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(57 Abstract: Compounds of formula (T) are wseful for the trestment of discaze respontive o modolation { CRTH2 veceptar
sctivity such ax esthma rhmits, allerge srway syndrome and sllergc rh nobronchitls wherein X 18 -S-, <O- N=N NRy.,
CR=(Re- -(Ry=N-, wherel R and Ry are indepandently hydrgan ar C -Cy alkyl A ix » carhoxyl gwoup -COOII or  earhoxyl
& hioisoatere nngn Ard and Ar? each ndependently represent  phenyl ar 5 or 6-msmbered monocyclic hotercaryl ning, o hicyehe
nng rysiem conslsting of 8 5 or 6-membered carbocyclic or hotoroeyelie nng winch 18 benz-fosed or fasxd 0 4 5 o §-mombarod
raonocyche heteroaryl ring smd ring ar nng systom bemg opoonally substitated ring B 18 as defined for A and Ar’ or an op-
tionally substitmed N-pyrrolidinyl, ¥ piperidiny] ar N-axepinyl ring sfaOor 1 [ 1 L. and L4 are linkse ruficaly as dafined in the
description. Q and Q, reprasant substitnents as defined in the description.
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SUBSTITUTED THIAZOLEACETIC ACIDS AS CRTH2 LIGAMDS

This inventon relates to a class of compounda which are ligands of the CRTH2
receptor (Chemoatiractant Receptor-homologous molecule expressed on T Helper
cells type 2) and their use in the treatment of diseasas responsive to modulation of
CRTH2 receptor activity principally diseasee having a agnificant inflammatory
component. The invention also relates to novel members of that class of ligands and
pharmacsutical compositions contaning them

Backoround fo the Invention

The natural ligand of the G-proteln coupled recapior CRTH2 is prostagiendin D2 As
ite name implies CRTH2 s expressad on T helper calle type 2 (TH2 cells) but It la
also known to be expressed on aasinophils and basophil cells Cell activation as a
result of binding of PGD2 to the CRTH2 receptor results in a compiex biological
response including release of inflammatory mediators Elevated levels of PGD2 are
therefore assoclated with many dweases which have a strong inflammatory
component such as asthma rhintis and allergres Blocking binding of PGD2 to the
CRTH2 receptor Is therefore a useful therapautic strategy for treatment of such
disaases

Some small molecule ligands of CRTH2 apparently acting as antagonists of PGD2
are known for example as proposed in the following patent publications. WO
03087042 WO 03/087588, WO (3/068048 WO 03/088047 WO 03/101881 WO
03/101681 GB 2386540 WO 04/086885 and WO 05/018529

NSAIDs (non-steroidal ant-inflammatory drugs) constitute another class of anti-
infalmmatory agents One NSAID s 4-(4-chlorophanyl)-2-phenyl thiazole-5 acehc
acd (fentiazac) Some other thiazole compounds have been inveshgate as ant-
inflammatory agents (see for exampie Naegatoml et al Arzneimittel-Forechung
(1984) 34(5) 599-603 Bonina et al Farmaco Edzione Scentfica (1887) 42(12
905-13 Geldanowskl et al Archrvum Immunologiae et Theraplae Experimentalls
1976 26, 921-829 Brown et al J Med Chem 1874 Vol 17 No 11 1177 1181
Attimarad ot al AslanJ Chem 2004 18(1) 179-182 Japaness Patent publications
JP07148745 and 07149746 and Intemational patent publicetions WO 8727180 WO
2003103857
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Bnef Deacription of the invention

The structures of the PGD2 antagomst compounds referred to In the foregoing
publications have a bicydlic or tncyclic core ring system related to the indole core of
indomethacin a known antlHnflammatory agent, now known to bind to CRTH2 The
present invention arises from the identification of a class of compounds having a 5-
or -membered nitrogen-contalning monocyciic core such as a thiazole nng whose
substituent moebes are onentated by the monocyciic core to interact with and bind
to CRTH2 The class of compounds with which this invention 18 concamed are thus
capabie of modulating CRTH2 activity and are useful in the treatment of diseases
which benefit from such modulation for example asthma allergy and rhinitis

Amdlngbtrn prasentlnvanﬂon there 15 provided a compound of formula (1) or a
salt hydrate or solvate thereof-

A

ik —@— “
N =~
S
whereln
X,i8 S- -O0- N=N -NRy -CR=CRy -CR,=N- wherein R; and R, are
mdependently hydrogen or C,-Cs alkyl

A Is a carbaxyl group -COOH or a carboxyl bioiscsters;

rings Ar® and Ar® each independently represent a phenyl or 5- or 8-membered

monocydic heteroaryl ring or a bicydic ring system consisting of a 5- or 6-membered
carbocydic or heterocyclic nng which is benz-fused or fused to a 5- or 6-membered

monocyclic heteroaryl ring sald ring or ring sysiem being optionally substituted

ring B Is as defined for Ar® and Ar® or an optionally substituted N-pyrroidinyl N
piperidinyl or N-amapinyl ring
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sisCor1

L1 represents a divalent radical of formula (AK'),~ and L2 and L4 each

independantly rapresents a divalent radical of formula —(AK")u~(Z){AK?),-
wherein

m n and p are independently 0 or 1

Alk' and All¢ are Independently optionally substituted straight or branched
chain C,-C, alkylene or C,-C, alkenylene radicals which may contan a
compatible -O- -S- or -NR- fink wherein R is hydrogen or C, C,alkyl and

Z2is-0- § -C(=0) -SOr SO- -NR -NRSOy -C(=O)NR- -NRCONH
NRC({=NR)NH or=N-NR wherein R is hydrogen or C,-Cyalkyl or a divalent
5- or 8-membered monocyciic carbocydlic or heterocyclic radical

L3 represents a divalent radical of formula ~(AK*)-(Z),-(Alk%)- wherein m, n p Alk?
and Z are as defined in relation to L2 and L4 and Alk3 Is an optionaily substituted
straight or branched chain C,-C, alkylene or C-C; alkenylane radical which may
contain a compatible -0 -S- or -NR- link wherein R 18 hydrogen or C; C,alkyl

Q, represents hydrogen or (C,-Ce)alkyl

Q, represants
(i) (C+-Colalkyl (C,-Ca)alkoxy hydroxy hydroxy{C,-Ce)alkyl nitnie (-CN) phenyl
phenoxy monocycdic heteroaryl or hetercaryloxy with 5 or 8 ring atoms -CONR*R®
NRECOR* -NR®SOR* or -NR*CONR'R® wherein R* and R® are Independently
hydrogen or a (C,-Ce)alkyl group or R* and R® are linked Io the sarme N atom to
form a cyclic amino nng and when Q Is phenyl phenoxy or monocycdiic heteroaryl or
heteroaryloxy with 5 or 6 ring atoms the phenyl or hetercaryt ring 18 opbonally
substituted by any of (C+-Ce)alkyl (C1-Ce)akoxy hydroxy hydroxy(C.-Ce)alkyl (C,
Ca)alkyithio halo fully or partially fluorinated (C,-Cy)alkyl (C1-Cs)alkoxy or (C,
Ca)alkyithlo, trifluoromethyithio nitro nitrlle (-CN) -COOR* -COR* -OCOR*
SO,R* CONR'R® -SO:NR’R® -NR'R® NRP°COR* NRCOOR" -NR"SOR*or
NRACONR*R? wherein R* and R® are independently hydrogen or a (C,-Ca)alkyl
group or R* and R® are linked to the same N atom to form a cyciic amino ring or

3
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(n) hydrogen but only when in L3 Z represants an optonally substituted divalent 5-
or 6-membered monocydlic carbocyclic or heterocydic radical

or Q, and Q; taken together with the carbon atom to which they are atteched form a

C4-Cs cycloalkyl ring or a monocyclic non-aromatic heterocyclic ring with 4-6 ring
atoms

and wherein the total length of L2 and L3 doas not exceed that of an unbranched
saturaied chain of 10 carbon atoms

In & narrower definition of the compounds (1) (1) the length of each of L2 L3 and L4
does not exceed that of an unbranched saturated chaln of 5 atoms and (i) the total
length of L2, L3 and L4 does not exceed that of an unbranched saturated chain of 7
atoms, and (i) none of L1 L2 L3 and L4 includes more than two R substtuents
different from hydrogen

The compounds with which the mvention is concemned are defined by reference to
formula (1) as a result of studles towards elucidation of the kgand binding arte of
CRTH2 Such studies led to the overall conclusion thet a general pharmacophore
compnsing one negatively charged moely represented by AL1 and two aromatic
and/or hydrophobic molebes represented by H(B),L4Ar’L2 and elther the ning
contalning X, or the ring containing X, together with the H(A)L3C(Q;,)(Qz)- fragment,
orlented in an approximate triangle wouid form an arrangemant for Interachon with
the recepior binding site It was conciuded that the substituent groupings ALt
H(B),L4Ar’L2 should be on adjacent ring atoms of the ring contaming X, The linkars
L1 L2 L3 and L4 provide some flaxdbllity to the molecule to facilitate optimum
binding The restrichons on the lengths of and and substitutions In the inkers L2 L3
and L4 are in order to restrict the total molecular ssixze and complexity of structures for
use In accordance with the invention For the avoidance of doubt, the total length of
L2 and L3 is for the purposes of this descripton and claims the sum n2+n3 where
n2 is the number of connectad atoms in the shortest chain of atoms from terminal
atom to terminal atomn of linker L2 and n3 Is the number of connectad atoms In the
shortest chain of atoms from terminal atomn to termnal atom of inker L2 Preferably
the compounds with which the mvention is concemed should have a molecular
weight of no more than 600 Optional substituents In any element of the compounds
(1) are permitted as in the definition of compounds (l) Such substituents can
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modulate pharmacolanetic and solubiiity properties as well as picking up addronal
binding interachons with the recepior

In ancther aspect, the invention prowides the use of a compound as defined and
discussed hereln In the manufacture of a composition for the treatment of disease
responsiva to modulation of CRTH2 receptor activity

In another aspect the nvenbon provides a method of treatment of a subject suffering
from a diseasse responsive to modulation of CRTH2 receptor activity which
comprised administenng to the subject an amount of a compound (1) as defined and
diacuased heren effective to ameliorate the diesase

In particular compounds with which the invention s concemed are useful in the
treatment of disease assoclated with elevated levels of proataglandin D2 (PGD2) or
onse or more active metabolltes thereof

BExamples of such diseases Include asthma rhinbs allergic alrway syndrome
allergic rhinobronchiis bronchris chronic obstructrve pulmonary disease (COPD)
nasal polyposis sarcoldosis farmer's lung fibrokd lung cystic flbrosls chronic
cough conjunclivibs atopic dermatitis Alzheimer’s dwease amyotrophic lateral
sclerosis AIDS demanha complax Huntington's disease frontotemporal dementa
Lewy body dementla vascular demenba Guilllain-Barre syndrome chronic
demyelinating polyradiculoneurophathy muliifocal motor neuropathy plaxopathy
multiple sclerosis encephalomyeiits panencephaliie cerebellar degenaraton and
encephalomyeliis, CNS trauma migraine stroke rheumatord arthnbs ankylosing
spondyiitis, Bahget's Disease bursitis, carpal tunnel syndrome inflammatory bowel
diseass Crohn s disease ulcerative colibs dermatomyosiis, Ehlers-Danlos
Syndrome (EDS) fibromyaigia myofascial pain ostecarthribs (OA), osteonecrosis
paonatic arthritls Ralter's syndrome {reactive arthritis) sarcokiosis scleroderma
Sjogren’s Syrdrome soft bssue disease Still's Diseasa tendinhs polyarterits
Nodossa Wegener's Granulomatosis myosibs (polymyositis dermatomyositis) gout,
atheroaclercsis iupus erythematosus systemic lupus erythematosus (SLE) type |
diabetes nephritic syndroms glomerulonephritis acute and chroruc renal failure
eomnophilia fasctis hyper IgE syndrome, seps:s, septic shock, ischemic reperfusion
injury in the heart, aliograft rejaction after transplantaions and graft versus host
dissasa
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However the compounds with which the invention 15 concemed are primarily of value
for the treatment asthma rhinvtss allergic airway syndrome and allergic
rhunobronchits

As used hereln the term (G,-C,)alkyl" wherein a and b are integers refers to a
straight or branched chain akyl radical having from a to b carbon atoms  Thus when
als 1and bis 6 for axample, the tenm includes methyl aethyl n-propyl Isopropyl n-
butyl Isobutyl sec-butyl t-butyl n-pentyl and n-heoyl

As used herein the term  divalent (C,-Cy)alkytens radical® whersin a and b are
intagers refers to a saturatad hydrocarbon chain having from a to b carbon atoms
and two unsatisfiad valences

As used hereln the term {C,-Cu)alkeny!* whersein a and b are integers refers to a
straight or branched cham alkenyt molety having from a to b carbon atoms having at
least one double bond of either E or Z stereochemistry where applicable The term
Includas for example vinyl allyl 1 and 2-bulenyl and 2-methyl-2-propenyl

As used herein the term "divalent (C,-Cy)alkenylene radical means a hydrocarbon
chain having from a to a carbon atoms at ieast one double bond and two unsatsfled
valences

As used herein the term  C,-C,, alkynyl” wherein a and b are Integers refers to
straight cham or branched chain hydrocarbon groups having from two to six carbon
atoms and having In addition one triple bond This term would include for example
ethynyl 1 and 2-propynyl 1 2-and 3-butynyl 1 2- 3-and4-pentynyl 1 2 3- 4-
and S-hexynyl 3-metityl-1 butynyl 1-methyl-2-pentynyl

As usad hareln the term  divalent (C,-Cy)alkynylene radical® wherein a and b are
integers refers to a divalent hydrocarbon cham having from 2 to 6 carbon atoms at
least one triple bond and two unsatisfied valencas.

As used herein the terrn  carbocyclic™ refers to a mono- bi- or ricyciic mdical having
up to 16 ring atoms all of which are carbon and Iincludes aryl and cycloalkyl

L
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As used hersin the term "cycloalkyl” refers to a monocycic saturated carbocyclic
radical having from 3-8 carbon atoms and includes for example, cyclopropyl

cyclobutyl cyclopentyl cyclohexyl cycioheptyl and cyclooctyl

As used hersin the unqualifiad term aryl refers to a mono- bl- or tri-cyclic
carbocyclic aromatic radical and includes radicals having two monocyclic carbocyelic
aromatic rings which are directly linked by a covalent bond IBustrative of such
radicals are phenyl biphenyl and napthyl

As used herem the unqualified term heteroaryl” refers to a mono- bl or tri-cyclic
aromatic radical containing one or more hetercatoms selectad from S Nand O and
Includes radicals having two such monocychic rings or one such monocyclic ring and
one monocyclic aryl nng which are directly linked by a covalent bond llustrative of
such radicals are thienyl benzthieny! furyl benzfuryl pymolyl imidazolyl
benzimidazolyl thlazolyl benzthiazolyl Isothiazolyl benzsotinazolyl pyrazolyl
oxazolyl benzoxazolyl isoazolyl benzisoxazolyl sothiarolyl tnazolyl benziriazolyl
thiadiazotyl oxadlazolyl pyridnyl pyridaanyl pyrimidinyl pyndaxmyl tnaznyt
indolyl and indazolyi

Aas used herein the unquallfied term heterocyclyl” or "heterocydlic” includes
“heteroaryl” as defined above and in additon means a mono- bi- or tri-cyclic non-
aromatc radical contalning one or more heteroatoms selected fromS Nand O and
to groups conslisting of a monocytiic non-aromatic radical contaming one or more
such heteroatoms which is covalently linked 1o another such radical orto a
monocydlic carbocydiic radical (lustrative of such radicals are pyrrolyl furanyl
thienyl piperidinyl imidazolyl oxazolyl Isoxazolyl thiazolyl thiadiazolyl pyrazolyl
pyridinyl pyrmmoldingl pynmidinyl morpholinyl piperazny! indolyl morpholinyl
benzfuranyl pyranyl isoxazolyl benzamidazolyl methylenedioxyphenyl
ethylenedioxyphenyl maleimido and succinimido groups

The term carboxyl bioisostere Is a term famtiiiar to medicinal chemists (see for
example “The Organic Chemistry of Drug Design and Drug Action by Richard B
Sivarman pub Academic Press 18682) and refers to a group which has similar acid
base charactenstics to those of a carboxyl group Well known carboxtyl bicisosteres
include -SONHR or -P(=0)YOH)(OR) whereiln R Is for example hydrogen methyl or
othyl -SO;0H P(=OXOH)XNH,) —C(=O)NHCN and groups of formulae

V4
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(o]
N o, OH
£ 4
)_ N &OH o

Unless aotherwise specified In the context in which it occurs, the term substituted® as
applied to any molety herein means substituted with up to four compatible
substituents each of which independently may be, for example (C,-Ce)alkyl (C,
Cualkoxy hydroxy hydroxy(Ci-Ce)alkyl mercapto mercapto(C,-Celalkyl (C,
Cs)alkyithio halo (Including fluoro bromo and chioro) fully or partially fiuorinated (C,
Cslalkyl (C-Cs)alkoxy or (Cy-Cy)alkyithio such as tnfluoromethyl trifftuoromethoxy
and tiflucromethyithio rutro nitrle (-CN) oxo phenyl phenoxy monocyclic
heteroaryl or heteroaryloxy with 5 or 6 ring atoms -COOR* -COR* -OCOR*
SOR* -CONR'R® -SO.NR'R® NR'R" OCONR'R® NRPCOR* -NR"COOR*
NR®SO;OR" or NR"CONR*R® wherein R* and R® are Independently hydrogen or a
(C1-Ce)alkyl group or i the case where R* and R® are linked to the same N atom R*
and R® taken together with that nitrogen may form a cyclic amino ring Where the
substituent ks phenyl phenoxy or monocyclic hetercaryl or hetercaryloxy with § or 8
nng atomns, the phenyl or hetercaryl ring thereof may Itself be substittbed by any of
the above substituents except phenyl phenoxy heteroaryl or hetsroaryloxy An
optional substituent” may be one of the foregoing substituent groups.

As used heraln the term salt” includes base addiion acid addition and quaternary
salts Compounds of the invenbon which are acidic can form salts, including
pharmaceutically acceptable salts with basaes such as alkall metal hydroxides o g
sodium and potassium hydroxides alkaline earth metal hydrowdes e g calcium,
banum and magnesium hydraxides with organic bases e g N-methyl-D-glucamine
choline tris(hydroxymethyljamino-methane L-arginine L-ysine N-athyl piperidine
dibenzylamine and the like Those compounds (1) which are basic can form salts
Including pharmaceutically acceptable salts with inorganic acids e g with hydrohalic
acids such as hydrochioric or hydrobromic acids sulphuric acld nitric acid or
phosphoric acd and the ke and with organic acxis e g with acetic, tartaric, succinic,
fumanc maleic, malic, salicyfic, citric, methanesulphonic, p-toluenesulphonic,
benzolc, banzenesunfonic, glutamic lactic, and mandelic acids and the like

2
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Compounds with which the invention is concemad which may exist in one or more
stareoisomeric form becausa of the presence of asymmetnc atoms or rotational
resirictions, can exist ag a number of sterecisomers with R or S stereochemistry at
each chiral centre or as atropisomeres with R or S stereochemistry at each chiral
aws The invention includes all such enantiomers and diasterecssomers and mixtures
thereof

Use of prodrugs such as esters of compounds (]) with which the invention Is
concemed 1s also part of the Invention

For use In accordance with the invention the following structural characteristics are
curmently preferred In any compatible combinabon in the compounds (1)

Q, Is hydrogen and Q; Is phenyl or monocycdlic heteroaryl with 5 or 6 ring
atomne optionally substituted by any of (C,-Ce)alkyl (C+-Ce)alkoxy hydroxy
hydroxy({Cy-Celalkyl (C;-Cilalkylthio halo fully or parbally fluorinated (C,
Cylalkyl (C+-Cyjalkoxy or (C-Cyjalkyithia trifiuoromethyithio, nitro niirile (
CN) -COOR* -COR* -OCOR* -SO,R* -CONR'R® -SO.NR'R® -NR'R®
NR"COR* NR®COOR* NR®SO;OR*or NRACONR'R® wherein R* and R®
are Independently hydrogen or a (C,-Ce)alkyl group or R* and R® are linked
to the same N atom to form a cyclic amino nng or

Q, Is hydrogen and Q; Is phenyl opbonally substituted by any of fluoro
chioro bromo, (C;-Cy)alkyl tfluoromethyl (C; Cs)alkoxy frifluoromethoxy
triflucromethyithio, dimethylamino cyano, (Ci-Csalkyl}SOx- NH:SOr (C,
Caalky)INHSOz (C,-Caalkyl)NSO -CONR'R® and -NR:COR* wherein R*

and R® are mdependently hydrogen or a (C,-Cy)alkyl group or R* and R® are
Iinked to the same N atom to form a cycic amino ring

L3 is -CHx -0- -8~ -SOy —-NHC(=0) -CH=CH- -NR;; or -NR,CHs
wherein Ry, is hydrogen or C,-C, alkyl or

L3 represents a divalent radical of formula ~(AK®)-(Z)—{Alk®),- wherein m 1s
0 nis 1 and Z s a phenylene radical optionally substtuted by one or more of
fluoro chiore bromo, (C-Cy)alkyl trifluoromethyl (C-C,)aikoxy
tnfluoromethoxy triflucromethyithio dimethylamino cyano (C,-Csalkyl)SO,
NH;SOz (Ci-Csalkyl)NHSOz- (C,-Caalkyl)sJNSOr -CONR'R® and

N
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NR®COR* wherem R* and R® are independently hydrogen or a (C+-Ca)alkyl
group or R* and R® are limked to the same N atom to form a cyclic amino
rng In these cases Z may be for example a 1 2-phenylena radical
optonally substituted by one or more of fluoro chioro bromo (C,-Ca)alkyl
trfluoromethyl (C-Cy)alkoxy trifiucromethoxy trifiuoramethyithio
dimethylamino cyano (Ci-Cyalkyl)SOr NHzSOr (Ci-Cyalkyl)NHSOz (C,
Caalkyl)2NSOz -CONR'R® and -NR"COR*wherein R* and R® are
independently hydrogen or & {(C:-Ce)alkyl group or R* and R® are linked to
the same N atom to form a cyclic amino ring

In particular Q; may be hydrogen X, may be =S- and A 1s may be carboxyl
group —COOH

L1 abond -CR\1Rir —CHLRiRiz -OCR\Rix -8SCRyiRi-
-NR;;CHz or -NRy; wherein Ry; and Ry2 are independently hydrogen or C,
Csalkyl the bond marked with an asterisk being the one connected to tha ring

contalning X' For example L1 may ba ~CHz- or <CH{CH;)-

Ar Is phenyl thienyl naphthylor2 3-or4-pyridyl any of which Is optionally
substituted for axample by one or more substituents salected from fluoro
chioro bromo {C+C,)alkyl trifluoromethyl (C,-C,lalkoxy trifluoromethoxy
trifiluoromethyithio dimethylaminoe cyano (C-C.alkyl}SOy NH;SO- (C;
Csalky)NHSOz (Cy-Caalkyl):NSO> CONR'R® and NRPCOR* wherein R*
and R? are iIndependently hydrogen or a (C,-Cg)alkyl group or R* and R® are
finked to the same N atom to form a cyclic amino ring

L2 Is a bond and Ar? Is an optionally substituted phenyl thienyl furanyl
pyrroiyl or pyridyl ring optional substituents being selected from fiuoro,
chlioro bromo (C,-Cy)alkyl trifluoromethyl (Cy-Cs)alkoxy trifluoromethoxy
trifiuoromethyithio dimethylamino cyano (Cy-Cealkyl)SOr- NH:SOr (C;
Caalkyl)NHSO,- (C1-Cralkyl):NSO;- -CONR*R"® and -NR*COR* wherein R*
and R? are independently hydrogen or a (C,-Ce)alkyl group or R* and R® are
Inked to the same N atom fo form a cyclic amino ring

sisl
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One preferrad subclass of the compounds with which the Invantion Is concemed
consists of compounds of formula (lA), and salie hydrates and solvates thereof

R, M COOH

N/
(1A) u@ﬂ
Q,
Ry

wharein A, is hydrogen or methyl X, Q, Ar® and L3 are as defined and discussad
above and R, and R, independently represent hydrogen or one or more optonal
substituenis In this subclass it 1s currently preferrd that

A Is hydrogen

Q, 18 hydrogen

Xy s -8-

A7 |s optonally substituted phenyl

L3isabond -O- -8 or—NR wherein R is hydrogen or C,-C; alkyl
Particularly preferred in this subclass are compounds (IA) wherein A, Is hydrogen Q,
1s hydrogen X; is —S- Ar® 18 optionally substituted phenyl and L3 s a bond
in this subclass, optional substituents R, and Ry and optional substtuents in Ar® are
preferably independently selacted from fluoro, chioro bromo (C4-C;)alkyl
trfluoromethyl (Cy-Cy)alkoxy trifluoromethoxy trfluoromethyithio dimethylamino
cyano (Cy-Caalkyl)SOr NHySOy- (Cy Cyalky)NHSOz (C1-Cralkyl)sNSOr
CONR’R® and -NR®COR" wherein R* and R® are mndependently hydrogen or a (Cy
Ce)alkyl group or R* and R® are linked to the same N atom fo form a cyclic amino
ring

One preferred subclass of tha compounds with which the inventon s concemned
consists of compounds of formula (IA) and salts hydrates and solvates thereof
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R, Q}cooﬂ
= H
N~ X X{@-
(1B)
Ry

wherein A, Is hydrogen or methyl X; Is a bond —-CHy -O- -S- or-NR whereinR Is
hydrogen or C,-Cy alkyl and X, and Ar® are as defined In ciam 1 and R and Ry
ndependantly repracgent hydrogen or one or more optional substituents In this
subclass I Is currently preferrd that

A, s hydrogen

X, Is -8-

AP |3 optionally substituted phenyl

X2 Is -CHz- or a bond
In this subciass ophonal substituents R, and Rs 1and optional substituents in Ar* are
independently selected from fluoro chioro bromo (C,-Calalkyl triflucromethyl (C,
GCyalkoxy trifluoromethoxy trifluoromsthyithio dmethylamino, cyano (C,
Cralkyl)SOz- NH,SOs- (Ci-Cralkyl)NHSOz (Cy Cralkyl}:NSOr -CONR'R® and
NR"COR* wherein R* and R® are Independently hydrogen or a (C+-Ce)alkyl group, or
R* and R® are linked to the sama N atom to form a cychic amino ring

Specific examples of compounds with which the invention Is concemed Include

[2-benzhyxdryl-4-(4-chiorophenyl)-thiazol-5-yi}-acetic acid
[2-benzhydryl-4-{4-fuoro-phenyl)-thiazol-5-yll-acetic acid
[2-{1{4-chloro-phenyl)-2-phenyl-athyi]-4-{4-fluoro-phenyl}-thiazol-5-yi]-acetic acid
{4~-(4-chioro-phenyl)-2-{(4-chloro-phenyl)-phenyl-methyl}-thiazol-5-yi}-acetic acd
[2{(4-chloro-phenyl)-phenyl-methyl}-4-(4-fluoro-phenyl)-thiazol-5-yl}-acetic acid
[2-{bis-{(4-fluoro-phenyl}-methyl-4-(4-fluoro-phenyl)-thiazol-5-yl]-acetic acd
{4-(4-luoro-phenyl)-2-{(4-methoxy-phenyl)}-phenyl-methyl}-thiazol-5-yll-acetc acid
{4-{4-chioro-phenyl)-2-{{4-methoxy-phenyl)-phenyl-methyl]-thiazol-5-yi}-acstic acid
[2-{(3 4-difiucro-phenyi)-phenyl-methy(]-4-{4-fluoro-phenyl)-thiazol-5-yl]-acetic acxd
[2-{bIs-(4-methoxy-phenyl)-methyl]-4-{4-fluoro-phenyl)-thiazal-5-yi]-acetic acid

12
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[2-benzhydryl-4-{3-fluoro-phenyl}-thiazol-5-yll-acetic acld
[2{bis-{4-fluoro-phenyl}-methyl}-4-(3 4-difluoro-phenyl)-thiazol-5-yi]-acetic acxd
[2-benzhydry-4-(3,4-drfluoro-phenyl)-thiazol-5-yll-acetic acid
[2-{1s-{4-Nluoro-phenyl)-methyi]-4-(3-fluoro-phenyl)-thiaznl-5-yi]-acetc acld

and salts hydrates and soivates thereof

The invenhon also includes phamaceutical compositions compnsing a compound
formula (1) or {l1A) together with a pharmacseutically acceptable carrier

Compositions
As mantioned above the compounds with which the nvention Is concemed are

cepable of modulating CRTH2 adiivily and are useful in the treatment of diseasss
which benefit from such modulation Examples of such diasases are referred to
above and Include asthma rhinbe allergic arway syndrome and allergic
rhinobronchitis

it will be understood that the specific dose level for any particular patient will depend
upon a vanety of factors mcluding the activity of the specific compound employed
the age body weight general health sex, diet, time-of administration route of
administration rate of excretion drug combination and the severnty of the parhcular
disease undergoing treatment. Optimum dose leveis and frequency of dosng will be
determined by cimical trial as s requirad In the pharmaceutical art

The compounds with which the invention Is concemed may be prepared for
administration by any route consistent with their pharmacolunetic propertes The
orally administrable compositions may be In the form of iablets capsules powders
granulea kzenges liquld or gel preperations such as oral topical or sterlle
parentaral solutions or suspensions. Tablets and capaules for oral administratron
may be in unit dose presentation form and may contain conventional excipients such
as binding agents for example syrup acacia gelatin sorbitol tragacanth or
polyvinyl-pyrrolidone fillers for example lactose sugar mawme-starch caldum
phosphate sorbitol or glycine tabletting lubricant, for example magnesium stearate
talc, polyethylene glycol or silica, disintegrants for example potato starch or
acceptable wetting agents such as sodium lauryl suiphate The tablets may be
coated according to methods wall known In normal pharmeceutical practica Oral
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liquid preparations may be In the form of for example aqueous or olly suspensions
solutions emulsions syrups or efixirs or may be presented as a dry product for
reconsbitubon with water or other sutable vehicle before use Such hiqud
preparations may contain conventional additves such as suspending agents for
example sorbitol syrup methyl cellulose glucose syrup gelatin hydrogenatad edible
fats emulsifying agents, for example leathin sorblitan monooleate or acacia non-
aqueous vehicles {which may include edible olls), for exampie aimond ol
fractionated coconut oll olly esters such as glycerine propylene glycal or ethyl

glcohol preservatives for example methyl or propyl p-hytroxybenzoate or sortec
acd and if desired conventional flavouring or colouring agents.

For topical application to the skin the drug may be made up into a cream lotion or
ointiment. Cream or omtment formulations which may be used for the drug are
conventional formulations well known in the art, for example as descaribed In standard
taxtboaks of pharmaceutics such as the Briish Pharmacopoela

For topical appiicabon to the eye the drug may be made up into a solution or
suspension In a sultable sterile aqueous or non aqueous vehicle Additives, for
Instance buffers such as sodium metabisulphiia or disodium edeate preservatives
Iincluding bactencdal and fungicidal agents such as phenyl mercunc acetate or
nitrate benzalkonium chioride or chiorhexddine and thickening agents such as
hypromeliose may alao be included

The drug may also be formulated for inhalation for example as a nasal spray or dry
powder or aerosol inhalers

The active ingredient may also be adrmmsstered parenterally In a sterile medium
Depending on the vehicle and concenfration used the drug can esther be suspanded
or dissolved In the vehicla Advantageously adjuvants such as a local anaesthetic,
preservative and buffering agents can be dissolved in the vehicle

Tha compounds with which the invention is concemed may be administered alone or
as part of a combination therapy wath other drugs used for treatment of diseases with
a major inflammatory component. In the case of asthma rmnitis and allergec airway
syndrome such drugs include corticosteroids, long-acting inhaled beta-agonists beta
agonists, cromolyn nedocromil theophyiline leukotriene recaptor antagonists

14
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anthistamines and anbhcholinergics (e.g ipratropium), and are oftsn administered as
nasal sprays dry powder or aerosal inhslers

In the case of arthrits and related inflammatory diseases other known drugs include
glucocorticolds NSAIDs (Non Steroidal Anti-Inflammatory Drugs — conventional
prostaglandin synthesis inhibrtors COX 2 inhibitore salicylates) and DMARDs
{disease-modifying anti-rheumatc drugs such as methotrexate sulfasalazine gold

cyclosporine)

Synthetic Routes
There are multiple synthebc strategias for the synthesis of the compounds (1) with

which the present invention 1s concemed but all rely on known chemistry known to
the synthetic organic chemist Thus compounds according to formula (I) can be
synthesised according to proceduras describad in the standard Iiterature and are
wall-known 1o the ons skulled in the art. Typical literature sources are Advanced
orgenx chemistry” 4" Edion (Wiley) J March Comprehensive Organic
Transformaton” 2™ Edition (Wiley), RC Larack Handbook of Heterocyciic
Chemistry” 2™ Edltion (Pergamon) A R Katritzky) review articles such as found in

Synthesis” Acc. Chem. Res. Chem Rev' or primary [iterature sources dentified
by standard literature ssearches online or from secondary sources such as Chemical
Abstracts” or Belisteir”

In the following discussion of synthetic routes the ring A is the ring shown In
formula (1) contalning X,

The linker £2 can be formed by joining two appropriately funchonalised and if
needed sultably protacted fragments containing La2 and Lb2 as reactive molahes as
outiined below La2 and Lb2 are defined as any moleties that can reactbye g a
nucieophilic substitution addition to muitiple bonds or cyclisaton reachon to form a
gwen L2 linker as in
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For example the inker L2 being —Ak'-Z-(AK®),- can be formed by reacting
HBL4Ar-AK" Yeaving group with a nucleophllic derivative H-Z-(All?),-
Ar'(L1AYL3ArPH wherein Z could be O S or NR and Alk’ could be an alkyl group The
reacions can also be made by reversing the functionakisation of La2 and Lb2 to
make the connection between Z and Alk* The linkers having Z being SO or SO, can
be obtaned by oxidations of the comesponding —(Alk" )w-S~{Alk”)y- denvatives during
appropnate conditions.

Further representative examplas -2 being -Alk' Z-{Alk%),- wherein Z 1s NH(CO) or
NHSO; can be formed by reaching HBL4Ar*{Alk')-NH with an acylating derivative

leaving group”-CO-(A?),-Ar'(L1A)L3A’H or leaving group -SO--(Alk?),-
Ar(L1AL3APH respectively Altemnatively the conversion can be made directly with
the acids HO-CO-{AIC)-Ar'(L1A)L3AH and HO-80-(Alk?),-Ar'(L1A)LIA’H
respeclively using suitable coupiing reagents such as dicyclohexyicarbodiimide
(DCC) and promoters such as 1-hydroxybenzotriazole Analogousiy —L.2 being —
AIK' Z-(Ali%),- wherein Z being NH(CO)NH can be formed by reactng HBL4A-
(AK')-NH; with an 1socyanate derivative OCN={Alk?),-Ar'(L1A)L3AH using sultable
acid or base catalysis. The reactions can aiso be made by revereing the
functonalisation of La2 and Lb2 to provide the “retro-bonds in the case of NH(CO)
or NHSO,. Analogously the connections can ba made between Z and Alk®

Likewise L2 being —(AKK"}n-Z (Ak®),- wherein Z 1s a S-membered heterocyclic
systemn exemplified by

3oy

can be made according to standard cycisation procedures using appropriate
solvents catalysts and tamperatures For example formation of 1 2 4-tnazole can be
made with La2 being acylhydrazde and Lb2 being amide or thioamide or the reverse
orientation of La2 and Lb2 1 2,4-Oxadiazole can be formed from La2 being
amidoxime and Lb2 being carboxyfic aster or the reversa orlentation of La2 and Lb2.
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1 3 4-Oxadiazole can be formed from La2 being acylhydrazide and Lh2 being
carboxylic ester or the reverse onentation of La2 and Lb2 The thiazole can be mads
from La2 being thicamide and Lb2 being an a-haloketone or the reverse orientation
of La2 and Lb2

In an analogous manner the compounds of formuia (1) can be made by forming the
linkers L3 or L4 acconding to procadures outfined for L2 as depicted below Thus La
and Lb are defined as any moleties that can react by e.g a nucleophillic substitution
addibon to multiple bonds or cychsation reaction to form a given linker L as
exemplified below

’ 1
LS U C S C LW
:ﬁqm m-@.« ] Eiqu-@-n

and

A ! "{69}_" s )
B R e

The Ar' moiety can also be the central scaffold that 1s used in connecting the L1 L2
and L3 parts In a stepwise fashion This can be done via aromatic substitutions of the
Ar' core to attach L1 L2 and/or L3 which then can be further functonalised to give
the final Formula | compounds

Furthermore the five-membered X.-azole mowety can also be assembled via
conventional ring cyciisation reachons with reactants contalning the L1 L2 and L3
units either containing the full appendices as exemplified below wherein Lg is a
leaving group such as halogen

17
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or in forms that can be further functionalised Into the final formula (1) structures as
described previously One such illustration 18 given below

A
|
u

L1

WU, e — X
o]’ e
e
0] un_@-n

For example 1 2.4-triazoles can be made from acylhydrazides and amides or
thicamides 1 2 4-oxadiazoles from amidoximes and carboxylic esters 1,34~
oxadlazoles from acythydraades and carboxylic esters thlazoles from thioamides
and a haloketones pyrazines pynmidines and pyndines via various condensation
and cydloaddition reactions

The bullding blocks used In the reactions are elther commerclally available or made
according to standard procadures well-know 1o one skilled in the art as deacribed In
Advanced organic chemistry” 4™ Edibon (Wiley) J March  Comprehensive Organic
Transformetion™ 2™ Edition (Wiley) RC Larock Handbook of Heterocyciic
Chemistry’ 2™ Edition (Pergamon) A R. Katritzky or other sultable literature
sources.

The Examples hereln describe speciic strategies for the synthesis of compounds (1)
wherein X118 S



WO 2005/116001 PCT/EP2005/005882

The folloming Examples Bustrate the preparation of compounds with which this
invention is concemed Some compounds were synthesised and some were
acguwed from commercial sources In the Examples

NMR spectra were obtained on a Bruker Avance AMX 300 MHz Instrument. For
some compounds only seleced characteristic 'H NMR signals are reported LC/MS
was performed on an Agilent 1100-senes instrument LC/MS methods are as follows
An10p8 Column XTerra MS C18 Flow 10 mL/min Gradient. 0-5 min 15-100%
MeCN in water 5-7% min 100% MeCN Modifier 5 mM ammomum formata MS-
lonisation mode APLES (pos ) An10n8 Column XYera MS C18 Flow 1 0 mL/mmn
Gradient 0-5 min 15-100% MeCN in water 5-72 min 100% MeCN Modifier 5 mM
ammonium formate MS-lonisation moede APKES (neg)

General synthetic routs |
s

ST

Synthetic routes to nitrile Intermediates.

OE-VQ—E'Q;E’Q
d = o

OH
Intormediate 1 o

4-{4-Fluoro-phenyl)-4-oxo-butyric acki — Representative Procedure 1a {RP1a)
Sucainuc anhydride (1 0g 10 mmol) was dissolved In 4-flucrobenzene (3 75 ml 40
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mmol) and codled to -9 *C under nitrogen AIC; (2 67 g 20 mmol) was added and
the temperature was kept between -8 and 0 C for 4% hours The reaction was
allowed to warm to room temperature and stured over night The reaction mixture
was poured Into aqueous 4 M HCI (10 m}at 0 C and the precipitated was filtered
and washad with water The solid was recrystailzed from toluene to give 1 40 g (71
%) of a colorless solid LC/MS (an10n8) Rt0 26 min mvz 185 M- H) 413 [2M-
2H+Na] '"H NMR (CDC) 5284 (t, J=65Hz, 2H) 331 (t, J=85Hz, 2H) 716 {(m
3H) 8.03(m 2H)

Iin an analogous way the followmng compounds were made

T

4-{2 5-Dimethoxy-phenyl)-4-oxo-butyric acld LC/MS (an10n8) Rt 0 50 min m/z
237 [M-H] 487 [2M-2H+Na] 'H NMR (DMSO-dy) 8253 (t J=80Hz, 2H), 318 (t, J
=83 Hz, 2H) 3.73(s 3H) 385(s 3H) 7 12-7 14 (m 3H) **C NMR/APT (DMSO
ds) 8201 (CH2), 38 2 (CH2) 56 4 (CH3) 57 2 (CH3) 114 5 {CH) 115 0 (CH)

1204 (CH) 1285 (C) 153 8 (C) 174 7 (CO) 200 2 (CO)

emans T Ot

4-Ox0-4-{4-phenoxy-phenyl)-butyric acld 'H NMR (DMSO-d€) 5257 (t, /=6 22,
2H) 3.21(t, J=822 2H),705(m 2H) 7 13 (m 2H) 725(m 1H) 747 (m 2H),
801 (m, 2H) 1213 (brs 1H (COOH))

B

4-(5-Chioro-2-methoxy-phenyl)-4-oxc-butyric acld 'H NMR (DMSO-d,) 5 2.53 {t,
J=66Hz 2H) 3.15(t, J=60Hz 2H) 3680(s 3H) 723 (d J= 89 Hz 1H) 753
(d J= 28Hz,1H) 760(dd /=29 88 Hz, 1H)and 1211 (brs 1H)

Immmﬁw
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4-{3-Fluoro-phenyl)-4-oxo-butyric acld — Repressntative Procedure 1b (RP1b)
In a flame driad flask under nitrogen succinic anhydnde (471 mg 4 7 mmol) was
dssolved in dry THF (5 mL) The mixture was cooled to 78 C 3-Fluorophenyi-
magnesium bromide in THF (1IN 5 mL 5 mmol) was added slowly The mixture was
stimed at 78 C for 3 h then allowed to ralse room temperature The mixiure was
transfermed mito 1N HCI (aq ) then extracted with CH;Cl,. The organic layer was dried
and evaporated The reskiue was punfied by flash chromatography on SiO; to give
350 mg (38%) of the titie compound 'H NMR (CDCl;) 5284 (t Ju 685 Hz 2H) 3 31
(t J=65Hz,2H) 730(m 1H) 747 (id J=81 57 1H) 768(m, 1H) 770 (m
1H)

The following compounds were prepared by an analogous procedure

erneians T

4-{3 4-Difiucro-phenyl)<4-oxo-butyric acid. '"H NMR (CDCl,) 5257 (t J=6.2 Hz
2H) 325, J=82Hz,2H) 760(m 1H) 787 ({m 1H) 8.02(m 1H) 1217 (brs
1H)

Intermeodiate-7

4-Oxo-4-(4-triflucromethyl-phanyl)-butyric acld 4-lodobenzotrifiuoride (500 pL
3 4 mmol) was dissolved in dry disthylether (5 mL) in a flamedried flask under
nitrogen Magnesium (83 mg 3.4 mmol) was added and the mixture was sbrred at
room temperature for 45 min Succinic anhydride was dissolved in THF (SmL) ina
flameadried fiask under nitrogen then cooled to 78 C Tha freshly made Grignard
reagent was added slowly The mixture was allowed o warm to room temperature
over 3 h The mixiure was transferred into NH,Cl (aq ) then extracted with CH;Cl..
The organic layer was dried (MgSO,) then svaporated The product was purified by
flash chromatography on SIO; to give 250 mg (30%) 'H NMR (CDCly) 5288 (t, J=
84Hz. 2H) 335(t J=6A4AHz, 2H) 778(d J=83Hz 2H) 810(d J=83 Hz
2H)

Intermediate-8 Fugiim

.
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3-Bromo-i-{4-fluoro-phenyl)-4-axo-butyric acld — Representative Procedure 2
(PR2) 4-(4-Flucro-phenyl}-4-oxo-butyric acid (120 g 6 12 mmol) was suspended in
ether (10 mlL) at room temperature Bromine (0 34 ml 8 73 mmol) was added drop-
wise Afier 4 hours the reaction was concentrated and the residue was recrystalized
from ether/heptane to give 1 26 g (75 %) of pale orange crystals 'H NMR (CDCY,) 3
316(dd J=22 69Hz 1H) 356 (dd /=35 6B Hz 1H) 541(dd J=22 35
Hz, 1H) 7 19 (m 2H) 8.08 (m, 2H) '*C NMR/APT (CDCl) 51809 1756 1683
1649 1323 1321 1166 1163 388 383

In an analogous way the following compounds were made

OH
intormeadiate-9 o

3-Bromo-4-{4-chioro-phenyl}-4-oxo-butyric acld 'H NMR (CDCl,. 300 MH2) §
318(dd J=57 175Hz, 1H) 352(dd J=85 175Hz 1H),543(dd J=58 BS
Hz, tH) 699(d J=808Hz, 2H) 810(d /=8 9 Hz, 2H)

N, oo

3-Bromo-4-oxo-4-phenyl-butyric acld. LC/MS (an10p8) Rt 2.68 min mv/z 257/259
[M+H] 279/281 [M+Na] 'HNMR (COCYL) §3 17 (dd J=57 176 Hz, 1H) 356
(dd J=87 176Hz, 1H),546(dd J=57 87Hz 1H) 752(m 2H) 764 (m 1 H)

805(m 2H)

intermediate-11 o

3-Bromo-4-{4-methoxy-phenyl)-4-oxo-butyric acid ‘H NMR (CDCl,) §3 17 (dd J
=57 177Hz 1H) 355(dd J=90 177 Hz, 1H) 391 (s 3H),540(dd J=55
89Hz 1H), 751 (d J=87Hz 2H),798(d J=87 Hz, 2H).

'
intermediate-12 O ‘!
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3-Bromo-4-{3-luoro-phenyl)-4-oxo-butyric acid *H NMR (CDCL) 53 18 (m 1H)
354 (m 1H) 539 (m 1H) 734 (m 1H) 750(m 1H) 783 (m 2H)and 10 11 (brs
1H)

o
Intermediate-13 F o

3-Bromo-4-{3,4-diflucro-phenyl)-4-oxo-butyric acid 'H NMR (CDCl,) 53 16 (dd
J=177 53Hz, 1H) 3565(dd J=177 90Hz, 1H) 532(dd J=80 655Hz, 1H)
731 (m 1H) 785(m 2H)

FF
Intormediate-14 I

3-Bromo-4-oxo-4-{4-triflucromethyl-phenyl)-butyric acld 'H NMR (CDCL) 53 19
(dd J=177 55Hz 1H) 359(dd J=175,90Hz, 1H) 544 (dd J=90 55 Hz,
1H) 779(d J=28Hz)and 816 (d J=3 0 Hz)

o

3-(4-Chioro-phenyl)-2-phenyl-propionitrile — Representative Procedure 3 (RP3)
The reaction was preformed under N In flame dried glassware Benzyicyanide (1 2
mL, 10 mmol) was added slowly {over a panod of 40 min) to a solution of LDA {10
mmol) in THF (10 mL) at 78 C The mixture was strred for 1 hat 78 C and then
added siowly (over a period of 16 min) to a solution of 4-chiorobenzy! bromide in THF
(10mL)at 78 C The mhdure was stimed for 1 hat 78 C and left over night to reach
room temperature The reaction mpdure was added saturated aq NH,Cl and the
aquaous mixture was axtracted with EtOAc. The organic phase was washed with
brine dried (MgSO,) and concentrated and the residue was recrystalilzed from
heptane 1o give 1 26 g (53%) of a light brown powder 'H NMR (CDCl,) 53 16 (m
2H)and 401 (t, J=72Hz 1H) 705(d J=83 Hz, 2H) 732(m 7H)

in an analogous way the following compounds were made
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a0

2,3-Diphenyl-proplonitrile *H NMR (CDCl) 63.19 (m 2H)and 402 (t, J=7 8 Hz,
1H)

NI
intermediate-17
2-{4-Chioro-phenyl)-3-phenyi-proplonitrile. '"H NMR (CDCly) & 3 18 (m 2H) and
414, J=72Hz 1H).

intermediate-18 /gto

(4-Chiloro-phenyl)-phenyl-acetonitrile - Representative Procedure 4 (RP4) The
reaction was preformed under N, and flamadried glassware 4-Chiorobenzyl cyanide
{1 mL 7 8 mmol) was dissolved In benzane (10 mL) and heated to reflux Bromide
(442 pl. 8 6 mmol) was added over 30 min The mixture was stimed 20 min at refiux,
then cooled to approx 40°C and added over 30 min to a refluiang mixture of
aluminum chloride (1 g 7 8 mmol) in banzene (10 mL) The mudure was stmed 1 h at
reflux then cooled to rt The mixture was transferred into 1ce and conc. HC! {50 mL)
then extracted with diethyl ether The organic layer was dried (MgS0O,) and
concentrated in vacuum to give brown oil The product was purified by flash
chromatography on SIO; to give 523 mg (28%) yellow oll *H NMR (CDCly) 35.14 (s
1H) and 7 38 (m 9H) APT (CDCL) § 42.42 (CH).

In an analogous way the following compounds were made

s OO

(4-Fluoro-phenyl)-phenyl-acetonitrile 'H NMR (CDC,) 55 15 (s, 1H) 7 08 (m
2H) 738 (m 7H)
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s O

(3,4-Diflucro-phenyl)-phenyl-acetonitrile 'H NMR (CDCls, 300 MHz) 5512 (s
1H) 7 15(m 3H) 741 (m 5H).

N

Bls-{4-flucro-phenyi)-acetonitrile 4 4 -Diflucrobenzhydrol (1 g 4 54 mmol) was
dissolved In TFA (10 mL). Potassium cyanide (620 mg 9 53 mmol) was added and
the mixiure was cooled to 0 C Sulfuric acid (conc. 3 mi) was added siowly The
muxiure was stimed at room temperature for Sh then quenched with H,0 and ethyl
acetate The organic phase was washed with water and brine dried (MgS0,) and
concantrated The reskiue was purified by flash chromatography on SIO; to give 450
mg (43%) of the titie compound 'H NMR (CDClL) 35 14 (s 1H) 709 (m 4H) and
7 32 (m 4H) ®C NMR (APT CDCh). 8 41 53 (CH)

Feael
Intermediate-22

Bis<{4-methoxy-phenyl)-acetoniirile. 4 4 Dimethoxybenzhydrol (5g 20 mmol)
was dissolved In dry CH,Cl; (50 mL) then cooled to 0 C Thionyichloride (1 5 mLl 20
mmol) was added siowly The mixiure was stared at room temperature for 4h The
mixture was concentrated under vacuum The product was dissoived in dry CH.Cl,
(10 mL) and added to a mixture of potasssum cyanide (2.6 g 40 mmol) and 18-
crown-8 (500 mg) dissolved In dry CH2Clz (20 mL) The muxture was stmed over mght
at room temperature Tha mbdure was transfesred into water then extracted with
CHCl>. The organic layer was washed with water and brine drled (MgSO,) and
concentrated The residue was recrystallized from ethyl acetate to give 2 54 g (50%)
of the title compound 'H NMR (CDCls) 3 382 (s 8H) 507 (s 1H) 6 90 (m, 4H)
726 (m 4H)

O



WO 2003/116001 PCT/EP2005/003882

(4-Methoxy-phenyi)-phenyl-acetonitrile (4-Methoxyphenyl)acetonitnile (5 mL, 37
mmol) was dissolved in dry benzane (10 mL) in a flamedried flask under nitrogen
The mixture was heated to reflux and bromine (1 9 mL, 37 mmol) was added in small
portions over 2 h The mixture was stirmed at refiux for 30 min then added to a
reflwang mixiure of AICt; (4 9g 37 mmol) in benzene (30 mL) over 80 min The
mpdure was stimed at reflux for 1 h then cooled to room temperature The modure
was transfeired Into 1N HCl and ice then extracted with diethylether The organic
layer was dried (MgSO,) and concentrated The product was purified by flash
chromatography on SIO; to give 1 3 g (16%) of the tile compound 'H NMR (CDCh)
5382(s 3H) 512 (s 1H) 690 (m 2H) 7 27 (m 2H), 7 37 (m 5H)

Intermediate-24

2-{4-Chloro-phenyl)-3-phenyk-thloproplonamide — Representative Procedure 5
(RPS) 2-(4-Chioro-phenyl)-3-phenyl-propioniinie (200 mg 0 8 mmol) was dissolved
n pyndine (5 mL) and triethylamine (1 mL) The modure was saturated with hydrogen
sulfide and stimed under an atnosphere of hydrogen sulfide room temperature for 3
days The mixture was extractad with EtOAc. The exdract was washed with brine
dried (MgSO,) and concentrated to give 250 mg of crude product which was used
directly In the next step 'H NMR (DMSOQ-d6) $317(dd J=81 138Hz 1H) 375
(dd J=70 138Hz 1H) 403 (t, J=7 5Hz, 1H)and 7 20 (m SH)

in an analogous way the following compounds were made

+O

intermediate-25 "N
2-Phenyl-thiobutyramide. LC/MS (an10p8) Rt 2.8 min m/z 180 [M + 1] 'H NMR
{CDChL): 5083 (t 3H); 201 (m 1H), 241 (m 1H) 375 (dd 1H);; 6 75 (brs 1H)
736(m 5H) 758 (brs 1H)

Imtermediate-20

Q
2,
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2-{4-Chloro-phenyl)}-2-phenyl-thloacetamide 'H NMR (CDCl,) 8559 (s 1H)

-t

3-{4-Chloro-phenyl)-2-phenyl-thlopropionamide 'H NMR (DMSO-ds) 53 14 {m
1H) 3.77(dd J=66 130 Hz, 1H) 400 (t, J= 773 Hz. 1H)

raraenn T C

2.2-Bis-{4-fluoro-phenyl)-thicacetamide 'H NMR (CDCls) 3 5.57 (s, 1H) 6 78 (br
s, 1H(NH)) 708 (m 4H)and 723 (m 4H)and 7688 (brs 1H (NH)).

oo
Iintermediaie-29

2,2-Bis-{4-mathoxy-phenyl)-thicacetamide LC/MS (an10p8) Rt 2.96 min m/z 288
M+H] 'HNMR (CDChL) 3381 (s 6H) 554 (s 1H) 883 (bs, 1H (NH)) 8 90 (m
4H) 718 (m 4H) 773 (brs 1H (NH))

IntermedIiste-30 i

2-(4-Methoxy-phenyl)-2-phenyl-thioacetamide. 'H NMR (CDCh): 6 3 B2 (s 3H),
558(s 1H) 683 (bs 1H (NH)) 680 (m 2H) 718 (m 2H),735(m 5H) 776 (bs
TH (NH)).

rrentons OO,

2-{4-Fluoro-phenyl)-2-phenyl-thicacetamide 'H NMR (CDCl) 6561 (s 1H) 8 84
(brs 1H (NH)) 706 (m 2H) 726 (m 2H) 7 37 (m 5H), 7 86 (brs 1H (NH))

o
intermediate-32

27

M~
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2-(3,4-Diflucro-phenyl)-2-phenyl-thicacetamide 'H NMR (CDCly) 5556 (s 1H)
881(brs 1H(NH)) 704 (m 1H) 714 (m 2H) 7 25 (m, 2H) 7 38 (m 3H), 7 62 (br
8 1H (NH))

At

[2-Benzhydryl-4-{4-chloro-phonyl)-thlazol-5-yi]-acetic acid - Repreaentative
Procedure 6 (RP8) 3-Bromo-4-(4-chlorophenyi)4-oxo-butync acd (118 mg 04
mmol) and 2 2-diphenykthicacetamde (81 mg 0 4 mmol) was dissolved in DMF (1
mL) and heated to 100 *C for 10 minutes In a microwave oven The reaction mixture
was poured into water at 0 °C The precipitation was flitered off and recrystaliized
from CH,Cl, 1o gve 77 mg (54%) yellow powder 'H NMR (DMSO-ds) 5 3.81 (s 2H)
5988 (s.1H) 737(m 10H) 752(d J=8.48Hz 2H) 768D(d /=867 Hz, 2H)
1282 (brs 1H (COOH)).

In an analogous way the following compounds were made

[2-Benzhydryl-4-(2 S-dimethoxy-phenyl)-thiazol-5-yi]-acetic acld LC/MS
(an10p8) Rt3 18 min m/z446 (M + 1} 'H NMR (DMSO-d8) 5359 (s 2H), 592 (s,
1H) 685(d J=30Hz 1H) 698 (dd J=89and3.0Hz) 704 (d J=BS5Hz) 7 22-
745(m 10H)

b
A3 d
[2-Benzhydryl-4-{3-chloro-2-methoxy-phenyi)-thixzol-8-yi}-acetic acld LC/MS
(an10p8). Rt 3 70 min m/z450 [M + 1] 'H NMR (DMSO-d,) 5380 (s 2H) 373 (s

3H) 583 (s, 1H) 714 (d J=Hz. 1H) 728 (m 3H) 7 36 (m B8H) 7.44 (m, 1H)
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s

[2-Benzhydryl-4-{4-fluoro-phenyl)-thiaxol-3-yil-acetic acld LC/MS (an10p8) Rt

293 min m/z 404 [M + 1] "HNMR (CDCly) 3385 (s, 2H) 588 (s 1H) 712(m
2H) 725-7 38 (m 10H) 7 58 (m 2H)

AB

[4-{4-Chloro-phenyl)-2-{1,2-diphenyl-ethyl)-thlazol-5-yl]-acetic acid. LC/MS
(an10p8) Rt4 74 min m/z434 [M+ 1] 'H NMR (DMSO-ds) 5332 (m 1H) 361 (m,
1H) 3.85(s 2H (CH3)) 4 75(m 1H (CH))

L

[4-{4-Chioro-phenyl)-2-{1-phenyl-propyl)-thlaxol-3-yi}-acetic acld LC/MS
(an10p8): Rt 3 1 min m/z 372 [M+1]

AT o
[2{1-{4-Chloro-phenyl)-2-phenyl-ethyl]-4-{4-fluoro-phenyl)-thiazol-5-yll-acetic
acld 'H NMR (DMSO-ds} 53 32(m 1H) 361 (m 1H), 3 84 (s, 2H (CHy)), 4 80 (m
1H (CH)).
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{4-{4-Chloro-phenyl)-2{(4-chioro-phenyl)-phenyl-methyl]-thiazol-5-yl}-acetic
acld "H NMR (DMSO-d8) 5391 (s 2H), 601 (s 1H), 737 (m OH),750(d J=
810Hz 2H) 780 (d J=8.29 Hz 2H).

A9
{4-{4-Chioro-phenyl)-2{1-{4-chloro-phenyl)-2-phenyl-sthyl]-thiazol-S-yi}-acetic
acld LC/MS (an10p8) Rt5 17 min m/z 469 [M+1] 'H NMR (DMSO-ds)" 5 3 32 (m
1H) 361 (dd J=6808nd 1364 1H) 386 (s 2H (CH;))and 481 {t /=780 1H
(CH))

A10 w
[2-l{4-Chioro-phenyt)-phenyi-methyl]-4-{4-fluoro-phenyi)-thiazol-5-yf]-acetic
acld LCMS (an10p8): Rt 5 04 min m/z438 [M + 1] 'H NMR (DMSO-d,) 5383 (s
2H) 5868(s 1H) 711 (m 2H) 720-740 (m 9H) 7 55 (m 2H)

A1

(2-Banzhydryl-4-phenyl-thiazol-5-yl)-acetic acld. LC/MS (an10p8). Rt 3 95 min
m/z 386 [M + H] "HNMR (CDCl) 5385 (s 2H) 601 (s 1H) 722 7 48 (m, 12H)
and 7 60 (m, 2H)

A12

[2-Benzhydryl-4-{4-methoxy-phenyi)thiazol-5-yll-acetic acld LC/MS (an10p8)
Rt352min m/z416 [M + H] 'H NMR (CDCl) 53 84 (s 3H) 3.85 (s 2H) 5.86 (s
1H) 6 87 (m, 2H) 7 28-7 37 (m 10H)and 7 54 (m 2H).

&
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{4-4-Chioro-phenyl)-2{{4-fluoro-phenyl)-phenyl-methyi]-thlazol-5-yi)}-acetic
acld. LC/MS (an10p8): Rt 0 88 mun vz 438 [M + H] 'H NMR (DMSO-ds) & 3.91 (s
2H) 600 (s 1H) 719 (m 2H) 729 (m 1H) 7 36-7 43 (m 6H) 754 (m 2H) 750
(m 2H) 1287 (brs 1H)

Al4

[2-{Bla-{¢-fluoro-phenyl)-methyl}-4-{4-flucro-phenyi)-thiazoi-5-yi}-acetic acid
LC/MS (an10p8) Rt4 81 min m/z 440 [M + H] '"H NMR (DMSO-d,) 53 80 (s 2H)
603(s 1H) 710 (m 4H) 730{m 2H) 741 (m 4H) 762 (m 2H).

A1S w 7
{4-{4-Fluaro-phenyl)-2-{(4-methoxy-phenyi}-phenyl-methyl]-thiszol-3-yi}-acetic
acld LC/MS (an10p8) Rt 345 min m/z434 [M +H] 'H NMR (CDCly) 5381 (s
3H) 384(s 2H) 581 (s 1H).683(m 2H) 7 12(m 2H) 724 (m 2H), 7 28-7 38
(m 5H) 7 58 (m, 2H) “C-APT (CDCh) 832 79 (CH;) 54 62 55 65 (CHy/CH)

f
A18
{4-{4-Chloro-phanyl)-2{(4-methoxy-phenyl)-phenyl-mathyi}-thiazol-3-yi}-acetic
acid. LC/MS (an10p8) Rt 371 min m/z 450 [M + H] *H NMR (CDCly) 53.81 (s,
3H) 384 (s 2H) 5.84 (s 1H) 6 87 (m 2H) 721 (m 2H), 7 24-7 36 (m 5H), 7.41
(m 2H) 755 (m 2H) “C-APT (CDCh) & 32 83 (CH;) 54 57 55 66 (CHs/ CH)

n
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F
AT w

{4-{(4-Chloro-phenyi)-2-{(3,4-diflucro-phenyl)-phenyl-methyf]-thlazol-3-yi)-acatic
acld LC/MS (an10p8): Rt 3 88 min mvz 456 [M + Hl 'H NMR (CDCly) 5389 (s
2H) 579(s 1H), 704 (m 1H) 715(m 2H) 7 25-740(m 5H) 744 (m 2H) 753
(m 2H). “C-APT (CDCl,) 6 3280 (CH;) 54.54 (CH)

’
A1l8 "

[24(3.4-Diffucro-phanyl)-phenyl-methyl}-4-(4-fluoro-phenyl)-thiazol-S-yi]-zcetic
acld. LC/MS (an10p8): Rt3 78 min nvz 440 M+ H] '"HNMR (CDCl,) 5388 (s
2H) 583 (s 1H) 703 (m 1H), 7 14 (m 4H) 7 28-7 44 (m 5H), 7 58 (m 2H) "C-
APT (CDCl,) 53285 (CH,) 54 46 (CH)

. 25,

{4-{4-Fluoro-phenyl)-2{phenyi-{4-trifiucromethyl-benzoylaminc)-methyl]
thiazol-5-yi}-acetic acld LC/MS (an10p8) Rt 288 min m/z515 M + H] 'H NMR
(DMSO-d,) 5390(s 2H) 684(d J= B2Hz, 1H) 730{({m 2H) 7 36-7 45 (m 3H)
T54-765(m 4H) 7T87(d J= 82Hz 2H) 816(d J= B2 Hz 2H) 887 (m 1H
(NH)) and 1282 (s 1H (OH))

“P,

A20 o
[2{Bls-{4-methoxy-phenyl)-methyl]-4-(4-fiuoro-phenyl)-thiazol-5-yi]-acetic acld
LC/MS (an10p8) Rt 2.17 min m/z 484 M+ H] 'H NMR (CDCL) & 3.81 (s 6H) 383

(s 2H) 577 (s 1H) 888 (m 4H) 7 11 (m 2H) 722 (m 4H) 7 56 (m 2H)

J¢
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v

A24 0

[2-Benzhydryl-4-{4-phonoxy-phenyl)-thiazol-5-yi]-acetic acld LC/MS (an10p8).
Rt4 04 min m/z478 M+ H] 'HNMR (CDCl) 83.88 (s 2H) 587 (s 1H) 707 (m
4H) 714 (m 1H) 7 25-7.41 (m 12H) 758 (m 2H)

{4-{4-Fluoro-phenyl)-2-{(4-hydroxy-phenyl)}-phenyl-methyf]-thiarol-5-yf}-acetic
acld. '"H NMR (CDCly) 3377 (s 2H) 582(s 1H) 6 70(m 2H) 702 7 15 (m 5H)
7287 30(m 4H) 753 (m 2H)

O

A23 w

[2-Benzhydryl-4-{3-luro-phenyl)-thiazol-5-y{]-acetic acld. LC/MS (an10p8): Rt
269 min m/z404 [M+ H] H NMR (CDCl;) 5388 (s 2H) 580 (s 1H) 7 07 (m
1H) 7.26-7 41 (m 13H).

[ %
e
[2-Banzhydryl-4-{4-triflucromethyl-phenyl)-thiarol-5-y{}-acetic acld LC/MS

(an10p8) Rt3 00 min m/z455 M + H] *HNMR (CDCL) 53.81 (s 2H) 5081 (s
1H) 734 (m 10H) 7 72 (m 4H).

A25
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[2-{Bis-{4-Aucro-phenyi)-methyi]-4-{3,4-dHflucro-phenyi)-thiazol-S-yij-acetic
acld. LC/MS (an10p8): Rt 3 18 min m/z 458 [M + H] *H NMR (CDCl;) 53 88 (s

2H) 581 (s 1H) 704 (m 4H) 7 18-738 (m BH) 748 (m 1H)

A28 o™

[2-Benzhydryl-4-(3,4-diflucro-phenyl)-thiazol-5-yi}-acetic acld LC/MS (an10p8)
Rt288min m/iz422 [M+H] '"HNMR (CDCly) 3388 (s 2H) 581 (s 1H) 720 (m
1H) 7 28-7 37 (m GH) 7 48 (m, 1H)

A27

[2-]Bis-{4-flucro-phenyl)-methyl]-4-(3-fluoro-phenyl)-thiazol-5-yl]-acetic acid
LC/MS (an10p8) Rt 3 08 min m/z 440 [M + H]} 'H NMR (CDCly) 5 3.92 (s, 2H) 5 82
(s 1H), 704 (m 4H) 7 24-7 29 (m 6H) and 7 37 (m, 2H)

oA o

Synthesis of nitrile intermediates — Representative Procedure 7 (RP7) Toa
cooled (5 °C) solution of Potassium feri-butcade (2 1 mmoal) In dry DMF (0 6mi) was
added a mixture of the banzonliriie (1 mmol) and the 2-Chioro-pyridine (1 1 mmol) In
dry DMF (0 4mi) After O/N stiring at RT aq NH.Cl and EtOAc were added The
organic phase was separated dried over MgSO, and concentrated i vacuo. The
residue was purified over silica gel chromatography to giva the desired product,
which precipitated upon treatment with EtO

ey
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[4<{4-Chloro-phenyi)-2<{phenyi-pyridin-2-yi-methyl)-thiazol-3-yi]-acetic acid
Title compound was prepared from 3-bromo-4-{4-chloro-phenyl)-4-oxo-butyric acid
and 2-phenyl-2-pyndin-2 yl-thioacetamide according to RP6 and RP7 LC/MS
(an10pB) Rt300 min mz422[M+H] 'HNMR (CDCh) & 388 (s 2H) 62 (s
1H) 72-8.0(m 12H) 8.7 (d 1H)

Rt

A20 o
{4-(4-Chloro-phanyl)-2-{(3-chloro-pyridin-2-yi)-phenyl-methyl}-thiazol-5-yi}-
acetic ackd Title compound was prepared from 3-bromo-4-{4-chioro-phenyl)-4-oxo-
butyric acid and 2-(3-Chloro-pyridin-2-yi}-2-phenyl-thloacetamide according to RP8
and RP7 LC/MS (an10p8) Rt 3 54 min m/z454 5(M + HI" '"HNMR (CDCL) 5383
(s 2H),868(s 1H),7273(m 1H) 73-74(m 5H) 75(d 4H),77(dd 1H) 88

(dd 1H)

e
A0 P
{4-{4-Fluoro-phenyl)-2-{(4-methoxy-phenyl)-pyridin-2-yi-methyl}-thiazol-5-yi}-
acetic acld Title compound was prepared from 3-bromo-4-{4-filucro-phenyl)-4-oxo-

butync acid and 2-{4-methoxy-phenyl)-2-pyridin-2-yl-thioacetamide according to RPS
and RP7 LC/MS (an10p8) Rt 2 20 mun mvz434 [M + H]

A31
{4-{4-Chloro-phenyl)-2{({4-methoxy-phenyl)-pyridin-2-yl-methyi]-thiazol-5-yi}-
acetic acld Tite compound was prepared from 3-bromo-4-{4-chioro-phenyl}-4-0xo-
butyric acid and 2-(4-methoxy-phenyl)-2-pyridin-2 yi-thicacetamude according to RP8
and RP7 LC/MS (an10p8) Rt 2 37 min m/z 4505 (M+H] *HNMR (CDCL) 8375
(s,3H) 378(s 2H)80(s 1H) 69(d 2H) 72(, 1H) 73 (m 4H), 74(d 1H) 75
(d 2H) 76 (dt, 1H) 81 (d 1H).

&)
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a%%
A32 HO
[4-{4-Chloro-phenyl)-2-{cyciohexyl-phenyl-methyi)-thlazol-5-yi]-acetic acid Title
compound was prepared from 3-bromo-4-{4-chloro-phenyl)}-4-oxn-butync acd and 2-

cycichexyl-2-pheny-thwoacetamide according to RP6 LC/MS (an10p8) Rt 3 20 min
m/z425.4 [M + H]

O i

et
[2{{Cyclabutanacarbonyl-amino)-phenyl-methyl]-4-{(4-flucro-phenyl)-thlazo}-5-
yil-acetic acld Title compound was prepared from 3-bromo-4-(4-fiuoro-phenyl)-4-
oxo-butyric acid and 2-cyciobutyl 2-phenyi-thioacetamide according to RP8. LG/MS
(an10pB): Rt 201 min m/z 425 M+ H] 'H NMR (CDCly) 51 92 (m 2H) 219 (m
2H) 3.13(p J=84Hz, 1H) 381(s 2H) 640 (d J=75 1TH(NH))7 13 (m 3H)
738(m 4H) and 7 54 (m 2H).

s

[2-Biphenyi-2-yimethyl-4-{4-chioro-phenyl)-thiazol-5-yi]-acetic acld. Title
compound was prepared from 3-bromo-4-{4-chioro-phenyi)}-4-cxo-butyric acid and 2-
biphanyl-2-yi-thioacetamide according to RP6 LCMS (an10p8) Rt 4 84 min m/z
4194 [M+H]' '"HNMR (CDCl) 8 383 (s 2H) 433 (s 2H)7 3-75(m 13H)

[4-{4-Chioro-phenyl)-2-{2-phenoxy-benxyl)-thlazol-5-yi]-acetic acid. Title
compound was prepared from 3-bromo-4-{4-chioro-phenyl)-4-oxo-butyric acld and 2-
(2-phenoxy-phenyl)-thicacetarmede according to RP8 LC/MS (an10p8) Rt 3 80 min
m/z4354M+H] "HNMR (CDCl;) § 382(s 2H) 439(s 2H) 89(d 1H),70(d
2H) 71(m 2H) 7.2-73 (M. 3H) 74 (L. 3H) 75(d 2H)

iz
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[2-Biphenyl-2-yimethyl-4-(4-filucro-phenyl)-thiazol-5-yi]-acetic acld Title
compound was prepared from 3-bromo-4-{4-fluoro-phenyt)-4-oom-butyric acd and 2-

biphenyl-2-y! thicacetamide according to RP6 LC/MS (an10p8) Rt 2.60 min m/z 403
[M+HI" "HNMR (COCls) 5378 (s 2H), 431 (s 2H) 71(t 2H) 737 5(m 11H)

R

OER ="y
Repressntative procedure 8 (RPB)
A mixture of Pd(PPhg), (~50mg) K.CO; (2 mmol), [2-{2-bromo-benzyl)- thiazol-5-yi]
acatic acd (1 mmol} and the comesponding phanyl boronic add (1 3 mmol] In
DME/H20/EtOH (7/3/2 20 mL) was heated at 150 °C for 10 minutes m a microwave
After cooling water acetic acid and EtOAC were added The solid maternals were
filtared off and the filtrate was concentratad ;m vacuo The residue was taken up in
hot acetonlinie and sofid particies were filtered off The filtrate was allowed 1o coadl to

RT upon which the desired compound precipitated In some occasions the crude
material was purified by chromatography

e B

[2<(2-Bromo-benzyl)-4-{4-flucro-phanyl)-thiazol-5-yi]-acetic acld Title compound
was prepared from 3-bromo-4-{4-fluoro-phenyl)-4-oxo-butyric add and 2-(2-bromo-
phenyl)-thioacetamide according to RP6 LC/MS (an10p8) Rt 2.22 mun m/z 405 4
M+ H]" '"HNMR (CDCly) 3385(s 2H) 455(s 2H), 7 1(m 3H) 7.3(t. HH) 74 (d
1H) 75-78(m 3H)

7
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et

[4-<{4-Flucro-phenyl)-2(3 -methoxy-biphenyli-2-yimethyl)-thiazol-5-y]-acetic
acld Titie compound was prepared from [2-{2-bromo-benzyl)-4-{4-fluoro-phenyl)-
thiazol-5-yi}-acetic acid and 3-methaxyphenyl boronic acid according to RP8 LC/MS
(an10p8) Rt 265 min m/z433[M + HI' 'H NMR (CDCh) 5376 (s 3H) 381(s 2H),
443(s 2H) 6889 (m,2H) 71(t 1H) 73-75(m 7H) 77 (m 2H)

A8

[2-{4 -Cyano-biphenyl-2-yimethyl)-4-(4-fluoro-phenyl)-thiazol-3-yi]-acetic
acld.Title compound was prepared from [2-{2-bromo-benzyl)-4-(4-fluoro-phenyl)-
thiazol-5-yi}-acetic acid and 4-cyanophenyl boronic acid according to RP8. LC/MS
(an10p8) Rt 2.47 min m/z428 [M +H]' 'HNMR (CDCly) 5384 (s, 2H) 436 (s
2H) 7T1{t2H) 73-75(m 8H), 77 (d 2H)

et de
[2<{3"-Acetylamino-biphenyl-2-yimethyl)-4-{4-fluoro-phenyl)-thlazol-S-yi]-acetic
acld Title compound was prepared from [2-(2-bromo-benzyl)}-4-{4-fluoro-phenyl)-
thiazol-5-yfJ-acetic acld and 3-acatamidobenzane boronic ackd according to RP8

LC/MS (an10p8) Rt 2 18 min m/z 480 [M + HI" "H NMR (CDCls) &1 98 (s, 3H) 378
(5.2H) 43 (s 2H) 70-71 (m,4H) 727 4 (m 2H) 7.4 (m 4H), 76 (m 2H)

o W
[4-(4-Fluoro-phenyl)-2{4 -methoxy-biphenyl-2-yimethyl)-thiazol-5-yf]-acetic

ackd Title compound was prepared from [2 (2-bromo-benzyi)}-4-{4-fluoro-phenyl)-
thiazol-S-yi]-acetc acid and 4-methoxyphenyl boronic acd according to RP8 LC/MS

o
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{an10p8) Rt 2.60 min m/z433[M +H] 'H NMR (CDCl) 53 82 (s, 2H) 3.84(s 3H)
437 (s 2H) 6.9(d 2H) 71(t 2H) 72-73 (m 5H) 7.4 (m 1H) 75(m 2H)

hrcats.
Ad1 HO

[4-(4-Fluoro-phenyl)-2-(2 -methaxy-biphenyl-2-yimethyl)-thiazol-5-yi]-acetic
acid. Title compound was prepared from [2-(2-bromo-benzyl)-4-(4-fluoro-phanyl)-
thiazol-5-yill-acetic acd and 2-methoxyphenyl boronic acd according to RP8 LC/MS
(an10pB) Rt 255 min m/z433[M +H] 'H NMR (CDCl) $3 71 (s 3H) 3.81 (s
2H) 4.3 (s 2H),68-70(m 2H) 71(m 3H) 72-74(m 4H) 74-75(m 3H)

L}
s
[2<{2-Benzo{1,3]dioxol-5-yi-benxyl)-4-{4-fluoro-phenyl)-thiazol-5yi]-acetic acld
Title compound was prepared from [2-(2-Bromo-benzyl)-4-{4-fluoro-phenyl)-thiazol-5-
yil-acetic aad and 3,4-methylenedioxobenzene boronic acd according to RP8
LC/MS (an10p8) Rt 3 35 min m/z447 [M+H] 'HNMR (CDCk) 53 78 (s,

2H) 434 (8 2H)596 (s, 2H) 87 (m 3H) 71(,2H) 72-73(m 3H) 73(d 1H)
75 (L, 2H)

r
Mt
[2-(3 -Cyano-biphenyi-2-yimethyl)-4-{4-flucro-phenyl)-thlazol-S-yi]-acetic acld.
Title compound was prepared from [2-(2-bromo-benzyl)}-4-{4-flucro-phenyl)-thiazol-5-
yil-acetic acid and 3-cyanophenyl boronic acid according to RP8. LC/MS (an10p8) Rt

3157 min myz428 M + H]' "H NMR (CDCl) 5355 (s 2H) 3.9 (s 2H), 68 (m
2H) T0(m 4H) 7 2-7 4 (m 8H).

M4 W

N
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[A-{4-Fluoro-phenyl)-2-{3 -trifluoromethoxy-biphanyi-2-yimethyl)-thiazol-5-yi]
acetic acld. Title compound was prepared from [2-{2-bromo-benzyl)-4-(4-flucro-
phenyl)-thiazol-5-yl}l-acetic acd and 3-trifluaromethoxyphenyl boronic acid according
to RP8 LC/MS (an10p8) Rt 381 min m/z487 M+ H] 'HNMR (CDCL): 3378 (s
2H) 43(s 2H) 71(L.2H) 73 (m 1H) 73 (L, 2H) 7 4-7 5 (m TH)

o
i
[2-[{1-Acetyl-piperidin-4-yl)-phenyl-methyl]-4-(4-chloro-phenyl)-thizzol-8-yi]
acstic acid Title compound was prepared from 3-bromo-4-(4-chloro-phenyl)-<4-oxo-
butyric acid and 1-acetyl-4-phenyl-piperidine-4-carbothiolc acld amide 2-(1-acetyl-
pipendin-4-y1)-2-pheny! thivacetamkie according to RP8 LC/MS (an10p8) Rt 2 32
min miz454 5 M + H]"

04

[4-{4-Chloro-phenyl)-2-{4-phenyl-piperidin-4-yi)-thlazol-S-yi}-acetic acid Title
compound isolatad as Its HC) salt was prepared by reacting [2-{{1-acetyl-pliperidin-4-
yl)-phenyl-methyf}-4-(4-chioro-phenyi)-tmazoi-5-y1]-acebc acld with 4N aq HC! at
95°C for 18 hours followed by evaporation of solvent LC/MS (an10p8) Rt 2 07 min
m/z4124 [M+H]

Rece
M8 w°
[4-{4-Chloro-phenyl)-2-{1-phenyl-cyclopropyl)-thiazol-5-yi}-acetic acid Title
compound was prepared from 3-bromo-4-{4-chioro-phenyl)-4-mo-butyric acld and 1
phenyl-cyciopropanecarbothioic acld amide according to RP8 LC/MS (an10p8) Rt

357min mz3608M +HI

General synthetic route to imidazole anslogs
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oy
1 - R3
H
m S oo '“Ilun. 10, IO '
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Intermediate-34 * °

3-Bromo-4-{4-fluocrophenyl)-4-oxo-butyric acld methyl ester 3-Bromo-4-(4-
fluorophenyl)-4-cxobutyric acld (15 mmol) was dissolved In methanal (80 mi) and
thionyl chilorkie (17 mmol) was added at 0 C After stirring at 80 °C for 2 h the
solvent was evaporated The residue was siripped with diethylether The product was
used direcily In the next step 'H NMR (CDCL) §300(m 1H) 333 (m, 1H) 3.67 (s
3H) 544 (t, 1H) 7 15(t, 2H) 8.06 (t, 2H)

e &

2,2-Diphenyiacetamidine Prepared from diphenylacetonitrile accordingto R. A
Moss W Ma D C Menmer and S Xue (Tetrahedron Letl. 1088 38, 8761-8764)
LC/MS (an10p8) Rt 157 min m/z211 [M+H]"

F
Y
[2-Benzhydryl-S5-{4-fluoro-phenyl)-3H-Imidazol-4-yi}-acetic acid A suspension of
2 2-diphenylacetamidine (10 mmol) and potassium carbonate {38 mmol) In THF/H20
(150 mL/50 mL) was heated to reflux 3-Bromo-4-(4-fluorophenyl)-4-oxo-butyric acld
methyl ester (10 mmol) in THF (50 mL) was added slowly The reaction mixture was
refluxed for 18 h and then concentratad The resldue was dissoived In water (10 mL)
and extracted with CH2CI2 (10 mL). The organic phase was dried (MgS0,) and
concentrated to produce [2 benzhydryl-5-(4-fluoro-phenyl)-3H-imidazol-4-yf]-acetic
acid methyl estar LC/MS (an10p8) Rt 3 64 min m/z 401 [M+H]' The methyi ester In
THF was added excass LIOH HyO in water The reaction was stimed at room

temperature over night, 3% HCl was added until pH <1 and the mixture was
extracted with CH,Cl; The organic phase was dried (MgSO,) and concentrated to

41

s
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give the productwas subject to hydrolysis with LOH in water/THF LC/MS (an10n8)
Rt143min m/Zz387 [M HJ

Blological Assays
Matarials and Methods

Generation/origin of the cDNA Constructs The coding sequence of the human
CRTH2 receptor (genbank accession no NM_004778) was amplified by PCR from a
human hippocampus cDNA library and Inserted Into the pcDNA3 1(+} expression
vector (Invitrogen) via § Hind/l/ and 3 EcoR/ To generate 8 CRTH2-Renlila
luciferase (CRTH2 Rluc) fusion protein, the CRTH2 coding sequence without a
STOP codon and Riuc were ampilfiad fusaed In frame by PCR and subcioned Into the
pcDNA3 1(+)Zao expreasion vector (invitrogen) Human p-arrestin2 (B-an2) N
terminally tagged with GFP? (Barr2-GFP?) and Renilla luciferase were purchased
from BloSignal Packard Inc, (Montreal Canada) The sequence Iidentity of the
construct was verified by restriction endonuciease digests and sequencing in both
directions on an AB| Pnsm (Applied Blosystems Foster City CA)

Sequence ID CRTH2 (protein sequencs)

MSANATLKPLCPILEQMSRLQSHENTSIRYIDHAAVLLEGLASLLALVEN
GVILFVVGCRMROTVVTTWVLHLALSDLLASASLPFPTYFLAVGHSWELG
TTFCKLHSS I FFLNMFASGFLLSAT SLDRCLQVVRFVWAQNHRTVAAARK
VCLVLNALAVLNTVPYFVFRDTISRLDGRIMCYYNVLLLNPGPDRDATCN
SROAALAVSKFLLAFLVPLAI IASSHAAVSLRLQHRGRRROGRFVRLVAA
VVAAFALCWGPYEVFSLLEARAHANPGLRPLVWRGLPFVTSLAFFNSVAN
PVLYVLTCPDMLRKLRRSLRIVLESVLVDDSELGGAGSSRRRRTSSTARS
ASPLALCSRPEEPRGPARLLGNLLGSCAASPQTGPLNRALSSTSS

Sequence ID CRTH2 (nuclectide sequence)

atgtcgge

caacgccaca
tccagagcca
cagcaacacc
ggckggccte
gctgetggge
geatgegoca
gaccgtggte
cctetgette
cctgecctte
gcaccacctt
ctgcaaactg
tectgcteag
cgecatcage
agaaccaccg

ctgaagccac
agcatceget
ctggtggaga
accacctggg
ttcacctact
cactcctcea

ctggaccgct

tctgeceocat
acatcgacca
atggagtcat
tgctgcacct
tettggeegt
tettetttet

gcetgcaggt

cctggagcag atgagcegte
cgeggeegtg ctgetgeacg
cctettegtg gtgggetgec
ggegetgtee gacetgttgy
gggccactcg tgggagctgg
caacatgttc gccagegget

ggtgeggecg gtgtgggege
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caccgtggce
tgctcaacac
ggtgeccctat
ttacgtgcta
ctacaatgtyg
actcgegeea
ggcggecctg
cgatcatecge
ctcgageccac
ggccaggecyg
cttegtgege
ggccctacca
cgtgttecage
cqctegtgtg
gogegggctyg
acecggtget
ctacgtgctc
gcacggtgct
ggagagegtyg
geegecgecy
cacctectec
cggaggaacc

geggggeccc
ccccgocagac
gggcccootg

gecggcgcaca
ttcgtgttee
ctgctcctga
gccgtcagea
geggeegtga
ctggtggcag
ctgetggagy
cccttcgtea
acctgccceyg
ctggtggacqg
accgecceget
gegegtotec

aaccgggege

aagtctgect
gggacaccat
acceggggec
agttecctget
gectgeggtt
ccgtegtgge
cgcgggegea
ccagcctggce
acatgctgeqg
acagcgagek
cggectecee
teggetgget

tgagcagcac

ggtgetttag
ctcgeggetg
tgaccgcgat
ggectteectg
gcagcacege
cgcettegeg
cgcaaacceg
cttetteaac
caagctgegg
gggtggcgeg
tttagctecte
gctgggeage

ctcgagttag

PCT/EP2005005882

gcactagcgg
gacgggcgea
gccacgtgea
gtgcegetgy
ggcegeegge
ctetgetggg
gggctgcgge
agcgtggcca
cgctogetge
ggaagcagce
tgcagccgecc

tgcgcagegt

Cell Culture and Transfection COS-7 celle were grown m Dulbecco's modified
Eagle's medium (DMEM) 1885 supplemented with 10% fetal bovine serum

100 units/ml psmicliiin 1000 pg/mi streptomycin and keptat 37 C m a 10% CO,
atmosphere HEK293 celis were maintained in Minimum Essential medium {(MEM)
supplamented with 10% (v/v) heat inactivated fetal calf serum (HIFCS) 2mM
Glutamax™ | 1% non essential amino acids (NEAA) 1% sodium pyruvate and 10
pg/mi gentamicin For binding experiments COS?7 cells were translently transfected
with the CRTH2 receptor using a calcium phosphate-DNA coprecipitation method
with the addition of chloroquine (a& described by Holst et al 2001+) To perform the
functional Bicluminescence Resonance Energy Transfer (BRET) assays, a HEK203
cell clone stably expressing parr2-GFP? and CRTH2-Rluc was generated (CRTH2
HEK293 cells)

Binding assay 24h after transfection COS-7 cells were seeded mio 88wsll plates at
a density of 30 000 celis/well Competition binding experiments on whole calls were
then performed about 18-24 h later uaing 0 1 nM [*H]PGD2 (NEN 172 Ci/mmol) In a
binding buffer consisting of HBSS (GIBCO) and 10 mM HEPES Competing ligands
were diluted iIn DMSO which was kept constant at 1% (viv) of the final Incubation
volume Total and nonspecific binding were detenmined in the absence and presence



X

WO 2005116001 PCT/EP2005/005882 {x

of 10 uM PGD2 Binding reactions were routinely conducted for 3 h at 4 C and
terminated by 2 washes (100 pl each) with ca cold binding buffer Radloactivity was
determined by liquid scintillabon counting In a TOPCOUNTER (Packard) following
over night ncubation in Microscint 20 Stable HEK293 cells were seeded at a density
of 30 000 cefisAwell 18-24 h prior to the binding assay which was performed
essentally as describad for COS7 cells above Determinatons were made in
duplicates.

BRET assay Functional BRET assays were performed on HEK293 cefls stably
expressing human CRTH2 Riuc and GFP?-g-arm2 Pnor to their use In the BRET
assay cells were detached and re-suspended m D-PBS with 1000 mg/L. L-Glucose at
a density of 2x10° cells/ml. DeepBlueC™ was diluted to 50 pM In D-PBS with 1000
mg/L L-Glucose (ight sensitve) 100 uL of cell suspension was transfermed to wells In
a 96-well micropiate (white OpbPiate) and piaced in the Mithras LB 840 instrument
(BERTHOLD TECHNOLOGIES Bad Wildbad Qermany) 12 ul/well agonist was
then injacted by Injector 1 and 10 uL/well DeepBiueC™ was Iinjecied simultaneously
by Injector 2. Five seconds after the Injections the light output from the well was
measured sequentially at 400 nm and 515 nm and the BRET signal (mBRET ratio)
was calculated by the ratio of the fluorescence emitted by GFP*-3-an2 (515 nm) over
the light emiited by the receptor-Rluc (400 nm} Antagonisis were added before
placng the microplates Into the Mithras LB 940 and allowed to Incubate for 15
minutes prior to the addition of agonist and DeespBlueC™ Compounds were
dissolved In DMSO and the final DMSQ concentration was kept constant at 1% In the

assay

Human eosinophll shape change sssay Biood wes sampled from healthy
voluntesers according to a prolocol approved by the Ethics Commitiee of the
University of Graz and processed as described previously (Bohm et al 2004).
Preparatons of polymorphonuciear leukocytas (conteining eosinophils and
neutrophils) were prepared by dextran sedimeniation of cliraled whole blood and
Histopaque grachents The resulting cells were washed and resuspended in assay
buffer {(comprising PBS with Ca**/Mg™ supplemented with 0 1% BSA, 10 mM HEPES
and 10 mM glucose pH 74) at 5 x 10° cefle/mL. Cells were Incubated with the
antagonists or vehicle (PBS or DMSO) for 10 mun at 37°C and then stimulated with
various concentration of the agonists (PGD2 or eotaxin) for 4 min at 37°C To stop
the reection samples were transferred to ice and fixed with 250 pL of fixatve
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solubon Samples were immediately analyzed on a FACSCalibur flow cytometer
(Becton Dickinson) and eosinophils were Identified according to their
autofiuorescence In the FL 1 and FL-2 channels. Shape change responses were
quantfied as percentage of the maximal response to PGD2 or eotaan in the absance
of an antagonist.

Materials

Tissue culture media and reagents were purchased from the Gibco Invitrogen
corporation (Breda Netherlands) PGD2 was obisined from Cayman and [3H]PGD2
from NEN

Data analysls

Curve analysis was performed with the GraphPadPnsm software 3.0 (Graphpad
Prism Inc  San Disgo, USA) and ICx values were calculated as a measure of the
antegonistic potencles

References
Holst B Hastrup H Raffetseder U Martinl L, Schwartz TW Two actve molecular

phenotypes of the tachykinin NK1 receptor revealed by G-protein fusions and
mutagenesis J Biol Chern 2001 Jun 8 278(23) 18783-9 Epub 2001 Feb 22

Blological data

Compounds were tasted in the receptor binding assay and the functional antagomst
assay descibad below and their iCe values were assessed The compounds are
grouped in three classes

A ICs value lower than 0 5 uM

B {Csp value between 0 5 yM and 5 uM

C {Ceo value higher than 5 yM

Tables 1 to 4 give the blological test results for the compounds synthesisad above
and for some additional compounds acquired from commercial sources.

The ability of the compounds above fo inhibit prostagiandin D2 induced ecsihophil
shapa change is demonstrated by the examples in Figure 1
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Table 1
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Table 2
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Table 3

Rt
N R3
W W,
o” “OH
X R1 R2 Binding | Antag

A34 [Bond [ 4O H Iﬁ' “1:\'—
[A35| O |4Ci H B
A38 | Bond | 4F H A A
A37 [Bond | 4F | 3MeO A A
A3B[Bond [ 4F | 4CN A A
A30 [Bond | 4F | 3-NHAc B
AdD[Bond | 4F | 4-MeO A A
M1 |Bond | 4F | 2-MeO A
MZ [Bond | 4F | 340CH 0| A A
M3[Bond[4F | 3CN A
A%4 |Bond | 4F | 3-OCF, A
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Table 4

R1

R2
\
4}
HO
Bind
RM| R rc!nu ntay
0,
M5 | 4l A B
|
A48 | a-Ci QO B ]
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Clams
1 A compound of formula (1) or a salt, hydrate or solvats thereof:

A
|

L1
e ]

8 g X,
0 °1jr |.3|-|
Q,
wherein

Xy15-8- -0- -N=N -NRr -CRy=CRgs -CR;=N- wherein R; and R; are
independently hydrogen or C,-C, alkyl

A 18 a carboxyl group —COOH or a carbaxyl bioisostere

nngs Ar® and Ar* each independently represent a phenyl or 5- or 6-membered
monocyciic hetercaryl ring or a bicyclic ring system consisiing of a 5- or 8-membered
carbocyclic or heterocyclic ring which 1s benz{fused or fused o a 5- or 6-membered
monocyclic hetercaryl ring said ring or ring system being optionally substhuted

ring B Is as defined for Ar® and A”® or an optionally substituted N-pyrrolidinyl N-
mpendnyl or N-azepiny! ring

sisOor1

L1 represents a divalent radical of formula —{Alk*),~ and L2 and L4 each

Iindependantly represents a divalent radical of formula —(AI(‘)..-(Z)..—(AII(’).-
wheran

m h and p are Independently 0 or 1

AlK' and Alk* are Independently optionally substtuted straight or branched
chain C1-C; alkylene or C,-C, alkenylene radicals which may contaln a
compatible -0O- -S- or -NR- link wherein R is hydrogen or C,-Csalkyl and
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Z18-0- -5 -C(=0) SO SO NR -NRSOr -C(=O)NR- -NRCONH-
NRC(=NR)NH or=N-NR wheren R is hydrogen or C, C;alkyl or a divalent
5- or 6-membered monocyclic carbocydic or heterocyclic radical

L3 represents a divalent radical of formula —(All®*)e-(Z)s-{Alk?),- whereinm n p Alk?
and Z are as defined in relation to L2 and L4 and Alk3 is an optionally substituted
straight or branched chain C,-C; alkylene or C, C; alkenylsne radical which may
contain a compatible —O- -S- or -NR link wherein R Is hydrogen or C,-C; alkyl

Q represents hydrogen or (C-Ce)alkyl

Q, represents

(1) (C1-Co)alkyl (Cr-Ce)alkoxy hydroxy hydroxy(Cy Celalkyl nitrile (-CN) phenyl
phenoxy monocyclic heteroaryl or heteroaryloxy with 5 or 8 ring atoms, -CONR'R®
NR®COR* -NR°SO:R* or NR'CONR'R® wherein R* and R® are independently

hydrogen or a (C,-Co)alkyl group or R* and R"® are linked to the same N atom to
form a cyclic amino ring and when Q is phenyl phenoxy or monocyclic heteroaryl or
heteroaryloxy with 5 or 6 ring atoms the phenyl or heteroaryl ring Is optionally
substituted by any of (C,-Ce)alkyl (C1-Co)alkoxy hydroxy hydroxy(Cy-Ce)atkyl (C,
Ca)alkylthio halo, fully or parbally fluorinated (Cy-CaJalkyl (Cy-Cajalkoxy of (Cy
Ca)alkyithio trifluoromethyithio nitro nitrile (-CN) -COOR* -COR* -OCOR*

SO.R* -CONR'R® -SONR'R® NR'R® -NR'COR* -NR'COOR* NR®SOR*or
NRACONR*R® wharein R* and R® are independently hydrogen or a (C,-Ce)alkyl
group or R* and R? are linked to the same N atom to form a cyclic amino ring or

(1) hydrogen but only when in L3 Z represants an optionally substituted divalent 5-
or 6-membered manocyciic carbocyclic or heterocyclic radical

or Q, and Q, taken together with the carbon atom to which they are attached form a
Cy-C, cycloalkyl ring or a monocyclic non-aromatic heterocyciic ring with 4-8 nng
atoms

and wherein the total length of L2 and L3 does not exceed that of an unbranched
saturated chain of 10 carbon atoms
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2. A compound as cizimed in claam 1 whereln (f) the length of each of L2 L3 and
L4 does not excead that of an unbranched saturatad chain of 5 atoms and (i) the
iotal length of L2 L3 and L4 does not exceed that of an unbranched saturated chan
of 7 atome and (i) none of L1 L2 L3 and L4 Includes more than two R substituents
different from hydrogen

3 A compound as ctaimed in clabm 1 or claim 2 wherein L3 Is a bond Q
18 hydrogen and Qs phenyl or monocyciic heteroaryl with 5 or 6 ring atomsa
optionally substituted by any of (C,-C)alkyl (Ci-Ce)alkoxy hydroxy hydroxy(C.
Celalkyl (Ci-Cylalkyithio halo, fully or partially fluorinated (C,-Cs)alkyl (C,-Cs)alkoxy
or (C+-Ca)akyithio trifluoromethyithio nitro nitrlle (-CN) -COOR* -COR* -OCOR*
SO.R* -CONR*R® -SO.NR'R? -NR*R® -NR®COR* -NR®COOR* NR®SO,OR*or
NR'CONR*R® wheren R* and R® are independently hydrogen or a (C,-Cq)alkyl
group or R* and R® are inked to the same N atom to form a cyclic amino ring

4 A compound as claimed in claim 1 or claim 2wheren L3isabond Q, is
hydrogen and Q: 3 phenyl optionally substituted by any of fluoro chioro bromo,
(C1-Cy)alky! trifiuoromathyl (Cy-Ca)alkoxy trifiuoromethoxy triflucromethytthio
dimethylamino cyano (C,-Calkyl)SOr NH;SOz- (Ci-Cralkyl)NHSOy- (C,

Caallyl) ;NSO -CONR’R® and -NR®COR* wheren R* and R® are indepandently
hydrogen or a (C+-CeJaliyl group or R* and R® are linked to the same N atom to form
a cydlic amino ring

5 A compound as claimed In claim 1 or clam 2 wherein L3 s -CHy -O- -S-
'SOr —NHC(=O)' -CH=CH NR" ar 'NR"CHr whenelin R" [ 3 hydm.n or 01‘0a
alkyl

8 A compound as claimed in claim 1 or claim 2 wherein Q; ls hydrogen and L3
represents a divalent radicat of formula —{AIk*)w~(Z)s~(Alk%),- wherein mis 0 nis 1
and Z 1s a phenylens radical optionally substituied by one or more of fluoro chloro
bromo (Ci-Cslalkyl tnflucromethyl (C-Ca)alkoxy trifiucromathoxy
trifiuoromethyithio dimethylamino cyano (C.-Cralkyl)SOz NHzSOz (C,
CaalkyllNHSOz (C,-Cralkyl):NSO> CONR'R® and -NR*COR* wherain R* and R®
are ndependently hydrogen or a (Ci-Ce)alkyl group or R* and R® are linked fo the
game N atom to form a cyclic amino ring
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7 A compound as claimed n claim 6 wherain Z 1s a 1 2-phenylene radical
optionally substituted by ona or more of fluoro, chioro bromo (C,-Cs)alkyl
trifluoromsthyl (C,-Cj)alkoxy tiftuoromethaxy tnfluoromethytthio dimethylamino
cyano (Cy-Cialkyl)SOr NH;SOr (C-CialkylNHSOx (C,-Csalkyl):NSOr
CONR'R® and NRPCOR*wherein R* and R® are independently hydrogen or a (C;
Ce)akyl group or R* and R® are Imked o the same N atom {o form a cycllc amino
nng

8 A compound as claimed In claim 6 or claim 7 wherein Q, Is hydrogen.
9 A compound as claimed m any of the preceding claims wherein X, is -S-

10 A compound as clalmed n any of the pracading claims wherain A ls a
carboxyl group -COOH

1" A compound as claimed In any of claims 1 to 9 wherein A is a carboxyl
biolaostere selectsd from -SO.NHR and -P{(=OXOH){OR) wherein R 1s hydrogsn
mathyl or ethyl -SO,0H -P(=0)}(OH){NH,) —C(=O)NHCN and groups of formulae

0
* T O
N N
)\_ '{ﬂ ‘g——,(orl °|

12. A compound as claimed in any of the precading claime wherein L1 represents
abond -CRRyr —CHCRyRizr —-OCR\Rir ~SCRi R -NR11/CHy- or —NRy,
wheren R,, and R,z are lndependenﬂy hwm or CrGSW tha bond marked
with an asterisk being the one connectsd to the ring contaming X'

13 A compound as claimed in any of clams 1 to 11 wherein L1 represents -CHy-
or —=CH(CHy)-

14 A compound as claimed in any of the preceding claims whereln Ar® Is phenyl
theenyl naphthylor2 3- or 4-pyridyl any of winch s optionally substituted

15. A compound as daimed In claim 14 wherein optional substituents in Ar® are
selected from fluoro, chioro, bromo (C-Cy)alkyl trifluoromethyl (C:-Cy)alkoxy
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tnfluoromethoxy trifluoromethyittuo dimethylamino cyano (C,-Chalkyl)SO;-
NH;SOy (Cr-Cralky)NHSOx (C1-CaalkylhNSOr -CONR*R® and NRECOR?
wherein R* and R® are mdependently hydrogen or a (C,-Co)alky! group or R* and R®
are hnked ta the same N atom to form a cycic amino ring

16 A compound as claimed in any of the preceding ciaims wherenn L2 13 a bond
and Ar* s an optionally substituted phenyl thieny! furanyl pyrrolyl or pyridyl ring

17 A compound as claimed in claim 15 wherein optional subatituents i Ar? are
selected from fluoro chioro bromo (Ci-Ca)alkyl tnfluoromethyl (C,-C;)alkoxy
trifluoromethoxy triflucromethyitiue, dmethylamine cyano (C,-C,alkyl)SOy-
NH;SOy (Ci-Caalkyl)NHSOx- (Cy-Caalkyl);NSOr- -CONR'R® and -NRECOR®
wharein R* and R® are independently hydrogen or a (C,-Cs)alkyl group or R* and R®
are linked to the same N atom to form a cyclic amino ring

18 A compound a8 claimed in any of the preceding claims whersin a Is 0

16 A compound of formula (lA) or a salt, hydrats or solvats thereof

Ai
R, COOH

N: X
A) L3H
Q,
Ry

whereln A, is hydrogen or methyl X, Q, AP and L3 are aa defined in clam 1 and
R, and R; independently represent hydrogen or one or more optional subattusnts

20 A compound as claimed In claim 19 whersin A, 18 hydrogen
21 A compound as claimed in claim 18 or ciaim 20 wheremn Q; is hydrogen

22 A compound as claimed in any of clams 19 io 21 wherein X, 18 -S-

%o
.
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23 A compound as claimed in any of claims 19 to 22 wherein Ar’ i1s optionally
substituted phenyl

24 A compound as claimed in any of claims 19 t0 23 wheren L3 is aband -O- —~
S§- or—NR whereln R Is hydrogen or Cy-C; alkyl

25 A compound as claimed In claim 19 wherein A, is hydrogen Q is hydrogen
X, Is -8~ AP is optionally substituted phenyl and L3 Is a bond

28 A compound as claimed in any of claims 19 to 25 wherein optional
substituents R, and Rs and optional substituents in Ar® are independently sslected
from fluoro chioro bromo (Cy-Ca)alkyl trfluorometiyl (Cy-Ca)alkoxy
trifluoromethoxy tnfiucromethyithio, dmethylamino cyano (Cy-Caalkyl)SO-
NH;SOz (Cy-CyalkylNHSOz (Cy-Cralkyl)}2NSOy -CONR’R® and -NRPCOR*
wherem R* and R® are Independently hydrogen or a (C,-Ce)alkyl group or R* and R®
are linked in the same N atom to form a cycilc amino ring

27 A compound of formula (IB) or 2 salt, hydrate or solvats therecf

(18)

whereln A, 15 hydrogen or methyl X218 a bond -CHy- -O- —8- or—NR whersinR is
hydrogen or C,-C; alkyl and X, and Ar® are as defined In claim 1 and R, and R
Independently reprasent hydrogen or one or more ophonal substituents.

28 A compound as claimed In claim 27 wherein A, Is hydrogen

28 A compound as claimed in claim 27 or claim 28 wherein X, 18 -S-

G



WO 2005/116001 PCT/EP2005/005802

30 A compound as claimed in any of clalms 27 to 29 wherein Ar® 1s optionally
substthuted phermyl

31 A compound as claimed in any of claims 27 to 30 wherein X; 8 -CHy-ora
bond

32 A compound as claimed In any of claims 27 to 31 wherein optional
substituents R, and R land opbonal substituents n Ar® are mdependently selected
from fluoro chioro bromo (Cy-Ca)alkyl triflucromethyl (C,-Cs)alkoxy
trifiucromethoxy trifluoromethyithio dmethylamino cyano (Cy-Cralkyl)SO»
NH,S0y- (C1-Calkyl)NHSOz (Cy-Calkyl)2NSOy -CONR'R® and NRPCOR*
wherem R* and R” are independently hydrogen or a (C,-Cy)alkyl group or R* and R®
are linked to the same N atom to form a eyclic amino ring

33 A compound selectad from tha group conslsting of

[2-benzhydryl-4-{4-chlorophenyi)-thiazol-5-yi}-acetic acd
[2-benzivydryl-4-{4-flucro-phenyl)-thiazol-5-yf}-acetic acid
[2-[1-{4-chioro-phenyl)-2-phenyl-sthyl]-4-(4-fluoro-phenyl)-thiazol-5-yil-acetic acld
{4-(4-chloro-phenyl)-2-{(4-chloro-phenyl)-phenyl-methyl}-thiazol-5-yi}-acetic acd
[2-{(4-chioro-phanyl)-phenyl-metityl}-4-(4-fluoro-phenyl)-thuazol-5-yl}-acebc acid
[2{bis~{4-lucro-phenyl}-methyl}-4-{4-fluoro-phenyl)-thiazol-5-yl}-acetic acid
{4-{4-fluoro-phenyl)-2 [(4-methoxy-phenyl)-phenyl-methyl}-thlazol-5-yl}-acetic acid
{4-{4-chioro-phenyl)-2-{(4-methoxy-phenyl)-phenyl-methyl}-thiazol-5-yi}-acetic acid
[2-{(3 4-difiuoro-phenyl)-phenyl-methyl]-4-(4-fluoro-phenyl)-thiazol-5-yl}-acebc acd
[2-{xs-(4-methoxy-phenyi)-methyl]-4-(4-fluora-phenyl)-thiazol-5-y{l-acetic acx
{2-berzhyciryl-4-{3-fluoro-phenyl)-thiazol-5-y{l-acstic acid
[2-{bis-{4-fiuoro-phenyi)-methyl}-4-(3,4-difluoro-phenyl}-theazol-5-yl}-acstic acid
[2-benzhydryl-4-(3.4-drfluora-phenyl)-thezol-5-yi}-acetic acxd
[2-{bis-(4-fluoro-phenyl)-methyl]-4-(3-fluoro-phenyl)-thiazol-5-yi]-acetic acid

and salts hydrates and solvates thereof

34 A pharmacsutical composition comprising a compound as claimed In eny of
clams 1 to 33 together with a pharmaceutically acceptable carrier
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a5 Use of a compound as claimed in any of clams 1 to 33 in the manufacture of
a composition for the treatment of dissass reaponsive to modulation of CRTH2
receplor activity

as A method of treatment of dissase responsive to modulation of CRTH2
recaptor actinty comprising administering to a subject suffering such disease and
effective amount of a compound as claimed in any of claims 1 {p 33

ar Use as claimed In claim 35 ar a method as claimad in claum 36 whereln the
disease Is one assoclated with elevated levels of prostaglandin D2 (PGD2) or one or
more active matabolites thereof

as Use or a method as claimed in ckaim 37 whenain the disease Is an
inflammatory autoimmune respiretory or allergy disease

39 Use or method as claimed in claim 37 wherein the disease 15 salected from
asthma rinniis allergic aliway syndrome allergic rhnobronchits bronchits chronic
obstructive pulmonary disease (COPD) nasal polyposis sarcodosis farmer s lung
fibroid lung cystic filbrosis chronic cough conjunctivitis atopic dermatits,
Alzheimer's disease amyofrophic lateral sclerosis AIDS demeantia complex
Huntington's disease frontotemporal dementia Lewy body dementa vascular
dementa Guillain-Barre syndrome chranic demyelinabng polyradiculoneurophathy
mutitifocal motor neuropathy plexopathy muitiple sclerosis encephalomyelitis
panencephalits cerebellar degensration and encaphalomyelitis, CNS trauma
migraine stroke rheumatold arthuitis, ankylosing spondyiis, Behget's Disease
bursiis carpal tunnel syndrome Inflammatory bowel disease Crohn s disease
uicerative colihs dermaiomyosibs, Ehlers-Danlos Syndrome (EDS) fibromyalgla
myofasdial pain osteocarthritis (OA) ostsonecrosis psoriatic arthnbs Rester's
syndrome (reactive arthritis} sarcoidosis scleroderma Sjogren's Syndrome soft
tissue disease Stll e Disease tendinhs polyarteritis Nodossa Wegener's
Granulomatosis myositis {polymyositis dermatomyositis) gout, atherosclerosis
lupus erythematosus systemic lupus erythematosus (SLE) type | diabstes nephritic
syndrome glomerulonephrits acute and chronic renal fallure eosinophiliia fescitls
hyper IgE syndrome sepsis sepbc shock, ischemc reperfusion injury In the heart,
aliograft rejection after transplantations and graft versus host disease
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40 Use or method as claimed in claim 37 wherein the disaase sslected from w
asthma rhintis allergic alrway syndrome and allergic rhinobronchitis
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Uso de Ligandos de Receptor en Terapia

Estd invencidn se relaciona con una clase de compuestos que son hgandos del
receptor CRTH2 (molécula homéloga del Receptor Quimicatrayente expresada sobre
células Ayudante T tipo 2) y su uso en el tratamiento de enfermedades que responden
a la modulacién de la achvidad del receptor CRTH2 pnncipalmente enfermedades que
tienen un componente inflamatono signficative La invencidn también se relacionan
con los miembros novedosos de esa clase de hgandos y con las composiciones
farmacéuticas que las contienen

Antecedentes de la invencidn

El hgando natural del receptor acoplado a la proteina G CRTH2 es la prostaglandina
D2 Como su nombre lo dee el CRTH2 se expresa en las células ayudante T tipo 2
(Celulas TH2) pero también es conocido por ser expresado scbre las células
eosindfilas y basdfilas La activacidn de la célula como resultado de la unién del PGD2
al receptor CRTH2 da como resultado una respuesta biolégica compleja que incluye la
hiberacion de los mediadores inflamatonos Los niveles elevados PGD2 estén por lo
tanto asociados con muchas enfermedades que tienen un fuerte componente
inflamatono tal como el asma la nnitis y las alergias Bioquear la umién del PGD2 al
receptor CRTH2 es por lo tanto una esirategia terapéutica util para el tratamiento de
tales enfermedades

En algunos ligandos de molécula pequefla ed CRTH2 que actian aparentemente
como antagonistas de PGD2 son conocidos por ejemplo como se propone en las
siguiente solicitudes de patente WO 03/087042 WO 03/087598 WO 03/066046 WO
03/066047 WO 03/101861 WO 03/101981 GB 2388540 WO 04/089885 y WO
05/018520

Las NSAID (drogas no esteroides antnnflamatonas) constituyen otra clase de agentes
antinflamatonios Un NSAID es el dcdo 4-{4-clorofeni)-2 feni tiazal § acético
(fenhazac) Algunos otros compuestos han sido investigados como agentes
antunflamatonos (ver por ejemplo Nagatom: et al Arzneimittel-Forschung (1984)
34(5) 599 603 Bonina et al Famaco Edizione Scientifica (1987) 42(12 905-13
Gieldanowsk: et al Archivum Immunologiae et Therapiae Expermentalis 1978 26
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921 929 Brown et al J Med Chem 1974 Vol 17 No 11 1177 1181 Attmarad et al
AsianJ Chem 2004 16(1) 179 182 publicaciones de Patente Japonesa JP07149745

y 07149748 y publicaciones Internacionales de Patente WO 8727190 WO
2003103657

Breve Descnpcion de la Invencién

Las estructuras de los compuestos antagonisias PGD2 a las que se refieren las
publicaciones antenores tienen un sistema de anillo con nucleo biciclico o tncfclico
relacionado con el nucleo indol de la indometacina un agente antunflamatono
conocido ahora conocido por unirse al CRTH2 La presente invencidn surge de la
dentficacidn de una clase de compuestos que tienen el nucleo monociclico que
contiene nitrbgeno de 5 a 6 miembros tal como un anillo de tiazol cuyas porciones
sustituyentes estan onentadas por el nicleo monociclico para interactuar con y unirse
al CRTH2 La clase de compuestos con las cuales la invencion esta relacionada son
asi capaces de modular la actvad CRTH2 y son utiles en el tratamiento de las
enfermedades que se beneficien de tal modulacién por ejemplo el asma la alergiay la
nnitis

Descnpcidn Detallada de la Invencidn

De acuerdo con la presente invencién se sumnistra un compuesto de férmula (1) o
una sal hidrato o solvato de éste

A
I
L1

H L4@ L2
s ——
Nx= Xy
() Q, L3 H
Q,

en donde
Xt 8 S O N=N -NR~ -CR=CRy- CR;=N en donde R; y Ry son
independientemente lidndgeno o alquilo C; C;

—— e —— — — . s

—— e i . ——
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A es un grupo carboxilo -COOH o un carboxill bioisostere

Los anillos Ar® y Ar’ independientemente cada uno representa un fenilo o un anilio
heterociclico de 5 0 6 membros o un sistema de anillo biciclico que consiste de un
anilo carbociclico de 5 o 6 miembros que esté benzofusionado a un anillo heteroanlo
monociclico de 5 0 6 membros dicho anillo o sistema de anillo es opcionaimente
sustriudo

El anilio B es como se definid A y A’ o un anillo N pirrolidinilo N pipendinilo o N
azepinilo opcionaimente sustituido

sesDo1

L1 representa un radical divalente de la formula —{Alg')y- ¥ L2 vy L4 cada uno
independientemente representan un radical divaiente de la formula —(Alg')m (2)
(Alg®)s-

en donde

m ny p son independientementa 0 0 1

Alq' y Alg® son independientemente radicales alquileno C,-Cs o alquenileno
CxC; de cadena recta o ramificada opcionaimente sustituidos que pueden
contener un enlace -O- S o -NR compatible en donde R es hidrdgeno o
alquio C, C; ¥

Zes-0- S C(FEO) SO S50- NR NRSOr C{=O)NR NRCONH
NRC(=NR)NH o =N NR en donde R es hidrdgeno o alquilo C; C; o un
radical carboclclico o heterocichco monociclico de 5 o 6 miembros divalente

L3 representa un radical divalente de la férmula —(Alq’),..-(Z),.-(AIq'),,— endondem n p
Alg? y Z son como se definié en relacion con L2 y L4 y Alq3 es un radical alquileno C,

C3 o alquenileno C; C, de cadena recta o ramificada opcionalmente sustituidos que
pueden contener un enlace -O S o -NR compatible en donde R es hidrégena o
alquilo C,-C4

k- . ———— ———— —
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Q, representa hidrégeno o alquilo (C4 Ce)

Q; representa

() alquilo (C,-Cq) alcoxi {C4 Cq) hidroxn hidrox-alquilo (C, Cg) nitrilo { CN) fenilo
fenoxi heteroanio o heteroanioxi monocichco con 5 o 6 dtomos por anillo -CONR*R®?
NR®COR* NRPSO,R* 0 NR'CONR*R® en donde R* y RP son independientemente
hidrégeno o un grupo alquilo (C,-Ce) © R* y R? estan hgados al mismo étomo de N
para formar un anilio amino cicico y cuando Q es fenilo fenoxi o heteroanio
monociclio heteroanioxi con 5 0 8 dtomos por anilio el anillo de fenilo o heteroanio es
opcionaimente susttuido por cualquiera de alquilo {C,-Cs) alcoxi {C, Cs) hidrox
hidrox+alquilo (C, Cq) alquittio (C4 C,) hale alquilo (Cy Cs) completa o parciaimente
fluonnado o alquithio{C,-Cs) trflucrometittio niro nitnlO ( CN) -COOR* -COR?
OCOR* SO,R* -CONR'R® SO,NR*R®* NR'R® NRPCOR* NR"COOR*
NRPSO;R* o

NRACONR*R® en donde R* y R® son independientemente hidrégeno o un grupo
alquilo (C; Cs) o R* y R? estdn ligados al mismo 4tomo de N para formar un anilio
amino clclico o

(n) hidrégeno pero sblo cuando en L3 Z representa un radical carbocichico o
heterociclico de 5 o 6 miembros divalente opcionalmente sustituido

o0 Q, y Q; tomados juntos con el 4tomo de carbono al cual ellos estén unidos forman
un anillo de cicloalquilo Cx-Cg 0 una anilic heterociclico no aromético monoclclico con
4-6 atomos por anillo

y en donde la longitud total de L2 y L3 no excede aquella de una cadena saturada no
ramificada de 10 Atomos de carbono

En una definicibn méas estrecha de los compuestos (I) (1) la longtud de cada uno de
L2 L3 y L4 no excede aquella de la cadena saturada no ramificada de 5 &tomos y (n)
la longitud total de L2 L3 y L4 no excede aquella de la cadena saturada no ramificada
de 7 atomos y () ninguno de L1 L2 L3 y L4 incluye mas de dos sustituyentes R
diferentes de hidrogeno

9\/1/
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Los compuestos con los cuales la invencidn esté relacionada se definen por referencia
a la férmula (1) como resultado de estudios hacia la elucidacidén del stio de umbn de
hgando del CRTH2 Tales estudios conducen a la conclusibn total de que un
famacoforo general que comprende una porcibn negativamente cargada
representada por AL1 y dos porciones aromstica y/o hidréfoba representadas por
H(B) L4Ar*L2 y el anillo que contiene X, o el anlllo que contiene X, junto con el
fragmento H(Ar*)L3C{Q,)(Qa)- onentado en un tnéngulo aproximado formarian una
disposicion para la interaccion con el sitio de unién del receptor Se concluyd que los
agrupamientos AL1 H{B) L4Ar’L2 susttuyentes deben estar sobre los atomos del
anillo adyacente del anillo que contiene X, Los hgadores L1 L2 L3 y L4 suministran
alguna flexibiidad a la molécula para faciltar la unibn 6ptima Las restncciones sobre
las longitudes de y las sustituciones en los igadores L2 L3 y L4 estan en orden para
resinngir el tamafo y la complejdad moilecular total de las estructuras para uso de
acuerdo con la invencién Para ewvitar la duda |a longrud total de L2 y L3 es para los
propostos de esta descripcion y revindicaciones la suma n2+n3 donde n2 es el
numero de atomos conectados en la cadena mas corta de dtomos desde el atomo
terminal al &tomo terminal del hgador L2 y n3 es el numero de dtomos conectados en
la cadena mas corta de 4tomos desde €l 4tomo terminal al atomo terminal de ligador
L2 Prefenblemente los compuestos con los cuales la invencién estd relacionada
deben tener un peso molecular de no méas de 600 Los sustiuyentes opcionaies en
cualquier elemento de los compuestos (l) se permiten como en la definicion de los
compuestos () Tales sustituyentes pueden modular propiedades farmacocinéticas y
de solubiidad asi como también recoger interacciones de umién adicionales con el
receptor

En otro aspecto la invencién suminisira el uso de un compuesto como se define y se
discute aquf en la elaboracién y el tratamiento de una enfermedad que responde a la
modulacién de la actividad del receptor CRTH2

En otro aspecto la invencidn suministra un método de tratamiento de un sujeto que
sufre de una enfermedad que responde a la modulacion de la actvidad del CRTH2 la
cual comprende admimistrar al sujeto una cantdad de un compuesto (I) como se
definié y se discutid aqui efectivo para mejorar la enfermedad

N

—————— - — - —
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En parhicular los compuestos con los cuales la invencion esta relacionada son utles
para el tratamiento de la enfermedad asociada con niveles elevados de prostaglandina
D2 (PGD2) o uno o més metabolitos activos de estos

Ejemplos de tales enfermedades incluyen asma nnhis sindrome alérgico de vias
a¢reas ndobronquitis alédrgica bronquitis enfermedad pulmonar obstructiva crénica
(COPD) poliposis nasal sarcoidosis pulmén de campesino pulmén fibroide fibrosis
cistica tos cronica conuntivibs dematitis atopica enfermedad de Alzheimer
esclerosis lateral amiotréfica complejo de demencia de SIDA enfermedad de
Huntington demencia frontotemporal demencia del cuerpo Lewy demencia vascular
sindrome de Guillain Barre poliradiculoneuropatia desmielinizante cronica neuropatia
motora multifocal plexopatia esclerosis mulbple encefalomielitis panencefaltis
degeneracion cerebelar y en encefalomielitis trauma del CNS migraia ataques
arintis reumatoide espondiitis anquilosante enfermedad de Behgets bursiis
sindrome del tunel carpiano enfermedad del intestino inflamatono enfermedad de
Crohn coltis ulceratva dermmatomiostis Sindrome de Ehlers-Danlos (EDS)
fibromialgia dolor miofacial osteoarinhs (OA) osteonecrosis artntis sonétca
sindrome de Retter's (arintis reactiva) sarcoidosis escleroderma Sindrome de
Sjogren enfermedad de tepdo blando Enfermedad de Still tendinihs polartentis
Nodossa Granulomatisis de Wegener miositis (polimiositis dermatomiositis) gota
arterosclerosis lupus erntemeatoso lupus sistémico ertematoso (SLE) diabetes tipo |
sindrome nefrlico glomerulonefrntis falla renal aguda y crdnica fascitis eosinofila
sindrome hiper IgE sepsis choque séptico dafio por reperfusion 1Isquémica en el
corazén rechazo de aloinjertoc después de transplantes y enfermedad de injerto
versus huésped

Sin embargo los compuestos con los cuales la invencidn estd relacionada son
pnncipaimente de valor para el tratamiento de asma nnihis sindrome alérgico de vias
aéreas y nnobronquitis alérgica

Como se utilza aqul el término alquilo (C C,) en donde a y b son enteros se refiere
a un radrcal alquilo de cadena recta o ramificada que tiene de a a b &tomos de
carbono Asl cuando aes 1y b es 6 por ejemplo el tdrmino incluye metilo ehlo n
propilo 1sopropilo n butiio 1sobutilo sec-butilo t butio n pentilo and n-hexilo

 ————
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Comao se utiliza aqul el términe radical alquileno (C,-Cs) divalente en donde ay b
son enteros se refiere a una cadena de hidrocarburos saturada que tenede aa b
atomos de carbono y dos valencias no satisfechas

Como se utihza aqul el término alquemio (C.-Cp) en donde a y b son enteros se
refiere a una porcidn alquenilo de cadena recta o ramificada que tiene de a a b 4tomos
de carbono que tienen al menos un doble enlace en cualquiera estereoquimica E o Z
donde sea aplcable El término incluye por ejemplo vimlo alio 1 y 2 butenilo y 2
metil 2 propenilo

Como se utilza aqul el termino radical alquenileno (C,-Cp) divalente significa una
cadena de hidrocarburo que tiene de a a a 4tomos de carbono al menos un doble
enlace al menos dos valencias no satisfechas

Como se utiliza aqul el término alquinilo C,-C, en donde a y b son enteros se refiere
a grupos de hidrocarburo de cadena recta o cadena ramificada que tienen de dos a
seis tomos de carbono y que tienen ademas un tnple enlace Ese termino incluria
etinlo 1 y2propmilo 1 2 y 3-butinlo 1 2 3-y4-pentinlo 1 2 3- 4 and5
hexinilo 3-meti-1 butinlo 1 meti-2 pentimila

Como se utiiza aqul el término radical alquinileno (C,-C;) divalente en dondeay b
son enteros se refiere a una cadena de hidrocarburo divalente que tiene de 2 a 6
atomos de carbono al menos un triple enlace y dos valencias no satisfechas

Como se utiiza aqui el término carbociclico se refiere a un radical mono- b o
tnciclico que tiene hasta 16 atomos por anillo todos los cuales son carbono e incluye
anlo y cicloalquilo

Como se uthiza aqul el término cicloaiquilc se refiere a un radical carbociclico
saturado monociclico que tene de 3-8 atomos de carbono e Incluye por ejemplo
ciclopropilo ciclobutilo ciclopentilo ciclohexilo cicloheptilo y ciclooctilo

Como se utiliza aqul el término no callficado amlo se refiere a un radical aromético
carbociclico mono- b o tnciclico e incluye radicales que tienen dos anilios

U\

——
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aromaticos carbocichcos monociclicos los cuales estdn directamente hgados a un
eniace covalente llustrativos de tales radicales son fenilo bifenilo y naftilo

Como se utiiza aqul el termmo no calficado heteroanio se refiere a un radical
aromatico mono- bi o tn clclico que contiene uno o mas heterodtomos seleccionados
de S Nu O e incluye radicales que tienes dos de tales anillos monocichicos o uno de
tales anillos monociclicos y un anilio anlo monociclico los cuales estan directamente
ligados por un enlace covalente llustrativos de tales radicales son tiemlo benztienilo
funlo benzfunlo pirrollo 1midazollc benzimidazollo tazollo benzhazolilo
isohazollo  benzisohazollo pirazohlo oxazohlo  benzoxazollo i1soxazohlo
benzisoxazohlo isotiazolio triazolilo benztriazohlo tadiazolilo oxadiazollo pindinilo
pindazinilo pinmidinilo pindazinilo tnazinil indolito e iIndazolilo

Como se utiiza aqul el término heterocichio o heterociclico incluye heteroanlo como
se definid antenormente y ademas significa un radical no aromético mono- di- o tn
cichco que contiene uno o mas heterodtomos seleccionados de S N y O y a grupos
que consisten de un radical no aromético monociclico que contiene uno o mas de tales
heterodtomos que esta covalentemente ligado a otro de tales radicales o a un radical
carboxilico monociclico llustrativos de tales radicales son pirollo furanilo tienilo
piperidinilo 1imidazolilo oxazollo i1soxazolilo tazolio tiadiazolilo pirazolio pindimio
pirrolidimio  pinmidiniloc morfolinilo  piperazinilo indolilo  morfolnilo  benzfuranilo
piramilo soxazollo bencimidazohlo metilenodioxifenilo etilenodioxifenilo y los
grupos maleimido y succinimido

El término carboxilo bioisostere es un térmmo familiar a los quimicos de medicina
(ver por gilemplo “The Organic Chemistry of Drug Design and Drug Action de Richard
B Siverman pub Academic Press 1992) y se refiere a un grupo el cual tiene
caracteristicas acido-base similares a aquellas del grupo carboxilo Los carboxil
bioisosteres bien conacidos incluyen SO;NHR o P(=0)}{OH}{OR) en donde R es por
elemplo hidrégeno metilo o etlo SO,0H P(=O}OH)(NH;) —-C(=O)NHCN y grupos
de las férmulas
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A menos que se especifique otra cosa en el contexto en el cual este ocurre el término
sustituido como se aplica a cualquier porcidn aqul significa sustituido con hasta
cuatro sustituyentes compatibles cada uno de los cuales independientemente puede
ser por elemplo alquilo (C; Cg) alcoxi (C1-Ce) hidroxi hidrox: —alquilo (C, Cg)
mercapto mercapto — alquilo {C, Cg) alquiltio (C{ Cg) halo (que incluye fluor bromoy
cloro) alguilo (C, C;) completa o parciaimente fluonnado alcoxi (C,-C;) 0 alquiltio
(C1 C,) tal como triflucrometio tnfluorometoxi y tnflucrometitio nitro nitnile ( CN)
oxo fenilo fenox: heteroanio o heteroaniox monocicheo con 5§ o 8 4tomos con anilio
COOR* -COR* OCOR?

SO,R* CONR*R® -SO,NR*R® NR*R® OCONR*R®" NRE®COR* NR®COOR*
NRPSO,OR* 0 NR*CONR*R® en donde R* y R® son independientemente hidrégeno
0 un grupo alquilo (C; Cs) 0 en el caso donde R*y R® estén ligados al mismo atomo
N R*y R? tomados juntos con aquel nitrégeno pueden formar un anillo amino ciclico
Donde el sustituyente es fenilo fenoxi o heteroanio monociclico o heteroanloxi con 5o
6 atomos por anillo el anillo de fenilo o heteroanlo de éstos puede en s1 mismo ser
sustrtuido por cualquiera de los sustituyentes antenores excepto feill fenoxi heteraarilo
o hetercanloxa Un sustituyente opcional puede ser uno de los grupos sustituyentes
antenores

Como se utiliza aqul el término sal incluye adicién de base adicién de acido y sales
cuatemanas Los compuestos de la invencidn que son dcidos pueden formar sales
mcluyendo sales farmacéuticamente aceplables con bases tales como hidrdxidos de
metal alcalino por ejemplo hidréxidos de sodio y potasio hidroxidos de metal alcalino
terreo por ejemplo hidréxidos de caicio bano y magnesio con bases organicas por
ejemplo N meti-D-glucamina colina tns (hidroximetill) amino-metano L arginina L
isina N etil pipendina dibenzilamina y similares Aquellos compuestos (I) que son
basicos pueden formar sales que incluyen sales farmacéuticamente aceptables con
dcidos inorgéanicos por ejemplo con acidos hidrohélico tal como acidos clorhidrico o
bromhidnco écido sulfurico acido nitnco o aciklo fosférico y similares y con acidos
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argénicos por ejemplo con acidos acético tartdnco succinico fumdanco maleico
mélco saliclico clinco  metanosulfénico  p-toluenosulfénico  benzoico
benzenosunfénico giutdmico lactico y mandélico y similares

Los compuestos con los cuales la invencion estd relacionada que pueden existir en
una o mas formas hesteroisoméncas en razén de la presencia de atomos asimétricos
o restncciones rotacionales pueden existir como un numero de esteroisdmeros con
hestereoquimica R o S en cada uno de los centros quirales 0 como atropisomergs con
estereoquimica R o S en cada eje qural La invencidn Incluye todos los tales
enantidmercs y diasterecisémeros y mezclas de éstos

El uso de prodrogas tales como ésteres y de compuestos () con los cuales la
invencidn esta relacionada también es parte de la invencion

Para uso de acuerdo con la invencién las siguientes caracteristicas estructurales son
habituaimente prefendas en combinacién compatible en los compuestos (l)

Q, es hidrégeno y Q; es fenilo o hetercanlo monociclico con 5 o 6 dtomos por
anillo opcionalmente sustituido con cualquiera de alquilo (C, Cs) alcoxi {C,
Ce) hidroxi hidroxi —alquilo (C; Cg) alquiltio (C; C3) halo alquio (Cy-Cs)
completa o parciaimente fluonnado alcoxi (C; Ci)o alquitio (C4 Ca)
tnfluorometihio rifro ntnlo (CN) COOR* -COR* OCOR* SO,R*
CONR’R® SO,NR*R® NR*R® NRECOR* NRPCOOR* NRPSO.OR* o
NRACONR*R® en donde R* y R? son independientemente hidrégeno o un
grupo alquilo (C:-Cg) o R* y R? estdn ligados al mismo dtomo de N para
formar un anillo amino ciclico o

Q, es hdrogeno y Q; es fenilo opcionalmente sustiiuido por cuaiquiera de
fluor cloro bromo alquio (C:C,)} tnfluorometio alcoxt (C, Cj)
tnfluorometoxi trfluorometitio dimetlamino ciano  (alquilo C; C;) SO
NH.SOr (alquio C; Cs)NHMSOz (alquilo C; C3)s2NSOr -CONR*RP vy
NR®COR* En donde R*yRP son independientmente hidrégeno o un grupo
alquilo (C; Cg) o R* y R® estan ligados al mismo &tomo de N para formar un
anilio de amino ciclico

X

g
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L3es CHr O -8 80y —NHC(=0)- -CH=CH NR;; o0 NRy;CH> en
donde Ry 85 hidrégeno o alquilo C; C3 o

L3 representa un radical divalente de férmula —(Alq*)m(Z)~-(Alq%),- en donde m
es 0 nes 1 yZ es un radical fenileno radicaimente sustituido por uno o més
de fllor cloro bromo alquilo {C,C;) tnfluorometio alcoxi (C; Cj)
trifluoromethoxi  influorometitic dimetlamino ciano (alquilo C,-C,)SO+
NH;SOx (alquilo C-Co)NHSOr (alqulo C,-C3):NSOr CONRR? y
NRECOR* En donde R*y R® son independientemente hidrégeno o un grupo
alquilo {C+-Cs) 0 R*y R® estan ligados al mismo étomo N para formar un anillo
amino clchco En estos casos Z puede ser por ejemplo un radical 1 2
fenileno opcionalmente sustituido por uno o mas de flGor cloro bromo alquro
(C1Cs) tnfluorometiic  alcoxi(C;-Cs) trfluorometoxi  tnfluorometittio
dmetlamine ciano (alquie C; C3)SO2 NH:SOr (alquio C; Cy)NHSO,-
(alquilo C, C3);NSOz -CONR*R® y NRPCOR* en donde R* y R® son
independientemente hidrégeno o un grupo alquilo (C; Cs) 0 R* y RP estan
higados al mismo atomo de N para formar un anillo amino ciclico

En particular Q, puede ser hidrégeno X; puede ser -S y A puede ser un
grupo carboxilo -COOH

L1 es un enlace -CR\Ryz= —-CH:CRy1Riz- —OCR1Ri> —SCRy1Rir-

NRyiCHz- 0 -NR¢; en donde Ry, y Rz son independientemente hidrégeno o
alquilo C; C; en enlace marcado con el asterisco es aquel conectado al anillo
que contiene X' Por ejemplo L1 puede ser -CHz- 0 ~CH(CHa)

AP es fenilo tenilo naflo 0 2 3- o 4-pindilo cualquiera de los cuales es
opcionalmente susttuido por ejemplo por uno o més sustiuyentes
seleccionados de fluor cloro bromo alquile (C4 Cs) tnfluorometilo alcoxi (C,
C;) trifluorometoxt tnfluorometitto dimetlammino ciano {alquilc C; C3)SOs-
NH;SO,- (alquiloC; C3)NHSOz- (alquilo C; C3),NSOz CONRR® vy
NR®COR* en donde R* y R® son independientemente hidrogeno a un grupo
alquio (Cy-Cs) o R* y RP estén Iigados al mismo &tomo de N para formar un
anillo ammo clclico
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L2 es un enlace y Ar® es un anillo fenilo tenilo furanilo pirolilo o pindilo
opcionalmente sustituido los sustituyentes opcionales son seleccionados de
fluor cloro bromo alquilo (C:-Cj) trifluorometilo alcoxi(C4-C,) trifluorometoxi
trflucrometitio dimetilamino ciano (alquioCy C3)SOz NHSOzr (alquiloC,
C3)NHSOz (alquiloC,-C3);NSOz- -CONR*R? y NRPCORA* en donde R* y RP
son independientemente hidrégeno o un grupo alquilo {C+-Cg) o R* y R® estan
hgados al mismo dtomo de N para formar un anillo amino ciclico

sesO0
Una subclase prefenda de los compuestos con los cuales la invencidn esta

relacionada consiste de los compuestos de férmula (IA) y sales hidratos y solvatos de
éstos

A1
R, COOH
"
N
(1) 13 H
Q,
RS

En donde A, es hidrégeno o metilo X; Q AP y L3 son como se definié y se discutid
antenormente y R, y Rs independientemente representan hidrégeno o uno o mas
sustituyentes opcionales En esta subclase se prefiere habituaimente que

A, es hidrégeno

Q4 es hiirégeno

X, es -S-

Ar® es opcionalmente fentlo sustituido

L3 es un enlace -O- -S- 0—NR en donde R es hidrégeno o alquilo C, Cs
Particularmente prefendo en esta subclase son los compuestos (IA) en donde A, es
hidrégeno Qq es hidrégeno X, es -S Ar® es fenilo opcionaimente sustituido y L3 es
un enlace

f\LO
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En esta subclase los sustituyentes opcionales R, y Rs son sustituyentes opcionales
en Ar' son preferiblemente independientemente seleccionades de fluor cloro bromo
alquio C;GC;) trifluorometio alkcoxi(Cy-Cy) triflucrometoxi  tnfluorometiltio
dmetilamino ciano (alquilo C,-C4)SOr- NHaSOr (alquiloC,; Cs)NHSO (alquiloC,
C::NSO,- CONR*R® y NRPCOR* en donde R* y RP son mdependientemente
hidrégeno o un grupo alquilo (C; Ce) 0 R* y R? estén ligados al mismo atomo de N
para formar un anillo aminociclico

Una subclase prefenda de compuestos con los cuales la invencién esta relacionada
consiste de los compuestos de férmula (IA) y sales hidratos y solvatos de estos

(IB)

En donde A; es hidrdgeno o metilo X; es un enlace CHy O- -8 0 -NR en
donde R es hidrégeno o alquilo C,Cs y X; y A son como se definid en la
reivindicacion 1 y R, y Rs independientemente representan hidrdgeno o uno o mas
sustituyentes opcionales En esta subclase se prefiere habituaimente que

A, es hidrégeno

X, es -S

AP es fenilo opcionalmente sustituido

X; a5 —CHz o un enlace
En esta subclase los sustituyentes opcionales R, y Rs y los sustituyentes opcionales
en Ar® son independientemente seleccionados de fluor cloro bromo alquilo (C+-Cy)
tnfluorometilo  alcoxi{C, C;) tnfluorometoxs tnfluorometiltioc dimetlamino ciano
(alquilo C+-Cj3)SOr NHSOr (alquiloCi-C3)NHSOz (alquilo C4-Ca)a NSOz
CONR'R? y NRPCOR* en donde R* y R? son independientemente hidrégeno o un
grupo alquilo (C,-Cs) o R* y RP estan ligados al mismo &tomo de N para formar un
anillo amino clchco

D ——
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Ejemplos especificos de compuestos con los cuales la invencidon esti relacionada
incluyen

Acido [2 benzdnl-4-(4-clorofenil) tiazol-5-l-acético

Acido [2 benzidril-4-(4-fluoro-fenil)-bazol-5-1l}-acético

Acido [24{1 (4-cloro-fenil)-2 fenil-ehl]-4-(4-fluoro-fenil)-tiazol 5-ill-acético
Acido {4-(4-cloro-fenil)-2-{(4-cloro-fenil)-feni-metil}-tiazol-5-il}-acético
Acido [2 [(4-cloro-fenul) fenil metil}4-(4-fluoro-fenil)-tiazol-5-il}-acético
Acido [2 [bis<{(4-fluoro-fenil) metil}-4 (4-fluoro-fenil)-tiazol-5-il}-acético
Acido {4 (4-fluoro-fenil)-2 [(4-metoxi-fenil) feri-metf] tiazol-5-i}-acético
Acido {4-(4-cloro-fenil)-2-{(4-metoxi fenil)}-feni-metil}-tiazol-5-il}-acético
Acdo [2 [(3 4-difluoro-fenil)-fenit-metil}-4-(4-fluoro-fenil) tiazol 5 ii}-acético
Acido [2-]bis-(4-metoxi fenil}-metil}-4<{4-fluoro-fenil}-tiazol 5 Ill-acético
Acido [2 benzidril-4-(3-fluoro-fenil) tiazol-5-l}-acético

Acido [2 [bis-(4-fluoro-fenil) meti-4-(3 4-difluoro-fenil}-tiazol-5-il]-acético
Acido [2 benzidnl4 (3 4-difluoro-fenil) tiazol 5-}-acético

Acido [2 [bis(4-fluoro-fenil)-metil}-4 (3-fluoro-fenil)-tiazol-5-1l}-acético

y sales y solvatos de éstos

La invencién también incluye composiciones farmacéuticas que comprenden un
compuesto de férmula (ll) o (lIA) junto con un vehiculo farmaceuticamente aceptable

Composiciones

Como se menciond antenormente los compuestos con los cuales la invencion esta
relacionada son capaces de modular actividad CRTH2 y son Gtiles para el tratamiento
de enfermedades que se beneficilan de tal modulacibn Ejemplos de tales
enfermedades son refendas anteriormente e incluyen asma nnitis sindrome alérgico
de vias adreas y nnobronquitis aléngica

Se entenderd que el nivel de dosis especifica para cualquier paciente particular
dependerad de una variedad de factores que incluyen la actvidad de el compuesto
especlfico empleado la edad el peso del cuerpo la salud general el sexo la dieta el
tempo de administracin la ruta de administracion la tasa de excrecidon la

—h e —— e o —
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combinacion de droga y la sevendad del tratamiento que expenmenta la enfermedad
particular Los niveles de dosis 6ptma y la frecuencia de dosificacion se determinaréin
mediante ensayo clinico como se requiers en la técnica farmacéutica

Los compuestos con los cuales la invenciin estd relacionada se pueden preparar para
administracin mediante cualquier ruta consistente con sus propiedades
famacocinéticas Las composiciones oralmente administrables pueden estar en la
forma de tabletas capsulas polvos granulos pastillas preparaciones hquidas o de
gel tales como soluciones o suspensiones orales tlpicas o parenterales esténles Las
tabletas y las capsulas para administracidn oral pueden ser en forma de presentacion
de dosis unitana y pueden contener excipientes convencionales tales como agentes
hgantes por ejlemplo melaza acacia gelatna sorbiol tragacanto o polvini
pirrolidona llenadores por ejemplo lactosa azucar almidén de maiz fosfato de calcio
sorbrtol o lisina lubncante para tableteo por ejlemplo estearato de magnesio taico
polietienglicol o silice desintegrantes por ejemplo almidén de papa o agentes
humectantes aceptables tales como launl sulfato de sodio Las tabletas pueden ser
recubliertas de acuerdo con métodos bien conocidos en la practica farmacéutica
normal Las preparaciones liquidas orales pueden estar en la forma de por ejemplo
suspensiones acuosas o aceftosas soluciones emulsiones melazas o elwires o
pueden estar presentes como un producto seco para la reconstitucion con agua u otro
vehiculo adecuado antes de uso Tales preparaciones liquidas pueden contener
adictivos convencionales tales como agentes de suspensidn por ejemplo sorbitol
melaza metil celulosa melaza de glucosa grasas comestbles hidrogenadas en
gelatina agentes emulsificantes por ejemplo lecitina monooleato sorbitdn o acacia
vehiculos no acucsos (que pueden inclurr acetes comestibles) por ejemplo aceite de
almendra acete de coco fraccionado ésteres acerosos tales como glicina
propilenglicol o etil alcohol preservativos por ejemplo metil o propil p-hidroxibenzoato
0 Acido sérbico  y 81 se desea agentes sabonzantes ¢ colorantes convencionales

Para la aplicacién tépica a la piel la droga puede ser hecha en una crema locion o
unglento Las formulaciones en crema o ungllento que se pueden utiizar para la
droga son formulaciones convencionales bien conocidas en la técnica por ejemplo
como se describid en los textos estandar de farmacia tales como la Pharmacopoeia
BritAnica

<
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Para la aplicacidn tépica al oj0o Ia droga puede ser hecha en una solucién o
suspensidn en un vehiculo acuoso o no acuoso esténl adecuado Los aditvos por
ejemplo amorhiguadores tales como metabisulfito de sodio o edeato de de disodio los
preservativos que incluyen agentes bactericidas y funguicidas tales como acetato fenil
mercunco o nitrato cloruro de benzalconio o clorhezidina y agentes espesantes tales
como hipromelosa también pueden estar incluidos

La droga también se puede formular para inhalacién por ejemplo como pulverizado
nasal o como polvo seco ¢ inhaladores de aerosol

El ingrediente activo también se puede administrar parenteraimente en un medio
esténl Dependiendo del vehiculo y la concentracion utilizados como la droga puede
ser suspendida o disuelta en el vehiculo Ventajosamente los adyuvantes tales como
los anestésicos locales preservativos y agentes amortiguantes se pueden disolver en
el vehiculo

Los compuestos con los cuales la invencidn esta relacionada se pueden administrar
solos o como parte de una terapta de combinacién con otras drogas utilizadas para el
tratamiento de enfermedades con componentes inflamatonos mayores En el caso de
asma nntis sindrome alérgico de vias aéreas tales drogas incluyen corticosteroides
agonistas beta inhalados de larga actuacion beta agonistas cromolina nedocromil
teofilina antagonistas de receptor leucotneno antihistaminas y anticolinérgicos (por
ejempio ipratropio) y son a menudo administrados como pulverzados nasales polvos
secos 0 Inhaladores de aerosol

En el caso de la artriis y las enfermedades inflamatonas relacionadas otras drogas
conocidas incluyen un glucocorticoides los NSAID (Drogas Antunflamatorias No
Esteroides — inhibidores de sintesis de prostataglandina convencionales inhibidores
COX 2 salicilatos) y los DMARD (drogas antmeuméticas que modifican la
enfermedad tales como metorexato sulfasalazina oro ciclosponna)

Rutas Sintéticas

Existen muttiples estrategias sintéticas para las sintesis de los compuestos (i) con los
cuales la presente invencidon esta relacionada pero todos confian en la quimica
conocida conocida por los quimicos organicos sintéticos Asl los compuestos de
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acuerdo con {a formula (1) se pueden sintetzar de acuerdo con los procedimientos
descriios en la hteratura estdndar y son bien conocidos por el experto en la técnica
Las fuentes de Iteratura tipica son Advanced organic chemistry” 4™ Edion (Wiley) J
March Comprehensive Organic Transformation 2™ Edmion (Wiley) RC Larock
Handbook of Heterocyclic Chemistry 2™ Edtion (Pergamon) AR Katnizky)
articulos de revision tales como los encontrados en Synthesis® Acc Chem Res
Chem Rev" o las fuentes de literatura pnmana identificadas por las busquedas de la
iteratura estandar en linea o de fuentes secundanas tales como Chemical Absiracts
a Beiistein”

En la siguiente discusion de rutas sintéticas el anillo Ar' es el anillo mostrado en la
férmula (1) que contiene X,

El hgador L2 se puede formar al unir dos fragmentos apropiadamente funcionanzados
y 81 es necesano adecuadamente protegidos que contienen La2 y Lb2 como
porciones reactivas como se subrayé adelante La2 Y Lb2 se definieron como
cualesquiera porciones que puedan reaccionar mediante por ejemplo una sustiucion
nucleofiica adicibn a enlaces miltiples o reaccién de ciclisacion para formar un
hgador L2 dado como en

?

L1

By ey
o X

o

Por ejlemplo el igador L2es -Alq'Z (Alq’),- 8o puede formar al reaccionar
HBL4A”-Alq' grupo saliente con un denvado nucleoflico H Z-{Alg?)-
Ar'(L1A)L3ArH en donde Z puede ser O S o NR y Alq' puede ser un grupo
alquio Las reacciones también se pueden hacer al revisar la funcionalizacion
de La2 y Lb2 para hacer Is conexién entre Z y Alg® Los ligadores que tienen Z
son SO o SO; se pueden obtener mediante oxidaciones de los denvados 1 —
(AIq‘).,.-S—(AIq’),- correspondientes durante las condiciones apropiadas

Los ejemplos representativos adicionales —L2 siendo —Alg' Z (Alg?),- en dnde Z es
NH(CO) 0 NHSO; se pueden formar al reaccionar HBL4Ar—(Alq') NHz con un

e Y
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derivado acilante grupo saliente CO-(Alq?)Ar'(L1A)L3Ar'"H o grupo saliente -SO,-
(Algh-Ar{L1A)L3Ar’H respectivamente Alternativamente la conversién se puede
hacer directamente con los acidos HO-CO-(Alg?),-Ar'(L1A)L3AH y HO-SOz-(Alg?),-
Ar'(L1A)L3A’H respectivamente utilzando reactvos y acoplamiento adecuado tales
como diclohexicarbodumida (DCC) y promotores tales como 1 hidroxibenzotriazol
Andlogamente —12 siendo ~Alq' Z (Alg®)- en donde Z es NH(CO)NH se puede
formar al reaccionar HBL4Ar’—(Alq') NH, con un denvado de 1socianato OCN (Alq?),-
Ar'(L1A)L3APH utiizando catilisis de dcido o base adecuada Las reacciones se
pueden hacer al reverar la funcionalizacién de La2 and Lb2 para suministrar los retro-
enlaces en el caso de NH{CO) o NHSO; Analogamente las conexiones se pueden
hacer entre Z y Alg?

De manera simiar L2 es —{Alq')-Z (AlgY),- n donde Z es un sistema heterocichico
de 5-miembros ejemplificado por

EEANSWS WSS

Pueden ser hechas de acuerdo con procedimientos de ciclizacidn estAndar utilizando
solventes apropiados catalizadores y temperaturas Por ejemplo la formacion de 1

2 4-tniazol se puede hacer con La2 siendo acilhidrazida y Lb2 siendo amida o ioamida
o la onentacion inversa de La2 y Lb2 1 2 4-Oxadiazol se puede formar de La2 siendo
amidoxima y Lb2 siendo éster carboxilico o la onentacion inversa de La2 y Lb2 1 3 4-
Oxadiazol se puede formar de La2 siendo acilhidrazida y Lb2 siendo éster carboxilico
o la onentacidn inversa de La2 y Lb2 El tiazol se puede hacer de La2 siendo ticamida
y Lb2 siendo una O halocetona o Ia onentacidn iwversa de La2 y Lb2

De manera andloga los compuestos de férmula (l) se pueden hacer al formar los
hgadores L3 o L4 de acuerdo con procedimientos subrayados para L2 como se
descnbe adelante Asi La y Lb se definen como cualquiera porciones que pueden
reaccionar mediante por ejemplo una sustitucién nucleofilica adicion a enlaces
miktiples o reaccién de ciclizacién para formar un hgador dado L como se ejemplifico
adelante

———




e kg

FERFYNN N

FYFEYINEY

sa3q00td

LSRG A
s S e SR

A

I
' e [
L1 H L4 L2
m_@_ u\r( S _@_ \IJ
N’ N
H e Lo :{ E } ® a L:—® 1
Q

La porcién Ar' puede también ser el andamio central que se utiliza para conectar las
partes L1 L2 y L3 de una manera escalonada Esto se puede hacer por via de

sustituciones arométicas del nicleo Ar' patra unir L1 L2 y/o L3 que pueden ser
adicionalmente funcionalizadas para dar los compuestos de férmula | finales

Adicionalmente la porcidn X; azol de 5 miembros se puede también ensamblar por via
de las reacciones de ciclzacidn de anilio convencional con los reactivos que contienen
las unidades L1 L2 y L3 que contienen los apéndices completos como se ejemplificd
adelante donde Lg es un grupo saliente tal como halégeno

i 1
L L1
ISR SR
g N
— o a u—@-ﬂ
HN X
A S
o,
O en formas que pueden ser adicionaimente funcionalizadas en las estructuras de

formula final (I) como se descnbid previamenta Una de tales ilustraciones es dada
adelante
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Por ejemplo los 12 4-tnazoles se pueden hacer de acilhidrazidas y anudas o
tioamidas 1 2 4-oxadiazoles de amidoximas y ésires carboxilicos 1 3 4-oxadiazoles
de acihidrazidas y ésteres carboxilicos tazoles de tioamidas y [ halocetonas
pirazinas pinmidinas y pindinas por via de vanas reacciones de condensacién y
cicloadicion

Los bloques de construccion uthizados en las reacciones estén comercialmente
disponibles o se hacen de acuerdo con procedimientos estandar bien conocidos por
aquellos expertos en la técnica como se describe en  Advanced organic chemistry”
4™ Edmion (Wiley) J March  Comprehensive Organic Transformation®™ 2™ Edition
(Wiley) RC Larock Handbook of Helerocyclic Chemustry” 2™ Ediion (Pergamon)
A R Katnizky u otra fuente de Iteratura adecuada

Estos ejemplos descnben estrategias especlficas para la sintesis de
compuestos (I) X1es S

Los siguientes ejemplos ilustran la preparacidn de compuestos a los que esta
invencidn conciemne Algunos compuestos se sintetzan y algunos se adquieren de
fuentes comerciales En los Ejemplos

Comentarios generales

Se obtiene el espectro RMN en un instrumento Bruker Avance AMX 300 MHz Para
algunos compuestos solo se reportan sefiales 'H RMN caracteristicas seleccionadas
Se realza LC/MS en un instrumento Agilent 1100-senes Los métodos LC/MS son
como sigue _An10p8 Columna XTerra MS C18 Flujo 1 0 mL/min Gradiente 0-5 min
15 100% MeCN en agua 5-7% min 100% MeCN Modificador 5 mM de formato de

bk,

e
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amonio modo MS ionisacidn APl ES (pos ) An10n8 Columna XTema MS C18 Flujo
10 mL/min Gradiente 0-5 min 15 100% MeCN en agua 5-7/4 min 100% MeCN
Modificador 5 mM de formato de amonio modo MS ionisacidn API ES {neg )

Ruta sintética general |

Ogedngdu,

O  me
R

DMF
NQ\(FB s ,Lrn: Ree '
R2 EN pyidne  HN
RPS R2

Rutas sintéticas para intermedios de nitrilo

o ot

el ol va v

OH
intermedio-1 0

Acido 4-(4-Fluoro-fenil)-4-oxo-butirico - Procedimiento Representatvo 1a
{RP1a) Se disuelve anhidndo succinico (1 0 g 10 mmol) en 4-fluorobenceno (3 75 mi
40 mmol) y se enfrfa a -8° C bajo niirgeno Se agrega AlCly (267 g 20 mmol) y la
temperatura se mantiene entre 8 y 0° C durante 4 4 horas Se le permite a la reaccidn
calentar a temperatura ambiente y se agita durante la noche La mezcla de reaccién se
vierte en HCl acuoso 4 M (10 ml) a 0° C y el precipitado se filira y se lava con agua El
sélido se recnsialza de tolueno para dar 1 40 g (71 %) de un séhdo incoloro LC/MS
(an10n8) Ta 0 26 min m/z 195 [M — H] 413 [2M 2H+Na) 'H RMN (CDCly) 5284 {t J
=65Hz 2H) 331(t J=65Hz 2H) 716 (m 3H) 803 (m 2H)

En una via anéloga se fabncan los siguientes compuestos

AN
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MeD OH
intermedio 2 o

Acido 42 5-Dimetoxi-fenil)-4-oxo-butiico LC/MS (an10n8) Ta 0 50 min m/x 237
[M-H] 497 [2M-2H+Na] 'H RMN (DMSO-dy) 5253 (t J=60Hz 2H) 316(t J=863
Hz 2H) 373 (s 3H) 385(s 3H) 712 7 14 (m 3H) '*C RMN/APT (DMSO-dy) 5208 1
(CH2) 392 (CH2) 56 4 (CH3) 57 2 (CH3) 1145 (CH) 1150 {CH) 1204 (CH) 1285
(C) 1538 (C) 174 7 (CO) 200 2 (CO)

0

OO L,
Intermedio-3 o
Acido 4-Oxo-4-{4 fenoxi fenil) butinco 'H RMN (DMSO-d6) 5257 (t J=622 2H)
321(t J=622 2H) 705(m 2H) 713 (m 2H) 725 (m 1H) 747 (m 2H) 801 (m
2H) 1213 (brs 1H {COOH))

c OH
Intermedio-4 o

Acido 4-{5-cloro-2-metoxi fenil)}-4-oxo butinco 'H RMN (DMSO-dy) 8 253 (t J =
66Hz 2H) 316(t J=60Hz 2H) 390(s 3H) 723(d J= 89 Hz 1H) 753 (d J=
26Hz 1H) 760(dd J=29 88Hz 1H)y 1211 (brs 1H)

F\OLV
intermedio-5 0

Acido 43 Fluoro fenil)-4-oxo-butinco - Procedimiento Representatvo 1b
(RP1b) En un frasco secado con llama bajo nitrégeno se disuelve anhidrido succinico
(471 mg 47 mmol) en THF seco {5 mL) La mezcla se enfrla a 78° C Se agrega
bromuro de 3-Fluoro-feni-magnesio en THF (1IN 5 mL 5 mmol) lentamente La
mezcla se agita a 78° C durante 3 h entonces se le permite elevarse a temperatura
ambiente La mezcla se transfiere en HCI 1N (ac ) entonces se extrae con CH;Cl; La
capa organica se seca y se evapora El residuo se purtfica por cromatografia flash
sobre SIO, para dar 350 mg (38%) del compuesto del titulo 'H RMN (CDCly) &2 84 (t
J=65Hz 2H) 331( J=65Hz 2H) 730 (m 1H) 747 (id J=81 57 1H) 768
{m 1H) 779 (m 1H)

b kel

P S
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Los siguientes compuestos se preparan mediante un procedimiento andlogo

Soaes
Intermedio-8 F ©

Acido 443 4-Difluoro fenil)-4-oxo-butinco 'H RMN (CDCh) 5 257 {t J = 62 Hz
2H) 325(t J=62Hz 2H) 760(m 1H) 787 {m 1H) 802 (m 1H) 1217 (brs 1H)

L ]

Intermedio-7 F

Acido 4-Oxo-4-{4-triflucrometil fenil) butinco 4 Yodobenzotnfluoruro (500 pl 3 4
mmol) se disuelve en dietléter seco (5 mL) En un frasco secado con llama bajo
nitrdgeno Se agrega magnesio (83 mg 3 4 mmol) y la mezcla se agita a temperatura
ambiente durante 45 min Anhidndo succimico se disuelve en THF (5 mL) En un frasco
secado con llama bajo nitrégeno entonces se enfriaa 78 C Se agrega lentamente el
reactivo de Gnnard hecho fresco La mezcla se le psrmite calentar a temperatura
ambiente durante 3 h La mezcla se transfiere en NH,Cl (ac ) entonces se exirae con
CH.CL La capa organica se seca (MgSO,) entonces se evapora El producto se
purifica por cromatografia flash sobre SiO, para dar 250 mg (30%) 'H RMN (CDCly) &
286(t J=64Hz 2H) 335(t J=64Hz 2H) 776(d J=83Hz 2H) 810(d J=
83 Hz 2H)

OH
Intermedio-8 o

Acido 3 Bromo-4-{4-Fluoro-fenil)-4-oxo-butinco — Procedimiento Representativo
2 {PR2) acido 4-(4-Fluoro-fenil)}-4-oxo-butirico (120 g 6 12 mmol) se suspende en
éter (10 mL) a temperatura ambiente Se agrega bromo (0 34 ml 8 73 mmol) en forma
de gota Después de 4 horas la reaccién se concentra y el residuo se recnstalza de
éter/heptanc para dar 1 28 g (75 %) cnstales naranja pélido 'H RMN (CDCl3) & 3 18
(dd J=22 69 Hz 1H) 356(dd J=35 69Hz 1H) 541(dd J=22 35Hz 1H)
719(m 2H) 808 (m 2H) '*C RMN/APT (CDCl;) 51909 1756 1683 1649 1323
1321 1166 1163 388 383

En una via analoga los siguientes compuestos se hacen

e T e
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OH
Intermedio-3 o

Acido 3 Bromo-4-{4-cloro fenil)-4-oxo-butirico 'H RMN (CDCl; 300 MHz) 5 3 18
(dd J=57 175Hz 1H) 352 (dd J=85 175Hz 1H) 543 (dd J=58 85 Hz
1H) 699(d J=89Hz 2H) 810(d J=89 Hz 2H)

0

OH
Intermedio-10 o

Acido 3-Bromo-4-oxo-4 fenul butinco LC/MS (an10p8) Ta 2 69 min m/z 257/250
[M+H] 279/281 [M+Na] 'H RMN(CDCl,) 5317 (dd J=57 176 Hz 1H) 356 (dd J
=87 176Hz 1H) 546(dd J=57 87Hz 1H) 752(m 2H) 764 (m 1H) B05(m
2 H)

OH
intermedio-11 o

Acido 3 Bromo-4-{4-metoxi fenil}-4-oxo butinco 'H RMN (CDCl;) § 317 (dd J =

57 177 Hz 1H) 355(dd J=90 177 Hz 1H) 391 (s 3H) 540(dd J=55 89
Hz 1H) 751(d J=87Hz 2H) 798(d J=87Hz 2H)

FW
Intermedio 12 & ¢

Acido 3 Bromo-4-{3-fluoro-fenil)-4-oxo butinca 'H RMN (CDCl;) 5 318 (m 1H)
354(m 1H) 538 (m 1H) 734 (m 1H) 750 (m 1H) 783 (m 2H)y 10 11 (brs 1H)

F. OH
Intermedio-13 i
Acido 3-Bromo-4-(3 4-diflucro-fenil}-4-oxo-butinco 'H RMN (CDCls} & 3 16 (dd J
=177 53 Hz 1H) 355(dd J=177 90Hz 1H) 532(dd J=90 55Hz tH) 7 31

(m 1H) 785 (m 2H)

intermedio 14 F
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Acido 3-Bromo-4-oxo-4-{4-tnfluorometil fenil)-butinco 'H RMN (CDCly) & 319
(dd J=177 55Hz 1H) 359 (dd J=175 80 Hz 1H) 544 (dd /=90 55Hz
1H) 779(d J=28Hz)y816(d J=30Hz)

Intermedio-15 0110/:

3 (4-Cloro-fenil) 2 ferul-propionitrilo — Procedimiento Representativo 3 (RP3) La
reaccion se preforma bajo N2 en un frasco de vidno secado con llama Se agrega
benciicianuro (12 mL 10 mmol) lentamente {(durante un penodo de 40 min) a una
solucién de LDA (10 mmol) en THF {10 mL) a 78 C La mezcla se agita durante 1 h a
78 C y entonces se agrega lentamente (durante un penodo de 16 min) a una
soluckdn de bromuro de 4-clorobencilo en THF (10 mL) a 78 C La mezcla se agta
durante 1 ha 78 C y se deja durante la noche que alcance temperatura ambiente Se
agrega NH,CI saturado ac ala mezcla de reaccidn y la mezcla acuosa se extrae con
EtOAc La fase orgénica se lava con solucion salina se seca (MgSO,) y se concentra
y el residuo se recristalza de heptano para dar 1 26 g (53%) de un polvo cafe claro
'HRMN (CDCly) 316 (m 2H)y401(t J=72Hz 1H) 705(d J =83 Hz 2H)
732{m 7H)

En una via analoga los siguientes compuestos se hacen

N=
intermedio-18
2 3 Difenii-proplonitriio H RMN (CDCly) 6319 (m 2H)y402(t J=79Hz 1H)

N
Intermadio-17

2-{4-Cloro-fenil)-3 fenil propionitriio 'H RMN (CDCh) 5316 (m 2H)y 414 (t J =
72Hz 1H)
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Intermedio-18 ¢

{4-Cloro-fenil) fenil-acetonifriic — Procedimiento Representativo 4 (RP4) la
reaccion se preforma bajo N2 y un frasco de vidno secado con llama 4-Clorobencil
cianuro (1 mL 7 8 mmol) se disuelve en benceno (10 mL) y se calienta a refluyjo Se
agrega bromo (442 uL 8 6 mmol) durante 30 min La mezcla se agita 20 min a reflujo
entonces se enfria a aproximadamente 40 C y se agrega durante 30 min una mezcla
de reflujo de cloruro de aluminio (1 g 7 8 mmal) en benceno (10 mL) La mezcla se
agita 1 h a refluyjo entonces se enfrla a ta La mezcla se transfiere en hielo y HCI
conc (50 mL) entonces se extrae con dietl éter La capa organica se seca {(MgSQ,)y
se concentra en vaclo para dar acerte café El producto se purfica por cromatografla
flash sobre SIO, para dar 523 mg (28%) acerte amanlio 'H RMN (CDCh) 55 14 (s
1H) y 7 36 (m 8H) APT (CDCl,) 5 42 42 (CH)

En una via analoga ios siguientes compuestos se hacen

Iintermedio 19 OJ\O‘F

(4 Fluoro-fenil) fenil-acetonitnlo 'H RMN (CDCly) 5 15(s 1H) 7 08 (m 2H) 7 36
(m 7H)

OJ‘CL’
Intermedio-20 F

(3 4-Difluoro fenil) fenll-acetonitnio 'H RMN (CDCl; 300 MHz) §512 (s 1H) 7 15
(m 3H) 741 (m 5H)

intermedio-21 F : : F

Bis-{4-fluoro-fenll)-acetonitnlo 4 4 Difluorobenzhwdrol (1 g 4 54 mmol) se disuelve
en TFA (10 mL) Se agrega cianuro de potasio (820 mg 9 53 mmol) y la mezcla se
enfraa @ C Se agrega écido sulfinco (conc 3 mL) lentamente La mezcla se agita
a temperatura ambiente durante Sh entonces se apaga con H;O y acetato de etilo La

o\
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fase organica se lava con agua y solucién salina se seca (MgSQO,) y se concentra El
residuo se purfica por cromatografla flash sobre SiO; para dar 450 mg (43%) del
compuesto del titulo 'H RMN (CDCly) 5514 (s 1H) 709 (m 4H)y 7 32 (m 4H) "C
RMN (APT CDCly) & 41 53 (CH)

oas)

Intermedio-22 7

Bis-{4-metoxi-fenll)-acetonitnio 4 4 Dimetoxibenzhidrol (5 g 20 mmol) se disuelve
en y CH,Cl, seco (50 mL) entonces se enfria a 0° C Se agrega tionilcloruro (1 5 mLI
20 mmol) lentamente La mezcla se agta a temperatura ambiente durante 4h La
mezcla se concentra bajo vaclio El producto se disuelve en CH,Cl; seco (10 mL) y se
agrega a una mezcla de cianuro de potasio (26 g 40 mmol) y 18-corona-6 (500 mg)
se disuelve en CH.Cl; seco (20 mL) La mezcla se agita durante la noche a
temperatura ambiente La mezcla se transfiere en agua entonces se extrae con
CH.CL: La capa orgénica se lava con agua y solucién salna se seca (MgSQ,) y se
concentra El residuo se recristaliza de acetato de etilo para dar 2 54 g (50%) del
compuesto del titulo 'H RMN (CDCls) 5382 (s 6H) 507 (s 1H) 6 90 (m 4H) 725

(m 4H)

Intermedio 23 f

(4-Metoxs fenil}-fenil-acetonitrlio (4-Metoxifenil)acetontriic (5 mL 37 mmol) se
disuelve en benceno seco (10 mL) en un frasco secado con lama bajo nitrdgeno La
mezcla se calienta a reflujo y se agrega bromo (19 mL 37 mmol) en porciones
pequefias durante 2 h La mezcla se agita a refluyjo durante 30 mm entonces se
agrega a una mezcla de reflujo de AICl, (4 9 g 37 mmol) en benceno {30 mL) over 80
min La mezcla se agta a reflyo durante 1 h entonces se enfria a temperatura
ambiente La mezcla se iransfiere en HCI 1N y hielo entonces se extrae con dietiléter
La capa orgdnica se seca (MgSO,) y se concenira El producto se punfica por
cromatografia flash sobre SiO, para dar 1 3 g (16%) del compuesto del titulo 'H RMN
(CDCly) 5382(s 3H) 512(s 1H) 690 (m 2H) 727 (m 2H) 7 37 (m 5H)

Achooh m o ol §
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Intermedio-24 N

2 (4-Cloro-fenil)-3-fenil tiopropionamida - Procedimiento Representativo 5
(RP5) 2 {4-Cloro-fenil)-3-fenil propionitnilo (200 mg 0 8 mmol) se disuelve en pindina
(5 mL) y tnetilamina (1 mL) La mezcla se satura con sulfuro de hidrbgeno y se agia
bajo una atmésfera de sulfuro de hidrogeno temperatura ambiente durante 3 dias La
mezcla se extrae con EtOAc El extracto se lava con solucidn salina se seca (MgSOy)
y se concentra para dar 250 mg del producto crudo que se usa directamente en la
siguiente etapa 'H RMN (DMSO d6) 5317 (dd J=81 138Hz 1H) 375 (dd J =
70 138Hz 1H) 403 (t J=75Hz 1H)y7 20 (m BH)

En una via andloga los siguientes compuestos se hacen

"»—9
Intermedio-25 "M
2 Ferul tobutiramida LC/MS (ant0p8) Ta 28 min m/z 180 [M + 1] 'H RMN
(CDCls) 5093 (t 3H) 201 {m 1H) 241 (m 1H) 375(dd 1H) 875 (brs 1H) 7 38

(m 5H) 758 (brs 1H)

5
HN

intermadio-28

2-{4-Cloro fenli) 2 fenil ioacetarmida 'H RMN (CDCl,) 5559 (s 1H)

cl
Intermedio 27 N

3-(4-Cloro-fenil) 2-fenil tioproplonamida 'H RMN (DMSO-dg) 8 314 {(m 1H) 377
(dd J=86 139Hz 1H) 400(t J=7 73 Hz 1H)

[T TR TR
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Intermedio-28 F

2 2-Bis-{4-fluoro-fenil) tioacetamida 'H RMN (CDCls) 5557 (s 1H) 676 (brs 1H
(NH)) 708 (m 4H)y 7 23 (m 4H)y 768 (brs 1H (NH))

#

Intermedio 29
2 2-Bis-(4-metoxl fenil)-ticacetarmida LC/MS (an10p8) Ta 296 min m/z 288 [M +
H] '"HRMN (CDCl;) 5381 (s 6H) 554 (s 1H) 8 83 (bs 1H (NH)) 690 (m 4H) 718
(m 4H) 7 73 (brs 1H (NH))

i

Intermedio-30 f
2-{4-Metox: fenil) 2-fenil tioacetamida 'H RMN (CDCl;) 5382 (s 3H) 559 (s 1H)
883(bs 1TH(NH)) 680 (m 2H) 718 (m 2H) 735(m 5H) 776 (bs 1H {NH))

HyN.

it

F

intermedio-31
2-{4-Fluoro fenll)-2-fenil tioacetanuda 'H RMN (CDCl,) 8 561 (s 1H) 684 (br s
1H(NH)) 706 (m 2H) 726 (m 2H) 7 37 (m 5H) 7 86 {br s 1H (NH))

F

s

F

Intermedio-32
2-(3 4-Difluoro-fenil)-2-fenil ioacetamida 'H RMN (CDClg) 6 556 (s 1H) 681 (br
s TH(NH)) 704 (m 1H) 714 (m 2H) 725(m 2H) 738 (m 3H) 792 (br s 1H
(NH))

ot

A1 HO

PR T A

[
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Acido [2 Benzhidril-4-<(4-cloro fenil) tazol-5 ill-acétbico -~  Procedimiento
Representativo 6 (RP6) acido 3-Bromo-4-(4-clorofenil)-4-oxo-butinco {119 mg 04
mmol) y 2 2-difeni-ticacetamida (91 mg 0 4 mmol) se disuelven en DMF (1 mL) y se
calentan a 100 C durante 10 minutos en un homo microondas La mezcla de reaccién
se vierte en agua a 0° C La preciptacion se filtra y se recnstaliza de CH,Ck para dar
77 mg (54%) polvo amanlio "H RMN (DMSO-ds) 5391 (2 2H) 596 (s 1H) 7 37 (m
10H) 752(d J=848Hz 2H) 7680(d /=867 Hz 2H) 12 82 (brs 1H (COOH))

En una via andloga los siguientes compuestos se hacen

a
A2 0" oH
Acido [2 Benzhidnl-4-2 5-dimetoxi fenil)-hazol-5-I-acético LC/MS (an10p8) Ta
318 min m/z 446 [M + 1] 'H RMN (DMSO-d6) 6359 (s 2H) 592 (s 1H) 685(d J
=30Hz 1H) 696 (dd J=88y30Hz) 704(d J=85Hz) 722 745 (m 10H)

b
s
A3 og >
Acido [2-Benzhidril-4-{5-cloro-2-metoxi-fenil) iazol-5 ilJ-acético LC/MS (an10p8)

Ta 370 min m/z 450 {M + 1] 'H RMN (DMSO-ds) 5360 (8 2H) 373 (s 3H) 593 (s
1H) 714 (d J=Hz 1H) 728 (m 3H) 7 36 (m 8H) 7 44 (m 1H)

1]
A4 oM
Acido [2 Benzhidnl-4-{4-fluoro-fenil)-tiazol-5-il]-acético LC/MS (an10p8) Ta 293
min m/z 404 [M + 1] '"HRMN (CDCl;) 5385(s 2H) 588(s 1H) 712(m 2H) 725
738{(m 10H) 7 58 (m 2H)
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“’OE,EC)
A5 HO
Acido {4-(4-Cloro-fenil)-2{1 2-difenil-etil}-iazol-5-l]-acético LC/MS (an10pB) Ta

474 min m/z434[M + 1] '"HRMN (DMSO dg) 5332 (m 1H) 361 (m 1H) 385 (s
2H (CHa)) 4 75 (m 1H (CH))

ras®

Acido [4{4-Cloro-fenil) 2{1 fenil-propil)}-bazol-5 il}-acetico LC/MS (an10pB) Ta
J1min mv/z 372 [M+1]

Acido [2{14{4-Cloro fenil) 2-fenil-eti]]-4-(4-fluoro-fenil) tazol-5 ilJ-acético 'H RMN
(DMSO-dg) §332(m 1H) 361{(m 1H) 384 (s 24 (CH;)) 4 80 (m 1H (CH))

Acido {4-{4-Cloro femil)-24(4-cloro-fenil) fenll-metil] tiazol-5 il}-acéico 'H RMN
(DMSO d6) 5391 (s 2H) 601(s 1H) 737 (m 9H) 750 (d J=810Hz 2H) 760
(d J=829Hz 2H)

F
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Acido {4+{4-Cloro fenil)-2 [1{4-cloro-fenil) 2 fenil-etil]-tlazol-5-il}-acético LC/MS
(an10p8) Ta 5 17 min mv/z 469 [M+1] 'H RMN (DMSO-dg) & 332 (m 1H) 361 (dd J
=690y 1394 1H) 386 (8 2H (CHz)) y4 81 (t J=7 90 1H (CH))

Acido [2{(4-Cloro-fenul) fenil-metil}-4<{4 fluoro fenil) tiazol-54l}-acétco LC/MS
(an10p8) Ta 504 min m/z 438 [M + 1] 'H RMN (DMSO dg) 5383 (s 2H) 586 (s
1H) 711 (m 2H) 7 20-7 40 (m 8H) 7 55 (m 2H)

Acido (2 Benzhidnl-4-fenil tiazol-5-il)-acético LC/MS (an10p8) Ta 395 min m/z
386 [M + H] 'H RMN (CDCly) 5385(s 2H) 6801 (s 1H) 722748 (m 12H)y 7 60
(m 2H)

5%

A12 HO

Acido [2-Benzhidril-4-{4-metox) ferul) tazol-54l}-acético LC/MS (an10p8) Ta 3 52
min m/z 416 [M + H] *H RMN (CDCL) 5384 (s 3H) 385 (s 2H) 588 (s 1H) 697
{m 2H) 7 26-7 37 (m 10H)y 7 54 (m 2H)

Acido {4-{4-Cloro-fenil) 2 [(4 fluoro fenil)-fenil-meti] tazol-5-l}-acético LC/MS
(an10p8) Ta 098 min m/z 438 [M + H] 'H RMN (DMSO-ds) 5381 (s 2H) 600 (s

RV S T Y

M ST
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MH) 719 (m 2H) 729 {m 1H) 736-743(m 6H) 754 (m 2H) 759 (m 2H) 1287
(brs 1H)

P

)
Al4 F

Acido [2 [Bis<{4-fluoro fenil)}-metil]-4-{4-fluoro fenil) tiazol-5-il]]-acético LC/MS
(an10pB) Ta 4 81 min m/z 440 [M + H] 'H RMN (DMSO-ds) 5389 (s 2H) 603 (s
1H) 719(m 4H) 730 (m 2H) 741 (m 4H) 7 62 (m 2H)

F

Acido {4-{4-Fluoro fenil)-2-{(4-metox: fenll) feml metil] tazol-5-l} acético LC/MS
(an10p8) Ta 3 45 min m/z 434 [M + H] 'H RMN (CDCly) 5381 (s 3H) 384 (s 2H)
581(s 1H) 689 (m 2H) 712(m 2H) 724 (m 2H) 7 28-7 38 (m 5H) 7 58 (m 2H)
BC-APT (CDCl,) 63279 (CH,) 54 62 55 85 (CHy/CH)

A16 Ho P

Acido {4-{4-Cloro-feml)-2 [(4-metoxi fenil)-fenil-metil] bazol-5-l}-acético LC/MS
(an10p8) Ta 3 71 min m/z 450 {M + H] 'H RMN (CDCh) 53 81 (s 3H) 384 (s 2H)
584 (s 1H) 887 (m 2H) 721 (m 2H) 7 24-7 38 (m 5H) 741 (m 2H) 7 55 (m 2H)
BC APT (CDCly) 532 83 (CH,) 54 57 55 66 (CH, / CH)

Acido {4{4-Cloro fenil}-2{{3 4<difluoro-fenil) fenil metl] tazol-5 il}-acético
LCMS (an10p8) Ta 3 98 min m/z 456 [M + H} "H RMN (CDCly) 5389 (s 2H) 579
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(s 1H) 704 (m 1H) 7 15(m 2H) 7 25-7 40 (m 5H) 7 44 (m 2H) 753 (m 2H) “°C
APT (CDCly) 5 32 80 (CHa) 54 54 (CH)

Acido [2-[(3 4-Difiuoro-fenil)-farml metil]-4-(4-fluoro-fenil) hazol-5 il]-acético
LC/MS (an10p8) Ta 3 76 min m/z 440 [M + H] "H RMN (CDCi;) 5388 (s 2H) 583
(s 1H) 703 (m 1H) 714 (m 4H) 7 28-7 44 (m 5H) 758 (m 2H) ™C-APT (CDCly)
53265 (CH;) 54 48 (CH)

Acido {4-{4-Fluoro-fenil)-2 [fenil-{4-trifluorometil-benzollamino)-metl) tazol 54}
acético LC/MS (an10p8) Ta 2 88 min m/z 515 M + H] 'H RMN (DMSO-ds) 5 3 80
(s 2H) 664 (d J= 82Hz 1H) 730 (m 2H) 7 36-745 (m 3H) 7 54 765 (m 4H)
787(d J= 82Hz 24) 816(d J= 82Hz 2H) 987 (m 1H (NH))y 1282 (s 1H
(OH))

FOE,
A20 o F
Acido [2-[Bis-{4-metoxi fenil)-metil]-4-{4-fluoro-fenil) tazol-5 il}-acético LC/MS

(an10p8) Ta 2 17 min m/z 484 [M + H] 'H RMN (CDCly) 53 81 (s 6H) 383 (s 2H)
577 (s 1H) 689 (m 4H) 7 11 (m 2H) 722 (m 4H) 7 56 (m 2H)

A P R |
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Acido [2 Benzhidril-4-(4 fenoxi ferul)-tiazol-5-i]-acético LC/MS (an10p8) Ta 4 04
min m/z 478 [M + H] "M RMN (CDCly) 5388 (s 2H) 587 (s 1H) 707 (m 4H) 7 14
(m 1H) 7 25-741 (m 12H) 7 58 (m 2H)

Acido {4-(4-Fluoro-fenll) 2{{4-hidrox: feril) fenil-meti] tazol-5-l}-acético 'H RMN
(CDCls) 58377 (s 2H) 582 (s 1H) 670 (m 2H) 702715 (m 5H) 7 26-7 30 (m
4H) 753 (m 2H)

13
8
A23 W
Acido [2-Benzhidnl-4-{3 fluoro fenil)}-tazol-5-i]-acético LC/MS (an10pB) Ta 2 69

min m/z 404 [M + H] "H RMN (CDCly) 5388 (s 2H) 580 (s 1H) 7 07 (m 1H) 7 26
741 (m 13H)

onls

A24 W o

Acido {2 Benzhidril-4{4-tnfluorometil-fenil)-bazol-5-if]-acético LC/MS (an10p8)
Ta 309 min m/z 455 [M+ H] '"HRMN (CDCly) 5381 (s 2H) 591 (s 1H) 734 (m
10H) 772 (m 4H)

Acido [2 [Bis<{4-fluoro fenll)}-metil]-4-(3,4-diflucro fenil)-bazol-5-ll-acético LC/MS
(an10p8) Ta 3 18 min m/z 458 [M + H] 'H RMN (CDCl,) 5388 (s 2H) 581 (s 1H)
704(m 4H) 718-7 36 (m 6H) 7 46 (m 1H)

—-—— -
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B
A26 o ™
Acido [2 Benzhidril-4-{3 4-difluorc fenil) tiazol-5-l}-acético LC/MS (an10p8) Ta
288min mz422 M +H] '"HRMN (CDCl,) 5388(s 2H) 581 (s 1H) 720 (m 1H)
726-7 37 (m 8H) 748 (m 1H)

o OH
A27 F

Acido [2{Bis-{4-fluoro fenil}-meti]-4-(3 fluoro fem} bazol-5-l]-acético LC/MS
(an10p8) Ta 3 08 min m/z 440 [M + H] 'H RMN (CDCls) 5392 (s 2H) 582 (s 1H)
704 (m 4H) 7 24-7 28 (m BH)y 7 37 (m 2H)

Sintesis de intarmedios de niinlo — Procedimiento Representativo 7 (RP7) A una
solucién fria (5 °C) de Terc-butdxido de potasio (2 1 mmol) en DMF seco (0 6ml) se
agrega una mezcla del benzonitrilo (1 mmol) y la 2-Cloro-pindina (1 1 mmol} en DMF
seco (0 4mi) Luego O/N se agita a Ta se agregan NH,Cl ac y EtOAc La fase
organica se separa se seca sobre MgSO, y se concentra en vaclo El residuo se
purifica sobre cromatografla de gel de sllice para dar el producto deseado el cual se
preciptta hasta tratamiento con Ei;O

R1

A28 Ho
Acido [4{4-Cloro fenil)-2-{fenil pindin 2-l-metil) tazol-5 il]-acético

N i -

R T

[ .
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Se prepara el compuesto del titulo de dcido 3 bromo-4-(4-cloro-fenil)-4-oxo-butinco y
2 feni-2 pindin 2 1l tioacetamida de acuerdo con RP6 y RP7 LC/MS (an10p8) Ta 3 00
min mz422[M+H] 'HRMN (CDCL) 5 3B6(s 2H) 62 (s 1H) 7280 (m 12H)
87(d 1H)

Acido {4-{4-Cloro fenll) 24(3-cloro-pindin 2-ll) fenil-metil}-tiazol-5 il}-acético Se
prepara el compuesto del tituio de &cido 3-bromo-4-(4-cloro-fenil)-4 oxo-butincoy 2 (3-
Cloro-pindin-2 1l)-2 fenil ticacetamida de acuerdo con RP6 y RP7 LC/MS (an10p8) Ta
354 min mz4545{M+H] 'HRMN(CDCly) 5383 (s 2H) 666 (s 1H) 7273 (m
1H) 73-74(m 5H) 75(d 4H) 77 (dd 1H) B 6 (dd 1H)

A30

Acido  {4{4-Fluoro fenll) 2{(4-metoxi fenil)-pindin 2 )l metil] tiazol-5-1}-acetico
Se prepara el compuesto del titulo de acido 3-bromo-dcido 4 (4-Fluoro-fenil)-4-oxo-
butinco y 2 (4-metox+fenil)}-2 pindin 2 i-ticacetamida de acuerdo con RP6 y RP7
LCMS (an10p8) Ta 2 20 min m/z 434 [M + H]

A P

Acido {4{4-Cloro fenil}-2 [(4-metoxi-fenl}-piridin 2 il-metl] tiazol-5-l}-acético Se
prepara el compuesto del titulo de 4cido 3-bromo-4-(4-cloro-fenil}4-oxo-butinco y 2
(4-metoxi-fenil)}-2 pindin-2 1-tiocacetamida de acuerdo con RP6 y RP7 LC/MS (an10p8)
Ta237min m/z4505 [M+H] 'HRMN (CDCl) §375(s 3H) 378 (s 2ZH)60 (s
1H) 89 (d 2H) 72(t 1H) 73 (m 4H) 74(d 1H) 75(d 2H) 76 (dt 1H) 81 (d
1H)

A ahotd s o8 ok ud o
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Acido [4{4-Cloro fenil)-2{ciclohexil-fenil metil}-hazol-5 il]-acético Se prepara el
compuesto del titulo de dcido 3-bromo-4-{4-cloro-fenil)-4-oxo-butinco y 2 ciclohexil-2
feni-tioacetamida de acuerdo con RP6 LC/MS (an10pB) Ta 3 20 min m/z 4254 (M +
H]

A3l HO

Acido [2 [(Ciclobutanecarbonil-amino)-fenll-metil]-4-{4-fluoro-fenil)-tiazoi-5 ]

acético Se prepara el compuesto del titulo de 4cido 3-bromo-4cido 4-{4-Fluoro-fenil)-
4-oxo-butinco y 2-ciclobutil-2 feniHtioacetamida de acuerdo con RP6 LC/MS (an10p8)

Ta201min miz425[M+H] 'HRMN (CDCly) 51982 (m 2H) 219(m 2H) 313 (p J
=84Hz 1H) 381(s 2H) 649(d J=75 1H(NH))713(m 3H) 736 (m 4H)y 7 54

(m 2H)
"83
A4 W

Acido [2-Biferul 2<imetil-4-{4-cloro fentl) iazol-5-i[]-acéico Se prepara el
compuesto del titulo de dcido 3 bromo-4-{4-cloro-fenil}-4-oxo-buttnco y 2 bifenik-2 Il
tioacetamida de acuerdo con RP6 LC/MS (an10p8) Ta 4 94 min m/z 4194 [M + H]
'HRMN (CDCls) 5 383 (s 2H) 433 (s 2H)7 3-75(m 13H)

v—tg-O

Acido [4-(4-Cloro feni)-2-(2 fenoxi bencil)-tiazol-5-il]-acético Se prepara el
compuesto del titulo de acido 3 bromo-4-(4-cloro-fenil)-4-oxc-butinco y 2 (2 fenoxi
feml) hoacetarmida de acuerdo con RP6 LC/MS {(an10p8) Ta 380 min m/z 4354 [M

MESTEDT WY 0 IO I I 1
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+H] 'HRMN (CDCly) 3 382(s 2H) 439(s 2H) 69 (d 1H) 70(d 2H) 71 (m \

2H) 7273 (m 3H) 74 (t 3H) 75(d 2H)

2te
A3 w
Acido [2 Bifenii 2dimetil-4-{4-fluoro-fenil) tiazol-5-il]-acético Se prepara el
compuesto del titulo de acido 3-bromo-dcdo 4-(4-Fluoro-fenil}-4-oxo-butinco y 2
bifeni-2 ¥-tioacetamida de acuerdo con RP6 LC/MS (an10pB) Ta 2 80 min m/z 403 [M

+H] 'HRMN (CDCls) 5378(s 2H) 431 (s 2H) 71(t 2H) 7375 (m 11H)

Qzﬁ : :;t:::bfr%:s

Procedimiento Representativo 8 (RP8)

Una mezcla de Pd(PPhy)s (~50mg) KaCOs (2 mmol) écido [2 (2 bromo-bencil) tiazol
5-1] acético {1 mmol) y el correspondiente acido fenil borémico (13 mmol) en
DME/H20/EtOH (7/3/2 20 mL) se calienta a 150°C durante 10 minutos en un
microondas Después de enfnamiento se agregan agua &cido acéhco y EtOAc Los
matenales sdhdos se filtran y el filtrado se concentra en vaclo El residuo se pone en
acetonitnlo caliente y las particulas sohdas se fittran El filtrado se le permite enfnar a
Ta hasta que el compuesto deseado se precipta En algunas ocasiones el material
crudo se punfica por cromatografia

F
: E" Br
Intermedio-33 w0 °
Acido [2+{2 Bromo bencil)-4{4-fluoro-fenil}-hazol-51l]-acético Se prepara el

compuesto def titulo de &cido 3-bromo-dcido 4-(4 Fluoro-fenil)-4-oxo-butinco y 2 (2
bromo-fenil)}-tioacetamida de acuerdo con RP6 LC/MS (an10p8) Ta 222 min m/z

ke

el el e e
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4054[M+H] "M RMN (CDCh) 5§385(s 2H) 455(s 2H) 71 (m 3H) 73 {t 1H)
74(d 1H) 7576 (m 3H)

]
A37 o
Acido [4-{4-Fluoro fenlil) 2«3 -metoxi-bifenil 2 iimetil) bazol-5 ilJ-acético Se
prepara el compuesto del titulo de acido [2 (2 bromo-bencil)-4 (4 fluoro-fend) tiazol 5
i}-acéthco y acido 3-metoxifenl bordnico de acuerdo con RP8 LC/MS (an10p8) Ta
265min m/z433[M+H] '"HRMN (CDCly) 5376 (s 3H) 381(s 2H) 443 (s 2H)

68689 (m 2H) 71( 1H) 73-75(m 7H) 77 {(m 2H)

A8 +o

Acido [244 -Ciano-bifenil 2<lmetl)-4-{(4-fluoro femil) tazol 5 ilJ-acético Se prepara
el compuesto del titulo de &cido [2 (2 bromo-bencil}-4-(4-fluoro-fenil) tiazol 5-il}-acéhco
y acido 4-cianofenil borénico de acuerdo con RP8 LC/MS (an10p8) Ta 2 47 min m/z
428[M+H] "HRMN (CDCl) 5384 (s 2H) 436(s 2H) 7 1(t 2H) 73-75(m 8H)

77(d 2H)
'»é}'}

Al9 W

Acido [243 -Acetilamino-bifenil 2 ilmetil)-4-(4-lucro-fenil) tazol-541]-acético Se
prepara el compuesto del titulo de acido [2 (2 bromo-bencil)-4-(4-fluoro-feni) tiazol 5
ilacético y acido 3-acetamidobencenc borénico de acuerdo con RP8 LC/MS
(an10p8) Ta2 18 mn m/z460 [M+H] 'HRMN (CDCl;) 5188 (s 3H) 378 (s 2H)
43(s 2H) 70-71(m 4H) 7274 (m 2H) 74 (m 4H) 76 (m 2H)
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Acido  [4-{4-Fluoro fenil) 2{4 metoxIi-bifenil-2-limetil) tazol-54l]-acético Se
prepara el compuesto del titulo de écido [2 (2 bromo-bencil}-4-{4-fluoro-fenil)}-tiazol-5
i}l-acético y dcido 4-metoxifensl bordnico de acuerdo con RP8 LC/MS (an10p8) Ta
260 min miz433[M+ H] 'HRMN (CDCh) §382 (s 2H) 384(s 3H) 437 (s 2H)
869(d 2H) 71(t 2H) 7273 (m SH) 74{m 1H) 75(m 2H)

g8
Adt L e

Acido [4<{4-Fluoro-fenl}-24{2 -metox! bifenil 24imetl} tazol-5-ill-acébco Se
prepara el compuesto del titulo de acido [2 (2 bromo-bencil)-4-(4-fluoro-fenil) tiazol-5
i}-acético y 2 acxdo metoxifendl borénico de acuerdo con RP8 LC/MS (an10p8) Ta
255min mz433[M+H] 'HRMN (CDCly) §371(s 3H) 381 (s 2H) 43 (s 2H)
89-70(m 2H) 71(m 3H) 7274 (m 4H) 74-75(m 3H)

Ad42 w

Acido [242 Benzo[1 3]dioxol-541 bencil)-4-{4-fluoro fenll) iazol-5 1] acético Se
prepara el compuesto del titulo de acido [2<(2 Bromo-bencil)-4-(4 fiuoro-fenil) bhazol 5
il] acético y acido 3 4-metilenedioxobenceno borénico de acuerdo con RP8 LC/MS
(an10p8) Ta 3 35 min Mm/z 447 [M + H' 'HRMN (CDCl;) 5378 (s 2H) 4 34 (s 2H)
586(s 2H) 867{m 3H) 71(t 2H) 7273 (m 3H) 73(d 1H) 75 (t 2H)

el

Acido [243 -Ciano-bifenil 24imetil)-4-(4-flucro-fenl) tlazol-541]-acetico Se prepara
el compuesto del titulo de acido [2 (2 bromo-bencil)}-4{4-fluoro-fenil}-tiazol-5-il}-acético
y acido 3 cianofenil bordnico de acuerdo con RP8 LC/MS (an10pB8) Ta 3 157 min mv/z

PR
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428[M+H] "HRMN(CDCly) 5355(s 2H) 39(s 2H) 68(m 2H) 70(m 4H) 72
74 (m 6H)

)

Add W
Acido [4-4{4-Fluoro-fenil) 2«3 trifiluorometoxi biferul 2 iIimetil) tiazol 5 il}-acetico
Se prepara el compuesto del titulo de [4cido 2 (2 bromo-bencil)-4-(4-fluoro-fenil) tiazol
5-ill-acético y &cido 3-tnfluorometoxifenii bordnico de acuerdo con RP8 LC/MS
(an10pB8) Ta 391 min mz 487 [M+H] 'HRMN (CDCls) 5378 (s 2H) 43 (s 2H)
71(t 2H) 73 (m 1H) 73 (t 2H) 74-75(m 7H)

0

Acido  [2{(1-Acstil pipendin-4-l)-fenil-meti]-4-{4-cloro fenil) tiazol-5 il]-acetico
Se prepara el compuesto del titulo de dcido 3-bromo-4-(4-cloro-fenil}-4-oxo-butinco y
acido 1-aceti4-feni-pipendin4-carbohoico amida 2 (1 acetil pipendin-4-il) 2 fenit-
tioactamida de acuerdo con RP6 LC/MS (an10p8) Ta 2 32 min m/z 454 5[M + HJ'

A4S Ho

Acido [4{4-Cloro fenil) 2-{4-fenil piperidin-44l)-hiazol-54l]-acético El titulo del
compuesto se alsla como sus sales de HCI se prepara al hacer reaccionar acido [2
[(1-aceti-pipendin-4 il) fenl metif}-4-(4-cloro-fenil) tazol 5 il}-acético con 4N ac HCl a
95°C durante 18 horas seguido por evaporacién de solvente LC/MS (an10p8) Ta 2 07
min m/z412 4 [M+ H]

&8s

A48 Ho
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Acido [4-{4-Cloro-ferul)-2{1-fenil-ciclopropil)-tiazol-5-i]-acéico Se prepara el
compuesto del titulo de acido 3 bromo-4-(4-clero-fenil)-4-oxo-butinco y acido 1 fenil
ciclopropanecarboticico amida de acuerdo con RP8 LC/MS (an10pB) Ta 3 57 min m/z
B8 8[M+H]

Ruta sintetica general para anilogos de imdazol

1]
Ra 0. i
HH 1 Ej B O
R4 \{‘N Mo NHCEH,O m\|)"'"| mcq.nrm.n.nwr Hm
2 R2 2 UOH, H,O'THF i

’OJY\rO\
Intermedio-34 w0

Acido 3-Bromo-4-(4-fluorofenil)-4-oxo-butinco metil ester Acido 3 Bromo-4-{(4
fluorofenil)-4-oxobutinco (15 mmel) se disuelve en metanol (60 ml) y tionil cloruro (17
mmol) se agrega at 0 °C Después de agtar a 80° C durante 2 h el solvente se
evapora El residuo se pela con dietileter El producto se utiiza directamente en la
siguiente etapa 'H RMN (CDCh) 6 300 (m 1H) 333 (m 1H) 367 (s 3H) 544 (t
1H) 715 (t 2H) 806 (t 2H)

Intermedio-35

2 2-Difanilacetamidina Preparado de difeniiacetontnio de acuerdo con R A Moss
W Ma D C Memer v S Xue (Telrahedron Leit 1995 36 8761-8764) LC/MS
(an10pB) Ta 1 57 min m/z 211 [M+H]

A48 o

Acido [2-Benzhidrll-5-{4-fluoro-fenil)-3H-imidazol-4-ll}-acético Una suspensiéon de
2 2-difenilacetamidine (10 mmol) y carbonato de potasio (38 mmol) en THF/H20 (150
mL/50 mL) luego se calenta a reflyo Acido 3-Bromo-4-(4-fluorofenil)-4-oxo-butinco
metil éster (10 mmol) en THF (50 mlL} se agrega lentamente La mezcla de reaccidn

W A e

e -
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luego se refluye durante 16 h y entonces se concentra El residuo luego se disuelve
en agua (10 mL) y se extrae can CH,Cl, (10 mL) La fase orgénica se gseca (MgSQO,) y
se concentra produciendo acido [2 benzhidni-5-(4-fluoro-fenil}-3H imidazol-4-il]-acético
methl éster LC/MS (an10p8) Ta 3 64 min m/z 401 [M+H] Se agrega el metl ester en
THF en exceso LIOHH,O en agua La reaccidn se agia a temperatura ambiente
durante la noche 3% HCI se agrega hasta que pH <1 y la mezcla se exirae con
CH,Cl; La fase organica se seca {(MgSQO,) y se concentra para dar el preducto fue
susceptible a la hidrélisis con LIOH en agua/THF LC/MS (an10n8) Ta 143 min m/z
387 [M + H]

Ensayos Biolégicos

Materiales y Métodos

Generacién/origen de las construcciones de cADN La secuencia de codificacion
del receptor CRTH2 humano (no de acceso genbank NM_004778) se amplfica
mediante PCR de una lbreria de cADN de hipocampo humano y se inserta en el
casete de expresidn pcADN3 1 (+) (invitrogen) por via del 5 Hind/// y 3 EcoR/ Para
generar una proteina de fusion (CRTH2 Rluc) luciferasa CRTH2 Renila la secuencia
de codfficacion CRTH2 SIN UN CODON DE PARADA y Rluc se amplfica se fusiona
en cuadro por PCR y se subclona en el vector de expresion pcADN 31 (+) Zeo
(nvitrogen) La D-arrestin2 (O-am2) N teminalmente etiquetada humana con GFP?
(Darr2-GFP?) y Rentla lucferasa se compran de BioSignal Packard Inc (Montreal
Canada) La identidad de secuencia de la construccidn se verifica por restriccion de
digestos de endonucleasa y secuenciamiento en ambas direcciones en Prisma ABI
(Apphed Blosystems Foster City CA)

ID de Secuencia CRTH2 (secuencia de proteina)

MSANATLKPLCPILEQMSRLQSHSNTSIRYIDHAAVLLHGLASLLGLVEN
GVILFWGCRMRQTVVTTWVLHLALSDLLASASLPFFTYFLAVGHSWELG
TTFCKLHSSIFFLNMFASGFLLSAISLDRCLQVVRPVWAQNHRTVAAAHK
VCLVLWALAVLNTVPYFVFRDTISRLDGRIMCYYNVLLLNPGPDRDATCN
SRQAALAVSKFLLAFLVPLAIIASSHAAVSLRLQHRGRRRPGRFVRLVAA
VWAAFALCWGPYHVFSLLEARAHANPGLRPLVWRGLPFVTSLAFFNSVAN
PVLYVLTCPDMLRKLRRSLRTVLESVLVDDSELGGAGSSRRRRTSSTARS

et e . —
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ID de Secuencia CRTH2 (secuencia de nucleétido)

atgtcggc

caacgccaca ctgaagecac tcigeceeat cotggageag atgagecgtc tccagageca |
cagcaacacc agcatccget acatcgacca cgeggeegtg ctgctgeacg ggetggecte :
getgetggge ctggtggaga atggagtcat ccteticgtg gtgggctgee geatgegeca

gaccgtiggtc accacctggg tgctgeacct ggegetgtee gacetgttgg cetetgetie

cctgecatic ttcacctact tottggecgt gggocactcg tgggagetgg geaccacctt

ctgcaaactg caclccteca ictictitet caacatgtic gecagegget teetgetcag

cgecatcage ctggaccgct gectgcaggt ggtgeggecg gigtgggege agaaccaccg

caccgiggee gecggegcaca aagtctgect ggtgetttgg geactagegg tgctcaacac

ggtgecctat togtgttee gggacaccat ctegeggety gacgggegea ttatgtgcta

ctacaatgtg cigctcciga acccggggece tgaccgegat gecacgtgea actcgegeea !
ggcggecctg gecgtcagea agticetget ggecticetg gtgeegetgg cgateatege

ctcgagceac geggecgtga gectgeggtt gcagcacege ggeegecgge ggecaggeeg

cttcgtgege ctggtggeag cegtegtgge cgecttegeg cictgetggg ggecctacea

cgtgttcage cigctggagg cgegggegea cgcaaacceg gggetgegge cgetegtglg

gegegggetg cecticgtca ccagectgge cticttcaac agegtggeca acceggtget

ctacgtgctc acctgcceeg acatgctgeg caagctgegg cgetegctge geacggtget

ggagagcgtg ctggtggacg acagcgagct gggtagegcg ggaagcagec geegeegecg

caccicctece accgeccgct cggecteccc titagctetc tgcagcegee cggaggaace

geggggecce gegegtetec teggetgget getgggeage tgegeagegt ccccgcagac

gggeccectg aaccgggege tgageageac ctegagttag

Transfeccién y Cultivo Celular Se hace crecer células COS-7 en medio Eagle
modificado de Dulbecco (DMEM) 1885 complementado con 10% de suera bovino fetal
100 unidades/ml peniciina 1000ug/ml estreptomicina y se mantiene a 37 C en 10%
atmoésfera de CO; Se mantiene células HEK293 en Medio Esencial Minimo (MEM)
complementado con 10% (v/v) de suero de temero fetal mactivo cahente (HIFCS)
2mM de Glutamax™ | 1% de aminodcidos no esenciales (NEAA) 1% de pirovato de
sodic y 10 Og/ml de gentamicina Para expenmenios de unién se transfectan
transtonamente células COS7 con el receptor CRTH2 utiizando un método de
coprecipitacion de ADN fosfato de calcio con la adicidon de cloroguina (como se '
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describe por Holst et al 2001+) Para desarrollar los ensayos de Transferencia de
Energia por Resonancia de Bioluminicencia (BRET) funcional un clon de célula
HEK293 estable que expresa Oarr2 GFP? y CRTH2 Rluc se genera (células CRTH2
HEK293)

Ensayo de Unién 24h después de transfeccidon de las células COS-7 se siembran en
placas de 96 pozos en una densidad de 30 000 células/pozo Los expenmentos de
unidn de competicion en cuyas células se desarrollan alrededor de 18-24 h después
de utdizar 0 1 nM [*HJPGD2 (NEN 172 Cvmmol) en un amortiguador de union que
consiste de HBSS (GIBCO) y 10 mM HEPES Se diluyen ligandos de competicién en
DMSO que se mantienen constantes en 1% (v/v) del volumen de incubacién final Se
determina la umion no especifica y total en la ausencia y presencia de 10 OM PGD2
Se conducen rutinanamente reacciones de unién durante 3h 4 C y se terminan
mediante 2 lavadas (100 Ol cada una) con hielo junto con amortguador La
radicactividad de determina mediante conteo de centellec liquido en un
TOPCOUNTER (Packard) seguido por incubacién en la noche en Microscint 20 Se
siembran células HEK293 estables en una densidad de 30000 células/poso 18 24h
antes del ensayo de unién que se desarrolla esenciaimente como se describe para las
células CSO7 antenores Se hace las determinacionses en duplicados

Ensayc BRET Se desarrollan ensayos BRET funcionales en las células HEK293
establemente que expresan el CRTH2 Riuc y GFP? 0-an2 humano Antes de su uso
en coélulas de ensayo BRET se separa y resuspenden en D-PBS con 1000 mg/L L
Glucosa en una densidad de 2x10° células/mL Se diluye DeepBlueC™ a 50 uM en D-
PBS con 1000 mg/L L Glucosa {sensible a la luz) 100 pL de suspension celular se
transfiere a pozos en una microplaca de 96 pozos (blanco OptiPlate) y colocado en el
instrumento Mithras LB 940 (BERTHOLD TECHNOLOGIES Bad Wildbad Alemania)
Agonista de 12 plL/pozo se inyecta luego mediante el inyector 1 y 10 pl/pozo
DeepBlueC™ se inyecta smultdneamente mediante el inyector 2 Cinco segundos
después de las inyecciones se mide la sahda de la luz del pozo secuencialmente a 400
nm y 515 nm y la seflal BRET (Indice mBRET) se caicula por el indice de
fluorescencia emitida por el GFP? D-ar2 (515 nm) sobre Ia luz emitida por el receptor
Riuc (400 nm) Se agregan antagonistas antes de colocar ias microplacas en el
Mithras LB 940 y se ie permite incubar durante 15 minutos antes de la adiciéon de
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agonista y DeepBlueC™ Se disuelven los compuestos en DMSO y la concentracién
de DMSO final se mantiene constante en 1% en el ensayo

Ensayo de cambio de forma eosinéfilo humana La sangre se muesirea de
voluntanos saludables de acuerdo con un protocolo aprobado por el Ethics Committee
de la Universidad de Graz y procesados segun se descnbid previamente (Bohm et al
2004) Preparaciones de Leucocitos polmorfonucleares (que contienen eosindfilos y
neutrdfilos) se preparan mediante sedimentacion de dextrano de sangre completa
citrada y gradientes de Histopaque Las células resultantes se lavan y resuspenden en
amortiguador de ensayo (que comprenden PBS con Ca®*/Mg** complementado con
01% BSA 10 mM HEPES y 10 mM glucosa pH 7 4) en 5 x 10° celulas/mL Las
células se incuban con los antagonistas o vehiculo (PBS o DMSO) durante 10 min a
37 C y luego estmulado con vanas concentraciones de los agonistas (PGD2 o
eotaxin) durante 4 min a 37 C Para retener la reaccidn se transfieren las muestras a
hielo y se fijan con 250 pL de solucidn fija Las muestras se analizan inmediatamente
en un citdémetro de flujo FACSCalibur (Becton Dickingon) y se identifican los eosinéfilos
de acuerdo con su autofluorescencia en los canales FL 1y FL 2 Las respuestas a los
cambios de formas se cuantifican como porcentaje de la respuesta maxima para el
PGD2 o eotaxin en la ausencia de un antagonista

Matenales

Los medios de cultivo de tejido y reactivos se compran de Gibco invitrogen corporation
{Breda Holanda) PGD2 se obtiene de Cayman y [3H]PGD2 de NEN

Andhsis de Datos
Se desamrolla analisis de curva con el software GraphPadPnsm 3 O (Graphpad Pnsm
Inc San Diego USA) y se calculan los valores ICsp como una medicién de las

polencias antagonisticas

Referencias
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Holst B Hastrup H Raffetseder U Martmi L Schwartz TW Two active molecular
phenctypes of the tachykinn NK1 receptor revealed by G protein fusions and
mutagenesis J Biol Chem 2001 Jun 8 276(23) 19783-9 Epub 2001 Feb 22

Datos Bioldgicos

Se ensayan los compuestos en el ensayo de unién de receptor y el ensayo de
antagonista funcional se descnbe adelante Y se evalian sus valores ICs Los
compuestos se agrupan en tres clases

A valor ICsp menor de 0 5 uM

a valor ICspentre 0 5 uM y 5 uM

C valor [Cg mayor de 5 uM

Las Tablas 1 a 4 den los resultados del ensayo biolégico para los compuestos
sintetzados antenormente y para algunos compuestos adicionales adquindos de
fuente comerciales

La capacidad de los compuestos antenores para inhibir la prostaglandina D2 inducida
por el cambio de forma de de eosindfilo se demuestra mediante los ejemplos en la

Figura 1
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R3
e
R2
Umdén | Antag
X R1 R2 R3
ICs ICg

A1 | Enlace | 4-Ci H H A A
A4 | Enlace | 4-F H H A A
A5 | CH; 4-Cl| H H A B
AT | CH; 4-F 4-C| H A A
A8 | Enlace | 4-Ci 4-C| H A A
A9 | CH, 4-Cl 4-C} H A B
A10 | Enlace | 4-F 4-Cl| H A A
A11 | Enlace | H H H B A
A12 | Enlace |4 MeO | H H A B
A13 | Enlace | 4-Cl 4-F H A A
A14 | Enlace |4 F 4F 4-F A A
A15 | Enlace | 4-F 4-MeO | H A A
A16 | Enlace | 4 CI 4MeO | H A A

34
A17 | Enlace | 4-Cl H A C

DiF

34-
A18 | Enlace | 4-F H A A

D
A19 | NHCO | &-F H 4CF, |A C

4
A20 | Enlace |4 F 4 MeO A A
MeO
A21 | Enlace |4 PhO |H H A B
A22 | Enlace |4 F 4 OH H A A
A23 | Enlace | 3F H H A A
A24 | Enlace |4 CF3; |H H B C
34
A25 | Enlace 4F 4-F A A
DiF

A26 | Enlace | 3 4 H Ph A A
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340CHO | A

R2

H

H

H
3-MeO
4-CN
3-NHAc
4-MeO
2 MeO
3-CN
3-0OCF;

4F
4F

4-Cl
A39 | Enlace | 4-F

R1
A38 | Enlace | 4-F

Al | Enlace | 4-Cl
A37 | Enlace | 4-F

A38 | Enlace

A40 | Enlace | 4-F

A41 | Enlace | 4-F

A42 | Enlace

A43 | Enlace | 4-F

Add | Enlace | 4-F

A35

Tabla 3
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Rewvindicaciones
1 Un compuesto de la férmula (1) o una sal hidrato o solvato de éste
A
_I I
L1
HH—B J L4 @ L2 ﬁ/<
—
L] X,
N>
| 3 H
Q,
en donde

X, es -S- O- N=N -NR7 -CR7=CR8- -CR7=N en donde R7 y R8 son
independientemente hidrégeno o alquilo C, C,

A es un grupo carboxilo -COOH o un carboxth bioisostere

Los anillos Ar* y Ar* independientemente cada uno representa un fenilo o un anillo
heterociclico de 5 o 6 miembros o un sistema de anillo biciclico que consiste de un
anillo carbociclico de 5 0 8 miembros que esta benzofusionado a un anillo heteroanlo
monociclico de § o 6§ miembros dicho anillo o sistema de anilo es opcionaimente
sustituido

El anilio B es como se definid A y A® o un anillo N pirrolidinilo N pipendinilo o N
azepinilo opcionalmente sustituido

ses0o1

L1 representa un radical divalente de la fbmula —(Alq')n y L2 y L4 cada uno
independientemente representan un radical divalente de la formula —{Alq")m-(2)s

(Alg)

en donde

m ny p son independientemente 0 0 1

AT N TETET A ET e |
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Alq' y Alq® son independentemente radicales alquileno C, C; o alquenilenc
CsCy de cadena recta o ramificada opcionaimente susiituidos que pueden
contenser un enlace -O- S- o -NR compatible en donde R es hidrégeno o
alquilo C4-C; ¥

Zes-0- S C(=0) 80 SO NR NRSOr C(=OINR NRCONH
NRC(=NR)NH o =N NR en donde R es hirégeno o alquilo C;-C; o0 un
radical carbociclico o heterociclico monociclico de 5 o 6 membros divalente

L3 representa un radical divalente de la férmula —(AIq’),..-(Z),,-(AIq’),— endondem n p
Alq* y Z son como se defini6 en relacién con L2 y L4 y Alg3 es un radical alquileno C,

C, o alquenileno C, C; de cadena recta o ramificada opcionalmente susttuidas que
pueden contener un eniace -O- S- o -NR compatible en donde R es hidrogeno o
alquilo Gy Cy

Q, representa hidrégeno o alquilo (Cy-Cs)

Q; representa

() alquilo (C; Cg) alcoxa (Cq Cg) hidron hidroxi-alquilo (Cy Cg) nitrilo { CN) fenilo
fenoxi heleroanlo o heteroaniox monociclico con 5 o 8 &tomos por anilio  CONR*R®
NR:COR* NRPSO,R* 0 NR*CONR"R® en donde R* y R® son independientemente
hidrégeno o un grupo alquilo (C,-Cy) 0 R* y RP estan ligados al mismo atomo de N
para formar un anillo amino cliclico y cuando Q es fenilo fenoxi o heteroarilo
monociclio heteroanioxi con con 5§ 0 6 dtomos par anilio el andlo de fenilo o heteroarilo
es opcionaimente susttuido por cualquiera de alquilo (C, Ca) alcoxi (C4-Cy) hidrox
hidroxralquilo (Cy Cs) alquittio (Cy C;) halo alquilo (C+-C3) completa o parcialimente
fluonnado o alquiho(C; C,) tnfluoromebitio niro ntnlO ( CN) -COOR* -COR*
OCOR* SO,R* CONR'R? SONR'R® NR*‘R" NRECOR* NRPCOOR*
NRPSO;R* 0

NR*CONR*R® en donde R* y R® son independientemente hidrégeno o un grupo
alquilo (C; Cg) o R* y R® estan ligados al mismo 4tomo de N para formar un anilio
amino ciclico o

{n) hidrégeno pero sdlo cuando en L3 Z representa un radical carbociclico o
heterociclico de 5 0 6§ miembros divalente opcionalimente sustituido

- em sdmek,

5 an -=a

T R R
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o Q, y Q; tomados juntos con el &tomo de carbono al cual ellos estdn unidos forman
un anillo de cicloalquilo C5-Cg 0 una anilo heterociclico no aromético monociclico con
4-8 atomos por anillo

y en donde la longitud total de L2 y L3 no excede aquella de una cadena saturada no
ramificada de 10 4tomos de carbono

2 Un compuesto como se revindica en la revindicacton 1 en donde () la longitud
de cada uno de L2 1.3 y L4 no excede aquella de la cadena saturada no ramificada de
5 4tomos y (i) la longitud fotal de L2 L3 y L4 no excede aquella de la cadena saturada
no ramificada de 7 atomos y (m) ninguno da L1 L2 L3 y L4 incluye mas de dos
susituyentes R diferentes de hidrogeno

3 Un compuesto como se rewvindica en la remindicacién 1 o revindicacion 2 en
donde L3 es una unibn Q, es hidrdgeno y Q2 es fenl o heteroarilo moniciclico con 5 a
6 atomos por anillo opcionaimente susttuido por cualquiera de alquilo (C1 Cs) alcox
(C+-Cs) hidroxt hidroxi alquilo (Cy Cg) alquithio {C,-C3) halo alquile (C;-Cj3) completa
o parciaimente fluonnado o alquilo(C,-Cs} alcoxi (CyC;) o alqutio (C; Cj)
trfluorometithio nitro nitnlo (-CN) -COOR* COR* OCOR* SO,R* CONR”R®
SO,NR*R® NR*R® NRECOR* NRPCOOR* NRPSO;R*o NR*CONR’R® en donde
R* y R® son independientemente hidrégeno o un grupo alquilo (C1-Cs) o R* y R® estan
higados al mismo dtomo de N para formar un anillo amuno ciclico

4 Un compuesto como se reivindica en la reivindicacién 1 ¢ rewvindicacion 2 en
donde L3 es una unién Q, es hidrogeno y Q2 es fenll opcionaimente sustiuido por
cualquiera de fllor cloro bromo alquie (C, C;) tnfluorometl alcoxs (C, Cy)

tnfluorometoxi tnfluometitio dimetiiamino ciano (C; Chalquilo)SOx NHSOx (C,

C,alquilo)NHSOz (C1-Caalquilo},NSO- CONR*R? y NRP?COR* en donde R* y R?
son mdependientemente hidrégeno o un grupo alquilo (C1-Cs) 0 R* y RE estan ligados
al mismo atomo de N para formar un anillo amino ciclico

5 Un compuesto como se reivindica en la revindicacion 1 o reivindicacion 2 en
donde L3 es -CHz' O S SOz- —NHC(=°) -CH=CH NR11 Q NR"CHz en
donde R, es hidrégeno o C4-C; alquilo
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6 Un compuesto como se reivindica en la revindicacién 1 o rewvindicacion 2 en
donde Q. es hidrégeno y L3 representan un radical divalente de la formula —(Alg*).-
(Z),.-(Alq’),,- endondemes 0 nes 1 yZ es un radical fenilen opcionalmente sustituido
por uno © mas de fldor cloro bromo alquilo (C; C3) trifluorometil alcoxi (C, C,)
trfluorometoxi trfluometitio dimetlamino ciano (C.-Chalquilo)SOr NHZSOx (C:
Caalquilo)NHSO,- (C, Caalquilo),NSO;- CONR*R® y NRPCOR* en donde R* y R®
son independientemente hidrégeno o un grupo (C, Ce)alquio o R* y R? estdn ligados
al mismo atomo de N para formar un anillo amino ciclico

7 Un compuesto como se revindica en ia revindicacidn 6 en donde Zesa 1 2
radical fenilen opcionaimente sustituido por uno o més de fllor cloro bromo (C,
Cilalquiio tnfluorometl  (C4-Cy)alcoxi  irfluorometoxs  tnfluometiio  dimetilamino
cano (Cs-Caalquilo)SOz NH;SOz (C,-Caalquilo)NHSO,- (C:-Csalquilo)aNSO.-
CONR*R? y NRBCOR* en donde R* y R® son independientemente hidrégeno o un
grupo (C; Cg)alquilo o R* y R® estan Iigados al mismo atomo de N para formar un
anillo amino ciclico

8 Un compuesto como se reivindica en la remvindicacion 6 o revindicacién 7 en
donde Q, es hidrégeno

9 Un compuesto como se rewindica en una cualquiera de [as reivindicaciones
precedentes en donde X, es —S-

10 Un compuesto como se reivindica en una cualquiera de las reivindicaciones
precedentes en donde A es a grupo carboxilo -COOH

11 Un compuesto como se revindica en una cualquiera de las reivindicaciones 1 a
8 en donde A es un bioisdstero carboxilo seleccionado de -SO,NHR y P{=0){OH)(OR)
en donde R es hidrégenc metl o el -SO,OH P(=0){(OH)(NH;) —C(=O)NHCN vy
grupos de formula

—r
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N o, OH
5\_,5"\‘ ‘g’_’( |
OH ©

12 Un compuesto como se rewindica en una cuaiquiera de las revindicaciones
precedentes en donde L1 representa una umdén —-CRy1Ri= -CH:CR{yRiz= -
OCR;sRi= -SCRyyRiz NR;1ICHr o -NRy;; en donde R;; y R;2 son
independientemente hidrégeno o alquilo C,-C; lel enlace marcado con un astensco es
uno conectado al anillo que contiene X'

13 Un compuesto como se relvindica en una cualquiera de retvindicaciones 1 a 11
en donde L1 representa -CH,- o0 -CH(CH,)-

14 Un compuesto como se reivindica en una cualquiera de las reivindicaciones
precedentes en donde Ar’ es fenil tienil naftilo 0 2 3- o 4-pindil cualquera de los
cuales es opcionaimente susttuido

15 Un compuesio como se revindica en la rewvindicacidn 14 en donde
sustituyentes opcionales en Ar® son seleccionados de fluor cloro bromo alquilo (C,
Cs) tnfluorometil alcoxi (C; C;) tnfluorometoxi tnfluometiiioc dimetlamino ciano (C,
Cialquilo)S0z- NH;SOz (Cy Csalquilo)NHSOz (C1-Cyaiquilo),NSO- -CONR*R® y

NR2COR* en donde R* y R® son independientemente hidrégeno o un (C, Cg)alquilo
group o R* y R® estan lgados al mismo atomo de N para formar un amilio amino
cichco

18 Un compuesto como se revindica en una cualquiera de las rewvindicaciones
precedentes en donde L2 es una unidn y Ar? es un anillo opcionalmente sustituido por
fenlo temlo furanio pwtolilo o pindilo

17 Un compuesto como se rewvindica en la revindicacidn 16 en donde
sustituyentes opcionales en Ar? son seleccionados de fluor cloro bromo alquilo (C,
C,) trfluorometil alcoxi (C1 C;) trfluorometoxi trfluometiltioc dimetilamino ciano (C,
Caalquilo)SOx NH,SOz (C,-Csalquilo)NHSO, (C-Caalquilo)sNSOr -CONR*R® y
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NRBCOR™ en donde R* y R? son independientements hidrageno o un grupo alquilo
(C+-Cs) o R* y R® estan higados al mismo Atomo de N para formar un anillo amino
cichco

18 Un compuesto como se reivindica en una cualquiera de las rewvindicaciones
precedentes endonde ses 0

18 Un compuesto de la formula (IA) o una sal hidrato o solvato de éste

A,
R, COOH
—
N X
(1A) L3 @H
Q,
R

en donde A, es hidrogeno o metl X; Q; Ar'y L3 como se definié en la reivindicacion
1 y Ry ¥ Rs independientemente representa hidrdgeno o uno o més sustituyentes
aopcionales

20 Un compuesito como se rewvindica en la revindicacién 19 en donde A, es
hidrégeno

21 Un compuesto como se rervindica en la reivindicacion 18 o reivindicacion 20 en
donde Q; e& hidrégeno

22 Un compuesto como se revindica en una cuaiguiera de rewvindicaciones 19 a
21 endonde X,es-S

23 Un compuesto como se revindica en una cualquiera de reivindicaciones 19 a
22 en donde Ar® fenilo es opcionalmente susttuido

Y W T BT VPR ey
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24 Un compuesto como se reivindica en una cualquiera de reivindicaciones 19 a
23 en donde L3 es una unidh O -S- o -NR en donde R es hidrégeno o C; C;
alquilo

25 Un compuesto como se remindica en la revindicacion 19 en donde A, es
hidrégeno Q, es hidrégeno X; es -5 Ar® es opcionalmente sustituido fenil y L3 es
enlace

28 Un compuesto como se revindica en una cualquiera de remindicaciones 19 a
25 en donde susiituyentes opcionales R, y Rs y sustituyentes opcionales en Ar® son
independientemente seleccionados de fluor cloro bromo alquilo (C, Cs) tnfluorometil
alcoxi (Cy Cs) trfluorometoxi tnfluometitio dimetlamine ciano (C;-Cialquio)SO-
NH;SOz (C, Cyalquio)NHSOr (Ci-Cialquilo)}:NSO- CONRR® y NRECOR* en
donde R* y R? son independientemente hidrégeno o un grupo (C,-Ce)alquiio o R* y R®
estdn ligados al mismo atomo de N para formar un anillo amino ciclico

27 Un compuesto de la formula (IB) o una sal hidrato o solvato de éste

A1
R, COOH

(18)

en donde A, es hidrégeno o metil X; es una union —CHy O- -8 o0 —NR en donde
R es hidrégeno o C; Csalquilo y X, y Ar® como se defimid en la reivindicacion 1 y R, y
Rs independientemente representa hidrégeno o uno o mas sustituyentes opcionales

28 Un compuesto como se rewindica en la rewindicacion 27 en donde A, es
hidrégeno

29 Un compuesto como se revindica an la revmndicacidn 27 o revindicacién 28 en
donde X; es -5-

PR T BT R T AT
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30 Un compuesto como se reivindica en una cualquiera de rewvindicaciones 27 a
29 en donde Ar® es opcionalmente fenilo sustituido

H Un compuesto como se revindica en una cuelquiera de reivindicaciones 27 a
30 en donde X; es —CH»>- 0 un enlace

32 Un compuesto como se reivindica en una cualquiera de rewindicaciones 27 a
31 en donde sustituyentes opcionales R, y Rs sustituyentes opcionales en Ar® son
independientemente seleccionados de fluor cloro bromo (C,-Cs)alquilo trifluorometil
(Cy Cs)alcoxi trifluorometoxi tnfluometitic dimetlamino ciano (C4-Csalquilo)SOL
NH;SOr (C; Csalquilo)NHSOz- (Ci-Caalquilo}yNSO;- CONRMR® y NRPCOR* en
donde R* y R® son independientemente hidrégenc o un grupo (C,-Ce)aiquilc o R* y R”
esian ligados al mismo atomo de N para formar un anilio amino ciclico

33 Un compuesto seleccionados del grupo que consiste de

acido acético [2 benzdni-4-(4-clorofenil)-tiazol-5 Il}-

acido acético [2 benzdni-4 (4-fluoro-fenil)-tiazol-5-il]

acido acético [2{1-{4-cloro-fenil)}-2 feni-etil}-4-(4-fluoro-fenil) hazol 5 il}-
acido acético {4-(4-cloro-fenil}-2-{(4-cloro-fenit) feni-metil}-tiazol-5-1}
acido acético [2-{(4-cloro-fenil) feril metil]-4-{4-filuoro-fenil)-tiazol-5-]
écido acético [2-[bis-(4-fluoro-fenil) metil-4-{4-fluoro-fenil)-tiazol-5-]
4cido acético {4-(4-fluoro-fenil) 2 [(4-metoxi fenil) fernil metil}-hazol-5-il}-
acido acético {4-(4-cloro-fenil}-2-{(4-metoxi fenil) fenil-metil] tiazol 5-il}-
acido acatico [2-{(3 4-difluoro-fenil)-fenit-meti}-4-(4 fluoro-fenil)-tiazol-5 il}-
acido acético [2-{is-(4-metoxi-fenl) metil]-4-(4-fluoro-fenil) tazol 5l
acido acéhco [2 benzidnl-4-(3-fluoro-fenil) tiazol 5-il]

dcido acético [2-{bis-(4-fluoro-fenil) metil}-4-(3 4 diflucro-fenil) hazol-5-1)
acido acético [2 benzidnl-4-(3 4-difluoro-fenil) tiazol-5-il]

éicido acético [2-{bis{4-fluoro-fenil}-metil]-4-(3-fluoro-fenil) tiazol 5-i]

y hidratos de sales y solvatos de estos

.
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K ) Una composicion fammacéutica comprende un compuesto como se rewvindica
en una cualquiera de reivindicaciones 1 a 33 junto con un portador farmacéuticamente
aceptable

35 El uso de un compuesto como &e reivindica en una cuslquiera de
reivindicaciones 1 a 33 en la fabncacidn de una composicidn para el tratamiento de
una enfermedad sensible a la modulacién de la actvidad de un receptor CRTH2

a8 Un método para el tratamiento de una enfermedad sensible a la modulacion de
la actvidad de un receptor CRTH2 que comprende administrar a un sujeto que sufre
de dicha enfermedad y una cantidad efectiva de un compuesto como se reivindica en
una cualquiera de reivindicaciones 1 a 33

37 Como se revindica la revindicacién 35 o un método como se reivindica en la
reivindicacidn 36 en donde la enfermedad estd asociada con un elevado nmivel de
prostaglandina D2 (PGD2) o uno o mas metabolitos activos de estos

38 El uso de un método como se reivindica en la remindicacién 37 en donde la
enfermedad es una enfermedad inflamatoria auto inmune respiratoria o alérgica

a9 El uso de un método como se rewvindica en la reiwvindicacion 37 en donde la
enfermedad incluye asma nnitis sindrome alérgico de vias aéreas ndobronquitis
alérgica bronquiis enfermedad pulmonar obstructiva crénica (COPD) poliposis nasal
sarcoidosis pulmon de campesino pulmén fibroide fibrosis clstica tos crénica
conjunhviis demmatrhs atépica enfermedad de Alzheimer esclerosis Iateral
amiotrdfica complejo de demencia de SIDA enfermedad de Huntington demencia
frontotemporal demencia del cuerpo Lewy demencia vascular sindrome de Guillain
Barre poliradiculoneuropatia desmiehnizante crénica neuropatia motora multifocal
plexopatia esclerosis multiple encefalomielitis panencefaliis degeneracién cerebelar
y en encefalomieltis trauma del CNS migrafia ataques artntis reumatoide
espondiiis anquilosante enfermedad de Behgets bursis sindrome del tunel
carpiano enfermedad del intestno inflamatono enfermedad de Crohn coltis
ulceratva dermmatomiositis Sindrome de Ehlers-Danlos (EDS) fibromialgia dolor
miofacial osteoartntis (OA) osteonecrosis artntis sonatica sindrome de Reter's
(artntis reactiva) sarcoidosis escleroderma Sindrome de Sjogren enfermedad de

[ PP gy
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tejido blando Enfermedad de Still tendintis pobartentis Nodossa Granulomatisis de
Wegener miositis (polmiostis dermatomiositis) gota arterosclerosis lupus
entematoso lupus sistémico entematoso (SLE) diabetes tipo | sindrome nefritico
glomerulonefritis falla renal aguda y crdnmica fascitis eosincfila sindrome hiper IgE
saepsis choque séptico daiio por reperfusidn isquémica en el corazén rechazo de
aloinjerto después de transplantes y enfermedad de injerto versus huésped

40 El uso de un método como se rewindica en la rewindicacién 37 en donde la
enfermedad incluye asma nniis sindrome alérgico de vias aéreas y ndobronquitis
alérgica
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Los compuestos de la férmula (1) el tratamiento de una enfermedad que responde a la I
modulacién de la actvidad del receptor CRTH2 como es asma nniis sindrome !
5 alérgico de vias aéreas y ndobronqudis alérgica
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en donde X1 es -S-, -0 -N=N -NR7 -CR7=CR8-, -CR7=N en donde R7 y R8
son independientemente hidrégeno o alquilo C1-C3 A es un grupo carboxilo -

PO REERPETE

COOH o un carboxili bioisostere Los anillos Ar® y AP independientemente cada
10 uno representa un fenilo o un anillo heterociclico de 5 o 8 miembros o un sistema de
anillo biciclico que consiste de un anillo carbociclico de 5 o 6 miembros que esta
benzofusionado a un anillo heteroanio monocichico de 5 0 6 miembros dicho anillo o
sistema de anillo es opcionaimente sustituido El anillo B es como se definid Ar® y Ar®
o un anilio N pimolidinilo N pipendinilo o N azepinilo opcionalmente sustituido ses0o
15 1 L1 L2 y L4 son radicales ligadores como se define en la descnpcion Qg y Qa !
representa sustituyentes como se define en la descnpcién
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WRITTEN OPINION OF THE intemational application No
INTERNATIONAL SEARCHING AUTH RITY PCT/EP2005005882

Box No | Baals of the opinion

1 With regard to the language, this opinion has been sstablished on the basis of the mternabonal apphcation In
the language in which it was filed uniess otherwiee indicated under this item

O This opinion has been established on the basls of a tranglation from the original language into the followang
language  which Is the language of a translation fumished for the purpoges of imemational search
(under Rulas 12 3 and 23 (b))

2 With regard 1o any nucleotide andior emino acid sequence disclosed in tha intemational applicaton and
neceacary o the claimsd Invention this opinion has been established on the basss of

a type of matertal
@ assquence listing
O table(s) related to the sequence listing
b format of material
& n written format
B  In computer readable form
¢ time of filingfumishing
O contained in the international application as filed
[0 filed together with the interational application in computer readable form
8 fumished subsequentiy to this Authority for the purposes of search
T e T st i e g e

copies is identical io that in the application as fliled or does nat go beyond the applicabon as fied
appropriate were fumished

4 Additional comments

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE
INTERNAT! NAL SEARCHING AUTH RITY PCT/EP2005005882

International applicaton No

Box No il Non-establishment of opinion with regard to novelty nventive step and Indusirial
applicabliity

The questions whether the claimed invention appears i be novel o involve an inventive atep (to ba non
obvious) or to be Indusirially applicable have not baan examined in respect of

O the entire ntemationa! application
B claims Nos 37-40
because

& the sad intemational application or the eald clemms Nos 37-40 relate to the following subject matter
which does not requive an intemational preliminary axamination (speciy)

see ssparate sheet

[ the description claims or drawings (indicate parsculgr alemernts beiow) or said clams Nos  are so
unciear thet no meaningful opinion could be formed {(specify)

B8 theclams or sald ciaims Nog 1-32 34-40 (in part} are 8o Inadequately supported by the descriphon that

ne meaningful apinion could be formed
O no intematonal gsarch report has bsen establishad for the whola application or for said claims Nos

O the nucleotide andbr amino acid saquence ksting does not comply with the astandard provided for in Annex

C of the Administrative Instructions In that
the wniten form O has not been fumished

O does not comply with the standard
the compuler readebieform O has not been fumished
O

does not comply with the standard

O the tables related tn the nucieohde andbr amino acid sequence listing if In computer readable form only do

not comply with the technical requirements provided for In Annex C-his of the Administrative instructions

0 See separate sheet far further detafs

Form PCTASA/ 237 (Janumry 2004)
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WRITTEN OPINION FTHE

Intemeational application No \
INTERNATIONAL SEARCHING AUTHORITY PCTEP2005005882

Box No V Reasoned statemertt under Rule 43bis.1{a}{l) with regard to novelty inventive step or
industrial applicabliity citations and explenations supporting such statement

1 Statoment

Novelty (N) Yos Ciams  27-33 {in par) H
Clams 1-26,34-40

Inventive step (IS) Yes Clama 27-33 {In part)
No Claime 1-36,94-40

Industral applicabllity {IA) Yes Clams 1-38
No Claims

2 Ciabons and expianations
£00 separats sheet
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WRITTEN OPINION OF THE intemnatonal application No
INTERNATIONAL SEARCHING

AUTH_RITY (SEPARATE SHEET) PCT/EP2005/005882
Re ttem lll

Non-establishment of opinion with regard to novelty inventive step and industrial
apphicabliity

1 The present claam 1 contains almost no fixed structural element and relates to an

im2

extremnely large number of possible compounds Support and disclosure in the sense of
Aricle 6 and 5§ PCT s to be found however for only a very small proportion of the
compounds see examples 1-46 which all have a very similar structure Additionally the
claims are so broadly drafted that they include a large number of known compounds
The initial phase of the search revealed thus a very large number of documents relevant
to the issue of novelty So many documents were retrieved that it 1s impossible to
determine which parts of the claims may be said to define subject matter for which
protechon might legitmately be sought (Arhcle 6 PCT) The non-comphance with the
substantive provisions is 10 such an extent, that the search was performed taking into

considerabon the non-compliance in determining the extent of the search of the claims
(PCT Guidelines 8 18 and 9 23)

The search was restricted to those claimed compounds which appear to be supported
and a generalisation of ther structural farmuiae namely compounds of dependent
claims 18 and 27 In which additionally the central moiety 18 a five-membered nng (1 e
tmazole oxazole or imdazole) Only illustrative documents have been cited for other

parts of the claims The discussion under item V below Is thus only compiete for
searched subject matter

Claims 37-40 relate to subject matter considered by this Authonty to be covered by the

provisions of Rule 67 1(v) PCT Consequently no opinion will be formulated with respect

to the industrial applicabiiity of the subject matter of these clalms (Articie 34(4)(a)(l)
PCT)

Be ftem V

Reasoned statement with regard to novelty inventive step or industrial applicability
citahons and explanations supporting such statement

Form PCTA8A/237 (Saparate Sheet) (Sheet 1) (EPO-tammry 2004)
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WRITTEN OPINION OF THE Indernational apphoation No
INTERNATIONAL SEARCHING

AUTH RITY (SEPARATE SHEET) PCT/EP2005/005882

quqnﬂn-‘- ——pw T ﬁr

V{1 Prior At

1

The following documents have been cited

*

Di WO 99/02505 A (JANSSEN PHARMACEUTICA NV LACRAMPE JEAN
. FERNAND ARMAND FREYNE ED) 21 January 1999 (1899-01 21)
D2 WO 01/10866 A (JANSSEN PHARMACEUTICA NV LACRAMPE JEAN
FERNAND ARMAND FREYNE ED) 15 February 2001 (2001 02 15)
D3 EP A0 987 265 (JANSSEN PHARMACEUTICA N V) 22 March 2000 (2000-03-22)
D4 US B1-6 268 363 (LEE HYUN IL ET AL) 31 July 2001 (2001 07-31)
D5 WO 03/006015 A (BRISTOL MYERS SQUIBB PHARMA COMPANY) 23 January
2003 (2003-01 23)
WO 037101981 A (ASTRAZENECA AB BIRKINSHAW TIMOTHY BONNERT
ROGER COOK, ANTHONY RA) 11 December 2003 (2003 12 11)
NAGATOMIH ET AL STUDIES ON THE ANTHINFLAMMATORY AGTIVITY AND
ULCEROGENIC ADVERSE EFFECT OF THIAZOLE DERIVATIVES
ESPEGIALLY 2-AMINO-THIAZOLEACETIC ACID DERIVATIVES ARZNEIMITTEL
FORSCHUNG DRUG RESEARCH EDITIO GANTOR VERLAG AULENDORF
DE vol 5 no 34 1884 pages 589-603 XP001074027 ISSN 0004-4172
BONINA F ET AL SYNTHESIS AND ANALGESIC ANTIINFLAMMATORY
ACTIVITIES OF 2 ARYLETHENYL-4-ARYLTHIAZOLE 5-ACETIC ACIDS IL

FARMACO ROME IT vol 42 no 12 Dacember 1887 (1987 12) pages 905-913
XP001089983 ISSN 0014-827X

D6

D7

mwvww g

——

RA ARALEAE 1)
2

In the following paragraphs references to the above documents relate to the paris
indicated in the search report unlees speclfied otherwise

e e ma e T T

V 2 Novaity (Art. 33(2) PCT)

Although the search was not complete (cf tem Il 1 above) it 1s clear that claims 1 26

34-40 are not novel over D1 D5 1t 18 noted that D1 D3 disclose the compounds for the
same use 1 e the treatment of asthma

w—

Form PCTAGA23? (Separaie Sheet) (Shaet 2) (EPO-January 2004)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING
AUTHORITY (BEPARATE SHEET)

Interational application No

PCT/EP2005/005882

Claams 27 33 are novel over the ciied documents D1 D5 do not disclese benzyl-

substtuted thiazoles D6 discloses indoles as central molety and the compounds of D7
and D8 lack the second aryl molety

V 3 Inventive step (Art. 33(3) PCT)

Claims which are not nove! also do not fulfil Art. 33(3) PCT For novel parts of the claims
(i e claims 27-33 as far as they have been searched) D6 18 seen as closest state of the
art since D6 also discloses compounds which have anti inflammatory properties and act
as CRTH2 receptor ligands The difference of the present claims with respect to D6 1s
essentally the replacement of the central indole by a thiazole/oxazolefimndazole From
the citad documents it coukd not be fereseen that the resulhng compounds would act as
CRATH2 receptor igands These claims fulfil thus Art 33(3) PCT

Form PCTASA/RS? (Separaie Shewt) {Shoet 3} (EPO~Jenunry 2004)
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TM1A
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WRITTEN OPINION F THE Intemational applcaton Na
INTERNATI NAL SEARCHING AUTH RITY PCTEP2005005882

Box No 1 Baals of the opinion

With regard to the language, this opinion has bsen established on the basie of the international application in
the language in which k was filed uniaess otherwise indicated under this item

O This opsnion has been established on the basis of a tranalation from the original language nio the following

languaga  which Is the language of a translation fumished for the purposes of intemational search
(under Rules 12 3 and 23 1(b))

With regard to any nucleotide andor amino acld sequencs disciosed In the intemahonai application and
necessary to the claimed Invention this opinion has been established on the basis of he

a type of material
a sequence listng
O t=ble(s) related to the sequencs listing
b format of metarial
B In written format
B in computer readable form
c. time of filingdumishing
0 contained in the interational application as filed
[0 filed together with the internatonal application in computer readable form
B fumished subsequently to thie Authority for the purposes of search

3 B Ineddition in the case that more than one version or copy of & sequence listing andbr table relating thereto

haa been filed or fumished the required statements that the information in the subsequent or additional
coples s idenbeal to that in the application as fled or does not go beyond the application as filed, as
appropriate weare fumnished

Addihonal commenta
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WHITTEN OPINION OF THE Imernational application No
INTERNATI NAL SEARCHING AUTHORITY PCT/EP2005005882

- N ]

Box No il Non-astablishment of opinion with regard o novelty Inventive step and industrial
applicabllity

The questions whether the claimed invention appears to be novel 10 invoive an inventive step (to ba non
obvious) or to be mcdustrially epplicable hava not baen examined in respect of

{0 the entire niemetional application
B ciaims Nog 37-40
because

i the sad Iinternational application or the asid clams Nos 37-40 relate to the following subject matter
which does not require an Intemational prelminary exemination (speciy)

see ssparate sheet

O the description claima or drawings (ndicale particiigr alements below) or sakl claims Nos  are so
unclear that no meaningiul opinlon could be formed {spsciy)

the clmme or sald clams Nog 1-32 34-40 (in part} are a0 madequately supported by the deacription that
no maaningful gpinion could be formed

O nointemational search report has been estabhshed for the whola application of for sakd claima Nos

O the nucleotxde andbr aming acldaequenoa ksting doaa not comply with the standard provided for in Annex
C of the Adminigtrative Instructions in that

the written form O hes not been fumished

O does not comply with the standard
the computer readableform [0  has not been fumishad

O does not comply with the standard
I the tables related in the nuciectide andor amino acid sequencs listing i m computer readable form only do
not comply with the tachnical requirements provided for in Annex C-i¥s of the Admmistrative Instructions

O Sea separate sheet for further detalls

Form PCTARA/237 (Janumry 2004)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

Intemational application No
PCT/EP2005005882

Box No V Reasoned statement under Rile 430/s.1(a){l) with regard to novelty inventive step ar
industrial applicabliity citations and expisnations supporting such statsment

1 Statoment

Novelty (N)
Inventve step (IS)

t
1
1
i
; industrial applicability (IA)
t
i
i

2 Ciations and explanationa

Form PCTIBA/Z37 (Ju uary 2004)
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/EP2005/005882
Beftern i

Non-establishment of opinion with regard to novelly inventive step and industnal
apphicabllity

I 1 The present claim 1 contains almost no fixed structural element and relates to an

extremaly [arge number of possible compounds Support and disclosure in the sense of
Article 6 and 5 PCT 15 to be found however for only a very small proporbion of the
compounds see examples 1-46 which all have a very similar structure Addibonally the
claims are so broadly drafted that they include a large number of known compounds
The initial phase of the search revealed thus a very large number of documents relevant
to the i1ssue of novelty So many documents were refrieved that it 18 /mpossibie to
determine which parts of the claims may be said to define subject matter for which
protechon might legiimately be sought {Article 6 PCT) The non-complance with the
substantve provisions is to such an extent that the search was performed taking into

consideration the non-compliance m determining the extent of the search of the claims
(PCT Guidelines 9 18 and 9 23)

The search was restricted to those claimed compounds which appear to be supported
and a generahsahon of therr structural formulae namely compounds of dependent
clams 18 and 27 in which additionally the central molety 18 a five-membered nng (1 e

thiazole oxazole or imidazole) Only flustrabive documents have been cited for other

parts of the claims The discusslon under tem V below 8 thus only compiete for
searched subject matter

Clams 37-40 relate to subject matier considered by this Authority to be covered by the

provisions of Rule 67 1{lv) PCT Consequently no opinion will be formulated with respect
to the industrial applicabiiity of the subject matter of these claims (Articie 34(4){a)(!)
PCT)
Bollem V
: Reasoned statement with regard to novelty Inventive step or Industrial applicability
! chations and explanations supporting such statement
i
{
S Form PCT/ASA237 {Separain Sheef) {Sheet 1) (EPO~larmary 2004)
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WRITTEN OPINION OF THE intemnational application No
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/EP2005/005882
V1 Pror At

The following documents have been cited

D1 WO 99/02505 A (JANSSEN PHARMACEUTICA NV LACRAMPE JEAN
FERNAND ARMAND FREYNE ED) 21 January 1899 (1999-01 21)

WO 01/10866 A (JANSSEN PHARMACEUTICA NV LACRAMPE JEAN

FERNAND ARMAND FREYNE ED) 15 February 2001 (2001 02 15)

EP A-0 887 285 (JANSSEN PHARMACEUTICA N V) 22 March 2000 (2000-03-22)

US B1 6 268 383 (LEE HYUN IL ET AL) 31 July 2001 (2001 07-31)

WO 03/006015 A (BRISTOL MYERS SQUIBB PHARMA COMPANY) 23 January

2003 (2003-01 23)

WO 03/101881 A (ASTRAZENECA AB BIRKINSHAW TIMOTHY BONNERT

ROGER COOK ANTHONY RA) 11 December 2003 (2003 12 11)

NAGATOMIHETAL. STUDIES ON THE ANTI INFLAMMATORY ACTIVITY AND

ULCEROGENIC ADVERSE EFFECT OF THIAZOLE DERIVATIVES

r ESPEGIALLY 2-AMINO-THIAZOLEACETIC ACID DERIVATIVES ARZNEIMITTEL

FORSCHUNG DRUG RESEARCH EDITIO CANTOR VERLAG AULENDORF

DE vol 5 no 34 1984 papes 599-603 XP001074027 ISSN 0004-4172

BONINA F ET AL SYNTHESIS AND ANALGESIC ANTINFLAMMATORY

ACTIVITIES OF 2 ARYLETHENYL-4-ARYLTHIAZOLE S5-ACETIC ACIDS IL

FARMACO ROME [T voi 42 no 12, December 1887 (1987 12) pages 905-913
XP0010688993 ISSN 0014-827X
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In the following paragraphs references to the above documents relate to the parts
inchcated in the search report unless specified otherwrse

same use | o the treatment of asthma

Form PCTASA/ZS7 (Separate Shewt) (Sheet 2) (EPO-Jmnuary 2004)
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V 2 Novelty (Art 33(2) PCT)
Although the search was not compiete {cf tem Ili 1 above) it is clear that claims 1 26
-i 34-40 are not novel over D1 D5 1t is noted that D1 D3 disclose the compounds for the
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WRITTEN PINION OF THE intemationa! application No
INTERNATIONAL SEARCHING

AUTH RITY (SEPARATE SHEET) PCT/EP2005/005882

Claims 27-33 are novel over the cited documents D1 D5 do not disciose benzyl

substituted thiazoles D6 discloses Indoles as central moiety and the compounds of D7
and D8 lack the second aryl moiety

V-3 Inventive step (Art 33(3) PCT)

Claims which are not novel also do not fulfil Art. 33(3) PCT For novel parts of the claims
(i e clams 27-33 as far as they have been searched} D6 15 seen as closest state of the
arnt since D6 also discloses compounds which have anti inflammatory properties and act
as CRTH2 receptor ligands The difference of the present claims with respect to D6 1s
essentially the replacement of the ceniral indole by a thiazole/oxazole/imidazole From
the crted documents it could not be foreseen that the resuling compounds would act as
CRTH2 receptor igands These claims fulfil thus Art 33(3) PCT

Form PCTASA/237 (Soparale Bheat) (Shest 3) (EPO-January 2004)
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RODRIGUEZ DILIA MARIA v
REFERENCIA Radicacién No 06 129530

Solicitud internacional PCT/EP2005/005882
Fecha inicio fase nacional 29/12/2006

Trémite 11
Evento 378
Actuacién 430

Oficio No PR 1932

Como resultado del examen de forma realizado con fundamento en el articulo 38 de
la Decisifn 486 de la Comisién de la Comunidad Andina articulo 17 del Tratado de
Cooperacisn Materia de Patentes (PCT) regla 51 bis del Reglamento y Clrcular
Unica de la Superintendencia de Industria y Comercio se le commica gue

1 La solicitud no contiene la copla del documento en que consta la cesién del
derecho a la patente del inventor al solicitante o a su causante (Art 26 k)
Decisifn 486

2 La solicitud no contiene el poder debidamente otorgado con el lleno de los
requisitos exigidos por los articulos 63 y subsigulentes del C&8digo de
Procedimiento Civil Adicionalmente deberi presentar el documento que acredita la
existancia y representacifm legal de la sociedad solicitante cuando &sta fuere
persona juridica

En cumplimiento de lo dispuesto por el articulo 39 de la Decisifn 486 se le
requiere para que dentro del término de dos meses geiguientes a la fecha de
notificacién del presente oficio complete los requisitos anteriormente enunciados
En caso de no dar cumplimiento al presente requerimiento 1la solicitud se
considerari abandonada y perderi su prelacifn

Notifiquese el presente oficio conforme a lo dispuesto el numeral 5 2 1literal
e) 1 titulo primero de la Circular Unica No 10 de 2001

anter:l.o'r requerimiento fue notificado por fljaciém en 1lista de

fecha n g ﬁm
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