CARRERAT #71—21 TORRE B - PIS0 4
B RI G ARD BOGOTA - COLOMEIA
. TEL: (&71)744 2200
CAST RO FAX: (BT1)T42 22 O ~ (5713 3214045
wonvi BC ComLED

PROPIEQAD INTELECTUAL

AS: 104.013

Safores

SUPERINTLNEZENS A DE INDUS Rla ¥ COMERDIO

i | |
A A

Fecha Z2008-06.06 16 44 02 Dep. 2020 NUECRE AN

Ira. 11 FATEN B Eva -
A B3 PE 15O FOIIE-::- 33'3 FASCNASIOMAL

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES

E. 5. D.

REF.. Expediente No. 07 068704 - Solicitud de Patente FASE NAGIONAL
Corresp. a la Solicitud Internacional PCT/GB2005/004726

a nombre de ASTRAZENECA AB

Titwlada, DERIVADOS DE OXADIAZOL COMOC INHIBIDORES DE DGAT

JUAN PABLO CADENA SARMIENTO, vecine de Bogeta, portador de la taneta
profesional No. 57492 del Consejo Superior de la Judicatura, obrando como
apoderado de la sociedad ASTRAZENECA AB, segln lo acredita ef documento de
poder presentado en esa Division, de acuerdo con el Articulo 44 de la Decision 486
de la Comision de la Comunidad Andina, me permito solicitar que se examine si la
invencién contenida en |a solicitud en referencia es patentable.

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

39197 por valor de $420.000.

De la Sefiora Jefe atentamente,

AN PABLO CADENA SARMIENTO

C.C. No. 80.410.337 de Usaquen
T.P. No. 57482 del C.5.J.
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Bogata, 06 de junio de 2008
WMEVICAGaac

BRIGARD & CASTRO ABOGADDS 5.4, — MIT. 860,047 372-8

s



i
vl [
SUPERINTENDENCIA E INBUSFRIA ¥ ZOMERCIO
HIT @ 3d0174039-1
RECTED OFIDISL OF CARA @ 08 - 30,487
FECHA : HAYG i DE 2048
pisrd COKGEIGHACEDK 1HR
DEPDSTTANTE TIP0 FRGD BRNT SUEHTA o, PAED FECHR Pl Ur. PG
ERTGATD & CASTRO LTI CONSIENACIOR  BANCE DE POGOTA 06254387 ThbbdZ  LA/05/3008 T 760, 000, &0
ek OO0 N LD EF T T 4§00
onlT, REWT]IRTEN CONCEF TN TATAL CONCEPTU
JO0005-04-91  SOLICTSUDES 25 EYANEN DE PATENTRBIEIDAD DE INVEM 420, 000, 01
TaraL § A, 063,00

o EBRTRIEIERTDS YERNTE WL FEGDY

RESFURSALLE ¢ el

RECIED LE CATA APLECABD At EXPEDIENTE No.




4

Industria v Comercio
FUPLRIATE R AF e

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES

TARJETA ARCHIVO TEMATICO

A

PATENTE DE INVENCION _X PCT _X_ MODELQ DE UTILIDAD DISENO INDUSTRIAL

(217" de solicitud:

[22) Fecha de solicitud:

(51} Clasificacion Internacional :

{71)Solicitante(s) ASTRAZENECA AB

[72) Inventor(es): Alan Martn BIRCH, Suzanng Saxon BOWKER, Roger Juhin BUTLIN, Craig Samuel

CRONALD iiram MCCOLULL, Thorsten NOWAK, Alleyn PLOWRIGHT .

{74] Agenis: JUAM PABLO CADENA SARMIENT(

{3 Prioridad

(31] No. Prioridad {32}
04273280
05074034

05202831

Fecha {33} Pais
14-12-2004 GE
13-04-2005 GE
G- 10-2005 GB

(85} Fecha inicio fase nacional, 14-07-2007

{86) Datos relativos a a presentacion de la sofic. PCT
Fecha de presentacion de la solisitud; 09-12-2005
Mew de solicitud PCT/GR2005/004 728

{87) Publicacion internagronal:
Facha: 22-06-2006
No. Publicacion: WG 2008064188 A1

FIGURA CARACTERISTICA
GxGcm

{54) Titwe: DERIVADOS DE OXADIAZOL COMO INHIBIDORES DE DGAT

{55} Refvindicacian(esh: 1.

Un coimpuesto de formula (1}

R h;_r"f 1
\YHH%D}REJR
o

Y

COMTINUA AL RESPALDOC .

=<0




W: . /lf{ 2|

SUPERINTENDENCIA DE INDUSTRIA Y COMERGIO
DIVISION DE NUEVAS CREACIONES

Industria y Comercio EXTRACTO PARA PUBLICACION
SUPERENTENDENCIA SOLICITUD DE PATENTE DE INVENCION PCT
{1y N® de solicitud: (51 Int CI
{22) Fecha de solicitud: (T4}Salicitanta{s); ASTRAZENECA AB
30 Proddad (31) Mo Prioidad {32} Fecha (33 Pais | (72} Inventorfes): Alan Martn BIRCH, Suzanne Saxon
0427328.0 14-12-2004 GB | BOWKER, Roger.John EBLFLIN, Craig Samuel DONALD,
05074034 13-04-2005 GB | Wiliam MCCOULL, Tharsten NOWAK, Allsyn PLOWRIGHT.
05203831 07-10-2005 GB | {74} Agente: JUAN PABLO CADENA SARMIENTO
(85 Fecha inicio fase nagional: 14-07-2007 {87}  Publicacién internacional
(BE) Datos relalivos & la presentacldn de 1a soligitud PCT Fecha; 22-06-2006
Fecha de presenlacién de la soliciiud: ~ 09-12-2005 M° publicacion: WO 2006/064189 A1
Mo. de soliciud PCT/GB2Q05/004 726

(541 Tiwlo:  DERIVADQS DE OXADIAZOL COMO INHIBIDORES DE DGAT

Rerandicacibniesy

1. Uncompussto de furmula (1)

R‘l\ ’Hj‘rﬁ—i\ .-R1
¥ o M
5 H
1))

o su sal o profarmace farmacéuticamente aceptable, en donds:

R' es un grupo arlo opcionalmente sustituido o heteroarilo opcionalmsnte sustituido, en donde los
sustituyentes opcicnales son ung o mas grupes seleccionados de un grupe -2° un grupo -X~CR™R™),-Z°,
un grupa -X*-{CR™R™),-X%-2%, un grupo -{CR¥R™),X>Z" o un grupo funcional (el cual es distinto de un
arupo -X{CR*R™},-Z* 0 un grupe-X2-(CR¥R™1,-X3-2%;

Y es un enlace directo, o un grupo {CRYR*Y, o -XHCRYR*), - donde cada R* y R se seleccionan
independientemente de hidrdgena, {1-4C)alquile, hidroxi, halo, hale{1-4Cjalquile, aming, ciang, {1-
4Calcoxi, {1-4Chaloalcoxi o ({(1-3C)alquilCONH-, & es un entero de 1 a 6 y t &5 un entero de 1 a B,
siempre que el atomo X° del grupe -X*{CR*R*")- se una al grupo R* y que un solo atomo de carbono
hibridado 5p3 no lleve dos o mas enlaces a un heteroatome, a menos gue el heteratomo es un halg;

R® es un arily opcionalmente sustituido, un cicloalquilo opcionaimente sustituido ¢ un grupe
heterociclico opcionalmente sustituida, en donde sustituyentes opcicnales son UNO O MAs grupos
seleccionados de un grupo -Z, un grupo -X-{CR¥R™,Z, un gupe -X-(CRYR¥LX -Z o un grupo -
{CRR*),X' -Z 0 un grupo funcional fel cual es distinto de un grupo -X-{CR¥R“}-Z © un grupe -X-
{GR42R‘3]|\.—K1—Z};

en donde 7 y Z° se seleccionan indspendisntemente de un grupo hidrocarbilo © un grupo
heterociclico o una combinacidn de los mismos, en donde gl grupo Z v Z* se sustituyeh cpcionalments en
cualquier atomo dispenible por une o méas grupos funcionzales, o par un grupo XT- {CRMR&S}DRE‘:
X, X1, X2, X3, X6 y X7 san grupos enlazantes seleccionados independientsmente de -C(O)x-, -O-, -5{0)y-,
MRdd-, -C{OINR44-, -OC(OINR44-, -CH=NO-, -NR44C{O)x-, -NR44CONR4E-, -S(0)2NR44- o -
NR445(0)2- donds x 85 un entero de 1 6 2, y 5 0, 16 2, y R44 y R45 se ssleccionan independientemente
de hidrageno o {1-5Calquilo,

u vy w se seleccionan independienternante de 0 o un entero de desde 1 a6,
v, 8 ¥ b se seleccionan independientemente de un antero da desde 126,

cada R42, R43, R52, R53, R62 y R63 se selecciona independientemente de hidrogeno, (1-4C)alguile,
hidrexi, halo, halo{1-4Calquilo, amino, ciane, (1-4C)alcaxi, (1-4C)haloalcoxi, ({1-3C)-alqui}CONH-, carbexi
o una réplica de Acido carboxilico o bioisostero del mismo, y R84 es un grupo funcienal.
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OXADIAZOLE DERIVATIVE AS DGAT INHIBITORS

The present invention relales to compounds which inhibit acety! CoAlacety!
coenzyme A):diacylglycerol acyltransferase (DGATI) activily, processes for their
preparation, pharnaceutical compositions containing themn as the active ingredient,
methods for the reatiment of disease states associated with DGATLE activity, to their use as
medicaments and to thelr use in the ramafaciore of medicaments for use in the uhibition
of DGATIL in warmn-blooded animals such as humans. In particular this invention relales to
compoutds useful for the ireatment of type II diabetes, insulin resistance, impaired glucose
tolerance and cbesity in warm-hloaded animals such as humans, wete particulathy 1 the
use of these compounds in the manufacture of medicamenis for use in the treatment of type
Il dizbeles, insulin resistatice, impaired ghucose tolerance and obesity in wartn-blooded
animals stich as humans. -

Acyl CoA:diacylglycerol acyltransferase (10GAT) is found in the microsomal
traction of cells. It catalyzes the final reaction in the glycerol phosphate pathway,
consideted to be the main pathway of trighyceride synthesis in cells by facilitating the
joining of a dincylglycerol with a fatty acy] CoA, resulting in the formation of triglyceride.
Although it is unclear whether DGAT is rate-limiting for triglyceride synthesis, it catalyzes
the only slep in the pathway that is committed to producing this type of molecule [Lehner
& Kuksis {1996) Biosynthesis of riacylglycerols. Prog. Lipid Res. 35: 169-201].

Two DGAT genes have been cloned and characterised, Both of the encoded
proteins catalyse the same rcaction although they share no sequence homoloegy, The
DGATY gene was 1dentified from sequence database searches because of its similatity to
acyl CoA:cholesterol acyltransfzrase (ACAT) genes. [Cases ef «f (1998) ldentification of a
gene encoding an acyl CoA:diacylglycerol acyltransferase, a key enzyme in triacylglyeerol
synthesis. Proc. Netl, Acad. 8¢l UBA 95. 1301813023}, DGATI achivity hasbeen found
il many manmumalfay tissues, ingluding adipo*:}’te&

Because of the previous lack of molecular probes, little i5 known about the
regulhtion of DGAT1. DGATI is known to ke significantly wp-repulated during adipoeyie
differentiation,

Studics in gene knockout mice has indivated that moduylators of the activity of

DGATI would be of value in the {reatment of type II diabetes and obesity. DGAT!

25
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knockout (Prgarl ™) mice, are viable and capable of synthesizing triglycerides, as evidenced
by notmal fasting serum triglyceride levels and normal adipose tissue composttion.
Dgat!™ mice have less adipose tissue than wild-type mice at baseline and are resistant to
diet-induced obesity. Metabolic rate is ~20% higher in Dgat/” mice than in wild-type

mice on both regular and high-fat diets [Smith ef &/ (2000) Obesity resistance and multiple
mechanisms of triglyceride synthesis in mice lacking DGAT. Nature Genetics 25: 87-90].
Increased physical activity in Dgae/™ mice partially accounts for their increased ;nergy
expenditure, The Dgaf}'#" mice algo exhibit increased insulin sensitivity and a 20% increase
in glucose disposal rate. Leptin levels arc 50% decreased in th& Dgar/™ mice in line with
the 50% decrease in fal mass,

When Dgati™ mice are crossed with ob/ob mice, these mice exhibit the ob/ob
phenotype [Chen ef of (2002) Increased insulin and leptin sensitivity in mice lacking acyl
CoArdiacylglycerel acyltransferage J. Clin, Tnvest. 109:1049-1053] indicating that the
Dgati™ phenotype requires an intact leptin pathway. When Dgai] " mice are crossed with
Agowti mice a decrease in body weight is seen wilth normal glucose levels and 70%
reduced insulin levels compared to wild type, agouli or eb/ob/ Dgat™ mice.

. Transplantation of adipose tissue from Dgar/™ mice to wild type mice confers
resistance o dist-induced obesity and improved glucese metabolism in these mice [Chen er
al (2003) Obesity resistance and enbanced glucose metabolism in mice transplanted with
while adipose tissue lacking acyl CoA:diacylglycerol acyltransferase 1. Clin, Invest. 111:
1715-1722).

International Patent Applications WOZ2004/047755 {Tularik and Japan Tobaceo) and
WDZGﬁSfﬂlBﬁﬂ? (Japan Tobacco and Amgen) describe fused bicyclic nitrogen-containing
helerocycles which are inhibitors of DGAT-]1, JP2004-67635 (Otsuka Pharmaceuticals}
describes thiazoleamido substituted phenyl compounds which are further substituted with
alkylphosphonates and which inhibit DGAT-1. W02004/100881 (Bayer) describes
biphenylamino compounds substituied with imidazole, oxazole or thiazole which inhibit
DGAT-1.

Accordingly, the present invention provides a compound of formula (T}
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ot a pharmaceutically-acceplable salt or prodrug thereof, wherein:
R' is an optionally substituted aryl or optionally substituted heteroaryl group,
5 whergin the optional substituents are one or mere groups selected from a group —Z° a group
: KCHCRPRI), 71, a group —X2-(CR™R™),-33-2%, & group —(CRPRY),%-Z* or a functional
‘ growup (wihich s ather than a group -X -(CR¥R*™,-2% or a group—X*-(CR™R¥),.X*.7%),
¥ is a direct bond, or a group {CR"“R’”}S or -}{G(CRWR“}t -where each R** and R"
is independently sclected from hydrogen, (1-4Chlkyl, hydroxy, halo, halo(1-4CYalkyl,
‘ 10 amino, cyano, (1-4C)aikoxy, (1-4Chalvalkoxy or (L-3C)alkyDCONH-, s is an integer of
from 1 to 6 and t is an integer of from 1 to 6, provided that the X® atom of the group -
XHCRYMRY),~ is attached to the R? group and that a single sp® hybridised carbon atom
does udt carry two or more bonds to a heteroatom unless the heteratom is a halo;
R’ is an optionally substituted aryl, an optionally subsiituted cyeloalkyl or an
15 optionally substituted heterocyelic group, wherein optional substitutenis are pne or more
groups selecled from a group -2, a group -X-(CRVR™y .7, a group —X-(CR¥RY),-X'-Z or a
group ~(CR*R™),X'-Z or a functional group (which is other than a group -X-{CR*R*),-2
ot a group —X-(CR¥RM),-x'.2);
wherein Z and Z' are independently selected from a hydrocarbyl group or a
20 heterocyclic group or a combination thereof, wherein the group Z and Z°* is optionally
& substituted on any available atom by one or more fimetional groups, or by 2 group -X’-
(CRER®) RO,
XX, I}{Z, X' X% and X are linking groups independently selected from -C(0},-,.-O-,
~8(0)-, -NR*-, -CEOINR™-, -GC(OINRM, -CH=NG-, -NR*C(O),-, -NR*CONR™.,
25 -B{ORNRM. or —NR44S[D)2- where X is an integer of 1 or 2, y is 0, 1 or 2, and R* and R*
are independently selected from hydrogen or (1-6C)alkyl, *
u and w are independenily selected from 0 or an integer of from 1 to 6;

v, aand b are independently selected from an integer of from 1 to 6;
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cach R% R%, 1™, R R¥ and RY is independently selected from hydrogen, (1-4Chalkyl,
hydroxy, halo, halo{1-4C)alkyl, amino, cyane, (1-4C)alkoxy, (1-4Chhaloalkoxy, {{1-3C).
alkyDCONH-, carboxy or a carboxylic acid mimic or bioisostere thereof, and
R js a functional group,

As uged herein, the term “functional group” includes halo, halof1-6C)alkyl, cyano,
nitro, -C(O)R*, a carboxylic acid mimic or bioisostere thereof, -OR”, -8(0),R%,
_05(0RRY, NRYRE, -C(O)NRMR?, -OCOINR?'RE, -CH=NOR™, NR¥C(O)R”,
NRPCONRYR®, N=-CRYRZ, .8(0)NR*R% or -NRYS(0RR? where B, R* and
R* are independenly selecied from hydrogen or optionally substituted hydrocarbyl or
opticnally substituted heterocyelyl, of R*' and R* together with the nitrogen atom to
which they are attached form an aptionally subsiituted ring having rom 3 to 10 atoms,
which optionally containg further heteroatoms such as S{0%y, oxygen and nitrogen, n is an
integer. of 1 or 2, m is 0 or an integer of 1-2.

Suitable optional substituents for hydrocarbyl groups or heterocyelie groups R,
R? and RZ (inciuding for rings formed by NR*'R*) include halo, halo(1-4C)alkyl (such
ag trifluoromethyl, diflucromethyl or fluoromethyld, mercapto, hydioxy, alkoxy, oxo,
heteroaryloxy, alkenyloxy, alkynyloxy, alkoxyalkoxy, aryloxy (wheie the aryl group may
be substituted by halo, cyano, nitro, hydroxy(1-4Clalkyl, halo(l-4Cjalkyl, amino, {1~
4C0)alkoxy, (1-4Chaloalkoxny, ((1-3C)alkyHCONH-, carboxy or a carboxylic acid mimic or
bioisostere thereuf), cyane, nitro, amino, mone- or di-alkyl amino, atkylamide, oximino
(for example hydroxyimino or alkyloxyimino}, carbamoyl, carboxy or a carboxylic acid
mimic or bioisostere thereof, or ~S(D}.HRB where m i3 as defined above and R7 iz alkeyl
{opticnally substityted by one or more groups selected from hydroxy, halo, amino, cyano,
({1-3 Cja!k}rl}CDNH-, carboxy or a carboxylic acid mimic or hioisostere thereol}, (1-
6C)alkoxy, (1-6Calkoxyearbonyl, carbamoyl, N-{(1-6Calkyl}carbamoyl, halo{1-6C)alkyl

.(su-:-h as trifluoromethyl), (1-6C)alkylsulphonyl, (1-6C)alkylsulphinyl. Heterocyelic

acoups R, R and B may also be optionally substituted by one ot mure ydrocarbyl
groups such as (1-4Calkyl.

‘1n this specification the term “alkyl” lncludes both strajight and branched chain
alleyl groups bul references to individuai 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” advanlageously refers to chains with 1-10 carbon

26
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atoms, sutfably from 1~ § carbon atoms, preferably -4 carbon atoms.

In this specificafion the term “alkoxy” means an atleyl group as defined
hereinbefore linked 1o an oxygen atom.

It 1s 10 be understood that opfional substituents on any group may be attached to
any available atom as appropriate unless otherwise specified, including heteroatoms
provided that they are not thercby guaternised.

1o this speeification the term “heteroatom™ refers to non-carbon atoms such as
oxygen, nitrogen or sulphur atoms.  In addition, where the heleroatom may have a single
valency, it may compiise a halo, The terms “alkenyl” and “allkynyl” reter to unsaturated
steatght ot branched struclures, which wnless specified otherwise, conmain for example from
210 10, preferably itom 2 to 6 carbon atoms, Cyclic moietics such as cycloalkyland
cycloalkenyl are similar in nature but have at least 3 carbon atoms. Examples of alkyl,
alkenyl and cycloalkyl groups ate given hereinafter, such as examples of {(1-6CYallol, (3-
8Ceyeloalkyl cie. -

References {o aryl groups include aromatic carboeylic groups such as phenyl and
naplithyl, as well as partially aromatic groups such as indenyl and indanyl. The term
“aralkyl” refers to aryl substituted alkyl groups such as benzy].

The term “heterocyelyl” or “heterocyclic” includes saturated or unsaturated rings,
which may be aromatic, non-aromatic rings or partially sromatic, for example conitaining
from 3 to 20, suitably from 4 to 10 ring aloms, at least one of which is a heteroatom such
as axygen, sulpliur or nitrogen.  They 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, bicyclic ring systems will comprise fused 5,6-membered or 6,6-membered rings.

“Heteroaryl” refers to those heterocyclic groups deseribed above which have an
aromatic character, Where “heteroaryl™ is a bi-cyclic ring system, then af least one ring is
aromatic and one or both rings contatn ring heterpatoms,

In general, examples of heterocyclyl rings include furyl, thienyl, pyrrolyl,
pyrrolidinyl, imidazolyl, triazolyl, thiazolyl, tetrazolyl, oxazolyl, isoxazolyi, pytazolyl,
pyiidyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, indolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, benzihiazolyl, benzoxazalyl, benzothieny! and benzofuryl, Further examples
tuclnde thiadiazolyl, oxadiazolyl and isothiazolyl, morpholine, piperazinyl and piperidinyl.

Further sxamples of monoeyelic heteroaryl rings are fhose listed hercinafter as suitable
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examples of HET- 1", Further examples of bicyclic heterocyelic rings are those listed
hereinafler as suitable examples of HET-2*", Further examples of monocyelic heleracyclic
(non heterouryl) rings are those listed hereinafiar as suitable examples of HET-3™,
Suitable examples of bicyclic heteroaryl rings include indolyi, quinolinyl, isaquirjolinyl,
quinoxalinyl, benzthiazolyl, benzoxazolyl, benzothienyl, benzofuryl, banzimidazdlyl,
benzodioxolanyl, pyrrolopyridyl, quinazoliny] and naphthyridiny]l. It will be understood
that structures such as 2-0x0-2,3-dihydro- 1 H-benzimidazolyl #hd oxothiadiazolyl which
fall within the definition of the term heteroaryl, retain their aromatic characteristics in both
rings by virtue of tamlomerism,

Other expressions used in the specification include “hydrocarbyi™ which refers to -
any structure comprising carbon and hydrogen atoms. These may be arranged in rings or
chaing or combinations in which rings are joined to chains or to further rings, or a fused to
further rings, Generally, hydrocarby! groups will contain from 1 1o 20, for instance from
1-12 carbon atems, These may be alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl,
aralkynyl, cycloaltkyl or eycloalkenyl, wherein any eyclic moiety such as aryl, aralkyl,
cycloalkyl or cycloalkenyl are optionally substituted with alkyl, alkenyl, alkyny! andfor
with further cyclic moieties, and where any alkyl, alkenyl or alkynyl groups are aptionally
substituted with cycloalkyl, or cycloalkenyl. The tetm cycloalkyl also includes bi- and tri-
cycloalkyl rings, such as adamanty!l and bicyclo[2.2.2]octany]

© Buitable combinations of rings and chains which are comprised by the term
hydrocarbyl include

a) cycloalkyl linked fo a {1-6Chalkyi group (in particular eyclohexyimethyl,
cyclopentylmethyl, cyclobutylmethyl, cyclohexylethyl), or to two (1-6C)alkyl groups (for
example methyleyclobutylmethyl);

b) cyelohexyl linked to a second cyclohexyl ot a cyclopentyl group by a direct
bond, or with a {1-6C}alkyl group linker;

¢) a phenyl group linked to a second phenyl group by a direct bond, or with a (1-
6C)alkyl group linker;

d} a (3-8C)eyeloalkylgroup (such as cyclohexyl or cyclopentyl) linked to a phenyl
group E}' a direct bond or with a (1-6C)alkyl linker;

L]

e) a benzyl or methylphenyl (such as tolyl) group.

8
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Raferences 40 a “combination” of mydrocarbyl and heterocyclic groups refer o
moieties whiclh contain ene or more heteroeyelic groups joined together, or one of more
heterocyclic groups joined to one or more hyvdrocarbyl groups.

Suitable combinations of hydrocarbyl ang heterocyelic groups include a
heterocyclyl group (such as pyridyl, morpholing, thiomorpholino, piperazinyl or
piperidinyl} tinked to {or substituted by} a hydrocarbyl group (such as a (1-6Clalkyl group
and/or a (3-8C)eyeloalkyl group; in particular a (1-6C)alkyl group}. Ior example
methylpyridyl (wherein the methyl may be further substituted by a functional group such
as carboxy), benzylpiperazine, (methyDoxopyridazine, (methyloxothiadiazole, {(optionally
catboxy substituted}methylpiperidyl, (oplionally carboxy
substitutedymethylpiperidylmethy!, (optionally carboxy substiiwted)dimethylpiperidyi,
(optionally carboxy substituted)ethylpiperidyl and (eyclopeopyimethylipinerazinyl,

Unless specified otherwise, the expresston “haloalkyl” refers to alkyl groups which
carry at least one halo substitutent, This includes perhalo groups where all hydrogen atoms
are repiaced 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 heteroatoms
provided that they are not thereby guaternised.

Within this specification composite terms are used to describe groups comprising
more than one functionality such as «(1-6C)alkyINHSO4(1-6C)alkyl. Such terms are to be
interpreted in aceordance with the meaning which is understood by a person skilled in the
art for each component part. For example -(1-6)alkyINHSO,(1-6Calkyl includes
-roethylaminosul fonylmethyl, -methylaminosulfonylethyl, -ethylaminosulfonylmethyl, and
-propylaminosulfonylbutyl.

Where optional subsiituents are chosen fiom “0, 1, 2 or 3” groups it is to ke
understotd that this definition includes all substituents being chosen 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 ‘T{], 1 or 2 groups and “1 ar
27 and any other analogous groups.

Substituents may be present al any suitable position on, for example, an alkyl
group. Therefore, hydroxy substituted (1-6C)alky! includes hydroxymethyl,
1-hydroxyeihyl, 2-hydroxyethyl and 3-hydroxypropyl,

29
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Examples of (I-4CYalleyl include methyl, eihyl, propyl and sopropyl; examples of
(1-6C)alkyl include methyl, athyl, propyl, isopropyl, t-butyl, pentyl, iso-pentyl,
1-2-dimethylpropyl and hexyi; examples of (2-6C)alkenyl include ethenyl, propenyl,
isopropenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-methylpropenyl and hexenyl; examples
of (2«6C)alkynyl include ethynyl, propyny!, Z-peutynyl, 3-pentynyl, 4-penfyny) and
hexynyl; exampiles of (1-4C)akkoxy inciude methoxy, ethoxy, propoxy, isopropoxy and
tert-butoxy; examples of (1-6C)alkoxy include methoxy, ethoxy, propoxy, isepropoxy,
tert-butoxy and pentoxy; examples of (1-6C)allioxy(1-6C)alley? include methoxymethyl,
ethowymethyl, methoxyrthyl, propoxymethyl, isopropoxymethyl, penoxyethyl,
meihoxyhexyl and teri-butoxybutyl; examples of (3-8C)eycloalkyl include
(3-6C)eycloalkyl (cyclopropyl. cyclobutyl, cyclopentyl, cyelohexyl), eyeloheptyl and
gveloctyl, examples of (3-8C)eycleallcoxy include cyclopropoxy, cyclobutoxy,
cyclopentoxy, cyelohexyloxy, eyclopentyloxy and cyelooctyloxy; examples of
(3-8C)eycloallyI(1-6CYalky include cyclopropylmethyl, eyclopropylethyl,
cyclopropyibutyl, evclobutylmethyl, cyclopentylmethyl, cyclohexyimethyl,
eyclopentylethyl aud cyclooctylpropyi; examples of (3-8C)eyeloalkoxy(1-6Chalkyl
melude cyelopropoxymethyl, cyclopropoxyethyl, cyclopropoxybutyl, eyclobutoxymethyl,
cyelopettoxymeathyl, cyclohexyloxymethyl, cyclopenionyethy) and cyclooctyloxypropyl;
exampies of (3-8C)eycloalkoxy(1-6C)alkoxy include cyclopropoxymethoxy,
cyc!opfapnxyetlmxy, cyclopropoxybutoxy, syclobutoxymethoxy, cyclopentoxymethoxy,
cyclohexyloxymethoxy cyclopentaxyethoxy and cyclooctyloxypropoxy; examgples of
(2-8C)eyeloatiioxy{1-6C)alwxy(1-6C)atky) invlude cyclopropoxymethoxymetiyl,
cyclopropoxyethoxymethyl, cyclopropoxybutoxymethyl, cyclobutexymethoxyethyl,
eyclopentoxymethoxypropyl, cyclohexyloxymethoxymethyl cyclopentoxyethoxymethyl
and cyclooetyloxypropoxymethyl, examples of halo are chloro, bromo, iodo and fluoto;
examples of halo(1-6C)akioyl include halo{1-4C)alkyl such as chloremethyl, fluoroethyl,
ﬂuc-romethyl, fuoropropyl, flucrobutyl, dichioramerhyl, difluorometiyl, 1,2-difluornethyl
and 1,1-difluoroethyl as well as perhalo(1-6C)alky! (including perhalo(1-4C}alkyl) such as
trifluoromethyl, pentaflucioethyl, and heptafluorapropyl; examples of hate{l-6C)alkoxy
include halo{1-4C)alkoxy such as chloromethoxy, fluoraethoxy and Auoromethoxy,
diflugromethoxy, as well as perhaloalkory such as pentafluorvethony, rifluoromethoxy

apd heptafluoropropoxy; examples of hy@roxy(1-6C)alkyl include hydroxy(-4C)alkyl
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such as hydroxy methyl, [-hydroxyethyl, 2-hydroxyethyl and 3-hydroxybutyl; example of
carboxy(1-6C)alkyl include carboxy(1-4C)alkyl, such as carboxymethyl, carboxyethyl,
carboxypropyl and carboxybutyl; examples of nminﬂ{l-ﬁﬂ)all&yl include aminomethyl,
aminoethyl, 2-aminopropyl, 3-aminopropyl, 2-aminoisa-propyl, aminobutyl and
2-aminotert-butyl; examples of (1-6C)alkylamioo include (1-4Chalkylaming such as
methylamino, sthylamine and propylamine; examples of di-{{1-6C)alkyl}amine nclude
di-(1-4Clalkylamino such as dimethylamino, N-ethyl-N-methylamino, diethylamino,
MN-methyl-N-propylamino and di-isopropylamino; examples of (1-6C)alkylcarbonyl
inelude (1-4C)alkylearbonyl such as methylearbonyl, ethylcarbonyl, propylcarbonyl,
iso-propylearbonyl and tert-butylcarbonyl; examples of (1-6C)alkylearbonyloxy include
(1-4Chalkylearbonyloxy such as methylcarbonyloxy, elhylcarbanyloxy, =
propylearbunyloxy, iso-propylcarbonyloxy and tert-butylcarbonyloxy; examples of
(1-6C)alkoxycarbonyl (N-(1-6C)alkylcarbamoyl) include (1-4Clalkoxycarbunyl such as
wmethoxycarbonyl, efoxycarbonyl, propoxycarbonyl, iso-propoxycarbony! and
tert-butoxycarbonyl; examples of (1-6C)allkoxyearbonylamino include
(1-4Cyalkoxycarbonylamino such as methoxycarbonylamino, ethoxycarbonylamino,
propoxycarbonylamine, iso-propoxycarbonylaming and tert-butoxycarbonylaming,
examples of (1-6C)alkoxyearbony l(N-methyijamino include
(1-4Chalkoxycarbonyl(N-methyDaming such as methoxycarbonyl{MN-methyamine,
ethaxycarbonyl(N-methylyamine, propoxycarbouyl(N-methyllamine,
iso-propoxycarbonyl{N-methyljamino and tert-butoxyearbonyl(N-methyl)amino; examples
of {1-6C)alleybthio include methyithio, ethylthic, propyliibie, isopropylthio and butylthio;
examples of (1-6C)alkylsulfiny] include methylsulfingl, ethylsulfinyl, propylsulfinyl,
isopropylsulfinyl and butylsulfinyl; examples of (1-6C)alkylsulforyl include
methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl and butylsulfonyl
examples of (1-6C)aikoxysulfory] include methoxysulfonyl, ethoxysulfonyl,
propoxysulfonyl, isopropaxysulfonyl and butoxysulfonytexamples of
{1-6CYalkylearbonylamino include (1-4C)allkylcarbonylaining such as (1-
3C)alkylCONH} (methylearbonylaming, ethylcarbonylamino, propylearbonylamino,
iso-propylcarbonylamine) and tert-butylcarbonylaming; examples of
]{l-ﬁC)ﬂllt}?lamiuncarhouyl include {1-4Clalkylaminocarbonyl such as

methylaminocarbonyl, ethylaminocarbonyl, propylaminocarbonyl,

3}
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iso-propylaminocarbony! and tert-bulylaminocarbonyl, examples of
di(1-6C)alkylaminocarbonyl include dif 1-4Clalkylaminocarbonyl such as
dimethylaminocarbonyl, N-methyl-N-ethylaminocarbonyl, diethylaminocarbonyl,
AN-methyl-N-propylaminocarbony) and di-isopropylaminocarbonyl; examples of -
[l-GC)Ialk}'];a minacarbonyloxy include {1-4Calkylaminocarbonyloxy such as
mefhylaminocarbonyloxy, ethylaminocarbonyloxy, propylaminocarbonyloxy,
iso~propylaminocarbonyloxy and tert-butylaminocarbonyloxy; examples of
-S{0)p{1-4C)alkyl (wherein p iz 0, 1 or 2) include (1-6Chalkylthio, (1-6C)alkylsulfinyl
and (1-6C)alkylsulfonyl; examples of (1-6Chalkylaminosuifonyl inciude
-30,NH(1-4C)alkyl such as methylaminosulfonyl, ethylaminosulfonyl,
propylaminosulfonyl, ise-propylaminosulfonyl and fert-butylaminosultonyl; exampies of
di(1-6C)alkylaminosulfonyl include dif1-4Clalkylaminosulfony! such as
dimethylaminosulfonyl, N-methyl-N-ethylaminosulfonyl, disthylaminosulfonyl,
N-methyl-M-propylaminosulfonyl and di-isopropylaminosulfonyl; examples of
(1-6C)alkylsulfonylamine include (i-4C)alkylsulfonylamine such as
methylsulfouylamino, ethylsutfonylaming, propylsulfonylamine, ise-propylsulionylamino
and tert-butylsulfonylamine.

Parlicular values of variable groups in compounds of formula (I) are as follows.
Such values may be used where appropriate with any of the othter values, definitions,
claims or embodiments defined hereinbefore or hereinafter.

In a particilar embodiment, R'is un optionally substituted atyl group such as
optionally substituted phenyl or napthyl. R' as an optionally substituted aryl group may also
be indanyl. It will be understood that when R' is a partially saturated aryl group, such as
indanyl, it is the aromatic ring portion of R' which is dirsctly attached to the linking nitrogen
atom.

'Mternatively, R' is an optionally substituted heteroaryl group, and in particular is an
opticnally substituted monocyelic heteroaryl group such as pyridyl. Suitabie values for R’ as
a heternaryl ring include pyrimidinyl, pyridyl, pyrazolyl, pyrazinyl, thiazolyl, exadiazolyl,
isuxazolyl and thiadiazolyl, .

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

such a8 benzodioxolanyt, it is the aromatic ring portion of R! which is directly attached to

aml

the linking nitrogen atom.
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Suitable values for R as a bicyclic heteroaryl ring inciuge pyrrolopyridyl,
benzodioxolanyl, benzthiazolyl, benzimidazalyl and quinolyl.

More suilable values for R' include phenyl, naphthyl, indanyl, pyrimidinyl, pyridyl,
pyrazolyl, pyrazinyl, thiazolyl, oxadiazolyl, isoxazoly!, thiadiazolyl, pyrrolopyridyl, 1,3-
benzadioxan-5-vl, benzthiazolyl, benzimidazolyl and quinolyl.

In one embodiment, ! may not be pyrrolo(l,2-bipyridazine.

Preforred sptional substituents for R' include functional groups or {1-6Calkyl
proups such as methyl. Particular funclional groups for substituents on R! include halo,
-C(0LR™ or -OR™, where R™ is as defined above, and in particular is an aryl or arallcy)
group.

Suilable functional groups as substituenis on R inciude hafo, -0R™ (wherein R™ is
hydrogen, phenyl or (1-4Calkyl, optionally substituted by one or more halo, such that for
example R* is diffuoromethyl or trifluoromethyl, or optionally substituted by (1-
4Chatkoxy), cyano, halo{1-4Chalkyl, -S{0),R*® (wherein R?° is phenyl or (1-4Calkyl,
particularly methy! or ethyl, mis 0, 1 or 2, particulady 0 or 2}, triflucromethylthio,
NR¥CONRZ'R™ (wherein R™, R and R*? are suitably all hydrogen), -C(0),R¥ (wherein
nis 1 or 2, particulavly 2 and R™ is (1-4C)alkyl ot phenyl), ~0S0,R* (whevein R™ is
suitahly (1-40)alkyl), -SO.NRMR™ (wherein R*! and R are suitably both hiydrogen), -
NRM'C(0}.R? (wherein n is 1 or 2, particularly 1, R* is suitably hydrogen and R¥ s
suitably phenyl or (1-4Callyl), and -CONR'R® (wherein R*! and R** are suitably
hydrogen).

_Suitabie values for Z¥ include pheny! (optionally substituied by a functional group
as hereinbefore defined, for example by —~CQO;Me, or carboxy), benzyl, cyclohexyl, pyridyl,
pyrimidinyl {optionally substituted by (1-4C)atkyl}, triazolyl, morpholino, (2-4Clalkyny!
{for example ethynyl) and (1-4Calkyl {optionally substituted by a substituent selzcted
from —CO2Me, carboxy, methoxy, hydroxy and cyano),

Whare R' is substituted by a group —X>-(CR™ZR®),~Z" ~suitably w is O or 1; Z* is
selected from the suitable values given above, particularly hydrocarbyl (such as optionally
substituted alkyl, phenyl ur benzyl) or pyridyl, and is more suitably optionaily substituted
phenyl; K is suitably -50;-, -CO-, NHCO-, -NH-, -0-, and R** and R** are suitably both
hydrogen.
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In another aspeet, preferred optional substituents on R'are [, 2 or 3 substituents
independently selected from alkyl {for example (1-6Clalkyl such as methyl or ethyl), hals,
haloalkyl (such as halo{1-6C)alky], such as halomethyl, for example triflusromethyl},
halealkoxy (such as halo(1-6C)alkoxy, such as halomethoxy, for example
trifluoromethoxy) and cyano.

In another aspect, preferred options) substituents on Riate 1,2 or 3 substituents
tindependently selected fiom halo, halo{1-4Clalky], (1-4Clalkoxy, halof 1-4Chalkoxy,
eyano, {1-4Chalkyl, (2-4¢Calkynyl, Ph{CHz)., O- (whetein the phenyl group is optionally
substituted by hala), phenyl, benzoyl and anilino,

In another aspeet, preferred optional substituents on R' are 1,2 or 3 substituents
independently selected from fluaro, chloro, bromo, trifluoromethyl, methoxy,
difluoromethoxy, trithaoromethoxy, eyano, methyl, ethyl, ethynyl, benzyloxy, 3-
chlorobenzyloxy, phenoxy, 4-chlorephenoxy, phenyl, benzoyl and aniling,

In one aspect, R' is mono-substituted in the 3-position relative to the bond to NH;
in another aspect R' is mono-substituted in the 4-position. In a further aspect R is 2,4-di-
substituted, 2,6-di-substituted, 3,4-di-substituted, 2,4-di-substituted, or 2,5-di-substituted
by any of the possible substituents hereinbefore or hereinatter, bul particularly thise
preferred optional substiiuents above, and more particularly di-halo, for example di-fluoro.
In a further aspect R' is trisubstituted, for example 2,4,5-trisubstiluted, such as 2,4,5-trihalo
(for ethple 2,4,5-trifluore).

When R' is di- or tri-substituted, the substituents are suitably independently
selected from a functional group, Z* and -3 2(CR¥ZR™,,-7°, for example any of those
values given herein for these groups. For example, R'may be substituted by di-halo (such
as difluoro, dichloro, mono-fluore mono-chloro and mano-chlore mono-broma), tri-halo
(such as trifluore}, mono-halo mono-alkyl (such as mono-methyl, mono-chloro}, mono-
halo (such as fluoro or chlore) mono-triflucromethyl, mono-alkyl (such as methyl) mono-
gyano, di-methoxy, mono-chloro mono-methoxy, di-halo mono-hydroxy (such as 2-F, 4-
Cl, 5-OH), or may be for example di-halo mono —0-Z° (such as -OCH;(C0sMe). When R!
is di-substiluted, in one aspect at least one of the substituents js selected from halo, {1-
4Clalkyl, (1-4Chalkoxy, trifluoromethyl and cyanc. When R is iri-substituted, in one
aspect at least one, for example at least two, of the substituents are sclected from hale, (1-

4Chalkyl, (1-4C)alkoxy, trifluoromethyl and cyano,

=2y
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Where R’ is substituted by a group ~X*+(CRYPR™),-Z°, a group 3C-CRPRY),- % -
Z" or a-group —(CRSERSJ)\;X?’-Z“, R* and R™ are suitably hydrogen.

When R' is substituted by 7%, wherein Z° is a heterocyelyl ring, such as a
morpholine ring, preferably Z* is not attached to the carbon atom of R which is in an ortho
position to the bond to the linking nitrogen atom.

In one embodiment, R' is selected from phenyl, naphthyl, indanyl, pyximidiny,
pyridyl, pyrazolyl, pyrazinyl, thiazolyl, oxadiazolyl, isoxazolyl, thiadiazolyl,
pyralepyridyl, 1,3-benzodioxan-5-yl, benzthiarzolyl, benzimidazolyl and quinolyl;
optionally substituted with 1, 2 or 3 substiluents independently selected from
halo, (1-4Calkyl, ethynyl, (1-4Calkoxy, hydroxy, (i-4Clatkoxy(1-4Chalkoxy, _
methoxymethyl, cyanomethyl, nydroxy{1-4Chalkyl, trifluoromethy!, difluoromethoxy,
trifluoromethoxy, trifluoromethylthio, cyano, methylthic, methylsulfonyloxy,
1nethyisu1f0n}fl, ethylsulfonyl, aminocarbonylamine, mcthc}xygarbon}rlamim,
methylearbonylaming, (1-4Chalkoxycarbonyl, methoxycarbonylmethoxy, benzyloxy,
pyridylmethoxy, phenoxy {optionally subsiituted by methoxy or halo), phenyl {optionally
substituted by methoxycarbonyl or carboxy), benzyl, anilino, anilinocarbomyl,
aminoearbonyl, benzoyl, benzoylamino, phenylsulfonyl, aminosulfonyl, cyclohexyl,
methylpyimidinyl, trigzolyl and morpholine.

In a preferred embodiment, Y is a direct bond.

Where Y is a group ~X®(CRYR*), X is suitably oxygen and f is preferably an
integer of from 2 1o 6,

Alternatively, Y is a proup {CH;)s or more preferably -O{CHz) - where s is ap
integer of from 1 10 6 and t iz an integer of from 2 to 6, and in particular s or t are 3.

When R is unsubstituted aryl or unsubstituted cvcloalkyl, Y is preferably other than
a direct bond.

R? is a suitably a substituted phenyl or a subslituted heteroaryl group {for example
any of those heteroaryl groups lisied hereinbefore). Suitable examples of R? inchude phenyl,
pytidyl, pyrimidinyl, indanyl, cyclobexyl, piperidinyl and benzthiazolyl.

When R” is an optionally substituted cycloalky! group, it is preferably a monocyclic
growp such as {3-8C)cyctoatkyl or (3-6Cheycioalkyl.

When R? is & substituted group, it is suitably substituted by at least one and
optionally more than one substituent group -Z, a group -X-(CR™R*),-Z, a proup —
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K{CR;’ER”}fK]-Z ot 2 group «CRPRM™M 7 where one or more further substitvents may
be selected from halo, cyano, nitro, amine, hydroxy or halo(1-6C)alkyl. Preferably R'is
substituled by 1 or 2 groups independently selecied from those defined hereinbefore or
hereinafier, more preferably by 1 group. When R? is substituted by 2 groups, pref:rab]}r one

5 isa functional group as hereinbefore defined, such as halo, —~CO;R™ (wherein R*® is
hydrogen, (1-4C)alkyl or allyl} or cyano, or one substituent is ¢1-4Calkyl.

Particular examples of groups 7. or Z' include groups of sub formula (x), (¥) or (2).

(o (e
(%) {y)
®
(e
(2)

‘wherein each ring A or A’ is independently selected from an optionally substituted
10 heterocyelic ring, an optionally substituted cycloaikyl ring or an optionaily substiiuted aryl
ring, each R% is an optionally substituted (1-6C)alky?, an optionally substituted (2-
6CYalkenyl or an optionalty substituted (2-6C)alkynyl, and R®' is an optionally substifuted
(1-6C)alkylene, an optionally substiluted {2-6Calkenylene or an optionally substituted (2-
6C)alkynylene.
I Suitably optional substitnents for groups A, A’, R” and R are functional groups,
$ A further particular example of groups Z or 27 ineludes grovps of sub formula (22),

wherein A, R* and R*, and suitable optional substituents therein are as defined above for
sub formulae (x), (v) and {2).

__.Rm Rﬁﬂ

(z2)

-

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

embodiment, R” is a 3- or 6-membered aromatic 1ing of sub-structure (&);

&



-
WO 2006, 0ad | 19 PCTY S004TEG

(1)
z', 727 7} and 7" are independently sclected from —~CH-, -CRS- or a heteroatom
selected rom —0-, -8-, -N({R**)- ,where r is ) or 1 depending upon the requirements of the
5 aromatic ring, and R* is hydrogen or (1-6C)alkyl, and Z°* may additionally be a direct bond,
Risa group -7, a group —X-(CR¥R"),-Z, a group —X-{CR“R“},;—‘{]—Z or a group —
(CR¥R, X2, wherein 2, 3¢, X' R™, R®, v and v are as defined above;
each I® i independently selecled from halo, cyano, nitro, amine, hydroxy,
haloCy.galkyl, a group -Z, a group —X-(CRR*™Y,-Z, a group ~X«(CRPR*),-X'-Z or a group
10 -I[CR‘ERH]VXL-E, wherein 7, X, x! RrY R‘u, v and v are as defined above.
Suitably, when 7 is a direct bond, one of Z' or Z% is a heteroatom, in particular
oxXygen or sulphur,
Preferably 7' is othes than & direet bond.
Suitably in this case, Z* and Z” are independently seleeted from —CH-, -CR*.ora
15 mitrogen atom.
Suitably 7' is a —CH- group.
 Preferred proups RY are listed below as R®.
Suitably, 2! Z%, Z° and Z* are -CH-.
Suitably R* and R* are hydrogen,
20 Where one of Z' to 2% is N(R™™),, preferably it is 2% or 2°. Where one of 2V t0 7' is -
CRE, preferably it is Z2 or 77. i
In an alternative embodiment, R? is a cycloalkyl group such as cyclohexyl ol sub-
formula (b} -
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where R? is us defined abave, and R?, R®, R® and R? are independently selected from
11yd1'egen ar a group R® as defined above,

In yet a further embodiment, R'isa bicyclic ring, which may be a bicyclic aryl ring
or a bicyelic heterocyelic ring. For instance, R? comprises fused 6,6-membered rings, or
fused S, 8-membered rings, one or both of said rines may be unsaturated. Exampies of such
rings include benzimidazole (preferably linked to the group-Y-NH- by way of the benzene
ring), indanyl, indenyl. Particularly suitable bicyclic rings are partially unsaturated, such
that the ring iinked to the group-Y-NH- is saturated and this is fused to an aromatic ring.
Particular examples of such rings are indanyl rings, such as 2-indanyl. In one embodiment,
R* may not be pyrrolo{!,2-b)pyridazine.

In particular, R* is a group Z.

“Suitably Z 13 an aryl, heterosyelyl or eycloalkyl group, any of which are optionally
substituted by a functional group or an {1-6Chalkyl, (2-6Chalkenyl or (2-6CYalkynyl group.

Preferably Z is substituted by a Functional group or by a (1-6C)alkyl group which is
substituted by a functional group. Particular examples of such functional groups include

GIORRY or & carbaxytie acid mimic or bicisostere thereof, -C{OMNRE'RY and
NRYC(0),R?, where R, R* and R™ are as defined above.

In another ambodiment, R” is substituted by Z and Z i§"n optionally substiluted
heierocyelyl group. Suilable examples of Z as an optionally substituted heferocyelyl group
n¢lude any of the suitable values for heterocyclyl given hereinbefore and in particular
include pyriolidinyl, piperazinyl, piperidinyl, pyridyl, morpholine, thiomorpholino,
homopiperazinyl, thiadiazolyl, (oxojpyridazinyl and (oxo)thiadiazolyl.

In apother embodiment, R? is substituted by Z and Z is an optionally substituted
hydrocarbyl group. Suitable examples of Z as an optionally substituted hydrocarbyt group
include (all optionally substituted) (1-6C)alkyl (such as (1-4C)alkyl}, phenyl, cycloalkyl
(such as adamantyl, cyclobutyl, cyclopentyl and cyclohexyl), eycloatkyl combined with (1-
4{)alkyl (such as methyleyclohexyl, ethyleyvelohexyl, isopronyieyelobaxyl,
cyclohexylmethyl, ethylcyclobutyl, cyclobutylmethyl and methyleyclopentyl) and phenyl
combined with (1-4C)alkyl (such as benzyl and methylpheny! fsuch as tolyl)).

In another embodiment, R? is substituted by Z and Z is an optionally substituted
vombination of hydrocarbyl and heterocyclyl groups. Svitable examples of 7 as an

optionally substituted combination of hydrocarbyl and heterocyelyl groups inchude non
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aromatic helerocvycles such as piperazinyl or piperidyl substituted by (1-4Calkyl (for
example nicthyl, ethyl and isopropyl), benzyl ar cyeloalkyl 1-4Clalky] (for example
cyelopropylmethyl); oxidised heterocycles such as exopyridazine or oxothiadiazine
substituted by one or two (1-4C)alkyl {such as methyl); aromatic heterocyeles (such as
pyridyl) substitufed by one or two (1-4C)alky] (such as methyl). For example
pyridyimethyl {wherein the methy! may be further substituted by a functional group such
as carboXy), benzylpiperazinyl, (methyDoxopyridazinyl, (methyloxothiadiazolyl,
(optionally carboxy substitutedymetlhylpiperidyl, {optionally carboxy
substitutedymethylpiperidylmethyl, {optianally carboxy substitutccl)dimethylpipeﬁdyl,
{optionalty carboxy substituted)ethylpiperidyl and {cyclopropylinethybpiperazinyl.

In another embodiment R? is substituted by Z and Z is am oplionally substituted
combination of two heterocyelyl groups, for example pyridyl in combination with
piperazinyl.

.Suliable substituents on 4 group Z include halo, hydroxy, carboxy, £O.R™ [wherein
R is hydrogen, optionally substituted hydrocarbyl (such as {1-4C)alkyl, benzyl, phenyi,
methylpheny], phenethyl) or optionaily substituted heterocyely! (such as pyridyl) and
wherein nLis 1 or 2], -CONH;, -CONHR?' (wherein RY is selected from hydrogen, alkyl and
benzyl), cyano, amine, -NHCO{1-4C)alkyl, and ~-CONRY'R® (wherein NR¥R? forms an
optionélil]}" substifuted heterocyclyl ring).

Suitably a ring formed by NR*'R* contains 0 or I further heteroatom selected from
Q, N and 8 and may be for example piperidinyl, pipetazinyl, pyrrolidiny! or morphating. A
ring fored by NR*'R* may also be fused to anoiher ting, for example thereby compmse a
pyrrolidinyd ring fused with dioxolan.

In general, suitably R™ is hydrogen or is selectad from (all optionally substituted) (1-
4Calkyl, phenyl, pyridyl, benzyl, phenethyl, methylphenyl and allyl.

In general, R*! and R™ are suitably are cach independently hydrogen or are selected
from {pptionally substituted) phenyl, (1-4C)alkyl, and benzy!.

Suitably R*, R* and R™ (and tings formed by NR*'R™) are unsubstituted or are
substituted by 1 or 2 substituents. Suitable optional substitutents for R?®, R*' and R*inciude
halo, oyano, hydroxy, (1-4Clalkoxy, carboxy and -COs(1-4C)alkyl. A particular substituent
for R% and R* is hydroxy, Particular substituents for rings formed by NR2'R™ are hydroxy,
carboxy and -COx(1-4Chalkyl.
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In another embadiment R is substituted by —X-(CR*¥R™),Z, wherein X is preferably
0, -NH-, -NMe-, or -80;NH-, uis 0, 1 or 2, R* and R* are each hydrogen and Z is selected
from any of the values mentioned hereinbefore, particularly morpheling or optionally
substituted plienyl (such as methoxyphenyl) or methylphenyl,

In another ernbodiment, R? is substituted only by a functional group as hereinbefore
defined. In particular, the functional group may be selected from {1-4C)alkoxy, (1-
ACalkylthio and (1-4Clalkylsulfonyl, wherein the aforementioned {1-4C)alkyl groups may
aptionally be substituted by carboxy or (1 -4Chlkoxyoarhonyl.

In one aspect, R*-Y is selected from:

A-( piperazino)phenyl (substituted on the available piperazine nitrogen by a substituent
selected from (1-4Calkyl, acyl, benzyl, ethoxycarbonyl, tert-butoxycarbonyl, pyridyl,
cychopropyimethy) and methoxyethyl),

4-( piperazino}-3-methyl-phenyl (substituted on the available piperazine nitrogen by a
substituent selected from acy! and tert-buefoxycarbonyt),

4-( piperazinoipyridyl (substituted on the available piperazine nitrogen by a substituent
selected from {1-4CHalkyl, acyl, ethoxycarbonyl, teri-butoxycarbonyl, benzoyl,
ﬂuﬁmbanznyl, cyanobenzoyl, methylbenzoyl, pyridylearbonyl, methylsulfonyl,
methoxymethylcarbonyl, phenethylcarbonyl, anilinocarbonyl, benzylaminocarbonyl,
phenoxycarbonyl, benzyloxycarbony! and aminocarbonyl),

A-piperidinophenyl, benzyloxyphenyl, (1-4Calkylphenyl, pyridylmethoxyphenyl, N-
methylanilinophenyl, biphenyl, (chloro)biphenyl, (methoxycarbonyl)biphenyl,
(ethoxyearbonylmethyl)bipheny), (carboxy)biphenyl, morpholinophenyl,
dimethylmorpholinophenyl, (morpholino)chlare)phenyl, (morpholino)(dichloro)phenyl
{morpholingj(brome)phenyl, {morpholinaj{methyl)phenyl, (morphﬂlino)(ﬂunm);hanﬂ,
{morpholing)cyanc)phenyl, (morpholing)(allyloxycarbonyliphenyl,
{morpholincethexy)phenyl, merpholinopyridyl, (morpholino)thloro)pyridyl,
{morpholino){fluoro}pyridyl, phenxoypyridyl, anilinopyridyl, methoXypyridyl,
butoxypyridyl, pyridyloxypyridyl, hydroxybutylpyridyl, thiomerpholinopyridyl,
phenoxypropyl, (fluore){trifluoromethyl)phenyl, (N-acyl)homopiperazinophenyl, (N-
acyl)piperazinopyrimidiny], methylbenzthiazalyl, butylthiophenyl,
{methoxythiadiazolyl }aminosulfonylphenyl, (diftuorephenoxyiphenyl, (dimethyl-oxo-
pyridazinyl)phenyl, (methyl-oxo-thiadiazinyl)phenyl, methoxycarbonylpropylphenyl,
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(methoxyearbotylimethylthiophenyl, {methoxycarbonyllJadamantyl, carhoxyadamantyl,
(methoxycarbonylmethylbi-cyclohexyl, {carboxy)bi-cyclohexyl, '
(ethowyearbonylethyDindaayl, {carboxyethyinndanyl, {methoxycarbonylphenoxypropyl,
(carboxy)phenoxypropyl, (carboxypropyl)phenyl, dicarboxybutylphenyl,
carhoxybutylphenyl, propylsulfonylphenyl, (carboxyjisopropylsulfonylphenyl,
phenoxyphenyl, (methoxyphenoxyphenyl, methyiphenoxypheny!, hydroxypropoxyphenyl,
ethoxyethoxyphenyl, (dimethylaminocarbonyl Hsopropoxyphenyl,
(carboxymethyljpiperidinophenyl, {(methoxycarbonylmethypiperidinopyridyl,
{carboxymethypiperidinopynidyl, (carboxy)piperidinepyridyl,
{methoxycarbonyl)piperidinopyridyl, {carboxy)(methyl)piperidinopyridyl,
{mathdx}rcarb{)n:,rl)(lneth}rl)piparidinnpyrid}rl, {carboxymethyD{methyl)piperidinopyridyl,
{methoxycarbonyDpiperidyl{{methylpyridyl], (carboxy)piperidyt[(melbhyl) pyridyi],
(methox yearbonylmethylpiperidylj(methybpyridyl],
(catboxymethylpiperidyl[(methyDpyridyl], (carboxyeihylypiperidyl|{methylpyridyl],
{ethoxycarbonylethyl}piperidy] [(methyDpyridyl],
[{mathoxycarbonyl)piperidinocarbonylmethyi]eyelohexylphenyl,
[(carboxyipiperidinocarbonyimethyl]cyclohexylphenyl,
[(methoxycarbonyl)isopropylaminocarbonylmethyljeyelohexylphenyl,
[{carboxy)isopropylamincearbonylmethyl]eyclohexylphenyl, -
[(methoxyearbonylipyirolidinylearbonylinethyl) cyciohexylphenyl,
[{carboxy)pyrrolidinylearbonylmethyl]eyclohexylphenyl,
[(methoxycarbonyl)(hydroxy)pyirolidinylearbonylmethyi]eyclohexylphenyl,
[(carboxy¥hydroxy)pyrrolidinylcarbonylmethylleyclohexylphenyl,
{(hydroxyisobutylaminocarbonyimethyl)oyclohexylphenyl,
[(tetrahydrodioxolopyrrolylicarbonyljmethyleyclohexylphenyl,
(methoxycarbonylpyridyl}piperiding, (carboxypyridylpiperidino,
(aminocarbonylpyridylpiperiding, {carboxymethylpyridyl)piperidino,
{ethoxycarbonylmethyl)oyelohexylphenyl, (methoxycarbonylmethylicyclohexylphenyl,
cyclohexylphenyl, (carboxymethylloyclohexylphenyl, (hydroxyeihyl)cyclohexylphenyl,
(aminocarbonylmethyljeyelohexylphienyl, (cyanomethylicyclohexylphenyl,
carboxyeyclohexylphenyl, {dimethylaminocarbonylimethyleoyclohexylphenyl, [(N-
hydroxryethyl—H-meth}'Iaminocarbon}rlmethyl]cyclnhﬂxylpheny], [N-
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(dihydroxypropyliuninocabonylmethy eyelohenylpheryl,
faminomethyeyclohexylphenyl, (tertbutoxycarbonylaminomethyDeyelobexylphenyl,
(methoxycarbonyl)eyclohexyloxyphenyl, (ethoxyearbonylleyclohexyloxyphenyl,
carboxyeyclohexyloxyphenyl, (methoxycarbony)eyclopentylphenyl,
(ethoxvearbonylmethyleyclopentylphenyl, (carboxyeyclopentyiphenyl
[earboxymethyDeyclopentylphenyl, (methoxycarbonyljeyelobutylphenyl,
(ethoxycarbonyljeyelobutylmethylphenyl, (carboxy)cyelobutylphenyl,
(carboxy)eyclobutylmethylphenyl, (carboxyethyl)eyelobutylphenyl,
{cthﬂx;;marbnn}fl ethyleyclobutylphenyl, (carboxymethylphenyleyclohexyl, 1-
(ethoxycarbonyl}ethylcyelohexylphenyl, 1-carboxyethyleyelohexylphenyl, (2- =
methoxycarbonyljisopropy-2-yleyclohexyl, (2-carboxydisoprop-2-yleyclehexyl,
pyrealidinylphenyl, (methox}fcarbonyhnethyl}cyclohex}flpm‘idjﬂ and
{carboxymethyljcyclohexylpyridyl.

As ysed herein, the reference to carboxylic acid mimic or bigisostere includes groups

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

New York, 1996, p203, Particular examples of such groups include ~SQ,H, $(0)NHRY,

S(ORNHCORY, -CHS{0LR", -COWNHS(0O):R Y, -C(OINHOH, -C(O)NHCN,
-CH{CF3)0H, C{CF3z},0H, -P(0}(OH); and proups of sub-formula (a)-{1’) below

NXSRN /E—r;h ?;_i}‘ N”H R
N/ N
P A AN N
R H H
(a) (b) (c) ()

D RZT D CI
MRH ﬂ S)LNH HNJ\NH
o HD HD

(&) (f) (g) (h}

4
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where pis 1 or 2, R? and R® are independently selected from hydrogen, hydroxy, (1-
6CYalkoxy, thiol, (1-6Calkyithio, -CIORE, -S(OIRY, -80RY!, MR¥R¥, HHCN, halogen
and trihalomethyl, where R¥, R*® and R*! are -OR*, (1-6C)alkyl, -NR¥ZR® or
trihalomethyl,

R™ and R* are independently selected from hydrogen, (1-6Calkyl, -SO,R* and -
COR¥, where R*® is (1-6CYalkyl or trihalomethyl, and R* is hiydrogen, (1-6C)alkyl or
trihalomethyl,

Particular examples of R’ or R*® are bydroxy.
B

In a further aspect of the invention, there is provided a compound of formula {IZA),

or a pharmaceutically-acceptable salt or pro-drug thersof,

W N—N 1
L1 N / B\N,R
A | © H
KKZA o O -

624
R

(1ZA)
wherein R’ {5 seiccted from phenyi {optionally substituted with 1, 2 or 3 substituents
independently selected from flucro, chloro, bromo, trifluoromethyl, methoxy,
difluoromethoxy, ttiflaoromethoxy, eyano, methyt, ethyl, etiynyl, benzyloxy, 3-
chlorobenzyloxy, phenoxy, 4-chlorophenoxy, phenyl, benzoyl and aniling}, 2-pyridyl
(optionally substituted by chlorophenoxy, chiorobenzyloxy or methoxyphenoxy, and/or
substituted with a substituent selected from halo, trifluoromeihyl, (1-4C)alkyl, (1-4Chlkoxy
and cyano), 3-pyridyl (optionally substituted as for 2-pyridyl}, halopyrimidiny! and
triﬂunfomathylﬂﬂazolyl;

Z2isNor CH:

RA and R2M are each independently hydrogen or methyl;
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R*" iz hydrogen or methyl;

ROE2 5g hiydrogen, fluors, chloro or methyl;

A 1s Nor CH;

X2 15 a direct bond, -CHz- or -0- (except when A is N);
mizs 0, 1or2,

nigsdorl,

provided thatm ¥+ n=0, 1 or 2;

pisQorl.

In another aspect of this embodiment, in the compound of formula (IZA), R! is
phenyl, optionally substiuted as defined above.

Ina further aspect of this embodiment, in the compound of formula (1ZA) R is
phenyl, optionally substituted with 1, 2 or 3 substituents independently selected Fom
fluoro, chloro, triflucromethyl, trifluoromethoxy, cyano, methyl and ethyl,

In a further aspeet of this embodiment, in the compounﬁ of formula (IZA),

R’ is phenyl, optionally substituted with 1, 2 or 3 substituents independently selected from
fluoro, chloro, trifluoromethyl, triffluoromethoxy, cyano, methyl and ethyl;

7l is CH,

R and R** are eacl; independently hydrogen or methyl;

R is hydrogen;

R*%* is hydrogen, chloro, fluore or methyl, particularly hydrogen;

A is CH;
X™* is a direct bond or -CHy-;
miasl lord;
nisQorl;
provided thatm+n=0, 1 or 2,
pisQor L.
In a further aspect of this embodiment, in the compeund of formula (1Z4),
R' is phenyl, optionally substituted with 1, 2 or 3 substifuents independently selected from
flucro, chloro, triffioromethyl, trifluoromethoxy, cyano, methyl and ethyl;
Z 5N,
R®**! and R*** are each independently hydrogen or methyl,
REM ié hydrogen;

&
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R ig hydrogen, chioro, fluoro or methyl, particularly hydrogen;
A1s CH;
X*" {5 a direct bond or -CHj-;
1m is ﬂ,ll ar2; "
nis0orl;
pravided that m+0=10, Lot 2;
pisQorl,
[n a further aspect of this embodiment, in the compound of formula (1ZA),
R' is phenyl, optionally substituted with 1, 2 or 3 substituents independenily selected from
fluore, chlore, triflucromethyl, trifluoromethoxy, cyano, methyl and ethyl;
2% ig CH;
RZ* and R“? are each independently hydrogen or methyl;
RZM s hydrogen;
RS i5 hydrogen, chloro, fluoro or methyl, particularly hydrogen;
AdsN;
X" is a direct bond or -CHy-;
misQ, lor2;
nis Gor I
providedthaim +n=0, 1 or 2;
pisQorl.
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 sclected from
fluoro, chlero, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl,
7?3 N;
R* and R are each independently hydrogen or mmethyl;
R#* {5 hydrogen;

R9ZA is Iydrogen, chioro, fluoro or methyl, particularky hydrogen;

CAlsN;

X" is a direct bond or -CH,-;
m is 0,1 or2; -~
nisQor l;

provided thatm+n=0,10r72;
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pisCor 1.
In & further aspect of this embediment, in the compound of formula (FZA}
R' is phenyl, optionally substituted with 1, 2 or 3 substituents independently selected from
Juoro, ehloro, trifluoromethyl, trifluoromethoxy, cyano, methyl and ethyl;
ZZis N;
REY 3s methyl;
R¥ 45 hydrogen, chloro, fluoro or methyl, particular]ly hydrogen;
Als N
X% ig a direct bond or ~-CHa-;
mis L;
nisl;
pis 0. |
In a further aspect of this emboediment, in the compound of formula (IZA),
R is phenyl, opticnally substiluted with 1, 2 or 3 substituents independently selected from
fluoro, chloro, triflucromethyl, trifluoromethoxy, cyvano, methyl and ethyl;
Z* is CII;
R* and R?** are each independently hydrogen or methyt;
R is hiydrogen;
R is hydrogen, chloro, fluoro or methyl, particularly hydrogen;
A iz CH,
X is-0-;
mig 0,1 or2;
nis dorl,
provided thatm +o=0, 1 ar 2;
pisQorl.
In a further aspect of this embodiment, in the compound of formuta (IZA),
R! is phenyl, optionally substitated with 1, 2 or 3 substituents independently selected from
fiuoro, chloyo, triflucromethyl, trifluoromethoxy, cyane, methyl and ethyl;
Z s N;
R?%! gpd R are cach independently hydrogen or metly!;
R**? ig hydrogen;

R*** is hydrogen, chloro, fhuoro or methyl, particularly hydrogen,
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A iz CH;

X s .0 -
nisQ, lord:

nisOorl;

providedthatm +n=0, 1 or2;

pisOorl.

In one aspect, for a compound of formula (IZA}, wherein A is —CH-, the substituents
on the ring containing A (ie the X**-pyridyl/phenyl group and the carboxy(alkyl) group) are
trans relalive to each other.

In one aspect, for a compound of formula {IZA), wherein A {s —CH-, the substituents
on the ring containing A (ie the Xm-p}rrid}rlfphcnyl group and the carboxy(alkyl) group) are
¢is relative to each other.

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

or a pharmaceutically-acceptable salf or pro-diug thercof,

.
i Ay
‘/\N e 0 : Py
){za\) REZ8

(1ZB) o
wherein k' is selected from phenyl {vptionally substituted with 1, 2 or 3 substituents
independently selected from fluoro, ehloro, bromo, trifluoromethyl, methoxy,
diflucromethoxy, triflucromethoxy, ecyano, methyl, ethyl, ethynyl, benzyloxy, 3-
chlorobenzyloxy, phenoxy, 4-chlorophenoxy, phenyl, benzoyl and aniline), 2-pyridyl
(optionally substituted by chiorophenoxy, chlorobenzyloxy or methoxyphenoxy, and/or
substituted with a substituent selected from halo, triftuoromethyl, (1-4C)alkyl, (1-4C)alkoxy
and cyano), 3-pyridy! (optionally substitued as for 2-pyridyl), halopyrimidiny} and
trifluoromelhyltidazolyl;
7* is N or CH;
RB ig hydrogen, fluerg, chloro or methyl;

X*® is O or 8, particularly O,
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In another aspeet of this embodiment, in the comypound of formula (123, Rlis
phenyl, optionally substitued as defined above.

In a further aspect of this embodiment, in the compound of formula (IZB), R'is
phenyl, optionaily substituted with 1, 2 or 3 substituents independently selected from
fluoro, chloro, trifluoromeihyl, trifluoromethoxy, cyeno, methyl and ethyl

In a further aspect of the invention, there is provided u compound of formula (1ZC),

ur a pharmaceutically-acceptable salt or pro-drug thereof,

N T“T)\ R’
e I
(\N - O
J BRI

(1ZC)
wherein R' is selocted from phenyl (optionally substituted with 1, 2 or 3 substituents
independently selected from flucro, chloto, tromo, trifluoromethyl, methoxy,
difluoromethoxy, triffucromethoxy, evano, metlyl, ethyl, ethynyl, benzyloxy, 3-
chlorehenzylﬂxy, phenoxy, 4-chlorophenoxy, phenyl, benzoyl and anilino), 2-pyridyl
(optionally substituted by chlorephenoxy, chlorobenzyloxy or methoxyphenoxy, and/or
substiuted with a substituent selected from halo, triflusromethyl, (1-4C)alkyl, (1-4C)alkoxy
and cyano), 3-pyridyl {opticonally substitued as for 2-pyridyl), halopyrimidiny! and
trifluoromethyithiazolyl;
Z*is Nor CI5;
R%C js hydrogen, tluoro, chloro or methyl;
RZ® is selected from ( 1-4C)alkyl, acyl, benzyl, ethoxycarbonyl, tert-butoxycarbonyl, pyridyl,
cyclopropylmethyl, methoxyethyl, benzoyl, fluorobenzoyl, ¢yanobenzoyl, methylbenzoyl,
pyridylearbonyl, methylsulfonyl, methoxymethylcarbonyl, phenethylcarbonyl,
anilinocarbonyl, benzylaminovarbonyl, phenoxycarbonyl, benzyloxycarbonyl and
aminaearbonyl,

In another aspect of this embodiment, in the compound of formula (1IZC), R is
phenyl, optionally substitued as defined above.

In a further aspéct of this embodiment, in the compound of formula (IZC), R is

phenyl, optionally substituted with 1, 2 or 3 substituents independently selected from
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flunro, chloro, trifluoromethyl, tritluoromethoxy, cyano, methyl and ethyl,

In particular, the present invention provides a compaound of formula (JA) -

or a pliﬂrmaceuiica]i}'-acceptable galt or prodrug thereof,

{1A)
wherein:

R'"is sefected from AR, HEY-17 and HET-2% wherein R is optionaily
substituted by 1, 2, 3 or 4 groups independently selected from R7;

R’ is selected from halo, R*, R™0O-, R®0C0-, R¥COO-, R¥CO-, RFNHCO-,
R™CONH, R®*OCONH-, R®0CON{Me)-, R*(1-6C)alkyl-, halo(1-6C)alkyl, halo(-
6Chalkoxy, (1-6C)alkylthio, di(1-6C)alkylaminocarbonyl,

{3-8C)eyeloalkyloxy{1-6Chalkyl, (3-8C)cycloaliyl(1-6C)alkoxy,
(3-8Ccyeloallyl(1-6C)alkoxy(1-6Clalkyl, phenyl, HET-1%, AR1(1-6C}alkoxy,
HET-1%(1-6C)alkoxy, HET-3"-{1-6Calkoxy, AR1"-0xy, HET-1%-uxy, HET-3"-oxy,
AR1-0xy(1-6C)alkyl, HET-1%-oxy(1-6C)atkyl, HET-3%-0xy(1 -6Calkyl,
AR1*-(1-6C)atkoxy( 1-6Chalkyl, HET-1°-(1-6C)alkoxy(1-6C)alkyl, and
HET-3"-(1-6C)alkoxy({1-6C)alkyl;

wherein any phenyl, AR1®, HET-1°, HET-3" or cycloalkyl ring in any of the above values
for R’ may optionally be substituted by up to 4 substituents independently seiected from
R '
and wherein any R", (3-8C)cyeloalkyl, or {1-6Calkyl group in any of the above
definitions for R’ may optionally be substitated by 1, 2 or 3 substituents independently
selected from halo, (1-6Chalkyl, (1-6C)alkoxy, (2-6Calkenyl, (2-6Cialkyny], hydroxy,
cyano, carboxy, aminocarbonyl, halaC)_galkyl, amino, (1-6Calkylamino,
dif1-6Chakicylamine, {1-6C)alkylthio, (1-6Clalkylsultinyl, (1-6C)alkylsutfonyl, =
aminosulfonyl, ([-6CYalkylaminosuifonyl, di{1-6C)alkylaminosulfonyl,
(1-6Chalkylsulfonylamino, aminacarbonyl, (1 -6C)alkylaminocarbonyl,
di{1-6C)alkylaminocarbonyl, (1-6C)alkylcarbonylamino, (1-6C)alkoxycarbonylamino,
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{1-6Chalkoxycarbony{N-methyljamino and ([-6C)alkylaminag carbmgrl/aiy;
Y 15 a'direct bond, or a group (CHa) or -0fCH»), - wheie s is an integer of f) 'om 1 1o 6 and
tis an integer of from 2 to 6, provided that the oxygen atom of the group -O{CHz ) — is
attached to the R* group;

R™ is:

a) a G-membered nng selected from (i), (i) or (iid)

Rssn Rsac REE-':
N=
R R—<
},, V.
it} 38d A5
e R iy

wherein R, R¥*® R and R are independently selected from hydrogen or a group R%
as defined hereinafier; or

b} & S-membered heteroaryl ring of sub-formula (iv)

(iv)

wherein 2°, 2° and 77 are independently selected from a heteroatom (G, N or §) or CRY,
where cach R’ is hydrogen or a group R™ ag defined hereinafter, and provided that at least
one of Z°, 2% and 7" is a heteroatom and there are no 0-0, S-8 or 0-8 honds); or

¢) a group HET-2° which is oplionally substituted by 1 or 2 groups independently selected
from BRY or R )

d} an optionally substituted cycloaikyl group or an optionally substituted bicyelic aryl
group (such as indanyl) wherein optional substituents are selected from groups R* and R

as hereinafter defined;
R* is éﬁlected rom:
a) phenyl;
b} HET-3° (wherein any available nitrogen atom is substituted by R® provided it is not
thereby quaternised,
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¢) HET-15;

d) phenoxy, HET-1%oxy, R*0-, R®S$(0), phenyl(t-6C)alkoxy and
HET-1°-(1-6C)alkoxy, where q is 0, L or 2;

e} R™, R™0(1-6C)alkyl, amino(1-6C)alkyl, hydroxy(1-6C)alkyl, phenoxy(1-6C)alkyl,
HET-1%-0xy(1-6C}alkyl; and

f) phenylamino, phenyl(1-6Chalkylamine, HET-1"-amino, HET-1°-(1-6C)alkylamina,
{1-6C}alkylamino, N-phenyl-N-{1-6C)alkylamino,
N-phenyi{1-6Clalkyl-N-{1-6C)alkylamino, N-(HET-1%)-N-{1-6C)alkylamino,
N-(HET-1°( 1-6C)alky))-N-(1-6Calkylamino, and

di{ i-6Chalkylaming;

wherein any alkyi, R™, pheny! (including phenoxy), HET-1° or HET-3° ring in any of the
definitions a) to f) for R* may optionally be substituted by 1, 2, 3 or 4 substituents
independently selected from R™;

R’ is selected from a group R*, phenyl, HET-1¢, R¥*CO-, R**0C(0)-,
phenylearbony), HET-1%carbonyl, (1-6C)alkoxycarbonyl, HaNCOQ, R¥NHCO-,~
phenyINHCO-, (1-6Calkoxysulfonyl, (1-6C)alkylaminosulfonyl, (1-6C)alkyisulfinyl and
(1-6Chalkylsulfonyl, .

wherein any (1-6C)alkyl or (3-8C)eycloalkyl groups in any of the definitions of R*
including R may optionally be substituted by a substituent selected from a group R,
amino, (1-6Clalkylamino, hydroxy, carboxy, (2-6Chalkenyl, (2-6C)alkynyl, phenyl
{optionally substituted with up to four groups selected from R'* and HET-1%,

and wherein any pheny! or HET-17 groups in any of the definitions of R’ are
optionally substituted by up to four groups selected from R',

where R, R'™ and R'*® are independently selected from halo, eyano, Cy.salkoxy,
haloC.galkyl, haloCy.ealkoxy, (1-6C)alkylS(O)p’- (whereinp’ is 0, 1 or 2),

R* and R® are independently sefected from R%, R¥O-, R¥OCO-, R¥COO-, halo,
cyano, halof1-6C)alkyl, {1-6Chalkoxy(1-6Chalkyl, {1-6C)alkoxy(1-6C)alkoxy,
(1-6Chalkylearbonyl, (1-6C)alkylS(O)p- (wherein pis 0, 1 or 2),
{1-6Calkylaminocarbonyl, di{1-6C)alkylaminocarbonyl, (1-60)alkyloarbonylamino,
(1-6C)alkylaminosulfonyl,
di(1-6C)alkylaminosulfonyl, (1-6Calkylsulfonylamine, AR1°-(1-6C)atkoxy,
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HET-1%(1-6C)alkoxy, HET-3%{1-6C)atkoxy, AR *-oxy(1-6CYalkyl,
HET-1"oxy(1-6C)alky}, HET-3%0xy(1-6C)alkyl, AR1¢-(1-6C)alkoxy(1-6Calkyl,
HET-1%{1-6Calkoxy{ 1-6Catkyl, and HET-3°-{1-6Clalkoxy(1-6Cralkyl;

wherein any alkyl, R, phenyl, AR1°, HET-1%, HET-3° or cycloalkyl ring in any of the
above values for R™ or R™ may optionally be substiluted by 1,2 or 3 substituents
independently sclected from R,

each R™, R and R” is independently selected from R™ R¥Q(CRR™, -,
R*OCO(CRPR ™}y, RMCOO(CRR ™)y -, HCOO(CRPR )y -, R®CO(CRUR™)y: -,
HCO(CR VR, -, RENHCO{CRPRY, -, HaNCOCRPR™)y -, (RPRYINCO(CH W,
R*CONH(CRR*)p, HCONH(CR’R™),-, HCONR!(CRPR™),,, R¥CONR¥(CR 'R,
R¥OCONH(CRPR'™,,: -, HCONR¥(CRR™),,, RE*OCONR¥( CRERY), -,
ROCON(H), CRPR'"), -, HOCON(R*)( CRVRM™), -, R¥(1-6C)alkyl-, halo, cyano, R,
R'™(1.6Cralky!, hydroxy, oxo, aminocarbouy?l, halo(1-6C)alkyl, helo(]-6Calkexy,
R¥S(0)p™~ (wherein p” is 0, | or 2), amino, amino(1-6C)alkyl, R¥NH(1-6C)alkyl, R*R%
IN(1-6C)alkyl, R*¥NHSG;-, (RI'RTYNSO,-, and R*80;NH-, where i’ is 0 or an integer of
from 1 to 6,

R'* is carboxy or a carboxylic acid mimis or bioisostere of carboxy:

R" is selected from hydrogen, (1-6C)alkyl, hydroxy, halo, aminoe, cyans, (-
BC}alkr}rl}CDNH-, carboxy, (1-6C)alkoxy, (1-6Calkoxycarbonyl, carbarnoyl, N-({1-
6C)alkylycarbamoyl, halo({1-6Clalkyl) (such as trifluoromethyl), (1-6C)alkylsulphony! or
(1-6C)alkylsulphinyl;

RM ig hydrogen, (1-6C)alky! or halo(1-6Calkyl;

and wherein any alky! group or R*, R¥, R* ar R” group within a group R, R™
or R™ ig optionally substituted by 1, 2 or 3 groups independently selected from R,

each R¥, R*™, R¥, R* R® and R¥is independently selected from (1-6C)alkyl,
{2-6C)alkenyl, {2-6C)alkyny! and (3-8Ceveloalkyl;

R'% and R" are independenitly selected from selected from (1-6C)alkyl,
(2-6CYalkeny!, (2-6C)alkynyl and (3-8C)eycloalkyl; of R1? and R'! {ogether with the
nitrogen atom {o which they are attached form a 4-7 membered heterocyclic ring, which
optionally contains ane or more further heteroatyms selected from ), N and §, and which
is optionally substituted by fromt 1, 2 or 3 groups selevted from hydroxy, (1-6C)alkyl,

{1-6CIhaloalkyl, carboxy or a carboxylic acid mimic or bioisostere thereof;
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R is selected from hydroxy, halo, amine, cyano, ({1-3 E}alk}'i)CGNH~I, carboxy,
{1-6C)alkoxry, (I-6C)atkoxycarbonyl, carbamoyl, N-{(1-6C)alkylcarbamoyl, halot(1-
6Calkyl) (such as trifluoromethyl), (1-6C)alkylsulphonyl, (1-6Calkylsulphinyl,

AR1®, AR1" and ARI® are independently selected from phenyl or a 6,5-, or
6,6-bicyclic fused ring system, wherein both rings ure carbocyclic and wherein at least the
ring attached to the linking nitrogen atom is fully aromatic;

HET-1* HET-1", HET-1°, HET-1%, HET-1° and HET-1'are independently
selecled from & 5- or 6-membered heteroaryl ring containing 1, 2, or 3 heteroatoms
independently selected from O, N and § (provided there are no 0-0, 5-8 or 0-S bonds),
wherein any sulfur afom may optionally be oxidised ‘o0 an 80 or SO; proup, and wherein
any carbun atom may optionally be oxidised to a carbony! group,

HET-2" and HET-2" are independently selected from a 5,5-, 5,6- 6,3- o 6,6-fused
bieyclic, aromatic or partially unsaturated heteracyelic ring system, containing 1,2, 3 or 4
hetercaioms independently selecied from O, N and S (provided there are no 0-0, 8-8 or
O-8 bonds}, in which the ring directly attached to the linking nitrogen atom is aromatic,
and eifﬁer ring of the bicyclic ting system may be carbocyclic;

HET-3*, HET-3%, HET-3° are independently selected from a partially or fully
unsaturated 4-, 5-, 6-or 7 membered heterocyclic ning containing i, 2, or 3 heteroatoms
independently selected from O, N and 8 (provided there are no 0-0, §-8 or 0-8 bonds),
wherein any sulfur atem may optionally be oxidised to an 8O ar SO; group, and whereip
any carbon atom may optionally be oxidised to a carbonyl group; except that HET: 3% and
BET-3 are not 3-oxomorpholin-d.yl.

In a particular embodiment, the present invention provides a compound of formula
{IB) or a pharmacentically-acceptable salt thereof,

H NN 16
sz/"'i% B\_N,R -
O © f

(B) -
wherein:
‘R is selected from ARI®, HET-1* and HET-2"; wherein R’ is optionally
substifuted by 1, 2, 3 or 4 groups independently selected from R*";
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R’ is selected from halo, R¥, R*0-, R*0OCO-, R*CO0-, R*CO-, R*NHCO-,
R¥CONH, R*OCONH-, R*0OCONMe)-, R¥(1-6C)alkcyl-, CoHsz.nFa (wherein a is 1 to
13}, “OCeH 13.mF, (wherein a 1s 1 to 13}, (1-6C)alkylthio, di{1-6Clalkylaminocarbonyl,
{3-8C)eycloalkyloxy(1-6C)alkyl, (3-8C)eyeloalkyl(1-6C)alkoxy,
(3-8C)eycloalkyl(1-6C)alkoxy(1-6C)alkyl, phenyl, HET-1%, AR1-(1-6C)alkoxy,
HET-15-(1-6C)alkoxy, HET-3%(1-6Chalkoxy, AR1*-oxy(1-6C)alky!,
HET-1-oxy(1-6C)alkyl, HET-3 -0xy(1-6C)alkyl, AR1°-(1-6C)atkoxy( 1-6Calkyl,
HET-1°-(1-6C)atkoxy(1-6C)alky!, and HET-3"-(1-6Calkoxy(1-6C)alkyl;
wherein any pheny), AR b HET-] b HET-3% or cvelpalkyl ring in any of the above values
for R* may optionally be substituted by 1 or 2 substituents independently selected from
R
and wherein any R, {3-8C)eycloalkyl, or {1-6C)alkyl group in any of the above
definitions for R™ may optionally be substituted by 1 or 2 substituents independently
selected from
(1-6C)alkyl, (1-6Calkaxy, (2-6Clalkenyl, (2-6CYalkvnyl, hydroxy, cyano, carboxy,
aminocarbomnyl, -CgHys.00F, (wherein ais 1 to 13), amina, (1-6Chalkylaming,
di{1-6Clalkylaming, (1-6Calkylthio, (1-6CYalkylsulfinyl, (1-6C)atkylsulfonyl,
aminosulforyl, (1-6C)alkylaminosulfonyl, di(1-6C)alkylaminesulfonyl,
{1-6C)alkylsulfonylamino, aminocarbonyl, (1-6Clalkylaminocarbony),
di{1-6C)allcylaminoearbonyl, (1-6C)alkylcarbonylamino, {1—ﬁC}alknxycarbﬂnja’]a?ninD,
(1-6C)alkoxycarbonyl(N-methyl)amino and (1-6C)aikylaminocarbonyloxy; and/or any
R, (3-8C)eycioalkyl, or (1-6C)alkyl group in any of the above definitions for R* may
optionally be substituted by 1, 2 or 3 halo;

R¥ s
4) a §-membered ring selected from phenyl, 3-pyridy] and 3,5-pyrimidinyl; substituted in
the position which is para (o the linkage with the group ~Y-NH- by a group selected from
R™ and optionally additionalfy substituted on a carbon atom in one or both of the
meta-positions to the linkage with the group —Y-NH- (whete possible} by 1 or 2 groups
independently selected from R, or
b)a 5-membered heteroaryl ring containing 1, 2, or 3 hetercatoms independently sclected
from O, N and 3 (provided there are no 0-Q, 8-8 or O-8 bonds); substituted on a carbon
atom in a position which is not adjacent the linkage to the group ~Y-NH-, by a group
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selected from R™ and optionally additionally substituted o carben (whetd available) by 1
or 2 groups independently setected from R®;
R* ig selected from:

a) phenyl;

by HET-3° (wherein any available nitrogen atom is substituted by R™ provided it is not
thereby quaternised);

oy HET-1%

dy phenoxy, HET-1%o0xy, R*0-, phenyl(1-6C)alkoxy and HET-1°(1-6C)alkoxy;

e} R*®, R*0(1-6C)alkyl, amino(!-6C)alkyl, hydroxy(i -6Cyalkyl, phenoxy(1-6Calkyl,
HET-1%oxy{1-6Clalkyl; and

1) phenylamine, phenyl(}-6Chalkylaming, HET-1%-amino, HET-1°{1-6C)alkylamino,
{1-60)alkyluming, N-phenyl-N-(1-6C)alkylaming,
N-phenyl{1-6C)alkyl-N-{1-6C)alk ylamino, N-{HET-1°)-N-(1-6C)alkylamino,
N-(HET-1°-{1-6C)alkyl)}-N-{1-6(C)alkylamino, and

di(1-6CYalkylaming,

wherein any alkyl, R®, phenyl, HET-1° or HET-3° ring in any of the definitions a) to f) for

o

-

R* may optionally be substituted by 1 or 2 substituents independently sclected from R’

R™ is selected from (1-6C)alkyl, (3-8C)eycloalkyl, phenyl (optionally substituted
with 1 or 2 halo), HET-1%, R¥CO-, phenylearbonyl (wherein the phenyl is optionally
substituted with 1 ot 2 hala), HET-%-carbonyl, {1-6Clalkoxycarbonyl, RENHCO-,
(1-6C)alkoxysulfonyl, (1-6C)alkylaminosulfonyl, (1-6C)alkylsulfinyl and
(l-ﬁC);llk}flsulfﬂn}fl; wherein any (1-6CJalkyl group in any of the definitions of R* may
opticnally be substituted by a substituent selected from {1-6Chalkoxy, (1-6CalkylS(O)p'-
{wherein p’ is 0, 1 or 2), amino, {1-6C)alkylamine, hvdroxy, carboxy, (2-6Cjalkenyl,
(2-6C)alkynyl, phenyl {optiopally substituted with 1 or 2 halo) and HET-15

R% and R™ arc independently selscted from R, R*0-, R¥0C0-, R¥C0O-, halo,
cyang, halo(1-6C)alkyl, dihalo{1-6CYalkyl, {1-6C)alkoxy{1-6C)alkyl,
{1-6Chalkoxy(1-6C)alkoxy, (1-6C)alkylearbonyl, (1-0C)alkylS(0p- (wherein pis 0, 1 or
23, (1-6Cralkylerainoarbonyl, di(1-6C)alkylaminocarbonyl, {1-6Chalkvicarbonylaminoe,
(1-6C)alkylaminosulfonyl, di{l-6Cjalkylaminesnlfonyl, (1-6C)alkylsulfonylamine,
ARI%(1-6C)alkoxy, HET-1°-(1-6C)alkoxy, HET-3%-(1-6C)alkoxy, ARL -oxy(1-6C)alkyl,
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HET-1%-0uy({1-6Chalkyl, HET-3%-0xy(1-6Calkyl, AR1%-(1-6C)alkoxy(1-6Calkyl,
HET-1°-{1-6C)alkoxy(1-6Calkyl, and HET-3°{1-6Calkoxy{1-6Chalkyl;

wherein any alkyl, R, phenyl, ARI®, HET-1%, HET-3° at cycloalkyl ving nany of the
above values for R® or R® may optionally be substituied by 1, 2 or 3 substituents
independently selected from R™, .

R™, R™ and R™" are independently selected from R™ {optionally substituted with 1,
2 or 3 hato or with hydroxy), R*Q- (optionally substi.uted with 1, 2 or 3 halo), R*0CO-,
R¥CO0-, R*CO-, RENHCO-, (R¥),NCO, R¥CONH, R*CCONH-, R*0CON(Me)-,
RRE(I -6C)alkyl-, hale, cyano, carboxy, carboxy(1-6C)alkyl, hydroxy, aminocarbonyl,
-CgHyi3.0F, {wherein a is 1 to 13), -OC11 3.0F; (twherein a is 1 to 13), R*S(O)p
(wherein p” is 0, 1 or 2, amino(1-6C)alkyl, R*NH{1-6C)alkyl, (R3,N(1-6C)alky,
RENHS 0=, (R*);NS0;-, and R¥SO,NH-;

each R™, R*, R¥ R™, R™ and R is sclected from (1-6C)alkyl, (2-6C)alkenyl,
{2-6Clalkynyl and (3-8C)cycloalkyl;

AR1® AR1Y or ARIS are independently selected from phenyl or a 6,5-, or
6,6-bicyclic fused ring system, wherein both rings are carbocyelic and wherein at least the
ring attached to the linking nitrogen atom is fully aromatic;

HET-1% HET-1°, HET-1°% HET-1%, HET-1°and HET-1are independently
selected from a 3- or 6-membered heteroaryl ring containing 1, 2, or 3 heteroatoms
independently selected from O, N and 8 (provided there are no 0-0, 8-8 or Q-5 bands),
wherein any sulfur atom may optionally be oxidised to an SO or 80, group, and wherein
any carbon atom may optionally be oxidised to a carbony! group;

HET-2* and HET-2" are independently selected from a 3,5-, 5,6- 6,5- or 6,6-Tused
bicyelic, aromatic or partially unsaturated heterocyclic ring system, containing 1, 2, 3 ar 4
heteroatoms independently selected from O, N and 8 {provided there are no 0-0, 8-S or
0-8 bonds}, in which the ring directly attached to the linking nitrogen atom is aromatic,
and either ring of the bicyclic ring system may be carboeyelic;

HET-3", HET-3°, HET-3®% are independently selected from a partially or fully

. unsafurated 4-, 5-, 9-or 7 membered heterocyelic ring containing 1, 2, or 3 letercatoms

indepehdently selected from O, N and 8 {provided there are no 0-0, 8-§ or 0-5 bonds),

wherein any sulfur atom may optionally be oxidised to an SO or SO; group, and yherein
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alvy caébon atom may optionally be oxidised to a carbonyl group; except that H 3" and

HET-2" are not 3-oxomorpholin-4-yl,
It will be understood that the definition of R™ in relation to formula (IB) asa

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

5 position which is para to the linkage with the group —Y-NH- with a group R* and
opticnally additionally substitted on a carbon atoin in one ot both paositions which are
meta to the linkage with the proup —Y-NH- ({where possible) by 1 or 2 groups
independently selected from R™; encompasses the foilowing structures, for every
definition of substituent R*

M—H
[ B H oy 1
34 '] AT
. Rﬁc H rl' B\ me - YLD)\N
. i © ﬁ | 2 v} H
Ra; 0 R4E NN
R

N—N
N7 H\H/Q B\N”Hw
0
' H““’J\/Nj/ © "

10

Similarly, it will be understood that the definition of R*™ as a S-membered heteroaryl ting
coﬁtaining 1, 2, or 3 heteroatoms independently selected from O, N and 8 {provided there
are no 0-0, 5-8 or O-8 bonds); substituted on a carbon atom in 4 position which is nol
15 directly adjacent the linkage to the group —Y-NH- by a group sclected From R* and
opticnally additionally substituted on carbon (where available) by 1 or 2 groups

independently selected from R®%; encompasses the following sfructures:
Gt

R H W= N1
[ R' H b
- N a
R4 \WLO’\\ N H“a\@ WAD)\ .
, 5 0 5 0
Rﬂd
20 For the avoidance of doubt it is to be understood that where in this specification a

group is qualified by ‘hereinbefore defined” or *defined hersinbefore’ the said group

3%
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encompasses the Orst occurring and broadest definition ag well as each and all of the
particular definitions for that group.
It is to be understood that where substituents contain two substituents on an alkyl

chain, in which both are linked by a heteroatom (for example two alkoxy substituents),

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

Examples of AR1%, AR1" and ARY® ave phenyl, naphthyl, indeny! and
dihydroindenyl.

.Examples of AR1*(1-6C)aiky), AR1°(1-6C)alkyl or AR1%(1-6C)alkyl are benzy},
phenethyl, naphthylmethy! and naphthylethyl,

Examples of AR1%oxy, AR1-0xy or AR1%-oxy are phenoxy and naphthyloxy.
Examples of AR1*-oxy{1-6C)alkyl, AR1%0xy(1-6C)aikyl or AR1-oxy{1-6C)alkyl are
phenoxymethyl and naphthyloxyethyl, Examples of ARV -{1.6C)alkoxy,
AR1P-(1-6C)alkoxy or AR1%(1-6C)alkoxy are any value of AR1%, AR1" or AR1® bonded
1o any value of {1-6C)alkoxy, for example benzyloxy and naphthyloxy. The same
convention applies wherever AR1%, AR1® or ARI® is linked to another group.

Examples of HET-1%, HET-1", HET-1%, HET-1%, HET-1" or HET-1" are oxazoly,
oxadiazolyl, pyridyl, pyrimidinyl, imidazolyl, triazolyl, pyrazinyl, pyridazinyl, pyrrolyl,
thienyl and furyl.

Further examples of HET-1*, HET-1°, HET-1% HET-1%, HET-1° or HET-1" include
thiazolyl, tetrazalyl, isoxazolyl, pyrazolyl, triazinyl thiadiazolyl, oxadiazolyl and
isothiazolyl.

Examples of HET-1%-oxy, HET-1"-oxy, HET-1%-oxy, HET-1"-oxy, HET-1%0xy or
HET-1%0xy are oxazolyl-2-oxy, 1,2.4-oxadlazolyl-3-oxy, pyridyl-2-oxy, and
pyrimidinyl-4-oxy, The convention illustrated above for AR1®%, AR1" and AR1® applies to
HET-1* HET-1°, HET-1°, HET-1°, HET-1° or HET-1f linked to any other group.

Examples of HET-2" or HET-2" are 1,3-benzodioxal-5-yl, quinazolingl, purinyi,
indolyl, benzofuryl, benzathienyl, chromanyl, isochromanyl, quinolinyl and isoquinolinyl,
Further examples of HET-2" or HET-2° include quinoxalinyl, benzthiazolyl and
henzoxazolyl.

Examples of HET-3°, HET-3° or HET-3° arc morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, 2-oxopiperidinyl, pyrrolidinyl, 2-oxopyrrolidinyl,
tetrahyydropyranyl, dihydropyranyl, tetrahydrothienyl, azetidinyl, homomorpholinyl,

]
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diazepinyl and azepinyl.

Particular examples of HET-3°, HET-3¢ or HET-3% are morpholinyl,
thiomorphelinyl, piperazinyl and piperidinyf.

Examples of HET-B"mx};, HET-3"-axy or HET-3%-o0xy are morpholinyloxy,
thiomorpholinyloxy, piperazinyloxy, piperidinyloxy, 2-oxopiperidinytoxy,
p}rrrﬂlildin},rlnxy, Z-oxopyrolidinyloxy, tetraliydropyranyloxy, dibydropyranyloxy,
tetrahiydrothienyloxy, azetidinyloxy, homomorpholinyloxy, diszepinyloxy and -
azepinyloxy, The convention iliustrated above for AR1?%, AR1® and AR1® applies to
HET-3%, HET-3° or HET-3" linked to any other group, -

I not stated elsewhere, suitable optional substituents for a particular group are
those as stated for similar groups hetein.

A compound of formula (T) may form stable acid ur basic salts, and in such cases
administration of a compound as a salt may be appropriate, and phatmaceuticaily
acceptable salts may be made by conventional methods such as those described following,

Suilable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, tosylate, ci-glycerophosphate, fumarate, hydrochloride, citrate, maleate,
tarirate and (less preferably) hydrobromide. Also suitable are salts formed with phosphoric
aud sulfuric acid. In another aspect snitable salls ae bage salts such as an alkali metal salt
for example sodium, an aikaline earth metal salt for example calcium or magnesium, an
organic amine salt for example triethylamine, morpholine, N-methylpiperidine,
N-cthylpiperidine, procaine, dibenzylamine, N,V-dibenzylethylamine,
tris-(2-hydroxyethyl)amine, N-methy! d-glucamine and amino acids such as lysinc. There
may be more than one cation or anjon depending on the number of charged fynetions and
the valency of the cations or anions. A preferred pharmaceutically-aceeptable salt is the
sodium salt.

However, fo facilitate isolation of the salt during preparation, salis which are less
soluble in the chosen solvent may be preferred whether pharmaceuticaily-aceeptable or

not.

Within the present invention it {s to be understood that a compound of the formula

. (I} or a salt thereof may exhibit the phenomenon of tautomerism 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 lautomeric form which jnhibits
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DGAT! activity and is not to be limited merely to any one tautomeric forjn wtilised within

-

the formulas drawings.
Various forms of prodrugs are known in the art. For examples of such prodrug

derivatives, see:

&) Design of Prodrugs, edited by H, Bundgaard, 1Elsevier, 1985) and Methods in

Enzymology, Vol. 42, p. 309-196, edited by K. Widder, et of. { Academic Press, 1985);

3] A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen

and

. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard

P 113191 {1981,

c) H. Bundgaard, Advanccd Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, ef «f,, Journa! of Pharmaceutical Sciences, 77, 285 (1988); and

g) M. Kakeya, ef af,, Chemn Pharm Bull, 32, 692 (1984},

.Examples of such prodrugs are i vive cleavable esters of a compound of the
invention. An f# vive cleavable ester of a compound of the iovention containiog a
carboxy group is, for example, a pharmaceutically-acecptable ester which is cleaved in
ihe human or animal body to produce the parent acid. Suitable
pharmaceutically-acceptable esters for carboxy include (1-6C)alky] cstets, for example
methyll or etiry); (1-6Calkoxymethyl esters, for example methoxymethyl; (1-
6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidy] esters; (3-
8Ceycloalkoxycarbonyloxy(1-6C)alkyl esters, for example
l-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-yimetayl esters, for example
S-methyl- 1,3-dioxolan-2-yimethy!; (1-6Chalkoxycarbonyloxyethyl esters, for example
l-methoxycarbonyloxyethyl; aminocarbonylmethyl esters and nioito- or di- N-({1-
6(alkyl} versions thereof, for example N, N-dimethylaminocarbonylmethyl esters and
N-ethylaminocarbonylmethyl esters; and may be formed at any carboxy group in the
compounds of this invention, An in vive cleavable ester of a compound of the invention
containing a hydroxy group is, for example, a pharmaucutica.ll}-acceptabla ester which
is cleaved in the human or animal body to produce the parent Irydroxy group. Suitabie
pharmageutically acceptable esters for hydroxy include {1-6C)alkanoyl esters, for
example acetyl esters; and benzoyl esters wherein the phenyl group may be substituted

6!



10

15

20

23

30

WO 2006064 LEY PCT/GBIHS/ 004726

- 4i) -

with aminomethy! or M- substituted mono- or di- {1-6C)alkyl aminomethyl, for
example 4-aminomethylbenzoy! esters and 4-N,N-diriethylaminomethylbenzoyl esters.

It will be appreciated by those skilled in the art that certain compounds of formula
(1) contain asymmetrically substituted carbon and/or sulfur atoms, and accordingly may
exist in, and be isolated in, optically-active and racemic forms. Some compounds may
exhibit polymorphism, It is to be understood that the present invention encompasses any
racemic, optically-active, polymorphic or sterepisomeric form, or mixtures thereof, which
form possesses properties useful in the inhibition of DGAT] activity, it being well known
in the art how to prepare optically-active forms (for example, by resoluiion of the racemic
form by recrystallization techniques, by synthesis from oplically-active starting materials,
by chiral synthesis, by enzymatic resolution, by biotransformation, or by chromatographic
separation using a chiral stationary phase) and how to determine efficacy for the inhibition
of DGAT] activity by the standard tests described hereinafter,

It is also 1o be understood that certain compounds of the formula (1) and salts
thereof can exist in solvated as well as unsolvated forms such as, for example, hydrated
forms. It is 1o be uwndetstond that the invention encorrpasses all such solvated forms which
inhibit DGATL activity,

As stated before, we have discovered a range of compounds that have goggl
DGAT] inhibitory activity. They have good physical and/or pharmacokinetic properties in

general, The following compounds possess preferred pharmaceutical and/or physical

-

and/or pharmacokinetic properties.

.Particular aspects of the invention comprise a compound of formula (1), or 2
pharmaceutically-aceeptable salt thereof, wherein the substituents AR, HET, R' 1o R® and
other substituents mentioned above have values defined hereinbefore, or any of the
following values {which may be used where appropriate with any of the definitions and
embodiments disclosed hereinbefore or hereinafter):

_In one embodiment of the jnvention there are provided compounds of formula (I),
in an alternative embodiment there are provided pharmaceutically-acceptable salts of
c-ﬁmpounds of formula (1). In a further embodiment, there are provided pro-drugs,
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 (1). Reference herein to a com pound of formula (I} should in

62
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general be taken to apply also to compounds of formulae (TA), (IB), (IZA), (IZB) and
{120,

Particular values of variable groups in compounds of formulae (1), (IA) and (1B} are
as follows, Such values may be used where appropriate with any of the other values,
definitions, claims or embodiments defined hereinbefore or hercinafier.

i)  RLR®orR™is AR1?

2y RLR"arR"™is HET-1°

»  RLR"orR™is HET-2°

4) .Rl, R™ or R'™ is unsubstituted

5) Rlor R™ is substituted by 1 group selected from R” or R' {s substituted by | group
selected from R™ -

63 Rlor R' is substituted by 2 groups independently selected from R* or R'® is
substituted by 2 groups independently selected from R™

73 Rlor R'is substituted by 3 groups independently selected from R® or R ig
substituted by 3 groups independently selected from R™

8) Rlor R" is substituted by 4 groups indcpendellitly selected from R? or RY is
substiluted by 4 groups independently selected from R

) R? or R is halo

10y R or R* s selected from R*™, R*0-, R*0C0O-, R*C0O0- and R¥CO-

113 R®or R™is selected from R™, R¥0- and R®0CO-

12)  R’orR™is selected from R¥NHCO-, R®*CONH, R®OCONH- and

R*OCON(Me)-

13) R or R is selected from R*(1-6C)alkyl-, haloC_salkyl or haloC _galkoxy

14) R’ orR*™is selected from R™(1-6C)alkyl-, -CeHypr.oF, (wherein a is 1 to 14),
-0CsH1a0F s (wherein ais 1 to 14)

15)  R¥oarR™is selected from{1-6C)alkylthio, alkylcarbonyl and
di(1-6C)alkylaminocarbonyl

16) R orR™is selected from(3-8C)sycloalkyloxy(1-6C)alkyl,

(3-8C)eycloalkyl{1-6C)alkoxy, and (3-8C)eycloalkyl{1-6Calkoxy(1-6C)alkyl

17)  R®orR3is selected from halo, R, rR*™0-, R"0CO-, R¥CO0-, R*CO-,

R®NHCO-, R®CONH, R*QCONH-, RFOCON(Me)-, R¥(1-6C)alkyl-, halo(1-6C)alkyl

(such as -CsHnagFa (wherein a is 1 to 13), halo{1-6C)alkoxy (sach as -QCglT13.0F,

ey "
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{wheiein 2 is 1 to 13), (1-6Chalkylihio, dif)-6Chalkylaminocarbonyl,
(3-8C)eycloalkyloxy(1-6Chalkyl, (3-8CIcycloalkyl{1-8Chalkoxy,
(3-8C)cycloalkyl{1-6C)alkoxy(1-6Calkyl, AR1"-(1-6C)alkoxy, HET-1%(1-6C)alkoxy,
HET-3%(1-6C)alkoxy, AR1%-oxy(1-6Clalkyl, HET-1"-0xy(1-6C)alkyl,

HET-3%-0xy(1 -6C)alkyl, AR1%-(1-60)alkoxy{1-6C alkyl, -
HET-1°-(1-6C)alkoxy(1-6C)alkyl, and HET-3%-{1-6Calkoxy(1-6CIalkyt

18) R} or R is selected from pheny!t and HET-§"
19) R} or™is phenyl

20y R* or R* is selected from AR1°-{1-6C)alkoxy, and HET-1%-(1-6C}alkoxy,
HET-3(1-6Calkony

213 ‘R’ or R* is selected from AR1%-o0xy(1-6C)alkyl, HET-1-0xy(1-6C)alkyl,
HET-3"0xy(1-6C)alkyl, AR1°-(1-6C)alkoxy(1-6Calkyl,

HET-1°-(1-6C)alkoxy( 1-6C)alkyl, and HET-3"(1-6C)atkoxy(1-6C)alkyl

22} aphenyl, ARI®, HET-1", HET-3" or cycloalky! ting in any value for R' is

-

substituted by 1 ot 2 substituents independently selested from R™, and 4 phenyl, AR1P,
HET-1°, HET-3" or cycloalkyl] fing in any value for R™ is substituted by 1 or 2
substituents independently selected from R™

23)  aphenyl, AR1®, I_—IETFI", HET-3% or cycloalkyl ring in any value for R® or R* js
unsubstitted :

24} anR™, (3-8C)oycloalkyl, or (1-6C)alkyl group in any definitions for R® or R¥ s
unsubstituted _

25)  anR®, (3-8C)eycloalkyl, or (1-6Chalkyl group in any definitions for R® or R is
substituted by 1 or 2 substituents independently selected from (1-6C)alkyl, (1-6C)alkoxy,
(2-6C)alkenyl, (2-6C)alkynyl, hydroxy, cyano, carhoxy, aminocarbonyl, ~Cgl4.4)Fa
{wherein a is 1 to 14}, amine, {1-6C)alkylamino, di{1-6C)alleylamino, {1-6C)alkylthio,
(1-6C)alkylsulfinyl, {1-6C)alkylsulfony], aminosulfonyl, {(1-6C)alkylaminosulfonyl,
di(1-6C)alkylaminosulfonyl, (1-6C)alkylsulfonylamine, aminocarbhonyl,

(1-6C)alkylaminocarbonyl, di{1-6Clalkylaminocarbonyl, {1-6C)alkylcarbonylamina,

(1-6C)alkoxycarbouylaming,(1-6Clalkoxycarbonyl{N-methyl)amino and
(1-6Calkylaminocarbonyloxy; and/or substituted by 1, 2 or 3 halo;

26)  RPor R* is a 6-membered ring selected from phenyl, 3-pyridyl, 5-pyridyl and
3,5-pytimidinyl; substituted in the 4-position by a group selected from R* and optionally

e
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additionally substitwled on a carbon atem in one or both meta-positions relative to the
linkage to the group —Y-NIH- (where possible) by 1 or 2 groups independently selected
from R™; or

27y R*™is a6-membered ring selected from phenyl, 3-pyridyl, 5-pyridy} and
3,5-pyrimidinyl; substituted in the 4-position by a group selected from R™ and optionally
additionaily 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 R%;

28) R, R™orR™is phenyl

29)  RY,R¥orR™is 3-pyridyl

30) R, R™orR™is phenyl or 3-pyridyl

31} R*or R*is a six-membered ring substituted in the position which is para to the
linkage with the group ~Y-NH- by a group selected from R"; or a group ¥ is a six-
membered ring substituted in the position which is para to the linkage with the group —
Y-NH- by a group selected from R*™

32)  R*or R™is a six-membered ring substituted in the position which is para to the
linkage with the yroup —Y-NH- by a group selected from R* and additionally substituted on
a carbon ator in a 3-position by R or R™ 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 R*
and additionally substituted on a carbon atom in a 3-position by R

33 R? or R* is a group or sub-formula (iv) as defined above; or R*® is a 5-membered
hetercaryl ring containing 1, 2, or 3 heteroatoms independently selected from O, N and §
(provided there are no O-0, 8-S or O-§ bonds); substituted on a earbon atom in a position
which is not adjacent the linkage (o the grioup ~Y-NH- by & group selected from R and
optionally additionally substituted on carbon (where available) by 1 or 2 groups
independently selected from R -

34) R orR® isa group HET-2" optionally substituted with methyl

35y R*or RMis phenyl -

36) RYor RMis HET-3° {wheretn any available nitrogen atom is substituted by R’
provided it s not thereby quaternised)

37 R'orR™isHET-1°

38)  R*orR™is selected from phenoxy, HET-1%-cxy, R®0-, phenyl{1-6C)alkoxy and

66
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HET-1°-(1-6Clalkoxy

39} R*orR™is selected from R, R®0(1-6Calkyl, amino(1-6C)alkyl,
hydroxy({1-6C)alkyl, phenoxy(1-6C)alkyl and HET-1"oxy(1-6C)alkyl

40 R*or R™is selected from R™ and hydroxy(1-6Cjalkyl

41y R or BM ig selected from phenylamine, phenyi{1-6Chalkylamine, HET-1%-amino,
HET-1°-(1-6C)alkylamino, (1-6C)alkylamino, N-phenyi-N-(1-6Calkylamino,
N-phenyl(1-6C)alkyl-N-(1-6C)allylamino, N-(HET-1%)-N-(1-6C)alkylamino,

N-(HET- 1501 -6C)alkyt)-N-(1-6C alkytamino, and di{ 1-6C)atkylamine

42y R*or R™is selected from phenylamino, N-phenyl-N-{1-6C)alkylantino

43)  R'orR™is selected from phenyl, HET-3%, phenoxy, HET-1%-0xy, R™0-,
phenyl{1-6C)alkoxy, HET-1%-(1-6C)alkoxy, R™, hydroxy(i-6C)alkyl, phenylamino and
N-pheny!-N-(1-6C)alkylamino

44)  analkyl, R™, pheuyl, HET-1° or HET-3° ring in any of the definitions for R* is
substituted by 1 or 2 substituents independently selected from R™; or an alkyl, R®, phenyl,
HET-1° or HET-3° ring in any of the definitions for R is substituted by 1 or 2 substituents
independently selected from R™

45) analkyl, R*, phenyl, HET-1° or HET-3° ring in any of the definitions for R or R®
19 unsubstituted

46y  R¥orR™is selected from (1-6Chalky] and (3-8C)eycloalkyl

47y RPar k™ is R¥*CO-

48)  R°or R™ is phenyl (optionally substituted) or HET-11 ™

497 .R% or R™ is phenylcarbonyl {optionally substituted) ar HET-1%carbonyt

50)  R®or R™is selected from catbaxy, (1-6C)alkoxycarbonyl, R¥NHCO-,
{1-6Calkoxysullfonyl, {(1-6C)alkylaminosulfonyl, (1-6Chalkylsulfiny! and

{ 1-6Chwalkylsulfonyl

51y R®orR™is selected from {1-6C)alkoxyearbonyl and (1-6C)alkyisulfonyl

52) R’ or R™ s selected from (1-6Calkyl, HET-1, R¥CO-, (1-6C)alkoxycarbonyl and
(1-6C)alicylsulfonyt

53)  any (1-6C)aikyl group in any of the definitions of R* or R™ is substituted by a
subsiituent selected from (1-6C)alkoxy, (1-6C)alkyl3(O)p- (wherein p is 0, 1 or 2), amine,
{1-6C)atkylamino, hiydroxy, carboxy, (2-6C)alkenyl, (2-6C)alkynyl, phenyl {optionally
substituted)-and HET-1¢
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54)  any (1-6CYalkyl group in any of the definitiuns of R” or R™ is unsubsiituted

55)  R™ R™ R or R™ is selected from R™, R¥®0-, R¥MOCG- and R¥COO-

56y R™ R, R% or R™ is selected from halo and cyano

57) R™ R%®, R® or R® is selected from halo(1-6Calkyl, dihalo{1-6C)alkyl

58)  R%™ R™ R® or R™ is selecied from (1-6C)alkoxy(1-6CYalkyl and
(1-60)alkoxy(1-6C)atkoxy

59y R™, R®, R or R™ is selected from (1-6C)alkyloarbonyl and (1-6C)alkylS(Q)p-
{whereln pis 0, 1 or 2)

600 - R%® R R or R* is selected from (1-6Calkylaminocarbonyl,
di{1-6C)alkylaminocarbonyl, (1-6Clalkylcarbonylaming, {1-6C)alkylaminosulfonyl,
di{1-6C)alkylaminosulfony! and (1-6C)alkylsulfonylamino N

61)  R™ R R or RM is selected from AR1°-{1-6C)alkoxy, HET-1"(1-6C)alkoxy,
HET-3%{1-6C)alkoxy, AR1 -oxy{1-6C)alkyl, HET-1%-0xy(1-6Clalkyl,
HET-3%-oxy(1-6C)alkyl, AR1°-(1-6Chalkoxy(1-6Clalicyl,
HET-1°-(1-6C)alkoxy{1-6C)alky], and HET-3"(1-6C alkoxy(1-6C)alkyl

62)  any alkyl, R*, phenyl, AR1%, HET-1%, HET-3 or cycloalky! ring in any value for
R™, R*"is substituted by 1, 2 or 3 substitucnts independently selected from R, or in any

value for R* or R% is substituted by I, 2 or 3 substituents independently selected from
R_."f

©63)  any alkyl, R*, phenyl, AR1°, HET-1%, HET-3° or cycloalkyl ring in any value for

1% R® R% or R i unsubstituted

64)  R™R™ R™ R™ R™or R™ is R* (optionally substituted with 1, 2 or 3 halo or with
hydroxy)

65)  R™ R™ R™ R™ R™or R is R¥O- (optionally substituted with 1, 2 or 3 halo)

66) 'R™ R™ or R™ is selected from R*0CO-, R®COO-, R*CO-, RENHCO-,
RRUNCO, R*CONH, R*OCONH- and R*0CON{Me)-

67y R™, R™or R™is seiscted from R®0OCO-, R*COO-, R¥CO-, R¥*NHCO-,
(RINCO, RECONH, R¥OCONH- and R OCON(Me)-

68)  R™ R™or R™ is selected from R*(1-6C)alkyl-, halo, cyano, carboxy,
carboxy([-6C)alkyl, hydrexy, aminocarbonyl, halo(1-6C)alkyl, halo(1-6C)alkoxy
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&9 R, R or 170 sejected from R¥(1-6Chalkyl-, halo, cyano, carboxy,

carboxy{1-6C)alkyl, hydroxy, aminocarbonyl, -CsHpiul's (wherein a iz 1 to 13),

-OCsHpaxt' (Wherein a is | to 13) _

700 R™ R™ or R™ is selected from R*S(0)p- (wherein p is 0, 1 or 2),

amino(1-6CHalkyl, RENE(1-6C)alkyl, R RN(1-6C)alkyl, RPNHSO,-, RV'R*NSOy-, and

R*$0;NH-

71y R™ R™or R is selected from R¥S(0)p- (wherein pis 0, 1 or 2},

amino(1-6Calkyl, R*NH(1-6C}allyl, (R¥1:N(1-6C)alleyl, R*NHSO,-, (R*);NS0;-, and

RS, NH-

72y RY R™ R™ RM R orR™ is selected from (1-6C)alkyl, (2-6C)alkenyl,
(2-6Calkynyl, (3-8C)eycloalkyl

73} R¥R™, R% R™ R* or R¥is selected from (1-6C)alkyl and (3-8C)eycloalkyl

74)  RY R¥™, R¥, R™ R*or R¥ is selected from (1-6C)alkyl

75) AR, ARI® or ARI® is pheny!

76y - ARV, AR or AR i3 2 6,5+, o 6,6-bicyelic fused ring system,

770 AR1% AR1P or AR1®is naphthyl

78 ARDY, AR1" or AR1" is phenyl, dihydroindenyl er naphihyl

79y HET-1*, HET-1%, HET-1¢, HET-1%, HET-1%or HET-1" is 5- membered heteroaryl
ring ' - '

80)  HET-1°, HET-1°, HET-1°, HET-1%, HET-1° or HET-1" is 6-membered
heteroaryl ring _

81} -HET-2* or HET-2"is a 5,5- ot 6,6-fused bicyclic helergeyelic ring system

82)  HET-2° or HET-*" is a 5,6- 6,5- fused bicyclic heterocyelic ring system

83) HET-3% HET-3° or HE1-3%is a4 $-membered ring

84)  HET-3°, HET-3° or HET-3° is a 6-membered ring

85)  HET-3", HET-3° or HET-3% is & 7-membered ring

86)  HET-3", HET-3" or HET-3® is a 4-membered ring

870 = isswiably O

In yet further preferred compounds:
88) R*is a group R* where R% is (3-8C)cycloalkyl such as cyclohexyl
89) R'isa aroup R where R* is substituted by a substituent R™
90y R™is HNCO(CRERY), - or (RPR' YNCO(CHy),
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91 2™ is I_ICUNH(CR‘J,}RM}M HCONRS(CRYR™Y,, R*CONRY(CRPR™),
92)  R™is R¥or R*(1-6C)alkyl,
93 R*or R™ is a cyclohexyl group.

.In a further aspect of the invention there is provided a compound of the formula
(IB°) or a pharmaceutically-acceptable salt thereof, which is a compound of the formula
(113) as shown above, wherein:

R™ is selested from AR1?, HET-1" and HET-2"; wherein R' is optionally
substituted by 1, or 2 groups independently selected from R,

B is selected from halo, R™, R*0-, R®0QCO-, R*CO0-, R¥CO-, R*NHCO-,
R¥CONH, RPOCONH-, R®OCON(Me)-, R®(1-6C)alkyl-, -CeH13.0/Fa (Wherein a is 1 to
13), -OCeH13-0F (wherein a is 1 to 13), {1-6C)alkylthio, dif 1-6Chalkylaminocarbony!,
phenyl, HET-1°, AR1®-(1-6C)alkoxy, HET-1*-(1-6Clalkoxy, HET-3"-(1-6C)alkoxy,

AR 1"oxy(1-6C)alkyl, HET-1%-0xy{1-6Calkyl, HET-3"-0xy{[-6C)alkyl,

AR b.uf 1-6C)alkoxy(1-6Calkyl, HET-! ° (1-6Callkoxy(1-6C)alkyl, and
HET-3%-(1-6Calkoxy{ 1-6C)alkyl;

wherein any phenyl, AR1%, HET-1%, HET-3% or eycloalkyl ring in any of the above values
for R’ may optionally be substituted by 1 or 2 substituents independently selected from
R,

and wherein any R%, o (1-60)alkyl group in any of the above definitions for R* may
optionally be substituted bj;-’ 1 or 2 substituents independently selected from -
(1-6CYalkyl, (1-6C)alkoxy, hydroxy, carboxy, -CglyFs (Whereinais 1 to 13),
(1-6C)alkylamino, di{1-6C)alkylamine, (1-6C)alkylsulfonyl, (1-6Calkylaminosulionyl,
dif1-aCalkylaminosulfonyl, (1-6C)alkylsulfonylamino, amincrca?bﬂny],
(1-6C)alkylaminoearbonyl, di(1-6C)alkylaminocarbonyl, {1-6C)alkylearbonylamina,
(1-ﬁC)ﬁll{Dx}rcarbﬂn}rlammo; and/or any R™, or {1-6C)atkyl group in any of the above
definitions for B* may optionally be substituted by 1,2 or 3 halo;

R is;

a) a G-membered ring selected from phenyl, 3-pyridyl and 3,5-pyrimidinyl; substituted in
the which is para to the linkage of the group —Y-NII- by 4 group selected from R* and
optionally additionally substituted on a carbon atom in one or both 3-positions {where
possible) by 1 or 2 groups independently selected from R*;

Y s selected fromn:
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a} phenyl, ]
) HET-3° {wherein any available nitrogen atom is substituted by R™ provided it is not
thereby quaternised);

c) HET-1%;

d) phenm[}f, HET-1%o0xy, R®0-, phenyl(t-6C}alkoxy and HET-1°-(1-6C)alkoxy;

&) R¥, R®0(1-6C)alkyl, amino{l-6C)alkyl, hydroxy(1-6C)alkyl, phenoxy(1-6C)alkyl,
HET-1%-0xy(1-6C)alkyl; and

f) phenylamine, phenyl({1-6C)alkylamino, HET-1°-amine, HET-1°-(1-6C)alkylamine,
{1-6Calkylaming, N-phenyl-N-{1-6C)alkylamino,N-phenyl(1-6Cjalkyl-N-(1-6Clalk ylamin
0, N-(HET-1%}-N-{1-6Calkylamino, N-{HET-1°-( 1-6Cjalkyl}-N-(1-6C)alkylamino, and
di{ 1-6Chalkylaming;

wherein any atkyl, R*® phenyl, HET-1° or HET-3° ring in any of the definitions a) to f) for
R** may optionaily be substituted by 1 or 2 substituents independently selected from R’

- R™js selected from (1-6Calkyl, (3-8C)eycloalkyl, phenyl (optionally substituted
with:1 or 2 hato), HET-1Y, R¥*CO-, phenylcarbonyl (wherein the phenyl is optionally
substituted with 1 or 2 halo), HET-1%-carbonyl, (1-6C)atkoxycarbonyl, R¥NHCO-,
(1-6CHalkoxysulfonyl, (1-6C)alkylaminosulfonyl, (1-6Chalkylsulfinyl and
(1-6Chlkylsulfonyl; wherein any (1-6C)atkyl group in any of the definitions of R™ may
optienally be substituted by a substituent selected from (1-6Clalkoxy, (1-6C)aikylS(O)p’-
{wherein p’ is 0, 1 or 2), amino, (1-6C)alkylamino, hydroxy, carboxy, pheny! (optionally
substituted with 1 or 2 halo) and HET-1";

R% and 1% are independently selected from rY r¥o., rRMOCO-, R¥MCOO-, bale,
cyano, halo( 1-6C)alkyl, dihalo{1-6C)alkyl, (1-6C)alkoxy(1-6Chalkyl,
{1-6Calkoxy{1-6C)alkoxy, (1-6Cialkylearbonyl and (1-6C)alkylS{O)p- (wherein pis 0, 1
or 4}, whergin any alkyl or R¥in any of the above values for R% or R* may optionally be
substituled by 1, 2 or 3 substituents independently selecied from R

_R”, R and R" are independently selected from R I[upti;ually substiinted with 1,
2 or 3 halo or with hydroxy), R*0- (optionally substitated with 1, 2 or 3 hale), halo,
cyano, carboxy, carboxy(1-6C)alkyl, hydroxy, aminocarbonyl, -CsHy.a)Fa (whereina is 1
10 13), -OCsH; 1 3.0)Fa (wherein a 15 1 to 13), R¥™§(0)p™"- (wherein p”* 15 0, 1 ar 2);

cach R¥ R¥™ R™ R¥ R¥or R¥ is selected from {1-6C)alkyl;

+!
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each ARI%; AR1” or AR1® is phenyl or a4 6,5-, or 6.6-bicyclic fused ring system,
wherein both rings are carbocyelic and wherein at least the ring atiached to the linking
nitrogen atom is fully arcmatic;

each HET-1%, HET-1°, HET-1°, HET-1%, HET-1® or HET-1" is 5- or 6-membered
heteroaryl ring containing 1, 2, or 3 heteroatoms independently selected from O, N and S
[provided there are no 0-0, 8-8 or O-8 bonds), wherein any sulfur atom may optionally be
oxidised to an SO or 8Oy group, and wherein any carbon atom may optionally be oxidised
to & carbonyl group;

each HET-2" or HET-2"is a 5,5-, 5,6- 6,5- or 6,6-fused bicyelic, aromatic or
partially saturated heteroeyelic ring system, eontaining 1, 2, 3 or 4 heteroatoms
independently selected from O, N and 3 (provided there are no 0-0, 8-$ or 0-3 honds), in
wlhich the ring directly aftached to the linking nitrogen atom is aromatic, and either ring of
the bicyclic ring system may be carbocyclic;

HET-3", HET-3® or HET-3" is independently selected from a partially or fhlly
saturated 4-, 3-, 6-or 7 membered heferocyclic ring contajning 1, 2, or 3 hetercatoms
independently selected from O, N and S {provided there are ng 0-0, 8-8 or 0-8 bonds),
wherein any sulfur atoms may optionally be oxidised to an SQ or 80; graup, and wherein
any carbon atom may optionally be oxidised fo a carbonyl group; except that HET-3%,
HET-3° or HET-3* is not 3-oxomorpholin-4-yl.

In a further aspact of the invention there is provided a compound of the formula

(1D or a pharmacenticaliy-accepiable sait thereof, which is 2 compound of the formula
{IBY as shown above, wherein: '

R is sclected fiom AR1®, HET-1" and HET-2% wherein R'® is optionally
substituted by 1, or 2 groups independently selected from R*%

'R™js selected from halo, R™, R*0-, R*0CO-, R®*CO0-, R¥CO-, -CeHyzFs
(wherein ais 1 to 13), -OCsH13.0Fa (wherein a is 1 to 13), (1-6C)alkylthio,
di(1-6CYalkylamingearbonyl, phenyl, HET-1°, AR 1" (1-6C)alkoxy, HET-1%-(1-6Clalkoxy,
wherein any R*, or {1-6C)alky] group in any of the above definitions for R mray
optionally be substituted by 1 or 2 substituents independently selected from (1-6C}alkoxy,
hydroxy, carboxy, -Cgl¢13.9)Fs {Whetein a is 1 to 13); and/or by 1, 2 or 3 hale;
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R* is pheny! ot 3-pyridyl; substituted in the position which is para to the linkage
with the group —Y-INH- by a group selected frorm R* and optionaily additionally
substitﬁted on a carbon atom in one or bath meta positions with respect to the linkage with
the group ~Y-NH- (where possible) by 1 or 2 groups independently sclected from R,

R* is selected from:

a) phenyl; -

) HET-3* {wherein any available nitrogen atom is substituted by R* provided it is not
thereby quaternised);

d) phenoxy, HET-1%oxy, R®0-, phenyl(1-6C)alkoxy and HET-1°(1-6C)alkoxy;

e) R¥® R™0(1-6Chalkyl, hydroxy(1-6Calkyl; and

f) phenylamino, phenyl(1-6Clalkylamino, HET-1%-amino, HET-1°-{1-6Calkylamino,
{1-6Chalkylamino, N-phenyl-N-(1-6Chalkylamino and dift-6Calkylamino,

‘R¥ is selected from (1-6C)alkyl, phenyl (optionally substituted with 1 or 2 halo),
HET-1%, R¥CO-, phenytearbonyl (wherein the pheny! is optionally substituted with 1 or 2
halo), HET-1%carbonyl, (1-6C)alkoxysarbonyl, RENHCG-, (1-6C)alkoxysulfonyl,
(1-6C)alkylaminosulfonyl, and (1-6C)alkylsulfonyl; wherein any
{1-6C)alky! group in any of the definitions of R™ may optionally be substituted by a P
substituent selected from (1-6C)alkoxy, (1-6C)alkylS{O)p’- (wherein p* {5 0, 1 or 2),

amning, {1-6C)alkylamino, hydroxy, carboxy, phenyl {oplionally substituted with 1 or 2
halo) and HET-15;

R ig selected from R™, halo and Cyano;

R* R¥ R or R™ is (1-6C)alkyl;

ARI® or AR1" is phenyl or a 6,5-, or 6,6-bicyelic fused ring system, wherein both
rings are carbocyelic and wherein at Jeast the ring attached to the linking nitrogen atom is
fully aromatic;

HET-1°, HET-1°, HET-1¢, HET-1" or HET-1" is 5~ or 6-membered heteroaryl ring
containing 1, 2, or 3 heteroatoms independently selected from O, N and 8 {provided there
are no -0, 5-5 or O-5 bonds), wherein any sulfur atom may optionally be oxidised to an
SO or 50, group, and wherein any carhon atom may optionally be oxidised to a carbonyi
group,

HET-2"is & 5,5, 5,6- 6,5- or 6,6-fused bicyelic, arcmatie or pariially saturated

heterccyelic ting system, containing 1, 2, 3 or 4 heteroatoms independently selected from
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0, N and § (provided thers are no O-0, 5-8 ar O-§ bonds), in which the ring direetly
attachied to the linking nitrogen atom is aromatic, and ejther rirrg of the bicyelic ting system
may be carboeyelic;

HET-3° is a partially or fully saturated 5- or 6- mentbarad heteroeyclic ring
confaining 1, 2, or 3 heteroatoms independently selected from O, N and 8 (provided there
are ne -0, 5-5 or O-8 bonds), wherein any sulfur atom may optionally be oxidised {o an
S0 ar S0z group, and wherein any carbon atom may optionally be oxidised to a carbonyl

group; except that HIET-3 is not 3-pxomorpholin-g-yl.

In a further aspect of the invention there is provided a compound of the farmula
(IB'"*) or 4 pharmaceutically-acceptable salt thereof, which is a compound of the formula
{IB) a3 shown above, wherein:

R'® is selected from AR1* and HET-2" wherein R'° is optionally substituted by § or
2 groups independently selected frop R>%;

R™ is selected from halu, R®, R¥*0-, RMOCO-, -CsH13.40Fa (Whereina is 1 to 13},
and { l-IﬁC)alklehiO;

R™is phenyl or 3-pyridyl; sabstituted n the position which is para lo 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 meta (o the the
linkage with the group —Y-NH- {where possible) by ! or 2 groups independently selected
from R,

R™ is selected from:

a} phenyl;
b) HET-3° (wherein any available nitrogen atom is substituted by R™ provided it is not
thereby quaternised);

i,

d) phenoxy, HET-1%-o0xy, R®0-, phenyl(1-6C)alkoxy and HET-1°([-6C)alkoxy;
&) R® and hydroxy(1-6C)atkyl; and
f) phenylamino and N-phenyl-N-(1-6Clalkvlaming; ~

R™ is selected from (1-6C)alkyl, benzyl, HET-19, R¥®CO-, phenylcarbonyl (wherein
the phenyl is optionally substituted with 1 or 2 halo), HET-1%-carbonyl,
{1-6C)alkoxycarbonyl and {1-6C)alkylsulfonyl;

R*™ is sclected from R*, halo and Cyano;
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ph R R angd R* are independently selecled from (1-6C)alkyl;
CARY? s selected from phenyl, naphthyl, indenyl and dihydroindenyl;

HET-1¢ or HET-1" is pyridyl, ;

HET-2* is 1,3-benzodioxolyl;

HET-3°% 15 selected from morpholing, morphelinyl, piperazinyl and piperidinyi.

In a further aspect of the invention there is provided a compound of the formula
(IB™"), or & pharmaceutically-aceeptable salt thereof, which is a compound of the formula
{IR} as shown above, wherein
R'" ig selected irom phenyl, 1-naphthy! and 2-napthyl, optionally selected with 1, 2 or 3
fluore;

R?® is phenyl or pyridyl; substituted as described by a group R*™ and a group R™
R is halo, preferably flucro or chioro;
R* is morpholine, acylpipetaziny] or phenyl.

In a fiuther aspect of the invention there is provided a compound of the formula
(IB™"), or 2 pharmaceutically-acceptable salt thereof, which is a compound of the formula
{IB} as shown above, wherein
R"™ is selected From phenyl, 1-naphthyl and 2-napthyl, optionally substituted with 1,2 or 3
fluoro; '

R* is pheny! or pyridyl; substituted as described by a graup R*™ and a group R® &
R is halo, preferably flucro or chloro;
R* is morpholine or acylpiperazinyl. N

Preferced compounds of the invention ars any one of the following, or theix
pharmaceutically acceptable salts and/or pro-drngs thereof: _
N-[4-{4-morpholinyl)phenyl]-5-[[3-(phenylmethoxy)phenyl]amino-1,3,4-0xadiazole-2-
carhoxamide;
5-[(4-chloro-3-methylphenyl)amino]-N-{4-(4-morpholinylyphenyl]-1,3,4-0xadiazole-2-
carboxamide;
S-{{#-chlorophenyljamino}-N-j4-(4-morpholinylphenyl}-1,3.4-oxadiazole-2-catboxamide;
5-[(2,3-dihydro-1 H-inden-3-yl)amino]-N-{4-(4-morpholinyl)phenyl]-1,3 4-oxadiazole-2-
carboxamide;
3-[{3-methylphenyljamino]-N-{4-(4-morpholinyl)phenyl-1,3,4-oxadiazole-2-

carboxamide;
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N-14-{4-morpholinyl)phenyl]-5-{ 1 -naphthalenylamine}-1,3,4-oxad{azole-2-carboxamide;
5-[(3.4-difluorophenyllaming|-N-[4-(4-meipholiny])phenyl]-1,3,4-oxadiazole-2-carboxam
ide;

3-[[5-1{[4-{4-morpholiny]lphenyllamino]carbonyl}- 1,3 4-oxadiazo!l-2-yllamine]-banzoic
acid, ethyl ester;
5-[(3-athylphenyllamino-N-[4-(4-morpholinyDphenyl]-1,3,4-oxadiazole-2-carboxamide,
5-[(3-chlarophenylamino]-N-[4-{4-morpholinyl)phenyl]-1,3,4-0xadiazole-2-carboxamide;
N-{4-(4-morpholivyl)phenyl]-5-(2-naphthalenylamino}-1,3,4-oxadiazole-2-carboxamide;

* 5-[(3-bromophenyllaming]-N-{4-(4-marpholinyliphenyll- 1,3 4-oxadiazole-2-carhoxamide;

5-[{3,4-dimethylphenyl)aming]-N-{4-(4-morpholinylphenyl}-1,3,4-oxadiazole-2-
carboxainide;
5-[(3-chloro-d-methylpheaylamino]-N-[4-{4-morphaliny)phenyl]-1.3,4-oxadiazale-2-
carboxamide,

5-{[3-{methylthio)phenylJamine|-N-{4-{4-morpholingDphenyl]- 1,3 4-oxediazole-2-
carhoxamide, )
5-[{4-fluoro-3-methylphenyl)amino]-N-[4-(4-morpholinyl)phenyl)-1,3,4-0xadiazole-2-
carboxamide, .
5-[{3,5-dimethylphenyl)amino]-N-[4-{4-morpholinyl)phenyl]-1,3,4-oxadiazole-2-
carbaxamide,

5-[(2,5-difluorophenyljaming|-N-[4-(4-morpholiny l)phenyl]-1,3,4-oxadiazole-2-
carbc:-x.amide,
5-[f2,3-difluorophenyl)aming]-N-[4-(4-morpholinylphenyl]-1,3,4-oxadiazole-2-
carboxamide,

5-102 4-difluorophenyDamine |-N-[ 4 -{4-morpholinyliphenyl]-1,3,4 -oxadiazole-2-
carboxamide;
5-{[4-{1,1-dimethylethy)phenyl]amino]-N-[4-(4-morpholinylphenyl]-1,3,4-oxadiazole-2-
carboxamide;

5-[(4-methylphenyljamino] -N-[4-(4-morpholinyliphenyl]- 1,3 4-oxadiazale-2-
carboxamide:
N-{4-(4-marphelinyljphenyl]-5-{phenylamine)-1,3,4-oxadiazole-2-carboxamide;
N-[4-{4-morpholinylphenyi]-5-[[3-(trifluoromethy]l) phenyllamino]- 1,3 ,4-oxadiazole-2-
carboxamide;
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3-{{d-haosephenylamine |- MN-{4-(4-morpholiny Uphenyt]-1,3 4-oxadiazole-2-carbokarmide;
5-[{2-chloruphenyl)amina] -N-[4-(4-morpholinyl}phenyt]-1,3,4-0x adiazole-2-carbokamide;
5-[{2-chloro-4-methylphenyllamino]-N-[4-(d-morpholinyl)phenyl]-1,3,4-oxadiazole-2-
carboxamids;

5-[(2,3-dimethylphenyl}aming]-N-[4-(4-morpholinyljphenyl] -1,3,4-oxadiazole-2-
carboxamide;

5-[(2-fluorophenyDaminal-N-[4-{4-morphelinyphenyt] -1 3, 4-oxadinzole-2carpoxarni de;
3-[{2-methylphenyljaming]-N-[4-(4-morpholinyl}phenyl)-1,3,4-0xadiazole-2-

carboxamide;

e,

5+[(3-fluorophenyl)antino]-N-[4-(4-maoephaliny phenyll- 1,3 4-oxadiarnle-2-carboxamide;
5-[[2-(1-methylethyl)phenyi]amino}-N-[4-{4-merpholinylipheny!}-1.3,4-oxadiazole-2-
carboxaiide;

5-[(4-methoxyphenyl)amino]-N-[4-(4-motpholinyl)phenyl]- 1,3 4-oxadiazale-2-carboxami
de; | .
3-{1,3-benzodioxol-5-ylamino)-N-[4-(4-morpholinyl}phenyl]-1,3,4-0xadiazole-2-
carboxamide;

5-({2-iodophenyl)amino]-N-[4-(4-morpholinyl)pheny!]-1,3 4-oxadiazole-2-carboxamide;
N-[3-chloro-4-(4-morpholinyl}phenyl]-5-[(3-meihylphenyliamine]-1,3 4-gxadiazole-2-
carboxamide; :
N-{3-fluoro-4-(4-morpholinyl)pheny!]-5-( | -naphthalenylamino)-1,3,4-oxadiazole-2-
carboxamide;
N-[3-chlore-4-(4-morpholinyljphenyl]-5-{1-naphthalenylamine)-1,3,4-oxadiazole-2-
carboxamide;

5-[(3,4-difluorophenyl)amino]-N-[3-methyl-4-(4-maorpholinyliphen ¥1)-1,3,4-oxadiazole-2-
carboxamide;
N-[3-methyl-4-(4-morpholinyl)pheny]]-5-[(3-methylphenylamino}-1,3,4-oxadiazole-2-
carboxamide;
N-[3-fluoro-4-(4-morpholinyljphenyl]-5-[(3-methylphenyDamino]-1,3,4-oxadiazole-2-
carboxamide,

N-[3-chlore-4-(4-morpholinyl)phenyl]-5-[(2-fluorophenyilamino]- 1,3,4-oxadiazole-2-

" carboxamide,
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N-[3-fluoro-4-{4-morpholinylyphenyl}-5-{{2-fluorophenylaminol- 1,3 4-oxadiazole-2-

carboxamide;

5-[(2-fluorophenyljaming]-N-[3-methyl-4-{4-morpholinyljphenyl]-1,3 ,4-oxadiazole-2-
carboxamide;
N-[3-¢yano-d-(4-morpholinyliphenyl]-3-(1-naphthalenylamino}-1,3,4-oxadiazole-2-
carboxamide;
5-{(2,5-ditluoropheny!jamine]-N-{6-(4-morpholinyl}-3-pyridinyl]-1,3,4-oxadiazoie-2-
carboxamide;
N-[6-{4-morpholinyl}-3-pyridinyl]-5-{1-naphthalenylamino)-1,3,4-oxadiazole-2-carboxaimi
de;

5-[{2-fluorophenyljamine]-N-[6-(4-motphalinyl}-3-pyridinyl]-1,3 4-oxadiazole-2-
carhoxemide: .
5-[(3-flucrophenyl}amino]-N-f6-{4-morpholinyl)-3-pyridinyl]-1,3,4-0xadiazole-2-
carboxamide;

5-[(3-methylphenyl}amine]-N-{§-{4-morphaliny[}-3-pyridinyl]-1,3 4-oxadiazole-2-
carboxamide;

5-[[4{1,1-dim¢ﬂ1}flath}rl}phan}rl] amino]-N-[6-{4-motrpholiny)-3-pytidinyl]-1,3 4-oxadiazo
lg-2-carboxamide;
5-[{3-chlorophenyaming]-N-[6-{4-motpholinyl)-3-pyridinyl]-1,3,4-0oxadiazole-2-
carboxamide;
N-[6-(4-morpholiny])-3-pyridinyl]-5-(2-naphthalenylamino)-1,3,4-0xadiazole-2-carboxami
de;,

N-[5-chloro-6-(4-morpholinyl)-3-pyridinyl]-5-[ (3, 4-difluorophenyl)amino]-1,3,4-oxadiazo
le-2-carboxamide;
5-[{4-chlorophenyDamina}-N-[6-(4-marpholiny]}-3-pyridinyl]-1,3,4-0xadiazole-2-
carboxamide; -~
N-[5-chlore-6-(4-morpholinyl)-3-pyridingt]-5-[(2-Avorophenyl)aming]-1,3 4-oxadiazole-2
-carboxamide; )

5 (3,4~diﬂuorophen}d]amino]-N»[ﬁ—{4-mﬂrphoiiﬁy1)~3 -pyridinyl]-1,3,4-oxadiazole-2-
carboxamide;
3-{(3-bromophenylamino|-N-{6~(4-morpholingl)-3-pyvidinyl}-1,2,4-oxadiazole-2 -
carboxarmide;
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5-1(2,3-difluorophenylaming[-N-[6-(4-morpholiny -3 -pyridinyl]- [,3,4-oxadigzole-2-

carboxamide;

N-[5-chlora-6-(4-morpholinyl}-3-pytidinyl1-5-[(3-methylphenyl)amine]-1,3 4-oxadiazole-

2-carboxamide;

5-[(4-methylphenyljamino]-N-[6-(4-morpholinyl-3-pyridinyt]-1,3,4-oxadiazole-2-

carboxamide:

3-[d-fluorophenyllamino |-M-{ S 4-morpholinyD-3-pyridinyl]-1,3,4-oxadiazole-2-

carboxamide;

N-[6-{4-morpholinyl}-3-pyridinyl]-3-(phenylamino)-1,3,4-oxadiazole-2-carboxamide;
5-(1,3-benzodioxol-5-ylamino)-N-[6-(4-morplolinyl}-3-pyridinyl]- 1,3,4-oxadiazole-2-

carboxaniide;

3-{{3-methoxyphenyl)aminol-N-[6-(2-morpholinyl}-3-pytidinyl]-1,3,4-oxadjazole-2-

-carboxamide;

3-[(2,4-difluorophenylyamino]-N-[6-{4-morpholinyl}-3-pyridinyl]-1.3,4-0xadiazole-2-

carboxamide;

N-[4-(4-acetyl-1-piperazinyl}phenyl]-5-[(3-methylphenyljaming] - 1,3,4-oxadiazole-2-

-carboxamide;

N-[4-(4-acetyl-1-piperazinyl)phenyl]-5-(1-naphthalenylamino)-1,3,4-oxadiazole-2-

carboxamide;

3

N-[4-{4-methyl-}-piperazinyl)phenyl]-5-{1-naphthalenytaming)-1,3,4-oxadiazole-2-

carboxamide;

N-[4-(4-acetyl-1-piperazinylyphenyl]-5-[(2-fluotophenyl Jamino]-1,3,4-oxadiazole-2-

carboxamide:

N-[4-(4-acetyl-1-piperazinyl)-3-methytphenyi}-5-[{3 4-difivurophenyljamine]-1,3,4-

axadiazole-2-carboxamide;

5-[(2-fluorophenyl)amine]-N-[4-[4-(1-methylethyl)-1-piperazinyl | phenyl]-1,3,4-oxadiazol

g-Z-carboxamide;

5-[(3-methylphenyDamino]-N-[4-(4-methyl-1-piperazinyDphenyl]-1,3,4-oxadiazole-2-carb

oxamide;

N-[4-{4-acetyl-1-piperazinyl)-3 -methytphenyl)-5-[(3-methylpheny]damino|-1,3,4-oxadiazo

le-2-carboxamide;

"
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4-[2-Nuoro-4-[[[5-(1-naphthalenylamino}-1,3,4-oxadiazol-2-yi] carbony!Jamino] phenyl]- 1 -
piperazinecarboxylic acid, 1,[-dimethylethy] ester;
5-[(2-fluorophenyliamino]-M-[4-[4-{phenylmethyl)-1-piperazinyljphenyl]-1,3,4-oxadiazole
-2-carboxamide;
N-[4-{4-acetyl-1-piperazinyl)-3-methylphenyl]-5-[(2-fluorophenyl)amino]- 1,3,4-oxadiazol
e~'2-cafbﬂxamide;
4-[2-fluoro-4-[[[5-[(2-fluorophenylyamine]-1,3,4-oxadiazol-2-yl]carbonyljaminojphenyl]-
| -piperazinecarboxylic acid, 1,1-dimethylethyl ester;
5-[(2-fluorophenylaming]-N-[4-(4-mpethyl-1 -piperazinyliphenyl]- 1,3 ,4-oxadiazofe-2-
carboxamide;

4-4-[[15-](2-HlucrophenyDamine]-1,3 4-oxadiazol-2 -yljcarbonyljaminophenyl)- 1 -piperazi
necarboxylic acid, 1,1-dimethylethyl oster;
5-{(2-fluorophenylamino]-M-[4-[4-(4-pyridinyl)- 1 -piperazinyl] phenyl]-1,3,4-oxadiazole-2
-carboxamide;
3-(I-naphthalenylamino}-N-[4-({1-piperidinyl})phenyl]-1,3,4-oxadiazole-2-carboxamide;
5-[(3-methylpheny[laming]-N-[4-(1-piperidinyl)phenyl]-1,3,4-0xadiazole-2-carboxamide;
5-1{2-Duorophenylaming}-MN-14-( 1 -piperidinyl)phenyi]-1,3,4-oxadiazole-2-carboxamide;
N-[6-(4-methyl-1-piperazinyi}-3~pyridinyl]-5-( 1-naphthalenylamina}-1,3,4-oxadiazole-2-
carboxamide;
5-[(3-methylphenylamino]-N-[6-(4-nethyl-1-piperazinyD-3-pyridinyl]-1,3,4-oxadiazole-2
-cﬂ.tbu;amidc;

N-[6-(4-benzoyl-1-piperazinyl)-3-pyridinyl}-5-[ (2-fluorophenyljamine]-1,3,4-oxadiazole-2
-carboxamide;,
N-[6-[4-(3-Auarobenzoyl)-1-piperazinyl]-3-pyridinyi]-5-[(2-fuorophenyl}amino]-1,3,4-
oxsdiazole-2-carboxamide:

5-[{2-fluorophenyljamino}-N-[6-[4-(methylsulfonyl)- -piperazinyl]-3-pyridinyl]-1,3,4-
oxadia:zﬂle-}carbuxamide;
N-[6-[4-{4-fluorobenzoyl)-1-piperazinyl]-3-pyridiny1]-3-[(2-fluorophenyl)aminol-1,3,4-
oxadiazole-2-carboxamide;

5-[(2-fluorophenyl)amino]-N-[6-(4-methyl- 1 -piperazinyl)-3-pyridinyl]-1,3,4-oxadiazole-2-
carboxamide;
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4

4-15-[[[5-({2-flucrophenyDamina]-1,3,4-oxadiazol-2-ylJcarbonyl|anino]-2-pyridinyl]-1-

piperazinecarboxylic acid, 1,1-dimethylethy! ester; -
N-[6-{4-acetyl-1-piperazinyl)-3-pyridinyl]-5-[{2-fluorophenyl)amino]-1,3,4-oxadiazole-2-
tarboxamide;
5-{(2-fluerophenyhamino]-N-[6-[4-(4-pyridinylcarbonyl)-1-piperazinyl]-3-pyridinyl]-1,3,4
-oxadiazole-2-carboxarnide,

5-[(2-flugrophenyl)amino |-N-(5-phenoxy-3-pyridinyi)-1,3,4-oxadiazole-2-carboxamide;
5-[(2-fluorophenyDamine]-N-[6-(phenylamino}-3-pyridinyl]-1,3,4-oxadiazole-2-
carbisamida;

N-(6-butexy-3-pyridinyl)-5-[(2-fluorophenyliaming]- 1,3, 4-oxadiazole-2-carboxamide;

* 5-f(2-fluorophenyl Jaming}-N-[6-(3- pyudinyloxy)-3-pyridinyl)-1,3,4-oxadiazole-2-

carboxamide;
S-{(2-lluorophenyyamino]-N-[6-(4-hydroxybuty])-3-pyndinyl]-1,3,4-oxadiazole-2-
ﬁarbnx.amida;
5-[(2-fluorophenyl)amino]-N-[4-(phenylmethoxy)phenyl]-1,3,4-oxadiazole-2-
carboxamide;

N-(d-bulylphenyl)-5-[{2-fluorophenyDamine]-1,3 ,4-oxadiszole-2-carboxamide,
3-[(2-flucrophenyljamino)-N-[4-{2-pyridinylmethoxy)phenyl]-1,3,4-oxadiazole-2-
carhoxamida;
5-f(2-fluerophenyl}amine]-N-[4-{methylphenylamino)phenyl]-1,3,4-oxadiazole-2-
cathoxamide,
N-[1.1-biphenyl]-4-y1-5-[(2-fluorophenyhamino]-1,3,4-oxadiazole-2-carboxamide; and/or
methyl {trans-4-[4-({[5-(pyridin-2-ylamine)-1,3,4-oxadiazol-2-
yllegrbonyl} amingphenylloyelobexyl}acetate;

methyl (framns-4- {4-[({5-[{3-ethoxyphenyljaming]- [,3,4-oxadiazeol-2-
yikcarbonyllamino|phenyl }evelohexyDacetate;

methyl [trars-4-(4-{[(5-{[3-(benzyloxy)phenyljamine}-1,3.4-oxadiazol-2-
yleatbonyllamine }phenylieyclohexyl]acetate, '
methyl (tramns-4-{4-[({5-[{4-chlorophenyDaminal-1,3 4-oxadiazol-2-
yl}oarbonyl)amino]pheny!j cyelahexylacetate;

methyl (rawns-4-{4-[{{5-[(2.4,5-triflucropheny]yamino]-1,3,4-oxadiazol-2-
yljearbonyljamino]phenyl} cyclohexyllacetate;
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methyl frans-4-14-[( 1 3-((2-fluoropheny laming]-1,3 4 -oxadiazol-2-
ylicarbonyDamino]phenyl }cyclohexanecarboxylate;

methyl (frans-4- {44 3-{{ 2-flvorophenyhamime] -1,3 4-oxadiazol -2 -
vl}earbonyllamino]phenyl}eyelohexyllacetate;

{prons-d-{4-0 L (5 (pyridip-2 -vlamine)-1,3 4-oxadiazol-2-
ylJcarbonyl}amincjphenyl]cyclohexyl}acetic acid;
{rang-4-L4-1(15- (03 -ethoxyphenyamine)-1,3,4-o5adiazol-2-
yl}ecarbonyllaminofphenyi } cyclohexyllacetic acid;
{traug-d{4-{{{5-{[3-{benzyloxyipheny Yamine}-1,3,4-oxadiazol-2-

ylicarbonyl]amino} phenyljevelohex yl|acetic acid;

{trans-4- {404 5-[{4-chlotophenylaming]-1,3 4-oxadiazol-2-

vl }carbonyhaminojphenyl jeyclohexyljacetic acid;

sodivm (frans-4-{4-1({5-1{2 4. 5xi Duorophenybaming)-1,3,4-oxadiazol-2-
yl}carbonyljamino]phenyl} e yclohexyllacetate;

trans-d-{4-1{ [ 5-{2-fluorophenyDamino)-1,3,4-oxadiazol-2 -yl s carbonyl)amino] phenyl }
cyclohexanecarboxylic acid,

{trans-4-L4-{( (51023 -Huoiophenylaming}-1,3, 4-0xadiazol-2-

yl}carbonyi)amino|phenyl} cyclohexyDacetic acid;
5-2-fluorophenybamino]-MN-{4-[4-2-hydroxreihyl) syclohexyiphenyl; -1,3,4-oxadiazole-
2-carboxamide; |

N-{4-{trans-4-{ Lamino-2-oxoethyDeyclohexyl phenyl} -5-{{3-ethoxyphenylamifio)- 1,3 4-
oxadiagole-2-carboxamide;

31 2-flacophenyDamino)-N-C3-phenoxypropy - 1,3, 4-oxadiazole-2-carboxamide;
5-[(3-methylphenyljaming]-WN-(3-phenoxypropy!)-1,3,4-oxadiazole-2-carboxanide;
3-{13-(benzyloxy)phenyljamine b3 -phenoxypropyl)-1,3,4-0xadiazole-2-carboxamide;
N-{4-vyclohexylphenyl}-5-[(2-fluorephenyllamine]-1,3,4-oxadiazole-2-carboxamide;
N-{d-cyclohexylphenyD-3-1 (3, 4-diffnorophenyljamino]-1,3 4-oxadiazole-2-carboxamide;
5-{{3-(benzyioxy)phenyl]amino}-N-(d-cyclohexylphenyl)-1,3 d-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yliphenyl]-5-[(3-isopropoxyphenylamino]-1,3,4-oxadiazole-2-

carhoxamide,

<
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N-[4-(4-acetylpiperazin- 1-ylipheny(]-5- { [4-(methy[thio)phenyl]amin
2-carboxamide;

-1,3 d4-oxadiazole-

N-[4-{4-acetylpiperazin-1-yl)phenyl]-5-{[4-(benzyloxy)pheny!]amino}-1,3,4-0xadiazole-
2-carboxamide;

5-[{5 -1:;r+:rnm~2,4-diﬂuorﬂphcn}f1]mnino] -N-(4-morpholin-4-ylphenyl}-1,3,4-oxadiazole-2-
carboxamide;

5-1[2,4-difluoro-5-(irifluoromethyl yhenyl Jaming } -N-(6-morpholin-4-ylpyridin-3-y1)-

1,3, 4-0xadiazole-2-carboxamide; .
N-(6-morpholin-4-ylpyridin-3-y1)-5-{ 3-(trifluoromethyl)phenyl Jamino }- 1,3 4-oxadiazole-
2-carboxamide;

3-[{4-methylpyridin-2- yDaminel-M{6-morpholin-d-ylpyiidin-3-y1)-3,3 ,ﬂr—omd'm';;:‘m-?,-
carboxamide;

5-{[2-fluoro-3-{influcromethyliphenyl]amino }-N-(4-morpholin-4-ylphenyl}-1,3,4-
oxadiazole-2-carboxamide;

5-{[4~Huoro-3-(triflupromethyliphenyllaming } -N-(4-morpholin-4-ylphenyl)-1,3,4-
oxadiazole-2-carboxamide;
5-{(3-isopropoxyphenylamine]-N-(6-morpholin-4-ylpyridin-3-y1)-1,3,4-0oxadiazole-2-
carboxamide:;
N-{6-morpholin-4-ylpyridin-3-¥N-3-[(3-phenoxyphenyl)amino]-1,3,4-0xadiazole-2-
carboxamide;
N-{6-morpholin-4-ylpyridin-3-y1)-5-{[3-(rifluoromethoxy)phenyllaminc}-1,3,4-
oxadiazole-2-carboxamide;

N-(6-morphalin-d-ylpyridin-3-¥1)-5-{ [ 3-(pyridin-2-yimethoxy)phenyl lamino}-1,3,4-
axadiazole-z-carboxaimide; |
5-[(3-cthoxyphenyl)amino]-N-(6-morpholin-4-yipyridin-3-y])-1,3,4-oxadiazole-2-
::arbox.amide; :
N-[4-{4-acetylpiperazin-1-y1iphenyl] -3-[(3-ethoxyphenyljamino]-1,3,4-oxadiazole-2-
carboxamide:
3-(bipheny!-3-ylamino)-N-{¢-norphalin-4-ylpyridin-3-y1)-1.1,4-oxadiazole-2-
carboxamide:

5-{{3-(benzyloxyphenyllamine} NL{¢-morpholin-4-yipyridin-3-y1)-1,3,4-oxadiazole-2-

carboxatnide,
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ethyl 3-{{5-{[{f-moipholin-4-ylpyridin-3-yTjaminolcarbonyl} - [,3,4-oxadiazol -2-
yljamino]benzoate; .

tert-butyl 3-](3-{[{6-morpholin-4-ylpyridin-3-yljamino]carbonyl }-1,3,4-oxadiazo-2-
viammojbenzoate;
5-[(3-iodophenylyamino]-N-{6-morpholin-4-ylpyridin-3-yI)-1,3,4-oxadiazole-2-
carboxamide;

N-{6-methoxypyridin-3-yl}-5-{I-naphthylamino)-1,3,4-oxadiazole-2 -carboxamide;
N-(3-fluoro-4-morpholin-4-ylphenyl}-3-[(4-flucrophenyijamino]-1,3,4-0xadiazole-2-
carboxamide;
5-[(2,5-diflucrophenylamine]-N-{3-flusro-4-morpholin-4-ylphenyl)-1,3.4-oxadiazole-2-
carboxamide;

S—aniliim-N-{E -fluorg-4-morpholin-4-ylphenyl)-1,3,4-oxadiazole-2-carboxamide;
N-(3-fluoro-d-morpholin-4-ylphenyl)-5-[(3-flucrophenyliaming]-1,3,4-oxadiazole-2-
carboxamide;
N-(3-fluorg-4-morphelin-4-ylphenyl)-5-[(4-methylphenyllamino]-1,3,4-oxadiazole-2-
carboxamide; .
5-[(2,4-diflugrophenyDamine]-N-(3-fuoro-d-morpholin-4-ylphenyl)- 1,3 ,4-oxadiazole-2-
carboxargide;
3-[{3-bromophenyllamine]-N-{3-fluoro-4-morpholin-4-ylphenyl)-1,3,4-0xadiazole-2-
carboxamide;
5-[(4-chlorophenyi}amino]-N-(3-flugro-4-morpholin-4-ylphenyl}-1,3,4-oxadiazole-2-
carboxamide;
N-(3-fluoro-4-morpholin-4-ylphenyl)-5-(2-paphthylamino)-1,3,4-oxadiazole-2-
carboxamide;

5-[{3,4-difluorophenyl)amino}-N-{ 3-fluoro-4-morpholin-4-ylphenyl)-1,3,4-oxadiazole-2-
carboxamide;
5-[(2,3-diflucrophenyTjamine]-N-(3-fluoro-4-morpholin-4-yiphenyl}-1,3,4-oxadiazole-2-
carboxamide;

ethyl 3-[(5-{](3-fluoro-4-morphalin-4-ylphenylamine]carbonyl}-1,3,4-oxadiazol-2-
yl}jamino]benzoate;
N-(5-chloro-g-morpholin-4-yipyridin-3-y1)-5-[(4-fluorophenyljamino)-1,3,4-oxadiazole-2-
carboxamide:,

Y
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N-(5-chloru-6-morpholin-4-ylpyridin-3-y1)-5-[{Z-methylphenyljamine]-1,3 4-oxadiazole-
1-carboxarnide,
N-(5-chlora-g-morpholin-4-ylpyridin-3-yI)-5-[{3-chlorophenyl)amino]j-1,3,4-oxadiazole-2-
carbnthide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-y13-3-[{2-methoxyphenyllamino]-1.3,4-oxadiazole-
Z-catboxamide;

N-{3-chlore-b-morpholin-4-yipyridin-3-yT)-3-{(#-methoxyphenyl)amine]- 1,3, 4-oxadiazole-
2-carboxamide;
N-{5-chloro-6-morpholin-4-ylpyridin-3-y)-5-[(2,5-difluorophenyllamine]-1,3.4-
oxadjazole-2-carboxamide;
S-anilino-N-(5-chloro-6-morphoelin-4-ylpyndin-3-y1)-1,3,4-0xadiazole-2 -carboxamide;
3-1{3-bromophenyl)aminoj-N-{5-chloro-6-morpholin-d-ylpyridin-3-y1}-1,3,4-oxadiazole-2-
carboxamide;

N-{5-chloro-6-moipholin-4-yipyridin-3-v1}-53-[{ 3-fluorophenyllaminel- 1,3 4-oxadiazele-2-
carboxamide;
N-(5-¢lloro-6-morpholin-4-ylpyridin-3-yl)-5-[{4-methylphenyljamino]-1,3,4-oxadiazole-
2-carboxamide;
N-($-chlare-6-morpholin-4-ylpyridin-3-y1}-5-[{2,6-difluorophenyljamino]-1,3,4-
oxadiazole-2-carbaxarnide;

. N-(5-chloro-6-morpholin-4-ylpyridin-3-y1)-3-[(2-chlorophenylyamino]-1,3 4-oxadiazole-2-

carboxamide;

N-{5-chioro-6-morpholin-4-ylpyridin-3-y1}-5-[ (4-chlorophenylyamine] -1,3,4-oxagdiazole-2-
carboxamide;

N-{3-chloro-g-morpholin-4-yipyridin-3-y1-5 {Z-naphihylaming)-1,3,4-oxadiazole-2-
carhmiJamide;
N-(5-chloro-6-morpholin-d-ylpyridin-3-y1)-5-{(3-methoxyphenyljamino]-1,3,4-cxadiazole-
2-carboxamide;

3-{(4-tert-butylphenyljamine j-N-{5-chloro-6-morpholin-d-ylpyridin-3-yi)-1,3 4-
oxadiazode-2.carboxamide;
N-(5-chloro-6-morpholin-4-ylpyridin-3-y)-5-[{2,3-diffucrophenylamino]-1,3,4-
oxadiazole-2-carboxamide;



[0

13

20

25

k1t

WO 2006064 THD PCT/GBLWSD04726
-H3- :" :
!

ethyl 3-[(5-{[{5-chloro-0-morpholin-d-yipyridin-3-y[aminc{carbonyl}-1,3,4-oxadiazol-2-
ylamino]benzoate; '
N-{5-chloro-6-morpholin-4-ylpyridin-3-y1)-5-{1-naphthylamino}- 1,3, 4-oxadiazole-2-
carboxamide;

N-{4-[cis-2 6-dimethylroorpholin-d-y}phenyl -5 3-methylphenylamine] -1,3,4-
oxadiazole-2-carboxamide;

5-[(3,4-difluorophenyl}amino]-N- {4-[cis-2, 6-dimethylmorpholin-4-yljphenyl}-1,3,4-
oxadiazole-2-carhoxamide;
N-[4-(4-acetyl-1.4-diazepan-1-yi)phenyl]-5-[(2-fluorophenyljamine]-1,3,4-oxadiazole-2-
carboxamide;

N'[q'"(":i-ﬂﬂ etyl-1,3-diazepan- 1-¥}phenyl]-5-[(3-methylphenylamino]-1,3,4-oxadiazole-2-

carhoxamaide,

- N-[4-(4-acety]-1 4-diazepan-1-yl)phenyl]-5-[(3,4-difluorophenyl)amina]-1,3,4-oxadiazole-

Z2-carboxamide;

N-[4-(4-acctyl-1,4-diazepan- 1-y])phenyl]-5- {[3-(benzyloxyiphenyllamina }-1,3,4-
oxadiazole-2-carboxamide; |
N-[4-(d-acetyl-]1.4-diazepan- L-yDphenyll-5-(l-naphthylamine)-1,3 4-oxadiszole-2-
carboxamide;

N-[4-{4-acetyl-1,4-dlazepan- 1 -yDphenyl]-5-{{2,4,5-trifluorophenyljamino]-1,3,4-
oxadiazale-2-carboxamide;
N-[4-(4-acetyl-],4-diazepan-1-y)phenyl]-5-[(2,5-difluorophenyl)amino]-1,3 4-oxadiazole-
2-carboxamide; .
N-{2-(4-acetylpiperazin-1-yl)pyrimidin-5-y1]-5-{[3-(henzyloxy)phenyljamino}-1,3,4-
oxadiazole-2-carboxamide;
N-(2-methyl-1,3-benzothiazol-5-y1)-3-(1-naphthylamino)-1,3,4-oxadiazole-2-carboxamide;
N-{6-(4-acetylpiperazin--yDpyridin-3-y1]-5-[(4-fluorophenylamino]-1,3,4-oxadiazole-2-
carboxamide; |
N-[6-(4-acetylpiperazin-1-yDpytidin-3-y1}-5-[(3-chlorophenyl)amino]-1,3,4-oxadiazole-2-
carboxamide;

N-[6-{4-acetylpiperazin- l-yDpyridin-3-y1]-3-[(2,5-difluorophenyl)aming]-1,3,4-
oxadiazole-2-carboxamide;

N-[6-(4-acetylpiperazin-1-yDpyridin-3-yl)-5-anilino-1,3,4-oxadiazole-2-carboxamide;
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M-[6-{ d-acetyipiperazin. Ly Dpytidin-3-94§-540-bromophenylaming-1,3,4-oxadiazole-2-
carboxarnide;

N-[6-(4-ucetylpiperazin-1-yl)pyridin-3-y1]-5-[(3-fluerophenyljaminot-1,3 4-oxadiazole-2-

carboxamide;

N-[6-(4-acetylpiperazin- I-yD}pyridin-3-y1]-5-[{(4-methylphenyl)amino]-1,3,4-oxadiazole-2-
carboxamide;

N-[6-(4-acetylpiperazin-1-yl)pyridin-3-y1]-5-[(2-chiorophenyliamine]-1,3 4-0xadiazole-2-

carboxamide; “

N-[6-{4-acetylpiperazin-1-yD}pyridin-3-y1)-5{{4-chlcrophenyl)amine]-1,3,4-cxadiazole-2 -
carboxamide; .
N-[6-(4-acetylpiperazin-1-yl)pyridin-3-y¥1}-5-2-naphthylamino)-1,3,4-oxadiazole-2-
carboxaride;

N-[6-(4-acetylpiperazin- 1 -y])pyiidin-3-y1]-5-(pyridin-2-ylamino}-1,3,4-oxadiazole-2-
carboxamide;

ethyl 4-{[3-({[G~-(d-acetylpiperazin-1-y])pyridin-3-yljamino carbonyl}-1,3, d-oxadiazol-2-

" yl{aminc}benzoate;

N-16-(4-aceiylpiperazin-1-ypyridin-3-y1]-5-({,3-benzodioxol-5-ylamino)}-1,3,4-
oxadiazole-2-carboxamide;

N-[6-{4-acetylpipetazin-1 yDpyridin-3-y1]-5-[(2 4-diflucrophenylaming|-1,3,4-
oxadiazole-2-carboxamide;

ethyl 3-{[3-({[6-(4-acetylpiperazin-1-y])pytidin-3-yl]laminoYcarbonyl)- 1,3 4-oxadiazol-2-
yllamino}benzoate;
N-[6-(4-acctylpiperazin-1-yDpyridin-3-y1]-5-[(4-tert-butylpheny] Jamino]-1,3,4-oxadiazole-
2-carboxamide;

N-[6-(4-acetylpiperazin-1-yl)pyridin-3-y1]-5-{(3 4-diflucrophenylyamine]-1,3,4-
oxadiazole-2-carboxamide:
N-[6-{4-acetylpiperazin-1-yDpyridin-3-¥1]-5-[(2,3-difluorophenylaming]-1,3,4-
oxadiazole-2-carboxamide;
N-[6-(4-acetylpiperazin-1-yDpyridin-3-y1}-5-[(3-methylphenyjamino]-1,3 4-oxadiazole-2-
carboxamide;

N~[6-{4-acety[pipsrazin- 1-yDpyridin-3-y1]-5-{[3«{benzyloxy)phenyllamina}-1,3,4-
oxadiazole-Z-carboxamide;
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N-[6-(4-acelylpiperazin-1-yl)pyridin-3-y1}-5-[(3,5-difluorophenyljamine)-1,3,4- -
oxadiazole-2-carboxamide;

N-[6-(4-acetylpiperazin-1-yl)pyridin-3-y/]-5-( 1 -naphthylamino)-1,3,4-oxadiazole-2-
carboxamide;

N-[6-{4-acelylpiperszin- l-yl)pyridin-3-y1]-5-[(2,4,5-trifluorophenyl}amino]-1,3,4-
oxadiazole-2-carboxamide;

N-[4-(4-acetylpiperazin- 1-yDphenyl]-5-[(d-fluorophenylaming]- 1,3 4-oxadiazole-2-
carboxamide;
N-[4-(4-acetylpiperazin-1-yliphenyl]-5-[(3-chlorophenyljamino]-1,3,4-oxadiazole-2-
carboxamide;

N-{4-{4-acelylpiperazin- 1 -yl)phenyl]-5-[{2,5-difluorophenylamine]-1,3,4-oxadiazole-2-

carboxamide;

' N-[4-(4-acﬂty1piperazin— 1-y)phenyl]-5-anilino-1,3,4-oxadiazole-2-carboxamide;

N-[4-{4-acetylpiperazin-1-yl}phenyl]-5-[(3-bromophenyllamino]-1,3,4-oxadiazole-2-
carboxamide;
N-[4-{4-acetylpiperazin-1-yDphenyl]-5-[(3-fluorophenyljamino)-1,3,4-oxadlazole-2-
carboxamide;

N-[4-(4-acetylpiperazin- 1-yl)phenyl]-5-[(4-methylphenyl)amino]-1,3,4-oxadiazole-2-
carboxamide;

N-{4-(4-acetylpiperazin-1-yljphenyl]-5-[(2-chlorophenyl)amino}- 1,3,4-oxadiazole-2-
carboxainide;

N-[4-(4-acetylpiperazin-1-y}phenyl]-5-[(4-chlorophenyl)amino]-1,3 4-oxadiazole-2-
carboxamide;
N-[4-{4-acetylpiperazin-1-y1)phenyil-5-{2-naphthylamine}-1,3,4-oxadiazole-2~
carboxamide;

N-[4-{4-acetylpiperazin-1-yiyphenyl]-5-(1,3-henzadinxal-3-ylamina}- 1,3 4-oxadiazale-2-
Gal‘boxarﬁida; -
N-[4-(4-acety!piperazin-1-yliphenyl]-5-[(2,4-difluoro phenyllaming]-1,3 4-oxadiazole-2-
carboxamide;

ethyl 3-{[5-({[4-(4-acetylpiperazin-1-yl)phenyl]amino}carbonyl)-1,3,4-oxadiazol-2-

Vi arnind ) benzoatc,;

'1g
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N-[4-{4-acetylpiperazin-1-yl)phenyl}-5-[{4-tert-butylphenyl)amino]-1,3 4-oxadiazote-2-
carboxamide;

N-[4-{4-acetylpiperazin- 1-y1}phenyl]-5-[(3,4-diflucrophenyljamino]- 1,3 4-oxadiazole-2-
carboxamide;

N-[4-(4-ac¢ty1 piperazin-1-yDphenyl)-5-1(2,3-diflvorophenyljamino]-1,3 4-oxadiazole-2-
carboxamide; '
N-[4-(4-acetylpiperazin- 1-yl)phenyl]-5-{[3-(benzyloxy)phenyilamina}-1,3,4-oxadiazole-
2-carboxamide;
N-[{4-{4-acetylpiperazin-1-ylyphenyl[-5-1(3,5-diflucrophenyliamino]-1,3,4-oxadiazole-2-
carboxaniide;

N-[4-(4-acetylpiperazin-[-yl)phenyl)-5-1(2,4,5-trifluorephenyljamino] - 1,3.4-oxadiazole-2-
carboxamide;

N-[4-(4-acetylpiperazin- 1-yl)phenyl]-5-[(3-methoxyphenyl)amine]- 1,3 4-oxadiazole-2-
carboxamide;
N-{4-(4-acetylpiperazin-1-y)phenyl}-3-[{(4-methoxyphenyl)amino]-1,3,4-oxadiazole-2-
carboxamide;

5-apiline-N-{6-[4-(methylsulfonylpiperazin-1-yijpyridin-3-y1}-1,3 4-oxadiazolie-2-
carhaxamide;
3-[(4-chlorophenylamino]-N-{6-[4-(inethylsulfonyl)piperazin-1-¥lJpyridin-3-y1}-1,3,4-
oxadiazole-2-carboxamids;
5-[(2,3-difluorophenyllaminol-N-{6-[4-{methylsulfonyl}piperazin-1-y1] pyridin-3-y1}-
1,3,4-oxadiazole-2-carbexamide; B
5-{[3-(benzyloxy)phenyl]amino } -N- { 6-[4-(methylsuifonypiperazin-1-yl]pyridin-3-yI}-
1,3,4-oxadiazole-2-carboxamide;
5-[(2,4-difluorophenyl)amino]-N-{6-{4-(methylsulfonyl}piperazin-I -yl pyridin-3-yl} -
1,3 4-axadiazole-2-carboxamide;

5-[2,5-difluorophenyllamino]-N-{ 6-[4-(methylsulfonyl)piperazin-1-vl]) pyridin-3-yl} -
1,3,4-oxadiazole-2-carboxamide:

5-[(3,5-difluorophenylaming]-N- {6-{4-(methylsulfonyl)piperazin-1-y|]pyridin-3-yi } -
1,3,4-0xadiazole-2-carboxamide;
N-{6-[4-(methylsulfonyl)piperazin-1-yljpyridin-3-yl}-5-(1-naphthylamine)-1,3,4-
oxadiazole-2-carboxamide;
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N-{6-[4-(methylsulfonyl)piperazin-1-yl]pyridin-3-yl} -5-{2-naphthylamino)-1,3,4-
oxadiazole-2-carboxamide;
N-{6-[4-(methylsulfonyl}piperazin-1-yl]pyridin-3-yl}-5-](2,4,5-rifluorophenyl)aminc]-
1,3, 4-oxadiazole-2-carboxamide;

S-[(4-tert-butylphenyljamino| -N-{ 6-[4-{methylsulfonyl)piperazin- 1-yl | pyridin-3-y1}-1,3,4-
oxadiazole-2-carboxamide;

ethot 30 {51 { O-A-{methylsuiforyYpiperazin-1 -¥1 pyridin-3-y1}aminojcarbonyi} - 1.3.4-
oxadiazol-2-yl}amino)benzoate;

N-{6-[4-{methylsulfonylipiperazin-1-yl)pyridin-3-yl} -5-(pyridin-2-ylamine)-1,3,4-
oxadigzole-2.carboxamide;

3-[(2,6-difluorophenyljaming]-N-{6-[4-(methylsul fonyDpiperazin- 1 -yl pyridin-3-vl1} -
1,3,4-oxadiazole-2-carhoxamide;
3-anilino-N-{¢-thiomoipholin-4-ylpytidin-3-yh-i,3,4-0xadiazole-2-carboxamide;
5-[(2-methylphenyljamino]-N-(6-thiomorpholin-4-ylpyridin-3-ylj-1,3,4-0xadiazole-2-

carboxamide;
3-[{4-methyl phenyl)amine]-N-{6-thiomaorpholin-4-ylpyridin-3-y1)-1,3 4-oxadiazole-2-
carboxamide;

5-[(3 -fiuﬂrﬂphcn}rl]mninn] -N-{6-thiomorphelin-4-ylpyridin-3-y1)-1,3,4-oxadiazole-2-
carboxamide;

J-[(4-fluoraphenyijamino|-N-{-thiamaorpholin-4-ylpyridin-3-y1-1 3 4-oxadiazole-2-
carboxamide:

3-[(2-methoxyphenylaming}-N-(6-thiomorpholin-4-yl pyridin-3-yh-1,3 4-oxadiazole-2-
carboxamide;
3-[(3-methoxyphenyljanino]-N-{6-thiomorpholin-4-yipyridin-3-yl)-1,3,4-0xadiazole-2-
carboxamide;
3-[{#-methoxyphenyljamine]-N-{6-thiomorpholin-4-ylpyridin-3-y[)-1,3,4-oxadiazole-2-
carboxamide;

5-1(2-chlorophenybamino|-N«{§-thiomospholin-d-ylpyridin-3-y1)-1,3 4-oxadiazole-2-
carboamide;

3-[{3-chlorophenyl)aminc]-N-(6-thiomorpholia-4-ylpyridin-3-y1)-1,3, 4-oxadiazole-2-
carboxamide;

40
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5-[{4-chlovophenylamino]-N-{6-thiomorpholin-4-ylpyridin-3-y1)-1,3 4-0xadiazole-2-
carboxamide;
5-[(2,3-difluorophenyljaming]-N-{6-thiomapholin-4-ylpyridin-3-yi}-1,3,4-oxadiazole-2-
carboxanide;

3-{{2 A-difluorophenyl)amino] -N-{&-thiomorpholin-4-ylpyridin-3-y1}-1,3,4-0xadiazole-2-
carboxamide; .
5-[(2,5-diflnorophenyl)amino]-N-{6-thiomorpholin-4-ylpyridin-3-y1)-1,3,4-oxadiazgle-2-
carboxamide : i
5-[(3,5-diflucrephenyl}amino)-N-{6-thiomorpholin-d-ylpyridin-3-y1)-1,3,4-oxadiazole-2-
carboxamide;
3+(1,3-benzodioxol-5-ylamine)-N-{6-thiomorpholin-4-ylpyridin-3-y1)-1,3,4-oxadiazole-2-
carboxamide;
3-(1-naphthylamino}-N-{6-thiomorpholin-4-ylpyridin-3-y1)-1,3,4-0xadiazole-2-
carboxamide;
3-{2-naphthylamine)-N-(6-thiomorpholin-4-ylpyridin-3-y1)-1,3,4-oxadiazole-2-

carboxamicle;

N-{g-thiomorpholin-4-ylpyridin-3-y1)-5-[(2.4,5-triflucrophenyljaminol-1,3.4-oxadiazole-2-

carboxamide;
3-[{4-tert-butyiphenyliamino]-N-(6-thiomorpholin-4-vipyridin-3-y1)-1,3,4-oxadiazole-2-
carhoxamide;
5-[(3-bromophenyllamine]-N-{6-thiomorpholin-4-ylpyridin-3-¥1)-1,3,4-oxadiazole-2-
carboxamida;

>{pyridin-2-ylamine}-N-{6-thiomorpholin-4-ylpyridin-3-y1)- 1,3 4-oxadiazole-2-
carboxainide;

5-{[3-(benzyloxy)phenylJamino }-N-(6-thiomorpholin-4-ylpyridin-3-y1}-1,3 4-oxadiazole-
E-L:arbrlaxamide;

cthyl 3-[(3-{[{6-thiomorpholin-4-ylpyridin-3-yDamino)carbonyl }-1,3,4-oxadiazol-2-
yhamino]benzoate,

3-[{2-fluorophenyl)amine|-N-(6-thiomorpholin-4-ylpyridin-3-yl)- 1,3 ,4-oxadiazole-2-
carboxamide;

5-[(3 A-di fluorophenyomine}-M-(S-thiomerpholin-d-y pyridin-3-yh)-1,3,4-oxadiazole-2-
carboxamide;
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5-{(3-methylphenyl)amine]-N-{6-thiomorpholin-4-ylpyridin-3-yl)-1,3,4-0 xadiazole-2-
carboxamide;

5r[{4—ﬂuﬂ rophenylamino]-N-{6-(4-methylpiperazin-1-ylpyridin-3-y1]-1,3,4-oxadiazole-2-
carboxamide;

5-{{3-chlorophenylaming]-N-[6-(4-methylpiperazin- 1-yDpyridin-3-yi)-1,3,4-oxadlazole-2-
carboxamide;
5-[2-methoxyphenyl)amino]-N-[6-{4-methylpiperazin-1-yhpyridin-3-y1j-1,3,4-
oxadiazele-2-carboxamide;
5-[(2,5-difluorophenyl}amino}-N-6-(4-methylpiperazin-1-yhpyridin-3-yl]-1,3,4-
gxadiazole-2-carboxamide;

S-anilino-N-[é-(4-methylpiperazin-1-yl)pytidin-3-y1}-1,3. 4-oxadiazole-2 -carboxamide;
5-[{3-bromophenylamino]-N-[6-(4-methyipiperazin- 1 -ylpyridin-3-yt]- 1,3,4-oxadiazole-
Z-carboxamides;

5-[(3-fluerophenyllamino]-N-fo-(4-methylpiperazin-1-yi}pytidin-3-yl]-1,3 4-oxadiazole-2-
carbotamide;
5-[{4-methylphenyljamino]-N-[6-(4-methylpiperazin-1-ylpyridin-3-y1j-1,3,4-oxadiazole-
2-carboxamide;
5-[(2,6-diflucrophenyl)amine]-N-[6-(4-methylpiperazin-1-yl)pyridin-3-y1]-1,3,4-
oxadiazole-2-carboxamide;
5-[(2-chlorophenyDaming]-N-[6-(4-mcthylpiperazin-1-yl)pyridin-3-y1]-1,3 4-oxadiazole-2-
carboxamide;

5-[(4-chlorophenyaming ] N-[6-(4-methylpiperazin- 1 -ylpyridin-3-y1]-1,3 4-oxadiazole-2-
carbogamide;

N-[E-(-fll-mathyl piperazii-1-ylpyridin-3-yi1-5-(2-naphthylamino}-1,3,4-oxadiazole-2-
carboxamide;

N-[6-{4-methylpiperazin- I-}rl)p},fﬂdinﬁq;rl]-i ~{pyridin-2-ylaming)-1,3 4-oxadiezole-2-
carboxamide;

5-[(3-methoxyphenylaming]-N-[6-(4-methylpiperazin- 1 -yDpyridin-3-¥1]-1,3,4-
oxadiazole-2-carboxamide;
5-(1,3-benzodioxol-5-ylamina}-N-[6-(4-methylpiperazin-1-yDpyridin-3-y1]-1,3.4-
oxadiazole-2-carboxamide;
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5-[(2,4-difluotophenyilamino |-N-[§-(4-methylpiperazin-1-yDpyridin-3-y[]-1,3 4-
oxadiazole-2-carboxamide;

3-[(2.3-difluorophenyijamina]-N-[6-(4-methylpiperazin- 1-yl}pyridin-3-y1]-1,3,4-
oxadiazole-2-carboyaniide;
N-(3-bromo-4-morpholin-4-ylphenyl)-3-[{2-fluorophenyl)amine}-1,3,4-oxadiazole-2-
carbnx.amide;

N-{3-bromo-4-morpholin-4-ylphenyl}-3-[{3,4-diflucrophenyl)amino]-1,3 4-oxadiazole-2-
carboxamide;
N-(3-bromo-4-morpholin-4-ylphenyl}-5-[{3-methylpheny))amino]-1,3,4-oxadiazole-2-
carboxamide;

allyl 5-[{{5-[(3,4-diflucrophenyljamino]-1,3,4-oxadiazol-2-y) } carbonyamino]-2-
marpholin-4-ylbenzoate; '

allyl 5-[({3-[(2-flucrophenyl}amino]-1,3,4-oxadiazol-2-yl b carbonyl)amino]-2-morpholin-
4-ylbenzoate;

3-[(2-fAluorophenylamino]-N-{6-[4-{methoxyacety)piperazin-1-¥1] pyridin-3-y1}-1,3,4-
oxadiazole-2-carboxamide;
5-[(2-flucrophenyllamino]-N-{6-[4-(3-phenylpropancyl)piperazin- 1 -yl]pyridin-3-yl} -

1,3, 4-oxadiazole-2-carboxamide;
N-{6-[4-(2-flucrobenzoylpiperazin-1-yl]pyridin-3-v1}-5-[(2-flucrophenyllamine)-1,3 4-
oxadiazole-2-carboxamide;

N-{6-[4-(4-cyanobenzoyl)piperazin- 1 -yl]pyridin-3-y1}-5-[(2-fluo rophenylJamino)-1,3,4-
oxadigzole-2-carboxamide;
3-[(2-Auerophenyl)amino]-N-{6-[4-(4-methylbenzoyl)piperazin-1-yl]pyridin-3-y1}-1,3,4-
oxadiazole-2-carboxamide;
5-[(2-fluorephenyllamine]-N-{6-[4-(2-methylbenzoylpiperazin- 1-ylpyridin-3-y1}-1,3,4-
oxadiazole-2-carboxamide;

5~[(2-fiu0mphenyl) amino]-N-{6-[4-(3-methylbenzoylpiperazin-1-y{Jpyridin-3-y1}-1,3,4-
oxadiazole-2-carboxamide;
5-[(2-Auorophenyl)amino]-N-{6-[4-(pyridin-3-ylcarbonyl)pipcrazin- 1 -1 )pyridin-3-y1} -
1,3,4-oxadiazole-2-carboxamide;

5-[(2-fluorophenyljamino]-N-[6-(4-glycoloyipiperazin. L-ypyridin-3-y11- 1,3 4-

oxadiazole-2-carboxamide;
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4-15-(({5-[(2-fluorophenyaming]-1,3,4-oxadiazol-2-yl} carbonylyamino]|pyridin-2-

ylipiperazine- 1-cacboxamide:

4-£5-[({5-[(2-fluorophenyl)aming]-1.3,4-oxadiazol-2-y] } carbonylamino}pyridin-2-y1} -N-

phenylpiperazine-1-carboxamide;

N-benzyl-4-{ 5-[({ {5-[(2-fluorophenyl}amino]-1,3,4-oxadiazol-2-

¥l carbonyDamino)pyridin-2-y1} piperazine-1-carboxamide,

phenyl 4-{5-[({5-[(2-fluorophenyllaming]-1,3 4-oxadiazol-2-y1} carbonyl)amine | pyridin-

2-y1}piperazine-1-carboxylate,

ethyl 4 {4-{{{5-[(2-flunrophenyljamine]- 1,3 d-oxadiazal-2-

ylicathonyDaminojphenyl} piperazine-1-carboxylate;

benzyl 4-{5-[({5-]{2-Nlvorophenyllamino]-1,3,4-nxadiazal-2-yl} carbonylyaminc] pyridin-2-

¥l piperazine-l-carboxylate;

ethy! 4-{5-[({5-[(2-florophenyl)aming]-1,3 4-oxadiazol-2-yl} carbonyljamine] pyridin-2-

yl}piperazine-1-carboxylate;

N-{4-(butylthio)phenyl]-5-[(2-flucrophenylamine]-1,3,4-0x adjaznle-}:;arbﬂxanﬁde;

S-[(2-fluorophenyDaminal-N-(4-{ [{5-methoxy-1,3 A-thiadiazol-2-

ylamine]jsulfonyl}pheny!}-1,3 4-oxadiazole-2-carboxamide; -
N-[4-(2 4-difluorophenoxy)phenyl]-5-[(Z-fluorophenyl)aming]-1,3,4-oxadiazole-2-

carboxamide;

N-[4-(1,4-dimethyl-0-ox0-1,4,5,6-tetrahydropyridazin-3-yDphenyl]-3-[(2-

Hluarophenyljamino]-1,3,4-uxadiazole-2-carboxamide;

5-(2-fluorophenylamine]-N-[4-(§-methyl-2-0x0-3,6-dihydro-2H-1,3 4-thiadiazin-5-

ylphenyll-1,3 4-0xadiazale-2-carhoxamids; and

N-{4'-chlorobiphenyl-4-y1)-5-[(2-fluorophenyljamino]-1,3,4-oxadiazole-2-carboxamide;

and/or

N-gyclohexyl-3-{[3-(methylthic}phenyl]amino }-1,3 4-oxadiazele-2-carboxamide;

carboxylate;

‘N-cyclohexyl-5-[(4-ethoxyphenyl)amino]-1,3,4-oxadiazole-2-carboxamide;
ethyl 4-[({5-{(3-bromophenyllamino]-1,3 4-oxadiazol-2-y1} carbonyl)amino | piperidine- | -

N-(1-benzylpiperidin-4-yl)-5-[(2-fluorapheny Damine }- 1,3 d-oxediazole-2-carboxanide,
N-(2,3-diliydro- 1 Fl-inden-2-y1)-5- {{3-(2-0x0-1,3-¢xazolidin-3-yl)phenyl Jamino }- 1,3,4-

oxadiazole-2-carboxamide;
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N-(2,3-dihydro-1H-inden-2-y1}-3-{[2-(2-0x0-1,3-0xazolidin-3-yl)phenylJaming } - 1,3 ,4-
oxadiazele-2-carboxamide:

ethyl 4-[({5-[(2-fluorophenyijaming]-1,3 4-oxadiazol-2-yl jeatbonyl)amino] piperidine-1-
carboxylate;

ethyl 4-{[(5-{{4-(ethoxycarbonyl)phenyl]amine } -1,3,4-oxadiazol-2-

ylicarbonyl]amino} piperidine-1-carboxylate;

ethyl 4-({{5-(l-naphthylamino)-1,3.4-oxadiazol-2-yl]carbonyl} amino)piperidine-1 -

carboxylate;

tert-buty! 4-[{{5-[(2-flugrophenyDamino]-1,3,4-oxadtazol-2-
yl}eatbonylamino]piperidine- | -carboxylate; and

N-(1 -bénzo}'l pipetidin-4-yD-53-[(2-fuorophenylamine]-1,3,4-oxadhazole-2-carboxamide;
and/or

methyl {1-{5-[{{5-[{2,4,5-triflucrophenyl)amino]-1,3,4-oxadiazol-2-
yl}carbonyl)amino]pyridin-2-y1 ) piperidin-4-yDacetate;
(1-{5-[{{5-[(2,4,5-triflucrophenyl}amino]-1,3,4-oxadiazol-2-yl} carbonyl Jamino |pyridin-2-
yl}piperidin-4-yljacetic acid;

methy! {trans-4- {4-[({{5-[(4-ethylphenyDamino]-1,3,4-oxadiazol-2-
yl}carbonyljamino]phenyl}eyclohexyl)acetate;

methyl (irags-4-{4-[{{5-[(4-methoxyphenyljamine]-1,3 4-oxadiazol-2-

v} carbonyDaming]phenyl leyclohexyllacetate,

methyl [trans-4-(4-{[(5-{ [3-(trifluoromethyl}phenyl]amine}-1,3,4-oxadiazol-2-
yDearbonyl]amine tphenylloyclohexyljacetate;

methyl (trans-4- {4-1({5-{(3-cyanophenylamino]-1,3,4-oxadiazol-2-
y1}carbonyllamino}phenyl} cyclohexyl)acetate;

methy! {trans-4-{4-[{{5-[(2-ethylphenyl}amino]-1,3 4-oxadiazol-2-
yl}carbonylDamino]phenyl} oyclohexyllacetate;

meiliyl (trans-4-{4-[({ 5-[(2-isopropyiphenyl)amino]-1.3,4-oxadiazol-2-

¥l }carbonylaminojphenyl eyclohexyl)acetate;

methyl {trans-4-{4-{[(5-{[4-(benzyloxy)phenyllamino}-1,3 4-oxadiazol-2-
yl}carbonyllamino} phenvl)evelohexyilacetate;

- methyl (trans-4-{4-[{{5-[{3-methylphenyDamino]-1,3,4-0xadiazol-2-

}’1}carEDn}’l)amino]phenyl} cyclohexyljacetate;
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methyl {trans-4-{4-[({5-{{4-isopropylphenyl)aming]-1,3,4-oxadiazol-2-
yl}carbonyljaminoiphenyl}cyclohexyljacetate;

methyl [irans-4-(4-{[(5-{[2-(rifluoromethyljpheny!|amino}-1,3,4-0xadiazol-2-
yl)carbonyljamino} phenyljcyclohexyl]acetate;

methy! {trans-4-{(4- {[(5-{[4-{triflucromethyl)phenyljamino}-1 ,3,4-oxadiazoel-2-
yhicarbonyljamino}phenylieyclohexyllacetate;

methyl (trans-4-{4-[({5-[(4-cyancphenyijamino]-1,3,4-oxadiazol-2-
yl}carbonyl)aminojphenyl}eyclohexyljacetate;

methyl [trans-4-(4-{[(5-{ [4-(trifluoromethoxy)phenyl]amino }-1,3,4-oxadiazol-2-
yl)carbonyi}amine} phenyljcyclohexyl]acetate;

methyt [trans-4-{4-{[{5-{]2~(trifluoruomethoxy)phenyllamine}-1,3 4-oxadiazol-2-
yearbonylamino jphenyljeyclohexyllacetate,

methyl (irans-4-{4-[{{ 5-[(3-ethylphenyllamino]-1,3,4-oxadiazol-2-

vl carbonyl jaiino]phenyl jevelohexyijacetate;

methyl (trans-4-{4-{{{5-[(2-methoxyphenyl}amine]-1,3,4-oxadiazol-2-
ylicarbonyDamino]phenyl }eyclohexyl)acetate;

methyl (trans-4-{4-[{ { 3-[(3-aplinophenyamino]-1,3,4-oxadiazol-2-
vl}carbonyl)amino]phenyl }cyclohexyl)acetate;

methﬂ [trans—4-{4-{[(5-{[3-(aminocarbonyljphenyllamino}-1,3,4-axadiazol-2-
yljcarbonyl]amino} phenyljcyclohexylacetate;

methyl (trans-4-{d-[{{5-{(3-benzoylphenyl)aminc]-1,3,4-0xadiazol-2-
yl}earbonylaminojphenyl feyclohexylacetate;

methyl [trans-4-(4-{[{5-{[3-(trifluoromethoxy)phenyl]lamino}-1,3,4-oxadiazol-2-
yl)carbonyljamino yphenylleyclohexyljacetate;

methyl {trans-4-{4-[({5-[(3-phenoxyphenyl}amine]-1,3,4-oxadiazol-2-
yl}carbonylamino]phenyl}cyclohexyl)acetate; -
methyl [trang-4-(4-{[(5-{[2-(benzyloxy)phenyl]amino}-1,3,4-oxadiazol-2-
yDearbonyllamino}phenyleyclohexyljacetate;

methy! [trans-4-(4- {[(5-{[3-{benzoylamino)phecnyl]lamino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino} phenyl)eyclohexyl]acetate;

methyl {irans-4-[4-{{[5-( {4-[(methylsulfonyl}oxy]phenyl} aming)-1,3,4-oxadjazo]-2-
yl]earbonyl lamino)phenyljcyclohexyl}acetate;
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methy! [trans-4-(4- {[(5-{ [3-{phenylsulfonyphenyl]amina}-1,3 4-oxadiazol-2-
yl)earbonyl]amine } phenyljcyclohexyl}acetate;

melhyl {trans-4-[4-{ {[ 5-({3-[{methylsulfonyl)oxy]pheayl} amino}-1,3,4-oxadiazol-2-
yl]earbonyl }amino)phenyljeyclohexyl ) acetate;

methy] {trans-4-[4-({[5-{{2-[{methylsulfonyljoxy]phenyl}aming)-1,3,4-oxadiazol-2-
yi]carbonyl }aminoyphenyljeycichexyl }acetate;

methyl {trans-4-[4-({[5-({3-[(aminocarbonyljamino]phenyl}amino)-1,3,4-oxadiazol-2-
yl]earbonyl}amino)phenyl]cyclohexyl}acetate;

methy {trans-4-J4-( {[5-{ [3-[{methoxycarbonylyamine]phenyl }amino)-1,3,4-oxadiazof-2-
yl]earbonyl }amino)phenyl]eyclohexyl}acetate; :

methyl {trans-4-{4-[({ 5-[(4-morpholin-4-ylphenyllamino]-1,3,4-oxadiazol-2-
vljearbonyllaming|phenyleyclohexyllacetate;

methyl (trans-4-{4-[{{5-[{Z-cyanophenyl)amino]-1,3,4-0xadiazol-2-
yl}earbonylamino]phenyl}cyclohexyl)acetate;

methyl (trans-4-{4-[({5-[(4-anilinophenyl}amino]-1,3,4-oxadiazol-2-
yl}carbonyllamina]phenyl } cyclohexyljacetate;

math}rll [trans-4-(4- {[{ 5-{{4-(phenylsulfonyliphenyljamine }-1,3,4-0xadiazol-2-

* yljearbonyl|amino t phenyljeyelohexyl]acetate;

methyl [trans-4-{4-{[{5-{[2-(phenyisulfonyl)phenyl]amino ;-1,3,4-oxadiazol-2-
yDearbonyl]amino } phenylycyclohexyl)acetate; -
methyl [trans-4-(4-{[(5-{[4-(ethylsul fonyl)phenyllamino}-1,3,4-oxadiazol-2-
ylcarbonyllamine }phenyeycliohexy!lacetate;
(trang-4-{4-[{{5-[(4-ethylpheuyljamino]-1,3,4-0xadiazol-2-
¥l}carbonyliamino]phenylcyclohexylacetic acid,
(trans-d4-{4-[({5-[(4-methoxyphenyljamine]-1,3,4-oxadiazol-2-
vl}carbonyllaminglphenyl i cyclochexyljacetic acid;

[trans-4.(4- {[{5-{[3-(trifluoromethy]}phenyl]amino}-1,3,4-oxadiazel-2-
ylearbony!lamino} phenyljcyclohexyl]acetic acid;

{trans-4- {4-[({ 5-[(3-cyancphenyDamino]-1,3,4-oxadiazol-2-
yl}earbonylamino]phenyl} cyclohexylacetic acid;
(trans-4-{4-]({5-[{2-ethylphenylamino]-1,3,4-0xadiazo)-2-
yl}varbonyljaminolphenyl jeyclohexyljacetic acid;
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{trans—4-{4-{{{5-[(2-isopropylphenylaming]-1,3 4-oxadiazol-2-
y1}carbonylJamino]phenyl }eyelohexyDacetic acid,

[trans-4-(4-{[(5-{ [4-(benzyloxy)}phenyllaming}-1,3,4-0xadiazol -2
yl)earbonyl]amino } phenyl)eyclohexyl)acetic acid;
{trans-4-{4-[{{5-[(3-methylphenyljamine]-1,3,4-0xadiazo]-2-
yi}carbonyl)aminojphenyl }cyelohexyljacetic acid;
{trans-4-{4-[({5-|(4-isopropylphenyltamino]-1,3 4-oxadiazol-2-
yl}carbonyliamine]phenyl} cyciohexyllacetic acid;
[trans-4-(4-{[(5-{][2-{trifluoromethyl)phenyl]amino}-1,3 4-oxadiazol-2-

ylicarbanytlamino }phenyl)eyelohexyl]acetic acid;

- [trans-4-{4-{[{5-{[4-(rifluoromethyl)phenyllamino}-1,3,4-oxadiazol-2-

ylcarbonyl]aminaf phenylcyclohexyl|acetic acid;

(trans-4-{4-[( {5-[{4-cyanopheny]jamino]-1,3,4-oxadiazol-2-
yl}carbonyllamino]phenyl } cyclohexylyacelic acid;
[trans-4-{4-{[{5-{[4-(rifluoromethoxy)phenyl]aming}-1,3,4-0xadiazol-2-
yljearbonyljamino} phenyl)cyclohexyl]acetic acid;

[trans-d4-(4-{[{5-{ [2-{trifluoromethoxyjphenyllaming }-1,3 4-oxadiazol-2-
yljcarbonyl|aming yphenylicyclohexyljacetic acid;

(trans-4- {4-]({ 5-[(3-ethylphenyljamino]-1 ,3,4-oxadlazol-2-
vl}carbonyDamino] phenyl} eyelohexylacctic acid,
[trans-4-(4-{{(5-{[3-(aminocarbonyl)phenyl]amino}-1,3,4-oxadiazol-2-
viycarbonyl)amino} phenyl)eyelohexyl]acetic acid;

(trans-4- {4-[({5-[{3-benzoylphenyDamino]-1,3,4-0xadiazal-2~
yijcarbonylamino]phenyl}eyelohexyljacetic acid;

[traps-4-(4- {{(5-{[3-(trifluoromethoxy)phenylJaming}-1,3,4-oxadiazol-2-
yljearbonyl]amino ) phenyl)eyvelohexyljacetic acid;

(trans-4-{4-[{{ 5-[(3-phenoxyphenyllamino]-1,3,4-oxadiazol-2-
vl}earbonyDaminolphenyl} cyclohexyljacetic acid;
[trans-4-{4-{[(5-{[2-(benzyloxy)phenyljamino}-1,3,4-axadiazoi-2-
yljcarbonylJamino} phenyljcyclohexyl)acetic acid;

[trans-4-(4- {[(5-{[3-(benzoylamino)phenyijamino }~ 1,3 4-oxadiazol-2-
yhjearbonyl]amino}phenyl}cyclohexyllacetic acid;

PCTIGB2003/0G4724
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{trans-4-{d4-( {|5-{ {4-[(methylsulfonyloxy]phenyl }aming)-1,3 4-oxadiazol-2-

vllcarbonylyamino)phenyl]cyclohexyl}acetic acid;
[trans-4-(4-{[(5-{[3-(phenylsulfonyliphenyl]amino}-1,3,4-oxadiazol-2-

“ylicarbostyllamino }phenyleyclchexyllacetic acid;

{trans-d-[4-({[5-{{3-[(methylsulfonyloxy]phenyl jamina)-1,3,4-0xadiazol-2-
yllcarbonyl }amino)phenyl]eyclohexyl}acetic acid; -
{trans-4-14-({{5-({2-[{methylsulfonyloxylphenyljamino)-1,3,4-oxadiazol-2-
ylJcarbonyl}amino)phenyl]eyclohexyl}acetic acid,
{trans-4-{4-f{{5-[{2-methoxyphenyljaminc]-1,3,4-oxadiazol-2-
yl}carbonyDamino]phenyl}evelohexylacetic acid;

{trans-4-[4-{ {[5-{{3-[(aminecarbonyllamino]phenyl }amino}-1,3,4-oxadiazol-2-
vi]earbonyl jamingphenylleyclohexyllacetic acid;
{trans-4-[4-({|5-({3-[{methoxycarbonyDamino]phenylyamino)-1,3,4-oxadiazol-2-
yl}carbonyl Y amino)phenyljcyvclohexyliacetic acid;

(trans-4- {4-[{ {5-[{4-morpholin-4-ylphenyl)amino]-1,3,4-0xadiazol -2-
yi}earbonyllamino]phenyl}oyelohexyljacetic acid;
[trang-4-(4-{[(5-{{4-(pheny!sulfonyDphenyllamino}-1,3,4-oxadiazol- 2-
yljcarbonyl]amino) phenyl)eyelohexyl]acetic acid;
[trauns-4-{4-{[{5-{{2-(phenylsulfonyl)phenyl]amino}-1,3,4-oxadtazol-2-
yljearbonyl]amino} phenyleyclohexyl]acetic acid;
{trans-4-{4-{{{5-[12-cyanophenylaminol-1,3,4-oxadiazol-2-
}rl}carEonyl]amincr]phenyl}C}rcloh{:xyl)acctic aciud;
(trans-4-{4-[{{5-{(4-anilinophenyljamine]-1,3,4-oxadiazol-2-
yljcarbonyDamino]phenyl } cyclohexyllacetic acid;

(trans-4-{4-[{ {5-[(3-anilinophenylyaming]-1,3,4-oxadiazol-2-
yl}earbonyl)aming|phenyl}cyclohexyllacetic acid; and
[trans-d-(4-{[{5-{[4-{ethylsulfonyliphenyl]laniino}-1,3,4-0xadiazol-2-
ylicarbonyllaminolphenyloyclohexyllacetic acid, andfor

methyl 1-[{trans-4-{4-[({3-[(2-Tvorophenyl}amino]-1,3,4-oxadiazol-2-
yl}carbonyljamnino]phenyl} cyclohexyl)acety!)piperidine-4-carboxylate,

methyl N-[(trans-4-{4-[{ { 5-[(2-[luorophenyl)amino]-1,3,4-oxadiazol-2-
yi}carbonylamino]phenyl } cyelohexyl)acetyl]-2-methylalaninate; -
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methyl 1-{{irans-4-{4-[({5-[(2-fluorophenyljaming]-1,3 4-oxadiazol-2-
ylicarbonylamino]phenyl} cyclohexylacetyl]-L-prolinate;

methy] 1-[{trans-4-{4-1{{5-[{Z-NluorophenyDamino]-1.3.4-oxadiazol-2-

¥l }ycarbonylamino]phenyl}cyclohexyl)acetyl]-D-prolinate;

methyl (4R)-1-[(trans-4- { 4-[({5-[(2-fluorophenyl}amino]-1,3,4-oxadiazol-2-

vl carbonyllamino [pheny! § cyclohexy!lacetylj-4-hydroxy-L-prolinate;
5-[(2-lucrophenylamino]-N-[4-(trans-4- {2-[(2-hydroxy-1,1-dimethylethyl)aming)-2-
oxoethyl}eyclohexyl)phenyl]-1.3,4-oxadiazole-2 -carboxamide;
5-[(2-ﬂuomphcn}rl}amim:r]-N-[-‘-L[trans-4-{2—ﬂxo-2-[(3 aR.6a8)-tetrahydro-5H-
[1,3]dioxolo]4,5-¢]pyrrol-5-yl]ethyl} eyclohexyliphenyl]-1,3,4-oxadiazole- 2-carboxamide;
N-{4-ftrans-4-]2-{dimethylamino}-2-oxoethyl]cyelohexyl } phenyl}-5-[(2-
Ruorophenylamino]-1,3 4-oxadiaznle-2-carboxamide;
3-[(2-fluorophenyDamino]-N-[4-(trans-4-{2-[{2-hydroxyethyl }methyDaming]-2-
oxoethyl Jeyelobexylphenyi]-1,3,4-oxadiazole-2-carboxanide;
N-[4-(trans-4-{2-[{Z,3-dihydroxypropyllamino}-2-oxcethyl }oyclohexyljphenyl]-5-[(2~
fluorophenylamine]-1,3,4-oxadiazole-2-carboxamide;
1-{(trans-4-{ 4-[{{ 5-[(2-TluorophenyDamine]-1,3 4-oxadiazol-2-

¥} carhaﬁyl}amino]phen}ri} cyclohexylacetyl|piperidine-4-carboxylic acid;
N-f(trans-4-{4-[{ { 3-[{2-fluorophenyljamino]-1,3,4-oxadiazol -2~
yl}carbonyhaming]phenyl i eyclohexyDacetylj-2-methylalanine;
I-[(trang-d-{4-[(}5-[(2-luorophenylaminc}-1,3 4-oxadiazol-2-
y1}carbonytlaming]phenyl } cyclohexybacetyl-L-protine; -
L-[{trans-4-{4-[({5-[(2-fluoropbenylamine]-1,3,4-oxadiazol-2-
vl}carbotiylaminolpheny! }eyclohexyljacetyl]-D-proline;
(4R)-1-[(trans-4-{4-[{{5-[{2-fluorophenyDamine]-1,3,4-oxadiazol-2-

yl} carbonyllamino]phenyl }eyclohexylacetyl}-4-hydroxy-L-proline;

methyl (trans-4-{3-[{{5-[(2,4,5-trifluorophenyiyamino]-1,3,4-oxadiazol-2-

¥l earbonyDaming|pyridin-2-y1} cyclohexyllacetate;

(trans-4-{ 3-[({5-[(2,4,5-trifluorophenyl)aminal-1,3,4-oxadiazol-2-

¥l ,‘-r:artlmn ylaminclpyridin-2-v1}eyelohexyDacetic acid;
Nrang-4-(4-{[(5-{[4~(2-hydroxyethyl)phenyllaminc}-1,3,4-oxadiazol-2-
ylcarbonyl]amino}phenylcyclohexyljacetic acid;
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{tran&4~ {4-f1{5-1{3-ethynylphenyDamina)-1,3,4-oxadiazol-2-
vl}carbonylamino)phenyl}eyclohexyl)acetic acid,;
[trans-4-(4-{1(5-{{4-(cvanomethyl)phenyl]amine}-1,3,4-o0xadiazol-2-
vljearbonyl)amine} phenylevelohexyl]acetic acid;
ftrans-4-[4-({[5-(biphenyl-2-ylamino}-1,3,4-oxadiazcl-2-

- yllcarbonyljamino)phenyljeyclohexyltacetic acid,;

{trans-4- {4-[{{5-[{4-tert-buloxyphenyljamino)- 1,3 ,4-oxadiazol-2-
yl}carbonybamino]phenyl feyclohexyl)acetic acid;
(trans-4-{4-[{{3-[(4-phenoxyphenyl)aminc]-1,3,4-oxudiazol-2-
vilearbonyljamino]phenyl}cyclohexyliacetic acid,
{trans-4-{4-11(5-114-(1H-1,2 4-trjazol-1yDphenyilamino j-1,3,4-oxadiazol-2-
yhearbonyijaming } phenyijeyelohexytjacatic acid;

{fcans-4-(4-[{ [ 5-[{4-benzylphenylamino]-1,3,4-oxadiazol-2-
¥}carhonyljamingphenyl} eyclohexylacelic acid;
[trans-4-(4-{[(5-{[3-(acetylamino)phenyl]aming }-1,3,4-0xadiazol-2-
yhicarbenyllaming phenylicyclohexyllacetic acid;

(trans-d-{4-[{{ 5-[(3-chlorophenylamino]-1,3 #-oxadiazol-2-
yiicarbonyijamine jphenyt}eyclohexyljacetic acid;
{trans-4-{4.-[{{5-[{4-ethynylphenylamino}-1,3,4-oxadiazol-2-
yl}carbonylamino]phenyl }oyelohexylacetic acid, F
(trans-4-{d-[{{53-[(3-bromophenyl)amina]-1,3,4-oxadiazol-2-
yi}carbonylamina]phenyl}cyelohexyacetic acid;
(trans-4-(4-{[(5-{[3-(diffuoromethoxy)phenyl famino } -1 ,3,4-oxadiazol-2-
yljcarbonyl{aminag ) phenyloyclohexyllacetic acid;
ltrans-4-{4-{[{5-{[3-(methoxymethyDphenyllamino}-1,3,4-oxadiazol-2-
yhcarbonyllamino }phenylicyclohexnyl]acetic acid;

[trans-4-(4- {[(5-{[3-(2-methylpyrimidin-4-yl)phenyl]amino }-1,3,4-oxadiazol-2-
yhjcarbonyllamino} phenyleyelohexyl]acetic acid,
{trans—d-{4-{({5-{{#-cyclohexylphenylfamino]-1,3,4-0xadiazof-2-
vi}earbonyllaminalphenyl) cyelohexybacetic acid;

methyl {trans-4-[4-({[5-{pyrimidin-4-ylamino)-1,3,4-oxadiazol-2-
yljearbonyl}amino)phenyljcyelohexyl bacetate;
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methyf (trans-4- [4-[{3-[{1-methyl-1H-pyrazol-3-yDaminc)-1,3 4-oxadiazol-2-
yllearbonyDaming  phenyl yeyvclohexylacetate;

methyl {trans-4-[4-({[3-(pyndin-3-ylarmino)-1,3 4-oxadiazol -2-
yl]carbonyl}amino)pheny!]eyclohexyl}acetate;

methyl {trans-4-[4-{{[S-(pyridin-4-ylaminc}-1,3,4-oxadiazol-2-
ylearbonyl} aminoyphenylleyclobexylacetate;

methyl {trans-4-[4-({[S-(pyrazin-2-ylamino)-1,3,4-oxadiazol-2-
yllearhony!}amino)phenyijeyelohexyl}acetate;

methyl {trags-4-f4-( {{5-(1,3-thiazol-2~ylaming)-1,3,4-0xadiazp)-2-
yllcarbonyl Y amino)phenyl]cyelohexyllacetate;
ftrang-4-[4-({]3-{pyrimidin-4-ylamino)-1,3,4-oxadiazol-2-
ylcarbonylYamino)phenyljcyclohexyliacetic acid,

{trang-4- {4-[( {5-[{1-methyl- 1H-pyrazol-3-ylJamingl-1,3,4-oxadiazol-2-
yticarhonyllaminolphenyl}cyclohexybacetic acid;
{trans-4-[4-({[5-(pyridin-3-vlamino)-1,3 ,4-oxadiazol-2-

yllcarbanyl }amine)phenyl]cyclohexyl lacetic agid;
ftrans-4-{4-({{5-(pyridin-4-ylamine}-1,3 d-oxadiazol-2-

ylicarbanyl ) aminophenyl]eyclohexy! lacetic acid;
{trans-4-J4-{{I5-{pyrazin-2-ylamina)-1,3,4-0xadiazgl-2-

:.rl]carblnnyl} aminophenyljeyelohexylacetic acid;

ftrans-4-[4-({[5-(1 3-thiazol-2-ylamino}-1,3 4-oxadiazol-2-

yllcarbonyl famino)phenyllcyelohexyl}acetic acid;
(trans—4-{4-[{{5-[(1-methyl-1H-pyrazol-5-yDamino]-1,3,4-oxadiszol-2-
yl}carbonyDainine]phenyl }eyelobexyl)acetic acid,
{trang-d-[4-({[5-(pyrimidin-2-ylamino}-1,3,4-cxadiazoi-2-

yljcarbonyl famino phenylicyelahexyl Jacetic acid;

trans-4-{4-1{ { 5-1{2-methoxyphenylamino)-1,3,4-oxadiazol-2-
¥iearbonylamine] phenyl} eyclohexanecarboxylic neid;
trang-4-4-{{{5-{[3-(hydroxymethyl)phenyllamino}-1,3,4-oxadiazoi-2-
ylicarbonyl]amino Y phenyDeyelohexanecarboxylic acid;

trans-d-{4- {[(3-{[2-(irifluoromethyl}phenyllamino}-1,3,4-oxadiazol-2-

yhcarbonyl)amine }phenylleyclohexanecarboxylic acid;
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trans-4-{4-{[(5-1[2-{triflnoromethoxyphenyl jaming} - 1,3 4-oxadiazol -2-
yljcarbonyijaming }pheﬁ}rI}cyuiﬂhﬂxatlecﬁrhox}fﬁc acid;

trang-4-(4-{ [(3-{[3-(trifluoromethylphenyllamino} -1,3 4-oxadiazol-2-
yhcarbonyl]amine} phenyl)eyclobexanecarboxyhe acid;

trans-4-{4-I{{ 5-[{4-methoxyphenylamino|-1,3,4-oxadiazol-2-
vitcarbonyDaminophenyl}cyelohexanecarboxylic acid;

trans—ﬂi;('ﬁi-{[(ﬁ-{ [4-(trifluoromethoxylphenyljamino }-1,3,4-oxadiazai-2-
ylearbonyi]laming } phenyDeyclohexanecarboxylic acid;
trans-4-(4-{[(3-{[4-(trifluoromethy)pheny)]aminoc} -1,3 4-oxadiazol -2-
yearbouytamine} phenylicyclohexanecarboxylic acad,
trans-4-{4-{[{5-{[2-(benzyloxyIphenyl]amino }-1,3,4-oxadiazol-2 -
yhearbonyllamine} phenylieyclohexanecarboxylic acid,
trans-4-{4-{[(5-{[3-(trifluoromethoxy)phenyljaming }-1,3,4-0xadiazol-2-
ylyearbonyllamino } phenyl)}oyclohexanecarboxylic acid;

trans-4-(4- {[(3-{[3-(methoxymethyljphenyljamino}-1.3,4-0xrdiaze]-2-
yljcarbonyl]lamino} phenyl)eyclohexanecarboxylic acid;
trans-4-(4-{1{5-{|3-(phenylsulfonylplenyllaming }-1,3 ,4-oxadiazal -2-
yljearbonyl]amine } phenyleyelohexanecarboxylic acid;
trans-4-{4-[{{5-[(3-anilinophenyl}amine}-1,3,4-oxadiazol-2-
yl}earbonylaminoIpheny!{ }eyclohexanecarboxylic acid;

trans-4- {4-[({ 3-[{4-anilmophenylaminol-1,3,4-oxadiazol-2-

¥l carbonyl)aminolphenyl tcyclohexanecarboxylic acld;

frans-4-f4-( {[54{ {2-[{methylsulfonyloxyIphenyl}aming)-1,3,4-oxadiazol-2-
yljearbonyl}amino)phenyl]eyclohexanecarboxylic acid;
trans-d-[4-({[5-({3-[(methylsulfonyDoxylphenyl}aming)-1,3 4-oxadiazol-2-
yl]carbonylamino)phenyl]cyclohesxanecarboxylic acid;
trans-4-[4-({[5-({4-[(methylsulfonyDoxy]phenyl}aming)-1,3,4-oxadiazol-2-
yl]cart;any!}amino}phenyl}c yelohexaneearboxylic acid;

- elliyl trans-4-{4-[{{5-[(Z,4,5-triflunrophenyl)aminc}-1,3,4-oxadiazol-2-

ylicarbonyl)amine)phenoxy}cyclohexanecarboxylate;
trans-4-{4-[({5-[(2,4,5-trifluorophenylaminel-1,3,4-oxadiazol-2-

yl}carbonyhaminojphenoxy} cyelohexanecarboxylic acid;
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methyl (traps-4-{4-1({5-[(3-Ouorophenyljaminal-1,3 4-oxadiazol-2-
yl}carbonyllamino]phenyt j cyclohexyijacetate;

methyl {trans-4- {4-[{ { 5-[(4-fluorophenyllamino]-1,3,4-oxadiazel-2-
¥l}earbonyllaming]phenyl}cyclohexyljacetate;

methy) (trans-4-{4-[{{5-](2,4-difluorophenylaminol-1,3 4-oxadiazol-2-

¥l earbonyljamino)pbhenyl beyclohexylacetaie;

methyl (trans-4-{4-[({5-[(2,6-diflvorophenyllaminoj-1,3,4-oxadiazol-2-

yl}earbonylaming Jphenyl}eyelohexyl)acelate;

methyl (trans-4-{4-[({{5-[(2,5-difluorophenyllamino}-1,3,4-oxadiazol-2-

vl} carbomylaming | phenyl Yeyclohexylacetate;

methyl (trans-4-4-1({5-[(2,3-difluorophenylaming-1,3,4-oxadiazol - 2-

¥l carbonyllaming jphenyl}eyclohexyllacetate;

methyl {teans-4-{4-[({5-[(2,4,6-irifluorophenyllamino]-1,3,4-oxadiazol-2-
yl}carbonylaming]phenyl }eyclohexylacetate;

meth}'i- {trans-4- {4-{({5-[(3 d-dimethoxyplienyljaming]-1,3 4-oxadiazel-2-
yl}carbonyllamino]phenyl}cyclohexyl)acetate,

methyl {irans-4-[4-({[5-({3-[(1R}-2-methoxy-1-methylethoxy]phenyl }amina)-1,3 4-
oxadiazol-2-yl]earbonyl}amino)phenyl]cyclobexyltucetate;

methyl {trans-4-[4-{{[5-({3-[(15}-2-methoxy-1-methylethoxy]pheny!}amino}-1,3,4-
oxadiazal-2-ylfearbonyl jamino)phenyijeyclohexy! acetate;

methyl (trans-4-{4-[{{5-[(4-fluoro-3-methoxyphenyl)aminoi-1,3 4-oxadiazol-2-

~ yl}carbonylamino)phenyi} cyclohexyljacetate;

{trans-4-{4-1({ 3-[(3-fluorophenyDamino)-1,3 4-oxadiazol-2-
yl}earbonyhamine | phenyl} eyclobexyljacetic acid;
{trans-4-{4-[{{3-[(4-fluorophenyl)amine]-1,3,4-oxadazol-2-
y1}carboanylamine]phenyl}cyclohexyllacetic acid;
{trans-d4~{4-[({3-[(2,4-dillnorophenylamino]-1,3,4-0xadiazol-2-
yljearbonyljaminojpheny!) cyalohexyliacetic acid;
{trans-4-{4-[({5-[(2,6-difluorophemyllamine]-1,3,4-0xadiazo]-2~
yi}carbonyllamino] phenyl} cyclohexylacetic acid;
{trans-4-{4-[{} 5-](2,5-difluorophenyliaminoc]-1,3 4-oxadiazol-2-
yl}carbonyljaminojphenyl} eyclohexyllacetic acid;

PUT/GRINS 04724
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{irans-d-{4-{({5-1(2,3-difluorophenyllamine]-1,3,4-oxadiazol-2-
yl}carbonyllamino]phenyl}cyclohexyhacetic acid;
{trang-4-{4-[{{5-[(2,4,6-trifluorophenyl)amino]-1,3,4-oxadiazol -2-

 yl}earbonyllamino]phenyl} cyclohexyl)acetic acid,

(trans-4-{4-[({3-[(3,4-dimethoxyphenyl)aming}-1,3,4-oxadiazol-2-
yl}earbonyl)amine] phenyl }oyclobexylacetic acid;

{teang-4-[4-(]3-({3-[(15)-2-methoxy-1-methylethoxy|phenyl}amino}-1,3,4-0x adiazol-2-

yl]catbonyl} aminophenyl]eyclohexyl }acetic acid,

{irans-4-[4-( {[5-{{3-[( 1 R)-2-methoxy-1-methylethox|phenyl Jamino)-1,3,4-oxadiazol-2-

yl]carbonyl famino)phenyl]eyclohexyl}acetic acid;
(trans-d4-{4-[({5-]{4-fluoro-3-methoxyphenylaminc]-1,3,4-oxadiazol -2-

ylhearbonyDamino]phenyl boyclohexyhacetic acid,

PCT/GRINS004T20

1-{5-1({53-[(2-fluorophenyamino]-1,3,4-0xadiazol-2-yl} carbonyl}amino}pyridin-2-

v} piperidine-d-carboxylic acid,;

1-{5-[({5-[(2,4,5-trifluorophenyllamino]-1,3,4-oxadiazol-2-yl } carbonylyamino | pyridin-2-

y1}piperidine-4-carboxylic acid;

1—{5—[{ §£5-1(3 A-difluorophenylyamine]-1,3,4-oxadiazol-2-y1} carbonylyamino] pyridin-2-

yi}piperidine-4-carboxylic acid;

Y

1-{5-[({5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-v1} carbonyljamino]pyridin-2-

y1}piperidine-4-carboxylic acid,

methy! 4-{4-[({5-|{2-luorophenyyamino]-1,3,4-o0xadiazol-2-
yl}earbonylaminelphenyl} butanoate;

methyl ({4-[{{5-[(2-flucrophenyllamino]-1,3 4-oxadiazol-2-
yi}carbonyllamine|phenyl}thic)acetate;

methyl 3-{4-[({5-[(2-fluoropheny)amino]-1,3,4-oxadiazol-2-
yvi}carbonyl)amine|phenyl adamantanc-1-carboxylats;
methyl 3-{4-[{{5-[(2-flucrophenyl)amino)-1,3,4-0xadiazol-2-
vl}earbonylamine]phenyl }oyclopentanecarbox ylate;

methyl 4'-[({5-[(2-fluorophenyl)amino]-1,3 4-oxadiazoi-2-vi} carbonyl)aming biphenyl-4-

carboxylate;

ethyl {4'-[{{5-[(2-luorophenyllamine]-1,3,4-oxadiazol-2-y1} carbonyl)amino]biphenyl-3-

yljacetate;
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methy! [(1,4-trans-)-4"-[({5-[(2-Nleorophenyljamino]-1,3 4-oxadiazol-2-
ylicarbonyllamino]-1,1"-bi(cyclohexy!)-4-yl]acetate,

ethyl 3-{2-[({5-[(3,4-difluorophenyljumino]-1,3,4-0xadiazol-2-y} carbonyljamino)-2,3-
dihydro-1H-inden-3-¥1}propanoate;

ethyl {{1R,3R)-3-{4-[({5-1(3,4-difluorophenyljamingi-1,3,4-oxadiazol-2-

¥ljcarbonyl yaminolphenyt } evelohexylacetate;

ethyl (3-{4-[({5-[(3,4-difluorophenylaminol-1,3,4-oxadiazol-2-
yl}carbonyllamino]phenyl }eyclopentyiacetate;

methyl 4-{3-[({5-[(3,4-difluorephenyljamino]-1,3,4-uxadiazol-2-
yl}carbony)amine)propoxy benzoate;

methyl 3-§3-1{{3-[(3,4-difluorophenyaming]-1,3,4-oxadiazol -2- o
ylcarbonyllamine] propoxyjbenzoate;

smethyl cis-3- {4-[({5-1(3,4-difluorophenyllaming)-1,3,4-0xadiazol-2-
yl}carbonylamino]phenyl}eyclobutanecarboxylate;

ethy! cig-3-{4-[({5-[(3,4-difluorophenyllamine]-1,3 4-oxadiazol-2-
yl}earbonyljamino]benzyl} cyclobutanecarboxylate;
4-£4-[{{5-[(2-flucrophenylamine]-1,3,4-0xadiazol-2-yl }carbonyamino] phenyl} butanoic
acid;

3-{4-[{{5-[(2-fucrophenyl)amino}-1,3,4-oxadiazol-2-

yl}earbonyljaminophenyl fadamantane-1 -carboxylic acid;
3-{4-{({5-[(2-fluorophenyl)aminol-1,3 d-oxadiazol-2-

y1} carbonyl)aminoiphenyl} cyclopentanecatboxylic acid;
A'-[({5-[(2-fluoropheny)amino]l-1,3 4-oxadiazol-2-y1} carbonylamino | biphenyl-4-
carboxylic acid;

{4-1({ 5-[(E-ﬂu@mphﬂn}fl)aminn]-l 3, 4-0xadiazol-2-yvl} carbonylaminebiphenyl-4-
yl}acetic acid,

{4-[{{ 5-[(2-finoropheny))amino]-1,3,4-oxadiazol-2-y)} carbonyDaminolbipheny!-3-
yltacetic acid,

[{1,4-trans-)-4"-[({ 5-[(Z-tlucrophenyljamine[-1,3,4-oxadizzol-2- ¥t} carbonyljamfnaj-1,1 -
bi{eyelohexyl)-4-yl]acetic acid;

3-{2-1{{5-[(3 4-difluorophenyDatmine]-1,3,4-oxadiazol -2-yl }earbonyl}amino]-2,3-dihydro-
1H-inden-5-y!} propanote acid;
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(3-{4-1({5-[(3,4-difluorophenyl}aming]-1,3 4-oxadiazal-2-

yl}carbonylaminojphenyl} propybmalonic acid,
(4-{4-{({3-[(Z-fluorophenyl)amine]-1,3,4-oxadiazol-2 -

¥} carbonyDamine]cyelobhexyl} phenyl)acetic scid;

(3-{4-[{{5-[(3 4-diflucrophenyl)amino]-1,3,4-oxadiazol-2-

yl}carbonyamino]phenyl Yeyclohexyl)aceiic acid;,
{(3R)-3-{4-[({5-[(3,4-difluorophenyllamino]-1,3,4-oxadiazol-2-
yl}carbonylamino|phenyl } eyclopentyllacelic acid;
((38)-3-{4[(L5-](3,4-difluwephenyl}amino]-1,3,4-oxadiazol-2-
¥l}carbonyaminojphenyl}eyclopentyllacetic acid;

4-43-1¢ [5-[(3,4-difluorophenyamino]-1,3,4-oxadiazol-2-
yiicarbonylamino]propoxy ) benzoic acid,
3-{3-[{{5-](3,4-difluorophenyltaminec]-1,3,4-oxadiazol -2 -
yt}carbonyDamingjpropoxy } benzoic acid;
3-{4-[({5-]{3,4-diflucrophenyltaminec]-1,3,4-oxadiazal-2-

yl}earbonylaminojpheny! } cyclobutanecarboxylic acid;
3-14-[({5-](3,4-difluorophenylamine]-1,3,4-oxadiazol-2-

yl}carbonyllamino]benzyl }cyclobutanecarboxylic acid;
5-{4-[{{5-[({3,4-difluorophenylamine]-1,3,4-oxadiazol-2-

yl}carbonyhaminojphenyl} pentanoie acid,
N-{4-[trans-4-{2-amino-2-oxoethyDeyelohexyl | phenvi}-5-[(2-{lucrophenyl)amino]-1,3,4-
oxadialzole-}c athoxamide;

.Nu{4—[trans—4~(cyammeﬂ1yl)cyclohex}rl]phen}rl}-ﬁ -[(2-fluoroplenylamine]-1,3,4-
oxadiazole-2-carboxamide;

3-[(2-flucropheny(amine [-N-[4-{propyisul fony{jphenyl]-1,3,4-oxadiazole-2-carboxamide;
methyl 4'-{[5-({[4-(4-acetylpiperazin-1-y])phenyl]amino}carbonyl)-1 3, 4-oxadiazol-2-
ylJamino}biphenyl-4-carboxylate;

~ N-[4-{4-acetylpiperazin-1 “y1iphenyl]-5-[(4-chloro-2-fluoro-5-hydroxypheny!jamino] -

1,3,4-oxadiazole-2-carboxamidea;

ethyl (5-{{5-({[4-(4-acetylpiperazin-1-y1)phenyl]amino} carbonyl)-1,3,4-oxadiazol-2-
ylJamino}-2-chloro-4-fluorophenoxy Jacetate;
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methyl 3-{[5-{ {[4-(d-acetylpiperazin-1-y)phenyllamine } carbouyl)-1,3,4-oxadiazol-2-
yllamino}biphenyl-4-carboxylate;
3'-{[5-({[4-(4-acetylpiperazin-1-yl)phenyllamine } catbonyl}-1,3 4-oxadiazol-2-
ylJamino}biphenyl-4-carboxylic acid;

2-({4-[({5-1{2- Aucrophenyliamine]-1,3 4-oxadiazol-2-

v carbonyDaming]phenyl } sulfonyl-2-methylpropanoic acid;

(trans-4-{4-[ ({5-{{3-methylisoxazol-3-ylyamino]-1,3,4-oxadiazol-2-
yl}earbonyljamine]phenyi} cyclohexyDacetic acid,
{trans-4-[4-({[5-(1,3,4-thiadiazel-2-ylamino)-1,3,4-0xadiazol-2-
yijcarbonyljaming)phenyljeyclohexy!}acetic acid;

(trans-4- {4-[({5-[(2,5-dimethylpyridin-4-yDaminol-1,3 4-oxadiazol-2-
yl}earbonylaming]phenyl}cyclohexyhacetic acid;
{trans-4-{4-[{{5-](5,6-dimethylpyrazin-2-yDamino]-1,3,4-oxadjazol-2-
yl}carbonyDaming)phenyl yeyelohexyljacetic acid;

{Uans—;I- {4-1({ 5-[(3-methylpyrazin-2-yljaming]-1,3,4-oxadiazol-2-
yl}carbonyljamincjphenyl} cyclohexylacetic acid;

(irans-d~{4-[{ (5-{(5-bromopyrazin-2-yDamine]-1,3 4-oxadiazol-2-
yi}carbonyllaminglphenyl} eyelohexyl)acetic acid;
{trans-4-{4-[{{5-[(2-methoxypyrimidia-5-¥l}amino]-1,3,4-oxadiazol-2-
yl}carbonyl)amine]phenyl }eyelohexyljacetic acid;
{lrang-4-{4-1({3-[(5-benzyl-1,3,4-oxadiazol-2-yDaming]-1,3,4-oxadiazol-2-

- yitoarbonylamino]phenyl} eyeichexylacetic acid;

{trans-4- {4-[({3-[(3-methy(-1,2,4-thiadiazol-5-y[}amino]-1,3.4-oxadiazol-2-
yl}carbonylyaminolphenyl}cyclohexyhacetic acid;

(irans-d. {4-{({5-[(3-ethyl-1,2,4-thiadiazol-S-yDaming]-1,3,4-axadiazol2-
yljcarbonyl)aminoiphenyl }cyclohexyljncetic acid;

{tratis-4-{4-[{ {5-](2,6-dimethylpyrimidin-4-yDamino}-1,3,4-0xadiazol-2-
yl}carbonyhaminojphenyl}eyclobexyljacetic acid,;
{trans-4-{4-[{{5~[{1,3-dimethyl-1H-pyrazol-5-yl)amina]-1,3,4-0xadiazaf-2-
yl}earbonylyaminolphenyl} cyclohexyllacetic acid;

(trans-4-{4-[({ 3-[{6-chloropyrazin-2-yhamino]-1,3,4-oxadiazol -2-
yl}carbonyhamino]phenyl} cyclohexyl)acetic acid,
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{trans-4-{4-1{ { 5-{(3,5-dimethylpyrazin-2-yhamino]- 1,3 4-oxadiazol-2-
yi}carbonylaminolphenyl ) cyelohexylacetic acid;
[tratis-4-(4-{[{5-{{4-(trifluorometlyl -1, 9-thiazo]-2-y)lamino}-1,3,4-0xadiazol - 2-
ylcarbonyl]amine ) phenyl)cyclohexyl]acelic acid;

methyl (trans-4- {4-[{{3-[(3,4-difluorophenyljamina]- 1,3,4-oxadiazol-2-
yl}earbonyhaminolpheny!}eyclohexylacetaie,
(trans-4-{4-[({5-[(3,4-difluoropheny!yaming]-1,3,4-oxadiazol-2-
yl}carbonyllamino]phenyl }eyclahexyllacetic acid,

methyl (trans-4-{4-[{{5-[{3-chloro-4-cyanophenyljamino] -1,3,4-oxadiazol-2-
yl}ecarbonyljamine]phenyl beyelohexyljacetate;

methyl [trans-4-(4-{[(5-{[4-cyano-3-{trflucromethyphenyllamino}~1,3,4-oxadiazol-2-
yhcarbonvtjamine iphenyloyclohexyllacetnale;

methyl (trang-4-{4-|{{5-[(3,4-dicyanophenyljamino}-1,3 4-oxadiazol-2-
yl}earbonylamino]phenyl eyclobexyl}acetate;

methyl (trang-4-{4-{({5-[{4-cyano-3-methylphenyl)amino}-1,3,4-oxadiazol-2-
vl}earbonyDamine]phenyl}cyelohexyliacetate;

methyl [trang-4-{4-{]{5-{[4-cyano-3-(methylthio}phenyljamino} - 1,3.4-oxadiazol-2-
vhcarbonyllamine} phenylieyelohexyl]acetate;

(trans-4-{4-[{{ 5-{(3-chloro-4-cyanophenyamino]-1,3,4-oxadiazol-2-

v} }earbonyl)amino]phenyl} cyclohexyl)acetic acid;
[trans-4-(4-{[{5-{[4-cyano-3-(irifluoromethyl)phenyl]amino}-1,3,4-oxadiazol-2-
ylearbonyHaminejphenyDeyel chexyljaceiic acid;

{(trana-4- {4-1({5-1(3,4-dicyanophenyljamina]-1,3,4-oxadiazol-2-

vl carbonylyamine)phenyl}eyclohexylacetic acid;

{trang-4-{4-[{{ 53-[(4-cyano-3-methylphenyljamino]-1,3,4-oxadiazol-2-
yljearbonyljaminojphenyl }eyclohexyljacetic acid;

[trans-4-(4-§ [(5-{[4-cyano-3-(methylthio)phenyljamino } - 1,3,4-oxadiazol-2-
yl}carb'an}rij[aminu iphenylleyelohexy{jaceatic acid;
(trans-4-{4-[{{5-{(3-chloro-4-fluorophenyl)amino]-1,3,4-oxadiazol-2-
yl}carbonylaminojphenyl} cyclohexylacetic acid;
(trans-4-{4-[{{5-[(3,5-dimethylphenyl)amino]-1,3,4-oxadiazol-2-
yl}carbonylamino]phenyl } cyclohexylacetic acid;
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lirans-4-(4-{[(5~{[4-luoro-3-(irifluoromethyliphenyllaming }-1,3 4-oxadiazal-2-
yiYearbony{jamino j phenyljcyclofickylfacetic acid;
[trans-4-{4-{[{5-{|3-fluoro-5-(trifluoromethyl)phenyl]amino} - 1,3,4-oxadiazal-2-
yl)carEonyl]amino}phanyl}cyclohexyljacetin acid;
(trans-d-{4-[({5-[(2-methyl-1,3-benzothiazol-6-yamina]-1,3,4-0xadiazol-2-

~yi}earbonyllamino]phenyl} cyclohexyljacetic acid,

(trans-4-{4-[({5-[(3-cyano-4-meihylphenyllamincl-1,3,4-oxadiazc]-2-
yl}carbanylaming]phenyl} cyclohexyljacetic acd;

(trang-4- {4-[{{ §-{(F-cyano-4-flucrophenyllaminc}-1,3,4-oxadiszo) -2-
vi}earbonyllamino]phenyl jeyelohexyl)acetic acid;
(trang-4-{4-[{{5-[(5-chloro-2-flucroplhenyl)aminc]-1,3,4-oxadiazal-2-
ylicarbonyDamino]pheny!} cyelohexyllacetic acid;
(trans-4-(4-{[{3-{[4-methoxy-3-(trifluoromethylphenyl Jamino}-1,3,4-oxadiazol-2-
yl}earbonyljamino }plienyljeyclohexyl]acetic acid;
(trang-4-{4-[{{5-](4-chloio-3-cyanophenyllaming]-1,3,4-oxadiazol-2-

¥l }earbonyDaminolphenyl} cyclohexyliacetic acid;
(trang-4-{4-[({5-[{4-chloro-3-methoxyphenylaminol-1,3,4-oxadiazol -2-
yl}carbonylaminelphenyl}cyelohexyDacetic acid;

(trans-4-{4-{[{3- {[3-methoxy-5-(trifluorcmethy])phenyl Jamino}-1,3,4-oxadiazol-2-
yDearbonyljamine } phenyl)eyelohexyl|acetic acid,

(trams-d- {4-{{{5-[(4-chlore-3-fluoraphenyljamine]-1,3,4-oxadiazol-2-
yl}earbonyhamino]phenylt eyclohexyllacetic acd;
(trans-4-{4-[({5-[(4-cyano-2-fluorophenyliaminel-1,3,4-oxadiazol-2-
yl}earbonyl)amino]phenyl }eyelohexyllacetic acid;
(tra115—4={4-[({5ﬂ[{3.-ﬂuﬂr0-4-met110x}fpheny|)aminu]—1 3. 4-oxadiazol-2-

¥l carbonyDaming]phenyl } cyclohexylacetic acid;
{trans-4-{4-[{{5-[(2-methyl-1,3-benzothiazol-5-ylaming]-1,3 4-oxadiazol-2-
yl}carbonyDamino)pheny] teyelohexyhacetic acid;
(trans-4-{4-[({5-[(2-0x0-2,3-dihydro- 1 H-benzimidazol-5-y[)aming)-1,3,4-0xadiazol-2-
yl}carbonyllaminojphenyl jeyelohexylacetic acid,

(trans—4-{4-[{{ 3-[(2-methyl-1H-benzimidazol-6-yDamine]-1,3,4-oxadiazol-2-
yl}earbenyllamine]phenyl leyclohexyDacetic acid;
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{trans-4-14-{ {[5-{quinolin-3-ylamino)-1,3,4-oxadiazeol-2-

yi]carbony! jamino)phenyl]eyclohexyltacetic acid; ®
[trats-4-(4- {{(5-{|6-(-chlorophenoxyjpyrdin-3-y)jamine} -1,3,4-oxadiazol-2-
vljcarbonyl]amine}phenyljcyclohexyl]acetic acid;
(trang-4-{4-[({5-[{6-methoxypyridin-3-ylaming]-1,3,4-oxadiazol-2-
yl}carbonylamine)phenyl}eyclohexylacetic acid;

{trang-4- {4-[{{3-[{4-methylpyridin-2-y))amine|-1,3,4-oxadlazol-2-
yl}earbonylaminolphenyllcyclohexyl)acetic acid,

{trans-4-{ 4-[{{5-[{5-methylpyridin-2-yl)aminc]-1,3 4-oxadiazol-2-
vllcarbonyDamino]pbenyiicyclobexyilacetic acid,
{trans-4-{4-[(15-]{2-methoxypyridin-3-vDamino]-1,3 4-oxadiazol-2-

vl }earbonylamino)phenyl} cyclohexyhacetic acid;
{tranz-4-{4-[({5-{(5-fluoropyridin-2-yljamino}-1,3 4-oxadiazol-2-
yl}carbonyDaminojphenyif cyclohexytlacetic acid;

[traps-4-{4- {](5-{[6-(4-methoxyphenoxyipyridin-3-yllaminol-1,3,4-oxadiazol-2-
vijearbony!jamine}phenyDeyciohexyl]acetic acid;
jtramg-4-[4-({[5-({6~-[{3-chlorobenzyl)oxy]pyridin-3-yl} amine)-1,3 4-oxadiazol-2-
vljcarbonyi}aminojphenyljcyelohexyl) acetic acid;

{trans-4-[4-{{[5- IH-pyrmlotlB -b]pyridin-5-ylamino)-1,3,4-oxadiazol-2-
yllearbonyl}amino)phenyl]cyclohexyl}acetic acid;
{trans-4-{4-[{{5-[(6-cyanepyridin-3-ylamino]-1,3,4-0xadiazol-2-
vi}carbonylanino]pheny! yoyclohexylaceiic acid;
(trans-4-£{4-[{{5-](3~cyanopyridin-2-yhamino]- 1,3,4-0xadiazol-2 -
yl}ecarbonyllaminelphenyl}cyelohexyllacetic acid;

rag- ethyl 2-{frans-4-{4-[({3-[{2.4,5-triffuorophenyl)amino]- 1,3 4-oxadiazol-2-

- ylicarbenyDamino)phenyl yeyelohexylipropanoate;

rac- ethyl 2-(frans-4-{4-[({5-[(4-cyanophenyllamine]-1,3,4-oxadiazol-2-
yliearbonyllaminojphenylicyclohexyl)propanoate,

rac- ethyl 2-(rans-4- {4-(({5-((3 4-difluorophenytaming - 1 ,3,4-oxadiazal-2-
vl}carbonylamina]phenyl} cyclohex yl)propanoate,

rac- 2-(lrans-4-{4-[({5-1(2,4, 5-trifluorophenyl)amino]-1,3,4-0xadiazol -2 -
yl}earbonyllamino]phenyl}cyelohexylprapanoic acid;
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rac- 2-(trans-d-{4-[({ 3-{(3,4-difluorophenyljamino]-1,3 4-oxadiazol-2-
yl}carbonyl)amino]phenyl }eyclohexy!)propanoic acid;

rac~ 2-{trans-4- {4-[{{ 5-[(d-cyanophenyl jaming]-1,3,4-oxadiazol -2-
ylicarbonyamine]phenyl}cyclohexyl}propanoic acid,
{trans-4-{4-[{{5-[{(4-methylphenyliamine]-1,3,4-oxadiazpl-2-
yl}carbonyl}amino]phenyl) cyclohexyljacetic acid;

(trang-4-{4-[{ {5-[{4-bromophenyllamino]-1,3 4-oxadiazol-2-
yl}earbonyllamino]phenyl}eyclohexylacetic acid;
(trans-4-{4-[{{5-[{4-ethoxyphenyljamino]-1,3,4-oxadiazol-2-
ylcarbonybaming]phenyl}cyclohexylacetic acid;

{teans-4-{4-[({ 5-[{4-tert-butylphenyliamino]-1,3 4-oxadiazol-2-
yihcarbonyDamine]phenyl }eyclohexylacelic acid;

{trans-4-{4-[( {5-[(Z-ethoxyphenylamine]-1,3,4-oxadiazol-2-
vl}carbonyljamino]phenyl}cyclohexyl)acetic acid;

(transa'clu {4-[({5-[(2-methylphenyDamino]-1,3,4-0xadiazol-2~
yl}carbonyl)amino]phenyl }eyclohexylacetic acid;
[trans-4-(4-{[{3-{[4-(aminosulfonyl)phenyl]amine}-1,3,4-oxadiazol-2-
ylicarbonyllaming} phenylicyclohexyl]acetic acid;

(trang-4-{4-[({ 5-{(2-chlorophenyljamino]-1,3,4-oxad.azol-2-

yi fearbonyljamino[phenyl feyvelohexyljacetic gcid;

 (trans-4-{4-[( { 5-[({3-methoxyphenyl)amino]-1,3,4-0xadiazol-2-

yitcarbonyDaming)phenyl i cyelohexyhacetic acid;
{trans-4-[4-({[5-({d-[{triflucromethylithiojphenyl }amino)-1,3,4-oxadiazol-2-  *
vijearbonyi}amino)phenylleyclohexyl}acefic acid;
5-[(3,4-difluorophenyl)amine]-N-(4-phenoxyphenyl}-1,3,4-oxadiazole-2-carboxamide;
5-[(3 4-difluorophenyl)aminol-N-[4-(2-methoxyphenoxy yphenyl]- 1,3 ,4-oxadiazole-2-
carboxamide;
541(3,4-difluorophenylamine]-N-[4-(4-methylphenoxyiphenyl]-1,3,4-oxadiazole-2-
carboxamide;
5-[(3,4-difluorophenyDamingj-N-{4-(3-methoxyphenoxy)phenyl]-1,3,4-oxadiazole-2-
carboxamide;
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N-(3,5-dichiero-4-merpholin-4-ylphenyl-3-{(3-methylphenylamine]-1,3,4-oxadiazole-2-
carboxamide;

N-{6-[4-{cyclopropylmethylipiperazin- 1-ylpyridin-3-y1}-5-[(2-fluorophenyjamino -

1,3, 4-pxadigzole-2-carboxamide;
5-[{2-fluorophenylamine]-N-{6-{4-(2-methoxyethyl)piperazin- 1 -ylpyridin-3-y1}-1,3,4-
oxadiazole-2 -carboxamide;
5-[(2-Tivorophenylaming)-N-(4-(2-morpholin-4-yletioxy)phenyll-1,3.4-0xadiazole-2-
carboxamide;

5-[(2-Huorophenyyaming[-N-{4- 3-hydroxypropoxyplisayll- 1, 3,4-oxadiazole-2-
carboxamide;

N-[4-{2-ethoxyethoxy)phenyl]-5-[{2-Nucrophenylamingl-1,3 ,4-oxadiazole-2-
carboxamide;

N-{4-[2-(diethylamino)-1,1-dimethyl-2-oxoethoxy]phenyl } -5-[(2-fluorophenyljaming] -

1,3,4-oxadiazole-2-carboxamide;

- 5-[{2-flugrophenylamine-N-{4-pyrrolidin- 1 -ylphenyl)-1,3,4-0xadiazole-2-carboxamide,

methyl rans-4-{4-[{{5-[(2.4,5-triflucrophenyDamine]-1,3,4-0xadlazal-2-
yliearbonyDaminephenyl}eyclohexanecarboxvlate;

trany-4- {4-J{{ 5-[(2, 4 5-trifluorophenylamine)-1,3,4-oxadiazol-2 -
yl}earbonyllamine]phenyl} cyclohexanecarboxylic acid;

methyl 6-{4-[{{3-[(2-fluerophenyDamino]-1,3,4-oxadiazol-2-y1} carbonyamine [piperidin-
1-¥l}nicotinate;

6-{4-1{{3~[(2-fluorophenylyamine]-1.3,4-0xadiazol-2-y1} carbonyl Jamine] piperidin-1 -
yltmeotinic acid;

- {4-({({5-[(2-Ouorophenylaming]-1,3,4-axadiazol-2-y1} carbonylamine] piperidin- 1 -

vl inicotinamide;

(6-{4-[({5-[(2-fluorophenyljaminoc]-1,3,4-uxadiazal-2-y1  carbonyl)amine | piperidin-1 -

¥l pyridin-3-yDacelic acid;

5-{13-(anitinocarbony bphenyllamine}-N-(6-morpholin-d-ylpyridin-3-y1)-1,3,4-oxadiazole-
Z-carboxaside;
N-{4-[trans-4-{aminomethyl)eyclohexyljphenyl}-5-[(2-fluorophenyllaminol-1,3,4-
oxadiazole-2-carboxamide;
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fert-butyl [{irans-4- {4-{{{3-[{2-flucrophenyliaminoi-1,3 4-oxadiazol-2-
ylicarbonyDaminalphenyl} cyclohexylimethyl]carbariate;

methyl {1-{5-[({5-[(3,4-diflucrophenyljaming - 1,3, 4-axadiazol-2-
yhcarbonylamine]pyridin-2-y1} piperidin-4-yHacetate;

(1-{3-[{{5-1(3 4-difluorophenyl)amino]-1,3,4-oxadiazol-2-y1 }carbonyl Jaming | pyridin-2 -
yl}piperidin-4-yijacetic acid;

methyl [1-(5-{ [{3~{ [4-{ifluoromethoxyphenyl]amino}-1,3 4-oxadiazol-2-
yhjcarbonyljamine } pyridin-2-yDpiperidin-4.yl]acetate;

(1-C5-{[(5-{[4-(teifluoroimethoxyipheny! Jamino } -1, 3,4-0xadiaze) -2-

yllcarbonyl]aming pyridin-2-yhpiperidin-4-vljacetic acid;
(2R)-2-(trans-4-{4-[({5-[(2,4,5-triflunrophenyDamino]-1,3,4-0xadiazol-2-
yltearbonyliamine]phenyl }eyelohexyl-propancic acid;
(28)-2-(trans-d-{4-1({5-[(2,4,5-triflucrophenylamino]-1,3,4-oxadiazol-2 -
yltcarbonylamino]phenyl}cyclohex ylpropanoic acid;
{2R)-2-{trapy-4-{4-[{{5-](3 4-diflnorophenyliamino]-1,3,4-oxadiazol-2-
yl}carbonylamino}phenyl} eyelohexylpropanoic acid;
(28)-2-(truns-4-{4-[({5-{(3,4-difluorophenyliamine}-1,3 d-oxadiazol-2-
ylycarbonyljamine]-phenyl  cyclohexylpropaneie acid;

(28)-2-(trany-4- {4-[{{5-[{4-cyanoplteny])amino]-1,3 4-axadiazol-2-
yl}earbonyljamine]phenyl} cyelohexyl)-propanoic acid;

(28)-2-{trans-4-{4-[{ { 5-[(4-cyanophenyllamine]-1,3,4-oxadiazol-2-
yl}earbonylamine]phenyl} cyclohexyl)-propancie acid; andfor

ethyl (2R -2-(trans-4-{4-[({5-[(24,5riflngrophenyllamino- 1,3 ,4-oxadiazal-2-
yl}carbonyDamino]phenyl} cyclohexylpropancate;

ethyl (ﬁS)*E—(trans~4- {4-[({5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-
yliearbonyllamine]phenyl} cyclohexyl)propanoate;

ethyl (2ZR)-2-{trans-4-{4-{({5-[(3,4-difluorophenyliamine) -1,3,4-oxadiazol-2-
yi}earbonylaminojphenyl} cyclohexylpropancate;

othyl (25)-2-(trans-4- {4-[({5-{(3,4-difuoropheny!)amino - 1,3,4-oxadiazol-2-
ylicarbonyllamino]phenyl } cyclohexyl)propancate;

ethyl (2R)-2-(trans-4-{4-[{{5~[(4-cyanophenylamino]-1,3 4-oxadiazol-2-
yijcarbonylJamino]phenyl }eyclohexylipropanoate;

(g -
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ethyl (28)-2-(trans-4- [4-[({5-] (4-vyanophenylaminoi-1,3.4-oxadiazol-2-
yl}earbonyhamino]phenyt} cyelohexylpropanoate; and/or

methyl 2-methyl-2-{trans-4- {4-[( {5-{{24,5-trifluoropheny!)amine]-1,3,4-oxadiazol -2-
it earbonylaminelphenyl} cyclohexylpropancate;

2-methyl-2-(trans-4-{4-[({5-[{ 2,4, 5-rifluorophenyllaminc}-1,3 4-oxadiazol-2-
yl)eatbonyDaminglphenyl} cyclohexypropanvic acid; -
L-{5-[{{5-][(3 A-diflucrophenyl)amino]-1,3,4-oxadiazol-2-yl } carbonyljamine] pyridin-2-
vl}-4-methylpineridine-4-catboxylic acid;
1-{3-{{{5-[{4-ethylphenyDamino]-1,3,4-oxadiazol-2-y1} carbonyl yaminc pyridin-2-y1 } -4-
methylpiperidine-4-carboxylic acid,
d-methyl-1-(5-{[(5-{]4-(trifluoromethoxy)phenylJamino}-1,3,4-oxadiazol -2~
yleartbonyl]amine) pyridin-2-vi)piperidine-4-carboxylic acid;
d-methyl-1-{5-[{{5-[(2,4,5-triflvorophenyl)amino]-1,3,4-0xadiazol-2-
¥l}carbonyDamine]pyridin-2-yI} piperidine-4-carboxylic acid;
4-methyl-1-(5-{{(5-{[4-(irifluoramethyl)phenyljamino}-1,3,4-oxadiazol-2-
yl)carbonyl]amino} pyridin-2-yDpiperidine-4-carboxylic acid;
1-(5-{[{5-{{4-(4-chiorophenoxy)phenyllamino}-1,3 4-oxadiazol-2-
yijearbonyl]amine] pytidin-2-y1}-4-methylpiperidine-4-carboxylic acid;

methy! [-{5-[({5-[(34-dillucrophenylamino]-1,3,4-0xadiazol-2-
vi}carbonylamine]pyridin-2-y1} -4-methylpiperidine-4-carboxylate;

methyl 1-{5-[{{5-[(4-ethylphenyllamino]-1,3,4-oxadiazol-2-y1 }earbony)amino)pyridin-2-
yi}=4—1ﬁeth vipiperidine-4-carboxylate, :

methyl 4-methyl-1-(5-{[(53-{[4-(trifluoromethoxy)phenyl]amino }-1,3,4-oxadiazol-2-
yl}earbonyl]aming} pyridin-2-yl)piperidine-4-carboxylate;

methyl dmethyl-1-{5-[({5-[(2.4,5-rifluotophenyDamine]-1,3,4-oxadiazol-2-
y1}carbonylyaminelpyridin-2-yl} pipetidine-4-carboxylaie;

methyl 4-methyl-1-(3-{1(5-{[4-(triuoromethyl)phenyljamino}- 1,3,4-oxadiazol-2-
ylearbonyljamine} pyridin-2-ypiperidine-4-carboxylate;

methy) 13- {[(3-{{4-(4-chlorophenoxy)phenyl}aming}- 1 ,3,4-oxadiazol-2-
yhearbonylJaming} pyridin-2-y1)-4-methylpiperidine-4-carboxylate;

L-(5-4 13-4 [4-{d-chlorophenoxyiphenyl|amino t-1,3 4-oxadlazol-2-
yl)earbonyl]arino}pyridin-2-ylpiperidine-4-carboxylic acid; B
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methyt 1-{5-1{{5-[{4-ethylpheny)amino-1,3,4-oxadiazol-2-yl } carbanyDamino]oyridin-2-
yl}piperidine-4-carboxylate; |

methyl 1-{3-{[(5-{[4-{trifluoromethoxy)phenyl]amino}-1,3 4-oxadiazol-2-
yl)carbonyl]amino}pyridin-2-yi)piperidine-4-carboxylate;

methyl L-(3-{[{3- {[4-({rifluoromethyDphenyl]amino}-1,3 4-oxadiazol-2-
ylearbonyljamine }pyridin-2-y])piperidine-4-carboxylate;

{frans-d-{4-[({ 5-[(2-chloro-4-methylphenyl)amino]-1,3,4-oxadiazol-2-
yl}earbonylyamine Jphenyl} eyefohexyacetic acid;

(trans-4-{4-[({ 5-[(4-methexy-2-methylphenyljamino]-1,3,4-oxadiazol-2-
yl}carbonylJamino|phenyl}eyclobexyDacetic acid;
(trans-4-{4-[({5-[(4-fluoro-2-methylphenyljamino]-1,3 4-oxadiazol-2-
yl}earbonyamina |phenyljeyelohexyllacetic acid;
[trans-4-(4-{[(5-{[4-Tuoro-2-(trifluoromethyl)phenyl]amino}-1,3,4-oxadiazol-2-
ylcarbonyl]amine} phenyleyclohexyl]acetic acid;
{trans-4-{4-[{{3-[(2,4-dichlorophenyl)amino]-1,3,4-oxadiazol-2-
yl}earbonyl)amino]phenyl eyclohexylacetic acid;
(Irﬂ?1$~:4-{4—[({5-[(2-6!110ID=4~C}' anophenyl)amine]-1,3,4-oxadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexyDacelic acid;
(trans-4-{4-[{{5-[(4-cyanp-2-methylphenyl)amino)-1,3,4-oxadiazol -2 -
vi}earbonyDamino]phenyl}eyclohexylacetic acid;

{(trans-4- {4-[({ 3-[{4-chloro-2, 5-dimethvlphenyDaniine] -1,3,4-oxadiarnl-2-
yl}carbonyl)aminelphenyl} eyclohexylacetic acid:
(trans-4-{4-[({5-(4-cyano-2-ethylphenyljaming]-1,3 4-oxadiazol-2-
yl}carbonylaminolphenyl} cyclohexyl)acetic acid;

{trans-d-{4-[{{ 5-[{2-chloro-4-fluorophenyl)aming]-1,3,4-oxadiazol - 2-
yl}carbonyl)amino]phenyl} cyclohexylacetic acid,;

(trans-4-{4-[(§ 3-[(4-chloro-2-methyiphenyl)amino]-1,3,4-oxadiazol-2-
yljcarbonylamino jphenyl}cyclohexyilacetic acid;
{trans-4-14-[{{5-[(2,3-dichlorophenyl)amino]-1,3,4-0xadiazal-2-
yl}carbonyljamino]phenyl }cyclohexylacetic acid;
{trans-4-{4-[({5-[(2,3-dichlorophenyl}aminc]-1,3 4-oxadiazol-2-
yl}earbonylaminofphenyl} cyclohexylacetic acid;



-

L5

20

25

K11}

WO 2006/ 1Y PCTACBRSANTIG

- 03 -

methyl 1-(5-§[(5-{{4-{4-chlorophenoxyiphenyllamine}-1,3,4-oxadiazol-2-
yijcarbonyl]amine}pyridin-2-ylpiperidine-4-carboxylate;
[1-(5-{[(5-{{4-(4-chlorophenoxy)phenyllamino}-1,3,4-oxadiazol-2-
yl)ecarbonyljamino}pyridin-2-yl)piperidin-4-y{]acetic acid;

methyl [1-(5-{1(5-{{4-(4-chlorophenoxy)phenyljamina}-1,3,4-0xadiazol-2-
ylicarbonyl]amine} pyridin-2-yl)piperidin-4-yljacetate;

rac-ethyl Z-(trans-4- {Z-chloro-4-{{{5-[(2,4,5-trifluoroshenyljaming}- 1, 3,4-oxadiazel-2-
ylicarbonyDamino]phenyl} eyclohexyl)propancate,

rac-ethyl 2-(trans-4-{3-chloro-4-[{{5-[{2 4,5-trifluaro shenyljamino]-1,3,4-oxadiazol-2-
¥l learbonyDamino]pheny] ) eyelohexylpropanoate;

rac-2-(trans-4-{ 2-chloro-4-[{ { 5-[{ 2,4, 5-trifluorophenyDamino]-1,3 d-oxadiazol-2-
vl}carbonylfaminolphenyl }eyelohexylpropancic acid;

rac-2-(trans-4-{ 3-chloro-4-[( {5-[(2,4,5-trifluorophen; Damino]-1,3,4-oxadiazol-2-
yl}earbonylamino]phenyl}cyclobexyl)propanoic acid;

ethyl cis~4- {4-[({5-[{2.4,5-trifluorophenylamino]-1,3,4-oxadiazol-2-yl }carbonylyamino]-
phenoxy}eyclohexanecarboxylate,
cis-4-14-[{{5-[{2,4,3-triflucrophenyliamine}-1,3,4-oxadiazol-2- catbonyDamino]-
phenoxy}eyclohexanecarboxylic acid;

{1- {5—[{{ 5-{{4-ethylphenyl}amino]-1,3 4-oxadiazol-2-y1} carbonyllamine | pyridin-2-
y1}piperidin-4-ylacetic acid;

[1-(5-{[{5- {[4-{triflueromethyl)phenyl]amino }-1,3,4-oxadiazol-2-

yDearbonyl)amino jpyridin-2-y])piperidin-4-yl)acetie acid;

_ methyl (1-{5-{{{5-{(4-ethyiphenyJamina]-1,3 A-oxadiazal-2-¥1} catbornyllamino fpyridin-2-

¥l pipéridin-4-yljacetate;

methyl [1-(5-{[(5-{[4-(triflucromethyl)phenyl]laminc } -1,3,4-0xadiazol-2-
yhearbonyl]amine }pyridin-2-yDpiperidin-4-yl]acetate;

1-{5-[( { 3-[(4-ethylphenyDamino]-1,3 4-oxadiazol-2-y1} carbonyDamino] pyridin-2-
yi}piperidine-4-carboxylic acid;

i

1-(5-{f(5- {[4-(trifluotomethoxy)phenyl]amino} -1,3,4-oxadiazol-2-
yijcarbonyl]amine} pyridin-2-yD)piperidine-4-carboxylic acid;
1-{3-{[(5-{[4-(trifluoromethyl}phenyl]amino}-1,3,4-oxadiazo]-2-
yl)carbonyljamino} pyridin-2-yl)piperidine-4-carboxylic acid;

(6
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(frans-4-{4-1{ | 5-1(2-bromae-4-methylphenylamino}-1,3 4-oxadiazol-2-

¥l }carboryDamino]phenyl levelohexyhacetic acid;
[trans-d-{4-{[{5-{[2-chloro-3-(trifluoromethy!)phenylJamino}-1,3,4-0xadiazol-2-
ylcarbonyl]amine} phenyl)cyclohexyl]acetic acid;
[trens-4-(4-{[{5-{[2-bromo-4-(trifluoromethylpheny. Jamino}-1,3,4-oxadiazoi-2-
ylcarbonyllaming } phenyheyclohexyllacetic acid; ‘ ~
[trans-4-(d-{[{3-{[2-chloto4-(irifluoromethiyl)phenyl Jaming }-1,3,4-0xadiazol-2-
yljearbonyljamina} phenyleyclohexyl]acetic acid;

(Im;ﬂ-#-{él-[{ {3-[{4-bromo-2-chlorophenylamino]-1,3,4-oxadiazol-2-
¥l}carbonyljamino]phenyl jeyelohexyllacetic acid;

{trans-d-{d-[{ { 3-[(3-chloro-2-methylphenyiiaminag)- 1.,3,4-0 xadiazol-2-
ylicarbonylaminolphenyt}cyelohexyl)aceiic acid,

(trans-4-{4-[({ 5-[(5-bromo-2-methylphenyDaiming]-1,3,4-oxadiaz0l-2-
yl}earbonyhamino]phenyl}cyclohexyl)acetic acid;
(trans-4-{4-[({5-[(2-chloro-53-fluorophenyliamina]-1,3,4-oxadiazol-2-
yi}carbonyDamino]phenyl}eyclohexylacetic acid;
{trans-d-{4-[{{5-[(2-chloro-S-methylphenybaminol-1,3,4-oxadiazol-2-
yllcarbonyljamino |phenyl}eyciohexyljacetic acid;

{traps-4-14-[{{ 3-[(5-chloro-2-methylphenyDamino]-1,3,4-0xadiazol-2-
yl}carbonyl)amino]phenyl}cyclohexylacetic acid;

ethyl 2-(3-{4-[{{5-[(3,4-difluorophenylaminc]-1,3 4-oxadiazol-2-
yl}eacbonyDamino]phenyl deyelobutylpropanoate;

2-{3-{4-[({5-[(3 A-difluorophenyl jamino]-1,3 4-oxadiazol-2-
yl}earbonylamino]phenyl tcyclobutylpropanoic acid;

methyl 1-{5-[{{3-[(3,4-difluorophenyl}amina]-1,3,4-oxadiazol-2-y1} carbonyl)amino]-3-
methylpyridin-2-yl}pipetidine-4-carboxylate;

methyl 1-{3-methyl-3-{[(5-{[4-iriluotomethoxy)phenyllamino} -1,3,4-oxadizol-2-
yljearbonyljamino }pyridin-2-ylpiperidine-4-carboxylate;

methy! 1-(3-methy!-5-{[(5-{[4-triflucromethyl)phenyljamino t-1,3,4-0xadizol-2-
}rljl:arl:;ml}'l] amino} pyridin-2-yl)piperidine-4-carboxylate;

methy} -{5-[({5-[(4-ethylpheny])amino]-1,3,4-oxadiazol-2-y1 }carbonyl)amino]-3-
methylpyridin-2yl}piperidine-4-carboxylate; -
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methy!l (1-45-1({5-1(3,4-difluorephenylamino]-1,3,4-oxadiazol-2-yl} carbanyl]amino]r}

methylpyridin-2-yl} piperidin-4-yi)acetate;

methyl [1-(3-methivl-3-{{(5-{ (4 trifluaramethyliphenyllaming ) - 1,3 A-oxadizol-2-

ylyearbonyllaming } pyridin-2-ylpiperidin-4-yllacetate;

methyl [1-(3-methyl-3- {[(5- {[4-trifluoromethyljphenyl]aminc}-1,3,4-oxadizol-2-

yl}car‘ﬁunyl]mninu}pyridin—i—yl}pi peridin-d-y|lacetate;

methyl (1-{5-[({5-[(4-ethylphenyljamine]-1,3,4-oxadiazol-2-yl }carbonylamine]-3-

methylpyridin-2vl}piperidin-4-yl}acetate;

erhyl 2-(1-{ 51015003 4-difluorophenylamine]-1,3,4-onadiazol-2 -y} s carbonyDareing -3 -

methylpyridin-2-y1} piperidin-4-ypropancate;

ethyl 2-[1-{3-methyl-5-{[{5-{[4-trifluoromethyphenyllamino }-1,3,4-oxadizel-2-

ylcarbonyl]amino} pyridin-2-yl)piperidin-4-y[]propancate,

ethyl 2-(1-{3-methyl-3-[({5-[(Z,4,5tifluorophenyllamine]-1,3,4-oxadiazol-2 -

vl}carbonyllamino]pyridine-2-y1} piperidin-4-yHpropanoate;

ethyl 2-(1-{5-1({5-{(a-ethylphenylaminei-1,3,4-oxadiazol-2-y1  carbonyamino]-3-

methylpyridin-2yl} piperidin-4-yl)propanoate;

{1-{5-[({5-[(3,4-difluorophenyllamine]-1,3,4-0xadiazol-2-yl jearbonyljamine]-3-

methylpyridin-2-yl} piperidin-4-ylacelic acid;

[1-(3-methyl-5-{[{5-{[4-(trifluoromethoxy)phenyl]amino}-1,3,4-oxadiazol-2-
yljearbonyllamine } pyridin-2-v)piperidin-4-y!]acetic acid;
[1-{3-meﬂ1yl~5— 1 1(53-{[4-{tofluoromethyl)phenyl]amino }-1,3,4-oxadiazol-2-
yljcarbonyl]lamino} pyridin-2-yypperidin-4-yl]acetic acid;
(1-{5-[({5-[(4-ethylpbenyl)amino]-1,3,4-oxadiazol -2-yi }earbonyl)amino]-3-

methylpyridin-2-y1}piperidin-4-y1)acelic acid,

1-£5-[({5-[(3,4-difluorophenylamino]-1,3,4-oxadiazal-2-yl} carbonyJaming]-3-

methylpyridin-2-yl} piperidineg-4-carboxylic acid,

1-(3-methyl-53-{1(5-{[4~(trifluoromethoxy)phenyl]amino}-1,3,4-oxadiazol-2-
yhjcarbonyllamino} pyridin-2-yt)piperidine-4-carboxylic acid;

o

1-(3-methyl-5-{ [(5-{[4-(trifluoronsethyi }phenyllamino }- 1,3,4-oxadiazol-2-

ylycarbonyllamine} pyridin-2-y{)piperidine-4-carboxylic acid;
1-{5-[({3-[(4-ethylphenyl)amino]-1,3,4-oxadiazol-2-yi} carbonylamine]-3-methylpyridin-

2-yl}piperidine-4-carboxylic acid;

1K)
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2-(1-§3-methy1-5-T({5-{(2.4,5-uwiflucrophenyllamine) - 1,3.4-oxadiazal-2-
ylicarbonylamine]pyridin-2-yl} piperidin-d-yl}propancic acid;

methyl {1-{5-[({53-1(3 4-diflucrophenyllamine]-1,3,4-oxadiazol-2-
yvljcarboitylyamino]pyridin-2-y1 }-4-methylpiperidin-4-ylacetate;
1-{5-4[{5-{[4-(4-flucrophenoxy)phenyl|aminc}-1,3,4-oxadiazol-2-
vijcarbonyllamino} pyeidin-2-ylipiperidine-4-carboxylic acid;
b-(3-1[(3-{[4-{4-fluorophenaxy)phenyl]amino } - 1,3, 4-oxadiazol-2-
ylearbonyllaming }pyridin-2-y1}-4-methyipiperidine-4-carboxylic acid,
[1-{3-{[{5-{[4-(4-[luorophenoxy)phenyllamino}-1,3,4-oxadiazol-2-
yhcarbonyllamino pyridin-2-yDpiperidin-4-yllacetic acid;

methyl 1-(5- {[(5-{{4-(4-fluorophenoxy)phenyllamine}-1,3 4-oxadiazol-2-
yljcarbonyllamino ppyridin-2-ylpiperidine-4-carbox vlate;

methyl [1-(3-{[(5-{[4-(4-fluorophenoxy)phenyl]laming}-1,3,4-oxadiarol-2-
ylearbonyl]amino} pyridin-2-ylpiperidin-2-yl]acctate;

methyl 1-(3-{[(5-{[4-{4-Tluorophenoxy)phenyl]aming} -1,3,4-oxadiazol-2-
yhearbony!l]aming} pyridin-2-y1)-4-methylpipetidine-4-carboxylate,
{1-{5-[{{3-[(3,4-difluoropbenyljamino]-1,3,4-oxadiazol-2 -yl }carbonyDamino] pyridin-2-yl}-
d-methylpiperidin-4-yhacetic acid;

{4-m ethyl- 1-£5-[{{5-[(2,4,5-trifluorophenyl)amino]-1,3 4-oxadiazol-2-

- yl}carbonylyamino]pyridin-2-vi} piperidin-4-ylacetic acid;

[4-methyl-1-(5-{[{5-{[4-(triflucromethyl)phenyl}amino}-1,3,4-oxadiazot-2-
ylyearbonyl|aming}pyridin-2-ylpiperidin-4-yljacetic acid; and/or -~
[1-(5-{ [(5-{{4-(4-flnovophenoxy)phenyl]amino}-1,3,4-oxadiazol-2-
ylcarbonyllamino} pyridin-2-y1)-4-methyipiperidin-4-yl]acetic acid.

In a further aspect of the invention, there is provided any one or more of the
following compounds, ot phatmaceutically-acceptable salts or pro-drugs thereof:
N-[4-(4-motpholiny}phenyi]-5-[[3-(phenylmethoxy)phenyl]amino]-1,3 4-oxadiazole-2-
carboxamide;
5-((3,4-ditiucrophenylamino]-N-|4-(4-morpholinyl}phenyi]-1,3,4-oxadiazole-2-
carboxamide:;
5-[(2,4-difluorophenyl}amino ]-N-[4-{4-morpholinyl)phenyl]-1,3,4-0xadizzole-2-
carboxamide;
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3-[(2-fluorophenyljamine-N-[4-(4-morpholinyl)phenyl]-1,3,4-oxadiazole-2-carboxamide;
and

5-[(2-1luorophenylyamino]-N-[6-(4-marpholinyl}-3-pyridinyl]- 1,3, 4-oxadiazole-2-
carboxamide.

In a further aspect of the invention, there is provided any one or more of the
follnwing compounds, or pharmacentically-acceptable salts or pro-drugs thereoft
N-[4-(4-acetylpiperazin-1-yliphenyl]-5-[(2,4-difluorophenyllaming)-1,3,4-oxadiazole-2-
carboxamide,
N-[4-(4-acetylpiperazin-1-yliphenyl]-5-[{4-chlerophenylamino]-},3.4-oxadiazole-2-
carboxamide,
N-[4-(4-acetylpiperazin-1-yDphenyl]-5-[(3-chlorophenyDamino]-1,3,4-oxadiazole-2-
carhoxamide;
N-[4-{4-acetylpiperazin-1-yl)phenyl]-5-[(2,4,5-triflucrophenyl)amino]-1,3,4-oxadiazole-2-
carboxaimide;
N-[4-{4-acetyl-I-piperazinyl)pheny!}-5-[(2-fluorophenyllamino]-1,3,4-oxadiazale-2-
carboxamide;

N-[6-(4-acetyl-1-piperazinyl)-3-pyridinyl}-5-[(2-fluorophenylamine]-1,3 ,4-oxadlazole-2-
carboxamide; and

5-[{2-fluoroplenyljaming]-N- {6-[4-(pyridin-3-ylcarbonyl }piperazin-1-yl]pyridin-3-y1}-
1,3.4-oxadiazole-2-carboxamide,

In a further aspect of the invention, there is provided any one or more of the
following compounds, or pharmaceutically-acceptable salls or pro-drugs therecl:
sodium (trans-4-{4-[{ {5-](2,4,5-trifluorophenyhatmine]-1,3,4-oxadiazol-2-
yltcarbonyl)ainino)phenyl } cyclohexylacetaie;

{trang-4-[4-( {[ 3-(pyridin-2-ylaming}-1,3,4-oxadiazol-2-

yl]carbonyl} amino)phenyl]cyclohexyl}acetic acid,
(trans-4-{4-[({5-[(3,4-difluorophenylamino}-1,3,4-oxadiazol-2-
yi}carbonyl)amino)phenyl} cyclohexylacetic acid:
(trans-4-{4-[({5-[(2,4,6-trifluorophenyl)amina]-1,3 4-oxadiazol-2-
yljearbonylyaminc]pheny! }eyclohexyljacetic acid;

[trans-4-(4- {[(5-{[4-{trifluoromethyl}phenyl]lamino}-1,3,4-oxadiazol -2-
yljearbonyl]amino}phenylicyclohexyljacetic acid;
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(trans-4-{4-[({5-[{4-cyanophenyDamine]-1,3 4-oxadiazol-2-
yIlearbonyDaming|phenyl}oyelohexyllacetic acid;
[trans-4-{4-{[{5~{[4-(trifluoromethoxy)phenyl]amino }-1,3,4-oxadiazol-2-
}'1}carl:lronyl]aminn}phenyl)cyclnhexyl}acetiu acid;

{trans-4-{ 5-[{ {3-[(2,4,5-trifluorophenylaminn]-1,3,4-oxadiazol-2-
yl}carbonylamino) pyridin-2-yii cyclohexyhacetic acid;
trang-4-{4-[({5-[(2,4,5-trifluorophenylamino]-1,3,4-oxadiaza]-2-

vl}carbonylamino]phenyl} cyclohexanecarboxylic acid;

(28)-2-(trans-4-{4-[({5-[(2,4,5-triflvorophenyl)amine]-1,3,4-0xadiazol -2-

yllcarbonyDaminojphenyl} eyclohexyl)-propanocic acid;
(2,5'}-2-(Imn.v-dr—{4-[({5—[{2,4,5atriﬂuﬂmphen}rl)amim]- 1,3, 4-oxadiazol-2-
yl}carbonyl)amino]pbenyl}cyclohexylpropanoic acid; -
(28)-2-(trans-4-{4-[{{5-[(3,4-difluorophenyllaminec]-1,3,4-oxadiazol-2-
yi}carbonyllamino]phenyl} cyclohexyl)propancic acid;
{28)-2-(trans-4-{4-[({53-[(3,4-difluorophenyllaminec]- 1,3 4-oxadiazol-2-
yl}carbonyl)aminoj-phenyl} cyclohexyl)propancic acid,

trans-4- {4-( { 3-[(2,4,3tnfluorophenyilaming]-1,3,4-oxadiazol-2-
yl}carbonylaminolphenoxy} eyclohexanecarboxylic acid;
1-{3-[{{5-[(2,4,5-triflucrophenylamino]-1,3,4-oxadiazol-2-y1} carbonyllamino] pyridin-2-
yl}piperidine-4-carboxylic acid;
(1-{3-[({3-[(2,4,5-rifluorophenyl)aming]-1,3,4-oxadiazol-2-y1  carbonyamino] pyridin-2-
¥yl piperidin-4-yliacetic acid; :

methy! (1-{5-[({3-[(3,4-diftuorophenyl}amino]-1,3,4-oxadiazol-2-
vltearbonyijamino)pyridin-2-y1} piperidin-d-yljacetate;

({3 S)-S;-{4~{[{5-[{3,4—diﬂum'ﬂphen}'l}aminu]-1 ,3.4-oxadiazoi-2-
yliearbonyljaminophenyl} cyclopentybacetic acid;
((3R)-3-{A-[({5-[(3,4-difluorephenylaminag]-1,3,4-oxadiazol-2-
yljearbonylamino]pheny!} cyelopentylacetic acid,

3-{4-({{3-[(3 A-difluorophanylyamino]-1,3,4-oxadiazol-2-
yi}earbonyl)amino]benzyl}eyclobutanecarboxylic acid;
[trans-4-{4-{[{5-{[6-(4-chlorophenoxy)pytidin-3-ylJamine}-1,3,4-oxadiazol-2-
yl)earbonyljamine} phenylcyclohexyl]acetic acid;
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[trans-4-{4-{[{3-{[6-{t-meithoxyphenoxypyridin-3-yl]Jamino §-1,3,4-oxadiazol-2-
yljcarbonyllamino} phenylicyclohexyl]acetic acid;
{irans-4-[4-{{[5-(quinolin-3-ylamino)-1,3,4-oxadiazol-2-
ylJcarbonyl}aming)phenyl]cyelohexyitacetic acid;
(trans-4-§{4-[{{5-[{5-bromopyrazin-2-yDamino]-1,3,4-oxadiazol-2-
yl}carbonyhamine]phenyl} cyclohexyljacetic acid,

{ trans-4-[4-{{ [ 5-{pyridin-3-ylamino)-1,3,4-oxadiazol-2- -
yljearbonyitaminojphenyijoyelohexyl}acetic acid;

(trans-4-{4-[{ { 5-[{6-methoxypyridin-3-yDamine)-1,3,4-oxadiazol-2-
yl}earbonyljamino]phenyl} cyclohexyljacetic acid;
[trans-4-(4-{[({5-{[4-cyano-3-{trifluoromethyl)phenyl]amino }-1,3,4-0xadiazol-2-
}fl}tarb;onyi]umim}phen}'l}cyclohex}rl]a{:eﬁc acid; and/or selected from
2-methyl-2-{irans-4- {4-[{{ 5-[(2,4,5-rifluorophenyllamine]-1,3,4-oxadiazol-2 -
vl}carbonybaminolphenyl) cyclohexypropancic acid;

1-{5-[{{5-[{3,4-di [luorophenylyamino]}-1,3,4-oxadiazol-2-yl} carbonyl)amine] pyridin-2-
¥1}-4-methylpiperidine-4-carboxylic acid;
1-{5-[({5-{(4-ethylphenyl}amino]-1,3,4-0xadiazol-2-y1} carbonylyamine ] pyridin-2-yl }-4-
ﬁlethylpipcridine-4-carb0xylic acid;
4-methyl-1-(5-{[{5-{[4-(trifluoromethoxy)pheny!l|amino}-1,3,4-oxadiazol-2-
yl}carbonyl]lamino } pyridin-2-ylpiperidine-d-carboxylic ucid;
4-methyl-1-{5-{({5-][(2,4,5-trifluorophenyDamine]-1,3,4-oxadiazol-2-
yi}carbonyl}amino] pyridin-2-y} piperidine-4-carboxylic acid;
d-methyl-1-(5-{{3-{ [4-{trifluoromethy)phenyllamine}-1,3,4-oxadiazo] -2-
yDecarbonyllamino} pyridin-2-yDpiperidine-4-carboxylie acid;
1-{3-{[{5-{[4-(4-chlorophenoxyiphenyl]amino}-1,3,4-oxadiazol-2-
yl}carbonyl]lamino } pyridin-2-y13-4-methylpiperidine-4-carboxylic acid;
1-(5-{[{5-{{4-(4-chlorophenoxy)phenyl]amino}-1,3,4-oxadiazol-2-
yljearbonyijumin } pyridin-2-yUpiperidine-4-carboxylic acid:
(1-{5-{({5-{[4-(4-chloroplienoxyphenyllamino}-1,3.4-oxadinzol-2-
yl)earbonyljamino }pyridin-2-yl)piperidin-4-yllacetic acid;
ra-2-(trans-4-{2-chloro-4-{({5-[(2,4,5-trfluorophenylamine]-1,3,4-oxadiazol-2-
yl}earbonyljamino]phenyl} cyclohexyl}propancic acid;
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rac-2-{trans-4-{3-chloro-4-({3-[(2.4,5trifluorophenyDamino]-1,3 4-oxadiazol-2»
yl}carbonylamino]phenyl}eyclohexypropaneic avid;
cis-4-{4-[{{5-[{2,4,5-triflucrophenyamine]-1,3,4-0oxadiazol-2-yl } carbonylJamino]-
phenoxy}eyclohexanecarboxylic acid;

{1-{5-[({5-[(4-ethylphenyl)amina]-1,3 4-oxadiazol-2-yl} carbonyl}amine] pyridin-2-
yi}piperidin-4-yljacetic acid;
[1-(5-£1(3-{{4-Crifluoromethyl)phenyllamino}-1,3,4-oxadiazol-2-
ylcarbonyllaming ) pyridin-2-yDipiperidin-4-yl]acetic acid;
1-{5-[({5-][{4-ethylphenyl}amino]-1,3,4-oxadiazol-2-y] } carbouyl)amino]pyridin-2-
yl}piperidine-d-carboxylic acid;

1-(5-{[(5-{[4-{trifluoromethoxy)phenyl]amino} -1,3,4-oxadiarol -2-
yhearbonyl]aming } pyridin-2-yhpipetidine-4-carboxylic acid;
1-(3-{[(5-{[4-(trifluoromethyl)phenyl]amino}-1,3,4-0xadiazol-2-
yljearbonyl]amine ypyridin-2-y}pipeiidine-4-carboxylic acid,
{trans-4-{4-[({5-[(2-chloro-4-methylphenylyaminec]-1,3,4-oxadiazol~2-

vl carbonyljamino]phenyl} cyclohexyliacetic acid;
{trans-4-{4-({3-{(4-methoxy-2-methylphenyl}aminol-1,3,4-0xadiazol-2-
yl}carbonyllaminc]lphenyl} cyclobexyhacetic acid;
{trans-4-{4-[({5-[(4-fluoro-2-methylphenyl)aming)-1,3,4-oxadiazol-2-

¥} carbanyljumino]phenyl} eyclohexylacetic acid;
[traris-4-(4-{[(5-{[4-Dluore-2-(triflucromethyliphenyijaminc}-1,3,4-oxadiazol-2-
yDcarbonyl]aming}phenyleyclohexyljacetic acid;

{trams-4-{4-1({5-[(2 4-dichlorophenyljamino]-1,3,4-oxadiazol-2-
yl}carbonyllaming)pheny! }cyciohexyllacetic acid;
{trans-d-{4-[{{5-{(2~-chloro-4-cyano [:;hcnyl}amino} 1,3,4-oxadiazol-2-
yl}earbonyl)amino]phenyl} cyclohexyljacetic acid;
(trans-4-{4-{{{5-[(4-cyano-2-methylphenyljamine]-,3,4-oxadiazol-2-
yliearbonyDaminolphenyl joyclohexylacetic acid,
{trans-d-{4-[({5-{(4-chlora-2,5-dimethylphenyDamino]-1,3,4-oxadiazol-2-
yl}carbonyljamine]phenyl}eyclohexylacetic acid,
(trans-4-{4-{({5-[(4-cyano-2ethylphenyl)amino}- 1,3 ,4-oxadiazol-2-
ylicarbonyllaminojphenyl}eyclohexyDacetic acid;

2y
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(trauy-4-{4-[{ [ 5-1(2-chloro-4-{luorophenylyaminoj-1,3,4-0xadiazol-2-
yl}carbonyljamine |phenyl j cyclohexy(ljacetic acid;
(irans-4-{4-[{{5-[(4-chloro-2-methylphenyljamina]-1,3,4-oxadiazol-2-

vl }earbonyl)amino]pheny!} cyclohexyljacelic acid,
{trans-4-{4-[({5-[(2,3-dichlorophenyl)amino]-1,3,4-oxadiazol-2-
yl}carbonylamino}phenyl} cyclohexyljacetic acid,
(frans-4-{4-[{{5-[(2,5-dichloraphenyljaming]-1,3 4-oxadiazol-2-
yi}carbonyllamino]phenyl} cyelohexyliacetic acid;
(renes-4-{4-[({5-[(2-bromo-4-utethyiphenylJamina|-1,3 4-oxadiazol-2-
¥l}carbonyllamine|phenyljeyclohexyllacetic acid;
[trans-4-(4-{1(5-{[2-chloro-3-(triflucromethylphenytjamine}-1,3 4-oxadiazol-2-
ylcarbonyllamino} phenylicyclohexyllacetic acid,
[trans-4-{4-{[{5-{[2-bromo-4-(trifluoromethyl)phenyljamine}-1,3,4-oxadiazol-2-
ylearbonylJaminolphenyljcyelohexyllacetic acid;
[trams-4-(4-{[{5-{[2-chloro-4-(lxifluoromethyl)phenyl]lamino}-1,3 4-oxadiazol-2-
yhearbonylJamino) phenyljoyelohexylacetic aeid,
{trans-4-{4-[({5-[(4-brome-2-chlorophenyliamingj-1,3,4-oxadiazol-2-
yl}carbonyllaming]phenyl} cyclohexyljacetic acid;
{trans-4-{4-[({5-[(3-chloro-2-methylphenyl)amino]-1,3,4-oxadiazol-2-
yljcarbonylamivojphenyl} cyclohexylacetic acid;

(ﬂ'ﬂﬂ&'-ﬁ*{‘i"[( 15-[{5-bromo-2-methylphenylamino]-1,3,4-oxadiazol - 2-
yl}earbonyllaminglphenyl} eyclchexylacetic acid;
{trans-4-{4-{{{5-I{2-chloro-5-fluprophenyliamino]-1,3,4-oxadiazol-2-

¥l carbonylaming [phenyl }eyclohexyllacetic acid;
(#rang-4-{4-[{{5-[{2-chloro-5-methylphenyllamine]- | ,3,4-oxadiazol-2~
yl}carbonyllamine|phenyl} cyclohexyljacetic acid;
(frans-d-{4-[{{5-[{5-chloro-2-meihylphenyllaming)-1,3,4-oxudiazol-2-
ylicarbonylaminolphenyl} eyclohexylacetic acid;
2-(3-{4-{({5-((3 . 4-diflucrophenyl)amino]-1,3,4-oxadiazoi-2-
vl}carbonylamino]phenyl }eyclobutylpropancic acid;
(1-45-[({5-[(3.4-difluorophenyllamino]- 1 ,3,4-oxadiazol-2-y!  carbonylJamino]-3-
methylpyridin-2-yi} piperidin-4-yDacetic acid;

PCTHGBZOOS/047 26
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[1-(3-methyl-5-{ [{5-{ [4-{trifluoromethoxy)phenyljan.ino}-1,3 4-oxadiazol-2-
yl}earbonyl]amino }pyridin-2-y[)piperidin-4-yl]acetic acid,
[1-(3-methyl-5- {[(5-{[4-(trifluvro methyl}plmn}rl]amillm}ﬂ 1,3,4-0xadiazol-2-
vhcarbonyamino ypyrdin-2-yHpipendn-4-y) acetic acid,
{1-{5-[({5-[(4-ethylphenyllamine]-1,3 4-oxadiazal-2-y1}carhonyDaming-3-
methylpyridin-2-y1} piperidin-d4-ylacetic acid;
1-{35-[{{5-{(3.4-difluorophenylamino]-1,3,4-oxadiazol-2-yl} carbonyl)amina]-3-
methylpyridin-2-yl} piperidine-4-carboxylic acid,
1-(3-methyl-3- {{(5-{[4-(trifluoromethoxy)phenyllamine-1,3, 4-oxadiazol 2-
yljcarbony[Jamino} pyridin-2-yi)piperidine-4-carboxylic acid,
1-(3-methyl-3-{[(5-{[4-(wifluotomethyyphenyl]aminc}-1,3 4 -0xadiazol-2-
ylcarbonyllamine] pyridin-Z-yl)piperidine-d-carboxylic acid;
1- {55 (4 -ethylphenyDamine) - 1,3,4-0xadlazol-2 -yl Y carbonylarming [-3-methylpyridin-
2-yl)piperidine-4-carboxylic acid; |
2-(1-{3-methyl-5-[({{5-[(2,4,5-trifluorophenyl)aminc]-1,3,4-oxadiazol-2-
yl}earbonyl)amino]pyridin-2-yl} piperdin-4-v!propeneic acid; -
1-(3-§115-{]4{4-Tluorophenoxy)phenyl|amino}-1,3,4 -oxadiazol-2-
yllearbonyllamino Ypyridin-2-ylpiperidine-4 -carboxylic acid;
1-(3-{[(5-{[4-{4-Tluorophenoxy)phenyljamine}-1,3,4-oxadiazol-2-
yl)carbotyl]amine} pyridin-2-y1)-4-methylpiperidine-4-carboxylic acid,
[1-{3-{[{5-{[4-(4-Auorophenoxyipheny[lamino}-1,3,4-oxadiazol-2-
yl)ﬁarh@nyl‘_‘,:&mimj}‘prjfridin—?.-yl}pipmﬁdin—#-y‘l]aceliﬂ acid;
{(1-{5-[({5-[(3,4-difluorophenyhamino]-1,3 4-oxadiazal-2-yi} carbanylaming pyridin-2-y13} -
4-methylpiperidin-4-yljacetic acid;
(4-methyl-1-{5-[({5-](2,4,5-triflucrophenylaminoj-1,3,4-oxadiazol-2-
ylicarbonyDamine]pyridin-2-y1} piperidin-4-yl)acetic acid;
[4-methyl-1-(5-{ [(5-{[4-(rifluoromethyl)phenyllaming}-1,2 4-oxadiazol -2-
}rl}carl::on},rl] ataing }pyridin2-ylpiperidin-4-vi]acetic acid, andfor
[1-(5-{{(3-{[4-{d-Auorophenoxy)phenyljamino}-1,3,4-0xadiazol-2-
yllcarbonyl)amina} pyridin-}yl}—d»methylpiperidin~4-y1]acetic acid.

In & further aspesct of the invention, there is provided any one or more of the

foillowing compounds, or pharinaceutically-acceptable salts or pro-drugs thersof:
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sodium [rans-4-{4-[({5-12 4 5-trifluorophenylaming)-1,3,4-oxadiazol-2-
yl}earbonylamino]pheny!} cyclobexyllacetate,
{trans-4-{4-[{{5-[(3,4-difluorophenylamine)-1,3,4-0xadiazol-2-
yl}carbonyljamino}phenyl fcyclohexylacetic acid;
{trans-4-{4-1({5-1(2,4,6-triflucrophenyllamine]-1,3,4-oxadiazol-2-
yl}carbonylDaminajphenyl} eyelohexyliacetic acid;
[trans-4-{4-{[{5-{[4-(trifluoromethylphenyllamino-1,3 4-oxadiazol-2-
yl)earbonyl]amino}phenylicyclohexyl]acetic acid,
[trans-4~{4-{f{5-{[4-(trifluoromethoxy)phenyllaminc}-1,3,4-0xadiazo)-2-
yl)carbonyl]amnine } phenyl)oyclohexyljacelic acid;
(trans-#{ﬁ—[{ {5-1(2,4,5-tnfluorophenyllaming]-1,3,4-o0xadiazal-2-
yiicarbony[Jamimojpyridin-Z-yi}cyclohexyljacetic acid;
(28)-2-(frans-4-{4-[({ 5-[(2,4.5-trifluorophenylamino)-1,3,4-0xadiazol-2-
yljcarbanylaming] phenyljcyclohexyly-propanoic acid;
(25)-2-(trans-4-{4-[({5-[(2,4,5-trifluorophenyl)amina]-1,3,4-0xadiazo}-2-
y)}earbonyhaming]phenyl} cyclohexylipropancic acid;
(2R)-2-(lrans-4-{4-1({5-{(3 4-difluorophenyllamine]-1,3 4-oxadiazol -2-
ylicarbonyl)aminolphenyl} cyclohexyljpropancic acid;
(28)-2-(trans-4-{4-[{{5-[(3,4-difluorophenyl)amino]-1,3 4-oxadiazol-2-
vl}carbonylJamino]-phenyl leyelohexylipropanocic acid:
{(38)-3-{4-[({5-{(3 4-diflucropheny1)amino]-1,3 4-oxadiazol-2-
yl}carbonyllamino]phenyl} cyclopentyliacetic acid;
((3R}-3-{4-[({2-[(3 4-difluorophenyllamino]-1,3,4-oxadiazol-2-
yl}carbonyllamino]pheny!} eveclopentylacetic acid;
3-{4-|({5-{(3,4-diflucrophenyl)amino]- [ ;3 .4-oxadiazol-2-
yliearbonyllamine]benzyl }eyclobutanecarboxylic acid;
[teans-4-(4-{[{5-{ {4-cyang-3-{triflucromethylphenyllaming}-1,3,4-oxadiazol-2-
yhcarbonyljamine }phenylicyclohexyllacetic acid;
2-methyl-2-(trans-4- {4-]({5-[(2.4, 5-uifluorophenyl)eraing)-1,3,4-oxadiazol-2-
yl}carbonyllaming] phenyl } cyclohexyljpropanoic acid;
rac-2-(traps-4-{2-chloro-4-[{{5-[(24,5-iriflucrophenyl)amino]-1,3,4-oxadiazol-2-
v} c:arEanyl)alllino]phen}rl}cg.rclohexyl}pmpannic acid;
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rac-2-{trans-4-{3-chlaro-4-{{{5-((2 4,5-tritluaropheny [jumina - 1,3 4-oxadiazol-2-
¥1} carbonyllamino]phenyl }eyelohexyliprupancic acid;
cig-d-{4-[(15-[(2,4,5-triflnorophenyDamine]-1,3,4-ox adiazol-2-y1 }carbonyl Jamino] -
phenoxyleycichexanecarboxylic acid;
{trans-4-{4-[({5-[(2-chloro-4-methylphenyl)amino]-: .3 ,4-oxadiazol-2- -
yl}earbonyllamino]phenyl}eyelohexylacelic acid,
(trari-4-{4-[({5-{(4-methoxy-2-methylphenyljamino}-1,3,4-vxadiazol -2-
vl}carbonyhaminolphenyl} cyclobexylacetic acid;
(iranr-4-{4-[{{5-[(4-fluoro-2-methylphenyllamino]-1,3,4-oxadiazol -2~

vl rearbonybaminolpheny! joyelohexylacetic acid;
[trans-d-(4-{](5-{[4-fluoro-2-{tri[luoromethyl)phenyl]amino} -1,3,4-oxadiazel-2-
yhearbonyllamino} phenyeyelobhexyl]acetic acid;

({rams-4-§4-[( {5-[(2,4-dichlorophenybamine]-1,3,4-0xadiazol -2-
yl}carbonylamino]phenyl} cyclohexyljacetic acid;
{irans-4-{4-[({3-[(2-chloro-4-cyanophenyl)amino]-1,3 4-oxadiazol-2-
vl}carbonyiamino]pheny!} cyclohexylacelic acid;
(trans-4-{4-[({5-[{4-cyano-2-methylphenybamine]-1,3 4-oxadiazol-2-
yl}carbonylamino]phenyl}eyelohexylacetic acid;

(rrrzmulfl- {4-[{{5-[(4-chloro-2,5-dimethylphenyDaminal-1,3,4-oxadiazal-2-
yl}carbonyDamino]phenyl }evelohexyllucetic acid;
(rans-4-{4-[{{5-[(4-cyano-2-ethylphenyl)amino]-1,3 4-oxadiazol-2-
yl}carbonylyamino]phenyl} cyclohexyDacetic acid;
(trans-4-{4-[({3-1(2-chloro-4-lugrophenyllamine]-1,3,4-0xadiazol -2-
ylicarbonyl)amino]phenyl}cyclohexylacetic acid;
(trans-4-{4-[{{3-[{4-chloro-2-methylphenyDamino]-1,3,4-oxadiazol-2-
yl}carbonylamino|phenyl}eyelohexylacetic acid,;
(trams-d-{4-1{{5-](2,3-dichlorophenylamino]-1,3,4-0oxadiazol-2-
yheatbonyDamine]phenyl}eyclohexylacetic acid;
{frans-4-{4-[({5-[{2,5-dichlorophenyDamino]-1,3,4-oxadiazol-2-
yl}carbonybamino]phenyl}eyclohexyllacetic acid;
(#raies-A-{4-[({5-[(2-bromo-4-methylphenyl)aminag]-1,3,4-oxadiazol-2-
yl}carbonyljaminophenyl feyciohexyllacetic acid;
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Lrans-4-(4-11{5-{[2-chloro-5-{trifluoromethyphenyllamine Y- 1,3, 4-oxadiazol-2-
vhearbonyl]amino} phenylicyelohexyl]acetic acid;
[trans-4-(4-{[{5-{[2-bromo-4-(trifluoromethy)phenyl]amino}-1,3,4-oxadiazol-2-
¥ljearbonyllamino}phenyl}cyclohexyl]acetic acid;

5 [trans-4-(4-{[(5-{[2-chloro-4-(triflucromethyiphenyl]amina} -1,3,4-oxadiazol-2-
yhearhonyllamino}phenyleyelohexyljacetic acid;
{trans-4-{4-[({ 3-[{(4-bromo-2-chlorophenyl Jamino - 1,3,4-oxadiazol-2-
y¥1}carbonyl)amino]phenyl} cyclohexyllacetic acid;
(trans-4-{4-1( {5-[(3-chloro-2-methylphenyliamino}-1,3,4-oxadiazol-2-

10 ylicarbonyllamino]phenyljcyclohexylacetic acid;
(trany-4-{4-[({5-[(5-bromo-2-methylphenyamino]-1,3,4-oxadiazol-2-
yl}carhonylamine] phenyl} eyelohexylacetic acid,

. (frans-4-{4-|{{5-|{2-chloro-5-fluorophenyllamine]-1,3 4-oxadiazol -2-
ylycarbonyl)aminophenyl }cyclohexyl)acetic acid;

15 (trans-4-{4-[{{5-[(2-chloro-5-methylphenyi)amino]-1,3,4-0xadiazol-2-
}'l}-::arlﬁon}r]}alnina]phen}'] }eyelohexyDacetic acid;
(trans-d-{4-[({5-[(S-chloro-Z-methyipbenylaminol-1,3,4-oxadiazol-2-
y1}carbonyl)amino]phenyl}cyclohexylacetic acid; and
2-{3-{4-[{{5-[ (3 4-difluorophenyl)amino]-1,3,4-oxadiazol-2-

20 yl}carbonyl)amino]phenyl}cyclobutylipropanoic aeid.

'In a further aspect of the invention, thete is provided any one or more of the
following compounds, or pharmaceutically-acceptable salts or pro-drups therecf:
[trans-4-(4- {{(5-{[6-(4-chlorophenoxy)pyridin-3-v|Jamino}-1,3,4-oxadiazol-2-

. yl)earbanyljamino }phenyllcyclohexyljacetic acid;

25 [trans-4-(4-{[(5-{[6-(4-methoxyphenoxy)pyridin-3-yl]amino}-1,3,4-oxadiazal-2~
ylcarbonyl]aniino yphenyl)evelohexyl|acetic acid;

{trans-4-[4-{ {[ 5-(quinolin-3-¥lamino)-1,3,4-oxadiazol-2-
yllearbonyl} amino)phenylleyelohexyl b acetic acid;
(trans-4-{4-[{ { 5-[(5-bromopyrazin-2-yl)amino]-1,3,4-oxadiazol-2-

30 yljcarbonylyamino]phenyl}cyclohexylacetic acid;
{trans-4-[4-({[5-(pyridin-3-ylamino}-1,3,4-oxadiazol-2-
yllearbonyl}amino)phenyl]cyclohexyl} acelic acid;
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(trans-4- {4-[({ 5-[{6-methoxypyridin-3-yllaming]- 1,3,4-axadiazol-2-
yl}carbonyljumino]phenyl}cyelohexylacetic acid.
in a further aspect of the invention, thete is provided any ane or more of the

follewing compounds, or pharmaceutically-aceeptable salts or pro-drugs thereof’
1-{5-1({5-[(2.4,3-triflucrophenyllaming]-1,3,4-oxadiazol-2-y1 } carbonyamino Ipyridin-2-
yl}piperidine-4-carboxylic acid;
(1-£5-[({5-[(2 4, 5-triftuorophenyliamine]-1,3,4-oxadiazol-2-y1} carbonylaminopytidin-2-
vlipiperidin-4-vl)acetic acid;
1-{5-[{{5-[(3.4-diflnorophenyljamine}-1,3,4-oxadiazol-2-y1 } earbonylamine)pyridin-2-
¥1}-d-methylpiperidine-4-carboxylic acid;

1-{3-[({5-[(4-ethylphenylaminol-1,3 4-oxadiazol-2-y1} carbonyDamino]pyridin-2-yl } -4-
methylpiperidine-4-carboxylic acid;
4—1natl'iy1—1 ~(S-{[(5-{[4-(trifluoromethoxy)phenyl]amine }-1,3,4-oxadiazol-2-
vhearbonyllamino } pyridin-2-yl)piperidine-4-carboxylic acid;
4-methyl-1-{5-[({{5-[(2,4,5-tritfluorophenylamino]-1.3 4-oxadiazol-2-

¥l carbonyllamino]pyridin-2-yi} piperidine-4-carboxylic acid;

d-methyl-1-(5-{{{5-{ [#-(rifluoromethyDphenyljaming} -1,3,4-oxadiazol-2-
yl}earbonytamino} pyridin-2-yiipiperidine-4-carboxylic acid;
1-(5-{[{5-{[4-(4-chlorophencxy)phenyljantine}-1,3,4-oxadiazol-2-

yDcarbonyllamine Y pyridin-2-vl)-4-methylpiperidine-4-carboxylic acid; =
1-(3-41(5-{[4-(4-cblorophenoxy)phenyl]amino }-1,3,4-0xadiazol-2-
¥hearbonyljamine dpyridin-2-yiipiperidine-4-carboxylic acid;

[1-(5-§[{5-{ [4-(4-chicrophencxy)phenyl]laming }-1,3,4-oxadiazol-2-
y¥lcarbonyllamine} pyvridin-2-ylpiperidin-4-vl]acetic acid,
(1-§5-[({3-{(4-ethylphenyl}amino]-1,3.4-oxadiazol-2-yl } carbonyDamino | pyridin-2-

¥ Ypiperidin-d-yDacetic acld;

[1-(5-{[(5-{[4-(trifluoromethyDiphenyl]aming }~1,3,4-oxadiazol-2-

ylicarbonyl)amino} pyridin-2-y}piperidin-4-y1]acetic acid;
1-{3-[({5-[(4-ethylphenyl)amino]-1,3 4-oxadiazol-2-yl} carbonyiJamino] pyridin-2-
ylipiperidine-4-carboxylic acid;

1-(5-{1(5-{[4-(trifluoromethoxy)phenyl]aming}-1,3 4-oxadiazol-2-
yhcarbonylJamino} pyridin-2-yijpiperidine-4-carboxylic acid;

/30
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1-(3-{1(5-{[4-{triflucromethy]pheny!jamino}-1,3 4-oxadiazol-2-
yijcarbonyl]amine } pyridin-2-yl)piperidine-4-carboxylic acid;
{1-15-{({5-[(3,4-diflucrophenyllaming]-1,3,4-oxadiazol-2-yl L carbonyamine]-3-
methytpyridin-2-yl} piperidin-4-yl)acetic acid;
[1-(3-methyl-5-{[(5-{[4-(triflucromethoxy)phenyl]amino }-1,3 4-oxadiazol-2-
vhicarhonylaming pyridin-2oylipipenidin-d-yllacetic acid;

{1-{3-methyl-5-4{[(5-{ [4-(trifluoromethy])phenyl]amine}-1,3,4-0xadiazol-2-
ylearbonylJamino} pyridin-2-yl)pipendin-4-yl]acetic acid;
{1-{5-[{{3-[{4-ethylphenyljamine]-1,3,4-0xadiazol-2-yl} carbonyllamino]-3-
]]‘Iﬂﬂl}’i pyridin-2-y1} piperidin-4-yl)acetic acid;
1-{5-[({5-[(3,4-diflucrophenyljaming]-1,3,4-oxadiazol-2-y1 }carbony!jamino)-3-

- methylpyridin-2-y1} piperidine-4-carboxylic acid;

1-{3-methyl-5-{[{5-{4-(triflucromethoxy)phenyl]amine}-1_3,4-oxadiazol-2-
yljcarbonyl]amino } pyirdin-2-yDptperidine-4-carbaxylic acid; .
1-(3-methyl-5-{[(5-{{4-(trifluorcmethy)phenyl]amino}-1,3 4-oxadiazol-2-
yljcarbonyljamine  pyridin-2-yl)piperidine-4-carboxylic acid;

1-{5-i{ {5-[{4-ethylphenyl)amino]-1,3 4-oxadiazol-2-ylj catbonyllamina]-3-methylpyridin-
2-y1}piperidine-4-carboxylic acid;
2-{1-{3-methy!-5-[{{5-[(2,4,5-triflucrophenyl)aniino}-1,3,4-oxadiazol-2-
yl}carbonylyamino]pyridin-2-yl} pipendin-4-ylpropanoic acid;
1-(5-{[{5-{[4-(4-flucrophenoxy}phenyl]amina}-1,3,4-oxadiazol-2-
ylearbonyljamino } pyridin-2-yDpiperidine-4-carboxvlic acid;

1-5-{105-{ [ 4-Divorophenoxy)phenylaming }-1,3,4-0xadiazoi-2-
yljcarbonyljamino } pyridin-2-yl)-d-methyipiperidine-4-carboxylic acid;
[L-(5-{[(5-{{4-(4-fluorophenoxy)phenyl]amino}-1,3,4-oxadiazol-2-

ylcarbonyl]amino} pyridin-2-yDpiperidin-4-y}acetic acid;

(1-{5-[({5-[(3,4-diflvorophenylamino] - 1,3 4-oxadiazol-2-y1 Y carbonyDaminolpyridin-2-yt} -

4-methylpiperidin-4-yljacetic acid;
{(4-methyl-1-{5-({{5-1(2,4,5-tiifluorophenyl)amino]-1,3,4-oxadiazol-2-
yl}carbonylamine]pyridin-2-yt} piperidin-4-yljacetic acid;
[d-tethyl-1-(5-{[(5- {{4-(irifluoromethylpheny Jamino}-1,3,d-oxadiazol-2-
yhyearbonyl]amine}pyridin-2-yl)piperidin-4-yl]acetic acid; and

(3}
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[1-(5-{1(5- { [4-(4-flucrophenoxy)phenyl]amino } -1,3 4-oxadiazol-2-
ylicarbonytjamine} pyridin-2-yly-4-methylpiperidin-4-yljacetic acid.

Furiher prefenved compounds of the invention are each of the Examples, each of
which provides a further independent aspect of the invention. In further aspects, the present

waverntion aleo comprises any two or more compounds of the Examples,

Process

A compound of formula (T) and its pharmaceutically-acceptable salts may be
prepared by any process known to be applicable to the preparation of chemically related
compounds. Such processes, when used to prepare a compound of the formula (D), or a
pharmaccuiically-acceplable salt thereof, are provided as a farther feature of the invention.

In a further aspect the preseat invention alse provides thai the compounds of the
formula (1) and pharmaceutically-acceptable salts or prodrugs thereof, can be prepared by a
process 2) o g) as follows (wherein all variables are &3 hereinbefore defined for a
compound of formuda (I} uitless otherwvise stated):

i} reaction of a compound of formula ([} to form another compound of formula (1;

b xeaction of an amine of formula (2) with 4 carboxylate salt of formula (3),

2

_ N-
RM““-»‘TI,NHE NE;r 0\1 ,{{ E\ ,,_-Rf
..

(2} (3
© ©) eyclisation of a compound of formula (4) (where X is 8 or O

AL
" Y
a X

(4)
d) when R* is substituted by piperazinyl, by reaction of the piperazine nitrogen with
R*-LG, wherein LG is & suitable leaving group such as halo, and R* is hydrocarbyl or a

suitable functional group such ag acyl, for example:
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7
Ir"'_ﬂ\. ﬁf‘f’““w—.N C i J,.""ﬂ\ Rz_"—Y M ,‘]I"ll\. .-R.1
N N H H RN N ——N
\_,_}\I - H
{5

')} when R? js arvl and is substituted by aryl, by transition metal catalysed aromatic
substitution, for example:

Fd{PPh.},
P W-
s M~N KaFP O, . O y N
H J]'\ R phenyl boranic acid HDJ\ A

{6) O

f) when R is substituted by piperaziny!, by reductive alkylation of the piperazine
nitrogen with R®*-CHO (wheiein R® is for example hydrocarbyl), for example:

DH’N‘EL i RS.CHO Oy AN
- Y
1 9] N'R * N 2 } 4 ,ﬂ\ R
u R M H RN MR W 90N
\d ¥ _Jt e
{8}

g) reaction of halogenated (for example with iodo} R? with an amide of formula (7}

10 followed by subsequent removal of protecting group P, wherein P! is for exarmple benzyl

or trimleth}'isilertth}'math}fl (SEM), for example;

Q - o, M-y
N 1 ¢ 1
R&Y.Hal i o) N*H - Ry }\’(G/LN'R
: X ﬁ H
FI'
(7)
“wherein Hal ig halogen;

and thereafter if necessary, removing any protecting groups, and/or forming a
i5  pharmaceutically-acceptabie salt or prodrug thereof,
In the above schemes, R', R?, Y and R’ are as defined above, Suitably in the above
schemes, R' is a group R" and R is a group R™ as defined above so that they cathbe used
to prepare a compound of formula (IA). Fuwthemmore, the group R! may be a group R"

and R? may be a group R* in order to produce a compound of formula (TBY, In the lafier

23
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case, Y is a direct bond. It will be understood that, where Y is a digect bond, processes
a,b.d, and g apply to compounds of formula (JZ4), processes a, b, ¢ and g apply to
compounds of formula (1ZB) and processes a, b, ¢, d, fand g apply to compounds of
formula (I2C).

Process a}

Examples of conversions of a compound of formula (1) into another compound of
Formula (13, well known to those skilled in the art, include functional group
interconversions such as hydrolysis (in particular ester hydrolysis), exidation or reduction
{(such as the reduction of an acid to an alcohol, or removal of an N protecting group),
angd/or further functionalisation by standard reactions such as amide or metal-catalysed -
coupling, or nucleophilic displacement reactions.

Process b

| Compounds of formula (2) where Y is not a direct bond or where R* is not
aroralic, may be made by application of standard synthetic methods well known in the art.
For example, reductive alkylation of ammonia (or a suitable amine such as a benzylamine
or N,N-dibenzylamine) with a ketone or aldehyde R¥Y=0 ({ollowed by deprotection as
appropriate) provides R*-Y-NH:. Alternatively, alkylation of an amine ot amine equivalent
(such ds a Gabricl reagent or a guanidine) with a halide R*:-Y-X (where X is a halide)
{fullowed by N-deprotection or hydrolysis as appropriate) provides the required
compounds of formula (2),

Compounds of formula (2) for other definitions of ¥ or R* may be made by metal
catalvsed couplings or nucleophilic displacement reactions among other methods. In
particular, compounds of formula (2} may be prepared by reduction of a compound of
formula (2A).

R%-Y-NO; =
(2A)

Compounds of formula (ZA) may be made by metal catalysed couplings of

nueleophilic displacement reactions depending upon the nature of the R? group and ¥,

For example, production of a compound of farmula (2A) may be represented as foliows:

NO, NG,
—_— T
S,

AcM VJ
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Examples of pro¢ess {b) where Y is a direct bond ave shown in Schemes 1 o 3

{wherein R® represents optional substituent on R?, inelnding those defined hereinbefore for

Rﬁa-d) :

X=Cl ar Br

NHAL

[ D]
M
H
Pd{QAc), Dppf

Toluene Ce 0
Pd{dba), e

BINAP
MaOtBu

¥

O
o, [ )

M

H

—— r—

R® MeCN

or
PF,

..-N@N ~

IPrOH / 60°G
K,PO,

[D] Cut
M
H
Scheme 1

o

| 3
M.
R

ST

)

Scheme 2

NH2
PA/C, H,, Ethanol
or B
Fao, AcOH R
ar N

$nCl, E j
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Seheme 3
Certain compounds of formula (2) may also have chiral cenires of can exist in
5 different isomeric forms such as cisftrans isomers, and may be prepared as individual

isomers, as illustrated below in Schemes 4 and 5 and in the accompanying examples.

MeO, —
Ved, - Fanant >—-<:>; I MEO?G‘\.H.. NH
A _/ :

2]

— FI Ni WH J 1‘,:[ R
Wel G 3 M m =]
. \O@’ Br‘& -—— MEOC, Y >’<0
s /|

L8]
Intermadiate 43 l

MeOC, C@'HH ‘HTQ*W

4]
Scheme 4

= OH RitasackCH,)
R—{ Ef’ O (RI-BINAF T4 — o
RSN N @5‘ RN\ 4 g

R = for example Br ar 4

l

Ra
CoH
H,M Rby
(2]

10 Seheme 5
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The process illustrated in Scheme 5 may also be used with cyclohexenone as a
starfing material. The opposite stereochemistry may be obtained by using known
alternative chiral catalysts and/or chiral ligands, Elaboration of the bicyclic ketone
inteimediate may be carited out by processes known in the art, for example by Wittig or

3 enolate/enol ether chemisiry, optionally followed by Sunctionalisation {such as alkyiation)
and functional group interconversion as desired to give the compound of formula (2)
{wherein Ra and Rb may each for example be hydrogen or {optionally substituted) alkyl
grﬂups.), Mixtures of diastereoisomers may be separated by standard procedures.

SwAr chemistry may be used (uuder conditions well known in the art) to make

10 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

{(heterolaryl ring, a saturated ring or an alkyl chain).

mH;\ 2
O OR {2}
Scheme 6
15
Compounds of formula (3) may be made by alkaline hydrolysis of ester (8a) as
prepared using a published procedure {J. Het. Chem. 1977, 14, 1385-1388), Ester (8a) may
be made by eyclisation of a compound of formula {85) (where X is O or 8) in a similar
manner as described in process ¢) for compounds of Tormula (4).
Mep O H R
eo,c—¢ L g EtDTH—LN,N N’
© 0 N
o A
20 {8a) {8b}

e
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An alternative method for making compounds of formula (8a) is illustrated below:

By HoNNH, NN FD
= iy £t0,G-CHO !
1 00

iy Bry,NaOAcfAcOH

O
o
\-‘H"“N

Compounds of formula (2) may be coupled with compounds of formula (33 under
standard conditions for formation of amide bonds. For example using an appropriate
coupling reaction, such as a carbodiimide coupling reaction performed with EDAC,
optionally in the presence of DMAP, in a suitable solvent such as DCM, chloroform or
DMF at room temperature,

For compounds of formula (2) other than when R’ is aromatic and Y is a direct
bend (ie other than compounds such as anilino compounds), an estet derivative of formula
{82} (or equivalent} may be used instead of the compound of formula (3) to couple with the
compound of formula (2) . Such a reaclion may be carried out by any method known in the
atf such as by heating (thermally or by microwave) in a suitabls solvent,

Process ¢)

Compounds of formula (4) and (8b) where X is 8 may be made by reaction of an
aminocatbonyl acylhydrazine or ethoxycarbonyl acylhydrazine with a thioisocyanate or
thioisocyanate equivalent such as aminothiocarbonyiimidazole in a suitable solvent such as
DMF or MeCN at a temperature between { and 100 °C. The preparation of aminocarbonyl
acylhydrazines from anilines and of ethoxycarbony! acylhydrazines is well known in the
art. For example reaction of an aniline with methyl chlorocoxoacetate in the presence of
pyridine in a suitable solvent such ay DCM followed by reaction with hydrazine in a
sultable solvent such as ethanol at a temperature between D and 100 °C .

The compound of formula (4) may then be cyclised using, for example agents such
as carbonyldiimidazole, or tosyl chlmide and a snitable base (such as ttiethylamine), wnder
conditions known in the art.

An example of process ¢) is shown in Scheme 7 (wherein T vepresents a
substituent on R as hereinbefore defined, R® represents an optional substituent an R,

including those defined hereinbefore as R*);

3
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v 2 DCM / Pyridina v._J & EXQM { Reflux

YalRs O .c 5
Xs=HNC

no4 == H
LT e T O
v R ;

ol (4)

PS-COI o, MN-N s
DMF }—‘("D,ﬂ\ R

= N
or Y’:j\l- N H H
ERC

.RE
Scheme 7

Iso{thio)cyanates R~ NCX (where X is O or S} are commercially available or may
5 be made by reaction of the acid chlorides R'-NH; with for example (thio)phosgene or a
{thio}phosgene equivalent followed by a suitable base (such as triethylamine),
(iumpcrunds of Tormula (4) may be made from compounds of formula (2) (wherein
R? and'Y are as defined for a compound of formula (1)) as illustrated above in Scheme 7.
Process d)

10 Compounds of formula {5) can be reacted with an acid chlotide or sulfonyl chloride
in the presence of 2 base such 2 triethylarning or pyridine in a suilabie solvent such as
DMF,

Process )
Compounds of formula {&) can be reacted with aryl borunic acids in the presence of

15 asuitable catalyst such as tetrakis(triphenyl phosphine)palladium(0) and a suitable base
such as potassium phosphate in a suitable solvent such as DME-water (2:1) under

microwave healing at 0 to 110 °C,

Y
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Process )

Compounds of formula (5} can be reacted with aldehydes in the presence of 2
suilable acid such as aceiic acid, and a reducing agent such as sudium borohydride in a
suitable solvent such as DCM.

Process

Compounds of formuta (7} can be roacted with arylbromides, arvliodides,
heteroarylbromides or hetervaryliodides in the presence of a suitable catalyst such as
COpper.(i)iOdidc, a suitable diamine ligand such as
trans-N N -dimethyl-1,2-cyelohomyldiamine and a subiable base such as potassiun

phosphate in a suitable solvent such as DMF or dioxane heating at 80-110 °C,

It will be appreciated that certain of the various ring substituents in the compounds
of the present invemion, for example Z, Za, and/or R, may be introduced by standard
aromatic substitution reactions or generated by conventionad functional group
modificalions either prior to or immediately following the processes mentioned above, and
a8 such arg included in the process aspect of the invention. Such reactions may convert one
compevnd of the Tormmla (1) into another compound of the formula (I3, Such reactions and
modifications include, for example, introdustion of a substitvent by means of an aromatic
substitution reaction, reduction of substituents, alkylation of substituents and oxidation of
subslituents. The reagents and reaction conditions for such procedures are well kngwa in
the chenical ant, Particular examples of arcmatic substitution reactions includs the
intreduction of a nitro group using concentrated, nitric acid, the intvoduction of an aeyl
group vsing, for example, an acyl halide and Lewis acid (such as aluminjum trichloride)
under Friedel Crafts conditions; the introduction of an alkyl group using an alky! halide
and Lewis acid {such ag aiuminium trichloride) under Friede! Crafts conditions; and the
iniroduction of a halogen group. Particular examples of modifications inehude the reduction
of a nitro group to an aming group by for example, caialytic hydrogenation with a nickel
catalyst or treatment with iron in the presence of hydrochloric acid with heating; oxidation
of alkylthio to alkanesuifinyl or alkanesulfonyl,

If not comunercially available, the necessary starting materials for the procedures
such as those described above may be made by procedurcs which are selected from

standard organic chemnical techniques, techniques which are analogous to the synthesis of

({o
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known, structurally similar compounds, techniques which are described or illusirated 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 Crganic Chemistry, S% Edition, by Jerry Maich and Michael Smith, published
by John Wiley & Sons 2001, for general guidance on reaciion conditions and reagents.

It will be appreciated that some inteymediates to compounds of the formula (1) are
also novel and these are provided as separate independent aspects of the invention.

1t will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in coirpounds. The instances wiiere
protection is necessary or desirable are known to those skilled in the art, as are snitable
methods for such protection. Conventional protecting groups may be used in aceordance
with standard practice (for ilfustration see T.W. Greene, Protective Groups in Organic
Synthests, John Wiley and Sons, 19917,

Protecting groups may be removed by any convenient method as described in the
literature or known to the skilled chemist as appropriate for the removal of the p8tecting
group in question, such methods being chosen 2o as lo effect vemoval of the protecting
group 1..N,'ith 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.

Examples of a suitable protecting group for a hydroxy group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an aroyl group, for example
benzoyl, a silyl group such as trimethylsilyl or an arylmethyl group, for example benzyl.
The deprotection 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
aroyl group may be removed, for example, by hydrolysis with a suitable base such as an
alkali metal hydroxide, for example lithium ot sodium hydraxide, Alternatively a silyl
group such a3 trimethylsilyl or SEM may be removed, for example, by fluoride or by
aqueous acid; or an arylmethyl group such as a benzy! group may be removed, for
example, by hydrogenation in the presence of a catalyst such as palladium-on-carbon.

A suilable protecting group for an amino group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an alkoxycarbony! group, for example a

methoxycarbonyl, ethoxycaibonyl or tert-butoxycarbonyl group, an arylmethoxycarbonyl

(J/
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group, for cxample benzyloxycarbonyl, or an aroyl group, for example henzoyl. The
deprotection conditions for the above protecting groups necessarily vary with the choice of
protecting group. Thus, for example, an acyi group such as an alkaooyl or alkoxycarbonyl
group or an aroyl group may be removed for example, by hydrolysis with a suitabie base
such as an alkali metal hydroxide, for example lithiwin or sodium hydroxide, Alternatively
an acyl group such as a I-buivkycaroouy group may be removed, for example, by
treatment with a suitable acid a5 hydrochloric, sulfuric or phosphorie acid or trilluoroacetic
acid and an arylimethoxycarbouyl group such as a benrylonyearbony! group may be
rcmuv?d, for exaiaple, by hydrogenation over a catalyst such as palladium-on-carbon, or
by ireatment with a Lewis acid for example boron tris(trifluoroacetate). A suitable
alternative protecting group for a primary amino group is, for example, a phthaloyi growp
which may be removed by treatinent with an alkylaimine, for exampie
dimethylaminopropylamine or 2-hydroxyethylamine, or with hydrazine.

A suitable protecting group for a carboxy gioup is, for example, an esterifying
group, for example a methy! or an ethyl group which may be removed, for example, by
hydiolysis with g base such as sodium hydroxide, or for examptle a £-butyl group which
may be removed, for example, by treatment with an acid, for example an organic acid such
as frifluoraacetic acid, or for example a benzyl group which may be removed, for example,
by hydrogenation over a catalvst such as palladivm-cn-carbon.

‘Resins may also be used as a protecting group,

The protecting groups may be removed at any convenient stage in the eynthesis
Using com;entinnal techniques well known in the chemical art, or they may be removed
during a later reaction step or worlk-up,

The skilled organic cheinist will be able fo use and adapt the information contained
and referenced within the above references, and accompanying Examples therein and also
the examples herein, to obtain necessary starling materials, and products.

The removal of any protecting groups and the formation of a
pharmaceutically-acceptable salt are within the skill of an ordinary organic chemist using
standard techniques. Furtheimnare, details on the these sieps has been provided
lLerginbefore.

Ith:n an optically active form of a compound of the invention is required, it may

be obtained by carrying out one of the above procedures using an optically active stacting

[¢2
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rnaterial (formed, for example, by asyrametnic induction of a suitable reaction step), on by
resolution of a racemic form of the compound or intermediate using a standard procedure,
or by c:hmmatographic separation of diastereoisomers (when produced). Enzymatic
techniques may also be nseful for the preparation of optically active compounds ard/or
intenmediates,

Sirnilarly, when a pure regioisomer of a compound of the invention is required, it
may be ubtained by carrying out one of the above procedures using a pure regioisomer as
a starting material, or by resplution of a mixture of the regiaisomers or intermediates using
a standard procedure.

According to a further aspect of the invention there is provided a phermaceutical
composition which comprises & compound of formula (1), {1A), (1), (124}, (1ZB) and
(1Z( as defined hereinbefore or a pharmacewtically-acceptable salt thereof, in association
with a pharmaceutically-acceptable exeipient or catiier. “

Certain intermediates uSed in the processes deseribed above are novel, and these
form a further aspect of the invention. In particular, compounds of formula (4) forim a
firther aspect of the invention,

The compositions of the invention may be in a form suitable for oral use (for
example as iablets, lozenges, hard or soft capsules, aquecus ot oily sugpensione, smulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as crcams,
cintments, gels, or aqueous or oily solutions or suspensions), for administration by
inhatation (for exemple as e finely divided powder or a liquid aerosol), for administiation
by insutflation {for example as a finely divided powder) ox for parenteral administration
(for example as a sterile aqueous or oily sclution for intravenous, subeutaneous,
inkratousoular of intramusoular dosing or as a suppostory for rectal dosing).

The compositions of the {nvention may be obtained by conventional procedures
using conventional pharmaceutical cxcipients, well known jn the art. Thus, compositions
intcnded for oral use may contain, for cxample, one or more colouring, sweelening,
Havouring and/or preservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation inelude,
for example, inert diluents such as laclose, sodium carhonate, calcivm phosphate or
caleiua carbonate, granulating and disinteprating agenss such as corn starch or algenic

acid; binding agents such ag starch; lubricating agents such as magnesium stearate, stearic
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acid or tale; preservative agents such as ethyl or propyl p-hydroxybenzoate, and
anti-oxidants, such as agcorbic acid. Vablet fvrmulations may be uncoated or coated either
to modify Lheir disintegration and the subsequent absorption of the active ingredient within
the gastrointestinal tract, or to improve their stabilily and/or appearance, in either case,
using conventional coaling agents and procedures well known in the arl.

Compositions for oral use may be in the form of hard gelatin capsules 1n whieh the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
caleium phosphate or kaolin, or as soft gelatin capsules in whicly (he active ingredient is
mixed with water or an 0il such as peanul otl, Hiquid paralfin, or olive cil.

Aqueous suspensions generally contain the active ingredient in [inely powdered
form together with one or more suspending agents, such as sodium
carboxymethylcellulose, methyleeliulose, hydroxypropylmeihyleellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such
a8 lecithin or condensation products of an alkylene oxide wiih fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecacthyleneoxycetanol, or condensation products of
eihiylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of cihylene oxide with
long chain aliphatic alcohols, for example heptadecacthyleneoxyoetanol, or condensation
products of elhiylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
partial esters derived fiom fatty acids and hexitol anhvdrides, for example polyethylens
sorbitan monecaleate, The aqueous suspensions may also contain one or moge
preservatives (such as ethyl or propyl p-hydroxybenzoale, anti-oxidants (such as ascorbie
acid), colouring agents, flavouring agents, and/or sweetening agents {such as sucrose,
saccharine or aspartame),

.Qily suspensions may be formulated by suspending the active ingredient in &
vegetable oil {such as arachis o, olive oil, sesame oil or coconut oil) or in 4 mineral oil
(sucls as liquid paraffin). The oily suspensions may also contain a thickening agent such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above,
and flavouring 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 aquecus suspension
by the addition of waler generally contain the active ingredient together with a dispersing
or wetting agent, suspending agent and one or more presetvatives. Suitable dispersing or
wetting agents and suspending agenls are exemplified by those already mentioned above.
Additional excipienis such as sweetening, (lavouring and colouring agents, imay also be
present.

The phatmaceutical compositions of the invention may also be in the form of
pil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis
il, or a mineral oil, such as for exarple lquid paraflin or a mixiure of any of these,
Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum
acacla or gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an
csiers or partial esters derived fyrom fatty acids and hexitol anhydrides (for example
sorbitan monooleate) and condensation products of the said partial esters with ethylene
oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening, flavouring and preservative agents,

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colowring agent.

The pharnmaceutical compositions may also be in the form of a sterile injectable
agqueous or aily snspension, which may be {ornwilated according to known procedures
using one or more of the appropriate dispersing or wetting agents and suspending agents,
which have been mentioned above. A slerile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic parenterally-acceptable diluent or solvent,
for example a solution in 1,3-butanediol.

Compositions for administration by inhalation may be in the form ol a conventional
pressurised aerosol arranged to dispense the actjve ingredient either as an aerosol
containing finely divided solid or liquid droplets. Conventional aerosgl propellants such as
volatile finorinated hydrocarbons or hydrocarbons may be used and the agrosol device is
conveniently arranged to dispense a metered quantity of active ingredjent.

For further information on formulation the reader is referred to Chapter 25.2 in
YVolume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial

Board), Pergamon Press 1990,

S
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The amount of active ingredient that is combined with one or more excipients to
preduce a single dosage forin will necessarily vary depending upon the hosi ireated and Lhe
particular rouie of administration. For example, a formulation intended for oral
admyinistration to humans will generally conlain, for example, from 0.5 mg to 2 g of active
agent coripounded with an approptiate and convenient amount of excipients which may
vary from about 5 1o gabowt 98 percent by weight of the total composition. Dosage unil
forms will generally contain about 1 mg to about 500 mg of an active ingredient, For
further information an Routes of Administration and Dosage Reglines the reader is referred
to Chapler 25,3 in Voluitie 5 of Comprehensive Medicinal Chemistry (Corwin Hanscly;
Chairman of Editorial Board), Pergamon Press 1990.

According to a finther aspect of the present invention there is provided a compeound
of formula (1) ot 2 pharmaceutically acceptable salt thereof as defined hereinbefare for use
in & method of treatment of the human or animal body by therapy.

Relerches herein to a compound of fornrula (T) should be understood to refer
equally to compounds of formulae (I}, {[A), (IB) (and sub-formulae therewf), (TZA), (1ZB)
andfor ([ZC).

We have found that compounds of the present invention inhibit DGATL activity
and ate thercfore of inlerest for their blood glucose-lowering effects.

A Further feature of the present invention is a compound of formula (I) or a
phamnacemically-acceptablc sall thereof for use as 4 medicament.

Conveniently this is a compound of formula (I), or a phaimaceutically-acceptable
salt thersof, for use as a medicament for producing an inhibition of DGATY activity in a
warm-blooded animal such as a human being.

‘Particulmly this is a compound of formula (1}, or 2 pharmaceutically-acceptable salt
thereof, Tor 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 further aspect of the invention there is provided the use of a
compound of formula (1), or a pharmaceutically-acoeptable salt thereof in the manufacture
of a medicament for use in the production of an jnhibition of DGATI activity in a
warm-blooded animal such as a human being,

Thus according to a further aspect of the invention there is provided the use of a

compound of formula (I), or a pharmaceutically-acceptable salt thereof in the manufacture

N4
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of a medicament for use in the treatment of diabetes mellitus and/or obesity ina
warm-blooded animal such as a human being.

According to a furtlier aspect of the invention there i3 provided a pharmaeeutical
coraposition which compiises a compound of ﬁ)rmul;a {I} as defined hersinbefore or a
phammaceutically-acceptable salt thereof, in association with a pharmaceutically-acceptable
excipient or carrier for use in producing an intubition of DGATI activity in an
warm-blooded animal, such as a human being.

According to a further aspect of the invention there is provided a pharmaceutical
coraposiiion which comprises a2 compound of formula (I} as deilined hereinbefore or a
pharmaceuticaliy-accepiable sall thereof, in association with a pharmaceutically-acceptable
excipient or carrier for use in the treatment of diabetes mellitus and/or obesity in an
wai'mrﬁlmde{l animal, such as a human being,

According to a Buthey feature ol the invention there is provided a method for
producing an inhibition of DGATT activity in a warm-blooded anintal, such as a human
being, in need of such treatment which comprises administering to said animal an effective
amouwit of 2 compound of formula (1) or a pharmaceutically-acceptable galt thereof ag
defined hereinbefore.

Accarding to a further fogture of the invention there is provided a method of
treating diabetes mellitus and/or obesity in & warti-blooded animal, such as a human being,
in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I) or a pharmaceutically-acceptable salt thereof as
defined hereinbefore.

As stated above the size of the doss required for the therapeutic or prophylactic
treaiment of 4 particular disease state will necessarily be varied depending on the host
treated, the route of administration and the severity of the illness being treated. Preferably a
daily dose in the range of 1-50 mg/kg is employed. However the daily dose will necessarily
be varied depending upon the host treated, the particular route of administraiion, and the
severily of the illness being treated. Accordingly the optimum dosage may be determined
by the practitioner wha s treating any partionlay patient. -

As stated above compounds defined in the present invention are of interest for their
ability 1o inhibit the activity of DGATI, A compound of the invention may therefore be

useful for the prevention, delay or treatment of a range of disease states inchiding diahetes

e
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mellitus, wmore specifically type 2 diabetes mellitus ([2DM} and complications arising
there from {for example retinopathy, neuropathy and 'nephmpafhy}, impraited glucoge
tolerance (IGT), conditions of impaired fasting glucose, metabolic acidosis, ketosis,
dysmetabolic syndrome, arthrilis, ostecporosis, obesity and obesity related digorders,
(which include peripheral vascular disease, (including intermittent claudication), cardiac
failure and certain cardiac myopathies, myocardial ischaemia, cerebral ischaenia and
reperfusion, hypetlipidaemias, atherosclerosis, infertility and polycystic ovary syndrome,
the compounds of the invention may also be useful for muscle weakness, diseases of the
skin such as acne, Alzheimer’s diseasc, various immunomodulatory diseases (such as
pseriaz-:.is}, HIV infection, inflammatory bowel syndrome and inflammatory bowel discase
such as Crolin’s disease and ulcerative colitis.

In particular, the compounds of the present invendion are of interest for the prevention,
delay or freatment of diabetes mellitus and/or obesity and/or obesity relaled disorders. In
one aspect, the compounds of the invention are used for prevention, delay or treatment of
diabetes mellitus, In another aspect, (he compounds of the invention are used for
prevention, delay or ireatment of obesity. In a further aspect, the compounds of the
invention are used for prevention, delay or treatment of obesity related disorders,

In a further aspect of the invention, compounds of the invention are used for the
treatment of Alzheimer's disease,

- The inhibition of DGAT] activity described herein may be applied 25 a sole
therapy or in tombination with cne or more other substances and/or treatments for (he
indication being treated. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of fhe
treatiment. Simultaneous treatment may be in a single tablet or in separate tablets, For
example such conjoint treatment may be beneficial in the treatment of metabolic syndrome
[defined as abdominal obesity (as measured by waist cireumference against ethoic and
gender specific cut-points) plus any two of the following: hypertriglyceridemia (> 150
mgfdl; 1.7mmal/l); low HDLe (<40 mg/dl or <1.03mmol/ for men and <50 mg/dl or 1.29
mmol/l for women) or on treatment for low HDL (high deusity lipoprotein); hypertension
(SBP > 130 mmHg DBP > 85 mmHg) ur on ireatment for hyseriension; and

h}rpergllycemia {fasting plasma glucose > 100 mg/dl or 5.6 mmol/l or lmpaired plucose

\'g
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tolerance or pre-existing diabetes mellitus) - International Diabeles Federation & input
from IASINCEP].

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 cnergy expendiure, such as oriistat, sibutramine and the like.
2) Insulin secretagogues including sulphonylureas (for example plibenclamide,
plipizide), prandial glucose regulators (for example repaglinide, nateglinide);
3)  Agents that improve incretin action (for example dipeptidyl peptidase IV inhibitors,
and GLP-] agonists);
4) Insulin scusitising agents including PPARparima agonists (for example
pioglitazone and rosiglitazone), and agents with combined PPARaipha and gamma
activity,
5 - Agents that modulate hepatic glucose balance (for example mctformin, fructose 1,
6 bisphosphatase inhibitors, glycogen phopsphoiylase inhibitors, glycogen synthase kinase
inhibitors, glucakinase aclivalors);

6} Agents designed to reduce the absorption of glucose fiom the intestine (for example
acarbose),

Ty ‘Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors);
&) Agenls desigited {0 ireat the complications of prolonged hyperglycaemia (for
example aldose reductase inhibitors);

N Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins);
PPARau—agonists (fibrates, eg gemfibrezil); bile acid sequestrants (cholestyramine);
chalestero! absorption inhibitors (plant stanols, synthetie inhibitors); bile acid absorption
inhibitors {IBATi) and nicotinie acid and analogues (niacin and slow release furmulations);
10)  Antihypertensive agenls such as, B-blockers (eg atenolol, inderal); ACE inhibitors
(eg lisinopril); Caleium antagonists (eg. nifedipine); Angiotensin receptor untagonists (eg
candesartan), o antagonists and diutetic agents (eg. furosemide, benzthiazide);

11}  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and
antipiatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIIa inhibitors);
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low niolecular
weight analogues, hirudin} and warfarin;

12)  Agents which antagonise the actions of glucagon; and

[
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13y  Anti-inflammatory agents, such as non-steroidal anti-inflammatory diugs {eg.
aspirin) and steroidal anil-inflammaltory agents (eg. cortisone).

In addition to their use in therapeutic medicine, compounds of formula (I} and their
pharmaceutically-acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vive test systems lor the evaluation of (he
elfects of inhibitors of DGATI activity in laboratory animals such as cats, dogs, rabbits,
monkeys, rals and mice, as part of the search for new therapeutic agenis.

As indicated above, all of the compounds, and their corresponding
pharmaceutically-acceptable salts, are useful in inhibiting DGAT1. The abilityof the
compounds of formula (I}, and their corresponding pharmaceutically-acceptable acid
addition salts, to inhibit DGAT1 may be demonstrated employing the following enzyme
assay:

Human Enzyme Assay

The i vitro assay to identify DGATI inhibitars uses human DGAT! expressed in
insect cell membranes as the enzyrme source (Proc, Natl, Acad. Sci. 1995, 95,
13018-13023). Briefly, sf9 cells were infected with recombinant baculovirus containing
humati DGATI coding sequences and harvested after 48 h. Celis were lysed by sonication
and membranes isolated by centrifuging at 28000 rpm for [ hat 4 °C on a 41% sucrose
gradient. The membrane fraction af the interphase was coilected, washed, and stored in
Hguid nitrogen.

DGAT! activity was assayed by a modification of the method described by
Coleman {Methods in Enzymology 1992, 209, 98-102). Compound at 1-1{ uM was
mcubated with 0.4 ng membrane protein, 3 mM MgCly, and 10 GpM 1,2

-diclecyl-sn-glycerol in a total assay volume of 200 ul in plastic tubes, The reaction was
started by adding "C oleoyl coenzyme A (30uM final concentration) and incubated at
rooin temperatee for 30 minuies. 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 addjng 1mL heptane and 0.5 mL 0.1 M cacbonate buffer pH 9.5. DGATI
activity was quantified by counting aliquots of the upper heptane layer by Iiquid
seintilfography,

Using this assay the compounds generally show activity with ICs; <10mM,
preferably <1 uM. Example 48 showed an ICsp=0.12 uM.
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The ability of the compounds of formula (1), and their corvesponding
pharmaceutically-acceptable acid salts, to inhibit DGATI may further be demoenstrated

employing the following whole cell assays 1) and 2}

1

ement of Triglveeride Synthesis in 3103 Cells

Mouse adipocyte 3T3 cells were cultured to confluency in 6 well piates in new borp caif
serum containing media, Differentiation of the cells was induced by incubating in medium
containing 10% foetal calf sertin, 1 pg/mL insulin, 0.25 pM dexamethasone and 0.5 M
isobutylmethyi xanthine. After 48 h the cells wore mainiained in medium containing 10%
foetal calf serum and | pg/mL insulin for a further 4-6 days. For the experiment, the
medium was changed to serum-free medium and the cells pre-incubated with compound
solubilised in DMSO (final concentration 0.1%) for 30 minttes. De nove lipogenesis was
measured by the addition of 0.25 mM sodium acetate plus 1 pCi/mL 'C-sodium acetate to
gach well Tor a further 2 h {J. Biol, Chem., 1976, 251, 64621-6464). Tie cells were washed
in phosphate buflered saline and solubilised in 1% sodium dodecyl sulfate. An aliquot was
removed for protein determination using a protein estimation kit (Pecbio) based oit the
method of Lowry (1, Biol, Chem., 1951, 193, 265-275). The lipids were extracled into the
orgaiic phase using a heptane:propan-2-ol:water (80:20:2) mixture followed by aliquots of
water and heptane according to the methoed of Caleman (Metheds in Enzymolopy, 1992,
209, 58-104). The organic phase was collected and the solvent evaporated under 1 stream
of nitrogen. The extracts golubilised in iso-hexancacetic acid (99:1} and lipids separated
vig normal phase high performance liguid chromuatography (HPLC) using a Lichrospher
diol-3, 4 x 250 mm column and a gradient selvent system of iso-hexane:acetic acid (99:1)
and iso-hexane:propan-2-ol:acetic acid (85:15:1), flow rate of I mL/minuie accoiding to
the method of Silversand and Haux (1997). Incorporation of radiolabel inio the triglyceride
fraction was analysed using a Radiomatic Flo-one Detector (Packard) connected {0 the
HPLC machine.

2) Measwreiment of Triglygeride Synthesis in MCF7 Cells

Human mamrmary epithelial {(MCF7) cells were cultured to confluency in 6 weli plates in
foetal calf serum containing media, For the experiment, ihe medium was changed to
serum-free medium and the cells pre-incubated with compound solubilised in DMSO (final

concentration 0.1%) for 30 minwes, De novo lipogenesis was measured by the addition of

(S)
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50 pM sodivin acetate plos 3 pCiimL "C-sodium acetate to each well for a further 3 h (J.
Biol. Chem., 1976, 251, 6462-6464), The cells were washed in phosphate buffered saline
and solubilised in 1% sodium dodecy! sulfaie, An aliquot was removed for protein
determination using a proteint estimation kit (Perbio) based on the method of Lowry (7,
Biol. Chemmn., 1951, 193, 2635-275). The lipids were extracted into the organic phase vsing a
heptane:propan-2-ol:water (80:20:2) mixture followed by aliquots of water and heptane
aceording to the method of Coleran (Methods in Enzymology, 1992, 209, 98-104). The
organic phase was collected and the solvent evaporated under a strean) of nitrogen, The
extracts solubilised in iso-hexancracetic acid (99:1) and lipids separaied via normal phase
high performance liquid chromatography (HPLC} using a Lichrospher diol-5, 4 ¥ 250 mm
column and a gradient solvent systeny of iso-hexane:acetic acid (99:1) and

wo-hegane popan-2-olacetic acid (85:15:1), flow rate of 1 mL/minute according to the
method of Silversand and Haux (J. Chromat, B, 1997, 703, 7-14). Incorporation of
radjolabel into the triglyceride Taction was analysed using @ Radiomatic Flo-one Detector

(Packard} connected to the HPLC machine.

In the above other pharmaceutical compositien, process, method, use and
Y
medicament manufacture features, the alternative and preferred embodiments of the

compounds of the invention described herein also apply,

Examples

Tlie invention will now be illustrated by the foilowing Examples in which, unless
slated otherwise:
{1} lemperatures are given in degrees Celsius (°C); operations were carried out af room or
ambient temperature, that {s, at 4 temperature i the rangs of 18-23 "C and under an

atmospliere of an inert gas such as argon;

{11) organic solulions were dried over anhydrous mapnestum sulfate; avaporation of solvent

was carried out using a rotary evaporator under reduced pressure {600-4000 Pa; 4.5-30
mmHg) with a bath tempetature of up to 60 °C;

(iil) chromatography means flash chromatography on silica gél; whete a Biolage cartridge
is referred fo this means a cartridge containing KP-SIL™ silica, 604, pariicle size 32-63

mM, supplicd by Biotage, a division of Dyax Corp., 1500 Avon Sireet Extended,

152
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Charlotiegville, VA 22902, USA;

{iv) in .gencral, the course of reactions was followed by TLC and reaction iimes are given
for illustration only;

(v} ¥ields are given for illustration ouly and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;

(vi) where given, NMR data ('H} is in the form of delta values for major diagnostic
pratons, given in parts per million (ppm) relative to tetramethylsilane (TMS), determined
at 300 or 400 MHz (unless otherwise stated} using perdeuterio dimethyl sulfoxide
{DMSO-d;) as solvent, unless otherwise stated; peak multiplicities are shown thus: 3,
singlet; d, doublet; dd, doublet of doublets; di, doublet of triplets; dim, doublet of-
crukiiplets; 1, wiplet, 4, quartet; m, multiplet; be, broad;

(vii} chemical symbols have their usual meanings; SI units and symbeols are used;

{viii} solvent ratios are given in volume ; volume (v/v} terms; |

(ix) mass spectra (MS) (loop) were recorded on a Micromass Platform LC equipped with
AP 1100 detector; unless otherwise slated the mass ion quoted is (MI—I*];
() LCMS {Jiquid chromatography-mass spectrometry) were recorded on a system
comprising Waters 2790 L.C equipped with a Watets 996 Photodiode array detector and
Micromass ZMD MBS, using & Phenomenex® Gemini 5u C18 1104 50x2 mm colnmp and
chuting with a flow rate of 1.1 miimin with 5% (Water/Acetonitrile (1:1) + 1% formic
acid) and a gradient increasing from 0-95% of acetonitrile over the first 4 minutes, the
balance (95-0%) being water and where HPLC Retention Times are reported these are in
minutes in this systemn unless otherwise stated; unless otherwise stated the mass jon quoted
is (M,

{xi) where phase separation cartridges are stated then ISOLUTE Phase Secparator 70ml
columns, supplied by Argonaut Technologics, New Road, Hengoed, Mid Glamorgan,
CT82 BAU, United Kingdom, were used;

{xil) where » SiliCyele cartridge {5 12ferred 1o this means a cartridge containing Ultra Pute
Silica Cel particle size 230-400 mesh, 40 -63 um pore size, supplied by SiliCycie Chemical
Division, 1200 Ave St-Jean-Baptiste, Suite 114, Quebee City, Quebec, G2E SES,
CANADA;

3
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(xiit) where an Isco Companiont is referied to then a Combiflash cormpanion
chromatography instrument, supplied by ISOC Inc. Address Teled}*lm ISOC Ine, 4700
Superior Street, Lincoln, NE 68504, USA, was usad;

(xiv) where a microwave is referred to this means a Biotage Initiator sixty or Smigh Creator
microwave, supplied by Biotage, a division of Dyax Corp., 1500 Avon Street Extended,
Charlottesville, VA 22902, USA;

{xv} where GCMS is referred ta then a Gas Chromatography —Mass Spectrometry analysis
wus camed out on a QP-2010 GC-MS system fitted with an AGC 20i autosampler and
controlled by ‘GCMS solutions’ software, version 2.0, supplied by Shimadzu, Milton
Keynes, MK12 5RE, UK, the GC column was a DB-SMS of length 25 m, (.32 mm i.d.
with a film thickness of 0.52 um supplied by J & W Scientific, Folsom, CA, USA;

(xv1} where a centrifuge is referred (o this means 2 Genevac EZ-Zpius, supplied by
Genevag Limited, The Soveriegn Cernre, Farihing Road, Ipswich, 1P1 3AF, UK;

(xvil} where chiral chromatography is referred to this is carried generally out using 2 20um
Merck 50mm Chiralpak AD column, (Chiral Stalivnary Phase supplied by Chital
Technu;rlagies Lurope, Parc d’Innovation, Bd, Genthier " Andernach, 67404 Tllkircl,
Cedex, France), using MeCN/2-propanol/AcOH (90/10/0.1) as eluent, How rate 80
ml/min, wavelength 300mm, using o Gilsen prep HPLC instrament (200m] heads);

{xviii) melting points were determined using a Buchi 530 apparatus and are uncorrected:

{xix) The following abbreviations may be used below or in the process section

hereinbefore: _
E120 or ether diethyi ether
DMT dimethylformarmide
DCM dichlorbimethane
DME 1,2-dimethoxyethane
MeOH methanol
LtOH ethanoj
H,0D water
TFA iriflugroacetic acid
THF tetrahiydrofuran
DMSO dimethylsulfoxide

HODBY [-hydroxybenzotriazole

5y
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EDCI (EDAC)

DIPEA
DEAL
EiDAc
NaHCO,
KaPO,
P3
BINATD
Dppf
dba
PS-CDI

CH3CN or MeCN

h
it
HATU

MNaQH
AcOH
Diia
nBuli
MgBl
NS0y
CBCh
CD,0D
Boc -
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1-ethyl-3-(3-dimethylaminopsopylicatbodi-imide
hydrachloride

diisopropylethylamine

diethyl azodicarvoxylate

ethyl acetate

sodium bicarbonate / sodium hydrogencarbonate
potassinm phosphate

polymer supported.
2,2'-bis{diphenylphosphinoi-1,1 binaphthy!
1,17-his{diphenylphosphinc Merrocene
dibenzyhidineaceione

polymer supported carbonyldiimidazale
acelonifrile

hour

minute

O-(7-Azabenzotrigzol--y])-N, NN N’-
tetramethyluronium hexofluorophosphate
sodinm hydroxnide

agetic acid

dunethyl acetamide

n-ruiyl ithinm

magnesium sulfate

sodium sulfate

deutero chloreform

per-deuterated methanol

tert-butoxycarbonyl

All compound names were derived using ACD NAME computer package.
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Example 1: 5-[(2-Fluorovhenyvhaminel-N-(4-morpholin-d-ylphenyl-L.3 4-oxadiazale-

2-carhaxamide

M=ty
GH BN

S A

o N™ 4§ H E

\._.—I'r = |
=

2-Fluorophenylisothiosyanate (92 uL, 0.75 mmol) was added to a stirred suspension of 2-
hydrazino-N-(4-morpholin-4-ylphenyl}-2-oxoacetamide (Intermediate 16, 160 mg, 0.6
mmol) in DMF {10 mL) and stirred at 30 °C until a clear solution wag obtained. PS-
Carbodiimide (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 ($ mL). The
combined DMF solutions were conceniraled i vacuo and the residue triturated with
diethyl ether 1o give the title compound a3 a yellow powder (190 nig, 32%):
"M NMR 8 10.83 (1H, 5), 10.77 (1H, s), 8.05 (1H, 1), 7.66 (2L, d}, 7.30 (2K, m), 6.95 (2H,
d), 3.80-3.65 (4H, m), 3.11-3.01 (4H, m}; MS m/e MH" 384,

Examples 2-60

. The following cxamples were prepared by the general procedure of Example 1, ising

Intermediates 23 to 28 and commercially available isothiocyanates.

’O,Nﬁ/io i
NS

Examplel R® [ R T NIVMIR MS mie |
T MH"
7) 5 { 1101 (1T, 5), 10.86 (10, 5), 7.67 (21, @), | 472
| ' \Q 7,51.7.45 (24, m), 7.4} (1H, ¥), 7.37-7.25
- | (411, m), 7.15 (1, d), 6.95 (2H, d), 6.74 (1H,
d), 5.15 (2H, 5), 3.79-3.69 (4H, m), 3.15-3.03 .
| ! (44, m) L
b | |




WO 2006004150 PTG RS04 724
2134 -
Examplic] R* | R [ THNMR T T TMS mie |
MIT
3 v PTG (1, 5y, 1088 (11, ), 7.68 2, ), | a4 |
| : 7.57-7.39 (3H, m), 6.96 (2H, d), 3.87-3.67
H UV am, m), 3.20-3.03 (41, m), 2.41 (34, 5) }
"F’”_H” : 11.10 (1H, 9, 10.82 (1H, s), 7.62 (411, dd), | 400
7.39 (2H, d), 6.93 (21, d), 3.81-3.65 (4H,
C 1y, 3.013.01 (411, )
5 I [ 10.82-10.76 QH, m), 7.67 (2H, ), 751 (1K, [ 406 |
[ | G 53,7.35 (1H, d), 7.22 (1H, d), 6.95 (2H, ),
\ | 3793770 (4%, m), 3.14-3 05 (45, m), 2.53- |@
_ 2.79 (4H, m), 2.09-1.68 (2H, m)
TTE | 10.80 (2, 5), 7.7 (2H, d), 745 (1H, m), 7.4 | 380
\E; (1H, 5,73 (1H, m), 6.96 (25, &) 6.9 (1H, |
1 d),3.80-3.64 (4H, ), 3.11-3.00 G, m) |
L"i‘*—_ff& 10.80 (1H, 5), [0.70 (1H, 5), 8.30 (LH, 4}, | 416 f
\ T j }s.nz {(1H, d), 7.95 (1H, d), 7.75 (15, d), 7.70
’ (28,4}, 7.58 (3K, m), 6,95 (2, &), 3.80-
3.65 (4H, m), 3.12-3.01(4H, m)
'8 |H | . 137 (iH, 5), 10.94 (1€, 5), 749 (IH, @), | 402
| ’ \Q 7.60 (3H, m), 7.35 {1H, m), 6.95 (24, &),
[' ! " | 3.80-3.66 (41, m), 3.11-3.00 (4H, ) f
9 Tll 10.89(1H, s), 10.82 (1H, 8), 7.67 (2L, d), J394
7.50-7.40 (2H, m), 7.30 (14, 1), 7.00-6.89
| | \? (3H, m), 3.86-3.70 (41, ), 3.16-3.04 (4K, L
']| m}, 2,62 (2H, q), 1.20 (3H, )
L — — —_—

s

5
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| Examgle

10

T NMR 5
)

| 7.87 (FH, ), 7.71-7.62 (3K, m), 7.56 (26, 8,
6.95 (2H, d), 4.35 (2H, q), 3.80-3.69 (4H, m),

=y

1120 (1H, s, 10.82 (15, 5), 7.72 (1H, s),
| 7.69 (2H, ), 7.50 (1H, d), 7.41 (1H, dd), 7.1

(1H, d), 6.95 (2H, d), 3.79-3.64 (4H, m}, l

3.10-1.01 (4H, m)

12

3.15-3.04 (4H, m), 1.34 (31, 1) \

773 (1H, 5), 7.6 (2H, m), 7.44 (3H, m),
725 (10, m), 7.16 (1H, m), 6,75 (2H,
d),3.60- 3.50 (4H, m}, 2.93-2.84 (4I1, m)

13

14

H

H

11.15 (1H, sy, 10.81 (1H, s), 7.85 (1H, @),
7.76 (2H, d}, 7.52 (1H, d}, 7.31 (1H, 1), 7.20
(1H, ), 6.93 (2H, d), 3.80-3.69(4H, m),

L 312201 45, m)

10,31 (1H, 5), 10,75 (1H, 5), 7.67 (21, d},
7.36-7.30 (ZH, n1), 7.14 (1H, d), 6.95 (2H, d),
3.79-3.69 (4H, m), 3.13-3.04 (41, m), 2.27

{ (3H, 5), 2.16 (3H, =)

394

!

11.12 (1H, s), 10.87 (1K, s}, 7.73 (15, d).
7.66 (2H, d), 7.45-7.33 (ZH, m), 6.95 (2H, d),
! 3.80-3.70 {411, m), 3,14-3.05 (40, m), 2.32
(3H, s)

16

H

414

11,01 (1H, s), 10.85 (1H, s), 7.66 (2H, d),
7.5 (1H, s), 7.40-7.29 (2I1, m), 7.00-6.50
(3H, m), 3.80-3.70 (4B, m), 3.28 (3H, s),
L.Mul(}-‘-i {4H, m)

412

¥

1S
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Example] R [RY ~ | '"HNMRS - MS m/e |
MH'
(17 H | 10.90 (11, 5), 10.82 (1H, 5, 7.66 (21T, d), | 398
[ 1 2507.40 B, m), 7.17 (18, 0, 6.95 21, ),
| " 8030 (4H, r),3.15-3.01 {4H, m), 2.29 !
(3H, 5) ; |
|18 H | 10.77 (2H, d), 7.65 (2H, d), 7.25 (2H, 5), 394
\Q/ 6.95 (234, d), 6.73 {11, 5), 3.80-3.70 (4H,
m), 3.13-3.04 (4H, m) 2,31 (6H, 2) a
19 H [ F 7 TTL07(H,s), 1080 (1K, ), 798 (0K, m), | 402 |
7.68 (28, d), 7.30 (1H, n), 6.95 (3EL, ),
\© { 3.79-3.62 (4H, m), 3.11-3.02 (4H, m)
[ :
20 ‘H —— “ 1105 (1, 59, 10.86 (1, =), 7.91 (11, 1), 402
\ \ i L 7.70 (2H, d), 7.23 (1H, m), 7.15 (LH, m).
: 6,95 (2H, d), 3.80-3.65 (4H, m), 3.11-3.02
(45, m)
21 C N }lt},Sﬂ{lH,s},IWIH,m),E,G(EH,m}, 402 1
P 7.60 (2H, d), 7.35 (1H, m), 7.16 (LH, n),
F F | 6.90 (2H, ), 3.79-3.63 (4K, m), 3.112.01 | |
1 1 {4H, in)
11 H “ 10.80(2H, 8), 7.72 (2H, d), 7.55 (2H, ), 422
\[\/;\K 7.40 (21, 4, 6.95 (2H, d), 3.77-3.65 (4K,
m), 3.15-3.03(4H, d), 1.25 (9H, s)
[ - ] -
23 H | | 10,78 (2H, 5), 7.70 (2H, d), 7.45 (21, d), 380
| @\ 7.18 (2H, d), 6.91(2H, d), 3.78-3.64 (41, \
m}, 3,11-3.62 (4H, m), 2.22 (3H, 5) \
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"TH NMR 3

- ME; m/fe
M

10.93 {1H, 5}, 10.83 (1H, &), 7.65 {2H, d),
7.39 (2H, d)y, 7.38 (1H, t3, 7.06 (1¥ t), 6.93
(2H, d), 3.77-3.69 (4H, m), 3.11-3.02 {4H,
l‘ m}

t 360

“1

H

(1H, d), 7.71-7.59 (3H, m), 7.41 (1H, d),6.95
{2H, d}, 3.79-3.71 (4H, m), 3.14-3.04 (4H, m)

H

m), 7.23 (2H, t), 6.95 (2H, d}, 3.79-3.70 (4H,
m), 3.14-3.05 (4H, m})

765 (2H, ), 7.56 (1H, 43, T45 (14, m),
| 7.20 (1H, m), 6.95 (2H, d), 1.80-3.66 (41,
m), 3.10-3.01 (4H, m)

11.00 (1H, 5), 10.84(1H, s}, 7.71-7.58 (4H, |

10.83 (1H, 5, 10.35 (1H, s), 7.95 (111, m),

11.38 (1H, 5), 10.8% (1H, ), 8.04 (15, ), 7.8¢ 434

.

384

400

10.78 (1H, 8), 10.21 (1H, s), 7.78 (1H, ),
! 7.65 (2H, d), 7.36 (1H, s, 7.23 {IH, d), 6.95
(2H, d), 3.79-3.65 (4H, m), 3.11-3.02 (4H,

? m), 2.27 (3H, 8)

414

|

[

10.78 (LH, 8, 1000 (1L, 5), 7.64 (211, &),
7.46 (1H, d), 7.18-7.09 (2H, m), 7.04 (1H, dJ,
6.94 (2, d), 3,78-3,70 (4H, m), 3.14-3.04
(4EL, m), 2.31 (3H, s, 2.16 (3H, g)

354

|

10,70 (1H, ), 5.90 (11, s}, 7.68 (LH, d),
7.58 (2H, d), 7.30 (2L, m), 7.05 (1H, m),
6.89 (2H, d), 3.69-3.59 (4H, nw), 3.10-3.02

380

-

| (48, o), 2@ |

60
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TExample| R° | R0 1’1-1’1?EMR 5 ' T MS m/c
ﬁ ML
31 H | - 11.25 (TH, ), [0.89 (iH, 5), 7.66 (OH, d), | 384
\© 7.58.7.50 (10, m), 747-7.32 (H, m), 6.95 | |
r !' A (2L, d), 6.92-6.85 (1H, m), 3.79-3.70 (4H,
| m), 3.13-3.05 (4H, m)
EEREN 3 ~TT0/68 (1H, 5, 9.95 {111, 5}, 7.60 0L ), | 408
| :j 7.51 (1H, d), 7.40 (1H, ), 7.15 (2H, m),
6.86 (2H, d), 3.79-3.65 (4H, m), 3.30-3.20 B ;
(LH, m), 3.00 (4H, m), 1.10 (6H, d)
7 B 080G, o, 1076 (W8, 5, 776 (26, &, |96
| ] : 7.55 (2H, ), 7.00 (4H, dd), 3.82-3.67 (7EL, |
] ' | QY m), 3.15-3.05 (414, )
34 H 7 }ﬁsu(zu,s}, 765 (ZH, d), 7.23 (1ML 5), 1 41g
\Q | 7.00 (14, ), 6.93 (3H, m), 6.00 (2H, ), |
I \ L _ P 1 3.80-3.65 {48, m), 3.1 1-3.02(4H, 5) !
K5 H f| N T 1075 (1H, s), 10.15 (1H, 5), 7.97 (2H, d), | 492.
| \ » l?.'m (3H, m), 7.50 (1H, m), 2.05 (1H, m), | ’
+ ' 6.95 (2M, 4, 3.79-2 63 (41, m), 3.15-3.03
(45, m)
Eﬁ‘“ﬁ:ﬁ T 1107 (1H, 5), 10.89 (111, 5, 7.94 (14, 5, | 414
] :, | 7.68-7.76 (1H, m), 744 (1H, &), 7.38 (1, L

3.70-3.78 (4H, m), 2.99-2,92 (4K, m), 2.32
(3H, ) |
11,08 (14, 5}, 1080 (14, 5, 835-826 (1M, | 434

m), 8,08-7.95 (21, m), 7.78 (1H, d), 7.69

D (18, dd), 7.537.64 (4H, m), 7.06 (UL, ©), | 1

@ J $), 7.25 (1H, ), 7.18 (1H, d), 6.86 (1H, d),
i
u

e
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Example

"H NMR &

38

Cl

1117 (1H, 5), 10.86 (11, 5), 8.33-8,25 (1H,
m), 8.08-7.94 (3H, m), 7.80-7.72 (2H, n),

| 7.62-7.55 (3H, m), 7.20 (11, ), 3.79-3.70
(4H, m}, 2.99-2.92 (4H, n)

39

MS m/e
M

450

11.21 (1H, s}, 1085 (LEL, 53, 7.74-7.39 (1,
m), 7.37-7.28 (1H, m), 7.01 (1H, 4, 3.77-
3.67 (45, m), 2.85-2.75 (4H, m), 2.25 (3H,
8)

d), 7.42 (14, dy, 7.37 (1K, %), 7.25 (14, 1),
7.01 (1H, d), 6.86 (1H, d), 3.72 (4H, 1), 2.80
(45, 1), 2.31 GH, 5), 2.31 (3H, )

| — i
| 10.88-10.77 (2ZH, m), 7.60 (1H, s}, 7.55 {1H,

46

354

41

11.06 (1H, s), 10.86 (1H, s), 7.68 (14, d),
7.57 (1H, d), 7.44 (1H, d}, 7.39 (11, 5), 7.28
(1H, ), 7.05 (1H, £), 6.88 (1H, d), 3.75 (41,
1), 2.99 (4L, 1), .33 (3H, 5)

398

i

11,10 (1, s), 10.79 (1H, s), 8.05 (1H, ©),

| 7.96 (184, 5), 7.73 (111, &), 7.38-7.25 (2H,

m), 7.22-7.13 (2H, m), 3.80-3.72 (4H, m),
3.02-2.94 (4H, )

418

| 43

11.08 (11, s%, 10.75 (1H, s), 8.10-7.99 (iH,
m), 7,68 (15, dd), 7.61-7.52 (1H, m), 7.36-
723 (2H, m), 721-7.13 (1H, m}, 7.05 (16, 1),
3.79.3.71 (4H, 1), 3.02-2.94 (4H, 1)

44

402

m}, 7.67-7.50 (2H, m), 7.34-7.20 (2H, m),

(4H,m), 2.80 (4, 1),2.25 (3H, 5)

7.19-709 (\F, m), 791 (1K, &), 3.77-3.68

10,82 (1H, s), 10.73 ({H, s), 8.07-7.98 (1L, | 108

-
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Example

[Tl NMR 3

45

CN

MS m/e
MH®

11,22 (1H,s), 10,82 {IH, ), 8.32-8.26 (111,
m), 8.15 (18, d), 8.05-7.96 (3M, m), 7.78
(1H, d), 7.63-7.54 (3H, m), 7.24 (1H, d),
3.78 (4H, 1), 3.13 (4H, 1)

-

341

I

|

AN
r""\Nb )/J\D/Il’“ﬂr.?fH
G\__H_j B O r'

| Fxam ple

REI

46 H

T TTHNMR S

TMS mfe
MH"

11,09 (15, 5), 11.00 (1EL 5), 8.52 (LEL d), |
8.03-7.93 (2H, m}, 7.41-7.33 (1H. m), 7.01-
6.94 (1H, m), 6.88 (1H, d), 3.71 (4H, 1), 3.42
(4H, 1)

47 |3

1093 (14, 5), 10.75 (113, s), 8.51 (1H, 55,
8.31-8.22 {lH, m), 8,05-7.91 (3H, m), 7.78
(1H, d), 7.61-7.50 (311, m), 6.87 (1H, d),
3.74-3.65 (4H, m}, 3.44-3.35 (4H, m) -

402

417

45 H

48 ul o F

1056 (0, », 1075 (1%, 93, 852 (1L 5), |
8.04 (1H, 1), 7.95 (LH, d), 7.35-7.23 (2H,
m}, 7.20-7.11 (1H, n), 6.88 (1H, d), 3.74-
3.66 (4H, m), 3.45-3.37 (4H, m),

11.23 (1H, 5}, 10.98 (IH, 3), 8.52 (1H, d),
7.96 (1M, dd), 7.53 (1H, at), 7.43 (1H, dd),
7.38-7.34 (1H, m), 6,93-6.85 (2H, m), 3.7t
(4H, 1), 3.42 (41, )

A

1>
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=

"THNMR 5

30

H

7.98-7.90 (1H, m}, 7.42 (1H, &), 7.38 (1H,
$), 7.25 (1H, 1), 6.90-6 83 (2H, m), 3.74-3.64
| (4H, m), 3.45-3.37 (4H, m), 2.32 (3H, 5).

11

7.98-7.93 (1H, m), 7.54-7.50 (2H, m), 7.43-
7.39 (2H, m), 6.87 (1H, d), 3.71 (41, 1), 3.42
(4H, 1), 2.51 (GH, ¢)

52

10,91 (1I1, s, 10,85 {1H, s), 8.51 {14, s},

1092 (1H, ), 10.83 (1H, 8), 8.52 (14, &3, |

MS m/e |
M
28]

|

423

7.98-7.94 (\H, ), 7.74 (14, ©), 7.54-7.50
(1H, m), 7.43 (1H, 1}, 7.14-7.10 (1H, m),
6.88 ((H, d}, 3.71 (4H, 1), 3.42 (4E{, )

44}

33

H

54

Cl

l‘-\.

11,16 (1H, s}, 10.96 (1L, 5), 8.54 (14, 4,),
8.21 (1H, 5), 7.99-7.93 (2H, m), 7.90-7.85
(2H, m), 7.67-7.63 (1H, m), 7.51 (14, 1),
742 (1M, 1), 6.88 (1H, d), 3.72 (414, 1), 3.43
(4H, t)

#4'.[?

11.27 (2H, bs), 8.61 (1H, d), 8.23 (14, d),
7.67 (1H, ddd}, 7.47 (1H, dd), 7.37-7.29
(1H, m), 3.77-3.69 (4H, m), 3.24-3.17 (4K,

m)

437

I

P33

I1

1113 (IH, s}, 11.01 (1. s), 8.52 (1H, d),
7.96 (1H, dd), 7.63 (2H, d), 7.46 (2H, d),
6.87 (1H, d), 3,71 (4K, 1), 3.42 (4H, 1)

| 401

56

Cl

11,26 (1H, broad 5), 10,79 (1H, broad s),
8.61 (1H, d), 8.24 {1H, 4), 8.01 (}H, 1),
7.34-7.11 (3H, m), 3.73 (4H, 1), 3.21 (4H, 1)

419
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Exampie i

i

‘[INMR&

MS m/e
MH"*

37

B

11.23(1H, s), 10.97 (18, 5), 8.52(1H, d),
7.97-7.93 (1H, m), 7.70 (14, ddd}, 7.49 (1H,
dd), 7.38-7.33 (1H, m), 6.87 (1H, d), 3.71

‘ (4H, 1), 3.42 (4H, 1)

403

3%

39

11.19 (15, 5%, 10.97 (11, 3), 8.52 (1H, ),
7.98-7.94 (2H, m}, 7.59-7.55 (11, m), 7.36
(IH, t), 7.27-7.24 (1H, m), 6.88 (IH, d),
371 (45, ), 342 (41, 1)

} 446 and

447

11,07 (1H, broad s}, 10.97 (LH, s), 8.52 (LH,
d), 7.98-7.86 (2H, m), 7.32-7.14 (2H, m),
6.87 (1H, d), 3.71 (41, 1), 3.42 (41, 1y

|

403

60

1124 (3H, 5), 10,91 (1H, ), 8.62 (1H, d),

6.87 (1H, dj, 3.73 (45, 1), 3.21 (4, 1), 2.31
(3H. 5)

61

II

415

827 (1H, dd}, 7.47-7.34 (2H, m), 726 (1H, 9

[10.92 (1H, s), 10.83 (1H, s), 8.52 (1H, d),
755 (11, dd), 7.49 (2H, d), 7.20 (211, d),
6.87 (1H,d),3.71 (4, t), 342 (4H, ), 2.28
|| (3H, 3

381

a2

34

170.99 (18, 5, 10.94 (10, s) 8.52 (0H, 4},
7.95 (1H, dd), 7.62 (2H, dd), 7.25 (2H, 1),

385 J

&3

F jLﬁ.ST (1H, d), 3.71 (4H, 1), 3.42 (31, 1)
10.95 {2H, bs), 8.52 {1H, d), 7.96 (11, dd), | 367 |

7.61 (20, d), 7.40 (2H, t), 7.07 (1H, 1), 6.87
(1H, d), 3.71 (4K, ), 3.42 (411, ©)

04

1092 (1H, sy, 10.8% (KL, 50 .52 (11, &),

7.95 (1H, dd), 7.26-7.24 (1H, m), 7.02 ({1,

[ dd), 6.94 (1H, d), 6.87 (1H, d), 6.02 (2H, 5),
371 (4H, 1), 1.42 (41, ¢

1 (_ ) (__}

41

j6S
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Example |R°|R' TH NMR 3 T TMS e
| MH"
(65 T (10.96 (1H, 3}, 1094 (14, 5), 8.52 (14, d), 397

|'\©\ 796 (1H, d4), 7.33-7.25 @H, m), 7.18-7.13 |
O

| (1H, m), 6,87 (1H, d), 6.66 (1H, dd), 3.78
5 (3H, 53, 3.71 (4H, 1), 3.42 (4H, 1)

66 H 10,94 (1H,5), 10.73 (15, 5), 851 (1H, d), | 403

| D\ 8.05-7.92 (2H, m), 7.40 (1H, dddy, 7.21-7.15
F F

{(1H, m), 6.87 (1H, d), 3.71 (48, 1), 3.42
(4H, 1)

Example 72: 5-[{2-Fluorophenylamino Ipiperagin-1-ylphenvyi]-

1,3.4-oxadiazole-Z-carboxamide
ﬂw”@/ 7}/(0 N
>'ij 0 F

Ethyl 5-{(2-fluorophenyl}amine]-1,3,4-oxadiazole-2-carboxylate (Intermediate 40, 94 me,
0.37 minol) was stirred in water (1 mL). Sodium hydroxide (37 mg, 0.925 mmol) was

dissolved in water (0.5 mL) and added to the reaction mixture. After stirring for 1 & the
reaction was concentrated 72 vacyo to give a yellow solid which was dissolved in DMF (1
mL). {4-(4-Isopropylpiperazin- I-ylpheny{lamine (WO02/057261) (82 mg, 0.41 mmol)
dissolved in DMF (1 mL), HOBt (100 mg, 0.74 mmol}, and EDAC (142 mg, 0.74 nmel)
were added, The reaction was allowed fo stir for 3 h then water (20 mL) was added and the
reaction mixture thoroughly shaken to give a precipitate. After filtration and drying under in
vacuo the title compound was obtained as & cream solid (69 mg, 44%): .

'H NMR § 10.78 (1H, 5), 8.0 (1H, t), 7.0 (2H, d), 7.20-7.35 (2H, m), 7.10-7.20 (1H, m), 6.9
(2H, d), 3.1 (41, 8), 2.6 (4H, 5), 1.0 (6, d);

M3 mie MIT' 425,38

&6



WO 2000/064 184

Lxamples 67-7) anid 73-84

PCT/GRINSONT 26

- 144 -

The following cxamples were prepared by the general procedure of Example 1 {method A)

using intermediates 19-22, 29-30 or the gencral procedure of Example 72 (inethod B) using

intermediate 40 and 4-(4-benzylpiperazin-1-yDaniline or 4-(4-pyridin-4-ylpiperazin-1-
ylaniline (J. Med. Chem,, 2003; 46, 1803-1806),

H [ Ry
fﬂr\w’@/ o” "hiH
x\_.--"'j{ RE o R1

NAc

TH NMR &

NS mfe
NMH"

10.84 (1H, 5), 10.80 (1H, 5), 7.65
(2H, d), 7.42 (1H, &), 7.38 (11, s),
7.25 (1h, 1}, 6.95 (2H. d), 6.90 (1M,
d) 3.60 (411, 5), 3.10 (4H, d), 2.00
(3H, 5)

421

Methud]

A

MAc

10.84 (1H, 5), 16.74 (1H, s), 8.22-
8.35 (1H, m), 7.9-8.05 (24, m),
7.80 (1H, d), 7.70 (24, d), 7.50-
7.60 (3H, m), 6,95 (2H, d), 3.60-
3.90 (4H, m), 3.10 (4H, d), 2.00
(3H, s)

457

69

NMe

H

10.80(1H, 5), 10.72 (1H, s), 8.25-
8.35 (1H, m), 8.01 (1H, d), 7.95-8.0
(1H, m), 7.75 (1H, d), 7.70 (2H, d},
7.55-7.65 (3H, m), 6,95 (2H, d),
3.10 (4H, 5}, 2.40 (41, 5), 2.21 (3H,
8)

425

oy
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"H NMR &

7 10.82 (14, 5), 10.72 (11, 8), 8.05

r {1t 1), 750 (1H, s), 7.60 (ZH, 4,
7.20-7,35 (2H, m), 7.10-7.20 {1H,
| 1), 6.95 (211, d, 3.6 (4H, ), 3.05
[ (4, d), 2 00 (3H, 5)

: MS m/e

MH
425

71

NAG

b4

I

— ————

73

I

| 1121 (1H, s), 10.86 (1H, s), 7.68
{11, ddd), 7.62 (1H. 5], 7.58-7.50
(1H, m), 7.50-7.40 (1H, ), 7.37-
7.29 {(1H, m}, 700 (111, &), 3.61-
3.51 (4H, m), 2.85-2.72 {4H, m)},
2.27 (312, 83, 2.03 (3H, )

457

10.84 (1H, s), 10.79 (1H, s}, 7.70

[ (2H, d, 7.45 (2H, ), 7.40 (1H, s),
7.25 (1H, 1), 6.85-6.95 (3H, m),
3.10 (48, 5), 2.45 (4H, 5), 2.25 (3H,

B

74

75

393

10.86 (1H, 5), 10.81 (1M, ), 7.62
(1, 89,754 (1H, d}, 7.42 (1H, d),
737 (IH, 5), 7.25 (11, ), 7.00 (1L,
d), 6.86 (1M, d), 3.62-3.50 (4H, m),
2.85-2.70 (4H, m), 2.31 (3H, 5),
2.27 (3H, s}, 2.03 (3H, s)

433

%]

[ TLOSTITL 8), 10,79 C1EL, broad 5),
8.32-8.26 (1H, m), 8.05-7.96 2H,
my, 7.78 (1H, &), 7.70 (11, dd),
7.63-7.54 (4H, m), 7.07 (1H, 1),
| 3.53-3.44 (4H, m), 2.98-2.91 (44,
m), 2.51 (9H, s)

L

531
(M-HY
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Ix | X TUMBTL "TH NMR & T MS’W’MK
| MH*
76 [NBn IH | | F [10.78(IH9), 1070(1H, broads), | 473 |B
E \Ej ﬂs.m:r (14, 1), 7.65 (2H, ), 7.1- 7.3
J (7H, m), 6.90 (2H, &), 3.30 (4H, 5),
| 0@, s - ]
77 |[NAC |Me| , F | 1084(1H,s), 1074 (10, ), 805 (438 |A
- @ { (1H, ), 7.61 (1H, s), 7.54 (111, ),
7.35-7.21 (2H, m), 7.20-7.10 (1H,

m), 7.00 (1H, d), 3.61-3.51 {4H,
\ m}, 2.85-2.71 (4H, m), 2.27 (3H, 5),
2.03 (34, ) H
& 78 | NBoc | F LB |1L07(R, 8, 10.76 (1H, ), 802 | 499 A
\© (1H, 1), 7.76-7.50 (2H, m), 7.34- | (M-HY
#1710 (31, w), 7.05 (1H, 1), 3.50- \
- | 3.40 (44, m), 2.96-2.89 (4H, m),
] 249 (9H, )
79 [NMe |[H . F | 10.80(1H,¥),8.05 (IH, 1), 7.66 397 A
’ \© (2H, &), 7.20-7.35 (2H, m), 7.1-7.2
(IH, m), 6.95 (H, ), 3.10 (4H.s), | ’
2.40 (41, s), 2.30 (2H, 5)
80 | NBos |H L F|10820H, %), 1072 (11, 53, 8.05 | 427 A
’ \© (111, 1), 7.60 (2H, 4, 7.20-7.30 (2H, | [MH-
® # | m), 7.10-7.20 (1H, ), 6.95 @H, | Cal*
d), 3.40-3.48 (4H, m), 3.05-3.10
(4, m), 1.40 (9H, s)

81 "H F 460 B
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Ex [ X

I NMR §

582 | CH;

MS m/e
M

1 Method 1|

10.78 (1H, s), 10.72 (1H, 5), 8.25-
835 (1H, m), 8.05 (H, d), 7.95-8.0
(1H, m), 7.80 (15, d), 7.55-7.65
(SH, m), 6.5 (2H, d), 3.05-3.15
(4H, m), 1.45-1.65 (64, m)

[ 414

A

83 | CH:

L

10.84 (1H, s}, 10.75 (1H, s), 7.60
(LHL d), 7.45 (1H, 43, 740 (1H, 8),
7.25 (1H, 1), 6.85-6.95 (311, m),
3.05-3.15 (4H, m), 1.45-1.65 (6H,

m)

F

4
¢
|

378

I 10.78 (1H, 5), 10.72 (1H, 5), 8.05
(IH, 1), 7.60 (2H, d), 7.20-7.35

(2H, m), 7.10-7.20 (1H, m}, 6.95
(2H, d, 3.05-3,15 (414, m), 1 45-
1,65 (611, m)

1,3, 4-oxadiazole-2-carboxamide

5-[(2-Fheorgphenylaniino ]-N-(6-piperazin-1-ylpyridin-3-y)-1,3,4-oxadiazolg-2=

Qo Y

o

carboxamide (intermediate 41, 150 mg, 0.39 mmol), was stirred in DMF (4 mL) and
pyridine (1 mL). Benzoyl chicride (60 mg, 0.43 mmol) was added and the reaction stitred
for 18 h. Waler (20 mLL} was added and the reaction mixture thoroughly mixed. The
resuiting precipitate was filterad, washed with water (2 x 10 mL) then ether (2 x 10 mL)
and dried i vacuo o give the title compound (136 mz) a5 2 pale purple solid;

"H NMR 8 10,94 (1H, s), 10.74 (1H,5), 8.50 (1H, 5), 8.00 (14, 1), 7.95



13

/,

»)Xg PCT/GB25/004726

{15, @), 7.40 (4H, s}, 7.28-7.35 (21, m}, 7.10-7.20 (iH,m), 6.90 (2H, I3, 3 42-3 .83 (8H,
m}; MS m/e MH* 488,

WO 2006/064189
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Examples 8%, 86 and 88-04.A
The following examples were prepared by the general procedure of Example 1 {method A)

using Intermediafes 31-33, or the general procedure of Example 72 {method B) using

Intermediate 40 and the appropriate aniline, for example M-phenylpyridine-2,5-diamine (7,

Med. Chem.1994, 37, 18-25), [4-(pyridin-2-ylmethoxy)phenyl]amine (DE 1607382), M-
methyl-WV-phenylbenzene-1,4-dlamine (WO 03059905), 6-butoxypyridin-3-amine (J. Am.
Chem. Soc., 1947, 69, 1204}, or the general procedure of Exampie 87 (method C) using
Intermediate 41 and the appropriate acid chloride.

H -
Ny N -
tr""\N JIII‘-.‘ 77/‘\0 [\{H

Ex [ X R "H NMR (DMSO-dg) 5 Method

85 | NMe 1 10.90 (1H, #), 10.76 (1H, 5), 8.45-

8.50 (1H, m), 8.25-8.35 (1H, m), i
7.90-8.05 (31, m), 7.80 (1H, d),

£ m}, 2.20 {3, 5)

7.55-7.65 (3H, m), 6.80 {2H, d),
3.40-3.50 (4, m), 2.35-2.45 (4H,

86 | NMe 10.88 (1H, 5), 10.84 (1H, 5), 8.50

\Q (1H, s), 7.90 (1H, d), 7.45 (1H, d),

. 7.40 (s, 1H), 7.30 (1, 1), 6.95 (24,
£), 3.40-3.45 (411, m), 2.35-2.45 (4H,

394 A

[

m}, 2.20 (3H, 5)
A

I
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' NMR (DMSO-de)

T™MS8 mic
MH"

10.94 (111, 5, 10.73 (1L, ), 8.50
(1H, 5), 8.00 (i, 1), 7.90 (1H, d),
750 (11, q), 7.20-7.35(5H, m), 7.10-
720 {1H, m), 6.0 (114, ), 3.47-3.81
(STL, bal)

306

|

89

10.95 (1H, 5), 8.50 (1H, s), 8.00 (1,
£), 7.90 (1H, &), 7.20-7.35 (2H, m),
7.10-7.20 {1H, m), 6.90 (1H, d),
3.55-3.65 (4H, m), 3.15-3.25 (4H,
m), 2.90 (3H, 3)

462

20

10.94 (1H, 5}, 10.73 (.H, ), 8.50
(iH. 5), 8.00 (1H, 0, 7.90-8.00 (1K,
my, 7.45-7.55 (2H, m}), 7.20- 7.35
(4H, m}, 7.10-7.20 (LH, m), 6.90
(1H, d), 3.40-3.80 (8H, bs)

306

3 |

}\iMe

10.90 (1H, s), 10.70 (1, 5), 8.50
(1T, 8, 8.05 (1H, 1), 7.90-7.95 (1H,
m), 7.20-7.35 2H, m), 7.10-7.20(1H,

iy, 6.95 (2H, d), 3.40- 3.50 (4H, m),

2,35-2.45 (4H, m), 2.20 (3H. 5)

398

|

NBoc

10.93 (1H, s), 10.73 (15, s, 8.50
(LH, 53, 8.05 (15, 1), 7.90-8.00 (11,
m), 7.20-7.35 (2H, m), 7.10-7.20
(1H, m), 6,95 (2H, d}, 3.40 (8H, d),
1.40 (9H, 5)

484

72
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Ex | X R ' TH NMR (DMS0-i,) 3 ™S mie | Method
MH*
195 | NA F 110,04 (1L, ), 1074 CEL ), 8.50 | 434 PR
L) [ (1, s), .05 (11, ¢, 7.96-8.00 (A,
E my), 7.20-7.35 (2H, m), 7.10-7,20
(1H, m), 6.95 (2F, d), 3.50 (61, mD), “
| 3.40-3.50 (2H, m), 2.00 (3H, s}
54 | . O P 10.95(1H, 5), 10.74 (1H, 8), &.70 489 C
LA/ L [ ) | 2H,s), 8.50 (1H, 5), s.m()m, £),
\ ] 7.90-8.00 (171, m), 7.50 (211, d),
7.20-7.35 QH. m), 7.10-7.20 (1M,
| m}, 6.90 (1H, d), 3.70 (24, ), 3.60 |
| (21, 9), 3.50 {2H, 5)
|94 |NMe -~ 381 A
P
- ; _

Lxamples 95-103

The following examples were prepeced by the general procedure of Vixample 72 (methed

B) using Intermediate 40 and the appropriate aniline, for example Intermediate 42,

N ~ ]
YA NS
X 3 H F

Example | k' X [THNMRS T WS mfe[
| | MH*
03 OPh N | 1122(1H, 5), 10.78 (1, 5), §.50 (1K, |392 |
s}, 8.20 (1H, d), 8.00 (1H, 1), 7.40 (2H, \
t), 7.10-7.30 (7H, m)
96 "NPh N [ 1098 (1H, 5), 9.00 (1H, s), 8.50 (1H, 5}, | 391
8.05 {11, £, 7.95 (1H, &), 7.70 (2H, ),
- | 7:10-7.30 (SH, m), 6.80-6.90 (2H, m) ]
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Example | R® [X TTHNMR & MS m/fe
MH*
97 O-nBu N T T 372
98 ~~ [N 11.26 (1H, s), 8.70 (1L, 5), 8.60-8.70  [393 |
P N (2H, m), 8.30 (1H, d), 8.00 (1H, 1), 7.60
, (14, d), 7.50 (111, m), 7.10-7.30 (4H, m) f
99 (CHOH [N j1LI18(IH,s), 890 (1H, s, 8.00-8.10 | 372 |
| (ZH, m), 7.20-7.35 (4H, m), 7.10-7.20
(1H, m), 4.40 (1H, d), 3.40 (2H, s), 2.70
(2H, 1), 1.60-1.70 (214, n1), 1.35-1.45
{2H, m)
1 100 I ORn 1'C™ [ 10.80(1H, s}, 10.76 (1H, 5), 8.00 (\H, | 405
1), 7.50 (1H, s, 7.20-7.40 (9H, m), £.80
} } (1H, d), 5.10 (2H, 5)
101 nBu C 110.92 (1H,s), 10.75 (1IL, s), 8.00 (1H, | 355
1), 7.70 {2H, d), 7.20-7.35 (2H, m), 7.10-

7.20 (3H, d), 2.50 (2H, 1), 1.50-1.60
(24, m), 1.20-1.40 (2H, m), 0.90 (31, 1)
162 = C [11.07 (1H,s), 8.60 (11, d), 7.95-8.05 | 440
N / (2H, m), 7.90 (1H, 1), 7.70 (1H, &), 7.50
(1H, d), 7.20-7.40 (4H, m), 7.10-7.20
(1H, m), 5.20 (2H, s)

103 NiMe)Ph | C 404

I

hamgl le 104: N-Biphenyl-d-y1-5-[(2-fluorophenyl)amino]-1,3.4-0xadiazole-3-

carboxamide

N-(4-Jodophenyl)-5-[(2-fluerophenyllamine]-1,3,4-oxadiazole-2-carboxamide
{(Intermediate 35}, 150 mg, 0.36 mumol), pheny! borenic acid (35 mg, 0.29 mmol),
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polassium phosphate (230 mg,1.44 mmol), and tetrakis(iriphenyl phosphine)paliadium{0)
(22 mg, 0.02 mmol) were stirred in DME (1.2 mL} and water (0.6 mL), in a microwave
tube, and heated at 110 °C for 3 b, The reaction mixture was partitioned between ethyl
acetate (10 mL) and waler (10 mL}), and extracted with ethyl acetate (2 x 1¢ mL). The
arganics were combined, and dried by passing through a Varian Chem elut coiumn, The
filtrate was concentrated in vacuo and purified by preparative HPLU to afford the title
compound as a cream solid (25 mg, 19%):

"MNMR § 11,20 (1H, 5, 10.78 (1H, 8, 8.10 (11, 1), 7.90 (2H, &), 7.65-7.75 (4H, m), 7.50
(2H, t), 7.26-7.35 (3H, m), 7,10-7.20 (1H, m); MS m/e MH" 375.

Example 115 Methyl {trans-4-[4-({{5-(pyridin-2-vlamine}-1.3 4-oxadiazol-2-
yllcarbonvllamino)phenyiicyclohexyl}uvetate

2-Isothiocyanatopyridine (163 mg) was added fo a stirred suspension of methy! [trars-4-
(4-{ [bydrazino{oxolacety!lamino i phenylieyclohexyljacetate (Intermediate 43) {333 mg) in
DMF (3 mL) and the mixture was heared to 40°C and stirred for 60 minutes, EDAC (230
mg} was added and the resulting mixture was heated o 85°C and stirred for 16 hours.
Water (3 ml} was added. The precipitate was filtered off and washed with water, EO
then dried under vacuum overnight to give the title compound (333 mg) as s solid; 'H
NMR & 11.60 (1H, bs), 10.93 (1H, s}, 8.30 (1, m}, 7.88 (2H, m), 7.76 (21, 4), 7.23 {24,
d), 7.07 (1H, m), 3.61 (3H, s), 2,45 (1H+DMSO, m), 2.25 (24, d), 1,80 (5H, m), 1,46 {21,
m), 1.13 2H, m), MS mfe MY 436,

Examples 106-111
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:
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(Ex.  SM | Name 'THNMR T™MS |
m/e
M+H
Wﬁﬂ Tnt. | methyl (frans-4-{4-[({5- | 10.94 (101, 5), 10.92 (1H, 5), 7.8 | 479
43 [(3-ethoxyphenyllamino] | (2H, &), 7.30-7.1% (4H, m}, 7.13 (14,
-1,3 d~oxadiazol-2- ), 6.63 (1H, d), 4.05 (2H, quartety,
ylicarbonyllaminglphen | 3.61 (3H, s), 2.45 (1H+DMSO, m),
E yl}eyclohexylacetate 225 (2H, @), 1.79 (5H, m), 1.45 (2H,
: m), 135 (3H, 1), .13 (2H, m).
107 | Int. | methyl [frans-4-(3-{[(5- | 10.97 (1F, 5), 10.93 (1H, 5), 7.69 541
| 43 1[3-(benzyloxy)phenyl] {(ZH, d), 7.48 (2H, d), 7.41 (2H, 1), =
amino}-1 3, 4-oxadiazol- | 7.36-7.28 (3L, m), 722 (211, d),7.16
2- (1H, ), 6.73 (1H, @), 5.12 (2H, 5), f
yDearbanyljanting) phen | 3.60 (3H, s), 2.43 (JH+DBMSO, m), r
vheyclohexyllacetate | 2.25 (2H, d), 1.80 (5H, m), 1.47(2H,
my, 1.15 (2H, mj
108 | int, | methy] (rrams-4-{4-[({5- 469
43 | [(4-chlorophenyljamino]-
l 1,3 4-oxadiazo!l-2- 1
yl}carbonyl)amine]phen *'
yl}eyclohexyllacetate
109%% T Ine, | methyl (rans-4-14-[({5- 489
43" ) [(2.4,5-trifluorophenyl)
’ amino]-1,3,4-oxadiazol-2-
yl}earbonyljamine]phenyl
reyelohexylacetate "
110 | Tut. | methy] frams-4-{4-[({5- | 10.94 (1H, s}, 10.75 (11, 5), 8.04 439 |
44 | [(2-fluorophenyDamino]- | (1H, 1), 7.69 (2H, d), 7.34-7.14 (5H,
[,3,4-oxadiazol-2-y1} | m), 3.62 (3H, 9), 2.60-2.33
carhonyl)amino]phenylic | (2ZHADMSQ, m), 2.01 (2H, m), 1.84
(‘ ( yelohexanecarboxylale l(ZI-I, m}, 1.49 (48, m) 1 ]
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Ex. [SM |Name 1 NMR ' MS
! m/e
M-+H*

111 | Iut. | methyl (rans-4-{4-(({5- | 10.49 (111, br.s), .02 (1H, 1), 7.67 | 453
l43 2-fluorophenylaminc]- | (2H, d), 7.28 (2H, d), 7.1-6.98 (211, |

1,3,4-oxadiazol-2- ), 6.79 {1H, br.s), 3.60 (3H, 5), 2.42
{ yljcarbonylamine]phen | (1, m), 2.23 (24, ), 1.87-1.67 (5K, |
vlieyclobexylacetate m}, 1.45 2H, m), 1.12 (21, )

'G-(pentafluorophenyl) (3-ethoxyphenyl)thiocarbarnate (Intermediate 48) was used instead

aof the corresponding isothiocyanate.

*Prepared in similar manner 1o Example 105 except a mixture of methyl [trans-4-{4-
{[hydrazino(oxo)acetyljamino} phenyticyclohexyljacetate and ethyl [irans-4-(4-
{{bydrazino(oxo)acetyl|amine} phenylicyclohex yilacetate used.

*Contains 17% ethyl (frans-4- {4-[( {5-[{4-chlorophenylamino]-1,3,4-oxadiazol-2-
yl}carbonylyamino]phenyl} cyclohexyllacetate by LCMS; M8 m/e MIH* 483,

*Contains 26% ethyl (trans-4-{4-[( {5-[(2,4,5-trifluorephenyllamino]-1,3 4-oxadiazol-2-
yl}carbonyljamino)phenyl }eyclohexylacetate by LCMS; MS m/e M 503,

Example 132: {frams-4-[d-{ {]5-{ Pyridin-2-vlamino)-1,3,4-oxadiazo)-2-

¥llcarbopyliaminelphenyicyelphexvliacetic acid

— H

Lithjum hydroxide monohydrate (60 mg} in water (2 mL} was added to a stirred
suspension of methyl {trans-4-{4-{{[5-(pyridin-2-ylamine)-1,3,4-oxadiazol-2-
}rl]caﬂ:;on}rl}amina)phenyl] cyclohexyljacetate {(Example 105, 309 mg) in THF (7 mL).
After 16 hours the solution was heated to 40°C and stirred for a further 5 hours then

y

0

. aflowed to cool to ambient temiperature. The THF was removed in vacue and the residue

was acidified with 2M HCL The precipitate was filtered off, washed with ether, warm
DCM and warm sther then dried overnight. The resuitant solid was purified by HPLC
using a gradient of 5-25% MeCN in waler with 1% ammonia as the eluent to give the title

compouid (119 mg) as a solid; 'H NMR § 10,80 (1H, bs), 10,51 (1H, s}, 8.31 (1H, 4}, 7.86
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(211, m), 7.69 (24, &), 7.23 (2, d), 7.05 (1H, m), 2.45 ({H+DMSO, m), 2.14 (2H, a}, L.82
(5H, m), 147 (2, m), 1.13 (281, m); MS m/e MH 422,

Examplies 113-117

The following examples were prepared by the generai procedure of Example 112 using the

appropriate starting material selected from Examples 106-110.

' Example | Name " "H NMR MSm/e

§ M+1"

_1'15“5_”_"(@755?5-4-{47[({5-[(3- 11,98 (111, 5), 10.94 (1H, 5), 10,92 | 464
ethoxyphenyllamine]-1,3,4- | (JH, s}, 7.69 (2H, 4), 7.30-7.22 (4H,

) oxadiazol-2- w), 7.13 (1H, d), 6.64 {1H, d), 4.04
yl}carbonyl)amino]phenyl} | (2H, quartet), 2,45 (11T+DMSO, m),
cyclohexyl)acetic acid 215 (2H, d), 1.82 (5H, m), 1.46 (2H,

m), 1.35 (3H, 0, 1.13 (2K, m).
1147 [trans-4-(4-{[(5-{[3- 11198 (1H, bs), 10.98 (L1, 59, 10.93 | 527
{benzyloxy)phenyljamino}- | (1H, s), 7.69 (2H, d), 7.48 (2H, d),

1 1,3 4-oxadiazol 2- 741 (2H, m), 7.36-7.27 (3H, m),
ylcarbony!]amino}phenyle | 7.22 (2H, d), 7.16 (1H, ), 6.74 (1H,

. yclohexyl]acetic acid dd), 5.12 (2H, ), 2.45 (1H+DMS0,

m), 2.15 (2H, d), 1.81 (5H, m), 1.46
J {2H, m), 1.15 (2H, m). |
15 (rans-4-{4-(({5-[(4- 1168 (1, s), 1113 (1H, 53, 10.94 | 453

oxadiazol-2-

cyclohexyllacetic acid

Tt

chlerophenyljamino]-1,3,4-

yiearbonyDamino]phenyl}

(114, 53, 7.70 (2H, d), 7.63 (2H, d),
7.46 (2H, d), 7.23 (2H, ), 2.45
(1H+DMSOQ, m}, 2.15 (2H, d), 1.80
(5H, m), 1.45 (2H, m), 1.13 2H, m)
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anmp_ie Name | TH NMR | MSmv/e
—L .|E M+H"
‘ 1165 Sodium (frans-4-{4-[({5- | 10.24 (111, s}, 8.16 (1K, m), 7.67 475 |

[(2,4,5-trifluorophenyl) (2H, d), 7.15 (2H, d), 7.08 (1H, ),
amino]-1,3,4-oxadiazol-2- | 2.43 (IH+DMSO, m), 1.90-1.60 (7H,
m), 140 (2H, m}), 1.00 (2H, ).

yi}earbonyDamino]phenyi}

[ cyclohexyljacetate
T frars-4-{A-[{{5-[(2- 12.00 (11, 59, 10.94 (16, 55, 10.76 | 435
fluorophenylamino}-1.3.4- | (1H, s, 8.04 (1H, 1), 7.70 (2H, d),
oxadiazol-2- \ 7.35-7.13 {5H, m), 2.30 {1TH+DMSO,

) yijcarbonyhamino]phenyl} | m), 2.28 (1H, m), 2.00 (2H, m), 1.85
J cyclobexanecarboxylic acid | (2h, m), §.48 (45, )

-

Final compound did not require HPL.C purification
| *HPLC Purification used an acidic medifier, 0.2% T7A, in place of 1% ammonia

*The crude material was partitioned between EtOAc and saturated aqueous NaaC O,
solution. A precipitate was filtered off, dried under vacuum to give title cumpcu:r-i.d.

5 “Prepared from a mixture of methyl and ethyl esters of appropriate starting mafterial via
Intermediate 43°.
*Reaction catried in EOH at ambient temperature for 16 hours, then 5 hours at 40°C,
Worked up in usual mapner. Crude material was then hydrolysed further in THF for 16
hours,

10 ®Stimed for 64 hours at ambient temperature,

Example 118 {fraus-4-{4-[({5-](2-FluorophepyDYamino]-1.3.4-0xadiazol-2-

l}carbonvlaminelphenyllcvelohexyilacetic acid

iOQﬁ 0 ‘

15 Lithium hydroxide monchydrate (43 mg, 1.06 mmoi) was added to a solution of Example
111 (240 mg, 0.533 mmol) in MeOH/H,0 (1:1) (10 mL) and the reaction mixire was stirred
for 18 hours, The mixture was then filtered, cooled in an ice bath and acidified to pH 5 with

2M HCL The resulting precipitate was filtered off and dried under high vacuum to give the
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title compound as a solid (127mg, 55%); 'H NMR 8 11.90 (14, br.s}, 10.85 (s, 11, 10.69
(11, 8), 797 {1H, 0, 7.60 2H, &}, 7.30-7.03 (5H, m®, 2.38 {1}, m), 2.09 (2H, d), 1.80-1 .60

(5H, m), 1.38 (2H, m}, 1.04 (2H, m); MS m/e M[H"* £39,

Example 119; 5-[(2-Flusrophenyhamine

1.3.4-oxadiazele-2-carboxamide

0
ey o 3RO
O S )
Borane {1 mL of a 1M solution in THF) was added 1o a stitred solution of

{4-{4-1(f53-[(2-fluorophenyllaming]-1,3,4-oxadiazol -2-
yljcarbonyljamino]pheny!}eyelohexyljacetic acid (Intermediate 45, 79 mg) in THF (2

mL). The reaction mixiure was stired for 16 hours. The mixture was evaporated and the
residue dissolved in DCM (10 mL) then washed with brine (10 mL), dried and
concentrated iz vacuo to give a solid. This solid was purified by HPLC eluting with a
gradieﬁt of acetonitrile/water containing 0.2% TFA to give the title compound (35 mg) as a
solid, a ca. 2:1 frans:cis isomeric mixture; 'H NMR 8 10,90 (JH, &), 10.72 (1H, 5, 8.01
(1H, £}, 7.65 (2H, m}, 7.33-7.12 (5H, m), 428 (1H, m), 3.46 (2H, hs), 2.58-2.40
(1H+DMS0, m), 1.80 (3H, bs), 1.68-1.50 (45, m), 1.49-1.31 (3H, m), 1.05 (1H, m}; MS
mfe MH" 425,

Example 120; N-{4-[frans-4-(2-Amino-2-oxoethyleyclohexyl phenyl}-5-[(3-

ethﬂxvﬂleuvhaminu]-1,3,4-ﬂxadiaznle-l-carhuxamide

i@ Q'ﬁ—{\ T

Ammeonia (0,06 mL of a 28-30% wi% solution in water) was added to a stitred mixture of
(trans-4-{4-[({5-[(3-ethoxyphenyl)amino]-1,3,4-oxadiazol-2-

yljcarbonyfaminofpheny! jeyclohexyljacetic avid (Example 113, 65 mg), EDAC (32 mg),
and HOBt (23 mg) in DMF (1 mL). The mixture was stirved for 16 h then was diluted with

OFEt

DMF (2 mL) and heated to 100°C for 20 minutes in an Emrys Optimizer™ miictowave.

The erude mixture was purified directly by HPLC using a gradient of 25-75% acetonitrile /

|§0
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water with 19 amumonia as the eluent (o give the title compound (10 mg) as a solid, 'H
NMR & 10,82 (2H, bs), 7.68 (211, d), 7.22 (5H, m), 7.08 {1H, 1H), 6.67 (11, 5}, 6.56 (11,
m}, 4.00 (2H, quartet), Z30(1H+DMSO0, m). 1.96 {2H, d), 1.83-1.66 (5H, m}, LLE’. {2H,
m), 1.33(3M, 0}, 1.08 (2H, m); MS m/e MH" 474,

Examples 121-126

The following examples were prepared by the general procedure of Example 105, using the

indicated Intermediates as Starting Materials and commercially available isothiocyanates:

——— o —

Ex. |[SM | Name "TTHNMR MS
l) MH*

121 | Int 46 \ [(2-fluorophenylamino)- | 10.68 (1H, s), 9.14 (1H, m), 8.02 | 357 |

N-(3-phenoxypropyl)- {1H, 1, 7.30 (4H, m), 7.16 (1I1, m)},
! 1,3 4-uxadiazole-2- 6.95 (OH, m), 403 (26, 1), 3.43 |
carboxamide (2H, m), 2.00 (2H, m)
122 |Int. 46 | 5-{(3- 110,75 (IH, 5), 9.10 (1H, m), 7.41 | 333
]- methylphenyllamino]-¥- | (2H, m}, 7.28 (3H, m), 6.93 (3H,
| (3-phenoxypropyl)-1,3,4- | m), 6.86 (2H, d), 4.03 (2H, 1), 3.44
! oxadiazole-2-carboxamide | (2H, m), 2.31 (3H, s), 1.99 (2H, m} '

123 Int. 46 | 5-{[3-(benzyloxy)phenyl] | 10.88 {1H, ), 9.13 (IH, t), 7.53- 445
amino}-N-(3- 1 7.25 (5H, m), 7.13 (1H, d), 6.93
phenoxypropyl)-1,3,4- ﬂ (3H, m), 6.70 (1H, d), 5.10 (2H, =),
oxadiazole-2-carboxamide | 4.02 (2H, t}, 3.42 (ZH, m), 2.00

_ {ZH, m)
124 | Wt 47 [ N«{d-cyclohexyiphenyl)-5- | 10.92 (11, 5), 10,73 (15, %), 8.05 | 381
[(2-fluorophenyljamine]-  § (1H, t), 7.20 (2H, d4), 7.37-7.10 {5H,
1,3 ,4-oxadiazole-2- m}, 2.50 (1IM+ DMSO, bs), 1.88-
! carboxamide 1.67 (5H, mj, 1.48-1.17 (5H, m) _
H 125 |Int. 47 | ¥ (d-cyclohexylphenyl)-5- | 11.25 (111, 5), 10,96 (1H, ), 7.70 | 399
[(3 4-diftuorophenyl) (3H, m), 7.49 (1H, m), 7.37 (1H,
‘ amino]-1,3,4-oxadiazole- | m), 7.23 (211, d}, 2.50
2-carboxamide
L d

Bl
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'Ex. [8M [ Name ~ THNMR i MS
" ! ’ MH*

126 |Int. 47 | 5-{[3- 10.96 (2H, dj, 7.70 (2H, d), 7.50- | 469
{benzyloxy)phenyl]armino} | 7.26 {7H, m}, 7.20 (2H, d), 7.15
-N-(4-cyclohexylphenyl)- | (1H, &), 6.23 (1H, d, 5.12 {211, ),
1,3 4-oxadiazole-2- 2.50 (1H-+DMSO, bs), 1.88-1.67

: carhoxamide (5H, ra), 1.48-1.20 {5H, m) |

Example [27: N-j4-(4-Acctylpiperazin-1-yllphenyli-3-{(3-isoprepoxvphenyl)aming]-
1,3,4-oxadiazole-2-carboxamide

O N 0
‘D)— NS”‘@‘HH??H U T

Thiophosgene (46 pL, 0.60 mmol) was added dropwise to a stirred solution of 3-

isopropoxy aniline (82 mg, 0.543 mmol) and calcium carbonate (272 mg, 2.72 minol} in
DCMYELO (1:1} (4 mL}. This was stirred at room temperature for 1 h. The phases were
separated and the erganic layer was dried and concentrated i vacuo. The 1esidue was

dissuived in DMF (3 mL) and added to a stirred solution of N-[4-(4-acetylpiperazin-1-

. yDphenyl]-2-hydrazine-2-oxoacetamide (Intermediate 21, 100 mg, 0.33 mmol) in DMF at

85°C. This mixture was stirred at 85°C for 1 h then EDAC {105 mg, 0.54 mmol) was
added. The mixture wag stirred at 100°C for a further 1 h then allowed to cool and treated
with HzO (10 mL), The resuliing precipitate was filtered and washed sequentially with
DMBO/MeCN/H,0 (7:2:1) (5 mL} and ether (5 mL) to give the title compound as a white
solid (12 mg, 8%); 'H NMR § 10.90 (1H, ), 10.82 (s, LH), 7.67 (2H, d), 7.25 (2H, d), 7.10
(1H, d), 6.97 (2H, d), 6.63 (1H, d), 4.59 (1H, m), 3.58 (4H, br. 5), 3.15 (2H, m), 3.09 (24,
mj, 2.04 (3, ), 1.32 (31, s}, 1.30 (3H, 5); MS m/e MIL" 465.

Exampl&s 125-129

The following examples were prepared by the general procedure of Example 105 using

Intermediate 21 and the appropriate isothiocyanate

B

182
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Example 128: N-[4-(4-Acetylpiperazin-1-yUpheny!]-5-{[4-(methylthio)phepyl] amigo}-

1,3 d-oxadiazole-2-carboxamide

&l
G QHJ"N"@\
¥, It
OO S

HINMR 5 10.95 (1}, 5), 10.81 (1H, 5}, 7.66 (2H, d), 7.57 (211, d), 7.34 (2H, d), 6.97
(219,d), 3.58 (41, br. s}, 3.28 (3H, ), 3.14 (2H, m), 3r.m' (2H, m), 2.05 (34, s}; MS m/e
MH" 453,

Exampie 129: N-[4-{4-A cetylpiperazin-1-vDiphenyl] -3-1{4-benzyloxyphenyliaming]-
1.3.4-0xadinzale-2-carbaxamide

. H
o o..N
R 4 HE' Qo
POy O
"HNMR at 373K 5 10,25 (2H, s, 7.62 (2H, d), 7.48 (2H, d), 7.44 (2H, m), 7.39{2H, 1),

7.32 (1H,m), 7.04 (2H, d), 6.94 (2H, ), 5.10 (21, 5), 3.60 (4H, m), 3.15 (4H, m), 2.03 (3,
53, M8 m/e MH" 513.

Example 130: 5-[(5-Bromag-2.4-diflucrophenyljaming]-N-(4-morpholin-4-ylphenyl)-
1,3,4-oxadiazolc-2-carboxamide

0 Newyy F F

10X
Ol o
a

2,4-Difluoro-3-bromoaniline (208 mg, 1.04 mmol) was added to a sohution of
thiocarbonyldiimidazole (185 mg 1.04 mmol) in DMF (10 mL) and the mixture was stirred
for 16 h. 2-Hydrazino-N-(4-morpholin-dylphenyl)-2 oxoacetamide (Intermediate 27, 211

mg, 0.8 mmol) was added and the mixture was stirred at B0°C until a clear solution was

obtained. EDAC {306 mg, 1.6 mmol) was added and stirming was continued for a further 1

b, The mixiure was cooled then diluted with water (25 mL) and the resulling piecipitate
was filtered and dried to give the title compound the title compound {135 mg) as a solid;
"H NMR 6 11.09 (15, 5, 10.88 (1H, 5), 5.45-8.33 (1H, m},7.74-7.57 (3H, m},6,95 (2H, d},
3,83-3.68 (5H, m), 3.15-2.99 (5H, m); MS m/e MH"* 482,
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The following examples were prepared by the general procedure of Example 130 using

either Intermediate 27 (for X = N) or Intermediate 18 (for X = CH) and the appropriate

aniltite,

Example | x /R

135 N

]

11,15 (1H, s}, 10.95 (1H, s}, 8.58 8 48 |
{2H, m), 7.97-7.90 (1H, dd), 7,78 {14, 1),
6.87 (1H, &), 3.77-3.63 (4H, m), 3.48-
3,38 {411, m)

132 |N

MS mfe |

M+

471

11,39 (14, 8),11.00 (1H, $),8.52 (1H,
d),8.03 (1H, £),7.99-7.93 (14, m),7.86
(1, 4),7.65 (1F1, 1),7.42 (1H, d),6.87 (1H,
d),3.77-3.64 (4H, m),3.52-3.35 (4I1, m)

435

133 N

11.50 (1H, 5), 11.00 (1H, s, 8.51 (1H, d),
8.14 (1H, d), 7.95 (1H, d), 7.71 (14, s),
6.92-6.84 (2H, m), 3.76-3.62 (4H, m),
3.50-3.38 (4H, m), 2.40 (3H, g)

382

134 CH \

.

e

11,253 (1M, 5}, 10.89 (1H, 5), 8.63-8.52

{i1H, m), 7.67 (ZH, d), 7.60-7 49 (2H, f

m), 6.95 (2H, d}, 3.84-3.66 (4H, m),
3.13-3.04 (411, m)

432

135

|

11.37 (1H, ), 10.89 (1H, 5), 8.08-7.98
(MM, m), 7.93-7.84 (1H, m), 7.68 (2H,
d), 7.38 (1H, 1}, 6.95 (2H, d), 3.82-3.70
{(4H, m), 3.13-3.04 (4H, m)

452




WO 206,064 189

PCF/GB200SA047 246

-162 -

—E—xamplc

"H NMR

&S mfe
M+H

136

7.99-7.81 (1H, m}), 7.31-7.20 {2H, ),
7.13-7.07 (1H, m), 6.87 (1H, d), 6.66-
6.60 (1H, m), 4.65-4.54 {1H, ), 3.75-
3.66 (4H, m), 3.46-3.37 (4H, m), 1.30
(6H, d}

10.96 (1M, 53, 10.88 (1H, 5), 8.53 qm,ﬁTi‘:@zﬁ j

|I 137

11.10 (111, 5), 10.96 (111, 3), 8.52 (1H, d),
7.98-7.92 (UH, m), 7.45-7.27 (6H, m),
7.18 (1H, 1), 7.07 (2H, d), 6.87 (1H, d},
3.74-3.67 (4H, m}, 3.45-3.38 (41, m}

Q 459

138

1136 {1H, s), 11.09 (1H, 5), 8.53 (1H, 4,

‘ J=10.1 Hz), §.07-8.01 (1H, m}, 7.72

(1H, 8), 7.59-7.50 (m2H, m), 7.08-6.59
(2H, m}, 3.75-3.69 (44, m), 2.49-3.44
(4H, m}

s =]

451

139

11.05 (1€, s), 10.98 (1H, &), 8.66-8.63
(1H, m), 8.53 (TH, d, 8.05-8.01 (1H, m),
7.99-7.93 (1H, m}, 7.62 (1H, d), 7.48-
7.44 (1H, m), 7.36 (1H, 1), 7.32 (11, ©),
7.21-7.17 (1H, m), 6.99 (1H, d), 6.78-
6.73 (1H, m), 5.25 (21, ), 3.75-3.70

{4H, m), 3.48-3.43 (4H, m)

474

140

N

j 10.98 (2H, s), 8.52 (1H, d, 7.98-7.93 (1H,
| m}, 7.29 (1H, d), 2.27-7.23 (1H, m),

7.16-7.11 (1H, m), 6.87 (1H, d), 6.67-
6.61 (1K, m), 4.04 (2, q), 3.75-3.67

] (41T, oo, 3.43-3.38 (41, m), 1.35 (34, ©

411

€S
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Example 141: V-[4-(4-Acetylpiperazin-1-yljpheny1}-5-[{3-ethoxyphenyDaming|.$,3.4-

oxadiazole-Z-carhoxamide

Q. My F
OO e

N-[4-(4-Acetylpiperazin- 1-yl)phenyl]-2-hydrazing-2-oxocacetamide {Intermediate 21, 153

mg, 0.5 mmol) was added to a solution of O-(pentaflucrophenyl) (3-
athoxyphenyljthiocarbamate (Intermediate 48, 182 mg 0.5 mmol) in DMF (7 mL). The
mixture was stitred at 60°C for 30 min then PS-CDI {500 mg 1.0 mmel) was added and
stirving was continued for a further 2 hours. The mixiure was allowed to cool then filtered
to remove the resin, which was washed with a further 2 x 10 miL DM, The combined
liltrates were concenirated by evaporation to give a solid that was ihen triturated with 1:1
acctonitrilerwater to give the title compound {220 mg) as a solid; "H NMR & 10.95 {1H,
5),10.85 (1H, s), 7.67 (2H, d), 7.33-7.22 (2H, m), 7.12 (1H, 4}, 6.97 (2H, d},6.64 (1H, d),
4.04 (2H, q), 3.65-3.51 (4H, m), 3.11 (4H, d), 2.07 (3H, ), .35 (3H, t); MS m/e MH' 451.

Example 142: S-(Biphenvl-3-ylamino)-N-{6-morpholin-4-ylpyridin-3-y1)-1,3.4-

. pxadiazole-2-carboxamide

H
“\_/""(} - B )

-
Anisole (0.14 mL, 1.30 mmol) and a mixture of TFA:water (9:1) (3 mL) was added to (5-

(biphenyl-3-yl{ |2-(trimethylsilyljethoxyJmethyl} amino)-N-{6-morpholin-4-ylpyridin-3-
yij-N-{{2-(trimethylsilyljethoxyImethyl} - 1,3, 4-oxadiazole-2-carboxamids (ntermediate
49, 180 mg, 0.28 mmol). After 3¢ minutes the mixture was by diluted with DCM (40 mL})
and washed with 1M aqueous NaHCO, (20 mL). The DCM layer was scparated and
MeOH. (5 ml,) was'added. The aqueous was again extracted with MeOH:DCM (1:9) (4 x
10 mL). DMF (5 mL) was added to the aqueous and the agueous was exiracted with
MeQHDCM (1:9% (2 x 10 mL}. All organics were combined, dried, filtered and
evaporated to give a solid which was triturated with hot B0 (10 mL) and washed with
Et;O (2 x 5 mL) then hexane (2 x 5 mL). Chromatography through silica using 0-100%
DCM/EtOAc then 10% MeOH/MCM as eluent gave the title compound (30 my, 24%) as a
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solid; 'HENMR 5 11,10 (11, &), 10.98 (1H, 8}, 8.53 (1M, d), 7.99-.93 (1H, m}, 7.91 (1H, ¢,
7.67-7.61 (34, m), 7.54-7.47 (3H, m), 7.41 (1H, 1), 7.35 (14, d), 6.88 (1H, d), 3.74-3.69
(4H, m), 3.45-3.40 (4H, m); MS m/e MH* 443,

Examples 143-147
The lullowing examples were prepared by the general procedure of Example 1 using the

indicated Intermediates and commercially available isothiocyanates:

IaTaraty
\._/\J N= H H

Ex. | R | Int. "H NMR | MS m/e
- MAAH
43| 27 |1100(20,5), 8.53 (10, 4), 7.99-7.93 (I, [473 |
L m), 7.51-7.26 (7H, m), 7.19-7.13 (1H, m),
6 6.87 (1H, d), 6.76-6.72 (1H, m), 5.13 (2H, s,
é - 3.73-.68 (4H, m), 3.44-3.40 (4H, m)

44 [ 27 1118 (1H, sy, 10.95 (1H, s), 8.52 (1H, d), 439
| 8,31-8.26 (1H, m), 7.98-7.93 (1M, m), 7.89-
7.85 (1H, m), 7.64 (1H, &), 7.55 (1H, 1), 6.87

(1H, d}, 4.33 (211, 5), 3.73-3.66 (4H, m),
3,44-3.39 (4H, m), 1.33 (3H, ©)

145 |2 27 11.16 (15, 53, 10.97 (14, 8%, 8.53 (1H, 4), | 467
'; $.25-8.23 (111, m 7.98-7.93 (1H, m), 7.84-

o 7.8t (1H, m), 7.60 (1, d), 7.51 (1K, 1), 6.87

4K (1H, d), 3.73-3.68 (41, m), 3.44 -3.39 (4H,

), 1.56 (9H, s)
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| 7.50 (3H,

m), 6.8 (1H, @), 3.8 (311, 8)

- 165-
Fx. |R " Tint. | HNMR T MS mfe |
M+H |
46 [ EREE 1L.14(1H, s), 10.95 (1H, s), §.52 (1H, d), 493
'|| \Q 8.02 (15, 1), 7.98-7.93 (1H, m), 7.62-7.57
- | (1H, m), 7.42 (1H, 3, 7.20 (1H, 1), 6.87 (1H,
i ‘ e d),l?4—3.68{4H,_m],3.45-3.38(:41—[,111} ] N
o NEN
ol \_NMDJ\H ‘
=/ " H g
“Example | SM | 'H NMR MS m/e
M+H
147 Int. 38 | 11.07 (1H, 5}, 10.76 (1H, s), 8.59-8.57 (1H, m), 8,24~ | 362
8.20 (1H, m}, 8.10-7.90 (3H, m), 7.75 (15, d), 7.60- ]

)

Examples 148-294

The following examples were prepared by the general proeedure of Example I, using the

indicated Intermediate as starting material (SM) in conjunction with the approptiate

commercially avajlable isothiocyanate,

e
-
N o
N 0
F

Starting inalerial = Intermediate 24:

Examijle

R’ ' NMR & MS m/e
%12
148 ; 11.07 (111, 8), 11.03 (1H, brs), 7.71-7.55 402

L

(4FH, m), 7.28-7.21 (2H, m}, 7.05 (1H, 1),
3.77-3.72 (4H, my), 3.01-2.97 (4H, m}

[5€
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Example |RT ' 'H NMR & T MS m/e |
MH'
F149 F 11.12 (2H, ), 8.03-7.97 (1H, m), 7.68 (1H, | 420

|

dd), 7.57 (1H, dd), 7.37 (15, ddd), 7.06
(1H, 1), 7.01-6.94 (1H, m), 3.77-3.73 (4H,

;

| ¢ m), 3.02-2.97 (4H, m)
150 11.07 (1H, %), 11.07 (1H, br s), 7.71-7.55 | 384
| ' \]@ (4H, m), 7.43-7.37 (2H, m), 7.10-7.03 (25,
i | m), 3.77-3.73 (4H, 1), 3.01-2.97 (4H, m)
151 11.25 (18, brs), 11.10 (1EL, 5), 7.68 (14, | 400
' @ dd), 7.59-7.50 (2H, m), 7.47-7.40 (1, m), )
| | I | 7.38-7.34 (111, m), .06 (LH, 1), 6.89 (11,
® N . 377372 (M, ), 3.02-2.97 (M) |
is2 ; [1.03(1H, s), 1022 (TH, brs), 7.75-7.64 | 358

\©\ (2H, m), 7.56 (1H, dd), 7.28-7.23 (2H, m),

7.13-7.02 (2H, m), .77-3.72 (4H, m), 3.01-

2.96 (4H, m), 2.30 (34, 5)

153 . F 11.07 (1H, 8), 11,07 (1H, br 5), 8.06-7.95 | 420 4
\©\ | (IFL, m), 7.67 (1K, dd), 7.56 (11, dd), 7.43-

l F | 7.36 (1H, m), 7.22-7.15 (1H, m), 7.05 (1H,

t), 3.77-3.72 (4H, m), 3.02-2.96 (4H, m)

154 . 11,10 (2H, br s), 7.85-7.86 (1H, m), 7.68 462 and
, \© (1H, dd), 7.59-7.55 (2H, m), 7.36 (1L, 1), | 464
@ L 7.28-723 (1H, m), 7.06 (LH, 1), 3.77-3.72

(4H, m), 3.02-2.96 (4H, m) )
155 p { 1107 (2H, brs), 7.71-7.60 (3, m), 7.57 | 418 and

L \ U (1H, dd), 7.49-7.44 2H, m), 7.05 (18, 1), | 420
Cl

3.77-3.72 (4H, m), 2.01-2.97 (4H, m)

e — T
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[ Example |R' 1'H NMR 5 o MS m/e
MH"
56 ] s 11,00 (20, brs), 8.21 (1H, &), 7.95 (1H, d), | 434
O 7.87 (2H, dd), 7.73-7.63 (2H, m}, 7.58 (JH,
O dd), 7.54-7.48 (1H, m), 7.42 (1H, dd), 7.07
| (1H, 1), 3.78-3.73 (4H, m), 3.02-2.97 (4H,
m)
Hlﬁ 11.09 (ZH, 5), 7.92-7.86 (1IL, m), 7.68 (1H, | 420

T

| 7.14 (1H, m), 7.06 {11, 1), 3,77-3.72 (4H,
m), 3.01-2.97 (¢4, m)

158
F.'

11,25 (1H, brs), 11,25 (1H, ), 7.73-7.65
(2H, m), 7.57 (1FL, dd), 7.52-7.44 (1H, m),
7.37-7.32 (1, m), 7.05 (L4, 1), 3.77-3.72
{4H, m), 3.02:2.97 (4H, m)

dd), 7.56 (1H, dd), 7.31-7.24 (1H, m), 7.22-

159

F
R
L \@
-
!
i
. I," ] N
——
co,

F
Et

11.21 (1R, brs), 11.09 (1H, 5), 8.29-8.26
(1H, m), 7.87 (311, dda), 7.72-7.63 (2H, m),
7.59-7.53 (2H, m), 7.06 (11, 1), 4.35 (2H,
q). 3.77-3.72 (4H, ), 3.02-2.96 (4H, m),
1.34 (3H, 1)

Cl H M- 3
) ¥ }‘L\ /R
D@Iﬁ?j Z/LD N

Starting material = Infermediate 28:

[ Example | R MS m/e
MH"
160 419

456

jqrT
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| Example | R? MS m/e
MH"
161 , 415
162 R IS
] Cl
F 163 | o 431
164 E 431
165 F - 437
F I
166 E 401
167 479 and
f \W:;:] 481 |
Br
: -
168 ; 419
1o
F
169 R 415

PCUGBZINSA04TG

1)
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Example | R’ MS mie |
MH"
170 . F 1437
X0
171 ' %I 435
]
| |
— |
172 ; 433
1
173 | EE
174 K | 431
D“-‘.
’175 \ J“r\©\’< 457
176 F 437
N :i: F
177 i 473
CO,Et
178 K 1451

92

FCT/GRADSAIGET 20
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S ay
-
C}*/N ZHDiN,,R‘
5

Starting material = Intermediate 59

Example | R’ "H NMR & ~ TMS mfe
MH'
79 | 10.85 (1H, brs), 10.77 (14, 5), 7.63 (2H, 4), 408
| U 7.45-7.35 (2H, m), 7.25 (1H, 1), 6.96-6.82 (3L,

| m), 3.74-3.61 (2FL, m), 3.58-3.49 (28, m), 2.31
| (3H, &), 2.23 (2, 1), 1.14 (6H, )

180 . 1020 (UH, brs), L0.81 (1H, 5), 7.73-7.55 (3H, | 430
' \Q m), 7.51-7.39 (1H, m), 7.36-7.28 (1H, m), 6.92
F:'
I (2H, ), 3.74-3.62 (2H, m), 3.57-3.49 (2H, m),

2.23 (24, 1), 1.14 (6H, d)

H M=
N & % R
LSk

Starting material = [ntermediate 60

[ Example | R " NMR & MS m/e
MH"
181 T F 10.69 (2H, ), 8.02 (1H, 1, 7.56 (2H, dd), | 439
l Tj 7.33-7.09 (3E, m), 6.72 (2H, dd), 3.68-
: 345 (6H, m), 3.35-3.24 (2H, m), 1.98-
| 172 (5H, m)
182 1 10.80 (1H, 5), 10.66 (1H, 5), 7.57 (2H, | 435

U dd), 7.44-7.34 (2H, m), 7.23 (1H, 1), 6.86

(IH, d}, 6.72 (2H, dd), 3.68-3.45 (6H,
m}, 3.35-3.23 (24, m), 2.30 (3H, =), 1.98-

172 (SH, m)
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r Exampl_é_ R’

TH NMR 5

ME mie
M’

183

11.17 (1H, s, 11.17 (1H, s), 7.68 (1H,
ddd), 7.57 (2H, dd), 7.52-7.39 (14, m),
7.36-7.28 (1H, m), 6.72 (2H, dd), 3.68-
3.44 (6H, m), 3.35-3.23 (2H, m), 1.98-
172 {5H, m)

184 ;

457

10.91 (1, s), 10.68 (1H, 5), 7.57 (2H,

| dd), 7.48-7.23 (7, m), 7.16-7.10 (1H,
m), 6.76-6.68 (3H, m), 5.09 (ZH, 5), 3.68-
3.45 (6H, m), 3.35-3.24 (2H, m), 1.98-
L.73 (5H, o)

527

183 ¢

10.7L (1H, s}, 10.69 (1H, s), 8.30 — 8.24
(11, m), 8.03-7.95 (2H, m), 7.75 (H, d),
7.65-7.50 (5H, m), 6.73 (201, d), 3.70-3.47
(6H, m), 3.37-3.25 (2I1, m), 1.98-1.73 (SH

)

186

10.99 (14, 5, 10.71 (1H, ), 8.21 - 8.09
(111, m), 7.75-7.63 (1H, m), 7.65 (2H, ddj,
6.72 (2H, dd), 3.68-3 .46 (6H, m), 3.35-
3.25 (2H, m), 1.98-1.74 (SH, m)

471

475

187

‘] 11.02 (TH, s), 10.73 (1H, 5}, 8.02 - 7.93

yo

Example 188

{1H, m}, 7.57 (ZH, dd), 7.35 (1H, ddd),
6.98-6.90 (1H, m}, 6.74 (2H, dd}, 3.69-
3.44 (6H, m}, 3.34-3.25 (2H, m), 1.98-1.75)
(5H, m}

457

Example 189

O NJQ}HH;HQKF“ “ﬁi@nrg:ﬁ“u
o
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r—rrr—. ——

F
\© 7.60 (2H, &), 7.40 (114, 1), 7.05 (14, 1), 6.95

(1H,

d), 3,60 (6H, m), 3.50-3 40 (2H, m), 2.00 (3H, §)

Example] SM | 'H NMR § NS nﬂej
o }MH*
188 |Int 61 | 11.01 (1H, s), 10.96 (111, s}, 8-70 (2H, 5), 7.48-7.23 | 515
(7H, m), 7.17-7.11 (1H, m), 6.72 (iH, dd), 5.09
(21, 53, 3.79-3.64 (4H, m), 3.55-3,47 (4H, m), 2.03
3 (31, 8)
189 |Int. 62 111,15 (1H, s), 10.72 (11, 5), 858 (14, &), 8.22 (1H, | 402
d), 7.99-7.80 (311, m), 7.78 (1H, d), 7.70 (1H, d), .
Ji 7.55-7.45 (3H, m), 2.72 (3H, 3),
N R
J(‘J\NF[} gr{o’kﬁ/
Starting material = Intermediate 32
Examplm, % | 'HNMR 5 o MS mic |
} M
J I 10.97 (IH, s), 10.92 (1H, s), 8.5 (1H, s), 7.95 (iH, 2
\Q | 4),7.65-7.55 (26, m), T.20(2H, 1), 6.95 (1H, dJ,
3,60 (6H, m), 3.30-3.2¢ (2, m), 2.00 3H, 5)
191 \H o [120 ({H, s}, 10.80 (111, s}, 8.5 (\H,8), 7.95 (1L, | 442
@’ d), 7.70 (1H, s), 7.50 (1H, &), 7.40(114, 1), 7.10
(1H, d), 6.95 (1H, d), 3.60 (64, m), 3.50-3 40 (2H,
m}, 2.00 {3H, 5}
92 |, F 11.07 (1H, s, 10.97 (1H, 5), 8.5 (1H, 5), 8.01-7.95 | 444
’ | (202, m), 7.40-7.30 (1H, m), 7.00-6.95 (1E1, m),
§.95 (11, &), 3.60 (65, m), 3.50-3.40 (2, m),
lz.cm(m, 5)
83 10.95-10.91 (2H, d), 8.5 (1H, 5), 7.95 (11, d), 408

(4s
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Examplc) R’

1

E

"H NMR 5

+MS mfe

MH*

194

Tn

}

i)
=

FL17 (1H, 5), 10.7 (1H, 5), 8.5 (1H, s), 7.95 (1H,
d), 7.90 (1H, 5), 7.65 (1H, d), 7.35(1H, t), 7.20
(1H, d, 6.95 (1H, d), 3.60 (6H, m), 3.50-3.40 (2H,
ni}, 2.00 (3H, 3)

195

488

121 (1H, sy, 16.97 (1K, 5), 8.5 ({H, 5), 7.95 (1H,
| d), 7.55-7.30 (3H, m), 6.95 (2H, d), 3.60 (611, m),
3.50-3.40 (2H, m), 2.00 (3H, 5)

426

196

S g

(10.90 (1H, s}, 10.81 (1H, s), 8.5 {11, 8), 7.95 (IR,
dy, 7.45 (2H, d), 7.20¢2:1, dy, 6.95 (1H, d), 3.60
(6H, m}, 3.50-3.40 (2H, m}, 2.20 (3H, s), 2.00
(3H, s}

472

197

"1.
-

N4

10,92 (1H, d), 10.38 (1H, s), 8.5 (11, 5), 7.95-7.90
(2H, m), 7.55 (1H, d), 7.40 (1H, 1), 7.20 (1H, t),
6.95 (1H, d), 3.60 (6H, m), 3.50-3.40 (2H, m),
2.00 (3H, s)

442

19%

11.10 (11, 5), 10.93 (1H, s}, 8.5 (1H, s, 7.95 (1L,
d), 7.60 (2H, d), 7.46(21, d), 6.95 (1H, ), 3.60
(6H, m), 3.50-3.40 (2L, m), 2.00 (3L, g)

442

!

11.18 (1H, 5), 10.95 (1H, s), 8.5 (15, 5}, 8,20 (1H,
5), 8.0-7.90 (2H, m), 7.80 (2H, d), 7.65 (1H, d),
7.50 (1H, 1), 7.40 (1H, t), 6.95 (1H, d), 3.60 (&H,
m), 3.50-3,40 (2H, m), 2.00 (3H, s)

l 458

| 200

=

£

| 8

N

4019

201

W

O
— 0

11.40 (1H, 5), 10.97 (1H, 5), 8.5 (1H, 5), 8.0-7.95
(3H, ), 7.70 (ZH, d), 6.95 (1H, d), 4.30 (ZH, q),
3.60 (6H, m), 3.50-3.4C (2H, m), 2.00 (3H, s),
1.30 (311, 1)

480

(96
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Example | R® NI NMR 5 MS mie
MIL'
02 ] 10.50 (1H, 5, 10.79 (1K, ), 8.5 (1H, s, 7.95 {1H, | 452

\©:z> 1), 7.20 (1H, 5), 7.05- 6.95 (3H, m), 6.0 (2H, s),
3.60 (6H, m), 3.50-3.4C (211, m), 2.00 (3H, s)
. 10,92 (1H, s), 10.71 (111, 5), 8.5 (1H, s}, 8.01-7.90 | 444 |
’ \CL (2H, m), 7.40 (1H, ©), 7.20(1H, 1), 6.95 (1H, 4,
P |3.60 (6H, m), 3.30-3.20 (2H, m), 2.00 (3H, 5)
204 . J V171, s), 10.94 (1H, 5), 8.50 (1H, 5), 8.25 480
T |(E, ), 7.95 (1H, d), 7.85 (1H. d), 7.65 (1H, d),
| \G/LO 7.50 (1H, 1), 6.95 (1, d), 4.30 (2H, q). 3.60 (64,
m), 3,50-3.40 (2H, m), 2,00 (34, §), 1.30 (311, 1)
EE 10,90 (1H, 5), 10.87 (1, s}, 8.5 (1H, s), 7,95 (114,

03

| 464
f :: d), 7.45 (2H, d), 7.40(2H, d), 6.95 (1H, d), 3.60
1 (6H, m), 3.50-3.40 (2H, m), 2.00 (3K, 5), 1.15 | 1
(914, s} | )
206 e | 11.20 (1H, 5), 10.95 (11, 5), 8.5 (1H, s), 7.95 (1H, | 444 |

| \©i d), 7.70-7.60 (1H, m), 7.45(1H, q), 7.40-7.30 (1H, |
m), 6.95 (1L, d), 3.60 (61, m), 3,50-3.40 (2H, m),
2.00 (3H, )

207 . F 11.05 (AH, s}, 10.95 (11, 5), 8.5 (1H, s), 7.95 (1H, | 444
'f\©": d), 7.90 (14, d), 7.30(1H, @, 7.20 (1H, q), 6.95
(1FL, d), 3.60 (6H, m), 3.50-3.40 (2H, m), 2.00
(3H, )
208 10.90 (1H, 5), 10.85 (1H, s), 8.5 (1H, s), 7.5 (1, | 422

\©/ d), 7.45 (1M, d), 739(1H, 5), 7.25 (1H, 1), 6.95

(1H, d), 3.60 (6H, m), 2.50-3.40 (2H, m), 2.30 *

3H . .
z (3H, s}, 2.00 (34, ) N __,_____._j




i
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Example | R PH NMR & B TS mie -\
i, MH"
W9 | TT10.95 (1H, ), 10.93 (1H, 5), 8.5 (15, 5), 7.95 (1EL, | 514
| \© ’ d), 7.45-725 (7, m), 7.15 (1H, d), 6.95 (1H, d),
O 6.85 (1H, d), 5.10 (24, s), 3.60 (6H, m), 3.50-3.40
| Ph | (2H, m), 2,00 (3H, ) f
210 £ ) 1L45(tH, ), 10.98 (IH, 5). 8.5 (IH, 5), 7.95 (1EL, | 444 |
\© d), 7.30 (2H, d), 6.95 (2H, 1), 3.60 (6H, m)}, 3.50-
[' F | 3.40 (2H, ), 2.00 (31, 5)
211 r ' 10.93 (1H, s), 10.75 (1H, &), 8.5 (1H, 5), 8.30- 458
f | 8.20(1H, m), 8.0-7.90 (3H, m), 7.80 (1H, d), 7.60-
. 7.50 (3H, m), 6.95 (1H, &), 3.60 (6H, m), 3.50-
3.40 (2H, m), 2.00 (3H, 5)
(212~ | = | 1104 (1T, s, 10.96 (H, s), 8.5 (1, 5), 8.20-8.10 | 462
F\,(;/ (1H, m), 7.95 (1, 4), 7.7 (1H, q), 6.95 (2H, 1),
F

3.60 (6H, m), 3.50-3.46 (2H, m), 2.00 (3H, 5)

et
oLt e
)

Starting malerial= Interthediate 21

Example | R’ "H NMR 8§ _ MS m/e

|= MH"
213 o 10.95 (1H, s), 10.80 (1M, 8), 8.7-8.5 (4H, m), | 425 | -
\© | 7.20 (2H, 1), 6,95 (2H, d), 3.60 (4H, s), 3.10
- (4H, d, 2,00 (3H, 5) |
214 , 11.18 (14, 5), 10.84 (11, s, 7.70 (1H, 53, 7.60 | 441

cl
\©/ (2H, 4), 7.50 (1H, &), 7.40(1H, 1), 7.10 (14,

d), 6.95 (1H, d), 3.60 (41, 5), 3.10 (4H, 4,
2,00 (3H, s)
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r Example

RI

i

"H NMR § MS mie |

S m
MH"

B 20050047 26

215

f [0.85(TH, s), §.05-7.95 (1H, m), 7.65 (2[1, d),

3,10 (45, d), 2.00 (3H, s)

216

7,40-7.30 (1H, m), 6.95 (3H, d), 3.60 (41, 3),

443

"10.91 2H, d), 10.80 (1H, 5), 8.65- 8.55 (41,
m), 7.40 (2H, 1), 7.05 (1H, 1), 6.95 (2H, ),
3.60 (41, 53, 3.10 (48, dy, 2.00 (3H, §)

407

217

m1]
=

11.17 (10, s}, 10.83 (1H, 5, 7.85 (1M, 5, 7.65
(2H, d), 7.55 (1H, d), 7.35(1H, t}, 7.20 (11,
d), 6.95 (214, d), 3.60 (4H, 5), 3.10 (4H, d),
2.00 (311, 5)

487

218

EEE

b1}

[1.21 (1K, sy, 10.83 (1H, 3), 7.65 (2H, dJ,
7.55-7.30 (3H, m}, 6.95 (25, d}, 6.90-6.80
(1H, m), 3,60 (4H, s), 3.10 (4H, d), 2.00 (3H,
8)

4725

219

T

10.79 (11, s), 10.77 (IH, 5), 7.65 (21, d),
7.45 (2H, d), 7.20(2H, d}, 6.95 (2H, d), 3.60
(4H, 5), 3.10 (4H, d), 2.20 (3H, ), 2.00 (3H,
8]

421

220

Y

I

10.80 (1H, ), 10.34 (1H, 5), 7.95 (14, d),
7.65 (28, d), 7.55 (1H, 3, 7.40 (1, 1), 7.20
(1H, ©), 6.95 (2H, d), 3.60 (4H, 5), 3.10 (44,
d), 2.00 (3H, s)

441

221

11.10 (1H, 8), 10,84 (1H, s), 7.65-7.55 (414,
m), 7.40 (2K, d), 6,95 (2H, d), 3.60 (411, &),
3.10 (4H, d), 2.00 (3F, 5}

441

222

-

FdE- -t

(LEL, d), 7.85 (2H, 4}, 7.70-7.60 (3H, m), 7.50
(1H, t), 7.40 (IH, ), 6.95 (2H, d), 3.60 (4H,
5), 3.10 (4H, ), 2.00 (3H, 5)

115 (14, s), 10.82 ((H, s), 8.20 (1H, 5), ?.95%5?

/99



WO 2006064 1RY

PCTHG

- 177 -

Example

O3 004 20

TH NMR 5

223

224

225

“
g._J

10.77 (1H, 5), 7.65 (2H, d), 7.20 (1H, 5), 7.05- | 451

6.95 (4H, m), 6.0 (2H, s), 3.60 (4H, 5), 3.10
(4H, d), 2.00 (3H, 5)

| MS mfe
M

|

&

l

10.30 (1H, 5}, 10.65 (1H, 5), 8.01-7.95 (14,
m), 7.60 (2H, ), 7.40 (1H, ©), 7.20(1H, 1),
6.95 (2H, d), 3.60 (41, 5), 3.10 (4H, ), 2.00
(3H, s)

a4y

\_;’i
O

11.17(1H, s), 10.94 (1H, 5), 8.30(1HL, 5}, 7.90
(1H, d), 7.80 (3H, £), 7.50 (1H, 1), 6,95 (2H,
d), 430 (201, g), 3.60 (4H, 5), 3.10 (4H, d),
2.00 (3H, 5), 1.30 (34, 1)

479

226

10.79 (1M, 5), 10.77 (1H, 5), 7.65 (211, d),
7.50 (2H, d), 7.40(2H, d), 6.95 (2H, d), 3.60
(4H, 5), 3.10 (4H, d), 2.00 (3H, 5), 1.20 (9H,
8}

[ 463

227

3

n

-n

11.20 (14, 5), 10,83 (1H, 3), 7.70-7.60 (31,
m), 7.45(1H, q), 7.40-7,30 (1K, m), 6.95 (2H,
d), 3.60 (4H, 5, 3.10 (4H, d), 2.00 (3H, 5)

443

228

=

10.83 (FH, 5, 7.95 (1H, 1), 7.60 (111, ), 7.20
(2H, ¢, 7.10 (111, q), 6.95 (2H, d), 3.60 (44,
sy, 3.10 (4K, d), 2.00 (3H, s}

443

| 229

3
o

10.93 (1H, ), 10.80 (1M, 5), 7.60 (2H. d),
7.50-7.25 (7H, m), 7.15 (1H, d), 6.95 (24, d),
6.85 (1H, ), 5.10 (2H, 1), 3.60 (4K, s), 3.10
(4H, m), 2.00 (1L, 5)

313

230

m‘d
o

11.45 (1H, 5), 10,85 (1H, 53, 7.65 (2H, d),
7.30 (2H, d), 7.0-6.90 (3H, m), 3.60 (4H, 5),
3.10 (4H, d), 2.00 (3H, 5)

443




WO 2006/064 1584

PCT/;B2005/004726

)

[ Example | R’ "H NMR & T HIS mie
| | MH*
I23] i " 11.00 (11, 5), 10.84 (iH, s), 8.20-8.10 (11, | 461
- l m), 7.75-7.60 (3H, m), 6.95 (2H, ), 3.60 (4H,
| 8), 3.10 (4H, m), 2.00 (3H, 8)
232 0. la 10.90 (1H, s), 10.78 (111, 5), 7.65 {2H, d), 437
| 7,30-7.20 (2H, ), 7.10 (111, £), 6.95 (2H, ),
6.60 (1H, ), 3.75 (3H, 5), 3.60 (4, 5), 3.10
(4H, d), 2.00 {3H, 5)
233 10.76 (LH, ), 10,68 (1 H, s}, 7.65 (2H, d). 437
\Q 7.45 (2H, d), 7.00-6.95 (4H, m), 3.70 (3H, s),
? 3.60 (4H, 5), 3,10 (4H, d), 2.00 (311, s) s
H o N-N 2
WH\N’@/NW”QD%H/
Meso~N_ s N 0
Starting material = Intermediate 63
Exampld R* I'H NMR & T MS mie |
z Ei “MH
234 ; 10.97 (1H, s), 10.93 (1H, 5), 8.50 (1H, 3, 8.00 (1H, | 444
|

d), 7.60 (2H, d), 74002, t), 7.05 (1h, 1), 6.95 (14,
d), 3.60-3.50 (411, m), 3.10-3.03 (4H, m), 2.80 (31,

5}
238 1 11,15 (1H, s), 10.95 (1M, 5), 8.50 (1H, 5), §.00 {14, | 478
d), 7.60 (2H, d), 7.40(2H, 1), 6.95 (1H, d), 3.60-
| o lsss (4, m), 3.10-3.05 (45, m), 2.85 (311, s)
236 11.05 (11, s), 10.95 (1H, s, 8.50 (1H, ), 8.00 (11, | 480

d), 7.90 (1H, 1), 7.30-7.10 (2H, m), 6.95 (1H, d),
3.60-3.55 (41, m), 3.10-3.05 (4H, m), 2.85 (31, 5)

20
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Exampld

- 179 -

THNMR S

M5 mfe
MH"

237

10.94 (1H, s), 8.50 (1H, 5), 7.95 (1H, d), 7.60 (1H,
d), 7.50-7.30 (7H, m), 7.10 (1, d), 6.95 (1H, d),
6.7 (1H, d), 3.60-3.55 (4H, m). 3.10-3.05 (4E, m),
2.85 (3H, 5)

238

350

1095 (1H, s), 10.70 (1M, s), 8.50 (1H, 5), 8.00-7.90
(2H, m), 7.40-7.30 (114, m), 7.20-7.10 (1H, m),
6.95 (1H, d), 3.60-3.55 (41}, m), 3.20-3.10 (411, m),
285 (3H, 5)

239

ot

480

11,07 (113, 5), 11,00 (1H, s), 8.50 (1H, s), 8.00-7.30
(2H, m), 7.40-7.30 (1H, m), 7.00-6.95 (2H, m),
3.60-3.55 (4H, m), 3.20-3.10 (4H, m), 2.85 (3H, 1)

(480

240

11.45 (1H, 5), 11.00 (1H, s), 8.50 {1H, s), 8.00 (14,
d), 7.30 (2H, d), 7.0-6.95 (2H, m), 3.60-3.55 (4H,
m), 3.20-3.10 (4H, m), 2.85 (311, 5)

241

480

| 10.97 (1K, s), 10.75 (1H, s), 8.50 (1H, s), $.30-8.20
(1H, m), 8.00-7.90 (3H, m), 7.80 (2H, d), 7.60-7.50
(3H, m), 6.95 (1H, d), 3.60-3.50 (4H, m), 3.10-3.05
(4H, m), 2.85 (3H, 5)

454

242

11.18 (1H, s), 10.98 (1H, s}, 8.50 {1H, s, 8.20 {1H,
s}, 8.00 (1H, d), 7.95 (1H, d), 7.80 (2H, d), 7.60

1 (1H, d), 7.5 (1H, 1), 7.40 (11, ©, 6.95 (1L, d), 3.60-
| 3.50 (4H, m), 3.10-3.05 (4H, m), 2.85 (3H, s)

199

243

11.04 {1H, 5), 10.98 (1H, 5}, 8.50 (19, sJ, 8.10-8.00
(1H, m), 7.95 (1H, d}, 7.70 (1H, q), 6.95 (14, d),
3.60-3.55 (45, m), 3.20-3.10 (48, m), 2.85 (3H, 5)

498
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UTH NMR 8

10.94 (1H, s), 10.81 (18, 5), 8.50 (1H, ), 8.00 (IH,
d), 7.50 (2H, d), 7.40 (2H, 1), 6.95 (1H, ), 3.60- |
3.50 (411, m), 3:20-3.10 (4H, m), 2.85 (3H, 5), 1.20 |
(94, m) |

245

1LI7(1H, 5), 10.97 (1H, s), 8.50 (15, s}, 8.25 (1H, |
5}, 8.00 (1, ), 7.85 (1H, d), 7.60 (1, d), 7.50

(1, 1), 6.95 (1H, ), 4.30 (21, @), 3.60-3.50 (4H,
m), 3.20-3.10 (4H, m), 2.85 3H, 5), 130 GHL 1) |

i_ 246 ' r."

No nmr data

247

916

T S —

445

1051 (10, ), 8.50 (15, 5, 7.90 (1H, ), 7.55-7.45
(1H, m), 7.25 (1H, ), 6.95 (1H. d), 3.60-3.55 (411,
m), 3.20-3.10 (4L, m), 2.85 34, ) ]

480

————— ttim— —n—

\ﬁ T}Hﬁ,‘k R’

-
{/\\NI’DI 77/1\0 E
S\'__f M 0

Starting material = Intermediate 64

Example [ R "HNMR & M8 mre |
| f ME ]
(248 | 10.93 (1H, s), 10.88 (15, s), 8.50 (1H, 5), 7.60 | 383
| \© (1H, d), 7.60 (2H, d), 7.40 (2H, 1), 7.05 (1 H, 1),
} 6.95 (1H, d), 3.90-3.80 (4H, m), 2.60-2.50 (4H,
m) :
249 10.85 (1H, 5), 9.95 (1H, s, 5.50 (1K, &), 7.90 | 307
I :@ (18, d), 7.70 (1H, d), 7.25-7.2 (2H, m), 7.05 (1H.
£), 6.90 (11, d), 3.90-3.80 (4H, m), 2.60-2.50
| - (w2300 |
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[ -iimmple TS

' TH NMR 5

t

MS mie
MH*

250

S

o

10.86 (1H, s), 10.80 (16, s), 8.50 (1H, g), 7.90
| (1H, d), 7.50 (2H, d), 7.20 (21, d), 6.95 (1H, &),
3.90-3.80 (4H, m), 2.60-2.50 (4H, m), 2.2 (3H, 5)

i 251

-

x

"T120 (1H, 83, 10,91 (113, ), 8.50 (15, 59, 7.90
(1H, d), 7.60 (1H, d), 7.50- 7.30 (2H, ), 6.95-
6.90 (2H, m), 3.90-3.86 (4H, m), 2.60-2.50 (4H,

m)

a1

252

h!

10.96 (1H, s}, 10.88 (1H, ), 8.50 {1H, 5}, 7.90
(1H, d), 7.65-7.35 (2H, m), 7.20 (2H, 1), 6.95
(1H, d), 3.90-3.80 (44, in), 2.60-2.50 (45, m)

233

|

7.90 (2H, m), 7.10-7.00 (2H, m), 7.05-6.95 (11,
my, 6.90 (1H, d), 3.90-3.80 (7H, m), 2.6(-2.50
(4H, m)

L0.85 (AH, 5), 10.02 {1H, §), 8.50 (1H, 5}, 7.95- |

413

4901

O

10.92 (1H, s), 10.88 (1H, 5), 8.50 (11L, 5), 7.90
(M, ), 7.30-7.20 (2H, my), 7.10 (1H, d), 6.90
(1H, d}, 5.80 (1H, d), 3.90-3.80 ($E, m}, 3.70
(3H, 5), 2.60-2.50 (4H, m)

i

413 _"“|

i
e

10,85 (11, 5, 1068 (11, s), 8.50 (1H, &, 7.90
(1H, d), 7.50 (2K, d), 6.95 (2H, d), 6.95 (1H, &),
3.90-3.80 (4H, m), 3.7 (3H, s), 2.60-2.50 (4K, m)

413

256

-’
¢
¢
’
v

C

|

\@
F
F
.’i | -\.._\_\_“‘
- 0 s
|
0
1

10.88 (15, ), 10.36 (1H, 5), 8.50 (1H, s), §.00-
7.85 (2H, m), 7.60 (1H. d), 7.40 (1H, 1), 7.20
(iH, t), 6.95 (1H, d), 3.50-3.80 (4K, m), 2.60-
2.50 (4H, m)

i

=

417

257

L

4
’
r
| ;
¢
¢
i

e

Cl

P 1118 (1H, ), 10.57 (14, ), 850 (1H, 5), 7.90
(H, ), 7.70 (1H, s), 7.50 (1H, d), 7.40 (1H, 1),
710 (18, d), 6.90 (1H, ), 3.90-3.80 (4H, m),

2.60-2.50 (4H, sn)

417
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Example

]

R

'H NMR 5

]

1258

# Ct

MS m/fe

T1.10 (1H, 8), 10,90 (111, 5), 8.50 (IHL, 53, 7.95
| (LH, d), 7.60 (2H, d), 7.40 (2H, d), 6.95 (iH, d),
3.90-3.80 (4FL, m), 3.60-3.40 (4H, m)

417

(259

260

gl

T

10.91 (1H, s), 8.50 (1H, 8), 7.90-7.80 (2H, m),
7.30-7.10 (2H, ), 6.95 (1H, d}, 3.90-3.80 (4H,
m), 3.60-3.50 (4H, m)

419

10.88 (IR, 5), 10.68 (11, 5), 8,50 (1T, s), 8.05-
7.95 (1H, m), 7.90 (1H, d3, 740-7 30 (1H, m),
7.20-7.10 (1H, m), 6.95 (1, d), 3.90-3.80 (4EL,
m), 3.60-3.50 (4H, m)

419

201

W
n

)

10.94 (111, 5), 8.50 (1H, 5), 8.00-7.90 (ZH. m),
7.40-7.30 (1K, m), 7.0-6.95 (1H, m), 6.90 (1H,
d), 3.90-3.80 (411, m), 3.60-3.50 (4H, m)

419

262

.

11.45 (1H, 5), 10.95 (1, s), 8.50 (1H, s), 7.95-
7.90 (18, m), 7.30 (2H, d), 6.95-6.90 (2H, m),
3.90-3,80 (4H, m), 3.60-3.50 (4H., m)

419

203

a . A
ek
60

10.86 (LH, 5), 10.78 (111, s}, 8,50 (1H, 5), 7.60
(1H, d), 7.30 {1H, s), 7.05-6.80 (36, m), 6.00
(2H, 5, 3.90-3.80 (4EL, m), 3.60-3.50 (4H, m)

427

10.90 (1H, &), 10.75 (111, 5}, 8.50 (111, 5}, 8.30~
8.20 (1H, m), 8.00-7.90 (38, m), 7.80 (14, d),
7.60-7.50 (31, m), 6.9¢ (1H, d), 3.90-3.80 (44,
i}, 3.60-3.50 (4H, m)

l 433

265

Ch

g b

11.16 (1H, ), 10.91 (14, ), 8.50 (1H, s), 8.20
(1M, s), 7.95-7.80 {2H, m), 7.80 (1H, d), 7.50
(1H, 1), 7.40 (1H, £), 6.95 (1H, d, 3.90-3.80 (4H,
m), 3.60-3.50 (4H, m)

433
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Bxample | K TTENMR MS mie |
j MH"
266 L e | 10.92(1H, 5), 8.50 (1M, 5), 8.208.10 (1H, m), | 437
F\,@F 7.90 (1H, d), 7.70 (iH, q), 6.90 (iH, d), 3.90-
3,80 (4H, m), 3.60-3.50 (4H, m) ;
267 N 10.86 (1H, s), 10.80 (11, 5, 8.50 (1L, 3, 7.95 {439 ]
i (1HL d), 7.50 (2H, d), 7.40 (21, d3, 6.95 {1H, dj,
3.90-3.80 (4H, m), 3.60-3.50 (4H, m)
[ 268 T "TL1S (IH, s}, 10.91 (1H, s), 8.50 (1H, 5), 7.90 | 463 ‘f
| :: | QH, ), 7.80 (UHL 5), 7.55 (1H, d), 7.30 (1L, ),
; I8 7.25 (1H, d), 6.90 (1H, dj, 3.90-3.80 (4H, m), L
| 2.60-2.50 (41, m)
260 ‘ ; ‘N 10,90 (1H, 5), 8.50 (1H, 5), 8.30 (1H,d), 7.95- | 384
[ ; 7.90 (3H, m), 7.05-7.00 {18, m), 6.95 (1H, d),
3.90-3.80 (4H, m), 2.60-2.50 (4H, m)
270 - 489
271 j ] [ 1116 (1H, 5), 1050 (1H, 5), 8.50 (1K, 5), 8.15 455
(1H, 5), 7.9- 7.80 (2H, o), 7.60 (1H, d3, 7.50 (114,
' \Qio £), 6.95 (15, d), 4,30 (2H, q), 3.90-3.80 (4H, m),
2.60-2.50 (4H, m), 1.3 3K, 1)
172 F 10,99 (1H, s), 10.75 (1H, s), 8.50 (111, 5), 8.05- | 401
\© 7.90 (2H, m), 7.30-7.20 (2H, m), 7.20-7.10 (1H,
m), 6.95 (1H, d), 3.90-3.80 (4H, m), 2.60-2.50
{(4H, m)

106 °



WO 2006/064 159

PCTIGBRMNS/ TG

- 184 - g
Example | R "THNMRE “ TMS m/e
[ MH"
213 11.20 (1H, s, 10.92 (1H], 5), 8.50 (1H, 5), 7.90 | 419
\© (111, d), 7.7-7.60 (14, m}, 7.50 (iH, q), 7.40-7.30
I Pl aH, m), 6.95 (11, 43, 2.90-3.80 (48, ), 2.60-
2.50 (4H, m) \
274 Lo 10.94 (1H, s5), 10.86 (11, 5), 8.50 (1H, s), 7.90 397
: 5
p L(1H, d), 7.44 (2H, d), 7.35 (1H, 5), 7.25 (14,5,
]. 6.90 (1H, dd), 3.90-3.80 (4K, m), 2.60-2.50 (4H,
m), 2.3 (3H, §)
H MN—N
II.J \'\ N f 5\_“‘ /Rz
o = o” N
MN\'JN NT 0
Starting material = Intermediate 31
Example [ R H NMR 3 MS mle |
MH*
275 B T 398
RO |
276 o 415
| 1 ~
277 T o ) 410
o o N
378 T F 16
F
5 {




-——

WO 20060064189 PCTAGBIOSN0LTTH
-185 -
Example | RE TH NMR 5 T TMS m/e
MH*
279 | 10,93 (11, 5), 10.88 (1H, s), 8.50 (1H, 5), 7.90 | 380
\© { (1H, d), 7.60 (2H, d), 7.40 CH, ©), 7.05 (1H, |
1), 6.95 (1H, d), 3.50-3.40 (4H, m), 2.40-2.30
(4H, m), 2.20 {311, 8)
280 o 459
281 - 398
282 ~|'10.90 (1H, 5), 10.81 (111, 5%, 8.5 (1H, »), 7.95 | 394
, \©\ (18, d), 7.50 (2H, d), 7.20(2H, &), 6.90 (1H,
d), 3.5-3.40 (4H, ), 2.50-2.40 (4H, ), 2.25
(3H, s), 2.20 (31, 5)
\233 T F T T41s
O
284 , ? o T 415
283 11.10 (11, §), 10.90 (1H, s), 8.50 (16, 5, 7.95 | 415
@\ (18, ), 760 (2H, &), 7.4002H, &), 6.95 (111, |
Cl 14y, 3.50-3.40 @H, m), 2.50-2.40 (41, m)
[ 286 11.18 (1H, 5), 10.92 (1K, 5), 8.50 (1H, s), 8.20 | 430
| (LH, 5), 7.95-7.90 (14, m), 7.90 (1H, ), 7.65
(1H, d), 7.50 (1H, t), 7.4 (1H, £}, 6.99 (1H, d),
3.50-3.40 (4H, m), 2.40-2.30 (48, m), 2.20
(3H, s}
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' Example | R* [ 'HNMRS [ M /e
| MH*
287 N, 381
! e
288 o | 10.92(1H, 5), 10.88 (1H, 5), 8.50 (1L, 5}, 7.90 | 410
\©/ (1H, d), 7.30-7.20 (214, m), 7.10 (1H, d), 6.85
(1H, d), 6.60 (1H, d), 3.70 (3H, 5), 3.50-3.40
(4H, m), 2.50-2.40 (41, m), 2.2 (3H, )
289 - 10.88 (1H, 5), 10.78 (. H, 5), 8.50 (1H, 5), 7.90 | 424
i : o> (1H, d), 7.25 (1L, s, 7.00 (1H, d), 6,95 (I H,
| d), 6.90 (1H, d), 6.00 (2H, 5), 3.50-3.40 (4H,
! m), 3.40-3.30 (4H, m), 2.2 (3K, 5)
[290 z . F i " 416
s |
291 . F B 416
Ao i F
Sacias
Br
Starting material = ltermediate 85
Example ’RI THNMRS EMS m/e

I| M

292

11.08 (11, 5), 10.76 (1H, s), 8.10 (1H, s}, 8.00 | 464

(1H, 1), 7.75 (15, d), 7.35-7.10 (45, m), 3.80-
3,70 (4H, m), 3.00-2,90 (4H, m)

o
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(293

- L HLAS (K, 5), 11T (1, ), 830 (1, 8), 7.75

{1H, d), 7.70-7.60 {1H, ), .50 {1H, q), 7.40- ]
7.30 (1H, m), 7.20 (1H,s), 3.80-3,70 (4H, m),
3.00-2.90 (44, m)

482 '

Ao

794 .

o

11.96 (1H, 5), 10.88 (14, s), 8.10 (1H, 5), 7.80
(1H, d), 7.40 (1H, d), 7.35 (1H, 5), 7.25-7.20 \
(ZH, m), 3.80-3.70 (4H, w), 3.00-2.90 (4H,
m), 2.30 (3H, s)

460

Starting material =

N f

N .
flr N W—/LD%H

D

Intermediale 86

Example | R

TH NMR 5

MS mfe

295

1108 (15, s, 10.76 (1H, s}, 8.10 {1H, 5), 8,00
(1H, 1), 7.80 (1H, d), 7.35-7.10 (4H, m), 6.10-
5.95 (1H, m), 5.45 (1H,@), 5.30 (1H, d), 4.80

(2H, d), 3.80-3.70 (411, m), 3,00-2.90 (4H, m) f

468

296 : . Py F

|
L1

1124 (14, s), 1111 (14, 5), 8.10 (1H, 5), 7.90
(1H, d), 7.70-7.60 (1H, m), 7.50 (1H, q), 7.40-
7.30 (1H, m), 7.20 {1H.5), 6.10-5.95 (11, m),
5.45 (1H,d), 5.30 (1H, d), 4.80 (2H, dJ, 3.80-

l
' 3,70 (4H, m), 3.00-2.90 (44, m)
1

486

5  Examples 297-304;

The following examples were prepared by the general procedure of Example 87, using

Intermediale 4] and commercially available acid chiorides.

PALS
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Tﬂxample

(

0

'H NMR §

297

MS mfe
MH'

10:93 (11, 5), 10.73 (1H, s), 8.50 (1H, 5),
8.05 (1H, 1), 7.95 (1H, d), 7.35-7.10 (3H, m),
6.90 (1H, d), 4.10 (2H, 5), 3.30 (8H, )

456

298

| 10,98 (1H, 5), 10.93 (1, 5, 8.50 (1M, 5),

8.05 (11, 1), 7.95 (1M, d), 7.35-7.10 (8H, m),
6.90 (14, d), 3.70-3.65 (16, m), 3.60-3.50
(3H, 1), 3.45-3.40 (3H, m), 3.20-3.10 (15,
m), 2.80 (2H, q), 2.70 (2H, g)

jlo

299

300

10.94 (111, 8), 10.73 (1H, 5), 8.50 (14, 5),
8.05 (111, 1), 7.95 (1H, d), 7.55-7.40(2H, m),
7.35-7.20 (5H, m), 7.20-7.10 (1H, m), 6.90
(1H, d), 3.80-3.75 (213, m), 3.60-3.50(2H,
m), 3.50-3.40 (2H, m), 3.30-3.20 (24, m)

506

10,96 (1H, s), 10.74 (114, s), 8.50 (1H, 5),
8,05-7.90 (5H, m), 7.60 (2H, ) 7.30-7.10
(3H, m), 6.90 (111, &), 3.80-3.75 (2H, m),
3.60-3. 50211, m), 3.50-3.40 {2H, m), 3.30-
320 (2H, m)

313

301

10,94 (1H, 5), 10.74 (1H, =), £.50 (15, 3,
8.05-7.90 (2H, m), 7.40-7.10 (7H, m), 6.90
(1H, ), 3.60-3.40 (8T, m), 2,30 34, 5)

502

2t/
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5
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Example| R' 'H NMR 3 ) MS mie
MH"
32 | 10.94 (1H, s), 10.73 (1FL 8), 8.50 (15, 8), (302 |
TN 8.05 (1H, 1), 7.95 (114, d}, 7.35-7.10(8H, m),
| o

6.90 (JH, d), 3.80-3.75 (ZH, m), 3.60-3.50
(2H, m), 3.50-3.40 (2H, m), 3.30-3.20 (2H,
m), 2.10 (3H, 8)

(3H, &)
I NN 11054 (1H, 8), 10.74 (15, 8), 8.65 (2H, 5), | 489
| 8.50 (1H, &), 8.05-7.85 (3H, m), 7.55-7.45
N

303 . 10.94 (1H, 5), 10.74 (1, 5}, 8.50 (1H, 5), | 502

S
©/ 8.05 (1H, t), 7.95 (1H, d), 7.40-7.10 (8H, ‘ f
m), 690 {1H, d}, 3.60-3.40 (84, m), 2,30

(1H, m}, 7.30-7.10 (3H, m), 6.90 (LH, &),

L !

3.60-3.40 (8H, m) i

Examg_ le 305: S-((Z-Fiuorophenyijamino-¥-{i-{4

1,3, 4-0xadiazole-2-carboxamide

5 N H Ny F
BLSatatse

o

EDAC (60 mg, 0.31 munel) was added to a stitred mixiure of 5-J{2-fluorapheny!¥amino]-N-
(6-piperazin-1-ylpyridin-3-y)-1,3,4-oxadiazole-2-casboxamide (Intormediate 41, 100 mg,
.26 memol), glycolic acid (20 mg (.26 mmof) and HOBt (42 mg, (.31 mmol) in 3 ml, of
DMF and stirring was continued for 16 h. Water (10 mL) was added and the resultant
precipitate was collected by fltration, washed with water then ether and dried in vacuo (o
give the title compound (75mg, 65%) as a solid; '"H NMR § 10,94 (1H, s), 10.70 (1H, g),
8.50 (1H, 5), 8.05 (1H, ), 7.90 (1H, d), 7.35-7.20 (21, m), 7.20-7.10 (11, m), 6.90 (1H, d),
4.60 (L, 1), 4.10 (2H, d), 3.60-3.4 (8H, m); MS mfe MU' 442,

212
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Example 306: 4-{5-[({5-[(2-FlporopbeayDamino]-1.3.4-0xakiazol-2-

ylicarbonylaminoipyridin-2-yl}piperazive-1-carboxamide
H F

O -0
H,N H

Sodium cyanate 34mg (0.52 mmol) was added to 2 mixture of 5-[(2-fluorophenyl)aming]-N-

(6-piperazin-1-ylpyridin-3-y1}-1,3,4-oxadiazole-2-carboxamide (Intermediate 41, 100msg,
0.26mmol) and glacial acetic acid (0.2 mL} in 0.6 mL of water (0.6 mL) and TFIF (0.3 mL).
The mixture was stirred for 16 h then sodium cyanate (34 mg), glacial acetic acid (0.2 mL),
dioxan (0.5 mL) and water (0.2 mL) were added. The mixture was siirred for another 2 h
then directly purified by reverse phase HPLC, eluting with a gradient of acetonitrile / water
containing 0.2% TFA, to give the tiile compound (90 mg, 82%) as a solid: "H NMR & 11.02
(1HL, 53, 10.74 (1H, 5), 8.50 (1H, 5}, 8.05-7.95 (21, m), 7.35-7.20 (2H, m), 7.20-7.10 (1H,
m), 6.90 {1H, d), 3.60-3.4 (8H, m); MS m/e MH" 427.

Example 307: 4-{5-[({5-{(2-FluorophenyDamino]-1.3,4-0xadiazol-2-

ylicarbonylaminolpyridin-2-y1}-V-phenvlpiperazine-1-carboxamide

o opy F
PO 0
o o

Phenyl isoeyanate (0.032 mL, 0.29 mmol) was added to a stirved mixture of 5-[(2-
fluorophenyl)amino]-N-(6-piperazin-1-ylpyridin-3-yl)-1,3,4-oxadiazole-2-carboxamide
{Intermediate 41, 100 mg, 0.26 mumel) and DMF (1.5 mL). Afler 2 h the crude reaction
mixture was directly purifted I:;y reverse phase HPLC eluting with a gradient of acetonitrile /
water containing 0.2% TFA to give the title compound (28 mg, 20%) as a solid; "5 NMR. &
11.00 (11, 5), 10.74 (14, s}, 8.55 (1H, s), £.50 (1H, 5), 8.05-7.95 (2H, m), 7.45 (21, d),
7.35-7.10 (4H, m), 7.00 (1H, d), 6,90 (1H, t), 3.80-3.60 (SH, m); MS mfe MIT" 503.

Example 308
The following example was prepared by the general procedure of Example 307 using

Intermediate 41 and the appropriate isocyanate.

2i3
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N A {,er:Q
QO
H

'HNMR & 10.98 (1H, 5), 10.74 (1H, 8}, 8.5 (1H, ), 8.05-7.95 (2H, mn), 7.30-7.10(8H, m),
6.95 (1H, ), 4.20(2H.d), 3.50 (8H, 5); MS m/e MH" 517,

Example 309: Phenyl 4-{5-[{({5-[(2-flnorephenylamino]-1.3,4-0xadiazol-2-

I} carbomyDami

iptrazine-l-carlo

'(} ):4’ ]@

@

Phenyl chloroformate (0.036 mL, 0.29 mmol) was added to a mixture of 5-[(2-
[lu0J:ophenyl}ﬂnlino]-N-(G—piperazin- 1-ylpyridin-3-y1)-1,3,4-oxadiazole-2-carboxamide
(Intermediate 41, 100 mg, 0.26mmol} and triethylamine (0.07 w1, 0.52 mmol} in DMF (1.5
mL). The mixture was stirred for 2 h then directly purified by reverse phase HPLC eluting
with a gradient of acetonitrile / water containing 0.2% TFA to give the title compound (40
mg, 31%) as a solid; 'HNMR 8 10,95 (1H, 5), 10,73 (1H, s), B.50 (1H, s}, 8.05-7.95 (2H,
m), 7.45-7.10 (8K, m), 6.90 (AH, d), 3.80-3.60 (8H, m); MS /e MU* 504,

Examples 310-312

The foilowing Examples were prepared by the general procedure of Example 309 using
Intermediate 73 in place of Intermediate 41 and using the appropriate commercially
available chioroformate.

b O IO

Exampld R "HNMR T MS m/e
_ j MH"
310 i Bthy] 10.95 (1H, s), 10.73 (1H, s), 8.5 (1H, ¢}, 8.05- | 456
| 7.95 (2H, m), T.30~EE£3H, m), 6,95 {_IE d),
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- f — 410 (3H, q), 3.50 (8H, 5), 1.70 (2H, 1

31l T 10.93 (11, 3), 10.72 (1H, 3}, 8.5 (I, 5), 8.05 | SL8..
| \/O (1H, £), 7.95 (1H, d), 7.40-7.20 (7H, m), 7.20-

7.10 (1H, m), 6.95 (1H, d), 5.10 (2H, 5}, 3.50
: (8H, 5)

312 Tithyl 10.81 (18, s), 10.70 (11, 5), 8.0 (1K, t), 7.60 | 455
(2H, ), 7.36-7.10(3H, m), 6.95 (ZH, 4), 4.10

(3H, ), 3.50-3.40 (AL, m), 3.10-3.00 (4H, m},
1.20 24, 1) [ |

Examples 313-318;

The following examples were prepared by the general procedure of Example 72 (method

. B} usiﬁg Intermediate 40 and the appropriate aniline,
NN
H“”@/ 77’]\0)\”
0 oo
5
Example | R’ TH NMR § T MS m/e
MH'
| —
313" ! e 11,02 {1H, 5), 10.74 (1H, 5), 8.0 (3FL, 1), 387
{ /{/‘ s 7.75 (2H, d), 7.35-7.20 (4H, m), 7.20-7.10
) (114, m), 2.90 2H, 1), 1.50 (2H, m), 1.4
e (2H, ), 0.85 (34, 1)
314° - L 492
fN._ [
| ]}Lﬁf H2Q,
=
Mes
- 315 T F

i 11,10 (1H, 5), 10.75 (1H, 5), 8.10 (1H, £}, | 427
/@ﬂ 7.80-7.70 (2H, m), 7.50-7.40 (1H, m), .
e 7.35-7.20 (3H, m), 7.20-7.10 (2H, m), 6.90
{1H, d)
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WO 06064159 | POTIG anusmgy
-193 - 2,

TH NMR & TMSmie |
MH?
T11.20 (1H, ), 10.75 (1H, s}, 8.10 (UL, 0, 423 |
7.90 (2H, d), 7.85 (24, &), 7.35-7.20 (2,
m), 7.20-7.10 (1H, m), 3.45 (LH, qn), 3.30
(31, ), 275 (1H, ), 2.35 (14, &), 1.10

(3, ) [
1163 (15, 8}, 1120 (11, 5), 1075 (18, s), | 427

8.10 (1M, 1}, 7.90 (2K, d), 7.85(2H, 43,
7.35.7.20 (2H, m), 7.20-7.10 (1H, m), 4,75
(1H, ¢, [.1¢ (3H, &)

‘/j/ 11 12 (14, 8), 10,75 (1H, 5, 8.05 (114, ©),
?91} 1H, dj, 7.70-7.60 (41, 7.50
{:|/r\\f ( 3 7. 60 (41, m), (2H,
d), 7.10-7.30 (7H, m)

Startmg malerial (SM) prepaied as described in Farmace 2004, 5 H6), 343
SM prepared as deseribed in 5. Chem, Soc. € (Organic), 1967, 24, 2700.
SM prepared as described in WO 2001056990

SM prepared as described in US 3746712

SM prepared as described in BP 52442,

5SM prepared as described in WO 2001055110

317 /\\‘/
g

|
]313“ T

W 4067

Example 31%: Methvl (1-{5- 2.4 5-irifluoruphenyDamino]-1.3.4-0xadiazoi-2-

yllcarbonyDamine]pyridin-2-yD piperidin-4-yljacetate

P .
“&Gm—km}”ﬁ jj\ F

P‘:'

Methy! [1-(5-{{hydrazine{oxo)acetyljamino} pyridin-2-y[)piperidin-4-yljacetate
{Intem}r:diaie 77,215 mg, 0.64 mmol) was dissolved in DMA (4 mL) and treated with
2,4,5-trifluorophenylisothiocyanate (146mg, 0.77 mmol), The reaction mixture was heated
at 45°C for 30 minutes then EDAC (148 mg, 0,77 mmol) was added and the mixture was
keated 10 85°C for 1 h, The mixture was cooled and diluted with water (4 ml). The
vesulting precipitate was filtered off, washed with water and dried under high vacuum to
give the tle compownd 277mg, 85%) as a solid; "H NMR § 1.04-1.20 (2H, m), 1.64 (2H,
d}, 1.78-1.95 (1H, ), 2.19 (21, &}, 2.63-2.78 {21, m), 3.52 (31}, s, 4.16 (2H, d}, 6.77
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MH"
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(1H, ), 7.57-7.69 (11, m), 7.76-7.86 (111, m), 8.01-8.17 (1H, m), 8.34-8.43 (1H, m),
10,85 (1, 8), 10.97 (1H, s); MS m/e MI{" 491.

Example 320: (1-{3-[¢{5-](2.4,5-Trifluorophenyljamiro]-1,3.4-0xadiazol-2-

yl}earbonyliaminopyridin-2-ylipiperidin-4-ylacctic acid hvdrochloride
0 F
— Foh
N c?—<0 )\N -
H
F

Methyl (1-{5-[{ {5-{(2.4,5-trifluorophenyDamino]- 1,3 4-oxadiazol-2 -yl carbonyl)-amine]
pyridin-2-y1} piperidin-4-ylacetate (Example 319, 216 mg, 0.44 mmol) was SHSPEHCICd ina
mixture of MeOH (4m!) and THF (8 mL). Lithium hydroxide (4.4 mL of a 1M aqueous

solution) was added. The resulting clear solution was heated at 45°C for 15 minutes then

cooled and acidified to pH ~ 2 with dropwise addition of cancentrated agueons HCI.
Volatile material was removed by evaporation and the residue was washed wiih water then
dricd o give the title compound {182 mg, §7%} as a solid; 'H NMR & [.16-8.43 (2H, m),
1.76-1.93 (2H, m), 1.98-2.13 (1H, m) ,2.28 (2H, 4y, 3.12 {2H, 1), 4.28 (2H, o), 7.25-7.41
(1H, ), 7.70-7 88 (111, m), 8.13-8.32 (2H, m), 8.55 (1H, d), 11.16 (1H, s), 11.29 (1, s);
MS mfe MIT" 477.

Examples 321-337
The fullowing Examples were prepared by the general procedure of Example 1, using

Intermediate 43 and commercially available isothiocyanates.

N Ji O’@,HH;B\ﬁ,R

Ketention

Time {minutey)

321 \@\/ 2.58 463 |




WO 2006/064 1%9 PCTHGB2O05/004 726
Fm . * 268 “[ 465
323 @CFE 2.99 503
| | :
324 \@,EN 37 460
328 \:@ 1586 463
- | — [
326 SNy 2.94 477
! o
327 o 310 541
W G@
328 \‘g‘@/ﬂﬁ 284 449
’_nir ] : : 1.10 477
330 "':E X 2.80 303
L

F,C
331 , 7.00 563
{332 = 2.60 460
333 o 3.04 I'519
334 j@ 2,96 519..

F,CO |

i




2y

WO 2006/064189 PCT/GBIO0OS004720

. L
385 ] 1297 463
o h |
336 @ 283 465
A ]
MeQ”
337" \D 2.52 460
NG

' The commercially available isocyanate was used in place of 1sothiccyanate

Example 338; Methvl [frgns-4-(4-{[(5-{{3-(aminocarbonyhyphenyllamino}-1.3.4-
osadiazol-2-yDearbonyllamino}phenylevelobexyllacetate

< 7 i /@\WNH
K]
':'JK ...... O"@J o i

o H

3-Aminobenzamide (54 mg, 0.39 mmof{} was added to a solution of
thiccarbonyldiimidazole (71 mg, 0.39 mmal) in CH;CN (5 mL) and the mixture was
stirred for 16 h. Methy! [#rans-4-(4-{ [hydrazino(oxo)acetyi]amino } pheny!)
cyclohexyl]acetate (Intermediate 43) (110 mg, 0.33 mmel) and DMF (5 mL} was added

10 and the miixture was stirred at $0°C untii a clear solutfon was obtained. PS-CDI (527 uigh
was atdded and the temperature raised to 80°C for 16 h. The mixture was fltered whilst hot
and the polymer washed with DMF (2 x 5 mL). The [iltzates were concentrated by

evaporation to give the title compound as a solid; MS m/fe (M+Na)" S00; HPLC retention
time = 2.26 minutes,

15 Examples 339-352

The following examples were preparcd by the general procedure of Example 338 using the

appropriate aniline {(commercially available uniess indicated otherwise) in place of 3-

TSy
] , L A
TN

\ ,[KO,@, e

aminobenzamide,



WO 20061004159 PO TG B2O0S TG0
-197-
— . —— .
Example | R HPLC Retenton MS im’e
Time (rnin) MU
339 ] H 758 561 ™
L — 1 —
| 340 ] K@,oca I'3.03 519
341 ] @D\Q ERERE 537
S T B
342 / «@ 112 | 541
|. %
J P
343 | 4 752 557
i 77/@ { (-
= 0
3447 | T 265 529 T
| ﬁ@-osm CH, -
i | ‘
345 -@so LPh 28 575 _
346’ . 080,CH, |26 527 7]
1 o (M-H)
. — -
347 K,,\:@ 2.71 539
! Me0,S0
348 H 2.32 515
4 N\H/N’Hz .
S (MANa)
349 : H 2.64 | 508 a
. N\ﬂ/m
O

2P



WO 2HGHe415Y PC'['JGBII}USIIH}‘WH)(
- 198 - A
350 | 290 1520 T
H

351 | _Jra,as 576
-@NHPn

R S . A

352 XGNH% 3.14 o 526

1 |
The following footnotes refer to preparation of the ajiline starting materials:
Fur preparative details: CAS Reg. No. 16091-26-2.
*Prepared as described in J. Am, Chem, Soc., 2003, 125(22), 6630.
3Frepmﬂﬁi as described in US Patent Apphcatmn No. US 3687998 (1972,
5 Prcpazed as described in Teliahedron, 1988, 54(1/25, 45.
"For preparative details; CAS Reg, No. (464-98-8

Exalggles 353-355
The following examples were prepared by the general procedure of Example 338 but using
0,0-dipyridin-2-y! thiocarbonale in place of thiocarbonyldiimidazole and using the

10 appropriate commercially available aniline.

[Example |1 "HPLC Retention I MS m/e

+
Time (min) Ml

353 | 2,87 575 |
| f'.@fsuaph
354 ‘ T

f@ 311 575

] PhSQ;

355 o 264 527
i @—sozEt

' Heated at 80"C for 24 hours when O,0-dipyridin-2-y{ thiocarbonate and sniline mixed.
DMF was alsa used in place of CH1ON.

2/
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Example 356: (trans-4-{4-[({5-[(4-EthylphenyDawine(-1,3 4-oxadiazol.2-
ylicarhonylaminoiphenyiicyeiohexyljacetic acid

A solution of lithium hydroxide monohydrate {110 mg, 2.64 mmol) in water (1.4mL) was
5 added to a suspension of methy] (trans-4- {4-[({5-[(4-ethylphenyl)amino]-1,3,4-oxadiazol-
2-yl}carbonylamino fphenyl feyclohexyijacetate (152 mg, §.33mumol) in THF ¢1.6mL} and
MeOH (2.6 mL}. After 24 b, IM aqueaus HC {3mL) was added followed by water
(10mL). The solid was filtcred off and washed with water (2 x SmL), EO (2 x SmL) then
hexane {2 x SmL) to give the fitle compound as a solid (105 mg, 71%); 'H MNMR 3 1 .04-
10 1.19 (SIH, m}, 1.37-1.51 (2, m), 1.65-1.85 (5H, m), 2.11-2.15 (2H, m}, 2.39-2.47 (1H, m)
. 257 (20, ), 7.21 (41, m), 7.49 (2H, d), 7.68 (211, d), 10.84 (1H, 5), 10.91 (1H, 5), 11.99
(1H, s); MS m/e MH" 449,

L]

Examples 357-3%40

The following exataples were prepared by the general procedure of Example 356 using the
15 appropriate ester as starting material selccied from Examples 321-353.

Example THNMR3 T Ms |
I R ’( m/fe
. - Ma*
. 357 " | 11118 (28, m), 1.42-1.50 (25, m), 1.72-1.85 | 4%1
(SHL, m), 2.15 (28], d), 2.42-2.48 (1H, m), 3.75 |~

(3H, s}, 6.97-6.99 (2H, ], 7.22 (2H, d), 7.50-
7.54 (2H, m), 7.68-7.70 (2H, m), 10.71 (1H, 5),
l 10.87 (1H, 83, 11.96 (11, 5)

221
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A

L

1.14-1.18 (2H, m}, 1 42-1 51 (28, m), L.71-1.85
(5H, m), 2.15 (2H, d), 2.39-2.47 (111, m}, 7.23
(2H, &y, 7.42 (1H, d), 7.63-7.71 (3, m}, 7.85-
7.87 (1H, m), 8.01 ¢1H, ), 10.94 (IH, 5), 11.35
(IH, 5}, 11.97 (14, 5)

" 489 |

330

360

1.05-1.20 (2H, m), 1.40-1.55 (2H, m), 1.76-1.95 1 446

(5H,m),2.14-2.16 (2H, m), 2 46-2.55 (11, m),
7.23 (2H, ), 7.53 (18, 4y, 7.63 (1H, B, 7.70 (2H,
d), 7.87 (1, d), 8.02 (14, 5), 10.97 (1H, 5),
11.43 (11, 5), 11.97 (1E, 5)

1.081.18 (3tL, m), 1.41-1.51 (2H, m), 1.71-1.84

(SH, m), 2.14-2.16 (2F, m), 245 (14, ©, 2.70
(2H, q), 7.15-7.30 (3H, m), 7.67-7.70 {1H, m),
7.69-7.69 (ZH, m), 10.00 (11, 3), 10.86 (1H, 5),
11.97 (1H, s)

,_I

1.05-1.20 (3H, m), 1.4 1-1 50 (2EL, m), 1.70-1 84
(5H, m), 2.15 (2H, d}, 2.40-2.50 (1H, m), 3.25-

3.35 (1H, m), 7.21-7.28 (4H, m), 7.36-7.40 (1 H,
m), 7.55-7.60 (10, m), 7.66-7.69 (2H, m), 10.01
(1H, s), 10.83 (11, 5), 11.97 (1H, 5)

1

463

362

1.11-1.17 {2H, m), 1.42-1.50 (2H, m), 1.72-1.85
(SH, m), 2.14-2.16 (2H, m), 2.46-2.55 (1H, m),
$.10 (2H, s), 7.06 (2H, d), 7.22 (2H, d), 7.32-7.53
(7H, m), 7.68-7.71 (2H, m), 10.72 (1H, s), 10.89
{111, 5), 11.97 {1H, 5}

363

527

1.08-1.18 (2H, m), 1.42-1.50 (2H, m), 1.71-1,85
(SH, m), 1.15 (24, &), 2 33 (2H, 5), 2.46-2.55
(19, m), 6.89 (1H, d), 7 22-7.29 (34, m), 7.39
(1H, 5, 744 (1, ), 7.68-7.71 (2K, ), 10.90
(1H, s), [1.97 (1H, 5)

435
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364 1 }1.1::&1.13(21—1,@??21(51{,:1),1.414.51 U, [ 463
. @ m), 1.71-1.85 (SH, m), 2.15 (2H, d), 2.42-2.47

(1H, m), 2.84-2.91 (14, m), 7.22-7.27 (411, m),
7.50-7.53 (2H, m), 7.68-7.71 (2H, m), 10.82 (11,
s), 10.89 (1H, s), 11.96 (1H, 5) i
1.10-1.17 (2H, m), 1.41-1.50 (20, m), 1.70-1.84 1489 |
H (511, m), 2.15 (2H, d), 2.45 (11, ©), 7.22 (2H, d),
7.50 (1H, t), 7.66-7.68 (2T, m), 7.75-7.86 (311,
m), 10.33 (1H, 5). 10.87 (1H, s}, 11.97 (1H, 5) |
I11-1.58 (3H, m), 1.42-1,51 (2IL, m), 1.73-1.85 | 489
| (SH, m), 2.14-2.16 (2H, m), 2.42-2.53 (1H, m), |
7.23 (2H, d), 7.69-7.72 (2H, m), 7.76-7.82 (4H, |~
m), 10.96 (L7, 8), 11,49 (1H, 8} 12.00 (1H, 5)
LU-L18 (2H, m), 1.42-150 (2H, m), 1.73-1.85 [ 446 |
(SH, m), 2.15 (2H, d), 2.42-2.53 (1, m), 7.23
(28, d), 7.69-7.72 (2H, m}, 7.76-7.78 (2H, m), ]
7.86-7.89 (2H, m), 10.98 {1, s), 11.57 (14, s},
11.97 (14, s}

368 _ 1.11-1.18 (2H, m), 1.42-1.50 (2H, m), 1.71-1.85 | 505
(5H, m), 2.14-2.16 (2H, m), 2.42-2.54 (1, m),
7.23 (2H, d), 7.42 (2H, d), 7.68-7.73 (4H, m),

365

366

367

| OCF, 10.54 (14, 5), 11.18 (1, 8), 11.97 (111, 5) |
1369 ﬁ:j [ 1.11-1.15 (21, m), 1.44-1.48 (2H, m), 1,74-1.85 | 505
| B (5H, m), 2.14-2.16 (2H, m), 2.42-2.48 (15, m)
FBGD o b 2 H » 1 \

7.22-7.26 (3H, m), 7.44-7.50 (2H, m), 7.68-7.71
{21, m}, 8.20-8.22 {1H, m), 10.87 (1H, 5), 10.93

L {1, 5), 11.54 (1H, =) I
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N

i 1.11-1.15 (2H, m), 1 20 (3H, q), 1.42-1.50 {2H,
m}, 1.71-1.85 (5H, m}, 2 14-2.16 (211, m), 2.42-
2.48 (1H, m), 2.63 (2H, q), 6.92 (14, d), 7.23

| (2H, &), 7.30 (1H, 1), 7.43-7.48 (2H, m), 7.68-

‘ 771 (24, m), 10.88 (14, 5), 10.93 (1H, s), 11.98

(g,

| 371

CONH,

449

1.12-1.17 (2H, m}, 1.44-1.48 (2H, m), 1.74-1.85
(SH, m), 2.14-2.16 (2H, m), 2.42-2.48 (1H, m),

d), 7.69-7.71 (211, m), 7.79-7.82 (1H, m), 7.94

1,97 (1H, §)

3L

b(LH, 5), 8.04 (1H, ©), 1052 (1H, 5), 11.06 (1H, s),

464

7.23 (2H, d), 7.36 (14, 5), 7.47 (111, 0), 7.55 (1H, |

(5H, m), 2.14-2.16 {2H, m), 2.42-2.48 {14, m),
7.23 (2H, d), 7.41-7.43 (1H, m), 7.57-7.61 (3H,
m), 7,68-7.73 (411, m), 7.78-7.80 (2H, m), 7.88-
| 7.91 (11, m), 8.08 (1H, %), 10.92 (1H, 5), 11.22
(1H, ), 1199 (1H, 5)

1.11-1.18 (ZH, m), 1.42-1.50 (2H, m), 1.71-1.85

525

OCF,

112117 (2H. m), LA4-148 (20, ), 1 741 85
7 (SH, m), 2.14-2.16 (2H, m), 2.42-2.48 (1K, m),
7.04-7.06 (1H, ), 7.23 {2H, d), 7.53-7.57 (2H,

s}, 11.91 {1H, 5}

374

), 7.68-7.71 (311, m), 10.94 (114, s}, 11.33 {114,

505

1.11-1.17 (2H, m), 1.44-1.48 (2T, m), 1.73-).34
(SH, m), 2.14-2.16 (2H, m), 2.48-2.56 (1H, m),
6.67-6.70 (111, m), 7.06-7.08 (2H, m), 7.16-7.23
(3H, w), 7.31-7.44 (3H, m), 7.67-7.70 {24, m),
| 10.51 (14, 83, 1106 (1H, 5), 11.97 (1H, 5)

S
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“UUT-1.18 (20, m), § 44-1.48 (2H, m), 1.73-1.85
(SH, m), 2.15 (2, ), 2.48-2.56 {114, e}, 5.21
(2H, 5), 6.99-7.03 (1, m), 7.08-7.12 (1H, m),
7.15-7.17 (1H, m), 7.22 (2H, d), 7.28-7.39 (34,

| m), 7.50 (21, d), 7.67-7.70 (2H, 1), 7.86-7.88

[' (TH, w), 10.06 (11, s}, 10,87 (1M, 5}, 11.97 (14,

s}
!

| 51,13 (214, q), 144148 (2H, m), 1.5~ 1.87

‘ (SH, m), 2.14-2,16 (2H, m), 2.48-2.56 (LH, m),
7.23 (2H, d}, 7.36 (11, ), 7.43-7.46 (2FL, ),

7.52-7.61 (3H, m}, 7.6% (2H, &), 7.97-7.99 (2,

mty, 847 (1H, 8§, 10,35 {1H, 5}, 10.89 (1H, ),

10.97 (1H, s}, 11.98 (1H, 5}

527

i

54D

1.21-1.17 (2H, m), 1.44-1.48 (25, m), 1.74-1.85
(SH, m), 2.15 (21, d), 2.48-2.56 (1F, m), 3.35
(IH, 53, 7.23 (26, @), 7.39-7.41 (2H, m), 7.68-

{JH, 5}

3 770 (4H, m), 10.93 (14, 5), 1116 {1H, 5), 11.98

55, 11,39 (1H, 8, 1198 {11, 5)

§1.12-1.17 (2H, m), 1.44-1.48 {24, m), 1.74-1.85
{5H, m), 2.15 (2H, d), 2.46+2.53 (J1H, m), 7.22-
7.25 (3H, m), 7.61-7.74 (7H, m), 7.82-7.84 (1H,
m), 7.95-7.97 {2H, m), £.28 {1H, d), 10.94 (1K,

376 .
|
377 |
378
80,Ph
379 . ] N
080,CH

108118 (21, m), 1.41-1 51 (2H, m), 1.72-1.85
{5H, m), 2.15 (24, &), 2.42.2.48 (1H, m), 3.40
{3H, 5), 7.05-7.08 {1H, m), 7.23 (2H, d), 7.51
(1H, 1), 7.56-7.59 (1H, m), 7.66 (1H, ©), 7.68 (1,
), 7.71 (11, 5), 10.94 (1F, &), 11.27 (1K, 8,

11.98 (1H, 8)

J15
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OCH, [ 1.07-1.17 (2H, m}, | #2150 (2H, m), 1.72-1.85

{(5H,m}, 2.14-2.16 (2H, m}, 2.42-2.48 (IH, m),
3.50 (3H, 5), 7.19-7.24 (3H, m), 7.42-7.48 (21,
m), 7.09 (ZH, d}, 8.18-8.21 (1H, m}, 10.64 (1H,
s), 10.95 (1M, s), 11.97 (iH, 5)

(515 ]

181

) U 0R-1.17 (2H, m), 1 42-1.50 (2H, m), 1 73-1.85
(5H, m), 2.15 (2H, d), 2.42-2.48 (1H, m), 3.85
(3H, 8), 6,99-7.03 (1H, m), 7.09-7.15 (24, m),
. 7.22 (2H, d), 7.68 (2W, d), 7.92-7.94 (1H, m),

10.04 (1T, 59, 10,38 (1H, ), 11.97 (1H, 5)

451

| 1.08-1.17 (21, m), 1.42-1.50 (2H, m), 1,72-1.85
(5H. m}, 2.15 (2H, d), 2.42-2.48 (1H, m), 5.82
(2H, 8}, 7.17-7.24 (51, m}, 7.61-7.61 {1, m),
7.68-7.70 (2F, m), 8.61 (1H, 5}, 10.84 (14, 5),
10,88 (1H, s), 11,97 (1H, 5)

479 |

(SH, m), 2.15 (2H, 4, 2.42-2.48 (1H, m), 3.68
(3H, s), 7.14 (1H, d}, 7.22-7.34 (4H, m), 7.69

(2H, d), 7.75 (1M, 1), 9.70 (IH, 5), 10.88-10.91
(2H, m), 11.97 (14, 5)

1.08-1.14 (21, m), 1.42-1.50 (20, m), 1.70-1.85

o

384

1.08-1.17 (2H, m), 1.41-1.50 (2H, m), 1,71-1.84

(5H,m),2.15 (2H, d), 2.42-2 48 (11, m), 3 53 —
| 530 (811, m), 7.22 (4K, &), 7.54 (2H, d), 7.69
(2H, d}, 10.82 (111, 5), 10.89 (1H, s)

385

06

L11-1.17 (28, m), 1.41-1,50 (ZH, m}, 1.79-1.52
(SH, m), 2.15 (2H, d), 2.42 -2.50 (11, m), 7.23
(2H, d}, 7.60-7.70 (53H, m), 7.80 (24, d),7.93-
7.95 (21, m), 8.00 (2H, d), 10.96 (1H, 5), 11.55
(1M, 9), 11.97 (14, §)

339




WO 2006064 1R

728 .

POT/GBZONS0047246

- 205 -

Vs

I

Lad
o
=

1.U1-1.15 (2H, m), 1.44-1.48 (2H, m), 1.74-1.85
(5H, m), 2.15 (2H, d), 2.42 — 2.53 (1H, m), 7.23
(ZH, &), 7.35 — 7.50 (1H, m), 7.53-7.57 (2H, m),
7.61 —7.69 (3H, m}, 7.70 — 7.80 (1H, ), 7.93-
7.95 (3H, m), 8.12 (1H, d), 10.11 (1K, 5), 10.34
(1H, 5), 11.97 (1H, 5)

561

| 387

I

1.13-1.18 (2H, m), 1.43-1.54 (1L, m), 1.74-1.85
(5H, m}, 2.16 (2H, d), 2.43 - 2,51 (14, m), 7.25

' (2H, d), 7.45 (1H, d), 7.50 (1H, d), 7.76-7.78

(3H, m), 8.26-8.28 (1H, m), 10.67 (1H, s), 11.98

i {11, 5), 12,47 (1H, 8

388

NHPh

1.10-1.20 (24, m), 1.40-1.52 (2H, m), 1.74-1.90
(SH, m), 2.15 (2H, d), 2.43-2.51 (1H, m), 6.77
(1H, ), 6.97-7.04 (2H, m), 7.13 (2H, d}, 7.18-
7.24 (4H, m}, 7.33 (2H, d), 7.48-7.50 (2H, m),
7.69 (211, d), 8.03 (1H, s), 10.72 (1H, s), 10.88
(1H, s}, 11.97 (14, 5)

|

385

1.08-1.18 (2H, m), 1.41-1.51 (2H, m), 1.71-1.85
(SH, m), 2.15 (2H, d), 2.41 — 2.52 (111, m), 6.74-
6.76 (1H, m), 6.85 (1, £), 7.02-7.04 (15, m),
7.12-7.15 (2H, m), 7.19-7.27 (5H, m), 7.48 (1H,
t), 7.69 (2H, d), 8.27 (111, s), 10.82 (1H, s), 10.89
(1H, 8), [1.97 (14, 5)

512

S0, Et

1.10-1.15 (5H, my, 1,44-1.48 (ZH, m), 1.74-1.85
(5H, m), 2.15 (2H, d), 2.42 — 2.51 (1H, m), 3.25
(2H, q), 7.24 (3H, ), 7.70 (2H, ), 7.82-7.85

(2H, m), 7.90-7.92 (2H, m), 10.98 (1H, &), 11.56

(1H,s), 1197 (114, 5)
|

513




[0

15

WO 206064189 PCT/AGHZ005/004 724

- 206 - 7)?)
N

. Example 391 Megbyl 1- [{erans-4-{4-[{{5-{{2- Buoraitenylnmincl-1,3,4-gxadiaze)-2 -

yllearbonyliamino]phenylievelobexyliace iperidine-4-carboxylate

e A{ g -
)'_CN >r’-{{m ’L‘N

To a solution of {frans-4-{4-{({ 5-[{2-Auorephenyl)amine]-1,3,4-oxadiazol-2-

yl}carbonyDamino]phenyl jeyclohexyllacetic acid (Example 112, 300 mg, .68 mmol) in
DMF (3 mlL) was added HATU (286 mg, .75 mmo[}, difsopropylethylantine (.14 mL,
0.75 mmol} followed by mathyl isonipecotate (0.15 mL, .75 mmol). The reaction mixture
was allowed to stir at ambient temperaturc overnight. The DM was evapurated and the
residug re-dissolved tn DMSQMeCN/H, O (7:2:13; a suspension fortned which was
filtered, washed with cther {2 x 10 mL} and dried to leave the title compound (137 mg).
The filirate was purified on an acidic reverse phase HPLC system eluting 5-95% MeCN
0.2% TFA, isolaled 112 mg of the itle compound (249 mg, 65%) as a solid; 'H NMR §
1.07-1.16 (m, 2H}, 1.36-1.53 (i, 4H), 1.75-1.88 (m, 711), 2.24 (d, 2H), 2.41-2.47 (i, 1H),
2,59-2.65 (i, 2H), 3.11 (¢, 1H), 3.62 (s, 3H), 3.85 (4, 1H), 4.26 {d, 1H), 7.14-7.34 (m, 5K},
7.68 (d, 21}, 8.04 (¢, 1H), 10,75 {3, 1H), 10.93 (s, 1H); MS m/e MH" 564.

Examples 392-400

The following cxamples were prepared by the general provedure of Example 391 using the

appropriate amine in place of methyl sonipecotate;

LA “ﬂﬁ“u@

"H NMR &

Example J R

MSmle |
MH'

[ 1.04-1.13 (m, ZH), 1.34 (s, 6H), 1.39-1.48 | 560
{m, 2H}, 1.72-1.81 (m, SH), 1.99(d, 2H), | (M+Na)*
2.41-2.46 (m, 11D), 3.55 (s, 3H), 7.14-7.34
(m, SH), 7.68 (d, 2FD), 8.04 (1, 1H), 8.13 (s,
1H), 10,75 (s, 1H), 10.93 (5, 1H)
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1.07-1.17 (m, 2H), 1.40-1.49 (m, 2H),
1.77-1.93 {m, SH), 2.12-2.28 (m, 3H),
2.41-2.46 (m, 1H), 3.53-3.58 (m, 211}, 3.6
(s, 3H), 4.28-4.31 (mm, 1H), 7.13-7.34 (m,
SH), 7.69 (d, 21), 8,06 (t, 1H), 10.75 (s,
1H), 10.99 (s, 1H)

1.07-1,17 (m, 2H), 1.40-1.4% (m, 2H),
1.76-1.93 (m, 81T, 2.12-2.28 {m, 3H),
2.44-2,46 (m, 1H), 3.53-3.58 (m, 2H), 3.61
| (3, 3H), 4.28-4.30 (m, 1H), 7.13-7.35 (m,
5Hy, 7.65 (d, 2H), 8.06 (4, 14}, 10.75 (s,

[ 1H), 11.00 (s, LH)

572
fM +N&jl

395

1.05-1.17 (m, 2H), 1.39-1.49 (m, 2H),
1.76-1.92 (i, 6H), 2.08-2.24 (m, 3H),
2.41-2.46 (m, 1H), 3.43-3.65 (m, 6H inc s,
I 3.61), 4.30 (1, 1H), 4.34 (s, 1H), 7.14-
7.35 (m, 5H), 7.6 (d, 2H), 8.06 (t, 1H),
10,82 (s, LH}, 11.00 (s, 1H)

!

366

| :
"394 I

| 1.04-1.12 (m, 2H), 1.18 (s, 6H), 1.39-1 48
(m, 2H), 1.71-1.80 (m, 5H), 1.98 (d, 2H),
2.40-2.46 (m, 1H), 3.39 (s, 2H), 4.88 (s,
1H), 7.14-7.34 {m, 61T), 7.68 (d, 25, 8.04
t, 1H}, 10.75 (s, 1H), 10.93 (s, LH)

j M+Na

532

397 Dﬁf
4

108117 (m, 2H), 1.24-1.27 (mm, 1H),
L.4G-1.49 (m, 2H), 1.75-1.84 (m, 5ID,
2.11-2.23 {m, 2H), 2.41-2.47 (m, LH),
3.53-3.57 (m, 19), 3.70-3.76 (m, 2H),
4.64-4.67 (m, TH), 4.70-4,73 (m, JH), 4.79
(s, 111, 4.99 (s, LED), 7.14-7.34 (m, 5H),
7.68 (d, 2H), 8.04 {t, 1H), 10.75 (s, 1),
10,93 (s, 1H)

536
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23} .

3 /J% )

T1.07-1.15 (m, 2H), 1.40-1.49 (o, 21T),

1,77-1.84 (m, SH), 2.22 (d, 2H), 2.42-2.48
(n, 1H), 2.82 (s, 3H), 2.98 (s, 3H), 7.14-
7.34 (m, SH), 7.68 (d, 2H), 8.04 (1, 1H),
10.75 (s, 1H), 10.93 (s, 1H)

I 399

117 (m, 2H), 1.45 {m, 21, 1.81 (m, SH),
224 (m, 2H), 2.43 (m, 1H), 3.02 (5, 1.5H,
NCH3), 3.02 (5, 1.5H, NCH3), 3.33-3.38
(m, 2H), 3.45-3.55 (m, 2H), 4.60 (1, 0.511,
OH), 4.77 (t, 0.5H, OH), 7.14-7.34 (m,
SH), 7.68 (d, 2H), 8.04 (1, 1H), 10.75 (s,
1H), 10.93 (g, 1H) {rotamers detecled)

496

404

L

k

1,05-1,13 (m, 2H), 1.39-1.48 (m, 2H),
1.71-1.80 (m, 511), 2.04 (d, 2ED), 2.41-2.47

| (m, (H),2.97-3.04 (m, (), 3.17-3.23 (m,

), 3.46-3.51 (m, VH), 4.39-4.78 {m,
1H}, 7.14-7 34 (m, 5H), 7.68 (4, 2H), 7.77
{r, LHY, 8,04 t, 1), 10.75 (s, LI, 10.93
(s, 111

533
{M+Na)*

Examples 461-4635
The following examples were prepared by the general procedure of Example 112 using the

appropriate starting material selected from Examples 391-395,

rﬁxampl{: Name THNMRE MS m/e ‘
MH"
4 | [-[(rons-d-{4-[({5-[(2- | 1.10-1.16 (m, 2H), 1.34-149 (m, | 550

)

1,3,4-oxadiazol-2-

fluorephenyljamino]-

yl}earbonyllamino]pheny!
teyelohexylacetyl]piperid

ine-4-carboxylic acid

4K, 1.74-1.83 (m, TH), 2.24 (d,
JH), 2.68-2.75 (m, 1H), 3.10 (&,
3H), 3.84 (d, 1H), 4.25 (d, 1H),
7.14-7.34 (m, SE), 7.68 (d, 2H),
8.04 (t, 1H), 10,75 (s, LH), 10.93
(s, 1), 1222 (5, 1H)
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402

N-[(trans-4-{4-[{[5-[(2-
fluorophenyl)amino]-
1,3,4-0xadiazol-2-
yl}carbonyllamino]phenyl
. Jeyelohexylacetyl]-2-

methylalanine

(s, 1H)

1.04-1.13 (m, 2H0), 1.33 (s, 6H),
1.38-1,47 (im, 2H), 1,72-1.83 (m,
5H), 1.99 (d, 2H), 2.41-2.47 (m,

1H), 7.14-7.34 (m, SH), 7.68 (d, '

2H), 7.96 (5, 1H), 8.04 (t, 1H),
175 (s, TH), 10.93 (5, 11D, 12.00

403

1-[{trans-4-{4-[({5-[(2-
[Muorophenyljaming]-
1,3, 4-gxadiazol-2-
vi}earbonyljamino]phenyl
reyelohexyljacetyl]-D-

proline

524 Y

1.05-1.16 {m, 2H}, 1.39-1.49 (m, |

2ZH), 1.76-1.93 {m, 8H), 2.12-2.24 ;

536

(m, 3H}, 2.41-2.46 (m, LH), 3.51-
3.56 (m, 2H), 4.271-424 (m, 1H),
7.13-7.34 (m, 5H), 7.69 (d, 2H),
8.06 (1, 1H), 10.82 (5, 1H), 11.00
(s, 1H), C(&H not seen

i

H

404

1-[(trans-4-§4-[{{5-[(2-
fluorophenyl)amine]-

1,3, 4-oxadiazol-2-
yl}carbonylamino]phenyl
jeyelohexylacetvl]-L-

proline

F.07-1.17 (m, 2H), 1.40-1.49 {m,
2H}, 1.76-1.93 (m, 8H), 2.12-2.26
{my, 3H03, 2.41-2.47 (m, 1H), 3.51-
3,56 (m, 2H), 4.21-4.24 (m, 1H),
7.14-7.35 (m, 5H), 7.69 {4, 2H),
8.06 (1, 1H), 10.82 (5, 1H), 11.00
(s, 1H), 12.36 (s, 1H)}

CO2H not seen

534 ”“

(M-HY -

405

[({2-fluarophenyl)amino]-
1,3, 4-oxadiazol-2-

¥l }earbonylamino|phenyl
yeyclohexylacetyl]-4-
hydroxy-L-proline

(AR)-1-[(frans-4-{4-[({5-

|
i

1.04-1.18 (m, 260, 1,39-1.48 (m,
2H), 1.76-1.92 (m, 6H), 2.07-2.19
(i, 3H), 2.41-2.47 (m, 1H), 3.60-
3,64 (m, 211}, 4.23 (t, [E), 4.99 (s,
1H), 4,99 (s, 1H), 5.15 (s, 1H),
7.13-7.34 {m, SH), 7.69 (d, 21D,
8.06 (t, 1H), 11,00 (s, 1H)

232

COZH not seen
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Exanple 406: Methyl (frans-4-{5-[({3-[(24.5-trifluorophenybaming]-1,3.4-oxadiazal-
E 3

Z2-vliearbonyllaming|pyridin-2-vlicyclohexyDaceiate

-

Al WM el J;j/p

F

Following the procedure deseribed in Example 105 cxeept using methy! [#raws-4-(5-
{[hydrazino(oxo)acetylJamina}pyridin-2-yl}eyclohexyljacetate (Intermediate 78) and
2,4.5-wrifluorophenylisothiocyanale as starting materials, the title compound was isolated in
79% yield; "H NMR 8 1.10-1.19 (r, 2H}, 1.48-1.58 (n1, 2H), 1.72-1.89 {m, SI), 2.25 (d,
2H), 2.57-2.66 (m, 1H), 3.61 {s, 3H}, 7.29 (d, IH), 7.67-7.74 (m, 1H), 8.08 (d, tH), &.12-
8.20 (m, 1H), 8.84 (d, LHD), 11.07 (s, 1HD, 11.20 (s, 11); MS m/e MH™ 490

Example 407: {traus-4-{5-[{{5-[(2,4,5-TrifluorophenyDamine]-1.3.4-0xadiazol-2-

yhcarbonylamino|pyridin-2-ylieyclohexylacetic aciil

o, O L Ji;f F

E

To a sulution of methy! (trans-4-{3-[({5-[(2.4,5-triflucrophenylJamino]-1,3,4-oxadiazol-2-
yl}earbenyhamine]pyridin-2-yl} cyclohexyljacetate (Example 406, 355 mg, 0,725 mmobD)
in THF (5 mL} and MeOH (25 mL) was added a 2M solution of NaOH (1.8 mL). The
resulting yellow solution was allowed to stir at ambient temperature for 16 hr then a further
1.BmL of 2M NaOH was added and stiriing was continued at ambient temperature for 16
hr. The valatile organics were removed by evaporation and residue adjusted to pH ~1 with
2M HCE and the suspension was fillered and dried 1o leave 410 mg of 2 solid. This was
suspended in acetic acid (4 mL) and heated to120°C, giving an incomplete solution. This
was ajlowed to cool, filtered and washed with wuter then dried overnight, to give the title
compaund (167 mg, 48%) as a solid; ' NMR (CDCly) & 1.10-1.19 (m, 2H), 1.56-1.65 {m
2H), 1.72-1.79 (m, 1H), 1.85-1.94 (m, 4H), 2,17 (d, zH), 2.79-2.85 (m, 1H), 7.67-7.76 (rn,
2H}, 8.12-8.13 {m, 1H), 8.44(d, IH), 9.01 (s, 11T}, 11.14 (s, 1H), 11.58 {s, 1H), CO;H not
seet; MS mic MH™ 476.
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Examnple 408: [irams-4-(4-{[(5-{[4-(2-Hvdraxyethylphenyl]aming}-1,3 4-o xadiazol-2-

yljcarbonyl]-amino}phenylevciohexyl|acetic acid

0 OH
HD{'O """ @HHN:‘T\
g o7 ™w
H
Thiccarbonry) diimidazole (117 mg, 0.65 mmol) was added in one portion to a stired -

sulution of 4-aminophenethy! alcoho! (89 mg, 0.65 mmol) in DMA (2.5 mL) and the
mixture was stitred at room temperature under an argon atmosphere fur 2 b, Methyl [trans-
4-(4-{[hydrazino(oxo)acetyllamino} phenyl)eyclohexyl]acetate (Intermediate 43, 167 me,
0.50 mmol} was added and the mixture was stirred at 80°C for 10 minules in a microwave.,
EDCL(125 mg, 0.65 mmal) was then added in cnc portion and the reaction mixture was
heated at 90°C for 1} minutes in a microwave. The reaction mixture was poured oifo
water, stirred for 30 minutes and then filtered to leave the crude oxadiazole methy! ester
intermediate as a brown solid (230 mg) that was used with no further purification; MS m/e

MH" 479,
A solution of lithium hydroxide (170 mg, 4.0 mmol) in H>0 (3 mL) was added in one

. portion 1o a solution of the crude oxadiazole product (230 mg) in a mixture of THF:MeOH

(1:1, 10 mL) and the reaction mixture was stirred for 20 h. Citric acid (15 ml.) was added
and the mixture was stitred for 30 minutes and then filtered. The solid was washed twice
with water, twice with diethylether and once with ischexane to give the title compound
(150 mg, 67%) as a solid; 'FH NMR & 1.04-1.2 (2H, m), 1.38-1.55 (2H, m), 1.65-1.9 (5H,
m), 2.15 (2H, d), 2.38-2.55 (1H, m}, 2.71 (2H, 1), 3.52-3.67 (2H, o), 4.6 {11, 1), 7.21 (2H,
d), 7.22 (24, d), 7.51 (2H, d), 7.7 (ZH, d), 10.8 (1H, 8}, 10.9 (1H, 5), 12,0 {1H, s); MS m/e
MH" 465.

Exaniples 469 — 423
The following Examples were prepared by the general procedure of Example 408, vsing

methyl [rr'arfS-4-{4-{[h}rdrazinﬂ(mm)acctyl]amiuc}phﬂnyl}cyclDhexyl]acctate (lutermediate
43) and the appropriate commercially available aniline, RNH;.

HD’IE__O """ Q’HHJS\NH
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Example

R

| TH NMR 8

409

1.04-12 (2H, m), 1.38-1.55 (2H, m), 1.65-1.9

(SH, m), 2.15 (2H, d}, 2.38-2.55 (1H, m), 4.2
(1H, 5), 7.18 (11, dd), 7.23 (211, d), 7.42 (1H,
dd), 7.53 (1H, dd), 7.7 (11, @), 7.77 (1H, 9,
10.9 (1H, 5), 11.15 (1H, 5), 12,0 (14, 5)

410

411

\(@/{/
mﬂ

1.04-1.2 (2H, m), 1,38-1.55 (2H, m), }.65-1.9
(5H, m}, 2.15 {ZH, d}, 2.38-2.55 (I H, m), 4.0
{2, s}, 7.24 (3H, d), 7.4 (2H, d}. 7.62 {211, d),
7.7 (2H, 4), 109 (1, 83, 11.1 {11, s}, 12,0
(1H, s)

’

¢
| l

1.04-1.2 (2H, m}, 1.38-1.55 (21, m), 1.65-1.5

(SH, m), 2.15 (2H, ¢, 2.38-2.55 (1H, m), 7.2
(2H, d), 7.3-7.5 (8H, m), 7.65 (2H, d), 7.75
(1H, d), 10.1 (1H, s, 10.85 (1H, s), 12.05 (14,
5)

v

460

L AG7

412

T

1.04-1.2 (2H, m), 1.29 (GH, 5), 1.38-1.55 (2H,
m), 1.65-1.9 (SH, m), 2.15 (2H, d), 2.38-2.55

(1H, m), 7.01 (2H, d), 7.24 (211, d), 7.52 (21,
d), 7.7 (21, d), 10.8 (1H, s), 10.9 (1H, 5), 12.0
(1H, 5)

493

413

jewe]

1.04-12 (2H, m), 1.38-1.55 (2, m), 1.65-1.9
(5T1, m), 2.15 (2H, d), 2.38-2.55 (1FL, m), 7.0
(2H, d), 7.1 (2H, &), 7.11 (1H, dd), 7.22 (2H,
d), 7,36 (2H, dd), 7.61 (2H, &), 7.7 (2H, d),
10.9 (1H, 5), 10,95 (1H, ), 12.0 (1H, 5}

513

414

t

1.04-1.2 (2H, m), 1.38-1.55 (2H, m), 1.65-1.9
(5H, m), 2.15 (2H, d), 2.38-2.55 (1H, m), 7.23
(2H, d), 7.7 (2H, d), 7.79 (2H, d}, 7.9 (H, d},
8.23 (1H, 5), 9.2 (1H, s), 10.9 (1E, 5), 11.2

488
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415 T | 10412 (2H, m), 1.38-1.55 (2. m), 1.65-1.0 | 511
(5H,m), 2.15 {ZH, d), 2.38-2.55 (111, m), 3.94

(2L, 5), 7.25 (9H, m), 7.53 {2H, &), 7.7 (2H, d), {
10.85 (1H, 8), 10.89 (1H, g), 11.95 (1H, 5)
416 H F1.04-1.2 (26, m), 1.38-1,55 (2H, m), 1.65-1.9 | 478
Y| 58, m), 2.05 GH, 9, 2,15 (2H, d), 2.38-2.55 f
O | (s, my, 7.22 QH, 9), 732 OH, m), 7.7 (2H,
dy, 7,84 (1H, ), 10.0 (1H, &), 10.87 (14, 5), f
10.92 (1H, 5), 12.0 (1F, 5)

a7 | oI | 1.04-1.2 (21, m), 1.38-1.55 (20, m), 1.65-1.9 | 455 |
U (SH, m), 2.15 (2H, &), 2.38-2.55 (JH, m), 7.13
(1H, dd), 7.22 (2H, d), 7.44 (1H, dd), 7.54 (114,
/ | dd), 7.7 (2H, d), 7.75 (1H, d), 10.94 (1H, s),

11,2 (11, 8), 12.0 (1H, 5)
418 ; ) 1.04-1.2 (2H, m), 1,38-1.55 (2IL, m), 1.65-1.9 | 445
@\ (SH, m), 2.15 (2H, ), 2.38-2.55 (1H, m), 4.11
A (1H,s),7:25 QH, &), 7.54 @H, d), 7.64 QH, |
J d), 7.7 (2H, 4, 1LO(IH, 5), 1128 (iH, ), |
12,05 (1H, s) |
419 R Br 1.04-1.2 (2H, m), 1.38-1.55 (2H, m), 1.65-1.9 | 499
r U [ (SH, m), 2.15 (26, &), 2.38-2.55 (11, m), 7.22
b (ZH, ), 7.24 (1M, ¢d), 7.36 (ZH, dd), 7.58 (2H,
| dd), 7.7 (2H, d), 7.98 ({H, d), 10.95 (1H, s),
11.15 (1H, s), 11.95 (1H, 5)
420 D\[,F 1,04-1.2 (2H, m), 1.38-1,55 (2H, m), 1.65-1.9 | 487
@ F (SH, my), 2.15 (2H, d), 2.38-2.55 (1H. m), 6.85-
6.95 (11, m), 7.2 (0H, 0, 7.22 (21, d), 7.42

@2H, dd), 7.5 (1H, 8), 7.7 (25, ), 10.92 (1H, ),
o 11,19 (15, 5), 11.96 (1H, 5)
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[431 [~ o | L4120, m), 138-155 2L m), 1.65-1.9 | 465
- U\ {SEL, m), 2.15 (211, d), 2.38-2.55 (114, m), 3.3

(3M, 5), 4.54 (2H, 5), 7.21 (1H, dd}, 7.23 (2H,
] ' d), 7.38 (1H, dd), 7.4 (1H, dd), 7.7 (2H, d),
7.81 (1H, dd), 9.88 (1H, 5), 10.5 (1H, 5}, 12.0
(1M, 5)
422 N 1.04-1.2 (2H, m), 1.38-1.55 (2H, m), 1.65-1.9 | 513
' "\ijx (5H, m), 2.15 (2H, d), 2.38-2.55 (1H, ), 2,72
(3H, 5), 7.23 (21, d), 7.58 (14, dd), 7.7 (2,
d), 7.8-7.9 (3H, m), 8.47 (i1H, s), 8.79 {111, d),

423 . 1.0-1.55 (10H, m), [.62-1.9 (9H, m), 2,15 (2H, | 503 |
, d), 2.36-2.6 (2H, m), 7.21 (2H, d), 7.23 (2H,
d), 7.52 (2H, d), 7.7 (2H, @), 10.8 (1H, 5}, 10.9 ‘
I- (1H, §), 11.9 (18, 5)

Example 424: Methvi {trans-4-{4-({]3-(pyrimidin-4-ylamine)}-1,3,4-pxadiazol-2-
¥ljearboayliaminol-phenyljeyclobexyllaceiate

Di-2-pyridyl thionocarbonate (367 my, 1.58 mmol) was added in one porlion to a stirred
solution of 4-aminopyrimidine (150 mg, 1.58 mmol) in DCM (3 mL) and the reaction
mixture was lieated at 100°C for 20 minutes in the microwave and then cooled 18 room
tempcrature. This solution was added to a suspension of methyi [iraps-d-(4-
{[hydrazino(oxojacetyllamino}-phenyljcyclohexyl]acetate (Intermediate 43, 421 mg, 1.26
mmaol) in DCM (5 mL) and the mixtuse stirred at room temperature for 5 minutes. DMF (8
mL) was added and the DCM was removed under reduced pressure. The solution was
heated Iat 85°C for 40 minutes in the inicrowave and then cooled to roont tempetature.
EDCI (303 mg, 1.58 mmo]) was added in one portion and the reaction mixture was heated
at 83°C for 60 minutes in the microwave. The reacticn was quenched by the addition of

H;0 (200 mL) and EtOAc (250 mI.) was added. The layers were separated and the
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aqueons layer was extracted with EtQAc (2x 150 mL). The combined organic layer was
washed with brine (100 mL), dried (MgSO,) and concenirated fa vacue lo leave a dark
brown gunmy solid, MeOH (40 mL) was added and the mitxlure was heated to reflux for 2
minutes and then cooled to room temperature to Icave a white suspension, The solid was
filtered to give the title compound (110 mg, 20%) as a solid; "H NMR § 1.10-1.17 (2H, m),
1.43-1.47 (2H, m), 1.75-1.81 (51, m), 2.24-2.26 (2H, d), 2.44 (1H, 1}, 3.61 (31, 5),7.24
(ZH, dy, 7.69-7.73 2L, m), 7.92 (1H, d), 8.69 (1H, d), 8.87 (1H, s}, 11.02 (1H, s); MS m/e
MH" 437.

Example 425: Methvi (trans-4-f4-1{{5-1{ L-methyl-1 H-ywyrarol-3-yvljaminoe]-F,3,4-
oxadiazol-2-vl}-carbonyamino]phenylievclohexyliacetate

o H N =N
\0@ IIIII I@f” *?G/il\wf(;l\fw
o}

H

Di-2-pyridy! thionocarbonate (359 mg, 1.54 mmol) was added in one portion to a stirred
solution of 3-amino-l-methylpyrazole {150 mg, 1.54 mmol) in CH3CN (8 mL) and the
reaction mixturc was heated at 80°C for 10 minutes in the microwave and then cooled to
room lemperature. Methy! [#rans-4-{4- {{hydrazine{oxolacetylJamina} - =
phenylcyclohexyllacetate (Intermediate 43, 412 mg, 1.24 mmol) in DCM {5 mL) was
added in ene portion and the mixture was heated at 85°C for 20 minules and then cooled to
toom temperature, EDCI (297 mg, 1.54 mmol) was added in one portion and the reaction
mixture wag heated to 83°C for 30 midnutes. The mixture was cooled W 100 temperature
and filtered to leave a solid. The solid was washed with CH3CN (5 mL) to give the title
compound (373 mg, 69%) as a solid; 'H NMR § 1.09-1,18 (2H, m), 1.41-1.50 {2H, m},
1.73-1.81 (5H, 1), 2.24-2.26 (ZH, 4), 2.41-2.47 (1H, m), 3.61 {3H, &), 3.77 (3H, 5), 6.41
(1H, d), 7.21-7.23 (2H, d), 7.64 (1H, &), 7.66-7.69 (2H, ), 10.84 (1H, 5), 11.13 (1H, s);
MS mfe MH" 439,

Example 426: Methy] {trasns-2-[4-({[5-(pyridin-3-ylamino)-1.3 4-oxadiazol-2-
YHearbowyliamine)-phenylieyclobexyi}acetnte

OO A

7Y
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3-Pyridyl isothiocyanate (41 mg, (.3 mmol) was added in one portion to a suspension of
methyl [frars-4-{4-{[hydrazinofoxo)acelyljamino } -phenylleyclohexyllacetale
{Intermediate 43, 100 mg, 0.3 mmol) in CH3CN (5 mL} and the reaction mixture was
heated at 80°C for 10 minutes in the mictowave and then cooled to room tempetalurs,

5  EDCT (58 mg, 0.3 mmol) was added in one portion and the reaction mixture was heated to
Q0°C for 20 minutes. The mixiure was cooled to room temperature and {iltered to leave a
solid. The solid was washed with CH3CN (5 ml) to give the title compound (90 mg, 6%%)
as a solid; "I NMR & 1.12-1.18 (2H, m), 1.45 (ZH, a), 1.80 (5H, n1), 2.24-2.26 {2H, d),
2.42-2 48 (1H, m), 3.61 (3H, s), 7.23 (211, d), 7.43-7.46 (111, m), 7.69-7.71 (2[1, m), &.00-

10 8.09 (1H, m), 8.28-8.29 (1H, m), 8.78 (11, d), 10.95 (1H, 5), 11.22 (1H, 8); MS m/ée MH"
4346.

Fxample 427: Medhvl {traris-

ljcarbooyl} aminol-phenyl]evelobexv]! acetate

15  Thioccarbonyl diimidazole (190 mg, 1.06 mmol) was added in one portion to a solulion of
d-aminopyridine {100 mg, 1.06 munol) in DMA (8 mL} and the solution was stirred ai
rooi temperature for 3 h, Methyl [rans-4-{4-{[hydrazino{oxo)acelylJamino jphenyl)
cyclohexyl]-acetate {Intermediale 43, 284 mg, §.85 mumol} was added in one portion and
the reaction mixture was stirred at room temperature for 30 minutes and then heated at

20 B0°C for 10 minutes in the microwave. The solution was cooled to room temperature and
EDCI (205 mg, §.06 mmol) was added in one portion and the reaction mixture was heated
to 90°C for 2{ 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 recrystallised (CH;CN) to give the tifle compound (93 mg, 20%) as a solid; 'H

25 NMR S 1.15 (2H,t), 1.42-1.51 {ZH, m}, 1.74-1.82 (5H, m), 2.24-2.26 (2H, d), 3.61 (3H, s},
7.23 (2H, 4), 7.54-7.55 (2H, m), 7.69-7.71 (2H, m), 8.43 (2H, s) MS m/e MH" 436,
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Example 428; Methyl {frans-4-[4-{{|3-(pyrazin-2-ylamino)-1,3.4-oxadiazo]l-2-

yllcarbonyitaming)-phenylleyelohexyllacetate

Thiocarbonyl diimidazole (179 mg, 1.00 mmel) was added in one portion to a solution of
aminopyrazine (96 mg, 1.00 mmol) i1 DMA {5 mL) and the solulton was stirred at room
Iampcrlaiu:re for 6 h. Methyl [trans-4-(4-{ [hydrazino(oxo)acetyllaminojphenyl)
cyclohexyl]-acetate (Intermediate 43, 267 mg, 0.80 mmol) was added in one postion and
the reaction mixture was stirred at room temperature for 20 h and then heated at 807C for
10 minutes in the microwave. The solution was cocled to room temperature and EDCI
{192 mg, 1.00 mmol) was added in one portion and the reaction mixture was healed to
90°C for 15 minules in the microwave. The reaution mixture was cooled to room
temperahire and poured into water (200 mL), The mixture was filtered and the resulting
solid was recrystallised (CH;CN) to give the title compound as an off white solid (35 mg,
825, "H NMR & 1.15 (2H, m), 1,45-1.48 (2H, m), 1.79 (6H, m), 2.26 (2H, d}, 2.45-2.49
(1H, m), 3.61 (34, s), 7.23-7.25 {2, d), 7.69-7.71 {2, d}, 8.36 (1H, d}, 8.42 {111, ¢}, 9.19
(LE, s), 11.01 (1H, s); MS m/ec MH' 437.

Example 429: Methy] {frass-4-14-({[5-{1,3-thiazol-2-vlaming}-1,3.4-oxadiazy]-2-

NNearbonyl-aminoiphenyl]evelohexyliacetate

H N—
£
. @‘/NM y )
] & i I

Thiocarbonyl dinmidazole (179 mg, 1.00 mmol) was added in one portion to a selution of

9

Z-aminothiazole {100 mg, 1.00 nunol} in DMA (5 mL) and the solution was stitred at room
temperature for 6 h. Methyl [#ans-4-(4-{{hydrazino{oxo)acetylfamino j phenyl}
cyclohexy!f-acetate (Intermediate 43, 267 mg, 0,80 mmol) was added in one portien and
the l‘ea;:tiﬂn mixture was stirred at room temperature for 20 h and then heated at 80°C for
10 mimutes in the microwave, The solution was ¢ooled to room temperature and EDCI

(192 mg, 1.00 nmol} was added in one portion and the reaction mixture was heated to

%[O
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90°C for 15 minutes in the microwave. The reaction mixture was cooled 10 room
temperature ard poured into water (200 mL). The mixture was filtered and the resulting
solid was recrystallised (CHiCN) to give the title compound (130 mg, 20%) as a solid; 'H
NMR & 1.09-1.18 (2H, m}, 1.42-1.47 (2H, m}, 1.79 (5H, m}, 2.24-2.26 (2H, d), 2.45 (1H,
£), 3.61 (3H, 8). 6.99 (1H, d), 7.22 (21, d), 7.38 (1K, d), 7.67-7.70 (2H, m), 10.78 (1H, s);
MS m/je MH" 442,

Example 430: {traas-4-14-({[5-(Pyrimidin-4-ylamino)-1,3,4-oxadiazol-2-

vl]carbonyllamino)-phenyl|cyelohexyll acedic acid

o] H o Ny (Q f
‘ AN
A L
O
A solution of lithium hydroxide (101 mg, 2.41 mmol) in Ha0 (1.5 mL) was added in one

portion {o a solution of methy! {trars-4-[4-({[5-(pyrimidin-4-ylaminc)-1,3,4-oxadiazol-2-
yl]-carbonyl }amino)phenyl]cvelohexyl jacetate (Example 416, 105 mg, 0.24 mmol) ina

mixiure of THF (1.8 mL) and MeOH (3 mL} and the reaction mixture was stirred at 35°C
for 2 . Citric acid (50 mL) and EtOAc (50 mL) were 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 mg, 59%); "H NMR & 1.07-
1,18 (2H, m), 1.41-1.57 (ZH, m), 1.69-1.85 (5!, m), 2.14-2.16 (2H, d), 7.24 (2H, d}, 7.71
(2H, ), ’?.‘..2'.2 (1H, d), 8.69 (1H, O, 8.87 (1H, 5), 11.00 (11, s), 12,06 (2H, s); MS m/e MH"
423,

Examples 431435

The following examples were prepared by the general procedure of Example 430 using the

appropriate ester as starting material selecled from Uxamples 425-429.

M-

H@JQO ------ @’ Hg,'é’oﬂ\ﬁ,ﬂ
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Example
431

TH NMR &

MS mfe MHT

EOF1.17 (2H, m), 1,41-1.51 {2H, m}, 1.70-
1,84 (6H, m), 2.14-2,16 (2H, d), 3.77 (3H,
s, 6.41-6.41 (LEH, m), 7.21-7.23 (24, d},
7.63-7.64 (1H, m), 7.66-7.69 (2H, ), 10.84
(14, 53, 11,13 (1H, 8, 11.97 (14, s}

425

432

1.07-1.18 (2H, m), 1.41-1.51 (2H, m), 1.76-
1.85 (5H, ), 2.14-2.16 (21, d), 7.23 (2H,
&), 7.43-7.46 (LH, m), 7.69-7.71 (2H, a),
§.06-8.00 (1H, m), 8.28-8.29 (1H, m), 8.78
(1H, d, 10.94 (14, s}, 11,22 (1H, 5), 11.97
(1H, 8}

433

1.11-1.15 (2H, m), 1.43-1.49 (2L, m), 1.74-
.85 (SH, m), 2.15-2.16 (2H, d), 7.24 (24,

| d),7.54-7.55 (2H, ), 7.70 (2H, d), 8.42
(2H, 5), 10,95 (1H, 5)

a2

| 422

434

435

[1.12-1.15 (2H, m), 1.45-1.49 (2H, m), L.82
(6H, m), 2.15-2.16 (2H, d), 7.24 (2H, ),
7.70 (2H, @), 8.36 (11, &), 8.42-8.43 (1H,
m), 9.19 (1H, 5}, 11,01 (1H, s)

423

1.07-1.17 (2H, m), 1.41-1.51 (2H, m), 1.69-
1.84 (6H, m), 2.15 (2H, ), 2.42-2.53 (1H,
m), 6.99 (1H, d), 7.22 (2H, d), 7.38 (1H, &),
7.68 (2H, ), 10.78 (1H, 5)

428

Example 436: {trans-4-{4-[({3-[{1-Methyl-1H-pyrazol-S-ylamino]-1.3,4-exadiazel-2-

ylicarbonyl)l-aminojphenylieyclohexyDacetic acid

X2
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Thiocarboryl ditimidazole (179 mg, 1.00 mmol) was added in one porticn to a solution of
S-amino-1-methyl pyrazole (98 mg, 1.00 mmoel) in DMA (5 mL) and the sclution was
stirred at room temperatute fo 6 b Methyl [irans-4-(4- {{hydrazine{oxaiacetylamine
phenyl}-cvclohexyl)acetate (Intermediate 43, 267 mg, 0.80 munol) was added in one
portion and the rcaction mixture was stitred at room temperaturs for 20 h and then heated
al 80°C for 10 minutes in the microwave. The solution was cooled to room temperature
and EDCT (192 mg, 1.00 mmol) was added in one portion and the reaction mixiure was
Leated to Y0°C for 15 minutes in the imicrowave. The reaclion mixture was cogled to toom
temperature and poired into water (200 ml.). The mixture was concentrated in vacug to
leave a guwm, which was recrystaflised (CH3yCN) to leave a gummy solid. Filtration
followed by concentration i vacue of the filtrate gave the crude oxadiazole metliyl ester
intermediate that was nsed with no further purification; M8 m/e MH" 439. -~
Lithium hydroxide (420 mg, 10.0 mmol) was added in one portion to a selution of the
crude ﬁxadiazoie methy! ester intermediate in a mixture of THF (4 mL), MeOH (8 mL) and
water (4 mL) and the reaction mixture was stirred at 35°C for 4 h. Citric acid (30 inL) was
added and the mixture was filtered to leave a solid thal was recrystallisad {MeOH) to give
the title compound (87 mg, 26%) as a solid; 'H NMR 3 1.07-1,17 (2H, m), 1.41-1.51 (2H,
m}, 1.70-1.84 (5F, m), 2.14-2.16 (2L, d), 3.75 (311, s}, 6.70 (1H, §), 7.21-7.24 (21, m),
7.40 (1H, 8), 7.67-7.74 (2H, m); MS m/e MH" 425,

Example 437: lfrans-d-[4-{{[5-(Pyrimidin-2-ylaminoi-1,3 4-oxadiazol-2-

yllearbonyllamine)-phenyljeyelobexylt acetic acid
o u M N
HO @’ ‘ I/j
'{_,-Q gﬁ( gj\ﬁ)\m”

A suspension of Z2-aminopyrimidine {100 mg, 1.05 mmel) in DCM (2 mL} was added 1o a

solution of {hiophosgene (81 uL, 1.05 mmol) in DCM (3 mL) and then triethylamine (294
1L, 2.10 mmol) was added in one portion. The reaction mixture was stirred for [ h 30
minutes and then methyl [trans-4-(4-{[hydrazinof{ oxolacetyl]lamine} phenyl)
cyclohexyljacetate (Intermediate 43, 300 mg, 0.90 mmol) was added in one portion, the
reaction mixturc was stirred at room temperature for [ h and then heated at 80°C for 10

minutes in the microwave, The solution was cooled (o room temperature and EDCI (150

M2
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mg, 0,806 mmeal} was added in one portion and the reaction mixture was lisated to 90°C for
20} minutes in the microwave. The reaclion mixture was cooled to room teniperature and
filtered. The filtrate was concentrated in vacuo to leave g brown solid, which was purified
by ¢olumn chrromatography, using 0-20% MeOH and EtOAc as eluent to give the crude
oxadiazole methyl ester intermediate that was used with no further purification; M5 m/e
MIH" 437,

A solution of lithtum hydroxide (35 mg, 0.8 mmol) in H;0 (4 mL) was added in one
portion to & solution of the crude oxadiazole methyl ester inteninediate in a mixture of THEF
(2 L} and MeQH (2 mL} and the reaction mixture wag stured at 35°C for 2 h. Ciltie acid
{15 mL) was added and the mixturc was filtered to leave a solid that was recrystallised
(MeQH) to give the title compound (5 mg, 1%) as a solid; "H NMR & 1.12 (2H, m), 1.45-
1.48 (2H, m}, 1.80 {611, m}, 2.15-2.16 (2, d), 7. 17 (14, v, 7.22 (ZH, &y, 7.70 (21, 4), §.6R
(2H, d}, 11.00 (1H, 5); M8 m/e ML 423,

Example 438: frans-4-{4-[({5-[(2-Methoxyphenyllamine]-1,3,4-oxadiazol-2-

TiearbonyDamino]phenyl}-cyvelohexanecarboxylic aeid

A solution of 2-methoxypheny! isothiocyanate (59 mg, 0.36 minol} in DMA {2 mL) was
added to ferr-bulyl frans-4-(4- {{hydrazino{oxojaceiy! Jamino yphenylleyclo-
hexanecarboxylate (Intermediate 79, 108 myg, 0.30 mmol) and the mixture was stirred at
50°C for 2 h. EDCI (86 mg, 0.45 mnmol) was then added in one portion and the reaction
mixture was heated at $0°C for [0 minutes in a microwave. The reaction mixture was
poured anto water (20 ml), stitred for 10 minules and then filtered to leave the crude
oxadiazole ferf-bulyl esler intermediate as a solid (145 mg) that was used with no further
purification; MS m/e (M-HY 491,

The crude oxadiazole tert-butyl ester intermediate (145 mp) was dissulved in TFA (2.5
mL} and stirred for 6 h. The reaction mixture was concentrated iz vacuo to leave a solid,
which was purified by recrystallisation from a mixture of DMSO:CILCNH20 (7,2:1) to
give the title compound (50 mg, 39%) as a sofid; 'H NMR § 1.4-1.58 (41, m), 1.8-1.9 (21,

A8
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my, 1.94-2.1 (201, m), 2.2-2.32 (1H, m), 2.43-2.6 (1L, m), 3.85 (3H, s}, 7.0 {1, ddd), 7.14
(2H, m), 7.22 (2H, d), 7.7 (2H, d). 7.95 {1H, dd), 10.05 {11, s), 10.5 (1[4, s}, 12.G{1H, s);
MS m/fe (M-H) 435.

Example 439: srans-4-(4-{[(5-{[3-(Hydroxymethsyl}phenyllamino}-1,3.4-oxadiazcl-2-
yhcarbonyil-aminolphenyvlicvelohexanccarboxyliv acid

RN =
o (L4 I e
o

M
o' o H

A solution of (3-hydroxymethylipheny! isothiocyanate (59 mg, 0.36 mmol} in DMA (2
mL) Wﬁ&' added to teri-butyl trans-4-(4- {[hydrazino(oxo)acetyl]amino } pheny!)-
cyclohexanecarboxylate (Intermediate 79, 108 mg, 0.30 mmol) and the mixture was stirred
at 30°C for 2 h, EDCI (86 mg, 0.45 mmol} was then added in ore portion and the reaction
mixture was heated ar $0°0 for 10 minutes in a microwave. The reaction mixture was
poured onte water (20 mL), stirred for 10 minutes and then filtered to lcave the crude
oxadiazole teri-butyl ester intermediate as a solid (160 mg) that was used with no further
purification; MS m/e (M-H) 491,

The crude oxadiazole fert-butyl ester infermediate {160 mg} was dissalved in TFA (2.5
ml.) and stirred for 6 h. The reaction mixlure was concentrated i vereno 1o leave an oil,
which was stirred with a mixture of MeOH:H,O:triethylamine {4:1:1, 6 mL) for 10
minutes. Concentration i vaeuo lefl a brown solid, which was purified by recrystallisation
from a mixture of DMSO.CH;CNH;0 (7:2:1) 1o give the title compound (67 mg, 47%) as
a solid; '"H NMR & 1.4-1.38 (4H, m), 1.8-1.9 (2H, m), 1,94-2.1 (2H, m), 2.2-2.32 {1H, m},
2.43-2.6 (1H, m), 4.5 (2H, d), 5.2 (1H, ¥), 7.0 (AH, 4}, 7.25 (2H, d}, 7.35 (1H, dd), 7.55
(2H, m), 7.7 (ZH, d}, 10.% (2H, 5}, 2.0 (1H, s}; M8 m/e (M-HY 435. i

Lxamples 440-445

The following Examples were prepared by the general procedure of Example 431, using
fert-butyl trans-4-(4-{{hydrazino{oxojacetyl]amino} phenyl)cyclohexane-carboxylate
{Intermediate 79) and commercially available isothiocyanates, R-NCS,
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Example | R 'TT NMR & MS m/e
M-I

440 FoF T1.4.1.58 @H, m), 1.8-1.9 (ZH, o), 1.94-2.1 (2H, [473 |

m), 2.2-2.32 (11, m), 2.43-2.6 (11, m), 7.2 (24,

10.4 (1H, s}, 10.9 (1H, 5), 12.0 {(1H, 5)

441

F
: d), 7.5 {1H, dd), 7.7 {211, d), 7.7-7.9 (3H, m},l 1.
j - =
F.‘ i

14-1.58 (40, m), 1.8-1.9 (2H, m), 1.94-2.1 (211,
F m), 2.2-2.32 (14, m), 2.43-2.6 (14, m), 7.2-7.3
(3H, m), 7.4-7.5 (2H, m), 7.7 (2H, d), 8.2 (1H,
dd), 10.9 (111, ), [1.0 (14, 5), 12.0 (14, s)

489

442

| 1.4-1.58 (4H, m}, 1.8-1.9 (2H, m), 1.94-2.1 (2H,
m}, 2.2-2.32 {1H, m), 2.43-2.6 (1H, m), 7.2 (2H,
dy, 7.4 (1H, ), 7.65 (1L, dd), 7.7 (2H, d), 7.85
{16, ddy, 8.0 (1M, s), 10.9 (111, s), 11.3-12.3 |
(2H, m)

473

‘ 1.4-1.58 (4H, m), 1.8-1.9 (2H, m), 1.94-2.1 {2H, 435
@ | m), 22232 (1H, m), 2.43-2.6 (IH, m), 3.75

© (3H, ), 7.0 (2H, d}, 7.2 (2H, d), 7.5 (2H, d), 7.7
(211, d), 10.7 (1K, 8, 10.9 (1H, s), 12.0 (1H, 5)
1.4-1,58 (4H, m), 1.8-1.9 (2H, m), 1.94-2.1 (2H,
e | m), 2.2-232 (1H, m), 2.43-2.6 (1H, m), 7.23
(2H, d), 7.45 (1H, dd), 7.65-7.75 (4H, m), 10.9
(1H, s}, 11.2 (1H, s}, 12,0 (1H, s)

489

445

"1.4-1.58 (4H, m), 1.8-1.9 (26, m), 1.942.1 (24, | 473
m), 2.2-232 (1H, m), 2.43-2.6 (1H, m), 7.22
(2H, d), 7.5 (1H, dd), 7.7 (2H, d), 7.75-7.9 (4H,

m), 10.95 (1H, ), 11.5 (1H, 5), 12.0 (1H, 5)

, o !
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Example 446; trans-4-(4-{{(5-{[2-(Benzyloxyiphenyllaminoi-1,3.4-0xadiazol-2-
yl)carbonyljaminp}-phenylievclohexanecarboxylic acid

Thiocarbonyl diimidazole (64 mg, 7.36 mmol) was added in one portion to a stirred
solution of 2-benzyloxyaniline (72 mg, 0.36 mmol) in DMA (2 mL) and the mixture was
stirred at room temperature under an argon atmaosphete for 2 h, rer-Butyl trans-4-(4-

{ thydtazino-{oxojacetyllamino} phenylcyclohexanecarboxylate {Intermediate 72, 108 mg,
(.30 mumol) was added and the mixture was stirred at 80°C for 10 minutes in a microwave.,
EDCI (69 mg, .36 mmol) was then added in one pertion and the reaclion mixturs Wwas
heated at 3G°C for 10 minutes in a microwave. The reaction mixture was poured onto waler
{20 ml.), stitred for 10 minutes and then filtered to leave the crude oxadiazole tert-butyl
ester intermediate as a brown solid (130 mg) that was used with no further purification;
M8 mfe (M-HY 567,

The crude oxadiazole tert-butyl ester intermediate (130 mg) was dissolved in TFA (2 mL)
and stirred for 2 h. The reaction mixture was concetttrated fn vacuo to leave a brown solid,
which was purified by recrystallisation from a mixture of DMSO,CHCNHLO (7:2:1) to
give the title cnmpound (35 we, 30%) as a solid; "HNMR § 14-1.58 (4H, m), 1.8-19 (2H,
m3, 1.594-2.1 (2H, m), 2.2-2.32 (1H, m}, 2.43-2,6 (111, m), 522 (2H, 5), 7.02 {1H. d), 7.1
(1H, dd), 7.17 {14, d}, 7.22 {ZH, d), 7.35 (3H, m), 7.5 (1H, d), 7.5 {1H, dd), 7.7 (211, d),
7.88 (1H, dd), 10.0 (1H, 8), 10.9 (1H, s}, 12.0 (1E], s); MS m/e (M-HY 511.

Examples 447 —- 449

The following Examples were prepared by the general procedure of Example 446, using
teri-butyl trans-4-(4-{{hydrazino{oxc)acetyljamino } phenyljcyclohexane-carboxylate

(Intermediate 79) and the appropriate commercially available anijine, RINH,,

i
HO),—O ...... / N n oA K
g o

247 -
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m3, 1095 (16, §), 11.35 (1H, s), 12.0
(1H, s)

T

' Example | R "M NMR & ™S  m/fe
M-H
e, —
447 F ' 1.4-1.58 (4H, m), 1.8-1.9 (2H, m), 1.94- | 489
' DH\/F

f @’ ! 2.1 (2H, m), 22-2.32 (1H, m), 2.43-2.6
(1H, m), 7.05 (1H, dd), 7.22 (2H, d), 7.5-
(7.6 (2H, ), 7.7 (2H, d), 7.65-7.75 (11, | A

1.4-1.58 (4H, m), 1.8-1.9 (°H, m), 1.94-
2.1 (2H, m), 2.2-2.32 (14, m), 2.43-2.6
(1H, m), 4.55 (2H, ), 7.15-7.25 (LI, m),
7.22 (2H, ), 7.38 (11, dd), 7.4 (1H, dd),
7.5 (19, dd), 7.7 (2H, d), 7.82 (1H, d),
9.95 (1H, s), 10.9 (1H, ), 12.0 (1H, s)

449

449

8]
OQH//

T

1.4-1.58 (4H, m), 1.8-1.9 I, m), 1.94-
2.1 (2H, m), 2.2-2.32 (1H, m), 2.43-2.6
(1H, m), 7.24 (ZH, d), 7.6-7.7 (74, m),
7.8 (1H, dd), 7.95 (2H, dd), 8.3 (1H, s},
10.95 (14, 5), 11.4 (1H, 8}, 12.0 (11, 5)

545

Example 450: #rars-4-{4-[{({3-[(3-Anilinophenylanine[-1.3.4-oxadiazol-2-

LlearbouyDamine]phenyl}-cyclobhexaneearboxylic acid

o OO L2

Thiocarbonyl diimidazole (64 mg, 1.36 mmol) was added in one portion to a stirred
solution of 3-aminodiphenylamine (66 mg, 0.36 mmol) in DMA (2 mL) and the mixture
was stitred at room temperature under an argon atmosphete (ot 2 b tert-Butyl frans4-(4-

{hydrazinofoxo)-acetyllamine ) phenyl)eyelohexanecarboxylate (Intermediate 79, 108 mg,

0.30 mmol) was added and the mixture was stirred at 80°C for 10 minutes in a microwave,

EDCI (6% mg, 0.36 mmol) 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 Bnto water

&
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{20 mL)}, stirved for 10 minutes and then filtered o leave the crode oxadiazole tere-butyl
ester intermediate as a brown solid {130 mg) that was used with no [urther purtfication,;
MS m/e (M-H) 552.

The crude oxadiazole rert-butyl ester inlermediate (130 mg) was dissolved in TFA (2 mL)
and stirred for 2 h. The reaction mixture was concentrated in vacuo to leave a brown solid,
which was triturated with MeOH and filtered $o give the title compound (65 mg, $1%) as a
solid; '"H NMR 8 1.4-1.58 (4H, m), 1,8-1.9 (211, m), 1.94-2.1 (2H, m}, 2.2-2.32 (1H, m),
2.43-2.6 (1H, m), 6.75 (1H, dd), 6.85 (1H, dd), 7.05 {1H, dd), 7.1-7.35 (6H, m), 7.5 (1H,
8} 27(2H, ), 83 {1H, 53, 10.8 (1H, ), 10.9 {111, 5), 12.0 {1FL, 5); MS m/e (M-} 496,

Example 451 trans-4-{4-1({5-1(d-Anilinopbenyl)lamino]-1,3,4-oxadiazo]-2-

¥llcarbenylaminelphenvl}-eyelohexanecarboxylic acid

H
W e N
Wero. V. Usas
SRS S

Example 451 was prepared vusing the procedure of Example 450, using rert-butyl frans-4-

(4-{[hydrazino{oxojacetyl]amino } phenyleyclohexanecarboxylate (Inlermediate 79) and 4-
aminodiphenylamine, to give the title compound (38 mg, 26%%) as a solid: "H NMR 5 1 .4-
1.58 (4H, m), 1.8-1.9 (2H, m}, 1.94-2.1 (2H, m), 2.2-2.32 (1H, m), 2.43-2.6 (1H, m), 6.78
(1H, dd), 7.0 (2H, 4}, 7.15 (2H, 4), 7.15-7.3 (3H, m), 7.5 (2H, d), 7.7 (2H, d), 8.0 (1H, &)},
10.7 (1H, 53, 10.9 (1H, 8), 12.0 (1H, s); MS m/e (M-H) 456.

Example 452: frans-4-J4-{] [5-({2-I{MethylsulfonyDoxy]phenvliamino)-1.3.4-

oxadiazol-2-vl]carbonvl}-amingiphenylleyelohexanecarboxylic acid

Thiocarbony! diimidazole (64 g, 0.36 mmol) was added in cne portion to a stirred
solution of 2-aminophenyl methanesulfonate (67 mg, 0.36 mmol) in DMA (2 mL) and the
mixture was stirred at room temperature under an argon atmosphere for 2 h. fer-Butyl

frang-4-(4-{fhydrazino(oxo)-acetyl]Jamino } phenyljcyclohexanecarboxylaie {Intermediate
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79, 108 mg, 0.30 nmumol) was added and the mixture was stirred at 80°C for 10 minutes in 2
microwave. EDCI {59 tng, 0.36 mmol) was then added in one portion and the reaction
mixture was heated at 90°C for 10 minutes in a microwave, The reaction mixlure was
poured onto water (20 mL), stitred for [( minutes and then filtered to feave the crude
oxadiazole fert-butyl ester intermediate as a solid (210 mg) that was used with no further
purification; M5 m/e (M-I} 5535.

The crude oxadiazole fert-butyl ester intermediate (210 mg) was dissolved in TFA (2 mL)
and stirred for 2 h. The reaction mixture was congentrated i vaeuo to leave a brown solid,
which was purified by recrystallisation from a mixture of DMSO:CHCN:H;0 (7:2:1) and
then recrystallisation from AcOH to give the title compound (21 mg, 14%) as a solid; '‘H
NMR 5§ 1.3-1.5 (4H, m), 1.8-1.9 (2H, m), 1.94-2,1 (2H, m), 2.2-2.32 (1H, m}, 2.43-2.6
(11, m), 3.45 (3H, ), 7.1-7.2 (1H, m), 7.2 (21, d), 7.4 (2H, dd), 7.65 {2H, d),8.3 (1H, d},
10,7 (1H, 5, 10.9 {1H, 5}, 12.0 (1H, 5% MS m/e MH" 501.

Example 433: frams-4-[4-(1[5-[13-{{(MethylsulfonyDoxviphenyliamine)-1,3,4-

oxadiazel-2-yllcarbonyl}-amino}phenyl]eyelohexanecarboxylic acid

' H
M N Gx zc
HO i ~gt
?/’O' o A 0"
s o
& L H

Thiccarbonyl ditmidazole (64 mg, (.36 mmol) was added in one portion to a stirred
solulion of 3-aminopheny! methanesulfonate (67 mg, 0.36 mmol) in DMA (2 mL} and the

F

mixture was stired at room temperature under an argon atmosphere for 2 h. tert-Buiyl
trans-4-(4-{ [hydrazino-(oxo)acetyl]amine iphenyljcyclohexanecarboxylate {Intermediate
79,108 mg, (.30 mmol) was added and the mixture was stirred at 80°C for 1 minutes in a
microwave. EDCI (69 mg, 0.36 mmol) 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 water (20 mL.), sticred for 10 minutes and then filtered to leave the crude
oxadiazole fers-butyl ester intermediate as a solid (195 mg) that was used with no further
purification; MS m/e (M-HY 555.

The crude oxadiazole fere-butyl ester intermediate (195 mg) was dissolved in TFA (2 L}
and stitred for 2 h. The reaction mixture was concentrated i vacuo to leave a brown solid,

which was purified by recrystallisation from a mixture of XMSO:CH;CN:ELO (7:2:1} and
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then washed with AcOH to give the title compound (60 mg, 40%) as a solid; "H NMR &
1.3-1.5 (4H, m), 1.8-1.9 (ZH, m1), 1.94-2.1 (2H, m), 2.2-2.32 (1¢1, o), 2.43-2.6 {1H, m),
335 (3, 8), 7.0 (1, &), 7.15 {2H, 4), 743 (1H, dd), 7.30 (1H, d), 7.58 {1H, 5), 7.65 (2H,
d), 10.9(1H, s}, 11.2 (1H, §), 12.0(1H, s); MS m/e MH" 501.

Thigearboay] diimidazole (64 mg, 0.36 mmol) was added 1n one portion to a stirred
solution of 4-aminophenyl methanesulfonate (67 mg, 0.36 mmol) in DMA (2 mL) and the
mixhurt was stirred at room temperature under an argon atmosphere for 2 h. rerIﬂB.ut}rl
fraps-4-(4-{ [hydrazino{oxo}-acetyl]amino } phenyleyclohexanecarboxylate (Intermediate
79, 108 mg, 0.30 mniel} was added and the mixture was stirred at 80°C for 10 minutes in a
microwave. EDCI (6% mg, 0.36 mmol) was then added in one portion and the reaction
mixture was heated ai 90°C for 10 minutes in a microwave, The reaction mixture was
poured ontg water (20 mL), stirred for 10 minutes and then filtered io leave the crude
oxadiazole fers-butyl ester intermediate as a brown solid (200 mg) that was used with no
further purification; M8 m/e (M-HY 555,

The crude oxadiazole tert-butyl ester intermediate (200 mg) was dissolved in TFA (2 mL)
and stirred for 2 h. The reaction mixture was concentrated in vacue to leave a brown solid,
which was purified by recrystallisation from a mixture of BMS0:CH-CN:H20 (7:2:1} and
then washed with AcOH to give the title compound (80 mg, 53%) as a solid; 'H NMR &
1,3-1.5 {4H, m), [.7-1.85 (2H, m}, [.94-2.1 (2H, m), 2.2-2.32 (111, m), 2.43-2.6 (1H, m),
3.25 (3H, s), T.18 {1H, d}, 7.24 (28, d}, 7.6-7.75 (3H, m), 10.9 (1H, 5), 11.2 (1H, s}, 12.0
(1H, 5); MS /e MH" 501.
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Examp' le 455: Bthvl trans-4-{4-1(15-[(2,4.5-triflusrophenyl)aming]-1,3.4-oxadiazol-2-
v} carbonyl)-aming|phenoxylcyclohexanecarboxylate

O
~ .

A solution of 2,4,5-trifluoroplieny] isothiceyanate (70 mg, 0.37 mmol) in DMA {1 mnL)

was added in one portion to a stirred solution of ethyl frans-4-(4-
{Ihydrazino(oxo)acetyljaming} -phenoxy)cyclohexaneearboxylate (Intermediate 80, 129
me, .37 mmol) in DMA {3 npL} and the reaction mixture was stirred at room temperature
for 1 h, EDCI{71 mg. 0,37 mmol} was added in one porlion and the reaction mixture was
heated 1o 85°C for 20 minutes in a microwave. The mixture was cooled to room
temperature and & further portion of EDCI (7.1 mg, 0.04 mmol) was added and the reaction
mixture stirred at 85°C for 10 minules in a microwave. The reaction mixture was
congentrated iz vacuo to leave a solid, which was recrystallised (CH;CN) 1o give the fitle
compound (125 mg, 69%) as a solid; '‘H NMR 81.33 (3H, 1), 1.48-1.58 (21, m), 1.68-1.72
(2H, mi), 2.06-2.10 (2H, m), 2.18-2.22 (2H, m), 2.45-2.53 (1H, m), 4.21 (2H, g}, 4.39-4.46
(1K, m), 7.07-7.11 (2H, &), 7.81-7.84 (2H, ), 7.80-7.91 (1H, m), 8.29-8.36 (1H, o},
11.12-11.25 (18, m); MS m/e MH" 505.

Example 456 trans-4-{4-[({5-[(2.4,5-Trifluorophenyl}aminoe|-1,3,4-oxadiazol-2-

yl}carbonylamino]-phenoxyleyelohexanecarboxylic acid

o0
Hﬂ\p \©\H ; Dj}_ﬁn ¥
(8] Mg

>

E F
Lithium hydroxide monohydrate (104 mg, 2.48 mmaol) was added in one portion to a

sofution of methyl trans-4-{4-[({5-[(2,4,5-tiflucrophenyl)amino]-1,3,4-vxadiazol-2-
1} carbonyl)-amino]phenoxy}eyclobexanecarboxylate (Example 449, 125 mg, 0,25 mmol)
in a gnixtuce of THE (2 mL), HzO (2 mL) and MeCOH (4 mL) and the reaction mixture was

stirred at 35°C for 1 h. The reaction mixiure was coneentrated f# vacuo and cittic acid (15

mL) was added. The resulting mixture was fillered, washed with H2O and the white solid

F

2L
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was then triturated with hot MeOH and filtered to give the litle compound (93 mg,+79%} as

a sofid, The compound may be recrystailised from a 4:6:1 mixture of EtCOH:MeQH:HL0;
melting point 263-265°C.
T NMR 61.34-1.44 (211, m), 1.46-1.56 (2H, n1), 1.93-1.97 (2H, m), 2.05-2.09 (2H, m),
2.23-2.30 (1H, m), 4.24-4.31 (1M, m), 6.94-6.96 (2H, d), 7.67-7.69 (2H, d), 7.71 {1H, m),
2.13-8.20 {15, m), 1050 (1H, ), 1003 (1N, &), 12.06 (11, s M5 mle (M-HY 475,

Lxanples 457-463

The following Examples were prepared by the general procedure of Example 105 except

that DMA was used as solvent in place of DMF, and using the appropriate commercially

available arylisothiocyanates, R-NCS.

i f B,
O H

Example f Name T—'H NMR & MS mie |
L MH"

457 Methyl (frans-4-{4-[{ {5- 1.01-1.23 (m, 2H), 1.36-1.56 (m, | 453

‘ [(3-fluorophenyl)amino]- 2H), 1.66-1.87 (m, 5H), 2.25 (d,

l 1,3,4-oxadiazol-2- 2H), 2.37-2.46 (m, 1H}, 3.60 (s,
yl}carbonyl)amino]phenyl | 3H), 6.89 (t, 1H), V.21 (d, 2H),
yevelohexyl)acetate 7.36 {d, 1H}, 7.43 {q, 1H), 7.51-

757 fen, LD, 7034, 2HD, 1101
{s, 1H), 11.28 {5, 1H)

458 | Methyl (traus-4-{4-[({5- 1.61-1,22 (Jn,_E?I]TiBS—l.SE {m, | 453
[(4-flucrophenyl)amine]- | 2ID), 1.66-1.88 (m, SH), 2.25 (d,
1,3,4-oxadiazol-2- i 2H), 2.39-2.47 (m, 1H), 3.60 (s,
vl}carbonylaminojphenyl | 3H), 7.17-7.31 {m, 45}, 7.36-7.66 -

f reyclohexyllacetate {m, 2H), 7.66-7.75 (m, 2H), 10.98
5 (s, [H), 11.04 (s, 1H)

459 Methyl (grans-4-{4-[({5- L00-123 G, 280, 1.34-1.38 (m, {471
[(2,4- 2H), 1.66-1.89 (m, 511), 225 (d, |
diftuorophenylyaming]- 2H), 2.37-2.46 (m, 1H), 3.60 (s,
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—T-

13 4-oxadiazol-2-

yl}carbonylJaminoiphenyl

| Jeyelohexylacelate

3T, 7.11-7.31 (m, 310, 7.30-7.49

(m, 1H), 7.68 (d, 2H), 7.95-8.13
¢m, 111), 10.77 (s, 1F1), 10.98 (s,
1D

/]

4690

“Methyl (frans-d-{4-{{{5-
[(2,6-

difluorcphenyl)amina]-

t,3 4-oxadiazol-2-

¥1} carbonyljamingjphenyl

Joyclohexvl)acetate

1.61-1.21 {m, 2H), 1.36-1.56 {m,
2H),1.69-1.86 (m, 5H), 2.25 {d,
2H), 2.38-2.47 (m, 1H), 3.60 (s,
3H)L7.21 (d, 2H), 7.28 (1,
2H),7.36-7.50 {m, 111}, 7.66 {d,

- 2H)Y, 10,55 (s, 1H), 10.93 {5, 1H)

471

461

Methyl (trans-4-{a-[((5-
[(2,5-
difluorophenyljaming]-

1,3, 4-oxadiazol-2-

yl} carbonyDaminojphenyl

leyelohexylacstate

1.01-1.24 (m, 2H), 1.37-1.54 (m,
2H), 1.67-1.87 (m, 5F1), 2.25 (d,
2H), 2.39-2.48 (m, 1H), 3.60 (s,
3M), 6.92-7.04 (m, 1H), 7.23 (4,
2H), 7.32-7.43 (m, 1H), 7.70 (d,
210), 7.95-8.10 {m, 1H), 11.03 (s,
| 1ED, 1142 (s, 1HD)

471

462

wethyl (trans-4-{4-[({3-
1(2,3-
difluorophenyl)amine]-
1,3,4-oxadiazol-2-
yl}carbonylaming]phenyl
}oyclohexyljacetate

"1.01-1.22 (m, 2H), 1,37-1.56 (m,
2H),1.66-1.88 (m, 5H), 2.25 (d,
2H), 2.37-2.48 (m, 1H), 3.60 (s,
3H), 7.09-7.40 (m, 4H), 7.69 (d,
7H}, 7.90 (s, 1), 11.01 (s, 11D,
11.10 (s, 1H)

471

463

Methy! (trans-4-{4-(({3-
[i2,4,6-
trifluorophenyljamine]-
1,3,4-oxadlazol-2~

yicarbonyljamine]phenyl

teyelohexylacetate

1.03-1.19 (m, 2H),1.37-1.54 (m,
2H),1.66-1.88 (m, SH),2.25 (d,
2H),2.38-2.48 (m, 111),3.60 (s,
3H),7.21 (¢, 2H),7.43 {1, 2H),7.60-
7.72 (m, 211),10.50 (3, 1H), 10.93
(s, 1E)

489

|

|
|

25y
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Easmphe 464 Metbyl {frans-4-14-1{13-] (3 4-dimethoxyhenyllaming]-1,3.4-pxadiazgj-2-
ylcarbonyllamino]phenylicycichexyl}acerate

Di-Z2-pytridyl thionocarbonate (233 mg, 1.00 mmol} was added 1o 3 4-dimethoxyaniling
{154 mg, 1.00 mmol} in DCM (3 mL) and the mixture was stirred for 1 h. Methyl [frans-4-
{4-{[hydrazino{oxo)acetyl]amine phenylicyelohexyl)acetate ([ntermediate 43) (267mg;
[1.80mmel) was added, followed by DMA. The resultant soluhion was heated at 85°C for 30
minutes (DCM was allowed 1o boil off) then EDAC (192 mp, 1.00 mmol) was added. After
a further 30 minutes the mixture was allowed Lo cool with stirring and was then diluted
willt water (7 mL), Stirring was continued and the resultant solid was collected by
filtration, washed wilth water and dried at 60°C under vacuum to give the tille compound
(288 mg, 73%); "H NMR § 1.04-1.20 (m, 21D, 1.38-1.54 {m, 2H), 1.69-1.89 (m, 5H), 2.25
{d, 2H), 2.38-2,48 (m, 1H), 3.61 (s, 3H), 3.66-3.73 {m, 1H}, 3.74 {s, 3H}, 3.78 (s, 3H), 6.99
(d, tH}, 7.11-7.17 {m, 1H}, 7.19-7.28 (m, 311}, 7.65-7.74 {mm, 2}, 10.72 (s, I}, 10.87 (3,
1H), MS m/e MH" 495,

Examples 405-467

The following Examples were prepared by the general procedure of Example 404 using the

appropriate aniline as slarting material in place of 3,4-dimethoxyaniline,

N\ 7 @‘H :;1 -_ri:l
I ™
U)@ f'ﬁD}\NHR
G H
Exampic | Name "ENMR B T1Ms \
f /e
MIT'
o L
465’ Methyl (frans-4-{4-[({5- | 1.05-1.20 (m, 2H), 1.25 (d, 3H), 1.38-{ 523

- Ry-2-methexy-1- | 1,54 (m, 230),1.70-1.87 (i, 51), 2.25
methylethyljoxy}phenyl) 1 (d, 2H), 2.37-2.47 (m, 1H), 3.22-3.33
amino-1,3,4-oxadiazol-2- | (m, 3H), 3.42-3.55 (m, 2H), 3.61 (s,

yl}earbonyllamino]pheny | 3H), 4.51-4.68 (m, 1H), 6.67 (d, 1H),




256
WO 2006064189 PCT/GB2S/04726
-233-
Iteyclohexylacetaie [ 7.11 (d, 1H), 7.17-7.34 {m, 4H), 7.63- 7]
E ]:.?? {m, 2H), 10.93 (s, 2H) |
[456° Methyl (trans-d-{4-[({5- | 1,05-1.20 {m, 2H), 1.25 (d, 3H), 1.38- ] 523
[(3-{[(18)2-methoxy-1- | 1.54 (m, 21T}, 1,70-1.87 (m, SH), 2.15
methylethyl]oxy}phenyl) | (d, 2H), 2.37-2.47 (m, 1H), 3.22-3.33
amino}-1,3,4-oxadiazol-2- | (o, 3HY, 3.42-3.55 (m, 2H), 3.61 (s, J
yijcarbonyllaminolpheny | 3H), 4.51-4.68 (m, 1H), 6.67 (d, 1H), .
[}eyclohexylacetate 711 (d, IH), 7.17-7.34 (m, 4EL), 7.63-
[ 727 (m, 2H), 10,93 (5, 2H)
467 Methyl {frais-4-{4-[({5- | 1.04-1.22 (m, 2, 1.36-1.55 (m, 483
[(4-Fluoro-3- 2H), 1.70-1.87 (m, 53H), 2.25 (d, ZH},
methoxyphenylaming]- 2.38-2.48 (m, 1H), 3.60 (s, 3H), 3.85
1,3, 4-oxadiazol-2- (s, 3H), 7.12-7.20 (n, 1H), 7.20-7.31
J yltcarbonyllaminelpheny | (m, 3H), 7.41 {d, 1IT), 7.6% (d, 2H},
Ji}cyciﬁhex}'l}acetate 1096 s, 11D, 1101 (5, 11) | ~
"Preparation of the aniline starting material: Intermediate §1
*Prepatation of the aniline starting material: Intermediate 82
Examples 468-478 -

The following Examples were prepared by the peneral procedure of Example 357, using
the appropriate ester selected from Examples 457-467 as starting material, except that the

erude produet was recrysiallised lrom acetic acid.

[Example | Name 'THNMRS MS mie
MH*
468 | (rans-d-{4-[({(5-[(3- | 1.i2(q, 20, L.46 (q, 2H), 1.67- | 453
Fluorophenyllamine]- | (.88 {m, 5H), 2.15 (d, ZH), 2.44 {t,
1,3,4-oxadiazol-2- 1H), 6.82-6.98 (m, 11, 7.23 (d,

v} carbonyllamino]phe [ 2H), 7.31-7.39 (m, 1), 7.39-7.50
nyl}eyclohexyl)acetic (m, 1H), 7.49-7.59 (m, 1H), 7.70
avid (d, 2H), 11.01 {5, 1H), 11.28 (s,

|| _ 1H), 12.03 (s, 1H)

469 (trams-4-{4-[{{5-[(4- i 1.11 (q, 2H), }.45 (g, 2H), 1.64- [ 439
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T T uoropbenylamino)- | 188 (m, SEY, 2.15 (4, 2H), 2,44 (t,

1,3 4-oxadiazol-2- 1H), 7.17-7.31 {m, 4H}, 7.58-7.60
ylicarbonyljamino]phe | {m, 2H), 7.66-7.77 (m, 2H}, 10.98 |

I nyl}eyclohexyDacelic (s, 1H), 11.04 (5, 18), 12.03 (5, ]
acid [H)

470 | (namd-(a i (-10a | 111 (o 200, 145 (0. 20, 166~ 1457
Difluorcphenylaming]- | 1.89 (m, 5I1), 2.15 (d, 2H), 2.37-
1,3,4-oxadiazol-2- 2.45 (m, 1), 7.10-7.25 (i, 3H),
¥} carbonylaminc|phe j 7.30-7.48 (m, 1H), 7.69 {d, 2H}, \
nylicyclohexyljacetic 7.95-8.11 {m, 1H), 10.78 (s, [H),
acid 10.98 (5, 1H), 12.03 {5, 1H)

471 (rans-a-{4[({5-[(2,6- | .11 (q, 2H), 1.45 (q, 2H), 1.64- 457
Difluorophenyljarine]- | 1.88 (m, 5H), 2.14 (d, 2H), 2.36-
\ 1.3 4-oxadiazal-2- D248 {m, 1ED, 7.22 (4, 2D, 7.28 4, '1
) yljcarbonyDamino]phe | 2H), 7.37-7.49 (m, 1H), 7.67 (d,
nvlleyelohexylacetic 2H), 10.56 (5, 1H), 13.53 (s, 1H),
avid 12.03 (s, 1H)
472 | (rans-4-{4({5-[(2,5- \ 112 (q, 2, 1.46 (g, 2H), 1.66- | 457
L Difluorophenylamino]- | 1.89 (m, 5}, 2.15 (d, 2H), 2.44 (1,
1,3.4-oxadiazol-2- 1H), 6.92-7.03 {(m, 1H), 7.23 (d,
yl}carbonylaminolphe | 2H), 7.32-7.45 {m, 1H), 7.70 (4,
) nylicyclohesylacets | 210), 7.95-8.09 (m, 113, 11.03 (5,
'1 acid 15D, 11.14 {5, 1H), 12.03 .(-S’ 1H)
473 (frans-4-{4-[({5-[(2,3- | I.11 (g, 2H), 1.46 (q, 2H), 1.66- 457
Difluorophenylamino}- | 1.87 (m, 5H), 2.15 (d, 2H), 2.38-
1,3 4-oxadiazol-2- 247 (m, 1M}, 7.12-7.35 (m, 4H),
vl}carbonylaminolphe | 7.69 (d, 2H}, 7.92 (¢, 1H), 11.01 (s,
nyl}eyclohexyDacetic LH), 1111 (s, 1H), 12.04 (s, [H)
acid ||
474 | (rams-4-{4-(15- 102121 (m, 2H), 1.37-154 (m, | 475
[(2,4,6-

——

B 2H), 1.64-1.89 (m, SH), 2.14 (4,

o5y
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Triflucrophenylaminel | 200, 237249 (m, 1H3, 722 (d,

] _13 4-oxadiazol-2- | ZH), 7.57-7.50 (m, 2H}, 7.66 (d,

¥l}carbonyllaming] phe

nyl}eyclohexylacetate

FED, 10.51 (s, 111, 10.93 (s, 1H),
12,04 (s, 1H)

475

(frams-d-{4-[({5-[(3,4-
Dimethoxyphenyliamin
ol-1,3 4-oxadiazol-2-
ylicarbonyllamino]phe
aylicvclohexyllacetic

acid

1.04-1.19% (m, 210), 1,38-1,54 (m,
2H), 1.66-1.90 (m, SH), 2.15 {4,
2H), 2.38-2.48 (m, 1H), 3.74 (s,
3H), 3.78 (5, 3H), 6.99 (d, 1TD),
7.11-7.18 (m, 1), 7.20-7.27 (m,
3H), 7.65-7.74 (m, 2H), 10.72 (s,
143, 10.87 (s, 1H), 11.98 (s, 1H)

481

476

(troms-4-14-1(£5-1(3-
{[{1R)}-2-methoxy-1-
methylethylloxy ) pheny
Daming]-1,3,4-
oxadiazol-2-

¥l carbonyl)amino|phe

| nylicyelohexyljacetic
‘ acid

1.07-1.26 (o, 2F1), 1.30 (d, 3ED),
1.42-1.59 (m, 2H), 1.72-1.97 (m,
SH}, 2.21 (d, 28, 2.44-2,54 (m,

| LH), 336 (5, 3H), 3.46-3.63 (m,
| 7H), 4.58-4.71 {m, 1H), 6.72 (4,
1H), 7.12-7.20 {m, 1H), 7.23-7.39

(m, 4H), 7.75 (d, ZH), 11.04 (s,
2H), 12.10 (s, 1H)

477

L (trans-d-{4-[({5-[(3-
fS)-2-methoxy-1-
mecthylethyl]oxy 1 pheny
Daminei-1,3.4-
oxadiazol-2-
yljcarbonyl)aminojphe
nyl}eyelohexyhacetic

acid

509

1.07-1.26 (m, 25, 1.30 (d, 3H),
1.42-1.59 (m, 2H), 1.72-1.97 (i,
SHT), 2.21 (d, 210, 2.44.2 54 (m,
LH), 3.36 (s, 3H), 3.46-3.63 (m,
21, 4.58-4.71 (m, 1H), 6,72 (d,
1H), 7.12-7.20 (m, 1H), 7.23-7.39
(m, 4H), 7.75 {d, 2FD), 11.04 (s,
21T, 12.10 (s, 1F))

09

478

(rans-4-{4-[({5-[(4-
flucre-3-
wathoryphenyamine]-
1,3 4-oxadiazgl-2-

1.03-1.21 (m, 2H), 1.38-1.55 (m,
2H), 1.64-1.88 (m, 5H), 2.15 (d,
Y, 2.38-2.49 {m, 130, 3.85 (s,
3, 7.13-7.19 {m, 1H), 7.20-7.29

469

53¢
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[ vilcarbonyDaminojphe | (m, 3H), 7.38-7.45 (m, 1H), 7.66-
|
7.73 (m, 2H), 10.96 (s, 1H), 11.01
(s, 1H), 12.04 (s, 111)

nylteyclohexylacetic

I acid

Examﬂe 479 1-45-[{{5-[(2-Fluerophenyllamino]-1,3.4-oxadiazgl-2-
yllcarbonylamino]pyridin-2y)}piperidine-4-carboxylic acid hydrochloride

H . =

RN Y |

HO [ & ,O
%CN _ gﬂoj\ﬁ <
s} F

1y Foliowing the procedure of Example 319 except that Intermediate 83 was used in place

of Inlermediate 77 and 2-fluorophenylisothiocyanate in place of 2,4, 5-
triflusrophenylisothiocyanate, there was obtained (in quantitative vield) rers-butyl 1-{3-
[({5-[(2-Tluorophenylamino]-1,3,4-oxadiazol-2-yl }earbonyl)amine ] pyridin-

2y} piperidine-4-carboxylate as a solid; "1 NMR § 1.41 (s, 9H), 1.44-1.60 {m, 2/}, 1.83
{d, 2H}, 2.92 (t, 1H), 3.33 (d, 2H), 4.09-4.20 {m, 211}, 6.88 {d, 11}, 7.12-7.22 (m, 1H), 7.27
{q, 1H), 7.33 (d, 111},-7.86-7.96 (i, LH), 8.06 {1, 1H), §,44-8.52 {(m, 1), 10.80 (5, 1H]),
10.96 (5, 1H); MS m/e ME 483,

i) TFA (0.307 mL; 4.0 mmol} was added to a suspension of fert-Butyl 1-{5-[({5-[(2-
fluorophenyljamine]-1,3,4-oxadiazol-2-y1} carbonyl)amino]pyridin-2y1} piperidine-4-
carboxylate (483 mg; 1.0 mmol) in DCM (5 mL), After 3 days more TFA was added in
aliquots (0.31 mL) over 2 days then HCL (3 mL of a 4M solution in 1,4-dioxan) was added.
After 24 h the muxture was filtered and the solid was washed with ether and dried under
vacuum at 60°C to give the title compound (193 mg, 42%) as a solid; 'H NMR §1.55-1.74
{m, 2H), 1.88-2.06 (mn, 2H}, 2.56-2.69 (m, 1H), 2.69-2.81 (m, [H), 3.18-3.35 (m, ZH), 4.17
(d, 2H), 7.13-7.22 (m, 1H), 7.24-7.31 (m, 1H)}, 7.31-7.37 (m, 1H}, 7.44 (d, 1H), 7.98-8.0%
{m, 1Hj, 8.19-8.28 (m, 1H), 8.51-8.59 (m, 1H), 10.87 (s, 1H), 11.37 (s, 1H}; MS m/e MH"
427,

Example 480-482
The following Examples were preparcd by the general procedure of Exumple 479, using

the appropriate isothiocyanate in place of 2-fluorophenylisothiocyanate
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Example | Nume THNMR S MS m/e
. MH*
| 480 1-{5-[(£5-[(2.4,5- {1.54-1.69 (m, 211), 1.87-2.05 | 463
triflucrophenyllamino] - (m, 2H), 2.41-2.50 {m, 1H),
1,3,4-oxadiazol-2- 2,53-2.66 {m, 1H}, 3.10-3.30
yl}carbonylamine]pyridin- | (m, 2H), 4.15 (d, 2H), 7.18-
2y1} piperidine-4- | 741 (m, 1H), 7.60-7.81 (m,
carboxviic acid 1H), 8.08-8.25 {m, 2H), 8.51
hydrochloride (s, 1ED), 11,15 (s, 1T}, 11.30
{s, 1H)

481 1:5-[({5-[(3,4- 1.55-1.70 (m, 2H}, 1.87-2.02 | 445
difluorophenyl yaming]- (m, 2H}, 2.57-2.71 (m, 1H),

1,3, 4-oxadiazol-2- 3,22 (1, 2H), 4.16 (d, 2H),
yl}carbonyl)amino]pyridin- 1 7.23-7.43 {m, 3H), 7.50 {q,

i 2yl piperidine-4- 1H), 7.65-7.78 {m, 1H}, 8.17
carboxylic acid (d, 1LH), 8.53 (d, 1H), 11.32
hydrochloride (s, 1H}, 11.37 (s, 1H}

432 1-{5-T({5-[{4- 1.50-1.71 (m, 2H), 1.86-2.02 | 427
fluorgphenylamine]-1,3.4- | (im, 2H}, 2.54-2,67 (m, 1H),
oxadiazol-2- 3.07-3.30 {m, 2H}, 4.14 {d,
yl}earbonyDamino]pyridin- | 2H),7.19-7.40 (m, 3H), 7.56-
2yl}piperidine-4- [ 7.70 {m, 2H) ,8.15 (d, 1H)

[ t carboxylic acid 8.51 (s, LHY, 11.10 (s, 1H),
| hydrochloride 11.26 (s, 1ED)

Example 483: Methyl 4-14-[({5-](2-fluorophenylamino|-1,3.4-0xadiazol-2-

yllearbonyDamiao]phenylibutanpate

o Sy
o
Rﬂ n:r’lL\
[ M
Hod

260
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Methy! 4-(4-aminophenyl)butancate (Tournal of Medicinal Chemistry (1990, 33(11},
3014-19% (193 mg, 1 mumel) was stirred in dey DCM (@ mL) and P8-di- -
isopropylethylamine {750 mg, 3 mmol) was added. Methyl chloro(oxa)acetate (101 ul, 1.1
mmol) was added to the reaction mixture which was then stitred at room temperature for 2
I The polymer supported base (HCI salt) was filtered off and washed with DCM (3 mL).
Hydrazine monohydrate (53 pL, 1.1 mmal) was added to the stirred filtrate and a white
precipitate formed afier 2 h. The reaction mixiure was stitred af room temperature
overnight then DMF (5 mL) was added to dissolve the solid. 2-Fluorophenylisothiocyanate
€335 mL, 1.1 mmol) was added via a pipette and the mixture stirred at voom {emperature
for 2.5 b before adding EDAC (230 mg, 1.2 mmol). After stirring at room temperature for
a further 2.5 h the mixfure was heated to 50°C and the DCM was allowed to evaporate.
After ﬁh the reaction had gone to completion and the mixture was concentrated in vasuo.
The vrange solid obtained was crystallised teom water and then filtered. The solid was then
washed with B0, EtOAc and then MeCN (1 mL} to give the title compound (174 mg,
44%) as a solid; 'FI NMR 3 1.79-1.87 (2H, m), 2,31 (2H, ©), 2,58 (2H, t), 3.59 (3H, 5},
T.15-7.20 (3H, mo, 7.25-7 34 (24, m), 7.71 (24, &), 8.02-8.07 (11, o), 1070 (14, ),
10.95 (1H, s); MS mie MH™ 399,

Examples 484-497
The following cxamples were prepared by the general procedure of Example 483, using the

appropriate amine R'NIH: and isothiocyanate R7-NCS.

1 H T;’l I::] :
L ~R
5 g

\

26/
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Tx

sM | R

TTTHNMR B

484"

| Lit.*

‘@ ( 7.20 {1H, rm), 7.26-7.28 {111,
m), 7.29-7.34 (11, m), 7.37-

7.41 (20, m)}, 7.76-7.80 (2H,
m), 8.02-8.06 (1H, ), 10.78
(1H, £, 11.09 (1H, 5)

483

1 Int 84

363 (3M, ), 3.86 (2H, 5), 7.16- | 403 —

1.7G (2H, 53, 1.85 (SH, 5}, 1.93
| (2H, 5), 2.18 (211, ), 3.61 (3H,
s), 7.16-7.19 (1H, m}, 7.25-
738 (41, m), 7.710-7.74 {214,
m), 8.02-8.07 (IH, m), 149.76
(1H, 5), 10.95 (111, 8}

491

486

Int 85

1.56-1.66 (JH, m), 1.74-1.89
(2H, m), 1.94-2.03 {1H, ),
207211 (14, m), 2.23-2.33
(1H, m), 3.01-3,14 (2H, m),

m), 7.25-7.34 (3H, m), 7.71
(21, d), 8.02-8.07 (11, m),
10,75 (1H, £), 10.95 (1H, 5)

3.63 (3H, &), 7.14-7.19 (1, _

425

487

3.89 (3H, s), 7.17-7.20 (i1,
m), 7.26-7.35 (2H, m), 7.79
(2H, d), 7.84-7.86 (2H, ),
7.96 (281, d), 8.05 (3L, ©),

10.80 (11, s), 11.19 (1H, s)

433

262
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488 | Ing 86| P [T (3K, 375 @H, 5), 401 [ 461 |

\© L (H, ), 7.18 (1H, §), 7.25-7.33
(3H, m), 7.41 (1H, d), 7.58
(2H, 5), 7.68 (2H, d), 7.93 (2H,
“d), 8.08 (1H, 5), 10.85 (14, g},
$1.20 (1H, 5)
0.82-1.30 (m, 6H), 1 34-1.§5 | 459
(m, 12H), 2.14-2.23 (m, 2H),
358 {5, 3H), 3.93 (5, 1H}, 4.38
{s. 1H), 7.11-7.18 {m, 1H),

7.21-7.34 (m, 213, 8.03 (1, 1H),
8.72 (d, 1H), 8.96 (d, 1H)

= —rrrm— —r——

4490 Int 88 o ﬁF 457
. . )
".
0
491 Int §9 s R RN ' 485
4

489 Int BTI

492 [Int90 s | 1.19 (& 3H), 1.22-2.44 (m, 9H), | 471

A | 297317 (m, 1H), 4.06 (q,
| K3, 7.20-7.27 (m, ZH), 7.32-
)(D 7.39 (m, 1H), 7.45-7.55 (m,
j o 1H), 7.66-7.76 (m, 3H), 11.02
(s, TH), 11,02 (s, 1H)
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241 - 4

ﬂ
o
LR

{1t 91] 119 t, 3H), 1.22-2.44 (m, SH), | 471 ’"|
2.97-3.17 (m, LH}, 4.06 {q,

2H), 7.20-7.27 (m, 2H), 732
7.39 (m, 1H), 7.45-7.55 {m,
1H), 7.66-7.76 (m, 3H), 11,02
(s, 141}, 11.02 (s, 11D)

(2.04 (215, 1), 3.46 (31, q), 3.84 [433
| (3H, 8), 4.14 (2H, 1), 7.06-7.08.
) (2H, m), 7.6 (1H, 1), 7.47-7.54 ]
i | (1H, m), 7.68-7.73 (1H, m),

j 7.92-7.96 (211, m), 9.26 (1H, 1), Fz

[494 [ Lie?

B

l
|
/l o 1121 (1H, s)
495 [int 92 F 4 [ 1.97-2.04 (OB, m), 3.44 (28, | 433
‘ o NNy [ 90,384 (5H, ), 4.09 (2H, 1, )
. @ 7.217.24 (1H, m), 731-7.34
(1H, m), 7.44 (11, 5), 7.42- ‘
| 7.49 (2H, m), 7.53-7.56 (11,
m), 7.65-7.70 (1H, m}, 9.23
' f (1, 9, 11,18 (11, 5)
496 | Lit] / i f | 219-2.27 (1H, m), 234241 [429
f ‘ A | (1H, m), 2.54.2.60 (2, m),
3.13-3.22 (14, m), 3.42 (1H,
m), 3.59 (1.5H, 5), 3.67 (L.5H,
5), 7.22-7.32 (21, m), 7.36

(1H, ), 7.48 (1M, d), 7.67-7.75
(3H, m), 10.98 (1H, s}, 11,23

|
I N 1)
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M
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| 497 1nt94]’ ﬁF TTTI0-1 23 (3H, m), 183203 [4s7 "
Foe | (QH, m), 2.18-224 (2H, m),

2.56 (1H, m), 2.63 (11, d),

[ 2.72 (1H, d), 2.90-3.16 (H,

m), 4.03-4.07 (2H, m), 7.17

(214, 1), 7.35 (1H, d), 7.45-7.52

(1H, m), 7.64-7.73 (31, m),

10.95 {11, s), 11.22 (111, 5}
| L AR _ ]
'Purified by prepurative HPLC eluting with a gradient of water-MeCN containing formic

acid modifier
? Aniline prepared according to J. Pharm. Sci, 1974, 63(8), 1333
| I Aniline prepared according to J. Combinatorial Chem., 2003, 5(3), 205
5 "Amine prepared according to Helv. Chim, Acta, 1983, 66(2), 489
.‘ Aniline prepared according to German Patent spplication DE 2626287 (1976)

| Example 498: 4-14-1{{5-[(2-Fluorophenyhaminol-1,3,4-0xadiazol-2-

'FI}car!_mnv[}aminu]nhewl}hutanuic agid
HOC

2 H s
R N—pN
O S
¢ 0

1% F
Methyl 4-{4-[({5-[(2-fluorophenyllamino]-1,3,4-oxadiazol-2-
yl}carbonylyamino]phenyl tbutanoate (Exampie 483) (174 mg, 0.44mmol) was stirred in
THF: MeOH (8 mL of a 1:1 mixture) and NaOT (2.5 mL «f 2M aquenus solution) was
added. The mixture was stitved for 8.5 h then acidified (2M HCI), allowed to stand

15 overnight, then concentrated in vacuo, The precipitate was filiered and washed with water
‘ . and then Et20 to give the title compound (94 mg, 56%) as a solid; 'MNMR 81.77-1.84
(2H, m), 2.22 (2H, 1), 2.59 (2H, 1), 7.14-7.21 (3H, m), 7.25-7.34 (211, m), 7.70-7.72 (2H,
m), 8.02-8.07 (1H, m), 10.74 (1H, ), 10.94 (1H, 5), 11.98 (1K, s); M8 m/e MH" 385.

Al

20 Examples 499-514
The following examples were prepared by the general procedure of Example 498, using the

appropriate ester as starting material (SM).
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Example| SM | BT TR? "H NMR & MS |
mfe
i MH
\
499 Ex CoL T [ L70@R, ), 1838, d), 191 477
485 (211, 5), 2.17 (24, 5), 7.16-7.20
A (1H, m), 7.26-7.38 (411, m),
" / 7.71-7.74 (2H, m), 8.02-8.06
- (1H, m), 10.74 (1H, s), 10.94
Ho™ 9 | (1), 1204 (1H, )
00 | Ex | a | 1.28 (O, 5, L 1.52-2.38 (5H, @), T
486 | \© | 285-3.11 (26, m), 3.59-3.64
| (1H, m), 7.14-7.22 (1H, m},
; o | 7.25-7.34 (4, m), 7.70 (2H,
&), 8.04 (1H, 1), 10.74 (1H, s),
| ° 10.94 (1H, 5, 12.02 (1H, 8)
501 | Bx ' 707721 (UH, m), 7.26-7.35 | 419
| 487 ‘*@ (ZH, m), 7.77-7.83 (4H, m),
1 | 7.95 (2H, d), 8.01-8.36 (3H, a
! my, 10.78 (1H, s), 11.16 (1H, 8}
S0z Int | [359363 (0L 5), 715720 | 433
94 (1H, m), 7.26-7.36 (4H, m),
’ 7.627.64 (2H, m), 7.67-7.70
| | (2H, m), 7.90-7.92 (2H, m),
] 8.03-8.08 (1H, m), 10.79 (1H,
! s}, 11.13 (1H, g), 12.32 (14, s)
| I
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303

F’

Il
v
¢

e

/

T73.66 (24, s), 7.18 (1H, 1), 7.24-
7.35 (3H, m), 7.41 (1H, 1), 7.56
(2H, d), 7.68 {2H, d), 7.92 (2H,
d), 8,07 (15, 1), 10,84 (1H, 5),
1118 (1H, 5), 12.38 (1H, 5)

J

433

504’

Ex
429

{.81-1.08 {m, 2H), 1.09-1.28
{ro, 4110, 1.32-1 .47 (m, 21,
1.48-1.63 (m, 3H), 1.65-1.86
(rn, 6H), 2.08 (t, 2H}, 2.51-2.55
{m, 1H), 3.60-3.74 (m, 1H),
3.87-3.99 (m, 1H), 7.10-7.18
(m, 1H}, 7.22-7.34 {m, 2H),
7.99-8.06 (m, [H), 8.67-8.97
{m, LE}, 10.68 (g, LH}, 1048
(s, 1H)

445

505°

Ex
4490

F|2.76 (2H, 1), 3.07 (2H, 1), 3.14-

3.19 (2ZH, m), 3.49-3.50 (2H,
m), 4.95 {1H, m), 7.22 (1H, d),
7.32 (2H, m), 7.42-7.45 (2H,
m), 7.79-7.84 (1H, m)

429

-

506°

fut
u5

I-IDAU

¢ 1,58 (ZH, m), 1.73 (2H, m),
\CEF 2,57 (24, m}, 3.24 (1H, m),

7.18 (2H, d), 7.34-7.37 (14,
m), 7.48 (1H, d), 7.68-7.73
(3H, m), 10,96 (iH, 5), 11.23
(UHL, 8). 12.60 (2H, §)

46l

263
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PCT/GRIGISA04T206

[ (els MeOH) 1.41-1.62 (m, 4H),
1.71-2.05 {m, 4H), 2.14-2.21
(m, 1H), 2.42-2.54 (m, 1),
3,46 (s, 1H), 3.57 (s, 1H), 6.97-
7.28 (m, 6H), 7.92-8.02 (m,
2H)

[ 439

508

{ds McOIT) 0.87-1.91 {m, 8H),
2.13 (d, 1H), 2.24-2.32 (m,

| 0.5H), 2.38 (d, 1H), 2.45-2.54
(m, 1), 2.67-2.78 (m, 0.5,
7.09-7.24 (m, 4H), 7.48-7.62

‘ {m, 3H)

1

457

509

BEx
492

HJ

[ 51.24-1.43 (2H, m), 1.56-1.82
(211, m), 1.98-2.06 (2H, m),
2.17 (0.5H, m), 2.30-2.35 (2H,
m}, 2.44-2.45 (0.5H, m), 3.03-
3.14 (IH, 1), 7.23-7.26 (2H,
m, 7.35-7.37 (1H, m), 7.46-
7.52 (1H, m), 7.68-7.73 (3H,
m), 10.97 (1H, s), 11.24 (1H,
§), 11.98 (111, s)

443

493

HO

1,24-1.43 (2H, m), 1.56-1.82
(2H, m}, 1,98-2.06 (2H, m),
2.17 (0.5H, m), 2.30-2.35 (2H,
m), 2.44-2 45 (0.5H, m), 3.03-
3.14 (1H, ra), 7.23-7.26 (2H,
m), 7.35-7.37 (1H, m), 7.46-
7.52 (1K, rm), 7.68-7.73 (3H,
m), 10.97 (1H, s), 11.24 (15,
s}, 11.98 (1H, s)

443

6%
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JFI 1.99-2.05 (21, m), 3.40-3 46
o (@H,m), 4.12 (21, ), 7.00-7.03,
(2H, m), 7.32-7.36 (14, m),
7.42-7.47 (1H, m), 7.65-7.71
(1H, m), 7.87-7.91 (ZH, m),
9.16 (1H, ), 11.15 (1H, 5)
L L, ~F| 1.98-2.04 (2H, m), 3.44 (24,
/J) L | a), 4.09 GHL 6, 7.17-7.20 (1H,
m), 7.32-7.35 (1H, m), 7.39-
o Ay | 7.47 (314, m), 7.52-7.54 (1H,
ot | m), 7.65-7.70 (1H, m), 9.16
f (1H, ), 11.13 (1H, 5
Ex ) s ) 217225 (1H, m), 2.30-238 | 415 -
496 = f \CLF-(IH, m), 2.53-2.58 (2H, m),
X 3.03-3.09 (1H, m), 3.39-3.44
! (0.5H, m}, 3.62 (0.5H, m),
7.22-7.37 (3H, m}, 7.45-7.52
(11, m), 7.67~7.75 {34, m),
10.98 (16, 5), 1200 (1H,9) |
177-1.96 (21, m), 2.152.24 | 429
(2H, m}, 2.43-2.46 (0.5H, m), ,
2.54 (0.5H, m), 2.63 (1H, d),
2.70-2.72 (1H, d), 2.87-3.04
(1H, m), 7.17 (28, 1), 7.35-7.37
(1H, m), 7.45-7.52 (1H, m),
7.68-7.73 (3L, m), 10.95 (111, (

$), 11.23 (1H, &), 11.96 (1H, 5) |

20 equivalents of 2ZM NaOH was used -
*10 equivalents of 2M NaOH was used
*Purified by preparative HPLC eluting with a gradient of water-MeCN containing formic
acid modifier

419

495

514
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Example 515: 5-§4-[(13-{{3.4-DiflucropheayDamine]-1,3 4-oxadjaral-2-
xlicariwnnyl}ami:m -phenylipentanpic aci

d
o N :
NH_}E/@,F
HO H o- 5‘_1

A solution of (3-14-{({5-1(3 4-difluorophenyljaming}-1,3 4-oxadiazol-2-
yiicatbonylaminolphenyl} propylimalonic acid (Example 506) (40 mg, 0.087 mmol} in

AcOH (4 mL) wus heated under reflux with stisring for 4 h. The reaction mixture was

concenirated in vacuo and the solid filtered and wagshed with waler then Et;0 1o give the
title compound (20 mg, 55%) as a solid, ' NMR 6 1.30-1.60 (411, m), 2.24 {21, ), 2.55
(ZH, t}, 7.15-7.20 (2H, m), 7.35-7.37 (1H, w), T.48-7.52 (1H, m), 7.68-7.73 (3, m), 10.97
{15, 5}, MS m/e MU' 417,

Example 516; N-{d4-[trans-4-(2-Amino-2-oxeethyheyelohexyllphenyl}-5-[{2-

fluoropbenyl)-aming]-1,3,4-0xadiazole-2-carboxamide

HZN’JZ?,....Q@‘”J’J:EH@

Lthyl chloroformate (0.056 mL, 0.58 mmol) was added dropwise to a stirred solution of
(tremns-4-L4-[({5-[{2-flucrophenyDaminal-1,3 4-oxadiazol-2-yljcarbonyljamino] -
phenylicyclohexyl)acetic acid (Example 118) (170 mg, 0.39% mmeol} and N-methyl
morpheline (0.064 mL, 0.58 mmol) in DCM (3 mL) at 6°C. The mixtare was stirred for 40

minutes then ammonia (2 mL of a 7M solution in MeOH) was added and stirring was

continued for 16 b whilst warming to ambient temperature. Volatile material was removed
by evaporation and the residue was triturated with water and washed with 10% ammeonium
hydroxide solution (10 ml.) followed by ether (10 mL) and dried under reduced pressure to
give the title compound {121 mg, 71%) as a solid; T NMR & 0.98-1.15 (m, 2i), 1.33-1.50

(m, 2H), 1.63-1.85 (n, SH), 1.95 (¢, 2H), 2.37-2.44 (m, 1H), 6.75 (s, 1H), 7.10-7.35 (m,

5H), 7.66 (d, 2H), 8.03 (t, 1H), 10,78 (s, JH), 10.99 (x, 1H); MS m/e MH" 438.

o
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Example 517 N-{4-[traas-4-{Cyanomethyljeyclohexy[pheny(i-5-[(2-

goropheayljamingl-1,3,4-oxadiazole-2-carboxamite

Triflucroacetic anhydride 0.042 mL, 0.05 mmol) was added to a stirred solution of N-{4-
[rans-4-(2-amino-2-oxoethyl)cyclohexyl]phenyl }-5-[(2-fluorophenyijamino]-1,3,4-
gradiazole-2-carboxamide (Example 516) (20 mg, 0.05 mmol) and pyridinc {90 ul,, .11
mmol) in DCM (2 mL). After 13 minutes DCM (10 mL} was added and the reaction
mixture was washed sequentially with IM HC] (5 mL), water (10 mL) and 10%
anumonium hydroxide solution (5 L} then dried and concentrated under reduced pressure
to give the litle compound (18mg, 23%) as a solid; "HNMR & 1,13-1.30 {m, 3H), 1.40-

1.54 (m, 2H), 1.60-1.75 {m, 1H), 1.76-1.92 (m, 5H), 2.40-2.50 (m, 1H), 7.10-7.19 (m, 1),

7.20-7.35 (m, 4H), 7.68 (d, 210), 8.03 {t, 11D}, 10.75 {s, 1H), 10.93 (s, 1H);, MS m/é MH"
420,

Example 518: 5-{{(2-Fluoroephenyllamino]-V-[4-(propylsulfonyDphenyil-1,3.4-

oxadiazole-2-carboxamide

L0 0
\,JS’Q 274 ) s

Following the general procedure of Exapiple 105 but using 2-hydrazino-2-oxo-N-[4-

(propylsulfonyl)phenyl]acetamide (Intermediate 97} as starting material in place of methyl
[trams-4-(4-{[hydrazino{oxo)acetytlamino phenyljcyelohexyljacetate and using 2-
fluorophenylisothiocyanate in place of 2-isothiocyanalopyridine the title compound was
obtained as a solid; "H NMR 8 0.90 (t, 3H), 1.46-1.62 (m, 2H), 3.18-3.27 {m, 2H), 7.12-
7.20 {m, 1H), 7.22-7.35 (m, 2H}, 7.87 {d, 2H), 7.99-8.10 (im, 3H), 10.90 (s, LH), 11,50 (s,
1H); MS m/e MH" 405.
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Examples 319-5312
The following examples were prepared by the general procedwre of Example 127 using

Intermediate 21 and the appropriate commercially available aniline as starling materials.

H
—H

o [hd D M
>--N\_/JJ‘l _\_.u__— .:’?.{G /IL\H,R

—

Exampﬂmm& T NMRE

[
519 —"—E'"mcthyi A {[5-C{{4-(4-

acetylpiperazin-1-

3.12-3.19 {m, 2H), 3.54-3,63 (m,

ylphenyllamine} carbonyl)-
[.34-oxadiazof-2-

4), 3.93 (g, 3H), 6.97 (d, 2H), 7.64-
' 2.88 {m, 8ED), 8.03 (d, 2H), 10.90 (s,
1HY, 11.20 %, 18] '

!

yl]aming Y biphenyl-4-
| carboxylate

520 | N-[4-(d-acetylpiperazin. 1- l 2.08 (s, 3H), 3.02-3.20 {m, 4H), 475

| vl)phenyil-5-[(4-chloyro-2- | 3.53-3.62 (i, 4H), 6.57 (d, 2H),
flucro-5- 7.36 (d, 1H), 7.65 (d, 2H), 7.84 (4,
fiydroxyphenyljamino]- 1Hy, 10.35 (3, 1H), 10.80 {5, 1H),

1.3, 4-oxadiavole-2- [0.84 (s, 111)
sarboxamide

Ethy] (3-{[5-({(4-(4- 1.22 {1, 3H), 2.08 (5, 3H), 3.04-3.19

_———— ——— ———— —— ————————————

S21

acetylpiperazin-1- im, 4HY, 3.53-3.03 {m, 4}, 4,20 {g,
l yhphenyllamine jearbonyl}- | 2H), 4.92 (8, 2D, 6.97 (d, 2L0), 7.54
| L3 4-cxadiazol-2- (d, 1), 7.65 (d, 2H), 7.85 (4, 1H),
| yljamino}-2-chiora-4- 10.85 {5, 1H}, 11.00 {5, 1H)

flnorophenoxyiacetats

s e r—— .




149

15

T 822 | Methyl 37-{[5-({[4-(s- T2.07 (s, 3H), 3,04-3,20 (m, 4F1), 541
| acetylpiperazin-1- 3.53-3.64 (in, 4H), 3.94 (s, 31, 6.97
yhiphenylamine bearbonyl)- | (d, 2H), 7.43 (d, 111}, 7.54 (1, 1H),

1,3,4-oxadiazol-2- 7.67 (d, 3H), 7.81 (4, 2H), 7.96-8.00
y1|amino}biphenyl-4- {m, 1H), 8.09 (d, 2k, 10.89 {5, 1H),
carboxylate 11.16 (s, 1H)

—y

Exantple §23: 3'-4{53-{[[4-{4-Acelylpiperazin-1-yiphenyljamino}earbonyli-1,3.4-

oxadiazgl-2-yl]amine}biphenyl-4-carboxylic acid

OO o

Following the procedure of Example 357 but using methyl 3'-{[5-({ [4-(4-acetylpiperazin-

1-ylphenyl]amineg bearbonyl)-1,3,4-oxadiazol-2-y1]amine } biphenyl-4-carboxylate as
starting material in place of methyl (frans-4-{4-[({5-](4-ethyiphenyl}amino]-1.3 4-

oxadiazol-2-ylcarbonylaminolphenyl} cyclohexylacelate the title compound was

obtained as a sofid; 'H NMR 8 2.09 (s, 3H), 3.01-3.20 {a, 4H), 3.52-3.67 (m, 4H), 6.98 (d,

2H), 741 (4, 1H), 7.53 (1, 1), 7.61-7.71 (m, 3H), 7.78 {d, 2H), 8.00 (s, 1H}, 8.07 (d, 28D,
10.87 (s, 19), 11,18 (s, 1ED), 13.37 (5, 1H); MS m/e MH* 527,

Example 534: 2-{4-1{{5-[(2-Duprephenyljaminoel-1.3.4-0xadiazol-2-

anoie acid
o 7 -
HOLG s % R E
I

Follewing the general procedure deseribed in Example 357 except using ethyl 2-({4-{({5-
[(Z-flucrophenyliaming]-1,3,4-oxadiazol-2-y1} carbonyllamino | phenyly sulfonyl)-2-

methylpropanoate (Intermediate 98) as the estet starting material the litle compound was

obtained as a solid; "H NMR & 1.50 (s, 6H), 7.12-7.20 (m, 1H), 7.23-7.36 {m, 2H), 7.79 (d,

21, 7.98-8.12 (m, 3IT), 10.90 (s, 1ED), 11.56 (5, 1H); MS /e MU' 449.

5

W 20004 TR PCT!GRIMNSANL TG ;
| 250 - f\?(



19

15

24}

WO 006004 180 PCT/GB2O05/0{4726

- 251 - {

Example 525: (frans-4-{4-[({5-1(3-Methylisoxarut-3-yDaminal-1,3 4-oxadiazol-2-

vitcarbonyiaminglphenylievelohexyljacetic acid

o
HO A 3
L0 ANy
il

Sodium hydride {50 mg of a 60% dispersion in mineral oil, 1.25 mmol) was added to a
stirred solution of 5-aming-3-methylizoxazole in THE. After 5 minutes di-Z-pyridyl
thionocarbonate {280 myg, 1.25 mmol) was added. Stirring was continued for a further 10
minutes then methyl [frams-4-(4-{[hydrazino{oxojacetyl]amino } phenyllcyclo-
hexyl]acetate (Intermediate 43} (333 mg, 1.00 mmol]j was added followed by TIMF (5 mL).
The mixture heated to 85°C for 15 minutes then EDAC (240 mg, 1.25 mmoel) was added.
After a further 1 h a1 85°C volutile material was removed by evaporation and the residue
was redissolved in MeOH (5 mL), THI (2.5 mL) and NaOH (3 ml. of a 2M aqueous
solution) and stirred for 16h. The rcaction mixlure was concentrated under reduced
pressure then redissolved in water (10 mL) and acidifiad with HCI (2M aqueous solution)
to ca pH 5. The resulting precipitate was centrifuged, washed with water, dried under
reduced pressure apd triturated with ether o give the title compound {83 mig, 20% ) as a
solid; 'H NMR 8 1.02-1.20 (wm, 2H), 1.36-1.54 (n, 213, 1.65-1.88 (m, SH), 2.13 (4, 2H).
2.24 {s, 3}, 2.39-2.48 (m, 1H), 6.10 {5, 1H}, 7.24 (d, ZH), 7.69 (d, 2I{), 11.00 {5, 1H),
12.11 ¢s, 1H); MS m/e MH" 426.

Examples 526-539
The Following examples were prepared by the general procedure of Example 525 using the
appropriate comunercially available amino-heterpcyele in place of S-amino-3-

methylisoxazole,

234
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*
[ Example | Name o "I NMR B | MS m/e
MH"
[
526 . {trans-4-[4-{{[5-(1.3,4- 1.03-1.19 {in, 2H}, 1.34-1.54 (m, | 428
thiadiazol-2-ylamino)-1,3,4- | 2H), 1.65-1.51 (m, 5H), 2.13 (d,
| oxadiazol-2- M), 2.38-2.48 (m, 1H), 7.20 (d,
yl]carbonyltaminophenylicye | 211}, 7.68 {d, 2H), 8.90 (s, 1H),
lehexyl yacetic acid 10.86 (s, 1H)
527 | (rrans-d-{4-[({5-[(2,5- 1.03-1.21 (m, 2H), 1.36-153 (m, | —
l dimethylpyridin-4-ylamino]- | 2H3, 1.67-1.89 {m, SH), 2.14 {4,
1 1,3,4-oxadiazol-2- 2H), 2.22 (s, 3H), 2.45-2.48 (m,
. . ¥l}carbonylamina]phenylicy ) 4H), 7.21 (d, 2IT), 7.70 (4, 2H),
- clohexyllacetic acid { 7.95-8.06 (m, 2H)
(528 | (trans-A-{4-[({5-[(5.6- [,02-1.20 (m, 2H), 1.37-153 (m, | 451 |
, dimethylpyrazin-2-ylamino]- | 2H), 1.65-1.88 (m, 5H), 2.36- -
1,3,4-oxadiazol-2- 2.47 (m, 7H), 7.20 (4, 2H), 7.66
vi}carbonyDamine]phenyliey | (d, 2H), 8.91 (5, LH), 10.94 (5,
clohexyl)acetic acid 1H)
529 {trans-4-{4-[({5-[(3- 0.99-1.22 {m, 2H), 1.30-1,53 (m, ] 437
' methylpyrazin-2-yl)Jamino]- 2H), 1.64-1.89 (m, 5H), 2.07-
1,3, 4-oxadiazal-2- 2.18 (m, 2K}, 2.38-2.47 {m, 1H),
yi}carbonylyamino]phenyl}cy | 2.58 (s, 3H), 6.67 (d, 1H), 6.58 -
. clohexy!)acetic acid (d, 1), 7.20 (d, 2ZH), 7.65 (d,
_ i I
530 | (rans-4-{4-[(15-[(5- 1.02-1.20 (m, 2H), 1.36-1.54 (m, | 502 .
bromopyrazin-2-yDamino]- 2H), 1.63-1.90 (m, SH), 2.14 (d,
1,3,4-oxadiazol-2- 2H), 2.38-2.48 (m, 1H), 7.22 (d,
yl}carbonyljaminclpheny! ey | 2H), 7.68 (d, 2H), 8.48 (s, 1 H),
clobexylacetic acid 8.91 (s, LH), 10.85 (s, IH) ‘




WO 006A6418Y

(Erans-a-{4-[({5{(2-
methoxypyrimidin-5-
yllaming]-1,3,4-0%adiazol-2-

l yllcarbonyblaminolphenyl foy

clahexyl)acetic acid

2%
PCTIGBLO05/004726 /Qp

0.53 - 1.12 {m, 2H), 1.30-1.46 | 453
| {tm, 2H), 1.55-1.81 (m, S}, 2.00-
2.11 (m, 21, 2.32-2.41 (m, 1H},

3.86 (s, 3H), 7.12 (d, 28), 7.60 | |
(d, 2H), 8.70 (s, 2H)

-253 -

{trans-4-{A-[({5-[(5-benzyl-
i,34-oxadiazol-2-yliaming]-
1.3 4-oxadiazol-2-
yl}carbonylamino]phenyl oy

clohexyllacetic acid

T67 (d, 2, 7.10-7.44 (m, 7H), | 503
4.02 (s, 2H), 2.38-2.4% {m, 1H),
2.14 (d, 2H), 1.61-1.93 (m, $H),

1,3,4-oxadiazp)-2-
vl jcarbonyljamine]phenyi}ey

i,2,4-thiadiazoi-S-yljaming]-
clohexylacetic acid

(trans-4-[4-[({5-1(3-methyls | 0.99-1.20 (m, 2H), [.35-1.55 (m,

| 1.34-1.54 {m, 28}, 1.02-1.27 {m, s
2H)

443 |

| 25, 1.63-1.92 {m, SH), 2.14 (4, /

21, 2.35-2.47 (m, 48), 7.22 (d,
2H), 7.67 (d, 2H), 10.87 (s, 1H}

k (irans-4-{4-[({5-[(3-ethyl-
; 1,2, 4-lhadiazel-3-ylamino]-

i vl}carbonyDaminojphenyticy

(ransA-{4-[({5-[(2.4-

yilamingj-1,3 4-oxadiazal-2-
yitearbonyDaminolphenyl}ey

534
1,3.4-oxadiazol-2-
ciohexyl)acetic acid
533
dimethylpyrimidin-5-
) clohexylacetic acid
536

(trams-d-{A4-T(§5-[(1,3-
dimethyl-1H-pyrazol-5-
ylYamine]-1,3,4-oxadiazol-2-
yl}earbonyhamino]phenylicy

J clohexylacetic acid

|

1.04-7.19 (m, 2H), 1.23 (1, 3H),
1.37-1.55 (m, 2H}, 1.65-1.94 (i, J
5H), 2.15 (4, 2H), 2.37-2.49 (m,
1H), 2.67 (a, 2H), 7.21 (d, 2H),
7.68 (d, 2H), 10.72 (s, 1H)
1.03-1.20 (m, 21D, 1.36-1 53 (m, | 451
2H), 1.65-1.89 {m, 5H}, 2.14 (d,
2H), 2.36-2.53 {m, TH), 7.24 {4,
2H), 7.56-7.76 (m, 310}, 10.98 (5,
1H}, 11.97 (s, 11])

1.03-1.20 {m, 2¥I), 1.38-1.53 (m,
2HD, 1.67-1,88 (m, SH), 2.09-
2.17 (m, 5H), 2.36-2.48 (m, 1H),
1.68 (s, M), 6.14 (s, [H), 7.22
(d, 24}, 7.67 (d, 2H), 10.91 (s,

LH) /

457
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(537 (zrans-4-§4-1{{5-1(6- [103-1.20 (m, 2H), 136-1.54 (m, [ 457
chloropyrazin-2-ylamino]- 2, 1.65-1.91 {m, SH), 2.15 {(d, -
1,3, 4-oxadiazol-2- 2H), 2.40-2,49 (m, 1H). 7.25 (d,
yl}carbonyyamino]phenyl ey | 2H), 7.69 (d, 2H), 8.48 (s, 1H),
clohexyllacetiv acid 9.20 {5, 1H), 11,05 (s, 1H), 11.86
| (s, 1HD)
538 | (rans-a-{4-[({5-[(3.5 1 1.23-1.41 (m, 2H), 1.56-1.75 (m, | 451
dimethylpyrazin-Z-yljamino[~ | 2H}, 1.85-2.10 {m, 5H}, 2.34 (d,
[ 1,3,4-oxadlazol-2- 2H), 2.56-2.74 (m, 7H), 7.43 {d,
yl}carbonyDamino|phenylicy | 2H), 7.87 (d, ZH), 8.35 (s, 1H),
¢lohexylacetic acid 11.12 (s, 111}, 12.14 (s, L} |
539 [rans-a-(4-(1(5-{[+ 1.02-1.20 (m, 2H), 1.36-1.55 (m, | 496
{irifluoromethyl)-1,3-thiazol- | 2I0), 1.66-1.93 {m, SH), 2.14 (d,
2-y1lamino}-1,3,4-oxadlazal- | 2H), 2.38-2.49 (m, 1i1), 7.21 (d,
2- 2H), 7.68 (d, 2, 7.89 (s, 1H),
yhcarbonyl]aminelphenyl)eye | 10.93 (s, 1H), 11.98 {5, 1H)
lohexyljacetic acid |

Example 540: Methvl (trars-4-{4-(((5-[(3.4-diflyorophenyljamine!-1,3,4-oxadiazef-2-

yvilcarbonyDaming]pheayllcyelohexyhacetate

\0%1"@2H r;ﬁh]“‘ﬁ F

F

Tollowing the general procedure of Example 457, except that 3 A-difluorophenyl-

isothiocyanate was used in place of 3-flucrophenylisothivcyanate, the title compound was

obtained in 90% yield as a solid; 'H NMR 5 1.04-1.21 (m, 2H), 1.37-1.54 (m, 2H), 1.69-

1.87 (th, SH), 2.25 (d, 2H), 2.38-2.48 (m, 1H), 3.61 (s, 3H), 7.22 (d, 2H), 7.31-7.40 {m,
{F), 7.48 (q, 1H), 7.65-7.76 (m, 3H), 10,96 (s, L), 11.24 (5, [H); MS mve (M-H) 469,
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WO 20006064 LEY

- 255 - /]

Example 541: {(frapns-4-14-1{{5-1{3 4-Diflnorophenybiamino-1,3.4-oxadiazol-2-

ylicarbonyDaminalphenylieyelohexyllacetic acid
'S, F
R H M-
Lt r oy

Following the procedure of Example 468 except the starting material was methyl (frams-4-

F4.10§5-[(3 4-difluorophenyl)amino)-1,3, 4-oxadiazol-2-yl jcarbonyljaminolphenyl }
cyclahaxyl}aﬂ.etate, the title compound vas obtained in 56% yield as a solid, 1 NMR &
1,02 {q, ZH), 146 {q, 2}, 1.65-1.75 {m, 1H), 1.79 {1, 480, 2.15 (4, 2H), 2.37-2.48 {m, 1H),
7.23 (d, 2H), 7.30-7.39 (m, LI1), 7 49 (g, 1H), 7.70 (4, 2H}, 7.71-7.75 {m, 1H); M5 m/e
MH" 457.

Examiples 542-546

The following Examples were prepared by the procedure of Example 525 with

Intermediate 43 and the appropriate commercially available aniline RNH;.

ATy

| Example ( R fIPL.C Retention MS n/e
Tt
Time {minutes) (in M
LCMS systeny)
2.92 494 N
. 2.59 | 567
; CN

544 L 2,738 483

o1

i
PCTIGRIGRO04 726 k//
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¥, S 474
; "CN

546 ~ 2.92 506

L CN 1

‘,s

345

Exaniples 547-551
The following Lixamples were prepated by the procedure of Example 357 starting with the
appropriate ester selected from Examples 542-546 to give the illustrated acid.

-

Exampie | R TTH NMR 8 [ MS /e ‘

MH"

’54’1 ., ol 1 L11-1.14 (3, m), 1.44-1.48 (2H, m), 1.73°1.85 | 480

U (5H, m), 2.14-2.16 (2H, m), 2.41-2.50 (1H, m),
ON 52 (2H, d), 7.70 (3H, d), 7.93 (1H, d), 7.99 (
(1H, ), 11.01 (1H, s), 11.81 (1K, 5), 11.97 (1H,

8)

548 r W T111-1.18 (2H, m), 1.42-1.51 (2H, m), 1.73-1.85 | 514 -
‘\@CN (SH, m}, 2.15 (2H, d}, 2.41-2.50 (1H, m}, 7.24
CF, (2H, d), 7.70 (2H, d), 8.01-8.04 (1H, m), 8.17-
8.20 (2H, m), 11.01 (1H, &), 11.97 (2H, 5) _
549 - 1.08-1.18 (2H, m), 1,44-1.48 (2H, m), 1.72-1.33 | 471
\QCN (5H, m), 2.14-2,16 (2H, m}, 2.41-2.50 (14, m},
CN 7.24 (21, d), 7.70 (2H, d), 8.00-8.03 (1H, m),
! 8.15-8.17 (2H, m), 11.03 (111, 5), 12.02 (1H, 8)




tLh

VWG 20006, M4 T30 PCL/GBZONS0047 24

- 257 -

550 | <« ,.{'f ‘1.11~1.13{1H,m},1.41-1.513(_1H,m),1.ﬂﬂ_5
1 l (SH, m), 2.15 (2H, d), 2.41-2.50 (1H, m), 7.23

(OH, &), 7.60-7.64 (2H, m), 7.69 (2H, d), 7.80
| (15, 3, 10.96 (1H, £, 11.47 (1H, s), 11.97 (1H,

|
|I )s}
@i N 1.08-1.12 (2H, m), 1.42-1.50 (2H, m), 1.71-1.85 | 492

(SEL m), 2.14-2.16 (M, m}, 2.41-2.50 {1H. m), ’
2.60 (3H, s}, 7.23 (2H, dj, 748-7.50 (1H, m}, s

*
o7

7.70 (21, d), 7.74 (1H, d), 7.81 (iH, d}, 10.57
{1H, 83, 11.60 (1LL, 8), 11.97 (1HL, 5)

——— ————— i —— e ——

Examples 552-569

The following Examples were prepared in two steps: (i) oxadiazole ting synthesis by the
procedure of Example 354 with Intermediate 43 and the appropriate commerciaily

available aniline RNH, then (1} ester hydrolysis by the procedure of Example 337 to give
the lusirated acid.

Example R

552

1.G8-1.17 (2H, p), 1.39-1.53 (2H, m), 1.74-
1.85 5H, m}, 2.15 (2H, d}, 2.42-2.51 {1H,
m), 7.23 (34, d), 747 (1H, &, 7.52-7.56 {1H,
m), 7.69 (3H, d), 7.82-7.85 (iH, m), 10.94
{1H, ), 11.20 (11, s}, 11.96 (IH, 5)

260
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[ 553 "

. 1.82 (SH, m), 2.15 (2EL d), 2.28 (6H, 5), 2.41-
2.50 (1M, m), 6.71 (1H, 5), 7.22-7.26 (411,
m), 7.68-7.70 (2H, m), 10.77 (1H, s), 10.88
(13, 5), 11.97 (11, 5)

T.0R-1.14 (2H, m), 1.44-1,48 (2H, m), 1.74-

[ 449

554 L«
jou

1.08-1.14 (2H, m), }.42-1.50 (2H, m), 1.72-

- .85 (5EL, m), 2.15 (ZH, d), 2.41-2.50 (1H,

m), 7.23 (2H, d), 7.59 (iH, 1), 7.69 (2H, d),
7.88-7.92 (1H, m), 8.01-8.03 (1H, ), 10.94
i {1H, sy, 11.34 (1H, 5}, 11.97 {1H, s}

T 7 —

s07

| 1.08-1.17 (2H, m), 1.42-1.51 (2H, m), 1.71-
1.85 (5H, m), 2.15 (21, d), 2.41-2.50 (1H,
m}, 7.24 (2, d), 7.35 (1H, dj, 7.70 (2H, d),
7.76-7.79 (2H, m), 10.98 (11, 5), 11.62 (1H,
51, 11.97(1H, &)

507

556

1.08-1.17 (2H, m), 1.42-1.51 (2H, m), 1.71-
1.85 (SH, m), 2.14-2.16 {24, m), 2.41-2.50
(1H, m), 2,78 (3H, 8}, 7.23 (2H, 4), 7.60-7.62
/ (1H, m), 7.70 (2H, d), 7.92 (1H, d), 8.31 (L1,
d), 10.93 (1H, 5), 11.19 (i, 5), 11.97 (1H, )

497

|

557

CN

1.11-1.18 (2H, m), 1.42-1.50 (28, m), 1.71-
1.85 (SH, m), 2.15 (2H, d), 2.41-2.50 (114,
m), 2.46 (3H, ), 7.23 (ZH, d), 7.50 (1H, d),
7.69 (2H, ), 7.73-7.76 (11, m), 7.96 (14, 4,
10.95 (1, 8), 11.27 (111, 8), 11.97 (1H, s

458

|

558 1 <«
jou

CN

N S

T11-1.18 (2F, m), 1.42-1,50 (ZH, m), 1,71-
1.85 (511, m), 2,15 (28, d3, 2.41-2.50 (1H,

| m), 2.46 (34, 5), 7.23 (2H, &), 7.50 (1H, d),

7.69 (2H, d), 7.73-7.76 {1H, m), 7.96 (11, d),

10,95 (1H, s), 11.27 (1H, 5), 11.97 (1H, s

464

a
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{08-1.17 (2H, m), 1.41-1.48 (21, m), 1.71-

m), 7.18-7.24 (3H, m), 7.35-7.40 (14, m),
7.64-7.70 (ZH, m), 8.20-8.22 (1H, m), 10.96
(1H, 8), 11.07 (11, ), 11.97 (11, )

L1107 2H, m), 1.42-1.50 (2H, m), L.71-
1,85 (SH, m), 2.14-2.16 (211, m), 2.41-2.50

] (114, m), 3.88 (3H, 8), 7.23 (2H, d), 7.35 (11,
d), 7.69 (211, d), 7.82-7.84 (1, m), 7.90 (114,

e i—— e ———

d), 10.90 (1H, ), 11.01 (1, 5}, 11.97 (11, 8)

Cl

473
1,85 (SH, m), 2.15 (ZH, ), 2.41-2.50 {14, ‘ |

315

478

m), 7.23 (ZH, &), 7.70 (2H, ), 7.78 {11, 4),
7.86-7.89 (L4, m), 8.09 (1H, d), 10.98 (1H,
| ), 1155 (IH, ), 11.97 (1L 5)

562 " O

1.85 (5H, m}, 2.15 (ZH, 4}, 2.41-2.50 {1H,

1.11-3.18 (20, m), 1.42-1.50 (2H, m}, 1.73-
; 1.85 (SH, m), .15 (2H, ), 2.41-2.50 (1H, ‘

1.08-1.1% (2H, m}, 1.42-1.50 (2H, m), 1.71- | 485

|
!

m), 3.88 (3], 5, 7.20-7.24 (311, m), 7.42-

11.11 (14, §), 11,97 (1E, s}
1T 11-117 GH, m), 1.42-1.50 (2H, m), 1.72- |
1.85 (514, m), 2.14-2.16 (2H, m}, 2.41-2.50
(1H, m), 3.86 (3HL s), 6,95 (1H, 5, 7.23 (2H,
d), 7.52 (24, d), 7.69 (281, d), 10.94 (1H, 5),
| 11.33 (1H, ), 1197 (14, 5)

564 ¥ F
: :Gl

51.07-1,17 (2H, m), 1.42-1.50 (3H, m), 1.71-
1.85 (5H, m), 2.14-2.16 (2H, m), 2.42-2.48
VIEL ), 7.23 (2H, d), 7.38-7.41 (14, m),

7.61 (11, 1), 7.68-7.72 (3H, m), 10.96 (1H,
| 5), 11,38 (1H, 5), 11.97 {1H, 5) |

7.44 (2H, m), 7.69 (2H, d), 10.91 (1H, 5), i
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|5¢35 ! F T1.08-1.18 (2H, m), 1.41-1.50 (2[1, m), 1.71- \454 f
Paral 1.85 (5H, m), 2.15 (2H, d}, 2.42-2.53 {1H,

Bl

e

CN ), 724 (2H, d), 7.67 (2H, 4), 7.79-781 (I,
m), 7.92-7,95 (1H, m), 8.38 (1H, 1), 11.01
(1L, 5}, 11.44 (113, 5), 11,97 (114, 5)
130-1.35 (2H, m), 1.63-1.72 (31, m3, 1.95-
| 206 ., ). 2.36 (21, 4), 241-2.50 (1K,

), 4.04 (3H, ), 7.43 (3H, 1), 7.51-7.54 (11,
[ m), 7.72-7.76 (1iL, m), 7.90 (2H, d), 11.12-
!

1115 (2H, m), 12.18 (1H, s)

567 TA1-1.18 (2H, m), 1.42-1.51 (2H, m), 1.72- | 492

“\@}“ | 1.85 (54, m), 2.14-2.16 (2, m), 2.41-2.50

' (1H, m), 2.81 (3H, s}, 7.23 (ZH, d}, 7.53-7.56
(1H, m), 7.71 (25, ), 8.01 (1H, d), 8.31 (1M,
d), 10.95 (1H, 5, 11.17 (1H, 53, 11.97 (1H, 5)
[ 111-1.18 (25, m), 142-1.50 (3H, m), 1.72- | 477
=0 | 1.85 (SH, m), 2.14-2.16 {2H, m), Z.41-2.50
(15, m), 6.92 (1H, d), 7.08-7.11 (1H, m),
722 (2H, &), 7.37 (1H, d), 7.69 (2H, d), 10.49
(iH, 5, 10.58 (1H, 5), 10.73 (1H, ), 10.87
(i, s), 1197 (1H, 3)
1.13 (213, 4, 1,34-1.48 (2H, ), 1.82 (5H, | 475
7 | m), 2.14-2.16 (28, m), 2.41-2.50 (1L, ),
2.55 (34, 5), 7.24 (2, d), 7.50-7.53 (1H, m),
| 7.69-7.75 (3H, m), 8.14 (1H, &), 10.94 (1H,
5), 11.26 (1H, 8), 11.97 (1H, m)

568

Iz Zx

569

Iz . Z

i
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Example STU: Ltrips-4-

carheayllaming-phenylleyvelohexvllacetic acid

W A =

ol OO D
Thiccarbony! dilmidazole (178 mg, 1.00 mmol} was added in one portion to a solution of
J-aminoquinofine ([44 mg, 1.00 maiol} in DMA (5 L) and the solulion was stirred at
room temperature for 40 it Methyl [trans-4-(4-{ [hydrazino{oxo)acetyl]amino  phenyl)
eyclohexyllacetals (Intermediate 43, 333 mg, 1.00 minol) was added in opc portion and the
peaction mixture was stirred at room femperature for 20 h and then healed at 80°C7or 15
mine in the microwave. The solution was conled to room temperature and EDCT (192 mg,
1.00 mmol) was added in one portion and the reaction mixture was heated to S0°C for 20
mins in the microwave. The reaction mixture was concentrated fr vocuo to give a gum,
which was recrystallised (CHaON) to give the crude uxadiazole methy! ester infermediate
as a gummy solid that was used with no further purification.
Lithium hvdroxide (420 mg, 10,0 numol) was added in one poriien o a solution of the
crude oxadiazole methyl ester intermediate in a mixture of THF (4 mL), MeOH (8 mL) and
HzO (4 mL) and the reaction mixture was stirred at 35°C for 3 h. Citric acid (30 ml.} was
added and the mixture was filtered to leave a solid that was triturated (MeOH). The
resulting solid was recrystallised using DMSO:H;0:CH,CN (7:1:2) to give the title
mmpﬂ.uncl {216 mg, 46%) as 4 solid; 'TI NMR §1.08-1.18 (2H, m}, 1.42-1.52 (2H, m},
1.71-1.85 (66, m), 2.15 (2H, d), 7.24 (2H, d), 7.59-7.68 (2H, m}, 7.70-7.73 (2H, m), 7.99
(2H, 1}, 3.62 (1H, d}, 8.99 (1H, ), 10.96 (111, 5); M3 m/e (M-KH) 471

Lxamples $71-581

The following examples were prepared by the general procedure of Example 570 using the
appropriate commercially available amino-hicteroeycle as starting material except where

sfated otherwise.

'2,8}[
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"B NMR &

571

1.07-1.17 (2H, m), 1.41-1.51 (2H, m),

’_ 1,69-1.84 (61, m), 2.14-2.16 (2H, d),

7.14-7.18 (3H, m), 7.22 (2H, d), 7.44-
747 (2H, m), 7.68-7.71 (2H, m), 8.10-
813 (1H, m), 8.40 (iH, d), 10.92 (1H, 5)

"MS mie |
(MY

547

|

|

} 572

1.07-1.17 (2H, m), 1.41-1.50 (2H, m), | 451

1.70-1.75 (1H, m}, 1.78-1.85 (5H, m),
2.13 (2H, d), 3.61 (2H, ), 3.84 (3H, 3),
.88 (1H, d), 7.22 (2H, d}, 7.69 (2H, d),
7.92-7.95 (1H, m), §.39 (1H, d), 10.85
(1H, s5)

L

373

1.07-1.18 (25, m), * 42-1.50 (28, m),
1.71-1.85 (7H, m}, 2.15 (ZH, d}, 2.37
(3H, s), 6.8% (11, dy, 7.21-7.24 (2H, m),
7.68-7.73 (3H, m), B.14 (1H, d), 10.87
(1H, s), 11.84 (2H, s}

435

574

1.08-1.18 (2H, m), 1.41-1.50 (2H, m),
1.71-1.85 (6H, m), 2.14-2.16 (2H, q),
2.27 (3H, §), 7.21-7.24 (ZH, m), 7.68-7.72
(3H, m). 7.82 (1H, d), 8.15 (1K, 5)

1435

1.07-1.17 (2H, m), 1.41-1.50 (2L, m),
1.71-1.84 (6I1, m), 2.14-2.16 (2H, d),
3.96 (3H, 5, 7.06-7.00 (1H, m), 7.23 (2K,
), 7.67-7.70 (2H, d), 7.90-7.91 (1H, m),
8.30-8.33 (1H, m}, 10.40 (1H, s}, 10.91
{131, ), 11.97 (1H, 8)

451
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I | L07-1.17 ©2H, m), 141-1.51 (2H, m), ’ 439

1.69-1.84 (6H, m), 2.15 (2H, d), 2.45-
248 (iH, my, 7.23 (ZH, d), 7.69 (2H, d},
7.82-7.90 {1H, m), 7.96-8.00 (1H, m),
8.36 (1, d), 10.95 (1H, 5)

AN

/

: ‘h.n-l.ﬂ{ZH,m'),l.m-Lﬁl{zkf,_m}, BEE

1.71-1.84 (6H, m), 2.15 (2H, &), 3.77

(3H, 5), 6.94-6,98 (25, m), 7,04-7.08 (344,
m), 7.22 (21, d), 7.68-7.70 (2H, m}, 8.04-

’ 8.07 (1, m), §.36 (1H, d}, 10.91 (15, 5)

I

1.06-117 (20, m), 1.41-1,51 (ZH, m), | 561
! 1.69-1,84 {SH, m), 2.15 (2H, d), 5.36

(2, d), 6.99-7.01 (IH, m), 722 2R, d), |
7.37-7.44 (411, m), 7.51 (1H, s, 7.68-7.70

(2H, d), 7.96-7.99 (1H, m), 8.40-8.41

(11, m), 10.90 (1H, 5)

/)

1.08-1.17 (2H, 1), 1,43-1.50 (2H, m), 460
1.72-1.85 (6H, m), 2.14-2.16 (2H, ),

6.4% (1H, d), 7.23 (2, d), 7.49 (1H, 4),
7.70 (24, d), 8.27 (:H, dJ, 8.36 (1H, d),
10.84 (18, 5), 10.8% (JH, 5), 1161 {1H, s)

1.14 (0H, m), 1.46 (2H, m), 1.82 (5H, m), | 447
2.14-2.16 (21, @), 7.24 (2H, d), 7.69-7.72
(21, d), $.08 (1H, d), 8.26-8.29 (1H, m),
8.84 (11, &), 11.97 (1H, s)

2 &t
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"The amino-heteracycle was synthesised as described as in WO200102 {597
*purified by reverse phase preparative HPLC, eluting with a gradient of CH;CN and H:0
containing 0.2% TTFA

5 Example 582: rac- irans-Ethyl 2-(4- 1.4 S-trifluorophenylipmingl-1.3 4«

gxadipzol-2-ylearbonyl-amjno]phenylleyelohexylipropancate

F
. — 2 jj M F/ F

2,4,5-Trifluorophenyl isuthiocyanate (252 mg, 1.33 mmol) was added in one portion to a

suspension of #rans-sthyl 2-[4-(4-{[hydrazino(oxo)acetyl]amino} phenyljeyclo-

16 hexyljpropancate (Intermediate 99, 400 mg, 1.11 mmei) i OMA (5 mL) and the reaction

mixture was stivred at ragmn tesnperature for 2 k. EDCI {319 mg, 1.66 mmol) was added in

on¢ portion and the reaction mixture was heated to 30°C for 10 mins in the microwave,

The mixture was then cooled to room temperature and HaO (20 mL} was added. The -

mixture was filtered to leave a solid, which was washed with HzO (10 mL) to give the title
! 15 compound (550 mg, 95%) as a solid; 'H NMR 8 1.1 (34, d), 1.12-1.28 (2H, m), 1.2 (3H,

1), 1.35-1.51 (2H, m), 1.52-1.64 (111, m), 1.65-1.75 (111, m}, 1.77-1.9 (3H, m), 2.22-2.32

. (1H, m), 2.38-2.51 (1H, m), 4.01-4.16 (2H, m), 7.2 (ZH, d), 7.03-7.78 (IH, m], 7.6% (2H,

| d), §.1-8.25 (1FL, m), 10,95 (1EL s}, 11.05 ¢1H, 8); MS m/e ME"* 517,

I 20 Examples 383-584

, The following examples were prepared by the general procedure of Example 382 using the

approptiate commetcially available isothiocyanate as starting material,

OO
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f 1| R - TTHNMR & MS m/fe
Example i; (M-H)

83 1,08 (3H, ), 1.1-1.28 (2K, m}, 1.2 (3H, 1), 1 488
1.35-1.5 (2H, m), 1,51-1.64 (1H, m), 1,65-1.74
¢LEL, m), 1.75-1.9 (3H, m), 2.22-2.34 (1H, m),
| 23925 (1, rm), 4.04-4,16 (24, m), 7.21 (24, |
d), 7.7 (2H, d), 7.78 (2, ), 7.89 (2H, d), 1 1.0

| (1H, 5), 11.55 (1H, 5) | ‘
|

(584 T 1.1 (3L, dy, 1.12-1.28 (211, m}, 1.2 (3L, ¢, 199
137-1.51 (201, m), 1.52-1.64 (1H, m), 1.65-
= | 175 (1H, m), 1.77-1,9 (34, o), 2.22-2.34 (m

m},239 2.5 (1H, w), 4.03-4.17 (2H, m1), 7.22
(EH dy, 7.32-7.4 (1K, m), 7.44-7.55 (1H, m),
7.63-7.75 (1E], m), 7.7 (2H, ), 10.95 (1H, 5),

—L

! 1125 (1H, s)
e e L o .

Example S85: rac- 2-(trans-4-14-1(15-1(2,4 5-trifluovophenyaminoei-1.3,4-oxadiazal-2-
yllearboryaminglphenyllcyelohexvDipropanoje acjd

F

HO H
0 N—-N
E

E
A solution of lithium hydroxide (17 mg, 0.39 mmeol) in H2O (1.0 mL) was added in one
portion to a solution of traws-ethyl 2-(4-{4-[({5-[(2 4,5-willuorophenyljanting]-1,3,4-
{}X&dia:zﬂl-,?~yl}e&rban}r])-aminﬂ}phen}r]}c}rclﬂhexyijpmpannate {Example 582, 25 mg,
0.05 mmel) in a mixtuee of THF (1.5 mlL) and MeOH (1.5 mL} and the reaction mixture
was stirred at roomn temperature for 24 h. A 1M aqueous solution of citri¢ acid (10 mL)
was added and the mixture was filtered to leave a solid, The solid w;s washed with Hx (O
{2 mL) and purified by reverse phase preparative HPLC, eluting with a gradient of CH3CN

and Hz0 containing 0.2 % TTA 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 recrystallisation from EtOH o give:
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{2R)-3-(traps-4-£4-10 {5-1{2.4,53-TrifluorgphenyDamino]-1.3 4-oxadiazol-2-
ylYearbonyllaminglphenylieyelohexyilkpropangic acid

'H NMR § 1.01-1.1 (5H, m), 1.1-1.28 (213, m}, 1.37-1.5 (2H, n1), 1.51-1.63 (14, m), 1.71-
1.9 (4H, m), 2.14-2.22 (1H, m}, 2.4-2.5 (1H, m), 3.45 (2H, dq)}, 4.32 (11, 1), 7.21 (2H, d},
7.62-7.75 (m, 10, 7.7 {2H, d), 8.1-8.22 {m, 1H}, 10.95 (1H, =), 11.03 {1H, s}, 12.0 (1H, s);
MS m/e MH" 489,

=2-{traps-4-14-

-[(2.4,5-Trifluorophenyliamine]-1,3 4-oxadiazol-2-
yltearbonyDaminolphenvl}eyelohexylpropaneic agid

THNMR § 1.01-1.1 {5H, m), 1.1-1,28 (2H, m), 1.37-1.5 (2H, m), 1.51-1.63 (1H, m}, 1.71-
1.9 (4H, my, 2.14-2.22 (1H, mj, 2.4-2.5 (1H, m}, 3.45 2K, dq}, 432 [1R, 13, 7.2] (IH, 4},
7.62-7.75 (m, 1H), 7.7 (2K, &), 8.1-8.22 {m, TH), 10.95 (1H, &), 11.03 (1H, ), 12.0 (11, 5);
MS m/e M 489.

Exawmple 586: rec- fraias-2-(4-14-1{15-{{3,4-DiRuoropbenyllamingl-1,3,4-oxadiazol-2-
ylicarbouyDasnivo]-phenylicyclohexylipropancic acid

Q o 1 a
HO ‘L\—ﬁHJI !/ .

2
B

The following example was prepared using the method described for Example 385 but
using Example 584 as starting material Lo give the title compound (9.5 mg, 40 %) as a
solid. The individual isomers may be separated by chiral chromaiography under standard
conditions and purified by recrystallisation from EtOH {o give:
{2K3-2-(trans-4-{4-[({5-1(3 4-difluorephenyDamine]-1.3 4-oxadiazel-2-
}earbonyliami enyllcvelohexylpropancis acid -
"H NMR § 1.05 (3H, d), [.1-1.26 (2H, m}, 1.35-1.5 (2H, m}, 1.52-1,62 {1, m}, 1.7-1.9
(4H, m}), 2.12-2.23 (1H, m}, 2.38-2.3 (1H, m), 7.21 (2H, d}, 7.29-7 38 (1H, m), 7.41-7.51
(1H, m), 7.64-7.76 (1H, rx), 7.6% (2H, ), 11.0 {1H, s); MS m/e MH" 471.
230-2-(traps-4-{4-1{15-[(3 4-difluorophenylamine]-1.3.4-oxadiazol-2-
yi}carbonyamnino]-phenyi }cyclohexylipropancis acid
'H NMR § 1THNMR & 1.05 (3H, d), 1.1-1.26 (2H, m), 1.35-1.5 (2H, m), 1,51-1.62 (1H,
m}, L.7-1.9 (44, m), 2.12-2.23 (1H, m), 2.38-2.5 (1H, m}, 7.21 (211, d), 7.29-7.38 (11, m),

&
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741-7.51 (1M, ), 7.64-7.76 (1H, m), 769 (2H, d), 1.0 (1H, s}, 11.7 (11, §); MS m/e
M 471.

4-Crangpheaylaming]-1.3,4-oxadiazo)-2-

ylicarbonylaminol-phenylicyclohexylpropanoic acid

b % 2 A T
HGMHHNI \]O\::N
o

Potassium trimethylsilanolate (65 mg, 0.51 tihmol) was added in one portion to 4 solutian
of trans-ethyl 2-(4-{4-[({5-[(4-cyanopheny[Jamino]-1,3,4-oxadiazol-2-
yh}rearbonylamine] -phenyi develohexypropancate (Example 583, 25 mg, 0.051 mmal) in

THF (2 mL) and the reaction mixture was stirred ar rcom temperature for 48 h. A 1M

aqueous solution of citric acid (10 mL) was added and the mixture was filtered to leave a
salid. The solid was washed with I3;0 {2 mL) and purified by reverse phase preparative
HPLC, eluting with a gradient of CHaCN and HyO containing 0.2% TEFA, 1o give the title

*compound (11 mg, 47 %) as & solid; "HNMR 8 1.05 (34, ©), 1.1-1.3 (2H, m), }.38-1.51

(2EL, m), 1.52-1.63 (1H, m), 1.7-1.9 (4H, m}, 2.13-2.25 (IH, m}, 2.4-2.5 (1H, m}, 7.22 (2H,
dy, 7.7 (2H, dy, 7.76 (2H, dy, 7.85 (211, 4), 11.0 (111, s); MS m/e MH" 460. B

Exagmples 583-397

The [ollowing Examples were prepared in two steps: (1) oxadizzole ring synthesis by the
procedure of Example 1 with Tntermediate 43 and the appropriate commercially available
izothiceyanate R-NCS then (ii) hydrolysis of the crude ester product by the procedure of
Bxample 357 to give the indicated acid.

o - THﬂ ;_'N

; ' !

HD'{ Ojav TXD”LNH
g L

Lxample 1 1 THNMRS MS mie
| MIT

588 s 107 - 117 (2H, m), 1.41 - 151 (2H, ), | 433
!
u 1.70 - 1.85 (6H, m), 2.15 (2H, d), 2.28 (34, | (M-HY

5), 7.19 - 7.24 (41, m}, 7.48 - 7.50 (2H, m),
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f

__I'.

7.69 (24, ), 10.83 - 10.89 (2, m), 11.97
{14, )

111 - 114 (2H, m), 1.44 - 148 (2H, m),
1.82 (6H ), 2.14 - 2.16 (2H, m), 7.23 (2H
d}, 7.58 (4H, 5), 7.6 (2H 4}, 10.94 {1H, s,
11.13 (1H, ), 11.98 (114, &)

390

'.T‘ & 591 f

499

m), 1.82 (6H, 1), 2.15 (2EL ), 4.01 (2H, g,
6.95 - 6.98 (211, m), 7.22 (21, d), 7.4 -
7.51 (2H, m), 7.69 (2H, 43, 10.71 (I, 5),

1.14 (2H, d), 1.33 (3, 1), 1.44 - 1.48 (2H, &
10.88 (16, ), L11.57 (1M, §)

X
|
Jj

108 - 1.18(2H, m), 1.29 (5H, s}, 1.42 -
1.50 (2H, m), 1.70 - 1.85 (6H, m), 2.15 (21,
d), 7.23 (2H, d), 7.39 - 7.43 (2H, m), 7.51 -
7.53 (ZH, m), 7.69 (2H, d), 10.§3 (1, 5),
10.89 (114, 5), 11.98 - 11.99 (1H1, m)

592

ﬂ

""AU

i

Ta77

1,13 (211, d), 1.37 (3H, 1), 1.44 - 1.48 (2L,
), 1.82 (6H, m), 2.15 (2H, d), 4.11 (2H, q),
£.97 - T.02 {15, m), 7.08 - 7.10 (ZH, ),
723 2H, &), 7.68 (2H, d), 7.92 - 7.94 (1K,

m), 9.96 (1H, s}, 10.89 (1H, 8), 11.97 (1H,
%)

465

T

1.07 - 1.17 (ZH, m), 1.40 - 1.51 (2H, m),
1.68 - 1.894 {6H, m), 2.16 (21, m), 2.30 (31,
8), 7.08 - 7.15 (1H, m}, 7,17 - 7.37 (4H, m),
7.67 - 7.74 (3H, m), 10,02 (1H, s), 10.89

i(iH, s}, 12.00 (1H, 5 [

435 ‘l

|

-,
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& THH,

107 -1.17 (3H, m), 141 - LSL (3E, m), ] 498

1.90 - 1.84 (6, m), 2.15 (2H, d), 7.22 -
7.26 (4H, m), 7.68 - 7.71 (2H, m), 7.73 -
7.75 (2H, m), 7.84 - 7.86 (2H, m), 10.96

595 S

110 - 1.14 (2H, m), 1.44 - 1.48 (2H, 1),
1.73 - 1.84 (614, m), 2.14 - 2.16 (2H, ),
7.20 - 7.24 (3H, m), 741 - 745 (1H, m),
7,54 - 7.57 (1H, m), 7.68 (2H d), 7.95 - 7.98
(11, m), 10.41 (1H, 5), 10.93 (1H, s) 12.00
(1H, 5)

j (M-HY

453
(M-H

o

(14,55 11.41 (1H, 5}, 11 59 (1H, s) l - {

|
|
596 | -

1.08 - 1.15 (2H, m), 1.44 - 1.48 (2H, m),
174 - 1.85 (6H, m), 2.14 - 2.16 (21, m),
3.74 - 3.78 (3H, m), 6.65 - 6.67 (1K, m),
7.34 - 7.32 (SH, m), 7.68 - 7.71 {21, m),

110,91 - 10.94 (2H, m), 11.97 (1H, 8)

1 451

1.10- 1.14 (2H, m), 1.34 - 1 48 (21, w,
182 {611, 1), 2.15 (2H, g), 7.23 (2H, &), 7.70
(2H, d), 7.76 (4H, s), 10.96 (1H, s), 11,40

(1H, s) 12.00 (1H, §)

Examples 5%93-601

The following examples wete prepared by the general procedure of Example 483, using the

519
{M-HY

appropriate aniline {commercially available unless indicated otherwise) and 3,4-

diflusrophenylisothiocyanate.

AL
gfku)\ﬁ F

9
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MEample [ [ HNMRE TS we
| | er
W/r“-’?'“m: my, 7.12-7.16 (1H, m), 7.34-7.42 [ 407
| /@ (3H, m), 7.45-7.52 (1H, m), 7.68-7.73 (11, m), | (M-HD)
| 6 t1'.31-::',33 (2H, m), 11.07 (1K, §) 11.23 (M, 5}
| |
5997 1376 (3H, 5), 6.85-6.87 (ZH, m), 6.96-6.99 (111, | 439
"1 | m), 7.00-7.08 (18, m), 7.17-7.21 (2H, m), 7.35 |
(IEL, b, 7.45-7.52 (1H, ), 7.67-7.73 (3H, ), |
| f“{) 10.98 (14, 5), 11.22 (14, ») |
600" 230 (34, 5), 6.90-6.93 (211, m), 6.99-7.01 (2H, |423
| T [, 7.19-7.21 QI m), 735 (1M, d), 7.44-7.49 (
P (1H, m), 7.67-7.73 (L, m), 7.78-7.80 (2H, m), |
s 11.04 {2H, 5) (
601 “'g_"-.y 1375 (3H, ), 6.53-6.58 (2H, m), 6.70-6.73 (11, |43 |
| Q ), 7.04-7.08 (24, ), 7.28 (14, ), 7.34-7.38
| gj (1HL, m), 7.45-7.52 (1H, m), 7.68-7.73 (1H, m),
; 7.80-7.84 (2H, m), 11.08 (1H, &), 11.24 (1H, §) |

.

d ]

[ —
P1eparatmn of aniline starting material described in Patent hpplmatmn WO 2001056990
*Preparation of aniling starting material described in Patent Application WO 9521815

Example 602: N-(3,5-Dyichloro-4-morpholin-4-vIphenvy()-5-[(3-methyIphenyilaming -
13 d-oxadiazole-Z-carboxamide h

;%ﬂr{x»

\,J

Following the general procedure of Bxample 1, using Intermediate 10D apd 13-

methylphenylisothiocyanate as starting materialg, the title compound was obtained; 'H

295
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NMER & 2.30 (3H. s}, 3,11 (4H, 1), 3.67 - 3.69 (41, n), 6.87 (1K, d), 7.25 (18, ¢, 7.36 (1H,
8), 7.42 (1M, d), 7.91 (2H, §), 10.94 (1H, broad s), 1117 (iH, broad 5); MS m/e MH* 448.

Example 603; N-{6-[4-(Cychopropylmethvl)piperazin-1-yl nyridin-3-vi}-5-1(2~

fluorophenyllamino|-1.3.4-oxadiazele-2-carhoxamide

ﬂDOfﬂw;fj

F

2-f(2-Fluorephenyllamine]-N-{6-piperazin-1-ylpyridin-3-y1}-1,3 4-oxadiazole-2-
carboxamide (Intermediate 413 (120 mg, 0.31 mmol) in DMA (2 mL) was placed in 2
mictowave tube with eyclopropylmethyl bromide (88 mg, 0.62 mmol}, and triethylamine
{64 mg, 0.62 mmol}. The mixture was heated with stirring in the microwave at 110°C {or
60 minutes then transferred directly onto a reverse phase HPLLC column and eluted with a
gradient of acetonitrile/water containing ¢.2%/TFA to give the title compound (125 mg,
91%) as a solid; 'H NMR 8 10.65 (1H, 8), 10.40 (1H, bs), 8.20 (1H, ), 7.65 (2H, m), 6.90

(2H, n), 6.80 (1H, m), 6.65 (1H, d}, 4.00 (2H, 4, 3.25 (2H, d), 2.80 (65, m), 0.75 (1H, m},
.30 (2H, m), 0.00 (2H, m}; MS m/e MH" 438,

-

iperazin-1-

Following the procedure of Example 603 except that 1-bromo-2-methoxyethane was used
in place of eyclopropyimethyl bromide, the title comround was obtained; 'H NMR & 10.98
(1H, ), 10.73 {1H, bs), 8.55 (11, ), §.00 {2H, m), 7.30 (2H, m}, 7.15 (1H, m), 6.95 (1H,

d, 4.30 (2H, bd), 3.70 (2H, m), 3.55 {21, m), 3.35 (5H, m), 3.15 (4H, m); M$ m/e MH*
442,

Exanples 605-609
The following examples were prepared by the general procedure of Example 72 using

[nlermediate 40 and the appropriate aniline,
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Example

[ 'H NMR 5

M8 arfe
MA

605

10.50 (14, 5, 10.75 (11, s, 8.05 (1H, 1), 7.76
(1M, &), 7.36 (28, m), 7.15 (18, m), 7.00 (2H,
d), 4.20 (21, m), 3.70 (41, bs), 3.25 (4, bs),
2.70 (2H, m)

428

10.90 (1H, 53, 10.85 (15, 5), 8.05 {14, 1), 7.70
(2H, d), 7.30 (211, d), 7,20 (1H, m), 6.95 (211,
d), 4.00 (20, 1), 3.55 (28, 1), 1.85 (24, ¢

394
(M+Na)"

10.85 (1H, s, 10.75 (1H, 3, 8.05 (1H, 0}, 7.70
(2H, &}, 7.30 (2H, m), 7.15 (1H, m), 6.95 (2H,
dy, 4.05 (2H, 0, 3.70 (2H, 1), 3.50(2H, q),
11503, &

385
(MV-HY

608

10.95 (1H, s), 10.70 (11, bs), 8.05 (1HL, 1),
7.65 (21, d), 7.30 (2H, m), 7.15 (1H, ), 6.80
(2H, &), 3,65 (2H, q), 3.06 (2H, ¢, 1.55 (611,
 8), 1.05 (35, 1), 0.90 (31, 1)

450

|

609

368

|

The aniline starting materials are described in the following references:

'PCT Patent Application WO2004005282 (4-(2-morpholin-4-ylethoxy)aniline)

*PCT Patent Application WO9513952 (3-(4-aminophenoxy)propan-1-ol)
5 “Gemman Patent Application DE2732384 (d-( Z-ethoxyethoxylaniline)

“Indian Journal of chemistry, Section B, 1986,25B(12),1277 (2-(4-aminophenoxy)-N,N-

digthyl-2-metiiyipropanamide)
*PCT Patent Application WO200407363442) (4-pyrrolidin-1-ylaniline)

10
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Example 610; Metoyl frans-4-14-(({5-{¢2.4 S-iviflugrophenylaming]- 1,3.4-0xndiazel-2-

LearbonyBaminglpbenyliovelphexancearhexvlate

i
Gé""'C@HHﬁ“ﬁ ':.F | .

Following the procedure of Example 105 except that

methyl rans-4-(4- {[hydrazino(oxo) acetyl]amine} phenyllcyclohexancearboxylate
(Intermediate 44) and 2,4,5-trifluorophenylisothiocyauate were tised as starting materials
the title compound was oblained as solid; "I NMR § 1.47 (1H, s), 1.49 (2H, d). 1.52 (14,
s), 1.85 (2H, d), 2.01 (2H, 4, 2.45 (AII+DMSBO, m ), 2.53 - 2.56 {111, m), 3.62 (3H, s},
722 - 724 (21, m), 7.68 (11, 5}, 7.71 (21, q), 8.15 - 818 (1H, m), 10.96 (1H, ), 11.04
(1H, s} MS m/e MH™ 475.

Example 611: fraps-4-{4-1({5-{(2 4,5-Trifluorephenyllaminej-1,3,4-oxadiazol-2-

Lcarbonyl-aminolphenyl}cyelohexapecarboxvylic acid

Following the procedure of Example 112 except that the starting material was methyl
trang-4-{4-[({5-[(2 4,3-trifluoropheny!jaminol-1,3,4-0xadiazol -2-
yhicarbonyl)aming)phenyl } cyclohexanecarboxylate (Exampie 610} and purification was
by trituration with MeCN the title compound was obtained as 2 solid; '"H NMR & 1.44 (1H,
s}, VAR (3H, d), L.52 (1H, s), 1.84 (2H, &), 2.00 (21, d), 2.25 (2H, 4}, 2.45 (1H+DMSQ,
my, 2.53-2.56 (1H, m), 7.23 (2H, d), 7.68 (1H, s}, 7.69 (ZH, d), 8.15 (1H, s}; MS m/e M
46].

. Example 612: Methyl 6-{d-(({5-[{2-flusrepheayarmine]-1.3.4-oxadiazol-2 -

N rarbonvhamine!-piperidin-1-vnicofinate

-
—0 N.'“ 4 m\@ -

74
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A solution of 3-[(2-fluorophenylanuno]-N-piperidin-d-y1-1,3 4-oxadiazole-2-carboxamide
{Intermediate 101) {100 g, 0.33 mmol) and methy] 6-chloronicotinate (56 mg, 0.33
mmeal} in dry DMF (3 mL} was heated in the microwave at 120°C for 1 h. The reaction
mixture was filtered and the filtrate was purified by preparative HPLC to give the title
compound (17 mg, 12%) as a solid; 'H NMR § 1.66-1.53 {m, ZH), 1.92-1.82 (m, 2H),
3.12-2.99 {m, 211}, 3.80 (s, 3H), 4.16-4.04 (i, 111}, 4.34-4 .42 (m, 2H), 6.92 (d, 1H), 7.18-
7,18 (m, 1H), 7.33-7.21 (m, 2H), 7.97-7.92 (m, 1H), 8.04-7.98 (m, 1H), 8.65(d, 1T1), 9.03
(d, IH), £0.62 (s, 1H); M8 m/e MH" 441,

= OO e O

A mixture of 2M NaOH (2 mL, 4 mmol} and methyl 6-{4-[{{5-[{2-fluorophenyl)aminc]-
1,3,4-oxadiazol-2-yl} carbonyl)amino]piperidin-1-yl }nicotinate {17 mg, 0.04 mmal}
{Example 612) in MeOH {10 mL) was stirred for 16 h then taken to pH 7 by addition of

20 HCI. The sclutjon was concentrated by cvaporation to give a cloudy aqueous mixiuie
that was cocled on an ice bath. The precipitate was collected by filtration, washed with
water alnd Et;O and dried to give the title compound (13 mg, 88%) as a solid; 'H NMR
(CIHOD) & 8.61 (s, 1H), 8.02-7.88 {m, 2H), 7.16-7.05 {m, 2H}, 7.05-6.97 (i, 1H}, 6.75 (d,

1H}, 4.47-4,37 (m, 2H), 4.17-4.06 (m, 1H), 3.08-2,97 (m, 21, 1.99-1.89 (m, 21T), 1.63-
1.50 {m, 2H}); MS m/e MH* 427,

Examgple 614: 6-{4-[({ 2-[2-Fluorophenyllaminol-1.34-oxadiazol-2-
ylicarbonyhaminel-piperidia-I-ylinicotinamide

F
H N H
OO o
") = “I‘;_r,, M -
0

A solution of 3-[{2-fluorophenyllamine]-A-piperidin-4-yl-1,3 4-oxadiazole-2-carboxamide
(Intermediate 101) (200 mg, 0.66 mmol) and é-chlotonicotinamide (103 mg, 0.66 mmol) in

dry DMF {4 mL) was heated in the microwave at 125°C for 20 minutes and then fot a

P
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further 10 minutes at 135°C. The mixture was filleted and purified by preparative HPLC to
give the title compound (7 mg, 2.5%) as a solid; '"H NMR 8 1.55-1,65 (2H, m), 1.83-1.86
{ZH, m), 2.99 211, t), 4.04-4,12 (111, m), 4.42-4.46 (2H, m}, 6.87 (1H, d), 7.11 (2H, m)},
7.21-7.30 (211, m), 7.72 {1H, 9), 7.94-8.03 (211, m}, 8.62 (1H, d}, 8.99 (111, d}, 1G.61 {1H,
5); M8 mfe MH' 420.

Example 615: (6-{4-{{!3-[{2-Flugrophenyllaminol-1,3.4-oxadiazol-2-

yllearbonvl)aming]-piperidin-1-yDpyridin-3-yljacetjc acid

Ho—{}_{;?i “/\:>~ i}%—t}iﬁ/@

F‘

A mixture of 2M NaOH (0.09 mL, 0.18 mmol} and raethyl (6-{4-[({5-[(2-

fluoro iﬁheny])amin&]— 1,3,4-oxadiazol-2-yl}carbonyllaminofpiperidin- 1 -yl } pyridin-3-
yllacetate (Intermediate 102) (31 mg, 0.09 mmol) in MeOH (! mL) was slirred for 16 h
then acidified with 2 HCI and concentrated by evaporation. The residue purified by
preparative HPLC to give the title compound (1 mg) as a gum; 'H NMR (CD;0D) § 1,78~
1.63 {m, 3}, 2.11-2.00 (m, 2H), 3.35-3.25 (m, 2H), 3.55 (s, 2ID), 4.23-4,07 {m, 3}, 7.07-
6.95 (m, 1), 7.15-7.07 (m, 2H), 7.30-7.23 (rg, 1I0), 7.79 (s, 1H), 7.89-7.83 (m, 1H), 7.99-
7.91 (m, 1H); MS m/e MH" 441.

Example 616: 3-{[3-(Anilinccarbonylphenyl]amino}-N-(6-morpholin-4-vipyridin-3-
¥D)-1.3.4-0xadiazole-2-carhoxamide

GNQ HHHLHQY O

EDCI (77 mg, 0.40 mmol) was added to a suspension of 3-[(5-{{(6-morpholin-4-ylpyridin-

3-yl)amino]carbonyl}-1,3,4-oxadiazol-2-yl)amino]benzoic acid (Intermediate 103) (150
mg, 0.37 mmol}, aniline (0.043 mL., 0.44 mmol) and HOBL (34 rag, 0.40 mmol) in DMF
{4.5mL). Afier 72 hours the mixture was diluted with H2O (20 maL) and the solid filtered.
Purification by reverse phase preparative HPLC (2 injections of 55 ing in 2 m[. DMF) gave
the title compound (as a trifluoroacetate salt) (6.8 mg, 39%) as a solid; "I NMR § 3.45 (4H,
1), 3.72 (4H, 1), 6.96 (111, d), 7.12 (1H, 1), 7.37 (2H, ), 7.56 (111, 1), 7.65 (1H, d), 7.77 (1H,

or b
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s}, 7.79 - 7.79 (1H, m), 7.84 - 7.86 (\H, m), 8.00 - 8.03 (1H, m), 8.11 (1H, d), 8.53 (1H, d),
10,29 (1H, s}, 11.03 (11, s), 11,17 (LH, 5); MS m/c (MEH)" 486,

Example 617; N-{4-[trans-4-(AminomethyDeyelobexyll phenyl}-5-{(2-
fiuorophenyljaming]-1.3,4-oxadiazole-2-carboxamide

Mo f N
A NNy

AN HCl in i 4-dioxans (1 mL) was added to rere-butyl [(frans-4-{4-{({5-[{2-
flusrophenyljamine]-1,3 4-oxadiazol-2-y1} carbonyllaminojphenyl }eyclohexyh-

methyljearbamate (Example 618) (50 mg, 0.10 mmol) and the suspension stirred for 18
hours. All volatiles were removed i vacuo and the residue triturated with Et0 (3 mL),
the solid filtered, washed with Eiz0 (2 x 5 mL), ischexane (2 x 5 mL) to give the title
compound {as » hydrochloride salt) (44 mg, 99%) as a white solid; 'H NMR 5 1.07- 1.16
(2H, m}), 1.39 - 1.47 (ZH, m}, 1.57 - 1.69 (14, m), 1.87 {4H, ), 2.41 - 2,52 (11, m), 2.7}
[2H, d), 7.14 - 720 (1H, m), 7.23 (1H, s), 7.25 - 7.27 (2H, m), 7.29 - 7.34 {11, m), 7.70
(2E, d), 7.87 (3H, 5}, 8.01 - 8.06 {{H, m), 10.76 (iI1, 5), L0.94 (1H, s}; MS m/e (M) 419.

Example 618 : ferf-Buty] [{frans-4-{4-[({5-[(2-fluorophenyljamine|-1,3.4-oxadiazal-2-

earbonvhamino]phenvieyvelohexylymethvljcarbamat

SO
ol

The following example was prepared according to the procedure of Examyple 141 using

Intermediate 104 and 2-flucrophenyl isothiocyanats to give the title compound as a solid;
"FI NMR 8 1,00 - 1.06 (2H, m), 1.35 - 1.39 (128, m), 1.79 ~ 1.81 (4H, m), 2.44 (1H, 1),
2.82(2H, 1), 6,81 (1K, 1), 7.13 - 7.34 (5H, m}, 7.68 (2H, d), 8.02 - 8.07 (1H, m), 10.75 (1,
s}, 10.92 (1H, 5% MS m/e (MH)" 510,
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Example 619: Methy) (1-15-](15-1{3.4-dilluorophenvljaminol-1,3 4-oxadiazol-2-

ylicarbonyDaming|pyridin-2-ylipiperidin-4-vljacetate
Mg\ b '
| N 0 #’\Nv
| D/LK_,K/I

To a suspension methyl [1-(5-{[hydrazino(oxo)acetylJamina ) pyridin-2-yl)piperidin-4-
| 5 yllacetate (Inlermediate 77) (250 mg, 0.745 mmol) in anhydrous DMF (3 mL) was added
3,4~diﬂunmisothiﬂcyanate {155 mpg, 0.894 mumol) in anhydrous DMF (1 mL) and the
suspension heated to 45 °C. A ¢lear solution quickly formed and heating and stigring
continued for a further ~1hr, EDACHC! (175 me, 0.913 mmol) was added and the
| . reaction mixture heated to 85 °C for 2.5 hrs, and allowed to caol to ambishi temperatinre
10 overnipht. Watey was added fo the reaction mixture and a yellow suspension formed
which was filtered and dried. This material was suspended i1 absolute EtOH and heated to
80 °C, after ~5 mins the suspension was filtered and dried to provide the title compound as
a yellow solid (189 mg, 0.727 mmol; 79%); 'H NMR 8 1.14 - 1.24 (m, 2H), .70 - 1.73
(m, 2H), 1.89 - 1.98 {m, 1H), 2.28 (d, 2H), 2.76 - 2.83 (m, 2H), 3.61 (s, 3H), 422 - 425
15 {m, 2H), 6.85(d, 1H), 7.34 - 7.37 (m, 1H), 7.45 - 7.52 (m, 1), 7.67 - 7.73 {m, IH),
7.89 (d, 1H), 8.46 {d, 1H), 10.90 (s, 1I), 11.21 (5, 1IT); MS mie MH" 473,

Exawple 620: {1-15.1{{5-[(3,4-Difluorophenyliamine]-1,3.4-oxadiyzol-2-
ylicarbonylamino|pyridin-2-yiipiperidin-4-yljacetic acid

mﬂ“rﬂ > o
20 HO
i To a solution of methy] (1-{5-{({5-((3,4-diflucrophenyl}aming]-1,3,4-0xadiazol-2-
- yliearbonyllamino]pyridin-2-yi} piperidin-4-yDacetate (Example 619, 189 mg, 0.40 mmol)
in MeQH (10 mL) was added a 2M solution of NaOH (1 mL). The resulting vellgw
solution was allowed (0 stir at ambient temperature avertight. The volatile organics were

| 25 removed by evaporation and residue adjusted to pH ~1 with 2M HCl and the suspension
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was filtered and dricd to leave 2 solid which was dissolved in DMSO/MeCN waler(T:2: 1)
and purified on a reverse phase preparative HPLC column eluting 5-95% MeCN 0.2%
TFA. The tille compound was isclated as a yvellow solid (108 mg, 0.235 wmol; 58.9%);
"M NMR 8 1.16 - 1.27 (m, 2I1), 1.76 (d, 2H), 1.91 - 1.99 {m, 1H), 2.19{d, 2}, 2.90 (i,
2HY, 4.21 (d, 2H), 7.00 (br d, 1H), 7.34 - 7.37 {m, 1H), 7.49 (q, 1H), 7.67 - 7.73 (m,
1HD), 7.98 (d, 1H), 8.46 (s, 111, 11.01 (5, 1H), 11.23 {3, 1H}% CO3H not seen; MS m/e
MH" 459. |

Example 621; Methyl [1-{5-{{(5-{[4-(trifluoromethoxy)phenyl]aming}-1,3.4-oxadiazol

2-vlicarbonyllaminolpyridin

=2-ylipiperidin-4-yljacetate

Prepared as described for Example 619 except 4-{trifluoromethoxy)phenylisothiocyanate
{197mg, (.89 mmeol) was used as starting material, The title compound was obtained a3 a
yellow solid (270 mg, 0,519 mmol; 69%); 'H NMR & 1.14 - 1.24 {m, 2H), L.71 (d, 2H),
1.89 - 1.98 (m, 1H), 2.28 (d, 2}, 2.79 (t, 2H), 3.60 (s, 3H), 4.23 (d, 2H), 6.84 (d, 1H),

7.42{d, 2H}, 7.71 {d, ZH), 7.8%(d, 1H), 846 {s, 1I1), 10.89 (5, 1FD), 11.17 (s, 1H) MS
mfe MH* 521.

Example 622: [1-{5-{[{5-{[4-(Triflucromethoxyiphenvllamino}-1,3.4-pxadiazol-2-

=

vl‘marIIJuy]]nminﬂ}l‘wridin-Z-vl]nineri{lig—4—vllacetin acid

F

G“f‘F
L0

Prepared as described for Example 620 except Exanple 621 was used as starting material.

The title compound was isolated as a yellow solid, (172 mg, 0.361 mmal; 69.4%).

s
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"H NMR 3 1.16 - 1.26 (m, 2H), 1.76 (d, 21), 1,89 - 1.98 (m, 1H), 2.19 (d, 2H}, 2.90 (t,
2H), 4.21 (d, 2H), 7.01 (4, 111}, 7.42 (d, 2H), 7.71 (6, 2H), 7.98 (d, 1H), 8.46 (s, 1H), -
11.00 (s, 1H), 11.19 (5, 1); COH not seen; MS mfe MH' 507,

Example 623: Methyl 2-methyl-2-(frans-4-14~[{{5-[(2,4,5-trillnorophenylaminu] -

1.3 4-0xadiazel-2-ylicarbonyNamino]phenylleyclohexyDpropancate

e I
o H NN =

F

A solution of 2.4, 3-uilluorophenyl isothiocyanate (183 mg, 0.96 mmol) in DMA (1 L}
was added in one portion o a suspension of methy! 2-[irans-4-{4-
{[hydrazino{oxo)acetylJamino }-phenylcyelohexyl]-2-methylpropanoate {Internediate
105, 290 mg, 0.80 mmol) in DMA (3 mL) and the reaction mixture was stitred at room
tempexature for 1 11 30 mins. EDCI (230 mg, 1.20 mmol) was added in one portion and the
reaciion mixiure was heated to 90°C for 10 mins in the microwave, The mixture was then
cooled to room temperature, poured imto H;O (20 mL) and stirred for 5 mins, The mixture
was centrifuged and the aqueous jayer decanted off to leave a solid residue, The solid
residue was taken up in HyO (5 mL), stirred for 5 mins and then centrifuged and the
aqueous layer decanted off to leave a solid residue. H30 (5 mL) was added and the
mixture was fltcred to give (he title compound (398 mg, 96%) as a solid; 'H NMR & 1.1
(6H, &), 1.12-1.26 (2H, m), 1.36-1.5 (2H, m), 1.57-1.7 (3H, m), 1.78-1.89 (ZH, m), 2.39-
249 (1H, m}, 3.6 (3H, s), 7.2 (2H, d}, 7.65-7.78 (1H, m), 7.68 (2, d), 8.12-8.24 ([, m},
11.0 (1H, s}, 1 1.1 (111, 8); MS m/e MH' 517,

Example 624: E-Methvl-l-[rr;_gr:s-4-{4-lf {5-[(2,4, 5-tritluorophenyllaminon]-1,3.4-
gxadiazol-2-yliearboayDamino]phenylieyelohexylipropanocie acid

% o B 1
HO H}er
P

a N NN

F
F
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Potassium trimethyisilanolate (970 mg, 7.6 mmol) was added in one portion in a stirred
solution of methyi 2-methy(-Z-(frans-4- {4-[({5-[(2,4,5-triflucrophenyl tagiinol-1,3,4-
oxadiazol-2-v1} carbonyljamino]phenyl ) cyclohexyl)propancate (Example 623, 390 mg,
(.76 ramol) in THF (10 mL) and the reaction mixture was heated in the microwave at $0°C
for 20 min, then 100°C for 1 b and finally at 120°C for 30 min, The reaction mixture was
consentrated in vacuo to leave a yellow solid and then a 1M aqueous solulion of citric 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 H,0 (20 mL) and purified by recrystallisation,
using ethanc! as solvent, to give the title compound (219 mg, 57 %) as a white solid; 'H
NMR & 1.06 {6H, g), 1.12-1.27 (2I, m), 1.37-1.5 (2H, m), 1.58-1.75 (3H, m), 1.8-1.9 (2H,
m}, 2.39-2.5 (1H, m), 7.22 (2H, m), 7.65 (ZH, m), 7.68-7.78 (1, m), 8.14-8.24 (ﬁ-l, m),
11.0 (1H, 5), 11.13 (1H, &), 12,1 {1H, ); MS m/e MH" 502.

Example 625; 1-{5-[({5-[{3.4-Difluorophenyliamine]-1,3.4-0xadigzol-2-
yllearbonyDamino]pyridin-2-y1}-4d-methylpiperidine-d4-carboxylic acid

PCU Erwb

To a solution of methyl 1-{5-[({5-[(3,4-difluorophenyl}amine]-1,3,4-oxadiazol-2-
yl}iearbonyljamino] pyridin-2-y1}-4-methylpiperidine-4-carboxylate (Example 631; 282
mg, 3.60 mmol) in MeQH (10 ml) was added a 2M zolution of NaOH (1.5 mL). The

resulting yeilow 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
temperaturs overnight. The volatile crganics were removed by evaporation, the aqueous
residue was washed with ether (50 mL) and and agqueous phage adjusted to pH ~1 with 2M
HC). The resuitant suspension was filiered and dried under vacuwm at ambient temperature
to give the title campound (230 mg, 0.502 mmol, $4%); 'H NMR 5 1.21 {5, 3H), 1.47 -
1.54 (m, 2H}, 2.03 - 2.08 (m, 2H), 3,29 - 3,36 (m, 2H), 3.95 - 4.00 (m, 2H), 7.30 (d,
1H), 737 - 741 {m, 1H), 748 (g, 1H), 7.65-7.75 {mn, 1H), 8.15{d, 1H), 8.54 (s, 1H),
11.25 (s, 1H), 11.37 {5, 1H): CO:H not seen; M8 m/e MH™ 459,
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The Following examples were prepared by the general procedure deseribed abdve using the

appromiate starling esters (Examples 632-634).

Examplﬁ_l\ Mame

J
1~ 5-1{{5-{(4-
ethylphenylaming]-1,3 4-

oxadiazol-2-

v} -4-methylpipetidine-4-

carboxvlic acid

1 f vi}carbonylaminolpyridin-2-  + 2H), 3.86 - 3.8% (m, 2H), 7.03 -

| 1), 10.83 (s, 1H), 11.00 (s,

B H ﬁwuﬁim
| ) e

| M
1.16- 1.20 (m, GH), 1.42-1.49 1451
| {m, 2H), 2.00 - 2.05 (m, 2H],
258 ¢q, 2H), 3,18 - 3.24 (m,

707 fm, 1H), 7.23 (d, 210, 7.51
(d, 2H), 8.01 (d, 1H), 8.47 (s,

| 1H); CO:H not seen.

4erpethyl-1-£5-F[{3-f]4-
{trifluoromethoxy)phenyljamino
I 1-1,34-oxadiazol-2-

]

ﬁ !
-1

svhcarbonyllamine} pyridin-2-

vhipiperidine-4-carboxylic acid ! {d, 1H}, 868 (s, 1H), 11.21 (s,

141 75, 3H), 1.66 (t, 2H), 2,22
226((m, 2H), 3.41 (¢, 2H), 4.06
=411 (m, 2H), 721 (d, 1H),
7.64 (4, ZH), 7.93 (d, 2H), 820

1H), 11.41 (5, 1H); CO.H not

S&Ln,

dumethyi-1-{5-{({5-{(2.4,5-

triffuorophenyljaming]-1,3,4-

oxadiazol-2-

yi} piperidine-4-carboxyiic acid

| 211), 2.02 - 2.08 {m, 2R, 3.25 -

yltcarbonyl)amino|pyridin-2- ) 2H), 7.23 €d, 1H), 7.65 -7.75

1.20{s, 3H), 1.36 - 1.53 {m, | 477

323 {m, 2M), 3,91 -3.94 (m,

G, 1H), 8.09- 8.20 {m, 2H),
8.50 (s, 1H), 11.08 (s, 1H),
11.1%¢s, 1H}Y, CO:H not seen.

{{rifluoromethyliphenyllamine §-
1,3, 4-oxadiazol-2-

vlycarbonyllaming} pyridin-2-

4-methyl-1(5-11(5-1 [4- 1 1,19 (s, 350, 1.40~ 1.47 (m,

|

l |
491

2H), 2.00 - 2.04 {m, 20y, 3.15 -

3220, 2H), 3.83-3.88(m, -

2H), 6.98 (d, 1H), 7.76 - 7.82

3



[ WO 20eA64 189

- 282 -

POTHZBMS NS T26G

4
/—"_.'I yl}pipcrﬁne-ﬂ:—carbuxylic acid (m, Zi), 7.98 (c‘;, 11, Et‘iﬂ (s,__ ]
IHY, 11.01 (s, 1H), 11.43 {5,
1HY; CO3H not seen.
630 t-(5-{{(5-{[4-(4- 125, 3H), 149~ 1.55 (m, [ 545 |
! chlorophenoxy)phenyl]amino}- | 2H), 206 - 2.11 (m, 2H), 3.27 -
1.3,4-oxadiazol-2- 3.33 [, 2H), 3.93 - 398 (m,
ylcarbouyljaming fpyridin-2-yb}- | ZH), 7.05{d, 2H), 7.17 - 7.21
d4-methylpiperidine-4-cartboxylic | (m, 3H), 747 (d, 2H)}, 7.70 (d,
R acid 2H, 8.10(d, I}, §.55 ¢s, 11,
11.08 (s, 1H), 11.13 (5, 1H);
] C (s not scen. |

Example 631: Methvl 1-{5-]({5-[(3,4-difluorophenyljamine]-1,3.4-vxadiazol-2-

yllearbouvl)aming|pyridin-2-y1}-4-meibylpiperiding-4-carhoxyiate
F

4 N R A I -
W{} D}’ﬂrl\ﬁ/@/

53 To asuspension of methy) 1-(5-ffhydrazino{oxoacelyl]amino}pyridin-2-y1)-4-

methylpiperidine-4-carboxylate (Intermediate 109, 250 mg, 0.75 runol) in anliydrous
DMEF (3 mL) was added 3 4-diflugraphenylisothiocyanste {154 mg, 0.89 mmaol) in
anhydrous DMF (1 mL} and the vesulting suspension heated to 45 °C for 1hr. EDACIICI
{172 mg, 0.89 mmal) was added and the reaction mixture heated &0 85°C for 2fes and dhen
allowed to cool to ambient temperalute. Water (15 L) was added and the suspension was
filtered, washed with water (2 ¥ 10 mL) and ether (15 mL) then dried to give the title
product as a yellow solid (282 mg, 0.597 mmol, 79.6%),

'H NMR 8 1.12 (s, 3, 1.34 - 1,42 (m, 2H), 1.92 - 1.97 (m, 2H), 3.02 - 3.08 {in, 2H),
3.59 (s, 3H), 3.76 - 3,81 {m, 2H), 6.79 (d, 1H), 7.27 - 7.30 (tn, 1H), 7.40 (g, 1H), 7.60 -
15 7.66 (m, 1Y), 7.83 (d, 1H),8.40 (s, 1H), 10,84 (5, 1), 11.13 (s, 1H); MS m/e MH" 473,

. 1]

The following examples were prepared by the general procedure described above using the
appropriate isothiocyanates, which were commercially available except 1-chloro-4-(4-

isothiocyanatophenoxybenzene which was made from 4-{(4-chlorophenoxy)aniline and
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1, 1"-carbonothiovbis{ L F-imidazole) as described in Batrclay, Tristin 1.; Santil

Alejandro, Jr.; Tang, Lin Y.; Venkatesan, Hariharan; Waolin, Renald L, PCT Int. Appl.
(2005 WO 2005044810,

7
sf@wﬁ e g

A
[
2

ylipiperidine-4-garboxylate

1H}, 8.47 (s, 1H), 1051 (s, 1H]},

m 1y NM;‘E N [ MS m/e |
| MHB*
632 | RUR=H, R*=Fy, 116 - 120 (m, 6H), 142145 | 465
methyl 1-{5-[{{5-[{4- (m, 2H}, 1.99 - 2.04 (m, 2ED,
cthylphenyl}aming]-1,3,4~ 2.39 (g, 2H), 3.10 - 3,16 {m,
oxadiazol-d-ylcarbonyl) | 2, 3.67 (s, ), 3.82 - 3,88 (m, |
amine|pyridin-2-y1} -4- 2H), 6.86 {d, 1H),7.23 (4, 2H),
methylpiperidine-4- 7.51 (4, 2H), 7.90 (d, 1H}, 8.47
carboxylate (s, 1H), 10.81 (s, 1H), 10.85 (s,
| 1H) |
633 | Y, R*=H, R*= OCF,, 119 (s, 3H), 1.42 - 148 (m, 2H), | 521 |
methyl 4-methyl-1-(5-{[(5- | 2.00 - 2.04 (m, ZF), 3.10-3.17
{[4-{tnfluoromethoxy) {m, 2H}, 3.66 (s, 3H), 3.83 -3.88
/ phenyl]amino}-1,3,4- {in, 2L{), 6.86 {d, 1H}, 742 (d,
exadiazol-2-vljecarbonyl] ZH), 7.71 (d, 2H), 7.90(d, 1I0),
l amino}pyrdin-2- 8.47 (s, 1M, 10.90 (s, 1H), 11.17
yipipetidine-4-carboxylate {5, 1IT) 1
634 ’ RLRLRI=F, 119 (s, 30}, 1.42 - 1.49 (m, 21, ;491 |
methyl 4-methyl-1-{5-[{{5- | 1.99-2.04 (m, 2H),3.10- 3.16
[(2,4,5-trifluorophenyl) (m, 2H), 3.6 (s, 3H),3.83 - 3.88 |
aming}-1,3,4-0xadiazol-2- (m, 2H), 6.87 (d, 1H), 7.70 (q,
l yi}carbonyDamino]pyridin-2- | 1H), 7.89 (d, 1), 8.13 - 8.19 (m,
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RT, R°=H, R’= CFy, 130 (s, 3H0), 1.41 - 1.49 (tn, 2H), | 305
methyl 4-methyl-1-(5-{[{5- 2.00-2.05(m, 2H}, 309 - 3.17
| l {[4- (m, ZHL), 3.66 (s, 31}, 3.82 - 3.88
| | (trifluoromethylphenyllamin | (n, 2H}, 6.86 (d, 1H),7.76 - [ ‘
0}-1,3,4-oxadiazol-2- 7.82 (m, 4H), 7.90 {d, 1H), 8.47
| i yheatbonyllamino tpyridin.2- | (s, 1H}, 10.93 (s, 1H), 11.41 (5,
I }\ yhpiperidine-4-carboxylate | TH)
536 RTRoH, K= 4- 120 (s, 30}, 141 - 149 (m, 2H), | 563 "
- chlorophenoxy, 1.99 - 2.05 (m, 2H),3.10 - 3.16
methyl 1-(5-{[(5-4[4-(4- (m, 2H),3.66 (s, 3H),3.82-3.38 |"
| chiorophenoxyjphenyljamine | {m, 2H), 6.836 {d, 1H), 7.00 (4, |
. cJ | 3-1,3,4-0xadiazol-2- M), 7.13 (d, 21D), 7.41 (d, 25D,
yl)carbonyllamino}pyridin-2- | 7.64 (d, 2H), 7.90 (d, 1I9), 8.47
' yl)-4-methylpiperidine-4- {s, 1H}), 10.88 (5, 1H), 10.97 {s,
- L carlj?fylate 1H} B 1

Example 637: 1-{5-§1{5-{J4-{4-Chlorophen shenyllaminal-1,34-oxadiazol-2-

Dcarbonyliamingl pyrvidin-2-yDpiperidine-4-carboxylic acid

f OO0,

. To a stirred solution of methy] 1-(5-{[(5-{[4-(4-chlorophenoxy)phenyllamino}-1,3,4-
oxadiaﬁol—E-»j,rijcarhenyi]amino}p}rridi11~2-yijpiperidine-4-uarhaxjflate (Example 638; 340

| me, B.62 mmol) in MeOM (5 mL} was added 2M NaOH (1.5 mL, 3.10 mmol) and the
reaction mixture was allowed to stir at ambient femperature overnight. The solvent was

10 evaporated and the aquecus residue adjusted to pH ~1-2 with IM HC, the solid was
filtered and dried to give the title compound (284 mg, 0.531 mmol, 86%); '"H NMR & 1.79
- 1.90 {m, 2H),2.14 - 2.19 {m, 2H), 2.78 - 2.84 {(m, 1H). 3.33 - 3.40 (m, 2H), 4.35 - 4.39
(on, 2Hj, 7.23{d, ZH), 7.37 (d, 20}, 743 {4, 1H), 7.64 {4, 2H), 7.88 (4, 211}, R.33 {d,
1H), 8,73 (3, 1H),11.26 (3, 1H), 11.36 (s, 1H), CO,H not seen; MS m/e MH" 535,
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Example 638: Methy] 1-{5-{{{3-{14-(4-cblorophenoxy)pheaytjamino}-1,3 4-oxadiazol-2-

ylearbopyl|amine}pyridin-2-yDipiperidine-d-varboxylate
N ¥ N 7
_.--\ M —
o R BT
0 o E

Prepared using the procedures described above for Example 631 except stariing from

.

methyk 1-(5-{[hydrazino{oxo)acetyl]amino} pytidin-2-yl)piperidine-4-carboxylate
{Intermediate 83} and 1-chioro-4-{4-isothiocyanatophenoxy)benzens, 'H NMR & 1.51 -
1.61 (m, 2}, 1.86- 191 (m, 2H), 2.59 - 2.66 (m, 1H), 2.91 - 2.98 (m, 21), 3.63 (s,
3H), 4.14 - 4.19 (m, 2H), 6.87 (d, 11D, 7.00{d, 2H), 7.13 (d, 2T}, 7.41 (d, 2ID, 7.64 (d,
2H), 7.90 (d, I}, 3.47 (s, 1H), 10.88 (s, 11D, 10.97 (3, 1H); MS m/e MH" 549,

Example 639; j1-(5-{[(5-{{4-(4-Chlorophenoxy)phenyljaminoi-1.3.4-oxadiazol-2-
ylicarbonyl|amino}pyridin-2-yBpiperidiu-4-yl|acctic acid

Prepared by ihe procedure described for 1-(3-{[(5-{{4-(4-Chlorophenoxy)phenyl]amino}-

1,3 4-oxadiazol-2-yljcarbonyl]amino } pyridin-2-yhpiperidine-4-carboxylic acid (Example
637} except starling with methyl [1-(5-{[(5-{[4-(4-chlorophenoxy)phenyljamino}-1,3,4-
oxadiazol-2-ylicarbonyl)amine } pyridin-2-yl)piperidin-4-yllaceiate (Example 640).
'HNMR & 1.44 - 1.54 (m, 2H), 2.03 (d, 2H), 2.18 - 2.28 (m, 1H), 2.44 (d, 2H), 3.31 (¢,
2H), 447 (d, 2H), 7.22 (d, 2H), 7.36 (d, 2H), 7.49 - 7.52 (m, 1H), 7.64 (d, 2H), 7.88 {4,
2H) 837 (d, 1H), 8.24 (s, 1H), 11.28 (s, 1H), 11.42 (5, 1) ; COH not seen; MS mfe
MH" 549, |

Example 640: Methyl [1-(5-{[(5-{[4-(4-cilorophenpxy)phenyllaminot-1.3.4-0xadiazol-
2-yDearbonylaming }pyridin-2-yDpiperidin-4-vl]acetate

LW “H;H@ L,




& 10

15
|
2
L
|
25

20

W 2EH06/UG418Y PCLMGRIONS 00472

{5-{[hydrazino({oxo)acetyl]amino } pyridin-2-yl)piperidin-4-yl]acelale (Intermediate 77) and
1-chloro-4-(4-1suthiocyanatophenoxyibenzene.

TH NMR § 1,20 - 1.30 (m, 2H), 1.77 (d, 2H), 1.97 - 2.05 (m, 1II),2.32 (d, 2H), 2.98 {t,
21}, 3:63 (5, 3H), 4.20 (4, 2H), 7.01 {4, 2H), 7.11 - 7.16 (m, 3H), 7.43(d, 2H), 7.66 (4,
2H), 8.06 (d, 1H), 8.48 (s, TH), 11.01 (5, 1H), 11.07 (s, 11I}; MS m/e MH' 563.

Example 641; rac-Etbyl 2-{trans-4-{2-chloro-4-[{{3-[{2.4,5-trifluorophenylamino|-

1,3.d-oxadjazol-2-yliearbonyl)amino]phenylleyelohexyl)propanoate

F
4 o N
DX by
— =/ H N~ e
a!
i F
Following the general procedure of Exampie 623, cxeept that ethyl 2-{srans-4-(2-chloro-4-
{[hydrazino(oxo)acetyl]amino } phenyl)-cyclohexylpropanoate {Intermediate 106} was
used in place of methyl 2-[trans-4-(4-{[rydrazina{oxo)acetyllamine } -phenylleyclohexyl]-
2-methyipropancate (Intermediate 1053, the title compound was obtained in 88% yield as a
solid; 'H NMR 8 1.05 (3H, 43, 1.1-1.27 (24, m), 1,18 (3H, t), 1.38-1.51 (214, m), 1.52-1.65
{1H, m), 1.66-1 87 (4H, m), 2.22-2.35 (11, m), 2.78-2.9 (1H, m), 4.09 (2H, dq), 7.3% (1H,

dy, 7.68-7.79 (1 H, m), 7.72 (1, dd), 7.93 (iH, d}, §.13-8.27 (iH, m), 11.18 (11, 5}, 11.24
(1H, 5); MS m/e MH" 551,

Examyple 642; rac-lithyi 2-(rrans-4-{3-chioro-4-{({5-{(Z. 4, 5-¢riflueraplicayljamine]-
1.3.4-oxadiazol-2-ylicarbonyllamine]phenyhicyclohexylpropanoate

Q l
o M
4
o HH‘T

.yl
— N
&)

ol F
Following the general procedure of Example 623, exnept that ethyl 2-[#rans-4-(3-chlorg-4-
{[hydrazino(oxclacetyl]amino } phenyD)-cyclohexylipropancate {Intermediate 107) was
used in place of methyl 2-[trans-4-(4-{[lrydrazino{oxojacetyl]amino} -phenyljeyclohexyl]-
2-methylpropancate (Intermediate 105), the title compound was obtained in 92% yield as a
solid; ' NMR & 1.05 (3H, d), 1.1-1.27 (2H, m), 1,18 (3EL 1), 1.38-1.51 (24, m), 1.52-1.65
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(1H, m), 1.66-1.87 (41, m), 2.22-2.35 (11, m), 2.78-2.9 (15, wm), 4.09 (214, dg), 7.2 (11,
dd), 7.38 (LEL, d3, 7.47 (1HL, d), 7.62-7.75 (1H, m), 8.07-8.19 (1H, m), 11.2 (1H, s), 1.25

- (1H, §); MS my/e MH" 551.

Example 643: pac-2-(frans-d-{2-Chloro-4-[({5-[(2,4.5-triflugrophenyllamino]-1,3,4~

oxadingol-2-viicarbonyliamisg] sheayi}evelohexylipropaicic acid
F

H G 0 H
HGMNH jq/
5 =/ ¥ F
Cl F

Potassinm trimethylsilanclate (1.29 g, 9.98 mmol} was added in one portion to a stirred
solution of rac-ethyl 2-(frang-d-{2-chloro-4-|{{5-[(2,4,5-cfluorophenyl}amine]-1,3,4-
oxadiazol-2-yl} carbonyljamine]phenyl} cyclohexyljpropanoate (Example 641, 550 mg, 1.0

mmol) in THE (10 mL} and the reaction mixture was heated in the microwave at %0°C for
20 min. The reaction mixture was concentrated in vacuo to leave a yellow solid and then a
IM aqueous solution of citric acid (40 mL} was added qad tlie mixture was stirred for 30
mins. ‘The mixiure was filtered to leave a solid, which was washed with Hz0 (20 mL) to
give the title compound (570 mg, 97 %) as an off-white solid. The individual fsomers may
be sepacated by chiral chromatography under standard conditions and recrystaltised from
EtOH/water to give |
(2R)-2-{frans-4-{2-chloro-4-[{{5-[(2,4,5-trifluorophenyhamino-1,3,4-0xudiazol-2-
yl}earhonylaminoiphenyl} eyclohexyl)-propanoic acid;

"HNMR § 1.07 (3H, d), 1.1-1.31 (ZH, m), 1.37-1.53 (21, m), 1.54-1.67 (1H, m), 1.71-1.9
(40, m}, 2.15-2.27 (1H, m), 2.79-2.91 (1, m), 7.39 (1H, d), 7.64-7.76 {1H, m), 7.69 (111,
ddy, 7.94 (1H, d), §13-8.24 (1, m), 11.5 (1H, &), 11.2 (i1, 5), 12.1 {1H, 8); MS mfe MH"
523, '

and (28)-2-(trans-4-{ 2-chloro-d-[( { 5-[(2,4,5 ttifluorophenyijaminoe]-1,3 4-oxadiazol-2-
yljearbonyhamino]phenyl} cyclohexylpropanoic acid:

'"H NMR 8 1.07 (314, d), 1.1-1.31 (2H, m), 1.37-1.53 (2H, m), 1.54-1.67 (1H, m), 1.71-1.9
(4H, m), 2.15-2.27 (1H, m}, 2.79-2.91 (111 m}, 7.39 (14, d), 7.64-7.76 (1H, m), 7.69 (1H,

dd), 7.94 (VH, d), 8.13-8.24 (1H, m), 11,5 (1H, s), 112 (1H, 8, 12.1 (1H, s); MS m/e MF"
523.

30
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Example 644: rac-2-{trans-4-{3-Chloro-4-[(15-1(2 4,5-trifluorophenyaming]-1,3.4-
oxadiazei-2-yUcarbonyl)aminolphenylicyclobexylipropanoic acid

F
W
H Q
T
HO h n—H o -
o H
cl

F

Following the general procedure of Example 643, excopt that rac-ethyl 2-(trans-4-{3-
chioro-4-1({5-[(2,4,5-trifluorophenyl)aming)-1,3,4-oxadiazol-2-
yl}carbonyllamine]phenyl }eyelo-hexylypropancate (Example 642) was used in place of
rac-ethyl 2-{frans-4-{2-chloro-4-[({5-[{2 4,5-trifluorophenyamino]-1,3 ,4—ﬂxadi§_zu1~2-
yl}earbonyDaminajphenyljeyclohexyl)-propancate (Iixample 641}, the title compound
was obtained in 95% yield ag an off-white solid; 'H NMR & 1.0 (3H, d), 1.02-1.22 {2H, m),
1.32-1.6 (3, m), 1.63-1.84 (44, m}, 2.06-2.18 (1H, 1), 2.4-2.53 (11, m), 7.2 (1H, dd},
738 (1R, &), 7.47 (1H, d), 7.62-7.75 (14, m}, 8.07-8.19 (1H, m), 10.58 (1H, &), 11.1 (1H,
5), 12.02 {1H, s}; MS m/e MH" 523. The individua! isomers may be separated by chiral
chromatography under standard conditions to give (2R8)-2~(trans-4-{3-chloro-4-{({5-
[(2,4,5-wifluorophenylyaminel-1,3,4-oxadiazol-2-y1} -carbonyl)amino]phenyl } cyclo-
hexyl)propanocic acid and (28)-2-(trans-4-{ 3-chloro-4-[({5-[(2,4,5-trifluorophenyl)amino]-
1,3,4-oxadiazol-2-yl}carbonyllaminoJphenyl  eyclohexyl}-propanoic acid.

Example 645; Ethyl cis-4-

2.4 5-triflypropbenyllaminoj-1.3,4-exadinzol-2-

Nearbonylamingl-phenoy cloliexanecarboxylate
Jogsl
! T N

Hydrazine monohydrate (32 JL, 0.65 mmol) was added in one pottion to a stirred solution

of ethyl cis-4-(4-{[methoxy{oxo)acetyl]amino }phenoxy)eyciohexanecarboxylate
{Intermediate 108} (188 mg, 0.54 mmol) in EtOH (3 mL) and the reaction mixture was
stirred at room temperature for 10 ming. EtOH (40 mL} and hydrazine monchydrate (9.0

nL, 0.18 mmol) were added and the reaction mixture was stirred for a further 20 mins.

3
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Diethylether (50 mIL) was added and the mixture was filtercd to leave a solid. Thelfiltrate
wag concentrated fn vaewo to leave a gum. The solid and the gum were combined to give
the crude hydrazide that was used with no further purification; MS m/e {M-F) 348.

A solution of 2,4,5-triflucrophenyl isothiccyenate {103 mg, .54 mmol) in DMA (1 mL)
was added in one portion o a stired salution of the erude hydrazide (189 mg, 0.54 mmol)
N DML& {4 mL) and the reaction mixture was stirred ai room temperature for 1 h. EDCI
(125 mg, 0.65 mmel) was added in opne portion and the reaction mixiure was heated to
60°C for 2 mins and then stirred at room temperaire for 60 h. The reaction mixture was
concetitrated i1 vacuo to leave an oil. Hot water was added and the cesidue was stitred for
5 min to give a precipitate, which was {iltered lo give the title compound as a light brown
solid (221 mg, 81%); "H NMR § 1.20 (3H, 1), 1.65 - 1.71 (4H, m), 1.76 - 185 {4H, m),
2.52 (1M, m), 4.09 (2H, q), 4.51 (1H, ), 6.96 21, d), 7.67-7.74 (3H, m}, 8.15- 8.18 (IH,
w), 195 (1H, 8}, 11.05 (1H, 5); MS m/e {M-HY 503.

Example 646; cig-d-

envllaminol-1,3.4-0xadiazel-2-

INearbonyDiaminag]-pheno clohexanccarboxylic acid
Q H
O = Q ¥
~ O T
H N—N
3 F

Lithium hydroxide monohydrate {184 me, 4.38 mmol) was added in pne portion to a
solution of ethyl cis-4-{4-[(}5-[(2,4,5-trifluorophenyamino]-1,3,4-oxadiazol-2-
vi}carbonyljaminol-phenoxy}eyclohexanecarboxylate (Example 643, 221 mg, 0.44 mmol)
in a mixhwe of THF {4 mL), H20 (4 mL) and MeOH (8 mL) and the reaction mixture was
stirred at 35°C for 3 h. The reaction mixture was concentrated in varuo and citric acid (40
L) was added. The resulting mixture was filtercd, washed with HaO and recrystallised
from ethanol/H;0 to give the title compound as a pale yellow solid (118 mg, 56%); 'H
NMR 8 1.66 — 1.70 (4H, m), 1.75 - 1,83 (4H, m), 2.33 —2.40 (1H, m), 4.50 (1H, 5), 6.96
(2H, a3, 7.67 — 7.74 (3H, m), 8.17 (1H, q), 10.95 (14, 5), 11.10 (1H, s5), 12.05 (1H, 5); M8
m/e (M-H)" 475. The compound may be further recrystallised from EtQH, melting point
251-253°C, ’
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The following examples were prepared by the general procedure as described for (1-43-[({5-

[(3,4-difluorophenyl}aminol-1,3,4-oxadinzol-2-yl ycar sonylamino] pyridin-2-yl} piperidin-4-

yllacctic acid (Example 619) using the appropriate starling material selected from Examples

649 and 650,
3
Hom Nl
rExampie R |Name o "HNMR 3 LE
i m/e
M-+H"
i = — 117-1.27 (m, 5HD, 1.77 (4, [ 451
.' | (1-45-[({5-[(4- . I, 1.90 - 2,00 {m, tH), 2.20
, ethylphenyljamino}-1,3,4- (d, 210, 2,56 - 2.62 (m, 21D,
oxadiazol-2- y 2.92 (t, ZH), 4.20 (d, 2H),
. 1‘“1}"'arb"_“T”ami““]m"”dm'z“ 7.04 (d, 160, 7.23 (d, 2H),
 ypiperidin-d-yhaceticacid |0 oo 600 (@, 1H),
§.46 (s, 1), 10.83 (s, 1H),
10.99 (s, 1H) ; CO-H not
S0E1n.
T CF: | — L17-1.26 (m, 200,177 | 491
| [1-65-31(5-{14- (d, ZE), 1.96 - 2.00 (m,
(rtflworomethylphenstlamine 4, 1o 4 21y, 2.91 G,
}-1,3,4-oxadiazol-2- IH), 4.21 (d, 2E), 7.03 (4,
r yDearbonyllamino} pyridin-2- LHD), 7.76 - 7.83 (m, 4H), a
yiypiperidin-4-yl]acetic acid 8.00 (d, 1H), 8.46 (s, 1),
11.04 (s, 1H), 11.43 (5, 1H);
[ | COsH nof seen

H
o
AT

R

SIS

3.
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The following exurnples were prepared by the general procedure as described for methyl

(1-{5-[({5-{(3 4-difluorophenyl)aming]- 1,3 4-oxadiazol-2-y1} carbonyljamine] pyridin-2-

yl}piperidin-4-yljacetate (Example 620) using the appropriate isothiocyanate:

-

[Example [R | Name TH NMR 3 MS
/ i mfe |
| M+H
"
649 Et | methyl (1-15-[({3-](@4- 106 - 1.21 (m, SH), 1.69 - 1,73 | 465
cthyiphenyDaminej-{,3,4- {m, 2Hj, 1.8% - 1.98 (m, [H},
axadiazal-2- 228 4(d, 2HD, 2.76 - 2.83 (m,
yl}carbonyDamino|pyridin-2- | 28}, 3.61 (s, 3H), 422 - 4.25
ylypiperidin-d-yljacetate {m, 2H}, 4.31 {4, 2H), 6.84 (d,
1H), 7.23 (4, 2H), 7.51 (d, 25D,
7.89 (d, 1H), 8.46 (d, 1H),
10.81 (s, 1H), 10.85 (s, 1H)
650 | CF; | methyl [1-{5-{[(5>-{]4- 114123 (m, 2%, 171 (4, 1508
k {trifluoromethylphenyljamin | 2H), 1.89 - 1.99 (m, 14}, 2,28*

0l-1,3 d-oxadiazol-2-
ylcarbonyl]aming jpyridin-2-
yl)piperidin-4-yljacetate

(d, 2H), 2.77 - 2.84 (i, 2H),
3.61 (s, 3H), 4.24 {d, 2H), 6.85
(d, 1H}, 7.76 - 7.82 (i, 4H),
7.8 (d, 1H), 8.46 (s, LI,

) 10.92 (s, 1H), 11.42 (5, 1)

5 The following examples were prepared by the general procedure as described previously as

in Example 480
How H k“k ©/
s
mxample R | Name 'H NMR & T MS
m/e
M+H"
651 B -5 139, 3H, 174134 (m, (837 |

2y
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{

E'thfr’lﬁ-lén}’l}ﬁinim]q 3,4-
oxadiazol-2-

¥l }earbonylaminolpyridin-
2-yl}piperidine-4-

carboxylic acid

2H), 2.09 - 2.13 (m, ZH),
2.75-2.82 (m, 3H), 3.25 (4,
2, 4.31 < 436 (m, 2H),
7.25 (4, 1H), 7.43 (d, 2H),
7.72(d, 2H), 8.22 (d, 1H]),
8.68 (4, 1), 11.04 (s, 1H),
11.20 (s, 1HY, CO4H not

S€EN.

—_

652 | OCFy | 1-(5-{[(5-{[4- [.61-170(m, 2H), 1.96- | 493 |
(triflyoromethoxylphenyila | 2.00 (m, ZHJ, 2.62 - 2.64 {m,

] | minod-1,3,4-oxadiazol-2- | 1H), 3.11 (t, 2H), 4.18 - 423

| yhcarbonyljamino}pyridin- | (m, 2H), 7.10(d, 1H), 7.50
2-yDpiperidine-4-carboxylic | (d, 2H), 7.79 (d, 2H), 8.08

‘  acid (d, 1H), 856 (&, 1), 11.10

- (s, 1L, 11.26 (s, 1H); CO2H

not seei.
653 Ir CF; | 1-{5-{T(5-{[4- 1.52- 1.62 (m, 2H), 1.88- | 477
(trifluoromethyl)phenyl]ami | 1.92 {m, 2H), 2.54 - 2.36 (m,

{ noi-1,3,4-0xadiazol-2- 1I1), 2.98 - 3.05 (m, 2H),
yhcarbonytjamioo pyridin- | 411 - 416 (m, 2H), 0.9% {4,
2-yl)piperidine-d-carboxylic | 1H), 7.76 - 7.82 {m, 4H),
acid 7.98 {4, 1), B.48 (d, 1H),

11,02 (s, 1ED), 11.43 (s, 1HD);
ae J CO,H not seen ’—J

as in Example 620, using the appropriate {sothiocyanate:

a}_@’{}iwﬁhﬂ\ﬁ /@’ R

The following examples were prepared by the general procedure as described previously,
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Example | R Name “TTH NMR & B MS
| ! mie
M+H'
654 Et methyl 1-{5-[({3-[(4~ 118 ¢t, 3H), 1.51 - 1.61 (m, Tas1
’ ethylphenyDamino]-1,3,4- f 2H), 1.86 - 1.91 (i, 2H), 2.56
oxadiazol-2- - 2.62 (m, 3M0), 2.91 - 2.98 {m,
yl}carbonyljaminio]pyridin | 2£), 3.63 (s, 3H), 4.14 - 4.18
-2-yl}piperidine-4- (m, 2H), 6.87 (d, 1H), 7.23 (4,
carbuxylate 26, 7.51 (d, 2H), 7.91 (dd,
] 1H), 8.48 (d, 1H), 10.81 (s,
1H), 10.86 (s, 1H)

E

655 | OCT; | methyl 1-(5-{[{5-{|4- 1.51 - 1.61 (m, 2H), 1.86 - 1,91 | 507

| {trifluoromethoxy)phenyl] | (m, 2H), 2.59 - 2.65 (m, 11),
aminoi-1,3,4-oxadiazol-2- | 2.91 - 2.98 {m, 2Hj, 3.63 (5,
yhearbonyl])amine) pyridin | 3H), 4.14 - 4.18 (m, 2H), 6.88
-2-yDpiperidine-4- {d, 1H), 742 (¢, 2H), 7.71 (4,

- carboxylate 2, 7.91 (dd, 1H), 8.48 (d,
TH), 10.91 (s, 111), 11.17 (5, |
LED)

656 | CFy | methyl 1<(5-{[(>-{[4- 1.51 - 161 (m, 2H), 1.87 - 451
(trifluoromethyliphenylja | 1.91 (m, 2H), 2.59 - 2.66 (m,
mino}-1,3,4-oxadiazol-2- | 1H), 2.91 - 2.98 (m, 2H), 3.63 } J
yhearbonyllamino} pyridin | (s, 3H), 4.14 - 4.18 {m, 2H),
-2-ylipiperidine-4- 688 (d, 1H), 7.76 - 7.82 (m,
catboxylate 4H), 7.91 (dd, 1H), 8.49 (4,

1H), 10.94 (s, 1K), 11,41 (s,
’ VE)
L | x
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The following cxamples were prepared by the general procedure of Example 525 using the

appropriate comimercially available anilipe in place of 5-amino-3-methylisoxazole.

[Examgle | Name THNMRS M5
m/e
MH"
i_ri??” (zrans-d4-{4-{({5-1(2- T6.97-1.12 (n, 2H), 1.29-1.46 {m, 2H),
chioro-4- 1.60-1,80 (m, SH), 2.07 (d, 2H), 2.24
methylphenyljaminec]- (s, 3H), 2.31-2.41 {m, 1IN, 7.15 (m,
i,3,4-oxadiazof-2- 3}, 7.31 (s, TEL), 7.60 (d, ZH), 7.69
yltcarbonyl)amine]phenyl | (4, 1H}, 10.20 {5, 1H), 11.51 (s, 1H),
teyclohexyljacetic acid 1182 (s, 1H
658" (trans-d-{4-[([5-[(4- | 1.04-1.19 (m, 2H), 1.39-152 (m, 2H), | 465
methoxy-2- 1.66-1.87 {m, 5H), 2.14 (d, 2H), 2.25
methylphenyllamino]- | (5, 3H), 2.38-2.48 (m, 1H), 3.76 (5, |
1.3, 4-oxadiazol-2- 3H), 6.80-6.84 (m, 1H), 6.85-6.88 {m,
yl}carbonyllamino]phenyl | 1H), 7.22 {d, 2H), 7.47 (d, 1H), 7.67
teyclobexylacetic acid ! (d, 2H), 2.82 (s, 14}, 11.61 {5, 1H},
11.95 (s, 1H)

[ 659" (trans-4-{4-[({5-[(4- 0.97-1.11 (m, ZH), 1.30-1.44 (m, 2H}, | 453
fluoro-2- 1.60-1.7% (m, 5H), 2.07 (d, 2H), 2.22
methylpheny!jaminol- (s, 3H), 2.31-2.41 (m, 1H}, 6.97-7.11 {

|1 3 4-oxadiazol-2- (m, 2H), 7.15 (d, 2H), 7.56-7.65 (m, |
vijcarbonyDamino]phenyl © 3H), 9.93 (s, 1H), 10.78 (5, 1H), 11.88
Leyelohexylacetic acid (s, 1H)

660" Ttrans-d-(4-{[(5-{[4~ | 1.04-1.20 (m, 2H), 1.38-1.54 (m, 2H), | 507

f fluore-2- 1.66-1.88 {m, 5H), 2.14 (d, 211}, 2.38-
{tufluoromethylyphenylla | 2.49 (m, 1H), 7.21 (d, 2H), 7.61-7.75
mino}-1,3,4-oxadiazol-2- | (m, 4H), 7.84-7.94 (m, 1H), 10.35 (s,
yl}carbonyl]amino}phenyl | 1143, 10.87 (5, 11), 11.95 (s, 1)

'i Yeyclohexyl Jacetic acid
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W“i (rans-A4-{4-[({51(2.4- | 0.97-1.12 (m, ZHY, 1.30-1.44 (m, 21y, | 439 |
| dichlorophenylamine]- | 1.59-1.81 {im, SHY, 2.07 {d, 21, 2.31-
1,3,4-oxadiazol-2- 2.41 (m, 1H), 7.15 (d, 2H), 7.44 (d,
¥lycarbonylamine]pbenyl | 1H), 7.57-7.06 (m, 3H), 7.95 (d, 1),
teyvelohexylacetic acid 10.45 (s, 1H}, 10.85 (s, LH), 11.89 (s,
L 14y
662" (trans-A-{4-[({5-[2-  [1.04-1.21 (m, 2H), [.37-1.53 (m1, 2H), | 430
| chloro-4- 1.65-1.8 (1, SH), 2,15 (d, 2H), 2.40-
eyanophenyllaminol- 249 (m, THY, 7.23 (4, 2H), 7.69 {d,
1,3, 4-pxadiazol-2- 2H), 7.89-7.25 (m, 1H), 8.12 (d, 1ID),
yltcarbonylamiso]phenyl | 8.36 (d, 1H), 10.8% (s, 111), 11.00 (5,
i yoyelobexylacelic acid THD, 11,94 (5, LH)

663" {trans-4-{4-[{{5-[(4- 1.02-1.20 (m, 2, 1.37-1.54 (m, 2H), | 460
cyang-2- 1.66-1.88 (m, 5H), 2.13 {d, 2I1), 2.31-
methylphenylamino]- 2,44 (m, 1H), 7.23 (d, 2H), 7.64-7.81
1,3,4-oxadiazol-2- (m, 4H), 8.13 (d, 1H), 10.46 (s, 1D,

. ylyearbonylaminojphenyl | 10.99 (s, 15, 11.99 (5, 11D} ~
toyelohexyllacetic acid

664" ! (trams-d-{4-[({5-](4- 0.96-1.12 (ir, 2H), 1.30-1.45 {m, 2iT), | 483

‘ chlorg-2,5- 1,59-1.80 (m, 5H), 2.06 (d, 2H), 2,18 1
dimethylphcnyamino]- (s, 3H), 2.24 (s, 3H}, 2.32-2.40 (in,
1,3,4-oxadiazol -2- 1H), 7.14 {d, 2H), 7.25 (s, 1H), 7.57-
yl}oarbonyDamino]phenyl | 7.65 (m, 35, 9.97 (s, 1H), 10.78 (s, \]
Jeyelohexyljacetic acid | 1H), 11.87 (5, 1H) J

665" (trans-d4-(4-[({5-[(4~ | 1.03-1,24 (m, 5H), 1,37-1.54 {m, 211), | 474
cyano-2- 1,66-1.80 (m, SH), 2.15 {d, 2H), 2.39-
cthylphenyDamino]-1,3,4- | 2.48 (m, 1H}, 2.80 (g, 2H), 7.23 (d,
oxadiazol-2- 2H), 7.65-7.79 (m, 4H), $.18 (4, 1H), \
yljcarbonyljaminolphenyl | 10.45 (s, 1H), 10.97 (s, 11), 11.96 (s,

i teyclohexyDacetic acid

L 1H)
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(trans-4-£4-({5-1(2-
chiore-4-
fluorophenyl)amino]-

1,3, 4-0xadiazal-2-
yl}carbonyDamino]phenyl

teyclohexyl)acetic acid

1.01-1.22 (m, 2H), 1.34-1.55 (m, 2H),
1.63-1.89 (m, SH), 2.14 (d, 2H), 2.38-
2.48 (m, 1H), 7.22 (d, 21}, 7.30-7.41

i (m, 1H), 7.54-7,63 {m, 14), 7.70 (d,

2H), 7.90-8.01 (m, 1H), 10.47 (s, LH),
10.97 (s, 1H), 12.04 (5, 11T)

473

(trans-4-{A-{({5-[(4-
chioro-2-
methyiphenyllaminoj-

1,3, 4-oxadiazol-2~
yl}carbonyllantinc]phenyl

reyelohbexylacetic acld

dichlovephenylaming]-
1,3, 4-oxadigzol-2-
yllearbonyl)amina]phenyl
| jeyclohexylacetic acid

(trans-4-{4-[({5-[(2,3-

0.97-1.13 {m, 2, 1.31-1.47 {m, 2H),
1.60-1.8] (m, SH), 2.08 (d, 2H), 2.23
(5, 3H), 2.32-2.4]1 {m, 1H}, 7.16 (d,
23, 7.23-7.36 (m, 2H), 7.62 (d, ZH),
7.76 (d, 1H), 10.09 {5, 1H}, 10.90 (s,
1HY, 11.97 (s, 1H}

469

1.02-1.19 {m, 2H), 1.35-1.54 (m, 2H),
1.65-1.88 (1, SH), 2.144d, 23D, 2.38-
2.48 (m, 1H), 7.22 {d, 2H), 7.40-7.50
(m, 28D, 7.69 (d, 2H), 7.97-8.04 (m,
1H), 10.68 (s, LH), 11.01 (s, 1H),
12,05 (s, 1H)

489

(trans-d-{4-[{{5-[(2,5-
dichloraphenyllamino]-
1,3.4-oxadiazol-2-

¥l }earbonyDamino |phenyl
: Yoyclohexylyacetic acid

1.03-1.18 (i, 2H), 1.38-1.53 (m, 2H),
1.65-1.87 (m, 5H), 2.14 (d, 2I1), 2.38-
2.48 (m, 1H), 7.19-7.30 (m, 3H), 7.58
(d, 1H), 7.69 (d, 7H), 8.16-8.21 (m,
1H), 10.69 (s, 1H), 11.02 (s, 1HD,
12.05 (s, 1H)

489

[ 666
667
@ 668
669

o
670

{trammy-4-{4-[{{5-[{2-
bromeo-4-
methylphenyljamino}-
1,3,4-oxadiazel-2-

| yi}earbonyl)amino [phenyl

JeyelobexyDacetic acid

1.03-1.18 {m, 2I1), 1.38-1.51 (m, 2H),
1.66-1.87 (m, SH), 2.14 (d, 21{), 2.32
(s, 3, 2.38-2.48 (m, 1H), 7.21 (4,
2H), 7.28 (4, 1H), 7.56 (s, 1H), 7.63-
7.72 (m, 3H), 10.24 (5, 1H), 10.94 (s,

1H), 12.04 (5, 1H)

315
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671

| Trans-4-(-(i(- (12—
chiorn-3-

{trifluoromethylphenylla
mino}-1,3,4-oxadiazol-2-
yhcarbonyllamino } phenyl

jeyclohexyljacetic acid

[ 1.02-1.19 {m. 28), 1.37-1.53 (i, 2H),

1.66-1.88 (m, 5H), 2.14 (d, 2H), 2.38-

2.4% {m, 1H}, 7.24 (4, 2H), 7.55 {d,

1FL), 7.70 (d, 2H), 7.81 (d, 1), 8.51
(s, VH), 10.84 (s, 1H), 11,01 (s, 1H),
12,04 (s, 11

523

672

| [rans-d-(4-£[(5-{[2-
bramo-4-
{trifluoromethylphenyl]a
mino}-1,3,4-oxadiazol-2-
yljearbonyljamino} pheny!

Jeyelohexyljacetic acid

erars-d-(A-{{(5-{ [2-

cliloro-4-

(wrifluoromethyl)phenyl]a
minoj}-1,3,4-oxadiazol-2-
yiicarbonyl)amino} phenyl
Yevelohexytjacetic acid

(trans-4-{4-[({ S:i(f#

bromg-2-

chiorophenyljamine]-
1,3, 4-oxadiazol-2-
yl}oarbonyljamine)phenyl

teyclohexyllacetic acid

675

T lrans-4-(4-[((3-103-

chlorg-2-
/ methylphenylamino]-
1,3,4-axadiazol-2-

ylicarbonyl)aminciphernyl

teyelohexyl)acetic agid
- ———.

0,961 (1 (m, ZED), 1.29-1.46 (tn, 2H),
1.57-1,81 {m, 5H), 2.07 (d, 2H), 2.30-
2.41 (m, 1H), 7.16 (d, 2H), 7.63 (d,
2H), 7.80 (d, 1H), 8.02 (s, 1H), 8.17
(d, 1H), 10.56 (s, 1H), 10.96 (s, 1),
11.97 (s, 1H]

1.01-1.20 {m, 2H), 1.34-1.53 (m, 21D,

1.64-1.89 (m, 5H), 2.14 (d, 2H), 2.36-
2.4§ (m, 1H), 7.23 {d, 21), 7.70 (4,
2113, 7.84 (d, 1H). 7.96 (s, 1), 8.37
{4, 1D, 10.81 (s, 1H), 11,05 (s, 11D,
12.04 (s, 1H)

ig7

523

[ 1.03-1.20 (m, 2H), 1,37-1.53 {m, 2H),
1.65-1.8% (m, SH), 2.14 (d, 2H), 2.37-
2.48 (m, TH), 7.23 (d, 2H), 7.62-7.73
(m, 3H), 7.83 (s, LED), 7.99 (d, 1H),
10.58 (5, 1), 11.00 (s, 1H), 12.04 (s,
1H)

— e ———
1.03-1.18 (m, 2H), 1.37-1.52 (m, 2H),

1.66-1.86 (m, SED, 2.14 (d, 2H), 2.34
(s, 3F), 2.39-2.49 (m, 1H), 7.11-7.25
{m, 3H), 7.27-7.34 (m, 11D, 7.65-7.75
(m, 3H), 10.31 5, LH), 10.96 (s, 1H),
12.03 (s, 1HD)

535

409

b

320
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676 (trans-4-{4-5({5-(5~ 1.03-1.19 (m, 2H), 1.37-1.51 (m, 2H), | 513
bromo-2- 1.65-1.88 (n1, 5), 2,14 {d, 21}, 2.28
methylphenyDamine]- {s, 3H), 2.37-2.48 {m, 1H), 7.17-7.30
1,3, 4-oxadiazol-2- {m, 4H}, 7.69 {d, 2H}, 8.08 (s, 111},
yi}carbonyljamino]phenyl | 10,24 (s, 1H), 10.98 (s, 1H), 12.02 (s,
}eyciohexvilacetic acid | 11}

\ﬁr {trans-4-{4-[({5-[(2- 1.03-1.20 (m, 2FI}, 1.38-1.53 (m, 2H), | 473
chloro-3- 1.64-1.87 (m, 5H), 2.15 {d, 2H), 2.37-
fluorophenyl}amine)- 2.49 (m, 1H), 7.03-7.10 {m, 1H), 7.23
1,3, 4-oxadiazol-2- (d, ZH), 7.56-7.63 {m, 1H), 7.69 (4, |
yitcarbonyamino]phenyl | 2H), 7.97-8.05 (m, 1H), 10.69 (s, [H), i
teyelohexylacetic acid 11.03 (s, 1H), 12.07 (5, 11D [

678! 1@-@3-‘4- {A-[({5-(2- 1.04-1.20 (m, 26D}, 1.38-1.52 (m, 2H), | 469
chloro-5- 1.67-1.87 (m, 5H), 2.14 (d, 2H), 2.34 ’

' methylphenylamino]- (s, 3H), 2.30-2.49 (in, 1HY, 7.05 (d,
1,3,4-oxadiazol-2- 1), 7.23 ¢d, 25D, 7.42 (d, 1H), 7.68
ylycarbenyDaminojphenyl | (d, 2H), 7.75 (s, 1H), 10,37 (s, 1H).
teyelohexyllacetic acid ] 10.95 (s, 1H), 12.02 (s, 1H)

679" Ctrans-4-{4-[({5-[(5- 1.03-1.19 (m, 2H), 1.37-1.52 (m, 2H), | 469
chlorg-2- 1.67-1.87 (r, 5H), 2.14 (d, 2H}, 2.29
methyiphenyDamina]- I (5, 3H), 2.38-2.48 (m, 1H), 7.13 (d,

1,3,4-0xadiazol-2-
vl earbonyl}amino]pheny!

|

5 tevolohexyllacetic acid

| 1H), 7.22 (d, 2H), 7.28 (d, 11), 7.69
(d, 2H), 7.97 (s, 1H), 10.25 (s, 11D,
10.99 (s, 1H), 12.02 (5, 1H)

TThe product was recrystallised from acetic acid

Example 680

The following example was prepared by the general procedure of Example 483 using the

appropriate anitine R'NH, and isothiocyanate R%-NCS.

H o N
1N foN Re
L

£}
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| R “TTHNMRE Tms |

Example | SM | R

1.02-1.10°(38, m), 1.17-1.22 (3H, | 471
m}, 2.16+2.22 (3H, m), 2.33-2.68
(3H, m}, 3.50 (18, m), 4.06-4.11
(29, m), 721-7.28 (2H, m), 7.36
(1H, d), 7.47-7.50 (1H, m), 7.68~

! | 7.75 (3H, m), 10.95-10.97 (1H,
k ‘ { 1 m}, 11.23 {1H, s)

Example 681
The tollewing example was prepared by the general procedure ol Example 498, using

Example 6807 as starting material {SM;,

F
jo 2
_ r‘ .
Exaimple ;

f&m T 0.98-1.12 (31, 1), 1.71-1.92 (10, m), 2.13-2.24 (3, m),

2.28-2.44 (2H, m), 3.42-3.53 (11, m), 7.21-7.28 (2H, m),
5 7.35-7.40 (1H, m), 7.45-7.50 (1H, m), 7.65-7.75 (3H, m),
J_ 5 10.96 (1H, ), 11.23 (OH, 5, 12.61 (1K, 5)

Ta a stirred suspension of methyl 1-(5-{Thydrazino{oxc)acetyllamino }-3-methylpyridin-2-
yhpiperidine-4-carboxylate (Intermediate 111) (336 mg; 1.00 mmo!) in anhydrous DMA
(5 mL) was added 3 4-difluorophenylisothiocyanate (206 mg; 1.20 mmol) and the clear
solution, obtained on warming, was heated (o 45°C for 1hr. EDAC (231 mg) was added

322
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. and the reaction heated at 85 °C for 1br. The reachion mixiure was eodled and water (5

mL} wag added, The precipitated solid was filtered off and dried under vacuum at 60 °C to
leave the title compounds as a yellow powder (38 1mg, 81% vield). 'H NMR § 1.62 - 1.81
(mm, 2H), 1.83 - 2.00 (m, 2H), 2.16 (s, 3H), 2.51 - 2.39 {m, 1H), 2.65 - 2.84 (m, 2H), 323 -
341 (m, 2H), 3.70 (3, 3H), 7.28 - 7.40 (an, [H}, 7.39 - 7.57 (m, 1H)}, 7.59 - 7.76 (ms, 11},
7.90 (4, 1TH), 8.44 (d, 111), 10.97 (s, 1H), 11.16 (5, 1H). MS m/e MH" = 473,

In a similar manner, from the appropriate hydrazides {Inlermediates 111 to 113} and the

commercially avuilable isothiocyanates, the following example were synthesised.

— B R
O 1 o

N
Example Name T 'HNMR B MS
mfe
i ‘ | M+H"
683 Methyl [-(3-methyl-s-{f(5- [ 1.62-1.79 (m,2H), 1.83 - | 521
R=4-0CF; | {[4- 1,97 (m, 2H), 2.25 (s, 3H),
trifluoromethoxy)phenyljamin | 2.44 - 2.52 (m, 1H), 2.66 -
oi-1,3,4-oxadizoj-2- 2.81 (m, 2H}, 3.19 - 3.37 {m,
yirarbonyl]aminolpyridin-2- | 2H), 3.66 (s, 3H),7.40 (d,
vlipiperidine-4-carboxylate 2H), 7.69 (d, 2H), 7.90 (d,
1H), 3.43 (d, 1H), 10,98 (s,
1H), 11,16 (s, 1H) 1
684 T 1.61- 182 (m, 2H), 1.85- | 505
Remgocpy | oyl IHEmetybSAIG- oo o 2H), 28 (o, 31D,
b 2,52 - 2.58 (m, 11}, 2.68 -
triﬂuaronmt'lhyI}phenyl]amino} 2.83 (, 2H), 3.24 - 3,42 (m, r
-1.3.4-oxadizol-2- IH), 3.58 (s, IH), 7.6 - 7.8
yijcarbonyljamino} pyridin-2- (mn, 4ED), 7.92 (4, 1H), 8.45
yhpiperidine-4-carboxylaie (4, 1ED, 11.00 (s, 1D, 11.39
o lew I
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683 | 11164, 30), 1.59 - 1.80(m, | 465
R =4-Et Methyt I-{3-I{E5-{¢5- 2H), 1.86 - 1.99 (m, 2H), 2.19
l ethylphenyljaminei-1,3,4- (s, 3H), 2.51 - 2.64 (m, 3H),
oxadiazol-- 2.68 - 2.83 (m, 20, 3.31 {d,
yl}carbonylaming]-3- 2HD), 3.58 (s, 380, 7.22 (d,
J methylpyridin-2yl} piperidine- OH), 7.50 (d, 2E), 7.90 (4,
+-oarboxylate 1H), 8.44 (d, 1H), 10.83 (s,
| i LH), 10.95 (s, 1H)
G SN @
O
[Example [ Name TTHNMR 3 MS |
!I m/e
M+H'
636 Methyl (1-{5-(¢ {5-[(3.4- 1.24 - 145 {m, 2E), 1.66 - 1.78 | 487
R=34-diF | difluorophenyl)atmine]-1,3,4- | {m, 2H}, 1.78 - 1.92 (m, 1H), -
oxadiazol-2- [ 218 (s, 3H), 2.31 {d, 2H), 2.60 -
/ yl)earbonylamino]-3- 2.75 (m, 2H), 3.25 - 3.39 {m,
| methylpyridin-2-yl}piperidin- | 2H), 3.56 (s, 3H), 7.28 - 7.39 !
4-yljacetate (m, 1}, 7.39 - 7.53 {m, |H),
7.62-7.74 (m, 1H), 7.89 (d,
1H), 8.43 (d, 1H), 11.06 s, 1H),
1130 (s, 1H)
687 - 1.24 - 1.43 (m, 2H), 1.63- 1.79 | 535
R =4.0CF, - | Vot Gmelyl-3-A0- 4 o 1 79 1.92 (m, 11,

' {4 2.25 (s, 3H), 2.32 (4, 21D, 2.61 -
triftuoromethyliphenyl]amino} - 275 (m, 250, 322 - 3.3 (a,
1,3,4-oxadizol-2- OH), 3.65 (s, 3H), 7,40 (4, 2H),
yl)carbonyllaming }pyridin-2- 7.69 (d, 215, 7.90 (d, 14), 843
yhpiperidin-4-yiJacetate (d, 1H), 10.98 s, 1TD), 11.23 (s,

Cla
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oxadiazol-2-
yl}carbonyljaming)-3-
methylpyridin-2-y1} piperidin-
4-y]ypropanocate

L. 2,73 (m, ZH),3.21 - 3.46 (m,

2H),1.67 - 1.79 (m, 11),1.92
(s, 3H),2.10 - 2.23 (m,
IH),2.24 - 2,34 (m, 1H),2.56

3H)4.02 - 4,13 (m, 2H)},7.27

- 302 -
1H),
688 [12377.48 (m, 2H),1.66 - 1.79 | 519
R=g.cp, | e IEOmetbyls-{1G- o178 -1.93 (m,
’ te- 14,217 (s, 3H),2.32 (d,
trifluoromethyphenyl]amine ) - 2H)2.59 - 2.75 (m, 2H),3.24 -
1 1,3,4-oxadizol-2-

3,41 (m, 2H),3.70 (s, 3H),7.61 -
yljcarbonyl]jaming  pyridin-2- | 7.84 (m, 4,7.90 (d, 1H),8.43
ylipiperidin-4-yl]acetate (4, TH),10.98 (s, 1H,11.48 (s,

/ 1H)
659 T ” 117, 30,124 - 144 (m, ~ | 479
| R = 4-Ft Methyl (1-{3-{(13-[¢3- 2H),1.67 - 1.78 (1, 2H),1.79 -
ethylpheaytjamino]-1,3,4- 1.90 (m, 1H),2.16 (s, 3H),2.31
oxadiazol-2-

{d, 2H),2.57 {q, 2H),2.62 - 2.75
y1}carbonyl)aming)-3- (m, 2H),3.22 - 3.39 (mn,
methylpyridin-2y1}piperidin-4- 23,67 (s, 3H),721 (4,

| yhacetate 2H),7.49 (4, 2H),7.89 (d,
VE)L8.43 (d, 1H),10.81 (s,
1H),11.02 (s, 1H)
{ Nl - ,@
% - H Dﬂ‘ﬁ %
Example Name 'H NMR & B MS |
m/e
F Mo
690 Bthyl 2-(1-{5-[{{5-[(3,&- 1.08 (d, 3H),1.19 (t, 3H),1.29 | 515
R=34-diF | diPbuorophenylamino]-1,3,4- |- 1.45 {m, 2H),1.55 - 1.67 (m,
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il

( VHL7.61 - 7.75 (m, [H),7.59

738 {m, 1HY,7.38 - 7.53 (m,

(d, 1H),8.43 (d, 1H),11.37 (s,

LH). -
691 B 1.08 (d, 3H),1.19 {t, 3H),1.29 | 563
R=a-ocr, | olZU-Gamedyl5-(1G- )y o 2H),1.51 - 1.68 (m,
([ 2H),1.67 - 1.79 (m, 1H),2.24
trifluoromethyl)phenyl]amino} - (s, 3223 - 2.35 (m,
13 4-oxedizol-2- 1H).255 -2.76 (m, 2H)3.22 |
ylcarbenyllamino} pyridin-2- -3.44 (o, 3407 (.
{ ylypiperidin-4-yl]propanoate i 21),7.39 (4, 2H).7.67 (4,
[ 2H3,7.87 (d, 119,8.40 (4,
111),11.05 (s, L)
692 1.06 (4, 35),1.20 (g, 533
R=24. | EWEA-Gmetyl S-Sy os ) g 208t
- [(2,4,5-trifluorophenyl}amino]- 167 (m, 263,168 - 1.78 (.
1,3, 4-onadiazol-2- 1H),2.14 (s, 3H),2.24 - 2.38
vi}carbonyDamino]pyridine-2- (m, 1H)2.53 - 2.73 (m,
| Yipiperdin-d-yDpropanoate 1}, 500 5 4 (m, 3H),4.08 |
(q, 211),7.67 {q, 1H),7.88 (d,
1E),8.15 (g, 1H),8.43 (d,
1H),10.98 (5, 111)
693 1.08 (4, 3H), 1.19 (g, 6H), | 507
R =4-Et Bty 2-(1-{5{({5-1(+- 1.35 (m,2H), 1.60 (m, 2H), '

cthylphenyljamino}-1,3,4-
oxadiazof-2-
yl}carbonylaming]-3-
methylpyridin-2yl}piperidin-4-
ylpropanoate

1.73 (m, 1H), 2.20 (s, 310,
230{m, 1H}, 2.58 (g, 2H),
2,60 (m, ZH), 3.37 {m, 2H),
4.07 {g, 211y, 7.20 (4, 2H),
7.48 (d, 2H), 7.85 (d, 1H),
8.42 (d,2H), 10.84 (s,1H),
10.97 (s,1H)

32
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hydrolysis (ollowing the method of Example 320.

{/_C/ ; Y l /@
! Example Name 'H NMR & | MS
m/c
M+H*
694 (1-{5-[({>-[(3.4- 118 - 141 (m, 2H), 1.61- | 473
R=34-dil | difluorophenyllamino}-1,3,4- ) L7 (m, 2H), 1.75 - 1.8% (m,
oxadiazol-2- C1H), 2.13 (@, 2H), 2.28 (s,
ylicarbenyljaming]-3- 3H), 2.69 - 2.91 (m, 2H}, 3.31
methylpyridin-2-y1}piperidin-  { - 3.48 (m, 2H), 7.22 - 7.32
4-yDacetic acid (m, LH), 7.32 - 747 {m, 1),
7,56 - 7.68 (m, 1H), 7.7 (s,
LH),8.43 (d, TH), 1113 (s,
| 1H), 11.31 (s, 1H)
693 1.27 - 1.48 (m, 213, 1.70 - | 521
R =4.0CF, [1-(3-methyl-5-{[(5-{[4- 1.85 (m, 2H), 1.84 - 1.99 {m,
{triﬂummm&th:axy)phenyl]atnin (H), 2.21 (4, 2HD), 2.35 (s
0}-1,3,4-oxadiazol-2- 3H), 2.79 - 3.02 (m, 2H), 3.42
yljcarbonyl]aming } pyridin-2- -3.54 (m, 2H), 7.41 (d, 21D,
’ Dpipecdindyllacetioaid | D0 ol
8,44 (s, 1H), 11,14 (s, 2H).
696 T 127-1.49 (m, 2H), 1.71- | 505
R = CF} L1-(3-methyl-3-{[(5-{14- {.85 (m, 2H), 1.85 - 1.98 (m,
(triflucromethylyphenyllamino 1H), 2.22 (6, 2H), 2.34 (s,
J-1,3,4-oxadiazol-2- 3H), 2.81 - 3.00 (m, 2H), 3.43
yl)carbonyl]amine }pyridin-2- - 3.54 (m, 2H), 7.78 (q, 4H),
yl)piperidin-4-yl]acetic acid 8.06 (s, 1H), 8.51 (d, 1H),
3| 11.23 (s, 1H), 11.55 (s, 1H)

32%
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697 1.16(t, 3HY, 1.27 - 146 (m, | 465 —|
R = 4-Ft {58 ft- IH), 1.72 - 1.85 (mu, 2H), 1.85
. ethylphenyljamino}-1,3,4- 194 (m, 1H), 2.21 (d, 25D,
oxadiazol-2- 2.35 (s, 3H), 2.57 (g, 2H),
sHjearbonyljaming-3- 2.80 - 2.96 (m, 2H), 3.43 - !
methylpyridin-2-y13 piperidin- 3,54 (, 211, 7.21 (d, 21D,
| yliacetio scid 7.51 (d, 2H), 8.03 (5, 1H), |
8.50 (d, 1H), 10.86 (s, 1H),
11.26 (s, 1H) |
o WAL )
4 A A
Example Name " TTHNMR & T Ms ]
m/e
M-I
698 - £5-[({5-[(3 4 1.55- 173 (m, 2H), 1.78 - 459
R=34-dif | difluorophenyliamino]-1,3,4- 1.92 (m, 2H), 2.25 (5, 3H),
oxadiazol-2- 2,30-23% {m, 1H), 2.73 -
yl}carbonyl)aming]-3- 2.52 (m, 2H), 3.29 - 3.43 (m, &
methylpyridin-2-yl}piperidine- | 2H), 7.19 - 7.32 {m, 1), 7.32
d-carboxylic acid - 745 (m, 1H), 7.54 - 7.71
(m, 1H), 8.01 (s, 1H), 8.41 (4, l
1 1H), 11.08 (s, 1H), 11.18 (s,
1H), 11.30 (s, 1H)
690 i 1.64 - 1.82 (m, 2H), 1.86- | 507
R=0CE, | ¢methyl->-{G5-{I4- 2.0 (m, 2H), 2.32 (s, 3H),
(trifluoromethoxy)phenyl]amin 2.38 - 2.45 (m, 1H), 2.77 - ' !
| 01,3 4-oxadiazol-2- 2.97 (m, 2H), 3.32 - 3.48 (m,
yl)carbonyljaniing } pyridin-2- 2T, 7.38 (d, 2H), 7.65 - 777
yhpiperidine-4-carboxylic acid am, 28D, 8.09 (s, 1H), 849 (d,

11D, 11.14 (s, 1ED), 11.26 (s, '

)

&
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4 | ' \ VH), 1131 (5, 411y } o
700 1.55-1.74 {m, 2H), 1.30 - ‘ 491
R =CF, L-(3~-methyl-5-{[(5-{[4- 1.93 {m, 2H), 2.16 (s, 1H),
(ifluoromethylphenytlamino 233239 {m, 1H), 2.76 -
}-1.3,4-oxadiazol-2- 2.92 (ra, 2H), 3.28 - 3.43 (m,
| yljcarbonyl]amino} pyridin-2- 24}, 7.62 779 (an, 41, 7.95
| yl)piperidine-4-carboxylic acid (s, 1H), 8.4 (d, 1H), 11.12
(s, IHD), 11.38 {s, 1H), 11.51
| (s, 1H) g
70 ' 117 (t, 3H), 1.59- 1.82(m, | 451
' R=4-Et LA 7H), 1.87 - 1.99 (m, 2H), 2.23 )
cthylphenylamino}-1,3,4- 2233 (m, 341, 2.37 - 2.47

adiazol-2-
oxadiazo (m, 1H),2.59 (q, 2i), 2.79 -

2.93 (n, 250, 3.34 - 3.47 (m,
2H), 7.21 (d, 2H), 7.45 - 7.55
) {m, 2H), 7.97 (s, 1H), §.44 (s,
| 159, 10.84 (s, 1HD), 10.94 (s,
o {H), 11.16 (s, 111)

yl}carbonylyamine]-3-
methylpyridin-2-yl} piperidine-

4-carboxylic acid

Example 702; 1-{5-{{(53-{[4-{4-Fluorophenoxy)phenyljamino}-1.3.4-pxadiazoi-2-

yDcarbonyllamine}pyridin-2-yiypiperidine-d-carboxylie acid

= O T,

To a stirred solution of methiyl 1-(5-{[{5-{{4-{4-fluorophenoxy)phenyl]aming}-1,3 4-
oxadiazol-2-ylYcarbonyljamino}pyridin-2-yDpiperidine-4-carboxylate (Example 705, 415
mg, 0.78 mmol) in MeOH (5 mL) was added 20 NaOH (2 mL, 4 mmol} 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 HC), the solid was filtered and dried
to Jeave a cream solid (234 mg). Glacial AcOH (~40 mL) was addad and the suspension

heated to 150 °C, a small amount of material stil] didn't dissolve so ihe sispension was



0

15

20

WO 2N06eMa418y PTG BE!HIS!!HHTiﬁ

- 347 -

filtered and allowed to conl. The resulting solid was filtered and dried whder vacutm at 40
°C to leave a white solid, 106 mg.

'"HNMR § 1,57 - 1.66 (m, 2H), 1.91 - 1.95 (m, 2H), 2.56 - 2.62 (m, 1H},3.14 - 3.20 {m,
2iT), 4.14 (d, 2H}, 7.01 - 7.04 {m, 2H), 7.11 (d, 2H), 7.22 {t, 2H), 7.26 - 7.31 (m, 1H),
763 (d, 2H), B.14 (d, 1k, 8.51 (s, 1H), 1106 (s, 114), 11.24 (s, 11Ty MS m/e MH 519,

FExamples 703 and 704 were prepared using the procedure described above, from Examples
707 and 706 respectivaly,

Example 703: 1-(5-{1{5-{j4-{4-Fluorophegnoxy)phenyliamino}-[.3 4~oxadiazol-2-

yhcarbonyliamineinyridin-2-y1)-4-methylpiperidine-4-carboxylic acid
0.
Wl ey
HGW:‘OJ - }r‘éﬁj\ /O ©F
| o) L
a G H

HNMR 8 1.17 (3, 3H), 1.37 - 1.43 (m, ZE), 1.97 - 2,00 (m, 21, 3.1 &, 2H), 3.86 - 3.89
(m, 2H), 6.87 (d, 1H), 7.01 - 7.04 (m, 2H), 7.09 (d, 2H), 7.22 it, ZE), 7.62 (d, 2H), 7.90
(4, L, .47 (s, 111}, 10.94 (s, TH), 11.00 (s, 1H}, 12.41 (s, TH):MS m/e MH" 533,

Exampfe 704; [i-(5-{{(5-{[4-{4-Fluorephenexyiphenvllaminol-1,3.4-oxadjazpl-2-

Nearbonylamino}pyridin-2-yipiperidin-4-

Lo A O,

'HNMR § 1.15 ~ 1.24 (m, 2H), 1.73 - 1.76 (m, 2ED), 1.90 - 1.94 (m, 34), 2.19 (3, 2H), 2.83 -
2,89 {m, 2HD), 4.20 - 4.24 {m, 2H), 6.93 - 7.04 (m, 3H), 7.11 (4, 2D, 7.19 - 7.24 (m, 2H),
7.62 (d, 2H), 7.96 (d, 150, 8,46 (s, 1H), 11.61 {5, 21 MS m/e MH* 533,

Example 703: Methyl 1-(5-{[(5-{j4-(4-fluorophenosy)plienyllaminol-1.3.4-0xadiazoi-

2-¥Dearbonvilaminolpyridin-2-vDpiperidine-4-carboxylate

HOJ_CWQIEIH;E\HQ D\QF

230
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To a stitred solution of 4-{4-fluorophencxylaniline {190 mg, 0.93 mmol) in anm
DMA (4 mL) was added 1,1-carboncthioylbis(] F-imidazole) (167 mg, 0.53 mmol) and
the mixiure stirred at ambient temperature for 1hr. Methyl 1-(5-
{[hydrazino(oxo)acetylJamine} pyridin-2-yl}piperidine-4-carboxylate (250 mg, 0.78 mmol)
was added and the reaction mixture was heated to 50 °C for Thr, EDCLHCI {180 mg, 0.93
mmol) 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 (~15 mL) and dried to Jeave the title compound as a pale yellow solid
(415 mg, 0.780 mmol, 100%). "H NMR 5 1,50 - 1.58 (m, 2, 1.87 - 1.90 (m, 2H), 2.61 -
2.67 (m, 1), 2,90 - 2.94 (m, 2H), 3.62 (s, 3H), 4.17 (d, 2H), 6.87 - 6.89 (m, 1), 7.00 -
7.10 {m, 4H), 7.19 - 7.23 {m, 2H), 7.60 - 7.63 (m, 2H), 7.90 - 7.92 (m, 1H), 8.48 (5, 111},
10.95 (s, 1H), 10.99 (5, 1H); MS m/e MH* 533,

Examples 706 and 707 were prepared using fhe procedure described above.

Example 706: Methyl {1-(S-{[(5-{{4-(4-fluorephencxylphenyl] aming}-1,3,4-oxadiazol-
2-¥Decarbonyliamino}pyridin-Z-vhipiperidin-4-vl]acetate

2oy I

Metliyl [1-(5-{[hydrazino(oxojacetyl]amino} pyridin-2-ylypiperidin-4-yljacetate (262 mg,
0.78 mmol}) was used instead of ethy!l 1-(5-{[hydrazino{oxo)acetyllamine } pyridin-2-

yl)piperidine-4-carboxylate. The title compound was isolated as a pale yellow solid (379
mg, 0.694 mmol, 89%). '"H NMR & 1.14 - 1.20 (m, 2H), 1.68 - 1.73 (m, 2H), 1.91 - 1,85
{m, 1H}, 2.28 (d, 2H), 2.76 - 2.82 (m, 2H), 3.60 (5, 3H), 4.22 - 4.25 (m, 2H), 6.84 - 6,86
{m, IH), 7.00 - 7.10 (m, 4H), 7.19 - 7.23 (m, 2H}, 7.60 - 7.63 (m, 2H), 7.88 - 7.90 (m,
1H), 8.46 (s, TH), 10.93 (s, 1H), 10.99 {5, 1H); M5B m/e MH" 548.

331
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Example 707: Methy) 1-(5-{[(5-{{4-(4-fluorophenpxyiphenyllamino}-1,3,4-0xadjazol-

- 2=¥hecarbonyljamine} pyridin-2-y1)-4-methylpiperidine-4-carboxvlate

HD{?"@PD H‘EF—E;E\H D \@\F

Methy! 1-(5-{[hydraino{oxolacetyllamino} pyridin-Z-y[)-4-methyipiperidine-4-
carboxylate {262 ng, (.78 mmol) was used instead of sthy!l 1-(3-
{Ihydrazino{oxe)acetyilamino } pyridin-2-yDpiperidine-4-carboxylate, The title compound
was isolated as a pale brown solid (410 mg, 0.75 mmol, 96%), YINMR § 1.18 {1, 3},
LA4L - 147 (m, 25, 1.96 - 2,02 (m, 2Hj, 3.08 - 3.13 (. 2H), 3.65 (s, 3H), 3.84 - 3.98 (m,
2H), 6.86 - 6.88 {m, 1H), 7.00 - 7.10 (m, 4H), 7.19 - 723 (mn, 2H), 7.60 - 7.63 (m, 2H),
7.89-791 (m, LH), 847 (s, 1H), 10.94 (s, 1H), 10,99 (3, 1H}; MS m/c MH" 548,

Example 708: (1-15-[{{5-)(3, 4-difluorophenylamine)-1.3,4-oxadiazo] -2~
yllearbonyamino]lpyridin-2-v1}-4-methylpiperidin-4-yljacetic acid

NeatatiVe,
MG

Prepared from Intermediate 114 by hydrolysis using 5 equivalents of 2M NaOH in MeQH

followed by putification on a reverse phase system eluting 5-95% water (0.2% TFA) —
MeCN (0.2% TFA). 'H NMR § 1.07 (s, 3H), 142 - 146 (m, 2E), 1.56 - 1.6 (m, 2H),
2.24 (s, ZH), 3.40 - 3.47 {m, 2H), 3.58 - 3.62 (m, 21), 6.88 {d, 1H), 7.34-7.36 {m, IH),
7.50 (q, 1H), 7.68 - 7.73 (m, 1H), 7.91 (4, 1H), 8.46 (s, LT}, 10,98 (5, 1H), 11.27 (5, 1H),
12.04 (s, 1H); MS m/e MH* 473,

The following compounds wete prepared from the appropriate esters {Intermediates 115-

117} m the same manner as described above:

R?

—’é( _:\ _HH i~ /@Hz
O g
R

33L
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Example | Name "I NMR (400 MHz, DMSO) 5 | MS
mfe
M+Hif
9 i (dmethyl-1-(S-[({5-[(2,4,5- | 1.02 (s, 3H), 1.37 - 141 (m, 491
R'=R*=R}<F | trifluorophenyllaminc]-1,34- | 2H), 1.51 - 1.56 (m, 2H), 2.19
' oxadiazol-2- (5, THY, 3.34 - 3.39 (m, 2H),
ylicatbonyllamino]pyridin-2- | 3.33 - 3.56 (m, 2}, 6.82 (d,
| l}piperidin-d-yhacetic acid | 1H), 7.65 - 7.72 (m, 1H), 7.84 _
i | (d, 1H), 8.10 - 8.17 (m, 1H),
| | 841 (s, 1H), 10.94 (s, 1H),
‘ ‘ 11.05 (s, 1H}, 11.99 (s, 1H)
\ 710 | [4-methyl-1-(5-1[(5-{[4- 11.5G (s, 1H), 11.19 (s, LH), 505
R'=R*=H, | (trifluoromethyljphenyl]amino | 8.48 (s, 1H), 8.06 (4,1H), 7.82 -
‘ R*=CF; | }-1,3,4-oxadiazol-2- ‘ P97 (m, 4HY, 7.16 - 7.11 (m,
, ylearbonyllamino }pyridin-2- | 1H), 3.66 - 3.62 {m, 2H), 3.51 -
vljpiperidin-4-yl]acetic acid 3.47 (m, 2H), 2.27 (s, 2H),
1.66 - 1,62 (m, 2H), 1.52- 1.46
’ | (m, 21D, 1.09 (s, 3H); CO.H
1ot Seen,
711 [1-{5-{[{5-{[4-(4- 1.07 (5 3H), 1.41 - 1.46 (m, 547
R'<R™=H, | flucrophenoxy)phenyllamino}- | 2H), 1,56 - 1.62 (m, 2H), 2.24
/ R*=Q(4-F- | 1,3,4-oxadiazol-2- { (s, 2H), 3.41 - 3.45 (m, 2H),

CeHa) vlcarbonyl)amine }pyridin-2- | 3.57 - 3.63 (m, 2H), 6.84 (4,
yl)-4-methylpiperidin-4- H), 7.00 - 7.04 (m, 2H)}, 7.09 (d,
yljacetic acid 2H), 7.21 (t, 2F), 7.62 (d, ZHD),

7.91{d, 15D, 8.46 (s, 1H), 10.95
{s, 16}, 11.00 (s, 1H), 12.03 (5,
1)

223
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Example 712 2-(j-{3-Methyl-5-[({5-[(2.4.5-triflucropbenyDaming]-1,3.4-oxadiazel-2-
|

ropanoic acid

%@WW%Q |

Ethyl 2-{1-{3-methyl-5-[{{5-[(2,4,5-itifluorophenyamino}-1,3,4-oxadiazol-2-
3'1}carhon:,rljamiur:r]p}fridine—2~}f1}piperidin—4~y1jpropauaate {Exanple 692} (70 mg; 0.13

yileatbonvDaminglpyridin-2-vl}piperidin-4-

mmaol) was disgolved in dry THE (2.0 mL), reated with potassium winmethylsilanolate {167
mg; 1.30 mmol) and placed in a Biotape ‘Initiator’ microwave, The reaction was heated at
90°C for 35 mins., monitoring by LOMS, as a yellow precipitate formed. The reaction was
incomplete (~9% ester rewmained), A further portion of potassium trimethylsilanolate (17
mg) was added and the reaction was returned to the microwave for 15 mins. Very little
more reaction was seen {le ~3% of starting ester remained). The resulting yellow
suspension was treated with water (3 mL) and acidified, o about pH 2, with dropwise
addition of ag, 1M HCL. With vigorous stitving for ~13mins, a white precipitate formed
which was filtered, washed with water and dried under vacuum at 60 °C io give the title
compound (45 mg; 79% yield).

"H NMR 8 1.08 (d, 3H), 1.29 - 1.53 (m, 2H), 1.58 - 1.83 (m, 3H), 2.16 - 2.28 (m, 1H), 2.34
{3, 3H), 2.74 - 2.94 (m, 2H), 3.43 - 3.56 (m, TH), 7.64 - 7.7% {m, 113, 2.01 (5, 1L, .08 -
8.21 (m, 1H), 8.44 (s, 1H), 11.02 (s, LHD), 1126 {s, 111}, ME* = 505.53.

Preparation of Starting Materials
Intermediate 1; _Metmt'l [(4-morpholin-d-v] phenyDaminol{axaiacetate

0 0
S
SV

Meihyl chlorooxaacetate (4.64 miL, 50 mmol} was added dropwise t¢ an ice cooled solution

of 4-morpholincaniline (8.91 g, 50 mmol) and ethyldiisopropylamine (4.4 mL, 55 mmol) in
DCM (125 mL). The reaction was stinted for 2 h at room temperature then quenched with
water {100 mL}).The organic layer was removed, dried (MgS04), filtered and svaparated to
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give the title compound (11.7 g, $9%): 'H NMR 510.63 (1H, 5, 7.61 (2, d), 6,92 (2H , &),

3.88 (3H, 5}, 3.78-3.68 (4H, m), 3.15-3.04 (411, m); MS mie MH" 265,

The following intermediates were prepared by the general procedwre of intermediate 1

(imethod D1) using intermediates 36 and 38, known anilines [fer-butyl 4-(4-amino-2-

fluorophenylipiperazine-1-carboxylate (WO 2004018439}, S-aming-2-morpholin-4-
vibenzonitriie (WQ 2000047558 ), (3-methyl-4-morpholin-4-ylphenyliamine (DX
10220048), (3-Nuoro-4-morpholin-4-ylphenyljamine (3. Med. Chem. 1996, 39, 673-679)]

and commercially available anilines. Inomethod D2 tricthylamine was used as the base

instead of ethyldiisopropylamine and in Method D3 pyridine was used:

0. Q-
RB N\
.
2 N ﬁ
AN A
Inter | X 7Y (R ['HNMRS (Ms Method |
nife
M
- - :
2 CH; CH 'H 763 D2
3 NMe CH {H 7% D3
4 NAc Tce 12 | 1306 [D2
SV S S -
3 NBog )CH H 10,58 (1H, 5), 7.80 (1H, a), 308 | D2 l
6.95 (1H, ), 3.80 (3H, 5),
) } 3,40-3,45 (4H, m), 3.00-3.10
{411, m), 1.40 (9H, 5)
6 0 Tca (=B 10.85 (1H, 5), 7.89 (1H, d), 299 | D1
7.68 (15, d), 7.17 (1H, d), 3.85
(3H, 5), 3.76-3.70 (4H, m),
2.98-2 90 (45, m)
7 0 CF |H 10.74 (1H, 5), 7.65-6.97 (3H, | 283 D3
m, ), 3.86-3.69 (7K, m)}, 3.31-

235
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Inter 1% |Y (R [ 'HNMRS “TMS | Method
l (F 1)
MR
CON [B 1001 (11, ), 8.07-7.64 (2L, (390 | D3

1

i}, 7.21 (1H, t), 3.86-3.71
(7H, m), 3.28-3.06 {(4H, m}

, 10.53 (1L, 5), 7.53-7.46 (20,

m), 7.00 (1H, &), 3.83 (34, 5),
3.75-3.68 (4H, m), 2.82-2.76
(4H, m), 2.23 (3H, )

10.74 (1M, 5), 8.48 (1H, d),
7.91 (1H, dd), 6.88 {1H, o),
385 (3H, 5), 3.74-3.66 (4H,

my, 3.45-3.37 {4H, m)

1] ( 11.01 (1H, s, 8.57 (1H, d},
| 8.19 (1H, d), 3.85 (3H, 5),3.72
(45, 1), 3.23-3.17 (41, m)

i1 o N
17 e )ﬂ ™

13 NAG CMe
14 NBae CF
13 Thc N

o

10.59 (1H, 51, 7.56-7.46 (2H,
m}, 6.98 (1L, ), 3.83 (34, 5),
3.6043.50 (41, m), 2.84-2.69
(4F, m), 2.25 (3H, s), 2.02
(3, %)

\0.82 (14, 53, 7.61 (1H, ad), |326 |D3 |
7.48 (1H, &), 7.03 (1H, 1), 3.83 | [MH-

| (3H, 5), 3.50-3.41 (4H, m}, CoHal"

2.96-2.87 (4H, m), 1.41 (94, 5)
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[ TH NMR & T (s
/e
MH"
10.69 (1H, 5}, 8.45 (1H, %), 365
7.85 (11, d), 5.75 (2H, 5), 3.80

Method

H

Intermediate 17: Methyl {{4-iodopheayllaminul{oxo)acetaie

The title compound was prepared by the general procedure of intermediate 1 using
triethylamine as base and 4-todo-apiline. This yielded the title compound as a pale brown

solid; MS m/e MH" 306,

Intermediate 18: 2-Hydragino-N-{4-morpholin-d-ylphenyl}-2-oxuacetamide

H
N-NH, '

o
GC!" ’Q—ﬁ °

Hydrazine hydrate {1.25 mL, 25 mmol) was added to a stivred suspension of methyl [(d~

morpholin-4-ylphenyl)amino](oxolacelate (intermediate 1, 6.6 g, 25 mumoi) in methamno!
(150 mL). The reaction wag heated to 75 °C for 2 h during which time the precipitate
thickened. Afier cooling the precipifate was filiered and washed with diethyl ether (50 mL)
and dried to pive the title compound (6.32 g, 94%:

"H NMR 5 10.38 (1E, 5}, 10.15(1H, 5}, 7.69 (2H, o), 6.91 (2H, &), 3.75 (41, m), 3.08 (48,
m3; MS m/e MH” 265. '
Intermediates {9-33 were prepared by the general prﬁccdurﬁ of intermadiate 18 using

futermediates 2-16 and either miethanot ar ethano] a3 solvent.

3
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0 H“NH
R _ ?‘,,(\ 2
N
| Intermediate | X lY T "H NMR (DMSO-dg) 5 [ MSm/e
| : M
19 e, lcH |H 263
|20 NMe [CH {H T
21 NAe |[CH [H B 306
22 " [NBoe |CH |H ‘_ 308
73 0 CCl |H [ 10.68 (1H, 5), 10.22 (1H, bs), 7.97 | 299
(1, 5), 7.75 (1H, dd), 7.17 {14, d},
4.60 (2H, bs), 3.78-3.71 (4L, m),
2.98-2,91 (4H, m}
24 0 v IH 7.67 (1H, dd), 7.60-7.54 (LM, m}, ! 283
7.00 (1H, 1), 4.78-4.24 (3H, m),
3,71 (44, 1), 2.95 (4H, )
25 0 CC |[H [1078 (0L s), 1027 (1H, 8), 8.15- | 290
| N 8.11 (1M, m), 8.01 (117, dd), 7.18
: (UM, @), 4.5 (214, bs), 3.74 (48, D),
FL N {1.09 @41,
26 G CMe | H 10,34 (1T, bs), 7.65-7.53 (2H, m), | 279
L 6.98 (1H, ), 4.57 (2H, bs), 3.71
(4H, 1), 2.78 (4H, 1), 2.22 (3H, )
27 0 N |H | 10,54 (1H, s), 10.20 (IH, bs), 8.54 | 266
{1H, s), 7.95 (1H, d), 6.84 (11, d),
4,60 (2H, bs), 3.73-3.66 (4H, m),
3.44-3.36 (4H, m) -
28 O~ [N [Cl |10.85(iH, bs}, 1025 (1H, bs), 8.65 | 300
(1H, ), 8.25 (1H, d), 4.62 (2H, bs),
| | 3.71 (4, 0, 3.18 (411 ) |
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Intermodiate | X Y B ['HNMR (DMSO-dg) 6 MS m/e
| -
79 TNae ™ TCMe |H [ 1045(1H, 8), 7.657.53 (2H, m), | 320

’ 6.97 (1H, d), 4.57 (2H, bs), 3.59-
3.50 (4H, m), 2.82-2.69 (4H, m),
2.24 (3H, 5), 2.02 (3H, 5)

30 NBoe |CF |H |10.62(1H,9), 1022 (1H.5), 7.68 | 326
| (R, ddy, 7.56 (18, d), 7.01 (1K, 1), | [MH-
| 4.55 (2, bs), 3.49-3.41 (4H, m1), | CaHa]®

1 ’ 2.94-2.86 (4H, m), 1.41 (9H, 5)

3 Nhde

2

279

12 NAcC

Z
sy

10,45 (1H, 8), 10,16 {14, s), 8.50 | 307
| (15, d), 7.50 (1H, dd), 6.9 (1H, d),
! 4,60 (2H, bs), 3.50 (6H, m), 3.40
(2H, m), 2.00 (3H, 5)

33 NBOC [N YH [ 1045 (1H, s), 1016 (1H, 5), 850 | 309
(1H, d}, 7.90 (11, dd), 6.90 (1H, d), | [MH-
4.60 (21, bs), 3.00 (8H, ), 2.00 CaHy]*

J {SH, =) _‘L_

Intermediate 34 : N-{4-Todophenv]}-2-hydrazine-2-pxoacetamide
The title compound was prepared by the general procedure of intermediate 18 using

Intepmediate 17.

M8 mve MY 306,

Intermediate 35; N-{4-lodophenyh-5-[{2-Auorophenyl)aminel-1,3 4-oxadiazole-2-
carhoxamide

The title compound was prepared by the general provedure of Example 1 using methyl _

[{4-iodophenyljamino]{oxo)acetate.
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S
N ) rH
i H F
MS mie MH' 425,

This compound is a compound of formula (I} and so forms part of the invention.

Intermedizie 36: 1-Acetyl-4-(d-amino-2-methylphenyl)- piperazine

Qo
M NH
x}*N\__x’vQ‘ 2

Palldium on carbon catalyst (2.0 g) was added to a solution of intermediaie 37 {19.5 g, 74.1

- mmol} in BtOA/BIOH (1.1} (250 mL). The reaction was allowed to stir under a balloon

atmasphers of hydrogen fro 18 h. The reaction was filtered through a pad of celite® and the
resulting clear solution evaporated under reduced pressure, The resulting white solid was
tritueated with ether and dried #r vaone at 60 °C; '"H NMR §6.74 (1H, d), 641 (1H, 4), 6.36
{1H, dd}, 4.67 {2H, broad ¢}, 3.56-3.48 (4H, m}, 2.72-2.60 (4H, m), 2.15 (3H, &), 2.02 (3H,
s); M8 mfe MH" 234,

Intermediate 37: 1-Acetyl-4-{2-methyl-d-nitrophenylipiperazine

Q

l-Butyl-3~methylimidazolium hexafluorophosphate (1.75 g, 7.7 mmaol) and acetyl pipsrazine

(39.7 g, 309.4 mmpol) was added 10 a stirred solution of 2-fluoro-S-nitrotoluenc (12 g, 77.4
mmol} in MeCN (3 mL) and heated to 85 °C for 2 h. The reaction was cooled and
eoncentrated i vacuo. Water (100 mL) was added to the resulting residue and the reaction
extracted with EtOAc (3 = 100 mL}. The solvent was dried (MgSC4), filtered, and
concentrated it vacuo to yield the product as a yellow solid which was triturated with
isohexatie and dried /7 vacuo at 60°C; 'H NMR & 8.05 (2E, m), 7.14 (1H, d), 3.64-3.58 (41,
m), 3.05-2.54 (45, m), 2.37 (3H, 5), 2.37 (31, 5}, MS m/e MH" 264.

240
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Iniermediate 38: 5-Chlorg-G-morpholin-4-yipyridin-3-amine
The title compound was prepared by the general procedure of Intermediate 36 using

4-(3-chlorg-3-nitro-pyridin-2-yl}-motpholine,

OD@NHz

]
'H NMR (300 MHz, DMSO-d;) § 7.64-7,60 ( [H, n1), 7.06-7.03 (1H, m), 5.15 (2H, broad
s}, 3.68 (4H, 1, ] = 4.5 Hz), 2.98-2.92 (44, m); MS m/e MH" 214,

~

Intermediate 3%: 4-(3-Chlora-S-pitropyridin-2-ylymorpholine

;I M
g NQNDE

cl

2,3-Dichloro-S-nitropyridine {Synthesis, 1990, 6, 499-501) (20 g, 104 mmol) was added
portionwise to morpholine (40 mL) at 0 °C and heated at 120 °C for 1 h. The reaction was
cooled ta room temperature, water (100 mL) added and the reaction extracted with DCM (3
* 150 mL}). The organics were dried (Mg8Qy), filtered, and the solvent removed under
reduced pressure to give the product as a yellow solid, which was triturated with isohexane
and allowed to dry under vacuum a4 60 9C, 'H NMR & 8.9% (18, &), 8.47 (1H, d), 3.74-3.69
(4H, m), 3.67-3.62 (4H, m); MS m/e MH" 244,

Intermediate 40: Ethy] 5-J(2-fluorophenvllaminoe]-1,3.4-oxadiazole-2-carboxylate
N oy $9
FoN
O\(LD N F
O

Hydrazine monohydrate (834 mg, 16.6 mmol) was in DCM (70 mL), and cooled in a dry
ice/acetone bath to -60 °C. 2-Fluoroisocyanate (2,28 g, 16.6 mmaol} 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 {o room temperature and stirred for 18 h,
The solid formed was filtcred and washed with DCM (2 ¥ 20mL}. The filtrate was
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concentrated i vacue to quantitalively afford N-(2-fluorophenylhydrazinecarboxamide as
a white sofid (MS /e MH' 170) which was used without further purification, This solid
was gtitred in ethanol-water (111, 50 mL), Ethyl glycoxylale (50% solution in toluene, 2.55
g, 24.9 minol), was added and the reaction allowed to stir for 18 h, The ethanol was
evaporated off from the reaction mixiure in vacuo, and the resulting precipitate was fiitered
and washed with water (2 x 20 mL), then dried in vacuo to afford ethyl (Z5)-({{(2-
thuorophenyDamino]earbonyl thydrazonolacetate as a white solid (2.93 g, 70%, MS m/e
MH" 254}, This solid {3.55 g, 14.0 mmoD, and sodium acetate (4.58 g, 14.7 mmal), were
mixed together and suspended witly stitring in glacial acetic acid (20 mL). A solution of
bromine (2.37 g, 14.7 mmel) in glacial acetic acid (6 mL), was added dropwise to the
reaction and lefl 1o stir at room temperature for 30 min. The reaction was then heated in an
oil bath at 130 °C for 1 h and poured into water (50 mL). The resulting solid was {iltered
and washed with water {2 » 20 mL), dissolved in DCM {50 mL), washed with water (2 x
20 mL), then the organics were dried (Mg80,), filtered and concentrated in vacuo to afford
the title compound as an off white solid (2.92 g, 82%); ‘"H NMR (CDCl3) & 8.18(LH, t),
7.72 (1H, ), 7.05~7.26(3H, m), 4.48 (2H, q), 1.45 (3T, H;MS m/ie MH" 252.

Interinediate 41: 5-{{2-Duorephenyliaming

gxadiazole-2-carboxamide

Example 78 (9.8 g, 20.3 mmol} was stirmed in DCM (20 mL}, 4N IIC] in Dioxan {30 mL)
was added and the reaction stirred for 2 k. The reaction was concentrated in vacyoe, F1OAc
{30 mL), water (30 mL) and triethylamine (10 mL) added, and stirred for 5 min, The
resujting solid was filtered and washed with water {10 mL) then Eti2Ac (10 mL), then
dried in vacuo to afford the title compound as a pale pink solid (7.4 g, 95%); -

'H NMR § 8.50 (1H, 8), 8.05 (1H, £), 7.95 (11, d), 7.2-7.35(2H, m), 7.10-7.26 (1H, m),
3,45 (4H, 53, 2.95 (4H, s7; MS nise MH" 384,

This compound is a compound of formula (I} and so forms part of the invention.
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Intermediate 42: 4-(5-Aminopyridin-2-vijbutan-i-ol

e

HO M

A mixtue of 2-bromo-S-nitro pynding (2.03 g, 10 mmol), 3-butya-1-ol {1.05 g, 15 mmol},
copper(} iodide (19 mg, 0.1 mmol}, dichlorobis(triphenylphosphine}palladium {11} {140
mg, .02 mmol), triethylamine (5.06 g, 50 mumol) in acetonitrile (30 mL) was stirced for 4
h. The reaction mixture was evaporated to dryness and loaded onto a Bintage KPSi160A
carteidge, and purified by flash chromatography using ELO-DCM (1:9) as eluent to afford
4uf S-nitropyridin-2-yDbut-3-yn-1-of as an oil (1,42 g, MS m/e MH" 193), This oil (} g,
5.21 mmol} was stirred in methano! (50 mL} and 10% palladium on carbon (0.2 g} was
added and the reaction stirred under an atmosphere of hydrogen. The reaction was filtered
through celite” and concentrated in vaeuo 1o afford the tifle compound as an oit (0.87g).
'H NMR 8 7.99 (1H, s), 6.93 (2H, 5), 3.86 (2H, 1), 3.55 (2H,5), 2.73 (2H, 1}, 1.70-
L.74(2H,m}, 1,.60-1.62 (2H, m);MS m/e MH" 167.

Intermediate 43: Methy) i'Imn.'-_'-éi-jei-
{[bydreazino{oxg)acetyl]lamino}phenylicyclohexyliacetate

o5, Q_@-“H}“N%

ij Methyl (frans-4-phenyleyclohexylacetate

Ma0,C =

10% PAAC (4520 me) was added to 2 solution of methy) [irars-4-{4-
{[(triflucrometiiyl)sulfonyiloxy} phenyileyclohexyl[acetate (prepared as described in
Patent Application WO2004/047755) (8100 mg) in MeOQH (150 m1.), The resulting

suspension was stitred for 16 h under an atmosphere of Hydrogen, The suspension was

filtered tuough diatomaceovs sarth and contentraied i vacuo 1o give a slurry, This was
extracted into EtOAc (300 mL). The organic extract was washed with saturated aqueous
sodium hydrogen carbonate solution (75 mL) and then brine (75 mL). The organic layer

was dried and concentrated in vacuo to give the title compound (4720 mg) as an oil; 'H
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NMR & 7.28-7.11 (54, m), 3.58 (3H, 53, 2.43 (A\H+DMSQ, m), 2.22 2H, d), 1.83-1.67
(SEL, m), 1.44 (2H, m), 1.13 (2H, m); MS m/e MH" 233,

i} Methyi [trans-d-(4-aminophenyijeyelohexyl]acelate

Mal,C
O

A mixture of 65% niiric acid (3.95 ml) and 95% sulphoric acid (4.97 mL) was added
dropwise to a stirred solution of methyl (frans-4-phenylcyclohexyljacetate (4710 mg) in
CCly {2'[]' mL) at 5°C and the solution was allowed to warm to ambient temperature and
stirred for 16 hours. lee/water (50 mL) was added and the mixture was extracted with
DCM (2 x 40 mL). The organic extracts were combined, washed with brine (50 mL), dried,
and concentrated ## vacue to give an oil. This 0il was purified by flash chromatography on
a 80 g Biolage™ sjlica column, using 2 gradient of 0-20% EtQAc in hexane as the eluent
to give crude methyl [#rans-4-(4-nittophenyl)cyclohexyl]acetate which was dissolved in
ethyl acetate (30 mL). 10% palladium on carbon (0.400 g} was added and the resulting
suspension was stirred at ambient temperature for 16 hours under an atmosphere of
hydrogen, The suspension was filtered through diatomacecus earth and concentrated i
vacuo to give a solid. This was purified by flash chromatography on a 40 g Biotage™
silica column using a gradient of 20-45% EiDAc / hexane as eluent to give the title
compound (1740 mg) as a solid; 'HNMR & 6.83 (21, d), 6.46 (2H, d), 4.72 (2H, 5), 3.59
(3H, 8), 2.23 (31, m), 1.72 (5H, m), 1.35 (2H, m), 1.09 {21, m}); MS m/e MII" 248.

iii) Methyl ({d-{frans-4-(2-methoxy-2-oxoethyljcy clokexyl]phenyllamino){oxo)aceiaie

‘,;} Ohie
MeO,C
RS 5
lo!

Methyl chloro(oxo)acetate (0.842 mL) was added 10 a stirred solution of methyl [irans-4-
(4-aminophenyljeyelohexyllacetate (1740 mg) and pyridine {0.689 mL) in DCM (50 mLY)
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 mL),
washed with water (50 mL) and brine (50 mL), then dried and concentrated # vacuo to

give the title compound (2267 mg) as a soltd, '"H NMR § 7.60 (2H, d), 7.18 (2EL, d}, 3.§3
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(3H, 5), 3.58 (3H, &), 2.58-35 (JH+DMSO, m), 2,21 2K, d), 1.75 (5H, m}, 1.43 (ZH, m},
L.12 (ZH, m}; MS m/e MH 332,

iv} Hyidrazine hydvate {0.30]1 mL) was added to a stirred solution of methyl ({4-[trans-4-
(2-methoxy-2-oxocthyl)eyelohexylphenyliamino }{oxo)acetate (2260 mg) in EtGH (50
mL}. The mixture was stirred for 1 hour. The precipitate was {iltered off, washed with
Et;0, and dried under vacuum avernight to give the title compound (Intermediate 43, 1843
mg) as a solid; 'TI NMR & 10.44 {1H, s}, 10.20 (11, 5), 7.70 {ZH, d), 7.21 (2H, d), 4.60
(28, 5}, 3.60 (3H, 5), 2.42 (1H, m), 1.79 (SI1, m), 145 (2[1, m}, 1,11 (ZH, m}; MS m/e
MH" 334,

Intermediate 43" This refers to materiat prepared by exactly the same procedure as for
Intermediate 43 except that ethanol was used as sglvent in step (i), giving rise to a small

proportion of ethyl ester in the final product.

Intermediate 44: Methy] frans-4-(d4-
hyilrazinofoxolacetyljamino! phenvlcyclohexanccarboxylate

H

H‘\S N=NH,
Me(,C'"™ f‘_j/*’%

i) Mcthyl trans-d-plhenyleyelohexanecarhoxylate

Maozc-"-'Q’@

10% Palldivm on carbom {1800 mg) was added to a solution of methy] frans-4-{4-
chlorophenylleyelohexanecarboxylate (8670 mg) in EIOH (100 mL }, The resulting
suspension was stirred for 16 h under an atmosphere of hydrogen at 25 bar in a high
pressure cell then was filtered through diatomaceous earth and concentrated in vacuo to
give the title compound (6940 mg) as a solid; '"H NMR § 7.30-7.11 (5H, m), 3.59 (31, s},
2.53-2,30 (2H+DMSO, m), 1.98 (2H, m), 1.82 (211, m), 1.47 (4H, m); MS m/fe M~ 218.

an,
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1) Mefhy] trans-4-(4-{{methoxy(oxo)acetyl]amino}phenyl)cyclobexanecarboxylate

MeO,Cn H
By \D

o
A mixture of §5% nitric acid (6.2 ml.) and 95% sulphuiic acid (7.8 mL) in carbon
tetrachloride (10 ml) wag added dropwize 1o a solution of methyl frons-4-
phenyleyclohexanecarboxylate (6940 mg) keeping the internal temperature below 5°C. The
mixture was aliowed o warm and stirved for 16 h. Ice/water (50 mL) was added and the
mixture was extracted with DCM (2 x 75 mL). The extracts were combined, washed with
bring (30 ml), dried and coneenttated i voouo 1o give an oil, This ¢il was
chromatographed on an 80 g Bictage™ silica columi, using a gradieat of 0-20% FtOAc/
hexane as the eluent to give crude methyl trans-4-{(4-nitrophenyljcyclohexanecarbox ylate
(4445 mg): MS m/ie MH" 264, 10% Pd/C (450 mg) was added to a solution of this
material {4440 mp) in BOAc (30 mL) and the sugpension was stirred for 16 houes ander an
atmosphere of hydrogen then filtered throngl diatomacesus earth and concentrated in
vacyo. The residue was purified by chromatography on an 80 g Biotage™ silica column
using & gradieni of 0-50% FtOAc / hexane as eluent to give crude methyl frans-4-{4-
arinophenyllcvelohexanecarhoxylate 2900 myg). A rolution of this material (2890 mg)
and pyridine (1.67 mL} in DCM {50 mL} was cooled to 5°C, Methyl chloro{oxojacetate
(1.48 mL) was added and the solution was allowed o warm up with stirring for 16 1.
Water (75 mL) was added and the mixture was extracted with DCM (2 x 75 mL). The
extracts were combined, dried, and concentrated iy vacuo to give a solid, Thiz solid was
purified by flazh chromatography on 80g Biotage™ silica column eluting with a gradient
of 0-50 % E(QAc / hexane o give the title compound (319 mg) as a solid; 'H NMR 5 10.66
(18, &3, 7.60 (214, &y, 7.20 {2H, d), 3.83 (34, ), 3.00 {3H, 5), 2.56-2.30 (2H+DMSO, m),
2.00 (2H, m), 1.30 (2H, m), 1.46 (4H, m}; MS m/fe MI{" 326,

it} ydrazine hydrate (0.152 mL} was added 1o a stirred solution of methyl trans-4-(4-
{imethoxy(ouoacetyljamino} phenyljcyclohexanecarboxylate (913 mg) in EtOH (25 mL).
The mixture was stirred for 2 hours. The precipitate wag filtered off, wasghed with E1QH,

and dried under vacuun to give the title compound (intermediate 44, 277 mg) as a solid;
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INMR § 1043 (15, 5), 7.67 (2H, d), 7.17 (2H, d), 4.52 (2H, 8), 3.59 (3H, 5}, 2.53-2.33
(ZHADMSEQ, m}, 1.97 (2H, m), 1.81 (2H, m), 1.46 (4, m); MS m/e MH" 320.

Intermediate 45: (4-{4-{({5-{{2-Fluorophenyl)amino]-1,3.4-oxadiazol-2-

Ljcarbenyllamino]lphenylicyelohexyl)acetic acid
The stacting material (4-{4-1{45-1{Z-Quorophenyllamine]-1,3 4-onadiazol-2-
ylicarbonyamino]phenyl jeyelohexybacetic acid for Example 119 was a ca. 2:1 frons;els
isomeric mixiure and il was prepared in an analogous manner to that desctibed for the pure
trans isomer (Example 118) except that the starting material was cthyl (4-
phenyleyclohexyl)acetate and it was a mixture of cis/trans isomers, prepared as described
in Patent Application WQ2004/047755.

H
Q N

RO T j@
OO

Intermediate 46: 2-EHydrazino-2-ox0-N-{3-phenoxypropyllacetamide
=
w 3
= GMH l- '-.NHE
a

iy Methyl chloro{oxo)acetate (1.77 mL) was added to a stitred solution of (3-
phenoxypropyllamine hydrochloride (3000 mg) and pyridine (2.98 mL) in DCM (160 mL}

at 0°C. After the addition was complete the solution was allowed to warm to ambient

-

temperature and stirred for 16 hours. Water (30 mL) was added and the mixture was
extracted with DCM (2 x 75 mL), The organic extracts were combined, washed with brine
(30 mL), dried and concentrafed i vacuo to give an oil. This was purified by flash
chromatograplly on a 90g Biotage™ silica colwnn vsing a gradient of 10-60% EtOAc in
hexane as the eluent to give methyl exo[(3-phenoxypropyl)aminojacetate (3212 mg) as a
solid; "H NMR 3 (CDCly) 7.60 (11, bs), 7.28 (QH+CHCLy, m), 6,94 (3H, m), 4.07 (2H, 1),
3.90 {3H, 5), 3.58 (2H, quartet), 2,08 (2H, m), + 0.1 mole of EtQAc; MS m/e MH" 238,

i)y Hydrazine monohydrate (6.3 ml.) was added lo a siirred suspension of methyl oxo[(3-
phenoxypropyljaminelacetate (3080 mg) in gthanol (50 mL}. The reaction mixture was
heated to 85°C for 3 hours then aliowed 1o cool. The precipitate was filtered off, washed
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with Et;0 and dried under vacuum, to give the title compound (Intermediate 46, 2,269 g)
as a solid; "I NMR §9.95 (1H, 83, .77 (1H, s), 7.28 (2H, m), 6.92 (3H, m}, 4.50 (2H, 5),
3,99 (2H, 1}, 3.30 (2H+H;0, m), 1.94 (211, t); M$ m/e MNa™ 260.

Interinediate 47: N-(4-Cyclohexylphenv])-2-hydrazino-2-oxoacctamide

O H
}\\\{N“‘NHE
N
Q—@H o

i} Methy! chloro{oxo)acetate (1,88 mL} was added to a stirred solution of 4-
cycluhexylaniline (2980 mg} and pyridine (1.80 mL} in DCM (100 mL) at 0°C. After the
additinn was complete allowed to warm 10 ambient temperature and stirred for 16 hours.
Water (30 mL) added. Extracted with DCM (2 x 75 mL)}. The organics were combined
washed with brine (50 mL), dried over MgS0, and concentrated in vacue to give methyl
[(4-cyclohexylphenyljamino]{oxo)acetate (4133 mg) as a solid; 'H NMR § 10,66 (1H, s),
7.60 (2H, d), 7.19 (211, d), 3.84 (3H, 5), 2.50 (LE+ DMSO, m), 1,84-2.65 (5H, m), 1.46-
114 (5H, m); MS m/e M-H" 260,

it} Hydrazine monohydrate (7.40 ml.) was added to a stirred suspension of methy} [{4-
cyclohexylphenylamino)foxolacetale (3990 mpg) 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
with Et;O and dried under vacuum, to give the title compound (Intermediate 47, 3750 mg)
as & solid; ' NMR 510.42 (16, s, 10,17 (1H, 5}, 7.68 (2, d), 7.16 (2H, d), 4.58 (1H, 1),
248 {III—I-F DMSO, m), 1.89-1.65 (5H, m), 1.46-1.13 (5H, m}; MS m/e M-H" 260,

Intermediate 48: O-(Pentaftuerophenyl} (3-ethoxyphenyljthiocarbamate

F
F O n OEt
LTy
F .--"'RFE
F

A solition of pentafluorophenylchlorothioformate (4,0 mL 24.9 mancl} in dichloromethane

(13 mL) was added diopwisc 1o a stired, ice-coaled sehmion of 3-ethoxyaniline {3.02 mL,
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22.65 mmol} and pyridine (1.33 mL, 37.4 mmol) in dichloromethane {250 ml.), The
mixture was allowed (0 reacl room temperature and stirred foc a turther 14 h. The mixture
was washed with 1M aqueous citric acid {100 mL}, satwrated aqueous NaHCO; (100 mL)
and water (100 mL) then dried. Volatile myaterial was removed by cvaporation to give an
0il that was purified by flash chromatography on 8i0; eluting with isohexane to give the
title compound (6.2 g} as an cil, '"HNMR (CDCl3} 8 7.28-7.17 (1H, m), 6.84-6.76 (2H, m),
6.75-6,6% {1H, m}, 4.01 (2H, @), 1.41 (311, 1),

Intermediate 47; S-(Riphenyl-3-vH[2-(trimethyIsilyDethoxy hoethy Raming |=V-{6-
morpholin-4-vlpyridin-3-y1}-N-{[2-(trimethylsilylethoxy]methyl}-1.3,4-oxadiazole-2-

carboxamide

Sikde,
H 5-((3-Iuduphen}fl}{[I{trilncthylsil}rl)ethuxy]meth:,rl}amiuu}-N—(ﬁ-murphulin-4-
ylpyridin-3-yil)}-V-{[2-(trimethylsilyl)ethoxy|methyl}-1,3,4~0xadiazole-2-carboxamide

J-[(3-lodophenylaminc]-N-(6-morpholin-4-ylpyridin-3-yl)-1,3,4-0xadiazole-2-
carboxamide (Example 146) (610 mg, 1,24 mmol) was added portionwisc to an ice-cooled
suspension of sedium hydride (60% dispersion in oil) (119 mg, 2,97 nunol} i1 anhydrous
DMF (5 mL) in dry glassware. The mixture was stirred at 0°C for 10 minutes and ambient
temperature for 30 minutes then recooled in anice baih and [2-
(chioronethoxy)ethyl)(trimethyl)silane (0,482 mL, 2.73 mmol) was added dropwise. The
mixture was allowed t0 warm up and stired for 16 k. ether (60 mL) was added, and the
mixture was washed with water (3 x 20 mL) and the aqueous exiracts wete re-exiracted

with ether {20 mL). The organic extracts were combined, dried and concentrated by
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evaporation and the residue was purified by chromatopraphy, eluting with 0-20%
ethet/DCM 10 give the title compound (610 mg, 65%) as gum; 'H NMR & 8.09 (1H, ),
7.94 (11, 5), 7.74 (14, d), 7.59-7.40 (2H, m), 7.28 (1H, 1), 6.86 (1H, d), 5.24-5.11 (1H, m),
3.80-3.48 (12H, m), 0.98-0.84 (4H, m), 0.10- -0.05 (18, m),

(i) Potassium phosphate (214 mg, 1,01 mumol) was added to 5-((3-1odophenyl){[2-
(trimethylsily!Jethoxylmethyl} amino }-N-(6-morpholin-4-ylpyridin-3-y1)-¥-{{2-
(trimethylsilyDethoxymethyl}-1,3,4-0xadizzole-2-carboxamide {190 mg, 0.25 mmol) and
phenyiboronic acid (37me, 0.30mmol) o DMFE (3 mL) and the mixture was degassed.
Tetrakis{triphcnylphosphinepalladium (29 mg, 0.03 mmol) was added and the mixture
was heated 1o 80°C for 90 minutes. Phenylboronic acid {8 mg, 0.06 mmoi) and
tetrakis(iriphenyiphosphine)palladium {10 mg, 0.01 mmol) was added, the mixture
degassed and heated 1o 80°C for 240 minutes. The miaure was cooled, diluted wilh ether
(60 mL) and washed with water (3 x 20 mL), The aquecous layers were re-axtracted with
ether (20 mL) and the organic layers were combined, dried and concenirated by
evaporation, The residue was purified by clwomatography, eluting with 0-20% ether/DCM
10 give the litle compound (Intermediate 49, 149 mg, 84%) as 4 gum; 'H NMR 8 8.09 {(1H,
8}, 7.83-7.66 (4H, m}, 7.66-7.37 (6H, m), 6.86 (1H, &), 5,37 (2H, s), 5.1%(2H, 5}, 3.79-3.62
(8H, m}, 3.55-3.49 (4H, m}, 0.93 (4H, t), 0.06 (9H, 5}, 0.01 (OH, 5).

Intermediates 50-57

The following intermediates were prepared by the genera] procedure of intermediate

(Method 133) using intermediaies ag indicaizd in the {able, anilines known in the Yiterature

as referenced or commercially available anilines.

O
H
oy
Hethd Ole

0
iInt. | Het/Ar "H NMR 3 MSwle |SM |
MH"
LE_{]“— P “Wﬁfﬁfd&), 6.8 211 Purchased |
' /ﬂ\j/ (1H, d), 3.81 (3R, 5), 3.83 (3H, s).
| i:le N _}

— AT, —— b - — ——
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Int. | Het/Ar 'H NMR & MS mje | SM
MH*
_ﬂm‘: 10.55 (14, 5), 7.57 (2H, d), 6.90 | 293 TEE"E’T_
| o N (211, d), 3.82 (3H, s}, 3.72-3.60
)*/ (2H, m), 3.56-3.48 (2H, m), 2.20
(211, 1), 1.13 (6, )
52 "'_f 10.45 (1H. 5), 7.51 (25, dd), 6.75- | 320 [nt. 69
o} Nfﬂ_.\N s ﬁ.ﬁﬁ{iEH,m},S.El (3H, s, 3.67- ||
3.42 (6H, m), 3.36-3.23 (2H, m),
1.98-1.71 {(SH, m)
53 ] = MH- | Int, 72 |
%EEFNZN—‘CH}/I’ CsHg:
365
j
I 54 ' 251 Purchased
el -]
] ST i
53 - 10.68 (1H, 5), 8.40 (1H, 5), 7.80 | 282 Lit.
‘ -SGN A (1H, d), 6.80 (1H, ), 3.85 (3H, ),
3.90-3.80 (4H, m), 2.60-2.50 (4, |
m)
56 By N 10.08 (1H,3), .10 (1, 5), 7.70 | 345 Flnt, 73
:Q/‘ (1H, d), 7.20 (1H, d}, 3.85 (3H, 5), 1
_0 3.80-3.70 (4H, m), 2.95-2.85 {4H, |
m)
57 0 10,82 (1H, 5), 8,10 (1H, 59, 7.80 | 349 Int. 76
| S (1H, &), 7.10 OH, d), 6.10-5.95
g (1H, m), 5.40 (1H, &), 5.30 (1H,

d), 4.70 (2H, d) 3.85 (3H, s),
3.80-3.70 (4H, m), 2.95-2.85 (4H,

m

25)
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]6-Thiqmﬂrphuiin—élrﬂlp}rridinri:—amine, prepared as described in Patent Application
WO02081453.

Intermediates 38-50

The following mtermediates were prepared by the general procedure of Intermediate 18

using Intermediates 30-37 or 74 and either methano! o1 cthanol as solvent,
' 0

H
i .
Hetit” %NHNHE

0

rl_n t.

Het/Ar "

" NMR §

-

MS m/e
MH"

&M
int.

58 | > 10,48 (1H, 3, §.50 (11, &), 7.90 (11, &), | 211 50
f J/ 6.90 (1H, d}, 3.90-3.80 4H, m), 2.60-
Mel M

2.50 (1H, m)

{ 55 i X-ﬂ 10.32 (1H, 5), 7.63 (2H, d), 6.89 (201, | 293 51

o N ), 4.65-4.39 (ZH, m}, 3.72-3.60 (3H,
4 ’ )"/ fm), 3.52 (2H, d), 2.19 (2H, 1), 1.13 (6K, ’ /
; d)

]

1021 (1H, ), 16.07 (LH, 8), 7.62-7.54 | 328 52
(2H, m), 6.69 (2H, dd), 454 (21, s},
3.66-3.42 (6H, m), 3.34-3.24 (2H, m),
1.97-1.71 {SH, m)

8,71 (21, 5, 3.76-3.62 (A, m), 3,53- | 308
3.46 (48, m), 2.02 (3H, 5)

62 \ 251 54
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0 L
Tut. | Het/Ar T7i{ NMR & MS mfe | SM
‘ MH" |
63 P ?3. 143 74
o
Masr::;'N‘*’J
IS — | . ]
64 N 10,48 (1H, 5), 8,50 (I, s), 7.90 (1H, d), | 282 53
J,r""”'_\ "
. NS 6.50 (18, d), 3.96-3.80 4H, m), 2.,60-
2.50(1H, m)
G e [ 10.65 (16, ), 1022 (1K, 5), 8.10(IH, [345  [56
PPN | 8, 7.80 (111, 4), 7.20 (1M, d), 4.6 (211,
é\,.J 5), 3.80-3.70 (4, m), 2.95-2.85 (4H, m)
6 5 | 10.65(1H, ), 10.20 (1H, 5, 820 (IF, | 349 57
“-\“ L
“‘v”“ojbf  8), 7.85 (1H, d), 7.10 (1H, ), 6.10-5.95 |
N (1H, m), 5.40 (1H, &), 5.30 (1H, &), 4.70 |
* 0. (21, d), 4.60-4.55 (2H, m), 3.80-3.70
{4H, m), 2.95-2.85 (4H, m)

Intermediate 67: 4-[cfs-2.6-dimethvligorpholin-4-ylaniline

A mixture of cis-2 6-dimethyl-4-(4-nitrophenyl)ymorpholine (Intermediaie 68, 8.0 g) and

10% palladium on carbon (800 mg) in ethanol (100 mL) was stirred under an atmosphere

of hydrogen at 50°C for & h. The mixture was filtered and the filtrate was concentrated by

evaporation to give the title compound (4.3 g, 100%}) as an oil which subsequently

solidified; 'H NMR 8 (CDCL): 6.79 (2H, d), 6.65 (2H, d), 3.81 {214, m), 3.25 (2H, d), 2.33
(2H, ©), 1.23 (68, dy; MS m/e MH": 207
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1-Fluoro-4-nitrobenzene (4.9 g, 34,75 mmol) was added to a stirred mixture of cis-2,6-
dimethylmorpholine (44.4 g, 38.26 mmo!} and anhydrous potassium carbonate (2.5 g,
18.12 mmeal} in acetontrile (50 mL}. The mixture was heated under reflux for 19 h,
cocled, filtered and the solid washed with acetonitrile. The filtrate was concentrated by
evaporation to give the title compound (8.1 g, 99%) as a solid; TINMR & (CDCly): 8.13
(2H, d), 6.82 (2H, d), 3.76 (2H, m), 3.66 (2H, db), 2.61 (2EL, 1), 1.28 (6H, d); MS m/e MH™:
237.

Intermediate 69, [h(d-acey-1 d-divzepan-1-yhiphenyliamine
' o
SO Ya

Following the general procedure of Intermediate 36 but using 1-acetyl-4-{4-nitrophenyl)-

1,4-diazepane (Intermediate 70) as starting material there was thus obtained the title
compound in 97% yield; 'H NMR &: £.55-6.46 (4H, m), 4.30 (2H, br s}, 3.59-3.48 (34, m),
3,41-3.26 (SH, m}, 1.99-1.72 (5H, m}; MS m/e MH": 234.

Iatermediate 70: 1-Acetyl-4-(d-nitrophenyl}-1.4-diazepane ..
G
- b“'@‘”ﬂz

N-Acetylhomopiperazipe (7.2 mL, 54.6 mmol) and DIPEA (12.3 mL, 74.4 mmol) were

added to a stirred solution of 4-[lucronitrobenzene (7.0 g, 49.6 mmol ) acetonitrite (100

mL} and the mixture was heaicd 1o 80°C under nitrogen with stirring for 16 h. Volatile
material was removed by evaporation and the residue was dissclved in FtOAec (150 mL)
and water {150 mL) was added. The organic layer was separated and the agueous layer was
extracted again with EtOAc (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
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compound (5.6 g, 53%) as a solid; 'H NMR § 8.01 (2H, qd), 6.92-6.82 (3H, m), 3.80 {14,
£y, 3.70-3.56 (511, ), 3.35 (24, d), 1.97-1.71 (51, m); MS mie MH': 264,

Tatermediate 71 Methyl {{2-{4-acetyipiperazin-1-vhpyrimidin-5-

yllamino}{oxojacetate

o /M ,(N?ﬁ o
N4 '
?ﬂN\_._.f N / DH —
A solution of fert-Butyl-4-(5-{[methoxy(oxojacetyl]amino} pyrimidin-2-yl)piperazine-1-
carboxylate {(ntermediate 53; 4.14 g, 11.33 mamol) in g 4M selution of HCI in dioxane (40

mi} was stirred for 16 h. The precipitate was collected by filtration and washed with ether

to give N-(3-{[methoxy(oxg)acetyl]amino } pyrimidin-2-yl}piperazine hyvdrochloride as a

solid. ‘r;'yridinc {216 mL., 113.30 mmaol), Tollowed by acetyl chloride (.97 mL, 13,60

mmol) were added to an ice-cooled suspension of this solid (3.4 g) in DCM (100 mL} and
the mixture wag allowed 0 worm 1o ambient temperature and stirred for 1 h, Water (100
inL) was added and the mixture was extracted with DCM (3 x 160 mL), The org:;nic

extracts were combined, dried and concentrated by evaporation, The residue was triterated

with isbhexane to give the title compound (2,45 g, 70%) as a solid; "H NMR &: 10.79 (IH,
s), 8.65 (214, ), 3.84 (3H, 5), 3.75-3.65 (4H, m), 3.52-3.45 (4H, m), 2.04 (3H, s); MS m/e
MH": 308,

Big(dibenzylideneacetonedpalladium (0.17 g, 0.29 mirno)) was added to a mixture of fert-
butyl 4-(5-bromopyrimidin-2-yljpiperazine- [ -carboxylate (6.15 g, 17.92 mmol, prepared
as described n Patent Application WQ 200 1087870), sodium tert-butoxide {2.41 g, 25.09
mmol), benzophenone imine (3.61 g, 21.50 mmol), and BINAP (0,34 g, 21.5 mmol) in
anhydrous toluene (150 mLY). The mixture was heated to 86°C and stirred for 16 hundex an
atorosphere of nitrogen, 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 THF (150 m1) and 2N HCL (100 mL) for 2§, The
orixture was then neviralised by the addition of satumated aqueous sodiurn hydrogen
carbonate solution and the mixture was extracted with EtQAc (3 x 100 mL). 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%); TH NMR 5: 7.90 (211, s), 4.61 (2H, 5), 3.51-3.45
(4H, m)}, 3.40-3.30 (4H, m), 1.20 (SH, 5); MS m/e MI{™ 280,

Intermediate 73: 3-[(2-Fluoraphenvhaming|-V-{4-piperazin-1-yIphenvl}-1.3.4-

oxadiazole-2-carboxamide -
R H Nep F
H\‘(—.—.\H,@‘ };"’« LY

Following the general procedure of Intermediate 41 tut using Example $0 as starting

material in place of Example 78 there was thus obfaired the title compound in 65% yield; 'H
NMR 3 10.88 (1H, s), 3.40 {1H, s}, 8.00 (1H, t), 7.60 (2H, d), 7.35-7.10 (3H, m), 7.00 2H,
dj, 3.40-3.30 (4H, m), 3.20-3.10(4H, m); MS m/e MH" 383,

This compound is a compound of formula (1) and so forms part of the invention.

Intermediate 74: Methyl ({6-[4-(methylsulfonvl)piperazin-1-ylipyridin-3-

yllaminoi(exalucetate
T 5

A solutton of fert-butyl 4-(5-{[methoxy{oxo)acetyl]amino}pyridin-2-y1)piperazine-1-
carboxylate (Intermediate 16,4 g, 11 mmol ) in 4N HCl/dioxan (25 mL) was stood for 16 h
then concentrated by evaporation, The residue was dissolved in a mixture of DMF (20 mI.)
and pyridine (7 mL) then methanesulphony! chloride (1,28 mL, 16.48 mmol) was added.

The mixture was stimed for 3 howss then was diluted with water (50 mL) and extracted with

dichloromethane (2 x 100 mL). The organic extracts were diied and concentrated by

evaporation to give the title compound as a solid that was used without further purification;
M8 /e MH™ 343,

6
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lotermedinge 73: {3-bromo-3-morpholin-4-vlphenyDamive

l NH, -
(\N

O Br

1} 4-(I-bromo-4d-nirophenyiimorpholine:

Morpholine {7.92 ml., 90.9 mmol) was added to a solution of 2-bromao- [ -iluorg-4-
nittobenzene (10 ¢, 45,5 wmunol) in acetonitrite (100 wL) and the mixture was heated under
reflux for 6 h. Volatile malerial was removed by evaporation and the residue was diluted
with water (100 L) then extracted with ethyl acetate {2 x 100 mL). The orpanic exiracis
were cﬁnbined, dried and concentrated to give the title componnd (12.9 ¢, 999%) a5 a solid;

'H NMR & 8.40 (1H, s), 8,20 (1H, d), 7.10 (1H, d), 3.80-3.70 (411, m), 3.20-3.10 (4H, m);
M8 m/e MH" 287

1i} Following the general procedure of Intermediate 36 but using 4-(2-bromo-4-
nitrophenylymorpholine as starting material and allowing 5 h for hydrogenation and
subsequenily purifying by chromatography eluting with EtQAc / ischexane there was thus
obtained the title compound {Intermediate 75) in 24% vield; "H NMR 5 6.90 (13, d), 6.80
(LH, 53, ©.50 (1H, dd), 5.00 (29, 53, 5.40 {14, &), 3.70-3.60 (4H, m), 2.80-2.70 (4H, m); M8
m/e MH" 258.

Infermediate 76: Allvl S-amine-2-moyvpholin-d-ythenzoate

%‘(}DJJ:C‘/HHz -
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i) Allyl 2-murpholin-4-y1-5-nitrobenzoate
o ?'
-._\_“- 4
R o | BN ,NQG
i
ID\_,"j

Morpholine (7.78 mL, 88.9 mmol) was added 1o a solution of 2-fluorc-3-nitrobenzoie acid
allyl ester {prcpared as described in WO 9315078; 10 g, 44.4 mmol) in acetonitrile (100 mL)
and the mixture was heated ander reflus for 6 b, Volatile matexial was removed by
evaporation and the residue was dijuted with water (100 mL) and extracted with BtOA¢ (2 x
100 mL). The organic layers were dried and concentrated by evaporation to give the title
compoand (12.87 g, 99%) a3 a viscous liquid; 113 WMR 3 84011, 53, 8.20(1H, d), 7.10
{1H, d), 6.10-5.55 (1H, m), 5.40{1H, d), 5.30 (14, ), 4.80 (2H, 5), 3.70-3.60 {4H, m), 3.20-
3.10 (4H, m); MS m/e MH"* 293,

ify Tin{11) chloride dihydrate (17.37 g, 77 mmol) was added to a salution of aliyl 2-
morpholin-4-yl-S-nitrobenzoate (11.24 g, 38,5 mmol) in EtOAc (250 mL) and the mixture
was stirred and heated under reflux for 4 h. Ethanol (130 mL) was added, followed by
anothei portion of Tin(iD chloride dilvydrate (17.4 ) and the mixture was heated for another
2 I The mixture was cooled and [iltered then the filirate was washed repeatedly with
agqueous ammonium hydroxide and re-liltercd. The trganic layer was dried and concentrated
by evaporation 1o give the iitle compound (Intermediate 76, 5.42 g, 54%) as a solid; DE
NMR 5 0.90 (1H, d), 6.80 (111, 8), 6.70 (1H, d), 6.10-3.95 (1H, m), 5.40 (1H, d), 5.30 (1M,
d), 5.00 (2H, ), 4.80 (2H, 9), 3.70-3.60 (4H, m), 3.20-3,10 (4H, m); MS m/e MH" 263,

d-ylacefate

. R
IR g

O&Cﬂﬁﬁﬁ
Ho
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iy Methyl [1-(S-nitropyridin-2-yDpiperidin-d-yllacetate

W P L9
N S -
- o

A mixture of 2-Chloro-5-nitropyridine (1.59 g, 10 mmol) and methyl piperidin-4-ylacetats
hydrochlonde (1.8 g, 10 mmaol} (prepareﬂ as described in Patent Application WO
2000029407y in DMA (50 mL) was treated with 2-tert-butyliminoe-2-diethylamino-1,3-
dimethyl-perhydro-1,3,2-dinzaphosphorine (BEMP) (15 g of a ~2.2 mmol/g loading on
polystyrene support, ~33 mmol). The resulting mixture was stirred for 2.5 h then filtered
through diatomaceous earth. Volatile material was removed by evaporation lo give the title
compound (740 mg, 21%) as 4 solid; 'H NMR § 1.08-1.28 (2H, m), .77 (24, d), 1.99-2.12
(1H, m), 2.26 (2H, d), 3.07 (2H, 1), 3.60 (3H, ), 4.51 (2H, d), 6.94 (1H, d}, 8.13-8.25 (14,
m}, 8.95 {d, 1H); MS m/e MH* 280.

i) Methyl [1-(3-aminepyridin-2-yl)piperidine-4-yljacetate
i

Y
N==

A solution of methyl [1-(5-nitropyridin-2-yDpiperidin-4-yl]acetate (710 mg, 2.60 mmaol} in
EtOH (26 mL) was freated with 10% Pd on charcoal {71 mg), and stirred vigorously under
an atmosphere of hydrogen for 4h, The reaction mixture was filtered through diatomaceous
earth and the filtrate was evaporated to dryness to give the title compound {356mg, T0%)
as an ofl; "H NMR § 1.12-1.27 (2H, m), 1.67 (2H, d), 1.75-1.89 (1H, m), 2.25 (261, d), 2.56
(2H, 1), 3.33 (2K, 5), 3.58 (3H, 5), 4.52 (2H, 5), 6.61 (IH, d), 6.86-6.93 (1H, m), 7.58 (1K,
dy; MS mfe MH' 250,

iii) Following the general procedure deseribed for Intermediate 47 there was thus obtained,
from the first step foltowing chromatography eluting with 0-50% EtOAc / isohexane, ({6-
{4-(2-Methoxy-2-oxoethylpiperidin-1-yl] pyridin-3-y!}amino)(oxo)acetate (in 97% vield)
as a solid; "H NMR & 1.05-1.26 {2H, m), 1.69 (2H, d}, 1.84-2.00 (1H, m), 2.29 (2H, dj,
2.71-2.86 (2H, m) ;3.58 (3H, ), 3.80 (3H, 5), 4.14-4.28 (2H, m), 6.84 (1H, &), 7.79-7.9]
(1H, m), 8.42 (1H, @), 10.71 (1H, &); MS m/e MH" 336; and from the second step, the title

57
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compound {Intermediate 77, in 33% vield) as 2 solid; "H NMR 8 1.11-1.23 (2H, m), 1.69
{2H, 4), 1.84-2.00 (1H, m), 2.28 (2}, d), 2.70-2.85 {ZH, m}, 3.60 (311, 53, 422 (ZH, &),
4.60 (2H, s), 6.82 (1H, d}, 7.85-7.94 (1H, m), 8.49 (1H, d), 10.22 (1H, s), 10,51 {1H, s},
MS in/e MH™ 336,

Interimediate 78: Methy] {frans-4-(5-{[hydrazino{oxo)acetyllamino}pyridin-2-
ylevelobexyllacetate

i) 1,4-Dioxaspiro[4,5]dec-7-et-8-y1 trifluoromethanesulphonate

o
LA
(M 3

F—{ ©
FF

To a solution of diisopropyiamine (10 mL, 67.61 mmoi) in aghydrous THF (100 ral.)
cooled 1o ~78 °C was added nBuLi (34 mi, §7.6 mmol, 2M solution in cyclohexane) and
the rea;:;ti{:un mixture was allowed to stir at =78 °C for 10 minuies. 1,4-
Dioxaspiro[4.5]decan-8-one {9.60 g, 61.46 mmol) in anhydrous TIIF (100 mL) was added
and the reaction mixture allowed to stir for 90 minutes at —78 *C. A solution of N-
phenyltriffuoromethanesulphonimide (25 g, 76.83 mmol) in anbydrous THF {100 mL} was
added and the reaction mixture wag allowed to warm slowly to ambient temperature
overnight. The solvent was concentrated under yeduced pressure and the residue was
redissolved in ether (500 mL) and washed with 1M HCI (2 x 200 mL), 1M NaQH (2 x 200
mL) brine (200 mL}, The organic phase was separated, dried (Mg804) and concentrated ta
leave crude product, The residue was columned on a 300 g silica Biotage cartridge loading
in isohexane and eluting a gradient of isohexane — DCM 0-50% to leave a clear oil, 11.86
g (41.14 mmol, 67%): "H NMR (CDCl3) 5 1,89-1.91 {m, 2H), 1.90 (t, 215), 2.52-2.56 (m,
2H), 3.99 (s, 4H}, 5.66 (s, 1H)

i} 8-(4,4,5,5-Tetramethyl-1,3,2-dioxaborelan-2-y[}-1 4-dioxaspiro[4,5]dec-7-ene

SOk
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To a stirred solution of 1,4-dioxaspiro[4.5]dec-7-en-8-y] trifluoromethancsulphonate
prepared ag above (11.18 g, 38,79 mmol) in dry dioxane (200 mL) was added  ~
bis(pinacolato}diboron (10.8 g, 42.67 mmal), Pd{dpphCLDCM ([1,1-
bis{diphenylphosphino{ferrocene)|dichloropalladium(TI), complex with DCM (1:1)

(931 mg, 1.16 mmeal), bis(diphenylphosphino)ferrocene (646 mg, 1.16 mmol) and
potassium acetate (11.4 g, 0.116 mol). The reaction mixture was degassed by bubbling
nitrogen through it for 15 mitmtes then heated ta 80 °C for 3 hours. The reaction mixture
was allowed to cool, the solvent removed and the residue was partitioned batween EtOAc
(200 mL) and water (200 mL), the organic phase wag washed with brine (200 mL} and
aqueous extracts were combined and reextracted with EtOAc (200 ail). Thie organic
washings were combined, dried (MgS3Q,) and concentrated under reduced pressure to leave
an oil. This was dissolved in DCM-isohexane (1:1, 20 mL) and the {iltrate purified ona
120 g SiliCyele cartridge, eluting with 50%-100% DCM/{schexane to give the title
compound (8.4 g, §1%); "M NMR (CDC) 8 1.25 (s, [2H), 1.71-1.75 (m, 2H), 2.34-2.37
[, 451), 3.98 {5, 4H), 6.48 {5, IH); GCMS EI 266 M+,

M) 2-{1,4-I¥ioxaspire[4.5] dee-7-en-8-y1)-S-nitropyridine

X

A stirred solution of 8-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-vD)-1,4-
dioxaspiro[4.5]dec-7-ene prepared as above (8.40 g, 31.56 mmol), 2-broma-5-
nitropyridine (6.0 g, 29.55 mmol) in DME (200 mL}, degassed 2M potassium carbonate
(40 mL) was added palladium teirakis(triphenylphosphine) (PA(PPhaj; 1.8 g, 1.58 mmol),
The reaction mixture was evacuated with nitrogen (3 eyeles) and allowed to stir under
vacuum for 5 minutes, then heated to 80°C overnight. The reaction mixture was allowed to
cool to ambient temperature, EtOAc (200 mL) was added followed by water {200 mL), ihe
suspension was filtered and the organic phase was separated and the aqueous layer re-
extracted into EtOAe (200 mL). The organic extracts were combined, washed with brine
(200 mL), dricd (MgS04) and concentrated to leave erude product. DCM was added and
the suspension was filtered and dried to leave the iitle compound (1.64 g). The filtrate was -

concentrated alter the addition of DCM & farther 1.51 g of product was obtained, the
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filtrate was purified on a 120 g SiliCyele cartridge eluting 20-50-T0% EtOAc in isghexane
to provide 1.72 g of product. Total yield is 4.85 g (18.51 mmel, 5§%);

'H NMR (CDCls) § 1.96 (t, 2H), 2.57-2.58 {(m, 2, 2.79-2.83 (m, 2H), 4.03 (s, 4H),
0.85-6.88 (m, 1H}, 7.53 (d, 1H), 8.3%(d, 1H), 9.35 (s, 1H); GCMS 263 MH+.

iv) 6-(1,4-Dioxaspiro[4.5]dec-8-yDpyridio-3-amine

CX O
o B

Wet 50% palladium on carbon (750 mg) was added o a sofution of 2-(1,4-
dioxaspiro[4.3]dec-7-en-8-y1}-3-nitropyridine {3.96g, 15.11 mmol), prepared as above, in
MeOH (500 mL).The reaction mixture was deoxygenated by evacoation and placed under
an atmosphere of hydrogen (5 cycles) then stitred for 16 h. The mixture was filtered, and
the filtrate concentrated to give the title compound (3.10 g , 87%) as a solid;
"H NMR (CDCL) § 1.68-1.96 (m, $H), 2.63-2.70 (im, 1H), 3.97 (5, 4H), 3.97 (s, 2H),
6.93-7.00 (m, 2H), 8.03 (s, 1H); MS m/e MH" 233,

v) Benzyl [6-(},4-dioxaspire[4.5]dec-B-yDpyridin-3-yljearbamate

SO O

To an ice water cooled solution of 6-(1,4-dioxaspiro[4.5]dec-8-yDipyridin-3-amine (3.08g,
13.15 mmol), prepared as above, in THF (50 mL) was added pyridine (3.19 mL, 39.44
mmol} followed by benzyl chloroformate (1.9 mlL, 13.15 mmol). The resulting suspension
wag allowed to stir at 0 "C, then after 2 hrs a firther 0.5 mL of benzyl chicroformate was
added and reaction mixture was allowed to stir at ambient temperatare overnipht, It was
partitioned between EtOAe (100 mL) and watet (50 1aL), the organic phase was separated
and the agueous phase re extracted into EtQAc (200 mL). The orgapic extracts were
combined, dried and concentrated 1o leave crude product, This was purified ona 120 g
silica SiliCycle cariridge, eluting with 30-50% BOA zfisohexane nsing an Isco Companion,
to provide the title compound (4.94 g, 100%); '"H NMR (CDCla) 5 1.66-1.97 (m, SH),
2.70-2.77 (m, 1H),3.97 (5, 4H), 5.21 (s, 2H), 6,71 {5, 1H), 7.16 {d, 1H}, 7.35-7.41 (m,
5H), 7.91 (s, 1HY, 8.37 (s, 1H}; MS m/e MH" 369,
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vi) Benzyl {6-(4-oxneyclohexyl)pyridin-3-y[jcarbamate

R -
G@ﬂ@?‘}\,@

To an ice water ceoled solution of benzyl [6-(1,4-dioxaspita({4.51dec-8-yl)pyridin-3.
yl]earbamate, prepared as above, (4.94 g, 13.41 mmol) was added TFA (20 mL} followed
by water (1.1 mL), The reaction mixture was allowed to stir at ambient temperature for 2
hours, It was teated with 204 MaOH 1o adjust the pH 1o ~10 and then the mixture was
extracted into EIOAC (3 x 200 mL), the organic phase was separated, dried (MgSQ4) and
concentrated to leave a gum, 4.05 g (12.26 mmol, 93%) which was used directly in the
next stage; ‘H NMR (CDCly) § 1.97-2.10 (m, 2H), 2.24-2,.29 (m, 2H), 2.49-2.53 (m, 4H),
3.13-321 (m, LH),5.22 (s, 2H), 682 ¢s, 1), 7,18 (d, 1M, 7.36-7.40 (m, SH), 7.96 (3,
1H), 8.41 (s, 1H); MS m/e MH" 325.

vid} Methyl [4-(5-{{(benzyloxy)carbonylamine} pyridin-2-yleyclohexylidene] acetate

o =

To an ice water cooled suspension of a 60% mineral oil dispersion of sodium hydride {585
mg, 24.35 mmal} in anhydrous THF (60 mL) was added trimethylphosphonoaceate (3.1
b, 18,73 mmol). After 10 minutes a solution of benzyl [6-(4-oxocyclohexyl)pyridin-3-
yl]carbamate, prepared as above, (4.05 g, 1249 mmol) in THE (40 mL) was added and the
reaction mixture allowed to warm to ambient temperature over the weekend. Water (100
mL) was added and the volatile material was removed under reduced pressure and the
mixture exiracted into BtOAS {4 x 200 mL} the organic extracts were combined, washed
with brine (50 mL), dried (MgS(04) and concentrated under reduced pressurs 1o lsave crude
product. This was purified ona 120 g silica SiliCycle cartridge, loading in and eluting 30-
50% EtOA¢/ ischexane to provide the title compound (3.17 g, 66.7%); 'H NMR (CDCly) 8
1.63-1,76 (m, 2H), 2.03-2 15 {m, 3H), 231244 {m, 21),2.92-2.97 {m, 1H), 3.69 (s,
3H), 3.92-3.96 (m, 1H), 5.21 (s, 2H), 5.68 (s, 1H), 6,71 (s, 1H), 7.12 (d, 1H), 7.35-7.40
{m, 5H), 8.37 (s, 1H), 8.37 (5, 11); MS m/e MH" 381,
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To a stirred solution of methyl [4-(5-{[(benzyloxy)carbonyljamino} pyridin-2-
ylicyelohexylidenelacetate, prepared as above, (3.17 g, 833 mmol) in methanol (200 mL)
was added 50% wet Palladiwn on carbon (1.0 g ), deoxygenated by evacuation and placed
under an atmosphere of hydrogen (5 cvcles) then stirred for 16 h. The mixture was filtered
aud Wue fitvate concentrated to give a gum (2.05 g). The residue was dissolved in

DM ethier (40 mi of & 11 mixture) and HC (8.5 mL of a 20 solution in ether) was
added with gtivting, The guapension was allowed 1o stir at ambient temperalure and
concentrated to provide the sait ag a white solid, Thiz was recrystaihised from absolue
ethanol-ether fo provide the title compound (1,10 g, 54%) 2s a solid; 'H NMR & 1.07-1.21
(m, 24}, 1.52-1.62 (in, 2H), 1.72-1.88 {m, 5H), 2.27 (d, 2H), 2.74-2.81 (m, 1H}, 361 5,
IH), 7.59-7.59 (m, 2H), 7.87 (d, TH}; MS m/e MEH" 249,

ix} Mcthyl ({6-{trars-4-(2-meihoxy-2-oxoethyl)eyclohexyl|pyridin-3-

yl}amino){oxoe)ucetate

To an jce water cooted solution of methyl [erans-4-(5-aminopyridin-2-
yheyeloheyl]acetate hydrochloride, prepared as above, (831 mg, 2.59 mumol} in DCM (50
mL) was added triethylavaine (1.2 ml, .31 mmol) followed by methyl chlorooxoacetate
(.31 mL, 3.36 ;nmol) and the reaction mixture was allowed to stix at ~ 0°C for 2 hrs. The
reaction mixture was diluted with DCM {100 mL) and washed with watet {80 mL) then
brine (B0 ml) and the aqueous layer was re extracted with DCM (50 mL). The arganic
washings were combined, dried and concentrated to give the title compound, 865 mg (2.59
mmol, 100%}) which was taken through to the next siage; 'H NMR (CDClL) § 1.13-1.27
(ut, 1H), 1,57-1.64 (m, 3H), 1.84-2.00 (m, 5H), 2.26 (d, 2H), 2.62-2.70 (m, THD), 3.68 (s,

3H), 3.98 (5, 3H), 7.18 (d, 1H), 8.13 (d, 1H), 8.60 (s, 1H), 8.82 (brs, 1H); MS m/e MH'
333,
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X} 'To a suspension of methyl {6—[_#-{2411athny-'l-omethyl}wnmhexyl]pyxidin—'ﬁi

vl jamino{oxojaceiate, prepaced as above, (8635 mg, 2.59 mmaol) in absolute ethanot {50
mL} was added hydrazine monchydrate (.15 mL, 3.09 mmnol). A thick white suspension
formed which was than allowed to stir at ambient temperature for ~1.5 hrs, filtered, washed
with ether {2 x 20 mi) and then dricd to give the title compound (intermediate 78), 610 mg
{1.32 mmoi, 70%) as a solid, "H NMR § 1.09-121 {m, 2H), 1.47-1.56 {m, 2H), 1.71-1.87
tm, 3H,225(d, 21), 2.54-2.63 (m, 1M}, 3.60 (3, 3H), 462 (s, 250, 7.24 (4, 1H), 8.07
(d, TE}, 8.85 (s, 18, 1027 (s, 117} {not all NH protons seen); MS m/a ME" 335,

Intermediate 79: {ferf-Buiyl froas-4-{4-
{hydrazinofoxelacetytlaavuelphenylievelohexaneearboxylate

II_'|
(§' W %L+§fENH’
v J‘\Q*ﬂ, 8
i) trapiy-4-Phicnyleyelobexanecarboxylic acid

0 e
d h
HC?I Ljﬂ

Paliadium (10 wt. %) on carbon (50 g) and tristhylanine (90 mL, 0.65 mol) were added
sequentially, each in one portion, to a stired solution of 4-(4-

chlqm;';hanjfl}c:ytiﬁhaxanecarhoxy]ic actd (150 g, 0.63 ntol) in MeGH (1.5 L), The reaction
mixture was stirred under & hydrogen atmosphere for 4 J1 at 50°C at a pressere of S bar then
cooled, filtered and than concentsated in vacuo to give the title compound (160 g, §3%) as
a soltd, which was contaminated with tristhylamine hydrochloride (.65 mol) and used
with no further purification; "H NMR 8 1.23 (981, 1), 1.44-1 53 (4H. m), 1.8-1.9 (2H, m),
1.96-2.05 (21, m), 2,22-2.32 {14, m), 2.45-2.58 (1H, m), 3.05 (6H, ), 7.1-7.35 {51, m).

ity frans-4-(4-Nitrophenylicyclohexanecarboxylic acid

o cr -~
Bt N
O

A mixiure of concentrated sulphuric acid (1.5 mL) and concentrated witric acid (0.9 m[L)
was added dropwise to a vigorously stitred solution of frany-4-
phenylcyclohexanecarboxylic acid (1.7 g 8.3 mmol) in nittobenizens {4 mi} at 5°C. The

Teaction mixiure was warmed to room temperature and stirred for 2.5 h and then poured
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onte ice. The aqueouns mixture was exiracted with DCM and the organic layer was

concentrated in vacuo to leave a yellow oil, which crystallised 1o a white solid upon

standing. The solid was initurated with toluene and filiered to give the title compound (600

mg, 50%) as a solid; "TINMR §1.4-1.6 (4H, m), 1,75-1.5 (2H, m}, 1.95-2.1 {(2H, m), 2.2-
3 238 (I, m}, 2.64-2.77 (1H, wm), 7.52 (2H, d}, £.15 (211, &), M8 w/e (MDY 248,

it} fert-Butyl iranis-4-(4-nitrophenyljeyclohexanecarboxylate

! 0
%—c? Mﬂb-

4-{Dimethylamino)pyridine (9.7 g, 80.2 mmo!) and a solution of di-fers-buty] dicarbonate

10 (17.5 g, 30.2 mmol) in DCM (5 mL} were added sequentially, each in one portion, to g
mixture of frans-4-{4-nitrophenyl)cyelohexanecarboxylic acid (10 g, 40.1 mmol) in DCM
{43 mL} at room lemperatare, The reaction was stirred for 16 h and then evaporated to
leave a yellow ofl, The off was witwated with a mixtare of ischexane:EtOAc (4:1) and
filtered. The filtrate was concentrated in vacwo and purified by chromaiography, eluling

15 with 20-33% CtQAc in isohexane, to give the title compound as a waxy solid (4.3 g, 35%),
_’I-I NMR 5 1.4 {91, s}, 1.4-1.6 {4H, m), 1.8-1.9 (2H, ), 1.95.2.05 (24, m}, 2.2-2.35 (1H,
m), 2.65-2.75 (IH, m}, 7.55 (2H, d}, 8.18 (2H, &),

iv) tert-Buiyt trans-4-(4-aminophenyl)cyclobexanecurboxyiate
&
3O~
S _
/

10% Palladium on charcoal (500 mg) was added in one portion to a stirred solution of feré-

butyl frons-d-(4-nitrophenylcyclohexnanecarboxylate (4.3 g, 14.1 mmol) in BtOAc (75

' 20

mL} and the mixture was stirred under 2 hydrogen atmosphere for 20 1. The mixture was
filtered throngh a pad of diatomaceous earth and the filtrate wos concenirated in vacuo 1o

25 give thetitle compound (3.8 g, 98%) as a waxy solid; "H NMR 8 1.4 (3H, s), 1.3-1.5 (4H,
m}, 1.7-1.8 (2H, n1), 1.9-2.0 (2H, m), 2.15-2.25 (1H, m), 2.25-2.35 (1H, m), 4.75 (2H, s),
6.5 (2H, d), 6.85 (2H, d), MS m/e MH" 276.
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v} fert-Butyl trans-4-{4-{ | methoxylvxodaceivijamino} phenyleyclohexanecarboxylate

3OO

Metlyl chlorooxoacetate (2.5 g, 20.7 mmol) was added dropwise to a mixture of tere-butyl
trans-4-{4-aminophenyljcyclohexanecarboxylate (3.8 g, 13.8 mmol) and pyridine (2.2 mL,
27.6 mmel} in DCM (40 mL) at 10°C, The reaction mixtire was warmed to room
temperaiure and stirred for 16 h and then quenched with water. The layers were separated
and the organic layer was washed with brine. The organic layer was dried and
concenlrated /1 vacko and the residue was purified by chromatography, eluting with j0-
50% ethy! acetate in isohexane, to give the title compound (4.0 g, 80%) as an oil; 'H NMR
& 1.4 {%H,s), 1.4-1.55 {(4H, m}, 1.8-1.9 (2H, m), 1.9-2,05 (2H, m)}, 2.2-2.3 {1H, m), 2.4-2.6
(1H, m), 3.75 (3H, 5}, 7.2 (2H, d), 7.65 (2H, d} MS m/e (M-I} 360, -

vi) Hydvazine hydrate (0,59 mL, 12,2 mmol) was added in one portion to a stirred mixture
of tere-batyl frans-d-(d- | fmethoxy{oxo)acetyl]amino}phenyljcyclohexanecarbox ylate (4.0
g, 111 mmol} in BEAOL (50 wal} and the reaction mixmire was stiited at room temperature
for 3 h. EAOH (25 mL} was added and the mixture was fitered 1o give the title compound
(Intermediate 79) (3.7 g, 92%) as a solid; HNMR 8 1.4 (9H, 5), 1.4-1.5 (4H, m), 1.8-1.9
(2H, m), 1.9-2.0 2H, m}, 2.15-2.3 (LH, m), 24-2.55 (16, m), 4.5 (1H, s), 4.6 (2H, 5), 7.2
(2H, d), 7.7 (2H, d), 10.45 (1H, s); MS m/e (M-H) 360.

bydrazino({oxo)acetyllamino}phenoxy)cyelo-

a1 0
o \©\ N
S H \NHE
O o

i) Ethyl trans-4-(d-aminophenaxyicyclohexancearboxylate

. s
LT,
0

hexaneearboxyiate
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A sojution of ethyl 4-bydroxycyelohexanecarboxylate (2.0 g, 11.6 mmol) in DME (3mD
wag added in one portion o a strred suspension of sodium hydride (60% dispersion in
mineral oil, 430 mg, 12.2 mmol) in DWF (15 mL) at 3°C under an arpon atnosphere. The
mixture wag stirred at 0°C for 10 minufes apd then warmed to room temperature and
stirted for 20 minutes and then a solulion of 1-fluoro-4-nitrobenzene (1,24 mL, 11.6 mmol)
in DMF (2imL} was added in1 one portion. The reaction mixture was stirred at room
temperature for 2 h and then heated at 110°C for 24 h. The solution was concentrated in
vaoug to leave a vesidoe that was taken up It BtOAc {230 mL) and water {150 ml.) was
added. The layers were separated and the organic laver was washed with O (2x100 mL)
and brine (50 mL) and then dried (MgS0,} and concentraled /i vacuo to leave an ¢il. The
oll was taken up in a mixture of hot EtOAe and {sohexane (1:1) and left for 20 h.
Filtraiton, followed by eoncentration it vaewo of the filtrate left an oil, which was purified
by colwmn ehromatography, using 10-40% EtO Ac inisohexane as eluent, to give crude
elhy! 4-{(4-nitrophenoxy)cyclohexanecarboxylate as an off white solid that was used
without further purification.

Palladium (10 wt, %) on carbon (50 mg) was added in cne portion to a solution of crude
ethy! 4-{(4-nifrophenoyylcyclohexanecarboxylate in &2 mixture of EtOH (15 mL) and THF
{10 mL}. The reaction mixmire was stirred under a hydrogen atmosphere at room
tempﬂrlature for 16 h then filtered and concentrated in vacuo 1o pive a solid that was
putified by chromatography, using 30-60% EtOAc In isohexane as eluent, to give the title
cotapound (127 mg, 4% over 2 steps) a5 a solid, "H NMR (CDCl) §1.16-1.20 (3H, ),
1.31-1.42 (2H, m}), 1,43-1.52 (2H, m), 1.96-2.01 (2H, m), 2.05-2.10 (2H, m), 2.20-2.28
{155, m), 3.35 (21, br s, 3.89-3.96 (1H, m), 4.05 (2H, g, 6.53-6.57 (2H, d}, 6.65-6.69 (2H,
d); MS m/e MH" 264.

ii} Ethyl frans-4-(4-{ [methoxy(oxojacetyll amino) phenoxy)eyclohexanecarboxylate
o LTrC
. \IT \H
o o

Methyi chlorooxoacctate (45 1L, 0.48 mmol) was added in one porlion to a stirred solution
of ethyl 4-(4-amincphenoxy)cyelohexanecarboxylate (127 mg, 0,48 mmol) and pyridine
{47 L, 0.58 mmeol) ie DCM (5 L) 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 (1M, 20 mL) was added. The layers
were separated and the organic layer was washed with brine (10 mL)}, dried and
concentizted i vacuo 1o give the titte compound (152 mg, 91%) as a solid; ‘1 NMR
(CDCIy) 81.19 (3H, 1), 1.39-1.45 (2H, m), 1.48-1.56 (2H, m), 1.97-2.03 (2H, m), 2.08-2.12
(2H, m}, 2.23-2.31 {1H, m), 3.89 (3H, 1), 4.07 (211, q), 4.11-4.14 (1H, m), 6.80-6.84 (21,
d), 7.44-7.48 (214, d), 8.66 (1H, s); MS m/e MH* 350.

i1} Hydrazine monohydrate (0.15 mL, 3.34 mmeol) was added in one portion to a stirred
solution of ethyl trams-4-{4-

t[methoxy{oxa)acetyljamino} phenoxy)cyelohexanccarbox ylale (150 mg, 3.04 mmol) in
EtOH (3 mL} and the yeaction mixture was stirred for 20 minutes. Ether {10 mL} was
added and the mixture was cooled to 5°C. The mixture was filtered to give the title
compound (Intermncdiate 80% (129 mg, #5%) as a solid that was used without further
putification; MS m/e MH" 350

Intermediate §1: 3-[[(1R)-2-Methoxy-1-methylethyljoxy}aniline

i

2

i) 1-{[(1i)-2-Nethoxy-I-methylcthyl]oxy}-3-nitrobenzene

:
D-ZN/@\G%G

DEAD (1.97 mL, 10,8 mmol} was added dropwise 1o a stirred mixture of 3-nitrophenoi
(2.50g, 18 mmol}, (28)-1-methoxypropan-2-ol (648 mg, 7.2 mmol} and triphenylphosphine
(2.84 g, 10.8 mmol) in DCM (10ml}, The reaction mixture was stirred for 16 h then treatad
with saturated aqueous sodium hydrogen carbonate selution. The resuliant mixiure was
partitioned and the orpanics were washed with 1M NaOH, dried and concentrated by
evaporation. The residue was triturated with 1:1 EtOAC/hexanes, and filtered. The
filtrate was concentrated by evaporation and the residue was purified by chromatography

eluting with 25% EiQAc/liexane to give the title compound (1 g) as an oil; 't NMR (400

369
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Milz, DMSO) 61.24 (d, 3H),3.24 (s, 314),3.44-3.60 (tm, 2H)},4.71-4.89 (ns, 1H),7.38-7.
{m, 1H),7.57 (t, 1H),7.70-776 (m, 1H),7.76-7.86 (m, 1H.

1Y l-{[{lR);2~n1erl1{:rxy-l -methylethylloxy}-3-mitrobenzene (1,00 g; 4.74 mmol) was
dissolved in MeOH (20ml) and treated with 10% palladium on carbon then placed under
an atmosphere of hydrogen and stirred for 24 h. The reaction mixture was itered then
concentrated by cvaparation to give the title compovnd (Intermediate 817 (D.88 g) as an oil;
'HNMR & 118 (4, THD), 3.24 (s, 355}, 3.34-3.42 {m, 1H), 3.42-3.52 (m, 1{), 4.37-4.49 (m,
THY, 4.90 (s, 21}, 6.04-6.11 (m, |H), 6.10-6.18 (ny, 20}, 6.83-0.91 (m, 111); MH" 182,

Intermediate 82: 3-{[{L.5}-2-Mcthoxy-1-methyleth ylgxviantline

L
i 1
HQH)J\ DJ\,.-C'

i) 1-{[{15)-2-Methoxy-]-methylethyi]oxy}-3-nitrobenzene

/@\ ;I
L

.

O, g

Following the procedure described for Intermediate §1 part (1) except that (24)-1-

methoxypropan-2-ol was used in place of (25)-1-mcihoxypropan-2-ol, the titls compound
was obtained as an oil; TH MMR & 1.2 (d, 3H),3.26 (s, 35),3.43-3.61 {m, 2H),4.69-4.88
(m, 1H),7.40-7.47 (w, 1H),7.57 ¢, 1H},7.69-7.75 (m, 1H),7.76-7.83 (m, 1H).

1) Reduction of 1-{[{15}-2-Methoxy-1-methylethy{Joxy}-3-nitrobenzene following the
procedurs described for Intermediate 81 part (if) gave the title compound (Intermediate §2)
as as oil; "H NMR & 1.17 (d, 3H), 3.26 (s, 3), 3.35-3.42 (m, 1H), 3.42-3.51 {m, 1H), 437
4.49 (m, 1H), 4.90 (5, 2B}, 6.03-6.11 (m, 1), 6.10-6.19 (m, 211), 6.81-6.94 {m, 11}, MS
mfs MH'182. |

intermeediate 83: zeré-Butyvl 1-(5-{Th drazing{oxo)icetyllaminotpyridin-

2yijpiperidine-4-carboxvlate

~ j_“\ N
T T e
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1) tert-Buty! 1-(S-nitropyridin-Zyhipineridine-d-carboxyiate

YO0
o N= 0

Following the procedure described for Intermediate 77 pavt {f), but using fert-
butylpiperidine-4-carboxylate hydrochloride in place of methiv! piperidin-4-ylacetate
hydraclloide, the tide compound was obtained in 91% yield; 'H NMR 81.35 (s, 9F), 1.5!
(q, 2H), 1.90 {d, 2H), 2.55-2.6% {m, 1H), 3.20 (t, 2H), 4.39 (d, 2H), £.96 (d, 1H}, 8,20 (d,
1H), 8.93 (4, 1H); MS m/e MH" 252,

ii} sgrt-Butyl 1-(5-aminopyridin-2-ylpiperidine-4-carboxylate

%,O v ﬂNHZ
N
8]

Following the procedure described for Intermediate 77 part (ii), the title compound was
obtained in #5% yield as a solid; 'H NMR (CDCl:) 51.41 (g, 98), 1.68-1 85 (m, 2t1), 1.89-
2.02 (m, 2H), 2,.28-2.44 (m, 1H), 2.74-2.87 {m, 2H1), 3.91-4.06 (m, 2H), 6.64 {4, 1H), 6.98
(d, LH), 7.79 (d, 1) MS mie MH" 2532,

i1} Fﬁ-i,]ou.ring the procedure described for Intermediate 77 part (11}, the first intermediate,
teri-Butyl 1-(5-{[methoxy(oxo)acetylJamine ) pyridin-2yl)piperidine-4-carboxylate, was
obtained in 97% yield as a solid; "H NMR (CDCL) §1.39 (s, 9H), 1.64-1.82 (m, 2D, 1.96
(d, 2FD), 2.36-2.52 (m, 1H), 2.98 (t, 2H), 3.95 (s, 3H), 4.10-4.26 (m, 2D, 6.68 {4, 1D, 7.94
(d, 1H), 8.29 (d, 1H), 8,69 (s, 1) MS mv/e MH" 164; then condensation with hydrazine
gave the fitle compound (Infermediate 83) in 72% yield a5 a solid; "H NMR 51.35 (s, 9H),
1 44-1.61 (m, 211, 1.75-1.88 (m, 2803, 2.38-2.4% {m, 1H), 2.90 (1, 2H), 4.12 {d, 24}, 4.62
{8, 2H). 6.84 (d, 1), 7.9 (4, 1H), 8.51 (d, 1H), 10.23 (5, 1H), 10.53 (5, 1| H}; MS m/e MH"
304,

Intermediate 84: Methyl 3-(4-aminopbenvlicyclopentanecachoxylate
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i) Methyl 3-(4-vitrophenyl)eyclopentanecarboxylale

a° R O
g <

A niixture of 65% nitvic acid (0.95 mL) and 95% sulphuric acid (1.2 mL) it carbon
tetrachloride (2.5 mL) was added dropwise 1o 2 solution of methyl 3-
plien}rlc}fqupﬂltanecﬂl‘be}fiatc {Journal of Organic Chemistry, 1988, 53(17), 4021 (1 g,
4.9 mmotl) and the mixture was stirred at 5-10°C for 2 b, [ce/water (30 mL) was added and
the mixiure was extracted with DCM {2 x 50 mL). The extracts were combined, washed
with water and dried. The residue was adsorhed anfo silica and purified by
chromatography eluting with 0-30% EtOAc in hexane to give the tile compound (782 mg,
64%) as an oil; 'H NMR §3.90 (3H, s), 7.94-7.97 (2H, m). 8.03-8.06 (2H, m), 8.09-8.12
(2H,m}, §.33-8.36 (2H, m),

it} 10% palladivm on carbon (78 mp) was added to a stirred salution of methyl 3-(4-
nitrophenyijcyclopentanecarboxylate (782 mg, 3.14 mmol) in EtOH (40 mL). The mixture
was stirred under an atmosphere of hydrogen for 16 h then filtered through distomeseous
earth and the filter washed with EtOCAc. Volatile material was removed by evaporation to
give the title compound (Tntermediate 84) (608 mg, 88%) as an oil; "H NMR 8 2.24-1 45
(tm, 6H), 3.03-2.83 {m, 2HY, 3.62 (5, ). 4,30 (3, 211, 6.53-6.46 (m, 2H), 6.92-6.86 (m,
ZH); MS m/e MH™ 220.

Intermedlate §5: Methyl 3-{(4-aminophenylladamantane-1-carboxylate

i) Methyl 3-(4-Nitropheayl)adamantane-I-carhoxylate
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/
3-(4-Nitrophenybadatmantane-1-carboxylic acid (500 mg, 1.66 mmol) was stireedin
MeOH (8 mL} and concentrated sulphuric acid (0,1 mL) was added. After stirring at room
temperature gvernight the veaction mixivre was basilicd with aqueous poiassium carbonate
(30 ml. of a saturated sclution) and then concenlrated it vacug. The residue was extracted
with EtCAc {2 x 250 mL) and waslied with water and brine. The organics were dried and
snﬂvenf removed in vacuo to give a white solid (554 mg, 100%); "H NMR & 8.18 (d, 2H),
7.68 (d, 2H), 3.61 (s, 3L, 2.23-2.17 (m, 2H), 2.01-1.97 {m, 2H), [ .91-1.84 (m, 8H),
1,74-1.6% (m, 2H);, MS m/e dM+-MeCN 357.

i1} Methyl 3-(4d-Nitrophenyhadamantane-1-carboxylate was reduced by the method of
Intermediate 84, step (ii), to give the title compound (Intermediate 85); 'H NMR 8 6.99 (4,
2H), 6.51 (d, 2H), 4.80 (s, 2H), 3.59 (s, 311}, 2.17-2,10 {m, 2H), 1.87-1.79 (m, 6H), 1.77-
1.72 {m, 4H), 1.69-1.63 {m, ZH});, MS wm/e M+MeCN 327,

Intermediate B0: Ethyl 4'-aminobiphenyl-3-vlacetate

L A =
O~

i) Ethyl [4°-(dibenzylanino)biphenyl-3-yl)acefate

Q —CO.Ft
Sl N
O

[4-(Dribenzylamino)phenyljborenic acid (UK Patent Application No. GB 2276161 (1994))
{400 mL., 1.26mmol) was stirred in 5 ml dry toluene and potassium carbonate was added
followed by ethyl (3-bromophenylacelate (338mg, 1.39mmol) as a salution in toluene {1
mL}). The reaction vessel was evacuated and refilled with nitrogen {5 times), PA(PPhy)y (73
mg, 3.06 mmol) was added as & sclution in tohuene {1 mL) and the vessel wag
deoxypenated as before. The reaction mixture was heated at 90°C for 16 h then cocled and
filtered through diatemaceous earth. Volatile material was removed by evaporation, the

residue was adsorbed onto silica and purified by chromatography eluting with 10-50%

oL
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EtOAc/isohexane to give the title compound (17Sme, 329) as 2 gum; 'HINMR 5 118 ¢,
301}, 3.67 (5, 2H), 4.07 {q, 2F}, 4.76 (5, 4H), 6.76 (<, 21D, 7.11 (d, 2H), 7.44-7.20 {m,
L4F); MS m/e MH" 436,

ii) Nitrogen was bubbled through a solution of ethy] [4'-(dibenzylamino}biphenyl-3-
yl]acetate (170 mg, 0.3% mmaol) in EtOH (15 inL) and EtOAc{15 mL) then 10% palladium
on tarbon (30 mg) was added and the mixlure was stirred under an atmosphere of
hydrogen for 16 . The mixture was filtered through diatomaceous carth and concenisated
by evaporation to give the title compound (Infermediate 86) (98 mg) as a gum; 'H NMR 3
119 (t, 3H),3.69 (s, 2H), 4.09 (g, 2H}, 5.24 (5, 2H), 6.64 (d, 2H), 7.11 (4, 11D}, 7.37-
7.30 (m, 3F, T42¢d, 2HY, MS mie MHMeCM 297,

Intevmediate 871 Methyl [{1R.4R)-4"-aming-1,1"-bi(cvelohexyl)-4-vi]acetate

A mixture of methyl [trans-4-{4-aminophenyljeyclohexyl]acetate (from Intermediate 43,

step (ii)) (200 mg, .81 mmol) and Rhodium (5% on alumina; 15 mg) in EtOH/water (&

‘mL ofa 122 mixture) was stitred under an almnosphere of hydrogen at 48 bar, 65°C Tor 3h

theu filtered, The filirate was concentrated by evaporation to give the iitle compound as &

guml. -

Intermediate 88: Fthyl 3-(2-aminoe-2,3-dihydre-1E-inden-S-viipropanoute

0
,ﬂﬁok/fi[}
| NH,
e

i) Benzyl {5-brome-2,3-dihydro-1H-inden-2-yearbamate
B e H
e )
S
s

Bf:n?.’.}fl_ chleroformate (0.804 mi, 5.63 mmol) was added slowly with stirring to a mixture
of 5-bromoindan-2-amine hydrabromids (Advanced Synth. & Catalysis 343(5), 461-472,
2001)(1.58, 5.12 minol} and triethylamine (1.57 ml, 11.3 mmeol) in DCM (20 mL) at 0°C.
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'The reaction mixture was aliowed to warm to room temperature and stirred for 16 b, DCM
(150 L) was added and the solation was washed with §.5M aqueous HCL {100 L) then
saturated aqueous sodium hydrogencarbonate solution {100 mL). MeOH (10 mL} was
added as coselvent and the solution was diied and concentrated by cvaparation. The
residue was purified by chromatography to give the title compound (804 mg, 45%) as a
solid; 'H NMR & 2.59-2.87 (i, 2H), 3.03-3.23 (m, 2H), 4.23-439 {m, 1H}, 4.50{d, 1H},
S04 (s, T, 7.14-7 44 {m, 8H); MS mfe MH' 214,

i} Ethyl (2£)-3-(2-{[(benzyloxy)earbonyljamine}-2,3-dihydro- 1/ -inden-5-yljacrylate

ﬁgﬁ\f\@_ﬁ -
R E\J;r-*l \/@

A mix’éuﬂ: of palladium(II} acetate {3 mg, 0.01 mmaol}, Tri-o-totylphosphine (7 rg, 0.02
oty and DIPEA {0.088 mi, 0.5 munol} was stirred in MeCN (2 mi) at 60°C under a
nitrogen atmaspliere for 20 minutes in a 3 mL microwave vial. Benzyl5-bromo-2,3-
dihydro-1 A-inden-2-yl)carbamate (174 mg, 0,5 minol) and ethyl acrylate (28 ul,, (125
mmiol) were added and the mixture was heated in ihe microwave al 180°C for 0.5 h, The
mixture was adsorbed onto silica and purified by chromatography with 0- 40%
EtQAc/isohexane as cluent to give the title compound (105mg, 57%) as a gum; 'H NMR
{CDCLN 51,32 (1, 3H), 2.62-2.88 {m, 211), 3.12-3.36 (m, 2H), 4.18-4.29 (m, ZH), 4.46-4.62
{m, 1H), 4.76 (d, LH), $.09 (g, 2ZH}, 6326 41 {m, {0, 7.10-7.44 {m, 881), 7.57-7.68 (m,
1H); MS m/e MH" 366.

iti) Eihyl (2£)-3-(2-{[(benzyloxy)caibonyl]amine }-2,3-dihydro-14-~inden-5-yl)acrylate
was redfuced by the general procedure of Intermediate 84, siep (ii), to give the title
compound {Intermediate B8Y, TH MMR WhOoDn 8 1.01-1.18 (mn, 31D, 2.44-2.70 {m, 21},
2.73-2,96 (m, 2ZH), 3.02-3.35 (m, 4H), 3.92-4.05 (m, 2H), 4.30-442 (m, 11}, 6.84-723
(m, 3H); MS m/e MH* 234,
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Inéermedinte $9: Wikvl [3-44-aminophenyhicyeichexyl]aceiale

3
o

i} 3-14-(Benzyloxy)phenyl|cycloliexanone

[0

[4-(Benzyloxy)phenylTboronic acid (2 g, 8,77 mmol) was dissolved in dioxane/waler (50
mL / 5 mL) and Rhiacac)(CaHyl (68 mg, 0.26 mmol) and racemic BINAP {164 mg, 0.26

mmol} were added. The mixture was degassed 3 times and pur under a nitrogen

-

atmosphere. Cyclohexenone (1.02 mL, 10.52mmeol} was added to the yellow solution and
the mixture heated at reflux overnight. The reaction mixiure was cooled, saturated
aqueous sodium hydrogen carbeonate solution (30 mL) added, then exiracted with EtQAc (2
* Y00 mL). The organic exiracts were washed with water (100 mL) and dried. Volatile
1oaterial was removed by evaporation and purification by chromatography gave the title
compound (565 mg, 23%) as a sohid; 'H INMR 31.65-1.65 (1H, m), 1.78-1.93 (2H, m),
1.99-2.04 (LK, m), 2.22-2.35 {24, m}, 239243 (14, m), 2.65 (1H, m), 2.90-2.96 {1H,
m), 5.08 (2H, 5), 6.96 (QH, d, 7.20 (2H, 4), 7.31-7.45 (SH, m); MS m/e MH"' 281.

ii) Kthyl {3-]4-(benzyloxy)phenyl]eyclohexylidenelacetnte

@m@’cuﬂ

Triethyiphosphonoacetate (.48 mL, 2.42 nunol} was added to a stirred suspension of
sodium hydride (97 mg of a 60% dispersion io oil, 2.42 mmol) in THY (10 mI.) at 0°C.
The mixture was allowed to warm to ambient temperature and stirred for 15 minutes then
3—[4-{hgnzylaxy}phtnyl]ayclﬁhmamna {365myg, 2.02mmol} was added a3 a solution in
THE (10 mL), After 3 b saturated agueous ammoniun chloride sotution {50 mL) was
added and the mixture was extracted with BtQAe (2 % 50 ml). The organic layers were
washed with water (50 mL) then dried and concentrated by evaporation to give the tifle
commpound as an oil that was used directly in the gext step; MS mfe MH' 351,
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ili} Ethyl {3-{d-bydroxyphenylcyclohexyllacetate

H:;/O/Q\i o\

Ethyl {'3n[4—{_bcnzyl0xy}phenyl]cgclnlmxylid.em} aceiate was reduced following the general
procedure described for Intermediate 84, pawt (i), to give the title compound; 'H NMR &
1.12-1.19 (3H, m), 0.93-1.82 (8H, ), 2.18 (1H, d), 2.45 (1H, d), 2.65 (1H, m), 2.99 (1H,
m), 4.04 21, q), 6.65-6.67 (ZH, m}, 7.00 (2H, t}, 9.12 (1H, ); M5 m/e (M-T) 261,

iv) Etayl (3-(4-{{(trifluoromethysulphony} oxyiphenyleyciohexyl  acetate

Ethyl [3-{4-hydroxyphenyl)eyclohexyl]acetate (329 mg, 1.25 mmol) was stirred in dry
DCM {13 mL) under nitrogen. The mixture was coo'ed with an ice bath and
trifluoromethanesniphonic anhydride {0.264 mL, 1.57 mmel) was added. Triethylamine
(0.263 mL. 1.88 mmol) was then added dropwise vver 5 muinutes, keeping the temperature
below 10°C and the mixture was stirred for 2 h. Saturated aquesus sodium kydrogen
carbonate solulion {10 mL} was added, the layers wece separated and the aquectis phase
was extracted with DCM (20 mL). The organie layers were dried and concentrated by
evaporation to give an oil that was purified by chromatography eluting with 0-40%
EtQAc/ischexane 1o give the title compound (345 mg, 70%) as an oil; 'H NMR § 0.94-2,00
(OH, 8}, 116 (3H, m), 2.23 (1L, d3, 247 (1H, &Y, 2.62-2.85 (11, m), 4.01-4.09 (24, m),
7.41-7.44 (dH, m); M3 m/e (M-Hy 393,

v} Ethyl (3-{4-[(diphenylmethylene)amine] phenyl}eyelohexyl)acetate

Il,l‘*x \NQM

07,
Ethyl [3-(4-{ [(rifluoremethylsulphonyljoxy) phenyticyclohexyl]acetate (322 mg, 0.85

mmol) was stitred in dry THF {8 mL) under a nitrogen aimosphere and caesinm carbonate

2>
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387 mp, 1.1%9 mmol}, palladium(Il} acetate (12 mg, .05 mmol) and BINAFP (32 mg, 0.05
mmol) were added followed by benzophenone imine (0.214 ml, .27 mmol}). The reaction
vesse] was degassed 6 times and stirred under reflux for 16 b, The mixtite was extracted
with ether (2 x 100 mL} and washed with water (100 mY.). The otrganic extracts were dried
and concentrated by evaporation to give an oil that was purified by chromatography eluting
with 0-30% CtOAc/isohexane to give the title compoand (137mg, 38%) as an oil; '"H NMR
5 0.81-2.48 (m, 9H), 1.12-1,21 (m, 3H), 2.58-2.72 (m, 1H), 3.97-4.12 (m, 2H), 6.57-6.65
(m, 1H), 6.94-7.04 {m, 1E1), 7.10-7.18 {m, [H), 7.29-7.36 (m, 1H), 7.37-7.78 (m, 108]);
MS mse MIi 426,

vi} Aqueous HCL (1 mL of a 1M solution) was added ta ethy! (3-{4-
[(diphenylmethylene)aminolphenyl} cyclohexyliacetate {137 mg, 0.32 mmol) in BOH (10
mL} with stirring. After 1 b the reaction mixture was basified with aquecus potassium
carbonate {10 mL of a saturated solution and the mixtore was extracted with ELO (2% 15
mL), washed with water (13 taL} 2nd defed. Volatile matetial was removed by evaperation

and the residue was purified by chromatography eluting with 0-35% EtOAc/isohexans to

. give the title compound (Intermediate 89) {40mg, 43%) a5 a gum; M3 m/e MH™ 262,

Intecmediate 94 Eih JR)-3-14-aminophenyllevelopeniyvljacetate

4-Bromophenylboronic acid (4 g, 19.92 minol), RhiriacKCTatad
(acetylacetonatobis(ethyleneRhodiwm (D); 103 ma, §.4 mmol) and (#)-BINAP (249 mg,
0.4 mimol) were placed in a 100 mi. 3-necked round bottomed flask and 1,4-dioxane (40
mlL) was added. The reaction vessel was degassed several times before putting under a
nitrogen atmosphers, Weter (¢ ml.) was added followed by cyclopent-2-en-1-one (1.185
mL, [4.14 memol}. The reaction mixture was then heated at 100°C overnight before

sooling and washing with satrated aqueous sodium hydrogen carbonate solution (50 mL),
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The mixtwe was extracted with BtOAc (2 x 100 mL) and the grganics dried then purified
by chromatography cluting with 0-40% EtOAc/ischexane) to give the title compound (1.62
g, 48%) as an oll that crystallised upon standing; 'H NMR 81.86-1.93 (1 H, m), 2.23-2.36
(3%, m), 2.53-2.57 (1H, m), 3.34-3.43 (1H, m}, 7.29-7.32 (2H, in), 7.50-7.53 (24, m); ap =
0" (MeDH, c=1, L=1)

i) Ethyl ([(AR)-2-(4-bromephenyleyclopentylidene)acetate

Following the general procedurs described for ethyl {3-44-
[benzyllox}'}phcn}fllcyclthxy!idana}acetatf:- (Tntarmediate 89 (1)}, replacing 3-{4-
(benzyloxy)phenylcyclohexanone witlh {32)-3-(4-bromophenvljevilopsntanoneshe title
compound was obtained; 'THNMR 81,18-1.23 (3H, m), 1.61-1.78 (1M, m), 2.06-2.20 {1H,
m), 2.53-2.67 (3H, m), 2.84-3.04 (1H, m}, 3.08-3.24 (1H, m), 4.01-4.10 (2I1, m), 5.82-5.85
(IH, m), 7.24-7.28 (2H, m), 7.47-7.51 (2H, rn); MS m/e MH* 310.

itf) Ethy! {(3R)-3-{4-[(diphenylinethylenejamino]phenyl) cyelopentylidenciacetate
R

NN = RN
Foliowing the procedure described for ethyl (3-{4-
{(diphenybmetiyleneyaminciphenyl} cyclohexyl)acetate (Intermediate 89(iii)), replacing
etityl [3-(4-{[(itluoromethyl)suiphonyl}oxy) phenyiicyclohexylacetate with ethyl [(3R)-

3-{4-bromophenyllcyclopantylidenaacetate, the sitle compound was obtained; MS m/e
ME 410.

iv) Ethy! [(3R)-3-(4-amipophenylicyclopentylidenc]acetate

Following the procedure described for ethyl {3-(4-aminophenylicyelohewyllacetate
(Intermediate 891v), replacing etiry] (3-{4-

29
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[{diphenyImethylene)aminojpheny] foyvelohexyliacetate with ethyl ((3R)-3-{4-
[{diphenylmethylenejamino]pheny) eyclopentylidencacetate the title compound was
obtained; 1T NMR 5 1.17-1.22 {31, m), 1.57-1.68 (1H, m), 2.27-2.48 (21, m), 2.53 (01,
¢}, 2.56-2.68 (1M, m), 2.74-2.76 (1K, 1), 2.93-3.60 (15, m), 3.15-3.24 (0.3H, m), 3.69-
3.71 (0.5H, m), 4.01-4 12 (25, m), 4.79-4,83 (2L, md, 5.49-5.53 (1H, m), 5.78-5.82 (1H,
m), 6.47-6.52 (2H, m), 6.80-6.93 (2H, m); M$ mfe M3MeCN 257 07 "

v) Ethy] [{3K)-3-(4-amivephenyl)cyclopenlyllacetate

]
O

Following the procedure described for imethyl 3-{d-aminophenyliovelopentancearboxylate,
replacing nrethyl 3-(4-nitrophenyljcyclopentanecarbexylate (Inlernediate B4(i1Y) with cthyl
[(3R)-3-(4-aminophenyljcyetopentylidene]acetate, tha title compound was nbtained; 'H
NMR & L.18 {t, 3H), 1.21-1.76 (m, 20H), 1.80-2,12 (m, 2H}, 2.23-2.48 {m, 2H), 2.80-3.01
{m, 1H), 3.16-3.30 (m, 2H), 406 (g, 2I1), 4.79 (s, 2H), 6.45-6.51 (m, 2H), 6.84-6.91 (m.
2H}; MS m/e M+MeCN 289,

Intermediate 91: Eihyl [{(38)-3-(4-aminophenyeyclopeniviiacetate

H,N@I \)w'“/ﬁ\o"\

i) (38}-3-(4-Bromaphenylleyclopentancne

Following the procedure described for (35}-3-(4-Bromophenyl)oyclopentanone
{intermediate 90(1)), replacing (R)-BINAP with (S)-EINAP, the titlc compound was
obtained; "H NMR & 1.86-1,93 (1H, m), 2.23-2,36 (3H, m), 2.53-2.57 (1H, m), 3.34-3.43
(1H, m}, 7.29-7.32 (2H, m), 7.50-7.53 (2I1, m); op =-18" (MeOQH, o=1, L=1)

1i) Ethyd [(35)-3-(4-bromophenyl)eyclopentylidene]acetate

0
\\ -
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Following the procedure described for ethy! {3-[4-
{benzytoxyphenyljcyclohexylidene}acetate (Intermeciate 89(ii}), replacing 3-{4-
(benzyloxyiphenyllcyclohexanone with with (38)-3-(4-bromopheaylicyclopentabane the
title compound was obtained; ey MR §1.18-1.23 (314, m), 1.61-1.78 (1H, m), 2.06-2.20
(1K, m), 2.53-2,67 (3H, m), 2.84-3.04 (11, m), 3.08-3.24 (1H, m}, 4.01-4.10 (2F1, m},
5.82-5.85 (18, m}, 7.24-7.28 (211, m), 7.47-7.51 (2H, m); MBS m/e MH" 309,

iii) ILthy! {(3.8)-3-{4-[{diphenylmethylene)amino]phenyl}cyclopentylidenciacetate

{’\:)DLD’“

GE,.@”

Following the procedure described fur ethy! (3-{4-
{{diphénylmeﬂly‘lene}aminr:r]phexlyl}c}rclnhcxyl}acetate {Intermediate 89(iti)), replacing
gthy) [3-(4-{ [(trifluoromethyl)sulphonylloxy }phenylieyclohexyllacetate with ethyl [{3S)
3-(4-bromophenylicyclopentylidene)acetate the title compound was obtained; MS m/e
MH 410,

iv) Ethyl 1(38)-3-(4d-aminophenyl)cyelogentylidene |acetate

EJ‘
f E S Jx{}"ﬁ"‘x
MM

Following the procedure described for ethyl [3-(4-sminophenyljeyclohexyljacetate
{lntermuediate $9(ivY), replacing ethyl (3-{4-
[(diphényimethylcne)ﬂmino]phﬂn}rl}cyclc}he}{}fl}acﬂtate with ethyl ((35)-3-{4- .
[(diphenylmethylene)amino}pheny! }oyclopentylidencjacetate the title compound was
obtained; "H NMR 8 1,17-1.22 (3H, m), 1.57-1.68 (1H, m), 2.27-2,48 (2H, m}, 2.53 (0,
s}, 2.56-2.68 (1E, m}, 2.74-2.76 (1K, m}, 2.93-3.00 (1L, m), 3.15-3.24 (0.5H, m), 3.69-
3.7 (0.5H, m), 4.01-4.12 (2H, m), 4.79-4.83 (2H, m), 5.49-5.53 (1H, m}, 5.78-5.82 (14,
m), 6.47-6.52 (2H, m}, 6.80-6.93 (2H, m); MS m/e M+MeCN 287.
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V) Ethyl {(35)3-(4-uminophenyl)cy clopentyl) acefate

j W‘O‘w/igﬁ*m

N~ =
Following the procedure desesibed for meilyl 3-(4-aminophenyljcyclopentanecarboxylate,
replacing methyl 3-{(4-nittophenyl)eyclopentanccarboxylate (Intermediate 84(i1)) with ethy!
[{38)-3-{4-aminophenyl)eyclopentylidenc]acetate the title compound was obtained: 'H
NMR & 1.18 (t, 3H), 1.21-1.76 (m, 2H), 1.80-2.12 (m, 2H), 2.23-2.48 {m, 2H), 2.80-3.01

(m, 1H),3.16-3.30 (m, 2H), 4.06 (q, 2H), 4.79 (s, 2H), 6.45-6.51 {m, 2K}, 6.84-6.91 (m,
2H); M8 mfe M+MeCN 289,

Intermediate 92 Methyl 3-(3-aminopropoxyibenzyaie

o

i) Meibyl 3-(3-{{(benzyloxy)carbonyl]amjno} propoxy)benzoate

A mixture of methyl 3-hydroxybenzoate (609 mg, 4 mmol), benzyl N-(3-
hydroxypropyl)carbamate (754mg, 3.6mumol) and polymer supported triphenylphosphine
(P-PPh) (4 g, 12 mmol) in THF (40 mL)} was stimed and diethyl azodicarbaxylale (948
mg, 3.44 mmol) was added as a solution in THF (4 mL). The mixture was stitred for 16 b
then was filtered and washed with DCW and concentrated by evaporation, The residue was
putified by clromatography eluting with DCM to give the title compound (481mg, 35%)
as an oil; 'I1 KMR 5 1.85-1.92 (2H, m), 3.19 (2H, g}, 3.86 (3H, s), 4.05 (2H, 1), 5.02 (2H,
s), 7.20-7.22 (1H, m), 7.29-7.38 (5H, m), 7.42-7.45 (2H, m), 7.53-7.56 {1H, m).

i) Following the procedure described fr methyl 3-(4-
aminophenyl)cyclopentanecarboxylate, replacing me:hyl 3-(4-
ntephenyloyclopentanecarboxylate (Intermediate 84 (1)) with methiyl 3-(3-

{[(benzyloxy)carbonyl]amino } propoxybenzoate ané using EtOAc as solvent instead of
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BAOH the title cornprund was obtained; B NIMR 8 1.77-1.83 (2H, m), 2.70 (2H, 1), 3.86
(3H, £), 4,09 (2FL, 1), 7.21-7.23 (11, wy, 7.43 (4L, ), 7.54 (VH, d MS mfe MH' 210,

Intermediate ¥3: Eihyl 3-(4-aminobenzylleyclobutanecarboxylate
oo
. , o
M o \i[l/ e

i) Ethyl 3-(4-nitrohenzyl)cyclobutanecarhoxylate

5 Uy
o L S
O

T

5
A mixture of concenirated nitric acid (0.5 mL) and concentrated sulphuric acid (0.8 mL)
was added slowly with stirring to an ice-cooled solution of ethyl 3-
banzyleyclobutanecathoxylate {Guonan Patent DE 2626287) (376 mmol, 4.02 mmol) in
nitrobenzene (2 mL) . The reaction mixlure was warmed to ambicnt temperature and
stitred for 1.5 h then poured onto icefwater. DCM (5 mlL) was added and the mixture was
stirred before passing through a phase separation cartridze. Solvent was removed by

svaporation to give the title compound that was used directly in the next step.

it) Ethyl 3-(4-nitrobenzyeyclobutanecarboxylate (4.02 mmol) was stirred in EtOAc (20
ml.) at roon temperatiure and nitrogen was bubbled through, 10% Palladium on carbon
(160 mg} was added and the reaction vessel was put under an atmosphere of hydrogen. The
mixture wag sticred overnight then filtered through diatomaceous earth and concentrated by
cvapumﬁon under reduced pressure. The residue was purified by chromatography eluting
with 0~ 55% E1QAc/schexane to give the title compound (466 mg, 50%) as an oil; 'H
NMIR § 1.15-1.20 (3, m), 1.77-1,94 (2H, m}, 2.13-2.20 (2H, m), 2.33-2.37 (2H, m), 2.43-
2.46 (1H, m), 2.53-2.56 {1H, m), 2.92-3.07 {1H, m), 4.01-4.08 (2H, m}, 4.77 (2H, d}, 6.46-
6.49 (2H, m), 6.78-6.82 (2H, m)}; MS m/e M+MeCN 275,

355
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Intermediate 94: Diethy] {4*-[({5-[{2-fluarophenyllamingel-1.3 A-oxadiazol-2-
yYllcarbonylaminolhiphenytd-vllmalonate

H o wew
EDD-?G*,_@-@’ HGLH
o H F

EtO,C

§) Diethyl (4'-aitvabiiphenyl-4-yDHmalonate
- == CO,Et

O g

L G W
A mixture of 4-{4-bromophenyDnitrobenzene (Joumnal of Organic Chemistry, 2005, 70(9),
3730) (800 mg, 2,88 mmoal), 2-dicyclohexylphosphing-2°,4°,6 - triisoprapythipheny!
(Xphos) (69 mg) and caesium carbonate (2.81 g, 8.62 mmo!) in totuene (4D mL) was
deoxygenated then palladiwn{ll) acetate {13 my, 0.06 mmol) and diethy! malonate (0.480
mi, 3.2 mmol} were added. The reaction mixture was heated upder reflux for 2 b, cooled
and then filtered through diatomaceaus sacth and the filtes washed with EtOAc. The
filtrate was concentraied by evaporution and adsorbed onto silica then purified by
chromaiography, eluting with 0-25% EtOAc in isohexane, to give the title compound
(1.047 g) as a solid.

ity Diethyl (4'-aminobiphenyl-4-yljmalonate
CO,Et

MM & \\F y {
== CQEt
Diethy! (4'-nitrobiphenyl-4-yl)malonate was reduced by the method of Intermedinte 84,
step (ii}, to give the title compound; 'H NMR & 1.17-1.22 (68, m), 4.10-4.22 (4H, m), 4.92
(1H, 8}, S22 (24, §), 6.63-6.66 (21, m), 7.35-7.38 (4H, m), 7.52-7.54 (2H, m); MS m/e

MH* 328

i1} Following the procedure of Exampie 483 except that diethyl (4-aminobiphenyl-4-
yhmalonate was used as starting material in place of methy! 4-{(4-aminopheny!ibutanoate,
the title compound (Jntermediatz 94) was abtained as a solid; "H NMR 3 1.20 (61, ©), 4.15-
4.22 (4H, m), 500 (AH, £), 717-7.20 (1H, m), 7.26-7.35 (2H, m), 7.47 (21, d), 7.68-7.73
{451, m}, 7.92 (2H, d), 8.03-8.08 (1H, m}, 10.79 (1H, 5), 11.14 (1H, sk, MS r/e MH* 533,

289
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Ihatermediate 95: Piethyl {3-14"-)({5-1(3,4-difluorpphepyliamino]-1.3.4-oxadiazol-2-
vl earbonyl) aminelbipheayl-4-yHpropylimakonate

Et(]zil H;}-{Fl-ﬂ_ g 3

LU

i} Diethy! (3-(4-aminophenyl)propyllmaicuate

=N COLEL
HN ! = CO,Et
Following the general proceduse of Intermediate 34 except that dicthyl (3-
phenylpropylanalonate (. Med. Chem,, 2004, 47{12), 3282} was used in place of methy!
I-phenyleyclopentanecarboxylate, nitration and redustion (using E1OAc as solvent in place
of EXOH) gave the title compound {purified by chwomatography, eluting with 10-50%
EtOAc/sohexane); 'H NMR. 8 1.17 {1, 6H), 1.42-1.53 (m, 2H), 1.69-1.78 (m, 2, 2.40
(t, ZH), 3.43 (t, 1H), 4.07-4.16 (n, 4H), 4.81 (s, 2H), 6.48 (d, 2H), 6.81 (d, 2FI); MS
mfs MH" 294.

i) Following the procedure of Exampie 483 except that diethyl {3-(4-
aminophenyl}propyl]malonaie was vsed as starting materfal in place of methyl 4-(4-

aminophenylbutanoate, the title compound (Intermediate 95} was obtained; MS m/s ME*
517

Intermediate 964 Diisopronyl (4-34-1(/3-12-flugrophenylaminel-1 3 4-oxadinzol2-
vli-1:arhﬂ;;xl|aminnIr.:xclﬂh_exxl}ﬂhcnx!]ma]nuate

iPrO,C )’@,Q—;\\(iz{ﬂ @

[k F

1} 4-(4-Oxocyclobexylpheny? 4-methylhenzenesulplionate

o7
-G
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4-(4-Hydroxyphenyleyclohexanope 2 g, 10.51 munol) was stuted in 19 mi acetone with
potassium carbonate (1.6g, 11.56 mmaol) at reom temperature, p-Toluenssulphonyl
chloride (2.2 g, 11.56 minol) was added {as a solution in 5 ml. acetone) and the mixture
was heated at reflux overnight and the rcaction mixture was cooled and then quenched with
water (20 ml). The mixture was extracted with HiOAc (2x30 mlL) and the organics
separated and dried (MgS04), The solvent was concentrated in vacuo to leave a colourless
oil which yielded a white solid upon tetturation with Et:O and isohexane. The solid was
filtered off and washed with isohexane, The solid was dissclved in EtQAc and passed
through an Isclute NHa column. ‘The product was isolated as g white crystalline solid
(2.49g, 69%); 'H NMR §1.78-1.88 (2H, m), 1.59-2.0¢ (2H, m), 2.23-2.28 (2H, m), 2.43
(3H, s)., 2.53-2.38 (ZH, m}, 3.02-3.10 (1H, m}, 6.94-6.98 (2H, m), 7.30-7.33 (2H, m), 7 48
(2, d), 7.74-7.76 (2H, m); MS m/e M+Na' 367,

it} 4-{1,4-Dioxaspiro]4.5)dec-8-yl)plieny! 4-methyhenzenesnlphonate

G . OuJ]
Ly )

Boron trifluoride disthyletherate (3.3 inL, 26.0 mmol) was added dropwise via a syringe to
a gtirved solution of 4-(4-oxocyclohexyl)phenyl 4-methylbenzenesulphonate (2.4§ g, 7.23
mmol} in dry DCM/ethylene glycol (15 mL/14.11 ml) cooled with an isopropanoli/ice bath
and stitred for 40 minutes. The mixture was poured onta water (50 ;i) and extracted with
DCM (2 x 100 mL). The organic phase was washed with 10% sodium hydrogen carbonate
solution {100 mL) then dried and concentrated by evaporalion to give the title compound
(2.685 g, 96%) as a solid; "H NMR 3 1.54-1.66 (4, m), 1.68-1.75 (41, m), 2.43 (3H, s),
2.54-2.60 {14, m), 3.80-3.89 (41, 5}, 6.91-6.95 (2H, m), 7.21-7.25 (2H, m), 7.46-7.48 (2H,
), 7.73-7.75 €28, 1oy, MS m/e M+Na" 411,

iii) Diethyl {4-(1 4-dioxaspiro{d.5jdec-9-yY)pheny]] malonate

5 —,  SOF
4-(1 4-Dioxaspirof4.5)dec-3-yliphenyt 4-meihyibenzenesulphonate (2.05 g, 5.27 mmol)
was stizred with 2-dicyclohexylphosphino-2' 4,6 -uilsopropylbipheny] (Xphos) (502 me,
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1433 ramel) and caestum carbomate (5,15 g, 15.81 mimol) in toluene {40 mL) at room
temperature under 2 nitrogen atmosphere. The reaction mixture was degassed several
times then pailadium(1l} acetate (95 mg, 0.42 mmol} was added, followed by diethyl
malenate {(0.96 mL, 6.324 mmol). The mixture was heated under veflux for 40 h then was
filtered through diatomaceous earth and congentrated by evaporation. The tesidue was
adsorbed onte silica and purified by chromatographry eluting with 0-30%; EtOAc/isohexane
@ give the title compound (294 mg, 15%) as an oil; "H NMR 5 1.18 (6H, ©), 1.58-1.71 (4H,
n1), 1,73 {44, 1), 2.56 (11, 1), 3.89 (4H, q), 4.08-4.20 (4H, m), 4.88 (1H, s), 7.15-7.29 (4H,
m}; MS m/e MH" 377,

iv} Diethyl [4-(4-oxocyclohexyliphenyllinalenate

= COEL -
Aqueous HCI (1.15 ml. of a 2M soiution} was added to a stirred solution of diethyl [4-(1,4-
dioxaspiro[4.5]dec-8-y[)phenyllmalonate (290 mg, 0.77 mmol) in 4 mL THE. The mixture
wag stirred for 64 b then was partitioned between waler and BiQAc. The organic phase
was sepatated and the aqueous further extracted with Bt A¢. The organics were conbined
and dried then concentrated by evaporation to give the title compound (249 mg, 97%) as a
gum; 'H NMR § 1.18 (6H, t), 1.82-1.93 (2H, m), 2.06-2.11 (2H, m), 2.76-2.29 (2H, m),

2.54-2,63 (2H, m1), 3.04-3,10 (1H, m), 4.08-4,21 (4H, m}, 4.88 {1H, s, 7.31 (4H, s¥, MS
mie M+Na* 355,

v) Diisopropy] [4-(4-aminocyclohexyliplienyJmalonate
. — 0Py

HyM /s
N CO, Pt

Titamum tetralisopropoxide) (426 mg, 1.5 mmol) was added to a solution of diethyl [4-(4-
oxccyclobexylphenyljnialonate (249 mg, 0.7% mmol} in a 2M solution of atumonia in
isopropanol {1.88 mL, 3.75 mmol) and the reaction mixturs was stirred for 64 h, Sodiam
borohydride (43 mg, 1.125 mamol) was added and the mixtare was stirred for 4 h then
agueaus emmonia {1 ml concentrated ammonia in 4 il water) was added, The mixture

was fillered and the filtrale was separated and the aqueous phase further extracied with
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Et0Ac (2 x 20 rnL), The organie phase was dried and sclvent was removed by
evaporation to give the title compound (116 me, 46%) as a gumn; | H NMR 8 1,14-1 .23 (m,
121}, 1.35-2.65 (m,, 10H), 4.73-4.79 (m, 1H), 4.87-5.01 {mn, 211}, 7.08-7.38 {m, 4H4); MS
mie MU' 362,

vi) Following the general procedure of Example 72 except using diisopropyl [4-(4-
aminecyclohexyliphenyl]malonate as the amine in place of [A-(4-izopropylpiperazin-1-
yliphenyllamine, the title compound {Intermediate 96) was obtained as a solid; MS m/e
MHE" 567,

Infermediate 97; 2-Hydrazino-2-oxg-¥-J4-(propylsulphonylphenyllacetamide

Qg\éi@ w ~NH,
N = ;

o ]

i) Methyl oxo{[4-(propylsulphonyfphenyljamino}acetate
Q. # Nl Ote
5
St _P(“fj' G): {‘o

The prﬁcedur& described for Intermediate 43 (pari 1ii] was followed except that the aniline
used was 4-(propylsulphonyllaniline (prepared az deseribed in Helv. Chim. Acta 1983,
66(4), 10463, 1o give the title compound; "H NMR 8 11.27 (5, 1H), 8.02 (d, 21, 7.87 (d,
2H), 3.93 (s, 31T}, 3.19-3.27 (m, 2H), 1.48-1.63 (n, 2H), 0,85-0.97 (m, 3H); MS m/e MH"
286.

if} The procedure describted For Intermediate 43 (part iv) was followed starting with methyl
oo [4-{propylsalphenyphenyl)amino} acetate to give the title compound (Intermediate
97); "I NMR 3 0.85-0.97 (m, 3H), .46-1.65 (m, 2E), 3.18-3.27 (m, 2H), 4,77 (s, 2H),
7.85 (d, 2H), 8.10 (d, 2H), 10.44 (5, 1H), 11.09 (s, LH;

MS m/e MH" 286,
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Intermediate 98: Methyl 2-(§4-[({5-](2-flnorophenyliaminoel-L.3.4-oxadiszol-2-
yljcarbonyllaminginhenytisulphouy-2-methylpropanoste

—0 D*‘JD SN N 2,
OH\‘Q aﬂcﬂ\ﬁ/Q
F

i) Methyl 2-[(4-aminophenyl)sulphonyl)-2-methylpropanoate
o D

, =
i \‘.-g'\@

The general procedure described for Intermediate 77 (part ii) was followed, except the
starting material was methyl 2-methyl-2-[(4-nitrophenylisalphonylipropancate (CAS Reg,
Na. 364044-08-6), to pive the title compound; ‘H NMR & 1.44 (s, 6H), 3.60 (s, 3H), 6.27
(s, 2H), 6.63 (d, 2ZH), 7.33 (d, 2H); MS m/e (MANa)" 281,

i) Methyl 2-[(4-{[methoxy(oxo)acetyllamino} plienylisulphony(}-2-methyipropagcare

2, P a
./Sl“'" ! T,
0 ty
M a]

The procedure described for Intermediate 43 {part 1y was followed except that the aniline
used was methyl 2-[(4-aminophenyDsulphony!]-2-methylpropanoate, to give the title
compound; 't NMR & 1.57 (s, 6H), 3.67 (s, 3H), 3.94 {5, 3H), 7.80 (4, ZH), 8.06 (d, 2H),
11.32 (5, 11}, MS m/e MH' 344,

iii} Methyl 2-[{(4-{[hydrazino(oxe)acety Jaxainol phenyDsutphonyi]-2-

methylpropanoaie
o Q} r,G H
)L 5 Hl --..NH_I b
o /< N
M o

The procedure described for Intermediate 43 (part 1v) was followed stariing with methyl 2-
[(4-{[methoxy{oxo)acety aminophenyDsuiphonylt-Z-methylpropancate to give the title
compound; *H NMR 8 1.56 (s, 6F1), 3.67 (s, 3H), 4.77 (5, 2M), 7.77 (2, 7H}, 8,11 (3, 21,
MS /e (M+N2)" 366,
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iv) The procedure desonbed for Bxamplie 105 was followed starting with methyl 2-{(4-
{ihydrazino({oxoacetyl]amino }phenyl)sulphonyl]-2-methylpropanoate to give the title
compound (Intermediate 98); 'H NMR & 1.54 (5. 6H). 3.65 (s, 3H), 7.12-7.20 {m, 1HY,
7.23-7.35 (m, 2H}, 7.78 {d, 2H), 803 ¢, 1H), 8.10 {4, 2H), 10.89 {5, 1K), 11.57 (5, 1H);
MS miz MH" 463,

Intermediate 99: fraps-Tihyl 2-14-(4-{hydrazinofoxoiacetyaminoj phenyl)
cyclobesyilpropanoate

a Y ~NH,
» MNH
o o B 0O

i) Ethyl 2-[4-(4-Iiydroxyphenylicyclochexylidene]propanoate

ﬁo%{}m

A solution of tricthylphosphonopropionate (12.5 g, 52.6 mmaol) in THF (10 mi) was added
in gie portion ta a stirred mixture of sodivim Wydride (60 % in minerai oil, 2.3 g, 57.6
el in THE (75 mL) and the reaction mixiwe was stirred at 10°C under an argon
atmosphere for 1 h. In a separate flask tetramethylguaniding (6.61 g, 57.4 mmol} was
added in one portion to a solution of 4-(4-hydroxyphenvlicyclohexanone {9.1 g, 47.8
mmel} in THY {40 mL) at 10°C under 2n atgon abmnoaspheve and the stirred mixture was
wanned to soom fetaperatare over 1 h. This imixture was added in one portion to the
triethytphosphono propionate mixture at {0 °C and the combined reaction mixfure was
warined to ambient temperature and stirred for 18 h under an argon atmosphers. A
saturated aquecus solution of ammoninm chloride (75 mbl) 2ad EiQAe (100 mL) were
added. The layers were separated and {be agneous layer was exiracted with EiOAc (100
mb). The combined organic layers were dricd and concentrated is vacwo 10 leave a
residue, The residue was trituraied with a mixture of ether and isohexane (2:1), filtered
and the filtrate was concentrated in vacuo to give the title compound (6.9 g, 53 % as a
solid; T NMR & 1.21 (3H, 6, 133-1.5 (21, m), 1.78-2.1 {41, m), 1.84 (34, s}, 2.6-2,78
{IH, Iﬁ), 2.99-3.95 {1H, m), 412 (21, q), 6.67 {2H, ¢}, 7.02 92H, d), 9.08 (iH, s); MS m/e
MI 275.
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ii) trans-Ethyl 2-[4-(4-hydroxyphenyleyclohexylipropanoate
0o

A
H

10% Palladium on carbon {250 mp) was added in one portion 10 a stirred solution of ethyl
2-[4-(4-hydvonyphenyleyelohenylidene)propanoate (6.9 g, 25.3 mmol) in EtCAc (50 mL)
and the Teaction mixture was stirred under a hydrogen atmosphere for 24 h. ‘The reaction
mixture was filtered and concentrated in vacuo to give a solid that was recrystallised from
a mixture of isohexane and EtOAc (10:1) Lo give the title compound (2.2 g, 32 %) as a
solid; 'H NMR 8 (CDClh) 1.0-1.3 {28, m), 1.08 (34, &3, 1.2 (38, ©), 1.3-1.45 (2L m),
L43-1.64 (ZH, m), 1.65-1.75 (1H, m), 1.77-1.9 (3H. m), 2.15-2.26 (1M, m), 2.28-2.39 (1H,
m), 4.1 (24, q), 6.68 (21, d}, 7.0 (2H, d).

-~

lii} trans-Ethyl 2-[4-(4-{[{trifleoromethylisulfonylloxy) phenylicyclohexyljpropancate

o
Fye0,
"'"'_'\I:“ i . f,?rCFﬁ
¢ g
H

Ethyldiisopropylamine (1,6 mL) and N-phenyltrifluoromethanesulfonimide (4.12 g, 11.5
mmcﬂj was added sequentially, each in portions over 1 minute, to a stirred solution of
trans-gthyl 2-[4-(4-hydroxyphenyljcyclohexyl]propancate (2.6 g, 9.23 mmol) in DCM (25
mL})at 5 °C. The reaction mixture was warmed 1o room temperatige and stimed for 13 h
and then an agueous solution of sodium hydroxide (2M, 30 mL) was added. The layers
were sepacated and the organic layer was washed with H20 (30 mL), diied and
concentrated iz vacuo to leave a residue. The residue was purified by column
chromatography, eluting with 0-20% EfOAc in isohexane as eluent, to give the tifle
compound (3.6 g, 96 %) as anoil; "H NMR 8 (CDCl;) 1.0-1.25 24, my, 1.1 (38, d), 1.2
(3H, ©), 1.3-1.45 (26, m), 1.5-1.64 {28, m), 1.7-1,79 (14, m), !.8-1.95 (38, m), 2.17-2.28
{1H, m), 2.38-2.48 (1H, m), 4.1 (2H, q), 7.1 CH, d), 7.2 (2H, d).

e
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ivy trens-Eihyl 2-(4-{4-1{diphenylmetbylene)amino] phenyl}cychohexyl}propancate

f@—@y@
JU 3 @

Cagsium carbonate (4.0 g, 12.4 mmol), R-BINAP (330 mg, 0.53 mmol), palladium acetate
{119 mg, .53 mmeol) and benzephenone tmine (2.2 mL, 13.2 mmol) were added ™~
sequentiaily, each in one portion, to a stirred soiution of trans-ethyl 2-[4-(4-
{[{trifluoromethyl)-sulfonyl]oxy} phenyleyclohexyl)propanoate i THF (50 mL) and the
reaction mixture was heated at 65 °C [or 70 h under an argon atmosphere. The reaction
mixture was cocled to room temperature and congentrated {7 vacue to leave a sesidue. The
residue was takent up in EfQAc (75 mL) and Hy0 (23 wol) was added. The layers were
separated and the organic layer was extracied with brine {25 mL}, dried and concentrated
1 vacuo 0 leave a residue. The residue was purified by chromatography, eluting with 10-
50% BrOAc in isohexane, to give the titie compound (2.3g, 59 %) as an oil; 'H NMR &
(CDC13) 1.07-1.25 (2H, m}, 1.15 (3H, d), 1.3 (3H, 1}, 1.35-1.5 2H, m}, 1.55-1.7 (2H, m),
1.72-1.8 {1H, m}, 1.83-1.95 (Z2H, m), 2.24-2.43 (2H, m)}, 4.15 (Z2H, q), 6.7 (ZH, d}, 7.0 (2F.
dy, 7.15 (2H, d), 7.23-7.35 (1H, m), 7.4 {2H, dd}, 7.47-7.55 (ZH, m), 7.78 {2H, d}, 7.84
(1H, dy: MS m/e MH" 440,

v) trans-Ethyl 2-[4-{4-amigophenylcyclohexyljpropanoate

by
H_,/D""T\O H\ NH,

10% Palladium on carbon (500 mg)} was added in one portion to a stirved solution of trans-
ethyl 2-(4-{4-[{diphenyimeihylene)amine |phenyl }eyelohexyl)propanoate (2.3 g, 5.23
mmol) in sthanol (30 mL) and the reaction mixture was stirred under g hydragen
aintosphere for 6 h. The reaction mixture was filtered and concentrated in vacuo to leave

an 0il. The ofl was purified by chromatagraphy, using 20-30% EtOAc in isohexane as

eluent, to give the title compound (1.0 g, 71 %) as an oil; 'H NMR § (CDCl5) 0.9-1.1 (2H,

m), 0.95 (3H, &), 1.1 (3H, 1), 1.18-1.32 (2H, m), 1.38-1.5 (1H, m), 1.54-1.64 (1H, m), 1.65-

ol

32
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1.8 (3H, m), 2.04-2.15 (1F, m), 2.48-2.3 (11, m), 3.98 (3, ), 6.8 (2H, d), 6.92 (2L, d);

MS mse MH"276.

'vi) trans-Eihyl 2-[4-(4-{[methoxy(oxo)acetyllamina} plrenyljcyclohexyl|propanoate

M NS
—
) oo

A solution of methyl chlorooxoacetate (670 mg, 5.45 mmol) in DTM {3 mL) was added in
one portion to a solution of trans-ethyl 2-[4-(d-aminophenylicyelobexyT]propanpae (1.0 g,
3.63 m.mul} and pyridine (0.59 miL, 7.26 mmeol} in DCM (22 mL) at 3 *C and the mixture
was warmed to room femperatute and stirred for 2 h. The reaction mixture was
concentrated in vacuo and EtOAc (30 mL) was added. The layers were separated and the
organic layer was washed with waler (25 mL) and brize (25 mL), The organic laver was
dried and concentrated in vacuo to give the title compound (1.3 g, 99 %) as a solid; 'H
NMR & (CDCl3) 1.0-1.1.25 (2H, m), 1.1 (3H, d), 1.2 (3H, 1), 1.3-1.47 (2H, m), 1.48-1,55
(26, m), 1.68-1.79 (11, m), 1.8-1.95 (2H, m), 2.18-2.28 (1H, m), 2.35-2.5 (1H, m), 3.9
(3H, 1), 4.08 QH, q), 7.12(2H, &), 7.47 (211, 4}, MS m/fe (M-HT 360.

vii) Hydrazine hydrate (229 mg, 4.57 mmol) was added in one portion fo 4 stivred solution
of trans-ethyl 2-[4-(4-{[meihoxy(oxo)acetylJamino } phenyyeyclohexyl]propancate (1.3 g,
3.6 mmol) in ethanol (25 mL) and the reaction mixture was stixred at room temperature for
18 h. 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 %) a8 a solid; 'H NMR § 1.07 (3H, d),
L343 (21, m), 1.2 (3K, ), 1.36-1.5 (2H, m), 1.5-1.63 (1H, m), 1.65-1.72 (1H, m), 1.75-
1.88 (3E, m), 2.2-2.32 (1K, m), 2,35-2,49 (1H, m), 4.0-4.17 (2H, m), 4.6 (21, 5), 7.19 (2H,
d), 7.7 (ZH, &), 10.44 (111, 2); MS m/e ML 162,

Intermediate 100 : V-(3,5-dichloro-4-morphelin-d-ylphenyl-2-hydrazing-2-

oxoucetiutide

AR
O e O g,

39
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1j (3,5-Dichloro-4-morpholin-4-yiphenyliamine
al
GCN)’%} NH,
i

Following the peneral procedure of [nterimedisle 36 using 4-(2,6-dichloro-4-
nitrophenylmorpholine (prepared as described in J, Med. Chem., 1980, 23(10), 1083) the
title compound way oblained; 4 NMR § 3.01 (4H, 1), 3.64 (4FL (), 5.50 {1¥], broad %), 6.57
(2H, s); MS m/e MH" 247.

ii) Methy) |(3,5-dichloro-4-morpholin-4-ylpkenyl)amino](oXa)acetate
t:'lﬁx Hoa
Il.a—"'\ " f)gl \ITIL\?
2 \_.r-J Q
T

Following the general procedwre of Intermediate 1, using pyridine as base and 4-(2,6-
dichloro-4-nitrophenyljmorpholing, the tille compound was obtained; 'H NMR § 3.09 (4H,
£), 3.67 (4H, t), 3.84 (3H, s}, 7.85 (2H, 5}, 10.98 {1H. 5, MS m/fe MH' 333,

iti) Following the general procedure of Intermediate 18, using methy) [(3,5-dichloro-4-
morpholin-4-ylphenylamino){oxoyacetate as starting material, the title compourtd
(Intermediate 100) was obtained; 'FI NMR § 3.08 (414, t), 3.67 (4H, 1), 4.62 (2H, 5), 7.93
(2H, ), 10.31 (1H, broad s), 10.83 (IH, broad s); MS m/e MH" 333.

Intermediate 101: S-

carboxamide

inerigin-4-vi-1,3,4-0xadiazole-2-

& N oo b\@
yOaSe
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i} fert-Butyl 4-[(15-{(2-fuorsphenylyamiao]-1,3,4-0xadiazel-2-

yljcarbonylaminejpiperidine-1-carbaxylate

&
B Y
H

>LG M/FQ\__ Ny i
I |
Q

A suspension of ethyl 3-[(2-flucropheny(jamingl-1,3 4-oxadiazole-2-carbonylate
{intermediate 40) (102 mg, 0.41 mmal} and feri-butyl 4-2aminopiperiding- 1 -carboxylate
{81 mg, 0.41 mmal} was heated 1o 85 7C for 18 hours. Upon cooling the solid was filtered
and washed with BYOH (10 mL), B0 {10 mL} then hexane (10 mL) to feave the title
compound {123 mg, 74%) as a white solid; "H NMR. 8§ 1.41 (9H, §), 1.46 - 1.54 (3H, m),
173 - 176 (2H, m), 2.81 (2H, 5), 3.93 - 3.96 (3H, m), 7.13 - 7.17 (IH, m), 7.23 - 7.32 (24,
m), 7.99 - .04 (1H, m), 9.02 (1H, d), 10.63 (1H, s); MS m/e (M-H) 404,
ii} tere-Butyl 4-[({5-[(2-Tuorophenyllamino]-1,3,4-oxadiazol-2-
¥l}carbonyljamino]piperidine-1-carboxylate (5.66 g, 13.96 mmol} was suspended in 4M
HCl in 1,4-dioxane (50 ml) and stirred for 18 hours, After remnovad of the sotvent in vacue
the residue was partitioned between MeOH:DCM (1:9) (300 mL) and 2M aqueons
potassium carbowats (500 mL}. The aguecus was extracted with MeGHDCM (1:9) (7 x
50 mlL) and the combined organics dried (Nap80,), filtered and coincentrated in vacuo.
The solid was iriturated with hot Et20 {20 mL), filiered then washed with Et,O (20 mL),
hexane (20 mL) to leave the title product (Intermediate 101, 2,80 &, 66%) as a beige
powder; 'H NMR §1.44 - 1.57 (2H, m}, 1.66 - 1.74 (2H, m), 2.47 - 2.59 (JH, m), 2.94 -
3.02 (29, m), 3.74 - 3.86 (1H, m), 7.04 - 7.11 {(I1H, m), 7.17 - 7.28 (?H, m). 7.96 - 8.04
(1H, m), 8.92 (1H, d}%; MS m/e (MH}" 308,

Intermediate 102; Methyl (6-{4-[{{5-[{2-luorophenyl)aminn]-1.3.4-0xadiazol-2-

yllearbonyDaminelpiperidia-1 v pyridin-3-ylucetate

\°{C}Cr&,@’“©
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1) Methyi (6-chloro-i-exidopyridio-3-yDavcefate

Hydrogen peroxide (0.40% mL of a 30% aquecus solution, 3.6 mmol) was added slowly to
a stirred solutjon of rifluoroacetic anhydride (2915 mL, 6,55 mmol) in DCM (5 mL) with
heating wnder reflux. Aftet 30min, methy) (8-chloropyridin-3-yljacetate {Indian #urnal of
Chemistry, Section B: Organic Chemistry Including Medicinal Chemistry (2004}, 43B(4},
864 (608 mg, 3.28 mmol) was added az 2 solution in DM {5 ml). The reaction mixture
was stirred under reflux for 1 b and then aliowed o cool with stivring for 16 h. Solid
potassium carbonute was added until there was no more effervescence then the mixiure
was filtered, concentrated by evaporation and the yesultant oil was iriturated with EtO to
give the title componnd (291 mg, 24%) as a solid; *H NMR 8 3.64 (s, 3H), 3.79 (s, 2H),
7.30 {d, 1H), 7.75 (d, 1H), 8.45 (s, 1H); MS m/e MH™ 202,

i} Methy! {(6-14-1{{3-](2-flvornphenyl)aminc)-1,3,4-0xadiazol-2-

¥l}earbonyl)amino]piperidin-1-y1}-1-exidopyridin-3-yliacetate
10

LG O o0

3-[2-Fluorophenyljamino)-N-pipendin-4-y1-1,3 4-oxadiazole-2-carboxamide
{(Intermediate 101) (100 mg, 0.33 mmol) and methyl (6-clloro-1-oxidopyridin-3-ylacetala
(67 mg, 3.33 mmol) were heated with sodium hydragen carbonate {56 mg, 0.66 immel) in
2-methyl-2-butano] (4 mLY at 100°C for 22 h. The reaction mixtire was concentrated by
evaporation and the residue was dissolved in DMSO then filtered and purified by
preparetive HPLC to give the title compound (50 g, 32%6) a5 & gum; 'H NMR 5 1.94-1.74
im, 483, 2.58-2.43 (m, 2H}, 2.95-2.84 (mm, 2H), 3.65 (s, 3H), 4.07-3.93 (m, 3H), 7.21-
712 (m, 2H), 7.35-7.23 (m, ZH), 7.45-7.40 (m, 1M}, 8.06-7.98 (m, 1H}, 8.25-8.20 (m,
1HY, 9,13 (d, 1H), 1064 {s, LED), M8 mfe MET 471,

iii} Methy! (6-{4-[({5-[(2-flucrophenyl)amino]-1,3,4 -oxadiazol-2-
yljcarbonyDamine]piperidin- 1-¥1} -1 -oxidopyridin-3-yHacetate (40 mg, 0.09 mmol) was
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stirred in THF (1.3 mL} at room temperature and water (1.3 e} was added. Ammonium
chloride (334 rag, 6.24 mmol) was added to the mixtue followed by Zn dust (26 mg, 0.38
nunol), The reaction mixture was stitred overnight before diluting with 2 mL DMSO and
filtering, The filivate was purified by preparative FIPLC to vield the title compound
{Tndermediate 102} as a gum; MS m/e MH™ 455,

Intlermediate 103: 3-I{(5-{[(f-morpholin-d-vlpyridin-3-vljaminolearbonvii-1.3.4-
oxadiazol-2-yl)aminolbenzeic acid

=
- || QR
Y = H\r‘)? ﬁ QL‘
D{:;N N g \Dhﬁ/ g

i} fere-butyl 3-{(5-{{{0-morpholin-4-ylpyridin-3-yllamino]carboryl}-1,3,4-0xadiaznl-2-

yhaminojbenzoate
N LS /@\WU
Qgﬂuf"r Hﬁj\ﬂ o Y

Prepared from 7ert-butyl 3-isoihivcyanalobenzoate and Intermediate 27 by the method of
Example 1. 'H NMR 5 1.57 (9H, 5), 3.42 (4H, 1), 3.71 (4H, t), 6.86 - 6.88 (IH, m), 7.52
(IH, §), 7.58 - 7.61 (1H, m), 7.82 - 7.85 (1H, m), 7.95 - 7.98 (11, m), $.25 (15, {), 8.53
(1H, d), 10.97 (1H, 5}, 11.17 {114, 5}, MS mfe (MY 467

1) 3-[5-{[{e-morphotin-4-yipyridin-3-yllaminolcarbonyl}-1,3,4-0xadiazol-2-
yhaminolrenznte acid

4M HCl in 1,4-dioxane (70 mL) was added to rert-butyl 3-[(5-{[(6-morpholin-4-ylpyridin-
3-yDaminojcarbonyl}-1,3,4-oxadiazol-2-yl)aminobenzoate (3.22 g, 6.90 mmol) and the
suspension stirred for 18 hours. All volatiles were removed i vacus and the residue
triturated with B0 (20 mL), the solid fiitered, washed with £40 (2 x 10 mL), hexane (2 %
10 mL} 1o give the title compound (2.8 g, 99%) as a crear powder; M3 mie (MHJ 411
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Intermedinte 104 - fert-buiy) fitrans-4-{4-

hydrazivoaf{oxoiacetylamine phenyDeyeiohexvliniethvi}carbamate

i) Methyl [trans-4-(4-{{(benzyloxy)carbonyljamiuo} phenyljeyclohexyl]acetate

.~-“\(/Dx
a s :

oae
To a solution of latermediate 43 3.3 ¢, 12.40 mmol} in dry pyridine {18 mi) under an
inert atmosphere at 0 °C was added benzyl chloroformate {2.3¢ mbL, 16.08 mmo¥) then
allowed to warm (o ambient temperature and stitved far 18 hours, Afier concentrating in
vacyua the residue was partitioned between E6 O (150 L) and 1M aguequs HCL {20 mi).
The organic phase was dried (Mg30,), filicred and evaporated 1o a vellow solid.
Purification by clromatography through silica gave the title cornpound (3.50 g, 68%) as an
off white solid; 'H NMR (CDCl;) §1.03 - 1.12 (24, nt}, 1.35- 1,46 (ZH, m), 1,74~ 1.82
(3H, m), 2.17 - 2.18 (2H, m}, 2.33 - 2.39 (1H, m}, 3.61 (311, 5), 5.12 (2H, 5}, 6.50 (1H, s,
7.06 (2H, 3, 7.19 - 7.34 (7H, m)

it} [trans-4-(4-{[(Benzyloxy)carbenyl]amino} pheaylcyclobexyl]acetic seid

To a solution of methyl [frams-4-4-{[(benzyiloxy)carbonyt[amino Y phenyl)
cyclobexyljacetate (3.34 g, 8.76 mmol) in THF (42 mi) and MeOH (42 ml.) was added
0.6M aqueous lithium hydroxide (43.6 mL, 26,27 minal) and the mixture stirred at ambient
temperature for 18 hours. The mixture was partitioned between E10Ac (200 mL) and 1M
HCI (100 mL}. The organic phage was conecnirated i vacuo and the residue partitioned
between EtOAC (300 mL) and brine (20 mL). The organic phase was dried (MgS04),
fiitered and evaporated to give tle title compound ¢3.19 g, 99%) as a white solid; 'H NMR

8
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(CDCLYE 1.05- 115 (2H, m), 1.36 - 1,46 (2K, m), 1.74 - 1.87 (5IL, m), 2.22 (2L d), 2.34
S 2ALCIH, w), 513 (28, 5), 6.58 (1H, 53, 7.07 (21, d), 7.21 (3, 1), 7.28 - 7.35 (44, m};
M mie (MID 368

iii) Benzyl |4-(trans-4-{[(tert-butoxycarbonyljamino] methyl}
cyclehexyl)phenyl]carbamate

N
@Aeﬂ\p@ o

To a suspension of {frans-d-(4-{[(benzyloxy)earbonyljaming | phenylicyclohexylJacetic
actd (516 mg, 1,40 mmol) in teri-butanol (3 mL) under an inert atmosphere was added
triethylatnine (0.45 mL, 3.23 mmol) and diphenyl phosphorylazide (0.70 mL, 3.23 mmol)
and the mixture heated to 80 "C for 24 hours, Upon cooling the mixture was partitioned
between EtQAc (100 mL) and HO (20 mL). The aquecus phase was further extracted
with DCM (2 x 20 mL) and the combined organics dried (MgSQ,), filtered and evaporated.
Purification by chromatography through silica gave the title compound (325 mg, #6%) a3 2
white solid. '"H NMR (CDCL) § 0.96 - 1.07 (2H, m), 1.30 - 1.44 (12H, m), 1.78 - §.85 (414,

w}, 2.33 - 2.39 (1H, m), 2.94 (2H, t}, 4.52 (1H, s), A2 (2H, ¢}, 6.51 {14, 8, 704 - 7.07
(2, m), 7.19 - 7.34 {7H, m)

iv) feri-Butyl {{trans-4-(4-aminophenytieyelohexymethyl}carbamate

OO
Mt i D’{‘\

Benzyl [4-(trans-4-{[(tert-butoxycarbonylJamine |methyl } cyclohexyl)phenyl]carbamate
(0.50 g, 1.14 mmol) in BtOH (10 mL) and BtOAc (10 mL) was hydrogenated over 10%
Pd/C (100 mg) at ambient pressure and 40 °C, After 2 hours the catalyst was removed by
filtration and the solution concentrated in vacuo to leave the title compound (320 mg, 26%)
as & white solid; 'H NMR § 0.95 - 1.02 (2H, m), 1.25 - 1,39 (12H, w), 1,73 - 1.75 (4H, m),
2.22-2.25 (1H, m), 2.80 (2H, 1), 4.75 (2H, s), 6.46 - 6.49 (2H, m), 6.78 (1H, 1), 6.85 (IH,
d)

=97
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v) Methyl {|4-(¢rans-4-{{tert- _

butoxycarbonyllamino]methyl}eyclohexyl)phenyl]amino}{oxc)acetate

“'#EUO N
] o
a H

Prepared from fere-butyl {{trans-4-(4-aminophenylleyclohexylimethyl} carbamate and
methyl chilorooxoacetate by method deseribed for Intennediate 1, method I3,

H NMR (CDCly} 61.08 - 1.18 (2H, m), 1.41 - 152 (12H, ma), 1.93 (4H, 1), 2.46 - 2.53 (1H,
m), 3.05 {21, 1), 4.00 (3H, &), 4.63 {1H, ), 7.23 (2H, d), 7.57 (21, d), 8.81 (11, 5)

vi) fert-Butyl {{trans-4-id-
{{hydrazine{oxo}acetyl]amino}phenyl)evclohexyllwethyllcarhamate

Prepared using hydrazine hydrate in EtOX from methy! {[4-(irans-4-{[{tert-
butoxyearbonyamino]methyl}eyclohexylphenyllamine } (oxo)aceiate as described for
Intermediate 18. 'H NMR § 0.99 - 1.06 (2H, m), 1,37 - 1.42 (12H, 1), 1.77 - 1.80 (4H, m),
2.35 -2.49 (14, m), 2.81 (2H, £}, 4.60 (2H, s5), 6.80 {111, 1), 7.19 (2H, d), 7.68 (2H, @),
1021 (1FL 5), 10.45 (1K, 5)

Intermediate 105: Methyl 2-[trans-4-{(4-{[hydrazino{oxo)acety]]amino} phenyl)-
eyclokexyl]-2-methvipropanoate

% N
O 2 H TR,
4 N
o = K ]

iy Methyl 2-[frans-4-(4-{[fert-butyl(dimethylsilylloxy} phenyDeyclobexylpropansate

A solution of tert-butyl dimethylsilylchloride (7.29 g, 48.3 mmal) in DMA (80 mL) was
added dropwise to a stimred solution of methy! [tramns-4-(4-

hydroxyphenyl)eyclohexyl]acetate {prepared as described in Patent Application
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WOMAOLTTS5 (100 g, 40.3 mmol) and Imidazole (6.86 g, 100.7 mmol) and the
reaction mixture was stirred at room tompevature for 20 b, Ethyl acetate (250 mi) was
added and the mixture was washed with H,O (6x30 mL) and brine. The organic laver was
dried (Mg80y) and concentrated i1 vacuo to leave the silyl-protected phenol as a
colourless ofl, which was used with no further purification.

A solution of lhium disopropylamide (14.5 mmol} in THF (10 mL} was added dropwise
to a stirred solution of the crude silvl-pratected phenol {5.43 g, 145 mmol) in THF (50
mL;} at -78°C under an argon atmosphere and the mixture was warmed to 0°C. The
mixiure waz cooled to -78°C and metiy! iodide (0.98 mL, 15.7 mmol) was added
dropwise. The reaction mixture was warmed to room temperature and stirred for 20 h,
Saturated aqueous ammonium chloride (50 mlL) and ethyl acetate were added sequentially,
both in one porion. The organic layer was separated and washed with HyO and brine,
dried (MgS0a) and concentrated &7 vacue to leave au oll. ‘Vhe oil was purified by cotumn
chromatography, using a gradient of 10-25% ethy! aceiate:isohexane was eluent, to give
fhe title compound (5.0 g, 8% %) as a colourless oil; 'H NMR 8 0.0 (6H, s), 0.8 (9H, 8),
0.5-1.08 (2H, m), 0.97 (3H, d), 1.18-1.32 (2H, m), 1.37-1.5 (2, m}, 1.52-1.62 (1, m),
1.66-1:8 (28, 1m), 2.08-2.28 (2H, m), 3.5 (3H, s, 6.57 (2H, d), 6.86 (2H, d),

ii) Methy! 2-(irans-4-(4-{[fert-butyNdimetiryl)silylloxy} pheayliey elohexy(|-2-

methylpropanoate

A sohution of lithinm difsopropylamide {12.9 mmol) in THF (20 mL) was added dropwise
to a stitred solution of metlyl 2-(frams-4-(4-{{fert-

butyl(dimethyi}sily!Joxy}phenylyeyclohexylj-propansate (4.42 g, 11.7 mmal} in THF (44
mL) et -78°C under an atgon atmosphere and the mixturs was warmed (o room
temperature, The mixture was cooled to -78°C and methyl iodide (0.92 ml, 14.7 mmol)
was added dropwise. The reaction mixture was wamied to room temperature and stirred
for 20 b, Saturated aqueons smmonivm chicride (109 mL) apd ethy! acetate were added
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sequentially, both in one portion, The arganic layer wias separated and washed with HO
and brine, deied (MgSO0,) and concentrated in vacuo fo leave an oil. The ofl was purified
by column chromatography, using a gradient of 0-15% ethyl acetata:ischexans was elvant,
fo give the title compound (4.0 g, 87 %) as a colourtess oit; “H NMR & 0.0 (6H, s), 0.8 (94,
3), 0.98 (6H, ), 1.0-1.1 (ZH, m), 1.18-1.31 (211, m}, 1.45-1.56 (3F, m}, 1.7-1.8 (2H, m},
2.15-2.28 (1H, m), 3.5 (3H, 5), 6.55 (2H, d). 6.85 (2H, &),

i) Methyl 2-methyl-2-l/rans-4-(4-{[ (trifluoromethyDsulfonyl]oxylphenyljeyelohexylj-

propanoaic

Q\\ JP

RN
D\fF i

A solution of terabutylammeonium Buoride (1M in THF, 11.3 mL, 11.3 mmol) was added
in one portion lo a stirred solution of methyl 2-[tras-d-(4-{tert-
butyi(dimethylsilylloxy}-phenybeyelohexyt]-2-methylpropancate (4.0 g, 10.2 mmol) in
THF {40 miL) and (he reaction mixture was sfirred at -oom temperature for 18 h. Ethyl
acetate (75 ml.) was added and the mixtuee was washed with ;0 {2x50 mL) and brine,
The crganic layer was dried (Mg3Q4) and conceutrated in vacuo to leave the erude phenol
as an oy, whicll was uged with no further purification.
N-Fhenylirifluoromethanesultinimide (6.47 g, 12.1 mmol) was added portionwise over |
mif to a stirred solution of the crude phenol (4.0 g, 14.5 mmol) and DIPEA (2,52 mL, 14.5
minol) in DCM (70 mL) at 13 °C. The reaction mixture was stirted af toom temperature
for 18 h and then a 2NV aguecus solution of NaOH (100 mL) was added. The layers were
separated and the organic layer was washed with HzO and then passed through a phase
separation cartridge and concentrated i vacuo to leave an oil, The oil was porified by
column chramatography, elwting with 0-20% ethy! aceiate in isohexane, to give the title
compound (4.57 g, 77 %) as a colourless ofi; 'H NMR & 1.15 (6H, s}, 1.17-1.3 (2H, m),
1.38-1.52 (2H, m), 1.63-1.39 (3H, m), 1.9-2.0 {2H, m), 2.43-2.56 {1H, m), 3.68 (3H, 5).
TA8 2H, &, 7.27 (213, 4).



10

13

20

25

WO 2006/064 159 POGRZINGANET 20

- 380 - M

(iv) Methyl 2-[frans-4-(4-aminophenyDeyelpbexyl]-2-methylpropanoate

H
2

G R

H

S

Caesium carbonate 3.11 g, 15.7 mmal), 2-BINAP {420 mg, 0.67 mmel), palladiom
acetate (151 mg, 0.67 mmal) and hepzophenose imine (2.82 ml., 16.3 mmol) werc added
sequentially, each in ane portion, to 2 stined solution of methyl 2-methyl-2-]1rans-4-(4-
{[(trifluaromethylisulfonyljoxy } phenyleyelohexyl)-propancate {4.57 g, 11.2 mmol) in
THF {80 mL) and the reaction mabdure was heated at 65 *C for 18  under an argon
atmosphere. The reaction mixture was cooled to rpom temperature and concenirated f
vacuo 10 leave a residue, The residue was taken up in EtOAc and HaO was added, The
tayers wete separated and the organic layer was washed with brine, dried (Mg80,4) and
canceﬁtrated in vacup to leave a residue. The residue was purified by column
chromatography, eluting with 10-50% EtOAc in isohexane, to give the crude
benzophenong imine product (1.7 g} as an oil, which was used with no further purification;
MS ni/e MH™ 440.

10% Palladium on carbon (500 mg) was added in one portion to a stirred solution of the
crude benzophenone imine (1.7 ) in a mixture of MeQH (25 mL) and THF (25 mL) and
the reaciion mixture was stirred under a hydrogen atmosphere for 20 k. Thé reaction
mixture was filtered and concentrated fn vacuo to Jeave an oil. The oil was purified by
column clwomatography, using a gradient of 11-50% EtOAc:ischexane as eluent, to give
the title compound (250 mg, 8 %) as a solid; 'HNMR & 1.14 (611, s), 1.15-1.28 (2H, m),
1.36-1.48 (2H, m), 1.61-1.74 (3H, m), 1.86-1.95 (2F], m), 2.3-2.4 (1H, m), 3.52 (2H, ),
3.67 (3H, 5), 6.61 (2H, d), 6.99 (2H, d); MS m/e MH" 276.

(v) A solution of niethyl chlorooxoacetate (167 mg, 1,36 mmol) in DCM (2 mL) was
added in one portion to a solution of methyl 2-{trans-4-(4-aminophsoylicyclohexyl]-2-
mathyl-propanoate (250 mg, 0.91 mimel) and pyridine (0,22 mL, 2.72 myuob) in DOM {10

- ml.) at 10 °C and the mixture was stirred at 10 *C for 30 mins and then warmed v room

temperature and stitred for 2 b, The reaction mixture was voncentrated i vacuo and

-~

03
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EtOAc was added. The mixtore wvas washed with water and brine, dried {Mg804) and
contentrated i vacuo 10 give the crude methyl ester (.35 g) as a solid, which waFused
with no further purification; '"H NMR & 1.16 (6H, ), 1.18-1.3 (2H, m), 1.3801.52 (2H, m},
1.64-1.78 (3H, m), 1.9-2.0 (2H, m), 2.4-2.51 (1H, m}, 3.68 (3H, 5}, 3.97 (3H, m), 7.2 (2H,
d), 7.53 (2H, d), 8.76 (1H, s); MS m/e (M-I} 360.

A solution of hydrazine hydrate (54 mg, 1.08 mmaol) in ethana] (1 ml) was added
dropwise to a stirred solution of the crude methyl ezter {3.33 ¢, 4.21 mpaol} in sthanot (%
ml.) and the rcaction mixture was stirted «f room temperature for 13 o, The mixture was
filtered o leave o solid, which was washed with cthano! to give the titie compound
{intermediate 105 {0.30 g, 91 %) as a white solid; 'H NMR & 1.13 (6H, s), 1.16-1.3 (2H,
m), 1.4-1,34 (24, m), 1.63-1.74 (3L m), 1.82-1.93 (2H, m), 1.9-2.54 (1H, m), 3.68 (3H,
8), 4.69 (2H, 5}, 7.25 (2H, d), 7.75 (21, d), 10.33 (1H. 5), 10.57 (1H, s); MS m/e MH" 362,

Iniermediare 106: Eibyl 2-Irrens-4-(2-chloro-4-

hydrazinofoxolacetyl{aminoi phenyl-cvclehexyllpropanoate

\ o]} 5 "'rL_N”
“---./IGW. H 2
o rr:l| Q

i) 3-Chloro-4-(1,4-dioxaspire[4.5]dee-7-¢n-8-y)aniline

E“)k —
ED b W

o]

A 2N aqueous solution of potassium carbonate (26.5 mL) and tetrakis(iriphenylphosphine)
palladirum({]} (1.23 g, 1.06 mmaol) were added sequentially, each in one portion, to a stirred
solution of 8-(4 4,5, 3-tetramethyl-1,3,2-dioxaborolan-2-v1)-1,4-dioxaspiru]4.5]dec-T-ene
{Intermediate 781, 5.05 g, 21.2 mmol) and 4-bromoe-3-chlore aniline (4.39 g, 21.2 mmol)
in dimethoxyethane (80 ml) at room {emperature under an argon atmosphere. The
reaciion mixture was then heated at 80 °C for 24 h under an argon atmosphere. The
reaction mixture was cooled to room temperature and ethyl acetate was added and then the
mixture wasg washed twice with H-0 and then brine. The orpganic laver was dried QAgS04)
and concentrated /n vacuo o leave an oil, which was purified by column chiomatography,

using a gradient of 20-50% cthyl acetateizohexane 2s eluent, 10 give the iitle compound

(o
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(3.5 g, 62%) as a solid; 'H NMR & 1.7-1.8 (2H, m1), 2.26-2.43 (41, m), 3.91 (41, 5), 5.28
(2H, s), 5.4-5.47 (1, m), 6.45 (LH, dd), 6.59 (1H, d), 6.86 (111, d.

ii) Beazy! {3-chloro-4-(1,4-dioxaspiroe{4.5]dec-8-yljphenyl]carbamate
faan®

% o~
A

¥

Platinum oxide {250 mg} was added in one portion to a stirred solution of 3-chloro-4-(1,4-

1

dioxaspiro[4.3]dec-7-en-8-yDaniline (3.4 g, 12.8 mmol) in cthy! acetale (50 mL) and the
mixture wag stirred at room temperature under a hydrogen atmosphere for 9 h. A further
portion of platinum oxide (250 mg) was added in one portion and the mixture was stirred
for 8 h at room temperature under a hydrogen atmosphere. The reaction mixture was
filtered and concentrated in vacuo to leave the cyclohsxane-aniline product (2.1 g)as a
solid, which was used with no furiher purificatiosn.

Pyridine {1.%1 mL, 23.5 mmol} and benzyl chloroformate (1.34g, 7.84 mmol) were added
sequentially, each in ope portion, to a stied solution of the crude cyclphexane-aniline (2.1
g, 7.84 mmel) in THF (30 mL} at 5°C apd the reaction mixtwe was stirred at 10°C for 3 b,
Ethy! acetate {75 mL) was added and the mixiure was washed with H;0 (2x30 mL) aud
vrine. The organic layer was dried (Mg80,) and concentrated in varcua to leave a solid,
which was purified by column chromategraphy, using a gradient of 20-50% ethyl
atetate:isohexane as eluent, to give the {itle compound (2.3 g, 74%) as a white solid; 'H
HMR 5 1.58-1.96 (8H, m), 4.0 (4H, s), 5.22 (21, s), 6.63 (1, ), 7.2 (1H, dd), 7.25 (1H,
), 7.33-7.45 (51, m), 7.3 (1H, d); MS /e MH" 403, |

iit) Ethyl 2-{4-{4-{1{benzyloxy}carbonyljamine}-2-chlorophenyl)eyclohexylidene]-
propancate
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Water {1 ml.) was added in one portion to a stirred sclution of benzyl [3-chloro-d-(1,4-
dioxaspiro[4.5]dec-8-vhiphenyl]catbamate (2.30 g, 5.72 mmo!) in TFA (20 mL) and the
reaction miiiure was stitred at room temperature for 2 b, The mixlure was cooled to 10°C
and a 2N aqueous solution of sodium hydroxide was added wntil the pid of the mindure was
5 10. Ethy! acetate (50 mL) was addcd and the layers were separated and the aqueous layer

was exttacted with ethyl acetate (50 mL). The combined organic layers were washed with
H20 and brine, dried (Mg80y) and concentrated (7 vacuo to leave the crude cyclohexanone
product (2.0 ), which was nsed with no further purification.
Tricthylphosphonopropionate {(1.66 g, 6.7t mmol) was added dropwise o a stirred

10 suspension of sodium hydride {(60% dispersion in mineral oil, .29 g, 7.27 mmol) in THF
(30 mL) at 10°C under an argon atmosphere and the mixture was warmed to room
ternperature. The reaction mixture was cooled to 10°C amd then a solation of the ¢rude
eyclohexanome (2.0 g) in TRE (10 mL) was added dropwise. The reaction mixture was
warmed to room. temperatue and stirved for 4 b, A saturated agueous solation of

15 ammonium chloride (50 mL) and ethyi acetate (70 mL} were added. The lavers were
separated and the organic layer was washed with H2Q and biine, dried (Mg804) and
concenirated iz vacue 1o teave an ofl. Purification by colwnn chromatography, using a
gradient of 11-66% sihyl acelate:isohexane as eluent, gave the title compound (1,30 g,
60%) as a solid; "H NMR 8 1.3 (3H, 1), 14-1.6 (26, m), 1.3 {34, 53, 1.94-2.12 (41, m),

20 2.72-2.85 (1K, m), 3.1-3.25 (2H, m), 4.2 (2H, q), 5.2 (21, 5, 6.59 (1H, 5}, 7.13 (1H, dd),
7.19 (1H, dd}, 7.3-7.43 (5H, m}, 7.5 (1H, d); MS m/e (M-H} 440,

iv) Etiyl 2-[4-(2-chloro-4-{methoxy{oxo)acetyll]amino}phenyl)eyclyhexyl)propanoate

GIDO?@
o
Ao
1

25 Pladinum oxide (300 mg) was added in one portion to a stirred solution of ethy! 2-[4-(4-
{I{benzyioxy)earbonyllamino }-2-chloraphenyllcyclohexylidens Jpropancate (1.5 g, 339




1

135

20

25

WO IWHGRGHIRY _ - POT/GBZOOS/HMT26

- 384 -

mmolj in ethyl acetate (30 mL} and the mixture was stirred at 1oom temperature under »
hydrogen atrnosphere for 7 h, A further portion of plalinum oxide (1.0 g) was added in one
portion and the imixture was stirred for 1 h at room temperature under a hydrogen
atmosgphere, The reaction mixture was filtered and concentrated i vgeno to leave a
residue, which was purified by column chromatogyaphy, using a gradient of 11-50% ethyl
acenate:isohexane as eluent, to give the aniline product as a mixture of ¢is- and brans-
cyclohexane 1somers, that was used with no further purification.

A solution of methyl chlorooxoacetate (266 mg, 2.17 mmol) in DCM (2 mlL) was added in
oneg pertion to a solution of the crude anilineg (500 mg, .44 mnol) and pyridine (.35 mL,
4.33 mmol) in DCM (8 mL) at 10 °C and the mixture was stirred at 10 °C for 30 mins and
then wanned Lo room temperature and stirred for 2 h. The reaction mixture was
voneeniraied i vacue and EtOAc was added. The mixture was washed with H20 and
brine, drisd {Mig5{,} and concentrated in vacuo 1o leave the title compound as an oil {0.58
£, 43% over 2 steps); 'H NMR (for major srams-isomer) § 1.15 (3H, d), 1,19-1.33 (2H, m),
1.28 (31, 1), 1.35-1.5 (2H, m), 1.6-1.75 (IH, m), 1.76-1.85 (1H, m}, 1.86-2.0 (3H, m),
2.25-235 {111, m), 2.85-3.01 (1M, m), 3.99 (311, 9), 4.16 (2H, dq), 7.24 {1 H, d), 7.48 (11,
ddy, 7.7 (1F, 40, .75 {1H, 53 MS m/e (M-HY 394,

v) A solution of hydrazine hydrate (86 mg, 1,73 mmol) in ethanol (I mL) was added
dropwise to a stirved solution of ethyl 2-[4-(2-chioro-4- =
{[methaxyfoxojacetyljJamino}phenybicyelo-hexytipropanoate (0.58 g, 1.44 mmol) in
cthanol (14 ml} and the reaction mixture was siirred 2 joom temperanwe for 18 h. The
mixture was filtered to leave a solid, which was washed with ethanol to give the tille
compound (Infermediate 106) (0.45 g, 81 %) a8 a white solid; "H NMR 3 1,14 (3H, d),
1.16-1.28 (21, m), 1.27 (3H, 1), 14-1.58 (25, m), 1.6-1.7 (11, m), 1.71-1.93 (4H, m),
2.29-2.39 (1H, m), 2.82-2.94 (1H, m), 4,15 (ZH, da, 4.7 (2H, s), 7.4 (1H, &), 7.8 (14, dd,
8.01 (1H, d), 10.4 (1H, s), [0.8 (1H, s); MS mie MH" 308,

Yo>-
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Inteymediate 107 : Ethyl 2-1#rans-4-(3-chloro-4-

hydrazinoioxg)acetyl] aminol phenyli-cyclohexyllpropanoate

Ci M
5 ) y 4 G}\‘(NHNHE
— \
/N &

o

i) I-Cﬁ[ﬁ!'ﬂ#ﬂl-(l,4=diﬂxﬂspirﬂ[4.5] dec-7-en-§-yDaniline
n 2
o L‘

Following the general procedure of Intermediate 106], excent that 4-broma-2-chlovoaniline
was used in place of 4-bromo-3-chioroaniline, the title cormpound was obtained 0 68%
yield as a solid; "H NMR § 1.75-1.82 (2H, m}, 2.3-2.36 {2, m), 2.4%-2.5 (21, m), 2,91
(4H, 5), 5.3 (2H, 8), 5.81-5.88 (1H, w), ¢.74 (1L, <), 701 (1FL, &), 7.21 (1L, ).

ii} 2-Chlarg-4-(1,4-dioyaspiro(4.5}dec-8-yDauiline

O —

i
Plaginum oxide (200 my) was added in one portion to & stitred solution of 2-chloro-4-(1,4-
dioxaspiro[4.5dec-7-en-B-yDaniiine (3.8 g, 14.3 mmoi} in ethyl acetate (50 mL) and the
mixtute was stirred at room temperature under a hydrogen atmosphere for 8 b, The
seaction mixture was filtered and concentrated 7n vacte to leave the title compound (2.4 g,
63%) as a solid: "M NMR § [.5-1,65 (4H, m}, 1,67-1.8 (4H, m), 2.38-2.48 (1H, m), 3.88
(4F, 8), 5.1 (2H, s}, 6.72 (1H, d}, 6.9 (111, dd), 7.0 (1H, d); MS m/e MH" 268,

iii) Beuzyl [Z-chloro-4-(1,4-diexaspire[4.5]dee-8-yl)phenyl] carbamate
| G, Q ==
LA O~y
e
ct

Pytidine (2.18 m[., 26.9 nunol) and benzyl chloroformate (1.53g, 8.96 mmol) were added

sequentially, each in one portion, to a stirred solution of 2-chloro-4-(1,4-

Wk



16

15

20

25

WO 200540064155 PCT/GROBSN4720

- 386 -

dioxaspiral4.3idec-8-yDamiling (2.40 g, 8,96 mmol) in THF (30 mL) at 5°C and the
reaction mixiure was stirred at 10°C for 3 h. Ethyl acetate (75 mL) was added and the
ruixiure was washad with HoO (2x30 mL) and brine. The organic layer was dried (MeSOy)
and concenirated i vacuc to leave a solid, which was puvitied by column chromatography,
using a gradient of 20-50% ethy! acetate isohexane as eluent, to give the title compound
(2.6 g,72%) &s 2 whitte sokid; 'H NMR & 1.65-1.93 (8H, m), 2.49-2.6 (1H, m), 4.0 (4H, 5),

§.25 (2H, 5, 7.12 (11, §), 7.15 (1H, dd), 7.25 (1H, d), 7.37-7.48 (5H, m), 8.08 (11, d); MS
mle (M-HY 400,

iv} Benzyl [2-chlore-4-(4-oxecyclohexyliphenylcarbamate

Water(ll mL;} was added in tne porfion to a siitred solution of benizyl {2-chlorp-4-(1,4-
dicxaspiro] 4.5 dec-8-vi)pheny!]carbamate (2,60 g, 6.47 mmel} in TFA (20 mL) and the
reaction mixture was stitred at room temperature for 2 h. The mixturs was cocied to 10°C
and a 2N aqueous solution of sodium hydroxide was added wntil the pH of the mixtuce was
10. Ethyl acetate (50 mL) was added and the layers were separated and the aqueous layer
was extracted with ethyl acetate (50 mL). The combined arganic layers were washed with
H;O and brine, duied (Mg30y) and concentrated i varwo to leave the title compound (2.3
g.99%) as a solid; ‘B NMR 8 1.82-1.99 (2H, m), 2.17-2 28 (2H, m), 2.45-2 57 (4H, 1),

2.94-3.07 (1H, m}, 5,24 (2H, 8), 7.17 (1H, dd), 7.25 (1H, d), 7.32-7.5 (SH, 5), 8.13 (1H,
d); M8 m/e (M-H) 356,

v) Lthyl 2-[d-(4-{[{benzyloxy)carbonyl)amino}-3-chlorophenyl)eyelolexylidene)-
probavoate
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A solution of wriethylphosphonopropionate (1,54 g, 6.46 mmol) in THF (10 mL) was added
dropwise o a stirted suspension of sodium hydride (60% dispersion in mincral oil, 0.28 g,
.05 munol} in THF (30 mLj at 10°C under an argon atmosphere and the mixture was
warned 1o room temperature. The reaction mixture was cooled to 10°C and then a
salution of benzyl {2-chloro-4-{4-oxovycioharyl)phenyljcarbamate (2.36 g, 5.87 mmol} in
THF (10 mL} was added dropwise. The teaction mixture was warmed 1o roon
temperature and stirred for 4 h. A salwated aqueous selution of ammonium chloride (50
L} and cthyl acetate (70 mL} were added. The layers were separated and the organie
layer was washed with H20 and brine, dried (Mg$04) and concentrated in vacuo to leave
an oil. Purification by column chromaiography, using a gradient of 11-66% ethyl
acelate.jsolexane as eluent, gave the title compound {1.80 g, 69%) as a solid; 'H NMR &
1.34 (3, 1), 1.46-1.53 (2H, m}, 1.93 (31, &), 1.B5-2.1 {4H, m), 2.67-2.87 (2H, m), 3.13-
3.24 {_IIHB m), 4.22 2H, ), 5.24 (2L, 83, 71718 (2, md, 721 (14, &), 7.33-7.5 {5H, m),
2.08 {1H, d};, MS m/e (M-I)" 440,

vi) Lihyl 2-[trasns-4-(4-amine-3-chlorophenyleyclohexyl]propanoate

[ NH,

Y

e
o

Platinum oxide (300 mg) was added tn one portion to a stirred solution of ethyl 2-[4-(4-
{[(benzyloxy)carbonyljamino }-3-chlorophenyljeyclohexylidene Jpropanoate

(1.7 g. 3.85 mmol) in ethyl acelate (50 mL) and the mixture was slitted at (oom
temperalure under a hydrogen atmosphere for 9 h. Tle reacilon mixture was filtered and
voneentrated in vacyo to leave & residue, which was purified by column chromatography,
using a gradient of 11-66% ethyl acctatetischexane a5 cluent, to give the aniline product as
a mixiure of ¢is- and frans-cyclohexane jsomers. Recrystallisation from a mixture of
ethano! and diethy! ether gave the title compound {(0.37 g, 28%) as a white solid; 'H NMR.
5 1.08 (31, d),1.2-L3 (1H, m}, 1.27 (3H, t), 1.31-1.49 (1H, m), 1.52-1.7 (1€, m), 1.71-
1.81 (1H, m), 1.81-1.97 (3H, m}, 2.2-2.32 (1H, m), 2.33-2.48 (1H, m), 4.15 (2H, dq), 7.02
(15, ad), 7.2 (1H, d), 7.22(1H, d); MS mfe MA™ 310.
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vii} A solulion of methyl chlorooxocacetate (197 mg, 1.60 mmol} in DCM (2 mL) was
added in one portion to a solulion of ethyl 2-[trans-4-(4-aming-3-
chlorophenyljeyelohexyll-propancate (370 mg, 1.07 mmol) and pyridine (0.26 mL, 3.2!
mrnoly in DUM {8 mL) at 10 ¥C and the mixiure was stiired at 10 °C for 30 mins and then
warmned to room temperature aund stirred for 2 b Th;f: reaction mixiure wag concentyated in
vacue and TtQAc was added. The mixiure was washed with water and brine, dried
(MgSC,) and concentrated in vacro 10 give the crude methyl ester (0.44 ) as a solid,
which was used wilh no further purification; "HNMR 5 1.15 (3H, d), 1.18-1.3 {1EL, ),
1.27 (3K, t), 1.36-1.5 (ZH, m), 1.58-1.7 (1H, m), 1.73-1.83 (1EL, m), 1.85-1.98 (3H, m),
223-2.34 (1H, m}, 2.38-2,51 (1H, m), 4.0 (38, &), 4.15 (2H, dq), 7.15 (111, dd), 7.26 (1H,
@y, 8.3 (15, &), .35 (1H, 5); MS m/e MH" 396,

Hydrazine hydrate (64 mg, 1.28 mamol} was added t0 a stirred solution af the crude methyl
ester (0,44 g} in ethanol (5 ml.) and the waction mixture was stirred al room temperature
for 18 4. The mixture was filteced to leave 2 solid, which was washed with ethanol to give
the title compound {Intermediate 107} (0.35 g, 83 %) as a white solid; 'H NMR. & 1.11 {3H,
d), 1,15-1.3 (2K, w), 1.24 (311, 1), 1.42-1.58 (ZH, w), 1.59-1.7 (iFL, o), 1.7-1.8 (1H), m),
1.81-1.95 (3L, m), 2.28-2.38 (1M, m), 2.49.2.6 (14, m), 4.08 (2, dq), 4.72 (2H, ), 7.32
(1S, 30), 7.47 (11, &), 7.9 (1H, d), 10.05 (1M, 5), 10.45 (1H, s); MS m/e MH' 396.

Intermediate 108: Bthyl ciy-4-(4-{[methoxyioxotaceiyllamino)phenoxyicyclohexane.-

carhgx_:glate
0
T
)
H
O [A)

iy Ethyl cis-d-(d-nitrophenoxy)cyclohexanecarboxylate

“Z”OQOii

A solution of ethy! 4-hydroxyeyclohexanecarboxylate (2.0 g, 11.6 mmol) in DMF (3ml)
Wwas added in one portion 1o a stiired suspension of sedium hydride (60% dispersion in

minteral ¢il, 490 mg, 12.2 mmol} in DMF (15 mL}) at 3°C undes an atgon atmosphere. The

mixture was stivred at (°C for 10 mins and then warmed to room femperature and stirred

Gt}
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Tor 20 mins and then a solution of 1-Tluoro-4-nitrobenzene (1.24 mL, 11.6 mmely in DM
{2 mL} was added in one portion, The reaction mixfure was stirred at room tempetutute
for 2 h and then heated at 110°C for 24 .. The solution was coneentrated i vacue to leave
a residue that was taken up in EtOAc (250 mL) and 15,0 (150 mL) was added. The iayers
were separated and the organit layer was washed with HyQ (2x100 mL) and brine (50 m[.)
and then dried (Mg80y) and concentrated /s vacuo t leave an oil. The oil was taken up in
a mixture of hot £tOAc and isohexane (1:1) and left for 20 h, Filteation, followed by
conceniration i vacuo of the filtrate left an oil, which was purified by column
chromatogiaphy, using & gradient of 10-40% Et0QAc:{zohexane os eluent, to pive the titte
cornpound (0.27 g, 16%) as an oil; 'H MMR {CDCI) 5 1.24 (3, q7, 1.66 - 1.72 (2H, m),
1.74 - 179 (ZH, m), 1.90 - 1.95 (2H, m), 1.95 - 2.04 (2H, m), 2.38 - 2.44 (i1, m), 4.11 -

41628, g, 4.57 - 4,60 (1E, m), 6.90 - 6.93 (2H, d), 8.15 - £.18 (2H, d).

ii) Ethyl cis~4-(4-aminoplenoxy}cyclohexapeearboxylate

“OLO T

Palladium (10 wit. %} on carbon {50 mg) was added in one portion to a solution ol athyl
cis-4-(4-nirophencxyjeycichexanecarboxylate (0.23 g, 0.78 mmol} in a mixture of EtOH
{15 mi) and THF (10 mL) and the reaction mixture wasg stirred under a hydrogen
atmosphere at room temperature for 16 h. The reaction mixture was filtered and theo
concentrated fr vacuo to leave the title compound (0.20 g, 100%) as an oil; ' MNMR
(CDCL) 5 1.23 - 1.28 (3H, 1), 1.55 - 1.63 (2H, m), 1.68 - 1.74 (211, m), 1.93 - .13 (4H, m),

2.34 - 2,40 (1H, m), 4.1 - 4.17 (2H, g, 4.26 - 4.30 (1H, m), 6.60 - 6.63 (213, d), 6.73 -
6.78 (2H, &) MS mfe MY 264,

5} Kthyl eis-d-(4-{[methoxy{oxo)acetyljaminolphenoxyleyelohexunecarboxylate

ﬁ%L o

X

Y
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Methyl chlorcoxoacetats (72 i, .77 minol) was added in one portion to a stirred solution
of eyl gis-4-(4-uminephenoxyjeyclohexanecarboxylate (204 mg, 0,77 mmol) and
pyridine (76 pL, .93 mmol) in DCM (5 mL) and the reaction mixture was stirred at room
temperature for I h. Coneentration i vacue left a residue which was taken up in EtQAg
(50 mL}) and an aquecus solution of hvdrochloric acid (1M, 30 mL) was added, The
layers were sepavated and the organic layer was washed with brine {20 L), dried
(Mg804) and concentrated in vacue o lzave an oil, The ol was parified by column
chromatography, using & gradient of 10-70% sthyl acetate:jsohexane as eluent, to give the
title compound {Intermediate 108) (188 mg, 70%) as an oil; "H NMR (CDC! 6 1.23-1.28
(3H, 0, 1.57 - 1.63 (2H, m), 1.71 - 1.78 (2H, m), 1.92 - 2.04 (4H, m), 2.36 - 2.43 (1M, ),
3.96 (3H, 5), 4.14 (2H, q), 4.43 - 4.45 (1M, m), 6.89 - 6.93 (2H, d), 7.5 - 7.55 (2H, d}, 8.76
(1H, £); MS m/e (M- 348. |

Intermediate 109: Methy! I-(S-{{hydrazino{exelacetyllaminolpyridin-2-yDpiperidine-
4-carboxylate

o

ool
joae:

I
= 0 hiH
NN :
""?Q
O

i} 1-tere-Butyt 4-methyl 4-methylpiperidine-1,4-dicarboxylate

he

; o vy 0
Ve Wil
To a solutian of 1-(tert-butoxycarbonyly-4-methylpiperidine-4-carboxylic acid (5.0 g, 20.55
mmol) in methano! {60 mL) and toivenc {100 mL) was added a 2M solulion of
irimethylsiiyldiazomethane (20 mL) in hexanes (the addition was accompanied by
effervescence and a small exotherm). The resulting pale yellow soiution was allowed to stir
al ambient temperature for Lhr, The solvent was removed under reduce pressure o give the
title compound as a pale yellow oil (5,28 g 20.55 muncl, 100%); 'H NMR (CDCL) 6 1,20 {s,
3H), 1.34- 139 (m, 2H), 1.44 (s, 9H), 2.03 - 2.07 (sn, 2H), 2.96 - 3.03 (m, ZH), 3.70 (s,
3H), 3.72 - 377 (m, 2H); MS m/fe MH" 257

¢13
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i) Mcthyl 4-methylpiperidine-4-carboxylate hydrochloride

2
ok
\ Vo

40 HCI in dioxane (25 mL) was added to I-tere-butyl 4-methy! 4-methylpiperidine-1.4-
dicarboxylate (5.28 g, 20.55 mmol) at ambient lemperature. The reaction mixturs was
allowed to stir at ambient temperature for 5 has. The solvent was removed under reduced
pressure and ether was added to the residue and the suspension was filtered and dried to
give the title compound as & white solid (3.82 g, 19.72 mmol, 96%); 'H NMR, & 1.12 s, -
3H), 1.53 - 1.60 (i, 2H), 1.99 - 2.04 (m, 2H), 2.76 - 2.82 (m, 2H), 3.07 - 3.12 (m, 2H),

3.61 (s, 3H),8.72 (s, 1H}; MS m/e MIT" 157

iiiy Methy] 4-meihyi-i-(53-nitropyridin-2-y)piperidine-4-carboxylate

. D

O
To a solution of 2-chloro-5-nitrapyridine (2.0 g, 12.62 maraol) in DMSQ (20 mL) was
added sodium carbonate (6.70 g, 63.08 mmel) ollowed by methy! d-nethylpiperidine-4-
carboxylate hydrochloride (2,44 g, 12.62 inmei). The reaction mixture was heated to 60 °C
for 2 hours. The reaction mixturs was poured onto water (100 mL) and the suspehsion
filfered, washed with water {4 x 150 mL) and dried to leave the title compound as a yellow
solid (3.32 g, 11.89 mmol, 94%); 'H NMR (CDCls) 8 1.26 (s, JH), 1.46 - 1.52 (m, 2H),

221 -225(m, 2H), 3,26 - 3.32 (m, 2H), 3.74 (s, 3H), 4.16 - 4.20 (m, 2H), 6.56 (d, [H),
8.18 (d, 1H), 2.03 ¢s, 1) MS m/e MH" 280.

iv) Metbyl 1-(S-aminopyridin-2-yl}-4-methylpiperidine-4-carbaxylate

e N
O D ¥

To a solution of methy] 4-methyl-|-{5-nitropyridin-2-ylpiperidine-4-carboxylate (3.32 g,
11.89 mumol) in abs EtOH {200 mL) and THF (200 mL) was added 10% Pd/C (400 mg}
and then the reaction mixture was evacuated with hydrogen (5 cycles) and allowed fo stir
at ambient temperature overnight, The reaction mixture was filtered and then concentrated

and the black residue purified on a 120 g silica Crawford silicyle cartridge loading in 40%



1

13

20

25

WO 200600418 PCT/GRGGAMMT L0

- 392 -

ErQ Achiseherans wih sorme DUM and eluting a graﬁicm of 40-80% E10Ac using an Isco
companion to provide the title compound (2.96 g, 11.89 mmol, 100%).

"1 NMR (CDCI3) 8 1.23 (s, 3H), 1.51 - 1,58 (m, 2H), 2.16 - 2.20 (m, 2H), 2.98 - 3.05
(m, 2H), 3.25 (s, 2H), 3.67 - 3.70 (m, 2H), 3.70 (s, 3H), 6.57 (d, 1H}, 6.97 (d, 1H), 7.78
(d, 1H); M8 m/e MH' 250.

v} Methyl 1-(5-{[methoxy{oxo)acetyl]aminopyridin-2-yl)-4-methylpiperidine-4-

carloxylate
—) N K}H 0
A A
o ¢

To a solution of methyl 1-(5-aminepyridin-2-y1)}-4-methylpiperidine-4-carboxylate (2.96 g,
11.88 mmeol} in DCM (100 mL) was added triethylamine (2.2 mL, 15.84 mmol} followed
by methyl chlotooxoacetate (1.6 mL, 17,15 mmol) and the reaction mixture was allowed to
stir at amibient temperature for [.5 hrs, The reaction mixture wes washed with btine (2 x
100 mL}, the aqueous layer was re extracted with DCM (50 mL) and the orpanic washings

were combined, dried and concentrated fo leave the title compound as a brown gum (3.98

g, 11,89 mmel, 100%). 'H NMR (CDCly) § 1.72 - 1.82 (m, 2H), 1.96 - 2.02 (m, 2H), 2.52

-2.59 (m, 1H), 2.95 - 3.03 (m, 2H), 3,70 (s, 3H), 3.97 (s, 3H), 4.16 - 4.22 (m, 2H}, 6.67
(d, 1H),7.53(d, 1H), 8.28 (s, 111, 8.66 (s, 1H); MS m/e MH" 336, -

vi) Methyl 1-(S-{{hydrazino{oxe)acetyllamino} pyridin-2-yi)piperidine-4-carboxylate
To a vigorously stimred suspension of methyl 1-(5-{[methoxy{oxo)acetyi]amino } pyridin-2-
yl)piperidine-4-carboxylate (3.12 g, 9.71 mmol} in absolitte ethancl was added hydrazine
monehydrate (0.52 mL, 10.76 mmol) and the suspension was allowed to stir at ambient
lfemperature for 2 hours. The suspension was filtered, washed with ether (4 x 100 mL) and
dried wnder vacuum at arabicnt temperature to provide the title compound (2.62 g, 7.81
mmol, 80%), HNMR § 1.18 (s, 3L, 1 A0 - 147 (m, 250, 1.98 - 203 (m, 251),3.07 -
3.14 (m, 3H), 3.66 (s, 3H), 3.80-3.86 (m, 2H), 4.58 (5, 1H}, 6.83 (d, 1H), 7.90 (d, 1H),
849 (s, 1H), [0.17 (s, 1H), 10.46 (s, 1H); MS m/e MH' 336,

41>
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Intermediate 110; Eihvl 2-13-(4-aminophenyeyclobutvlipropanoaie

— F NH,
0

i) Ethy] 2-(3-pheayleyclobutylidenc)propancate

AW@
—

]

=

Following the generai procedure described for ethyl {3-[4-
(benzyloxy)phenyl]cyclohexylidene }acetate (Tntermediate 89ii), replacing 3-[4-
{(benzyloxyphenyllcyelohbexanone with 3-phenyleyclobutanone i/ Org. Chent., 2008,
70{11}, 45454552} and triethyl phosphonoacetate with triethyl phosphonopropionate the
title compound was obtained; 'H NMR. & (CDCl3): 1.24-1.32 (3H, m), 1.75-1.76 (3H, m),
2.87-2.81 (111, m), 3.19-3.23 (2H, m), 3.54-3.59 (2H, m), 4.09-4 21 (2H, m), 7.19-7.36
(5H, m); MS m/fe MH" 231.

ii} Ethyl 2-(3-phenyleyclobutyl)propanocate

o
ﬂ‘%@
0o

Following the general proceduie described for ethyl 3-(4-
aminobenzyl)cyclobutanecarboxylate (Intermediate 93ii), replacing ethyl 3-(4-
nitrobenzyl)eyclobutanecarboxylate with ethyl 2-{3-phenylcyclobutylidene)propanoate the
title compound was obtained without chromatography; 'H NMR. & {CDCly): 1.08-1.10
(0.75H, d), 1.12-1.15 (3.25H, d), 1.22-1.30 (31, m), 2.17-2.64 (6H, m), 3.34 (0.25H, m),
3.48-3.54 (0.75H, m), 4.09-4.18 (2H, m), 7.15-7.36 (SH, m); MS m/e MI" 233.

ii) LLehyl 2-[3-(4-nitrophenyl)cyelobutyl] propanoate
0
Y
o f R M

Following the general procedurs described for ethyl 3-(4-
nitrobenzyleyclobutanecarboxylate (Intermediate 93i), replacing ethyl 3-
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benzyleyelobutanecarboxylate with ethyl 2-(3-phenylcyclobutyl)propancate the titie

compound was obtained which was used directly in the next step.

1) Following the general procedure desciibed for ethyl 3-(4-
aminobenzyl)cyclobutanecarboxylate (Intermediate 93ii), replacing ethyl 3-(4-
nitrobenzyl)cyelobutancearboxylate with ethyl 2-[3-(4-nitrophenylcyclobutyl]propancate
the title compound (Intermediate 110) was gbigined ; ' NMR. & {CDCi3): 1.07-1.16 (3H,
m), 1.22-1.27 (3H, m), 1.65-1.90 {1H, m), 2.11-2.62 (SH, m), 3.22-3.43 (14, m), 4.09-4.16
(2H, m), 6.65 (2H, 1), 6.98-7.07 (2H, m); MS$ m/e MIT* 248,

[ntermediate [11: Methyl 1-(5-{[hvdrazino{oxo)acetylamino}-3-methylpyridin-2-
Yhipiperidine-4-carboxylate

i) Methyl 1-(3-methyl-5-nitropyridin-2-yl)piperidine-4-carboxylate
0
e N
M — =
3/’Cf N

To a solution of 2-chloro-3-methyl-S-nitropyridine (1.73 g, 10.00 mmol} in DMSO (20
ml} was added sodium carbonale (5.30 g, 50.00 mmol} followed by methyl isonipecotate
(1.35 mL, 10,00 mmol). The reaction mixture was heated to 60°C for 110 minutes. The
reaction mixiore was left to stand at room temperalure overnight, A further aliquot of
methyl isontpecotate (3,33 mmol, 476 mg, 450 ul) was added and heating resumed at
60°C for 100mins, The reaction mixture was poured onto ice water and the suspension
was filtered, washed with water (4 x 75 mL} and dried nnder vacunm to leave a yellow

powder; (2.43 g, 87% yield). This was used in the next stage without further purification,

"HNMR 8 1.61 - 1.74 (m, 2H), 1.91 - 2,10 (m, 2H), 2.31 (s, 3H), 2.61 - 2.73 (m, 1H), 2.94

- 3.09 {m, 2H), 3.61 (s, 3H), 3.83 - 3.98 (m, 2H), 8.19 (d, 1H), 8.86 (d, [H). MS m/e MH"
280.18.

{3
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it) Metbyl 1-(5-amino-3-methylpyridin-2-ylypiperidine-4-carboxylate

O
g)_<—f . NH,

Methyl 1 {3-meihyl-5-nitropyridin-2-yDpiperidine-4-carboxylate (.40 g) was dissolved in
EtOH (86 ml.), treated with 10% Pd/C (860 mg) and placed under an atmosphere of
hydrogen {(balloon). LCMS indicated complete reaction at ~100 mins, 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 fuither purification. 'H NMR & 1,58 - 1.75 (m, 2H), 1.81 -
191 (m, 2H}, 210 (3, 3H), 2.37 - 2.50 {m, LED, 2.55 - 2.75 (m, 21, 2.99 - 3 .09 {m, 25,
3.61 (s, 3H}, 6.76 (d, TH), 7.48 (d, 1H). MS m/e MH' 250.27.

iii) Methyl 1-(5-{| methoxy(oxo}acetyllamino}-3-methylpyridin-2-yl)piperidine-4-

carhoxylate

n,
~0 S
O
/

To an ice-water cooled solution of methy! 1-(5-amino-3-methylpyridin-2-y1)piperidine-4-
carboxylate (2.14 g; 8.59 mmol) in DCM (43 mL) was added methyl chioro{oxo)acetate
(103 mL; 1117 momol) followed by pyridine (834 uL; 10.31 mmol) and the reaction
mixture was allowed to stir gt~ 0 °C [or 30 ming, then allowed to warm 10 room
temperature. The reaction solution was washed with water (40 mL) then saturated brine
(40 mL). The organics were dried over MgSQ,, filtered and evaporated under vacuum to
yield a pale tan solid (2.01 g, 70% vield). This was used for the next stage without further
purification. 'TINMR 5 1.60 - 1.80 (m, 2H), 1.85 - 1.99 (m, 2H), 2.18 (s, 3H), 254-262
{m, 1H), 2.69 - 2.88 (m, 2H), 3.26 - 3.40 (m, 2H), 3.56 (s, 3H}, 3.82 (5, 3H}, 7.87 (d, 1},
3.40 (d, 1H), 10.75 (5, 1H), MS m/e MH' 336,20,

Iy
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) Methyl 1-(3-{[hydrazino(oxe)acetyljamino}-3-methylpyridin-2-yDpiperidine-4-
carhoxylate

Methyl 1-(5-{[methoxy({oxo)acetyl]amino}-3-methylpyridin-2-yl)piperidine-4-carboxylate
(2.01 g, .99 mmol) was dissolved in EtOH (140 mL) and treated with dropwise addition
of hydrazine hydrate (320 uL; 6.59 mmol). Within a few mioutes a flocculent precipitate
formed. Vigorous stiming was continued for 17 hrs. A further 32 L (0,65 mmo!)
hydrazine liydrale was added and stiring continued at arobient temperature for 24 hrs. The
precipitated solid was filtered off, washed with ether on the filter and dried under high
vacuum 2 60°C to give the title compound (1.76g, 88% vyield). This was used in the nexl
stage without further purification. 'H NMR & 1.59 - 1.80 {tn, 211), .83 - 1.98 (m, 2H), 2.16
(s, 3H), 2.52 - 2.60 (m, 1H), 2.66 - 2.84 (m, 2H), 322 - 3.37 (mm, 21), 3.58 (s, 3H), 4.54 (4,
21}, 7.89 (4, LH), 8.47 (d, 1H), 10.14 (5, 1H), 10.48 (s, 1H). MS m/e MH" 336,24

Interniﬂﬁare 112: Methy! [1-(5-{[hydrazino{oxe)acetyl]lamino}-3-methylpyridin-2-
yhpiperidin-4-yllacetate

H 0
'
m Nf’- D NH! .
™o

i} Methy! [1-(3-methy[-S-nitropyridin-2-yl)piperidin-4-y1] acetate

Prepared as in iteymediate 111 part 1}, wsing methyl piperidin-g-ylacetate as siarting
material. 'H NMR 5 1.20 - 1.4] (m, 2H), 1.68 - 1.83 (i, 2H), 1.87 - 2.06 {m, 1H), 2.26 -
2.35 (m, 5H}, 2.85 - 3.04 (m, 2H), 3.55 (5, 3H), 3.88 - 3.99 (mm, 2H), 8,17 (d, 11), 8.86 (d,
THD, M8 mfe ME 794 24,
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i) Methyl j1-(5-aminc-3-methylpyridin-2-yDpiperidin-d4-yllacetate

N NH,
T
A

/ﬂ\/O.:I
~o

Prepared following the method of Intermediate111 part i), "H NMR 8 1.31 (m, 2H), 1.69
(m, 2H), 1.74 (m, 111), 2.09 (s, 3H), 2.28 (d, 2H), 2.57 {m, 2H), 3.02 {m, 21}, 3.59 (s, 3H),
4.73 (s, 2H), 6.75 (d, 1H), 7.28 (4, 1H). MS m/e MH" 264.23,

iii) Methyl {{0-[4-{Z-methoxy-2-oxcethyl)piperidin-1-y]]-5-methylpyridin-3-

yllamino)(vxo)acetate

Prepared following the method of Intermediate 111 part i), ‘B NMR § 1.24 - 1.44 {m,
2y, 1.67 - 1.79 {m, ZH), 1,79 - 1.93 (m, 1F), 2.17 (s, 3H), 2.30 (d, 2H), 2.61 - 2.78 (m,
2H), 3.26 - 3.41 (m, 2H), 3.57 (s, 3H), 3.89 (s, 3H), 7.85 (d, 1H), 8.39 (d, 1H), 10.72 (5,
1H). MS m/e MH" 350.23.

ivy Methyl [1-(3-{[hydrazino(oxo)acetyl]amino}-3-methylpyridin-2-yl)piperidin-4- -
¥l]acetate

Prepared following the method of Intermediate 111 part iv). 'H NMR 3 1.23 - 144 {m,
2H), 1.66 - 1.79 (m, 2H), 1.77 - 1.93 (m, 1H).2 .16 (s, 3H), 2.30 (d, 2H), 2.59 - 2.76 {m,
2H}, 3.22 - 3.40 (m, 2H), 3.56 (5, 3H), 4.52 (5, 2H), 7.88 {d, 1H), 8.46 (d, 1H), 10.14 (s,
1H), 10.51 (5, TH). MS m/e MH" 350,21,
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Intermediate 113: Eihy] 2-11-(5-
yhpiperidin-4-vl|propanoate

hydrazino{oxokacetyllamino

O

L Wﬁwm

i) fer-Butyl 4-(2-methoxy-1-methyl-2-oxocthylidene)piperidine-1-carboxylate

(5
O

To asuspension of 60% Nall (2.005 g; 50.00 mmol) in anhydrous THF (100 mL), under
an almosphere of argon, was added triethy! 2-phosphonopropionate (10.73 mL; 50.00

mmaol}, at such a rate as to keep the reaction temperatuce below 30 °C. The resulting

-

wisture was stirred at roum temperature for a further Thr, A solution of V-Boc-4-

piperidene {9.9635 g; 50.00 mmol), in anhydeous THF (50 mLY, was added dropwise over

five mimutes. The resulting clear solution was stitred at ambient temperature for ~1hr. The

reaction was quenched by the addition of water (100 mL). The resulting mixtute was
partitioned, the ag layer extracted once with EtOAc and the combined organics washed
with saturated brine. The organics were dried aver Mg80Os, filtered and evaporated to a

colourtess oil; 14,76 g. {(~quantitative yield). This was used in the next stage without

further purification. "H NMR. 3 1.19 ¢, 31T, 1.36 (s, 9, 1,77 (8, 3HD, 2.25 - 2.37 (m, 2H),

2.51 -2.56 (m, 2H), 3.22 - 3.4 (m, 4H), 4,11 {q, 2H). MS m/e [MH — (COs, CHol* =
184.31,

iiy Ethyl 2-piperidin-4-ylidenepropanoate hydrochloride
{ o

o
— MH HCT

~ teri-Butyl 4-(Z-methoxy-1-methyl-2-oxcethylidene)pipetidiue-1-carboxylate (2.83 g 10
mmol}was dissolved in BtOH (50 mL) and treated with 4M FHCI / 1,4-dioxang solution (20

ml., 80 mmol), The resuiting solution was stirred at ambient temperature for 6 his. The

q2!
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solvents were removed under vacuum to leave a syrun. This was dried uynder vacuum to
give the title peoduct (3.199 g, ~uantitative yield). This was used in the next stage
without further purification. 'H NMR 8 1.22 (t, 3H), |.78 (s, 3E), 2.44 - 2.57 {m, 2H), 2.65
-2.77(mm, ZH), 2,98 - 3,15 (m, 4H), 4.14 (q, 2H), 9.52 (5, 2H), MS m/e MH" = 184.32.

iif) Ethyl 2-[i-(3-methyl-5-nitcopyridin-2-yDpiperidin-dylidenejpropanoate

0.

mwxo-
UY,O

Prepared as in Intermediate 111 part i) using ethyl 2-piperidin-4-ylidenepropanoate,
TUNMR 8 1.23 (1, 35, 189 (s, 3H), 2.39 (s, 3, 249 - 2.56 {m, 1LY, 2.67 - 278 (mn,
21}, 3.47 - 3.66 (m, 4H), 4.14 (q, 21T}, 8.18 (d, 1H), 8.86 (d, 1I). MS m/e MH" 32021,

iv) Ethyl 2-[1-(5-amino-3-methylpyridin-2-y)piperidin-4-yl|propanoate
5, <MH,
xy

S¥en

Ethyl 2-[1-(3-methyl-5-nitropyridin-2-yl)piperidin-4vlidenejpropancate (2.30 g; 7.20
mmai) was suspended in EtOH (100 mL} and (reated with 10%Pd/C (230 mg). The
resuliing mixture was placed under an atmosphere of hydrogen {balloen) at ambient
temperature and stirred vigorously at ambient temperature for Zhee. LCMS indicated no
reduciipn of alkene but reduction of the niro-group was essentially complete. The catalyst
was filtered off and the filfrate was evaporated t0 a gum (2.42 g). The reaction was
repeated under 20 bar of hydrogen, at 30 °C, for 3 hrs with 241 mg 10% BJ/C Ga;al}*st. The
catalyst was filtered off (Celite) and the solvent removed under vactum to leave a dark
blue gum (2.12 g}, This was used in the next step without furthier parification. 'H NMR &
1.06 (d, 3H), 1.18 (t, 3H), 1.24 - 1.43 (m, 2H), 1.45 - 1.63 (n, 2H), 1.61 - 1.74 (m, TH},
2.06 (s, 3H), 2.21 - 2.35 (m, [H), 2.50 - 2.63 (m, 1H), 2.99 - 3.13 {m, 240}, 3.36 - 3.50 (m,
1H), 3.98 - 4.14 (m, 2H), 4.65 (s, 2H), 6.76 (d, 1H), 7.47 (d, 14). MS m/e MH” 292.27.

412
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¥) Ethyl 2-11-(3-{}mcthoxy(oxo)acetyllamino }-3-methylpyridin-2-vl)piperidin-4-

yljpropancate

r“ﬂﬂi
LJLrOjU a

Prepared following the method described for Intermediate 111 part {ii).

'HNMR 8 1.07 (d, 3H), 1.18 (t, 3H), 1.28 - 1.45 (i, 2H), 1.54 - 1.67 (m, 2H), 1.67 - 1.80
{m, 1H), 2.17 (s, 3H), 2.24 - 2.36 (m, 1H}, 2.59 - 2.78 {m, 21}, 3.31 - 3.47 (i, 2FD), 3.82
{s, JH), 4.01 - 4.15 (m, 2H), 7.86 (d, 11), 8.39 {d, 1H), 10.76 (s, 1H}. MS m/e MH"
378.17.

vi) Ethyl 2-{1-(5-{[hydrazine(oxc)acetyljamino}-3-methylpyridin-2-y[ypiperidin-4-
yllprepanoate

Prepared following the method described for Intenmediate 111 part iv}

'HINMR & 1,06 (d, 34, 1.19 ¢, 3H), 1.24 - 1.46 (m, 2H} 1.52 - 1.67 (m, 2H), 1.66 - 1.81
(m, 1K}, 2.15 (3, 3H), 2.24 - 2.36 {m, 1H), 2.53 - 2.75 (m, 2H), 3.30 - 3.40 (m, 2H), 4.07
(q, 2H}, 4.36 (s, 1H), 4.70 (s, 1H}, 7.87 (d, 1H}, 8.46 {d, 1H), 5.80 (s, 1H}), 10.51 (s, 1H).
MS m/e MH" 378.22, i

Intermediate 114: Methyl (1-{S-[{{3-[(3.4-diftusrophenyDamino]-1,3.4-0xadjazol-2-
Hicarbonwybamino)pyridin-2-y)i-4-methyvipiperidin-4-yliaceiate

OO

MS m/e MH" 487. This intermediate is also a compound of formula (1) and is a further

fapture of the wvention.

i) Methiyl [4-methy)-1-(5-pitropyridin-2-yl)pipetidin-4-yl|acetate

0

y13
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To a sobation of 2-chloro-S-nitropyridine (2.97 g, 18.77 mmol) in DMSO (30 mL) was
added sodium carbonate (6.4 g, 60.38 mmol) followed by methy] (4-methyipiperidin-4-
yhacetale (3.21g, 18.77 mmol) (prepared according to the procedures described by Janet
Ralbovsky, Joseph Lisko and Wei He, Sparhetic Communications, 2005, 35 (12),1613-
1625 and Gerhard Hund, and Woldemar Schneider, Chem Ber 1980,113 (2}, 401-7). The
reaction mixture was heated to 60 °C for 1.5 howrs, then allowed to coof and water (100
mlL) was added. The suspension fillered, and difed to leave a yellow solid (3.70 2,
12.62mmal, 67%%). '"H NMR & 1.08 (s, 3H), [.45 - 148 (m, 2H), 1.55-1.61 (m, 2H), 2.38
(s, 2H), 3.59 (s, 3H}, 3.64 - 3.70 (m1, 2H), 3.85 - 3.91 (m, 2H), 6.95 (d, 1H), 8.19 (d,
1H), 8.95 (s, 1H); MS m/e MH' 204,

iy Methbyl [1 ~(5-aminepyridin-2-yD-4-methylpiperidin-d-yi|acetate

v\
QX by M —{ My NH,
& "

Prepared from methyl {4-methyl-1-(5-nitropyridin-2-yl)piperidin-4-yljacetate following
fhe method for Intermediate 77 stage if). '"H NMR § 1.01 (s, 3H), 1.41 - 1,45 (m, 2H), 1.52
- 1.58 {m, 2H),2.30 (s, 2H), 3,12 - 3.19 (m, 2), 3.34 - 3.38 (i, 2H), 3.58 {5, 3H), 4.52
(s, 2H), 6.62 (d, 111}, 6.89 (d, 1H), 7.58 (s, 1H); M5 m/e MH" 264,

it} Methyl {{6-[4-[Z-methux}r~2-0mﬂthjrl}-4-me1hyipiperidin-l-yl]pyridin-ii-

yl}amino)oxu)acetute
- X}H o
i
D>\_,>C\/ -<N'_' H
—0 ¢ 9

To a salution of rn:ath}rl [1-(5-aminopytidin-2-y1)-4-methylpiperidin-4-yl]acetaie (3.29 [+ 8
13.20 mmok) in DCM (100 mL) was added triethylamine (2.2 mL, 15,84 mmol) followed
by methyl chlorooxoacstate (1.6 mL, 17.15 mmol) and the reaction mixture was allowed to
stiv at ambient temperature for 1.5 hrs. The reaction mixture was washed brine (2 x 100
mLy), the aqueous layer was re extracted with DCM (50 mL) the organic washings were
combined, dried and concentrated to leave the title compound as a brown, gum (4.4 g, 132
rmal, 100%). HNMR § 1.06 (5, 3H), 1.40 - 1.46 {m, 2H), 1.5 - 1.57 (m, 2113, 2.36 (s,

Ry
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3HY, 346 - 3.52 (m, 21, 3.50 (s, 31T), 3.67 - 3.73 {m, 21D}, 3.78 (s, 3H), 6.90 (d, 1H), 7.56
[d, 1HY, $.06 {5, TH); MS mfe MIT 350.

iv) Methyl [1-(5-{Ihydrazino{oxejacetyllaminelpyridin-2-yl}-d-methylpiperidin-4-

yllaceiate
q>,:%i::}N_4i:j>L$Er—4?
—d AL

H,M

Prepared from the product of the previous reaction and hydrazine hydrate following the
method of Intermediate 47 part i).

" NMR & 1.04 (s, 3H), 1.40 - 1.45 {m, 2H), 1.51 - 1.58 (m, 2H), 2.33 (s, 2HD), 3.36 - 3.42
(m, 2H), 3.57 - 3.62 {m, 5H, inc s, 3H), 448 (5, 1H), 4.60 (5, [H}, 6.83 {d, 1H), 7.90 (d,
1H), 8.50 {s, 11}, 9.96 (s, 1H), 10.23 (5, 1H); MS w/e MIH" 350.

v) Methyl (1-{5-[{({5-[(3 d-difluorophenyDamiuc]-1,3 4-oxadiazol-2-
yl}earbonylamiso]pyridin-2-yt}-4-methylpiperidin-4-yDacetaie

Prepared from the product of the pevious reaction and 3,4-diflucrophenylisothiocyanate,
following the method of Example 319, but the product was taken through directly to the
hydrolysis stage; M8 m/e MH" 487,

The following intermediales were prepared from (he hydrazide product of Interinediate A
part iv) and the appropriate isothiocyanate following the method of Example 319. They

were taken through crude to the hydrolysis stage without finther putification or

R:!
“‘o«(@ {“}_Eﬂﬁkﬁ Rz
0 .

characterisation:

Intermediate MS mie M+H"
Name ]
115 Methyl (4-metliyl-1-{5{({5-[(24.5- 503
E{'=R3=R3=F trifluorophenyamino]-1,3,4-oxadiazol-2-
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- H}3 -

—r——

¥l }carhn}n}"ﬁﬁminn]p}rridin-}}'l Lpiperidin-4-

yljacetate
(i16 Methyl [4-methyl-1-(5-{ [(5-{[4- (T "'-‘
R'=R'=H, R>=CF; | {trifluoromethylphenyljamino}-1,3,4-

axadiazal-2-yljcarbonyl]amine } pyridin-2-
yDpiperidin-4-yl)acetate

117 ' Methyl {1-(5-{[(5- {[4-(4- ' 561
R1=R1¥Ii, RE=0(4- fluoroplenoxy)phenyllamina}-1,3 4-

F-CyHy) oxadiazol-2-ylcarbony{laninog } pyridin-2-y1)-

4-methylpiperidin-4-yl]acetate
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Claims

1. A compound of formula {I)

N—N
n? H 1
_N [ Y. R
5 H

()
or a pharmaceutically-acceplable salt or prodrug thereaf, wherein:

R is an optionally substituted aryl or optionally substituted hetercaryl group,
wherein the optional substituents are one or more groups selected from a group -2*, a group
-XP(CRVR™),-27, & group —XP-(CR¥R™),-X7-Z2, a group ~(CRZR¥1,5C-7% ot a functional
group (which is other than a group -X*-(CR™R*M),-Z* ¢ora group-X"-(CR¥R®),-X3-2%;

Y is o divect bond, or a groap {CRORY, or SRE(CRMRMY, - where each R* ana RV
is independently selected from hydrogen, (1-4C)alkyl, hydroxy, halo, halo(1-4C)alkyl,
amino, cyang, {1-4C)alkoxy, (1-4C)halealkoxy or ({1-3C)alkyl}CONH-, s is an integer of

~ from 1 to 6 and t is an integer of from 1 to 6, provided that the X® atom of the group -

XY CRUR")~ is attached to the R? group and that a single sp° hybridised carbon atom
does not carry two or more bonds to a heieroatom unless the heteratom is a halo:’

R* is an optionally substituted aryl, an optionally substituted cycloalkyl or an
optionally substituted heterocyelic group, wherein optional substitutents are one or more
groups selected from & group -Z, a group -X-(CR™¥R**),-Z, a group —X-(CRYR™M,- X" Z or =
group I—{CR‘”R‘”)YXL-Z or a functional group (which is other than a group -X-(CR*2R™,.Z
or & group —X-{CR¥R™),-X'-7);

wherein Z and Z° are independently selscted from a bydrocarbyl group or a
heterocyclic group or a combination thercof, wherein the group Z and Z* is optionally
substituted on any available atom by one or more functional groups, or by a group -X'-
(CREIRE, R '

X, xR Xz, X% and X are linking groups independently selected from -C{0),-, -O-,
-S(O)-, -NR*., -COMR™-, -OCOMNRYM-, .CH=NO-, NR*C(O), -NR*CONR®.,
-SEO)LNRM or —NRMS(D}.Z- whete X is an integer of 1 or 2, v is 0, 1 or 2, and R* and R%*
are independently selected from hydrogen or Cy.salkyi,

u and w are independently selected from O or an integer of from | to 6;

4>
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v, a and b are independentiy selected from an integer of from 1 to 6,

each R”, R”, R¥, R*, R* and R® is independentiy selected from hydrogen, (1-4Chalkyl,
hydroxy, halo, hale(1-4Chalkyl, amino, cyano, (1-4Chlkoxy, (1-4CYhaloalkoxy, ((1-3C).
alkylJCONTI, carboxy ot 2 carbowylic acid mimic or bioisostere thereof, and

5 R™isa funclional group.

2, A compound according to claim 1 or a pharmacsutically-acceptable salt or prodrug
thereaf, wherein R' is an optionally substituted aryl group.

1 3 A compound according to claim 1 or a pharmaceutically-acceptable salt or prodrug

thereof, wherein R is an optionally substituted monocyclic heteroaryl group.

. 4, A compound according to any one of the precading claims, or a
pharmaceutically-acceptable salt or prodrug thereof, wherein R' is unsubstituted or is
15 substruted by 1, 2 or 3 substituents independently selected from fluore, chloro, bromo,
triffugromelhyl, methoxy, diflusromethoxy, triflueroinethoxy, cyano, methyl, ethyl,

ethynyl, benzyloxy, 3-chlorobenzyloxy, phenaxy, 4-chlarophenoxy, phenyl, benzoyl aud

anilino,

20§, A compound according w claim 1 or a pharmaceutically-acceptable salt or{n‘udrug
thereof, wherein R’ is selected from phenyl, naphihyl, indanyl, pyrimidinyl, pyridyl,
pyrazolyl, pyrazioyl, thiazolyl, oxadiazolyl, isoxazolyl, thiadiazolyl, pyrrolopyridyl, 13-
benzodioxan-5-yl, benzthiazolyl, benzimidazoly! and quinolyl; optionally substituted with
L, 2 or 3 substituents independently selected from

. 25 hale, (14Calkyl, ethynyl, (i-4C)alkoxy, hydroxy, (1-4Clalkoxy(1-4Calkoxy,
methoxymethyl, cyanomethy!, ydroxy(1-4C)alkyl, trifluoromethyl, difluoromethoxy,
trifluoramethoxy, triflucromethylthio, cyano, methylthio, methylsulfonyloxy,
methylsulfonyl, ethylsulfonyl, aminocarbonylamino, methoxycarbonylamine,
methylearbonylamino, (1-4C)alkoxycarbonyl, methoxycarbonylmethoxy, benzyloxy,

30 pyridylmethoxy, phenoxy (optionally substituted by methoxy or halo), phenyl {optionally

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

Y&
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aminocarbonyl, benzoyl, benzoylamine, phenylsulfonyl, sminosulfonyl, eyclohexyl,

methylpyrimidinyl, triazoiyi and morpholino.

6. A compound according to any one of the preceding claims wherein Y is a direci
bond.
7. A compound according to any one of the preceding claims wherein R* is a 5- oz

G-membered aromatic ring of sub-structure (a)

Z O\(
4/[\Z:VZ4
{a)
2L 7,7 and 2 are independentiy selected from —CH-, -CR®- or a heteroatom
selected from O, 8, N(R™), ,where ris 0 or 1 depending upon the requirements of the
atomatic ring, and R*" is hydrogen or Cr.salkyl, and Z* may additionally be a direct bond,
R* is a group -Z, & group —X~-(CR™R™),.Z, a proup —X-(CRR*),-X'-Z or a group —
(CR”R“LXL-Z, wherein Z, X, X' R*, R®, u and v are a5 defined in claim I,
gach R% is independently selected from halg, cyane, nitro, amine, hydroxy,
IIEIU(I:].{-.H.HC}"I, a group -Z, a group ~X-(CR¥R*™) .7, a group ~X«{(CR¥*R*™,-X' Zora group
~{CR¥R™),X"-Z, wherein Z, X, X' R¥, R®, u and v are as defined in claim 1.

5. A compound according to any one of the preceding claims wherein R? is substituted
by a group Z.
3, A compound ageording to claim 6 er claim 7 wherein Z is a group of sub formula

(x), v} or {z):
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— R o R

(%) (v}
(2)
wherein each ring A or A’ is Independently sefected from an optionally substituted
heterocyclic ring, an optionally substituted cycloalkyl ring or an optionally substituted aryl
ring, each R* is an optionally substituted {1-6C)alkyl, an oplionally substituted (2-
6C)alkenyl or an optionally substituted (2-6C)alkynyl, and R*' is an optionally substituted

(1-6C)alkylene, an optionally substituted (2-6C)alkenylene or an uplionally substituted (2-
6C)alkynylene,

10, A compound according to claim 1 or claim 5, or & pharmaceutically-acceptable sall
or prodrzg thereof, wherein R%-Y is selected from:

4-( piperazino)pheny! (substituted on the available piperazine nitrogen by a substituent
selected from (1-4CJalkyl, acyl, benzyl, ethoxycarbonyl, tert-butoxycarbonyl, pyridyl,
cyclopropylmethyl and methoxyethyl),

4 piperazino)-3-methyl-phenyl (substituted on the available piperazine nitrogen by a
substituent selected from acyl and tert-butexycarbony?),

4-{ piperazino)pyridyl (substituted on the available piperazine nitrogen by 4 substituent
selected from (1-4C)alkyl, acyl, ethoxycarbonyl, tert-butoxycarbony!, beuzoyt,
fluorobenzoyl, cyanobenzoyl, methylbenzoyl, pyridylcarbonyl, methylsulfonyl,
melhoxymethylearbonyl, phenethylcarbonyl, anilinocarbonyl, benzylaminsearbonyl,
phenexycarbonyl, benzyloxycarbonyl and aminecarbenyl),

4-piperidinaphenyl, benzyloxyphenyl, {[-4Clalkylphenyl, pyridylmsthoxyphenyl, N-
methylanilinophenyl, biphenyd, {chloro)biphenyl, (methoxycarbonylibiphenyl,
(ethoxycarbonylmethyl)biphenyl, (carboxy)biphenyl, morpholitiophenyl,
dimethylmorphelinophenyl, {merpholinp)(chlore)phenyl, (merpholina)(dichloro}phenyl

40
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{morpholino}brome)phenyl, {morphelino){melhylphenyl, {morpholinn){fluoro)phenyl,
{merpholino){cyano)phenyi, {morphotino){allyloxycarbonyl)phenyt,
! {morpholinotthoxy)phenyl, morpholinapyridyl, (morpholing)(chlorojpyridyl,
{morpholine)(fluoro}pyridyl, phenxeypyridyl, anilinopyridyl, methoxypyridyl,
3 butoxypyridyl, pyridyloxypyridyl, hydroxybuiylpyridyl, thiomorpholinopyridyl,
phenoxypropyl, (fluoro)(triflucromethyl)phenyl, (N-acyl)homopiperazinophenyl, (N-
acyl)piperazinopyrimidinyl, methylbenzihiszolyl, butylthiophenyl,
(methoxythiadiazolylyaminosulfonylplenyl, (difluorophenoxy)phenyl, (dimethyl-oxo-
pyridazinyi)phenyl, (methyl-oxo-thiadiazinyjphenyl, methoxycarbonylpropylphenyl,
10 (methoxycarbonyljmethylthiophenyl, {methoxycarhony (adamantyl, carboxyadamantyl,
| (methoxycarbonylmethybi-cyclohexyl, {carboxyibi-cyclohexyl,
| (ethoxycarbouylethylfindanyl, {carboxyethylindanyl, (methoxycarbonyl)phenoxypropyl,

o'

{carboxy)phenoxypropyl, (catboxypropyl)phenyl, dicarboxybutylphenyl,
carboxybutylphenyl, propylsulfonylphenyl, (carboxy)isopropylsulfonylphenyi,

15 phenoxyphenyl, {(methoxyphenoxyjphenyl, methylphenoxyphenyl, hydroxypropoxyphenyl,
cthoxyethoxyphenyl, {dimethylaminocarbonylisopropoxyphenyl,
{carbuxymethyllpiperidinophenyl, (methoxycarbonylmethyl)piperidinopyridyl,
(carboxyinethyUpiperidinopyridyl, (carboxy)piperidinopyridyl,
{methoxycarbonyl)piperidinopyridyl, (carboxy)(methyJpiperidinopyridy],

20 (methoxycarbonyl){methyl}piperidinopyridyl, (carboxymethyl)methyl)piperidinopyridyl,
(methoxycarbonylpiperidyl[(methyDpyridyl], (carboxy)piperidyl{(methylpyridyl],
(methosycarbonylmethylpiperidyl{{methy Dpyridyl],
(carboxymethylypiperidyl[{raetiryl)pyridyl], (carboxyethyl)piperidyl[(methyDpyridyl],

(ethoxycarbonylethyl)piperidyl[{methyl)pyridyl],
. 25 [(methoxycarbonyl)piperidinocarbonytmethyl]eyclohexylphenyt,
[(earboryipipesidinocarbonylmethyllcyclohenyiphenyl,

! [(methoxycarbonyl)isoprepylaminocarbonylmethyljeyclohexylphenyl,
[(carboxy)isopropylaminocarbonylmethyljeyclohexyiphenyl,
[{methoxycarboylpyrrolidinylearbonylmethylJeyclohexylphenyl,

30 [(carboxy)pyrrolidinylearbonyimethylicyclohexyiphenyi,
[(maﬂmx}r::arbc}n}fl)(hydmxy}p}*rmlidinyl{:arb{mylmeth}rl]c}rcluhexylphenylt
[(carboxy)(hydroxy)pyrrolidinylcarbonylmethyl] cyclohexylphenyl,
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(hydroxyisobutylaminocarbonylmethylcyclohexylphenyl,
[{telrahydrodioxelopyrrolyljcarbonylimethyleyclohex yiphenyl,
{methoxyearbonylpyridylpiperidino, (catboxypyridylipiperidino,
{amingcarbonylpyridylipiperidine, (carboxymethylpyridylpiperidine,
(ethoxycarbonylmethyljeyclohexylphenyl, (methoxycarbonylmethyl)cyclohexylphenyt,
cyclohexylphenyl, {carboxymethyljeyclohexylphenyl. (hydroxyethyeyclohexylphenyl,
{amingcarbonylmethylcyclohexylphenyl, (cyanomethylicyclohexyiphenyt,
carboxycyclohexylphenyl, {dimethylaminocarbonylmethyljeyclohexyiphenyl, [(N-
hydroxyethyi-N-methylaminocarbonylmethyljeyclohexylphenyl, [N-
(dihydrexypropyDaminecarbonylinethyl Jeyclohexylphenyl,
(amunomethyljeyclohexylphenyl, (tertbutoxycarbonylaminomethyl)cyclohexylphenyl,
{methoxycarhonylicyclohexyloxyphenyl, (ethoxycarhonylieyclohexyloxyphenyl,
carboxyoyclohexyloxyphenyl, (methoxycarbonyljeyelopentyiphenyl,
{sthoxycarbonylmethyljcyclopentylphenyl, {carboxy)cyclopentylphenyl
(carboxymethyl)eyciopentylphenyl, (methoxycarbonylicyelobutylphenyl,
{ethoxycarbonyljeyelobutyimethylphenyl, (carboxy)cyelobutylphenyl,
{carboxyoyclobutylmethylphenyl, (carboxyethyljcyclobutylphenyl,
{ethoxycarbonylethyljeyclobutylphenyl, (carboxymetyl)phenyleyclohexyl, 1-
(ethoxycarbonylethytcyclohexylphenyl, l-catboxyethyloyclohexylphenyl, (2-
methoxycarbonylisopropy-2-yleyelohexyl, {2-carboxy)isoprop-2-yleyclohexyl,
pymolidinylphenyl, (methoxycarbonylmethyleyclohexylpyridyl and
(carboxymethyleyclohexylpyridyl.

1. A compound of formula (T) as claimed in claim 1, which is a compound of formula

(IZA), or 4 phartaceutically-acceptable salt or pro-drug thereof,

H N—N 1
N N\W/Q B\N,R
| o W
P O

BZh
R

(32
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wherein [ is selected from phenyl (optionally substituted with 1, 2 or 3 substituents
independently selected fraom fluoro, chlero, bromo, trifiucromethyl, methoxy,
difluoromethoxy, triflacromethoxy, cyano, methyl, ethyl, ethynyl, benzyloxy, 3-
chivrobenzyloxy, phenoxy, 4-chlorophenoxy, phenyl, benzoyl and aniling), 2-pyridyl
(optionally substituted by chlorophencsy, chlorobenzyloxy or methnxyphﬂnuxy, and/or
substituted with a substituent selected [rom halo, trifluoromethyl, (1-4Clalkyl, (1-4C)alkoxy
and cyang}, 3-pyridyl (optionally substituted as for 2—p}f1‘i.d}’1}, halopyrimidinyl and
trifluoromethylthiazalyl;

Z2 i N or CH;

R*' and R™*? are each independently hydrogen or methyl;

RE*M s bydrogen or methyl;

R%* is hydrogen, fluoro, chioro or methyl;
AdsNorCH;

3(*%is a dircet bond, -CH;- of -0- {except when A is N;
mis, 1 or2:

n iz Oord;

provided thatm +n=0,1 or 2;

pisOorl,

12, A compound of formula (I} as claimed in claim 1, which is a compound of formula

{IZ13), or a pharmaceutically-acceptable salt or pro-drug thereod,

i 0N e
zzll = \”/Q D)\HFH
0

N
){ZE =

GZB

(IZB)
wherein R' is selected from phenyl {optionally substituted with 1,2 or 3 substituents
independently selected from fluoro, chloro, bromo, triflucromethyl, methoxy,
difluoromethoxy, triffuoromethoxy, cyano, methyl, ethyl, ethynyl, benzyloxy, 3-
chlorobenzyloxy, phenoxy, 4-chlorophenoxy, phenyl, benzoyl and aniline}, 2-pyridyl
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{vptionally substituted by chlorophenexy, chlorobenzyloxy or methoxyphenoxy, and/or
substituted with a substituent selected from halo, trifluoromethyt, (1-4Chalkyl, (1-4C)atkoxy
and cyano), 3-pyridyl (optionally substitued as for Z-pyridyl), halopyrimidiny[ and
trifluoromethylthiazolyl;

7% is ¥ or CH:

R®¥ i hydrogen, fluoro, chloro or methyl;

X% 15 O or 8, particularly O.

13, A compound of formuia () as claimed in claica 1, which is a compound of formula

(1ZC), or a pharmaceutically-acceptable salt or pro-drug thercof,

§ r}]ﬁg\ R’
i @)
&
RZG/N\) Rﬂzc

(IZC)

wherein R' is selected from pheayl {optionally substituted with 1, 2 or 3 substituents
independently sclected from fluoro, chlore, bromo, trifluorometlyl, methoxy,
difluoromethoxy, trifluoromethexy, cyano, miethyl, ethyl, ethynyl, benzyloxy, 3-
chlorobenzyloxy, phenoxy, 4-chlorophenoxy, phenyl, benzoy! and aniline), 2-pyridyl
(optienally substituted by chlorophenoxy, chlorobenzyloxy or methoxyphenoxy, and/or
substituted with 1 substituent selected fom halo, trifluoromethyl, (1-4C)alkyl, (1-4Calkoxy
and cyano), 3-pyridyl (optionally substitued as for 2-pyridyD), halopyrimidiny and
trifluoromethylthiazolyl;

Zris N or CH;

R is hydrogen, Avere, chioro or methyl:

R* ig selected From {1-4C)alky], acyl, benzyl, cthoxycarbonyl, tert-butoxyearbonyl, pyridyl,
cyclopropylhnethyl, methoxyethyl, benzoyl, finorobenzoyl, cyancbenzoyl, methylbenzoyi,
pyridylearbonyl, methylsulfonyl, methoxymethylearbony), phencthylcarbonyl,
anilinocarbonyl, benzylaminocarbonyl, phenoxycarbonyl, benzyloxycarbonyl and

aminpearbomnyl.

oy
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14, A compound as clairned in Claim 1, or a pharmaceutically-acceptable salt or pro-

drug therecf, which is any one of Examplcs 1 to 712 herein.

15. A compound sccording to any one of the precading clatms or

pharmaceutically-acceptable salt or prodrug thereof for use as 2 medicament.

16. A melhod for producing an inhibition of DGATI activity in a warm-blooded
animal, such as a lunpan being, i need of such treatment which comprises administering
to said animal an cffective amount of a compound of formula (I} as claimed in any one of

claims 1 o 14 or a phannaceutically-acceptable salt thereof.

17, A method of treating diabetes mellitus and/or obesity m 2 warm-blooded animal,
such as a human being, in need of such treatment which comprises administering to said
animal an effective amount of a compound of formula (I) a3 claimed in any one of claims 1

tu 14 or a pharmaceutically-acceptable salt thereof.

18.  The use of a compound according to any one of claims 1 1o 14 or a
phanmaceutically-acceptable salt or prodrug thereof in the manufacture of a medicament for
use in the production of an inhibition of DGAT] activity in a warm-blooded animal such as

a human being,

19. The use as ¢laimed in Claim 18 whetein the medicament is for use in the treatment

of diabeles mellitus and/or obesity in a warm-blooded animal such as a human being.

20. A pharmaceutical composition which compriscs a compound of formula (1) as
claimed in any one of claims ! {o 14 or a pharmaceutically-acceptable salt thereof, in

sssociation with a pharmaceutically-acceptable excipient or cartier.

21. A process for preparing a compound according to claim 1 which comprises onc of
the following steps (wherein all variables are as hereinbefore defined for a compound of
formula (I} unless otherwise stated):

a) reaction of a compound of rmuala () to fofm another compound of formmla {1y

Y3s
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b} reaclion of an amine of formula (23 with a carboxylate salt of formula (3);

R~ wa G H N R'
‘\\‘Y * & j]/LD/L"“H"

0
2) (3)

¢} evelisation of 2 componnd of formmla {4) (whete K is S or OY;

o
R H\’HL N N”R1
R -~
A |
o X

(4)
 d}when R? is substituted by piperazinyl, by reaction of the piperazine nitrogen with
R*-LG whercin L( is a suitable leaving group such as halo, and R® is hydvocarbyl or a
suitable fonctional group such as acyl, for example:

H ,_'L\ p R&LG DHNHE\ 2

I S 2 *
HNJHR N RE—NDN“‘H“Y“‘”H o

(%)
e) when R? is aryl and is substituted by aryl, by transition metal catalysed aromatic

substitution, for exanple:

POPPh),
H - KPO, Nep
DH EL 1 phenyl borenlo acld Q ¥ o
o Nt o

(&) D

f} when R* is substituted by piperazinyl, by reductive alkylation of the piperazine
nitzogen with R*CHO (wherein R* is for example hydrocarbyl), for example:

H R!  R-CHO a  MN
— ! 1
. MR
Y

%)

43¢
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#) reaction of halogenated ([or example with iodo) R* with an amide of formula (7}
followed by subsequent removal of protecting group P!, wherein P' is for example benzyl

or irimethylsilylethoxymethyl (SEM), for example;

?"(’NTL., R RE-Y-CHG ?_.lfy_-/'lj\ R
i 4 Zaf a 1
RN o - = "
R&--Hal SRV 0y R—y—y N

(7)

wherein Hal 15 halopen;
and therealter if necessary, removing any protecting groups, andfor forming &

pharrhaceutical]}f»accﬂptablc salt or prodrug thereof,

14
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WO 2006/064189 PCT/GBIONS/004726
-1-

DERIVADOS DE OXADIAZOL COMO INHIBIDORES DE DGAT

[a presente invencidn se refiere a compuestos que inhiben la
actividad de la acetil CoA(acetii acetilcoenzima A):diacilaglicerol
aciltransferasa (DGATI), a procesos para su preparacion, a composiciones
farmacéuticas que los contienen como ingrediente activo, 2 métodos para el
tratamiento de estados patologicos asociados con actividad DGATI, a su
uso como medicamentos y a su empleo en la fabricacion de medicamentos
para uso en la inhibicidn de DGATT en animales de sangre caliente tales
coma humanos. En particular esta invencién se refiere a compuestos Otiles
para el tratamiento de diabetes tipo II, resistencia a la insulina, tolerancia
anormal a la glucosa v obesidad en animales de sangre caliente tales como
humanos, mas particularmente al empleo de estos compuestos en la
fabricacion de medicamentos para uso en el tratamiento de diabetes tipe 11,
resistencia a la insuling, tolerancia anormal a la glucosa y obesidad en
animales de sangre caliente tales como humanos.

La acil CoAdiacilaglicerol aciltransferasa (DGAT) se encuentra en la
fraccién microsomica de las células. Cataliza la reaccidn final en [a via del
glicerol fosfato, considerada la via principal de sintesis de triglicéridos en
las eélulas facilitando el enlace de un diacilglicerol con una acil CoA grasa,
resultando en la formacidn de triglicéride. Aunque no es claro si la DGAT
limita la tasa de sintesis de triglicéridos, cataliza el Gnico pasc en la via que
se dedica a producir este tipo de molecula [Lehner & Kuksis (1996)
Biosynthesis of triacylglycerols, Prog. Lipid Res, 35: 169-201].

Se han clonado y caracterizado dos genes DGAT. Dos de las
proteinas codificadas catalizan la misma reaccion, aunque no comparten
homelogia de secuencia. El gen DGATT! se identifico a partir de bisquedas
de bases de datos de secuencias, debido a su similitud con los genes de la
acil CToA:wolesierol aciliransferasa {(ACAT). [Cases & al (1998)
Identification of a gene encoding an acyl CoA:diacylglycerol

acyltransferase, a key enzyme in triacylglycerol synthesis. Proc. Natl. Acad.

G2
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Sci. USA 95: 13018-13023]. La actividad DGAT1 se ha detectado en
muchos tejidos mamiferos, incluides adipocitos.

Debido a la falta previa de sondas moleculares, poco se sabe sobre la
regulacion de DGAT]. DGATI es conocida por ser significativamente
regulada por aumento durante [a diferenciacion adipocitica.

Estudins en ratongs con genes inactivedos ("in gene knockous mice™)
han indicade que moduladores de la actividad de DGAT] serian utiles en el
tratamiento de diabetes tipo I y obegidad. Ratoues con el gen DGAT]
inactivado (Dgat ™), son viables v capaces de sintetizar triglicéridos, coma
se evidencid por niveles normales de triglicéridos séricos en avunas y
comp{:‘sicidn normal del tejido adiposo. Los ratones Dgaf!™ tiehen menos
tejido adiposo que los ratones naturales en la linea de referencia y son
resistentes a obesidad inducida por la dieta. La tasa metabdlica es ~20%
mas elevada en ratones Dgat/™ que en ratones naturales tanto con dictas
regulares como con alto contenido de grasa (Smith ef of (200{) Obesity
resistance and multiple mechanisms of triglyceride synthesis in mice
lacking DGAT. Nature Genetics 25:87-90]. Una actividad fisica creciente
en ratones Dgarl™ explica parcialmente el mayor gasto de energia. En
igual forma los ratones Pgat!™ exhiben un aumento de sensibilidad a la
insulina ¥ un incremento del 20% en la tasa de acumulacion de glucosa.
Los niveles de leptina se encuentran disminuidos en un 50% en los ratones
Dgarﬁ" en linea con una reduccidn del 50% en la masa de grasa.

Si ratones Dgatl™ se cruzan con ratones ob/ob, estos ratones exhiben
¢l fenotipo ob/ob [Chen ef al (2002) Increased insulin and leptin sensitivity
in mice iacking acy] CoA:diacylglycerol acyltransterase J. Clin. Invest. 109:
1049-1055] indicando que el fenotipo Degatl™ requiere una via leptina
intacta. Si ratones Dgar!™ se cruzan con ratones Agouti se observa una
disminucién en ¢l peso corporal con niveles normales de glucosa y niveles
de insuling reducidos en un 70% comparados con ratones Dgat!™ ob/eb o
agouti, naturales,

El transplante de tejido adiposo de ratones Dgat/ ** a ratones naturales

confiere resistencia a la cbesdad, inducida por la dieta, ¥ un mejor

43
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metabolisme de la glucosa en estos ratones [Chen ef af (2003) Obesity
resistance and enhanced glucose metabolism in mice fransplanted with
white adipose tissue lacking acyl CoA:diacylglycerol acvltransferase J.
Clin. Invest, 111: 1715-1722].

Las Solicitudes de Patente Internacional WO2004/047755 (Tularik
and Japan Tobacce) y WO2005/013907 (Japan Tobacco and Amgen)
describen heterociclos con contenido de nitrogeno, biciclicos, fusionados,
que son Inhibidores de DGAT-1. JP2004-67635 (Otsuka Pharmaceuticals)
describe compuestos fenilo tiazoleamido sustituido, los cuales se sustituyen
ademas con alquilfosfonatos y que inhiben DGAT-1, W02004/100881
(Bayer) describe compuestos bifenilamino sustituidos con imidazol, oxazol
o tiazol, que inhiben DGAT-1.

Por consiguiente, la presente invencion provee un compuesto de

formula (1)
N_
RZ\ /F} 'f ﬁ\ -’R1
O

(D)
o su sal o profarmaco farmacéuticamente aceptable, en donde:

R' es un grupo arilo opcionalmente sustituido o heteroarilo
opcionalmente sustituido, en donde los sustituyentes opcionales son uno o
mds grupos seleccionados de un grupo -Z°%, un grupo ~X’-(CR¥R™),~-Z", un
grupo XACRIRY), G2, un grupe CRVPRP)X-Z' o un grupo
funciona! (el cual es distinto de un grupo -X*-(CR™R*),-Z" 0 un grupo-X’-
(CR¥R™,-X-Z%;

Y &5 un entace directo, o un grupoe (CRRY), o -XHCRYRY"Y, - donde
cada R v RY se selecciona independientemente de hidrogeno, (1-
4C)alquile, hidroxi, halo, halo{1-4C)alquilo, amino, ciano, (1-4C)alcoxi, (1-
4O haloalcoxt o ({1-30algui)CONH-, s es un emero de 1 a 6 y 1 es un
entero de 1 a 6, siempre que ¢l atomo X* del grupo - XYCR™R*"),- se una al
grupo R? y que un atomo de carbono simple hibridado a sp’ no lleve dos o

m&s enlaces & un heterodtomo a menos que el heteroatomo sea un halo;
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R* es un grupo arilo opcionalmente sustituido, cicloalquilo
opclonalmente sustituido o heterociclico opcionalmente sustituido, en
donde sustituyentes opcionales son uno o mas grupos seleccionados de un
grupo -Z, un grupo -X-(CR”R*)-Z, un grupo -X-(CRR*),X' -Z o un
grupo -(CR¥R*),X' -Z o un grupo funcional (el cual es distinto de un
grupo -X-{CRZR™),-Z 0 un grupo -X-{CR*¥R™),-x'-2);

en donde Z y Z" se seleccionan independientemente de un grupo
hidrocarbilo o un grupo heterociclico o una combinacion de los mismos, en
donde el grupo Z ¥ Z° se sustituye opcionalmente en cualquier atomo
disponible por uno © méas grupos funciomales, o por un grupe -X -
(CR{‘:ERﬁS)hRM;

X, X', X, X, X* y X' son grupos enlazantes seleccionados
independientemente de -C(0),~, -O-, -8(0),-, -NR™-, -C(O)NR™-, -
OC(OINRY-, -CH=NO-, NR*C(0),-, NR*CONR¥., -S(O)NR¥- ¢ -
NR*S$(0);- donde x esun entero de 1 62, yes 0,1 6 2, y R* y R¥ se
seleccionan independientemente de hidrogeno o (1-6C)alquilo,

u ¥y w s¢ seleccionan independientemente de 0 o un entero de desde 1 a 6,

v, a ¥ b se seleccionan independientemente de un entero de desde | a 6;
cada R, R*™ R7 R® R® y R® se sclecciona independientemente de
hidrogeno, (1-4C)alquilo, hidroxi, halo, halo(i-4C)alquilo, amine, ciano,
(1-4Chalcoxi, (1-4C)haloalcoxi, ((1-3C)-alquilYCONH-, carboxi o réplica de
dcida carboxilico ¢ bicisétero del mismo, v R™ ¢ un grupo funcional,

Tal como se emplea en esta solicitud, ¢l término "grupoe funcional”
incluye halo, halo(1-6C)alquilo, ciano, nitro, -C{O),R*, una réplica de
scido carboxilico o bioisstero del mismo, -OR™, -§(0),R™, -O8(0),R”, -
NR?'R”, -C(OWRY'R®, -OC(QINR?'R?, -CH=NOR®, -NR*'C(Q),R*, -
NR2?CONR?'R¥, -N=CR¥R%, -$(0),NR*'R™ 0 -NR*'$(0),R* donde R”,
R? y R¥ se seleccionan independientemente de hidrégeno o hidrocarbilo
opcionalmente sustituido o heterociclilo opcionalmente sustituido, o R* y
R*, junto con el 4tomo de nitrdgene al cual se unen, forman un anillo

opcionalmente sustituido con desde 3 a 10 atomos, el cual contiene



WO 2006/064189 . \ PCT/GB2005/004726
opeionalmente heteroidtomos adicionales tales come S(O),,, oxigeno y
nitrogena, n es un entero de 1 6 2, m es 0 o un entero de 1-2.

Sustituyentes Opcionales apropiados para grupos hidrocarbilo o
grupos beterociclicos RY, R?' v R” (inclusive para anillos formados por
NR*'R?) incluyen halo, halo(1-4C)alquilo (tales como trifluorometilo,
difluorometilo o fluorometilo), mercapto, hidroxi, alcoxi, oxo, heteroariloxi,
algueniioxi, alquiniloxi, alcoxialeoxi, ariloxi {donde el grupo arilo puede
sustitiirse por halo, ciano, nitro, hidroxi{1-4Calquilo, halo(1-4C)alquiio,
amino, (1- 4Calcoxi, {1-4C)haloalcoxi, ((1-3C)alqui)CONH-, carboxi o
una réplica de 4cido carboxilico o bioisotero de! mismo), ciano, nitro,
aming, mong- o di-alguilamino, alquilamido, oximine (por ejemplo
hidroxiimino o alquiloxiimino), carbamoilo, carboxi o una réplica de 4cido
carboxilico o bioisdtero del mismo, o -S(D)mR23 donde m es como ya se
definio y R* es alquilo {opcionaimente sustituido por uno o més grupos
seleccionados de hidroxi, halo, amino, ¢iano, ((1-3C)alquil)CONH-, carboxi
o una réplica de dcido carboxilico o bioisdtero del mismo), {1-6C)alcoxi,
(1-6C)alcoxicarbonilo, carbamoilo, N-({1-6C)alquil)carbamoilo, halo(1-
6Clalguilo  (tal comeo trifluotametilo), (1-6Clalguilsulfonile,  (1-
6Calquilsuifinilo. Los grupos heterociclicos R*, R*' y R pueden
sustituirse opcionalmente también por uno o mas grupos hidrocarbilo tales
como (1-4Clalquito,

En e¢sta especificacidn ¢l término "alquilo” incluye los dos grupos

alquilo de cadena recta y ramificada, pero las referencias a grupos alquilo

individuales tales como "propilo” son especificos para la versién de cadena

tecta Gnicamente. Una convencion analoga se aplica a otros términas
genéricos. A menos que se indique lo contrario, €] término "aiquilo” se
refiere ventajosamente a cadenas con 1-10 &tomos de carbono,
apropiadamente de 1- 6 4tomos de carbono, preferiblemente 1-4 dtomos de
carbono.,

En esta especificacion el término "alcoxi” significa un grupo alquilo

como se definid anteriormente eniazado a un atome de axigeno.
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Hay que entender que sustituyentes opcionales en cualquier grupo
pueden unirse a cualquier dtomo disponible, segin sea apropiado, a menos
que se indique lo contrario, incluidos heteroatomos, siempre que con ello no
se cuaternicen.

En esta especificacidn el término "heteroatomo” se refiere a atomos
diferentes de carbono tal como dtomos de oxigeno, nitrdégenc o azufre,
Ademads, donde el heterodtomo puede tener una sola valencia, éste pude
comprender un halo. Los términes "alquenilo” y "alquinilo” ge refieren a
estructuras rectas o ramificadas insaturadas las cuales, 2 menos que se
especifique 1o contrario, contienen por ¢jemplo desde 2 a 1§,
preferiblemente desde 2 a 6 atomos de carpono.  Fracciones ciclicas tales
come cicloalquilo y cicloalquenilo son similares en naturaleza pero tienen
por lo menos 3 dtomos de carbono. Ejemplos de grupos alquilo, alquenilo y
cicloalquilo se dan a continuacion, tales como ejemplos de (1-6C)alquilo,
(3-8C)cicloalquilo, etc.

Referencias a grupos arilo incluyen grupos carbociclicos aromaticos
tales como fenilo y naftilo, asi como grupos parcialmente aromaticos tales
como indenilo e indanilo. El témmino "aralquilo” se refiere a grupos alguilo
arilo sustituidos tales como bencilo.

El término "heterociclilo” o "heterociclico” incluye anillos saturados
o insaturados, los cueles pueden ser anillos aromdticos, no aromatices o
parcialmente aromaéticos, por ejemplo que contengan desde 3 a 20,
convenientemente desde 4 a 10 4tomos de anillo, por lo menos unc de los
cuales es un heteroftomo tal como oxigeno, azufre o nitrggeno. Pueden ser
sistemas de anitlo mono- o biciclico, en donde uno o ambos anilios pueden
ser saturados o insaturados, por ejemplo pueden ser aromaticos. En
particuiar, los sistemas de anillo biciclico comprenderan anilio fusionados
de 5,6 miembros o de 6,6 miembros.

"Heteroarilo" se refiere a aquelios grupos heterociclicos ya descritos
que tienen un cardcter aromdtico. Donde "heteroaril” es un sistema de
anillo biciclico, entences por lo menos un anille es aromatico y une o

ambos anillos contienen heteroatomos de anillo.

A
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En general, ejemplos de anillos heterociclilo incluyen turilo, tienilo,
pirrolilo, pirrolidinilo, imidazolilo, triazolilo, tiazolilo, tetrazolilo,
oxazolilo, isoxazolilo, pirazolilo, piridilo, pirimidinilo, pirazinilo,
picidazinilo, triazinilo, indolilo, quinolinile, isoquinelinilo, quinoxalinilo,
benztiazolilo, benzoxazolilo, benzotienilo y benzofurilo. Otros ejemplos
incluyen tiadiazolilo, oxadiazolilo e isotiazolilo, morfolino, piperazinilo y
piperidinila. Otros ¢jemplos de anillos heteroarilo monoriclicos son los
enumerados a continuacién como ejemplos apropiados de HET-1*". Otros
ejemplos de anillos heterociclicos biciclicos son los enumerados a
continuacién como ejemplos apropiados de HET-2**.  Otros ejemplos
anillos heterociclicos monociclicos (no heteroarile) son los enumerados a
continuacion como ejemplos apropiados de HET-3"°*.  Ejempios
apropiados de anillos heteroarilo biciclicos incluyen indelilo, quinolinilo,
isoquinolinilo, guinoxalinilo, benztiazolile, benzoxazelilo, benzotienilo,
benzofurilo, benzimidazolilo, benzodioxolanilo, pirrolopiridilo,
guinazolinilo y naftiridinilo. Se entenderd que estructuras tales como 2-
ox0-2,3-dihidro-1H-benzimidazolilo y oxotiadiazolilo, que caen dentro de
la definicion del término heteroarilo, conservan sus caracteristicas
aromdticas en ambos anillos en virtud del tautomerismo.

Otras  expresiones  utilizadas en la  especificacion  incluyen
"hidrocarbilo”, el cual se refiere a cualquier estruciura gue comprende
4tomos de carbono e hidrégeno. Estos pueden disponerse en anillos o
cadenas o combinaciones en las cuales los anillos se unen a cadenas o a
otros anillos, o se fusionan a otros anillos. Por lo general, los grupas
hidrocarbilo contendran desde 1 a 20, por gjemplo desde 1-12 dtomos de
carbono. Estos pueden se alquilo, alquenilo, alquinilo, arilo, aralquilo,
aralquenilo, aralquinile, cicloalquilo o cicloalquenilo, en donde cualquier
fracciém ciclica 1l como arilo, aralquilo, cicloalguile o cicloalquenilo se
sustituyen opcionalmente con alquile, alqueniio, alquinilo y/o con otras
fracciones ciclicas, y en donde cualesquiera gripos alquilo, alquenilo ¢

alquinilo se sustituyen opcionalmente con cicloalquilo, o cicloalquenilo. El
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término cicloalquilo incluye asimismo anillos bi- y tri-cicloalquilo, tales
como adamantilo y biciclo[2.2.2]octanilo.

Combinaciones apropiadas de aniilos y cadenas, que se abarcan por e
término hidrocarbilo, incluyen

a) cicloalquile enlazado a un grupo (1-6C)alquilo (en particular
ciclohexilmetilo, ciclopentilmetilo, ciclobutilmetilo, ciclohexiletilo), 0 a dos
arupos (1-6Calquile {(por ¢jemplo metileiclobutilmetilo),

b) ciclohexilo enlazade a un segundo grupo ciclohexilo ¢ ciclopentilo
por un enlace directo, o con un grupo enlazante (1-6C)aiquilo;

¢) un grupo fenilo enlazado a un segundo grupo fenilo por un enlace
directo, o con un grupo enlazante {1-6C)alquilo;

d) un grupe (3-8C)cicloalquilo (tal como ciclohexilo o ciclopentilo)
enlazado a un grupo fenilo por un enlace directo 0 con un enlazante {1-
6C)alquilo;, ‘

e} un grupe benciio ¢ metilfenilo (tal como tolilo),

Referencias a una "combinacién " de grupos hidrocarbilo ¥
heterociclicos designan fracciones que contienen uno © més grupos
heteraciclicos unidos’ entre si, o une ¢ mds grupoes heterociclicos utidos a
ung 0 mas grupos hidrocarbilo.

Combinaciones apropiadas de grupos hidrocarbile y heterociclicos
incluyen un grupo heterociclilo {tal como piridilo, morfolino, tiomorfoline,
piperazinilo o piperidinilo) enlazado a (o sustituido por) un grupo
hidrocarbilo (tal como un grupo (1-6Clalquile y/o un grupo (3-
8C)cicloalquilo; en particular un grupo (1-6C)alquilo.  Por ejemplo
metilpiridilo (en donde el metilo puede sustituirse adicionalmente por un
grupo funcional tal como carboxi), bencilpiperazina, (metil)oxopiridazina,
(metiloxotiadiazol, (opcionalmente carboxi sustituido)metilpiperidilo,
{opcionalmente carboxi sustituide)metilpiperidilmetiio, (opcionalmente
carboxi sustituido)dimetilpipetridilo, {opcionalmente carb-a_xi
sustituido)etilpiperidilo y (ciclopropilmetil)piperazinilo.

A menos que se especifique lo contrario, la expresion "haloalquilo”

se refiere a grupos alguilo que Hevan por 10 menos un sustituyente halo.

4yq

e



WO 2006/064189 o | PCT/GR2005/004726
Esto incluye grupos perhalo donde todos los dtomos de hidrogeno se
reemplazan pot halo, tal como fluoro.

Hay que entender que sustituyentes opcionales en cualquier grupo
pueden unirse a cualquier tomo disponible, segin sea apropiado, a menos
que se especifique lo contrario, incluidos heterodtomos siempre que con
ello no se cuaternicen.

Dentro de esta especificacion, términos compuesios se utilizan para
describir grupos que comprenden més de una funcionalidad tal como -(1-
6C)alquilNHSO,(1-6C)alquilo. Tales términos tienen que interpretarse de
acuerdo con el significado que se entiende por una persona experta en ¢l
arte para cada parte componente. Por ejemplo -(1-6)alquitNHSO1-
6C)alquilo incluye -metilaminosulfonilmetilo, -metilaminosulfeniletilo, -
etilaminosulfonilmetilo, y -propilaminosulfonilbutilo.

Donde se seleccionan sustituyenies opcionales de “0, 1, 2 ¢ 3°
grupos, hay que entender que esta definicion inchiye todos los sustituyentes
que se escogen de uno de los grupos especificados 0 que Jos sustituyentes s¢
escogen de dos o mds de los grupos especificados. Una convencion andloga
se 4aplica a los sustituyentes seleccionados d¢ "0, 16 2" grupes y "1 4 2"y
cualesquiera otros grupos analogos.

Sustituyentes pueden estar presentes en cualquier posicion adecuada
en, por ¢jemplo, un grupo alquilo. Por lo tante, hidroxi sustituide {1-
6Clalquilo incluye hidroximetilo, 1-hidrexietilo, 2-hidroxietilo .y 3-
hidroxipropilo.

Ejemplos de (1-4C)alquilo incluyen metilo, etilo, propilo e
isopropilo; ejemplos de (1-6Calquilo incluyen metilo, etiol, propilo,
isopropile, t-butilo, pentilo, iso-pentilo, 1-2-dimetilpropile y hexilo;
ejemplos de (2-6C)alquenile incluyen etenilo, propenilo, isopropenilo, 2-
penitenilo, 3-pentenilo, 4-pentenilo, 2-metilpropenilo y hexentlo; ejemplos
de (2-6C)alquinilo incluyen etinilo, propinile, 2-pentinilo, 3-pentinilo, 4-
pentinilo y hexinilo; ejemplos de (1-4C)alcexi incluyen metoxi, etoxi,
propoxi, isopropoxi y ferc-butoxi; ejempios de (1-6C)alcoxi incluyen

metoxi, etoxi, propoxi, isopropoxi, terc-butexi y pentoxi; ejecplos de (1-

(50
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6C)aleoxi{1-6C)alquilo incluyen metoximetilo, etoximetilo, metoxietilo,
propoximetilo, isopropoximetilo, pentoxietilo, metoxihexilo y ferc-
butoxibutilo; ejemplos de (3-8C)cicloalguil(3-6C)eicloalquile incluyen
(ciclopropilo, ciclobutile, ciclopentilo, ciclobexilo), cicloheptilo
cicloctilo; ejemplos  de  (3-8C)cicloalcoxi  incluyen ciclopropoxi,
ciclobutoxi, ciclopentoxi, ciclohexiloxi, ciclopentiioxi y ciclooctiloxi;
ejemplos de {3-8C)cicloalquil(1-6C}alquilo incluyen ciclopropilmetiio,
ciclopropiletilo, ciclopropilbutilo, ciclobutilmetilo, ciclopentilmetilo,
ciclohexilmetilo, ciclopentiletilo y ciclooctilpropilo; ejemplos de (3-
8C)cicloalcoxi(1-6Clalquilo incluyen ciclopropoximetilo,
ciclopropoxietilo, ciclopropoxibutile, ciclobutoximetilo, ¢ciclopentoximetilo,

ciclohexiloximetilo, ciclopentoxietilo ¥ ciclooctiloxipropilo; ejemplos de

(3-8C)cicloaleoxi(1-6C)alcoxi incluyen ciclopropoximetoxi,
ciclopropoxietoxi, ciclopropoxibutoxi, ciclobutoximetoxi,
ciclopentoximetoxi, ciclohexiloximetoxi ciclopentoxietoxi y

ciclooctiloxipropoxi; ejemplos de  (3-8C)cieloaleoxi(1-6C)alcoxi(1-
6C)alquile incluyen ciclopropoximetoximetilo, ciclopropoxietoximetilo,
ciclopropoxibutoximetilo, ciclobutoximetoxietilo,
ciclopentoximetoxipropilo, ciclohexiloximetoximetilo,
ciclopentoxietoximetilo y ciclooctiloxipropoximetilo; ejemplos de halo son
cloro, bromo, yode vy fluoro; ejemplos de balo(l-6Clalguile incluyen
halo(1-4C)alquilo  tal como clorometilo, fluorcetilo, fluorometilo,
fluoropropilo, fluorobutilo, diclorometilo, difluorometile, 1,2-difluoroetiio
y 1,1-difluoroetilo, asi como perhalo{1-6C)alquilo {incluide perbalo{1-
4C)alquilo) tal como triflugrometilo, pentafluorostilo, y heptafluoropropile;
ejemplos de hale(1-6C)aleoxi incluyen halo(1-4C)aleoxi tal como
clorometoxi, fluoroetoxi y fluorometoxi, difluorometoxi, asi como
perhaloalcoxi  tal  come  pentafluoroetoxi, triflusrometoxi v
heptafluoropropoxi; ejemplos de hidroxi(1-6C)alquil incluyen hidroxi | -
4C)alquilo tal como hidroxi metilo, 1-hidroxietilo, 2-hidroxietilo y 3-
hidroxibutilo; ejemplos de  earboxi(1-6Calquile incluyen carboxi{i-

4Calquilo, tal como carboximetilo, carboxietilo, carboxipropilo vy

VA,
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carboxibutilo; ejemplos de amino(1-6Clalquilo incluyen aminometilo,
aminoetilo,  2-aminopropilo,  3-aminopropilo,  2-aminoiso-propilo,
amincbutilo ¥ 2-amino fere-butilo; ejemplos de (f-6C)alquilamino
incluyen (1-4C)alquilamino tal como metilamino, etilamino y propilamino;
gjemplos de di-((1-6C)alguil)amine incluyen di-(1-4Claiquilamino tal
como dimetilamino, N-etil-M-metilamino, dietilamino, A-metil-V-
propilamino y di-isopropilamino; ejemplos de (1-6C)alguilcarbonilo
incluyen (1-4C)alquilcarbonilo tal como metilcarbonilo, etilcarbonilo,
propilcarbonilo, iso-propilcarbonilo v terc-butilearbenilo; ¢jemplos de (1-
6C)alquilcarboniloxi  incluyen  (1-4C)alquilcarboniloxi  tal  como
metilcarboniloxi, etilcarboniloxi, propilcarboniloxi, iso-propilcarboniloxi y
tere-butilcarboniloxi; gjemplos de (1-6C)aleoxicarbonil(N-(1-
6C)alquilcarbamoilo) incluyen (1-4Clalcoxicarbonile  tal  como
metoxicarbonilo, etoxicarbonilo, propoxicarbonilo, iso-propoxicarbonilo y
terc-butoxicarbonilo; ejemplos de (1-6C)alcoxicarbonilamino incluyen (1-
4C)alcoxicarbonilamino tal COMO metoxicarbonilamino,
etoxicarbonilamino, propoxicarbonilamine, iso-propoxicarbonilamino 'y
terc-butoxicarbonilamino;  ejemplos  de  (1-6C)alcoxicarbonil(N-
metiljamino incluyen (1-4C)alcoxicarbonil(N-metiljamino  tal como
metaxicarbonil(N-metil Jamino, etoxicarbonil{N-metil)amino,
propoxicarbonil {N-metil)amino, iso-propoxicarbonil(N-metil)Jamino ¥ terc-
butoxicarbonil{N-metiDaming; ejemplos de (}-6C)alquiltio incluyen
metiltio, etiltio, propiltio, isopropiltio y buiiltio; ejemplos de (1-
6C)alguilsulfinilo incluyen metilsuifinilo, etilsulfinilo, propilsulfinilo,
isopropilsuifinilo y butilsulfinilo; ejemplos de (1-6C)alquilsulfonilo
incluyen metilsulfonilo, etilsulfonilo, propilsulfonilo, isopropilsulfonile y
butilsulfonilo; ejemplos de (1-6C)alcoxisulfonilo incluyen metoxisulfonilo,
etoxisulfonilo, propoxisulfonilo, isopropoxisulfonilo y butoxisulfonilo;
ejemplos de (1-6C)alquilcarbonilamino inchiven (1-
4C)alguilcarbonilamino tat como (1-3C)alquilCONH) {metilcarbonilamino,
etilcarbonilamino, propilcarbonilamino, iso-propilcarbonilamino) y fere-

butilcarbonilamino; ejemplos dg (1-6C)alquilaminocarbonilo incluyen (1-

s
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4Chalquilaminocarbonilo tal COmo metilaminocarbonilo,
etilaminocarbonilo, propilaminecarboniio, iso-propilaminocarbonilo y rere-
butilaminocarbomlo; gjemplos de di{1-6C)alquilaminocarbenilo incluyen
di(1-4C)alquilaminocarbonilo tel como dimetilaminocarbonilo, N-metil-N-
etilaminocarbonilo, dietilaminocarbonilo, N-metil-AM-propilaminocarbaonilo
y di-isopropilaminocarbonilo; ¢jemplos de (1-6C)alquilaminocarboniloxi
incluyen (1-4C)aiquilaminocarboniloxi tal como metilaminocarboniloxi,
etilaminocarboniloxi, propilaminocarboniloxi, iso-propilaminocarboniloxi y
terc-butilaminocarboniloxi; ejemplos de -S(0)p(1-4C)alquilo (en donde p
es 0, 1 6 2} incluyen (i-6C)alquiitio, (1-6Calquiisulfinile y (1-
6C)alquitsuiforilo; ejemplos de (1-6C)alquilaminosulfenilo incluyen -
SO,NH(1-4Chalquile tal como metilaminosulfonilo, etilaminosulfonilo,
propilaminosulfonilo, iso-propilaminosulfonile y terc-butilaminosulfonilo;
ejemplos de di{1-6C)alguilaminosulfonilo incluyen di(1-
4C)alquilaminosulfonilo tal como dimetilaminosultonilo, N-metil-N-
etilaminosulfonilo, dietilaminosulfonilo, A-metil-N-propilaminosulfoniio y
di-isopropilaminosulfonilo;  ejemplos de  (1-6C)alquilsalfontlamine
incluyen  (1-4C)alquilsulfoniiamino  tal como  metilsulfonilamino,
etilsulfonilamino, propilsulfonilamino, ise-propilsutfonilamino y ferc-
butilsulfonilamine.

Valores particulares de grupos variables en compuestos de férmula
(T} son los siguientes. Tales valores puede utilizarse donde se considere
apropiado con cualquiera de los demds valores, definiciones,
reivindicaciones o incorporaciones definidas anteriormente o mas adelante.

En una incorporacién particular, R' es un grupo arilo opcienalmente
sustituide tal como fenilo o naftilo opcionalmente sustituido. R' como un
grupo ariio opcionalmente sustituido puede ser también indanilo. Se
entenders que cuando R' es un grupo axilo parcialmente saturedo, tal como
indanilo, es la porcion del anilio aromético de R la que se ure directamente
al atomo de nitrégeno enlazante.

Alternativamente, R' es un grupo heteroarilo opcionaimente

sustituido v, en particular, es un grupo heteroarilo monociclico

B3
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opcionalmente sustituido tal como piridilo. Valores apropiados para R',
como un anillo heteroarilo, incluyen pirimidinilo, piridilo, pirazolilo,
pirazinilo, tiazolilo, oxadiazolilo, isoxazolilo y tiadiazolilo.

Se emenderd que cuando R' es un gropo heteroarilo biciclico
parcialmente saturado, tal como benzodioxolanilo, es la porcién del anillo
aromatico de R' la que se une directamente al dtomo de nitrégeno
enlazante.

Valores apropiados para R' como un anillo heteroarilo biciclico,
incluyen pirrolopiridilo, benzodioxolanilo, benztiazolilo, benzimidazolilo y
qunolilo.

Valores mds aproplados para R! incluyen fenilo, nafiilo, indanilo,
pirimidinilo, piridilo, pirazolilo, pirazinilo, tiazolilo, oxadiazolilo,
isoxazolilo, tiadiazolilo, pirrolopiridilo, 1,3-benzodioxan-5-ilo,
benztiazolilo, benzimidazolilo ¥ quinolilo.

En una incorporacion, R' no puede ser pirrolo(1,2-b)piridazina.

Sustituyentes opcionales preferidos para R' incluyen grupos
funcionales o grupos (1-6C)alquilo tal como metilo. Grupos funcionales
particulares para sustituyentes en R' incluyen halo, -C(O)R® o -OR™,
donde R® es como ya se definié y, en particular, es un grupo arilo o
aralquilo.

Grupos funcionales apropiados como sustituyentes en R' incluyen
halo, -OR® {en donde R™ ¢s hidrogeno, fenilo o (1-4C)alquilo, sustituido
opcionalmente por uno o més halo, de modo que por ejemplo R™ es
difluorometilo o trifluorometilo, o sustituide opcionalmente por (I-
4C)aleoxi), ciano, halo(1-4C)alquilo, -S(0),R™ (en donde R™ es fenilo o
(1-4Calquilo, particularmente metilo o etilo, m es 0, 1 6 2, particularmente
0 6 2), trifluorometiltio, -NR®CONR?'R” (en donde R”, R*' y R* son
todos convenientemente hidrégeno), -C(O)R™ (en donde n es | ¢ 2,
particularmente 2 y R es (1-4Calquilo o fenilo), -OSOR™ (en donde R
es convenientemente (1-4C)alquilo), -SO,NR?'R? {en donde R* y R™ son
convenientemente ambos hidrégeno), - NR*'C(0),R* (en donde nes 1 6 2,

particularmente 1, R*' es convenientemente hidrégeno y R™ es

4y
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convenientemente fenilo o {1-4C)alquilo), y -CONR?'R* (en donde R y
R* son convenientemente hidrégeno),

Valores apropiados para Z* incluyen fenilo (sustituido opcionalmente
por un grupo funcional como s¢ definié anteriormente, por ejemple por -
COsMe, o carboxi), beneilo, ciclohexilo, piridilo, pirimidinilo (sustituido
opcionalmente por (1-4C)alquile), wiazolilo, morfolino, (2-4C)alquiniio
{por ejemplo etinilo} y (1-4C)alquilo (sustituide opcionalmente por un
sustituyente seleccionado de -CO:Me, carboxi, metoxi, hidroxi y ciano).

Donde R' se sustituye por un grupo -X*(CR™R™),-Z
convenientemente w es 0 6 1; Z" se selecciona de los valores aptopiados ya
dados, particularmente hidrocarbilo (tal como alquilo opcionalmente
systituido, femlo © bencilo) o piridilo, y es mas convenientemente fenilo
opcionalmente sustituido; X? eg convenientemente -50;-, -CO-, NHCO-, -
NH-, -0-, y R™ y R son convenjentemente ambos hidrégeno.

En otro aspecto, sustituyentes opeionales prefetidos en R'son 1,26
3 sustituyentes independientemente seleccionados de alquilo (por ejemplo
(1-6Chalquilo tal como metilo o etilo, halo, haloalquilo (tal como halo(1-
6C)alguilo, tal como halometilo, por ejemplo trifluorometilo), halpalcoxi
(tal como halo(1-6Chleoxi, tal como halomstoxi, por e)empio
triflucrometoxi) y ciano.

En otro aspecto, sustifuyentes opcionales preferidos en R'sonl,26
3 sustituyentes independientemente seleccionados de halo, halo(1-
4C)alquilo, (1-4C)alcoxi, halo(1-4Clalcoxi, ciano, {1-4Cjaiquilo, {(2-
4C)alquinilo, Ph{CH;)eO- (en donde el grupo femilo se sustituye
opcionalmenie por halo), fenilo, benzoilo y anilino.

En otro aspecto, sustituyentes opcionales preferidos en R'son 1,24
3 sustituyentes independientemente seleccionados de fluoro, cloro, bromo,
triflucrometilo, metoxi, difluorometoxi, trifluorometoxi, ciano, metilo, etilo,
etinilo, benciloxi, 3-clorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo ¥
aniline.

En un aspecio, R! es mono-sustifuido en a posicién 3 en relacién con

el enlace a NH, en otro aspecio R' es mono-sustituido =n la posicién 4. En

4ss
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un aspecto adicional R' es 2,4-di-sustituido, 2,6-di-sustituido, 3,4-di-
sustitvido, 2,4-di-sustituido, o 2,5-di-sustitvido por cualguiera de los
posibles sustituyentes incluidos anteriormente o a partir de ahora, pero
particularmente aquelios sustituyentes opcionales preferidos ya indicados vy,
mas particularmente, di-halo, por ejemplo di-fluore. En un aspecto
adicional R' es tri-sustitnido, por ejemplo 2,4,5-tri-sustituido, tal como
2.4,5-trihalo (por ejemplo 2,4,5-trifluoro).

Cuando R' es di- o tri-sustituido, convenientemente los sustituyentes
se seleccionan independientemente de un grupo funcional, Z* y -X'-
(CRPR™),-2°% por ejemplo cualquiera de aquellos valores dados en esta
solicitud para estos grapos. Por ejemplo, R' puede sustituirse por di-halo
(tal como difluoro, dicloro, mone-fluore mono-cloro y mono-cloro mono-
broma), tri-halo (tal como trifluore), mone-halo mono-alguile (tal como
mono-metilo, mono-clore), mono-halo (tal como fluoro o cloro) monoe-
trifluorometilo, mono-alquilo (tal como metilo} mono-ciano, di-metoxi,
mono-cloro mono-metoxi, di-halo mono-hidroxi {tal como 2Z-F, 4-Cl, 5-
OH), o puede ser por ejemplo di-halo mono -O-Z" (tal como -
OCH,CO>Me). Cuando R' es di-sustituido, en un aspecto por lo menos uno
de los sustituyentes se selecciona de halo, (1-4Chalquilo, (1-4Calcoxi,
trifluorometilo v ciano. Cuando R' es tri-sustituido, en un aspecto por 1o
menos uno, por ejemple por lo menos dos, de los sustituyentes se
seleccionan de halo, (1-4Qhalquilo, (1-4Chalcoxi, triflucrometilo y ciano.

Donde R' se sustituye por un grupo X2ACR¥R™),-Z%, un grupo -X*-
(CRPR®),-X>- Z° o un grupo «CRPR¥)X*Z’, R” y R” son
convenientemente hidrogeno.

Cuando R' se sustituye por Z*, en donde Z" es un anilio heterociclilo,
tal como un anillo motfolino, preteriblemente Z* no se une al dtomo de
carbono de R' que esta en una posicion orfo al enlace al dtomo de nitrégeno
enlazante.

En una incorporacién, R' se selecciona de fenilo, naftilo, indanilo,
pirimidinilo, piridilo, pirazolilo, pirazinilo, tiazolilo, oxadiazolilo,

isoxazolilo, tiadiazolilo, pirrolopiridilo, 1,3-benzodioxan-5-ilo,

o
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benztiazolilo, benzimidazolilo y quinelilo; opcionaimente sustituido con 1,
2 6 3 sustituventes independientemente seleccionados de halo, (i-
4Cyalquilo, etinilo, (! -4Calcoxi, hidroxi, (1-4Chaicoxi(l1-4C)alcoxi,
metoximetilo,  cianometilo,  hidroxi(1-4Cllauilo,  trifluorometilo,
difluorometoxi, trifluorometoxi, trifluorometiltio, ciano, metiltio,
metilsuifoniloxi, metilsulfonile, etilsulfonilo, aminocarbonilamino,
meioxicarbonilamino, metilcarbonilamino, {1-4Chalcoxicarbonilo,
metoxicarbonilmetoxi, benciloxi, piridilmetoxi, fenoxi (sustituido
opcionalmente por metoxi o halo), fenilo (sustituido opcionalmente por
mefoxicarbonilo o carboxi), bencilo, anilino, anilinocarbonilo,
aminocarbonila, benzoilo, benzoilaming, fenilsulfonile, aminosulfonilo,
ciclohexilo, metilpirimidinilo, triazolilo y morfolino.

En una incorporacion prefetida, Y es un enlace directo.

Donde ¥ es un grupo -Xﬁ{CR‘mRM)t, X* es convenientemente oxigeno
y t es preferiblemente un entero de desde 2 a 6.

Altemnativamente, Y es un grupo (CHy); o mas preferiblemente -
O(CH;) - donde s esunenterode 1 a6 y tesun entero de 2 a 6, ¥, en
particular, s o t son 3,

Cuando R es arilo no sustituide o cicloalquilo no sustituido, Y es
preferiblemente distinto de un enlace directo.

R? es convenientemente un grupo fenilo sustituide o heteroarilo
sustituido (por ejemplo cualquiera de aquellos grupos heteroatilo
enumerados anieriormente). Ejemplos apropiados de R? incluyen fenilo,
piridilo, pirimidinilo, indanilo, ciclohexilo, piperidinilo y benztiazolile.

Cuando B e¢ un grupo cicloalquilo opcionalmente sustituido, éste es
preferiblemente un grupo mondciclico tal como (3-8C)cicloalquilo o (3-
6C)cicloalquilo.

Cuando R® es un grupo sustituido, éste es convenientgmente
sustituido por, como minimo, uno y, epcionalmente, mas de un grupe
sustituyente -Z, un grupo -X-(CR¥R*),-Z, un grupo -X-{CR"RY),-X'-Z o
un grupo -(CR42R43)\,X1~Z, donde uno o mas sustituyentes adicionales

pueden seleccionarse de halo, clano, nitro, amino, hidroxi o halo(l-
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6C)alquilo.  Preferiblemente R® se sustituye por 1 6 2 grupos
independientemente seleccionados de los definidos anteriormente o a partir
de ahora, mas preferiblemente por 1 grupo. Cuando R? se sustituye por 2
grupos, preferiblemente uno es un grupo funcional como se definid
anteriormente, tal como halo, -CO,R™ {en donde R™ es hidrogeno, (1-
4Calquilo o alilo) o ciano, o un sustitwyente es {1-4C)alguilo.

Ejemplos particulares de grupos Z o Z' incluyen grupes de sub-
formula (x), (v) o ().

(o Lo
: (x) {y)
2020
(Z)

en donde cada anillo A o A’ se selecciona independientemente de un
anillo heterociclico opcionalmente sustituido, un anillo cicloalquilo
opcionalmente sustituido o un anillo arilo opcionalmente sustituido, cada
R™ es un (1-6Clalquilo opcionalmente sustituido, un (2-6C)aiquenilo
opcionalmente sustituido o un (2-6C)aiquinilo opcionalmente sustituido, y
R®' es un (1-6C)alquileno opcionalmente sustitwido, un (2-6Chalquenilenc
opcionalmente sustituido o un (2-6C)alquinileno opcienalmente sustituido.

Convenientemente sustituyentes opcionales para grupos A, A', R y
R®' son grupos funcionales.

Un ejemple particular adicional de grupos Z o Z° incluye grupos de
sub-formula (zz), en donde A, R¥ y R, y sustituyentes opcionales

apropiades en elia son con se definen anteriormente para tas sub-formulas

(x}, (N y (2).
_____ Rﬁ@ R%

(zz}

Sy
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En una incorporacién particularmente preferida, Z es un grupo de la sub-

formula (x) ya indicada. En una incorporacion, R* es un anillo aromatico

de 5 & 6 miembros de la snb-estructura {(a):

A
R“/l\czizh/

(a)

Z'.} VARV A y Z! se seleccionan independientemente de -CH-, -CR* o
un heterodtomo seleccionado de -O-, -S-, -N(R*")-, donde r es 0 6 1
dependiendo de los requerimientos del anillo aromético, y R™ es hidrégeno
o {1-6Calquilo, ¥ Z* puede ser adicionalmente un eniace directo;

R' es un grupe -Z, un grupo -X-(CR™R¥)-Z, un grupo -X-
(CR¥R™),-X'-Z o un grupo - (CRZR¥),X'-Z, en donde Z, X, X', R¥, RY,
u vd v son como ya se definieron;

cada R’ se selecciona independientemente de halo, ciano, nitro,
amino, hidroxi, haloC calquilo, un grupo -Z, un grupo -X-(CR¥R¥),-Z, un
grupo -X-(CRZR®),X' -Z o un grupo -(CRRY),X'-Z, en donde Z, X, X'
R, R™, u y v son como ya se definieron.

Convenientemente, cuando Z es un enlace directo, uno de Z'oZ%es
un heteroatomo, en particular oxigeno o azufre.

Preferiblemente Z” es distinto de un enlace directo.

Convenientemente en esie  ¢aso, 72 ¥ Z> se seleccionan
independientemente de -CH-, -CR*- 0 un 4tomo de nitrogeno.

Convenienternente Z' es un grupo -CH-.

Grupos preferidos R® se enumeran a continuacion como R®,

Convenientemente, Z', 72, Z* y Z* son -CH-.

Convenientemente R y R* son hidrogeno

Donde uno de Z' a Z' es N(R™),, preferiblemente es 7' 0 Z°. Donde
uno de Z' a Z* es -CR®, preferiblemente es 2t a2,

En una incorporacion alternativa, R® es un grupo cicloalquilo tal

como ciclohexilo de la sub-férmula (b)
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(o)

donde R* es como ya se definio, y RY, R®, R y R se seleccionan

independientemente de hidrogeno o un grupo R® como ya se definid.

Fn todavia otra incorporacion, R? es un anillo biciclico, el cual puede
ser un anillo biciclico o un anillo heterociclico biciclico. Por ejemplo, R?
comprende anillos de 6,6 miembros, fusionades, o anillo de 5,6 miembros,
fusionados, uno o los dos de dichos anillos pueden ser insaturados.
Ejemplos de tales anillos incluyen benzimidazol (preferiblemente enlazado
al grupo -Y-NH- por medioc del anillo benceno), indanilo, indenilo.
Particularmente anillos biciclicos apropiadoes son parcialmente insaturados,
de modo que el anillo enlazade al grupo -Y-NH- es saturado y éste se
fusiona a un anillo aromatico. Ejemplos particulares de tales anillos son
anillos indanilo, tal como 2-indanilo. En una incorporacion, R’ no puede
ser pirrolo(1,2-b)piridazina.

En particular, R? es un grupe Z.

Convenientemente Z es un grupo arilo, heterociclilo o cicloalquilo,
cualquiera de los cuales se sustituye opcionalmente per un grupo funcional
o un grupe (1-6C)alquilo, (2-6C)alquenilo o (2-6C)alquinilo.

Preferiblemente Z se sustituye por un grupo funcional o por un grupo
(1-6Cialquilo, el cual se sustituye por un grupo funcional. Ejemplos
patticulares de tales grupos funcionales incluyen -C(O%R* o una réplica
de 4cido carboxilico o bioisdtero del mismo, -C(O)NRFR¥ y -
NR2'C(0),R™, donde R R” v R son como ya se definieron,

En otra incorporacién, R* se sustituye por Z y Z es un grupo
heterociclilo opeionalmente sustituido. Ejemplos apropiados de Z como un
grupo heterociclilo opcionalmente sustituido incluyen cualquiera de los
valores apropiados para heterociclilo dados anteriormente y, en particular,

incluyen pimolidinilo, piperazinilo, piperidinilo, piridilo, morfelino,

Y60
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tiomorfolino, homopiperazinilo, tiadiazolilo, {oxo)piridazinilo ¥
{oxojtiadiazolilo,

En otfa incorporacién, R® se sustituye por Z y Z es un grupo
hidrocarbilo opcionalmente sustituido, Ejemplos apropiados de Z como un
grupo hidrocarbile opcionalmente sustituido incluyen (todos opcionalmente
sustituidos) (1-6C)alquile (tal como (1-4C)alquilo), fenilo, cicloalquilo {tal
como adamantilo, ciclobutilo, ciclopentile y ciclohexilo), cicloalquilo
combinado con (1-4C)alquilo (tal como metilciclohexilo, etilciclohexilo,
isopropilciclohexilo, ciclohexilmetilo, etilciclobutilo, ciclobutilmetilo v
metilciclopentile) ¥ fenilo combinado con (1-4Chalquilo (tal como bencilo y
metilfenilo (tal como tolilo)).

En otra incorporacion, R* se sustituye por Z y Z es una combinacion
opcionalmente sustituida de grupos hidrocarbilo y heterociclilo. Ejemplos
aproptados de Z como una combinacién opcionalmente sustituida de grupos
hidrocarbilo v heterociclilo incluyen heterociclos no aromiticos tal como
piperazinilo o piperidile sustituido por (1-4C)alquile (por ejemplo metilo,
etilo e isopropilo), bencilo o cicloalquil{1-4Caiquilo (por ejemplo
ciclopropilmetilo); heterociclos oxidados tal como oxopiridazina u
oxotiadiazina sustituida por uno o dos (1-4C)alquile (tal come metilo);
heterociclos aromdticos (tal coma piridilo) sustituido por une a dos (1-
4C)alquito (tal como metilo). Por ejemplo, piridilmetilo (en donde el
metilo puede sustituirse adicionalmente por un grupo funcional tal como
carboxi), bencilpiperazinilo, (metil)oxopiridazinilo, (metil)oxotiadiazolilo,
(opcionalmente carboxi sustituido)metilpiperidilo, (opcionalmente carboxi
sustituido)metilpiperidilmetilo,  (opcionalmente  carboxi  sustituide)
dimetilpiperidilo, (opcionalmente carboxi sustituido)etilpiperidito  y
{ciclopropilmetil)piperazinilo.

En otra incorporacion R? se sustituye por Z y Z es una combinacion
opcionalmente sustituida de dos grupos heterociclilo, por ejemplo 'piridi]a
et combinacion con piperazinilo,

Sustituyentes apropiados en un grupe Z incluyen haloe, hidroxi,

carboxi, -COR”™ [en donde R% es hidrégeno, hidrocarbilo opcionalmente

(o
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sustituido (tal como (1-4C)alquile, bencilo, fenilo, metilfenilo, fenetilo) o
heteraciclilo opcionalmente sustitnida (tal como piridile) vy en donde n es |
6 2], <CONH,, -CONHR?' (en donde R*' s¢ selecciona de hidrogeno,
algquilo y bencilo), clano, amino, -NHCOX 1-4C)alquilo, y -CONRY R (en
donde NR*'R? forma un anillo heterociclilo opcionalmente sustituido).

Convenientemente un anillo formado por NR*R™ contiene 0 6 1
heteroatomo adicional seleccionado de O, N y 8 y puede ser, por ejemplo,
piperidinilo, piperazinilo, pirrolidinilo o morfolino. Un anillo formado por
NR?'R? puede fusionarse también a otro aniilo, por ejemplo comprender
por ello un anille pirrolidinilo fusionado con dioxolano.

En general, convenientemente R? es hidrégeno o se selecciona de
{todos opcionalmente sustituidos) (1-4Claiquilo, fenilo, piridilo, ben¢ilo,
fenetilo, metilfenilo y alilo.

En general, R¥ y R® son convenientemente cada uno
independientemente  hidrégeno o se seleccionan de (opeionalmente
sustituido} fenilo, {1-4C)alquilo, ¥ bencilo.

Convenientemente R, R*' y R™ (v anillos formados por NRMR™)
son no sustituidos o se sustituyen por 1 6 2 sustituyentes. Sustituyentes
opcionales adecuados para R?®, R* y R™ incluyen halo, ciano, hidroxi, (1-
4C)alcoxi, carboxi y -COx(1-4C)alquilo, Un sustituyente particular para R”'
y R* es hidroxi. Sustituyentes particulares para anillos formados por
NR?'R* son hidroxi, carboxi y -COs(1-4C)alquilo.

En ofra incorporacion R? se sustituye por -X-(CR”R“)UZ, en donde
X es preferiblemente O, -NH-, -NMe-, 0 -SO;NH-, u es 0, 1 6 2, R¥ y R¥
son cada unc hidrégeno y Z se selecciona de cualquiera de los valores
mencionados  anteriormente,  particularmente  morfoline o fenilo
opcionalmente sustituido (tal como metoxifenilo) o metilfenilo.

En oira incorporacién, R’ s¢ susiituye Onicamente por un grupo
funcional como s¢ definié anteriormente. En particular, el grupo funcional
puede  seieccionarse de (1-4Chaleoxi, (1-4Q)alquiltio y  (I1-
4C)alquilsulfonilo, en donde los grupos (1-4C)alquilo ya mencionados

pueden sustituirse opcionalmente por carboxi o (1-4C)alcoxicarbomnilo.



WO 2006/064189 ' - | PCT/GB2005/(04726
En un aspecto, R®-Y se selecciona de:
4-(piperazino)fenilo (sustituido en el nitrégeno de la piperazina disponible
por un sustituyente seleccionado de (1-4Calquilo, acilo, bencilo,
gtoxicarbonilo, ferc-butoxicarbonilo, piridilo, ciclopropilmetilo ¥
metoxietilo), 4-(piperazine)-3-metil-fenilo (sustituido en el nitrdgenc de la
piperazina disponible por un sustituyente seleccionado de acilo y ferc-
butoxicarbonilo),
4-(piperazinopiridilo (sustituido en el nitrégeno de la piperazina disponible
por un sustituyente seleccionado de (1-4Clalquilo, acilo, etoxicarbonilo,
ferc-butoxicarbonilo, benzoilo, flucrobenzoilo, cianobenzoilo,
matilbenzoilo, piridilcarbonito, metilsulfonilo, metoximetilcarbonilo,
fenetilcarbonilo, anilinocarboniio, bencitaminocarbonilo, fenoxicarbenilo,
benciloxicarbonilo y aminocarbonile), 4-piperidinofenilo, benciloxifenilo,
{1-4C)alquiifenilo, ptridilmetoxifenilo, N-metilanilinofenilo, bifenilo,
(cloro)bifenilo, (metoxicarbonil)bifenile, (etoxicarbonilmetit)bifenilo,
{carboxi) bifenilo, morfolinofenito, dimetilmorfolinofenilo, (morfoline)
(¢loro)fenilo, (morfolino)(dicloro)fenil(morfolino)(bromo)fenilo,
{morfolino}(metil)fenilo, (morfolino){fluoro)fenile, (morfolino}
(ciano)fenilo, (morfolino){aliloxicarbonil)fenilo, {morfolinoetoxi)fenilo,
morfolinopiridilo, (morfolino){(cloro)piridilo, (morfolino)(flucro)piridilo,
fenoxipiridilo, anilinopiridilo, metoxipiridilo, butoxipiridilo,
piridiloxipiridilo, hidroxibutilpiridilo, tiomorfolinopiridile, fenoxipropilo,
(flucro)(trifluorometil }fenilo, {N-acil)homopiperazinofenilo, (N-
acil)piperazinopiritidinilo, metilbenziiazotilo, butiltiofenilo,
(metoxitiadiazolil)aminosulfonilfenilo, (difluorofenoxijfenilo, (dimetil-oxo-
piridazinil)fenilo, {metii-oxo-tiadiazinil)fenilo, metoxicarbonilpropilfenilo,
(metoxicarbonit)metiltiofenilo, {metoxicarboniijadamantilo,
carboxiadamantilo, (netoxicarbonilmetil}bi-ciclohexilo, (carboxi)bi-
ciclohexilo, (etoxicarboniletil)indanilo, (carboxietil)indanilo,
(metoxicarbonil) fenoxipropilo, (carboxi)fenoxipropilo,
{carboxipropil)fenilo, dicarboxibutilfenilo, carboxibutilfenilo,

propilsulfonilfenilo, (carboxi)isopropilsulfonilfenilo, fenoxifenilo,
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{metoxifenoxi)fenilo, metiifenoxifenilo, hidroxipropoxifenilo,
etoxjetoxifenilo, (dimetilaminocarbonil)isoprepoxifenilo,
(carboximetil)piperidinofenilo, (metoxicarbonilmetil)piperidinopiridilo,
{carboximetil)piperidinopiridilo, (carboxi) piperidinopiridilo,
{metoxicarbonii)piperidinopiridilo, {carboxi)(metil}piperidinopiridiio,
(metoxicarbonil Kmetilipiperidinopiridila,
{carboximetil)(metil)piperidinopiridile,(metoxicarbonil)piperidil
[{metil)piridilo], {carboxi)piperidil[{metil}piridilo],

{ metoxicarbonilmetil)piperidil [{meti)piridilo], (carboximetil)piperidil
[{metilipicidilo], (carboxietilipiperidil{{metil)pividilo], (stoxi
carboniletil)piperidil[(metil)piridilo],
[(metoxicarbonil)piperidinocarbonilmetilJeiciohexilfenilo,
[(carboxi)piperidinocarbonilmetil)eiclohexilfenilo,
[(metoxicarbonillisopropilaminocarbonilmetillciclobexilfenilo,
[(carboxi)isopropilaminocarbonilmetil]ciclohexilfenilo,
[(metoxicarbonil)pirrolidinilcarbonilmetil}ciclohexilfenilo,
[(carboxi)pirrolidinilcarbonilmetilJciclohexilfenilo,
[(metoxicarbonil{hidroxilpirrolidinilcarbonilmetitjciclohexilfenilo,
[(carboxi)(hidroxi)pirrolidinilcarbonilmetiljciclohexilfenilo,
{(hidroxiisobutilaminocarbonilmetil }ciclohexilfeniio,
[(tetrahidrodioxolopirrolil)carbonilmetilciclohexilfenilo,
{metoxicarbonilpiridii)piperidine, (carboxipiridil)piperidino,
(aminocarbonilpiridi)piperidino, (carboximetilpiridil}piperidino,
(stoxicarbonilmetil)ciclohexilfenilo, (metoxicarbonilmetiljciclohexilfenilo,
ciclohexilfenilo, (carboximetil)ciclohexilfenilo,

(hidroxieti Jeiclohexilfenito, (aminocarboniimetit)ciciohexiifenilo,
{cianometil)ciclohexilfenilo, carboxiciclohexilfenilo,
(dimetilaminocarbonilmetil)ciclohexilfenilo, [(N-hidroxietil-N-
metilaminocarbonilmetilJciclohexilfenilo, [N-(dihidroxipropil )
aminocarbonilmetiljciciohexiifenilo, {aminometii)ciclohexilfenilo, {terc-
butoxicarbonilaminometil)eiclohexilfenilo, (metoxicarbonil})

ciclohexiloxifenilo, (etoxicarbonil)ciclohexiloxifenilo,

Yof



&S
WO 2006/064189 2. PCT/GB2005/004726
carboxiciclohexiloxifenilo, {metoxicarbonil)ciclopentilfenilo,
{etoxicarbonilmetilciclopentilfenilo,
(carboxi)ciclopentilfenil{carboximetil)ciclopentilfenilo,
{metoxicarbonil)eielobutilfenilo, (etoxicarbonil)ciclobutilmetilfenilo,
(carboxi)ciclobutilfenilo, {carboxi)ciclobutilmetilfenilo,
{carboxietil)ciclobutilfenilo, (etoxicarboniletil)ciclobutilfenilo,
(carboximetil)fenilciclohexilo, 1-(etoxicarboniljetilciclohexilfenila, 1-
carboxietilciclohexilfenilo, (2-metoxicarbonil)isopropi-2-ilciclohexilo, (2-
carboxi)isoprop-2-ilciclohexilo, pirrolidinilfenilo,

(metoxicarbonilmetil)ciclohexilpiridile y (carboximetil)ciclohexilpiridilo.

Tal como se emplea en esta solicitud, la referencia a una réplica de
dcido carboxilico o bioiséstero incluye grupos como se definen en The
Practice of Medicinal Chemistry, Wermuth CG. Ed.: Academic Press: New
York, 1996, p203. Ejemplos particulares de tales grupos incluyen -8O;H,
S(O)NHR", S(O)LNHC(OR"”, -CH,8(0O)LR", -C(ONHS(O)LR", -
C(ONHOH, -C(ONHCN, -CH(CF;)OH, C(CF;»0H, -P(OXOH). ¥

grupos de la sub-formula (a)-(i") como se expone a continuacion:

N

PN N N
N \ fﬂ*\ N R*
N/ / N N \ /
)—ERE}- /LH /\H )j

(a) (b) (c) {d)
s f R
o)
wﬂz? ﬂ g "MH MH
N
o) o o

() N {0) (h)
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donde p es 1 & 2, RY y R™® se seleccionan independientemente de
hidrégeno, hidroxi, (1-6C)alcoxi, tiol, (1-6C)alquiltio, -C(O)R?, -8(O)R™, -
SO,R", -NR¥R¥, -NHCN, halégeno y trihalometilo, donde R, R* y R*'
son -OR*, (1-6C)alquilo, -NR*R® o trihalometilo,

R’ v R*¥ se seleccionan independientemente de hidrdgeno, (1-
6Clalquilo, -SO,R™ y - CORP, donde R* es (1-6Chalquilo o trihalometilo,
y R* es hidrégeno, (1-6C)alquile o trihalometilo.

Ejemplos particulares de R*' o R** son hidroxi,

En un aspecto adicional de la invencidn, se provee un compuesto de

formula (IZA), o su sal o profarmaco farmacéuticamente aceptable,

o7 % &
N OXN,R
A 1/ o :

m RBIA

(1ZA)
en donde R' se selecciona de fenilo {opcionalmente sustituido con 1, 2 6 3
sustituyentes independientemente seleccionados de fluoro, cloro, bromo,
trifluorometilo, metoxi, diflucrometoxi, trifluorometoxi, ciano, metilo, etilo,
etinilo, benciloxi, 3-clorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo v
aniling), 2-piridilo  (sustituide  opcionalmente  por  clorofenoxi,
clorobenciloxi © metoxifenoxi, y/o sustituide con un sustituyente
seleccionado de halo, trifluorometilo, {1-4C)alquile, (1-4C)alcoxi y ciano),
3-piridilo (opcionalmente sustituide como para 2-piridilo), halopirimidinilo
vy trifluorometiltazolilo;

7’ es N o CH;

R*M y R** son cada uno independientemente hidrégeno o metilo;

6>
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R es hidrogeno o metilo;
R*** es hidrogeno, fluoro, cloro o metilo;

AesNoCH;

X** es un enlace directo, -CH;- 0 -O- (excepto cuando A es N);

mes, 162;

nesQ0o1l;

siemprequem+n=0,162;

pestal.

En otro aspecto de esta incorporacidn, en el compuesto de formula
(1ZA), R' es fenilo, opcionalmente sustituido como ya se definid.

En un aspecto adicional de esta incorporacion, en ¢l compuesto de
formula (IZA), R' es fenilo, opcionalmente sustituido con 1, 2 & 3
sustituyentes  independientemente  seleccionados de fluoro, cloro,
trifluorometilo, trifluorometoxi, ciano, metilo y etilo.

En un aspecto adicional de esta incorporacion, en el compuesto de
formula (IZA), R' es fenilo, opcionalmente sustituido con 1, 2 6 3
sustituyentes  independientemente seleccionados  de  fluoro, cloro,
trifluorometilo, trifluorometoxi, ciano, metilo y etilo;

72 es CH:

R y R** son cada uno independientemente hidrogeno o metilo;
R”* es hidrégeno;

R es hidrégeno, cloro, fluoro o metilo, particularmente hidrogeno;
AssCH;

X** es un enlace directo o -CHo-;

mes0,162;

nes0ol;

siemprequem+n=20,102;

pes0al.

En un aspecto adicional de esta incorporacion, en el compuesto de
formula (IZA), R es fenilo, opcionalmente sustituido con 1, 2 ¢ 3

sustituyentes  independientemente  seleccionados de  fluoro, cloro,

trifluorometilo, trifluorometoxi, ciano, metilo y etilo;
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Z?es N;

R%M y R*™ son cada uno independientemente hidrogeno o metilo;

R**? es hidrégena;

R¥* eg hidrogeno, cloro, fluoro o metilo, particularmente hidrégeno;
A es CH;

X** es un enlace directo o -CH,~;

mes0, 162

nes061;

siempre quem +n=0,162;

peso6l.

En un aspecto adicional de esta incorporacidn, en el compuesto de
formula (IZA), R' es fenilo, opcionalmente sustituido con 1, 2 & 3
sustituyentes  independientemente  seleccionados de fluoro, cloro,
trifluorometilo, triftuorometoxi, clano, metilo y etilo;

Z? es CH;

R ¥ R%" son cada uno independientemente hidrogeno o metilo;
R} es hidrégeno;

R*Z* es hidrogeno, cloro, fluore o metilo, particularmente hidrogeno;
AesN;

X*" es un enlace directo o -CH,~;

mes0,162;

neso1;

siempre que m+n=0,162;

pes(ol.

En un aspecto adicional de esta incorporacion, en ¢l compuesto de
férmula (IZA), R' es fenilo, opcionalmente sustituido con I, 2 6 3
sustituyentes  independientemente  seleccionados  de  fluore,  cloro,
trifluorometilo, trifluorometoxi, ciano, metilo y etilo;

ZresN;
R™' y R”* son cada uno independientemente hidrégeno o metilo;

R*™ es hidrogeno;

(A
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R** s hidrégeno, cloro, fluoro o metilo, particularmente hidrogena;

AesN;

X** es un enlace directo o -CH,-:
mes0;162;

nes0a6i;

siempre quem+tn=90,102;
pesOol.

En un aspecto adicional de esta incorporacién, en el compuesto de
formula (IZA), R' es fenilo, opcionalmente sustituido con 1, 2 6 3
sustituyentes  independientemente seleccionades de  fluoro, cloro,
trifluorometilo, trifluorometoxi, cltano, metilo y etilo;

Zles N;

R es metilo;

R g5 hidrégene, cloro, flucro o metilo, particularmente hidrogeno;
AesN;

X** es un enlace directo o -CHy-;

mes;

nesi;

pesd.

En un aspecto adicional de esta incorporacion, en el compuesto de
formula (1ZA), R' es fenilo, opcionalmente sustituido con 1, 2 6 3
sustituventes  independientemente  seleccionades de  fluore, cloro,
trifluorometilo, trifluorometoxi, ciano, metile y etilo;

Z? ¢s CH;

R*™ y R“* son cada uno independientemente hidrégeno o metilo;
R es hidrogeno;

R%" gs hidrogeno, cloro, fluoro o metile, particularmente hidrégeno;
A es CH;

X' es -0-;

mesQd,162;

nes(o1;

siempreque m+n=0, 1 6 2;

o
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pes0o6l1.

En un aspecto adicional de esta incorporacion, en el compuesto de
formula (IZA), R' es fenilo, opcionalmente sustituido con 1, 2 & 3
sustituventes  independientemente  seleccionados de fluoro, cloro,
triflucrometilo, trifluorometoxi, ciano, metilo y etilo;

Z'es N;

R*M y R*M son cada uno independientemente hidrégene o metilo;
R* es hidrégeno;

R¥* es hidrogeno, cloro, fluoro o metilo, particularmente hidrogeno;
Aes CH;

X es <O,

mes(,102;

nes 006

siemprequem+n=0,102;

pesol.

En un aspecto, para un compuesto de férmula (IZA), en donde A es -
CH-, los sustituyentes en el anillo que contiene A (es decir el grupo X"
piridilo/fenile y el grupo carboxi(alquilo)) son frans en relacion unos con
otros.

En un aspecto, para un compuesto de formula (IZA), en donde A es -
CH-, los sustituyentes en el anilio que contiene A (es decir, ¢l grupo X*"-
piridilo/fenilo y el grupo carboxi(alquilo)) son cis en relacion unos con
otros.

En un aspecto adicional de la invencion, se provee un compuesto de

formula (IZB), o su sal o profarmaco farmacéuticamente aceptable,

§ ?’l_ﬁ\ 3
- » T
S
){ZB\) R9%® |

(1ZB)
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en donde R' se selecciona de fenilo (opcionalmente sustituido con 1, 2 6 3
sustituyentes independientemente seleccionados de flueoro, clore, bromo,
trifluorometila, metoxi, difluorometoxi, trifluorometoxi, ciano, metilo, etilo,
etinilo, benciloxi, 3-clorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo v
anilino),  2-piridilo  (sustituido  opcionalmente por  clorofenoxi,
clorobenciloxi o metoxifenoxi, y/o sustituido con un sustituyente
seleccionado de halo, trifluorometilo, (1-4Clalquilo, (1-4C)alcoxi y ciano),
3-piridilo (opcionaimente sustituido como para 2-piridilo), halopirimidinilo
y trifluorometiltiazolilo;

7?2 es N o CH;

RP o5 hidrégeno, fluoro, cloro ¢ metilo;

X*Bes O o 8, particularmente O.

En otro aspecto de esta incorporacion, en el compuesto de formula
{1ZB), R' es fenilo, opcionalmenie sustituido como ya se definio.

En un aspecto adicional de esta incorporacidn, en ¢l compuesto de
formula (IZB), R' es fenilo, opcionalmente sustituido con 1, 2 ¢ 3
sustituyentes  independientemente  seleccionados de  fluoro, cloro,
trifluorometila, trifluorometoxi, ciano, metilo vy etilo.

En un aspecto adicional de la invencion, se provee un compuesto de

formula (IZC), o su sal o profirmaco farmacéuticamente aceptable,

N T_T)\ R’
221 " \H/LD H*"'
(\N e 0
RZC!N\) REZC
(1zC)

en donde R' se selecciona de fenilo (opcionalmente sustituido con 1, 2 6 3
sustitwyentes independientemente seleccionados de fluero, cloro, bromo,
trifluorometilo, metoxi, difluorometoxi, trifluorometoxi, ¢iano, metilo, etilo,
etinilo, beneiloxi, 3-clorobenciloxi, fenoxi, 4-clorofenoxi, fenilo, benzoilo y
anilino), 2-piridilo  (sustituido  opcionalmente  por clorofenoxi,

clorobenciloxi © metoxifenoxi, vo sustituido con un  sustituyente

Y7z
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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 trifluocrometiltiazolilo;

Z' es N o CH;

R** es hidrégeno, fluoro, cloro o metilo;

R™ se selecciona de (1-4Calquilo, acilo, bencilo, etoxicarbonilo, terc-

butoxicarbonilo, piridilo, ciclopropilmetilo, metoxietilo, benzoilo,

fluorobenzoilo, cianobenzoilo, metilbenzoilo, piridilcarbonilo,

metilsulfonilo, metoximetilcarbonilo, fenetilcarbonilo, anilinocarbonilo,

bencilaminocarbonilo, fenoxicarbenilo, benciloxicarbonilo y

aminocarbonilo.

En otro aspecio de esta incorporacion, en el compuesto de férmula
(I1ZC), R es fenilo, opcionalmente sustituido como ya se definio.

En un aspecto adicional de esta incorporacion, en ¢l compuesto de
formula {1Z20), R' es fenilo, opcionalmente sustituido con 1, 2 &6 3
sustituyentes  independientemente  seleccionados de fluoro, cloro,
trifluorometilo, trifluorometoxi, ciano, metilo y etilo,

En particular, la presente invencion provee un compuesto de formula

(IA) o su sal o profarmaco farmacéuticamente aceptable,

2a H N—N
R \\Y#N\H/QOB\H/RH
O
(1A)
en donde:

R"™ ge selecciona de AR1®, HET-1* y HET-2", en donde R" se
sustituye opcionalmente por 1, 2, 3 6 4 grupos independientemente
seleccionados de R%;

R® se selecciona de halo, R®, R®0-, R®0CO-, R*COO-, R*CO-,
R¥NHCO-, R¥CONH, R®OCONH-, R®OCON(Me)-, R¥(1-6C)alquil-,
halo(1-6C)alquilo, halo{1-6C)alcoxi, (1-6C)alquiltio, di(1-
6C)alquilaminocarbonilo, (3-8C)cicloalquilexi( I-6C)alquilo, (3-
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8C)cicloalquil(1-6Chalcoxt,  (3-BC)eiclealquil(l-6C)alcoxi(1-6C)alquile,
fenilo, HET-1°, ARI1%{1-6Clalcoxi, HET-1"-(1-6C)alcoxi, HET-3-(1-
6Clalcoxi, ARI"™oxi, HET-1%oxi, HET-3%oxi, ARI"oxi(l-6C)alquilo,
HET-1%oxi{ 1-6Chalguile, HET 3" oxi(1 6Calquilo, AR1"-{1-6C)alcoxifl-
6C)alquilo, HET- 1 "~(1-6C)alcoxi(1-6C)alquilo, y HET-3"(1-6C)alcoxi(l-
6C)alquiio;
en donde cualquier fenilo, AR1% HET-1°, HET-3" o anillo cicloalquile en
cualquiera de los valores anteriores para R* puede sustituirse opcionalmente
por hasta 4 sustituyentes independientemente seleccionados de R™;
y en donde cualquier R*, grupo (3-8C)cicloalquilo, o (1-6C)alquilo en
cualquiera de las definiciones anteriores para R’ puede sustituirse
opcionalmente por 1, 2 6 3 sustituyentes independientemenie seleccionados
de halo, (1-6C)alquilo, (1-6Clalcoxi, (2-6C)alquenilo, (2-6C)alquinilo,
hidroxi, ciano, carboxi, aminocarbonilo, haloC;salquilo, amino, {I1-
6Calquilamino, di{1-6C)alquilarmino, { [-6C)alquiltia, {1-6C)alquilsulfinila,
(1-6C)alquilsulfonilo, aminosulfonile, {1 -6C)alquilaminosulfonilo, di(1-
6C)alquilaminosulfonilo, (1-6Clalguilsuifonilamino, aminocarbonile, (1-
6C)alquiiaminocarbonilo, di(1-6C)alquilaminocarbonilo, (1-
6C)alquilcarbonilamino, {1-6C)alcoxicarbonilamino, (1-
6Chalcoxicarbonil{N-metilyamineo y {1-6Clalquilaminccarbonitoxi;
Y es un enlace directo, o un grupo (CH,), o -O{CH;), — donde s es un entero
de 1 a 6y tes un entero de 2 a 6, siempre que el dtomo de oxigeno del
grupo -O(CH;)- se una al grupo R’

R es:

a) un anillo de 6 miembros seleccionado de (i), {ii) o (iii}

i)

R%‘n 36 Raﬂn R:}Bc \ R
R R"}\} R%;q /
a N 364
P 0 R " R - R

en donde Rjﬁa, R‘wb, R ¥ R* se seleccionan independientemente de

4F

hidrégeno o un grupo R™ como se define a partir de ahora; o
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b) un anille heteroartlo de 5 miembros de la sub-formula (iv)

5
A
S
R
(V)
en donde Z°, Z° v 77 se seleccionan independientemente de un heteroatomo
(O, N o §) o CRY, donde cada R es hidrégeno © un grupo R* como se
define a partir de ahora, y siempre que por lo menos uno de Z°, Z° v Z7 sea
un heterodtomo v no haya enlaces 0-0O, S-S u 0O-§k o
¢) un grupo HET-2" e| cual se sustituye opcionalmente por 1 6 2 grupos
independientemente seleccionados de R* o R®,
~d) un grupo cicloalquilo opcionalmente sustituido o grupo arilo biciclico
opcionalmente sustituide (tal como indanilo) en donde sustituyentes
opcionales se seleccionan de grupos R y R®™ como se definen a partir de
ahors;
R* se selecciona de:
a) fentlo;
b) HET-3° {en donde cualquier dtomo de¢ nitrogenc disponible se sustituye
por R’ siempre que, con ello, no se cuaternice;
¢} HET- I
d) fenoxi, HET-1%-0xi, R*0-, R*S(Q), fenil(1-6Calcoxi y HET-1°-(1-
6C)alcoxi, donde g es 0, 1 0 2;
e) R® R™O(1-6Clalquilo, amino(1-6C)alquile, hidroxi(1-6C)alquilo,
fenoxi{1-6Calguilo, HET-1%-oxi(1-6Chalquil; v
f) fenilamino, fenil(1-6C)alquilamino, HET-1°-amino, HET-1%(1-
6CYalguilamine, (1-6Clalquilamino, N-fenil-N-(1-6Clalquilamino,
N-fenil(1-6C)alquil-N-(1-6C)alguilamino, N-(HET-1°)-N-(i-
6C)alquilamino, N-(HET-1°-(1-6C}alquil}-N-{1-6C)alquilamine, y
di(1-6C)alquilamino,
en donde cualquier alquilo, R®, fenilo (incluido fenoxi), anillo HET-1° o

HET-3° en cualquiera de las definiciones a) a f) para R’ puede sustituirse
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opcionalmente por 1, 2, 3 6 4 sustituyentes independientemente
seleccionados de R™;

R’ se selecciona de un grupo R™, fenilo, HET-19, R¥*CO-,
R*QC(O)-, fenilearbonilo, HET-1%-carbomilo, {1-6C)alcoxicarbonilo,
H.NCO,  R¥NHCO-, fenilNHCO-,  (1-6C)alcoxisulfonilo,  (I-
6C)alquilaminosulfoniloe, {1-6C)alquilsulfinilo y (1-6C)alquilsulfonilo;

en donde cualesquiera grupos (1-6Clalquilo o (3-8C)cicloalquilo en
cualquiera de las definiciones de R®, incluido R*, puede sustituirse
opcionalmente por un sustituyente seleccionado de wn grupo R", amino, {1-
6C)alquilamine, hidroxi, carboxi, (2-6Clalquenilo, (2-6Calquinilo, fenilo
{opcionalmente sustituido con hasta cuatro grupos seleccionados de R"™ y
HET- 1

y en donde cualesquiera grupos fenilo o HET- 1* en cualquiera de las
definiciones de R’ se sustituyen opcionalmente por hasta cuatro grupos
seleccionados de R'™,

donde R, R"™ y R'™ se seleccionan independientemente de halo,
ciano, C).alcoxi, haloC salquilo, haloCalcoxi, (1-6C)alquilS(O)p™- (en
donde p’ es 0, 1 6 2),

R*y R® se seleccionan independientemente de R™, R*0-, R¥OCO-,
R*COO-, halo, ciano, halo(1-6C)alquile, (1-6C)alcoxi(l-6C)alquilo, (1-
60 )alcoxi(1-6C)alcoxi, (1-6C)alquilcarbonilo, (1-6C)alquilS(0Q),- (en donde
p es 0,1 & 2), (1-6C)alquilaminocarbonilo, di( 1-6C)alquilaminocarbonilo,
(1-6Clalquilcarbonilaming, (1-6Chalquilaminosulionila, di{l-
6C)alquilaminosulfonilo, (1 -6C)alquilsulfonilamino, AR+ 1-6C)alcoxi,
HET-1°-(1-6Clalcoxi, HET-3°-(1-6C)alcoxi, ARI-oxi(1-6C)alquilo, HET-
1%o0xi(1-6C)alquilo, ~ HET-3%-oxi(1-6C)alquilo, ~ ARI™-(1-6C)alcoxi(i-
6C)alquito, HET-1°(1-60alcoxi{1-6C)alquilo, y HET-3°-{1-6C)alcoxi(1-
6C)alquilo; en donde cualquier alquilo, R fenilo, AR1%, HET-I, HET-3" o
anillo cicloalquilo en cualquiera de los valores anteriores para R® o R*
puede sustituirse opcionalmente por 1, 2 ¢ 3 sustituyentes

independientemente seleccionados de R",
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cada uno de R™, R’ y R™ se seleccionan independientemente de R™,
R¥O(CR"R"),-, RE"OCO(CR”RM}HI~, RRcCO{J[CRIHRH}n--,
HCOO(CR"R"),-, R*CO(CR"R")y-, HCO(CR"R'%),-,
RNHCO(CR"R'"),-,  H.NCO(CR"R'");-,  (R"R')NCO(CHy),-,
R*CONH(CR"R*)y, HCONH(CR""R'),, HCONR™(CR"R'),,
R¥CONR*(CRUR'Y),,, R™OCONH(CR’R"),-, HCONR*(CR"R"),,
R*0OCON(R*)(CR"R"),-, ROCON(H)(CR"R)y-,
HOCONR¥)CR"R'),-, R¥(1-6C)alquil-, halo, ciano, R'*, R'(1-
6C)alquilo, hidroxi, oxo, aminocarbonilo, halo(1-6C)alquilo, halo(i-
6C)alcoxi, R*S(O)p (en donde p es 0,16 2), amino, amino(1-6C)alquilo,
R¥NH(1-6C)alquilo, (R¥R¥N(1-6C)alquilo, R¥NHSO»-, (R"R')NSO;-,
y R¥80O,NH-, donde n' es 0 o un entero de desde 1 a 6;

R'? es carboxi 0 una réplica de acido carboxilico o bicisdtero de
carboxi;

R se selecciona de hidrégeno, (1-6C)alquilo, hidroxi, halo, amine,
ciano, ({1-3C)alquil)CONH-, carboxi, (1-6C)aleoxi, (1-6Calcoxicarbonilo,
carbamoilo, N-{{1-6C)alquilj)carbamoilo, halo{(1-6C)alquilo) (tal como
trifiuorometilo), {1-6C)alquitsuifenilo o (1-6C)alquilsuifimio;

R'" es hidrogeno, (1-6C)alquilo o halo(1-6C)alguilo;

v en donde cualquier grupo alquile o grupo R¥, R¥, R o R'' en un
grupo R, R™ o R™ se sustituye opcionalmente por 1, 2 6 3 grupos
independientemente seleccionados de R’

cada R™ R™ R¥* R* R¥™ y R se selecciona independientemente de
(1 -6C)alquilo, (2-6C)alguenile, (2-6C)alquinilo y (3-8C)cicloalquilo;

R" y R'' se seleccionan independientemente (1-6Clalquilo, (2-
6C)alquenilo, (2-6C)alquinilo y (3-8C)cicloalquilo; o RY y R" | junto con
el dtomo de nitrégeno al cual se unen, forman un anillo heterociclico de a 4-
7 miembros, el cual contiene opcionalmente uno o mds heteroatomos
adicionales seleccionados de O, N y S, y que se sustituye opcionalmente por
desde 1, 2 & 3 grupos seleccionados de hidroxi, (I -6C)alquilo, (1-
6C)haloalquilo, carboxi una réplica de écido carboxilice o bicisotero del

mismo;

e
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R’ se selecciona de hidroxi, halo, amino, ciano, ({1-
3C)ualquiDCONH-,  carboxi, (1-6Clalcoxi,  (1-6C)alcoxicarbonilo,
carbamoilo, N-{{1-6C)alquil}carbamoilo, halo({1-6C)alquil) (tal como
trifluorometilo), {1-6C)alquilsulfonilo, (1-6C)alquilsulfinilo,

ARI", ARI® y AR1® s¢ seleccionan independientemente de fenilo o
un sistema de anillo fusionado 6,5-, 0 6,6-biciclico, en donde los dos anillos
son carbociclicos y en donde por lo menos el anillo unido al 4dtomo de
nitrageno enlazante es completaments aromdtico;

HET-1%, HET-1°, HET-1%, HET-19, HET-1° y HET-1' se seleccionan
independientemente de un anillo heteroarilo de a 5 6 6 miembros que
contiene 1, 2, 6 3 heterodtomos independientemente seleccionados de O, N
y S (siempre que no haya enlaces 0-O, 8-S u O-8), en donde cualquier
atomo de azufre puede oxidarse opcionalmente a un grupo SO 0 50O,, y en
donde cualquier atomo de carbono puede oxidarse opeionalmente a un
grupo carbonilc;

HET-2* y HET-2" se seleccionan independientemente de un sistera
de anillo heterociclico, aromdtico o parcialmente insaturado, biciclico 5,5,
56, 6,5 o 6,6 fusionado, que contiene 1, 2, 3 & 4 heterodtomos
independientemente seleccionados de O, N y § (siempre que no haya
enlaces O-0, §-S u 0-8), en los cuales el anillo directamente unido al
atomo de pitrdgeno enlazante es aromatico, y cualquier anillo del sistema de
anillo biciclico puede ser be carbociclico;

HET-3", HET-3°, HET-3° se seleccionan independientemente de un
anillo heterociclico de 4, 5, 6 6 7 miembros, parcial o completamente
insaturado, que contiene 1, 2, & 3 heterodtomos independientemente
seleccionados de O, N y S (siempre que no haya enlaces O-O, §-8 u 0-8),
en donde cualquier dtomo de azufre puede oxidarse opcionalmente a un
grupo SO o SO, y en donde cualquier dtomo de carbono puede oxidarse
opcionalmente a un grupo carbonilo; excepte que HET-3" y HET-3° no son
3-oxomorfolin-4-ilo.

En una incorporacion particular, la presente invencidén provee un

compuesto de formula (IB) o su sal farmacéuticamente aceptable,

{3y
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en donde:

R'™ se selecciona de AR1%, HET-1* y HET-2% en donde R'" se
sustituye opcionalmente por 1, 2, 3 6 4 grupos independientemente
seleccionados de R,

R™ se selecciona de halo, R®, R¥0O-, R*0CO-, R¥CO0-, R*CO-,
RENHCO-, R¥CONH, R¥OCONH-, R¥OCON(Me)-, R*(1-6C)alquil-, -
CgH,13.)F s (en donde a es 1 a 13), -OCH;j35)F, (endonde aes 1 a 13), (1-
6C)alquiltio, di{ 1-6C)alquilaminocarbonilo, (3-8C)cicloalquiloxi(1-
6C)alquilo, (3-8C)cicloalquil{1-6C)alcoxi, (3-8C)ciclealquil(1-6Chalcoxi(l-
6Calquilo, fenilo, HET-1°%, ARI*-(1-6C)alcoxi, HET-1°-(1-6C)alcoxi,
HET-3%-(1-6C)alcoxi, ARIP-oxi(1-6C)alquilo, HET-1%-o0xi(1-6C)alquile,
HET-3%-oxi(1-6C)alquilo, ARI1°-(1-6C)alcoxi(1-6C)alquilo, HET-1"-(1-
6Chalcoxi(1-6C)alquilo, y HET-3"-(1-6C)alcoxi(1-6Calquilo;
en donde cualquier fenilo, AR1®, HET-1°, HET-3 ¢ anillo cicloalquilo en
cualquiera de los valores anteriores para R™ puede sustituirse
opcionalmente por 1 ¢ 2 sustituyentes independientemente seleccionados de
R
y en donde cualquier grupo R*, (3-8C)cicloalquilo, o (1-6C)alquile en
cualquiera de las anteriores definiciones para R* puede sustituirse
opcionalmente por 1 & 2 sustituyentes independientemente seleccienados de
(1-6Clalquilo, (1-6C)alcoxi, (2-6C)alquenilo, (2-6C)alquinilo, hidroxi,
ciano, carboxi, aminocarbonilo, -CeH13.0F. (ent donde a es 1 a 13}, amino,
(1-6C)alquilamino, di(1-6C)alquitamino, (1-6C)alquiltio, (1-
6C)alquilsulfinilo, (1-6C)alquilsuifonilo, aminosulfonilo, (1-
6C)alquilaminosulfonilo, di(1-6C)alquilaminosulfonilo, {1-

6C)alquilsulfonilamino, aminocarbonilo, (1-6C)alquilaminocarbonilo, di{l-
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6C)alquilaminocarbonilo, (1-6C)alquilcarbonilamino, {1-
6C)alcoxicatbonilamino,  {1-6C)alcoxicarbonil(N-metil)amino y  (I-
6C)alquilaminocarboniloxi; y/o cualquier grupo R¥™, (3-8C)cicloalquilo, o
(1-6C)alquilo en cualquiera de las anteriores definiciones para R* puede
sustituirse opcionalmente por 1, 2 & 3 halo;

R* es:
a) un anillo de 6 miembros seleccionado de fenilo, 3-piridilo v 3,5-
pirimidinilo; sustituido en la posicién que es para al enlazamiento con el
grupo -Y-NH- por un grupo seleccionado de R* y, de manera opcional,
adicionalmente sustituido en un dtomo de carbono en una o ambas de las
posiciones meta al enlazamiento con el grupo -Y-NH- (donde sea posible)
por 1 6 2 grupos independientemente seleccionados de R o
b) un anillo heteroarilo de a 5 miembros, que contiene 1, 2, 6 3
heterogtomos independientemente seleccionados de O, N y S {siempre que
no haya enlaces 0-, 8-§ u Q-S); sustituido en un dtomo de carbono en una
posiciéon que no es adyacente al enlazamiento al grupo -Y-NH-, por un
grupo seleccionado de R* y, de manera opcional, adicionalmente sustituido
en carbono {donde esté disponibie) por 1 6 2 grupos independientemente
seleccionados de R*;

R se selecciona de:
a} tenilo;
b} HET-3° (en donde cualquier atomo de nitrégeno disponible se sustituye
por R** siempre que, con ello, no se cuaternice);
¢) HET-15;
d) fenoxi, HET-1%oxi, R®Q-, fenil(1-6C)alcoxi y HET-1°-(1-6C)alcoxi;
&) R¥™, R™0(1-6C)alquilo, amino(1-6C)alquilo, hidroxi(1-6C)alquilo,
fenoxi(1-6C)alquilo, HET-1%-0xi(1-6C)alquilo; y
f) fenilamino, fenil(1-6C)alquilamino, HET-1°amino, HET-1°-(1-
6C)alquilamino, (1-6C)alquilamino, N-fenjl-N-(1-6C)alquilamino,
N-fenil( 1-6C)alquil-N-(1-6C)alquilamino, N-(HET-1°)-N~(1-
6C)alquilaming, N-(HET-1°-(1-6C)alquil}-N-(1-6C)alquilamino, y
di(1-6C)alquilamino,

(50
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en donde cualquier alquilo, R®, fenilo, HET-1° o anillo HET-3° en
cualquiera de tas definiciones a) a f) para R™ puede sustituirse
opcionalmente por 1 ¢ 2 sustituyentes independientemente seleccionados de
R *

R™ se selecciona de (1-6Cdalquilo, (3-8C)cicioalquilo, fenilo
(opcionalmente sustituido con 1 6 2 halo), HET-1¢, R*CO-, fenilcarbonilo
(en donde el fenilo se sustituye opcionalmente con 1 0 2 halo), HET-1%-
carbonilo, {1 -6C)alcoxicarbonilo, R¥NHCO-, (1-6Calcoxisulfonilo, (1-
6C)alquilaminosulfonile, (1-6C)alquilsulfinilo y (1-6C)alquilsulfonile; en
donde cualquier grupo (1-6C)alquilo en cualquiera de las definiciones de
R™ puede sustituirse opcionalmente por un sustituyente seleccionado de (1-
6C)alcoxi, (1-6ClalquilS(O),- (en donde p' es 0, 1 6 2), amino, (I-
6C)alquilamino, hidroxi, carboxi, (2-6C)alquenilo, (2-6C)alquinilo, fenilo
{opcionaimente sustituido con 1 6 2 halo} y HET-1 f

R* y R* se seleccionan independientemente de R¥, R¥0-, R¥0CO-,
R¥COOQ-, halo, ciano, halo(1-6C)alquilo, dihalo(1-6Clalquilo, (I-
6Chalcoxi(1-6Chalquilo, (1-6C)alcoxi(1-6C)alcoxi, (1-6Clalquilcarbonilo,
(1-6CYalquilS(0),- (en donde p es 0, 1 6 2), (1-6C)alquilaminocarbonilo,
di(1-6C)alquilaminocarbonilo, (1-6C)algquilcarbonilamino, (1-
6C)alquilaminosulfonilo, di(1-6C)alquilaminosulfonilo, (1-
6C)alquilsulfonilamino, AR1°(1-6C)alcoxi, HET-] *-(1-6Calcoxi, HET-3"-
(1-6C)atcoxi, ARI%-oxi(l1-6C)alquilo, HET-1%0xi(1-6Calquilo, HET-3"-
oxi{ 1-6C)atquilo, AR1%-(1-6C)alcoxi(1-6C)alquilo, HET-1°-(1-6C)aleoxi(1-
6C)alquilo, y HET-3%(1-6C)alcoxi(1-6C)alquilo;
en donde cualquier alquilo, R¥, fenilo, AR1®, HET-1°, HET-3 o anillo
cicloalquilo en cualquiera de los valores anteriores para R* o R™ puede
sustituirse opcionalmente por 1, 2 0 3 sustituyentes independientemente
seleccionados de Rﬂ;

R™ R”™ y. R’ se seleccionan independientemente de R™
{opcionalmente sustituido con 1, 2 & 3 halo o con hidroxi), R¥0-
(opcionaltnente sustituido con 1, 2 6 3 hale), R¥OCO-, R¥CO0-, R*CO-,
R¥NHCO-, (R*),NCO, R*CONH, R*OCONH-, R*0CON(Me)-, R*(1-

2]
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6Clalquil-, balo, ciano, carboxi, carboxi{l-6C)alquilo, hidroxi,
aminocarbonilo, -CgHy3.5Fa (en donde a es 1 a 13), -OC¢Hy3.,F, (en donde
2 es | al3), R““S(O}F,u- (en donde p” es 0, 1 6 2), amino(]-6C)alquilo,
R¥NH()-6C)alquilo, (R¥)1N(1-6C)alquilo, R*NHSO:-, (R*),NSO;-, y
R™SO,MH-;

cada R*, R®, R®* R™, R®* y RY se selecciona de (1-6C)alquilo, (2-
6Clalquenilo, (2-6C)alquinile y (3-8C)cicloalquilo;

ARI1? ARI1® 0 ARI° se seleccionan independientemente de fenilo o
un sistema de anillo fusionado, biciclico de 6,5, 0 6,6 miembros, en donde
los dos anillos son carbociclicos y en donde por lo menos ¢! anillo enlazado
al atomo de nitrogeno enlazante es completamente aromatico;

HET-1*, HET-1", HET-1°, HET-1%, HET-1° y HET-1' se seleccionan
independientemente de un anillo hetercarilo de 2 5 & 6 miembros, que
contiene 1, 2, & 3 heterodtomos independientemente seleccionados de O, N
y § (siempre que no haya enlaces O-O, 8-S u O-8), en donde cualquier
atomo de azufre puede oxidarse opcionalmente a un grupo SO o 503, y en
donde cualquier itomo de carbono puede oxidarse opcionalmente a un
grupo carbonilo;

HET-2® y HET-2" se seleccionan independientemente de un sistema
de anillo heterociclico aromdtico o parciaimente insaturado, biciclico,
fusionado de 55, 5,6 6,5 o 6,6 miembros, que contiene 1, 2, 3 6 4
heteroatomos independientemente seleccionados de O, N y § (siempre que
no haya enlaces Q-O, S-8 u 0-5), en los cuales el anille directamente
enlazado al atomo de nitrégeno enlazante es aromatico, y cualquiera de los
dos aniltos del sistema de anillo biciclico puede ser carbociclico;

HET-3°, HET-3¢, HET-3° se seleccionan independientemente de un
anillo heterociclico de 4, 5, 6 6 7 miembros, parcial o completamente
insaturado, que contiene 1, 2, & 3 beteroatomos independientemente
seleccionados de O, N y § (siempre que no haya enlaces O-0, 8-§ u O-8),
en donde cualquier atomo de azufre puede oxidarse opcionalmente a un

grupo SO © SOs, y en donde cualquier 4tomo de carbono puede oxidarse

(82
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opcionalmente a un grupo carbonilo; excepto que HET-3" y HET-3° no son
3-oxomorfolin-4-ito,

Se entendera que ta definicién de R*® en relacién con férmula (IR)
como un anillo de 6 miembros, seleccionado de fenilo, 3-piridilo v 3,5-
pirimidinilo; sustituido en la posicién que es para al enlazamiento con el
grupo -Y-NH- con un grupo R™ y, de manera opcional, adicionalmente
sustituido en un atomo de carbono en una o las dos posiciones que son meta
al enlazamiento con el grupo -Y-NH- (donde sea posible) por 1 ¢ 2 grupos
independientemente seleccionados de R, comprende las siguientes

estructuras, para cada definicion del sustituyente R™.

—N
H
= 2] IIF k 1h
Rr% Hj‘/E i\ xﬂﬂj R | = M\“/ED)\H’R
0 H da - O
i o N
6

R

Ho 4 S &
R“'/l:j \!}KECB\H

Analogamente, se entenderd que la definicién de R* como un anillo
heteroarilo de 5 miembros, que contiene 1, 2, ¢ 3 heterodtomos
independientemente seleccionados de O, N y S (siempre que no haya
enlaces O-0, S-8 u O-8); sustituido en un dtomo de carbono que no es
directamente adyacente al enlazamiento al grupo -Y-NH- por un grupo
seleccionado de R™ y, de manera opcional, adicionalmente sustituido en
carbono (donde esté disponible) por 1 & 2 grupos independientemente

seleccionados de R®; comprende las siguientes estructuras:
Rﬁd —_ _
= HW/E 3\ ,R“, 1 ﬁ ; k I_,R‘b
Rda () H R \@/ 0 H
N8 0 S 0
| R* .

Para evitar dudas, hay que entender que donde en esta especificacion
se califica un grupo por la expresién 'definido anteriormente’ o 'definido de

ahora en adelante’, ¢l dicho grupo encierra la definicién mas amplia y que
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primero ocurra, asi como cada una y todas las definiciones particulares para
ese grupo.

Hay que entender que donde los sustituyentes contienen dos
sustituyentes en una cadena alguilo, en la cual los dos estan enlazados por
un heteroatomo (por ejemplo dos sustituyentes alcoxi), entonces estos dos
sustituyentes no son sustituyentes en el mismo atomo de carbonote la
cadena alquilo.

Ejemplos de AR1% ARI" y ARI® son fenilo, naftilo, indenilo y
dihidroindenilo.

Ejemplos de ARI*1-6Calquilo, ARI1°(1-6C)alquilo o ARI1%(1-
6C)alquilo son bencilo, fenetilo, naftilmetilo y naftiletilo.

Ejemplos de AR1%-oxi, ARI”-0xi 0 AR1%o0xi son fenoxi y naftiloxi.
Ejemplos de AR1%oxi(1-6C)alquilo, AR1"-oxi(1-6C)alquil o AR1%-oxi(1-
6Clalquilo son fenoximetilo y naftiloxietilo. Ejemplos de AR1°(1-
6Calcoxi, AR1P-(1-6C)alcoxi o AR1°-(1-6C)alcoxi son cualquier valor de
ARI% ARI"® o ARI® enlazado a cualquier valor de (I-6C)alcoxi, por
eiemplo benciloxi y naftiloxi. La misma convencién se aplica siempre que
ARI1% AR1" 0 ARI° se enlaza a otro grupo.

Ejemplos de HET-1°, HET-1*, HET-1%, HET-1¢, HET-1° o HET-1'
son oxazolilo, oxadiazolilo, piridile, pirimidinilo, imidazolilo, triazolilo,
pirazinilo, piridazinilo, pirrolilo, tientlo y furilo.

Otros ejemplos de HET-1?, HET-1°, HET-1¢, HET-1, HET-1° o
HET-1" incluyen tiazolilo, tetrazolilo, isoxazolilo, pirazolilo, triazinile,
tiadiazolilo, oxadiazolilo ¥ isotiazolilo.

Ejemplos de HET-1%-oxi, HET-1"-oxi, HET-1%oxi, HET-1%oxi,
HET-1%0xi o HET-i-oxi son oxazolil-2-oxi, 1,2,4-oxadiazolil-3-oxi,
piridil-2-oxi, y pirimidinil-4-oxi. La convencién ya ilustrada para ARI1?,
ARI® y AR1¢ se aplica a HET-1°, HET-1°, HET-1°, HET-1, HET-1° o
HET-1' enlazado a cualquier otro grupo.

Ejemplos de HET-2* o HET-2® son 1,3-benzodioxol-5-ilo,
quinazelinilo, parinilo, indolilo, benzofurilo, benzotienilo, cromanilo,

isocromanilo, quinolinilo e isoquinolinilo. Otros ejemplos de HET-2* o

N5y
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HET-2" incluyen quinoxalinilo, benztiazolilo y benzoxazolilo. Ejemplos de
HET-3°, HET-3* o HET-3° son morfolinilo, tiomorfolinile, piperazinilo,
piperidinilo, 2-oxopiperidinilo, pirrolidinilo, 2-oxopirrolidinilo,
tetrahidropiranilo, dihidropiranilo, tetrahidrotienilo, azetidinilo,
homomorfolinilo, diazepinilo y azepinilo.

Ejemplos particulares de HET-3, HET-3° o HET-3" son morfolinilo,
tiomorfolinilo, piperazinilo y piperidinilo,

Ejemplos de HET-3%oxi, HET-3*-oxi o HET-3%0xi son
morfoiimioxi, tiomorfoliniloxi, piperazinlloxi, pipendiniloxi, 2-
oxopiperidiniloxi, pirrolidiniloxi, 2-oxopirrolidiniloxi, tetrahidropiraniloxi,
dihidropiraniloxi, tetrahidrotieniloxi, azetidiniloxi, homomorfoliniloxi,
diazepiniloxi y azepiniloxi. La convencidn ya ilustrada para AR1®, AR1® y
ARI° se aplica a HET-3", HET-3° o HET-3° enlazade a cualquier otro
2rupo.

Si no indicado en alguna owra parte, sustituyenies opcionales
apropiados para un grupo particular son aqueilos especificados para grupos
similares en esta solicitud.

Un compuesto de {drmula {1 puede formar sales basicas o acidas
estables v, en tales casos, la administracion de un compuesto como una sal
puede ser apropiada, y sales farmacéuticamente aceptables pueden
elaborarse por metodos convencionales tales como los descritos a
continuacion.  Sales apropiadas farmacéuticamente aceptables incluyen
sales de adicion de acido tales como metanosulfonate, tosilato, a-
alicerofosfato, fumarato, closhidrato, citrato, maleato, tartrato y {menos
preferiblemente) hidrobromuro. Son igualmente apropiadas las sales
formadas con 4cido fosférico y sulfirico. En otro aspecto sales apropiadas
son sales basicas tales como una sal de metal alcalino por gjemplo sodio,
una sal de metal alcalinotérreo por ¢jemple calcio 0 magnesio, una sal de
amina organica por ejemplo trietilamina, morfolina, N-metilpiperidina, M-
etilpiperidina, proceina, dibencilamina, N,N-dibenciletilamina, tris-(2-
hidroxietil)amina, A-metil d-glucamina y amincécidos tales como lisina.

Pueden ser mas de un catidn o anién dependiendo del niimero de funciones

NES
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cargadas y la valencia de los cationes y aniones. Una sal
farmacéuticamente aceptable preferida es la sal de sodio.

8in embargo, para facilitar el aislamiento de la sal durante ia
preparacién, pueden preferirse sales que son menos solubles en el
disclvente escogido, sean farmacéuticamente aceptables o no.

En la presente invencion hay que entender que un compuesto de la
formula (1) o su sal puede exhibir el fendmeno de tantomerismo y que los
dibujos de las formulas en esta especificacién pueden representar
finicamente una de las posibles formas tautoméricas. Hay que entender que
la invencidn abarca cualquier forma tautomérica que inhiba la actividad
DGAT!1 y no hay que limitarla simplemente a una forma tautomérica
cualquiera utilizada en los dibujos de las formulas.

En el arte se conocen diferentes formas de profarmacos. Para
gjemplos de tales derivados de profarmacos, véase:

a)  Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985} and
Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, er al.
(Academic Press, 1983);

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},

¢)  H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992},

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285
(1988); and

e) N. Kakeya, et al, Chem Pharm Bull, 32, 692 (1984).

Ejempios de tales profarmacos son ésteres escindibles in vivo de un
compuesto de la invencion. Un éster escindible /# vivo de un compuesto de
la invencion que contiene un grupo carboxi es, por ejemple, un éster
farmacéuticamente aceptable que se escinde en ¢l cuerpe humano o animal
para producir el dcido original. Esteres apropiados farmacéuticamente
aceptables para carboxi incluyen (1-6C)alquil ésteres, por gjemplo metilo o

etilo;  (1-6C)alcoximetil ésteres, por ejemplo metoximetilo; (i-

\g6
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6C)alcanoiloximetil ésteres, por gjemplo pivaloiloximetilo; fialidil ésteres;
(3-8C)cicloalcoxicarboniloxi(1-6C)alquii  ésteres, por ejemplo -
ciclohexilcarboniloxietilo; 1,3-dioxolan-2-iimetil ésteres, por ejemplo 5-
metil-1,3-dioxolan-2-ilmetilo;, (1-6C)alcoxicarboniloxietil é€steres, por
gjemplo  |-metoxicarbeniloxietilo; aminocarbonilmetil ésteres vy su
versiones mono- o  di-N-((1-6C)aiquilo), por eemplo N,N-
dimetilaminocarbonilmetil ésteres y N-etilaminocarbonilmetil ésteres; y
pueden formarse en cualquier grupo carboxi en los compuestos de esta
invencion. Un éster escindible iz vive de un compuesto de la invencidn que
contiene un grupo hidroxi es, por ejemplo, un éster farmacéuticamente
aceptable que se escinde en ¢l cuerpo humano o animal para producir el
grupo hidroxi original. Esteres apropiados farmacéuticamente aceptables
para hidroxi incluyen (1-6C)alcanocil ésteres, por ejemplo acetil ésteres; y
benzoil ésteres en donde el grupe fenilo puede sustituirse con aminometilo
o mono- o di-(1-6C)alquil aminometilo N- sustituido, por gjemplo 4-
aminometilbenzoil ésteres y 4-N,N-dimetilaminometilbenzoil ésteres.

Se observard por las personas expertas en el arte que ciertos
compuestos de férmula (I) contienen atomos de carbono y/o azufre
asiméricamente sustituidos y, en consecuencia, pueden existir en, y aislarse
en, foras aptimamente activas y racémicas. Algunos compuestos pueden
exhibir polimorfismo. Hay que entender que la presente jnvencion
comprende cualguier forma racémica, Opticamernie activa, polimdrfica o
estereoisomérica, o sus mezclas, forma que posee propiedades ttiles en la
inhibicion de la actividad DGATI, siendo bien conocido en el arte como
preparar formas Opticamente activas (por ¢jemplo, mediante resolucién de
la forma racémica por técnicas de recristalizacion, mediante sintesis de
materiales de partida Optimamente activos, mediante sintesis quiral,
mediante resolucidén enzimatica, mediante biotransformacion, o mediante
separacion cromatografica usando una fase estacionaria guiral) y como
determinar la eficacia para la inhibicion de la actividad DGAT1 mediante

las pruebas estandar descritas més adelante.

UgF
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Hay que entender asimismo que ciertos compuestos de la formula (1)
v sus sales pueden existir en formas solvatadas asi como no solvatadas tales
como, por ejempto, formas hidratadas. Hay que entender que la invencion
abarca la totalidad de las formas solvatadas que inhiben la actividad
DGATI.

Comeo ya se indico, hemos descubierto una gama de compuestos que
poseen excelente actividad inhibidora de DGAT]. Estos tienen buenas
propiedades fisicas y/o farmacocinéticas en general. Los siguientes
compuestos poseen propiedades farmacéuticas vy/o fisicas  y/o
farmacocinéticas preferidas.

Aspectos particulares de la invencién comprenden un compuesto de
formula (I}, o su sal farmacéuticamente aceptable, en donde los
sustituyentes AR, HET, R' a R? y demdas sustituyentes ya mencionados
tienen los valores definidos anteriormente, o cualquiera de los siguientes
valores {los cuales pueden utilizarse donde se considere apropiado con
cualquiera de las definiciones ¢ incorporaciones ya divulgadas o que se
divulgaran a partir de ahora):

En una incorporacion de la invencidn se provee compuesios de
formula (1), en una incorporacién alternativa se proveen sales
farmacéuticamente aceptables de compuestos de formula (I). En una
incorporacion adicional, se proveen profarmacos, particularmente ésteres
escindibles in vivo, de compuestos de formula (I). En una incorporacion
adicional, se proveen sales farmacéuticamente aceptables de profarmacos
de compuestos de formula (I). La referencia incluida ¢n esta solicitud a un
compuesto de férmula (I) debe tomarse en general para aplicarse también a
compuestos de las formulas (IA), (IB), (1ZA), (IZB) y (IZC).

Valores particulares de grupos variables en compuestos de las
formulas (1), (IA) v (IB) son los siguientes. Tales valores pueden usarse
donde se considere apropiado con cualquiera de los demés valores,
definiciones, reivindicaciones o incorporaciones definidas antenormente ¢

mas adelante.
1) R.,R"oR"™es ARI"

3%
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2)
3)
4)
5)

6)

7)

8)

N

10)
11)
12)
13)
14)

15)

16)

17)

R',R" 6 R ¢s HET-1*

R',R”oR'" ¢s HET-2?

R', R"? 0 R'® no se sustituye

R' o R'" se sustituye por 1 grupo seleccionado de R’ o R'™ se
sustituye por 1 grupo seleccionado de R

R' 0 R™ se sustituye por 2 grupos independientemente seleccionados
de R* ﬁ R"™ se sustituye por 2 grupes independientemente
seleccionados de R*

R' o R se sustituye por 3 grupos independientemente seleccionados
de R' o R'™ se sustituye por 3 grupes independientemente
seleccionados de R™

R' o R"™ se sustituye por 4 grupos independientemente seleccionados
de R* o R™ se sustituye por 4 grupos independientemente
seleccionados de R™

R’ 0 R* es halo

R’ o R® se selecciona de R*, R¥0-, R¥OCO-, R¥*CO0- y R*CO-

R* o R* se selecciona de R™, R¥0- y R*OCO-

R’ 0 R™ se selecciona de R™NHCO-, R*CONH, R*OCONH- y
R¥OCON(Me)-

R 0 R™ se selecciona de R¥(1-6C)alquil-, haleC, salquilo o haloC,.
calcoxi

R® 0 R™ se selecciona de R¥(1-6Calquil-, -CsHj3.4F, (en donde a es
1 a14), -OC¢H{(13.0)F, (en donde a ¢s 1 a 14)

R® o R™ se selecciona de(1-6C)alquiltio, alquilcarboniio y di{l-
6C)alquilaminocarbonilo

R* o R™ se selecciona de(3-8C)cicloalquiloxi(1-6C)alquilo, (3-
8C)cicloalquil(1-6C)alcoxi, y  (3-8C)ciclealquil(1-6Calcoxi(l-
6C)alquilo

R} o0 R® se selecciona de halo, R®, R™0-, R¥0CO-, R*COO0-,

RPCO-, RNHCO-, R¥CONH, R¥OCONH-, RPOCON{Me)-, R™(1-
6C)alquil-, halo(1-6C)alquilo {tal como -CsHy3.9F, (en donde aes 1 a 13),
halo{1-6C)alcoxi (tal como -OCgHi11..Fa (en donde a es 1 a [3), (1-
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6C)alquiltio, di{1-6C)alguilaminocarbenilo, {3-8C)cicloalquiloxi{1-
6C)alquilo, (3-8C)cicloalguil{1-6C)aleoxi, (3-8C)eicloalquil{1-6C)alcoxi(]-
6C)alquilo,  AR1®(1-6C)alcoxi, HET-1"-(1-6C)alcoxi, HET-3"<(1-
6C)alcoxi, ARIP-oxi(1-6C)alquilo, HET-1"-oxi(1-6C)alquilo, HET-3"-
oxi{1-6Chatquilo, ARI-(1-6C)atcoxi(1-6Chalquilo, HET-1"-{1-6C)alcoxi(i-
6C)alquilo, y HET-3"-(1-6C)alcoxi(1-6C)alquilo

18) R®oR™ se selecciona de fenilo y HET-1"

19) R’ o R™es fenilo

20) R’ o R® se selecciona de AR1"-(1-6C)alcoxi, y HET-1"-(1-6CJalcoxi,
HET-3"-(1-6C)alcoxi

21) R’ o R™ se selecciona de AR1"-0xi{1-6C)alquilo, HET-1"-oxi(1-
6Calquilo, HET-3"oxi(1-6C)alquilo, AR1"-(1-6C)alcoxi(1-6C)aiquilo,
HET-1"-(1-6C)alcoxi( 1-6C)alquilo, y HET-3-(1-6C)alcoxi( 1-6C)alquilo
22) un anillo fenilo, AR1°, HET-1°, HET-3" o cicloalquilo en cualquier
valor para R’ se sustituye por 1 6 2 sustituyentes independientemente
seleccionados de R™, y un anillo fenilo, ARI®, HET-1°, HET-3" o
cicloalquilo en cualquier valor para R* se sustituye por 1 6 2 sustituyentes
independientemente seleccionados de R

23) un anillo fenilo, AR1®, HET-1", HET-3"- o cicloalquilo en cualquier
valor para R’ 0 R™ no se sustituye

24} un grupo R™ (3-8C)cicloalquilo, o (1-6C)alquilo en cualesquiera
definiciones para R® o0 R™ no se sustituye

25) un grupo R®, (3-8C)cicloalquilo, o (1-6C)alquilo en cualesquiera
definiciones para R° o R™ se sustituye por 1 & 2 sustifuyentes
independientemente seleccionados de (1-6C)alquilo, (1-6Calcoxi, (2-
6C)alquenilo, {2-6C)alquinilo, hidroxi, ciano, carboxi, aminocarbonilo, -
CeHj4.aFy (en donde a es | a 14), amino, {1-6C)alquilamino, di(l-
6Chialquilamino, {1-6Chalquiltio, {1-6C)alguilsulfinilo, {i-
6C)alquilsulfonilo, aminosulfonile, (1-6C)alquilaminosulfonilo,  di(1-
6C)alquilaminosulfonile, (1-6Clalquilsulfonilamino, aminocarbonilo, (1-
6C)alquilaminocarbonilo, di(1-6C)alquilaminocarbonilo, (1-

6C)alquilcarbonilamino, (1-6C)alcoxicarbonilamino, (1 -6C)alcoxicarbonil
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{N-metillamino y (1-6C)alquilaminocarboniloxi; y/o sustitiido por 1,263

halo;

26) R0 R™ es un anitto de 6 miembros seleccionado de fenito, 3-piridilo,

S-piridile y 3,5-pirimidinilo; sustituido en la posicién 4 por un grupo

seleccionado de R* y, de manera opcional, adicionalmente sustituido en un

agtomo de carbono en una o dos posiciones meta en relacién con el

enlazamiento al grupo -Y-NH- (donde sea posible) por 1 ¢ 2 grupos

independientemente seleccionados de R™; o

27) R* es un anillo de 6 miembros seleccionado de fenilo, 3-piridilo, 5-

piridilo y 3,5-pirimidinilo; sustituide en la posicidn 4 por un grupo

seleccionado de R* y, de manera opcional, adicionalmente sustituido en un

atomo de carbono en una o dos posiciones meta en reiacidbn con el

enlazamiento al grupo -Y-NH- (donde sea posible) por 1 & 2 grupos

independientemente seleccionados de R™;

28) R% R™0 R es fenilo

29) R’ R* o R*es 3-piridilo

30) R? R™oR™ es fenilo o 3-piridilo

31)  R? o R™ es un anillo de 6 miembros sustituido en la posicion que es

para al enlazamiento con el grupo -Y-NH- por un grupo seleccionado de

R* o un grupo R? es un anillo de 6 miembros sustituido en la posicion que

es para al enlazamiento ¢on el grupo -Y-NH- por un grupo seleccionado de

R4a

32} R? o R™ g5 un anillo de 6 miembros sustituido en 1a posicién que es

para al enlazamiento con el grupo -Y-NH- por un grupo seleccionado de R*

y sustituido adicionalmente en un dtomo de carbono en una posicidn 3 por

R*; 0 R* es un anillo de 6 miembros sustituido en la posicidn que es para

al enlazamiento con el grupo -Y-NH- por un grupo seleccionado de R* y

sustituido adicionalmente en un Atomo de carbono en una posicién 3 por

R%;

33) R?o R*es un grupo o sub-farmula (iv) como ya se definid; o R*® es

un anillo heteroarilo de 5 miembros, que contiene 1, 2, 6 3 heterodtomos

independientemente seleccionados de O, N y § (siempre gue no haya

l
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enlaces (-0, §-§ u O-8); sustituide en un atomo de carbono en una
posicién que no es adyacente al enlazamiento al grupo -Y-NH- por un
grupo seleccionado de R* y, de manera opcional, adicionalmente sustituido
en carbono {donde esté disponible) por 1 ¢ 2 grupos independientemente
seleccionados de R™

34) RZoR™esun grupo HET-2" opcionalmente sustituido con metilo

35) R'o R"es fenilo

36) R' o R*™ es HET-3° (en donde cualquier dtomo de nitrdgeno
disponibie se sustituye por R* siempre que, con ello, no se cuaternice)

37) R'oR™es HET-1°

28) R' o R™ se selecciona de fenoxi, HET-1%oxi, R¥®0-, fenii(1-
6C)alcoxi y HET-1%-(1-6C)alcoxi

39) R* o R™ se selecciona de R®, R™O(1-6C)alquilo, amino(l-
6C)alquilo, hidroxi{1-6C)alquilo, fenoxi{l-6Clalquilo ¥ HET-1%-oxi(1-
6C)alguilo

40) R*o R™se selecciona de R™ e hidroxi{1-6C)alguilo

41) R* o R™ se selecciona de fenilamino, fenil((-6C)alquilamino, HET-
| “~aminoe, HET-1°-(1-6C)alquilamino, (1-6C)alquilamino, N-fenil-N-(1-
6C)alquilamino, N-fenii(1-6C)alquil-N-(1-6C)alquilamino, N-(HET-1)-N-
(1-6C)alquilamino, N-(HET-1°-(1-6C)alquil)-N-(1-6C)alquilamino, y di(1-
6C)alquilamino

42y R* o R* se selecciona de fenilamino, N-fenil-N-(1-6C)alquilamino
43) R* o R™ se selecciona de fenilo, HET-3°, fenoxi, HET-1%oxi, R*Q-,
fenil(1-6C)alcoxi, HET-1°-{1-6Clalcoxi, R*,  hidroxi(1-6C)alquilo,
fenilamino y N-fenit-N-(1-6C)alquilamino

44) un anillo alquilo, R*, fenilo, HET-1° 0 HET-3° en cualquiera de las
definiciones para R? se sustituye por 1 & 2 sustituyentes independientemente
seleccionados de R™; o un anillo alquilo, R®, fenilo, HET-1° 0 HET-3° en
cualquiera de las definiciones para R* se sustituye por 1 ¢ 2 sustituyentes
independientemente seleccionados de R™

45) un anillo alquilo, R*, fenilo, HET-1° o HET-3° en cualquiera de las

definiciones para R* o R* no se sustituye
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46) R° o R¥ se selecciona de (1 -6C)alquilo y (3-8C)cicloalquilo

47y R’oR®es R*CO-

48) R® o R™es fenilo (opcionalmente sustituide) o HET-1°

49) R® o R™ es fenilcarbonilo (opcionalmente sustituido) o HET-1%
carbonilo

50) R®o R™ se selecciona de carboxi, {1-6C)alcoxicarbonito, R*NHCO-,
{1-6C)alcoxisulfonilo, {1-6Clalguilaminosulfonilo, (1-6C)alquilsulfinilo y
(1-6C)alquilsulfonilo

51 R® o R™ g selecciona de  (1-6Chalcoxicarbonile y  (1-
6C)alquilsulfonilo _

52} R’ o R™ se selecciona de (1-6Clalguile, HET-1, R*CO-, (1-
6C)alcoxicarbonilo y (1-6C)alguilsulfonilo

53) cualguier grupo (1-6C)alquilo en cualquiera de las definiciones de R’
o R™ se sustituye por un sustituyente seleccionado de (i-6C)alcoxi, (1-
6C)alquilS(Q)p- (en donde p es 0, 1 & 2), amino, {1-6C)alquilamino,
hidroxi, carboxi, (2-6C)alquenilo, (2-6C)alquinilo, fenile (opcionalmente
sustituide) y HET-1¢

54) cualquier grupo {1-6C)alquilo en cualquiera de las definiciones de R’
o R™ no se sustituye

55) R™ R¥, R* 0 R se selecciona de R, RM0-, R¥0CO- y R¥COO-
56) R R™ R® o R™ se selecciona de halo y ciano

57) R®™, R™, R* o R*™ se selecciona de halo(1-6C)alquilo, dihale(i-
6C)alquilo

58)  R% R R* o R s¢ selecciona de (1-6Calcoxi(1-6C )alquilo v
{1-6C)alcoxi{1-6C)alcoxi

5y R% R®, R® o R™ se selecciona de (1-6C)alquilcarbonilo y (-
6CHalquilS{Q),- (en donde pes 0, 1 0 2)

60) R™ R*,R*o R™ se selecciona de (1-6C)alquilatminocarbonilo, di(1-
6C)alquilaminocarbonilo, (1-6C)alquilcarbonilamino, (1-
6C)alquilaminosulfonilo, di{ 1-6C)alquilaminosulfonilo y (1-

6C)alquiisulfonilamine
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61) R™ R® R¥ o R™ se selecciona de¢ AR1°-(1-6C)aicoxi, HET-1°~(1-
6Chaicoxi, HET-3°-{1-6C)alcoxi, ARI1%-oxi{1-6C)alquile, HET-1%-oxi(1-
6C)alquile, HET-3%-oxi(1-6C)alquile, ARI1°-(1-6C)alcoxi(1-6C)alquilo,
HET-1*-(1-6C)alcoxi(1-6C)alquilo, y HET-3%-(1-6C)alcoxi(1-6C)alquilo

62) cualguier anillo alquilo, RY, fenils, AR, HET-1°, HET-3® o

cicloalquilo en cualquier valor para R®, R®

se sustituye por 1, 2 0 3
sustituyentes independientemente seleccionados de R, o en cualquier valor
para R* o R* se sustituye por 1, 2 6 3 sustituyentes independientemente
seleccionados de R”'

63) cualquier anillo alquilo, R¥  fenilo, AR1°, HET-1°¥, HET-3° o
cicloalquilo en cualquier valor para R%, R™, R® 0 R* no se sustituye

64) R™ R™ R, R™ R™ o R es R (opcionalmente sustituido con 1, 2
¢ 3 halo o con hidroxi)

65) R™ R™ R™,R™ R™ o R es R¥O- (opcionalmente sustituido ¢on 1,
2 ¢ 3 halo)

66) R R™ o R™ se selecciona de R™OCO-, R¥COO-, R¥CO-,
R¥NHCO-, R"R"'NCO, R¥CONH, R¥OCONH- y R¥*QCON(Me)-

67) R™, R* o R se selecciona de R™OCO-, R¥COO-, R¥CO-,
R*NHCO-, (R*%,NCO, R*CONH, R*OCONH- y R¥OCON(Me)-

68) R™ R™ o R se selecciona de R*(1-6C)alquil-, hale, ciano, carboxi,
carboxi( 1-6C)alquilo, hidroxi, aminocarbenilo, halo(1-6C)alquilo, halo(]-
6C)alcoxi

69) R™ R™ o R se selecciona de R¥(1-6C)alquil-, halo, ciano, carboxi,
carboxi(1-6C)alquilo, hidroxi, aminocarbonilo, -C¢H(;5.3)F, (en donde a es
1 a13),-OC¢H{14.9F, (endonde 2 es 1 a 13)

70) R™, R™ o R™ se selecciona de R*S(0),- (en donde p es 0, 1 6 2),
amino{1-6C)alquilo, R¥*NH(1-6C)alquilo, R''R"N(1-6C)alquile,
R*NHS0;-, R"'RNSO;-, y R*SO,NH-

71) R™, R™ o R se selecciona de R*S(0),- (en donde p es 0, 1 ¢ 2),
amino(1-6C)alquilo, R¥NH(1-6C)alguilo, (R*):N(1-6C)alquilo,
RENHSO,-, (R¥LNSO,-, y R*SO,NH-

Wy
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72) R%™ R™ R¥ R™ R™ o R¥ se selecciona de (1-6Clalquile, (2-
6C)alquenilo, (2-6Clalquinile, (3-8C)ciclealquilo

73) R™ R¥, R* R¥ R* o RY e selecciona de (1-6Clalquile y (3-
g8C)cicloalquilo

74) R¥ R¥ R¥ R¥™ R¥ g R¥ se selecciona de (1 -6C)alquilo

75)  ARI1% AR1 0 ARI® es fenilo

76) ARI® AR1" o ARI® es un sistema de anillo fusionado biciclico de
6,5, 0 6,6 miembros,

77) ARI% ARI® 0 ARI® g5 nafiilo

78) ARIY, AR1" o ARI® ¢s fenilo, dihidroindenilo o naftilo

79) HET-1°, HET-1", HET-1°, HET-1%, HET-1° 0 HET-1 es un anillo
heteroatilo de 5 miembros

80) HET- 1%, HET-1°, HET-1, HET-1¢, HET-i° 0 HET-1" ¢s un anillo
heteroarilo de 6 miembros

81) HET-2% 0 HET-2" ¢s un sistema de anillo heterociclico biciclico 5,5 o
6,6 fusionado

82) HET-2* 0 HET-2° es un sistema de anillo heterociclico biciclico es un
5,6-6,5 fusionado

83) HET-3", HET-3" 0 HET-3° es un anillo de $ miembros

84) HET-3%, HET-3° 0 HET-3* es un anillo de 6 miembros

85) HET-3° HET-3° 0 HET-3° es un anillo de 7 miembros

86) HET-3", HET-3° 0 HET-3" s un aniilo de 4 miembros

87) s es convenientemente
En todavia otros compuestos preferidos:

88) R es un grupo R®™ donde R® es (3-8C)eicloalquilo tal como

ciclohexilo

89) R*esun grupo R™ donde R™ se sustituye por un sustituyente R

90) R™es HNCO(CR"R"™), - 0 (RR""INCO(CHy),

91) R™ es HCONH(CR"R'"),, HCONR*(CR"R"),,

RE“CONRHF( R ERM)“

92) R™esR" 0 R"(1-6Calquilo,

93) R? 0 R* esun grupo ciclohexito.
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En un aspecto adicional de la invencion se provee un compuesto de la
férmula {IB') o su sal farmacéuticamente aceptable, el cual un compuesto de
la férmula (IB) como va se indicé, en donde:

R'" se selecciona de ARI®, HET-1° y HET-2", en donde R' se
sustituye  opcionalmente por 1, & 2 grupos  independientemente
seleccionados de R™,;

R™ se seleccionz de halo, R™, R®0-, R®*0CO-, R*CO0-, R¥CO-,
R¥NHCO-, R®*CONH, R¥OCONH-, R*¥*QCON(Me)-, R*®(1-6C)alquil-, -
CeHjy3.90Fa (en donde a es 1 a 13), -OCs¢H;13.5F, (en donde a es 1 a 13), (1-
6Chalquiltio, di(1-6C)alquilaminocarbonilo, fenilo, HET-1°, ARI1%(1-
6Calcoxi, HET-1°-(1-6C)alcoxi, HET-3"-(1-6C)aicoxi, ARI"-oxi(l-
6C)alguile, HET-1"-0xi(1-6Clelquilo, HET-3%oxi(1-6C)alquilo, ARI"(1-
6C)alcoxi(1-6C)alquilo, HET-1°-(1-6C)alcoxi(1-6C)alquilo, y HET-3%(1-
6C)alcoxi{ 1-6C)alquile;
en donde cualquier aniilo fenilo, AR1?, HET-1", HET-3" o cicloalquilo en
cualquiera de los wvalores anteriores para R™ puede sustituirse
opeionalmente por 1 6 2 sustituyentes independientemente seleccionados de
R
v en donde cualquier grupe R™, a (1-6Calquila et cualquiera de las
anteriores defini¢iones para R* puede sustituirse opcionalmente por 1 & 2
sustituyenies independientemente seieccionados de (1-6C)alquilo, {1-
6C)alcoxi, hidroxi, carboxi, -CgH{j3.F, (en donde a es 1 a 13), (I-
6C)alquilamino, di(1-6C)alquilamino,  (1-6C)alquilsulfonilo, (1-
6C)alguilaminosulfonilo, di{ 1-6C)alquilaminosulfonilo, (1-
6C)alquilsulfonilamine, aminocarbonile, (1-6C)alquilaminocarbonilo, dif1-
6C)alquilaminocarbonilo, {1-6C)alquilcarbonilamino, {1-
6C)alcoxicarbonilamino; y/o cualquier grupo R®, o (1-6C)alquilo en
cualguiera de las anteriores definiciones para R™ puede sustituirse
opcionalmente por 1, 2 ¢ 3 halo;

R* es:

a) un anillo de 6 miembros seleccionade de fenilo, 3-piridilo y 3,5-

pirimidinilo; sustituido en la posicién que es para al enlazamiento del grupo

6
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-Y-NH- por un grupe seleccionade de R* vy, de manera opcional,
adicionalmente sustituido en un dtomo de carbono en una o dos posiciones
3 (donde sea posible) por 1 6 2 grpos independientemente seleccionados
de R%:

R* se selecciona de:
a) fenilo;
by HET-3" (en donde cuaiquier atomo de nitrdgeno disponible se sustituye
por R* siempre que, con ello, no se cuaternice);
c) HET-15
d) tenoxi, HET-1%-oxi, R®Q-, fenil{1-6C)alcoxi y HET-1°-(1-6Clalcoxi,
e) R¥® R™0O(1-6C)alquilo, amino(l-6C)alquilo, hidroxi(1-6C)alquilo,
fenoxi(1-6C)alquilo, HET-1 -oxi(1-6C)alquilo; ¥
fy fenilamino, fenil(1-6C)alquilamino, HET-1%-amino, HET-1%(1-
6Clalquilamino, (1-6C)alquilamine, N-fenil-N-(1-6C)alquilamino, N-
fenil(1-6C)alquil-N-(1-6C)alquilaming, N-(HET-1%)-N-(1-6Clalguilamine,
N-(HET-1%(1-6C)alquil)-N-(1-6C)alquilamino, y di(1-6C)alquilamino;
en donde cuaiquier anille alquilo, R®™, fenilo, HET-1° 0 HET-3° en
cualquiera de las definiciones a) a f) para R* puede sustituirse
opcionalmente por 1 6 2 sustituyentes independientemente seleccionados de
R,

R™ se selecciona de (1-6C)alquilo, (3-8C)icloalquilo, fenilo
(optionalmente sustituido con 1 & 2 halo), HET-19, R*CO-, fenilcarbonilo
(en donde ¢l fenilo se sustituye opcionalmente con 1 6 2 halo), HET-1"-
carbonilo, (1-6C)alcoxicarbonilo, R¥NHCO-, (1-6C)alcoxisulfonile, {1-
6C)alguilaminosulfonilo, (1-6C)alquilsulfinile y (1-6C)alquilsulfonilo; en
donde cualguier grupo {1-6C)alquilo en cualquiera de las definiciones de
R puede sustituirse opeionalmente por un sustituyente seleccionade de (1-
6C)alcoxi, (1-6CralquilS(O),~ {en donde p' es O, 1 6 2), amino, (I-
6C)alquilamino, hidroxi, carboxi, fenilo {(opcionalmente sustituido con | ¢ 2
halo) y HET-1";

R® y R™ se seleccionan independientemente de R™, R*0-, R¥0CO-,
R¥COO-, halo, ciano, halo(l-6C)alguile, dihalo(i-6Clalguilo, (1-

Jdr
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6C)alcoxi( 1-6Chalquilos, {1-6Cialcoxi( 1-6Clalcoxi, {1-6Chlguilcarbonile ¥y
(1-6C)alquilS(O),- {en donde p es 0, 1 & 2}, en donde cualquier alquilo o
R en cualquiera de los valores anteriores para R* o R puede sustituirse
opcionalmente por 1, 2 6 3 sustituyentes independientemente seleccionados
de R

R R™ y R™ se seleccionan independientemente de R™
(opcionalmente sustituide con 1, 2 6 3 halo o con hidroxi), R*0-
(opcionalmente sustituido con 1, 2 & 3 halo), halo, ciano, carboxi,
carboxi( 1-6C)alquilo, hidroxi, aminocarbonile, -C¢HjznF, (en donde a e |
a 13), -OCH;;.5F: (endondeaes | a 13), RS“S(O}F,-_ (endonde p’* es 0,1 &
2);

cada R*™ R™, R¥ R* R¥ o R se selecciona de (1-6C)alquilo;

cada ARI? ARI® o ARI® es fenilo o un sistema de anillo biciclico
6,5, & 6,6 fusionado, 2n donde los dos anilles son carbociclicos y en donde
por lo menos el anillo enlazado al atomo de nitrdégeno enlazante es
completamente aromético;

cada HET-1%, HET-1°, HET-1°, HET-19, HET-1° o HET-1' es un
anillo heteroarilo de 5 6 6 miembros, que contiene 1, 2, 6 3 heterodtomos
independientemente seleccionades de O, N y 8 (siempre que no haya
enlaces 0-0, 8-S u O-8), en donde cualquier dtomo de azufre puede
oxidarse opcionalmente g un grupo SO o 80O, y en donde ¢ualguier atomo
de carbono puede oxidarse opcionalmente a un grupo carbonilo;

cada HET-2* o HET-2" es un sistema de anillo heterociclico
aromatico o parcialmente saturado, biciclico, 5,5, 5,6, 6,5 & 6,6 fusionado,
que contiene 1, 2, 3 & 4 heterodtomos independientemente seleccionados de
O, N y S (siempre que no haya enlaces 0-0, S-8 u O-8), en los cuales el
anillo directamente enlazado al atomao de nitrdgene enlazante es aromitico,
y cualquiera de los dos anillos del sistema de anillo biciclico puede ser
carboxilico;

HET-3% HET-3° 0 HET-3° se selecciona independientemente de un
anillo heterociclico de 4, 5, 6 & 7 miembres, parcial o completamente

saturado, gue contiene 1, 2, 6 3 heferodtomos independieniemente

(97
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seleccionados de O, N y 8 (siempre que no haya enlaces 0-0, $-5 u O-5),

en donde cuaiquier atomo de azufre puede oxidarse opcionalimente en un

grupo SO o SO,, ¥ en donde cualquier atomo de carbono puede oxidarse

opcionalmente a un grupo carbonilo; excepto que HET-3°, HET-3% o HET-

3° no es 3-oxomorfolin-4-ilo.

En un aspecto adicional de la invencidn se provee un compuestio de la
formula (1B") o su sal farmacéuticamente aceptable, que es un compuesto
de la formula (IB) como ya se indico, en donde:

R'® se selecciona de AR1®, HET-1* y HET-2"; en donde R'" se
sustituye opcionalmente por 1, 6 2 grupos independientemente
seleccionados de R™;

R* e selecciona de halo, R*™, R¥0-, R®*0C0-, R*C0O0-, R*CO-, -
CesHii3.0F, {en donde a es 1 a 13}, -OCcH{5.F, (en donde a es 1 a 13), (1-
6Chalquiltio, di(1-6C)alquilaminocarbonilo, fenilo, HET-1°, AR1"-(i-
6Chalcoxi, HET-1%-(1-6C)alcoxi, en donde cualquier grupo R¥, o (-
6C)alquilo en cualquiera de las anteriores definiciones para R™ pueds
sustituirse opcionalmente por 1 ¢ 2 sustituyentes independientemente
seleccionados de (1-6C)alcoxi, hidroxi, carboxi, -C4H()3.5F, (en donde a es
1al13); yopor 1,263 halo;

R®® es fenilo o 3-piridilo; sustituido en la posicion que es para al
enlazamiento con €] grupo -Y-NH- por un grupo seleccionado de R™ v, de
manera opcional, adicionalmente sustituido en un atomo de carbond en una
o las dos posiciones meta con respecto al enlazamiento con el grupo -Y-
NH- (donde sea posible) por 1| & 2 grupos independientemente
seleccionados de R*;

R™ se selecciona de:

a) fenilo;

b) HET-3° (en donde cualquier Atomo de nitrogeno disponible se sustituye
por R™ siempre que, con ello, no se cuaternice);

d) fenoxi, HET-1%0xi, R®0-, fenil(1-6C)alcoxi y HET-1°(1-6C)alcoxi;

e) R®, R®0(1-6C)alquilo, hidroxi(1-6C)alquile; y

499
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f) fenilamino, fenil(1-6C)alquilamino, HET-1%amino, HET-1°{i-
6Chalquilamino, {1-6C)alquilamine, N-fenil-N-(1-6C)alguilamine y di(l-
, 6C)alquilaminog;

R™ se selecciona de (1-6C)alquiio, fenilo (opcionalmente sustituido
con 1 & 2 halo), HET-1¢, R*CO-, fenilcarbonilo (en donde el fenilo se
sustituye opcionalmente con 1 o 2 halg), HET-"-carbonilo, (1-
6C)alcoxicarbonilo, R*NHCO-, (1-6C)alcoxisulfonilo, (1-
6C)alquilaminosulfonilo, y (1-6C)alquilsulfonilo; en donde cualquier grupo
{1-6C)alquilo en cualquiera de las definiciones de R™ puede sustituirse
opcionalmente por un sustituyente seleccionado de (1-6Calcoxi, (I-
6ChlquilS{O)p'~ {en donde p' es 0, 1 & 2), amino, (1-6C)alquilamino,

@ hidroxi, carboxi, fenilo (opcionalmente sustituido con 1 & 2 halo) y HET-15,

R™ se seleceiona de R¥, halo y ciano;

R¥, R®, R¥* o R™ es (1-6C)alquilo;

AR1" 0 AR1" es fenilo o un sistema de anillo fusionado 6,5, 6 6,6
biciclico, en donde los dos anillos son carbociclicos y en donde por lo
menos el anillo enlazado al dtomo de nitrégenc enlazante es completamente
aromatico;

HET-12, HET-1", HET-1¢, HET-1 0 HET-1" &5 un anillo heteroarilo
de 5 & 6 miembros, que contiene 1, 2, 6 3 heterodtomos independientemente
seleccionados de O, N y 8 (siempre que no haya eniaces 0-O, 8-5 u 0-8),

i en donde cuelquier atomo de azufre puede oxidarse opcionalmente a un
grupe SO o 8O, ¥ en donde cunalquier dtomo de carbono puede oxidarse
opcionalmente a un grupo carbonilo;

HET-2* es un sistema de anillo heterociclico aromitico o
parcialmente saturado, biciclico 5,5, 5,6, 6,5 0 6,6 fusionado, que contiene
1, 2, 2 & 4 heterodtomos independientemente seleccionados de O, Ny 5
(siempre que no haya enlaces 0-O, S-S u 0-5), en los cuvales el anillo
directamente enlazado al dtomo de nitrdgeno enlazante ¢s aromatico, ¥
cualquiera de los dos anillos del sistema de anilio biciclico puede ser

carboxilico;
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HET-3° e3 un anillo heterociclico de 5 6 6 miembros, parcial o
completamente saturado, que contiene I, 2, 6 3 heteroatomos
independientemente seleccionados de O, N ¥ S (slempre que no haya
enlaces O-0, §5-8 u O-8), en donde (-:ualquier atomo de azufre puede
oxidarse opcionalmente a un grupo SO o 8O, v en donde cualquier stomo
de carbono puede oxidarse opcionalmente a un grupe carbonilo; excepto

gue HET-3 no &5 3-oxomorfolin-4-ilo.

En un aspecto adicionai de la invencidn se provee un compuesto de la
formula (IB™) o su sal farmacéuticamente aceptable, gue ¢s un compuesto
de la formula (IB) como ya se indicd, en donde:

R" se selecciona de AR1* y HET-2% en donde R se sustituye
opcionalmente por | 6 2 grupos independientemente seleccionados de R

R™ se selecciona de halo, R®™, R*0-, R*OCO-, -CHg.Fa (en donde
a ¢s | a 13), y (1-6Calquiltio;

R® es fenilo o 3-piridilo; sustituido en la posicion que es para al
enlazamiento con el grupo -Y-NH- por un grupo seleccionado de R* y, de
manera opcional, adicionalmente sustituido en un dtomo de carbono en una
o las dos posiciones que son meta al enlazagiento con el grupo ~Y-NH-
(donde sea posible} por 1 6 2 grupos independientemente seleccionados de
R%;

R* se selecciona de:

a} fenilo,

b) HET-3 {en donde cualquier 4tomo de nitrégeno disponibie se sustituye
por R™ siempre que, con ello, no se cuaternice);

d) fenoxi, HET-1%oxi, R®Q-, fenil(1-6C)alcoxi y HET-141-6Chaleoxi;

¢) R® e hidroxi(1-6Caiquilo; y |

f) fenitamino y N-fenil-N-(1-6C}alquilamino;

R*® se selecciona de (1-6C)alquilo, bencile, HET-1¢, R¥*CO.,
fenilcarbonilo {en donde el fenilo se sustituye opcionaimente con 1 ¢ 2
halo), HET-1%-carbonilo, (1-6C)alcoxicarbonilo y (1-6C)alquilsulfonilo;

R se selecciona de R* halo y ciano;

e
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R™ R™ R®™ y R™ se seleccionan independientemente de (1-
6Clalquilo;

ARI" se selecciona de fenilo, naftilo, indenilo vy dihidroindeniio;

HET-1° 0 HET-19 es piridilo;

HET-2" es 1,3-benzodioxolilo;

HET-3° se selecciona de morfolino, morfolinilo, piperazinilo y
piperidinilo.

En un aspecto adicional de la invencion se provee un compuesto de la
féormula (IB™), o su sal farmacéuticamente aceptable, que es un compuesto
de la formula (IB) como ya se indicd, en donde
R™ se selecciona de fenilo, l-naftile y 2-nafiilo, seleccionado
opcionalmente con 1, 2 ¢ 3 fluoro;

R es fenila o piridilo; sustituido come se describe por un grupo R* y un
grupo R

R™ s halo, preferiblemente fluoro o cloro;

R* es morfolino, acilpiperazinilo o fenilo.

En un aspecto adicional de la invencion se provee un compuesto de la
formula (IB™), ¢ su sal farmacéuticamente aceptable, que es un compuesto
de la foérmula {(I1B) come ya se indico, en donde
R'" se selecciona de fenilo, 1 -naftilo y 2-naftilo, opcionalmente sustituido
con 1,2 63 fluoro;

R es fenilo o piridilo; sustituido como se describe por un grupe R* y un
grupo R™

R es halo, prefetiblemente fluoro o cloro;

R* es morfolino o acilpiperazinilo.

Compuestos preferidos de la invencién son uno cualquiera de los
siguientes, o sus sales farmacéuticamente aceptables y/o sus profarmacos:
N-[4-(4-morfelinil}fenil)-5-[[3-(fenilmetoxi)enillaminoj-1,3,4-oxadiazol-
2-carboxarnida;
5-[(4-cloro-3-metilfenil)amino]-N-[4-(4-morfolinil)fenil]- 1,3,4-oxadiazol-

2-carboxamida;

S
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5-I{4-clorofenil)amino]-N-[4-(4-morfolinil}enil]- 1,3 ,4-oxadiazol-2-
carboxamida;

5-[(2,3-dihidro- | H-inden-3-tl}amino]-N-{4-{4-morfolinil }fenil]-1,3,4-
oxadiazol-2-carboxamida:
5-[(3-metilfenil}Jamino]-N-[4-(4-morfolinil)}fenil)-1,3,4-oxadiazol-2-
carboxamida;
N-[4-(4-morfolinil)fenil]-3-(1-naftalenilamino)-1,3,4-oxadiazol-2-
carboxamida;

5-[(3,4-difluorofenillamino]-N-[4-(4-morfolinil}fenil]-1,3 4-oxadiazol-2-
carboxamida;

acido 3-115-{ {1 4-(4-morfolinil)fenil}amino]carbonil]-1,3,4-oxadiazoi-2-i1)
amino]-benzoico, éster etilico;
5-[(3-etilfenil)aming]-N-[4-(4-morfolinil}eml)- 1,3 4-oxadiazol-2-
carboxamida;
5-[(3-clorofenil)amino]-N-[4-(4-morfolinil}enil]-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-morfolinil}fenil]-1,3,4-oxadiazol-2-
carboxamida;

5-[(3,4-dimetilfenilJamino]-N-[4-(4-morfolinil }fenil]-1,3,4-oxadiazol-2-
carboxamida;

5-[(3-cloro-4-metilfenil)aming]-N-[4-(4-morfolinil}enil]- 1,3 ,4-oxadiazol-
2-carboxamida,

5-[[3-(metiltio}eniljamino]-N-[4-(4-morfolinil }fenil]-1,3 4-0xadiazol-2-
carboxamida, |
5-[(4-fluoro-3-metilfenil)amino]-N-[4-(4-morfolinil)fenil]-1 ,3,4-oxadiazol-
2-carboxamida,

5-[(3,5-dimetilfenil Jamino]-N-{4-(4-morfolinil)fenil]-1,3,4-oxadiazol-2-
carboxamida, _
5-[(2,5-difluorofeniljamino]-N-{444-morfolinityfenil]-1,3 4-oxadiazol-2-

carboxamida,



WO 2006/064189 . CT/GB2005/004726
5-[(2,3-difluorofenil yamino]-N-[4-{4-morfolinil )fenil]-1,3,4-oxadiazol-2-
carboxamida,

5-[(2,4-difluorofenil Jamino }-N-{ 4-(4-morfolinil yfenil]- 1,3 ,4-oxadiazol-2-
carboxamida;

5-[[4-(1,1-dimetiletilYfenil J]amino]-N-[4-{4-morfolinii )fenil]-1,3,4-
oxadiazol-2-carboxamida;
5-[{(4-metilfenil)amino]-N-[4-(4-morfolinil}fenil]-1,3,4-oxadiazol-2-
carboxamida,;
N-[4-(4-morfolinii)fenil]-5-(fenilamino)-1,3,4-oxadiazol-2-carboxamida;
N-[4-(4-morfolinil)fenil])-5-[[3-(trifluorometil yfenilJaminoj-1,3,4-oxadiazol-
2-carboxamida;

5-[(4-fluorofeniljamino]-N-[4-(4-morfolinil)fenijl]-1,3 ,4-oxadiazol-2-
carboxamida;
5-[(2-clorofenilyamino]-N-{4-(4-morfolinil)fenil]-1,3,4-oxadiazol-2-
carboxamida;

5-[(2-cloro-4-metilfenil)aminc]-N-[4-(4-morfolinil}fenil]- 1,3 ,4-oxadiazol-
2-carboxamida;
5-[(2,3-dimetiifenil)amino]-N-[4-(4-morfolinil)fenil]-1,3,4-oxadiazol-2-
carboxamida;
5-1{2-AluorofenilJamino)-N-[4-(4-morfolinil)tenil]-1,3,4-oxadiazol-2-
carboxamida;

5-[(2-metilfenillamine]-N-{4-(4-morfolinilifenil]-1,3 4-oxadiazol-2-
carboxamida;

5-[(3-fluorofenilyamino]-N-[4-(4-mocfolinil)fenil]- 1,3,4-oxadiazol -2~
carboxamida;

5-[[2-( 1-metiletil)fenil]Jamino]-N-[4-{4-morfolinil)fenil]- 1,3,4-oxadiazol-2-
carboxamida;

5-[{4-metoxifeniljamino]-N-[4-(4-morfolinil )fenil]-1,3,4-oxadiazol-2-
carboxamida,
5-(1,3-benzodioxol-5-ilamino)-N-[4-(4-morfolinil)fenil]-1,3,4-oxadiazol-2-

carboxamida,
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5-1{2-yodofenil)amino]-N-{4-{4-morfolinil)fenil]-1,3,4-oxadiazol-2-
carboxamida;

N-{3-cloro-4-(4-merfolinil)fenil]-5-[(3-metilfenil}amino-1,3 4-oxadiazol-
2-carboxamida;
N-[3-fluoro-4-(4-morfolinil}enil]-5-(1-naftalenilamino)-1,3,4-oxadiazoi-2-
carboxamida;

N-[3-cloro-4-(4-morfolinil)fenil]-5-( 1-naftalenilamino)-1,3, 4-oxadiazol-2-
carboxamida;

5-[(3,4-difluorofenii Jamino]-N-[3-metil-4-(4-morfolinil}fenil]-1,3,4-
oxadiazol-2-carboxamida;

N-[3-metil-4-(4-morfolinil)fenil ]-5-[( 3-metilfenil jamino]-1,3,4-oxadiazol-
2-carboxamida;

N-{3-fluoro-4-{4-morfolinil)fenil]-5-[ (3-metilfenil)amino]-1,3,4-oxadiazol-
2-carboxamida,
N-[3-cloro-4-(4-morfolinii)fenil]-5-[{2-fluorofenillamino]-1,3 4-oxadiazol-
2-carboxamida,

N-[3-fluoro-4-(4-morfolinil enil]-5-[(2-fluorofenilyamino]-1,3,4-oxadiazol-
2-carboxamida;
5-[(2-fluorofenil}amino}-N-[3-metil-4-(4-morfolinil)fenil]-1,3,4-oxadiazol-
2-carboxamida;
N-[3-ciano-4-(4-morfolinil)fenil]-5-(1-naftalenilamino)-1,3,4-oxadiazol-2-
carboxamida;
5-[(2,5-difluorofenil)amino]-N-[6-(4-morfolinil}-3-piridinil]-1,3,4-
oxadiazol-2-carboxamida;

N-{6-{4-morfolinit})-3-piridinil}-5-{1 -naftalenilamine)-1,3,4-oxadiazol-2-
carboxamida;
3-[(2-fluorofenil)amine]-N-[6-(4-morfolinil}-3-piridinil]-1,3,4-oxadiazo]-2-
carboxamida,

5-[(3-fluorofenil)amino]-N-[6-(4-morfolinil}-3-piridinii]- 1,3 ,4-oxadiazol-2-
carboxamida;

5-[(3-metiifeni)amino]-N-{6-(4-mocfolinil)-3-piridinil)- 1,3,4-oxadiazol-2-

carboxamida:

5
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5-[[4-(1,1-dimetiletil)fenil]amino]-N-[6-(4-morfolinil}-3-piridinil]-1,3,4-
oxadiazol-2-carboxamida;

5-[(3-clorofenil)amino]-N-[ 6-(4-morfolinil}-3-piridinil]-1,3,4-oxadiazol-2-
carboxamida;

N-[6-(4-morfolinil}-3-piridinii]-5-(2-naftalentlamino})- 1,3,4-oxadiazol-2-
carboxamida;
N-[5-¢loro-6-(4-morfolinil}-3-piridinil}-5-[(3,4-difluorofenil)amino]-1,3,4-
oxadiazol-2-carboxamida;
5-1(a-clorofenil)amino]-N-{6-{4-morfolinil}-3-piridinit}-1,3,4-oxadiazol-2-
carboxamida;

N-[5-¢loro-6-(4-morfolinil )-3-piridinil]-5-[( 2-fluorofenil Jamino]-1,3,4-
oxadiazol-2-carboxamida;

5-[(3,4-difluorofenil Jamino}-N- [6-(4-morfolinil }- 3-piridinil - 1,3,4-
oxadiazol-2-carboxamida;
5-1(3-bromofenil)amino]-N-[6-(d-morfolinil}-3-piridinil]-1.3,4-oxadiazol-2-
carboxamida;
5-[(2,3-diflyorofenillamino]-N-[6-(4-morfolinil}-3-piridinil]-1,3,4-
oxadiazol-2-carboxamida;
N-[5-clore-6-(4-morfolinil)-3-piridinil]-5-[(3-metilfenil)amino]-1,3,4-
oxadiazo!-2-carboxamida;
5-[(4-metilfenilJamino}-N-[6-(4-morfolinil)-3-piridinil]-1,3,4-oxadiazol-2-
carboxamida;

5-{{4-fluorofeniljamino]-N-{6-{ 4-morfolinil)-3-piridinil}-1 3,4-oxadiazol-2-
carboxamida;
N-[6-{4-morfolinil)-3-piridinit]-5-(fenilamino)-1,3,4-oxadiazol-2-
carooxarmida;
5-(1,3-benzodioxol-5-ilamine)-N-[6-(4-morfolinil}3-piridinil]-1,3,4-
oxadiazol-2-carboxamida;
5-[(3-metoxifenilamine]-N-[6-(4-morfolinil)-3-piridinill- 1,3 ,4-oxadiazol-
2-carboxamida;
5-[(2,4-difluorofenil)aming]-N-[6-(4-morfolinil}-3-piridinil]-1,3,4-

oxadiazol-2-carboxamida;
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N-{4-(4-acetil-1-piperazinil Henil |-5-[{3-metilfeniliamino]- 1,3 4-oxadiazol-
2-carboxamida,
N-[4-(4-acetil-1-piperazinil)fenil]-5-(1-naftalenilamine)-1,3,4-oxadiazol-2-
carboxamida;

N-[4-(4-metil-1 -piperazinil}enil]-5-(1-naftalenilamine)- 1,3,4-oxadiazol-2-
carboxamida;

N-[4-(4-acetil-1-piperazinil )Jfenil]-5-[( 2-fluorofenil)Jamino]-1,3,4-oxadiazol-
2-carboxamida;
N-[4-{4-acetil-1-piperazinil)-3-metilfenil]-5-[(3,4-difluorofenil yamino]-
1,3.,4-oxadiazol-2-carboxamida;

5-{(2-fluorofeniDamino]-N-{4-[4-( 1 -metiletil)-1 -piperazinil}fenil}-1,3,4-
oxadiazol-2-carboxamida;
5-[(3-metilfenil}amino)-N-[4-(4-metil-1-piperazinil }fenil }-1,3,4-oxadjazol-
2-carboxamida;

N-[4-(4-acetil-1-piperazinil }-3-metilfenil]-5-[(3-metilfenil)amino]-1,3,4-
oxadiazol-2-carboxamida;

acido  4-[2-fluoro-4-[[[5-(1-nafialenilamino)-1,3,4-oxadiazol-2-il]carbonil]
amino}fenil]-1-piperazinacarboxilico, 1,1-dimetiletil éster;
5-[(2-fluorofenil}amino]-N-[4-[4-(feniimetil)- 1 -piperazinil]fenil]-1,3,4-
oxadiazol-2-carboxamida;
N-14-{4-acetil-1-piperazinil)-3-metiifentl]-5-1(2-fluorofeni)yamino}-1,3,4-
oxadiazol-2-carboxamida;

acido 4-[2-fluoro-4-[[[5-[(2-fluorofenil)amino]-1,3,4-oxadiazol-2-il]
carbonil|Jamino]fenil]-1-piperazinacarboxilico, 1,1-dimetiletil éster;
5-[{2-fluorofenil)amina]-N-4-(4-metil- | -piperazinil fenil]-1,3 4-oxadiazol-
2-carboxamida;

acido 4-[4-[[{5-[(2-fluorofenil)amino]-1,3,4-oxadiazol-2-iljcarbenil]lamino]
fenil]-1-piperazinacarboxilico, 1,1-dimetiletil éster;
5.[(2-fluorofenil)amino]-N-f4-[4-(4-piridinil)- 1 -piperaziniljfenil]-1,3,4-
oxadiazol-2-carboxamida;
5-(1-naftalenilamino)-N-[3-(1-piperidinil)fenil}-1,3,4-oxadiazol-2-

catboxamida;

Y
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5-[(3-metilfenil Jamino]-N-[4-( 1 -piperidinil)fenil]-1,3 4-oxadiazol-2-
carboxamida;

5-[(2-fluorofenil jJamino]-N-{4-(1 -piperidinil Yfenil]-1,3,4-oxadiazol-2-
carboxamida;

N-[6-(4-metil-1-piperazinil)-3-piridinil]-5-( i -naftalenilamino)-1,3 4-
oxadiazol-2-carboxamida;
5-[(3-metilfenil)amino]-N-[6-(4-metil-1-piperazinil)-3-piridinil]-1,3 4~
oxadiazol-2-carboxamida;
N-{6-(4-benzoil-1-piperazinil}-3-piridinil}-5-[(2-fluorofenil}amino]-1,3,4-
oxadiazol-2-carboxamida;

N-[6-[4-(3-fluorobenzoil }-1-piperazinil]-3-piridinil]-5-[(2-
fluorofenilyamino]-1,3,4- oxadiazol-2-carboxamida;
5-[(2-fluorofenil}amino]-N-[6-[4-(metilsulfonil} 1-piperazinill-3- piridinil]-
1,3.4-oxadiazol-2-carboxamida,;
N-[6-{4-(4-flusrobenzoil)-1-piperazinil]-3-piridinil ]-5-{(2-fluorofenil)
amino]-1,3,4-oxadiazel-2-carboxamida;

5-[{2-fluorofenil Jamino]-N-{6-(4-metil- 1 -piperazinil }-3-piridinil}-1,3,4-
oxadiazol-2-carboxamida;

acido 4-[5-[[[5-[(2-fluorofenil )Jamine]-1,3,4-oxadiazol-2-il]carbonil]
amino J-2-piridinil]- 1-piperazinacarboxilico, 1, 1-dimetiletil éster;
N-{6-(4-acetil-1-piperazinil)-3-piridinii}-5-[{2-fluorofeniljamine}-1 3,4~
oxadiazol-2-carboxamida;
5-[(2-fluorofenil)amino]-N-[6-[4-(4-piridinilcarbonil)-1-piperazinil }-3-
piridini}-1,3 4-oxadiarol-2-carboxamida;
5-[(2-fluorofenil}amino}-N-{6-fenoxi-3-piridini!)- 1,3 ,4-oxadiazol -2-
carboxamida;
5-{{2-fluorcfenil}amina]-N-[6-(fenilamino}-3-piridinil]-1,3,4-oxadiazol-2-
carboxamida;

N-{6-butoxi- 3-piridinil)}-5-((2-fluorofeniljamino]- 1,3,4-oxadiazol-2-
carboxamida;
5-[(2-fluorofenil}amino)-N-[6-(3-piridiniloxi)-3-piridinil]-1,3,4-oxadiazol-

2-carboxamida;
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5-[(2-fluorofenilyamino}-N-[6-(4-hidroxibutil}-3-piridinil]-1,3,4-oxadiazol-
2-carboxamida;

5-[(2-fluorofeni)amino}-N-[4-(fenilmetoxi)enil]- 1 ,3,4-oxadiazol-2-
carboxamida;

N-{4-butilfenil}-5-{{2-fluorcfenil jJamine]-1,3,4-oxadiazol-2-carboxamida;
5-[(2-fluorofenil)amino]-N-[4-(2-piridiniimetoxifenil]- 1,3, 4-axadiazol-2-
carboxamida;

5-[(2-fluorofenil)amino}-N-[4-{metilfenilamino)fenil]-1,3 4-oxadiazol-2-
carboxamida;

N-f1,1"-bifenil]-4-il-5-[( 2-fluorofenil}aminol-1,3,4-oxadiazol-2 -
carboxamida; y/o

meiil {trans-4-{4-{{{5-{piridin-2-1lamino)-1,3,4-oxadiazol-2-iljcarbonil }
amino)fenil]ciclohexil jacetato;

metil {trans-4-[4-[({5-](3-etoxifeniDamino]-1,3 4-oxadiazal-2-il }carbonil)
amino}fenil}ciclohexiljacetato,

metil [trans-4-(4-{[{5-{[3-(benciloxi}fenil]amino}-1,3,4-oxadiazoi-2- if)
carbonil] amino }fenif)ciclohexil]acetato;

metil {trans-4-[4-[{{5-]{4-clorofenil}amino}-1,3,4-0xadiazol-2-i1} carbonil)
aminoifenil}ciclohexil)acetato;

metil (rans-4- (4-[({5-{(2,4,5-td fluoro feni Damine]- 1,3,4-oxadiazol-2-i1}
carbonillamino]tenil }ciclohexii)acetato;

meti! trang-4-{4-[({5-[(2~-fluorofeniDamino]- .3 d-oxadiazol-2-il} carboni))
aminolfenil jciclohexanocarboxilato;

metil (¢rans-4-{4-[({5-[(2-fluorofenillamino]-1,3,4-oxadiazol-2-i{ } carbonii)
amino}fenil}ciclohexilacetato;

dcido {trans-4-[4-{}{]5-(piridin-2-ilamino)-1,3,4-oxadiazol-2-il} carbonil }
amnoYieniijeiclohexil Jacético;

acido {trans-4-{4-[({5-[(3-etoxifenil}amino]-1,3,4-o0xadiazo}-2-il } carbonil)
amino]fenil }ciclohexilacético;

acido [trans-4-(4-{[{5-{[3-(benciloxi)fenillamino}-1, 3 4-oxadiazol-2- il)

carbonillamino} fenil)ciclohexilJacético,

A
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5-[(2-fluorofenilyamino}-N-[6-(4-hidroxibutil}-3-piridinil]-1,3,4-oxadiazol-
2-carboxamida;

5-[(2-fluorofeni)amino}-N-[4-(fenilmetoxi)enil]- 1 ,3,4-oxadiazol-2-
carboxamida;

N-{4-butilfenil}-5-{{2-fluorcfenil jJamine]-1,3,4-oxadiazol-2-carboxamida;
5-[(2-fluorofenil)amino]-N-[4-(2-piridiniimetoxifenil]- 1,3, 4-axadiazol-2-
carboxamida;

5-[(2-fluorofenil)amino}-N-[4-{metilfenilamino)fenil]-1,3 4-oxadiazol-2-
carboxamida;

N-f1,1"-bifenil]-4-il-5-[( 2-fluorofenil}aminol-1,3,4-oxadiazol-2 -
carboxamida; y/o

meiil {trans-4-{4-{{{5-{piridin-2-1lamino)-1,3,4-oxadiazol-2-iljcarbonil }
amino)fenil]ciclohexil jacetato;

metil {trans-4-[4-[({5-](3-etoxifeniDamino]-1,3 4-oxadiazal-2-il }carbonil)
amino}fenil}ciclohexiljacetato,

metil [trans-4-(4-{[{5-{[3-(benciloxi}fenil]amino}-1,3,4-oxadiazoi-2- if)
carbonil] amino }fenif)ciclohexil]acetato;

metil {trans-4-[4-[{{5-]{4-clorofenil}amino}-1,3,4-0xadiazol-2-i1} carbonil)
aminoifenil}ciclohexil)acetato;

metil (rans-4- (4-[({5-{(2,4,5-td fluoro feni Damine]- 1,3,4-oxadiazol-2-i1}
carbonillamino]tenil }ciclohexii)acetato;

meti! trang-4-{4-[({5-[(2~-fluorofeniDamino]- .3 d-oxadiazol-2-il} carboni))
aminolfenil jciclohexanocarboxilato;

metil (¢rans-4-{4-[({5-[(2-fluorofenillamino]-1,3,4-oxadiazol-2-i{ } carbonii)
amino}fenil}ciclohexilacetato;

dcido {trans-4-[4-{}{]5-(piridin-2-ilamino)-1,3,4-oxadiazol-2-il} carbonil }
amnoYieniijeiclohexil Jacético;

acido {trans-4-{4-[({5-[(3-etoxifenil}amino]-1,3,4-o0xadiazo}-2-il } carbonil)
amino]fenil }ciclohexilacético;

acido [trans-4-(4-{[{5-{[3-(benciloxi)fenillamino}-1, 3 4-oxadiazol-2- il)

carbonillamino} fenil)ciclohexilJacético,

A
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5-[(2-fluorofenilyamino}-N-[6-(4-hidroxibutil}-3-piridinil]-1,3,4-oxadiazol-
2-carboxamida;

5-[(2-fluorofeni)amino}-N-[4-(fenilmetoxi)enil]- 1 ,3,4-oxadiazol-2-
carboxamida;

N-{4-butilfenil}-5-{{2-fluorcfenil jJamine]-1,3,4-oxadiazol-2-carboxamida;
5-[(2-fluorofenil)amino]-N-[4-(2-piridiniimetoxifenil]- 1,3, 4-axadiazol-2-
carboxamida;

5-[(2-fluorofenil)amino}-N-[4-{metilfenilamino)fenil]-1,3 4-oxadiazol-2-
carboxamida;

N-f1,1"-bifenil]-4-il-5-[( 2-fluorofenil}aminol-1,3,4-oxadiazol-2 -
carboxamida; y/o

meiil {trans-4-{4-{{{5-{piridin-2-1lamino)-1,3,4-oxadiazol-2-iljcarbonil }
amino)fenil]ciclohexil jacetato;

metil {trans-4-[4-[({5-](3-etoxifeniDamino]-1,3 4-oxadiazal-2-il }carbonil)
amino}fenil}ciclohexiljacetato,

metil [trans-4-(4-{[{5-{[3-(benciloxi}fenil]amino}-1,3,4-oxadiazoi-2- if)
carbonil] amino }fenif)ciclohexil]acetato;

metil {trans-4-[4-[{{5-]{4-clorofenil}amino}-1,3,4-0xadiazol-2-i1} carbonil)
aminoifenil}ciclohexil)acetato;

metil (rans-4- (4-[({5-{(2,4,5-td fluoro feni Damine]- 1,3,4-oxadiazol-2-i1}
carbonillamino]tenil }ciclohexii)acetato;

meti! trang-4-{4-[({5-[(2~-fluorofeniDamino]- .3 d-oxadiazol-2-il} carboni))
aminolfenil jciclohexanocarboxilato;

metil (¢rans-4-{4-[({5-[(2-fluorofenillamino]-1,3,4-oxadiazol-2-i{ } carbonii)
amino}fenil}ciclohexilacetato;

dcido {trans-4-[4-{}{]5-(piridin-2-ilamino)-1,3,4-oxadiazol-2-il} carbonil }
amnoYieniijeiclohexil Jacético;

acido {trans-4-{4-[({5-[(3-etoxifenil}amino]-1,3,4-o0xadiazo}-2-il } carbonil)
amino]fenil }ciclohexilacético;

acido [trans-4-(4-{[{5-{[3-(benciloxi)fenillamino}-1, 3 4-oxadiazol-2- il)

carbonillamino} fenil)ciclohexilJacético,

A
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acido (trans-4-14-[( {5-[(4-clorofeniiyaminol- 1,3 4-oxadiazol-2-i} } carbonil)
amino]fenit) ciclohexilacético;
(trans-4-14-[(15-1(2,4,5-trifluorofeniljamino}- 1,3 4-oxadiazo}-2-il } carbonil )
amino]fenil ) ciclohexilacetato de sodio,
acido trans-4-{4-[({5-[(2-fluorofenil jamino - 1,3,4-oxadiazol-2-i] } carbonil )
amine] fenil jciclchexanocarboxilico;
acido (trans-4-{4-1({5-[(Z-fluorofenil)amino]- 1,3, 4-oxadiazo)-2-il}
carbonil} amino)fenil} ciclohexil)acético;
5-[{2-fluorofenillaminoj-N-{4-[4-(2-hidrexietil)ciclohexil)fenil }-1.3 4-
oxadiazol-2 -carboxamida,
N-{4-{trans-4-(2-amino-2-oxoetil jeiclohexil }fenil }-5-[(3-etoxifenil)amine]-
1,3,4- oxadiazol-2-carboxamida;
5-[(2-fluorofenil}amino}-N-(3-fenoxipropil)-1,3,4-oxadiazol-2-
carboxamida;
5-[(3-metilfenil)amino]-N-(3-fenoxipropil)-1,3,4-oxadiazol-2-carboxamida;
5-{3-{benciloxi)eniljamino }-N-(3-fenoxipropil)- 1,3,4-oxadiazol-2-
carboxamida; '
N-{4-ciclohexilfenil)-5-{(2-fluorofenil)amine]- 1,3 ,4-oxadiazol-2-
carboxamida,
N-{4-ciclohexilfenil}-5-{(3,4-difluorofenil)aminel-1,3,4-oxadiazol-2-
carboxamida;
5-{[3-{benciloxi)feniilamine}-N-(4-ciclohexilfenil}-1,3,4-0xadiazo)-2-~
carboxamida;
N-[4-(4-acetilpiperazin-1-il)fenii]-5-{(3-isopropoxifenil}amino]-1,3,4-
oxadiazol-2-carboxamida;
N-]4-{4-acetilpiperazin-1-il)fenii]-5- {{4-(metiltio}fenil Jamino}-1,3 ,4-
oxadiazol-2-carboxamida;
N-{4-(4-acetilpiperazin- {-il}fenil]-5-{{4-(benciloxi)fenil}amino}-1,3 4-
axadiazol-2-carboxamida,
5-[(5-bromo-2,4-difluorofenil)Jamino}-N-{(4-morfolin-4-ilfenil}-1.3,4-

axadiazol-2-carboxamida;

S0
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5-{12,4-difluoto-5-(irifluarometil}feniljamino } -N-(6-mortolin-4-ilpiridin-3-
il)-1,3,4-oxadiazol-2-carboxamida;

N-(6~morfolin-4-ilpiridin-3-il}-5-{ [3-{triflucrometilfeniljamino }-1,3,4-
oxadiazol-2-carboxamida;
5-[{4-metilpiridin-2-iDamino]}-N-(é-mortolin-4-ilpiridin-3-11)-1,3,4-
oxadiazol-2-carboxamida;

5- {[2- fluoro-5-(trifluorometi{)fenillamina }-N-{4-morfolin-4-ilfenil)} 1,3,4-
oxadiazol-2-carboxamida;

5-{[4-fluoro-3-(trifluorometii eniljamino } -N-(4-morfolin-4-ilfenil)- 1,3 4-
oxadiazol-2-carboxamida;
3-[{3-isopropoxifeniljamino]-N-(6-morfolin-4-ilpiridin-3-1})-1,3,4-
oxadiazol-2-carboxamida;
N-{6-morfolin-4-ilpiridin-3-i1)-5-[(3-fenoxifenil jaminol-1,3 4-oxadiazol-2-
carboxamida;
N-(6-morfolin-4-ilpiridin-3-ii}-3-{{3-(triftuorometoxi}fenitlamino} -1,3,4-
oxadiazol-2-carboxamida;

N-{6-morfelin-4-ilpiridin-3-il)-5-{ [3-(piridin-2-ilmetoxi)fenil] amino}-

1,3 4-oxadiazol-2-carboxaimida;
5-[(3-etoxifenil)amino]-N-(6-moriolin-4-ilpiridin-3-it)-1,3,4-oxadiazol-2-
carboxamida;
N-{4-{4-acetilpiperazin-1-il)fenil]-5-[(3-etoxifenil)aminol-1,3 4-oxadiazol-
2-carboxamida,;

S-(bifenil-3-ilamino)-N-(6-morfolin-4-ilpiridin-3-il}- 1,3,4-oxadiazol -2.-
carboxamida;

5-{13-{benciloxi)fenil]amino } -N-{6-morfolin-4-ilpiridin-3-il)-1,3,4-
oxadiazal-2~carboxamida;

etil 3-[(5-{[(6-morfolin-d-ilpiridin-3-iljamincjcarbonil } -1,3,4-0xadiazol-2-
ilyamino]benzoato;

tere-butil 3-[{5-{[(6-morfolin-4-ilpiridin-3-ilaminolcarbonii}-1,3,4-
oxadiazof-2-ilJaminolbhenzoata;
5-[(3-yodofeniDamino]-N-(6-morfolin-4-ilpiridin-3-il)-1,3,4-oxadiazol-2-

carboxamida;
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N-{6-metoxipiridin-3-i1}-5-( 1 -naftilamino)-1,3,4-oxadiazol-2-carboxamida,
N-{3-fluoro-4-morfolin-4-ilfenil)-5-[(4-fluorofenilamino]-1,3 4-oxadiazol-
2~carboxamida;

5-1(2,5-difuoro feniDamino }-N-(3- fluore-4-morfolin-4-ilfeni})- 1,3,4~
oxadiazol-2-carboxamida;
5-anilino-N-{3-flucro-4-morfolin-4-ifenil)-1,3,4-oxadiazol-2-carboxamida;
N-(3-fluora-4-morfolin-4-ilfenil)-5-§{ 3-fluorofenil)amino]-1,3,4-oxadiazol -
2-carboxamida;

N-{3-fluoro-4-morfolin-4-iifenil)- 3-[(4-metilfeniDaminol-1,3,4-oxadiazol-
2-carboxamda;
5-[(2,4-difluorofeniliamino]-N-(3-fluoro-4-morfolin-4-ilfenil)-1,3,4-
oxadiazol-2-carboxamida;

5-[(3-bromofenil}aminol-N-(3~ fluoro-4-maorfolin-4-ilfenii} 1, 3,4 oxadiazol
2-carboxamida;
5-[{4-clorofenil}amino]-N-(3-fluoro-4-morfolin-4-ilfenil)-1,3,4-oxadiazoi-
2-carboxamida;
N-(3-fluoro-4-morfolin-4-ilfenil)-5-(Z-naftilamino)-1,3,4-oxadiazol-2-
carboxamida; 5-[(3,4-difluorofenil)amino]-N-(3-fluoro-4-morfolin-4-
ilfenil)-1,3 4-oxadiazol-2-carboxamida;

5-[{2,3-di fluorofeniDamino -N-(3-fluoro-4-morfolin-4-ilfenii)-1,3,4-
axadiazol-2-carboxamida;

etit 3-{(5-{[{(3-fuoro-4-morfolin-d-ilfenilyamino]jearbonil}-1,3 ,4-oxadiazol-
2- ilJaminolbenzoato;
N-(5-clora-6-morfolin-4-ilpiridin-3-i)-5-f(4-fluorofenilyamino]-1,3 4~
oxadiazol-2-carboxaniida;
N-(5-cloro-6-morfolin-4-ilpiridin-3-il}-5-[{{2-metilfenil)amino]-1,3 4-
oxadiazol-2-carboxamida,
N-(5-cloro-6-morfolin-4~ilpiridin-3-if)-5-[(3-clorefenil)amine]-1,3,4-
oxadiazol-2-carboxamida;
N-(5-cloro-6-morfolin-4-ilpiridin-3-i})-5-[(Z-metoxifeniljaminol-1,3,4-

oxadiazol-2-carboxamida;

Sz
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N-(5-cloro-6-morfolin-4-ilpiridin.3-1))-5-[{4-metoxifenil Jamino]-1,3 ,4-
oxadiazol-2-carboxamida;
N-{5-cloro-6-morfolin-4-ilpiridin-3-i1)-5-1(2,5-difluorofenil}amino]- 1,3 4-
oxadiazol-2-carboxamida;
5-aniling-N-(5-¢cloro-6-morfolin-4-itpiridin-3-il)3-1,3,4-oxadiazol-2-
carboxamida;

5-[(3~bromofenilamino }-N-(3-cloro-6-morfolin-4-ilpiridin-3-i)-1,3,4-
oxadiazol-2-carboxamida;

N-{ 5-cloro-6~-morfolin-4-ilpiridin-3-i0-5-{(3-fluorofenilJamino}-1,3,4-
oxadiazol-2-carboxamida;
N-{5-cloro-6-morfolin-4-ilpiridin-3-iD-5-{(4-metlfeniljaminoj-1,3,4-
oxadiazol-2-carboxamida;
N-(5-clorg-6-morfolin-4-ilpiridin-3-11)-53-(2,6-difluorofenillaminoi- 1,3 4-
oxadiazol-2-carboxamida;

N-{5-cloro-6-morfolin-4- tipiridin- 3-11)-5-[( 2-clorofenil}aminc}- 1,3,4-
oxadiazol-2-carboxamida;
N-{5-cloro-6-morfolin-4-iipiridin-3-i1)-5-[{4~clorofenil Jamino)-1 ,3,4-
axadiazol-2-carboxamida;

N-{5-cloro-6-motfolin-4-ilpiridin-3-il}-5-¢ 2-naftilamine)-1,3,4-oxadiazol-2-
carboxartiida;
N-{5-¢cloro-6-morfolin-4-ilpiridin-3-if}-5-{(3-metoxifenilamine]-1,3,4-
oxadiazoi-2-carboxamida;
5-I{4-terc-butilfeniDaminol-N-(5-cloro-6-morfolin-4-itpiridin-3-il}- 1,3,4-
oxadiazol-2-carboxamida;
N-(3-cloro-6-morfolin-4-ilpiridin-3-il}-5-[{2,3-difluorofeniljamino]- 1,3,4-
oxadiazol-2-carboxamida;

etil 3-{(5-{{{5-cloro-6-morfolin-d-ilpiridin-3-il)aminolecarbonil}-1,3,4-
oxadiazol-2-iDaminolbenzoato;
N-(5-cloro-6-morfolin-4-ilpiridin-3-il}-5-{1-naftilamine)-1,3,4-oxadiazof-2-
carboxamida;

N-{4-[cis-2,6-dimetilmorfolin-4-il }feni) }-5-[(3-metilfenil) amino]-1,3 4-

oxadiazol-2-carboxamids;

Si5
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5-[(3 ,4-difluorofeniljamino]-N-{4-[cis-2 6-dimetiimorfoiin-4-ifj{eni! } -
1,3.4-oxadiazol-2-carboxamida;
N-[4-(4-acetil-1,4-diazepan-1-il)fenil]-5-{(2-fluorofeniljamine]-1,3,4-
oxadiazol-2-carboxamida;

N-[4-(4-acetil-1 4-diazepan-1-i})fenil]-S-[(3-metitfeniljamino}-},3,4-
oxadiazol-2-carboxamida,

N-[4-(4-acetii-1,4-diazepan- 1-il yenil]-5-{(3,4-difluorofenil)amino)-1,3 4-
oxadiazoi-2-carboxamida,;

N-{4-(4-acetil- 1 4-diazepan-1-i)fenil}-5 -{[3-(benciloxi)fenil] amino}-
1,3,4- oxadiazol-2-carboxamida;

N-[4-{4-acetil-] 4-diazepan-1-i))fenill-5-(1-naftilamino)-1,3,4-oxadiazol-2-
carboxamida;

N-[4-(4-acetil-1 4-diazepan-1-iDfenil]-5-{(2,4.5-trifluorofenil)amino]-1,3 4-
oxadiazol-2-carboxamida; ‘
N-[4-(4-acetil-1 4-diazepan- 1 -iDfenil}-5-[(2,5-difluorofenilyamino]- 1,3 ,4-
oxadiazol-2-carboxamida,
N-[2-{4-acetilpiperazin-1-il)pirimidin-5-il}-5-{[3~(benciloxi)fenil] amino}-
1,3.4-oxadiazol-2-carboxamida;

N-(2-metil-1,3-benzotiazol-5-il)-5-(1 -naftilamino)-1,3,4-oxadiazol-2-
carboxamida;

N-[{6-(4-acetilpiperazin- 1-il)piridin-3-i1]-5-[{4-fluorofenil jarnino]- 1,3,4-
oxadiazol-2-carboxamida;

N-[6-(4-acetilpiperazin-1 -il)piridin-3~il]-3-{(3-clorafentl jamino]-1,3,4-
oxadiazol-2-carboxamida;
N-[6-(4-acetilpiperazin-I-iljpiridin-3-il}-5-{{2,5-diflverofenil)amino]- 1,3 .4-
oxadiazoi-2-carboxamida;
N-[6~(d-acetilpipetazin-1-il)piridin-3-il}-5-amlino- 1,3 ,4-oxadiazol- 2~
carboxamida;

N-{6~(4-acetilpiperazin-1 -iDpiridin-3-ill-5-]{3-bromofenil)amino]-1,3 4~
oxadiazol-2-carboxamida;

N-[6-{4-acetilpiperazin-1 -il)piridin-3-il]-5-{(3-fluorofenil Jamino}-1,3,4-

oxadiazol-2-carboxamida;

SiY
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N-]6-{4-acetilpiperazin-1-il)piridin-3-il}-5-[(4-metilfenil )Jamino]-1,3,4-
oxadiazol-2-carboxamida;

N-[6-(4-acetilpiperazin-1 -i))piridin-3-il]-5-{(2-clorofeniamino}-1,3,4-
oxadiazol-2-carboxamida;
N-[6-(4-acetilpiperazin-1-ilypiridin-3-i1}-5-[(4-clorofenilJamina]-1,3,4-
oxadiazol-2-carboxamida;

N-[6-(4-acetilpiperazin- }-{])piridin-3-il}- 5-(2-nafilamino}- 1,3, 4-oxadiazol-
2-carboxamida;

N-[6-(4-acetilpiperazin- I-il}piridin-3-i1}-5-(piridin-2-ilamino)-1,3,4-
oxadiazol-2-carboxamida;

etil 4-{{5-({[6-(4-acetilpiperazin-] -il)piridin-3-il)amino }carbonil)-1,3,4-
oxadiazol-2-il)amine ) benzoato;
N-[6-{4-acetilpiperazin-1-il}piridin-3-i1}-5-(1,3-benzodioxol-5-ilamino)-
1,3,4-oxadiazol-2-carboxamida;

N-[6-{4-acetilpiperazin- | -il)piridin-3-i1]-5-{(2,4-difluorofenil)amino}-1,3,4-
oxadiazol-2-carboxamida;

etil 3-{[5-({[6-(4-acetilpiperazin-1-il)piridin-3-il]lamino}carbonit)-1,3 4-
oxadiazol-2-illamino} benzoato;
N-[6-(4-acetilpiperazin-1-i))piridin-3-il]-5-[(4-terc-butilfenillaminoj-1,3 4-
oxadiazol-2-carboxamida;
N-[6-(4-acetilpiperazin-T-iDpiridin-3-ii}-5-[(3.4-difluorofenil Jamino]-1,3,4-
oxadiazol-2-carboxamida;

N-{6-(4-acetilpiperazin- | -ipiridin-3-i1]-5-[{2,3-difluorofenil jamino}- | 3,4~
oxadiazol-2-carboxamida;
N-[6-{4-acetilpiperazin-1-ipiridin-3-i1}-5-[(3-metilfenil)amino]-1,3 ,4-
pxadiazol-2-carboxamida;

N-[6-(4-acetilpiperazin- 1 -il}piridin-3-il]-5-{ [3-(benciloxi)fenil] amino}-
1,3.,4-oxadiazol-2-carboxamida;
N-[6-(4-acetilpiperazin-1-il)piridin-3-il]-5-[(3,5-difluorofeni} Jamino}-1,3,4-
oxadiazol-2-carboxamida,
N-[6-({4-acetilpiperazin-1-il)piridin-3-il}-3-(1-naftilamino)-1,3 ,4-oxadiazol-

2-carboxamida,
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N-[6-{4-acetilpiperazin-1-il)piridin-3-il]-5 -[(2.4,5 -trifluorofenil} amino]-
1,3,4-0xadiazol-2-carboxamida;
N-[4-(4~acetilpiperazin-1-il)fenil]-5-[{4-fluorofenilamine - {,3 4-oxadiazol-
2-carboxamida;

N-[4-{4-acetilpiperazin-1-il)fenil])-5-](3-clorofenil Jaminol-1, 3 4-oxadiazol-
2-carboxamida,
N-[4-(4-acetilpiperazin-1-il)fenil]-3-[(2,5-difluorofenil)amino]-1,3 ,4-
oxadiazol-2-carboxamida;

N-(4-(4-acetiipiperazin- 1 -il}{enil}-5-anilino-1,3,4-oxadiazol-2-
carboxamida;
N-{4-(4-acetilpiperazin-1-il)fenil}-5-{(3~bromofenilaming]-1,3.4-
oxadiazol-2-carboxamida;

N-[4-{4-acetilpiperazin-1-11)fenil]-3- [( 3- fluorofenil Jamina}- 1,3, 4-oxadiazol-
2-carboxamida;
N-[4-(4-acetilpiperazin-1-i1)fenil]~5-[{4-metilfenil)amino}-1,3,4-oxadiazol-
2-carboxamida;

N-{4-(4-acetilpiperazin-) -il Henil}-5-[ (2-clorofenilyamino)-1,3 4-oxadiazol-
2-carboxamida;
N-[4-{4-acetilpiperazin-1-il)enil]-5-l{4-clorefenillamine]-1,3,4-oxadiazol-
2-carboxamida;
N-[4-(4-acetilpiperazin-1-i)fenil]-5-(2-naftilamino)-1,3,4-oxadiazol - 2-
carboxamida,

N-{4-(4-acetifpiperazin- i -1l }fenil}-5-{1,3-benzodioxol-5-ilamino)-1,3 4~
oxadiazol-2-carboxamida,;

N-[4-(4-acetilpiperazin-1-il)fenil ]-5-{(2,4-difluorofenil}amino}-1,3 4~
oxadiazol-2-carboxamida;

etil3- {[5-({[4-(4-acetilpiperazin- {-{[Menil] amino jcarbonil}-1,3,4-
oxadiazol-2-il]lamine } benzoato;
N-[4-{4-acetilpiperazin-1-il)fenil}-5-[(4-terc-butilfeniljaminol-1,3,4-
oxadiazol-2-carboxamida;
N-[4-(4-acetilpiperazin-1-iDfenil]-5-[{3,4-difluorofenillamino]-1,3,4-

oxadiazol-2-carboxamida;



