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Senores 
SUPERINTENDENCIA CE INDUSTRIA V COMERCIO 

DIVISION DE NIJEVAS CREACIONES 

E. S. U. 

REF.: Expediente No. 07 088704- Solicitud de Patonte FASE NACION.AJ_ 

Corresp a Ia SoLicitud Internacional PC11G82005/004726 

a nonibre do ASTRAZENECA AB 

Titulada: DERIVADOS DE OXADIAZOL. COMO LNIIIBIDORES DE COAT 

JUAN PABLO CADENA SARMIENTO, vecino do Bogota, portador de la tarjeta 

protesional No. 57492 del Consejo Superior do la Judicatura, abrade comb 

apoderado de La sociedad ASTRAZENECA AS, segUil la acjedita el docuniento de 

coder presentado an esa Division, de acuerdo con el Articulo 44 do la DecisLOn 486 

de   ComisiOn do la Comunidad Andina, me permito solicitar qua Be examine si a 

invenciOn contenida an la solicitud an referenda as patentable. 

De acuerdo con 10 anterior, me permito anexar el recibo oficial de caja No. 08-

39.197 per valor de $420000. 

De la Seæora Jefe atentanente. 

ZOCADE ASARMIENTO 

CC. No. 80.410 337 de Usaquen 

T.P. No. 57492 del C.SJ 

era 7 No. 71-21 Terre B, Can 4 

Bogota, 06 dejunio de 2008 

M EVICAG/aac 

BRIGARO & CASTSO ABcW3ADOS A . - "IT AS.04?.372.o 



11PERINTENDERCIA 8 INDUTRIA Y C9EH(:IO 

ECBO ORtIAL DE 08 - 39.197 
FE( HAMG ’N HE 2008 

’"it 

r!EpRHITANrE 7P1J FAGU DAM C1ENt  NT. PAO FECHA P(} Hr. PAGU 

CSTRG ITPN CHNSH8N4CWN BNCIH HE PHEUTA Hh47HI 760a12 14/5/708 3l.9HO.HOQU 

8W C R N C 8 P 1 8 otty 
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IOIHL 20.000.00 
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0520383.1 0710-2005 GB 
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No. de solicitud PCTIGB2006I0c4726 

(54) TdtLjo: DERIVADOS DE OXADAZOL COMO INHIBIDORES DE DOAT 

(SS Re nWcaosy(es: t. Un ccmpuesto de larmula (I) 

CONTINUA AL RESPALDO 
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(85) Feoha iniojo We nacional: 1407-2007 87) Publicación jriterriacnal 

(OG) Dates relakvns ala prel do Is solicitud PCT Fecha: 22-06-2006 
Fesha de presenlaciOn dole solicitud: 09-12-2005 N publication. WO 2006/064189 Al 
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(54) Tilulo: DERJVADOS DE OXAD)AZOL COMO )NHIBIDORES DE DOAT 

I. On edmil de formula (I); 

N 
- 

0 

0 an sal o profarniaco farmaoØLJticafllente aceptable  an donde: 

as on grupo arilo opoionalmento sustituido 0 heleroarilo opolonalmente sustituido, an donde has 

sus(ituyentes opoionales son uno 0 mâs  gropes seleccionados de on grope -Z, on grupc -X24CRQR53? r, 

on grupo _X1_(CR51Rm)a_X_ZI, on grupo -(CR2R"),X3-Z  a on grope fLjndonal el coal as distinto do on 

grupo X24CR51R5Z 0 on grupo-X1-(CRR")-X’-r); 

Yes on enlace directo, 0 on All (Cil 0 X0(CR JON 4I)1 
- donde cada y 41 as seleccionan 

indepondientemonte do hidrO9eno, 14C)alquilo. hidroxi, halo, bnlo(14C)alquilo, amino, GlanD, (1-

40)a1coxi, (1.4C)baloalooxi 0 Ill -3C)alquil)CONH-, S as Un entero del a 6 /t OS Ufl entoro do I a6  

siempre qua el atomo X6 del grope -X(CR’°R1)I- Se one ml grupo R2y quo on solo Memo de carbono 

bibridado and no Have dos o mae enlaces B on beteroatomo, a menos quo 01 betertomo as on halo; 

as an said opoionalmente sustituido, an omolDaIquilo opoionalmento sustituido 0 on grupo 

beterociclico opcionalmente sustituido, an donde sustituyentes opcionales son  and 0 mac grupos 

seleocionados de on grupo -4 on QUO -X-(CR42R4-Z. do grupo(GWWV?-Z 0 Ufl SmPo - 

(CR41R43)Al -z 0 on grupo funcional el coal as distinto do on grupo _X4CR42R)_Z 0 on grupo -X-- 

(C RR’ -X1 -Z); 

an donde Z e r Se seleocionan mndependientemonte do on grupo bidrocarbilo 0 on grope 

beterociclico 0 one combinacion de has misnios, an donde em grope Z y Zo so sustituyen opeionalmente an 

cualquior Ætomo disponiblo por one 0 ms grupos fUncionales, 0 por on grupo -X7- (c2R)bR; 

X, Xl, X2, X3, Xe y X7 son grUpos enlazantes seleccionados independientemente de -C(0)x- 0 . S(COY  

-NR44--C(0)NR44-,-OC(0)NR44-,-CH NO-I -NR44C(0)x- -NR4400NR45m S(0)2NR44 0 - 

NR44S(0)2- donde x as on entero do I a 2. y as 0, I O 2. e R44 y R45 Sm seleooionan indepondiontemente 

do doll O (I-SC)alqUilo. 

U y w Se seleccionan independientemente de 00 on entoro do dosde I aS; 

v, a y b as seleccionan indepondientemonte all on entero de del 1 a 6: 

code R42, R43, R52, R53, R62 y R63 so soleociona independientemente do bidrogeno. (14C)alquilo, 

bidroxL halo, halo(l -4C)alquilo, amino! ciano, (I -4C)alcoxi, (1 -4C)baloalcoxi. ((I _3C)-alqUil)CONH-, carboxi 

o one replica de Æcido carbax1flincoo 0 bioisostero del mismo. y R64 as on grupo tUncionsl. 
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OXADIAZOLE DERIVATIVE AS DGAT INHiBITORS 

The present invention relates to compounds which inhibit acetyl CoA(acetyl 

eoenzymc A):diacylglycerol acyiirfflisferase DGAT1) activity, processes for their 

5 preparation, phannaceutical compositions containing them as the active ingredient 

methods for the treatment of disease states associated with DOATI activity, to their use as 

medicanteras and to their use In me mannfaelrne of medicaments for use in the infamation 

of DGATt in warm-blooded animals such as humans. In particular this invention relates to 

compounds useful for the treatment of type II diabetes, insulin resistance, iiiipaired glucose 

JO tolerance and obesity in warm-blooded animats sach as humans, more pancesdally to the 

USC of these compounds in the manufacture of mnedicaments for use in the trcatment of typo 

48 
II diabetes, insulin resistance, imnpaixed glucose tolerance and obesity in warm-blooded 

animals such as huinmmns. 

Aeyl C0A:diacylglycerol acyltransferase (flOAT) is found in the rnicrosomal 

15 fraction of cells. It catalyzes the final reaction in the glycerol phosphate pathway, 

considered to be the main pathway of triglyceride synthesis in cells by facilitating the 

joining of   diacylglycarol with a fatty acyl CoA, resulting in the formation oftriglyceride. 

Although it is unclear whether DGAT is rate-limiting for triglyceride synthesis, it catalyzes 

the only step in the pathway that is committed to producing this type of molecule [Lehner 

,0 
& 

icuksis (1996) Biosynthesis oftriacylglycerols. Prog. Lipid Res. 35: 169-201]. 

Two DGAT genes have been cloned and charactarised. Both of the encoded 

proteins catalyse the same reaction although they share no sequence homology. The 

00kV gene was identified from sequence database searches because of its similarity to 

acyl CoA:clmolesterol acyltransferase (ACAT) genes. [Cases �1 a! (1998) Identification of   

25 gene encoding an acyl COA:diaeylglyccrol aoyltransferaso, a key enzyme in triaoylglycerol 

synthesIs.Preo.NatL. Acr. SciJjSk 95; %3018-13U23). DOATI activity has been found 

in many mammalian tissues, including achipocytes. 

Because of the previous lack of molecular probes little is Sown about the 

regulation of OGATI DGATI is knowato he stgnificantt t-tentatcd dtig ath?oeyte 

30 differentiation, 

studies in gene knockout mice hiss indicated that modulators of the activity of 

DGATI would be of value in the treatment of type 11 diabetes and obesity. OGAIt 
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knockout JgaII mice, are viable and capabie of synthesizing triglycerides, as evidenced 

by normal fasting serum triglyceride levels and nonnal adipose tissue composition. 

Dgat/ mice have less adipose tissue than wild-type nice at baseline and are resistant to 

diet-induced obesity. Metabolic rate is _200/o 
higher in flgal] /- mice than in wild type 

mice on both regular and high-fat diets (Smith at at (2000) Obesity resistance and multiple 

mechanisms nftriglyceride synthesis in mice lacking OCAT. Nature Genetics 25:R7-90L 

Increased physical activity in DgatI mice partially accounts for their increased energy 

expenditure. The Dgai]’ mice also exhibit increased insulin sensitivity and a 20% increase 

in glucose disposal rate. Lcptin levels arc 50% decreased in tht DgatJ mice in line with 

10 the 50% decrease in fat mass. 

When Dgat] mice are crossed with ob/ob mice, these mice exhibit the ob/ob 

phenotype [Chen at of (2002) Increased insulin and leptin sensitivity in mice lacking acyl 

CoA,diacylglyccrol acyltransferase J. din, Invest. 109:1049-10551 indicating that the 

Dgat]’ phenotype requires an intact leptin pathway. When Dgdu]’ mice are crossed with 

15 Agouti mice a decrease in body weight is seen with normal glucose levels and 70% 

reduced insulin levels compared to wild type, agouli or oh/yb) Dgat]" mice. 

Transplantation of adipose tissue from Dgotft mice to wild type nice confers 

resistance to diet-inducod obesity and improved glucose metabolism in these mice [Chad at 

of (2003) Obesity resistance and enhanced glucose metabolism in juice transplanted with 

20 white adipose tissue lacking acyl CoA:diacylglycerol acyltrarisferase J. din. Invest. Ill: 

1715-1722j. 

International Patent Applications W02004/047755 (Tularik and Japan Tobacco) and 

� 

W02005/013 907 (haircut blamed and Aragon) describe fused bicyclic nitrogen-containing 

heterocycles which are inhibitors 0fDGAT-1, W2004-67635 (Otsuka Pharmaceuticals) 

25 describes thiazoleamido substituted phenyl compounds which are further substituted with 

alkylphosphonates and which inhibit DCIAT-1. W02004/100881 (Bayer) describes 

biphenylamino compounds substituted with imidazole, oxazole or thiazole which inhibit 

DGAt-1. 

Accordingly, the present invention provides a compound of tdrxnua (I) 
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N�N 

a 

or a phminaceutically-acceptable salt or prodmg thereof,wherein: 

R is an optionally substituted aryl or optionally substituted heteroaryl group, 

wherein the optional substituents art one or more groups selected from a group 
r, a group 

a group _Xl_(CRslRs])Xa_Za, a group CR52R)X-Z or a functional 

group (IVI]iOI is other timn a group _X2_(cRSIRSi)_Za or a 

Y is a direct bond, or a group (CR40R41)S or �X(CR10R4 5,- where each R4° and R4 

is independently selected firm hydrogen, (I -4C)alkyl, hydroxy, halo, halo(l-4C)alkyl, 

� 10 amino, cyano. (i-4C)alkoxy, (l-4C)halualkoxy or dl-3C)aikyl)CONH-, s is an integer of 

from Ito 6 and t is an integer of from 1 t 6, provided that the X6 atom of the group - 

X(CR°R - is attached to the & group and that a single sp3 hybridised carbon atom 

does not carry two or more bonds to a heteroatom unless the heteratom is a halo; 

R2 is an optionally substituted aryl, all optionally substituted cycloalkyl or an 

IS optionally substituted heterocyclic group, wherein optional substitutenis arc one or more 

groups selected from a group -4 a group -X-(CR°R43)1-Z, a group �X(CR42R43)XLZ or a 

group -(CR42R4)X-Z or a functional group (which is other than a ,up 

Ora group 

wherein Z and t are independently selected from a hydrocarbyl group or a 

20 heterocyclic group or a combination thereof, wherein the group Z and V is Optionally 

substituted on any available atom by one or more functional groups, or by a group 
�
  

Ac-
(CjppR63)sRo; 

X, X’, X2, X X6 and X7 are linking groups independently selected from 
_S(0)Y_, -NR44-, -C(0)NR-, -OC(G)NR44-, -CHN0_’ -NR44C’(0),-NR44CONR5-, 

25 -S(0)2NR44- or �NR44S(0)z- where x is an integer of’ or 2, y is 0, 1 or 2, and R44 and R45 

are independently selected from hydrogen or (1-6C)alll, * 

and w are independently selected from 0 or an integer of from I to 6; 

a and bare independently selected from an integer offrorn 1to 6; 
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each R42, K43, K52, R3, R62 juldRo is iixdependently selected from hydrogen. (1-4C)alkyl, 

hydroxy, halo, halo(I-4C)alkyl, amino, c�yano, (1-4C)allcoxy, (1-4C)haloalkoxy, ((l -3C) 

alkyl)CONI-I-, carhoxy or a carboxylic acid mimic or hioisostere thereof, and 

R is a functional group. 

5 As used herein, the term "functional group" includes hat,,, halo(1-6C)alk.yt, cyano, 

nitro, _C(0),1R2&, a carboxylic acid mimic or hioisostere thereof, -OR, -S(0),R20, 

-OS(0)2R21, -NR2’22, -C(0)NR211&22, OC(0)NR2LR2z, -CFLNOR20, -NR2’C(0)nR20, 

-NR2000NR211f2, -N’CR2’R22, -8(0)2NR"R12 or �NR7rS(0)2R" where R20, If’ and 

Rcil are independently selected ben’ hydrogen or optimally substituted hydrocarbyl or 

10 optionally substituted heterocyclyl, or F2 I and ft22 together with the nitrogen atom to 

which they are attached form an optionally substituted ring having from 3 to IC atoms, 

which optionally contains brother Ireteroatoms such as S(0), oxygen and nitrogen, n is an 

integer ofl or2,misooran integer ofl-2. 

Suitable optional substituents for hydroearbyl groups or heterocyclic groups K20, 

15 R2’ and It12 (including for rings formed by NR21R’2) include halo. halo(l-4C)alkyl (such 

a trifluorometlxyt, flfluoromethy1 cv fluosorneth,fl, mercapto, h1dsoxy, atkoxy, oxo, 

heteroaryloxv, alkenyloxy, alkynytoxy, alkoxyalkoxy, arytoxy where the aryl group may 

be substituted by halo, cyano, nitro, hydroxy(l-4C)alkyl, halo(l-4C)alkyl, amino, (I-- 

4C)alkoxy, ( -4C)holoalkoxy, ((1-C)alkyJ)CONM-, carboxy or a carboxylic aoitmimic or 

20 bioisostere thereof), cyano, nitto, amino, mono- or di-alkyl amino, alkylamido oximino 

(for example hydroxyimino or alkyloxyimino), carbamoyl, carboxy or a carboxylic acid 

mimic or bioisostere thereof, or -S(0)11,R2’ where up is as defined above and R" is alkyl 

(optionally substitBted by one or more groups selected from hydroxy, halo amino, cram, 

((1-3C)alkyl)CONEI-, carboxy or a carhoxyjic acid mimic or bioisostere thereoo, (I - 

23 6C)alkoxy, (I -6C)akoxycarbonyl, carbanwyl, N-((l -6C)alkyl)carbamol, halo(l -6C)alkyl 

(such as trifluoron,ethyl), (I -6C)alkylsulphonyl, (I -6C)alkylsulphinyl. Heterocyclic 

gvoups R’t, F2t and Plied may also be opioaI\y substituted by one 01 Inure ryofturyyyy1 

groups such as (14C)alkyt, 

In this specification the term "alkyl" includes both straight and branched chain 

30 alkyl groups but references to individual alkyl groups such as "propyl" are specific for the 

straight chain version only. An analogous convention applies to other generic terms. 

Unless otherwise stated the term "alkyl" advantageously refers to chains with 1-10 carbon 
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atonis, sui tab y from 6 carbon atoms, preferably 1-4 carbon atoms. 

In this specification the term "alkoxy" means an alkyl group as defined 

hereinbefore linked to an oxygen atom. 

It is to be understood that optional substations on any group may be attached to 

5 any available atom as appropriate unless otherwise specified, including hetsroatorns 

provided that they are not thereby quaternised, 

In this specification the term "heteroatom" refers to non-carbon atoms such as 

oxygen, nitrogen or sulphur atoms, in addition, where the heteroatom may have a single 

valency, it may comprise a halo. The terms "ailconyl" and "aikynyl" rater to unsaturated 

It) straight or branched strucuzes, which unea spadfted otherwise, contain for example from 

2 to IC, preferably from 2 to 6 carbon atoms, Cyclic moieties such as cycloaIky}nd 

in 

cycloalkenyl are similar in nature but have at least 3 carbon atoms. Bxainplas of alkyl, 

alkenyl and cycloalkyl groups are given hereLnafter, such as exsmpes of(%6Caikyi, Is-

8C)cyclualkyl etc. 

15 References to aryl groups include aromatic carbocylic groups such as phony] and 

naphtliyl, as well as partially aromatic groups such as indenyt and inrianyt. The term 

"arallcl" refers to aryl substituted alkyl groups such as beazyl. 

The Term ’’hetcrocyclyl" or "heterocyclic" includes saturated or unsaturated rings, 

which may be aromatic, non-ammade rings or partially aromatic, for example containing 

20 from 3 to 20, suitably from 4 to 10 ring atoms, at least one of which is a heteroatom such 

as oxygen, sulphur or nitrogen, �rhey may be mono- or bicyclic ring systems, wherein one 

or both rings may be saturated or unsaturated, for example they may be aromatic. In 

particular, bicyolic ring systems will comprise fused 5,6 membered or 6,6 -membered rings. 

"Heteromyl" refers to those heterocyclic groups described above which have an 
25 aromatic charactar. Where "hetaroaryl" is a hi-cyclic ring system, then at least 0110 ring is 

aromatic mid one or both rings contain ring heteroatonis, 

In general, examples ofheterooyclyl rings include fiuyl, thienyl, pyrrolyl, 

pyrrohidiityl, imidazolyl, triazolyl, thiazolyl, tetrazulyl, oxazolyl, isoxazolyl, pyrazolyl, 

pyridyl, pyrirnidinyl, pyrazinyl, pyridazinyl, triazftiyl, indolyl, quinoliiiyl, isoquinoliiiy!, 

30 quinoxahinyl, benethiazolyl, benzoxazolyl, benzotbienyl and benzofiiryl. Further examples 

include thiadiazolyl, oxadiazoyl and isothiazolyl, morpholino, piperazinyJ and piperidinyl. 

Fmthei earnp1es omonocyoic heteroaryl rings are those listed hercinafter as suitable 
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examples ol lthl Im r Further examples o bicyclic heterocyclic rings are those listed 

hereinafter as suitable examples of rJET-2. Further examples of monacyclic heterocyclic 

(non heteroa]-yI) rings are those listed hereinafter as suitable exampks a[ UET_3b 

Suitable examples of bicyclic heteroaryl rings include indolyl, quinolinyl, isoquinolinyl, 

S quinoxalinyl, benzthiazolyl, benzoxazolyl, benzothienyl, berizofiryl benzin,idazolyl, 

benzodioxolanyl, pyrrolopyridyl. quinazolinyl and naphthyridinyl. It will be understood 

that structures such as 2-oxo-2,3dihydro-111-bejizimidazolyl m,d oxothiadiazolyl which 

fall within the definition of the term heteroaryl, retain their aromatic characteristics in both 

rings by virtue of barloomerism. 

10 Other expressions used in the specification include "hydrocarbyi’’ which refers to 

any structure comprising carbon and hydrogen atoms. ’ihese may be arranged in rings or 

chains or combinations in which rings are joined to chains or to further rings, or a fused to 

further rings. Generally, hydrocarbyt groups will contain from I to 20, for instance from 

1-12 carbon atoms. These may be alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, 

13 aralkyny!, cycloalkyl or cycloalkenyl, wherein any cyclic moiety such as aol, aralkyl, 

cycloalkyl or cycloalkcnyl are optionally substituted with alkyl, alkenyl, alkynyl and/or 

with further cyclic moieties, and where any alkyl, alkenyl or alkynyl groups are optionally 

- 

substituted with cycloalkyl, or cycloalkonyl. The term cycloalkyl also includes hi- and td-

cycloalky] rings, such as adarnantyl and bicyclo(2.2.2joctanyl 

20 Suitable cotTibinaæons of rings and chains which are comprised by the term 

hydrocarbyl include 

a) cycloalkyl limbed to a (l-6C)alkyl group (in particular cyclohexytmethyl, 

� 

cyclopentylmetliyl, cyclobutylincthyl, cyclohexyletliyl), or to two (1-6C)alkyl groups (for 

example inethylcyolabutylinethyfl; 

25 b) cyclohexyl linked to a second cyclohexyl or a cyclopentyl group by a direct 

bond, or with a (l-6C)allcyl group linker; 

C) a phenyl group linked to a second phenyl group by a direct bond, or with a (1-

6C)allcy[ group linker; 

d) a (3-8C)cycloalkylgroup (such as oycIohxyl or cycinpentyl) linked to a phenyl 

30 group by a direct bond or with a (l-6C)alkyl linker; 

e) a hanoI or methylphenyl (such as tolyl) group. 
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Rtltnncts to a "combixwdon" of roduoiabyt and heterocyche groups refer to 

moieties which contain one or more heterocyclic groups joineetogethcr, or one or more 

heterocyclic groups joined to one or more hydrocarbyl groups. 

Suitable combinations ofhydrocarbyl and heterocyelic groups include a 

5 heterocyclyl group (such as pyridyl, morpho]ino, thiomorpholino, piperaziny) or 

piperidinyl) linked to (or substituted by) a hydrocarby group (such as a (t-6C)alkyl group 

and/or a (3-C)cycloalkyl group; in particular a (1-6C)alkvl group). For example 

methylpyridyl (wherein the methyl may be brother substituted by a functional group such 

as carhoxy), benz.ylpiperazine, (methyh)oxopyridazine, (methyi)oxothiadiazole, (optionally 

10 cautious, substituted)methylpiperidyl, (optionally carboxy 

sub stituted)methylpiperi dvlrnethy I (optionally c arboxy substituted) dimethylpiperidyl. 

(optionally cat boxy substituted)ethylpiperidyl and çcyclopropy(metltyl)piperaartyt, 

Unless specified otherwise, the expression "haloalkyl’’ refers to alkyl groups which 

carry at least one halo substitutent, This includes perhaho groups where all hydrogen atoms 

15 are replaced by halo such as fluoro, 

It is to be understood that optional substituents on any group may be attached to 

any available atom as appropriate unless otherwise specified, including heteroatons 

provided that they are not thereby quaternised. 

Within this specification composite terms are used to describe groups comprising 

20 more than one fimnctionality such as -(h-GC)alkyINHSO2(I-6C)alkyl. Such terms are to be 

interpreted in accordance with the meaning which is understood by a person skilled in the 

art for each component part. For example -(l-6)alkyltffls02(j-6C)nlkyl includes 

-methylanuinosulfonylmethyl, -niethylamninosulfonyhethyl, -ethylaminosulfonyhmethyl, and 

� -propylaniinosulfonylbutyl. 

25 Where optional substituents are chosen from "0, 1,2 or 3" groups it is to ke 

understood that this definition includes all substituents being choseu from one of the 

specified groups or the substituents being chosen from two or more of the specified groups. 

An analogous convention applies to substituents chosen from "U, I or 2" groups and "I or 

2" and any other analogous groups. 

30 Substituents may be present at any suitable position on, for example, an alkyl 

group. Therefore, luydroxy substituted (1 -ÔC)alkyl includes hydroxymethyl, 

I -hydroxyathyl, 2-hydroxyethyl and 3-hydroxypropyl, 
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Examples ef(I-4C)alkl include methyl, ethyl, pcovy aid s ro9yl; eflmples f 

(I-6C)IIyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl, iso-pentyl, 

l-2-dinielhylpropvl and hexyl; examples of(2-6C)nlkenyl include ethenyl, propenyl, 

isopropenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-xnethylpropenyl and hexenyl; examples 

5 of(2-GC)alkynyl include ethyayL propowt, prop 2-pcvi%yny 3-ptmtyyI. 4-pentyny\ rnü 

hxynyl; examples of(1-4C)alkoxy include nethoxy, ethoxy, propoxy, isoprapoxy and 

led -butoxy; examples of(1-6C)alkoxy include methoxy, ethosy, propoxy, isopropoxy, 

tart-butaxy and pentoxy; examples of (1-GC)alkoxy(l-6C)alkyi include methoxymethyl, 

tthOXySUI, rnethoxyethy\, pIepoxymely\  itailciz,poxymethyl, pentoxyelhyl. 

10 methoxvhexy[ and tert-butoxybutyl; examples of(3-SC)cycloalkyl include 

(3-6C)cycloalkyl (cyclopropyl, cyclabutyl. cyclopexityl, cyclohcxyQ, cycloheptyl and 

cycloetyl; examples of(3-SC)cycloaikoxy include cyclopropoxy, cyclobutaxy. 

ovcopentoxy, cyelohexy)oxy, cyclopentyloxy and cycleoctyloxy; examples of 

3-8c)eycJoa]]cyg1-6C)a]kyl include cyclapropylmethyl, cyc[opropylethv[, 

15 cyclopropvll,utyl, cyclobutylmethyl, oyclopentyJmethyl, cyclohexylniethyl, 

cyclopentylethyl and cyclooctylpropyl; examples of (3-SC)cyeloalkoxy(1-6calkyl 

include cycloprepoxymethyl, cyclopropoxyethyl, cyclopropoxybutyl, cyclobutoxmethyl, 

cvopcntoxyraethyl, c[nheloamettiyL cIcloptntoxyathy% and cyelooctyoxypropy1; 

examples of 3-13C)cycloalkoxy(1-6C)aJkoxy include cyclopiopoxyniethoxy, 

20 cyclopropaxyethoxy, cyciopropoxybutoxy, cyclobutuxymethaxy, cycloperitoxymethoxy, 

cyclohoxyloxymethoxy cyclopentoxyethoxy and cyclooctyloxypropoxy; examples of 

(34C)cytloikox,ç1-GC)athoxyt%-�C)Mk)4 ini%ude cycoprapoxyinethoxymethyl, 

0 cyclopropoxyethoxymethyl, cyclopropoxybutaxymcthyl, cyclobutoxyinethoxyothyt, 

cyclopriatoxymcthoxypropyl, oyolohexyloxyrnethoxyrnothyl oyclopcntoxyethoxymethyl 

25 and cylooctylox>propoxyrnethyl; examples of halo axe chloro, bromo, iodu and fluoro; 

exaxap}es c,fhalo(1-6C)alkyI include halo(1-4C)allyl such as chiotomethyl, fluoitcthyl, 

fluoroniethyl, fluoropropyl, fluorobutyt, dich1orouethyl, difluoromethyl, t2-dUbo,oethy% 

and l,l -difluoroetliyl as well as perhalo(l-6C)alkyl (including perhalo(l-4C)aflcyl) such as 

trifluoromethyl, penrafluoroethyl, and heptafluoropropyl; examples of halo(1-6C)alkoxy 

30 include hnk(1-4c)aflcoxy such as chloromethoxy, uluorocthoxy and fluoramethoxy, 

difluorotuethoxy, as well as perhaloatko,y suoi as penafioroethoxy, tnfh2oromelhoxy 

and heptafluoropropoxy; examples ofhyuroxy(I-6C)alkyl include hydroxy(1-4C)alkyl 



WO 20061064M 20061064(89 PC{P(PU04726 

-91 

 

such as hydroxy methyl, -hydroxyethyJ, 2-hydroxyothyl and 3-hydroxybutyl; example of 

carboxy(i-6C)alkyl include carbaxy(l-4C)alkyl, such as carboxymethyl, earboxyathyl, 

crboxypropyl and carboxybutyl; examples ofainino(1-6C)allyl include aminornethyl, 

arninoethyl, 2-aminopropyl, 3-arninopropyl, 2-aminoiso-propyl, anainobutyl and 

S 2-arninctert-butyl; examples of(1-6C)alkylamiuo include (1-4C)alkylamino such as 

tnathyamkno, ethyarnino and propylamino; examples of di-ç(1-6C)akyl)arnino include 

di-(1-4C)alkylamino such as dimethyinmino, N-ethyl-N-rnethylarnino, dietthylaniino, 

N-methyl-N-propylamino and di-isopropylamino; examples of (1-6C)nII.ylearbonyl 

include (i-4C)alkyicarbonyl such as .methy!carbonyl, clhylc.arbonyl, propylcarbonyl, 

10 iso-propylcaxbonyl and tert-butylcarbonyl; examples of(1-6C)alkylearbociyloxy include 

(1-4C)alky1carbonyloxy such as methyIcarbonIoxy, ethyl.carboaytoxy, 

propylcarbunyloxy, iso-1,ropylcarboiiyloxy and terr-buiylcarbonyloxy; examples of 

(I-6c)alkoxycarbonyl (N-(1-6C)alkylcaa-bamoyl) include (1-4C)aJkoxyoarbunyl such as 

inethoxycarbojay, ethoxycarbony), propoxycarbonyl, iso-propoxycarbonyl and 

15 tea-butoxycarlaonyl; examples of(1-ÔC)alkr,xycarbonylarnino include 

(l-4U)alkoxycai-bonylamino such as methoxycarbonylamino, ethoxycarbonylamino, 

propoxycarbonylamino, no-propoxycarbonylamino and tert-butoxycarbonylamino; 

examples of (1-6C)alkoxyearbanyt(N-methyl)arnino include 

(1-4C)alkoxycarbonyl(N-methyl)aminu such as methoxyo&bonyl(N-methyl)arnino, 

20 athoxycarbonyl(N-methyl)amino, propoxycarbonylJ-methyl)arnino, 

iso-propoxycuboriyl(N-metIiyl)amino and tert-butoxycarbonyl(N-methyl)amino; examples 

of(1-6C)alkyItlio include mcthylthio, ethylthio, propylthio, isopropylthio and butylthio; 

examples of (]-6qalkylsujrrnyl include methylsulænyl, ethylsulfinyl, propylsulfinyl, 

isopropylsulfinyl and butylsul–inyl; examples of(1-6C)aikylsuIfoRyi include 

25 methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl and btylsulfonyl; 

examples of (-6C)al(oxysulfonyl include metlioxysulfonyl, othoxysulfonyl, 

prnpox.ysulfoiiyl, isapropoxysuIonyl and butoxy xfory1;txazxp1es of 

(1-6C)aI!wlearbonylamino include (I-4C)ailcylcarbonylarnino such a (1-

3C)alkylCONLf) (rnethylcarbonylarnino, ethylcarbonylamino, propy!carbonylainirio, 

30 iso-propylcarbonylaniino) mid mu-butylcarbonylaniino; examples of 

(1-6C)allcylaiiiirnicarboijyl include (I -4C)alkylaminocarbcnyl such as 

nathylarninocarbonyl, ethyla’ninocarbony, propylaminocarbonyl, 
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iso-propylaminocarbonyl and tert-butylarninocarbonyl; examples of 

di(1-6c)alkylami,oearbonyl include di( I -4C)alkylaminocarbonyl such as 

dimethyl anii nocarbony I, N-rn ethyl -N-ethylaminoe arbonyl, diethy laminocarbonyl, 

N-,nethylN-propy1aminooarliany] and di-isopropylaminocarbonyl; examples of 

(1-6C)aJkylaiuinoearbonylosy include (1-4C)alkylaminocarbortyloxy such as 

methvlaniinocarboflyloxv, ethylairiinocarbonyloxy, propylaminocaxbonyloxy, 

iso-propylaminocarhonyloxy and tert-butylaminocarbonyloxy; examples of 

-S(0)p(j-4C)stkyl (wherein p is 6, I or 2) include (l-6C)alkylthio, (l-6C)alkylsulfinyl 

and (1-6C)ajlcylsulfonyl; example., of (l-6C)allylapiinosulfoyI include 

10 -802N4(l-4C)alkyI such as methylaminosulfonyl, ethylaminosulfonyl, 

propylaminosulfonyl, on-propylaminosulfonyl and tert-butylaminosulionyl; examples of 

� 
di(1-6C)alkyLamin&suLfonyl include di(l-4C)alkylaminosulfonyl such as 

di’-aethylaniinosulfonyl, N-methyl-N-ethylaniinosulfonyl, diethylaminosulfonyl, 

N-methyl-N-propylaminosulfonyl and di-isopropylaminosulfonyl; examples of 

15 (I-6c)alkyisulfouylaznino include (l-4C)alkylsulfonylamino such as 

methyl su Ibxryinxsiiiio, a thyl s nIiooyIarr,ino, propylscd Ton y)an 2210, isa-propjda æ Ian ylma ma 

and tert-butylsulfonylamino. 

Particular values ofvariahle groups in compounds of formula (I) are as follows. 

Such values may be used where appropriate with any of the other values, definitions, 

20 claims or embodiments defined hereinbefore or hereinafter. 

In a particular embodiment, Itt is an optionally substituted aryl group such as 

optionally substituted phenyl or riapthyl. It’ as an optionally substituted axyl group may also 

be indanyl. It will be understood that when RL is a partially saturated aryl group, such as 

indanyl, it is the aromatic ring portion of R’ which is directly attached to the linking nitrogen 

25 atom. 

Alternatively, W is an optionally substituted heteroalyl group, and in particular is an 

optionally substituted m0000yclic hcteroaryl group such as pyridyl. Suitable values for R’ as 

a heteroaryl ring include pyrirnidinyl, pyridyl, pyrazolyl, pyrazinyl, thiazolyl, oxadiazolyl, 

isoxazolyl and thhadiazolyl, 

30 It will be understood that when R’ is a partially saturated bicyclic heteroaryl group, 

such as benzodioxolanyl, it is the aromatic ring portion of R’ which is directly attached to 

the linking nitrogen atom, 
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Suitable values for It as a bicyclic hateroaryl ring inciu4e pyrrolopyridyl, 

herizodioxolariyl, brnzthiazolyl, benzimidazolyl and luinolyl. 

More suitable values for Ri include phenyl, naphthyl, indanyl, pyrimidinyl, pyridyl, 

pyrazolyl, pyrazinyl, thiazolyl, oxadiazolyl, isoxazoy!, t]iiadiazolyl, pyrrolopyridyl, 1,3-

5 benzodioxan-5-yl, benzthiazolyl, benzimidazolyl and quinolyl. 

In one embodiment, Ri may not be pyrrolo(l,2-b)pyridazinm. 

Prompted optionalsubstituanfs for R1includefunctional groups or(1-6c)alkyl 

groups such as methyl. Particular functional groups for substituents on R1 include halo, 

or ORID, where R20 is as defined above, arid in pailioularis an cry) orara)ky) 

10 group. 

Satiable functional groups as substitueiits on Ri include halo, -0R2°  (wherein K21’ is 

hydrogen, phenyl or (1-4C)allcyI, optionally substituted by one or more halo, such that for 

example R20 is difluoromethyl or trifluoromethyl, or optionally substituted by (I - 

4C)alkoxy), cyano, haloØ -4C)alkyl, -S(0)R,R (wherein R20 is phenyl or (l-4C)alkyl, 

15 particularly inotbyl or ethyl. misC, I or 2, particularly 0 or 2), trilluoromethytthic, 

-N&°CO}1R211&22 (wherein R20, Re  and R22 are suitably all hydrogen), -C(0)],R2°  (wherein 

a is I or 2, particularly 2 and R20 is (1-4C)alkyl or pheriyl), -0S02R2° (wherein K is 

suitably (1 -4C)cJkyl), -501NR211&23 (wherein R2’ mid g22 are suitably both hydrogen, - 

NR21C(0),,K2°  (wherein n is I or 2, particularly I, R2L is suitably hydrogen and R2° is 

20 snitably pheay) or (Z-4C)a)ky)), and _CONR1LRU (wherein k2’ and R22 are suitably 

hydrogen) 

- Suitable values for Z’ include phenyl optionally substituted by a firnctional group 

as lierejubefore defined, for example by -CO2Me, or carboxy), benzyl, cyclohexyl, pyridyl, 

pyrimidinyl (optionally substituted by (l-4C)alkyl), tilazolyl, rnorphoffno, (2-4C)alkynyl 

25 (for example ethynyl) and (l-4C)allcyl (optionally substituted by a substittient selected 

from -COiMe, carboxy, methuxy, hydroxy and cyano), 

Where Ri is substituted by a group -X2-(CR52R53)w-Z-suitably w is 0 or I; t is 

seleetd from the suitable values given above, particularly liydrocarbyl (such as optionally 

substituted alkyl, phenyl or beozyl) or pyridyl, and is more suitably optionally substituted 

30 phenyl; X2 is suitably -SOi-, -CO-, NIICO-, -1114-, -0-, and R53 and R53 are suitably both 

hydrogen. 
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In another aspect, preferred optional substituents on W are 1, 2 or 3 substitUents 

independently selected from alkyl (for example (I -6C)alkyl such as methyl or ethyl), halo, 

haloalIcyl (such as halo(l-6C)aIkyl, such as halomethyl, for example trifluoromethyl), 

haloallcoxy (such as halo(l-GC)alkoxy, such as halomethoxy, for example 

S trifluoremethoxy) and cyano. 

In another aspect, preferred optional substituents on R1 are I, 2 or 3 substituents 

independently selected from halo, halo(l4C)alkyj, (1-4C)alkoxy, halo(l-4C)allcoxy, 

cyano, (l-4C)alkyl, (2-4C)alkynyl, Ph(CHzo.]O- (wherein the phenyl group is optionally 

substituted by halo), phenyl, beozoyl and aniline. 

10 In another aspect, preferred optional sabstituents on are I 2 or 3 substituents 

independently selected from fluoro, chicane, brorno, trifluorometlryl, methoxy, 

difluoromethoxy, tritluorometlioxy, cyclic, methyl, ethyl, ethynyl, beozyloxy, 3-

ehlorobenzyloxy, phenoxy, 4-chlorophaaoxy, phenyl, benzoyl and aniline. 

In one aspect, R1 is mono-substituted in the 3 -position relative to the bond to NH; 

15 in another aspect R’ is mono-substituted in the 4-position. In a further aspect k’ is 2,4 -di -

substituted, 2,64-substituted, 3,4-di-substituted, 2,4-di-substituted, or 2,5 -di -substituted 

by any of me possible substituents hereinbefore or hereinafter, but particularly those 

pretrred optional substituents above, and more particularly di-halo, for example di-fluoro. 

lii a further aspect R’ is trisubstituted, for example 2,4,5-trisubstiluted, such as 2,4,5-trihalo 

20 (for example 2,4,5-trifluoro). 

When it  is di- or tn-substituted, the substituents are suitably independently 

selected from a functional group, t and �X2-(CR52R53),-7’, for example any of chose 

� values given herein for these groups. For example R’may be substituted by di-halo (such 

as dilluoro, dichloit, nono-fluoro mono-cliloro and mono-ebjoro mono-broma), fri-halo 

25 (such as tritluoro), mono halo mono-alkyl (such as mono-methyl n,ono-chloro), mono-

halo (such as fluoro or chloro) mono-trifluoromethyl, mono-alIcyl (such as methyl) mono-- 

cyano, di-methoxy, mono-chloro mono-methoxy, di-halo mono-hydroxy (such as 2-F, 4-

CI, 5 -OH), or may be for example di-halo mono �O-Z° (such as -OCI-I2CO2Me. When R1 

is all substituted, in one aspect at least one of the substituents is selected from halo, (I-

30 4C)alkyl. (t-4C)allcoxy, tnifluoromethyl and cyano. When R’ is tn-substituted, in 0110 

aspect at least one, for example at least two, of the substituents are selected from halo, (1-

4C)alkyl, (l-4C)al&oxy, tnifluoromethyl and cyano. 
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Where R is substituted by a group X2_(CR51R53)t, a group 

Z0
 Ora giuup _(CR52R53)vX-t, R5’ and R53 are suitably hydrogen. 

When B.’ is substituted by Za, wherein Z is a heterocyclyl ring, such as a 

tnorpholino ring, preferably Za is not attached to the carbon atom of R’ which is in an ortho 

S position to the band to the lit*iog nitrogen atom. 

In one embodiment, R is selected from phenyl, napal indanyl, pyrimidinyl, 

pyridyl pyrazolyl, pyrairtyl, thiazolyl, oxadiazolyl, isoxazolyl, thiadiazolyl, 

pynolopyridyl, 1,3-bentodioxan-5-yl, benzthiazolyl, benzimidazolyl and quinolyl; 

optionally substituted with I, 2 or 3 substitueots independently selected from 

10 halo, (l-4C)alkyI, ethynyl, (I-4C)alkoxy, hydroxy, (i -4C)alkoxy(i-4C)alkoxy, 

naethoxymethyl, oyanoniethyl, hydroxy( I -4C)alkyl, trifluoromethyl, difluorornethoxy, 

trifluoromethoxy, trifluoromethyithia, cyano, methyltbio, inethylsulfonyloxy, 

inethylsulfo nyl, ethyl sul fonyt. ami nocarbon yl amino, inethoxycarbonyl amino, 

metliylcar’bonylainjno, (1 -4C)alkoxycarbonyl. rnethoxycarbonylmethoxy, benzyloxy, 

15 pyridy]methoxy, phenoxy, (optionally substituted by inethoxy or halo), phenyl (optionally 

substituted by methoxycarbonyl or carboxy), benzyl, anilino, anilinocarbonyl, 

aminocarbonyl, benzoyl, beuzoylatuino, phonylsulfonyl, ajuinosulfonyl, cyclohexyl, 

methyipyrirnidinyl, trinolyl and morpholinn 

In a preferred embodiment, Y is a direct bond. 

20 Where Y is a group �X6(CR4R5,,X6is suitably oxygen and t is preferably an 

integer of from 2 to 6. 

Aiternativey, -Y s a group (CHa) or more preferably -O(C112) - where s is an 

integer- of from I to 6 and t is an integer of from 2 to 6, and in particular s or t are 3, 

When Its is unsubstituted cryl or unsubstituted cycloalkyl, Y is preferably other than 

25 a direct bond. 

its is a suitably a substituted phenyl or a substituted heteroaryl group (for example 

any of those heteroaryl groups listed hereinbefore). Suitable examples of j<2 include phenyl, 

pyridyl, pyrimidirryl, indanyl, cyclohexyl, piperidinyl and benzthiazolyl. 

When R2 is an optionally substituted cycloalkyl group, it is preferably a motlocyc!ic 

30 gm’sp such as (3-C)tycloaky or (3-6C)cycothkyI. 

When his is a substituted group, it is suitably substituted by at least one and 

optionally more than one substituent group -1, a group -X_(CR42R41)u-Z, a group�
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or s istecap�(CRR°)X-,  ’nhere one or more bother aubatituonts may 

be selected from halo, cyamo, nitro, amino, hydroxy or halo(l-6C)a1l<yl. Preferably R2 is 

substituted by I or 2 groups independently selected from those defined hereinbefore or 

hereinafter, more preferably by I group. When R1 is substituted by 2 groups, preferably one 

is a functional group as hereinbefore defined, such as halo, �CO2l<2 (wherein 0 is 

hydrogen, (l-4C)allcyl or allyl) or cyano, or one substituent is (l-4Calkyl. 

Particular examples of groups Z or Z’ include groups of sub formula (x). (y) or (1). 

- 

(z) 
wherein each ring A or A’ is independently selected from an optionally substituted 

III heterocyclic ring, an optionally substituted cycloalkyl ring or an optionally substituted aryl 

nag, each 8.60 is an optionally substituted (1-6C)alkyl, an optionally substituted (2-

6C)alkenyl or an optionally substituted (2-6C)alkynyt, and R6’ is an optionally substituted 

(1-6C)alkylene. an optionally substituted (2-6C)alkeuylene or an optionally substituted (2-

6C1)alkynylene. 

15 Suitably optional substituents for groupi A, A’, K60 and are functional groups. 

A. further particular example of groups 1 at V icluts groups of sub formula (za). 

wherein A, 8.60 and R1, and suitable optional substituents therein are as defined above for 

sub formulae (x), (y) and (z). 

� (zZ) 

20 In a particularly preferred embodiment, Z is a group of sub-formula (x) above. In one 

embodiment, B.2 is aS-or 6-mernl,ere6 aromatic ring of sub -structure (a 
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(a) 

Z’, Z2 Z3 and Z4 are independently selected front -CH-, -CR6- or a heteroatoin 

selected from -0- -8-, -N(R50)r- ,wheit r is (I or I depending upon the requirements of the 

S aromatic ring, and ’<SO is hydrogen or (1-6C)alkyl, and Z4 may additionally be a direct bond; 

R4 is a group -Z, a group -X-(CR42R43%-Z, a group -X-(GR41k43)-X1-Z or a group - 

(CR41R)vXLZ, wherein Z, X, X’ R42, R43, u and vale as defined above; 

each R4 is independently selected from halo, cyaoo, nitro, amine, hydroxy, 

haloC1.5alkyl, a group -Z, a group X-(CR42R43)u-Z, a group -X-(CR42R43)’-X’-Z or a group 

ID (CR42R3)Xt-Z, wherein Z, %, Xt R41, R4, it and v Ire as defined above. 

Suitably, when Z4 is a direct bond, one of Z’ or Z2 is a heteroatorn, in particular 

oxygen or sulphur, 

?w Snably z4 is othet than adrect bond. 

Suitably in this case, 22 and Z3 are independently selected from -CH-, -CR- or a 

15 niogen atom. 

Suitably Z is a-Ci1- group. 

prepared groups Re are listed below as R6’. 

Suitably, Z’ Z2, Z3 and Z4 crc -Cli-. 

Suitably R42 and R43 are hydrogen. 

20 Where one of Z’ to Z4 is N(R50),, preferably it is Z2 or Zt Where one of Z’ to 21 is - 

� 
CR6, preferably it is Z2 or Z. - 

In at) alternative embodiment, R2 is a cycloalkyl group such as cyclohexyl of sub -

formula (b) 

R4* 

(b) 
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where i& is as defined above, and Its, Sri, Rc and Rd are independently oriented from 

hydrogen or a group Re as defined £bovc. 

In yet a further embodiment, R2 is a bicyclic ring, which may be a bicyclic aryl ring 

or a bicyclic heterocyclic ring. For instance, R’ comprises fused 6,6-menibered rings, or 

fused S,6-rnernbtied nns, one or both łf stadiums maybe  unsaturated. Examples of such 

rings include benzmidazole (preferably linked to the group-Y-1,111- byway of the benzene 

ring), indanyl, indenyl. Particularly suitable bicyclic rings are partially unsaturated, such 

that tile ring linked to the group-V-NIl- is saturated and this is fused to an aromatic ring. 

Particular examples of such rings are indanyl rings, such as 2-indajiyl. In one embodiment, 

10 R2 may not be pyrrolo(l ,2-b)pyridazine. 

In particular, R4 is a group Z. 

Suitably Z is an aryl, hoterocyclyl or cycloalkyl group, any of which are optionally 

substituted by a functional group or an (l-6C)alkyl, (2-6C)alkcnyl or (2-6C)alkynyl group. 

Preferably Z is substituted by a functional group or by a (l-6C)alkyl group which is 

IS substituted by a functional group. Particular examples ofsuch fiunctional groups include 

or a earboxyhe acid zütnic  o bicisoatere theitof, ..c(O5HR2tR22 and 
NRz]C(0)R2D, where 1(20, R2t and We are as defined above. 

In another embodiment, R2 is substituted by Z and Z iAn optionally substituted 

heerocyclyl group. Suitable examples of  as an optionally substituted beterocyolyl group 

20 Include any of the suitable values for heterocyclyl given hereinbefore and in particular 

include pyrrolidinyl, piperazinyl, piperidinyl, pyridyl, morpholino, thiomorpholino, 

homopiperazinyl, thiadiazolyl, (oxo)pyridazinyl and (oxo)thiadiazolyl. 

In another embodiment, R is substituted by Z and Z is an optionally substituted 

hydrocarbyl group. Suitable examples ofz as art optionally substituted hydrocarbyl group 

25 include (all optionally substituted) (1-6C)alkyl (such as (1-4C)alkyl), phenyl, cyoloalkyl 

(such as adainantyl, cyclobutyl, cyclopefflyl and cyclohexyl), cycloalkyl combined with (I-

4C)alky1 (such as rnetbylcyclohexyl, etliykyciohexyl, isopropylcyclohexyl, 

cyclohxylrnethyI, ethyleyclobutyl, cyclobutylmethyl and methylcyclopentyl) and phenyl 

combined with (l-4C)alkyl (such as benzyl and mcthylphenyl (such as toly). 

30 In another embodiment, R2 is substituted by 21 and 21 is an optionally substituted 

combination olbydrocarbyl and heterocyclyl groups. Suitable examples ofz as an 

optionally substituted combination ofhydrocarbyl and heterocyclyl groups include non 
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aromatic heterocycles such as piperazinyl or piperidyl substituted by (I -4C)alkyl (for 

example nietl’yl, ethyl and isopropyl), benzyl or cycloalkyl(l-4C)alkyl (for exatuplo 

cyclopropylmethyl); oxidised heterocycles such as oxopyridazine or oxoihiadiazine 

substituted by one or two (1-4C)alkyl (such as methyl); aromatic heterocycles (such as 

pyridyl) substituted by one or two (1-4C)alkyl (such as methyl). For example 

pyridybethy! (wherein the methyl may be further substituted by a functional group such 

as carboxy), b enzyl 
p i 

porazinyl, (methyl )oxopy ri dun nyl, (m ethyl)oxothi adiazo lyl, 

(optionally carboxy substituted)methylpiperidyl, (optionally carboxy 

substituted) m othylpiperi dylni othy 
, (optionally cai-boxv substitu tecl)d im ethy lpipe’i dyl, 

10 (optionally carboxy, substituted)ethytpt,eridyl and Kccopcopyme%hyl)pipexaSyl. 

In another embodiment R2 is substituted by Z and Z is ren optionally substituted 

combination 0 two heterocyclyl groups, for example pyridyl in combination with 

piperazit’y). 

Suitable substituents on a group Z include halo, hydioxy, carboxy, -0011R20 [whereth 

15 R0 is hydrogen, optionally substituted hydrocarbyl (such as (l-4C)alkyl, henzyl, phenyl, 

methylphenyl, phenethyl) or optionally substituted heterocyclyl (such as pyridyl) and 

wherein n is 1 or 2], -CONK,, -CONEIR1’ (wherein R2 is selected from hydrogen, alkyl and 

benzyl), cynics, amino, -NFICO2(14C)alkyl, and -COW 1R22 (wherein NR1R11 forms an 

optionally substituted heterocyclyl ring). 

20 Suitably a ring formed by NR2LR22 contains 0 or I further heteroalom selected from 

0, N and S and may be for example piperidinyl, piperaziayl, pyrrobdinyl or norpholino. A 

ring formed by NR21R12 may also be fused to another ring, for example thereby comprise a 

pyrrolidinyl ring fused with dioxolan. 

In gene’al, suitably R1° is hydrogen or is selected from (all optionally substituted) (l 

25 4C)alkyl, phenyl, pyridyl, barizyl, phersethyl, methylphenyl and ally1. 

In general, R2t and Rid aresuitably are each independently hydrogen or are selected 

from (optionally substituted) phanyl, (i-4C)allcyl, and bcnzyl. 

Suitably k’s, 821 and R (and rings formed by NR2’R") are unsubstituted or are 

substituted by I or 2 substituents. Suitable optionol substitutents for R20, R2’ and R21 include 

30 halo, cyano, hydroxy, (l-4C)clkoxy carboxy and -0O2(l-4C)alkyl. A particular srlbstituent 

for K21 and R22 is hydroxy, Particular substituents for rings formed by NR211122 are hydroxy, 

carboxy and -CO2(l-4C)alkyl. 
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In another embodiment R2 is substituted by �X-(CR42R43)DZ, wherein Xis preferably 

0, -NH-, -NMe-, or -SO2NH-, u Ito, 1 era, R42 and R43 are each hydrogen and Z is selected 

from any of the values mentioned hereinbefore, particularly morpholino or optionally 

substituted phenyl (such as inothoxyphenyl) or methylphenyl. 

5 In another embodiment, R2 is substituted only by a functional group as hereinbefore 

defined. In particular, the functional group may be selected from (IAC)alkoxy, (I-- 

4C)alkylthio and (l-4C)alIcylsulfonyI, wherein the aforementioned it -4C)alkyl groups may 

optionally be substituted by carboxy or (I -4C)aRcoxycaibo1ly. 

In one aspect, R2-Y is selected from: 

10 4-( piperazino)phenyl (substituted on the available piparazine nitrogen by a substitunt 

selected from (1-4C)alkyl, anyI, benzyl, cthoxycarbonyl, tert-butoxycarhonyl, pyridyl, 

cycopnpyrneh-y and methoxyethyl) 

4-( piperazino)-3.methyl-phenyl (substituted on the available pipe razine nitrogen by a 

substituont selected from acyl and tert-butoxycarbony)). 

IS 4-( piperazino)pyridyl (substituted on the available piperazine nitrogen by a substituent 

seemed from (1-4C)aky%, acyl, ethoxycarbonyI, tert-butoxycarbonyl, beuzoyl, 

fluorol,enzoyl, cyanobeuzoyl methylbenzoyl, pyridylcarbonyl, methylsulfonyl 

inethoxymetliylcarbonyl, phenethyloarbonyl, anilinocarbonyl, benzylaminocarbonyl, 

phenoxycarbonyl, benzyloxycarboriyl and aminocarbooyl), 

20 4-piperidinophenyl, benzyloxyphenyl, (I 4C)allcylphellyl, pyridylnuethoxyphenyl N-- 

inethylanilinophenyl, biphenyJ, (chloro)biphenyl, (mothoxycarbonyl)biphenyl, 

(ethoxycarbonylinethyl)biphenyl, (oarboxy)biphenyl, morpholinophenyl, 

dimethylmor1hotinophenyl, (morpholino)(ohloro)phenyl, (morpholino)(dichloro)phenyl 

(rnoiho1ino)(brorno)phenyl, (morpholfno)(methyflphenyl, (morpholino)(f!uoro)pheoyl, 

25 (inorpholino)(cyano)pl,enyl, (moipholino)(allyloxycarhonyj)phenyl. 

(morpho1inoelhoxy)phenyI morpholinopyridyl, (moipholino)(tliloro)pyridyl, 

(morpholino)(fiuoro)pyridyl, phenxoypyridyl, aniliruopyridyl, methoxypyridyl, 

butoxypyridyl, pyridyloxypyridyl, hydroxybutylpyridyl, thiomorpholinopyridyl, 

phenoxypropy, (fluoro)(trifluoromethyl)pfienyl (N-aoyl)homopiperazinophenyl, (N-

30 4cyl)piperazinopyrimidinyl methylberuzthiazolyl, butylthiophenyl, 

(rnethoxyThiadiazolyl)aminosulfonylphenyl, (difluorophcnoxy)phenyl, (dimethyl-oxo- - 

pyridazinyl)phenyl, (methyl-oxo-thiadiazinyl)pjuenyl, incthoxycarbonylpropylphenyl, 
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(methoxycarbonyl)methytthiophenyL, (methoxycarbonyl)adainantyl, car oxyadarnantyl, 

(metlio xycarbo ylmethyb i-c ye1 ohexyl, (c arb oxy) hi -cyclohexyl, 

(ethoxyctbonythyl)hxduny, aroxyethyndany, çmethoxycarbonyl)phnoxypropy, 

(carboxy)phonoxypropyl, (carboxyprepyl)phenyl, dicarboxybutylphoriyl, 

5 carboxybutylplienyl, propylsulinayiphenyl, (carboxy)isopropyhulfanylphenyl, 

phenoxyphenyk, (methoxyphenoxy)phcnyt, mcthyphezroxyphenyI, hydroxypropoxyphenyl. 

ethoxyothoxyplienyl, (dirnethylaminocarbonyflisopropoxyphenyl, 

(carboxyrnethyl)piperidinopheuyl, (n,ellioxyearhonyhnetliyl)piperidinopyridyl, 

(earboxymethyl)piperidinopyrklyl, (carboxy)piperidinopyridyl. 

ID (In a thoxyc arbonyl )piperi dinopyr dyl (0 arboxy) (methy I)p pen dinopyni dyl. 

(In ethoxyc arbonyl) (methyl )pipendinopyridyl, (c arb ox ymethylm amy I)piperid inopyridy I 

(methoxycarbonyDpiperidyl(methy1)pyridyI], (earboxy)piperidyl [(methyl)pyridyl], 

(methox ycai-bonylnwthyl)piperidyl[(inethypyridy I] 

(oarboxyrnothyl)piperidyi[(methyl)pyridyl], (carboxyethyl)pipenidylgmethypyridyfl, 

IS (ethoxyearbonylethyl)piperidyl [(methyl)pyridyl), 

[(mothbxycarboriyl)piperidinoeanl,onyhnethyl] cyclohoxyiphenyl, 

[(oarb oxy)piponidine earbonyim ethyfl cyclohexylpiwnyl, 

[(metboxycarbonyl) sopropylarnino carbonylrnethylJ eye lohexyiphenyl, 

[(corboxy)isoj,ropylaminocarbonylrnethyl]cyelohexylphenyl, 

2K cy ohexypheny1, 

[(carboxy)pyrro lid inylcarbonylm ethylJ cycl ohexyipheny], 

I (methoxycarbonyl) (hydroxy)pylTolidinylcarbonyhnethyl) cyclohexylphenyl, 

� ((carboxy)(hydroxy)pyrrol idinyl carbonylmethyl] cyolohexyiphenyl, 

(hydroxyis o butylaminocarbonylni ethyl) oycichex ylçhenyl 

25 [(tetrahydrodioxo1opyrro!y1)carbonylinethylcyclohcxylphenyI, 

(methoxycarbonylpyridyl)piperidino, (carboxypyridyl)piperidino, 

(aininooarbonvlpyridyflpiperidino, (carboxylnethylpyridyl)pipenidino, 

(cthoxycarbonylmethycycIohexylphcnyl, (cnothoxycarbonylmethyl)cyclohcxylphenyl, 

oyoiohexylpheiiyl, (carboxymethyflcyclohexylphenyl, (Iiydroxye(hyl)oyclohexylpheny!, 

30 (aminocarbonylmeihyl)cyclohexylphenyl, (cyanoinethyfleyclohexylphenyl, 

carboxycyclohoxylphenyl, (dimcthylaminocarbonyilnethyl)cyclohexylphenyl, [Q- - 

hydroxyethyl-N-methylaminocarbonylmethyl]oyclohexylphenyl, [N-
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@ilythox,ptofl lemcocavbovy R’atth cy cohexy lphtmg I, 

(ami nome thy!) c ye! ohe xylp henyl, (terthutoxyc arbony lain inc In cthyl)cyo loflexyiphenyl, 

(methoxycarbonyl)cyclohexylcxyphenyl, (ethoxvcarbonyi)cyclohexyloxypheiiyl, 

carboxycyclohexyloxyphenyl, (methoxycarbonyl)cyclopentylpheny], 

5 (ethoxycarbonyIrnethyoyclopentylphenyl, (carhoxy)cyciopentylphenyl 

caroxymethyiicyo1opentylphenyl, (methcxycarbonveyclolxttyIphenyI, 

(a thoxycarbonyl)c yelobuty I methyl phenyl, (carbo xy) cyol obutyiph any!, 

(carboxy)oyclobutylrnetliylphenvl, (carboxyethyl)eyc.lobutylphenyl, 

(cthoxycarboxyl ethyl)cyelobutylphenyl, (cai-boxymethy])pheny1cc1ohcxyI, I - 

10 (ethoxycarbonyl)ethylcyclohexy!phenyl, I -carboxyethylcyeiohexylphenyl, (2-

methoxycarbo cvi) isopropy-2 -y Icyc lohex vi (2-earbo y)i soprop-2-y ky c!ohexyl, 

pyrrolidinyiphenyl, (methoxycarbonylinethyi)cyelohcxylpyridyl and 

(carb oxyrncthy!) cyc I ohexyip yridyl. 

IS As used herein, the reference to earboxylic acid mimic or bioisostre includes groups 

as defined in The Practice of Medicinal Chemistry, Wermuth CO. Ed. : Academic Press: 

New York, 1996, p203 Particular examples of such groups include --S03F1, S(0)2NHR13 , 

S(0)2NH C (0)R’3, - CH2S(0)2R" -c (0)NEIS (0) -C(0)NHOR, -C (0)NJi CN, 

-CH(CF3)OR, C(CF3)2011, -P(0)(OH)2 and groups of sub -formula (a)-Ø’) below 

NN 
) HN c7 

� 20 (a) (b) (C) 

R 
0 0 

27 

S’NH HNNH H27 

 

(a) ( (g) (h) 
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OH 

(f) (g!) 

where p is 1 or 2 R1’ and R25 are independently selected from hydrogen, hydroxy, (l 

6C&o,cy, ftuot, (1-6C)a1kythio, -C(0)R25, g(Q)3O, -902R31, -NR32R33, -NI-ICH, halogen 

and trihalomethyl, where R29, R3° and R3 1 ale -OR34, (l-6C)alkyl, -NK32R’3 or 

5 trihalomethyl, 

R32 and R33 am independently selected from hydrogen, (l-6C)alkyl. -802R34 and - 

C0R35, where R 35 is (1-6C)alkyl or trihalomethyl, and R34 is hydrogen (1-6C)alkyl or 

trihalomethy I 

Particular examples of R‘7 or R25 are hydroxy. 

10 In a further aspect of the invention, them is provided a compound of formula (IZA), 

or a pharmaceutically-acceptable salt or pro-drug thereof. 

H 
qN R1

 

RTh3 
2 

(Il A) 

wherein Rj is selected from phenyl (optionally subIituted with 1,2 or 3 substituents 

15 independently selected from iluoro, oliloro, bromo, trifluoromethyl, methoxy, 

dfiuo,ometho,y, triiluoiomeThccy, cyano, mvrhyl, eTh), ethynyl, benzyloxy, 3-

chiorobenayloxy, phenoxy, 4-chlorophenoxy, plienyl, benzoyl and author), 2-pyridyl 

(optionally substituted by ohiorophenoxy, chlorobenzyloxy or methoxyphenoxy, and/or 

substituted with a substituent selected fiorn halo, trifluoromethyl, (i-4C)alkyl, (l-4C)alkoxy 

20 and cyanid, 3-pyridyl (optionally substituted as for 2-pyridyl), halopyrimidinyt and 

trifluoromethylthiazolyl; 

12 is Nor CH 
RMI and RMZ are each independently hydrogen or methyl; 
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RIA3 is hydrogen or methyl; 

R6 is hydrogen, fluoro, chioro or methyl; 

A is N or CH; 

XZA is a direct bond, -UH2- or -0- (except when A is N); 

5 miso,lor2; 

n is C or I; 

provided that in + P Q I or 2; 

via0 or 1. 

In another aspect of this embodiment, in the compound of formula (IZA), R’ is 

10 phenyl, optionally substituted as defined above. 

In a further aspect of this embodiment, in the compound of formula (iZA, RF is 

phenyl, optionally substituted with I, 2 or 3 substituents independently selected from 

fluoro, chloro, tritluoromethyl, trifluoromethoxy, cyano, methyl and ethyl. 

In a further aspect of this embodiment, in the compound of formula (IZA), 

IS R’ is phenyl, optionally substituted with 1,2 or 3 substituents independently selected from 

flucro, chioro, trifiuoromethyl, trifluoromethoxy, cyano, methyl and ethyl; 

Z’isCH, 

RZAL and RLA2 are each independently hydrogen or methyl; 
RIA3 is hydrogen; 

20 RGIA is hydrogen, ubloro, fluoao or methyl, particularly hydrogen; 

A is CH; 

XZA is a direct bond or -CE12-; 

in is 0,1 cr2; 

nisOorl; 

25 provided that in 1- a = 0, 1 or 2; 

psO or I. 

In a further aspect of this embodiment, in the compound of formula (IZA), 
RL is phenyl, optionally substituted with I 2 or 3 substituents independently selected from 

fluoro, chloro, trifinoroniethyl, lrifluororneIhoxy, cyano, methyl and ethyl; 

30 Z1isN; 

RZA! and Its se are each independently hydrogen or methyl; 
RZA3 is hydrogen; 
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R&ZA is hydrogen, chioro, fluoro or methyL particularly hydrogen; 

A is CU; 

X"’ is a direct bond or -CUr; 

in iso,! or 2; - 

� S nisOorl; 

provided that in +n = 0, 1 or 2; 

p is C or I. 

In a further aspect of this embodiment, in the compound of formula (IZA), 

R’ is phenyl, optionally substituted with 1,2 or 3 substituents independently selected from 

10 fluoro, chloro, trifluoromcthy!, trifluoromethoxy, cyano, methyl and ethyl; 

� 
Z2I5CH; 

RZAIand R2 are each independently hydrogen or methyl; 

R3 is hydrogen; 

R6 is hydrogen, chloro, fluoro or methyl, particularly hydrogen; 

15 AisN; 

X is a direct bond or -C1-I2-; 

� nhiso.lor2; 

o is   or I; 

provided that in + n 0, 1 or 2; 

20 pisOorl. 

In a further aspect of bids embodiment, in the compound of formula (IZA), 

R’ is phenyl, optionally substituted with I, 2 or 3 substituents independently selected from 
fluoro, chloro, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl; 

Z2 is N; 

25 Rost and Rinse are each independently hydrogen or methyl; 

R3 is hydrogen; 

R6 is hydrogen, chioro, fluoro or methyl, particularly hydrogen; 

� � AisU; 

XZA is a direct bond or -Cl-h-; 

30 in is 0l or 2; 

nisOor 1; 

provided thatin+rI=O,or2; - 
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Is 

25-p

 is 0 or 1 -

In a further aspect of this embodiment, in the compound of formula (IZA), 

Jet is phony), optionally substituted with 1,2 or 3 substituents independently selected from 

fluoro, ebloro, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl; 

5 Z2isN; 

RZAI is methyl; 

RZA is hydrogen, chioro, fluoro or methyl, particularly hydrogen; 

AisN; 

XZA is a direct bond or -CE!2-; 

10 mist; 

� 

p is 0. 

In a further aspect of this embodiment, in the compound of formula (IA), 

R’ is phenyl, optionally substituted with 1, 2 or 3 substituents independently selected from 

15 fluoro, chloro, trifluorornethyl, trifluoromethoxy, cystic, methyl and ethyl; 

Z2 is
 CI I; 

� RZAL and RZAZ are each independently hydrogen or methyl; 

is hydrogen; 

� RCZA is hydrogen, chioro, fluoro or methyl, particularly hydrogen; 

20 AisCH, 

XZA is -0-; 

� 

in is 0,1 or 2, 

nisoorl; 

provided that 01 + ii 0, I or 2; 

25 pisOorl. 

Inc further aspect of this embodiment, in the compounfl of formula (IZA) 

B.’ is phenyl, optionally substituted with!, 2 or 3 substittients independently selected from 

fluoro, chioro, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl; 

Z2 is N; 

30 RZAL and KmZ are each independently hydrogen or methyl; 

R1A3 is hydrogen; 

RoZA is hydrogen, chhoro, fluoro or methyl, particularly hydrogen; 



WO 2006f064189 PCTfGB20I)/004116 

-26- 

AisCH; 

XZA 
rs 0, 

to is 0, 1 or 2; 

ii 
iso Or 1; 

� 5 provided that in - it 0, I or 2; 

p 18 0 or I. 

� In one aspect, for a compound of formula (IZA), wherein A is �CH-, the substituents 

on the ring containing A (is  the X"-pyridyl/phcnyl group and the carboxy(alkyi) group) are 

trans relative to each oTher. 

10 In one aspect, for a compound of formula (iZA), wherein A is �CH-, the substituents 

on the ring containing A (ie the XsA -pyridyIIphenyI group and the carboxy(alkyl) group) are 

vie relative to each other. 

In a further aspect of the invention, there is provided a compound of formula (IZB) 

or a pharmaceutically -acceptable sail or pro -drug themof, 

IS 
XZc) Rim 

(IZB) 

wherein R’ is selected from phenyl (optionally substituted with 1,2 or 3 subetituents 

independently selected from fluoro, chioro, bromo, trifluornmethyl, methoxy, 

difluoromethoxy, trifluoromethoxy, cyano, methyl ethyl, ethynyl, benzyloxy, 3 

20 chlorobenzyloxy, phenoxy, 4-chlorophenoxy, pherryl, henzoyl and million), 2-pyridyl 

(optionally substituted by chloropheuoxy, ohlorobonzyloxy or methoxyphenoxy, and/or 

� substituted wWin a substituent selected from halo, trifluoromethyl, (l-4C)alkyl. (l-4C)alkoxy 

and cyano), 3-pyridyl (optionally substitued as for 2-pyridyl), balopyrimidinyl and 

tn fluornmethylthiazo lyl 

� 25 Z’IsNorCH; 

RtZB 
is hydrogen, fluoro, chioro or methyl; 

XZB is 0 or S, Particularly 0. 
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In another aspect of this embodiment, in the compound of formula (lZB I R1 is 

phenyl, optionally substitued as defined above. 

In a further aspect of this embodiment, in the compound of formula (IZB), RL is 

pherlyl, optionally substituted with 1,2 or 3 substituents independently selected from 

5 fluoro, chloro, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl. 

In a further aspect of the invention, there is provided a compound of formula (lZC), 

or a pliannaceutically-aceeptable salt or pro -drug thereof, 

- 

S C R  
RZC) 

- 

(IZC) 

10 wherein R’ is selected from phenyl (optionally substituted with 1,2 or 3 substituents 

independently selected from furor, chloro, bromo, trifluoromethyl, methoxy, 

difluoromethoxy, trifluoromethoxy, a) into, methyl, ethyl, ethynyl, benzyloxy, 3-

chlorobenzyloxy, plienoxy, 4-chiorophenoxy, phenyl, benzoyl and million), 2-pyridyl 

(optionally substituted by chlorophenoxy, clilorobeuzyloxy or methoxyphenoxy, and/ar 

15 substituted with a substituent selected from halo, trifluoromethyl, (l-4C)alkyl, (l-4C)alkoxy 

and cyono), 3-pyridyl (optionally substitued as for 2-pyridyl), halopyrimidinyl and 

trifluoromethyithiazo lyl; 

� 

Z2isNorCiI; 

Raze is hydrogen, fluoro, chioro or methyl; 

20 RZC is selected from (l-4alky1, acyl, benz>!, ethoxyoarbonyl, tert-butoxycarbonyl, pyridy!, 

cyclopropylinethyl, rnethoxyethyl, benzoyl, fluorobenzoyl, cyanobenzoyl, methylbenzoyl, 

py’idylcarbonyl, methylsulfonyl, methoxymethylcarbonyl, phenetlzylcarbonyl, 

anilinocarbonyl, benzylauiinooarbonyl, phenoxycarbonyl, benzyloxycarbonyl and 

arninoc arbonyl, 

25 In mother aspect of this embodiment, in the compound of formula (IZC), R’ i 

phenyl, optionally substittied as defined above. 

In a further aspect of this embodiment, in the compound of formula (IZC), Rt is 

phonyl, optionally substituted with 1, 2 or 3 substittients independently selected from 
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flume, chioro, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl  

In particular, the present invention provides a compound of formula (IA) - 

or a pharmaccutically-anceptable salt or prodrug thereof; 

NI -N 1 

H1 

0 

(IA) 

where in 

R’4 is selected from AK r, HET-1 audy[bT-2;wfaemnnRj4 is optionafly 

10 substituted by 1, 2, 3 or 4 groups independently selected from R3; 

P.3 is selected from halo, Rh  Briar-, R’OCO-, R’CUo-, RkcO, 
RNHCo-, 

RCONH, R’OCONH- ROCON(Me)-  0’(1-6C)allcyl-, halo(l-6C)alkyl, halo(l-

GC)alkoxy, (I -6C)alkylthio, di(1 -6C)alkylamiriocarhonyl, 

(38C)cyoloalkyloxy(1 -6C)alkyl, (3-8C)cycloalkyl(1 :oc)alkoxy, 

15 (3-Bc)cycloalkyl(1 -6C)alkoxy(t-6C’)alkyl, phenyl, }1rTJb, .&Rlb(l -6C)alkoxy, 

kmT-1(l-6C)alkoxy, HBT_3b-(1-6G)alkoxy ARlhoxy, HET_lboxy, IIET-t-oxy 

AR1 boxy( I -oC)alkyl, HET-I -oxy( ) -6C)ulkyl, EET3boxy(1 -6C)alkyI 

ARI b_(1 -GC)alkoxv( I -6C)a!kyl, 1-JET- lb_(l -6C)ulkoxy(l -6C)alkyl, and 
11ET3b(l -6C)alkoxy(l -6C)allcyl 

� 

20 wherein any phenyl ARIb, BET It, HET-3a or cycloalkyl ring in any of me above values 

for P.3 may optionally be substftuted by earn 4 substituonts independently selected from 

and wherein any Rea, (3-8C)cycloalkyl, or (1-6C)alkyl group in aily of the above 

definitions for R1 may optionally be substituted by 1,2 or 3 substituonts independently 

25 selected from halo, (16C)aJkyl, (1-6C)alkoxy, (2-6C)alkenyh, (2-6C)alkynyj, hydroxy, 

cyano, c&boxy, arninocarbonyl, haIoCj6alkyl, amino, (1-6C)aikylamino 

di(l -6C)alkylamino, (I 6C)alkyItho, (I -6C)alkylsulfinyi, (I -6C)alkylsulfonyi, 

aminosuffonyl, (l-6C)alkylaminosulfonyl, di(l -6C)alkylaminosulfony}, 

(1-6C)alkylsulfony4amtho amthocarbony’I, (2 6C)aIkyIaminooarbony), 

30 di(1-6C)alkylaminocarbonyl, (I -6C)alkylcarboriylaniino, (I -6C)alkoxycarbonylamino, 
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Cl -6C)alkoxyearbonyl’methyl)amno and (1-6C)aIkylaniinocarbonyloy; 
/ 

Y is adirect. bond, or a group (CH1), or -O(C112)t - where s is an integer of in I to 6 and 

is an integer of from 2 to 6, provided that the oxygen atom of rho group -0(CH2)-- is 

attached to the x2a group; 

R3 is: 

a) a 6-membered ring selected from (i), (ii) Or (iii) 

36, 

Is 

sad  (i) R 
 S  

wherein R36’ RCb, R36’ and R366 are independently selected from hydrogen or a group Rol 

10 as defined hcreinafter or 

h) a 5 -membered heteroa,yl ring ofeub-formula (iv) 

(W) 

wherein 25, Z6 and Z’ are independently selected from a heteroatom (0, N or S) or CR37, 

IS where each R3’ is hydrogen or a group trial as defined hereinafter, and provided tt at ’east 

one of Z5, Z and Z7 is a heteroatom and there are no 0-0, S -S or 0-S bonds); or 

0) a group HET-2’ which is optionally substituted by 1 or 2 groups independently selected 

front RotRt; - 

d) an optionally substituted cycloalkyl group or an optionally substituted bicyclic aryl 

20 group (suoh as indanyl) wherein optional substituents are se’ected from groups B.4 and R6 

as hereinafter defined; 

I< is selected from: 

a) phenyl; 

b) HET-30 (wherein any available nitrogen atom is substituted by ft5 provided it is not 

25 thereby quaternised; 



St 
WO 2006fl064189 716 

-30- 

,fCB2OOW  

C) HET-P; 

d) phenoxy> JILT- l-oxy, RIhO, RS(0)c, phenyl(I-6C)alkoxy and 

NET-r-(1-6C)alkoxy, where q is 0, 1 or 2; 

e) R’s, RSbO(l -6C)altcyl, amino(l-6G)alkyl, hydroxy(l-6C)alkyl, phenoxy(l-6C)alkyl 

5 HET-1-oxy(l-6C)akyl; and 

phenylamino. phenyl(l-6C)alkycarnino, HETlCamino HET-I-(l-6C)a1kylamino, 

(I -6C)alkylamino, N-pheny4-N-(1 -6C)alkylaniino, 

N-phenyl(1 -6C)alkyl-N-(1 -6C)alkylanuno, N-(HET-fl-N-(1 -6C)alkylamino, 

N-(HET-1 C_( I -6C)alky])-N-(1 -GC)alkylamino, and 

10 di(I-6C)alkyiamino; 

wherein any alkyl, R, phenyl (ncjudin phenoxy), HET-1 or HET-3 ring many ofthe 

definitions a) to f) for R4 may optionally he substituted by 1,2,3 or 4 substituents 

independently selected from R7b;. 

R5 is selected from a group R, phenyl, HET ld, RhCO, R8OC(0)-, 

IS phenyloarboriyl, HET-14-carbonyl, (1-6C)alkoxycarbonyl, H2NCO, R°NHCO, 

phenylNHCO-, 
( 

-6C)a1koxysulfonyl, (1-6C)a1kylaminosulfonyl, (1 -6C)alkylsulfinyl and 

(1 -6C)alkylsulfonyl; 

wherein any (1-6C)allcyl or (3-SC)cycloalkyl groups in any of the definitions of F.’ 

including Rgs may optionally be substituted by a substinient selected from a group 

20 memo, (1-6C)alkylamino, hydroxy, carboxy, (2-6C)allrenyl, (2-6C)allcynyl, phenyl 

(optionally substituted with up to four groups selected from Ri5a and EffiT-l; 

� 

and wherein any phenyl or HET - 14 groups in any of the definitions of R5 are 

optionally substituted by up to four groups selected from R’ , 

where R’5, Rs’ and Rb are independently selected from halo, cyano, C,.salkoxy, 

25 haloCjalkyl, halocisalkoxy, (l-6C)alkylS(0)p’- (wherein 
p 

is 0, 1 or 2), 

and R6 are independently selected from RId, RsdO_, ROCO-, RCOO-, had, 

cyano, balo(I -6C)alkyl, (1 -6C)alkoxy(1-6C)alkyl, (I -6C)alkoxy(i -GC)alkoxy, 

(I-6C)alkylcarbonyl, (l-6C)aikylS(0)p- (wherein 
p 

is 0, I or 2), 

(I -6C)alky!ammocnhonyj, dJ -6C>ailcylorninocarbony), (J -6C)dJlcylLvrhonyJan]ino, 

30 (1 -6C)alkylaminosulfonyl, 

di(l -6C)alkylaminosulfonyl, (l-6C)ulkylsulfonylamioo, ARI c_(1 -6C)alkoxy, 
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HET-r-(l -6C)alkoxy, HET3e_(1_6C)atkoxy, AR.l°-oxy(l -6C)rdkyl, 

HET- I-oxy(1 -6C)alIcyl, HET_3eo,ty(1_6C)aIkyl, ARV-( 1 -6C)alkoxy(1 -6C)alkyl, 

rJE.T-r-(i -6C)alkoxy( I -6C)alkyl, and HET-V-(1 -6C)alkoxy(l -6C)alkyl; 

wherein any alkyl, Ric, phenyl. AR! , HET-)r, HLT-3r or cyoloalkyl ring in any of the 

3 above values for g6a or Wo may optionally be substituted by 1,2 or 3 substituents 

indepeiidenfly selected from R7C. 

each R7a, gb and Ric is independently selected from R RO(CR’ 3R’4)’ -, 

ROco(cR13RI4)n, R8tOO(CRt’g’4) -, HcoO(CR -, RtO(CRt3R14)n -, 

HCO(CRL]Rl4). -, R8rNHC0(CR13RI5n. -, H2NC0(CR’3R’4)5 -, (R1°R )NCO(CHz)., 

IC RtC0NH(CRnsR4k, 1-ICONH(CR"R")11, HCONRS0(CRI3PJI)n, RC0N0CR3Rk4)n�, 

� 
R5t0C0NH(CRl3R14),, HC0NRh(CR13Rr51, Rf000N(R&5( CRL1Rhl) -, 

ROCON(H)( Cl<U3Rl4) -, UOCON(R’)( CR RH) - R(l-6C)alkyI-, halo, cyano, K, 

R116.6C)aIkYI, l’ydwxy, axe, aminocarbocy, halo(1-6C)alkyl, halo()-6C)a)koxy, 

RS6S(0)p (wherein p" isO, I or2), amino, arnino(I-6C)alkyl, RSeNH(l_6C)alkyl, (RSORSt 

13 )N(1-6C)alkyl, R8N1S02, (R1R1 )NSO2- and R"S02NI-1-, where xi’ isO wan integer of 

from 1 to 6; 

aLz is carboxy or a carboxylic acid mimic or bicisostere of currency; 

R’7 is selected from hydrogen, (1-6C)alkyl, hydroxy, halo, amino, cyano, ((I-

3C)alkyflC0NH-, carboxy, (l-6C)-alkoxy, (l-6C)alkoxycarbonyl, carbamoyl, N-((I- - 

20� 612)aIkycarbanoyl, balo((1-6C’)alkyl) (such as trilluoromethyl), (1-6C)alkylsulphonyt or 

(I -6C)alkylsulphirtyl; 

� is hydrogen, (I-oC)alkyt or 

and wherein any alkyl group or Re6, F!’, R10 or R’2 group within a group R7, Rea 

or Wo is optionally substituted by I, 2 or 3 groups independently selected fioin K’; 

25 each R5, Rab, R", R8d, R and R5 is independently selected ftom (l.6C)alkyl, 

(2-6C)alkezi, 2-6C)akyny) and  

R’° and Rik are independently selected from selected from (1-6C)alkyl, 

(2-6C)aikcnyl. (2-6C)alkynyl and (3-SC)cycloalkyl; or We and RE’ togetherwith the 

nitrogen atom to which they are attached form a 4-7 membered heterocyclic ring, which 

30 optionally contains One or more further heteroatoms selected from 0, N and S, and which 

is optionally substituted by from 1, 2 or 3 groups selected from hydroxy. (I -6C)alkyl, 

(l’6Ohaloalkyl, carboxy or a carboxylic acid mimic or bioisostere thereon 
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7! 
K9 is selected from hydroicy, halo> amino, cyano, ((1-3G)alkyl)CONH-, crboxy. 

(I -6C)alkoxy, (1 -6C)alkoxycarbonyl, carbamoyl, N-(( I -6C)a!kyl)carbamoyl, balo(l - 

6C)a]]iy!) (such as trifluoromethyi), (I -6çalkylsulphonyl, (1-6UaIkylsuIphinyI, 

AR!0, ARIb and ARV are independently selected from phenyl or a 6,5-, or 

6,6 -bicyclic fused ring system, wherein both rings arc carbocyclic and wherein at least the 

ring attached to the linking nitrogen atom is filly aromatic; 

HEY-14, RET_tb, HETle, HEY_Id, MET-la and HET-1 are independently 

selected from a 5 -or 6-membered heteroaryl ring containing I, 2, or 3 heteroatoms 

independently selected from ON and S (provided there are no 0-0, S -s or 0-S bonds), 

10 wherein any sulfur atom ’nay optionally be oxidised :o an SO or S01 group, and wherein 

any carbon atom may continuity be oxidised to a carbonyl group; 

HET-2 and HEI_2b are independently selected from a 5,5-, 5,6- 6,5- or 6,6-fused 

bicyclic, aromatic or partially unsaturated heterocyclic ring system, containing I, 2, 3 or 4 

heteroatoms independently selected from 0, N and S (provided there are no o-o, s-s or 

15 0S bonds), in which the ring directly attached to the linking nitrogen atom is aromatic, 

and either ring of the bicyclic ring system may be caitocyciio; 

HET m, HET.-3", 11ET-3t are independently selected from a partially or Mly 

unsaturated 4-> 5, 6-or 7 membered heterocyclic ring containing 1, 2, or 3 heteroatoms 

independently selected from OW and S (provided there are no 0-0, S -S or 0-S bonds), 

20 wherein any sulfur atom may optionally he oxidised to an SO or SO? group, and wherein 

any carbon atom may optionally be oxidised to a carhonyl group; except that RE r-34and 

HET-3’ are not 3-oxomorpholin-4-yl. 

In a partioular embodiment, the present invention provides a compound of formula 

(1B) or a phaninceuticaily_acceptabe salt thereof. 

25 

� N  
R2b7flLLN 

wherein: 

� RLb is selected from AR!’, FIE T-i’ and HEY-?; wherein Rib is optionally 

30 substituled by 1,2,3 or 4 groups independently selected from Rs0; 
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Rh is selected from halo, R’, Ra0, R0C0-, R8t00-, RhCO_, R’NHC0-, 

R"CONH  118ROCONTIo Ra000N(Me), ka(1_6Ca]kyl_, -CH23 (wherein a is Ito 

13), -OCGH(,J.)P, (wherein a is Ito 13), (1-6C)alkylth,o, di(I-6C)alkylam,nocarbonyl, 

(3-SC)cycloalkyloxy( I -6C)aIIcyl, (3-8C)cycloalkyl(1 -60)alkoxy, 

S (3-SC)cycloallcyl(I -6C)alkoxy(1 -6C)alkyi, phenyl, I1ET_1b, ARI-(I -6C)alkoxy, 

MET- 1b_(1 -6C)alkoxy, IIET_3b_(I -6C)alkoxy, AIk1boxy( l-6C)alkyt, 

HET_lb_oxy(1 -6C)alkyl, HBT-3bcjxy(I -6C)alkyl, AR1-(1 -6C)alkoxy(1 -6C)allcyl, 

HET- I b(I_6C)alkoxy( I -6C)alkyl, and HET_t_(I -6C)aikoxy(l -6C)alkyl; 

wherein any phenyJ, ARJ 1-JET-1 b  HET-3aor cycloniky] ring in any oftJ]e above values 

10 for RJa ’flay optionally be substituted by I cr2 substituents independently selected from 

� 

and wherein any R, (3-8C)cycloalkyI or (1-6C)alkyl group in any of the above 

definitions for RJa may optionally be substituted by I or 2 substituents independently 

selected from 

15 (1-6C)alkyl, (I-6C)alkoxy, (2-6C)alkenyl, (2-6C)aIIcvnyI, hydroxy, cyano, carboxy, 

aminocarbonyh (wherein a is Ito 3) anUno, çI-6c)aIkyle,nino, 

di(1-6c)alkylaniino, (I -6C)alkylthio, (1-6C)alkyisulfinyl, (I-6C)alkylsulionyl, 

aminoulfonyI, (I -6C)alkyiamiaosulfonyl, di( I -6C)ailcylaininosulfonyl, 

(I -6C)alkylsulfonylamino, arninocarbonyl, (I -6C)alkylaminocarbonyl, 

20 di( I -6C)alkylaminocarbonyl, (I -6C)alkylearbonylaiuino, (I-67)alkoxycarbonylatiino, 

(I-6C)alkoxycarbonyl(N-methyl)amino and (I -GC)aikylaminocarbonyloxy; and/or any 

R5’, (3-8C)cycloalcyl, or (1-6C)alkyl group in any of the aboves definitions for R3 may 

optionally be substituted by 1,2 or 3 halo; 
Ras is, 

25 a) a 6-rnembered ring selected from plienyl, 3-pyridyl and 3,5-pyrimidinyl; substituted in 

the position which is pan to the linkage with the group -X-NH- by a group selected from 

and optionally additionally substituted on a carbon atom in one or both of the 

meta-posittons to the linkage with the group -Y-NU- (where possible) by I or 2 groups 

indepebdently selected from R; or 

30 b) a 5 -membered lrntcroaryl ring eo,itainirig 1, 2, or  heteroaoms independently selected 

from 0, N and S (provided there are no 0-0 S -S or 0-S bonds); substituted on a carbon 

atom in a position which is not adjacent the linkage to the group -V-NH-, by a group 
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selected from R1 and optionally additionally substituted on carbon(whet not able) by I 

or 2 groups independently selected from Rod; 

Ria is selected from: 

a) phenyl 

5 b) HET-3 (wherein any available nitrogen atom is substituted by RSaprovided it is not 

therebi quaternised); 

C) iET-1; 

d) phoney, NBT-1-oxy, RsbO, phenyl(1-6C)alkoy and 1iBT-1-(1-6C)alkoxy; 

a) R8&, RSbO(J -GC)alkyl, amino( -GC)alkyl, hydroxv(l -6C)a!kyl, phenoxy(l -6C)alkyl, 

ID HET-P-oxy(l-6C)alkyl; and 

� 
f) phenyianiino, phenyl(l.6C)allcyIamino, HE1-P-ainino, 

(1-6qaLkylanino, N-phenyl -N-(1 -6C)allcylamino, - 

N-phenyl(1 -6Calkyl-N-( I -6C)alkylamino, N-(ET- I °)-N-(1-6C)atkylamino, 

N-(HET- I -( 1 -6C)alkyl)-N-(J -6C)alkylamino, and 

15 di(I-6C)alkylamino; 

wherein any alkyl, phenyl 14ET-I or HET-3 ring in any of the definitions a) to fl for 

Wl may optionally be substituted by 1 or 2 substituents independently selected from R7e; 

R°° is selected from (l-6C)alkyl, (3-8C)cycloalkyl, phenyl (optionally substituted 

with I or  halo), HET1d, R8tO. phenylcarbonyl (wherein the phenyl is optionally 

20 substituted with’ or  halo), HETLdcesbosyL, (l-6C)alkoxyarbonyl, R°NHCO-, 

(I -6C)alkoxysulfonyl, (I -6C)alkylamincsulfonyl, (I -6C)alkylsuluinyl and 

� 
(1-6C)alkylsulfonyl; wherein any (1-6C)allcyl group in any of the definitions of R5 may 

optionally be substituted by a substituent selected from (l-6C)allcoxy,(1-6C)alkylS(0)p’ 

(wherein p’ is 01 or 2), amino, (l-6C)alkylarnino, ivclroxy, carboxyl (2-6C)alkeriyl, 

25 (2-6C)alkynyl, phenyl (optionally substituted with I or 2 halo) and HT -1 

and R6 arc independently selected from W’, RO-, RsdOCO, RCOO, halo, 

cruise, halo( 1 -6C)alkyl, dihalo(1 ’ôC)allcyl, it -6C)alkoxy(1-6C)aikyl, 

(1-6C)alkoxy(1-6C)alkoxy, (1-6C)alkylcarbotiyl, (1-6C)alkylS(0)p- (wherein p is 0, I or 

2). it -6C)alkylaminocarbonyl, di(1-6C)aIkyaminooarbonyl, (-6e)aIky1carbonyIamino, 

30 (16C)alky1an,inosufforiyl, di(l -6C)alkylaminosulfonyl, (1 -61C)allcylsulfonylamino, 

AR! -(l -6C)alkoxy, FIET- 1 6(j -6C)alkoxy flET-3’(l-6C)alkoxy, ARI 6-oxy(l -6C)alkyl 
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IIET-1 -oxy( I -6C)alkyl, l-IEF-V-oxy(i -dC)alkyl, AKI ’-(I -6C)alkoxy( I -6C)alkyl, 

HE r lv it -6C)alkoxy(l -6C)alkyl, and HET-3’-(I -6C)alkoxy(1 -6C)alkyl; 

wherein any alkyl, g5d, phenyl, ARI’, I-lIlT-I’, HET-V or cycloalkyl ing in ony oThe 

above values for R6U or Red may optionally be substituted by I, 2 or 3 substituents 

5 independently selected from pit, 

i&1d, Rle and let are independently selected from R8’ (optionally substituted with I 

2  o 3 halo or with hydroxy), ReO_ (optionally subatLuted with 1,2 or  halo), R’OCO-, 

R5’COO-, R8CO3 R"NEICO-, (&’)13NC0, RSCCONH. R"OCONH-, I(8000N(MoJ-, 

Rt’(i -6C)alkyl-, halo, cyano, carboxy, earboxy(l-6C)aIlcyI, hydroxy, aninocarbonyl, 

10 -C.H I (wherein a is I to 13), -0C6l 1(1 3.aJIa (wherein a is I to 13), RS(0)p"-- 

� (wherein p" iso, i or 2), amino(1-6C)alkyl, R’NI-l(l-6C)alkyI, (Rk)2N(l6C)alkyl, 

R"NTS02-, (R")NS0r, and R"SO2NH-; 

each R’, R’t Rt’, g’d, Rie and R5 is selected from (I-6C)alkyl, (2-6C)a)kenyl, 

(2-6C)lkyny and (3-8C)cycloalkyl; 

15 ARI’, ARIb or ARIC are independently selected from plienyl or a 6,5-, or 

6,6-bicyclic fused ring system, wherein both rings are carbocyclic and wherein at least the 

ring attached to the linking nitrogen atom is frilly aromatic; 

HEY-I’ HET-l", BET-10, HET-1 d  HET-l’ and HEY-i are independently 

selected from a 5 -or 6-membored hcteroaryl ring containing 1, 2, or  heteroatoms 

20 independently selected from 0, N and S (provided there are no 0-0, S-S or 0-S bonds), 

wherein any sulfur atom may optionally be oxidised to an SO or S03 group, and wherein 

any carbon atom may optionally be oxidised to a carbonyl group; 

HET-24 and HETt are independently selected from a 5,5-, 5,6- 6,5- or 6,6-fused 

bicyclic, aromatic or partially unsaturated heterocyclic ring system, containing 1,2,3 or 4 

25 heteroatoms independently selected from 0, N and S (provided there are no 0-0 S -S or 

0-S bonds), in which the ring directly attached to the !inking nitrogen atom is aromatic, 

and either dug of the bicyclic ring system may be carbocyclic; 

HET-3", HET _3c, BET-3v are independently selected from a partially or fully 

unsaturated 4-, 5- 6-or 7 membered heterocyclic ring containing 1, 2, or 3 heteroatoms 

30 independently selected from 0, N and S (provided there are no 0-0, S -S or 0-8 bonds), 

wherein any sulhar atom may optionally be oxidised to an SO or SOz group, and wherein 
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cry 
36any

 carbon atom may optionally be oxidised to a carbonyl group; except that H 3b and 

HET-36 al-c not 3-oxoinorpholiri-4-yl, 

’twill be understood that the definition of  in relation to formula (IB) as a 

6-membered ring selected from phenyl, 3-pyridyl and 3,5-pyrimidinyl; substituted in the 

5 position which is pare to the linkage with the group �Y -NH- with a group R4and 

optionally additionally substituted on a carbon atom in one or both positions which are 

meta to the linlcago with the group �Y-NH- (where possible) by I or 2 groups 

independently selected from R60; encompasses the following stmctures, for every 

definition ofeubstituent 

R6kid

 

In - 

Similarly, it will be understood that the definition of pis a545 membered heteroaryl ring 

containing 1, 2, or 3 heteroatorns independently selected from 0, N and S (provided there 

are no 0-0, S -S or 0-S bonds); substituted on a carbon atom in a position which is not 

IS directly adjacent the linkage to the group �Y -NH- by a group selected from R4 and 

optionally additionaUy substituted on carbon (where available) by I or 2 groups 

independently selected from Red; encompasses the following &uctures: 
64 

-R 
41  R4L7NNffcR 

R 
ad 

20 For the avoidance of doubt it is to be understood that where in this specification a 

group is qualified by hereinbafore defined’ or ’defined hereinbefore’ the said group 
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37. 

encompasses the first occurring and broadest definition as well as each and all o the 

particular definition for that group. 

It is to be understood thut where subsUtuents contain two substituents on an alkyl 

chain, in which both are liolced by a heteroatoni (for example two alkoxy substituents), 

5 then these two substituents are not substituerits on the same carbon atom of the alkyl chain. 

Examples ofARla, ARIb and ARV are phenyl naphthyl, indenyl and 

dihydroi ndenyl. 

Examples ofAR1(1-6C)aIkyI, ARI1(1-6C)alkyl or AR1e(16C)uIlcyl are benzyi, 

phenethyl, naphthylmethyl and naphthylethyl. 

10 Examples ofAR1aoxy, ARlboxy or ARV Oxy are phenoxy and naphthyloxy. 

� 

Examples ofARP-oxy(l--C)aIkyl, ARlboxy(I -6C)alkyl or AR1-oxy(l-6C)alkyl are 

phenoxyrnethyl and naphthyloxyethyL Examples of ARI-(1-6C)alkoxy, 

ARlb_(l6C)a1koxy or ARl(l-6C)alkoxy ate any value ofAR1, ARIb or ARIe bonded 

to any value of(l-6C)alkoxy, for example benzyloxy and naphtliyloxy. Thesaurus 

13 convention applies wherever ARIa, ARIb or ARV is linked to another group. 

Examples oflIET1a, HET-11, HEY_Ic, IJET_ld, HET-p or l-ET-1 are oxazolyl, 

oxadiazolyl, pyndyl, pyrimidirxyl, imidazolyl, triazolyl pyraziiiyl, pyridaziixyl, pyrrolyl 

thienyl and furyl. 

Further examples of NET- I a JIET_Ib HET- 1°, RET- 1d, NET- I’ or HET- include 

20 thiazolyl, tetrazolyl, soxaaolyl pyrazolyL triazinyl thiadiazolyl, oxadiazolyl and 

isothiazolyl. 

� 

Examples O1HETIaOXY, HETIbOXY, HET-l°-oxy, HBTldoxy, HETlcoxy or 

FIET-11-oxy are oxazolyt-2-oxy, 1,2,4-oxadiazolyl-3-oxy, pyrtdyl-2-oxy, and 

pyrimidinyl-4-oxy. The convention illustrated above for ARI’, ARI and ARr applies to 

25 FIET_la, FTET-11 RET-i°, HET- la, BET-I e or 11ET-i linked to any oilier group. 

Exampies ofHEI-2° or EmT2b are I,3-benzodioxol-5-yl, quinazolinyl, purinyl, 

indolyl, benzoftiryl, henzothienyl, chromanyl, isochromanyl, quinolinyl and isoquinolinyl. 

Further examples ofTiET-D or MElt include quinoxalinyl, benzthiazolyl and 

benzo xazol yl. 

30 Examples ofHETt, HET-3° or HET_3e arc morpholinyl, thiomorpholinyl, 

piperazinyl, piperidinyl, 2-oxopiperidinyl, pyrrolidinyl, 2-oxopyrrolidinyl, 

tetrahydropyranyl, dihydropyranyl, tetrahydrothienyl, azetidinyl hornomorpholinyl, 
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diazepinyl and azepinyL 

Particular examples ofHBT3b, HET -3s or I-lETS are morpholinyl, 

thiomorpholinyl, piperazinyl and piperidinyl. 

Examples OfHBT3bOXY, HRT-3-oxy or HBt3Coxy are moipholinyloxy, 

S thiomorpholinvioxy, piperazinyloxy, piperidinyloxy, 2-oxopiperidinytoxy, 

pyrrolidinyloxy, 2-oxopyrrolidinyloxy, tetrthydropynsnyloxy, dihydropyranyloxy, 

tetrahydrothienyloxy, azetidinyloxy, hoinomorpholinyloxy, diazepinyloxy, and - 

azepinyloxy. The convention illusirated above for API’, ARIb and Akie applies to 

HET-t, I1BY-3 or HET3c linked to any other group, - 

10 ltnet stated elsewhere, suitable optional substituents for a particular group are 

those as stated for similar groups herein. 

A compound of formula (1) may form stable acid or basic salts, and in such eases 

administration of   compound as a salt may be appropriate, and plIalmaceutieally 

acceptable salts may be made by conventional methods such as those described following, 

15 Suitable pharmaceutically-acceptable salts include acid addition salts such as 

methanesulfonate, tosylate, a-glyoerophosphate, humanist, hydrochloride, citrate maleate, 

tartrate and (less preferably) hydrobromide. Also suitable are salts formed with phosphoric 
and sulftiric acid. In another aspect suitable salts are base salts such as an alkali metal salt 
for example sodium an alkaline earth metal salt for example calcium or magnesium, an 

20 organic amine salt for example txiethylamiae, morpholine, N-methylpiperidine, 

N-cthylpiperidine, procaine, dibeozylamine, N,N-dibenzylerliylamjoe, 

� 

mint2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids such as lysinc. There 
may be more than one cation or anion depending on the number of charged functions and 
the valency of die cations or anions. A preferred pharmaceutically acceptable salt is the 

25 sodium salt. 

However, to facilitate isolation of the salt duæng preparation, sells which are less 
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or 
not. 

Within the present invention it is to be understood that a compound of the formula 
30 (I) or a salt thereof may exhibit the phenomenon oftautomerism and that the formulae 

drawings within this specification can represent only one of the possible tautomeric forms 

It is to be understood that the invention encompasses any tautoineric form whichjnhibits 



WO 1006/064189 C /C P05/004726 

39 a 

DOATI activity and is waste be limited merely to any one tautameric to utilised within 

the formulae drawings. 

Various forms ofprodrugs are known in the art. For examples of such prodrug 

derivatives, see: 

5 a) Design ofProdrags, edited by II. Buadgeard, Usevier, 195) and Methods in 

Enzymology, Vol. 42, p. 309-396, edited by K. Widdr, et at. (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Uarsen 

and 

H. Hundgaard, Chapter   "Design and Application of findings", by I-I. Buodgaard 

l p.113-191(199%); 

C) H. Bundgaard, Advaneod Drug Delivery Reviews, 9, 1-3811992); 

d) H Bundgaard, at in, of Pharmaceutical Sciences, 71285 (1998); and 

C) N. Kidneys, eta!,, Chem Pharm Bull, 32, 692 (1984). 

Examples of such prodrugs are in viva cleavable esters ofa compound of the 

13 invention. An in viva cleavable ester ore compound of the invention contaiaiag a 

carboxy group is, for example, a plmrmaeeutioally_acccptahle ester which is cleaved in 

the human or animal body to produce the parent acid. Suitable 

pharmaceutically-acceptable esters for carboxy include (1-6C)alkyl esters, for example 

methyl or ethyl; (1-6C)alkoxyrnethyl esters, for example methoxyrnethyl; (1-

20 6C)alkanoyloxymethyl esters for example pivaloyloxymethyl; pbthalidyl esters; (3-

8ccycloeJkoxycarbonyloxy(1 -6C)alkyl esters, for example 

� 

1-oyclohex>4carbonyloxyethyl; 1,3-dioxolan-2-ylmethyl esters, for example 

5 -methyl-I 3-dioxolan-2-y1methyl; (1 -GC)alkoxycarbonyloxyethyl esters, for example 

1-methoxycarbon4oxyethyJ; a,ninocarbonylrnethyl esters and mono-or di- N-1-

25 6C)alWyl) versions thereof, for example N,N-ditnethylaniinocarbonylmethyl esters and 

N-ethylaminooarbonylmethyl esters; and may be formed at any narboxy group in the 

compounds of this invention. An in vivo cleavable ester of a compound of the invention 

containing a hydroxy group is, for example, a pharmaceutically-acceptable ester which 

is cleaved in the human or animal body to produce the parent liydroxy group. Suitable 

30 pharmaceutically acceptable esters for hydroxy include 0-6C)alkanoyl esters, for 

example acetyl esters; and beuzoyl esters wherein the phenyl group may be substituted 
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with aminornethyl or 1- substituted mono- or di- (I-6C)alkyl aminoinethyl, for 

example 4-arninomethylbeozoyl esters and 4-N,N-dr.iethylaminomethylbenzoyI esters. 

It will be appreciated by those skilled in the in that certain compounds of formula 

(I) contain asymmetrically substituted carbon and/or sulfur atoms, and accordingly may 

5 exist in, and be isolated in, optically-active arid racernic forms. Some compounds may 

exhibit polymorphism. It is to be understood that the present invention encompasses any 

racemic, optically-active, polymorphic or stereoisomaric form, or mixtures thereof which 

form possesses properties useful irs the inhibition ofDGATI activity, it being well mown 

in the on how to prepare optically-active forms (for Example, by resolution of die ceramic 

10 form by recrystallization techniques, by synthesis from optically-active starling materials, 

by chiral synthesis, by enzymatic resolution, by bio(ranstbrmation, or by chromatographic 

separation using a chiral stationary phase) and how to determine efficacy for the Inhibition 

ofDOATI activity by the standard tests described hereinafter, 

It is also to be understood that certain compounds of the formula (I) and salts 

15 thereof can exist in solvated as well as unsolvated forms such as, for example, hydrated 

forms. It is to be understood that the irwection entoirpasses all such sovated forms -which 

inhuibitUGATI activity. 

As slated before, we have discovered a range of compounds that have gooi 

DOATI inhibitory activity. They have good physical and/or pharmaookinetic properties in 

20 gthcTa, The following compounds possess preferred pharmaceutical and/or physical 

and/or pharinacokinetic properties. 

Particular aspects of the invention comprise a compound of formula (I), or a 

pharmaceutically-acceptable salt thereof, wherein the substituents AR, BET, R’ to 0 and 

other substituents mentioned above have values deThied hereinbefore, or any of the 

25 following values (Which may he used where appropriate with any of the definitions and 

embodiments disclosed hereinbefore or hereinafter): 

In one embodiment of the Invention there are provided compounds of formula CD 
in an alternative embodiment there are provided pharmaceutically-noceptable salts o  

compounds of formula (0. In a further embodiment, there are provided pro drugs, 

30 particularly in-vivo cleavable esters, of compounds of formula (I). In a further 

embodiment, there are provided pharmaceutically-acceptable salts of pro -drugs of 

compounds of formula (I). Reference herein to a compound offommla (I) should in 
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general be taken to apply also to compounds of formulae (IA), (ID), (IZA), (IZB) and 

(121C). 

Particular values of variable groups in compounds of formulae (I), (IA) and (ID) are 

as follows. Such values may be used where appropriate with any of  ether vaIue, 

5 definitions, claims or embodiments defined hereinbefore or hereinafter. 

R’, Ru or Rib is ARIa 

2) R’, R’ or Rib is HET-19 

3) R1, R" or R’s is HET2’ 

4) Rt, Ru or RU) is unsabstituted 

10 5) R1or Ria is substituted by J group selected from R3 or Rib is substituted by I group 

selected from R3’ 

6) Ri or R’s is substituted by 2 groups independently selected from R3 or Rib

substituted by 2 groups independently selected from R3a 

7) RL0r RJa is substituted by 3 groups independently selected from R3 or gib is 

15 substituted by 3 groups independently selected from B?’ 

� 8) li’or Ru is substituted by 4 groups independently selected from P.3 or Rib is 

� substituted by 4 groups independently selected from Ri’ 
9) B? or RJa is halo 

10) K3 or Ilia is selected from R’O, R/aO_, R5’Oco. B?’coo- and R8’CO-

20 II) B? or B?’ is selected from B?’, B?’O- and Rt’OCO-

� 1.2) P.3 or R3’ is selected from R’NNCO-, R’CONH, B?’OCONH- and 

� 

Rt°OCON(Me) 

13) P.3 or Rh is selected ftorn R"(1-6C)alkyl-, halocisalkyl or haloC1Subway 

14) K3 or Re is selected from R(1-6C)alkyl-, -CH(ii,)F, (wherein a is Ito 14), 

25 -OC6I4n0F, (wherein a is Ito 14) 

15) his or R3 is selected from(l-6C)alkylthio, alkyloarbonyl and 

di(1 -6C)alkylaminocarbonyl 

16) B? or B3’ is selected from(3-8C)cycloalkyloxy(16C)alkyl, 

(3-8C)cycloalkyl(I -6C)alkoxy, and (3-8C)cycloalkyl(1-6C)alkoxy(l -6C)alkyl 

30 I]) P.3 or R3’ is selected from halo, Ri’, R’O-, R"OCO-, R5’COO-, R’CU-, 

R’NHcO-, R’CONH, Rt’OCON}i-, R1’OCON(Me)-, R’(1-6C)alky1-, halo(1-6C)alkyl 

(such as -CSH{la,)F. (wherein a is Ito 13), halo(I-6C)alkoxy (such as -OC6ll13,3F, 
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(wherein as Ito 13), (I-6C)alkytthio, di(l-6C)alkylaniinocarbonyl, 

(3-8C)cycloalkyloxy(l -6C)alkyl, (3-8C)cycloalkyl( I 4C)alkoxy, 

(3-8C)cycicalkyl( I -6C)alkoxy(1 -6C)alkyl, ARI h(1 -6C)alkoxy, lIFT- 1b_(1 -6C)alkoxy, 

I -6C)alkcxy, ARI boxy(I -6C)alkyl, HET- I boxy(l -6C)alkyl 

5

 

14E13boxyo -6ca1ky1, 

HET-I b(1 -6C)allcoxy(I -6C)a1kyl, and RKr--(I -6C)alkoxy(l 6C)aIky 

18) R3 or fth is selected from phenyl andNBTlb 

19) K or Rh is  phenyl 

20) R or g3a is selected from ARlb(l6C)aIkoxy, and HTlb(l_6C)aIkoxy. 

to llbc-(t�C)akoxy 

� 
21) & or R3a is selected from AR1boxy(l6C)aIkyI, HET1boxy(1_6C)aIkyI, 

UBT_3boxy( I -6qalky AR! b(1 -6C)allcoxy(l -6C)alkyl, 

HET- 1b(l -6C)alkoxy(l-6C)alkyl, and HET3b_(l -6C)alkoxy(l -6C)alkyl 

22) a phenyl, ARI b HET-l. HET3b or cyoloalkyl ring in any value for f(3 is 

15 substituted by 1 or 2 substitucrits independently selected from RTh, and a phenyl, ARIP, 

BETl.b, HET_3b or cyckallcyl ring in any value for R3a is substituted by I or 2 

substituents independently selected from R7d 

23) a phenyl, Alit, FIET- l, HET-t- or cycloalkyl ring in any value for R3 or Ria is 

urisubstittiteci 

20 24) art Rh, (3-SC)oycloalkyl, or (l-C)alkyl group in any deflations for Its or R3’ is 

uns ub s I it Ut e d 

� 
25) an RSi, (3-SC)cycloalkyl, or (1-6C)alkyl group in any definitions for k3 or T&’ is 

substituted by I or 2 substituents independently selected from (1-6C)alkyl, (1-6C)alkoxy, 

(24C)alkenyl, (2-6C)alk31yl, bydroxy, cyazio, carboxy, aminocarbonyl, -C6FIØ.,)Fn 

25 (wherein a is Ito 14), amino, (1-6C)allcylamino, di(1.6C)allcylamino, (1-6C)alkylthio 

(I -6C)alkylsulfinyl, (I -6C)alkylsulfonyl, arninosulfonyl, (1 -6C)alkylaminosulfonyl, 

di(l-GC)alkylarninosulfonyl, (1-6C)alkylsulfonylamino, aninocaQljonyl, 

(I -6C)alkylaminocarbonyl, hill 6C)aIkylaminocarboayi, (1-6C)alkylcarbottylarnino, 

(1-6C)alkoxycarbonylamino,(l -6C)aIkoxycarbooyl(J-methyQamirio and 

30 (1-6C)alkylaminocarbonyloxy; and/or substituted by 1, 2 or 3 halo; 

26) R2or R21 is a 6-mamliered ring selected fiDm phenyl, 3-pyridyl, 5-pyndyl and 

3,5-pyriniidinyl; substituted in the 4 -position by a group selected from R4 and optionally 
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additionally substituted on a carbon atom in one or both meta-positions relative to the 

linkage to the group -Y-NH- (where possible) by 1 or 2 groups independently selected 

� from R6; or 

27) RIb is a 6-niembered ring selected from phenyl, 3-pyridyl, 5-pyridyl and 

� 5 3,5-pyrirnidiuyl; substituted in the 4-position by a group selected from R4 and optionally 

� 

additionally substituted on a carbon stout in one or both mets-positions relative to the 

� linkage to the group -V-NIT- (where possible) by I or 2 groups independently selected 

from R5 

28) R2 R2’ or RIb is phenyl 

hO 29) K2, R2 or R2b is 3-pyridyl 

� 

30) R2 R 2 or Rib is phenyl or 3-pyridyl 

31) R2 or R1 is a six-membered ring substituted in the position which is para to the 

linkage with die group -Y N11-by a group selected from k; or a group g2b is a six-

membered ring substituted in the position which is pan to the Iithage with the group - 

5 Y-NT-1- by a group selected from R 

32) R2 or R2 is a six-membered ring substituted in the position which is para to the 

� linkage with tile group -’s-NH- by a group selected from R4 and additionally substituted on 

a carbon atom in a 3 -position by R6a; or Rib is a six-membered ring substituted in the 

position which is pars to the linkage with the group -Y-NH- by a group selected from R4a 

20 and additionally substituted on a carbon atom in a 3 -position by R: 

33) Its or Ria is a group or sub-formula (iv) as defined above; or Rib is a 5 -membered 

heteroaryl ring containing 1, 2, or 3 heteroatoms independently selected from 0, N and S 

(provided there are no o-°, s-s or 0-S bonds); substituted on a carbon atom in a position 

which is not adjacent the linkage to the group -V-NH- by a group selected from Its and 

25 optionally additionally substituted on carbon (where available) by I or 2 groups 

independently selected from Rd 

34) R2 or fica is a group HET-2v optionally substituted with methyl 

35) R4orR4’ispherryl - � 

36) or R is MET_ac (wherein any available nitrogen atom is substituted by R5 

30 provided it is not thereby quaternised) 

37) ji. or R4 is PET-I° 

38) K4 or R4’ is selected from phenoxy, HET-P-oxy, RsbO_, phcnyl(1-6C)alkoxy and 
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BET- l -(l -6C)atkoxy 

39) R4 or Ilia is selected from R RO(1-6C)allcy1, arnino(l-6C)alkyl, 

hydroxy( l-6C)alkyl, phenoxy( I -6C)alkyl and i-lET- l’-oxy( I -60)alkyl 

40) K4 or R4a is selected from Errand hydroxy( I -6C)alkyl 

5 41) R4 or R4a is selected from phezyIamico, phtn)1t%-tC)kymino, IIEI--aniino. 

l-lEL1-(1 -6C)allcylamino, (1 -6C)alkylarnino, N-phenyl4’J-(l -6C)alkylamino, 

N-plxenyl(l-6C)alkyl-N-(1-6C)alkylamino, 

I-( -6qak,4)--(1 -6C)alkyiainino, and di(1-6calkyIamino 

42) R4 or Rh is selected from pbenylamino, N-plicnyl-N41-6C)alkylamino 

10 43) R4 or R" is selected from phenyl, HET 3c, phcnoxy, I-lET-lc-oxy, RnO, 

� 
phenyl(1-6C)alkoxy, BET- -(1-6C)alkoxy, Rab, hydroxy(l-6C)alkyl, phenylamino and 

N-phen>4-N-(l -6C)alkyiamino 

44) an alkyl, Rat, phenyl, HEY-I" or llET_3c ring in any ofthe definitions for R4 is 

substituted by I or 2 substituents independently selected from R74; or an alkyl, Rob, phenyl, 

15 HEY-I° or HET-3r ring in any of the definitions for 0 is substituted by I or 2 substituents 

independently selected from Re 

� 45) an alkyl, Rb. phenyl, HET10 or HET-3o ring in any of how definitions for R4 or 

is unsubstituted 

46) Its or R5 is selected from (l-6(2)alkyi and (3-8C)cycioallcyl 

20 47) R or Rsa is lCO-

48) R5 or R5’ is phenyl (optionally substituted) or HEY_Id 

49) - R5 or RSS is phenylcarbonyl (optionally substituted) or IjET_Id_carbotlyl 

� 50) R5 or gSa is  selected front carboxy, (1-6C)alkoxycarbonyl, R’Nl1CO-, 

(1 -6C)alkcxysulforiyl, (1 -6C)alkylatninosulfonyl, (1-6C)alky!sulfinyl and 

25 (l-6C)atkylsuifoayl 

SI) R5 or R’s is selected from (l-6C)alkoxycarbonyl and (I-6C)allcyiaulfonyt 

52) - K5 or Eli is selected from (l-6C)alkyl, HEr-I, R°CO-, (1-6C)alkoxycarbonyl and 

(1 -6Ca%ky1a’aIfony% 

53) any (1-6C)alkyl group in any of the definitions of R’ or gSa is substituted by a 

30 substituent selected from (I-6c)alkoxy, (l-6G)alkyls(0)p- (wherein pisO. 1 or 2), amino, 

(i-6C)alkylainino, hydroxy, carhoxy, (2-6C)alkenyl, (2-6C)alkynyl, phenyl (optionally 

substituted) and BET-1 
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54) any (1-6C)alkyl group in any of the definitions of R5 or Rsa is unsubsLituted 

55) R°, Rob, 1<Oc or Rc is selected from lt RsdO, RSdOCO_ and RuCOO_ 

56) RCa, Rob, R6° or gd is selected from halo and cyarlo 

57) R, Reb, R°° or R is selected from halo(l-6C)alkyl, dihalo(l-6C)alkyl 

5 58) R, RCb, R60 or R° is selected from (1-6C)alkoxy(1-6C)alkyl and 

(I -6C)alkoxy(l -6C)alkoxy 

59) RC, R°, Rot or Rod is selected from (1-6C)alkylcarbonyl and (l-6C)alkyIS(0)p-

(wheiein p is 0, 1 or 2) 

60) R°, Reb, Rot or Rd is selected from (1-6C)alkylaminocarbonyl, 

10 di(l-6C)n1kylaminocarbonyl, (1 -6C)alkylcarbonylamirro, (I -6C)alkylaminosulfonyl, 

� 
di(l-6C)alkylaimiuosulfony and 

61) R°, Rob, Rai or Rod is selected from ARle(l6C)alkcxy, HET-1t-(l-6C.)alkoy, 

HET-3c -( 1-6C)alkoxy, ARI °-oxy( I -6C)alkyl, RET-I t-oxy( I -6C)alkyl, 

HET-V-oxy(l -6C)alkyl, Ad le-(I -6C)alkoxy(l 6C)alicyl, 

IS BET- I 0(I -6C)alkoxy(I -6C)alkyl, and HET3°( I -6C)alkoxy( I -6C)alkyl 

62) any aucyl, Rod, phenyl, ARI°, HUT-le, BET 3cor cycloalkyl ring in any value for 

RGt, Reb is substituted by 1,2 or  substitution independently selected from Rit, or hi any 

value for R°° or Red is substituted by 1,2 or 3 substitutable; independently selected from 

Rif 

20 � (3) any alkyl, Rsd, plienyl, ARIt, HET-1°, HET -3t or cycloallcyl ring in any value for 
Ron, R0", RU or Red is unsubstituted 

� 
64) R, Rib, R7° Rid, R or R7r is We (optionally milestimed with 1, 2 or  halo or with 

hydroxy) 

65) R74. gib, Rio. R74, RIO or Ric is R°0-  (optionally substituted with I, 2 or 3 halo) 

25 66) R7, Rib or R7 is selected from Rstoco_, gk000, BOtCO_, ROtNHco_, 

R’°R’NCO, ROOCONI{, R°°OCONH- and RkOCON(Me) 

67) R’°, RIO or R’ is selected from R°°OCO-, R°COO-, R°°CO-, R°°NRCO-, 

(e)2NC0, 
iecoii, ieocoH- and OCO(Me)-- 

68) RIO, Rib or R7° i$ selected from l<t(16c)aIkyl_, halo, cyano, carboxy, 

30 carboxy(l-6C)alkyl, hydroxy, aminocart,onyl, halo(I-6C)alkyl, halo(1-6C)alkoxy 
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69) Rid, or R" is se’ected from Rh(I_6C)a1kyl, Into, cyano, carboxy, 

carboxy(l -6C)alIcyl, hydroxy, aminacarbonyl, -CoI-ItuF (wherein a is I to 13), 

OC6I11 4!a (wherein a is I to 13) 

70) R7, Rib or km is selected from RS(0)p- (wherein p is 0, I or 2), 

5 amino(l-6C)alkyl, RNE1(I-6C)aIkyl, R"R10N(l-6C)alkyl, RhNHSOr, R’ RtONSOr, and 

RhSOzNH 

71) Rid R7 or K’1 is selected from RS(0)p- (wherein 
p 

is 0, I or 2), 

arnino(1 -60)alkyl, l<8NI-l(l -6C)allcyl, (Rtc)1N(I -6C)allcyl, RhNHS02_, (R),NS02-, and 

RO8 O,NFI-

10 72) R5’, R, R’, Rae, Rk or R" is selected from (l-6C)alkyl, (2-6C)alkeiiyl, 

� 

(2-6C)a1kyny1, 

73) R’ list, R, R, R2 or R*r is selected from (1-6C)alkyl and (3-8C)cyclodllcyl 

74) Ral. Rsh, Rk, R, R or R21 is selected from (1 -6C)alkyl 

75) ARIA, AR] bar ARIC is phenyl 

IS 76). AR%a, ARY’ or ARIs is   6,5-, or 6,6-bychn fused ring system, 

77) ARl, AR Is or AR  is naphthyl 

78) ARI’, ARIb or ARID is phonyl, dihydroindenyl or naphthyl 

79) UET-I", RETIb, HET1C, HETld HET-I or HET-11 is 5- nembered heteroaryl 

ring - 

20 80) MET-I RET- jh, Hill-It, HET-I, HET- I’ or HET- IFis a 5-membered 

heteroarI ring 

81) .uBT2a or l4E1_2b is a 5,- or 6,6 -fused bicyclia hoterocyclie ring system 

82) uElD or HET_2b is a 5,6- 6,5- fused bicyclic heterocyclic ring system 

83) JJET_3b, HET 3’or I-JET-? is a 5-membered ring 

25 84) HET-3’, RET-? or BET-3c is a 6-membered ring 

85) I-lET-f, BET-? or HET-? is a 7-membered ring 

86) FIET-t, I-IET-3r or nET-? is a 4 -membered ring 

87) s is suitably 

In yet ftrther preferred compounds. 

30 88) Its is a group Rab where Rit is (3-8C)cycloalkyl such as cyclohexyl 

89) R is a group Rw where e is substituted by a substituent RTh 

90) RIb is HaNCO(CR13R’4) - or (R10R11 )NCO(CE{,)j, 
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91) ’ is J-ICON(CR"R’4)ii, HCONRh(CRE3R[4)P, RhCONRCKh3R4), 

92) RIb is R2 or R2( -6C)alkyl, 

93) j<2 or Rza is a cyclohexyl group. 

In a lijrrher aspect of the invention there is provided a compound Of the formula 

(18’) or a pharmaceutically-acceptable salt thereof, which is a compound of the formula 

(18) as shown above, wherein: 
g]h is selected from AR1, HET-1’ and HET-2; wherein ftLb is optionally 

substituted by I, or 2 groups independently selected from 8!’; 

s selected from halo. Rh, 00-, R’OCO-, 8!aCOO, R1’CO-, co-, 

10 R5CONH, R’OCONH-, &’OCON(Me)-, R’(1-C)alkyl-, -051{(IJ)F, (wherein a is Ito 

� 13), -0051413n)P, (wherein a is Ito 13), (l-6C)alkylthio. di(l-6(C)alkylaminooarbonyl, 

phenyl, 1-jET- 11 , ARI b1 -6C)alkoxy, BET-I I -GC)alkoxy, HET3b(1 -6C)alkoxy, 

AR 11_oxy(l -6C)alkyl, HET-1 boxy(1 -6C)alkyl, HET _31-oxy( l-6C)alkyl, 

APi ’-(I -60)alkoxy(1-6C)alkyl, HEY-I h(1 -ÔC)allcoxy( I -6C)alkyl, and 

IS 1-IET.-3i-(l-6C)alkoxy(l-6C)alkyl; 

wherein any phenyl, AkIb, 1112çjb  HE -3a or cycloalkyl ring in any of the above values 

for i& may optionally be substituted by I or 2 substituents independently selected from 

Rid 

and wherein any or (l-6C)alky) group in any of the above deæoitions for R3’ may 

20 optionally be substituted by I or 2 substituents independently selected from � 

(I-GC)alkyl, (1-6C)alkoxy, hydroxy, carboxy, -CsH,a,,F (wherein a is Ito 13), 

� (1 -6C)alkylamino, di(l -6C)alkylamino. (I -6C)alkylsulfonyl, (1 

di( 1-6 C) alicylamino sulfonyl, (1-6 C)alkyls ulfonylamino aminocarbonyl, 

(I -6C)alkylaminooarbonyl, di(l-6C)alky!amnocarhonyl, (I -6C)alkylcarbonylemino, 

25 (1-6C)allcoxycarbonylaniirro; and/or any pill, or (1-6C)alkyl group in any of the above 

definitions for Ria may optionally be substituted by 12 or  halo; 

.R2b is: 

a) a 5_memberecl ring selected from phenyl, 3-pyridyl and 3,5-pyritnidinyl; substituted in 

the which is pan to the linkage of the group �Y-NH- by a group selected from R4 and 

30 optionally additionally substituted on a carbon atom in one or both 3 -positions (where 

possible) by I or 2 groups independently selected from 

Wa is selected ftorn. 
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a) phony 

b) flEJ-3 (wherein any available nitrogen atom is substituted by provided it is not 

thereby quaternised); 

c) HET-10, 

5 d) pheaoxy, I4BT-P-oxy, RO-, phenyl(l-6C)alkoxy and IIET-V-(i-6C)alkoxy; 

0) Rtb, RthO(l6C)alkyl. amino(l-6C)alkyl, hydroxy(1-6C)atkyt, phenoxy(l-6C)alkyl, 

HET- l°-oxy(I :6c)alkyl; and 

O phenylamino, phenyl(1 -6()alkylarnino, HEY- lcamino, BET-I °-(l -6C)allcylamino, 

(I -6C)alkylarnino,N-phonyl-N-(l -6C)alkylamino,N-phenyl( I -GC)allcyl-N-(1 -6C)a}kylarnin 

10 o, N-(IJET- Ic)N( 1 -6C)alkylaniino, N-(HI3T- I -( I -6C)alkyt)-N-(l -6C)alkylamino, and 

� di(1 

wherein any alkyl, Rb, plienyl, HIT I’or HEY-V ring in any of the definitions a) to   for 

Ws may optionally he substituted by I fir  substitutits independently selected from R7; 

Rsa is selected from (l-GC)aJkyl, (3-8C)oyoloalkyl, phenyl (optionally substituted 

IS with;l of  halo), HET-1, RCO-, phenylearbonyl (wherein the phenyl is optionally 

substituted with I or  halo), HETld_c.arbonyl, (-6C)alkoxycarbonyl, 1181THCO-, 

(1 -6C)akkoxysuffonyl, (I -6C)alkylaminosulfonyl, (I -6C)alkylsulfmy[ and 

(l-6C)alkylsulfonyl; wherein any (l-6C)alkyl group in any of the definitions OfRsa may 

optionally he substituted by a substituenr selected from (l-6C)alkoxy, (l-6C)aIkylS(0)p’-

20 (wherein p is 0, I or 2), amino, (l-GC)alkylarnino, Iiydroxy, earboxy, phenyl (optionally 

substituted with I or 2 halo) and HET It, 

.Rtc and gd are independently selected from R, RO-, ROCO-, R84C00-, halo, 

cyano, hato(J -()alkyl, dihalo(I-6C)alkyL (l-C)alkoxy(I-6C)aIkyl, 

(i-6C)alkoxy(l-6C)alkoxy, (I-6C)alkylcarbonyl and (l-6C)alkylS(0)p- (wherein pets 0, I 

25 of 2), wherein any alkyl or Rfd in any of the above values for g60 or RGd may optionally be 

substituted by 1, 2 or 3 substituents independently selected fronR’; 

Rid, R7v and R’1 are independently selected from Rse (optionally substituted with 1, 

2 or 3 halo or with hydroxy), RO- (optimally substituted with 1, 2 or 3 halo), halo, 

carats, carboxy, carboxy(i-6C)allqti, hydroxy, aminocarbonyl, -CeHcuo1Fa (wherein a is I 

30 to 13), -OC611t13-aFa (wherein a is Ito 13), R5°S(0)p"- (wherein p" is 0, I or 2); 

each RUa. Res, RsC, RSd, RtC or R5’ is selected from (1-6C)alkyl; 
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each ARI,� ARIU or AR1 is phenyl or a 6,5-, or 66-bicyclic fused r g system, 

wherein both rings are carbocyclic and wherein at least the ring attached to he linking 

nitrogen atom is only aromatic; 

each HEY-I a, HET- 1b, HET- I , HEY_Id, 1-ifiT- It or I-lET-i r is 5- or 6-membered 

5 heteroiry1 ring containing 1, 2, or 3 lietematoms independently selected from ON and S 

(provided there are no o-o, s-s or 0-8 bonds), wherein any sulfur atom may optionally be 

oxidised to an SO or S03 group, and wherein any carbon atom may optionally be oxidised 

to a carbonyl group; 

each HET-24 or llET20 is a 55-, 5,6- 6.5- or 6,6-fused bicyclic, aromatic or 

10 partially saturated heterocyclic ring system, containing 1,2.3 or 4 heteroatoms 

independently selected from 0, N and S (provided there are no o-o, s-s or 0-S bonds), in 

which the ring directly attached to the linking nitrogen atom is aromatic, and either ring of 

the bicyclic ring system may be carbocyclic; 

13T-3, RET_3c or HEY-V is independently selected from a partially or filly 

15 sathrated 4-, 5-, 6-or 7 membered heterocyclic ring containing 1, 2, or 3 heteroatoms 

independently selected from 0, N and S (provided there are no 0-0, S-S or 0-S bonds), 

wherein any sulfur atom may optionally be oxidised to an SO or 502 group and wherein 

any carbon atom may optionally be oxidised to a caxhonyl.group; except that HET-3b, 

HET-3 or HEY-St is not 3-oxomorplaolin-4-yl. 

20 . 

In a further aspect oldie invention there is provided a compound of the formula 

(13") an a pliatmaceutica%1y-aecepae salt thereof, which is a compound of the formula 

(IB) as shown above, wherein: 

Rn is selected from A111 0, HEY-It and HET-2t; wherein Rib is optionally 

25 substituted by I, or 2 groups independently selected from Rio;

R3’ is selected from halo, Rh, insist., R000-, R8CO0-, RkCO_, CeH{l3a)F 

(wherein a is Ito 13), -0C6Ii13,1F, (wherein a is Ito 13), (1-6C)alkylthio, 

di(1-6C)alkylaminooarbonyl, phenyl, RET-I b, ARlb(I -617)alkoxy, HET- 1b_(1 -6C)alkoxy, 

wherein any R8, or (I 6C)alkyl group in any of the above definitions for R3 may 

30 optionafly be subatituted by V or 2 substitnenis independently selected from (l-6C)alkoxy. 

hydroxy, oarboxy, -CeI1(l3ayFa (wherein a is 1to 13); and/or by 1,2 or 3 halo; 
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K2t is phenyl or 3-pyndyin substituted in the position which is pan to the Lirukae 

with the group �Y-NH- by a group selected from K40 and optionally additionally 

substituted on a carbon atom in one or both meta positions with respect to the linkage with 

the group �V-NH- (where possible) by I or 2 groups independently selected from Rod; 

5 R" is selected from: 

a) phenyl; � 

D) 1E1-3 (v4ierein any available nitrogen atom is substituted by R54 provided it is not 

thereby quaternised); 

d) phenoxy, HBT-?-oxy, RabO_, phenyl( -6C)ahkoxy and Llt!C(l6C)ahkoxy; 

10 e) R, kSbO(l6C)alkyl hydroxy(l-6U)alkyl; and 

� I) phenylamino, phenyl(1 -GC)alkylainino, HET�la-amino, HET- I(l -6C)alkylamino, 

it -6C)alkyamino, N-phenyl-N-(1 -6C)alkylamino and di(l-6C)alk)lamino; 

R54 is selected from (1-6C)alkyl, pbenyl (optionally substituted with I or 2 halo), 

HET1d, R°°CO-, phenylcarbonyl (wherein the phenyl is optionally substituted with I or 2 

15 halo), HETldoarbonyl, (l-5C)allcoxyoarbonyh, R5’NHCO-, (I-6C)alkoxysulfonyl, 

(1-6C)alkylaminosulfonyl, and (1-6C)alkylsulfonyl; whe’in any 

(1-6C)alkyl group in any of tire definitions of R5’ may optionally be substituted by a 

substituent selected from (1-6C)alkoxy, (1-6C)allcylS((D)p’- (wherein p is 0, I or 2), 

amino, (1-6C)alkylamino, hydroxy, carboxy, phenyl (optionally substituted with I or 2 

20 halo) and HET-l; 

R is selected from Red, halo and cyano; 

RIa, Rab, RaG or Rsd is (1-6C)alkyl; 

Astir or ARI1 is phenyl or a 6,5-, or 6,6-bicyclic fused ring system, wherein both 

rings are carbocyclic and wherein at least the ring attached to the linking nitrogen atom is 

25 fully aromatic; 

I-JET-I’, HET-1s, HET- I", ITld or HET-I is 5- or 6-membered heteroaryl ring 

containing 1, 2, or 3 heteroatoms independently selected from 0, K and S (provided there 

are no 0-0, S -S or 0-S bonds), wherein any sulfur atom may optionally be oxidised to an 

SO or SO2 gu-oup, and wherein any carbon atom may optionally be oxidised to a carbony4 

30 group; 

HET-Z’ is a 5,5-, 5,6- 6,5- or 6,6 -fused bicyclio, aromatic or partially saturated 

heterocyclic ring system, containing 1,1,3 or 4 heteroatoms independently selected from 
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ON and S (provided there are no 04), S -S or 0-S bonds), in which the ring directly 

attached to the hnking nitrogen atom is aromatic, and either ring of the bicyclic ring system 

may he carbocyclic; 

HET-30 is a partially or frilly saturated 5- or 6- membered heterocyclic ring 

5 containing 1, 2, or 3 heteroatoms independently selected from ON and S (provided there 

are no o-o, s-s or 0-S bonds), wherein any sulfur atom may optionally be oxidised to an 

SO or SOa group, and wherein any carbon atom may optionally be oxidised to a carbonyl 

group; except that I1RT-3 is not 3-oxomorpholja-4-yl. 

10 In a further aspect of the invontion there is provided a compound of the formula 

40 (Ill ’’’) or a pharmaceutically-acceptable salt thereof, which is a compound of the formula 

(B) as shown above, wherein: 

Rib is selected from ARIA and HET_Za; wherein R is optionally substituted by I or 

2 groups independently selected from R3; 

IS is selected from halo, 15, Rtt-, R&000_, -051413,F0 (wherein a is I to 13), 

and (1 

is phenyl or 3-pyridy; substituted in the position which is para to the linkage 

with the group -Y-NH- by a group selected from R and optionally additionally 

substituted on a carbon atom in one or both of the positions which are mete to the the 

20 lineage with the group -7-NH- (where possible) by I or 2 groups independently selected 

from t6t; 

R is selected from: 

a) phenyl; 

b) HET -3c (wherein any available nitrogen atom is substituted by R5’ provided it is not 

25 thereby quaternised); 

1) phenoxy, IIET-P-oxy. RC)-, phenyl(l-6C)alkoxy and HEThI°41-6C)alkoxy;  
m 

Rib and bydroxy(l-6C)allcyl; and 

0 phenylamino and N-pheeyl-N-(j-6C)alky[amino; 

If’s is selected from (1-6C)alkyl, beazyl, HETId, RscCO_, phenylcarbonyl (wherein 

30 the phenyl is optionally substituted with I or 2 halo), HET _ldoarbonyl, 

it -6C)a1koxycarbonyl and (1-6Galkylsulfonyl; 

R6 is selected from Rad, halo and cystic; 
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R8°, RSb, Rie and Rtd are independently selected from (1-6C)alkyl; 

hRla is selected from pheny, naphthy, indenyl and dmydroindenyl; 

HET I’ or HET-l° is pyridyl, 

HEY-? is 1,3-beozodiaxolyl; 

5 HEY -V is selected from morpholino, morphohinyl, piperazinyl and piperidinyl. 

In a fui-ther aspect of the invention therc is provided a compound of the formula 

(Ill"), era phannaceutically-acceptable salt thereof, which is a compound of the formula 

(ID) as shown above wlwrei’i 

is selected from phenyl, I -naplithyl and 2-napthyl, optionally selected with I, 2 or 3 

’0 Quoro; 

R2b is phenyl or pyridyl; substituted as described by a group R  and a group Roe 

Ra is halo, preferably fluoro or chloro 

R" is morpholino, acylpiperazinyl or phenyl. 

In a father aspect of the invention there is provided a compound of the formula 

15 (IB’""), or a pharmaceutically-acceptable salt thereof, which is   compound of the formula 

(ID) as shown above, wherein 

Rib is selected from phenyl, I-naphthyl and 2-napthyl, optionally substituted with 1.2 or 3 

� fluoro; 

R25 is phenvi or pyridyl; substituted as described by a group WO and a group 00 a 

20 Ru is halo, preferably fluoro or ohloro; 

R’O is morpholino or acylpiperazirryJ. - 

Preferred
 marvempla of the hwendwa axe any one of the ftc3’ang, or ntaiiy 

phannaceutically acceptable salts and/ar pro-drugs thereof: 

N-{4-(4-morpholinyl)phenylj-5-([3-(phenylxnethoxy)pheny!]amino}-1 3,4-oxadiazoie-2-

25 
oaxhoxarnide; 

5-[(4-ohIoro-3-niethylphenyl)amino]-N-[4-(4-morpho1inyphenyl]- I ,3,4-axadiazole--

oath oxami de; 

5-j4-ohoropaenyh)amino)- -4-(4-morphol\nyflpbenyi-1,3,4-oxadiazoe-2-carboxarnide; 

5-[(2,3-dihydro- I H-inden-5-yl)arnirtoj-N-(4_(4-inoipholinyl)phenylj-1 ,3,4-oxadiazo{e-2-

30 carboxamide; 

5-[(3-niethy1pl,enyl)aniino] -N-[4-(4-mozphohinyl)phenyl]- 1,3 ,4-oxadiazole-2-

carboxaniide; 
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N-4-(4-inoTp1IonyI)phenyI] -5-(l -nsphtlialeiiyLarnino)- I ,3,4-oxadiaoIe-2-carl,oxamide; 

5-[(3,4-difluorophenyl)amino]-N-[444-rnoipholinyl)phenyl] - I ,3,4-oxadiazole-2-carboxam 

ide; 

3_{[5-({[4-(4_rnorpholinyl)phenyl]aminolcarbonyt]- 1,34-oxadiazaL-2-yL}arninoJ-berzoic 

5 acid, ethyl ester; 

5-[(3-ethylphcnyl)amino]-N44-(4-morpholinyflpheayl]-I 3 .4-oxadizoIe-2-carboxamide; 

5-[(3-ah1olphny!)amiao1 -N-[4-(4-ino(hoIinyl)phcnyI]- I 3,4-cxadiazole-2-carboxamide; 

N-4-(4-morphoIiriyI)phenyI)-5-(2-naphthaIciiyIamino)- I ,3,4-oxadiazole-2-carboxamide; 

1,3 4-oxadiazo[e-2-ciItboxamide 

10 5-f(3,4-dirnethylphenyl)aminopN-[4-(4-moxpliolinyl)pheriyl]-1 3 ,4-oxadiazole2-

carboxarnide; 

-3-choro-4-methylpheuyI)amino]-N-[4-(4-aiorplioIinyI)pheiiy1]-I 3,4-oxadia1e-2-

carboxamide, 

t ,3,4-oxadiazote-2 

IS carbox.amide, 

5[(4-fluoro-3-methyIphenyamino]-Nf4-(4-mcrphcIiny1)phenyI]-1 ,3,4-cxadigzole-2-

carboxamide. 

5-[(3,5-dimetIiyIphenyI)amino]-N-[4(4-rncrphclinyI)pheriyJ]-1 3,4-oxadiazole-2-

carboxazuide, 

20 5-[(2,5-diflucroplienyl)amino]-N-[4-(4-morpholinyl)pheny!J- I ,3,4-oxadiazole-2-

carboxamicie, 

� 

5-f(2,3-difluorophenyI)amino]-N-[4-(4-rnoihoIinyphenyI]-1 

carboxamide, 

,3,4-oxadiazoIe2-

25 carboxamide; 

-fl4-(1,1 -dii,ietiiylethyl)phenyl]amiriol-N-[4-(4-morpholinyl)phenyl]-1 ,3,4-oxadiazole-2-

carboxamide; 

5-[(4-methylphenyt)amino] -N-[4-(4-rnorphoIinyphenyI]- 1,3 ,4-oxadiazole-2-

cavboxamidt 

30 N-14.(4-morpholinyOphenyl]_5_(phenylamino)-I 34-oxadiazole-2-carboxamide; 

N-[4(4-morpholinyI)pheny]-5-f[3-(trifIuoromethyI)phenvIjamino]- I 3 ,4-oxadiazole-2-

carboxamide; 
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.3 4-oxadi-cai4amtde; 

5-[(2-chjoro1,henyl)amina] -t’T-[4-(4-morpholinyl)phenyl]- I ,3.4-oxadiazoIc-2-carboamide; 

S-[(2-chloi-4-methyIplienyI)ainino]-N_4-(4_morplioIinyi)phenyl]_1 ,3,4-oxadiazole-2-

cazboxarade; 

5 5-[(2,3-dimetl1ylpheflyI)a,nino]N-[4-(4_morpholinyI)phe,iyI] - I ,34-oxadiazole-2-

earboxarnide; 

3,4-oxazole-2-caxarniUe; 

5-[(2-inthyIphenyI)amino]_N[4-(4-morpholiayJ)phenyl}_ I ,3.4-oxadiazole-2-

carboxamjde; 

10 5-[E-fiuotopheriyarnino_N4-(4-rnorphajjyI)phenyq t ,3,4-oxatha;ot-2-carboxamide; 

� 
5-([2-(1 -rneLhlethyphenyl]aminoJ-N-[4-(4morphoIjnyphenyI) I 

c atboxamide; 

5-1(4-’" ethoxyph cay!) aminol-N_ [4(4-morpho I inyl)pheayt)- [,3 A -oxadaw [e-2-rhoxami 

de; 

15 5-(1 ,rbenzodioxol-5-ylamino)-N_4-(4-morphoIiiiyI)phenyI]_1,3,4-oxadjazoje_2_ 

carboxamide 

5-[(2-iodophcnyl)amiao]-N_[4_(4_inorpholiayl)phenyt] I ,3,4-oxadiazole-2-earboxamjde; 

N-[3-thloro-4-(4-morpho1i,iyI)pheriytJ-5-[(3-mojhyIpheny!)amjno. I ,3,4-cxadiazote-2-

carboxjnidc 

20 N-(3-flaoro-4-(4-morphoIinyI)phenyl]5(1 -r,aphthale,iylamino)- I ,3,4-oxadiazole-2-

oarboxaniide; 

� 
N-[3-chIoro-4-(4-morphoUnypJ,epyl] -5-(1 -aaphthalenytamjixo)-1 

oarboxao, ide; 

5-[(3,4-difluorophenyj)?iinoj N-[3 I ,3.4-oxadiazole-2-

25 carboxarnido; 

N-[3-methyl-4-(4-inoipbolinypheriyI] -5-[(3-methylphenyl)amino}- I ,34-oxadiazole-2-

carboxamide; 

N-(3-fltoro-4_(4_morphoIinyI)phcnyI]5_[(3_metijyIphcny1)jjno]_1 ,3 4-oxadiazole-2-

carboxamjde. 

30 N-[3 -cliloro-4-(4-morpho1inyI)pheayI]-5[(7flugrcphenyamino) I ,3,4-oadiazoIe-2-

carboxatnide 
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!4-[3-fiuoro.4_(4_rnorpho1inyl)phnyI]-5-[(2-fiuorophenyI)aminoF 1,3 ,4-oxadiuzole-2-

carboxamide; 

5[(2-fluorophcnyl)amino]-N-[3-riiethyl-4-(4-morpholinyl)pheaylj- 1,3 ,4-oxadiazcle-2-

cnhoxani ide; 

5 N-[3cyano-4-(4_xnorpholinyophenyt]-5-(l -naphthalenylamino)- 1,3 ,4-oxadiazole-2-

cathoxamide; 

5-f(2,5-diflucrophenyl)arniuc]-N46-(4-inorpholinyl)-3-pyridinyl] I ,3,4-oxadiazcle-2-

carboxamide; 

N-[6-(4-morphoflnyl)-3-pyddinyl]-541 -naphthalenylamiiio)-1 ,3,4oxadiazoIe-2-carboxaini 

10 de; 

� 

5-R2MuoropheI1yl)aminoI-N_[6-(4morpl1o1inyI)-3-pyridinyI]_1 3 

5-[(3-fluorophenyl)amino] -N-[644-lnorpholinyl)-3-pyTidinylj-1 ,34-oxadiazole-2-

carboxaxn de; 

IS 5[(3-methylphenyl)amino]-N4644-morpholinyl)-3-pyridinyl] - I ,3,4-oxadiazoJe-2-

c arboxam’ ae; 

5- 
[ 

[4-( 1 - imetlxytethyl)phenyl] amino] -N- [6-(4-inolph6linyl)_3 -p31 riditxyl] -1,3,4- oxadiazo 

to-2-carboxarnj do 

54(3-chlornphenyl)amino]-N-[6-(4-moq,holinyl)-3-pyridiny!]- 1,3 ,4-oxadiazole-2-

20 carboxarnide; 

14-[6-(4-inorpbolinyl)-3-pyridinyl]-5-(2-riaphthalerrylamino)- I 3,4-oxadiazolo-2-cnrboxami 

� 

N-[5-chloro-6-(4-morpholinyl)-3-pyridiuyl]-5-[(3.4-difluorophonyl)aninc]- I ,3,4-oxadiazo 

le-2 -càrboxarn ide; 

� 25 5-4-chIorophonyI)amino1-N-[6-(4-tuoijIioliriyI)-3-pyridinyI]- I ,3,4-oxadiazo1e-2 

carboxamide; a 

S-[5-chIoro-6-(4-rnorphoIiny1)-3-pyridinyI]-5-(2.fluorophenyI)amino-I 3,4-oxadiazolc-2 

-carboxarnide; 

5-[(3,4-difluciophenyl)aminc]-N46-(4-morpliojinyl)-3 -pyridinyl- I 3,4-oxadiazo!e-2-

30 crboxainide; 

,3,4-oxada7.ot-2-

carboxamide; 
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S-R2,3-dfiuorophenyDaminoi-N-(6(4-rnorphoIinyI)-3 pyridinyI]- 1,3 ,4-oxadi4le-2-

carboxamide; / 

N-(5-ehioro-6-(4-morpholinyl)-3-pyiidinyip5-[(3-metbylphenyl)arnino]- I ,34-oxadiaole-

2-carboxamide; 

S 54(4-methyIphenyl)ainino]-N-[6-(4-morpholinyfl-3-pyridinyI] 1,3 ,4-oxadiazolc-2-

carboxarnide: 

oxadiazoie-2-

carboxamide; 

N-[6-(4-mojipholinyl)-3-pyridinyjj-5-(,lienylamino)- I ,3,4oxadiazoIe-2-carboxarnide; 

10 5-(1 ,3-benzodioxol-5-ylainirio)-N-[6-(4-rnorplioJinyl)_3_pyricji3iyl]- 1,3 ,4-oxacliazole-2-

� carboxarnidc; 

S-3methcxypheny)amino]-t4-6-(4-niorphoIiayI)-3-pyridinyl]- I .3,4-oxadiazcic-2-

-cathoxarnide; 

5-[(2,4-dif]uoroJhenyl)amino]-N-{6-(4-morphoIiuy1)-3pyridinyfl- I 3,4-oxadiazole-2-

IS carboxamide; 

N-[4-(4-acetyl- I -piperazinyl)pbenyl]-5-f (3-methylpbenyl)arnino] -1 ,3,4-oxadiazole-2-

-c arboxain ide; 

� N-(4 -(4-acetyl--1 -piperazinyl)phenyIJ5-(1-napbthalenyIainino)- I ,34-oxadiazcIe-2 

carboxamide; a 

20 N-[4-(4-methyI I -piperaziiiyl)phenyl]-5-( I -naphthalenylaminc)-I ,3,4-oxadiazole-2-

c arboxamide; 

N-[4-(4-acetyl- I -piperaziuyl)phenylj-5-[(2-fluorophenyl)amiaoj-1 ,3,4-oxadiezole-2-

caTbexamide; 

N-[4-(4-acetyI-%-piperazinyI)-3-methyphenyfl-5-[(34-dfluoropheny)amirioJ-) 

25 oxadiazoIe-2carI,oxamid; 

5-[(2.flucrophenyl)aminoj-N-[4-[4-(I -inethylethyl)- I -piperazinyljplwnylj- I ,,4-oxadiazoI 

c-2-carbcxamide; 

5-[(3.metIyIphI1y1)amino]-N-(4-(4rnethyj- I -piperazjriyl)phenyl1 I ,3,4-oxadiazole-2-carb 

oxamide; 

30 N-[4-(4-acetyl -I -piperaæryI)-3-metIiyIphenyJJ-5-f(3-methyJphenyI)amino- 1,3 .4-oxadiazo 

le-2-carboxamide; 
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-57-(1 
4t2-fluoro-4-[[15-(l -naphthaleny1,iao)- I 3,4-oxadiaioI-2-yflcarhcnyljno]yI]- I-- 

piperazinecarboxylic acid, I I -dimethylethyl ester; 

5-2-fluciophenyI)aminoj-M-[4-[4(phenyImethyI)- I -piperazinyl]phenyl] - I .34-oxadiazole 

-2-carboxamid e; 

5 N-[4-(4-acctyl- I -piperazinyfl-3-metbylphenylj-5-[(2-fluorophenyl)aminoj- I ,3,4-oxadiazol 

e 2-c arhox amide; 

4-(2-fluoro-4- [([5-g2-fluorophenyI)amino-1 ,3,4-oxadiazot-2-yflcaibonyIianiinojphenyI-

I -piperaziriecarboxylie acid, I, I -dimethylethyj ester; 

5-{(2-f]uoropheiiyJ)aflino]-N-{4-(4-nethy1- I -jMperazinyl)plicnylj- 1,3,4 oxediezole 2-

10 

.3,4-oxadiazot-2-

0 caxboxamide; 

4_[4-E[t5_1(2.fluorophenyoaminoj- I , ,4-oxadiazoI-2-yl]carbonyIjarninophenyIJ- I -piperazi 

necarboxylic acid, 1,1-dimethylethyl ester; 

5-[(2-fuorophenyl)ainino]-N-(4-[4-(4-pyridiny1)- I -piperazinyl]phenyl]- 1,3,4-oxadiazole-1 

-oarboxamide; 

15 S-(I -riaphtllaleny]arnIno)-N-f4-( I -piperidinyflphenylj-1 .3,4-oxadiazoje-2-carboxamide; 

5-[(3-methylphenyl)amino]-N-[4-( I -piperidinyl)phenyl]- I ,3,4-oxadiazole-2-carboxamide; 

5-2-fhiorophenyT)amino]-N44-(I -piperidinyOphenyi]-I ,3,4-oxadiazole-2-carboxamide; 

N-[6-(4-mtthyl- I -piperazinyl)-3-pyridinyl]-5-( I -ilaplithalenylaminc)- I ,34-oxadizoIe-2-

carboxamde; 

20 5-R3-niethyIpIienyrninoj-N-[6-(4-niethyI-1 -piperaziay-3-pyridinyIJ-1,3,4-oxadiazole-2 

-carboxamicle; 

� 
N-6-(4-benzoyl-1-piperazinyI)-3-pyridinyI)-5-[(2-ft4orophenyI)arnino]- I 

-carboxamide 

N-[6-f4-(3-fluorobenzoy1)-1-piperazinyfl-3-pyr5dinyIJ-5-2-fluoropIienyI)amjaoJ. 1,3,4-

25 oxadiazole-2-carbcxatnide; 

5-[(2-fluorophcnyl)amino]-N-(6-[4-(methyls4lfonyl)- I piperaziayIJ-3-pyridiayI]-1 ,3,4-

oxadiazoIe-2-carboxamide; 

N46-[4-(4.fluorobenzoyl)-I -piperazinyl]-3-pyridinyl]-5-[(2-fluorcphenyl)arnitiojJ 3,4-

oxadiazol e-2-carboxan, ide; 

30 5-[(2-fluoropheiiyl)amirzo]-N-{6-(4-methyl- I -piperazinyl)-3-pyridinyl]- I ,34-oxadiazole-2-

carboxainide; 
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5S 

4-[3.(fl5-t(2-fluorophenyDarnino]- I ,3,4-oxadiazol-2-yI]carbony[jarniao]-2-pyridinylj- 1-

piperazinecarboxylic acid, 1,1-dimetliylethyl ester; 

- I ,3,4-oxadiazole-2-

box a in a 

5 5-ft2-fuorophcnyflarnino]-N-(6-[4-(4-pyridinylcarboxiyfl-1 -piperazinyl]-3-pyridiriyl)- 1,3,4 

-oxadi azol a -2-carboxamide; 

5-[(2-fluorophcriyl)arninoj-N-(-phenoxy-3-pyridiny)- ,3,4-oxadiazole-2-carboxarnide; 

5-[(2-fluorophenyl)aminoJ-N-(6-(phenylamino)-3-pyndinyI I ,34-oxadiazolc-2-

o a! box am a 

10 N-(6-butoxy-3-pyridinyI)-S-2-fluorop1ienyl)aoUrio]- I ,3,4-oxadiazole-2-oarhoxamide; 

� 

5[(2-fluorophonyI)amino)-N-[6-(3-pyridinyIoxy)-3-pyridiny]- I 

carboxamide; 

5-[(2-fluorol,hcnyoarn mo] -N-[6- (4 -hydroxybutyl)-3 -pyil dinyl 
] 

-13 ,4-oxad iazole-2-

o at b ox a in id a 

15 5-2-fluorophariyI)amino]-N-[4-(phenylmethoxy)phenyl]- I ,3,4-oxadiazole-2-

carboxamide; 

N-(4-butylphenyl)-5-[(2-fluoitphenyl)arnino]-1 ,3 ,4-oxadiazole-2-carboxamide; 

5-((2-fluorophenyI)ainino]-N-[4-(2-pyridinylrnthoxy)phenyl]-1 ,3 ,4-oxadiazole-2-

carboxarni; 

20 5-[(2-fluorophdnyl)arnirio)-N-[4-(inetbylphonylarnino)phenyl]- I ,34-oxadiazole-2-

carboxamide; 

N-[l ,i’-biphenvl]-4-yl-54(2-ftuorophenyl)amino]-1 ,34-oxadiazole-2-carboxa5iide; and/or 

nietIiy {trans-4-(4-({ [5-(pyridiri-2-ylamino)- 1,3 ,4-oxadiazol-2-

yl]cerbonyl}arnino)pheayqcyclohexyt} acetate; 

25 metIiy (trans-4- (4-r({5-[(3-ethox)phenyj)amillo] - I ,3,4-cxadiazol-2-

yl)carbonyainino]phenyI) cyc!ohexyacetate; 

methyl [trans-4-(4- 
{ 

[(5-{ [3-(berizyloxy)phcnyl)amino)_1 ,3,4-oxadiazol-2-

yDcarbonyl] amino) pheny I)cyclohexyl] acetate; 

methyl (tmng-4- {4-((5-C(4-chIoropheny)anjno- I 3,4-oxaxliazol-2-

30 yI)oarbonyl)amino]phenyl 
) 

cyctohexyl)acetate; 

methyl (trans-4-{4-[({5-R2,45_trifluorophenyI)amino] I ,,4-oxadiazol-2-

yi}oarbonyl)arnino)phenyl) cyclobexyl)acctate; 
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mth flis-4- c4 (&S-K2-fluoohea)zmrtV-1 ,3,4-oxathazol-2-

yI}carbonyl)arninolphcnyl } cyclohexanecarboxylate; 

methyl (tra-4- {44({ S-.(2- orophiyI)ami,o3 4 ,3,4-oxadiaw-2-

yl } carbonyl)arn ino}plienyl ) 0)/C lohexyi )ac etate; 

S ,3,4-oxaiwzo-2-

yflcarbonyfl amino)phenyl] oyclohexyl}acctio acid; 

(troi s-4- 44Kk S43 -ethoxyplenyl)arnno1 - k 3 ,4-oxacMazo-2-

yl } carbonyl)arnino}pheiayl}oyclohexyl)aoelio acid; 

jrwis-4-(4-j(S- (34btnzyloxy)pheny)nino}-% ,3,4-oxathazol-2-

10 ycarbanyI]amiiio}phenyI)cyolohexyljacetic acid; 

,34-exadazol-2-

� yl }carbonyl)amino]pheny(}uyctoliexyl)acatie 

odm (tr s-4-4-((S-li2,S-%n\oiophen4)amino3-1 ,3,4-oxathazol-2-

y }carbonyi)atiaino]pheny!) cycIohexyflacette; 

IS ral5-4-c4-t( S-jç2-fluoxophcny\)aminoj1 ,3,4-oxadiazot-2-yi}carboriyflamino]phenyl) 

cyclohexaraecarboxylic acid; 

(tra,isA-ç44( ,3,4-oxadazo%-2-

y(}oarbonyl)amillolphenyl} cyclohexyflacetic Acid; 

-1 oxadazolo-

20 2-carboxamide; 

oxad azole-2-c arboxmide; 

� 
5- (2-k ej1)amho3 -N-(3-phenoypi opyV)- 1,3 ,4-oxathazo-2-caxboxami4e; 

5-[(3-nietIiyJpIienyarnitio]-N-(3-phencxypropy-1 34-oxadazole-2-carboxanflde; 

25 5- ,3,4-oXt6iazoe-2-carbOXamide; 

N-(4-cycIohexyIpIwnyI)-S-[-fIuorophenyl)arnino]- I ,3,4-oxadiazolo-2-carboxamide; 

N-(4-cyclohexy (pheny) -S -(3 ,4-diftuoxopenæ)amino) -13 ,4-oxaâi azole-2-caftoxanhide; 

5- { 3-(benzyIoxy)pheny1J ainino}-N-(4-cyclohcxylphcny[)-I ,3,4-oxadiazote-2-

cmboxamc; 

30 N-[4-(4-acctylpipe,azin- I -yl)phenyl]-5-[(3-isopropoxyphenyl)amino]-1 3,4-oxadiazole-2-

cabexamidc; 
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N-E4-(4-acetylpiperazin- I-yl)phenyc] -5- { [4-(methyltliio)phenyl}arnin- ,3 4-0 adiazole-

2-carboxarnde; 

N-f4-(4-acetylpiperazin- I -yI)phenyl]-5- ( [4-(beazyloxy)phenyf]arnino) -i ,3,4-oxadiazole-

2-carboxarnde; 

5 5-1(5-bron,o-2,4-difluorophenyDamino] -N-(4-morpholin-4-ylphenyl)- I ,3,4-oxadiazole-2-

carbo xmide; 

5-{ ç2,4-difluoro-s-(trffluoromethyl)phenylanihio} -N-(6-morphoUn-4-ylpyridin-3-yI)-

I ,34-oxadiazole-2-carboxamide; 

1,3 4-oxadazoIc-

I0 2-carbxamide; 

,3 ,4-ox1Mlazo\e-2-

carboxamide: 

5- 12-Iiuoro-5-(AnfluoromethyI)plieny1Jamixio}’-(4-rnorphoIiri-4-yJphenyJ)- 1,3,4-

oxadiazole-2 -carboxarnide; 

15 5-{ [4-uoro-3-(trifluoroinethyI)phenyIJamino } -N-(4-morpho(in-4-ylphenyl)- 1,3,4-

oxadiazol e-2-c @rboxarnide; 

5-3-iopropoxyphenyamino]-N-(6-morpIioIin-4-y1yridiii-3-yI)-1 34-oxadiazole-2-

carboxamide; 

N-(6morpho1in-4-yIpvridin_3-yf)-5_Lc-pIienQxyphenyQaInino- I ,3,4-oxadiazole-2-

20 earboxarnide; 

N-(6-rnorpholiri-4-ylp)iidin-3yl)-5-f [3-(Iriflooromethoxy)phenyi]aniino}- I 

adiazo-2-arboxanic1t; 

� 
N-(6-lnophoIir-4-yIpTidin-3yl)-5-{ [3-(pyridin-2-y)inethoxv)pheriyl}amino}-1 

oxadiazcæe-2-oMboxarnide; 

25 5-1(3-ethoxwhenyl)amino]_N(6_morpholin_4_ylpyrjdin_3_y9-1 ,34-oxadiazole-2-

carboxarnide; 

N-[4-(4-acetylpiperazixa- 1-yI)phenyl] -5-[(3-ethoxyphcnyl)amino]- I ,3,4-oxadiazole-2-

carboxamide 

S-(biphonyI-3-yamino)-N-(6-rnorpho!iri-4-yIpyridiri_3-yfl- I,3,4-oxSiazo[e-2 

30 carboxamide 

5- ((3-(benztc,y)phenyLarnino} -N-(6-rno,phohn-4-)pyæthn-3-y)-1 ,3,4-oxadiazoie-2-

carboxamide; 
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ethyl ?-j(5- fl(6-mor1,ho1in-4ypyridin-3-yflamino]crboI1)4) - ,3,4-oxadiazol-2-

yl)arnino]benzoate; 

tert-butyl -I(- (t(6morphoIin-4_yIpyfidirr_3yI)arnino]carbonyI) - I 3,4-oxadiazoi’2-

yam mc] benzoate; 

5 5-[(3-iodopheriyl)anino]-N-(6-morpholin-4-ylpyridiri-3-yI)-1 3 ,4-oxadiazole-2-

caxboxanii de; 

N-(6-methoxypyridin3-yI)-5-( I -naphthylarnirio)- 134 oxadiazote2iarhoxamicfe 

N-(3-fluoro4-n1oIvhoIin-4-yIpheny1).5-[(4-f1uoropheI1yDan,iI1o]- I ,3,4-cxadiazole-2-

carboxani do; 

10 5-[(2,5-difluorophcnyl)arnino]-N-(3-fluuro4-murphoiin-4-ylpkienyl)-1 3,4-oxadiazo!e-2-

carboxamide; 

� 
5-auilino-N-(3-fluoro-4-morplioliii-4-ylphenyl)- I 

N-(3 -fIuore-4-rnorphoIin-4-yIphenyI)-5-3-fluorophenyI)amino]- I ,3,4.oxadiazcle-2-

carboxam ide 

15 N-(3-fhioro-4-morpholin-4-ylphenyl).5-[(4-mcthylphe.nyl)aniiao]- I ,3,4-oxadiazole-2-

carboxainide; 

1,3 4-oxadiazole-2-

carboxatni d e 

5-[(3-broinophcnyl)amino]-?-(3-fluoco-4-morphoIin-4-y1p1ienyJ)-1 ,3,4oxadiazoM-2-

20 carboxamide; 

5-{(4-chorophenyflaxninoJ-N-(3-thioro-4-morphoIin-4-yIphenyI)- I ,3,4-oxadiazoie-2-

carboxarnide: 

� 
N-(3-fluoro-4-morpho1in-4-yJpIieny5-(2-naphthy!arnino)- I 

oarboxamde; 

25 5-[(3,4-difluorophenyl)arnino]-N-(3-fluoro-4-,norphol!n-4-ylpbenyl)- I ,3,4-oxadiazole-2-

cathoxamide; 

5-[(2, 3-difluorophenyl)Æinjno] -N -(3 -fluoro -4-inorpholin-4-ylphetiyl)- 1,3,4- oxadiazoe-2-

carboxamide: 

ethyl 3-[(5- (3-fluoro-4-moihc!in-4-y!phenyl)amino]carbony} - I 3,4-cxadiazot2-

30 yl)amino]benzcate; 

N-(5-chkro-6-morpholin-4-ylpyridin-3-yI)_5_[(4_fluoropheijyflamino)- I ,3,4-oxdiazole-2-

C arboxitnide; 
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I ,3,4-oxadiazole-

2-carboxarrne, 

N-(5-chIoro-6morpIiolin-4-yIpyridiri-3-yI)-5-[(3-chlorcpheny0amino]- I 34-oxadiazole-2-

carboxamide; 

5 N-(5-chlora-6-morpholiri-4-ylpyiidin-3-yI)-5-[(2-wethoxyphcnyj)amino] - I .34oxadiazo1e-

2-carboxanilde; 

-(5-ohIoio-6-niorpho1in4-y1pyridizi-3-yfl-5-((4-methoxyphenyI)aninoj- I ,3,4-oxadiazole-

2-oaxboxarnide; 

N-(5-oh!oro-6-morphoIin-4-yIpyridiri-3-yl)-5-[(2,5-difluorophenyI)apirioj- 13.4-

’0 oxadjazole-2-carboxamide; 

5-anilin3-N-(5 .chIoro6-morphoIjn4yIpyjdjji3-yI)4 ,34-oxadiazole-2-carboxamide; 

� 
S-1(3-bromophenyI)arnino]-N-(5-chIoro-6morphoIin-4_yIpyfidin-3_yI)- I 3 

carbox am ide; 

N(5-oh1oro-6-n1owho!in-4-yIpyri(J-3-yfl-5_R3_fluQLop1cty()am1oI- I 3,4-o,adiazole-i-

15 carboxamide; 

N-(5-ohloro-6-niorphoIin-4-yIpyiJdixi-3-yQ-5-4-methyIphenyI)amjto]-I ,3 ,4-oxadiazole-

2-carijoxamide; 

N-(5-chloro-6-inorpholin-4-ylpyridiri-3-yI)_5_[(2,6-difluorophenyl)aminoj_I 3,4-

oxadiazole-2-oarboxamide; 

20 N-(5-oIiIcro-6-niorpholin-4-yIpyridin-3-yI)-54(2-ch1orophenyflamjno-I ,3,4-oxadiazole-2-

o arboxamide; 

�N-(5-ohIoro-6-inorphoIin-4-yIpyridiri-3-y1)-5-(4-chloropheny1)amioo] - I 3,4-oxagiazole-2-

� 

3,4-oxadiazole-2-

25 carboxamide; 

N-(5-ohIoro-6-rnorpholin-4-ylpyridjn-3-yI)-5-[(3 -methox)phenyaminoJ- I 34-oxadiazole-

2-oath oxarn ide 

S-f(44ert-butyIphcnyflamio)-N-(5_ohoro-6_rnorphoIin-4_ylpyridjii3_yj)_ 1,3,4-

oxadiazoIe-2-oaxboxamde; 

30 N-(5-hIoro-6-xnorphoiin-4_yIpyrjdjg-3_yJ)54(2,34jfluorophenyj)ainito].1 3,4 -

ox adlizo1e-2 -carbox amido; 
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ethyl 3_[(5-{ E(5-chIQro6-morphflhin-4-yIpyrjdjii-3-yDamjnoJcarborryI -1,3,4 oxadiazol-2-3,4-oxadiazol-2-

yI)amino]benzoate; yl)amino]benzoatc, 

N-(5-chloro-6-morpholirr-4-ylpyridin-3-yI)-5-(l-naphthylamino)- I 34-oxadiazolo-2-
carboxamido; 

5 N-(4134-

oxadia wle-2-carboxam ide; 

5-t(3,4-difluorophenyl)amino]-N- (4-[cis-2,6-dirnethylmorphclin-4-yI]pheoyl 
} - 

13,4-

oxadiazol e-2-carboxam ide; 

N-[4-(4-acotyl-I .4-diazepan- I -yphenyfl-5-[(2-fluomphenyJ)mino]- I 3,4-oxadiazole-2-

10 crboxainide; 

N-(4-(4-acetyl- I y4-diazepan- I -yI)phenyl]-5-[(3-methylphenyl)amino]- I ,3,4-oxadazoIe-2-

* 

N-[4-(4-acetyl-1,4-diazepan- I -yI)phe,iyIJ-5-[(3,4-difluorophenyl)arnino]-I .3,4-oxadiazole-

2-carboxamide; 

IS N-[4-(4-acctyl-1 ,4-diazepan_1-yI)phcnyl] -5-{ [3-(benzyloxy)phartyl]amino}-I 34-

ox adiazo lc-2-carboxainide 

N-[4-(4-aoetyl- I ,3,4-oxathazote--

carboxaini de; 

-4-(4-acey-) ,4-diazepanj -yI)phenylj-5 (2,4,5-trifluoropbenyl)amino)-1 ,3,4-

20 oxadiazolc-2-carboxamide; 

N-[4-(4-aaetyl- 1,4-diazepan-1-yI)pIicriylJ--[(2,,5-dffluoroplienyamino_I .3 ,4-oxadiazole-

2-carboxamide; 

� 

N-2-(4-acetyIpiperazin- I -yI)pyrimidirr-5-yI}-5- 
{ 

[3-(berizyIoxy)phenylainino 
} - 

I 

cucadiazole-2-carboxamide; 

25 N-(2-mothyl- I ,3-benzothiazoI-5-yI)-5(I -naplithyIamino) I ,3,4-oxadiazole-2-oarboxamide; 

N-{6-(4-acatylpiperazin- I -yI)pyridin--yI]-5[(44Iuorophenyarnino} I ,3,4-oxadiazole-2-

carboxamide; 

N-[6_(4-cetyLpiperazjn_1_yflpyrjdjn3-yI]5_[(3_chIoropheny1)amino] I 3,4-oxadiuoie-2-

oarboxarnide 

30 N-(6-(4-acetyipiperazin-1yI)pyridn-3-yI}-s_[(2,5-dir1uoropIenyI)amino]_ 1,3,4-

o%adazoe-2-catboxarnde; 

N-[6-(4-acetylpperazin I -yI)pyridin-3-yl]-5-anhlino- I ,3,4-o,cadiazole-2-carboxamjde; 
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,3,4-oxadizoc-2-

carboxamido; 

N-[6-(4.trectyIpipr4zin- I -yl)pyridin-3-yI1-5-3-fluorophcnyI)arnino- J.3,4-oxadiazole-2-

oarboxainid e; 

S N-[6-(4-cetylpiprazin- I-yI)pyridin-3-yI] -5-[(4-mcthylphenyl)ainino]- I 34-oxadiazolo-2-

carboxrnnide; 

N-[6-(4-acetylpiperazirr- I -yI)pyridin-3-yI]-5-[(2-Qhiorophcnyl)arnino]- I ,34-oxadiazole-2-

carboxainIde; a 
N-{6-(4-aeetylpiparazin- -yl)pyrdin-3ylJ-5_[(4-chIoropIieny1)amjnoJ-1 ,3,4-oxad,azolc-2-

10 cavboxaini&; 

N-[6-(4-acctylpiperazin- -yDpyridin-3 -yIj-5-(2-napblhylamino)- I ,3,4-oxadiazole-2-

* 
carboxamida; 

N-[6-(4-aoetyipiprazin- 1-yI)pyridin-3-yl] -5-yridin-2-yIamino)- 3,4-oxadiazole-2-

carboxarni do; 

15 etl,yI 4- { (5-({ [6-(4-acetylpperazin- I -yI)pyridin-3-yI]arnino) carbonyl)- I ,3,4-oxadiazo-2-

yl]arnino}benzoate; 

4-j6-(4-aceEy1piperazmn- 1 -yI)pyridin-3-yI]-5-( ,3-bei,zodioxol-5-ylamino)- I 

oxadiazt, Ic -2- carboxamide; 

N-(6-<4-acety(piptazhi-I -yOpyridin-3-yI-5-(2,4-difiuoropheny)aminoj-1 
20 oxadiazole-2-carboxarnide; 

ethyl 3- { [5-({ [6-(4-acetylpiporazin- yI)pyridrl-3-yI1arninocarbdnyI)- I34-oxadiazol-2-

yl] amino } benzoate; 

� 
PT-[6-(4-acotylpiperazin-1 -yflpyridin-3-yI3-5-[(4-tert-b4tylphenyflaminoj-1 

2carboxamidc; 

25 N-[6-(4-acctylpiperaziri- I-yl)pyridin-3-yI]-5-(,4-difluorophenyj)amjno]j .3,4-

oxadiazok-2-oarbo xarnide; 

N-[6-(4-acetylpiporazin_1_yI)pyridin3-yI]5[(2,3difluorophenyl)amino] I 

oxadiuzo[e-2-carboxwaide 

7-[6-(4cetyIpperazii,-- -yJ)pyridn-3-y]}-54(3-mcthyJphenyamiTIo}- I ,3,4-oxadiazole-2-

30 carboxamide; 

N-[6-(4-aeetylpiperazin- I -yI)pyriWn-3-yl]-5_{ [3-(berizyloxy)phanyl]amino}- 34-

oxad i azole-2-carboxamide 
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N-16-(4-acetylpiperazin-1 -yl)pyridin-3-yI]-5-(3 ,5-difluoropheuyl)arninoj- 1,3,4-

oxadiazole-2-carboxamide; 

N-[6-(4-acety!piperazin-1 -yi)pyridin-3-y]}-5-( I -naphthyImino)- 1 ,3,4-oxadiazole-2-

carboxam ide; 

N-[6-(4-acetylpiperazin- 1_yI)pyridin3-yI]-5-[(2,4,5-trifluorophenyI)amino]- I,3,4-

oxadiazole-2-carbox a,nide; 

N- [4_(,I-actyt$verazfrt- I yI)phety- 5- R4-ftuorohclty)amo1- ,3 4-oxadazolt-2 

carboxamide; 

N-14-(4-acety]piperazin- I -yl)phenyl)-5-[ (3-chlorophenyl)arnino]-1 3,4-oxadiazo1e-2-

10 carboxamide; 

N-4-(4-acetyIpperazin- I -yI)phenyl] -5-[(2,5-difiuorophepy})amino]- I 34-oxadiazcIe-2 

atooxamide; 

N-[4-(4-acetylpiperazin- I -yI)phenyl]-5-anhlino- I 3,4-oxadiazole-2-carboxamide; 

N-(4-(4-acetylpiperazin_ I -yl)phenyfl-5-[(3-brorriophcnyflaminol-1 ,34-oxadiazole-2-

15 carboxamide; 

N-[4-(4-acetylpiperazin- I -yphenyI]-5-[(3-fluorophenyI)amino]-I ,34-oxadiazole-2-

carboxamide; 

N_L4-(4-acetylpiperazin- 1-v1)phenyIj-5-[(4-inethylpheiyI)amino]-1 34-oxadizoIe-2-

carboxasnida; 

20 N-[4-(4-acetylpiperazin- I -y1)phenyl-5-[(2-chIoropbenyflamino- I ,3.4-oxadiazole-2-

carboxarnide; 

N-[4-(4-acetylpiparazin- I _yI)phenyl]_s-[(4_ehlorcphenyDamifloj_I ,3,4-oxadiazolc-2-

� 

I’-[4-(4-aoetylpiperazira-1-yI)phenylJ-5-(2-aaphfhyamind)-I ,2,4-cxadiazole-2-

25 carboxamida; 

N-[4-(4-acetylpiperazin- 1-yl)phenyfl-5-(L3-benzndox&-5-yIaraino)- t 
a 

4-oxadiazoln-2-

oarboxamide; - 

N-[4-(4-acetylpiperazin- I -yI)phcayl]-S-[(2,4-difluorophenyl)amino]-1 ,3 ,4-oxadiazole-2-

carboxaniide; 

30 ethyl 3- { (5-({ [4-(4-acetylpiperazin- 1-yI)phenyljamina} carbonyl)- I ,3,4-oxadiazol-2-

y] aminobeiuoalo; 
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N_[4(4_acety1pipernn4yl)phenyU-5-[(4-tert-bu1yipheflYl)&miflO]- 1,3 .4-oxadiazQle-2- 

carboxamide; 

N-[4-(4-acetylpiperazin- l_yI)phenyl]-5-[(3,4-difluorophenyflamilloj- 1,3 ,4-oxadiazole-2-

carboxamide; 

5 N-[4-(4-acetylpiperazin- I -yI)phenyl]--[(23-difluoropIienyl)arnino]- I ,3,4-oxdiazoIc-2-

carboxami de; 

N-(4-(4-acetylpiperazin- I-yI)phenyl]-5-{ [3-,cinyIoxy)pheiiyjamino} - I 3,4-oxadiazole- - 

2- carbox amide; 

N_L4-(4-ucetyIpiperazin-I -yI)phenyll-5-[( ,5_difluorophcnyl)aminol-1 ,3,4-oxdiazoIa-2-

10 carboxarnide; 

N-[4-(4-acetylpiperazin- I -yI)phenylj -[(2,4,5-trifluotophcnyl)amino] - I ,3,4-oxadiazole-2-

carbo%arnide; 

N-[4-(4-acetylpiperazin- I_yflpheriyI]-5-[(3-methoxyphenyI)amno- I 3,4-oxadiazole-2-

carbox mi cle; 

I _t4_(4-acetyIpiperazin- -y1)pbeny1-5-(4-methoxypienyI)amino]-1 3.4-oxadiazole-2-

carboxamide; 

5-aniIino-N-{6-[4-(metbyIsuIfonyI)piperazin-1-yIpyddin3-yI) - 1,3,4 oxaftzole-2-

carbo.xamide; 

,3,4-oxadtazoie-2-

carbcncamide; 

5-[(4_chlorophenyQamioo}-N-{6-[4-(rnethylsulfonyflpiperazin- I -yIpyddin-3-yl } -1,3,4-

20 oxath.izole-2-carboxarnde; 

5_[(2,3-difluorophcriyl)arnincJ-N-{6-14-(methyIsuIfoi1yI)pipera2in l-yJ]pyridin-3-yI}-

3,4-oxadiazole-2-oarboxarnide; 

5-{3.(benzy(oxy)phenyl]arnino} -N- {6-[4-(methylsulfonyl)piperazin-1-yl]pyridin-3-yI}-

I ,3,4-oxadiazole-2-carboxaSde; 

25 5-[(2,4-difluorophenyI)amino]-N-{6-[4-(methyIsuIfoiiyl)piperazin I -yl]pyriclin-3-yI} - 

1,3 ,4exadiatoLe2czIaaxarnide; 

5-2,5-difluoropIienyI)amino]-N- ( 6-{4-(methylsulfonyl)piperazin- I -yljpyridin-3-yI) - 

I ,3,4-oxadiazo[e-2-carboxamide; 

5-(3,5-difiuorophcnyQamino-N- {6-[4-(inethy!stdfcnypiperuziri- -yI}pyridn3y I - 
30 I ,3,4-oxadiazole-2-oarboxajnide; 

N-(6-[4-(tethyluIfonypiperazin- I -yIpyfldin-3-ylJ -5-U -naphthylamino)-I .3,4-

oxadiazole-2-carboxamide; 
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N-{6-[4-(methylsulfonyl)piperazin- I -yl]pyridin-3-yl} -5-(2-naphthylarniiio)- 1,3,4-

oxadiazele-2_carboxamide; 

N-{6-(4-(metliylsulfonyl)piperazin- I -yljpyridin-3-yI}-5-2,4,5-trifluorophenyl)amino]-

I ,3,4-oxadiazole-2-carboxamide: 

5 5-[(4-tort-buevlphenyl)aminoj -N-{6-[4-(methylsulfoayl)piperazin- 1-yIpyridin-3-yl}4 34-

oxadiazol e-2-c arbox am ide; 

ehy 3-3((�44-methy1su%foriyl)piperazin- j4]pyridin-3-yl) amno)oarbonyII-1 .3.4-

oxadiazol-2-yl} amino)benzoate; 

N- {6-4-(niethylsulfony1)piperazin-1 -yl}pyridin-3-yl} -5-(pyriclin-2-ylarnino)-1 .3,4-

10 oxadiazole-2-carboxamide; 

5-[(2,6-difluoi-ophenyI)ami,o-N- ( 6-f4-(methvlsulfonyflpiperazin- 1 -yllpyridin-3-yI} - 

I ,3,4-oxadiazole-2-carboxamide 

5 -aniliiio-N-(6-thiomoi-pbolin-4-ylpyridin-3-yfl- 3,4-oxadiazolc-2-oarboxamide; 

5-[(2-metIiyIphenynioo)-N-(6-thiomoipho1in-4-ylpyrithn-3-yI)-1 ,3,4-oxadiazole-2-

I5 carho,amide; 

5-[(4-methylplienyUamino]-N-(6-thiornorpholin-4_ylpyridiri-3-y))-1 ,3,4-oxadiazole-2-

carboxamide; 

5-((3-fluorophenyI)ano]-N-(6-IhiomorphoIia-4-ypyridin-3-yl)- 1,3,4-oxadiazole-2-

carboxamide; 

20 ,3,4-oxaiazok-2-

carboxamide; 

5-[(2-methoxyphenyl)amino)-N-(6-thiomorpholin-4-ylpyridin-3-yI)1 ,3,4-oxadiazole-2-

carbaxiamide; 

5- [(3-rnethoxyphenyl)arniao]-N-(6-thioinorpholiir4-ylpyiidin-3-yj)- I 3,4-oxadiazole-2-

25 carboxamide; 

5-[(4-motlioxyphenyI)amino]-N-(6-thiomorpholin-4-ylpyridin-3-yI) I ,3,4-oxadiazole-2-

oarboxamide; 

5-R2ohIorophenyI)amino] -N45-tbiomopho1in-4-ypyridiix-3-yI)-1 ,3,4-oxadiazoe-2-

tarboxamide; 

30 5-R3-cUoroplIenyI)arnino]_N_(6-thiomorphoIin4_yIpyridin-3 -y-1 ,34-oxadiazole-2-

carboxami de; 
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5-[(4-ch1oropbenyl)aminoJ-N-(6-thiomoipholin-4ylpyridin-3-yI)-1 ,3 ,4-ocadiawJe-2-

carboxamide; 

5-(2,3-difluarophenyI)arninoJ-N-(6-thiomoiphoIin-4-y1pyridin-3-yi)- 1,3 ,4-oxadiazole-2-

carboxarnide; 

5 5-[(24-difluorophcnyl)amino] -N-(6-thioinorpholin-4ylpyridin-3 
-yl)-r 

,3,4-oxadiazole-2-

carboxamide; 

5-[(2,5-difluorophenyl)aminoj-N-(6-thiojnorphojjn-4-ylpyrjdin-3-yl)- I ,3,4-oxadiazcle-2-

carboxarn ide; 

5-[ç,5-difluoiophenyl)amino}-N-(6-thiomorpholin-4-ylpyridin-3-yJ)- 1,3,4 Oxadiazoje-2-,34-oxadiazole-2-

IC 10 carboxamde; 

5-(1,3 benzodioxol-5-yiajmno)-N-(6 thiemnrpholin 4-ylpyridin-3-yl) 1,3,4 oxadiazole-2-,3,4-oxadiazole-2-

caxboxamide; cuboxwndc; 

5-(I -naphtbylarnino)-N-(6-thiomorpliolin-4-ylpyridin-3-yI)-i ,3,4oxadiazoIe-2-

carboxamide; 

15 5-(2-naphthylaminc)-N-(64hioniorplioliri-4-ylpyridin-3-yQ- I ,3,4-oxadiazole-2-

carboxamide; 

N-(6-thiomorphoIin-4-yIpyridin-3-yl)5-[(2,4,5-trifIuorophcnyl)arriino]-1 ,3,4-oxadiazole-2-

carboxamide; 

5-[(4-tert-butylphonyl)amino]-N-(6-tliiomorpholin-4-vlpvHdin-3-yl)-1 ,3,4-oxadiazole-2-

20 carboxarnide; 

5-[(3-bromophenyl)arninoj-N-(6-lhiomorpholia-4-ylpyridiri-3-yl)-1 ,34-oxadiazole-2-

carboxamide; 

� 

54J,yridin-2-ylamino)-N-(6-thiomorphoIin-4-yIpyridin-3-yI)- I 

carboxarnide; 

� 25 5-{(3-(ezyIoxy)phenyljarnino}_N-(6tlnornorpbolii4ylpyrid;n_3-yI) I .3.4-oxadiazole-

2-carboxamido; 

� ethyl 3-t(5- ( [(6-thicmorpholin-4-ylpyridin-3-yI)arnino]carbcrnyl}-i ,3,4-oxadiazol-2-

yI)arnino] benzoate; 

� S-[(2-fiaoroplcnyflaniflo]-N-(6-thiomorphcin4-yIpyridin9-yl)- 1,3 ,4-oxadiazole-2-

30 carboxamide; 

,34-oxadiazoe-2-

earboxamide 
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,3 ,4-cxadi4zoJe-2-

carboxarnidç 

5[(4-fluorophcnyl)amiao]-N-[6-(4-methylpiptraziu- I -yI)pyridth-3-yI]- I ,3,4-oxadiazole-2-

carboamide; 

5 5-[(3-chlorophonyJ)amino]-N-16-(4-rnethylpiperazirl- I -yI)pyridiri-3-yI]- 1,3,4 oxadlazolo-2-

emboxanude; 

,34-oxadiazolc-2-

caiboxaaiide; 

5_[(2methoxypheny!)an,ino]-N-[6K4-metI1ylpiperazii1- I -yI)pyridin-3-yl]- 1,3,4-

oxadiazole-2-carl,ox anide; 

5-[(2,5-difluorophenyI)anhino-N-L6-(4-methy!piperazin- I -yI)pyridiri3-yiJ- 1,3,4-

10 oxadinole-2-carboxarnide; 

5-anili’io-N- [6-(4-methyIpiperazin- -yl)pyridin-3-ylJ-i,3,4-oxadiazole-2-carboxamide; 

5-[(3-bromophenyl)amino-N.(6-(4metIiylpiperazin- I -yl)pyridin-3-yI- I ,3,4-oxadiazole-

2-earboamide; 

5-[(3-fIuorophenyl)amino]-N-[6-(4-methy1pipeaazin- -yl)pyridth-3-ylJ-1 ,3,4-oxadiazole-2-

5 carbo;cazüde; 

5-[(4-methylphenyl)arnino] -N-(6-(4-metbylpiperazin-I -yl)pyridin-3-yIJ- I 3,4-oxadiazolo-

2-carboxam do; 

5ft2,ódiflUOrOpIlenyI)aninOJN_[6-(4methylpiperazitFl -yI)pyridin-3-yI]-1 3,4-

oxadiizoIe2 - carboxamide; 

20 5-[(2-chlorophenyl)amino]-N-[6-(4-mcthylpiperazin- I -yI)pyridin-3-yIJ- I 3,4-oxadiazo!e-2-

ca rb o x a niid a 

5-4-chIoropheriyI)amino]-t446(4-methyIpiporazin- i -yI)pyridin-3-y- I ,34-oxadiazole-2-

carboxamide; 

N-[6-(4-rnethyIpperazfi,,I -yI)pyridin-3-yI]-5-(2-naphthylamino)-1 ,3,4-oxadiazole-2-

25 cartjoxamide; 

N46-(4-methylpiperazin- l-yI)pyædin-3-yl]-5-(pyridiii-2-ylamino)- 1,3 ,4-oxadiazole-2-

carboxarnide; 

S-[(3-rnethoxyphenyJ)amino] -N-6-(4-methyIpiperazia- I -yl)pyridJn-3-yI]-I 3,4 

o xadiao!e-2<arboxam ide; 

30 5-(1,3-benzodioxol-5-ylarnino)-N-[6-(4-methylpiperazin-I -yI)pyridin-3-yI]- I,,4-

oxadiazoie -2-carboxamide 
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5-[(2,4-difhtcrophenyaminoj-N-[6-(4-xuethypiperazin- I -yI)pyridin-3-yl] - 13,4 

oxadiazcle-2-carboxamide; 

5-((2,3-diilucropbenyl)amino-N-[6-(4-methylpiperazin- I -yI)pyridin-3-yl]- 1.3.4-

ox adi azole-2-c arbox arnide; 

5 N-(3-hromo-4-inoihoIin4-yJpEeuyl)-5-((2-fluorophenyl)aminoJ-1 3,4-oxadiazole-2-

carboxamide; 

N-(3-bromo-4-morpholio-4-ylphenyl)-5-[(3,4-ditIuorophenyI)anino]-I 34-oxadiazole-2-

carboxamide; 

N-(3-bromo-4-rnorpholin-4-ylpheny1)-5-{(3-merbyIphenyJ)anhio}-1 3,4-oxadiazole-2-

10 carboxamide; 

all)] 5-[({5-[(3,4-difluorophenyl)amino]-I ,3,4-oxadiazol-2-yI 
} 

carbonyl)aminoj-2-

morpholin-4-ytbenzoatc; 

ally] 5-[({5-f(2fluorophenyflamin$- I 3,4-oxadiazol-2-yl) carbonyl)amino]-2morphoJin-

4-ylbenzoate: 

IS 5-[(2.-flaorophenyl)amino]-N- {6-[4-(methoxyactyI)piperazin- l-yI}pyridin-3-yJ} -1,3,4-

oxadiazole-2-carboxamide; 

5-(2-fluoropIeny1)amino-N-{6-[4(3-plmnyIpropaiioyI)piperazin- I -yqpyridin-3-yL} - 

1 ,34-oxadiazole-2-oarboxamide; 

N-{6-[4-(2-fluorobenzoyl)piperazin- I -yI]pyædin-3-y1}-5-[(2-fluorophenyJ)amino-I .3,4-

20 oxadiazole-2-carboxamide; 

N-{6-f4-(4-cyanobenzoyl)piperazin- I -yljpyi-idin-3-yI) -5-[(2-fluorophenyl)aminoj-I .3,4-

oxadiazole-2 -carboxarnide; 

� 

5-[(2-fluorophenyflarnino]-N-{6-[4-(4-metylbenzoyi)piperazin- I -yljpyridin-3-yI }-I 34-

oxadiazole-2 -c arboxarnide; 

25 5-2-fluoropIienyI)amjno] -N-{6-[4-(2-methyIbeazoyI)ppernin- I -yqpyridin-3-yl }-1 3,4-

oxadiazole-2- carboxamide; 

5-[(2-fluorophenyamirio]-N_{644-(3-methylbenzoyI)piperazin_I -yt]pyridin-3-yI}-1,3,4-

oxadi no Ie-2-carboxam ide; 
S-[(2-fluorophenyl)arninoJN-{64yridin_3yjoai-bony1)pjperazin 

I -yl]JJyridin-3-y!J - 

30 1 ,3,4-oxadiazole-2-carboxarnjde; 

-[(2-fluorophenyI)ainoFN[6-(4-Iyco1oyIci.perazin. [-yt)pyridin_3-ylI- 134-

oxadiaole-2-carboxamide 
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4- { 5-(( j54(2-fluoroplxenyDaminoj- I ,3,4-oxadiazol-2-yI} carbonyl)aininopyridiri-2-

yI}piçerazine- 1-carboxarnide; 

4-{ 5-[( {5-[(2-fluorophenyl)arnino]. I .34-oxadiazol-2-yI } carbonyl)amino}pyridin-2-yI} -N-- 

phenylpiperazine- I -uarboxainide; 

5 N-benzyl-4- { 5-[( { 5-[(2-fluorophenyl)amino]-1 ,3,4-oxadiazol--2-

yI}carbonyl)amino]pyridin-2-yI}pperaziue-1 -carboxarnide; 

phenyl 4-{5-[({5-[(2-fluorophenyl)aminoj-1 3,4-oxadiazol-2-yl } carbonyl)amino]pyridin-
- 

2-yi}piperazine- I -carboxylate; 

ethyl 4- (4-((5-g2-uoropheay)anüno- 1,3 ,4-oxadiazol-2-

IC yl} carbonyl)amino]phenyl}piperazine- I -carboxylate; 

benzyl 4- (5-f( { 5-f(2-flucropheayl)amino]- I ,3,4-oxadiazol-2-yl) carhonyl)aminojpyridin-2-

yl } piperazinc-1-ca*oxytate; 

ethyl t{5-[({5-[(2-tluorophenyl)axnino]- 1,3,4-oxadiazol-2-y } carbonyl)aminojpyridin-2-

y }piperazine-I -carboxylate; 

15 N-[4-(butylthic)pheriylj-3-[(2-fluoiophenyl)aniinoj- I ,3,4-oxadiazole-2-eaxboxarnidc; 

5-fc2fluoropherty1)acnba1-N-(4_f(5-raethoxy-1 3 ,4-thiadiazol-2-

y1)amino)suIfonyl}pheny-1,3,4-oxadiazole-2-carboxamide; 

N-[4-(2,4-difluorophenoxy)phenylj-5-[(2-fluorophenyl)ainino]-1 ,3,4-oxadiazolc-2-

carboxarnide 

20 N-[4-(1,4 dimethyl-6-oxo- I ,4,5,6-tetrabydropyridazin-3-yl)phenyl]-5-[(2-

tluorophenyl)aminoj- I ,34-oxadiazole-2-carboxamide; 

5-2-fluorophenyI)ainhiio]-N-[4-(6-methyI-2-oxo-3 ,6-dihydro-21-I-1 ,3 ,4-thiadinzn-5-

� 
yUphenyfl- I,3 4-ocadiazole-2-carboxamide; 

N-(4-dhlorobipheiiyl-4-yI)-5-[(2-fluorophenyl)aminoJ- I 3,4-oxadiazole-2-carboxamide; 

25 and/or 

N-cyclohexyl-3- ( [34methylthio)plienyl]amino}-1 .3 ,4-oxadiazolc-2-carboxamicje; 

N- cyclohexyl -5- [(4-ethoxyphenyl) amino] -1,3,4 -oxadiazole-2-carboxamide; 

ethyl 4-((5-(3-bromophenyI)amftro)-1 ,3 ,4-oxadiazol-2-yI} cathoriy1)atnnojpiperidine- 1-

carboxylate; 

30 N-(1 -benzylpiperidi-4-yt)-5-[(2-fiuotoph xyflmiuo1- I ,3,4-oxadiazoLe-Z-ciboxamide; 

N-(2,3-dihydro- I FI-inden-2-yl)-5- (L3-(2-oxo-I ,3-axazolidin-3-yflphenyl]amino)- 1,3,4-

oxadi azole-2 -carboxain ide; 
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N-(2,3-dihydro-IH-inden-2-yl)-5- [2-(2-oxo-1 ,3-oxezolidin-3-yI)phenyfl amino} - I 

oxadiazole2 -carbox am ide; 

ethyl 4-[([5-[(2 fluorophenyi)aiDino]- 13 ,4-oxadiazot-2-y }carbonyl)aniino]piperidine-1 - 

C arboxylate; 

5 ethyl 4-f [(5- (f 4-(ethoxycarbonyl)phenyl]arnino} -1 ,3,4-oxadiazol-2-

yl)carbQnyfl amino}piperidiue-I -carboxylate; 

� ethyl 4-(t[5-(1-naphthylamino) 1 ,3,4-oxadiazol-2-yljcarboiiyt} arnino)pipridine- I-- 

a arb a x y t a te 

tert-butyl 4-[({5-1(2-fluorophenyflaxtiino}- I ,3,4-oxacflazol-2-

10 yl }carbonyl)aminojpiperidinc- I -carboxyl ate; and 

1 -benzoylpiperidin_4yfl-5-[(2-lhaorophcnyl)arnino]- I ,3,4-oxadiazole-2-carboxarnidc; 

� 
and/or 

methyl (1 (5-[((5-[(2,4,5-trjfluorophenyI)aniino]- I ,3.4-oxadia2ol-2-

yl } carljonyflainina]pyridin-2-yl}piperidin-4-yflacctate; 

IS (I - {5-[((5-[(24,5-tiifluoropbenyl)amino I ,3,4-oxadiazol-2-yl} carbonyl)aminolpyTidin_2-

yl}pipŁridin-4-yI)acctic acid; 

methyl (trans-4-t4-[Q5-[(4 ehylphenyl)minol- 1,3,4-oxadiazol-2-

yl}carboi,yl)aininojphenyl} cyolohexyt)acetate; 

methy’ (trans-4- {44({5-g4-met1ioxyplienyamino}- ,3,4-oxadiazol-2-

20 yl } carbonyI)aminolphenyl }cyclohexyl)acetate; 

methyl [trans-4-(4-{ [(5- { [3-(trifluoroiiiethyl)phonyl]amirto}- I ,3,4-oxadiazol-2-

yI)oarbonyl] amino }phenyl)oyclohexylj acetate; 

� 
mothyl (trans-4- {4-[({ 54(3-cyanoplteny1)amino- I 

yl) carbonyamino}phenyI} cycohexyI)acetate; 

25 methyl (trans-4-{4-[({5-[-eUiylphenyl)arnino1 3 4-oxadiazol-2-

yl) carbonyl)amino]phenyl}cyclohexyl)aoetate; 

methyl (trans -4-{4-f( ( 5-[(2-isopropylphenyl)aanino]-1 3,4-oxadiazol-2-

yl } carbonyDamino] phenyl } cyciohaxyl)acetzte; 

methyl [traris-4-(4-{((5 ([4-(benzyIoxy)phenyIainh,o } - I 3,4-oxadiazoI-2 

30 yflcarboiiyllamino}phenyl)cyolohexyflacetate; 

methyl (trans4{4-[(1 5-[(3-methylphenyl)amino]- 1,3,4-oxadiazol-2-

yl}carbonyl)amino]phenyl) eycloliexyl)acetate; 
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methyl (trans -4-{4-[( { 5-[(4-isopropylphenyl)ainino- 3 ,4-oxadiazol-2-

yl) carbonyi)atniflo]phetlyI cyclohexyl)acetatc; 

methyl 
[trans-4-(4- 

{ 

[(5-{ [2-(trifluoromethyl)phenyl]amino) -1 ,3,4-oxEldiazol-2-

yl)carboriyl amino) phenyl) oycl ohexyl] acetate; 

methyl ftrans-4-(4- [(5-{ [4-(trifluoromethyl)pheriyl)amino} - I ,3,4-oxadiazol-2-

yl) carhonyl) aID lao 
} 

phenyl)cyclohexyflaoetate 

methyl (trans-4 -(4- L(1 - [(4-cyanopheiiyl)amino] -1,3,4 -oxadi azo 1-2-

yl}carbonyl)amino)phenyl) cyclohcxyl)acetate; 

methyl (trans -4-(4- 
{ 

[(5- 
{ 

[4-(trifluoromethoxy)phenyl]amirio}-1 ,3,4-oxndiazol-2-

10 yl)carhonyljarnino) phenyl)cyclohexyl]acetate; 

methyl [trans-4-(4- {R5- fl2-(tri0uorumethoxy)phenyllaminoI -1,3 4-oxadiazot-2- - � 

yflcarbonyt]a,nino 

methyl (trans-4-{4-[( 
{ 

5-[(3-ethylphenyl)amino]- 1,3 ,4-oxadiazol-2-

yll carbonyflainino]pheiiyl }cyclohexyl)aoetate; 

IS methyl (trans4-{4-R{5-[(2-rnethoxyphenyDamino]_ 1,3 ,4-oxadiazol-2-

� yl 
} 

carbonyl)arnino]phenyl }cyolohexyl)acetatc; 

� methyl (Vans-4-{4-[((5-L(3-anilinophenyl)amirio)- I ,3,4-oxadiazol-2-

yI}carbonyl)aluinolphenyl) oyclohexyl)acetate; 

methyl [trans -4-(4-{f(5-{ (3-(arnhaocathonyflphenyljamino) - I ,3,4-oxadiazol-2-

20 yoarbonyIarnino}pheiiyl)cyclohexylJacetate; 

methyl (trans-4- {4[({ 5-{(3-benzoylphenyl)amino]- I ,3,4-oxadiazol-2-

yI 
} 

carbonyl)amino)phenyl 
} 

cyclohexyl)acetate; 

� 

methyl [trans-4-(4-([(S- 
( 

3-(trifluoromethoxy)phenyl]amino) 1 ,3,4-oxadiazol-2-

yl)carbonyl) amino) phenyl)oyolohexyl] acetate; 

� 25 methyl (trauis-4-{4-[5-[(3-phenoxypheiayl)amino] - I 34-oxadiazol-2-

yl) carbonyl)aminojphenyl}cyclohexyl)acetate; 

methyl [trans-4-(4- (((5-f [2-(benzyloxy)phenyl]amino}- I ,3,4-oxadiazol-2-

yl) carb onyl] amino 
} 

phexyI)cyclohexyl) acetate; 

methyl [trans-4-(4- (((5-f [3-(benzoylamioo)phcriyl]amino}- I ,34-oxadiazol-2-

30 yt)cathonyl]amino)phenyl)cyclohexyl]acetate; 

methyl {trans -4-L4-({ [S -f (4-[(methylsulfonyl)oxy]phenyl}ainino)-1 ,3,4-oxadiazol-2-

yljcarbonyl }amino)pheiiyljcyclohexyl} acetate; 
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methy’ trans-4-(4- [[(5- [3-(phenylsulfonyl)phenyl]aLtlino} - 1,3 ,4-oxadiazol-2-

yl)carbonylamino } phenyl)cyclohexyljauetate; 

methyl (trans-4-[4-( { (5_({3-[(methylsulfonyl)oxy]phetyl) amino)- I ,3,4-axadiazol-2-

yI]carbonyflamino)phenyl]cyclohexyl) acetate; 

5 methyl (trans-4-[4-({ (5-({2-[(methylsulfonyl)oxyJphenyl}amino)- I ,3,4-oxadiazol-2-

yl] carbonyl }amino)phenycyclohexy acetate; 

methyl {traas-4-[4-(U5-((3-[(aminocarbonyl)aminophenyl} amino)- I ,3,4-oxadiazou2-

yI]carbonyl) amito)phenyl]cyclohexyl}acetate; 

methyJ {trans -4-14-( {5-( [3-f(methoxycarbonyl)ainioojphenyl }amino)- I ,3,4-oxadiazol-2-

10 yl]carboayl } amino)phenyljcyclohexyl}acetate; 

methyl (traos-4-{4-[({ 5-[(4-morphoIin-4-yIphenyI)amino1 ,3,4-oxathazol-2-

� 
yt 

methyl (trans-4-t4-[({5 [(2 cymnphenyl)aarnu]- 1 ,34-oxadiaiol-2-

yl }carbonyØaminophenyl}oyclohexyl)acetate; 

IS methyl (trans-4- {4-{({S-4-anilinophenyl)aminoJ- I ,3,4-oxadiazol-2-

yl) curbonyl)amino]phenyl } cyclohexyl)acetate; 

methyl [trans-444- { ((3-{4-(pheny1su%fonyI)pheny(]amiiio) - I 3,4-oxadiazol-2-

yl)carbonyl]aminc }pheiiyl)oyclohexyl]acctate; 

methyl [trans-4-(4- (((5 { [2-(phenylsulfonyl)phenyl]amino}-1 ,3,4-oxadiazol-2-

20 yI)cbonyI]amino)phenyI)cycIohexyI]acetate; 

methyl [trans-4-(4- { [(5-{ [4-(ethylsulfonyl)pherryl]amino) - I ,3,4-oxadiazol-2-

yl) carbonyl] amino) phenyl )cyel ohexy I] acetate; 

� 
(trans-4-{4-g{5-[(4-ethylpIieayamino]-I 

yl}earbonyamirio]phenyI}cyckhexyacetic acid; 

25 (trans-4-(4-{5-[(4-methoxypheny1)amino]-I ,3,4-oxadiazoU2-

yl) cozbonyl)amno)pheriyI) cyclohexyl)acetie acid; 

(trais-4-(4 ([(5 - { [3-(triflucromethyl)phenyl] amiiio}-I 3 ,4-oxadiazol-2-

yt)carbonyt]amino}phenyl)cyclohexyl]acetic acid 

(trang-4- (4-[((5-ft3-cyanophenyl)arninoj- I ,3,4-oxadiazo!-2-

30 yl)oarbonyl)omino]phenylj cyclohcxyl)acetic acid; 

(trans-4- { 4 [ ( { 5- ((2-ethylphenyl)amino] -1 34 -o xadiazoi -2-

yl) oarbonyl)amino]phenyl }cyolohexyl)acetic acid; 
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(trans4- c4-[((5_[(2-isopropylphenyl)amiriol- 1,3 ,4-oxadiazol-2-

yl) carbcnyl)aminojphenyl }cyclohexyl)acetic acid; 

[trans-4-(4- { L(- ( [4-(benzylaxy)phenyl]amino} -I 3,4-oxadiazol-2-

yl)carbonyl]arnino} phenyl)cyclthexyljacetic acid; 

(trans-4- (4-[((5-g3-n,ethy3phe,y))mJnoj -1,3, 4-oxadiazoj -2-

yl} oarbonyl)amino]phenyl}cycichexyi)avetic acid; 

(trans -4-{4-[((5- L(4-isopIopylPhenyl)amincl-1 3 ,4-oxadiazol-2-

yl}carbonyI)amino]pheny1}cyeIchxyl)acctic acid; 

[2-(trifluoromethyl)phenyl]amino}-1 ,3,4-oxadiazol-2-

10 vI)carbcnyljamino}phenyl)cycloliexyflacetic acid; 

[trans-4-(4-{[(5- { (4-(trifluorornathyl)phenyl]amino) -1.3 ,4-cxadiazol-2-

yI)carbonyl]amino }phenyl)cyclohexyl)acetic acid; 

(trans -4- {4-[( {5-[(4-cyanophenyl)amiiic]-1 .3 4-oxadiazoI-2-

yl}carbonyI)aaunophenyl}cycIohexyl)acetic acid; 

13 Ltrans-4-(4-{R5-{ [4-(trifluoramethoxy)plienyljamino} - I ,34-oxadiazol-2-

� yl)carbonyl]umino) phenyl)cyclohexyl]acetic acid; 

jtrans-4-(4-q(5-{ [2-(txifluoroniethcxy)phenyljaminc}-1 ,3,4-oxadiazol-2-

� yt)carbonyljaminc)phenyl)cyclohexyl]acotic acid; 

(traris-4- {4-[((5-[(3-ethylplic yamino]- I ,3,4-oxadazo1-2-

20 yl) oarbnnyaminojphcnyI} cyclohexyacctic acid; 

[trans-4-(4-{[(5- { [3-(amiuocarbonyl)plienyl] amino) - I ,34-oxadiazol-2-

yI)carbonyl]aminc}phenyl)cycIDhexyflaceIic acid; 

� 
(trans-4- (4-[({5-[(34,enzoylphonyl)amino]- I 

yI ) carbonyl)amino]phenyl}cyclohexyl)acetic acid; 

25 � [tiaos-4-(4- ( ((5-{ [3-(triflucromethoxy)phenyl]aminc) -1,3,4-oxadiazol-2-

yl)carbonyflainino)pIienyI)cyclohexyl]acctic acid; 

� (trans-4- {4-[({5-[(3-phenoxyplienyl)aminc]-1 .3 4-oxadiazol-2-

yI}cbnyDaminoIphenyI) cycichexyl)acetic acid; 

(lrans-4-(4- 
{r(-{ 

[2-(benzy1oxy)phenyl]amno} - I ,34-oxadiazol-2-

30 yl)caxbonyl]amino} pherLyl)cyclohexyl]acetic acid; 

[trans-4-(4- [[(5-ff3-(benzoylamino)phenyljamino}- I ,34-oxadiazol-2-

yl)carbonyl]amino}phenyl)cyclohexyl)acetic acid; 
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{trans-4-[4-((tS-((4-[(methy1su1fony)oxy)phenyI) amino)- 1 ,3,4-oxadiazol-2-

yljcarbonyl } axnino)phenyljcyclohexyl} acetic acid; 

[trans -4-(4-{ [(5-{ [3-(phenylsulfonyDpheryl]amioo} - I ,3,4-oxadiazol-2-

ycarbonyI}amino}phenyflcyc1ohxyflacetic acid; 

{trans -4-[4-({ (5-( {3-[(methylsultbnyl)oxy]phenyl } amino)- I ,3,4-oxadiaaol-2-

yflcaibonyl} amino)phenyljcycichexyl} acetic acid; - 

{trans-4-14({{5-((2-[(methyIsuIfonyI)oxy]phcnyJ } amino)- I ,3,4-oxadiazol-2-

yI)carbonyl } amiiio)phenyl] cyclohexyl) acetic acid; 

(trans-4- {4-[(15-[(2-rnethoxyphenyl)aminoj-i ,3,4-oxadiazol-2-

10 yl } carbonyl)amino]pbenyl} cyclohexyl)acctic acid; 

(trans-4-[4-( { [5-( t3_[(aminocarbonyflamino]vheiiyl} amino)-1 ,3,4-oxadiazoI2-

� 
yl] carbonyl) arnino)phenyt]cyclohcxy(}acetic acid; 

{trai,s-444-(((5-((3 -[(methoxycarbonyl)amino]phenyl) amino)- I ,3,4-oxadiazcl-2-

yljcarboriyl } amino)phenyljcyclohexyl}acetic acid; 

IS (trans -4- {4-[({5-[(4-ncrpholin-4-ylphenyl)amino]-1 ,3,4-oxadiazol-2-

yl}caxbonyl)amino]phenyt}cyclohexyl)acetic acid; 

(trans-4-(4-([(5  ({4-Q,henylsulfonyl)pheuyl]amino) - 1,3 ,4-oxadiazol-2-

ycarbonyI]ainino} phenyi)oyclohcxyl]acetic acid; 

(traiis-4-(4-{ [(5-{[2-(phenylsulfonyl)phenyl]arnino} - I ,3,4-oxadiazol-2-

20 yI)carbcnyl]arnino}phenyt)cyclohexyl]acetic acid; 

(trans-4- (4-g{5-[( -cyaaophcnyI)amino- 1,3,4-oxadiawl-2-

yI}carbonyl)aminojphenyl}cyclohcxyl)acctic acid; 

� 
(trans-4_{4_R{5_t(4-anilincphenyDamillo)- I 

yI carbonyl)arnincjphenyJj cyclohcxyl)acetic acid; 

25 (trans-4-{4-[( { S-[(3-anilinophenyl)arnino]-I 3,4-oxadiazol-2-

yI}carbonyl)aminojphenyl}cyolohexyl)acetic acid; and 

[traas-4-(4-{ [(5-{ [4(ethy1sulfonyI)phenyl]arnino}1 34-oxadiazol-2-

yt)carbonykaraftto pheyt)cycIuhcxyiackic acid.; an&ct 

methyl I -[trans-4-{4-(((5-[(2-flcropIienyI)amino]- I ,34-oxadiazol-2-

30 yl) carbonyl)aminc]phenyl) cyclohexyi)acetyl}piperidiae-4-oarboxylate; 

methyl N4(trans-4-{4-[({54(2-fluoroplienyl)amino]- I ,34-oxadiazol-2-

yl) carbonyl)aminojphenyl) cyclohexyl)acetyl]-2-rnethylalaninate; 
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methyl I -t(tnjns-4- (4-[((5-[(2-fluorophenyl)aiuinoj-1 3 ,4-oxadiazot-2-

yl 
} 

carbonyl) atn ino]phenyl 
} 

cyclohe y1)ac etyl) -L- pro linate; 

,nethyj -[(hans-4- (4-E({5-1(2-EorophenyDaminoJ_l34-oxadiazo1-2-

yl}carbonyl)amnino]phenyfl oyclohexyl)acetyl] -II-prolinate; 

methyl (4R)- I -[(trans-4- (4-[({5--[(2-fluorophenyl)amino]- I ,3,4-oxadIazol-2-

yl }carbonyl)aminojphenyr 
} 

cyc!ohexy)acetyI5-4-hydroxy-L-proIinate; 

5-g2-fluoropheayamino)-N-[4-(trans-4- {2-[(2-hydroxy I, I -dimethylothyl)amioo]-2-

oxoethyl}cyelohexyl)phenyl]-1 3,4-oxadiazole-2-carboxamide; 

5- [(2 -fluorophcnyl)am no] -N-[4- (trans-4 
- { 

2-ox 0-2- [(3 aR, 6a S )-tetrahydro -5 H-

10 [1 3]clioxolo[4,5-c]pyritl-5-yI)ethyl} cyelohexyl)phenyl]- 1 ,3,4-oxadiaole-2-oarboxamide; 

N-(4- ltrans-4-j2-(dimethylamino)-2-oxoetliyfleyclohexy) }phenyl)-5-[(2-

fluorophenyl)amino]- 13 4-oxadiazoIe-2-carboamide; 

5-[(2  fluoro phenyl) amino] -N-tI- (traas-4- (2- [(2- hydroxycthyl)(methy I)ami no] -2-

oxoeth }cyclohexyl)phenyfl-1 ,3,4-oxadrt,ie2-carI,oxannde; 

15 N-[4-(trans -4- (2-[(2,3-dthydroxypropyl)amino)-2-oxoethyl}cyclohexyl)phenyI]-S-2-

fluorophenyl)amino) -1,3,4- oxadi azole-2-carhoxamide; 

I -[(traos-4-{4-[((5-[(2-fluorophenyoamino)-1 ,3,4-oxadiazo(-2-

yl 
} 

carbonyl)amninophenyl} cyclohxyl)acetyflpiperidine-4-oarboxylic acid; 

N-fftrans-4- {4-(( fS-J(2-fluorophcnyl)innino]- I ,3,4-oxadiazol-2-

20 y1}oarbonyamino]phey1}cyclohexyI)acetyl]-2-methyIaIanine; 

I -[(traus-4- {4-[((5-[(2-fluorophenyamino]-1 3,4-oxadiazol-2-

yI;carboriy)amhio]phenyj} cycioiwxyl)cetfl-L-prolthe; 

� 

1-[(irans-4- {4-[((5-1(2-fluorophenyDaminol-1 3,4-oxadiaoI-2-

yl}carkonyl)aminojplieny! }cyclohexyl)acetyl]-D-proiffie; 

25 (4R)- I 4(trans-4-{4-[((5-2-fluorophcnyI)amino]-I ,3,4-oxadiazol-2-

yl} oarbonyl)amino)pheriyl}cyclohexyl)aoetyl]-4-hydroxy-L-proline; 

methyl (trans-4-{5-[((5-[(2,4,5-trifluorophenyarnino)-1 ,3,4-oxadazol-2-

rI} catbony()amino3pyddin-2-yI} cyolohexyl)aoetate; 

(trans-4-{ S-[({5-[(245-trifluorophenyl)amino]- I ,3,4-oxadiazol-2-

30 
y 

)orbonyI)ainno)pyrjd)n-2-yIcycJoj,exy9acerje acid; 

[trans-4-(4- (K-{ [4-(2-hydroxyethyl)phenyl]amino} 
- I 3,4-oxadiazol-2-

yI)carbonyl] amino}phenyl)cyclohexyl]acetic acid; 
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I (trans-4- {4-[(4 5-eihyuyphesyI)aminaJ-1 ,3,4-oxadiazat-2-

I yl) caxboriyi)aniinojphenyl} cyctchexyl)acetic acid; 

I [trans-4-(4- ([(5- (4-(cyanomcthyI)phanyI]amino} - 1,3 4-cxadiazol-2-

- yI)carboayI]amino}phenycycIohexyI]acctic acid; 

5 (trans -4-{4-(( [5-(biphenyl-2-y1amino)- I ,34-cxadiazol-2-

yIcarbonyIj aniino)phnyfcyctohexyl }acetic acid; 

butoxyphenyl)amijc]- I 3,4-oxadiazol-2-

I yl) carbonyflarnino3pheny}cycIchexyI)acatic acid; 

I (trans -4- (-L( { 5-[(4-phenoxyphenyl)amino]-I ,3,4-oxadiazol-2-

I 
10 yI}carhonyi)aminojphenyl}cycicfliexyl)acetic acid; 

[trans-4-(4-({(5-j[4-UH- I 24-txjazol- I -y)phe’iyI]amino I - I ,3,4-oxadiazol-2-
I 

y()carbonyarninophenyflcycJQhcxyqacetic acid; 
I (frans-4-44-[( (5-f(4-be,izypheiyI)amino]-I,3,4-oxadiazol-2-

I yI) carbouyl)aininc]pbenyl) cyclohexyl)acetic aid; 

I s [trans-4-(4- ([(5- ([3-(acetyIamino)pheayIanhino} - I ,3,4-cxadiazol-2-

yl)carbonyl]aminc)phenyl)cyclohexyl]acetic acid; 

(&ans-4-(4-[((5-j(3-chtorophenyl)aminoj-1 ,3 ,4-oxadiazol-2-

I yI}carbonyQaininojp1renyl}cydohexyactic acid; 
I Oxans-4- (4-g ethynyJpIlenyflamino)_I ,3,4-oxadiazol-2-

I 20 yI}caxbonyl)amino]phenyl}cyclohexyl)acetio acid; a 

I (Iraiis4-{4-[({ 5-[(3-bromophenyt)amina]-I ,3 ,4-oxadiazol-2-

I yI}ctbonyI)amhic]phenyl}cyclohexyacctic acid; 

� 
(trans-4-(4- (((5- ([3-c ifluoromethoxy)pheayfjamiao - I ,3,4-oxadiaiol-2-

I ycaLtoLtyljwt1iao)p2Ienycycohexy)lacetio acid; 

I 25 [trans -4-(4- {ff5- { (3-( ethoxymethyIphenyIjamino) -1 ,3,4-oxadiazol-2-

I yocarbonyl]amino}phenyl)cyclohcxyllacetic acid; 

I [trana4-(4- ((5-(3-(2-mtthylpyrhnidinA-yl)phenyflamino) -1 ,34-oxa4iazo-2-

I 
y0tbonyamo}pmycydbdiyIa acid; 

(trans-4-{4-((S-ff4-cycfohexy{pftcnyf)aininoJ- I ,3,4-oxadiazo-2-
I yIJcaJ-baDyI)aniinajpheuyl c3 oc<j1)acetic acid; 

I methyl {trans-4-L4-({ [5-(pyri,iiidin4ylaniinc)- 1 ,34-oxadiazoI-2-

I yl]carbonyl) amino)phenyl]cyelchcxyl}acetatc; 
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I methyl (trans-4- (4-[( (5-[(1 -rnethy-1 Hpyrazol-3-yl)arnino)- 1,3 ,4-oadiazot-2-

I y] ) carhonyl)aninojphenyl) oyclohexyl)acetate; 

I methyl {trans-4-[4-( { [5-(p)ridin-3-ylamiao)-1 .3 ,4-oxadiazol2-

I yl]carbonyl }amino)phenyljcyclohexyl}acctate; 

I S methyl (trns-4-{4-(({5-(pyridia-4-ylanuno)- I ,3,4-oxadiaiol-2-

I yflcarbonyl} arinno)phenyl]cydohexyl} acetate; 

methyl (trans-4-[4-([[-(pyrazin-2-ylamina)- I ,3,4-oxadiaoI-2-

I yljcarbony } amino)pheayljcyclohoxyi} acetate; 

I methyi (frans-4-(4-((5-(1 ,3-thazo)-2-y)aino)-,3,4-cxadiazoJ-2-

I J° yflcarboy) )anino)phenyl] cycIo1exyl}aoetate; 

trarts-444-( 15-(pydrnidiil-4-yIamiao)- I ,3,4-oxadiazot-2-

0 yl3carbotiyl) aininophenyl3cyclohexyt) acetic acid; 

(trans-4- {44({5-[(l -methyl- 1H-pyrazl-3-yI)airrin6-1 ,3,4-oxadiazol-2-

y}}carbony1)amino)phenyI}cyoIohexyaaetic acid; 

IS {trans-4-E4-({ [5-(pyridin-3-ylamino)-1 3,4-cxadiazol-2-

� yI)carboayl} atnhio)phenyflcycIohexy}acetic aeid; 

(traris-4-f4_(({5-yridn-4-yamino)- 1,3 ,4-ogdiazoi-2-

yljoarbaayfl amhio)phenyi 3’c1owxyflacctic acid; 

(tra,s-4-(4-({f5-(pyrazin-2-yIamiao)- I ,3,4-oxadiazol-2-

20 yl]ctbonyl) arniao)j,henyl]cyclohexyl}acetic acid; 

� (traas-4-(4-({[5-(1,3 ,3,4-oxadiazol-2-

yI]carbonyI}amin)pheayflcyclohexyl} ac,tic acid; 

� 
(trtiisA- (4- [({ 5- KI -methyh tfl-pyrazol- 5-yl) amino] -1,3 4-oxadiazo 1-2 

yI}carbonyl)arninojphenyl}cyclohexyl)acetic acid; 

25 {trts-4-({[5-(pyrimidn-2-ylamirio)- I 3,4-oxadiazol-2-

yjrboayi}amino)pIienyI)cyclahexy2acetjc acid; 

� trafls4-{4-T( (5-[(-methox3vlen,i)amnoJ_1 34-oxadiazol-2-

yI}vasbonyl)aminnjphenyl) cyclohexanecarboxylic acid; 

trans-4-(4-{5-{[3-(hydioxymethyI)phenyI]arnino}- I ,3,4-oxsiazo!-2-

30 yl)cathonyljamino) phenyl)oycichexanecarboxylic acid; 

traris-4-(4- { [(5-{ [2-(trifluotomethyl)pheiiyljamino}- 1 ,3,4-oxadiazol-2-

yDcarbonyl]amino}phenycyoIohexaneoarboxylic acid; 
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trns-4-(4-(-jt2-(tritluoromethoxy)pheny1Iamil1o} - 1,3 4-cxadiazoI-2-

yI)carbonytjaniino phenyI)cycloliexaiicarboxyic acid; 

trans -4-(4-([(5 { (3-(trifluaronethyphenyIamino } - I ,3,4-oxadiazcl-2-

yl )carb onyfl all’ me) phanyl) cycichexanecarboxy) Ic acid; 

S trans4- 4-I( 5-[(4-rnetlioxyphenyl)aininoi-1 3,4-c,xadiazol-2-

yl) carbanyarninophtny1) cyclohexanacarboxylic acid; 

trans-4-(4-ft(5-{ [4-(trifluoromethcxy)pIisnyI]amino} oxadiarci-2-

y)carbonvI]amiao}phenyflcyc1ohexanecarboxyIic acid; 

traas-4-(4-{ [(5-( [4-(trmfluoromethyi)phenyljamino) - I ,3,4-oxadiazol-2-

y)carhocyqarnjzao}phonj)cyoloheanecarsaxyIic acid; 

trans -44 - 
fl(5- { [2-(benzyloay)pheriyI]aanino}-1 ,3 ,4-oxadiazol-2-

yl)carhonylIalnino} phenyl)cyclohexaaecarbcxylic acid; 

ttans-4-(4-j [(5-{[3-(trifluoromcthoxy)phertyl]amino}- 1 ,3,4-cxadiazol-2-

yI)cathonyflamino}phenyl)cyclohexanecarboxylic acid; 

15 trans-4-(4- (KS- ( [3-(methcxymetliypheay3arnino} - I 3,4-ox iazol-2-

yI)caxbonyl]amino) phenycycIobexanecarhoxylic acid; 

trans -4-(4- (KS- (3-(phenylsulfonyl)phauyflarnine)-1 ,3,4-oxadiazol-2-

yl)carbonvI]airiico)phenyI)cycIohexaneoarboxylic acid; 

trans-4-{4-[((5-[(3-aniliriophenyl)arnino)-I 34-oxadiazol-2-

20 yl } carh onyl) amino3pheny } eyclo hexanecar boxyljc acid; 

trans -4 {4-(({ -4-aniIinophenyI)arnino]- 13 ,4-oxadiazel-2-

yI}carbonvl)arnino]phenyl}cyclohexanocarboxylIc acid; 

� 
frans-444-( 5-( {2-[(inethylsulfonyl)oxy)phenyl) ainino)-13,4-oxadiazcI-2 

yljcarboriyl} alnino)phexIyl]cyclohexaneoarboxylic acid; 

25 trans-4-[4-(ff5_({3-[(methylsuUbayfloxylphcnyl amino)- I ,3,4-oxadiazo-2-

yljcarbonyl}ammno)phenylloyclohc,xanecarboxylIc acid; 

trans -4-[4-({ [-({4-t(n ethylsulfonyl)oxylphenyl} amiiio)-1,3,4-oxadiazol-2-

yoarbon}amo)phenyJ]cycohexa11erboxyIio acid; 

ethyl trans-4-{44({S-[(2,4,5-trifluorophenyj)amiao)- I ,34-cxadiazol-2-

� 30 yI}carbonyl)ainino]phencxy) cyclohaxanecarboxylate; 

ftans-4- {4-[({5-2,4,S-trifluorophenyammno]-1 ,3,4-oxadiazol-2- -. 

yl) carbonyamino]phenoxy} cycIohexancarboxyImc acid; 
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methyl (txans-4- i4_1(15-[(3-fluoropheIxyl)anhincl-1 ,3 ,4-oxadiazcl-2-

yl }carbony)amino}phenyI } cyclohexyOacetatc; 

methyl (trams-4- {4-ft(5-[(4-fluorophenyl)aminc]-1 3.4-oxadiazch2-

yl}carboxiyl)amino]phenyl} cyelohexyl)acelate; 

S methyl (trans-4- 14-I( 5.(2,4-difiuoroplwnyflamino]- l,3,4-oxadiazol-2-

yl} e arbonyl) amino) pheryl }cy clohexyI)acotate 

methyl (trans-4-{4-[({5-[(2,6-ifluorophenyl)amno)- I ,3,4-oxadiazol-2-

yl ) carbony I)ainino)pheiiyl } cyclohexyl) acetate; 

methyl (tra is-4-{4-[({5-((2,5-Uiftnorop1wny)amino)- I ,3,4-oxadiazol-2-

10 y2 ) carbornI)uthno]pheny )cj’eJohexy1)mcetaIe; 

methyl (tran-4-(4-({5-[(2,3-difiuorophenyflaminoF1 ,34-oxadinol-2-

� 
yI}carbonyl)amino)phenyt) 

methyl (trans-4- {4-((54(2,4,6-trifluotopheiyI)amjno)1 3 ,4-oxadiazol-2-

yl } carbonyl) am no] phenyl }c yol ohexyl)acetate; 

5 methyl (trans-4- (4-ft{5-ft3,4-diri thoxplieny2)amaoJ- I 3,4-axediazo]-2-

yl} carhonyl)amino]phenyl}cyclohexyl)acetate; 

methy’ {trans-4-(4-((-({3-IR)-2methoxy-1 -rnethylethoxy)pheixyl} amino)-1 34-

oxadiazo]-2-yljcasbonyl) amino)phrnxyl]cyclohexyl) acetate; 

methyl {trans4-[4-({ [S-( (3[(1S)-2-methoxy-I -methylethoxy]phenyl} amino)- 134-

20 cxadiazol-2-yljcarbony() amino)phenylJcycloJtcxyI}acetae; 

methyl (trans-4-{4-[({5-[(4-fluorc-3-metlioxyphenyl)amino]-1,3 ,4-oxadiazol-2-

yl) carbonyl)amino)phenyl) cyclohexyl)acetate; 

� 
(trnns-4-{44( (5-{(3fluorophenyI)arnino)-L3,4-oxadiazoI_2_ 

yQcarbonyl)awinojphenyl) cyclohexyl)acctic acid; 
4 

25 (tnns-4{4-(( 5-{(4-fluorophenyl)ainino)-1 ,3,4-oxadiazo(-2-

yl) carbonyl)amino]phenyl}oyclohexyl)acetie acid; 

(krans-4 {4-[({S-t(24-ditluoropheayl)aminaj-1 34-oxadiazol-2-

y }carbonyl)arnino]phenyl) ccIoIieryUacetic acid; 

(trans-4- (4-ft{5-[(2,6-difluoropherryflamino]- I 34-oxadiazol-2-

0 yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; 

(trans-4-14-T({ 5-j(2,5-difluorophenyl)amiao]-1 ,3 .4-cxadiazol-2-

yl) carbonyflalTiino)pl,eriyl}cyclohexyl)acebc acid; 
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(trans-4-(4-R { 5t(2,3-difluoropI1emyI)aminc)-1 .3 ,4-oxadiazol-2-

yl } carbe n O cmi no] phenyl } eye’ ohexyl)acelic acid; 

(trans -4- {44({5-[(2,4,6-trifluorophenyl)aniino] I ,3,4-oxadiavol-2-
� yl}carbonyl)amino]phenyl)oycichexyDacetic acid; 

5 (trans-4-{4-[({5-ft34-dimethexyphenyl)aminoj- I ,34-oxadiazol-2-

yl) carbonyI)ainino]phenyI}cyclohexyacctic acid; 

{trans-444-(({5-((3-[(l S)-2-methoxy-1 -methylethox)]phenyl}arnino)- I,3,4-oxadiazol-2-

yl] catbonyl} arnirio)phcnyl]cyclohexyl}acetic acid; 

� (trans-4- [4( { [S -({3-[(l R)-2-methoxy- I -methy!ethox’.jphenylJamino)- I 2-

10  acetic acid; 

(transA-{4-[((5-f(4-fluoro-3-methoxyphenyl)amino)-) ,3,4-oxadiazoI-2 

yl } carbonyflamino]phenyl}cyclobexyt)acetic acid; 

1-15-[(l5 [(2-fluorophenyl)amino]- 1,3 ,4-oxadiazoi-2..yI) carhonyl)amino]pyridin-2-

yI}piperidine-4-caitoxyliv acid; 

15 I - { 5-[({5-[(2,4,5-trifluorophenyl)amino] - I ,3,4-oxadiazol-2-yI} carbonyl)aminojpyridin-2-

� yl }piperidine-4-carboxylic acid; 

� 1-{5-[( { 54(3 ,4-difluorophenyl)amino]- ,34-oxauiazol-2-yl} carboayl)amino]pyridin-2-

yl) piperidineA-carbcxylic acid; 

1- {5-[((5-[(4-tluorophenyflaminoj- ,3,4-oxadiazc!-2-yI} carbonyflamirio]pyridin-2-

20 yl}piperidine.4-carhoxylic acid; 

methyl 4- {4-((( 5-ft2-flucrophenyI)inc] -1 ,3,4-oxadiazol-2-

yl } carbonyl) aminojphenyl) butanoate; 

� 
methyl ((4-[(15-[12-fluorophenyl)amino]- 1.3 4-ocadiazol-2-

yI}carbonyl)amiaojplienyl} thio)acetatc; 

25 methyl 3-{4- [(( 5-2-fluorophenyI)amino]-1 ,3,4-oxadiazol-2-

yI}carbonyamino]pheny1) adamantanc-1-carboxylat; 

methyl 3- { 4-[( (5-(2-fluorophenyI)ainino]- I,3,4-oxadiazol-2-

34 } carhonyl)amine] phenyl } cyclopentanecaaboxy( ate; 

methyl 4’-(((5-[(2-fluorophenyflarninc]- 1,3 ,4-oxadfazo-2-yl}carboriyI)atriino]biphenyI-4-

30 carbexylate; 

ethyl (4- [({5-[(2-fluorophenyl)amino]- I ,34-oxadiazoI2-yl) carboiiyl)amino]biphetiyl-3-

yI)acelate; 
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ethyl etilyt 3-{2-[([5 1(3,4 diiluoroplienyi)ainino]- I 34-cxacliazol-2-yl} carbonyl)amiao-2,3-

dihydro- Iii -inden- S-yJ Jpropanoate 

S ethyl ((IR,3R)-3- {4-L((5-1(3,4-difluorcphenyl)amine]_1 3 ,4-oxadiazol-2-

yi carbonyl)aniitto3pheny} cycIohexyUacette; 

ethyl (3-{4-[({-[(3,4-difluorophenyl)amino1-I ,34-oxadiazol-2-

yI}carbonyl)aniinophenyl } cyclopentyl)acet4te; 

methyl 4 { 3 -[({5-[(3.4-difluorophenyl)amino]-1 3,4-oxadiazol-2-

I U yl) carbonyflamine]propoxy}benwate; 

methyl 3- 3-U 1-1( ,4-difluorop)ieayflarnino-I 3 ,4-cxadiazol-2-

yl carbony I)arino propoxy) benzo ate; 

n’ethyi cis-3- {4-(((5- [(3,4-dWtocoph nyl)a,thnoj-1 34-oxadiazol-2-

yl } car onyflamino] phenyl } cyci obutanecarbox ylate; 

IS ethyl cis-3- {44({5-[(3 ,4-difluoraphenyl)arnino- I ,34-oxadiazol-2 

yl}oaxbonyl)aminojbenzyl) cyclobutanecarboxylate; 

4-{4-[((5-[(2-fluorophenyl)amino)-1 ,3,4-oxadia1 oI-2-yl} carbonyl)aminojphenyl) butanoic 

acid; 

3-{4-[((5-[(2-fluorophenyl)aminoj- I 34-oxadiazol-2-

20 ylcarbonyqarnino7p)teny2 }adarnamtane-1 -carboxy]ic acid; 

3-{44({5-[(2-fluorophenyamino]-I ,3,4-oxadiarol-2-

yl) carbonyaminojphenyl} cycloperitaneoarboxy!ic acid; 

� 
.3 4-oxadazol-2-yl}carborIyI)aminoIhipbenyl-4-

carboylic acid; 

25 {4’-t((5-f(2-fluorophenyflainino]-1 34-oxadiazol-2-yl}carbonyI)aininobiphenyl-4-

yl}aoetic acid; 

{4’4( (5-U2-000ropheny))an o-l3,4-oxadiazol-2-y) carbonyl)aminoJbiphenyl-3-

yI}acetic acid 

f(1,4-trans )-4’-f(f5-((2-fluorophonyi)aminol 34oxadiazoi-2-yJ carbonyQairilno}- 1, 

30 bi(cyciohey1)-4-yljacetic acid; 

3-{2-R{5-[(3,4-difluoropheriyl)ainino]- 1 ,3,4-oxadiazol-2-yl}carbonyl)amino]-23-dihydro-

IN-inden-S-yl}propanoic acid; 
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� (3- (44({ 5-1(34-dif1uorophenyarniuo]- 3 ,4-oxadiazI-2-

yl}carbonyl)ajnino]phenyl} propyl)malcuic acid; 

(4- (4-R{5-[(2-fluorophenyl)arninoj-I ,34-oxadiazol-2-

� yl} carbonyl)amino}eycichexyl}phcnyl)acelicacid; 

5 (3- {4-[({5-[(3 ,4-difluorophenyl)aminc]- ,3,4-oxadiazol-2-

yI}carbonyl)aminolphenyl }cycIohcxyacetic acid; 

((3R)-3- (-I({ 5-[(3,4-difluorophenyl)amincl-1 ,3,4-oxadiazol-2-

yl } carbonyl)aminojphenyl} cycopentyI)aceLic acid; 

((3S)-3- {44( 5-[(3,4-difluoropheny1)aminoJ- I,3,4-oxadiazol-2-

10 yl}carbonyl)amino)phenyl) cyclopentyl)acetic acid; 

4-{3-t( 54(3 ,4-difluorophenyOarninc]-1 ,3,4-oxadiazoI-2 

yI}carbotDarnino1propoxy}benzoic acid; 

343-[5-[(3,4-difluoropheny1)amino]- 1,3,4-oxadiazol-2-

yl) carhonyJ)aminojpropoxy} benzoic acid; 

15 3 -{4-ft{ S-[(3,4-difluoroplicnyl)amino]- 1 ,34-oxadiazol-2-

yt}carl,onyl)aminojphenyl) cyolobutanecarboxylic acid; 

3-{4-[((5-1(3,4-difluorophenyOaminol-1 ,3,4-oxadiazol-2-

yl) carboIlyI)aminolbeiizyl }cyclobutanecarboxylic acid; 

� 5-{4-[({5-[(3,4-difluorophcnyl)arniao- I 3,4-oxadiazoI2-

20 yl) carbonyl)nminojphenyl }pontanoic acid; 

N- (4-[traris-4-(2-aaiino-2-oxoethyl)cyclohexyl]phenvl} -S-[(2-fluorophenyflamino]-1 3,4-

oxadiazole-2_carboxamide; 

N-{4-[trati-4(cyanoniethy1)cycIohexy1]pheayI}-5-[(2-fluoiop11enyI)amino]-1 
34-

cxadiazole-2-carboxam ide; 

25 5-[C2-fluorophenyQaminoJ-N-[4ropysuUbriyI)pheiiyIj-1,3,4-oxadiaza1e-2_cathoxaiuhlo; 

methyl 4_{ [5-({ [4-(4-aoetylpiperazin-1 -yflplicnyl]arnino)carbonyl)- I ,3,4-oxadiazol-2-

yl] amino } bipheuyl-4 -carboxylate; 

N-[4-(4-acetylpiparazin- I -yl)phcnyI]-5-(4-chIoro-2-fluoro-5-hydroxypheny)aminoj-

I ,3,4-oxadiazole-2-carboxamidc; 

30 ethyl (5- ([5-({ [4-(4-acctylpiperazin- I -yI)phenyljamiao) carbonyl)- I ,34-oxadiazol-2-

yI) amino } -2 -chloro-4-fluorophenoxy)acetate; 
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methyl 3’ ([5 ( [4-(4-acetylpiperazin-1-y()phcriyt]amino) carboiiy)-1 ,3,4-oxadiazol-2-

yl]amino) biphenyl_4-carboxylatc; 
3! ([5-({ [4-(4acetylpiperazin-1 -yl)phenyl)arniiio) catbonyl) IS ,4-oxadiazcl-2 

yl]arnino)biphenyl-4-carboxylic acid; 

5 2-({4-[((-2-flurophenyl)ainino1 ,3,4-oxadiazoI-2 

yl) carbcny1)amin]plienyl} sukfonyO-2methy(propancic acid; 

,34-oxadiazoI-2-

yI}carbonyl)axnino]pheoyl} cyclohexyl)acetic acid; 

(trans -4-[4-( 
{ 

f5 -(I ,3,44hiadiazo]-2yIamino)-1 34-cxadiazo)-2-

I 0 yI.lcarbonyl 
} 

arnino)pheuvl]cydohexyl acetk acid; 

(trans-4- (4-H (5-(2,5-dirnthyIpyridin-4yl)an3inc]-1 ,3,4-cxadiazol-2-

� 

y!)carbony)ainno7phenyl }cyclohexyl)acetic acid; 

(trans-4- {4-[({ 5-[(56-dirnethyIpyrazin-2-yI)mno]-1 ,3,4-oxadiazol-2-

y1)c&bonyaminoJphcny!}cycIohcxy1)acctie acid; 

15 (txais-4- {4-(( (5-[(3-metllylpyrazin-2-yl)amino]-1 ,3,4-oxadiazol-2-

yl 
} 

carbonyl)umino]phenyl) cyelohexyl)acetic acid; 

(trans-4-{4-[((5j(5 bromQpyrazin-2-yl)amizol-1 ,34-oxadiazol-2-

yl}carbonyl)aininophenyI} cyclohexyl)acetic acid; 

(tras-4{4-[({5-[(2-rnetI1oxypyrirnidin-5-yl)atnino]- I ,34-oxadiazol-2-

20 yl) carouyI)amhiophenyl }cyclohexyl)acetiv acid; 

((raixs-4- {44({ 5-[(5-benzyl- I ,3,4-oxadiazol-2-yI)amino]-1 ,3,4-oxadiazol-2-

yl}carbonyl)aminc)phenyl} cyclohexyl)acetic acid; 

(trans-4- (4-{((5-[(3-methyiI 2,4-thiadiazol-5-yflarninoj- I ,3,4-oxadiazoi2-

carbcnyl)arnino]phenyl}cycicliexyl)acetic acid; 

25 (trans-4 (4-[({5-g3-ethy I ,2,4-thiadizo2-S-y))niiioJ- ,34-oxadthzol-2-

yl)carbonyI)arnino]phenyI}cyclohxyI)acetic avid; 

tracs-4{4-[( (5-[2,6da ethjpyrm3din-4-ymTh-) 4oxadiazoI2-

yl) carbonyl)aninophenyl}cyclohexyI)acetic acid; 

(trmis-4-14-f((5-f(I,3-diniethyl- I H-pyrazol-5yl)arni,cJ- I 34-oxadiazil-2-

30 yl) carbony1)aminopheriyl}cycIoIixyl)acetic acid; 

(trans-4- {4-[({S-[(6-chloropyrazin-2-yI)arnino]- 1,3 ,4-oxadiazol-2-

yl}carboayl)amino]phenyl} cyclohcxyl)acetic acid; 



WO 1OO6f{P4 I - - PCT/G112005/00426 
109 

96 1 
5-f3,5dbmethypyrazin-2-yl)ajnino]- 1,3,4-oxadiaiou2-

yl) carbonyl)amino)phcnyl } cyclohexyl)acetio acid; 

(tratis-4-(4-{((5- {[4(trifluorometbyJ)- 1,3 -ih)azol-2-yJamin@-1 3,4-oxadiazo1-2-

y1)chonyl]4mh1o}phenycyclohexyl]acetic acid; 

methyl (tiaiis-4- (4-{5-[(3,4-dit1uorophcnyI)airrinoJ- 1,3,4-oxadiagol-2-

yl}carbonyamino]phenyI) cyclohexyl)acetate; 

(trans-4-(4-[({ 54(3,4-diUuorophenyamnoJ-1 3,4-onthazol-2-

yl) carbonyl)arninojphenyl) cyclohexyl)aoetic acid; 

methyl (flns-4- (4-[( (5-[(3-chloro-4-cyanophcnyl)aminoJ - I ,3,4-oxadiaS-2-

10 yl }carbonyI)arninophenyl }cyclohexyl)acetate; 

methyl trans -4-(4- 1t(5- 4 [4-cyano-3(tu auoromethyl)pbenyflamino}l ,3,4-oxadiazo2-

� 
yl) carboyI amino}henyflcyclohexyl) acetate; 

methyl (trans-4-{4-[({5-[(3 4-dicyanopIwiiyl)arnino]- 1,3 4-oxadiazol-2-

yI)carbonyl)arnino]plienyl }cydoleyI)acetate; 

15 methyl (trans-4-44-[((5-[(4-cyano-3-rnethylphonyainino3-1 34-oxadiazol-2 

yl) carbonyl)aminojpbenyl) cyclohexyI)acettte; 

inethyt ttrans_4-(4{((5- j4-cyano-3-(methyIthio)phenyijamhio) - I A4-oxadiazol-2-

floarbonylj amino) phenyl) cyclohexyljacetate; 

(trans-4- (-t({ 5-((3<hloro-4-cyanopI,enyI)ajnino} I ,34-oxadiazol-2-

20 yI)caI-bonvi)an,irIoJp]1enyI) cyclohexyl)acetic acid.; 

[train-4-(4- { [(5-{(4-cyano-3_(txifluorometh7phenyl) amino) -1,3,4 oicadiazal-2-

acid; 

� 
(trans-4- (44({ 5-[(3,4-dicynophenyl)ammno4 

yl) carboxiyl )am)nopuzeny1Jcyc2olwxyJ )acetk add; 

25 (trans-4{44((5-[(4-cyano-3-methyphenyI)amino]1 ,3,4-oxadiazcl-2-

ycarbo;’yl)arninophenyl }cytlohex-yl)aeetic acid; 

[trans-4-(4- ([(5- f  [4-cyano-3-(methylthio)phcnyljaniino}-1 ,34-oxadiazol-2-

yI)caronyIJainffio }phenyi)cyclohexy]acetic acid; 

(transA-14-[({5-g3-chIoro4-fluorophenyI)aininc]- 13 ,4-oxadiazoi-2-

30 yl}carbonyl)amino)phenyl} cyclohexyl)acetic acid; 

(traus-4{4-[((5-[(3,5-dimthylpIxenyl)amino]- I 3,4-oxadiazol-2-

yl) carbouyl)aminojphenyl} cyc!ohexyl)acetic acid; 
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{trans-4-(4- ff(5- tt4-fluoro-3-(iriftuoromethyl)phenyUamino) -1,3 4-cxadiazoi-2-

yf)carbonyflamino }phenyl)cycioiicxyljueetic cid; 

[trans-4-(4- [ [(5 [3-fluoro-5-(trifluorometliyl)phenyflainino} - I ,3,4-oxadiazol-2-

yl)carbonvljaminojphenyflcyciohexyl]acstic acid; 

S (trans-4- (4-( (5 -[(2-methyl- I 3-batizothiazot-6-yI)amino]- I ,34-oxadiazo1-2 

yI}carbonyl)ainino]phenyl} cyclohcxyl)acctic acid; 

(trans-4- (4-[(( S-3-cyano-4-methylphenyI)auniao]- I 3,4-oxadiazol-2-

yl}carbonyl)amino]phenyl } cyclohexyl)acetic acid; 

(traus-4- 4- 5-[<3-cyano-4-fiuerapen)’))mno- ,3,4oxadiaw)-2-

10 yI} carbonyl)aminc]phenyl}cyclohcxyl)acctic acid; 

(tran-4- {4_ft{5-L(5_chloro_2-fluorcphenyl)anhirioj-1 ,3.4oxadiaZOl-2-

yt}carbonyl)aaiirn4pheny(} cyclohexyl)acetic acid; 

[traa-4-(4- ( [(5-{(4-metboxy-3-(tritluorometliyl)phenyl]amino) -1 ,3,4-oxadiazol-2-

yl)carbonyl]arnino}phcnyl)cyclahexyljacetic acid; 

15 (transA-{4-[((5-t(4-chIoo-3-cYanophenYl)amiuo- 1 ,3,4-oxadiazol-2-

yJ )carboJ1y])amiI]ophenyI) cyclohexyl)acetIc acid; 

(traris-4- (4-{( -[(4-chloro-3-mcthoxyplxenyl5amino- ,3,4-oxadiazol-2-

yll carbonyl)amino]phenyl}cyclohexyl)acctic acid; 

[trans-4-(4-([(5  { [3-methoxy-5-(tdfluorowethyl)phenyljamiito )- ,3,4-oxadiazot-2-

� yI)carbonyl]umino}plienyl)cycloliexylacetic acid; 

(traus-4- (4-i((5-[(4-chicro-3-fluorcphenyl)ainixio}- ,3,4-oxadiazol-2-

yl}carbonyOarninolpIIeuyI) cyclohexyl)acetic acid; 

� 

(tans -4- (4-EU 

yl}carbanyflarninc3phenyj}cycIoIixyacatia acid; 

2 (trais-4-{4-[((54(3-fluoro-4-rnetj,oxyphenyJ)amino]-1 ,3,4-oxadiazol-2-

yI}carbonyl)aluinolphenyt} cyclohcxyl)acetic acid; 

(tratis-4-{4-f(( 5-[(2-rnethyt- I ,3-bonzothiazoI--yI)amixo] - 1,3 ,4-oxudiazol-2- - 

yI)catho22yl)minopIwn)4}oyco11e.%yl)ac.etio acid; 

(trans-4-{4-[((5-[(2-oxo23-dihydj-o- H-bcnzimidnc!-5-yflaminoj- I ,3,4-oxadiazoI-2-

30 yI)carbonyl)amino)phenyl}cyclohexyl)acetic acid; 

(traa-4- {-R{ S-[(2-methyI-1U-bcnziniidazol-6-yl)arni.no I ,3,4-cxadiazoh2-

Yll carbonyl)amino]phenyl }cycichexyl)acetic acid; 
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{traus-4-M_((5-(quinolin-3_ylamino)- 1,3 4-xadiazol-2-

ylicarbortyli amiao)phenyllcyclohexyl}acetic acid; 

[(rans-4-(4- ([(5- ([6-(4-chIorapheiioxy)py2din-3-yfla3ni3o} -] 3,4-oxadiazoI-2-

yl)carbonyl]amiao}phcmyl)cyclohexyljacetic acid; 

S (traris-4- (4-[({5-[(6-metlioxypyr din-3-yI)anunoj-1 .3 ,4-oxadiuzol-2-

yI}carbonyI)aininophenyI}cyctohexyl)acetie acid; 

(trazts-4- {4_L(54<4-inethypyridin2-yJ)mh]oj-1 ,34-oxadia2oI-2-

yl}carbctyaminc]phenyI }cyclohexyl)acetic acid; 

(trans-4-{4-[({S-[(5-rnethylpyridin-2-yJ)amino]-1 .3 ,4-oxadiazol-2-

10 y(}earbonyI)aminophenyq cydohexy)acetic acid; 

(trans-4- (4-( {5-2-methoxypyriditi-3-vi)ainiac1,3 ,4-oxadiazo1-2-

� 
y}earboiiyI)aninophenyl cyckthexyflacetic acid; 

(traris-4-{4-[((5-(5-fluoropyridin-2-yI)amino- 1 ,3,4-oxathazcl-2-

yI}carbonyl)aininophenyl cyclohexyflacetk acid; 

15 traj,s-4-f- ((5- (6-(4-methoxyphonoxypyridin-3-y1]amino}-1 ,3,4-oxadiazol-2-

yI)carbonyljamino}phenyl)cyclohexyljacetic acid; 

{tran54-[4-(([5-((6-[(3-chlorobrnlzyl)oxyfl)yridih-3-yl) ainino)-1 3,4-oxadiazc,I-2-

ytica1borryl) a ino)pheny}cyioliexyfl acetic and; 

trans-4-[4-({ (5-( IH_pyrroloj23_blpyridiil-5-ylainino)_ I ,3,4-oxadiazol-2-

20 yl]carbonyl} ainino)phenyl]cyclohexyl} acetic acid; 

(tnns-4- (4-[({5-f(6-cyanopyridin-3 -yI)arnino]- I ,3,4-oxadiazol-2-

3 carbony)a !inophen)1 }cyo)ohexyl)acetio acid; 

� 
(trans-4-{4-R15-[(5-cyancpyTidin-2-yoamino3-

yl}carbcsiyl)amiao3plienyl}cyclohexyflacetic acid; 

25 rae- ethyl 2-(tnms-4-{4-[ç[5-[ç1,4,5-trifluotopheriyQan,inoj- I ,3,4-oxadiazoI-2 

y] ci,ony])amjj,oJp]mnyi}cyci ohexyl)propanoatc; 

rat- ethyl 2 -(trans -4-{4-[(( 5-[(4-cyanophenyl)amino)-I ,3,4-oxadiazol-2-

yI} carbonyl)amino]phenyl} cyclehexyl)propanoate; 

no- ethyl 2-(trans-4- (4-(({5-ft3,4-dWuoropiieay?Jamitiaj I ,3,4-oxadiazcl-2-

30 yl) carboxiyl)aminoiphenyl) cyelohexyl)prcpanoate; 

rat- 2-(trans-4- {4-(({5-[(2,4,5-trifluoiophenyl)amincj- I 3,4-oxadiazol-2-

yl)carbonyl)amjnojphenyl) cyelchexyl)propanoic acid; 
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rae- 2-(trans-4-{4-t(j-ft3 ,4-difluorophent)alninci-1 ,3 ,4-oxadiazcI2-

yl 
} 

carboriyl)amino]phenyl 
} 

cyclohexyl)propancic acid; 

race, 2rans-4- (4-[((5-[(4-cywopheiiyl)ainino- ,3,4-oxadizo1-2-

yl) carboriyl)ainino]phenyl }cyclohexyl)propanoic acid; 

5 (trans -4- {4-[({ 5-[(4-methylpheiiyl)aininoj- 1 ,3,4-cxadiazol-2-

yl) carbonyl)arnino]phenyk} cyclohcxyl)acetic acid; 

(trans-4-{4-{( {5-[(4-hrornophenyi)amincj- I,34-oxadiazol-2-

yl) carbonyl)aniino]phenyl) cyclohexyl)acelic acid; 

(traus-4-{4-[({5-((4-eIhoxypheiyI)arnino]- I .3.4-cadiazol-2-

10 yl 
} 

carbonyl)aininophenyl}cycIohexyI)acetic acid; 

(trans -4- j4-[({ 5-t(4-tert-butylphenyl)amino]-1 ,3,4-oxadiazol-2-

� 

yl}carbonyamino]pheny1}cycIohexyI)acetic acid; 

I ,34-cxadiazol-2-

yl)  carbcnyl)amino]phcnyl}cyciohexyl)acetic acid; 

15 (trans4- (4-[( 
{ 

5-[(2-methy1phetyI)aininoJ- I ,3,4-oxadiazal-2-

yl 
} 

carbonyaminojphenyI}cycichexyI)acetic acid; 

(trans-4-(4- ((5-([4-(aninosulfonyl)phenyflainint) - I ,3,4-oxadiazol-2-

yl)carbcnyl]arninc}phenyl)cyclohcxyl]acetic acid; 

(trans4-{4-[({ 
5-t2-chIcrophenyI)amirIoj-1 

,3,4-oxadiazcl-2-

20 yl }carbonyL)aminoJphenyIJcycLo1oxyI)acotk acid; 

(txans-4-{4-[( 
{ 

5-1(3-rnetboxyphenyl)anuno]- I ,3,4.cxadiazol-2-

y}carbcnyI)amino]phenyI} cyclohexyl)acetic acid; 

� 

[trans-4-[4-(c(5-((4-Rtrifluoromethyl)tIlioIphenyl}anino)4 

yI)carhonyl}arninc)phny!JcycIohexyl) acetic acid; 

25 5-3,4-difIuoropIieny1)arninoj-N-(4-phenoxyphcnyI).1 ,3,4-oxadiaaolo-2-carboxamide; 

5-[(3,4 difltiorophenyl)amino],N- [4(2-inethoxyphenoxy)phenyl]- I 3,4-oxadiazoIe2 

carboxaiii ide; 

5t(3,4-difluorophenyl)anino]-N-[4-(4-rnethylphenoxy)phenyll-1 3,4-oxadiazole-2-

carboxamide; 

30 54(3,4difluoropIienyflamino]-N44-(3-metIioxyphexoxy)phenylj- I 34-oxadiazole-2-

carboxamide; 
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N_(3.5-didi)oro-4-nohoin-4-yipbenyl)5-[(3-methy1pheIiyDatnirlo3-1 3 ,4-c,adiazote-2- 

carboxamide; 

N- {6[4-(cycIcpropyIaiethyl)piperazr- I -yI]pyridin-3-yI) -5-[(2-fluorophenyf)amino]-

j ,3,4-oxad]azole-2-carboxarnidc; 

5 5-2-fluorophenyflaminoj-N-{6-4-(2-metlioxyethyI)piperazin-1 -yflpyridiii--yI}-1 3,4-

oxadiazok-2- earboxamide; 

5-(2_fluorophenyl)aminoj-N-14-(2_morphcIin-4-yIethoxy)phenyI1_ I ,3,4-oxadiazole-2-

carboxamicle; 

5-[(2-t1uoroplienyQa,nino-N-14-(3-hydroxypropoxy)p1ieny1J-) ,3,4-oxadiazo1e-2-

10 carboxaxtde; 

N-(4-(2-ethoxyethoxy)phenyll-5-j(2-fluorophenyI)alninc]-1 ,3 ,4-oxadiazole-2-

carboxumide; 

N- (4-[2-(diethylainino)- 1,1 -diinethyl-2-oxoethoxy]phenyl) -5-[(2-fluoropheriyt)arnino-

1,3 4-oxadiazo le-2-carboxamide; 

IS 5-[(2-f?u3A,phenyDaminoJ-N--(4--p)’no}din -dphenyi)-J ,3,4-oxadinole-2-carboxamide; 

methyl trans-4-{4-({5-[(2,4,5-trifluorcphenyl)arninc] - I 3,4-oxadiazoI-2-

yl)carboayI)auiio]pheny(} cyclohexanecarboxylate; 

tram -4- (4.[({5-L(2,4,5-tri–Iuaropheoyi)amiiao)- I,3,4-oxadiazol-2-

yl }carbonyl)arnino]phenyl} cyclahexariecarboxylic acid; 

20 methyl 6- (4-L((5-[(2-fluorophenvl)awinoi-1 ,3,4-oxadiazol-2-yt} carbonyl)arninojpiperidin-

I -yl)nieotiaate; 

6- t4-R{5-t(2-fluorophenyflaminoj-1 !34-oxadiazol-2-yI} carbonyI)aminopiperidin-1 - � 

yl) mootinic acid; 

6- {4-R{5-[(2-fltioropheiiyl)arninoI- I ,3,4-oxadiazcl-2-yI) carbonyl)amino]piperidirr-1-

25 yl}nicotiaainide 

(6- (4- [({S-ç(Z-fluoropheayainino} ,3,4-oxadiazol-2-jl}carbouyl)aminojpiperidth-1 - 

yI}pyridin-3-yI)aceuc acid; 

S-{t3-anilitooarbonyk)phenyl]arnino) -N-(6-mcrphotin-4-ylpyridin-3-yl)-1 3,4-oxadiazole-

2-curboxarnide; 

30 N-{4-[ftans-4-(aminomethyl)cyclohegyflplienyl) -5-[(2-fluorophenyOamino]_I 3’-

oxadiazole-2-carb oxamide; 
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left -butyl I(krans-4- {4-R[ 5-ft2-fluorohenyl)amino]- ,3,4-oxadiazol-2 

yl}cathoflyl)arninolphenyfl cyclohexyl)methyllcarharaate; 

methyl (I (-[((5-[(3,4-uorophenyflamitioJ- ,3,4-cgadia?ol-2-

yl ) c arboayl)arninol pyridin-2-yI } piped din-4-yl)acetate; 

S (I -{54({ 5-(3,4-difluorcphenyl)aminoJ- I ,3,4-oxadjazol-2-yI}arbonyl)amino]pyridjn-2-

yl }piperidin-4-yi)acetic acid; 

methyl [l-(5- [(5-( [4-(tifluoromethoxy)phenyflemiro}-1 .3 ,4-oxadizol-2-

yc arbonyl) amino } pyrid in-2-yI)pip cr1 din-4-yl] acetate; 

p -(5- { ((5-i 4-(tLificiorcrnethaxy)penyflamio-1 3,4-oxadiazoI2-

10 yl)carbonyl] amnino}pyridin-2-yl)piperidin-4-vflacetie acid; 

(2R) -2-(trans-4- {4-f({5-{(2,4,5-trifluorcphenyl)amninok I 3,4-omcadiazol-2-

y }caT-bonyarthziojphcnyl}cycIohexyi)-piopanoic. acid; 

(25)-2-(trans-4- [4[((5-[(2,4,_trifluorophenyl)arniic]- I ,34-oxadiazol-2-

yI}carbonyl)arninc]phenyljcyclohexyl)prcpanoic acid; 

5 (2R)-2-Ornj--4- f4-U{5-L(34-difluoropheiayuaminc)- l,3,4-oxadiazcl-2-

yI} carbonyarninoplienyl} cycichexyl)propanoic acid; 

(28)-2-(truns-4- {41((5-t(3,4-difluorophenyornniaoi-1 ,3,4-oxadiazol-2-

yl}carbonyi)aminoj-p]ieny] } cyc]o]10ry])propanoie acid; 

(2R)-2-Qr,m.r-4- {4-[({S-ft4-cyanophermyl)amincj- 1,3, 4-oxadiaaol-2-

20 yl) carbanyl)arnirio)phenyl}cyclohexyl)_propanoic acid; 

(2S)-2-(trans-4- {44({54(4-eyamlcplienyl)am,iinoJ-l34oxadiazol-2 

yl}earbonyarnito]phenyt) cyclohexyl)-prcpanoic acid; and/or 

� 
ethyl QR)-2-(traiis-4-{4-(5-g2,4,5_trjfluorcpljenyl)agjjno l,3,4-oxadiazcl-2-

y! ) carboayQamniiaojphenyl} cyclohexyflprop anoate; 

25 ethyl ,3 ,4-ozadiazol-2-

yl}carbonyl)amiho]phenyl} cycichexyl)propatioate; 

ethyl (2R)-2(tran-4- t4-R{ S-(3,4-diUuorcpbenyl)arninc] -1 ,3,4-oxadiazcl-2-

yl) arbonyl) aminolphenyl} cyclohexyI)propmmo ate; 

ethyl (2S)-2--(trrans-4- (4-[({5-ft3,4-dieuoropnenyflamino- I ,34-oxadazo-2. 

30 yI}carIonyI)amino]pIienyl} cycIchexypropanoate; 

ethyl (2R)-2 -(trans-4-{4-[({ S-[(4-cyancpheiyl)arnino]- 1,3 ,4-oxadiaaol-2-

ylJ bonyflaminojpheayl}oyclohexyflprcjpanca(e; 
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ethyl ethyl (2S)-2.(trans-4- (4-[Q5 f(4-cyatioplienyl)aminol- I 34-oxadiazol-2 

yl) caibonybaininophenyI}cyctohexyl)propai,oate; and/or 

methyl 2-methyl-2-(tran-4- (4-k 
{ 

5-2,4j-triQuoropbenyI)amino]- ,3,4-oxadiol-2-

yflca,bonyl>aminoplaenyl} cycohexyfl,roparioate; 

5 2-methyl-2-(trans-4-14-[(15-[(2,4,5-lrifluozophenyamincJ- I ,3,4-cxadiazol-2-

yt) cai acid; 

l -(5-[({5-f(3 ,4-difluQrophenyflamino]- I ,3,4-oxadiazo]-2-yl}carbonyl)aminopyridin-2-

ytj -4-niethy(piperiditte-4-catboxyuc acid; 

)-{5  I ,3,4-oxadiazo1-2-y} carbonyl)aminojpyridin-2-yl} -4-

10 methylpiperidirie-4-carboxylic acid, 

4-methyl-I -(5- 
{ 

f(5-{4-(trifluorometlioxy)phenyljamino- I 3,4-oxadiazol2-

yI)c.arbonyqamino} pvridin-2-ypiperidiue-4-carboxykc acid; 

4-methyl-1 - 5-[((5-[(2,4,5-trifluorophnyl)amirio]- I ,3,4exadiazoI-2-

ylI carbonyl)amino]pyridin-2-yI) piperidino-4-carboxylic acid; 

15 4-methyl-I -(5- 
{ 

[(5-{ 4-(trifluoromethyJ)pheiiyI]amino} - I .34-oxadiazol-2. 

yI) caronyl] amino) pyridi i-2 -yI)piperidin e-4 -carb oxylic acid; 

I -(-{ ((3-(f4-(4-chlocophenoxy)phenyl]amino)-I ,3,4-oxadiawl-2-

yI)carbonyl]amino}pyridin-2-yl)-4-methylpipericHne-4-xf,oxyljo acid; 

methyl I -{5-[( (5-[(3,4-difluoroplaenyl)aminoj-1 3.4-axaciiazol-2-

20 vi) carbonyflamino]pyridin-2-yJ) -4-methylpiperidine-4-carboxylate; 

methyl I -{5-[( (5-[(4-ethylphenyl)amino] -I ,3,4-oxadiazol-2-yl) oarbonyl)amino)pyiidin-2-

yl 
} 

-4-methylp iperidiiie -4-carboxylate; 

methyl 4-methyl-l-(5-{ ((5-{ 4-(trifluoromethoxy)phenylJarnino}-1 ,34-oxadiazol-2-

yflcarbonyl] aminoI pyridth-2-yflpiperidine-4 -carboxy! ate; 

25 methyl 4-methyl-I 
- (5-[((5-[(245-ifluorophenyI)arntho]-1 ,3,4-oxadiazol.2-

yl) carhonyl)omine]pyridin-2-yl}piperidine-4carboxylate; 

methyl 4-mcthy1-1-(5-(1(5- 
{ 

t4-Orifluuromethyl)phcnyl]aInino}- I ,3,4-cxadiazol-2-

yI)carbonylarnino} pyridin-2-yl)piperidine-4_crbcxyIate; 

methyl 1-(5- jK- {{4-(4-ch1orophenoxy)phenyIJinino} 
- I ,3,4-oxadlazol-2-

30 yl)carbooyl)amiiio}pyridin-2y1)-4methylpjpeddine4_earboxylate; 

-(S-{ (5- [4-(thorophtnoxy)phiy1 amino 
} - 

1,3 ,4-oxadiazol-2-

yflearbonyi]mino)pyiidin-2-ypiperidine-4-carboxyIjc ’cid; 
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rnethy ]-(5-U {5-ft4-ethy]pheny9arnincj- I ,34-oxadiazc]-2-y!} carbonyi)arninojpyridin-2-

yl } piperid me -4-c arboxylate; 

methyl 1-(5-([(5 f [4-(iftuoromethoxy)phenyl]arnioo1- I ,3,4-oxadiazol-2-

yl)caibonyl] arnino}pyridin-2-ypiperi din e-4-carh oxylate; 

methyl I -(5-f [(5-f [4-(trifluoromethyflphenyl]arnino}-1 ,3 ,4-oxadiazol-2-

yl)c xbony amino) pyridin-2-yI)piperi dine-4-carboxylate; 

(trans-4-{4-[((5-[(2-cliloro-4-rnethylpheayl)aminc]- 3,4-ox4diazol-2-

yl caxbonyl)aminojphenyl5 oyclohexyQacetic acid; 

(trans-4-{ 4-U { 5-[(4-methoxy-2-methylphenyl)aniino]- I ,3,4-oxadiazol-2-

10 yl) carboriyl)amino]phenyl 
} 

eyclohexyl)acetic acid; 

(trans-4- {4-[( [5-(4-fluoro-2-methyIphenyl)ainino] -1,3 ,4-oxadiwzol-2-

yl}carbonyl)aminaphenyl}cycIohexyl)acetic acid; 

� 

[trans-4-(4- 
{ 

[(5 
{ 

[4-i1uoro-2-(trifluoroincthy!)phenyl]amino} -1 

y)carbonylJarnino}phenyI)cyclohexyl]acetic acid; 

IS (trans-4-{4-ft{ 5- [(2,4-dichloroplxeriyl)amincj-1 ,3,4-oxadlazol-2-

yl )curbonyaminoJphenyI}cyclohexyflacetic acid; 

(trans-4-{4-[((5-[(2-chloro-4-cyanophenyl)amino)-1 S,4-cxadiazol-2-

yl} carbonyl)amino]phenyl 
} 

cycichexyacetic acid; 

(trans-4- {4-[( [5-f (4-cyano-2-inethylphenyl)aminoj-1 ,3,4-oxadiazol-2-

20 yl 
) 

c arbonyl)amina I phenyl 
} 

cyclohexyl)ace tic acid; a 

(trans-4- (4-ft 
{ 

5-{(4-chloro-2,5-dimethylpheiiyl)amirioj -1,3,4-oxadiazol-2-

yI}carbcnyl)amino]phenyl}cyalohaxyj)acetjo acid; 

(1rans-4-{4-(({54(4-oyano-2-ethylphenyarnino-1 3 4-oxadiazol-2-

� 

yl }carbonyl)aminojphenyljoyclohexyflacctic acid; 

25 (ians4-{4-[((5-[(2-cblcro4-fluoropheny1)amino]-1 ,34-oxadiazol-2-

yl) carbonyl)arnino]phenyl} cyclohexyl)acetic acid; 

(trans-4- {4-[( { 5-1(4-chloro-2_methylphanyoalnino]_ I ,34-oxadiazol-2-

yl }carbonyarnirio3phenyflcyckthexyQaceric acid; 

(trans-4-{4-f({ 5-[f2,3-dichlorophenyflaminoj-1 3,4-oxadiazcl-2-

30 yl) carbonyl)amino]phenyl) cyclohexyl)acetic acid; 

(1)ans-4-{4-[((S-[(2,5-dichIorophenyI)ninoJ I ,34-oxadiazol-2-

yI}carbonyl)alnil1cIpheI1y}cycIohexyI)acetic acid; 
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methyl I -(5- ([(5- ([4-(4-ohIorophenoxy)phenylaniino} -1,3,4 oxadiazol-2 

y

,3,4-oxadiazel-2y

 I)carb onyll am [uo} p yrid in-2 -yl)pi p eddine- 4-carboxyl ate; 

[I -(5-[(5- (4-(4-chlorophenoxy)pbenyI]amino}- I ,3,4-oxadiazol-2-

yI)carbonyl]amino}pidin-2-yl)piperidin-4-)1Jacetic acid; 

5 methyl [] -(5- (5-{4-(4-chlorophenoxy)phenyI]arnino} - I ,3,4-oxadiazol-2-

yl)carhonyl] amino}pyridin-2-yl)pipridin-4-yI)acetate; 

rac-ethyl2-(trans-4- (2-chforo-4-t({5_[(2,4j-E iHtxoro1ihenyi)minaj- ,3,4-oxathazal-2-

yl) carbonyl)arnino]phenyl} cycichexyl)propanoate; 

rae-ethyl 2-(trans-4-{3-chloro-4-R{ 5-[(2,4,5-trifluoro)henyI)amnc]- 1,3 ,4-oxadiazol-2-

0 yl }carbo2y’)arnh2opheny) }cydohexyl)pyopanoate; 

rac-2-(txans-4- {2-chIoro-4-[({5-(2,4,5-trifluorophenyI)arnino)-1 ,3,4-oxadiazol-2-

y) carbatiyi)aminophtnyl}cyelohexyL)propanoic acid; 

� rac-2-(thins-4- {3-chIoro4-[({5-((2,45-trifluorophen3I)arnino]-1 

yl)carbotiyl)arnino]phenyl}cyolohexyl)propanoic acid; 

15 ethyl cis-4- {4-[({ 54(24,5-trifluorophenyl)amino]- I ,34-oxadiazol-2-yl) carboriyl)amino]-- 

phenoxy) cycloliexanecarboxylate; 

cis-4-{4-[({ 54(2,4,3-trifluorophenyl)amino)-I ,3,4-oxadiazol-2-y(}carbonyI)amino 

phenoxy) cyclohexanecarboxylie acid; 

(1- (5-[(( 5-f(4-ethylphenyflarnino]- I ,3,4-oxadiazo2-yI) carbonyl)aminopyridin-2-

20 yl}piperidin-4-yl)acetic acid; 

I (3{ [(5-( [4-(trifIuoromethyI)pbenylamino}- I ,3,4-oxadiazol-2-

yl)carbonyl]amino)pyridin-2-yI)piperidin-4-y)]acetic acid; 

inethy (I - (5-[({5-[(4-e(hyIphenyl)anino- I ,3,4-oxadiazol-2-yi} catbonyijaaiino}pyridin-2-

� y } 

25 methyl (I -(5-{ [(5-{[4-trifluoromethyl)pheny1]amiric } - I 3,4-oxadiazol-2-

y))carbonyfl a rnrno}pidi n-2 -yJ)pi perithn -4 -yfla cetalo; 

54(4-ethylphenyl)ainino]-1,34-oxadiazol-2-yl) oarboriyl)amino]pyridin-2-

yI}piperidine-4-caiboxylic acid; 

l-(5-(gS- ((4-(trifluorornethoxy)phenyllarnino} -1,3,4-oxadiazot-2-

30 ycarbonylarnino}pyridin-2-yl)piperidine-4_carboxyIic acid; 

I (5_{ [(5- ([4-(tzifluoroinethy!)phenyl] amino)-! ,3,4-oxadiazol-2-

yI)carbonylJamino}pyridin-2-ypiperidine-4-carboxylic acid; 
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(Irons-4- (4-R 5-(2-bromo-4-methylphenyamino]-1 ,3,4-oxadiazol-2-

yl )carbonyflamino]phenyl}cyclohexyl)acetic acid; 

[tnins-4-(4- { f(5- { (2-chlorc-5-(trifluoromathyl)pheny]]arnino) I ,3,4-oxadiazcl-2-

yI)carbonyl]amino}phenyl)cyclohexyljacctic acid; 

5 (Irong-4-(4-{[(5-{ [2-bromo-4-(trifluorcmcthyphenyI]amiuo}- 1,3 ,4-oxadiazol-2-

yl)carbonyflamino} phenyocyclohexyflacetic acid; - 

ttrans-4-(4-{ 5-{[2-chloro-4-(trifluorornethyl)phcnyl]amino}-1 ,34-oxadiazol-2-

yl)carbony(]aiiiinc }phenyl)cyclohexyl]acotic acid; 

(Iran -4-{44( {5 -[(4-bromo-2-chlorophenyl)arnincj-1 ,3,4-oxadiazol-2-

10 yl} carbonyl)arnino]phenyl } cyclobexyl)acetic acid; 

(tvans4- (4-[( [ 5-[(3-ch)oro-2-methylphenyl)anuno]- I ,3,4-cxadiazol-2-

yI}carbonyl)amino3phenyfl cyckhexyl)acatic acid; 

� (Irans-4- (4-[({ 5-5bromo-2-methyIphenyI)amino-i 

yI}carbonyl)aininojphenyl}cyclohexyl)aoetic acid; 

IS (frans-4-{4-[({5-[(2-chlorc-5-fltrorophenyl)aininc] -1 3,4-oxadiazol-2-

yl ) oarbonyl)amino]phenyl}cyclohexyflacetic acid; 

(trans-4 (4-[( 5-(2chloro-5-methyI,henyI)amine] I ,34-oxadiazol-2-

yl}carbonyl)aininojphcnyl}cyclohexyl)acetjo acid; 

(trans-4-{4-(({5-[(5-chloro-2-inethylplienyflamirio]- 1,3 ,4-oxadiazol-2-

20 yl}carbcnyl)aminojphenyl) cycichexyl)acetic acid; 

ethyl 2-(3-{4-f({5-[(3,4-difluorophenyj)amino]- I ,3,4-oxadiazol-2-

yl ) c arh onyl) amino] phenyl } cyclobutyl)propanoate; 

2-(3-{4-{5-[(3 ,4-difluorophenyt)amino]- I 3A-oxadiazcl-2-

� yI}cai-baayl)amino]pIienyI}cycIobutypropanoic acid; 

25 methyl 1-{5-[({5-[(34-difluorophenyl)ainino]-1 ,3,4-oxadiazol-2-yI) earbonyl)aminoj-3-

methylpyrid in-2-yl } piperidine-4-carboxylate; 

methyl I -(3-niethyl-5-{ ft5-{ (4-trifluorcmethoxy)phenyflarniao) -I .3.4-oxadizcl-2-

yl)earbonyl) amino }pyridn-2-y l)piperidine-4-c arboxylate; 

metIiy l-(3-niethyI-5{((5-{ [4-trifluoromethyl)phcnyf]amino) - 3,4-oxadizol-2-

30 yI)carbonyl] amino) pyridin-2-yl)piperidiae-4-carboxylate; 

methyl 1-(5 [((5 [(4-ethylpheuyI)ammoj I 3,4-oxadiazol-2-yl) carbonyl)ajninoj-3-

rnethylpyridin-2yJ }piperidine-4-carboxyjate; -. 
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methyl (1 -{-t( S 34-diUucophenyI)aminoj- I ,3,4-oxadiazol-2-yI } carbonyflaminol-3-

methylpyridin-2-yI} piperidiri-4-yI)acetate; 

methyl [I.-(3-rncthy-5-{i(5-{[4-trifltoromethyL)phetyLjaLuiuo),4-odzol-2-

yi )carbonyl] amino) pyd din-2 -yl)piperi din -4 -yl] ace tale; 

5 methyl [1 -(3-rncthyl-5- fl(5- { [4-trifluoromethyl)phenvljamino) - I ,3,4-oxadizol-2-

y! )carbonyljamimo } pyri din-2 -y I)piperidin-4 -yl] acetate; 

methyl (I -(5- [({ 5-[(4-ethylplimyl)aminoj- I ,3,4-oxdiazol-2-yl}carbonyl)amino)-3-

methylpyridin-2y1 }piperidin-4-yl)acetate; 

et(iyl ,3,#-oxaazth-2-yl}carboy)amiri6j-3-

10 methylpyridin-2-yI}piperidin-4-yl)propanoate; 

ethyl 2-11 -(3 -methyl-5- (1(5- ([4-trifiuoromcIhy)phenyI3amino} - I ,3,4-oxadizol-2-

yI)cacbonyl]amino) pyridin-2-yI)piperidin-4-yllpropanoate; 

� ethyl 2-(l - (3 -methyl-5-[q5 -2,4,54xifluoropheiyl)amino]- I ,3A-oxadiazol-2-

> Je arbonyl)am inoipyridIne-2 -yl ) piperidin-4-yflpropanoate; 

IS ethyl 2-(1 - (5-j((5 -(4-eæiy1phenyi)arnino-1 ,3,4-oxadiazoi-2-yI)carbonyl)amiao]-3-

methylpyridin-2y1 } piperidin-4-yI)propanoate; 

(I -{5-[({ S-[(3,4-difluorophenyl)arniaoj- I 34-oxadiazol-2-yl}carbonyl)amiao]-3-

rnethylpyridin-2-yl)piperidiii-4-yt)acetic acid; 

[I -(3-rncthyl-5- ([(5- ( [4-(trifluoromcthoxy)plicny!Jamtho)- I oxadiazol-2-

20 yl)carboayl]amiao } pyridin-2-YI)piperidmn-4-yflacetic acid; 

U_(3TethyI_S_ ([(5- (t4-(riifluoromethyopheayl]amiao } - I ,34-oxadiazol-2-

yl)catbonyl]amino) pyridin-2-yOpiperidin-4-yI]acetic acid; 

(1- (5-{5- L(4-ethylphenyl)aminol_1 ,34-oxadiazol-2-yI}oarbonyl)amino]-3-

� metliylpyridin-2-yl}pij,eridiii-4-yl)acetic acid; 

25 1 -{5-[((S-[(3,4-difluoropheny1)amiao- I ,3,4-oxadiazo]-2-yt}carbonyl)amino]-3-

methylpyridin-2-yI}piperidinc-4-carboxylic acid; 

I -(3-nethyI-5- {I(5-{[4-(trifluoroaiethoxy)phenyl]amjno}-I ,3,4-oxadiazol-2-

ycarbonyI]arnino}pyridin_2_)piperidine-4-carboxylio acid; 

I-(3-metliy-5-{ [(5-{ 14-(tnfluorornethyI)phenyliamino}- I 3,4-oxadiazol-2-

30 yI)carbonyl} amino) pyridin-2-y t)piperi ci ine-4-carboxylic  acid; 

5-[U5-[(4-ethylphenyl)aminoj- I ,3,4-oxadiazol-2-yI } carbonyI)amino]-3-metliyIpyridin 

2-yl}piperidirie-4-carboxylic acid; 
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Pf 
trifluorophenyl)arnino3- I ,3,4-oxadiazol-2-

yl} carbony1)amjnopyridin-2-yl I piperidin-4-yl)propanoic acid; 

methyl (1 -{ 5-[({5j(3,4-difluorophenyi)aminoj- 1 .3.4-oxadiazol-2-

yl) carbonyl)amino]pyridin-2-yl}-4-methylpiperidin-4-yJ)acetate; 

S l-(5-{ [(S -(f 4-(4-fluorophenoxy)phenyljamino}- I ,3,4-oxadiazol-2-

y)carboriyJ&raopycidin-2-y)piperidirie-4-carboxylic acid; 

I-(5-{ [(5-{[4-(4-fluorophenoxy)pheiylamino } - 1,3,4-oxadinol-2-

yl)carbonylamino }pyridin-2-yl)-4-rnethylpiperidine-4-carboxylic acid; 

[I -(5- { [(5- { [4-(4-fluolophenoxy)p]ienyllaminol - I ,3,4-oxadiazol-2-

10 yl)carbonyl]amino }pyridin-2-yI)piperidi,i-4-yljacetic acid; 

methyl 1 -(5- ([(5- ((4-(4-fluorophenoxy)phenylaminci}-1 ,3 ,4-oxadiazok-2-

yI)carbonyflainino}pyiidin-2-yl)piperidine-4-cerhoxylate; 

� methyl [1-(5- ([(5-{(4-(4-fluorophenoxy)phenyl]amino } - I ,34-oxadiazol-2-

yI)c arbonyl] am no pyTid n-2-y)piperi din-4- yl] acetate; 

15 methyl I -(5- { [(5-{ [4-(4-fluorophenoxy)phenyl]amino} - I ,3,4-oxadiazol-2-

yI)earl,onyl]amino) pyridin-2-yI)-4-methylpiperidirie-4-carboxylate; 

(1-(5-1([5-[(3,4 ,,yl}carbonyamino)pyridin-2-y1}-

4-rnethylpiperidin-4-yl)acetio acid; 

(4 -methyl- I (5-f({5-[(2,4,5-thfluoroplienyl)amino}- 1,3 ,4-oxadiazol-2-

20 yl) carbonyl)arninoJpyridin-2-yl)piperjdjii-4-yI)acetic acid 

[4-methyl -I -(5- (((5-f [4-(trifluoromethyl)phenyl]arnino}- I ,3,4-oxadiazol-2-

yI)carbonylJamino)pyridin-2-yl)pjperjdjn_4-yl]ace(ic acid; and/or 

[I -(5-i [(5- ([4-(4-fluorophcnoxy)phenyl]arniino)-1 ,34-oxadiazot-2-

� yflcarbonyl]amino} pyridin-2-yl)-4-methylpiperidin-4-yl]acetio acid. 

25 In a fixflher aspect of the invention, there is provided any one or morn of the 

following compounds, or pharmaceutically-acceptable salts or pro-drugs thereof: 

N-[4-(4-motpholinyl)p1,enyl]-5-[[3-(I,enylmetI,oxy)pheny1]rnnjno]- I 3,4-oxadiazole-2-

carboxamide 

5-R3,4-difluorophenyl)alrino][4-(4_morphojjnyQplicayl] I ,3,4-oxadiazofe-2-

30 carboxamide 

5-[(2,4-difluorophenyl)amino]-N[4(4inorpliolinyflpheayl] I ,3,4-oxadiazole-2-

carboxamide: 
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5-[(2-fluorophenyl)aminoN-4-(4-morpholinyI)phenyfl- IS ,4oxadiazoIe-2-carboxamide; 

and 

5-[(2-fluorophenyl)anüno]-N-16-(4-moipholiuyl)-3-pvridinyl]- 1 ,3,4-oxadiazole-2-

carboxamide. 

In a further aspect of me invention, there is provided any one or more of the 

following compounds, or pharmaceutically-acceptable salts or pro-drugs thereof 

N-(4-(4-acetylpiperazin- I -yl)phenyl]-5-[(24-di uorophcnyflaniino]- I ,3,4-oxadiazole-2-

carboxamide; 

N-14-(4-acetylpiperazin- I -yl)phenyij -5-g4-chioropheiiyl)aminoj- I 3,4-oxadiazole-2-

’0 carboxaniide 

N-[4-(4-acetylpiierazin-1 -yflphe,ylj54(3-chIorophenyamino]-I ,3,4-oxadiazole-2-

c at b o a m id a 

N-[4-(4-acetylpiperaiii-1 -yl)phenylj-5-[(2,4,5-trifluoruphenyl)amino]_l ,3,4-oxadiazole-2-

carboxarnide; 

15 N-[4 -c4-acetyl- I-piperazinyl)phenyl]-5-[(2-fluoiophenyJ)ainino]-I ,3,4-oxadiazole-2-

caxboxan]i d a; 

N-16-c4_acetyl-1-piperazinyl)-3_py,idinytps_[(2_fluorophenyl)amjno]_1 3 ,4-oxad!azcte-2-

carboxamide; and 

5-2-fluoropl,enyl)amino]-N- (G-[4-(pyrldin3-yloarbonyI)piperazjo- I -yljpyridin-3-yl} 

20 I ,3,4-oxadiazolc-2-carboxamide, 

In a turther aspect of the invention, there is provided any one or more of the 

following compounds, or phannaceulically-accoptabk salts or pro-drugs thereof. 

sodium In am-4-14  ,3,4-oxadiazoh2 

yl}carbonyl)wninojphenyl) cyclohcxyJ)acetate; 

25 {trans -4-L4-( { [S-(pyridin-2-ylamino)-I 3 4-oxadiazol-2-

yljcarbonyl} arnino)phenyI]cycIobexy} acetic acid; 

(trans-4-14-[( i 5-t(3,4-difluozophenyl)amino]-1 ,3,4-oxadiazol-2-

yl) carbonyamino]phenyl}cyclohtxyI)acetic acid; 

(trans-4-(4- [({5-((2,46-trifluoroplienyl)atnino].1 oxadiazol-2-

30 y)JcarbonyOarnino)phenyl cycJobexy1)acetk acid; 

drams-4-(4- { [(5-([4 drifluorroarmthypphenyllarnino) -1 ,3,4-oxadiazol-2-

yl)carbonyljamino}phenyl)cyclohexyl]acetic acid; 
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(ttans-4-14-[((5-[(4-cyanophcnyarninu-1 ,3 ,4-oxadiazol-2-

yl} carbcnyl)aminophenyI}cycIohexyl)acetic acid; 

(Irans-4-(4- 
( 

[(5{[4-(trfltioromcIhoxy)phenyi1arnino} -1 .3,4-°xadiazol-2-

yI)carbonyljarnino}phenyl)cyclohexyl]acetic acid; 

5 (trans -4- (5-f((5-((2, 4,5-trifluoropJwiiy1)aoinoJ-1 34-axadiazo]-2-

yl) carbcriyl)aminc]pyridin-2-yl} cydohexy)acetic acid; 

traas-4- {4 [( 
{ 

5- [2,4,5 -trifl uoroplwriyl)am iflof 1,3,4-0 xadiEc&4-2-

yI} carbonyl)amino]phenyl) cyclohexanecarboxylic acid; 

(2R)-2Qiuns-4- 

f4-[((5-[(2,4,5-trifluoropheayl)aminc]-1 ,3,4-oxacliazol-2-

10 yl}carbonyl)atnino]phenyl} cyclolwxyl)-p,-opanoic acid; 

(28)-2-(rranc-4-{4-[((5-((245-triflucrcphenyl)ainino]- 13 ,4oxadiazoI-2-

y(} carbonyl)aminophenyI }cyclohcxyl)propanoic acid; 

� 

(21?)-2-(frcrns4- (44({5-3,4-difluoroplicnyl)amino]- 1.3 

yI) carbcnyl)amino]phetiyl 
} 

cyclahoxyflpropanoic acid; 

IS (28)-2-(trwu-4- {4-[({5-3,4-difluorophenyI)aminoJ- 1.3 ,4-oxadiazol-2-

yl}carbonyl)amino]-pheriyl} cyclohexyl)prcpanoic acid; 

trans -4- (4[( 
{ 

S-[(2,4S-trifluorophenyI)amino- I 34-oxadiazol-2-

yl) carbonyl)amino]plienoxy) cyclohexanecarboxylic acid; 

- (5-(( 5-[(2,4,5-trifluarophenyI)aminoJ- ,34-cxadiazol-2-yI) carbonyl)aminojpyridin-2-

20 yI}piperidine-4-carboxylic acid; 

(I - (5-[({5-[(24,5-trifluorophcnyl)arnino] - I ,3,4-oxadiazoI-2-y1}carbonyI)amino]pyridn-2-

yJ}piperidin-4-y))acetic acid; 

methyl (1- 
{ 

5-[((S-[(3,4-difluoropheriyl)amirioj- I ,3,4-oxadiazol-2- - � 

yI 
} 

carb any!) ami nojpyridin-2 

25 ((38)-3-{4-t({5-K3.4-difluorophenyOarnino]_1 ,3,4-oxadiazol-2-

yl) carbonyl)aminc]phenyl}cyclopentyl)acetic acid; 

((3R)-3- (4-(({5-34-difluorophenyarninc]-1 3 .4-oxadiazoI-2 

yl}carbonyl)aiuino3pheny(} cyc(opentyl)acetic acid; 

3 {4[({5[(3 ,4-difluorophcnyl)amincj- 1 3,4-cxadiazal-2-

30 yl 
} 

earlicnyl)aminolbcnzyl 
} 

cyclabutanecarboxylic acid; 

[ts4-(4 (f (5-([6-(4-chIorophencxy)pyridin3-ylJamino} 
- I ,34-oxadiazol-2-

yI)caxbonyljamino)phenyl)cyclohexyl]acetic acid; 
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[trans-4-(4- [(5-1 [6-(4-methoxyphcnoxy)pyridia-3-y1arnino}-I 3,4-oxacliaiol-2-

l)c arb on y flam no } phenyl)cyc lohexy acetic acid; 

{tras-4-[4-({[5-(quinolin-3-ylamino)- I ,3,4-oxadiaiol-2-

yl]carboriyj}amino)phenylJ cycichcxyl }acetic acid; 

5 (trans-4- {4-[( f 5-[(5-bromopyrazin-2-yl)aininoj- 1,3 ,4-oxadiazcl-2-

y1}car1jonyatninophenyI) cyck,hexyl)acctic acid; 

{trans-4-[4-( { [5-(pyridin-3-ylarniao)-1 ,3,4-oxadiazol-2-

y3}carbonyl}aniüio)pen>ljcycIoixexy acetic acid; 

(trans -4 {4-[( {5-[(6-mcthoxypyridin-3-yamino}- I ,34-oxadiazol-2-

10 yI}carbonyl)arnino]phenyl 
} 

cyclohexyl)acetic acid; 

Itrans-4-(4- 
{ t(5-{ [4-cyanc-3-(trif uoronwthyl)phcriyl]amino}- I 34-oxadiazol-2-

yI)carbonyflamino) phenyl)cyclohexylaceUc acid; and/or selected from 

2-methyl-2-(trans-4- (4-[({5-[(2,4,5-Irifluorcphenyl)arnino] -1 34-oxadiazol-2-

yl }carbonyI)amhoJphenyl) cyclohexyl)propauoic acid; 

13 1-(5-1((5 [(3,4-difluorcphenyl)aniino]-I 3,4-oxadiazol-2-yI} carbonyl)amirro]pyridin-2-

yl } -4-methyl pipe ’idine- 4-c arb oxyl ic acid; 

1-15-[((5-[(4-ethylphenyl)amino] - t ,3,4-oxadiazol-2-yI} carbonyl)amino]pyridia-2-yl}-4-

methylpiperidine-4-carboxylic acid; 

4-methyl-I -(5-f [(5-f [4-(trifluoromethoxy)phenyl]amino}-I 3,4-oxadiazol-2-

20 yl)carljcnyl]amino }pyridiri-2-yl)piperidine-4-carbcxylic acid; 

4 -methyl -I 
- 

(5-j( (5-f (2,4,S-trifluorophenyl)aniiaoJ- l,3,4-oxadiazol-2-

yl) carbonyl)amino]pyridiri-2-yI}piperidine-4-carbcxylic acid; 

4-methyl- I -(5- (((5- 
( 

[4-(ttifluorornethyl)pheayl]amino) -I ,3,4-oxadiazol-2-

� 

yI)carbonyljamino}pyridin-2-yI)pjperidine-4-caj-boxylic acid; 

25 I (5 
{ 

[(5-{ [4-(4-chlorophtncxy)plienylaminc) -1,3 ,4-oxadiazcl-2-

yI)carbonyl]amhic }pyridii-2_yI).4-methylpiperidine-4_carboxyIic acid; 

1-(S- 
{ 

[(5-{[4-(4-chlorophenoxy)phenyflamino) -I 3,4-oxadiazol-2-

yL)cathoiiyi3atiiino}pyxidiii_2yQpiperidjne.4.carboxyjjc acid 

LI -(5- (gs-{[4-(4-chloropl2enoxy)plieiiyl}ainino}_ I ,3,4-oxadiazol-2-

30 yl)carbcnyljarnino)pyridi4.2.yI)piperidiu.4-yI]acetk acid; 

rac-2-(trans-4- l2-chloro-4-[({5-[(2,4,5-tiiflucrophenyl)aniino]j 3,4-oxadiazol-2-

yl }carbonyl)amino]phenyl} cyclohcxyl)prcpanoic acid; 
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rac-2 -(trans -4- (3- chloru -4-{( 5- ((2,4,5 -trifluorophenyl) aminol - 1,3,4 - oxadiazol-2-

yI}cathonyI)arnthophenyI1 cyclohexy])propanoic acid; 

cis -4-(4-[({5 L(2,4,5-trifluomphenyl)aminol- I ,3,4-oxadiazol-2-yI 
} 

caxbonyl)arnino]-

pherioxy}cycloliekanecarboxylic acid; 

5 (1- 
( 

5-[(( 5-[(4-cthylphenyl)amino]- 1,3 ,4-oxadiazol-2-yl) carbonyl)amino]pyridin-2-

yl}piperidin-4-yl)acetic acid; 

[I -(5- ((5-([4-(trifluoromethyl)phenyI]amino}-i ,3,4-oxadiaaol-2-

yI)carbcnyl]amitio) pyrirliii-2-yI)piparidin-4-yl]acctio acid; 

1-15-[((5 f(4-cthylpheryl)amlno]-1 ,3,4-oxadiazol-2-yI 
} 

carbocyl)aiminojpyridin-2-

10 yl) pipSdine-4-carboxylic acid; 

1 -(5- 
{ 

((5-{(4-(trifluoromethoxy)phenyl]ainino} - I ,3,4-oxadiazol-2-

yI)carbonylainIno 
} 

pyridin-2-yl)piperidinc-4-carboxylic acid; 

� 

I-(5- 
{ 

((S-([4-(trifluoroinethypheriyIJarnino}- I 

yI)carbonyljamino}pyridiri-2-yI)piperidine-4-carboxy!ic acid; 

IS (tmns-4-{4-[({5-[(2-chloro-4-methylphenyl)amino]- 3 ,4-oxadiazoI2-

yl}carbonyl)alninolphenylj cyclohaxyl)acetic acid; 

(trans-4- 14-[( [54(4-mcthoxy-2-methylphenyl)amino3_1 .34-oxadiazol-2-

yl} caxbonyl)arnino]phenyl} cyclohcxyI)acetic acid; 

(trans-4- {4-[({ 5-[(4-fluoro-2-mthyIpIienyI)amino- I ,3,4-oxadiazol-2-

20 yl) carbonyl)minojphenyI) cydohexyJ)acetic acid; 

[tian&4-(4-{ [(5- 
( 

[4-fluoro-2-(triUuoromethyl)pheayl)amino}- I 3,4-oxadiazol-2-

yI)carbonyl]amino}phcnyl)cyclohexyl]acetic acid; 

(trwis-4-{44(( 5- [(2,4-dichloropheayl)arniao]-I,3,4-oxadiazol-2-

� 

yIJc&bonyaniinqJpheny) cyclohexyl)acetic acid; 

25 Ovans-4-{4- [({5-[(2_chloro-4-cyatjophenyOaminoJ I ,3,4-oxadiazol-2-

yI}carbonyl)ainino]pheny!} cycIhaxyI)acetic acid; 

(trans-4-(4-[({5-[(4-cyano-2-InthyIp1iony1)amino]-T.. 3.4-oxadiazol-2-

yI}carbonyl)ainino]phenyl}cyclolxexyl)acetic acid; 

(trans-4-{4- [({5-(4-ch!ozo-2.5-diinethylpIienyI)ainino}- I 34-oxadiazo-2-

30 yl)carbonyl)amino)phenyl}cyclohexyl)acetic acid; 

(lrons-4-(4-[((5-[(4-cyano-2-otbylphenyl)amino)- I ,3,4-oxadiazcl-2-

yl}carbonyl)arnino)phenyl}cyclohcxyl)acetic acid; 
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Qrcns-4- {4-[({ 5-(-chIoro-4-fluorophenyl)ainirio]- 1, 3,4-oxadiazstl-2-

yl

,3,4-oxadiarnl-2-

yl I carbonyl)aininophenyI I cyciohexyQacetic acid; 

dram-4-(4-[({ 5-4-cliloro-2-methylphenyI)amino-1 ,34-oxadiazol-2-

yl }carbonyl)amfjio]phenyl} cyclohexyl)aoetic acid; 

5 (trans-4-{4-[({5-[(2,3-dichlarophenyl)amiixo]-1 ,3,4-oxadiaiol-2-

y) arhcnyI)amiao)phenyi) cyclohexyDacetic acid; 

(tra,s-4-{4-[({5-[(2j-dichlorcplieayl)amiiioj-1 3 ,4-oxadiazol-2-

yI}carbonyl)amino]phenyl} cyclohexyl)acetic acid; 

tans-4-l4- K5- (2-bromo-4-rnethylpheny!)amhicj- ,34-oxadiarc-2-

10 yl}carbortyl)aininojpheoyl}cyclohexyl)acetic acid; 

[tins-4-(4- f(5-{ [2_ch1oro_5-(trifluorometbyI)phcnyIalninc}- 1,3 ,4-oxadiazol4-

yI)carbonyl]amino) phenyl)cyclohexyl3acctic acid; 

� [trans-4-(4-{f(5-{ (2-brcmo-4-(trifluorcmctl3yl)pIlcnyl]arnino}-I 

yflcarl,onyljaxniao}phcnyl)cyckhexyl3acetic acid; 

15 [flans-4-(4- [(5-{ [2-chlcro-4-(trifiuoromethyl)phenyl]amino}- t ,3 ,4-oxadiazcl-2-

yl)carbariyflarnino) phoayl)cyc)ohex y} jacck acid; 

(trqns-4- {4-[({ 5-[(4-bromo-2-chlorophenyl)arnino]- I ,3,4-oxadiazol-2-

yI}carbcnyl)auiinojpheayl} cyclohexyQacetic acid; 

(tra,s-4-{4-[((5-j(3-chIoro-2-methylpheriyI)amkno}- 3 ,4-oxadiol2 

20 yl}ccrbcnyl)arnitz)phenyl} cyolohexyl)acetic acid; 

(bans-4-4-[( { 5-5-bromo-2-methyIphcnyl)amino-1 ,3,4-oxadjazol-2-

yl) carbonyl)aminojphenyl) cyclohexyoacetic acid; 
a 

(trans -4- { 4-( { 5- [2-c.h1 oro5 -11 uorophanyl)amirj oJ -1,3,4 -oxadiazol.2-

� yi}carbonyflaminophenyI}cyc!ojjexyl)acefic acid; 

25 (!rqns-4- (4-[( {5-[(2-chloro-5-rnttbylphenyl)amino]- I ,34-cxadiazot-2 

yI}carbonyI)aminophenyI} cyclohexyl)acetic acid; 

(trqns-4- f4-[( ( 5-R5-chloro-2-methylplienyl)amjnol_ l,3,4-oxadiazol-2-

yI}carbonyaminophenyfl eycktexyl)acetic acid; 

2-(3- (4-f({5-((3.4-difluoropheiiyl)amino]- I ,3,4-oxadiazol-2-

30 yI} carbonyl) amino]pheriy I} cyclob a tyl)propano ic acid; 

(1 -i5 -[Q5-[(3d[ dituorophenyl)amino]- I 3,4-oxadiazol-2-yl}carbonyflaminoJ-3-

methylpyridin-2-yI}piperidia-4-yl)acetio acid; 
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(I (3-methyl-5-q(5-( [4-(trifluoromcthoxy)phenyIanino}- 34-oxathazo-2-

yl)carbonyl] am no } pyri d in-2-yl )pip eridi n-4-yI] acetic acid; 

[I -(3-rnelhyl-5- { [(5-{f 4-(trffluoromethyl)plienyl}amiiioj- J 3,4-oxadiazo!-2-

yl)carbonylJamino}pythn-2-y)pipeiidhi4-yflacotic acid; 

5 (I -{5-g(5-[(4-ethylphenyI)aniino-1 3 ,4-oxadiazot-a.yt) car1niy1)L’mirIo-3-

rnethylpyridin-2-yI}piperidin-4-yI)acetic acid; 

- (- (({5-(( .4-difluorophenyl)ainino]- I ,3,4-oxadiazol-1-yl) carbonyl)amino]-3-

methylpyridin-2-yI) piperidirie-4-carboxylic acid; 

(3-xnetbyL5- {[(5-{(4-(tr fluoro tictlio%y)phetiyI3amino-1 ,3,4-oxadiazo-2-

JO yl)c arbonyl] am no 
} 

pyrJdin-2 -yl)pi peridine-4<arb oxylic acid; 

1 -(3-melhyI5- 
{ 

[(5-{ [4-(trifluoroniethyl)pherjyl] ainino}- 1,3 4-oxadiazoI2-

yl)carbonyl]amino} pyridin-2-yL)pipendine-4-carboxylic acid; 

� 

1- [s-(c5-K4-ethylphenyl)amiio).1 

2-y}piperidine-4-carboxylic acid; 

IS 2-Cl - {-inetJiyl-5-[((5-f (2,4,5-trifluoropbenyl)sinirioj-1 ,3,4-cxadiazol-2-

yl }carbonyl)aniino]pyridin-2-yl}piperjdin-4_yI)propanoic acid; 

-5- 11(5- fl4-@-fluorophenox)phenyI]aiiiimo) - I 3,4-oxadiazol-2-

yDcarbonyLrniLto}pyridin-Z-ylIpiperc1ine-4-catboxyic acid, 

I -(5- {U-{ 4-(4-f!uorophenoxy)plaenyl]ami’o) -I ,3,4-oxadiazol-2-

20 yl) carbonyl] amino }pyrj din-2.-yJ)- 4-rnethylpiperi diric-4 -carboxyl Ic acid 

fluorcphenoxy)phenyl]aniino} 
- I ,3,4-ondiaoI-2-

yflcarbytuinv}pyiin-2-ypipeæ5m-4-yI)aceUc acid; 

(1- {5-({5-((3,4-difluorophenyl)aniino]_1,34oxadiazoj-2-yfl carhoriyt)aznino]pyridin-2-yI) - � 

4-mothylpipeddin-4-yl)acetic acid; 

25 (4-methyl- I-{5-{((5-[2,4,5-trifluorophenyajtinoJ- I 34-oxadiazol-2-

yI}carbonyI)imino]pyriªin-2-y}pipei-idin-4_yI)acetic acid; 

[4-methyl- I-(5 ([<S-C4-(ttfftuoron1etKyt)pheny[Iernino}- 34-oxadiazo-2-

yl)carbonyl] arnino}pyridirt-2-y)piperidin-4-yl]actic acid; mid/or 

[1 -(5-{((5-[4-(4-fuorop}ienoxy)pftenyIjamino) -1 ,3,4-oxadiazol-2-

30 yflc arbonyl) amino 
} 

pyridin-2yI)-4-rne thyip iperidin-4 -yll acetic acid, 

in a farthiw aspect of ihe invention, there is provided any one or more of the 

following compounds, or pharmaceutically acceptablesalts or pro-drtLgs thereoft 
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sodium (trans -4- (4-g(5-[(24,5-trifluoropc yJ)arnino)- ,34-oxidiazo1-2 

I}carbonyflaminoJphenyI} cyclohexyl)acctate; 

(trans-4- f4-[({ 54ç3,4-difluorcphenyaminoJ- I ,3,4-cxadiazol-2-

yI) carbony1)aminophenyI}cyclohexyl)acetic acid; 

5 (trans-4-{4-t({ 5t(2,4,6-(iifluorophenyI)arnino] -1,3 ,4-oxadiazcl-2-

yl) carboriyl)amino)phenyt} cyclohexyl)acetic acid; 

(trans-4-(4- ( ç(5-{ [4-(trifluoromethyl)çthenyl]arnino} -1 .3,4-cxadiazoI-2 

yI)carbonyl]amino}pheny1)cycIohexyIaceticacid; 

[trans-4-(- { ft5-{ [4-(triflucronethoxy)phenyIJamino - I ,3,4-cxadiazol-2-

10 yl)carboiiyl]ainino ) phenyl)cyclohexyl]acetic acid; 

(trans-4-{5-d(5-1(2,4,5 tnfluorophenyl)mino] -1 .34-oxadiazcl-2-

yIJ carbonyl)arninolpyridin-2-yI }cyc(ohexy{)aoetic acid; 

� (2R)-2-(tran.c-4- {4-[({ 5-[(2,4,5tiif1ucrophenyamino]1 

� yl) carboriy rninojpcnycyciohex)-piopzuwk acid 

IS (2 -2-(trans-4- (4-({5-[Q,45-trifluorophonyt)atninc]_ I ,3,4-oxadiazol-2-

yi) carbonyl)arninojphenyl)cyclojaexy])propanoic acid; 

(2R)-2-(IrQns-4-{44((54(3 ,4-difluorophanyl)amincl -1 3,4-oxadiazol-2-

yl}carbonyI)amhiojpheiyI} cycichexyl)propanoic acid; 

(25)-2-(trang-4- {4-( { S-[(3,4-difluorcplienyl)ojoino]-1 .3 4-oxadiazol-2-

20 yl} carbonyl)amiiio]-phenyl }cyclohexyl)propanoic acid; 

((3S)-3-{4-[(f5 ((3,4-difluoaophenyl)=inod-1 ,3,4-oxadjazol-2-

yl) cathcnyl)arnino]phenyl) cycicpeulyl)acctic acid; 

((3R)-3 -{4 -[((S -t( ,4-ditIuoropllenyl)aminol-j ,3,4-oxadiazol-2-

� J carbol1yI)arrlino]phenyl}cyc1opexity)acetic acid; 

25 3- t4-L(f5_R3,4-difiuorophenyI)arninoI I 3 ,4-oxadiazol-1-

yl) carbonyl)amino]benzyl}cyclobutanecarboxylic acid; 

trans-4-(4-{(5-q £4-cyano3-(trifluoromethyl)p2zeny1]amino)_ 3,4-oxathazc,)-2-

yI)oarbonyI]mino}phenyl)cycIohcxy1]acetjt acid; 

2-methyi-2-(trans-4- {4-ff {5-f (24SdfluoropbcnyI)artincJ- I3,4-oxadiazci-2-

30 yl } carbocyl)arnino]phenyl} cyclohexyl)propanoic acid; 

rac-2-(traI1s-4-{2-chJcrn-4_[({5[(2,4,5IrjfluorophenyI)ainjnoj1 ,34-oxadiazcl-2-

yI} carbony)amino]phenyI}cycichexyI)propanojc acid; 
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rac-2-(trans-4- (3-chloro-4-f (f 5-[ç2,4,5-trulucropfienyt)aminoj- 1,3 ,4-oxadiazol-2-

yl) carbonyl)amino]pheayl}cyclohcxyl)prupanoic acid; 

cis-4-(4-[({5-1 (2,4,S-txifluoroplienyl)ainino]- 1 ,3,4-oxadiazol-2-yI}carbonyl)amino] - 

phcnoxy}cyolohexancajtoxy3ic acid; 

S (trans-4-{4-[( (5-[(2-chloro-4-methylpheayl)amthc]- ,3,4-oxadiazol-2-

yl) carhonyamino]phenyI} cyclohexyl)acetic acid; 

,3,4-oxacliazoi -2-

yl) carbonyl)amino]pheayl} oyclobexyl)auetic acid; 

(bans-4-{4-[( 
{ 

5-[(4-fluoro-2-meEhylphcnyl)amino] - I ,3,4-oxadiazol-2-

U y) )c&bQnya1ni2oJp)2eny 
) 

cyti o]exy))ar.ctic acid; 

[irans-4-(4-(1(5- 
{ 

[4-fluoro-2-(triftuorcmethyi)phenyl]amino) - I ,3,4-oxadiazol-2-

yl)carbonyarnino) phenycycIchexy[jacetic acid; 

� 

(bans-4-{4-L( I 5-L(2,4-dichlorophaayl)aminoj 

yl) carbonyamino]pheny1) cyclohcxyl)acelic acid; 

15 (Irans-4-14-[(( S-2-ch1oro-4-cyanoplieny1)aniino]-1 ,3 ,4-cxadiazol-2-

yl) carbonyoarnino]phenyl} cyclohexyl)acetic acid; 

(trans-4- (4-Rt5-R4-cyano-2-methytphenyl)aminok I ,,4-oxadiazo1-2-

yl) carbonyl)arnino)phenyl) cyclohexyl)acetio acid; 

(t,ans-4_{4_1({ 5-[(4-chloro-2,5-dimethyjphcnyflamhia]-1 ,3,4-oxadiazol-2-

20 yl) carbonyarninoJpjwnyl 
} 

cyclohcxyl)acetic acid; 

(tram-4- {-I( { S-[(4-oyano-2-ethylphenyl)amino]- 1,3 ,4-oxadiazol-2-

yl) car1onyI)amino]phenyl) cyclohexyl)ace6c acid; 

(trans-4-14-[({ 5-{(2-cliloro-4-fluorophenyl)amjnoj1 ,34-oxadiazol-2-

� 

yI}carIioay)ainiiio3phenyl}cycIoljexyI)acetic acid; 

2 (trans-4- [4-R(5-[(4.chloro-2-methylphanyl)aminoj_1 ,3,4-oxadiazol-2-

yI}carhonyl)amino]phcnyl}cyclohexyl)acetic acid; 

(wa)is-4-{4-ft{5-f(2,3-dichloropljenyj)aminoj-1 ,3,4-oxadiazol-2-

yl}carbcny[)aminolphcnyl) cyclohexyl)acetic acid; 

(/rans-4-(4-[({5-[(2,5diclilorophenyj)arnfiioJ- I , ,4-oxadiazol-2-

30 yl}carbonyl)arninolphenyl) cyclohexyl)acetic acid; 
a 

(trans-4-{4-[( 
{ 

5-c(2-bromo-4-mejliylphcnyl)aiuinoj - I ,3,4-oxadiazol-2-

yl) carbony!)aminojpbenyl}cyclofiexyf)acetic acid; 
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[trans-4-(4- (f(5-{ [2-chioro-5-(trifiuoromethyI)phenyLarniRo }-13 ,4-oxadiazol-2-

yl)warbonyflainino} phenyl)cycloliexyl]acetic acid; 

[/ratu-4-(4-{ [(5- ( [2-bromo-4-(trifluoromethyQphenyl]amino}- I ,3,4-oxadiazoJ-2-

yI)carbonyljamino}phenyl)cyclohexyl]acetic acid; 

[frans-444- ( [(5-{ [2-chloro-4-(txifluoromethyl)phenyl]amino } -1,3 ,4-oxadiazol-2-

yl)carbonyl]amino}phenyl)cyclohexyl)acetjc acid; 

(trans-4- {4-[({ 5-((4-broruo-2-chlorophenyl)arninoj- I ,3,4-oxadiazol-2-

yl I carbonyl)arninojphenyl) cycloliexyl)a cetic acid; 

(trans-4-(4-[( 5-[ -chIoro-2-rnethyIphenyaminoJ- I ,3,4-oxadiazcl-2-

10 yl }carlonyl)arnino]phenyl 
} 

cyclohexyl)acctic acid; 

(trans-4- {4-[({ 5-[(5-bromo-2-methylphenyl)aminoj -1 ,3,4-oxadiazol-2-

yll caronvI)amino]pheny1} eyc1ohexyt)aceic acid; 

� 

(trans-4-{4-{ S-2-ch1oro-5-fluorophcuy1)amjao]- I 

yl }carbonyl)aminojphenyl}cyolohexyl)acetic acid; 

15 (trans4-{4-(( 
{ 

5- [(2-chloro-5-methylphenyQamino]- I ,3,4-oxadiazol-2-

yI}carbonyflaniinojphenyj 
) 

cyclohexyl)acetic acid; 

(trans-4- [4-[((5 -[(5-ch1oro-2-methyIpheny)amino]- 1 ,3,4-oxadiazol-2-

yl}carbonyl)amino]phenyl}cyclohexyl)acetic acid; and 

243- {4-r({5- [(3,4-difluorophenyl)arnjno]- I ,3,4-oxadiazol-2-

20 yl 
} 

caxbonyl)amirro]phenyl} cyclobutyl)propanoic acid. 

In a further aspect of the invention, there is provided any one or more of the 

following compounds, or pharmaceutically-accopta’oke salts or pro-drugs thereof: 

[trans-4-(4- (1(-{ [6-(4-cI1Iorophenoxy)pyridici-3-yIamjnoy1 3,4-oxadiazol-2-

� 

yDcarbonyljamtho)phenyflcyciohexyljacetic acid; 

25 [trans-4-(4-{ [(5-{ [6-(4-methoxyphenoxy)pyridin-3-yl]ainjno }-1 ,3 ,4-oxadiazol-C 

yI)carhonyllarnino)phenyl)cyclohcxyl]acetic acid; 

(trans -4-[4-({ [5-(quinolin3-yIaniino)-1 ,3,4-cxadiazol-2-

yljcarbonyl} arnino)phenyl]cycichcxyl} acetic acid; 

(trans-4- {4-[({5-[(5-bromopymzin-2-yl)aminoj- I 3,4-oxadiazol-2-

30 yl} carbonyl)aminojphenyl} cyclohexyl)acetic acid; 

(trans4-[4-({ (5-(pyridin-3-ylamino)- I ,3,4-oxadiazol-2-

yllcarbonyl}arnino)phenyl] cyclohexyl) acetic acid; 
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(trans-4- (4-[({ 5-[(6-mathaxypyddin-3yarnitio]- 1,3,4oxadiazol-2-

yl }carbonyI)amiacphenyl} cyclohexyl)aeetic acid. 

in a further aspect ofthe invention, theta is provided anyone or more ofthe 

following compounds, or pharmaceutical}y-acceptable salts or pro-dmgs thereof, 

5 I-{5-[({ 5-[(2,4,5-trifluorophanyl)amiuo]-1 ,3 ,4-oxadiazol-2-yI } carbonyt)amino}pyri&n-2- - 

yI}piperidine-4-carboxylic acid; 

(1- (S-[({ 5-[(2,4,5-uifIuorophenyl)amino-1 ,3,4-oxadiazol-2-yl} carhonyl)aminolpyridin-2-

yI}pipendin-4-yl)acetic acid; 

I- 
{ 

5-( (5- [(34-difluoropheny])nino- I 3 4-oxadiazal-2-yl 
} 

carbonyl)amino}pyridin-2-

IC yl} -4-mathylpiperidine-4-carboxylic acid; 

I {5[( -[(4-ethylpheixvl)amino]-1 ,3 ,4-oxadiazoI-2-y) carbonyl)ainino]pyridin-2-yl} -4-

rnetbylpipericline-4-carboxylic acid; 

� 

4 -methyl-I -(-[(5-{ 4-(trifluoromethoxy)phonyI]amio}- 1,3 ,4-oxadiaiol-2-

ycarboriy1]ainino }pyridiii-2-yl)piporidinc-4-carhoxylic acid; 

15 4-methyl-I -{ -[({5-[(2,4,5-trjtluoropheuyl)amjijo] -1 3,4-oxadiazol-2-

yl}carbonyl)amino]pyridin-2-yl}piperidinc-4-oai-boxylic acid; 

4-methyl-1 -(5-{ [(5-{ [4-(trifluoromcthyl)phenyqarnino} -I ,34-oxadiazo-2-

yl)carbonyflamino}pyridin-2-yl)piperidine-4-carboxyljc acid; 

I -(5- 
{ 

[(5-{ [4-(4-chlorophenoxy)phenyl]amino} 
- I 3,4-oxadiazcl-2-

20 yI)carbony1jarniao)pyrithn-2-yl)-4-methylpiperidine-4-carboxylio acid; 

I -(5-{ [(5- ([4-(4-chIorophenoxy)pheriyl ainino}-I ,3,4-oxadiazol-2-

yl)carlonyljainino)pyridin-2-yi)piperidiue-4-carboxyijc acid; 

1-(5-([(5- 
{ 

[4-(4-chlorophe,wxy)phe,nyljatnino}- 1 ,3,4-oxadiazol-2-

� 

y])cjbony]Jrniaino)pyridin-2-yl)piperjdjn-4-yJJacetk 

2 (l -f5 -[(l5 [(4-cdiylplienyl)aminol- I ,3,4-oxadiazol-2-yI}carbonyI)miinopyridin-2-

yl)pjperidin-4-yl)aceuc. add; 

[I -(5- ([(5- 
{ 

[4-(trifluoromethy1)phenyI]aminu}- 3,4-oxadiazol-2-

y1)cathony1Jami21o}p)7din-2_)’j)piperjdiij_4-y1JaceIjc. acid; 

- (-[({5-[(4-ethyIphenyl)amino]- 1.3 ,4-oxadiazol-2-yI} oarhonyi)ainiixo]pyridin-2-

30 y1lpiperidiae-4-caxcxyiic acid; 

1-(3- [g5-{ [4-(trifluorornetlloxy)plienyl]amirio) 
- 1,3 ,4-oxadiazol-2-

yflcarbonyljamjnojpyridin-2-yI)piporjdine-4<athoxyjjc acid; 
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1 -(5- f(5-{ [4-(triflhlDrcmethyl)pllcnyqarnino) - 1,3 4-cxadiazol-2-

ycarbcnyI]arnino } pyridin2-ypiperidine-4-carbcxyic acid; 

(I -{ 5-tG5-[(3,4_diluorophenyoaminoF I 3,4-oxadiazoI-2-yI}carbonyI)amino-3-

rnethvlpyTidin-2-yl)piperidin-4-yI)acetic acid; 

5 [I -(3-mcthyl-5- [(5-{ [4-(trifluorcmethoxy)pheriyl]axnino) -1,3 ,4-oxadiazoI-2 

yI)carhc 
rt qaminc) pyridia-2y)pipetidin-4-, qaceti aid; 

[1 -(3.methy[-5- (R- { 14-Orifluoromelhyl)phenyl]amino}_1 .3 ,4-oxadiazcl-2-

yI)carbonyl]ainino}pyridin-2-yI)piperidin-4-yljacetic acid; 

et}iyIphenyaminoj-1 ,3,4-oxadiazol-2-yl } carbonyl)aminoj-3-

10 pi ethylpyridin-2-y I) pip cr1 di n-4 -yl ) acetic acid; 

-{5-[({5-[(3,4-difluoiophenyl)aininc- 1,3,4-oxadiazol-2-yI}carbonyl)amino)-3-

methylpyridin-2-yI}piperidine-4-carbcxylic acid; 

� I -(3-rnetbyI-5-{t(5 4-(trifluorcnethcx)pEeny1]amino} - I 

yflcarbonyljamino}pyridin-2-yI)piperidine-4-carboxylic acid; 

15 I .(3-niethyl-5-{ [(54 (4-(trifluorornethyl)phenyl)amino}- I ,3,4-oxadiazol-2-

yl)carbciiyamino pyridia-2-yt)piperidine-4-cavbnxytk acid; 

- { 5[( {5-[(4-ethy1pheny)amino]_1 ,3,4-oxadiazol-2-yl} carbonyl)amincj-3-mcthylpyridin-

2-yt}piperidine-4-carboxylic acid; 

2-( 43-rnethyl-5-[({S-[(24,5-trifluornphcnyl)arninoj-1 ,3,4-oxadiazol-2-

20 yl } carbcnyl)arninojpyridin-2-yl}piperidin-4-yI)propancic acid; 

1 -(54 [(5-{ [4-(4-fluorophenoxy)phenyl] amino) -I ,34-oxadiawl-2-

yI)carbonyl)ainino}pyridin-2-yl)piperidine-4-carboxylic acid; 

(-(K c4K4-fiuotopheuoxy)phtny11amino}_% 3,4-oxadiazol-2-

� yDcarbonyl]amiiio)pyridin-2-yI)_4_methylniperidine4_carboxylic acid; 

25 [1-(54f(5- { (4-(4-fluorophenoxy)phenyljamino) -1 34-oxadiazol-2-

yI)carbonyl] amino}pyridixi-2-yI)piperidin-4j,I]acetic acid; 

- (5-[({ 5-[(3,4-difluorophetiyl)amino] - I ,3,4-oxadiazol-2-yl}carbonyl)amino)pyridin-2-yI) - 

4-methylpiperidin-4-yl)acetic acid; 

(4-methyl -I 15-{5-[(2,4,5-tiifIuoropIienyi)amiaoJ- ,3,4-oxadiazol-2-

30 yl ) c arbonyl)am itioj pyridiii-2-yI) piperi din-4 -yl)acetic acid; 

4-mothyl- -(5-{ [(5- ([4-(trifluoromethyl)phenyljarniao)- I ,3,4-oxadiazol-2-

yI)carbonyl] aniino}pyridirt-2-yI)piperidin-4-yl]acetic acid; and 
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4-(4-fluorophenoxy)phenyrlaraino }-i ,3 ,a_oxadiazot_2 

yl)carboayl] aa, no pyri ? -yl) -4-in ethy.lp peridi n4 -VI] acetic acid 

Further preferred compounds of the invention ace each of the Examples, each of 

which provides a further independent aspect of the invention, In farther aspects, the present 

5 hivention also Oo2pflstS any two or more compounds of the Examples. 

Process 
A compound offonoula (1) and its pharmaceutically-acceptable salts may he 

prepared by any process Iciomi to be applicable to the preparation of remicaJly related 

10 compounds, Such processes, when used to prepare a compound of the formula (I), or a 

pkwacc.utknl)y-acceptable salt thereof, are provided as a Further feature of the invention. 

- in a fuher aspect the present invention also Provides that the compornds of the 

formula (1) and pharinaceutically-acceptable salts or predicts thereof, can be prepared by a 

process o to ) os follows (wherein all variables are z  hereinbefore defined for a 

IS compound of formula unless othcnvse stated): 

a) reaction of   compound of formula U) to form another compound of formula (I); 

B) waction of an more offormita (2) with a carboxylate salt of formula (3) 

2 N�
Na O J, 

(OH  
0 

(2) (3) 

I 20 c) cyclisation of a compound of formula (4) çwhcre Xis S or 0); 

I H HRI 

� 

(4) 

d) when L2 is substituted by pipesozinyç by  reaction ofthe piperazine nitrogen with 

R5-LG,wIereth CO is a suitable leaving group such as liak,, and I( is hydrocarbyl eta 

25 suitable ftrnctional group such as acyl, for example: 
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R’-LG o_44i R1 
HNIJR 

0 N 
H H C 
H 

(5) 

C) when 1(2 is cryl and is substituted by aryl, by transition metal catalysed aromatic 

substitution, for example: 

Pd(P Phb)4 

a Nq Kano, 0 N N 
/1 phenyl bores add / 

H YIN H 

5 0 when R2 is substituted by piperaziny, by reductive ailcylation of the piperazine 

nitro&en with R5-CHO (wherein i& is for example hydrocarbyl), for example: 

R5-CNO 

RJN_R\ NH HNKI]NRLYVNH H 
V 

(5) 

g) reaction of halogenated (for example with iodo) R’ with an amide of formula (7) 

10 followed by subsequent removal of protecting group P1 wherein P is for example beazyl 

or trirnethylsilylethoxymethyl (SEM), for example; 

R2-Y-Hal + H2N 2 1N H 

S (7) 

wherein Hal is halogen; 

and thereafter if necessary, removing any protecting groups, and/or forming a 

IS pharmaceutically-acceptable salt or prodrug thereof 

In the above schemes  R’, R2,Y and R’ are as defined above. Suitably in the above 

schemes, ft1 is a group R1’ and g1 is a group We as defined above so that they oattbe used 

to prepare a compound of formula (IA). Furthermore, the group Rj may be a group Rib 

and R2 may be a group Rob in order to produce acoipourv of formu’a (B). In the latter 
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case Y is a direct bond. It will he understood that, where Y is a direct bond, processes 

a,h,d, and g apply to compounds of formula (IZA), processes a, b.c and g apply to 

compounds of formula (IZB) and processes a, b, c, it, fand g apply to compounds of 

formula (IZC). 

Examples of concessions of a compound of formula (1) into another compound of 

Formula (I), well known to those skilled in the art, include fractional group 

interconversions such as hydrolysis (in particular ester hydrolysis), oxidation or reduction 

(such as the reduction of an acid to an alcohol, or removal of an N protecting group). 

10 and/or further functionalisation by standard reactions such as arnide or metal-catalysed 

coupling, or nucleophihio displacement reactions. 

process-121 

Compounds of formula (2) where Y is not a direct bond or where for is not 

aromatic, may be made by application of standard synthetic methods well knovn in the art. 

15 For example, reductive alkylation ofaramonia (or a suitable amine such as a beozylmine 

or N,N’dibenzy!amine) with a ketone or aldehyde R2YO (followed by deprotectiom, as 

appropriate) provides R3-Y-NH2. Alternatively, alkylation of an amine or amine equivalent 

(such as a Gabriel reagent or a guanidine) with a halide R2-Y-X (where X is a halide) 

(followed by N-deprotection or hydrolysis as appropriate) provides the required 

20 compounds of formula (2). 

Compounds of formula (2) for other deuitiois of? or Re may be made by metal 

catalysed couplings or nucicopl’ilic displacement reactions among other methods. In 

particular, compounds of formula (2) maybe prepared by reduction of a compound of 

� formula (2A). 

25 R2-Y-NO2 

(2A) 

Compounds of Portraits (2A) may be made by metal cataysed coupSirigs or 

nucleophilic displacement reactions depending upon the nature of the P.2 group and Y. 

For example production of  compound of formula (2k) may be represented as follows: 

"q NO, NO, 

30 
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Examples of process (b) whet-c Y is   direct bond are shown in Schemes Ito 3 

(wherein P.6 represents optional substituent on R2, including those defined hereinhefore for 

NH2 

NHAc 
HO 

Re 1F rOH /8 DOe 

K3PO4 

Cut 

H 
Scheme I 

0 

NO2 

PdAo)Dppf 

X Toluene 
Cs2003 

Pd(dba) 
X=CI or Br BINAP 

NaOtBu 

NO  
NO2 

H

 

MeON 

F 
or 

Scheme 2 

NH2 

Pd/C! H1 Ethno 
c;1__RG or 

Fe, AoOH 
or N 
SnCl2 
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NH, 

1 
KGb1 POOl, NR I11. Polo

-10 

NO NO NO2 
NO, 

S cr 
 N HOL Mk1oW8Ve H, 

OH OH Oulnolirie 
Cl 1QOG Nj 

Sehenie 3 

celptin compounds of fnrmUa (2) may also have chiral centres or can exist in 

5 different isomeric fonts such as cis/trans isomers, and may be prepared as individual 

isomers, as illustrated below in Schemes 4 mad 5 and in the accompanying examples. 
MO ,C\ MeO,c 

N 

(21 

Ms020 

IntS,,iediate 47 

(4) 

Sclmcnu 4 

OH Rh(ac(O,H4 

+ yzo (R)-EINAP 

R-j3>’ OH 

R  for e’<mmpISrorH 

Ra 

(2) 
10 SchemeS 
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The process illustrated in Scheme 3 may also he used with cyclohexenone as a 

starting material. The opposite stereochemistry may be obtained by using known 

alternative chiral catalysts and/or chiral ligands. Elaboration of the bicyclic ketone 

intermediate may be carried out by processes known in the art, for example by Wittig or 

5 enolate/enol ether chemistry, optionally followed by unctionalisation (such as alkylation) 

and functional group interconversion as desired to give the compound of formula (2) 

(wherein Ra and Rh may each for example be hydrogen or (optionally substituted) alkyl 

groups). Mixtures ofdiastereoisomcrs may be separated by standard procedures. 

SNAr chemistry may be used (under conditions well known in the art) to wake 

ID certain compounds of formula (2), as illustrated in Scheme 6 (in which R is for example an 

alkyl group, X is for example Br or Cl, n is for example 0 to 4, group A may be a 

(hetaro)aryl ring, a saturated ring or an alkyl chain). 

(CH(

 

+ Xc 
- 

Scheme 6 

15 

r-:;-t 
N °ZiL.  H, (CH) 

OtR (2) 

Compounds of formula (3) maybe made by alkaline hydrolysis of ester (8a) as 

prepared using a published procedure (J. I-Jet. Chem. 1977, 14, 1355-1388), Ester (Sa) may 

be made by oyclisation of   compound of formula (Sb) (where Xis 0 or 8) in a similar 

manner as described in process C) for compounds of formula (4). 

EtO,CjkR’ 

20 (Ba) (Sb) 
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An alternative method for making compounds of formula (8a) is illustrated below: 

H2NNH2 N�N 
H) tO2C-CHO01

 1
  Etoaco;:c 

in r2.NaO2c(AcOH 

Compounds of formula (2) may be coupled with compounds of formula (3) under 

standard conditions for formation of amide bonds. For example using an appropriate 

coupling reaction, such as a curbodilmide coupling reaction performed with EDAC, 

optionally in the presence ofUMAP. in a suitable solvent such as 0CM, chloroform or 

DMF at room temperature. 

For compounds of foranda (2) other lian when if is aromatic and   is a direct 

10 bond (to other than compounds such as anflino compounds), an ester derivative of formula 

(Se) (or equivalent) may be used instead of the compound of formula (3) to couple with the 

compound of formula (2) Such a reaction may be carried out by any method knovm in the 

art such as by heating (thermally or by microwave) in a suitable solvent, 

Process 0) 

15 Compounds of formula (4) and (Sb) where Xis S maybe made by reaction of an 

aminocarboriyl acylhydrazine or ethoxycarbonyl acylhydrazine with a tliioisocyanate or 

thioisocyanate equivalent such as aininothiocarbonyiinidazole in a suitable solvent such as 

DMF or MeC’4 at a temperature between 0 and 100 'C. The preparation oianiinocarbonyl 

acylhydrazines from anilines and ofotlioxycarbonyl acylhydrazines is well knovm in the 

20 art. For example reaction of an aniline with methyl ohlorooxoacetate in the presence of 

pyridine in a suitable solvent such as DCM followed by reaction with hydrazine in a 

suitable solvent such as ethanol at a temperature between 0 and 100 °C 

The compound of formula (4) may then be cyclised using, for example agents such 

as carbociyjcliimidazole, or tosvl chloride and a suitable base (such as triethylamine), under 

25 conditions known in the art. 

Art example of process e) is sho’.m in Scheme 7 (wherMn 1 repruserns a 

substituent on as hereiribefore defined, R represents an optional substituent if, an 

including those defined hereinbefore as 
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(4) 

PS Col0 N-N 
DMF- ’-4 ) 

H 
. ECC 

H6 

Scheme 7 

Jso(thio)cyanates Rt- NCX (where X is 0 or S) are commea-cially available or may 

5 be made by reaction of the acid chlorides P’-NFI2 with for example (thio)phosgene or a 

(thin)phosgene equivalent followed by a suitable base (such as triethylamine). 

Compounds of formula (4) staw be made from compounds of formula (2) (wherein 

R2 and  are as defined for a compound of formula (1)) as illustrated above in Scheme?. 

Process d) 

10 Compounds of formula (5) can he reacted with an acid chloride or sullonyl chloride 

in the prsetee of a base such aa triethy1amne or pyridirie in a suitable solvent such as 

� DMV, 
* 

Process a) 

Compounds of formula (6) can be reacted with aryl boronic acids in the presence of 

15 a suitable catalyst such as tetraks(txiphenyI phosphine)palladium(0) and a suitable base 

such as potassiurrr phosphate in a suitable solvent such as DME-water (2:1) under 

microwave heating at 0 to 110 C. 
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Compounds of formula (5) can be reacted with aldeliydes in the presence of   

suitable acid such as acetic acid, and a reducing agent such as sodium borohydride in a 

suitable solvent such as DCM. 

Compounds of formula (7) can be reacted with aryibromides, atyliodides, 

heteroarytbromide,c or heteroaryliodides in the presence of a suitable catalyst such as 

copper(i)iodide. a suitable diamine ligand such as 

t  one -WN’-dimethyl-I,2-cvclohcxythamine wad a suiabIe base such as potassium 

10 phosphate in a suitable solvent such as DMF or dioxane heating at 0J W°e, 

It will be appreciated that certain of the various ring substitnents in the compounds 

of he ptesen% invenhion, for example Z, Za, and/erR3. may be introduced by standard 

aromatic substitution reactions or generated by conventional functional group 

IS modifications either prior to or immediately following the processes mentioned above, and 

as such are included in the process aspect of the invention. Such reactions may convert one 

compound ofthe formula () into another compound of the formula (I). Such reactions and 

modifications include, for example, introduction of   eudeaderead by means of an aromatic 

� substitution reaction, reduction of substituents, allcyhation of substituents and oxidation of 

20 substituents. The reagents and reaction conditions for such procedures are well lwn in 

the twommai art, Particular examples of aromatic substitution reactions include the 

introduction of   nitro group using concentrated nitric acid,tht intoduc’tion ofari aeyi 

group using, for example, an aryl halide and Lewis acid (such as aluminium tricfiloride) 

� 
underFriedel Crafts conditions the introduction of an alkyl group using an alkyl halide 

2S and Lewis acid (sach as aluminium trichloridŁ) under Friedel Crafts conditions; and the 

introduction of a halogen group. particular eicamples of modifications include the reduction 

of a who group to an amino group by for example, catalytic hydrogenation with a nickel 

catalyst or treatment with iron in the presence ot’hydrochloric acid with heating; oxidation 

ofalkylihic to Sconesrilfinyl or alkanesulforryl. 

30 If not commercially availabLe, the necessary starting materials bribe procedures 

such as those described above may be made by procedures which are selected from 

standard organic chemical techniques, techniques which are analogous to the synthesis of 
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known,  structurally similar compounds techniques which are described or illustrated in the 

references given above, or techniques which are analogous to the above described 

procedure or the procedures described in the examples. The reader is further referred to 

Advanced Organic Chemistry, 50L Edition, by Jerry March and Micha& Smith published 

5 by John Wiley as Sons 2001, for general guidance on reaction conditions and reagents. 

It will be appreciatedthat sonic intenrediates to compounds othe formula (1) art 

also novel and these are provided as separate independent aspects of the invention. 

It will also be appreciated that in some of the reactions mentioned herein it may be 

necessary/desirable to protect any sensitive groups in compounds. The instances where 

10 protection is necessary or desirable are known to those skilled in the art, as are suitable 

methods for such protection. Conventional protecting groups may be used in accordance 

with standard practice (for illustration see T.W. Greene, Protective Groups in Organic 

� Synthesis, john Wiley and Sons, 1991). 

Protecting groups may be removed by any convenient method as described in the 

IS literature or known to the skilled chemist as appropriate for the removal of the pitecting 

group in question, such irtethods being chosen so as to effect vernova of Site protecting 

group with minimum disturbance of groups elsewhere in the molecule. 

Thus  if reactants include for example, groups such as amino, carboxy or hydroxy 

it may be desirable to protect the group in some of the reactions mentioned herein. 

20 Examples of   suitable protecting group for a hydroxy group is, for example, an 

acyl group, for example an alicanoyl group such as acetyl, an aroyl group, for example 

benzoyl, a silyl group such as trimethylsilyl or an arylmethyl group, for example beuzyl. 

The deprolection conditions for the above protecting groups will necessarily vary with the 

choice of protecting group. Thus, for example, an acyl group such as an alkanoyl or an 

25 aroyl group may be removed, for example, by hydrolysis with a suitable base such as an 

alkali metal hydroxide, for example ithiurn or sodium hydroxide. Alternatively a sityl 

group such as triniethylsilyl or SEM may be removed, for example, by fluoride or by 

aqueous acid; or an arylmethyl group such as a benzyl group may be removed, for 

example. by hydrogenation in the presence of  catalyst such as palladium-on-carbon. 

90 A suitable protecting group for an amino group is, for example, an acyl group, for 

example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 

methoxycarbonyl, ethoxycarhonyl or tert-butoxycarbonyl group, an arylmethoxycarbonyl 
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group, per ccaniplo benzyloxycsrbonyl, or air aroyl group, for example henzoyl. The 

depiotection conditions for the above protecting groups necessarily vary with the choice of 

protecting group. Thus, for exemple, an acyl group such as an alkanoyl or alkoxycarbonyJ 

group or an aioyl group may be removed for example., by hydrolysis with a suitable base 

S such as an ækafl metal hydroxide, for example lithiujn or sodium hydroxide, Alternatively 

an acyl group such as " boarboyarrosawl group may be removed, for example, by 

treatment with a suitable acid as hydr thoiic, sulfuric or phosphoric acid or trifluoroacetie 

acid and an arylmethoxycarbottyl groula such as a beayIocarbony gloup may be 

removed, thr example, by hydrogenation over a catalyst such as palladiumon-carbon, or 

10 by hicatiment with a Lewis said for example boron tris(trifluoroacetate). A suitab’e 

alternative protecting group for a primary amino group is, for example, a pinhaloyl group 

which amy be removed by treatment with an aticylatnitte, for example 

� 

dimethylaminopropylan,ine or 2-hydroxyathylawine, or with 

A suitable protecting group for a carboxy group is, for example, an calcifying 

15 grp,ior example a methyl or an ethyl group which may be removed, for example, by 

hydrolysis with a base such as sodium hydroxide, or for example a 1-butyl group which 

may be resuovt, but enmp1e, by treatment with an acid, for example an organic acid such 

as trifluoroanetic acid, os lot example a berearyl group which may be removed, for example, 

by hydrogenation over a catalyst such as palladium-OD-carbon. 

20 Resins may also be used as a protecting group, 

The protecting groups may be removed at any convenient stage in the syrthcsis 

using conventional techniques well known in the chemical art, or they may be removed 

during a later reaction step or work-up. 

The skilled organic chemist will be able to use and adapt the infonnatioi’ contained 

25 and referenced within the above references, and accompanying Examples therein and also 

the examples herein, to obtain necessary starting materials, and products. 

The removal  of any protecting groups and the formation of a 

pLait neutioatly-a ctable sait are within the skill of an ordinary organic chemist using 

standard techniqnes. FUrtIIeLItIOte, details on the these steps has been provided 

30 heroinbefore. 

When an optically active form of a compound of the iaveutict is reircd, it may 

be obtained by carrying out one of the above procedures using an optically active starting 
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m%tetat (fora.td, for e,iavaple. by asomeaceik balearcer of a suitable xeacüon step), or by 

resolution of a racenlic form of the compound or intermediate using a stNidard )nocedure. 

or by chromatographic separation ofdiastereoisomers (when produced). Enzymatic 

teckaiiquos may also be oseful for the preparation of optically active compounds anWor 

S intermediates, 

Similarly, when a pure ragioisomor of a compound ofthe invention is required, it 

may be obtained by carrying out one of the above procedures using a pure regioisumer as 

a starting material, or by resolution ofa nuxtuEe oftke rEgiotsomers or intermediates using 

a standard procedtlre. 

10 According to a further aspect of the invention there is provided a pharmaceutical 

crinvicosvour whkct cornprsas a compound ey formula (I), 1A), (fl). (IZA), UZ.B) and 

(Ize) as defined hereinbefore or a pharmacerLtice( y-acceptable salt thereof in association 
S 

wIth a phaxxnaceutically-acceptable excipient or can Ier. 

Certain intermediates used in the processes described above are novel, and these 

15 form a further aspect of the invention. In particular, compounds of formula (4) form a 

Rather aspect of the invention, 

The compositions of the invention may be in a form suitable for oral use (for 

example as tablets, lozenges, bard or soft capsules, aqueous or Oily Susenstons, ernuls’ons, 

dispersible powders or granules, syrups or elixirs), for topical use (for example as creams, 

20 ointments, gels, or aqueous or oily solutions or suspensions), for administration by 

inhalation (for example is afiunly divided powder or a liquid aetosol), by adrnmsUahon 

by insuffiation (for example as a finely divided powder) or for parenterai administration 

(for example as a sterile aqueous or oily solution for intravenous, subcutaneous, 

intramuscular or utmmuscular dosing or as a suppository for rectal dosing). 

25 The compositions of the invention may be obtained by conventional procedures 

using conventional pharmaceutical cxcipients, well known in the art. Thus, compositions 

intended for oral use may contain, for example, one or more colouring, sweetening 

favouring and/or preservative agents. 

Suitable pharmaceutically acceptable "aspirants for a tablet formulation include, 

30 for example inert diluents such as lactose, sodium carbonate, calcium phosphate or 

calcium carbonate, gtaticallatuel and diMnttgyaUri aens such as corn Match or agenic 

acid; binding agents such as starch; lubricating agents such as magnesium stearate, stearic 
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acid or talc; preservative agents such as ethyl or propyl -hydroxybenzoatc, and 

anti-oxidants, such as ascorbic acid. Tocout fomiuIaions may be uncoated or coated either 

to modify [heir disintegration and the subsequent absorption of The active ingredient within 

the gastrointestinal tract, or to improve their stability and/or appearance, in either case, 

- 5 using conventional coating agents and procedures well known in the art. 

Compositions for oral use maybe in the form of hard gelatin capsules in Which the 

active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, 

calcium phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is 

mixed with water or an oil such as peanut oil, iquid paraffin, or olive oil. 

10 Aqueous suspensions generally contain the active ingredient in finely fors dared 

form together with one or more suspending agents. such as sodium 

carboxyaxethylce I lulose, methylc ellulo so, hydroxyp ropy me thylce II a lose, sodium alginate, 

polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such 

as lecithin or condensation products of an alkyJene oxide with fatty acids (for example 

15 polyoxethylene secure), or condensation products of ethylene oxide with long chain 

aliphatic alcohols, for example heptadecaethylcneoxycetanol, or condensation products of 

ethylene oxide with partial esters derived from fatty acids and a hexitol such as 

polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with 

long chain aliphatic alcohols, for example hcptadecaethyleneoxycetano, or condensation 

20 products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as 

pclyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with 

partial esters derived from fatty acids and hexitnl anhydrides, for example polyethylene 

sorbitan monooleate, The aqueous suspensions may also contain one or more 

preservatives (such as ethyl or prcpyi -hydroxybenzoate, anti oxidants (such as ascorbic 

25 acid), colouring agents, flavouring agents, and/or sweetening agents (such as sucrose, 

saccharine or aspartame. 

Oily suspensions may be formulated by suspending the active ingredient in a 

vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil 

(such as liquid paraffin). The oily suspensions may also contain a thickening agent such as 

30 beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, 

and fIavouring agents may be added to provide a palatable oral preparation. These 

compositions may be preserved by the addition of an anti oxidant such as ascorbic acid. 
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Dispersible powders and granules suitable for preparation of an aqueous suspension 
by the addition of water generally contain the active ingredient together with a dispersing 

or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or 

wetting agents and suspending agents are exexnplitled by those already mentioned above 

Additional excipients such as sweetening, flavouring and colouring agents, may also be 

present  

The pharmaceutical compositions of the invention may also be in the form of 

oil -in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis 

Oil, or a mineral oil, such as for example liquid paraffin or a mixture of any of these. 

10 Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum 

acacia or guni tragacanth, naturally occurring phosphatides such as soya bean, lecitlun, an 

esters or partial esters derived from fatty acids and hexitol anhydrides (for example 

sorbitan monooleate) and condensation products of the said partial esters with ethylene 

oxide such as polyoxyethylene sorbitasi nonooleate. The emulsions may also contain 

15 sweetening, flavouring and preservative agents, 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 

piopylene glycol, scrbitol, aspartame or sucrose, and may also contain a demuleent, 

preservative, favouring and/or colouring agent 

The pharmaceutical compositions may also be in the tonn of a sterile injectable 

20 aqueous or oily suspension, which may be formulated according to known procedures 

using one or more of the appropriate dispersing or wetting agents and suspending agents, 

which have been mentioned above. A sterile injectable preparation may also be a sterile 

injectable solution or suspension in a non-toxic pareiiterauy-anceptahle diluent or solvent, 

for example a solution in 1,3-butanediol. 

25 Compositions for administration by irilmlation may be in the form of   conventional 

pressurised aerosol arranged to dispense the active ingredient either as an aerosol 

containing finely divided solid or liquid droplets. Conventional aerosol propellants such as 

volatile fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is 

conveniently arranged to dispense a metered quantity of active ingredient. 

30 For further information on formulation the reader is referred to Chapter 25,2 in 

Volumes of Comprehensive Medicinal Chemistry (Corwin Hansob; Chairman of Editorial 

Hoard), Pergnmon Press 1990. 
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The amount of active ingredient that is combined with one or more excipients to 

produce a single dosage form will necessarily vary depending upon the host treated and he 

particular route of administration. For example, a foundation intended for oral 

administration to humavs will generally contain, for example, from 0.5mg to 2 g of active 

5 agent compounded with an appropriate and convenient amount of recipients which may 

vary from about 5 to about 98 percent by weight ofthc total composition. Dosage limit 

forms wifl geueraUy contain about I mg to about 500 ing of an active ingredient. For 

further information on Routes of Administration and Dosage Regimes the reader is referred 

to Chapter 25,3 in Volumes of Comprehensive Medicinal Chemiafty (Corwin fianseh; 

10 Chairman of Editorial Board), Bergeson Press 1990, 

According to a further aspect of the present invention there is provided a compound 

of formula (1) or a pharmaceutically acceptable salt thereof as defined bereinhefore for use 

in a method of treatment of the human or animal body by therapy. 

Reference herein to a compound of pounding (I) should be understood to refer 

15 equally to compounds of formulae (I), (IA), (ID) (and sub-formulae tlie]’eoD, (IZA), (lZ}3) 

and/or (IZC). 

We have found that compounds of the present invention inhibit DGATI activity 

and are therefore of interest for their blood glucose-lowering effects. 

A further feature of the present invention is a compound of formula (I) or a 

20 phnrmae,uficMly-acceptabo salt thereof for use as a medicament. 

Conveniently this is a compound of formula (I, or a pharmaceutically acceptable 

salt thereof, for use as a medicarnent for producing an iibition oIDOATI activity in a 

warm-blooded animal such as a human being. 

’Particularly this is   compound of formula (fl, or a pharmaceutically-acceptable salt 

25 thereof, for use as a medicament for treating diabetes mellitus and/or obesity in a 

warm-blooded animal such as a human being. 

Thus according to a Thither aspect of the invention there is provided the use of a 

compound cfformula (1) or a pharmaceutically -acceptable salt thereof in the manufacture 

of  medicament for use in the production of an inhibition ofDOATl activity in a 

30 warm-blooded animal such as a human being. 

Thus according to a further aspect of the invention there is provided the use of   

compmmd of Formula (I), or a pharmaceutically-acceptable salt thereof in the manufacture 
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of a medicament for use in the treatment of diabetes mellitus and/or obesity in a 

warm-blooded aniirial such as a human being. 

According to a fw-ther aspect of the invention there is provided a phannaeeutical 

composition which comprises a compound of formula (I) as defined hereinbefore or a 

S phanriaceutically-acceptable seat thereof, in association with a pharmaceutically-acceptable 

excipierit or carrier for use in producing an inhibition ofDUATI activity in an 

warm-blooded animal, such as a human being. 

According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises a compound of formula (1) as defined hereinbefore or a 

15 pharrnaceuticaIy-accopta’ole salt thereof, in association With a pharmaceutically -acceptable 

excipient or carrier for use in the treatment of diabetes mellitus and/or obesity in an 

warm-blooded animal, such as a human being, 

48 kccnrciing to a father fztxe or the invention there is piovided a method for 

producing an inhibition ofDQATl activity in a warm-blooded animal, such as a human 

IS being, in need of such treatment which comprises administering to said animaj an effective 

amount of   compound of formula (I) or a pharn1aceuticallyacceptable salt thereof as 

� defined hereinbetore. 

According to a fiaftlrer feature of the invention there is provided a method of 

treating diabetes nieflitus and/or obesity in a warm-blooded aniina, such as a human being, 

20 in need of such treatment which comprises administering to said animal an effective 

amount of   compound of formula (I) or a pharmaceuticalJyacceptable salt thereof as 

defined hereinbefore. 

As stated above the size of the dose required for the therapeutic or prophylactic 

treatment of a particular disease state will necessarily be vai’icrl depending on the host 

25 treated the route of administration and the severity offro illness being treated. Preferably a 

daily dose in the range of hSO rug/kg is employed, However the daily dose will necessarily 

be varied depending upon the host treated, the particular route of administration, and the 

severity of the illness being treated. Accordingly the optimum dosage may be determined 

by the practitioner who is treating any pavticaIr patient. 

30 As stated above compounds defined in the present invention are of interest for their 

ability to inhibit the activity ofUGATI, A compound of the invention may therefore be 

useful for the prevention, delay or treathient of   range oedisease states inclwlirLg diabetes 
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’nellitus, more specifically type 2 diabetes mellitus (12DM) and complications arising 

there your (for example retinopathy, neropathy and nephropathy), impaired glucose 

tolerance (JOT), conditions of impaired fasting glucose, metabolic acidosis, ketosis, 

dysmetabolic syndrome, arthritis, osteoporosis, obesity and obesity related disorders, 

5 (which include peripheral vascular disease, (including intermittent claudication), cardiac 

failure and certain cardiac myopathies, myocardial ischaemia, cerebral ischatmia and 

reprobation, hyperlipidaemias, atherosclerosis) infertility and polycystic ovary, syndrome); 
the compounds of the invention may also be useflhl for muscle weakness, diseases of the 
skin such, as acne, Alzheimer’s disease, various immunomothi1atory diseases (such as 

10 psoriasis), 11EV infection, inflammatory bowel syndrome and inflammatory bowel disease 
such as Cro)m’s disease mid ulcerative colitis. 

In particular, the compounds of the present invention are of interest for the prevention, 
delay or treatment of diabetes niellitus and/or obesity and/or obesity related disorders. In 
one aspect, the compounds of the invention are used for prevention, delay or treatment of 

15 diabetes mellitus, In another aspect, the compounds of the invention are used for 

Prevention , delay or Jrearmei,1 ofobesibc In a further aspect, the compounds oftho 
invention are used for prevention, delayer treatment of obesity related disorders. 

In a ftrther aspect of the invention, compounds of the invention are used for the 
treatment of Alzheimer’s disease. 

20 The inhibition of DOAU activity described heroin may be applied as a sole 
therapy or in combination with one or more other substances and/or treatments for the 
indication being treated. Such conjoint treatment may be achieved by way Of the 
simultaneous sequential or separate administration of the individual components of the 
treatment. Simultaneous treatment may be in a single tablet or in separate tablets. For 

25 example such conjoint treatment may be beneficial in the treatment of metabolic syndrome 
[defined as abdominal obesity (as measured by waist circumference against ethnic and 
gender specific cut-points) plus any two of the following: hypeitriglycerideinia (> ISO 
mg/dl; I .’Inimol/l) low HDLO (<40 m/dt or c1.03mmol/l for men and <50 mg/dl or 1.29 
remold for Women) or on treatruetit for low I-IDL (high density lipoprotein); hypertension 

30 (SBP> 130 mmHg DBP> 85 lnmJjg) or on treatment for hypertension; and 
hyperglycemia (fasting plasma glucose >100 ing/dI or 5,6 mmol/t or impaired glucose 
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tolerance or pre-existing diabetes mellitus) - International Diabetes Federation 
& 

input 

from IASIThCEPJ. 

Such conjoint treatments may include the following main categories: 

1) Anti-obesity therapies such as those that cause weight loss by effects on food 

intake, nutrient absorption or energy expenditure, such as orlistat, sibutramine and the like. 

2) Insulin secretagogues including suiphonylureas (for example glibeiielamide, 

glipizide), prandial glucose regulators (for example repaglinide, nateglinide); 

3) Agents that improve incretin action (for example dipeptidyl peptidase IV inhibitors, 

and GLP-1 agonists); 

IC 4) insulin sensitising agents including PPARganima agonists (for example 

pioglitazonc mid rosiglitazone), and agents with combined PPARaIplia and gamma 

activity; 

S 5) Agents that modulate hepatic glucose balance (for example niotformin fructose I, 

6 bisphosphatase inhibitors, glycogen phopsphorylsse inhibitors, glycogen synthase kinase 

IS inhibitors, glucokinase activators); 

6) Agents designed to reduce the absorption of glucose from the intestine (for example 

� acarbose); 

7) Agent that prevent the reabsorption of glucose by the kidney (SGLT inhibitors); 

8) Agents designed to treat the complications ofprolonged hyperglycaemia (for 

20 example aldose reductase inhibitors); 

9) Anti- dyslipidaemia agents such as, HMG-Cook reductase inhibitors (eg station); 

PPARa�agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyrainine); 

cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); bile acid absorption 

� 

inhibitors (IBATi) and nicotinic acid and analogues (niacin and slow release formulations); 

25 10) Antihypertensive agents such as, -blockers (eg atenool. inderal); ACE inhibitors 

bay lisinopriD; Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg 

candesartan), a antagonists and diuretic agents (dg.frosemkie, benzthiazide); 

I fl hiaemostasis modulators such as, aiitithron,botics, activators of fibrinolysis and 

antiplaelet agents; thrombin antagonists; factor Xa inhibitors; factor Vila inhibitors); 

30 antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low molecular 

weight analogues, hinidin) and warfarin; 

12) Agents which antagonise the actions ofglucagon; and 
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13) Anti-inflammatory agents, dick as non-steroidal anti-inflammatory drugs (eg, 

aspirin) and steroidal anti-inflammatory agents (ag. cortisone), 

In addition to their use in therapeutic medicine, compounds of formula (I) and their 

$mrmaccutically-acceptable salts art also usefizi as phaimacological tools in the 

5 development and standardisation up in vitro and in viva test systems lot tire evaluation of the 

effects of inhibitors ofDOATl activity in laboratory animals such as cats, dogs, rabbits, 

monkeys, rats and mice, as part of The search for new therapeutic agents. 

As indicated above, all ofthc compounds, add their corresponding 

pharmaceutically-acceptable salts, are useful in inhibiting DGATI. The abilitytfthe 

10 compounds of formula (I), and their corresponding pharmaceutically-acceptable acid 

addition salts, to inhibit DGATI may he demonstrated employing the following enzyme 

assay: 

Human Enzyme Assay 

The in vitro assay to identify DcJIAFl inhibitors uses human DGATI expressed in 

15 htsec( cell membranes as the enzyme source (?roc. Nat, Acad. Sd. 1998, 95, 

13018-13023). Briefly, sf9 cells were infected with recombinant baculovirtLs containing 

human DGATl coding seQuenacs and harvested after 48 or Cells were lysed by sonication 

and membranes isolated by centrikgiog at 28000 rpm for I hat 4°C on a 41% sucrose 

gradient. The membrane fraction at the interphase was collected, washed, and stored in 

20 liquid nitrogen. 

DGATI activity was assayed by a modification of the method described by 

Coleman (Methods in Enzymology 1992, 209, 98-102)  Compound at 1-10 tM was 

incubated with 0.4 an membrane protein, 5 m MgCl2, and 10 OpM 1,2 

�diolenyl-on-glycerol in a total assay volume of 200 It in plastic tubes. The reaction was 

25 started by adding 14C olcoyl coenzyme A 13(niM final concentration) and incubated at 

boards tetnerature for its minutes. The reaction was stopped by adding 1.5 mL 

2-propanol:heptane:water (80:20:2), Radioactive triolein product was separated into the 

organic phase by adding Imp heptane and 0.5 rush, 0,1 M carbonate buffer pH 9.5. IJOATI 

activity was quantified by counting aliquots of the upper heptane layer by liquid 

30 scintilfngraphy, 

Using this assay the compounds generally show activity with IC50 <I 0mM, 

Preferably Cl sM. Example 48 showed an IC50 0.12 kM. 
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the ability of the compounds offoimula (I), and thoir corvesponcIhg 

pharmacentically-acceptable acid salts, to inhibit DUATI may further be demonstrated 

employing the following whole cell assays I) and 2): 

iLMuemet of Tri Ths  

Mouse adipocyte 3T3 cells wore cultured to contlueney in 6 well plates in new born calf 

serum containing media. Differentiation of the calls was induced by incubating in medium 

containing 10% foetal calf serum, I tg1mL insulin, 0,25 pM dexajnethasone and 0,5 nM 

isohutylmethyl xanthine. After 49 Like cells wort mananed 111 medium containing 10% 

foetal calfserurn and I pg/mI, insulin for a further 4-6 days. For the experiment, the 

10 medium was changed to senam-free medium and the cells pro-incubated with compound 

solubilised in DMSO (final concentration 0.1%) for 30 minutes. Do novo lipogenesis was 

measured by the addition ofo.25 mM sodium acetate plus I pCi/mL 14C-sodium acetate to 

each well for a further 2 li (J. Biol. Chem., 1976, 251, 662-6464). The cells were washed 

in phosphate buffered saline and solobilised in 1% sodium dodecyl sulfate. An aliquot was 

15 removed for protein determination using a protein estimation kit (Ped,io) based on the 

method of Lowry (J, Blot, Chem., 1951, 193, 265-275). The lipids were extracted into the 

organic phase using a heptane:propan-2-ol:water (80:20:2) mixture followed by aliquots of 

water and lieptane according to the method of Common (Methods in Enzymology, 1992, 

209, 98-104). The organic phase was collected and the solvent evaporated under a stream 

20 of nitrogen. The extracts solubilised in iso-hexano:acetic acid (99:1) and lipids separated 

As  normal phase higi, performance liquid cinematography (HPLC) using a Lichrospher 

diol-5, 4 x 250 aiim column and a gradient solvent system ofiso-hexane:acetic acid (99:1) 

and iso-hexane:propen-2-ol:aoetjc acid (85:15:1), now rate oft mL/niinute seconding to 

the method of Silversand and Flaux (1997). Incorporation ofradiolabel into the triglyceride 

25 fraction was analysed using a Radioniatic Flo-one Detector (Packard) connected to the 

1IPLC inachxe, 

Z)Mrement ofTri8lytaeride Synthesis in MCF7 Cells 

Human mammary epitliefial (MCF7) cells were cultuind to confuency in 6 well pates in 

foetal calf serum containing media. For the experiment, the medium was changed to 

30 serum ace medium and the cells pre-incubated with compound solubilised in DM80 (final 

concentration 0.1%) for 30 minmes, Pa cove lipogenesis was measured by the addition of 
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SO pM sodium attta%t plus 3 imimiL t4c sodium acetate to each well for a thither 3 h C. 

Biol. Chern., 1976,251,6462-6464). The cells were washed in phosphate buttered saline 

and solubilisod in 1% sodium dodecyl sulfate. At aliquot was removed for protein 

determination using a protein estimation kit (Pertain) based on the method ofLowiy Cl. 

81°!. Chem., 1951, 193, 265-275). The lipids were extracted into the orgatic phase usiig a 

heptane:propan-2_oI:water (80:20:2) mixture followed by aliquots of water and heptane 

according to the method of Coleman (Methods in Enzymology, 1992.21)9,98-104). The 

organic phase was collected and the solvent evaporated under a stream of crucifer. The 

extracts solubil ised in iso-hexane:acetio acid (99: I) and lipids separated via normal phase 

10 high performance liquid chromatography (}-TPLC) using a Lichrospher diol-5, 4 X 250 mm 

column and a gradient solvent system of iso-hexane:acetic acid (99:1) and 

o-haxane:prnpan-2-o:acetic acid (83:15:!), how i-ate of I rnL/minute according to the 

method of Silversand and Hain (J. Chaornat, 8, 1997, 703, 7-14). Incorporation of 

radiolabei into the triglyceride fraction was analysed using a Radiomatic Plo-one Detector 

15 (Packard) connected to the 1-IPLC machine. 

In the above other pharmaceutical composition, process, method, use and 

medicament manufacture features, the alternative and preferred embodiments ofthe 

compounds of the invention described herein also apply. 

20 

EXrIInDIc 

lire invention will now be illustrated by the following Examples in which, unless 

stated othtn9ise: 

(i) temperaturns are given in degrees Celsius (C); operations were carried out at room or 

25 aunbjenf temperature, that is, atatemperatuta it the range of 18-25 T and under an 

atmosphere of an inert gas such as argon; 

(ii) organic solutions were dried over anhydrous magnesium sutlide; evaporation c( solveM 

was cathed out using a rotary evaporator under reduced pressure (600-4000 Pa; 4.5-30 

mmHg) with a bath temperature of up to 60°C; 

30 (iii) chromatography means flash chromatography on silica gel; where a Siotage cartridge 

is referred to this means a cartridge containing KP.SiLM silica, 60k particle size 32-63 

nM, supplied by Diverge, a division ofDyax Corp., 1500 Avon Street Extended, 
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(fharlottesville, VA 22902, USA; 

(iv) in general, the course of inactions was followod by TUC and reaction times are given 

for illustration only; 

(v) yields are given for illustration only and are not necessarily those which can be 

obtained by diligent process development; preparations were repeated if more material was 

required; 

(vi) where gfvet. NMR data (’H) is in the form of delta values for major diagnostic 

protons, given in parts per million (ppm) relative to tetra,nethylsilaae (TMS), determined 

at 300 or 400 MJ-Jz (unless otherwise stated) using pordeuterio dirnethyl sulfoxido 

10 (DMSO-d6) as solvent, unless otherwise stated; peak multiplicities are shown thus: s, 

singlet; d doublet; did, doublet of doublets; 
an 

doublet of triplets; din, doublet of-

mu\tjp%ets; t, Aripler q, quarter; in, maltiplet; lx, broad; 

(vii) chemical symbols have their usual meaniugs; SI units and symbols are used; 

(viii) solvent ratios are given in volume volume (Wv) terms; 

15 (ix) mass spectra (MS) (loop) were recorded on a Micromass Platform LC equipped with 

IOU detector unless otherwise slated the mass ion quoted is (vlfl); 

(x) LCMS (liquid chromatography-mass spectrometry) were recorded on a system 

comprising Waters 2790 CC equipped with a Waters 996 Photodiode array detector and 

Micromass ZMD MS, using a Phommuncense Gemini 5u CIS 11 GA  50x2 in, column and 

20 
elning with flow yate of .1 mlimin whIt 5% (Water/Acetonitrile (1:1) + 1% formic 
acid) and a gradient increasing from 0-9/o ofacetonitrile over the first 4 minutes, the 

balance (95-0%) being water and where HPLC Retention Times are reported these are in 
minutes in this system unless otherwise stated; unless otherwise stated the mass ion quoted 

25 (xi) where phase separation cartridges are stated then ISOLUTE Phase Separator 7Oml 

columns, supplied by Argonaut Teolmojogios, New Road, Hengoed Mid Glamorgan 
Cl?92 8AU United Kingdom, were used; 

(xii) where a SUCytte catxtdt is nietred to this means a cartridge containing ultra Pure 

Silica Gel particle size 230-400 tnesh, 40 -63 um pore size, supplied by SiliCycle Chemical 

30 Division, 1200 Ave St-Jean-Baptiste, Suite 114, Quebec City, Quebec, 02E 5E8, 
CANADA; 
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(Xiii) whore an Isco Companion is vfcne to em a Combah companion 

chromatography instrument, supplied by ISOC Inc. Address Teledyne ’SOC bar, 4700 

Superior Street, Lincoln, NE 68504, USA, was used; 

(xiv) where a microwave is referrnd to this means a Biotage Initiator sixty Cr Siiiii creator 

microwave, supplied by Biotage, a division offlyax Copp., 1500 Avon Street Extended, 

Chaxlottesvillo, VA 22902, USA; 

(xv) where GCMS is referred to then a Gas Chromatography �Mass Spectrometry analysis 

,Has carried oit on a QP-2010 OC-MS system fitted with an AOC 201 autosarnpler and 

controlled by ’GCMS solution? software, version 2.0, supplied by Sliiiriadzu, Milton 

10 Keynes;MICI2 SRE, UK; the GC column was a DB5MS of length 25 in, 0.32 miii id. 

with a film thickness of0.52 our supplied by J & W Scientific, Folsom, CA, USA; 

(Xvi) where a centrifuge is referred to this means a Genevac EZ-2pjus, supplied by 

40 Ganevac Limited, The Sovexiegn Came, Faræ’ingRoad lpswich, IPI SAP, UK; 

(xvii) where chiral chromatography is referred to this is carried generally out using a 20pni 
15 Merck 50mm Chiralpak AD column, (Chiral Stationary Phase supplied by Chiral 

Technologies Europe Pare d’hnnovation, Ed. Qonthier dAridernach, 67404 ILikitch 

Codes, France), using MCC’N12-propano]iAcOH (9011010.1) as elijent, now late 80 
mLlmin, wave[enJt 300mm, uthg a Gilson ptepHPLC instrument 200in1 beads); 

(xviii) melting points were detennined using a Buchi 530 apparatus and are uncorrected; 
20 (xix The following abbreviations may be used below or in the process section 

hereunbefore: 

Et20 or ether diethyl ether 

DMF dimethylforiramide 

� 

DCM clichrominethane 

25 DIME I ,2-dirnethoxyethane 

MeOfi methanol 

EtON ethanol 

H20 water 

� lEA tritluoroacetic acid 

30 THE tetrahydrofuran 

DMSO dilnethylsulfoxide 

BOTh I -hiydroxybenzotriazole 
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DIPEA 

DEAD 

S EIOAc 

aH CO3 

lçpo4 

PS 

B[NAP 

10 Dppf 

dija 

P8-Col 

CH3CN or MeCPT 

If 

IS min 

HAll] 

NaOH 

AcOli 

20 DMA 

Vili 

MgSO4 

Na,804 

coc3 

25 CD3OD 

Bne 

- 132 

Pcr10320051004726 

I -ethy3-(3-diuctttytamitopnpylcathodi-izi& 

hydrochloride 

is opivpy!ethy I amine 

diethyl azo&carboxylate 

ethyl acetate 

sodium bicarbonate I sodium hydrogericarbonate 

potassium phosphate 

polymer supported. 

2.2 ’-his(diphcriylphosphino)- I ’binaphthyl 

1,1 ’-bis(diphenyCphospbino)ferrocene 

dibszyldineatetoe 

polymer supported carbonyldiimidazole 

ace toni triTe 

hour 

minute 

0-(7-Azabenzotiiazol- I -yl)-N,N,N’,N’-- 

tetraoiethyIurotium hexofinorophosphate 

sodium hythoide 

acetic said 

dirnethyl acetarnide 

minclayl lithium 

magnesium sulfate 

sodium sulfate 

doutero chloroform 

per-deuterated methanol a 
tort- butoxycarbonyl 

All compound names were derived using ACD NAME computer package. 
30 
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Example I 

2-carboxamide 

N -N 

0 NH 
C 

2-Fluoroplienylisothiocyanate (92 tL, 0,75 minol) was added to a stirred suspension of 2-

5 hydrazitio-N_(4-morpholin-4-ylplienyl)-2-Oxoacetatrlide (Intermediate 16, 160 Big, 0.6 

mmcl) in DMF (10 mE) and stirred at 50 &( until a clear solution was obtained. PS-

Carbodiirnide (909 mg. 1.2 mmol) was added and the reaction was heated at 80 C for a 

further 4 h. The reaction was filtered and the resin washed with DMF (5 ML). The 

combined DMF solutions wera concentrated in i’acuo and the rasidue triturated with 

10 diethyl ether to give the title compound as a yellow powder ()9Omg, 82%): 

’1-1 NMR 5 10.83 (114 s), 10.77(111 5), 5.05 (1 H, t). 7.66 (21-I d), 7,30 (21-i, in), 6,95 214 

d), 3.80-3,65 (41E in), 3.11-3.01 (414, in); MS nile MU 354, 

Examples 2-66 

The following examples were prepared by the general procedure of Example I wing 

15 Intermediates 23 to 28 and commercially available 
isothiocyanatesRe

 
R

 

7?411,M),7,15

RS MSsnie 

MH(III,
 5), 108� (.11, s), 167 (2H, 

d),.45(211, rn) 7.41 (IH, t), 7.37-7.25 

), 7.15 (11-1,ffj,6.95(2H,d),6.74(111, 

5 (21-I, s) 3,79-3.69(40, m), 3,5-3.03 

) 
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R WT1iiNI1RiMS rn/c 

L1JO (Iii, s), SS (114, 3), 7.(2H, d), - 

7.57-7.39 (311, In), 6.96 (211, d), 3.87-3.67 
I I 

MIr 

(411, n,), 3.10-3 03 (411, m), 2.41 (3M, 3) 
3� 

M99

 

11.10 (IH, ), 10.82  5), 7.62 (411, dd), 400 

7.39 (211, d), 6.93 (211, di 3.81-3,65 (4H, 

3S1-3,01 11. n) 

0.82-10,76 (2H, in), 7.67 (2H, d), 7.31 (III, 406 

3.79-3.30(414, m), 3.14-3.5 (414, m), 2,93- - 

s),7,35 (111, d), 7,22(114, d), 6.95 (214, d). I 

El I / 12H5), 7.7 7.45 (111, in), 7.4 380 

2.79 (4H, m), 2,09-I 98 (211, m) 

OH, si 7.3 (IH. in), 6.96 (211. 1) 6.9 (111, I 

d), 180-3,64 (411, n) 3,11-3.00 (411, n) 

110.80 (114, 5), 10.70 (111, s), 830 (lI-i, di 416 

8.02 (111, d), 7.95 (IH, d), 7.75 (111, d), 7.70 

((211, d), 7.5 (3U, in), 6,95 (2?L d, 3,sc3-

3.65 (411, in), 3.12-3,0I(411, In) 

H 11.27(111 3), 10.94 (IH. s), 7.49(111, q), 402 

7.69 (3R, in), 7.35 (111,  

3,80-3.66(414, m), 3,11-3.00(411, rn) F 

9 H / 10.89(111, s) 10.82 (IH, ), 7,67w. d), 394 

, 7.50-7,40 (211, m). 7,30 (IN, t), 7.00-6.9 

(311, In), 3.80-3.70 (411, III), 3,16-3,04 (411, 

in), 2,62 (211, co, 1.20 (311, 1 
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Exan,pIe R NMR   MS m/e 

MR 
I 

s), 10.87(10, s), S.30(IH,$), 439 10 H 

7.87 (IR, d), 7,71.-7X,2 (3F1, ), 7,56 2H, t), 

COP 
6.95(20, d), 4.35 (2k1, q), 3.80-3.69 (4H, m), a 

3.15-3.04 (4, in). 1.34 (31% t 

11 H / 11.20 (IN, ) l0.82lft s), 7.72 (114, 400 

7,69 (2H, d), 7,50 (1 H, d), 7.4! (10, 

(111, d), 6.95(211, d) 3.79-3.64 (4H, in), 
0 

1 3.10-3.01 (4Ff, rn) 

12 H  
- 

7.25 (1Ff ni) 7.16 (1Ff, m), 6.75 (2Ff, 

d),3.60- 3,50 (411, m), 2,93-2.84(411, in) 

13 1-1 111, s), 10.81 (111. 5) 7.85(1J4,d), 446 

1L1:J 
r7.7O11, d), 7.52 (Ill, dX 731 (10. t), 7.20 

Br , 6.93

 

(211, di 3.80-3.69(414 rn) 

I0 75 iH,$), 7.67 (2H, d), 394 r14H

 

in), 7,14(111, d), 6,95 (211,4), r3O

in), 3.13-3.04(411. in). 2.27 

1-Is) 

11.12 (111, .$), 10,87 (111, s), 7.73 (ill, d), 414 

7.66 (214, 4) 7.45-7.33 (211, m), 6.95 (211, 4), 

CI 3.80-3.70(411,n), 3.14-3.05 14*3, rn), 2.32 

(311, s) 

16 H 11.01 (111, s), 10.85 (111, 5), 7,66 2H, ci), 412 

7.59 (I11, 5). 7.40-7.29211, m), 7.00-6.90 

SMe

 

1311, a’), 3.80-3.70 (411, in), 3,28 (31-1, s), 

____ 3.143.04 (411, in) 
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I 10.9(1(1 II, s), 10,82 (Ili, s), 7.66 (211, d), 
/ 

7.5!-7.40 (21-J,in), 7.17 (IN, t), 6.95 (21’1, d), 

3.80-3.70 (4H, rn),.153.01 (4R, rn’), 2.29 

(lB, s) 

10.77 (211, d), 7.65 (211, d), 7.25 (ZH, s). 

6.95 (21, ), 6.73 (111, s) 3.80-3.70(411, 

ni), 3.13-3,04 (414, Lu) .2,31 (6H, 5) 

11,07 (Ia, s), 10.80 (IB, s), 7.98 (lii, in), 

7.68(211, d). 7.30 (111 ni), 6,95 (3M, d), 

329-3.62 (411, rn) 3.11-3.02 (4H, rn) 

11.05 (III, s), 10.80 (lii, 7.91  I), 

7.70(211, d), 7.23(111,111), 7,15 (IN, rn). 

6.95(2Nd), 3.80-3.65 (4H, in), 3.11-3.02 

(4H,rn) 

I IOJIO (11I, 5), 10,69 (lU ni) 8.0 (2H, rn) 

7.60 (211, d), 7,35 (111, m), 7.16 ((H. rn), 

6.90 (2H. d), 3.79-3.63 (49,m), 3.11-3.01 

(411. in) 

. 

I 
. 7.40 (211, d), 6,95 (21-1, d), 3.77-3.65 (411, 

m), 3.15-3.03(4R, d), 1.25(911,5) 

7.18 (211, d), 6.91(21’I, d), 3.78-3,64 (4H, 

ii), 3,11-3,02 (4H, it). 2.22 (311, s) 
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Exam&eI R  1r f1INM118MW
 

HH
 10,93 (1H, a), 10.83 (1H, ). 7.65(211,4 366 

7.59(211 d), 738 (IR, 0,706(111, t, 6.93 

(211, d), 3.77-3.69(411, in), 3.11-3.02(411, 

n1) 

25 H 11.38 (111, ), 10.89 (111, a), 8.04 (111, ), 7 St 434 

(111, 
d), 7.71-7.59 (311, In), 7.41 (IN, 46,95 

CF I (211, d), 3 79,331 (411, rn), 3.4-3.04(411,in) 

26 ’ 0(IH53O,84 (1H, s), 7.71T7,58 (411, 384 

m), 7.25 (211, t), 6.95 (2H, dl 3.79-3.70(411, 

in), 3,14-3.05(411, in) 

27  H 10,83 (1H, s), 10i5 i, a), 7.95 (111, m), 400 

7.65 çZH, ), 7.56 (M.), 745(111, m), 
cl 7,20 (111, m). 6.95(2Nd), 3.80-3,66(411, 

m), 310-3.01 (41-1, at) 

H 10.21 (111, a), 7.78 (111, d), 414 

7,65 (2H, d), 7.36 (IH, 5), 7,23 (IH. d), 6,95 

(2U, d), 3,79-3.65(411,111), 3.11-3.O24H, 

in), 127 (3Ff. a) 

29 11 10.00 (111, 5)7.64 t2H, 4 394 

7.46(111, d), 7.18-7,09(211, In), 7,04(111, d), 

6.94 (211, d), 3,78-3,70 (4H, ml 3.14-3,04 

(411, m), 2,31 (3H, a), 2.16 (311, a) 

30 11 I 10.70 (III, 5), 9.90 (lIT, 5), 7,68 (tEl, 4), 1380 

JO 7.58 (211, dl 7.30 (211, ml 7,05 (111 ml 

I 6.89 (2H, 4), 3.69-3.59 (4H, nI), 3,10-3,02 

(41k, m), 2.21ç3H, a) 



[1 

WO 2000/064189 - _ 
PCT/c02005/004n6 

Example R NMR MS fl/c 

MW 

31 H .’ 11.25 (lET, s), 10,89 (III, s), 7.66(211, d), 34 

7.58-7.50 (11-1, rn), 7.47-7.32 (2H, ni), 6.95 

I F (211, ci), 6.92-6.85 (11-1, rn) 3,79-3.70 (4H, 

I rn) 3,13-3.05 (41-i, lii) 

3217,51

0.68 (IR, ), 9.95 (III, s), 7,60 (2K, d), 408 

-  OH,d), 7,40(111, 
ci),7.1586(211,ci),3.79-3,65(4H,m),3.30-320 

IH,  

T’FO.800H. ), 10,70(111, ),7.]0 ç211, 1), 396 

7.55 (211, ci), 7,00 (4H, dci), 3.82-3,67 (711, 

rn), 3,13-3.05(411 flu) 

34 H/ 10.80 (211, s), 7,65 (2H d) 7.23 (111, a), 410 

I 7.00 (114, ci), 6,93 (311, in). 6.00 (21{, s), 

3.gci-3.65 (4h, rn). 3.i 1-3.02(4H, s) 

35 10,75 (111, a), 10.15 OH, s), 7.97 (211, d), 492. 

7.70 (31i, in). 7.50(111, m), 7.05 (IFI, mu), 

6.9S(2H. ), 3.79-3.63K411, m), 3.15-3.03 

J a 
36 CI .’ 11.07 (I H, ), 10.89 (lii, 5), 7.94 (111, 5), 414 

I 1.68-7,76 (IH, in), 7.44 (IH, d), 7,38 (111, 

S), 7.25 (IM, t), 7.18 (III, ci), 6.86 (III, ci), 
3.70-3.78(41-1, m), 2.99-2,92(4Km), 2,32 

37 F, 11.0$ (Iu,), l0.&0 (111, S), 3S-9.26 (111, 434 

rn) 8,08-7.95 (211,iuu), 7,78()11. ci), 7.69 

(IH, Ôä), 153-7,64 (411, In), 7.06 (IN, , 



ri 
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Example R r14NMR 8 MS m/e 

iü (lii, 
s),4m),P CIU.l7OH), 450 

m), 8.08-7.94(311, in), 
7.807.62-1.55(311, m), 7,20 
(III(411,

 

Me I 

rn), 2.99-2.92 (411, rn) 

39 11.21 (lU, bs), t0.&5 (IR, 
s41�I.in),

 7.37-7,28 (IH, in), 7.01 
,.3

 67 (411, in), 2.85-2,75 (411, in), 2.25 (311, 

4a Me l0.88-I0.77 (211, rn) 7.60 (111, s), 7.55 011, 394 

d), 7.42 (111, d), 7.31(111, ), 7.25(111,1), 

7.01 (111, d), 6.86 (!H, d), 3.72 (411 t), 2.80 

(4!-X, I), 2.3! (311, s), 2.3! (311, s) 

41 F 11.06(111, s). 10.89 (lH,7i111, d), 398 

’ 

7.57 (IH, d), 7.44 (1.11, d), 7.39 (Iii, s), 7.28 

(!H, t), 7.05 (111,), 6.89 (IH, d), 3.75 (411, L t), 2,99 H, t , 2.33 (3R,) 

II 

4 

10.79 (Ri.05 (114,t), 418 

7.96(114, s, 7.73 (111, d’), 7.38-7.25(211, 

rn) 7.22-7.13(211, in), 3.80-3,72 (411, m), 

3.02-2.94(411. in)  

F F 11.08 (IN, s), 10.79 OH, s, 8.10-7.99 (IH, 402 

tin), 7.68 (111, dd), 7,61-7,52 (111, rn) 7,36-
723 (211, m), 711-7.13(111, in), 7.05 (1E1t), 

3.79-3.7’ (41-1,0.3.02-2.94(411,0 

44 Me F 10.82 (114, s), 10.73 (LU, s), 8,07-8 tR, 398 

in), 7.67-7.50 (211, m), 7.34-1.20 (21-1, in), 

7.19-7.09 çlB, In), 7,01 (111, d), 3.71-3.68 

(411, In), 2,80 (411, t). 225 (311, s) 



ori 

0 

a 

WO 10061004189 ,4J’ \ PCTIOB200SIO{p4726 16 

LI 22(IHs), [082(IH,$),832 826(Ikl, H hJ’ 
NMR 6 r4Sm/e 

rn) 8.15 (1 H, d), 8.05-7,96(311, in), 7,78 

(lI-i, if), 7,63-7,54 (3H, rn), 7.24 (1 Fl, d), 

3.78(4F1,t),3i3(4H,t) 

ample R R1 ’HNMR oMS M/c 

____ MH 

46 H F 

_____ ____ 

1.09 (IH. s), 11.00 (lii, 5). 8.52 (LHT02 

8.03-7.93(211, in), 7,41-7,33 (lI- I, in), 7.01-

6,94(111 in), 6,88 (1 H, d), 371 (4F{, t), 342 
F 

(411. I) 

47 U 10.93 (, s), 10 75 (111, ), 8.5’ (lU 5), 417 

I 8.31-8.22(111, rn) 8,05-7.91 (311, In), 7.78 

(Ia d), 7,6-7,50 (311, m), 6.87 (1Ff, d), 

3.74-3.65(411, m), 3.44-3.35(48 rn) 

48 
Elff

 

 10,96 Uft, ), 1073 (lB s), 8.52 (111, ), 385 

8.04(111,!). 7.95(111, d), 7,35-7.23 (211, 

- in), 7,20-7.11 (III, Dl), 6,88 (III, d),3.74-),3.74-

3 66 (4H3.66(411 m), 3,453,37 (4H. in). 

H / 11.23(111,5), 11,11 (III s), 8.52 (111, d), 385 

7.96 (iFT. M), 7,53 (All, at), 7.43 (lii, d), 

7,38-7.34(111, in), 6.93-6.85 (2H, in), 3.7t 
F 

(4H, t), 142 (411, 1) 



WO 2006/U64189 __J.j;4d1’ 
PCTIGB2005/0N726 

-141-

aiu 

mpie ’11 NMR MS mAr 

MW 

50 H 109! (lI-I381 (IH,), 

7.98-790 IUI,7.42(lH,d,7.38H, 

I s), 7.25 (IH, t), 6.90-6.83 (2H, in), 3.74-3.64 

(4H, m), 3.45-3.37(411, m), 2.32(311, 5). 

51 11 10.92 (Ni, s), 10J33 ills), 8.52 (IR ci), 423 

7,98-7.93 (1H, m), 7.54-7.50 (2H, In), 7.43-

7.39 (211, in), 6.87 (IF!, ci), 3.71 (41-1,1), 3.42 

(4H, t), 2.51 (9H, s) 

52 11 / 11-22 (IH, 5), 10.98 (!H, 5), 8-52 (!H,d3, 401 

7.98-7.94 (IN, in), 7.74 (IM. t), 7.54-730 

(!H, rn) 7.43 (IF!, t). 7.14-7,10 (IN, m), 

Ll.W( 6.8& (H, d), 3,73 (431, t), 3.42 (411,  

53 IN, 5), 10.96 (111, 5), 8.54 ((H, ci,), 417 

8,21 (11I, 5), 7.99-7.93 (211, rn) 7,90-7.85 

(2H, m), 7,67-7,63(111, m), 7,51 (lilt), 

7.42 (IN, t), 6.88 (1H, d), 3.72 (414, fl, 3.43 

(4H, t) 

11.27(211, bs), 8.6! (IN, d), 8.25 (IF!, d), 437 54 Cl 

7.67(111, ddd), 7.47 (Iii, dd), 7.37-7,29 

F (in, in), 3.77-3.69(411, m), 3,24-3.17 (411, 

______ 

M) 

55 11 1I,13 (IHa), 11.01 (111, a), 8,52 (!H  d), 401 

7.96 (IH, dd), 7,63 (2H, ci), 7.46 (211, ci), 
cl 

6,87 (11-1, d), 3,71 (411, t), 3.42 (4H, t) 

56 CIF 11.26 (IF!, broad s)---[� 10,79 (11-1, broad 5), 419 

8,61 (IF!, ci), 8.24 (IR, 
ci), 8.01(111, t), 

7.34-7,1! (31-1, rn), 3.73(411,1), 3.23(4H, 
) 



0 

/65 
WO 2006/064189 

/ 

PCTGOO4fl6 

-141- - 

MSmIe J913MR6 –1 MW 

57 II 
______ 

flT 11.23 (Ills), 10.97 (IN, s), 8.52 (Ill, d), 403 

7.977.93 (Iii, in). 7.70(111. ddd), 7.49 (IM, 
F 

dd), 7.38-7.33 (Il-I, in), 6.87 (1 PI, d), 3,71 

(4H. t), 3,42 (411, t) 

and 

Br (IT-f, fl, 7,27-7.24 (I H, rn), 6,88(111, d). 

3.71(41-I, t), 3.42 t) I 

11,07(IF{,bcoads), I0,977i), 8,52 (1W 403 

-. d), 7.98-7.86(211, ni) 7.32-7,14 (211, m), 

F 6.%7(114,d,3.7Iç411,t),3.42(41-I,t)  

60 CI I1.24(IH,$), 10.91 (Ill, s). 8.62 (111. 6). 415 

8.27 dd’), 7,47-7,34 7.26 (IN, (211, in), (111, 

6.87 (IFI, d), 3.73(411, t). 3.21 (411,9,2,3! 

(3H. 5) 

61 II 110.92 (III, s), 10.83 (1 H. s), 8.52 (I H, d), 381 

7.95(111. dd), 7.49 (211, 6), 7,20 (211, d), 

6,87 (111, 
6)3.71(411, t), 3,42 (411, 1), 2.28 

(3H, s)  

62 II 10.99 (111, s), 10,94 (111, s) 8,52 (111, 3), 385 

I 
_ 

7.95 OH, dd), 7,62 2H, dd), 7,25 (211, 9, 
F 6.87 (IH, 6), 3,71 (4H, 9, 3.42 (411, 9 

11Iis (211, bs), 8,52 (19, 6). 7.96 (11-1. ad), 367 

7,61 (21-1, 6), 7.40 (211, 9,1.07(111, t). 6.87 

(lu 6), 3,7! (4Ff, 9,3.42(411, t) 

64� FT ,’ 10,92 (1Ff, ), 10.81 (IlL s), S,52 (IFI, 6), 411 

7.95 (III, dd), 7,26-7.24 (IH, n), 7,02 (ITT, 

.j0 3d), 6,94 (1Ff, 3), 6.87 (Ill, d), 6,02 (2Ff, s) 

371 (411.Q3,42 (411,4 



WO 21106/0641 89 ,)CT/GB2051004726 

LUM 

Example ’H NMRS MSm/e 

MH 

65 M (10.96 (IH, 5), 10.94 (111, 5), 8.52(111, d), 397 

7.96 (IH, dd), 7.33-7.25(211 m), 7. IS7,I3 

(1 H, rn), 6.87 (IN, 4 6.66 (1 H, dd), 3.78 

(311, 5), 3.71 (411, t 3.42 (411 t) 

66 11 
/ i0,94 (IR, s), 10.73 (111, s), 8.5! (IH, d), 403 

8.05-7.92 (211, in), 7.40 (IN, ddd), 7.21-7.15 

I
 

(IN, m), 6.87 (IN, 6), 3.71 (4H, t), 3.42 

(411,t) 

Example 72 S-l(2-Fluo op h enyflarn 1101-N- 4-(4-is op sopylo erai a-I -vflp hen vi 
1.3 4-oxad azole-2-ca ’b oxa mid 

Ethyl 5-[(2-fluomphenyl)arnino]-,3,4-oxadiaoIe_2<arboxylate (Intermediate 40,94 mg, 
0,37 mrnol) was stated in water (I ml,). Sodium hydroxide (37 mg 0.925 morel) was 

dissolved in water (0.5 niL) and added to the reaction mixture. After stirring for I h the 
reaction was concentrated in vacua to give a yellow solid which was dissoiwed in DMF (% 
ml,), [4-(44sopropylpiperazind_yp!ienyjJainine (W0021’057261) (89 tug, 0.41 rnmol) 

10 dissolved in DMF (I ml,), HOEt (100 mg, 0.74 rnnol), and EDAC (142 mg, 0.74 mmcl) 
were added. The reaction was allowed to stir far 3 It then water (20 mL) was added and the 

� reaction mixture thoroughly shaken to give a precipitate. After filtration and drying under in 

vacuc the title compound was obtained as a cream solid (69 mg, 44V0): 
IN NMR 6 10,78 (1 H, 5), 8.0 (IN, t), 7.6 (211, d), 7,20-7,35(211, rn) 7,10-7.20 (IN, In), 6.9 

15 (211, ii), 3,1 (411, s), 2.6 (411. s), 1,0 (611. d); 

MS into MII’ 425.38 



I 

NO 2006/06418c PcI7G1320051004726 
16+ 

-144-

Examples 67-71 and 73-84 

The following examples were prepared by the general procedure of Example I (method A) 

using intermediates 19-22, 29-30 or the general procedure of Example 72 (method B) using 

intermediate 40 and4-(4-benzylpiperazjnI_yOanifirie or 4-(4pyridiaA-y1piperazin-I-

5 yl)aniline (J. Med. Chern., 2003; 46, 1803-1806). 

H N -N 

XCN-9YO 

r Ex X JR’ MS nile Method 

MW 

67 l\TAC H 10.84(114,$), (180(111. s),7.65 421 A 

I 7,25 (lii, 1, 6.95 (214, d), 6.90 (Ill, 

d) 3.60 (41-I, 5), 3.10 (414, d), 2,00 

(3H, a) 

68 NAc H 10.84(111, 5), 10,74 -(1 H, 5), 8.22- 457 A 

8.35 (IH, in), 7.9-8.05(211, iii), 

7.80 (Hi, d), 7,70 (211, d), 7.50-

7.60 (311, rn), 6,95 (214, d), 160-

3.90 (411, in), 3.10 (414, d), 2,00 

(3R, 5) 

69 NMe H 
’ 10.80 (IlL 5), 10,72 (111, 5), 8.25- 429 A 

8.35 (114, m), 8.01 (iii, d), 7.95-8.0 

cx 

(III, in), 735 (1 H, d), 7.70 (2H d), 

7.55-7.65 (311, 
or, 

6,95 (2H, d), 

3.10 (411 5), 2.40 (411, 5), 2,21 (3H, 

5) 



I 
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- 145 - 

Ex R INMR5M etho S rn/c M d 

Mt J 
70 NAc 

H 

I 1022 (IN. 5), 10.72(114. 

(19,%7 90 (IRs) 7.60(211,), 
7,20-7,35 (2H, rn), 7,10-7.20 (IN, 

III), 6.95 (21], d), 3.6 (414, s), 3.05 

(4I-I,d),200(3H.$) 

11.21 (IH. 5), 10.86 (11-i, 3), 7,68 457 A I?4/kL /,--’ 

(1Ff. ddd), 7.62 (111, s), 7.58-7.50 

3.61-

F 
(IN, rn), 7.50-7.40(111, rn), 7,37-

3.5!  

2.27(311, ), 2.03 (3H, 5) 

73 ’024 (IH. 3), 10.79 (IR, 3), 7.70 393 73� MeJI 
/ 

9 (2H, d), 7.45 (211, d), 7.40 QH, s), 

7.25 (IR, O 6.85-6.95 (3K, in), 
3.10(411,5)2,45 (4H, 3), 2,25 (311, 

H 
_Ac+Me
_________

 

1O.86’flts). I0.l (IN, s), 7.62 435 A 

(11l,$),7.54 (1K, d), 7,42 (IH,d), 

7.37 (III, s), 7.25 (IF!, t), 7.00 (]U, 

6), 6,86 (I H, 0), 3,62-3.50 (411, m). 

2.85-2.70(411m), 2,31 (3R, 3), 

2.27 (314, s), 2.03 (3M, 3) 

75 , (Il-I, s), t0,7F broad ), SM A 

F I 

8.32-8.26(1K, m), 8.05-7.96 (214, AM-A) 

M), 7Th (IS-I, a), 7.70 (1 66), 

- 7.63-7.54(4K, rn) 7.07 (IN, t, ) 
63 

 

3.53-3,44 (4K, rn) 2.98-2.91 (4H, 

(9ft 3) 



a 

C 

WO 2O061064189 

-346 

- rCTfc11210051004726 

Ir 5? R 1T HNMR8 IMs Method 

1078 (IlLs), I 0 70(IH, broad s), 

–(lH,t),75(2H,d)7,1-7,3(7H,

 

7T NBH 

III), 6.90 (2H, d), 3.30 
(4H,3.10(4H.$) 

T4AF T0,84 (IR, , 10.74(111, s), 8,03 77 4Ac Me  

(IH, 
t), 7.61 (IH, s), 7.54 (111, d), 

F F 7.35-7,21 (211, in), 7.20-7.10 (IH, 

F F rn), 7.00 (lId, d), 3.61-3.51 (4H, 

III), 2,85-2.71 (411, in), 2.27(311, s) 

2.03 (3H, 5) 

78 NEoc F F 11.07 (IH, s) 10,76(1H, 5), 8,02 499 A 

(III, f), 7.76-7.50 (:2H, m), 7.34- (M-iI)-

710 (31, m), 7,05 (111, t), 3,50-

3.40 (41-I, in), 2,962.89 (411, m), 

2.49 (9H, s) 

79 NMe H F 10.0 (IH, s), 8.05 (111, t),7,66 397 A 

(2H, d), 720-7,35(2H, m), 7.1-7,2 

(1 H. III), 6.95 (H, d), 3.10 (4H, 5), 

2.40 (411, 5), 2.30 (211, s) 

, 10,72(111, 5), 8,05 10,82 (IFTs), A so NEoc F 

" (III, t), 7,60 (2H, d), 7.20-7.30(211, [MM-

- in), 7.10-7,20 (1 H, m), 6.95 (211, F 
d), 3.40-3,48 (4H, in), 3.05-3,10 

(411, in), 1.40 (911, 5) 

81 II F 

... 

460 B 



RD 
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- 147- 

[EX X R K IINMR8 1rn/e
 MethodMll

 

CU2 I-i ’ 10.78 (III, 5), 10.72(111, 5), 8.25- . 414 A 

I. 
8.35 (IN, ni), 8.05 (111, d), 7.95-8.0 

(111, m), 7.80 (1H- d), 7.55-765 

(SR. m), 6.95(2K, d), 3.05-3.15 

(4H, rn), .4S-1 .65 (611, an) 

-93 CU1 H 10.84 (111,$), 1075(111, a), 7,60 378 A 

(19.d),7.45 (111 d), 7,40 (III, 5), 

7.25(111,1), 6.85-6,95 (311, m), 

3.05-3,15 (4K, In), 1.45-1.65 (611. I 

* ffiosio.nw.: 382 A 

� , (211,d),3.05-3.15 (4I1m),1,45-

L__  

EZ4mDI C 87: IS -16-(4-B enoFjpci’azinyl)-3-uyrkJ nvfl-5-I 2fleoropIaentlamiuo-

1.3.4-oxacuazo!e-2-carboxam1Q 

S 
5-[(2aorophenyflanlino]-N.(6.piperazin-1 -ylpyriditi-3-yQ- ,3,4-oxadiazole-2: 

� carboxamide (intermediate 41,150 nig, 0.39 moral), was stirred in DMF (4 nIL) and 

pyridine (1 mL). I3enzoyl chloride (60 mg. 0.43 mmol) was added and the reaction stirred 

for 18 It  Water (20 mU) was added and the reaction mixture thoroughly mixed. The 

10 resulting precipitate was filtered, washM with water (2 x lOmb) then ether (2. <10 ML) 

and dried in vacuo to give the title compound (130 mg) as a pale purple solid: 

H NMR 810.94 (1 H, s). 10,74 (1H,5), 8.50 (11-1, s) 800 (1H, t), 7.95 



WO 2006/1161189 

- 148- 
4 C1/OB2005j004726 

01

(111, d), 7.40 (411, s), 7.20-7.35(211, m). 7,10-7.20 (H.m), 6.90 2I-I, d), 3.42-3.83 (SR 

in); MS rn/c MI-I4 488. 

Examples 85. 86 and 88-94A 

The following examples were prepared by the general procedure ofExumple I (method A) 

5 using Intermediates 31-33, or the general procedure of Example 72 (method B) using 

Intermediate 40 and the appropriate aniline, for example -phenylpyridine-2,5-diarnine (J, 

Med. Chem. 1994, 37, 1825), [4-(pyridin-2-ylmethoxy)pheiiyl]amine (DE 3607382), N-

methyl-N-phenylbenzene-I,4-diamine (WO 03059905), 6-hutoxypy’idin-3-amine (J. Am. 

Chem. Sac,, 1947, 69, 1204), or the genera’ procedure of Example 87 (method C) using 

10 Intermediate 4’ and the appropriate acid chloride. 

S 
XcNIt

 N -N 

QrO 

S 

1K -MR 
- 

’H N (DMSO-d4) 
o 

M S rn/c 

Mr 

Method 

flNMe 
z< 

l0.90 (III, s), 10.76 (tEl. s), 8.45- 430 A 

-8,50 (1K, in), 8.25-835 (1 H, rn) 

7.90-8.05 (311. in), 7.80 (1 H, d), 

755-765 (311, in), 6,80 (21-1, d), 

- 3,40-3.50(411, in), 2.:35-2.45 (411, 

m), 2.20 1314, s) 

394 A 5 NMe ,.’ 10.88(111, s), 10.84 (1K, 5), 8.50 

- 

(IH, 5), 7,90 (111, d), 7,45 (1K, d), 

7,40 (5, Il-fl, 7.30 (111, t). 6.95 (211, 

0, 3.40-3.45 (411, m), 2,35-2,45 (4H, 

in), 2,20 (3K, s) 



U 

LI 

WO 2906A104 189 

-149 

PC176B1005/{J01726 

Ex 1< II NMR (DM80-il6) S fMs ink Method 

MR, 

88 
F 

__ 

F 

__ __ 

__50

 

10.94  10,73(111, 5), 8. 

_ 

506 

_ 

C 
F

 

(IN, s), 8.00 (IH, t), 7.90 (I H, d), 

7.50(111, q), 7.20-7.35(5H, in), 7.10-
.107,20

 7,20(11-I, in), 6.90 (lI-I, ii), 3.47-3.81 

($11,bd) 

NSO2Me F 10,95 (IH, s)Yö11H,$),8.0Q1I1,462 B 

7.90 (!Fl, d), 7.20-7.35(211, in), 

7.10-7.20 (IH, rn), 6.90 (IH, d), 

3.55-3.65 (411. in), 3.13-3.25 (4H, 

� m), 2.90 (3H, s) 

I F l0.91(11i,3), 10,73 GH, s), 
c -- 

()F 5 (IH, s), 8.00(113, t), 7.90-8.00(111, 

m), 7.45-7.55 (211, in), 7.20- 7.35 

(4H, In), 7.10-7.20 (lI-f, in), 6.90 

(111, d), 340-3.80 (8B, bs) 

91 NMe , 10.90 (IH, s),10-7-0( H� ), 8.50 398 A 

(IN, 3), 8,05 (1 H t, 7.90-7,95 (IR, 

in). 7.20-7.35(213, w), 7.10-7,20(113, 

m), 6,95 (211, il), 3.40- 3,50 (411, in), 

2.35-2.45 (4Ff, in), 2.20 (311, 3) 

92 NB00 F 10.93 (fl-I, s), 10,73(i11,$), 8.50 484 A 

(Id, s, 8.05 (IH,, 7,90-8.00

 till,

rn), 7,20-7.35 (211, in), 7.10-7.20 

(113, In), 6,95 (21-i, d), 3.40 (813, d), 

.40(911,3) 



S 

I. 

VO ZOOc./11641W1 
01CH20051004726

MS rn/c Method 

MW 

93 NAc 1094 (ILl, 5), lO,74(H,$),8,50 424 A 

(In, s). 8.05 (lI-i t), 790-8.00 (II, 

ra), 7.20-7.35 (2Ff, nil, 7.10-7,20 

(I R, rn), 6.95 (2R, d), 3.50 (�4, m), 

3,40-3.50 (213, III), 2.00(313, s) 

94 10.95(113,3), 10.74(113,3), 8.70 489 C - t5 (21-1, 3), 8.50 (113, 5), .00 (I Ii, t). 

7.90-8.00 (III, m), 7.50 (211. d). 

7 20-7.35 (213, in), 7,t0-720 (111, 

I in), 6.90 (IH, 31, 3.70(211 3), 3.60 

I 
211, i 3.50 (214, 5) 

94Me 
/ N - 381 4A 

Examn1r9 5-103 

The following examasta were prepared by the geneaI procedure oft1xampe 72 (method 

) using intermediate 40 and the appropriate aniline, for example intermediate 42, 

HWN (’p 

R4QThOH> 

Example R II NMR 5 MSnj(e 

95 - 011i N 11.22 (Ill, s), 1078 (IH, 5), 8.50 (111 392 

t), 7.10-7.30 (711, m) 

96 NPIi N 10.98(113,3), 9.00 (1H, s) 8.50 (IB, s), 391 

8.05 1111, t, 7.95 (IB, d), 7.70(213. d), 

7,10-7.30 (5Ff, In), 6.80-6.90 (211, in) 



a 
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Example X VRNMR 8 MS We 
I MIt 

372 97 0-riBu N 

N 1.26 (N, s), 8.70 OH, s), 8.60-8.70 393 
0", 2H, m), 8.30(111, d), 8.00 (IH, t), 7.60 

(IR, d), 7.50 (1H, in), 7,107.30 (4H, m) 

99 -(CH,)OH N 1 11.18 (114,$), 8.90 (IH, s), 8,004.10 372 

(2H m), 7.20-7.35 (41-I, m), 7.10-7.20 

(III, m), 4.40 (1 H, c), 3.40(211, .c), 2.70 

(2H, t), 1.60-1.10 (214, rn), 1.35-1.45 

(21-1, in) 

100 ORn C 10.80(111,5), 1076 (III, 3), 8.00(111, 405 

I), 7.50 (I H, 3), 7,20-7.40(911, In), 6.80 

(I H, d), 5.10 (211, s) 

101 nBu C 10.92 (IH, s), 10.75 (IFI, s), 8.00 (111, 355 

7.10 (21-1, d), 7.2(1-7.35 (2H, m), 7.10-

7.20 (311, U), 2.50 (211, fl 1.50-1.60 

(211, in), 1.20-1.40 (21, in), 0,9U (314, t) 

102 C 11.07 (111, s), 8.60 (114, d), 7.95-8.05 

40

 

N (211, m), 7.90(111,0,7.70(11-I. U), 7.50 

(111, d), 7.20-7.40 (411, m), 7.10-7.20 

(111, m), 5.20 (2H, 5) 

103 N(MoPh C 404 

Example 104 N-B1Dh eayl-4-yI-5- [(2-Il qorop adnyl)amin ol - 1,3.4 -oxa d iazole-2-

earboxamide 

N -N 

0 NH 

S N-(4-}odophenyl)-5-[(2-fjuoropheayl)amino]4 ,3,4-oxadiazoIe-2-carboxamid 

(Intermediate 35),150 lug, 0.36 imnol), phenyl boronic acid (35 mg, 0.29 rnmol), 
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pthassiu’n phosphate (230 mg,I .44 mmoo, and totrakis(triphenyl phosphine)palladium(0) 

(22 mg, 0-02 mmcl) were stirred in DME (1.2 rnL) and water (0.6 ,nL), in a microwave 

tube, and heated at 110 OC for 3 It, The reaction mixture was partitioned between ethyl 

acetate (10 rnL) and water (10 mm), and extracted with ethyl acetate (2 x tO tuL) the 

organics were combined, and dried by passing through a Varian Chain elut columrt, The 

filtrate tvas coxctntrated it crass and purified by preparative IIPLC to afford the title 

compound as a cream solid (25 mg, 19%): 

1120 (IF, s), 10.78 (IF, a), 8.10 (IF, t), 7.90 (2R, d), L65-7.75 (41{, in), 7.50 

(2H t), 7.20-7.35 1311, rn) 7.10-7.20 (IF. m); MS ni/c MH 375. 

10 

Example LOS: Methyl 

vii earbonvflaminophenyllcyeIohexyfl aretg 

As 
yNyo 

0xicx’ 

0 N) 

2-Isolhiocyanatapyridine (163 mg) was added to a stirred suspension of methyl 11rans-4-
15 (4 chydrazino(oxoe inoi,phenytyo\oheiy1Jacetatc (Intennethate 43’) (333 mg) in 

DMF (3 mL) and the mixture was heated to 40C and stirred for 60 minutes, EDAC (230 

mg) was added and the resulting mixture was heated to 85'C and stirred for 16 hours. 
Water (3 ML) was added, the precipitate was filtered off and washed with water Et20 

then dried under vacuum overnight to give the title compound (333 tug) as a solid, ’H 

20 NMR 8 11.60 (IF, bs), 10.93 (IF 5), 8.30 (IEI, m), 7,88 (211, m), 7.70 (2, d), 7.23 (2H, 

� d), 7.07 (1 H, rn), 3.61 (311, 5), 2,45 (IH+DMSO, m), 2,25 (211, d), 1,80 (SR. in), 1.46 (211, 
m), LU (214, m)o MS rn/c Mt 436, 

Examples 106-111 

25 Using an analogous procedure to that described for Example 105 with the appropriate 

starting material (SM) and using the requisite isothiocyanate the following Examples were 

prepared: 



fl 
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’H NMR M S 
riMJ4aine 

mle 

10.94 (IH, s), 10,92 (IH, s), 7.69 
M+114 

thyl (trans-4-{4-({5  479 
-etlioxyphenyl)arnino] (2H, d) 7.30-7.19 (4H, In), 7.13 OH, 

ci), 6,63 OH, d), 4.05(211, quartet), 
carbonyl)amino]pheit 3.6! (311, s), 2.45 (tg+DMSO, in), 

4Yl)carbonyIjamhia)phen

cyclohexyl)acetate 2.25 (211, ci), 1.79(511, rn) 1.45(211, 
m), LaS (311, t), J.13 (2Nd). 

thyl 1ww 4-(4-{R5-  10.97 (11I, I), 10.93 (114, s)  7.69 
541-(bcnzyloxy)phenyll (211, d), 7.48 (214, 

ci), 7.41 (21-I. t), � 
ino}-I ,3,4-oxathazd- 7.36-7.28 (3E1,m),722(2I1, d),716 

(Id, d), 6.73 OH, U), 5.12(214,3)ino)pben
 3,60 (311, s), 2.45 (IH+DMSO, in), 

yI)cyclohexyllacetate 2.25(211, d), 1.80 (511, m), 1.47(21-I, 
iic), 1.15(211_in) 

108 
mt. -

methyl (to ns-4-(4_1({546-9 
43’ [(4’thtorophenyflaminoj-

I .3,4-oxadiazol-2-
yl }carbonyl)arniao]phen 
yl 

} cyclohexyl)acetate 

lOV tnt, at(trans-4-{4-[({5- 489 
43’ ((2,4,5-trifluorophenyl) 

. 

aminoj-1,3,4-oxadjazol-2-

yl) arbonyl)aimiao]phcnyl 
)co1ohexyflaoetate 

110 tnt. methyl tuns-4-{4-[({5- 10.94(111, s), 10.75 (II-!. I), 8.04 439 
44 F.(2-fluorophenyOQmio]_ (IH, t), 7,69 (2H, 4)7,34-7.14(511, 

1,3,4-oxadiazol-2yI) m), 3.62 (3H, s), 2.60-2.33 
carboayl)arnino]phenyl)c (211+DMSO, m), 2.01 (211, m), 1.84 
yclohexanecarboxylato (2H, in), 1..49 (414, In) 
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Ex. I SMJme 

MRJMS

 

Jrni e 

11! ’0,49 (III, s)802 (11* t, 7.67 -f453 

43 2-fl[roropIleuy-Oamino}- (21-i, d), 728 (211, d), 7,1-6.98 (211, 

1,3,4-oxadiazol-2.. m), 6.79 (lii, br,$), 3.60 (31-I, 5), 2.42 

yl)carbonyl)aniinojplien  

yl)oyolohexyl)aoetatc In), 1.45 (211, m), 1.12 (211, In) 

O-(pentatluorophenyl) (3 -ethoxypheriyl)thiocarbarnate (Intermediate 48) was used instead 

of the corresponding isothiocyanate. 

2preparcd in similar manner to Example 105 except a mixture of methyl [ti’cins-4-(4 

[hydralino(oxo)acetyl]amino}phenyl)cyclohexyflacetate and ethyl [trans-4-(4-. 

4 5 (thydraziuo(oxo)acetyljamino}phenyocyclohexyflacetate used. 

’contains 17% ethyl (trans-4- (4-[((5-[(4-cii!oropheityaniinoJ- I ,3,4-oxadiazol-2-

yl}carbonyl)amino]phenyl}cyclohexyl)acetute by LCMS; MS rn/a MW 483, 

4Contaio 26% ethyl (trans-4- {4-f( (S -f (2,4,S-trifluorophenyflan,ino]- l3,4-oxadiazol-2-

yl}carbonyl)amino)pheriyl}cyclohexyj)acetate by LCMS; MS rn/c MIff 503. 

Example IV; Urs-4-J4-ftJ5-(PyrjJM-2-y]anjDo)-I4oadjazw2 

vile a rb oayi lam molD h mlvii eve ’ph cxvi acetic acid 

Lithium hydroxide nonohydrate (60 jug) in water (2 rnL) was added to a stirred 

15 suspcnson of methyl {fr2ns-4-(4-((f5-1yrdn-2-y)anItho)-) ,3,4-oxathazol-2-

yl]oarbonyl}alnino)phenyl]cyclohexyj}acetate (Example 105 309 m) in ’hF (7 ash). 

After 16 hours the solution was heated to 40T and stirred for a furthers hours then 

alloyed to cool to ambient temperature. The THE was removed in vacuo and the residue 

was acidified with 2M FTC!. The precipitate was filtered off, washed with ether, warm 

20 DCM and warm ether then dried overnight. The resultant sojid was purified by F]IPLC 
using d gradient 015-25% MeCN in water with 1% ammonia as the eluent to give the title 

compound (119 mg) as a solid; ’14 NMR 3 10,80 (11-1, Us) 10.91 (III, s), 831 (1W, cf), 7,86 
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211, m),7,69 (2H, d),7.23 (21, d),7.05 (IH, m), 2.45 (IH+DMSO, rn), 2. 4 (214, d)} 1.82 

(SA, in). 1.47 (21L rn) 1,13 (211, m); MS are MW 422. 

Examples 113-117 

5 The following examples were prepared by the general procedure of Example 112 using the 

appropriate starting material selected from Examples 106-110. 

mpIeJNmjintl"

NMR  msmie 

113’.98 (Iii, 5), 10,94(1 H, a, 464 

ethoxyphenyflH, 5), 7,69 (2H d), 7.30-7.22(411. 

oxadiazo-2-, 7,13 (IH, d), 6.64 (l

 

ii d). 4,04 

yl}carbonyl)a

 

quartet), 2,45 (IH+DMSO, in), 

(2 

el

cyc!ohexyace15 2I-I, d), 1.8? (Mi, in), 1.46 (2W, 

1,35 (3H, t), 1,13 (211, in). 

jj4L ftais-4-(4-([(.98 (111, be), 10.98 (111, s), 10,93 527 

(benzyloxy)phenyl]ainino)- (III, a), 7.69 (213, d), 7.4S (211, d), 

l,3,4-oxadiazol-2- 7.41 (214, m), 7,36-7.27(311, m), 

yl)carbonyI]amino}phenyc 7,22 (214, d), 7,16 (IF!. 6), 6.74(111. 

yc!ohexy!]acetic acid dd) 5.12 (211, a), 2,45 (1fl4-DMSO, 

in), 2.15 2H 4 L81 (511, m), 1.46 

(2H, in), 1.15(214, m). 

4chloropheer,I)smimul.

-{4-(({5-[(4- 11.98(111, a), 11.13 (IRs), 10,94 455 

t,3,4- (tiI, 5), 7,70 (2L, d), 7,63 (211, 6), 

azol-2- 7.46 (214, d), 7.23 (214, 6), 2,45 

yl)carbonyl)ainino]pheny!} (1I1+DMSO, m), 2.15 (211, i) 1.80 

cyclohexyl)acetic acid (511. m) 1,45 (213, m), 1.13 (21I, m) 
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ME  pieNme - JT NMR 

475 

[(2,4,5-trifluoropheoyl) (2H, d), 7,15 

yI}carbonyl)aminoJphenl In), 1.4mI.00I,II 

1odiurn (frans4M51 10.14 (Uts), 8.16 m),r 

aninoj-I,3,4-oxadiazol-2- 2.43 (1H+DMSO, 

;,7; 

I 60 (7, 

cyclohexyl)aceate 

fluoropheny))nsnino)-1,3)4- (il-I, ), fl.04 (I H, 0, 7.70 (2Ff, d3, 

oxadiazol-2- 7.35-7.13 (514, in), 2.50 (19+DMSO, 

)I}earbonyl)arntho]phenyl} . m), 2.28 (IF!, in), 2.00 (211, in), I.85 

cyclohexanecatboxylic said (2h, in), 1.48 (411, in) 

21-IPLC Purification used an acidic modifier, 0.2% IFA, in place of 1% ammonia 

3The crude material was partitioned between EtOAc and saturated aqueous Na1CO3 

solution. A precipitate was filtered off, dried under N acuum to give title compound. 

5 4Prepared from a mixture omethvI and ethyl esters of appropriate slatting material via 

Intermediate 43’. 

5iCeaction carried in EtOH at ambient temperature for 16 bows, than 5 hours at 40CC, 

Worked up in usual manner. Crudz.inateria! was then hydrolysed ftirther in THE for 16 

hours. 

10 6Stirred for 64 hours at ambient temperature. 

Ejample 118: (trpns-444-[US-U2-Eluorophetiyflamiriol-t3,4-oxadiazot_2_ 

jjarbnvDaminothl,enyflcnIohexyQacetic acid 

OH 0 

Wit F 

15 Lithium hydroxide monohydrate (45 mg, 1.06 mmofl was added to a solution of Example 

III (240 m, 0.53 annual) in MeOH/H20 (1:1) (10 mL) imbibe reaction mixture was stirred 

for 18 hours. The mixture was then filtered, cooled in an ice bath and acidified to p11 5 with 

214 HCL The resulting precipitate was filtered offend dried under high vacuum to give the 
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,tLTIGIi2OOsfOO4l26
 

IFD 

title compound as a solid (1271ng, 55%); RNMR5 11.90 (111, hr.,), ’10.85 (s, Il-I), 10.69 

(lii, 5). 7.97(10, Q, 7.60(20 d), 7.30-7.03 (SF1, ,n\ 2.38 (lET, 01), 2.09 (211, d), 1.80-1.60 

(SE!, in), 1.38 (20, in), 1.04 (211, in); MS rn/c M11 z.39, 

5 Example 119: 5-I(2-Fluoronhienyflaminol-N-144442-hydroxyethyflcyclohexyllphenyj}_ 

1.34. axad aoIe-2 - earl, oxamid 

OTTI

 

Bonaire (I niL of a IM solution in TI-IF) was added to a stirred solution of 

(4-{4-[({ 5-(2-f uorophenyl)amjnoj- I ,3,4-oxadiazol-2-

IC yt}carhonyl)amino)phenyl}cyolol,exyl)acetic acid (Intermediate 45,79mg) in THP (2 

41 rnL). The reaction mixture was stirred for 16 hours. The mixture was evaporated and the 

residue dissolved in DCM (IC mL) than washed with brine (10 top), dried and 

concentrated in vacuo to give a solid. This solid was purified by l-IPLC eluting with a 

gradient ofacetonitrile/water containing 0.2% TFA to give the title compound (35 mg) as a 

IS solid, a cu. 2i I rans:cis isomeric mixture; o NNLR 6 10,90 (U-I, s), 10.72(10, 5), 8.01 

(I H, t), 7.65 (211  in), 7.33-7,12(50, m), 4.2k (1 H, m), 3.46 (20, bs), 2.58-2.40 

(104-DMSrJ, in), 1.80 (3H, ha), 1.68-1.50 (411, m), 1.494,31 (3H, rn), 1.05 (lET. In); MS 

use MH 425. 

20 Example 120 N- t4- Itrans-4, 12 -Amin o-2-oxo etbyfl cyclob cxvii phenyll -s - 1(3-

ethoxyphenyn an’ inoi -1,3,4 -oxadiazo ie-2- carl, ox nild 

NH H 

Anmonia (0,06 rnL of a 23-30% wt°/o solution In water) was added to a stirred mixture of 

(trans-4-(4-[((5 -[(3-etlloxyphcnyl)amiuo)- 1 ,3,4-oxadiazol-2-

25 y1JcarbonOaminoJphenyl)cycIofiexy3)acetk acid (Example N3, 65rng), EDAC (32 mg), 

and HOBt (23 mg) in liMP (1 ruL). The mixture was stirred for 161, then was diluted with 

DMF (2 ML) and heated to 100c for 30 minutta in an Ernrys OptirnizerTM microwave. 

The enido mixture was purified directly by I-IPLC using a gradient of 25-75% acatonitrile / 
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I 

water væth 1% arolnonia as the cLeat 10 give the title compound (10 mg) as a solid; ’H 

NMR 8 10.82(24> bs), 7.68 (211, d), 7.22 (5F1, In), 7.08 (ia, IN), 6,67 (IM, s), 6.56 (lii, 

m), 4.00 (214, quarte, 2,50(1I-l+1)MSO, m). 1.96 (211, d), 1.83-1.66 (5H, m), 1.42 1211, 

in), 1.33(31-i, t), 1.08 (2H, m); MS rn/c MR 474 

5 
Examples 121-126 

The following examples were prepared by the general procedure ofExample 105, using the 

indicated Iatermediates as Starting Materiais and commercially available isol’hiocyanates: 

flN THNMR MS 

MW 

46 ((2-fluoroplienyl)aminoJ- 10.68 (IH,$)  9.14(18, m). 8.02 357 

N-(3phenoxypropyI) (111, t), 7,30 (41-I, In), 7.16 (III, in), 

r121int

i,3,4-oxadiazole-2- 6,95(38, m), 4.03 (214,I), 3,43 

carboxarnide (2H, m), 2.00 (211, rn) 

46 54(3- 10.75 (tlI, ), 9.10(14, m), 7.4! 353 

inetliylphenyl)arnhio]-N- (211. In), 7.28 (311, m), 6,93(311. 

(3-pbenoxypropyl)-1.3,4- in), 6,86(2116), 4,03 (211, t), 3.44 

� oxadiarole2-carboxanude (28, m), 2.31 (38, s), 1.99 (2H, rn) 

123 
123+1m

lot. 46 5-ff3-(benzyloxy)pheriylj-10-0.88(111,5), 9.11 (IN, t), 7.53- 445 

amrio}-N-(3- 7.25 (91-I, in), 713 (Ill, d’), 6,93 

phenoxypropyl)-1,3,4- (39, cii), 6.70 (lI-i, d), 5,10 (214, a), 

oxadiazole-2-carboxamide 4,02(211, t), 3.42 (2H. m), 2.00 

(28, ’ii) 

124 tnt. 47 N-(4’cclohex$pheny)-5- 10.92 (IEI, 5), 10,73 (113, 5), 8.05 381 

[(2-iluo,oplienyl)aniinoj- (IN, t), 7.20 (2H, ci), 7.37-7.10(58. 

� 1,3,4-oxadiazolc-2- m), 2,50 (111+ DM80, bs), I .88-

carboxainide 1.67 (SM, in), 1.48-1.17 (5H, in) - 

125 hit. 47 N-(4cycIohexy1pTh155_flT25 (III, 5), 10,96(111,5), 7,70 [399 

3,4-ditTuorophcnyl) (38, In), 7.49 (IN, in), 7,37 (111, 

amjno}-1,3,4-oxadiazoje- m), 7,23 (211, d), 2,50 

2-carboxamide  
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-[59-

Mu4 

(benzyloxy)phenylJarnino} 7.26 (711, In), 7.20 (21d, it), 7.15 

-N-4-cyclohexy1phcnyl)- (IF, d), 6.23 (IH, d), 5.12 (21-I, a), 

I,3,4-oxadiazole-2- 2.50 (IH-FDMSO, Its), 1.88467 

carboxamide (511, no), 1.48-1.20 (511, rn) 

Example 127 N 14-(4-Ac clvi pipe razin- i-ti) plie iv! -5-1(3-iso pro p on ph en!) amino I - 
� 34-ox ad iazo!e-2- Ca it ax am ide 

NCNY 

-'-°48
 

-

S Thiophosgene (46 of, 0.60 mine!) was added dropwise to a stirred solution of 3-

isopropoxy aniline (82 mg, 0,543 mniol) and calcium carbonate (272 mg, 2,72 mmol) in 

DCMIH20 (1:1) (4 mL). This was stirred at noon’ temperature for I h. The phases were 

separated and the organic layer was dried and concentrated in viono. The residue was 

dissolved in DM]J (3 mL) and added to a stirred solution ofN-[4-(4-aoetylpiperaain-l-

10 yl)pheaylJ-2-Iiydrazitio-2-oxoacetamide (Intermediate 2!, 100 mg, 0.33 mmcl) in DMF at 

850C. This mixture was stirred at 85°C for lb then EDAC (105 mg, 0.54 mmcl) was 

added. [he mixture wart stirred at loOt for a further lb then allowed to cool and treated 

with 1120 (10 inL). The resulting precipitate was filtered and washed sequentially with 

DMSQ/MeCN/1-20 (7:2:1) (5 mL) and ether (5 mL) to give the title compound as a white 

15 solid (12 mg, 8%); 111 NMR 5 10.90 (IF!, s) 10.82 (5, 111), 7.67 (211, ci), 7.25 (211, ci), 7.10 

(III, d). 6.97 (211, d), 6,63 (1 H, d), 4.59 (lU in), 3.58 (4H, by. 5), 3.15 211, m), 3.09 (214, 

m), 2.04 (311, a), 1.32 (3H, 5), 1.30(311,5); MS rn/c ivU{’ 465. 

Examples 128-129 

20 The following examples were prepared by the general procedure ofEainpe 105 using 

Intermediate 21 and the appropriate isothiocyanate 
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Example US: N_14-(4-AeetyIpiperarin_I_yI)phenyjNnfl44methyI(hjonhenyII amiuo}-

j4oxaiHazoIe-2-carboxamide 

H 
0 

Win 

’ii Nhw 3 10.95 (111, s) 10,8 (IRs), 7,66 (2H, d), 7,57 (211, d), 7.34 (2F1, di, 6.97 

(21id), 3.5 (41-I, hr. 5), 3.28 (31-1, it, 3.14 (211, In), 3.07 (211, in), 2.05 (311, 5); MS rn/c 

-MW 453, 

Example 129: N-14-(4-Avetylpinerazi,i-1.yflpheuvll -5-U4_beuzyIoxvph!yflminol_ 

1.34 -oxad iazo Ie-2-c arb ci xm ide 

II NMR at 373K 6 10,25 (28, 5), 7.62 (211, d), 7.48 tiff, d), 7.44(211,rn), 7,39 (2H, t), 

7.32 (IH,m), 7J14 (28. d), 6.94(211. 1), 5.10(211, s), 3.60 (414, rn), 3.15 (4H, m), 2.03 (38, 

5); MSrn)e MIt513. 

15 Example 130:j(ffi-Bro no -2,4-difluj oro ph cayI) amino I -N-(4-mo ro houiu -4-yiphcnyl)- 

1 j .4-oxad iaz alc-1 c at-li oxamid 

2,4-Difluoro-5-brorncanjline (208 fig, 1.04 nimbI) was added to a solution of 

thiccarboxr4diimdazoIe (1S5 mg 1.04 inmofl in 0M21 
(to mL) and the mixture was stirred 

20 for 16 K 2-hydrazino-N-(4-inorpholin-4ylplienyl)2 oxoacetamide (Intermediate 27,211 

mg 0.9 mmol) vas added and the mixture was stirred at 80T until a clear solution was 

obtained. BIJAC (306 mg, 1,6 mrnol) was added ajid stining Was continued for a further I 

The mbuuro ouas cooled then diluted with water (25 rnL) and the resulting in cipitate 

was filtered and dried to give the title compound the title compound 
(las mg) as a sohid 

S 11 NMR 6  1.09 (ff1, s), I 0.81s (Ills), 3.45-8.33 (111, rn),7.74-7.57 (311, rn),6,95 (211, di 

3,83-3.68 (H, in), 3.15-2.99(511, m); MS one MH 482. 
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Examples ExarnDles 131-140 

The following examples were prepared by the general procedure of Example 130 Using 

either Intermediate 27 (for X N) or Intennediate 18 (for X = Cl-I) and the appropriate 

aniline. 

Example X R NMI1 

- 

’MSe 

M+11F

 

131 N Ills ((H, S) lC.95 OH, 5), 8.58-8.48 

(2H, m 797-790 (ill, (U), 7,78 (III, 
, 

67 OH, d), 337-3.63 (4H, rn) 3A 
F F F 3.38(411.rn) 

132 N 11.39 (III, s) 11. 00 (1H, 9)9.52 1,435 /F F 
d),8.03 (111, s),7.99-7.93 (111  m),7 86 

(111, d),7.65 (111, t),7.42 (111, d),6 .87 (IR, 

d),3.77-3.64 (411, tn),3.52-3.3 (411, in) 

133 N 
/ N 

/  

11,90 OH, 5), 11.00 OH, 5), t51 (lIT, d), 382 

8.14 (IH, d), 7.95 (1 H, d), 7.71(111,5), 

6,92-6,84 (211, in), 3.76-3.62(411, in), 

3.50-3,38 U, m), 2.40 (3H, 5) 

134 Cli 11,25 (Ill, a), 10.89 (11-1, s) 8.63-8.52 452 
F_F 

01-I, m), 7.67 (211, d), 7.60-7.49 (211 

m), 6.95 (211, 1), 3.84-3.66(411, in), 

3.13-3,04 (41-1, in) 

135 I CR111.37 (lB s), 10.89 (11-i, s) 808-7,98 452 

(III, rn), 7.93-7,84 OH, an), 7.68 (211, 

d), 7,59 (IM, t), 6.95 (2H, d), 3.82-3,70 

F F (411, in), 3,13-3,04 (4H, In) 



Lfl 
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VO 
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Example X 
- R - - -- H NMR MS nile 

M+H 

N 10.96(111, 5), io.is (111, s), 8,53 (La, d), 425 

7.99-791 (111, m), 7.31-7.20(211, rn) 

7.13-7.07 (III, m), 6,87 (111, ci), 6.66-

6,60 (IH, In), 4,63-4,54(111, In). 3,75-

3,66 (41-I, in), 3,46-3.37(411, m), 1.30 

(611, (1) 

137 N 11.10 (I11 5), 10.96 (111, s), 8,52 (IH, d), 459 

K? 7,98-7.92(111, m), 7.45-7.27(611, rn) 

7,18 (IH, t), 7,07 (2H, d), 6.87 (!H, d). F 
3,74-3.67 (4H, m), 3,45-3,38 (4H, th) F 

138 

1

1L36 (m, 5), 11.09 (111, s), 8.53 (IH, 6, F 451 

J 10.1 Hz), 8,07-8.01 (111, rn), 7.72 

0. (IH, s), 7.59-7.50 (iri2H, m), 7.08-6.99 
CF, 

ç211,  m), 3,75-3,69 (4H, it), 3.49-3.44 

(411, in) 

139 , N 11.05(111, 5) 10.98(111. s), 8,66-8,63 474 

(lit m), 8,53 OH, d, 8.05-8.01 (11-{ in), 

o I 7,997,93 (111, III), 7.62 (111, d), 7.48-

N 6 7.44 (111, in), 7.36 (I 11, 0. 7,32 (III, 

F7,21-7,17(111,u), 6,99 (IH, d), 6.78-

6,73 (IH, in), 5.25 (2H, s), 3.75-3.70 

(4H, rn) 3,48-3.43 (4H, m) 

1 40 N 10.98 (2U, 5), 8.52(111, d, 7.98-7,93 ØH,  411 

m), 7,29 (IH, d). 7.27-7.23(111, In), 

oFt 7,16-7.11 (111, rn) 6,87 (III, 6), 6.67- 

6,61 (IH. in), 4.04 (2H, Cl)’ 3.75-3,67 
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Example 141, A?[4-(4-Ace?ipiperazin-i-vi)nhenyll-5-1(3-etboxvDhenvi)awinol?l,3,4-

iscoultroode-2-comboximulde 

n cc N17Q 
O> 

N-[4-(4-Acetylpiperazin- [-y1)phenyfl-2-hydraine-2-oxoacetamide (Intermediate 21, 153 

5 mg, 0.5 mmcl) was added to a solution otO-pentafluorophenyl) (3-

ethoxyphenyl)t1ioearbamate (Intermediate 48, 182 mg 0.5 mrnol) in DM1 (7 mL). The 

mixture was stirred at 60C for 30 min then PS-CDt (500 Ing 1-0 named) was added and 

cutting was continued for a further 2 hours. The mixture Was allowed to cool then filtered 

to remove the resin, which was washed with a further 2 x 10 niL DM1?. The combined 

10 �flhtrates were concentrated by evaporation to give a solid that was then triturated with 1:! 

acctonitrile:water to give the title compound (220 jug) as a solid; FT NMR 8 10.95 (1 H, 

3),10.85 (1H, s), 767 (211, d), 7,33-7,22 (2f{, m), 7.12 (IH, d), 6.97 (21, d),6.64 (l H, di 

4.04 (2Ff, q), 3.65-3.51 (41I, m), 3.11 (414, d), 2.07 (3H. s), 1.35 (3H, t); MS use MH 451. 

IS Example 142 5-(Bipheuv1-3-ylrnino)_N-(6-morpl1o1iu_4_yIDyrjdjn_3_yl)_13,4_ 

pxadiazole-2-catI,oxamide 

Anisole (0.14 mL, 1.30 minol) and a mixture ofTFA:water (9:1) (3 mL) was added to (5-

(biphenyl-3-yl{ [2-(trimothylsilyl)ethoxyjrnethyl) amirro)-N-(6-morpholin-4-ylpyridin-3-

20 yJ)-1V- ((2-(trnrethy]siiyl)etlioxyJme&yi}_ .3.4-oxadiaaole-2-earboxainide (Intermediate 

49, 180 mg, 0.28 mmcl). After 30 minutes the mixture was by diluted with DCM (40 mL) 

and washed with IM aqueous NaBC03 (20 mL). The 0CM layer was separated and 

MeOR (5 mr4 was added. The aqueous was again extracted with MeOH:LJCM (1:9) (4 

10 mL). DMF (5 mL) was added to the aqueous and the aqueous was extracted with 

25 MeOH:DCM (1:9) (2 x 10 mL). All organics were combined, dried, filtered and 

evaporated to give a solid which was triturated with hot Et10 (10 mL) and washed with 

Et20 (2 x 5 mL) then hexane (2 x 5 mL). Chromatography through silica using 0-100% 

DCMIEt)Ac then 10% MeOHIOCM as eluent gave the title compound (30mg, 24°/u) as a 
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solid; 11 NMR 5 11,10 (lEt, s), M98(111, (III, s), 8.53 (I I-I, d), 7.99-93 (114,M),791 (III, s), 

7.67-7.61(3H, rn) 7.54-7.47 (311, nO, 7.41 (I If, t), 7.35(111, d), 6.88 (114, d),3.74-3.69 

(41E In), 3.45-3.40(411, m); MS rn/c M1{ 443.  

5 Examples 143-147 

The following examples were prepared by the general procedure of Example 1 using the 

indicated Intermediates and commercially available isothiocyanatest 

ofl0NR 

R j hit. 
- MS rn/c 

M+H 

143 27 11.00 (211, s), 8.53 (111, d), 7.99-7.93(111 473 

m), 7.51-7,26 (711, m), 7.19-7.13 (IH, in), 

6.87 (]H, d), 6,76-6.72 (IH, m), 5.13(211,5, 

I 
. 3,73.j8 (411, in), 3,44-3.40 (41, in) 

14427 ’11.18(11-I. 5), 10.95 (111, s), 8.52(IH,d), 439 

- 8.31-8.26(111, m), 7.98-7.93 (111, m), 7.89- 

7.85 (111, m), 7.64 (IR, d), 7.55(111, t), 6.87 
GEt 

(IH, d), 4.33 (2T1, q), 3.73-3.66 (4FI, In), 

3,44-3.39 (414, m), 1.33 (314  If 

145I ,’ 27 11.16 (111, a), 10,97 (111, s), 8.53 (111, d), 467 
I 

- 8.25-8.23 (Ill, m 7.98-7.93(111, m),7 94-),7,84-

7 St7,81 (111, m), 7.60 (111,d), 7.51 (1Ff, t). 197 

(li-I, d), 3.73-3.68(411, m), 3.44 -3.39 (411, 

m), 1.56(91-I,$) 



WO 20061064189 

11 

11200501472(1. 

lid. H NMR MS Se 

M+H 

146 27 I1.14(IH, s) 10.98 (IH, s), 852 (lH, d), 493 

8.02 (lU 7.98-7-93 (IN. Ifl). T62-7,57 

(IU, III), 7.42 (114.20(lH,t),6,87(IH,

 

d), 3.74-3.68 (411, .m), 345-3.38(411, in) 

MeOO 

rExample Slat ’H NMR MS rn/c 

M+H ________________ 

147� lid. 58 

______ 

11.07(1115), 10.76 (1H, s), $.59-8.57 (lu m), 8,247J 362 

8.20 (111 In), 8.10-7,90 (311, in), 7.75 (1 H, d), 7,60-

L7.50 (311, in), 6.8 (1 H, all, 3.8 (31I, s) - 

xinnles 148-296 

The following examples were prepared by the general procedure of Example I using the 

indicated intcm,cdjafe as starting material (SM) in conjunction with the appropriate 

commercially available isothiocyanate, 

H NN 

CN 
o_J 

F 

Stalling material = Intermediate 24: 

Is 
amplefl1’1

 

’H NMR 6 I MS male 

MIt 

148 11.07 (111, s) 11.03 (IN, br s) 7.71-7,55 402 

L"’Th 
j 

(411, in), 7.28-7,21 (211, in), 7,05 (1H, if I 
3.77-3.72 (411, in), 3.01-2.97 (4Ff, m) 



El 
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Example R1 ’II NMR 6 MS rn/c 

MW 
149 F 11,12 (211, s) 8.03-7.97 (114, in), 7.68 (1 TI-, 420 

dd), 7,57 (IN, dd), 7.37 (lI-I, ddd) 7.06 

(Iii, t), 7.01-6.94 (1 H, In), 3.77-3.73 (4H, 
F 

rn), 3,02-2.97(411, rn) 

150 11.01 (1 H, s), 11.07(114, hr s), 7.11-7,55 384 

(411, In), 7.43-7.37 (211, in), 7.10-7.03 (211, 

- rn), 

3.77-3.73(414, in), 3.01-2.97 (41-1, In) 

151 11.25 (Ili, by s), 11.10(11-I, s), 7.68 (Ill. 402 

dd), 7.59-7.50(211, m), 7.47-7.40 (IH, in), 

F 738-7.34(111  m), V.06(111, t), 6.89 (lI-I, 

td), 3.77-3.72(411, m), 3.02-2.97 (414, in) 

152 11.03 (JR s), 10.22(1K, hr s), 7.75-7.64 398 

(2H, rn), 7.56(111, dcl), 7.28-7.23 (2H, in), 

7.13-7.02 (2H, rn), 77-3.72 (41-I, rn) 3.0!-

2.96 (411, II), 2.30 (3H, s) 

153 F 11 .07 (IN, a), 11.07 (IH, hr 1),8.06-7.95 420 

(111, in), 7.67 (III, dd), 7.56 (111, dd), 7.43- J F 7.36 (Il in), 7.22-7.15 -I, (lU 
rn), 7.05 (IN, 

3.77-3.72(411, m), 3.02-2.96(411, m) 

11.10 (21-1, br I), 7.89-726(1Mm). 7.68 462 and 

(111, dd), 7,59-7.55(211, m), 7.36 (Ill, I), 464 

Br 7.28-7.23 (111, in), 7.06 (lilt), 3.77-3.72 

(414, m), 3,02-2.96(411, in) 

11.07(211, br s), 7,71=7.17 in), 

(Is, dd), 7,49-7.44 
’2CI

 3.77-3.72(414, in)  3.  
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t67’II

 ’11 NMR 

11,09 (21-I, br 1), 8,21 (111, cO 7.95 (at, d), 434 156 

I 787 (211, dd), 7.73-7.63 (211. rn) 7.58 (B 

dd), 7.54-7,48 (IN, m). 7.42 ØH, dd), 7.07 
� 

F (Il-i, 0,3,78-3,73(41-I, m), 3.02-2.97(40, F 
s) 7,92-7,86Q 470 IS?11.09M 

2-dd), 7.56 (IN, dd), 7.31-7.24(111, fli), 7.22-

7 147.14 (IR, 111), 7.06 (iii, 0,3.77-372(40, 

� tn) 3.01-2,97(40, m) 

>1 ’ (21-I, m), 7.57 (IFI, dd), 7.52-7.44 (11-1, iii), 

F7,37-7,32 (1Ff, rn) 7.05(111, t), 3,17-3,72 

(411, in), 3,02.2.97(411. rn) 

’7t11.21 111,br’ijT1.09 (IH, s), 8,29-8,26 

(IN, in), 7,87 (111, ddd), 7.72-7.63 (214, in), 

7597,53 (211, m’), 7.06 (111, it, 4.35 (2H. 

q), 3,77-3,72 (414 in), 3,02-2,96 (411, in), 

1.34 (314, t) 

Cl H N -N 

S 
Starti’ig ’nateniil intermediate 28: 

Eampte Rlilsimle 

AlW

Nw- /419 

L’ll 

/9D 
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Example 

- 

Re2 MS ,nle 

I’1II. 

161 415 

162 435 

CI 

163 431 --

164 43! 

165 F 

F 

166 40! 

167 479 and 

491 

H168y 

Br 

419 

P69 
415 

I_ _ 
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I Example It a

milt170
 F 437 

171 435 

ci

 

173 45! 

j 

174 431 

175 

176 F 437 

177 473 

CO2Et 

178 451 
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0 N 

H 

Starting material = Intermediate 59 

Example R MS m(e 

M0 

10.85(111, Ur s), 10.77(111, s), 7.63 (211, d), 408 

7.45-7.35(211, rn), 7.25 (114, 0696-682(31-1, 

Dl), 3.74-3.61 (2H, m), 3.58-3.49 (211, m), 2.31 

(311, s), 2.23JIM, t), 1.14 (61,1 d) 

180  11.20 (IF!, hr s), 10.8! (IH, s), 7.73-7.59(311, 430 

(211, d), 3.74-3.62 (211, m), 3.57-3.49 (211, m), 

2.23 (211, t), 1.14 (6H, d) 

NN 

,NQNUO 

5 Starting material = Intermediate 60: - 

Example 11 NMR 8 MS Se 

MH 

10,69 (21,1, s), 8,02(111 t), 7,56(211, dd), 439 

7,33-7,09(311, Dl), 6.72 (2}J, ad), 3.68-

3.45 (611, in), 3.35-3.24(211, m), 1.98-

1.72 (511, rn) 

182 "1010 ?111,5,10.66(1H5)757(i 435 

dd), 7.44-7.34(211, m), 7.23 (111, t), 6.36 

(IN, d), 6,72 (2H, ad), 3,68-3.45 (611, 

(2:1, m),2.30(3F{,$),1,98  

72(5m) 
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ExarnpiTiir ’H NMR S I MS mle 

MW 

183 11.17(IH,$), II.17(IH, s) 768 (1H, 457 

ddd), 7.57 (214, dd), 7.52-7.39 (IR, m), 

F 
736-728(111, ml 6.72 (2ff, dd), 3.68- 

3.44 (ÔFI. m), 3.35-3.23(211, m), 1.98-

1.72 (511, m) 

184 1,1 Ph 10.91 (11-I 1), 10. H, 5), -7.57(2H, 

LL dd), 7,48-7.23 (711, rn), 7.16-7.10 (III, 

m), 6.76-6.68 (3H, m), 5.09 (211, 5), 3.68-

3.45 (6ff, rn). 3.35-3.24 (2ff, in), 1.98- 

1,73 (5ff, in) 

U83 10.71 (111, 5), 10.69 (IH, 5), 8.30 - 8.24 471 

(Iii, m), 8.03-7.95(211, m), 7.75 (1 H, d), 

7,65-7,50 (511, m), 6.73 (211. d), 3.70-3.47 

(6ff, in), 3,37-3,25 (211, in), 1.98-1.13(511 

m) 

186 10.99 (It-f, 5), 10.71 (Iii, s), 8.21 - 8,09 475 

(III, in), 7,75-7.63 (1Ff, m), 7.65 (211, dd), 

F 6,72 (2H, rid), 3.68-3.46 (6ff, m), 3.35-
F 3,25 (2ff, m), 1.98-1.74 (SH, in) 

187 
___I 

11,02 (123, 5), 10.73 (IF, 5), 8,02-1.93 457 

(111, m), 1.57 (2H dd), 7.35 (IH, ddd), 

6,98-6.90 (lI-I, in), 6.74 (211, dd), 3.69-
F 3.44 (6H, m), 3.34-3.25(211, m), 1,98-1.7’ 

(5H, in) 

N 0 

0 

Example 188 Example 189 

,q9 
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Example  sm ’I{NMRÔ 

is 

Tnt. 6i 11.01 (TB, 5), 10.96 (lii, 5), S.7öi7j5,7.48-7.235I! 

(71i, in), 7.17-7.11 (IR, in), 6.72 (IH, dd), 5.09 

(28, si 3.79-3.64(48, in), 3.55-3,47 (41i, m), 2.03 

(311  s) 

189 mt. 6r1115 (111, s), 10.72 (lB s), 8.39 11,$),8.22flH,402  

d),,,7.99-7.90 (311, In), 1.78 (In, ci), 7.70 (114,d), -. 

5-7,45 (31f, m), 2.72 (3M, s).  

C,Ro
 

ON 

StartIng material = Intermediate 32 

YExample tRz 1HNMk8 MSrnI 

Mir 

190 
/ 

10.97 (IR, s), 10.92 (UI, s), 8.5 (IFL s), 7.95 (IH, 426 

d), 7.65-7,55(2km), .20(211, 0,6.95(1if, ci), 

3,60(68, in), 3.30-3.2C (211, m), 2.00(311,5) 

191 
/cl 

1120 (1H, s), 10,80 (IIi,$),8,5 (18,$),7.95 (113, 442 

(rH d), 6,95 (lB. ci). 3,60(5km), 3.50-3.40(28. 

� L________ _______________ 
192 F 

______________ 
11.07 (In, s), 10.97 (18, s), 8.5 (111, s) 8,01-7.95 444 

(211, In), 7,40-7,30 (IF. rn) 7.00-6,95(18, m), 

6.95 (111, d), 3.60 (611, m), 3,50-3.40 (214, tu), 
F 200 (34, 5) 

193 10.95-10,91 (211. ci), 8,3 (IH5)195 (111, 
ci), 

408 

7.60(28, d), 7.40 (114, fl 7.05(18,0,6,95(18, 

d), 3.60 (68. in), 3.50-3,40 (211, rn)  2.00 (311, 5) 
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Exaniple’H NMR ö MS m/e 

MW 

194 
J Br 

11,17 (111, 5), I0.97(IH, s), g,s (1H, 5), 7.95 (111, 488 

d), 7.90(111, 5), 7,65 (111, d), 7.35(111, t), 7,20 

(111, ci), 6.95 (Il-I, ci), 3,60 (6H, m), 3.50-3.40 (211, 

m),, 2.00 (311, s) 

195 11.21 (tu, s), 10.97 (IR, 5), 8.5 ((H, s), TO (111, 426 

d), 7,55-7,30 (3H, m), 6.95 (2H, d), 3,60(611, m), 

3.50-3,40 (2H, rn) 2,00 (311, s) 

16.90 (lU, -s)---422 5), 8.5 OH, 8), 7,95 (111,422 

ci), 7,45 (21-1, ci), 7,20(21, ci), 6.95 (111, 
ci), 3.60 

II (614, In), 3,50-3,40(211, In), 120 QM, 5), 2.00 

(311,$) 

197 I 10,92 (III, d), 10.38 (lU 5), &5 (IN, 5), 7,95-7,90 442 

(211, m), 7,55 (IF, ci), 7.40 (I H, t), 7.20 (1 H, Q, 

6,95 (IF, ci), 3,60(611, rn) 3,50-3.40 (211, m), 

2.00 (314, a) 

198 ’! " 11,10 (111, 8), 10,93(111, s), 8.5 (Hi, a), 7.95(111, 442 

GI 
ci), 7.60 (2H, 

ci), 740(211,d), 6,95 (111, ci), 3,60 

(611, m), 3.50-3,40 (214, tn), 2.00 (311, 9) 

199 11,18 (IH, 9), 10,95 (IH,$), 8.5 (IH, 8), 820(111, 458 

5), 8,0-7.90 (211, In), 7.80 (211, d), 7,65 (111, d), 

7.50 OH, t), 7.40(111,0,6.95 (iLl, ci), 3.60 (H, 

m), 3,50-3,40 (21-1, in). 2,00 (3H. s) 

409

 

201 11-40 OH,  a), 10,97 (IN, 9), 8.5 (IH, a), 8,0-7,95 40 

o (31-I, 0 7,70 (ZN, ci), 6,’)5 (11-I, ci), 4,30 (211, q), 

O 3.60 (611, rn) 3,50-3.4C (2111 m), 2,00 (31-1, a), 

1.30(311,1) 
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I Example I ’a NMR6 MS mk 

MH 

202 I 0.9jiH, s), 10.79 (lii, s), 5(1 H, s)Th(1H, 452 

t), 7.20 ([H, 5), 7.05- 6.95 (311,111)6.0 (214, 5), 

3.60 (61-1, ni), 3.50-3.40 (211, Ii), 2.00 (311, 5) 

444 203 F 10.92 (Ill s),

 

10 71 (III, 5), 8.5 (In, 5), 8.01-7.90 

(2H, m), 7.40 (IH, t), 7.20(111, t), 6.95(1 H, <I), 

F 3.60 (611, m), 3.30-3.20 (211, rn), 2.00 (3H, s) 

204 J 11A 7(111, 5), 10.94 (’K s), 8.50 (IN, 5), 8.25 480 
o

 
(IT-I, 5), 7.95 (111, d), 7.85 (1 H, d), 7.65 (IT-I, d), 

7,50 (IH, t), 6.95 (lU, d), 4.30 (H, q), 3.60 (6H, 

m), 3,50-3,40 1211, In), 2.00 (3H, s), .30 (311, 0 
205 0.90 (111, 5), 10.81 (111, 5), 8. H),7,95 (IF!, 464 

d), 7.45 2H, d), 7,40(2H, a), 6,95 (III, 43.60 

(6H, in), 3.50-3,40(211,m). 2,00 (31-1, 5), 1,15 

(91(s) 

206 I .’ II .20(IH,$), 10,95 (111, s, 8.5 (IN, 5) 7.95(111, j 444 

d), 7,70-7,60 (IF, m), 7.45(114, q), 7,40-7,30 (111, 

in), 6,95 (IFI, d), 3.60 (611, m), 3,50-3,40 (21-I, m), 

2,00 (311, s) 

207 11.05 (IH,$), 10,95 (Iii, 5), 8.5 (IFI, 5), 7.95(111. 444 

d), 7,90 (IH, d), 7,30(] H, q), 7.20 (IN. q), 6.95 

(11-1, d), 3.60 (611, m), 3.50-3,40 (211, m), 2,00 

(3lL 5) 

208 F 10,90 (IM, 3), 10.85(111, s), 8.5 (IN, s), 7,95(]H, 422 

J), 7.45 (il-I, d), 7,39(1 H, 5), 7.25 (IH, t), 6.95 

(lit d), 3.60 (614, m), 3.50-3.40 (2ft rn), 2,30 

F (311, 5), 2,00 (311, 3) 



WO 2QJ6/064I89 \oP/oo47z& 

1 
-4 

ExarnpifW ’H NMR 8 
- MS rOJe 

MIt 

209 
/ 

10.95 (lU s), 10,93(111, s), 8.5 (Il-I, s), 7.95 (11-I, 314 
I d), 7.45-725(711, rn), 7.15(111, d), 6.95 (IH, d), 

6.85 (111, d), 5.10 (2H, s), 3.60 (6H, m), 3.50-3.40 
Ph (211, m), 2.00 (31-1, s) 

2113 II .45(IH, 5), 10.98 (IH, s), 8.5(111, s) 7.95 (1Ff, 444 

d), 7,30 (2H, d), 6.95 (211. t), 3.60 (611, m), 3,50-

F 140 (21-I, in), 2,00 (311, s) 

211 
- 10.93 (11-I, s) 10,75 (111, ), 8.5 (11-1, s), 8.30- 458 

8.20(111, rn), 8.0-7,90 (311. rn) 7.80 (111, d), 7,60- 

7.50(311, m), 6.95(11-I, c), 160 (6H,  

3,40 (211, m), 2.00 (3H. s) 

212 11,04 (11-I, 8), 10.96 (III, 11, 8.5 (II�,$), 3.20-8,10 462 FqF 
(lii, In), 7.95(111,47,7 (IH, q), 6.95(211,9, 

F 3,60 (6H, m), 3.50-140(211, m), 200(311,5) 

H N -N 

0 

Starting rnatcrial luterniediate 21 

Example 

- 

R  11 NMR 8 Ms mb 

MW 

213 / 10.95 (111, s), 10.80 (IH. s), 8.7-8.5 (41-I, rn) 425 

- 

7,20 (211 t), 6.95 (211, d), 3,60 (414, 5), 3.10 

(411, d), 2.00 (311, s) 

214 

/ 

1118(111,5)10,84(111,5). 7.70 (lU 8), 7,60 441 

(211 6), 7.50 (111, d), 7.40(111, t), 7.10 (111, 

d), 6,95 (11-I, d), 3.60 (411, 8), 3.10 (4H, d), 

2,00(311,8) 



S 

WO 200/064199 1120051004726 

- 176 - 

.LxaItipJc K fl NMR S mie 

Mnt 
215 F 10.85(11-f, s), &05-7.95 (IH, in), 7,65 (2Ff, 

7,40-7.30(111, ml 6.9 5(311, d), 3.60(411, s), 

3.10 (414, 4 2,00 (311, s) 
F 

216 
/ 

10.9! (211, U), 10.80 (IH, 5), 8,65- 8.55(411, 407 

� 

in), T40 (2H, t), 7.05 (lii, t), 6.95 (211, d), - 

3.60 (414, s), 3.10 (4R, d), 2.00 (3!-?, s) 

217 
B 11, 17  10.83 (IH. 5), 7.85 (11-1,s17.65 487 

(211, U), 7.55 (111, U), 7 .35( iM, t), 7.20 (111, 

U), 6.95 (211, U), 3.60(411, s), 3.10(48, U), 

2.00(311,5) 

218  11,21 (Ills), 10.83(111,5), 7.65(211, U), 425 

7.55-7.30(311, m), 6.95 12Ff, U), 6,90-6.90 

(Il-I, m), 3,60 (4H, s), 3,10 (411, U), 2,00 (314, 

219 
/ 10.79 (114, s), 10.77 ((11.5)7.65(211, U), 421 

7.45 (211, d), 7.20(211, U), 6.95 (211, U), 3.60 

(414, 5), 3.10 (414, U), 220(311,5)2.00 (3H, 

______________ 3) 

220 CI 10.80 (lI-i, U), 1034(111, 5), 7.95 (11-i, U), 441 

7.65 (211 U)> 7,55 (111, d), 7.40 (111, t), 7.20 

(IN, I), 6,95 (211, U), 3.60 (4H, 5), 3.10 (4H, 

- 

U), 2.00 (311, 5) 

221 11.10(111,5), 10,84 (11-1, 3), 7.65-7.55(411 44! 

ml 7.40 (214, U), 6.95 (2H, d), 3.60(48 s), 

3.10 (4H, U), 2.00 (3R, 5) 

222 
/ 11.15(111, 3), 10.82 (Ills), 8,20 (1Ff, 5), 7.95 457 

(111, U), 7.85 (211, U), 7.70-7.60(311, m), 7.50 

(11-1,0.7,40 (IN, 0.6.95(211, U), 3,60 (4H, 

s), 3.10 (41-1, U), 2.00 (311, 5) 



WO 2006/06.1189 

-177- 

51004726 

ExampITii 11 NMR S MS into 

223 
/ 

10.77 (11-I, 5), 765 (211, d), 7.20(IH, 5), 7.05- 451 
I 

- 695(411, m), 6,0 (2H, 5), 3.60 (41I, s), 3.10 

I (4H. d), 2.00 (31-1, s) 
224 F 10 .80(111, s), 10.65 (IF, 5), 8,01-7,95(111, 443 

rn), 7.60(211, ci), 7.40(111, O 7.20(IH, t), 

6.95 (211, d), 3.60 (411, 5), 3.10 (41-1, d), 2.00 

(31-1, s) 

225 
J 11,17(l H, s), 10,94(11-I, s), 8 30(1I-I, 5), 7.90 479 

9 (111, d), 7.80(311, t), 7.50 (IFI, t), 6.95 (2H, 

0), 4,30 (21-1, q), 160 (4H, 5), 3.10(411, 0), 

L2,00 (311, 5), 1.30 (311, I) I 

226 7 10,79 (11-1, 5), 10.77 (III, s), -7.65(211, ci), - 463 

I 7.50 (21-I, d), 7.40(21-1, ci), 6.95 (2H, ci), 3,60 

(411, 5), 3.10 (4H, ci), 2.00 (3F{, s), 1.20 (9H, 

227 
F 1120 (1", 5), 10.83 (111, s), 7.70-7.60(311, 443 

), 7.45(11-1, q), 7.40-7.30(111, rn), b,95 (2H, 
F 

F ci), 3.60(41-I, s), 3.10 (4H, 0), 2,00(31-1,5) 

22-8 
e 

F 10,83 (III. s), 7.95(111, t), 7.60 (III, 0), 7.20 443 

(2H, , 7.10(111, q), 6,95 (2H, ci), 3.60(411, 

5), 3.10(411, ci), 2.00 (3H,  

229 , .- 10,93(111, s), 10,807,60 (ZH, ci), 513 

7.50-7.25 (7H, rn) 7.15(111, d), 6,95 (2H, ci), 

6,85 (IH, 0), 5,10 (211, t), 3.60 (41-1, 5), 3,10 

(4H, in), 2,00 (311, 3) 

F230 
/ F 11.45 (11-I, si 1025 (lii, 5), 7.65 (2B, ci), 443 

rn), 3.60 (411, 



WO 2006/064189 r011402005/004726 

-178-

’Ti 4 NUR 8 MS rn/c 

MW 

231 11,00 (III, s), 10.84(1H,$), 8.20-8.I0(1H, 461 

m), 7.75-7.60(311, m), 6,95 (211, d), 3.60 (414, 

F 5), 3,10 (414, in), 2.00(31*5) 

232 10,90 (IlL s), 10.78 (III, s), 7.65 (211, d), 437 

I 7.30-7.20 (2H, fl). 7,10 (III, t), 6.95 (211, ci), 

6,60 (lEt, d), 3.75 (31-1, s), 3.60 (4H, s), 3.10 

(411, d), 2,00 (314, 5) 

233 10.76 (tEl, 5), 10,68 (I U, s), 7.65(211, d). rZF3_7 

7.45 (211, d), 7.00-6.95 (4H, In), 3.70 (311, 5), 

3.60 (411, 5), 3 10 (41*  

H W’N 

MeS0rJ 

Starting material Intermediate 63 

EXaIITHNMRo MSwIe 

234 0.93 (11-1, 5), 8.50 (1H, s), &00 (111, 444 

r7.6001’(2H,7.40(211,0,7.05 (Ib, t), 6.95(1111!,
 m), 3.10-3.05 (4H, m), 2.80 (311, 

235 
/ . 0.95 (111, s) 3.50 (111, s) 8.00 (IH, 478 

ci), 7.60(211, 
ci), 740(2H, t), 6.95 (11-1, d), 3.60-

’236�-

3.55 (411, m), 3.10-3.05 (411, m), 2.83 (311,5) 
236 11.05(111,5), 10.95 (111. 9), 8.50(111,5), 8.00(111, 480 

ci), 7.90 (IlL 1), 7.30-7,10(2111Th). 6,95 (111, ci), - 

3.60-3.55(411, m), 3.10-3.05(411, in), 2.85 (311,5) 



2cz 

S 

n 

WO 200(,/06418) PCT10020051004726 

-179-

� Examph 1P ’11 NMR 8 MS rn/c 

Mt 

237 10,94 (IH, s), 8.50(111, 3), 7.95(111, d), 7.60(111, 550 

d), 7,50-7,30(711 rn), 7.10 (lii, d), 6,95 (IF, d), 

6.7 (lI-I, d), 3.60-3,55 (41-1, m). 3.10-3.05 (4Ff, in), 

2.85 (3F1, 9) 

238 10.95 (In, s), 10,70 (114, 9), 8.50 (IH, s), 8.00-7,90 480 

(211, m). 7.40-7.30 (111, in), 7.20-7.10(111, in), 
EF 

6.95 (IH, d), 3.60-3.55 (41I, m), 3.20-3.10 (411, rn) 

2,85(311,9) 

239 ’ 
F 

11.07(111, s), 1.1,00(18, s), 8.50(111, .$), 8.00-7.90 .480 

(211, in), 7.40-7.30(111, in), 7.00-6.95(211, rn), 

3.60-3.35 (41-1, m), 3,20-3.10 (4H, in), 185 (3H, s) 

240 
/ F 

11.45 (111, s) 11.00 (IE, 3), 8.50 (IF, s), 8.00 (1H, 480 

d), 730 (2H, d), 7.0-6.95(211, m), 3.60-3.55(411 

F in), 3,20-3.10 (411, in), 2.85(311,9) 

241 
, I 

10.97 (1Ff, s), 10.75 (1R, s), 8.50 (IH, s, 8,30-8,20 494 

H’ rn) 8.00-7.90 (311, in), 7,80 (21i, d), 7.60-7.50 

-, (3111Th), 6.95 (IH, d), 3.60-3.50(411, rn) 3,10-3.05 

(4!’!, in), 2,85 (3H, s) 

242 
/ 

11,18 (IH, s), 10,98 (IH, 9), 8.50(111,3). 8.20 (IH, 494 

s), 8,00(111, d), 7.95 (IH, d),780 (2H d), 7.60 

(IH, d),75 (18, t), 7,40 (III, t), 6,93 (18, d), 3.60-

350(411, In), 3.10-3.05 (41H, In), 2,85(311 3) 

243 
F 

11,04 (11-1, s), 10,98 (lI-I, 9), 8.50(111, s), 8.10-8,00 498 

TJEX (111, in), 7.95(114, d), 7.70(111, 
, 6.95(111, d), 

360-3,55(411, in), 3.20-3.10(411, in), 185(311,3) 



S 

WO 20061064189 PCT/G112005100472 

Exan.pI L Ms mle 

MH 

10.94(111, s) 10.81 (IB,$), 5O (IH, s), 8.00 (lIT. HoO 
d), 7.50 (2R, d), 7.40(211. t), 6.95 (lB d), 3.60-

:: 

 

3.50 (411, rn), 320-3.10 (4H, m), 285(311, s), 1.20 

(9H.in) 

Il.17(I11,$),10.97(lIi,$), 8.50 (IH, s), 8.25(11. 516 

"- s), 8.00 (III, d), 7,85 (IH, d), 760 (1H, d), 750 
0 

(111, t), 6,95(111, d),4 30(211, q), 3.60-3.50(411, 

m), 3.20-3.10 (4H, m). 2.85 (311, s), 1.30 (3H, I) 

246 No mnr data 445 

10.91 (IR, 5), 8.50  7.90 (IN, d), 7.55-7.45 480 247 ri J (111, m), 7.25 (I U, t), 6.95 (111, d), 3,60-3.55 (411, 

20-3.10 (411, m), 2.95 (311, s) 

 

Starting material = Intermediate 64 

Exaxi)pIe rii ’U NMR & MS rn/c 

10.93(111, s), 10.88 (111, s), 8.50 (11Ji0 

MW 

383 248 

(IN, d), 7.60 (211, d), 7.40(211,0,7.05(111, t), 

6.95 (11-1, d), 3.90-3.80 (411, in), 2,60-2.50(411, 

In) 

249 t085 (111 s), 9.95 (111. 5), 8.50 (IH, s), 7.90 -3-97�
97(11-1, (111,d), 7.70 

(m. 

d), 7.25-7.2 (2H, rn), 7.05 (IN, 

t). 6.90 (111, d), 3.90-3.80 (4H, n), 2,60-2.50 

(411, m), 2.3 (38, s) 



Lfl 

\’O 20061061I89 

-181-  

jBZIPy04726 

[1ixampieFü ’B NMR MS in/e 

MW 

250 10.80 (IH, s), 8.50 (1 H, s), 
7.90T

50 (211, 
ci), 7.20 (2H, 

ci), 

6.95 (ITT, 
ci)411m),

 

LIG.86

2.60-2.50 (4Ff, m), 2.2 (3H, 

251 ., 5), 1 0,9! (111, 5), 8.50 (11-1, 5), 7.90  

(111, ci), 7.60 (1 14, ci), 7.50- 7.30 (211, m), 6.95- 

6,90 (214,, in), 3,90-3.80 (414, In), 2,60-2,50  
F Lu) 

252 10,96 1R, 5), 10,88 (H, 5), 8.50<211, s), 7.90 

I 

402 

(IR, ci), 7.65-7,55 (211, m), 7.20 (211, 1), 6.95 

(It!, ci), 3.90-3.80 (411, in), 2.60-2.50 (41-I, in) 

253 10,85 (ITT, s), l0.02(IH, s), 8.50 (IH, 5), 7.95- 413 

7.90(211, in), 7.10-7.00(211, in), 7.05-6,95(111, 

in), 6,90 011, ci), 3,90-3.80 (711, rn), 2.60-2.50 

- 

(4R, in) 

- 154 10.92 (ITT, s), 10.88 (111, S), 9,50 (his), 7.90 -40

 
(III, ci), 7.30-7.20 211, m), 7.10 (111, ci), 6,90 

-ł 
(LU, ci), 6,80 (F1, d), 3,%-3,90 (4H, fl), 3.70 

(314, s), 2.60-2.50 (414, in) 

255 10.85(111, s 10.68 (Iii, si S.50 (111,8), 7,90 413 

d), 7.50 (21-1, 
ci) 

6,95 (211, ci), 6,95(111, d), 

3,90-3.80(411, rn) 3.7 (311, 5), 2.60-2,50 (411, in) 

256 10.88 (ITT 5), 10,36 (1 H, s) 8.50 (111, ), 8.00 417 

- 

7.85 (2H, in), 7.60(111. d. 7.40 (IH. t), 7.20 
CKU (lit 9,6.95 (ITT, 

ci), 

3.90-3.80 (414, Ta), 2.60-

2.50 (41-I, in) 

257 
/ 11.18 (111, 5), 10,91 (It!, s), 8,50 (11H, S), 7.90 417 H 
9 (III, ci), 7.70 (Ili, s), 7.50 (111, ci), 7.40 (It!, I), 

7.10 (111, 
ci), 

6.90 (IN, ci), 3.90-3,80(411, in), 

- 

2,60-2,50 (4111 in) 



WO 2006/064187 

282-

MW 

/ II.IU (111,8), IUYU(lU, 5), iL)U LIII, S), Jib 

(Ill d), 7.60 (211, d), 7.40 (211, d), 6.95 (IN, d), 
cl 

3.90-380 (411, in). 3.6C-3.40 14, m) 

7.30-7.10 (2H, in), 6.95 (Ill, d), 3.90-3.80 (411. 

in), 3.60-3.50 (4H, in) 

IC, S 

(I

 K’

6), I 0.O (I H, S), &50 (I Fl, 8), 8

7.95 (IF, m). 7.90(111. d), 7.40-7.30 (111. in), 

7.20-7.10(111 m), 6.95 (111, 11), 3.90-3.80 (41-1, 

U), 3.60-3.50 (414, in) 

7.40-7.30 (IN, m), 7.0-6.95 (IN, in), 6.90 (IN, 

d), 3.90-3.80(411, in), 3.60-3.50(4Km) 

7.90 (IL-I, m), 7.30(211, d), 5.95-6.90(211, m), 

3.90-3,80(411, rn) 3,60-3.50(411, in) 

(11-1, d), 7.30 (II-!, 6), 7.05-6.80 (3H, in). 6.00 

(211, 8), 3,90-3.80(411, in), 3.60-3.50(414,m) 

� ’ç).) 8,20 (111, mX 8,00-7.90 (311 ) 780 Øf d) 

7.60-7,50 (31-I. in), 6,90 (IN, d). 3.90-3.80(411, 

in), 3.60-3.50 (4H, m) 

I(1K, 5), 7,95-7,80 (211, m), 7.80 (1K. d), 7.50 

111.16 (IN, 6), 10,91 (114, s). 9.50 (111, 8), 8.20 433 

J (1K. 9, 7.40 (IN, O 6.95 (111, d), 3.90-3,80 (411, 
in), 3.60-3.50 (4H, in) 



rj 

rj 

WO 20061064189 PCTICB2005/004726 

-183-

Example MS mJe 

MW 

266 �.; 10,92 (IF!, s),8.50 (Ill, s), 8.20-8.10 (Il-I, In), 437 

7.90 (lU d), 7.70 (Ill, T, 6,90 (IH, d), 3.90-

3.80 (4H, m), 3.60-3.50 (4H, m) 

267439 

(al, d), 7.50 (2H, d), 7.40 (21f, d), 6.95 (IM, d), 

3.90-3.0 (411. rn) 3.60-3.50 (4H, m) 

268 7’ 11.15 (IHs), 10.91 (IH, s), 8.50 (IH, s), 7.90 463 

(111, d), 7.80 (IF!, 1),7.55 (IH, d),7.30 (IH,t), 

7.25 (lB. d), 6.90 (IH, d), 3.90-3.80 (4H, rn), 
Br 

II 2.60-2.50 (41-1 m) 

269 10.90 (1H, s), 8.50 (III, s), 8.30 (11-{,d), 7.95- -- 384 

7.90 (3H, m), 7.05-7.00 (IH, m), 6.95 (IH, d), 

3.90-3.80 (411, rn), 2.60-2.50 (41-1, m) 

270 
/ 489 

271 11.16 (1 H, s), 10.90 (IH, s), 8.50 (1H, s) 8.15 455 ,J 
(Ill, s), 7.9- 7.80 (2FI, rn) 7.60 (lI-I, d), 7.50 (111, 

0.6.95(111, d), 4.30 (21{. q), 3.90-3.80(411, m), 

2.60-2.50 (411, in), 1.3 (31-1, t) 

172 F 10.99 (11-I, s), 10.75 (11-f, s) 8.50 (III, s), 8.05- 401 

7.90(211.In), 7.30-7.20(2K in), 7.20-7.10 (IN, 

m),6.95 (III, d), 3.90-3.80 (4H, in), 2.60-2.50 - 



fl 

WO 20061064189 1‘07GR2{05/0104726 

Example J(1 
’H NMRS MS rn/c 

Mr 

273 11.20 (IN, s), 10.92 (lU s), 8.50 (IN, s), 7.90 419 

(III, d), 7.7-7.60 (1P  m) 7.50 (IN, q), 7A0-7,30 

F 
F (IB, m), 695(111, d), 3.90-380 (4H, ru), 240-

2.50 (414, m) 

274 10.94 (lU S) 10.86 (111, 5), 8.50 (tH, 5), 7.90 397 
I - (IN 4 7.44 (211, d), 7.35 (1K, 5), 725 (1 H,t, 

6.90 (lI-i, ad), 390-380 (411, m). 2.60-2.50 (4H, 

3(3IJ,$)_�

NJ 

Starting material = Intorruediate 31 

Example I’ ’UNMilS MSmIe 

MW 

275 / 398 

276 
/ cl 415 

277 410 

416 
27H8

 F 



am 

WO 10{)6/014189 POT/C B2OO5/OO472 

-ASS-

Example ’II NMR -- MS We 

MW 

279 / 10,93(111,3), 10.88 (IH, 3), 8.50 (IH, 577.90 3g0 

(IR, d), 7.60 (2H, d), 7.40 (2F1, 0,7.05(111, 

t), 6.95 (11-I, d), 3.50-3.40 (4H, m), 2.40-2.30 

(411, m), 2.20 (311, 3) 

BF 
459 

281 398 

’10.90(111, 3), 10.81 (Il-Is), 8,5 (IH, s),7.95 282 394 

(III, d), 7,50 (2H, d), 7.20(2H, d) 6,90(111, 

Hd),
 3,5-3.40(411, 3), 2,50-2.40(411, rn), 2.25 

(31-1, 3), 2,20 (314, s) 

F ---- ____- 416 

284  

285 ,’ 11.10 (III, s), 10.90(111 s), 8,50 (11  s), 7,95 415 

(IN, d) 7.60 (2H, d), 7.40(211, d), 6.95 (111, 
cl d), 3.50-3.40(411, in), 2.50-2.40(411,111) 

286 11.18(111, 1), 10.92(111,3), 8.50 (IH, 3), 8.20 430 

(IN, s), 7,95-7.90 (IN, rn), 7,90 (IN, d), 7.65 

(IN, d), 7.50 (111, t), 1.4 (1H, 0. 6.90 (IH, d), 
3.50-3.4& (4H rn), 2.40-2.30 (413, Si), 2.20 

(3H, s) 



n 

LA 

WO 2006I06489 

-186-
  

B2OPI}I}4726 

Example R’ ’1* NMIt S TMS rn/c 
MW 
381 287 ON 

 1 288 10.92 (IR, s), 10.88 ØH, 5), 8.50 (tEl, s) 7.90 410 

(IH, d), 7.30-7.20(211, Jn), 7,10 (IH, d), 6.85 

(lET, d), 6.60 (Il-I, d), 3.70 (3H, s), 3.50-3.40 

(411, m). 2.50-2.40 (411, rn) 2,2 (3H, s) 

289 10.88(111, 5), 10,78 �(IL,  �s),8  50�(  111, 5), 7.90 424 

(I H, d), 7.25(111. 5), 7.00 (IH, d), 6.95 (IH, 

d), 6.90 (IH, d), 6.00 (2H, s), 3.50-3.40(411, 

rn), 3,40-3.30 (4H, m), 2,2 (3H, s) 

290 F 416 

291  
- 416 

� 
Sr 

Starting material = Intermediate 65 

’ft NMI( MS rn/c 

E F

 

1.08 (114, s), 10,76 (IH, s), 8.10 (IH, 5), 8.00 464-5_7  

(111,0.7.75(111, d), 7,3.10(411, m), 3,80-

3.10(411, m), 3,00-2,90 (41-1, m) 

99 



zr° 
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-193 F 11.25 (11-1, 5), 11,11 (lH,$), 8.10(IH,5),7,75 482 

(111  It, 7.70-7.60(111. rnX 7.50(111 q), 7,40-

7.30 (Ill, rn), 7.20 (lH,$), 3.80-3,70 (411, ni). 

3.00-2.90(411, n) 

294 11.06(111, s), 10,88(111, s),8.10 (111, s), TO 460 

(IF!, d), 7.40(111, d), 7,35 (IH, 5). 7.25-7.20 

(21-1, an), 3.80-3,70 (4F{, In), 3.00-2.90 (4R, 

ni)  2,30 (3H, s) 

S o:00H 

Starting material Intermediate 66 

pie l’ 1æ NIMR 8 - 

-,MS
 halt 

MH 

295 11.08 (Ia, s), 10.76 (III, s), 8.10 (Ia, s), 8,00 468 

c5 (14,), 7.80(111,47.35-7.10(411, m), 6.10-

5.95 (IH, m). 5.45 (lI-La). 5.30(111. d), 4.80 

(2fl, d), 3.80-3.70 1411, in), 3,00-2,90 (41-I, in) i 

296 1124 (114, s), 11.11 (111, s), 8.10(1Hs)7,90 486 

(14, d), 7.70-7.60 (IR, m), 7.50 (IH, q), 7,40- 

7.30 (lB. rn) 7.20 (his), 6 .10-5.95(1B, rn) 

5.45 (1114), 5,30 (IH. d) 4J0 (211, d), 3,80- 

370(4M

 

m), 3.00-2,90 (411, In)
 

5 Exaninles 297-304; 

l’he following examples were prepared by the general procedure of Example 87, using 

Intermediate 41 and commercially available acid chlorides. 
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Example R’ if NMR 8 MS n/c 

MIt 

I 
10,93 (tEl, 5), 10.73(111. 5), 8.50(111, 5), 456 

� 8.05 (III, 1), 7.95 (111, d), 7.35-7.10(311, m), 

6,90 (IH, d), 4,10 (211, 5), 3.30 (SH, I) 

298 
I 

10,98 (IH, s), 10.93 (IH, s), 8.50 (1H, s), 516 

8.05 (lB. I), 7.95 (IH, d), 7.35-7.10(811, in), 

6.90 (1 H, d), 3.70-3.65 (Il-I, m), 3.60-3,50 

(311, it), 3,45-3,40 (3M, In), 3,20-3.10(111, 

m), 2.80(211, q), 2,70 (21I, q) 

299 F 10.94 (ill, 5), 10.73 (IH, s), 8,50 (IH, 5), 506 

I 8.05 (III, t), T95 (III, d), 7.53-7.40(211, m), 

- 7.35-7.20 (SB, in), 7.20-7.10 (IH, III), 6.90 

(IFI, d), 3.80-3.75 (211, m), 3.60-3.50(2H 

in), 3.50-3.40 (21-I, m), 3.30-3.20(211, n3) 

10.96 (IF!, s), l0.74(IIi,$), 8.50(111, s), 513 

8,05-7,90(58, in), 7.60 (2H2 d) 7.307.10 
I 

N 13H, in), 6.90 (III, di 3.80-3.75 (2H, ml 

3.60-3.50(211, in), 3.50-3.40(28, it), 3.30-

3.20  

301 
/ 10.94(111,5), 10.74(111,5), 8.50(111, 5), 502 

8.05-7.90 (211, it), 7.40-7.10 (711, it), 6.90 

(!H, d), 3.60-3.40 (811, it), 2.30 (311, s) 
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Mn, 

I 0.94 (1 Fl, 5), 10 73  (I a, 5), 8.50 (1 U, s), 

H, t, 7.95 (lii, d), 1.35-7.10( I-f, m), 

690 (I E, d), 3.80-3,75 (211, rn) 3,60-3.50 

(211, III). 3,50-340 (2H, in), 3.30-3.20 (2Ff, 

m), 2.10 (311, s) 

31)3 10.94 (111, s), 10.74 (W,$), 3.50 (I H, s), 

8.05 (IN, t), 7.95 (1Ff, d), 7.40-7.10 (811, 

In), 6,90(1 H, d), 3.60-3.40 (8F1, m). 2.30 

(31-1, a) 

10.94 (If! s), 10.74 (Iii, a), 8.65 (21f, s), 

8.50 (lU, 5), 8.05-7,85 138, in), 7.55-7.45 

(IH, In), 7,30-7.10 (311, m), 6.90 (lI-I. ill, 

3,60-3,40 (8H, in) 

Examp Ee 305: S. 1(2-Flu o rop heny El amino -N- 16-c4 -gly co toy ’0 iperaziu- 1-yflpyridio -3-vIT-

1.3,4-oxadiazole-2-carboxanide 

- 

HOD°N° 

EDAC (60 log, 0,31 nBno) was added to a stined mixture of 54(2-fiuoiophenylyanhiao]_N 

� 
(6-p1perazin-1-ylpyrithn-3-yl)- 1 .3,4-oxadiazole-2-carboxamide (Interrnediate 41, 100 rng, 

U.26 trump, glycolic acid (20 mg (0,26 mrno() and HOSt (42 mg, Oil mmol) in   ml. of 

DMF and stirring was continued for 16 b. Water (IC mL) was added and the resultant 

10 precipitate was collected by filtration, washed with water then ether and dried in vacua to 

give the title compound (751ng, 65%) as a solid; ’8 NMR 8 10.94 (111, 5), 10,70(111, s) 

8.50(18, 5), 8.05 (38, t), 790 (111 d), 7,35-.20 (211, in), 7,20-7,10 (Il-I, rn)  6.90 (114, ii), 

4.60 (U’I, t), 4,10 (2H, d) 3,60-3.4 (811, in); MS rme MW 442. 

Is 
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Example 306 4- { S -_145-I (2-FIuor 0gb cay 11am in 01-1. ,3,4-oxa 1 iazol-2-

lie a) bo nyha ml u ol g’ri ha -2-v II gig e razin c-I -ca rh oxamid 

H1N 0 
II 

Sodium co male 341ng (0.52 mmcl) was added to a mixture of 5-[(2-fluorcphenyl)amino]-N-

5 (6-piperazin-1 -ylpyridin-3-yI)- I 34-cxadiazole-2-carbcxanide (Intermediate 41, I OOmg, 

0.2drnmoI) and glacial acetic acid (0.2 niL) in 0.6 ml. obviates (0.6 rnL) and TFIF (0.3 mL), 

The mixture was stirred for 16 it then sodium cyanide (34 mg), glacial acetic acid (0.2 mL), 
dioxan (0.5 niL) and water (0.2 niL) were added. The mixture was stirred for another 2 Ii 

then directly purified by reverse phase HPLC, eluting with a gradient of acetonitrilo / water 

� 
10 containing 0.2% ThA, to give the title compound (90 mg, 82%) as a solid; 111 NMR 3 11.02 

(If!. 5), 10.74 (In, 5), 8.50(11-1, 5), 8.05-7.95 (211, in), 7.35-7.20 (211, in), 7.20-1. 10 (In, 

m), 6.90 (IH, d), 3.60-3.4 (8H, m); MS ai/s MW 427. 

Example 307 4- {5- U 15 (2 -Flu Drop hen, I) a mm ol - 3,4- oxad lazo (-2-
IS vlIcarbonvlbtminoIpyridin_2_yjl_N_phenytpiperazinI_oarboxandc 

PhenI isocyanate (0.032 mL, 0.29 mmcl) was added to a stirred mixture of S-[2-

fluarophenyDamiuo]N(6piperazinlylpyrjdin3yl) I ,3,4-oxadiazole-2-carhoxamide 
S (Intermediate 41, 100 n)g, 0.26 nirnol) and DMF (1,5 of). After 2 h the crude reaction 

20 mixture was directly purified by reverse phase HPLC doting with a gradient ofacetonitrile / 

water containing 0.2% TPA to give the title compound (28 mg, 20%) as a solid; I1 NMR 
11.00 (111. 5), 10,74 (IN. 5), 8.55 lift, a), 8.50 (IN, 5), 8.05-7.95 (21-I, m), 7.45(211, ii), 
7.35-7.10 (4FT, ni), 1.00 (IH, d), 6.90 (1 H, t), 3.80-3.60 (811, m); MS rn/c Mir 503. 

25 ExamDle 308 

The following example was prepared by the general procedure of Example 307 using 
Intermediate 41 and the appropriate isocyanate. 
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0 
K Fl 

LII }TMR 6 10.98 (III, s), 10.74 (i s), 8.5 (III, 5), 8.05-7.95 (21i, m), 7.30-7.10(88, m), 

6.95 (tEl, d), 4,20(2H4), 3.50 (811 s); MS rn/a N1144517. 

5 Example 309: Pheny 4-{5-f({S-tg-fluorophcnyiamjnol1,4xa.jiazoI_2_ 

vii caI-bonylohino]pyrIiIin-2-yIIpjperazlnc-jcarboryIate 

Phenyl obtorefoimate (0.036 ML, 0.29 mmol) was added to a mixture of 5-[(2-

Uuorophenyt)arnjno1_N_(6_piperazjti I -ylpyridin-3-yl)- I ,3,4-oxadiazole-2-oa,’boxarnjde 

10 (intermediate 4l.lOOmg, 0.26nmol) and triethyiarnne (0.07 rnL, 0,52 mmol) in OMP (1.5 
niL). The ’mixture was stirred boar 2 h then directly purified by reverse phase HPLC eluting 

with a gradient ofacetonitrile / water containing 0.2% TFA to give the tide compound (40 

Mg. 31%) as a solid; ’H NMF 3 10.95 (IH, s), 1033 (IH, 5), 8.50(111! s), 8.05-7S5 (2H, 

Hi), 7,45-7.10(811, in), 6.90 (lB. d), 3,80-3.60 (SR. ni); MS rn/c MR 504. 

ixamnies 310-312 

The following Examples were prepared by the general procedure ofExampie 309 using 
Intermediate 73 in place of Intermediate 41 and using the appropriate commercially 

available ebloroforinate. 

20 allo 

MS

 

,,,!0 I 1xamplI’ ’IINMR6 

310 Ethyl 10.95(111,$), 10,73 (IH, s), 8.5 (IH, s), 05 

7.95 (2H, in), 10 

73

m), 6,95 (III, d), 

456 



215 
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4.10 (3B, q), 3.50 (811  s), 1.20 (211,) 

311 � 093 (IFI, 3), 1012(111, s), 8.5 (IH, 5), 8.05 518 - 

/ (IH, t), 7.95 (1 H, sit, 7.40-1.20 (VU, m), 7.20-

7.10 (114, in), .95 (IN, di15.10 (211,  s), 3.50 

(811 5) 

312 ji 10.81 (11), 5), 0.70(1-11, 3), 8.0(10,07.60 455 

(20, d), 7.30-7.10(311, in), 6.95 (211, d), 4.10 

(311, q), 3.503.40 (411, in), 3.10-3.00(40n). 

1.20 (2H,t)  

Examples 313-318: 

The following examples were prepared by the general procedure of Example 72 (method 

B) using Intermediate 40 and the appropriate aniline. 

H F 

’HNMR3 MSmIe Example 

- Mt 
iiii-1- 11,02 (IH, 3), 10.74 (111, 3), 8.0 (321, 0 781 

/_JCS 

7.75(20, d), 7.35-7.20(40, in), 7.20-7.10 

(Ill, In), 2.90 (211, t), 1,50 (211, m), 1,40 

(211, in), 0.85 (311, t) 

314 492 

men 

F 11.l0(lI’I, 3), 10.75 (lH,$), 8.10(111, t), 427 

7.80-7,70 (211, m), 7.50-7.40 (III, m), 

7.35-7.20(30, in), 7.20-7.10(20, in), 6,90 

(IH,d) 
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Mt 

111{) (ill, ii, IU.Vb (114, 8), &I1) (il-I, Q, 

7.90 (2H. it), 7,85 (211, d), 7.35-7,20 (21-1, 

in). 7.20-7.10 (ifi, in), 3.45(111. qn), 3.30 
o 

(3H, e),2,75 (111, dd), 2.35 (111, d), TO 

11.65(111, 5), 11.20 (ill, s,

 10 75 (1 IT

s). 

8.10 (IR, it, 7.90 (214, d), 7.85(214, d), 

ON_N 7.35-7.20 (214, in), 7.20-7, t0 (114, rn), 4.75 
H 

(Il, q), 1.10 (314, d) 

I c13 
..I I 11,12 (Il-I, 5), 10.75 (Ill, s), 8.05 (lfl,t), M1-r 

407CK

 

 I 

7.90 (IH, ci), 7.70-7.60(4H, in), 7.50 (211, 

(7H. iii) 
LstwitIMICIful (SM) prepared as described in Fa,’n,aco 2004, 59(6), 443. 

28M prepared as described in S. Chtm. Scic. C (Organic), 1967, 24, 2700. 
’SM prepared as described in W01001056990 

� 4SM pointed as described in CS 3746712 
5SM prepared as described in 31’ 52442. 
6SMprepared as described in WO 2001055110 

ExpnIDIe 319: Methyl (F(5-FflS-I(2,4,5-triflnoropheoyl)amiaoI-1 .34-oxadiaiot-2. 

vii carb oiivl) a fl no] Dyrid in-2-yI I nip end n-4jI a cc tate 

� 

F 

10 

 

Methyl [I -(5-f (hydrazine(oxo)cetylJaI]iizio)pyridin-2yI)piperidin_4_yl]acetate 

(Intermediate 77,215mg, 0.64 mmcl) was dissolved in DMA (4 niL) and treated with 

24,5-triiluoivphenylisothiooyanate (146mg, 0.77 nimcI), The reaction mixture was heated 

� at 45C for 30 minutes thin EDAC (148 fig, 0.77 mmol) was added and the mixture was 

IS heated to SSC for lb. The mixture was cooled and diluted with water (4 niL). The 

latching preciphate was filtered off, washed with water mid dried under high Vacuum to 

give the title compoimd (277rng, 89%) as a solid; 11 TNMR 51.04-1.20(211, m), 1.64 (2H, 

6), J. 78-1 .95 (1 H, rn) 2.19 (214, d), 2.63-2.78(211, m), 3.52 (311, s), 4.16 (21j, dIl, 6.77 



WO 2006106418 PCT10B20051004726 

-194-

(Ili, 
194-(Il-L

 d), *57-7.69(111 m), 7.76-7.6 (I H, m), 8.011U7 (111 m), 8.34-8.43(11-I, m), 

10,85 (I H, 5). 0.97 (10, s); MS rn/c MW 491 

xaujpje 320: (1-{5-[G54(2,4,5-Triflr.orophenyflarninol-1 3,4-oxadiarol-2-

� 5 .y ’lea rb o iv!) minalpv rid ui -2,!) pip end ig-4-yl) acetic acid hydrochloride 

ni 

Methyl (I - { 5- { S-R2,4,5-trifluorophenyI)aj-njno- I ,3,4-oxadiazoI2-yi}carbonyt)_amiaoI 

pyridin-2-yl)piperiWn-4-yl)acetate (Example 319,216 mg, 0.44 rnrnol) was suspended in a 
mixture ofMeOH (4m1) and THE (8 mL). Lithium hydroxide (4.4 ML, of a IM aqueous 

10 solution) was added. The resulting olcar solution was heated at 45CC for 15 minutes then 

cooled and acidified to pl-1 2 Mth dropiwiso addition ofocwcentrated aqueous HG!. 

Volatile material was removed by evaporation and the residue was washed with WRtCT then 
dried to give the title compound (L82 mg 87) as a solid; ’H PMR 6 .16-1.45 (2ff, in) 
1,76-1.93 (211 in), 1.98-2,13 (I H, each 2.28 (214, d), 3.12 (21I, t), 4.28 (211, d), 7,25-7.41 

15 (I Fl, n) 7.70-7.88 (III, m), S .13-8.32 (211, rn) 8.55 (Il-I, d), 11.16 (I H, 5), 11.29 (lii, a); 
MS rn/c MI F* 477. 

Examples 321-337 

The following Examples were prepared by the general procedure of Example 1, using 
20 Intermediate 43 and commercially available isotbiocyanates. 

.... 

[iiaii’ple R IIPLC MS Sc 
MR4 Retepttr.s. 

Time (miiiute) 

321 2.98 463 



2I 

11 
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322 
- 2.68 465 

323 GF32.99 503 

324 CN 2.71 460 

325 2.86 463 

2.94 477 

327 54’ 

328 2.84 449-

329 
1-K II 3.10 47_7

 

330 2.80 03 

hEr-’--- 
- 3.0O 503 

_ - CN  
2.69 460 

333 
.- 

*43F0CF3 
3.04 519 

iJ76319 . 
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335 2,97 463 

336283 465 

MeEY - 

337L - 252 H NC - 

The commercially available isocyanate was used in place of isothiocyanate 

Example 338: Methyl ItPWIS-4-(4-tI(5-113-(aminoearbonybpbenyllamino}..I.3.4_ 

oxadiazoI-2-yflcarbonyll amino}phenylkyclohexyl acetate 

ONY1ft)OL(NH 

3-Aminobenzamide (54 mg, 0.39 derail) was added to a solution of 

lhiocarbanyldiinljdazole (71 mg 0.39 mmcl) in Cli3UN (5 mL) and the mixture was 

stirred for 161,. Methyl UraIu-4-(4-{[ydrazino(oxo)acetyIJerninoJplieny!) 

cyclohexyl)acetate (lntertiiediate 43) (110 tug, 0.33 nation) and UMP (5 ML) was added 
10 and the mixture was stand at SOt untü a clear solution was obtained. PS-CDI (527 Lug) 

was added and the temperature raised to 80CC for 16 lo, The mixture was filtered whilst hot 
and the p&ymcr washed with DMF 2 ’c 5 zril4. The fltrates olon oO,centi-ated by 
evaporation to give the title compound as a solid; MS rn/c Qv1+Na7 300; EPLC retention 
time = .26 minutes, 

� 

IS Examples 339-352 

The following examples were prepared by the general procedure of Example 338 Using the 
appropriate aniline (commercially available unless indicated otherwise) in place of3-
aminobenzamide. 
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/1/ 
2,90 520 

1 
N H Ph 

T preparative details: GAS Peg, No. 16091-26-2. ’oy 
Prepared as described in S. Am, Cham. Soc., 2003, 125(22), 6630. 

3Prepared as described in US Patent Application No. US 367999 (1972). 
’Prepared as described in Tafrahed mu, J 9S8, 540,12), 45. 
’Fur preparative details GAS Reg, No. 6464-99-8 

Frarnoks 353-355 

The following examples were prepared by the general procedure of Example 338 but using 

0,0-dipyridih-2-yl thiocarbonale in place ofthiocarbonylWiniidazole and using the 

10 appropriate commercially available anilhie, 

.. 

Example I R HPLC Retention MS Sc 

Time (mill) MH 

575 
+SOPh 

13541__J 

PhSO 

3Jl 575 

2.64 527 ç/355
 

SoEt 

� heated at 60 c br 24 hours when 0,0-dipyridiix-2-y1 thiocarbonate and aniline mixed. 
EMT was also used in pace of CHaCN. 



WO 2006/06480 I’ CTIC 1120 (P SRI 04726 

- -199-

Example 56:  trans-4-4-I( 5-(4_EthyLphvIwflairinoEL34_oxadiazob2_ 

ylIcarbonyl)aIiHorphenycytobex,r)acetfr acid 

NO 

A. solutica of jithiurn hydroxide monohydrate (110 mg, 2.64 mine[) in water (1.4InL) was 

added to a suspension of methyl (trans-4-{4R{5_[(4-ethyIpI1cnyI)arnino]_1,3,4oxsdjazoI 

2-yljcarbonyl)amino]pfiesiy(Jcydohoxyl)acetate (152 mg, 0.33nirnol) in THE (I .6uiL) and 

?vfeOH (2.6 niL). After 24 11, IM aqueous 11CI (SrnL) was thded followed by water 

0 QmL). The soiid was ifltcred off end wasted with Water (2 x SmL), Et2(t (2 x SrnL) then 

hexane (2 x 5mL) to give the title compound as a solid (I OS mg, 71%); ’h NMR 61.04-

10 1.19(511, In), 1.37-1.51(211, in), 1.65-1.85 (511, m), 1.11-2.15 (211, In), 2.39-2.47(111, in), 
� 2.57 (214, q), 7,21 (411, Tn), 7,49 (2H, d), 7.68 (211 d), 10.84 (111, 5), 10.91 (IH, 3), 11.99 

011, 5); MS rn/c M11’ 449, 

Exami,Ies 357-390 

The following examples were prepared by the general procedure of 8Kainple 356 using the 
13 appropriate ester as starting material selected from Examples 321-355. 

HQ 

Exmp!e II NMR 6 Ms 
It 

MW 

mle 

� 

- 357 . -- I .11-tAB (211, In), 1.42-1.50(211, in), 1.72-1,85 451 

(511, in), 2.15 (21-1, d), 2.42-2.48 (114, fiT), 3.75 - 

(3H, s), 6.97-6,99 (2ff, III), 7.22 (211, cl) 7,50-

7.54 211, in), 7,68-170 (2ff,  

10.87 (1 Fl, 5), 11.96 (113, 3) 
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(511, ni), 2.15 (21-1, U), 2.39-2.47 (If, ), 7.23 

CF  
1211, ci), 7.42 (IN, ci), 7.63-7.71 (311, m), 7.85-

7.87 (H, m), 8.0 1 (IN, 8), 10.94 (IN, 5), 11.35 

(I H, s), 11.97 (lT’J, 8) 

TT(d7523

I.20 (21-I, in), ’1,40-1.55(2H, in), 1.70-I .95 

n), 2.l4-2j6 (2H, n), 2.46-2.55 (IN, in), 

CM2I1, U), 7.5(1H, ci), 7.63 (IH, O 7.70 2H, 

87 (lIE, d), 802 (11, S), 1097(111, s), 

11.43 (III, 5), 11.97 (IL, ) 

.51 (211, in), 1.71-1.84 

(5w, m), 2,14-2.16(211, m), 2.43 (1 H, 9, 2.70 

(211, q), 7.15-7.30 (511, in), 7.67-7.70 (IN, In), 

7.69-7,69 (ZH, m), 10.01 (III, ), 10,86 (%H. 5), 

97 (111, s) 

1.05-1.20(811, tu), 1,41-1 ,50 (211, m), 1.70-1.84 

� (51-1, In). 2,15 (211, ci), 2,40-2,50 (11-1, in), 3.25-

3.35(111, rn), 7.21-7.28(411, m), 7.16-7.40(111, 

in), 7.55-7.60(18, m), 7,66-7,69(211, m), 10.01 

(li-I, s), 10.83 (Il-I, 3), 11.97 (IN, 5) 

1.11-1,17(211, rn), 1.42-1.50 (2H, in), .72-1,85 

(511, in), 2,14-2,16(211,121). 2.46-2.55 (111, in), 

5.10 (211,  7.06 (211, d), 7.22 (2E, ci), 7.32-7.53 

(711, in). 7.68-7.1! (2H, DI), 10.72 (IN, 5), 10,89 

(111, 3), 11,97 (I H, 5) 

1.08-1.18 (21-1, m), 1.42-1.30(211, in), 1.71-1.85 

(SB, m), 2.15 21t 4233 (2H. i, 2.4&2.55 

(111, In), 6.89(18, ci), 722-7.29(39, in), 7,39 

ON, 0, 7,44 (Iii, d), 7 69-731 1211, ca), 10.90 

(111, s), 11.97(114,3) 
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364 I .0&- 1.1 (211,M), 1.21 (68 d), 1.41-1.51 (211, 

in), 1 .71-1.85 (50, m), 2.15(20, d), 2.42-2.47 

463 

(IlL m), 2.84-2.91 (11-1, rn) 7,22-7.27(411, m), 

7.50-7.53 (2H, rn), 7.68-7.71 (21-1, in), 10,82 (111, 

s), 10,89 (IH, 8), 11,96 (114, 
) 

365 

’ 

1,10-1.17 (21-I, 541-I .S0 (2B, In), 1,70-! .84 489 

E1C 
(511) rn), 2.15 (20, d), 2.45 (111, t), 7.22 (2H, d), 

7,50 (111, t). 7,66-7,68 (21-I, m), 775-7,86 (311, 

In), 10,33 (IE, 8). 1087(H, 8), 11.97 (1H,  H Ill - I .I8(214, in), 1.42-1,51 (211, 111),1.73-1.85 489 

150, m), 2.14-2.16(20,111), 2,42-2.53(111, in), 

7.23 (21I, d), 7.69-7.72(211, in), 7.76-7.82(40, - 
CF3 in), 10.96 (Ill, s), 11,49 (IF, s) 12.00 (Ill, s’) 

367 1,11-1.18 (2H, in), 1.42-1.50(28, m), 1,73-1.85 446 

(50, m), 2.15 (2H, d). 2,42-2,53(111, rn) 7,23 

(211, d), 7,69-7,72(20, In), 1,76-1.78  
GN 7.86-7.9 (211, In), 10.98 (IR, 5), 11,57 (114, s), 

11.97 (111, 8) F F 
368 - 1.11-1,18(20, in), 1.42-150 (2H m), l,II-L85 I 505 

(511, in), 2,14-2,16(20 m), 2.42-2,54 (111, m)5 , 

1,23 (21-1, d), 7.42 (2H, d), 7,68-773(40.  
OCF3 F 10.94 (114, 5), 11.18 (111, s), 11.97 (III, 5) 

369, F 1.11-1.15(211, in),1.44-1.48 (211, rn) 1.74-1.85 F 505 511,ln),214-2,16 

(20, rn) 2.422.48 (Ill, m), 
aco 

7.22-7,26 (311, In), 7.44-7.50 (211, rn) 7,68-7.71 I 
211, In), 8.20-8,22(10, in), 10,87(10, s), 10,93 

(IH, 8), 11.94 (IH, 8) 



S 
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1,1 I -I IS in), .20 {3F1aJ, 1.42-1.50 2H, 
, 

449 [310 

t 9 in), 1.11- .85 (5H, In), 2 14-2.16 (21-1, in), 2.42- 

2.48 (tEl, in), 2.63 (2H, q), 6.92(111, ci). 7,23 

(211, d), 7.30 (IEI, 0.7.43-7.48 (2H, In), 7,68-

7,71 (2K, rn), 10,88 (111, s), 10.93 NH, s), 11.98 

1.12 (2H, til), 1.44-1,48 (211, In), 1.74-1.85 464 371 
(5113,-1.17

 

2,14-2.16(211, in), 2.42-Z48 (IH, in),,
 CONIH2 7.2  

(211in),
 

ci), 7.36 (114, 5), 7,47 (NI, t), 7.55 (!H, 

ci), 7.69-7.71 (21!,in), 7,79-7.82 (IN, nI), 7.94 

(I H, s), 8.04 (II-!, t), 10,92 (IN, 3), 11.06 (IN, 5), 

11.91 (ii-!, s) 

372 , 1.11-1.18(2111,m), 1.42-1.50 (21-I, m), 1.71-1.85 525 

(511, in), 2.14-2.16 (211, in), 2.42-2.48 (IN, RI), 

7,23 (21-I, 
ci), 

7.41-7.43 (lI-I, in), 7.57-7,61 (31-I, 

U] 

m), 7,68-7.73 (411, in), 738-7,80 (211, In), 7.88-

1.91 (111, m), 8.08 (111, ), 10.92 (IN, 5), 11.22 

(ILL s). 11,99 (111, 5) 

173 I. 2-1 .17 (2H, M), 144-1,48 (ZH, ra), 1.744,83 505 

LtJ (511, In), 2.14-2.16(211, in), 2,42-2,48 (IN, In), 

OCES 
7.04-7.06 (IN, rn), 723(214, 6), 7.53-7.57 (2H, 

rn) 7,6-7.71 (311, in), 10.94 (114, S), 11.33 (III, 

3). 11.91 (111,5) 

374 I. 11-1 .17 1.44-1,48(211. m), 1.73-1.84 513 

in), 2.14-2,16(211, in), 2.48-2.56(111, m), 

6.67-6.70 (III, in), 7.06-7,08(211, m), 7.16-7.2

 

3 

(3H, m), 7.31-7,44(11, in), 7,67-7,10 (H, n),  

10.9! (IM, s) 11.06(111,5), 11.97(111,5)L
 L 
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PCT/C32005/004726 

1-1J9c2H73T144T48(214,n1)173-185T527 

rT’3zi (5H, in), 2.15 (2Ff, 4), 2.48-2.56 <IR, m), 5,21 

F 
211, 5), 6.99-7.03011, £4), 7,08-7.22(211, m), 

7.15-7.17(111 rn) 7.22(2K d, 7.29-7,39 (JH, 

ml 7.50 (21T, d). 747-7.70(2K in), 7.86-7.88 

(111, m), 10.06 (111, s), 187(1R, 5), h.97(lH, 

376 61.13 11,d5,1.44-1.48 (2H, m), 1.65- 1,87 540 

(SN, In), 2.14-2,6 2U. in), 2.4-2.56 (IN, in), 

HNO 7,23 (2H, d), 7.36 OH, D, 7.43-7.46(211, in), 

7.52-7,62 lU, in), 7.69 (2K CD, 7.97-7.99(2K 

F F In), 8.07 (211, t), 20,35 01-f, s), 10,89 (!FJ, s), 

20.97(211 s) 11.99 (211, s) 
_ 

2. 1i-f.l7(211, m), 1,44-2.48(211, ni), 174 185 51-5 -- 

(511, m), 2.15 PH, d), 2.48-2.56(111, in), 335 

(314, ), 7.23(211,4 7.394.41 (214, m). 7,6-
OS02CH3 7.70(411. n), 10.93 (111, s), I .16 ()11, ), .93 

OH, s) 
378 52, 12-2,27 (2If,mI.44-1,48 (211, in), 1.74.1.85 561 

(514, nO 2.15 (211, d), 2.46-153(111, ml 7.22-

S02 
ph 7.25(211, m), 7,61-7.74 (71-1, in), 7,2-7,84 (111, 

in), 7.95-7.97(214, m), 8.29 (IlL d), 10.94 (in, 

5), 11,39 (111, 5), 1198 (111, s) 

379 1.08-1.18(21% n) 
] 

.41J,51 (2H, m), 1.72-1.85 515 

(511, in), 2.15 (21-1, 5), 242-2,48 (111, m), 3.40 

OS02GH3 (311,3), 705-7,O8 (IH, In), 7.23 (211, d), 7.51 

(111, t), 7.56-759(11-I, m). T66 (IN, t), 7,68 (Ili, 

s) 771 (IN ), 1094 (ilL s) 11.27 (11-1, 5), 

1.98(lR,$) 
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- 

380 O2CHaFT04J7(2145),1.4i1 .50 (214, In). 17-2 185 513 
-, (511, m), 2.14-2.16 (214, in), 2.42-2.48 (IH, ii), 

3.50 
(311, s), 7.19-7.24(311Th), 7.42-7.48 (211, 

In), 7.69(211,4), 8.1 8-8.21 (IN. m), 10.64(111, 

455 

(SN, rn), 2.13(21-1, d), 2,42-2,48 (IN in), 3,85 

(311, s), 6,99-7,03 (111, in), 7.09-7.15(211, m), 

7.22(214d), 7.68 (211, 4), 7.92-7.94 (IN, in), 

L10.04 (H-I, s), 10,88 (lU s), 11.97(111, s) 

382 1.08 1  .17 (214, rn), 1.41-1,50 (2H, In).1.72-I.85 479 

(511, ill), 115 (214, 4), 2,42-2.48 (IH, in), 5.82 

FIN  (211, s) 7,17-724 (511,m), 7.61-7.61 (Ili, in), 

NH2 7,68-7.70 (2Ff, in), 8,61 (111, 5), 10.84 (M 5). 

10,88 (111 s), ’1.97 (IH, s) 

383 . - 1,08-1.14 (21-I, in), 1,42’�I .50(211, rn) .71-US 494 

I (514, in), 2.15 (211, 4), 2.42-148 (IH, m), 3.68 
NH (311, 5), 7.14 IH, d), 7,22-7.34(411, In), 7.69 

° ? (211, 4), 7.75(111,0,9.70 (III, 5), 1O.88-tO.91 

(211, in), 11.97 (III, 5) 

334 1.08-1.17 (211, rn), 1.41-1 ,50 21I, in), 1.71-1.84 506 

I

 

(511,m), 215 (21-i, 4), 2,42-2.48 (IN, In), 3.53�

N 5.30 (MI, 11), 7,22 (411, ci), 7.54 (211, 4), 7,69 

(211, 4), 10.82(11?, 5), 10,89 (IT-I, s) 

NI - 1.11-1,17 (211, ni)t 1.41-1.50(211,1n), 1.79-1.82 559 

(511, In), 2.15(2Nd), 2.42 �2.50(111, rn) 7.23 

2fT, 4), 7.60-7.70(511, In), 7.80(211,d),7 93-),7,93-
so2phSO2Ph 

7.95 (211 In), 8,00(211,4), 10,96 (114, s), 11.55 

(111, 5), 11.97 OH, s 
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386 1iTiiT15(211,m),l.441.48 (2Mm), 1.785 [561 

(511, xii), 2.15(211,1)2.42 -2.53 (IF!, m), 7.23 
Ph (211 1), 7.35-7.50(111, m), 7.53-7.57(21-I, rn), 

FF 7.61 
- 7.69(311, m), 7.70-7.80(111, in), �9- F 

7.95 (311, rn) 8.12 (IF!, di, 10.!! (111, 3), 10,84 

_________ F (ill, s), 11,97 (1 H, 3) F 
387 8(21i, rn) .43-1,54 (211, rn) 

No 
(SI-I, in), 2.16 (214, d), 2.43 2,51 (111, in), 7,25 

(213, d), 7.45 (IF!, ci), 7.50 (IH, 
ci), 7.76-7,78 

F (3H, rn), 8.26-8.28(111, in), 10.67 (IN, 5), 11,98 

(Hi 5), 12.47 (1 H, 3) 

388 
.-).- i7i1.20(2ft,ji), 1.40-1,52 (2R, Ui), 1.74-1.90 512 

ON, iii), 2.15(2Nd), 2.43-2.51 (!H, m), 6.77 

(IN, 1), 6.97-7.04(28, rn) 7.13 (211, 1), 7.18-
NIHPh 7,24 (411, In), 7.33 (211, 1), 7.48-7,50(211, iii), 

7.69 (211, d), 8,03 (Ills), 10.72 (In. 5), 10,88 

(III, 5), 11.97(111.5) 

389 1.08-1.18 (2H, m), 1,41-1.51 (211, In), 1.71-1.85 512 
JJ (511, in), 2.15 (211, d), 2.41-2.52(111, in), 6,74-

NHPt 6.76 (IH. in), 6.85(111, t). 7,02-7.04 (IFI, m), 

7.12-7,I5211, in), 1.19-7.27(511m), 7.48 (1 H, 

1), 7.69(211,1)8.27(11! 5). 10.82 (II-!, 5), I0,89 

(11-I, s), 11.97 (1 R, 

1.10-1.15(511, in). 144-148(28, in)  174-185 
513(511, 

tSOP

in), 2.!5 (211, ci), 2.42 -2.51 (In, m), 3.25 

(211, q), 7.24 (211, 
ci), 7.70 (211, d), 7,82-7.85 

(211, rn) 7,90-7.92(211, rn), 10.98 NH, 3), 11.56 

(114, 3), 11.97 (111, s) 
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Exantle 391 Methy’1- ctnrns-444-W{5-ff2’fluorauheayHmimI,]-I,3,4,xadjneJ2- 

vi Ca rh 
my)) 

amigo] ph etivll cv ale h exvli a cclv Li Dii) ridiac-4-carb fly ate 

0 H 

To a solutioti of (frans-4- (4-(( { 5-[( -fluorophenyl)ariino]- I ,3,4-oxadiazol-2-

yl}carbenyl)amino]phenyl}eyelohexyl)aoetic acid (Example 112, 300 mg, 0.68 mmol) in 

DMF 0 ml.) was added RATIJ (286 ng, 0.75 mmo, diisopropydetltyianiine (0,4 an, 

0,75 nlmol) followed by methyl isonipecotate (0.15 mL, 0.75 inmol). The reaction mixture 

was allowed to stir at ambient temperature ovemiht, The DMF was evaporated and the 

residue re-dLssolved in DMSOR1eCN/H2O (7:2:1); a suspension fanned which was 

10 filtered, washed with ether (2 x 10 ml.) and dried to leave the title compound (237 mg), 

The filtrate was purified on an acidic revane phase HPLC system elutin8 5-95% MeCN 

0,2°/a T’FA, isolated 112 mg of the title compound (24) mg 65%) as a solid; 111 ?4tAR 8 

1.07-1.16 (in, 21-1), 1.36-1,53 (m, 41-1), 1.75-1.88 (m, 71T, 2.24 (d, 211), 2,41-2.47 (ml, 111), 

2,59-2.65 an, 2K’), 3.11 it, RI), 3.62 (s, 314), 3,85 (d, III), 4.26 (d, Id), 7.14-7,34 cjil, 59), 
15 7.68 (d, 211), 3.04 (t, I Fl), 10.75s, 111), 10.93 (s, 11-5); MS jiVe MII 564, 

Examples 392-400 

The foflowing examples were prepared by the general procedure of Example 391 using the 

appropriate amine in place of methyl iscinipecotate: 

/ 

..... 

Example HNMR MS rn/c 

1 3 - 

, MH 

4(s,tThI), 139148 560 

(in, 2H), 1,72-1.91 (m, 5H), 1.99(d, 211), (M+Na7 
0 

2,41-2.46 (in, III), 3.55 (s, 311), 7.14-7,34 

(m, 5H), 7.68 (d ZR), 8.04 it, IHI), 8.13 (5, 

III), 10,75 (5, 11-I), 10.93 (a, III) 
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PC 

C 

207- Ii 
393 1.07-1. U (in, 211)I .40-1.49 (in, 21-i), 55ä 

1.77-1.93 (in, 2.12-2.28 (in, 3H), 

� 

2.41-2.46 (rn 114), 3.53-3.58 (m, 211), 3.61 

is, 3K), 4,28-4.31 (n), 1K). 7.13-7.34 (m, 

514), 7.69 (d, 211), 8.06 (t, Ill), 0,75 (s, 

IF!), 10.99 (s,IH) 

1.07-1 17 (m, IF), 1.40J1.9 (rn, 211), 572 

1.76-1.93 (in, 8.l-i) 2,12-2.28 (m, 3H), (M-T-Na)’  

2.44-2,46 (in, IF), 3.53-3.58 in, 211), 3,61 

is, 31-I). 4.28-4.30 (m, Il-i), 7.13-7.35 (in, 

SH), 7.69 (d. 211), 8,06 (t, O, 10.75 (5, 

57 (rn, 2K), 139-149 (m, 214) 

t176-11,92

566 

(in, 6H), 2.08-2.24 (m, 314). 

2.41-2.46 (In, Ill), 3.43-3.65 (m, 611 inei, 

311 3.61), 4.30 (t, IH), 4.34 (s, 111). 714_ 
Ho 

7.35 (in, 511), 7,69 (d, 214), 8,06 it, 1K), 

10.82 (5, III), 11.00  

396 
\ / 

1.04-1.12 (in, 214), 1,18 (i, 6F1), 1.39-1.48 532 

HO_2.r- (In, 214), 1.71-1.80 (In, 511), 1.98 (d, 214), M+Na 

2,40-2.46 (In, 114), 3,39 (s, 214), 4.88 is, 

JA), 7.14-7.34 (in, 611), 7.68 (d, 214), 8,04 

(t, lI-I), 1073 (5, 114), 10,93 (5, 114) 

397  LOS-I .17 (m. 2H), 1.24-127 (m, III), 536 

C0 140-1,49 (rn, 2H), 1.78-1.84 (m, SEfl, 

2.11-2.23 (rn 211)2.41-2,47 (In. 114) 

3.53-3.57 (III, 1K), 3.70-3.76 (m, 214), 

4.64-4.67 (rn, IF), 4,70-4.73 (m, 114), 4,79 

(s, lI-I), 4.99 (s, IF), 7. 14-7.34 (m, 514), 
� 

7.68 (d, 21-I), 8.04 (t, 114), 10,75 (5, 111), 

10,93 is, Ill) 
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( 
208-0S-

398398 - 101�’ 
(it, ZR), 1.40-1.49 (in, 211), ton 

1,77-1.84 (Iii, 514), 2.22 (d, 214), 2.42-2.48 

(in, ILl). 2.82 (s,314), 2.98 (5, 3H), 7.14- 

7.34 (in, SH), 7.68 (d, 2H), 8,04 (I, Il-f), 

L__ 
10.15 (5, 11-1), 10,93 (2, I H) 

399 HO  1.11 (m, 2H), 145 (m,211), 1.81 (in, 511), 496 

2.24 (in, 211), 2.43 (m. I H), 3.02 (5, 1.5H, 

NCI-13), 3.02 (5, 1.514, Nd-Ia), 3.33-3.38 

(an, 2Ff), 3.45-3.55 (in, 21-I), 4.60 (t, 0.511, 

OH), 4.77 (I. 0.514, OH), 7.14-7.34 (m, 

SH), 7.68 (d, 211), 8.04 (t, III), 10.75 (s, 

I H), 10,93 (s, I H) (rotamers detected) 

490 HO - 1,05-1,13 (m, 21-1), 1.39-1.48 (m, 211), 533 
t 

HO H’. 1.71-180 (m. 511), 2.04 (d, 211), 2.41-2.47 (M+Na)+ 

(in, 114), 2.97-3.04 (in, 11), 3.17-3.23 (in,- 

211), 146-3.51 (in, Il-I), 4.39-4.78 (m, 

), 7.14-7,34 (in, 511), 7.68 (d, 211), 7,77 

(t, IN), 8.04 (t, 111), 10.75 (, IH), 10.93 

Examples 401-405 
The following examples were prepared by the general procedure ofExample 112 using the 

appropriate starting material selected finm Examples 391-395, 

Example Name II NMR 
8SM

 MH 

h40 1 -[(tans-4-{4-(({5-[(2- 
- 1.10-1.16 (rn, 2H),1.34-1.49 (m, 550 

fiuoi-ophenyI)anilao- 411), 1,74-1.83 (in, 711), 224 (d, 

I ,3,4-oxadiazol-2- 2H), 2,68-2.15 (in 11-I), 3,10 (t, 

yl}carbonyl)anino]phenyJ 311), 3.84 (d, 114), 4.25 (d, IH), 

L  }cyclohexyl)aoetyl]piperid 7.14-7.34 (in, 51-1), 7.68 (d, 214), 

ine-4-carboxylic acid 8.04 (t, IH), 10.75 (5, lii), 10.93 

(s,l11), 12J2(s, Ili) - 
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32 

-209- 

402 N-[(trans-4-(4-[({S-[(2- 1.04-1.13 on, 21-1), 1.33 (a, 6H), 524 

fluoropbenyl)arninoj- 1.384,47 (in, 211), 1,72-1.83 (In, 

1.3,4-oxadiazol-2- 511), 1,99 (d, 2H), 2.41-2.47 (m, 

yl)oarbonyl)amino]phenyl I Fl), 7.14-734 (In. 51-1), 7.68 (ii, 

I }cyclohexyI)aotyI]-2- 211), 7,96 (S. IH). 8.04 (t, lii), 

methylalanine 10.75 (s, IH), 10.93 (a. III), 12.00 

(a, 111) 

403 l-frans-4-(4-[((5-[(2- 1.05-1.16 (rn,2Fi), 1.39-1.49 (in, 536 

Jluorophenyl)amino]- 211), 1,76-1.93 (In, 811). 2.12-2.26 

1,3,4-oxadiazol-2- (m, 311), 2.41-2.46 (in, 111), 3.5’-

yl}oarhonyl)arnino]phenyl 3,56 (iii, 21-I), 4,21-4.24 (In, 114), 

}cyclohexyl)acetyl]-D- 7.13-7,34 (In, 51-I). 7.69 (d, 21I), 

praline 8.06 (t, I H), 10.82 (a, I H), 11,00 

(5, 11-1), CO211 not seen 

404 l -((trans-4-{4-R{5-[(2- 1.07-I .17 (In, 21-1), 1,40-1,49 (In, 534 

fluoraphenyl)aznino]_ 214), 1.76-1.93 (in, 814), 2.12-2.26 (M -H 

1,3,4-oxadiazol-2- (in, 311),2 41-2.47 (rn, IF), 3.51-

yl}caibonyl)arnjno]phenyl 3.56 (m, 214), 4.21-4,24 (m, 111), 

}cyclohexyl)acetyl]-L_ 7.14-7.35 on, SM), 7,69 (d, 211), 

praline 8.06 (t 114), 10.82 (5, IH), 11.00 

(a, III), 12.36 (s, 114) 

CO214 not seen 

405 (4R)-1-[(t  vans-4-{4-R{5- 1.04-1.18 (rn 211), 1.39-1.48 no, 552 

1.(2-fluorophenyl)ainino}_ 211), 1,76-1,92 (rn 611), 2.07-2.19 

1,3,4-oxadiazol-2- 
no, 3H), 2.41-2,47 (m, III), 3.60-

yl}carbonyl)alnirroipbellyl 3,64 (m, 211), 4.23 (t, IH), 4.99 (a, 

)cyclohexyl)aoetyl]-4 IH), 4,99 (5, IH), 5.15 (a, 1H), 

hydroxy-L-proline 7,13-7,34 (in, 5F1), 7,69 (d, 211), 

8,06 (t, 114), 11,00 (5, IH) 

CO211 not seen 
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Example 406: Methyl (trans-445-I(5-I(2,4,5-trifluorooheayflamu,ul-t.3.4-oxadjazol_ 

2-vilcarbonyflarnino I pyridin-2-vI}cycloliexyflacetate 
F 

N-N 

F 

Following the procedure described in Example lOS oxcept using methyl tlron-4-(5_ 

S { [hydrazino(oxo)acetyl]amino}pyridin2yl)cvclohexyflacetate (intermediate 78) and 

2,4,5-trifluoroplienylisotbiocyartate as starting materials, the title compound was isolated in 

79% yield; ]jj NMR 6 1.10-1.19 an, 2f1), 1.48-158 (rn 2H), 1.72-1.89 (in, 51-1), 2.25 (d, 

2L{), 2i7-2.66 (in, IH), 361 (5, 3H), 7.29 (d, lI-I), 7.67-734 (m, IH), 8.08 (tI III), 8.12-

8.20 (In, I H), 8.84 (d, 111), 11.07 as, 11-I), 11.20 (s, Il-I); MS rn/c MW 490. 

� 10 
W Example 407 (frwgs4- 45-If (5-1(2.4 ,$-T riflu or o phenyflaru in ol -1.34-o xadino -2-

vl}carboavflainino Ipvridin-2-yflcyclohexyl)aeetie said 

HOKkF
 

To a solution of methyl Cram -4- (S -[(f5 -[(2,C5 -txifluorophenyl)amino]-1 ,3,4-oxadiazol-2-

15 yl)carbony4)anhino]pyridin-2-yflcyclohexyl)acetate (Example 406, 355 mg, 0,725 mniol) 

in THE (5 rnL) and MeCH (25 mL) was added a 2M solution of NaOH (1.8 n14. ’the 

resulting yellow solution was allowed to stir at ambient ternperatm-e for 16 hr then a further 

1. 8mL of 2M NaOH was added and stirring was continued at ambient temperature for 16 

0 hr. The volatile organics were removed by evaporation and residue adjusted to bill �I with 

20 2M I-Id and the suspension was filtered and dried to leave 410 mg of a solid. This was 

suspended in or role acid (4 niL) and heated tol2O°C, giving an incomplete solution. This 

- was allowed to cool, filtered and washed with warchan dried overnight, to give the title 

compound (167 mg 48%) as a solid; 111 NMR (Cu(’3) 8 1,10-1.19 (rn 21-I), 1.56-I .65 (in, 

2ff), 1.72-1.79 (iii, IH), 1.85-1,94 (m, 4fl), 2.17 to, 21-I), 2.79-2.85 (n, IH), 7.67-7.76 (m, 

25 211)8:12-8.19 (m, IH), 8.44 (d, IN). 9.01 (9. III), 11,14 (5, IFI), 11.58 (s, lifi, CO211 not 

seen; MS rn/c Mi-C 476. 
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Example 4O8 Ftra,rs-4-(4-WS-{ 14-(2-llvdroxycthyflpltenyll amino}-1,3,4-oxadiazol-2-

yI)carboryII-aniool henyl1eydohexylI acetic acid - 

Thiocarbonyl dilmidazole (Ill mg, 065 moral) was added inane portion to a stixred 

5 solution of4-arninophenethyl alcohol 189 mg, 0.65 mmoJ) in DMA (2.5 tnt) and the 

mixture was stirred at room temperature under an argon atmosphere but 2 Ii. Methyl [trans-

[hydrazino(oxo)acetyl]ainino)phenyl)cyclohcxyflacetate (Intermediate 43, 167 mg, 

0.50 metal) was added and the mixture was stirred at 80°C for 10 minutes in a microwave. 

EDCI (125 mg, 0.65 mmcl) was then added in one portion and the reaction mixture was 

10 lie ated.at 90°C for 10 minutes in a microwave. The reaction mixture was poured onto 

water, stirred for 30 minutes and then Filtered to leave the crude oxadiazole methyl ester 

intermediate as a brown solid (230 mg) that was used with no fufijier purification; MS and 

MW 479. 

A solution of lithium hydroxide (170 mg, 4.0 inmol) in 1-120(3 mL) was added in one 

IS portion to a solution of the crude oxadiazolo product (230 mg) in a mixture of’lIIF:MeOR 

(1:1 10 mL) and the reaction mixture was stirred for 20 It, Citric acid (IS mL) was added 

and the mixture was stirred for 30 minutes and then filtered. The solid was washed twice 

with water, twice with diethylether and once with isohexane to give the title compound 

(ISO mg, 67%) as a solid; Fl NMR 6 1,04-1.2(211, rn) 1.38-1.55 (2I1, m), 1.65-1.9 (511, 

20 m), 2.15 (211, d), 2,38-2.55 (IH m), 2.71 (211, t), 3,52-3.61 (21d, in), 4,6 (lH, t), 7.21 (214, 

d), 7.22(211, d), 7.51 (211, d), 7.7 (211, d), 10.8(111, s), 10.9 (Il-I, a), 12.0 (IR, s) MS ni/a 

� 

xvUdr 465. 

Examples 409 �423 

25 The following Examples were pte2arecl by the ge1Iera procedure of Example 408, using 

methyl [rrans-4-4- ((hydrazirtooxo)acotyI]alnino}phenyflcyc1ohexyl]nentale (Intermediate 

43) and the appropriate commercially available aniline, 
RNH2in

 

.. 
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(511, (Sf1, m). 2.15 (211, di 238-2.55 (III, in), 4.2 

(111, s), 7.18(1 14, dd), 7.23 (211, di 7.42 (III, 

dd), 7.53 (lI-I, dd), 7.7 (III, ci), 7.77 (111, s), 

10,9 (Ill, 9), 11.15(111, s), 12,0 (lET, s) 

1.04-1.2 (211, in), 1.38-1.55 (211, in), 1.65-1.9 

(5U, m).2 15 (211, d),2,39-2.55 (I H, rn) 40 

(211, 9), 7.24 (212, ci), 7.4 (214, ci). 7.62 (211. 
ci), 

72 (214, ci). 10.9 (IF!, 9), 11.1(11-1, 9), 12,0 

(IN, 9) 

1.04-1.1(211, m), 1.38-1.55 (211, m), 1.65-1.9 

(SM, in), 2.15 (M, d), 2.38-2.55 (IH, in), 7.2 

(211, ci), 7.3-7.5 (8H, m), 7.65 (2H, d), 725 

(111, d), 10.1 (lI-I, s), 10.85 (111, 9), 12.05 (lI-I, 

5) 

in), 1.5-1.9 (511, in), 2.15 (211, di 2.38-2.55 

(IH, in), 7.0! (212, (1), 7.24 (211, ci), 7.52 (211, 

ci), 7.7 (211, ci), 10.8(1 Fl, s), 10.9 (Ill, 9), 12.0 

(111, s) 

Kk01,P (511, in), 2.15 (211, ci), 2.38-2.55(111, m), 7.0 

(21-I, ci), 7.1 (211, ci), 7.11 (111, dd), 7.22 (21-1, 

ci), 7.36 (2H, dd), 7.61 (211, ci), 7.7 (211. ci), 

10.9 (1H, 9), 10.95(111,$), 12.0 (Il-I s) 

414 1.04-1.2(211, In), 1.38-1.55 (2H, in), 1.65-1.9 488 

N_N 
(SM, rn) 2.15 (211, ci), 2,38-2.55 (lU, m), 7.23 

(21I, d), 7.7 (2H, ci), 7.79 (2F1, ci), 7,9 (211 d). 

8.23 (III, s), 9.2 (111, 9), 10.9 (11-I, s), 11.2 
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(Ili, 5) 

415 ’)Lr 1.04-1.2(211, m), 1.38-155 (21-I, In), 1.65-1.9 511 

(SE, In), 2.15 (211, ci), 2.38-2.53 (III, m). 3.94 

(21-i, s), 7.25 (911, rn), 7.53 12H, 1), 7.7 (211, d), 

10.85 ()H, s), 10.89 (111, a), 11.95 (lET, 5) 

(SH, in), 2.05 (3Ff, ), 2.15 (211, ci), 2.38-2.55 

(IN, in), 7.22 (21-1, ci), 7.32 (311, m), 7.7 (211, 

ci), 7,84 (1H, s). 10.0(111, s), 10.87 (li-i, 5), 

10.92 (IH. 5). 12.0 (IH, 5) 

(SF!, rn) 2.15 (214, ci), 2.38-2.55 (IN. in), 7.13 

(I H, dci), 7.22 (21-I, ci), 1.44 (IN, dci), 7.54 (lI-I, 

� dci), 7.7 (211, ci), 7.15 (1 H, 
ci), 

10.94 (111, 5), 

11.2 (Ili, 5), 12.0 (111,  

1,04-1,2(211, in), 1.38-1,55(211, rn) 1.63-1.9 I445 418 

(SH, m), 2.15 (2H, ci), 2.38-2.55 (Il-I, m), 4,11 

(111, 5), 7,25 (2H, ci), T54 (211, d), 7,64 (211, 

ci), 7.7(211,d), 11.O(111, s) 11,28 (1H, 5), 

12,03 (1 H, a) 

419 Ur 1.04-1.2(21-1, in), 1.38-1.55(211, m), 1.65-1.9 I 499 

(511, m), 2.15(211. ci), 2.3-2.53 (Ili, my, 7,22 

(ZN, d), 7,24 (111, cid), 7.36 (211, dcl), 7,58 (2Ff. 

dci), 7.7 (2H, ci), 7.98 (IH, ci), 10.95 (IN, s), 

111.19 (IN, s), 11.95 (lit s) 

420 1.04-1,2(211, in), 1.38-1,55 (2Ff, in), 1.65-1.9 487 

(SII,rn), 2,15 (20, d), 2,38-2,55 (11-1. m), 6.85-

6.95 (111, ii), 7,2 (3Ff, t), 7,22(211, d), 7,42 
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11.04-1.2 (211, nr), I .38-1.55 (11, in) 1.65-1.9 465 

2.15 (211, d), 2.38-2.55 (lU ni). 3.3 

(31-I, 5), 4.54 (211, 5). 7,21 (111, dd), 7,23 (2111 

U). 7,38 (III dd), 7.4 (1 Fl, dd), 7.7 (211, it), 

7.81 (1 H, dd), 9.88 (1 H, s), 10.9 (111, s), 12.0 

(lii, s) 

422i*’’N L04-I.2 (211, m),l.38-1 .55 (214, in), 1.65-1,9 513 

N (5H, ,i1), 2,15 (2E, U),2.38-2,55 (111, in), 2,72 

- (31-I, s) 7,23 (211, U), 7,58 (lii, did), 7.7 (2Ff, 

U), 7,8-7,9 (314, or), 8,47 (III, 5), 8.79 (III, U). 

10.9 (111, 5), 1115 (IFI, 5), 12.0 (111, s) 

423 1,0-1.55 (IOFLrn), 1,62- .9 (911. rn) 2J.5(2H, 503 

if, 2.36-2,6 (211, Ii)’7 21  (214, ci), 7.23 (211, 

a), 7-52 (2H, U), 7.7 (2H, if, 10.8 (1Ff, 5), 10.9 

(IN, s, 11,9 (114L--J- - - L , 
Example 424 Meth’I 1trans-4-4-fl S-(uvrimidiIi-4-yIamino-13,4-ofldinot-2-

VII earb oni! I a miii 0)-ph dvi cyci h cxvii acetate 

Di-2-pyridvl L!nonacarbonate (367 mg, 1,58 mmcl) was added in one portion to a stirred 

5 solution of4-amiuopyrimidine (150 mg 1,58 mmcl) in DCM (3 ml)) and the reaction 

mixture was heated at lOOt for 20 minutes in the microwave end then cooled trooin 

temperature. This solution was added to a suspension of methyl flrons-4’(4-

[hydrazino(oxo)acetyljaxrlino}_phenyl)cyolohexyl]acetate (Intermediate 43, 421 mg, 1.26 

miuol) in DCM (5 niL) and the mixture sliri’ed at room temperature for S minutes. DMP (8 

0 mid) was added and the DCM was removed under reduced pressure. The solution was 

heated at 850C for 40 minutes in the microwave and then cooled to room temperature. 

EDel (303 fig, 1.58 mmol) was added inane portion and the reaction mixture was heated 

at 85t for 60 minutes in the microwave The reaction was quenched by the addition of 

H20 (200 rim) mid EtOAc (250 ml)) was ’added. The layers were separated and the 
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7 
aqueous layer was extracted with EtOAc (2x150 no,) The combined orgene layer was 

washed with brine (IOU niL), dried (M2SO4) and concentrated in vc’cuo to leave a dark 

brown gummy solid, MeOfi (40 mL) was added and the mixture was heated to reflux for 2 

minutes and then cooled to room temperature to leave a white suspension. The solid was 

filtered to give the title compound (I 10 (fig, 20%) as a solid; ’H NMR 5 1.10-1.17 (211, m), 

1.43-147 (214, in), 1.75-I .81 (SB, in), 2.24-2.26(211, 12.44 (lU t), 3.61 (31I, 5), 7.24 

(211, 17 69-7,73 (211, m), 7.92 (IU, U), 8,69 (111, d), 8.87 (IH, s), 11.02 (IH, 5); MS rn/c 

MlI 437. 

Exa in pIe 425 Methyl (trans-4- I 4-IC 15-1(1- methyl- i/f- pyr no I-3-y la’u i aol -�t 34-

I0 oxndiaLol.2-vJ}-eaibonyl)aminoIpJjeuy]!cvclohevyl)aeetate 

� 

Di-2-pyridyl thionocarbonate (359 mg, 1.54 nunol) was added in one portion to a stined 

solution of3-ainino-1-tnethylpyrazole (150 mg, 1.54 mrnol) in C143CN (8 rnL) and the 

reaction mixture was heated at 80CC for 10 minutes in the microwave and then cooled to 

15 room temperature. Methyl [!raris-4-(4-(Jhydrazino(oxo)aoetylJamirto}-

phonyl)cycloliexyl]acetate (Intermediate 43, 412 mg, 1.24 arniol) in DCM (5 mL) was 

added in one portion and the mixture was heated at 85C for 20 minutes and then cooled to 

room temperature. EDCI 297 tug, ’.54 mmol) was added in one portion and the reaction 

lutKturn was heated to WC for 30 minutes. The yniflare was cooled In loom temperature 

20 and filtered to leave a solid. The solid was washed with CF10CN (5 rnL) to give the title 

� compound (373 mg 69%) as a solid; ’H NMR 8 109-1.18 (2H, in), 1.41-1,50 (2H, rn), 

1.73-1.s1 (SB, in), 2.24-2.26 (21-I, all, 2.41-2,47 (11-I, at), 3,61 (311, 5), 3.77 (31h 5), 6,41 

(Ill, d). 7,21-7.23 (211, 47,64(111, d), 7.66-7,69(211, U), 10.84 (IH, s), 11,13 (1H, 5); 

MS are MW 439, 

25 Extnple 426: Methyl U,’ans-4-[4-U IS-(nyridin-3-ylatttino11,3,4-oxndzol-2-

eloh exyfl acetate 

.......o-’y:O 
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per,c B c} 2Oo5Ju( 

3-Ptridyl isothiocyanate (41 mg, 0.3 mmol) was added in one portion to a suspension of 

methyl(u,rs’4- (4- (hydrazin o(nxo)n c etyl) am inc J -pheny I) cyc loliexyl] acetate 

(Intermediate 43, 100 mg, 0.3 mmol) in Cf{3CN (5 mL) and the reaction mixture was 

heated at 0°C for JO minutes in the microwave and then cooled to room temperature. 

5 EDCT l5  mg, 0.3 mmol) was added in one portion and the reaction mixture was heated to 

90C for 20 minutes. The mixture was cooled to room temperature and filtered to leave a 

solid. The solid was washed with CU3CN (5 ml.) to give the title compound (90 mg, 69%) 

as a solid; ’1-i NMR 81.12-1.18 (211, m), 1.45 (211, q), 1.80 (514, m), 2.24-2.26 (21-I, U), 

2.42-2.48 (lii. In), 3.61 (311, 5), 7.23 (21-I, d), 7.43-7.46(111, m), 7.9-7.71 (211, In), 8,06-

10 8.09 (1 H, m), 8.21-8.29 (1 H, In), 8.78 (Ill, d), 10.95 (1I-I, 5), 11.22 (lI-I, 5); MS rn/c MH 

436. 

� Example 427: Methyl Urans-4-14-l115-(pyridhi-4-ylainino)-1.3.4-oxacliazol-2-

yllearbonyt} amino) -phenyll cvclohcxvllaeetate 

�0
 

CTYYILO 
15 Thiocarbonyl diimidazole (190 mug, 1.06 mmol) was added in one portion to a solution of 

4-aminopyridine (100 mg 1.06 mmol) in DMA (8 ml) and the solution was stirred at - 

room temperature for 3 h. Methyl [trans-4-(4-{[hydrazino(oxo)acetyl]amino)phenyl) 

cyclohexylj-acetate (Intermediate 43, 24 mg, 0.85 minol) was added in one portion and 

the reaction mixtutt was stirred at room temperature for 30 minutes and then heated at 

20 80°C for 10 minutes in the microwave. The solution was cooled to room temperature and 

EDCI (203 mg, 1.06 mmol) was added in one portion caddie reaction mixture was heated 

to 90sC for 20 minutes in the microwave. The reaction mixture was cooled to room 

temperature and poured into water (200 mL). The mixture was filtered and the resulting 

solid was recrystatlised (CH3CN) to give the title compound (93 mg, 2(%) as a solid; 11 

25 NMR 6 1.15 (2H, fl, 1.42-1.51 (21-1, m), 1.74-1.82 (SH, m), 2.242.26 (2H, d), 3,61 (3H, s), 

7.23 (2H. <1), 7.54-7.55 (21-1, m), 7,69-7.71 (214, m), 8.43 (21-1, s) MS rn/c MIT’ 436, 



WO 2006/064189 PC1I6 B290/I}I}4 

-217-

Example 428; Methyl { rrans-4- 144 { 54 pyr azin-2-y l m no- 1,3 .4-oxad i azol-2-

yikarbonyl}arniuoFphenvl] cyclahexyllacetate 

Thiocarbonyl diimidazole (179 mg, 1.00 rental) was added in one portion to a solution of 

aminopyrazine (96 mg, 1.00 mmcl) in DMA (5 rnL) and the solution was stirred at room 

tenporature for oh. Methyl jtrans-4-(4-([hydrazino(oxo)acetyllamino}phetlyl) 

eyc1ohexyl]-oeIate (Intermediate 43, 261 mg, 080 mmcl) was added in one portion and 

the reaction mixture was stirred at room temperature for 20 It and than heated at 80CC for 

10 monies in the microwave. The solution was cooled to room temperature and 17DC1 

S 10 (192 tug, 1.00 unroll was added in one portion and the reaction mixture was heated to 

90C for IS minutes in the microwave. The reaction mixture was cooled to room 

temperapre and poured into water (200 niL), The mixture was filtered and the resulting 

solid was recrystallised (Cl-bUN) to give the title compound as an off white solid 135 mg 

8%); ’II NMR 61.15 (211, in), 1,45-1.48 (211, m), 1.79 (614, in), 2.26 (211, d). 2.45-2.49 

IS (1 H, (n), 3.6! (3Ff, 5), 7.23-7.25 (211, d), 7.69-7,71 (211, d), 8,36 (1 H, d), 8.42(111,0.9,19 

(I H, 5), 11.01 (111, 3); MS rn/c MU4 437. 

Example 429: Methyl 1trans-4- 14-UI 5-(l ,3 -th i azo I-2vlam no)-1 3,4 -oxad np 1-2-

yJ]earbonyI}-aminaohenvI1cvelohexyll acetate 

20 Thiocarbonyl dijmnidazole (179 his, 1,00 mmnol) was added in one portion to a solution of 

2-aminothiazole (IOU mg 1.00 moral) in DMA (5 niL) and the solution was stirred at room 

temperature for 6 l. Methyl [trans4-(4_{jhydrazino(oxo)acetylIaJninoJpkmenyl) 

cyclohexyl]-acetate (Intermediate 43, 267 mg, 0.80 mmol) was added in one portion and 

the reaction mixture was stirred at room temperature for 20 h and then heated at 80°C for 

25 10 minutes in the microwave. The solution was cooled to room temperature and PDCI 

(192 mg, 1.00 mmcl) was added in one portico and the reaction mixture was heated to 
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90'C for 15 minutes in the microwave. The reaction mixture was cooled to room 

temperattLre aud poured into water (200 in1). The mixture was filtered and the resulting 

solid was recrystallised (CH3CN) to give the title compound (130 mg, 29°%) as a solid; u 

NMR 5 109-1.18(211, rn) 1.42-1,47 (21E m), 1.79 (51-1, in), 2.24-2.26 (21-1, d), 2.45(111, 

t), 3,61 (314, 5). 6,99 (lFl, d). 7,22 (21-I, d). 7.38 (1H, d), 7.67-7.70 (2H, m), 10.78 (lU 5); 

MS ride MB 442. 

Example 430 {tnas-4 - _4 ft [5-(Pyri mid in-4-yla iii ino- 1,3.4 -oxad a sol-2-

yllcarbonvflamin&-phcnyi Icyeloliexvfl acetic acid 

10 
H0O..’Q2 

SA solution oflithium hydroxide (101 mg, 2,41 mmot) in H20 (1.5 mL) wac added in one 

portion to a solution ofrnethy! {U-ans-4-[4-(f[5-Q,yrirnidin-4-ylamino)-I ,3,4-oxadiazol-2-

yl]-oarhonyl}ainino)phenyl]cyclohexyl}aoetate (Example 416, 105 mg, 0.24 mmcl) in a 

mixture ot’Trlf (1.8 mL) and MeOR (3 mL) and the reaction mixture was stirred at 3?C 

15 for 2 if Citric acid (50 mL) and EtOAc (50 mL) wore added and the layers were separated 

and the aqueous layer was filtered to leave a solid. The solid was washed with water (10 

mL) to give the title compound as a yellow brown solid (60 nig, 59%); 1 E{ NMR 8 1,07-

1.18 (21-I, m), 1.41-1.51 (2H, in), 1.69-1.85(51-I, rn), 2,14-2,16 (211, d), 7,24 (2H, d), 7.71 

(2H, 6), 7.92 (11-I, d), 8.69 (I 11, 6), 8,87 (1 H, 5), 11.00 (11-1, 5), 12,06 (2H, a); MS ni/e MH4 

20 423. 
 �

Examples 431435 

The following examples were prepared by the general procedure of Example 436 using the 

appropriate ester as starting material selected from Examples 425-429. 

HOQ 

N-N 

0 H 25 
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------------It 

219 - 

[MS nile MHt 

431 1,07-1.1? (211, m), 1,41-1.51(211, rn),L70 
Example 

a PnsMR 

425 

124 (6H, rn), 2.14-2,16 (211, ci), 3.77 

s), 6,41-6,41 (1Ff, Ui), 7.21-L23 (2H, d), 

7.63-7.64(111, m), 2.66-7.69 (211, d), 10.84 

(Ills). 11.13 (IH, s), 11,97(111,5) 

432 - 1.07-1.18 (211, nI). 1.41-1.51(211,111), i,,b-- 
1.85 (511, tti), 2.14-2.16(211, ci), 7,23 (211, 

(N d), 7,43-7,46 (L H, rn) 7.69-7.71 (211, d), 

8,06-8.09 (IH In), 8.28-S.29 (IR, in), 878 

(Ill, 
ci), 

10.94 (114, 5), 11,22 (lii, 5), 11.97 

(11-I, 5) 

433 , -- 1.11-1,111211,m),    1.45-1.49 (2H, m), ’.74  421 -

I 25(511, in), 2,15-2.16(211, d), 7.24(2R, 

w

 

d),7,54-7.55 (2H, rn) 7.70 (2H, d), 8,42 

(21-I, 5). 10,95 (Iii, 5) 

434 1T1Ti.I5 (21-1, in), t5-1.49 (211, in), 1.82 [423 

(611, in), 2,15-2,16 (2H, ci), 7,24 (2H, 
ci). [ 

I N 7.70 (211, ci), 9.36 (li-I, ). 8,42-8,43 (111, 

m),9.19(111,$).
 11,01 (Iii, 5) 

435 1,07-1 17  , . 1.69 I428’ 

N [1.84 (611, in), 2.15 (211, d),2.42-2,53 (IH, 

[m, 6.99(111. d), 7,22 (2H, ci), 7,38 (111, ci). 

768(211, ci), 10.78(18,5) 

Exam ,Ie 436: (Ira,,s-4- 14- [US- 1(1 -Methvl-IH-nvrazol-5-vflarnin ol -1.3.4 - &xa di azoI-2-

vii earb 0 nyfl-a mm ol ph cavIl eveloli cxvi) acetic acid 

H N-N 
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Thiocarbonyl diimidazole (179 tug, LOU mmol) was added inone portion to a solution of 

5 -amino-I -methyl pyrazole (98 mg, 1.00 mmol) in DMA (5 mL) and the solution was 

stinted atroom tenweraturc fec 6h, Methyl ctruns-4’(4-fthythanno(oxo)actt,llarnino} 

phenyi)-cyclohexyljacetate (Intermediate 43, 267 mg, 0,80 mmcl) was added in one 

5 portion and the reaction mixture was stirred at room temperature for 20 h and then heated 

at 80°C for 10 minutes in the microwave. The solution was coated to room temperature 

and EDCJ (192 mg 1.00 mmol) was added in one portion and the reaction mixture was 

heated to 90°C for IS minutcs in the microwave. The reaction mixture was cooled to room 

temperature and poured into water (200 oil). The mixture was concentrated in vacuo to 

10 leave a guru, which was reorystatlised (CIIiCN) to leave a gummy solid. Filtration 

followed by concentration or vacua of the iltrate gave the crude oxadiazole methyl ester 

ifltermed1atc that was used with no further purification; MS rn/c MI? 439. - 

Lithium hydroxide (420 lug, 10.0 mural) was added in one portion to a solution oldie 

onide oxadiazole methyl ester intermediate in a mixture oITHP In mL), Me011 (8 mL) and 

15 water (4 ’nL) and the reaction mixture was stirred at 35°C for 4 In Citric acid (30 mL) was 

added and the mixture was filtered to leave a solid that was recrystallised (MeOH) to gin 

the title compound (87 mg 20%) as a solid; ’H NMK 6 1.07-1.17 (211, in), 1.41-1.51 (21d, 

In), 1.70-1.84 (SB. m), 2.14-2.16(211. d), 3.75 (311, 5), 6.70(1115), 7.21-7.24(211, in), 

7.40 (III, 5), 7,67-7.74 (211, m); MS nile MH 425. 

20 Exa in pie 437: ltrans-4- 14-( 1 lS-(Pvrirnidin-2 -vIsit’ itO )-1,3 ,4.xa ci iaw -2-

yllearbonvil amino)-ohenvllcycloliexvi}acetic acid 

� . . 

A suspension o12-arninopyrimidine (100 mg, 1.05 nimol) in 0CM (2 mL) was added to a 

solution oftlijophosgene (81 ML, 1.05 niinol) in DCM (3 mL) and then triethylanilne (294 

25 ftL, 2.10 minol) was added in one portion. The reaction mixture was stirred for I It 30 

uxinuths and then niethyt j!?’ans-4-(4- { hydrazino(oxo)acetyflamino’)phenyI) 

cyclohexyijacetate (Intermediate 43, 300 mg, 0.90 minol) was added in one portion, the 

reaction mixture was stirred at room temperature for I hand than heated at 80CC for 10 

minutes in the microwave. The solution was cooled to room temperature and FOCI (150 
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mg, mg, 0.80 rnmof) was added in one portion and the reaction mixture was heated to 90C For 

20 minutes in the microwave. The reaution mixture was cooled to room temperature and 

filtered. The filtrate was concentrated in vacno to leave a brown solid, which was purified 

by column chromatography, using 0-20% MeOH and EtOAc as eluent to give the crude 

5 oxadiazole methyl ester intermediate that was used with no further purification; MS m/e 

MI-I 437, 

A solution of lithium hydroxide (35 mg 0,8 mniol) in H20 in rnL) was added in one 

portion to a solution of the crude oxadiazola methyl ester intermediate in a mixture ofTI4F 

(2 niL) and MeOli (2 no,) and the reaction mixture was stirred at 35t for 2 Ii. Citric acid 

10 (15 mL) was added and the mixture was filtered to leave a solid that was reorystallised 

(4eOPJ) to give the tide compound (5 mg, 1%) as a solid; LB NMR 8 1,12 (214, mu), 145-45-

148I4R (211 in), 1.90 (611, in), 2.15-2.16 (114, d), 7.1’] (lii, t), 7.22 (29, d), 7.70(21-1, d), 8.68 

(211, d), 11.00 (111, 5); MS mle MIF 423, 

IS Example 438: tia,is-4-{4-F({5-[(2-Methoryplmenyl)amitmo]-1 3,4-oxadiazol-2-

vU Ca rbo iv hamipiol ph city! ) -evelo texan eca rb 0 xyl iii acid 

A solution of 2-methoxyphenyl isothiocyanate (59 mg, 0.36 mrnol) in DMA (2 mL) was 

added to tert-butyl tranr-4-(4 { hydrazino(oxo)aoetyl]amino}phenyl)cycIc- - 

20 hcxaneoarboxylate (Intermediate 79, 108 mg, 0.30 rnmol) and the mixture was stifled at 

� 50CC for 2 h. EDCI (86 rug 0.45 mine!) was then added in one portion and the reaction 

mixture was heated at 90C for 10 minutes in a microwave. The reaction mixture was 

poured onto water (20 mU), stirred for 10 minutes and then filtered to leave the crude 

oxadiazole tert-butyl ester intermediate as a solid (145 mg) that was used with no father 

25 purification; MS nile M-H) 491. 

The cmde oxadiazole le; t-butyl ester intermediate (145 mug) was dissolved in ETA (2.5 

- mnL) and stirred for 6 h. The reaction mixture was concentrated in vacuo to leave a solid, 

which was purified by reerystalli.sation items mixture ofDMSO:CIIiCN:HzO (7A2: I) to 

give the title compound (50 ring 39%) as a solid; II NMR 8 1.4-1.58(411 in), 1.8-1.9(2H, 
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1,94-11 (211, in), 2.2-232 (111, m), 2.43-2.6(111, m), 3,95 (314, 5), TO (UT, ddd), 7.14 

(214, m), 7.22 (211, d), 7:7 (2Ff, all. 7.95 (lii, dd), 10.05 (111, s), 10,9 (111, 5), 12.0 (I H, 5); 

MS rn/c (M-H) 435. 

Example 439: trans-4-(J-{ F(5-1F3-(JiydroxynletJlyflphenyIIarnino-L3,4-oxadiazol-2-

flea rbouy -anhin ojo h eoy I) d 0 hexa it ecarl) on lie acid 

A solution of (3-hydroxymethyphenyI isothiocyanate (59 rng, 0.36 mmol) in DMA (2 

niL) was added to ter’t-butyl trw:z-4-(4-ffhydrazinc(oxo)acetyf]arnino}phcnyfl-

10 cyclohexanecarboxylate (Intermediate 79, 108 mg 0.30 mmcl) and the mixture was stirred 

at 50CC for 2 Ii. EDCI (6 lug, 0.45 rnmol) was then added in one portion and the reaction 

mixture was heated at 90C for 10 minutes in a microwave. The reaction mixture was 

poured onto water (20 mL), stirred for 10 minutes and then flitted to leave the crude 

oxadiazole terr-butyl ester intermediate as a solid (1 60 mg) that was used with no further 

15 purification; MS ink (M-FI)  491, 

The crude oxadiazole nett-butyl ester intermediate (1 60 mg) was dissolved in TFA (2.5 

niL) mid stilted for 6 Is. The reaction mixture was concentrated in vacuo to leave an oil, 

which was stirred with a mixture ofMoOH:H20:triethylamine (4:1:1,6 mL) for 10 

minutes. Concentration in vacua left a brown solid, which was purified by recrystallisation 

20 from a mixture ofDMSO:CH3CN:H20 (7:2:1) to give the title compound (67 mg. 47%) as 

a solid; ’H NMR 8 1.4-1.58 (4H, m), 1.8-1.9 (21-I, m), 1.94-2.1 (2Ff, in), 2,2-2.32 (I H, ni) 

� 

2.43-2.6 (III, at), 4.5 (2H, d), 5,2 (lET, t), 7.0 (1 IT, 4), 7.25(114, d), 7.35 OH, do), 7,55 

(21-I, in), 7.7 (214, d), 10,9 (2H, 5), 12.0 ([H, 5); MS m/e (M-Hy 435. 

25 Examples 440-445 

The following Examples were prepared by the general procedure of Example 431, using 

tert-butyl lrans-4-(4- ((hydrazhio(oxo)aeetyljamino)phenyl)oyclohexane-carboxylate 

(Intermediate 29) and cornrneroialy available sokhiocyanales, R-}ICS. 
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C 

Example 14 P11 NMRS Kfm/e 

F F 1.4-1.58(4P, m), 1.8-1.9k, m), 1.94-2.1 (ZH, 473 440 

rn) 2,2-2.32 (11 1, 
rn), 

2.43-2,6 (I H, In), 7.2 (211, 

d),1,5 lln, dd), 7.7 1211, d), 7.7-7.9 13H, m), 

10.4 (IH, s) 10.9 (111, s), 12.0 (I 5) 

441 F 14-158(4[1 rn) 1.8-1.9 (20, rn) 194-2.! (20, 489 

m), 2.2-2.32 (10, m), 2.43-2.6 (111, m), 7.2-7.3 

(311, In), 7,4-7.5 (211, m), 7.7 (21-1, 1), 8.2 (10, 

442 F 1.4-1.58 (411, m), 1.8-1.9 (211, m), ’.94-2.’ (211, 473 

F in), 2,2-2.32 (lii, ;n), 2.43-2,6 (lI-I, rn) 7.2 (21-I, 

I), 7.4 (111, d), 7.65 (111, dd), 7,7 (211, d), 785 

(11-1, dd), 8.0 (IH, s), 10.9 (Ill, 5), 11.3-12.3 

(2H, In) 

443 1.4-1.58(41-1, in), 1.8-1.9 (2H, m), 1.94-2.1 (211, 
r435 

m), 2.2-2.32 (IH, In), 2.43-2.6 (111, 
rn), 

3.75 

(314, 5), 7.0 (211, d), 7.2 (214, d), 7.5 (2H, d), 7,7 

(211, d), 10.7 (10, s), 10.9 (tH, 5), 12.0 (IFI, 5) 

444 1,4-1,58 (4H, in). 1.8-1.9 (2H. in), 1.94-2.1 (21-1, 489 

F in), 2.2-2.32 (111, m), 2.43-2.6 (III, In), 7,23 

(2H. d), 7.45 (10. dd), 7.65-7.75 (4H, m), 10,9 

(lu s), 11.2 (1H, 5), 12,0 (Il-I, s) 

445 1,4-1,58 (411, ml 1.8-1.9 (211, m), 1.94-2.1 (20, 473 

in), 2,2-2.32 (IN, m), 2,43-2.6 (Iii, m), 7.22 

(211, d), 7.5 (111. dd), 7.7 (211, d), 7.75-7.9 (411, 

in), 10,95 (lId, 5), 11.5(111. 8), 12.0 (111, s) 
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Example 446: trans-4-(4-1I(5(I24Benzyloxy)pIienyII amiBol-1 .3,4-oxadiazol-2- 

yflcarbouyllaminoj-pheuyl)cyclohexanecaiboxvlic acid 

ØNH  N317 

’fhioearbonyl duimidazole (64 lug, 0.36 inmol) was added in one portion to a stirred 

5 solution of2’benzylcxyaniline (72 jug, 0,36 mmol) in DMA (2 mL) and the mixture was 

stared at mom temperature under an argon atmosphere for 2 h. tei"-Butyl tran.c-4-(4-

([hy&tazino-(oxo)acelyl] amino) plienyl)eyeloliexanecarboxylate (Intermediate 79,108 mg. 

0.30 rnmol) was added and the mixture was stirred at S0C for 10 minutes in a microwave. 

EDGI (69 mg, 0.36 nimol) was then added in one portion and the reaction mixture was 

10 heated at 90C for 10 minutes in a microwave. The reaction mixture was poured onto water 

(20 rnL), stirred for 10 minutes and then filtered to leave the crude oxathazole tert-batyl 

ester intermediate as a brown solid (130 jug) that was used with no further purification; 

MS m/e (M-F)’ 567, 

The etude oxadiazole don-butyl ester intermediate (130 mg) was dissolved in TEA (2 MIL) 

15 and stirred for 2 It The reaction mixture was concentrated in vacuc to leave a brown solid, 

which was purified by recrystallisation from a mixture ofDMSO:CH5CN:1120 (7:2:!) to 

give the title compound (35 mg 0o) as a solid, UNMR 8 14-1,5 9 (411, in), .&-t .9 (211, 

1.94-2.1 (29, in), 2.2-2.32 (Ill, In), 2.43-2.6(111, In), 5,22(211,5), 7,02 (111, Id), 7.1 

(11I, dd), 7.17 (111, d), 7.22 (211, 6), 7.35 (311, in), 7.5 (111, d), 7. (1 H, dd), 73 (211, d), 

20 7.89 (IF, did), 10.0 (111. s), 10.9 (III, 5), 12.0 (III, 5); MS m/e (M 11)511. 

ExampIe 441 - 449 

The following Examples were prepared by the general procedure of Example 446, using 

25 ter/-butyl lrans-4-(4{ [hydrazino(oxo)acetyl]arnino}pbenyl)cyclohexane-carboxylate 

(Intermediate 79) and the appropriate commercially available aniline, 111,1142. 

HCQ . 
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’u.niptc R ’flNMR - MS m/t 

M-H 

447 F 1.4-1.58 (4H, in) I.S-l.9(2H, m), 1.94- 489 

2. I (211, In), 2.2-232 OH, In), 2.43-2.6 

(N, m), 7.05 (III, dd), 7.22 (2F1, d), 7.5-

� 

7.6 (2H, in), 7.7 (2H, d), 7.65-7.75 (18, :1 
In), 10.95 (IH, a), 11.35 (lI-I s), 12.0 

(lt1,$) 

448 
-. 

1, .58 (411, m), .8-1,9 (211, m), 1.94- 449 

I 2. I (211, m), 2.2-2.32 (HI, rn) 2.43-2.6 

(18, m), 4.55 (214, 5). 715-T25 (11!, m), 

7.22 (211, cfl, 7,38 (Il-I, dd), 7.4 OH, dd), 

7.5 (IH. dd), 7,7 (21-I, d), 7,82 (111, d), 

9,95 (IN, s), 10.9 OH, 5), 12.0(111,5) 

449 
- 0 /0 ’.4-1.58 (411, in), 1.8-1.9 (2Ff, In), 1.94- 545 

2.1 (28, m), 2.2-2.32 (IH, m), 2.43-2.6 

(Il-I, m), 7.24 (21-I, d), 7,6-7,7 (71-1. m), 

7.8 (111, dd), 7.95 (2H, dd), 8.3 (111, 5), 

10.95 (IN, s), 11.4(111. 5), 12.0 (lii, s) 

Example 450: trans-4-{4-1({5-F(3-AniIinonheoyI)arniooF-1.3.4.oxadiazol-2 

yllcart,ouyflawinol phenyfl-cyelohexanccnrboxyijc acid 

5 Thiocaxhonyl diimidazole (64 mg 0,36 mmcl) was added in one portion to a stirred 

solution of 3-amirjodjphenylaanine (66 mg, 0.36 mmcl) in DMA (2 mL) and the mixture 

was stined at room temperathie under an argon atmosphere Cat2 ft. ten-Butyt trwts4-(4-

[Iiydrazino(oxo)-acetyl}amino)phenyl)eycohexanecarboxyate (Intermediate 79, 108 mg, 

0.30 mmol) was added and the mixture was stirred at 80C for 10 minutes in a microwave. 

10 MCI (69 mg, 0.36 rnniol) was than added in one portion and the reaction mixture Was 

heated at 90CC for 10 minutes in a micmwave. The reaction mixture was pouredThito water 
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(20 rnL), stirred for 10 minutes and ’hen filtered to leave the crude uxadiazole ten-butyl 

ester intermediate as a brown solid (l 30 mg) that was used ’with no further pun fication; 

MS rn/c (M-Pl)  552. 

The crude oxadiazole teri-butyl ester intermediate (130 mg) was dissolved in TEA (2 ML) 

S and stirred for 2 K The reaction mixture was concentrated in vacuo to leave a brown solid, 

which was triturated with MeOR and filtered to give the title compound (65 mg, 5I0/c) as a 

solid; LH NMIC 81,4-1,58 (4Ff, in), 1.3-1.9 (211, m), 1.94-2.1 (211, in), 2.2-2.32 (111, m), 

2.43-2.6 (III, In), 6,75 (IN, oil), 6.85(111, dd), 7.05 (IH, dd), 7.1-1.35 (61-1, m), 7.5 (1 fl, 

s), 7.7 214, d), 8.3 H, si d3 (19, s), 10.9 (.11-I,$), 12.0 (III. s.: MS rn/c (M-11)  496. 

10 

Example 451: ’a,,s-4-4-IU5-J(4-AnilijIopbcnvI)miiioI-13,4-oxndiazol-2-

yflearbonyflaminol bcnyl1-cyelohexaaeearboxyIk acid 

. 
H 

HQ ..ONZNt 
Example 451 was prepared using the procedure of Example 450, using tert-butyl trans-4-

15 (4- { hydrazino(oxo)acety1] amino)phenyl)cyololjoxanecarboxylate (Intermediate 79) and 4-

aminodiphenylamine, to give the title compotmd (38 mg 26%) as a solid; ’11 NMR a 1,4-

1.58 (411, in), 1.8-1.9 (lii, in), 1.94-2.1 (211. in), 2.2-2.32 (1 H, in). 2.43-2,6 (11-I, m), 6,78 

(114, dcl), 7,0 (211, d), 7,15 (211, d), 7,15-7.3(311, m), 7.5 (211, d), 7.7 (2H, d), 3.0 (111, 5), 

10,7 (114, 5), 10.9 (IM, 5), 12,0(111,5); MS nj/C (M-H) 496. 

Example 452, in  I5412-f(MethyIsufooyfloxy]phenvI}amin0-1 .3,4-

oxadiazo1_2_vflcarbonvl1_ami.nnhenyIIcycloIlexaneeurboxyIie acid 

N�N 

no’
Q  

0 0 

Thiocarbonyl diimidazole (64 mg, 0.36 mmcl) was added in one portion to a stored 

25 solution 0f2-aininopheriyl methaiiesulfonate (67 lug, 0.36 mmol) in DMA (2 niL) and the 

mixture was stirred at room teniperature under an argon atmosphere for 2 In tei’t-Butyl 

tais-4-(4-{ Lhydlnino(oxo)-acetyl]arnino}phenyl)cyclohexanecarboxylate (Intermediate 
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79, lOS mg, 0.30 mmcl) was added and the mixture was stared at 80CC for 10 minutes an a 

microwave. E]Xil (69 ing 0.36 rnmol) was then added in one portion and the reaction 

mixture was heated at 90'C for 10 minutes in a microwave. The reaction mixture was 

poured onto watcr (20 aL), stilted for 10 minutes and then –iltered to icave the crude 

oxadiazole tert-butyl ester intermediate as a solid (210 mg) that was used with no further 

purification; MS rose (M-H)  5. 

The crude oxadiazote top-butyl ester intermediate (210 nlg) was dissolved in TFA (2 mL) 

and stirred for 2 Is. The reaction mixture was concentrated in vacua to leave a brown solid, 

which was purified by recrystallisation from a mixture 0fDMSO:CEI3CN:H20 (7:2:1) and 

10 then recrystallisation from AcOR to give the title compound (21 mg, 14%) as a solid; LH 

NMR 5 1,3-1.5 (4H, m), 1.8-1,9 2H, In), 1,94-2,1 (211, in), 2.2-2,32 (IH m), 2.43-2.6 

� 

(lii, in), 3.45 (311, 5), 7.1-7 .2 (1H, rn), 7.2 (211, 6), 7.4 (2H, dd), 7.65 (ZR, d),9.3 (I H, d), 

ID,? (!F1. 5), 10.9 (11-1 a), 12b (11-1, s); MS n/c 501. 

15 Example 453: trans-4-14-({ [5-({3-f(Methylsulfoayl)oxvlphenyl} a’nino)-1 

oxadiazol-2-yII carbonyl}_amiao)phenylicycloliexanecarboxylic acid 

Ho9...... 

0 

Thiocarbonyl diimidazolo (64 lug, 0.36 minor) was added in one portion to a stirred 

solution of 3-aminophenyl methanesailfonate (67 ’fig, 0.36 mmcl) in DMA (2 mL) and the 

20 mixture was stirred at room temperature under an argon atmosphere for 2 In  tert-Butyl 

rans-4-(4- kfhy&azito(oxo)acety1Jamino}pheny1)eyclohexanecarboxyIate (Intermediate, 

79,108mg, 0.30 minor) was added and the rnixtwe was stirred at 80°C for tO minutes in a 

microwave. ]iC1 (69 mg, 0,36 mmol) was then added in one portion and the reaction 

mixture was heated at 90CC for 10 minutes in a microwave. The reaction mixture was 

25 poured onto water (20 mL), stirred for 10 minutes and then filtered to leave the crude 

oxadiazole tert-butyl ester intermediate as a solid (195 mg) that was used with no further 

purification; MS rn/c (M-Hy 555. 

The crude uxadiazate her 1-butyl ester intermediate (195 mg) was dissolved in TFA (2 mL) 

and stirred for 2 It. The reaction ’mixture was concentrated in vacua to leave a brown solid, 

30 which was purified by reciystaflisation from a mixture ofJ)MSO:CHiCN:H1O (7:2:1) and 
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than washed with AcOR to give the title compound (60 lug, 40%) as a solid; ill NMR S 

1.3-1.5(411, in), 18-1.9(211, ni) 1.94-2.1 (2H, m), 2.2-2.32 (IFI, m), 2.43-26(11-1’m), 

3.35 (311,$), 7.0(111, d),7,15 (2H, <I), 7.43 (111, dd), 7.50 (111, d), 7.58 (11-f, s), 7.65 (2Ff, 

d), 10,9(111, s), 11.2 (I H, s), 12.0(111, s) MS ni/c Parfait 501, 

S 

Example 454: trans-4-14-1l I5-1I4-I(Methylsuifonvfloxy1phenyl1amino-t.3.4-

oxadiazol-2-yllcarbonytl-an,ino)nhenyll cyclohexanecarboxylic acid 

...... 

- Thiocarboiiyl diinaidazole (64 tug, 0,36 mmcl) was added in one portion to a stirred 

IC solution of 4-aminopIenyI methanesulfonate (67 mg, 0.36 inmol) in DMA (2 mL) and the 

mixture was stirred at room temperature under an argon atmosphere for 2 h, tert-Butyl 

trans-4-(4- { [liydrazi 1 o(oxo)-ace tyl] amino) phenyl )cycloliexane carboxylate (Intermediate 

79. 108 mg, 0.30 mniol) was added and the mixture was stirred at 80CC for 10 minutes ins 

microwave. BUd (69 mg 0.36 mmcl) was then added in one portion and the reaction 

15 mixture was heated at 90CC for 10 minutes in a microwave. The reaction mixture was 

poured onto water (20 mL), stirred for 10 minutes and their filtered to ’cave the crude 

oxadiazole tvt-butyl ester ixitemiediate as a brown solid (200 mg) that was used with no 

further purification; MS nile QVt-Hy 555. 

The crude oxadiazole did-butyl ester intermediate (200 mg) was dissolved in TFA (2 mL) 

20 and stirred for 2 Ii. The reaction mixture was concentrated in vacua to leave a brown solid, 

which was purified by recrystallisation from a mixture ofDMSO:CH3CN:HzO (7:2:1) and 

then washed with Achill to give the title compound (80 mg, 53%) as a solid; 1 8 NMR 

1.3-1.5 (411, in), 1.7-1,85 (211, rn) 1.94-2.1 (211, in), 2.2-232 (111, m). 2.43-2.6 (IH, m), 

3.25 (311, 5), 7.18 (11-1, d), 7.24 (211, di 7.6-7.75(311, m), 10.9(111,$), 11.2 (111, s), 12.0 

25 (IF, 5); MS nile MW 501. 
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Example 455: Ethyl frans-4 4-. (15-1(2.4.5 -tr mu U rop h eny fl amino I - 1,3.4-oxad at 

Yll carbonyl)-ainino Inhenoxy}cyclohexa,icCaI’bOXVlate 

Ft M.-N 

F 
0 F 

A solution of2,4,5-trifluorophenyl isothiocyanate (70 mg, 0.37 minol) in DMA (lklL) 

was added in one portion to a stirred solution of ethyl trans-4-(4-

{jhydraino(oxo)acetyl)amino} -phenoxy)cyclohexaneearboxylate (Intermediate 80, 129 

mg, 0.37 mmcl) in DMA (3 ’EL) and the reaction mixture was stirred at room temperature 

for 1 h, BEeT (71 mg 0,37 mmol) was added in one portion and the reaction mixture was 

heated to 85CC for 20 minutes in a microwave. The mixture was cooled to room 

10 temperature and a further portion 0fEDCJ (7.1 mg 0.04 mmol) was added and the reaction 

mixture stirred at 85-C for 10 minutes in a microwave. The reaction mixture was 

concentrated in vacua to leave a solid, whiob was recrystallised (CTI3CN) to give the title 

compound (125 lug, 69%) as a solid; L NMR 51.33 (314, t), 1,49-1.5 9  (211, m), 1.68-1.72 

(214, in), 2.06-2.10 (211, m), 2.18-2.22 (2H, In), 2.45-2.53 (1 H, in), 4.21 (211, q), 4.394,46 

15 (III, In), 7.07-1.11 (214, d), 7,81-7.84 (211, d), 7,80-7.91 (1 H, m), 8.29-8.36 (lI-I, ot), 

11.12-11.25 (111, m); MS rn/c MW 505, 

Example 456: trans-4- {4-I(45-l(2,4,5-Trifluoroohenvl)aminol -1 3.4-oxadiazol-2-

yI}carbonyl)aminol-phenoxy} cycloliexanecarboxylle acid 

� 
HON003ou F 

0 N 

20 Lithirmor hydroxide monohydrato (104 mg, 2.48 mmcl) was added in one pendants, a 

solution of methyl trans-4- (4-[((5-[(2,4,5-triflumorophenyl)aminoj-1 ,3,4-oxadiazol-2-

yl)carbonyl)-arnino]phenoxy}cyclohexanecarboxylate (Example 449, 125 mg, 0,25 mmcl) 

in a mixture 0fTHF (2 mL), 1120 (2 mL) and MeOl-1 (4 mL) and the reaction mixture was 

stirred at 3'C for lh. The reaction mixture was concentrated in vadilo and citric acid (IS 

25 mL) was added. The resulting mixture was filtered, washed with UzO and the white solid 
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was then tritm-ated with hot MeOI-1 and ifitered to give the title compound (93 mg, 79%) as 

a solid. The compound maybe recrystallised from a 46:1 mixture ofEtOl-1:MeOB:NaO; 

melting point 263-265'C. 

’1-i NMR 81.34-I .44 (211. in). 1.46-1.56(21-1,111), 1.93-1.97 (211, m), 2.05-2.09 (214, in), 

5 2.23-2.30 (1 H, m) 4.24-4.31 (lI-I, m), 6.94-6.96(211, d), 1.67-7.69 (2H, d), 7.71 (IN, m), 

.l3-S.2O (ill, m), 0.9) (1, 5), (11, 5’), 2.06 1R, z; MS mfe (M H)415. 

Examples 457-463 

The following Examples were prepared by the general procedure ofExainpie 105 except 

that DMA was used as solvent in place ofDMP, and using the appropriate commercially 

10 available arylisothiocyanates. R-NCS. 

...... 

Example Name MSm/e 

MH 

457 Methyl (trans-4-(4-[((5- 1.01-1.23 (m, 211). 1.36-1.56 (in, 453 

((3-fluorophcnyl)amino]- 214), 1.66-I .87 (In, 511), 2.25 (d, 

1,3,4-oxadiazol-2- 211), 2.37-2.46 (in, IH), 3.60 (5, 

yl)carbonyl)amino]phenyl 311), 6.89 (t. lI-I), 7.21 In, 211), 

)cyclohexyl)acetate 7.36 (d, 111), 7.43 (q. Il-I), 7.51-

7.57 (tu, [1, 7.70 (d,2R), 11,01 

(5, III), 11.28(5,111) 

458 Methyl (Jrans-4-4-{({5- 1.01-1.22 (rn,210,1.3-5-1.56(m, 453 

[(4-fluorophenyl)amino]- 21-1), 1.66-1.88 (m, 51-1), 2.25 (d, 

1,3,4-oxadiazol-2- 21-1), 2,39-2.47 (Zn, 111), 3,60 is, 

yI}carbonyl)aminolphenyl 311), 7.17-7,31 (in, 411), 7,56-7,66 

}cyclohexyflaoetate (m, 211)7,66-7,75 (n, 211), 10.98 

is, IA), 11.04(s, 

[.00-1.23 (rn, 211), 1.34-159 (m, 471 459 Methyl  - 

f(2,4- 211), 1.66-1.89 (a’, 511), 2,25 (d, 

difluourpheirryl)archim]  211), 2.37-2.46 (In, 111), 3.60 (s, 
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flh3,4-oxaSzol-2- J311). 7.11-731 (m.3IJ),7307.49T 

y[} carbon) l)arnino]phenyl (m, Il-I), 7.68 (d, 2H), 7.95-8.13 

cyclohexyl)acetate (m, III), 10,77 (s, III), 10.98 (8, 

460 Methyl (üuns-4-{4-[({3- 1.01-1.21 (rn, ZR), 1.36-1,36 (rn 471 

[(2,6- 2H),1.69-1.86 (m, 511), 2.23 (d> 

ditluoroplienyl)aminoj- ZR), 2,38-2.47 (m, li-I), 3.60 (, 

I,3,4-oxadiazol-2- 3H),7,21 (6, 2Ff), 7,28 (t, 

yl) carbonyflamine]ihenyI 2I-I),7,36-7.30 (m, IB), 7.66 (d, 

)eyclohexvl)acetate 2H), 10,55 (s, IF), 10.93 (8, If-I) 

-. 461 Methyl (tnvu-4-{ 0I-124 (m, 2H), 1,37-1.54 (Hi, 471 

1(2,5-2H)  1,67-1 87 (in, 5H), 2,25 (d, 

dilluoreplienyflamino)- 2H), 2,39-2,4a (m, III). 3,60 (8, 

13,4-oxadiazol-2- 311), 6.92-7,04 (in, IF), 7,23 (d, J 
yl}earbonyl)amino)phenyl 21-I), 7.32-7.43 (in. Il-I). 7.70 (6, 

)oycloliexyl)aoetate 211), 7.95-8,10 (m, 114), 11.03 (8, 

462 . 

,1l.12(s._iF) 

Methyl (:e-ans-4-{4-[({S- 1.01-1.22 (In, 211), 1,37-1.56 (m, 471 

[(2.3- 2H),1.66-1.98   (In, 511), 2.25 (6, 

diiiluorophcnyl)arnino]- 2H). 2,37-2,48 (rn, Il-I), 3,60 (8, 

1,3,4-exadiazol-2- 3H), 7,09-7,40 
(m 

411), 7,69 (6, 

yl)oarbonyl)arnino]phenyl 2H), 7.90(8,18), 11,01 (s, III), 

}oyclohexyl)aeetat8 11.10(8.111) 

463 Methyl (trans-4-{4-[G5- 1.03-1.19 (in, 2Lfl,1,37-1,54 (in, 489 

[(2,4,6- 2f-1),1.66-l.S (in, 511),2.25 (6, 

fluoroplienyl)amino]- 211)2.38-2.48 (m, lI-I),3.60 (s, 

3,4-oxadiazol-2- 31-I),7.21 (d, 2F1),7.43 (t, 
21J),7,60}carborryl)arnino]phenyl 

I
7.72 (m, 21i),10.50 (s, 1$), 10.93 

yolohexyl)acet’Me 
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Example Mbo M ethyl lka,-4-l4- { 45-I 3.4-dimethoxy1,enyilarnio1-1,3,4-oxadiazo-2- 

vii ca rho ivI) a mm 01 p henvl} cyc CI cxv I)a cetate 

Di-2-pyridyi thionocarbonate (233 into 1.00 mmo) was initiation 3,4-dmcthoxyaniline 

(54 ing, 1.00 mineD in OeM (3 mL) and the mixture was stirred for lb. Methyl [tmns-4 

(4- { [hydrazino(oxo)aoetyl]amino}phenyl)cyclohexyl]acetate (Intermediate 43) (267mg; 

0,30mniol) was added, followed by DMA. The resultant solutioii was heated at BYC for 30 

minutes (I)CM was allowed to boil off) then EDAC (192 mg, 1,00 n1mo) was added. After 

a further 30 minutes the mixture was allowed to cool with stirring and was then diluted 

10 with water (7 mL). Stirring was contiaued and the resultant solid was collected by 

filtration, washed with water and dried at 600C under vacuum to give the title compound 

(288 mg, 73%) ’14 NMR 5 1.04-1.20 (nI 211), 1.38-1.54 (rn 211), 1,69-1.89(ii, SN), 2.25 

(it, 213), 2,38-2,48 (in, lH), 3,61 (5, 313), 3.66-3,73 (m, 11-), 3,74 (s, 31-I), 3.78 (5. 3M), 6,99 

(ci, IN). 7.11-1,17 (m, 111), 7.19-7.28 (m, 313), 7,65-7,74 (in, 211), 10,72 (5, III), 10,87 (s, 

15 113); MS We Nil? 495. 

£nmples 465-467 

The following Examples were prepared by the general procedure of Example 464 using tile 

appropriate aniline as starting material in plane of3,4.dimethoxyariifine, 

Example 4ame n tMR ’ JMS 

Mae

MW 

465J Methyl (fras-4(4-{((5 1.05-1.20 (m, 211), 1.25 (ci. SW, 1,39- 523 

g3-kjIlml 2 runboxy-1 A.54 (in, 211),1.70-1 .  (in, 511), 2.25 

,nethylethyl]oxy)phenyl) (ci, 214), 2,37-2.47 (tan, IN), 3.223.33 

amino3-3,4-oxado-2 (in, 311), 3.42-3,55 (in. 211), 3.61 (5, 

yl}carbonl)aminoJhenyjH), 4.51-4.6 (m, 111), 6.67 (it, 111), 
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l}eyclohexyOacetate [7TTdT1H), 7,17-7,34 (m 4H), 7,63-

.77 (m, 2H), 10.93 (5, 28) 

523 

________ 

46bMetiod 

-_______ 

ethyl (/mns-d-{4-(5- 1.05-120 (m, 211), 1.25 (d, 3H1. I .28- 

[(3-{f(IS)-2-methoxy-1- 1.54 (in, 2I-1), 1.70-1.87 (m, SI-I), 2.25 

methylethyl]oxy}phenyt) (d, 2H), 2.37-2.41 (m, IH), 3.22-3.33 

amino]-1,34-oxa4iazoI-2- (in, 311), 3.42-3.55 (ni, 21-1), 3.61 (s, 

yl}carboiiyamiuoJplieny 3H). 4.51-4,68 (in, IH), 6,67 (d, Ill), 

l}cyolohexyl)acetate 7.11 (d, III), 7,17-7.34 (En, 41-I), 7,63-

7.77 (in, 211), 10.93 (5, 2H) 

467 Methyl (trans-4-(4-[({5- 1.04-1.22 (III, 21-1), 1,36-L55 (In, 483 

[(4-fluoro-3- 28), 1.70-1.87 (in, SH), 2  (d, 214), 

inethoxyphenyl)ainino)- 2.38-2,48 (in, IH), 3.60 (5, 311), 3.85 

I ,3,4-oxadiazol-2- (5, 311), 7,12-7,20 (rn 111), 7.20-7,31 

yI}carboityl)amno]phony (m, 30), 7,41 (d, 111). 7,69 (d, 20), 

� ])cyclo]iex)acete a95 <, 2W, 11,01 (s, IH) 

’Preparation of the aniline starting material: Intermediate 8  
2Preparation of the aniline starting material: Intermediate 82 

Examples 468-478 

S The following Examples were prepared by the general procedure of Example 357, using 

the 4p1iropriate ester selected from Examples 457-467 as starting material, except that the 

crude product was recrystaIlied from acetic acid, 

ExampleFNaime 11II NMR 8 
MMIt 

1.l2 (q, 214), 1.46 (q, 211), 1.67  - 45-3 

Eluoropheayl)amino]- 1.88 (m, 50), 2.15 (d, 21-1), 2,44 (t, 

I ,3,4-oxadio1-2- 111)6,82-6,98 (m, 111), 7,23 (d, 

yl}carbonyl)amirio]phe I 211), 7.31-7.39 he, 111), 7.39-7,50 

nyl}cyclohcxyl)acetic (m, III), 7.49-7.59 (ma, IH), 7.70 

acid (d, 2H), 11,01 (a, 11-i), 11,28 (s. 

(q 211), 1,45 (q, 28), 1.64- 439 
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uorophenys)arnnoc1 ’U (in,51), 2.i5(d, 21-1), 2.44 (t, 

I ,3,4-oxacliazol-2- H), 7.17-7.31 (In, 4H), 7.58-7.66 

yI)carhonyamina]phe (ill, 211), 7.66-7.77 (cii, 210, 10.98 

nyl}cycIohcxyacetic Is, 1141 11,04 (s, 114), 12.03 (3, 

_Hid__ 

470 (trans-4-(44((5-124_ 

___ 

1_li (q,2L1), 1,45 (q, 211), 1.66- 457 

Diflucrophcuyl)arniaoj- 1.89 (in, 511), 2.15 (d, 214), 2,37-

1,3,4-oxadiawl-2- 2.45 (m, 11,7.10-7.29 (in, 31-fl, 
y1)carbonyl)rnmno]phe 7.36-7.48 (In, lI-I), 7.69 (d, 211), 

flyl) cyclolicxyl)acetie 7.95-8.11 (m, 11-1), 10.78 Is, li-I), 

acid 1098( 111), 12.03 (s, Il-i) 

1.11 (q, 2(1), 1.45 (q, 2H). 1.64- 457 

Dit1uorcpheiyI)aununo]- 1.88 (In, 511), 2,14 (ci, 2H), 2.36-

1.3,4-o,adiata1-2- 
’ 2.48 (m, III), 7.22 (d, 211), 7,28 (t, 

, 

yI)carbonyI)mino]phe 211), 7,37-7,49 (m, IH), 7.67 (d, 

nyl}cycloliexyl)acetic 214), 10.56 (6, 11-1), 10,93 (6, 18), 

acid 12.03 (5, Il-I) 

472 (trans-4-{4-1((5-[(2,5- 1,12 (q, 211), 1.46 (q, 21-1), 1.66- - 457 

Difluoroplienyi)aminoj- 11.89 (m, 51-I), 2.15 d, 211), 2,44 (t, 

1,3,4-oxadiazoi-2- lET), 6.92-7,03 (m, 111). 7,23 (ci, 

yl}carbonyI)mino1pha 21-1), 7.32-7,45 (in, IH), 7,70 (d, 

ny1}cyc1oht%yflatttt 211), 7.95-8.09 (m, lII), U .13 Is, 
acid 11-1), 11.14(3,111)12,03 (3, III) 

F (tra7w-4-{4-r(5-g2,3_ 1.11 (q, 211), 1,46 (q, 211), 1,66- 457 

Difluorophcnyl)arnino]- 1,87 (in, 5H), 2,15 (d, 214)2,38-

I ,3,4-oxadiazol-2- 2.47 (m, Ili), 7.12-7.35 (m, 414), 

yl}carbonyl)aminojpha 7,69 (d, 2H), 7.92 (t, 111), 11.01 (S 

nvl}cyolohexyl)acetic 1ff), 11.11 Is, 114), 12.04 (5, 111) 

acid 

1.02-1.21 (m, 2W), L7-1.54 (cii, 475 

J2H). 1,64-1.89 (in, SIT). 2.14 (d, 

11 
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ilL 2.27-249 (’u, IR), 7.22 , 

-1 ,3,4-1,3,4-2- 211), 7j7-7.50 (In, 2W, 766 (d, 

yl)carbonyl)ainino]phe 2K), 10.51 (s, 111). 10.93 (s, IH), 

nyl}oyclobexyl)acetate 12,04 (s, 1H) 

Dirnetiioxyphcny)amn 211),1,66-1.90 (m, 511)2.15 (d, 

oj-1,3,4-oxadiazol-2- 211), 2.38-2.48 (m, IFi), 3.74 Is, 

yl}carhonyl)amino]plie 31-I), 3,78 (3, 3K), 6.99 (d, 1K), 

nyl}cyclolaexyl)acetk 7,11-7 IS (in, IF!), 7.20-7.27 (rn 

acid 314), 7.65-7.74 (in, 2H), 10.72 (3, 

lI-I), 10.87 is, Ill), 11.98 (S. IF!) 

([(IR)-2-mcthoxy-l- 1.42-1.59 (in, 211), 1,72-1.91(111, 

rnetliylethylloxy)pheny 51-I), 2,21 (d, 211), 144-2,54 (in, 

I)arnino]-1,3,4- 1K), 3,36 (s, 311), 3.46-3.63 (in, 

oxadiazol-2- 2K), 4,58-4,71 (In, lI-I), 6.72 (d, 

yI)carbonyl)arninoiphe - 1K), 7.12-7.20 (m. III), 7.23-7.39 

nyl)cyclohexyl)acetw (in, 411). 7.75 (Cl, 2K), 11.04 (s, 

acid I 
I 

2K), 12.0 (5, 11) 

([(IS)-2-rnethoxy-1- 1.42-1,59 (rn 2K), 1,72-1,97 (In, 

rncthylelhyl]oxy}pbsny 51-1), 2.21 (d, 214), 2,44-2,54 (m, 

� 
Oainino]-1,3,4- 11-1), 136 (5, 311), 3,46-3.63 (in, 

oxadiazcl-2- 21-1), 4.58-4.71 (In, 1K), 6.72 (d, 

yI)oarbonyl)amitio]phe 11-i), 7,12-7,20 (m, Il-I), 7.23-7.39 

nyl}cyclohexyl)acetic , (in, 411), 7.75 (d, 2K), 11,04 (5, 

, - acid 211). 12,10 (3, 111 

flLIoro-3- 211), 1,64-1.88 (in, SR) 2.15 (ci, 

nettaxyp&ly1)?mhlo)- 2H), 238-249 m, 11), 3.95 (s, 

I .3,4-oxadiazol-2- 3H), 7.13-7,19 (m, 1K), 7.20-7.29 



257 
WO 21H}IVUO1I S9 PCT/011100S/004726 

-236- 

Ticarbonyl)arninoJphe I (m, 31-1), 73g745
 

no  IH), 7,66- 

nyl}eyclohcxyl)acetic 7.13 (m, 2H), 1096 (5, 1 H), 11.01 

acid  

Example 479 1- 5-I ( 5-1(2- Fluoron henyli anju ol -1,3.4 -oxadiazo ’-2-

carbouyl)arninol oyridin-2vljpieritliue-4-carboxyIic acid hydrochloride 

)Following the procedure ofExample 319 except that Intermediate 83 was used in place 

ot’intermediate 77 and 2-fluorophenylisothiocyarmte in place 0f2,4,5-

trifluorepheny] isothiocyanate, there was obtained (in quantitative yield) din-butyl l- (5 -

op [((5-[(2 GuoropheLyl)amino]-1

-(5-

[({5-[(2-fluoroplenyl)amino]-1 ,3,4-oxadiazol-2-yl}carbonyl)aminejpyridin-

2yl}piperidine-4-eurboxylate as a solid; ’Ii NMR 81.41 (S. 911), 1.44-1.60 (In, 2, 1.83 

(d, 211), 2.92 It, 114), 3.33 (d, 2H), 4.09-4.20 (m, 211), 688 (d, If), 1.12-1.22 (rn lii), 727 

10 (q, III), 7.33 (d, 11’1),7,86-7,96 (in, 111), 8.0 (t, 18), 8,44-8.52 in, li-i), 10.80 (5, Il-I), 

10.96 Is, lffl; MS rn/c MW 483, 

if TEA (0307 rnL; 4.0 mmcl) was added to a suspension oftz’t-Thutyl 

fluorcphenyl)aminoj- I ,3,4-oxadiazol-2-yl}carbonyl)amino]pyridin-2yI}piperidine-4-

carboxylate (483 nag; 1.0 moral) in DCM (5 mU). After 3 days more TPA was added in 

IS aliquots (0.31 mL) over 2 days then HCI (I rnL of   4M solution in 1,4 butcon)  was added. 

After 24 h the mixture was filleted and the solid was washed with et!icr and dried under 

vacuum at 60C to give the title compound (193 mg, 42%) as a solid; H NMR 5135-1.74 

(In, 211), 1.88-2.0 (In, 211), 256-2,69 (rn, !E, 2.69-281 (in. 1K), 3.19-3.35 (m, ZH), 4.17 

(d, 2H), 7.13-7.22 (In, 1K), 7,24-7.31 (m, 1K), 7.31-7.37 (m, 1K), 7.44 (d, lu) 7.98-8.09 

20 (In, lEfl, 8.19 9,28 (in, 111)8.51-8,59 (m, 111), 10.87 Is, 1K), 11.37 (s, 111); MS rn/c MH 

427, 

Example 480-482 

The following Examples were prepared by the general procedure of Example 479, using 

25 the appropriate isothiocyanate in place of2-fluorephenylisothiocyanate 



20 

li 

WO 20061064189 

-237- 

PCT/CB10*5J0 tS 0472, 

MOQNflR 

0 

Example Name 11 NMR S MS race 

Mt 

1.54-1.69 (n, 211,1.87-2.05

 

463  

(,2)rn326trifluorophenyl)amiuo]-  H, 2.41-2.50 (m, I H), 

l,3,4-oxadiazol-2- 5.6 (in, 111), 3.10-3.30 

yI}cbonyl)anuno]pyridin- 21-1), 4.15 (d, 2H), JI8-

2y!) piperidine-4- 7.4’ (m, I H), 7.66-7.81 (in, 

carboxylic acid Il-I), 8.08-8.25 (m, 2H), 8.51 

hydrochloride (s, III), 11.15 (s, Il-I), 11.30 

(s,I11) 

- 1.55-1.70 (m, 2H), 1.87-2.02 445 r48IT-f5-[((5-[(3,4- 

difluoiophenyl)arniuo]- (iii, 21-3), 2,S7-2,7 (m, III), 

1,3,4-oxadiazot-2- 3,22 (I, 211)4,16 (d, 211), 

yl}earbonyl)arnino]pyridin- 
7.23-7.43 (m, 3H), 7,50 (q, 

2y1)piperidine-4- II), 7,65-7.78 (m, IR), 8.17 

carboxylic acid (d, 11-1), 8,53 (d, IH), 11.32 

hydrochloride (s, 11-), 11.37 (s, UI) 

482 I -{5-f({5-[(4- 1.50-1,71 (in, 211), 1,86-2.02 427 

fluorophenyt)aminoj-1,3,4- (rn 2H), 2,54-2,67 (m, Ill) 

oxadiazol-2- 3,07-3,30 (in, 2H), 4.14 (d, 

yl}carbonyflarnino]pyiidin- 2H),7,19-7.40 (in, 311), 7.56-

2y1}piperidine-4- 7.70 (in, 21-I) ,8,15 (d, If!) 

cØrboxylic acid 8,51 (S. 11-) 11,10 (s, I H), 

hydrochloride jjjs.lfI) 

Example 483: Methyl 4-14-U {5- (2 -flu ornph en vi) amino] -1.3 ,4-oxadiazo 1-2-

vile a rhouvoam ii olo henvll bu tan aate 
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Methyl 4-(4-aminophenyl)butanoate (Journal olMedicinaI Chemistry (1990), 33(11). 

301419) (193 mg, I owa) was stirred in thy DCM () rnL) uxd PS-di- A 

isopropylethylamine (750 mg, 3 mmcl) was added. Methyl chloro(oxo)acetate (1010, IT 

� mmci) was added to the reacüoa mixture which vms then stirred at room temperature for 2 

5 It  The polymer supported base (HCI salt) was filtered off and washed with DCM (3 mL). 

Hydrazine monohydrate (53 tL, 1.1 mmcl) was added to the stined filtrate and a white 

precipitate formed after 2 In The reaction mixture was stirred at room temperature 

overnight then DMF is niL) was added to dissolve the solid. 2-Ftuorophenylisothiocyanate 

mL, I. mmo) was added via a pipette and the mixture stirred at room temperature 

10 for 2.5 Ii before adding EIJAC (230 mg, 1,2 mmcl). After stirring at room temperature for 

a further 2.5 It the mixture was heated to 50CC and the DCM was allowed to evaporate. 

After 21 the reaction had gone to completion and the mixture was concentrated in vacuo. 

The orange solid obtained was orystatlised from water and then filtered. The solid was then 

washed with Bt20, EtOAc and than MeCPT (I mL) to give the title compound (174 trig, 

5 44%) as a solid; ’TI NMR 5 1.79-1.87 (211, m), 2,31 (211, t), 2.58 (211, t), 3,59 (311, 5), 

1J5-1.20 (31l, in), 7.25-7.34(211, ni), 7.71 (2-1, 6), 902-S.07 111 m), 10.76 (114, s), 

10,95 (IF!, 5); Ms vile MFr 399, 

Examples 484-497 

I The following examples were prepared by the general procedure of Example 483, using the 

20 appropriate amine RNFf2 and isothiocyanate R’-NCS. 
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Ex 

484 Lit. �’ F (311,4,3 .86 ç2B,7t.16-461  

sMTh’ 
TINMRo 

0 *c5 7.20 (IH, in), 7.26-7.28 (In  

in), 7,29-7.34 (IH, m), 7.3

m), 8.02-8.06 (1 H, m), 10  

(lB. S) 11.09 (I It  

485 tnt 

7.4 (ZN, m), 7.76-7.80 (2H  

.,, 

l.72N, 5), I.5 (9H, s), 1.93 491 

2I4, s), 2.18 (211, s), 3.6’ (311. I 
5), 7.16-7.19

 

(111, in), 7,25-

H" 7.38 (4H, m), 7,71-7.74 (2U, 

in), .02-8.07 (1Ff, m), 10.76 I 

F J ,5] .66 (JR. m), 1.74-1.89 425 486 tnt F-’-- 10.95  

(2Ff, in), 1,94-2.03 (11-1, in), 

I 2,07-2.11 (1H, rn), 2,23-2.33 

(lB 1), 3.01-3.14(211,111). 

3.63 (31, d), 7,14-7.19 (111, -. 

m), 7.25-7.34 (311,,n), 7.71 

( (2H, d), 8.02-8,07 (IF, rn) 

0,75 (IN, 5), 10,95 (.11!, s) 

F 3.89 (39, 5), 7.17-1,20 (1Ff, 433 

N in), 7.26-7.35 (2H, in), 7.79 

481 L1EPJ (2Ff, d), 7.84-7,86 (211, ca), 

7.96 (21-i, d), 8.05 (3115 

10.80 (114, 4.11.19(111,5) 



El 

Y-3 
WO 2006/064189 PCT/oIuoo5/o047w.,1/( 

-240-   

I 488461 F 1,21 (3H t), 3.75 (2H> S) 4.11 
(234, q), 7.18(14. s), 7.25-7.33 

(3H, m), 7,41 1111, d), 7.58 

(24, 7.68 d), 7.93 s), (2H, (211, 

1). SOS (III, s), 10.85 (111, s), 

11.20 (111, a) 

489 -F 0.82-1.30 (in, 6H),134-I.85 459 

(m, 12H), 2.14-2.23 (m, 214), 

3.53 Is, 3, 3.93 Is, 11)4.38 

(s. 111), 7.11-7.18 (ma, If!) 

7,23-7.34 (m, 211), 8,03 (t, 14), 

I 8.72 (d, 114), 8,96 (d, III) 

490  Tat 8-8 457 - 

491 hit 89 ;495 

-

0 

492 Jut 901.19 (t, 314), 1,22-2,44 (In, 914), 
2.97-3,17 111) 4-06 

471 

(in, (q, 

2Ff), 7.20-7.27 (m, 20), 7.32-

7.39 (in, IFI), 7.45-755 (m, 

114), 7.66-7.76 (in, 311), 11.02 

(s, IN), Il02(s, IN) 



71 
WO 20061064 199 PCT/0J3200e/004116 

LJ -241. 

WW 
I. tY (t, 3H), 1.22-244 (m, 911), 471 

2.97-9.l7thi, U-I), 4.06(q, 

214), 7.20-7.27 (m, 21-I), 7.32-

7.39 (in, In), 7.45-7,55 (in, 

IH), 7.66-7,76 (in, 311), 11.02 

4494L"t 11.02  

494 Lit. J04 (211, O 3.46 (211, q). 3.84 433 

(311  s), 4,14 (2H, 
, 

7.06-7,08 

(Al,’ m), 7,36 
(.!R, I), 7,47-7.54 

(1H, in), 7.68-7,73 (I H, in), 

7.92-7.96 (211, in), 9.26 (IfS, t), 

II / 0 :1121 (111, s) 

495 tnt 1.97-2.04 (2H, in), 3.44 (2H, 433 

q), 3.84 (311, s), 4.09 (2H, J, 

721-7.24(111, rn) 7,31-7.34 y5 (111, in) 7.44 (111, s), 7,42-

-_o 

I 
7.49(211, m), 7.33-7.56 (t1, 

in), 7.65-7,70 (Ili, In), 9,23 

r

(111 t), 11,18(1h,$) 
____ 
496 I P 2.19-2.27 (In, in), 2,34-2,41 429 

C1X (111, rn) 2.54-2,60(211, In), 

tut.5 

2 
3,13-3,22 (IfS, in). 3.42 (11-1, 

In), 3.59 (1.5H, s), 3.67 (1.5H, 

s), 7,22-7.32 (211, rn) 7,36 

/0 (IH. d), 7,48 (W, d), 7.67-7.75 

(3H, in), 10,98 (tE, 5), 1,23 



265 
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-242- 

PCT/002005/004fl6 t 
(2H, m), 2,1 8-2,24 (Th, m), 

2.56 (IlL an), 2,63 (111, d), 

2.72(10, d), 2,90-3.16(10, 

m), 4,03-4.07(20, m), 7.17 

(214, O,35 (III, d), 7.45-7.52 

(1 H m), 7.64-7,73 (31-I, in), 

10,95 (lB. 5), 11.2z (Ill, 5) 

zAnilifle prepared according lo S. Pharm. Sea, 1974, 63(8), 1333 

3AniIine prepared according to J. Combinatorial Chem -, 2003, 5(3), 205 
5 4Ainine prepared according to Felv. Chirn, Acta, 19S3, 66(2), 489 

� 
5Aniline prepared according to German Patent application US 2626287 (1916) 

Example 498: 4- { 4-U IS- [(2 -Flu oi’oph vnyl)rnnln ol -j,4-Qx ad j azol-2-

I carbo ny flamip ol ph enyli I, titan the avid 

Methyl 4-{4-f( { 5-[(2-fluoroplienyl)arnino]-I ,3,4-oxadiazol-2-

yl)carbonyl)amino]phenyl}butanoate (Example 483) 1174 mg, 0.44mrnol) was stirred in 

’fliP MeOli (8 niL of a 1:1 mixture) andNaOIi (25 mL of 2M aqueous solution) was 

addod. The rni,cture was stin’ed for 8,5 It then acidified (2M 11CD, allowed to stand 

15 overnight, then concentrated in vacuo. The precipitate was filtered and washed with water 

and then Bt20 to give the title compound (94 mg, 56%) as a solid; to NMR 61.77-1.84 

(21{, m), 2.22 (Za t), 2.59 (21I, t), 7.14-7,21(30, in), 7.25-7,34 (21-I, in), 7.70-7.72(20, 

m), 8,02-8,07 (Iii, in), 10.74 (11-1, s), 10,94 (1 H, s), 11,98 (1 H, 5); MS rnle Mt 335. 

a 
20 Examples 499-514 

The following examples were prepared by the general procedure of Example 498, using the 

appropriate ester as stai-ting material (SM). 
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MON 

We 

MR 

499 I I I 1.70(214, 3), 1M3 (I4, ), 191 
48 5 

 11, s), 7

 

, 2

 

0 (2

 

113),2

 

.1711(2

 ,1

 

6I_I-17),

 (IHin)7267,

 

, .-.38(411, n), 

7.71,-7.74(211. m), 8.02-8.06H

 

H 
(1H, m), 10.74 (III, 3), 10.94

  

� 

(III, s), 120(111,3) 

500 Ex   1511, q 
486 I 285-3.II (2, in), 3.59-3.64 

I (II, n), 7.14-7.22(14,

 

I7.25-7.34 (411, m), 7.70 (2(2H,d),
 

 
8,04 (li-I, 1), 10.74 (I FT, s), 

10.94 (lB 3), 12,02 (111, 3)

 

I 501 Ex 7,J7-7.21 (III, m), 7.26-7.35 
- ,, 

(211, rn), 7,77-7.83 (411, In), 

7.95(2H, d), 8.01-8,06 (3M, - 

in), 10,78 (1H, 3), 11.16(111,3) 

nt-- - - 3 ,9-’3.O3 (fl! sh ’I.’ ,0 

/ .,, (IF, fl), 7,26-7.36 (411, in), 

7.627.64 (211, m), 7.67-770 

(2.11, rn) 7.90-7.92(211, m), 

N 8,03-8.08(111, rn), l0,79 (IF, 
MO 

5), 11.13 (III, 3), ’2,32 (111, 3) 

0 I 
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77Ffl5(2fts),
 7.18 (lH,t),L24-

?
7 35 H, m), 7,41 (III, 7,56 

(2H, U), 7,68 (2H, d), 7,92 (211, 

d), 8,07(1#,t), I0.84(lB,5), 

I 11.18 (1K, s), 12.38 (1H, s) 

Um, 4, 1.32-l.47 (m, 2H), 

1,48-1.63 (m, 3H), 1,65-1.86 

(m, 6H), 2.08 (t, 21-I), 151-2.55 

(m, IM), 3,60-3.74 (m, In), 

3.87-3.99 (in, 1K), 7, J 0-7,38 

(In, 111), 7,22-7.34 (rn, 24), 

7,99-8,06 (m, 111), 8,67-8,97 

(rn, [H), 10,68 (s. [Fl), 1068 

(s, Il-I) 

3.19 (7H, na), 3,49-3.50(2K, 

m), 4.95 (IH, m), 7.22 (IH, d), 

7,32 (211, In), 7,42-7,45 (21-1, 

In), 7,79-7,84 (11-!, In) 

95 I 2,57 (3M, m). 3.24 (11-I, rn) 

I 7.18 (211, U), 7.34-7.37 (1K, 

in), 7.48 (1w, d), 7,68-7,73 
HO 

(3H in), 10,96 (111. s). 11.23 

(IH, 5). 12,60(21-1,$) 



I.  

WO 2006I164Ia9 

.245-  

PCi1Gkzffa5/oo7261 

I 1.71-2,05 (in, 4H), 2.14-2.21 

507 iTf [d MeOR) 1.41-1.62 (In, 41-I), 439 

I (m 111), 2.42-2,54 (m, 1 H), 

7 346 (s, IH), 3.57 (s, DI), 697-

I 7.28 (m, 611), 7.92-8.02 (m, 

211) 
- HO 

’508 MeO) 0.87-1.91 (rn SH), 457 
. N 

491 2,13 (d, IH), 2,24-2.32 (m, 

0.5H), 2.38 (d, IH), 2.45-2.54 

(m, III), 2.67-2.78 (m, 0.5ff), 

7.09-7.24 (In, 4H), 7.48-7.62 
HO
  

509 ExI 81.24-1.43 (211, m), I 56 192 443 

2.17 (0.514 m), 2.30-2.33 (211, 

492 (211, m), 1.98-2.06 (2K m), 

nj, 

HOP 
3.14(1 H lu) 7.23-7.26(211, 

m), 7.35-7.37(111, m), 7.46- 

7.52 (111, m), 7.6-773 (314, 

rn), 10.97 IIH, s). 11.24 (1141 

s), 11.98(111, s) 

1.24-! .43 (21-1. In). 1,561.82 443 510 

(211,

 

in), 198-2.06 (2H, in), 

2.17(0.511, m), 2.30-2.35(211, 

in), 2,44-2.45 (0.511, In), 3.03-

3.14 (IF. ), 7,23-7.26(211, 

in), 7.35-7.37 (IF, in). 7,46-

7.52 (IF, in), 7.68-7.73 (311, 

m), 10.97 (111, s), 11.24 (111. 

s), 11.98 (IH. s) 
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511 Ex) 1.99-2.05 -3.46 

4197.42-7.4-7.71(1I,

 

(211, m)7t), .00-7.0349 

in)  Ill), 

m), 7.87-7.9! (2W, in), 

9i6(lH, 9, 11.15 OH, 5) 

512 .. 1.98-2.04 (2H, In),Hj, 
4.09 2H, t), 7.17-7,20 R, , (I 

� 7.47  

OH m), 7.65-7.70 (lET, in), 9.6 

513 Re H’ lfl(iH,m), 2.30-218 415 

496 (III, In), 2.53-2.58 (2H, m), 

3.03-3.09 (Il, In), 3.39-3.44 

(0.5F1, In), 3.62(0.511, in), 

T22-7.37 (3h, m), 745-7.52 

HO (IN, iii), 7.67-7.75 (31-I, m), 

10.98 (l R, s), 12.00 (IFI, 5) 

Ex H 
PF

 

1.77-1.96 (2FI, m), 2,15-2,24 429 

497 (2W, m), 2.432.46 (0.511. in), 

2.54(0.5Mm), 2,3 (111, d, 

2.70-172 (II-!, d), 2,87-3,04 

OH (Ill, in), 7.17 (214, t), 7.35-7,37 

(111, in), 7.45-7.52 (114, in), 

7.68-173 (SW, m) 10.95 (III, 

5), 11.23 (1W, s), 1.1,96 (IR, s) 

20 equivalents of 2M NaOH was used 
210 equivalents of 2M NaOW was used 
PuritIed by preparative HPLC eluting with a gradient ofwater-MeCN containing formic 

acid modifier 
S 
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Example 51 5, 5- 4- US- 1(3,4-Dirlinro p henyll an’ inol -1.3 ,4-oxadiazo 1-2-

yllearhonyflaminol -plienyll pentanoic acid 

KO04 
A solution of (3- (4-R{ 54(3 ,4-difluorophenyl)aminn]-1 ,3 ,4-oxadiazol-2-

5 yl}carbonyoamino)phanyl)propyl)malouic acid (Example 506) (40 lug, 0.087 minol) in 

AcON (4 niL) was heated under reflux with stirring for 4 In. The reaction mixture was 

concentrated in va000 and the solid filtered and washed with waterthen Et,) to give the 

title compound (20 mg, 55%) as a solid; 111 NMR 3 1.50-1.60 (411, in), 224 (211, t), 2.55 

(211 t), 7,15-7.20 (211, m), 7.35-7.37 (lIt in), 7.48-152(111, m), 7.68-7.73 (31;, m). 10.97 

� 
10 (IFI, s); MS hue MW 417. 

Example 516: N-0-rt,wns_4_62-Amino_2-oxoethniyeIoliexvIh3henyl3-5-I(2 

fluorophenyl)-aminp]-1 ,3,4-oxadiazole-2-carboxarnide 

2 
15 Ethyl chloroformate (0.056 rut, 0,58 rnmol) was added dropwise to a stirred solution of 

(O-ans-4-(4-[( (5-1(2-fluorophcnyl)arnino)- 1,3 ,4-oxadiazol-2-yI) carbouyl)anunoj-

phenyl}cyclohexyl)acctic mid (Example 118) (170 mg, 0.39 mmol) and N-methyl 

morpholine (0,064 ’uL, 0,58 mrnol) in DCM (5 rnL) at 0°C. The mixture was stirred for 40 

minutqs then ammonia (2 rnL of   7M solution in &teOH) was added and shoring was 

0 20 continued for 16  whilst warming to ambient temperature. Volatile material was removed 

by evaporation and the residue was tfiturated with water and washed with 10% ammonium 

hydroxide solution (10 ,uL) followed by ether (10 mL) and dried under reduced pressure to 

give the title compound (121 nig, 71%) is a solid; 111 NMR 30.98-1,15 (m, 211), 1.33-1.50 

(m, 214), 1.63-1.85 (in, 51-1), 1.95 (d, 211), 2.37-2.44 (in, Il-I), 6,7$ (s, 11-I), 7.10-7.35 (m, 

25 51-1). 7.66 (d, 214). 8,03 (t, lii), 10,78 (s, 111), 10.99 (, Il-I); MS rn/c MH 438. 
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Example 517: N- (4- 
r 

tjans-4-(Cv an. methylicy do hIl p heyflr5-(jZ 

fluoroplienyl)ainhtIol _1,3,4oxadjazole-2_carboxaInitk 

G�  \/ ro-9 

Trifluoroacetic anflydride 0.042 niL, 0.05 mmoi) was added to a stirred solution ofN-{4-

[frans-4-(2-amino.2-oxoethyl)cyclohexyl]phenyl} 5-((2-fluoroplienyi)amino)- 1,3,4-

oxadiazole-2.carboxamide (Example 516) (20 mg, 0.05 moral) and pyridiric (90 uL, 0.11 

mine[) in OeM (2 ml). After 15 minutes 0CM (10 miL) was added and the reaction 

mixture was washed sequentially with IM 110 (5 niL), water (10 mL) and 10% 

ammoniuni hydroxide solution (5 um-) that dried and concentrated under reduced pressure 

S 10 to give the title compound (18mg, 95%) as a solid; itI NMR 6 1.13-1,30 (Iii. 311), 140-

1,54 (In, 211), 1,60-1.75 (m, Ill), 1.76-1.92 (m, SH), 2,40-2,50 (m, Ill), 7,10-7,19 (m, 111), 

7.20-7.35 (in, 4Ff). 7.68 (d, 21-1), 8.03 (t, Ill), 10.75 (5, Il-f), 10.93 (5, 11-1); MS nit MI? 

420. 

15 Example 518: 5-g2-Fluoropheayl)aminol-N-14-(propylsulfonyl)pkeayll-I.3,4-

oxadiazole-2-carboxamicld

 It

 

Following the general procedure ofExarnple 105 but using 2-hydrazino-2-oxo-N-[4-

0 propylsuIfonyl)plieny1]ncetarnide (Intermediate 97) as standing material In place ofmrthyl 

20 r(rans-4_(4-{fhydrazino(oxo)acctyflarnilio}phenyocyclohexyflacetate and using 2-

fluorophenylisothicoyanate in place of2-isothiooyanatopyridine the title compound was 

obtained as a solid; ’El NMR 30.90 (t, 311), 1,46-1.62 (m, 2H), 3.18-3.27 (m, 21-I), 7,12-

7.20 (In, 11, 7,22-7.35 (ni, 2H), 7.87 (d, 211), 7,99-8,10 (in, 3Ff), 10,90 (5, 111), 11.50 (s. 

Iii); MS ni/e MH 405. 

25 
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(JV. 

Zjpk 519-

The following examples wrc prepared by the seminal procedme of Example 127 using 

Intermediate 21 and the appropdate commercially available aniline as starting 
nwteæalsis

 

Example 

} 

Name ’fl 11 NMI( 

ave 

MW 
519 (m, 211), 

acetylplperazirr-t- 3.11-3.19 (m, 211), 3.54-3,63 (m, 

y)p],enyflamino)oarbonyI) 4111, 3.93 (s, 311), 6,97 (d. lii), 7.64- 

f.3,4-oudiazo-2- 7.S (rn SL), 8.03 (ci, 21]), 0.90 (s 

yflamino)biphen,l-4- 111), 11.20 s, 1Ff) 

�_carb xyate 

520 [4-(4-acetypiperszht- - 2,08 (, 3K). 3.01-3.20 (In, 41-1), 475 

yI)p1tenyll-5-[(4-ch1oro-2- 3.53-3.62 (m, 4Ff), 6.97 (d, 2K), 

fluoro-5- 7.39 (d, lI-I), ’165 (d, 21,1), 7.4 (ci, 

ttydzaxyphenyl)amtho 
)H), 10.35 (, .11-I), 10.80 (s, IHI), 

1,3,4-oxadiazola-2- 10,94 (5, III) 

carboxamide
 

521 Ethyl (5-{ç5-(4-(4- 1.22 (1, 3H), 2.09 (s,311), 3.04-3.19 561 

acetylpiperazin-1- (In, 4H) 3.533.53 (m, 4K), 4.20 (q, 

yl)phenyl]amino}carbonyl)- 211), 4.92 (5, 2Ff), 6,97 (4, 21-1), 736 

I

 
1,3,4-oxadazol-2- (ci, 111), 7.65 (U, 2K), 7.85 (4, 11-1), 

y1jamino}-2-oMoro-4- 10.83 (5, 11-1), 11.00 (a, 111) 

[ciiorophenoxy)acetae  
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522 7 is, 314), 3,04 3,20 (ra, 411), 5?41 

acØtylpiperazin- I- 3.53-3.64 (III, 4110, 3.94 (s, 311). 6.97 

yI)ç2enyflanunocarbonyi)- (d, 2H), 7.43 (d, 11), 7.54 (t, 114), 

3,4-oxadiazol-2- 7.67 (d, 311), 7.81 (d, 211), 7.96-8.00 

yljatnino}biphenyl-4- (m, IFi), 8.09 (d, 211), 10.89 (s, lii), 

caroxy late  11.16s,_IR) 

Example 523: 3’-fl54![444-Aoefrbipora-1 _yJ)yhey!Bjno}crj)onI-13,4-

xad ia.ol-2 -yjhrnia 0) bifl ccvi -4-ca rboxy I k acid 

* 
S Following the procedure of Example 357 but using methyl 3’-flS-({[4-(-acetylpiperazin-

I -yl)plienyl]amino) carbenyl)-1 ,3,4-oxadiazol-2-yJ] amino) biphenyl-4-earboxylatc as 

starting material in p’ace ofmethyl (lrans-4-{4-[({5-1(4_ethylphenyDamiao)-1,3,4-

oxadiaol-2-yl}carbonyaminophcnyl} cyclohexyl)acetate the titk compoul)d was 

obtained as a soid; H NMR3 2.09 (C, 311), 3.01-3.20 (a?, 4Z1), 3.52-3.67 (w, 413), 6.98 (d, 

0 2H), 7.41 (d, 114), 7.53 1, 114), 7.61-7,71 Cm, 3Ff), 7.78 (d, 211), 8.00 (s, 114), 8,07(6,211), 

10.87 is, III), 11.18 (s, IF!), 13.37 (5, III), MS rn/a MU4 527. 

xem We 524: 2414-1(151(2-fl ueroob e vJ1ani oi - ’.3.4- ox ii iazol-2-

11 carb onvlamin ol phenyll su lfnvI1 -2 -mthvin rep mo ic acid 

HOro<R 

15 Following the genera3 procedure described in Example 357 except using ethyl 2-((4-(({5-

((2-fluorophenyl)arnino]-1 ,3,4-oadiazol-2-yl}carbonyl)amino]phenyI) sulfrniyl)-2-

methylpropanoate (Intermediate 98) as the ester starting material the title compound was 

obtained as a solid; ’H NMR S ISO (5, 611), 7.12-720 (In, III), 7.23-7.36 (in, 2K), 7.�79 (6, 

21f), 7.98-8.12 (m, 311), 50.90 (s, lET), 11.56 (5, (H); MS rn/c MR4 449. 
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xamp le 525: (sri, ns-4- 4- 
as- (3-Methv lisoxa,o I-S -vu amino 1-1,3 A-or" diazo 1-1 

vljcarhollyt)arniuol i,heavfleycIohxyi1acetic acid 

H

 
He OV1Cull 

Sodium hydride (50 mg of a 60% dispersion in riiiiieral oil, 1.25 mmol) was added to a 

stirred solution of 5.ino3-rnethy1isoxazole in Mr. After 5 minutes di-2-pyridyl 

thionocarbonate (290 mg. 1.25 nirnol) was added, Stirring was continued for a harder 10 

minutes then methyl [trans-4-(4- { [hydrazino(oxo)acetyl]amino )phenyfleyclo-

hexyljacetate (intermediate 43) (33 mg, 1.00 mmcl) was added Thflowad by TiME (5 mL). 

The mixture heated to 85°C for 15 minutes then MAC (240 mg. 1-25 minok) was added. 

10 After a further I h at S5°C volatile material was removed by evaporation and the residue 

was redissolved in MeOI’i (5 mL), THP (2.5 rnL) add NaOl’i (3 rnL of a 2M aqueous 

solution) and stirred for lóh. The reaction mixture wee concentrated under reduced 

pressure then redissolved in water (10 mT.) and acidified with HG! (2M aqueous solution) 

to cc p’I 5. The metalling precipitate was centrifuged. ’washed with water, dried under 

IS reduced pressure and triturated with ether to give the title compound (83 nmg, 20%) as a 

solid; ’11 NMR S 1.02- t ,20  (in, 211), 1,36- 1 .54  (in, 21-I), 1.65-1.88 (in, 511), 2.13 (d, 211), 

2,24 (s, 311), 2.39-2,48 He, 111), & 10 (s, IN), 7.24 (d, 211), 7,69 (d. 211), 11.00 (s, 18), 

- 12.1! (a, 111); MS mn!eMH 426. 

Examples 526-539 

20 The following examples were prepared by the general procadure of Example 525 using the 

appropriate commercially available in place. ofS-gmino-3-

methy!isoxa’zo!e. 
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/ - 

thiadiazol-2-ylamino)-1,3,4- 211), 1.65-1.91 (UI, 514). 2.13 (d. 

oxadiazci-2- 211), 2.38-2.48 (m, 111), 7.20 (d> 

ylicarbonyl}amino)pheayflcyc 211), 7,68 @, 211), 8.90 (5, Iii), 

lohexyi}acetic acid 10,86 (5, 111) 

diinothylpyridin-4-yI)arnliiioj- 21i), 1.67-1,89 (m, SW, 2.14 (d, 

,3,4-oxa0Mzo-2- 211), 2.22 is, 31-1), 2,41-2.48 (m, 

yi)carbcny1)arnthc)pheaylcy 4H), 7.21 (d, 211), 7.70 (d, 2H), 

clohexyflacetic acid 7.95-8.06 (In, 211) 

ci imethy ip yrazin-2 -y l)ainiiiol - 

I ,3,4-cxadiazcI-2-

y} carbonyl)ainino]phenyl}cy 

clohexyl)acetic acid 

214), 1.63-1.88 (n, 511), 2,36-

2,47 (in, 7F1), 7,20 (d, 21-I), 7.66 

(d, 211), 8.91 (s, 11-1), 10.94 is, 

111) 

methylpyrazin-2-yI)aninol- I 211), 1.64-1.89 (m, 511), 2,07 

1,3,4-oxadiazol-2- I 2.18 (rn, 2W, 138-2,47 (ra, 111J, 

yl}carbonyamino1phenyl)ey 2,38 (s, 311), 6,67 (4, 111) 6.98 

cIohcxyacetic acid (d, 111), 7.20 (d, 211), 7.65 (d, 

2Ff) 

lromopyrazin-2-yl)aIn 1cm] - 

I,3,4-oxadiazol-2-

yl } c arbonyt)amino]pheny }cy 

cicbexyi)acetic acid 

21-I), 1.63-1,90 (In, 5F1), 2,14 (ci, 

211), 238-2.48 (m. IN). 722 (d. 

211), 7,68 (d, 211)8.48 (s, 111), 

8.91 (5, lU) 10,85 (sIB) 

MW 
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531?93 - I.U (in, 214 1.30-i 46 453  

gzothoxypyrinidin-5- J (in, 211). I .55-1.l (in, 511), 2.00-

yL)arnina]-1,3,4-cxadiazol-2- 2.11 (in, 2ffl, 232-2.4! (In, 111), 

532 (Pons-4-(4-j(j5-[(5-enzyl- 7.57 (d, 21-1), 7.10-7.44 (iii, 711), 509 F 
I ,3,4-oxadiata-2-yQamiiio- 4.02 (, 21-1), 2,38-248 (m, Il), 

I ,3,4-oxadiaoI-2- 2.14 (d, 2Fi). 1.61-1.93 (m, SH), 

yI}carbonyflarninoip ben y!)ey ’1.34-1.54 (In, 211), 1102-1.21 (m, 

�

 

CIO hexyflacetic acid 2H) 

�iflans-4-[44({54(3 
_met

 hy1. 6,99-1.20( 211)  1.35-1.55 (jR 
�

 

1,2,4-1hiadiazol-5-yi)amino- 2k1), .63-1.92  

� l,3,4-oxadiazo)-2- 211), 2,35-2.47 (In, 411), 7,22 (d, 

yl}carhony!)arnino]pIenyI}cy F 2H), 7.67 (d, 211), 10.87  

clohexyl)acetic acid F  
534 (t;’ans-4-{4-[({5-[(3’-etliyl- 1.04-1.19 (rn 2H), 1.23 it, 311), 457 

I,2,4-thiadiazol-S-yl)aininoj- t.37-1,55 (In, 2H), I .65-1.94 (in, 

� l,3,4-c,xadazoI-2- 513), 2.15 (d, 213), 2.37-2.49 (nI 

F v])carbonyQamino]p!ienyl}cy 111)2,67 (q, 211), 7.2! (d, 211), 

� c!ohexyacetic acid+7.6)8  2W. 10,72 (S. !H) 

535 (o’ans-4-{4-[({5-L(2,4-20 (tn, 2111 1.36-1.53 (in, 45! 

bylpyrirnidin-5-65-1.89 (in, SF{), 2,14 (d, 

y!)aniimo]-I,3,4-oxadiavoh2- 211), 2.36-2.53 (rn, 711), 7,24 Cd, F 
}oathonyl)arninojpheny!)cy 21-1), 7,56-1,76 (In, 3W, 10,98 (5, 

c1o]ieyacetic acid IF!), 11,97 (s, 111) 

1LoI20(in  Ali, 
T3i1.5 

3 Cm, 439 

djincthyl-lH-pyrazo!-S- 211), 1,67-1.88 (m, 5F1). 2.09-

yflarninoj-1,3,4-oxadiazol-2- 2.17 (ru, SIi), 2.36-2.48 (m, 111), 

yl}carbonyainnoJphenyI}ey 3.6 (s, 31-!), 6.14 (a, IF!), 7,22 

J clohexyl)acetic acid (d, 21-1), 7.67 (d, 211)10,9! (s, 
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-254-

ftT1.2b (in, 211), 1.36-1.54 (m, 457 - 

za-2-)’i)aniinoJ- 

yJ
 211), 1.6-1.91 (n, 511). 2.154 

oxarnia1 fl,3,4. o-2- 211, 2.40-149 (in, 114). 7,25 (d, 

byl)nnno]phony}(

 

211), 1.69 (4, 214), 8.48 in, 111), 

cloliexyl)acetic acid 9.20 is, 114), 1 .05 (s, III), 11.86 

(, IH) 

538 I (rnins-4-{4-({3-[(3.5- 1.23-1,41 (m. 211), 1.56-1.75 (in, 451 

ciimethyJpyr4zin-2-yI)amino- 2fl) 1.85-2.10 (ci, 511), 2.34 (4, 
1’,  211), 2.56-2.74 (m, 711), 7.43 (4, 

,i}carbonyl)amino)phenyl}cy 214), ’1.87 (4, 211), 8.35 (5, lU) 

13exyl)acetic acid i 11.12 (5, lIft, 12.14 (s, 1:1) 

(rn, 211), 1.36-1.55 (rn 496 

(trifluorornethyl)-1 ,3-thiazol- 211), 1.66-1.93 (in, 5H), 2.14(4, 

2-yl]amino}-1,3,4-oxadiazol- 214), 2,38-2.49 (ii, III), 7.21 (d, 

214), 7,68 (4, 21’1), 7.89 Is, 111), 

yI)caxbonyl]asrnno}phenyl)cyc 1093 Is, IN), 11 .98 (5, 1K) 

lohexyijacelic acid 

ixam Die 540 Methyl (trans-4 - (4-It 15-I (3.4- Hilu orophpyDam.n_-1.3 .4-oxa d arol-2-

vijearbojivimnunol phenyll evelohexyllacetate 

5 Following the gcneral procedure of Example 457, except that 3,4-difluorophenyl-

isothiocyanate was used in place of3-lluoropbecylisorinocyaliate, the title compound was 

obtained in 90% yield as a solid; 14 NMR 51,04-1.2! (in, 2R), 1.37-1.54 (rn 211), 1.69-

1.87 (æ, 514), 2.25 (4. 2H), 2.38-2.48 (m, III), 3,61 (s, 311), 7.22 (d, 214), 7.31-7.41) (111, 

III), 7.48 (q, 11-), ’1.65-7.76 (in, 311), 10,96 is, III), 11.24 (s, 114); MS ni/e (M-M  469, 



S 

n 

WO 2006/064 89 PcflGg2oO/o4 726 

-255- 1! 

Examplcifljj4.riujs-jj4-_(5- (3,4 -D fluo ro pheivy L aminol34vad I azo 1-2 - 

yl}carboavflainioI pherrvlIcyclolterfl)acetic acid - 

Following the procedure of Example 46a except the starling material was methyl çtronr.4-

5 t4-1(l5 [(3 ,4-difluorophenyl)amiao-1 ,3,4-oxadiazol-2-yI}carbonyl)arnino]phcnyl} 

cyclohexyDacetate, the title compound was obtained iii 56% yield as a solid; I<MR 

.12 (q, 2B), 1.46 (cj, 2H), .65-1.75 (m, 110, .79 0, 4ll) 2. 5 (d, 211),2,37-2,49 (m, lu), 

7.23 (d,211),7,31-7 39 (rn 111),? 49 (q, IU), 7.70 (d, 211), 7.71-7.75 (rn, 11-i); MS rn/c 

MW 457, 

10 

xnzp1e 543-546 

The following Examples were prepared by the procedure of Exarnple 525 with 

intermediate 43 and the appropriate commercially available aniline RNI-h. 

Existatile }LPLC Retention MS jute 

Time (minutes) (I 
M111 

542Cl 

LCMS system) 

2.92 

HON

 

2.99 567 

ON 
CE 

2,78 483 

ON 



C 

WO 2006/0641 94 PC170 R200510047Th 

-256-256- 

4’2
 

J474 

CN -7 
546 2.92 506 

C  

_H _ _ ___ 
Examples 547-551 

The following Examples were prepared by the procedure of Example 357 starting with the 

appropriate esrer selected from Examples 542-546 to give the illustrated acid. 

I 
MII 

547 01 1.11-1.14 (2H, m), i,4iT48 (2H, in)�, 1.73-1.85 480 

(5K, m), 2.14-2.16(2K, In), 2.41-2.50 (IN, m). 
CN 

7.23 (211, d), 7.70 (311, d), 7.93 (IN, If, 7.99 

IN, d). 11.01 (111, s), 11.81 (IN, 5), 11,97 (IH, 

V 548 1.11-1.18 (2H, in), 1,42-1.51 (211  in), 1.73-1.85 514 

TCNJ (sf1, In), 2,15 (211, d), 2.41-2.50 (IN, m), 7,24 

CF3 (211, d), 7.70(2Nd), 8.01-8.04(111,111), 8.17-

8.20(211, m), 11,01 (IU, 5), 11.97 (211, 5) 

549H 1.08-1.18(211, m), 1.44-1.48 (2H, in), 1.73 471 

CN 
(514, rn) 2.14-2.16(211, m). 2.41-2.50 (1K, m), 

CN 7.24(211, d), 7,70 (2H, d), 8.00-8.03(111, rn) 

8.15-S.I72i-1,m), 11.03 (III, 5), 12.02 (Iii, 5) 



2&ci 
WO flkI$4419 rC’IfGIl2OO5/oO42i 

/ 

550 JI .11-1 IS (U-f, ra), 1.42-1.50 (21, m) 1.71-160 

GN 
I (SN, in), 2.15(21-1, d), 2.41-2.50  

I (28, d), 7,60-7.64 (211, m), 7.69 (2H, d), 7,80 

(M, d), 10.96 (.18 .$), 11 .47 (18, 5), 11.97 (111, 

1’0 -172H, m), .42-2H,m),T7flS5 492 

- I ) 2. 4-2. to (211, in), 2.4-2.50 (U4, ), 

b3M,
 5),7,73 (711,d), 7.48-7.50(UI, in), 

21-I,d), 7.74(1a,ci), 78 (UI, d), 10,97 

), 11.60 (lii. s),ll.97 (IF, 5) 

� Examples 552-569 

The firlbowing Examples were prepared in two steps: (i) oxacliazole ring synthesis by the 

procedure of Example 354 with Intermediate 43 and the appropriate commercially 

available aniline EF143 then (ii) ester hydrolysis by the procedure of Example 357 to give 

the ilhistrated acid. 

NH 
HO 

--
Example 14 HNMRS MS 

We 

M11 

$ 552 1.08-1.17 (2H, in), ’.39-1.53 (211, m), 1,74- 473 

I .85 (SN, in), 2.15(2N, d), 2.42-2.51 (11-1, 

in), 7,23 (211, d), 7.47 (IM, t, 7.52-7.56(111, 

n1) 7.69 (211, ci), 7,82-7.85(91, Pit, 10.94 

(IF, 5), 11,20 (111, 5), 11.96 (TM, 5) 



El 

0 

WO 2010(1064189 PCTIGB2005/(104716 

-253-

553 I .08-I .14 1211, in), 1.44-I AS (211, In), 1.74- 449 

1.82 (511, m), 2. IS (211, d), 2.28(611, 3), 2.41- I 

2.50(10, m), 6.71 (111, 5), 7.22-7.26(411, 

m), 7.68-7,70(211, rn) 10.77 (IF, s), 10.88 

(III, s), 11.97 (Iii, 5) 

554 I.08-1.14(211, m), 1.42-1.50 (2H, m), 1.72- 507 

1.85 (SLI, m), 2.15(211 U , d), 2,41-2.50 
( , 

CF in), 7.23 (211, d), 7.59 (IF!, t), 7.69 (2H, d), 

7,88-7.92 (Iii. m), 8.01-8.03 (IN, in), 10.94 

(111, s), 11.34 (111, s), 11.97(111,3) 

507 1,08-1,17 (21-I, m), 1.42-1,51 (2H, n), .71- 

1,85 (50, rn), 2.15(211, d), 2,41-2.50 (IN, 

CF3 in), 7.24 2EI, d), 7.35(111,47,70(21-1, d), 

7,76-7.79(211, in), 10,98(111 3), 11,62 NH, 

3), 11.97 (I1-1, s) 

556 1.08-1.17(20, in), 1.42-1.51 (21-I, m), 1.71- 492 

1.85 (514, in), 2.14-2.16(2Mm), 2.41-2.50 

(IN, m), 2,78 (311, 3), 7.23 (2H, d), 7.60-7,62 

(IN, in), 7.70 (2H, d), 7.92 (IN, d), 8.31 (111, 

d), 10.93 (IH, s), 11.19 (IF, 5), 11.97 (IN, s) 

557 1.11-1.18 (2H, m), 1.42-1.50(211, m), 1.71- 458 

1.85(511. m), 2.15 (22H, 4)2.41-2.50 (lIT, 

CN in), 2.46(311, s) 7.23 (211, d), 7.50 NH, d), 

7.69 (2H, d), 7,73-7.76 (IF, in), 7.96 (IN, d), 

10.95(111,1), 11.27(11-Is), 11.97(10, 

558 1,11-1,18(20, m), 1.42-1,50(211, in), 1.71- 464 

1.85 (511, in), 2,15 (2B, d), 2,41-2.50 (IB, 

CN in), 2.46(311,3), 7.23 (211, d), 7,50 (IN, d), 

17.69(20k 
d), 7.73-7.76 (IN, II), 796(111, d), 

’0,95(10, s), 11.27 (114, 5), 11.97 (IH,s 
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. 

19 

--nfl 
.08-I. 17 (2U, In), .48 (2iLT7I473 

1.85 (5W, .m), 2.15 (211 d).2.41-  

In), 118-7.24 (3H, In), 7.35-7.40(14, rn), 

(m, I), 11.07 (Iil,$), 11.97(111, 

10 

56( I 17 124, m), 1.42-150 (211, m), I 71- 519 

I 5(5fln),2 4-’ i6(211,n1X24I-15O I 

l(i1-T,m), 3.88(311,:). 7.23(24, d). 7.35 (111, 

Id), I0.90(IH,$),(14, s), 11.97 (Ills) 

J) 169(20, d), 7,824.84 (lJ-J, m), 7.90(10, 

85(50, rn) 2 IS (2ft 

4(UI,sj,

250(11-1,561
 T-.cCN hTfliJS(21Jm5T42ti5,in5,U73- 

478ni),

 723(2Nd), 170 (21t,78 (Iii, 

a),7.86-7,89 (III, In), 8.09(1  0.98 (IN,s). 11.55 (lH,$), 11,97 (Il5?2,

 in), 1.7!- 
485-150

 (IH,ct
 

ct 
in), 3.88 (311, 5), 120-7.24  In). 7,42-

7.44(211, in) 169 (211 4)1 (IH, 
s),11.11

 (lII, 
),11,97(111,51.11-1,17(24

 in), 1.42-1.4, in), 1.72- 19S63 

I.85(511, ni), 2J41.16(2), 2.41-2.5010
 (14, m), 3.86(211, 5), 6,95  5), 7.23 

(21-I,4)7,52
 (21I, 4), 7.69(211,0.94(14, 5), 

11133 (IH,$), 11,97114, s) 

7-1.I7 (211, m), ’.42-1.50 (211, in), 1.71- 473 S64 

Cl  
I1.85(5H, i), 2.14-2.16 (21-1, m), 2,42-2,48 

’TO, ), 7.23 (214, 4), 138-7,41 (14. In), - 

761 (IN t), 7,68-7,72 (3H, rn), 10.96 (M, 

(lii,) 
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260-60-

.18,i S2ftrn,L4lT5Y2ftT5,tJi464 

CN4

 

1.85(511, In), 2.13 (211, d), 2.42-2.53 

nu, 724(20, d), 7.67 (211, d), 7.19-7.81 (III, 

.92-7,95(111, m), 8.38 (131, t), 11.01 

k566 

(Iii, s), 11,97 (111, ) 

1.39(211, m), 1.63-1.72(211, m), 1.93- 469 

2,06 (511, in), 2.36(211, d), 2.41-2.50(111, 

In), 4.04(311 s) 7.43 (31’l, 1), 7,51-7,54 (Iii, 

m), 7.72’-7.76 (IF!, m), 7.90(20, d), 11,12-

11.15(21-k, m), 12.18(11-1. _c) 

561 1,11-1,18 (214, in), 1.42-1.5l (2P,in),1.72- 492 

.85 (51-1, m), 2.14-2.16(21-I, in), 2.41-2.50 

(Ill, m), 2.81 (3H, s), 7.23 (ZR, d), 7.53-7.56 

J (111, in), 7.71 (214, 4 8.01 (III, d, 831 (1H, 

d), 10.95 (Ili,), 11.17 (111, s), 11,97 (111, s) 

5 III 118(211, in), 1.42-1.50 (2H, in), 1.72- 477 68 

12ft in), 2.41-2.50 

H I (111m), 6.92 (IB, d), 7.08-7.11 (III, rn), 

7.22 (2H, d), 7,37 (111, d), 7.69 (211, d), 10.49 

(Ill, s), 10.58 (lii, 3), 10,73 1101, 1), 10.87 

1.97(1H,$) 

569 1.13 (211, d). 1.44-1,48(211, n), 1.32 (511, 475 

. rn),2.14-2.16 (211, m),2.41-2.50 (hum) 
H 2.53 (311, 3), 7.24(211, d), 7.50-7.53 (Il-I, rn) 

7.69-7.75(311, m), 8.24(111, d), 0.94(111, L_Ls), 11.26 (111, 3), 11,97 (11-I, O 
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Example 570: Ura,n-4-14-t IS-bum Sin_3-yamino)-1, 49adia oi-1-

ycarboayl1amho-ybooy1}cr’do1Iexyi)acetic acid 

are 

Thiocarbonvi diimidazofc (178 mg, 100 mrriofl was added in one portion to A solution of 

S 3-aminoquinoline ((44 mg 1.00 mmcl) in DMA (5 mL) and the solution was stirred at 

room temperature for 40 Ii. Methyl (Erws_4-ft{Ll:ydrazino(oxo)acetyl] amitio)plieuyl) 

cyck,lrexyljacctate (Intermediate 43, 333 mg IOU mrmiofl was added in one portion and the 

reaction mixture was stirred at room temperature for 20 It and then heated at 80Cior 15 

nortanstrainsivrousive. The solution was cooled to room temperature and FOCI (192 mg, 

Ia 2.00 mine)) was added in one portion and the reaction mixture was heathd to 90CC for 20 

* mine in the microwave. The reaction mixture was concentrated in vacuo to give a guru, 

which was ,-eerystallised (CHCN) to give the crude uxadiazole methyl ester intermediate 

as a gummy solid that was used with no further purification. 

Lithium hydroxide (420 tug, 10,0 nimol) was added in one portion to a solution of the 

15 crude oxadiazole methyl ester intermediate in a mixture of TI!? (4 niL), MeOFI (8 mL) and 

1T20 (4 niL) and the reaction mixture was stirred at 35C for 3 Jr Citric acid (30 rid) was 

added and the mixture was filtered to leave a solid that was triturated (MoOR). The 

resulting solid was recrystallised using DMSO:U20:C1-IaCN (’i:1:2) to give the title 

compound (216 can, 465o) as a solid; ’II NMR 8108,1 18 (2H, m), 1.42-1.52 (214, m), 

20 13 I-Ig 5  (614, in), 2,15 (214, d), 7,24(211, d), 7.59-7,68(214, m), 710-7.73 (211, m), 7.99 

(214, t), 8.62 (IU, d), 8.99 (114, d), 10.96 (111, 5); MS nile (M-U)- 47(. 

S 
Examples 571-581 

The following examples were prepared by the general procedure ofxwnp)e 570 using the 

25 appropriate commercially available umina-hctcrocyole as starting material except where 

stated otherwise. 

H01 
Fl NN 
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- 262 

- PC 11G1120051004726  

1xarnp)e It - LBNMRo MS MN 

(2H, in), 547 

1.69-1.84 
(6H, rn) 2,14-2. 6(211, cO 

7.14-1.18(314, in),722 (2H, d), 7.44-
=io

 

572 -I-- 1071 .17 (2H, rn), 1.41-1.50 (2H 451 

- I 
1.70-1-75(114, in), l.78-I.S5 (SUm), 

N 2.13 (2H, d), 3.61 (21-I, 9), 3.84 (31-1, c) 

6.88 (II-!, d), 722 (21-I. 47.69(214,4 

I 7,92-7.95(114, m), 8.39 (lii d), 10,85 

(III, S) 

573 - 1.07-LI S (211, 321),: .42-1.50(214, in), 435 

N 
I .71-1.85 (714, in), 2.15(211, d), 237 

- (Mi, 3), 6.89 (IH dy 7.21-724 (211, m), 

7,65-7.73(311, ni), 3,14 (lU d), 10.87 

(114, ), 11.84 (2F, s) 

574,

 

I .08-1.18(214, m), 1.41-I .S0(28, rn) t435 

[N 1.71-1,85 (61-1, in), 2.14-2.16(214, d), 

H 
2.27(311. s), 7.21-7,24(214, m), 7.68-7.72 

(31-I, m), 7.82 (III, d), 8.15(1 I-I, s) 

575 - 1,07-1.17(214, m1.41-1.50 (211, m), 451 
- 1.71-I .84 (614, ii), 2.14-2.16 (211, d), 

N 3.96(3H3), 7i16-7.09 (111, rn) 7.23 (214, 

4), 7.67-7,70 (214, d), 790-7.9! (IH, in), 

&.30-8.33 (IH. m), 10,40(114, &), 20.91 

(114,$), lI.97(111,$) 
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{T-l7i7(2H,m),1.4l-I.5I(2H,rn), 439 

N 169-1.84 (614, m), 2.15 (NI, d), 2.45-

2.48 (14, in), 7.23 (211, d), 7.69 (2K, d), 

F 7.82-7.90(10, m) 7.96-8.00 (IH, m), 

8.36 (I1, d), 10.95 (1B, s) 

577 1 IA 1-1,11
  

li L7!- .84 (6Ff, m), 2.15 (213, ci), 3.fl 

(214. m�), 1Al-ff,m), 543 

(311, s), 6.94-6,9 (28, m), 7,04-7.08 (311, 

rn), 7.22 (211, ci), 7.68-7.70 (211, rn), 8.04- I 
8.07 (1ff, in), .36 (I H, d), 10 91 (LT, &) 

H: 
.06T17c21mi41-1 .51(211, m), 

_I 
561 

1.691.84(50, ni), 2,1112H, d) 5.36 

(211, 46.99-7.01 (114, in), 7.22 (2H, cN, I 
0 7.37-7,44(411, in), 7.51 (111 s), 7.68-7.70 

(211, d), 7,96-7,99 
(HGI

 

, III), t40-8.41 

(III, in), 10,90 (10, 5) 

579 - -. 1.08-) .17 (213, m), 1.42-1 .50  (211, rn), 46 

1.72-1.85(60, In), 2,14-2.16 211, ci), 

6.48 (111, d), 7,13 (214, d), 7,49(111, ci), 

EH N 

10.84 (1Ff) s), 10.S9 (10,5), 11.61 (IH, s) 

- -. 1.14(28, m), t.46 (214, In), 1,82 (SM, in), 447 

2,14-2.16 (2t-I, d),7,24 (2H, ci), 7.69-7.72 

(211, 
ci), 

8,08 (Ili, ci), 8.26-8.29(111, m), 

8,84 (lI-I. 4 11.97 (Ili, 5) H _ _ 
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LLfL– ill 
The ainino-heterocyck was synthesisod as described as in W02001021597 
Purified by reverse phase preparative LPLC, doting with a gradient of CIIjC.N and ItO 

containing 0.2% TEA 

5 1xamp1e 582: rae- ns-EthyI5-W2,45-trifluoroDhenyllpminol-L3A-

oxacliwzol-2-vucarbonyfl-aminol 

ait
 

2,4,5-Trifluorophenyl isothiocyarrntc (252 mg, 1.33 inmol) was added in one portion to a 

suspension of oons-ethyl 2-t4-(4- { [hydrazino(oxo)acetyflamino) pheriycyclo- - 

10 hexyl]propanoate (Intermediate 99, 400 mg 1.11 mrnot) in DMA (6 niL) and the reaction 

mixture was stined at mom temperature for   h. EDO (319 me, 166 mmol) was added in 

one portion and the reaction mixture was heated to 90°C for 10 Was in the microwave. 

The mixture was than cooled to room temperature and ItO (20 rnL) was added. The 

mixture was filtered to leave a solid, which was washed with 1-I20 (10 mL) to give the title 

IS compound (550 mg, 95%) as a solid; 1.1 NMR 61.1(311, d), 1.12-1.28 (211, m), 1.2 (311, 

t, 1.35-1.51 (211, in), 1.52-1.64(18, in), 1.5-1.75 (li-I m), 1,77-A.9 (314, ii), 2.22-2.32 

a (IB, m), 2.38-2.51 (111, ro), 4.01-4.16(28, in), 7.2 (211, d), 7,65-7,78 (I H, rn) 7.69 (2H, 

d), 8.1-8.25(111, rn) 10.95 (DL, 4 I LOS (IH, C); MS rn/c MLC5 7. 

20 Exanies 583-584 

The following examples were prepared by the general procedure of Example 582 using the 

appropriate commercially available isothiocyanate as starting material. 
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I [Th MS rn/c 

I 
Example 

(M-R)  

I 583
 

108(31-1,d),1J-I.28 (21{, m), 1.2 (3H, t), 488 

1.35-1.5 (2N, In). 1.51-1.64 (III, m), 1.65-1,74 

(IE, in), .75-1.9 (3H, tn), 2.22-2.34  
I 

2.39-2.5 (IM. m’), 4,0-4,16 1211 in), 7.21 (214, 
I N 

di 7.7 (211, d). 7.78 (211 d), 7.89 (211, d). 11.0 

(ILl, 6), 11.55 (ilL 5) 

584 - - -- 1.1 çM{, 4 . 12-1.28(2R m), ,2 
(3H,Q,
 499 

1.37-1.51 (211, in). 152-1.64  

I F 1.75 (11-1. m), 137-1.9  

a 

nfl, 2.39-2.3 (11-I, in), 4,03-4,17 (211, nfl, 7.22 
W I 

7ff, d), 7.32-7.4 (I H, In), 7.44-7.55 (I f, 
no, 

7,6-715 (IH, in), 7,7 (211, d), 10.95  

I 11.25  

Example SSS: i’ac- 2-(tians-4-(4-jtlS-t 2,45-trifluorophenyI)amino-1,3,4-oxadiaLol-2. 

yi}eaibrntyamiaopltenyflcveuhexi’flp,’oyauok acid 

5 A solution of lithium hydroxide (17 rag, 0.39 mmol) in HzO (1.0 luL) Was added in ote 

� portion to a solution oftrcrns-ethyl 2-(4-{4[((5-c2.4,5-trffluorophenyOanünoJ-1,3,4-

I uxadzoi-2-yIcarbonyJ)-smi,ao)pheoy])cyclohexyI)propanoate (Example 582,25 mg, 

0.05 rnniol) lila mi,tme ofThE (1.5 mL) and MeOI-1 (1.5 niL) and the i-eacion mixture 

I was stirred at room temperature for 24 It A IM aqueous solution of Quite acid (10 mL) 

10 was added and the mixture was filtered to leave a solid. The solid was washed with Hit) 

(2 mL) widlimilied by reverephasa preparative FIPLC, eluting with a gradient ofCHiCN 

and HD containing 0.2%1 FA  to give the title compound (10 mg 42%) as a solid. The 

individual isomers may be separated by chiral chromatography under standard conditions 

and purified by reorystatiisatiotifrom EtOR to give: 
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U- opo4caoi 

LH Nv1R 6 (511, pi), 1.1-1 .28 (211, in), 1.37-1.5 (211, tit), 1.51-I .63 (III, In), 1.11-

1.9 (41I, m),114-222 (I H, in), 2,4-2,5 (IH, in), 3.45 (21-4, dq), 4.32 (III, t), 7,21 (211, d), 

5 ’1,62-7.75 (cc, IH), 7.7 (244, it), 8.1-8,22 (m, 111), 10.95 (111,$), 11.03 (IU, 5), 12.0 (111,S); 

MS nile MI-if 489. 

I2S-2 -Ommj- 4- gi2 5-Tr’IIMQrO henlaminol -13 ,4-o!tol-2- 

cx Icc a oio a Id 

F{NMR6 1.01-1.1 (5F1, In), 1.1-1,28 (21-1, m), 1.37-1.5 (21-1,rn), 1.51-1.63 (111, in), 1.71-

0 4.9 (411, In), 2.14-2.22 (1H, cc), 2,4-2,5(1 H, tit), 3.45 (2fl, did), 4,32 (IH, 0,7.21(211,4 

7,62-7.75 (m, III). 7.7 (21-1, d), 8.1-8.22 (m, III), 10.95 (1 H, 5), 11.03 (144, 5). 120 (111, s; 

MS rn/c MI{ 489. 

Example 5S6 _rac tr,r-2-L4-i4- fU5-f(34-J)fljaoropl,enyl)amino3-i3,4-oxadiazol-2-

15 zi!rouvflamiuoI-nhenvlIcvclohexvflorooanok acid 

The following example was prepared using the method described for Example 585 but 

using Example 584 as starting material La give the title compound (9.5 mg, 40%) as a 

solid. The individual isomers may be separated by chiral chrorna(ography tinder s(aadani 

20 conditvns ami pwified by recrystailisation from EtOH to give: 

� 

lToanoicacid - 

’Id 5 1.05 (34f, d), 1,1-1.26 (2Ff, m), 1.35-1,5 (2H  tit), 1.51-1.62(111 rn), .7-1.9 

(411, m), 2,12-2,23 (111 rn) 2.38-2.5(111, m), 7.21 (211, di 7,29-7,38 (lI-I, In), 7.41"7 51 

25 (IH, in), 7.64-736 (III, an), 7.69 (214, d), 11.0(111, 5); MS in/et M11t471. 

� 

srLziar  10-henIccolxflcid 

11 NMR 8 111 NMR 8; 1.05(3Rd), 1.1-1.26 (211, m), 1,35-1,5 (2k-I, In), 1,51-1.62 (III, 

In), 1.7-1.9(411, In), 2.12-2.23 (111,in), 2,3-2.5 (111. In), 7.21 (211, d), 7.29-7.38(111, m), 
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7.41-7 5 (IN, in), 7.64-7.76 (11-I, m), 7.69 (22, d), 11.0 (IH, 5), 11.7 (III, 5); MS rn/a 

471, 

Example 587’ rae- frang2 -(4- (4- (US- ((4- Ctar.a phcnyI)a,niao?-L4 -nadia3o)-2 - 

5 vU earb pjyfl a ni a) -ph cayll cv tic hexyl) p Va pan a ic acid 

Potassium trirnethylsilanolate (65 lug, 0.5’ ’lImo1) was added in one portion to a solution 

of trans-ethyl 2-(4- {4-[({5-[(4-cyanopheny!)aminol- I ,3,4-oxadiazoi-2-

yi}carbonyl)aininoj-phcnyi)cyclohaxyflpropanoatc (Example 583,25mg, 0.051 mmcl) in 

� to ri* (2 mE) and the reaction mixture was stirred at to ma temperature for 48 In A IM 

aqueous solution of citric acid (10 it was added and the mixture was filtered to leave a 

Mid. The RoIid was washer) with 1120(2 mL) ard purified by reverse phasepreparative 

HELL eluting with a gradient of CH3cN and H20 containing 0.2% IFA, to give the title 

compound (Ii rng, 47%) as a solid; ’H N1\tlR SI .05 (Mi, t), 1.1-1.3 (211, in), 1.39-1.51 

IS (2F1, to), 1.52-1.63 (IFI, in), 1.7, f.9 i4ld, in), 2.13-2.25 ([H, m), 2.4-2.5 (W, at), 7.22 211, 

d), 7.7 (214 d). 7.76 (211, d), 7.85 (211, d) 11.0 (III, a); MS rn/a M}14 460, 

Examples 53591 

The following Examples were prepared in two steps: (i) oxadiazole ring synthesis by the 

procedure of Example I with Intermediate 43 and the appropriate commercially available 

20 isothiocyanate K-NCS then (0) hydrolysis of the crude ester product by the procedure of 

Example 357 to give the indicated acid. 

HOK,. 

E at HNMR Ms rn/c i&ampie 

- MIL 

H1.07-1.17 (2H, In) 1 41 151 (2H, in),, 433 

iI70 -1.85 (oH, in), 

5), 7.19-7,24 (41j, 
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169(214, d?, 19,83 - 10.99 (2Hm), 

268-

rn), 11 .97 

(IlLs) F 
589 1,11 - 1.14 (2H, In), 1.44-I .48(211, ), 499 

1,82 (611 O 2.14-2,16(211, m), 7.23(211 

d), 7.58 (41, s), 7.69 (214 d). 1094()11, .c), 

11.13 (114, 1), 11,98 

1.33 2H.O.i.4fl8H,465 

In), 1,82 (611, t), 2.15(211 d), 4,01 (211, t, 

6.95- 6,98 (211, m), 7.22(211, d), 

F7.51 (211, In), 7.69 (2H, d), 10.71 (111, 5), 

HIOM

 (111, s). 11.97 (III, s) 

.08 - 28(211, n2), 1.29 (9ll,s, .42 - ’ 477 

1.50 (211, in), .70 .85 (611, III), 2.15 (211, 

d) 7,2 (211, d), 7.39-7.43(211, m), 7.51 

7,53 (211, m), 749 (211, d), 10, 83 (111, 5), 

10,89 (114, 5), 11,98-11.99 (Il-It) 

59, 1.13(211, d), 1.37(311,1), 1,44 - 1.48 (211, 465 

In), 1.82 (611, m), 2.15 (2H, d), 4,11 (211, q), 

5.97-7.02 (W, In), 7,08 - 7.10(211, m), 

7,23 (211, d), 7,68 (21-I, d), 7,92 - 7,94(111, 

Fm), 9.96 (IF!, s), 10.89 (Iii, 5), 11,97 (III, 

1.07-1,17(211, in), 1,40 - 1.51 (2F1, m), 43S 

J1,63
 - 1.84(6Km), 2.16 (211, rn) 2,30 (31-1, 

7,08-7.15 (lU m), 7.17- 7.37 (411, m), 

7.6 7-7.74 (32-I. rn 02 ) 10, (IB, 5), 10,89 

(111, s), 12.00 (Iii, s) 
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1.07-1.17 (lll,m), 1.41 - 1,51 (211, 

.70 - .84(611, rn), 115 (2, d), 7.22- (M-H 

d’ 7.26 (411, rn). 7.68 - 7.71 (LI, in), 7.73 - 

7.75 (211, m), 7.84-7.86 (211, in), M96 

(W, s), 1.4) (111, s). 

55 1101 14(2,m),1 44 I 48(2H,m), 453 

1.73 1 1.84 (Cli, m), 2.14-2.16 (2h, rn), (M-H)  

7.20-7.24 (311, m), 7.41 -745 (111, m), 

7,34-7,57 (lB. nI), 7.68 (211 d), 7.95- 7.98 

m), 10.41(1 H, s), 10,93 (111, 3) 12.00 

596 LOS -1.15 (211, m), 1.44 1.48 (2H,rn), 

1.74- 1.85 (GE, in), 2.14-2.16(211, In). 

3.74-3.78(311, rn), 6.65 6.67(1 
, In), 

7,14 -7.32 (SH, rn), 748 - 7.7! (211, m), 

1091 - 10,94(211, m). 11,97 (114, s) 

1,10-1.14 (2H, m), 1.44- 1.48 (211, n) 519 

1.82 (611 t 2.15(111 ), 7.23(211 dX 7.70 LtH(IiI  (211, d), 7.76 4H, 3), [0,96 (IE, 5), 11 40 

(11-1,3)12.00 (111, 
) 

Examples 598-601 

The following examples were prepared by the general procedure of Example 483 using the 

appropriate aniline (oom2,ierciefly anilable unless indicated otherwise) arri 3,4-

5 difluoroplienylisothiocyanate. 

R 
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MW 

(3M, (311, rn) 7,45-7.52(111, in), 7.68-7.73 (1 H, in), (NI-11) 

7.81-7.83 (211, in), 11.07 (1 I-I, ) I .23 OH, 4 

in), 7,00-7,U4 (19, rn), 7.! 7-7.21 (211, in), 7.35 

(H, t), 7.45-7,52(211, m). 7.67-7.73(311, in), 

0.98(1ll.$), 11.22{Wi) 

� rn) 7.19-7.21 (211, in), 7.35(111, d), 7.44-7.49 

(I H, in), 7.67-7.73(111, iii), 7.78-7.80 (21-1, in), 

1I.04(211,$) 

in), 7.04-7.08 (214, rn) 7.28(111,07.34-7.38 

(Il-I in), 7.45-7,52 (IN, in) 7.68-7,73 (lI-I, in), 

7.80-7.84 (21-1, In), 11.08 (IR, s), 11.24(I14’s) 

dcscTibd in Patent Anijilcation WO 9521815 

Example 602 N43,5-Dichlpro-4-rnorpholin-4-y!pkenli-5- ft3-rnethylpheiivflmino I-

5 j34_gxadjazoJe-2_carboxarnjr3 

Fc1vwiiig the gen&aI procedure of Bamp1e 1, using Intcrmethate 300 and 3-

rnethylphenyiisotl,iocynnate as starting inawrials,thii dtlt compowid wae nbtaned; 11 
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NMR 
230(30, s, 3,1 (411, t), 3.67- 3.69 (41-!, rn). 6.87(10, d), 7.25 (I (4, t), 7.36 ((0. 

5), 1.42 (111, d), 7.91 (211, s), 10.94 (IH. broad 5), 11.17(10, broad a); MS rn/c MI-I4 448. 

Exnmyle 603: N-{6-(4-(Cyclopropylmethvflpiperazin-1-yll oyridn-3-yIi-51l 

Bxnarm loan I mama 13 flde 

0 N 

5-i(2-FIuorc1pIieiiyt)ainino] -N-(6-pperazin-1 -ytpyridin-3-yl)-1 ,3 ,4-oxadiazcle-2-

carbo,wmide (Intermediate 41) (120 into 0.31 inmol) in DMA (2 mL) was placed in a 

microwave tube with cyclopropylniethyl bromide (88 mg, 0.62 mmol), and triethylarnine 

164 mg, 0.62 mmcl). The mixture was heated with stating in the microwave at I lot for 

10 60 minutes then transferred directly onto a reverse phase UPLU column and eluted with a 

gradient of acetonitiile/water containing 0.21oTFFA to give the title compound (125 ing, 

91%) as a solid; ’H I1MR 8 10.65 (IH, ,$), 10.40 (tEl, bs), 8.20 (111, s)  7.65 (211, rn), 6,90 

(211, in), 6.90 (111, iii), 6,65(10,0), 4.00(21-1, d), 3.25(21-Id), 2.80 (611  in), 0.75 (H. In), 

0.30 (21I, nfl), 0.00 (211 in); MS rn/a MU4 438, 

15 

E xainple 604; 5-1(2-Flu atop’ dnyfla In l o_ALI6_ I4-(2-m etli oxyetJ yl)pi pn-azth 1-

yilpyc’dia3-yI)-1 ,3,4-oxadiazek-2-ca4boxamh]o 

Following the procedure of Examine 603 except that 1-bromo-2-rdethoxyethane was used 

20 in place ofcyclopropylrnethyl bromide, the titlo com,ound was obtained; ’H NMR 5 10,98 

(10, s), 10.73 0Ff. as), 8.55 (Ill, s), 8.00 (21-I, m), 7.30 (211, lix). 7,15 (III, in), 6.95 (111. 

d), 4.30 (21-I, bd), 3.70 (2H, in), 3,55 (211, m), 3.35 (SH, in), 3.15 (411, in); MS rn/c MH 

442, 

25 -609 

The following examples were prepared by the general procedure ofExainp/e 72 rising 

Intermediate 40 and the appropriate aniline, 
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ROfl<Nc 
Example K IUNMR6 Ms we 

MR4 

605 .ç 10.90 (Ili, s). 10.75 (111, s), 8.05 (lilt), 1.70 428 

H . (Ill, d), 7.30 (21i, in), 7,15 (II!, In), 7.00 (211, 

ci), 4.20 211; in), 3.70 (411, bs). 3.25 (4U, bs), 

394 606 ..Jö?0(1H,$),J0.85(JH.$).8,05fJB,tX7.70 

(’H, ci), 730(211, ci), 770 (III, In), 695(211, (M4-Na), 

LOH ci), 4.00 (211, t), 3.55 (211, t). 185 (211, q) 

lOSS (Ifl, s), 10.75 (211, G), 8.05 (Ui, t, 7.70 385 60711�  

(2H, ci), 1.30 (211, m), 7,15 (IH, rn). 6.95 (211, (M-H)  

ci), 

4.05 (211, t), 3.70 (2F1, t), 3.50(21{, ), 

1.15(311. t) 

608,C , 10.95 (111, .c), 10.70 (IN, bs), 8.05 (11-1, t), 456  

J- 7.65 (211, 
ci), 

T30 (211, m), 7.1 (IN, In), 6.80 

(211, dX 3.65 (211, q), 3.06 12E, ), 1.55 (GIL 

5), 1.05 (ni I), 0.90 (311, t) 

609 368 

The athlüie slatting materials are described in the following references: 
’PCT Patent Application W02004005282 (4-(2-inorpholin-4-ylethoxy)anili4e) 
2PCT Patent Application W09515952 (3-(4-amitiophenoxy)prnpan-1-oI) 

5 ’German Patent Application 0E2732394 (4-(2-ethoxyethoxy)aiiilirie) 
4lndian Journal ofohernistry, Section B, 1986,25R(12),1277 (2-(4-aminophenoxy)-N,N 
diethyl-2-Inethy propthamide) 
’PCT Patent Application W02004073634A2) (4-pyrrotidin-1-ylaniline) 
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Exampj1Qc Methy cws-4-14-I5f(Z,4S-frffluoropfteilyflauicjoj. ,3,4gxdizol-2- 

yl } ycio]jexari carh oxyl ale 

- 

Foflowing the procedure of Example 105 except that 

5 methyl trcms-4-(4- ( [hydrazino(oxo) aeetyI]amino phenyl)cyclohexanecarboxylate 

(Intermediate 44) and 2,4,5-tnt uorophenylisotldooyanate were used as startkag materials 

the title compound was obtained as solid; ’It NMR 6 1.47 OH, 5), 1,49 (214, d). 1.52 (1 R, 

.85 (21{, 
ci), 

2.01 (211, 
ci), 2.45 (1Ii+DMSO, LII), 2.53 - 2.56(111, in), 3.62 (3N, 5), 

7.22-1.24(20. 01), 7.68 (1I-&, 5), 7.71 (211, q), 8.15 8.18(111, in), 10.96 (IN, 5), 11.04 

� 

10 (IRs) MS one Mle 475. 

Example 611trans-f4-I(t5-ft2,4,5-Triflunygamtioj-1.3,4-9adj1oI_ 

vii Ca rho fly!) -a miii ol ph enil I cyiohexa eca rb oxylic acid 

F 
IF 

Following the procedure of Example 112 except that the starting material was nithyI 

IS trqns-4 (-V{ 5 -IC ,4,5-trifll4orophenyl)arnino]-1 ,3,4-oxadiazol-2-

yI}carbonyl)arnino]pheriyl}cyclohexanecarboxylatc(F,xainple 6111) and purification was 

by triftftirtiorl with MaCN the tiüe compound was obtained as a sod; ’N NMR 6 1,44 (111, 

4 14& (311, ci), 1.52 (Il> 5), 1.84 (2W, ci), 2.00 (2W d), 2.25 (21L ci), 2.45 (IH+DMSO. 

in), 2.53-2,56(14, n) 7.23 (2ff, ci), 7,68 (IH, s), 7.69 (214, ci), a. 15 (1H, s); MS rn/c NH -1 

20 461. 

� 
ExamDe 6I2 MetIi4 6-M(a542-fluarnpkcn,flnjno1.1p,4_exadiuzol2-

- ynrbonvi)amino-piperidiri-I yl1nicoti*ate 
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A solution of 5-R2-fluoropIienyl)amino-N-pipe6din-4-yi- 1,3 ,4-oxadiazoie-2-carbcxamide 

(Intermediate 01) (100 mg, 0.33 mmol) and methyl 6-ehloronicotinatc (56 mg. 0,33 

mmo!) in dry DMF (3 rnL) was heated in the microwave at 120CC for I h. The reaction 

mixture was filtered and the nitrate was purified by preparative NPLC to give the title 

5 compound (17 DIg, 12%) as a solid; ’H NIVIR & 1.66-153 (m, 211), 1.92-1,82 (m, 214), 

3.12-2.99 (m, 211). 3.80 (s, 31-1), 4.16-4.04 (in, III), 4.54-442 (m, 214), 6,92 (d, 114), 7.18-

7 10 (as, IT, 7.33-7,2 (Dl, 2f, 7,97-7,92 (m, IH), 8.04-7.98 (In, fl). 8.65 (d, 114). 9.03 

(d, IH), 10.62 (5, IF{); MS one MW 441 

10 Example 613: 6-{4-IU5-1(2-Fluorophenvflaminol-1,3.4-oxadjnz4)l-2-

vi I carb oily!’) am in ol -gino rid in-I -vn pie otbi ic acid 

S 
. 

Hyyaj 

A mixture of2M NaOH (2 ash, 4 mmcl) and methyl 6-{4-[({5-[(2-tluorophenyl)amino]-

1,3 ,4-oxadiazol-2-yl} carbonyl)amino]piperidiri-1 -ylinicotinate (17 mg, 0,04 mmcl) 

15 (Example 612) in MeOli (1.0 mL) was stirred for 16 h then taken to pH 7 by addition of 

2M MCI. The solution was concentrated by evaporation to give a cloudy aqueous mixture 

that was cooled on all ice bath. The precipitate was collected by filtration, washed with 

water 
and EtzO and dried to give the title compound (13 fig, 8%) as a solid; iH NMR 

(CD30D) 6 8,61 (a, 110.8,02-7,88 (in, 211), 7.16-7,05 (m, 2H), 7,05-6,97 (In, lH), 6,75 (ci, 

20 111), 4A7-4.37 (m, 214), 4.17-4.06 (m, 111), 3.08-2,97 (Dl, 211). 1.99-1.89 (in, 211). 1,63-

1.50 (m, ZH); MS who MW 427, 
S 

Example 614; 6- 14-lUS-F(2-Flu4)ropl,dnyflaminol-1.3.4-oxadiazol-2. 

VII C the nyl’) amin ol -pig Ciii in-I -yR lice tin amid 

25 

A solution of 5-[(2-fluorophenyl)amino]-N_piperidin-4yl_ I 3,4-oxadiazole-2-carboxamkde 

(Intermediate 101) (200 mg, 0.66 moral) and 6-chloroniccjtinamide (103 Ing, 0.66 mmcl) in 

dry DMF (4 mL) was heated in the microwave at 125°C for 20 minutes and then for a 
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pCiR76 

further 10 minutes at 135°C. The mixture was filtered and purified by preparative UPUC to 

give the title compound (7 mg, 2.5%) as a solid; ’H NM1. 3 1.55-1,65 (214, m), 1.83-1.86 

(211, ]n), 2,99 (211, t), 4.04-4,12 (Ill, in), 4.42-4.46 (2H, m), 6.87 (I H, d), 7.11 (211, In), 

7.21-7.30 (211. in), 7.72 (1 K s), 7.94-8.03 (21-1, m), 8.62 OH, d), 8.99 (111, d), 10,61 (III, 

5 s); MS nile MW 426. 

Example 615’ (6-(4-I({- jt21rIuorophenyl1aminoj_L3.4axadiLuiot_2_ 

vi Ca rbonvfl a mill ol -_ip eridi a- i-v1 I in’ ridin-3-y I) acetic acid 

no 

10 A mixture of  NaOH (0.09 mL, 0.18 mine[) and methyl (6-(4-[({5-((2-

fluorophenyl)aminoj- 1,3 ,4-oxadiazol-2-yl}carbonyl)rmin6lpiperidin- l-yl) pyridin-3-

yOacetate (Intermediate 102) (41 nig, 0.09 mniol) in MeOl-1 (I ml.) was stirred for 16 Ii 

then acidified with 2M 1-IC’ and concentrated by evaporation the residue purified by 

preparative HPLC to give the Who compound (1 mg) as a gum; HNW. (CD3OD) 31,78-

15 1,63 (m, 311), 2.11-2,00 (m, 21!), 3.35-3,25 (rn. 2H), 3.55 (s, 21’I), 4.23-4,07 (m, 3Ji), 1.07-

6.99 (ii, lii), 7.15-7.07 (m, 2H), 1,30-7,23 n, lIT), 7.79 (5, IR), 7,89-7.83 (m, 1m),7.99-

7 91
II)>7.997,91

 on, I 11); MS We M1-1 441. 

Has mole 616: 5-113- (An iha 0 car It a nvfl p1, env) I a mine I -P1(6 - m or ph oli.i-4 May r [ella-3-

20 yfl-i .3 4-ox ad iazo I e-2 c arboxam il 

S 
DJ 

EDCI (77 cold 0.40 minot) was added to a suspension of3-[(5-{[(6-inorpholin-4-ylpyridin-

3-yl)atnino]carbony]) -1 ,3,4-oxadiazol-2-yl)amainojbenzoic acid (Intermediate 103) (150 

lug, 0.37 mmcl), aniline (0.043 niL, 0.44 tumot) and ROUt (54 mg 0.40 mmo) it UME 

25 (4.5 ash). After 72 hours the mixture was diluted with FIzO (20 niL) and the solid filtered. 

Purification by reverse phase preparative HPLC (2 injections of 55 rng in 2 ml. DMB) gave 

the title compound (as a trifluoroacetate salt) (6.8 mg, 3%) as a solids ’11 NMR 83.45 (4H, 

3.72 (414, t), 6.96 (11 f, d), 7.12 (lii, t), 7.37 (211, t), 7.56 (IN, O 7.65 (114, d), 7,77 (III, 
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5), 7.79-9.79 (IR, rn), 7.84-7.86 (11-I, m), 8.00- 8,03 (Il-I, m), 8.1’ (1 M, it  8.153(H, d), 

10.29 (lii, 5), 11.03 (lH, 5), 1117 1 H, 5); MS rn/c (Ml1y 486. 

Example 617; N- (4- Ifrans-4-(A thuG me thy!) cyclob cxvi] ph cay!) -5-1(2-

� S Liuoro nbc’. y ha ininol -1 ,3.4-oxadiuzole-2 - ca rb oxamid 

......NK2
 

4M HCI in 1,4-clioxane (1 rnL) was added to tertbutyl (trai,s-4-{4-[({5-[(2-

fluoropheuyl)aminoj-1 ,3,4-oxadiazol-2-yI} carbonyl)aminojphenyl}eyclohexyl)-- 

rnethyl]carbainate (Example 618) (SO mg, 0.10 mmol) and the suspension stirred ior IS 

10 hours. All volatiles were removed in vac,w and the residue triturated with Et10 (3 niL), 

the solid filtered, washed with 11t20 (2 x 5 mL), isohexane (2 x 5 ml) to give the title 

compound (as aliydrocJiloride salt) (44 mad 99%) as a white solid; ’H NMR 51.01- 1.16 

(211, m), 1.39- 147 (211, no, 1.57- 169 (111, in), 1.87 (4H, t), 2.41 - 2,S2 (111, m), 2.71 

c211, 4), 7.14-7.20(111, m), 7.23 (III, 5), 7.25-7.27 (21-f, in), 7.29- 7.34 (1 H, in), 7.70 

IS (211, d), 7.87 (3Ff, s), 8.01 - 8,06 (1 H, in), 10,76 (Ill, ), /0.94 (W, 5); MS rn/c (MR 40. 

Example 618 terI-Butvl [qpans-4- 14-I (15-1(2 -flu no ph cavIl ainin 01-1,3 .4-on diazo -2-

1 )c a rho nyi)a fl mob henyll cyclohexy Il methyll caib am att 

n 

Si 

20 The following example was prepared according to the procedure of Example 141 using 

Intermediate 104 and 2-fluorophenyl isothiocyanate to give the title compound as a solid; 

’H i/MR 6 100- 1,06 (211, in), 1.35- 1,39 (I 2H, in). 1.79- 1.81 (411, m), 2.44 (lU 9, 
2,82 (214, t), 6.81 (1 H, t), 7.13-7.34 (Si, in), 7.68 (211, d). 8.02- 8,07 (IH, in), 10.75 (at, 

5), 10.92(111,5); MS rn/a (MH)  510, 
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Example 619: Methyl(1-i 5-U 5-I(3,4-dil1uoroiheiwflamhiol-1,3,4-oxadiaol-2- 

yl%carbonyI)nuno I pyrjdin-2-yflpiyet-j,Iin-4-yl)acette 

F 

N0j_JNO 

To a suspension methyl [1 -(5- ((hydra Tho(oxo)acetyljumino)pyridin-2-yl)piperidin-4-

5 yi)acatate Ønlcrmediiffe 77) (2.50 mg, 0.745 mmcl) in anhydrous DMF (3 mL) was added 

3,4-thfluoroisothiooyanate (155 log, 0,894 mood) in arthydrous DMF (I ad-) and the 

suspension heated to 45 °C, A clear  solution quickly formed and heating and stirring 

continued for a further lhr, EDAC.HCI (175 mg, 0.913 mniol) was added and the 
reaction mixture heated to 85 t Ro2.5 but, and allowed to cool to ambient tern petefllrc 

10 overnight. Water was added to the reaction mixture and a yellow suspension formed 

which was filtered and dried. This material was suspended in absolute Et(?W and heated to 

80 
°C, after -S mins the suspension was filtered and dried to provide the title compound as 

a yellow solid (189 mg, 0.727 mmcl; 79°/a); II NMR 31.14- 1.24 O, 2W), 1.70 -1.73 

(in, 2H), 1.89 - 1.98 (rn 1W), 2.28 (d, 2E1), 2.76- 2.83 (m, 2H), 3.61 (5, 311),422-425 

IS (m, 2W), 6.85 (d, 1W), 7.34-7.37 (m, IH), 7.45 -7.52 (in, 114), 7,67-7.73 (m, In), 

789(d, IH), 8.46 (d, lu), 10.90 (5, IH), 11.21 (5, III); MS rn/a Mt 473. 

Example 620 (1- 5- 5- (3,4-Ui [mo ro p heny fla nino -i4-oxad iAroI-2 - 

yR c rho ’yfla ni no I ny rid in-2-yIIpip end in-4-yI) acetic acid 
F 

20 
HO__CrN 

0 

To a solution ofrnethyl (l-{5-(((5-[(3,4-dithiorophenyl)arnino]-1,3,4-oxadiazol-2-

yl}carbonyl)aminojpyridin-2-yI}piperidjri-4-yl)aoetate (Example 619, 189 ’fig, 0.40 mmol) 

in MeOW (10 niL) was added a 2M solution ofNaOl-i (I niL). The resulting yellqw 

solution was allowed to stir at ambient temperature overnight. The volatile organics were 

25 removed by evaporation and residue adjusted to pH �1 with 2M Rd  and the suspension 
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was filtered and dried to leave a solid which was dissolved in DMSO/MeCN/water(7:* 1) 

and purified on a reverse phase preparative HPLC column eluting 5-95% MeGN 0.2% 

TEA. The title compound was isolated as a yellow .solid (108 mg, 0.235 mmol; 589%); 

’I-I Nasally 6 1, 16  - 1.27 (in, 211), 1.76 (d, 21-1), 1.91 - 199 Cm, 111)  219 (d, 211), 2.90 U. 
5 2H), 411 (d, 21) 7.00 (br d, IH), 7.34- 7.37 (in, 11-1), 7.49 (q, 11-),1.67-7.73 (m, 

11-I), 7.98 (d, lIT), 8.46 (s, 114), 11.01 is, 114), 11.23 is, IH); CO1j not seen; MS rn/c 

vff 459. 

Example 621: Methyl ll-(5-(1(5-114-(trffluoromethoxy)pheriyllaniavl-I,14-oxathazol-

10 2-yl)carljonvlJamipolovridiu-2-yl)piperidin-4-yI}aeetale 

� 

0 H 

Prepared as described for Example 619 except 4-(trilluoromethoxy)phenylisothocyanate 

(197mg, 0,89 mmcl) was used as starting material. The title compound was obtained as a 

yellow solid (270 mg, 0.519 mmcl; 69%); H NMR 8 1.14- 1.24 (m, 21-1), 1,71 (d, 2H), 

15 1.89-1.98 (in, IH), 2.28 (d, 21-!), 2.79 it, 21-I), 3.60 (5, 3H), 4.23 (d, 21-i), 6.84 (d, III), 

7.42 (d, 2H), 7.71 (d, 211), 7.89 (d, 114), 8.46 (5, 11-I), 10.89 (5. IN), 11.17 (s, 1H), MS 

mIeMN  521, 

Example 622: li-(5-{f(5-fF4-(Trifluoroniethoxypbenyll amino}-i,3,4-oxadiazol-2-

20 yflearbonyl]nhinokIyridia_2-yI)Dipej’jdjn_4-ylIacetjc acid 

�  

Prepared as described for Example 620 except Example 621 was used as starting material. 

The title compound was isolated as a yellow solid, (172 mg, 0,361 mmcl; 69.4%). 
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’H NMR 6 1.16-1.26 (rn 2H), 1.16 (d, 211), 1,89-I .98 (m, IH), 2.19 (d, 21111 2.JO (t, 

2M), 4.21 (d, 21-0, 7.01 (d, 111), 7.42 (d, 21-1), 7.71 (6, 21{), 7.98 (d, III), 8,46 is, lEO, 

11.00 (5, 11-1), 11.19 (5, Il-I); CO2H not seen; MS rn/c NTIp 507. 

5 Example 623 Methyl 2-m ethyl-2- ((Fans-4- 14-1(15-1(2,4.5-I ritlue ro p hetiyflamin ul - 

1,3,4-oxadiazol-2-yflcarbooyflamino]pl,enyfl cyclohexyl)propanoate 

S 

N�N 

F 

A solution of2,4,5-(dfluorophcnyl isotfiiocyanate (183 Rig, 0.96 ,nIno) in DMA (I iriL) 

was added in one portion to a suspension of methyl 2-[fran-4-(4-

10 { [hydrazino(oxo)acetyl]arnino } -phenyl)cyclohexyl]-2-methylpropanoatc (Intermediate 

lOS, 290 rug, 0,80 rnmot) in DMA is mU) and the reaction mixture was stirred at room 

temperature for I l 30 rni,is. EDCI (230 rug, 1.20 inmol) was added in one portion and the 

reaction mature was heated to 90°C for 10 mins in the microwave. The mixture was then 

cooled to room temperature, poured into HzO (20 rnL) and stirred for 5 mins. Th.mixture 

15 was centrifuged and the aqueous layer decanted off to leave a solid residue. The solid 

residue was taken up in H20 (5 mL), stirred for 5 minI and then centrifuged and the 

aqueous layer decanted off to leave a solid residue. 1-120(5 mU) was added and the 

mixture was filtered to give the title compound (398 lug, 96%) as a solid; ’H NMR 6 1.1 

(611, s), 1.12-1.26 (214, In), 1.36-1.5 (21-1, in), 1.57-1,7 (3M, m), 1,78-1.89(211, m), 2.39-

20 2.49 (III, m), 3.6 (3M, 5), 7,2 211, d), 7,65-7.78 (111, in), 7,68(21-1, d), 8,12-8.24 (1ff, m), 

� 11.0(11-1, s), 11,1 (lFl.$);MS moo MHt5I7. 

Example 624: 2-M ethyl-2-(tra,,s.4- 14-Il S-I (2.4,5-I ri Ilu oro p1’ enyflam in o 

oxadi azul-2-yl} earbo uyUa ,jijnoi ph enyll cyciuh exyflor op anoic acid 

25 
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Potassium tdmcthylsilanolate (970 mg 7.6 mmol) was added in one portion in a stirred 

solution ofreethy! 1-methyl-2-Qrans-4- {4-[((S-1(2,4,S-trffluoropbenyl)atniiio}- 1,3,4-

oxadiazol-2-yl} carbonyl)amino]phenyl}cyclohexyl)propanoate (Example 623, 390 rng, 

0.76 mmcl) in TFIF (10 mU) and the reaction mixture was heated in the microwave at 90°C 

S for 20 min, than lOrC for lb and finally at 120CC for 30 mill. The reaction mixture was 

concentrated in vacua to leave a yellow solid and then aIM aqueous solution of cittic acid 

(40 mL) was added and the mixture was stirred for 30 mins. The mixture was filtered to 

leave a solid, The solid was washed with UzO (20 mL) and purified by reerystallisatiori, 

using ethanol as solvent, to give the title compound (219 mg, 57 Va) as a white solid; ft 

10 NMR 3 1.06 1611, 5), I 12-1.27 (21I, in), 1.37-1.5 (211, m), 1.58-1.75(31-1, in), 1.8-1.9 (211, 

m), 2,39-2.5 (1 H, in), 7.22 (211, m), 7.65 (211, m) 7,68-7,78 (1 H, in), 8.14-8.24 (I’M), 

� 
11.0 (JH,$), 11,13 (IB, a), 12.1 (II-!, 5); MS m!eMH502. 

Example 625: 1- S[U54(3A-DiflunropbenvaminoI-1,3,4-oxadiazoI-2-

15 yl}carbouyl)amiuolpyridin-2-yl}-4-melhvlpiperidine-4-taiborylic acid 
F 

F 

HO 
NoA 

To a solution of methyl 1-(5-[({5-3,4-dilluorophenyl)arninoJ-1,3,4-oxadiazoI-2-

yl}carbonyl)amino]pyridin-2-yI) -4-methylpiperidine-4-carboxylate (Example 631 282 

mg, 0.60 mmol) in MeGH (10 rnL) was added a 2 solution of NaOH (15 mL). The 

20 resulting yellow solution was allowed to stir at ambient temperature overnight, The 

reaction mixture was then heated to 50 °C for 8 hours and allowed to stir at ambient 

temperature overnight. The volatile organics were removed by evaporation, the aqueous 

residue was washed with ether (50 niL) and and aqueous phase adjusted to pH �1 with 2M 

Nd. The resultant suspension was filtered and dried under vacuum at ambient temperature 

25 to give the title compound (230 mg, 0.502 rumol, 84%); ft NMR 5 1.21 (5, 3H), 1.47-

1,54 (In, 211), 2,03 - 2.08 (m, 2H), 3,29 - 3,36 (ad 28), 3.95 -4.00 (m, 211)7,30 (d, 

11p,737 -7,41(m, 111), 7.48 (q, JH), 7.69- 7,75 (rn 111), 3.15 (d, IEQ, 8,34 (s, Il-I), 

11.25(s, 111), 11.37 (5, IH) CO2 not seen MS m/e MH 439. 
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The 

28i-ihe

 Ioflowing exatp1e were prepared by the genera’ procedure describe24singe 

apropi-iate starting esters (Rxamples 632-636). 

Example Naii.e J1INMR o 

626 1-j -I(1 5-(4- 1,16.’ 1.20 (in,61{),1.42-1.49 451 

ethyljjhenyl)aminoi-t,3,4- (in, 11y, 2.00- 2.05 (m, 211), 

oxadiazol-2- 2,58 (q, ZH), 3,18- 124 (m, 

I yJ)caitanyl)aitinojpyridin-2- 211), 3.86 3,89 (in, 211), 7,03 - 

yl)-4-njethylpiperidine-4- 7.07 (in, III), 7.23 (d, 211), 7,51 

cnho,y1ic acid (d, 20), 8.01 (d, 111), 8.47 (s, 

111), 10.83 (s IH), 11.00 (5, 

11ThCocli not etorp  

627 4-methyl -I -(5-(f(5-ff4- 1.41 (s. 3W, 1.66 (t, 211), 2.22- 567-

2 21
072,26

 (iii, 211), 3,41 U. 2111, 4.06 

1-l.3,4-oxodiazol-2-

 

-4,11 (ov,  2W, 7.21 (d, 10), 

3’h)cabonyflamno}pj’rid_2- 7.64 (6, 2F), 7.93 Of IB). 8,20 

y’flpiperidine-4-carboxylio acid (4 H), 8,69 or, 11-1), 11.21 (s, 

Ui), 11.41 (s, lii); CO not 

seen. 

628 4rnethyI-I-{S-R(5-tc2,4,5_ .20 (s, 314), 1.46-1.53 (rn 477 

triIuorophenyinhioj-,3,4- 21]), 2,02 - 2.08 (m, 2a7, 3.25-

oxadiazol-2- 3.33 (ni, 21-I), 3,9 - 3.94 (m, 

ylcarborryQasnino3pyridin-2- 2H), 7,23 (d, 1Ff), 7.65-7.75 

y0piperidine-4-carboxyik acid (In, JF). 8,09 - 8,20 (rn 214), 

8.50 (s, IH), 11,08 (5, H) 

11,19 (s, IN); CO2}1 not SECII, 

629 4-rnethyI-1(5-(5-{[4- 1,9 (5, 3H), 1.40- I.47

 

(m, 491 

(triflucromethy1)pheiiyfjaitiirnj- 211), 2,03 -2.04 (xix, 211)3.15 - 

I ,3,4-oxadiano1-2- 3.22 (in, 203,3.83- 3.88 (rn - 

ycrbonyI]inino}pyricUn-2- 211), 6.9& (d. 1143,7.76-7,92 
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I H), 1101 (s, li-i), 11,43 is, 

111) CO 111 not seen. 

thJorophenaxy)phenyuninjno}.- 21-1), 2.06 - 2.11 (in, 214), 3.27 - 

1.3  3.33 (in, 21I), 3,93 3.98 (rn 

yQcarborly’I]ainiuojpyrklia-2-yi)- 2H), 7.05 (d, 2H), 7.17-7.21 

4-methylpiperidine-4-cathoxylic (m. 313), 7.47 (d, 211), 7.10 (d, 

or 21y), 3.rO (d, JH), S.55 (2, 211), 

11.08 (5, 1W, 11.13 (, Ill); 

I Co1fi not seen . 

Example 631 Methyl 1-IS-K 5-I (3,4d ifluo rop henyl) am ii oi-1 .3 � 4-o Na d iazol-2-

vii r bony) amMo I p, ridin-2 -vi i4- In ethyip n cridine-4-w. rb oxy I itt 

5 To a suspension of methy) 1-(5-{fhydrazino(oxo)acelyljamino)pyridin_2-yI)-4’ 

methylpiperidine-4-carboxylate (Intermediate 109; 250 mg, 0,15 mmcl) in anhydrous 

DMP (3 niL) over added 3,4-difluiorophenylisothiacyanate () 54 mg, 0.39 nn,oI) in 

anhydrous DMF (I mL) and the resulting suspension heated to 45 t for Hr. RDAC.IICI 

(I T2 rug, 0.8’) mmcl) was added and the reaction mixture heated to 85’C fcr2jirs arid then 

10 allowed to cool to ambient temperatute. Water (15 niL) was added and the suspension was 

filtered, washed with water (2 x 10 mU) and ether ((5 rnL) then dried to give the title 

product as a yellow solid (282 mg 0.597 rumor, 79.6%); 

1-I NMR 5 1.12 (5, 311), 1,34 - 1.42 (ru, 211), 1.92 1.97 (in, 211), 3,02 - 3.08 (In, 213), 

3.59 (s 313)3.76-3.81 (in, 211), 6.79 (d, Hi), 7,27-7.30 (in, IFI), 7.40 (q, IH), 1,60 - 

15 7.66 (m, lIrl), 7.83 (4, lii), 8,40 (s, IR), 1084 (5, 111), 11.13 (5, 111); MS m/e MW 413, 

The following examples were prepared by the general procedure described above using the 

appropriate isothiocyanates, which were cornmerciaily available except l-chloro-4-(4’ 

isothiocyanatophenoxy)benzene which was made from 4(4-chlorophcnoxy)aniliae and 
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as 

283

-as
 described in Barclay Tristin K.; Sarntil 

Alejandro, Jr.; Tang Liu Y.; \Tenkatesan, Hariharmi; Wolin, Ronald U PCT mt. AppI. 

(2005) WO 2005044810. 

0 

MS Rlhe 

:" 

MW 

t3,1b; 

oxOzoL.2y1}carbony1) 21J), 3.67 (s, 311), 3,82 3,88 (rn 

I anuno]pyridth-2-)1)-4- 211), 6.86 
(ci, 

UI), 7.23 (ci, 214), 

riiethylpiperidine-4- 7.5 (d, 211), 7.90 (ci, ].H), 8.47 

carboxylte (5, lFfl, 10.81 is, IF!), 10.85 is, 

111) 

IV -1i, R’ OCE3, 1.19 (s, MI), 1.42-148 (rn 211), 521 

methyl 4-inethyl-I-(5-[(5- 2.00 - 2.04 (m, 2I) 3.10-3,17 

{[4-(ti’ifluorornethoxy) (In, 211), 3.66 (5, 31I), 3.83 - 3.88 

phenyllalntho}-1,3,4- (in, 211), 6.86 (d, IH). 7.42 (ci, 

oxadiazol-2-yl)carbonyU ZR), 7.71 (d, 211), 7,90 in, III), 

I 
arnino)pyridin-2- 8.47 is, 111), 10.90 is, 111), 11.17 

F yl)piperidine-4-carboxylate is, lii) 

634 R’, R, R F, ’"i19 (s, 311), 1.42- 1.49 (m, 211), ’ 491 

F methyl 4-rnethyl-1-(5-[((5- 1.99- 2M4 (m, 211), 3,10 - 3.16 

[(2,4,54rifluoroplienyl) (in, 2H), 3,66 is, Al), 3.83 - 3,88 

F amino]-13,4-oxadiazol-2- (In, 211), 6.87 (d, UI), 7.70 (q, 
F yI}carhonyl)aminopyridin-2- 111), 7.89 (ci, Ill), 8.13 8,19 (m, 

L_ 

y1pipert-4-txy1ato fIR). 8.47(s, 111), 10.91 (5, IF!), --- - 
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Ild 

’.20 (5, 31-1), 1.41- 1.49 (rn, 2H), S 

F635635

 

C 
methyl 4-rnethyl-1-(S-{[(5- 12.00- 2.05 (Ui. 2ff), 3.09 -3.17 

Cm, 2il), 3.66 (5, 3fl), 3.82- 3.88 

(t1uoromethy1)phenyl]amin (rn ZR). 6.86 (d, IR), 7.76-

o)-I,3,4-axadiazo(-2- I 7.82 (nI, 4H), 7.90 (d, il), 8.47 

yarbonytino}yridLii-2- (s, 114), 10.93 (5, III), 11.41 (s, 

yl)piperidine-4-carboxylate IN) 

chloroplienoxy, 1.99- 2.05 (rn ZR), 3.10-3.16 

methyl l -(5-(t(5-{4-(4- (m, 21-I), 3.66 (5 30)3.82 - 3,88 

ohlorophenoxy)phenyljamino (ci, 20)6.86 (d, IN), 7,00 (d, 

1-I,3,4-oxadiazol-2.- 211), TO of 211), 7.41 (d, ZR), 

yl)carboayl]amirio}pyridia-2- 7,64 (d 211), 7.90 (d, III) 8.47 

yl)-4-rnothyipipe,’idine-4- to 11-1), I0.8 (a 10). 10,97 (s 

carboxylate IH) 

Example 637 1 -(5- 115-i I 444 -Cu loropheuarf) p hen,,!! amigo! -13.4-p xad no t-2-

yflc ar 6 onI aininol ovid in-2-yI)piperl line-I -c arboxy lie acid 

To 
a stinod solution of methyl 1-(5-([(5-{[4-(4-chlorophenoxy)phenyl]amino)-1,3,4-

oxadiazol-2 yI) carbonytj anti no }pyri din-2-yflpiperidine- 4-carboxylatc (Example 638; 340 

mg, 0,62 mrnol) in MeOH (5 mL) was added 2M NaOH (1.5 niL, 3.10 iiimol) and the 

reaction mixture was allowed to stir at ambient temperature overnight. The solvent was 

10 evaporated mid the aqueous residue adjusted to pH -’1-2 with 2M HO, the solid was 

filtered and dried to give the title compound (294 mg, 0.531 mmoL 86%); ’H NMR S 1.79 

- 1,90 m, 214), 2.14-2.19(111, 211), 2.78-2.84 (in, 11-I). 3.33 - 3,40 (in, 20), 4.35-4.39 

(in, 211, 7.23 (4. 214), 7.37 (d, 224), 7.43(4, IH), 7d4 td, 21), 7,88 (4, 21), 8,33 (d, 

111), 8,73 is, 1113, 11,26 IS, 10), 11.36 (5, lii); CO2H not seen; MS rn/s MW 535. 
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Etcumple 638 Methyl 1-154 K5- 444-eli to roph en oxl phe LI amino! - 1,3 4-oxa diazo 1-2 - 

yflcarl,onyl] ainino}pyridin-2-yflpiperjjinc-4-varl,nxyjate 

Prepared using the procedures described above for Example 631 except starting from 

5 methyl I -(5- { [hydrazino(oxo)acety!]amjjio)pyridiii-2-yflpiperidine-4carboxylato 

(Inlermcdiate 83) and 1-chloro-4-(4-isothiocyaiiatophecoxy)henzene, I-I NMR 6 1.51 - 

1.61 (In, 21-1), 1.86- 1.91 (rn 2H), 2.59- 2.66 (rn. II-!), 2,91 - 2.98 (m, 2R), 3,63 (s, 

311). 4.14-4.19 (m, 211), 6.87 (d, Il-I), 7.00 (d, 211), 7.13 (d, 21-I). 7.41 (d, 211). 7.64 (d, 

2H), 7,90 (d, IFI) 8.47 is, 11-1) 10.88 (5, III), 10.97 (5, IH); MS rn/c MU4 549, 

Example 639: R-(5-fI(5-114-(4-Chlorophenoxy)phdnylramino -1,3.4-oxadiazo!-2-

yflearbonyll amillp!pyridin-2-yflpiperidhi-4-yllacetic acid 

On 
b 

Prepared by the procedure described for -(5-j[(5-{[4-(4-ChIorophenoxy)phcnylJamino)-

15 1,3 ,4-oxadiazol-2-yl)carbonyl)amiao) pyridin-2-yl)piperidine-4-carboxylio acid (Example 

637) except starting with methyl [l-(5-([(5-{[4-(4-chlorophenoxy)pheny!Jamino}-1 ,3,4-

ox adiazo I-2-yl)carbonyil amino } pyri djrn2yl)piperi din-4 -y I] acetate (Example 640). 

’N NMR 1.44- 1,54 (rn 2H), 2.03 (d 2H), 2.18- 2,28 (rn IH), 2,44 (d, 2F1), 3.31 

211), 447 (d. 2H). 7,22 (6, 2H), 7.36 (ci, 2I-, 7.49-7.52 (m, Iii), 7.64(6. 21T), 7.88 (ci 

� 
20 211), 8,37 (ci, 11-1), 824 (s, 111), ii .28 (5, H), 11.42 (5, III): CO2j not seen; MS rn/c 

MI-if 549, 

Example 64Q: Metvl Fi_(5_{ 1(5-! 4-(4-chIoroolienpxv)phenvl1miiio1-1.3.4-oxadiazol-

2-il) Ca bony!]. miqo p vt-id in -2 -vi) p1 peridin-4 -vii a Cota te 

25 
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Prepared using the procedure; described ahoy: for Example 631 except usieth[1- 

(5-( hydratir, o(oxo) ace yl) amino } pyridin-2-yI )p i p cridin-4-y!] ace tate (Inteim cdi ate 77) and 

I -chloro-4-(4-sothiocyanatophenoxy)bcnzene. 

’H NMR 6 1,20 - 1.30 ((11, 214), 1.77 (d, 211), 1,97 -2.05 (m, III), 2,32 (d, 211), 2.98 (t, 

5 21-I), 163 (s, 3H), 4.20 (d, 21), 7.01 to, 214), 7.1! 7.16 (rn 311), 7.43 is, 211)7.66 (’1, 

2H), S .06 (d, 1-!), 8.48 is, III), 11.01 is, lEt), 11.07 (s, III); MS rn/c lvlHt 563. 

Example 641 ,ac-Ethv I 2-ftrwis4- 12-ch lo,o-4- 1(15-1(2.4 .5-trifluozop tnvfla mino 

I 3,4-oxadiazol-2-yfl cgj’ bon yH pumps I Dhen yI1 cydotiexyflpropsmarts 

10 

Following the general procedure of Example 623, except that ethyl 2-ttiaPr-4-c2-ehlora-4-

([hydrazino (a xc) aoetyl] amino } plienyl) -cyclohexyl]prop unoate (Intermediate 106) was 

used in place of methyl 2-[frans4-(4-{ [hydrazino(oxo)acetyl]amino ) -phenyQoyclohexyfl-- 

2-niethyipropanoate (intermediate los), he title compound wits obtained in 88% y’eld as a 

15 solid; ’H NMR ö 1.05 (311, d), 1.1-1.27 (214, m), 1.18(311. t), 1.38-1.51 (211, m), 1.52-1.65 

(I H, m), 1.66-1.87 (411, in), 2,22-2.35 (III, 01), 2.78-2.9 (114, m), 4.09 (211, dq), 7.39 (In, 

6), 7.6S-7.79 (lit, in), 7.72 (IH, cid), 7,93 (lI-i, 6), 8.13-8.27(111, ii,), 11.2 (IH, 5), 1.24 

(IH, 5); MS nileMH55l. 

20 Example 642: rare-Ethyl 2-traus-4-(3-thloro-4-(US-fr2,44-trffluopheyl1a,uiBuI-

I 3.4-oxadiazol-2-yfl QarbonyI)anhlnolohenyllevelohexyfloropanoate 

Following the general procedure of Example 623, except that ethyl 2-{trans-4-(3-chloro-4-

({liydrazino(oxo)acetyl)amino)pheny-cyc1ohexyljprnpanoate (Intermediate 107) was 

25 used in place cfracthyl 2-[rran-4-(4-ffhydrazfrro(oxo)acetyl]umino)-phenyl)cyclohexyl]-

2-methylpropanoate (Intermediate 105), the title compound was obtained in 92% yield as a 

solid; 1.1 NP4R 6 1.05 (31-I, d), 1.1-1.27 (211. in), 1.18 (3H. t), ’.38-1.51(211, In), 1.52-1.65 
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QH, In), 1,66-1.87 (4J, n]) 2,22-2.35 (lii, rnX 2.78-2.9 (IN, In). 4.09 (211 th1), 1.2(1 1. 

dd), 7.38 (IFI, d), 7.47 (I H, d), 7,62-7.75 (JI, m), 8 07-8.19 (I H, ci), 11.2 (11-1, 5). 11.25 

(IN, a); MS in/c MIT’ 551. 

5 Example 643 rae-2-0ans-4-(2-Chloro-4- I(15-I(24,5-trifluorophenvflamiuol-1,3.4-

oxaduioI-2-yfl carbonvjlamiaa? i,Iienyflvvclqhexyflpro ,anoic acid 

F 

HoO�Uit F 
flL 

Potassium trimethylsilanolate (1.29 g, 9.98 xnmoi) was added in one portion to a stirred 

solution of rae-ethyl 2-Qrans-4-{2-cIiloro-4-[({5-[2,4,5-tdfluorophenyl)aminoj-1 ,3,4-

� 10 oxadiazol-2-yl)carbonyl)amino]phenyl}cvclohcxyl)propunoate (Example 641, 550 mg, 1.0 

rnniol)in T}tF (10 rnL) and the reaction mixture was heated undue microwave at 90CC for 

20 mill. The reaction mixture was concentrated in vacua to leave a yellow solid mid then a 

IM aqueous solution ofeitric acid (40 {IIL) was added and the uixttirc was st/ned for 30 

mills, the ’mixture was tittered to leave a solid, which was washed with H20 20 rnL) to 

15 give the title compound (570 mg 97 %) as an off-white solid. The individual isomers may 

be separated by chiral chromatography under standard conditions and recrystaltised from 

EtON/water to give 

2R)-2-(ft’ans-4- {2-chloro-4-1({5-[(2,4,5-trifluorophenyl)amina]- 1,3 ,4-oxadfasoL2-

yl}carbonyt)aminojphenyl } cyclohexyl)-propanoic acid: 

20 ’H ’TMI& 81.07 (3H, d), 1.1-I.31 (214, in), 1.37-1.53 (21-I, m), 1.54-1.67 (111,m), 1.71-1.9 

� (411, m), 2.15-2,27 (ITT, m), 2,79-2.91 (IF, in), 7.39 (IN, d), 7,64-7.76 (IN, m), 7.69 (111, 

dd), 7.94 (III, d), 8.13 8.24 (lU, m), 11.5(1 H, s), 11.2 (III, 5), 12.1 NN, 5); MS rn/c MW 

523; 

and (25)-2-(trans-4_(2_chloro-4-[({5_L(2,4,5 -ttifluorophenyl)ainixio]-1 3 .4-oxadiazol-2-

25 yl}oarbonyainino]phenyl} iyclohexyl)propanoic acid: 

tii NMR 8 1,07 (311, d), 1.1-1.31 (21-1, in), 1.37-1,53 (21-], in), 1.54-167 (IH, in), 1.71-1.9 

(41, in), 2.15-2,27 (IH, In), 2.79-2.91 (111, in), 7.39 (IN, d), 7,64-7.76 (1 H, in), 7.69 (IF, 

dill, 7.94 (In, d), 8.13-8,24(111, In), 11,5 (111, 5), 11.2 (IN, s), 12.1 (lii, s); MS are MH4 

523. 
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Example 644, 644: rue-2-(trans-4-{3-CbIoro-4r(I 5-U2.4,5-tritluorophcnyflarninol-t,3,4-

xad iazol-2-y [Jcnrbo nyfl amino! ph dvii cv do hexyfl pro p ann Ic acid - 

ci F 
Following the general procedure of Example 64, except that rac-ethyl 2-(trans-4-{3-

5 chloro-4[((5 -[(2,4,5-trifluorophenyl)aininaj-1,3,4-oxadiaaol-2-

yl}carbonyl)ainino]phenyl}cyclo-hexyl)propanoate (Example 642) was used in place of 

rca-ethyl 2 -(trans-4- (2-chicro-4-[({5-[(2,4,5-trifluorophenyi)aminoj-1 ,3 ,4-oxadiazol-2-

yI}carbonyi)amino]phenyl}cyclohexyl)-propanoate (Example 641), the title compound 

was obtained irr95% yield as anoftwhite solid; 111?yMRj 1.0 (311 ci), 1.02-1.22 (221, m?, 

S 10 132-1.6 (311, m), 1.63-1.84 4H, rn), 206-2.18 (ILL in), 2.4-2.53 (11-1, ml 7.21 (IH, dd), 

7.38 (JJJ, ci), 7.47 (ill, d), 7,62-7.75 (IR. m), 8.07-8.19 (Iii, in). 10.58 (il-I. 5), 11.1 (3H, 

5), 12,02 (IH, 5); MS rn/c MI-f 523. The individual isomers may be separated by chiral 

chromatography under standard conditions to give (2R)-2-(Lraus-4-3-chloro-4-t({5-

[(2,4,5-tnfluorophenyl)arnino3-i ,3,4-oxSazot-2-yl} -carbonyl)amino)phenyl}cyclo-

15 hexyl)propanoic acid and (23)-2-Qrans-4- (3-chloro-4-R(5-[(2,4,5-trifluorophenyl)amino]-

I ,3,4-oxadiazol-2-yI}carboriyl)arninojphenyl}cyclohexyfl-propanoic acid. 

Example 645: Ethyl cis-4- {4. I (15- U2, 4 5-trill qo ron Ii cmi) amino I 1,3.4 -oxad awl-2-

vii carb onyj) amin ol -ph cnn xvi cycl oh exa eta boxy late 

HF 
20 Hydrazine manohydrate (32 pL, 0.65 mmcl) was added in one portion to a stirred solution 

of ethyl cis-4-(4-{ [methoxy(oxo)acetyl] amino}phenoxy)cyclohexanecarboxylate 

(Intermediate 08) (188 ’rig, 0.54 rnmol) in EtOR (3 mL) and the reaction mixture was 

stirred at roam temperature for 10 mins. EtOR (40 niL) and hydrazine monohydrate (9,0 

iL, 0.18 mmci) were added and the reaction mixture was stirred for a further 20 mins. 
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Diethylether (50 niL) was added and the mixture was filtered to leave a solid. The iltzate 

was concentrated In vacua to leave a gum. The solid and the gum were combined to give 

the crude hydrazide that was used with no farther purification; MS ni/c (MA-TI 348. 

� A solution a12,4 5-fr/ti uoroplwny) )sothiacynate < 03 mg. 0.54 mmo)> in DMA (1 niL) 

5 was added in one portion to a stirred solution of the crude hydrazide (189 mg, 0.54 mmOl) 

in DMA (4 niL) and the reaction mixture was gin-ed at room temperature for I h. EDC-I 

(125 mg, 0.65 rnniol) was added in one portion and the reaction mixture was heated to 

60°C for 2 mine and then stirred at room temperature for 60 h. The reaction mixture was 

concentrated in vacua to leave an oil. Hot water was added and die MS) due ws ,ctirrrd for 

10 5 min to give a precipitate, which was filtered to give the title compound as a light brown 

solid (221 mg, 81%).; H NMR d 1.20 (314, , ’.65 - 1-71 411, m), I -76- 1,85 (411, in), 

� 2.52 fit 1, rn), 4.09 (21I, of, 4.51 (111. ), 6.96 (2H1, d), 7.67-7,74 (3H, m), 8.15- 8.18 (11-1, 

in), 10.95 (1 H, 5), 11.05 (III, N); MS ore (M -Hy 503. 

Example 646: cis4-4-I( {5_U2,4,5-Trilluorophenvflaminol-L3.4-oxadiazoi4 

15 
vu 

Ca rbonyl)atpjno I -D henoxyl cvclo hexanecarl, oxyl ic acid 

N. 

HO 
H N�N 

0 

Lithium hyd.oxide mouoliydrete (134 rng, 4.38 rnmol) was added in one portion to a 

solution of ethyl cis-4- (4-[N5 5-[(2,4,5-trifluoiopheny)ainino]-1 ,3,4-oxadiazol2-

yl}oarbonyflarnino)-phenoxy}cyclohexanecarboxylate (Example 645, 221 her, 0.44 mmo) 

20 in a mixture of 11 IF (4 mL) ITzo (4 rnL) and MeOl-1 IS mL) and tire reaction mixture was 

stirred at 35CC for 3 Ii The reaction mixture was concentrated in vacuo and citric acid (40 

mL) was added. The resulting mixture was ISltcrcd, washed with H20 and morystauised 

from ethanolITl2O to give the title compound as a pale yellow solid (I IS mg, 56V0); Ifi 

NMR 8 1.66� 1.70 (411, m), 1.75-1,83(411, m). 2.33-2.40(111, fl), 4.50 (IH, 5), 6.96 

25 (2H. d), 7.67 - 7.74 (3M, Ut), 8.17 (111, of, 10,95 (111, s) 11.10 (111, 5), 12,05 (111, s); MS 

rn/c (IvI-fi) 475. The compound may be further rocrystallised from EtOH, melting point 

251-253°C, 
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The following examples were prepared by the generad procedure as described for 

[(3 ,4-difluoropIienyaniino)- I ,3,4-oxadiazol-2-yl } caforryl)amino]pyridin-2-yI } piperidin-4-

YDacetic acid (Example 619) using the appropriate starting material selected from Examples 

649 and 650. 

Example 1U NMR ö 
-7 

MS 

mie 

M+Fl 

647 - Ft 1.17 1.21 (m,511), 1.77 (d, 451 

H), 1.90 - 2.00 (m, I H), 2.20 
ethylphenyI)amjno-I34- 

(d, 2H), 2,56-2.62 (m. 211). 
oxadiazol-2- 

2,92 (t, 2H) 4.20 (d, 2H), 
yl}cathonyamino]pyridin-2- 1.04 (d, lii), 1.23 (d, 211), 

I yl}piperidin-4-yOacetic acid 
,,It (d, 211), 8.00 (d, IR). 

S,46 (5.111), 10,83 is, III), 

1.0.99 (s. IH) CO2H not 

seen 

CF, 1.17- 1.26 (rn.211) 1.77 491 

(d, 2Ff). 1.90 - 2.00 (In, 
(triiluoromethyl)phenyl]arnino 

LU), 2.19 (ci, 21-I), 2.91 (t 
}-I,3,4-oxadiazol-2- 

21’{), 4,21 (d, 2H), 7,03 (d, 
yI)carboriyflamino}pyrictiri-2- 

- 

H), 7.16 7.S3 (fl, W, 
yI)piperidin-4-yI]acetie acid 

800 (d, IM), 8.46 (5, N). 

]1I.04 (5, IH), 11,43 (5, IH); 

CO2flnot seen 

NOtOCYO - 
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The

fl-The

 following examples were prepared by the general procedure as described per methyl 

(1-If [({5-[(3 ,4-difluoroplienyl)amiuo 1,3 ,4-oxadiazol-2-yl} crboayl)amino]pyridin-2-

yl}piperidin-4-yl)acctate (Example 610) using the appropriate isothiocyanate: 

Example Name I ’H NMR MS 

inIe 

M+}L 
+ 

cthyiphenyflamiuoj-1,3,4- Cm, 2W, 1,99 1.98 (in, li-li, 

oxadiazol-2- 2.28 (d, 211), 2.76 - 2.83 (Ill, 

yl}carhonyl)amino)pyridin-2- 11u), 3.61 Is, 3H) 4.22 - 4.25 

y1}piptridin-4-yl)acetate (m, 214), 1,311, 214), 6.84 (U, 

S . lI-i), 7.23 (d, 2R), 7.51 (d, 214), 

7.89 (U, 114)8.46 (U, III), 

10.81 (5, Il-I), 10.85 Is, 111) 

’- ,. 

(trifluoromethyflphenvl]amiti 

---- 

(m,H), 2.28 

_)__�__? I 

-I 
o}-1,3,4-oxadiazol-2- [@,2H), 2.77-2.84 (ml, 2H), 

yI)carbonyl]arnhio)pyridin-2- I 3.61 (5,314)4.24 (U, 214), 6.85 

I 2H), 1.89-1.99  

ypiperidin-4-yl]acetate (d, 111), 7.76 - 7.82 (In, 4w). 

7.89 (U, lET), 8.46 (s, 111), 

10.92 is, IEI), 11.42(5.111) 

5 5 The following examples were prepared by the general procedure as described previously as 

in Example 480: 

a 

’NMR& Ths 
mmiceIimple

 R H 

1.39 it, 3H)Jl.84 (m. 651 437 
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cxadiazol-2- 2.75 -2.82 (in, 3U), 3.25 it, 

y}oarbonyDaminoJpyi’idiu- 21i), 4.31 4.36 (m, 21p, 

2-yI}piperidine-4- 7,25 (d, !fl), 7.43 (d, 214) 

carboxylic acid 7,7 (d, 21), 8.22 , 1H), 

8.68 (d, III), 11 .04 (s, 114), 

11.20 (5, !fl); CO20 not 

seen. 

I (trifluorometboxy)phenyfla 2.00 (m. 2f), 2.62 - 2,64 On, 

rnino}-!,3,4-uxadiazo!-2- II-!), 3.11 (t. 211). 4.18- 4.23 

� 

yI)crbonyamino}pidiu- (at, 214), 7.10 (d, lB) 7,50 

2-yI)piperid’me-4-carboxylic (d, 211). 7,79 (3 214), 8,08 

acid in, IH), 8,56 (d, Ill),! 1.10 

(s, H), 71.26(s, lH) CO2H 

� I lot seen. 

(trifluoroniethyt)phenyl)ami 1.92 (In, 214), 2.54- 2,56 (In, 

no).l,3,4-oxadiazo!-2. 111), 2.98-3.05 (m, 2H), 

yc&banyflamicc;pridn- 4. -4.6 (m, 211), 1-199 ’1, 

2-yl)pperidine-4<arboxy!ic III), 7,76 - 7.82 (at, 414), 

acid 7,98 (d. IH), 8.4S (d, 114), 

- 11.02 (a, 1110, 11,43 (s 1IJ; 

I 
, CO211 not seen 

The following exaalples were prepared by the geneMl procedure as described previously, 

as in Example 620, using the appropriate isothiocyanate: 

5 
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apte 111NMI4 8  

rn/C 

M+Ht 

654 Bt -R[ -R4- i.i8(,3fl)15l- I.61(m, 45! 

)amnio 1,3,4 2H), 1 86 2 91 (in, 211), 256 

r 262 (]fl, 311),291 298 

(rn1)amir*j,yridin 211). 3.63 (s,3K),4.14-4.18 

idine-4- (m, 211), 6,87(4, 111), 1.23(4, 

211), 7.51 (1, 211), ’7.91 (44, 

la), 8.48 (ci, IH), 10.81 (S. 

liii), 10.86 (5, III) 

OC?; 2ncthYl 41(04L4 Tsi -1.61 (in, 28), J .86-1.91 507 

(trifluoroniot1oxy)phenyI] (w, 211), 2,59-2.65 (rn 111), 

amiuo}-I,3,4-oxadiazol-2 2.91 -2.98 (in, 214), 363 (5, 

yfloarbonyl] amino) pyridin 314), 4.14- 4.18 (I-n, 2H), 6.88 

-2-yOpiperidine-4- (4, 111), 7.42 (U, 211), 7.71 (4, 

carhoxylate 214), 7.91 (44, 111), 8.48 (4, 

111). 
10.91 (5. III), 11.17 (s, 

- 

IH) 

methyl 1-(5- ([(5- (f4-. 1.51 - 1.61 (m, 21-1), 1.87 -491 

(trifluoromncthyl)phcnyl]a 191 (m, 2H), 2.59 - 2.66 (in, 

rnino)-1,3,4-oxadiazo!-2- 111), 2.91- 2.98 (in, 2H), 3.63 

y!)carbonyflarnino}pyridin (5, 311), 4.14-4.18 (in, 211), 

-2-yflpiperidine-4- 6.88(4, IM), 7.76-7.82 (I-mi, 

carboxylate 4H), 7.91 (dd, ff1), 8.49 (4, 

11-0, 10.94 (5, 111). 11.41 (5, 

3-Is 
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Examples 651-679 

The to1Jowng cxamp)es were prepaled by the general piocedure oiEnmp]e 525 using the 

appropriate commercially available aniline in place of 5-amino-3-methylisox’azolc. 

IramI.Ie same ’H NMR 3 MS 

mle 

6.97-1  2 iri, 2H). 1.29-1.46 (in, 2H), 

MW 

57 (trans -4-(4-i({5-[(2-  

chloro-4- 160-1.80 (m. 511), 2.07 (ci, 211). 2.24 

inethylphenyl)arnino]- it, 311), 2.31-2 4J (in, 11-1), 7.15 in, 

I3,4-oxadiazof-2- 30), 7.31 (s, 10). 7.60 (d, ZR), 7.69 

yl 
}carboayl)rnjno]phenyl (ci, 10), 10.20 (5, 1H), 11.51 is, I H), 

}cyc!ohe,y1)acctic acid 11,82 (5, Ill) 

465 658’ (trans-4-{4-r((5-[(4- 1.04-1.19 (rn -2H),1.39-1 52 (in, 211), 

rnetlioxy-2- 1,66-1.87 (in, SB), 2,14 (d, 211)2.25 

netbylphenyl)amino]- (s, 313), 2.38-2.48 (rn, 11-1), 3.76 (s, 

F1,3,4-oxadiazol-2- 311), 6.80-6,84 (In, Il-I), 6.85-6,88 (nI, 

yl}carbonyl)amino]phenyl III), 7.22 (d, 211), 7.47 (d, 11I), 7,67 

F }cyclohexyl)acetic acid (ci, 2W, 9.82 (5, III), 11.61 (5. III), 

F 11.95 is, IH) 

H-’ 

(rrais-4-(4-[((5-((4- 0.97-1.13 (in, 211), 1.30-1.44(111, 211), 453 

fiuoro-2- 1.60-1.79 (rn 511), 2,07 (ci, 211), 2.22 

tnethylphenyl)ainino- (5, 313), 2,31-2.41 (rn 10), 6.97-7.11 

I,3,4-oxadia2ol-2- (in, 214), 7.15 (d, 211), 7,56-7.65 (in, 

yI)carbonyj)arnino]phenyl 3H), 9.93 (a, 111), 10,78 is, !H), 11.88 

}cyc!ohexy!)acetic acid (5, 10) 

660 joans-4-(4-(f(5-{[4- 1.04-1,20 (in, 211), 1,381,54 (m, 211), 507 

fluoro-2- 1.66-I .88 (in, 511), 2,14 (ci, 211), 2.38-

(tritluoromethyi)phenylla 2,49 (rn 11-I), 7,21 (ci, 213), 761-7.75 F 
mino}-1,3,4-oxadiazol-2- (In, 41-1), 7.84-794 (in, 111), 10.35 (s, 

yl)carhonyllamino}phenyl 10), 10,87 (5, 111), 11.95 (5, 111) 

)cyclohexy!]acetic acid 
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ichLotophcauxo-

 

1,59-1.91  (m, 51), 2511 (d. 2H), 2,31-

1,3,4-cxadiazal-2- 2.41 (m, IH), 7.15 (d, 2H), 7.44 (d, 

yI}carboxlyl)amino]phenyl J H), 7.57-7.66 (rn, 3H), 7.95 (d, 1f1), 

}eyololiexyl)acatic add 10.45 (5, IH). 10.85 (s, IH), 11.89 (s, 

F Il-i) 

(trans-4-{4-[({5-[(2- 1.04-1.21 (in, 2H), l.jTiT5inl, 211), 480 

cbloro-4- 1.65-1.89 (it, 511), 2,15 (ci, 2H), 2,40-

cyauQpheayI)amiac- 2.49 (in, IH), 7.23 (d, 2H), 7.69 (ci, 

I ,3,4-oxadiazcl-2- 211), 7.89-7.95 (m, 111), 8.12 
(ci, III), 

yI}carbonyflamino)phcnyl 8,36 (ci, I H), 10.89 (S. 11-I), 11.00 (5, 

)cyd1 yl)aceuic acid 11-I), 11.94 (s, 
114)’I

 

__ 
663___

 
I 

(trans-4-{4-(({5-[(4- 1.02-1.20 (in, -211),1,37-1,54 (m, 214), 

cyano-2- 1.66-1.98 (in, 5H), 2.13 (d, 211), 2.31-

methylphei,yI)amino]- 2,44 (m, IH), 7,23 (d, 2H), 7.64-7,8! 

1,3,4-oadiazol-2- (in, 4H). 8,18 (d, LII), 10,46 (5, 111), 

yI}carbonyOamhio]phcny 10.99 (s, IH). 11.99 (s, 111) L 
}cyclolwxyl)acetic acid 

664 (’rans-4-{4-({5-{(4- 0,96-1.12 (in, 2HT0-1,45(m,2kI),483 

cfiloro-2,5- 1.59-1.80 (m, 5H), 2,06 (ci, 214), 2.18 

dimcthyIphcnyamino]- (5, *1), 2.24 (s, 3H), 2.32-2.40 (in, 

l,3,4 -ox adiazal-2- IfI). 7,14 (d,7,57-

yl)carboay1)arninopIienyI 7,65 (in, 3H),  

)cyclohexyl)acetic acid 111), 11.87 (5, IH) 
6631 (ti’ans-4-(4-[({5-{(4- 1.03-1,24 (in, 511), 1.37-1,54 (In, 2I4), 474 

cyano-2- 166-1.89 (m, 5H), 2.15 (ci, 2H), 2,39-

ethylpheny)amino]-I,3,4- 2.48 (in, 111)2,80 (g, 211), 7.23 (ci, 

oxadiaiol-2- 211), 7,65-7.79 (m, 411), 8.18 in, !H), 

yl) carbcnyflamino]plienyf 10.45 (5, N), 10,97 (5, III), 11,96 is, 

}cyclohexyl)acetic acid lET)  
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211), 1.34-1.55 (m,214), 131 

chloro-4- 1.63-1.89 (in, 51-1). 2.14 (d, 214), 2.38-

fluoropheny!)mino]- 2.48 (in, IH), 7.22 (d, 211), 7,30-7.41 

1,3,4-oxadiazo!-2- (in, 18), 7.547,63 (ni, 18), 7.70 (d, 

yl}carbcnyl)arniuo)plienyl 2H), 7.90-8.01 (m, 111), 10.47 (5, 111), 

}cycichexyl)acetic acid 10.97 (s, 111), 12.04 (5, 111) 

667’ (tran.s-4-{4-f({5-K4- 0.97-1.13 -(m,211), 131-1.47(m, 28), 469 

chloro-2- 1.60-1.8! (in, 511), 2,08 (d, 211), 2.23 

rncthylplienyl)arnincj- (5, 3H), 2.32-2.41 (m, III), 7.16 (d, 

1,3,4-oxadiazol-2- 21I). 7.23-7,36 (rn, 211), 7.62 (d, 211), 

yl)carbanyl)arninojpheriyl 7,76 (d, 11-I), 10.09 (5, 111), 10,90 (5, 

)eyclohexyl)acetic acid Ifi), 11-97 (5, lU) 

668 (trans-4-{4-[({5-[(2,3- 1,02-1,19 (In., 21-1), 1.35-1.54 (in, 28), 489 

dch1ovophet)amno- 1,65-1 ES (in, 50), 2,14 (d, 211), 2,38-

1,3,4-oxadi4zot-2- 2.48 (m, 111), 7,22 (d, 2H), 7.40-7,50 

yI)carbonyl)amina]pheny! (m, 211). 7.69 (d, 14), 797-8,04 (in, 

)eyclohexyl)acetic acid IH), 10,68 (s, 114), 11.01 (5, Il-i), 

12.05 (5, 18) 

669 ((rans-4-{4-R{5-((2,5- - 1-03-1.18 (In, 211), 1,38-1.53 (m, 28), 489 

dichlorophenyl)amino)- 1.65-1.87 (m, 58), 214 (d, 28)2.38-

1,3,4-oxadiazo!-2 2.48 (in, lI-I), 7,19-7,30 (m, 31-1), 7.58 

yI)ouibonyflarnino)phenyl (6, IH), 7,69(6,211), 8i 6-8.2 (in. 

}cyclohexyl)acetic acid 18), 10,69(5,IM, 11.02 (5, 18), 

12.05(s, 114) 

670 (frans-4-(4-[((5-[(2- 1.03-1. 18 (in, 211), 138-1.51 (m, 28), 515 

brorno-4- 1.66-1,87 (m, SH), 114 (d, 214), 2.32 

inethylphenyi)aniinoj- is, 38), 2.38-2.48 (Iii, 111), 7,2’ (4, 

I1,3,4-oxadiazo1-2- 28), 7.28 (d, III), 7.36 (5, 111)7.63- 

yl)carbonyl)amino)pheuyl 7,72 (m, 3H), 10.24 (s, 111), 10.94 (s, 

)cycloliexyI)cetic acid lii), 12,04 (s, IH) 
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97-G’fl

 Ili ’ans-4-(4-iRS-1t2- 102-1 19 (m, 211), 1.37I.53H),5231 

chl010-5-1.66-I .88 (in, 511), 2.14 (d. 213), 2.38- 

(trifiuo2ornefl2yl)phcnyIJa 2.49 (m, 111), 7.24 (d 211)7.55 (d, 

ininc)-1 ,3,4-oxadiazol-2- 111), 7.70 (d, 213), 7.81 (d, 111), 8.51 

yI)carbanyamino }phnyI (S. 111), 10.84 (,, 114), 11.01 (6, 114), 

)cyc1ohexyflactic acid 12,04 (5, III) 

.96- (m,Z1fl,I.29 .46 (m, �2U),  567 

blolno-4- 1.57-1.81 (in, 511), 2,07 (d, 211), 2.30-

(frifiuoroinethyphenyIa 2,41 (In, lH), 7.16 (d, 211), 7.63 (d, 

mino)-1,3,4-oxadiazo1-2- 211), 7,80 (d. 111), 8.02 (5, 111), 8. 17 

y!)carhonyl]amino)phenyl (d, 111), 10,56 (5, IR), 10.9� Is, Il-I), 

)tycIohcxyI)acetc acid 11.97 (5, If!) 

£73 frmcis4-(4-ff(5-{[2- 1.01 -1.20 (in, 21-1), 1.34-1.53 �(m,211), 523 

chjorc-4- 1.64-1.89 (rn 5F1), 2.14 (d, 2H), 2.36-

(trifluoromethy1)phe1iyl1a 2,48 (m. Iii), 7,23 (d, 211)7.70 (d, 

iiuno}-1,3,4-oxad1nol-2- 211), 7.84 (d, IF, 7.96 Is, lEt), 8.37 

ycarhonyl]arninc)phenyt33

 

), 
10.81674

  
)cycowxyacctio acid  (5, V-I) 

L20 (m, 211).  Ufl.53 (in, 211), 535 

brornu-2- 1.65-1.98 (ni, 51-I), 2.14 (d, 214), 2.37-

chloropheny1)ainino]- 2.48 (m, 111), 723 (4, 21-1), 7,62-7,73 

1,3,4-oxadiazo!-2- (rn 311), 7,83 (s, 113), 7.99 (d, 111), 

y I 10.58 is, 114), 1100 (5, III), .12,04 (s, 

}cyclohexyflacetic acid IH) 

Em (tranx-4-{4-[({S-t(3- �1.03-1,1801,2H), 1.37-1.52 (m, 211), 469 

ehloro-2- 1.661,86 (rn, SkI), 2,14 (d, 211)2,34 

rnethy1phenyI)arnino- (s, 31-f), 2,39-2.49 (rn If!),?. 11-7.25 

,34-oxadiazol-2- (in, 311), 7,27-7,34 (in, lID, 765-7.75 

yUcarbonyDarnino3phny1 (rn 3H), 10.31 (3, III), 10.96 (3. lii), 

)cyc!ohcxyl)acetic avid 12.03 Is, 111) 
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676 103-119 (n,,20), 1,37-151 (rn, 28), 513 

brornu-2- 1.65-88 (flu, 514), 2,14 (ci, 211), 2.28 

,nethylphenyl)ainiiuoj- is, 311), 2.37-1.48 (m, 1H), 7.17-7.30 

1,3,4-oxadiazul-2- (rn, 48), 7.69 (ci, 211), 8,08 (5, lii), 

yl}carbonyl)amino]pheiiyl 10.24 (3, III), 10.98 (3, 111), 12.02 (s, 

}cycfrhexy1)accie kind fl-I) 

677 (trans-4-(4-[({5-[(2- 1.03-1,20 (In, 211), 1.38-1.53 (m, 211) 473 

ehloro-5- 1.64-1.87 (rn SH), 2.15 (ci, 211), 2,37-

fluorophenyl)aminoj- 2.49 (In, Ifi), 7,03-7.10 (’B, III). 7,23 

I,3,4-u,cadia2ol-2- 
(ci, 

211), 7,56-7.63 (m, IH), 7.69 (ci, 

yI)carhonyl)ainino],henyl 2H), 7,97-805 in, li-I), 10.69 (s, H) 

)cvclohexyl)aeetic acid 11.03(5.18), 12,07 (5, 111) 

678’ (n’ tons -4-(4-[({5-[(2- 1.04-1.20 (rn 211), 1.38-1,52 (m, 211), 469 

chloro-5- 1 67-I .87 (In, 511), 2.14 (ci, 21-I), 2,34 

methylphenyl)arnino]- (s, 31!), 2,39-2.49 (mu, 111), 7.05 (ci, 

1,3,4-oxadiazol-2- III), 7.23 (ci. 2H). 7.42 (ci, III), 7,68 

yI)carbonyl)arnino)phenyl (it, 211), 7.75 (s, IB), 10,37 (5, 111), 

}cycloliexy[)acetic acid 10.95 is, 111), 12,02(3,III) 

679’ (trans-4-(4-R{5-[(5_ - 1.03-1.19 (m, 2H). 1,37-1.52 (m, 2Ff), 469 

chloro-2- 1.67-1,87 (m, SH). 2,14 (d, 28), 2.29 

methylphenyl)a,nina]- (s, 311), 2.38-2.48 (m, 111), 7.13 (ci, 

1,3,4-oxadiazol-2- Ili), 7.22 (d, 2H), 7,28 (ci, 111), 7.69 

yI}carbony1)aminop1enyt 
(ci, 211). 7.97 (s, 18), 10,25 is, lI-f), 

}cycIohexyI)acei acid 10.99 (s, IH), 12.02 (3, Ii)  

Inc proauct was recrystallused 

Example 680 

The following example was prepared by the general procedure of Example 483 using the 

appropriate aniline R’NH2 and isoihiocyanate R2-’[CS. 
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nile 

MW 

I ]i m), 2.16-222(311, in), 2,33-2.68 C (311, in), 3.50 (Ili, m), 4.06-4.11 

I 
(214, or). 7.21-7,28 (211, m), 7.36 

(1Ff, d), 7.47-7.50 (19, iii), 7.68-

7.75(311, in). 10.95-1 0,97 (111, 

ji.23 (111,$) 

Example 681 
The following example was prepared by the general proccdw’e oI’Bxamp)e 498, using 

Example 680 as Starting na vial (SM), 

� 
. HO7om-KO(Oç  

Example if NMR6 Mrnlv 

mve 

81 t).99-2.12 (311, m), 1.7.I -192(1 I-I, In), 2.13-2,24 (314, m), 443 

128-2,44 (21-1, in), 3,42-3,33 (11-1, In), 7.2-7.28 (214, in), 

735-140(111 m) 745-750 (111 m) 765-775(311 m) 

6(1M,d),1H,$),I2.Ol(1H,$) 

� Example 682: Methyl 1-(5-W{5-ff34-dWuozyheni4awia&-J3,4-oxa djazol-2- 

xUth9n yl)mM ul -3-meth ylv.’nd ji-2-,] pi3 en ]ine-4-c rI, oxylate 
F 

To a atm-ed suspension oImethyl -(5-{[hydrazino(oo)aoetyI3ainino}-3-mcthyIpyridin-2-

10 yI)piperidine4-oarboxylatt (Intermediate III) (336 mig; 1.00 inniol) iii arihydrous DMA 

(5 mL) was added 3,4-difluorophenytisothioeyaiiate 1206 mg; 1,20 mniol) and the clear 

solution, obtained on warming, was heated to 45°C for 1hz. EDAC (23’ mg) was added 
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and the reacion heated a 5 OC for) hn the reacion mixture was ccled and ’water (-5 

rnL) was added, The precipitated solid was filtered off and dried under vacuum at 60 OC to 

leave the title compounds as a yellow powder (38 lmg, 810% yield). I-I NMR 61.62 1.81 

(in, 20), 1.83-2.00 (m, 211), 2.16 (5, 311), 2.51 -2,59 (In, II-!), 2.65- 2.84 (m, 20), 3.23-

5 3.4! (m, 211), 3.70 Is, 3H), 7.28- 7.40 (m, III), 7,39- 7.57 (in, IH), 7.59 7.76 (m, 1W, 

7.90 (d, If), 8,44 (6, 111), 10,97 Is, III), 11.16 (5, 10). MS rn/e MH = 473. 

40 ’0 

El 

Ina similar manner, from the appropriate hydrazides (Intermediates 1!! to 113) and the 

commercially available isothiccyanares, the following example were synthesised. 

H 

Example Name 111 NMR 5 ’MS 
rn/c 

683 Methyl 1-(3-yI-5-({(5- 1,62 - 1.79 (in, 21-1), 1,83 - 521 

R 4-OCF3 ([4- 1,97 (in, 20), 2.25 (5, 30), 

trifhioromethoxy)phenyljarnin 2,44 - 2,52 (m, III), 2.66 - 

oJ-1,3,4-oxadizc1-2- I 2.81 (in , 2K), 119- 3.37 (III, 

yI)oarbonyl]amniao}pyridin-2- 20), 3,66 (s, 30),7.40 (d, 

yl)piperidine-4-carboxylate 20), 7.69 (d, 20), 7.90 (d, 

10), 
8.43 (d, 111), 10.98 is,IH), 11.16 (s, III) 

684 ,61 - 1.82 (in, 211). 1.85- 505 
- 

Methyl 1 -(3 -methyl-5-({(5 
R 4-CF3 1,99 (rn 21F, 2.18 (s. 30), 

([4-
I 2,52 - 2.58 (in, 111)2,68 - 

trifluoroniethyI)phenylamino} 
I 2.83 (m, 211). 3,24 - 3,42 (in, 

- I 3,4-oxadizol-2-
I 211), 3.58 (s, 30), 7,62 - 7.88 

yI)carbonyl]amino}pyridin-2-
(n, 411), 7,92 (6, 111), 8.45 

iperidine4-caboxyIate 
Iod, 

’ 

11,00 (s, 10), 11,39 

_ _JH)_ _ 
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30J - 

R=4 EtMethYl 211), 1.86 - 1.99 (In, 211), 2.19 
ethylpheoy1)ainrnoj-1,3,4- 

2.5 -2.64 (rn 311), 
oxadiazol-2- 

2.68- 2.83 (in, 213), 3.31 (d, 
yl)oarbonyl)amino3-3- 

2Ff), 3.58 (s, 311), 7.22 (4, 
methylpyMwn-2yJ}piperidine- 

211), 7.50 (d. 211), 7.90 (d, 
4-carboxylale 

110, 8.44 (d 111), 10,83 (s, 

lii), 10.95 (S. 1W) 

R 

Example I. Name ’Ti NMRÔ MS 

rn/c 

M+LC 

686 
- 

Methyl (l-{5-[((5-[(3,-4-- 1.24-1.45 (rn, 2R), I . 1,78 487 

R 
= 3,4-diF dWnoropIienyI)ninoj-1 ,3,4- (m, 2H), 1,78 - 1.92 (m, IN), 

oxadiazot-2- 2.18(5,311), 2.31 (d, 2H),2.60 - 

ycrbo2i3’J)ainnoJ3- 2,75 (rn, 211), 3,25 3,39 (m, 

methylpyridin-2-yl}piperidin- 211), 3.56 (s, 311), 7,28 - 7.39 

I 4-yl)acetate (in, lI-I), 7.39 - 7.53 (rn IH), 

7,62-7.74 (rn, IEI), 7.89 (d, 

113), 8,43 (d, III), 11.06 (5, 111), 

11.30(s, 111) 

687 1,24 
- 1.43 (rn 211), 1.63- iTh 535 

R 4-OCF3 
Methyl [1-(3-mathyl-5- 

{ 

[(5- 
’(in, 213), 1,79 - 1.92 (m, 1W, 

((4-
2,25 (5, 3H), 2,32 (4, 21-0, 2.61 - 

trifluoromethyl)phenyl) amino 
} - 2.75 (rn 211), 3.22- 3,39 (In, 

,3,4-oxadizol-2-
2W, 3.65 (s, 313), 7.40(4, 2N), 

yl)oarbotayl) amino) pyridin-2-
7,69 (ti 2H), 7.90 (4, III), 8.43 

yl) Mperfdin-4 -yl] acetate 
(ci, IN), 10,98 (5, ITT). 11.23 (s, 
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Methyl fl -(3 -methyl-5-{[(5- 
R=4-CF3 (in, 2H),1.78 -1.93 (m, 

114),2.17 Is, 3H),2.32 (d, 
Itrffluoromethyl)phenyflamino}- 

2fl)12.59 -2.75 (m, 2F1),3.24 - 
I ,3,4-oxadizol-2- 

3.41 (m, 2H),3.70 Is, 3u)a.61 - 
yl)carbonyl]amino}pyridin-2- 

7.84 (N, 4R),7.90 Cd, lH),8,43 
yl)piperiditi-4-yljacctate 

(U IH), 10.98 (S. 111),1148 (5. 

111) 

689 

K = 4-H 
Methyl (1 -{5-[(15-R -
ethyl phcnyflaminaj- 3,4-

oxadiazol-2-

y1 } carli oiyl) amino] -3-

inethyIpyr din-2y1 } piperi din-4 - 

yJ)acetate 

211),I .67-1.78 (III, 2}1),l.79 - 

1.90 (m, IH),2.16 (s, 311)2.31 

(d, 2H),2,57 (q, 2H),2.62 - 2,75 

(xii, 2H),3.22 - 3.39 (m, 

20)3.67 (3, 3H),7.21 (d, 

211)7.49 (d, 2H),7,89 (d, 

I11),8.43 (d, I H), 10.8! 

tFl),1I,02 (, Iii) 

ONQR 

Example Name . 

Ethyl 2-(1-(5-[U5-[(3,4- 

BNMRÔMS 

rn/c 

M+1f 

1,08 (d, 3H),I .19 (t, 311)3.29 3 

R 3,4-dip difluorcpheiiyl)amfrio]-1,3,4- 1.45 (rn 2H),1 .55 
- 1.67 (ni, 

oxadiazo1-2- 2H),1,67 -1.79 (xii, 111),1.92 

yflcarbonyOamio}-3- (s, 311)2.10-2.23 (rn 

rnethylpyridin-2-yl)piperidin- 2H),2.24 -2.34 (xii, IH),2.56 

4-yI)propanoate -2.73 (at, 211)3.21 -3.46 (in, 

3H),4.02 - 4.13 (Ui. 2FI),7.27 
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F-7 38 (in, 111)7.38-733 (m, 

IH),7.61 7.75 (in, 111),7. 

89

(d, 111),8 .43 (Cl, 111),! 1.37 (S. 

III). 

Ethyl 2-(I -(3 -methyl-5-[[(5- 
R 4-O CF3 

- 1.47 (In, 214)1.51 - .68 (m, 

211),! .67 - 1.19 (rn, 1U),2.24 
trifluarornctliyl)phcnyl]arnino}- 

( 

311)2,23 - 2.35 (it. 
1,3,4-oxadizol-2- F IH),2.55 -2.76 (in, 211),3.22 
yI)corbonyI]ino)pyridn-2- 

-3.44 (m, 3H),4.07 (q, 
yl)piperidin-4-yI]propanoate 1 

211)3,39 (d. 211)7.67 (Cl. 

2H),7.87 (Cl, 111),8.40 (Cl, 

F
 

111),1 1.05 (5, IFI) 

R = 245 
Ethyl 2-(1-(3-methyl-5-[({5-

trir 
[(2,4,5-trifluorophenyl)arninoj-

I ,3,4-oxadiazol-2-

yl } carbonyl)amirro] pyridine -2-

yl}piperidin-4-yl)propanoatc 

R4-Et F Ethyl 

ethy1phcnyl)wnino)- 1,34-

oxadi azol-2-

yl } carboayl)arn ino)-3 - 

rnctliylpyridin-2y1 ) pip oridin-4-

yI)pr op a U o at e 

311),1 .25 - 1.48 (rn 21-0,1.51 

- 1.67 Cm. 2H),1,68 -1.78 (In. 

IF),2.14 (s, 3H),2.24 - 2.38 

(rn, 11),2.53 - 2.73 (in, 

211),3.20 - 3.45 (in. 314),4.08 

(q, 211)3,67 (q, 114)7.88 (Cl, 

I H),S. ’5 (q, I H),8.43 (d, 

1H),10 99 (S’ 131) 

1,35 (in,2H), 1.60 (m, 2K), 

173 (in, IH). 2.20 (5, 31-1), 

2,30 (in, IF), 2.58 (q, 21J), 

2,60 (in, 211), 3.37 (n, 214), 

4.07 (q, 21-1), 7.20 (Cl, 211), 

7.48 (Cl, 211), 7.85 (Cl, 111), 

8.42 (d,2H), 10.84 (s,IFI), 

10,97 (s,IH) 
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The 

304

-The
 following examples were prepared from the appropriate esters (Examples 682-689) by 

hydrolysis Following the method of Example 320. 

HOQYtOQ 

Example 

P. = 3,4-diP di11uoropbenyl)aniino-1,3,4-

oxad jab 1-2-

yl }carbonyl)amirio]-3-

methylpyri din-2- y I) piperidin-

4-yl)acetic acid 

1.77 (in, 2H), 1.75 - 1,89 (rn 

IF!), 2. i 3 (d, 21-1), 2,28 (5, 

311). 2.69-2.9! (m, 2H), 3.31 

- 3,48 (in, 21-1), 7.22-7.32 

(in, III), 7,32 - 7.47 (In, lii), 

756- 7,68 (In, 111), 7.97 (s, 

IH),8.43 (d, 111), I LU (I, 

IN), 11.31 (s, 114) 

[I-(3-rnethyl-5-{((5-{(4- 
R 4OCF3 1.85 (m, 21), 1.84- 1.99 (In, 

(t orotnetho tyjama
 

I IN), 2.21 (d, 2H), 2,35 (s, 
o}-1,3,4-nxadiazol-2- 

] 

3fl) 2,79-3.02 (m, 2H), 3,42 
yl)car1aonyljamino)pyridin-2- 

- 3.54 (m, 2H), 7.41 (d, 211), 
yJ)piperidin-4-yI]acetio acid 

7,70 (d, 21), 8.05 (5, III), 

8,44 (s, I IN, II. 14 (s, 2H). 

R CF3 
[1-(3-melhyl-5-{[(5-{[4- 

1,85 (an 2H), 1.85- 1,98 (m, 
(trifluorornethyl)phenyt)arnino I 

IN), 2.22 (d, 211), 2.34 (5, 
}-1,3,4-oxadiazol-2- 

3M) 2,81 -3.00 (in, 2a), 3.43 
yl)carbonyl)amino)pyndin-2- 

yl)piperidin-4-yl]acetic acid 
- 354 (jjj 2H) 7,78 (q, 411), 

8.06 (s, IN), 851 (d, III), 

111.23 (s, 3M), 1155(5,111) 

rn/c 

M+IC 
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37, 

40 

fl 

-305-305- 

R 4-Et 211). 1.72 - 1,85 (in, 28), 1.85 
rn ethyphenyI)arno)-1,3,4- 

. I 
- 1.94 (m, 10), 2.21 (d, 211). 

oxadiaoI-2- 
2.35 Is, 311), 2.57 (q, 20), 

IyIJcarbonyflama-3- 
(2.80- 2.96 C. 2W, 3.43 

methypyridhi-2-yI}piperidiu- 
3.54 (m, 28), 7.21 (d, 20), 

4-yI)aeetic acid 
7.51 (d, 28), 8.03 (3, 111), 

8.50 (d, lii), 10.86 (s, 10), 

11.26 (3, IF) 

NIP 
0 

Example Name IMSI 

Md1 

1.55- 1,73 (m, 211), 1.78- .459 

cxadiazc!-2- I 2.30-2.39 (m, 111), 2.73-

yl}carbony)amino]-3- 2.92 (m, 28)3,29-3.43 (m, 

R 3,4-diF diflaorophenyl)anjjno]-I,3,4- 1.92 (in, 2H), 2.25 (3, 30), 

rnethy!pyridin-2-yI}piperidine- 2H), 7.19- 7.32 (in 11), 7,32 

4-carboxylic acid - 1.45 (m, 10). 7.54-7.71 

(m, IH), 8.0! is, lH), 8,41 (d, 

IF), 11.08 (3, IH), 11.18 (s, 

111), 11,30 (3, IH) 

699 1,64-1.82 (rn 211), 186- 507 

LP3(trifluorcmetl’oxy)phcnyIlamih 

2.01 (in, 211), 2,32 is, 30), 
l-(3-niethyl-5-{[(5-([4- 

o)-1 ,3,4-oxadiazc-2- 
2.38 -2.45 (m, tO), 2,77 - 

yDcarbonyl]aniino}pyridin2- 
.2.97 (rn 2H), 3.32- 3.48 (m, 

211), 7.38 (d, 21-1), 7.65-7.17 

(1-1), 8.49 cd 
yl)piperidine-4-carb:ylic acidm, 211), 8.09 (5, 

1,
 11.14 , 111), 11.26 (s, J 
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R = CF3 
1 -(3 -’nethykS- 

1.93 (m, 210, 116 (5, 313), 
(ftifiuoromethyl)phenyflamino I 2.33 2,39 U°, 113), 2.76 
}-1,3,4-oxadioI-2- 

2.92 (m, 21), 3.28-3.43 (m, 
yUcarbonyl]arnino}pyridin-2- 211i, 7.62- 7.79 (rn 4) 1.95 
yl)piperidine-4-carboxylic acid 

(S. Hid, 8,44 (d, lu), 11.12 

(5, IH), 11.38 (5, 111), 11.51 

(5,111) 

I
R = 4 -Et 211 (m ). 1.87- 1.99 , 21A), 2.23 

I ethy)phcnyl)amino]-1,3,4- 
I 

I -2.33 (rn MI), 2.37-2.47 
� 

oxadiazoI-2 F m, 114),2 59 (q, 214), 2.79 - 
yI}carbonyl)amino]-3- 

I 2.93 m, 210,3.34-3,47 (m, 
methypyrid-2-yI)piperidine- 

211). 7,21 (d, 2H), 7,45 - 7.55 
4-carboxylic acid 

(m, ZR), 7.91 (s, 111), 8.44 (s, 

I 111), 10.84 (s, IR), 10.94 (5, 

F lH),ll.16is, III) 

Example 702: 145-f1(5-11444-Fluorophenoxy)phdnyuamiiw -1 3.4-oadjazol-2-

vOn -b anvIl a millo I oyri din-2-y flo io ovid ne-4- Ca rho xylie acid 

Har 
� 

, 0 H 

F 
S To a sUced so%uton oimothy 1-c5-j[(S-114-(44luorophenoxy)plaenyl]annno)_L3,4_ 

oxadiazol-2_yOcarbonyIjamino)pyridin_2_yOpipei’idine4carboxyIate (Example 705. 415 

rug, 0.78 mmol) in MoOR (5 mL) was added 2M NaOH (2 ruL. 4 inmol) and the reaction 

mixture was allowed to stir at ambient temperature overnight. The solvent was evaporated 

and the aqueous residue adjusted to pH -1-2 with 2M HCI, the solid was filtered and dried 

10 to leave a cream solid (284 mg). Glacial AcOFT (-40 niL) was added andthe auspension 

heated to 150 °C, a small amount of material still didn’t dissolve so the sospeosion was 
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filtered 

307

-filtered and allowed to cool. The rosultiiig solid was filtered and dried under  vacuum at 40 

t to leave a white solid, I06rng. 

’fi NMR 6 1.57-1.66 (m, 2I-I)  1,91 - 1.95(in, 211), 2.56 -2.62 (m, 111), 3.14- 3.20 (m, 

�211), 4.14 (ci, 211), 7.0 7.04 (rn 211), 7.11 (d, 214). 2,22. ( 21d), 726-2.3! (m, UI), 

7.63 (d, 211), 8.14 (d, 111), 8.51 is, lii), 11.06 (5, li), 11.24 (a, flIJ MS nile M144 519. 

xampes 703 and 704 were prepared using the procedure described above, from Examples 

707 and 706 respocüvely. 

10 inple 703: 

yncarbonyflatniuo1riyri(Iiu_2_’yn_4ilitiElieriduIle4carboxyiic acki 

’11 NMR 51.1’) (a, 311), 1.37- 1.43 (in, 211), 1.97- 2,00 (m, 271), 3,11 (1, 2H), 3.86- 3.89 

(m, 21f), 6.87 (d, 111), 7,01 7,04 (In, 211), 7.09 d, 211), 7.22 it, 2W, 7.62 (d, 211). 7.90 

15 (do 1H), X.47 (a, tEfl, 10.94 (s, 01), 11.00 (5, 111)12,4! (5, 1f{);MS rn/a M11 533, 

Example 704: 1I-(5-ff(5-ff4-(4-Fluoruhenoxypenyflrnnjno-j,3A-ondjazpI-2. 

v_flnrbonyl1 pxnino1nyrIdjn-2-yflDiperidiu-4-yacttic acid 

� 20 1 NMR 81.15- 1,24 (In, 210, 1.73 - 1,76 (In, 21-1), 1,90 - ’.94 (rn, 10), 2.19 (d, 211), 2.83-

2.89 (m, 214), 4.20 4.24 (n, 21-1), 1I.43 - 1104 (m, 314), 7.11 (a, 211), 7,19 - 7.24 (rn 211), 

7.62(6, it-fl, 7.96 (d, 111), 8.46 (5, Ill), I I .01 or, 271); MS rn/c MI? 533. 

Example 703: Methyl 145-1 1(5-I 4-(4-fluoropheuoxy)pljenyll aminol4,34-oxadiazol-

25 2-v])earbony]larnlnoThyridin4yflpiperidhie_4_carhonlate 
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To a stined solution of4-(4-fluorophenoxy)aniline 090mg, 0.93 mmcl) in any&ous 

DMA (4 mL) wag added 1,F-carhonothioylbis(lH-imidazole) (167 mg, 093 mmcl) and 

the mixture stirred at ambient temperature for Hr. Methyl 1-15-

[hydrazino(oxo)acetyl]amino}pyridia-2-yl)piperidine-4-carboxylate (250 mg, 0.78 mmcl) 

was added and the reaction mixture wag heated to 50 °{J for the  EDCI.HCI (ISO mg, 093 

mmcl) was added and the reaction mixture heated to 85 °C overnight and then allowed to 

cool to ambient temperature. Water (-20 mL) was added and the suspension filtered, 

washed with ether (-IS niL) and dried to leave the title compound as a pale yellow solid 

(415 mg, 0.780 mmol, 100%). H NMR 5 1.50- 1,58 (m, 2}I), 187- 1.90 (m, 21-I), 2.61 - 

10 2.67 by, 111), 2,90 -2.94 (In, 21-I), 3.62 is, 314), 4,!? (d, 21-1), 6.87 -6.89 (m, lU), 7.00-

7.10 (In, 411), 7.19-7.23 (ni 211), 7.60-7.63 (m, 21-I), 7.90- 7.92 (m, IH), 8.48 (5, Il-I), 

10,95 (5, lI-I), 10.99 is, IH); MS m/e ME 533. 

Examples 706 and 707 were prepared using the procedure described above. 

IS 

Example 706; Methyt (1-(S-( 115- 114.(4-lluoi’ophenoxy)pheuyll amiaal-1.3.4-oxadiazol-

2-yflcarhonyllamlnolpyridin-2-ylipiperidiij-4-ylI 

acetatCod,

 u

 

- Methyl [I -(5- ( (hydrazino(oxo)acetyl] amino)pyridin-2-yI)piperidin-4-yI]acetate (262 mg, 

20 0.78 mmcl) was used instead ofetflyl l-(5-{hydrazino(oxo)acetyl]amiao}pyridin-2-

yl)piperidine-4-carboxylate. The title compound was isolated as a pale yellow solid (379 

fig, 0.694 mmcl, 89%). ’H NMR 5 1.14- 1.20 (m, 2H), 1.68- 1.73 (ni, 2W, 1.91 -1.95 

(m, III), 2.28 (d, 21-1), 2,76 - 2,82 (in, 2H), 3.60 (5, 314). 4,22 - 4.25 (m, ZR), 6.84 - 6,86 

(rn 12), 7.00-7.10 (m, 411), 7.19-7.23 (m, 22). 7.60-7.63 (m, 211), 7.88 -7.90 (iii. 

25 Iii), 8.46 (s, 111), 10.93 (5, IH), 10.99 (s, IH); MS rn/c MH* 548, 



WO 2006/0641 W ecTIGI1200510047z 

-309-

Example 707, Methyl 145-I I(5-{l4-14-fluorophenGxyphenyllamino1_L3.4axadiazpI 

2-yi)carbonyllarninoi pyr,dtn-2-yl)-4-methyIprperi(liae-4-carboxvIat 

5 Methyl I -(5- ({hydrazino(oxo)acety1amiiio pyridin-2-yl)-4-methylpiperidine-4-

oarboxy)ste 1262 mg 0.78 mmol) was used instead eiethyl -(5-

([hydrazino (oxo)acetyflamuno} pyridin-2 -yl)p iperidin e4-carboxyIate, The title compound 

was isolated as a pale brovn solid (410 mg, 0,75 mmol, 96%). H NMR 8 1.18 Is, 311), 

1.41 - 1.47 (m, 211), 1.96 -2.02 (m, 2H), 3.08-3. 5 (itt! 211), 3.65 (& 31-)), 3,84 3.88 (in, 
10 211), 6,86 6.88 (in, Il-fl, 7,00 -7.10 (in, 411), 7.19-7.23 (m, 2H), 7.60 -7.63 (m, 211), 

7.89-7.91 on, il-fl, 8.47 Is, 114), 10.94 (5, lI-I), 10,99 (5, Ii); MS ’ti/e M144 548. 

Example 7Oa: (1-t5-Wl5-Y3.4-diThwroyhovy))a,njso-J .3.4-piadino]-2-

- vile arb opyli a miii ol Dy ridin-2 -ylI -4- n%ethy!p uiied d ia-4-yI) acetic said 

15 

Prepared from Intermediate 114 by hydrolysis using 5 equivalents of 2M N5GH in MeOfi 

followed by purification on a reverse phase system eluting 5-95% water (0.2% 112k) - 

MaCN (0.2% TFA). 11 NIvTR 8 1,07 (a, JE{), 1.42- 1.46 (m, 2H), 1.56- 1.61 Cm, 211), 

2.24 (a, 211), 3.40- 3.47 (rn 211), 3.58- 3.62 (m, 214). 6.88 (d, 111), 7.34-7.36 (m, li-I), 

� 20 7.59 (, Ia), 7,68 - 7.73 (rn IB), 7.91 (<I, IR), 8,46 (s, 11-1), 10,98 (s, 11-I), 11,27 (s, IR), 

12,04 ts, Ifi); MS rn/c MW 473. 

The following compounds ccvre prepared from the appropriate esters (Intermediates 115-

117) in the same majiner as described above: 

25 



353 

S 

11’020&VR64489 PC’IYG R2?Kf5/(IO 726 

-310- 

TMR 

(400 MD; UMSO) 5 

ms 

rn/c 

M+IC 

R L_R2R3F lrifiuorophenyl)amino]- I 34-

oxathazol-2-

yl } carbonyl) amino] pyri di i-2 - 

yl}piperidin-4-yI)acetic acid 

R"R3’F{, (trifluoromethyl)phenyl]amino 

1-1,3,4-oxadiazol-2-

yI)carbouyl]amino }pyrdin-2-

yI)piperidin-4-yl]acetic acid 

214), 1.51 - 1.56 (in, 2M), 2.19 

(s, 2N), 3.34 3.39 (in, 211), 

3.53 - 3.56 (in, 21-i), 6.82 (d, 

IR). 7.65-7.72 (in, Il-I), 7.84 

(U, III), 8.10- S.17 (m, Ili), 

8.41 is, IN), 10.94 (s, 1 H), 

11.05 (s, Il-I), 11,99 (s, 111) 

8.48 (s, IH), 8.06 (6,114), 7.82-

7.77 (in, 4H), 7.16-7.11 (m, 

1W), 3,66 -3.62 (RI, 211), 3.51 - 

3.47 (rn 21-I), 2,27 (5, 211), 

1.66- 1,62 (rn 2H), 1,52- 1.46 

(In, 211), 1,09 (s, 3Ii; COzif 

not Seen, 

R"4&3fl, LluoropIlenoxy)phenyl]amiao}- 2F1), I ,6 - 1.62 (rn, 211), 2.24 

R3’0(4-F- 1,3,4-oxadiazol-2- . is, 21-I), 3.41 - 3.45 (in, 211), 

C6H4) yI)carbonylJamiiio)pyridin-2- 3.57- 3,63 (rn, 211), 6.84 (6, 

yI).4-rnethylpiperidin-4- H), 7,00 - 7.04 (in, 211), 7,09 (d, 

yI]aeetic acid 211), 7.21 it, 2H), 7,62 (U, 214), 

7,92 (U, IF, 8,46 is, H), 1095 

(s, IN), 11.00(5,111), 12.05 is, 

111) 
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Example 712: 241- 3-Methyl-5-IU5’1(2,4,5-trifluoropbenyl)amiool-1,3,4-oxadiazel.2-

yfl car L onyfl a ’nino py rid i u-2-yr I pincrid in-4-y I) p r°fln 0 ic acid - 
F 

F 

Fm� OLAX 
Ethyl 2-( I - { 3 -methyl -S-U ( 5-[(24,5-trifluorophenyl)amino)- I ,3,4-oxadiazol-2-

yI}carbonyt)arni(ioJpyridine-2-yI)piperidnA-yl)propanoate (Example 692) (70 fIg; 0.33 

rnrnot) was dissol’ved in dry TRIP (2,0 rnL\ treattd with Potas mutim Y$aAoIatt (167 

on; 1.30 mmcl) and placed in a Biotage ’Initiator’ microwave, The rcaetion was heated at 

90°C for 35 mins., monitoring by LG.MS, as a yellow precipitate formed. The reaction was 

incomplete (-O°/a ester remained) A further portion ofpotassium t]-imethylsilanolate (I? 

10 ing) was added and the reaction was returned to the microwave for 15 mars. Very little 

more reaction was seen lie -5% of sending ester remained). The resulting yellow 

suspension was treated with water (3 mL) and acidified, to about pH 2, with dropwise 

addition ofaq, IN! I-Id. With vigorous stirring for �1 chips, a white precipitate fenDed 

which was filtered, washed with water and dried mider vacuum at 60 °C to give the this 

IS compound (45 lug; 79% yield). 

’FT NMR 8 1.08 (ci, 3J), 1.29- 1.53 (m, 211), 1.58- 1.83 (m, 3H), 2.16- 2.28 (in, 111), 2.34 

(s 
314h 2.74 -2.94 an, 21-I), 3.43- 3.56 (in, 21T), 7.64- 7.78 (mu, 1141, tOt (s, lU) 8.09 - 

8.21 (In, I H), 8.44 is, 114), 11.02 is, IN), 11-26 is, III). MU = 505.53 - 

Preparation olsEartins Materials 

20 Intermediate 1: Methyl F(4-morpholin-4-yl nheayflmiuoRoxoacethRe 

0 01 

C’NJfl–�N 
ki H 

Methyl chlorcoxaacetate (4,64 mL, 50 minol) was added dmopwise to an ice cooled solution 

of4-rnorpholinoaniline (8.919, 50 mmcl) and etliyldiisopropylamine (9.4 mL, 55 mmcl) in 

DCM (125 mL) The reaction was stirred for 2 hat room temperature then quenched with 

25 water (100 mL)Jhe organic layer was removed, dried MgSO4), filtered andavaorated to 
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give the title compound (11.7 g, 89%): ’1-I ttivIR 510.63 (111, s), ’1.61 (211, ci), 6.92(214, 

I

 

3 bg 13M, s), 3.78-3.68 (41-1, m), 3.15-3.04 (411, m); MS rn/c MW 265. 

Do foilowijag intejmecliates were prepared by the general procedure of intermediate I 

5 (method DI) using intermediates 36 and 38, known anilines [ten-buty! 4-(4-amino-2-

fluorophenyl)piperazine- I -oarboqslate (WO 20040! 8439 ), 5-aroino-2-morpholin-4-

ylbentonitrile (WO 2000047558 ), (3-meti,yI-4-rnorpholin-4-y!phenyl)amine(DE 

10220048), (3-fluoro-4-morpholin-4-ylphenyl)amine (3. Mcd. Chain. 1996, 39, 673-679)1 

and commercially available ariiiines. In method D2 triethylarnine was used as the base 

10 instead ofethyldiisopropylamine and in Method P3 pyridine was used: 

I 0, 0�

. 

Inter X - Y R ’K NMR 5AISMethod 

title 

2 eli2 CM Fl 263 D2 

I 3 NMc CH H - 278 P2 

I 4 NAc CU 14 336 52 

I S NBoo - Cl-I H 10,58 (Il-I, s), 7,80 (1H, d), 308 P2 

6.95 (114, ci)  MO (311, ), 
I - I 3.40-3.45 (dog m), 3.00-3i 

I (411, in), 1.40 (9H, s) 

I 
6 0 CCI Hrm?io,S),7.89(lHd), 299 01 

7.68(11-1, d), 7.17 (11-I, d), 3.85 
I (314, s), 3,76-370 (411, m), 

2.98-2.90 (411, m) 

7 0 CF 10.74  (311, 283 03 

ii,), 3.86-3.69(714, m), 3.3-

I ___jJ2.46 
(411, 
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- 313 -

Intel trl 1’MR6ThMS 

MW 

CCN 11  -10.9Ia1q, sTi7-7,64(2H, 

), 7.21 (IN, 0, 3.8G-3.?f
 

03 

h CMt4m1,m),
59 (1w. 5-7.46 (2 279 D3 

1.00 (H, d), 3.83 (3N, s), 

3.75-3.68 (41,m), 2.82-2.76 

4H, ma), 2.23 ç31, s 

In N H ION 

 F . 

(Iii. s) 8.48 ((111, d), 266 DI 

7.9! (lU, dd), 6.88(111, d), 

3.5 (*1, s), 3 73.66 (411,

 

m), 3.45-3.37 (411, at) 

Cl 11.01 (Ili, s), 857 (IH, d), 300 D-3-
8 19 38.19 (IH, d), 3,85(34, 5), 3,72 

219 D2 12 

13 NAc Ode I 0.59 (IF, s) 7,567.46 (2F1, 320 1)3 

m), 6.98 (14, ),

 

3%3(39 

’

83(H, 5), I 
F3,60-3,50(411, in), 2,84-2.69 

(4Ff, rn), 2.25 (311,  

14 NBoc CF 2ç%H,57 61 (IM, dd, 325 D3 

(3f1s) 

7.48 (IM, d), 7,03 (IH, (), 3.83 

NA 

_Jr(311,

 5), 3,50,3 41 (4H, ra), 

2.96-2.97 
@ n)L4J(9H5) }3Q.7 
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NMRS 

7.55lift, d), 5.75 (21-1, s), 3-80 

(311, 5), 3.40 (811, 5), 1.40 

(911,S) 

Intermediate 17: MethyIU4-ipdopIienyl)amino!(ixo)acetate 

The title compound was prepared by the general procedure of intermediate I using 

triethylamine as base and 4-iodo-anUine. Ihis yielded the title compound as a pale brown 

� 
5 solid; MS one MW 306. 

O\\ -J 

laterwedjati, IS, 2-JJydrazi]io-N-(4-morpboIill_4-ylphenyfl2-oxoacetamide 
H 

0 N -fl 

Hydrazine hydrate 025 niL, 25 mmcl) was added to a stirred suspension of methyl [(4-

10 morpholhi-4-ylpherryl)amino](oxo)acet4te Ontermediate 1,6.6g. 25 mmcl) in metbancit 

050 mL). The reantion was heated to 75 9C for 2k during which time the precipitate 

thickened. Aftei cooling the precipitate was filtered and washed with diethyl ether (50 ML) 

and dried to give the title compound (6,32 g, 9494): 

I-1 NMR 3 1 0,39 (1ff. s). 10.15(1K, 5), 7.69 (2H, 46.91 211, d), 3.73 (4, in), 3.03 (411 

� 15 In); MS rn/c MEt 265. 

Intermediates 19-33 were prepared by the gerrenil procedure of 19 usg 
intermediates 

2-1 C and either methanol or ethanol as solvent. 



n 

I. 

S 
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-315-

H 2 
Re 

N 

NH2 

X

  

Y 

lnterinec]ia(1X V 1t ’H NMR (DMSO-eI) 8 MS mle 

’CIi 

MB 

19 

’-C
 

H

 

2 H 263 

20 NMe CR H 278 

21 NAc Cli if - 306 - 

22 NBoc CH H 308 

23 0 CCI III 1068 (lI-I, 3), 10.22 (IH, bs), 7.97 299 

(11i’3),

 7.75 (111, dd), 7,17 (11-1, d), 

4.60 (211, bs), 3.78-3.71 (41-1, m), 

2.98-2,91 (411, In) 

24 0 CF H 7.67(111, dd). 7.60-7.54 (IlL rn). 2g3 

7.00 (IN, 1), 4.78-4.24 (31-1, m), 

3.71 (411, 1), 2.95 (4H, 0 
25 0 CC 11 10.78 (lI-I, s) 10.27 (IH, 3), 8.15- 290 

N 8,11 (IH, w), 8.01 (IH,dd), 7.18 

OH. d, 455(211, bs, 3.74 (4R, t), 

3,09 (4}{, 

26 0 CMe H 10,34 (lET, bs), 7,65-7.53 (2H, In), 279 

6.98 (IH, d), 4.57 (2H, bs), 3.71 

(4H, t), 278 (4H, t), 2,22 (3F{, 3) 

27 0 N H 10.54 (IN, 3), 10.20 (IH, be), 8,54 266 

(IN, 5), 7.95 (111, d), 6,84 (lii, di 

4,60 (2H, bs), 3.73-3,66(411, rn), 

3,443,36 (411, m) 

N CI ’1085  -(I H, b), 10,29(113, bs), S.65 300 

(11-I, d), 8,25 (It-I, d), 4,62 (211, bs), 

3.71 (4H, 0,3.18(411,  
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Intermediate X Y  fl NMR (1)MSO-d6) 6 MS true 

MW 

29 NAc

 

Clots HF’ffT07 71115), 1.65-7,53(211, m), 320 

6.97 (IH, d), 4.57 (211, bs). 3.59-

3.50 (411, m), 2.82-2.69(41!, rn) 

2.24 (311. 5), 2.02 (311, 3) 

30 NBoc CF g 10.62 (lB s), 10.22 (Id, a), 1.68 326 

(111, dd), 7.56 (1 H, d), 7,0! (I H, I), [MH-

4.59(211, bs), 3.49-3.41 (411, re), Gild4 

2,94-2.86(41, rn) 1.41 (911,5) 

31 NMC N -FEll --1- 279 

32 NAc N 10,45 (Il-I, s) 10.16(11. 5), 8.50 307 

(II, 3), 130(111, dd), 6,90 (111, d), 

4.62H, bs), 3.50 (611, m), 3.40 

(211, m), 2.00 (311, s) 

33 NBOC 11145 (11-I, 5), %0J6 (111,$), 8.50 309 

t
(IlI,d), 1.90 (111, dd), 6.90 (III, d), fMH-

F4.60 (21, bs), 3.00 (811, s), 2.00L

 __ 

I nter,ncd late 34 N-(4-Io dog h eny fl-2-hyd mm o2-pxo avetam ide 

The title compound was prepared by the general procedure ofjraennedjate 18 using 

Intermediate I’?. 

H 

O\-4
 
N-NH2 

N0 
H 

MS rn/c MR4 306, 

Intermediate 35 NA4-I 0 dog benyfl-5 - R2-fluo rop henyl) aminol- 1,3,4-ox adlazo k’2-

earboxamde 

The title compound was prepared by the general procedure of Example I using methyl 

[(4-iodophenyam ino] (oxo )acetate. 
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- 

MS rn/c lit 425. 

This compound is a compound of formula (I) and so forms panel the invention. 

Intermediate 36: 1-Acetyl-4-(4-amino-2-metlwlphenvfl- pinerazine 

5 

Paildiwn on carbon catalyst (2.0 & was added to a solution oflntermediate 37(19.5 g, 74.1 

mmol) in &OAc/StOH (II) (250 mL). The reaction was allowed to stir under a balloon 

- atmosphere ofhydrogerr fro 18 It  The reaction was filtered through a pad ofcelitefi and the 

IC resulting clear solution evaporated under reduceU pressure. The resulting white solid was 

thturatcd with ether and dried or vrcw, t 60°C; LH NMR & 6.74(111, d), 6.41 (IB, of, 6.36 

(IH, dd), 4.67 12H, broads), 3.56-3,48 (4F{, m), 272-2.60 (411, in), 2.15 (31d, s’) 2.02 (311, 

5); MS ink M11 234, 

Intermediate 37: I-Ace*vl-442-methyl.4-nitrophenyhpipenzine 
Is 

S 

1-Butyl-3-methylimidazoliurn hexafluorophosphate (1.75 g, 7,7 mrnol) and acetyl piperazine 

(39.7 g, 309.4 race or) was added to a stirred solution of2-fluoro-5-nitrotoluenc (U g, 77.4 

inmol) in MeCN (3 rnL) and heated to 85 °C for 2 Ii. The reaction was cooled and 

20 concentrated 
in vacuo. Water (100 ML) was added to the retailing residue and the reaction 

exacted with EtOAc (3 x 100 niL). The solvent was dried (MgSO4), filtered, add 

concentrated in vacuo to yield the product as a yellow solid which was friturated with 

isohexane and dried /n vacuo at 60C; 111 NMR 38,05(211, m), 7.14 (IN, d), 3.64-3.58(411, 

in), 3.05-2.94 (411 rn) 2,37 (3H, 5), 2.37 (311, s) MS role MH 264. 
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In tern 1 late 38 t S -C hi oro -6-mo rpl’ olin -4-ypv ri thu -3-amine 
The the compound was prepared by the general procedure of Intermediate 36 using 

4 -(3 -chloro -5-n itro -pyridin-2-yI)-sn orpho line 

5 

NH2 

(300 MM; DM504) 57.64-7.60 (Ili, ’u) 7.06-7.03 (IH, in), 5,15 (2F, broad 

s), 3.68 (411, , .1 4.5 Hz), 2.98-2.92(48, m); MS rn/c MH 214. 

Intermediate 39: T(33-Chlorw5miturturu ovid 0 -24) no rD olin 

0 wV 

10 Cl 

2,3-Dichloro-5-nitropyridine (Synthesis, 1990, 6, 499-501) (20 g, 104 rnmol) was added 

portionwise to morpholine (40 ML) at 0 C and heated at 120 OC for I h. The reaction was 

cooled to room temperature, water (1 00 mL) added and the reaction extracted with DCM (3 

150 md). The organics were dried (M9804) filtered, and the solvent removed under 

15 reduced pressure to give the product as a yellow solid, which was triturated with isohexane 

and allowed to dry under vacuum at 601c. ’II NMR 6 aSS tl H, d), &47 (ill, 5)3.74-3,69 

(4H, in), 3.67-3.62(48, in); MS rn/c MH 244. 

� Intermediate 40: Ethyl 5-I(2-fluprophenvflamiuol-13,4-oxadiazole4-carboxylate 

20 

Hydrazine monohydrate (834 mg, 16,6 mniol) was in DCM (70 niL), and cooled in a dry 

joe/acetone bath to -60 °C. 2-Fluoroisocyanate (2,28 g, 16.6 mmcl) was dissolved in DCM 

(5 mL) and added dropwise to the hydrazine solution, which was then stirred at -60 °C for 

2 h. The reaction mixture was allowed to warm to room temperature and stirred for 18 h, 

25 The solid formed was filtered and washed with DCM (2 x 20 ml]). The filtrate was 
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concentrated

19 

concentrated in vacua to quantitatively afford N-(2-fiuorophenyflhydrazineearboxaniide as 

a white solid (MS rn/c M1{4 170) which was used without farther purification. This solid 

was sünod in ethanol-water (1:1,50 mLi), Ethyl glycoylate (5(i% solution in toluene. 2.55 

g, 24.9 mmii), was added and the iaction allowed to stir for IS It The ethanoJ was 

5 evaporated off from the reaction mixture in vacua, said the resulting precipitate was filtered 

and washed with water (2 a 20 in L), then dried in vacuo to afford ethyl (2K)-((R2-

fiuorophenyl)amino]carbonyflhydrazono)acetate as a white solid (2.93 It, 70%, MS rn/c 

MH254). This solid (3.55 g, 14.0 znmo)), and sodium acetate (4.58 g, 14.7 comm), were 

mixed together and suspended with stining in glacial arctic acid (20 mL). A solution of 

10 bromine (2.37 g, 14.7 rnrnol) in glacial noctic acid (6 cal,), was added ciropwisc to the 

reaction and left to stir at room temperature for 30 mm. The reaction was then heated in an 

0U bath at 130°C  for I hand poured into watel’ (50 mL). The resulting solid was filtered 

and washed with water (2 x 20 niL), dissolved in DCJM (50 off), washed with water (2 

20 rnL), them, the organics were dried (M8SO4), filtered and concentrated in vacuo to afford 

IS the title compound as an off white solid (2.92 t, 32%); ’I-I NMR (CUd2) 5 S.l In’ If, Of 

7.72 (111, 5), 7.05-7.26(311, in), 4,48 (2H, q), 1.45 (311, t);MS in/c MI-I4 252. 

Intermediate 41: 54624ThorophenvbanhinoI_ALI6_vinerazth_1 -vIDVrj{JiI,-3-Vl)--1.3,4- 

oxadiazo IQ-2-.ciubox ami de 

U- N 
/ \ 

NH it 

NYr0 

& S 20 

Example 78(9.8 g, 20,3 mmoi) was stated in DCM (20 mL). 4N 1-10 in Dioxan 13  mL) 

was added and the reaction stirred me  I,. The reaction was concentrated in vacua, EtOAc 

(30 mL), water (30 mL) and triethylamnine (10 mL) added, and stirred for 5 mm. The 

resulting solid was filtered and washed with water it  rnL) than EtOAc (10 mL), then 

25 dried in vacmio to afford the title compound as a pale ping solid (7.4 g, 95%); - 

[i N?1R S 8.50 (11-I, s), 8,05 (IFI, t), 7,95 (iF, d), 7.2-7.35( H, m), 7,10-7,20 (III, m), 

3,45 4E, s), 2.95 (411, a); MS rn/c MH4334. 

This compound is a compound of formula (I) and so forms part of the invention. 
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1nterme4ite 42: 4-(5-Aninopyrjdiu-2vlThutat1-I-oI 

NH 
2 

HO 

A mi A,se o2-bromo-S Mtiopyüdrie ç2.03 g, \I mmcl), -outyn-.-o1 1105 it, 15 mmcl), 

copperQ) iodide (I 9mg, 0,1 mrnol), diol,lorobis(tripheny!phospliine)palladiarn (II) (140 

5 mg. 002 mmo), triethylamine (5.06 g, 50 rnrnol) in acetonithe (30 rnL) was stirred for 4 

It The reaction mixture was evaporated to dryness and loaded onto a Biotage I<PSiI6OA 

canridge, and putificd by flash chromatography using Et20-1)CM (1:9) as client to afford 

4-(5-nitropyridin-2-yl)but-3-yn-I-oI as an oil (1,42 g, MS m/e MI1* 93). This oil (I g. 

5.21 mmol) was stirred in methanol (0 niL) and 10% palladium on carbon (0.2 g) was 

10 added and the reaction stirred under an atmosphere of hydrogen The reaction was filtered 

throughceUte0 and oonctntrated in voeno lo aSford the title compound as an oil (0.7g). 

’H NMR 87,99 (IH, a), 6.93 (211, s), 3.86 (211, t), 3.55 (214s), 2.73(211,1), 1.70-

1.742B,in), 140-1,62(211, rn)MS rn/c MW 167. 

IS Intermediate 43 Methy) irany-4-14-

{[hydralno(oxo)acttvII amino) pbenyl)cvclohexvfl acetate - 

i) Methyl (tia,,s-4phenyIcycIohexyl)acetaIe 

MOOaO 

20 10% Pd/C (4520 tug) was added to a sclution oImethy [tran4-(4-

[(frifluorometbyl)su!fonyl]oxy)phenvl)cyclohcxyljacctate (prepared as described in 

Patent Application ’’02004/047755) (9 100 mg) in MeOJHI (ISO rn14. The reselling 

suspension was stirred for 16 I under an atmosphere of Hydrogen. The suspension was 

filtered through diatomaceous earth and coritanira%ed in vacus to give a sluny. This was 

25 extracted into EtOAc (300 mL), ’the organic extract was washed with saturated aqueous 

sodium hydrogen carbonate solution (75 niL) and then brine (75 mL). The organic layer 

was dried and concentrated in vacua to give the title compound (4720 mg) as an oil; H 
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NMR S 7.2-’).11 (511,  m), 3.58 (311, a), 2.43 (IH+DMSO, m), 2.22 (211, d), 1.83-1.67 

(Slim), 1,44 (ZR, in), 1.13 (211, m); MS ni/e MW 233. 

ii) Methyl [trans-4-(4arninophe.,yI)cycfohexyJacetate  

5

M80020 

A mixture of 65% nitric acid (3.95 ml,) and 95% sulphuric acid (4.97 nb) was added 

drop’wise to a stirred solution of methyl (b’anx-4-phenylcyclolxexyl)acetate (4710 Rig) in 

CC14 (20 niL) at 5C and the solution was allowed to wann to ambient temperature and 

stirred for 16 baum. Ice/water (50 nL) was added and the mixture was extracted with 

10 DCM (2 x 40 niL). The organic extracts were combined, washed with brine (50 rnL), dried, 

and concentrated in vacuo to give an oil. This oil was purified by flash chromatography on 

a 80 g BiotageTM silica column, using a gradient ofc-20°/o EtOAc in hexane as the eluent 

to give fl crude methyl [trans-4-(4-nitiophenyl)cyclohexyljacetate which was dissolved in 

ethyl acetate (30mb). 10% palladium on carbon (0.400 g) was added and the resulting 

IS suspension was stirred at ambient temperature for 16 hours under an atmosphere of 

hydrogen. The suspension was filtered through diatomaceous earth and concentrated in 

vacua to give a solid. This was purified by flash chromatography on a 40 g BiotagetM 

silica column using a gradient of2O-45°/o I3tOAc / hexane as eluent to give the title 

compound (1740 lug) as a solid; II NMR 6 6,83 (211, d), 6.46 (211, if, 4.72(211,5), 3.59 

20 (311, 5), 2.23 (311, m), 1.72 (514, m), 1.35 (211, m), 1.09(214, m); MS nile MPIk 248, 

� iii) Methyl ({ 4 [frans-4-(2 -moth oxy-2 -oxoethyl)cy ci alt exyl] ph enyl) a tnino)(oxo) acetate 

- H OMe 
MeO2C 

Methyl chloro(oxo)acetate (0.842 nb) was added to a stirred solution of methyl f/’vi’s-4-

25 (4-atninophenyh)cyclohexyflacetate (1740 mg) and pyridinc (0.689 mL) in DCM (50 ML) 

at 0°C. After the addition ’was complete the mixture was allowed to warm to ambient 

temperature and stirred for 64 hours, The solution was diluted with DCM (100 niL), 

washed with water 150 nL) and brine (50 mb) then dried and concentrated in vacuo to 

give the title compound (2267 mg) as a solid; ’Ii NMR S 7.60 (214, all, 7.18 (21f, d), 3.83 
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(314, 

322-(314,

 5), 3.58 (3H, 5), 2.5835 (lH+DMSO m), 2,21 (211, if, 1.75 (511, in), 1.43 (211, In), 

I. 12 211, m); MS rn/c ME 332. 

iv) Hydrazinc hydrate (0.36! niL) was added to a stirred solution of methyl ({4-[lrans-4-

(2-nethoxy-2-oxoethyI)cyclohexyqphenyI}amir,oXoxo)acetate (2260 mg) in Etdh (50 

mL), The mixture was stirred for I hour. The precipitate was filtered off, washed with 

Et20, and dried under vacuum overnight to give the title compound (Intermediate 43, 1845 

mg) as a solid; IT NMR 6 10.44 (l H, 5), 10.20 (IR, s), 7,70(211, ci), 7.21 (211, d), 4.60 

(28, 5), 3.60 (31-1, 5), 2.42 (I H, in), 1.79 (511, m), 1.45 (211, In), 1. 11 (22, m); MS rn/c 

’0 M11334. 

Intermediate 43’: This refers to material prepared by exactly the same procedure as for 

Intermediate 43 except that ethanol was used as solvent in step (D giving rise to a small 

� proportion ole(hyl ester in the final product. 

13 

Intcrmediate 44: Methyl tra,,s-4-64-

I bydrazino(osoaeetyIiamino}DhenybcycIoiexanecarbonlate 

H 

1) Methyl trwis-4-phenyleyelohexanecarboxylate 

20 
’ 

1O°,4 Palidiwa on carbon (1800 rag) was added to a solution of methyl trans-4-(4-

ehlorophenyl)evolohexanecarljoxylate (8670 mg) in EtOli (100 mL ). The resulting 

suspension was stirred for 16 Is under an atmosphere of hydrogen at 25 bar in a high 

pressure cell their was filtered through diatomaceous earth and concentrated in vaczu to 

25 give the title compound (6940 tug) as a solid; I-i NMR 5 7.30-7.11(511, fl), 3,59 (314. S) 

- 2.53-230 2H+DMSO, ra). 1.98 (2H, or), 1.82(211, m), L47 (414, or, MS nile M 218. 
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ii) Methyl trwas-4-(44[methoxy(oxo)cctyl] amino}phellyl)eyclobexauecarboxylatc 

OMe 

t4sOC 

A mixture of 65% nitric acid (6,2 mL) and 95% sulphudc acid (7.8 mL) in carbon 

tcttachtodde (10 mU) wsa addtddtepvist to a soto of methyl rans-4-

5 phenylcyolohexanecarboxylate (6940 tug) keeping the internal temperature below 5°C. The 

mixture was allowed to warm and stirred for 16 h. Ice/water (0 rnL) was added and the 

mixture was extracted with DCM (2 x 75 rn1). The extracts were combined, washed with 

brine (50 raL). dried atd concesttaied vocue to give an oi’, Tlls oU was 

chroniatographed on an 80 g BiotageTM silica column, using a gradient of 0-20% EtOAc / 

10 hexane as the eluent to give crude methyl ri’crns-4-(4-nitroplienyl)cyelohexanectsrboxylate 

(4445 mg); MS rn/c MH 264, 10% Pd/C (450 mg) was added to a solution ofihis 

material <40 mg) in More (50 mL) and the suspension was stirred for 16 horns under an 

atmosphere of hydrogen teli filtered through diatoniaceous earth arid concentrated /n 

vacuo. The residue was purified by chromatography on an 80 g BiotagerM silica column 

15 using a gradient of 00% EtOAc. / hexane as eluent to give crude methyl trans-4-(4-50

aminophenyflcyclohexartecarboxyrate (2900 rug), A roution ofthis rnatetal f2ifew rng 

and pyridine (1.67 mL) in DCM (50 mL) was cooled to 5°C, Methyl chloro(oxo)aoetatc 

(1.48 mL) was added and the solution was allowed to warm up with stirring for 16 Ii. 

Waler 175 mL) was aàded and the mixture was extracted with DCM (2 x 75 mL). The 

20 extracts were combined, dried, and concentrated in vacuo to give a solid. This solid reacs 

� 

purified by flash chromatography on Sog BiotagerM silica column eluting with a gradient 

of 0-50 % E(OAc 
/ hexane to give the title compound (919 mg) as a solid; T NMR 51 0,66 

(IFI, s), ’1.60 (214, d), 720 2H, d), 3.3 (31, s), 3.60 (fl, si), 2.56-2.30 21i-WMSO, nO. 

2.00 (214, in), 1.80 (21J, in), 1.46 (414, in); MS rn/c MW 320. 

25 

iii) Hydroxide hydrate (0.152 mL) was added to a stirred solution of methyl trons-4-4-

ççmethoxy(oxo)acetyflamino)pheayflcyo1ohxanecarboxylate (913mg) in EtOR (25 cash). 

The mixture was stirred for 2 hours. The precipitate was filtered off, washed with EtCH, 

and dried under vacuum to give the title compound (intermediate 44, 277 tag) as a solid; 
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-

’FT NMR S 10.43 (11-1, 5). T67 (21-I, d), 7.17 (2H, it), 4.52 (211, s), 3.59 (3H, 5), 2.53-2.33 

(2111DMSO, in), 1.97 (211, m) 1.81 (2H, in), I .46 (411, m); MS rn/c F4H* 320. 

Intermediate 45; (444-ft 5-j (2-Fluorophenyflan,iaol-1,3,4-oxadmazol-2-

5 vU on rb oliyl)a m no] uhenyn cclo h!yfl acetic acid 

The starting material (4-4-R) -K- uropheny%)azüao}-\ ,34-oxadlazo\-2-

yl}oarbonyarniuo]phenyI}cyclohexyl)acetic acid for Example 119 was a cc. 2:’ transrcis 

isomeric mixture and it was prepared in an analogous manner to that desoribedfot the pute 

trans homer (Example II ) except that the starting material was ethyl (4-

I0 phenylcyclohexyl)acetate and it was a mixture of oh/trans isomers, prepared as described 

in Patent Application W02004/047755. 

� H 

E102Qy°_(°Tj1 

Intermediate 46 2 -Ilyd ’azi no -2 -oxo AL(3ph cuoxyp ro pvllaceta mide 

NH2 

15 it Methyl chloro(oxo)acctate (1.77 mL) was added to a stirred solution of(3-

phenoxypropyl)arnine hydrochloride (3000 tog) and pyridine (2.98 mL) in 0CM (100 mL) 

at 0CC, After the addition was complete the solution was allowed to warm to ambient 

temperature and stirred for 16 hours. Water (50 mL) was added and the mixture was 

extracted with 0CM (2 x 75 mL). The organic extracts were combined, washed with brine 

20 (50 mL), dried and concentrated in l’acuo to give an oil. This was purified by flash 

chromatography on a 909 BiotageTM silica column using a gradient of 10-60% BtOAc in 

hexane is the eluent to give methyl oxo3-phenoxypropyl)amino]acetate (3212 rug) as a 

solid; 11 NMR 8 (CDCI,) 7.60 (111, bs), 7,21 (2H+CHCI3, m), 6.94 (3H, in), 4.07 (2H, t), 

3.90 (311, s), 3.58 (2H, quartet), 2,08 (ZEE m), + 0,1 mole ofEtoAc; MS In/c MH4 238, 

25. 

i)Tr%ydrazine xnonohydrate (6.3 mL.) was added to a stirred suspension of methyl oxo[(3-

phenoxypropyl)aminojacetatc (3 Did mg) in ethanol (50 mL). The reaction mixture was 

heated to gsc for 3 hours then allowed to c00%. ’rho precpitalo was filtered off, washed 



3q2 
WO 2006/0641W PCT)OB2It)5M)426 

- 325 - 

withEt2o and dried under vaeu’mi, to give the tide compound (Intermediate 46, 2.269 g) 

as a solid; 111 NMR 89.95(111, s), 8.77 (11-1, s), 7.28 (21-I, an), 6.92 (3H, on, 4.50 (211, 5), 

3.99 (214, t), 3.30 (214+HzO, In). 1.94(211,0; MS rn/a NINa 260. 

Intermediate 47: N-(4 - Cyclohexylph envl)-2 -hyd raiin o2 - ooac eta mid 

3) Methyl cliloro(oxo)acetate (1.88 inL) was added to a sUiTed solution of4-

cyclohexylanilirie (2980 mg) and pyridine (1.80 mL) in DCM (100 mL) at 0°C, After the 

addition was complete allowed to warm to ambient temperature and stirred for 16 hours. 

� 10 Water (50 mL) added. Extracted with DCM (2 x  7 mL). The organics were combined 

washed with brine (50 mL), dried over Mg804 and concentrated in vacua to give methyl 

ft4-cyololiexylphenyl)aminoj(oxo)acetatc (4133 mg) as a solid; ’H NMR 6 10,66 (111, s). 

7.60 (2ff, d), 7.19 (211, d), 3.84 (314, s), 2,50(114+ DMSO, rn)1 1,84-2.65(514, ml 1,46-

1.14(51-I, m); MS rn/c M-Er 260. 

15 

it) Hydrazine inonohydrate (7.40 rnL) was added to a stirred suspension of methyl [(4-

cyclohexylphenyaminoJ(oxo)acetate (3990 cold in ethanol (50 mL) at ambient 

temperature. The reaction was heated to 85°C  and allowed to stir for a farther 3 hours. 

Allowed to cool to ambient temperature overnight. The precipitate was filtered off. washed 

20 with Et2) and dried under vacuum, to give the title compound (Intermediate 47, 3750 mg) 

� as a solid; ’H Nivll& 610.42 (1 H, 5), 10.17 (111, A, 7.68 (21-I, d), 7.16 (211, d), 4.58 (lU s), 

2,48(111+ DM80, In), 1.89-1.65 (514. In) 1,46-1.13 (5f1, In); MS rn/c M-W 260, 

Intermediate 48 O-(F entaflu ore lienvU (3-ethoxyp henyl) thioca rb am ate 

Offt 

F  
25 

TO 
A solution ofpentafluorophenylchlorothioformate (4.0 mL 24.9 moral) in dichiorometharie 

(10 rnL) was added d,opvdsc Ice slimed, ce-cooed sohilion o13-ethoxyainline (3.02 m1, 



3(19 
WO 1006/0641N9 PCTJG82I}Os/004726 

-326-

22.65 mmcl) and pyridine (1.33 mL, 37.4 rnmol) in diuh(oromethane (250 mU). The 

mixture was allowed to reach room temperature and stirred for a neither 14 It  The mxtsire 

was washed with IM aqueous citric acid (100 ad), saturated aqueous NaFCO3 (100 mL) 

and water (100 mL) then dried. Volatile material was removed by evaporation to give an 

S oil that was purified by flash chromatography on Sips cluting with isohexane to give the 

title compound (6.2 g) as an oil; EH NMR (CDCI3) S 7.28-7.17 (11-I, m), 6,84-6.76 (21h, ml 

6.75-6,69 (lid, rn) 4.01 (211, q), 1.41 (311, t). 

Intermediate 49: 5 -(Ba p he uyl-3 -vU 12-(trinte thylsilyl) eth o xvi methvlI a mino)-N-(6-

10 rnorpholio-4-vlpyridin-3-yl)-N-(12-(trirncthylsilvflethoxvlmethyl}-1,3.4-oxadiatole-2-

carboxainide 

0 Serra 

SiMes 

(i) 5-((3 -I od op h enyl) ( 2-ftriinethylsilyl)eth I methyl) amiuo)-N-(6- no rpho 

ylpyridi.i-3-yI)-N( 2-(irimethylsilyl)etttoxyJmethylj_1,3,4-oxadiazole-2-earboxamide 

OJ N 0 
L0zm 

� IS 

5-((3-lodophenyl)amlnoj-N-(6-morphojth-4-yjpyrdin-3-yl)-1 ,3,4-oxadiazole-2-

carboxamide (Example 146) (610 mg 1,24 mmol) was added portionwiso to an ice-cooled 

suspension ofsoditun hydride (60% dispersion in oil) (119 mg, 2,97 mmol) in anhydrous 

DMF (5 rnL) in dry glassware. The mixture was stirred at 0&C for 10 minutes and ambient 

20 temperature for 30 minutes then recooled in an ice bath and (2-

- (chioromethoxy)ethyl)(frimethyl)siiane (0.482 mL, 2.73 mmol) was added dropwise. The 

mixture was allowed to warm up and stuffed for 16 h. ether (60 mL) was added, and the 

mixture was washed with water (3 x 20 mL) and the aqueous extracts were re-extracted 

with ether (20 mL). The organic extracts were combined, dried and concentrated by 
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evaporation and the residue was purified by chromatography, eluting with 0-20% 

ether/)CM to give the title compound (610 ni, 65%) as gum; ’H NMR 88.09 (III, 5), 

7.94 (114, 5), 7.74(11-1, 
a), 7.59-7.40 (211, m), 7.28 (IlL t), 6.86 (liT, d), 5.24-5.11 (1 Id, m), 

3.80-3.48 (12H, in), 0,98-084 (411, Ri), O,10 0 O (1811. fl). 

(ii) Potassium phosphate. (214 mg, 1,01 nnrnol) was a dded to 5-((3-iodophenyl)(12_ 

(trimethylsilyDethoxy]methyl) amirto)_N46-morpholin-4.ylpyridin-3-yl)-N-{(2-

OrimtthyWyl)ethoxyrnethyI}-1,3,4-oxadiazole-2-oaitoxanide (190 mg, 0.25 mmol) and 

phenylboronic acid (37mg 0.30mmo.) in DMF (3 mU) and the rni,ctire was degassod. 

10 Tetrakis(tripbcny!phosphioe)palladium (29 fig, 0.03 mmcl) was added and the ’mixture 

was heated to 80°C for 90 minutes. PhenyIboronc acid (S am, 0.06 rnmoI) and 

tetrakis(triphonylphosphine)palladiuni (10 mg 0.01 mmcl) was added, the mixture 

degassed and heatocito 80°C ot 240 minutes. The mixture was cooled, diluted with ether 

(60 mU and washed with water (3 x 20 mU). The aqueous Layers were re-extracted with 

IS ether (20 niL) and the organic layers were combined, dried and concentrated by 

evaporation, The residue was purified by chromatography, eluting with 0-20% ether/DCM 

to give ale title compound (Intermediate 49,149 mg, 84%) as a gulf ’El NMR 38.09(11-1. 

5), 7,83-1.66 (4H, nt, 7.66-7,37 (611, tnt), 626(111, d), 5,37 (211. 5), 5.19(211, ), 3.793.62 

(81-I, in), 3.55-3.49 (4H, m), 0.93 MU, it, 0.06 (91d a). Ojil (9H, s). 

20 

Intermediates 50-57 

The foocng intermediates were prepared by the general procedure of intermediate I 

40 Method 1)3) using interotediates as inditated in the table, icarqWes, biown in the literature 

as referenced or commercially available anilines. 

C 
H 

NoVA r_N ’ff2’0 Me 

25 0 

ilet/Ar ’11 NMR MS .fe 

Moo N 
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M 

� Bet/Ar ’HNMRfi fMsnh/flhM 

Mt 

10.55 (1H, s) 7.57(20, <1)1 6.90 293 Tnt. 67 

(211, d), 3.82 (30, s), 3,72-3.60 I 
(211, rnX 3.56-3,48(20, itO, 2.20 

(2fl, fl, 1.13(60, d) I 

52 10,45(10, a), 7151 (211, dd, C.7 320 Etth 69 

°L 
6.66 (2H, m), 3.81 (3H, Si 3,67-

/ 3,42 (611, m), 3,36-3.23 (214, m), 

1.98-1,71 (5H, in) 

53 
° ’’N-4}r tnt. 7 

365 

54 , I 251 Purchased 

a 

5 

5

 10.68(10, s) 8,40 (IR s), 7.80 282 Lit.’ 

F (IH, d), 6.80 (10, d), 3.85 (30, s), 

3.90-3.80(411, m), 2.60-250 (4H, I 

M) 

56 10.08 (tO. 5), 8,10 (IH, 5), 7,70 345 tnt, 75 

(TO, d), 7.20(10, d),3.85 (311, 5), 
N 

3.80-170(411, in), 2.95-2.85(40, 
.o) 

m) 

57 0 10,82 (111, 5), 8,10(10, s), 7.80 349 Int. 76 

(111, di 7.10 (111, d), 6.10-595 I 
N (111, rn), 5.40 (1H, d), 5.30 (10, 

I d), 4,70 (2H, d) 3,85 (314, 5), 

F 3.80-3,70(40, in), 2.95-2.85(411, 
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’6-Thiomorpholin-4-ylpyridirn3-amine, prepared as described in Patent Application 

W002081453. 

Intermediates 58-66 

The foho-ing instermeduitcs were prepared by the gencral procedure of intermediate IS 

using lntemiediate 50-Si or 74 and either reethmairl 01 cdartier, as siArvtod. 

0 

/,M.-JCNNH2 

-w 

MS lu/c SM 

MW fid. 

50 

6.90 (111,  1.90-3.80 4H,rn), 60-

2.50  m) 

d), 6.89 (211, 293 51 

d), 4.65-4.39 (2H, m), 3.72-3.60 (3l. 

in  3.52 (211, d), 2.19 (211, U, 113 (611, 

52 60 to 21 (tU, 5), 10 07 (tE, 5), 7.6-7.S4 320 

In), 6.69 (21-i, dd). 454 (211, .,), 

3.66-342 (OH, m) 3,34-124 (211 In), 

1.97-1.7 J (5113 nO 

6! 

o 

8,7! (2Ff, 5), 3,76-362(411,rn),3,53-J 308 71 

N.J N 3.46 (4H, in), 2.02 (3H, s) 

62 , 21 54 
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I Ret/ArNMR 6 MS mfe SM 

MW hi. 

H57 - -- 343 74 

MeSO(N 

64 _l0.48(1H,  282 55 

65 Br - . 1065 (l8ffl.Lo (/II, 345 56 

6.90(18 d), 7.90-3.80 48, in), 2,60-

2.50 (18, m) 

L 0 10 65(111  5), 10.20 (IH, 5), 8.20(18, 349 

s),7.80 (Ill, d), 7.20 (111, d), 4.6 (21-1, 

5), 3.80-3.70 (4H, m), 2.95-2.85 (44, in) 

57 

s) 7.85(18, d), 7.10(34, d), 6.10-5.95 

(lii, in), 5.40 (111, d), 5.30 (18, d) 4.70 I 
(28, d) 4.60-4.55(28, rn) 3.80-3.70 

(44, II), 2.95-2.85 (48, m) 

Ititerino di to 67: 4- (ck-2,6-d rite th yltuo ri,ho ri -4- yl I auilirie 

0\_M -43) NH2 

. I 

A mixture of cs-2,6-dirnthy1-4(4-nitropheny1fmorphotjne (Intermediate 68, 8.0 ) and 

5 10% palladium on carbon (800 mg) in ethanol (100 mL) was stirred wider an atmosphere 

of hydrogen at SOt for 6 K The mixture was filtered and the filtrate was concentrated by 

evaporation to give the title compound (4.3g. 100%) as an oil which subsequently 

solidified; H NMR 6 (CDC13)  6.79 (211, d), 6.65 (28, d), 3,81 (211, in), 3.25 (21-I, it, 2.33 

(214, t), 1,23 (611, d); MS n/c M114: 207. 
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Intermediate Internietliale 68: cis-26-Dimethyl-414-nitrophenvlhnorphaline 

1-Fluoro-4-nitrobenzene (4.9g. 34,75 mmol) was added to a stirred mixture ofcis-2,6-

dirnethy!morplioljne (44.4 g, 38.26 rI’nol) and anhydrous potassium carbonate (2.5 g, 
5 18.12 mmcl) in aceonitrile (50 mL). The mixture was bested under influx for 19 h, 

cooled, filtered and the solid washed with acetonitrile. The filtrate was concentrated by 

evaporation to give the title compound (8.1 g, 99°/4) as a solid; 11 NMR 8 (CDCI3): 8.13 

(21d, d), 6.82 (211, d), 3.16 (211, m), 3.66 (21-I, dt), 2,6! (211, t), 1.28 (611, d); MS rn/c MW: 

237. 

� 10 

iatrmediat’t 69 

Following the general procedure of Intermediate 36 but using I-acetyl-4-(4-niuopheriyl)-

1 4-diazepane (Intermediate 70) as sartiag material there was thus obtained the title 

IS compound in 97% yield; H NMR 6:6.35-6.46 (41-1, m), 4,30 (2H, hr 5). 3.59-3.48(311, In), 

3,41-3.26 (5H, In), 1.99-1.72 (511, m); MS rn/c MW: 234. 

Intermediate 70, jAccty!-4-(4-IIjtropJjenyH-1,4-djay,cDane 

-0- 
NO2

20 N-Acetylhornopiperazine (7.2 and., 54,6 mmol) and DH’EA (12.3 mL, 74,4 mmol) were 

added to a stirred solution of4-liuoreriitrobenzene (7.0 g, 49.6 mmcl) acetonitrile (100 

mL) and the mixture was heated to 80°C imder nitrogen with stirring for 16 h. Volatile 

material was removed by evaporation and the residue was dissolved in EtOAc (ISO mL) 

and water (ISO mL) was added. The organic layer was separated and the aqueous layer was 

25 extracted again with EtOA0 (2 x 150 mL). The organic layers Were combined and dried, 

concentrated by evaporation then the residue was triturated with isohexane to give the title 



WO 20061064189 

-332-

compound (5.6 g, 53%) as a solid; Ii NMR 8 8.01 (211, id, 6.92-682 (211. m), 3.80(111, 

t), 3.70-3.56 (511, rn, 3.35 214, but, 1.97-1.71 (511, 01); MS rn/c MIT: 264. 

1,sttr,nethatv 71 vtethvl I 12-(4-aceti1piij erazln -I -vh ovrimid in-5-

5 ylIaminol(Oxo)aeetate 

5CNQCYO 

A solution of terl-Butyl-4-(5- { [methoxy(oxo)acetylJ anuno}pyrirnidin-2-yl)piperazine- I - 

carboxylate (Intermediate 53; 4.14 g, 11.33 minor) in a 411 solution of HCl in dioxane (40 

mL) was StiITed for 16 h, The precipitate was collected by filtration and washed with ether 

10 to give N-(5-{fmethoxy(oxo)IcetylJainino}pyrimidin-2-yl)piperazkle hydrochloride as a 

solid. Pyædne (916 mL 113.30 mmcl), followed by acetyl chloride (0.97 mL, 13,60 

minor) were added to an ice-cooled suspension of this solid (3,4 g) in DUM (IOU mL) and 

the mixture was allowed to warn’ o ambient tamperattre and slined for I b. Vjater (I0 

rnf_) was added and the mixture was extracted with DCM (3 x 00 mL). The organic 

15 extracts were combined, dried at4coaccntxated by evaporation. The residue was triturated 

with isbhexane to give the title compound (2,45 g, 70%) as a solid; ’Ii NMK & 10.79 (UT, 

5), 8.65 (211, 5), 384 (311, s) 3.175-3.65(411 m) 3.52-3.45 (4H, nit 2.04 (314, 5); MS use 

MW: 308, 

20 Intermediate 72 (err-B utyl 445-am go isv rim idin-2-yfl pip Cr azig C- 1 -earl’ oxvlate 

0 , 

Bis(deryhdtacetontpaUa4lim (0.11 g, 0.29 nmo was added to a mixture of ter! -

butyl 4-(5-bromopyrimidin-2-yl)piperazirse-I -carboxylate (6.15 g, 17,92 mrnol, prepared 

as described in Patent Appticatiuti WO 200[O87870), sodiurLi trt-butoxidt ç241 g, 25.09 

25 rural), bensoplienone imine (3.61 g, 21.50 rnmol), and BINAP (0,34 g, 21,5 mmol) in 

anliydrous toluene (ISO mL). The mixture was heated to 80CC andstitred for 16 It under at 

atmosphere ofnitrogen. The mixture was diluted with EtoAc (100 mL) and filtered 

through diatomaceous earth then concentrated by evaporation to give an oil. This 
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intermediate was stirred together with IMP (ISO mL) and 2N HCI (100 mL) for 2 h. The 

nxtut vas then rieuttaised the uddition of satux xted aqueous sodium hydiogen 

carbonate solution and the mixture was extracted with EtOAc (3 x IOU ruL). The organic 

extracts were dried, filtered, concentrated by evaporation and triturated with hexane to give 

the title compound as a solid (4.6 g, 92%); 1j NMR ?i: 7.90 (21-1, 5), act (211, a), 3.51-3.45 

(411, In), 3.40-3.30(411, fl), 1.20 (YH, 5); MS rn/cM! E: 280. 

Intermediate 73: 5- F(2_Lrluaorop henyn amino I -N44- Diperaz ii- 1 -yip’: eny ’1-134-

oxadiazole-2-cai’hoxamhje - 

0 H 

Following the general procedure of Intermediate 41 but using Example 80 as starting 

material in place of Example 78 there was thus obtained the title compound in 69% yield; l)j 

NMR S 10.88 (91, s) 9.40 (rH s), 8,00 (1 H, t), 7.60 (2H, d), 7.35-7,10 (31I, rn), 7.00 (211, 

d), 3.40-3.30(411, m), 3.20-3,10(411, m); MS rn/c Ml -1 383. 

IS This compound is a compound of formula (1) and so corms part of the invention. 

In ic rm ed ate 74: Me thy! ((6. 14-(me tI, vise Ifoi,yfl piprarill- i-vU vrid ’-3-

vi a mill o) Ioxc) ) tic etate 

/\F C 

� 

20 A solution of lei 1-butyl 4-(5-ffrnethoxy(oxo)acetyljatnino)pyridin-2-yJ)pipernzine- f - 

carljoxylatc (Intermediate 16,4 g, Ii mmol ) in 4N BCl/dioxan (25 mL) was stood for 16 It 

then concentrated by evaporation. The residue was dissolved in a mixture ofOMP (20 mL) 

and pyridine (7 mL) then metlianosuiphonyl chloride (1.28 mL, 16.48 minor) was added. 

The mixture was stintd for 3 hours then was diluted with water (50 mL) and extracted with 

25 dichloromethane 2x IOU inL). The organic extracts were dried and concentrated by 

evaporation to give the title compound as a solid that was used without further purification; 

MS nile M11* 343 
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Intermediate IS, (3-5 ron o-4 -RIO rph olin -4-vI ,I!liyl) mint 

NH2 

I) 4-(3-brUmo-4-nitropheuyl)morpholthe: 

N 
0-

at 

5 MorphoEine 17.92 roL, 90.9 maid) was added to a solution o12-bromo- 1fluoro4-

aitberzene (trJ %, 45.5 mmcl) in acetoiiitrilo 1100 ml) and the mixture was heated wider 

reflux for 6 h. Volatile material was renioved by evajrmadcgi and the residue was diluted 

with water (lOG aiL) then extracted with ethyl acetate (2 is 100 mL). The organic extracts 

some combined, dried and coacetitrated to give the title  tompound (12.9 to 990/D) as a solid; 

10 ’H NMR 68.40 (19, 5), 8,20(111 d), 7.10 (114, of, 3.80-3,70 (411, In), 320-3.10 (411, in), 

M8 rn/c Mle 287. 

it) Following the general procedure oflntcrrnediate 36 but using 4-(2-bronio-4-

ni1ropetiymorpho1ine as staining material and allowing S Ii for hydrogenation and 

IS subsequently purifying by chromatography eluting with HOAc / isohexane there was thus 

obtained the title compound (Intermediate 75) in 24% yield; :H NMR 6 6.90 (III, d), 6,80 

� (ifi, s) �.S0 (Is, dS), 5,00 (2R, ), 5,40 (1H, a), 3.70-3.60 (411, in), 2.80-2,70 (411, m) MS 

nile MW 258, 

20 Jt’te’wedjate 76 AlEyl 5-amitq-2-niovphoun.4_btsazoMt 

- 

39 
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I) 

335- 

Ally! 2 - man rpboliu-4-yI-Snftrobeiuoate 

Morpholine (7.78 niL, 88.9 mmcl) was added to a solution of2-fluoro-5-nitrobenzoic acid 

aflyl ester (proparcd as deacribed in i°  9315078l 10 g, 44.4 rnmo) in acetanitrile (IOU ML) 

5 and the mixture was heated under reflux fat C It  Volatile weredid ’was wortwed by 

evaporation and the residue was diluted with water CI 00 ML) and extracted wit!’ BtOAc (2 

100 no,), The organic layers were dried and concentrated by evaporation to give the title 

composed (12.87 g, 99%> as a viscous liquid; ’H NMR & 8.40(IH, 5), 8.20(111, d), 7.10 

� (Ill, d), 6. l0-,95 (Il-I, on, 5,4t 111, d), 3,30 (114, d), 4.50 (211, s), 3.70-3.60 (4Fh m), 3.20-

10 3.10 (414, ni); MS ink ,il-{ 293. 

it) Tin(Il) chloride dihydrate (17.37 , 77 nunol) was added tc a solution oalty( 2-

ntorpholin-4-y1-5-niirobenzoate (11.24 g, 38.5 mmol) in EtOAc (250 rnL) rind the mixture 

was sti,red and heated under poll for 4 h. Ethanol (I So niL) was added, followed by 

15 another ortiott of Tttk(11 eltride dhythato (17.4 g) arM the mixture was heated for another 

2 Ii, ’rho mixture was cooled and filtered then the filtrate was washed repeatedly with 

aqueous ammoniurn hydroxide and re-filtered. The organic layer was dried and concentrated 

by evaporation to give the the compound flritermediate 76, 5,42 g, 54%) as a solid; III 

NMR 56.90(111, d) 6,80 (Ill, s), 6.70(111, d), 6,10-5 9 5 (111, fl), 5.40(111,4), 5.30 (ti{, 

� 20 4), 5.00(211 s), 4.80 (211, s)3.70-3.60 (4H, in), 3.20-3.10 (411, m); MS mie MW 263. 

Latermed ate 77: Methyl [-CS- ((liv drw4is xo’seeW amii,o%pyriæh -2-I)pip erXd ’-

4yl1acetate 

10 
is 

H,N 

25 
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i) Methyl jt-(5-IlItrrapyrkIin-2-ypiperidin-4_ylJaeetjuc 

A mixture of 2-Chloro-5-nitropyridine (1.59g. 10 mmcl) and methyl piperidin-4-ylacetate 

hydrochloride (1.3g. 10 mmcl) (prepared as described in Patent Application WO 

5 2000029407) in DMA (50 mL) was treated with 2-tert-butylimino-2-diethylamjno4 3-

dimethyl-perliydro-1 ,3,2-diaaaphospliorine (HEMP) (15 g of   �2.2 rnrnolig loading on 

polystyrene support, 33 mrnol). The resulting mixture was stirred for 2.5 h then filtered 

through diatomaceous earth. Volatile material was removed by evaporation to give the title 

compound (740 mg, 21°/I) as a solid; 1H NMR 8 I .08-I .28 (211, In), 1.77 (214, d), 1.99-2.12 

� 10 (114, n), 2.29 (214. d), 3.07(214, it, 3.60 (3H. s), 4.51 (211, d), 6.94 (III, d), 8.13 8,25 (114, 

m), 8.95 (d, 111); MS one MHi 230. 

it) Methyl Ii -(5-am inopyri 1 in-Z-yl) p perid In e-4 ill] acetate 

15 A solution of methyl [I -(S-nitropyridin-2-yl)piperidin-4-yflacetate (710 mg, 2.60 mmol) in 
Et011 (26 ML) was treated with 10% Pd on charcoal (71 mg) and stirred vigorously under 

an atmosphere of hydrogen for 4h. The reaction mixture was filtered through diatomacous 

earth and the filtrate was evaporated to dryness to give the title compound (556mg, 7004) 

as an oil; ’H NMR 8 1.12-1.27(211, m), 1.67 (2H, d), 1.75-1.89(111, in), 2.25 (211, d), 2.56 
� 20 (28, t), 3.33 (2H, s), 3.58 (311 5), 4.52 (214, s), 6.61 (111, d), 6.86-6.93(111, m), 7.58 (114, 

6); MS m/e MH 250. 

if) Following the general procedure described for Intermediate 47 there was thus obtained, 

from the first step following chromatography eluting with 0-50% EtOAc / isohexane, ((6-

25 (4-(2-Methoxy-2-oxoethyl)piperidinI -9ljpyridin-3-yi} amino)(oxo)acetate (in 97% yield) 

as a solid; ’11 ThMR 3 1.094.26(211, in), 1 .69 (211, d), 1,84-2.00 (IH, rn). 2.29 (2H, d), 

271-2.86(211, in) ,3.58 (3M, 5), 3,80(311,5), 4,14-4.28(211. in), 6g4 (11H, d), 739-7.91 

(IN, in), 8,42(111, d), 10,71 (111, s); MS Sc M13* 336; and from the second step, the title 
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compound (Intermediate 77, in 33% yield) as a solid; Fff  NMI& S 1.11-1.23 (214, In), 1.69 

(2U, d). 1.84-2.00 (1 H, in), 2.28 (2Ff, d), 2.70-2.85 (211, In), 3.60 (311, a), 4.22 (211, d), 

4.60 (211, a), 6.82 (111, d), 7.85-7.94 (111, m), 8.49 (III, di 10.22 (Ihl, 5), 10.51 (I H, s); 

MS are MH 336, 

Intermediate 78: Methyl /ra.ms-4-(5-{ Ihydrazino(oxoacetvlIamino)m?riilin-2-

- ylkyclohexyllacetate 

r1NH, 

I) I4-Dioxaspiro[4.5]dec-7-eIa-8yI ttilluorornethanesulphonate 

� 

10 F   

To a solution ofdiisopropylamine (IC mL, 67.61 minD!) in anhydrous THF (100 tnt) 

cothed to -7 °C was added uBuLi (34 mL, 61,� rnTno, 2M solution in cyclohexane) and 

the reaction mixture was allowed to stir at 780C for 10 minutes. 1,4-

Dioxaspiro[4.5]decan-8-one (9.60 is, 61.46 mmol) in anhydrous uHF (100 rnL) was added 

15 and the reaction mixtire allowed to stir for 90 minutes at -78 °C. A solution oflt-

phenyltrifluorometlianesidphonimide (25 g, 76.83 mmo!) in arthydrous TUF (100 mL) was 

added and the reaction mixture was allowed to wain slowly to ambient temperature 

overnight. The solvent was concentrated under reduced pressure and the residue was 

redissolved in other (500 inL) and washed with IM UCI (2 x 200 mL), IM NaOH (2 x 200 

� 

20 mL) brine (200 mL). The organic phase was separated, dried (M9804) and concentrated to 

leave crude product. The residue was columnnod on a 300 g silica Biotage cartridge loading 

in isolioxane and eluting a gradient ofisohexane - DCM 0-50% to leave a clear oil, 11.86 

(4114 rn,nol, 67%): ’H NMR (CDCI3) 31,89-1.91 (m, 2K), 1.90 (t, 211), 2,52-2.56 on, 

2H), 3.99 hs, 411), 5,66 (5, 111) 

25 

it) 8-(4,4,S,5-Tctrarnethyl.’1,3,2-dioxaborolan-2-yQ-i 4-dioxaspiro[4.S)dec-7-ene 

cc-<# 
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To 

338

-To
 a stirred solution of 1,4-dioxaspiro[4.5ldec-7-en-8-yI trifluorornethanesulphona 

prepared as above (11.18 g, 38,79 mmol) in dry dioxane (200 mL) was added 

bis(pinacolato)diboron (10,8 g 42.67 mmcl), Pd(dppl)1CDCM ([I 

bis(dipheny4phosphino(ferrooene)]dichloropalladiurn(jl), complex with DCM (I 

(951 mg, 1,16 mmcl), bis(diphenylphosphino)ierrocene (646 mg, 1.16 mmol) and 

potassium acetate (11.4g. 0,116 mol). The reaction mixture was degassed by bubbling 

nitrogen through it for 15 minutes then heated to 80 6C for 3 hours. The reaction mixtme 

was allowed to cool, the solvent removed and the residue was partitioned between EtOAc 

(200 mL) and water (200 mL), the organic phase was washed with brine (200 mL) and 

0 aqueous extracts were combined and reexported Mill EtOAc (200 mL). The organic 

washings were combined, dried (MgSO4) and concentrated under reduced pressure to leave 

� an oil. This was dissolved in DCM-isohexane (1:1,20 mL) and the filtrate purified on a 

120 g Silicyote cartridge, eluting with 50%-100% DCMlisohexane to give the title 

compomd (8.4 g, 81%); ’Fl NMR (CDCI3) 1.25 (s, (21), 1.71-1.75 (m, 21-i), 2.34-2.37 

15 On, 411), 3.98 (s, 411) 6,48 is, ’H); GCMS El 266 Mi-. 

1k) 2-(I,4-DiuxaspiroI4.5J dee-1-en-8-yl)-5-nitropyrjdioe 

A stirred solution of 8-(4,45,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1,4-

20 dioxaspiro[4.5]dec-7-ene prepared as above (8.40 g, 31.56 rnmol), 2-bromo-5-

nitropyrjdine (6.0 g, 29.55 mmol) in DME (200 mL), degassed 2M potassium carbonate 

� (40 mL) was added palladium tetrakis(triphenylphosphine) (Pd(PPh)t; 18g. 1,58 mmol). 

The reaction mixture was evacuated with nitrogen (3 cycles) and allowed to stir under 

vacuum for 5 minutes, that heated to 80°C overnight. The reaction mixture was allowed to 

25 coot to ambient temperature, EtOAc (200 mL) was added followed by water (200 mL), the 

suspension was filtered and the organic phase was separated and the aqueous layer to-

� extracted into EtOAo (200 mL). The organic extracts were combined, washed with brine 

(200 mL), dried (Mg804) and concentrated to leave crude product. DCM was added and 

the suspension was filtered and dried to leave the title compound (1.64 g). The filtrate was 

30 concentrated after the addition of 0CM a Thrther 1.51 g ofprcduct tons obtained, the 
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filtrate was purified on a 120 SiliCycle cartridge eluting 20-50-70% EtOAc in isohexane 

to provide 1.72 g ofproduot. Total yield list 85 g 08.51 mrnol, 58%); 
]jj NMR (CUd3) 61.96 (t, 211), 2.57-2.58 (m, 211),2.79-2 83 (in, 21-1), 4.03 (5, 411), 

6,85-6,8 (m, IR), 7.53 (d, li-I), 8.39 (d, III), 9.35 Cs, III); GCMS 263 MH+. 

� 5 

� iv) 6-(1,4-D ioxaspjro[4.5]dee-S-yflpyridin-3-amine 

Wet 50% palladium on carbon (750 mg) was added to a solution of2-(1,4-

dioxaspiro[45]dec-7-en-8-yl)-5-nitsopyridine (3.96g, 15.11 rnmol), prepared as above, in 

10 MeOH (500 niL).The reaction mixture was deoxygenated by evacuation and placed under 

an atmosphere of hydrogen (5 cycles) than stirred for 16k. The mixture was filtered, and 

the filtrate concentrated to give the title compound (3.10 g ,87%) as a solid; 

E1 NMR (Cod3) S 1.68-1.96 (m, 8H), 2.63-2,70 (ii’, 10), 3.97 (a, 411), 3.97 is, 211), 

6.93-7.00 (m, 2(4), 8.03 (5, 11-1); MS rn/a M}{ 235. 

15 

v) Benzyl [6(1 4tIioxaspiroI4.5Jdec_S-yI)pyridIn_3_yI1earhamate 

To an ice water cooled solution of6-(1,4-dioxaspia-o[4.Sjdec-8-yJ)pyridin-3-amine (3.08g, 

13,15 mrnol), prepared as above, in TOP (50mb) was added pyridine (3.19 rnL,39,44 

20 mind) followed by benzyl chloroformate (1.9 rnL, 13.15 mmol). The resulting suspension 

was allowed to stir at   PC, then after 2 brs a fiithior 0,5 mL ofbcnzyl chioroformate was 

added and reaction mixture was allowed to stir at ambient temperature overnight. It was 

partitioned between EtOAc (100 mL) and water (50 roL), the organic phase was separated 

and the aqueous phase to extracted into EtOAc (200 niL). The organic extracts were 

25 combined, dried and concentrated to ]save crude product. This was purified on a 120 

silica Silidycle cartridge, eluting with 30-50% BtOAa/isohexane using an Isco Companion, 

to provide the title compound (4.94 g, 100%); 1H NMR (CUd3) Zi 1.66-1,97 (m, RH), 

2,70-2.77 (m, 10), 3.97 (5, 411), 5,21 (5, 21), 6,71 Is, 111), 7.16 (d, 10), 7,357,41 (m, 

S11) 7,91 (5. IH), 8,37 (5, 10); MS m/e MH 39 

30 
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vi) B enzyl 16-(4-a ieycI 0 liexyl) py rd in -3-y I] carbainat e 

o9r0\3 
To an ice water cooled solution ofbcnzyl (6-(1,4-dioxspiro(4,5Ic-_yi)pyridc-3 

ylicarbamate, prepared as above, (4,94 g, 13.41 mmcl) was added ’WA (20 rnL) followed 

5 by water (1.! mL), The reaction mixture was allowed to stir at ambient temperature for 2 

hours, It
 was tttate4 with 2M NaOI’l to adj\st the PH to -10 and then the mixture was 

extracted into EtOAc (3 x 200 niL), the organic phase was separated, dried (MgSO4) add 

concentrated to leave a gum, 4.05 g (12.26 mmol, 93%) which was used directly in the 

next stage; H NMR (CUd3) p 1.97-2.10 (rn 2H), 2.24-2.29 (01, 211), 2.49-2.53 (m, 411), 

JO 3.13-3.21 (ru, 1), 5.22 (a. 21il, 6,82 (s, UI), 7,1.8 (d, III) 7.36-7.40 (n, 58), 7.96 (5, 

� III), 8,41 (5. 18); MS rn/c NEW 325. 

vii) Methyl (4-5-(j(benzyloxy)carbonyIJaminr4pyridin-2_yl)cyclohexyIidepe acetate 

ro 

IS To an ice water cooled suspension of   60% mineral oil dispersion of sodium hydride (585 

mg. 24.35 mmol) in anhydrous THE (60 mU was added trimethylphosphonoaceate (3.1 

ni, %8,73 mniol). Ater 10 minutes a solution ofbenzyl (6-(4-oxocyclohexyl)pyridia-3-

yl1carbamate, prepared as above, (405 it, 1249 rumot) inl’HF (40 red) was added add the 

reactioa ’mixture allowed to warm to ambient temperature over the weekend. Water (100 

20 mL) spe added and the volatile material was removed under reduced pressure and the 

mixture cxtrattediixto EtOAc (4 x 200 mL)The organic extracts were combined, washed 

with brine (50 rnL), dried (MgSO4) and concentrated under reduced pressure to leave crude 

product. This was purified on a 120 g silica SiliCycle cartridge, loading in and eluting 30-

50% EtoAc? isohaxtne to provide the title compound (3.17 in 66.7%); ’H NMI& (CDCI,) 

25 1.63-1.76 (rn 2H), 2,03-2.15 (in, 31), 2,31-244 (in, 2B), 2.92-2,97 (m, 18)3.69(5, 

38), 3,92-3.96 (in, IH), 5.21 is, 28), 5,68 (5, El), 6.71 (s, 18), 7.12 (ci, IM), 7.35-7,40 

(rn 511). 8,37 (5, 11.1), 8,37 (s, III); MS rn/c MF1 38 {. 
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viii) Metlxy I Itvu-4 -(5- amin opy rid in-2 -yl) cy dab exy fla octal hyd rocltlov ide salt 

"0 

To a stirred solution of attract f4-(5-f[(benzyloxy)carborsyi]arnino}pyrjdiii-2-

yl)cyclohexyidonelaeetate, prepared as above. (3.17 g, 8.33 named) in niethanol (200 rnL) 

5 was added 5001L wet Palladium on carbon If g ), deoxygenatd by evacuation and pieced 

under an athiospliere orhydrogeji (5 cycles) then stirred for 16 h. The mixture was filtered 

and the filtrate concentrated to give a gam (2.05 g). The residue was dissolved in 

DCMfethes (40 mU of a 1: I niixtur and BC! (8.5 in  of   2M solution in eUler) was 

added witb stirdcig. The tuspetision was aoweth to stir at ambient temperature and 

10 concentrated to provide the salt as a white solid, 1lis \VaS reerntaUised from absolute 

ethanol -other to provide the title compound (1.10g. 4%) as a solid; ’H NMIA 

(in, 2Xi), .52-1,62 on, 214), 1.72-I .88 (in, 5H) 2.27 (d, 2a), 274-2.81 (in, IR), 3 61 (a, 

31-I), 1.59-7.59 (in, 211), 7.87 (d, il-I); MS into MI-if 249. 

15 ix) Methyl ((6-[frans-4-(2-methoxy-2-oxoetliyfleyclaliexyllpyridhi-3. 

yl amin o)(oxo) ace tate 

....
- 

To an ice water cooled solution ofmethyl [trans-4-(5-aniinopycidin-2-

yl)cycohelacetate hyArochloride, prepared as above, (831 will, 2.59 nirnol) in 0CM (50 

20 mL) was added tricthyla’nisie (1.3 mU, 9.31 mmoO fohowecr by methyl oblorooxoacetate 

(0.31 cup, 3,36 anmol) and the reaction tuixture was allowed to stir at Ot for 2 hit The 

reaction mixturo was diluted with 0CM (100 niL) and washed with watet (O mL) then 

brine (80 niL) and the aqueous layer was re extracted with DCM (50 niL). The orpaic 

washings were combined, dried and concentrated to give the are compound, 865 not (2.59 

25 rnmol 100%) which was taken through to the next stage; ’H NMR (CDCI3) 6 1.13-1.27 

(In 11-i), 157-1.64 (rn 31-1), 1.84-2.00 (m, 511)2.26 (d, 213) 2.62-2.70 (in, 111), 3.68 (5. 

311), 3.98 (s, 311), 7.18 (d, 1W, 8.13 it, lI-fl, 8.60 is, 111), 8,82 firs, li-I): MS Rile Mt 

335. 

0 
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x) Tha suspension of methyl ((6-[4-(2-methoxy-2-ooeth)cychexy3pyiidin3. 

yatioXoxo)acetate, prepared as above, Øt65 ing, 2.59 nmoD in absolute ethano’ (5 

mL) was added hydrazfte onohydrate (0.15 me, 3.09 into!). A thick white suspension 

formed which was than allowed to stir at ambient teniperatvre for�I .5 no, filtered, washed 

with ether (2 x 20 m) and then dried to give the title compound (Intermediate 78), 610 fIg 

(1 .82 maid, 70%) as a solid 1fl NMR 5 1.09-1.21 (ta, 211), L4’I-I .56 (m, 21]), .71-1.87 

(rn 53), 2.25 (d, 211), 2.54-263 (Tn, IN), 3.60 (a, 3H), 4.�2 (, 2k{), 7.24 (<I, H), 8.07 

@1, 11-1), 825 (s, U-I), 10.27 is, IN) (not all Nil  protons seen); MS rn/s MW 335. 

Intermediate 19t fr,t-Bu%y tttrns-4-14-

1 0 if  razn&o lace ty t aatiuo thhy I)cyc ’oh exa" coast o x4a te 

0 
Nos 

it trnns-4-Phenylcyclohexanwarboxyljc acid 

H2 
Palladium (10 wt. %) on carbon (50 if inel triethylamine (90 mL, 0.65 inol) were added 

IS sqtentily, each in one portion, to a stirred solution o74-(4-

ctoropheny1)otohexanecarboxyic acid (ISO g, 0.63 mcI) in MeOR (1.5 L). The reaction 

mixture was stirred under a hydrogen amwsphere for 4 hat 50FC at a pressure ofs her then 

cooled, lllered and then ooacentsa%ed in vacua to give the title compound (160 g, 83%) as 

a solid, which was contaminated wtthtriethytainixe hydrochloride (0,65 molt and used 

� 20 with no further purification; F NMR B 1,23 (911, d, 1,44-1 51 (4H. who 1.8-1 9  (2 m). 

1,96-205ç2H.  in), 2.22-2.32(111, in), 2.45-2.58 (114, N), 3.05 (611, q), 7.1-7.35 (MI, in) 

i) tIu:ts-4-4-Nitropbeny])eycIohexaiiecarboxylic acid 
- 

25 A mixwre ofconcentrated sulphrk acid (1.5 ML) and concentrated nitric acid (0.9 nL) 

was added drnpwise to a vigorously shored sokttiou oflrana-4-

phsnylcyolouiexaraecarboxyljc acid (I.ig. 8.3 nunot) in aittobtozene (4 rnL) at !CC. The 

valicaden onshore was warmed to room temperature and atined bar 2.5 i and then poured 
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onto ice. The aqueous mixture was extracted with Dclvi and the organic layer was 

concentrated /n vqcuo to leave a yellow oil, which crystallised to a white solid upon 

standing. The solid was trituralod with toluene and filtered to give the title compound (600 

rag, 60%) as a solid; ’ii NMR 5 %,4-1.6 (411, in), 1,75-1.9 (211,  m), 1,95-2,1 (211, m), 2,2-

5 2.38 (111, 01), 2.64-2.77 (1.1+, lu), 7.52(211,4815 (211, 4 MS rn/c (M4-1) 24, 

iii) tei’t’Butyl tnuts-4-(4-u it ro p Ireny l)cy do hcx an cern-b oxylatc 

4’(Diincthylamitio)pyridine (9.7g, S0.2 rnrnol) and a solution ofdi4err-}jutyl dicorbonato 

10 (I 7.5g. 80.2 rntnol) in DCM (5 niL) west added sequentially, each in one portion, to a 

mixture offrans-4-(4-nitrophenyflcyclohexanecarboxylic acid (IC g, 40.1 minol) in DCM 

115 niL) at room temperature. The reaction was stirred for 16 hand then evaporated to 

leave a yellow oft, The oU wasawpoind Ntda er nfixai:e of isohexone:EtOAc (4 1) and 

filtered. The filtrate was concentrated or vacuo and purified by chomalography, ellJlin8 
15 with 20-33% EtOAc in iohexaae, to give the title compound as a waxy solid (4,3 g, 35%); 

I-I NR 5 1.4(91.1,5), 1.4-1.6(411, in), 1.8-1.9(211, rr.), 1,95-2.05(211, in), 2,2-2.35 (1Ff, 

- in), 2.65-2.75(111, in), 7,55 (2Ff d), 8.18(21-1, ci), 

iv) e ri -Bity frans-4-(4-a .ninoph esyl)cye]o Is exa 1 cear boxy ate 

S 20 / 

10% Palladium on charcoal (500 mg) was added in one portion to a stirred solution oftert-

butyl lrtms.4-(4-nitrophenyocyclohexanecarboxylate (4i g, 14,1 mrnol) in EtOAc (75 

rnL) and the mixture was stirred under a hydrogen atmosphere for 20 It. The mixture was 

filtered through a pad ofdiatoniacecus earth and the filtrate wait coteennated in ?acuoIo 

25 give the title compound (3,8 9, 98%) as a waxy solids H I1\4R 3 1,4(911, s), t3-1.5 (411, 

in). 1.7-1.8(214, or), 1.9-2.0 (2Ff, in), 2,152.25 (1 H, m), 2.25-2.35 (111, in), 4.75(21T, s), 

6.5 (211, d), 6,85 (21-1, d); MS into MIT 276. 
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it) tc’rt-Rtttyl trirs-4-4-çmtm yoxo)aeety1] ainino)phenvflcyolobexagecarboxylate 

Methyl chIorooxoactate (2.5g. 20.7 riamol) was added dropv4se to a mixture of tert-baty 

(ans-4-(4-aminopheiiyi)eyelohexaoecboxyktc (3.8 g, 13.8 mmcl) and pyridine (2.1 mL, 

5 27.6 mono) in DCM (40 mL) at lot. The reaction mixture was warmed to room 

temperature and stirred for 16 hand then quenched with water. The layers were separated 

and the organic layer was washed with brine. The organic layer was dried and 

concenflted in vacuo and the residue was purified by chromatography, elating with JO-

50% ethyl acetate in isohexane, to give the title compound (4.0 g, 80%) as an oil; ’H NMR 

S 10 6 14 (911, s), 1.41.55 (414, m), 1.81.9 (2H, m), 1.9-2,05(20, in), 1.2-23 (I H, at). 2,4-2.6 

(111, in), 3.75 (311. 5), 7.2 (21f, d), 7.65 (20, d); MS rn/c (M 111)360. - 

v%) Uydnzine hydrate (0.39 mL, 12,2 mmcl) was added in one portion to a stirred mixture 

of crt-bttyt traas-4-ç4- [methoxy(oxo)cetyi]atnino)phenyl)cycloliexanecarboxylate (4.0 

IS It, 1.1 mmcl) in EtOH (50 mL) and ihe reaction mixture was stirred at room temperature 

for 3 h. JtOEI (25 urL) was added and the ruhuwe was phoned to give the title compound 

(Intermediate 79) (3.7 g 92%) as a sclid II Nlv1R 8 1.4(90,5), 1.4-1.5 (41-i, In), 1,8-1.9 

(211, in), .9-2,0 (211, n) 2.15-23 ([[1, fl), 2.4-2,55 (IV,in), 4.5 (I H, 5), 4.6 (211, 5), 7.2 

(211. d), 7.7 (21-I, d), 10.45 (111, 5); MS We (MIT) 360. 

� 20 Intermediate 80: Ethyl ra!rs4-(441hydrazio(oxo)acelI amino) phonosy)eyelo-

h anen.yjate 

_0iIIJ’ 1;NLlI/NH 
I) Ethyl Irws-4-(4-aininophenexy)cyIollennetarbi,xyIate 

T::iJ. 
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A solution of ethyl 4-by roxycyc.Iohexanecarboxylate (2.) g, 11.6 rnmol) in DMF (3m[) 

was added its one portion to a stiried suspension of sodium hydride (60% dispersion in 

mineral oil, 490 mg, 12.2 niniot) in DMF (13 niL) at )C under an atgon atmosphere, The 

mixture was stirred at 0'C for 10 minutes and then warmed to room temperature and 

S stirred for 20 minutes and the" a solution of !-fluoro-4-nitrobenzene (1.24 niL, 11.6 mmol) 

in DM1? (2rnL) was added in one portion. The reaction mixture was stirred at room 

temperature for 211 and Then heated at I 10C for 24 It. The solution was concentrated in 

vector to leave a residue that was taken up in EtOAc (250 niL) and water (10 ml) was 

added. The layers were separated mid the organic layer was washed with 1120 (2x0) ask) 

IC and brine (50 niL) and then dried (MgSO.i) and concentrated in vacua to leave an oil. The 

oil was taken up in a mixture of hot EtOAc and isohe,cane (1:1) and left for 20 It. 

FIltration, followed by concentration in vacua of the filtrate left an oil, which was purified 

UY cohmrn thrornatograpliy, using 10-40% EtOAc in isohexane as alight, to give crude 

ethyl 4-(4-nitlophenoxy)cyclohexanecarboxylate as at  off white solid that was used 

IS without further purification. 

Palladium (10 wt, 94) on carbon 50 mg) was added in one portion to ’a solution of crude 

� ethyl 4-(4-nilrophenoxv)cycfohexsjiecarboxyiate in a mixture ofEtOH (IS ML) and TFIF 

(Q vaL). The reaction mixture was stirred under a hydrogen atmosphere at room 

temperature for 16 to than  filtered and concentrated in wwuo to give a solid that was 

20 purified by chromatography, using 30-60% EtOAc in isohexane as eluent, to give the title 

compound (127 mg, 451, over 2 steps) as a solid ’fT NMR (CDCI3) SI .16-1.20 (311, Q, 
1.31-1,42 (211, m), 1.43-1.52 (2F1, m), 1.96-2,01 (21-1, ni), 2.05-2.10 (29. rn), 2.20-2,29 

� (l1, in), 335 (2R, hr a), 3.89-3.9 (lift in), 4.05 (211, 0)), 6.53-6.57 (21-I, d), 6,65-6,69 (2H, 

d); NIS nile MW 264. 

25 

ii) Ethyl fra,,s-4-(4-{ [ncthoxy(oxo)aectylIamItio)pI,eoxy)cyeIohiezanecarboxyIate 

it� - 

Methyl rihlorooxoacctate (45 ttL, 0.49 rnmol) was added in one portion to a stirred solution 

- of ethyl 4-(4-a,llinophc!ioxy)cycloliexanecarboxylate (127 mg, 0,48 in,r,ol) and pyridinc 

30 (47 alL, 0.SS mmof) in 3CM (5 niL) and the reaction mixture was stirred for 30 minuteS. 
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Volatile material was removed by evaporation and the residue was taken up in EtOAc (40 

mL) and an aqueous solution of hydrochloric acid (IM. 20 cap) was added. The layers 

were separated and the organic layer was washed with brine (10 mL), dried and 

concentrated in vacuo to give the title compound (152 mg, 91%) as a solid; II NMR 

� 5 (CDCI3) 51.19 (31-I, t), 1.39-1.45 (2H, in), 148-1.56(211, m), 1.97-2.03 (211. m), 2.08-2.12 

(211, in), 2.232.3 1(111, In), 389(311, 5), 407(211, if, 4.11-4.14 (IH, m), 6.80-6.84(211, 

d), 7,44-7,48 (211, d), 8.66 (1 H, 5); MS rn/c MW  350. 

iii) Hydrazine rnonohydrato (0.15 up, 3.34 rnmol) was added in one portion to a stirred 

10 solution of ethyl /rons-4-(4-

{[mcthoxy(oxo)acetyljamino}phenoxy)cyclohcxanecathoxylate (150 lug, 3.04 minol) in 

Et011 (3 rnL) and the reaction mixture was stirred for 20 minutes. Ether (10 my) was 

added and the mixture was cooled to 5°C. ’[ho mixture was filtered to give the title 

compound (Intermediate 80) (129 mg, 85%) as a solij that was used without further 

15 purification; MS one MIJI 350. 

Intermediate 8*: 34FR)-2-Metboxv-1nietjivlethvIloxvanitinc 

nil 

H,N 0 

I) 1 -{ (110-2 Metbo xy- I -methyl ethyll oxy 1-3-n itrob enzen 

40 20 DM1) (1.97 niL, 10,8 mrnol) was added dropwise to a stirred mixture of 3-niflphenol 

(2.50g, 18 rnmol), (2S)-1-rnethoxypropan-2-id (648 mg 7,2 juno!) and tripheriylphosphine 

(2.84 to 10.8 mmol) in IDCM (IDmI). The reaction mixture was stirred for 16 In then treated 

with saturated aqueous sodium hydrogen carbonate solution. The resultant mixture was 

partitioned and the organics wore washed with IM NaOH, dried and concentrated by 

25 evaporation. The residue was triturated with 1:! EtOAC/hexanes, and filtered. The 

filtrate was concentrated by evaporation and the residue was purified by chromatography 

eluting with 255 EtoAcfliexane to give the title compound (I g) as an oil; 1H T’Th4R (400 
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MIT; DM80) 8124 (d, 3H),3.24 (s, 311),3.44-3.60 (in, 2Ffl,4.71-429 111)73%. .4 

(in, IH),7.57 (t ll:i)j.70-7,76 (m, fll),7,76-7.96 (in, IR). 

ii) l-(E(}J)-2-niethoxy-) -mothylc.thyfloxy}-3-nifrobenzene (1,00 g; 4.74 mmd) was 

5 dissolved in MeOU (20ml) and treated with 10% palladium on carbon then placed under 

an atmosphere of hydrogen and StilTed for 24 It The reaction n\ixture was ft%ered they, 

concentrated by evaporation to give the ttk zcrnpovnd (Intermediate 81) (droll g) as an oil; 

’Lt NMR 6 .lJ Cd, 3H, 3.24 (, 311), 334-342 (in, IN), 3.42-3.52 (in, lI-I), 4.37-4.49 per, 

Ili). 4.90 (s, 211, 6.04-6.1 (III, 111), 6.10-6.18 (in, 211), 6.g36.91 (m, Ill); MW 192, 

1.0 

Intermediate 82_3 fLto 2 leth LqxgLnUine 

2 

I) 1-{ftiS)-2-Methoxy-J -methylethyljoxyj-3-nitrobenzenc020

 0 

15 Following the procedure described for Intermediate gi part (i) except that (21e)-1 

inetlioxypropan-2oI was used in place of(2S-1-mcthoxypropari-2-oL the ttte compound 

was obtained as an oil; I-I NMK 8 1,25 (d, 3U),3 26 (a 3H),.43-3.61 (m, 211),4.69-4.88 

(in, 114),7,40-7.47 (m, IH),7.57 (%, 111),7.69-1.75 (m, 1H),7.76-7,83 (1, IN). 

20 it) Reduction of I-1(l5-2-Methoxy_I-methyJelhvlJoxyJ_3..nitrobcnzene following the 

procedure described for intermediate 81 part (ii) gavi the title compound (intermediate 2) 

� as as oil; ’II NMR 3 II? (d, 3 3.26 (s 3B) 325-3.42 (in, 114), .42-.51 (to, IH), 4.32-

4.49 (in, If-I), 4,90 to, 211.), 6,03-6.1 I (rn, III). 6,10-6.19 (m, lWi, 6,81-6.94 (in, III); MS 

rn/c NIW’182. 

25 

Intorined late 83: Fec/-flu tvJ 1 -CS- I ihyd razino(oxo):icely] I amino } pnid I - 

2yflprn end in e-4-ea ’b axyla fr 
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i) te,i-B utyl I -(S-u itr opy rid in-2yflpi per idiae-4-tarby IMt 

Following the procedure described for intemiediate 77 pad K), but ’Sig en-

butylpiperidine-4-carboicylate hydrochloride In place of rawthyl pipcndin-4-ylacetate 

5 hydrochloride, tht title to po’rnci vas obtained in 9)% yield; tH NMR 5 1.35 (5, 911), 1.5 

(q, 214). 1.90 (ci, 211), 255-2.69 (in, IB), 3.20 it, 211)4.39 (ci, 211), 6.96 (ci, If[), 8,20 (d, 

I), 8.95 
(a. lU); MS rn/c ME4 252, 

ii) /et/-Do fyi I 45-an,in opy ’idin -2-yi)pip en din t-4-carj, oxyla to 

� 10 

Following the procedure described for intermediate 77 part (ii), the title compound was 

obtained in 95% yield 45 a solid; ’H NMR (CDCI3) öIAI (5, 90), 1.69-1,95  (rn 2H), 1.89-

2.02 (rn 211), 2,28-2.44 (re, 10), 2.74-2.87 (m, lii), 3.91-4.06(m, 2H). 6.64 (d, 111), 6,98 

(d, IH), 7.79 (d, 11); MS rn/c ME7 252, 

15 

Ili) FoIIo’ving the procedure described for Intermediate 77 part (iii), the first intermediate, 

ien-Butyl 145- { [rnethoxy(oxo)acctylJarnino}pyridin2yflpiperidine-4-oerboxylate, was 

obtained in 97% yield as a solid; ’H MAR (CDCI1) 5 1.39 (s, 911). 1.64-1.82 (01, 21F), 1.96 

(ci, ZN), 136-2.52 (in, li-l), 2.98 Ct, 2H1 3,95 is, 311)4 10-4.26 (at, 211), 6.69 (d, IM, 1,94 

20 (ci, 114), 8.29 (ci, Ia). 8.69 Is, 1H) MS ni/c MR4 34; their condetsaijonvarth hydraelen 

� 
gave the title compound (latetinediate 83) in 72% yield as a solid; 111 NMR 81.35 (s, 911), 

1,44-1,61 (mu, 21-1)1.75-1.88 (in, 2I), 23-2.49 (m, III), 2.90 (t, 211), 4.12 (d, 211). 4.62 

211\ 6.84 [d, IH). 7,91 (ci, IE), 8.51 (ci, 111), 10,23 is, 111), 10.53 (5, 111); M$ rate wr 
364. 

� 25 

Intermediate 84’ Methyl 344-emiuopheuy1cIopeutannhaxytatt 

H,l 
 
0 
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i) Methyl 3 -(4-u it rop be y I) elopentanecarboxylate 

A mixture of 65% nitric acid (0.95 rnL) and 95% sulphuric acid (1.2 rnL) in carbon 

tetrnwhloridc (2.5 rnL) was added dropwsa to a somitirsn ofmethy 3-

5 phenylcyclopentanecarboxylate (Journal of Organic Chemistry, 1988, 53(17), 402 1) (1 g, 

4.9 mmol) and the mixture was stirred at 5- 100Cfor 2 h. Joe/water (30 mU) was added and 

the mixture was extracted with DCM (2 x 50 red). The extracts were combined, washed 

with water and dried. The residue was adsorbed onto sitLea and purified by 

chromatography eluting with 0-30% EtOAc in hexune to give the title compound (782 mg, 

10 64%) as an oil; Ii NMR 63.90 (31i, a), 7.94-7.97 (21-I, on, 8.03-8,06 (211. in), 8.09-8.2 

(2H, rn) $.33-8.36 (2R, in), 

id 10% palladium on carbon (78 tug) was added to a stirred solution of methyl 3-(4-

tropheny)cycopentanecaæ,oxy1ate (782 mg 3.14 rnmol) in E.tOB (40 mU). The mixture 

15 was stin-ed under an atmosphere of hydrogen  for 1611 then tllteied t1u’ogh hateinaceos 

earth and the filter washed with StOAc. Volatile material was removed by evaporation to 

give the title compound (Intermediate 84) (608 rig, 88%) as an oil; ’I-I NMR a 2.24-1.45 

(in, 611), 3.03-2,83 (in, 2H), 3.62 is, 3H\ 4M oz, 211), 6.53-6.46 (m, 211), 6.92-6.86 (m, 

211); MS rn/c MW 220. 

20 

Intermediate 85: M ethyi3 44p wiao p lienvila d arnan tan c-i-car boxy1 ate 

I.INJII[ 
i) Methyl 3-(4-Nitropheiy9adaniantane-1_carboxylate 
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3-(4-NitrophQrlyl)adamaritane-1-carboxylic acid (500 ’ug, 166 inmok) was othased Us 

MeOM (8 niL) and concentrated sukpharic acid (0,1 mU) was added, After stiræng at room 

temperature overnight the reaction mxtwe was basUied with aqueous potassium carbonate 

(30 tnT. ofa saturated solution) and thei, in vacuc. The residue was extracted 

5 with EtoAc (2 x 250 mL) and washed with water and brine. The orgailios were dried and 

solvent removed in vacuo to give a white solid (554 rug, 1000/0); ’El 1’MR 6 8.18 (d, 211), 

7,68 (d, 21-I), 3,61 (3, 311), 123-2.17 (on, 2K), 2.01-1,07 (tn, 2Ff), 1.91-1.84 (at, SR), 

1,74-1.69 Cm, 211); MS ni/c M+McCN 357. 

10 ii) Methyl 3-(4-NitrophenyI),datnantane-1-caicxy)ate was reduced by the method of 

Intermediate 84, step (ii), to give the title compound (Intermediate 85); ’II NMR & 6.99 (d, 

211), 6.51 (d, 211), 4.80 (s. 211), 3,59 (5, 311), 2.17-2,10 (in, 211), 137-1.79 (in, 611), 1.77-

� 1.72 (m, 4K) 1.69-1.63 (m, 2W; MS nile M+MeCN 327, 

15 Intermediate 86; Ethyl 4’-amhiohlphepyl-3-vflaoetate 

OO2E 

) Ethyl 4 -( ibeuzythoi 00) hip henyl-3-ylJ acetate 

�CO Et 

20 
� 

14-ibenzvlaniino)pheny1]boronlc acid (UK Patent ApplicatioriNo. GB 2276161 (1994)) 

(400 rnL I ,26mrnol) was stirred in S niL dry toluene and potassium carbonate was added 

followed by ethyl (3-bromophenyflaoetate (338mg. I .39mmoI) as a solution in cement (1 

mL), The reaction vessel was evacuated and rallied wit nitrogen (S times), Pd(PTh3)4 (73 

25 rug, 0.06 mmol) was added as a solution intohirnie to ink) and the vessel was 

deoxygenated as before. The reaction mixture was heated at 90C for 16 It then cooed and 

filtered through diatomaceous earth. Volatile material was removed by evaporation, the 

residue was adsorbed onto silica and purified by chromatography eluting with 10-50% 
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EtOAc/isohexane to give the title compound (l?Smg, 32%) as a ’HNMR6 JAS 

311), 3.67 (s, 2H),4,07 (q, 211), 4.76 (a, 4U), 6,76 (Cl, 211), 7.11 in, 211) 7.44-7.20 (Ii, 

1411); MS rn/c Ml .436 

it) Nitrogen was bubbled through a solution of ethyl [4’-(dibenzylainino)biphenyl-3-

yI]acetate (170 mg, 0.39 mmol) in EtOH (15 rnL) and EEOAc(l 5 mL) then 10% palladium 

on 30 mg) was added and the inixturo was stirred under an atmosphere of 

hydrogen for 16 ii. The mixture was filtered through dia*oivaceous caith at4 ootctntrated 

by evaporation to give the title compound (Intermediate 96) (98 mg) as a gum; If N’MR 6 

10 1.19 (t, 311), 3.69 (s, 214), 4.09 (q, 211). 5.24 (S. 211), 6.64 (d, 211), 7.11 (d, 111), 7.37-

7.30 (at, 31’1), 7A2 (d, ZH); MS ole M+MeCN 291. 

Iate’ mediate 97 M ethyf4R) -4’ amiao Jr -bI(cycloh exyl 1-4 -vii a c eta to 

A mixture of methyl [trans-4-(4_aminopflenyflcyolohexyl]acct&e (from Intermediate 43, 

IS step (10) (200 mg, 0,81 moral) and Rhodimn (5% on alumina; lSmg) in EtOH/water (6 

aid, of   L2 niLdure) was stined undet at, atmosphere of hydrogen at 48 bar. 65°C for Mi 

then filtered, The filtrate was concenated by evaporation to give the title compound as a 

gtrnl. 

20 latamediatc 88: Ethyl 3-(2-arnwo-Z3-djhydroljf-j,,den.5y1)propau onto 

°'NH2 

I) Be’izy I (5-brom o-2 3- dihyd ro-iH-i ad en-2-yl)carb ama to 

Betwyl ohlorofonnate (0.804 niL, 5,63 ama!) Was added slowly with stirring to a mixture 

25 of5-bronioindan-2-arnine hydrobrornide (Advanced Synth. & Catalyths 343(5), 461-472. 

2001) (1.5g, 5.12 maiD]) and triethylarnine (1.7 rnL, 11.3 rnmol) in DCIV! (20 mL) at 0°C. 
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’The reaction mixture was allowed to warm to room temperature and stined for 16 El, 0CM 

ctse mu) wa added real tire so%utonwas cashcà with 0.5M aqueous lId (100 my) than 

satunteci aqueous sodium hydrogencarbonate solution (100 mL). MeOR (10 mL) wa 

added as resolvent and the solution was dried and concentrated by evaporation. The 

residue was purified by chromatography to give the tide compound (804 mg, 45%) as a 

solid; 1g NMR 6 2.59-237 (in, 211), 3,03-3,23 (in, 211), 4.23-4.39 (m, lii), 4.50 to, 111), 

5,04 (s, 211), 7.14-7 44 (in, Ski); MS Sc MS 214, 

) Ethyl (2E-3-(2- {henzyIoxy)earbonyIjaminoJ-2,3-dihydro-1/J-inden-5-yl)acrylate 

10 

Z’O 

5 A mixture ofpalladiumQ) acetate (3 mg, 0.01 mmcl), Tri-o-tolylphosphine (7mg, 0.02 

rnmo%) and DWEA çO.OSS mL, 0.5  metal) was stirred In MeCN (2 mL) at 60C under a 

nitrogen atmosphere for 20 minutes In a S mL mitrowave vial. Benzy[5-bromo-23-

dihydro-IH-inden-2-yl)carbamate C 17 trig, 0.5 motel) and ethyl acrytato (28 iL, 0.25 

15 mmol) were added and the mixture was heated in the microwave at 180C for 0,5 K The 

mixture was adsorbed onto silica and purified by chromatography with 0 40% 

EtOAc/isohexane as olucnt to give the title compound (105mg. 57%) as a gum; NMR 

(CDCI3) 6 1,32 (t, II), 2,62 2.2g (in, 211),3,12-3.36 (in, 211)4.’ 84,29 (rn 2E{), 4.46-4,62 

(in, 111), 4,76 (d, LII), 5.09 Is, 211)632-641(m, 111), 7,10’7,44 he, 811). 7.57-7.69 (m, 

20 IF); MS m/e MF{k 366. 

iii) Ethyl (21)-3-(2- ({(’benzyloxy)carbooyl]amilio} -2,3-clihydro- IE-inden-5-y1)acrylate 

was re&uced by the general procedure of Intermediate 84, step (ii), to give the title 

compound çtntennediate 98); ljj NMR (CL3013) b % .0ll,1S cm, 311)2,44-2,70 (nt, 20), 

25 2,7-2,9 (in, 2H) 3,023.35 (in, 411), 3.92-405 (in, 211), 4,30-4.42 (in, 111), 6,84-7,23 

(in, 311); MS in/c M11 234, 
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Intermediate S9EtIwI 3-(4- require piin,I ayelouiexyll acetaLe 

HN N oN. 

I) 3-14_WeuzyIoxy)phenyll eyciohexaiooe 

5 14-(l3enzvloxy)phciIy!Jbcrcni acid (2g. 877 mmol) was dissolved in dioxane/water (50 

nIL / S mL) and RJi(acac)(C2114)1 (69 lag. 0.26 Inniol) and racenhic EHNAP (164 nig, 0.26 

mmoI) were added. The mixture was degassed 3 times and put under a nitrogen 

atmosphere. Cycloliexenone (1.02 niL, 10.S2mmoI) was added to the yellow solution and 

the mixture heated at reflux overnight. The reaction mixture was contest, saturated 

10 aqueous sodium hydrogen carbonate solution (50 mL) added, then extracted with EtOAc (2 

100 mU). The organic extracts were washed with water (I DO niL) and aried. Volatile 

material was removed by evaporation and purification by chromatography gave the title 

compoxnd (565 mg, 23%) as a solid; H NMR c1,65-1 69 (II, fl), 1.78-1,93 (211, in), 

1,99-204 (R m), 2,22-2.35 çzkI, it), 2.39-2,43 (11-1, m), 2.65 (15, In), 2.90-2.96 (lB. 

IS n) 5.08 (21T, s), 6,96 (211,4), 7.20 (2Ff, 43,7.31-7.45 (5Ff, In); MS ni/e M}1 281. 

it) Ethyl {3-L4-(b en zyloxy) ili enyl Ict clexy k1eiie} acetate 

Tritliylp1iosplionoacetate (0.48 mL, 2,42 radial) was added to a stined suspension of 

� 20 sodium hydride (91 mg of  60% dispersion in oil. 2.42 mmcl) in THP (10 mL) at OC. 

The related; aece  allowed to warm to ambient temperature and stirred for 15 minutes then 

3-[4-(hentyIoxy)phen$3tyoohexanone

 

is truth, 2,021umol) was added as a solution in 

TSP (10 raCy. After 3 h satutated a4eous a,mnonhhm chloride solution (50 mL) was 

added and the mixture was extracted with Et)An (2 x 50 rat). The organic layers were 

25 washed with water (50 mL) then dried aS concentrated by evaporation to give the title 

compound as all oil that was used directly in the next step; MS Sc MH 351, 
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154 H... 
tu) Ethyl f3 -(4-hyl roxy ph enyl) eye to hexyl ja cetate 

Ethyl Q-[4  ’Nfl rt tctol foliovæng the general 

procedure described for Intermediate 84, pan (ii), to give the title compound; Ell NMR 

5 1.12-1.19 (311, m), 0.93-1.82 (914, in), 2.18 (111, d), 2.45(111,42.65(111, m), 2.99(111, 

m), 4.04 (211, qJ. 6.65-6.67 (214, in), 7.00 (2R, t, 9.12 (lii, s); MS nile (M-kI) 26!, 

iv) Ethyl 13-@-UKtriflu&vometbyS) phrny oxy)pheuyI)cyclooexy1) acetate 

� 10 Ethyl 13-(4-hydioxyphenyl)cyclohcxy1]acetate (329 nag, 1.25 namol) was stirred in dry 

DCM (IS onL) under nitrogen. The mixture was cooed with an ice bath and 

trifluorothaaesulphorik aimydride (0.264 ml,, .57 inmol) was added, Triethyamine 

(0.263 mU. 1,88 innol) was tKe added thopvdse o’vur 5 minutes, Iceeping the temperature 

below l0C and the mixture was stirred buy h. Saturated aquecus sodium hydrogen 

.15 carbonate solution (10 ml,) cars added, the layers were separated and the aqueous phase 

was extracted with DCM (20 my). The organic layers were dried and concentrated by 
evaporation to give an oil that was purified by chitniatugraphy riming with 0400/s 

EtOAclisohexane to give the title compound (345 ijag, 700%) as an oil; ’H NMR S 0.94-2,00 

(.911, s) 1.16 (311, nil, 2.23 (Ui, d), 2.47 (111, d) 2.62-2.95 OH, in), 4.01-4.09 (211, m), 

20 7.4l7.44 (4R, iii); MS rn/c M-R) 393. 

V) Ethyl (3- (4- [(dip honyb,, e thylene)amin 01 ph enyl) cycloliexyl) acetate 

EthyL c3-0- (trifi rrnethyl)s-ulphonyI]oxy)phenycyc1ohexyjJacetate (322 ang, 0.85 

25 mmol) wa stirred in dry I’HF (8 tuL)t,rnder a anvmcn momosplizot and caesinm carbonate 
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(3WJ mg, 1.19 mmcl), palladiurn(1l) acetate (12 mg, 0.05 maiD!) and BINAP (32 mg, 0.05 

minor) were added followed by benzophenone imine (0.214 mL, 1.27 mmcl). The reaction 

vessel was degassed 6 times and stirred under roflux for 16 Ii, The rilixture was extracted 

with ether (2 x 100 mL) and washed with water (100 nit). The organic extracts were dried 

� and concentrated by evaporation to give, an oil that was purified by chromatography ehiting 

with 030% EtOAc/isohexane to give the title COmpOLfld (137mg, 3$°/o) as an oil; H NMR 

50,81-2,48 (m, 91-1), 1.12-1.21 (in, 3H), 2.58-2.72 (ff1, 1Ff), 3.97-4.12 (m, 211), 6.57-6.65 

(ml, lI-I), 6.94-7,04 (in, IN), 7.10-7.18 not, IN), 7.29-7.36 (in, lI-), 7.37-7.78 (at, 10Ffl 

MS rn/c MW 426. 

10 

vi) Aqueous HG! (I mL of   IM solution) was added to athy (3-{4-

[(diphenyImethyleiieamino)phe.nyl}cyeIohexyI1aeetate (137 tug. 012 mmol in EtOI (10 

niL) with stirring. After I I, the reactiott rnixturt was desified with aqueous polassiom 

oarboiiate (10 mL ofa saturated sotittiot and the rni,tra was extracted t1thEtiO (2 x  1 

IS mL), washed with water (15 tuL) and dt’ed. Volatile mateijal was removed by evaporation 

and the residue was purified by chromatography closing with 0-35% EtOAc/isohexane to 

give the title compound (Intermediate S9) (40mg, 4Vo) as a turn; MS rn/c MIT’ 262, 

ktc nuediate 90 Ety1Jf3Th-3-I4-m in o nh eriyflcyeIo p enfyflac etate -. 

rbN 
2 

I) (SR)-3-(4-8xoniopbe.ayI)eyclopez.tanoue 

� , 

4-Bromophei,ylboronic acid (4 g 19,92 turnol), gaacyCH4)2 

(aoetylaoetouatobts(ethyterie)Rhodjtjm (1); 103 mg, 0.4 mmcl) and (Th-Bfl’AP (249 said 

25 0,4 rmnc) were placed in, a LOG siL 3-rmecked monad kotlomed flask and 14-dioxane (40 

mL) wag added, the reaction veesel was degassed several times before putting under a 

nitrogen atmosphere Water 14 ca,) was added followed by cychopeat-2-eri-i-one (1.185 

niL, 14.14 mmo). The reaction mixture was then heated at 100PC overnight before 

cotn nc1wasrng with saturated aqueous sodium hydrogen carbonate sotnUon (50 mL). 
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The mixture was extracted with EIOAu (2x IOU ml) and the organics dried then purified 

by chromatography cluting with 0-40% BtOAclisohexane) to give the title compound (1.62 

g. 48%) as an oil that crystallised upon standing; ’U NMR 61.86493 (IN, rn) 2.23-2.36 

(9H, in), 2.53-2,57(111, in), 3.34-143 (DI, m), 7.29-7,32 (211, in), 7.50-7.53 (211, rn); a 

S +20’ (Me011, c1, L1) 

iI Ethyl K3E)-S-(4-bvornpe,i$)eyciopenty1dene)aeetate 

Following the general procedure described fur etiy 1344-

10 (benzyJoxy)phenyljcyclohcxyJidene}acetate. (intermediate 89 (ii)), teplacirig -1-
(henryl oxy)plienyljcyclohex anon e With (3R) -3- (4-bromophenyl )c yc lopc ntanone4he title 

� 
compound was obtained; ] NMR 61.18-1.23 (3H, in), 1,61-1.78(111, in), 2.06-2.20 (t H, 

In), 2.53-2.67 (314  in), 2.84-3.04 (lI-I, in), 3.08-3.24 (IH, in), 4.01-1.10(214, m), 5.82-5.85 

(IH, in), 7,24-7,28 (2H, ml 7.47-7.51 (214, m); MS nile MH 310. 

W Ethyl ((3R)-3- {4- lid a pIt eoylmethylen e)a mitt ojp Ii enyl) cyclop en tyliden Øa Ce tate 

CUON 

Following the procedure described for ethyl (3-{4-

t(diphirnyhriethylene)amino)phenyl) cycloliexyl)acetate (Intermediate 89(iiO) replacing 

20 ethyL ç3-(4- { ((ft uotornethy)suIphonyl]oxy)phenyl)cycIohcxy1}acetatc with ethyl [(3R). 

3-(-bromoplenyflcyciopentylidesxe3acetate, the title compoundwas obtained; MS rn/c 

MI-if 41 D. 

iv) Ethyl [3R)-3-(4-amioophenyQcyelopentyjideneaeetare 

25 

Following the procedure described for ethyl (3-4-aiuophony)cyclohexyflacetate 

(Intermediate 89iv), replacing ethyl (3-{4-
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’34 
((dipheny]iuetbylen)aminop1ienyl }cycIohexyl)aclate with ethyl ((3R)-3- {4-

[(dipheny1rnethv1eneamirio]phenyJ }cyclopentylideno)acctate the title compound was 

obtthned; ’H NMR 3 1,17-1.22 (311111). 1.57-1.68 (111, m), 2.27-2.48 (211. m), 2,53 (01-1, 

). 2,56-2.68(11.1, rn) 2.14-236 (%H, in), 2,93-3.00 H, in), 3.15-324 (0.511. in), 3.69-

3.71 ().5R, at), 4.014,%2(21A, rn) 4,79-4,83 (2)cl, m). 5.49-5.53 (AH, in), 5.78-5.82 (lii, 

m), 6.47-6.52 211, ’o), 6,80-6.93 (ZR, m); MS &e M+MCCN 2%7,7 

v) Ethyl U3R) -3 -(4a miii op henyl)cy do pet. tyfl acetate 

oN 

JO Following the procedure described for Lnethyt 3-(4-ataophenyl)cvcoptntanecaiboxyate, 

irplacing rnethy 3-(4-ntcopheny1)cycIopentanecarbcxy4te (hiterrriediMe &4(i)) with tthy 

LCR)-3-(4-arninopheuyl)oyalopentylidcnelacetate tile title compound was obtairred; ’H 

NTh. 6 1.19 it, 3H), 1.21-1.76 (iii, 214), 1.80-2,12(111, 211), 2,23-2.48 (m, 214), 280-3 Ut 

(in, ]Jfl, 3.16-3.30 (rn 2H), 4,06 (q, 211), 4.79 (s, 213), 6.45-6.51 (m, 2H). 6.84-6.91 (in, 

IS 21-1); MS mile M-}-MeCN 289, 

Intermediate 91: Ethyl I(3-3-(4-amiuooheyOdonenMIacetate 

H,N 

I) (3S)-3-(4-BroiuopIenyl)cycIopentggoite 

� 20 
Br1 

Following the procedure described for (36)-3-(4-Bromophenyl)oyclopentar,one 

(1nternidiatc 90(i)), replacing (R)-13INAP with (S)-BINAP, the title compound was 

obtained; H NMR 5 1.86-1,93(111, m), 2.23-2,36 (314, in), 2,53-2.57 (IN, in), 3.34-3,43 

(IN, ml). 7.29-7,32 (214, m), 7,50-7.53 (2E, in); an --180 (MeOfi, e1, L1) 

23 

II) Yflayl 1(38)-3 - (4-b to moph enyl) cyclo pci. tylid en ej ceta te 
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Following the procedure described for ethyl (3-[4-

(ezyoxj)phcnylcyc1ohexylideIw lace tate (Intermediate 89(U)), replacing 1-
(berrzyloxy)pheiiyllcyclohexanone with with (3&)-3-(4-brornopheuy1)cyctopettenone the 

title compound was obtained; 1 ft NMR 61,18-1,23 (311, in), I .61-1.78 (Il-f, rn) 2.06-2.20 

(Ill, m), 2.33-2.67(311 on, 224-3,04 (III, m), 3.08-3.24 (Il-I, m), 4,01-410(211, ma), 

522-5.95 111-1, rn) 7.24-729 (H, rn), 7.47-7.5 (211, at; MS ro)e MW 309, 

in) Ethyl ((3S)-3- (4- ftd ph enylmethy one) amino J ph enylj eycloprni tylid en eaet2 to 

9 (JO 
� 10 Following the procedure described for ethyl (3-(4-

[(diphenylrnethyiene)aJnino)phenyf}oycIohcxYl)aeetate (Intermediate 89(iii)), replacing 

ethyl [3-(4- ( [(trifuoroia1ethyl)sutphonyfjoxypheayDayc1ohetYt)acetate *fth ethyl (39)-

3-(4-broanoplienyl)cyclopentylidcne]anetatc the title compound was obtained; MS rn/c 

MH4l0. 

iv) Ethyl R38)_3_(4_ainiuopkenyflcycioveutyIidene acetate 

H,NO 

Following the procedure described for ethyl (3_(4-nmuiophenyflcyolohexyljacetate 

(btenuediate 99(iv)), zeplaciig ethyl (3-l4-

20 [(diphenylrnethylone)ariiino]phenyl}cyclohexyl)acetate with ethyl ((35-3-{4- - 

((diphenylmedaylene)arninolplaenyl } oyclopentyliddne)aoetate the title compound was 

obta3ned; ’11 NMR 1,17-1.22 (31-1, rn) 1,57-1.68 (1H, in), 2,27-2,48(214, in), 2.53 (OH, 

5), 2.56-2,68 ([II, rn) 274-2.76 KIll, rn), 2.93-3,00(111, ra), 3.15-3.24 (0.511, rn). 3.69-

3.71 (0514, rn), 4.01-4.12 (211, m), 4,79-4.83 (214, in), 5,49-5,53 (III, m), 5.78-5.82(111, 

25 m), 6.47-6.52 (2H, on), 6,80-6.93 (211 in); MS rn/c M+MeCN 287. 
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v) Ethyl )-3-(4-auunophe,ylcyeopeoty)acetate 

N 

Following the procedute tscti’ud for rneiby 2-(4-arninopheny)oycopentanecaiboxyIate. 

replacing mcthy 3-(4-nitrophenyl)oyclopentunecarboxylate (intermediate 84(d)) with ethyl 

((3S)-3-(4-arninopbeiiyl)cyclopentylidenoJacetate the title compound was obtained; U 

NMI( 5 I. 18 (t, 38), 1.21-I .76 (in, 211), 1,80-2,12 on, 2f1), 2.23-2,48 (rn 28), 2.80-3.01 

(In, H-I), 3.16-3.30 (in, 211), 4.06 (q, 211), 4.79 is, 2W, 6.45-6.51 (m. 2U). 6.84-6.91 (rn, 

211); MS Lisle M+MeCN 289. 

to Intermediate 92t MtthvIi-{S-tmirn,pro))oxyThenzoMe 

_Off_IO_’NN2 

if Methyl 3-(3-{j(be,izyJoxy)carbonyl] a.nino)propoxy)benzr,ate 

II H 
0 - 

A mixture 
or methyl 3-hydroxybenzoate (609 mg, 4 mmcl). beuzyl N-(3 -

IS hydroxypropyl)carbamate (754mg, 3.6mrnol) and polymer supported triphenylphosphine 

(P-PPhj) (4 g, 12 mmcl) in I 14 (40 niL) was stirred and diethyl azodicarboxylate (948 

mg, 5.44 mmoi) was added as a solution in TrIF (4 mL). The ’mixture was stirred for 16 

than tors fLltered and washed with UCM and conceinrated by evaporation. The residue was 

� purified by chromatography eluting Iehh DUM IQ give the title compound (481mg, 35°/i) 

20 as an 
on; ’.1 NMR 8 1.85-1.92(28, ’n) 119(211,1)3.86 (Mi, 5), 4,05 (214, t), 5,02 (2H, 

a), 7,20-7.22(111, In), 7.29-7.38 (5F1, m), 7.42-7.45(211, in), 7.53-7.56 (IN, in). 

ii) Following the procedure described for methyl 3-(4-

a,ninophenyl)oyclopcntanecarboxylate rcplaoing nieJiyl 3-(4-

25 itpen4)cyeoptntanoc&hoxy1ate (Intermediate 84 (0) with methyl 3-(3-

([(benzyloxy)carbonvl]arnino)propoxy)hcnzoata and using EtOAc as solvent instead of 
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compound was obtained; H NMRB 1,77-1.83 (2H, nfl, 2,10 (2R t), 3.86 

(H, s), 4,09 (211, t), 72t7.23 (111, Tn), 7.43 (2H, %), 7.54 1111, 6); MS mie M 210. 

Iptermediate 93: Ethyl-(4-aminobenzvI)cycIobutaneearbanIntc 

S I) Ethyl 3-(4-n itrob dnzyl)cyco b utanec ar ho xylii to 

g 0 

I A mixture of concentrated nitric add (0.5 mU) and concentrated su!phuric acid (d18 mL) 

was added slowly with stirring to an ice-cooled solution of ethyl 3-

10 benzylcycobutanecarboxya%e (German ?attn% led 2�262W7) (BIG ’nmol, 4.02 mmoi) in 

I nitrobenzene 2 mL) . The reaction mixture Was warmed to ambient temperature and 

stirred for 1.5 h then poured onto ice/water. 0CM (5 niL) was aæded and the mixture was 

I stirred before passing through a phase separation cartridge. Solvent was removed by 

I evaporation to give the title compound that was used directly in the next step. 

IS 

I ii) Ethyl 3-(4-nitrobenzyflcyolobutanecarboxylatc (4.02 mmol) was suited in EtOAo (20 

I ml) at room temperature and nitrogen was bubbled through. 10% Palladium on carbon 

(60 lug) was added nrid the reaction vessel was put under an atmosphere ofhydrogern. The 

I mixtnre was stirred overnight then filtered thtoigh diatomactous trth and concentrated by 

20 evaporation under reduced pressure. The residue was purified by chroinatograpby closing 

I with 0- 550h EtOAc1sohexane to give the title compound (466 mg, 50%) as an cii; H 

I NMR 6 1.15-1.20 (JR. m), 1.77-1,94 (211, in), 2.1-2.20 (214, in), 2.3-2.37 (214, in), 2.45-

2.46 (IH, m), 2.53-2.56 (IL!  in), 2,92-3,07 (IL!, m), 4.01-4.08 (21-1, in), 4,77 (21J, d), 6.46-

I 6.49 (211, in), 6.78-6.82 (211 rn); MS ni/c M+MeCN 275. 

25 
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Intermediate94: Diethyl f4t[(ç5 I(2-fluororhenyIa.ino-3?-naiwLo_2- 

yI}carhonvJ1amioofl,inheity(-4-yI maIumte 

ElOaC F 

I) fliethy (4’-iitrubipIscnyI-4-yI)maonate 

Q CC at 

A tutue of 4-(4-romopheny1)nitrobenzene (Journal of Organic Chemistry, 2005, 70(9). 

3730) (800 rug, 2,88 mmcl), 2-dicyclohexylpftospliino-2 ’,4 ’,6’-triisc1iropytbipheny 

(Xphos) (69 mg) and caesiunl carbcaate(2.81 g, 8.63 mmcl) in toluene (40 ML) was 

daoxyeuatcd then palladium(II) acetate (13 Mg, 0.06 mmol) and diethyl majonate (0480 

10 niL, 3,2 mmol) were added. The reaction mixture was heated under retlux fur 2 h, cooled 

and then filtered through diatomacecus earth and the fiRer washedwtbEtOAc. The 

filtrate wa conctritmitd by evaporation and adsorbed onto silica then purified by 

chromatography, elating with 0-25% EtOAc in isohexane, to give the title cotupoumid 

(1.047 g) as a solid. 

IS 

it) Dietby (4’-a’ninobiphenyl4-yftmalonate 

CQEt 

NaN 

Diethyl (4Lrutrohiphenyl4_yDrna!onate was reduced by the method ofintetmediate 84, 

� 
step (ii), to give the title compound; ’H NMR er 1.17-1,22(611,111), 4.10-4.22 (411, in), 4.92 

20 (111, s) 5,22 (2H, ,), 6.636.66 (211, in), 7,35-7.38 (413, fl), 7,52-7.54 (2H, m); MS rn/c 

MH 328. 

[U) FoUowixxg the procedure of Example 483 except that diethyl (4’-otninobiphenyl-4-

y)rnaotaate was used as starting material in place of methyl 4-(4-aniiiiopheuyQb’rtanoate, 

25 the title. compound (Intermediate 94) was obtained as a solid, 111 NMR 6 1,20 (614, t), 4.15-

4.22(411, in), 5.00 (IM, s), 7.17-7.20 (IN, m). 7.26-7.35 (211, in), 7.47(211, d). 7,68-7.73 

(4R, in), 7.92 (211, d), 8.03-8,08 (III, In). 10.79 (114, s), 11.14 (114, s); 14.8 ru/e MW 533. 
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hx(eriutcliMt 95 bvl L.d4ii I S- (3,4-ilifluorophenvl)m.uinol1 ,3.4-oxadiaz’,l-2-

YlIcarlineirebam gigiblyheavl-4-YU prpxDrnIouate 

H 
H N-

002Et 0 

5 0 Diethyl (3-(4-nminopheuy!)propyip.aIouate 

Colp 

Following the generatptocedure of hitennediate 84 except that diclhyl t3 -

( J. Med. Chem 2004, 47(12), 3282) was used in place ofrnethy 

10 nitration and reduction(using hlOAc as solvent in place 

of EtUH) gave tbe title compound (purified by chwmatography, atoning with 10-50% 

E%OAc)lsohexaiie); LH NMR. 8 II? (t, 611), 1.42-1.53 (rn 2H), .69-1.78 (ii, 21-I), 2.40 

(I, 211), 3.4 (t, 111), 4.07-4.16 (in, 41I), 4.81 (s. 29), 6.48 (it, 21-I), 6.81 (d, 2f1); !vJS 

moo MU4 294. 

15 

) Following the procedure of Example 483 except that diethyl [3-(-

aininophenyl)propy!]inalonate was used as starting material in place ofmthyl 4-(4-

arninophcnyUbutaooate, the title compound (Intermediate 95) was obtairted; MS m/t ll3 

SI?. 

20 

� 1Dternle4ä4i6 ___ _____?Xdla____ 1-2 

vi v ash a go cyç9  ex I1 Ii cnyfl rnalo late 

i) 4-c4-0%orylohexyUpheny} 4-metllylbenzcnesuiphonate 

25 oHGO 
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4--Hydroxyphenyl)cycIohexanone (2 g, 10.5 I coveri was atined vs tO mL utetont ’4t 

potiessital carbonate (I .6g, 11.56 mine]) at room temperature, p-ToIuetesulphonyl 

chloride (2.2g. 1156 model) was added (as a solution in 5 inL acetone) arid the mixture 

was heated at re flux overnight and the creation mixture was cooled and then quenched with 

5 water (20 
um). 

The mixture was extracted with HOAc (200 rnL) and the orgallics 

separated and dried (M8804). The solvent was concentrated in vacuo to leave a colourless 

oil which yielded a white solid upon trituration with EtiO and ironstone. The solid was 

filtered off and washed with isohexane. The solid was dissolved in EtOAc and passed 

through an Isoluto Nil2 coluinii. ’the product was isolated as a white crystalline solid 

10 (2.49g, 69%); H MR öl.78-t.88 (211, m), .99-2.09 (21-I, Iii), 2.23-2.28 (2H, an), 2.43 

(314, s) 2.53-2.58 (211, rn) 3.02-3.10 (Il-I, ni), 6.94-6,98 (214, in), 7.30-7.33 (211. ), 7,48 

(21-I, ill, 7,74-7,76 (ZH, m); MS rn/c M+Na 367, 

10 4-(1 ,4-Dioxaspiro 4.5J 
a ec-S-yOph enyl 4-irie thyfl,en zen es Op ho ate 

Is 

cQQ 

Boron trifluoride diethyletherate (3.3 ard,, 26.0 mmcl) was added dropwise via a syringe to 

a stirred solution of4-(4-oxocyc1ohcxypheny1 4-methylbeuzenesulphonate (2.49 g, 7.23 

mmcl) in dry DUM/ethylene glycol (15 juL/14. II mu) cooled with an isopropancl/ice bath 

and stirred for 40 minutes. The mixture was poured onto water (50 am) and extracted With 

20 UJCM (2 x 100 niL). The organic phase was washed with 10% soditun hydrogen carbonate 

solution (100 niL) then dried and concentrated by evaporation to give the title compound 

(2.635 g, 96%) as a solid; 1H NMR 5 1.54-1.66 (41-1, nt) 1,68-1.75 (411, in), 2.43 (3H, 5), 

� 2.54.2.60(111, in). 3.56-3,89 (41’l, s), 6,91-6,95 (2H, in), 7.21-1.25 (214, in), 7.46-7,48 (211, 

in), 7.73-7.75(211, re); MS are M+Tha 411, 

25 

III) Diethyl ç4-(t ,4-dtoxasplroj4.S ee-8-yl)pheny1] marinate 

4-(1,4-Dirixaspiro4.S)det4-yl)pIwny 4.niethyl’bonzenes&plionate (2.05 g, 5.27 mmol) 

was st[nedwith 2tyelohexylphosphnc-2’,#,6’-triiaopropy1bpheny1 (Xphos) (502 nig, 
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.(5 minor) aadcaialare cabonate (5.\5 g, ) 5.81 mmci) in toluene (40 niL) at to  

emperuture wider a nitrogen aunosphere. The reaction mixture was degassed several 

times been pailadium(Il) acetate (95 mg 0.42 mmcl) was added, followed by diethyl 

majonate (0.96 rich, 6,324 nimol). The mixture was heated under itfiux for 40 h thertwas 

filtered through diatoniaceous earth and concentrated by evaporation. The residue was 

adsorbed onto silica area purified by obromatog?aphy doting with 0-40% Bt)Ac/isohexane 

to give the tiUa compound (294 rug, 1511) as an oil; ’ii NMR 51.18 (6H, 0 1.584.71 all, 

ni), 1.75 (414, t), 2.56(18, t), 3.89 (411, q), 4.08-4.20 (414, in), 4.88 (111, s), 7.15-7.29(48, 

nO; MS rn/c NIP  377, 

iv) Diethyl [4-(4-oxocycloli exyI)heayflinaIoitate 

COZEt 

02E1 

Aqueous HCJ (1.15 had of  2M solution) was added to a stirred solution ofdicthy( [4-(1,4-

dioxnspicof4.5deo-8-yh)phenyIjma{oriate (290 n\g, 0.77 mine) in 4 nL THE. The mixture 

IS was stirrcdthr 64 Ii theu was partitioned betc;een xv ater and EtOAc. Ihe organic phase 

was sepasrtd and the aqueous further extracted with EtOAc. The organios were combined 

and dried then concentrated by evaporation to give the title compound (249 ms, 970/o) as a 

gum; ’H NMR 6 1.18 (611, O 1.82-1.93(211, in), 2,06-2.11(21-I, rn), 2.26-2.29 (21i at), 

254-2,63 (2H, in), 3,04-3.10 (111, in), 4.08-4,21 (414, in), 488 (t H, a), 731 (4+1, a); MS 

20 im’eM+Na’355, 

v) Dhisopropyi i4-(4-aminocycIohexyUphesyL3maIonate 
Odor 

Titanium tetra(isopropoxide) (426 mg 1.5 minor) was added to a solution of diethyl [4-(4-

25 oxocyclohexyl)phenvl]nialcnate (249 mg 0,75 mrnol) in a 2M solution of railroads in 

isopropenol (1.88 mL, 3,75 mmol) and the reaction mixture was stirred for 64 h. $odim, 

borohydride (43 mg, 1.125 mno) was added and the mixture was stirred for 411 then 

aveovs emrnoiva (1 niL� concentrated ammonia in 4 niL water) was added. The mixture 

was lutered and the filtrate was separated and the aqueous phase further extracted with 
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EIOAc (2 x 20 niL), The organic phase was dried and solvent was removed by 

evaporation to give the title compound (116 our, 46%) as a gain; ’Fl NM. 1.14-1.23 (r, 

1211), 1.35-2.65 (at, 1011), 4.73-4.79 (rn, 111), 4,7-5.O (in, 211), 2.0S-7.18 (m, 411); MS 

rn/c Mut 362. 

vi) Fallowing the general procedure ofExample 72 except using diisopropy]. (444-

amiriocyclohexyflpbenylmalunate as the aratne is place of 4-(4-soppypipemzth-I-

yl)phenyljaiuiae, the tide cornpornd (lraetmdiate 96) was obtgined as a solid; MS nile 

MU  5o7, 

IC 

Intermediate 97; 2-ijydraziiio-2-oxe-N14-(r,ropyjsulphonvflpheoyjl acetainide 

I) Methyl oxof I4-(propyIsuIphonyI)plieylaminoIacetatt 

O0 \ 
HE 

15 The procedure described for Intermediate 43 (part id) was followed except that the aniline 

used was 4-Q,ropy!sulpItonyl)aaiIiie (prepared as described in 1eIv. Chini. Ada 1983, 

66(4), 1046), to give the title compound; I}J NMR 8 11.27 (s, III), 8.02 (ci, 21-I), 7.87 (ci, 

211’), 3.933l-T)3.19-3.27 (m. 21-1), 148,1.63 (in, 21-1), 0,85-0,97 (rn 31I); MS rasa NFrlt 

286. 

20 

II The procedure described for Intermediate 43 (part iv) was foftowed starting with methyl 

� and ([4(opylsutphoay)phenyl)amino)acetate to give the title compound (Intermediate 

7): U2MR b 0.85-0.97 (at, 31-1), 1.46-1,65 (m, El). 3,18-3,27 (rn 21-I), 4.77 is, 211), 

� 7.85 (d, 213), 8.10 (d, 2}fl, 10,44 (s, fR) 11.09 (s, 111); 

25 MS rn/c MIt 286. 
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bterrnedlnte 98: Methyl 2-q44flS-Jf2-fluoropheyflatail.oc-L3!4.tadinzo2-

vi carbo nyfla ml j&iheny U lvrn -2 -m th$pro pa,, oa to 

Ct 
Oil, 

I) Methyl 2- [(4minopbeyl)siilphony)-2-rnethypropaaoatc 

5 
N 

The gentmh ptoctdure desorTherl for Intennediate 71 (part it) was followed, except the 

starting matei-ia] was methyl 2-methyl-2-ft4-aitrophenyI)’4pxo,yflpropanoate (CAS Reg. 

Na, 64044-04), to give the title compound; 1R NMR 6 1.44 (s, 611), 3.60 (c, 311), 6.27 

� is, 211), 6.63 (d. 211), 7,13 (d, 211); MS rile (M-LNa)4 291. 

10 

it) Methyl 2-i(4-{[metlioxy(oxo)acet lJmni4 pftetiyl)silphoisy1I-2_fle%hyIprupauioate 
no 
01/ 0 

The prncedure described for Iuttrrnedjate 43 (part ill) was followed except that the aniline 

used was methyl 2-[(4-minophcoysulphonyl)-2-methylpitpanoatc, to give the title 

IS compound; 111 NMR 5 1,57 (s, 611)3,67 (s, 314) 3,94 (s, 314), 7.80 (d, 21-1), 9.06 (d, 21-f), 

11.32 (s, I1); MS rn/c MIT’ 344, 

UI) Methyl 2-E(4-Uhydfazno(o)ac Ljamino}phe.yI)uphonyfl -2-

0

2-

r pa a at 

20 The procedure described for intermediate 43 (part iv) was foilowed starting with methyl 2-
[(4- ((tnethoxy(axo)aoetyI]amjep nv%)ilphonyl2-rnethylpropanoate to give the title 

compound; ’11 NIvIR S 1.56 (s, 611), 3.67 (s, 311), 4.77 os, 21-1), 7.77 
(ci, 213), 9,11 (d, 213); 

MS mM (M+Na)t 366, 
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iv The prccethtadicurdesed for VurmpilQ 105 was followed starting with methyl 24(4-

jhydrazino (oxa)acetyfl amino } phenyl) suiphonyl] -2-in ethyl propanoata to give the title 

compound (Intermediate 98); ’U NMR 6 1.54 (a. 611), 3.65 (s, W, 7.12-7.20 (kU, IV), 

7.23-7.35 (ni 2k-fl, 7.78 (U, 21[), 8,03 (t, IR), & 10 (d, 21-1), 10.89 it, fl-i), 11,57 be, III); 

MS m(e MR’S 463, 

Intermediate 99 ’nips-Ethyl 2’-14-(4-{ hydrniuo{oxoaceMbimino1 plienfl 

cv doi!1floxxrnanoate 

10 i) Filly! 2-14-(4-lIydroxyphenyI)eyclohexylidenelpropanoate 

S 
. 

A solution of triethylphosphonopropionata (12.5 g, 52.6 rnraol) it TH1 (16 niL) was added 

in one portion, to a stirred mixture ofsodiurn lydride (60 Ye in mineral oil, 23 in 57.6 

rncioi) in THE (75 nt) and the rcaetion mixinre was stirred at 10CC under an argon 

As atmosphere for lb. In a separate flask tetran,ethvlguanidinc (6.61 Is, 57.4 mrnol)was 

added in one portion to a solution o4(4-liydrox.yphnnvflcyc1ohaxaroae (9.t 8,47.8 

rnrnol) in 11W (.40 in .L) at 10°C under in, argon  asrno;phere and the stirred mixture was 

rationed to room temperature over I h. This Sxtiire was added in one portion to the 

triethylphosphonopropionato mixim’e at IC CC auid the combined reaction mix(uro was 

20 warmed to ambient temperature and sti1ved for IS h under an argon atmosphere. A 

saturated aqueous solution of ammonium chloride (75 mL) cad EtOAc tIM niL) were 

added. The Layers wete separated and the aqueous layer was extracted with ELOAc (100 

niL). The combined organic layers wew dried and concentrated in vacuo to leave a 

resIdue. The residue was triturated with a mixture of ether and isohexane (2:I), filtered 

25 and the filtrate was concentrated in vacuo to give the title compound (6.9 g, 53%) as a 

solid ’H NMR S 1.21(31-1, t). I .33-1.5 (ZkI, m), 1,18-2.1 (44 in), 134 (BIt s), 2.6-2.78 

(2H, m), 2,99-3.09 (11, in), 4.12 (21-1, q), 6.67 (214, ci), 7.02 9214, d), 9,08 (IH, 5); MS mile 

MI-I4 275. 
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là) trans -Ethyl 2- 14-(4_hyd roxy ph cay!) eye lob exyl p op a ii oate 

10% Palladium on carbon (250 hill) was added in one poxtion to a stirred solution of ethyl 

2-c4-(4-hvdz-oxyphenyl)ylohexyIidenejprnpanoate (6.9g. 25.3 rnnaol) in EOAc (50 niL) 

5 and the ’eactkm mixture was stirred under a hydrogen atmosphere for 24 Ii. The reaction 

mixture was filtered  ard concentrated in vacuc to give a solid that was recrystallised from 

a mixture of isohexane And RtOAc (1W!) to give the title compound (2.2 g, 32 OA) as a 

solid; II NMR 3 (COCk) 1.0- U (2E1, rn), 1.09 (Ski, d), 1.2 oH, t, 1.3-1.45(28, in), 

IAS-L64 (21, m), 1,65-1.75 (i8, m), L77-1.9 (N. in), 2,15-2.26 (11-1, in), 2,28-2,39 (l H, 

10 In), 4.1 (28, cD. 6.68 (21, d), TO (211, d). 

iii,) trans-Ethyl 2-[4-(4-([(trifluorome(hyflsu1foRylJ4x) phe%.yl)qvIohoxyIpropaooaEe 

Ethy1diiopropylanaine (1.6 niL) and N-phenyhrifluoromethanesulfonimide (412 g, 11.5 

15 mmoO was added sequentially, each in portions over I minute, to a stirred solution of 

trans ethyl2-[4-4-liydroxyphenyl)cycIohexyl]propanoae (2.6 g, 923 maloL) ItsOCM (25 

mL) at 5 'C The reaction mixture was warmed to mom temperatme and dared for 18 

and then at’ acueous adittionof sodiun, hydroxide (21c, 30 niL) was added. The ayers 

Were separated and tile organic layer was washed with lq#O (30 rnL), dded and 

20 concentrated in vacuo to leave a residue. The residue was purified by column 

� chromatogtaphy, eluting with 0-20% EtOAc in isohexane as eluent, to give riar titt 

compound 3.6g. 96%) as an oil; ’HNMR ii (cDCh) (2fl, m), 1,1 (213, dl), 1.2 

(*1,0 1.3-1,45 (28, in), 1.5-1.64 (211, m), 12-1,79(111, m), 1.8-1.95 (3H, m), 2.17-2.28 

(18. in), 2.38-2.48 (IN, m), 4.! (211, q), 7,1 (211, ci), 1.2 (2H, d), 

25 
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i’) lrans-Ethy 2-(4-{4-1(OIph eny1metbylce)amiooJ phenyl}cyclohexyl)propanoate 

Jo 0 
(hatsium carbonate (4.0g. 12.4 mmol), R-rnNAP (330 mg. 0,53 inmol), palladium acetate 

(I 19 nag, 0.53 rnniol) and benzophenone imille (2.2 mU, 13.2 mmol) were added 

5 sequentially, each in one portion, to a stirred solution of it  2-{4-(4-

{[(trifluoroinethvl)-sulfonyljoxy}phenyl)cyclobexyljpropanoate in ’1111’ (50 niL) and the 

reaction mixture was heated at 55 C For 70 Ii wider an argon atmosphere. The tnction 

mixture was cooled to room temperature and conocotrated to vacoo to Leave a residue. The 

residue was taken up in EtoAc (75 tuL) and H20 (25 rnL) was added. ’the layers were 

10 separated and the organic layer was extracted with cauri l25 nit), dried and concentrated 

in vocuo to icave a residue. The residue was purified by chromatography, eluting with 10, 

5M, l3tOAo in isohexane, to give the title compound (2.3g, 59 %) as an oil; ’H NMR 

(CUd3) 1.071 .25 1211, in). 1, IS (311, d), 1,3 (3K, t), 1.35-1.5 (211, m), .554,7(211,n), 

1.72-2.8 (III, at), .83-195(211. m). 2.24-2.43 (214, in), 4.15 (2K, uJ, 6,7 (214, ci), TO (211, 

IS d), 7.25 (214, cU 7.23-7.35 (111, in). 7.4 f211, dd), 7.47-7,55 214, at), 778 (21, d), 7.84 

(LW, d); IVIS rile M1f440, 

v) hans-Ethyl 2-(4-4-amiirnpheuyI)eyelohexyIpropauoafe 

/ORcQNU 
S 20 IOYD palladium on carbon (500 mg) was added in one portion to a stirred solution of/ian,-

ethyl 2-(4- {4-((dipheiaylrneflaylene)amiraojphenyl }cyclohexvl)propanoate (2.3 g, 5.23 

namo!)  in ethanol (50 niL) and the reaction mixture was stirred under a hydrogen 

atmosphere for 6 h. The reaction mixture was filtered and concentrated fir vocuo to leave 

an oil. The oil was purified by chronnatcigraphy, using 20-50% EtoAt in isohexamie as 

25 client, to give the title tompoun (1,0g. 71%) as an oil: H N1\iR 6 (COCIa) 09-1.1 (211, 

rn), 0.95 (3H, d), 1,1 (311, t), I. 18-1 .32 (211, Iii), 1.38-2,5 (111, in), 1,54-1,64 (’0, at), 1,65-
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1.8 (314,m), 2.04-2.S (&, in), 2.%S-2.3 in), 3.9 (211, q), 6. (211, d), 6.92 (21-1, d); 

MS rn/c MF{ 276. 

A) trans-Ethyl 2- [4-(4- { 1,110th oxy(axo) ace tyUaw no) p henyflcyelohexyljpro pa ii oa to 

S 

A solution ofniethyl chtorooxoacttiste (670 mg. 5.45 inmol) in DUM 3 nit) was added in 

one portion to a solution of trans-ethyl 244-(4-amiaopheny1)cytohexyflpropanooe (1.0 g, 

3 0 annul) and pyridine (0.59 and, 7.26 nimol) in DCM (22 raL) at C and the sni%ture 

was warmed to room temperature and stirred for 2 K The reaction mixture was 

10 concentrated in vacuo and EtOAc (30 niL) was added. The layers were separated and the 

organic layer was washed with water (25 mL) and brine (25 mL), The organic layer was 

Sdried and concentrated in vacuo to give the title compound (1.3 g, 99%) as a solid; l 

(Cud3) Id-If 25 (21-1, in), 1.1 (3Rd), 1.2 (314, t), 1.3-1.47 (214, at), 1.48-1.55 

(2M  m), 169-1,79  (1{, in), A%-1 .95 (211, in), 2.1-2.28 (IMm), 2.35-2.5 (1 H, in), 3.9 

5 (314, t), 4 Ga (2H, ci), 7.12 (2H, d), 7.47 (211, fl; MS rn/c (M-H)  360. 

Vii) Hydrazine hydrate (229 mg 4.57 mrnol) was added in one portion to a stirred solution 

of trans-ethyl 2-[4-(4- llme(hoxv(oxo)acetylJamino)phevyDoyclohexyI1proanoate (1.3 g, 
3.6 mow!) in ethanoi (25 niL) and the reaction mixture was stirred at room temperature for 

20 18h. The mixture was filtered to leave a solid, which was washed with ethanol (10 mL) to 

give the title compound (Intermediate 99) (1.2 g 92%) as a solid; u NMR 6 1.137 (314, d), 

1,1 -1.3 (21-I, in), 1,2 (311, t), 1,36-1.5 (214, ni), .1.5-1,63 (11-1. m), 1.65-1.72 (IM, in), 1.75-

.85(314, n), 2,2-2,32 (IM, in), 2,35-2,49 (111. m), 4,0-4.17(211, in), 4,6(211,5), 7.19 (211, 

d), 7.7 (211, d), 10,44(111 5); MS rn/c MF 362, 

25 

Intermediate 100 dV-(3,5-dlchIoro-4-inprphpIj,,_4-yIphcnyfl4_hydrazjno_ 

oxoacetamide 
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¶1 

I) ( 5-Diciflo r o -4 -morph nh ji-4-y ph eayI)m inc 

ci 

Following the general proceduro of Intermediate 36 using 4(2,6-dichIoro-4. 

nitrophenyh)rnorpholinc (prepared as described in J, Med, Chem., 1980.23(10). 1083) the 

5 tide compound was obtained; R NMR 6 3,01 (4H, 0, 3.64 (4, fl, 5.50 (11, broad s) 6,57 

(21d, s); MS rn/c NO T+ 247. 

Ii) Mefliy) I (3,5-uicli]oro-4-inorpholin-4-ylpuoityh)aminoI(oxo)acetate 

ci 

IC Following the general procedure of intermediate 1, using pyridine as base and 4(2,6-

didaloro-4-nitroplienyl)rnorpholine the title compound was obtained; ’H NMR 6 3.09 (411, 

Q,3.67 (41-1, 0, 384 (3K, s), 7.85 (2H, s), 10.98 (ILl, s)c MS rn/c MTV 333, 

ii) Following –e general procedure of IS, using methyl 1(3,5-dichro-4-

5 rnocphohii4-,dphenyl)amino)(oxo)acetato as starting material, the title compound 

(Intermediate 100) was obtained 11 NMR 8 3.08 411 t), 3.67 (414, If 4.62 (211, 5), 7,93 

(21-4, a), 10.31 (114, broad 5), 10.83 (I H, broad 5); MS rn/c MJ-1 333. 

F. termed l Ec 101: 5- ca-Etueronheav baminoi -N-plo ni ôin-4 -v-1 .3 .4-oxad j no Ie-2-

20 amide 

WN 
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i) ter&B utyl 4- ((s-Ic-tTtuor ephtny)ann 0) 1,3,4 - oxad aaI-2-

y I}zarbony I) amlo Olin? eridin e- I -carboiy] ale 

N1J17 

A suspension of ethyl 5-(-fiuoropheny[)ainino-1 ,3-oxadazoIe-2-caxboxylate 

(inteirnediate 40) (102 ntg, 0.4! turnel) and seit-butyl 4-crninopiper}dine-I-ca"boxyate 

mg 0.4! mmot) was heated toss °c for 1 hours. Upon cooling the solid was filtered 

and wathed with EtQH (10 mL), t2O (10 niL) then hexarie (10 mE) to leave the title 

’.0 eonpowd k123 mg, 74%) as a white solid, H NMR $1.41 (91-1, s, 1.46- 1.54 (211 ’n) 

. 1.73- 1.76 (2H. in), 2.81 (211, ), 3.93-3.96 (31d In). 7.13 -7.17 (1 di, in), 7,23 7.32 (211, 

m’), 7.99-8,04 (1Ff, m). 9,02 (If], d), 10,63 (1 Fl, s); MS rn/c (M-J-I) 404, 

ii) lcrt-Butyl 4-(((5-[(2-iJuoroplienyl)ernino]-j .3,4-oxadiazol-2-

y!)carbonyl)amirio]piperidine-1-carboxylate (5.66 a, 1396 mmcl) was smpeSed in 4M 

15 14CI in 14-dioxarie (50 in!) and stirred for 18 [tours After ren%o4a1 ofths solvent in vacua 

the residue was partitioned beMeeri MeOIItDCM (19) 1500 mL) and 2M aqueous 

potassium carboaatc (300 niL).

 

The aqueous was extracted with MeCfltDCM (19) (7 

50 ml-) and the tombinod organics dried (Na2504), filtered and concentrated in vacua. 

’The soRd was Irimnited with hot Et20 (20 niL), filtered then washed with Et20 (20 niL) 

20 %iexaue (20 alL) to leave the title product (Intermediate 101, 2.80 g, 66%) as a beige 

powder; R NMR $1.44- 1,57 (2Ff, in), 1,66 -1.74 (2Ff, In), 2,47-2.59 (211, in), 2.94-

3,02 (2Ff, in), 3.74-3,86 (1 H, in), 7.04-7.! 1(111, m), 7,17- 7.28 (2Ff, set), 7.96- 8,04 

(Il-I, m), 8.92 (1H, d) MS rn/c (MR),306. 

25 In tenæe diate 102 Mcthyl (6- 4r1 a-flucrGpienyl) anInol 4 ,3,4-ox, diazoI-2-

y!k rb acetate 
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) Metliy 16-chloro4-oxidopyrldrni-3-yOat,etate 

Cl ç0° - 

Hydrogen peroxide (0.409 mL of  30% aqueous solution, 3.6 rnrnol) was added slowly to 

a stirred solution offrithioroacetio auliydride Qttii 15 suL, 6.55 moot) in OeM (5 ML) with 

5 heatUig trnder veflux. After 3Omin, metln4 (6-diloropyridim3-yflacetate (Indian .Jeurual of 

Oiemistiy, Section B: Organic Chemistry Including Medicinal Chemistry (2004), 438(4), 

864) (608 111g. 3.28 rnn,o!) was added as a sebraturt in 0CM (5 txxL). The jeaction mixture 

was ¶trred under sailors for lb and risen allowed to coo! with stirring for 16 Ii, Solid 

Potassium carbonate was added until there was no more cfferwscenoc than the mixture 

tO was filtered, concentrated by evaporatmaaud the issadant oil was trhiarated with Et20 to 

give the title compound (291 mg, 84%) as a solid; ’H NMR 8 3.64 (5, 310, 3.79 (s, 21-I). 

7.30 (d, W, 7.75 (d, If), 8.45 (s, in); MS rn/c MH 202. 

it) Mt%b’vI (644( 5-j(24iuoripbeny])aminoJ-1,3,4.oxadiatoI-2-

5 yI)earbonyl)nmi,,o]piperiJin-i-yl}-1-oxdupyridin-3-yl)aeetate 

F 

S-R2-F1rophyDamno)-N-piperidin-4-y!-1 .3,4-oxadinzoie-2-carboxarnide 

(bterrnediate ID!) (tOO rug, 0.33 metal) and nctlmyl (6-clmloro-1-oxidopy.ridin-3-yflacetate 

(67 m, 0.33 rental) were heated with sodium hy&ogen carbonate (56 will, 066 moral) in 

20 2-methy1-2-butaoi (4 mL) at I O0C for 22 h. The reaction mixture was concentrated by 

evaporation and the residue was dissolved in DM80 then filtered and purified by 

Preparative FIPLC to give the title oorapouts (SO mg, 320/,) as a gum; tH NMR 6 1.94-1.74 

(in, 4H), 2,58-2.43 (in. 214), 2.95-2.84 (in. 211), 3.65 (5, 313). 4,07’-3$3 (in, 311), 7.21-

7.12 (rn 211), 7,35-7.23 (in, 2M), 7.45-7,40 (m, IF), 8.06-798 (at. lU) 8254.20 (rn 

25 IH), 9,13 (d, III), 10.64 (5, IH)I MS rate MW 471. 

III) Methyl (6- (4-f ({5-{(2-fluorophonyflaniinol-1 ,34 -oxadiazol-2-

y!Jc&bonyl)amioo]piperidin-l_y_Uoxidopyrdin3-)4)aoetatc (40 IrIg, 0.09 mrnol) was 
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stored no ’fF111 (1.3 ml.) at room temperature and water (1.3 m[-) was added, Amrnoærn 

chloride (3 34 zig, 6.24 mn,ol) was added to the rnxture couovied by Zn dust (26 mg 0.38 

mmcl), The reaction mhtacc wax stowd o’nnngkit SJore dilating with 2 nil, DM80 and 

filteriag, The fihyale was purified by preparative IJPLC to yield the title compound 

(intermediate 102) as a gum; MS rn/c MW 455. 

Intermediate 103: 3-U5-([(6rnoryhoHn-4-yjpyrjdia-3-yftan,ijjo (varbpn_yll-1.34- 

oxad iazol-2-yl)amin o b cozoic �cid 

10 ) fit’ butyl 3- R5 - 116- ,noiph oh ii-4-yI py rid in-3-yQam no I earl, o 1 yl J - ti ,4-oxa 1 iazol-2-

yI)anilrlulbenzoate 

o\�J 

Prepared from tert-butyl 3-isothJocyanatobenzoate and Intermediate 27 by the method of 

Example I, J NMR 5157(911, s), 3,42 (*1, Q, 3,71 (411,t), 6.86 - 6.88 (11-i, m), 752 

15 (IN, 0,7.58- 7.61 (lH, rn) 7.82 7.5 (IR.rn) 7.95 - ?.9 (III, m), 8,25 (Ui. %), %.53 

(IN, d), 10.97 (11-I, s) 11.17 (III, 5); MS nVe (Hdt 467 

U) -K- (116-morph olin-4-yipym’din -3-yI)amin o} ca ito nyl -1,3 4-oxa d lazy -2-

yh)amino)benzole acid 

20 4M Nfl in 1,4-dioxaae (70 mL) was added to rerI-StyI 3-{(5-(g6-rnorpholin-4’ylpyridin-

� 3-yOaminoIcarbonyl3,4-oxadiazcL2yI)aminoJbenzoate (3.22g. 6.90 mrnol) and the 

suspension stiired for IS bouts. All votaries were removed in vaczo and the residue 

triturated with EtzQ (20 niL), the solid Wtered, washcdwfth Et,O (2 x 1(i nL), hexarte 2 x 

10 niL) to give the title oompouad(2.80 in 99%) as a titara powder; MS rn/c (MII7 411 

25 



WO 2006/064 199 PC) /cBo05/rere4726 

-375- 

Iuttrmtdictt 1Th% tefl-buty) Utrans-Ad 
[hyd!j9xocttyllaeoi.io1ibeuyhndohexy)1rnethyflcarbajunte 

S i) Methyl rqtis-4-(4- {ftbenzyloxy)carl,onyljamiuo)phuyl)cyclobexyljacetate 

(Th 
oo 

To a solution of intermediate 43 (3.3 g, 13.40 mmo) in dry pyridine (18 ML) under an 

inert atmosphere at 0°C was added bcrLty cucrocormaie (2,30 ,nL, 16hib mmo) turn 

allowed to waim to ambient temperature said stirred fat Ill horns, pStr concen%Tating in 

10 occurs the residue was partitioned between Bt20 (150 nL) and IM auecus HCl (20 rnL). 

The organic phase was dried (Mg804), filtered and evaporated to a yellow soLid, 

Pirification by chromatography through silica gave the title compound (3.50 it, 68%) as an 

off white solid; 1H NMR (CDCI3) 51,03 - 1.12 (211. m), 1.35- 1.46 (2R. m), 1,7 1,82 

(514, In), 2.17-2.18 (214, m), 2.33-2.39(1 ft in), 3,61 (314, s), 5,12(20, s), 6.50 (III, a), 

15 7.06 (211, d), 7.19 - 7.34 (714, 01) 

ill jtrnus-4-(4 - { I (Beiizyloxy)carl onyl] amino) ph eu)I) cyei oh exyI} acetic acid 

r 
OH 

To a solution of methyl ttrons-4-(4-{ [(benzyloxy)oarboxay!jajniao}plicny[) 

20 cvclohŁxyljacetate (3.34 g, 8.76 rnmol) in ’fl-fl? (42 ML) and MeOH (42 rut) was added 

0.6M aqueous lithium hydroxide (43.6 rah, 26,27 mmcl) and the mixture stirred at ambient 

temperature for 18 hours. The mixture was partitioned between EtOAc (200 mL) and IM 

UCI (100 muL). ’the organic phase was concentrated am VQCUQ and the residue partitioned 

between EtOAc (300 ML) and brine (20 m14. The organic phase was dried (Mg504), 

25 filtered and evaporated to give the title compound (3.19, 99%) as a white solid; ’H NIvIR 
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(COd3) at ’Os - 1.15 (ZR, za), 1.36 - 1.46 In), 174-1.87(511, rn) 2.22(2K, 
ci), 

2,34 

- 2.41 çW, m), 5.13 (211, a), 6,5 (1 H, s). 7.07 (211, dl 7,21 (311, t), 7.28- 7.35 (411, rn); 

MS oaiz iWW 368 

5 iii) Be uzyl 14- (Thrns-4- (I (ier-b ii toxyea rho nyl) am in oJ methyl) 

cyci oliexyl) ph en yl J a ’b a mate 

QAo1N&#J 

- To a suspension of Irans-4-(4-{[(benzyloxy)carbonyl]arninoJ phenyl)cyclohexytjacetio 

acid (5I6ing, 1 40 irimol) in Iefl-butanol (3 niL) under an inert atmosphere was added 

10 triethylamine (0,45 mL, 3,23 rnrnol) and diphenyl phosphoryiazido (0.70 niL, 3,23 natop) 

and the mixture heated to 80 °C for 24 hours, Upon cooling the mixture was partitioned 

between aOAo (tOO ML) and HzO (20 m14. The aqueous phase was further extracted 

with DCM (2 x 20 niL) and the combined organics dried (MgSO4), filtered at4evaporated. 

PurificaLion by chromatography through silica gave the title outnpour4 (525 mg. 6%) as a 

15 white solid. II NMR (COd1) 80.96- 1.07(21-1, in), 1,30 - 1,44 (IZR, an). 1,79 - .85 (414, 

in), 2.33- 2.39 (1 H, in), 2.94 (21i, t), 4,52 (III, a), 5,12 (211, o), 6,51 (IR, 5), ’7.04- 7.07 

(214, In), 7.19 - 7,34 (71-I, In) 

iv) ter -B utyl {(t,’aax-4-(4- tukeplsetiy 9z tloh exyn elhyk) Ca ba mate 

rX) I 
Ol\ 

0 20 

enzyI f4-(trans-4- {{(tert-butoxyearbonyl)amino]me(hyl} oyclohexy1)pIienyljcarbmate 

(0.50 g, 1,14 nimol) in EtOH (10 niL) and EtOAc (ID niL) was hydrogenated over 10% 

Pd/C (100 mg) at ambient pressure and 40 OC After 2 hours the catalyst was removed by 

filtration and the solution concentrated in vaGue to leave the title compound (IN ing, 6%) 

25 as a white solid fl PttvlR 50.95- 1,02 (214, ni), 1,25 1.39 (12H, m), 1,73 - .75 (1-H, m), 

2.22 ’2,25(111, In), 2.80 (2H, t), 4.75 (21-1. 5), 6.46-6.49 (ZR, tin), 6.78 (I H, 0, 6.95 (ZR, 



WO 2U0(A641 S9 PCT/002101051004726 

-37?-

v) Methyl { 14-(trwls-4-{IOert-

butoxycarbouyl)arniriojmethylj cyeIohexyI)phenyljanuiao}(oxo)acotate 

Prepared from trrbutyl ([trans4-C4-aininophenyI)cyclohcxyImetIiyl} carharnate and 

3 methyl chlorouxoacetate by method described for Intermediate 1, method D3. 

NMR (CDC 1,) 61.08 - US (21, in). 1.41 - 1.52 (1211, ml 1.93 (411, 0 2.46-2.53 (1 H, 

ml 3,05(211,0,4.00 (31f, s) 4.63 (111, s), 7123 (2R, d), 7.57 (211, d), 8.81 (11-1, s) 

vi) tert-Bat$ (traders -4-(4-

IC {jliydrazino(oxo)acetyIlainiRo}phdnyl)cyclolleNyflwethyUearhamate 

Prepared using hydrazine hydrate in itOH from methyl {(4-Qrans-4-{ftert-

butoxycarbonyl)aminojmethyl}cyclohexyl)phenyljan,jnoj (oxo)acetate as described for 

Intermediate 18. ’U NMR 80,99 - 1.06(211, m), 1,37-1.42(1211, ml 1,77- 1.0 (411. in), 

2.39- 2,49 (11-1, in), 2.81 (21i, 0, dory (211, s), 6.B0 (Ill, t), 7.19 (214, d), 7,68 (221-1, by, 

l.S 10.21. (IB, ), 14 (ilL a) 

Intermediate 105: Methyl 241trqns-4-(4-Uhydrnzino(oxo)acetvlianiinol i,hejyfl-- 

cycoh exvll -2m ethy lprouano ate 

Nk 

i) Methyl 2-Jfrans-4- (4-I [Iert-bu tykdim ethyI) jIylj oxy p hetiyI$ycWIiexVI] proaneatt 

20 

’S1 

� A solution of fort-butyl dimethylsi1y1ch1ortd (7.29 g 483 iumol) in DMA (90 ml) was 

added drnpwise to a stirred solution of medial ftrans-4-(4-

hydroxyphetiyl)cyclohexyl]acetate (prepared as described in Patent Application 
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W(J2M)4e477Ss) (10.0 g, 403 mmol) and imidazoe (6.86 g, 100.7 nlmol) and the 

reaction mixture was stirred at room tompecalute for 20 h, Ethy acetate (20 niL) was 

added and the mixture was washed with fl20 (600 ITT) and brine. The organic layer was  

dried (Mg804) and concentrated 
in vacua to leave the silyl-protectcd phenol as a 

5 colourless out, which was used with no further purification. 

A zc1utioii of lithium thhoscropsalamado (14.9 niniol) n THF (10 mU) was added dropwise 

to a stirred solution of the crude sityi-protected penok (5.43 g, 14.9 mmoI) in THE (50 

rnL) at -78'C under an argon atmosphere and the mixture was warmed to 0-C. The 

mixture was cooled to -?8C and methyl iodide (0.98 ml, 15.7 nimol) was added 

Ia dropwise. The reaction mixture was warmed to room temperature and stirred for 20 h, 

Saturated aqueous amnloniutn chloride (50 mU) and ethyl acetate were added sequentially, 

b0th in Orke or%on. The organic layer was separated and washed with 1120 and brine, 

dried (MgSO4) and concentrated in vacua to leave earn, The oi was pmified by column 

cliromatogiuphy, using a gradient of 10-25% ethyl acetate:isohexsne was eluent, to give 

IS the title compound (5.0g. 89%) as a colourless oil; H NMR 5 0.0 (614, 1), 0,8 (91-I, 5), 

0.9-1.0 (211, m). 097(311, d), 1.18-1.32 (21-I, In), 1.37-1.5(211,111), 1.52-1.62 (11-I, In), 

1,66-1:3 k2H, in), 2.08-2,28 (211, In), 3.5 (3Ff, 5), 6.57 (211, d), 6.86 (211, d). 

id Methyl 2-IIrans-4-(4- ([icr -butyI(dhnetbyl)silyIoxy Iieayflcye[ohexjq..2. 
20 nlethylpropsuioate 

A solution of lithium ditsopropy1a,nt (12.9 mmcl) inTHE (20 niL) was added dropwise 

to a stirred solution of methyl 2-(traIvs-4(-(&crf-

bul(dirnethyflsilylJoxyJphenyl)cyclohexyl]propanoate (4,42 g, 11,7 rnmol) in THF (40 
25 niL) at -78CC under all argon atmosphere and the mixture was warmed to room 

temperature. The mixture was cooled to -72°C and methyl iodide (0.92 and, 14.7 rnmol) 

was added drcpwise. The reaction mixture was warmed to room temperature and stirred 

for 20 Ii. Saturated aucous atumonjtm eheTia (100 mL) and ethyl acetate were added 
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sequentially, both in one portion. The orgaute beyeivoto swarated andvashed with H10 

and brjre, dded (N4gSO4) and concentrated /n Tarim to leave an oil. The of was purified 

by column chromatography, using a gradient ofO-! 5% ethyl acetateL ohexane was eluent, 

to give the title compound (4.0 g, 97%) as a colot’Hess oil;Lj Jç.4f( ö 7.0(6K 5), 08(911, 

5 a), 0.98 (6H, 5), 1.0-1.1 (2K, in), 1.18-1.31(211, in), 1,45-1.56 (3Ff, m), 1.7-1.8 (2H, m), 

2. 5-2.28 (11 f. n) 3.5 (SB, s. 6.55 (211 d) 6.83 (211, as 

li) M ethyl 2-iiietbyl-2-Itraiis4-(4-fl(trifluorvinothyl)sulfonylloxylphenyl)cyctokexyii-

prospausiate 

� o 

A 

�in

IF - 

K sohition olte1zabntyarnmonium fluoride (IM in 11*, 113 rnL, 11.3 rnniol) was added 

in one portion to a stirred solution of;nethyl 2-frc,as-4-4-{tert-

butyJ(dirIethyL)silyl)oxy}_phenyI)oyclohexyt2methylpropanoate (4,0 g, 10.2 match in 

11112 (40 ML) and the reaction mixture was stinod at, dean temperature kbr 1.8 ii. Ethyl 

IS acetate 
its ml.) was added and the nhi,ztate was washed with H20 (2x50 mU arid brine. 

Tim orgatut layer was dried (M8SO4) and concentrated hr versus to leave the crude phenol 

as an oil, which was used with no mother purification. 

N-Plienylirifltioronsthanesujfinjrtjjde (G.47 ii, 19.1 mnaoO wes added portionwise over 1 

niri to a stirred solojion of the ends phenol 4.Og, 14.5 mmcl) and DIPEA p.52 niL, 14.5 

20 imnol) in DCM (70 niL) at 10 C. The reaction mixture was stirred at room tempeiatiare 

� for 1$ Ii and then a 2$ aueouo sotution oil-InCH (100 mL) was added. The layers were 

separated and the organic layer was washed with F120 and then passed through a phase 

separation cartridge and concentrated 
/n vacuo to leave an oil, The oil was purified by 

column ohroin&tography, alerting with 0-20% ethyl acetate in isohexane, to give the title 

25 compound (4.57 g, 77%) as a colourless oil; ’H NMR 61.15 (611, s), 117-1.3(211, iii). 

.38-1.52 (2K, in), 1,63-1,39(311, re), 1.9-2.0 21L in), 2,43-2,56 (111, in), 3.6S (311, s), 

7.18 (2V, d), 7,27 (211, d). 
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(iv) Methyl 2- tnms-4-(4-aminopbenyI)cycIoheyJ]-2-metbyIpropanoate 

NHt 

Caesium carbonate (5.11 g, 15.7 moral), R-BINAP (420 mg, 0.67 mmS), paIadium 

acet&e (IS! ing, 0.67 motel) and bentopherione mine 12.82 car, Mil umol) Were added 

5 sequentially earth in one %ort{ot, to a stirred solution of methy’ 2-methyt.2-trans-4-(4-

(fttrifluoromethy[)sulfonvoxy}phenyl)eyclohexyfl-pwpanoale (4,57 g, 11,2 mmcl) in 

TI4h7 (60 ml,) and the reaction mixture was heated at 65 C for 1811 under an argon 

atmoaphert. The reaction mixture was cooled to room temperature and concentrated in 

ocvo to leave a residue, ’the residue was taken up in EEOAc and k2O was added. The 

1.0 layers were separated and the organic layer was washed with brine, dried gSO4) and 

concentrated in vacuG to leave a residue. The residue was purified by column 

chromatography, eluting with 10-50/e EtoAc in istarossace to give the crude 

benzoplienone irnine product (1.7 g) as an oil, which was used with no thither purification; 

MS mle MIt 440. 

15 10% Palladium on carbon (500 mg) was added in one portion to a stirred solution of the 

crude benzophenone mine (1.7 g) in a mixture ofMeOH (25 mL) and TEF (25 mL) and 

the reaction mixture was stirred under a hydrogen atmosphere for 20 K The reaction 

mixture was filtered and concentrated 
in vacua to leave an oil. The oil was purified by 

cou’m’ clironiatography, using a gradient of11 -5094  EtOAc:isohexane as e!uent, to give 

20 the title compound (250 and, 8%) as a solid; Fl Nestle 6 1.14 (611, s), 1.15-1.28 (211, m), 

� 

1.3 6-1,48 (211, m), 1.61-1,74 (311. m), 1.86-1.95 (211, m), 2,3-2.4 (IF r,4, 3,52 (2}{ 5), 

3.67 (314, s) 6.61 (211, of, 6.99 (214, d); MS nile MlJ276. 

@0 A solution ofniethyl chlorooxoacetate (167 mg, 1.36 mmot) in 0CM (2 ttL) was 

25 added in one portion to a solution of oriental 2-(/ra,y-4-(4-auilncphettycytlohexyl32-

methyl-propanoata (250 mg, 0.91 mmcl) and pyridine (0.22 rich, 2.72 mrno) in OeM (10 

mL) at 10 C and the o,ixture was stined at 10 OC for 30 mine and then watched to room 

temperature and stirred for 2 Is, The reaction mixture was concentratedTe vaCuo and 

a 
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EtoAc was added. Tho rnxtrnt was shedwth water and hrine, dried (MgS’04) and 

0, vcuo to give the crude methyl ester (0.35 g) as a solid, which walused 

with no further purification; P NMR 6 1 .16 (611,S), 1.18-1.3 (211, n), I.301 .52 (21h m). 

1.64-1.78 (31-i, rn), 1.9-2.0 (211, in), 2.4-2.51 (III, in), 3.68 (311, 5), 3,97 (3M, m), 7.2 (211, 

J), 7.53 (211, ci), 8,76 (11-I, 5); MS rn/c (M-1-1)360. 

A solution ofhydranne hydrate (54 ing, 1.08 mine!) in cthaRat (1 rat) was added 

dropwise to a stined solution of the cone methyt ester Q) 35 g, O.91 mrne) iu ethanol (9 

ml,) and the rcactoa mixture was stirred at room teniperatwe for 15 h, The mixture was 

frlred to teae a sohd, which was washed with ethanol to give the title compound 

10 (h,teimcdiale 10SIP (0.30 g, 91%) as a white solid; 1H NR  6 1.13 (61-I, 5), I.16-1.3 (2R, 

ml 1.4-1.54 (2H, ni), 1.63-1.74 (3M. in), 1.82-1.93 (2E1, in), 1.9-2,54(91, in), 3,68 (3M, 

5), 4,69 (21-!, 5), 7,25 (2}1, dl 7.75 (211, d), 10.33 (1 H, s), 10.57 (IH, 5); MS ni/c MI-if 362, 

� IMormediate 6; Etkyl 

hydraiiuo(oxo)acetvlIamino) vhenvfl-cvolohcxvl I pro,,aiioate 

15 

is 3-Chio o -4-(1 ,4.d ox aspi ro [4.5] d ce-i-en 4-yl) aniline 

CO NH, 
ci 

A 2N aqueous solution of potassium carbonate (26,5 PAL) ad tetrakis(triphenylphosphino) 

palladium(0) (1.23 g, 1.06 rnrnol) were added sequentially, each in one portion, to a stirred 

� 20 solution of 8-(4 ,4 ,5 .3-tetramtthyk-% ,3,2-oxaoiolan-2-yi/-1 ,4_dioxasplroI4.SIdee_7_ene 

K1nterme4iata 7ii, 5.65 g, 21,2 mmol) and 4-Dronuio-3-chloro aniline (4.39 g, 21.2 mmol) 

- in dimelioxyeniane (0 mL) at room temperature under an argon atmosphere. The 

reaction mixtilis was then heated at 80 T for 24 It under an argon atmosphere. The 

reaction mixture wos cooled to room temperature and ethyl acetate was added and then the 

25 mixture was washed twice with 120 and then brine. The organic layer was dried vtgSQ4) 

and concentrated in vacua to leave an on, which via purified by coimn chromatography, 

using a gradient of 20-5004 ethyl acetate:isohexaxxe as eluent, to give the title compound 
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(3.5g. 62%) as a solid; r11 NMR 5 1.7-1.8(211, m), 2.26-2,43 (411 In). 3.91 (414, 5), 5.28 

(21-1. s), 5.4-5.47 (11-1, m), 6.45 (tEL dip, 6.59 (Il-I, d), 6.86 (111, T. 

ii) B euzy (3ch Ioro-4 -(1 ,4-dioxap 11.0 (4.5}d ec-8-yi)p bony!) Ca rbainate 

Platinum oxide (250 mg) was added in one portion to a stinad solution of3-chlcro-4-(l4 

dioxaspiro[4.Sjde>7-cn-8.yl)aniline (3.4 g, 12.8 mmcl) in ethyl acetate (50 ML) and the 

mixture was stirred at room temperature under a hydrogen atmosphere for 9 Ii A further 

portion of platinum oxide (250 mg) was added in one portion and the mixture was stirred 

10 for S Ii at room temperature under a hydrogen atmosphere. The reaction mixture was 

filtered and concentrated in vacua to leave the oyelohexane-aoiiine product (2.1 g) as a 

solid, which was used with no further purification. 

Pyridine (1,91 inL, 23.5 mmcl) and bensyl chloroforrnate (1.34g, 724 mn,oJ) were added 

sequentially, each in one portion, to a stirred solution of the crude cyclohoxane-anUine (2.1 

15 li, ?j4 mmoI) in IflE (30 niL) at 5C and the reaction mixture was stirred at I 0C par 3 Ii, 

thy) acetate 175 ml.) was added and the mixture was washed with U20 (2x30 ml.) and 

- brine. The organic layer was dried (MgSO4) and concentrated /n vacuc to leave a solid, 

which was purified by colunm chromatography, using a gTadient of 20-50% ethyl 

acelate:isohexarie as eluent, to give the title c.onipound (2.3 g, 74%) as a white solid; 111 

20 NMR 8 1.58-1.96 (814, m), 4.0(411,5). 5,22 (211, 5), 6.63(111, 5), 7,2(111. id), 7.25 (lU 

d), 7.33-1.45(51:1, m), 7.5 (111, d); MS nile MR7 402. 

iii) Ethyl 2-14-(4- 11(1 u.zy’l xy)c a lb onyl) an’io o}-2- thloroph eny 1) cycloh exylid eneJ - 

ptopnoate 

1 o- 0 

25 
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Water (1 niL) was added in one portion to a stirred solution ofbenzyl [3-chloro-4-(l,4-

dtoxaspiro(4.5]dec-8-vl)phcnyl]c.arbamate (2.30 g, 5,72 mmcl) in TM (20 niL) and the 

reactiGimixtuio was stirred at room temperature for 2 It. The ’mixture was cooled to’ 0C 

and a 2N aqueous solution of .sodiinn hydroxide was added until the pfi of the mixtaxe was 

5 10. Ethyl acetate (50 mL) was added and the layers were separated and the aqueous layer 

was extracted with ethyl acetate (50 niL). The combined organic layers were washed with 

1120 and brine, dried (MgSO4) and concentrated 
in wicue to leave the trade cyclohexanone 

pI-oduot (7.0 g, which was used were no further purification. 

Tricthylphosphonopropionate (1.60 , 6.71 rnmo) was added dropwise to a stirred 

10 suspension of sodium hydride (60% dispersion in mineral oil, 0.29 g, 7.27 mniol) in TI IF 

(30 oiL) at I 0C under an argon atmosphere and the mixture was warmed to room 

temperature. The reaction mixture was cooled to I UT and then a solution of the crude 

tyolohaxaiicme (2.0 g) in TI-IF (10 ml-) was added dropwise. The reaction mixture was 

warmed to room teniporature and stirred for 4 hA sthrated aqueous solution of 

IS amrnoniuin chloride (50 niL) and ethyl acetate (70 rnL) were added. The layers WeLt 

separated and the organic layer was washed with RiO and brine, dried (MgSO4) and 

concentrated in vacua to leave an oil. Purification by colwnri chromatography, using a 

gtathent cy I 1-66% ethy\ acetate:isohexane as eluont, gave the title compound (1.50 g, 

60%) is a solid; H NMR 8 13 (314, t), t .4-1.6(214. m), 4.9 (311, a), 1.94-2.12 (41-1, In), 

20 2.72-2,85 (1 H, m), 3.1-3.25 (211, in), 4.2 (21-I, 4)! 5.2 (211, s), 6.59 (1 TI, 5), 7.13 (111, dd), 

7,19(111, dd), 7.3-7.43 (511, m), 7.5(111, d); MS rn/c (Nt-H) 440. 

iv) Ethyl 2_14-(2_thIoro-4_flmethoxy(oxo)acetylJ anhino)pliouyl)cycloliexyl)propanoate 

25 Pte.timzn oxide (300 maid was added in one portion to a stirred solution of ethyl 2-[4-(4-

[(benzy1oxy)earbonyl]aniino}-2cMorophenyl)cyc4ohexyIidestepopanoate 11.5 g. 3.39 
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mmol) in cthyl acetate (30 mL) and the mixture was stirred at room temperature under 4 

hydrogen atmosphere for? h, A fartheir portion or platinum oxide (1.0 g) was added in One 

portion and the mixture was stirred for 1 Ii at moon’ temperature wider a hydrogen 

atmosphere, ?ile reaction mixture was filtered and concentrated in VQCUO to leave a 

5 residue, which was purified by column chromatography, using a gradient oi11 -50%Q  ethyl 

acetate:Isohcxane as cluer,t, to give the aniline product as a mixture of dy- and Irons-

cyclohexane isomers, that was used with no further purifIcation. 

A so1uton of methyl chlorooxoacetate (266 mg, 2.17 inmol) In DUM (2 mL) was added in 

one portion to a solution of the crude aniline (500 mg .44 rarnol) and pyridine (0.35 xnL 

10 4.33 mine)) in DCM (8 mL) at 10 C and the mixture was stirred at TO C for 30 mins and 

then warmed to room temperature and stirred for 2 It  The reaction mixtwe was 

tor,entrated ill vacua and EtOAc was added. The mixture was washed with 1410 and 

hyne, dfied (Mg804) and concentrated in vacuc to leave the title compound as an oil (0.58 

g, 43% over? steps); }J 1’41’1R (for major tnxns4somer) 6 1.15 (Mi, d), I, 9-1.33 (211, In), 

15 1.29 (3}4, t), 1.354.5(211, in), 1,6-1,75 (III. In), 1.76-1.85 (1 H, m), 1.862.0 (311, an), 

2.25-2.35(111, ni) 219-3,01 (111, In), 3.99 (311, s), 4.16 (2U, dq), 7.24(1 H. d), 7,48 (11T, 

d), 7,7 (IU, d), 5,75 (Ui, s; MS rn/c (M-1Ji 394. 

.) A outon ofhydr’azir,e hydrate (86 mg, 1,73 moral) in ethanol (I mL) was added 

20 dropvase to a ntirved solution ocethyl 244-(2-ohloro-4-

([methoxy(oxo)acetyl)amno}henyI)cjeiohei<yl)propanoate (0.58 it, 1.44 moral) in 

ethanol (14 niL) and the reactio mixtare was stirred at mom temperature for 18 or The 

mixture was filtered to leave a o[d, wTth ’as ndth ethanol to give the title 

� compound (Interniediate 106) (0,45g. 81 %) as a white solid; 11 I’IMR 6 1,14 (SU, ci), 

25 1.16-1.28 (211. m), 1.27 (31-1, t), IA - I ,5 (2H. ra). .6-1.7(111, rn) 1.71-1.93(411, m), 

2.29-2,39(111, ni), 2,82-2,94 (Iii, ttc), 4,15(211, dq, 4.7 (2H. a), 7.4 (1}1, d), 7.8 (IN, ad), 

8.01 (Ilp d), 10,4(111,3), 10.8(111, s); MS rn/c Nll-1 396. 
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inteyrneejiate 101: £thv 2-ltra,is-A-(3-chloro-4-

flhydraziuoloxo)acetyll amilmi pbcnyII-cyclohexyll Dropalloate 

�Jo 
N 

if 2-Chloro-4-(1,4_dioxaspiro[4.5I dec-7-ou-S-yi)aniline 

C/D_C}NH2 

5 11 

Following the general procedure ofirnermediale I06, except that 4-brorna-2-coroanilinc 

was used in place o14-bromo-3-cliloroani!ixi; the tale compound was obtained ia 

yield as a solid; 11 NMR a 1.75-1,82 (2a, in),2.3-236(211, in), 2.41-2.5 (2H, ro), 3,91 

� (411, s), 5.3 (21I, a), 5,8 1-5.99 (UI. sit), 6,74 (R. d), JM (A1, dd), 7.21 (111. d). 

IC 

ill 2-Chlorcr4-(1 ,4-dioaspiro4.5)dec_S-yI).uiline 

Cl 

Platinum oxide (200mg) was added in one portion to a stirred solution of2-chIoio-4-(1,4-

dioxespiro4.5)deo_7-en8-yOatiiIjnc (3.8 g, 14.3 mniol) in ethyl acetate (50 nL) and the 

IS Mixture was stirred at room temperature under a hydrogen atmosphere for 8 I The 

reaction mixture was filtered and concenlraed /n vacua to leave the title compound (2.4 to 

63%) as a solid; Fl NMR 5 1.5-1 .65 (411,111), 1,67-1,8 (414, m), 2.38-2.48 (1K, m), 3.88 

� (411, s), 5,1 211, 5), 6.72 (111, d), 6.9 (lIT, dd). 7.0 (1 H, d); MS role M11 268. 

20 iii) .Benzvl [2-chIoro-4-(1,4dioxaspfro[4.5]doc8_yl)pjjenylJ earbaneate 

61 

Py"idine (2.18 niL, 26,9 mmcl) and benzyl chlorotbrmate (1.53g. 8,96 mniol) were added 

sequentially, each in one portion, to a stirred solution o12-ehloro-1-(l4-
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(2A0 g, 8,96 mmcl) in FlIP (30 niL) at St and the 

reaction mixture was stirred at 10-C for 3 11, Ethyl acetate (75 mL) "asr added and the 

mixture was washed with Ro (200 nit) and brine. The organic layer was dried (MSO4) 

and concentrated in vacua to leave a solid which was puvffied by column chromatography, 

5 using a gradient of 20-50% ethyL aeetateisohexane as oluent, to give he title conipotind 

e2.6 g, 72% as a whkte se4d ’H NITS 6 165-1.93 (RH, in), 2.49-2.6 (1 H, ci), 4.0 (4}I, of, 

5.25 (2, s), 7.12 (tH, sj, 7,15 (IU, dd), 7.25 (1 H, d), 7.37-7.48 (511, an), 8.08 11 If, d); MS 

rn/c (M-Ilf 400. 

10 iv) Beuzyl 2-cloro-4-(4-oxocyclohexyQpheuyflcrbrnate 

� . 

Wator(1 taL) was added in one portion to a stirred solution of benzyl (2-chloro-4-(l,4-

dtoxspiro4.5]dec-S_yphenyljcarbamatc (2,60 g, 6.47 mmd) in TFA (20 InQ and the 

reactioxi rflxt.LIre was stined at room tcmprature for 2 h. The mixture was cooled to %OC. 

IS and a 2N aqueous solution ofsodiun, hydroxide was added until the pit of the mixture was 

10. Ethyl acetate (50 mL) was added and the layers were separated and the aqueous layer 

was extracted with ethyl acetate (50 niL). The combined organic layers wife washed with 

R10 and brine, dried (MSO4) and concentrated /n ,’acvo to leave the title compound (2,3 

09Yo) as a said; R NMR 3 1.82-1.99 (211, ra), 2.17-228 (2H, in), 2.45-2.57 (414, r, 

20 2.94’-3.07 (IR, In), 5.24 (2Ff. 5), 7.17 (111, dd), 7,25 (I}J, d), 1.32-7.5 (511, n), 8.13 (111, 

d); MS al/c (M-11)  356. 

V) Ethyl 2- (4 -(4-( [(E, eurylexy}za.bon$) a 1n U o} -3-chiorop heimy i)eyel oh exylidon eJ-

fersiparseat 

K 

25 or 
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A solution of rdethylphospl,onopropionate (I .54g. 6.46 mine]) in ’[TIP (10 niL) was added 

dropwise to a stirred suspension of sodium hydride (60% dispersion in mmcmi oil, 0.28 g, 

7.05 mmcl) in Ti-IF 130 niL) at I0C wtder an argon atmosphere and the mixture was 

welded to room temperAture. The reaction mixture was cooled to 10°C and then a 

5 emotional ofbcnzyt t2 seelear-4-(4oxocycohexyOpheny1)carbamate (2.36 g, 5.87 nimol) in 

THF (JO mE) was added dropwse. The ceactton mixtore was warmed to loom 

temperature and stmn’ed for 4 Ii. A saturated aqueous solution of ammonium chloride (50 

mL) and ethyl acetate (70 mL) were added. The layers were separated and the organic 

layer was washed with 1120 and brine, dried (MgSOa) and concentrated in vuano to leave 

10 an oil. Purification by column chromatography, using a gradient of 11-66% ethyl 

acetatejso1iexane as eluent, flve the title compound (1.80 g. 69%) as a solid; IN NMR 8 

1.34 (311, t), I .46-1.53 1211, in), 1.93 (Th, 5), 1.95-2.1 (411,in), 2.67-2.87(211, m), 3.13-

3,24 ifil

3-

124(111 m), 4.22 (211 o), 524 (211, t), 7,1-719 (211, in), 721 (111, d), 7.33-7.5 (SH, m), 

8,08 IN, d); MS rn/c (M-H)  440. 

Ad Ethyl 2- friems-4 -(4-am no-3 - oh lorop Ii enyl) cyclob eIJ pro1, aim ate 

Platinum oxide (300 lug) was added in one portion to a stirred solution ofeiltyt 2-ç4-(4-

([(benzyloxy)carbonylja,n noi-3-oh lorophcnycycicIiexy! idenejpropanou 5 

20 (I.? g 3.85 mmol) in ethyl acetate (50 rnL) and the mixture was stilted at room 

Stemperature under a hydrogen atmosphere for 9 Ii. The reaction mixture was filtered and 

,o’xcentrattd in uncuo to leave a residue, which was purified by column chromatography, 

using a gradient of 11-66% ethyl acctateiaohexane as eluent, to give the aniline product as 

a mixture of cos, and t;us-oyclohexane isomers, gecrystanisation from a mixture of 

25 ethanol and diethyl ether gave the title compound (0.37 g, 28%) as a white solid; NhM 

1.08 (31d, d),I.2-1.3 (IFI,m), 1.27 (311, t), 1.31-1.49 (IH, in), 1,52-1.7 (113, In), 1.71-

1.81 (114, in), 1.81-1,97 (311. in), 2.2-232 (114, in), 2,33-2.48(111. rn) 4.15 (21{, dq), 7.02 

(111, dd), 7.2 (lii, d), 7.22(114, d); MS rn/c MH3I0. 
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vii) A soufioix ofinotliyl chlorooxoacetate (197 mg, 1.60 mmol) in 0CM (.2 niL) was 

added in one portion to a solution of ethyl 2.[tinns.4-4-atnico-3-

c.lilorophenyI)cycfohecyI-propaouts (370 mg, 1.07 rnmol) and pyridine (0.26 aid, 3,21 

comet) in ECM (S rnL) at 10 iC arid the mixture was stirred at 10 C for 30 rnios and then 

5 rammed to room temperature and stirred for 2 If  The reaction mixt1re was coacent tvd in 

vacuo wid EtOAc was added. The mtxtuze was washed with water andbrine, dried 

(MgSO4) ardcontentiatedor vcteuo to give the crude methyl ester (0.44 g) as a solid, 

which was used with no Thither purification; I-I NIVIR 6 1,15 (3H, d), 1.18-1.3 (IfI, in), 

1.27 (3H, t, 1,36-1.5 (211, m), 1.58-1.7(111, In). 113-1.83 (111, nix 1,85-I .98 (314, me, 

10 2.23-2.34 (114, in), 2,39-2,51 (I R, ii). TO (314, s) 4.15 121-3, do), 7.15 (IN, on), 7.26(1 Fl, 

U), 8.3 (IFI. U), 9.35 (IN, 5); MS m/e M}r396. 

}Ddrazine hydrate (64 mg, 1.28 initial) was added to a stirred solutton of Are crude rntthyl 

ester (0,44 g) in ethanol (5 mL) and the rcactioimxture was stirred at room temperature 

for [8 Is, The mixture was filtered to leave a solid, which was washed with ethanol to give 

IS the title compound (Intermediate 107) (0.35 At, 83 %) as a white solid; ’FT NM9.8 LII (3E1, 

1,15-! .3 (2Ff,in), 1.24 (311, t), 1,42-1,5 8 (ZR, ’11), 1 ,59-% .7 ([Fl. m5, 1.7-1.8 (IH, rn), 

1.81-1,95 (3H, re), 2.28-2.3S (1%-I, no, 2,49-2.5(134,111), 4,08(20. dq), 4.72 (214. s). 7,32 

(IR, do), 7.47 (34i, d), 2.9 (I1, d), 10.05 (II{, 5), 10,45 (11-I, s); MS rn/c Ml-1 396. 

20 J termed late lOS: Ethyl th-4- (4- (mehoxy(xo\aettvfl a ni o phen oxycyc1oh exan e-- 

or 

ods 

carboxylate 

i) Ethyl cis-4-4-nittophnoxy)ye1ohexanecarboxy!ate 

H 
25 A. sojution of ethyl 4-hydroxycycohexanecarboxylate (10 g, 11.6 mmol) In DMF (3m1) 

I was added in one portion to a stilTed suspension of sodium hydride (60% dispersion in 

I mineral oil, 490 jug, 12.2 mrnol) in DME (IS mL) at QC urrder an argon atmosphere. The 

mixture was stirred at 0C for 10 mine and then wamled to room temperature and stirred 
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Tor 20 in no; add then a solution of 1-fluoro-4-njtrobcnzene (1,24 mL, 11.6 rnrnol) in DMIi 

(2 mL) was added in one portion, The reaction mixture was stiii-ed at room temperatute 

for 2 Ii and then heated at I I Ot for 24 II, the solution was coneen%ia%ed in vacua to leave 

a residue that was taken up in EtOA0 (250 mL) add 1120 (150 mL) was added. The layers 
5. were separated and the organic layer was washed with 11O (2x100 IaL) and brinc (50 m14 

and then dried MgSO4) and concentrated in vacua to leave an oil. The oil was taken up in 
mtxtLlre ofliot EtOAc and isohexane (1:1) and left for 20 it Filtration, followed by 

concentration in vacua of the filtrate left an oil, which was purified by column 
chromatography, using a gradient of 10-40% EtOAc:iaolexane as eluett, to give the title 

IC compound (0.27g. 16%) as an oil; 314 N1IR (Cud3) S 1.24 (MI, qi. 1.66- 1.72 (2B, in), 
1.74- 1.79 (2111, vu), 1.90- 1.95 (2H, cob, 198 -2.04 (21-1, m), 2.38-2.44(1 H, on), 4.11 - 
4.1� (214, Cl), 4.57-4,60(111, m), 6.90- 6,93 (211, d), Si 5-8.18 (211, ci). 

U) Etli yI eis-4- (4-a niuepben ny)cyclohoxa ecaib a yja te 

old
 

15 

Palladium (10 wt. 0%) oi caxbon (SOmg) was added in one portion to a solution ol’ethyl 

cis-4-(4-nitrophenoxy)oycjoliexaticcaj’boxyjat-e (0.23g. 0.78 camellia a mixture of BtOFT 

(15 mis) and TilE (10 mL) and the reaction mixture was stinted under a hydi-ogon 

atmosphere at room temperature for 16 Ii. The reaction mixture was filtered and theu 
20 concentrated in vacua to leave the title compound (0.20 g. 1000/4) as am oil; tfl NevIg 

(CIJC.13) 5 1.23- 1.28(31-1, , 1.55 - 1.63 (1’{, in), 1.69 -1.74(211, in), 1.93- 2,03 (4H. no), 

� 2.34- 2,40 (lI-I, in), 4.10 - 4,17 (211, mj, 4.26 - 4,30 (111, 116.60 -6.63 (211, if, 6,73 - 
65 (21-1, d) MS true MW 264. 

25 iii) lIthyl cis.4_(4-{Imethaxy(o,o)acety!lpmjno} oIzenoxy)evejohexiumeearbjare 

0 
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Methyl chLorooxoace(atc (72 iL, 017 mrnræ) was added in one portico to a stirred solution 

ofethy.l cs-4-(4-urnicophenoxy)cycloliexarrecarboxylato (204 mg, 0.77 mntol) and 

pyridine (76 jiL, 0.93 mruol) in DCM (5 nL) and the reaction mixture was stirred at room 

ternperature for lb. Concentration vacuo left a residue which was taken up inEtOkc 

(50 nL) and an aqueous solution ofhydrooliloric acid (IM, 30 niL) was added. The 

layers were separated and the organic layer was washed with brine (20 mU), died 

(1,49SO4) and concentrated in vacua to ’eave ca oU. Thu oil ’was pinified by column 

chromatojaphy, using a gradiext of 10301/i ethyl awitaWisoloxame as street, to give the 

title compoiud Untuimedato 108) (1 as lug, 70%) as an oil; ’H NMR (CDCI3) 6 1.23- 1.28 

3%-1, 1), 1.57 1.68 (21I, rn) 1.71 - 1.78 (211, in), 1.92-2,04(4.11, in), 2.36 -2.43 (Ill. n), 

3.96 (311. 5), 4.14 (2F1. uJ, 4.43 -4.45 (11-I, in), 6.89-6.93 (214, d), 7.51 - 7.55 (2E1, d), 8.76 

(114, 5); MS ni/e (M-H) 348. 

Intermediate t09: Me thyij1- 1 iljy4rnin o(ito Ia cctvI anhiqi y rid in-2- flMpuridth 

IS 4-carboxyl 

a 

1)1-tnt-Ru (yI 4-u’4hyl 4-rn etlaylpip ca-id a e-1 ,4-dic arb oxylate 

� 

To a solution of l-(tet-butoxycaibony)4..meth34piperiôine4.carhoxyljc  acid (5.0 g, 20.55 

20 txmot) in methoniM (60 mL) and toluene (I go niL) was added a 2M solution of 

tiimethyIsiy1diazoinethane (20 rnL) in Iiexaues (the addition was accompanied by 

effervescence cud a small exotherm). The resulting pale yellow solution was allowed to stir 

at ambient temperature for lhr, The solvent was removed under reduce pressure to give the 

title compound as a pale yellow oil (5,28 g 20.55 mmcl, 100%); HNMR (CbCh) 6  .20 (,, 
25 3H), 1.34- 1.39 (iii, 211), 1.44 (a, 911l 2.03- 2.07 (pa, 2H), 2.96 -3.03 (m, 20). 3,70 (5, 

311). 3.72 - 3,77 (in, 2U); MS rn/c MHt 257 
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 it) Methyl 4-rnethylpiperidune-4-carhoxylate hydrochloride - 

4M 1-IC in dioxane (25 inL) was added to l-tert-butvl 4-methyl 4-methylpiperidine-1,4-

dioarboxylate (5.28 g, 20.55 mmcl) at ambient temperature. The reaction mixture was 

5 allowed to stir at ambient temperature far  5 his. The solvent was removed under reduced 

pressure and ether was added to the residue and the suspension was tiltered and dried to 

give the title compound as a white solid (3.82g. 19,72 mmol, 96%); ’EL NLMR a Lii (s, 

3k-i), 1.53 - 1.60 (mu, 21-1), 1.99-2.04 (III, 2H), 2.76-2.82 (mm 2H), 3.07-3.12 (in, 211), 

3.61 (5, 39), 8.72 (5. 1W; MS rn/c MW IS? 

10 

iii) Methyl 4- achy I_I - (5-imitropyrid uu-2-yI)pip en dine-4 -en b oxyia te 

� 

To a solution of2-chloro-5-nitropyridine 12.0 g, 12,62 romol) in DMSO (20 mL) Was 

added sodium carbonate (6,70 g 63.08 no1) followed by methyl 4Mrethpiperidine-4-

15 carbo.xylate Imydroclileride (2.44 g, 12.62 mmol). The reaction mixture was heated to 60°C 

for 2 hours. "he reaction mixture was poured onto water (100 niL) and the suspension 

’zaed with water (4 x 150 mL and dried to leave the title compound as a yellow 

solid (3.32 g, 11.89 mob1, 94%); H NMR (CDCI3) 8 1.26 (c, 311), 1.46 - 1.52 (an, 2F, 

2.21 -2.23 on, 21I), 3,26 - 3,32 (ID, 211), 3,74 (5, 314), 4.16- 4.20 (mu, 2F1), 6.56 (d, lH), 

20 & 8 (ci, III), 9,03 (5, lxi); MS rn/c MEt 280. 

iv) Methyl 1 -(5-a mImi o py idin-2-yl)-4-methylpip erkl in e-4-carho xylate 

IC7KIjNH2 

To a solution ofmethyl 4-mothyI-1-(5-nftropyridin-2-yi)ppem’idine-4-carboxylate (3.32 g, 

25 11.89 mmcl) in abs EtcH-I (200 niL) and TI-IF (200 niL) was added 10% Pd/C (400 mg 

and then the reaction mixture was evacuated with hydrogen (5 cycles) and allowed to stir 

at ambient temperature overnight. The reaction mixture was u’ltered and then concentrated 

and the black residue purified on a 120 g silica Crawford silicyle cartridge loading in 40% 
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EtOAtoxame wth some DC.M and eluting a gradient of 40-80% EtOAc using an Isco 

companion to provide the title compound (2.96g. 11.89 mmol, 100%). 

11 NMR (CDCJ3) 81-23 (5, 3H), 1.31 - 1,58 (m, 211), 2.16-2.20 (m, 2H) 2.98- 3.05 

(in, 21-1), 3.25 Is, 211), 3.67-3.70 (in, 21-f), 3.70 is, 3W), 6.57 (d, IH), 6.97 (d, 1W), 7.78 

5 (d, 1W); MS rn/c MI-r 250. 

v) Methyl L-(S-flmethoxy(oxo)acetylarniuo) pyridbl-2-yl)-4-ncthylpiperidine-4-

ear boxylate 

10 To a solution ofinethyl I -(5-aniinopyridin-2-yl)-4-methylpiperidine-4-carboxylate (2,96 g, 

11.89 minol) in DclM (100 mL) was added triethylarnine (2.2 mL, 15,84 mmci) followed 

by methyl chlorooxoaoette (1.6 rnL 17.15 mmcl) and the reaction mixture was allowed to 

stir at ambient temperature for 15 hrs The reaction mixture was washed with brine (2 

100 mL), the aqueous layer was re extracted with DCM (50 mL) and the organic washings 

� 15 were combined, dried and concentrated to leave the title compound as a brown gum (3.98 

11,89 mmcl, 100%). ’FT NMR (CDCl) 81.72- 1.82 (m, 2H, 1.96-2.02 (rn 21i), 2,52 

-2.59 (m, IN), 195 - 3.03 (m, 211), 3,70 Is, 3W), 3,97 Is, 3!!), 4,16-4.22 (iii, 211), 6,67 

(d, II-!), 7.93 (d, IH), 8,28 (5, 11-!), 8.66 (5, 1Ff); MS m/e MEl’ 336, 

20 vi) Methyl I -(5-(hyth’azino(oxo)acetyflamin&}pyridi,i-2-y)piperii1ine-4_carboIate 

To a vigorously stirred suspension ofmnetliyl 1-(5-{[methoxy(oxo)acetyi]amino}pyridin-2-

yl)piperidine-4-carboxylate (3.12 g, 9.71 mines) in absolute ethanol was added hydrazine 

monohydrate (0.52 mL, 10.76 ionic!) and the suspension was allowed to stir at ambient 

temperature for 2 hours. The suspension was filtered, washed with ether (4 x 100 mL) and 

25 dried under vacuum at ambient temperature to provide the title compound (2.62 g, 7.81 

mnmol, 80%), ’11 lIIVIR 8 1.18 (&, lU) 1,40 - 1.47 2K, 1.99 - 2.03 @x, 21), 3,01 - 

3.14 (in, 311), 3.66 Is, 311), 3.80- 3.86 (m, 2ff), 4.58 Is, IN), 6.83 (d, lii) 790 (d, Ill), 

8.49 (5, III), 10.17 Is, IN), 10.46 (s, 11f); MS moo MFP 336. 
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In berniediate Inkrnied&ite 110; Ethyl 2-1344-ami.i oi,henyflcycobutvIipropauoate 

NH, 0_,  

I) Ethyl 2-(3-pheaylcyelobuflzfldenc)propatjoate 

Following the general procedure described for ethyl 3-[4-

(benzyloxv)pJienyl]cyclohexylidene} acetate (Intermediate 8911), replacing -L-- 
(henzvlcxv)phenyl]cyclo),exanone with 3-phenylcyclul,t’tanone (I. Org. C/mm. 2005, 

70(11), 4549-4552) and triethyl phosphonoacetate with triethyl pliosphonopropionate the 

� 
title compound was obtained; H NMR S (CDC13): 124-1.32  (3H, in). 1.75-1,76_(314, in), 

10 2.87-2.91 (ITT, m), 319-3.23 (2H, m), 3.54-3.59(211, in), 4.09-4.21 (211, m), 7.19-7.36 

(SE!, in); MS rn/c NIFIr 231. 

ii) Ethyl 2-(3-p I, ciiylcyclo buty I) P lO mo ate 

IS Following the general procedure described for ethyl 3-(4-

aminobenzyl)cyclobutanecarboxylate (Intermediate 93ii), replacing ethyl 3-(4-

nitxobenzyl)cyclobutatreearboxylate with ethyl 2-(3-phenylcyclobtitylidene)propanoate the 

title compound was obtained without chromatography; H NMR 3 (CDC13)i 1.08-1.10 
W (0.7511, d), 1.12-1,15 (3.251-1, d), 1,22-1.30(313, in), 2.17-2,64 (6H in), 3.34 (0.2511, rn), 

20 3.48-3.54 (Q.75H, rn) 4.09-4.13 (214, in), 7,15-7.36(511, m); MS rn/c Ml? 233. 

iii) Ethyl Z-[3-(4-nitrophenyl)eyeloI,4tyl propanoate 

N. 
IF 

Following the general procedure described for ethyl 3-(4-

25 nitrobenzyocyolohutanecarboxylate (Intermediate 931), replacing ethyl 3-
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benzyleyclobutaneo’arboxylatc with ethyl 2-(3-phenylcyelobutyl)propanoate the title 

compound was obtained which was used directly in the next step. 

v) Following the general procedure described for ethyl 3-(4-

arninobenzyl)cyclohutauecarboxylare (Intermediate 931i) replacing ethyl 3-(4 

ii itit benzyl)cvclobutanccarbo xyl ate with ethyl 2-13 -(4-nitrophenyl) cyclobutyl] propane ate 

the this compound (Intermediate 110) was obtained; ’H NMR ö  (CDC(,), 107-1.16 (31T, 

in), 1.22-1,27 (3}T, in), I .65-I,G (lB. 11)2.11-2.62 (5H, m). 3.22-3.43 (IN, in), 4.09-4,16 

(2H, m), 6,65 (24, t), 6.98-7.07 (214, or); MS nile Ml -t 248, 

10 

Intermediate Ill Methyl 1-(54 Ihvdrazino(oxo)acetvll amino-3-meEhylpyrjdin-2-

v1 pip eriOl ne-4-arb onatv 

fltH 
N 0 NH8 

I) Methyl I -(i-rn ethyi-5-aitropy ri din -2 -yp ipe)id iii e-4-c arboxylate 

IS 

To a solution 0f2-ohloro-3-methyl-5_ni!ropyridine (1,73 g, 10,00 xnmol) in DM80 (20 

mL) was added sodium carbonate (5,30g. 50,00 minol) followed by methyl isonipecotate 

0 
(1.35 ash, 10.00 rnmol). The reaction mixture was heated to 60CC for 110 minutes. The 

reaction mixture was left to stand at room temperature overnight. A further aliquot of 

20 methyl isonipecotate (3,33 inmol, 476 mg 450 ph.) was added and heating resumed at 

60C for lOOmias, The reaction mixtnre was poured onto ice water and the suspension 

was filtered, washed with water (4 x 75 inL) and dried under vacuum to leave a yellow 

powder; (2,43 g, 87% yield). This was used in the next stage without ftrther purification. 

’H NMR 6 1.61 - 1,74 (in, 21N, 1.91 -2,10 (m, 211), 2.31 (s, 31D, 2.61 - 2.73 (o, lI-I), 2.94 

25 -3.09 (in, 21N, 3.61 (s 34)3,83 - 3.98 (in, 214)8,19 (d, IN), 886 (ci, 11-i). MS m/e MifF 

280.18. 
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it) Methyl 1 -(5-amino -3 -mothy Ipyridin-2-y I)p p cr1 din e-4-ca rb oxylato 

NH2 

Methyl (3-rnethyk-5-nhropy6din-2-yl)piperidjne-4-carboxylate (2.40 g) was dissolved in 

EtOH (86 ’flU), treated with 10% Pd/c (860 rng) and placed under an atmosphere of 

5 hydrocn (balloon). LcMS indicated complete re,ction at �100 mius, The catalyst was 

filtered off and solvent removed under vacuum to leave a colourless oil (2,16 g). This was 

used in the next step without ftutlier purification. ’H MMR 5 1,55 - 1.75 (in, 2H), 1,81 - 

IC 

� 
iii) Methyl 1- (54 [meth oxy( xo)aee tylJ am I 01-3-rn ethylpyridia -2 -yl) pip eridin4-

carbo*yiate 

To an ice-water cooled solution ofrnethyl 1-(5-amino.3-metliylpyridin_2-yl)piperidineA_ 

13 carboxylate (2.14 g; 8.59 inmol) in IJcM (43 niL) was added methyl chloro(oxo)acetate 

(1.03 ML, I t. V7 mmofl vioddaved by py idine (934 ulot Aq 31 mmoD and the reaction 

mixture was allowed to stir at - U °C for 30 Inins, then allowed to warm to room 

temperature. The reaction solution was washed with water (40 mL) then saturated brine 

(40 mU). The organics were dried over M9SO4, filtered and evaporated under vacuum to 

� 20 yield a path tan solid (2.01 g. 70% yield). This was used for the next stage without further 

purification. ’H NMR 6 1.60-1.80 (m  211),l 85 - 1.99 (Sn, 21T, 2.1 (s, 31’I), 2.54- 2.62 

(in, 111), 2.69- 2.88 (m, 2H), 3.16-3.40 (ni 2H), 3.56 (5, 3E, 3.82 (5, 3M), 7.87 on, IH), 

� 8.40 (d, ff1), 10.75 (s, Il-I), MS ni/c MIff 336,20. 

25 
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iv) Methyl 1 -(5- { I hy drazin o (oxo) a eetyl} arnin o}-3-rn ethylpyrid in-2-y I) pip eric! is’e-4-

carhoxyiate 

Methyl I -(5-{[methoxy(oxo)acetyl]amino}-3-rnethylpyijdjn-2-yI)piperjdine-4-caj-boxylate 

(101 g; 5.99 rnrnol) was dissolved in EtOK (140 mU) and treated with dropwise addition 

ofhydrazinc hydrate (320 IL; 6.59 moral) . Within a few minutes a floccuient precipitate 

formed. Vigorous stiffing was continued for I? his. A further 32 pU (0.6 mmcl) 

lxydxmsne hydrate was added and sUiting continued at ambient temperature for 24 lus. The 

precipitated solid was filtered oft; washed with ether on the filter and dried under high 

vacuum at 60C to give the tide ooinpouod (1.76g, 88% yield). This was used in the next 

10 stage without further purification. L NMR & 1.59- 1.80 (m, 211). 1.83- 1.98 (m, 2Ff), 2.16 

is, 3H), 2.52-2.60 (In, IH), 2.66-2.84 (in, 211), 3.22-3.37 (in, 21-I), 3 .5 8 is, 3Ff), 4,54 (d, 

211), 7,59 (d, 11.3), 3.47 (d, III), 10.14 (s, 1K), 10.48 (5, IN). MS ith/e MI-I 336,24. 

Intermediate 112: Methyl F1-(5-tillvdrazino(oxo)acetvllaminol-3-rnethylpyridin-2-

IS yftniperidin-4-Al acetate 

C 

flNNH 

0 NH, 

it Methyl 1-(3-rnethyl-5-nitropyridin-2-y1)piperidin-4-yII acetate 

9 

� . 

Prepared 
as in lntesmdiate I I part ), using medyl pipeædin-4-)4aoetate as starting 

20 material. II NvIR S 1,20 - 1,41 (m, 2H), 1.68-1,83 (In, 2Ff), 1.87 -2.06 (in, IH), 2.26-

2.35 (in, 511), 2,85 - 3,04 (m, 2K), 3.55 (5, 3M), 3.88-3.99 (in, 211), 8,17 (d, IN), 8.86 (d, 

l}, MS whe MW 294.24. 
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it) Methyl 1-(5-arnino-3-nietliylpyridii-2-yi)piperidin-4-yl] acetate 

NH1 

Prepared following the method oflntermedlatel II part ii). H NMR 3 1.31 (m, 28), 1.69 

(ni, 2H), 1.74 (in. lI-I), 2,09 (s, 34), 2.28 (d. 211), 2.57 (m, 211), 102 (m, 21-I), 3.59 (s, 31I), 

4.73 (a, 2H). 6.75 (ci, )1-I), 7.28 (d, III), MS rn/c MH 264,23, 

iii) Methyl ({6- 14_(2-rnethoxy-2-oxoethyl)pipcidin_1-yII_5-rnethylpyridin_3-

yll amhio)(oxo)aetate 

Ito 

10 Prepared folIowin the method of’Intermediate Ill part iii). 11 N14R 5 1.24- 1.44 (m, 

211)1.67 - 1.79 (in, 211), 1.79 - 1.93 (in, lii), 2.17 (S. 313), 2.30 (d, 213). 2.61 -2.18 (La, 

28)3,26 -3.41 (in. 24), 3.57(s, 3E),3.89 (5, 311), 7.85 (d, 11-I), 8.39 (U, 18), 1072(s, 

18). MS rn/c MR4 350.23. 

15 iv) Methyl [1-(5-( hydrazino(oxo)acetyllarnino}-3-methy!pyridii.-2-yI)piperidiij_4 

Yl]acetate 

Prcpai-ed following the method of Intermediate III part iv). LII NMR 5 1,23 - 1.44 (m, 

� 
28), 1.66-1.79 (in, 211) 1.77- 1.93 (m, 1H),2 .16 (3, 38), 2.30 (ci, 2H), 2,59-2.76 (rn 

21-1), 3.22-3.40 (m, 2H), 3.56 (a, 38), 4,52 (a, 24), 7.88 (ci, 113)8,46 
(ci, 

113), 10.l4 (a. 

20 18), 10.51 (3, 11-1). MS in/a MB4 350.2!, 
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Intermediate 113: Ethyl 2-{115- byilnzjno(oxo)acelvll amiiio-3-methvIpyridi-2-

vOn joe r jdin4 -vii prop an o te 

LOIJJD 
N 0 NH2 

I) hart-Butyl 4-(2-rnoth oxy- I -methyl-2 - oxo cdi yli den e)pi p cii dine- 1-car ii oxylate 

To a suspension of 60% Nail (2.005 g; 50.00 mmci) in anhydrous IHF (100 mL), under 

MI atmosphere of argon, was added triethyl 2-phosphonopropionate (10.73 mL; 50.00 

mmcl), at such a rate as to keep the reaction temperature below 30 C. The resulting 

rnbtuse was stined at room temperaluse for a further flu. A solution off -Boc-4-

10 piperdone (9.965 g; 50.00 mmol), in anhydrous TI-IF (50 mL), was added dropwise over 

� five minutes. The resulting clear solution was stirred at ambient temperature for -i’m The 

reaction was quenched by the addition of water (100 mL). The resulting mixture was 

partitioned, the eq layer extracted once with Were and the combined organics washed 

with saturated brine. The organies wore dried over M8SO4, filtered and evaporated to a 

5 relentless o1; 14,76g. (-quanthative yield). This was used in the next stage without 

further purification. LH N\4R 51.19 (t, 311), 1,36 (5, 911), 1,77 (5, 3F), 2.25- g.37 (m, 21I), 

2,51 -2.56 (rn 2R), 3.22-3.44 (m, 414), 4.11 (q, 211). MS rn/c (N’H’I - (CO2 C4FJs)] = 

�194.31 

20 ii) Ethyl 2-piperidiu4-yhidenepropaaoate hydrochloride 

,Hcr 

are Butyl 4-(2-methoxy- I -methyl-2-oxoethylidene)piperidiue- I -carhoxylate (2.83 g; 10 

normal) was dissolved in EtOH (50 at and treated with 4M TIC / 1,4-dioxano solution (20 

of, 80 retool). The resulting solution was stirred at ambient temperature for 6 ITS, The 
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solvents solvents were removed under vacuum to leave a sytUo. This was dried under vacuum to 

give the title product (3,199 g, --tlu’antitative yield). This was used in the next stage 
without further 1,urifrcation. 1H NMR 6 1.22 (t, 3H), 1.78(5,311), 2.44- 2.57 (m, 2H), 2.65 

- 2,77 (in, 211), 2.98-3,15 (in, 41-I), 4.14 be, 21-I), 9.52 (5, 211). MS rn/c Mt =184.32. 

ill) Ethyl 2-li _(3_methyI5uitropyridin_2yl)piperiffirs_4yliiJdneIpropanoaie 

Ti:1 
N 

a 

N 

Prepared as in Intermediate Ill part I) using ethyl 1 - Imperial in-4-ylidenepropanoate, 

I 
NMF. 6 1.23 çt, 3R), t.99 (s, 3H), 2,39 it, 311), 2.49-2.56 (m, 211), 2.67- 2.78 (In, 

� 10 211), 3,47 -3.66 (In, 411), 4.14 (q, 211), 8,18 (d, 111), 8.86 (d, 111). MS are MI? 320,21, 

iv) Ethyl 2 - I -(5-a mill 0-3-rn ethy Ipyri din -2-yI)pip end in -4-y]J props w. to 

Ethyl 2-[ 1 -(3-methyl-S-nitropyridin-2-yopiperidin-4vIidone]propanoate (2.30 g; 7.20 

IS mmcl) was suspended in EtOH (l 00 ML) and treated with 10%Pd/C (230 mg). The 

resulting mixture was placed under an atmosphere of hydrogen (balloon) at ambient 

temperature and stirred vigorously at ambiertternperatwe for 2 tuL LCMS irdkate no 
reduction ofalkene but reduction of the nitio-gioup was essentially complete. The catalyst 

Am filtered off and the filtrate was evaporated to a gum (2.42 g), The reaction was 

20 repeated under 20 her of hydrogen, at 30 'C, for 3 bas, with 241 mg 10% Pd/C catalyst. The 

catalyst was filtered off (Celite) and the solvent removed under vacuum to leave a dark 

ijiuc gum (2.12 g). This was used in the next step without funlir purification. H NMR 

1.06(d,311), 1.18 (t, 3H), L24- 1.43 (in, 214), 1,45- 1,63 (in, 2H), 1,61-1.74 (m, lU) 

2.06 Is, 311), 2.21 2.35 (ni LB) 2,50-2.63 (in, 114), 2,99 - 3,13 (m, 211), 3.36 - 3.50 (m, 
25 111), 3,98-4.14 (in, 211), 4.65 Is, 211), 6.76 (d, IH), 7.47 (d, 111). MS tarie MI? 292.27. 
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v) Ethyl 2-Il -(S-fl moth GAY (ox 0) acely 11am fl o ) -3 -mothy Ipyrid in -2-)’!) p p erdI" -4-

yfl prop an Gate 

’ 0 

Prepared following the method described for Intermediate Ill part iii). 

5 EI NlvlR 8 1.07 (d, 314) 1,18 (t, 314), 1.28- 1.45 (In, 2H), 1.54- 1.67 (rn 2H), 1.67- 1.80 

(ii’, IN), 2.17 (s, 314) 2.24-2.36 (rn lI-I), 2.59 2.78 (rn 214), 3.31 -3.47 (rn, 2fl), 3.82 

(s, JH), 4.01 -4.15 (111, 2H), 7.86 (d, III), 8.39 (d, III), 10.76 (s, IL!). MS mie MW 

378.17. 

10 vi) Ethyl 2-{1-(5-{ Ibydraziae(oxo)acetyli amiuu)-3-metliylpyridin-2-yl)piperidiq-4-

yI]propanoate 

Prepared following the method described for Intermediate Ill part iv) 

fl NMR 6 1.06 (d, 31-I), 1.19 (t, 30), 1.24 - 1.46 (in, 21-I), 1.52 - 1.67 (in, 211), 1.66- 1.81 

� (iii, 11-I), 2.15 is, 31-1), 2.24- 2.36 (In, IH), 2.53-2.75 (I1, 2H), 3.30 - 3.40 (m, 2H), 4.07 

15 (q, 211, 4.36 (s, 1H), 4.70 (s, lI-I), 7.87 (d, III), 8.46 (d, 11-0, 9.80 (5, III), 10.51 (5, lI-I). 

MS mis MLT 378.22. 

Intermediate 1 I4:MeEhzhl-1S-[(I5-r3.4_difluoropheavflaminol..I,3.4-oxadIazoh2 

fl1troin)nmh. oi nvrMn-2-yfl -4-rn ithylnip criàin-4..yi}a eel ate 

20 

MS We MW 487. This intermediate is also a oompormd of formula (1) and is a further 

fnture of doe olvoittion. 

i) Methyl 14_methyl-I -(5 - i tropy rid in-2-yI) pip arid n-4-yl] acetate 
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To a so1\’Ion ot2-ch\oro-5-thtropyridine (2.97g. 18.77 marnol) in DM80 (30 ML) was 

added sodium carbonate (6.4 g, 50.38 rnmol) followed by methyl (4-inethylpiperidin-4-

yflacetate (3.21g. 18.77 mmol) (prepared according to the procedures described by Janet 

Ralbovaky, Joseph Uslco and Wei He, SynitcHo Communications, 2005,35 (12),1613-

5 1625 and Gerhard Hard, and Waldemar Schneider, C/acm Bet 1980,113 (2), 401-7). The 

reaction mixture was heated to 60°C for 1.5 hours, then allowed to coot and water (100 

inL) was added. Thu scandmabc ftUered, acxd thiati to kayo a yeliow solid (3.70 g, 
12.62rnmol, 67%). ’FT NMR 5 1.08 (S. 311), 1,45 - 1,48 (m, 21-!), 1.55- 1.61 (m, 211), 2,38 

is, 2H), 3.59 be, 31-I), 3.64-3.70 (in, 2FQ. 3.85-3.9! (rn. 2H), 6.95 (d, IF!), 8.19 (U, 
10 II-!), 8.95 (s, IR); MS rn/c MFT 294. 

h) Methyl 1 -(5-amiIiopyridin-2-yI)-4-rnetliylpiperidi4_y(J acetate 

Prepared from methyl [4-methyl- P(S-nitropyridin-2-yL)piperidin-4yI]acetate following 
15 the method for Intermediate 77 stage ii). 11 NMR 8 1,01 (a, 311), 1.41 -1.45 (rn, 211), 1,52 

- 1.58 (UI, 21-I), 2,30 is, 21.1), 3.12-3.19 (m, 214), 3.34-3.38 (m, 211), 3.58 (5, 31-), 4.52 

(5, 21-1), 6,62 (d, III), 6.89 (d, lEt), 7,58 (5, lii); MS rn/c MH 264. 

iii) Methyl ((6-4- (2-rn C th oxy-2-oxo C thy I)-4.niet hylpip e ’i din -I -yl py r idin-3-

20 yl} amiao)(oxo)acetiste 

OJCNiirJ 

-o 0, 

To a solution of methyl f1-(5-anIin0pyridin-2-yl)-4-methyjpjperjdjrn4yl]acet.al (3.29 g, 
13,20 æ,rnol) in DCM (100 niL) was addedtricthylamine (2.2 MIL, 15.84 mmcl) followed 
by methyl olorooxoacetate (1,6 mL 17,15 mmcl) and the reaction ’mixture was allowed to 

25 sth at arnbien% temperature for S ar& The reaction stratum was washed brine (2 x 100 
mL), the aqueous layer was re extnctcd with DC-M (50 rnL) the organic washings were 
combined, dried and concentrated to leave the title compound as a brown gum (4,4g, 13.2 
Iumo1,.1.00%j. ’RNMR I .0 

cs 

313), 1,40 - 1,46 (rn 2T), 1.53-1.57 (rn 211), 2.36 (s, 
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3H), 3,46 - 3.52 (In, 211), 3.59 (s, 311), 3.67- 3.73 (nt 211), 3.78 is, 3W, 6.90 (ii, Il-I), 7,56 

(d, tR), 8.06 (s, iH) MS nile MII* 350 

iv) MeUnihydrazTho(oxo)acetyflamnouvrdin-2-yI)-4-niethyluiperidin-4- 

5- 

HN 

Prepared hour the product of tile previous reaction and hydrazine hydrate foflowing the 

method of Intermediate 47 port ii). 

H NMR 6 1,04 (5, 31-1), 1.40- 1.45 (in, 211), 1,51 -1.58 (ii,, 211), 2,33 (s, 211), 3.36 -3.42 

10 (in, 2H), 3.57-3.62 (in, 511, inc s, 3Ff), 4.48 (s, 114), 4,60 (5, IH), 6.83 (d. 111), 7,90 (d, 

S 11), 8,50 (s, 111), 9.96 (s, 111), 10,23 (5, lET); MS in/c M114 350. 

v) Methyl (t-(5-R{S-R3,4-ditluoroplidnyflanhittol-t 3 A-ondiaiot-2-

yl}carhonvl)amiuoj pyridin.2-yI)-4-rnethylpiperidin-4-yI)aeetate 

IS Prepared fiom the product ofthe pevious reaction and 3,4-difluorophonylisothiocyanate, 

following the method ofExainpie 319, but the product was taken through directly to the 

hydrolysis stage; MS i-o/e Mk{ 487. 

The following intermediates were prepared from the hydrazide product of Intermediate A 

20 part iv) and the appropriate jsothiooyanaie follov4xig the method of Example 319, They 

were taken thiough crude to the hydrolysis stage without thither purification or 

ohaxacterisation: 

iGTh4R1 

r1nle
 

ediase aide M+114 
Name 

ethy! (4-metllyl-i-{S-[((5-[(2,4- - - L 595 

tiffluorophenyammno] l,3,4oxadiazol2 
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--FYI }carbonyI)arnino]pyridin-2-y }piperidin-4J 

yi)acctate 

116 I

 Methyl

4-methy]-l-(5-{-{[4- I 519 H 
RLRJ=H R2CF3 (trifluorotncthyI)phenylJarnina}j,3,4 

oxadiazol-2yI)earbonyJJamino} pyridin-2-

yOp pc rich n-4-yI] acetate 

R’R3I-J, R20(4- tJuorcpIienox7)pheuy1atuiao - 

F-CdH4) oxadiazoI-2-yr)carbonyJsiino } pyridin-2-yl)-

4-rnethyIpiperidin-4-yflcetate 

rl 
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Claims 

1. A compound of formula (I) 

N�N 
R \\ - Fl 

N-Rl
 

)r gy 

0 

5 (I) 

or a pharmaceutically-acceptable salt or prodrug thereof, wherein: 

R is an optionally substituted aryl or optionally substituted heteroaryl group, 

wherein the optional substituents are one or more groups selected from a group -Z a group 

a group a group or a functional 

10 group (wluch is other than a group _X2_(CR52R53)_Za or a group _X2_(CR5zR5)X]_Za); 

Y acthttt boid, ni a gioup C%40R41), or -X(cR40R15 where each Roor andR4 

is independently selected from hydrogen, (l-4C)alkyl, hydroxy, halo, halo(I-4C)alkyl, 

amino, cyano, (l-4C)alkoxy, (1-4C)lialoalkoxy or ((I -3C)alkyl)CONH-, s is an integer of 

from Ito 6 and t is an integer of from Ito 6, provided that the X6 atom of the group - 

15 X6(CR40R41)t- is attached to the R2 group and that a single gp hybridised carbon atom 

does not catty two or more bonds to a heleroatom unless the heteratom is a halo; 

R2 is an optionally substituted aiyl an optionally substituted cycloalkyl or an 

optionally substituted heterocyclic group, wherein optional suhstitutents are one or more 

groups selected from a group -4 a group -X-(CR42R")-Z, a group _X(CR42R43),_XLZ or a 

20 group _(GR42R43)XL_Z or a fuuctional group (which is other than a group 

or a group _X(CRl2R4S)rXL_Z); 

wherein 1 and r axe independently selected from a hydrocarbyl group or a 

heterocyclic group or a combination thereof, wherein the group 1 and Z is optionally 

substituted on any available atom by one or more functional groups, or by a group 

25 (C1<61R63)R64; 

X, X1 X’, X3 X and X7 are linking groups independently selected from -C(0)g-, 0m 

5(0)r, -NR4-, -c(rnNa44-. -OC(0)NR44-, -CHNO-, -NR44C(0)r, -NR44CONR45-, 

or -NR44S(0)2- where x is an integer of I or 2, y is 0, I or 2, and R4 and R45 

are independently selected from hydrogen or C,salkyl, 

30 u and ware independently selected from 0 or an integer of from 1 to 6; 
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a and b are independently selected from an integer of from I to 6; 

each g, R43, R52, 1k5’, R62 and pP’ is Independently selected heal hydrogen, (I -4C)alkyl, 

hydroxy, halo, hao(1-4C)alkyI, amino, cyano, (1-4C)a!koxy, (1-4C)haloalkoxy, ((14C) 

alkyl)CONU-, crboxy of a easooxylic acid mimic orbithsostere thereof, and 

5 g64 is a functional group. 

2. A compound according to claim I or a phannaoeutically-acceptable salt or pending 

thereof, wherein Ri is an optionally subsdtated aryl group. 

10 3. A compound according to claim 1 or a pharniaccutic@lly-acceptable salt or prodrug 

thereof, wherein R’ is an optionally substituted monocyclic hetercaryl group. 

4. A compound according to any one of the preceding claims, or a 

pharmaceutically
y-acoeptable 

salt or prodnig diereof, wherein R1 is unsubstituted or is 

Ii substituted by I, 2 or 3 substituents independently selected from fluoro, chioro, brorno, 

tritluorometliyl, methoxy, difluoromethoxy, trifluoroinethoxy, cyano, methyl, ethyl, 

ethynyl. benzyloxy, 3-ohlorobenryloxy, plenary, 4-chiorophenoxy, phenyl, beozoyl and 

anilino. 

20 5, A compound according to claim I or a phannaceutically-acceptable salt or heading 

thereof, wherein K’ is selected from phenyl, naphihyl, indanvl, pyrimidinyl, pyridyl, 

pyrazolyl, pyrazinyl, thiazolyl, oxadiazolyl, isoxazolyl, thiadiazolyl, pyrrolopyridyl, 1,3-

benzodioxan-5-yl, benzthiazolyl, henziinidazolyl and quinolvi; optionally substitutcd with 

� 1,2 or 3 substituents independently selected from 

25 halo, (l-4C)alkyl, ethynyl, (1-4C)alkoxy, hydroxy, (1-40)alkoxy(l-4C)alkoxy, 

methoxymethyl, cyanomethyl, hydroxy(l -4C)alkyl, trifluoromethyl, dif]uoro’nethoxy, 

trifluoromethoxy, tritluoromethylthio, cyano, methyltliio, metljylsulfonyloxy, 

nethylsulfonyl, ethylsulfonyl, aminocarhonylamino, methoxycarbonylanjino, 

metliylcai-bonylornino, (I -4C)alkoxycarbonyl, methoxycarbonylmethoxy, benzyloxy, 

30 pyridylmethoxy, phenoxy (optionally substituted by methoxy or halo), phenyl (optionally 

substituted by methoxycarbonyl or earboxy), beazyl, anilino, aniliixocarboxiyl, 
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SEn no carbo fly] b enzoyl, ben my] amino, p henylsu I fonyl aminosu fony I, cyc In hexy I, 

n’ethy!pyrimidinyl, triazolyi end morpholino. 

6. A compound acoording to any one ofthe preceding claims wherein Y is a direct 

5 bond. 

7. A compound according to any one of the preceding claims wherein R2 is a 5- or 

6 -me mbered aromatic ring of sub summit (a) 

10 R 
4,lq3lz

Z 

� (a) 

Z3 and Z4 are independently selected from -CH-, -CR6- or a hateroatom 

selected from 0, S, N50) ,-here r is 0 or I depending upon the requirements of the 
aromatic ring, and R’° is hydrogen or Cj5alkvl, and Z4 may additionally be a direct bond, 

15 R is a group Z. a group -X-(CR2R43)-Z, a group _X(CR42R43)XlZ or a group -
(CR42R43)XLz, wherein Z, X X’ j<41, 

R43, U and v are as defined in claim 1, 

each R6 is independently selected from halo, cyano, nitro, amino, hydroxy, 

lIoCi.oallq,l, a group -Z, a group -X-(CR4R45Z, a group -X-(CR42R)-X’-Z or a group 
-(CR4R43)X L_Z, wherein Z, X, XL j42 R43, u and vice a.s defined in claim 1. 

S. A compound according to any one of the preceding claims wherein R2 is substituted 

�by a going Z. 

9. A compound according to claim 6 or claim? wherein Z is a group of sub formula 
25 (x) (jT) or (a): 
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(z) 

wherein each ring A or A’ is independently selected from an optionally substituted 

mom -ocyclic ring, an optionally substituted cycloalkyl ring or on optionally suhstftuted cryl 

ring, each Ró& is an optionally substituted (1-6C)lkyl, an optionally substituted (2-

5 6C)alkcnyl or an optionally substituted (2-6C)alkynyl, and R6’ is an optionally substituted 

(1-6C)alkylene, an optionally substituted (2-6C)alkenvlene or an optionally substituted (2-

6C)atlqsnylene. 

10. A compound according to claim I or claim 5, or a pharmaeutically-acecptable salt 

0 or protect; thereof, wherein R2 -Y is selected from: 

4-( piperazino)phenyl (substituted on the available piperazine nitrogen by a substituent 

selected From (1-4C)alkyl, acyl, berizyl, ethoxycarbonyl, teri-butoxycarbonyl, pyridyl, 

cyclopropylinetliyl and nietlioxyerhyl), 

4-( piperazino)-3-inethyf-phenyl (substituted on the available piperazine nitrogen by a 

15 substituent selected from acyl and tert-butoxycarbonyl), 

4-( piperazmo)pyridyl (substituted on the available piperazine nitrogen by a substituient 

selected from (!-4C)al’l, acyl, ethoxycarbonyl, tert-butoxycarbonyl, betuzoyE, 

fluorobenzoyl, cyanobenzoyl, methylbenzoyl, pyridylcarhonyl, niethylsulfonyl, 

me thoxyinethylcarb onyl phenethylc arbony I, anil inocarb onyl, b enry laminocarbonyl, 

20 phenoxyoarbonyl, berizyloxycarbonyl and aminocarbonyl), 

4-piperidinophenyl, benzyloxypl,enyl, (l-4C)alkylphenyl, pyridylmothoxyphe’iyl, N-

methyl an ilinoph enyl, biphenyl, (cli loro)bipbenyl, (niethoxycarbonyl)bipl, enyl, 

(ethoxycarh onylinethyl) biphenyl (oarb oxy)b iphenyl, morpho Ii noph enyl, 

dimethylmorpholinopluetiyl, (morpholino)(ohloro)phetiyl, (motpholino)(dic]iloro)phonyl 
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(rnorj,ho I ino)(bromo)p henyl, (morphol no) (methyl)phony I, (mo rphol n n)(fJuoro)phen yl, 

(niorpholino)(cyano)pheny!, (rnoxphotino)(aIIyIcxycarbunyphenyt, 

(morpholinoothoxy)phenyl, rnorpholinopyridyl, (rnoiholino)(ohloro)pyrjdyl, 

(rnorpholino)(fluoro)pyridyl, phonxoypyridyl, ar’ilinopyridyl, methoxypyridyl, 

5 buloxypyridyl, pyridymxypyridyl, hydroxybutypyridyt, thiomorpholinopyridyl, 

phenoxypropyl, (fluoro)(trifluoromethyl)phenyl, (N-acyl)homopiperazinophenyl, (N-

acyl)pipeiazinopyrin,idiny n1etliyJbenzOiiazoly buWlthiophnyl, 

(methoxythiadiazolyl)arninosulfonylplienyl, (di–luorophenoxy)phenyl, (diolethyl-oxo-

p yrdaziny I)phenyt, (mthyI-o xo- thiadi azinyOpheiiyl, ’riethoxycarbopyl propylphenyl, 

10 (nietkoxycrbony1)mctltytthjophet1, (mthoxycarborLy[)adaarIty(, 

(a, ethoxycarbonyl or thyl)b I- c�yd ohexy], (c arboxy)b i-cyc 0 Ii exyl, 

- (ethoxyc arb ony lethy t)indanyl, (earboxy ethyl) indany], (methoxycarbo rxy])p]lenoxypropyl, 

(oarboxy)phenox,ropyI, (varboxypropyphenyl, dicarboxybutylphenyl, 

carboxybuwjp]ionyl, propylsulfonylpheny!, (carboxy)isopropyjsuffony!pheoyl, 

15 phenoxyphenyl, (rnethoxyphenoxy)pheoyl, n,ethylphcnoxypi,enyl, hydroxypropoxyphenyl 
othoxyethoxyphcoyl, (dimethylaininooarbonyl)isopropoxypheriyl, 

(oarboxyrnethyflpiperidinoplwnyl, (methoxycarbonylrnethyl)piperidinopyrjdyl, 

(carboxyanetliyOpiperidinopyridyl, (carboxy)piperidinopyridyl, 

(metlioxycarbony])piperidinopyridyl, (carboxy)(mthy])piperidinopyridyl, 

20 (metho xycarbonyl) (methyl)p iper i dinopyri dyl, (C arb oxymethyl )(methy])pipridi nopyri dyl, 

(methoxycarhony])piperIdyl[(rnethyl)pyuidylj, (oarboxy)piperidytf(methy])pyridyl], 

(ni ethoxyoarbonyl rnethyl)pi poridyiRinc hy Qpyridyl]. 

(oarboxymethy])pjperidyl[(rootl,yl)pyridyl], (carboxyothy])piperidyl[(inethyl)pyridyl], 

(etIioxycaibonyIethyl)pp cridyl methyI)pyridyl], 

25 [(methoxyoarbonyl)piperidinocarbonytrnethyl]oyolohexylphenyl, 

(rnetlwxy oarbonyl)i sopropylarninooarb onylmethyl joyci oliexy Iphenyl, 

((oarboxy)isopropyiaminocarbonylrnethy!]cyolohexylphenyl 

� [(methoxyc arbonyflpyrro Iidinylcarboiiylrnethyljcyc I ohexyiphenyl, 

30 [(carboxy)pyrrolidinylcerbonylmethyl]cyobohexylpheiiyl, 
[(methoxycarbonyl) (hydroxy)pyrro lidinyloarbonyl methy lloyd ohexyiphenyl, 

[(carboxy) (hydroxy)pyrro lidinylcarbony lmelhyljoyclol,exylphenyl, 
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(hydroxyi sobutylarninocarbonylmetliyl) cyc lohoxyipheny I 

[(tctrahydrodioxolopync ly)) cat bonyl}inethylcyclohex ylpI’onyl, 

(methoxycarboaylpyridyl)piperidino, (carboxypyridyl)piperidino, 

(a]iiin000rbonylpyridyl)piperidino, (carboxymethylpyridyl)pipe,idino, 

5 (ethoxycarhony kmethyl)cycl ohexylphenyl, (methoxycarbonylmethy I) cyc I ohexy Ipheny, 

cyclohexy Ip henyl, (c arboxym ethyl) Dye lohexyl phenyl. (hydro xyethy l)cyclohc xy Iphenyl, 

(aminocarbonylmemyl)cyclohexylphenyl, (cyanomthyl)cycloliexyphenyl 

carboxycyclohexylpheny (dimethylaminocarbonylrnethyl)cyolohexyjphenyl, ((N-

llydroxyethyl-N-methylaminocarbonylmethyl}cyclohcxylphenyl, [N-

10 (dihydroxypiopyl)aminocarbonylmethyl]cyclohexylphenyl, 

(anhi nomethyl )cyc loliexy lph any!, (terthutoxyc arbonyl am inomethy I) cycl ohexyiphenyl, 

(lllethoxycarbonyl)eyclohexyloxyphenyt, (ethoxycarhonyUcyclohexyloxyphenyl, 

carboxycyclohexyloxypnonyr, (methoxvearbnnyflcyclopentylpiienyI, 

(ethoxyoarbouylmetliyl)cyclopentylphenyl, (oarboxy)cyclopentylphenyl 

IS (carboxymethyl)cycIopenilplienyI, (methoxycarbonyl)cyclohujylphenyl, 

(ethoxycarh a nyl)cyc I obuty me thylphenyl, (carb oxy) cy elobuty Ipheriyl, 

(carboxy)cyclobutylmelhylpheiiyl, (carhoxyethyl)eyeiobutylphenyl, 

(ethoxycarbonylethyl)cyclohutlpjienyI, (carboxymethyl)phenylcyolohexyl, 1-

(ethoxycarbonyl)etliytcyclohexylphcnyl, t-earboxyethylcyclohexyIphenyl (2-

20 inethoxycarbo nyl)j sopropy-2-ylcyolo hexyl, (2- carbo xy)i s oprop-2 -ylcyclohexyl, 

pyrro Ii dinyl phenyl (me thoxycarbony line thyl )cyc Ic he Kylpyddyl and 

(carb oxytnethy I) cycl ohexylpyri dyt. 

It. A compound of formula (D as claimed in claim I, which is a comport] of formula 

25 (IZA), or a phannaceutically_acceptablc salt or pro drugthereat, 

N 
2 Nf_C).N_R 

0 [tm_ H 

R1/ ZA3 

AJçUA

 

J 
� HO ’h11 

x 

(lZA) 
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wherein R is selected from phenyl (optionally substituted with 1, 2 or 3 substituents 

independently selected from Iluoro, chloro, promo, txifluoromethyl, methoxy, 

difluoromethoxy, trifluoromethoxy, cyano, methyl, ethyl, a(hynyç benzyloxy, 3-

ehioroheuzyloxy, phenoxy, 4-chiorophenoxy, phony!, benzoyl and aniline), 2-pyridyl 

3 (optionally substituted by chlorophenoxy, chlorobenzyloxy or inethoxyphenoxy, and/or 

substituted with a substituent selected from radio, ftifluoomethyI. (I AC)alkyl, (I -4C)alkoxy 

and cya]1o). 3-pyridyl (optionally substituted as for 2-pyridyl), haIopyrimdinyl and 

trifluoromethylthiazolyl; 

Z2 is N or CU; 

10 RZM and RZA2 are each independently hydrogen or ’methyl; 
gZA3 

S hydrogen or methyl; 
RCZA is hydrogen, fluoro chioro or methyl; 

A is N or C U; 

Xzc is a direct bond, -CH1- or -0- (except when A is N); 

15 misO, I or 2; 

n is 0 o I; 

provided thatm+n0, I or 2; 

p is   or 1. 

20 12. A compound of formula (I) as claimed in claim 1, which is a compound of formula 

(1Z13) or a pharmaceutically acceptablesalt or pro -drag theTeof, 

� 

-ZB Raze 

(IZB) 

25 wherein 1& is selected from phenyl (optionally substituted with 1,2 or 3 substituents 

independently selected from fitroro, chloro, bromo, onflummemi methoxy, 

difluorornethoxy, ti-ifluoromethoxy, cyano, methyl, ethyl, ethynyl, bonzyloxy, 3-

chlorobeuzyloxy, pharmacy, 4-chloroplienoxy, phenyl, boozoyd and aniline), 2-pyridyl 



WO 2006/064189 PCTJ613200SI004726 

-411-

(optionally substituted by chiorophenoxy, chlorobeuzyloxy or methoxyphenoxy, andlor 

subs sorted with a substituent selected n -cm halo, r’-ijluoromethyl, (I -4C)alkyl, (1 -4C)alkoxy 

and crime), 3-pyridyl (optionally substitued as for 2-pyridyl), halopyrimidinyL and 

triflubromethylthiazolyl; 

5 Z2 is N or Cu; 

R6° is hydrogen, fluoro, chloro or methyl; 

xas is U 01 S. Particularly 0. 

13. A compound of formula (I) as claimed in claira I, which is a compound of formula 

10 (IZC), or a 1,harmacoutically-acceptable salt or pro -drug thereof; 

R Got 

N on

 

RZC 

(IZC) 

wherein 1<’ is selecied from phenyl (optionally substituted with 1, 2 or 3 substitueifls 

independently selected from 000ro, chloro, bromo, trifluoromeihyl, inethoxy, 

15 difluoromethoxy, trifluoromethoxy. cyano, methyl, ethyl, ethynyl, beozyloxy, 3-

chlorobenzytoxy, phenoxy, 4-chiorophenoxy, phenyl, benzoyl and anilino), 2-pyridyl 

(optionally substituted by chlorophenoxy, chlorobenzyloxy or methoxyphenoxy, andlor 

substituted with a substituent selected from halo, trifluorornethyl, (l-4C)alkyl, (1 -4C)alkoxy 

and cyano), 3-pyrjdyl (optionally substitued as his 2-pyrtdyfl, tiatopycimidayt arid 

20 trifluorornethylthiazolyl; - 

Z2 is N or CM; 

RZC is hydrogen, fluoro, chloro or methyl; 

Rao is selected from (l-4C)alkyl, acyl, benzyl, ethoxycarbonyl, tert-batoxyoarbonyl, pyridyt, 

cyclopropylmethyl, rnethoxyethyl, bonroyl, finorobeuzoyl, cyanobenzoyl, methylbenzoyl, 

� 25 pyridylcarbonyl, methylsulfonyl, methoxyinethylcarbonyl, phenathylcarbonyl, 

anilinocarbonyl, benzyarninocarbony1, phenoxycarbonyl, beozyloxycarbonyl and 

am iupc arb onyl. 
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14. A compound as claimed in Claim 1, or a phaunaceutically-acneptab]e salt Or pro -

drag; thereof, which is any one of Examples 1to 7 12 Ierein. 

U. A cotnpound accordug to any one of the cethag eWms or is 

5 pharmaceutically-acceptabie salt or prodrLlg thereof for use as a medicament. 

16. A method for producing an inhibition 0IDGATI activity in a warm-blooded 

animal, such as a human being, in need of such treatment which comprises administering 

to said animal all effective amount of a compound of formula (I) as claimed in any one of 

10 claims I to 14 or a pharmaceutically acceptablesalt thereof. 

17, A method of testing diabetes ’riellitus and/or obesity in a warm-blooded animal, 

such as a human being, in need of such fleaent which comprises administering to said 

animal an effective amount of   compound of formula (1) as claimed in any one of claims I 

5 to 14 or a p[mnnaceutically_acceptable salt thereof 

38. The use of a compound according to any one of claims I to 14 or a 

pharmaceutically-acceptable salt or prodrug thereof in the manufacture of a medicament for 

use in the production of an inhibition of DOAT I activity in a warm-blooded animal such as 

20 a human being, 

19. The use as claimed in Claim 18 wherein the medicament is for use in the treatment 

of diabetes mellitus and/or obesity in a warm-blooded animal such as a human being. 

0 25 20. A pharmaceutical composition which comprises a compound of formula (1) as 

claimed in any one of claims I to 14 or a pharmaceutically-acceptable salt thereof, in 

association with a pharmaceutically-acceptable exoipient or carrier. 

21. A process for preparing a compound according to claim I which campuses one of 

30 the following steps (wherein all variables are as hereinbefore defined for a compound of 

formula (I) unless otherwise stated): 

a) reaction of a compound yrC feaccaby(fl to cotm another compound of fonnua Th 
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b) reaction of an amine of formula (2) with a carb(xylate salt of formula (3) 

, 

(2) (3) 

- c} c,cisaUo of a compound of formula (4) (whose 1K is S or 

2 H0  

(4) 

d) when R1 is substituted by ppenzinyl, by reaction of the piperazine nitrogen with 

Rs LOwherein Led is a suitable leaving group such as halo and R’ is hydrocarbyl or a 

suimle momponal group such as acyl, for example: 

HNJ 

R5-LG 

RNcN_RY;o 

10 

a) when for is aiyl and is substituted by aryl, by transition metal catalysed aromatic 

substitution, for example: 

PötPP13)4 

KPOa N -N 0 NW 
phenyl botanic sold 

DKN-)oNR1 

0 when R2 is substituted by pipejninyl, by reductive alkylation of rise piperazine 

IS nitrogen with R’-CHO (wherein R5 is for example hydrocarbyl), for example: 

R&OHO 

� HNi9y_NH 
0 

RLNJN ON 

5) 
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led g) reaction of halogenated (For example with ado) 1(2 with an amide of formula (7) 

followed by subsequent removal oproteccing group p1, wherein p1 is for example bonzy] 

Go trimethylsi(yletboxymerhyj (SEM), for example; 

RVCHO 
R2-Y-I-ial 

H2N 

wherein Hal is halogen; 

and thereafter if necessary, removing any protecting groups,and/or forming a 

pIiarmaccuticallyacceptable salt or prcdnig thereof. 

rj 
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DERIVADOS DE OXADIAZOL COMO INHIBIDORES DE DGAT 

La presente invenejØn Sc reere a compuestos que inhiben Ia 

actividad de la acetil CoA(acetil acetilcoenzima A):diaoilaglicerol 

aeihransferasa (DOATI), a procesos para Sn preparacion, a coitiposiciones 

farmaeØuUcas que los contienen come ingtethente activo, a metodos para ci 

tratamiento tie estados patologicos asociados con actividad DGATI, a so 

uso como medicamentos y a so empleo on Ia fabricacion tie medicamentos 

pan uso en Is inhibicion de UGATI en animates de sangie ealiente tales 

como humanos. En particular esta invenciOn se refiere a compuestos ütiles 

para el tratarniento de diabetes tipo If, resistencia a to insuhina, tolerancia 

anormal a to glucosa y obesidad en animates do sangre catiento tales como 

humanos, mâs particularinente al empleo de estos compuestos en is 

fabricacion de medicamentos para uso en el ttatarniento de diabetes tipo TI, 

resistencia a Ia insulina, tolerancia anormal a [a glucosa y obesidad on 

ajilmales de sangre ealiente tales como humanos. 

La act[ CoA4iacilaglicerol aciltransferasa (DGAT) se encuentra en Ia 

fraccion microsØmica de [as celulas. Cataliza is reacciOn final en is via del 

glicerol fosfato, considerada la via principal de smntesis do triglicØridos en 

las cdlulas facilitando el enlace de un diaci!glicerol con una act] CoA gram, 

� resultando en ta formacion de triglicØrido. Antique no es clam si la DGAT 

limita to tam de sintesis do triglicØridos, cataliza ci ünico paso on Is  via que 

se dedica a producir este tipo de molecula [Lehner & Kuksis (1996) 

Biosynthesis oftriacylglycerols, Prog. Lipid Res. 35: 169-2011. 

Se han clonado y caracterizado dos genes DGAT. Dos de ]as 

proteinas codificadas catalizan Is niisnia reacciOn, aunque no coniparten 

homologia de secuencia. El gen IJGATI Se identificO a partir de bÆsquedas 

do bases de dams de secuencias, debido a so similitud con los genes de a 

acil CoAcolesteyoI aciltransfetasa (ACAT). {Cases n a! (1998) 

Identification of a gene encoding an acyl CoA:diacylglycerol 

acyltransferase, a key enzyme in triacylglycerol synthesis. Pore. Nat]. Acad. 
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geL USA 95: 13018-13023]. La actividad DGATI se ha detectado en 

muchos tejidos mamiferog, ineluidos adipocitos. 

Qebido a to falta previa de sondas molecu(aye.s, p0cc se sane score la 

regulación de DGATI. DGATI es conocida pot 5cr significativamente 

regulada par aumento durante Is diferenciacion adipocitica. 

Estudos en ratones con genes inactivados (jo gene knockout mice") 

han indicado que moduladores the ha actividad de DGATI serian tithes an ci 

tratamiento de diabetes tipo II y obesidad. Ratones con a! gen DGATI 

inactivado (Dgat I). son vtables y capaces de sintettzar triglicØridos, come 

Se evidencia par niveles connotes de triglicºridos sdricos en ayunas y 

composicidn normal del tejido adiposo. Los ratones DgmF tienen menos 

tejido adiposo que [as ratones naturales en Is lines de referencia y son 

resistentes a obesidad inducida por la dicta. La tasa metabOlica es 

mis elevada en ratones Ogati’ que an ratoiies naturales tanto con clients 

regulates como con alto contenido de grasa [Smith et al (2000) Obesity 

resistance and multiple mechanisms of triglyceride synthesis in mice 

lacking DUAT. Nature Genetics 25:87-90J, Una aetividad fisica creciente 

en ratones Dgatl explica parcialmente el mayor gasto the energia. En 

igual forma has ratones Ogati’ exhiben un aumento de sensibilidad a ha 

insulina y un increniento del 20% en a tasa de acumulacion de glucosa. 

Los niveles de leptina se encuentran disminuidos en un 50% en los natures 

Dgatr  an linea can una reducción del 50% en la masa de grasa. 

Si ratones DgatI4 Se cruzan con ratones ob/ub, estos ratones exhiben 

el fenotipo ob/ob [Chen et cii (2002) Increased insulin and leptin sensitivity 

in mice lacking acyl CoA:diacylglycerol acy!transferase J. Clin. Invest. 109: 
1049-10551 inthcando que ci fenotipo Dga,rc requiere una via leptina 

intacta. Si ratones Dgatl’ Se cruzan con ratones Agouti Se observa una 

disminucion en & peso corporal con niveles normales de glucose y niveles 

de insulina reducidos en on 70°/o comparados con ratones Dgatl’ ob/ob o 

agouti, naturales. 

El transplante the tejido adiposo de ratones Dgat/’ a ratones naturales 

conliere resistericia a Is obesidad, inducida for Is die%a, y on mejol 
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metabolismo de Is glucose on eslos ratones [Chen et al (2003) Obesity 

resistance and enhanced glucose metabolism in mice transplanted with 

white adipose tissue lacking acyl CoA:diacylgiycerol acyltransferase J. 

Clin. Invest. III: 1715-27221. 

Las Solicitudes de Patente Internacional W02004/047755 (Tularik 

and Japan Tobacco) y W02005/013907 (Japan Tobacco and Amgen) 

describen heterociclos con contenido de nitrógeno, biciclicos, fusionados, 

que son inhibidores de DGAT- I. JP2004-67635 (Otsuka Phannaceuticals) 

describe compuestos fenilo tiazolearnido sustituido, los crates Se sustituyen 

ademÆs con aiquilfosfonatos y que inhiben DGAT-I. W020041100881 

(Bayer) describe compuesths bifenilamino suslituidos con midazol, oxazol 

o 
tiazol, que inhiben DGAT-1, 

F’or consiguiente, is presente invención provee on compuesto de 

fonnula (I) 

IN, R1 

U) 

o so sal 0 profÆrmaco fannaceuticamente aceptable, an donde: 

RE es on gnipo arilo opcionalmente sustituido o heteroarilo 

opelonalmente sustituido, an donde [as sustituyentes opcionales son mm o 

mÆs grapes seleccionados de un grupo _Za’ an grupo _X1(CRs2R33)_Z, on 

grupo X?[CR52RI3)aXIZa, on grupo (CR5ZR5I)a30_La o on grupo 

lirncionai (ci coal es distinto de on grupo -X2-(CR52R5)2? o on grupo-X’-

Yes an enlace directo, o no grupo (CR40R41, 0-X6(CR40R4 - donde 

code R4° y Ru Se selecciona independientemente de hidrOgeno, (I - 

4C)aiquilo, hidroxi, halo, halo( I -4C)alquilo, amino, ciano, (I -4C)alcoxi, (I - 

4C)haloalcoxS o ((l-3C)alquii)CONH-, s es on entero de I a 6 y t es on 

entero de I a 6, siempre que el Ætomo X6 delgrupo - X6(CR40R4).- Se una al 

grupo y que on Ætomo de carbono simple hibridado a so’ no ileve dos o 

mªs enlaces a on heteroatomo a means que at hetewÆtomo sea on halo; 
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as on graph arijo opcionalmente sustituido, cie!oa!quiio 

opcionalmente sustituido o heteroccico opcionalmente sustituido, en 

donde susthuyentes opcionaies son uno o mäs graphs  seleccionados de on 

grupo -Z, on grupo -X-(CR41R43)-Z, on gnipo -X-(CR41R43)X’ -z o on 

grupo -(CR42R43)X’ -z o on gnlpo funciona! (ci coal es distinto de on 

grupo -X-(CR41R43)-70 on grupo 

en donde Z y ZO so seleccionan independientemente de on grupo 

hidrocarbilo o on grupo heterocielico o una combinacion de los mismos, en 

donde ci grupo Z y Z° se sustituye opcionalmente on cualquier atomo 

disponible POT urio o tons gropes funcionales, o par on grupo 

(CR61R6\R64; 

X, X’, X’, X3, Xo y X7 son grapes eniazantes scieccionados 

independientemente de -C(0), -0-, -S(0),-, -NR14-, C(0)NR", - 

0C(0)NR44-, -Cl-1N0-, Net(0)-, -NR44CONR45, -S(0)2NR- o - 

NR 44S(0)2- donde x as on entem de I o 2, y es 0, I 6 2, y R 41 y 

seleccionan independientemente de hidrOgeno o(I -6C)a!qui!o, 

u y w Se seleccionan independientemente de 0 a on entero de desde I a 6; 

v, a y   se seleccionan independientemente de on enteto de desde I a 6; 

cada R41, R43, R52, R53, R6’ y Sc seiecciona independientemente de 

hidrógeno,  (1-4C)aiquiio, bidroxi, halo, ha!o(l -4C)alqui!o, amino, ciallo, 

(I-4C)aicoxi, (1-4C)haloalcoxi, ((I -30)-aiquiflCONH-, carboxi o replica de 

Æcido earboxilico o bloisAtero del mismo, y Cs UR grupo funcional. 

Tal coma se emplea en esta solicitud, ci tØrmino ’grupo funcional" 

incluye halo, halo(I-6C)alquilo, ciano, nitro, -C(0)R20, una replica de 

Æcido earboxiiico o bioisótero del mismo, -OR20, 
S(0)me, 

-OS(0)2R2, - 

NR21R22, -C(0)NR21R, oc(o)NR2ERr, -CH=NOR, -NR21C(0)R20. - 

NR1°C0NR21R22, -NCR2R21, -5(0)2NR11R1’ 0 -NR 21S(0),R22 donde R2", 

y R22 Se seleccionan iridependientemente de hidrogeno 0 hidrocarbiio 

opcionalmente sustituido o heterociclilo opcionalmente sustituido, 0 y 

R2,
 junto con ci Ætomo de nitrógeno ad coat se amen, forman an anillo 

opcionalmente sustituido con desde 3 a 10 ÆtOmos, ci coal contiene 
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opcionalmentc heteroÆtomos adicionales tales corm S(0), oxigeno 
y 

nitrógeno, n as on entero do 16 2, in es 0 o on entero do 1-2. 

Sustituyentes opcionales apropiados pan grupos hidrocarbilo o 

gropes heteroc(cRcos R20, P2’ 
y 

R’2 (ncIusve Para niIlos formados per 

NR’1R2’) incluyen halo, halo(1-4C)alquilo (tales conlo trifluorometilo, 
difluorometilo o fluorometilo), mercapto, hidroxi, alcoxi, coo, heteroariloxi, 

&queniloxi, Mquini1ox, alcoxialcoxi, ariloxi (donde el grope, arilo puede 

sustitutrse par halo, ciano, nitro, hid4oxi(l-4C)alquilo, halo(I-4C)alquiio, 

amino, (1- 4C)alcoxi, (1-4C)haoalcoxi, ((13C)alquil)CONH-, carboxi ci 

mm replica de acido carboxilic.o 0 bioisOtero del misnio), ciano, nitro, 

amino, 
mono- a di-aiqeilamino, atqnitamido, oximino (pot ejemplo 

hidroxiimino o alquiloxiimino), carbamoilo, carboxi 0 una replica de Æcido 

carboxfljco o bioisOtero del mismo, o -S(0).R23 deride an es como ya so 

definib 
y 

as alquilo (opcionalmente sustituido POT UflO 0 mÆs grupos 

seleccionados de hidroxi, halo, amino, ciano, ((l-3C)alquil)CONH-, carboxi 

o one replica ic 6cid0 carboxflico 0 bioisotero do[ mismo), (1-6C)alcoxi, 

(1-6C)alcoxicarbonilo, carbamoilo, N-((I -ÔC)alquil)carbamoilo, halo( I 

6C)alq’iito (tat come trifluorometito), (I-6C)atquitsutfonilo, (U 

6C)alquilsulflnflo. Los grupos heterociclicos R20, k2’ y R21 puederi 

sustituirse opcionalmente tambiCn par uno o mÆs grapes hidrocarbilo tales 

SCoTflO (1-4c)alquilo, 

En esta especiftcadon el tErmirio"alquilo" incluye his dos grupos 

alquilo S cadena recta 
y 

ramificada, pero Its re1erencas a grupos alquilo 

individuales tales come ’propilo’ son especiticos para Ia version de cadena 

recta Ænicamente. Una convendón anatoga se aplica a ones t&minos 

genØricos. A menos que Se unique to contrario, el tØrmino ’alquilo’ so 

refiere ventajosamente a cadenas con I-lU atontos de carbine. 

apropiadamerne de 
- 6 Memos de carbmrn, pteferibkmente 1-4 Memos de 

carbono. 

En esta especificacion el tØrmino talcoxi? signfica on grupo alquilo 

comm se deflniO anterionnente enlazado a un ªtomo de oxigeno. 
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Hay qua calendar qua sustituyntes opconaIes an cualquier grupo 

pueden unirse a cuaJquier Ætomo disponible, segón sea apropiado, a menos 

qua Se indique Jo contraflo, incluidos heteroÆtomos, siempre quo con eiio no 

so cuatemicen. 

En esla especificación ci tØrmino ’heteroatomo se refiere a Ætomos 

diferentos de carbono tal come ätomos do oxigeno, nitrógeno o azufre. 

AdemÆs, donde eJ heteroÆtomo puede tenet una sofa vaJencia, Øste pude 

coinprender un halo. Los t4nninos aIquenuc y ’aiquinito’ Se refiecen a 

estructuras rectas o ramjficadas insaturadas as cuaJes, a means quo Se 

especifique lo contrario, contienen par ejemplo desde 2 a Jo, 

preferibemente desde 2 a 6 Ætomos de carbono. Fmcciones ciclicas tales 

como cicJoaJquiJo y cicloaJqueniio son similares an naturaieza pare tienen 

pot lo means 3 Ætomos de earbono. Ejemplos de grupos aiquiJo, aiqueniio y 

cicloalquilo so dan a continuación, tales como ejemplos de (1-6C)aiquiJo, 

(3-8C)cicloaJquilo, etc. 

Referencias a grupos arilo incluyen grupos earbocieJicos aromÆticos 

tales come fenilo y naftulo, asi come grupos parcialmente aroniÆticos t&es 

canto indenilo e indanilo. El tØrinino ’araiquito" Se refiere a grupos alquito 

ariJo sustituidos tales como benciio. 

El termino ’heterocieJiJo’ o heterociclico incluye anilJos saturados 

o insatuvados, los cuales pueden set anulos aromÆticos, no aromÆticos o 

parciaimente aromäticos,  per ejempJo quo contengan desde 3 a 20, 

convenienteme.nte desde 4 a 10 âtomos de aniJlo, par Jo manna uno de los 

males es on hetero&omo lal como oxigeno, azufre 0 nhrogeno. Pueden ser 

sistemas de anillo mono- o biciclico, an donde uno o ambos unifies pueden 

see saturados o insaturados, por ejemplo pueden 5cr aromâticos. En 

particular, los sstemas do anillo biciclico comprenderÆn anile fusionados 

de 5,6 miembros ode 6,6 miembros, 

"Heteroarilo" so refiere a aquellos grupos heterocicJieos ya descritos 

qua tienen on catheter aromÆtico. Donde heteroarii as on sistema de 

aniUo biciclico, entonces par lo ’nenos an anillo as aronlÆtico y uno a 

ambos artiJJos contienen heteroÆtomos de anilJo. 
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En general, ejemplos do anillos heterociclilo incluyen furilo, tienilo, 

pirrolilo, pirrollthnhlo, imidazolilo, triazolilo, tazoliIo, tetrazolilo, 

oxazolilo, isoxazoli]o, pirazolilo, piridilo, pirimidinilo, pirazinilo, 

ptrWaiintlo, triazinito, indoitlo, quinolinilo, isoquinoUnito, quinoxalinilo, 

benztiazolilo, benzoxazoliio, benzotienilo y benzofurilo. Otros ejemplos 

incluyen tiadiazolilo, oxadiazolijo e isotiazolilo, morfolino, piperazinilo y 

piperidinilo. Otros ejemplos de anillos heteroarilo monociclicos son Ins 

enumerados a continuación como ejemplos apropiados de HET-l. Otros 

ejemplos tie anutos heterociclicos bic(clicos son los enumemdos a 

continuación como ejemplos apropiados do HET-2". Otros ejemplos 

anillos heterociclicos monociclicos (no heteroarilo) son los enumerados a 

continuación como ejemplos apropiados de HET-3’0. Ejemplos 

apropiados de anillos heteroarilo biciclicos incluyen Indolilo, quinolinilo, 

isoqutuotinUo, qutnoxatinilo, benztiazolito, beuzoxazohlo, beuzotienito, 

benzofuri o. benzi ml dazoli Jo, ben zodi oxo lanilo, pirro I opirid 10, 

quinazolinilo y riaftiridinilo. Sc entenderÆ que estructuras tales coma 2-

oxo-2,3-dihidro-i l-J-benzimidazolilo y oxotiadiazolilo, que caen dentro de 

Ia defrniciOn del tØrmino heteroarilo, conservan sus caracteristicas 

aromaticas en ambos anilios en virtud dci tautomerismo. 

Otras expresiones utilizadas en Ia especificacion incluyen 

S "hidrocarbilo, el dual Se refiere a cualquier estructura que compiende 

Ælomos de carbono e hidrogeno. Estos pueden disponerse en anillos o 

cadenas o combinaciones an las cuales ins anillos so unen a cadenas 0 a 

otros aniltos, o so fusionan a acres antilog. Pot to general, Ins grupos 

hidrocarbilo contendràn desde I a 20, per ejemplo desde 1-12 âtomos do 

carbono. Estos pueden se alquilo, alquenilo, alquinilo, ariio, aralquilo, 

araiquenilo, araiquinilo, cicloalquilo o cicloalquenilo, en donde cualquier 

fraccion ciclica tai como arilo, aralquilo, cicloaIquio o cicloaqueniIo se 

sustituyen opcionalmente con alquilo, alqueniio aiquinilo y/o con otras 

fracciones ciclics, y en donde cualesquiera grupos alquilo, alquenilo o 
aiquinilo 

Se sustituyen opcionalmente con cicloalquilo, 0 cicloalquenilo. El 
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tØrmino cicloalquilo incb,ye asimismo anillos bi- y i-cicloalquilo, tales 

comb adamantilo y biciclo[22.2joctanilo. 

Combinacibnes apropiadas de anlilos y cadenas, que Be abarean pot  el 

tØrmino hidrocarbilo. incluyen 

a) cicloalquilo enlazado a on gnipo (1-6C)alquilo (en particular 

cielohexilmetilo, ciclopentilmetilo, ciclobutijmetilo, ciclohexiletilo), 0 a dog 

grupos (1-6C)alquilo (pot ejemplo metUciclobutilnietilo); 

b) ciclohexilo enlazado a an segundo grupo ciclohexilo 0 ciclopentilo 

pot on enlace directo, o con on grupo enlazante (l-6C)a(quilo; 

c) on grupo fenilo enlazado a on segundo grupo fenilo pot an enlace 

directo, o con on grupo enlazante (1-6C)alquilo; 

d) on grupo (3-8C)cicloalquilo (tal como ciclohexilo o ciclopentilo) 

eniazado a an grupo fenilo pot on enlace directo 0 con un enlazante (I - 

6C)al quito; 

e) an grupo bencilo o metilfenilo (tal como tolilo). 

Referencias a una "combinacion " de grupos hidrocarbilo y 

heterociclicos designan fracciones one contienen can o mils grupos 

heterocicticos unidos entre Si, 0 Line C acts grupos heterocicucos unidos a 

uno 0 nails grupos hidrocarbilo. 

Combinaciones apropiadas de grupos hidrocarbilo y heterociclicos 

inc)uyen on grupo heterocictilo (tai como piridlo, morfotino, tiomorfolino, 

piperazinilo o piperidinilo) enlazado a to sustituido pot) on grupo 

hidrocarbilo (tal como an gnipo (I-60$lquhlo y/o in grupo (3-

8C)cicloalquilo; an particular on grupo (1-6C)alqullo. For ejemplo 

metilpiridUo (en (Londe el metRo puede sustituirse adkionalmente pot un 

grupo funcional tal como carboxi), bencilpiperazina, (metil)oxopiridazina, 

(metil)oxotiadiazol, (opcionalmente carboxi sustituido)meti Ipiperidilo, 

(opci onalmen te carboxi su stituido)metil pIperi dii nieti lo, (opcional mente 

carboxi sustituido)dimeti I pi peridi lo, (opcion al mente carboxi 

sustituido)etilpiperidilo y (ciclopropilmeti I )piperazini lo. 

A menos que Se especifique lo conlrario, Ia expresión "haloalquilo" 

se tefiem a grt%pos aiquUo que tievan pot to means an sustituyente halo. 
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Esto incluye grupos perhalo donde Was los aromas de NdrOgeno se 

reemplazan par halo, tal come fluoro. 

Hay qua entender que sustituyentes opconaIes an cualquier grupo 

pueden unirse a cualquier Ætomo disponible, seg(Ln sea apropido, a menos 

que se especifique to contrario, inclukios heteroMomos siempre que con 

eilo nose cuaternicen. 

Dentro de esta ewpecicicaciªn, terminos compuestos Se utilizan pars 

describir grupos que comprenden mÆs de mm funconaIidad ml come -(1-

oC)alquiJNHSOz(I-6C)alquilo Tales tØrminos tienen que interpretarse de 

acuerdo con el significado que Se entiende par ma persona experla en ci 

arte para cada parte cornponeute. Pot ejetupLo -(I-6)atquitNHSQ(l-

6C)ajqudo incluye -meti Iaminosultonilmeti lo, -metilaniinosulfoniletilo, - 

eli jam nosu I fon I Imet lo, y -propi am i nosulfoni Ibuti Jo 

DoMe se seloccionan sustituyentes opcionaes the 0 1, 2 6 3 

grupos, hay que entender que esta definición incluye lodes los sustituyentes 

quo Se escogen the uno de los grupos especificados o que Jos sustituyentes Sc 

escogen de dos o mds de los grupos especificados. Una convención anäloga 

se aptica a Los sustituyentes seteccionados de ’0, I 62" grupos y "1 6 2’ y 

cualesquiera otros grupos anÆlogos. 

Sustituyontes pueden estar presentes en cualquier posicion adecuada 

en, por simple, on gnipo aiqui)o For 10 tanto, hidroxi sustituido (i-

6C)alquilo incluye hidroximetilo, 1-hidroxietilo, 2-hidroxietilo y 3-

hi droxi prop ii 0. 

Ejeniplos the (I4C)ftlqnulo incluyen metilo, etilo, propilo e 

isopropito; ejemplos the (t-C)aLquilo incluyen rnetilo, etiol, propilo, 

isopropilo, t-butilo, pentilo, iso-pentilo, I -2-dimetiipropilo y hexilo; 

ejemplos the (2-6C)alquenilo incluyen etenilo, propenilo, isopropenilo, 2-

pentenilo, 3-pentenilo, 4-pentenio, 2-metilpropeniio y bexenilo; ejempos 

de (2-6C)alquiuhlo incluyen etinilo, propinhlo, 2-pentinilo, 3-pentinilo, 4-

pentiniio y hexinilo; ejemplos de (I-4C)alcoxi incluyen metoxi, etoxi, 

propoxi, isopropoxi y terc-butoxi; ejempios de (1-6C)31coxi incluyen 

mcmxi, etoxi, propoxi, isopropoxi, terc-butoxi y pentoxi; ejemplos the (4-
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6C)alcoxi(I-6C)alquilo incluyen metoximetilo, etoximetuo, rnetoxieti(o, 

propoximetilo, isopropoxhneti!o, pentoxietilo, metoxihexilo y rerc- - 

butoxibuti to; ejemplos de (3-8C)cicIoatquiI(3-C)cicIoaIq ullo incluyen 

(ciclopropilo, ciclobutilo, ciclopentilo, cielobexilo), cicioheptilo y 

cicloctilo; ejemplos de (3-8C)cicloatcoxi incluyen ciclopropox, 

ciclobutoxi, ciclopentoxi, ciclohexiloxi, ciclopentiloxi y ciclooctiloxi; 

ejemplos do (3-8C)cielodq uil(1-6C)alquilo incluyen ciclopropi metilo, 

ciclopropiletilo, ciclopropilbutilo, ciclobutflmetilo, ciclopentilmetilo, 

ciclohexilmetilo, ciclopentileti!o y ciclooctilpropilo; ejemplos de (3-

8C)cicloalcoxl(1 -C)aIquiIo incluyen ciclopropoximetilo, 

cic.Iopropoxietilo, ctclopropoxibutito, cicobutoximeti(o, ciclopentoxknetilo, 

cic.Iohexiloximetilo, ciclopentoxietilo y cielooctiloxipropilo; ejemplos de 

(3-8C)cicloalcoxi(1 -6C)alcoxi inctuyen ciclopropoxinietoxi, 

cidopropoxietoxi, cic)opropoxibutoxi, ciclobutoximetoxi, 

cidopentox imetoxi, ciclohexiloximetoxi ciclopentoxietoxi y 

cicloocti Joxipropoxi; ejemplos do (3-SC)cicloalcoxi(1 -6C)atcoxi(I - 

6C)alq uilo incluyen ciclopropoximetoximetilo, ciclopropoxietoximetilo, 

ciclopropoxibutoximetilo, cic!obutox[metoxietito, 

cic opentox I metoxipropilo, c iclohex ii Dxi metox i rneti Jo. 

ciclopentoxietoximetilo y ciclooctiloxipropoximetilo; ejemplos de halo son 

ctoro, btomo, yodo y ftnoro; ejemplos de balo(1-6C)alq.iiIo incluyen 

halo(14C)alqoilo tat como clorometilo, fluoroetilo, fluorometilo, 

Iluoropropilo, fluorobutilo, dicloronetilo, difluorometilo, I ,2-difluoroetilo 

y 1,1 -dfliuoroetilo, not como perha1o(1 -6C)alquilo (incluido perhalo(1 - 

4C)alquilo) tal como trifluorometilo, pcntafluoroetflo, y heptafluoropropilo; 

ejemplos do hato(1-6C)alcoxi incluyen halo(1-4C)alcoxi tat como 

clorometoxi, fluoroetoxi y fluorometoxi, difluorometoxi, asi como 

perhaloatcoxi tat coma pentafluoroetoxi, tr[fluorolnethxi 

heptafluoropropoxi; ejemplos de hidroxi(1-6C)alquut incluyen hidroxi( I-

4C)alquilo tat como hidroxi metilo, 1-hidroxietilo, 2hidroxietilo y 3-

hidroxbutiIo; ejemplos de carboxi(l-6C)aIqiiilo incluyen carboxi(i-

4C)alquilo, tat como carboximetilo, carboxietilo, carboxipropilo y 
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carboxibutilo; ejemplos de nmino(1-6C$tqtiito inciuyen aminometilo, 

amirioetilo, 2-aminopropilo, 3-aminopropilo, 2-aminoiso-propilo, 

aminobutilo y 2-amino terc-butilo; ejemplos de (I-6C)alquitamino 

incluyen (I -4C)alquilamino tal como metilamino, etilamino y propflamino; 

ejemplos de di-((I-6C)aIquil)amino incluyen di-(I-4C)alquilan,ino tal 

como dimetilamino, N-etil-N-metilamino, dietilamino, N-rnetil-N-

propilamino y di-isopropilamno; ejemplos de (1-6C)alq..ilcarbonito 

incluyen (I -4C)alquilcarbonilo tai corno metilcarbonilo, etiIcarboniIo 

propitcarbonUc, iso-propitcarbonilo y erc-butiIcarbonUo; ejemplos de (I-

6C)alquitcarbonhtoxi incluyen (I -4C)alquilcarboniloxi tal Como 

metilcarboniloxi, etilcarboniloxi, propilcarboniloxi, iso-propiIcarboniIox y 

� terc-butilearboniloxi; ejemplos de (I-6C)aIeo%icarhonht(N-(I-

6C)alquitcarbamoito) incluyen (I -4C)alcoxicarbonilo tal como 

metoxicarbonilo, etoxicarbonilo, propoxicarbonilo, iso-propoxicarbonilo y 

terc-butoxicarboniio; ejemplos de (1-6C)a1coxicarbonhtamillo incluyen (I-

4C)alcoxicarbonilaminO tal como metoxicarbonilamino, 

etoxicarboni amino, propoxicarbonilamino, iso-propoxicarbonilainino y 

,erc-butoxicathonhlamino; ejemplos de (I-6C)ateoxicarb0nit(N-

metiQamino incluyen (14C)aIcoxicarbonil(N-metil)amiflO tal coma 

metoxicarbonil(N-metil)amino, etoxicarbonil(N-meti [)amino, 

propoxicarbonhl (N-metil)amino, iso-propoxicarbonil(N-metil)amino y terc-

butoxicarbonhl(N-metiflamino; ejemplos de (I-6QaIquiitio incluyen 

metiltio, etiltio, propiltio, isopropiltio y butlitlo; ejemplos de (I-

6C)alquilsulfIllilo ncluyen metilsuiflnilo, et3Isufinilo, propiisufiniio, 

isopropilsuifinilo y butilsulfinilo; ejemplos de (I-6C)alquitsulfonilo 

incluyen metilsulforiilo, etilsulfonilo, propilsulfonilo, isopropUsuflonito y 

butilsulfonilo; ejemplos de (I-6C)alcoxisuilfomilo incluyen metoxisulfonilo, 

etoxisul.fonito, propoxisulfonilo, isopropoxisulfonilo y butoxisulfonilo; 

ejemplos de (1-6C)alqnhtcarbonhtaminO incluyen (I - 

4C)alquilcarbonilamino tal como (I -3C)aIquiICONH) (metilcarbonilamino, 

etilcarbonilamino, propilcarbonilamino, iso-propilcarbonilamino) y ferc-- 

butilcarbonilamino; ejemplos de (1-6C)alquitaminocarboflulO incluyen (I-
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4C)aI q u i lam nocarboni lo tal como mefi I aminocarbon Jo, 

eti? ami nocarbonilo, propflami noc arboni fo, so-propi I aminoc arbon ii o y terc-

butilamiovaxbonilo; ejemplos de di(I-6C)aiquilaminocarbonhlo incluyen 

di(I-4C)a[quilaminocarbonilo tat come dimetliaminocaTbonilo, N-meti-N-- 

etilaminocarbonilo, d eti lam inocarbonilo, N-meti I -N-prop ii aminocarboutto 

y di-isopropilaminocarbonilo; ejemplos tie (I-ÔC)alquilamimocarboniloxi 

incluyen (14C)aiquilaminocarboniioxi tal come metilaminocarboniloxi, 

efilaminocarboniioxi, propilaminocarboni loxi, iso-propilaminocarboniloxi y 

terc-butiJamiriocarboniloxi; ejemplos de -S(0)p(I-4C)alquiilo (en doMe p 

Cs 0, 1 6 2) incluyen (1-6C)alquhltio, (1-6C)alquilsulfinilo y (I-

6C)alquilsulfonilo; ejemplos de (1-6C)alquilaminosuUonilo incluyen - 

S02NH(1-4C)alquiIo tat count metilaminosulfonilo, etilaminosulfonito, 

propilaminosulfonilo, /sn-propilaminosuhonilo y terc-butuaminosu[foni[o; 

ejemplos de di(I-6C)alquilatninosulfonilo incluyen di(I-

4C)alquilamiriosulfonilo tal come dimetilaminosulfonilo, N-metil-N-

etilaminosulfonilo, dietilaminosul fonilo, N-metfl-N-propilamirlosulfonilO y 

di-isopropilaminosulfonilo; ejemplos de (1-6C)alquitsulfonilamino 

incluyen (I 4C)alquilsulfonilamino Ial coma metilsulfonilamino, 

etilsulfonilamino, propilsulIonilamino, iso-propilsu)fonilamino y terc-- 

butt Lsut fonit amino. 

Valores particulates de gropes variables en compuestos de fOrmula 

(t) son Ins siguientes. Tales valores puede utilizarse donde Se considere 

apropiado con cuaiquiera de los demÆs salutes, definiciones, 

reivndicaciones o incorporaciones definidas anteriorrnentc o mÆs adelante. 

En out incorporaciOn particular. R’ es on grupo arilo opcionalmente 

sustituido tal como fenilo 0 naftulo opcionalmente sustituido. R come on 

grupo arilo opcionalmente sustituido puede 5cr tambiØn indartilo. Se 

entendert que cuardo R1 es on grupo mile paretalmente satutado, tal como 

indanilo, es Ia porciOn del anillo aromÆtico de W Ia que se one directaniente 

al Ætomo ic nitrogeno enlazante. 

Alternativamente, R’ es on grupo heteroarilo opcionalmente 

sustituido y, en particular, es Un grupo heteroarilo monociclico 
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opcionalmente sustituido tal como piridilo. Valores apropiados pam 

como on anillo heteroarilo, incluyen pirimidinilo, piridilo, pirazolilo, 

pirazinilo, tiazolilo, oxadiazolilo, isoxazolilo y tiadiazolilo. 

Sc entenderÆ que cumdo Rt es on grape heteroarilo biciclico 

parcialrnente saturado, MI como benzodioxolanhlo, es Is porelOn del anillo 

aromÆtico de R’ Ia quo se one directamente al Ætomo de nitrógeno 

en I azan te. 

Valores apropiados para R’, como on anillo heteroarilo biciclico, 

incluyen pirrolopiridilo, benzodioxolanilo, benztiazolilo, benzimidazolilo y 

quinolilo. 

Valoves mÆs apropiados para R’ incluyen fenilo, naffilo, irtdanilo, 

pirimidinilo, piridilo, pirazolilo, pirazinilo, tiazolilo, oxadiazolilo, 

isoxazolilo, tiadiazolilo, pirrolopiridilo, I ,3-benzodioxan-5-ilo, 

benztiazolilo, benzimidazolilo y quinolilo. 

En una incorporación, R’ no puede 5cr pirrolo(1,2-b)piridazina. 

Sustituyentes opcionales preferidos para R’ incluyen gropes 

funcionales o grapes (1-6C)alquilo tal como motile. Grupos funcionales 

particulares pam sustituyentes on R1 incluyen halo, -C(0)R2° o -OR", 

donde P.20 Cs como ya Se definio y, en particular, as on grape arilo 0 

aralquilo. 

Grupos flincionales apropiados como sustituyentes en Rt incluyen 

halo, 01k20 (en donde R20 es hidrogeno, feni)o 0 (1-4C)a)quilo, sustituido 

opcionalmente par one o was halo, de modo qua pot ejemplo P2° es 

difluorometilo o trifluorometilo, o sustituido opcionalmente per (I - 

4C)alcoxi), ciano, halo(I-4C)alquilo, -S(0)R’° (en donde P’° es fenilo o 

(I -4C)alquilo, particularmente metilo o etilo, m Cs 0, I o 2, particularmento 

o 6 2), trifluorometiltio, -NR2°C0NR21R11 (en donde R’°, R’1 y R 12 son 

lodes convenientemente hidrogeno), -C(0),R2° (en donde n es I 6 2, 

partieuarmente 2 y as (l-4Ca1quiko o fenilo), -0S02R20 (en donde R2° 

as convenientemente (1-4C)alquilo), -S02NR21R22 (en donde R2’ y sort 

convenientemente ambos hidrógeno), - NR2]C(0)RR2O (en donde n es I 62 

particularmente 1, R" es convenienternente hidrogeno y R’° es 
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convenientemente fenilo o (1-4C)alqui!o), y -00NR21R2 (en donde 1111 y 

son convenieritemente hidrogeno). 

Valores apropiados para Za inctuyen fenilo (sustitudo opcionalmente 

por on grupo funcional comb se deflnio anteriormente, por ejemplo por - 

CO,Me, o carboxi), bencilo, ciclohexilo, piridilo, pirirnidinilo (sustituido 

opcionalmente por (1-4C)alquiio), triazolilo, mor1oino, (2-4C)a)quinito 

(por ejemplo etinilo) y (14C)alquito (sustitu(do opcionalmente por on 

sustituyente seleccionado de -0O2Me, carboxi, rnetoxi, hidroxi y ciano). 

Donde K’ se sustituye por on grupo 

convenienteinente W CS 0 6 I; V se selecciona de ios valores apropiados ya 

dados, particularmente hidrocarbilo (tat como aiquilo opcionalmente 

sustiluido, fenijo o bencilo) o piridito, y Cs ms convenientemente fenilo 

opcionalmente susUtuido X2 es convenientemente -SO7-, -CO-, N14CO- - 

NH-, -0-, y R2 yR’3 son convenientemente ambos hidrogeno. 

En otro aspecto, sustituyentes opcionales preferidos on son I, 2 o 

3 sustituyentes independientemente seleccionados do aiquilo (por ejemplo 

(1-6C)alquilo Ial como metilo o etilo, halo, halo&quilo (tal como halo(l-

ÔC)alquilo, ta) como halometilo, por ejemplo trifluorometilo), hajoalcoxi 

(tat como halo(1 -6C)acoxi, tai como hMometoxi, por ejempto 

trjfluorometoxi) y ciano. 

En otro aspecto, sustitUyentes opcionales preferidos on K’son I, 2 o 

3 sustituyentes independientemente sejeccionados de halo, halo( I - 

4C)alquilo, (I -4C)alcoxi, ha!o(l -4C)alcox!, ciano, (I -4C)alquilo, (2-

4C)alquinilo, Ph(CH2)010- (en donde ci grupo fenilo Se sustituye 

opcionalmente pot halo), fenilo, benzoilo y anijino. 

En otro aspecto, sustituyentes opcionales prefecidos on K’ son I 26 

3 sustituyentes independientemente sejeccionados de Iluoro, cloro, bromo, 

trifluorometilo, metoxi, difluorometoxi, trifluoromnetoxi, ciano, metilo, etilo, 

etinilo, benciloxi, 3-clorobenciloxi, fenoxi, 4-clorofenoxi, fenilo benzoilo y 

anijino. 

En on aspecto, 1k’ Cs mono-sustituido on la posiciôn 3 on retaclØn con 

el enlace a NH; on otro aspecto R es mono-sustituido on Is poseiôn 4. En 
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on aspecto adicional R’ es 24-di-sustituido, 2,6-di-sustituido, 3,4-di-

sustitudo, 2,4-di-susttuido, o 2,5-di-sustituido pot cualquiera de ins 

posibles sustituyentes incluidos anteriormente o a partir de ahora, pero 

particularmente aquellos sustituyentes opcionales preferidos ya indicados y, 

mÆs particuJannente, di -halo, por ejemplo di-fluoro. En an aspecto 

adicional R1 es tri-sustituido, por ejemplo 2,4,5-tri-sustituido, tal como 

2,45-trihalo (por ejemplo 2,4,5-trifluoro), 

Cuando R’ es di- 0 tri-sustituido, convenientemente los sustituyentes 

Se seleccionan independienternente de on grupo funcional, Za y 

por ejemplo cualquiera de aquellos valores dodos on esta 

soficitud para estos gropes. Per ejemplo, R’ puede sustituirse por di -halo 

(tal como difluoro, dicloro, mono-fluoro mono-cloro y mono-cloro mono-

bromo), ti-halo (tat come trifluoro), mono-halo mono-aiquilo (tat como 

mono-metilo, mono-cloro), mono-halo (tal como fluoro o cloro) mono-

trifluorometilo, monoalquilo (tal como metilo) mono-ciano, di-metoxi, 

mono-cioro mono-metoxi, di-halo mono-hidroxi (ml como 2-F, 4-0, 5 -

OH), 0 puede 5cr per ejemplo di -halo mono O_Za (ml como - 

OCH2CO2Me). Cuando R1 es di-sustituido, on on aspecto por Jo means uno 

de los sustituyentes se selecciona de halo, (I -4C)alquilo, (I -4C)alcoxi, 

trifluorometilo y ciano. Cuando R’ es tri-sustituido, on on aspecto por In 

moons uno, per ejemplo por In means dos, de los sustituyentes se 

seteccionan de hate, (14C)atquilo, (14C)alcoxi, triftuoromeUto y ciaso. 

Donde R’ se sustituye per Un grupo -X’-(CR52R53)-Z. an grupo 

(CR’2R53)aX’ za o on grupo (CR5zR53)XiZa, R52 y son 

convenientenlente hidrógeno. 

Cuando K.’ se sustituye pot Za, en donde Za es on anillo heterociclilo, 

tal como on anillo morfolino, preferiblemente t no se one al Ætomo de 

carbono de R’ quo cstÆ en una posición otto al enlace al Ætomo de nitrOgeno 

en lazante. 

En una incorporación, R’ se seleeciona de fenilo, naftilo, indanilo, 

pirimidinio, piridilo, phazolilo, pirazinilo, tiazolito, oxadiazolilo, 

isoxazolilo, tiadiazolilo, pirrolopiridilo, 1,3-benzodioxan-5-ilo, 
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beriztiazolilo, benzimdazoliIo y quno!ilo; opcionalmente sustituido eon 1, 

2 o 3 sustituyentes independientemente seleccionados de halo, (I - 

4C)alquilo, etinilo, (1 -4C)alcoxi, hidroxi, (I -4C)alcoxi( I -4C)alcoxi, 

metoximetilo, cianometilo, hidroxi( t-4C)atquilo, trifluorometito, 

difluorornetoxi, trifluorometoxi, trifluorometiltio, ciano, metiltio, 

metilsuifonhjoxi, inetilsulfonilo, etilsulfonilo, aminocarbonilamino, 

metoxicarbonhjamino, melilcarboriliamino, (14C)alcoxicarbonilo, 

metoxicarbonilrnetoxi, benciloxi, piridilmetoxi, fenoxi (sustituido 

opcionalmente por metoxi o halo), fenilo (sustituido opcionalmerite per 

metoxicarbonhlo 0 carboxi), bencilo, anilino, aniflnocarbonilo, 

aminocarbonito, benzoito, benzoilamino, fenilsulfonilo, aminosuflonilo, 

ciclohexi!o, metilpirimithnilo, triazolilo y morfolino. 

En una incorporaciOn preferida, Yes on enlace directo. 

Donde V as an grupo -X4(CR40R4t), X6 as convenientemente oxigeno 

y t es preferiblemente an entero de desde 2 a 6 

Altemativamente, Y as on grupo (CH,) o mÆs preferiblemente - 

O(CH2) - doSe S CS on entero de I a 6 y t as Un entero de 2 a 6, y, en 

particular, got son 3. 

Cuando B.’ as arilo no sustituido o cicloalquiio no sustituido, Y es 

preferiblemente distinto de on enlace direeto. 

1k1 as convenientemente on grupo feni)o sustituido o heteroarilo 

sustituido (per ejemplo cualquiera de aquellos gropes heteroarilo 

enumerados anteriormente). Ejenplos aprophados de K1 incluyen fenilo, 

piridilo, pirimidinilo, indanilo, ciclohexilo, piperidinilo y benztiazolilo. 

Cuando K’ es an grupo cictoalquilo opcionalmente sustituido, Øste Cs 

preferiblemente Un graph monociclico ml comb (3-8C)cicloalquilo 0 (3-

6C)cicloajquilo. 

Cuando R2 as an graph sustituido, Øste as convenientementC 

sustituido per, como minimo, uno y, opcionalmente, mÆs de an grupo 

sustituyente -Z, on grope -X-(CR41R43)-Z, on grupo -X-(CR41R43)-X’-Z 0 

on gnipo -(CR42R43)X-Z. donde uno o mØs sustituyentes adicionales 

pueden seLeccionarse de halo. etano, nitro, amino, hidroxi 0 haLo(l-



WO 20061*4189  

I 6C)alquilo. Preferiblemonte R2 Se sustituye por I 6 2 grupos 

independientemente seleccionados de los definidos anteriormente o a partir 

I de ahora, màs preferiblemente par 1 grupo. Cuando R’ se sustituye par 2 

I grupos, preferiblemente uno as an grupo funcional como Se definio 

I anteriormente, tal corno halo, -0O2R2°  (en donde e as  hidrogeno, (I - 

I 4C)a1quo caRlo) o ciano, 0 mx sustitvyente Cs U -4C)aqoilo. 

I 
Ejemplos partculares de grupos Z o Z incluyen grupos Ic sub-

formula (x), (>) o (z). 

I 
(x) (y) 

(z) 

en donde cada anillo A 0 At se selecciona independientemente de an 
I

 

anillo heterociclico opcionalmente sustituido, on anillo cicloalquilo 

I opcionalmente sustituido o Un anillo ari!o opconaImente sustituido, cada 

I Rth es on (1-6C)alquhlo opcionalmente sustituido, on (2-6C)alquenilo 

I opcionalmente sustituido o on (2-60)alquinhlo opcionalmente sustituido, y 

0 R6’ es on (1-6C)atqui[eno opcionalmente sustituido, on (2-6C)alqutnileno 

opcionalmente sustituido 0 in (2-6C)alquinileno opcionalmente sustituido 

Convenientemente sustituyentes opcionales para grupos A, A’, R6° y 

I son grupos flincionales. 

Un ejemplo particular adicional de grupos Z o Z  iocluye grupos de 

sub-fOmiula (zz), en donde A, R y R’, y sustituyentes opcionales 

apropiados en ella on eon Se definen anteriormente pan las sub-fonnulas 

(,), (y) y (z). 

(zz) 
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En una incorporación particularniente preferida, Z as on grupo de Ia sub-

formula (x) ya indicada. En una incorporación, R2 as in anillo aromÆtico 

de 5 6 6 miembros de In sub-estructura (a): 

I (a) 

I 
Z’, Z2, Z3 y Z4 SC seleccionan independientemente de -CH-, -CR6- 0 

on heteroÆtomo seleccionado de -0-, -S-, -N(R1)r, donde r as 0 6 I 

dependiendo de los requerimientos del anillo aromÆtico, y R° as hklrOgeno 

0 (I -OC)alquilo, y Z4 puede 5cr adicionalmente an enlace directo; 

I  as on grupo -Z, on grupo -X-(CR42R43),-Z, an grupo -X-

I (CR2R43).-X-Z o on gnipo - (CR42R43)X’-Z, an doMe Z, X, X’, R42, R43, 

ii yd V son come ya SC definieron; 
I cada R6 Se selecciona iridependientemente de halo, ciano, nitro, 

I amino, hidroxi, haloC1.alquilo, on grupo -Z, in grupo -X-(CR17R43),-Z, on 

grupo -X-(CR42R43)X’ -z 0 on grupo -(CR41R43).X-Z, an donde Z, X, X’ 

I R’, R13, a y V son come ya Se definieron. 

Convenientemente, cuando Z as in enlace directo, uno de Z’ o Z’ as 
I

 

on heteroatomo, an particular oxigeno o azufre. 

I 
Pmte Z4 as disunto de an enlace directo. 

Convenientemente an este case, y se seleccionan 

I independientemente de -CH-, -CR24- o on Ætomo de nitrógeno. 

Convenienternente as on grupo -CH-. 

Grapes preferidos It6 se enumerail a continuaciOn coma R. 

Convenientemente, Z’, Z’, Z3 y 1’ son -CH-. 

Convenientemente It41 yR43 son bidrAgeno 

Donde uno de Z’ a as N(R50)F, preferiblemente as 12 0 Z2, Donde 

one de Z1 a e as -CR6, preferiblemente as Z2 o Z3. 

En una incorporación alternativa. It2 as in gnipo cicloalquilo tal 

I como ciciohexilo de la sub-fóniiula (b) 
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4- Fe 
(b) 

donde R4 es coma ya Se definió, y R, gh c y se seleccionan 

independientemente de hdrôgeno o on grupo R6 como ya so deflniO. 

En todavia ova ncorporaciôn, K2 es on anUlo biciclico, el coal puede 

5cr on anillo biciclico 0 on anillo heterociclico biciclico. Pot ejemplo, A? 

comprende anillos de 6,6 miembros, fusionados, o anillo do 5,6 miembros, 

fusionados, onto o ]as dos de dichos anillos pueden 5cr insaturados. 

Ejemplos do tales anillos incluyen benziniidazol (preferiblemente enlazado 

al grupo -Y-N1-l- pot medic, del anillo benceno), indanilo, indenilo. 

Particularmente anillos bielolicos apropiados son parcialmente insaturados, 

do modo qua ci anillo enlazado ad gnipo -V-NH- es saturado y Ste se 

fusions, a on anillo aromätico. Ejemplos particulates do tales anilios son 

anillos indanilo, tal como 2-indanilo. En una i000rpOraci6n, A? no puedo 

5cr pirrolo(1 ,2-b)piridazina. 

En particular, R4 es an grupo Z. 

Convenientemente Z as un grupo arilo, heterociclilo 0 cicloalquilo, 

onalquiera de Jos cualos Se sustituye opcionalmente per on grupo flincional 

O on grupo (1-6C)alquiio, (2-6C)alquenilo o (2-6C)alquinilo 

Preferiblemente Z se sustituye pot an grupo funcional o par on grupo 

(1-6c)alquilo, ci cuat se sustituye per an grupo fuRcienal. Ejemplos 

particulates de tales grupos fimcionales incluyen -C(0)2R2°  0 Una replica 

do Æcido carboxilico ii bioisAtero del misrno, -C(0)NRR2’ y - 

NR21C(0)R10, donde A?°, Rn yR1’ son como ya Se detinieron. 

En ova incorporación, RZ so sustituye por 7 y Z es on grupo 

beterociclUo opcioiuimente sustituido. E5empos apropiados It 1 como on 

grupo heterocicliJo opcionalmente sustituido incluyen cualquiera de los 

valores apropiados para heterociclilo dados anteriorniente y, en particular, 

incluyen pirrolidinilo. piperazinilo, piperidinilo, piridilo, morfolino, 
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flomorfolino, homopiperazinilo, tiadiazolilo, (oxo)piridazinilo y 

(oxo)fiadiazoliio. 

En otra ineorporación, R2 Se sustituye por Z y Z as on grupo 

hidrocarbilo opcionalmente sustituido. Ejempjos apropiados de Z como on 

grupo hidrocarbilo opcionalmente sustituido incluyen (todos opcionalmente 

sustituidos) (1-6C)alquilo (tat como (14C)alquhlo), fenilo, cicloalquilo (tal 

como adamantilo, cic)obutilo, ciclopentilo y c1cohexi1o), cicloalquilo 

combinado con (I -4C)alquilo (tat como metilciclohexi!o, etilciclohexilo, 

isopropileiclohexilo, ciclohexilmetilo, etilciclobutilo, cictobutilmeti lo y 

metilciclopentilo) y fenilo combinado con (I-4C)alquilo (tat como bencilo 

metitfenilo (tat coma tolilo)). 

En otra incorporaclØn, It2 se sustituye por Z y 7 es una combinaciori 

opcionalmente sustituida de grupos hidrocarbilo y heterociclilo. Ejemplos 

apropiados de Z como una combinacion opcionalmente sustituida de grupos 

hidrocarbilo y heterociclilo inctuyen heterocic!os no aroniâticos  tal coma 

piperazinilo 0 piperidilo sustituido pot (1-4C)alquilo (por ejeniplo metilo, 

etilo e isopropilo), bencilo a cicloalquil(I-4C)alquito (por ejempto 

ciclopropitnietilo); heterociclos oxithdos tal como oxopiridazina U 

oxotiadiazina sustituida por uno a dos (I-4C)alquilo (tal como metilo); 

heterocictos aromMicos (tat coma piridito) sustituido par one a dos (I - 

4C)alquflo (tal como metilo). Par ejemplo, piridiimetiio (en donde el 

metilo puede sustItuirse adicionalmente por on grupo funcional tal coma 

carboxi), bencilpiperazinilo, (metil)oxopiridazinilo, (metil)oxotiadiazoli lo. 

(opcionalmente carboxi sustitul do)meti i pi pen di to, (opcionalmente carboxi 

sustituido)ntetttpiperiditmetito, (opcionalmente carboxi sustituido) 

dimetilpiperidi lo, (opcionalmente carboxi sustituido)etilpipenidi to y 

(ciclopropi Imetil)piperazini]o, 

En otra incorporaciOn R2 se sustituye por Z y 7 Cs una combinacion 

opcionalmente sustituida de dos grupos heterociclito, por ejemplo piridilo 

en combivacian con piperazinUo. 

Sustituyentes apropiados an on grupo 7 incluyen halo, bidroxi, 

carboxi, -COR’ [en donde R2° es hidrogeno, hidrocarbilo opcionalmente 
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sustituido (to] coma (l-4C)a!quilo, benclia ferillo, metilfenilo, fenetilo) 0 

heterocicUto opcionalmente sustituido (tat come piridilo) en donde lies 

o 21, -CONH2, -CON}1R1 (en donde R2’ se selecciona de hidrogeno, 

atquiio y bencilo), dana, amino, -NHCO2(%-4C)alquflo, y -00NR21R22 (en 

donde NR’’R22 forma on anillo heterociclilo opcionalmente sustituido). 

Convenientemente on anillo fonnado pot NR’R22 carotene 0 o I 

heteroÆtomo adicional seleccionado de 0, N y S y puede ser, pot ejemplo, 

piperidinilo, piperazinilo, pirrolidinilo o morfolino. Un anillo formado per 

NR’ 1R12 puede flisionarse lambiØn a now anillo, par ejemplo comprender 

par eZlo on aniilo pirroiidinilo flisionado con dioxoano. 

En general, convenientemente R2° es hidrOgeno 0 50 selecciona de 

(todos opcionalmente sustituidos) (1 -4C)alquilo, fenilo, piridilo, bencilo, 

fenetilo, metilfenilo y alilo. 

En general, R1’ y son convenienternente cada uno 

ndependientemente hidrôgeno 0 Se selecc3onan de (opelonalmente 

sustituido) fenilo, (l-4C)alquilo, y bencilo. 

Convenientemente 0, R’ y R22 (y anillos formados par NR2(RZI) 

son no sustituidos o se sustituyen par I a 2 sustituyentes. Sustituyentes 

opcionales adecuados para R, 1k2’ y R" incluyen halo, ciano, hidroxi, (I - 

4C)aicoxi, carboxi y -CO2(1-4C)alquilo, Un sustituyente particular pars R 21 

y es hidroxi. Sustituyentes partioulares pars anillos forniados par 

NR21R22 son hidroxi, carboxi y -0O2(14C)alquilo. 

En otra incorportición R2 se sustituye por -X-(CR42R43)2, en donde 

X es preferiblemente 0, -NH-, -NMe-, o -SO1NH-, ii es 0, I o 2, R42 y R 43 

son cada uno hidrOgeno y Z se selecciona do cualquiera do Ins valores 

ttienctouadis anteriormente, particularmente niorfolino a feuilo 

opcionalmente sustituido (ml como metoxifenilo) 0 metilfenilo. 

En atm incotporaciôn, It2 so sustituye tnicarnente par on grupo 

funcional coma so definiO anteriormente. En particular, el grupo flincional 

puede seleccionarse de (I 4C)a]coxi, (1 -4C)alquiltio y (I - 

4C)alquilsulfonilO, en donde Ins grupos (1-4C)alquiio ya mencionados 

pueden sustituirse opcionalmente par carboxi o (1-4C)alcoxicarbOnilo. 
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En on aspecto, R2-Y Sc selecciona de: 

4-(piperazino)fenilo (sustituido on ci nitrógeno de Ia piperazina disponibte 

por on sustituyente seZeccionado de (I-4C)alquilo, acilo, bencilo, 

etoxicarbonilo, terc-butoxicarbonilo, piridilo, ciclopropilmetilo y 

metoxietilo), 4-(piperaziuo)-3-nietil-feuilo (sustituido on ci nitrÆgeno de to 

piperazina disponible por on sustituyente seleccionado de acilo y terc-

butoxi carbon ito), 

4-(piperazino)piridito (sustittildo on ci nitrÆ%eno tie la piperazina disponible 

por on sustituyente seleccionado de (l-4C)alquilo, acilo, etoxicarboniio, 

terc-butoxicarboni lo, benzo i lo, fi uorobenzo lo, cianobenzo I lo, 

metilbenzoi o, pin dikmbonhl o, metils ulfon to metoximetil carbonhl 0, 

(en et I carbon Jo, ani ii nocarboni jo, benci laminocarboni Jo, fenoxicarbon to, 

ben ci lox1 carbon Jo y ami n ocarbon Jo), 4-pi peridinofen ito, benc i lox i feni 0, 

(1 4C)al qui I feni to, pin dilmetoxi fen b, N -met.1) anilinofeni to, N feni jo, 

(c J oro)b feni jo, (metoxicarboni I )bi ten ito, (etox i carbon ii meti )bi fen lo, 

(carboxi) bifenito, morfolinofenilo, dimetilmorfolinofenilo, (morfolino) 

(cloro)fenflo, (morfolino)(dicioro)feni i(morfolino)(bromo)fenito, 

(morfot no )(meti t )fen ito, (morfo I ino)(fluoro )fen lo, (m orfo Uno) 

(c ano) ten ito, (morfohno)(al I loxicarboni I) fen 10, (morfol inoetox i)fen ito, 

morfolinopiridilo, (morfolino)(cioro)piridi io, (morfolino)(fluoro)piridilo, 

fenoxipiridilo, anilinopiridito, metoxipicidilo, butoxipiridito, 

pirid II oxipiridi Jo, hidroxibutilpiridilo, t iomorfol mop i rid Jo, fenoxi propi o, 

(fi uoro)(tri Ii uoromet I )fen Jo, (N-acit)h omopiperazinofen ito, (N-

aei)piperazinopirimidinilo, metitbenztiazotilo, butiltiofenilo, 

(metoxitiadiazolioalflinosUtfOnilfenilO, (difluorofenoxi)fenilo, (dimeti i-oxo-

pi ridazi nil) fen ito, (metil -oxo-tiadi azi n I l)fen ito, rnetoxicarbon i I propi i fen ito, 

(metoxi carbonil)metflti ofenito, (ni etoxi cathoni )adamanU) o, 

carboxiadamantilo, (tnetoxicarbonitmetil)bi-ciclohe%i lo, (carboxi )bi-

ciclohexilo, (etoxicarboni ietil)indani io, (carboxietil)indanito, 

(metoxicarbonfl) fenoxipropilo, (carboxi)fenoxipropito, 

(carboxipropi i)fenibo. dicarboxibutilfenito, carboxibutitfenilo, 

propilsulfonilfenito, (carboxi)isopropilsLlifonilfelliio. fenoxifenilo, 
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(metoxifenoxi)IeniIo, metilfenoxi fenflo, hIdioxipropoxifenilo, 

etoxietoxi fenilo, (dimetilaminocarboniflisopropoxi fenilo, 

(carboximeti i)piperidinofeoilo, (metoxicarbonilmetil)piperidinopiridi lo, 

(c arbox met ii )piperi d nopi ri duo, (carbox 0 piperi dinop I ridi Jo, 

(metoxicarboniopIperidinopiridilo, (carboxi)(metil)piperidinopiridi 0, 

(metoxicarbonhl)(metil)piperid(nopiridilo, 

(c arbox met ii )(ni eti I )piperidinopi rid Jo, (metaxicarboni )pi perid I 

[(metil)piridilo], (carboxi)piperidil [(metil)piridiZo], 

(metoxieatboniimetii)piperidii [(meti )piridilo], (carbo,dmeti )pipeddil 

RmetiUptridilol. (carboxietiflpiporidit(3metit)pividilol, (etc,d 

carbon I eti l)p i pen dii [(meti flpiridi lo], 

[(mcmxi carbonil )piperidinocarbon I Imeti lie ic-i ohex I feni 10, 

ftcarbox i)piperidinocarbonilmetiijcicloFiexilfeni lo, 

[(metoxtcarboniQisopvopiIamhiocarbonUmetii3cicIotxi ftenilo, 

[(carboxi)isopropilaminOcarbonilmeti ]ciclohexilfenilo, 

[(mcmx icarbon i rroi i dinilcarbon Imet ii }c ieloh cxii len iio, 

[(earbox i) p i rroi idin ii carbon ii meti Ije ci ohex ii feni lo, 

[(metoxicarbonilxhidroxi)pirrolidinulcarbonlimetill ci clobexi Ifeni o, 

[(c arbox I )(h idroxi)p i no idinilcarbon Imeti I] cic lohexi I len lo, 

(hjdroxiisobutilaminocarbonilmetil)ciciohexil fenilo, 

[(tetrahidrodioxolophiolil)carbonil]metilciciohexilfefli lo, 

(metoxicarbonilpiridiDpiperidino, (earboxipiTidil)pipeTidino, 

(aminocarbon i Ip iridi Øpiperidino, (carboximet i pin dii )p pen di no 

(etox ’carbon ii meti I )cicl oh cxi! len lo, (metox joarbon II met i l)cic lohex ii fen b 

ecbohexiJfeniIo, (carboximetil)ciclohexiifenhio, 

(hi thoxielii )ci c ohexii fenil o (aminocarboni) metit)ci c) ohexi lIeni) o, 

(cianometii)ciciohexilfenilo, carboxiciclohexi ifenilo, 

(di meti lam i noc arboni Imeti l)cic I ohex illeni Jo, [(N-h idrox icti I-N - 

metilaninocarbonilmetiljciclohexilfeni 0, [N-(dihidroxipropi I) 

am nocarbonli m dl) ciclohexil fenfl o, (ami nometi I)ci clohexi) fenil 0, (terc-

butoxicarboni laminonieti )c Ic I obexi ten Jo, (metox carbon I) 

ciclohexiboxifeni to, (etoxicarbonii)ciciohexiioxi fenilo, 
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cayboxicietohexiloxifenUo, çmetoxicarbonii)cithopenfihIenilo, 

(etoxicarboni Imeti DCC openti! fen I lo, 

(carboxi)cicIopenti!fenl!(carboximeti !)ciclopentiifeni lo, 

(metoxicarboni! )c ci obuti Ifeni lo, (etoxicarbon i !)ciclob utilmetl I len 110, 

(carboxi )cic!obuti lien Jo, (c arboxi )c i ci obuti I meti I len’ lo, 

(carbox ieti I )cic!obuti I feni Jo, (etox icarbon leti !)ciclobuti I fen ilo, 

(carboxtmetit)fenitctclohexilo, l-(etoxicarbonU)etflciciohcxitfen[Io, I-

carbox i eti I ciclohexi I fenilo, (2 -metoxicarbon ii) i soprop i -2-il C C lohexi 10, (2-

carboxi)isoprop-2-i!cic!ohexilo, pirrolidinilfenilo, 

(metoxicarbon ii meti I )ciclohexi!p rid i lo y (carbox I meti I )cic I ohexi Ipi H di lo. 

Tal como se emplea an esta solicitud, Is referencia a una replica de 

Æcido carboxIlico 0 bioisóstero inc!uye grupos come Se definen en The 

Practice of Medicinal Chemistry, Wermuth CC. Ed.: Academic Press: New 

York, 1996, p203, Ejeinplos particulares de tales grupos inc!uyen -S03H, 

S(0),NF{R", S(0)2NHC(0)R", -CH2S(0)2R’3, -C(0)NHS(0)2R’3, - 

C(0)N1-IOH, -C(0)NI-ICN, -CH(CF3)OH, C(CF3)10H, -P(0)(OH)2 y 

grupos de Ia sub-formula (a)-(i) come Se expone a continuaciOn: 

*R27 

/IN  )7N y5R 

(a) (b) (c) (d) 

27 
0 0 

H’H 5R21 N 

0 IN 

(e) (n 

(g) (h) 
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lam 

27 

NH 

A 

HN o2N)(C2IP 
HMtN 

27 17 
/ R27 

OyN 

H 
STN 

n,) (n) (0) (P) 

27 
� 

N10 N1SNY Ny 

(q) (r) (s) (t) 

27 
R 

27 
R 

27 

N Nys NyN 

(u) (v) (w) (x) 

27 0 

� 

0RR

 
27 

\ $ 

0’� 
o o"o 

HO 0 

HNH N1
 
NH 

(c’) (d) (e’) 
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SQH 

HOSN 
OH N 0 

f) (93 (Ii’) (I) 

donde p as I o 2, P’7 y se seleccionan independientemente de 

hidrogeno, hidroxi, (1-6C)alcoxi, tiol, (1-6C)alquiltio, -C(0)R19, -S(0)R30, - 

S02R3, -NR32R33, -NHCN. hakSgeno y trihalometilo, donde R29, R3° y 

son -OR’, (1-6C)alquilo, -NWIRo 0 trihalometilo, 

P’2 y R3’ Se seleccionssj independientemente de h[drAgeno, (1- 

6C)alquflo -SQR4 y - COP’5, donde R’5 as (l-6C)alquilo 0 trihalometilo, 

yR’4 CS hidrOgeno, (l-OC)alquilo 0 trihajometilo. 

Ejemplos particulares de R 0 R3 son hidroxi. 

En no aspecto a4icionth tie la invenciôn, se provee on compuesto de 

formula (ILA), o so Sal o profÆrmaco timac.Øuticamente aceptable, 

R 

(IZA) 

an donde R se selecciona de fenilo (opcionalmente sustituido con I, 2 o 3 

sustituyentcs independientemente seleccionados de fluoro, cloro, bromo, 

trifluorometilo, inetoxi, difluoronletoxj, trifluoroinetoxi, ciano, metilo, etilo, 

etinIlo, beneiloxi, 3-ciorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo y 

aniuno), 2-piridito (sustituido opcionalmente pot clorofenoxi, 

&orobenciloxi 0 metoxifenoxi, y10 sustituido con on sustituyente 

seleecionado de halo, trifluorometilo, (I-4C)alquilo, (1-4C)alcoxi y ciano), 

3-piridilo (opcionalmente sustituido como para 2-piridilo), halopirimidinilo 

y %61uocon1etilSZoliIO; 

as N o CH; 
gZA] y RZA2 son oath uno independientemente hidrógeno o meti!o; 
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Cs hidrOgeno 0 metilo; 

RA as hdr6geno, fluoro, cloro o metilo; 

Ae5N0CH; 

X/A Cs un enlace directo, -CHr 0-0- (excepto cuando A as N); 

mesO, 162; 

nestlØ I; 

siempre que m t n 0, I 62; 

peso ó 1. 

En otro aspecto de esta incorporaciOn, on el compuesto de formula 

(IZA), 1k’ es fenilo, opcionalmente sustituido como ya Sc definjO. 

� En an aspecto adicional de esta incorporaciOn, en ci compuesto de 

fOrmula (IZA), R’ es fenilo, opcionalmente sustituido con I, 2 6 3 

sustituyentes independientemente seleccionados de fluoro, cioro, 

trifluoronietilo, trifluorometoxi, ciano, metilo y etilo. 

En on aspecto adicional de esta incorporaciOn, en ci compuesto de 

formula (IZA), R1 es fenilo, opcionalmente sustituido con 1, 2 0 3 

sustituyentes independientemente seleccionados de fluoro, cloro, 

tritluorometilo, trifluorometoxi, ciano, metilo y etilo; 

Z2esCH: 

y RLA1 son cada uno independientemente hidrogeno 0 metilo; 
7A 

R -3 es hidrogeno; 

es hidrOgeno, cloro, fluoro 0 metilo, particularmente hidrogeno; 

AesCH; 
XZA es un enlace directo o -CH,-; 

m Cs o, i ó 2; 

n es 0 6 1; 

siempre que m -}- n = 0, I 62; 

pesOOl. 

En on aspecto adicional de esta incorpomcibn, on ci compuesto de 

formula (IZA), R’ es fenilo, opcionalmente sustituido con I, 2 6 3 

sustituyentes independientemente seleccionados de fluoro, cloro, 

trifluorometilo, trifluorometoxi, ciano, metilo y etilo; 
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es N; 

RZAI y RZA2 son code  uno independientemente hidrOgeno o metilo 

Cs hidrOgeno; 

RA es hidrOgeno, cloro, fluoro 0 metilo, partioulannente hidrogeno; 

AesCH; 

XZA as on enlace directo o -CE42-; 

i ó 2; 

nesOO I; 

siempre que m -I- n o, i ó 2; 

p es 0 6). 

W En Un aspecto adicional de esta incorporaclOn, en ci compuesto de 

formula (IZA), R1 es fenilo, opcionaimente sustituido con I, 2 6 3 

sustituyentes independientemente seleccionados de fluoro, cioro, 

trifluorometilo, trifluorometoxi, ciano, metilo y etilo; 

Z2 es CH; 

R" yR1" son cada uno independientemente hidrOgeno o metilo; 

es hidrOgeno; 

RA es hidrOgeno, cioro, fluoro 0 metiio, particulannente hidrogeno; 

AesN; 
XZA Cs an enlace directo o 

m es 0, 16 2; 

nesDOl; 

siempre que m + n = 0, 16 2; 

pesOo 1. 

En an aspecto adicional de esta incorporación, en el compuesto de 

formula (IZA), R’ es feniio, opcionaimente sustituido con I, 2 6 3 

sustituyentes independientemente seleccionados de fluoro, Clore, 

trifluorometiio, trifluorometoxi, ciano, metilo y etilo; 

es N; 

R1 YR/Al son oath uno independientemente hidrOgeno 0 metilo; 

es hidrOgeno; 
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es hidrogeno, cloro, fluoro o motile, particularmente hidrogeno; 

AesN; 
X7A es on enlace direoto o -Cl-I2-; 

m es 0; I ó 2; 

n Cs 0 6 I; 

siemprequem+nO, 162; 

pesOól. 

En on aspecto adicional de esta incorporación, en ci compuesto de 

fOnnula (IZA), R’ es fenilo, opcionalmente sustituido con 1, 2 o 3 

susfituyentts indepmdieratmente seteccionados de fluoro. cloro, 

tritluoromeUlo, tritluorometoxi, dano, metilo y etilo; 

� Z’ es; N; 

R/A3 Cs metilo; 

R6ZA es hidrØgeno, cioro, fluoro o metilo, partleulairnente hidyógeiio; 

AesN; 
X7A 

CS on enlace directo 0 

mesi; 

nes 

peso. 

En on aspecto adicional de esta incorpomei6n, en of compuesto tie 

0 fônnuia (IZA), R’ as fertile, opdonaimente sustituido con I, 2 6 3 

sustituyentes independientemente seleccionados de fluoro, cloro, 

trifluorometilo, trifluorometoxi, ciano, inetilo y elite; 

Z2esCH; 

R7 yR"2 son eada uno independientemente hdrOgeno o rnetilo; 

WAI 
Cs hdrogeno; 

RA es hidrOgeno, cloro, fluoro o motile, particularmente hidrOgeno; 

AesCH; 

XIA es -U-; 

mesOl62; 
nesoó I; 

siemprequem*n0. 162; 
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pesO 61. 

En on aspecto adicional de esta ineorporaciOn, en el compuesto de 

formula (IZA), R1 Cs fenilo, opcionalmente sustituido con I, 2 0 3 

sustituyentes independientemente seieccionados de fluoro, cioro, 

tritluommetilo, triflucrometoxi, thano, metdo y eüIo; 

es N; 

RZAI y RZA2 son cada uno independientemente hidrogeno o metilo; 

RZAJ Cs hidrOgeno; 

CS hidrOgeno, cloro, fluoro o metilo, particularmente hidrOgeno; 

AesCH; 

XZ\ es -0-; 

to Cs 0, 16 2; 

n Cs 0 6 I; 

siemprequem tn=D, 1 62; 

p es 0 6 I. 

En on aspecto, pan on compuesto de fOrmula (IZA), en donde A es - 

CH-, Ins sustituyentes en ci anillo que contiene A (es decir el grupo 

piridilo/fenilo 
y el grupo carboxi(alquilo)) son trans en relación unos con 

otros. 

En on aspecto, para on compuesto de fOrmula (IZA), on donde A es - 

S CH-, log sustituyentes en ci aniflo que contiene A (es dccii, el grupo 

piridilo/fenilo y el grupo carboxi(alquilo)) son cis en reiaciOn unos con 

otros. 

En on aspecto adicional de Is invenciOn, se provee on compuesto de 

formula (IZB), 0 so sal o profarmaco farmacØuticamente aceptable, 

XCB 

(IZB) 
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en donde R’ Se selecciona de fenijo (opcionalmente sustituido con I, 2 63 

sustituyentes independientemente seleccionados de fluoro, clot, bromo, 

trtfiuoronetiLc, meto,ci, dittuorornetoxi, ri11uorometoxi, ciano, metuo, eto, 

etinilo, bonciloxi, 3-ciorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo y 

anilino), 2-piridilo (sustituido opcionalmente pot clorofenoxi, 

elorobendloxI o metoxifenoxi y10 sustituido con on sustituyente 

seleccionado de ha’o. trifluorometilo, (1 -4CIa[quilo, (I-4C)alcoxt y ciano), 

3-piridilo (opcionaimente sustituido como pam 2-piridilo), haJopirimidinilo 

y trifluorometiltiazolilo; 

Z’esNoCH; 

. RMI3 es hidrOgeno, fluoro, cloro o metilo; 

XZB as 0  S, particulannente 0. 

En ono aspecto de esta i000rporaci6rl, en el compuesto de formula 

(lZB), R es fenilo, opconalmente susttuido comc, ya se deiniO. 

En on aspecto adicional de esta incorpomcibn, en al compuesto de 

formula (IZB), R1 es fenilo, opcionalmcnte sustituido con I, 2 6 3 

sustituyentes independientemente seleccionados de fluoro, cloro, 

tritluorometilo, triftuorometoxi, ciano, mettle y etito. 

En on aspecto adicional de In invención, Se provee on compuesto de 

fonnula (IZC), 0 SU Sal 0 profarmaco farmacØuticamente aceptable, 

2(N’R 

ReZc 
N>  RZCZ �Z 

(IZC) 

on donde R’ Se s&ecciona ic fenilo (opcionalment.e sustituido con 1, 2 6 3 

sustituyentes independientemente seleccionados de fluoTo, cloro, bromo, 

trifluorometiio, metoxi, difluorometoxi, trifluorometoxi, ciano, metilo, etilo, 

etinilo, benciloxi, 3-clorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo y 

anilino), 2-piridilo (sustituido opciona!mente por clorofenoxi, 

clorobeneiloxi o metox[fenoxi, yle sustituido con on sustttuyente 
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seleccionado de halo, trifluorometilo, (1-4C)alquilo, (1-4C)alcoxi y ciano), 

3-piridilo (opcionalmente sustituido como para 2-piridilo), halopirimidinilo 

y tn fluorometiltiazolilo; 

Z2esNoCH; 

R610 Cs hidrOgeno, fluoro, clono 0 metiio; 

se selecciona de (14C)alquilo, acilo, bencilo, etoxicarbonilo, terc- - 

butoxicarbonilo, pinidilo, ciclopropilmetilo, metoxietilo, benzoilo, 

fluorobenzoilo, cianobenzoilo, metilbenzoi lo, pinidi Icarbonilo, 

meti Isul foni lo, metoximeti lcarbonj jo feneti I carbon i lo, ani inocarbon I io, 

bencilaminocarbonilo, fenoxicarbonilo, benciloxicarbonilo y 

aminocarbonilo. 

En otro aspecto de esta incorporaciOn, en el compuesto de formula 

(IZC), R’ es fenilo, opcionalmente sustituido como ya SC definiO. 

En an aspecto adicional de esta incorporaciOn, en ci compuesto de 

formula (IZC), Rt es fenilo, opcionalmente sustituido con 1, 2 ó 3 

sustituyentes independientemente seleccionados de fluoro, cloro, 

trifluorometiio, tnifluorometoxi, ciano, metilo y etilo. 

En particular, a presente invenciOn provee an compuesto de fOrmula 

(IA) o an sal o profÆnnaco farmaceuticamente aceptable, 

a R2 

�  

0 

(IA) 

en donde: 

R14 SC selecciona de ARIa, HET-la y HET_23; an donde R se 

sustituye opcionalmente par I 2, 3 6 4 grupos independientemente 

seleccionados de R; 

It3 Se selecciona de halo, R, RO-, ROCO-, RtOO-, RtO-, 

RNHCO-, RCON1-L ROCONH-, ROCON(Me)-, R-6C)alquil-, 

halo(h6C)alquiio, halo( I-6C)alcoxi, (I -6C)alquiltio, di(I - 

6C)aiquilaminocarbonilO, (3-SC)cicioalquiloxi( i-ÔC)alquilo, (3-
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8C)thcloalquil(1 -60)alcoxi, (3-8C)eicloalquil(1 -6C)alco>d( I -6C)alquflo, 

fenilo, HET-lb, ARlb_(6C)alcoxi, !1ET_lh(1_6C)aIcoxi, HET3h(l 

6C)aicoxi, ARIb..oxi, HET1b_OXI, HET_3bOXI, AR1hoxi(l6C)alquilo, 

HET1b_oxi(l_6C)alqui1o, 
IET3hoxi[l_6C)alquuo, AR1h(1 -6C)alcoxi(l-

6C)alquilo, HET- I I -6C)aleoxi(1 -6C)alquilo, y IJET..3t( I -6C)alcoxi(l - 

6C)aiquilo; 

an donde cua!quier fenilo, ARIb. HET-l’, HET-3b o anitlo cicloatquilo en 

cualquiera de los valores anteriores para ii puede sustituirse opcionalmente 

per hasla 4 sustituyentes independientemente seleccionados de a; 

y an donde cualquier Rio, grupo (3-8C)cicloalquilo, 0 (1-6C)alquilo en 

cualquiera de his definiciones anteriores para R3 puede sustituirse 

opcionahnente pot 1, 263 susfiwyentes independientemenl.e selecconados 

de halo, (I -6C)alquilo, (1-6C)alcoxi, (2-6C)alquenilo, (2-6C)alquinilo, 

hidroxi, ciano, carboxi, aminocarbonilo, haloC6alquilo, amino, (I-

6C)alquilamino, di(l-6C)a[quilamino, (h-6C)alquiltio, (t-6C)alquitsulfrnuo, 

(1-6C)alquiisulfonilo, aminosulfonilo, (I -6C)alquilaminosulfonilo, di(l-

6C)aquilammnosulfonhlo, (1-6C)alquilsulfonilamino, aminocarbonilo, (1-

6C)alquiiaminocarbonilo, di(1-6C)&quilaminocarboni!o, (I - 

6C)aiquilcarbonilamino, (1-6C)alcoxicarbonhlamino, (I - 

6C)aIcoxicarbon(N-mthi)amino y (I -61C)alquilaminocarbonitoxi; 

Yes Lin enlace directo, 0 an grupo (CH2). o - donde S CS on entero 

de I a 6 y t Cs on entero de 2 a 6, siempre qua el Ætomo de oxigeno del 

grupo -O(CHz)r se una al gnlpo K2; 

R 2o Cs: 

a) on anillo de 6 miembros seleccionado de (i), (ii) 0 (iii) 

N 

N-
* 

36t 

(Iu 

en donde R’, R36b, R36C y se seleccionan independientemente de 

hidrOgeno o on grupo R6acomo se define a partir de ahora; 0 
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b) on anillo heteroarflode 5 miembros do Ia sub-formula (iv) 

CY 

(tv) 

an donde Z1, Z6 y V Se seleccionan independientemente do on heteroÆtomo 

(0, N o S) o CR37, donde cada R3’ es hidrØgeno C on grupo R6h come, Se 

define a partir de ahora, y siempre qua par Jo means one de Z’, Z6 y Z7 sea 

on hoteroÆtomo y no hays enlaces 0-0, 
s-s 

u O-S1 0 

c) an gnipo HET-2’ ci coal Sc sustituye opcionalmente par I 6 2 grupos 

independientemente seleccionados de R4 oR6; 

d) on grupo cicloalquilo opcionalmente sustituido o grupo arilo biciclico 

opcionalmente sustituido (tat como indanilo) an donde sustituyentes 

opcionales so selecciorian de grapes R4 
y e 

como se definen a partir de 

shorn; 

Se selecciona de: 

a) fenilo; 

b) HET-3° (en donde cualquier Ætomo do nitrOgeno disponible so suStituye 

par R5 siempre que, con ello, no se cuaternice; 

c) HET- Ic; 

� d) fenoxi, HET-l°-oxi, R0-, RS(0)q, fenil(I-6C)alcoxi y HET-1-(1-

6C)alcoxi, donate q as 0, 16 2; 

e) R8b, R0(1-6C)a1qui1o, amino(l-OC)alquio, hidroxi(l-6C)alquilo, 

fenoxi(I -6C)alquilo, HET-I°-oxi(1 -6C)aiquiI; y 

O fenilamino, fenil(I-6C)alquilamino, HET-l’-amino, HET_1e(1 

6C)aiqullamino, (i-6C)alqullamino, N-fenil-N-(t-6C)alquilamino, 

N-fenil(l -6C)alquil-N-( I -6C)alquilamino, N-(HET- I °)-N-(I - 

6C)aiquilamino, N-(HET- I-(1-6C)alquil)-N-(l -6C)alquilaniino, y 

di(1 -ÔC)alquilamino; 

en donde cualquier aiquilo, R, fenilo (incluido fenoxi), anillo HET-l’ 

HET-3’ en cualquiera de las definiciones a) a 0 cars, R4 puede sustituirse 
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opelonalmente par I 2, 3 o 4 sustituyentes indepenclientemente 

seleccionados de RTh; 

se selecciona de on grupo if, fenilo, HET-l’, RCO, 

If°oc(o),  fenilcarbonlio, 1-lET- 1d -carbonilo, (1 -6C)aicoxicarbonilo, 

R3°NHCO-, fenilNHCO-, (l-oC)aicoxisulfoni!o, (I-

6C)a!quilaminosulfonh!o, (I-6C)alquilsulfinilo y (I -6C)a!qui!sulforii!o; 

en donde cualesquiera grupos (1-6C)alquilo o (3-8C)cicloalquilo on 

cualquiera de ]as definiciones de If, ineluido R, puede sustituirse 

opeicuatmente pot an sustituyenw seleccionado de on giupo Rrs, amino, (i - 

6C)a!quilamino, hidroxi, carbox, (2-6C)alquenilo, (2-6C)alquini!o, fenilo 

(opejonalmente sustituido con hasta contra grupos scieccionados de R15a y 

HET-- 

y en donde cualesquiera grupos fenilo o 1-ifil- P en cualquiera de his 

definiciones de R5 Sc sustituyen opelonalmente par hasta cuatro grupos 

seleccionados de R]Sb, 

donde R!5, R"a y Rb Sc seleccionan independientemente de halo, 

ciano, C].6alcoxi, ha!oCi6alquilo. haloC]6alcoxi, (1-6C)alquilS(0)p- (en 

donde p es 0, 16 2), 
f46a y gob 

Sc seleccionan independientemente de R, RO-, ROCO-, 

RCOO-, halo, ciano, halo(] -6C)alquilo, (I -6C)alcoxi(l -6C)alquilo, (I - 

6C)alcoxi(l -6C)alcoxi, (I -6C)alqui!carbonilo, (I -6C)alquilS(0)- (en donde 

p es 0, 1 6 2), (I -6calquiIamInocarbonIlo di( l-oC)alqui!aminocarbonilo, 

(I-6C)alquilcarbonilam[no, (I-6C)aLquiIarnnosutfonito, 

6C)a1qui!aminosu!fonilo (1 -6C)alquilsulfonilamino, AR I C( l-6C)alcoxi, 

HET- Ic( I -oC)alcoxi, HET_3e(I6C)a!ooxi, AR! eoxi( I -ÔC)alqui!o, HET-

l°-oxi(!-6C)alquilo, RET-3’-oxi(I-6C)aIquiIo, ARle_(I_6C)aICOxi(I 

6C)alquilo, HET-I-(i -6C)aicoxi(l-bC)aiquilo, y HET3c(i -6C)alcoxi(1 - 

6C)alqui!o en donde cuaquier alquilo, g8d, fenilo, ARl, HET-10, HET-3’ 

anillo cicloalquilo en cualquiera de Ins valores anteriores pam o g61 

puede sustituirse opeiona!mente por I, 2 6 3 sustituyentes 

independientemente seleccionados de R’, 
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code uno de R7, Rib y We se seleccionan indepondientemente de RC, 

R8eO(CR13R 14), ROCO(CR13R")n, RCOO(CIt"R’4)n-, 

HCOO(CR’ 3R’4)0-, RCO(CR’ 3R’4)-, HCO(CR ’3R1 

RNJ1CO(CR’3R’4)-, H2NCO(CR’3R")-, (R’°R’ )NCO(CH,)-, 

RCONH(CR’3R"), HCONH(CR’3R"), FICONR(CRLJR)fl, 

R8eCONR8I(CR13RI4), 0OCONH(CR"R15-, HCONR&(CRI3RI4)n, 

tOCON(R8)(CR’3R’4), ROCON(H)(CIt’3R’4)-, 

HOCON(R)(CR’3R4)-, RC(16c)alquil halo, daub, R’2, R’2(1-

6C)alquilo, hidroxi, oxo, aminocarbonilo, halo(l -ÔC)alquilo, halo(l - 

6C)alcoxi, RS(0)p (en doSe p as 0, 1 62), amino. amino(l-6C)alquilo, 

RS0NFI( l-6C)alquilo, (RSCR5N( I -6C)alquilo, R8cNHS02, (R10R’ ’)NSO,-, 

y R&SO2NH, doude Wes 0 o on entero de desde I a 6; 

R11 es carboxi o una replica de acido carboxilico 0 bioisótero de 

carboxi; 

Se seecciona de hidrogeno, (t-6C)Mquilo, hidro,d, halo, amino, 

ciano, ((I -3C)aIqUiI)CONH-, carboxi, (1-6C)alcoxi, (1-6C)alcoxicarbonilo, 

carbamoilo, N-((l -6C)alquil)carbamoilo, halo((] -6C)alquilo) (to] coma 

trifluorometilo), 0 -6C)alquilsulfonilo o (1-6C)aIquiIsuæniio; 

es hidrógcno, (1-6C)alquilo o halo(1-6C)alquilo; 

yen donde cualquier grupo alquilo 0 grupo R, R’, R’° oR" en on 

grupo R, RTh o R Be sustituye opcionalmente par 1, 2 6 3 grupos 

independientemente scieccionados de R9; 

cada R, RSh, RXC, Rd, We y R81 se selecciona independientemente de 

(I -6C)alquilo, (2-6C)alquenilo, (2-6C)alquinilo y (3-8C)cicloalquilo; 

Rio y se seleccionan independientemente (1-6C)alquilo, (2-

6C)alquenilo, (2-6C)alquinilo y (3-8C)cicloalquilo; o R° y R’ junto con 

ci Ætomo de nitró$eno al  coal Se unen, forman on anilIo heterociclico de a 4-

7 miembros, ci coal contiene opcionalmente uno 0 toes heteroÆtomos 

adicionales seleccionados de 0, N y S y que Se sustituyc opcionalmente par 

desde I, 2 o 3 grupos seleccionados de hidroxi, (1-ÔC)alquiio,  (1-

6C)haloalquilo, carboxi una replica de Æcido carboxilico o bioisótero del 

ml smo; 
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P.9 se selecciona de hidroxi, halo, amino, ciano, ((I-

3C)aIquil)CONH-, carboxi, (1 -6C)alcoxi, (1-6C)alcoxicarbonilo, 

carbamoilo, N-(( l-6C)alquil)carbamoilo, halo((l -6C)aIquil) (tal como 

trifluorometilo), (I -6C)alquilsulfonilo, (I -oC)alquilsulfinilo, 

ARI°, ARAb y ARP se seleccionan indepermememente de fenilo o 

on sistema de anillo fusionado 6,5-, o 6,6-biciclico, en donde Ins dos anillos 

son carbociclicos y on donde por In menus el anillo undo al Ætomo de 

nttrAgenc enlazante es completamente arotnÆtico; 

RET_la, HET-l’, HUT-iS, HET-l’, nET- I y HET-l’ se seleccionan 

jndependientemente de on anillo heteroarilo de a 5 o 6 miembros one 

contiene I, 2, o 3 heteroÆtomos independientemente seleccionados de 0. N 

y S (siempre que no hays enlaces o-o, s-s u 0-S), en donde cualquier 

Ætomo de azufre puede oxidarse opcionalmente a on grupo SO o SO2, y an 

donde cualquier Ætomo de carbono puede oxidarse opcionalmente a an 

grupo carbonulo; 

HET-2a y HET-2’ Se seleccionan independientemente de an sistema 

de anillo heterociclico, aromÆtico o parcialmente insaturado, biciclico 5,5, 

5,6, 6,5 o 6,6 flisionado, que condone 1, 2, 3 6 4 heteroatomos 

independientemente seleccionados de 0, N y S (siempre que no haya 

enlaces 0-0, S -S U 0-S), on ins cuales ci anillo directamente unido al 

Ætomo de nitrogeno enlazante es aromâtico, y cualquier anillo del sistema de 

anillo biciclico puede 8cr be carbocfclico; 

HET-3h, HET-3, HET-3° Se seleccionan independientemente de on 

anillo heterociclico de 4, 5, 6 ó 7 miembros, parcial 0 completaniente 

insaturado, que contiene 1, 2, 6 3 heteroâtomos independientemente 

seleccionados de 0, N   S (siempre que no hays enlaces 0-0, S-S u 0-S) 

on donde cualquier Ætomo de azufre puede oxidarse opcionalmente a on 

grUpo SO 0 SOt, y on donde cualquier Ætomo de carbono puede oxidarse 

opcionalmente a on grupo carbonilo; excepto que HET_3h y HET-3c no son 

3 -oxomorfol in-4- i lo. 

En una incorporaciOn particular, Is presente invención provee  an 

compuesto de formula (IB) o an sal farmaceuticamente aceptable, 
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(IB) 

an donde: 

Rib Se selecciona de ARP, HET -r y HET-2’; an donde Rib se 

sustituye opcionalmente por I, 2, 3 o 4 gnipos independientemente 

seleccionados de R3a; 

se selecciona de halo, R, WO-, ROCO-, RCOO-, RtO-, 

� R81NHCO-, RCONH, RsaOcONH, tocON(Me)-, R(1-6C)alqui!-, - 

C611{ 13JFa (en donde a es I a 13), -OC6H(i33)Fa (en donde a as 1 a 13), (1-

6C)alquiltio, di(l-6C)alquilaminocarbonhlo, (3-8C)cieloalquiloxi(l - 

6C)alquilo, (3.8C)cicloalquil(1 -6C)alcoxi, (3-8C)cicloalquil( I -6C)alcoxi(! - 

6C)alquilo, fenilo, HET-lb, AR!b(16C)alcoxi, HET lb(l6C)aIcoxi, 

HET_3b_(I6C)alcoxi, ARlhoxi(l_6C)alquiIo, HETJboxi(!6C)aIquilo, 

HET-30-oxi(l-6C)aIquiIo, ARlb(16C)alcoxi(I6C)alqui!o, HETlh_(I 

6C)alcoxi(1 -6C)alquilo, y HET-3’-( I -6C)alcoxi( l-6C)alquilo; 

an donde cualquier fenilo, AR!’,  HET-lb, HET-3 o anil!o ccloaIquilo en 

cualquiera de Ins valores anteriores para R’a puede sustituirse 

opciona!mente por 16 2 sustituyentes independientemente se!eccionados de 

RId; 

y on donde cua!quier grupo R, (3-8C)eic!oa!quilo, o (I -6C)alquilo en 

cua!quiera de las anteriores definiciones pan Wa puede susdtuirse 

opcionalmente por 16 2  sustituyentes independientemente seleccionados de 

(1-6C)alquilo, (I -6C)alcoxi, (2-6C)a!quenilo, (2-6C)a!quini!o, hidroxi, 

ciano, cai-box, arninocarbonilo, C6H{i3.a)F (en donde a es I a 13), amino, 

(1-6C)a!qui!amino, di(! -OC)a!quilamino, (1-ÔC)alqui!tio, (I - 

6C)a!qui!sulfini!o, (1-6C)alquilsulfonilo, aminosulfonilo, (1-

6C)alqui!aminosuifOflilO, di(! -6C)alquilaminosullonIlo, (1-

6C)alqui!sulfonilaillinO, aminocarbonilo, (I-6C)alquilaminocarbonilo, di(!- 
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6C)alquilaminocarbonilo, (I -6C)alquilcarboiil amino, (I - 

6C)alcoxiearbonulamino, (1-6C)alcoxicarbonil(N-rnetil)amino y (I - 

6C)alquilaminocarboniloxi; ym cualquier gnipo R, (3-8C)cicloalquilo, o 

(I -6C)alquilo an cualquiera de has anteriores definiciones para RJS puede 

sustituirse opcionalmente por 1,263 halo; 

R2h es: 

a) on anillo de 6 miembros seteccionado de fenito, 3-piridito y 3,5-

pirimidinilo; sustituido on Ia posicion quo es para a’ enlazamento con el 

grupo -V-NH- por on grupo seleccionado de R4 y, de manera opelonal, 

adicionalmente sustituido an on ammo de carbono on una o ambas de [as 

posiciones mew al eniazamiento con el grupo -Y-NH- (donde sea posible) 

por I 6 2 grupos independientemente seleccionados de R6°; ° 

b) on anillo heteroarilo de a S miembros, quo contiene I, 2, 6 3 

heteroatomos independientemente seleccionados de 0, N y S (siempre quo 

no haya enlaces o-o, s-s u 0-5); sustituido on an Ætonto de carborlo on mm 

posiciOn quo no as adyacente al enlazamiento al grupo -Y-NH-, por on 

grupo seleccionado de R4 y, de manera opcional, adicionalmente sustituido 

en carbono (donde estØ disponible) por I 6 2 grupos independientemente 

seleccionados de R; 

Se selecciona de: 

a) fenilo; 

b) HET-3 (en donde cualquier Ætomo de nitrOgeno disponible Sc sustituye 

por Wa siempre quo, con do, no Se cuatertlice); 

c) HET- V; 

d) fenoxi, HET-P-oxi, RO-, fenil(l-6C)alcoxi y HET- le(16C)alcoxi; 

e) Rth, R0(l -6C)alquilo, amino(1 -6C)alquilo, hidroxi(1-6C)alquilo, 

fenoxi(l -6C)alquilo, HET-1°-oxi(1-6C)alquilo; y 

o 

fenilamino, fenil(1-6C)alquilamino HET- lcamino, HET- l’-( I - 

6C)alquilamino, (l-ÔC)alquilaniino, N-fenil-N-(I -6C)alquilamino, 

N-fenil(I -6C)alquil-N-(1 -6C)alquilamino, N-(HET- I c)_N.(l 

6C)atquitarnino, N-(HET- t -(1 -6C)alquil)-N-(l -6C)alquilamino, y 

di(I -oC)alquhiamino; 
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on donde cualquier aiquilo, RSb, fenilo, HETlc 0 anillo MET-V en 

cualquiera de las definiciones a) a fl pan R puede sustituirse 

opcionalmente par I 6 2 sustituyentes independientemente seleccionados de 

R7e; 

Se selecciona de (1-6C)alquilo, (3-8C)cicloalquilo, fenilo 

(opcionalmente sustituido con I 62 halo), HET1d, RCO-, fenilcarbonilo 

(en donde el fenilo SC sustituye opcionalmente con I ó 2 halo), HET_ld 

carbonilo, (I -6C)alcoxicarbonilo, R3’NHCO-, (1 -6C)alcoxisulfonilo, (I - 

6C)alquilaminosulfonilo, (I-6C)alquilsulfinilo y (1-6C)alquilsulfonilo; on 

donde cualquier gnipo (1-6C)alquilo en cualquiera de [as definiciones de 

R 5apuede sustituirse opcionalmente por on sustituyente seleccionado de (I - 

6C)alcoxi, (I _6C)alquilS(0) (en donde p Cs 0, I 6 2), amino, (I - 

6C)alquilamino, hidroxi, carboxi, (2-6C)alquenilo, (2-6C)alquinilo, fenilo 

(opcionalmente sustituido con 1 62 halo) y HET-1 

y Rod se seleccionan independientemente de RSd, RO-, RSdOCO, 

RCOO-, halo, ciano, halo(l -6C)alquilo, dihalo( I-6C)alquilo, (I-

6C)alcoxi(I-6C)alquilo, (1-6C)alcoxi(l-6C)alcoxi, (l-ÔC)alquilcarbonilo, 

(l-6C)alquilS(0)- (en donde p es 0, I 6 2), (l-6C)alquilaminocarbonilo, 

di(1 -6C)alquilaminocarbonilo, (I-6C)alquilcarbonilamino, (J - 

6C)alquilaminosulfonilo, di(1-6C)alquilaminosulfonilo, (I - 

6C)alquilsulfonilamino, ARIC.(I_6C)alcoxi, HET-1-(l-6C)alcoxi, HET-3t-

(I -ÔC)alcoxi, ARI t-oxi(l -6C)alquilo, HET-1 Coxi(l_6C)alquilo, IIET-3°-

oxi( I -6C)a}quilo, AR1e( l-6C)alcoxi(l -6C)alquilo, HET-1 C( I -6C)alcoxi(1-

ÔC)alquilo, y HET-3°-(I -6C)alcoxi(l -6C)alquilo; 

on donde cnatquier aiquilo, R&I. fenito, ARV, HETIc, HET-3u o aniflo 

cicloalguilo on cualquiera de los valores anteriores para R° o RM puede 

sustituirse opcionalmente par I, 2 6 3 sustituyentes independientemente 

seleccionados de P71; 
- 

R R Ic y R71 Se seleccionan independientemente de R 

(opcionalmente sustituido COfl 1, 2 6 3 halo o con hidroxi), R&O 

(opcionalmente sustituido con 1, 2 6 3 halo), ROCO-, RCOO-, RCO, 

RNHCO-, (R)2NCO, R8tONH, R8tCONH-, RR0OCON(Me), R’( I - 
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6C)aIquiI-, halo ciano, carboxi, carboxi(I-6C)alquilo, hidroxi, 

aminocrbonilo, -C61i(I 331E3 (en donde a es I a 13), -OCH(l 3,F, (en donde 

a es I a 13), RS(0)p (en donde 
p 

Cs ü, i 6 2), amino(] -6C)alquilo, 

RNH( I -6C)alquilo, (R12N(l -6C)alquiIo, RNHS01-, (R°)2NS02-,  
y 

RS02NH-; 

cada R, Rb, R&, R8, RNe 
y 

R81 Se selecciona de (I-6C)alquilo, (2-

6C)alquenilo, (2-6C)alquinilo 
y 

(3-8C)cicloalquilo; 

ARr, ARIb 0 AR!° se seleccionan independientemente de fenilo o 

on sistema de anillo fusionado, biciclico de 6,5, o 6,6 miembros, en donde 

los dos anillos son carbociclicos yen donde por lo means ci anillo enlazado 

al Ætomo de nitrogeno enlazante es completaniente aromÆtico; 

!rnTr, HET-lb, HET-1c, HET1d, HET-le 
y 

HET-I1 Se seleccionan 

independientemente de on anillo heteroarilo de a 5 6 6 miembros, que 

contiene I, 2,6 3 hetetoÆtomos independientemente seleccionados de 0, N 

y 

S (siempre que no haya enlaces o-o, s-s u O-S), en donde cualquier 

Ætomo de azufre puede oxidarse opcionalmente a on grupo 50 o SO,, 
y 

en 

donde cualquier Ætomo de carbono puede oxidarse opcionalmente a on 

grupo carbonilo; 

14ET_2a 
y 

se seleccionan independientemente de in sistema 

de anillo heterociclico aromÆtieo o parcialmente insaturado, biclelico, 

0 fusionado de 5,5, 5,6 6,5 o 6,6 miembros, que contiene I, 2, 3 6 4 

heteroatomos independientemente seleccionados de 0, N 
y 

S (siempre que 

no haya enlaces 0-0, S-S U 0-S), en Ins cuales ci anillo directamente 

enlazado al memo de nitrogeno enlazante es aromÆtico, 
y 

cualquiera de Ins 

dos anillos del sistema de anillo biciclico puede set carbociclico; 

14ET3b, HET-3c, HET-3’ se seleccionan independientemente de on 

anillo heterociclico de 4, 5, 6 6 7 miembros, parcial o completamente 

insaturado, que contiene I, 2, 6 3 heteroÆtomos independientemente 

seleccionados de 0, N 
y S (siempre que no haya enlaces 0-0, SS u OS), 

en donde cualquier Ætomo de azufre puede oxidarse opcionalmente a on 

grupo 50 0 SO,, y en donde cualquier Ætomo de carbono puede oxidarse 
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opcionalmente a on grupo carbonilo; excepto que HET-3’ y HET-30 no son 

3 -oxomorfol i n-4 -lb. 

Se entenderÆ que in definiciOn de R 2 en reiacion con formula (IB) 

como on anillo de 6 miembros, seleccionado de fenilo, 3-piridilo y 3,5-

pirimidinilo; sustituido en Ia posiciOn que es para ai eniazamiento con ci 

grupo -Y-NH- con on grupo Wa y, de manera opconal, adicionalmente 

sustituido en on Ætomo de carbono en una o his dos posiciones que son meta 

al enlazamiento con ci grupo -Y-NH- (donde sea posible) por I 6 2 gropes 

independientemente seleccionados de R; coinprende las siguientes 

estructuras, para cada definiciOn del sustituyente R°. 

� )C1i0’Rlb
 

1r1ro 
- R  b 

Analogamente, Se entendera que Ia definiciAn de RZb come on anillo 

heteroarilo de 5 miembros, que contiene I, 2, ó 3 heteroÆtomos 

independientemente seleccionados de 0, N y S (siempre que no haya 

enlaces o-o, s-s u 0-5); sustituido en on Ætomo de carbono que no es 

directamente adyacente al enlazamiento a! grupo -Y-NH- por on grupo 

seieccionado de Wa y, de manera opcional, adicionalmente sustituido en 

carbono (donde estØ disponible) por I 6 2 grupos independientemente 

seleccionados de RM; comprende las siguientes estructuras: 

R4Ljff_ZO(R 

Para evitar dudas, hay que entender que donde en esta especificaciOn 

se califica in grupo por In expresiOn definido anteriormente o definido de 

ahora en adelante, el dicho grupo encierra Ia definiciOn mÆs amplia y que 
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primero ocurra, asi como cada una 
y 

todas Im definiciones particulares pat-a 

ego grupo. 

Hay que entender que donde ]as sustituyentes contienen dos 

sustituyentes on una cadena aiquilo, on Ia cual ]as dos estÆn enlazados pot 

on heteroatomo (per ejemplo dos sustituyentes alcoxi), entonces estos dos 

sustituyentes no son sustituyentes on el mismo stoma de carbonate Ia 

cadena aiquilo. 

Ejemplos de ARV, ARI h 
y 

ARV son fenilo, naflulo, indenUo 
y 

dihidroindenilo. 

Ejemplos de ARIa(1_6C)alquilo, ARlb(16C)alquhIo 0 ARI(I-

� 

6C)a!quilo son bencilo, fenetilo, naffilmetilo 
y 

Ejemplos de ARP-oxi, AR1boxi o ARleoxi son fenoxi 
y 

naftiloxi. 

Ejemplos de ARlhoxi(l_6C)a!quil o ARI°-oxi(l-

6C)alquilo son fenoximetilo 
y 

naftiloxietilo. Ejemplos de ARP-(l 

6C)alcoxi, AR! I -6C)alcoxi 0 AR! e(! -6C)alcoxi son cualquier valor de 

ARr, ARI h o ARI enlazado a cua!quier valor de (1-6C)alcoxi, por 

ejemplo benciloxi 
y 

naftiloxi. La misma convenciOn se aplica siempre que 

AR! a, ARI h0 AR !°se enlaza a otro grupo. 

Ejemplos de HET18, HET-l’, HET-1c, HET-I’, HETIc o HET-!1 

son oxazolilo, oxadiazo!ilo, piridilo, pirimidinilo, imidazolilo, triazolilo, 

pirazinilo, ptrtdazinito, pirrotilo, tienilo 
y 

furito. 

Otros ejemplos de HET-la, HET-l’, HET-l’, HET-l’, HBTle 

HET-l’ incluyen tiazolilo, tetrazolilo, isoxazolilo, pirazolilo, triazinilo, 

tiadiazolilo, oxadiazolilo 
y 

isotiazolilo. 

Ejemplos do HET-l’oxi, HETfoxi, HET_!eOxi, HET-14-oxi, 

HET-11-oxi o HET-V-oxi son oxazolil-2-oxi, 1,2,4-oxadiazolil-3-oxi, 

piridil-2-oxi, 
y 

pirimidini!4-oxi. La convención ya ilustrada pan ARIa, 

ARIb 
y 

ARIC se aplica a HET_Ia, HET-l’, HET -le, HET-l’, HET-le 

HET-i1 enlazado a cualquier otro grupo. 

Ejemplos de HET-2’ son I ,3-benzodioxol-5-ilo, 

quinazolinilo, purinilo, indolilo, benzofljrilo, benzotienilo, cromanilo, 

isocromanilo, quinolinilo e isoquinolinilo. Otros ejemplos de HET-2a 
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HET-2’ incluyen quinoxalinilo, benztiazolilo y benzoxazolilo. Ejemplos de 

HET-3’, HET-3’ 0 HET-30 son morfolinilo, tiomorfolinilo, piperazinilo, 

piperidinilo, 2-oxopperidini1o, pirrolidinilo, 2-oxopirrolidini lo, 

tetrahidrop ran i lo, dihidropi ran ilo, tetrahi drotieni lo, azetidini lo, 

homomorfolinilo, diazepinilo y azepinilo. 

Ejemplos particu)ares de HET-3, }1t1-3 0 HET-3c son morfo]inilo, 

tiomorfolinilo, piperazinilo y piperidinilo. 

Ejemplos de HET_3boxi, HET-3°-oxi 0 HET3coxi son 

morloihijioxi, tiomorloflniloxi, piperaziniloxi, piperidIniloxI, 2-

oxopiperidniloxi, pirrolidiniloxi, 2-oxopirrolidiniloxi, tetrahidropirani loxi, 

dih idrop I rani lox i, tetrab i drofleni oxi azctidi ni loxi, ho momorfo Ii niloxi, 

diazepiniloxi y azepiniloxi. La conveneiôn ya ilustrada para AR]’, ARIb 

ARI Se aplica a HET-3b, HET-30 0 MET-V enlazado a cualquier otro 

grupo. 

Si no indicado en aiguna mm parte, sustituyentes opeionales 

apropiados para an grupo particular son aquellos especificados para grupos 

similares en esta solicitud. 

Un compuesto de formula U) puede formar sales bâsicas a ªcidas 

eatables y, on tales cases, la administracion de on compuesto como una sal 

puede 5cr apropiada, y sales farmacØuticamente aceptables pueden 

4 eaborarse pot uxØtodos convencionales tales como Ins deseritos a 

continuation. Sales apropiadas farmaceuticainente aeptaWes inctuyen 

sales de adicion de Æcido tales como metanosulfonate, tosilato, a- - 

glicerofosfato, fistuarato, cloyhidrato, cityato, maleato, tastrato y (itenos 

preferiblemente) hidrobromuro. Son igualmente apropiadas ]as sales 

formadas con Æcido fosforico y sulfürico. En otro aspccto sales apropiadas 

son sales bÆsicas tales come una sal de metal aleaRno per ejemplo sodlo, 

una sal de metal alcalinoterreo par ejemplo calcio o magnesio, una sal de 

amina orgØnica par ejemplo trietilamina, morfolina, N-metilpiperidina, N-- 

etupiperidina, procaina, dibe.ncilamiria, NN-dibenciletilamina, t1is42-

hidroxietil)amina, N-metil d-glucamina y aminoÆcidos tales como lisina. 

Pueden set mÆs de on cation 0 anion dependiendo del numero de funciones 
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cargadas y Ia valencia de los cationes y aniones. Una sal 

farmacØuticamente aceptable preferida as Is sal de sortie. 

Sin embargo, pam facilitar ci aislamiento de Ia sal durante Ia 

preparaciOn, pueden preferirse sales que son menos solubles en ci 

disolvente escogido, Sean farmacduticamente aceptables o no. 

To la presente invenemn hay que entender que on compuesto de Ia 

formula (1) 0 511 sal puede exhibit el fenomeno de tautomerisolo y que]as 

dibujos ic las formulas en esta especificacion pueden representar 

ænicamcnte una de las posibles formas tautomØricas. Hay que entender que 

In invenciOn abarca cualquier forma tautomØrica que hth[ba la actividad 

DGATI y no hay que limitarla simplemente a una forma tautomØrica 

Icualquicra utilizada en]as dibujos de las formulas. 

En el arte Se conocen diferentes formas de profarniacos. Pam 

ejemplos de tales derivados de profÆrmacos, vØase: 

a) Design of Prodrugs, edged by H. Bundgaard, (Elsevier, 1985) and 

Methods in Enzymology, Vol. 41 p. 309-396, edited by K. Widder, etal. 

(Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by 

Krogsgaard-Larsen and 

H. Bundgaard, Chapter 5 Design and Application of Prodrugs", by H. 

Bundgaard p. 113-191 (1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, at at,, Journal of Pharmaceutical Sciences, 77, 285 

(1988); and 

e) N. ICakeya, eta!, Chem Pharni Bull, 32, 692 (1984). 

Ejernplos de tales profÆrmacos son Østeres escindibes in vivo de an 

compuesto de la invention. Un ester escindible in vivo de on compuesto de 

In invención que contiene on gnipo carbox, Cs, par ejemplo, on ester 

farmacCuticamente aceptable que se escinde en el cuerpo humano o animal 

para producir el Æcido original. Esteres apropiados farmacCuticamente 

aceptables para carboxi incluyen (I-6C)alquil estates, per ejemplo metilo 0 

etilo; (I-6C)alcoxinietil dsteres, par ejemplo metoximetilo; ([-
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6C)aicanoiloximetil estates, por ejemplo pivaloiloximetilo; ftaiidii Østeres; 

(3-SC)cicloalcoxicarboniloxi(I -6C)alquil Østeres, por ejemplo I-

ciclohexilcarbo&loxietiio; 1,3-dioxolan-2-ilmetil Østeres, for ejemplo 5-

matH- I ,3-dioxoian-2-iJmeti!o; (I -6C)alcoxiearbonhioxietil Cs(eres, pot 

ejemplo I -metoxicarboniloxietilo; aminocarborijlmetil ºsteres y so 

versiones mono- 0 di-N-((] -6C)aiquilo), por ejemplo N,N-

dimetilaminocarbonilmetil Østeres y N-etilaminocarbonilinetil Østeres; y 

pueden formarse en cualquier grupo carboxi en ]as compuestos de esta 

invenciôn. Un ester escindible in vivo de on compuesto de Ia inveneiOn que 

contiene on grupo hidroxi es, for ejemplo, on ester farinacuticainente 

aceptable que se escinde en ei cuerpo humano o animal para producir ci 

grupo hidroxi original. Esteres apropiados farmacØuticamente aceptables 

para hidroxi incluyen (I -6C)alc.anoii dstares, par ejemplo acetiE dsteres; y 

benzoil esteres en donde el grupo fenilo puede sustituirse con aminometilo 

o mono- a di-(1-6C)alquil aminometilo N- sustituido, pot ejemplo 4-

arninometiibenzoil Østeres y 4-N,N-dimetilaminometilbenzoil Csteres. 

Se observara for Ins personas expertas en ci Sc qua ciertos 

compuestos de formula (I) contienen âtomos de carbono y/o azufte 

asimØricamente sustituidos y, en consecuencia, puSan existir en, y aislarse 

an, formas Optimamente activas y racCmicas. Algunos compuestos pueden 

exhibir polimorfismo. Hay que entender que a presente invenciOn 

comprende cualquer forma racØnijea, ópticamente actva, polimorfica o 

estereoisomerica, a sus mezclas, forma que posee propiedades miles en Ia 

inhibición de is  actividad DUATI, siendo Men conocido en ci arm cOmo 

preparar formas opticamente activas (por ejemplo, mediante resolución de 

Ia forma racemica pot tdcnicas de recristalizaciOn, mediante sintesis de 

materiales de partida Optimamente activos, mediante sintesis quiral, 

mediante resoluciOn eiizimÆtic% mediante biotransformación, o mediante 

separaciOn cromatografica usando una fase estacionaria quiral) y cómo 

determinar Is eficacia para la inbibiciOn de Is actividad DGATI mediante 

]as pruebas estOndar descrilas arias adelante. 
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Hay que entender asmismo que ciertos compuestos de Ia formula (I) 

sus sales pueden existir en formas solvatadas asi come no solvatadas tales 

como, per ejemplo, formas hidratadas. Hay que entender que In invenciOn 

abarca Ia totalidad de [as formas solvatadas que inhiben Is actividad 

DGAT%. 

Como ya se indicO, homes descubierto one gama de compuestos que 

poseen excelente actividad inhibidora de DOATI. Estos tienen buenas 

propiedades fisicas y/o farmacocineticas en general. Los siguientes 

compuestos poseen propiedades faniiaceuticas y/o fisicas yb 

farmacocinØticas preferidas. 

Aspectos particulares de Ia invenciOn comprenden on compuesto de 

formula (I), o so sal farmaceuticamente aceptable, en donde los 

sustituyentes AR, MET, R1 a y demÆs sustituyentes ya mencionados 

tienen Ins valores delmidos anteriormente, o cualquiera de [as siguientes 

valores (Ins cuales pueden utilizarse donde se considere apropiado con 

cualquiera de Ins definiciones e incorporaciones ya divulgadas o que se 

divulgaran a partir de ahora): 

En una incorporaciOn de In invenciOn Se provee compuestos de 

fOrmula (1), en una incorporaciOn alternativa se proveen sales 

farmacduticamente aceptables de compuestos de formula (I). En una 

incorporaciOn adicional, se proveen profÆmiacos, particularmente dsteres 

escindibles in viva, de compuestos de formula (I). En una incorporaciOn 

adicional, Se proveen sales farmaceuticamente aceptables de profarmacos 

de compuestos de fOrmula (1). La referencia incluida en esta solicitud a on 

compuesto de fOrmula (I) debe tomarse on general para aplicarse tambien a 

compuestos de las formulas (IA), (IB), (IZA), (IZB) y (IZC). 

Valores particulares de gropes variables en compuestos de Ins; 

formulas (I), (IA) y (TB) son Los siguentes. Tales valoies pueden usarse 

donde se considere apropiado con cualquiera de Ins dems valores, 

definiciones, reivindicaciones 0 incorporaciones definidas anterionnente o 

nlªs adelante, 

I) R,RaoRtbesARla 
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rj 

2) R’, RI aOR" as HET- la 

3) R1, R Rh os 

4) 

5) R1 0 RIaso sustituye pot I grupo seleccionado de R’ 0 50 

sustituye par I gn’po seleccionado de R 

6) R’ o se sustituye pot 2 grupos independientemente seleccionados 

de R3 0 RIb se sustituye pot 2 grupos independientemente 

so)eccionados do R3 

7) R1 o R18 se sustituye por 3 grupos; independientemente seleccionados 

de R3 o RIb Sc sustituye pot 3 grupos independientemente 

seleccionados do Rd 

8) R1 o R so sustituye pot 4 grupos independientemente seleccionados 

de R3 0 Se sustituye pot 4 grupos independientemente 

seleccionados de R3 

9) R3 o Rh es halo 

10) R3 o Ra so selecciona do R, R80, ROCO-, R&COO y R8t0-

11) R7 o RIa Se selecciona de R, R5t_ y ROCO-- 

12) R3 o Ra se selecciona de RNHCO-, RCONH, ROCONH- y 

ROCON(Me)- - 

13) R3 o RO so selecciona do R8(I-6C)alquil-, hatoC6atquiIo o hatoC1. 

6alcoxi 

14) R3 a R’a Sc selecciona de R(1-6C)aIquiI-, CTHiaaiFa (en donde a es 

I a 14), -OC614(134F (en donde a es I a 14) 

15) R3 0 Rh se selecciona de(1-6C)alquiltio, &quiicarbonilo y di(l-
- 

6C)(quUaminocarbonilo 

16) R7 0 R’a se selecciona de(3-8C)cicloalquiloxi( I -6C)alquilo, (3-

8C)cicloalquil(1-6C)alcoxi, y (3-8C)cicloalquil(1-6C)alcoxi(l-

6C )aI q ui lo 

17) R3 0 Ra so selecciona de halo, R, RO-, ROCO-, RCoO-, 

RtO-, lN}3CO-, RCONH, RSaOCONH, ocoN(Me) R(% - 

6C)alquil-, halo(1-6C)alquilo (tal como C6H(I3.a)Fa (en donde a es I a 13), 

halo(l-6C)alcoxi (Cal como -OC6H(E3.a}Fa (en donde a es I a 3), (I-
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6C)alquiltio, di(l-6C)alquilaminocarbonilo, (3-8C)cicioalquiloxi( I-

6C)alquilo, (3-8C)cicloalqui)(1 -6C)aicoxi, (3-8C)eic!oalquil( I -6C)alcoxi( I - 

I 6C)alquilo, ARIb_(] -6C)alcoxi, HET- 1b_(1 -6C)alcoxi, HET3’t( I - 

6C)alcoxi, ARIb_oxi(l -6C)alquilo, HET- I b..oxj(l -6C)alquilo, HET3h 

I oxi( -6C)alquiio, AR%b(1 -6C)atcoxi(i -6C)aiquilo, HE1lb(1 -6C)a1cox(1 - 

6C)alquilo, y HET-3’-(l -6C)alcoxi(I -6C)a!quilo 

I I ) P.3 o St selecciona de fenun y HETlh 

19) R3 0 R3aes fenilo 

I 
20) R3 o se setecciona de ARIh_(l6C)a(co%i, y HETIh(t6C)alcoxi, 

HET3h( -6C)alcoxi 

I 4 21) 1( 0 Rh Se selecciona de ARIb_oxi(I_6C)alquilo, HET-I b..oxi(I_ 

6C)alquilo, HET.3b_oxi(I6C)alquiJo, ARI h_(j -6C)alcoxi(l -6C)aiquilo, 

HET- I b.(1 -6C)alcoxi(I -6C)alquiio, y HET_3b( l-6C)alcoxi( l-6C)alquilo 

22) an anillo fenilo, ARIb, 11b  HET-3’ o cicloalquilo on cualquier 

valor pam It3 se sustituye por I 
o 2 sustituyentes independientemente 

I seleceionados de R7 y an anillo fenilo, AR! b  HET-l’, HET3h 

cicloalqwlo on cualquier valor para Ra Se sustituye par I 6 2 sustituyentes 

I independientemente seleccionados de R7d 

23) on anillo fenilo, ARIb, HET-l’, I1ET3h_ o cic!oalquilo on cualquier 

I

 

valor para 0 Ra no Se sustituye 

0 24) on grupo R, (3-8C)eic!oalqui!o, o (1-6C)alqui!o on cualesquiera 

I definiciones para R3 0 no Se sustituye 

25) on gIUpO R8, (3-8C)cicloalquflo, o (I-6C)alquilo on cualesquiera 

I definiciones pam R3 0 Rh Se sustituye par I 6 2 sustituyentes 

independientemente seleccionados de (I -6C)alquilo, (1-6C)alcoxi, (2-

I 6C)alquenilo, (2-6C)alquinilo, hidroxi, ciano, carboxi, arninocarbonilo, - 

C6H(14.a)F (en donde a es I a 14), amino, (I -6C)alquilamino, di( - 

6C)alquilamino, (l-6C)alquiltio, (-6C)aquilsuIfinhIo, (I-

6C)alquilsUlfonilo, aminosulfonilo, (1-6C)aIquiIamnosulfoniIo, di( I - 

6C)aIquiLamnosulfoniLO, (I-6C)a1quUsulfonilamino, anünoearbonilo, (I-

6C)alqUilaminOcarbonilO, di(l_6C)alquilanhinocarbonilO, (I - 

6C)alquilcarbonilamino, (I -6C)alcoxicarbonilaminO, (1 -6C)alcoxicarbonil 
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is 

(N-metiilamino y (I -6C a[quilatuinocarbonitoxi; y10 sustituido POT 1,263 

halo; 

26) 112c, RIaCs on anillo de 6 miembros seleccionado de fenilo, 3-piridilo, 

5-piridilo y 35-pirimidiniio; sustituido en In posieión 4 por on grupo 

seleccionado de R4 y, do manera opciorial, adicionalmente sustituido en on 

Ætomo do carbono en one o dos posidones meta en relaciOn con ci 

enlazamiento al. grupo -Y-NH- (donde sea posibie) per I ó 2 grupos 

independientemente s&eccionados de R; 

27) R2b Cs on anillo de 6 miembros seleccionado de fenilo, 3-piridilo, 5-

piridilo y 3,5-pirimidinilo; sustituido en la posición 4 per on grope  

seleccionado de g4a y, do manera opcional, adicionalmente sustituido en on 

Ætomo do carbono en una o dos pc,siciones meta on relaclOn con ci 

eniazamiento a! grupo -Y-NH- (donde sea posible) por I 6 2 grupos 

independientemente sekocionados do R; 

28) R2, R’a o es fenilo 

29) 1k2, R’ o Rib es 3-piridilo 

30) R2, R2 0 Rb es fenilo o 3-piridilo 

31) R2 a RIaes on anillo de 6 miembros sustituido en Ia posición quo es 

paPa al eniazamiento con ci grupo -Y-NH- per on gnipo seleccionado do 

R4; 0 no grupo R2b es on anillo de 6 miembros sustituido en In posieión que 

Cs para al entazatuiento cone! grupo -Y-NH- per on grupo seleccionado de 

Wa 

32) R1 o Wa es on anillo de 6 miembros sustituido en a posiolOn quo Cs 

para al eniazamiento cone! grupo -Y-NH- por on grupo seleccionado de R4 

y sustituido adicionalmente en on dtomo de carbono en one posiciOn 3 por 

0 R1 es on anillo do 6 miembros sustituido en la posicion quo Cs para 

al enlazamiento con ci grupo -Y-NH- per on grupo seleccionado de R4a y 

sustituido adicionalmente en sri Ætorno de carbono en one posición 3 por 

33) j(2 o es on grupo o sub-formula (iv) come ya se definió; o es 

on anillo heteroarilo de S miembros, quo contiene I, 2, 6 3 heteroatomos 

independientemente seleccionados de 0, N y S (siempte quo no haya 
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enlaces 0-0, S-S u 0-S); sustituido on on Ætomo de carbono on una 

posición que no es adyacente al enlazanilento a! grupo -Y-NH- por un 

grupo seleccionado de Ra y, de manera opcional, adicionalmente sustituido 

on carbono (donde estØ thsponible) por 1 6 2 grupos independientemente 

seleecionados de R 

34) R1 o R24 as on grupo HET-2’ opcionalmente sustituido con metilo 

35) R4 o es fenilo 

36) R4 o es HET30 (en donde cualquier Ætomo de nitrógeno 

disponible se sustituye por R5 siempre que, con ello, no Se cuaternice) 

37) R40R4àe5  HET _lc 

39) R4 o R laSC selecciona de lenoxi, HET-%-OXi, WbO, fenil(1-

6C)alcoxi y HET-I’-(l-6C)alcoxi 

39) R4 o e Se selecciona de Rb RSbO( I-6C)a!quilo, amino( I - 

óC)alquilo, hidroxi( l-6C)aiquilo, fenoxi( I -6C)alquilo y HET_IV_oxi(I - 

6C)alquilo 

40) R4 o Se selecciona de R e hidroxi(l-6C)alquilo 

41) R4 a R 4aSe selecciona de fenilamino, fenil( I -6C)alquilamino, HET-

[,-amino,

ET-

Icamino, HET-I c_(1 -6C)alquilamino, (l-ÔC)alquilamino, N-fenil-N-(l - 

6C)alqui!amino, N-fenil(l -6C)alquil-N-(l -6C)alquilamino, N-(HET-1 °)-N- - 

(l-6C)alquilamino, y di(I-

6C)alquilamino 

42) R4 olt4a se selecciona de feniamirio, N-fenil-N-(l -6C)alquRamino 

43) R4 0 Raa se selecciona de fenilo, HET3c, fenoxi, HETlcoxi, R0-, 

fenil( I -6C)aicoxi, RET- I C( I -6C)alcoxi, RS’, hidroxi(1-6C)alquilo, 

fenilamino y N-fenil-N-(l -6C)a!quilamino 

44) on anhllo aiquilo, R, fenilo, HET-V HET-V 0 HET-3c on cualquiera de Ins 

deirniciones pan R4se sustituye por I o 2 sustiluyentes independientemente 

seleccionados de R7b; 0 an anillo aiquilo, R8b, fenilo, HET-I° 0 HET30 Cr) 

cualquiera de las definidones para Se sustituye por I O 2 sustituyentes 

independientemente seleccionados de R7 

45) Un anillo aiquilo, Rb. fenilo, HET- o HET3e en cualquiera de las 

definiciones pam W o nose sustituye 
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46) P.5 o Sc seleodona de (1 -6C)alquilo y (3-8C)cicloaZquilo 

47) R5o RSa Cs R8t0-

48) H? o esfenilo(opcionalmentesustituido)oHET-ld 

49) R5 o Cs fenijearbonilo (opc.ionalmente sustituido) o HETl-- 

carbonhlo 

50) R5 0 Rsa Se seIeciona de carboxl, (I -6C)alcoxicarbonhlo, RNl-1CO-, 

(% -6C)alcoxisulfoniio, (3 -6C)alquilamiuosulfonilo, (1 -6C)alquhIsuIfinilo y 

(I-6C)alqui!sulfonilo 

51) P.5 o se seecciona de (1-6C)akodcarboniIo y (I-
- 

6C)alquilsulfonilo 

52) R5 o se seleccion de (I.-6C)alquilo, HET-1, RCO-, (1-

6C)aIcoxicarboniloy (1-6C)alquilsulfonilo 

53) cualquier grupo (1-6C)alquiio en cualquiera de las definiciones de It5 

o se sustituye par an sustituyente seleccionado de (1-6C)aicoxi, (I-

6C)alquiIS(0)p- (en donde p es 0, I 6 2), amino. (1-6C)alquilamino, 

hidroxi, carboxi, (2-6C)alquenilo, (2-6C)alquinilo, fenilo (opcionalmente 

sustituido) y HET- I 

54) cualquier grupo (l-6C)alquilo Cfl cualquiCra de las definiciones de It5 

o R54 no Se sustituye 

55) R, Rh", R 0 R SC selecciona de RSd, RsJO, ROCO y Rm’COO-

S 56) R6a, R, R6° o Se selecciona de halo y ciano 

57) t, R, R 0 e SC selecciona de halo(I-6C)alquilo, dihalo(I-

6C)alquilo 

58) R6a, R6, R’ 0 SC selCcciona de (1-6C)alcoxi(1 -6C)alquilo y 

(I -6C)&coxi(I -6C)alcoxi 

59) R, R61, R& o e se selecciona de (1 4C)alquilcarbonilo y (% - 

6C)alquilS(0),- (en dondC p es 0, I 62) 

60) 
R, Rbb, R6 o SC selecciona de (-6C)aIqui[aminocarboniLo, dt(1-

6C)alquilaminocarbonilo, (1-6C)alquilcarbonilamino, (I-

6C)atquilaminosuifonilo, di( I -6C)alquilaminosulfonilc y (I - 

6C)aiquiisulfonilamino 
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Li 

61) Ra, R°, ROC o so selecciona do ARI 1-6C)aicoxi, HET- I C_( I - 

OC)alcoxi, RET3t(1 -60)alcoxi, ARP-oxi(1 -6C)alquIlo, 1-lET- l-oxi(l - 

6C)alqui!o, HET3coxi(J -6C)atquilo, ARI c_(l6C)alcoxi( l-6C)alquilo, 

BET-I t_( I-6C)alcoxi( l-6C)alquilo, y HET3e( l-6C)akox( I -6C)alquilo 

62) cualquier anulo aiquilo, R8, fenUo, ARY, I-(ET-V, HET-3t o 

ciclo&quilo en cualquier valor para Rd, Rob se sustituye por 1, 2 ó 3 

sustituyentes independientemente seleccionados do R’, o en cualquier valor 

pan o R so sustituye por I, 2 6 3 sustituyentes independientemente 

seleccionados do g71 

63) cualquier anillo aiquilo, fenilo, ARV, HET-1% HET-3 o 

cicloalquilo en cualquier valor para R°, Rh, RC 0 no so sustituye 

64) R7a, R7’, K", R’, R’ 0 R’1 es RSC (opcionalmente sustituido con I, 2 

o 

3 halo o con hidroxi) 

65) R7’, R7h, R’°, R7, R7C o R’ as R°O- (opcionalmente sustituido con I, 

2 6 3 halo) 

66) R7a, R o R7C so selecciona do ROCO-, jSC00, RCO-, 

RNHCO-, R10R’NCO, RCONH, R8’OCONH- y ROCON(Me)-

67) R7U, R7C o K71 at selecciona do B?°OCO-, 

R0NHCO, (R&)1NCO, R8’CONH, ROCONH- y ROCON(Me)-

68) R7a, R7 o se selecciona de RS0(l6C)aIquil, halo, claim, carboxi, 

carboxi( I-6C)alquilo, hidroxi, aniinocarbonilo, halo(] -6C)alquilo, halo(l - 

6C)alcoxi 

69) 0, R" oR7t se selecciona de R(I-6C)aIquil-, halo, ciano, carboxi, 

carboxi(l-6C)alquilo, hidroxi, aminocarbonilo, -0511(13.3)F. (en donde a es 

I a 13), OC6H14.a)Fa (en donde a as I a 13) 

70) 0, R’ o R" Se selecciona de RseS(0)_ (en donde p es 0, I o 2), 

amino(I-6C)akluilo, RNH(1-6C)alquilo, R1 R’°N(l-ôC)alquilo, 

RNHSO,-, R"R’°NS02-, y RstS(32NH 

71) 0, R 7 0 R’1 so selecciona de R8°S(0),- (en donde p es 0, I 6 2), 

amino{ I -6C)alquilo, RNH( I-6C)alquhlo, (R°)1N(I -6C)alquilo, 

R’NHS02-, (R%NSO2-, y 
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72) R, R.Sb, RSc, R, R8C 0 se seIeccona de (I-6C)alquUo, (2-

6C)alqucnilo, (2-6C)a!quinilo, (38C)ciclothquiIo 

73) R, R8°, RSd, R 0 R se seleeciona de (t-6C)aIu[Io (3-

8C)dcloaiquilo 

74) R Sa RSb, RSC, ft d, R o  8 se selecciona de (I -6C)aquilo , 

75) 
ARr, 

ARIB0 ARIC es fenilo 

76) AR! , AR! 0 ARle es Ufl sistema de anillo fusionado biciciico de 
6,5,06,6 

miembros, 

77) AR!a, AR!’ U ARIC es naftulo 
78) ARV, ARIb o AR!c Cs feni!o, dihidroindeni!o 0 naftilo 

79)
 HET-la, HET- !b, HET-1c, HET1d, HET-!e U HET-l’ es un anfflo 

heteroarilo de 5 miembros 

80) HET- !, HET- lb, HET-le, HETId, HET-1c 0 HET-I’ es un anil!o 
heteroarilo 

de 6 miembros 

81) HET- es un sistema de ani!io heterocc!ico biciciico 5,5 o 

6,6 fusionado 

82) nET24 0 HET_2b Cs un sistema de anil!o heterocidilco bicic!ico es un 

5,6-6,5 fusionado 

83) HET-3’, HET-3c o HET-3° es un anillo do  miembros 

84) !-JET?, HET-3’0 HET-3t CS un ani!Io de 6 miembros 

� 

85) HET3b, HET-3c 0 HET-30 Cs un anil!o del miembros 

86) HET3h, HET-3° 0 HET-3c Cs un aniilo de 4 miembros 

87) S CS convenientemente 0 

En todavia otros compuestos preferidos: 

88) P.4 es on grupo R8b donde RSb Cs (3-SC)cic!oalqui!o ml como 

cic!ohexi!o 

89) R4 es un grupo Rb donde R5 Se sustkuye por un sustituyente R7b 

90) R Cs H2NCO(CR’R’), - o(R’°R")NCO(CH,), 

91) R7h es I-1CONH(CR’3R"), HCONR(CR"R’4), 

RxtONR(CTtuRI4), 

92) R7b es o R’2(!-6C)alqui!o, 

93) R1 o R2S Cs Un gnpo ciclohexilo. 
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En in aspecto adicional de Ia invenciOn se provee on compuesto de ia 

fOrmula (18’) o su sai fannacØutieamente aceptabie, ci coal on compuesto de 

la formula (18) como ya Sc indicO, en donde: 

Se selecciona de ARI, HET-la y HET-2’; en donde Rib so 

sustituye cpcionahuente per t, 6 2 gropes independieritemente 

seleccionados de Rk; 

R3a Se selecciona de halo, R, WO-, R’OCO-, RCOO-, RCO-, 

RsaNHcO, RCONH, ROCONH-, ROCON(Me)-, R(1-6C)alquil-, - 

CH(13a)Fa (en donde a es I a 13), OC6H{3a}Pa (en donde a es I a 13), (I-

6C)alquiltio, di(l-6C)alquflaminocai-boniio, fenilo, HET-l’, ARI h(J - 

6C)alcoxi, HET-1 b_( I -6C)alcoxi, HET-3h( l-6C)aicoxi, ARI h..oxi( I-

6C)atquilo, HET_Ihoxi(I6C)aqu(lo, HET_3boxi(_6C)alquilo, ARIb_ci - 

6C)aIcox(I-6C)aiquHo, HETlb(16C)aIcoxi(I_6C)aIquiIo, y HET3b_(l 

6C)acoxi( I -SC)alquilo; 

en donde cualquier aniIIo fenilo, ARIb, HET-I’, HET 3’ o cicloalquilo en 

cualquiera do los valores anteriores para R7 puede sustituirse 

opcionaimente per 16 2 sustituyentes independientemente selec&onados do 

y en donde cualquier grupo ea, o (I-6C)atqu[Io en cuaiqu[era de tas 

anteriores definiciones para R’ puede sustituhse opcionalmente per I 0 2 

Ssustituyentes independientemente seleccionados de (1-6C)&qulo, (-

6C)alcoxi, hidroxi, carboxi, -C6H(13)F, (en donde a es I a 13), (1-

6C)alquiiamino, di(1 -6C)alqui!amino, (I -6C)alquilsu!fonilo, (I - 

6C)aiquilaminosuifonilo, di( l-6C)alquilaminosulfonilo, (I - 

6C)alquiluIfonilamino, aminocarbonilo, (1-6C)alquilaminocarboniio, di(I-

6C)alquilaminocarbonilo, (I -6C)aiquilcarbonilainino, (I-

6C)alcoxicarbonilamino; y/o cualquier grupo R, 0 (1-6c)alquilo en 

cualquiera de las anteriores definiciones para R3a puede sustituirse 

opcionalniente por I, 2 6 3 halo; 

Cs: 

a) an anillo de 6 miembros seleccionado de fenilo, 3-piridilo y 3,5-

piilmidinilo; sustituido en la posiciOn que espara al enlazarniento del grupo 
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-Y-NH- por on grupo seleccionado de R y, de manera opcional, 

adicionalmente sustituido en no Ætomo de carbono en una o dos posiciones 

3 (donde sea posible) por I o 2 grupos independientemente seleccionados 

de Roe; 

Wa se selecciona de: 

a) fenilo; 

b) HET-? (en donde euaiquier Ætomo de nitrAgeno disponiblŁ se sustimyc 

por R58 siempre que, con ello, no Se cuaternice); 

C) HET- lc; 

d) fŁnoxi, HET-I-oxi, RYbO_, fenit{l-6C)atco%i y HET-Y-(1-6C)akoxi; 

e) Rs’, R$b0(16C)alquilo, amino(1 -6C)alquilo, hidroxi(l-6C)alquilo 

fenoxi(l -6C)alqui]o, MET-I e_oxi(16C)alquiIo; y 

O fenilamino, fenil(l-6C)alquilamino, HETIc_amino, HETIc(l 

6c)alquilamino, (1-6C)alquilamino, N-fenil-N-(1-6C)alquilamino, N-

fenil(l -6C)alquil-N-(1 -6C)alquilamino, 

N-(ET- lc(1 -oC)alquii)-N-(1 -6C)&quilamino, y di( l-6C)alquilamino; 

en donde cualquier anfllo alguilo, R, fenhlo, 14ET-V 0 HET-V en 

cualquiera de ]as definiciones a) a para R4 puede sustituirse 

opciona!mente per I a 2 sustituyentes independientemente seleccionados de 

R7c; 

se selecciona de (1-6C)alquilo, (3-8C)eicloalquilo, feniio 

(opcionaimente sustituido con I 6 2 halo), HET_Id, R’CO-, fenilearbonilo 

(en donde ci fenilo se sustituye opejonalmente con I 
o 2 halo), 1-JET-I 

earbonilo, (I-6C)alcoxicarbonflo, RNHCO-, (1-6C)alcoxisulfonilo, (I-

oC)alquilaminosulfonilo, (1-6C)alquilsuiflnilo y (1-6C)alquilsulfonilo; an 

donde cualquier grupo (I-6C)alquilo an cualquiera de ]as definiciones de 

R5O puede susutuirse opelonalmeute pot an sustituyente seleccionado de (i - 

6C)alcoxi, (I _6C)alquilS(0)- (en donde p’ es 0, 1 ó 2). amino, (I - 

6C)alquilamino, hidroxi, carboxi, fenilo (opcionalmente sustituido con I 62 

halo) y HET- I 

Rtic y Rod Se seleccionan independientemente de gd, RO-, R Id OCO-, 

RCOO-, halo, dame, halo(I-6C)a1quilo, dihalo(t-6C)a(quilo, (1-
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6C)ateoxi(I-6C)aiquiio, (14C)atcoxi( 1-6C)a(cox, ( -6C)alquikarbonlio y 

(I -6C)alquilS(0)- (en donde p es 0, 1 6 2), en donde cualquier alquilo o 

en cualquiera de los valores anteriores pm-a R60 o Rod puede sustituirse 

opcionalmente por I, 2 o 3 sustituyentes independientemente selec-cionados 

de R’1; 

0, RYe y se se)eccionan independientemente do It 

(opcionalmente sustituido con I, 2 6 3 halo o con hidroxi), R0-

(opcionalmente susthuido con 1, 2 o 3 halo), halo, ciano, carboxi, 

carboxi(l -OC)alquilo, hkjroxi, aminocarbonilo, -CcHt3F, (en donde a es 

a 13), OCbH{IJFa (en donde a es I a 13), RnS(0)_ (en donde pesO, 1 ó 

2); 

cada R, R, K84 We oR81 se selecciona de (i-6C)alquilo; 

cada ARV, AR1b o ARV es fenilo o on sistema de anillo biciclico 

6,5,6 6,6 fusionado, en donde[as dos anillos son earbocielicos y en donde 

nor to means ci anillo enlazdo at Ætomo de nitrogeno enlazante es 

completamente aromÆtico; 

cada HET-l’, HET-1, HET-1c, HETid, HETle 0 HET-11 es on 

anillo heteroarilo de $ 6 6 miernbros, que contiene I, 2, o 3 heteroätomos 

independientemente seleccionados do 0, N y S (siernpre que no haya 

enlaces o-o,  s-s u 0-5), en donde cualquier Ætomo de azufre puede 

oxidarse opcionalmente a on grupo so o SO2, y en donde cualquier Ætomo 

de carbono puede oxidarse opcionalmente a on grape carbonilo; 

cada HET-2a 0 IIET_26 es on sistoma do anillo heterociclic.o 

aromÆtico o parcialmente saturado, bicidlico, 5,5, 5,6, 6,5 6 6,6 fusionado, 

que contiene I, 2, 3 6 4 heteroatomos independientemente seleccionados de 

0, N y S (siempre que no haya enlaces 0-0, S-S u 0-5), on Ins cuales el 

anillo directamente enlazado at Ætomo de nitrÆgeno entazante as aromMico, 

y cualquiera de ins dos anilios del sistema de anillo biciolico puede 5cr 

carbox 11100; 

HET-3’, HET-3° o HET -3c se selecciona independientemente de on 

anjilo heterocidlico de 4, 5, 6 6 7 miembros, parcal o completamente 

saturado, que contiene I, 2, 6 3 betetoÆtomos independientemente 
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seleccionados do 0, N   S (siempre que no haya enlaces o-o, s-s u 0-5), 

on donde cuaiquier Ætorno de uufre puede oxidarse opcionalmente on on 

grupo SO o SO2, y an donde cualquier Ætomo de carbono puede oxidarse 

opcionalmente a on grupo carbonilo; excepto que HET-k, HET-3’ 0 HET-

30  es 3-oxomorfolin-4-ilo. 

En on aspecto adicional de Is invention Se provee on compuesto do Is 

formula (IS’) o so sal thrmacØuticamente aceptable, que Cs on compuesto 

de Ia fonnula (IB) como ya so indicO, en donde: 

Rib se solecciona de ARIa, HETIa y HET_23; en donde Rh Se 

sustituye opcionalmente per I, 6 2 grupos independientemente 

sejeccionados de Ria; 

Ro se selecciona de halo, R, R8O, RSa00O3 Rc00-, iYaco, - 

C6H(13.a)Fa (en donde a as I a 13), -005H(I3.a)Fa (en donde a es I a 13), (I-

6C)aIquiltio, di(l-6C)alquilaminoearbonilo, handle, HET-l’, ARIh_(l 

6C)alcoxi, HET_Ib(I6C)alcoxi, en donde cualquier grupo R la, 0(I-

6c)alquilo en cualquiera de las mnerores definiciones pam R puede 

sustituirse opcionalmente par I 6 2 sustituyentes independientemente 

seleccionados de (1-6C)alcoxi, hidroxi, carboxi, _C6H(I3.a)Fa (en donde a Cs 

I a 13);y/opor 1,263 halo; 

� R 2 os fenilo 0 3-piridilo; sustituido en a posiciOn que Cs pwa al 

enlazamiento Con el grupo -Y-NI-I- par on gnipo seleccionado de R4 y, do 

manera opc.ional, adicionalmente sustituido en on Ætomo do carbono en una 

o [as dos posiciones mew con respecto al enlazamiento con el grupo -Y-

NR- (donde sea posibte) per 1 6 2 grupos independientemente 

seleccionados de R; 

so selecciona de: 

a) fenilo; 

b) HET-3’ (en donde cualquier Ætomo de nitrógeno disponible Se sustkuye 

POT R5 siempre que, con eUo no Se cuaternice); 

d) fenoxi, HET-1 RO-, fenil(I -6C)alcox y HET-7 1-6C)alcoxi; 

e) R, RO(I-6C)alquilo, hidroxi(l-6C)alquilo; y 
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fenilamino, fenil(l -6C)alquilarnino, HET- I Camino, I-IET-l’-(l - 

6C)alquilarnino, (i -6C)alquilamino, N-fcnil-N-(l -6C)alquilamino y di(1 - 

6C)atqui amino; 

Sc selecciona de (I -6C)alquilo, fenilo (opcionalmente sustituido 

con I 6 2 halo), HET-14, R&CO, fenilcarbonilo (en donde ci fenilo se 

sustituye opcionalmente con 1 5 2 halo), HETldcarbonilo, (I-

6C)alcoxicarbonilo, RNFIC0-, (I -6C)aleoxisulfonilo. (I - 

6C)&quilmuinosu)fonilo, y (1 -6C)alquilsufl’onilo; en donde cualquier grupo 

(1-6C)alquilo en cualquiera de his definiciones do R la puede sustituirse 

opcionalmente por on sustituyente seleccionado de (I -6C)alcoxi, (I - 

6C)alquils(0)p. (en donde p Cs 0, 1 6 2), amino, (1-6C)alqui)amino, 

hidroxi, carboxi, thnilo (opcionalmente sustituido con I o 2 halo) y HET- I 

so selecciona do gad, halo y ciano; 

R, g8b RC REd Cs (1-6C)alquilo; 

ARV 0 ARIb es fenilo o un sistema de anillo flisionado 6,5, 6 6,6 

bIcicilco, en donde los dos anhllos son carbociclicos y en donde per lo 

menos ci anillo enlazado al Ætomo do nitrOgeno enlazante es complelarnente 

aromÆt co; 

HET-1, HET-l’, HET-%’, HETId 0 HET-I es on aniflo heteroari)o 

do 5 66 miembros que contiene 1,2,63 heteroatomos independientemente 

seleccionados de 0, N   S (siempre quo no haya enlaces o-o, s-s u 0-5), 

en donde cualquier stoma do azufre puede oxidarse opcionalmente a on 

grupo SO o SO2, y en donde cualquier Ætomo de carbono puede oxidarse 

opcionalmente a on grupo carbomlo; 

es on sistema de anillo heterociclico aromdtico o 

parcialmente saturado, biciclico 5,5, 5,6, 6,5 6 6,6 flisionado, quo contiene 

1, 2, 3 6 4 heteroÆtomos independientemento seleecionados de 0, N y S 

(siempre qua no haya enlaces 0-0, S -S u O-S), en los cuales el anillo 

directamente enlazado al ätomo de nitrógeno enlazante as aromÆtico, y 

cualquiera do los dos anillos del sistema de anillo biciclico puede ser 

carbox iii co; 
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HET-3c es on anhllo heterociclico do S o 6 miembros, parcial o 

completamente saturado, quo contiene 1, 2, 0 3 heteroatomos 

independientemente seleccionados de 0, N y S (siempre quo no hays 

enlaces 0-0, S-S U 0-S), en donde cuaquier Ætomo do andre puede 

oxidarse opcionalmente a on grupo SO o SO,, y an donde cuatquier tome 

de carbono puede oxidarse opcionanicnte a on grupo carbonilo; excepto 

quo 1-WT-3 noes 3-oxomorfolin-44lo. 

En an aspecto adicional de Is invenciOn Se provee on compuesto de Ia 

formula (18) o so sal farmaceuticamente aceptable, que as on compuesto 

do Is formula (18) como ya Se indicó, en donde: 

Rib so selecciona do ARP y HET-2a; en donde Rib Se sustituye 

opcionalmcnte par 16 2 grupos independientemente seleccionados de R3a; 

Ro Se selecciona do halo, R, RaO, ROCO-, C61i(3)Fa (en donde 

a es I a 13), y (I -6C)alquiltio; 

es fenilo 0 3-piridilo; sustituido en In posición quo es Para ai 

enlazamiento con ci grupo -V-NH- par an grupo seleccionado de R4a y, de 

manera opcionai, adicionalmente sustituido an on atomo do carbono en una 

o las dos posiciones quo son rnerci M enlazarcRer%to con el gcupo -V-NH-

(donde sea posible) per I 6 2 grapes independientemente seleccionados do 

� 

se selecciona de: 

a) fenilo; 

b) HET-3 (en donde cualquier Ætomo de nhtrogeno disponible so sustituye 

per R la siempre quo, con ello, no Se cuatemice) 

d) fenoxi, HET-l’--oxi, R0-, feni -6C)aIcox y HETic1 -6C)aleoxi; 

e) gb e hidroxi( I-ÔC)alquilo; y 

1) feniiamino y N-fcnil-N-(-6C)aiquilamno; 

Ro se selecciona do (I-6C)alquilo, bencilo, HETId, R&CO, 

fenilcarbonhlo (en donde ci fenilo Se sustituye opcionaimente con 1 6 2 

halo), HET- P’-carbonilo, (l-6C)alcoxicarbonilo y (1-6C)aIquilsuIfoniIo 

so selecciona do RSd, halo y ciano; 
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R, R’ y se seleccionan indepenthentemente de (I - 

6C)alqui 10; 

ARIa se selecciona de fenilo, naftilo, indenhlo y dihidroindenilo; 

HET _lc OHET_Ides pindilo; 

usT2a es 1,3-benzodioxolilo; 

UET3c so selecciona de morfolino, morfolinilo, piperazinilo y 

piperidinilo. 

En an aspecto adichonal de to invcnciOn Sc provee on compuesto de Ia 

formula (lW’). o so sal farmacØuticamente aceptable, que es on compuesto 

de to formula (IB) como ya Se indicO, Cr, donde 

R lb so selecciona de fenilo, 1-naftilo y 2-naftilo, selecciortaæo 

opcionalmente con 1,263 flacon; 

es feni[o o piridilo; sustituido coma Se describe per un grupo y on 

grupo 

R6°es. halo, preferiblemeute fluoco o ciao; 

es morfolino, acilpiperazinilo 0 fenilo. 

En un aspecto 74icional de is, inverici6n SC provee on compuesto de is  

fonnula (lB .... ) a su sal famiacØuticamente aceptable, que es on compuesto 

de Is  fomiula (IB) como ya Se indicô, en donde 

Rib se selecciona de fertile, I -naftulo y 2-naftilo, opehonalmente sustituido 

con I, 2 6 3 fluoro; 

Cs fenilo o piridilo; sustituido como se describe par on grupo R 41y un 

grupo RM 

R6C es halo, preferiblemente fluoro 0 cloro; 

es morfoflno 0 acIlpperazinhlo, 

Compuestos preferidos de Ia invenciOn son uno cualquiera de ]as 

siguientes, o sus sales farmaceuticamente aceptables y/o sus profarmacos: 

N-[4-(4-morfolinfl)fenil]-5-[[3-(fenilmetoxi)fenil]amino]- I 3,4-oxadiazol-

2-carboxam ida; 

5_[(4-cloro-3-metilfenil)amino]-N-[4_(4-morfoliniflfenilF I ,3,4-oxadiazol-

2 -carboxam d a; 
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5-[(4-clorolenil)amino]-N-[4-(4-morfolinil)fenilJ-1 ,34-oxadiazol-2-

o at boxam Id a 

5-[(2,3-dihidro- I H-inden-5-U)amino]-N-[4-(4-morfolinhl)fenil]- 1,3,4-

oxadiazo I -2-carboxamida; 

5-[(3-metilfenil)amino]-N-[4-(4-morfolinil)fenUJ-I ,3,4-oxadiazol-2-

carboxam ida; 

Nj4-(4-morfoliniflfenil]-5-(l -naftalenilamino)-1 ,3,4-oxadiazo1-2-

carboxamida; 

5-f(3 4-difluorofenil)amino]-N-[4-(4-morfolinil)feniIJ- I ,3 4-oxadiazol-2-

carboxamida; 

Æc do 3 -j[5 411 -(4-morfolinil) fenlijamino] carbonifl -1 3 ,4-oxadi azol -2-il] 

amino]-benzoico, ester etlilco; 

5-((3-etufenil)am[nol-N-[4-(4-morfolinhl)fenil]-I 3 4-oxadiazot-2-

carboxamida; 

5-[(3-clorothnil)amino]-N-[4-(4-morfolinhl)fenil]-1 ,3,4-oxadiazol-2-

carboxamida; 

N-[4-(4-morfolinil)fenil]-5-(2-naftalenilamino)-1 ,3,4-oxadiazol-2-

carboxamida; 

5-[(3-bromofenil)amino]-N-[4-(4-morfolinhl)fenilj-1 ,3,4-oxadiazol-2-

c arboxami da; 

5_[(3,4-dimetilfenhl)ajnino]-N-[4-(4-morfolinil)fenil]-1 ,3,4-oxadiazol-2-

carboxamida; 

5-[(3-cloro-4-metilfenil)amino]-N-[4-(4-mOrfOlinil)fenil]- I ,3,4-oxadiazol-

2- c arboxam Ida, 

5-[[3-(metiItiO)fenhl}amino]-N-[4-(4-morfolinhl)feoII]-I ,3,4-oxadiazol--2-

carboxam Ida, 

5-[(4-fluoro-3-metilfenil)aminoj-N-[4-(4-morfolinil)fenil]- I ,3,4-oxadiazol-

2-c arboxamida, 

5-[(3,5-dmetiIfenhI)amino]-N-[4-(4-morfolinfl)feniI]- I ,3,4-oxadiazol-2-

carboxamida, 

,3,4-oxadiazo-2-

c ax b ox a m id a, 
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5-[(2,3--difluorofenil$minoJ-N-[4-(4-morfolinil)fenil]-1 ,3,4-oxadazol-2-

b ox amid a, 

5-[(2,4-difluorofenil)amino]-N-[4-(4-morfolinil)fenil]- I ,3,4-oxadiazol-2-

carboxamida; 

1,1 -dmetiIetiI)feniI]aminoJ-N-[4-(4-morfo!inii)feniI]- 1,3,4-

oxadiazol - 2-carboxarnida; 

5-f(4-metilfenil)amino]-N-[4-(4-morfolhuil)feniI]-1 ,3,4-oxadiazol-2-

carboxamida; 

N-[4-(4-mortblinii)fenll]-5-(fenilamino)-1 ,34-oxadiazol-2-carboxasnida; 

N-[4-(4-morfollnil)fenil]-5-[[3-(trifluorometil)fenjl]amino}-1 ,3,4-oxadiazol-

2-carboxamida; 

5-1(4-fluorofenhl)amino}-N-[4-(4-morfolinil)fenhl]-I ,3,4-oxadiazol-2-

carboxamida 

5- [ (2-cl orofeni i )am i no] -N- [4-(4-morfol in ii) feni I] - I ,3 4-oxad I azo 1-2 - 

carboxam d a; 

5-1(2-cloro-4-metilfenil)amino]-N-[4-(4_morfoliniUfenhl]- I ,3,4-oxadiazol-

2-carboxamida; 

5-[(2,3-dimctilfenhl)ainino]-N-[4-(4-moilolinil)fenil]-1 ,3,4-oxadiazol-2-

carboxamida; 

5-[(24uorofenil)amino]-N-14-(4-morfolinhl)fenil]-1 ,34-oxadiazol-2-

carboxamida; 

5[(2-mettlfenil)aminoI-N-[4-(4-morfoRnil)fenUj-t ,34-oxadiazo1-2-

carboxamida; 

5-[(3-fluorofenil)amtho]-N-[4-(4--morfolinil)fenil]- I,3,4-oxadiazol-2-

carboxam Ida; 

5-([2-(l -metileil)fenil]amino]-N-[4-(4-morfolinil)fenil]- I 3,4-oxadiazol-2-

carboxam Ida; 

5-[(4-metoxifenil)amino]-N-[4-(4-morfolinil )fenil]- 1,3 ,4-oxadiazol-2-

carboxam Ida; 

I ,3-benzodioxol-5-Uamino)-N-[4-(4-morfolinil)fenil]-I ,3,4-oxadiazol-2-

c ar b ox amid a 
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S -[(2-yodofenil)ami no] -N - [4-(4-m orfol mu) feni I] - I ,3 4-oxad i azol-2 - 

carboxamida; 

N-[3-cloro-4.(4-morfoliniflfeni 1-5 -[(3 -metilfenil)amino]- 1,3 ,4-oxaiiiazo[-

2-carboxamida; 

N-[3-fluoro-4-(4-morIolinil)fenilJ-5-(I-naflalenilamino)-1 ,3,4-oxadiazoi-2-

carboxam da; 

N-[3-cloro-4-(4-morfolinil)fenii]-5-(1-nafl&eniiamino)-I ,3,4-oxadiazol-2-

carboxatrnda; 

5-[(3,4-difluorofenii)amino]-N-[3-metil-4-(4-morfotlnil)fenil]- 3,4-

oxad I azol-2 -carboxam Ida; 

N-[3-meti1-4-(4-morfolinil)fenil]-5-[(3-meti!fenil)amino]-I ,3,4-oxadiazol-

2-carboxarnida; 

N-13-fluorO-4-(4-morfollnil)fenil1-5-I(3-rnetllfeniDaminoJ-1,34-oxadiazol-

2-carboxarnida, 

N- [3 -cloro-4-( -morfol mi )fcni il-S -[(2-fl uorofeni )ami nol- I ,3 ,4-oxadiazol - 

2- carboxani ida, 

N-[3-fluoro4-(4-morfolinil)fenilJ-5-[(2-fluorofenil)amino]--1 ,34-oxadiazol-

2-carboxamida; 

5-[(2-fluorofenil)aminoJ-N-[3-metil-4-(4-morfolinil)fenil]- I ,3,4-oxadiazol-

2-carboxamida; 

N-[3-ciano-4-(4-morfolinil)fenil]-5-(I -naftalenilamino)- I ,3,4-oxadiazol-2-

carboxam Ida; 

5- [(2,5 -di fi uoro feni I )amino] - N - [ 6-(4- morfo I ni U- -piridinil] - I 34-

o xadiazo I -2-carboxamida; 

N-16-(4-rnorfoiinh)-3-pirldinil]-5-(l-naftaienhlamino)-1,3,4-oxadiazo1-2-

carboxamida; 

5-[(2-fluorofenil)amino]-N-[6-(4-morfolinil)-3-piridinil]-1,3,4-Oxadiazol-2-

arboxam ida; 

5-[(3-fluorofenil)amino]-N-[6-(4-morfolinil)-3-piridmnii]- I ,3,4-oxadiazol-2-

carboxamida; 

5-[(3-metiifenil)arnino]-N-[6-(4-morfolmniD-3-piridinilj-1,3,4-oxadiazol-2-

carboxam ida; 
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I, I -dimetiletil)fenil]amino]-N-[6-(4-morfolinil)-3-piridinil]- 1,3,4-

oxad I azo 1-2 -carboxam ida; 

5-[(3_cIorofenhi)amino]_N-t6-(4-morfoIiniI)-3pIrIdInh1]-1 ,34-oxadiazo-2-

carboxami da; 

N-[6-(-morfolinhI)-3-piridiniI]-5-(2-naftaIeniJamino)-I,3,4-oxadiazol-2-

carboxazni4 

N-[5-cloro-6-(4-morfolinil)-3-piridinil)-5-[(3,4-difiuorofenU)amino]-1,34-

oxadi azol-2-carboxam Ida; 

5-[(4_c)oroferiil)aminol-N-j6-(4-moTfolinil)-3-phidinifl-1 ,3,4-oxadiazol-2-

arboxam ida; 

N- [5 -oloro-6-(4-morfolini I)- 3 -pi ri di nil] -5- [( 2-fluoro feni I )am mo] - I ,3 ,4 - 

oxad azol -2-carboxamida; 

5_[(3,4-ditluorofenil)amino]-N-f6-(4-morfolinil)-3-piridinU]- 1,3,4-

oxadi azo 1-2 -carboxam Ida; 

carboxam ida; 

5-[(2,3-difluorofenil)amino]-N-[6-(4-morfolinhl)-3-piridinil]- 1,3,4-

oxadiazol - 2-carboxamida; 

N-[5-cloro-6-(4-morfolinil)-3-piridinil]-5-[(3-melilfenhI)amino]-I 3,4-

oxadiaz&-2-carboxamida 

5- [(4 -mcli I fen Dam inol-N- [6-(4- m orfo tin it )-3 -p i ridini J ] - I 3,4 -oxadiazol -2-

carboxam Ida; 

5-[(4-fluorofcnhl)amino]-N-[6-(4-mor1oiinhi)-3-pirdinii)-S,34-oxadiazo-2-

carboxam ida; 

N[6(4-morfoIiniI)-3-piridinhI]-5-(fenilamino)-1,3,4-OxadiazOl-2-

carboxarni da; 

5-(1,3- benwdioxol-54lamino)-N- [6-(4-morfolinil)-l-piridini l]- I,,4-

oxadiazo I -2-carboxainida; 

S_i(3meoxffenil)aminoI-N-[6_(4-morfoUni1)-3-piddinhI1-t,3,4-oxadiazoI-

2-carboxamida; 

5[(2,4-difluorofcnhI)amino]-N_[6-(4-morfoIiflhJ)-3-pirIdinh1]- 1,3,4-

o xadiazo 1-2- carboxamida; 
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N[4-(4-ace&il-1-pperazinit)IeniI3-5-[(3-metUfenil$micrn3-1 ,3,4-oxadiazot-

2-carboxami da; 

N-[4-(4-acetil-1-piperaziniflfenil]-5-( L-naftalenilaniino)-1 ,3,4-oxadiazol-2-

carboxarni ii a; 

N-[4-(4-metil-1-pipemzinij)feniIJ-5-(l.aflalenilamino)-1,3.4-oxadiazol-2-

carboxamida; 

N-[4-(4-a=il- I -piperazinil)fenfl]-5-[(2-fiuotofenil)amino]- I ,3 4-oxadiazo]-

2-carbrncamid% 

N-[4-(4-accti1-I -piperazinil)_3-metilfenil]-5-1(3,4-difluorofenhl)anino]-

1,3,4-oxadiazol-2-carboxamida; 

5-[(2-fiuorofenli)amSno]-N-j4-[4-(i -rnetiletil)-1 -piperazinfljfenil)-1,3,4-

oxadiazol - 2-carboxamida; 

5-[(3-metilfenil)aminoj-N-[4-(4-metil-1 -piperazinil)feniIJ-1 3,4-oxadiazol-

2-carboxainida; 

N[4-(4-acetil-]-pipemzinhl)-3-metilferlil1-5_ft3_mctiIfenil)amino1-I,3,4-

o xadiazo I -2-carboxamida; 

acido 4-[2-4luoro-4-[[[5-(l-naftalenilamino)- I ,3,4-oxadiazol-2-iI]carbonill 

amino3fenil3-1-piperazivac.arboxilico, I ,-dimetiletil Østec; 

5-[(2-fluorofenil)aminoj-N-[4-[4-(feniimetil)-1-piperazinil]fenil]- 1,3,4-

oxad iazo I -2-carboxamida4 

N-I4-(4-aceti1-%-piprazinhl)-3-inetiifenil]-5-(2-fiuorofenU)amino)- 3,4-

oxadi azol -2 -carboxam ida; 

Æcido 4[2fluoro-41[[5[(2_fiuorofeniI)amino]_1,34-oxadiazoI-2-iIJ 

carbonil]amino]fenilj-1 -piperazinacarboxilico, I, 1-dimetiletil ester; 

5-1(2-tluorofeoit)anhinol-N-[4-(4-metil- l-piperazinhl)fenhll-1 ,34-oxadiazoI-

2 -carboxam ida; 

Æcido 4- [4-{[[5-[(2-fluorofenil)aminoj- 1,3 ,4-oxadiazol-2-iljcarbonhl]amino] 

fenilj- I -piperazinagnboxiUco, I I -dimetiletit ester; 

5.E(2_fiuorofeniI)aminoIN[4[4-(4_piddiniI)-lpiPerazi11uI]fen11FI,3,4-

oxad i azol -2-c arboxam ida; 

5-(1 -naftaleni]amino)-N-[4-(1 -piperidiniOfenil)-1 ,3,4-oxadazot-2-

carboxamida; 
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5-[(3-metilfenil)amino]-N-[4-(l -piperidinil)fenhl]-1 ,3,4-oxadiazol-2-

carboxamida; 

5-[(2-fluorofenil)amjno]-N-[4-(l -piperidinil)fenil]- l ,3,4-oxadiazol-2-

carboxam ida; 

N-[6-(4-metil-1-piperazinil)-3-piridinil]-51l-naftalenhlanhino)-1,3,4-

oxadi azo -2 -carboxami da 

5-[(3-metilfenil)amino]-N-[6-(4-metil-1-piperazinil)-3-piridinhl]-1,3,4-

oxadiazoJ-2-carboxamida; 

N-[6-(4-benzoil-I-piperazinil)-3-piridinil]-5-[(2-fluorofenil)amino]-1,3,4-

oxad i azol-2 -carboxam da; 

N-[6-[4-(3-fluorobenzoil)-1 -piperazinil]-3-piridinil]-5-[(2-

fluorofenil)amino]-1 ,3,4- oxadiazol-2-carboxamida: 

5-[(2-fluomfenil)amino]-N-[6[4-(meilsulfonil)-I-piperazinil]-3-piridinhl]-

I ,3.4-oxadiazol-2-carboxamida; 

N-[6-[4-(4-fluorobenzoil)- I -piperazinhi]-3-piridinil]-5-{(2-fluorofenh]) 

amino]- 1,3 ,4-oxadiazol-2-carboxamida; 

5[(2-fiuorofenil)aniino]-N-[6-(4-metiI-I_piperazinhl)-3-piridinil]-1,3,4-

oxad iazo I -2-carboxamida: 

Acido 4- [5- [[[5- [(2-fl uoro fenj I )am ’no] - I 3,4 -oxadiazol-2-i I] carbon 1 
amino]-2-piridiniJ]- l-piperazinacarxilico, I, I-dmetiIetil ester; 

34-

oxad I azo 1-2 -carboxam Ida; 

5_[112-fluorofeniflamino]-N-[6-[4-(4-piridinilcarboniO- I -piperazinil]-3-

pirWinifl-% ,3,4-oxdiazo-2-carhoxamida; 

5 [(2-fl uoro fen I flam ino]-N-( 6 - fenox -3 -pin dm1 )- I ,3 4-oxad I azol-2 - 

carboxami da; 

5_(2-flmorofeniL)amino1-N-[6-(fenitam[rw)-3-piridinifl- I,3,4-oxadiazo1-2-

carboxam ida; 

N-(6- butoxi- 3-pi rid mi I)- 5- [(2- fluorofeni I )am I no] -1,3, 4-oxad azol-2 - 

carboxamida; 

5[(2-tIuorofeniI)aminoJ_N-[6-(3-pIridinhIoXi)-3-pitidiniI]-I3,4-OXadiazol-

2 -carboxam i la; 
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5-[(2-fluorofenii)amino-N-[6-(4-hdroxibutii)3-piridinil]-1,3,4-oxadiazo-

2-carboxamida; 

5-R2_fluorofeniI)amino)N[4(fenilmctoxi)fenhl1_1 ,3,4-oxadiazoI-2 

car boxarnida; 

N-(4-buti(feniI)-5-((2-fluorofeniI)amino}-,3,4-oxadiazoi-2-carboxamida; 

5-[(2-fluorofenU)amino-N-[4-(2-piridinhlmetexi)fenfl}-1,3,4-oxadia2oi-2-

Ca rb ox am Id a 

5-1(2-fiuorofenhl)aminol-N-[4-(mctllfenilamino)fenill- 1,3 ,4-oxadiazo!-2-

carboxam Ida; 

I -bifenilJ-4-ii-5-j(2-fluorofenil)amino3--1 ,3,4-oxadiazo1-2-

carboxamda; 3Yo 

metil {trans-4-[4-(((S-(piædin-2-ilamtho)-) ,34-oxadiazoi-24I)carbonii 

amno)fenfl1ciciohexiI } acetato; 

mciii (trans-4-(4-[({5-[(3-etoxifeniflamirio}- I ,3,4-oxadazol-2-iI }carboni!) 

amino] len I } ciciohex i I)acetato; 

metli [trans-4-(4-{1(5-1[3-cnciioxi)feniiIamino}-1 ,3,&oxadiazol-2- it) 

carbonil] amino} fenifleiclohexillacetato; 

rnetil (eans4-4-t({5-{(4-ciorofeniflamino11 ,34-oxadiazoi-2-iF} carbonil) 

amino}fenj J cidohexil)acelalo; 

meti1 (fra,w-4(4-(({S-[(2,4,5-tfifiuorofcni))amino]-1,34-oxadiazoi-2-il} 

carbonil)aminolfcnii cjcIohexij)acctato; 

metil trans-4-(4-({5-ft2fluorofcnil)amino]- (,3,4-oxadiazol-2-il} carbonH) 

aminolfenii } ciclohexanocarboxilato; 

mail (trans-4-{4-((5-[(2-fiuorofenil)amino3-i 3,4-oxadiazoi-2-i( jcarboni) 

amjnojfenji ) ciclohexii)acetato; 

Æcido (trans4-[44 { f5-(pb-idin-2-ilamno)- 3 ,4-oxadiazoi-2-ill carboriii } 

amfno)niflcic ohexil )acØtico; 

Æeido {trans-4-{4-[((5-((3-etoxilethflamtho}-) ,3,4-oxadiazo-2-ii}carbonii) 

amno]fenil }ciciohexil)acØtko; 

Æcido çtrans-4-(4-([(5-fl3-(benciloxi)feniflamino-I, 3,4-oxadiazol-2- 1) 

carbonillamino) fenil)ciciohexil]acØtico; 
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5-[(2-fluorofenii)amino-N-[6-(4-hdroxibutii)3-piridinil]-1,3,4-oxadiazo-

2-carboxamida; 

5-R2_fluorofeniI)amino)N[4(fenilmctoxi)fenhl1_1 ,3,4-oxadiazoI-2 

car boxarnida; 

N-(4-buti(feniI)-5-((2-fluorofeniI)amino}-,3,4-oxadiazoi-2-carboxamida; 

5-[(2-fluorofenU)amino-N-[4-(2-piridinhlmetexi)fenfl}-1,3,4-oxadia2oi-2-

Ca rb ox am Id a 

5-1(2-fiuorofenhl)aminol-N-[4-(mctllfenilamino)fenill- 1,3 ,4-oxadiazo!-2-

carboxam Ida; 

I -bifenilJ-4-ii-5-j(2-fluorofenil)amino3--1 ,3,4-oxadiazo1-2-

carboxamda; 3Yo 

metil {trans-4-[4-(((S-(piædin-2-ilamtho)-) ,34-oxadiazoi-24I)carbonii 

amno)fenfl1ciciohexiI } acetato; 

mciii (trans-4-(4-[({5-[(3-etoxifeniflamirio}- I ,3,4-oxadazol-2-iI }carboni!) 

amino] len I } ciciohex i I)acetato; 

metli [trans-4-(4-{1(5-1[3-cnciioxi)feniiIamino}-1 ,3,&oxadiazol-2- it) 

carbonil] amino} fenifleiclohexillacetato; 

rnetil (eans4-4-t({5-{(4-ciorofeniflamino11 ,34-oxadiazoi-2-iF} carbonil) 

amino}fenj J cidohexil)acelalo; 

meti1 (fra,w-4(4-(({S-[(2,4,5-tfifiuorofcni))amino]-1,34-oxadiazoi-2-il} 

carbonil)aminolfcnii cjcIohexij)acctato; 

metil trans-4-(4-({5-ft2fluorofcnil)amino]- (,3,4-oxadiazol-2-il} carbonH) 

aminolfenii } ciclohexanocarboxilato; 

mail (trans-4-{4-((5-[(2-fiuorofenil)amino3-i 3,4-oxadiazoi-2-i( jcarboni) 

amjnojfenji ) ciclohexii)acetato; 

Æcido (trans4-[44 { f5-(pb-idin-2-ilamno)- 3 ,4-oxadiazoi-2-ill carboriii } 

amfno)niflcic ohexil )acØtico; 

Æeido {trans-4-{4-[((5-((3-etoxilethflamtho}-) ,3,4-oxadiazo-2-ii}carbonii) 

amno]fenil }ciciohexil)acØtko; 

Æcido çtrans-4-(4-([(5-fl3-(benciloxi)feniflamino-I, 3,4-oxadiazol-2- 1) 

carbonillamino) fenil)ciciohexil]acØtico; 
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5-[(2-fluorofenii)amino-N-[6-(4-hdroxibutii)3-piridinil]-1,3,4-oxadiazo-

2-carboxamida; 

5-R2_fluorofeniI)amino)N[4(fenilmctoxi)fenhl1_1 ,3,4-oxadiazoI-2 

car boxarnida; 

N-(4-buti(feniI)-5-((2-fluorofeniI)amino}-,3,4-oxadiazoi-2-carboxamida; 

5-[(2-fluorofenU)amino-N-[4-(2-piridinhlmetexi)fenfl}-1,3,4-oxadia2oi-2-

Ca rb ox am Id a 

5-1(2-fiuorofenhl)aminol-N-[4-(mctllfenilamino)fenill- 1,3 ,4-oxadiazo!-2-

carboxam Ida; 

I -bifenilJ-4-ii-5-j(2-fluorofenil)amino3--1 ,3,4-oxadiazo1-2-

carboxamda; 3Yo 

metil {trans-4-[4-(((S-(piædin-2-ilamtho)-) ,34-oxadiazoi-24I)carbonii 

amno)fenfl1ciciohexiI } acetato; 

mciii (trans-4-(4-[({5-[(3-etoxifeniflamirio}- I ,3,4-oxadazol-2-iI }carboni!) 

amino] len I } ciciohex i I)acetato; 

metli [trans-4-(4-{1(5-1[3-cnciioxi)feniiIamino}-1 ,3,&oxadiazol-2- it) 

carbonil] amino} fenifleiclohexillacetato; 

rnetil (eans4-4-t({5-{(4-ciorofeniflamino11 ,34-oxadiazoi-2-iF} carbonil) 

amino}fenj J cidohexil)acelalo; 

meti1 (fra,w-4(4-(({S-[(2,4,5-tfifiuorofcni))amino]-1,34-oxadiazoi-2-il} 

carbonil)aminolfcnii cjcIohexij)acctato; 

metil trans-4-(4-({5-ft2fluorofcnil)amino]- (,3,4-oxadiazol-2-il} carbonH) 

aminolfenii } ciclohexanocarboxilato; 

mail (trans-4-{4-((5-[(2-fiuorofenil)amino3-i 3,4-oxadiazoi-2-i( jcarboni) 

amjnojfenji ) ciclohexii)acetato; 

Æcido (trans4-[44 { f5-(pb-idin-2-ilamno)- 3 ,4-oxadiazoi-2-ill carboriii } 

amfno)niflcic ohexil )acØtico; 

Æeido {trans-4-{4-[((5-((3-etoxilethflamtho}-) ,3,4-oxadiazo-2-ii}carbonii) 

amno]fenil }ciciohexil)acØtko; 

Æcido çtrans-4-(4-([(5-fl3-(benciloxi)feniflamino-I, 3,4-oxadiazol-2- 1) 

carbonillamino) fenil)ciciohexil]acØtico; 
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Æcido (trans-4-t4-[((5-1(4-clorofeniflamino}- I ,3,4-oxadazo)-2-il}carbonfl) 

amino}ni I ddohexil)acŁlico; 

(trans-4-t4-[(t5-r(2,4,5-trifluorofenh0aminoj- I ,3,4-oxatha2o!-2-iI }carbonil) 

am{no}fethl cklohexil)acetato de sodio; 

Æcido trans-4-(4-IUS-[(2-tluoroceniU)aminoj- I 3,4-oxada2oI-2-iI)carbonhI) 

aniinoj fenil }ciclthexanoearboxilieo; 

Æcido (trans-4-{4-[Q5-[(2-fluorofenil)amino]-1 ,3,4-oxadiazo)-2-i() 

carbon) amno]fenil } eiclohexil)aeØtico; 

5_[(2-fuorofenhl)amino]-N- (4-(4-(2-hidroxetil)cic1ohexiIJfenil } -13,4-

oxadiazol-2-corboxamida; 

N- (4-[trans-4-(2-amino-2-oxoetil)eiclohexil}feni) }-5-{(3-etoxUenil)aminol-

1,3,4- oxadiazol-2-earboxamida; 

5- (2-fl uorofeniI )amino]-N-(3 - fenox prop I)- 1,3,4- oxad azM-2-

carboxam I da 

5-R3-metiUethI)amino]-N-(3-fenoxprori))-1 3,4-oxadiazol-2-earboxaniida; 

5-f[3-(benciIoxi)feniIainino}-N-(3-fenoxipropfl)- I ,3,4-oxadiazol-2-

carboxamida; 

N-(4-cieIohexiIfeniD-5-t(2-fluorofeniDamino]- I ,3,4-oxadiazol-2-

carboxam ida; 

N-(4-ciclohexilfcnifl-54(3 ,4-difluorofenU)amino}- I ,3,4-oxadizoi-2-

carboxamida; 

5- t3-(bendiloxi)feniI1amino}-N-(4-ciciohexiJnhI)- 1,3,4-oxadiazoi-2-

c aT 6 ox a id a 

N_[4-(4-acetilpiperazin-%-iI)fenhI-S-((3-isopropoxifeniflaminoJ-1,3,4-

oxadiazo -2-carboxami da; 

N_14_(4_acetilpiperazin-1-iI)feniI1-5-([4-(rnetiIEiO)fCthiJamiflO}-1 .3,4-

o xadiazol-2-carboxami da; 

N-[4-(4-acetilpiperazin- I -iI)feniI}-5-{(4-(bencIox)enU)amino}-I,3,4-

oxadiaol-2-carboxamida; 

5(5_bromo2,4.dinuorofeniI)aluinoI_N(4_morfohin_4-itfrniu-1,3,4_ 

oxacIiaol-2 -carboxamida; 
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5-{[2,4-difluoro-5-{trifluorometil)fenhllaminoi-N-(6-mortblln-4-ilpiridin-3-

ii)-1 ,3,4-oxadiazoh2-carbDxamida; 

N-(6-morfoIin-4-iIpiridin-3-iI)-5-{[3-(trt)uoromeli])fenhI1amino}-1,34-

ox adiazot-2-c arboxamida; 

5{(4-meiIpiridn-2-il)amino)-N-(6morfoIin-4-itpirjdin3-iI)-1,3,4-

oxadiazo -2 -carboxamida; 

5- {[2-fluoro_5.(trit1rome{B)&nuJ1amino1-N-(4-morfo1in-4-iifenhI> 1,3,4 

oxadiazo -2-carboxamida; 

5-{14-fluoro-3-(trifluorotnetil)fenhllamino)-N-(4-morfolin-4-ilfenil)- 3,4-

oxadi azol- 2-carboxam da; 

5-[(3-isopropoxifeni!)amino}-M-(6-tnorfolin-4-j pridin-3 -i))- 1,3,4-

oxathaol-2 -carboxanil ia; 

N-(6-morfolin-4-ilpiridin-3-ifl-5-[(3-fenoxifenhl)amino3-1,3,4-oxadiazol-2-

carboxamida; 

N-(6-morfolin-4-ilpitidin-3-ifl-5-{[3-(trifiuorometoxi)fenhllaniino)-1,3,4-

oxadi azol-2-c arboxamida; 

N-(6-morfoIin_4ilpfridin-3_iI)-5-{[3-(piridin-2-iImetoxOfeniI1 amino)-

1 ,3,4-oxadiazoI-2-cadxarnida; 

5-[(3-etoxifenhl)aminol-N-(6_morfolin-4-ilpiridin-3-iO-1,3,4-oxadiazol-2-

carboxam Ida; 

N-[4-(4-acetllpiperazin- -il)fenifl_5-R3etoxifenhl)amino1-1,3,4-oxadiazoI-

2-earboxami da; 

5-(bifeniI-3-iIamino)-N-(6-morfo!in-4-i(piridfl-3-iI)- ,3,4-oxadiazo1-2-

carboxami da; 

5- { [3-(beociioxi)feniljamino} -N-(6-morfolin-4-ilpiridin-3-1l)- ,3 4-

oxadiazo -2- carboxamida 

etil 3-[(5- ( [(6-morfolin-4-ilpiridin-3 -iflaminojcarbonil } I ,34-oxadiazol-2-

i l)aini noJ benzoato 

erc-butiI 3,4-

oxadjazo -2- I )amino beozoato; 

5_[(3_yodofeniflamino]-N-(6-morfolin-4-ilpirithn-3-iI)- ,3,4-oxadiazoI-2-

Ca rh ox am Id a 
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N-(6-metoxipridin-3-iI)-5-( l-nafiulmino)-1 3,4-oxadiazo-2-carboxamida; 

N-(3_fiuioro-4-morfoIin-4-flfenhl)-5-(4-fluorofenjI)aminoI-1 3,4-oxadiazol-

2-carboxaniida; 

5-[(2,5-dffluorofenil)aniino3-N-(3-fluoro-4-morfolin-4-ilfrni1)- 1,3,4-

oxad azol- 2-carboxam 

5-aino-N-(3-fluoro-4-morfoJth-4-Ufethl)-1,3,4-oxadiazoI-2-carboxamIda 

N-(3-fluoro-4-morfblin-4-Ulezæ)-5-[(3-fluorofeniflaminoJ- I ,3,4-oxadiazol 

2-c arboxami da; 

N -(3- fluoro-4-morfo (in-4-i Ifeni )- 5- [(4-med I fool I i noj- 1,3, 4-oxadi azol-

2- earboxam da; 

5- [(2,4-difiuorofenhI)ain °1 -N-( -tluoro-4- mono! i-4- ii len 1 3,4-

oxadiazol-2 -crboxam ida; 

5-[(3-bron-iofetiil)amino}N-(3-fluoro-4-morfo(in-44(fenil)- ,3,4-oxadiazol-

2-carboxam Ida; 

5-[(4-clorofeniflaminol-N-(3-fluoro-4-morfolin-4-iIfeniI)- I ,3,4-oxadiazol--

2 -carboxami da; 

N-(3--fluoro-4-morfolin-4-ilfenil)-5-(2-naftilamino)-I ,34-oxadiazo(-2-

carboxamida; 5-[(3,4-difiuorofeniflaminol-N-(3-fluoro-4-rnorfolin-4-

ilfenil)-1 ,3,4-oxadiazo1-2-carboxamida; 

5-[(2,3-difiuorofeiiilimino)-N-(3-fluoro-4-morfoIin-4-iIniI)- I, 3,4-

oxadiazol -2 -carbox am Ida; 

cdl 3-ftS- ft3-fluoro-4-morfoIin-4-iIfeniflamnoIcarbonil}-1 ,3,4-oxadazol-

2- iI)arnino]benzoato; 

N(5-cIoro-6-morfolin-4-iIpfridhi-3-il)-5-(4-fluorofenil)amino1-1,3,4-

oxadi no -2-carboxam ida; 

N-(S-cloro-6-morfolin-4-ilpiridin-3-H)-5-[(2-melilfeni))amino]- 1,3,4-

oxa diazo 1-2-carboxami th; 

N-(5-cloro-6-morfolin-4--ilpiridin-3-U)-5-[(3-cIorofcni))amtho]-I,3,4-

oxadiazo (-2 -carboxamida 

N-(S-cloro-6-morfolin-4-ilpiridin-3-iI)-5-R2-meto,dfenhl)aminol-L3,4-

oxadiazo-2-carboxamida; 
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N-(5-cloro-6-morfo)in-4-ilpi,idin3-n)-5-I(4-metoxifenhDaminoI-1,3,4- 

oxadiazo1-2-carboxamida; 

N-(5-c(oro-6-morfoUn-4-iIpiædn-3-il)-5-(2,5-dif1uorofenil)aminoJ-I 3,4-

oxadazol-2-carboxamida; 

-anilino-N -(5-cl oro-6-morfo I in-4- I pi ridin-3 -31)-) 3,4 -oxadiazol-2 - 

carboxan,4a; 

5-(3--omofenhlminojN-(S-ctoro-6-rnortbIin-4flpiridin-3-iI)- 1,3,4-

oxadiazoi-2-carboxamkla; 

N-(5-cloro-6-morfolin-4-ilpi6din-3-il )-5-[(3-fluorofenhI)arnno1- 34-

oxadiazo!-2-earboxamida; 

� N(5-cloro-6-morfo1in-4-iIpiridin-3-iI)-5-j(4-metilfenhi)amino}-1,3,4-

oxadiazol-2-carboxamida; 

N-(5-eloro-6-morfo)hi-4-ilpiridin-3-iI)-5-(2,6-difluorofenil)amino]-1,3,4-

oxadiazol-2-carboxamida; 

N-(S-cIoro-6-morthhin-4-ilpiridin-3-3l)-5-[(2-clorofeni0amnoI- 3,4-

oxadjao1-2-carboxamida; 

N-(5-cloro-6-morfolin-4-ilpiridin-3-ii)-5-[(4-c)oroferiil)amino)- S 3,4-

oxadiazol-2-carboxam da; 

N -(5 -eloro--6 -morfol in-4-i piridin- 3- 1)-s -(2-nafti am no)-) 3 4 -oxadiazoS -2-

earboxamida; 

N-(5--cloro-6-morfojin-4-iipiridln-3-U)-5-R3-metoxifenii)amino]-I,3,4-

oxadi am -2-carboxacnida; 

5-{(4-terc-butiIfenil)amitio-N-(5-thorO-6-morfoIin-4-iipitidbi-3-}- ) .3,4-

oxadiazol-2-carboxam Ida; 

N-(5-ck,ro-6-morfoIin-4-iIpiridin-3-iI)-5-[(2,3-dftUorofefliI)anuiflO}-i,3,4-

oxadiazol-2-caftoxamida; 

all 3_ft5-{[(5-cloro_6-morfolin-4-ilpiridin-3-iflaminojcarbonil}-1 3,4-

oxadiazo 1-2- l)aminolbenzoato; 

N(5-cIoro-6-moribIin-4-flpridin-3-31)-5-(1-nafiuIamino)-1,3,4-OXa4iaZoS-2 

cwboxami da; 

Nt4_[cis_2,6dimeti(morfoIln_4_iI}fenH }-5-[(3-met3lfenil) aminol-i 3,4-

oxad jaml- 2-carboxami da; 
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5-[(3,4-difluorofenIl)amino3-N-{4-[cis-2,6-dimetUmorfoin-4-iI}feoil 1-
I ,34-oxadiazol-2-carboxamida; 

N-[4-(4-acetit-1 ,4-diazepai-1-il)feniI]-5-((2-fluorofeniI)amino}- 3,4-

oxadi azol -2-carboxami da; 

N-4-(4-acctll-1 ,4-diazepan-i-il)fenil}-S-[(3-meti)fcnil)amino)-1,3,4-

oxadi azo1-2 -carboxami da; 

N44-(4-acetU-I,4-diazepan-14flfenifl-5-3,4-difluorofeniI)aminoJ-1 3,4-

oxadiazo!- 2-c arboxarnida; 

N-[4-(4-acetil-),4-diazcpan-1 -iI)fenilj-5 -{[3-(benciloxi)feniII amino)- - 

1,3,4- oxadhrol-2-carboxamida; 

N-(4+-aceffl-i ,4-diazepan-1-fl)fenifl-5-(I-naftulamino)-I ,3,4-oxadiazol-2-

carboxamida; 

N-f4-(4-acetll-I ,4-djazepan-i-jfenil]-54(2,4,5-trifluorofenil)amino]-1 3,4-

oxadiazoj -2-carboxamida; 

N-j4-(4-acetil- ,4-diazepan-I-iJ)fenilj-S-ft2,5-difluorofenil)amino]- 1,3,4-

oxadi awl -2-carboxarni da; 

N-[2-(4-acetilpiperazin- I -il)pirimidin-5-i13-5- I 3-(benciloxDfenhlJ amino) - 

I,3,4-oxadiazot-2-carboxamda; 

N-(2-metil-1 ,3-benzotiazol-S-il)-5-(J -naftilanilno)-I,3,4-oxadiazo(-2-

arboxam ida; 

N-[6-(4-acetilpiperazin-1-iI)piridin-3-il]-5-[(4-fluorofenil)amino}-1,3,4-

oxadiazol -2-carboxan, Ida; 

N-[6-(4-acetiIpperazin-I-iflpiridin-3-iIj-5-((3-cIorofecüI)amino}-L3,4-

oxadi azo 1-2 -carboxam da; 

N-[6-(4-acetilpiperazio- I -iOpiridin-3- I1-5-ft2,5 -dill uorofenil)arnino]- I .34-

oxadi azo -2 -carboxami da; 

M-[6-(4-acclilpipcmziri- I -)piridin-3-i1J-5-aniJino- I ,3,4-oxadiazol-2-

carboxamida; 

N-(6-(4-aceti)piperazin-)-iJ)piridin-3-ilJ-5-f(3-bromofenli)aminol-I,3,4-

oxad azo)-2 -carbxami da; 

N_[6_(4acetiJpiperazinI-U)piridin-3_il]-5_I(3-fluorofeniI)aminoI-I3,4-

oxadazoi -2-carboxamida; 
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N-644-aceti1piperazin--il)piridin-3-iI3-5-[(4-metiIfenil)amno]-1,3,4-

oxadiazo -2-carboxamida; 

N-[644-acetilpiperazin-1-i))piridin-3-ilJ-5-[(2-clorofenil)amino3-1,3,4-

oxadi azol-2 -c arboxami da 

N-[6-(4-acetiIpiperazin-1-il)piridn-3-iI1_5-[(4-cloroieniI)aminoI-I 3,4-

oxadiazo -2-carboxamida; 

N-[6-(-aceti(pperazin-l4I)piridin-3-iI-5-(2-naftuIamino)- 1,3,4oxadiazo-

2- carboxarn da; 

N-[6-(4-acetilpiperazin- I -i)piridin-3-fl]-5-(piridn-2-fla,&no)- 1,3,4-

oxadiazo -2-carboxamida; 

eti! 4-ff5-({(6-(4acetiIpipom2in-!-iI)piridin-3-ilJamino}carbonil)-1,3,4_ 

oxadazoI-2-fl}ainino}benzoao; 

N-[6-(4-ac6flpiperazin-I-il)piridin-3-il3--5-(I,3-benzodioxo-5-iIatnino)-

I 3,4-oxadiazo1-2-carboxamida; 

N-[6-(4-acctilpiperazin-1-iI)piridin-3411-5-(2,4-difiuorofeniI)amino)-13,4-

oxad[azol-2 -cathoxam ida; 

clii 3-{ [5-( { [6-(4-aeetilpiperazin- -il)piridin-3-illamino) carbonil)-1 ,3 4-

oxadiazol-2-illamino}benzoato; 

N-[6-(4-acetilpiperazn-I-iflpiridin-3-ifl-5-ç(4-terc-buti(feniI)amno]-I 3,4-

oxadi azol-2 -carboxami da; 

N-[6-(4-acetilpiperazin-1-iI)piridin-3-il-5-[(3,4-dit1uorofenil)aminoJ-I,3,4-

oxadiazo I -2-carboxamida; 

N-[6-(4-acetflpiperazth-I-iI)piædin-3-iI]-5-[(2,3-difiuorofenii)aminol-1,3,4-

oxadi azol-2-oarboxamida; 

N-(644-acenIpiperazin-I-ipiridin-3-ifl-5-[(3-metiIfenil)amno]-1,3,4-

axadjazol-2-carboxamida; 

N-f6-(4-acetilpiperazin-i-il)piridin-3-il}-5-{[3-(benciioxi)fenU] amino) -

I ,3,4-oxadiazol-2-carboxamida; 

N-[6-(4-acctiipiperazin-i-i)piridin-3-il]-5-[(35-difluorofeni)aminoI-1,34-

oxadi azoi-2 -carboxami da; 

N_[6_(4_acetiipiperazin-I-iI)piridin-3uI_5-(I-nafluIamino)-I,3,4-oxadiazoI-

2 -carboxamida; 
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N-[6-(4-acetilpiperazn-I-il)piridin-341]-5 -[(2,4,5 -trifluoroferiil) aminoF 

I ,3,4-oxadiazol-2-earboxamida; 

N-[4-(4-acetitpiperazin--il)fenil)-S-[(4-fluorofeniI)amino]-1 ,3,4-oxadiazol-

2-earfxam Ida; 

N-[444-acetilpiperazin-1 -iflfeniIJ-S-j(3-corofenU)amino3-1, 3,4-oxadiazol-

2-carboxamida; 

N-[4-(4-acetiIpiperazn-1-iDfeniI]-5-[(2,5-difluorofenil)amno]-1 3,4-

oxadia2ol - 2-c arboxamida; 

N-ç4-(4-acefflpiperazin- l-ii)fenil]-5-anilino-J ,3,4-oxadiazol-2-

carboxami d a; 

N-[4-(4-acetilpiperazin- I-iI)teniI)-5-[(3-bromofenil)amino]- 13,4-

oxadiazoI-2-carboxamida; 

N-[4-(4-acetiIpiperzin-I-il)feniI1-5-[(fluorofcni)arnino}- ),3,4-oxadiazol-

2 -carboxanl d; 

N-[4-(4-acetiIpiperazin-I-iI)fenil]-5-[(4-metiIfeniI)amino-13,4-oxadiazoI-

2 -carboxamI d a; 

N-14-(4-acetilpiperazin-) -iI)feniIl-S-[(2-clorofenil)aminol-) ,3,4-oxadiazol-

2- carboxam Ida; 

N-(4-(4-aceti)piperazin-1 -iI)fenjIJ-5-[(4-corofenhI)amino]-1 ,3,4-oxadiazo-

2-carboxami da; 

N-[4-(-acetiIpiperazn-I-il)feni3]-5-(2-naftuIamino)-I,3,4-oxadiazoI-2-

C arboxamida; 

oxadjazol -Q-carboxarn da; 

N-[4-(4-acetilpiperazin-I-iI)fenil]-5-[(2,4-difluorofenil)aminoj-I ,3,4-

oxadi azo -2-carboxamida; 

eti13-([5-(([4-(4-acetilpiperazin-1-(I)fenii] amino caitoniI)-1,34-

oxadiazol-2-U}aminoJ benzoato; 

N_E4-(4-acetiIpiperazin1-ll)feniI]-5-[(4-terc1utiIfenhI)amino3-I 3,4-

oxad iazol -2-carboxamida; 

N-[4.(4-acetilpiperazin-I-iflfenil]-5-[(3,4-difluorofenil)ainIno]- 1,3,4-

oxadiazol - 2-carboxamida; 


