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It is generally of viral nature, although there are

15 other causes known. Viral hepatitis is by far the most
common form of hepatitis. Nearly 750,000 Americans are
affected by hepatitis each year, and out of those, more
than 150,000 are infected with the hepatitis C virus
("HCVY™M)

20
HCV is a positive-stranded RNA virus belonging to the
Flaviviridae family and has closest relationship to the
pestiviruses that include hog cholera virw and bovine
viral diarrhea virus (BVDV). HCV is believed to

25 replicate through the production of a complementary
negative-strand RNA template. Due to the lack of
efficient culture replication system for the virus, HCV
particles were isolated from pooled human plasma and
shown, by electron microscopy, to have a diameter of

30 about 50-60 nm. The HCV genome is a single-stranded,
positive-sense RNA of about 9,600 bp coding for a



proteinases into mature viral proteins (core, E, E2,

p7, NS2, NS3, NS4A, NS4B, NS5A, NS5B). It is believed
w®2a0has288he structural proteins, El and E2, theCTaa2003/001912

gl ycoproteins are enbedded into a viral lipid envel ope

and formstable heterodiners. It is also believed that

the structural core protein interacts with the viral

RNA genone to formthe nucl eocapsid. The

nonstructural 10 proteins designated NS2 to NS5
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these responders relapse. In general, only 20%to 25%

of 15 paki Al S dviMee eRJcé R dRirRERBASHStE QidNs EhbBacal The
studi es have shown that conbination treatnent with IFN
magnitude of the HCV infection as a health problem is
illustrated by the prevalence among highrrisk groups.
For example, 60% to 90% of hemophiliacs and more than
80% of intravenous drug abusers in western countriesg are
20 chronically infected with HCV. For intravenous drug
abusers, the prevalence varies from about 28% to 70%
depending on the population studied. The proportion of
new HCV infections associated with post-transfusion has

been markedly reduced lately due to advances in

25 diagnostic tools used to screen blood donors.

The only treatment currently available for HCV infection

is interferon-a (IFN-a). However, according to
different clinical studies, only 70% of treated patients
30 normalize alanine aminotransferase (ALT) levels in the

serum and after discontinuation of IFN, 35% to 45% of



and ribavirin (RIBA) results in a superior clinical 5
response than | FN alone. Different genotypes of HCV

wo eapossstli fferently to | FN therapy, genotype POT/ICA2003/001912
nore resistant to | FN therapy than type 2 and 3.
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There is therefore a great need for the development of

10 anti-viral agents.

SUMMARY OF THE INVENTION

In one aspect, the present invention provides novel

15 compounds represented by formula:

Z—y
\Tvm
X
N-W/
B
Y S OH
O
or pharmaceutically acceptable salts thereof;
wherein;
20 Z is chosen from 3 -7 membered heterocycle or 3-7

membered cycloalkyl;
Y is 6-10 membered aryl;
25 X is 3-10 membered cycloalkyl;

m is an integer from 0-1;



I n anot her aspect, there is provided a conbi nation
conprising a conpound of the invention and one or nore
wa@dainssehal agent chosen fromviral serine prPCEEA2003/001912

i nhibitor, viral polynerase inhibitor and viral 15
hel i case inhibitor, imunonudul ati ng agent, ,
anti oxydant agent, antibacterial agent or antisense
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conmpound of the 20 invention and at | east one
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DETAI LED DESCRI PTI ON OF THJ9 I NVENTION I n one

enbodlnent conmpounds of the present invention:

conpmnsencbtt‘t@ae aspecei Nchidie fiel bevirD@ed b oghriRitas iahe

10 present,, either inde qgg tIy or in conbjnation. In
e
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cycl . 15
y ggkkgltor, viral polymerase inhibitor and viral
15 helicase inhibitor, immunomudulating agent, antioxydant

agent, antibacterial agent or antisense agent.

In another aspect, there ig provided a pharmaceutical
composition comprising at least one compound of the
20 invention and at least one pharmaceutically acceptable

carrier or excipient.

In a further aspect, there is provided the use of
compound, composition or combination of the invention
25 for treating or preventing Flaviviridae viral infection

in a host.

In still another aspect, there is provided the use of a
compound of the invention for inhibiting or reducing

30 the activity of viral polymerase in a host.



In one enbodinent, Zis: W P( )g R13 wherein; Wis

CR10R11, S (0) n, O or NR12; 20 wherein, nis 0-2;
wWRI®4/a5m88R11 i n each case are independently H, PQ/CAS03/001912

al kyl, C6-10 aryl, C3_10 heterocycle, C3-10

het er oaral kyl, CS-10 aralkyl, C (0) -Cl1-6 al kyl, Cil-6

al kyl oxy,  hydroxyl or fornyl; 25 or RL0O and Rl11l are

taken together to form=0, =S or =NRa, wherein Ra is

H, hydroxyl or Cl-6 alkyl; R12 is H Cl-6 alkﬁ C6- 14

aryl InGstiid W@péhecy@mectlcghﬂehe% exmmlaﬂeﬂyt eOeselEPf a

ar al Y
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al ky _6 aIkonxy,
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al kenyl, C2_6 alkynyl, C6 10 aryl, C3_10 heterocycle,
C3-1o0

In one embodiment of the present invention, Z is chosen

from 3-7 membered heterocycle or 3-7 membered
cycloalkyl.
15

In one embodiment, Z is:

wherein;
W is CRy0R11, S(0O)n, O or NRi;;

20 wherein, n is 0-2;
Rio and R;; in each case are independently H, Ci
alkyl, Cs.1p aryl, Ci.ipo heterocycle, Ci.ip
heteroaralkyl, Cs.i10 aralkyl, C(O) -Ci.s alkyl, Ci6
alkyloxy, hydroxyl or formyl;

25 or Rip and R;; are taken together to form =0, =S or
=N-Ra, wherein Ra is H, hydroxyl or C,.s alkyl;
Rz is H, Ci.¢ alkyl, Cs-14 aryl, Ciz.i» heterocycle,
Cs-12 heterocaralkyl, Cs.15 aralkyl, C(0O) -C;_¢ alkyl
or Ci_¢ alkyloxy; |



het eroaral kyl or C6_10 aral kyl; or Rc and Rd are taken
together with the oxyge ns to forma 5 to 10 nenbered
whedoensasytl e; 20 or Rg and Rh are taken toget hBCT/@ARG03/001912

the nitrogen to forma 3 to 10 nenbered heterocycle.

In a further enbodinment, Z is 6-7 menmbered heterocycle

or 6-7 menbered cycloalkyl 25 In one enbodinent, Zis
cycl ohexyl, piperidinyl or N(CL.6 aIkyI)-piperidinyI,
hexahydrothiopyranyl, azepanyl, nethyl azepanyl,

N(C1_6 al kyl)- piperidinylnethyl, tetrahydropyranyl,

30 pi peridi pyl net.hyl y |, . pyridinyl net hyl,
tetrahydrgtg¥6%§fg%y egd%%ggﬁgny1nethyl or 6 WO

2004/ 0528851 PGl GARE@OBL00EGM 20 -2di oxanyl met hyl which in
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with the njtrogen
wherein Rf, Rc, Rd, Rg and Rh in each case are

15 independently H, Ci.s alkyl, C,.s alkenyl, C,

alkynyl, Cs-10 aryl, Cs-10 heterocycle, Cs-10
heteroaralkyl or Cs.1p aralkyl;
or Rc and Rd are taken together with the oxyge ns
to form a 5 to 10 membered heterocycle;

20 or Rg and Rh are taken together with the nitrogen

to form a 3 to 10 membered heterocycle.

In a further eﬁbodiment, Z is 6 -7 membered heterocycle
or 6-7 membered cycloalkyl.

25 |
In one embodiment, Z is cyclohexyl, piperidinyl or
N(Ci.¢ alkyl) -piperidinyl, hexahydrothiopyranyl,
azepanyl, methylazepényl, N(Ci.¢ alkyl) -
piperidinylmethyl, tetrahydropyranyl,

30 piperidinylmethyl, pyridinyl, pyridinylmethyl,
tetrahydrothiopyranyl, dioxolanylmethyl or



to forma 3 to 10 nenbered heterocycle. In a further

enbodi nent, Z is cyclohexyl, piperidinyl, 20 N(CL_6
wa@bdoyloy2sgs peri di nyl , hexahydrot hi opyranyl, aze@eEOXRG03/001912

met hyl azepanyl, N(Cl_6 al kyl)- piperidinyl nethyl,

tetrahydropyranyl, piperidinylnethyl, pyridinyl,

pyridi nyl net hyl, tetrahydrothiopyranyl, 4

di oxol anyl net hyl or 25 di oxanyl net hyl which in each

case is unsubstituted or substituted by one or nore

subsdidxentlnenbebevtdent iy eeckbseas4¢ ricmunalibgehtuiSER RiL
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o eyATE s PRSI ety b CPH SIS Cangl S S EhanioRn.
met hyl@zsggnyhand( GlziGicg! ik fii b per iliany baet hyl

tet rahydr opyranyl , piperidinylnmethyl, pyridinyl, 10
py®i di nyl YREFRAT Rfet RahyRH ot 8B9réhy+? each case are

di oxol anyi nedduHaear1¢i @xanyl rethkyl, whi.chikengach case
i s.unsubstjtuted or substituted by one or nore
subst i t uehtk¥Hdep&ade TRt crose I FFAHEL 6geh: - SORRS

CONRgRh,  £de & lddhy1 COr 12, ar akkyky1 6. 12 aryl, CL.6
15 al kyloxy, C (O CL 6 alkyl, C (O NHRf, C3_10
het er ocycP®,Re Blypre NRRE tegefe¥ Wtk Fhigo oxygens

15 to form a 5 to 10 membered heterocycle;

or Rg and Rh are taken together with the nit rogen

to form a 3 to 10 membered heterocycle.

In a further embodiment, Z is cyclohexyl, piperidinyl,

20 N(C;1.¢ alkyl) -piperidinyl, hexahydrothiopyranyl,
azepanyl, methylazepanyl, N(C;.s alkyl) -
piperidinylmethyl, tetrahydropyranyl,
piperidinylmethyl, pyridinyl, pyridinylmethyl,
tetrahydrothiopyranyl, dioxolanylmethyl or

25 dioxanylmethyl which in each case is unsubsfituted or
substituted by one or more substituent independently
chosen from halogen, SO:Rf, POsRcRd, CONRth,‘C14
alkyl, Cs.12 aralkyl, Ce-12 aryl, Ci-¢ alkyloxy, Ce-12
aryloxy, C(0)Ci¢ alkyl, C(0O)Cs.12 aryl, C(O)Cs-12

30 aralkyl, C(O)NHRE, Ci.ip heterocycle, hydroxyl, NRgRh,

C(O)OREf, cyano, azido, amidino or guanido;



wherein Rf, Rg and Rh in each case are independently

Hor C1L 6 alkyl. 20 In one enbodinent, Z is cycl ohexyl
war@diosises ut ed or substituted by one or nore PCT/CA2003/001912

substituent independently chosen from hal ogen, SO2Rf,

CONRgRh, C1_6 al kyl, C6-12 aralkyl, C6_12 aryl, C1_6

al kyl oxy, C(OCl.-6 alkyl, C3-10 heterocycle,

hydroxyl, NRgRh,' C(OQ Of or cyano; 25 wherein Rf, Rg

and Rh in each case are independently Hor Cl1 6

al kyl . | nvbgsedtntRdi ent RAZ Rg mcbé@h dinghch case are

Subst i t L‘ehi%ﬁ?n%ﬁdef‘%@ﬁﬁ VS0 e et SRaY B e
SO2Rf, CORRERAY1 ClCe&oalakylL; @axolzetaradlquﬂle C6-122
aryl ) 6 8 WD 2004/ 052885
PC¥/ woo%ﬁ%%%%%%&‘ﬁgl%@ ﬁﬂF’{? ﬂagéyio het er ocycl e,
hydr oxyl , NRth C (0) Of or cyano; wherein Rf, Rg
and ar n dent !l y.. H ar..Cl 6

EH éﬂ?n onéﬁghgt £ 3 é%é%%ﬂ %1 peridinyit, N(C..g

al ky odi Treh
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[ i nd dent | f
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substituent independently chosen from halogen, SO ,Rf,
CONRgRh, Ci.¢ alkyl, Ce.ip aralkyl, Ce.iz aryl, Cig

15 alkyloxy, C(0)Ci.¢ alkyl, C(O)NHRf, Ci.1o heterocycle,
hydroxyl, NRgRh, C(O)Orf or cyano;
wherein Rf, Rg and Rh in each case are

independently H or Clg alkyl.

20 In one embodiment, Z is cyclohexyl unsubstituted or
substituted by one or more substituent independently
chosen from halogen, SO,Rf, CONRgRh, Ci¢ alkyl, Ce.1o
aralkyl, Cs.12 aryl, Ci;.¢ alkyloxy, C(0)Cis alkyl, ng;
heterocycle, hydroxyl, NRgRh, C(0)Orf or cyano;

25 wherein Rf, Rg and Rh in each case are

independently H or C;.s alkyl.

In one embodiment, Z is piperidinyl unsubstituted or

substituted by one or more substituent independently
30 chosen from halogen, SO,RE, CONRgRh, Ci.¢ alkyl, Ce.1z

aralkyi, Cs-12 aryl, Ci¢ alkyloxy, C(0)C,.¢ alkyl,



Zis piperidinyl; 20 Zis N(C1_6 al kyl) -piperidinyl.

In one enbodi nent, Z is N nethyl-piperidinyl, Nethyl-
w@erpensmssnyl , N-propyl-piperidinyl, N isopropyPET/CA2003/001912

pi peridinyl, N-butyl-piperidinyl,

N-pentyl - pi peridinyl, 25 N-hexyl pi peridinyl,

N- cycl ohexyl - pi peri di nyl, N-acetyl- piperidinyl,

N- benzyl - pi peri di nyl, hydroxycycl ohexyl ,

-oxocycl ohexyl , Hydroxyi m nocycl ohexyl ,

am ne¢YNtRfex ¥h 10 atdrmeysdiel ohydyoxmEt hfWRgRhba@ty) Oy or

net h?ﬁé(r? yclohexyl. 30 In further enbodinents: Zis

‘pi peridinyl or hydroxycycl ohexyl; 9 WD
2004/ 052885efHﬁ GA2008/ 60A R irZ eagh case are

N- net hyl - ridi rom
N- et hyl - gngg%er&l (%l%r:]L Ig %é 1dcryoxycycl ohexyl; Zis
4-Bydroxycycl ohexyl; 5 Z is N-rret hyl - 4- pi perl di nyI In
one enbodi nent 1 ere cl oal k n one
bt nain Siegtnte b R IR SR O g
errbodmsmmtlt)&tles oycémﬂm;tlutadshjasdné uixecrhocare substituent
substl e one, or e s titue i_nde ently
chos B S RER SoEnsherl Trgm HAZPiRY, apsthe - CERBRRL. Youe
POSFﬁRdyl C(d@leF&n:aIIﬂ;L]E; alskylaryd2. Gzlasl benylcpxﬁf‘c (0) C16
al kyn aral kyl, C6 12 ClGaI XY,
o on i Gy o ey R PBR S s EE SR
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C(O ©C6_12 a aral kyl , C(O NHRf,
C3 10 he_@l“%}é?/%f §f'h§}§r65(§€IRhNQgﬂ?c BE%F S cyano,
azi do, am fiaeerer@ugniider @0, Wierai.n Rf, Rc, Rd, Rg
and Rh in each case are independently H Cl1_6 al kyl ,

C2_6 al kenyl, C2_6
15 In further embodiments:

Z 1s cyclohexyl, piperidinyl or N(C,.s alkyl) -
piperidinyl;
Z is cyclohexyl;
Z is pilperidinyl;
20 Z is N(Cj.s alkyl) -piperidinyl.

In one embodiment, Z 1s N-methyl-piperidinyl, N-ethyl-
piperidinyl, N-propyl-piperidinyl, N-isopropyl-
piperidinyl, N-butyl-piperidinyl, N-pentyl-piperidinyl,
25 N-hexylpiperidinyl, N-cyclohexyl-piperidinyl, N-acetyl-
piperidinyl, N-benzyl-piperidinyl, hydroxycyclohexyl,
oxocyclohexyl, HYdroxyiﬁinocyclohexyl, aminocyclohexyl,

methanesulfonyl, methylcarbamoyl or methoxycyclohexyl.

30 In further embodiments:

Z is N-methyl-piperidinyl or hydroxycyclohexyl;



al kynyl, C6_10 aryl, C3_I0 heterocycle, C3-10
heteroaral kyl or C6_10 aral kyl; or Rc and Rd are taken

wWo ogenbasss Wit h the oxygens 25 to forma 5 to ROI/CA2003/001912
menber ed heterocycle; or Rg and Rh are taken together
with the nitrogen to forma 3 to 10 nenbered
heterocycle. In a further enbodi nent, X is cycl ohexyl
unsubstituted 30 or substituted by one or nore
substi tuent independently chosen from hal ogen, nitro,
ni trBsos S08RMY1ISORREridnyAd 2004/ 052885

PCT/%AFQ 01 Cl_6 al kyl, C6_12
ar al q%%gi %ﬂ%etEQgF&§%§F§§§§g§E C6_12 gry?oxy, C
(0) Zﬁlﬁi@ﬁd@ﬂxycgclﬁheirmlz aryl, C(O C6-12 aral kyl,
C(O?%R}NH% T mlxgc?gighex lcI e, hydr oxyl, NRgRh,

dino or 5 guanido; wherein
Rf ,5 Em;srm}méamyand Bhpenidiagtl .case are i ndependently
H Cl1_6 alkyl, C2_6 al kenyl, C2.6 alkynyl, C6_10
aryl, C3-1o heterocycle, C3_10 heteroaral kyl, C6_10
ar al kyl ond Gribaditeht , aX fil than aehbdia®ndycéalkyl.
cycl ohexyl unsubstituted or substituted by one or
nore substitue nt independently chosen from hal ogen,
SO02Rin &XNRyRdiGen6, Bl iyls-nehbiRear &y kydalksd .12
aryl, ClL 6 al kyl oxy, C6-12 15. aryloxy, C (0) C1 6
alkKyl, C (O C6_12 aryl, C (O C6-12 aralkyl,
C( O MHRbne GhbbAikhehel oC v %ycmﬁﬂéﬁy(l”unsi%@ituted or
OO, cyang or azido; wherein Rf, Rc, Rd, Rg and Rh
in eSdpe g BY PRYIepe PSSt FYPRE 1T dindependgntly

aryl enéserl G Rt 85OEY GliGroT3niOrded eravnsral, ksbzﬁ
C6_10 aralkyl. In one enbodinent, X.is cyclohex¥
subsFPReREd 59 Ragh, Cis alkyl, Cp.s alkenyl, Ci.s alkynyl,

15 C¢.12 aralkyl, Ce.1p aryl, Cis alkyloxy, C..¢ alkenyloxy,
Cz-s alkynyloxy, Cs.12 aryloxy, C(0)Ci.s alkyl, C(0O)Cz
alkenyl, C(0)C,.s alkynyl, C(O)Csﬂé aryl, C(0)Cs-12
aralkyl, C(O)NHRf, Cji.;; heterocycle, hydroxyl, NRgRL,
C(O)ORf, cyano, azido, amidino or guanido;

20 wherein Rf, Rc, Rd, Rg and Rh in each case are
independently H, C;.s alkyl, C,.s alkenyl, C,
alkynyl, Ce.10 aryl, Ci.io heterocycle, Ci._ig
hetercaralkyl or Cs.10 aralkyl;
or Rc and Rd are taken together with the oxygens

25 to form a 5 to 10 membered heterocycle;
or Rg and Rh are taken together with the nitrogen

to form a 3 to 10 membered heterocycle.

In a further embodiment, X is cyclohexyl unsubstituted
30 or substituted by one or more substituent independently

chosen from halogen, nitro, nitroso, SOiRf, SO.RE,

10



or nore substituent independently chosen fromCl_6

al kyl , hal ogen, C2_6 al kenyl, C2.6 alkynyl or Cl 6 25
wabdoghososgs | n further enbodi ments: X is cycl ohe&CA2003/001912

substituted by C1_6 alkyl; X is cyclohexyl

substituted by Cl1_3 al kyl; 30 X is 4-nethyl-cycl ohexyl

or 2-hydroxy-4-nethyl- cyclohexyl; 11 WO 2004/ 052885

PCT/ CA2003/ 001912 X i s 4-nethyl cycl ohexyl. In one

enbodi nent, Y is 6-10 nenbered aryl. 5 In one

enboeP:ReRt, YONRgRIheils aﬂ;kubstcistut edadkyl subsia tuyed

I f
el ogioh ARGy e, i sy C AT sy AR e

nrero;
CONRgRH, , (Cﬂ(OGCahkde;aKBzfla al wﬂ;ﬂﬁ cz 6 hdatkeymdycle,

C6_12 aral kyl K

o ke TRy Y iR ee s SRR ok e S roe 7

C15691aim;do,, C (O 6 al kenyl, C (O C2_6 al kynyl, C

(O C6 12 C6 ar yl, NHRY

C3-10 het &f o%eylc gé’h%}gro%%/f Ig?\lﬁéjﬂﬁ%% H(lo%%,cacsfaﬁg?

azi do, amnicﬂeép)em?renyll&anocrl-wae]r}qim RL.s Btkemddl, Rg.and

Rh in each cas ar 15 ind tly H .ClL g al kyl,

C2. 6 al keRyF foy Y | 368%%%%3’:0163&0”

het er ocychetef&::‘bakynet er @@raaialikylor C6_10 aral kyl; or

Rc and Rd are taken together with the oxygens to form
to 10 nenbered heterocycle; 20 or Rg and Rh are

t akem taagatiher rukthet hanbvidimegen x tis fdgzrctrbaeﬁyl 0 10

menber ed heterogycle. In . a further enbodi nent,
phenyt “gﬁ?dﬁ u?EdsucﬁSt%HB?fll PVt JE RF B‘f?geo?u%tr“é"ue nt

subsimdawidelnndyp@m@éﬁ Iffom halogen, SO,RE, CONRgRh, Ci.g
alkyl, Ce.1z aralkyl, Ce.i12 aryl, Ci.¢ alkyloxy, Ce-12
15 aryloxy, C(0)Ci.s alkyl, C(0)Cg.12 aryl, C(0)Ce-1a
aralkyl, C(O)NHRE, Ci.19 hetérocycle, hydroxyl, NRgRh,
C(O)ORE, cyano or azido;
wherein Rf, Rc, Rd, Rg and Rh in each case are
independently H, Ci.s alkyl, Cs-10 aryl, Cs.ip
20 heterocycle, Cj.1p heterocaralkyl or Cs.ip; aralkyl.

In one embodiment, X is cyclohexyl substituted by one
or more substituent independently chosen from Ci.¢
alkyl, halogen, C,.s alkenyl, C;.s alkynyl or Ci

25 alkyloxy.

In further embodiments:
X is cyclohexyl substituted by Ci.¢ alkyl;
X 1s cyclohexyl substituted by C;.; alkyl;
30 X is 4—methy1-cyclohexy1‘or 2-hydroxy-4-methyl- .
cyclohexyl;

11



25 chosen from hal ogen, nitro, nitroso, SO3Rf, SO2Rf,
PO3RcRd, CONRgRh, Cl1 6 al kyl, C2.6 al kenyl, C2 6
w@bdoynsdsgs C6- 12 aral kyl, C6_12 aryl, Cl_6 al kpdDK¥X2003/001912
C2_6 al kenyl oxy, C2_6 al kynyloxy, C6_12 aryloxy, C
(0) C1_6 alkyl, C(O C2.6 alkenyl, C (O C26
al kynyl, C (O ©6_12 aryl, C (O ©6-12 30 aral kyl,
C(O NHRf, C3_10 heterocycle, hydroxyl, NRgRh,
C(O ORf, cyano, azido, am dino or guanido; 12 WO
2004% 052 885neROTLCHA2DO3#:001.912 wherein Rf, Rc, Rd, Rg
and Rh in each case are independently H Cl 6 al kyl,
C2_6 al kenyl, C2_6 al kynyl, C6_10 aryl, C3_10
het ermcyd esmbGdlithent het erar-alokpember&b-dnylar al kyl . 5
In still a further enbodinent, Y is phenyl
unsubstituted or substituted by one or nore
subsintamentemboddependentisy pheogenuiswimtialuegdnorni tro,

t 3 S02Rf ., PO3RcRd
Co. 1555 RYED By Che 1 AAFF, SCHob BIRY] GRPeRELY
ar y| ebyserC(fD)cGl he1adduy) nlt(ibO) ﬁ:ﬁtﬂasca,r \io, s RE( OB ORREL,2
| kyl t h
NRORCREREy CRP RIS AL G ST gk oYL
whgr €. EdefralR?h Rdéllzg@r?md ®hs Iﬂé@&?ﬁycalsgsaw%erﬂﬁoxy,
| hgaepenae a en .
Rt STty s SR ero e S Tg 8 (0) Cars

het emaé@l ylc @) cCh_a0kaiyal k(o) tp,oneranbedopent, Y
'S ph unsubstituted or 20 substjtuted by one_or
nor e? %lﬁ@fll’t Gt NERHe fentre HEF§TOSHoSen ASATRA RfERE

nitr@(oﬁﬁéﬁﬁ,cy@QNRQE@ldd;Ld&iahhMl@r éﬁaﬁﬁaoaralkyl
C6-12 ary Cl_6 al k)Q'ox , 12 aryl oxy Cl 6
al kyl , C(dleeealz Refrry R %) &8 PRy K ea@ (C@)S@I\IHF??

31510 het Qh@éﬂ@:ﬁ&ndwdf&?x&l_g MgRh, G AL, Cu6
alkynyl, Ce.10 aryl, C;.10 heterocycle, Ci.yp
heterocaralkyl or Cg.19 aralkyl;
or Rc and Rd are taken together with the oxygens
to form a 5 to 10 membered heterocycle;

20 or Rg and Rh are taken together with the,nitfogen

to form a 3 to 10 membered heterocycle.

In a further embodiment, Y is phenyl unsubstituted or
substituted by one or more substituent independently

25 chosen from halogen, nitro, nitroso, SO3;Rf, SO;RE,
POsRcRd, CONRgRh, C;.¢ alkyl, C,.¢ alkenyl, C,.¢ alkynyl,
Cs-12 aralkyl, Cs.12 aryl, Ci¢ alkyloxy, C,. alkenyloxy,
Ca-¢ alkynyloxy, qugraryloxy, C(0)Ci.6 alkyl, C(O)Cs.6
alkenyl, C(0)C,.s alkynyl, C(0)Cs.12 aryl, C(O)Ce.12

30 aralkyl, C(O)NHRE, Cs.10 heterocycle, hydroxyl, NRgRh,

C(O)ORE, cyano, azido, amidino or guanido;

12



25 cyano,' am dino or guani do; wherein Rf, Rg and Rh

in each case are independently H Cl1 6 alkyl, C6_10
w@roo/052885 10 heterocycle, C3_I 0 heteroaral kyl POT/CA2003/001912

C6-:LO aral kyl. In one enbodi nent, Y is phenyl

substituted by one or 30 nore substituent

i ndependently chosen from hal ogen, 13 WO 2004/ 052885

PCT/ CA2003/ 001912 nitro, SQ2Rf, Cl1_6 alkyl, Cl1_6

al kyl oxy, C(Q C1-6 alkyl, C(O)Orf cyano or azi ido. In

one enbodiWherein Wi Rﬁheﬁw Raband Rt o bycloreassy ar§

nor e subs ent osen I
nitro, Cll%il%#gﬁlfleﬂﬂgﬁ E Kyl %%%r %g‘ saﬁggg%lgﬁ ﬁer
enbodi nenﬁékyiwls Ghengtybulist iot he@@rdequim 6- 15mre

hal ogen; pbstituted,by one or nore
Cl 6 al ky?%;c(g];:JD |3§ﬂphenyf %uxlsé‘tfi Ufed by one or nore

nmetshyl oxy; Y is phenyl substituted by one or nore Cl1_6

'k b hyl:
Vi arnesds EEheE B Y, S i pnenyl

4- chh0$@p¢1@muted40rcgldmmh@rwld by%mtdmmmheaybstltuent
e g R N
furtﬁ@fRfemS@demrHQsRcR@ i CONRGRIMG (1 lsSaPky), iC5-.3 anallleyl,
'S 286 L Sil 8” 1%§2§%¥, %?§5’55§1%x%?d090§3 LS
(O)C612 aryl, C(O)quz aralkyl C(O)NHRE, C;_10
heterocycle, hydroxyl, NRgRh, C(O)ORf, cyano, azido,
amidino or guanido;
wherein Rf, Rc, Rd, Rg and Rh in each case are
15 independently H, Ci.¢ alkyl, Cs.s alkenyl, Ca¢
alkynyl, Cs.10 aryl, Ci.io heterocycle, Ci_io

heteroaralkyl or Cs.i0 aralkyl.

In one embodiment, Y is phenyl unsubstituted or
20 substituted by one or more substituent independently
chosen from halogen, nitro, SO,Rf, CONRgRh, Ci. alkyl,
Ce-12 aralkyl, Ce.12 aryl, Ci.s alkyloxy, Ce.i2 aryloxy,
C(0)Cis alkyl, C(O)Cs-12 aryl, C(0)Cs.12 aralkyl,
C(O)NHRE, Ci;0 heterocycle, hydroxyl, NRgRh, C(O)ORE,
25 cyano, amidino or guanido;
wherein Rf, Rg and Rh in each case are
independently H, Ci.s alkyl, Cs.10 aryl, Cs.io
heterocycle, Ci.;p heteroaralkyl or Cg.;0 aralkyl.
In one embodiment, Y is phenyl substituted by 6ne or

30 more substituent independently chosen from halogen,

13



Pis1and qis O; Pis 2 and qis 0; 30 Pis 3 and q
is 0. 14 WD 2004/ 052885 PCT/ CA2003/ 001912 1In one
weniensasent, Wis CRIoR11, S (0) n, O or NR12; PhY€A2(108/001912
n, R10, R11 and R12 are as defined in herein. 5 In
further enbodi ments: Wis CRLIORL1 or NR12; wherein
R10, Rl11 and R12 are as defined herein; Wis CRLORL];
wherein R10 and R11 are as defined in herein; 10 Wis
NR12; wherein R12 is as defined in herein; Wis 0; W
is StOre, WRREN nCns islkyd , dEfisnatky¥oder €i(R) C1b ahkwhe
enbo n gy e each independently chosen
fro gi—pﬁ%[lf G%Q‘II(I% Qr%z":\ o aryl, C3_10 heterocycle,
C3_10 het eroaral kyI C 6_10 aral kyl, C (O) -d _6
al ky 1 al .k I Y, hydr Xyl ;oL far, 0 an
R11 !zgfrleq%akeemrl?otdéée Y{}Lo glre L SUb%l%teﬁ- E%S%%a ld
WhérmorﬁF%nhatlﬁpphydImd@penﬂEnﬁlyﬁchwéaﬂ frlom bagogen,

enbodl nment , al-k C6.10 aryl, C3_ 10
het eFbe§21 ecl“t?l%éflhe(f"efo 1k0¥<1y °t /& aral kyl C (0)
-Cl1 _6 al kyI C1_6 al kyl oxy, hydroxyl or fornyl; and

25 i%l #%ﬁ %Egng.nc?e odiment, RIOis Cl1_6 al kyI
a POFSEE 6 al kyl, CL_6 al kyl oxy,
hydrmxyé pheﬂyirﬂmbstfﬂutedey bﬂerrEMbre halogen;
10 Y is phenyl substituted by one or more C;.s alkyloxy;
Y is phenyl substituted by one or more methyloxy;
Y is phenyl substituted by one or more Ci.¢ alkyl;
Y is phenyl substituted by one or more methyl;
Y is phenyl;
15 ¥ is 3-fluorophenyl, 4-fluorophenyl 4-chlorophenyl, 4-
cyanophenyl, . 4-methoxyphenyl, 4-nitrophenyl or p-tolyl.

In one embodiment, P is an integer from 1-3 and g is an

integer from 0-2;

20
In further embodiments:
P is 2 and q is 2;
p is 3 and g is'2;
P is 1 and g is 2;

25 P is 1 and g is 1;
P is 2 and q is 1;
P is 3 and g is 1;
P is 1 and g is 0;
P is 2 and q is 0;

30 P is 3 and g is 0.

14



15 WD 2004/ 052885 PCT/ CA2003/001912 |In one
enbodi nent, RIOis Cl1-3 alkyl, C6-1o aralkyl, C (O
w0 Bo485mBkyl , Cl_3 al kyl oxy, hydroxyl or fornyP¢CT/@nebo3/001912
R11 is H 5 In one enbodinent, R10 is chosen from
met hyl, ethyl, propyl, isopropyl benzyl, acetyl,
hydroxyl or fornyl; and R11 is H |In one enbodi nent,
R10 and R11 are taken together to 10 form =0, =S or
=N-Ra, wherein Ra is H hydroxyl or C1_6 alkyl. In
one &nbouk nerdtodiRent ard iRl TRasR:t akéh it,09ebheNR{0
form=0. 15 a_further enbqdinent, R o are
t aken togvgel%enllglrrln f'6 ’d’(mﬁ’fs.anﬁnh’é fhFt E(’erdezfq%ce)3 i r}ng‘nt,
Ri 0 and Ridredme taken together 20 to form =N Ra,
wherein Ra is H, hydroxyl or C1_6 alkyl. In one
enbodi nent, Ra is chosen fromH, hydroxyl, nethyl,
et hyln puomdr emboddpempy: . 25 I n one enbodi nent, R13
I's ope, or e optional substituent each of which is
inde@eﬁ%eﬁé”cﬂgs 2from hal ogen, nitro, nitroso,
SABRf, SGRRfreiROBRGR®;; GARGRN areCis et dq he2etn;
al ke\wyl é% al kynyl, C6_12 aral kyl, C6-12 aryl,
C1 6" atkyToR¥ 2 6 al kenyl oxy, C2_6 al kynyl oxy, C6_
30 12 ar yioeneinCRO) GhE Rl Kuke & QdPirzdalikenytein;
QQQ:G al kynyl, C(O C6-12 aryl, C(O C6-12 aral kyl,
39 B 96" 2004/ 052885 PCT/ CA2003/ 001912
het er ocycligardindroxyls, aBRgEndd @nOREretyano, azi do,
am di np or guani do; wherein Rf, Rc, Rd, Rg and Rh in
each"ch&Pare
W is S(0)n;

wherein n is as defined in herein.

15 In one embodiment, R, and R;; are each independently
chosén from H, Ci.¢ alkyl, Ce¢.10 aryl, Ciz.ip heterocycle,
Csi-10 heterocaralkyl, C 4.1 aralkyl, C(0O)-Ci¢ alkyl, Cis
alkyloxy, hydroxyl or formyl;
or Rip and R;; are taken together to form =0, =S or =N-

20 Ra, wherein Ra is H, hydroxyl or C,.¢ alkyl.

In one embodiment, R10 is H, Ci¢ alkyl, C .10 aryl, Cs.

10 heterocycle, Ci.ip heterocaralkyl, C .10 aralkyl ,

C(0) -Cy.s alkyl, C;¢ alkyloxy, hydroxyl or formyl; and
25 R11 is H. ‘ |

In one embodiment, R10 is C;.¢ alkyl, Cg¢.10 aralkyl,
C(0) -Cy-¢ alkyl, Ci.s alkyloxy, hydroxyl or formyl; and
R11 is H.

30
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i ndependently H, Cl1 6 alkyl, C2_6 alkenyl, C2.6 5
al kynyl, C6_10 aryl, C3_10 heterocycle, C3_10

whedogosexsal kyl or C6_10 aral kyl; or Rc and Rd BCECA208001912
together with the oxygens to forma 5 to 10 nmenbered
het erocycle; or Rg and Rh are taken together with the
nitrogen 10 to forma 3 to 10 nenbered heterocycle.
In one enbodi ment, R13 is one or nore substituent each
of which is independently chosen from hal ogen, nitro,
SO02RER m\lﬁg\mdimn‘& AUWylis CB-32a8kal kyds 10C8raRkukyl ,

Cl_6. Kyl C yI Rx cl
hydr oxyI (1Y Qéﬁyl %é&k@l@{ hc}fr az}g B V\ﬁé @ %Pd
Rg okl R éIre as defi ned herein. In one enbodi ment ,

R13 is one or nore substituent each 20 of which is

i ndependently chosen from hal ogen, nitro, SO02Rf,
COSRgiRneCemBodli kgt , (m.0125ar:hbkgrh bifi (o 1] aueyhy'lCleiﬂlyl

al ky] 1- I k

Ror S o) ORPE R hEvas B6e Thver SRR R E
are asddgm nedHherein. 25 In one enbodi ment, R13 is
one or nore substituent each of which is

i ndependently chosen from hal ogen, nitro, S02CH3,

co\le di(d\liel@bladim&-l (K;HSandz R11 rmltehy:la,keat hybetipsomd |

I acety o] 30
QO siuns oxs, P50t GBARERy, b1 TRt ariposy2 o Ca
p| peaH«zy]nyI pyrrolidi nyI azetidinyl, aziridinyl, 17
WD 2004/ 052885 PCT/ CA2003/ 001912 pyri di nyl, ,,
di oxanyl, dioxol anyl, azepanyl, hydroxyl, NH2,

N( H) Giond\HnEH3 dentCy aQ &fid a%i e Wagked Bofbthdg twnd
are as def| ned herein. 5 A person of ordinary skill

Wi II @4di9'y understand t hat

15
In a further embodiment, R;p and R;; are taken together

to form =S.

In a further embodiment, R, and R;; are taken together

20 to form =N-Ra, wherein Ra is H, hydroxyl or C..s alkyl.

In one embodiment, Ra is chosen from H, hydroxyl,

methyl, ethyl, propyl or isopropyl.

25 In one embodiment, Ri3; is one or more optiocnal
substituent each of which is independently chosen from
halogen, nitro, nitroso, SOsRf, SO,Rf, POzRcRd, CONRgRh,
Ci-¢ alkyl, Ci.s alkenyl, C,.¢ alkynyl, Cs.12 aralkyl, Ce-1s
aryl, Cis alkyloxy, Cis alkenyloxy, Ciz.¢ alkynyloxy, Cs.-

30 12 aryloxy, C(0O)Ci.¢ alkyl, C(0O)C,s alkenyl, C(0)Cs.¢
alkynyl, C(O)Ce.12 axryl, C(O)Ce-12 aralkyl, Ci_1o

16



R13 may be attached to 'any position of the ring. A
person of skill will also realize that the position of
wRid40mss8he ring will be dependant on the val emci/es208/001912

the ring atons and will respect normal rules of 10

chem stry. In one enbodi nent, the present invention

provi des conpounds represented by fornmula: 0 Z--1) M

X N~ OYSOH O 15 or pharnaceutically acceptable
salts thereof; wherein; Z is cyclohexyl unsubstituted

or sheseraancde ., bpydnexpt, NRuRé,sQlel PRUemyano, azido,

i nde g | from hal ogen, 20 SO2Rf, CONRgRh,
C1 GQQFCSEJ %6%9%3?331 kyl, C6_12 aryl, C1_6 al kyl oxy,

C(O Cl-6 ahkydan,nﬁ 1(RcheRérd©3/calrel Rhydnoe@(d:h ca‘daglalre C

(O ORf or erein ase
are |ndepe% nl%q \At,‘ljl . C(ilé ﬁ%@ q"ZS“ QEL mﬁ tencgcﬂ
unsubsti t alkynwl, subst arjal edby haisenﬂrcyrmjee Cs-10

substituent, i nde ntly_chosen m hal ogen, nitro,
SO2Rf 5Eh %%&é’(iaf’%yijs 108 f%g‘%{?m kyl, ©6.12 aryl,
Cl 6 18 V&Z@@M:ﬁﬁmarl?ca’émo&lﬂjémé&lmthl Kiyd oxygens

O 2 LYo d I BLeB Biue LA AR ary! . C

hydr oxyl ,or m@gahd R](lQ)ﬂ?ftak@yiaaeget&m:ﬂMmhonthgu:mtﬂﬁgen
wher gi n Rf Rg and h.case are 5 independently
10C1i Gf%n'k % % Tghrgﬁr@?ere%ahiﬁeroc el

In one embodiment, Ri; is one or more substituent each

of which is independently chosen from hal ogen, nitro,
SO;Rf, CONRgRh, Ci.¢ alkyl, Cs.1» aralkyl, Cs.i12 aryl, Ci

15 alkyloxy, C(0)Ci-¢ alkyl, Ci;.io heterocycle, hydroxyl,
NRgRh, C(O)OREf, cyano or azido;

wherein Rf, Rg and Rh are as defined herein.

In one embodiment, Ri; is one or more substituent each
20 of which is independently chosen from halogen, nitro,
SO;Rf, CONRgRh, Cl1-3 alkyl, Cs.1» aralkyl, C6 aryl, Cl-3
alkyloxy, C(O)Cl-3 alkyl, C3-6 heterocycle, hydroxyl,
NRgRh, C(O)ORf, cyano or azido;
wherein Rf, Rg and Rh are as defined herein.
25
In one embodiment, Ri: is one or more substituent each
of which is independently chosen from halogen, nitro,
SO,CH;, CONH,, CONHCH;, CONH(CH3)2, methyl, ethyl,
propyl, isopropyl, benzyl, phenyl, acetyl, methoxy,
30 ethoxy, propyloxy, isopropyloxy, piperidinyl,

piperazinyl, pyrrolidinyl, azetidinyl, aziridinyl,

17



heterocycl e, C3_10 heteroaral kyl or C6_10 aral kyl; X

i s cycl ohexyl unsubstituted or substituted by one or
woreie/0528RSt i t uent | ndependent|y chosen from habP@ren2003001912

SO02Rf, CONRgRh, Cl1 6 al kyl, C6_12 aral kyl, C6_12 aryl,

Cl1_6 alkyloxy, C6_12 aryloxy, C (O Ci1_6 alkyl, C (O

C6 12 aryl, C (O C aralkyl, C(ONHRf, C3_10

het er ocycl e, hydroxyl, NRgRh, C(O)O'\’f cyano or

azido; 15 wherein Rf, Rc, Rd, Rg and Rh in each case

are PYJmﬁalgé/ﬂdent Idyoxianm Gllahclagl:anybs _aapramyll, Tgdagxyl,

het eg9¢ ~10Q-.h 0 aralkyl; m
is O; 2%%§{3v edg%{r(g% vﬁ c{y?%ls Unsubst’ t ut ed phenyl

then X i swhecnehelr R haRg Janrk tRiny brgcho hded@ined hereone.
aspect, the present invention provides novel 25
conpounds i ncl udi ng: Conpound 1

3 {7 & 20 CARBOXY- B PHENYL -SRALOPHEMN: 3reddi-ly understand that

b1 PERIDURY URT SPAIELOCRO AL A 10 Ve 2008 "0dShe s
PCT/ﬁEﬁHM&BkﬁOBQiZl Cohbalrse 2ealize that the position of

2 {[ *FH% OXY- 5- PHEE&%%%?H%N “YL) - )£ha yatencics of

PIPEEhéNfﬂﬂgWatBRbthﬂf%}MMJEEAEEctGmmn&un&uﬂes of
(4: METHYL - CYCLOHEXANECARBONYL) - 5
fﬂf“f@ NENETHYL- AM NJ - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; Conpound 4

3- - MVETHYL - RBONYL
PR £ NPOE ERERTES a1 1 P8 SRFRRN A AR iSFERES L des

CARBEX M R AACKBp rd feliodp Wynd obmbla: (3 - FLUCRO
-PHENYL) - 3 - [I SOPROPYL - (4 -

\t\)m
B
Y S OH
O
15 or pharmaceutically acceptable salts thereof;

wherein;

Z is cyclohexyl unsubstituted or substituted by one or
more substituent independently chosen from halogen,

20 SO,Rf, CONRgRh, Ci.s alkyl, Ce.ip aralkyl, Ce.1» aryl, Cig
alkyloxy, C(0O)Ci.s alkyl, Ci.ip heterocycle, hydroxyl,
NRgRh, C(O)ORf or cyano;

wherein Rf, Rg and Rh in each case are
independently H or C;.¢s alkyl;

25 Y is phenyl unsubstituted or substituted by one or more
substituent independently chosen from halogen, nitro,

SOzRE, CONRth, Ci6 alkyl, Cs-12 aralkyl, Cs-12 aryl, Cig

18



VETHYL- CYCLOHEXANECARBONYL) - AM NQ| - THI OPHENE- 2-

CARBOXYLI C ACI D; Conpound 6 3-[ AZEPAN- 4- YL- ( 4- METHYL-
WEOLTHBMANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENBERCALH3/001912

CARBOXYLI C ACI D, Conpound 7

3-[ (2, 4- DI CHLORO BENZOYL) - [ 1, 3] DI OXOLAN-

2- YLMETHYL- AM NQ| - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C

ACI D; Conpound 8

3-[[ 1, 3] DI OXOLAN- 2- YLMVETHYL- ( 4- METHYL-

CYCL JARBGRIYRY Y IARAYNOF {8) PHENYIKYIHI CRPIERE-2 2130,

CAR C ACLD: 3-1(1- CNETHNL.
VL O ANECRRBR) o SORTRE Y 4l ey B0 RY ki Vo2,
TH GEMENE- £ (CARROXYEYACkED1 dtoapen ralzat( do;

3-[(1-FL 4 .
cv&m%%s%%é%ﬁ%&ﬁ%ﬁaﬁ& RS PHENRL-
THISOPHENE RAEARBIBXYLY CHACE D; Conousd.d taryl, Caus

4-[ (2- CA _ 5- PHENYL- TH,QPHEN- 3- Y1)+ .
( 4! &ETW@%%%NE&%&%E&PR%@ T onErpp aratkyl;
PI PERI DI Nl UM CHLORI DE; 20 WD 2004/ 052885

Fg{%%gﬁ%%%é h%%%&q%%é%m&gw) by one or

| SORRGRYSUAMERIChen S - PIddENTEn TH CRIMENE, £2omCARBERA,| C
Ao, PeKA 3L SaVETH; CYLGHEANECARBONY ) (4

OXO- ENGHOHEXY L) - AMNTox PEIEN - T HIIGRHENE- 8y CARBA¥YLI, C
ACl qb (ﬁ%gpound 14 3-[ (4- METHYL- CYCLOHEXANECARBONYL) -
PYRIDI X2 YLVETHYL- AM NG - 5- PHENYL- THI OPHENE- 2-

CARBGOALKGIACLDD) NIR ComaoMd Nederctydled hydroxyl, NRgRh,

- HY] | -RgYCL(}IEXYL - %élé_‘ MVETHYL- CYCLOHEXANECARBONYL)
- AM 25 - PYERR L TR OPRENE- 2-

15 wherein Rf, Rc, R4, Rg and Rh in each case are
independently H, C;.s alkyl, Cs-10 aryl, Ci_ig
heterocycle, Ci.; heterocaralkyl or Cs_io aralkyl;

mis 0;

20

provided that when Y is unsubstituted phenyl then X is
other than 4-methylcyclohexane.

In one aspect, the present invention provides novel

25 compounds including:
Compound 1 3-{[(2-CARBOXY—5~PHENYL—THIOPHEN—3—YL)—

(4—METHYL—CYCLOHEXANECARBONYL)—AMINO]—METHYL}—
PIPERIDINIUM; TRIFLUORO-ACETATE;
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CARBOXYLI C ACI D; Conpound 16
. 3-[ (4- HYDROXYl M NO- CYCLOHEXYL) - (4- METHYL-
WEYOLOHEYANECARBONYL) - AM NJ - 5- PHENYL- THI OPHENEET/€52003/001912
2- CARBOXYLI C ACI D; Conpound 17 3- [I SOPROPYL- (4
- METHYL- CYCLOHEX- 3- ENECARBONYL) -AM NO -5
- PHENYL- THI OPHENE -2 - CARBOXYLIC ACI D; Conpound 18
3- [ (1- AZI DOVETHYL- 2- METHYL- BUTYL) - (2, 4- 20
DI CHLORO- BENZOYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBSYmMqunrda| D; Cbﬂbb@ﬁﬂ¢A£gOXY—5-PHENYL—THIOPHEN—3—YL)—

2-1(2x B i IV

(o AT A T PORRY I MARNEN) “pifblot apeTer s i
tri f PLRERERTEM e ; TREFICHOHSOMNGETATE ;

3-[ (4= THYL- 2- METHYL i -

o GEABEGON ) - S O e BheRor i SRR -
CARBOXYIN I -ACIYDMETH WP oANINCA 1 5 - PHENYL - THIOPHENE - 2 -

2- [ (25 - 5= PHENYL- THI OPHEN- 3- YL) -
Ez,%%@%@ 'OYL)-AMNq-PR(PYL%-TRI METHYL- 30
AMVONbrighduriBRI4F L UORD: PEEFATEYL 20Y CDHHO4EQBRE68YL) -
PCT/ 00 2 3. )
(5_Né%ﬁﬁﬁ?ﬂng%%gﬁTﬁﬁigE§ﬁéﬁg;%-PEEN§£§¥§¥83§QNE-2-
CARBOMHIXVANICNBLT5; PHENYL- THI OPHENE- 2- CARBOXYLI C ACI D;
Co d 23 4-[[2- _ 5 (4- P -
THCEPE R, & (4 NEr VRt BB N P Ay -
1 5 mETRHY--RICRERERAMECAYECNYOR- DT NCDARIOLO T ERY: - 2 -

5- (4= PHENYL) - 3- [ ( 2- HYDROXY- 4-
NE(TFWEE%EEKRE)CARB[O(\NL) - | SOPROPYL- AM NQ| - THI OPHENE
- 2- ChigRdad 16C ACI B [XomppauadyR5 (4 -METHYL -

3- [ (4- NETHOXYI M NO- CYGLOHEXYL) - (410

VETHYL GV E*SNESAREEARB O INOAVP N E S D R FENE CPHENE-
2- GARBOOMI G CAREED ;

Compound 7 3-{(2,4-DICHLORO-BENZOYL) - [1,3] DIOXOLAN -

2-YLMETHYL-AMINO] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC ACID;
Compound 8 - 3—[[1,3]DIOXOLAN—2—YLMETHYL—(4—METHYL—
CYCLOHEXANECARBONYL) ~AMINO] -5-PHENYL-THIOPHENE-2 -

20 CARBOXYLIC ACID;
Compound 9 3-[(1-FLUORO-4-METHYL-
CYCLOHEXANECARBONYL) - ISOPROPYL-AMINO] -5-PHENYL~
THIOPHENE -2 -CARBOXYLIC ACID;
Compound 10 3-[(1-FLUORO-4-METHYL-

25 CYCLOHEXANECARBONYL) - ISOPROPYL-AMINO] -5-PHENYL-
THIOPHENE -2 -CARBOXYLIC ACID;
Compound 11 4-[(2-CARBOXY-5-PHENYL-THIOPHEN-3-YL) -
(4 -METHYL-CYCLOHEXANECARBONYL) -AMINO] -1-METHYL -
PIPERIDINIUM CHLORIDE;

20



Conpound 26 5 - (4 - FLUORO - PHENYL) - 3 - [| SOPROPYL
- (4 -

WOEDDHIWE28€Y CLOHEX- | - ENECARBONYL) - AM N - THI OPHENEF/2A2003/001912
CARBOXYLI C ACI D; 15 Conpound 27
3- [ | SOPROPYL- ( 5- METHYL- TETRAHYDRO- PYRAN-
2- CARBONYL) - AM NQJ - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C
ACI D; Conpound 28 3-[| SOPROPYL- ( 4- METHYLENE-
CYCLOHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2- 20
CARBRRIOUGIATRD;  Gonff@uAGERYLAMINO - 4 -METHYL -

S A A T S PR PR D = REB

ACI CrHICopdEne -@BRBOXYLIC ACID;

PR CRABBRNT) AN 10 2er PHEN YL P ARREREE QD) - (4

CARBDXOAJYCLAEERY L CoAiND] d 53 PHEN 1 2THYIIREXY—2- MEFBYXYLIC
CYCWNECARBO\IY L) - (TETRAHYDRO PYRAN- 4- YL) - AM N( - 5-
PHE HI OPHENE- 2- CARBOXYLI C ACI D; 22 WD 2004/ 052885
PCT/ coAiia@i3d004912 3 -CodpuBEREYB2CYCLOHEXANECARBONYL) -

AR R T M ) 5 PR HCBHERE?.

CARB2XRAJXCLACI Ex1ipnpound 33

VETISEIPERIBI N 4 WA Ty AP HER HFTEPene

- 2- GARREXYINECACE Y yIQompaNod - B4PHENYIL - THIOPHENE - 2 -

3- [ . (4- NETHYL- CYCL OHEXANECARBONYL) -

(TE HFHROBYRAN: 4- YL) - AM NO| - 5- PHENYL- THI OPHENE-
2- CARRPOAnaC16CI D; 3 -1 ACEIYPRORXUTIBENO - CYCLOHEXYL) - (4-

3- {[ (2- CARBOXY- 5- PHENYL- THI HEN— 3 Yg

( 4- L -GV CHES A ARRS B Y Ry > VEFRVLT TH I OB -
- 15 PERRBoNyUvt Gt £33 DE;

Compouna 17 3- [ISOPROPYL- (4-METHYL-CYCLOHEX -3 -

ENECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC
ACID; '
Compound 18 3-[(1-AZIDOMETHYL-2-METHYL-BUTYL) - (2,4~
ﬂ)DICHLORO—BENZOYL)-AMINO]—S—PHENYL—THIOPHENE—Z—
CARBOXYLIC ACID;
Compound 19 2-[(2-Carboxy-5-phenyl -thiophen-3-yl) -
(2-chloro-benzoyl) -amino] -3-methyl -pentyl -ammonium
trifluoroacetate;

25 Compound 20 3-[(1-AMINOMETHYL-2-METHYL-BUTYL) -(2,4-
DICHLORO-BENZOYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;

Compound 21 {2- [ (2-CARBOXY-5-PHENYL-THIOPHEN-3-YL) -
(2,4>DICHLORO-BENZOYL)—AMINO]—PROPYL}-TRIMETHYL—
30 AMMONIUM; TRIFLUORO-ACETATE;
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Conmpound 36 3-[(2-AM NO- | - METHYL- ETHYL) - ( 4- METHYL-

CYCLOHEXANECARBONYL) - AM NJJ - 5- PHENYL- THI OPHENE- 2- 15
w@2RBOX¥R3 C ACI D, Conpound 37 PCT/CA2003/001912

3-[ (4- METHYL- CYCLOHEXANECARBONYL) -

OXO HEXAHYDRO THI OPYRAN- 4- YL) - AM NC - 5- PHENYL-

THI OPHENE- 2- CARBOXYLI C ACI D; Comnpound 38

4-{[ (2- CARBOXY- 5- PHENYL- THI OPHEN- 3- YL) - 20

( 4- METHYL- CYCLOHEXANECARBONYL) . - AM NQ| - METHYL} - 1- METHY

L- PeFERIUDIANREYM CHL-ORISOPROBEHp 6BrMETBYL- [1, 3] DIOXANE-2-

Srol FBNRARIRE) S ARG e —

CARBDduDIARBD; 26 [H@MEBBRAXYOS5 3(4 {FLUORO-PHENYL) - -

ETHT L O YRR R ey R me AR T BRI -

2- @Mﬂ@m@kwlmmm@mm
3- ( 4- NETHYL - AR ;
Pl I[:’(Eél gL ?9 AM §T FEKY -#I%—Kldﬁﬁéﬁé-zéﬁﬂﬁ%}&%i C

30 A@ﬂYE&YMOHEMEEMYB@TEWmm] -Ceiip BHENIE -

BENZYL) 2- OXO- '
PI PE%zl %&%ﬁ? WETHYL- CYCLOHEXANECARBONYL) - AM NQ -
5- PHEMoukd GBHENE: 2F GARROXYKY M AG 07y CCoNERUni - 43-

e B A R S RN PN 5 R g OPHENE -

CARBOXARHOXACIR; A€ompound 44

VET RPN PERTDT T SEPREPVY AREFOTH oHLENE

- 2-ARBEXAvicCoAEk D - ik Gompanng - ABINO] - THIOPHENE - 2 -

4-[ (2- CARBOXY- 5- #P! - TOLYL- THI OPHEN- 3-

YL) - CRRBEHINC. EYEP OHEXANECARBONYL) - AM NQ| - 1- METHYL-

Pl BE&b#) ANrldVi2@HL OR DE SOPROPYL - (5-METHYL - TETRAHYDRO - PYRAN -

2-CARBONYL) -AMINOQ] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC

T

ACID;
Compound 28 3- [ISOPROPYL- (4 -METHYLENE -
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
20 CARBOXYLIC ACID;
Compound 29 3- [ISOPROPYL- (5-METHYL-TETRAHYDRO -PYRAN-
2-CARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC
ACID; '
Compound 30 3- [ISOPROPYL- (5-METHYL-3, 6 -DIHYDRO-2H-
25 PYRAN-2-CARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;
Compound 31 3-[(2-HYDROXY-4-METHYL-
CYCLOHEXANECARBONYL) - (TETRAHYDRO-PYRAN-4-YL) -AMINO] -5-
PHENYL-THIOPHENE -2-CARBOXYLIC ACID;
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Conpound 46 3-[ (4- METHOXY- CYCLOHEXYL) - ( 4- METHYL-
CYCLOHEXANECARBONYL) - AM NJJ - 5- PHENYL- THI OPHENE- 2- 15
w@2RBOX¥R3 C ACI D, Conpound 47 PCT/CA2003/001912
3- [ (4- METHYL- CYCLOHEXANECARBONYL) -
MVETHYL- CYCLOHEXYL) - AM NQ - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; Conpound 48
3-[(1- ACETYL- PI PERI DI N- 4- YL) - (4- METHYL- 20
CYCLOHEXANECARBONYL) - AM N(J - 5- PHENYL- THI OPHENE- 2-
CARBEH®RQUDAABRD; Gbnbﬁbmﬁ¥L@g 1-METHYL-ETHYL) - (4-METHYL-
4- [ (Go&ARBN Y TE -
(4- N%THYL CYCL%H NE RB )@Aéﬁﬁk%ﬁ T%ﬁngENE 2
AZEP%MRNEEHLCOQCDE, 25 Conpound 50

RO T Lt MV RC LTS e S O

THISCIME-'ENE: ZP—I(BERBO)?NL4 €Y TAGTEYLCoAMONOD- HIPHENYL - THIOPHENE -

5-(35F PHENILYS 3-  (4- HYDROKY:
cyaL G CYCL(]—IEXANECARB(]\IYL) AM NOJ - 30
THI OPEEMITCARBONYA | G -METBYL24Y YYD HIIONEGBRBESYL) -

gFFé _ g§§$%$é9ééﬁ?§?§@§u q¥§(£M&E% <5 - PHENYL - THIOPHENE -

CYCLQFE{%ENBEIARB@KYID= AM NQ - 5- PHENYL- THI OPHENE- 2-

CAﬁB ?Té§§%§5 " ?gf##%%g%eé%E§z%ﬁEQ¥L—THIOPHEN—3—Y#)-

NETFNlrMEmenAEXCBoEﬁEKNEﬂ%EH@NyLANhMEmeﬂ}mﬂmﬂmﬂyEazMETHYL—

CQRBQ)@{W%E E{%&ﬁ%ﬂw’ﬂ 54 4 - [ [ 2 - CARBOXY - 5 -

THI CBbiiuhdY 13- ( 4- METHVIAMENOL L)(4 ANENGY S -1
, VTS PLERRL UMM, GLCRIDE: 4D, ORI 25
THisCEAENBLYIC) 2¢#p METHYL- CYCLOHEXANECARBONYL) - AM NG - 1

i “E%$3%54ﬂ4°§3'D'N'WM4 S D5 CY CLOHEXANECARBONYL) - (1-

0XO-HEXAHYDRO-THIOPYRAN-4-YL) -AMINO] -5-PHENYL-
THIOPHENE -2 -CARBOXYLIC ACID;
Compound 38 4-{[(2~CARBOXY-5-PHENYL-THIOPHEN-3-YL) -

20 (4-METHYL-CYCLOHEXANECARBONYL). -AMINO] -METHYL} -1 -METHYL -
PIPERIDINIUM CHLORIDE;

Compound 39 3- [ (1-ETHYL-PIPERIDIN-4-YL) - (4-METHYL-
CYCLOHEXANECARBONYL) ~AMINO] -5 -PHENYL - THIOPHENE - 2 -
CARBOXYLIC ACID;

25 Compound 40 3-[(1-ISOPROPYL-PIPERIDIN-4-YL) - (4-
METHYL - CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL - THIOPHENE -
2-CARBOYLIC ACID;

Compound 41 3- [ (4-METHYL-CYCLOHEXANECARBONYL) -
PIPERIDIN-4-YL-AMINO] -5-PHENYL~THIOPHENE - 2 - CARBOXYLIC
30 ACID;
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Conpound 56 4-[ [ 2- CARBOXY- 5- (4- Nl TRO- PHENYL) -

THI OPHEN- 3- YL] - ( 4- METHYL- CYCLOHEXANECARBONYL) - AM N - 1

WO 208/08F4YL- Pl PERI DI Nl UM CHLORI DE; Conpound BT/CA2003/001912
4-[ [ 2- CARBOXY- 5- ( 4- CHLORO- PHENYL) -

THI OPHEN- 3- YL] - ( 4- METHYL- CYCLOHEXANECARBONYL) - AM NQ| - 1

- METHYL- Pl PERI DI Nl UM CHLORI DE; Conpound 58

4-[ [ 2- CARBOXY- 5- ( 4- CYANO- PHENYL) 20 THI OPHEN- 3- YL] -

(4- METHYL- CYCLOHEXANECARBONYL) - AM NOJ - 1-

VET HYGmpiuRR@RKEI NI UMt DHL-GR-DETHOSHpRRNAY 1B 9 2 - 0X0-

SO B R AT %@é{%ﬁ%ﬁé&m@ﬁmﬂwwm :
THI CPHENENZ -TARBEXENE €2 ACRBOXYS I Corplund 60 3 - (4 -
Cro B Ao ) m@%{@bﬁ@?\?.%%w@mm
THISCP?ENE}EZ{-A(&EEBMY]D AGIINO] CERPHENYL 6IHIOPHENE - 2 -

5- (4,CX E% ( 4- HYDROXY-
CyCL HY L CYCL(]—IEXANECARB(]\IY L)-AM NG - 30
THI CEH:ﬁNEm’& GARBOXL (3G FADIORD - PEEND.L )2004Y (QSMEOXY 4-

PCT/ - HYL-"
O P RN AR B AT AP KT L TR -
PHEWLaAmmmENEeQBpARBOXYu C ACI D; Conpound 63

& BRI BB O T - Wi GRPDEY B HYTLﬁluYépﬁg&engN 3-

CARBOXYL | £ MAGHIL - Gmmmcm\ﬁmn;ﬁsoﬁkb) > N1INGN B MEEY -
(4-nmet hyl - cycl ohexanecar bonyl ) -hydrazino] -5 -phenyl
-thi%{y‘?@ﬁ?l UM GHEO%IM%c aci d; 10 Conpound 65

3- [ (dorfahiid-46YCL GHEXANKEARBNYEY c(JHEXYL) - (4 -METHYL -
MVETHYL- | - OXY- Pl PERI DI I\I- 4- YL AM I\IO][:: 5- PHENYL- THI OPHENE
L 2- CRESHEANECARBRYL) ~AMI 0] - NYL-THIOPHENE-2-

15 CARBOXYLIC ACID;

Compound 47 3- [ (4-METHYL-CYCLOHEXANECARBONYL) - (4-
METHYL—CYCLOHEXYL)~AMINO]-S—PHENYL—THIOPHENE—Z—
CARBOXYLIC ACID;

Compound 48 3-[(1-ACETYL-PIPERIDIN-4-YL) - (4-METHYL-

20 CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL~-THIOPHENE-2-
CARBOXYLIC ACID;

Compound 49 4-[(2-CARBOXY-5-PHENYL-THIOPHEN-3-YL) -
(4-METHYL-CYCLOHEXANECARBONYL) -AMINO] -1-METHYL-
AZEPANIUM CHLORIDE;

25 Compound 50 5- (4 -FLUORO-PHENYL) -3- [ (4-HYDROXY -
CYCLOHEXYL) - (4 -METHYL-CYCLOHEXANECARBONYL) -AMINO] -
THIOPHENE-2-CARBOXYLIC ACID;

Compound 51 5- (3-FLUORO-PHENYL) -3- [ (4-HYDROXY -
CYCLOHEXYL)—(4—METHYL;CYCLOHEXANECARBONYL)-AMINO]—
30 THIOPHENE -2-CARBOXYLIC ACID;

24



Compound 66 3-[ (4- METHYL- CYCLOHEXANECARBONYL) -
METHYL- | - OXY- Pl PERI DI N- 4- YL) - AM NC - 5- PHENYL- THI OPHENE
W0 2004052885 CARBOXYLI C ACI D; Conpound 67 PCT/CA2003/001912
3-[(2- AM NO CYCLOHEXYL) - ( 2, 4- DI CHLORO
BENZOYL) - AM NJ - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C ACI D,
Compound 68 3-[ (4- METHYL- CYCLOHEXANECARBONYL) - ( 1-
OXO HEXAHYDRO- THI OPYRAN- 4- YL) - AM NQ - 5- PHENYL 20
THI OPHENE- 2- CARBOXYLI C ACI D; Conpound 69
5- ( 4CTRHIORGPBENYL ) 3 { [ U--ENAYL-PIPERIDIN-4~YL) - (4 ~METHYL~

AV NG CPHENE: SOV LR B oo 2

3- [ (¢ARASRHANESECFONYL- Pl PERI DI N- 4- YL) - 25

1 CPRBRERS. GARBOLI'C AT B ~EBALBHInG 7 SUEROPE- (a-

3- [5(mmmmasmmmmblm 42NN - THIOPHENE-2 -
( 4- NETHYL- CY! ANECARBONYL) - AM NO - 5- PHENYL -

THI gﬁéﬁ&‘-@%ﬁ%@ﬁu C ACID, 26 WD 2004/ 052885

PCT/ €Aadiind062912 4 COIpp@ARBOX2-5- (3-FLUORO-PHENYL) -

G oA rar hof 5 BRCTyT U OB

aci GVETHYIP/FIPERCBUNIUR) |quI@RCBRE abl e sal ts thereof .

|n one as GC%FUBP%IO %2_%5 ¥e§tgf%f0§fég%ﬁ5@%m

3 - '["H:(cﬂpHEtﬂi@R@xY 4 MCEHEHEXYCL oHEXANEMRBINY L) -AMINO] -1-
CYCLOHEXANECARBONYL ) - AM NJ| - THI OPHENE- 2- CARBOXYLI C
AC| DIEEE Iodi5E8AH 140M; CHLORIDE;

3- [(doxﬁﬂ:e'ﬂﬂ\éL@éRBAl\@YLtﬁld%&Bb@kL\B4(M4\)ITRO PHENYL) -
(4- METHYL- CYCL OHEXANECARBONY L

THI @Fﬁ@@-@ﬁé@x&ﬁr@?@%c Q%EC‘,@BONYL) -AMINO] -1-
3-&(%@@%&%%%%%‘@%&%%) (1-

Compound 57 4-[[2-CARBOXY-5- (4-CHLORO-PHENYL) -

THIOPHEN-3-YL] - (4-METHYL~CYCLOHEXANECARBONYL) ~-AMINO] -1-

METHYL-PIPERIDINIUM CHLORIDE;

Compound 58 4-[[2-CARBOXY-5- (4-CYANO-PHENYL) -
m)THIOPHEN—3-YL]—(4—METHYL-CYCLOHEXANECARBONYL)—AMINO]—l—

METHYL-PIPERIDINIUM CHLORIDE;

Compound 59 5- (4-CHLORO-PHENYL) -3- [ (4-HYDROXY -

CYCLOHEXYL) - (4 -METHYL-CYCLOHEXANECARBONYL) -AMINOQ] -

THIOPHENE -2 -CARBOXYLIC ACID;

25 Compound 60 3-[(4-HYDROXY-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINQ] -5- (4-METHOXY-PHENYL) -
THIOPHENE -2-CARBOXYLIC ACID;

Compound 61 5- (4-CYANO-PHENYL) -3- [ (4 -HYDROXY -
CYCLOHEXYL) ~ (4 -METHYL-CYCLOHEXANECARBONYL) -AMINO] -
30 THIOPHENE -2-CARBOXYLIC ACID;
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METHYL- 2- OXO- Pl PERI DI N- 4- YL) - AM NJ - 5- PHENYL- THI OPHENE
- 15 2- CARBOXYLI C ACI D; Conpound 76

W@ 24044588RBOXY- CYCLOHEXYL) - ( 4- METHYL- PCT/CA2003/001912

CYCLOHEXANECARBONYL) - AM N - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D, Conpound 77

3-[ (1 - CYANO PI PERI DI N- 4- YL) - (4- METHYL- 20
CYCLOHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; Conpound 78

3- [ (Qer@ARBAX$2CYCLOHERYEYDRAX K- HETHYL -

CARBITT R Db g T M amd A Moy -

5- (@mmmmemaczg%ﬂ[ommmw CYCLOHEXYL) -

i CPRES, AR AT DY PR R g Y1) - (4-MTaavL-

5' SACETAIHEAANESARBORAN Y- ABMBIOOHEXYHFN Y 4-THIOPHENE - 2 -

CARBONYL) -AMNJ - [2, 2' ]
Bl Tqr%ﬁgé%‘gé i CARBOXYLI C ACI D, 27 WD 2004/ 052885
PCT/ GARRGHEA062912 3-OINOURDiBAthyl-N- (4-methyl-

i\%/EEI'(l -C%RBAI\/DYL Pi% PEEI;DI N-4- Y& RIE)? 2! & Lth%ﬁ%ﬁ{lﬁ e

2- CARBQ%M@DGcAade Conpound 82

3- [ (4- NETHYL- N

o%% ‘ifiﬁi%&% L) A Eﬁf@ @Egméﬁﬁ@ﬂ%ﬁﬁﬁoﬁﬁsoﬂu
C AGixyICamoayn@IB8BRIDIN-4-YL) AMINO] -5-PHENYL-THIOPHENE -
3- [ (1- AM_NOOXALYL- Pl PERI DI N- 4- YL) -

VETHYIEAEREEHHEX AREEARBONYL) - AM NO - 5 PHENYL- THI OPHENE-
2- Cm@ﬁ%ﬁ@ﬂddCGAC|D.349AilMﬂTHMDdCﬁéLéHEXNﬁEﬂXRBONYL - (1-

( 4- METHYL- BENZOYL) - AM NO|

PHENWETHHY GPOENEP P@WP@ ABMBYO oonp Sty Lg S HIOPHENE -

5- {542 AGRBOxvRIIENXET D 3- [ (4- HYDROXY-
CYCLOHEXYL) - (4- I\/ETHYL CYCLOHEXANECARBONYL) - A

Compound - [(2-AMINO-CYCLOHEXYL) - (2, 4- DIC £:ORO—
BENZOYL) -AMINO] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC ACID;
Compound 68 3-[(4-METHYL-CYCLOHEXANECARBONYL) - (1-

OXO-HEXAHYDRO-THIOPYRAN-4-YL) -AMINO] ~5-PHENYL-
20 THIOPHENE-2-CARBOXYLIC ACID;
Compound 69 5- (4-FLUOROPHENYL) - ( (4 -METHYL-
CYCLOHEXANECARBONYL) -1- (METHYL-PIPERIDIN -3 - YLMETHYL) -
AMINO) - THIOPHENE -2 - CARBOXYLIC ACID;
Compound 70 3- [ (1-METHANESULFONYL - PIPERIDIN-4-YL) -
25 (4-METHYL-CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-
THIOPHENE - 2 - CARBOXYLIC ACID;
Compound 71 3- [ (1-METHYLCARBAMOYL - PIPERIDIN-4-YL) -
(4-METHYL- CYCLOHEXANECARBONYL) ~-AMINO] -5-PHENYL -
THIOPHENE -2 -CARBOXYLIC ACID;
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TH OPHENE- 2- CARBOXYLI C ACI D; 15 Conpound 86

3- [ ( 4- HYDROXY- 4- METHYL- CYCLOHEXYL) - ( 4-
WOBIDHIUE28€Y CL OHEXANECARBONYL) - AM NQ| - 5- PHENYL - TP TOPAENE001912

2- CARBOXYLI C ACI D; Conpound 87

3- [ ( 3- HYDROXY- CYCLOHEXYL) - ( 4- METHYL-

CYCL OHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2- 20

CARBOXYLI C ACI D, Comnpound 88

3- [ (4- HYDROXY- 4- METHYL- CYCLOHEXYL) - ( 4-

NETFFPQmm@qEXANE@RBdWIé)'DAWMO SoeHEIY) - NI, WPHENE-

5 [(3 A CYCLO%?%E VETPypPhgRe -2-carboxylic

CYCLSHEXKANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-

3- [(%ﬁﬁ?&&%@ %tme%?ibﬁﬂts thereof.

CY@L@IE)W\IE@@R'@NY the ANt d‘ﬂntS iPHENY oI HirOREEe2- novel

cal 1 Nrerhr obd s BAeReR s p e BB E P T -

I n obel é%rkiﬁ@Mt—CYt:IQ@Hmﬁéedﬂ -MB¥BWL+ on- pr ovi des

nove < -
cycl osg%r}é;@.g{@%ﬁ%{iﬁ% ﬁ%ﬁNo% - BR3QEHENE- 2 - CARBOXYLIC

t hi op&ENe- 2- car boxylic acid conpounds selected from 5

Wm%&ﬁﬁ&%ﬁ%@ NEFBRpIN v -
PI PERL DIEIHIV - CERLBHEIORMGCNPEOATE) - AMDPOUHE- BIENYL -
RO RREAE A e
Pl PERtdaigdudd 75RI FAUDROMEAGET ATEC L. CHERFMBIARBONYL) - (1-

R BN A D DR N Ao S NG SRR Ly THIOBHENE -

CARBOXAHEOATIID, A€oppound 4
3-( 4Col\z/nEpTolﬁhr(;la %CL OHEE f ‘N%%Ré‘g}%y:l ICIYéLOHEXYL ) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] ~5-PHENYL-THIOPHENE-2-

CARBOXYLIC ACID;

"’\
~m

Compound 77 3—[(1;CYANO—PIPERIDIN—4—YL)-(4—METHYL—

20 CYCLOHEXANECARBONYL) -AMINO] - 5-PHENYL-THIOPHENE - 2 -
CARBOXYLIC ACID;

Compound 78 3-[(4-CARBOXY-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL)-AMINO]—5—PHENYL—THIOPHENE—2—
CARBOXYLIC ACID;

25 Compound 79 5-(3,4-DIFLUORO-PHENYL) -3- [ (4-HYDROXY -
CYCLOHEXYL) - (4-METHYL-CYCLOHEXANECARBONY L) -AMINO] -
THIOPHENE -2-CARBOXYLIC ACID;

Compound 80 5'-ACETYL-4- [ (4~-HYDROXY-CYCLOHEXYL) - (4-
METHYL-CYCLOHEXANECARBONYL) -AMINO] - [2,2 '] BITHIOPHENYL -

30 5-CARBOXYLIC ACID;
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15 PYRI DI N- 4- YLMETHYL- AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; Conpound 6 3-[ AZEPAN- 4- YL- ( 4- METHYL-
WEYOLOFHBEYANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENBERICA2003/001912
CARBOXYLI C ACI D, 20 Conpound 8
3-[[ 1, 3] DI OXOLAN- 2- YLMETHYL- ( 4- METHYL-
CYCLOHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; Conpound 9 3-[(1- FLUORO 4- METHYL-
CYCLOHEXANECARBONYL) - | SOPROPYL- AM NQ| - 5- PHENYL- 25
THI oPFEREeundcAIBOXYL | G AERBAMOSEpBLAEGRIRIN -4 - YL) - (4-
3-[( HORGY ; -
CYQ@@MNE@%%W ECARRONL) - 2RRG 55F | LHIOPHENE
THI OPHEARBOXYTARBARYDF C ACI D; Conpound 11

(- VTP G A0 BN - K L VERNE. (7

Pl PECKDAFLRIINCH-GR) DEMING] \AD B2IDFL.0FEBESBHENE - 2 - CARBOXYLIC
PCT/ 03/ 001912 Conpound 12 3- [(2 - ACETYLAM NO

-4- - CYCLOHEXANECARBONYL) - | SOPROPYL -AM N(J -5

- PHEI\NQqu'HCUBHENEE» 2[ (ICARBORYKACYACP [PERIRTNGHYANLL 3 (4 -

00 ST TR N B R R P RS s FRRRTEE:

ACI D2 - Corp@{fid CLAC3D} ( 4- METHYL- CYCLOHEXANECARBONYL) -

gﬁéo%% %E%I%HY @ﬁrp ou ng @Eﬁ}%: lil—‘5!"ZC3:>5)_|’§’\I'£M%No] -5-

3- [ ( BHENVDROM-OCPYENOHEXYAR B NET YLD ;

g%%ﬂ%N%@%m&%ﬂﬂ%& o H PRy -

oun
3- [ (@¥eNDRGXY) M (NOMEYRIOHFXYIOHERANECARBONYL) -AMINO] -

THIOPHENE-2~CARBOXYLIC ACID;

15 Compound 86  3- [ (4-HYDROXY-4-METHYL-CYCLOHEXYL) - (4-
METHYL - CYCLOHEXANECARBONYL) -AMINO] -5- PHENYL,- THIOPHENE -
2-CARBOXYLIC ACID;

Compound 87  3- [ (3-HYDROXY-CYCLOHEXYL) ~ (4 -METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5 - PHENYL - THIOPHENE -2 -

20 CARBOXYLIC ACID;

Compound 88  3- [ (4-HYDROXY-4-METHYL - CYCLOHEXYL) - (4-
METHYL- CYCLOHEXANECARBONYL) ~AMINO] -5- PHENYL - THTOPHENE -
2-CARBOXYLIC ACID;

Compound 89  3- [ (3-HYDROXY-CYCLOHEXYL) - (4 -METHYL -

25 CYCLOHEXANECARBONYL) ~AMINO] -5 - PHENYL - THIOPHENE-2-
CARBOXYLIC ACID;

Compound 90  3- [ (3-HYDROXY-CYCLOPENTYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5 - PHENYL,- THIOPHE -2
CARBOXYLIC ACID;

30 or pharmaceutically acceptable salts thereof.
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METHYL- CYCLOHEXANECARBONYL) - AM NOJ - 5- PHENYL- THI OPHENE-
15 2- CARBOXYLI C ACI D, Compound 17 3- [ SOPROPYL- (4
WO MBETMRASSCYCLOHEX- 3- ENECARBONYL) - AM NO| PCT/CA2003/001912
- 5- PHENYL- THI OPHENE- 2- CARBQXyLI C ACI D; Conpound 25
3- [ (4- METHOXYI M NO- CYCLOHEXYL) - (4 20
METHYL' - CYCLOHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE
- 2- CARBOXYLI C ACI D, Conpound 28
3- [ | SOPROPYL- ( 4- METHYLENE-
CYCL DREXANEDARBANELY » ANMNGreSeRHENYY e TH (OPEEREides novel

CARBONA G2 CODOAT Abony1) -aminol -5-phenyl -

CYcL bpxy THT RAHYDRONDYRAGS AlectAll Kohm 5-
PHENYL- THI OPHENE- 2- CARBOXYLI C ACI D; Conpound 32

3- [ (2- AZI DO- 1- METHYL- ETHYL) - ( 4- METHYL-

CYGL ChIEXAMECARBONYE ) { A -NERESXPHENREEN) -ORPHEREER- 3 3UL) -
CARB

e St R s S

VETHYLPER RERTOMY- 2R YEMFORIAAGEAMING] - 5- PHENYL- THI OPHENE

é_Fi§£*§§ﬁ§$%!é;é§i;2%&&$&§§§%§é&éﬁ;—EHENYL—THIOPHEN—3—YL)-

( TETRAHVERC THYORYRAKANEARBONVILNCRME NOHENEY YR -OPHENE-

o [ PoP ORI BRER R F G ENE. V1) -

(4- VEdhfybufdy G OCHEXANEQARBAINYIL)- CANL OITE x AVETOAREPN YT, METHYL

T o T S—

CYCL CHE@NEGARBONYL ) - AM NO| - 5- PHENYL- THI OPHENE- 2-

5 [ (TR Aoy CL R AN AR L PHIEXANECARBONYL) -

15 PYRIDIN-4-YLMETHYL-AMINO] -5~PHENYL-~THIOPHENE -2 -

CARBOXYLIC ACID;
Compound 6 3- [AZEPAN-4-YL- (4-METHYL-
CYCLOHEXANECARBONYL) ~AMINO] -5-PHENYL-THIOPHENE-2 -
CARBOXYLIC ACID; ‘
20 Compound 8 3-[[1,3]DIOXOLAN-2-YLMETHYL- (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE-2 -
CARBOXYLIC ACID;
Compound 9 3-[(1-FLUORO-4-METHYL-
CYCLOHEXANECARBONYL) - ISOPROPYL-AMINO] -5-PHENYL-
25 THIOPHENE-2-CARBOXYLIC ACID;
Compound 10 3- [ (1-FLUORO-4-METHYL-
CYCLOHEXANECARBONYL) - ISOPROPYL-AMINO] -5-PHENYL -
THIOPHENE~2-~CARBOXYLIC ACID;
Compound 11 4-[(2-CARBOXY-5-PHENYL-THIOPHEN-3-YL) ~
30 (4-METHYL-CYCLOHEXANECARBONYL) ~AMINO] -1 -METHYL -
PIPERIDINIUM CHLORIDE;

29



OXO HEXAHYDRO- THI OPYRAN- 4- YL) - AM N - 5- PHENYL- 15
THI OPHENE- 2- CARBOXYLI C ACI D; Conpound 38
W 24op 0 28€ARBOXY- 5- PHENYL- THI OPHEN- 3- YL) - PCT/CA2003/001912
( 4- METHYL- CYCLOHEXANECARBONYL) - AM NQ| - METHYL} - 1- METHYL
- PI PERI DI Nl UM CHLORI DE; Conpound 39
3-[ (i -ETHYL- Pl PERI DI N- 4- YL) - (4- METHYL- 20
CYCLOHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D, Conpound 40

( ConSORRODA_- Pl PER( DIACHEYVAMING - 4 -METHYL -

%ﬁ%@ﬁ%@ﬁ@%ﬁﬁw oun@\@%ﬁ@@%ﬂ CPHENE:

3 [ ( FHNEHERNE

Pl PERL - L- - 2= YLl C
AG D EBNBELAT 42 3 L[ IO ﬁ%?L@%‘?W%@
Pl PERKO} ¥ (ZLOHE]XYQ'.A - METIY] - SOV ERREXANEOARBEINY ) eaMoNet .1 ¢
30 5; gj‘g-ENYL THI OPHENE- 2- CARBOXYLI C ACI D; 31 WO

2004? 885 PCT/ CA2003/ 001912 Conpound 43

( RogZdb N DAVETHYL{ @FI'PMI)H—YMCMEE@MXANECARBONYL) -

a%%@%%wﬁ% BN A G

( CARETHDY GYCOEOHEXYL) - (4- METHYL- 5

CY%%@%@% @m{% %y E@C\%HETX@L?D N v,
3-1( GYWMMW%MNWLPHEML ~-THIOPHENE-2-

METHYL - CYCL(]—|EXYL AM NQ| - 5- PHENYL - THI OPHENE- 2-
CARBEIRE*E A& BCT %0 Conpound 48

3- [ (¢ohisdulnd 18| PER} D[ MAWﬁRbXMMi»ﬁT T, OHEXYL) - (4-
CYCLOHEXANECARBONYL - 5- PHENYL- THI OPHENE- 2-

CARBEHLY lc AELEHE %ﬁﬁp ) ~AMINO] -5-PHENYL-THIOPHENE -
4- {5( 2- CARENRCY ;1o REENYL- THI OPHEN- 3- YL) -

Compound 17 3- [ISOPROPYL- (4-METHYL~-CYCLOHEX -3 -
ENECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 - CARBOXYLIC
ACID;

Compound 25 3-[(4-METHOXYIMINO-CYCLOHEXYL) - (4-

20 METHYL-CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -
2-CARBOXYLIC ACID;

Compound 28 3- [ISOPROPYL- (4-METHYLENE -
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE-2 -
CARBOXYLIC ACID;

25 Compound 31 3-[(2-HYDROXY-4-METHYL-
CYCLOHEXANECARBONYL) - (TETRAHYDRO-PYRAN-4-YL) ~-AMINO] -5-
PHENYL-THIOPHENE-2-CARBOXYLIC ACID;

Compound 32 3-[(2-AZIDO-1-METHYL-ETHYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL~THIOPHENE -2 -
30 CARBOXYLIC ACID;
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(4- METHYL- CYCLOHEXANECARBONYL) - AM NQJ - 1- METHYL- 15
AZEPANI UM CHLORI DE; Conpound 52

W@2(04/05sBENZYL- Pl PERI DI N- 4- YL) - ( 4- METHYL- PCT/CA2003/001912
CYCLOHEXANECARBONYL) - AM N - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D, Conpound 63

3-[(1- FORWYL- PI PERI DI N- 4- YL) - ( 4- I\/ETHYL 20
CYCLOHEXANECARBONYL) - AM NJ] - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D, Conpound 64 3- [N N -Dinethyl-N

( 4- ngemgeund 33| oh&nE@c%ém«rFYCia@lﬁ%E%}iBogY )phéhyl
-thi . PTPEREBIROX Yy ifer@fi ’—A§1§N§P”E’°éﬁ§im@5 THIOPHENE -
3-[ (4- METHYL- CYCLOHEXANECARBONYL) - ((1-
VETHYLCAREORMIPCPERII N- 4- YL) - AM NJ - 5- PHENYL- THI OPHENE

. [2( S@ﬁw g dg M%&YES?L?}&EXANECARBONYL)

I\/E'ISI—WEEII.RP@Y‘DRPI PERDEY RAN}-2AY|L.) ARMKITP: 55 FHEBYWIL--THEOPHENE-

E@W}% g | D; 32 WD 2004/ 052885
PCT/ 1 npound 68

3- [ (GeiETudA_36YCL CHEXNNECARBOKIYL S = PHENYL - THIOPHEN -3 - YL) -

e e S e

3- [ ( RINVERIHANESYL EEDYREI;PERI DI N-4-YL)- 5 (4

THICEPERES Clraodti] AL B.-EoNBbtr S s

[ ( 1- VETHOMGARRAARSON B )PERI IOV 46— PHENYL { TH TOPHENE - 2 -

- MET ECARBONYL) -AM NQ -5 - PHENYL-

THI M{%@%OXYU C ACI D, 10 Compound 74

3- [ ( Geotyichid GARBAMDYL ¢ RIMRERVD Ny dE.OHEXANECARBONYL) - (1-

(4- NETHYL - CYCLOHEXANECARBONYL) - Al 5- PHENYL -

i1 CPHENE S CRREORT T RO G o 76 PIEALL-

3- {5( #u MR -CY \YL) - (1-
Compound 38 4-{[(2 —CARBOXY—S—PHENYL—THIOPHEN—3 -YL) -
(4—METHYL-CYCLOHEXANECARBONYL)—AMINO]-METHYL}—l—METHYL—
PIPERIDINIUM CHLORIDE; )
Compound 39  3-[(l-ETHYL-PIPERIDIN-4-YL) - (4-METHYL-

20 CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE-2-
CARBOXYLIC ACID;

Compound 40 3-[(1-ISOPROPYL-PIPERIDIN-4-YL) - (4-
METHYL-CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -
2-CARBOYLIC ACID;

25 Compound 41 3-[(4-METHYL-CYCLOHEXANECARBONYL) -
PIPERIDIN-4-YL-AMINO] -5-PHENYL-THIOPHENE - 2 -CARBOXYLIC
ACID;

Compound 42 3-[[1- (4-METHOXY-BENZYL) -2-0X0O-
PIPERIDIN-4-YL] - (4-METHYL-CYCLOHEXANECARBONYL) -AMINO] -
30 5-PHENYL-THIOPHENE-2-CARBOXYLIC ACID;
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VETHYL- 2- OXO- Pl PERI DI N- 4- YL) - AM N - 5- PHENYL- THI OPHENE

- 15 2- CARBOXYLI C ACI D; Conpound 76

WG 240 45B8RBOXY- CYCLOHEXYL) - ( 4- METHYL- PCT/CA2003/001912
CYCLOHEXANECARBONYL) - AM N - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D, Conpound 77

3-[ (1- CYANO Pl PERI DI N- 4- YL) - (4- METHYL- 20
CYCLOHEXANECARBONYL) , - AM NQ - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; Conpound 78

3-[ (QQ@({QB‘@(‘#3CYC|_@}| AZIDR-YEMEEYL-ETHYL) - (4-METHYL-

CYCL@I@%ME@&&%@M&%MMN& -%HEHiékfyf! B i 2 -
CARBOXYLI C ACI D, 25 Conpound

3- [ ( TARPGANICYECBPPERI DI N- 4- YL) (4-

VET %M [ XANECA L NE-
2- C;%!I’Sm YLI C ACI D, @Wy_%réﬂmzl et

3-[X QYWBBWB@\ML)PHENYL THIOPHENE-2-

oxo L410\(5%)c AM NO - 5- PHENYL- THI OPHENE- 2- CARBOXYLI
gﬁ%%& Wb 2004/ 052885 PCT/ CA2003/ 001912

Oorrp@‘almplggi 3:7[ (1-3M Ne@mﬂw Y PERHEAYES ARBPNES)

¥
%W%@ ey -QWP%YE JFﬁ@)\PﬂaEI\TE!-llZOPHENE-

@A]R-BKDFKD)MACWETHYL CYCLOHEXYL) - (4- 5 METHYL-

BRI ) M08y o T s

3- [(GYGWEEMWEBOJHEMYH)MJ(NDJNEFIHHENYL -THIOPHENE-2-

CyCL L) - AM NQ - 5- PHENYL- THI OPHENE- 2-
CARBW%?%@%O Conpound 88
3- [(%zhf@ﬁ@(\&—% VETHY [ 2 -CYEBOREXSE PHEMYL - THIOPHEN -3 -YL) -

e T R TR S
3 |5 Bz ENDRONY-CBYCROBEXYL) - (4- METHYL-

l Compound 52 3-[(1-BENZYL-PIPERIDIN-4-YL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE-2 -
CARBOXYLIC ACID;

Compound 63 3-[(1-FORMYL-PIPERIDIN-4-YL) - (4-METHYL-
ﬂ)CYCLOHEXANECARBONYL)-AMINO]-5—PHENYL;THIOPHENE—2—

CARBOXYLIC ACID; ‘ ‘

Compound 64 3-[N',N'-Dimethyl-N- (4-methyl-

cyclohexanecarbonyl) -hydrazino] -5-phenyl -thiophene-2-

cérboxylic acid;

25 Compound 65 3-[(4-METHYL-CYCLOHEXANECARBONYL) - (1-
METHYL-1-OXY-PIPERIDIN-4-YL) -AMINO] -5-PHENYL-THIOPHENE -
2-CARBOXYLIC ACID;

Compound 66 3—[(4—METHYL—CYCLOHEXANECARBONYL)—(1—
METHYL-1-OXY-PIPERIDIN-4-YL) -AMINO] -5-PHENYL-THIOPHENE -
30 2-CARBOXYLIC ACID;
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CYCLOHEXANECARBONYL) - AM N - 5- PHENYL- THI OPHENE- 2- 15
CARBOXYLI C ACI D; Conpound 90

WG 240i/85248ROXY- CYCLOPENTYL) - ( 4- METHYL- PCT/CA2003/001912
CYCLOHEXANECARBONYL) - AM NQ - 5- PHENYL- THI OPHE- 2-
CARBOXYLI C ACI D; or pharmaceuticaly acceptable salts
thereof. 20 In one enbodi nent, the present invention
provides novel 3- [(4-nmethyl -cyclohexane -carbonyl)
-am no] -5 -phenyl- thiophene-2-carboxylic acid -
conpEemRin®$8| n ofel BEHIHYENCY CLOREFNKARBONKL en 1 on

provy Qgsﬂﬂg%ﬁlmoc %ﬁESHﬁQﬁN haw NdaRtibPnsulishisut ed or

substit ut
benz8yIQREENET@-CHORBABKYIC tAflIdphene- 2- car boxyl i ¢ aci d

Z?'D:% I?%;%J%E‘NZOYL?FP}[)%%F%%&%& PIPERIDIN-4-YL) -

2- YL METHYIHYAMONOLOBE RMENVARBDHIVGPHEMEN Q1 CARBBVILI-C

16 ST SV RS AN BUTY) (2,4

Dl CHCORSOWBENZQYL ) - AM NOMEFHREEANBANGYICAHENR-IPIN-4-YL) -

LR - —

(2- chHmm&mem)zBananq: -A:mmet hyl - pent yl - anmoni um

tr t E Ilaor O‘ﬁfﬂ%tE %g&%ﬁ&p@%ﬁﬁw%%mpmmmw-YL) -

DI CHK@@'BWZ—@YCLOAM{N@:C&E@NENYLAMH@D#EI\EENYL -

{2- [? @&%@@%‘D@%%%W@ﬁ%wms YL) -

(2, 4- CbtgdEROTBENZOY[ ) 4 MATNOL~ PRORY G x AN MR BidMivs.) - (1-

o L OB TNG REC B 5T A 4B G Bt: - PHENYL - THTOPHENE -
BENZOYEAREMYNT BePHENYL- THI OPHENE- 2- CARBOXYLI C ACI D

Compound 76 3-[(4-CARBOXY-CYCLOHEXYL) - (4-METHYL-

o~

CYCLOHEXANECARBONYL) - AMINO] -5-PHENYL- THIOPHENE - 2 -
CARBOXYLIC ACID;

Compound 77  3- [(1-CYANO-PIPERIDIN-4-YL) - (4-METHYL-

20 CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;

Compound 78  3- [ (4-CARBOXY-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5- PHENYL, - THIOPHENE - 2 -
CARBOXYLIC ACID;

25 Compound 81  3-[(1-CARBAMOYL-PIPERIDIN-4-YL) - (4-
METHYL- CYCLOHEXANECARBONYL) -AMINO] - 5- PHENYL-THIOPHENE -
2-CARBOXYLIC ACID;

Compound 82  3- [ (4-METHYL-CYCLOHEXANECARBONYL) - (7-
OXO-AZEPAN-4-YL) -AMINO] -5- PHENYL - THIOPHENE - 2 - CARBOXYLIC

30 ACID;
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15 Conpound 72 3-[N (2, 4-Dichl oro-benzoyl)-N , N

di met hyl - hydr azi no] - 5- phenyl -t hi ophene- 2- car boxyl i c
wa@eood/o588srpound 84 3- [ ETHYL- (4- METHYL- BENZOYRQT/CA2003/001912

-AM NO| -5- PHENYL- THI OPHENE- 2- CARBOXYLI C ACI D; 20 or

pharmaceutically acceptable salts thereof. In one

enbodi nent, the present invention provides novel 3-[(

6- menber ed heterocycle -2-carbonyl)-am no] - 5-

phenyl -t hi ophene- 2-car boxylic acid conpounds sel ected
25 f rénmpcodp8and 220 (1-AMINOOXALYL-PIPERIDIN-4-YL) - (4-

AR A REY DRV CBTNE, 2 BT IR

Conpbtﬁ?diBZ)XY&Ipl BOPROPYL- ( 5- METHYL- TETRAHYDRO- PYRAN-

A4 DR?‘%%\)%‘%%M 05 E@%?&zgpdgﬁg%f%ﬁ&%%nd(go

3- 5[ MEERRGRYICL.OHSX ANETARAONTET RAMYRRD- 5 PRNWINTHIOPHENE -

i&:IC@Q_B%E%%{LﬁgI %@ ; 5- PHENYL- THI OPHENE- 2- CARBOXYLI C

3 [ | Schipiald @3- VETHY(3 34;Y®RDK¥P(CIRCL@-I-EXY5:) - (4-METHYL~

R@%@ﬁ%@@%ﬂqﬁﬁ ti cgflé‘[y ac@ggg 5 sal ts
tﬂgggmlﬁxﬁnlmacenbsdl nment , th: viral i |Im‘ ection is
NGBl B3 EI 2V SRR oe bt | e o
Hep aMETHﬁJ @Y\omHEXANEM)RBdmw namzNoaL 5 e@mﬂe&}z TOPHHESE -
(BVDV) chol era virus, dengue fever virus,

Japa?'le faffFtPs virus and yel l ow fever virus. 15
I n aneddsurizedi nent (3 ttherBkavoyCTosEA I eqli-MBTHSL -

CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE-2~
15 CARBOXYLIC ACID;

Compound 90 3- [ (3-HYDROXY-CYCLOPENTYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHE-2 -
CARBOXYLIC ACID;
or pharmaceuticaly acceptable salts thereof.

20 ‘
In one embodiment, the present invention provides novel
3-[(4-methyl-cyclohexane-carbonyl) -amino] -5-phenyl -

thiophene-2-carboxylic acid compounds.

25 In one embodiment, the present invention provides novel
compounds having 3-[{(unsubstituted or substituted-
benzoyl) -amino] -5-phenyl -thiophene-2-carboxylic acid

selected from:

30 Compound 7 3—[(2,4-DICHLORO—BENZOYL)-[1,3]DIOXOLAN—
2-YLMETHYL-AMINO] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC ACID;
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Hepatitis C viral infection. In one enbodi nent, the

present invention provides a 20 nethod for treating or
w@e@ensshg a Flaviviridae viral infection i nPer/basio3/001912

conprising admnistering to the host a

t herapeutically effective anmount of at |east one

conpound according to the invention described herein.

25 In one enbodi nent, the present invention provides a

met hod for treating or preventing a Flaviviridae vira

i nf e€empanndy 18 hos$ - €OMAEISONGTRET 21t MEBYLGUTELY hé2, 4-

host p FRHARENAGE) L ¥u Bl IR CLInEIRDHRl oBlmlJ east

one ~conmpound according to the invention described

her eCERBIXYIE AGIDher conprising adm ni stering at

| eas itiopa N ose m.\j.r eki _
or ot cBRSnE NG 05 (R Sane Bl Sty tdisEpeastPD

i ni5i 62 t ol ona teinzpyl y renasd -3nebht b penvtylal anfreniicase

i nhi pjt | munopudul ati ng agent, anti oxydant agent,
antig5%€i§?€ﬂac§58ggf t herapeuti c vacci ne,
hepatogpaiel 29nt agen(l-MINOMESENS €2 afETHYL-BUILHLDAE2, 4 -

1 bagf TR B e AR < R P bR R g -

amntarBoxyLId Bozpee, thynosin, N acetyl cysteine or

i PaPRetuh 23 ; o REERRRLTE 5 mn B et OB -

| n oz, £MmrHITR0- BENReY DY -8END ] i- PRePY L pATRIMBIHYES a
15 phar maceuti cal ositiQn conprising at |east one
conpﬁwwaméﬁgo %&ﬁ@ggggfggé?#h%ntion descri bed herein
and etmpaasd erne phar (EeINocatyoRECHPt-a(d, @ -OdCHLeROo -

or exchgi%nt.
BENZOYL) ~AMINO] -5~PHENYL-THIOPHENE -2 -CARBOXYLIC ACID;
15 Compound 72 3-[N-(2,4-Dichloro-benzoyl) -N' ,N' -

dimethyl-hydrazino] -5-phenyl -thiophene-2-carboxylic
acid;

Compound 84 3- [ETHYL- (4-METHYL-BENZOYL) -AMINO] -5-
PHENYL-THIOPHENE-2-CARBOXYLIC ACID;

20 or pharmaceutically acceptable salts thereof.

In one embodiment, the present invention provides novel
3-[( 6-membered heterocycle -2-carbonyl)-amino]-5-
phenyl -thiophene-2-carboxylic acid compounds selected
25 from:
Compound 22 3- [ISOPROPYL- (5-METHYL~ [1, 3] DIOXANE-2-
CARBONYL) -AMINQ] -5-PHENYL-THIOPHENE -2 ~CARBOXYLIC ACID;
Compound 27 3- [ISOPROPYL- (5-METHYL-TETRAHYDRO - PYRAN -
2-CARBONYL) -AMINC] -5-PHENYL-THIOPHENE -2 - CARBOXYLIC
30 ACID;
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20 I'n one enbodi nent, the present invention provides a
phar maceuti cal conposition conprising at |east one

W@ orposes8s according to the invention descri bedP@ECaR2003/001912
and at | east one pharmaceutically acceptable carrier
or excipient and further conprising at |east one 25
addi tional agent chosen fromviral serine protease
inhibitor, viral polynmerase inhibitor, viral helicase
i nhi bitor, inmmunonudul ati ng agent, antioxyd ant agent,
ant i GREPRERA| 2%hgens - (L HRPRPRIG (& -VEEEY heTETRAHYDRO - PYRAN -

hepabophRbefTN! L50by ﬂ-sjl%%% nb. faa
20047 0S DAoLy AN o 001%% t ar}%gﬁe? %ﬁ%%o : rreI\ne‘tO
the &8dPiional agent is interferon a, ribavirin,

si|yeufLERLy YM 3Lﬂﬁ§é%§§%%ﬂaq3lﬁETﬁgﬁniqgj YDRO-2H-

ri bozyne, thynosin, C cyst ei ne or’ cyclosporin.
5 | PERANeAHORRBANTL) ~AMLNO] serRHENYPr-GHEQBEENEHL hi t or

is a YA .serine protease inhibitor. In one
enbog%%%§¥?ﬂ%¢€% pol ymerase inhibitor is a

f | avievi phaaeaqmibimed dgeatodptiidler sals | tharef .
enbodi ment, viral helicase inhibitor is a
flaviviridae helicase inhibitor. In further
enmbodinnmen¢ ssmhadialenser tie pnetledaéettihbbitorchios ddC¥rom
ser rotease 15 inhibitor; viral polynerase
[ nm E??g%V?EPﬁ«iyﬂESFiﬁ%?ase inhibitor; viral helicase
i nhi Bit one | snddimeak| calse Hlakiibitas. in2&-dinOAe chosen
enbodi e t.here is rovi&g&,a thod for _inhibjting
or rgaﬁ%irﬁfﬁq%}¥§cFiV'f§so praggﬁb??ﬁ%Fﬁgedlarrhea
virus (BVDV), hog cholera virus, dengue fever virus,
Japanese encephalitis virus and yellow fever virus.
15
In another embodiment, the Flavivirus infection is

Hepatitis C wviral infection.

In one embodiment, the present invention provides a

20 method for treating or preventing a Flaviviridae viral
infection in a host comprising édministering to the
host a therapeutically effect ive amount of at least one

compound according to the invention described herein.

25 In one embodiment, the present invention provides a
method for treating or preventing a Flaviviridae viral
infection in a host comprising administering to the
host a therapeutically effective amount of at least one
compound according to the invention described herein

30 and further comprising administering at least one

additional agent chosen from viral serine protease
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in a host conprising adm nistering a therapeutically
ef fective anobunt of a conpound according to the

WO pooefo5iseh descri bed herein. 25 I n one enmbodi NnRET/CA2003/001912
there is provided a nmethod for inhibiting or reducing
the activity of viral polynerase in a host conprising
adm nistering a therapeutically effective anount of a
compound according to the 30 invention described
herein and further conprising admnistering one or
noreivhihﬂt@blyﬁéﬁésEOlYmﬁiﬂﬂaminhiEStNt)2@@@ﬂ05@885ase

PCT/ ¢ 19 t, I e
T SRR 0015 o £, 0 TSRS Bl TSGR
enbodnrehect e el ag@hynetmlq@tacmdapse,ndant 5 )
o BEDYIBEASCect e O SRR benkl T Ao RO Y TBT B5€ 8

0 n F th

ase s provi ded
a cbnblnatlon 10 conpr|S|ng a Ieast one compound -

accordi ng t h ve |on scri bed herei n.and e
or nggeog dé@%(ﬁ%ﬂfpg age%tad §8ﬁa?r%%$%ﬁr¥ﬁ 1 EFFg%ron
pr ot @aseibaiii Birt 0lsi 1yWinh aha PIRINYRET a8 et THBIH0r1 ANd

viral helicase inhibitor, inmunonudul ati ng agent
ant i BRRERT I BRye HLLOFENS nt F AR aN -ag6RY] @ Yégﬁﬁ&§uPFc

vaccicpelosh&Pat oprot ect ant agent or antisense agent.
I n one enbodi nent, the corrpound and addi ti onnal agent
ar & admi ni stered sequentlally 20 I n one enbodi nent,

t he Qﬁngﬁérghﬁﬂﬂim%gg'ttﬁ@r@ﬁaﬁﬁ$%Q&de§r§lf§Hnfo%E%ESH is

si mul t aneously. The conbi nations referred to above nay
convBaPehttis e vizglpiekegitien f(HEVUse in the formof a
phar maceut i cal

In one embodiment, the present invention provides a

15 pharmaceutical composition comprising at least one
compound according to the invention described herein
and at least one pharmaceutically acceptable carrier or

excipient.

20 In one embodiment, the present invention provides a
pharmaceutical composition comprising at least one
compound according to the invention described herein
and at least one pharmaceutically acceptable carrier or
excipient and further comprising at least one

25 additional agent chosen from viral serine protease
inhibitor, viral polymerase inhibitor, viral helicase
inhibitor, immunomudulating agent, antioxydant agent,
antibacterial agent, therapeutic vaccine,
hepatoprotectant agent or antisense agent.

30
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formul ati on and thus pharmaceutical fornulations

conprising a conbination as defined above together
waowaoh/osesphar maceuti cal |y acceptabl e carrier theeBECANI03/001912

conprise a further aspect of the invention. 30 39 WO

2004/ 052885 PCT/ CA2003/ 001912 The i ndi vi dua

conponents for use in the nethod of the present

i nvention or conbinations of the present invention

may be adm nistered either sequentially or

Si mnulnaaeouls¢y embosiépaniaf ecloy acidibioeal phgantadeut i cal

5 fornulatlons I n .one enbodi nent, the present

i nverfFeht %?%Wﬂﬂe§”@ﬁ¥lrh%e %ﬁ1X?u@oW66hﬁﬂm%ccordlng to

the iiRvepié@pideser,i badntAeled nxfl%z%ﬁ@atwygndym, N -
preventggg Flaviviridae viral 10 infection in a host.
0

I n oRES e ThRine PHechFERWRTIiMvent i on provi des the
uses; of a conpound according to the invention described
herein for the manufacture of a nedicanent for .

t r eafPngRe c?MRREVERE Nl el isegling| aypeake linkibétponis a
in aghgelividiidd s%@?n@@ﬁ%é?é%t inhf6iPE.L£Sent invention

provides the use of a conpound according to the
i nveRRi 8RS deBkadipedt  heketh ddymenhs i tnthdisorr édusi ng

the agtiviiy£fe xbg%erg% quﬁlrl% I i.n a host. 20 It

wi Il be appreciate ose s Ped in the art that
thé)é@nﬁ@@rﬁﬁbQQ1m§@§orW%Wﬁiahﬁlﬂhashel@hthﬂﬂr iimventi on

can %QQ%@%Ithéé“heﬁlcQ%@tIﬁh he. conpounds of formula

may thus exist int orn1o two different optical 25
isoners (i.e. (+) or (-) enantioners). Al such

enantj opeLs, and. mixt lLes, t hereof including racemc

viral serine protease inhibitor is HCV serine protease
15 inhibitor;

viral polymerase inhibitor is HCV polymerase

inhibitor;

viral helicase inhibitor is HCV helicase inhibitor.

20 In one embodiment, there is provided a method for
inhibiting or reducing the activity of viral polymerase
in a host comprising administering a therapeutically
effective amount of a compound aécording to the
invention described herein.

25
In one embodiment, thére is provided a method for
inhibiting or reducing the activity of viral polymerase
in a host comprising administering a therapeutically
effective amount of a compound according to the

30 invention described herein and further comprising

administering one or more viral polymerase inhibitor.
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m xtures are included within the scope of the

i nvention. The single optical isoner or enantioner can
wheoosbsmshed by nethod well known in the art, BCUDOA283/001912

30 chiral HPLC, enzymatic resolution and chiral

auxiliary. 40 WD 2004/052885 PCT/ CA2003/001912

Preferably, the conpounds of the present invention are

provided in the formof a single enantioner at |east

95% nore preferrably at |east 97% and nost preferably

at | Basane) @wbpadpeni, twacloppéméﬁ%ﬁ%glseﬁaﬁtlﬁﬁh‘é%rl@e

Mor evpfatqlh??gjfn%hr%%@_tconpound of the present invention

are In he (+) enantioner at |east 95%
free of the corresponding ( )enanti oner. 10 More

pr ef & ewngﬁgwgum%ﬁl K@éf—‘é&@tlg YV eRhI_ QL ABSnt

in the formo +) enan r at least 97/%free

of 5t RéA-cmlyveeperding (-) enanti oner. More preferably
the conpound of the present invention 15 are in the
formof the (+) enantionmer at |least 99%free of the
cor r &s pordiemppoflihemnamtimriepolymesasories BICY prlpderase.
enbodi ment, the conpounds of the present invention
are in the formof the (-) enantioner 20 at |east 95%
fr eemfortdnerrbodnimeqmndjhagre( i+p pneviidesher cobsnation

ferably .t he c ound of the es ept.i are
P SRt ings o REREE b leckBuBl SE- A UCEb, AR
of t hevenrices ﬂeedrr@ec( ﬁexerianhndnene @5 nidree additionnal

ferably th th
R SHoGE™L RED -9 e fEF OB DA 1o85at ORFT50

of theravrgayperdiagifibienanthametral heliikhsal so be
appreci ated that the c %unds in 30 a cord

n it
P Freefiort n R OR B R P B e CRA-BRet oot
chisr aht eIHRS a1 TAge KO MOIEIEP et 1 & Oraad imenay

hepatoprotectant agent or antisense agent.

In one embodiment, the compound and additionnal agent
are administered sequentially.

20
In one embodiment, the compound and additionnal agent

are administered simultaneously .

The combinations réferred to above may conveniently be

25 presented for use in the form of a pharmaceutical
formulation and thus pharmaceutical formulations
comprising a&;ombination as defined above together with
é pharmaceutically acceptable carrier there for compriée
a further aspect of the invention.

30
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41 WD 2004/ 052885 PCT/ CA2003/ 001912 thus exist in the

formof different diastereoners. Al such
walr@gnssedner s and m xtures thereof are incl udedr/CA2003/001912

within the scope of the invention. The single

di astereoner can be obtai ned by nethod well known in 5

the art, such as HPLC, crystalisation and

chr omat ogr aphy. There is al so provided a

pharmaceutically acceptable salts of the conpounds of

t he [Fheséndivituerdt icompoByntdeforl@dskeim the method of the

phar nmaceutical l y .accept abl e sal t.s_of conpounds are

moant SERORE HRITVRAT P BRAHTRICRUL] R8I TY° SeSastabl o

I nor ganent do nerygdel edatnistaredl kashsr fe@mpltEnldl, or

suitabl e acids i.ncl,ude hydrochloric, .hydrobromc, .

Sul pROPELES AT BRI oo Gilipined (PR Spg s cal

phosgbemitatinecol lic, lactic, salicylic, succinic,

t ol eune- p-sul phonic, tartaric, acetic,

trifluoroacetic, citric, nethanesul phonic, formc

benzahconaaémwddimenmaphhéa¢$§ueﬁ%<Subaﬂoﬁ%m;gﬁuwiﬁes t he

benzenesul phoni ¢ aci ds. er acids such as oxalic,

whi | élsﬁo?lfi?l qqgr@%@pvggcggébrp%r%g t FERFRyOR described

accepkablie, foRtlatusef ol geevdrttiegnmelhai €Sridae viral

obt ai,ni_ng. t he conpounds of the invention and their

phé?ﬁBEQEF?%%FVyaag8§EtabIe acid addition salts. 25

Sal t gndehé vatbddiaenapptRerpedtasasehttdda-Alikaki ¢ he

metal (e.g. sodium lithium potassium, alkaline

eart i° r@ga? FIRPURAR GRESFEHYY RomtbRi &Y Sl MR dppcribed

(WhemnerBihSfoCkrt abkikdcsatd of 42n¥@L 2R 052888 reating

PCT/ CA2003/ 001912 References hereinafter to a

conpSUNBr &Y idichG VéreheFlaivdrepohnfactirfedn a host.
coppounds and their pharmaceutically /

In one embodiment, the present invention provides t he
use of a compound according to the invention described
herein for inhibiting or reducing the activity of wviral
polymerase in a host.

20
It will be appreciated by those gkilled in the art that
the compounds in accordance with the present invention
can contain a chiral centre. The compounds of formula
may thus exist in the form of two different optical

25 isomers (i.e. (+) or (-) enantiomers). All such
enantiomers and mixtures thereof including racemic
mixtures are included within the scope of the
invention. The single optical isomer or enantiomer c an
be obtained by method wéll known in the art, such as

30 chiral HPLC, enzymatic resolution and chiral auxiliary.
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acceptable salts. 5 In one enbodi nent of the

i nvention, the pharmaceutically acceptable salt is a
wGaowismssal t. I n one enbodi nent of the i nventPONCARIN8/001912

pharmaceutically acceptable salt is a lithiumsalt.

10 In one enbodi nent of the invention, the

pharmaceutically acceptable salt is a potassiumsalt.

Applicant has also filed a co-pending US regular 15

application 10/166, 031 on June 11 2002 entitl ed:

COVPEURIDSE AN MENEORSMPORIHE L TREATIVENTEIOR IPREVENDL Chire

OF | NEEGTLONS t ' i

her egkéy#%%:%ﬁglortglteeggﬁy r efa{er erﬁ%g.g gﬁ&ﬁﬁ%ﬁ{y o%{%hgga/ls%e

defi 968, wdrte treciimircablunak sSleiaett Ok c antlemost ysedferably

her ei t ani ng, as_co nl under st ood

by of% SFiS: i F TR TR O ST SRR, i e

i nvention belongs. Al publications, patent

appl i,cations en and ot her _references nentioped

25 thgF Eﬁ%f%%%bg}%g?a TPV Fe?éﬁc%??%?ﬂqwéﬁyenglon

enti retyin the casen off chaf [+)Ctenahheopeesentleast 95% free

speci f.ication incl.udi n efinitions, wll control.

In ad i?ﬁ rﬁoﬁﬁ%§P°H3%8?igrg?n rhﬁ%?&g; and exanpl es are

illustrative only and not intended to be |imting. 30

43 2004/ 0528 PCT/ CA2003/ 00191 As din thi
ool Pose Rretaimb e Ehe -G IGRUES, Sy Buerb COR00t (Ut on

chai arer ihrne fednCbai the hiudr e@anboBmEDi £ V1 bfaitCB798Free
optiogal$¥ be substituteg by one or nore of: hal ogen,
ni tr8f RPErdYFeseEBRizg 6 b OMEENRL3R14, Cl_6
al kyl, C2.6 al kenyl, C2_6 al kynyl,, C6_12 aral kyl,
I 1 | kyl | k I
CB_l%o?épreééfQ%l% t%eoégﬁpégédgo% tﬁQXpégggnt invention
15 are in ‘the form of the (+) enantiomer at least 99% free

of the corresponding (-) enantiomer.

In a more preferred embodiment, the compounds of the
present invention are in the form of the (-) enantiomer
20 at least 95% free of the corresponding (+) enantiomer.
Most preferably the compound of the present invention
are in the form of the (-) enantiomer at least 97% free

of the corresponding (+) enantiomer.

25 More preferably the compound of the present invention
are in the form of the (-) enantiomer at least 99% free

of the corresponding (+) enantiomer.

It will also be appreciated that the compounds in
30 accordance with the present invention can contain more

than one chiral centres. The compounds of formula may
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C2_6 al kynyl oxy, C6_12 aryloxy, C (O Cl1_6 alkyl, C

(O C2_.6 alkenyl, C (O C2_.6 alkynyl, C (O C6_12
w@eook/052883 O) C6.12 aral kyl, C3_10 het erocycl ePCT/CA2003/001912

hydr oxyl, NR13R14, C(O)0R12 10 cyano, azido, anidino

or guani do; wherein R12, Rc, Rd, R13 and R14 are each

i ndependently chosen from H Cl1-12 al kyl, C2-12

al kenyl, C2-12 al kynyl, C6-14 aryl, C3- 12

heterocycle C3-18 heteroaralkyl C5- 18 aral kyl; 15

or REhaadeRBtaria ttikeforogel i@érffwr@htt@ea@qz@@n@rso All

for msﬁﬁﬁ &Paél'l% < ?Eeﬁn&]%ﬁ{t‘%%%%l @he:%oﬁja%eaqglc?&#%d

are taken toget the nitrogen to form
10 nﬁﬁr‘bbi@dthﬁetsem@@yelfeth@slemmtewainle% singkd kyl s

i ncl j l...-et.hy |_yor ahe .
cycl gg?%%%f@&%% Cer r%ga{}}ﬁ%/%lﬁ%g g’ s%églr:r%(gc?]t‘% (;L |krr1l(c:3f”ndleIl
al kykbei arwhisirloae BPLEDrexrvwrdidgeniat omsl i s repl aced

by ap,@ & . a benzoyl) or an hal ogen, . nore

preferaﬁ%&%@%l ogen is fluoro (e.g. CF3- or

CF3CH2- 25 The term "cycl oaI kyI " repr esents a cycl iC

al ky g €. r 0 ri %

cycl Iglé‘ Oris cagln %Lﬁgg% aré)as o %uun%% W é"'tcg 7 f?)

Usef alaltssxcamtlles oafnpoyndiwaiﬂ(y:lhel peekaeet cyﬁ)remmmpyl By the

cy4 butyl 30 cycl.ohexenyl l.ohex gl en and

oyl SRR P SOEhT et Bet Ba bbby By deare

t er mteedat ktﬂmel demdvedl kyony Iphatrepe esenda Hry aJclc¢btab1e

cont ai nin t one _uns, ratdeg roupeEéﬁag@ aII

cot sahen i A RepRhEe T o e Brgre 3ts

Carbsﬂy€$blbrﬁhﬂﬂéy1nemﬁ&éuHydﬁ@catokeasthyﬂﬁbbromlc,

benzen e r|n mhlc optionally be

subsﬂl ng @’%Wal SyBRTiChiTg pic,

ni ts pﬁ@splﬁ&?aﬂzgl@@sﬂf@, IENRLFRE4 1 1 &)1 B Al diHoin€e,
toleune-p-sulphonic, tartaric, acetic, trifluoroacetic,
citric, methanesulphonic, formic, benzoic, malonic,
naphthalene-2-sulphonic and benzenesulphonic acids.
Other acids such as oxalic, while not in themselves

20 pharmaceutically acceptable, may be useful as

intermediates in obtaining the compounds of the
invention and their pharmaceutically acceptable acid

addition salts.

25 Salts derived from appropriate bases include alkali
metal (e.g. sodium, lithium, potassium), alkaline earth

metal (e.g. magnesium), ammonium and NR 4+ (where R is

Ci-4 alkyl) salts.
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6 al kenyl, C2_6 al kynyl, C6_12 aral kyl, C6_12 aryl,

Cl 6 10 al kyl oxy, C2_6 al kenyl oxy, C2_6 al kynyl oxy,
wW@B00185m8y| oxy, C(O) Cl6 al kyl, C(O C2-6 al kenp€T/CA2003/001912
C(OC2-6 alkynyl, C(OGC6-12 aryl, C(O C6-12 aral kyl,

C3_l o heterocycle, hydroxyl, NR13R14, C(O) OR1Z,

cyano, azido, amdino or guanido; 15 wherein R12, Rc,

Rd, R13 and Rl14 are each independently chosen fromH,
a-12 al kyl, C2-12 al kenyl, C2-12 al kynyl, C6-14

ar y| ReEgrancempthansépaFeer (32 18 COrﬂBpen@aat@ddegCGowhe

ara'Kﬁben@Q@ﬁrlﬂ@iu@%g E@h%g&hdéaﬁﬁﬁ EﬁgﬁE \Makgu£1cally

oxygens to forma 5t nenber ed

R13 affcraab s esalgleen together with the nltrogen to
forma 3 to 10 nenbered heterocycle. Exanples of aryl
i ncl ude phenyl and naphthyl. 25 The term!"aral kyl"

r epy é5ePLs gﬂoqaﬂ‘iwengrgfjptlm tiavieadibo, itlhf adj acent

at om, eny| .

6al ky%fl?%%ué 5’ Figgeg%’l kgTlhe)éta%}: m:LS fse?dol&‘% Isé'lF'
represénts a sat ur ated or wunsaturated, cyclic noiety
wher ej n [ 2004/,052885

PCT/ ng%% /Wblegl ggiP l{er rllIJlE)’teV\g By at"d east one

het epbatromyeta.cg.l lyxggesptadillel Brlorigid riggenimwehT.
may, optional |y be substituted hal ogen, nitro,

nitroso, SO3R12, PMBRcRd, CONR13R14, Cl1_6 al kyl, C2_6
al keﬁqun@nﬁnoailiklyznylcpf Ghel Anbeat dbkyltheC6_12 aryl,

co- 19T 1oty A SF Ry =B g eotarRay s
(O C2.6 alkynyl, C (O C6_12 aryl, C(O) C6_12
?:E?)l)%%alzl 1%ageta ggc 1C.Led ah\t/gr—g)ézclilnglj\l%lssl?fledéular
15 application 10/166,031 on June 11 2002 entitled: "
COMPOUNDS AND METHODS FOR THE TREATMENT OR PREVENTION OF
FLAVIVIRUS INFECTIONS' the content of which is herein

incorporated by reference.

20 Unless otherwise defined, all technical and sc ientific
terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which
this invention belongs. All publications, patent
applications, patents, and other references mentioned

25 herein are incorporated by reference in their entirety.
In case of conflict, the present specification,
including definitions, will control.‘In'addition, the
materials, methods, and examples are illustrative only
and not intended to be limiting.

30
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cyano, azido, am dino or guanido; 10 wherein Rl12, Rc,

Rd, R13 and R14 are each independently chosen fromH,
w@Re0dAsmBKyl , C2-12 al kenyl, C2-12 al kynyl, OB1E¢A2003/001912

aryl, C3-12 heterocycle, C3-18 heteroaral kyl, C6-18

aral kyl; or Rc and Rd are taken together with the

oxygens to 15 forma 5 to 10 nenbered heterocycle; or

R13 and R14 are taken together with the nitrogen to

forma 3 to 10 nenbered heterocycle. It is understood

t hat Ashuseérin Hdtier eppti¢at ¥amg theptesentslkyliono or

20 p iI.c. (e. Dl cyGl . ri ampl.es _of
et orcbotrrats (€ st OB o BOanBIER,
epoxihsiérotarizon tvderzyf whieh negolbphiohalln;be substituted

oxat hi.o e, i.t hi ol ane; di oxol.ane; pyrrole;
pyrr %pi ?%e?r inér?nOII a?gl' eﬁgl%%rr}’dinﬁg;ropyllrg%/?ﬁocﬁonefgoi3ﬁb‘zdl e;
pi pePOsReRy, CONBRR:L N 281khl pphenenlareyl, C.¢ alkynyl,

t hi oppr pholi-ne. The term."heteroaral kyl" represents an
het egg"é FERYFoupsat tagé’ﬁédst‘é ?‘ﬂéya]aod%acgﬁts 3?1371513613;3}3’ :
Cl-6 /Calskﬂkyﬁll_c&y,aggamﬁorylrfmyclg@omiéy ylky130 C46|) ?‘96
2004 2885 P en there-is sul fur
at omaglr'é%% t,&%%uﬁ%?’n% ’o?ﬁ @g\g’vsb‘é Y i fcf(é??gﬂt“

oxi datadkyl pv@l 5, heeerdmyd3@, aydr&FL, AR ;BUCHC (0)OR,2,
oxidation levels are.within the scope of the present

i nYeRYPBR: F\Wien APREFEC | ¥ £4Bden at om present,

the mhetegerrR,,atRm GaA) Re, alnddRif erentaexi daddf@hdently
| evel [ such oxidation levels are

Wi t hFﬁbF%Ig'%E'\%‘gr@'y&fﬁél "l‘HT}é]s'elﬂz‘ilﬁvéﬁ]F?%Yﬂ' p-12
alkynyl, C6-14 aryl, C3-12 heterocycle, C3-18
heteroaralkyl, C6-18 aralkyl;

15 or Rc and Rd are taken together with the oxygens to
form a 5 to 10 membered heterocycle;
or Rj;3; and Ris are taken together with the nitrogen to
form a 3 to 10 membered heterocycle. Useful examples of
alkyls include isopropyl, ethyl, fluorohexyl or

20 cyclopropyl. The term alkyl is also meant to include
alkyls in which one or more hydrogen atoms is replaced
by an oxygen, (e.g. a benzoyl) or an halogen, more
preferably, the halogen is fluoro (e.g. CFi- or CF;CH,-
).

25
The term "cycloalkyl" represents a cyclic alkyl. The
term cycloalkyl is also meant to include a cycloalkyl
containing at least one unséturated group. Useful
examples of cycloalkyl include cyclopropyl, cyclobutyl,

30 cyclohexenyl, cyclohex-dienyl and cyclohexyl.
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The term "i ndependent|y" neans that a substituent can
be the sane or different definition for each item It
wowdo/okessappr eci ated that the anobunt of a conppCFdA{03/001912
15 the invention required for use in treatnment wll
vary not only with the particul ar conpound sel ected
but also wth the route of admnistration, the nature
of the condition for which treatnment is required and
the age and condition of the patient and will be
ul ti Maeetgrmg "0 kichgldi zud dtaldkyngl "t heprddeerrdant alkyl
phySICI n. or terin rla ner homever a
oot shr BB i Feegl oR e REE B ot G o
t o aboatyYéfe nythylehe) body wei ght per day, preferably
in the range of 0.5 to 60 ng/kg/day, nost preferably
in the range of 1 to 20 25 ny/kg/day. The desired
dose Thayt enmnVventyant hrypbes@mm&ntcﬂdbbnyallc sidigity dose

or as djvided dgs ni st.ered at ropri at

Crt oPoRFal ey B 130T G e 0 BB P ad e wry

doseSppebnﬁhyy /Y4 sweszﬁ)adﬁ&sw&newt(}e&e@yfom%aen,

The coppound. i s con ent tered in uni

Toe bR R Tt et b TESYEL RS 1 Bog vl O

convenaBadrdw ,2@¢ IGOaIJQj&BfMg,csts&ra:nmenlcgqgla/r}slq tq_ 6

700 ff active il?c%r egi ent per F‘Iéf't“ gosage form

QL PBy D et G LAY Do e G LR G o1 BFELoY

to acbieye fmak, plcaamazgomeéﬂﬂat icquscof m@r@ﬂt've
from_about to about _75i M preferabl

abouFL@gF% 50 ML nbsP) S?éfr@f‘&l}iky aboute $SFETaBBEte 30

10 pMyaFbkpl ek b, achiowed,, fcq;an%xaaemo, o or
intravenous injection of a 0.1 to 5% sol ution of the

act | FB2RhgPedi ent, optionally in saline, or orally
15

wherein Riz, Rc, Rd, R;; and R;, are each independently
chosen from H, Cl-12 aikyl, C2-12 alkenyl, C2-12
alkynyl, C6-14 aryl, C3-12 heterocycle, C3-18
heteroaralkyl, C6-18 aralkyl;

20 or Rc and Rd are taken together with the oxygens to
form a 5 to 10 membered heterocycle;
or R;3 and R;; are taken together with the nitrogen to
form a 3 to 10 membered heterocycle. Examples of aryl
‘include phenyl and naphthyl.

25
The term "aralkyl" represents an aryl group attached to
the adjacent atom by a C;.salkyl, Ci.g¢alkenyl, or Ci.
salkynyl (e.g., benzyl).

30 The term "heterocycle" represents a saturated or

unsaturated, cyclic moiety wherein said cyclic moeity
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adm ni stered as a bolus containing about 1 to about
500 ng of the active ingredient. Desirable blood

wo enelos2885 nay be mai ntai ned by a continuous i PETIEARIV3/001912
to provide about 0.01 to about 5.0 ng/kg/hour or by
intermttent infusions containing about 0.4 to about
15 ng/ kg of the active ingredient. 20 Wen the
conmpounds of the present invention or a

pharmaceutically acceptable salts thereof is used in
conbPﬁafﬁqu&tﬁdabge%’énjaeat%P&Seb?F%r%agtéFﬂ détPve

2921 BRyothle AATRVbEUS: RS H056nobn SRON SATRAUNYy MBY

er the sane as or differ fron1that when ?he 25

conpéuhati%u%@aépeﬁe: Mo p R Ares@osEs:Rae 1 |IPGBCRA,
feadbeRaRQ el at gﬁkﬂ/ tdose1gkhid ede). 'in diEmeAt /- Coz

Wile it OSSI e that”,” for use'in therapy,
corﬁoeuﬁblkyﬂf tChselzl AvEht | Grs ey Ybexadnf ni sHgead 1agyt hez-s
30 r ical At i r to en he _active
|ngrggkgn$ 5§ﬁ C!Hﬁr%%ggﬁﬁfcgsbggnpdgﬁgﬁbn% e 6’48 WO
20045@52@% FEGD' CA2003kpag D1 X (O) Reeant 31wl Iﬂlé»ﬂam her

provides, MRREULL GA)c1 C ﬁ?&é&a% ?” 16OTRL1 SERS) oR,,

conpoung of ﬁhe present’ i nvention
phar perat i zzidoy amcépmetm:te aeniidati ve t her eof

t o%b?é%e%tfgﬁonﬁc, oﬂte)r ng %I?l%r ﬁacg%l 83&1 r?depentdﬁntly

accepta kier of and, “op t FORal T
therapeaemcfzmMﬁbrCpr@phglkuiA(ﬁz—ngreakemye, Gﬂm&z

carri ce n th being
conpa?L%P%laﬁgijgharggheggﬁﬁ%re SERt Wﬁf fg

f or mhkeatroaralkylnotedaBebesnlions to the reC|p|ent 10
thereof Pha eutlgg%ie Hgk%h‘lons ude those

sui t 861 & f%rﬁ or &° Yasar, Wf‘opl T T EdRg

buctc&brand sue 10 ngubéred thearsdeyahé ; vaglnal or

parenteral (including
or Rz and Ry, are taken together with the nitrogen to
form a 3 to 10 membered heterocycle. It is understood
that the term heterocyclic ring represents a mono or

20 polycyclic (e.g., bicyclic) ring. Examples of

heterocyclic rings include but are not limited to
epoxide; furan; benzofuran; isobenzofuran; oxathiolane;
dithiolane; dioxolane; pyrrole; pyrrolidine; imidazole;
pyridine; pyrimidine; indole; piperidine; morpholine;

25 thiophene and thiomorpholine.

The term "heteroaralkyl" represents an heterocycle
group attached to the adjacent atom by a Ci.¢ alkyl, Ci
alkenyl, or C;.¢ alkynyl.

30
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15 intranuscul ar, sub-cutaneous and intravenous)
adm nistration or in a formsuitable for

w@oinis052883 at i on by i nhal ation or insufflati onPCTa2003/001912
formul ati ons may, where appropriate, be conveniently
presented in discrete dosage units and nmay
be' prepared by any of the 20 nethods well known in the
art of pharmacy. Al nethods include the step of
bringing into association the active conpound wth
| i quiWbexathdrer dsor fuhEly ationi gedseso) ithec sulifersaoem
both , ecess, a t prod t into
t he 8e5| re%‘q’Tngrlrfr% 4 l%‘e %tﬁﬁgr?gg& |c§ﬁ 56, oF
conpesi t irdAs ssuhtcavbidatﬁ@m Graéls atrd niishiat ta swype of
COHVEFI en}l elpl(,g%gnt ed as discrete units such as
capsu est ¢ cac ef§'or tabl ets each cont ai ni ng a
preideterm ned anount of the active 30 ingredient; as a

| ut ,
S R et R A LY ey
PCT/ €20 030 ®EO &2 dﬂﬂﬁeﬁrﬁﬂ ol‘x&dgtmzem?adal&fs aebolusy NO.
I T. ts an su or or
i AL RREsan TR T sa0one Pont (T 62pnpL the

suchpasséitndimvgnagents, fillers, | ubr| cant s,
dirsintegrants, or wetting agents. 5 The tabI ets may
be coat ed according to nmethods well known in the art.

O al Tha'a Otk 26k p'riaﬂapahﬁ@mawameaasi Phat he dupsmielient ofan
ensi ons, _solutions,

el Bp obes e, o "Bt Chedy SRTOR RAGH T SPEUORERR as

a dry product for constitution with water 10 or other

sui tabl e vehicle before use. Such liquid preparations
may Ebnthth ReoAPBREFLREAT 4dditt £he 2wty ofsa compound of

susPendi NeraI8RhS re@IH& fAHN U s8Nt Sre 1ARNRAUEDYSvary

Vehlgggsoéfg“J¥ghnE¥elggiégﬁilgglgégpghkg)selected but also
with the route of administration, the nature of the
condition for which treatment is required and the age
énd condition of the patient and will be ultimately at

20 the discretion of the attendant physician or

veterinarian. In general however a suitable dose will
be in the .range of from about 0.1 to about 750 mg/kg of
body. weight per day, preferably in the rangé of 0.5 to
60 mg/kg/day, most preferably in the range of 1 to 20

25 mg/kg/day .

The desired dose may conveniently be presented in a
single dose or as divided dose administered at
appropriate intervals, for example as two, three, four

30 or more doses per day.

47



preservatives. 15 The conpounds according to the

invention may also be fornulated for parentera
w@eovitis2s8F ati on (e.g. by injection, for exanpP€r/oabuws/001912

i njection or continuous infusion) and may be

presented in unit .dose formin 20 anpoul es,

pre-filled syringes, small volunme infusion or in

mul ti-dose containers with an added preservative. The

conpositions may take such forns as suspensi ons,

sol ufhenseompourginilss icongenerdi llyy admiagseasi vVehualies,

and al n forml at agents.suc S endi ng,

25 s?g%?ﬁggﬁﬁg“an or ?mq%¥§¥%§a§8éﬁ sib é#%@tpgely,

t he aohveeiemdedioend RGO ey i mageawdenvént et lobtsa red700

by asept%c iéolation gf sterile solid or 5{

| yophFl P57 5 S rERFSGF Tt HEL #8rCcdngtds Jt9%8h with a

suitable vehicle, e.g. sterile, pyrogen-free water,

30 before use. 50 \WD 2004/ 052885 PCT. 003/001912

For Ss?gja‘( ATV Pat P TS & 8}514‘%3?% mippgtered to

conpevhilsvagsaikdipngsha &fhﬁcéﬂt\t@]ﬁ&bﬁﬁ oRY:He afdt[jiwl alt ed
as ointnents, creans or |otions, or a transder

pat CROMER {9 atedBr ARP pat CReEbRHy LaHbaiRte teraply
penetbatt on td sNhANCRESt Spedramdliynabeet | 3 cay el 3o
thymol, citral, ngntho*,and t-anethole. QG ntnents and
cr ehi mal 1§ S1RY Efarpr eVt £OrnERATRE witth the
aqueausraverdily ibgsetrivh tdr the addbt E9nedfutSwnt abl ehe

t hi ckeni ng and/ or, gelling_Igggnts. Loti ons may be

f or nBFELEY WIIREAR L queRrO LY0 18i 3L ive M@THMLLY i n

genegahid! S bal B BHBudcdMa@ni BFULShfty NG A8884LE, 500
stabilizing agents, dispersing agents, suspending
agentd, °f nrk antdycadearedient . corsirahle Rpast devels

15 may be maintained by a continuous infusion to provide
about 0.01 to about 5.0 mg/kg/hour or by intermittent
infusions containing about 0.4 to about 15 mg/kg of the

“active ingredient.

20 When the compounds of the present invention or a
pharmaceutically acceptable salts thereof is used in
combination with a second therapeutic agent active
against the same virus the dose of each compound may be
either the same as or differ from that when thé ‘

25 compound is used alone. Appropriate doses will be

readily appreciated by those skilled in the art.

While it is possible that, for use in therapy, a
compound of the invention may be administered as the
30 raw chemical it is preferable to present the active

ingredient as a pharmaceutical compos ition. The
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15 Conpositions suitable for topical admnistration in
the nouth include | ozenges conprising active

wo pgrosisent in  a flavoured base, usually sucrpPGECARMH3/001912
acaci a or tragacanth; pastilles conprising the active
ingredient in an inert base such as gelatin and
gl ycerin or 20 sucrose ‘and acaci a; and nout hwashes
conprising the active.ingredient in a suitable quuid

carri,er Phar ceutical co itions suitable f
rectapve%5%9$lg? a PaﬁﬁﬁﬁéQ %Fﬁe acRPgrmRCsuEiga oI|d

are pospobt jurefcempll yipy eseicRedasctintie A% ent
supp05|tor|es itable carrggés i ncl ude cocoa butter

Sui
and SPREPE MR & aP&aﬁ%ﬁﬁﬁHﬁﬁf EFPreR AP e deTdNat i Y
supperétesi Gfog‘&)hebewﬂ’@]ﬁlvcﬁfﬁ &t pré OpEehdne@dEuxiyir e
of the acti.ve, ound with the softened or nelted 30

car%' PEFERYR IS Ict?\?% °h§ RIS Rgaafd R LR mideds.

51 V\n2084 05128 &51d|761|:/ $03/2001 981 2n g fIRasis!.i 0ffe
sui tabl e fogsvag adm ni stration may be presented

as pER%hITRS) oh% "}FEnheblgll & ?hﬁn%ﬁ?se Péaheing

Spr aySme s i@ h ehad@l&ﬁéloanggehh@n@&tdﬂ/%he
ingredient such carriers as are known in the art to be

5 appPEPriaiien poe pAk reiRISAcdant R Bhe slsGRieRE
conpe”agdso®f the invention nmay be used as a liquid
spray or dispersible powder or in the form of drops.
Drops may be fornulated 10 with an aqueous or

non- agseRisease 18Ry SHMIdnS RE-PRG: O S détﬁﬁ:%'b‘ibngor

agents, sol ubilising agents or suspen I ng agents.
L|quPHa%pr%ﬁﬂiﬁinené§ﬁ¥erﬁQﬂﬂﬂa} (el yding Hucgml and sub -

pressunbzed packssadinLor adnhoh Shi gtxoé}lé%\fgl”'@h@ﬂ&%g

t he conpound accordi ng to e inv I on
coHVéﬁW%#WQ%PqiﬂrhvévbdcuﬁinﬂQW§nanﬁsumtranqnousnebul|zer

OF 8y PhESSWAASBnPBEKI P15 Form suitable for administration

by inhalation or insufflation. The formulations may,
where appropriate, be conveniently presented in
discrete dosage units and may be prepared by any of the

20 methods well known in the art of pharmacy. All methods
include the step of bringing into association the
active compound with liquid carriers or finely divided
solid carriers or both and then, if necessary, shaping
the product into the desired formulation. |

25 ‘
Pharmaceutical compositions suitable for oral
administration may conveniently be presented as
discrete units such as capsules, cachets or tablets
each containing a predetermined amount of the active

30 ingredient; as a powder or granules; as a solution, a

suspension or as an emulsion. The active ingredient
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ot her conveni ent nmeans of delivering an aerosol spray.

Pressuri zed packs may conprise a suitable propell ant
wQQoogsdssms di chl orodi fl uor onet hane, PCT/CA2003/001912

trichl orofl uoronethane, dichlorotetrafl uoroethane,

carbon di oxide or other suitable gas. In the case of a

pressuri zed aerosol the dosage unit nay be determ ned

by providing a valve to deliver a netered amount. 25

Al'ternatively, for admnistration by inhalation or

i nsufPYaglen, be mresenpednas adwdugi ngléctidwy iorveasten

ma e d gygﬁer ition, for
exgng?gggﬁgo cﬂ%%&lgf ?%e conpoung gr%tgﬁ?fggie 30
powdepPnbase @ﬂnﬂenm;Ohaétemmapmen$sasubh dd & ipelicier agents,

co hil septed .in unit dosage .f.orm.in,

52 b bbohT oerhis e Ot SR s 1 6F oo pothes .

capsfhestaplets maydpescortel googetang ntormetdiodst @ell
ack e p ro.may .be_adm stered with

? he EP%&’%;H %Mr?l?é;ﬁaltaat o{rg\rl\gj;e Y 9SuF PRERP 25 SR Aoy e BT rJe‘H

t he gbevEodesef, fed éﬂamﬂ@,t iaoueoadapt esti 13t @L@p\éﬁsmns,

sust aj . e the active ingredient

enpl %gﬁgl#rﬁée’ ]?e g’]%llgé\noﬁ%’ gerersl Ogc%i:-?‘féjsrsa'n@r ﬁ‘ﬁ?fp]f’%s

are prevémisst aH)atdrylpruﬂuuatéovaeoﬂyslﬁuﬂﬂwﬂ g@ﬁhzwéﬁer
th e |on an al not be consi dered_as
I|ﬁ%?¥néggéf %ﬁ§§ e: i%lﬁkgﬁbg fgre use. Such liquid

3- {[pﬁepiwinmqp£5mpyeﬁyﬁtéﬂh.@@h@@nBi&ﬁaﬂ-dﬂ@iﬁ&bB¥|Such as

eyt ahgaanear SapHLL sl Lo per L) i, 29
vehicles (which may include edible oils), or
preservatives.

15 |
The compounds according to the invention may also be
formulated for parenteral administration (e.g. by
injection, for example bolus inject ion or continuous
infusion) and may be presented in unit dose form in

20 ampoules, pre-filled syringes, small volume infusion or
in multi-dose containers with an added preservative.
The compositions may take such forms as suspensions,
solutions, or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending,

25 stabilizing an/or dispersing agents. Alternatively,
the active ingredient may be in powder form, obtained
by aseptic isolation of sterile solid or by
lyophilisation from solution, for constitution with a
suitable vehicle, e.g. sterile, pyrogen -free water,

30 before use.
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NHZ ONH s O+ OChz-NS O OCb NFONF~ | \' S

ORI \ SOH OO E R=Ms R=H 53 WD 2004/ 052885
weRODAQFReD3/ 001912 Step | A suspension of PCT/CA2003/001912

3- am no- 5- phenyl -t hi ophene- 2-carboxylic acid mnethyl

ester (0.268 g, 1.15 mml) and 3 -fornyl N

Cbz-piperidine (0.284 g, 1.15 mmol) in THE (0.5 nl)

was 5 treated with dibutyltin dichloride (17 ng, 0.057

mmol ). After 5 min, phenylsilane (156 AL, 1.26 mmmvl)

was éaae*ao%%l i Rt rel ama s osther epideomiss, daps at

r Oonboﬁlﬁgﬁﬁéétégc%rd]jﬁ?, 89! %‘Fé“l Was: 1 BeNns eorf%tfgglaatnedd

the residue was purified by silica gel colum

chr offt BERERERL Us g 2@ ZidtdvasesoEt BAGR axamsdenhal o

i 2z i per i di.ns3-yl met hyl).-.amnol - 5-. .
renpreett; fal EguaalkRel Oy nly i pPRkE Py ion
oi |5 gpharesry swWhyagi binylaoll HeMRa¢ERC] 3 hy4A , Mz ral,

15° thfn ol Ro . gnleAndy R R s Bl e
(m exply, 8 EormBHted wElhl3adladmeodH)or 2i99 Hise
1FD'wiéhséﬁé“éﬁgiQQBn6$?'sd?ﬁgglglthickening'and/or gelling
agents. Lotions may be formulated with an aqueous or
10 oily base and will in general also contain one or more
emulsifying agents, stabilizing agents, dispersing
agents, suspending agents, thickening agents, or

~ colouring agents.

15 Compositions suitable for topical administration in the
mouth include lozengeé comprising active ingredient in
a flavoured base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient
in an inert base such as gelatin and glycerin or

20 sucrose and acacia; and mouthwashes comprising the

active ingredient in a suitable liquid carrier.

Pharmaceutical compositions suitable for rectal
administration wherein the carrier is a solid are most

25 preferably presented as unit dose suppositories.
Suitable carriers include cocoa butter and other
materials commonly used in the art, and the
'suppositories may be conveniently formed by admixture
of the active compound with the softened or melted

30 carrier(s) followed by chilling and shaping in moulds.
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20 3-[ (I -Methyl - pi peridin-3-yl net hyl ) -am no] - 5- phenyl -

t hi ophene- 2-carboxylic acid nethyl ester (162 ng,
w@2@485288501 ) was di ssolved in 1,2 -dichl oroetPerneAt®3001912

m.) and treated with

trans- 4- Met hyl - cycl ohexanecar bonyl chloride in

1, 2-dichloroethane (1.0 nL, 0.43 mmol). The solution

25 was heated at ref lux for 1 day. The sol vent was

then_ evaporated and the residue purified by silica

gel EOTRAM iMoo fut baP S HPLIPAG AL RN stmaE 1gr may be

e'Ueﬁreséhﬂgdﬂésd?essarles, tampons, creams, gels, pastes,
3-[ (4- Met hyl - cycl ohexanecar bonyl 1- met hyl - pi peri di n-

3- yFﬁsﬁﬁhm Séﬁ%ﬁabra] cORtHEHS. £Ri 661&%%21'2 tearBexyrrEve

aci di 3Qrdeeidnd s%%heeaasla% Qlsl a8 ﬂ%rgq&%%éyg@t Ho be
"H NVR (CDC13, 400 MHz): Rotamer 65/35: 7.

0. ésmprqpr/ﬂ@tem V\D 2004/ 052885 PCT/ C‘A2003/ 001912 (d,
0.65 H), 7.62 -7.10 (m 10H), 5.20 -5.00 (m 2H),
4.70§m 0.35H), 4.60-4.40 (m 0.65H), 4.12 (m 1H),

3. 82For sint3a)- nasaéza@tlmxﬁtssm)lonstiz-@ @@mpcongispr pheo

d, t
gw] %Q%éﬁgﬁon.%mgzbé uséh 1188 d é%f &1§g r§1ﬁ%e
pogﬁ@ﬁ)qq|1n the form of drops Drops may be formulated

3 t.hyl h Pgw | i di n-
{O(f’rr%i? J}?/ a-qgl)réﬁ%kg] 8% ﬁen -thi op%ene- - ca(ljlrog1 Igilugé bne
aC| dmcme mgrmrsesgeageérlteaz wglublzizsmmla)gmms drssol ved

1N Asu By %%aa%d’\%((&;@"@%p%yg |3xe sz%vr&[:\)ﬁeﬁg dy

sol uéébivewssl HeanedreatsuiZe@ pecks. h. The sol vents

were renoved and the residue was acidified using HCl
to pH 4. The product was 15 extracted with Et OAc and
t he Boyaadrcidizyens iverley mhéeltimhtithdorddn@pudds ed and

d
Vot POy i S e PR TR BT oBAY L rewed
yl rrefhgnh)aramnrsu]ff!ﬁapdme,nyiebmhmphem -2+ p:msismcyhe@ @tk or

EéfGOQHér ég%déh§gg means 0¥Rdggixnring an aer%sol s8§ay

Pressurized packs may comprise a suitable propellant

ﬂ)such as dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane,
carbon dioxide or other suitable gas. 1In the case of a
pressurized aerosol the dosage ﬁnit may be determined
by providing a valve to deliver a metered amount.

25
Alternatively, for administration by inhalation or
insufflation, the compounds according to the invention
may take the form of a dry powder composition, for
example a powder mix of the compound and a suitable

30 powder base such as lactose or starch. The powder

composition may be presented in unit dosage form in,
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20 s, 1H , 7.80 (d, 1H) , 7.62 (d, 1H) , 7.48-7.24
(m 9H) , 5.20-5.05 (m 2H), 4.35-3.95(m 3H), 3.00
W@ Pgo4/05#885 2. 85- 2.52 (m 2H), 2.15 (m 1H), 1.BCFCA1B3/001912
(m 12H), 0.78 (d, 3H , 0.68 (m 2H) . 25 Step |V
3-[ (4- Met hyl - cycl ohexanecar bonyl ) - ( 1- nmet hyl - pi peri di n-
3-yl net hyl ) - am no] - 5- phenyl -t hi ophene- 2- car boxyl i c
acid (145 ng, 0.25 nmmol) was dissolved in CH3CN (2.5
m.), <cooled at 0 C and treated with TMSI (144 m_, 1
. 0 3@FommekympThe qa@auﬂéanommmdged at é)gC fg@ﬂaiih or

and b s at ur he soI

rem)?))e %gr@%@(%rfﬁloﬂ éi‘sbse FB@T' fgfémf’ﬁ%red
r esi duehwalke acidlidfi ad ushangaﬁ-dﬁi.orTlmsnlfﬁﬂalt:dr was
extracted wth Et QAc and the organic | ayers were

washed wth brine and dried. The sol vent was then

evapehahedes tirtl the BBSVE e RS beldr Sbrpulddiced B¥apted
reverse hase 5 .HPLC fol | owe silica gel caqlum
5 5 ths

chr offat 397 aphy S33aeRt reledsh EEREID  ISEROASTH BRY
el uebk topleyali de

3-{[ (2- car boxy-5-phenyl -t hi ophen-3-yl)-(4-
met hyl - cycl ohexanecar bonyl ) - am no] - net hyl } - pi peri di niu

m t rhél ﬂ@Inav&Q@t @bﬁef@prﬁilﬂimsl)mﬁgéx 7;[59325: @%@ provided
r s

HT gé %P ra vgr oo-d 0400 nt ent
U t’ﬁ—l) FouR) qubodime: ?%%f(l}ﬁpzﬁ)s #. 33

(m 1hﬁren’é1c§0 {8 shit)  nsk 3 (d&ilns@hgere@ £0 1(1m1tlh%, 1n

2.56 2.30 (m 2H), 1.80-1.30 (m 8H), 172

(m"'§ lOe073(o| 3H), 073045(m 2H) 15 The
foll owi ng conmpounds were prepared in a simlar

manner: Conpound 2, Conpound 3, Conpound 4, Conpound 6
and Conpound 14. 20 Exanple 2

15

Example 1

3-{[(2-carboxy-5-phenyl-thiophen-3-yl) - (4-methyl-

cyclohexanecarbonyl) -amino] -methyl} -piperidinium
20 trifluoro-acetate compound 1.

Cb:
\

4
NH, Os_H Q\\
/N o NH
S AN —_—_ 7 \
o Coz—N s SN
A o}
H
Iy

Cbz\ Fj)/ﬁ\ A
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4-{[ (2-carboxy-5-phenyl -t hi ophen-3-yl)-(4-nethyl -
cycl ohexanecar bonyl ) - am no] - net hyl } - 1- net hyl -
w@r@enssshi um chl ori de Conpound 38. Cbz-~ N~~PCT/CAMDB/001912
NSO, "V / S\ 0" A H O "\ SOH 25 0C56 W
2004/ 052885 PCT/ CA2003/ 001912 Step
4-{[ (2- Met hoxycar bonyl - 5- phenyl -t hi ophen-3-"yl)-(4-
nmet hyl - cycl ohexanecar bonyl ) - am no] - net hyl } - pi peri di ne-
5 1-carboxylic acid benzyl ester (190 ng, 0.32 mvl)
was eFeol ved in MeOH (3.2 L) and treated with

for nRl glehyede 163 7%E SPLai Q.5 %h%ﬁyﬂtthfbéhéﬂ@mzlcaéﬁgkyl1c
(1 drgg and 10% Pd/ C (97 nmg) under H2 . The
r eack¢h maEdvdt PEERE H- 25S0f t enbRrEiQire aflér §°ﬁm¥i’1dN'

10 tRe, Midii@ines (§iddLrLdionscghbiye. 1nThﬁFSQbU§|rﬁ’ID) was
was evaporat ed to a residue that was purified

si 15 epeaferd “@Ghuﬁﬁb‘éwjdiﬁ”{ sacapayidsi Hy @HZCQQOW%G“P%
el ue %E éf’S Hﬁgy' iéfﬁéﬂg:QXEG 0L, 1.26 mmol) was added

-cyc exanecarb ny
pi pernd theq mikiyaray¥ys aﬁﬁlﬂ-’é]edeﬁheﬁ)ﬁiaYtﬂwlaGpﬁ@ﬁ@ 2 15

;?relbgéﬁ{ﬂ)ér&t%l\/lsd CD%Q%&O%@ wﬁ? @Her?'elva %@a@eagané 1t/f‘le

3m Oseﬁldtve 1@s( purif—@ed @wmélmsalgﬂ COJU%L (s 3H)
Fﬁ) ﬁ%@&éﬁé r%éﬁ? %E¥%3%QZ% ﬁ%&a ;%E%%%ziéiéﬂﬁ%nt to
0. 78pfayide2 (@ -IH)L -MeBhBB- mxgenmq;nSBeplm¢thyl -amino] -5-
phenyl-thiophene-2-carboxylic acid methyl ester as an
oil (0.2723 g, 51% yield). 'H NMR (CDCl;, 400 MHz):
7.63-7.59 (m, 2H), 7.40-7.28 (m, 9H), 7.18-6.84 (br s,
15 1H), 5.26 (d, 1H), 5.10(d4, 1H), 4.55 (m, 1H), 4.15 {(m,
1H), 3.82 (s, 3H), 3.58-3.40 (m, 2H), 2.90 (t, 1H),
1.88-1.40 (m, 6H).

Step II

20 3-[(1-Methyl-piperidin-3-ylmethyl)-amino] -5-phenyl-
thiophene-2-carboxylic acid methyl ester (162 mg, 0.348
mmol) was dissolved in 1,2 -dichloroethane (3.0 mL) and
treated with trans-4-Methyl-cyclohexanecarbonyl chloride
in 1,2-dichloroethane (1.0 mL, 0.43 mmol). The solution

25 was heated at reflux for 1 day. The solvent was then
evaporated and the residue purified by silica gel column
chromatography using hexanes:EtOAc as eluent to provide
3~ [ (4-Methyl-cyclohexanecarbonyl)- (1-methyl-piperidin-3-
yvlmethyl) -amino] -5-phenyl-thiophene-2-carboxylic acid

30 methyl ester as an oil (0.194 g, 95% yield). 1H NMR
(CDC1l;, 400 MHz): Rotamer 65/35: 7.90 (g, 0.35H), 7.70
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3-[ (4- Met hyl - cycl ohexanecar bonyl ) - ( 1- net hyl - pi peri di n-
4-yl met hyl ) - am no] - 5- phenyl -t hi ophene- 2- car boxyl i c

wa@ceood/ o238 et hyl ester (46 ng, 0.098 mmol) was BCESabooago1912
ina mxture of THF: MeOH H20 (3:2:1, 1.0 nL) and
treated wth LiOH H20 (12 ng, 0.29 nmol ). The
solution was heated at 55 C for 3 h. The solvents
were renmoved and the residue was acidified using HC
to pH 4. The 30 precipitate was filtered, washed and
tritydatedssvn)h 7hezanes. 100 (pr ovole, 5.20 -5.00 (m, 2H),

4-{1 (2501 baxy 5 phenyl -1 NijoRhen; 3 57 0,3004] 05885, ¢,
yl) h((ér nE)h, y|3(-j(5)20|(ﬁh8ﬂ66&€)3,r Banyl XtAano Jﬂfg)neuhyb} (cll- d

net eril alni rilae oun as a SO

(35. é ﬁg}”p%?%%?u éi d) %éDggD 1500 WD) -

(d,5 12i), 7.08Q0(B5 3h), 113) 32> ¢, (dH)3n)7,. 29 6ls, m;LH)H)
3.85 5 (dd, 1 H) ., 3.52 (dd, 1H) , 3.34 (m 2H) , 2.78

(g, 2H), 2.70 (S, 3H), 2.35 (m 1H), 2.05 (m 1H),
184s{; 2, 1.72 (m 1H), 1.65-1.20 (m 8H), 0.76
10 The fall owi ng conpounds

et o3 ED.I é‘bév?e@&“’l(lnc%{céggﬁ’%ec%ﬁﬂ%lr - (@oRp5R%Y Bperidin-3-

Conpounét3p.) -Garpeynsl- e dthf@ﬁﬁ&i@@ e9rb&xpd &cda
sopro ;g neth

d|8k5ﬁélzﬂ(§ﬁQﬁ§h¢p ]27 mmol) was dissolved in a

5- phamxtuf@lﬁhﬁ@emaoﬁ%bowlzcl aci @ Qgﬂpgﬁ@ckr%?atew_wlth
N /60p- | S~\\01~ S OH+ a-TSI-Or OO NV~ S OH
O 20LPPBdEQuldsStag. tqwélsmpﬂaém sThsf solution was heated at

5- netBhybc [ dor3hdnOXafBs Zsolvents were removed and the

residue was acidified using HCl to pH 4. The product was

15 extracted with EtOAc and the organic layers were washed
with brine, dried and evaporated to provide 3 [ (4-
Methyl-cyclohexanecarbonyl)- (l-methyl-piperidin-3-
yvlmethyl) -amino] -5-phenyl-thiophene-2-carboxylic acid
(146 mg, 92% yield). 'Y NMR (CDCl,, 400 MHz): 9.98 (br

20 s, 1H), 7.80 (4, 1H), 7.62 (d, 1H), 7.487.24 (m, 9H),
5.20-5.05 (m, 2H), 4.35-3.95(m, 3H), 3.00 (m, 1H), 2.85
2.52 (m, 2H), 2.15 (m, 1H), 1.82-1.18 (m, 12H), 0.78 (4,
3H), 0.68 (m, 2H).

25 Step IV
3-[(4-Methyl-cyclohexanecarbonyl) - (1-methyl-piperidin-
3-ylmethyl) -amino] -5-phenyl-thiophene-2-carboxylic acid
(145 mg, 0.25 mmol) was dissolved in CH,CN (2.5 mL),
cooled at 0 °C and treated with TMSI (144 mL, 1.0

30 mmol). The reaction was stirred at 0 °C for 1 h and at

room temperature for 3 h. The solvent was removed and
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carboxylic acid: Tetrahedron (1989) 45, PP 6987-6998.
Step | A solution 5-nethyl-[1, 3] di oxane-2-carboxylic
wa@eood/0§2885 25 ng, 0.47 mol )in 1, 2-di chl or oet heerECaL008/001912

C was treated 58 WD 2004/052885 PCT/ CA2003/ 001912

with PPh3 (124 ng, 0.47 mmol), NCS (63 ng, 0.47 nmol)

and i sopropyl am no-5- phenyl -t hi ophene- 2- car boxylic

acid nmethyl ester (100 ng, 0.36 mmol ). The reaction

was heated at ref lux for 3 days. The m xture was
evapohat eck Hdueo vasr esidiei ddhats ingsHELr i Theegpryiust| wvaa

glelu e%g f%ct?cﬁ gﬁgggi\g pa'?ﬁld l{:s.f'lien%rggr%g lha%%%e%e%esa washed
3- [ | sophapydne 5.-11ﬂEtlhyéd[ ]I‘h?nﬂ d;ioaxraﬂe ¥as then evaporated
car bonyl ) -am nq] .- hen t.hi ophen - carboxylic aC|d
ot hortebie tqatiug RaS Kieay ERRaF La Y M L EBCRIS
iogdc\)/bﬂplc fdl Xweddby2E) 1ida 4_-:;%1( l’cliblﬁﬂni)x cﬂroh&tngaﬂah&r

Thy - puglaiogtioniYod Gt ugoy : AdHoss Plugiy £o 10

(m @kﬁv1dé-§ﬁiﬁﬁi cak%oxﬁ ﬁEbKéhyI3Hhio§hé§—14&1)3HM 15
Step |1 i sop ropx 5- %} l

dloxgﬁEhﬁ %ﬁ ? ﬁé ) amln -methyl}-piperidinium
oS- pheeyfmcm&wmata Qa@rbp@%d Q)aqiod m@yleeﬁtﬁrelew

was di ssol ve in a mxtu

THF-O %@MW@M)&Q 861 4‘10 PHA)): dn82t F]%ratsed l%)th7L?®4 "0

20 (3#)mo7. 4L 3G, mimh ) . 7 The @0l ot on7vexs heatied ,ak .56 G,
for 3 h. The‘solvents wer e reaned and the residue was

aci ditfl ed® us3 g HEE) 1 02 piP 4™ TRE) pr ddifet (adHext Radt el

wi t hol§ OAc @nd e (@ gamj ¢ 1 axer@, Ieke, veshedan sl ,
brine, dried and evaporated to provid

3- [I§05?0®y45(@ﬂ 28)pethyl - [1, 3] dloxane 2-car bonyl )
-ap no] -5-phenyl - thi ophene-2-carboxylic acid
(Conmpound 22) as a solid (46.7 nmg, 98%yi el d)

NVR @@legwﬁgypouryd%gve(r@ prepared in a 51m11ar

manner: Compound 2, Compound 3, Compound 4, Compound 6

and Compound 14.

20 Example 2
4-{[(2-carboxy-5-phenyl-thiophen-3-y1l) - (4-methyl-
cyclohexanecarbonyl) -amino] -methyl} -1-methyl-

piperidinium chloride Compound 38.

Cbz\Oﬂ
N

o]

o H

—

B

OH
S
25 0
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2H), 7.45 (m 3H), 7.30 (s, 1H), 4.80 (g, 1H), 4.80
(s, 1H), 4.00 (dd, 1H), 3.88 (dd, 1H), 3.08 (t, 1H),
wQ208/03883t, 1H), 2.00 (m 1H), 1.30 (d, 3H), RCDBAL@3/001912
3H), 0.60 (d, 3H). 59 WD 2004/ 052885

PCT/ CA2003/ 001912 Exanple 4 5- (3-fluoro-phenyl) -3-
[ (4-hydroxy-cycl ob. exyl) - (4-

nmet hyl - cycl ohexanecar bonyl ) - am no] -t hi ophene-2- 5
carboxylic acid Conpound 51. (o0 1o O Hz O1 H Br SO
| O-1 O Br SOBr 0O HO O HOO1 1 00~00\ \ I SO
R B @Br SOFE RM RH Step | A suspensi on
of 3- A no- 5- brono-t hi ophene- 2-car boxyl i C cid

net hyt { E-dMethexpgagbony 13 masry L RRtrRh eﬂqé‘(y <§lI (471 )

was €l t -
137 e el oot eathones o iy spsee

di éhlwm@xof 39 AgldoenevmsEFer Af1 % I@'mo pHepy) was
dissolved in MeOH (3.2 mL) and treated with

formaldehyde (37% solution, 0.36 mL, 3.2 mmol), AcOH (1
drop) and 10% P4/C (97 mg) under H, (30 psi). The
reaction was stirred at room temperature for 48 h and

10 the mixture was filtered on celite. The solution was
evaporated to a residue that was purified by silica gel
column chromatography using CH,Cl,:MeCH as eluent to
provide 3-[(4-Methyl-cyclohexanecarbonyl) - (1-methyl-
piperidin-4-ylmethyl) -amino] -5-phenyl-thiophene-2-

15 carboxylic acid methyl ester as an oi1~(46.5tmg, 31%
yield). 4 NMR (CDCls;, 400 MHz): 7.62 (d, 2H), 7.43
(m, 3H), 7.10 (s, 1H), 3.97 (m, 1 H), 3.85 (s, 3H),
3.20 (m, 3H), 2.48 (s, 3H), 2.42 (m, 1H), 2.10 (m, 1H),
1.85 (m, 3H), 1.70-1.40 (m, 8H), 1.30 (m, 2H), 0.78 (d,

20 3H), 0.68 (m, 2H). |

Step II
3-[(4-Methyl-cyclohexanecarbonyl) - (1-methyl-piperidin-
4-ylmethyl) -amino] -5-phenyl-thiophene-2-carboxylic acid

25 methyl ester (46 mg, 0.098 mmol) was dissolved in a
mixture of THF:MeOH:H,O0 (3:2:1, 1.0 mL) and treated
with LiOH.H,0 (12 mg, 0.29 mmol). The solution was
heated at 55 °C for 3 h. The solvents were removed and
the residue was acidified using HCl to pH 4. The

30 precipitate was filtered, washed and triturated with

hexanes to provide 4-{[(2-carboxy-5-phenyl-thiophen-3-
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silane (877 L, 4.8 mvol) was added and the reaction 15
m xture was stirred at roomtenperature for 2 days

wob@n/0538T| ear sol ution resulted. The sol uti onP@EEALINBMN01912
concentrated and the residue purified by silica ge
col um chr omat ogr aphy usi ng Et OAc: hexanes as eluent to
furni shed 5-Brono-3-(1, 4-di oxa-spiro[4.5]dec-8 20
yl am no) -t hi ophene- 2-carboxylic acid nethyl ester
(1.11 g, 68-00 yield). 1H NMR (CDC13, 400 MHz) : 6.90
(br g1) 604 W 20604/R528BE5xHHI/EAPAOI) 08H2A2] -dhhy1G.-85
(s, 1 .95 (s,..4k .78 (s, 3.35. (m_ _1H), ..
2] oomggrﬁlyg?B%PeE@dn?k\'“ %ﬁb?r”%?%é%\b%ﬂﬁ?@t &° 13 514l
sol ut(BBn3 afig t rans vde@l hylr cyrl obeycmeeganbmuxy) i c7 2849 dd, -
(0.6 g9,.4 42 in 2-di orget hane (30 nl) at
0 Cgaés Yr%ﬁu&érﬁ*%h ?r%%h%hyﬁEEOSBh%%en?QS{@'g?'%542
mod XddN-Thi)or czglﬂ;czci(aﬁrriﬁa (0..58 gg, 4213)2, Irmt:vla) ()qmdzﬁy,
Bromp-3- (1, 4-digxa-spiro [4 .5 c- 8-yl am no
-thrgpi%nésidﬁﬁJc rsgx T ct ci&‘bétﬁ?f %%%eﬁ“@f.f@'g?H)'
2.9210mpl jm, Thy , nesgtting m Xtsuwe vasst hen 34)i,roeds (m,
for 36, h at 90 C and then concentrated. The residue
was %H}ified by silica gel colum chromatography

~ using EtOAc: hexanes as eluent to furnished a m xture
of 1:1 (537 ) of the 15 desired product, 5 -Brono-3-
I F&?ha_%@ TG FamPgupdqﬂwqucpggpﬁyﬁd_1n a similar
(4- nﬁ&ﬂﬂér@}@n?&ﬁ&@”@@ Ar beidund 381, NebmpdiidplReres2-
carboxylic acid nethyl ester , and the correspondi ng
ket oREMPSUE} Kb- 3- [ (4- net hyl - cycl ohexanecar bonyl ) - ( 4-
oxo- cycl ohexyl ) - am no] -t hi ophene- 2-carboxylic acid 20

nmet hyl ester. Step Il The m xture of

5-Bréﬁ§£@£¥éﬁ,4-dioxa-spiro[4.5]dec-8; _

yl s 641850 sAY IsQheXRPEC A bARMbkaBL BOLa 11U ARNCNGH Ao ] -
5-phenyl-thiophene-2-carboxylic acid Compound 22.

~ o
— oy

20 Procedure for the synthesgis of 5-methyl-[1,3]dioxane-2-
carboxylic acid: Tetrahedron (1989) 45, PP 6987-6998.

Step I
A solution 5-methyl-[1,3]dioxane-2-carboxylic acid (53

25 mg, 0.47 mmol)in 1,2~dichloroethane at 0 °C was treated
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25 carboxylic acid nmethyl ester and

5- Brono- 3-[ (4- net hyl -
w@yakosaesganecar bonyl ) - (4- oxo- cycl ohexyl ) - am noPCT/CA2003/001912

t hi ophene- 2-carboxylic acid nethyl ester (352 ng) were

di ssolved in tetrahydrofuran (4 mM) and treated with

3N HC1l solution (4 mM). The reaction was stirred at

room 30 tenperature for 20 hours and was then dil uted

with ethyl acetate (10 m). The organic |ayer was

sepamatbdPPh 6110 29049 0528861 PCTHCA20E3 /3019127 mamail )

h v ith ethyl, acetate .
0 AYoaye Rasns SRB S ML 5L D SRELR S
washadthit hesirame(1000mg] )q . i imgblon. NeR2SQeactfioht eaed
20r! BeReERt LA at R ok os e N AP WSS Rk YydbbrERea

gel romat ography u

el uvehb aoréiidﬁesh@dtSWEEcpnrifib?4ﬁyEéf@dca_gel column
I b [)-(4- - cycl ohex -am nQj -

T opHERRRGS R bbb RS peR Lo SR &gy 1 g
( 296 fogrishdd INVR seBbCh3] - éﬁgﬁnd\ﬂﬂgfﬂ—:[é(ﬁgﬁﬁizcﬁ}g%nelh)— ’4H)
504 1 1 . 3.82 (s o 2. - 2. m
2. E@Q?&gﬁn}%)m@mlﬁogsg(ﬂf‘e%-@%.O@éeeﬁfz1%3%10%%.01?3301
(m Gefhyll. <kBerl.(BR. Mg 3H)5% 324804 d, *BHIMR QcBB81(M400
2H) . St V.15 v
SF%%%ﬁgfg-%(%%ngkhﬁﬁzCy%F%%é%hnégérbBﬁV?)@%4;5%0-4'90
cycl egexyi) - aisso](st hm)lphanemzégar bxlgfnydi:{:. %Ci(téﬁﬂeilltﬂw

t 47 ...1.04 S di ssol ved In nmethano
?io?ﬁ-%ﬁ’) ?S'g‘g’ﬁ)ed tﬂ)gg?f'?ar?&{ trr éabed (i tHsodi-dfh (m, 1H),
borohyels i ¢te, (43 ,ma..08. i, mml,) 0.6t @4, i nutes of 20
stirring at 0 C, the reaction was left stirring at

roomtenperature for 30 mn and quenched with a 10%
solsustem of hydrochloric acid (20 m ). The aqueous
phase was extracted with ethyl acetate (3 X 10 nlL) and

the EohbiPRIPRIYP -BEBRRE =l] .3y diowane o? t e {aeA$eapino] -
and 5-phenyl-thiophene-2-carboxylic acid methyl ester (49
mg, 0.12 mmol) was dissolved in a mixture of
THF:MeOH:H,0 (3:2:1, 1.1 mL) and treated with LiOH.H.,0
20 (14 mg, 0.36 ﬁmol). The solution was heated at 55 °C
for 3 h. The solvents were removed and the residue was
acidified using HCl to pH 4. The product was extracted
with EtOAc and the organic layers were washed with
brine, dried and evaporated to provide 3- [Isopropyl- (5-
25 methyl-[1,3]dioxane-2-carbonyl) -amino] -5-phenyl-
thiophene-2-carboxylic acid (Compound 22) as a solid
(46.7 mg, 98% yield). 'H NMR (CD3;0D, 400 MHz): 7.65 (d,
2H), 7.45 (m, 3H), 7.30 (s, 1H), 4.80 (g, 1H), 4.80 (S,}
1H), 4.00 (dd, 1H), 3.88 (d4d, 1H), 3.08 (t, 1H), 2.98
30 (¢, 1H), 2.00 (m, 1H), 1.30 (d, 3H), 1.05 (d, 3H), 0.60
(d, 3H).
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25 concentrated. The residue was purified by silica

gel colum chronmat ography usi ng Et OAc: hexanes as
we@bkwaens288d f urni shed PCT/CA2003/001912

5- Brono- 3-[ (4- hydr oxy- cycl ohexyl ) - (4- met hyl -

cycl ohexanecar bonyl ) - am no] -t hi ophene- 2- car boxyl i c

acid nethyl ester (365 ng, 77%yvyield) as a solid. "H

NVR 30 (CDC13, 400 MHz) : 6.82 (s, 1H) , 4.56 (m 1H)

, 3.82 (s, 3H), 3.45 (m 1H), 2.08-1.72 (m 4H), 1.75

(m 1H), 62 WD 2004/052885 PCT/ CA2003/001912

1. 685 p 11H) , 0.98 (m 1H) , 0.80 (d, 3H)

0.6 Step V 5 A degassed sol ution of

5- Br Smbssfl[x(oacohwenxw -3- [ {4-hydroxy-cyclobexyl) - (4-

b olRaN R T AR RRL PR BB | 1o

Mol §aarekyd-ifd aondpﬁemyhnbbﬁdnlc acid (32 ng, 0.23

nmmol) in a mxture of (2.0 nL) and 2M aqueous 10
Na2CO3 (1. O nL) was tfee ted Wi th d PPh3)4 (17.6 ng,
0. 015 mol fThe react was heat reflux for
18h. The Cc mpn_naxt maeadll ethy+
acetate a ter. The Pganlc Iayer separated

washed mnth brine, drile frd conceht) ed to a
resi due that was 15 ptiri¥ied by p?ep%ratime
chr omat o§g aphy usi ng EiCM@ hexanes as eluzf} to

provi de Fl uqgr -phe

3- [ (4-hyd X{Qy§>ghexy yi- 7
cycl ohexaneca bonyFT*antn ophene 2- carpxyhi c
acid net St er as. %\contantna 'th 20

t ri phenyl pRosghi ne oxi %h t coul d not r enoved
(61.7 nmg). 1H NMR (CDClSl 400 MHz): 7.65¢ (dd,[3HR=Me
7.53 (t, 2H), 7.43 (m 5H), 7.32 (m .1H , 7% M

1H), 7.02 (s, 1H), 4.56 (m 1H), 3.82 (s, 3H), 3.40
(m 1H), 2.14 (br s, 1H), 2.05-1.883 (m 4H), 1.78 (m

1FD,SQQ§8I1.54
A suspension of 3-Amino-5-bromo-thiophene-2-carboxylic
10 acid methyl ester (1.03 g, 4.38 mmol) in dry THF (1.1
ml) was treated with 1,4 -cyclohexanedione monoethylene
ketal (684 mg, 4.38 mmol), followed by dibutyltin
dichloride (133 mg, 0.44 mmol). After 5 min, phenyl

silane (877 pL, 4.8 mmol) was added and the reaction

15 mixture was stirred at room temperature for 2 days when
a clear solution resulted. The solution was then
concentrated and the residue purified by silica gel
column chromatography using EtOAc:hexanes as eluent to
furnished 5-Bromo-3-(1,4-dioxa-spiro[4.5]dec-8-

20 ylamino) -thiophene-2-carboxylic acid methyl ester (1.11
g, 68% yield). 'H NMR (CDCls, 400 MHz): 6.90 (br s,
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25 (m 5H), 1.51-1.26 (m 4H), 0.98 (m 1H), 0.75 (d,
3H), 0.72-0.54 (m 2H). Step VI
wW®B2(03/051880r 0- phenyl ) - 3-[ (4- hydr oxy- cycl ohexyl ) PCBHCA3D3/001912
met hyl - cycl ohexanecar bonyl ) - am no] - t hi ophene- 2
carboxylic acid nethyl ester (61 ng, 0.13 mmol) was
63 WD 2004/ 052885 PCT/ CA2003/001912 dissolved in a
4:1 rrixture of di oxane H20 (1 3 m) and treated with
Li OH. H20 0.476 mmol ). After_ 3 hours
sti rtithg t6555(SC 1fhe %O?E\/éﬁt' 4%re3f7e8rm(\?ed3Hénd3t:H%n(m'

parttm ongthPeimvesn) o Maofmb2@upci didd ech,t aup. pH 4
and n of EtOAc. The or gani c Iayer was separat ed
and the aqueous phase was washed twi ce with ethyl
acetatg, (Zr X 5 mL). The conbined ethyl acetate |ayer
was dri‘ed (Na2SO4) and concentrated. The residue_was

pur5| B 2Rl uhiqy efartannd et dtdnRrsyFaphxaemrboxylic acid

59179? 40 49bkAbT) S 32T liehPsPESMNe -@0 fif4ac o
hydroxy cycl'ohexyl ) - (4- nethyl-cyclohexanecarbonyl)

am nof-vag dpreated2with U@fﬂwheéwé@hqsxemd&né%ﬂ) hsth

V\/n
| tﬁmé?% q\l—(c%ﬁo}?ggcc%rﬁélﬂ @) 59 %H %\M? én@y?&gﬁd I—B -

7 24B11@n<érﬁ (EH)4 -4 088~ ¢Rii rall4). 5116288 ﬁiarm)o) -Fhigphape-

o2 (e Pagg i g ndint 5L (1Y 0 P32 Beotf e

conpoem[stmg @igreparets ithea sthtrfed £R0 3r6ahnét: 90 °c

Compguact 0; CARAUDE P 1GRMRRUDH. S0 A SRTRR Y
3 [(slhectm)geiarcbarrmylGlprqu@rtmnrnphyytllsu(gﬂf Hoohhyhex@ies as
cyc! SNEXAREAThonY L 81 Nl T:BNSPYI 11 MOPPRBS B¢ ¢ ne
15 desired product, 5-Bromo-3-[(1,4-dioxa-spiro[4.5]dec-8-
v1l) - (4-methyl-cyclohexanecarbonyl) -amino] -thiophene-2-
carboxylic acid methyl ester , and the corresponding
ketone, 5-Bromo-3-[(4-methyl-cyclohexanecarbonyl) - (4-
oxo-cyclohexyl) ~amino] -thiophene-2-carboxylic acid |

20 methyl ester.

Step iII
The mixture of 5-Bromo-3-[(1,4-dioxa-spiro[4.5]dec-8-
v1l) - (4-methyl-cyclohexanecarbonyl) -amino] -thiophene-2-
25 carboxylic acld methyl ester and 5 -Bromo-3-[(4-methyl-
cyclohexanecarbonyl) - (4-oxo-cyclohexyl) -amino] -
thiophene-2-carboxylic acid methyl ester (352 mg) were
dissolved in tetrahydrofuran (4 ml) and treated with 3N
HC1 solution (4 ml). The reaction was stirred at room
30 temperature for 20 hours and was then diluted with

ethyl acetate (10 ml). The organic layer was separated,
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64 WD 2004/ 052885 PCT/ CA2003/001912 a 0 S OO O S O
0-11-ro g NO-- /S\ OH O Step | A solution of
w@2(0¢452%8% hyl - cycl ohexanecar bonyl ) - PCT/CA2003/001912
pi peri di n-4-yl -am no] - 5- phenyl -t hi ophene- 2- car boxylic

5 acid nethyl ester (145 ng, 0.33 mmol) in CH2Cl12 (3.3
m.) was treated with Et3N (69 nL, 0.49 mmol) and

net hyl isocyanate (28.2 ng, 0.49 mmol). After

stirring at room tenperature for 18h, starting

mat eeindl thenequesdis pheby| was seohadatel ¢@8vizngpth@149

ol d t reaC|onth was stirred

f or %ﬁo %té% %q( %L% mggrve \Wémaaﬁ oA eaoce}r?&et ﬁ%yers
r esi dzaeemss}mbc‘ss«ulthe@rune EtIZAcnl) washed ow tNa 9G], (0. 1
M. and_brine, dried ) n centrated. .Th

resi %ﬁgt%%gp%nr#jﬁog&e‘é z:\[% eFeS%%II%rWF purified by
chri)milmgaa@éﬂy asdurmg (:B%ﬂ\daﬁwj‘x@ha(}lﬁélﬁg) By anvd deexbned- as

1- I di - met hyl -
[:yc(:l 5 ex egg{ u&ﬁ’ﬁ%‘ gn'?e ﬁLOI‘ISgﬁe[n( I “‘Fﬁfl Bbhene- 2-
car boxylbkeenictambbhyl) e$d ebxd ]c%fzzlﬁﬁexﬁy?/eaﬁhﬁ{dl)- "'H
1 400
’ oo‘c‘f??é’pﬁm- Fogbi L gt sy odig® aF 65 cpuid
2363m@ﬁ (LH]NMFH)(,CD&J§5 {0 M) :, 62885(4 M1BH) 5. 04
2 75
m‘° éi(ﬂo 1) 503 8@5 g“t‘)bﬂ/ §2388?53@CT7“CA§%)03/%G§91@' 1H) ,
1. 252( 0% &H) 1H)]. 1096Mm,1H)H),, Q.78 -0ds23, .6:0.,7% .48-
-o. 58 Sm (m, I_3?H), 0.80 (d, 3H), 0.68 (m, 2H).

Step IV

15 5-Bromo-3- [ (4-methyl-cyclohexanecarbonyl) - (4-oxo-
cyclohexyl) -amino] -thiophene-2-carboxylic acid methyl
ester (473 mg, 1.04 mmol) was dissolved in methanol
(10.4 ml), cooled to 0°C and treated with sodium
borohydride (43 mg, 1.14 mmol). After 30 minutes of

20 stirring at 0 °C, the reaction was left stirring at
room temperature for 30 min and quenched with a 10%
solution of hydrochloric acid (20 ml). The aqueous
phase was extracted with ethyl acetate (3 X 10 mL) and
the combined ethyl acetate layer was dried (Na,S04) and

25 concentrated. The residue was purified by gilica gel
column chromatography using EtOAc:hexanes as eluent to
furnished 5-Bromo-3-[(4-hydroxy-cyclohexyl) - (4-methyl-
cyclohexanecarbonyl) -amino] -thiophene-2-carboxylic acid
methyl ester (365 mg, 77% yield) as a solid. H NMR

30 (CDCl;, 400 MHz): 6.82 (s, 1H), 4.56 (m, 1H), 3.82 (s,
3H), 3.45 (m, 1H), 2.08-1.72 (m, 4H), 1.75 (m, 1H),
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Step I'l 5 3- [(1-Methyl carbanoyl -pi peridin-4-yl) -
(4-met hyl - cycl ohexanecar bonyl) -am no] -5 -phenyl
WO thwofdsene- 2 carboxylic acid nmethyl ester (1B8CT/082003/001912
0.28 mmol) was dissolved in a 4:1 mxture of
di oxane: H20 (2.8 m) and treated with Li OH H20 (35.3
ng, 0.84 mmol). After 3 10 hours of stirring at 55 C
the solvents were renoved and then partiti oned
between 5 m _of H20- aC|d|f|edt pH4and5 of
Et OAC:- *Piié - 87 g ki iy el - R8s ‘EepTé‘r at 8d8%ahd tHE . 0.68

aqueows phase was washed twice wth ethyl acetate (2

X 5 nm). The conbined ethyl acetate |ayer 15 was dried

- (Na2SO4) and concentrated. The residue was purified

by siddegavgel col umm chronat ography using (10%

MeOH CH2C12) to provide 3- E(l Met hyl car banoyl -

pi perfi deAeased )sqmtdephyf - eyBr otendamddahly8a9xy = ani no] -

g gg%%Ilfgeggpwﬁ(@n%t@lgﬁbewiweﬁe@a&seﬂpwngm7&3] as
[ [

(cmé@lombenewarborﬁzqmzlcizm)ethylwsvem TP mBH)O,. 15

7.32 y1 X Q0. 5
o nﬂg@és '(a‘%d 3§, ﬁ%cﬂr‘%‘ph&h‘%l B %}; (c,magéﬁ') (3% r% (A2 3
1. somIIOM masn;)xturemf(lﬁME @HP mLY. a:gd(w Bffeous

0 Z@ § M. 02k, %ﬁa@@c’é@'tg?%lth PdI (PPhs), (17.6 mg,

oon an-2-yl net h
cycl @h@%én@éfalf borffie) raathoin Bﬂéyawé!ﬁytedhaiopfaeﬂequor 18h.

E?;rT/ch%lo%% 001 1%&%%9?@‘:1\@?3 é@ﬁ%@ﬁ 89@1’105’1,211%5 acetate and
water. The organic layer was separated, washed with
brine, dried and concentrated to a residue that was

15 purified by preparative chromatography using
EtOAc:hexanes as eluent to proviae 5 - (3-Fluoro-phenyl) -
3-[(4-hydroxy-cyclohexyl) - (4-methyl -
cyclohexanecarbonyl) -amino] -thiophene-2-~carboxylic acid
methyl ester as. an oil contaminated with

20 triphenylphosphine oxide that could not be removed
(61.7 mg) . H NMR (CDCl;, 400 MHz): 7.65 (dd, 3H), 7.53
(¢, 2H), 7.43 (m, B5H), 7.32 (m, 1H), 7:1 (m, 1H), 7.02
(s, 1H), 4.56 (m, 1H), 3.82 (s, 3H), 3.40 (m, 1H), 2.14
(br s, 1H), 2.05-1.88 (m, 4H), 1.78 (m, 1H), 1.68-1.54

25 (m, 5H), 1.51-1.26 (m, 4H), 0.98 (m, 1H), 0.75 (d, 3H),
0.72-0.54 (m, 2H).

Step VI
5~ (3~Fluoro-phenyl) -3- [ (4-hydroxy-cyclohexyl) - (4-
30 methyl-cyclohexanecarbonyl) -amino] -thiophene-2-

carboxylic acid methyl ester (61 mg, 0.13 mmol) was
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O +HINOO OSSO N~~NSO / \/S\ OH OO Step

I 3- [ ([1, 3] Dioxolan-2-ylnethyl) -am no] -5-phenyl
w®2a0hiosgsBENne- 2- car boxyl i c acid net hyl ester waBCT/CA2003/001912

prepared using Pd coupling procedure described in

exanple 32. Step Il 10 3- [ [1, 3]

Di oxol an-2-yl net hyl - (4-net hyl -

cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2

carboxylic acid nethyl ester using a procedure simlar

t o t Hasppbcediuime addsér nbethie cdx dipkandZ .A 5(1SBepl) | dnd

3-[1 ] | AN+ 2y hy] + (4- ngt -
cycl %ﬁgé%(g)églr or%éloﬁ-'g%é néc%O- &‘%pﬂgngé(% tlﬁr?oolaher‘?‘gjzﬁ? 3
car bbrykscocidnydinggat %% nid,arthpr sckdents w@rieheemoved

b oSl e SR Rd SRR, n 20 eRaU v
PCTY €R20034DELIHM2 ofEXadpt e Theb-organic layer was separated
R O T
car baxgtace ad & Gonpdunthddonbi¥edNekhy: VadetG¥e Bay&Sr
O Ckég dried (Na,S0,) and concentrated. The residue was
purified by preparative chromatography (10% |
10 MeOH/CH,Cl,) to obtain 5-(3-fluoro-phenyl)-3-[(4-
hydroxy-cyclohexyl) - (4-methyl-cyclohexanecarbonyl) -
amino] -thiophene-2-carboxylic acid (Compound 51) as a
white solid (20.1 mg, 34% yield). 'H NMR (DMSO-ds, 400
MHz): 7.72 (d, 1H), 7.60 (m, 2H), 7.50 (m, 1H), 7.24
15 (m, 1H), 4.50 (d, 1H), 4.28 (m, 1H), 3.18 (m, 1H), 1.95
(m, 1), 1.85-1.10 (m, 14H), 0.88 (m, 1H), 0.75 (d,
3H), 0.68-0.45 (m, 2H).

The following compounds were prepared in a similar
20 manner: Compound 50, Compound 59, Compound 60 and

Compound 61.

Example 5
3-[(1l-methylcarbamoyl -piperidin-4-yl) - (4-methyl-
25 cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-

carboxylic acid compound 71.
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Y OFOYN NO SO000 VOH OO0 OS5 FF STEPI To a

degassed solution of 5 -brono-3-isopropyl am no- 2-
w@a00bo%x3883 ¢ acid nethyl ester (210 ngy, 0.755 nPol/LA2008/001912

3-f |l uorophenyl boronic acid (140 ng, 0.116 mmol) in'a

10 m xture of DME (8 nL) and 2M aqueous Na 2CC3 (4

m.), Pd(PPh3)4 (43 ng) was added and the reaction

m xture was stirred at reflux conditions for 3h under

a N2 atnosphere. The reaction m xture was dil uted

with ethyl acetate and water. The oxgg nic |ayer was

separated, 15 drijed (Na2SO4) and condeftrated. 5 -

(3- Fl uor o- phenyl § -\3-

I sopropyl am no-t ph 2-carboxylic

(d I

ester (200 ny, o olated as thi . 1H
NVR (CDC13, 4 \ y>57 50-7. 25 P 13 -7.05
(m |IH, 68 674(bs OXS 3H),
3.75 20 (m 39 (2s, SPEP Il 68 WO

2004/ 052885 PCT/ CA2003/ 0 12 To a solution of 5
- (3- Fl uor o- phenyl ) - 3-i sopr
t hi ophene-2-carboxylic aci
0.683 mmwol) in 1,2 - dlchlor
acid 2 - chlorocarbonyl e
nmg, 0.679 5 mmol) and
0. 751 mmol ) were

Step I

5 nm), acetic
-cycl ohexyl ester (148

Phosphi ne (197 ny,

A solution of 3-[(4-methyl-cyclohexanecarbonyl) -
piperidin—4—yl—amino]-5—phenyl—thiophene-2—carbdxylic

5 acid methyl ester (145 mg, 0.33 mmol) in CH,Cl, (3.3
mL) was treated with Et;N (69 mL, 0.49 mmol) and methyl
isocyanate (28.2 mg, 0.49 mmol) . After stirring at room
temperature for 18h, starting matérial remained. Methyl
isocyanate (28.2 mg, 0.49 mmol) was added to the

10 reaction that was stirred for another 4h. The solvent
was evaporated and the residue was dissolved in EtOAc,
washed with HCl1 (0.1 M) and brine, dried (Na,S0,) and
concentrated. The residue was purified by silica gel
column chromatography using (5% MeOH/CH,Cl,) to provide

15 3-[(1-Methylcarbamoyl -piperidin-4-yl) - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-
carboxylic acid methyl ester (142 mg, 87% yield). 'H
NMR (CDCls;, 400 MHz): 7.65 (m, 2H), 7.45 (m, 3H), 7.00
(s, 1H), 4.78 (m, 1H), 4.35 (g, 1H), 4.05 (4d, 1H),

20 3.90 (m, 1H), 3.85 (s, 3H), 2.85 (m, 2H), 2.75 (d, 3H),
1.95 (m, 2H), 1.80 (m, 1H), 1.70-1.55 (m, 5H), 1.50-
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added under an atnosphere of N 2. The reaction m xture

was refluxed for 12h and then diluted with chl orof orm
w@apw4nsases . The organic | ayer was separated, dPCEdA2003/001912

(Na2SO4) and concentrated. The residue was purified by

10 preparative TLC plate using 15% ethyl acetate in

hexane to obtain 3[(2

- Acet oxy- 4- et hyl - cycl ohexanecar bonyl ) -

i sopropyl -am no] - 5- (3-fl uor o- phenyl ) -t hi ophene- 2-

car boxysi tmady) ,mathygl (estleh) ,ad .d8whilt e3¥al iod 764@nG8 (m,

129@2H 1H NWMR (CDC13, 400 MHz) : 57.45-7.25 (m 4H)

7.13%Hh5 6. 95 (m 1H) , 5.13 (m 1H , 4.87 -4.75 (m

1H , 3.80 (s, 3H , 2.37-0.62 (m 20H) STEP I

3[ (2- cetgéy 4- et hyl - cycl ohexanecar bonyl ) -i sopr opyl -

20 a (3-fl uoro-phenyl)-thi-ophene-2-carboxylic

aciﬂ3n¢(hyMeﬁﬁykﬁarbaaoyg po &6 imral-y1hass tradkieyli-n a

R S AR R e T e il Bt S Ea

mol ):arﬂdswylicemmmeﬁhﬂ W awagishi wdg pdo ats m@m) was
tenperature 12 25 h, Sol vents,were renoved the
- oor Buses kit Yindt A R oMM el i iy G AL 2
acet et@atér@amtagm&ousngcaym waslgaco dg £ in@b1ysi Agtéﬁ %
KHSO 4 sol uti on. r was separated

dr llquOKlR%l %%@Blrafﬁ&g éBn%%ntq' aFE%eSGrHéenr%%."%ﬁifg kggoved

pur i Bhedchenm %talﬂt(i% 1gabd3@etssﬂJelmm3 glnr efed ggraaﬂmfuéango
chl or of orm an nmet hanol to obtain 5

- (3- Pﬁuér%ﬂ%r%ﬁ% PEIEEPAC hﬁ}eoﬁfgﬂn%gl%rzoﬁfl §5paxated

PCT/ gﬁao\@@é 0 REs BREBY | vad Yel-pBaxenesarpaly leknyl
-isop ro -anln%] -t hi ophene - 2-carboxylic acid

(ConﬁS@ at% ) - 5@% b nge; eehy s AqeFakist hA2Y b
r Oﬁﬁ%ésdrﬂé*& ’\M% é@gcjar;ﬁ cbPeMZdteq. 5_@1'1%0]1;.52%\14 Ras

3H) 7.06 (m 5 (bs, 1H), 5.25 (s,

i nop)lrlﬂlw l(g s1]].p.|canajalargoluq_nnlghfgmatgmlgraphy using (10%
MeOH/CH,Cl;) to provide 3-[(l-Methylcarbamoyl-
piperidin-4-yl) - (4-methyl -cyclohexanecarbonyl) -amino] -
5-phenyl-thiophene-2-carboxylic acid (compound 71) as a

20 white solid (101.8 mg, 75% yield). 'H NMR (CD;OD, 400
MHz): 7.72 (m, 2H), 7.47-7.37 {(m, 3H), 7.32 (s, 1H),
4.65 (m, 1H), 4.00 (m, 1H), 2.82 (g, 2H), 2.65 (d, 3H),
2.10 (m, 1H), 1.90 (m, 2H), 1.80-1.22 (m, 8H), 1.14 (m,
1H), 0.78 (4, 3H), 0.75-0.55 (m, 2H).

25 |
Example 6
3-[[1, 3] Dioxolan-2-ylmethyl - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-

carboxylic acid Compound 8.
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major), 3.87 (s, 1H, mnor), 2.38 -0.45 (m 17H). ESI

(MH: 418. Conpound 62 was prepared in a simlar
woremms2885 10 Exanpl e 8 3- [1sopropyl - PCT/CA2003/001912

(4- met hyl ene- cycl ohexanecar bonyl ) -am no] -

5- phenyl -t hi ophene- 2- carboxylic acid Conpound 28. 0 vy

NHN O OOHOYYS I \ ISMO-- OH O 0O 15 Step

To a solution of

3- 1 sopropyl am no- 5- phenyl -t hi ophene-2- carboxylic acid

met hyl ester (1.5 g, 5.45 mmol) in 1,2 - 20 U/ﬁ

di chl or oet hane, N -chl orosucci nam de (0.940 g, \24091

nol ), triphenyl ph osphine (1.9 g, 7.091 mol )){ and 4 -

acbd>(800 ng, 5.455 )
NL&%&ée—mas»sti r ef
2885 PCT/ CA2003/ 001 o
over ni ght under an at nosphere of N 2. r eact ioon

m xture was diluted with CH 2Cl2 and extracied wth
saturated solution o HCO 3. The organic'%ayer was
separated, dried (Na ) and concentr at ed,

The-residue 5 was punyf}

g silica ge
chr omat ography  usi efhyl acetater he e ~4) as
el uent to obt @i /3 o 4 OH
S AN S
o} (o]

Step I
3-[([1,3]Dioxolan-2-ylmethyl) -amino] -5-phenyl -
5 thiophene-2-carboxylic acid methyl ester was prepared

using Pd coupling procedure described in example 32.

Step IT

‘10 3-[[1,3]Dioxolan-2-ylmethyl- (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-
carboxylic acid methyl ester using a procedure similar

to the procedure described in example 32.

15 Step III
3-[[1,3]Dioxolan~2-ylmethyl- (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-
carboxylic acid using a similar procedure to the
procedure described in example 32.

20

Compound 7 was prepared using similar method.
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3- [Isopropyl - (4-oxo-cyclohexanecarbonyl) -am no] -5-

phenyl -t hi ophene- 2-carboxylic acid nmethyl ester. (1.2
W@20088%88Rs syrup. 'H NVR (CDCL 3, 400 MHz) : PCT/CA2003/001912

57.75-7.50 10 (m 2H) , 7.70-7.38 (m 3H) , 7.12 (s,

1H , 4.95 (m 1H) 3.87 (s, 3H), 2.75-0.83 (m 15H)

Step Il Butyllithium (2.5 M 0.9 nL, 2.280 nmol) was

added to a 15 cold solution (-78 C) of

met hyl tri phenyl phosphoni um brom de (939 ng, 2.630

mol ExpapY¥efE7 (10 nL). The reaction mxture was

stirred,a u r..Lh nd.then

A s T e e R G

am ney<cbopéremmd catrdivooph Erniesc@roayhbexylriad -att dphetdnd- 20

eSt ehe b 200 10 ok Bl d bty (5 1) vas added at - 78

C. The'reattion mxture Was al'l owed to stir at room

tenperature for 12h. The reaction guenched by

addi ng saturé?ﬁa sol ution of NH4C1 diluted with

et hyl acetate.NThe organic | ayer separ ateed hed

25 (Na2SO4) jagd ¢pncentrat.ed r yas ipu ed
by sili ol umm chroma apﬁy i ng ethylaw(
acetate: hexan® (1:4) to obtain 3- [Isopropyl- %

(4-nmet hyl ene- cycl ohexanecarbonyl) - am no] -5 -phenyl
-t hi ophene -2- carboxFTic aci d net hyl ester‘tﬁ@Ong,

43% as a solid. 30 1 CDC13, 400 MHz) :Mggwﬁﬁlb/
~ 7.12 (s 4.99 (m

(d, 2H) , 7.50 -7.

1H), 4.55 (d, 2N 5 71 WD 20 885 ok
PCT/CA2003/OO 3H) é\&ﬁg(m 3H),83-1 68 (m

5H), 1.50 (m IH), 1.25 (d,”3H) , 0.99%(d, 3H Step
I11°5 3- [Isopropyl- (4-nethylene-cycl ohexanecarbonyl)
- am BBEP-I5- phenyl -t hi ophene-2-carboxylic acid nethyl

$aéfkggé¥ﬁfé§%sé% %%?u{qg%)ofM%S R-@%%019-§95%%%§§f%m920-2-
carboxylic acid methyl ester (210 mg, 0.755 mmol) and
3-fluorophenylboronic acid (140 mg, 0.116 mmol) in a

10 mixture of DME (8 mL) and 2M aqueous Na 2C03 (4 ml),

'Pd(PPh3)4 (43 mg) was added and the reaction mixture
was stirred at reflux conditions for 3h under a N 2
atmosphere. The reaction mixture was diluted with ethyl
acetate and water. The orga nic layer was separated,

15 dried (Na,S804) and concentrated. 5 - (3-Fluoro-phenyl) -3-

isopropylamino-thiophene-2-carboxylic acid methyl ester

(200 mg, 91%) was isolated as thick syrup. 'H NMR
(CDC1l;, 400 MHZ) : 67.50-7.25 (m, 3H), 7.13 -7.05 (m,

1H), 6.88 (s, 1H), 6.74 (bs, 1H), 3.80 (s, 3H), 3.75
20 (m, 1H), 1.35, 1.30 (28, 6H).

STEP II
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(3:2:1, 3 nL) and then 1IN aqueous solution of LIOCH H

20 (0.8 nL, 0.8Q0 nmmol) was added. The reaction
wOoroou0s288310 was stirred at room tenperature foPCIL2ARN03/001912

Sol vents were renoved and the residue was partitioned

bet ween water and ethyl acetate. The aqueous | ayer

was acidified wusing 10 % KHSO 4 solution. The organic

| ayer was separated, dried (Na2SO4) and concentrat ed.

The residue 15 was purified by silica gel colum

chroﬁatagsabMykusbﬁgs e liB oF b arandetyie t RanedpdPantiao -

obtal l s ’

(4 mECASP RS T OROTANES ST IF A ROTS. (ffonge: 0683

t hi opheig- Qacambox@i¢h1drmedhénenpmunﬁ ,28ret26 a@id 2% -

as a |te S

J= 26 °“Y71 Eomeg@gé %Y97M%g¥s(l4ﬁmg'4 09579
(ms mfhbD.) afhldSO:r(l@hed?lﬁh&ﬂﬂ-;lnﬁ'D(l9? wd, -iL.743 (ab1PHrere

%4_1?:[3&%?% %cg%i/la)n a§m0féléeorpﬁ (5%]2/ Exan‘%lhg geagt:?on mixture

(4- metbyretletedh@or3i2h and then dll@ted|w1th chéoroform

enecar gon anj no -t hi pphene- 2- car box I C acl

o BURSEE 7 P 3 amhs Gars Pet) CopbRto1 ST AN-H

N-H I(Na$q) CabdFednedhtraSe@. HrhE St@ue Wasapstifiad by

sol uti on of 3-Am no-5- é4 f1uoro- phegéxi

t hi GPRERRE L 14 HokyPitadtiti ity © rAqE5eG e bexpne

5 mmeb) obtain 2 [di2chl-geeebane ekl ywash&ddedarbonyl) -
isopropyl-amino] -5- (3-fluoro-phenyl) -thiophene-2-
carboxylic acid methyl ester as a white solid (40mg,
12%) . 'H NMR (CDCl;, 400 MHz): §7.45-7.25 (m, 4H), 7.13-

156.95 (m, 1H), 5.13 (m, 1H), 4.87-4.75 {(m, 1H), 3.80 (s,

3H), 2.37-0.62 (m, 20H).

STEP III
3[(2-Acetoxy-4-methyl- cyclohexanecarbonyl)—1sopropyl—
20 amino] -5- (3 fluoro-phenyl) -thi-ophene-2-carboxylic acid
methyl ester (30 mg, 0.063 mmol) was taken in a mixture
of THF:MeOH:H,0 (3:2:1, 2 mL) and then added 1N aqueous
solution of LiOH.H ,0 (0.38 mL, 0.380 mmol?. The
reaction mixture was stirred at room temperature for 12
25 h. Solvents were removed and the residu e was
partitioned between water and ethyl acetate. The
aqueous layer was acidified using 10 % KHSO , solution.
The organic layer was separated, dried (Na 280,) and
concentrated. The residue was purified by silica gel
30 column chromatography using chloroform an d methanol

(8:2) to obtain 5 - (3-fluoro-phenyl) -3- [ (2-hydroxy-4-
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sequentially 2-nmethoxypropene (0.76 nL, 8.0 mmol),

AcOH (0.12 nL, 4.0 nmmol) and NaBH(OAc) 3 (0.848 ny,
w@2040m38) and stirred for 16 h. It was then BCT/on2m®3/001912

with Et OAc and H20 The aqueous sol ution was adj usted

to pH = 7 10 by adding NaHCO3. The aqueous phase was

extracted with EtQAc, the conbined extract was washed

with brine and dried on MgSO™ and filtered.

Purification on bond elute with hexane to 5%

Et Ofte tHexarmy cflohakaheeh®ongl) -isopropyl -amino] -thiophene-

5" SErP iR LRGSR L EPREDCHEs Pk p N e

(CDGIslid mhI\/EM§> r0®m?ar@2 (d HHNMR  VCREL (m @CH)MHZ

Sy ot RS (et H - 2 OPos 3T bk TS s Ay £ Be?

Wa&‘stéepﬁf ed}mae accw-ﬂlc(ﬁg 1y, tﬁgjﬁmgggjqdueez(g?pmxed

in Journal o ani c em -
PP44B%1®:) : Phifd 4g731%“§616’1 05 8%% ﬁéA% 03+ BH1oFST
Met hyy =€)y clalkex- 3- enecar bonyl chlorlde (0.121 g, 0.77 '
nmol ) was di ssol ved al ong with 5-(4-Fl uoro-phenyl) - 3-

i sopr opyl am no-t hi ophene- 2-carboxylic acid mnet hyl

est efomfAikP @ 20wa - Slepild) ihnaaghyii-pUsanner.
1,2-dichloroethane (2 5 nL). The reaction m xture was
stirred for 16 h at refl ux. Then, the solvents were
renog@gn g he residue was purified by flash

chro aphy (8:2 Hexane/EtOAc) to obtain 140 ng (
66@@3o{Igpqnpgmludﬁomgphy%@gejyyclohexanecarbonyl) -amino] -

[ i sopropylyi( AnTBbAYhe CYClORR%318N8E 8 bESHE Juridi280] -

10 thlophene 2-carboxylic aci nethyl ester. 'H

NMR( CDC13, M?/Mt)6'76%(m 2H) , 7.15 (m :

7.02 (d, 1H)/ 5.42-5.20 1FD 4.99 (m 1FD 3.8

2

(d, 3H), 2.41"1. 50(m 1.20 (m 3H), 0.98
3H). St gp\ 1 Lo @/[_ﬁ\‘(
e pol
S S
0 O

Step I

15

To a solution of 3 -Isopropylamino-5-phenyl-thiophene-2-
carboxylic acid methyl ester (1.5 g, 5.45 mmol) in 1,2 -
20 dichloroethane, N -chlorosuccinamide (0.940 g, 7.091
mmol) , triphenylph osphine (1.9 g, 7.091 mmol) and 4 -
oxo-cyclohexanecarboxylic acid (800 mg, 5.455 mmol)

were added. The reaction mixture was stirred at reflux
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5- (4-Fl uor o- phenyl') - 3-[ i sopropyl - (4- net hyl - cycl ohex- 3-
enecar bo-nyl ) - am no] - t hi ophene- 2- car boxyl i c acid
woreaohpb2ssest er (0.140 g, 0.34 mmol ) was taken PET/@A2003/001912

m xture of THF: MeOH H20 (3:2:1, 10 nL) and then added

IN aqueous 20 solution of LiOH H20 (2.1 m, 2.04 nmol)
The reaction mxture was stirred at 50 C for 1 h.

Solvents were renoved and the residue was partitioned

bet ween water and ethyl acetate. The aqueous | ayer

was &eirdpPyerdighisunget0ano #H8GPheokudf dN. Th&her gaattion

I : , ' Na2SM ngd. . .
chg@rl}%/&?gfégy %ﬁ?‘égﬁdﬁg{ﬂ \;\e(“/g{s( pLﬁ’%ﬁfi gerégbef{tﬁfragﬁgfian'%
TLC gsingatefl cvolvhieharte Na#iChanol T8 IYrdamiebflaiar was
5- ( 4- - - ‘
ph(en)?l'%)gg%%ds’ogrr&gﬁ -(?ﬁ-zﬁ%’t)hffl 9058?%?%tx]€a§-egneEQFb5‘?1§/ﬂue

- anvRe] Pmtﬁﬁpmiemeiﬁgcailxb:wlgeg aol dmf mgmigtagdg?aﬁnh§7231
30 . 239 "H N 13, 4 X .

R e e ey S et
(m 3HIIso@ropMD-2@04k06 52%%%@62®E§ﬁmlgéx§_0ncad@

d, ..95-1.20 8 .12 (m , 0. ,
Sry B chrERel e el et Tl A b wrpey (.2
Si i bar sseRMesyruSONPOeNGvR 7(cpdEXgMlo® #2110 §7.75-7.50
Tr ans- 3- I&I - Fl uor o- 4- net hyl - cycl ohexanecar bonyl ) -
i sb(’pr(ﬂipy{Z Dani'dP-3-pRe ! -3Hi.ophdRe 2. cHbboxdyi%5c (aci tH) ,
Compougd & HYd)- Ha . $5.8. 88 - Hsy$, 0- H

Step II

Butyllithium (2.5AM, 0.9 mL, 2.280 mmol) was added to a
15 cold solution (-78 °C) of methyltriphenylphosphonium

bromide (939 mg, 2.630 mmol) in THF (10 mL) . The

reaction mixture was stirred at room temperature for 1h

and then 3- [Isopropyl- (4-oxo-cyclohexanecarbonyl) -

" amino] -5-phenyl-thiophene-2-carboxylic acid methyl ‘
20 ester. (700 mg, 1.754) in THF (5 mL) was added at -78
°C. The reaction mixture was allowed to stir at room

temperature for 12h. The reaction was quenched by
adding saturated solution of NH,Cl and diluted with
ethyl acetate. The organic layer was separated, dried
25 (Nap80,) and concentrated. The residue was purified by
silica gel column chromatography using ethyl acetate:
hexane (1:4) to obtain 3—[Isopropyl—(4—methyl¢ne—
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-
carboxylic acid methyi ester (300mg, 43%) as a solid.
30 'H NMR (CDCl;, 400 MHz): §7.63 (d, 2H), 7.50-7.38 (m,
3H), 7.12 (s, 1H), 4.99 (m, 1H), 4.55 (d, 2H), 3.85 (s,
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15 step | To a stirred solution of 3

- Am no- 5- phenyl -t hi ophene-2- carboxylic acid nethyl
W@3108/053885 82 g, 7.8 mmol) in 1,2 - dichl or oet heaiECAZ@®3/001912

m.) was added sequentially 2 - nethoxypropene (3.0 ni,

3.2 mmol ), AcOH ( 1.8 nL, 31.2 20 mmol) and NaBH( CAc)

3 (3.31 g, 15. 6 mol) and stirred for 2 hrs. It was

then diluted with Et OAc and H 20. The aqueous

solution was adjusted to pH = 7 by adding 75 WO

20043Bb288% PCW, CARDO 3! (BB1-91.353 NaHCERB) , Theé&agueols) ,

phase Sgﬁ tng&Ag g%gné t he conbi ned extract

was washe "brine d on MSH and

filtered. Purification on bond elute with hexane to
5% AC- ane furnished 3-1sopropylamno-5 5

phenyl - hi'ophene- 2- carboxylic acid nmethyl ester (2.07
g, 59694 Y8 agmbpy1'- H4hm6tmﬁlﬁﬁbéﬁyc46&ek&ﬁécarﬁbﬁ&162am@do]—

7.40 3.84 .71
m " e esdtbyeRs - Grngpi i pPadf e estel (50
1 FI mgrooznzreemym cyed alwkeaneaas boxythire aF CHFWASOH:H ,0
prep or o _the ocedure r rted iin_15
e cteibng dEoll SHRE R L AT St R R
1- Fl goro-mi4- weghyl mma:)l a\lw(daaasar bI!h%’L:deﬁao%Qbﬁ 0 0x 226
g,. 1. 37mul was di ssol ved al on t h PPh3 360 g,
oAby P Oh S e RGO B Harflr €8 VREYS atere
gC ﬁ@mbvd&CSnd(GhéSﬁeﬁhddb &Esnﬁﬁfﬁifﬂﬁhig betgeenlwater
I so n1no 5 t i ophene-2- car boxyl i ¢
aci da‘ﬁ‘é %ﬁe 23%/? Vi ok W YRS &<t EI¥

t he aeagd ixan /rrmqsur e Waslgtish erHeObrgdhih Blydefwalsux.
After cooling to ,roomtenerature, the crude was wash

wi t hSRRAEEE S 2T 190 e (N et cadyeansRas ragpile dTRMySTA ue
CORCRAM Nt adiadpiNgi 1664 B8 WaIumn chromatography using

chloroform and methanol (8:2) to obtain 3 - [Isopropyl-
(4-methylene-cyclohexanecarbonyl) -amino] -5-phenyl -
thiophene-2-carboxylic acid (compound 28) (25 mg, 52%)
as a white solid. 'H NMR (CDCl,, 400 MHz): §7.61 (d, J=

20 7Hz, 2H), 7.40 -7.38 (m, 3H), 7.04 (s, 1H), 4.92 (m,
1H), 4.50 (d, J= 7.6Hz, 2H), 2.21 -1.43 (m, 9H), 1.15
(bd, 3H), 0.93 (bd, 3H).

Example 9
255—(4~Fluoro—phenyif—3—[isopropyl—(4—methy1—cYclohex—3—
enecarbonyl) -amino] -thiophene-2-carboxylic acid

Compound 53.
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25 purified by preparative TLc pl ate chromat ography

(20% Et QAc/ Hexane) to obtain 171 ng (39% of
W@ 2EUNFBRS 3- PCT/CA2003/001912

[ (I -Fluoro-4-nethyl -cycl ohexanecar bonyl ) -i sopropyl -

am no] - 5- phenyl - t hi ophene- 2- car boxylic aci d net hyl

ester. ''"H NWR (CDC13, 400 MHz) : mpjor 6 6.61 (d, 2H)

, 306.40 (m 3H , 7.03 (s, 1H , 4.93 (m 1H) , 3.81

(s, 3H , 76 WD 2004/052885 PCT/ CA2003/ 001912

2.18-1.30 (m 7H), 1.20 (d, 3H),,1.10 (m 2H), 0.96(d,

3H), 0.81 (d, 3|T-l) Step Il 5

3-[(1- Fluoro ANt hyl - cycl ohexangiclr bonyl ) - i soprgp

W - t@i ophene- 2- cagftoxypi ¢ acid ne I

&K&n Th>a m xtur o
ind theh added 1IN gAw oyR
, 0.35 mmol). S
reaction 10 mixture was stirred at 50 C fo
Sol vents were renoved and the yesidue wls partitioned
bet ween water and et hyl acet . The ueous | ayer
was acidified wusing 10 % S tion. The organic
lay er was separated, dri g Na2SO4) and
concentrated. The residue s purified by
preparative TLC using difchol t hane: net hanol (9:1) to
obtain Trans -3-[(1- s
FI uor o- 4- net hyl - cycl anecar bonyl ) -i sopropyl -am no] -
5- phenyl -t hi ophenef2-Carboxylic acid (Conpound 9) (9
my, 4996 .1 "HNI\/R(I\/teCD 400 MHz) : b 6.75 (d, 2H),
64120(m 3H), 7.29 (s, H),485( 1H, 2.1 -1.85
(m Ep)2 stinged)sokutign 3) 3-Amppo¢ 8 (Stlucrorehenyl) -
2H), tﬁhé?ﬂéﬁe 235£rb9x§ﬂiécacféH%etﬂpf ééﬂémeévb mg, 2.0

conpoun was Sy nt hesised a siml ar 25 manner
Coﬁp e 1, 2 dichloroethane (10 mlL) was added

sequentially 2-methoxypropene (0.76 mL, 8.0 mmol), AcOH
(0.12 mL, 4.0 mmol) and NaBH(OAc); (0.848 mg, 8.0 mmol)
and stirred for 16 h. It was then diluted with EtOAc
and H,0. The aqueous solution was adjusted to pH = 7
10 by adding NaHCO,;. The aqueous phase was extracted with
EtCAc, the combined extract was washed with brine and
dried on MgSO4 and filtered. Purification on bond
elute with hexane to 5% EtOAc -hexane furnished 5- (4-
Fluoro-phenyl) -3~-isopropylamino-thiophene-2-carboxylic
15 acid methyl ester (0.530 mg, 91% yield). 'H NMR (CDCls,
400 MHz): 6 7.62 (d, 2H), 7.09 (m, 2H), 6.81 (s, 1H),
3.84 (g, 3H), 3.71 (m, 1H), 1.35 (4, 6H).
Step II
4-Methyl-cyclohex-3-enecarbonyl chloride was prepared
20 according to the procedure reported in Journal of

Organic Chemistry (1986) 51(23), PP4485 -8;. This 4-
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Exanpl e 11 3-EN- (2, 4-Di chl oro- benzoyl)
-N , N -di net hyl - hydrazi no] - 30

w®2hemsss t hi ophene- 2- car boxyl i ¢ aci d ConpoundP@RCAZ003/001912
WD 2004/ 052885 PCT/ CA2003/001912 & -N/ Br NHOO
N, NCI 5/ s; i s C NC 10 Ho Step | To a
sol uti on of 3-Bronp-5-phenyl-thiophene-2 15 carboxylic
acid nethyl ester (0.500 g, 1.68 mmol) .in toluene (10
m ) was added N, N-Di net hyl - hydrazine (0.121 g, 2.02
mmIMetdesicwﬂohebeha@r@c(a@bm?I ghler BB MPollRl 9Bl NAPY

1 I t 1
o, OM0 e G TRE Vel LB AP LI PARR Bk AP
16I Iusmprb%;gl@nlna hEhmpthameeZWaarpaxﬁaIi cawed mbehywkerster
tolu r rgan
I gyeF&\/\/a%O gép ra? rgmvﬁhg a%ﬁg %tgu%q h(ﬁch‘i&% l:gane
t WisaeL)W tTihet akaetioy zm&uma) wamdsﬂ:tm:ecdotﬁbtrned hta:Ji uene

| ay s drjied ( S04 ncentrat ed a

oo HrA s TBEP 1 TG 10 P ERararF Y pid, cRE residue

Et Oeﬁﬁdsl'l@(ﬁfﬁé)leﬂObemefh @h%Bﬂa’gogﬂaﬁolﬁ@ (8f: 23Hexmé/EtNAc

Di net hyl drazi no) ph I ophen

- car 5O3A at:1¥‘ %6 % S?eg‘(ﬁlr\ﬁz{ ‘% Y760

I\/Hz) [1583p]:o‘;’>11qd (4- ﬁé‘l}hy]?—e@@:l@maxgh-l} enacé:ﬂoc(r@rl) llal)n,mel 87

u)€¥?opheA§§2Qcarboxyllc acid methyl ester. 'H

NMR (CDCl;, 400 MHz): 8 7.60 (m, 2H), 7.15 (m, 2H), 7.02
(d, 1H), 5.42-5.20 (m, 1H), 4.99 (m, 1H), 3.83 (d, 3H),
2.41-1.50 (m, 10H), 1.20 (m,3H), 0.98 (4, 3H).

15 Step IIT
5- (4-Fluoro-phenyl) -3- [isopropyl - (4-methyl-cyclohex-3-
enecarbo—nyl)—amino]—thiophene—z-carboxyiic acid methyl
ester (0.140 g, 0.34 mmol) was taken in a mixture of
THF:MeQOH:H,0 (3:2:1, 10 mL) and then added 1N aqueous

20 solution of LiOﬁ.Hzo (2.1 mL, 2.04 mmol). The reaction
mixture was stirred at 50 °C for 1 h. Solvents were
removed and the residue was partitioned between water
and ethyl acetate. The aqueous layer was acidified
using 10 % KHSO, solution. The organic layer was

25 separated, dried (Na,SO,) and concentrated. The residue
was purified by preparative TLC using
dicholomethane:methanol (9:1) to obtain 5 - (4-Fluoro-
phenyl) -3 - [isopropyl- (4-methyl-cyclohex-3-enecarbonyl) -
amino] ~-thiophene-2-carboxylic acid (compound 53) (31

30 mg, 23%). M NMR (CDCl,, 400 MHz): & 7.81 (m, 2H), 7.43
(4, 1), 7.28 (m, 2H), 5.38-5.16 (m, 1H), 4.72 (m, 1H),
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30 6H) 78 WO 2004/ 052885 PCT/ CA2003/001912 Step Il To

a solution of 3-(N, N -D nethyl-hydrazi no) - 5-
wQ@b@aph2sshi ophene- 2- car boxyl i c acid met hyl estPeT/(CA2006/001912

g, 0.72 mol) in 1,2-dichloroethane (10 m) in an 5

at nosphere of N2 was added 2, 4-di chl or o- benzoyl

chloride (0.228 g, 1.08 mml) The reaction m xture

was stirred for 1.5 h at ref lux. Then, the solvents

were renoved and the residue was purified by

preparali (e t2He, {.85+-12Hekan@HE, GAc)2 t On,03Hai, 009017,

g (5% of 3 - [N (2, 410

Di chl or o- benzoyl ) -N , N -di net hyl - hydr azi no] - 5- phenyl -

t hi ophene- 2-carboxylic acid nethyl ester . NVR:-1H

(CDC13, 400 MHz): S 7.62(m 2H),.7.40 (m 3H), 7.23

(d, 1H), 3.87 (s, 3H), 2.52 (s, 6H). 15 Step Il 3 -

[ N5 Ti2e £l lopiiahl oowpdeni apk) syhthesiNed @i Behbydr

-hydrazi no] - 5-phenyl -t hi ophene- 2-carboxylic acid

met hy? Bt er (0.050 g, 0.11 mmol ) was taken in a

m xt Corep@fnd THE: MeOH: H20 (3:2:1, 10 nL) and then added

i N agueous 20 solution of LiOH H20 (0.67 nL, 0.67

mmol) . The reaction mxture, was stirred at 60 C for

2 h. E:&ui\@m were renoved and the residue was

partitioned en wat er d ethyl acetate. The
aqe bt @e&muaf? Gij T“i‘eéﬁ‘yqu ISYRGCRO<FHRa0asoeny L) -

sol um@ropweamgams IS WA ogheSE PRl @byl begcid
(Na2 concentrat ed. The residue was purified
by p %’?F?a Ve TLC usi ng di chol onet hane: net hanol (9:
1) to obtain 3-[N-(2, 4-

Di chl or o- benzoyl )-N , N -di net hyl - hydr azi no] - 5- phenyl -

t hi ophene- 2- gar boxy-lic acid (Conmpound 72) (O, 08

30 17% . '' HNWR (DMBO 4 I\/Hz):5781

Ry

15 step I

To a stirred solution of 3 -Amino-5-phenyl-thiophene-2-
carboxylic acid methyl ester (1.82 g, 7.8 mmol) in 1,2 -
dichloroethane (40 mL) was added sequentially 2 -
methoxypropene (3.0 mlL, 31.2 mmol), AcOH ( 1.8 mL, 31.2
20 mmol) and NaBH(OAc) 3 (3.31 g, 15. 6 mmol) and stirred
for 2 hrs. It was then diluted with EtOAc and H 20.
The agueous solution was adjusted to pH = 7 by adding
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2H), 7.54-7.40 (m 5H), 2.42 (s, 6H). 79 WD

2004/ 052885 PCT/ CA2003/001912 The foll owi ng conpound
wor®4ysshesi sed in a simlar rmanner : ConpouPdr/642003/601912

Exanpl e 12 5- (3-Fluoro-phenyl) -3- [isopropyl-

(4- et hyl -
cycl ohexanecar bonyl ) - am no] - t hi ophene- 2- car boxyl i c
acid Conmpound 5. 10 Br /\ O-\ SO-" /S\ OH Il OO

O FF Step | To the m xture of 3-f
| uor¥EIzeneBos criuccasi Bhes Whshgxtragted BE-hniORcand

S- Br é%mﬂﬁh@ oﬁgf%gct @%S”@EEﬂéd with brine and dried on

cycl ohexanecar am no] -t hi ophene- 2- car boxylic
aci Mg st lapld Esleerdd4 ngPumeGthlqn ikprngt elpfgtwiih

n '
pa( PRRHEE SE70 o ottt TR ghed $pladd: iy Rimino-s
(055pmé_r)y12@chrlobhemd2 ardpxydds amwarmmmesuer on
(0. 06 0.120 The res nt rea n
i Xt bl U hast T - 708 MU PR coBREo ] - p ot 62
tenped atamng, 7fubt enedmf,f 6.bhr osighHYYSA4 sands wesed 3. 71
with Et QAc. Evaporation of the solvent and
puri flcatfon 1of>t K& r&¥i-due over 25 preparative TLC
usi ng et hyl acetate/ hexane (20:80) as an el uent

furnished (25.0 ng, 99%yvyield) of 5-(3-
FI 9or o- phenyl ) - 3-[ i sopropyl - (4- et hyl 80

Step II
Cis/trans- 1-Fluoro-4-methyl-cyclohexanecarboxylic acid
wag prepared according to the procedure reported in

15 Synthesis, April (1998) PP310-313. Cis/trans- 1-Fluoro-
4 -methyl-cyclohexanecarboxylic acid (0.220 g, 1.37mmol)
was dissolved along with PPhiy (0.360 g, 1.37 mmol)in
anhydrous 1,2-dichloroethane (20 mL) at 0°C. Then NCS
(0.181 g, 1.37 mmol) and 3 -Isopropylamino-5-phenyl-

20 thiophene-2-carboxylic acid methyl ester (0.290 g, 1.05
mmol)were add and the reaction mixture was stirred for
16 h at refluxf After cooling to room temerature, the
crude was wash with NaHCO; sat. The organic layer was
dried (MgSO,), concentrated and the residue was

25 purified by preparative TLc plate chromatography (20%
EtOAc/Hexane) to obtain 171 mg (39%) of cis/t rans 3-

[ (1-Fluoro-4-methyl-cyclohexanecarbonyl) -isopropyl -
amino] -5-phenyl-thiophene-2-carboxylic acid methyl
ester. 'H NMR(CDCls;, 400 MHz): major & 6.61 (d, 2H),

30 6.40 (m, 3H), 7.03 (s, 1H), 4.93 (m, 1H), 3.81 (s, 3H),
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WD 2004/ 052885 PCT/ CA2003/ 001912

cycl ohexanecar bonyl ) - am no] - t hi ophene- 2- car boxyl i c
wa@eood/05238% hyl ester. IH NVMR (CDC13, 400 MHz) 7rdBCR23/001912

ppm (m 2H); 7,34- 7,31 ppm(m 1H); 7,13-7,07 ppm (m

1H); 7,06 ppm (s, 5 1H ; 5,00-4,93 ppm(m 1H) ; 3,85

ppm (s, 3H ; 2,04-1,95 ppm(m 1H) ; 1,74-1,57 ppm

(m 5H) ; 1,48-1,38 ppm(m 1H); 1,36-1,27 ppm (m

1H); 1,17 ppm(d, 3H); 0,94 ppm (d, 3H) ; 0.77 ppm

(d, 3H)}8:1(0/3xn0, 38) ppmZaM (ZHRHLD BtEp [, 2H), 0.96(d,

(3-F o) en [ ) f [isopropyl- (4-nmethyl-
cycl éﬁeka%g%a )ké)ldnfifl am no] -t hi ophene- 2- car boxyl i ¢

acid nethyl ester (25 ng, -0.060 mmol ) was di ssol ved

i na 481{':1 gg%t ure of di oxane: H2O (0.8 nL) and then Li CH
I'N ( "1 0. 300 mmol ) was added. After 3 hours of
st isr B {1 B ludrocm-neoper actytnmhes:ahue@ﬂsonmne =RAPRORYL -

and t hen ned, bet ween 10 acidified

po e B s Bl Qe bk Bp R € AT
Seﬁaéatﬁd endhg, aqmmmhﬂae w&mghadﬁ&mg@e%ﬁ h
et hy cet 2X10_20 ni The ¢ ned e acetate
oy orihee el NeBsoh?, TEbncat e addnd {Hedeoss

r esi duruttasn R L DR O by (opraapm:at b V&5 GRIQANBL 9HE apdyction

10% MeOH CH2C12) ,t 0 obtain n§(830 of 5-
(SIOFT“% %r%ﬁ\@ﬁyﬁgzlrge [artsd_’ﬂr opy ?:EI‘_ 3 h. Solvents were

met hytm&ysd ehrixanecasdHomd waanpast 1 fphesewderSwater
carboxgl i¢c acid (Conmpound 5). 1H NVR (CD30D, 400 MHz)

7, 5739¢ A pPmAC a§1=1) They agyegp 13%eT MRS, aid¥iied 1
ppm ﬁginé-H)O A x8éo4, 8186@[11:5.8531 s or%aﬂ@czlzgﬁ pp'@r( Pes
1H); 1,82-1,78 ppm_( 3%5171152

1, 425IR G5 (iﬁﬁleé HjNa L PP%h ?@C%W)rgtsé( 1Th@ace;ﬁpqﬁue
(265 35& pulhfiéd B?%fébar%ﬂ)lve @rc/didy 56 ppm (m

dlcholomethane methanol(9 1) to obtain Trans -3-[(1-
Fluoro-4-methyl -cyclohexanecarbonyl) -isopropyl-amino] -
5-phenyl -thiophene-2-carboxylic acid (Compound 9) (9
mg, 19%). 'H NMR (MeOD, 400 MHz): & 6.75 (d, 2H), 6.41

20 (m, 3H), 7.29 (s, 1H), 4.85 (m, 1H), 2.1 -1.85 (m, 4H),
1.59-1.24 (m, 3H), 1.22 (d, 3H), 1.10 (m, 2H), 0.99(4d,
3H), 0.81 (d, 3H).

The following compound was synthesised a similar
25 manner :

Compound 10.

Example 11
3-[N-(2, 4—Dichloro—benlzoyl) -N',N'-dimethyl-hydrazino] -
30 5-phenyl-thiophene-2-carboxylic acid Compound 72.
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WD 2004/ 052885 PCT/ CA2003/ 001912 Exanple 13
3-[(2-Acetyl am no- 4- net hyl - cycl ohexanecar bonyl ) -
WO 3@p/083383 - am no] - 5- phenyl -t hi ophene- 2- car boxyPCT/CA2(I08/001912
5 Conpound 12. OOHO OHOOYO NN s Cd +- NO
N3 ONI S V' SO- OOO N~ -1co" IDO S s
Step | 2-Hydroxy-4-nethyl -cycl ohexanecar boxylic acid
ethyl ester (495 ng, 2.66 nmol) was dissolved in THE
(13 M) 10 and then di phenyl phosphoryl azide (680 ul,
3.19 mml ) and triphenyl phosphi ne (837 ng, 3.19 mmol )
were added. The resulting solution,was. cooled in
ice bath and diethyl azodicarboxyhéte (502 U|£@f
mol ) was added. Afffer_stirring at Mtom t enpe
for 20 hours, the 15 ?ven;s Wer ¢
resi due was p
3%sEt OAc/ Hexa to obtain
-~ 2- Azi do- 4- net hyl - cycl ohexanec
ester.

10

Step I
To a solution of 3-Bromo-5-phenyl-thiophene-2-

15 carboxylic acid methyl ester (0.500 g, 1.68 mmol) in
toluene (10 ml) was added N,N-Dimethyl-hydrazine (0.121
g, 2.02 mmol), cesium carbonate (0.767 g, 2.36 mmol),
BINAP (0.106 g, 0.17 mmol) and paladium(II) acetate
(0.019 g, 0.08 mmol). The reaction mixture was stirred

20 for 16 h at 110 °C . The mixture was partitioned
between toluene (20 mL) and water (20 mL) and the
organic layer was separated. The aqueous phase was
washed twice with toluene (2X10 mlL) and the combined
toluene layer was dried (MgS04), concentrated and the

25 residue was purified by preparative tlc (10%
EtOAc/Hexane) to obtain 0.350 g (75 %) of 3-(N', N'-
Dimethyl -hydrazino) -5-phenyl -thiophene-2-carboxylic
acid methyl ester. NMR 'H (CDCl,, 400 MHz): & 7.71(4,
2H), 7.40 (m, 3H), 7.13 (s, 1H), 3.87 (s, 3H), 2.65 (s,

30 6H) .
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20 Step Il 82 WO 2004/ 052885 PCT/ CA2003/ 001912

2- Azi do- 4- net hyl - cycl ohexanecar boxyl i ¢ aci d et hyl
W@3108/052883125 ny, 2.01 nmol) was di ssol ved i n aPdr/€A2003/001912

m xture of dioxane: H20 (20 m) and then Li OH 1N (10

m, 10.05 mmol) was added. After 35 m nutes of

stirring at room5 tenperature, solvents were renoved

and then partitioned between 15 m of H2O acidified

to pH 4 and 15 Ml of EtOAc. The organic | ayer was

sepaté@ifedland the aqueous phase was washed twice with

et hyto acelate1 6240 3l )y, Thepspabipedeidylinagetat e

| ayer was dried (Na2SO4) and_10 concentrated to obtain
166 phprofl -hophepstir@yoxylic acid methyl ester (0.200

AzZi do- 4y At tmglﬁyﬁk ohexanesabkexyhite aGiod@din an
4- Met hyl - cycl ohex-I-enecarboxylic acid. Step Il 15

TosSatywsisphiesa of Nheaap: addestinrd BichlonerBEL2CYkt hyl -
cyclgl;@g'q capboxyld c agigd 4- L€ =dr
enecar oxy%i gbag%(% '16165%@?)?)91 rll}rlrzrét;foIt}))éaicnmholn%ét e wes
di chétokmrest Farel (9 Miat wesluddebhen 2. Whavisedivertenwere

oxal%/ mdaqfrgedg%ﬁetﬁgoéeﬁguelwég ﬁiééb&o?fggpmaéixﬁy M

20 o f or mam Thelr action nm xture was
stir (e Hezpng/Roehe &0 rboairehpdi/aturl@®) The Sollleh? st-

r r [N 's] e\ ¥=1 2. ofF @& _2; _
I o BIRYSLE O D e e o 2 Pimy
aci dclvivipdreinge 2anarbaxitch picd dyné olnelk -dsterec aNMBx Y i ¢
acid chloride, 25 Ste

3- | s6 Iyl AAP %@-’ph%ni??@gﬁ?g L:Eiz-%cg‘{‘bo%&h id 48 d

et hyd, esher 3(2827(8p,31H).,82450mp) 6m) .
1, 2-dichl oroethane (2.5 m) was added the 2:1 m xture
30 of 2-Azido-4-nethyl-cycl ohexanecarboxylic acid

chisogédde 111

3-[N-(2,4-Dichloro-benzoyl) -N',N'-dimethyl-hydrazino] -
5-phenyl-thiophene-2-carboxylic acid methyl ester
(0.050 g, 0.11 mmol) was taken in a mixture of
THF:MeOH:H,0 (3:2:1, 10 mL) and then added 1N aqueous

20 solution of LiOH.H,0 (0.67 mL, 0.67 mmol). The reaction
mixture, was stirred at 60 °C for 2 h. Solvents were
removed and the residue was partitioned between water
and ethyl acetate. The aqueous layer was acidified
using 10 % KHSO, solution. The organic layer was

25 separated, dried (Na,SO,) and concentrated. The residue
was purified by preparative TLC using
dicholomethane:methanol (9:1) to obtain 3 - [N-(2,4-
Dichloro-benzoyl) -N',N'-dimethyl-hydrazinol] -5-phenyl-
thiophene—é—carboxy—lic acid (Compound 72) (0.008 g,

30 17%). H NMR (DMSO, 400 MHz): & 7.81 (d, 2H), 7.69 (4,
2H), 7.54-7.40 (m, 5H), 2.42 (s, 6H).
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and 4- Met hyl - cycl ohex-1-enecarboxylic acid chloride 83

WO 2004/ 052885 PCT/ CA2003/ 001912 (182 ng, 0.906 mmol)
wale@sosasesl in 1, 2-di chl oroethane (0.5 m ). ThePCT/CA2003/001912

resulting solution was stirred for 18 h at 90 C and

then cooled to roomtenperature. It was then diluted

wth ethyl acetate (10 m) and a solution 5 of

saturated NaHCO3 (10 nl). The aqueous phase was

separated and washed with ethyl acetate (2 x 10 m)

and the conbined organic |layers were dried (Na2SO4),

filt c h S purified by
{1 asheh oy Ao achub T5 wa%%#%?%% Sidng) sppiier

obt anandex 1:78 ng (49 % of 3 - (2- Azi do- 4- net hyl -

cycl Eﬁﬁﬁﬂgf rbonyl)-lsopropyl an1no] 5- phenyl -
thiog - -gﬁrboxyllc acid nethyl ester. Step V 15 To
3-[5( 2- Azi do- 4- net-hyl - cycl ohexanecar bonyl ) -i sopr opyl -
aning*-@lpgqﬁyl-thlophene 2-carboxylic acid nethyl

est , 0.04 mmol) in nethanol (400 ul) was
addesl- Clﬁﬁmuumoaphdnpyﬁ¥zxjmsmpropgmPd4(ﬂéthy3 fol | owed
by 10% adi um on ar coa

20 1 e BB Ao £ BB 2t et O acia
hydr@gmnnnﬂhﬁ.then stirred at roomtenperature for 17
hoyrs. The residue was then filtered off through

elite, washed w th nethanol and evaporated to give
the crude product. To the crude product in

di chl or onet hang (400 ul) mas\g?/.o d pyridine (19 uggjg
0. 24 , | owed by aceti abydride (15 ul\“6

nmol ) andua%cataL¥LLQ_annunt —~\ DMAR—The resul t | ZN

sol uti way stirred fopR4alh at room

and #r nched with at &r afled sol uti ¢
(5 m). The aqueous phaske was 30 separated 3
with dichlorome thane (2 x 5 m) F

Step I
To the mixture of 3-fluorobenzeneboronic acid (25.0 mg,

15 0.180 mmol) and 5-Bromo-3-[isopropyl- (4-methyl-
cyclohexaqecarbonyl)—amino]-thiophene—z—carboxylic acid
methyl ester (24 mg, 0.060 mmol) in 5:1 mixture of
toluene/MeOH (1.0 mL) was added a solution of Pd(PPhs),
(7.0 mg, 0.006 mmol, 10 mol%) in toluene (0.5 mL)\

20 followed by aqueous 2M Na,CO; solution (0.06 mL, 0.120
mmol) . The resultant reaction mixture was heat ed at
70°C for 18 h, cooled to room temperature, filtered off
through MgSO, and washed with EtOAc. Evaporation of the
solvent and purification of the residue over

25preparative TLC using ethyl acetate/hexane (20:80) as
an eluent furnished (25.0 mg, 99% yield) of 5-(3-
Fluoro-phenyl) -3~ [isopropyl- (4-methyl -
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The conbi ned organic |ayers were dried (Na2SO»4), 84 WO
2004/ 052885 PCT/ CA2003/ 001912 filtered and

wa@oemeesassnt ed. The residue was then purified bRCT/CA2003/001912
preparative chromatography (60% Et QAc/ Hexane) to
obtain 8.5 ng (47%for two steps) of
3-[(2-Acetyl am no- 4- net hyl - cycl ohexanecar bonyl) 5

" i sopropyl -ani no] - 5- phenyl -t hi ophene- 2- car boxylic acid
nmet hyl ester. Step VI
3-1( wmwwmbﬂn}ﬂ@t taniinoy cltbhexbame a2 bomHoxy 116 acid
I sopg, ] 5 phenyl-thlophene 2-carboxylic acid
nmet hy ster . ng, 0.019 mmol) was dissolved in a
4:1 rﬁ WBréCBCldl coanMHER O (2607 ,l9) pand (hhezH)Li GH3LN

(22 After 22 h
stirrf ng%ﬁ%% ehpmgfla‘v’?ﬁgg)di EBI“VE‘Ht sﬁﬁe’ré’r%gnﬁgﬁd (s,
and 1% t rﬁerﬁ)opa:r,BBtpmedn bateen, §5nppnf (42CmGi di b ed, 95
n t QAC e o0 anlclayer was
s,ep%{%{{1 e(ér?a éﬁ ?‘%é%aqge%j pﬁhggle %\%s’ werdied O PB™wWTh
et hylHlacet,dtee 1,02 ppb (i) 1HThelcomppied gt By ; agps Atpm
e Ci Gt o597 GRZRE 1% PODETEE B &0 Sy 7O
[(2 Acetyl am no- 4- net hyl - cycl ohexanecar bonyl )

%pgt ﬁ Iam nojl - 5- phenyl -t hi ophene- 2- car boxylic acid
d112). "' H NWVR (CDC13, 4'00 MHz) 7, 78-7,73 ppm

(m 52-!—03 Flub@opphenyB), - 31+Dl,soﬁr6§yl7 8O- A m 3H) ;
4, 84- 4,36-4,33 ppm 1H)
2, S8 b BB EAFoGIL). -<itlas) sEi beigtg e -ESEPEYBES e
(m mdthy1l eé8et, 495 pRM OMD6bHmo1)1l whb Eﬁgbéﬂveékﬁn a 4:1
gogff?lﬁg"% doégé%‘éﬁétﬁ%%z@oi@igpm (T eneh 2ddi 1 (03
15ml, 0.300 mmol) was added. After 3 hours of stirring at
room temperature, solvents were removed and then
partitioned between 10 ml of H,0 acidified to pH 4 and
10 ml of EtOAc. The organic layer was separated and the
aqueous phase was washed twice with ethyl acetate (2X10
20 mL) . The combined ethyl acetate layer was dried
(Na,S04), concentrated and the regidue was pur ified by
preparative chromatography (10% MeOH/CH,Cl,) to obtain
20 mg (83 %) of 5-(3-Fluoro-phenyl)-3-[isopropyl- (4-
methyl -cyclohexanecarbonyl) -amino] -thiophene-2-
25 carboxylic acid (Compound 5) .
H NMR (CD;0D, 400 MHz) 7,57-7,44 ppm (m, 3H); 7,39 ppm
(s, 1H); 7,17-7,11 ppm (m, 1H); 4,87-4,81 ppm (m, 1H);
2,15-2,09 ppm (m, 1H); 1,82-1,78 ppm (m, 1H); 1,71-1,52
ppm (m, 4H); 1,42-1,25 ppm (m, 2H); 1,22 ppm (d, 3H);
301,00 ppm (d, 3H); 0,78 ppm (d, 3H); 0,73-0,56 ppm (m,
2H) .
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Exanpl e 13
3-[(4- Met hyl - cycl ohexanecar bonyl ) - (4- oxo-cycl ohexyl ) -
wW@nioaon32885 phenyl -t hi ophene- 2- carboxylic aci d Ceopoan®3/001912
13. 50 "H2 SH\\ Ol \ Ol 000 SSOO OQo,HJI
100" SOS Step | To a suspension of - |
3- ami no- 5- phenyl -t hi ophene-2 10 carboxylic aci d nethyl
ester (987 ng, 4.23 mmol) in dry THE (1.0 m), at
roomtenperature, was added 1, 4- cycl ohexanedi one
nonoet hyl ene ketal (661 ng, 4.23 mmol), followed by
di bugyl ti i.chloride (129 ng,,0.42 mmol) . After 5
m n,é’gifpﬁ%%—i% | ane (575 pL, 4.65 mmol) 15 was added
and 3he(2-@agitiyoamtihst 4rme il -eticl bREx@te d0®BnYL) -
tenperature for .4 days when a.clear solution resulted,
¢ ST 1 SRABRT T AT BEP B HEORRRS dte T Pied Bytd
f | astomguuariatiagr aphy (0% to 30% Et OAc/ Hexane) to
obtain 1.22 g (77% of 3 - (1, 4-Dioxa-spiro [4.5]
dec-8-y|aﬁ§no) 20 5-phéyyl-thiophene-2-carboxy|ic
acid neth er. 86 4/ 052885 Ho ‘
PCT/ CA200 “—H 13777400 , 64=T7, 61
ppm (m 2H) k7,42 7, 33 ppm (m 3H) ; &85 ppm (s,
1H) : 3, 96 ppm (s, 4H) : 3,82 ppm (s, 3H); /3.49 ppm

(bs, 1H) ; 2,06-2,00 ppm((m \(
" N

Cl
— N
+ ’\ O ——— 5 3 —_—
0 T\ o~
S
N o s

s 0

o ~ o
8
S 5

2-Hydroxy-4-methyl -cyclohexanecarboxylic acid ethyl

Step I

ester (495 mg, 2.66 mmol) was dissolved in THF (13 ml)

10 and then diphenylphosphoryl azide (680 ul, 3.19 mmol)
and triphenylphosphine (837 mg, 3.19 mmol) were added.
The resulting solution was cooled in an ice bath and
diethyl azodicarboxylate (502 ul, 3.19 mmol) was added.
After stirring at room temperature for 20 hours, the

15 solvents were removed and the residue was purified by
flash chromatography (0% to 3% EtOAc/Hexane) to obtain
365 mg (65 %) of 2-Azido-4-methyl-cyclohexanecarboxylic
acid ethyl ester.

20 Step II

82



2H); 1,85-1,81 ppm(m 2H); 1,79-1,63 ppm(m 4H). 5
Step Il To trans 4-nethyl-cycl ohexanecarboxylic acid
w@ 2eb8/0m385 1. 044 mmol ) and tri phenyl phosphi ne PQU¢ARY3/001912
1.044 mmol) dissolved in 1,2-dichloroethane (1.5 m)
was added N 10 chl orosuccinimde (145 ng, 1.084 mmol).
After 15 mnutes of stirring at roomtenperature, a
sol ution of _
3-(1, 4- D oxa- spi ro£’4. 5] dec- 8-yl am no) - 5- phenyl -
t hi optFd2dcaebbyy ¢yckadickamerhyboxslior ac3@0ethyl ester

0. 803; ) i di Ofs 1.5 m) wa
addeg%zil'@i )sz'lpgsﬁrﬁ)nﬁngl X l%rgéli%g(g Jgrhean St P }éguﬁ)r(}f
18 hdexagee :H20af?0 tHen andotleen tloiqtbam t(eopet atir.@s |t

. ) i q
Sor oo oo ShRe At R AE T ¢ ATl Srnem
aqée‘éﬁ]@%&%‘;,v\a@lm ﬁﬁetd gmbwr:;iisbgd gf?éi; lﬁé:l‘l?/zl;l:rnsd
nor AR (RaDSGH o BPat e ST ehdentiatogt o

The' E’t‘erePiCdu é‘hf,asrgam:';d itlgaysg%/wgﬁ I agﬁasmanagagtnﬁ%d%
(5, A, SRS VAN e R B SR SeBR il

4- methey |coodpd hefiextEndc ackeoayt ) layst Rek diphenyd ,&%) and

t hi,o - 2-carboxyl.i.c .acid_neth ester. . ''H NWR

( %%%éa )t(??/%%t-a?%igf)prﬂg (# oEy L PRI ofg 2hpm

(m PBH)dq-47m@4hpbﬂ¢>(&ohbbd)82eiérg&ylﬁqc( %é igﬂ)ah& g -mddhy1 -
; 7H) ; wUa- 1, ;

i: 3&%@36%8%%%% ,Y%if’4@91$37pgpm (m 1H): 1,35 30

1, 17 ppm(m 3H) ; 0, 77 ppm(d, 3H) ; 0, 73 -0, 55

ppms( @lpl I?ng . 87 WD 2004/ 052885 PCT/ CA2003/ 001912

Steptl 3-[(1, 4-Di oxa-spiro[4.5]dec-8-yl)-(trans

4-1pretchyl solution of the 2:1 mixture of 2-Azido-4-methyl-

cyclohexanecarboxylic acid and 4 -Methyl -cyclohex-1-
enecarboxylic acid (166 mg, 0.91 mmol) - in
dichloromethane (9 ml) was added a 2.0 M solution of
oxalyl chloride (905 ul, 1.82 mmol) followed by 1 drop
20 of dimethylformamide. The reaction mixture was stirred
for 3 hours at room temperature. The solvents were then
removed to obtain 182 mg (99%) of a 2:1 mixture of 2-
Azido-4-methyl-cyclohexanecarboxylic acid chloride and

4—Methyl—cyclohex—l-enecarboxy1i¢ acid chloride.
25

Step IV
To a solution of 3 -Isopropylamino-5-phenyl -thiophene-2-
carboxylic acid methyl ester (227 mg, 0.824 mmol) in
1,2-dichloroethane (2.5 ml) was added the 2:1 mixture

30 of 2-Azido-4-methyl-cyclohexanecarboxylic acid chloride

and 4-Methyl-cyclohex-1-enecarboxylic acid chloride
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cycl ohexanecar bonyl ) - am no] - 5- phenyl - t hi ophene- 2- 5
carboxylic acid nethyl ester (401 ng, 0.806 nmol) in
wo edonakagas of uran (4 m) was added 3N HC1 sol ut POTCAZ003/001912

m) and the reaction was stirred at roomtenperature
for 20 hours. It was then diluted with ethyl acetate
(10 m), the organic |ayer was separated, and the
aqueous phase 10 was washed twice with ethyl acetate
(2 X 10 nL). The conbined ethyl acetate |ayer was
washé&t8aimch Br-PAe usl) rﬁi)ssaﬂldedriredt,@n-d\imeip_e}:harée
filt d c : . . due. . was pugifie
by fi@ggﬂ H?Rr'oqr;gte og%% yl%%o%gp gtﬁ%&%a&st 5&&/’: Fﬁgalgh%s e
obt aith W15Cnend 8ehey cobl8d| ¢d-Memhylempébature. It was

ohex - - - exyl) -.amno] -5
hergl ot by aphene s bl Bearalt QLR medt o oLy fon
NVR ¢ICBEE3rato Nat)0.7,(64- M1 62 TiEmagumeodsl) phads 48

Tty =P B s A S o Rk 258 PP M
2, 15t 9n2dnpgno¥grnitHlaye2s Odeds S-ipam(gaLsdd), ;

oo G B sl Bl i o
50T (2L kfirouy comivprandoar bonytd -ebmeyaorist Phex oeain
ool 37 D s Tl M B m e 4 1

M xtaya chexdhexartesh) -(koptrppandadiiies —hsi_gﬁ]?hg%i( ?Z?ng

glt ’ SW%;OE%%HEEE‘B@?%%@%%? gf’%@ﬁ]‘%“gl}é‘r E%Er@%n\?ed and t hen

partitioned between 5 m of H2O acidified to pH 4 and
5 8s§:V\D 004/ 052885 PCT/ CA2003/ 001912 m of EtOAc.
The orega ic layer was separated and the aqueous phase

was Mashed2t ak tdo Vi -infetaiy by atet @t o2 r¥oRy 1) i s Jhopy -
Co"t&ﬁﬁ%%]?Eb¥£e§§f¥€ﬁf%pkg¥§[2Yﬁﬁ!ﬁﬁQ}?ﬁo acid methyl
ester (17.5 mg, 0.04 mmol) in methanol (400 ul) was
added concentrated hydrochloric acid (15 ul) followed
by 10% palladium on charcoal (4 mg, 0.004 mmol). The
20 reaction vessel was introduced with 20 psi of hydrogeﬂ
and then stirred at room temperature for 17 hours. The
residue was then filtered off through celite, washed
with methanol and evaporated to give the crude product.
To the crude product in dichloromethane (400 ul) was
25 added pyridine (19 ul, 0.24 mmol), followed by acetic
anhydride (15 ul, 0.16 mmol) and a catalytic amount of
DMAP. The resulting solution was stirred for 24 hours
at room temperature and then quenched with a saturated
solution of NaHCO; (5 ml). The aqueous phase was
30 separated and washed with dichloromethane (2 x 5 ml).

The combined organic layers were dried (Na,SO.),
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(Na2SO4) and concentrated. The residue was purified by
5 preparative chromatography (100 MeOH CH2C12) to
wobdoaiomssy nmg (52% of 3- | PCT/CA2003/001912
(4- Met hyl - cycl ohexanecar bonyl) - (4-
oxo- cycl ohexyl ) - am no] - 5- phenyl -t hi ophene- 2- car boxylic
acid (Conmpound 13). 'H NWR (CD3CD, 400 MHz) 7,64-7,62
ppm(m 2H) ; 7,38 - 10 7, 28 ppm(m 3H).; 7, 26 ppm
(s, 1H) ; 4, 88 -4, 81 ppm(m 1H) ; 2,55-2,41 ppm
(m fHterxx®end, 9tnppmxaned3HIhe o8Bl ¥Bspphegm
11H) 8: H). ~naH) ; 0, 63
To%m mZ’SEEE{%é&Q arrprhlrgm_aLg %pagfhy( d(so
(4 FEU@&H@H&&ﬂﬂeéhEQy¢btald}8-Bemgyk47f for two steps) of
cycl gh I I m 5-ph th|o hene-
oo et s R R e e SR s
20 sSisgptopyl - amlno] -5- phenyl thlophene—z—carboxyllc acid
3-[ (4] I\%}hyl cl ohexanecar bonyl ) - (4- oxo- cycl ohexyl ) -
am noT phen -t hi ophene-2-carboxylic acid nethyl 25
ester (55 ng, 0.121 mmol) was dissol ved i n net hanol

(1 2 {dn% V%ool ed to OC and then sodi um bor ohydri de
BT 121 mmol) was added. After 30 m nutes of
89 VDIZMC&E&&&&M(LM@G/ 0919dRexSiddaribrgyay -0C,
13) reacti o A egc \r?(‘dt?’ﬁ éO% sol ut| on _of
B STY “ABR O Bo TR EPAERR A TR A L fageld
eXt ractind wsthretBys meetrtos o( @md1l0vdH disEBeved in a

conbi ned et hyl etate layer was dried (Na2SO4) and 5
conceit rEced: Tﬁg ‘ﬁje%’f?ftfe st %%%H—‘ldunaf’% EHe’&ygloH 1N

(22 ul, 0.023 mmol) was added. After 22 hours of
stirring at room temperature, solvents were removed and
15 then partitioned between 5 ml of H,0 acidified to pH 4
and 5 ml of EtOAc. The organic layer was separated and
the aqueous phase was washed twice with ethyl acetate
(2 X 5 mL). The combined ethyl acetate layer was dried
(NapS04) and concentrated to give 7.5 mg (91 %) of 3-
ﬂ)[(27Acety1amino;4—methyl—cyclohexanecarbonyl)—
isopropyl-amino]—5-phenyl—thiophene—z—carboxyiic‘acid
(Compound 12).
' NMR (CDCl,, 400 MHz) 7,78-7,73 ppm (m, 2H); 7,60 ppm
(s, 1H); 7,49-7,39 ppm (m, 3H); 4,84-4,77 ppm (m, 1H);
25 4,36-4,33 ppm (m, 1H); 2,50-2,45 ppm (m, 1H); 1,98 ppm
(s 3H); 1,95-1,85 ppm (m, 2H); 1,73-1,49 ppm (m, 5H);
1,17 ppm (d, 3H); 0,94 ppm (d, 3H); 0,83-0,77 ppm (m et
d, 4H).
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preparative chromatography (3% MeOH CH2C12) to obtain
34 ng (629 of 3-[(trans-4-Hydroxy-cyclohexyl)-(trans-
wd 20080523885 cycl ohexanecar bonyl ) -am no] -5- phenpCF/CA2003/001912
t hi ophene- 2-carboxylic acid nethyl ester. 10 1H NWR
(CDC13, 400 MHz) 7, 66 -7, 63 ppm(m 2H) ; 7,48 -
7,39 ppm (m 3H); 7,02 ppm (s, 1H); 4,62-4,54 ppm (m
1H); 3,85 ppm (s, 3H); 3,46-3,39 ppm(m 1H);
2,03-1,912 ppm(m 4H); 1,83-1,78 ppm(m 1H);
1, 72Efa®@Bepm (m 10H); 1,07-0,97 ppm(m 1H); 0,76

ppm (d :.,0,73 15 0,55 m . 2H) Step |

7 ey S Ty r PPV f Ak otnighoneny ) -
cycl ahxsinesahkany F } hbopina]e-S-paebykyld elieh@otpodfd
carbg;ylic acid nethyl ester (34 ng, 0.075 mml) was
di ssOfved in a 4:1 m xture of dioxane:H20 (1 m) and
then Li OH IN (375 ul, 0.375 mmol) was added. After 4
hours of stirring at roomtenperature, solvents were
renoved and then partitioped between SIﬁ?oof H20 25
acidified to pHé4 and 5 nf Et OAc. THe/oxgani c Iayer
4nd the aque phase was zhed t

and concetrated. The
af | ve chy opmtogf aphy

acetate Ifayér Wwasodried (
resi due purified by 4
(10% 30 MeOH CH2C12) .@
2004/ 052885 PCT/ CA2003/ 001912 3-

C(trans-4- HydroxyQcycl ohexyl) - Ctr@ans-4- ?éthyl
h

cycl ohexanecar bony, -amno] -5 -phe i ophene -2-
carboxylic acid ( ou 400 N+E)
7,73-7,70 ppm (m 2H)¥;

ppm (s, 1H) ;

(m 1H); 2, 14-

Step I
To a suspension of 3-amino-5-phenyl-thiophene-2-

10 carboxylic acid methyl ester (937 mg, 4.23 mmol) in dry
THF (1.0 ml), at room temperature, was added 1,4 -
cyclohexanedione monoéthylene ketal (661 mg, 4.23
mmol), followed by dibutyltin dichloride (129 mg, .0.42
mmol) . After 5 min, phenyl silane (575 pL, 4.65 mmol)

15 was added and the reaction mixture was stirred at room
temperature for 4 days when a clear solution resulted.
It was then concentrated and the residue purified by
flash chromatography (0% to 30% EtOAc/Hexane) to obtain
1.22 g (77%) of 3—(1,4—Dioxa—spiro[4.5]dec—8—y1amino)—

20 5-phenyl-thiophene-2-carboxylic acid methyl ester.
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1,99-1,88 ppm(m 4H); 1,80-1,77 ppm (bd, 1H); 1, 70-

1,51 ppm(m 4H); 1,44-1,27 ppm(m 5H); 1,10-1,03 ppm
W@ go4/052885 0, 77 ppm (d, 3H) ; 0,72-0,55 ppm ( m PQFLCALD3/001912

Exanpl e 16 3-[(4-Hydroxy-cycl ohexyl)-(4-nethyl -

cycl ohexanecar _bonyl ) - am no] - 5- phenyl -t hi ophene- 2-

carboxylic acid Conmpound 47. 15 0 HONOX2 HO O O

\' ~~\V ol 0IH S Is s o O Step

3- [(4 Hydr oxy- cycl ohexyl ) - (4- met hyl -

cycldhé%@né@@ﬂbonwwp Nz hoY r 64ﬁhenybpmththma 27,20 -

b te
8?232?%% N bénzené % ﬁ% ﬁ¥5 ahdﬂgkeq;%%npppoéénz
aci o3 (9% ) (0. 183) vl 99 e b prsty; mm;pm,rw A3 (m,

1, 28,05 VP B IO

was ~cool €din’an

azddi car boxyl ate (26 25 ul, 0.163 nmmol) was added.
Afteg . stiyring at room tenperature for 22 hours, the
sol vents Wwere renoved and 91 WD 2004/ 052885
PCT/vammﬁﬂsaalaéﬁhylheydkﬁﬂeﬁaaema3b¢xyjﬂa ediby (148 mg,

P oR T P, Wt O OO L3R B 321 ot
dlssolved 1n 1 2 dichloroethane (1.5 ml) was added N -
10 chlorosuccinimide (145 mg, 1.084 mmol). After 15
minutes of stirring at rooﬁ temperature, a solution of
-(1,4-Dioxa-spiro[4.5]dec-8-ylamino) -5-phenyl-
thiophene—z—éarquylic acid methyl ester (300 mg, 0.803
mmol) in 1,2-dichloroethane (1.5 ml) was added. The
15 resulting mixture was then stirred for 18 h at 90 5c
~and then cooled to room temperature. It was then
diluted with ethyl acetate (10 ml) and a solution of
saturated NaHCO; (10 ml) was added. The aqueous phase
was separated and washed with ethyl acetate (2 x 10 wl)
20 and the combined organic layefs were dried (Na ,S0,),
filtered and concentrated. The residue was purified by
flash chromatography (0% to 30% EtOAc/Hexane) to obtain
265 mg (66 %) of 3-[(1,4-Dioxa-spirof4.5]dec-8-yl)-
(trans 4-methyl -cyclohexanecarbonyl) -amino] -5-phenyl -
25 thiophene-2-carboxylic acid methyl ester.
'H NMR (CDCl,;, 400 MHz) 7,66-7,61 ppm (m, 2H); 7,47-
7,38 ppm (m, 3H); 7,04 ppm (s, 1H); 4,72 -4,64 ppm (m,
1H); 3,90-3,65 ppm (m, 7H); 2,04-1,89 ppm (m, 2H);
1,79-1,50 ppm (m, 10H); 1,49-1,37 ppm (m, 1H); 1,35-
30 1,17 ppm (m, 3H); 0,77 ppm (d, 3H); 0,73 -0,55 ppm (m,
2H) .
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Met hyl - cycl ohexanecar bonyl ) - [ 4- (4-ni tro-benzoyl oxy) -

cycl ohexyl ] - am no} - 5- phenyl -t hi ophene- 2- car boxyl i c
wa@edod/ossset hyl ester. 1H NVR (CDCl3, 400 MHz) FCPCAZ(08801912

ppm (m 4H); 7,69- 7,64 ppm(m 2H) ; 7,50-7,47 ppm

(m 3H) ; 7,16 ppm (s, 1H); 5,24 ppm (bs, 1H);

4,82-4,74 ppm(m 1H); 3,86 ppm (s, 3H); 2,13-1,90

ppm (m 4H); 1,82-1,59 ppm(m 9H); 10 1,50-1,39 ppm

(m 1H) ; 1,37-1,24 ppm(m 2H); 0,78 ppm (d, 3H ;

0, 75 -0, 59 ppm(m 2H) Step I

3-{ (4 % cycl ohexanecar bonyl ) -[ 4- (4- nltro- 15
benzoy f%f cycl ohexyl ] - am no} - 5- phenyl -t hi ophene- 2

car b'@cxy?p + b(ladi-@lmxahyblmterslﬁéé -8gyl0- Oﬁ&mml%@ﬂﬁgl-
di ss e, of ane; an
then8 %%‘ TRC §8§%8Fyi()0 %%’éqor]'rrgl phgag! }_%a’e‘?(}"]heﬂlet" i

hour SaIﬁO}Qﬂ.Ill’Cr langdalheiﬂqdmdse&pel(@.(tllrnfg, s)olevz)enﬁ\ﬁowerﬁl
20r t hen artltlone

aci d.? ﬁwf‘m%iﬁrz ahd B nvags %‘ c3N1"}ﬁ3e1 5m§;HE?-en|é%/é‘}1
was smibaﬂaat maandonhm@mmdphﬁsm&mng;é{@ﬁiad eﬁgwg&» 20
with eth cet at ). . The conbi ned et

acet ct”’ésly f% g%%’? e%‘%ﬁgésﬂih Yoo RCERBE &t ZHO mhe
25 rese dugjand e mayefnﬂsds Beppi-epad at afs{& 1131114 Qi@te@ﬁéaﬁﬁé(se
(11[%% meg%ag‘]&:%ge w1t%bteatlh?rlla50ggat(e 9 X 10 mL) . The

cycl ebeiter eéhgmtmétmecllag}exmaiml Wifl Belind- (10
. phe 17 t hi o eng 2-carboxylic acid. 1H NVR (CD30D, 400
p

ﬂ?(wﬁ %g% fllfq??d ged7coqge%ﬁﬁﬁt@ﬁl The
SFD reéﬁdu%Owﬁanﬁﬁlfﬂé@ by 41a§§ cﬁkoﬁgéogﬁﬁ%ﬁg](ojfﬂo 40%
3,79 m ; 08-2, 02 5&6
2004’9‘%@’%%@@&? d’e\%z%t/ac}@léié by onPEny -ﬂéﬁrMethyl-
136cﬂ012ﬂ1e&gﬂbéﬁ}b&w1:) 0 46%>@p83/&ﬁ®he>%}1)) ~anfdnof45-0
>0 FKL A&l thT%phene 2-carboxylic acid methyl ester.
'H NMR (CDCl,, 400 MHz) 7,64-7,62 ppm (m, 2H); 7,48-
7,40 ppm (m, 3H); 7,02 ppm (s, 1H); 5,13 -5,05 ppm (m,
1H); 3,86 ppm (s, 3H); 2,59-2,24 ppm (m, 5H); 2,15-2,09
20 ppm (m, 1H); 2,04-1,99 ppm (m, 1H); 1,78-1,60 ppm (m,
6H); 1,50-1,32 ppm (m, 3H); 0,78 ppm (d, 3H); 0,74-0,57
ppm (m, 2H).

Step IV

25 3-[(4-Methyl-cyclohexanecarbonyl) - (4-oxo-~cyclohexyl) -
amino]-5—pheny1—thiophene—z—éarboxylic acid methyl
ester (34 mg, 0.075 mmol) was digsolved in a 4:1
mixture of dioxane:H,0 (1 ml) and then LiOH 1IN (375 ul,
0.375 mmol) was added. After 3 hours of stirring at

30 room temperature, solvents were removed and then

partitioned between 5 ml of H,0 acidified to pH 4 and 5
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Exanple 17 5 3- [(4-Methoxy-cycl ohexyl) - (4-nethyl-
cycl ohexanecar bonyl) -am no] -s -phenyl -thiophene -2-
w@ a00p053885 ¢ aci d Conpound 46. HOJ O O 0" H?EETFICARB06/001912
I \ SO / 10 Step | 3- [ (4-Hydroxy-cyclohexyl) -
(4- et hyl -
cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2-
carboxylic acid nethyl ester (27 ng, 0.059 mmpl) was
15 dissolved in THE (0.6 m ), cooled to OC in an ice
bat hml amid] W&Csod'hanwi‘g@‘njdéayérngas G eib8anedl hndaishe
adde I ti.c
et e TR M AR Xy B W et poptat P, X
[ odoﬁenh)anét“l(e?,%omb;ne@ éﬂﬁflnﬁobtamaa@(hiedzaandrié@

Guoncgdont R e SReRd, Bhe SR yig, MRS by
acet ptep{ihti ve nh)romét’ttm;ns@ﬂw el MWACI—HZ(C&EHF’(&) |caytarin
buri £ B b7 o At by TRy ePABrRARCrRen L) - 0

Nbd—bﬁ-{%@kﬂ)ohte&ydlbt—amm&] 8 phbBY)L - 2hi @phéne {2 -carboxylic

(4- Met hoxy: cycl ohe ) - (4-nethyl- 93 WO 2004/ 052885
b oo TbryRe Y

cyclbhhmanecagdgmnwo)o BHENO] ; éifmeimprﬁ\hi(ﬁphﬁnerZr 38 -

ca i c_aci oun 46 NR CDClS 400 MHz

Al gt oo T2 pp (s, LAY 4,584 61" ppm (k)
1H); 2,55-2,41 ppm (m, 1H), 2,26-1,91 ppm (m, 3H);
1,88-1,26 ppm (m, 11H); 0,88-0,78 ppm (m, 1H); 0,69 ppm
(d, 3H); 0,63-0,48 ppm (m, 2H).

15 Example 15
3~ [(4-Hydroxy-cyclohexyl) - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl - thlophene 2-

carboxylic acid Compound 15.

20

Step I
3- [ (4-Methyl-cyclohexanecarbonyl) - (4-oxo~cyclohexyl) -
amino] ~5-phenyl-thiophene-2-carboxylic acid methyl

25 ester (55 mg, 0.121 mmol) was dissolved in methanol
(1.2 ml), cooled to 0°C and then sodium borohydride
(4.6 mg, Q.121 mmol) was added. After 30 minutes of
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7,40 ppm (m 3H); 7,05 ppm (s, 1H); 4,59 ppm (bs, 1H);
53,28 ppm (s, 3H ; 3,06-2,97 ppm(m 1H ; 2,18-2,01
w@pio(mssziH) ; 1,94-1,90 ppm (m 1H); 1, 74-1, 25P@pPOALIwE/001912

11H); 0, 77 ppm(d, 3H ; 0, 71 -0, 61 ppm(m 2H)
Exanpl e 18 10 3- [(4 -Hydroxyi ni no-cycl ohexyl) -
(4-met hyl - cycl ohexanecarbonyl) -am no] -5 -phenyl
-t hi ophene -2- carboxylic acid Conmpound 16. O HO- N
HON 00 00" OH 4 SOSOI1\ SO 15 Step |

3- (3tivering a@y@f’@he@l@@‘@acbmﬁylwas( @J@noheglcdmtttewll)o«

amn I r.boxylj.c ac nmet h
est e%l @Cﬁnle% h}§§8&@f§])%cza%§ & géo i)eqandn%%ﬁ?t ﬁg%%?uﬁﬁo
(1. Splilﬂs)e am eyt ragyedmind Iaybecd{rbemauée (sakt 1¢ 62L)nD,The
0. 888, ym] fter stlrrl
room&t)errpee?rdatur and&Za otl}f’1 ®a War‘ef >? Pﬁéggw o?n‘{ he
sol5u¢¢rmemba@tadj u’gltledretald&e%bg tehekeh tphmifﬁlfa?iabﬁlO%
sodi tlon The,J ol uti on was
25 t 50 qﬁl)%egh? %P%% Z% gﬁ%}y&&gg 2k 9 Ghrpin
t ‘errpbék ateur ézfl)t oas-{ hmmwenﬁyéﬂoxm &ydm&kyﬂ_STEt}ans_
and te et hyl e e
‘conmbi ned‘lhé’flL iﬁ% ‘H?Z%é%’ &Srf %%%f(b%'fgj‘éylet hy
acet@tiodheper 2waarb¢a:s§kﬂed: \arct‘Lla 0 e, esyftleeg (Na2;$|04) A
a n was _purifie as
cﬂ?ol(r%g gfgr g\&lﬁé (?5? M%%% Bt 6&8#@8@’?% rE)'bt%i{n 4948y
(71% of pﬁm tn (3IHHyd7r MypﬂmnOs,Cm@)thlWE)—zl ﬁ@:"rpﬁgth’h/l
cyﬁi)qh%x%gegl%b IQH am noL 5 ggegl Al -tmll (:)L )?nze & 101
ppm (m, 4H); 1,83-1,78 ppm (m, 1H); 1,72-1,23 ppm (m,
10H); 1,07-0,97 ppm (m, 1H); 0,76 ppm (d, 3H); 0,73 -
15 0,55 ppm (m, 2H).

Step II
3- [{trans-4-Hydroxy-cyclohexyl) - (trans-4-methyl -
cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-

20 carboxylic acid methyl ester (34 mg, 0.075 mmol) was
dissolved in a 4:1 mixture of dioxane:H,O0 (1 ml) and
then LiOH 1IN (375 ul, 0.375 mmol) was added. After 4
hours of stirring at room temperature, solvents were
removed and then partitioned between 5 ml of H,0

25 acidified to pH 4 and 5 ml of EtOAc. The organic layer
was separated and the aqueous phase was washed twice
with ethyl acetate (2 X 5 mL). The combined ethyl
acetate layer was dried (Na,S04) and cdﬁcentrated. The
residue was purified by preparative chromatography (10%

30 MeOH/CH.Cl,) to obtain 21 mg (64%) of
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carboxylic acid nethyl ester. 1H NMR (CDC13, 400 MHz)

7,63-7,60 ppm(m 2H); 7,47- 7,39 ppm(m 3H); 6,98
w@pim(2883H) ; 4,90 -4,82 ppm(m 1H); 3,84 ppPE€T/€A2003/001912

3H); 3,39-3,29 ppm(m 1H); 2,44-2,20 10 ppm (m 2H);

2,13-2,09 ppm(m 1H); 2,04-1,73 ppm(m 4H);

1,70-1,57 ppm (m 4H); 1,50-1,22 ppm (m 4H);

1,13-1, 02 ppm(m 1H); 0,77 ppm(d, 3H ; 0,73-0,55

ppm 15 Step |1

3-[ (3= W%&%Hwér@:yﬁcf@r@oﬁew(m ferhys-4- ml}elthyl—

cyc. LeBENANEEAL a e

cZ\r blc:)xyl i c aci gggrg%ﬁlﬁﬁ) (ggs@gid § Bﬁg%H/JO %rgftfgfp |;‘le) was

di sservRerylicaagid h¢©(msmletdoﬁ5ﬁmxane H20 (1 m) and

20 t | S) I frer
3 hﬁ?ﬁo%%giﬁg git{z)r %o%%t e@r EP zm’ d%f)\/eﬂﬁ
were’ Fempedmandtt heh a@alppmt i(enetH) b;eEIA_AAeemLS aml pph HRO
dify ed; t H e or an| c ayer
s L P 3 8 3% ‘?ﬁg aqueo %2 te

was separated &n

25 vxh?ﬁ@t B8 ravefmat etH)2 X, BOHtL)77Tﬂémn c(cmibl nﬁdt ei(,jhyqr_h
acet at er a ri.e ( 04) a C trate e
resn%u%l s p(ur‘ IF)g’cl 4prl¥gé§r3%’?vgm'ctﬁgg 3 aph{3 ppm
( 10%m NEGH; CR2T1 2)pt o(dobBHD M d5721§0(3t5@pn0f(m3 2fi) (4
Hydr oxyi m no- cycl ohexyl) - (4- net hyl - - 30

cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2-

car ile 46i d Conpound 16 95 WO 2004/ 05)2885 2.7 69
PCT/ 01912 oD,. 400 MHz) 7,7

ppm { ﬁp“zgygr‘?"%ocﬁc%e&é’ {£-Befhy 29 ppm (s, 1H)
4 733¢ﬂ1®eﬁpﬁh¢ntboﬂ¢$) am3n0425 ﬁheﬁ¥h4ﬁﬁfbﬁﬂbnéfﬂ 2,

#fb%fyggm%ﬁd 1{?PF“P°6"‘%18§2prln és(gpms(H)m : 95? 73 -0,
565ppm(m 2H) .

Step I
3- [ (4-Hydroxy-cyclohexyl) - (4-methyl -
cyclohexanecarbonyl)—amino]—5—phenyl—thiophene—2—

20 carboxylic acid methyl ester (62 mg, 0.136 mﬁol) was
dissolved in benzene (0.7 ml) and then p -nitrobenzoic
acid (27 mg, 0.163 mmol) and triphenylphosphine (43 mg,
0.163 mmol) were added. The resulting solution was
cooled in an ice bath and diethyl azodicarboxylate (26

25 ul, 0.163 mmol) was added. After stirring at room

temperature for 22 hours, the solvents were removed and
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Compound 25 was prepared in a simlar manner. Exanple

19 10 3-[(1-Ethyl-3-nethylam no-propyl)-(4-nethyl -
w@ey@kokssganecar bonyl ) - am no] - 5- phenyl -t hi ophenPeR€A2003/001912

carboxylic acid Conpound 41. CBZ CBZ NN NHZ NH N s

s~ o00O HHH EN NNO1 s Hs oo Step | 15 To

a stirred solution of 3-Am no-5-phenyl-thiophene- 2-

carboxylic acid nethyl ester (1.0 g, 4.29 mmol) in THE

(1.0 M) was added the ketone (1.0 g, 4.29 mmuol),

dibuF?¢t¢¢ﬁiﬁW§hWé$iEﬁﬁiﬁiﬁﬁ oy, pﬁeﬂékaUﬁﬁ@ camdmatography

phenyt i | @Ang, 7 ) ,and hea t 0
m xt ﬁ%i was CJE/?Irér%ae ) t4°r c?or% rr%)%_rné? u¢ for © %I 353
The M¢@aclt1qyr¢l\masxmn@¢mcpm1ydhed4w( t hn bt satheanadogdoxy) -

t i mes V\Aotip%ww&éo% %8455 égfg'gét EETP%%‘%))% Ef%% ffyfic acid

Et OMwetiThle esgebi ned extract s_ }Ntere ghendvvashed ¥mr ;thed
b on ~-Na ‘ r and,concen )
o %bg Lohesse' S5elol‘"’ten§‘%f PRZh (BhrBHet dgfdphy

The c¢rude produtt was pur|
(0% 7 6 BEREH@ACLHeX)7 150 -gi, vg ppB6 (9, (V6% 70h6dphd Bs,

Vet hexycal BanybaSuhlie )t 1! 8RNgN5 2-Y1aminodiy o 5 g6 ppm
(s, 3H); 2,13-1,90 ppm (m, 4H); 1,82-1,59 ppm (m, 9H);
10 1,50~1,39 ppm (m, 1H); 1,37-1,24 ppm (m, 2H); 0,78 ppm
(d, 3H); 0,75-0,59 ppm (m, 2H). '

Step II
3—{(4—Methyl—cyclohexanecarbonyl)—[4—(4—nitro—

15 benzoyloxy) ~cyclohexyl] -amino} -5-phenyl -thiophene-2-
carboxylic acid methyl ester (44 mg, 0.073 mmol) wag
dissolved in a 4:1 mixture of dioxane:H,0 (1 ml) and
then LiOH 1N (365 ul, 0.365 mmol) was added. After 4
hours of stirring at room temperature, solvents were

20 removed and then partitioned between 5 ml of H,0
acidified to pH 4 and 5 ml of EtOAc. The organic layer
was separated and the aqueous phase was washed twice
with ethyl acetate (2 X 5 mL). The combined ethyl
acetate layer was dried (Na,S04) and concentrated. The

25 residue was purified by preparative chromatography (10%
MeOH/CH,Cl;) to obtain 15 mg (47%) of 3-[(4-Hydroxy-
cyclohexyl) - (4-methyl-cyclohexanecarbonyl) -amino] -5-
phenyl-thiophene-2-carboxylic acid.

'H NMR (CD;OD, 400 MHz) 7,64-7,61 ppm (m, 2H); 7,37-

30 7,27 ppm (m, 3H); 7,20 ppm (s, 1H); 4,43 -4,37 ppm (m,
1H); 3,79 ppm (bs, 1H); 2,08-2,02 ppm (m, 1H); 1,77-
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pi peri di ne-1-carboxylic acid benzyl ester. Step Il To

a stirred solution of trans-4-nethylcycl ohexyl acid
wa0ogeBRs Yy, . 4.48 mmol ) in di chl oromet hane ( 2PCTVCA20808801912

added a solution of oxalyl chloride (2Min CH2Cl12, 4.5

m), followed by 2 drops of DMF. The reaction mxture

was stirred at roomtenperature for 2 h and then

evaporated to renove sol vent and excess oxal yl .15

chl oride. The crude product was used in the next step

Wi t hbut3 frpmt Hew paH]fllc,aaaanTppa $hj raBd ®0|68t ppon Od,

4- (25 car han

t hi op enrkg)%l g)rhgﬁogﬂjpl é)erl ne | - carboxylic acid

benzyl ester (1.01 g, 2.24 mmol) in dichloroethane

(7. 5l 70 (was added trans-4-nethyl cycl ohexyl chl oride

(720—n'g-Lﬁ—£ mmol ). The resulting reaction m xture
vvass heatéeddet&mxylayhlatem)(; (4caekrdlit o room

re uen wi t.h at yr at ed _Na .
sol u?Y il %Fﬁ]égo@ﬁ rac ey 3‘% H fvﬂ#@é&é?'me
conbcaue]@b}a/;&tlrcaet:ﬂsdv\em@ddm 4%5 washed with brine and
dried on Na2SM4, filtered and concentrated. The crude
product was purified by flash chromatography (0%to
25% Et QAc/ Hex) to give 1.00 g (78%

4- [ (2- Met hoxy/2 i
(4- et hyl - cycl

ar bonyl - 5- phenyl -t hi oph&n- 3-yl) -
gxanecar banyl ) - am no] eri di ne-1 30
carboxylic acidd %/er 97 WD 2004/ 052
n

PCT/ CA2003/ 001912 MR (CDC13, 400

ppm(m 2H); 7,49 7o40 ppm (m  3H); 3 ppm (m
5H); 7,0 p 3 3> 5,05 ppm (s, H4, 76 ppm
(m 1H); @bs, 2H); 3,85 ;2,87

p
ppm (bs, 2t 2,03 51,58 ppm(m 1 49-1, 28 ppm
(m 2H: 1,10 ppm (bs, 2H); -0,78 ppm (d, 3H) ;
0,%3-0,56 ppm (m 2H).
Step I

3-[(4-Hydroxy-cyclohexyl) - (4-methyl -
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-
carboxylic acid methyl ester (27 mg, 0.059 mmol) was

15 dissolved in THF (0.6 ml), cooled to 0°C in an ice bath
and 60% sodium hydride (5 mg, 0.118 mmol) was added,
followed by a catalytic amount of tetrabutylammonium
iodide. After stirring for 1 hour, iodomethane (37 ul,
0.590 mmol) was added and the reaction further stirred

20 for 3 hours. It was then quenched with water (5 ml) and
extracted with ethyl acetate (3 x 5 ml). The combined
ethyl acetate layer was dried (Na,S04) and
concentrated. The residue was purified by preparative
chromatography (10% MeOH/CH,Cl,) to obtain 5 mg (18%)

25 of 3—[(4—Meth6xy—cyclohexyl)-(4—methyl—
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Step I'l'l To a solution of
4-[ (2- Met hoxycar bonyl - 5- phenyl 10
w0 beoapbasss 3- yl ) - (4- net hyl - cycl ohexanecar bonyl ) pemvicaedo3/001912
pi peri di ne-1-carboxylic acid benzyl ester (506 ny,
0.88 mml) in a 6:1 mxture of ethyl acetate and
nmet hanol (7 mM) was added the 10% pal | adi um on
charcoal (103 ng, 0.097 nmmol) . The resulting
reacti on. m xture was placed 15 under H2 at nosphere (25
psi PYcdpherareearhosyd -emipel of woherydr tBidpysne and
t herabbbkpt £4 é%ﬁ&%'cb‘énﬁo ? 6gvapor ated to dryness.
The crude roduct was purifie fl ash
chr ofred &&@} 3( 1909 9017216/71676942@29};@1—@1!8/ REOH £ 8N)

to gi \4@ % 70 4, 20 .
Met hyl - cycl oﬁxgﬁcagbg%%%rg srzjerlH%ll’ n® 4231208 (Rey - 5H)
phery P8t PR ptfonéH2- cay @@xylﬁ?% € 1l dmmemy} Bster2, diHppm

NVR CDg}_} I\{Hé)o 4 7 46 7,38
ppm((nm 3H 1433% n%f’g {’I-I)Gljﬁ)pp'n}hgﬁ %Sg%p?ﬁr? s D)
;o 3, 8Z7p¢9ﬁ1( H),, 8, 18- 3, @3 gmom(fum 22H) ; 2, 78- 2, 67
25 ppm (m 2H) ; 2, 03 -1, 92 ppm(m 2H) ; 1, 77 -1,
m (m ; 1,69-1,13 m(m 9 ;0,77 m (d,
_’eﬂ&g_lp_l@,g% ppm (m 2H) ppSO(Stepl_?V 98 WO P (

20041 O

ﬁ%‘ﬁ%ﬁ?ﬁéﬁr" T efoRE G BT - 4oy -
am ﬁbq:lcshqm@wlarbhnpphemmrﬂa]car-paéyyl ctiatdghdmrt-By
est gL agﬁ%fﬁﬁ"%%%ﬁ% dissolved in a 4:1

m xture f I oxane: ) and then Li OH 1N (135
5wl, 0.135 mmol) was added. After 4 hours of stirring
at roomd enperature, Johg reaction mxfure was

acidified pH34vv|t 0%solut|on\

hydr ochl aci-d ‘ the sqglv nts e rermve
It was fur Mgd i W

filtered out i glv

O

o o]

15
Step I
3—[(4—Methyl-cyclohexanecarbonyl)—(4—oxo—cycl§hexyl)—
amino]—5—phenyl—thiophene-z—carboxylic acid methyl
ester (67 mg, 0.148 mmol) was dissolved in methanol

20 (1.5 ml) and hydroxylamine hydrochloride salt (62 mg,
0.888 mmol) was added. After stirring for 2 hours at
room temperature and 2 hours at ref lux, the PH of the
solution was adjusted to 8-9 by addition of a 10%
sodium hydroxide solution. The resulting solution was

25 then refluxed for 30 minutes and cooled to room
temperature. It was them quenched with water (5 ml) and

extracted with ethyl acetate (3 x 5 ml). The éombined
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10 (84% of _ o
3-[(4- Met hyl - cycl ohexanecar bonyl ) - pi peri di n- 4-

W@ keoan51383 - 5- phenyl -t hi ophene- 2- car boxyl i ¢ aci BCT/CA2003/001912
(Conpound 41). 1H NVR (CD30D, 400 MHz) 7,78-7,75 ppm
(m 2H) ; 7,50 - 7,41 ppm(m 4H); 4,77-4,69 ppm (m
1H); 3,47-3,36 ppm 15 (m 2H); 3,16-3,06 ppm(m 2H);
2,24-2,21 ppm(m 1H); 2, 12% gz ppm (En ZEDH)

1,91-1, 80 m(m, 1H); 1,76-1, ppm (m X

1, 431:%1,/26‘?‘?%%‘5(6( HEYoH) wap weghsdnivigh Brne, @r1640, 60
pPPM({iasiZh) and0cExedi &t2@ . The resiq$e was purified by
3-[(C1- Benzyl-plperldln-A:’-yI)-(4-rret yl - '

CyC%iﬁ‘é&am?ﬁ?hﬁnfQFO]tDS5}§ﬁeEWA¢/fHQ?©h¢@eoBE«ZinI\ZIL9

car hgxyti 1 d - aug i N H oL rd 1N

NOT hig e 99%’%‘“%84%&%%%’@) (4 methy

PéTFZ?éQ%ﬁ#%H?P@IQOH$$épamlnni-5*phenyl-tb19phene]2-

3-[ 64r l eyghohexapecarhonyl ) - pi peri din-4-yl -

a%ﬁo]%@?&xl -thi op%yehﬁe- 5 carboxylic acid nethyl

est ét PR3 (FHClo. d99 Bl )78 i @pmet(inla)nm)(;ll.'?zlm-zj 5

Was? § eRzakgehygesd ul, O 46 ol ), follo ,

y 72§olﬂi%%m tqri aqet?oxg'bor% ilndr(;sdel W G50 %SPRW\QI?T.

ThelHk e dot§%RPi X8 ur¥was , 80i-Br 28 ppmr oMU TPLL at up £20

f nchegd; wht at.urated X | ution,
afr?glpﬁedr?}n' gﬁfagfg?a%vﬁ ﬁ%@?%/(ﬁa@g?a{\%’%%é RPY. he
conbihed 7901eﬁﬂrmms(m%)vQEn5mr?i ;:@nt hm_tl)_rhgnp,- and
dri 2904, fillare concentrated. Th ,
lrrelsif'(dzlluéelriv(/al}té §8§r i(%i efofstfy%p?g At {:qe/e 5 r’oﬁ'a? dgPaphyrrm
( 5098 Et28c/ Hex)

15 Step II
3—[(4—Hydroxyimino4cyclohexyl)—(4—methyl—
cyclohexanecarbonyl)—amino]—5—phenyl—thiophene—2—
carboxylic acid methyl ester (34 mg, 0.073 mmol) was
dissolved in a 4:1 mixture of dioxane:H,0 (1 ml) and

20 then LiOH 1N (365 ul, 0.365 mmol) was added. After 3
hours of stirring at room temperature, solventé were
removed and then partitioned between 5 ml of H,0
acidified to pH 4 and 5 ml of EtOAc. The organic layer
was separated and the agueous phase was washed twice

25 with ethyl acetate (2 X 5 mL). The combined ethyl
acetate layer was dried (Na,S04) and concentrated. The
residue was purified by preparative chromatography (10%
MeOH/CH,Cl,) to obtain 15 mg (45%) of 3-[(4-
Hydroxyimino-cyclohexyl)—(4-methyl—

N)cyclohexanecarbonyl)—amino]—5—phenyl—thiophene—2-

carboxylic acid Compound 16.
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to give 32 ng (61% of 3 - |
(1-Benzyl -piperidini-4-yl) - (4-

woreaohps2s8y cl ohexanecar bonyl ) - am no] - 5- phenyl - t CDpA2008/001912
15 2-carboxylic acid nethyl ester. Step Il
3-[ (1-Benzyl - pi peridin-4-yl)-(4-nmethyl -
cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2- 20
carboxylic acid nethyl ester (32 ng, 0.060 mml) was
di ssolved ina 4.1 mxture of dioxane:H0 (0.5 n) and
t hen'H.iNDR ](NDéqlB,O 490, MBZz180, Térol )GS\A@@madmedZH)N t7er502-
hour n t e r
r ef ?U% @6*} v((riedrﬁt gHa/érgoér)%]%%rgg )trhezﬁn%ar i gﬁe
bet wekh; 53,2 -f, 3R Opaciwi fird t204pH240%r1ubnS (md, 6H) ;
Et | a sepata gueous
phast $het R RB (B BT (e BBt al (3% & ?Tﬁ)ppm
The ¢dntinied Oet7t3ylo asepm e(ni ap#l) .was dried (Na2SO4)
and concentrated. The residue was purified by
preparative 30 chromat ography (10% MeOH CH2C12) to
obt aCom@Aimiy 267 ¥8@ poépdred ifhla similar manner.
(Benzyl - pi peridin-4-yl) - (4-nethyl 100 WO 2004/ 052885
PCT/ CA2003/ 001912
cycl ehexsledar bonyl ) -'am no] - 5- phenyl -t hi ophene- 2-

oYLyt Gamort ), SN (Rcte dae)

6 82cﬁ¢ﬂﬁﬁékaanhrbén§D}4aﬁ§hdqpﬁlbﬂbnyﬁ i opHendZ 2ppm

6 (bd 1 53 ppm (d, 1H) ; 3,10
ppm %%bo’ﬁ?pl)lc 1%'{ F:'%d 2,47 ppm (t, 1H);
2,10-2,06 ppm (m 2H) 1 &Ele 63 ppm (m cekH) ;
157138 ppm(m 4H); 1,2 18 ppm (m . 0,66 ppm
(d, 3H) 62- 550 ppm (m 10 Exanpl
3-1 (1- Acs 4 esa-di n=dsyl ) \(4- nethyl - ”M/

0 /s\ /S\ B

o o}

cr

o &“? /
N{f@ N{f

Q/[ﬁ\“/%\ @/U\n/oo\

S S

(0] (o]
Step 1

15 To a stirred solution of 3 -Amino-5-phenyl-thiophene-2-
carboxylic acid methyl ester (1.0 g, 4.29 mmol) in THF
(1.0 ml) was added the ketone (1.0 g, 4.29 mmol) ,
dibutyltin dichloride (130 mg, 0.43 mmol) and
phenylsilane (582 ul, 4.72 mmol) and the reaction

20 mixture was stirred at room temperature for 2 days. The
reaction was then quenched with a saturated NaHCO ;

solution, and the mixture was extracted 3 times wit h
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cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2-

carboxylic acid Conpound 48. o o NN C?2C? NN O
wO1id4/082886 OS OL S OIH 15 OO Step I To PCT/CA2003/001912

3-[ (4- Met hyl - cycl ohexanecar bonyl ) - pi peri di n-4-yl -

am no] - 5- phenyl - t hi ophene- 2-carboxylic acid nmethyl 20

ester (58 ng, 0.132 mmol) in dichloronethane (1.3 m)

was added pyridine (64 ul, 0.789 mmol), followed by

aceti c anhydride (50 ul, 0.526 nmmol) and a catal ytic

anpuBtOAxf . Wcoﬂihéne@se»tﬁriam:gsswém | hrenwas shkedr weth f or

18 hgur oQm e at_ure t hen enched with . a

25 sgfufr?%t e sgllﬁ3 gﬁel\ﬁ) Z%F&({(ﬁfe% )a.gHTﬁe SHUESS gd.

phaS'Ehe wasadse mm:dhed wandl pragifieddviby hEJeatshyIcharoaaab@ra(ﬁw.y
d organi.c | ayers e.drie

(Na2 )to }g)l %%ggﬁg‘g%)s Sigert Gocate100s g-(a-

filst Meﬁmb;@lmxm@nyénspﬁha@d -Ehd opash dBieyasiidien

oL LSRR EP Ry 1 DEa P Eh. 19 CF80) of |

icgeg 1L ridin-4-yl)-(4-methyl-cycl ohexanecar bonyl ) -
n¥ %‘? ﬁlephenyl -t hi ophene- 2-carboxylic acid nethyl

eSteTo a Serded solutlon of trans-4- methylcyclohexyl acid
(%63 etall _p|4%etrmlng ﬂlchgoromet ane (22 ml) was
added a solution of oxalyl chloride (2M in CH,Cl,, 4.5
ml), followed by 2 drops of DMF. The reac tion mixture
was stirred at room temperature for 2 h and then
evaporated to remove solvent and excess oxalyl

15 chloride. The crude product was used in the next step
without further purification.

To a stirred solution of 4 - (2-Methoxycarbonyl-5-phenyl-
thiophen-3-ylamino) -piperidine-1-carboxylic acid benzyl
ester (1.01 g, 2.24 mmol) in dichloroethane (7.5 ml)

20 was added trans-4-methylcyclohexylchloride (720 mg,
4.48 mmol) . The resulting reaction mixture was heated
for 17 h at 90 C, cooled to room temperature, quenched
with a‘saturated NaHCO; solution, and then extracted 3
times with EtOAc. The combined extracts were then

25 washed with brine and dried on Na,S80,, filtered and
concentrated. The crude product was purified by flash
chromatography (0% to 25% EtOAc/Hex) to give 1.00 g
(78%) of 4-[(2-Methoxycarbonyl-5-phenyl-thiophen-3-yl) -
(4-methyl-cyclohexanecarbonyl) -amino] -piperidine-1-

30 carboxylic acid benzyl ester.
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10 cycl ohexanecar bonyl ) -am no] - 5- phenyl -t hi ophene- 2-
carboxylic acid nethyl.ester (50 ng, 0.104 nmol) was
wale@sosasesl in a 4:1 m xture of di oxane: H20 (1 PEC/Cap®3/001912

then Li OH 1IN (310 ul, 0.310 mml) was added. After 5
hours of stirring at roomtenperature and 4 hours at

15 ref lux, solvents were renoved and then partitioned
between 5 mM of H20O acidified to pH 4 and 5 nl of

Et OAc. The organic. | ayer was separated and the aqueous
phastl WaR Wa'@ﬁéd, tA0ioc MHwd t T, & Hil62apptmatie, (ZH)% 5 ,@9)-.

The co |n ac I er dried

and OE(J?:) cen tyshél ?’he TESTdEE Was” p%}pl'fl%ég}aé )(S’
pr epaJH)athS/,GDS @I}mort’at ORft Jayp Ity 8(2}(40/790131116/0111, 1H); 4,19 ppm
CH2C. Et 3 obta (5 0

(1- A ﬁlgévﬁprﬂl\gﬁ %H) 5!3"71 ppm s glﬁ EO?'3
netshyls&y@nohaxaaﬂo:arbmw-lj) %mppm] (15 pdreny [1-, tloi ephelies,

2- d , (;Co 8) 1H NMR oD, 400
) 231 4 G BB 8f B d b 78-58 s oty 2hy
748740 ppm (m 3H); 7,37 ppm (s 1H); 4,74-4,51

ppm ggé g;@zt 3,99-3,90 ppm(m 1H); 3,23-3,12 ppm(m
60 ppm (m 1H); 2,27-2,00 ppm(m 2H);
2 04Tpp¢n {slutiocnaHps 25 002 pEthcsycarbthyl 3 phf1l, 87

6 _ppm (m ;0,78 ppm (d,
SER Ehtoaidny syl Lt e BT P sholbegptoabigs ol -
PCT/ @f@@@ﬁdﬁﬁlalzzar&mamm@&a b@ﬁz@l &w&d (s06amg, 0.88
siml ar manner MR ( CD3 1 mixture of

r ot affePy AR ﬁpfh K“éXt‘E)rasH)f e?hgé ?g‘bffﬁa(“se a@d5]n|jathanol (7

; ;gmf) 7x3a§)FHBde@ (:Hh :2(5’9 pal_iaé&:u% 9 CQ{HBCQ)&[L 33 ; Mg,

g 36 ppm (s, O.
4 78949%8 rp?:ﬂi‘n (mTh?‘cheSlhltziLzlg4r3ictbﬁm r(lwftlaqu was placed

3, 5903463 rgp&tﬁabpﬂ&ﬁe %,52 58) 1sPdamat #6bm; 2,
78 2, 66 ppm (

1, 76tgmmr%+ﬁe( ,%org'%q) élayso -p@dp*p:h@(ldfl&.q)r(e’rg gp%e@%tg,e; and
PPM evaporated to dryness. The crude product was purified
by flash chromatography (100/90/16/1
CH,Cl,/CHC1l3;/MeOCH/Ets3N) to give 287 mg (74%) of 3-[(4-
20 Methyl-cyclohexanecarbonyl) -piperidin-4-yl-amino] -5-
phenyl-thiophene-2-carboxylic acid methyl ester.
'H NMR (CDCl;, 400 MHz) 7,64-7,61 ppm (m, 2H); 7,46-
7,38 ppm (m, 3H); 7,04 ppm (s, 1H); 4,74 -4,68 ppm (m,
1H); 3,84 ppm (s, 3H); 3,13-3,03 ppm (m, 2H); 2,78-2,67
25 ppm (m, 2H); 2,03-1,92 ppm (m, 2H); 1,77-1,74 ppm (m,
1H); 1,69-1,13 ppm {(m, 9H); 0,77 ppm (d, 3H); 0,72-0,59
ppm (m, 2H).

30 Step IV
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10 (m 2H). Conpound 23, Conpound 39, Conpound 40 were

prepared as described in Exanple 24. 15 Conpound 23:
wQARIONNRSELCD3OD, 400 MHz) 7,65-7,63 ppm (m  2HCT/CA283/001912

ppm (s, 1H); 7,16-7,12 ppm (m 2H); 4,76-4,70 ppm (m

1H); 3,53-3,46 ppm(m 1H); 3,17-3,04 ppm(m 2H) ;

2,80 ppm (s, 3H) ; 2,23-2,09 ppm(m 3H) ; 2,01-1,92

ppm (m 1H); 1,82-1,79 ppm(m 1H); 1,70-1,48 ppm (m

20 5H); 1,41-1,25 ppm(m 2H) ; 0,77 ppm (d, 3H) ;

0, 733=0( Met@wﬂrcml@k@xampbunﬁlsgplﬁéim -@CRIOD,

7, 50- 7. 40 .npm
aby G e bpbndt. PRBine SlbarfoRir o LRPRLERY )
3 15e%t@4 {@omgn 04093 1c29- Ba88A1 P, 18H; 4:1
i % eg%% %"%‘%‘EH%” g@%% %ﬁ %ﬂenlﬁffgﬂ 1Hg135
ppM Y, GBHES; m@pl)79ﬂap.;pmd’@éd.3irﬁter@ hmrsoofs&mfmr{gm |
o7 ol i 0 N (. 400 Bl 2 JRTTE.
1H) : pH. 03 AND12804/ D@%é&ﬁuﬁ%hcwqwmz 2325 cggaid3aﬁt2

. 3.22-3 13 m (s,

o0 i e 315830 SR RPILA Bt a0 e R Do BT (2
1, 47m dBAdpvan:(aﬂE(l W) and, Bmwfad dthIﬂ)o giQe 796 PRIN

(dlp(%t I%%I 3&11 o%%%ﬁ’r}eé’%cggh?‘]‘gge(cf l epgégy;dln 4-

pi peym{amméays}pmnmtrﬁo@heﬁ&zt&aﬂﬂh@qq&ae@aboxyl ic
aC|dC%cI>noungd 65 10 O_ 0- N+ -,
'H NMR (CD;0D, 400 MHz) 7,78-7,75 ppm (m, 2H); 7,50~
7,41 ppu (m, 4H); 4,77-4,69 ppm (m, 1H); 3,47-3,36 ppm
15 (m, 2H); 3,16-3,06 ppm (m, 2H); 2,24-2,21 ppm (m, 1H);
2,15-2,07 ppm (m, 2H); 1,91-1,80 ppm (m, 1H); 1,76~1,51
ppm (m, 6H); 1,44-1,26 ppm (m, 2H); 0,79 ppm (d, 3H);
0,76-0,60 ppm (m, 2H).

20 Example 20
3-[(1- (Benzyl-piperidin-4-yl) - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-

carboxylic acid Compound 52.

9. Q
, o @r@f@r@ﬁ
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NgC g\~ 4S\ O ,S\ SO, H Step |
3-[(4- Met hyl - cycl ohexanecar bonyl ) - (1- net hyl - pi peri di n-
WA 30044051885 ani no] - 5- phenyl -t hi ophene- 2- car boxyl PCT/aa2a3/001912
nmet hyl ester (42 ng, 0.092 nmol) was dissolved in
di chl oronet hane (1.8 m ) and then
m chl or oper oxybenzoic acid (27 ng, 0.111 mvol) was
added. After stirring at roomtenperature for 2
hours, the solvents were renoved 20 and the residue
was #ié¢mted Wwith ethyl acetate (5 m). This solution

10 % sodi hydr g

solu%?on Eghﬁé%gﬁgfcy% ?ﬁ%?ﬁﬁ?cﬁFg %&i? Q&%? #%FP@ -yl-
( Na2&tih)o] f3-phengll- anﬁommmrmt-eawdxyime fgoe_ﬂ didehynas

ified t t 9
VG PRSI TG ot 81 T hyg 07905 oSt it s et iy
cycsl ?ﬁzwoo ; aoggggii%%g&dmtlhy}m 1@;);1;;@1@@&0 di Bofromdd by
104 4
am noPETpREAFLEERY dflgﬁr ok y19c CadPd Weehy1 The

estefeacﬂﬂanMBxéﬁfﬁnﬁhs %Qgrkgﬂi%g ﬁB%n?t@%pB@ﬂtﬁﬂ& 23 4
o 7,45- 7,

4, voia wnshrr o0kl patikias du b, Seipitiahg e e

ppm é}ﬂﬁra‘Hﬂ)ed %11118 m[yl (a%etalfgs (2,83 M. (@ﬁe g&l)lblned
2,57-2,47 pp -2, 14 ppm (m

2, ]03e>it@63tﬁp%(ﬁq tlm Wafh@é vith byina erd mea on

1, 70n&l,s28, PRMHdRea3khd é@l‘fc%n]ar%ﬁeﬁpnﬂﬁénres]ﬂdhe was
1,31-1,22 ppm(m 2H); 0,76 ppm (d, 3H); 71-0,56 10
ppnw??ﬁlgﬂﬁﬁ bySpgipqratlve chromatography (50/ EtOAc/Hex)

3- [ (o vy b2cig! phexangcariqaybaldr B ainQAY 1) - (4-
' methyl-cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-

15 2-carboxylic acid methyl ester.

Step TI
3—[(1—Benzyl—piperidin—4-yl)~(4—methy1—
cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-

20 carboxylic acid methyl ester (32 mg, 0.060 mmol) was
dissolved in a 4:1 mixture of dioxane:H,0 (0.5 ml) and
then LiOH 1N (180 ul, 0.180 mmol) was added. After 2
hours of stirring at room temperature and 4 hours at
reflux, solvents were removed and then partitioned

25 between 5 ml of H,0 acidified to pH 4 and 5 ml of
EtOAc. The organic layer was'separated and the aqueous
phase was washed twice with ethyl acetate (2 X 5 mlL).
The combined ethyl acetate layer was dried (Na,S04) and
concentrated. The residue was purified by preparative

30 chromatography (10% MeOH/CH,Cl;) to obtain 22 mg (71%)
of 3-[(1-(Benzyl-piperidin-4-yl)- (4-methyl-
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pi peri di n-4-yl)-am no] - 5- phenyl -t hi ophene- 2- car boxyl i c
15 acid nmethyl ester (33 ng, 0.070 mmol) was di ssol ved
WO 2004852881 ni xture of di oxane: H20 (0.7 nl) andprttren2003/001912
LiIOHIN (210 ul, 0.210 nmol) was added. After 4 hours
of stirring at roomtenperature, the reaction mxture
was acidified to pH 3-4 with a 10% sol uti on of
hydrochl oric 20 acid and then the solvents were
removed.. It was further diluted in cold water (1 nl)
and dydHaheadneuarbanxyhﬁamiﬁﬁlﬁﬁ @91 -afhi®phpne-2-
cl ohexanec rbo y (1-
net%%f Oxgﬁécp?%gilgxmlfunﬁ ggmno] 5- phenyl -t hi ophene
- 2-'saNEBXYCDLlaci 40q @mzpotmdl%)% ZzﬁmlemNI\/RH( CDBO:D,-
400 ‘ 7 74 m p
(m B 0 (& P (35 1 058k 9 P ?‘?"

3 80&3,,654 pprrpf)m (@H1H) 3, 4zsppppr4 S(bdBHLH) 2, 3252, @M (

oby $0% agp B i (B 5,2l i £8) oy P "P?m(m

0, 76:10,,59  1802ppensigm (@) 21) 105, 40 LAOEQG2ERS ar
PCT/ CA2003/.001912 Exa
T (o B PRt o ) By Iy SRk shB CFb iyl 70 7 066 ppm

(t et (@hying- pysane 45y lgomantnotab:- phenyl -t hi ophene-2- 5

carboxyllc acid Conpound 31. NH.~ ~OAc o_\ SO0\ S
0% CH I\ ®,HS O
Example 21

3-[(1-Acetyl-piperidin-4-yl) - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-

carboxylic acid Compound 48.

Q«f

Step I

O

To 3—[(4—Methyl-cyclohexanecarbgnyl)-piperidin—4-yl—
amino] -5-phenyl-thiophene-2-carboxylic acid methyl

20 ester (58 mg, 0.132 mmol) in dichloromethane (1.3 ml)
was added pyridine (64 ul, 0.789 mmol), followed by
acetic anhydride (50 ul, 0.526 mmol) and a catalytic
amount of DMAP. The resulting solution was stirred for
18 hours at room temperature and then quenched with a

25 saturated solution of NaHCO; (5 ml). The agqueous phase -
was separated and washed with ethyl acetate (2 x 5 ml).

The combined organic layers were dried (Na ,;S0,),

101



Step | Acylation using triphenyl phosphine in 1,2 10

di chl oroethane at ref |ux as described for Exanple 25,
W®L@p/0Msss St ep | | PCT/CA2003/001912

3-[ (2- Hydr oxy- 4- net hyl - cycl ohexanecar bonyl ) - 15

(t et rahydro- pyran-4-yl)-ani no] - 5- phenyl -t hi ophene- 2

carboxylic acid nethyl ester (31 ng, 0.062 nmol) was

di ssolved in a 4:1 mxture of , dioxane : H 20 (0.6

m) and then LiOH i N (310 ul, 0.310 mmmol) was added.

Af tidrltérefoand efnasmitreiad. dthe cemiterpeaat then

sol 'SRl a Lt t ween
S i iar S0 PY OV ey s orraeg ety (FORteEe
or giH2€11/GHEN 2 / N /SHpll atedlardnt he aguéms) pfase Was
was i 6. /0528 RCT, 3/001912

w trae BEpef S s e e e e e oy ) -
acéteatiao] apephewmsl -drhiiegheha 2 SO43 riamg/ldeneehtiraé a1 The
resi was purified by preparative HPLC to obtain 14
ny ( ‘of 3- [ (2-Hydroxy-4-nmethyl 5

cycl ohexanecar bonyl ) - (t et rahydr o- pyran-4-yl)-am no] - 5-

pherz%l -tg%ophene- 2-carboxylic acid (Conpound 31). 1H
NVR {'EB30D, 400 MHz) 7,80-7,75 ppm (m 2H) ; 7,50-
7; 40 ppm-Anpt dH)pipk @i, -68yppm 4 methiil;- 4, 15 ppm (s,

R L R R e
1, 4@akp2Eyl ppradid midhyl OsTér pra0 (dy, 3HLoz AndB- Quakd
PRt be 1 AP, it e, S4o5FRRe (EPAnGL AnherRgl -
15 ayehohesmnaearienyill) - ams 1e]mblelhY | agdder izHii-um
chl %c!uq:% gg nggyprdinglétolygm I\il-_emperature and 4 hours at
15 reflux, solvents were removed and then partitioned
between 5 ml of H,0 acidified to pH 4 and 5 ml of
EtOAc. The organic layer was separated and the aqueous
phase was washed twice with ethyl acetate (2 X 5 mL).
" The combined ethyl acetate layer was dried (Na,S04) and
20 concentrated. The residue was purified by preparative
chromatography (100/90/16/1 CH,Cl,/CHCl,/MeOH/Et,;N) to
obtain 27 mg (56%) of 3-[(l-Acetyl-piperidin-4-yl)-(4-
methyl -cyclohexanecarbonyl) -amino] -5-phenyl-thiophene -
2-carboxylic acid (Compound 48) .
25 'H NMR (CD,OD, 400 MHz) 1:1 mixture of rotamers
7,75-7,73 ppm (m, 2H); 7,48-7,40 ppm (m, 3H); 7,37 ppm
(s, 1H); 4,74-4,51 ppm (m, 1H); 3,99-3,90 ppm (m, 1H);
3,23-3,12 ppm (m, 1H); 2,70-2,60 ppm (m, 1H); 2,27-2,00
ppm (m, 2H); 2,04 ppm (s, 1.5H); 2,00 ppm (s, 1.5H);
30 1,96-1,87 ppm (m, 1H); 1,77-1,06 ppm (m, SH); 0,78 ppm
(d, 3H); 0,73-0,57 ppm (m, 2H).
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N NNI /S\ O-s OG- NP / OS O\ H G NN / s o

Step | 107 WD 2004/ 052885 PCT/ CA2003/ 001912 (a) To a
wa@eoonosasssol uti on of 1-nethyl -pi peridin-4-one PGI/0A03/001912

53 mol, 6.52 nL) and Et3N (14.16 g, 140 mmol, 19.5

m) in 1, 4 -dioxane (20 nL) was added

chlorotrinethylsilane (7.6 g, 70 nmmol, 8.88 nlL) drop 5

wi se during 30 min. The resultant reaction m xture was

slowy heated to reflux at 110C, stirred at the sane

tenperature for 24 h, an additional anount of

chl os QiSdurmt BY! 94t anedA-c441 AL s ifAked nh@he£4 h (take
aliquot of it and run 1H NVR), cooled to roomtenp, 10
filtér MRoAFD1OR $6Pi MHzZ) Sl aiwayraeshaPtmmersn -

pent : e Lilprate cgpaepd r af egryan -

r ot a@’;%lop§to:(%,' gh%&)t'h\gﬁ%gi ?g[;ae ’\/\/Iq{ %%r)]-'pgﬁggng'gﬁdppm
fi 5t Gne®@Hfif 7t B8-%03 9 ceprTHa r 88Ul t &arit7 $@iut(Fon? - Walsi

concer d ,qQn kotavaporatar -fo hi gh,yagu
T TR G RGO RLAROTRLY, ehnep Rl P ) G s¥aeiu
6 tewpw alnyda8) pyBi 69 n® (O H8 dn, 1HINVR Sovied Sabput (m,

10: 1, ..vratj Q.0 L' =Yl enol.et he d. t rtin )
mat et 4l )2|.'%T%é§%r e g{]’o&g%t’ %@Qaﬁ'iﬁéﬁ us(glél ?ﬁ)fhe
nextlsiéeql, 0w phoutmf BH)herO,garppmcedi @il ; 0,73-0,57 ppm

10 (m, 2H).

Compound 23, Compound 39, Compound 40 were prepared as

described in Example 24.

15 Compound 23: 4 NMR (CD,OD, 400 MHz) 7,65-7,63 ppm (m,
2H); 7,25 ppm (s, 1H); &,16-7,12 ppm (m, 2H); 4,76-4,70
ppm (m, 1H); 3,53-3,46 ppm (m, 1H); 3,17-3,04 ppm (m,
2H); 2,80 ppm (s, 3H); 2,23-2,09 ppm (m, 3H); 2,01-1,92
ppm (m, 1H); 1,82-1,79 ppm (m, 1H); 1,70-1,48 ppm (m,

20 5H) ; 1,41-1,25 ppm (m, 2H); 0,77 ppm (d, 3H); 0,73 -0,54
ppm (m, 2H).

Compound 39: 4 NMR (CD;OD, 400 MHz) 7,77-7,74 ppm (m,
2H); 7,50-7,40 ppm (m, 4H); 4,77-4,71 ppm (m, 1H);

25 3,62-3,54 ppm (m, 2H); 3,15-3,04 ppm (m, 4H); 2,29-2,08
ppm (s, 3H); 1,97-1,88 ppm (m, 1H); 1,78-1,51 ppm (m,
6H); 1,45-1,34 ppm (m, 1H); 1,30-1,26 ppm (m, 1H); 1,28
ppm (t, 3H); 0,79 ppm (d, 3H); 0,76-0,59 ppm (m, 2H).

30 Compound 40: 4 NMR (CD,OD, 400 MHz) 7,76-7,74 ppm (m,
2H); 7,49-7,40 ppm (m, 4H); 4,78-4,72 ppm (m, 1H);
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20 (b) To a stirred solution of nethyl -3-amno-5 pY
enyl t ni ophene-carboXylate (233 ng, 1.0 mmol) and 1 -
WO 2004053883 - 4-tri met h_yl si |l anyj . oxy-1, 2, 3, PCT/CA2003/001912
6-tetrahydr,.)- py,rid ne (370 ng, 2.0 mmol) in
di chl oroethane (3.0 nL) 2:, was added AcOH (0. 11.1
nm., 2.0 eq) ‘and followed addition of NaBH (QAc) 3
(424 ng, 2.0 nmmol) in one portion. The resultant
reaction m xture was stirred at RT for weekend, ag.
10963&&343(éﬁtpbmbasjC#Iwaé azlded]3 't em,30H) m »,30-2,09

i HRF OBt AN TG G aRPE S 0t v ke RAaPR

bri rféiand, dﬂréd34ﬁh3ncmudeHbrouu3Q'wmm (@ur BH) €d0 pTR ppm

108 4/ Q5 § 03} 01912 silica ge
colugﬁ)ugﬁhggzg oé&%%ﬁ#ﬁ$§§ﬁe unreacted starting

materi al followed by C}KHSIN@C}VEtSN (180/ 16/ 1)

furnished t 3- (1- et hyl - pi peri di n-4-
yl giﬁgFﬂgrggenyl-thlophene 2-carboxylic acid nethyl
5 eSi{ﬂ'4GMéﬁhym cy3PhexaNiBa rbb DG @, - & ylVHZ ) oxy -

7.64-7 4 (hrs

3. 8P rlg%"h) 3%1465‘%1% (% Pﬁg&yf’ %fpzleﬁ-?-céiéﬁ%hc

2.3 4= d dnpourd2662.2 (m 4H), 1.72-1.62 (m 2H). 10
£p Il (a) To a stirred solution of

trans- 4- net hyl cycl ohexyl acid (656 ng, 4.6 mml) in

di chl oronet bane (23 L) was_ ocadded a solutloncnf

oxal yl chl e (2 4.6 in dichloromejhane

foll owed b 3d sof W t G 15 nkgegl e),

After stirred_f solven excess oxa y

chl ori de ved on rot rator, t trac
of sol ed un Quun1(n
pr odu vol at i do not apply uun1f Iong

time, around 1-2 nmin). The crude 4-nethyl

Step I ,
3-[(4-Methyl-cyclohexanecarbonyl) - (1-methyl-piperidin-

15 4-y1l) -amino] -5-phenyl-thiophene-2-carboxylic acid
methyl ester (42 mg, 0.092 mmol) was dissolved in
dichloromethane (1.8 ml) and then m-chloroperoxybenzoic
acid (27 mg, 0.111 mmol) was added. After stirring at
room temperature for 2 hours, the solvents were removed

20 and the regidue wag diluted with ethyl acetate (5 ml).
This solution was further washed with a 10 % sodium
hydroxide solution (2 x 5 ml), brine (5 ml) and then
dried (Na,S0,), filtered and concentrated. The residue
was purified by preparative chromatography (10%

25 MeOH/CH,Cl,) to obtain 33 mg (77%) of 3-[(4-Methyl-
cyclohexanecarbonyl) - (1-methyl-1-oxy-piperidin-4-yl) -
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20 cycl ohexanecar bonyl chloride was i medi ately used
in the next step. (b) To a stirred solution of the
w@2qo1/0msshyl - pi peri di n- PCT/CA2003/001912
4-yl am no) - 5- phenyl -t hi ophene- 2-car boxylic acid nethyl
25 ester (540 nyg, 1.636 mmol) in 1, 2-dichl oroet hane
(15 nL) was added trans-4-nethyl -cycl ohexanecar bonyl
chloride followed by PPh3 (429 ng, 1.635). The
resultant reaction m xture was heated for 48 h at 90C
coolaminai -'5r-phany baperathene - 2basihoxed W lkeidquetiops
%p solution, and then extracted with dichloro
nethane ‘The conbi ned organi c extract was washed wth
bri ne ame 1@®CN£)ZOO4ME528854PGTE¢ﬁ@ﬁﬁ3hmorgm2 7debed,

cong ated, pu n_silica gel colum

chrcjzh GPELHY §$ 63/58W1é§1:ﬁ5, 1078, 68 ppm (m,
(CB-I21@ID2,/ @I—I@:kaMO(—ﬂ,Etzﬂ\)l) el Bted, 22 rigdm 3], ( BHANS3 A8 ppm
wet | ohexanecarbonyl ) - (1- er|d| l)-

5 %Yo] pﬁeﬁgl Qrﬁi@ r?ié) %’ar?{)oiyqfﬁpépg‘m & rr%]?)ny

est ex, 360 mgppumhﬁh annt ar;mslaueelsvmm (wclmmexywo -1,87
acid foIIo by startin er 70 NVR

o0 o B 0S, Dot add mberig), (210 Moy MBS
3H), 113) 04,631, 1bl)ppr4 @8- 2598 M6 p&m84(d(,33H)3H)o 71 -0,56
2.95-2.8 (m ? 10 2.26 (s, 3H), 2.2-1.26 (m 14H),
o’?apzp“(d 328’6, 3H), 0.74-0.56 (m 2H). Step Il A

m xture of 3- [{ trans- 4- net hyl - cycl ohexanecar bonyl ) -

15

(1- metSRAL pi peri di n- 4-yl ) - ami no] - 5- phenyl - t hi ophene- 2-

car bpxy(d gragia - &h&hemérb&ﬁﬁlm(lQne%&zflmmb)cyand
Li OH. nonohydrate_(48. 8 16 nmol , 4.

di oxRe e 4¢3l -a@l@lrré P@efywtb\?a%m?@a g’)dcéffb%tllc

fols Rl neR@hBdelOef OO W@MPo . 8¢ Ghrid19d Wikt Bi 36 Md in

HC1, 20 concentrated, diluted with small anount of

wat ¢ &g mixture of dioxane:H,0 (0.7 ml) and then LiOH 1N
(210 ul, 0.210 mmol) was added. After 4 hours of
stirring at room temperature, the reaction mixture was
acidified to pH 3-4 with a 10% solution of hydrochloric

20 acid and then the solvents were removed. It was further
diluted in cold water (1 ml) and filtered out to give

| 23 mg (72%) of 3-[(4-Methyl-cyclohexanecarbonyl) - (1-
methyl-l-oxy-piperidin-4-vyl) -amino] -5-phenyl-thiophene-
2-carboxylic acid (Compound 65) .

25 'H NMR (CD,OD, 400 MHz) 7,74-7,72 ppm (m, 2H); 7,48-
7,39 ppm (m, 3H); 7,38 ppm (s, 1H); 4,75-4,67 ppu (m,
1H); 3,80-3,65 ppm (m, 4H); 3,42 ppm (s, 3H); 2,32-2,21
ppm (m, 1H); 2,17-1,95 ppm (m, 4H); 1,81-1,71 ppm (m,
2H); 1,66-1,28 ppm (m, 5H); 0,78 ppm (d, 3H); 0,76-0,59

30 ppm (m, 2H).
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filtered off the product, and then dried (136 ng),
which was triturated with hexanes several tines to
wo 20982845 met hyl cycl ohexyl aci d furni shed 4-[ ( 2PCHCA200$/001912

5- phenyl -t hi ophen-3-yl)-(trans-4-nethyl - 25

cycl ohexanecar bonyl ) - am no] - 1- net hyl - pi peri di ni um

chl oride (Conpound 11), 101 ngy, 60%yield). NWVR '"H
(CD30OD, 400 MHz) : 7.76-7.72 (m 2H) , 7.5-7.38 (m

4H), 4.8-4.65 (m 1H), 3.6-3.4 (m 2H), 3.25-3.2 30

(m 2H) , 2.8 (s, 3H , 2.3-1.2 (m 12H) , 0.78 (d,

J=6. 3., 0.96-0.58 (m 2H). 110 WD 2004/ 052885
por e ehy 0, Exanpl es 25 (4R) -5-

(4- A -ubfo-Hydenyl ) 4 - Bt Hyilsographexartekantionyl ) - _

eyl pheclsnecarbony) ) am el . i ophens- 23aphexy! ) o

5 ac

(1R 251Ry15¢( de fdl uConpauinengll) - 3

[ (2- hydr oxy- 4- net hyl - cycl ohexanecar bonyl ) -i sopropyl -
am no] -t hi ophene- 2-carboxylic acid Conmpound 24.. Step

Q Step 2 HO HO HO HO AcO Step 4 N/ _ [ | s N
O step 5/ s\\ - +c Fi OAO F ep S/
s Fi OFO ep 7/ I\ /s\ O F i F

NH

KR v _— N

O— \ “\\ “"OAc
I S\ ° AcO | A\ OO\'
(0] S Y

Step I
Acylation using triphenylphosphine in 1,2 -
10 dichloroethane at reflux as described for Example 25,

Step VI.

Step II
3-[(2-Hydroxy-4-methyl-cyclohexanecarbonyl) -~
15 (tetrahydro-pyran-4-yl) -amino] -5-phenyl -thiophene-2-
carboxylic acid methyl ester (31 mg, 0.062 mmol) was
digsolved in a 4:1 mixture of, dioxane:H,0 (0.6 ml) and
then LiOH 1N (310 ul, 0.310 mmol) was added. Af ter 4
hours of stirring at room temperature, solvents were
20 removed and then partitioned between 5 ml of H0
acidified to pH 4 and 5 ml of EtOAc. The organic layer

was separated and the agqueous phase was washed twice
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BCH 25513 BCH 25509 10 The conpound (1S, 2R, 5R)

- 2- 1 sopropenyl - 5-net hyl cycl ohexanol was prepared as
walemansisesl i n Tetrahedron Letter, (1993), vol P@BCA2003/001912

pp6429- 6436. NVR 1H (CDC1l3, 400 MHz): 4,95 ppm (s,

1H); 4,78 ppm (s, 1H); 3,99 ppm (s, 1H); 2,01-1,95

ppm(m 2H); 1,79 15 ppm (s, 3H) ; 1, 79 -1, 66 ppm

(m 3H) ; 1, 48 -1, 42 ppm (m 1H); 116109 ppm (m

1H); 1,00-0, 87 ppm ( 25&; 0. 88 Q‘Pg? 111 WO

2004?’%)@28%5%(:?/36@@%39% 1@121L>St“é%e |COF6>1t et8yloR,

SR) - Zcd SO AREGRY was r@l@d (%gb@@ﬁxﬁ{wlconegnggatged The

13.42 mol ) in DCM%< at -78C

was B%M% YSEoREF b ﬁj%rbygﬁe@ﬁifﬁl:l‘l’ﬁé{@q dgcopbpin 14

m Xt e e eq (bliesand, 1h SS ozone was

[ nekg Qomp oa 3 g>§ o nétﬁlﬁi%gafude (4.9 ni)

was ﬁﬂ%%@ﬁé@%ke%@ﬁd@o BY 53 A el meaiopl t B-

r ook &nperaliWBenst b LELh IR 10VEE I A 8mpound 31) .

concentrated, purified on colum chronatography usi ng
10 - 09RO (EPER/ H@)@aMHZio7gﬁiQre7 (7ERPPRSMARH) ; 7,50 -
-1-( V- lg l.gh I none
67% | P14V He 4%1?% TEE %ﬁ‘oé‘“m 2 q4,1%9?§‘,9295’
ppm ¥ ; 144)00,-32 840pPR, (315 m@m (Ay53H}, 40 om0 (ppnRES;

3 3 m

"l)o 2, §5 ?és’% 3 ( HE”i}() 2 %'6') 1,45 %%[ch%d BT u?},é&@"‘l 25

To'a’i on of
,I\IaO—PIQM Sn,g 2H1190275nmrr) (|dn 3at e?, (400 A9 rand (m, 2H) .
1, 4-di oxane (30 nL) was added bromne (1.5 nL, 29.57
mol ). To the resultant NaOBr yellow solution was

addeMMise a solution (1R, 2S, 4R) -1 20
d qY hyl - |-ohexyl t an 8,962
R A a5 e P
w cyclohexanecarbonyl)-amino]—l methyl-piperidinium

chloride Compound 11.

C.QP
oW

Step T
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resulting solution was stirred for 3 h at 10-15C. The

excess NaOBr sol ution was deconposed by addi ng a
waodsmses of Na2SOB8 (1.1 g in 11 ni water), acpdi/iaeas/ 001912

25 wth 10% HC1, extracted with DCM The conbi ned

organic extract was washed with brine, dried and

concentrated to give (1R 2S, 4R)-2-hydroxy-4-nethyl -

cycl ohexanecarboxylic acid (1.30 g, 92% . NWR 1H

(CDC13, 400 MHz): 4,34 ppm (s, 1H); 2,43-2,39 ppm (m

30 1R): TQ, E 7D pei ¢ OT5 1E: 1rmhyloslm<¥1m Ariqpe

0,9

2003?082%8?%10"%‘}8@20037 o8t fgm Step T Tol‘f\ Leb pma,

of (2RS 2% J4R)1 Azdmua@ay(mm‘ét hyks added

cycly I ci 2 0 )l

di ch 2%%%? ?/Félh Slgvvagéa degggwl%ﬁ ﬁse (41[9%' arép

6. Slzrlsmtzylﬁgnlﬂoowed byTlaee:ertascllannydreﬁaj@l(cg%llmtum.@@S

nmro he reaciion tur tirred f h at
roo%oi” ﬁp]é‘?aatﬁ?i &° ¥ uxt"’htevﬁg)l ent ST dg Ved®&nd
10 wempetaBiN-d1@brsaluti, oan Wakd iadded 1 éﬁh@@ntmoﬁ ure was
stlrred 10 for 30 mnutes and then. a '\'—i?fﬁu at ed

sol GPLBROBYTEHECS GBS §t ot JFlAddBaHrft i jOPHEo M gEake

Thi %l&&l:ét' &N Masnhedn extnaot edoviéd ©f WHomcetgt e
(2X5 m). The a ueous ghase was then acidified wth a

e%fﬂémegam#fo hengoldt relt e ¥Rt Wedher 1 Widdetat e

(3X5ehkhne Therdoldiapinge 1 Stdivlceatosaé® dayers were
conbi ned, dried (Na2SO4) and concentrated to obtain

109rﬁ§ayggoqetqﬁ, GIR, then dﬁ%utqg with n-pentane and

Acetf@i}éeﬂeﬁeéf‘ﬁ’|t1@%59h§exaﬂ?&%reﬁﬁliéh€ s?&mrt  MNVRagH
(CDC13, 400 MHz)

2, ST«OBSﬁfP'Eﬁ? qu)oﬁ rogavapv/@tpﬁmfeﬁy(losw g2l @I&Lhi%%ub‘fﬂm
286 (‘@rnlg?xed tdhe ALlen92 - BPPL{dBr bk i1aRy18, PPMB (H.6-
tetrahydro pvridine (9.68 g, 1H NMR showed about 10:1
" ratio of silylenolether and the starting material).
The crude product was as such.used in the néxt step
nwithout further purification.
20
(b)‘To a stirred soiution of methyl -3-amino-5-
phenvlthiophene -carboxylate (233 mg, 1.0 mmol) and 1-
nmethyl—d—frimethylsilaﬁyloxynl,2,3i6—tetrahydro-
pyridine (370 mg, 2.0 mmol) in dichloroethane (3.0 mL)
25 was added AcOH. (0.114 mL, 2.0 eg) and followed additicn
of NaBH{OAcC) 3 (424 g, 2.0 mwol) in one portion. The
resultant reaction mixture was stirred at RT for
weekend, ag. 10% NaOH (until basic) was added, after 30
win, reaction mixture was extracted with
30 dichloromethane. The organic extract was washed with

brine and dried. The crude product was purified on
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To a solution of (1R, 2S, 4R) -2-Acetoxy-4-nethyl -
cycl ohexanecar boxylic acid (109 ng, 0.54 mmol) in 25
waolc@hlosasefret hane (2.7 m) was added oxal yl chl peT/da2003/001912

(545 wul, 1.09 mol ) followed by 1 drop of

di met hyl formam de. The reaction m xture was stirred

for 4 h at room tenperature. The solvents were then
renoved to obtain 119 ng (99% of (1R*, 2S*, 4R*)

- 2- Acet oxy- 4- net hyl 30 cycl ohexanecar boxylic acid

chl osilieca WER cbll DGR ngd Q0% Etﬂéc/héka&ﬁ ppm (sredded

;2,46 -2, 42 2 52885

bt A BB S ovedi by it MesRTREAN o ar

1 gééﬂso?/ﬁéiﬂpm (Emrnllﬁhbd tg)a.egg glggeﬂm{pm:ewmn 4-

ppm { %F %ﬂﬁ?pg]gg%ﬁﬁf%ﬁﬁﬁ?g§¢§ﬁ|?rgafﬁkﬁ{ﬁﬁ ﬁgéé methyl

3- a(rjrem:ﬁ (CAof hgpr%ﬂgegma) +ut mmm]nen@eél mai)boxyls|4c;7 6

t r

i errode Aana. 1h Bt wa - BhotEs s Stent 871 {F-

2- rrexm)o,xwpmepene (Q, 38)nL .2 .4202mm0| Jm, AcHH 2Q3( Qs 11d),
% ol ) _and NaBH(QAc) 3 (9.84 , 4.0 mol) and

st| r? &P o émhréH)Hl\/\?@s L-keén (@ ed with Et OAc and

H2O. The aqueous solution was adjusted to pH =7 by
addlqg NaHCO3. The aqueous phase was extracted with
Bt eR He conbi ned extract was washed with brine and

15 draecron MySAednshichibar 8. ¢ Fud I4ﬁ@éﬂ1@nc96199@£y1
elute with hexane to 10% Et OAc- hexane f urni shed 5-(

f 1 uRBDHERSI FI8-# SOPFPY | & ALCRIRISPIRERBRS- £3F BBy [Wae

aci dadmddh sestieion %@@a@ylggﬂﬁdﬂ':ﬁiéj)(z %0 @t@pmﬂ'ﬂ ‘in
(4R) _-5- (4-Fl uoro- [1 sopropyl -

ot HA TAARTRERSRS SHEIEMSEnpY) 2hf SSIRA IHEoHENdvPED 22 G
Caifsbr%dlleq g FBL i RSt @brand, ( 15%1%%n4R£na 3sddess

Acet oxy- 4 nethyl cycl ohexanecar bonyl ) -i sopropyl - am no]
oxalyl chloride ‘wag removed on rotavaporator, trace

amount of solvents removed under low vacuum (note: the
product is very volatile, do not apply vacuum for long
time, around 1-2 min). The crude 4-methyl-

20 cyclohexanecarbonyl chloride was immediately used in

the next step.

(b) To a stirred solution of the 3 - (1-methyl-piperidin-
4-ylamino) -5-phenyl-thiophene-2-carboxylic acid methyl
25 ester (540 mg, 1.636 mmol) in 1,2 -dichloroethane (15
ml) was added trans-4-methyl-cyclohexanecarbonyl
chloride followed by PPh3 (429 mg, 1.635). The
resultant reaction mixture was heated for 48 h at 90 °C,
cooled to room temperature, basified with ag. 10% NaOH
30 solution, and then extracted with dichloromethane. The

combined organic extract was washed with brine and
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5- (4-fl uoro-phenyl)-thi ophene-2-carboxylic acid nethyl
25 ester To a solution of
WG 2{044051880r 0- phenyl ) - 3-i sopr opyl am no- PCT/CA2003/001912
t hi ophene- 2-carboxylic acid nethyl ester (146 ngy, 0.50
mmol) in 1,2-dichloroethane (1.5 m) was added 30
(1R, 2S, 4R) - 2- Acet oxy- 4- et hyl - cycl ohexanecar bo xylic
acid chloride (119 ng, 0.54 mml) dissolved in 1,2 -
114 WD 2004/ 052885 PCT/ CA2003/ 001912 di chl or oet hane
(0. 5Amied.f @bncmﬁr@fyedépmr@me.dm .13 canpell ) colilmm

resu ot 24 h at 90 C and
theﬁh%%ﬁ%ggg%gﬁ%gEW¥9%%% é?ﬁ?%épgt was then diluted
Wi t h(@izﬁﬂth/@iﬁétzéftleo}@/lmrsﬁl)) etwmed fHalstt Bor (6kans-4-

sat up Qﬁgggﬁ : pl A _
separaﬁga' mas% I%ﬁngﬁﬁy 9;@%#§F-E?%8f6 nF)4a%%)
t heé @mmﬂm]nédphagﬂhrthiqghane—@ecerbbxyﬂic(N@ZSCA%%hyl 1
filt c ed. . The residu rifie
flas q%iﬁ%?og aﬁﬁ (%bﬁf 539588 %PHeXE 2yerg EERY
obt af il 1tre@6bpys esr tai g muaemi t31d egtonPERNAE (SIAR,
VI | ggpgﬁﬁnds ( r p, Vi IS '

m xture O )dlgxggeggéo 43%§ ?:6y ) aﬁ%“ %gk 6£I&“
15 ofH)LI @Hs}sl\lwa& atﬂ)d,eda .isa |(ts it er2.24 42 .at (00 Q'che
reacs i cqol ed t te rat nd

thg ﬁso vent éﬂg\b %B%? ]I‘r&}J 3 géﬁ} s d7|i§p #ﬁgng 30,
par to tidoemeds lef vezen. 10 nl of H20 aC|d|f|ed to pH 4

and 10 ml of EtOAc. The organic | ayer was separated
and t he aqueous 20 phase was washed with ethyl acetate

(2 )@ﬁﬂb mik. The conbined ethyl acetate |ayers were

dried 2804 entrated and the residue was
pur it %*F e%mafgt Schr BfRESYT %H}Pl{eaca&sfzamonyl) -

(48)65m@%h&ﬂup£per1d1n 4-y1) -amino] -5-phenyl -thiophene-2-
PR Aoy SORE R Tk 0 P Q0! 380 SR RO
LiOH.monohydrate (48.8 mg, 1.16 mmol, 4.0 eq) in
dioxane:water (3:1, 3.9 mL, 0.1 M) was heated at 50 °C
for 5 h, cooled to room temp, acidified with ag.1N HCI,
20 concentrated, diluted with small amount of water and
| filtered off the product, and then dried (136 mg),
which was triturated with hexanes several times to
remove 4-methylcyclohexylacid furnished 4-[(2-carboxy-
5-phenyl-thiophen-3-yl) - (trans-4-methyl-
25 cyclohexanecarbonyl) -amino] -1-methyl-piperidinium

chloride (Compound 11), 101 mg, 60% yield).

NMR 'H (CD;OD, 400 MHz): 7.76-7.72 (m, 2H), 7.5-7.38
(m, 4H), 4.8-4.65 (m, 1H), 3.6-3.4 (m, 2H), 3.25-3.2

30 (m, 2H), 2.8 (s, 3H), 2.3-1.2 (m, 12H), 0.78 (4, J=6.6
Hz, 3H), 0.96-0.58 (m, 2H).
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25 am no] -t hi ophene- 2-carboxylic acid (Conmpound 26)
(21 nmg) , . NV\R'H (CD30D, 400 MHz) : 7.76-7.68 (m
WQ@R{)04/052888- 7.1 (m 3H), 5.78 (brs, 1H), 4.9-4r@BHCAM03/001912
1H, 2.3-1.4 (m, 1.33 (d, J=4.3, 3H), 1.09 (d,
J=4.5, 3H), 0.815 (d, J=3.5, 3H).and (1R 2S,4R) -5-
(4- Fl uor o- phenyl) -3 30
- [ (2-hydr oxy- 4- net.hyl - cyclohexanecarbonyl)-lsopropyl
am no] -t hi ophene- 2-car boxylic acid (Conmpound 24) (41
115 WO 2004/052885 PCT/ CA2003/ 001912 ngy),. NWR 'H
2229 :7.75-7.7 (m 2H), 7.23 (s, 1H
72- H), 4.9-4.8 (m 1H), 2.0-1.4 (m 5H),
1. 20641( d5-146F6uoB¢-l)phélllyﬂl7 3t disdsborkl 3H)-nme@hyh- (d,
J=6.
3 i 1 BRRRRH ) s o ghr SRR RpeaR-sarbonyLic
caﬁbnninkm@bnnﬁ 56pmﬁhyMEmhsoamﬁnE—@&ﬂmmhnxybhenﬁz)£B—
tep 1 ep 2 Et
0 0 Qhpvitend s hee B g SRRt s S g -eemrapY i
R—Maamnbo -Raklopbteg- 2 - ckarbaxgbid zé&ﬁl)(!cﬁrtpdthﬂdz‘l

suspensi on of NaH (55% disperson in oil,; 227.9 ng,
5.2 mol, 1.3 eq) in THE

HO HO
D= = O = O e O
(o)

HO HO AcO

BCH-25513 BCH-25509
10 The compound (1S, 2R, 5R) -2-Isopropenyl-5-methyl-
cyclohexanol was prepared as described in Tetrahedron
Letter, (1993), vol.49, pp6429-6436.
NMR 'H (CDCl,;, 400 MHz): 4,95 ppm (s, 1H); 4,78 ppm
(s, 1H); 3,99 ppm (s, 1H); 2,01-1,95 ppm (m, 2H); 1,79
15 ppm (s, 3H); 1,79-1,66 ppm (m, 3H); 1,48-1,42 ppm (m,
1H); 1,16-1,09 ppm (m, 1H); 1,00-0,87 ppm (m, 2H); 0.88
ppm (d, 3H).
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(20 m.) was added drop wise a solution of 2 -hydroxy
15 pent-4-enoic acid ethyl ester (0.576 g, 4.0 mvl)

WO 2004058883 20 nlL) and stirred for 1 h. The reacPCDOA2003/001912
m xture was then treated wi th 3-brono-2-nethyl propene
(0.81 g, 6.0 mol, 0.61 nL), slowy warnmed up to rt,
and stirred for Ih. It was carefully quenched with
saturated NH4Cl 20 sol ution. Reaction m xture was
extracted with EtOQAc (3 x 20 nL) organic solution was
wash¥&emilt h brine, dried (Na2804) concent r at ed.

foth caolu
U 4,330 Q0 ot el et SR B M e
2- ( 263vest7hl, - aB L 42 ow;c)l)pent Damemﬂ cnlacagldgtélégﬂ{ (%_‘és%mm
200 35 PCT/ Q /00191 est er . , % as
A DR EL s et ek v 7a e S R i o
5 1&6'-@60@@12‘13)14’6 4 tasned Hplue il lt_:l)d'lé eib&ss ozone
7

Q»ga% %E)ugg%dS% wdlt% oT%gﬁn, f%me?{:}ly:]l[ Skl%fl(%e 3% 9 mL)
1 28wa(st add=d. 2t tﬂk@ .samst epmpéralm)m r%ﬂ.oi/vmzlmr@d ru@_ego

I 2- et hyl, 0 en -enoi ¢ aci
ot oL e fauBily Hisredotdhanies Righs ciooresas Faeed.
0. 02uMisdledt bonyoham atdeda ts@mpmMys@sangolotbos of the

' I | ph h
(10 PP SR TOE iRy (R ) -4 53 Ry B RMad ol - 2
yli d@thy@bepzybh@t}g]e)-relﬂ;hhﬁﬁh@m& I4;6) &, glgb%; l g§téh18%il_gg
0.1 C1 er mn e
rea %m((gffﬁa (“@{F& ed4t'3 FhofT tRRfbelat dHe; 2.40-

con@emsr ﬁbﬁd(randlmur iof, Ledpen &, i3¢@ ;0¢l obandsel yibe (m,
ng.. Et c/ hexane_pgYH 20) as an el uent furni shed 5-
ﬁ%ﬂe 690 (Byr 2R 2-CH &R (8 adlild- et hyl

ess &tep320 Ny, 92% yield) as a br own oil. NMR 1H 20 .

(CIE13 400 5.51 (br s, 4.28 -4.08 m
4H) ice- col solutlon of NaOI—I 4, 8 g, 119..2 mmol) in

water (40 mL) and 1,4-dioxane (30 mL) was added bromine
(1.5 mL, 29.57 mmol). To the resultant NaOBr vellow
solution was added drop wise a solution (1R, 28, 4R) -1-

m)(2—Hydroxy-4—methyi—cyclohexyl)—ethanone (1.4 g, 8.962
mmol) in dioxane (130 mL) and water (35 mL). The
resulting solution was stirred for 3 h at 10-15°C. The
excess NaOBr solution was decomposed by adding a
solution of Na,S0O; (1.1 g in 11 mL water), acidified

25 with 10% HCl, extracted with DCM. The combined organic
extract was'washed with brine, dried and concentrated
to give (1R, 28, 4R) -2-hydroxy-4-methyl-
cyclohexanecarboxylic acid (1.30 g, 92%). NMR H
(CDCls, 400 MHz): 4,34 ppm (s, 1H); 2,43-2,39 ppm (m,

30 1H); 1,96-1,76 ppm (m, 5H); 1,14-1,08 ppm (m, 1H);
1,02-0,93 ppm (m, 1H); 0,90 ppm (d, 3H).
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2.32 (brs, 3H), 1.29 (t, J=7.2, 3H). Step Il A

sol ution of 5-nethyl -3, 6-di hydro-2H pyran-2 25
w@200b0o5885 ¢ acid ethyl ester (140 ng, 0.823 mmpCY/CAR003/001912

MeOH (3.5 nmL) and 10% ag. NaOH (1.0 niL, 2.5 nmol) was

heated at 65C for 3 h, reaction mxture was cooled to

roomtenperature, solvent was evaporated, diluted with

wat er. The aqueous sol ution was washed with ether, and

30 acidified with ag. 1 N HCl1, extracted with ether.

The ethereal solution was washed with brine and

dried 117 WO 2004/052885 PCT/ CA2003/ 001912

Evaporé)ti on of the solvent furnished 5-nethyl-3, 6-

di hyltr @ 2klpyian-@f cCELRHORS| | €R)ack eHyfBOxyy 4 -H8%hyl el d.

NVR 1H 13, 400 » 9.54-5. 5 4.24-4.1
(m. eyttt pera ey by pimield, 36, e
coapliiald cabm8thswpr (ylanvas- Hddee pyiri ihhephese -, 6.12
boxyl.i id met hyl est 63. 3 .2 n
R SoELuTRYar0 SSAtpy: At SR DOR & lack 08 4B -
ny, THe GreABtiom| hixtsiegwhPhSt {Hfd fog, 20. B ammofdorand
’;F[S |tgeg%re%6§g?% 5?‘?}%%'_11)3 %g{\pelgthseq/vere removed and 10 ml
di hysl G2 Hepy sauZiankbenybdedunimials wigbeny | wddisephesa

- 2-carhaoxylic, acid hyl ester (6 65. 3% yield).
i S BBRARSE 0 e B ek o Ff e hRk AHBRSTon o gancd
-7. Gx%slﬁlbz)ny.?é:ﬂded furdA1. 5H(=H}1($H)8Th(is7-s%2u(:§on ;&ws( athen
5.46 (m 1 ,...3.8 s, 3H), 1.4 S , 1.24 ,
Shy SETBcEad WG ey GorbHol e T - The agueous
3- [ igiepeopk- thetrRidi\dit3e8- Wity & Q-08HHCc20s0lution and
pyr an- 2-car bonyl ) - am no] - 5- phenyl -t hi ophene- 2- .
car BOEFPCE SG i et T 8SPERE] 3647y M10 - 088° AR )eviEeng
15 ethyl acetate layers were combined, dried (Na ,S0,) and
concentrated to obtain 109 mg (53 %) of (1R, 28, 4R) -2-
Acetoxy—4—methyl—cyclohéxanecarboxylic acid. ‘
NMR 'H (CDCli, 400 MHz): 4,34-4,32 ppm (m, 1H); 2,42-
2,37 ppm (m, 1H); 1,95-1,76 ppm (m, 5H); 1,13-1,06 ppm
20 (m, 1H); 1,01-0,92 ppm (m, 1H); 0,89 ppm (d, 3H).

Step IV
To a solution of (1R, 28, 4R) -2-Acetoxy-4-methyl-
cyclohexanecarboxylic acid (109 mg, 0.54 mmol) in

25 dichloromethane (2.7 ml) was added oxalyl chloride (545
ul, 1.09 mmol) followed by 1 drop of dimethylformamide.
The reaction mixture was stirred for 4 h at room
temperature. The solvents were then removed to obtain
119 mg (99%) of (1R*, 2S*, 4R¥*) -2-Acetoxy-4-methyl-

30 cyclohexanecarboxylic acid chloride. NMR 'H (CDCl,, 400
MHz): 5,45 ppm (s, 1H); 2,46-2,42 ppm (m, 1H); 2,02
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Li OH H20 (12 ng) as described for exanple 25, step 7
furni shed 3-[isopropyl -(5-nethyl -3, 6-di hydr o- 2H pyr an-
wQ2waniassy| ) - am no] - 5- phenyl - t hi ophene- 2- car boRg1/C42003/001912
acid 25 (Conpound 30) (13 ng, 35.5%yield) NVR'H

(CD30OD, 400 MHz, for mmjor rotaner) : 7.8-7.7 (m

2H), 7.5-7.3 (m 4H), 5.45 (brs, 1H), 4.95-4.8 (m

1H), 2.56-1.82 (m, 1.46 (brs, 3H), 1.26 (d, 3H), 1.2
(d, 3H, 1.0-0.84 (m . 30 118 WD 2004/ 052885

PCT/1@m2 063/ @Hl@lZ,OEdarﬁﬂ epm2Tm3- 1§) sdpredpyl, 76 ppm (m,

(CI t hyl 7t d an C I a

511 rfgrl- ?ﬁl obﬁin@% E¥I§< Illfzzl%c?dgg)(%’m) éuhgbg) " and
3 [lcs,oa};iar@p;sls pbmafrs- ELHmet hyB75ppm (d, 3H) A
t et rahydr o- pyr an- 2- car bonyl ) - am no] - 5- phenyl -t hi ophene

- 2-carboxylic acid Conpound 27. 0 0 O-,-a- NPh S
COZI\.%:@VONOO S C2R S\ CO2R Step IVR = Me Step

S mdhy 3T ARG B r AnLTY Kl BORyEre REFE A
ng ﬁhiﬁbh@ﬂﬁk? cmrmdxgilb2aaldtmewwﬁﬂ catded (6% 0% -f (20
T a8 B £ 2 oot PrPoudh at &=2 GEERGd i th
Nb%eapmrmaameyrtzaﬁem:@brbbenéi [drxzd enrgaveo mmol), AcOH
10 (0.114 mL, 2.0 mmol) and NaBH(OAc)3 (0.84 g, 4.0 mmol)
and stirred for 2 hrs. It was then diluted with EtOAc
and H20. The aqueous solution was adjusted to pH = 7
by adding NaHCO3. The aqueous phase was extracted with
EtOAc, the combined extract was washed with brine and
15 dried on MgS0O4 and filtered. Purification on bond
elute with hexane to 10% EtOAc -hexane furnished 5-(4-
fluoro-phenyl) -3-isopropylamino thiophene-2-carboxylic

acid methyl ester (0.538 g, 92% yield).

20 Step VI: (4R)-5-(4-Fluoro-phenyl) -3-[isopropyl- (4-
methyl-cyclohex-1-enecarbonyl) -amino] -thiophene-2-
carboxylic acid methyl ester and (1R,2S,4R) -3-[(2-
Acetoxy-4-methyl-cyclohexanecarbonyl) -isopropyl-amino] -
5- (4~-fluoro-phenyl) -thiophene-2-carboxylic acid methyl

25 ester

To a solution of 5- (4-fluoro-phenyl)-3-isopropylamino-
thiophene-2-carboxylic acid methyl ester (146 mg, 0.50
mmol) in 1,2-dichloroethane (1.5 ml) was added

30 (1R,28,4R) -2-Acetoxy-4-methyl-cyclohexanecarboxylic
acid chloride (119 mg, 0.54 mmol) dissolved in 1,2 -
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2:1 ratio of geonetrical isomers of 5-nethyl 15

t et rahydr o- pyran-2-carboxylic acid (37 ng, 91%. Step
WO Rooo52885 t he procedure as described for exanpP@r/262003/001912

step 4 gave separable m xture of

-[isopropyl -(cis-5-nethyl- 20

t et rahydr o- pyran- 2- car bonyl ) - am no] - 5- phenyl -t hi ophene

2-carboxylic acid nethyl ester (30 ng, 35.5%9. NVR 'H

(CDC13, 400 MHz, For mmjor rotamer) : 7.66 -7.6 (m

2H) dichlo48eTh@e ((0.53H)L) Tolbwdds bylEPh5(M3 U 088 (oms

1H, 1 2004/ 052885 P CA2003/O 1912

" (e SepetaEe sphIE R ORd) BPELe Sy e

3H) 90 chsndcthéﬁ{bpomeEZtéckodﬁiteapdrﬁture It was then

I SQ rreth -tetrah

E:ar bdgn %da %%‘] S@Y&hgﬁﬁ 2bRi E)]{J é‘ﬁg bﬁ?ichorhc‘?fd

5 Heidtyalraesﬂema}(d% Q1looml 6. 6% anb’Bué"blﬁﬁE:}@,s 400 i

For JOI‘ rot 7.63 2H), . 7.48-7.

U =gyt =78 2ha (bR Uil Ry o 8eelfbe Filhan g2 dad

(m theZCBEb@hed]dﬂgan1c96a§eﬁ£ wdBe d¥idd8 (f4,sdlF3. 7,

g:l)ebflll?:le%%ad%]gq‘i ycgq_ng'ealitra't_%d Tl'16e57re (:deug v?as7 pusrlll)fle:éloby

3' [ﬂlﬂ%@reh%bmiﬁﬂgkd@hﬁeﬁb¥|t?fﬂﬂ%amMﬁmQ#ﬁexanE) to obtain

pyr 2- carbon -a e - |op ene- 2-

&P%&x JEi 85aki ’?‘Fé“f" eEff %%{T‘ ndp. 075 mmol ) usi ng

15 Li ()—I as descri bed for exanpl e 25, step 7 gave 3 -

[| SO rop\/ll - (cis-5-methyl -tetrahydro-pyran-2-carbonyl)
rﬁo - phenyl -thiophene -2 -carboxylic acid

Co dna9 NARS 1 0
rose o Lyl agtnicn ht

(m mgprure7of sSdyaxan2QHi@) ( .4 4.,)8814 078L( mnd Khend 606- 410
Jq% o}/f"')uégﬁ ﬁ? vgqés;’ Eﬂ@ed 201 208 44 s B P%d dne
reaction mixture was cooled to room temperature and the
solvents were removed. The residue was then partitioned
between 10 ml of H,0 acidified to pH 4 and 10 ml of
EtOAc. The organic layer was separated and the aqueous
20 phase was washed with ethyl acetate (2 X 10 ml). The
combined ethyl acetate layers were dried (Na ,SO,),
concentrated and the residue was purified by
preparative chromatography to obtain (4R)-5-(4-fluoro-
phenyl) -3- [isopropyl - (4 -methyl-cyclohex-1-enecarbonyl) -
25 amino] -thiophene-2-carboxylic acid (Compound 26) (21
mg) , . NMR g (CD;0D, 400 MHz): 7.76-7.68 {(m, 2H), 7.3-
7.1 (m, 3H), 5.78 (brs, 1H), 4.9-4.75 (m, 1H), 2.3-1.4
(m), 1.33 (d, J=4.3, 3H), 1.09 (d, J=4.5, 3H), 0.815
(d, J=3.5, 3H).and (1R,2S,4R)-5-(4-Fluoro-phenyl) -3-
30 [(2-hydroxy-4-methyl-cyclohexanecarbonyl) -isopropyl -

amino] -thiophene-2-carboxylic acid (Compound 24) (41
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J=6.9, 3H), 1.01 (d, J=6.7, 3H). Step IV 25
3-[ I sopropyl --(trans-5-nethyl -tetrahydro-pyran- 2-
W@ 200808883 - am no] - 5- phenyl -t hi ophene- 2- car boxyP€T/Ca2(10d/001912
met hyl ester (15 ng, 0.038 mmol )was transforned into 3
- [isopropyl -(trans-5-nethyl -tetrahydro-pyran-2-
car bonyl ) - am no] - 5- phenyl -t hi ophene- 2- car boxylic acid
30 (Compound 27) (10 ny, 68% as described for exanple
25, step 7. NWR 1H (CD3OD, 480 MHz, For maj or.
r ot &) NHBo A0 Doty ov¥B8BizpeTr Eanhos) Bo1gtd - 7-23
7.7-% 64E0 M 72407 75 4,728 (M. 3H) 8 Tl 42u(S, 21601 .4 (m,
5.0-_4.75 % , 3.9-3.65 (35% 2.63 (t), 2.0-1.4 (m,
1. 28%q, 1- (dq G&F-Ed, 1.5 A dI=8H - 5*Brarfpl’8s
28 (4, J=6.6, 3H).
3- %(t rans- 4- Met hyl - cycl ohexanecar bonyl ) - (t et r ahydr o-
t hPopyran- 4-yl ) - am no] - 5- phenyl -t hi ophene- 2- car boxyl i c
aci dg Qupg 34, 3-[ (1, 1- D oxo- hexahydro-t hi opyran- 4-
yl ) -{trans-Z-net hyl - cycl ohexanecar bonyl ) -am no] -5 10
pheri/ Lﬁsﬁpéﬁﬁléhef%'-‘@dﬁﬁb'éxﬁlr Pcdily@rCotpeynans?; and
Ste ; L et L -4 -
ot efafiony B Lkt sl coyshomanesarhapyl) ddse
pherfAmeoMngph@ne- 2- car boxyl i ¢ aci d Conmpound 68. S N g

Step | N Sep Il N Owe Ph -O-CSOPhS~\, O Ph Owe
Step "lo X R:_._Elep p_)o )H/j Step 2 EtoJ\g\
1§ o

9] o)

\( o - N\< (0]

N ‘
Step4 (o)
A SRS
Ph s CO,R Ph S o
R=Me ‘ (0]
Step 5
LR=H

Step I

10

To a cold (00C) stirred suspension of NaH (55%
disperson in oil, 227.9 mg, 5.2 mmol, 1.3 eq) in THF
(20 mL) was added drop wise a solution of 2 -hydroxy-

15 pent-4-enoic acid ethyl ester (0.576 g, 4.0 mmol) in
THF (20 mL) and stirred for 1 h. The reaction mixture
was then treated with 3 -bromo-2-methylpropene (0.81 g,
6.0 mmol, 0.61 mL), slowly warmed up to rt, and stirred
for 1h. It was carefully quenched with saturated NH,C1l

20 solution. Reaction mixture was extracted with EtOAc (3
X 20 mL) organic solution was washed with brine, dried
(Na,S0,), concentrated. Purification of the residue on
silica gel column chromatography using 5% EtOAc -Hexane
furnished 2-(2-methyl-allyloxy) -pent-4-enoic acid ethyl
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Os Step IV C Step VI NO Step VR=M OOR S R=H Ph O
NR=Me O Step VI ORR=H Ph S 15 0 Step | Reductive
wa@nioaasiseh of 3-am no-5- phenyl -t hi ophene-2- caPGDK}LRG06/001912

acid nethyl ester (0.933 g, 4.0 mmol) and

t et rahydro-thi opyran-4-one (0.464 g, 4.0 nmmol )in THE
20 (1.0 nL) enploying Bu2SnCl2 (60.5 ng, 0.2 mmol) and
PhSiH3 (0.476 g, 0.542 nL) was carried out as

descri bed 121 WD 2004/052885 PCT/ CA2003/001912 for
examAter130.82kpg,1l Gfde as- phenyWMR3-'t drpahy,drd®0

t hi an- 4-yl am po) -thi ophepez2-cay bo ic,agld

ot s 55 78, D8, 1800 "B TR55 706 Yo M. (e 0o i
MHz )4 .917.(84- 1H) 6 4186 2H)16 Am442H) 34 .(om2 IH), J619. brim) ,
1H), 81.5 (brs , 3.84.( - 3.5-3.4 (m_1
2%53-%37](% s‘éui', ]]}21?)4-%';?53(@' %))1,2'%’8?53&’. 75(%5 (S
St e@H)l, Ankdattpni=of.2, 3H).

5- phenyl - 3- (t et rahydr o-t hi opyran-4 10

yl am no) -t hi ophene- 2-carboxylic acid nethyl ester (0.2

g, Gwepmmal ) and 4- Met hyl - cycl ohexanecar bonyl chl ori de
was .carried.out as described for exanple 19, step 2
ga ? f fhyi'

ve B3 FEFARSTHE mdriy ey ot e fdc ardonie

allyloxy) -pent-4-enoic acid ethyl ester (396 mg, 2.0

10 mmol) in CH,Cl, (100 mL, 0.02 M solution) was added
drop wise a solution of the tricyclohexylphosphine -
(1,3-Bis(2,4,6-trimethylphenyl) -4,5-dihydroimidazol -2-
ylidene) (benzylidine) ruthenium (IV)dichloride (85 mg,
0.1 mmol) in CH,Cl, (3.0 mL). After 50 min, the

15 reaction mixture was cooled to room temperature,
concentrated and purified on silica gel bond elute
using EtOAc/hexane (1:20) as an eluent furnished 5 -
methyl-3,6-dihydro-2H-pyran-2-carboxylic acid ethyl
ester (320 mg, 92% yield) as a brown oil. NMR 'H

20 (CDCl;, 400 MHz): 5.51 (br s, 1H), 4.28-4.08 (m, 4H),
2.32 (brs, 3H), 1.29 (t, J=7.2, 3H).

Step III
A solution of 5-methyl-3,6-dihydro-2H-pyran-2-

25 carboxylic acid ethyl ester (140 mg, 0.823 mmoi) in
MeOH (3.5 mL) and 10% ag. NaOH (1.0 mL, 2.5 mmol) was
heated at 65°C for 3 h, reaction mixture was cooled to
room temperature, solvent was evaporated, diluted with
water. The aqueous solution was washed with ether, and

30 acidified with ag. 1 N HCl, extracted with ether. The

ethereal solution was washed with brine and dried.
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(tetrahydro-thiopyran-4-yl)-am no]-5-phenyl -thi ophene
15 2-carboxylic acid nethyl ester (0.208 g, 75.7%.
WORMR4/052888 CDC13, 400 MHz): 7.68-7.62 (m 2H), FCBHCA2003/001912
(m 3H), 7.04 (s, 1H), 4.68-4.58 (m 1H), 3.86 (s,
3H, 2.9-1.2 (m 16H), 0.78 (d, 3H), 0.76-0.56 (m
2H).s 20 Step Il Hydrolysis of
3-[(trans-4-net hyl - cycl ohexanecar bonyl) -
(tetrahydro-thi opyran-4-yl)-am no]-5-phenyl -t hi ophene-
2 c dvepeybitoracdd tist Ispllvest efuriBGhey, SGmEBhyﬁreB)sw th
a t c Lbed f r g8 npl tep
T et T sk L SR LN S
(t etW;’/Hr OCRHI 30 Py 0 ArMEz 4 )5 am Eo}o‘ B p gyl 4t Imephenem,

2- oxyl i,c ( 4) 8 ng, 65.9%9. NWR :H
CD?&% %06° ﬁ/ké)gm' ;qu 3 g2§ 3(}§ 7'7.48-7.38 (m
734(s 1H), 452442(brt 1H), 2.9-2.5 (m
évslz(mgH) 0.773 (d, J=6.4, 3H),
%P5 122 WD 2004/ 052885
PCT/I@AZ@BQ@DQ&Q]&E ﬂmpwp@amﬂccea@ie@yst-'rcmepthene 2-
sol ut|

oo RS, B, P BRFTH: (537 Byr 423 JH9Y gna
amni m}]meﬁgmemyd; Od%;c&ﬂw;ms?wam?m@mw&ud geidyl40 mg,
ester romste

o el Bre s N a6 & 4 0L 3G bREC QIcE1 430 -
molng,i 0. enm@p)rtfmlsal@d stl[w@@rcfpyl-l (5. mBGﬁ?ILQJ’B—
mxtljre vvasthen diluted with washed with 10

sat 54t~ RAFROE - BrrRBY L "i“%’dmdn d; ~OORE¥hT FatRfrene-

Purlzf4ce@bbﬁplpé dduey ﬁr%%h?meeé’tfb@r &Hﬁﬁr@t i \65 LG usidg
50% Et 090 hexane as an_eluent gave 3-]( - di oxo-

hexdWdrd- EH Oy r 4R° A7 ) FOrr BRZ0H- %Wr) 7.68-7.62
cysl @hexanpecarponyd ) qansag] - - phery ! 1tihi ophegend 1m),

3.86 (s, 3H), 1.48 (s, 3H), 1.24 (d, 3H), 1.0 (4, 3H)

Step V
Hydrolysis'of 3- [isopropyl- (5-methyl-3, 6-dihydro-2H-
20 pyran-2-carbonyl) -amino] -5-phenyl -thiophene-2-
carboxylic acid methyl ester (38 mg, 0.095 mmol) using
LiOH.H20 (12 mg) as described for example 25, step 7
furnished 3 - [isopropyl- (5-methyl-3,6-dihydro-2H-pyran-
2-carbonyl) -amino] -5-phenyl-thiophene-2-carboxylic acid
25 (Compound 30) (13 mg, 35.5% yield). NMR 'H (CD;OD, 400
MHz, for major rotamer): 7.8-7.7 (m, 2H), 7.5-7.3 (m,
4H), 5.45 (brs, 1H), 4.95-4.8 (m, 1H), 2.56-1.82 (m),
1.46 (brs, 3H), 1.26 (d, 3H), 1.2 (d, 3H), 1.0-0.84
(m) .
30
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15 carboxylic acid nmethyl ester (88 ng, 69%as a white
solid. NMR'H (CDC13, 400 MHz) : 7.68-7.6 (m 2H) ,

wQ@284/072845 (m 3H), 7.03 (s, 1H), 4.96-4.84 (mPAFA2003/001912

3.86 (s, 3H), 3.28-2.94 (m 4H), 2.36-1.2 (m 11H),
0.776 (d, J=4.8, 3H), 0.76-0.54 (m 2H). 20 Step V
Hydrol ysis of 3-[(1, 1-di oxo- hexahydro-thi opyran-4-yl) -
(4- et hyl - cycl ohexanecar bonyl ) - am no] - 5- phenyl -

t hi ophene- 2-carboxylic acid nethyl ester (47 ng, 0.095
25 réiﬂ'ﬂiﬁﬁh&lll OH was carried out as described for
exan) 2opi € _
3-[(1,1 ﬁ éljlgoxo %egg%y%a\%ltlhgnbae;%%hydm pyran-2

t h| opydoanya) yhipigel dnphenydt bl cplyeiottexcarboay bboyddid

37) AR R o SRR CeEBob b S 7 667 (a.

305 Jest ey d2ely pyran 426 3rbongH) - amih&5 J-pheibil] - th¥o@ene -

%Hgafbﬁi’l% St by o008 oorbiz o

248 2.14 ( 1.96-192 (m 8H), 0.7 -0.56 (m
2H) , 0. 7760 —6 6, ep Vi a stirred
sol ution of 3c[ ans-4- methyll- + /\

cycl ohexanecar bonyl ) - (t et r aRydroft higpyah- 4- yI ) -

am no] - 5- phenyl -t hi ophene- 2- car boxyl | ¢ aci d net hyl
ester (57 ng, 0.124 nmol)in EtC1—|(112rrL) fromgtep 2
was added nmagnesi um nonoper o ht hal ac 6 ng,
10 0.06mmmol) in one port{uq/ sg1rred for\z(d

Reaction m xture was dil d wth water, racted
with Et OAc. The conbi ngd organl c solut '/o was washed
with brine, dried 6 Pust FERRAt i on of
the residue on Pr 5% Mg DCM gave

3-[(trans-4 Step |v| Step Il
[( ’ R=H: R=H

ratlvg TLC u3| ;e
Step I
To a solution of 5-methyl-3,6-dihydro-2H-pyran-2-

10 carboxylic acid (40‘mg, 0.28 mmol) in MeOH (2.0 mL) was
added 5% Pt-C (20 mg), hydrogenated for 16 h at 20 psi.
The reaction mixture was filtered off through celite,
washed with MeOH and concentration of the filtrate gave
2:1 ratio of geometrical isomers of 5 -methyl-

15 tetrahydro-pyran-2-carboxylic acid (37 mg, 91%).

Step IT

Using the procedure as described for example 26, step 4

gave separable mixture of 3 - [isopropyl- (cis-5-methyl-
20 tetrahydro-pyran-2-carbonyl) -amino] -5-phenyl-thiophene-

2-carboxylic acid methyl ester (30 mg, 35.5%). NMR ‘H

(CDCl;, 400 MHz, For major rotamer): 7.66-7.6 (m, 2H),

7.48-7.36 (m, 3H), 7.162 (s, 1H), 5.0-4.88 (m, 1H),
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15 net hyl - cycl ohexanecar bonyl ) - ( 1- oxo- hexahydr o-
I I anbda*4* -t hi opyran-4-yl)-am no] - 5- phenyl -t hi ophene- 2

wo 2@anksgyl i c acid nmethyl ester (30 ng, 51% . MNVRCAR03/001912
(CDC13, 400 MHz, For major isoner): 7.66-7.6 (m 2H),
7.5-7.4 (m 3H) , 7.09 (s, 1H) , 4.84-4.76 (t, 1H) ,
3.85 20 (s, 3H), 3.4-1.2 (m, .0.772 (d, J=6.6, 3H),
0.74-0.56 (m 2H). Step VII Hydrolysis of
3-[(trans-4-net hyl - cycl ohexanecar bonyl

- 25
(1- o&o‘i&réxe%ydmb P d@wBHihi%p%ﬁaZrﬂ)Zp-ﬁ Y8-gntndp) -

-5 Pwy(lat Bh@ph@@s Zt&aﬁhwyblﬁ ac dam®t Bk gster
(30 ny, O. ) wi i OH was carried out as
descfiiﬁ@?%ﬁ é%aﬁﬁr%—%h@réstva]@ﬁ@@ pyran-2-

3- [(ééfHB%.ﬂJnghﬁﬁb{ %Fenyl thlo%hene -2-carbox XllCB%Cld

cycl ohexanecarbony oxo- hexahydr o- | I 'anbda

t hisopsirtan- £sfey- 4t nQ)]m% pRefhy) - tmﬂ‘@‘bhé{nécﬁcéa’r &%y MHE /
aci D 51 1 0 0
124%&%%%%52%8’%1 /5603700 91%%? (4%5? FE:S .

i SON3H)).: 771736 1s7 W), 2HPS -£.867(8B8 YW, 33Hp,- 37539 f(lb:

1728008 3 (4. 8 gl (s IR, 359,

5 (40C3ﬂ50r(@l,pﬁ'eﬁy17) -BH)[( #- 68T hyd - oYA -GheRBhecar bonyl ) -
(]_l nmet hyl - pi peri di n-4-yl)-am no] -thi ophene- 2-car boxyl i

ac:ld Compound 57 CBZ CBZ NN g NgNNN--~ [\
O N Step III

Hydrolysis of 3-[isopropyl- (cis-5-methyl-tetrahydro-
pyran-2-carbonyl) -amino] -5-phenyl-thiophene-2-
carboxylic acid methyl ester (30 mg, 0.075 mmol) using

- 15 L1OH as described for example 25, step 7 gave 3 -
[isopropyl-(cis—S—methyl—tetrahydro—pyran-z—éarbonyl)—
amino] -5-phenyl-thiophene-2-carboxylic acid (Compound
29) (13 mg, 44.8%). NMR W (CD,OD, 400 MHz, For major
rotamer): 7.7-7.64 (m, 2H), 7.44-7.3 (m, 3H), 7.15 (s,

20 1H), 4.88-4.78 {(m, 1H), 4.06-4.0 (m, 1H), 3.46-3.4 (m,

1H), 2.06-1.4 (m), 1.24 (4, Jd=6.7, 3H), 1.057 (4,
Jd=6.9, 3H), 1.01 (d, J=6.7, 3H).

Step IV

253—[Isopropyln(trans—5—methyl-tetrahydro—pyran—Z—
carbonyl) -amino] -5-phenyl-thiophene-2-carboxylic acid
methyl ester (15 mg, 0.038 mmol)was transformed into 3 -
[isopropyl - (trans-5-methyl ~-tetrahydro-pyran-2-
carbonyl) -amino] -5-phenyl -thiophene-2-carboxylic acid

30 (Compound 27) (10 mg, 68%) as described for example 25,
step 7. NMR 'H (CD;OD, 400 MHz, For major rotamer) :
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S COzMe S COaMe S COZMe O S COZM N NNNNNO S

CozMve | S CO2Me S CZR G [R=EMe R=H 10 Step |
wRe@do5388® am nati on of 3-am no-thi ophene- 2- caPr@DKyxbR(06/001912

acid nethyl ester (3.0 g, 19.1 nmol) and 4-oxo-

pi peridine-|-carboxylic acid benzyl ester (4.46 g,

19.1 mol)in THE (4.6 nL) enpl oyi ng Bu2SnC12 (0. 598

g, 1.92 15 mmol) and PhSiH3 (2.58 niL, 21.6 mml) was

carried out as described for exanple 19, step | gave

4-(2t.7-7.64 (m, 2H), 7.44-7.3 (m, 3H), 7.142 (s, I1H), 5.0 -

nmet h onyl st hi ophen- 3.y 1 .no) - piperidine-| - :

car b‘g'%ia(g‘séc?f bgh% 6ller ér%?%’z’s' gé,g' 033%-5& (g Vegt

NVR 3H ,( CDCI3,(d40BHMHR). 67 TdA-FH)3. (m 6H) , 6.9-6.78

(m 20 1H), 6.7-6.6 (m 1H), 5.14 (s, 2H), 4.15-4.0

(m 2H), 125 WD 2004/052885 PCT/ CA2003/001912 3.81

(s; E#dmpleds628.45 (m, 3.1 (brt, 2H), 2. 1-1.? (m
2H) ,, 1. 6-1.45, (m.2H)._ Step |1 5 Am dation o ]
a2 rrtear T L iaviagReneador gy 2 8t ranyaro
pperﬁkdjdpg-ramearpb)(ydniu‘moaeiselpheﬂgyltlﬁfd;ﬂlréns&zzcgrbda%dic
mol ) . cvclo yl lLoride was, carried out as
L L RABLEE S0 s S0 B0 SaRl e B S8
met hayydarhaeyh -ndtigpheclofbrakddanendimetivho] -5-

10 phenyl-thiophene-2-carboxylic acid Compound 37, and
Step VII: 3-[(trans-4-Methyl-cyclohexanecarbonyl) - (1-
oxo—hexahydro—llambda*4*—thiopyfan—4—y1) -amino] -5-
phenyl-thiophene-2-carboxylic acid Compound 68.

S S
N
Step | Step Il N
Ph / \ OMe ——p> / \ —_— o] R=Me
s o OMe /' \_ oMe Stepll
"o s Ph™ g R=H
0 0 0
Ny
Step IV
QO = |
ed
o)
OR

o, g
R=Me S N
Step V| thw
R=H S .
(e}
N

o  stpu R=Me
/ N\ or R=H
P Ng

15 o
Step I
Reductive amination of 3-amino-5-phenyl-thiophene-2-
carboxylic acid methyl ester (0.933 g, 4.0 mmol) and
tetrahydro-thiopyran-4-one (0.464 g, 4.0 mmol)in THF

20 (1.0 mL) employing Bu,SnCl, (60.5 mg, 0.2 mmol5 and
PhSiH; (0.476 g, 0.542 mL) was carried out as described
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10

cycl ohexanecar bonyl ) - am no] - pi per.i di ne-|-carboxylic
wa@edod/okssyyl ester (3.0 g, 60% . NWVR 'H ( CDCl3pCH0A2003/001912

MHz): 7.55 (d, 1H), 7.36-7.26 (m 5H), 6.82 (d, 1H),

5.05 (brs, 2H), 4.82-4.7 (m 1H), 4.31-4.1 (m 2H),

3.82 (s, 3H), 2.8-2.75 (m 2H), 1909(m 11H), 0.78.

15 (d, 3H , 0.74 -0 . 5 (m 2H) . Step |11

Hydr ogenati on of 4-[(2-methoxycar bonyl -t hi ophen-3-yl) -

(tr oS £278PRG| 1Ty citemetagatar boplyenylard ricktpapedial ne

- 20crkdpRrRexy L tadGid -Q@ﬂéiﬂheﬁét £r 4 é)g%/gttl. cra 6,9 g% ()m%thyl

nmol )wi th Pd/bl ack in EtOAc was carrie
at P4 (OwdB3 B Hed%dut MR debdCDbéd, f4N0 eXanpl 2.64 -

19, st |1 by) 98¥ &4 -7 34 (m, 1H),
3- [(frﬁﬁéﬁ 4- ms%J hyl -cycI ohe(r>?anecar bonyl()brpl’per)l di n 81

4- y| (s nd) « hd opphelse- 2Htarbo§<y$s4: m;. de%t nyss5 e3ter (m,

25 (&n0 @, 44 N ( :7.525 (d,
J= 5(1%{) 1%)‘l 2 gg@ M?)SHE’. 5%3“;3’ 1H), 3.81
(s 3H), 31294(m 2H) 27426(m 2H), 2.26-2.2

@g 9-1.0 (m 11H), 0.75 (d, J=6.6, 3H),
o 7 0 %m 2H). 30 Step |V 126 WO 2004/ 052885
PCT/20AZ003000¢8 13- phEmya -8t i( teemls,aind-utm opfran-4-

b( -
cycl%lﬁg‘ggﬁecar%%)ﬂﬁn)e 8 BRFPEREE A PRETYY Hesstferd@- 3
- carbéxgl npoklc Iaildrmt-My&l:hgisteyci(o‘lhdka@,ecarﬂozmy’ml c)hld‘flrllam
ste |.chl_or.oet h nas sequentially
%&edcggrgﬁgo%ﬁ@ SRR o%d (ftlf’r4§Xi)3rT ®. % mi&eP and
NaBlg(a@aC)S':% [( 21:&68@ meBhyl Hnjadzj)ohdka&l@aeaﬁﬁélgyp)nv hst irred
for Qv reaction t hen quenched wt
100 RS R R R 4T Dhr S0 v | DouP neel e
onganicerbrtyhiod awds washel odddt bbl.nes &ried7sandyvr m
(CDCls, 400 MHz): 7.68-7.62 (m, 2H), 7.5-7.4 (m, 3H),
7.04 (s, 1H), 4.68-4.58 (m, 1H), 3.86 (s, 3H), 2.9-1.2
(m, 16H), 0.78 (d, 3H), 0.76-0.56 (m, 2H).s

20 Step III
Hydrolysis of 3-1 (trans-4-methyl-cyclohexanecarbonyl) -
(tetrahydro-thiopyran-4-vyl) -amino] -5-phenyl-thiophene- '
2-carboxylic acid methyl ester (60 mg, 0.13 mmol) with
LiOH was carried out as described for example 24, step

25 3 gave 3-[(trans-4-methyl-cyclohexanecarbonyl) -
(tetrahydro-thiopyran-4-yl) -amino]l -5-phenyl-thiophene-
2-carboxylic acid (Compound 34) (38 mg, 65.9%). NMR 'H
(CD;OD, 400 MHz): 7.76-7.72 (m, 2H), 7.48-7.38 (m, 3H),
7.34 (s, 1H), 4.52-4.42 (brt, 1H), 2.9-2.5 (m, 4H),

30 1.8;1.2 (m, 9H), 0.773 (d, J=6.4, 3H), 0.76-0.56 (m,
2H) . ' |
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10 concentrated to obtain 3-[(trans-4-nethyl -

cycl ohexanecar bonyl ) - (1- et hyl - pi peri di n-4-yl)-am no] -
W bioajosasse- 2- car boxyl i c acid nmethyl ester (0. 8F6GI/gA2003/001912

85.5% as a white solid. NVMR 1H (CDC13, 400 MHz): 7.54

(d, 1H, 6.86 (d, 1H), 4.7-4.6 (m -1H), 3.85 (s, 3H),

15 2.9-2.7 (m 2H), 2.22 (s, 3H), 2.15-1.1 (m 14 H),

0.8 (d, 3H), 0.75-0.5 (m 2H). Step V 20 To a stirred

sol ution*of diisopropyl amne (0.3 nL, 2.14 nmol) in

THE (10 nlL) was added n-BuMgCd (2.0 Min ether, 1.0

m., &% mpl ), stirred for 24 h. To the resultant

sol ution was added drop w se a sol ution of 3-

[ (trBhe 4crerhid stimdecheraneiom bsa’nysl J F(tramet hyinetZlf'uyl—

pi peg éi_tloﬁlleglcax%%).ﬁ%gq%?]_o(.tquggﬁ cayb%}(lxl i C f\cu d

met h ester
st bramgighof] 015 -phényl - trIU@phteeﬁpeFaanb@chJﬂc waskdt hetth;axjded

t di 1.2 L) 2.0
) e Tado B9 e Bkl Porciisti & sheoThe do )
quenﬁﬂe@dﬂedhmiéﬂ%mpﬁabsaﬁﬁlsoémd a0 extcaxt ecddam'zt h
Et hed with hrin ried concentrate
o B A e e ey cABR O e SoRehR AR o
t he miegiugeewan sl |diplugdofish IDmy gralshe@wal:rel ut e
;Zl\bg %%M&g&'c%%{w(agiga EN {IP‘ZOlO d9r1e:<li6 cagnceenltur%.réted.
cyclmhexXaneat asdarty |t)he|( te meaxh%l orp lpﬂ@@aﬁaﬁlﬁe %dg)cz %ioéim@]
2-carboxylic acid net est er
qua% gggggfhﬁﬁﬁel gueﬁtb@a!\‘/{ﬁz? [(3, 854 (-%Xo'll—l)
681e4ca:’m§d(:mt}1i'tbpyr&n83¢ vs) - 3tﬁ‘an£—-495rre%h 1tm 2H),

3H) cy&&sgexgg%catrrﬁorg%;l gg\]en%]df 5 phe%y%lgchlgphgng 2?,—

15 carboxylic acid methyl ester (88 mg, 69%)as a white
solid. NMR 'H (CDC1;, 400 MHz): 7.68-7.6 (m, 2H), 7.5-
7.4 (m, 3H), 7.03 (s, 1H), 4.96-4.84 (m, 1H), 3.86 (s,
3H), 3.28-2.94 (m, 4H), 2.36-1.2 (m, 11H), 0.776 (4,
J=4.8, 3H), 0.76-0.54 (m, 2H).

20
Step V
Hydrolysis of 3-[(1,1-dioxo-hexahydro-thiopyran-4-yl)-
(4-methyl -cyclohexanecarbonyl) -amino] -5-phenyl -
thiophene-2-carboxylic acid methyl ester (47 mg, 0.095

25 mmol)with LiOH was carried out as described for example
25, step 7 gave 3-[(1,1—dioxo—heXahydro—1lambdé*6*—
thiopyran-4-yl) - (trans-4-methyl-cyclohexanecarbonyl) -
aminoj—5—phenyl—thiophene—z—carboxylic acid (Compound
37) (38 mg,84%). NMR *H (CD;0D, 400 MHz) : 7.697 (d,

30 J=7.17, 2H), 7.426 (t, 2H), 7.35 (t, 1H), 7.23 (s, 1H),
4.72 (brt, 1H), 3.4-3.26 (m, 2H), 3.3-2.54 (m, 2H),
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Step VI To the m xture of 4-chlorophenyl boronic acid
(46.9 ng, O0.3mmol) and 5-iodo-3-[(trans-4-nethyl -
w@eyakokssganecar bonyl ) - (1- et hyl - pi peri di n- 4- yl PEEOAR®B/001912
15 t hi ophene-2-carboxylic acid nethyl ester (50 ng,
0.099 mmol), fromstep 5, in 5:1 mxture of
toluene/ MeCH (2.0 nl) was added a sol ution of
Pd(PPh3)4 (12.0 ng, 0.01 nmmol, 10 nmol %9 in tol uene
(1.0 nL) followed by aqueous Na2CO8 sol uti_gn &g.l
., 9:498 1Y mThéH¥e§ul9t6aﬁt 22(5“‘|' e%t%)t'l ¢ 760 GPe (RasH) -
heat@cb—,'ag (@0Cgters 163th,. cooled to room tenperature,
filtered off through I\/gSO4 and washed wth Et OAc.
Evaporation of the solvent and purification of the
resig gmer preparative TLC (1 nm  60A) using
DCM 13/ MeOH Et 3N (100:90:16:1) as an 25 eI uent
f uPnTe e Bxradcapbibl gty By -3 freppahdieRhyl -

et hyd e foid Qe xapE6AF PONW derahy BBE byht B pefd -di-R14-Y!

)
am no] -t hi ophene-2-carboxylic acid nethyl ester (35.0
ny, Fuimpl-5-pheny) - thigghens Ceperkoxvbs Ml mephyl

4 '67e%t_%83 5'72@3 g f‘24 Qnmo!l.zgn5Et8ﬂfD {1 72 %L()Sfrét'ﬁb st?‘;]) 2

waQ es,i masmeswrm nmopezexmth@l%@ceé 396 gug

p?P/ w%‘%%&ao?slgﬁ SEATT arolys e o b Feaction

5- (4mcxﬁww33wﬂsedylytedt%qqhawgtarne¢*§ﬂacted with EtOAc.
Cyel Ahexalgaalaonyl njfc} JBRY npeﬂgserwaﬂgﬂw }(ul Bnglﬂl@,]

5 thi ophene-2-car I C aC| ester _
0. 038riwd/ )and t:hnCefi):—ra/mi calPrlrreﬁlmlCHIs ofesbei besidite

exanp) e rgpar Sctéﬁ% §/L<'§ “F%Z‘%ims’ MpOH -DCH gave 3- [ (trans-4-

5-(4- ch oro- p
cyts mhemlah&gaﬂbbnyhl)le@arbmtyﬂyl (di-peeidéxaltrdno-- am no] -

45, L0 CEROFEER D 400 RREpe) -y Sy gnghd-2-
2H) ¢arboxylic acid methyl ester (30 mg, 51%). NMR 'H
(CDCl,, 400 MHz, For major isomer): 7.66-7.6 (m, 2H),
7.5-7.4 (m, 3H), 7.09 (s, 1H), 4.84-4.76 (t, 1H), 3.85
20 (s, 3H), 3.4-1.2 (m), 0.772 (4, J=6.6, 3H), 0.74-0.56
(m, 2H).

Step VII
Hydrolysis of 3-[(trans-4-methyl-cyclohexanecarbonyl) -
25 (1l-oxo-hexahydro-1lambda*4*-thiopyran-4-yl) -amino] -5-
phenyl-thiophene-2-carboxylic acid methyl ester (30 mg,
0.063 mmol)with LiOH was carried out as described for
example 25, step 7 gave 3-[(trans-4-methyl-
cyclohexanecarbonyl) - (1-oxo-hexahydro-1lambda*4* -
30 thiopyran-4-yl) -~amino] -5-phenyl-thiophene-2-carboxylic
acid (Compound 68) (15 mg, 51.8%). NMR 'H (CD;OD, 400
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7.487 (d, J=8.5, 2H), 7.476 (s, 1H), 4.7 (t, 1H), 3.59
- 349 (m 2H), 3.2-3.11 (m 2H), 2.81 (s, 3H)
WQ2B405885 (m 12H), 0.791 (d, J=6.59, 3H), 0. 3BeT/0A2003/001912
(m 2H). Using simlar sequence, Conpound 45,
Compound 54, 15 Conpound 55, Conpound 56 and Conpound
58 have been prepared. Exanple 30 3- [ [1-
(4- Met hoxy- benzyl) -2-oxo-piperidin-4-yl] - (4 20
met hyl -cycl ohexanecarbonyl) -am no] -5 -phenyl
- t hi ﬁér DRERYF bsgrerd :adi-d6€onpolmd 282, 729-WEBS (m,

20045/@%%8859%,; ; BA00Y Q1912s M ORe M T Cly)

002N - 799B (NB J€5-4:O 18Y, OOCREe -2 M ,02HS .COZR  R=Me
R=H PMB = p-nethoxybenzyl Step I 5 A solution of

p- met hoxg.benzyl amne ( 690ng, 722 L, 8.01 mol)in dry
mef under nitrogen was cooled to 00 and

treaf.d , a;sol yti t at e )
951§¥%% gh@&%ég%ﬁ%ghf =3 Q Cﬁ??%&bcﬁ%? ex necaréonyl)
(1- -methyl-piperidin- 4 -y1l) -amino] ~-thiophene-2-carboxylic

acid Compound 57

CBZ cBZ

G g 3L QF

90_90_ 8¢

R Me
R H
10 Step I

Reductive amination of 3 -amino-thiophene-2-carboxylic
acid methyl ester (3.0 g, 19.1 mmol) and 4 -oxo-
piperidine-1-carboxylic acid benzyl ester (4.46 g, 19.1
mmol)in THF (4.6 mL) employing Bu.,SnCl, (0.598 g, 1.92
15 mmol) and PhSiH; (2.58 mL, 21.6 mmol) was carried out
as described for example 19, step I gave 4 - (2-
methoxycarbonyl—thiophen—3—ylamino)—piperidine—l—
carboxylic acid benzyl ester (7.25 g, quantitative).
NMR 'H (CDCls, 400 MHz): 7.4-7.3 (m, 6H), 6.9-6.78 (m,
20 1H), 6.7-6.6 (m, 1H), 5.14 (s, 2H), 4.15-4.0 (m, 2H),
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added over 2 mn. After 15.5h the clear solution was
10 distilled at atnospheric pressure to renove MeOH.
wQa b@4/0ba8gh boi l i ng residue (> 170 ) forned PCT/CA2003/001912
3- (4- Met hoxy- benzyl am no) - propi oni c acid nethyl ester
1.88g, Quantitative ) 1H (300MHz, CDC13) 1.78(bs, 1H),
2.45 and 2.53(t, J = 3.0Hz, 2H), 2.77 and 2.87(t, J =
15 3.0Hz, 2H), 3.46 and 3.67(s, 3H), 3.64 and 3. 73(s,
3H), 388( 2H), 6.78 and 6.85(m 2H), 7.17 and
7.23¢R1 ?'H):”H)St 8p6IB-28 Msol3utli dhref 2@at 2.1-1.9 (m,

di n@f{??/li'mé_olna%t.se ((“7 i‘ , 8.5g, 64mmmol, 8eq) was heated
inaflask to 170, er and 130 WD 2004/ 052885

PCT/ CA2003/ 001912 then treated dr opW| se, over 40 mn,
W th t?/%spiutlon of |

3- (4- Net hoxy- benzyl am no) - propi oni ¢ acid nethyl ester
| b dnheahidnrefodat(@ - et BRmida rbpngl - e At oploen vy leedhed -

at ag@geéz@lﬁeorlﬁca%o £0. td 6 Shaye n%oun%%&c' H05S gé 5

tTng am ne SS polar ¢co doPi n
t hemme} ucndretverlioghewnts clppiride tas acaotiaw cot skl ica

i noeFotiit o btble OFTAERS FE T B b one -
1: 1méyhowqa¢hmvﬂekylbym@y+:?~yﬂl-) t(—Ztm‘ehhed(ymeaﬂbdnél aéoa
ester C
g%"ré{ﬁéjr ess o%{&%f%ﬁ%ﬁi) ”§,g38r¥ " Pe860 -C%Cﬁ%s‘i’fxg%lgnd
2. 6a¢td b]emzya @H2¢r2k9 03, 6zoamd mwo&s (Cﬁ)ld)ls, 3@ and
3.7 7 3 4. 54
2%0‘,6“(‘%)7 g2 3 @Er) 73R 255 1%% %2. (g5 %ﬁép
[115A0%n (>ktn$r,e2Hﬁ af. sy ed ous(nK20aE8, (8. 20-4 28. @nymak,) |
5eq§.§'§d(s,1%h?r,°§”?é§z.75 (m, 2H), 1.9-0.9 (m, 11H), 0.78

15 (d, 3H), 0.74-0.5 (m, 2H).

Step IIT
Hydrogenation of 4—[(2—methoxycarbony1—thiophean;yl)—
(trans-4-methyl-cyclohexanecarbonyl) -amino] -piperidine-

20 1-carboxylic acid benzyl ester (3.0 g, 6.02 mmol)with
Pd/black in EtOAc was carried out for 36 h at 40 psi
was carried out as described for example 19, step III °
gave 3-[(trans-4-methyl-cyclohexanecarbonyl) -piperidin-
4-yl-amino] -thiophene-2-carboxylic acid methyl ester.

25 (1.0 g, 45.6%). NMR H (CDC1;, 400 MHz): 7.525 (d,
J=5.3, 1H), 6.84 (d, J=5.3, 1H), 4.674 (tt, 1H), 3.81
(¢, 3H), 3.1-2.94 (m, 2H), 2.74-2.6 (m, 2H), 2.26-2.2
(m, 1H), 1.9-1.0 (m, 11H), 0.75 (d, J=6.6, 3H), 0.7-0.5
(m, 2H).

30
Step IV
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(azetroped several tines with toluene) (122ng, 20

0.4"64mmol, 10nmol % in dry toluene (4m ), under
woRdanosess; was heated to ref |ux and then treaP@mCA2003/001912

dropwi se, over 40min, with a solution of N

- (4- Met hoxy-

benzyl) - N- (2- net hoxycar bonyl - et hyl ) - mal onam ¢ aci d

net hyl ester. After 7h at ref lux the reaction vvas 25

di luted wth o t o) uene he

coolg a1 amfoégtl;é? I‘?ﬁ;daa"cﬁ &d t8e%)]1’l}’g 7 with

0. 1NcHElohexdreduirbbuy ) M@Spéfmﬂlnyﬂkyaehﬁﬂnﬁp¥ﬁﬂiﬂphene 2-
times th CH2C1, and conbi ned aqr.gani cs

dr i oG ERY LA, §té‘8§g¥gdg |9(1 3?>,gf)‘m°01 rom
"br owstepl 3 wain 30 2t-rdaahedrmﬁﬂan:le0%maqmepu@a@@q&na@asdly

and hggt@ dto_ref lux for 6.5h The m xture was .t hen

extt & %1 G 669 b nF>oLP/ ARoBH3/ Do gimel) and

repr sahedlyamit (2Ckk 26121 And whiBe) comrbmedetgani Cstirred
drie and evap rated to,a dirt yeIIow Qi |

The EPHdRedti&ital TRASE RN ieiSe§hER ‘é“ll?rll‘g’a?dgé’lltﬁsﬁﬁg 10%

(CH2§48n I\@&ﬂmoxﬁoeﬁr@&&t Ueth b@mgl vend combined
- (4- Met hoxy-benzyl) 5 piperidine-2,4-dione as a pale

br OWRTEERI 4 O, WBEYRSheRHE i Pr iRy Fried aba (t,

J T Gondéisradtdd to30b€r§:{1$ 3- ?H)_nan% sznéth}ll-— 5. 7Hz,

2H), 3.80(s, 3H), 4. {L 2H),  6.16-6.88(m

7. 20CKF 1ORgFangyasbepy V- AL s‘E%téé/HsiPéﬁeéFdh%tﬁyY ) -amino] -

3- antA9e @t@rw-lctamo@szp@m@ a?clop@ffelegwléé@ef A9 e g,
1.96mol ) and 1-(4- Met hog¥ benzyL

pi pePPePe-38 £ & ﬁé goUGTngIMR] | §6ﬁ%¢3)sla14091MHahde7r 54
N2, was h&)eatescés\M<hh QHPUWHJ@ sdws:nhl fi} geg (29w, 3\,

0. 098mm 199 followed after 5mn w

phé&nygl 812 aﬁem(g@e@w 2233y, 3)15AmbP 111 &gy .14THe
het erggefus o MsXtguse (asygtirred for 18h at 210 V\,hen
a clear solution resulfed.” The reaction was left a
further 5h,

Step V

20 To a stirred solution  of diisopropyl amine (0.3 ml,
2.14 mmol) in THF (10 mL) was added n-BuMgCl (2.0 M in
ether, 1.0 mL, 2.0 mmol), stirred for 24 h. To the
resultant solution was added drop wise a solution of 3-
[ (trans-4-methyl-cyclohexanecarbonyl) - (1-methyl-

25 piperidin-4—yl)—amino]—thiophené-z—carboxylic acid
methyl ester (0.189 g, 0.5 mmol) in THF (2.6 mL) ,
stirred for 1 h at room temperature. It was then added
a solution of Iodine (1.28 g, 5.0 mmol) in THF (2.0
mL), stirred for 1 h. Reaction mixture was then

30 quenched with 10% ag Na,;S,0; solution, extracted with

EtOAc, washed with brine, dried, and concentrated.
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then evaporated to a thick oil (1.27g). The crude 20
material was purified over silica using

W@ blexassss CH2Cl 2: Et OAc = 1:1:1) as eluent to dedT/car003/001912
[ 1- (4- Met hoxy- benzyl ) - 2- oxo- pi peri di n-4-yl am nol - 5- ( 1-
met hyl - hexa- 1, 3, 5-trienyl)-thi ophene-2-carboxylic acid
nmet hyl ester as a yellow foam ( 432ng, 49% (300MHz, 25
CDC13) 1.8-1.9 (m 1H), 2.25-2.44(m 1H), 2.95(dd, J =
1.5Hz, J 3.90Hz, 1H), 3.98(dd, J = 1.5Hz, J =

3. g{)q.:@.flcgﬂy.ongogztl'ge mgmiugrmn sg,nag@( §1gg|) of silica gel

63 e 3 : 8
1@%&%1 %lsﬂllg o7 %%%%dﬁc%}'ﬁ 0}?5(% ﬁm(zc?d'D?%sg_s 122(

I—|)51u751’$9g¢"61§ n;oc,’ch)B [ Gragpep- meqlmlm 2004/ 052885
Pméﬁ%@x%%aﬁgégﬂ'gonﬁ %u'it\'eeﬂyi’fp{ﬁéﬂ%ln 4-v1) amlno] -

4- et hyl cycl ohexane carboxylit acid (56ng, “0. 399mo
1Szl‘élwqphelnezzdpehb@nd@ﬁaﬁéd(m@ﬂﬂ)ylatest(w ( 0n2ed 92,

h 2 |44t 1,QN
o 1%?%%%%2)?4%% %.84e fqglg)l 13%% gpotsgt @1 i,
di MetdBA%.GEmdm deH) 813 . 8By s, 0311hm)2 953(;m| o, PHY er2 {36
th t th 35 -
Vet o BangyPy 2t o oot of ey 2 5ot mstri
- hexa- m\SZE)trlenyl) t hi ophene- 2- carboxyllc aci d
qgthyl ester (150ng, 0.33mmol) in DCE (2ml). The

reaction was 10 then placed in abth at 90 and | eft at
refSﬂmmﬂﬂNernight for 21h The reaction was

st r %flgc 1819| V& %% g n:l.(c achTg) X\@S@ mg
purl by 58hT 2 % rap y usi'ng ’ !
(Hax&hamﬁHQCﬁﬁdESGEmdc}zk[Ktlynas4 -redttieydt- to give 3- |

oSN RS, BT i
55(ﬂhﬂﬁﬁﬁ@¢b~hexarﬁoiyfid:abeaymétmﬁmcﬁﬁmame<ﬁecmgkand99c
- acid Bt M ogSLel, (21N 1190858 YR LW L0Meon (2.0
mL) was added a solution of PA(PPh,). (12.0 mg, 0.01
mmol, 10 mol%) in toluene (1.0 mL) followed by agqueous
2M Na,C0; solution (0.1 mL, 0.2 mmol). The resultant
20 reaction mixture was heated at 70°C for 16 h, cooled to
room temperature, filtered off through MgSO, and washed
with BtOAc. Evaporation of the solvent and
purification of the residue over preparative TLC (1 mm,
60A°) using DCM/CHCl;/MeOH/Et;N (100:90:16:1) as an
25 eluent furnished 5- (4-chloro-phenyl) -3-[(trans-4-
methyl -cyclohexanecarbonyl) - (1-methyl-piperidin-4-yl) -
amino] -thiophene-2-carboxylic acid methyl ester (35.0
mg, 71.5% yield). NMR *H (CDCl;, 400 MHz): 7.53 (4,
- J=8.3, 2H), 7.4 (d, J=8.5, 2H), 7.0 (s, 1H), 4.67-4.58
30 (m, 1H), 3.84 (s, 3H), 2.82-2.64 (m, 1H), 2.2 (s, 3H),
2.14-1.35 (m), 0.763 (4, J=6.6, 3H), 0.76-0.56 (m, 2H).
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(300MHz, CDC13)0.55-0.73(m 1H), 0.77(d, J = 5.4Hz,

3H), 1.26-1.30(m 12H), 1.94-2.12(m 1H), 2.14-2.19(m
WQ@00odh2882. 40(dd, J = 9.0Hz, J = 12.0Hz, 1H), PCBEA2003001912

and 2.80 and 2.84(m 1H), 3.10-3.15(m 3H),

3.79-3.82(m 1H), 3.78(s, 3H), 3.83 and 3.87(s, 3H),

4.32(t, J = 12.0Hz, 1H), 4.62(dd, J = 5.7Hz, J =

10.8Hz, 1H)' 4.50 5.0(m 1H), 6.79-6.83(m 2H),

6.99-7.14(m 2H), 7.26- 25 7.48(m 3H), 7.61-7.65(m

2H). Step VI 3- [ [1- (4-Methoxy-benzyl)

- 2- 060epi PREI di n- 4- yI] - (4-

h | oh ) -am [-th h -
e e R TR
mol )cWSOhyﬂaméQG&Mnmbh(LL&tm ki Bed - @rglf)l OQSinb] -
at ex 33 WD.2004/ 052885 PCT/ CA2003/ 001912 25,
step t%ﬁngpggnﬁe?lﬁb%yﬂﬁi RSy - BERSY | 1D meh oD 039
pi pemmd&mWﬂtM 1 £ et Bafrmlﬁeéenagﬁma )a@ENabie
5 p yl -t hi ophene- 2- carbox lic acid &Con‘pound 42) as

WP 65 O By S 4 40p NLoRarathany 1) Adol Shene byt
.42c§c@oﬁ£ﬁﬁﬂeé&ﬁbon91§4«ﬂrmétherpﬁ%@%nd§ﬁﬁ4 yl -amino] -

1.40-1.54(m 1.58-1.66(m 2H),

1?8%?1’?‘3 %Carbfxg%lq @@(@n(cﬂﬂlpoua}dgéﬂl OBD(ImmgLH) |
.@(842 @QIm N 11 301633(1)8408"91512)4 273(7%<i (é’t -J58 75!"2 21,
12. OHz ,  4.44 dd J = 7Hz,
66;744§ES(K1<|1 1¥98 - 510 28) 207647.253((#1: 21&9 2 b4¢t7 @ﬂems 59 -
%%93;4%&1 406m 33603 11 (% ang ,7298(Ss 1), 2.3-1.2
3- [(imk/éiléﬂé)nles%@énjﬁ p*F’p%fﬁS’dl AHY.yP)88 16.5 (m, 2H).
(4netByhgyel Riexaneeas He@yl c)onaiau%] 4§ p@&@é&ﬁd“ 529"8”6‘

2-car boxylic acid Conpound
gNl5 Compdund 55, Compound 56 and Compound 58 have been

bIIth*h*C

prepared.

Example 30
3-[[1- (4-Methoxy-benzyl) -2-oxo-piperidin-4-yl] - (4-

20 methyl -cyclohexanecarbonyl) -amino] -5-phenyl -thiophene -
2-carboxylic acid

Compound 42.
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NS CO2Me N-~N-s Nonm s CO2M S CO2M O N9 O

R=Me CWVEe R =H S COR CBZ = benzyl oxycarbonyl 20
wEt@pss18si o |11 were conducted in a simlar naPOBECA283/001912

descri bed in exanple 30. 134 WD 2004/ 052885

PCT/ CA2003/ 001912 Step IV A solution of 3- |

(I -piperidin-4-yl) - (4-

nmet hyl cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2

- 5 carboxylic acid nmethyl ester (44ngy, O.Immol)in DCM

|.OmM, ca O1M at 21 under-*R2, waswideat eedui th

triethylgm ne oL, 21ngX\ 0. 2l mol, .I/éq) fol | owed
by et fanesuf J@hl oage ( 15.5 DL, 23ng°
1.2eq). A slight~preeipitat s evi dent> ter 1.5h
10 the reaction was conpl et ex={he m xt ur wdi [ ut ed
with DCM and washed sequential ™ with N HCL, “wat er,
brine and dried. Evaporation of the organic ext r act
yielded a gum (56p9) which was purified on bgpd-elute
silicall using M,CH2C12P'VEt OAc = 1:1:1) ag_eduent
to af[(l)%\@l 15 3- (1- Met hane$et’f onyl - pi peri d[ n-fa-yl) -
(4- N7 o

met hyl hexanecar bonyl ) - ar no] - 5- phenyl qﬁl’t@ﬁeﬁa
- carbo c aci d net hyl er (40ny, !
(300MHz,  CDE13) 0.56 (mestH), 0.70(d, J =4 8Hz,

3H), 1.16-
[, Ra¥

0. 2pmol

PMB = p-methoxybenzyl

Step I

5 A solution of p-methoxybenzyl amine ( 690mg,722uL, 8.01
‘mmol)in dry methanol (5 ml), under nitrogen was cooled
to 0° and treated drpwise with a solution of
metacrylate ( 951uL, 1.0g, 7.28mmol) in MeOH (1.0 ml)
added over 2 min. After 15.5h the clear solution was

10 distilled at atmospheric pressure to remove MeOH. The
high boiling residue (> 170 ) formed 3-(4-Methoxy-
benzylamino)—propionic acid methyl ester (
1.889,Quant;tative ) 'H (300MHz, CDCl;) 1.78(bs, 1H),
2.45 and 2.53(?, J = 3.0Hz, 2H), 2.77 and 2.87(t, J =

15 3.0Hz, 2H), 3.46 and 3.67(s, 3H), 3.64 and 3.73(s, 3H),

3.88(m, 2H), 6.78 and 6.85(m, 2H), 7.17 and 7.23 (m,
2H) .

Step II
20 A solution of neat dimethylmalonate (7.4ml, 8.5g,

64mmol, 8eq) was heated in a flask to 170°, under and
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1.43(m 6H), 1.48-1.64(m 10H), 1.80-1.86(m 1H), 1.90

202.0(m 1H), 2.62-2.759(m 2H) , 2 .68 (s, 3H),
w@2@8/02885(m 1H), 3.76-3.82(m 1H), 3.85(s, BE#/CA2003/001912

4.61-4.71(m 1H, 6.94(s, 1H), 7.35-7.43(m 3H),

7.55-7.59(m 2H). Step V 25 A solution of 3 - |

(1- Met hanesul fonyl -piperidin-4-yl) -(4-

nmet hyl cycl ohexanecar bonyl) -amino] -5

- phenyl -t hi ophene -2- carboxylic acid nmethyl ester

(40n¥feD. TEANES| Jropwischy dvekysednias, destr abedlbefar ef

14.AL, 5.5
\(/)VI t223l {zf I'Mé{:'ﬂogl dgg%%gfamé.m XI g% rﬁnjﬁ) aucr} methyl ester

{(1- %nndmaw@@mﬂm@hqmaqa p@r.iodimh} 4-FHe rdaétloﬁeﬁas heated
no

s 38 80 S s bag Tkt el pee e of
2- éa#tndyilnigc amtie to zeri@,ssmé@ aaSCmpmjwr bﬁiazegﬂ:g@rthe
a3ry el S bl 8 0dly dinlishyor e bulon gaian
1H) elutefl Z1it4¢ Wlﬂfnglz&-cﬁxﬁ?bﬂ‘b 2thes?. 20(52 431H)62

i %%h;&méﬂgﬁ%ég gfﬁft %nhrpék éﬁﬁ%ﬁn§FEHZCI2 :EtOAC =
7 731- N 'ZL'I(ITN Z&BmitIE)wmzlh e&z??%r -N- (2 methoxycarbonyl—

{ et

cycle?thé/x necar msnh )acél‘?l ﬁ‘S}hél(ﬁs H“S’f‘ls ﬁ@%éeqt%d RS a
tri emilopzihssphieneri2 soaghoxysd ) ¢ @@omgpn@mm 352 38

E:%[ohéggnle%g% n%ﬂzgetg no§ &2 (anYrét RIS he3d-1,33,65- and
tri enyl)(st hBEphen€7-72aﬁar boxyld c 3@1(}! d409m&ﬁld4 X (Lo Br
H2N2H) 09"85'26 88 (m, 2H),f'7 g’g and 7 18(m, 2H) .

15
Step III
A mixture of an hydrous K,CO, (3.2g, 23.2mmol, 5eq) and
18-crown-6 4
(azetroped several times with toluene) (122mg,

20 0.464mmol, 10mol%) in dry toluene (4ml), under
nitrogen, was heated to reflux and then treated,
dropwise, over 40min, with a solution of N - (4-Methoxy -
benzyl) -N- (2-methoxycarbonyl -ethyl) -malonamic acid
meth§1 ester. After 7h at reflux the reaction was

25 diluted with water (4ml) and toluene.(4ml), then cooled
to 0° and carefully acudified to pH 1.7 with 0.1N HCL.
The mixture was then extracted several times with
CH2Cl> (3x80ml) and the combined organics dried and
evaporated to a brown oil (1.33g). The brown oil was

30 treated with 10% aqueous oxalic acid and heated to

reflux for 6.5h.The mixture was then extracted
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3TBDMS 3 )~I,yV N N COzMe O--" COzMe | S COzMe | \

YN VaNIIl X=N SC2Me 9 X = NHZ OH Step | A
wOoroous8df (S)-(+) 2-am no-|-propoanol (1. 04gPCT/CA2003/001912

13.85mml ), tert butyldinmethylsilyl chloride (2.09g,

20 13.85mml ) and triethylam ne (2nl, 1.05eq) was

stirred in DCM overni ght ca 16h. The reaction was

diluted with DCM washed with water, satd. NH4CL,

b d 1 4/ 052885 .PCT/ CA2003/ 00191
v EeRr s B en 0 -G} AR GRR SRR OF SO (e e
Cr udendlsavagpo3¢t dle Gt GH2GE2 yagekloverdilpriaviodgdl . 2FHd erdude
But y | -sil | th I th (1 6
50- 013 S R RSB IS G b (P ang (B 25500 -
(S oh1), A QQuéﬂt t]oﬁg:LSIHZ,l 3H), 272(2)|_|£43-S\/,(e|_t|)21'd)x,y -b2n281) -
S 10 . ) ).,
is?b‘g‘grlﬁmeié 6Fél°%e % ?HEal?L&ﬁlTo“@t &S&FP 165,
soI us s oN; O(fsomﬂhylcﬁeiogpnp 5z @heoykt biophernsng- 3 .41(s,
car box Iate n tol uene(10m )

SRl AR o s S a8 U Sy ) B R

sil a@yi@@.)sslmryenﬁyl -eifydnkae. (301ng, 2. 01lmol
1. 2eq)foll owed by palladi um acetate (38nyg,

0.1 eq), BINAP 15 (105ng, O.leq) and CsCO3 (766ny,
1.14>egae€ije m xture was heated to ref lux for 18h

then filtered through a , ,
A suspension of methyl 3-amino,5-phenylthiophene 2-

carboxylate (459mg, 1.96mmol) and 1 - (4-Methoxy-benzyl) -
piperidine-2,4-dione ( 457mg, 1.96mmol) at 21°, under
N,, was treated with dibutyltin dichloride (29mg,

15 0.098mmol, 5mol%) followed after 5min with phenylsilane
(2660L, 233mg, 2.l5mmol, 1.1eq).‘The heterogéenous
mixture was stirred for 18h at 21° when a clear
solution resulted. The reaction was left a further 5h,
then evaporated to a thick oil (1.27g). The crude

20 material was purified over silica using
(Hexanes:CH,Cl,:EtOAc = 1:1:1) as eluent to deliver 3-
[1- (4-Methoxy-benzyl) -2-oxo-piperidin-4-ylaminol -5- (1-
methyl -hexa-1,3,5-trienyl) -thiophene-2-carboxylic acid
methyl ester as a yellow foam ( 432mg, 49%) (300MHz,

25 CDC1,)1.8-1.9(m, 1H), 2.25-2.44(m, 1H), 2.95(dd, J = °
1.5Hz, J = 3.90Hz, 1H), 3.98(dd, J = 1.5Hz, J = 3.90Hz,
1H), 3.22-3.40(m, 4H), 3.80(s,3H), 3.33(s,3H), 3.85-
3.93(m, 1H), 4.08(m, 2H), 6.81(s, 1H), 6.85-6.9(m, 2H),
7.20-7.24(m, 2H), 7.36-7.42(m, 3H), 7.59-7.61(m, 2H).

30
Step V
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pad of celite. The pad was washed with Et OAc and the

conbi ned washi ngs dried and evaporated to a gum which
wor®4fose883 i ed by silica chromatography using 3B6R0A2003/001912

Et OAc/ Hexane as eluent to provide the desired conpound

3- [2- (tert-Butyl-dinethyl-silanyloxy) -1-methyl -

et hyl am no] -5 -phenyl -thi ophene- 2- carboxylic acid

nmet hyl ester (645ngy,95%; '"H NWR (300 VMHz, CDCL13)
©0.0(s,6H), 0.82(s,9H), 1.24(d, J 6. OHz, 3H)

3 56A SSOSL'P(CRCPHSPE B8 %@@th&&&:ycﬁowm chhppx Gl 84 (s5id

Ll_oer%osél é{tggmlol 3'1) 2e21) §g(9 y2 % dlcl%oroethaHZe (§r¥1f)p at

3 [2o°(tanﬂeBLm/,l wisneirBytediviaily log¥Yyi Sloride (2.0M

1- met hyl - et hyl am no] - 5- phenyl -t hi ophene- 2- car boxyl i c

aC| FEHBLHPR &8t SH=Qa). FB112. 89AANIL,i i . NeQH. Ea0dWedtby

a0t SR eRPER TR AR o ) i erPRERC 1 AR 1n

(10013'15 h@bpti&ﬁ)p&aa t&@mf@l 4, with &ﬂ)sol-ﬁht@ofleaﬁt BOMNL Was-
foll tlc C etion_.the reaction wa
s?rll\gp £ f’Pegf)ﬂ/)O% cﬁ{%ptlﬁ@r%‘s?d%é’@“]&&f’ﬂf‘ﬁedlb%?hyl“
si | ilcexatgi, BgS5 ptﬁgfrq&sn\teﬂmpﬁ&/me %@J@a@&d yltlhelacﬁ@%ethyl
Et CAc/ Hex as el uent gi ve roxy-|I -

et IRACE: AU mo) 3§m(n95he%mcw N 3T15etmaa¢gjop was
t hp aphen r hC AC e S y

A o e T e e T T e
10 @or 6Mp, B readion3ws? fewipidd -ofF #818edf(ad the
2 S 9 2(m 3H),
3%21:&1%%&—%12%@) mgfk|§{l§§1t€%éﬁ IR)Jf eﬂu Tre of

3-( dlﬁ‘éwralphvetlmhg- éﬂhyan@mm@)z -E!.’aqaheg)l/lé 1:1) as
th I est ng,

0. IZ%;!%%%I%) € ‘%Cw))%ydl[gzggl X IanZ ?&5% p*e
115gnmﬁwld1n -4- yl]—(4 -methyl- cyclohexanecarbonyl) -amino] -

Qn

5- (1-methyl-hexa-1,3,5-trienyl) —thiophene—z—carboxylic
acid methyl ester (21mg, 11%) as a yellow foam;

(300MHz, CDCl3)0.55-0.73(m, 1H), 0.77(d, J = 5.4Hz,
3H), 1.26-1.30(m, 12H), 1.94-2.12(m, 1H), 2.14-2.19(m,
20 1H), 2.40(dd, J = 9.0Hz, J = 12.0Hz, 1H), 2.64-2.70 and

. 2.80 and 2.84(m, 1H), 3.10-3.15(m, 3H), 3.79-3.82(m,
1H), 3.78(s, 3H), 3.83 and 3.87(s, 3H), 4.32(t, J =
12.0Hz, 1H), 4.62(dd, J = 5.7Hz, J = 10.8Hz, 1H)’ 4.50 -
5.0(m, 1H), 6.79-6.83(m, 2H), 6.99-7.14 (m, 2H), 7.26-

25 7.48(m, 3H), 7.61-7.65(m, 2H).

Step VI
3-[[1-(4-Methoxy-benzyl) -2-oxo-piperidin-4-vyl1]- (4-
methyl -cyclohexanecarbonyl) -amino] ~-5-phenyl -thiophene-

30 2-carboxylic acid methyl ester ( 40mg,0.069 mmol)was
hydrolysed with LiOH as described previously at example
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2eq), diphenyl phosphoryl azide (343pL, 1.59mvl, 2eq)

and trphenyl phosphine (417ng, 1.59mol, 2eq) was 20
wa@tiorosssat 21 until all starting al cohol was PCT/CA2003/001912

consuned. The reaction was evaporated to dryness and

the crude residue purified on biotage with 5%

Et OAc/ hexane followed by 100%tol uene as el uent.

3- (2- Azi do- | - et hyl -

et hyl am no) - 5- phenyl -t hi ophene- 2- carboxylic acid

met h&3, %e@sﬁéi Pasde sioteat 8d [d3 - &4 s i ltbx{y -ty 1) 780dxo-

3 a2 Dia i oty e e Repgndiiagit Fppinor -
7. 365 TQIXEI)MI] tBEpPhnSaR - ArbRlyli2Hicid . ((BRpBuen 42138 a
0398R FETL 22000 B4e A S0 5
th|5o(prﬁem(m,21ﬁar bo;xgul(d:, alt:|=d4rm$mw,l Bpten.(60MY34 (m, 7H),
ot oo P R T Pes kR e Pangty L TE T8 ) 1,
- methydcyiclookiexane) 5 c.asbaxpbi(m, atid, chlosr-ides(ApngH) ,
T NI ST
cycl@fnelxalﬂecarbonwﬂz am eoliS7mhemy)-t ki, ephapeoZm, 1H)
3‘6 3 C%%m%??t Y &%?27%r07214 6*35%17(&1‘3 AoémGI-EH)'

3H) 7.1 hnA3¢ds3ds = ﬂH) Oz 693H) 75 m 2-2k)42(m  4H),
2.12-2.25(m 1H), 3.24(dd, , J = 5.6Hz, J = 5. 7Hz,
1H), 3.52(dd, J = 5.6Hz, J = 5.7Hz, 1H), 3.80(s, 3H),

4. 82 engiH), 7.20(s, 1H) 7.32-7.42(m 3H)
756761%2%% 15 Step A sol ution of
3-[ [;O@w& pa Wonéilhﬂlpemdaﬁtwﬂ)-

cysl chexageeas Domsil rea@irBehy Dy p&ﬁm@] ldvé%lii?m etﬁlophene-
carboxcyl ic acid methyl ester ;1 ny,
arboxylic acid "Compound

7\ o J \ N\g/%/ R=Me
s° cOoMe 7 coR [, Rr-H

CBZ = benzyloxycarbonyl
20

Steps I to III were conducted in a similar manner as

described in example 30.
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di oxan:water = 4:1 ,0.5m ) was treated as described in
20 exanple 25, step 7 wth, LiOH (4ng, 3eq) to give
w@bdoe0s288Ti di ¢ wor k- up PCT/CA2003/001912
3-,[(2-Azido-I-nethyl-ethyl)-(4-nethyl-
cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2-
carboxylic acid (Conpound 32) as a pale green foam
(11.2ng, 82-0.);'H NWR (300 MHz, Acetone-d6) 0.43-0.62
25 and 0.77-0.86(m 1H), 0.63 and 0.75(d, J = 5. 1Hz,
3H), 0.93and 1.20(d, J = 5.2Hz, 3H), 1.78-1.85 and
1. 9deeR-#P(M 2H), 3.20-3.68(m 1H), 3.32 and3.50 (m
1H), '4.40 and 4.50(m 1H) , 7.3-7.4(m 3H), 7.44(s,
1H) & sqlgzon e Ay [2HypReSiddp -¥Hy11394 WO 2004/ 052885

PCT. Q -
3. [%%ﬁ%@ﬂ%&ggkgkgﬁeﬁhﬁ&%§hy ?%ﬁgo phenyl thiophene-2
cycrateardcarld Ayt rojes- dhemgl 0 hinpiigrnie- DeM ;_1
carbo [ [ g in EtOH at
Was?tér%éiatgc o qﬁ‘ 1%&%%)%:9‘?%1)@}?2’58@/%?%4%%% WéL%:Prred 5
undbrl%nfh}dtarm@phér 290F, H2nfoor 01251hmolrhez rl@alot tffom%]ox?z]ed
m XE.ur f d h [ t ot
e O S ueb R (Y (e oD -hhdl and
evapoietled At elaght assedipiproei des 3fidnAm n_ﬁtér netsyl -
h t cl ohexa carb n - am.n .
fg%%]genrﬁa(c%&g?lhp# h‘gcyn cargoiy‘f”r “gre? a’aﬁcéhg%m widh
_ (rrqa:g ar@ washe# sédmx(ta@lalw;tmaeme dzﬁ):e? i&é% éSd
and_0,7 90 7- an
2. Oa;L G%d g%é’ d)2“?3‘4(3% tﬁikﬁlggr%“lco@xliﬁéctl%eld?dse
andgdn . ('E(En@bswhibi)t was Rei%iedHn Horﬁﬁ—&flidtlﬁl @ﬂd1§a29 -
7. 34 5 76(m2H).S|marymae
wor g g Hilbseahiss gH%d@%&?ﬁ& 701 * tohh A EIUESL EBnpoiE
18, 3 €biipountiaricantf @op@ipedr8din-4-y1) - (4-
methylcyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-
carboxylic acid methyl ester (40mg, 78%); *H (300MHz,
CDCl;) 0.50-0.67(m, 1H), 0.70(d, J = 4.8Hz, 3H), 1.16 -
1.43(m, 6H), 1.48-1.64(m, 10H), 1.80-1.86(m, 1H), 1.90-
20 2.0(m, 1H), 2.62-2.759(m, 2H),2.68(s, 3H), 3.68-3.75(m,
1H), 3.76-3.82(m, 1H), 3.85(s, 3H), 4.61-4.71(m, 1H),
6.94(s, 1H), 7.35-7.43(m, 3H), 7.55-7.59(m, 2H).

Step V
25 A solution of 3-[(l-Methanesulfonyl-piperidin-4-yl1) - (4-
methylcyclohexanecarbonyl) ~amino] -5-phenyl-thiophene-2-
carboxylic acid methyl ester (40mg, 0.077mmol) was
hydrolysed as described before with lithium hydroxide
(2M, 114 pL, 5.5mg, 0.23mmol)to give after acidic work -
30 up 3-[(1l-Methanesulfonyl-piperidin-4-y1l)- (4-
methylcyclohexane -carbonyl) -amino] ~5-phenyl -thi ophene-
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20 Exanple 33 3-[(1-Cyano-piperidin-4-yl)-(4-nmethyl-
cycl ohexanecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2-

w@ 2008053885 ¢ aci d Conpound 77. 140 WD 2004/ 0528B6T/CA2003/001912
PCT/ CA2003/001912 N O N~\\0 SO SO NO SO O
Step I A solution of
3-[ (4- et hyl - cycl ohexanecar bonyl ) -
pi peridi n- 4- yI am no] - 5- phenyl -t hi ophene- 2- car boxylic
5 acid th ester (197 ny in CH2C12 (4.5
m) et tlé& aFth kIees /(845 }rgasmg? 1R SR RPwAST ;

cyanegenobmag] deedmhQO s8Y 0 .02 94, 1o/ )o. 75he, reactd @z,
m xture was stirred at roomterrperature for .1 hour

and 3Weatled3atl - A4 3ol 53R 1 - FRE M SHlur & -RAs Lc8B(®

at  1{uy oamozenpenahurgane kil tzeras@normgel it 80 (Ehesm ,
filtrat was washed with AcOH ( Nigand bri ne, dri ed
( NA2BEH~32rd (MeohBent  atBed - 8TfHE"r ) dife SRed -5 | &) .

by syliges gak) ,col uemy cdy @rakagr aphys Usi o, 2%y, .
Me OH/ CH2C12) fo provi de

3-[(I-cyano- pi peri di n-4- yI)-(4-methyI 15

cycl neaar bonyl ) - am noj - 5- phenyl -t hi ophene- 2-
car b%iﬁ%(%_zﬁ d met hyl ester (154 ng, 74%yield) as
pal e3ykf3 dwWineadrmetlpl19tnG) 3(4pmethyl-

(1pCy 'H@x%%%bgkﬂoﬁyiN)amln é gekhy$ethyl exa-1,3,5-
cycl chexanecar bonyl )-am no] - 5- phenyl - t Hi ophéne-2-"'
trienyl) thlophene -2-carboxylic acid Compound 36.; 3-

[(2-Azido-1-methyl-ethyl) - (4-methyl-
cyclohexanecarbonyl) ~amino] -5- (1-methyl-hexa-1,3,5-
trienyl) -thiophene-2-carboxylic acid Compound 32

15

HN.
2 u,(\oH HN., (\o—-&—% Q/@
coMe >

\jTBDMS Na

57 TcoMe co,Me
o A NM/ A \"/w X=N,
" cope 0% X=NH,
OH

Step I
A mixture of (S)-(+) 2-amino-1l-propoanol (1.04g,
13.85mmol), tert butyldimethylsilyl chloride (2.09g,

20 13.85mmol) and triethylamine (2ml, 1.05eq) was stirred
in DCM overnight ca 16h. The reaction was diluted with
DCM, washed with water, satd. NH,Cl, brine, dried and
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carboxylic acid nethyl ester (150 ng, 0.32 mml) was
141 WO 2004/ 052885 PCT/ CA2003/ 001912 dissolved in a
wd2m4m5288ur e of di oxane : H20 (3.2 m) and trepCEdARMOBA01912
Li OH. H20 (20 ng, 0.48 mmol ). After 2 hours of
stirring at 50C, the solvents were renoved and then
partitioned between 5 Ml of H2O acidified to 5 pH 4
and 5 mM of EtOAc. The organic |ayer was separated and
t he agueous phase was washed twice with ethyl acetate
(2 »ewparptefhsocaminided Sélhgh aektratrd fikapéen vels the
dri ed* 9] ated. -The.resi X _
puri %Jeé(?%l? Qg%l ?EgM%%F&?gFEﬁna%g ﬁarl o rgrgit o‘gjfséépqgedu\sy?f}(é: ef&
( 5% BGH/-GHmet 2y 1t ol rmoiliods) 31Fhetiyhrerhyilpevindi Hi 4769,
) -4 4= \methyls C an | .- am no] - 5- phenyl -
¥h?JgﬁgﬁegzﬁﬁgrE%&g?@%’a§§§i%%?§}%’ng, 78% yi el d) as
pabestyr.de®2f(gafil) 104 MM, ( DMSCs dBHz AGTH)VHZ). 22 Tb80 ZHn,

2H) ,, 7. m ad A (m .35 ( , 3,13
(m 45 %Ei)b%'l?éié'? & ',%Olﬁd,'mf. ng?%z?' %IS—D_, . %"}( mﬁ”rH) ,
1. 703.48 4@, (M =6H) ,0Hz,20 E&ng. 3y, 100)7.0.(d, 3H), 0.60
(m 2H). Exanple 34 .
Ci s- 3-1(4-Hydroxy-4-net hyl - cycl ohexyl)-(4-nmethyl - 20
cycl®&mxamecar bonyl ) - am no] - 5- phenyl -t hi ophene- 2-

agzgx%gliu% \}%ﬁld(;f fr%% —%gr'oglg Cﬁi‘z}geré%l\l, t%sl o]phene _eN
carboxylate (0.5g, 1l.6mmol) in toluene (10ml)was treated
at 21°,under N, with 2- (tert-Butyl-dimethyl-
silanyloxy) -1-methyl-ethylamine (30lmg, 2.0lmmol,
1.2eq) followed by palladium acetate (38mg, 0.leq),BINAP

15 (105mg, 0.leq) and CsCO; (766mg, l.4eq). The mixture
was heated to reflux for 18h then filtered through a
pad of celite. The pad was washed with EtOAc and the
combined washings dried and evaporated to a gum which
was purified by silica chromatography using 3%

20 EtOAc/Hexane as eluent to provide the desired compound
3-[2- (tert-Butyl-dimethyl-silanyloxy) -1-methyl-
ethylamino]—S—phenyl—thiophené—z—carboxylic acid methyl
ester (645mg, 95%) ; 'H NMR (300 MHz, CDCls) 0.0(s,6H),
0.82(s,9H), 1.24(d, J = 6.0Hz, 3H), 3.56-3.57(m, 3H),

25 3.90(s, 3H), 6.88(bs, 1H), 6.84(s, 1H), 7.30-7.40 (m,
3H), 7.56(d, J = 6.0Hz, 2H).

Step III

To a solution of 3-[2-(tert-Butyl-dimethyl-silanyloxy) -
30 1-methyl-ethylamino] -5-phenyl-thiophene-2-carboxylic

acid methyl ester (1.08g, 2.6%9mmol) in MeOH (10ml) at
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142 WD 2004/ 052885 PCT/ CA2003/ 001912 Step | To a

suspensi on of zinc dust (2.87g, 44.0 mmol) and
waledmomses hane (1.00 ni, 14.4 mmol) in tetrahyPeDCAL@A/001912

(20 nmL) stirred under a nitrogen atnosphere at -40C 5

was added titane tetrachloride (10 nL of a solution 1M

i n di chl oronmethane, 10 mmpl ). The m xture was then

allowed to warmto roomtenperature and was stirred

for two days at this tenperature. This nmethylati on

reageht, Yges Me)wagagddaded solufissl ofi apctflchloride

3- [(ﬁkﬁé\@&%ﬂ 110me0 (100uL/1nL, 210w L 7y26mmol, 1eleq) .

cycl'ohexanecar bonyl ) - (4- oxo- cyc
pherihe mﬂa@ﬁhenewas c%nlﬁwldl byaela. s h:ptnpéstmn the
0. 4 gﬂﬂ[
n£) @?ésg g ﬁ%%?ﬂ%ghgggé§¥Lfﬁg%pggﬁpg%éroom

teﬁxmunmﬁyeg ovar st lircat edingl propmresefiveddi bIn 20%, and
bi c e ded, eaction i Xxi.ur S.
ot racrng o FEoG Rl 2 REAN AR e T e
phasme;:hyér—eth&‘d)ﬁmm@d-&d(m eetbyerheoth U, Sulciratey ane
conc p |ed
chro gra hy %ggg&égﬁﬁiggzgeﬁ exgﬁgsfsto Eel%Pw
160 srgll(cm(%lsmg 37%)4 VEt KMR 2000 MHz, CDCl;) 1.25(
cycl rb n met Ie e-Ly. exy n
- 1ghé<;n ’th| |C)hgnééi cgﬁ'r(bd Qac:{:uacrﬁ1 Eggtg% i%(s
whi t3)sole.d2 (MVRIH ,( GDGE3,7. 4Q(Dml\/HzH) e 36352piﬂm §ds 2HHZ,
7, 40P§mn(n1 3H) ; 6,98 ppm (s, 1H) ; 4,82 ppm(tt,
78 pp (d, 2H); 3,85 ppm (s, SFD; 2,20 PPM m
25 4H) ; 2 05 ppm(m 2H); 1,90 ppm (d, 1H) ; 1,65 ppm
(m 4H: L 42 ppm (m 1H); 1,30 ppm (m 2H; 1.00 ppm
(n] 0,78 ppm (d, 3H); 0,64 ppm(m 2H). Step |
Tasa SﬁJ}dtﬁlh:@noﬁfB—V\@t &t dfdxyild)- H@t@yﬂ.eéif@w{l@lfoupanphenyl—
&#gr Jf? mgszqggﬁa nﬁggugéfd%§§h%re ter (ég%nlo 21T
0.257mmol), diethyldiazodicarboxylate (250uL, 1.59%mmol,
2eq), diphenylphosphoryl azide (343ulL, 1.59mmol, 2eq)
and trphenyl phosphine (417mg, 1.59mmol, 2eg) was
20 stirred at 21° until all starting alcohol was
consumed.The reaction was evaporated to dryness and the
crude residue purified on biotage with 5% EtOAc/hexane
followed by 100% toluene as eluent. 3-(2-Azido-l-methyl-
ethylamino) -5-phenyl-thiophene-2-carboxylic acid methyl
25 ester was isolated as a solid ( 181lmg, 78%); ‘H NMR (300
MHz, CDCl;) 1.33(d, J = 6.6Hz, 3H), 3.38-3.46(m, 2H),
3.78-3.81(m, 1H), 6.82(s, 1H), 7.36-7.41{(m, 3H), 7.60-

7.62(m, 2H)..

30
Step V
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at roomtenperature. After stirring 10 mn, the yellow

143 WD 2004/ 052885 PCT/ CA2003/ 001912 sol ution was
w@eoakmskssd 0C and a solution of 3-[(4- PCT/CA2003/001912

Met hyl - cycl ohexanecar bonyl ) - (4- net hyl ene- cycl ohexyl ) -

am no] - 5- phenyl - t hi ophene- 2- car boxylic aci d net hyl

ester (125 ng, 0.277 mmol, 1 eq) was added dropw se.

5 The resulting m xture was stirred 1 h at 0C. NaOH 3M

(1nmL s then adde ol | owed odi.u [ rj _
(10 b TPR7ohmal 2 PR bR reaIoOR " L e upaeny]
was tksidm{eeié—h5cmcﬁo:gj1jrcoﬁmjuemaﬂ@1 LHsﬁ:erTh(@orugact i on
m xture was _extracted w i.chl or.onet.hane (3, X
m).oijegftﬁff@%ﬁi WephaEet St P8 SERETHEE & F’e{a‘g‘&l/%r?&' step
sodi ?%.ﬁﬂﬂbfﬂb%ﬁlﬁnﬁrwm 1ti-aheds -heeheYaydd ohegane
purifie y . chromat ogr ap 50% et h
acét ‘é%@??%ﬁ’e?flﬁnﬂhlg?ﬁlﬁge[y é%é@?so&m&s@%}é $eped at &P
E?49§§%?§g%'%%[Qﬁ;%h?d§=1]mﬁ$hyl{fthzl)-(4-Tet%¥1—
- roxy-4-nme -cycl ohe - (4- net hy,
o] Bk eReB BT E Hoas - ShEH T L i LibieRes2-
far beégﬁé[»@aﬁ@' F&gﬁ&tthé/%hﬁ:eﬁltle@ndlfiu ﬁm@gl?f%()é{ 1Ht NMlla (300
rans- 3- - r oxy- 4- me -Ccyc exyl)-(4-ne -
cycl Mﬁéxaé%a? bBn§1Y - Al b 5- Bh’é%(}ir- %Foﬁhéﬂé'- 25-% '
cajpexyl &, aci d nebhy)] msten ©74%2 (Aptduias = 1ahit.e524,
solid. cis-3- (4- Hydr oxy- 4- net hyl - cycl ohex I% - (é4- _
met h¥H) cy&i BheanecdrbonyiBz ati fio =§5?7hé1}19I'-¥h dpfiene! =
- 2-cagbgxyl i s Aei duget M), estar(s, WR) | ' H LCOCIR (0@ ,
MHz) 77,63 ppm (d, 2H); 7,40 p m(7m 3H); 6,98 ppm (s,
1H) ; 74260 ppd)(it 7 32H) : 43(B5 BPm (356 3861 TMOFHIpm (m
25 1H) ; 1.80-1.20 ppm(m 15H) ; 1,18 ppm (s, 3H ;
0,78 ppm (d, 3H) ; 0, 64 ppm(m 2H) Step IIl To a
solutiep B cis-3-[(4-Hydroxy-4=net hyl 30

cycl ghgxyld s it Jretsnyl2Cxel ehexanessiban)) y 2 nedeny -

cyclohexanecarbonyl) -~amino] -5-phenyl-thiophene-2-
carboxylic acid methyl ester (l4mg, 0.032mmol) in
dioxan:water = 4:1 ,0.5ml) was treated as described in

20 example 25, step 7 with LiOH (4mg,3eq) to give after
acidic work-up 3-[(2-Azido-1l-methyl-ethyl) - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-
carboxylic acid (Compound 32) as a pale green foam
(11.2mg, 82%);'H NMR (300 MHz, Acetone-ds) 0.43-0.62

25 and 0.77-0.86(m, 1H), 0.63 and 0.75(d, J = 5.1Hz, 3H),
0.93and 1.20(d, J = 5.2Hz, 3H), 1.78-1.85 and 1.97-
2.10(m, 2H), 3.20-3.68(m, 1H), 3.32 and3.50 (m, 1H),
4.40 and 4.50(m, 1H), 7.3-7.4(m, 3H), 7.44 (s, 1H),
7.67-7.69(m, 2H).

30
Step VII
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phenyl -t hi ophene- 2-carboxylic acid nethyl ester (70.0

144 WD 2004/ 052885 PCT/ CA2003/ 001912 ng, 0.149 mol ,
wda2ea)psises t et rahydrofuran (1 ni), water (0.5 pdd/Capad3/001912

met hanol (0.5 nlL) was added lithium hydroxide (19.0

ng, 0.447 mol, 3eq). The resulting mxture was

stirred 3h at roomtenperature and was then 5

extracted with ether (2 x 10 nL). Agueous phase was

separated and conbi ned organi c phases were di scarded.

Aqued BPlpitacr @his3 atitiAzidd -tempthitl -saithydd t-r acmedhy\u h

dic 0 ni c phases,of

di cm%{ %%Eg%gaéﬁ?rglg r?o%%ig&l%g?ahe 103:2}10 88Fﬁm 10

sul feamoayd iconciht (Sreed.0. Ilammcluohm mmrpmﬂmﬁmla)d dry 21°,

chrqﬂﬁ;$%£§9g¥ &%9{%_ (%%zél/ |ch Panq%l%§%§%¥§_

(45neth¥1auyatmhaﬂan&naﬁbﬁﬁyf@ranuﬂn]Tﬁepheagtxon

t h' u‘.ere w%% rpgﬁ;/ é %grﬁb%l? (%p%%%g%t%gv%t%gz}?ot

1H) étomsanppmleg hsqmlﬁlrl)eﬂ 2i DOruEMat® wakhinds &0-ib2@nd

ppm
0,66¥%%’ FE:% Eﬁﬁa Exgﬁp?%ﬁ%ﬁﬁqDPedéﬁa@PgﬂooFF%%EFXﬂn
sal te tdfylt) he 4 emarplmﬂnd:s/c mh)snfsraﬁicéaabongw -QmYn§] Qa;L thénQ -
uti.qn o car boxy!l Ci .
caternane T2 e tgY Read Ferieans waf e 7egt ) oK
at Q@R S3boemted AMd‘rJ&neOd}) N MO .86l whé o, {sl- Y (m, 1
eq.),...Th a t|o irred 15 mn, The solution is
{ herfH) ngeH? gt%% n&H), 18751750 Ond 2.01-3 40 (m, 3H),
2.54 (bs, 1H), 3.00(bs, 1H), 3.50 and 3.70(bs, 1H),
7.20(s, 1H), 7.22-7.25 and 7.29 - 7.34(m, 3H), 7.58-

15 7.62(m, 2H).

Similarly made were compound 43, compound 20, compound

19, compound 18, compound 7 and compound 8.

20 Example 33
3-[(1-Cyano-piperidin-4-yl) - (4-methyl-
cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-

carboxylic acid Compound 77.
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145 WD 2004/ 052885 PCT/ CA2003/ 001912 |yophilized to

obtai n sodi um carboxylate conpound B as a solid. 5
wE2@Eapb836 Li st of conmpounds and rel at ed pol yrer/@az003/001912

activity Table 1 # Structure nanme Activity O F

3-{[ (2- CARBOXY-5- PHENYL- FF O "y .THI OPHEN- 3-YL) - (4-

Cv~ METHYL 1 CYCLOHEXANECARBONYL) - +++ 1 /s\ H

AM NO| - METHYL) Pl PERI DI NlUM TRI FLUORO - ACETATE F

H THI OPHEN- 3- YL) - (4- "H METHYL- 2 NCH,

CYCLOHEXANECARBONYL) - +++ AM N( - \HYL) OH

oPI PERI DI Nl UM H{RI FLUORO - ACETATE N \_3-[ (4- METHYL-

N | /OH3 CYCLOAEXANECARBONYL) 3 Ol

PYRI DI N- 3- YLMVE

Step I
A solution of 3-[(4-methyl-cyclohexanecarbonyl) -
piperidin-4-yl—amino]—5—phenyi—thiophene—z—carboxylic

5 acid methyl ester (197 mg, 0.45 mmol) in CH,Cl, (4.5
mL) was treated with K,CO: (93 mg, 0.67 mmol) and
cyanogen bromide (100 mg, 0.94 mmol). The reaction
mixture was stirred at room temperature for 1 hour and
heated at reflux for 18h. The mixture was cooled at

10 room temperature and filtered on celite. The filtrat
was washed with AcOH (1N) and brine, dried (Na,S0,) and
concentrated. The residue was purified by silica gel
column chromatography using (2% MeOH/CH,Cl,) to provide
3-[(1-cyano-piperidin-4-y1l) - (4-methyl

15 cyclohexanecarbpnyl)—amino]—5—phenyl-thiophene—2—
carboxylic acid methyl ester (154 mg, 74% yield) as

pale yellow foam.

Step II
20 3- [(1-cyano-piperidin-4-yl) - (4-methyl
cyclohexanecarbonyl) -~amino] -5-phenyl-thiophene-2-

carboxylic acid methyl ester (150 mg, 0.32 mmol) was
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N CH3 CYCLOHEXANECARBONYL) 4 '1 PYRI DI N-4- YLMETHYL-

+++ OH AM NQ - 5- PHENYL- Oro THI OPHENE- 2 CARBOXYLI C
WASID0sB46 WO 2004/ 052885 PCT/ CA2003/ 001912  Qb&r/Chi2003/001912

H3C- -~ 5- (3 - FLUORO -PHENYL) - 3 - N

[ | SOPROPYL- (4- METHYL 5 OH CYCLOHEXANECARBONYL) - +++

S O AMNJ - THI OPHENE- 2- CARBOXYLIC ACID F H

3-[ AZEPAN- 4- YL- (4- \/ NETHYL- N4 CH3

CYCLOHEXANECARBONYL) 6 0 AM NQ - 5- PHENYL- -OH + ~

THI GRHENEV2ACARBOXY 1] @ixtrpe of @oxane : Hy0 (3.2 ml)

3 [(é:sz1 f@e%bgﬁ%u@%%}ﬁ%’\@ol%é mg 014}3 1\113(1@ WZ

PHEN\CLHI‘H—|IO®3BIENEJ-”3QHQ- B GARBOXMMS @q&@lentsswenre [remov@d]
D IQ%QP%Nen gartfgiaﬂégEBQXEeé4 Qﬁﬁﬁﬂgf'Hzo acidified to

5pH 4 and 5 ml of EtOAc. The organic layer was
separated and the agueous phase was washed twice with
ethyl acetate (2 X 5 mL). The combined ethyl acetate
layer was dried (Na,SO,) and concentrated. The residue
was purified by silica gel column chromatography using

10 (5% MeOH/CH,Cl,) to provide 3-[(l1-Cyano-piperidin-4-
y1l) - (4-methyl -cyclohexanecarbonyl) -amino] -5-phenyl -
thiophene-2-carboxylic acid (114.3 mg, 78% yield) as
pale green foam. 'H NMR (DMSO-ds, 400 MHz): 7.80 (m,
2H), 7.45 (m, 4H), 4.44 (m, 1H), 3.35 (m, 2H), 3.13 {(m,

15 2H), 1.96 (t, 1H), 1.88 (d, 1H), 1.75 (m, 1H), 1.70 -
1.40 (m, 6H), 1.20 (m, 3H), 0.70 (d, 3H), 0.60 (m, 2H).

Example 34 -
cis-3-[(4-Hydroxy-4-methyl-cyclohexyl) - (4-methyl-
20 cyclohexanecarbonyl) -amino] -5-phenyl-thiophene-2-

carboxylic acid compound 86°

(@)

iP. @) O
s” “COOMe S° COOMe

i? ijwc(
N
[:j/[ii E:j/[TK 0
§ COOMe S COOH
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NCHa 8 O CYCLOHEXANECARBONYL) - +++ 0-1 S CH
AM NO -5-PHENYL C 0 ACID F 0 CHa

W@ 2(00A5BRUORO- 4- METHYL- H C ) Ha CYCLOHEXANECARBOMEA003/801912
al S |SOPROPYL-AM NO| -5- +++ OH PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D 147 WD 2004/ 052885 PCT/ CA2003/ 001912
F OCH3 N~ 3-[(l-FLUORO 4- METHYL- SH3
CYCLOHEXANECARBONYL) 10 C S | SOPROPYL -AMNJ - 5 - +
OH PHENYL- THI OPHENE- 2- CARBOXYLI C ACI D H3C CI CN
4- [ (BEBARBOXY- 5- PHENYL- ~/ THI OPHEN-3-YL) - (4 11 ~CH3

METHYS a stben@ioX ChOHRXANGGARBONYE ), Qud . 08 nidb AMMND
-1-METHYL O PIPERIDINIUM CHLORIDE CH3 H3C~CH 3 - |
(2 - AEpenoaRoe. (3. 90 MEpHWE-4 mmol) in tetrahydrofuran

(20 mL) - stirred under a nitrogen atmosphere at =-40°C

5 was added titane . tetrachloride (10 mL of a solution 1M
in ‘dichloromethane, 10 mmol). The wmixture was then
allowed to warm to room temperature and was stirred for
two days at this temperature. This methylati on reagent
(2.5 eq) was added to a solution of 3 -[(4-Methyl-

10 cyclohexanecarbonyl) - (4-oxo-cyclohexyl) -amino] -5-
phenyl-thiophene-2-carboxylic acid methyl esterl(O.ZOO
g, 0.440 mmol, 1 eq)'in dichloromethane (2 mL) and the
resulting mixture was stirred 3 h at room temperature.
A saturated solution of sodium bicarbonate was then

15 added and reaction mixture was extracted with
dichloromethane (3 X 30 mL). Organic phases were
combined, dried over sodium sulfate and concentrated.
The crude was purified by chromatography (30% ethyl
acetate/hexanes) to give 160 mg (81%) of 3 -[(4-Methyl-

20 cyclohexanecarbonyl) - (4-methylene-cyclohexyl) -amino] -5-
phenyl-thiophene-2-carboxylic acid methyl ester as a
white solid. NMR *H (CDCls, 400 MHz): 7,63 ppm (d,
2H) ; 7,40 ppm (m, 3H); 6,98 ppm (s, 1H); 4,82 ppm (tt,
1H); 4,78 ppm (4, 2H); 3,85 ppm (s, 3H); 2,20 ppm (m,

25 4H) ; 2,05 ppm (m, 2H); 1,90 ppm (d, 1H); 1,65 ppm (m,
4H) ; 1,42 ppm (m, 1H); 1,30 ppm (m, 2H); 1.00 ppm (m,
2H); 0,78 ppm (d, 3H); 0,64 ppm (m, 2H).

Step IT
To a solution of water (1 mL) and tetrahydrofuran (1lmL)
30 was added mercuric acetate (83.0 mg, 0.277 mmol, 1 eq)

at room temperature. After stirring 10 min, the yellow
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12 7s OH HN-. ~H, Cl SOPROPYLEAM NO 5? O
PHENYL- THI OPHENE- 2- CARBOXYLIC ACCD 0 CH3 3- [ (4
WO RMEToIS8s CYCLOHEXANECARBONYL) -(4 13 / \N  PCT/CA2003/001912
OXO CYCLOHEXYL) -AM NQ - +++ off
5- PHENYL- THI OPHENE-2- / i 3 O CARBOXYLIC ACID ~ N N 3-
[ (4 -METHYL - N-\~CH3 CYCLOHEXANECARBONYL) - O
PYRI DI N- 2- YLMETHYL- 14 S OH AM NQ - 5- PHENYL- +++ 0
THIOPHENE—Z CARBOXYLI C ACID HO 3-[ (4- HYDROXY- , ~/
CH3 SHOtOREXYES - c(cmlr@rawo cmct\éusa&ﬁwc‘dmmm

THI ENE-2 BOX HIC

0 A5 AR R Yoo a5 PoT) LAR0% 6D £ SRONE O

’ 3- [ampmolHEEEﬁBh?lﬁﬂﬂiophgﬁsz€hﬁiﬁﬂﬂ§iib)a61ﬂ4mé&EQiYL
16 Mgl CYCLOHRANECARBON) + 5% b ANRNDL o 35 REENY

5 The resulting mixture was stirred 1 h at 0°C. NaOH 3M
(ImL) was then added, followed by sodium borohydride
(10.0mg, 0.277 mmof, 1 eq) and the reaction mixt ure was
stirred 15 min at room temperature. The reaction
mixture was extracted with dichloromethane (3 X 30 mL).

10 Organic phases were combined, dried over sodium sulfate
and concentrated. The crude was purified by
chromatography (50% ethyl acetate/hexanes) and
diastereoisomers were separated to give 90 mg of cig-3-
[ (4-Hydroxy-4-methyl-cyclohexyl) - (4-methyl-

15 cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-
carboxylic acid methyl ester and 6.5 mg of trans-3-[(4-
Hydroxy-4-methyl-cyclohexyl) - (4-methyl -
cyclohexanecarbonyl) -amino] -5-phenyl -thiophene-2-

- carboxylic acid methyl ester (74%), both as a white

20 solid. cis-3-[(4-Hydroxy-4-methyl-cyclohexyl) - (4-
methyl—cyclohexanecarbonyl)—amino]45—phenyl—thiophene—
2-carboxylic acid methyl ester. NMR 'H (CDCl;, 400
MHZ): 7,63 ppm (d, 2H); 7,40 ppm (m, 3H); 6,98 ppm (s,
1H); 4,50 ppm (tt, 1H); 3,85 ppm (s, 3H); 2,00 ppm (m,

25 1H) ; 1.80-1.20 ppm (m, 15H); 1,18 ppm (s, 3H); 0,78 ppm
(d, 3H); 0,64 ppm (m, 2H).

Step III
To a solution of cis-3-[(4-Hydroxy-4-methyl-

30 cyclohexyl) - (4-methyl-cyclohexanecarbonyl) -amino] -5-
phenyl-thiophene-2-carboxylic acid methyl ester (70.0
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Il i S OACID HSCYCH3 \ NCH3 3- (I SOPROPYL- (4-METHYL -

CYCLOHEX- 3- ENECARBONYL) - 17 ~S~ OCH AM NQ - 5- PHENYL-
WO-2004/053B88 OPHENE- 2- CARBOXYLIC ACID CH N=N QPCHBE2M3401912

| METHYL -BUTYL) - (2, 4 18 N DI CHLORO BENZOYL) - +++

[1ff 11 AMNJ -5-PHENYL OCI S CH

THI OPHENE- 2- CARBOXYLIC 0 ACID OF 3

2-[ (2-Car boxy-5-phenyl- HC N O N-H thi ophen-3-yl)-(2-

19 H3C chl oro-benzoyl) -amno] - + N 3-nethyl-pentyl

0 Clm%m%rll‘l@mnm@lu-l @Q14@IIV‘D3QWMC'0®2885H (1 mL), water

F - et S Bores s Bo® B oy ey Fpde ©
C 0 H3
-BENEK@ﬂQBlde++19 0 mg, 0.447 mmol, 3eq). The resulting
mixture was stirred 3h at room temperature and was then
5 extracted with ether (2 x 10 mL). Aqueous phase was
separated and combined organic phases were discarded.
Aqueous phase was acidified to pH 1 and extracted with
dichloromethane (3 x 30 mL). Organic phases of
dichloromethane were combined, dried over sodium
10 sulfate and concentrated. The crude was purified by
chromatography (10% methanol/dichloromethane) to give
50 mg (74%) of cis-3-[(4-Hydroxy-4-methyl-cyclohexyl) -
(4-methyl -cyclohexanecarbonyl) -amino] -5-phenyl -
thiophene-2-carboxylic acid. NMR 'H (CDCl;, 400 MHz):
15 7,60 ppm (d, 2H); 7,39 ppm (m, 3H); 7,03 ppm (s, 1H);
4,51 ppm (bs, 2H); 2,00 ppm (m, 1H); 1.80-1.20 ppm (m,
15H); 1,12 ppm (s, 3H); 0,71 ppm (d, 3H); 0,60 ppm (m,
2H) .

20 Example 35

Preparation of sodium salt of the compounds

z Z\Q)
W "X
N
i S e
/\ -
Y g OH Y7 s © Na'
5 o)
A B

A solution of the carboxylic acid compound A (1 mmol)
25 in 1:1 dioxane/water solution at 0°C is treated with
0.1 N NaCH solution (1 mmol, 1 eqg.). The reaction is

stirred 15 min. The solution is then concentrated and
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AM NQ - 5- PHENYL- O THI OPHENE- 2- CARBOXYLIC / \ /S\ OH
& ACD " OFF FO OH3C{ 2 - [ (2 - CARBOXY - 5 -

WOEREENG52885H3C- N THI OPHEN- 3- YL) - (2, 4- 21 H3CT)PCT/C&2003/001912

DI CHLORO - BENZOYL) N ~ AM NOJ -PROPYL} - +++ [/ OC
TRI METHYL- AMMONI UM S OH TRI FLUORO- ACETATE 0 CH3

H C- /CO VCH3 3- [|SOPROPYL- (5-METHYL- N O O

[ 1, 3] DI OXANE-2- 22 S OH CARBONYL)-AM N -5- ++ 0
PHENYL- TH OPHENE- 2 CARBOXYLI C ACID CI H3CS H N H3 4-

[ [ 2-vomkBok7es- t¢ Abtai ORI PHMENIIPHY DRHEN- o334 VB |as
- (4, -METHYL N CYCLOHEXANECARBONYL) - +++ OH AMNJ -
-1-METHYL 'F S O PIPERIDINI UM CHLORI DE CH3Chi ral

/ CHf J 5- (4- FLUORO- PHENYL) - 3- H3C-\

[ (2- HYDROXY- 4- METHYL- 24 N- OH CYCLOHEXANECARBONYL)

5 Example 36 List of compounds and related polymerase

activity
Table 1
# Structure name Activity
F>H0L0‘ 3-{[(2-CARBOXY -5 ~PHENYL - ‘
¥l LN : THIOPHEN -3-YL) - (4-
QjN on METHYL -
1 s - CYCLOHEXANECARBONYL) - 4
OIS\,( AMINO] -METHYL} -
PIPERIDINIUM; TRIFLUORO -
ACETATE
. -
F?Fj\" 2-{[(2-CARBOXY -5-PHENYL -
b THIOPHEN -3-YL) - (4-
METHYL -
2 CYCLOHEXANECARBONYL) - 4+
N CH.
(- ’ AMINO] -METHYL} -

=
=

PYRIDIN-3-YLMETHYL -
AMINO] -5-PHENYL-
THIOPHENE -2 -
CARBOXYLIC ACID

+bt

o]
OH
[o]
o]
oH PIPERIDINIUM; TRIFLUORO -
ACETATE
N .
O‘\ 3- [ (4-METHYL -
= NMCW CYCLOHEXANECARBONYL) -
N CH,

s
N
S
(o]
o}
3 Q/U\vro”
S
(o}
3-[(4-METHYL-
OH

\
=/ - M H CYCLOHEXANECARBONYL) -
PYRIDIN -4 - YLMETHYT, -

4
O/@\W AMINO] -5-PHENYL -
) THIOPHENE -2 -

CARBOXYLIC ACID

(@]

b o
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OH I SOPROPYL -AMNQ - +++ F , S
THI OPHENE- 2- CARBOXYLI C O ACID 150 WD 2004/ 052885
WEOAORD3/ 001912 Ove N~ 5CH3 3 - [ (4 - VETHEXWVCAAN®001912
- CYCLOHEXYL) - (4 -METHYL 25 CYCLOHEXANECARBONYL) -
+++ AM NJ - 5- PHENYL- OH THI OPHENE- 2- CARBOXYLI C 0 ACI D
CH3Chl M H3C- CH 5- (4- FLUORO PHENYL) - 3- N [ | SOPROPYL -
(4 -METHYL 26 S OH CYCLOHEX- | - ENECARBONYL) - +++
AM N TL.II (DI_IEI\IE ’) E h r* \F Rh\L\I/I I[‘ Af‘l D lilf‘ LY‘—L. ru'z
3 - [ISO:’R(PYL - (5 - I\/E;[HY% - O TETRAHYDRO PYRAN- 2- 27
/ \ |pH CARBONYL) - +++ S PHENYL- TH OPHENE- 2- C
0 C‘ARBOX\ LI C AGJcE CH 8- 5[ b SBRPHmnvlA-3-HBC-{ O
METHYLENE N CYCL NECARB@NBApkopY2 9 4 -QEThrirt: -

AM I\hq 5 5-/PH THI ORPHEKE-0ZEXEARBRYONYLIC- O ACIHH+
AMINO] -THIOPHENE -2~
CARBOXYLIC ACID

F

3- [AZEPAN-4-YL- (4-
CH, METHYL -
. _«N;:il, CYCLOHEXANECARBONYL) -
I\ © AMINO] -5-PHENYL -
s OH THIOPHENE -2~

0O CARBOXYLIC ACID

+++

E?>_\ 3-[(2,4-DICHLORO -
Jd \ 9 BENZOYL) - [1,3] DIOXOLAN -
Y 2 -YLMETHYL ~AMINO] -5 - o
OH PHENYL -~ THIOPHENE -2 -

fs} CARBOXYLIC ACID

0
(T)\j 3-[[1,3] DIOXOLAN -2-
0 YLMETHYL - (4 -METHYL -
N\[m _CH
8 Al 8 CYCLOHEXANECARBONYL) -
OH AMINO] -5-PHENYL -

o) THIOPHENE -2-CARBOXYLIC
ACID

44

cH
‘ﬂ’( < 3 [ (1-FLUORO -4 -METHYL -
MG { g CYCLOHEXANECARBONYL) -
9 IS ISOPROPYL -AMINO] -5- b

OH " PHENYL -THIOPHENE - 2 -
CARBOXYLIC ACID

147



H3C'

N CH3 3 -

[ | SOPROPYL -
TETRAHYDRO- PYRAN-2 29 \ 0 CH3 CARBONYL)
WE2@H0RIENYL - THI OPHENE- 2- CARBOXYLI C CARBOXYL| ECBCADI03/001912
CH3 3-[ | SOPROPYL
6- DI HYDRO- 2H PYRAN-2 30 \ N 0 CARBONYL) - AM NQ - 5-

- (5- METHYL -

-~

(5 - METHYL -

H3C1CH3 3,

- AM NO

-5- ++

+++

0 PHENYL- THI OPHENE- 2- OH CARBOXYLI C ACID O 151 WO
2004/ 052885 PCT/ CA2003/001912 #NOW? 0 CH3 3-
XY- 4- METHYL- o CYCL OHEXANECARBONYL)

[ (20 kY

N CH

( TETRAHY
+++{ OT
oCHB 3-
32
- S- PHENYL
(4 {METHYL

PYRAN- g YL)

3

/[ 1SM OH AM NQ - 5-
IC ACID NSChlZl

i
ISOP _MOBHE lgv(]

CARBOXYLIC ACID

PHENYL-
H3C11)
ETHYL-

+

N3 - [

11

4- [ (2-CARBOXY ~5-PHENYL -
THIOPHEN -3-YL) - (4~
METHYL -
CYCLOHEXANECARBONYL) -
AMINO] -1-METHYL -
PIPERIDINIUM; CHLORIDE

++4

12

CH,

3-[(2-ACETYLAMINO -4-
METHYL -
CYCLOHEXANECARBONYL) -
ISOPROPYL -AMINQ] -5~
PHENYL -THIOPHENE -2 -
CARBOXYLIC ACID

++

13

3-[(4-METHYL-
CYCLOHEXANECARBONYL) - (4 -
0X0-CYCLOHEXYL) -AMINO] -
5-PHENYL -THIOPHENE -2 -
CARBOXYLIC ACID

4+

14

3~ [(4-METHYL-
CYCLOHEXANECARBONYL) -
PYRIDIN-2-YLMETHYL ~
AMINO] -5-PHENYL -
THIOPHENE -2 -
CARBOXYLIC ACID

+it

15

3-[ (4 -HYDROXY -
CYCLOHEXYL) - (4 -METHYL -
CYCLOHEXANECARBONYL) -

AMINO] -5-PHENYL -
THIOPHENE -2 -CARBOXYLIC
ACID

+++
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CYCLOHEXANECARBONYL) - (1- CH3 NMETHYL-PI PERI DI N-4- 33
O YLMETHYL)-AM N(QJ -5- +++ S OH PHENYL O

W R0DR5BBE- 2- CARBOXYLIC ACID 3 - [ (4 - METHYRCT/CAR003/001912

CYCLOHEXANECARBONYL ) - 34 N ( TETRAHYDRO- THI OPYRAN- 4-
O +++ OH YL) -AM NJ -5-PHENYL- S
THI OPHENE- 2- CARBOXYLIC ACID C H3C. 1.:13 - { [ (2

- CARBOXY - 5 -PHENYL - N 0---~ THI OPHEN-3-YL) - (4-
METHYL 35 N /C/ ~, CHa CYCLOHEXANECARBONYL) - +++
AM | METHYL} - 1- METHYILL- p PI PERIDINI UM CHLORI DE

152 | WD 2004/ 052885 PCT/ CA2[)03/ 001912 #NOWP NHR cni . |
CH3C{1) "|3 3-[(2-AM NO 1- METHYL- N J ETHYL) - (4} METHYL
36 CYCLOHEXANECARRGNYL) - [++ S CON AM NO - 5} PHENYL-
THI GPHENE- 2- CARBOXYLI C ACI D

OH
\
3- [ (4 -HYDROXYIMINO -
b CH, || CYCLOHEXYL) - (4-METHYL-
16 N \(%/ CYCLOHEXANECARBONYL) - .
X © AMINO] -5 -PHENYL-
OH .|| THIOPHENE -2-CARBOXYLIC
sk ACID
H,C.__CH,
I CH, || 3- [ISOPROPYL - (4-METHYL -
At CYCLOHEX - 3 - ENECARBONYL) -
17 s OH AMINO] -5-PHENYL - 44
I THIOPHENE - 2 - CARBOXYLIC
ACID

3-[(1-AZIDOMETHYL -2-

CI’h-N=N
cl
H,C \"Q/ METHYL -BUTYL) - (2,4 -

DICHLORO -BENZOYL) -

18 N
Y & & AMINO] -5-PHENYL - T
S OH THIOPHENE -2 -CARBOXYLIC
(o]

ACID

H,C Hh 2- [(2-Carboxy -5-phenyl -
N-H thiophen-3-yl) - (2~
19 H,C chloro-benzoyl) -amino] - +
N 3-methyl -pentyl -

'Y o a ammonium
s OH
i 0 _
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0SO3- [ (4 -METHYL N T/\ CHa CYCLOHEXANECARBONYL)
37 (1, 1- Dl OXO- HEXAHYDRO- +++ \ O THI OPYRAN- 4- YL)
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Y [1,3]1DIOXANE -2-
22 / \ oH CARBONYL) -AMINO] -5~ -+
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Ha°‘<N S [ (2 ~HYDROXY -4 -METHYL -
" - ‘\}3 OH CYCLOHEXANECARBONYL) - .
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CYCGLOHEXANECARBOWLY S 0 || Sopressve. AW /et +{+  F
TH [ORENE- 2- CARBGIKYLTC Al BYCYER-ANECEsOTH) - et
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N [ISOPROPYL - (4 -METHYL -
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28 Ty © on AMINO] -5 - PHENYL -
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s~ B ‘ AMINO] -5-PHENYL - T
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WEARBO¥RS C ACID H3C CH3 Y 3- [ (2- HYDROXY- 4- NEGHYCA2003/001912
NCH3 CYCLOHEXANECARBONYL) - O OH | SOPROPYL -AM NO| - 5
- (4 - 620/ \ s OH METHOXY- PHENYL)- +++ H3C O
THI OPHENE- 2- CARBOXYLIC ACID 1/OH iN-
3-[(1- FORMYL- PI PERIDIN- Q CH3 4-YL) - (4-NMETHYL 63 N
cycl CARBONYL) - AM NO| - 5- PHENYL- +++ rS~ OH

THI OPHEN -Z-MI%?gYLIC 0 A@ D 3-[N ,N-Dnethyl-N(4-
N net hyl | 64 N | ohexanefar honyl e pi L) -3 :
hydrrazi noj - 5- phenyl - / Qt 1tgp§@agx wea@lhyliec S O
aci d 50 158 WD 20104/\052685|| PCT/ CA2088£001912 H3C, 3 -
[ ( j “METHYL.- /\ © CYCLOHEXANECARBONYL) -~
s OH AMINO] -THIOPHENE -2 -
o

F

CARBOXYLIC ACID

Q 5- (3-FLUORO ~PHENYL) -3 -

MC% [ (4 -HYDROXY - CYCLOHEXYL) -
4-METHYL~

51 ) ( ++

! N on CYCLOHEXANECARBONYL) - *
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(2, 4-DICHLORO-BENZOYL) - 67 ( QO AMNO-5-PHENYl / S CH
THI QPHENE- 2- CARBOXYLIC 0 ACID ©OS 3-[(4- METHYL- CH,
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o s° PIPERIDINIUM; CHLORIDE
e
HyG
s 4-[[2-CARBOXY -5- (4-

N
Q CH, || CYANO-PHENYL) -THIOPHEN -
%/ 3-YL] - (4-METHYL -
5 +
8 N \ CYCLOHEXANECARBONYL) - +E
/ V. Bn AMINO] -1-METHYL -
eN sz PIPERIDINIUM; CHLORIDE

157



0 ACID 159 WD 2004/ 052885 PCT/ CA2003/001912 0 O "N

CH3 3 -

[ (1- METHANESULFONYL -
WO ai3/08833HYL 70 CYCLOHEXANECARBONYL) -

Pl PERI DI N- 4- YL)
+++

- (4-

e NPAVCALY03/001912

-5- PHENYL C8, H THI OPHENE- 2- CARBOXYLIC ACID H3C o H N

3-

71 CH3 CYCLOHEXANECARB ONYL)

[ (1- METHYLCARBAMOYL- Pl PERI DI N-4- YL) -
/'s\ 00N M ND|

(4-
-A

- 5- PHENYL- THI OPHENE- 2- CARBOXYLIC O ACID C1

MVETHYL

3-[N(2,4-Dichloro- -N,_bhenzoyl) -N , N -dinethyl
72 IN O hydrazitRol - 5- phenyl}- +++ O
t hijopherje- 2- ca ylic aJ:l 6l- (aScfdok prENYL) -3 -
5- (L4- FLUORO PH L) 3~ 5,43- [ HYDROXXY CYCLABHAYL-) - ( 4-
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° CARBOXYLIC ACID
H,C._CH
YT 3-[(2-HYDROXY -4 -METHYL -
MV || CYCLOREXANECARBONYL) -
62 7\ % 4 OH ISOPROPYL -AMINO] -5- (4- .
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HN N . (2,4 ~-DICHLORO -BENZOYL) -
67 @/ﬂ\'{o AMINO] -5-PHENYL~ |  =ewes
S OH THIOPHENE -2 - CARBOXYLIC
o} ACID
Q
S .
3-[ (4 -METHYL -
Q cn. ||CYCLOHEXANECARBONYL) - (1-
68 NM * ||0X0-HEXAHYDRO -THIOPYRAN - .
@ﬂ\\(%” 4-YL) -AMINO] -5-PHENYL -
s THIOPHENE -2 -CARBOXYLIC
0 ACID
HG
N 5- (4 - FLUOROPHENYL) - ( (4-
é\) METHYL -
CYCLOHEXANECARBONYL) -1-
69 ; NMC% (METHYL ~-PIPERIDIN -3 - ey
7\ O YLMETHYL) -AMINO) ~
F s THIOPHENE -2 - CARBOXYLIC
0 ACID
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(4- METHYL- H, CYCLOHEXANECARBONYL) 77 AM NQ - 5- PHENYL-

+++

+++

AM NJ - 5- PHENYL- /

THI OPHENE- 2- CARBOXYLI C ACID HO 5-(3, 4-Di

FLUORO- PHENYL) - 3-

(4- METHYL- CYCLOHEXYN +++

of f THI OPHENE- 2- CARBOXYLIC s ACID 0 0. OH O
W@20044588RBOXY- CYCLOHEXYL) - (4- M ETHYL 78 N cHPCT/CA2003/001912
CYCL OHEXANECARBONYL) -

OH

oH3 [ (4- HYDROXY- CYCLOHEXYL) 79 O

OH OFf ECARBONYL)-AM NJ F o

THI HENE- 2- CARBOXYLILC ACID E 161 \WO 2004/052885
PCT/ CA20 3/ 001912 o HO 5' - ACETYL- 4 [(4 HYDROXY-
CYCLOHEXYL N~f%v5H - (4- METHY

CYCI-O—|EXANEC‘ARB
AM NO| - 2, 2' ] B
3- [ ( 176ARBAMOYL- DI N

+++

c8,H

oty

CYCLOHEXANECARBONYL) -
AMINO] -5-PHENYL -
THIOPHENE -2 -CARBOXYLIC
ACID

RHZN-~ O N

+++
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HyG
i

(
_M,CH

@/C&H/OOH
0

3- [ (1L-METHYLCARBAMOYL -
PIPERIDIN-4-YL) - (4-
METHYL -
CYCLOHEXANECARR ONYL) -A
MINO] -5-PHENYL -
THIOPHENE -2 - CARBOXYLIC
ACID

+++
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Ci

/
—N, <
N 0
(0]
/
(0]

3-[N-(2,4-Dichloro-
benzoyl) -N',N' -dimethyl -
‘hydrazino] -5-phenyl -
thiophene -2-carboxylic
acid

+++
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5-(4-FLUORO-PHENYL)-3-[(4-
HYDROXY-CYCLOHEXYL)-(4-
METHYL-
CYCLOHEXANECARBONYL)-
AMINOJ-THIOPHENE-
2-CARBOXYLIC ACID

bt

74

Ha(‘\N ~/<o

D

[o]

3-{(1-METHYLCARBAMOYL-
PIPERIDIN-4-YL)-(4-METHYL-
CYCLOHEXANECARBONYL)-A
MINQ}-5-PHENYL-
THIOPHENE-2-CARBOXYLIC
ACID

44
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4-YL)-(4-M ETHYL 81 N/ -! CH3 CYCLOHEXANECARBONYL) -

-\ _ AM NJ oH 5- PHENYL- THI OPHENE- 2- s CARBOXYLI C

w0880 N 3-[ (4- METHYL- ¢ CYCLOHEXANECARBONMUN/€ARO03/001912
(7- OXO- AZEPAN-4-YL) 82 0 0 AM NQ - 5- PHENYL- +++ .
THI OPHENE- 2- CARBOXYLIC s coZH ACID 2 o\ lii\"_ 0 N
3-[(1-AM | NOOXALYL CH, PIPERIDI N-4-YL)-(4-METHYL 83
CYCLOHEXANECARBONYL) - +++ N AM NJ - 5- PHENYL- O

+++

THI

OPHEN

E- 2- CARBOXYLIC S coZH ACID 162 WO 2004/ 052885

PCT]|
N C
THI

/ CA20
BENZ
OPHEN

D3/ 001912+ CH3 1CHB \ 3-[ ETHYL- (4- METHYL- 84

OVL) - AMNQLO5- PHENIYL-  +++

E 2. C‘AR LLC AQI D OBH@-METHYL:
CYCLOHEXANECARBONYL)-

(1-METHYL-2-OXO-PIPERIDIN-

N
78 & YO/ 4-YL)-AMINOJ-5-PHENYL- T
A e THIOPHENE-2-CARBOXYLIC
2 ACID
o} OoH
 3-[(4-CARBOXY-
CYCLOHEXYL)-(4-METHYL-
! CYCLOHEXANECARBONYL)-
76 N AMINO}-5-PHENYL- A
/\ 0 THIOPHENE-2-CARBOXYLIC
s : ACID
(o]
\
N 3-[(1-CYANO-PIPERIDIN-4-YL)-
(4-METHYL-
ot || CYCLOHEXANECARBONYL)-
77 (% AMINOJ-5-PHENYL- T
I N % THIOPHENE-2-CARBOXYLIC
s ACID
o}
O\/OH
' - 3-[(4-CARBOXY-
_ CYCLOHEXYL)-(4-METHYL- \
: CYCLOHEXANECARBONYL)-
78 N RO AMINO]-5-PHENYL- e
SM THIOPHENE-2-CARBOXYLIC
S ACID
o]
HoO
Q 5-(3,4-DIFLUORO-PHENYL)-3-
o, ||[(4-HYDROXY-CYCLOHEXYL)-
70 ”‘<0 - (4-METHYL-CYCLOHEXAN e
! N on ECARBONYL)-AMINO]-
; S THIOPHENE-2-CARBOXYLIC

ACID
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H cH, 5-(4- ACETYL- PHENYL) - 3-[ ( 4-
HYDROXY- CYCLOHEXYL) - (4- METHYL 85 0
AM NCJ - THI OPHENE- 2PCTH1842003/001912
[ (4- HYDROXY- 4- METHYL-
CYCLO H EXYL) - (4-M ETHYL 86 CYCLOHEXANECARBONYL) -
S OH THI OPHENE- 2- CARBOXYLIC 0

WEYOLQFIREA
CARBOXYLI

0 AM NO

- 5- PHENYL-

NECARBONYL) - +++

C ACID HO CF cH3 3-

~ _.__._/_._

/' S\ off

ACID OH cH3 3-[(3- HYDROXY- CYCLOHEXYL) - (4- METHYL- 87

CYCLH_IEVI\I\IEPI\DDN\NL) +4+4+ 0 AM Nq - 5- PHENYL- ', off
TH QPHENE. 2- CARBEXYLI C  ACI|D : %0%4 HYD
ROXY- 4- M [ETHYL- OH EXYL) 2T
CYCLOHEXANECARB l{vﬁvl‘”s o AM N NYL- YCH
TH QPHENE- ZDCARB LbC o /—\QHJCQCLGJQ xM@cZA@QéNQts)zsss tE
PCT/|CA200[3/c : AMINO}-[2,2'|BITHIOPHENYL-
5 5-CARBOXYLIC ACID
N~ 3-{(1-CARBAMOYL-PIPERIDIN-
4-YL)-(4-METHYL-
, || CYCLOHEXANECARBONYL)-
81 N‘M AMINO}- | 4
I N o 5-PHENYL-THIOPHENE-2-
S CARBOXYLIC ACID
[0}
N
3-[(4-METHYL-
i, || CYCLOHEXANECARBONYL)-
82 ”7(0 (7-OXO-AZEPAN-4-YL)- es
B AMINO}-5-PHENYL-
e THIOPHENE-2-CARBOXYLIC
: ACID
NH,
O}/l\\
o}
N 3-[(1-AMINOOXALYL-
O, || PIPERIDIN-4-YL)-(4-METHYL-
83 CYCLOHEXANECARBONYL)- e
N AMINO]}-5-PHENYL-
& THIOPHENE-2-CARBOXYLIC
NN Ncop ACID
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CH,

3- [ ( 3- HYDROXY-

CYCLOHEXANECARBONYL) 89 0_;
W@G200H0EBBIENE- 2- CARBOXYLIC o0 ACID OH g 3-[ ( 3- MYDRA2063/001912

CYCLOPENTYL) - (4 METHYL 90 CYCLOHEXANECARBONYL) - +++

OH AM NJ - 5- PHENYL- THI OPHE- \ s 2- CARBOXYLI C ACI D +++

| G50 <6M ++ I Cso 5M20M + I C50 >20M 5 Exanple 37

Eval uati on of conpounds in The HCV RNA-
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Dependent RNA

nerase Assay The follow ng references are all
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3-[(4-HYDROXY-4-METHYL-
CYCLOHEXYL)-(4-METHYL-

CYCLOHEXANECARBONYL)-

AMINO]-5-PHENYL-
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ACID

+++

87
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3-[(3-HYDROXY-
CYCLOHEXYL)-(4-METHYL-
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+i+
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3-[(4-HYDROXY-4-METHYL-
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ACID

dbt

163



i ncorporated by reference. Conmpounds were eval uated
using an in vitro polynerase 5 assay containing
w@ookfosmes r econrbi nant HCV RNA- dependent RNA ppCT/0R2@S001912

(NS5B protein). HCV NS5B was expressed in insect
cells using a reconbinant bacul ovirus as vector. The
experinmental procedures used for the cloning,
expression and purification of 10 the HCV NS5B protein
are described below. Follows, are details of the
RNA{dependent RNAopol ynerase assays used to tlest the

conpounds. Expyessi on of tpe teinlin

i nsegct' cegl l's: T %ég@i M\gm\},_[e NS5B
pr of eigg cEf HCV- Ble—(Stf ai n, eomHaJ@NEbARBWLaﬁrpl ified
by PCR usi o s’ NSENAHBOLb-PHENYL,

(5' { GCTA( A TGT CCTINCAORTENS 2P ARBANYLISN ONS5 3
(5' 1 CTCGAGET CGAGCETCCATCAEI TGERGAGACH ) and t he
plasmd pCD 3.8-9.4 as tenplate (Tonei et 20 al, 1993)
NESNheb' and XmwoNS53' coptain two Nnel and [Xhol

SItPS (ur 5), respectively, atf their
5 end. ragn&xm Hvxalsox:\k-oned in the
bact erj al -E’MML) (NMEE

bet pedh HL%\; 0 28H
generate ' s | ater
usefd as llate 80 PCR a 5|Ifcht c%dl ng
regfon, using the priners \ISSB-H9 (5'

ATACATAT TAGCATGTCAATGTCCTACACATGCG 3 ) and—NS5B8-R4

(5" - GGATCCGGATCCCGITCATCGGTTGEGGAG 3" ). NS5B- H9 spans
30 a reg¥toh Mo XSpMucl eotides in the plasm d pET -21b
followed by the translation initiation codon (ATG and
165 WO 2bb41%s 2%‘%2%1‘/ CA2003/ 001912 8 nucl eotide's
correspopdidng he 5 end of the NS5B coding region
(nt 7590- 7607 t he HCV sequence with

Example 37 Evaluation of compounds in The HCV RNA-
Dependent RNA Polymerase Assay

The following references are all incorporated by
10 reference:
1. Behrens, S., Tomei, L., De Francesco, R. (1996)
EMBO 15, 12-22
2. Harlow, E, and Lane, D. (1988) Antibodies: A
Laboratory Manual. Cold Spring Harbord Laboratory.
15 Cold Spring Harbord. NY.
3. Lohmann, V., Kérner, F., Herian, U., and
Bartenschlager, R. (1997) J. Virol. 171, 8416—8428
4. Tomei, L., Failla, C., Santolini, E., De Francesco,
R., and La Monica, N. (1993) J virol 67, 4017-4026
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t he accessi on nunber Mb8335). NS5B-R4 contains two
BanmHl sites (underlined) followed by 18 nucleotides 5
w@ormessendi ng to the region around the stop cPADOARNW3/001912
the HCV genone (nt. 9365-9347). The anplified
sequence, of 1.8 kb, was digested with Nhel and BanH
and |igated to a predigested pBlueBacli plasmd
(I'nvitrogen). The resulting reconbinant plasnmd was 10
desi gnat ed C{J.BaC/ NS5B. Sf9 cells were co-transfected
Wi t P -3CepsidRadENSsBent agatlientiwn h1d/ r6fo31 is
i near] @cgnd[otEJ% l.aviru I nvitrogen), as described
in theh?ran fac#&geif){’sf‘%%%%gggl'. Fol | owi ng two rounds
of plaque purification, an NSSB -reconbi nant 15

bac ' , s.isolated. .The .presence of
t helerogl¥)g%§%avﬁ?§ lbl\é% & TS Fetidt r’ﬁlﬁgﬂ By YRSt
bl btasgadl genisaiHard pwranded are;omblB8ht oficBaiiS5B-

i nf | s,..Uusing a bit polycl onal

ant ?% %g(riné{lgn@ NSEEJeF %.g‘ie&ﬁ%%aipﬁg e X)—I’r s-TQgdEgBonas
ve; sixpmesfed himm NSEBcpr otkl s wexipigess edcobmibmargol i .

In ' . Sf9 cells with this plaque purified

Vi r%%%&gggllgésr 61 Ned A one:d iel’?rergﬁ?ﬂ?l%} BILSUTEE a
cel lusgdnsot ytind cllcRinglO6xmeddssonl afddpar it ddtplonChEy

of . i_hf ect.i 5. .25 Preparatiq f. a_ sol uble

r oo PR O prorE3n R dpcrdPed vEHEY! ddcus asre
descetbells abbvme BNAt-Yepbadss FOBE pbiREL4 N aGohkS

wer e hgrvest edt(then washed., twi ce with phosphate

buf FEFYsE? i 1F Y PBS) CORBPWIIS30 protei ns were

sol ubi l'i zed as described in Lohmann et al. (1997)
Wi t% sone m)dg cations. In brief, 166 WD 2004/ 052885
PCTFEREDD3I Ub L5132 2SplbY RS WerEedRt Hactusedtn cepiae

steEae &DNA $hcod3ng the entire NS5B protein of HCV -Bk
strain, genotype 1b, was amplified by PCR using the
primers NS5Nheb5’ (5" ~-GCTAGCGCTAGCTCAATGTCCTACACATCEG -

3’) and XhoNS53’ (5’ -CTCGAGCTCGAGCETCCATCGETTGGGGAG -

3’) and the plasmid pCD 3.8-9.4 as template (Tomei et
20 al, 1993). NS5Nhe5’ and XhoNS53’ contain two NheI and
Xhol sites (underlined sequences), respectively, at
their 5’ end. The amplified DNA fragment was cloned
in the bacterial expression plasmid PET -21b (Novagen)

between the restriction sites NheI and Xhol, to

25 generate the plasmid pET/NS5B. This plasmid was later
used as template to PCR-amplify the NSS5B coding
region, using the primers NS5B-H9 (57 -
ATACATATGGCTAGCATGTCAATGTCCTACACATGG—3’) and NS5B-R4
(5’—GGATCCGGATCCCGTTCATCGGTTGGGGAG—3’). NS5B-H9 spans

30 a region of 15 nucleotides in the plasmid PET -21Db

followed by the translation initiation codon (ATG) and
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using lysis buffers (LB) I, LB Il and LB Il (Lohmann
et al, 1997). The conposition of LBIl was nodified to
weomasssd. 1 % triton X-100 and 150 mM NaCl t oPCEG!H2@®3501912
the amount of sol ubilized NS5B protein at this step.
I'n addition, sonication of cell extracts was avoi ded
throughout the protocol to preserve the integrity of
the protein structure. 10 Purification of reconbi nant
NS5B using fast protein |iquid chromatography (FPLC):
Sol tbPEcNSsBige dt et urespontienG3d ridet |50nemﬁ30ﬂ!1ihﬁ1§1®5130
o] s 0 n i 0; t hen | ,
: n\c/:\ﬁ:rk?gtlgg ba% ccr)}lsvi (si%e'vmﬁié %E DZ%%J} slergﬁzglregygvbgg%en?e with
( AmdthehafRrepakemaivaberf BE8 B Hirs aTSSB_GRzLasodesFﬁsk bﬂ\gb by
Behr; ek 4 . 0 teerl al -was cl eare
by (?%ﬁ’tﬁgi fgﬁg%?u §)n %g%l:%g@& %ﬁa OQ'%& Egt H%SHW‘%}QFS
ust rgraesyunding dro CBeckeminn akoenduphke nat@ntcoms 26

fur r 8 t 0 h c ncentratjon to 200
mvi tgﬁg Is{‘gts%%ﬁ%}let Io()lllltl'\ggé%%,g%m th a ffoffPate st 1

m / geAueree a & M. 8HKB; apds )dihepartinweoh uNRef Al ﬁﬁmﬁ
oL TR oGRS 1, A0 LSS et P e sham

Phar naci a) . und “pror el _

f r adfhvhsrogming Theontsulltoiisy hslaebmgm@h@rgla@ﬁntig. Rako
1 ne. 5B- cont ai ning fractions
e 8o T B ML ooy P e e tranetecte
pol yachy} amg d gehephess | aRRLaskSw{SPS - RAGE |

followed by western blotting using the ant -NSSB_ 30‘
ant h%ﬁ?%’n’ﬁ%%d DG Vi BRs AINA  (Zpubtreneilt. we Heactiloms

et Fatd fer ed 16
VO o e O s taTs BoEr Y e oheds

NaPB# PR PusdLisgtieer Gin, NG5B -reroohina00 and 10

my Ea_a_uld’lﬁiirntﬁ,aBEQSIégBFQJaMSolated. The presence of
the recombinant NS5B protein was determined by western
blot analysis (Harlow and Lane, 1988) of BacNS5B -
infected Sf9 cells, using a rabbit polyclonal
antiserum (anti-NS5B) raised against a His-ﬁagged

20 version of the NS5B protein expressed in E. coli.
Infections of Sf9 cells with this plague purified
virus were performed in one-liter spinner flasks at a

cell density of 1.2 x 10° cells/ml and a multiplicity
of infection of 5.

25
Preparation of a soluble recombinant NS5B protein
Sf9 cells were infected as described above. Sixty
hours post-infection, cells were harvested then washed
twice with phosphate buffer saline (PBS). Total

30 proteins were solubilized as described in Lohmann et

al. (1997) with some modifications. In brief,
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(Amer sham Pharmaci a). The sanple was then | oaded onto
alm H Trap(r) SP colum (Anmersham Pharmacia), with

w@ 240585 rate of 0.1 ml/mn. Bound proteins WeCECA2003/001912
eluted wusing a continuous O to 1 M NaC gradi ent over
a 15 mM volunme. Eluted fractions were anal yzed by SDS
-PAGE and western blotting. Alternatively, proteins
were visualized, follow ng SDS-PAGE, by silver ,
staining 10 using the Silver Stain Plus kit (Bi oRad)
as eSO ¥ETe byt RN iR ab TP StePssi BiveSE r &t ons

veresirestied i sf par R @ehi vitys (ﬁleean@etgwxﬁn&aﬂ&%nn

nost_active ones were pool ed, and stored as 40 %

gl yeerdir 6Pl i onthit compoeitisn |gf JEIFoVRERRERged to

FI asdiaake 05l Bt i @ /N 1000aXEM Y mARY to reduce
( STREP- FLASH ASSAY) used to eval uate anal ogues: IS

asSHF EBIREREt of ot iZeAgNEPR . PYafEdpatathon BferR0
[ 3Hn radiiekahel & dERchno2 @@iayreféztrgbe% Py aa;x%d%'d' go

dT tenplate-primer, captured on the surtace
st ridPICINR- ERRRXPLSCPAL FP | RIFRSSSse e IRtemtittyeof

Fi acq{éo%a-b%g}}{l (NEN-dJ. e Science Products inc, MA USA
SMP 103A). In brief, a 400 ng/pl polyrA solution 25

(Amer sham Phar maci a Bi otech) was m xed vol une -to-

V| pire fochBi5d B AlddnBk h9Re Nk %glﬁg gg% Erg{ctg@e
tenplate a
m ddid ghronatography AFPRY) C for 10 ni nut es.

Anneal ed tenpl ate-prinmers were subsequently diluted in
30 a Tris-HCl containing buffer and allowed to bind to
st FepiedNASE ceraitkifl ashphat s fowetnpghvas Ldtukiomaad to

16%6@@ 2 gé/§§%§§§)Pg£ég§g QQO%%%Z naterla

di scar g con‘pounéls wer e a%l?. I n am%o pli 1}»0:11 Utl on

ﬂéﬂM@W@dtb§ katddhvglseofri bh SOHAR isepharose beads
(Amersham-Pharmacia) for 2 hrs at 4°C, as described by
Behrens et al. (1996). Unbound material was cleared
by centrifugation for 15 min at 4°C, at 25 000 rpm
using a SW41 rotor (Beckman). The supernatant was

20 further diluted to lower the NaCl concentration to 200
mM and subsequently loaded, with a flow rate of 1
ml/min, on a 5 ml HiTrap® heparin column (Amersham -
Pharmacia) connected to an FPLC® system (Amersham-
Pharmacia). Bound proteins were eluted in 1 ml

25 fractiong, using a continuous NaCl gradient of.0.2 to
1 M, over a 25 ml volume. NS5B-containing fractions
were identified by sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS -PAGE),
followed by western blotting using the anti -NS5B

30 antiserum at a dilution of 1:2000. Positive fractions

were pooled and the elution buffer was exchanged
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containing 50 v\M Mgd 2, 100 mM Tris-HCL pH 7.5, 250 nM
NaCl and 5 mM DTT. The enzymatic reaction was 5

WO pooiosasetl upon addition of a 30 pl sol uti on ceort/aA2ioBgo1912
the enzynme and substrate to obtain the follow ng
concentrations: 25 pMUTP, 1 pG [3H UTP and 100 nM
reconbi nant HCV NS5B. RdRp reactions were allowed to
proceed for 2 hrs at roomtenperature after’' which 10
wells were washed three tines with a 250L of 0.15 M
NaCl 2SdtG Gh,20amM Bri%d P 739 20 dh@lesehred Ust iy a
| i quigissi t-4ildoatihani e amntoarr, (Wakhaca Mrerapelauthi | ex,
Per ki n-El mer, MA, USA). Results are shown in Table'l.
15 THYr s FRgma%iih! edheafaBRl ? gfsattdégnnilppded onto

simbal nSuGaess®byr ddisinht UihessHhe mehenea) | Yulin a
specifically described reactants and/ or operatin

condf tPBRRtst ofhP sl By/aHET-onBPBR tPRteingseera ¢Heted

preceetid, @XARRLESus 2P JF @Mut RecT ULAAIRY over a 15 m1
descrlﬁl on, one skilled in the art™ can easily

asceYP&iif t h&Llussentraationar wereramalivgecoby ERF sPAGE

| nvestd QR ARGy WhbPoulg depakbiAg: {¥ oM t Eﬁ:oggﬁ.ﬁé hersnd

scope, thereof, can maKe various chandges and 25

modi Tisrliiges of ot hewing SB6i-GACE0 bdaptlver ssaynin®us

USR0es: 4Nd HeORAh L PNS: 5 1161 YO ROO4(H1528! de scribed

S N A A allgrred{ T §§c3ﬁpoﬁﬁﬁr%]?e

f or il sEhey manpfpgturey. GOo¥iSivH fx@ctions were tested
for RdRp activity (see below) and the most active ones
were pooled, and stored as a 40 % glycerol solution at
-70°C.

15

In vitro HCV RARp Flashplate scintillation pro ximity

assay (STREP-FLASH ASSAY) used to evaluate analogues:

This assay consists on measuring the incorporation of

20 [*H] radiolabelled UTP in a polyrA/ biotinylated -oligo
dT template-primer, captured on the surface of
streptavidin-coated scintillant -embeded wmicrotiter
Flashplates™ (NEN Life Science Products inc, MA, USA,
SMP 103A). In brief, a 400 ng/pl polyrA solution

25 (Amersham Pharmacia Biotech) was mixed volume -to-
volume with 5' biotin-oligo dTis at 20 pmol/pl. The
template and primers were denatured at 95 C for 5
minutes then incubated at 37 C for 10 minutes.
Annealed template-primers were subsequently diluted in

30 a Tris-HCl containing buffer and allowed to bind to

streptavidin-coated flashplates overnight. Unbound
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or pharmaceutically acceptable salts thereof;

wherein; Zis 3-7 nenbered heterocycle or 3-7 nenbered
weyekosdskyl ; Y is 6-10 nenbered aryl; X is 3-1PCT/CA2003/001912

menbered cycloalkyl; mis an integer fromO0-1;

provi ded that when Y is unsubstituted phenyl then X

i s other than 4-nethylcycl ohexane. 2. A conpound
~according to claim1, wherein Zis W P( )qg R13

wherein; Wis CRIOR11, S (O n, 0 or NR12; wherein, n

i's mREeTing Yy DoreS2dssePETEsE0URG0 #dded R Ay

R11 ar %o@ﬁ%ﬁ]oh nEePRRRLENtL Ya: Cmﬁﬁn Jer ams b Glsif al kyl,
C6-10 aryl, C3-10 heterocycle, -10 heteroaral kyl,

C6- f@néﬁankyg SCOMact:- 61 H R‘}M Tresg - -BCl gpikyT Gxy 250 mM
hydngol a6 & Ot O 1R 0eRAMhARIL 2Eect alen.d dsoget her .

to form=0, = =N-Ra, wherein Ra Is roxyl or
C13 GLnthl%?ltedeQOIi fdditgeneohlkyd0 rd @0114ta¢1ylcor¢a3nlzg

h 'in el O
Gloy Rergtar ST RRERRON] i R el O

fr orﬁonﬁsntrati@n%n 25n1MgBTP f romd@- 2;’HR1BTP saminelo@r nM
glbgﬂ tslﬁ(.kiﬁtl\fsts ?ntRﬁ%hre% tﬂ%’ﬂ%q&efé atllowed to
i ndepen y chosen from ogen
SO3Rfroc8e2REor FD3RAsRAL @QNRgﬁmpe@lature after which
10 wells were washed three times with a 250uL of 0.15 M
NaCl solution, air dried at 37 C, and counted using a
liquid scintillation counter (Wallac Microbeta Trilex,

Perkin-Elmer, MA, USA). Results are shown in Table 1.

15 The preceeding examples can be repeated with similar
success by substituting the generically or
specifically described reactants and/or operating
conditions of this invention for those used in the
preceeding examples.

20
From the foregoing description, one skilled in the art
can easily ascertain the essential characteristics of
this invention and, without departing from the spirit
and scope thereof, can make various changes and

25 modifications of the invention to adapt it to various

usages and conditions.
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6 al kyl, C2-6 al kenyl, C2.6 al kynyl, C6-12 aral kyl,
C6-12 aryl, Cl.6 al kyl oxy, C2.6 al kenyl oxy, C2-6
wa@bdogoyissxy, C6 12 aryloxy, C(OC -6 al kyl, C(EY1T2AZ003/001912
al kenyl, C(O C2-6 al kynyl, C(OC6-:L2 aryl, C(O C6-3.2
aral kyl, C3_10 heterocycle, hydroxyl, NRgRh, C(0)ORf,
cyano, azido, am dino or guanido; wherein Rf, Rc,
Rd,,Rg and Rh in each case are independently H, Cl-6
al kyl, C2.6 al kenyl, C2-6 al kynyl, C6-10 aryl, C3_10
het gitedydisecleBnad®: heteroaral kyl or C6_10 aral kyl; or
Rc and Rd are taken together with the' oxygens to form
a 5 to 10 nenbered heterocycle; or Rg and Rh are taken
t ogelt-her Aviadwpolpdnpf rogemlat:o forma 3 to 10 nenbered
heterocycle. 171 WO 2004/ 052885 PCT/ CA2003/001912 3.
A conpound according to cl & I rein Zis 6-7
menber ed het erocycl e.or 6-7 meghe cycloal kyl. 4. A
conmpound according to claiml1l/ wherein Zis
cycl ohexyl, piperidinyl, _6 al kyl)- piperidinyl,
hexahydr ot hi opyr anyl , (V2 ot n@ﬁpylazepanylg :
N-(Cl.6 al kyl)-pi peri di nyl m8t hyl t et rahydr opyranyl ,
pi peridinyl methyl, pyridinyl, @yridinylnethyl,
t et rahydrot hi opyranyl, dioxol anyl met hyl or
di oxany| n@f BARTRRFERt { ep et Recenseble sdshsbpraedd or
substituted by one or nore substituent chosen from
hal ogen, nitro, nitroso, SO3Rf, SO02Rf, PO3RcRd,
CONRgRh, @re®eing| kyl, C2.6 al kenyl, C2_6 al kynyl,
C6_12 ar V] - _Gb- I Y, |
al kenyl o%fﬁyécf_?mgﬂﬂ%/% o&ef,(&?gzzel%ga%ﬁ%x@, %({ CGJ)r&Id- 6
al kyl , C(@@@»agkyal kenyl, C(O C2-6 al kynyl, C(O) C6-12
aryl, C(0O) C6-12

Y is 6-10 membered aryl;

X is 3-10 membered cycloalkyl;

m is an integer from 0-1;

provided that when Y is unsubstituted phenyl then
X is other than 4-methylcyclohexane.

2. A compound according to claim 1, wherein Z is
W
ol )q
R13
wherein;

W is CRlDRlll S(O)n, 0O or NR]_Q;

wherein, n is 0-2;
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aral kyl, C (O NHRf, C3-10 heterocycle, hydroxyl,

NRgRh, C(O ORf, cyano, azido, am dino or guani do;
wob@ros2ssRf, Rc, Rd, Rg and Rh in each case arBCT/CA2003/001912

i ndependently H, Cl1 6 alkyl, C2_6 al kenyl, C2_6

al kynyl, C6_10 aryl, C3_10 heterocycle, C3-10

het eroaral kyl or C6-10 aral kyl; or Rc and Rd are taken

together with the oxygens to forma 5 to 10 nenbered

het erocycl e; or Rg and Rh are taken together with.the

ni trogen RtoapPerRiad3eterdln imdependeniier athoopnl ros. HA

conmpound ac! ' ). clglm 1 wherei I

.cycl ohex@?%%ﬁ%ggt%)mg c'i)nf gﬁ%)os?llet%?ggy%ge'oncea"c?r

mor e substfterRradhodenCiromirdkygens (POXREs alkgl, WD,

2004/ 052885, AL/ 9 gRh, C1_6, alkyl,
C6_12 aral ky}(, ﬁ%ggéﬁg?i %_fé&gg kyl oxy, C (0) Cl1.6

al kyl , C3°Z(Rheded dtiycdes HakdmoxphetINRgRIy, f6i0) ©0f % or
cyano; ber€l n : d; [ h case are .
independ\gﬁltel%’H@;eT&?%ﬁgl Jksi?lrh.’ E{Y(a%&é%%p%ﬂncgl‘é@&gy&fng
to clai mi: wheeitr-Zallkyl pipeni diupll, Gnsubstdtatioegcde,

substitutgd b re.substituent c nfro

nal ogen. - SoaR=CSEoREEITY 6 Vs, 120hr G R
C6_12 arydr @Gls 6lkmldéyyoxy, C(OC -6 alkyl, C (O

NHRf, C3_10 heterocycle, hydroxyl, NRgRh, C(OOf or

cyano; wherein Rf, Rg and Rh in each case are
i ndependehtilsy ad dant&fef fddaylL-37. A conpound according

L0 Lok 1 2Dk Sl 4GB 3L K1) -ptper o
substituent chosen from hal ogen, SO02Rf, CONRgRh, Cl_6
al kyl, Cﬁiézis one or more optional substituent each of
which is independently chosen from halogen,
nitro, nitroso, SO3;REf, SO.RF, PO3;RcRd, CONRgRh, Ci.
¢ alkyl, Cz.¢ alkenyl, C, alkynyl, C6-12 aralkyl,
Cé-12 aryl, Ci.¢ alkyloxy, C,.s alkenyloxy, C..e
alkynyloxy, Ce.12 aryloxy, C(0)Ci¢ alkyl, C(O)C,.e
alkenyl, C(0)Cs.s alkynyl, C(0O)Cs.12 aryl, C(O)Cs.1n
aralkyl, Cjz.ip heterocycle, hydroxyl, NRgRh,
C(O)ORE, cyano, azido, amidino or guanido;
wherein Rf, Rc, Rd, Rg and Rh in eéch case are
independently H, Ci;.s alkyl, Ca.s alkenyl, C,.¢
alkynyl, Ce.10 aryl, Ci_1g heterocycle, C;_1
heterocaralkyl or Cg.io aralkyl;
or Rc and Rd are taken together with the oxygens
to form a 5 té 10 membered heterocycle;
or Rg and Rh are taken together with the nitrogen

to form a 3 to 10 membered heterocycle.
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aral kyl, C6_12 aryl, Cl1.6 al kyloxy, C(O) Cl-6 al kyl,
C(ONHRf, C3 10 heterocycle, hydroxyl, NRgRh, C (O
w@rG§0405288yano; wherein Rf, Rg and Rh in each cRGBCAR®3/001912
i ndependently H or Cl1L 6 alkyl. 8. A conpound according
to claim4, wherein Zis cyclohexyl, piperidinyl or
N-Cl.6 al kyl- piperidinyl. 9. A conpound according to
claim1, wherein Xis 6- nenbered cycloal kyl. 173 WO
2004/ 052885 PCT/ CA2003/ 001912 10. A conpound
accér-di ng comppaidh accayddnai hoxclsim ol yhexgin Z is 6 -7
unsubsti y%)é_t' d.by: 0 r
substi t utér%?@gﬁgéeﬁ r grﬁy%glgoagné ﬂie[%ér}%b,efgre}il ??gég?lkyl'
SO3Rf, SO02Rf, PO3RcRd, CONRgRh, Cl1_6 alkyl, C2_6

al kenyl , . 2.ar vl Laryl .
ClL. g'al kAIC%gyP%%gé% (1<I(e5[(r%;l o§§,% l'gl%l?%-éflgx%,ls
C6_12 ardyotphegy) Qimraldipyl, QMOG2s alkallkenyl, C
(O C2_6 Ay k ( O 8-

aral kyl , pg&%%;&kﬁé:’ k%‘f%,é%é:g{r%g&r&ggl'h?gg%%l
NRgRh, CiO:rbRiazeyamol,, 3z (@0, abkyl hoigenjdanydoethyl,
wher ei n nd_Rh_] .

[ ndependget’tlrgﬁwﬁgq{%q‘ﬁky P@éﬁ%ﬁg’ﬁ&g né?’ § ! %%éldmyl !
al kynyl , p@&if0ngtyéthyd3- ltethehpdooiclopyré8y10
het er oar aJ.kyl - or Q.aral kyl: or- Rc.and Rd are taken
L oget her PrRLEREBsRane? By ket FieA o 2K
het er ocydage ap Bgsalngt iRutateot akeérstiageekiebywohd dhe

nitrogen_ to fo 3 to 10 ne er e eteroc ﬂ:‘?' 11.

A corrpouﬁrﬁ’rgcgg{’%}h M g%‘gfsﬁ{ll, %g}agoﬁeﬁ’lé o

cycl ohexylitsubst i sofre] Bp.Rfhe RoLROBA £ CINRSRIAL, USRts
alkyl, Cs.s alkenyl, C,.s alkynyl, Cs.12 aralkyl, Cs.
12 aryl, Cis alkyloxy, C,.s alkenyloxy, Ca.s
alkynyloxy, Ces-12 aryloxy, C(0)Ci.¢ alkyl, C(0)Cy6
alkenyl, C(0)C,.s alkynyl, C(O)Cs.12 aryl, C(O)Cs-12
aralkyl, C(O)NHRE, Ci.;p heterocycle, hydfoxyl,
NRgRh, C(0QO)ORE, cyano, azido, amidino or guanido;
wherein Rf, Rc, Rd, Rg and Rh in each case are
independently H, Ci.6 alkyl, C,s alkenyl, Cs.
alkynyl, Cs.10 aryl, Ci.io heterocycle, Cs_io
heterocaralkyl or Cs.i0 aralkyl;
or Rc and Rd are taken together with the oxygens
to form a 5 to 10 membered heterocycle;
or Rg anleh are taken together with the nitrogen

to form a 3 to 10 membered heterocycle.
5. A compound according to claim 1, wherein Z is

cyclohexyl unsubstituted or substituted by one or

more substituent chosen from halogen, SOIRE,
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chosen from Cl1_6 al kyl, hal ogen, C2_6 al kenyl, C2.6

al kynyl or Cl1_6 al kyloxy. 12. A conpound according to
w@b@insBss wherein X is 4- nethyl -cycl ohexyl orPCT/CA2003/001912

2- hydr oxy-4- et hyl - cycl ohexyl. 13. A conpound

according to claim1, wherein Y is phenyl

unsubstituted or substituted by one or 174 WO

2004/ 052885 PCT/ CA2003/ 001912 nore substituent chosen

from hal oge nitro, roso, S03 S ,

CONRgRn, C%&T RgRLy k§1-s Eéf}é raFrenyAra eyt Qéﬂw 1~f2
ara|ky|,a@§yléﬁyar@10 d;k_@l&ykylogm,h@ﬁeﬁoé&&B@yloxy
C2_6 al kynyl oxy, 12 ar ong ﬁé?(ﬂ 6 al kyl,

C( O) C2- 6 HYAFRERY I N@Tilb) C )%r 19y IFYPR¢ (O C6 12

aryl, C Wkr@@nlﬁf Qi@'dﬁﬁ' RhC{O) MR ca63_40e

heterocycle ydrox NR o cyano, azi do,
ani di no dﬂdﬁeﬁﬁﬁﬂ%tﬂYﬁhéFég GRflkﬁi Rd, Rg and Rh in
each case are independently H Cl1.6 aIkyI C2.6
al kenyl, C2_6 alkynyl, C6_10 aryl, C3_10 heteroc cl e,
C3- 50 hét @p@apanﬁy@cq&rdeegle%?ém@ T YPeREIRNY

are taken,;t;Q9ehRgy1 V‘Aﬂs]hﬂs'ﬂ@tﬁ%é@%‘r_s supatfiensed By tenelO
menber ed "het erocycl e; or Rg and Rh_ are _taken together

with the 9% mEEgeRUbSHlFusIR shosen MPThéRgepey, SORE
het er ocy dlerght, & Coa@mﬂndc@qgoa[lcamflt ocglaidpd, ¢,

wherein Y is ﬁe subst’i tut ed % one or nore
substltuéﬁ&yléﬁwseﬂ(@%anIﬂdkyéenC( J¥HRE . S&2RP, C1_6

al kyl, Ch G, é%'ck%hexyhyéi(o%@ RrGRKY (kD oQéyano,

cyano or ‘azi A~conpound according to, claiml,
wher ei n WhegeiphBAylRg and|8h PPC%#ﬁhnﬂﬁfeaé§érdlng to

claim 2, 1‘44&%5%&1%&1? # or Ci6 alkyl.

7. A compound according to claim 1, wherein Z is N-
(C1-¢ alkyl) -piperidinyl unsubstituted or
substituted by one or more substituent chosen
from halogen, SOzRf, CONRgRh, Ci.s alkyl, Cs-i2
aralkyl, Cs.12 aryl, Ci.¢ alkyloxy, C(0)Ci¢ alkyl,
C(O)NHRf, Ci.iq heterocycle, hydroxyl, NRgRh,
C(0)Orf or cyano;
wherein Rf, Rg and Rh in each case are

independently H or C;.s alkyl.
8. A compound according to claim 4, wherein Z is
cyclohexyl, piperidinyl or N-Ci.s alkyl-

piperidinyl.

9. A compound according to claim 1, wherein X is 6 -

membered cycloalkyl.
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and g is 2. 17. A compound according to claim 2,

wherein pis 3 and g is 2. 175 WO 2004/ 052885
wWEIAARR8D3/ 001912 18. The conpound accor di ngp€DCab@BAV1912

2, wherein Wis CRIOR11 or NR12; wherein R10, R11 and

R12 are as defined in claim2. 19. A conpound

according to claim2, wherein R1O is C1-3 alkyl,

C6_10 aralkyl, C(O -Ci1-3 alkyl, C1 3 alKkyloxy,

hydroxyl or fornyl; and R11 is H 20. A conpound

according to claim?2, wherein RI3 is one or nore

opt i gnal Aségﬁﬁb&ﬁ@%c%%ﬁhngftd\*ﬁl%ﬁrd §, WAdepandentl y
chosen fromhal}ﬁgﬂl nitro, SORCH3, ~CONH2, CONHCH3,

CONH( CH3FZC1aeengl unsthgtitweshyir, subsbptwpsd bybengypr

phenyl, @agebylubJBirY, cBONOX YerdRf BRYLGXY, nltro
|sopropyloxy piperidinyl, piperazinyl, pyrrolidinyl,

azeti di n?Ptro%QdrSQjRﬁyI304&¥ﬁ|BPﬂ®qu C@NEﬁBhylcls

di oxol anyh a nyil drexyl H)
NH( CH3) 2, g§én§%p§r g?ng G gr%&%?ﬁ%; 6 12 AR A eC6

as def i ned atiylel §i-m 2lkylpky, ACe:@n@UEﬁmﬂaszor éftzng to
claim1, 4 C 3 ubs
a‘i\ﬁﬁgy CB(Y, ds é’l%}l E(Hpé é.i d}}e‘l %5 tCF)?

substi t ut ed one OF - nor'e Bst'i't uemn: en en
chosen f prékenyik @@)C2802Hiynm\|wm,c6€1 @f}dl:k)ﬂ ) Cs-12

C6_12 | ,

et arabkn, Stapey'e Catainan OGS
cyano; Nﬁ@Rh;rC¢Q)ORRg andn¢%1azid@achmtabaaaneguanido;
IndependQHELglﬁiéy‘ % %i 3 cé’aﬂélﬁ% gheanh [case are

unsubstituted or Su oné
substltuendePQMEpﬁﬂdthl916hﬂ§5d.fmemlalkenyl Ca-s

alkynyl, CG*Q aryl, Cs.ig heterocycle, Ci.ig
heteroaralkyl or Cs.19 aralkyl;

or Rc and Rd are taken together with the oxygens
to form a 5 to 10 membered heterocycle;

or Rg and Rh are taken together with the nitrogen

to form a 3 to 10 membered heterocycle.

11. A compound according to claim 1, wherein X is
cyclohexyl substituted by one or more substituent
chosen from Ci_4 alkyl: halogen, C,.¢ alkenyl, Ca.
alkynyl or C;.s alkyloxy.

12. A compound according to claim 1, wherein X is 4 -
methyl -cyclohexyl or 2-hydroxy-4-methyl-

cyclohexyl.

13. A compound according to claim 1, wherein Y is

phenyl unsubstituted or substituted by one or
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176 WD 2004/ 052885 PCT/ CA2003/ 001912 hal ogen, nitro,

SO2Rf, CONRgRh, Cl1 6 al kyl, C6-12 aralkyl, C6_12
w@rool/050885 6 al kyl oxy, C6_12 aryloxy, C (O Cl_PCECKI03/001912

C(O ©C6_12 aryl, C.(O ©6-12 aralkyl, C (O NHRf,

C3_10 heterocycle, hydroxyl, NRgRh, C(O ORf, cyano,

am di no or guani do; wherein Rf, Rg and Rh in each case

are independently H Cl1 6 alkyl, C6_10 aryl, C3-10

heterocycl e, C3_10 heteroaral kyl or C6_10 aralk l; X

i s cycl ohBRYE ﬁ@§ﬂH§P@PEt%@P%ﬁnéﬁﬁ§kPﬁﬁ?%ﬁnby“iéﬁh or

nor e subshktusss, isylapenseriel yoehesen E:bgﬁgaﬂal@lggn

SOPRf, CONRgRh, Cl 6 alkyl, Cb_12 aral kyl,

aryl, CL_8lBVky|Gey 216072, ok PAKyITle) E516 arallkyﬂ ©s-

O C6_12 a ,
é3)10 hetg?ocy%be£%z&§§§$%yar@LEmélkéi%ﬁg&égﬁefchano

or azi do; 2WRERE} FEIRS CGR@ alF!dlong 5rﬁ@>%elﬁt11]@é]oh CdQs62-6
are Indepsm@%iy% 6a@kﬁ/ &gs yérylfsx;](%)cs 12

het erocycl e, et eroar
is 0; prowradayEhat (QWEREY ¢sw#?§l§§§t>¢17‘€|l%d Wl

then X igpokherc ()dRe4- BPLIY] ol eXADgi nd Sr Juanido;

conpound chosen from
3-{[ ( 2- CARBERYL15-RIHERYL - B (RHENCS3RYL jn (daETREe are

CrOL CHEXANEGAREONY ) L} Pl PERLDLM U

TRI FLUORO- ACETATE; ﬁﬁ vml\gzé(h)@i]%z gj ° Yhi S

PCT/ CA20081Rpu®U,2 Cs-10 @ryl, Cs.1o heterocycle, Cs-10

2-{[(2 THI OP L) - (4- METHYL-

CYQWEXAEE%%%@LS k/f!\% CI\E'I'E;H}%Y¥PI PERI DI NI UM

TRl FLUOROoACET ATt Rd are taken together with the oxygens
to form a 5 to 10 membered heterocycle;

or Rg and Rh are taken together with the nitrogen

to form a 3 to 10 membered heterocycle.

14. A compound according to claim 1, wherein Y is
phenyl substituted by one or more substituent
chosen from halogen, nitro, SO,Rf, Ci.s alkyl, Ci.g
alkyloxy, C(0)C,.¢ alkyl, C(O)Orf, cyano or azido.

15. A compound according to claim 1, wherein Y is
phenyl.

l6. A compound according to claim 2, wherein P is 2
and q is 2.

17. A compound according to claim 2, wherein p is 3

and g is 2.
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3- [ (4- METHYL- CYCLOHEXANECARBONYL) - PYRI DI N- 3-

YLMETHYL- AM NQ| - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C ACI D;
WB200f102883VETHYL - CYCLOHEXANECARBONYL) - PYRI DI N- BET/CA2003/001912

YLMETHYL - AM NO| -5 - PHENYL- THI OPHENE - 2 - CARBOXYLI C

ACI D; 5-(3- FLUORO- PHENYL) - 3- [ | SOPROPYL- ( 4- METHYL-

CYCLOHEXANECARBONYL) - AM NOJ| - THI OPHENE- 2- CARBOXYLI C

ACI D; 3- [ AZEPAN- 4- YL- ( 4- METHYL- CYCLOHEXANECARBONYL) -

AM N - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C ACID; 3- [ (2

4- DI Gl ORGhSERQmpPYnd gecorging) EXCelaip2, wherein W is
YLMETHYL- A, NG, - 5z REENYL- THI OPHENE- 2- CARBOXYLI C  ACI D;
3-[[ 1, 3] DI OXOLAN- 2- YLMETHYL- ( 4- METHYL- _ .
CYCL OHEXANCARBBNYLo)y - RAM REP- Br2PRERNYES Ti4 fdmeENEn2claim 2.
CARBOXYLI C ACI D;

3- [ (1- FLUORO- 4- METHYL- CYCLOHEXANECARBONYL) -

| SOPREPYL -BAMCNEPUBA PHEIQVCiTIHI OPHENEL™® 2CARBEXYLE R 10 is

ACI D, 3-[ (d-hL 4- NETHYL.- NECARB i

| SODRODYI[_SC}\MEI\Q SN S Ty %ﬁé@o%{ﬁc Cis
ACI D, 4- [ (AKGARBDXYa B o TEPORHEN--B1AYRILL ( #5 METHYL -
CYCLOHEXANECARBONYL) - AM NO - 1- METHYL- PI PERI DI NI UM

CHLORI DE; 178 WD 2004/ 052885 PCT/ CA2003/ 001912
3- [ ( 20ACERYICANPND], - MERHVILNEYCh CHEMANRCARBERYLY) -R 15 is

MO D o [ (A VETHIE VB CFERANECAREOTTY. CACEns omich is
independently chosen from halogen, nitro, SO ,CHs,
CONH., CONHCHj3, CONH(CH3)2, methyl, ethyl, propyl,
isopropyl, benzyl, phenyl, acetyl, methoxy,
ethoxy, propyloxy, isopropyloxy, piperidinyl,
piperazinyl, pyrrolidinyl, azetidinyl,
aziridinyl, pyridinyl, , dioxanyl, dioxolanyl,
azepanyl, hydroxyl, NH2, N(H)CH3, NH(CH3)2, cyano
or azido;

wherein Rf, Rg and Rh are as defined in claim 2.

21. A compound according to claim 1, wherein:
Z is cyclohexyl unsubstituted or substituted by
one or more substituent independently chosen from
halogen, SO,Rf, CONRgRh, C;.¢ alkyl, Cs-12 aralkyl,
Cglzaryl, Ci-s alkyloxy, C(0O)C;.s alkyl, cle
heterocycle, hydroxyl, NRgRh, C(O)OR: or cyano;
wherein Rf,_Rg and Rh in each case are

independently H or Cl-6 alkyl;

Y is phenyl unsubstituted or substituted by one

or more substituent independently chosen from
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CYCLOHEXYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C

ACI D; 3- [(4- METHYL- CYCLOHEXANECARBONYL) - PYRI DI N- 2-
WOr0dEDE26Rs AM NO| - 5- PHENYL- THI OPHENE - 2 - CARBEXIYCAD03/001912

ACID; 3- [ (4-HYDROXY- CYCLOHEXYL) - (4- METHYL-

CYCL OHEXANECARBONYL) - AM NOJ - 5- PHENYL- THI OPHENE- 2-

CARBOXYLI C ACID; 3- [ (4- HYDROXYI M NO- CYCLOHEXYL) -

(4- METHYL-

CYCLOHEXANECARBONYL% - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI e@., nitro SOZ f, CONRgRh, Ci.s alkyl, Cs.12

3- [ | SOPRQM 11dA-, MET HY b GY CL EBECA A .
AM NJ - 5- PHEINYYE THIIgHEg -2%%0 XYLI C Z%QSY yhoxy

3- [ (1- AZI DEVETHYR LBy WVERHR) Caumpry L 2C 4ONF rt GO LY L,
BENZOYL) - A6 el 5. EHENiL S RAENER %df&gﬁox‘ﬁhbﬁh ACI D,

2-[ (2- Car boxy- 5- phenyl -t hi ophen- 3-yT) chl oro-
benzoyl ) - %Wrﬂﬂiscwamwa | CBEnERRRLAR
trifluoroacetgt&iein re and Rh in each case are
3-[ (I - ANl NOVETHYL- 2- NETHY -(2,4-Dl CHLORG

BENZOYL) - s auepasn PHENYA - CﬁHf @fb -Gy GARBOXYI0:G0 ACI D;

2-[(2- =PEE of ara
B i i o

TRI FLUORG ACETATE 3 [ 1 SOPROPYL- (5- METHYL- [1, 3]

DI OXANE- 2z CARBONYL) e 71 bstituted bstituted b
AM NO) - 5- PHENVE- THI OPHENE S BRRESE LI & AAPBE TY6°WSY

2004/ 052885 RETNCAL09EP DV ERLt independently chosen from
L2 PR (DR, TN Mlavi,
Pl PERI DI NFeliM @HHIORIODE; 2lkyloxy, Cs-12 aryloxy, C(O)Cig
alkyl, C(O)Cg-12 aryl, C(0)Ce.12 aralkyl, C(O)NHRE,
C;.10 heterocycle, hydroxyl, NRgRh, C(O)ORf, cyano
or azido;
wherein Rf, Rc, Rd, Rg and Rh in edch case
are independently H, C;.s alkyl, Ce¢.10 axryl, Ci.io

heterocycle, Cs.10 hetercaralkyl or Cg-10 aralkyl;
mis 0;

provided that when Y is unsubstituted phenyl then
X is other than 4-methylcyclohexane.

22. A compound chosen from:
3—{[(2—CARBOXY—S—PHENYL-THIOPHEN—3—YLf—(4—METHYL—

CYCLOHEXANECARBONYL) -AMINO] -METHYL } -PIPERIDINIUM;
TRIFLUORO-ACETATE;
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5- (4- FLUORO- PHENYL) - 3- [ ( 2- HYDROXY- 4- METHYL-

CYCL OHEXANECARBONYL) - | SOPROPYL- AM N - THI OPHENE-
WQ20ARBBYYLI C ACID; 3- [ (4- METHOXYI M NO- CYCLOMEXZA003/001912
(4- METHYL-

CYCLOHEXANECARBONYL) - AM NO| =5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D;

5- ( 4- FLUORO- PHENYL) - 3- [ | SOPROPYL- ( 4- METHYL-

CYCLOHEX- | - ENECARBONYL) - AM NO| - THI OPHENE- 2- CARBOXYLI C
ACI D, 3 1{SEPREPREOYS: ELTEFRABRG PlkaN4 o METHYL -

CARBONYlgyohthiiNahnisc RN ThHMERGENEBnGARBERYRE STivTuM;
ACI D; 3-]1 SOPROPYL- (4- METHYLENE- CYCLOHEXANECARBONYL) -

AM NQ| - GRBHENGRO TR E- 2- CARBOXYLI C ACI D;

3- [ | SOPRORYla - frbrMaT HXtcr DR ERARYERG IRAN TR 1DTN - 3 -
CARBONYL) - AM NG - 5- PHENYL- TH OPHENE- 2- CARBOXYLI C

ACI D, 3-YWEEERoPYIING. WERHZANYS - BH I FHRANRO2 IGARPRAKL IC
CARBONYlz)-rAM NQ| - 5- PHENYL- THI OPHENE- 2- CARBOXYLI C
ACI D; 3-[(2- HYDROXY- 4- METHYL- CYCLOHEXANECARBONYL) -
(TETRAFMDFE@PMWQ‘ O GLONG A C SR BONFApy| ~PYRIDIN-4 -

TH OPHENE g RBAN M 1C AGH Ry, - THIOPHENE -2 - CARBOXYLIC
3-[(2- AZI DO 1- METHYL-ETHYL) - (4- METHYL-

CYCLOHERANECARBONYL) - AM NQ - 5- PHENYL- THI OPHENE- 2-

34 N RS IR ECARMERAD) L TN T

Pl PERI DIW@WBWWWSNP}ENWOWHENE

2- CARBO
3-[ ( 4- w@ﬁé&%ﬁ%&r\mﬂswm ( TETRAHYDRO-

3- [AZEPAN-4-YL- (4-METHYL-CYCLOHEXANECARBONYL) -
AMINO] - 5- PHENYL - THIOPHENE - 2 - CARBOXYLIC ACID;
3-[(2,4-DICHLORO-BENZOYL) - [1,3] DIOXOLAN-2-
YLMETHYL -AMINO] - 5- PHENYIL, - THIOPHENE - 2 - CARBOXYLIC
ACID;

3-[[1,3]DIOXOLAN-2-YLMETHYL- (4-METHYL -
CYCLOHEXANECARBONYL) -AMINO] - 5- PHENYL - THIOPHENE - 2 -
CARBOXYLIC ACID;

3- [ (1-FLUORO-4-METHYL - CYCLOHEXANECARBONYL) -
ISOPROPYL-AMINO] - 5-PHENYL - THIOPHENE - 2 - CARBOXYLIC
ACID;

3- [ (1-FLUORO-4 -METHYL - CYCLOHEXANECARBONYL) -
ISOPROPYL~AMINO] -5- PHENYL -THIOPHENE - 2 - CARBOXYLIC
ACID;

4- [ (2-CARBOXY-5-PHENYL-THIOPHEN-3-YL) - (4 -METHYL-
CYCLOHEXANECARBONYL) -AMINO] - 1-METHYL-PIPERIDINIUM
CHLORIDE;
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THI OPYRAN- 4- YL) - AM NO - 5- PHENYL- THI OPHENE- 2-
CARBOXYL| C ACI D:

WG 24040 228GARBOXY- 5- PHENYL- THI OPHEN- 3- YL) - ( 4- NETPYL/CA2003/001912
CYCLOHEXANECARBONYL) - AM NO) - METHYL} - 1- METHYL- -
Pl PERI DI Nl UM CHLOR! DE:
3-[(2- AM NO-i - METHYL- ETHYL) - ( 4- NETHYL-
CYCLOHEXANECARBONYL) - AM NG - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D; 3-[ (4- METHYL
- CYOL OHEXANECARERIFLAMINO OXHMETHYL - CYCLOHEXANECARBONYL) -
HEXAHYDROy & b £ 5DRAN MY ilsABﬁﬁﬁﬁ SrEN¥NE - 2 - cARBOXYLIC
THI OPHENE- 3- CARBOXYLI C
4-{ [ ( 2- CARBOXY- 5- PHENYL- TH OPHEN- 3- YL) - ( 4- METHYL-
CYCLOHEXANE : HIVA THYL
Pl PER! DI Nyum%h&gw keIl Loxo
3-[(1- ETFWKCWMIDPMWH_)'ED(EHWOPHENE‘Z‘

: CYCLO—IEXAW)AC%M NQ - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI

3-T(1-1 S@RWtMM%HWMHEMEQ%BDEYHYEPYRIDIN-2—
g%g;ﬁé‘?ﬁ@%?@mﬂ\f%ﬂ-@%ﬁéﬁ?ﬂ%‘pﬁﬁk@'i'%géxmlc
3-[(4- NETAR[DCyCLCHEXANECARBONYL) PIPERIDIN—4-YL-

T

Ck (ECARBTNYEAM AW ING -PRERMENYHIOPHENE - 2 -
THI OPHENE: Y G,ACI D, 181 VI 2004/ 052885

PCT/ wooggﬁ’g@gﬁ%% ?c P?(2- Azl DO 1- METHYL- ETHYL) |
(4-NETHYL3 [ (4-HYDROXYIMINO-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXA! A _p - _ 2.
CARBOXYL] ﬁ@ﬁ%%cm%h@) Y Bl HENE S - 2 -
5- ( 3- FLUOBBRBHENYI) 23+T(; 2- HYDROXY- 4- METHYL-

CYOLOHEXANECRERRO | AR T A N ! REEN s 0w -

AMINO] -5-PHENYL-THIOPHENE-2-CARBOXYLIC ACID;

3-[(1-AZIDOMETHYL-2-METHYL-BUTYL) - (2,4 -DICHLORO- -
BENZOYL) -AMINO] -5-PHENYL-~THIOPHENE - 2 -CARBOXYLIC
ACID;

2- [ (2-Carboxy-5-phenyl -thiophen-3-yl) - (2-chloro-
benzoyl) ~aminoe] -3-methyl-pentyl -ammonium
trifluoroacetaté;
3-[(1-AMINOMETHYL-2~METHYL-BUTYL) - (2, 4-DICHLORO-
BENZOYL) -AMINO] -5-PHENYL-THIOPHENE-2~-CARBOXYLIC
ACID;
{2—[(2—CARBOXY-S—PHENYL—THIOPHEN-3—YL)—(2,4—
DICHLORO-BENZOYL)—AMINO]—PROPYL}-TRIMETHYL—
AMMONIUM; TRIFLUbRO—ACETATE;

3~ [ISOPROPYL - (5-METHYL- [1, 3] DIOXANE - 2-~CARBONYL) -
AMINO] -5-PHENYL-THIOPHENE-2-CARBOXYLIC ACID;
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2- CARBOXYLI C ACI D; 4-
(2- CARBOXY- 5- ##P! . - TOLYL- THl OPHEN- 3-YL) - (4-
W OvENDHIeE2863 CL OHEXANECARBONYL) - AM N(J| - 1- METHYL- PCT/CA2003/001912
Pl PERI DI Nl UM CHLORI DE; 3- [ (4- METHOXY- CYCLOHEXYL) -
( 4- METHYL-
CYCLOHEXANECARBONYL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D
3-[ (4- METHYL- CYCL()—IEXANECARBO\IYL) ( 4- METHYL-
CYCL OHEX#L)[-{ AMCRRBO%Y -FHEMYELTPR OFPIENRI) - TEARBERNY B €/L] -

ACI D, 3-[ (15 21D Ynvrfy4: L.
CYCLOHEXANE E@%&ﬁf N %‘Eﬁ%@% RS g
CARBOXYLIPCPERIDINIUM CHLORIDE;
4-1(2- CA H i
0L rEX AR A BB E%\%Wﬁdog frE e gk
CHLORlDECYCLOHEXANECARBONYL)—ISOPROPYL AMINO] -THIOPHENE -
5- (4- FL 4- HYDROXY- CYCLOHEXYL) - ( 4-
METHYL- C% E&E% L) - AM NQ| - THl OPHENE- 2-
CARBOXYLRC [ACFPETHOXYIMINO -CYCLOHEXYL) ~ (4 -METHYL-
VT NSy Ry RO B2
CARBOXYLICBRAGKTLIC ACID;
3-[(1-B L
YO G EXRREEABEPRAL A Gy 25 L B R Ui (ot EEy -
CARBOXYL @ CAGHEX - 1 SAVANARRONYL. D SRBAE0 IRCH IOMRENE- 001912
5- (4 - - 3 - [ISOPROPYL - (4 -METHYL
- cvam@%ﬁ%ﬁég%u AM NQ| - THI OPHENE- 2-
CARBOXYLRG [A€DPROPYL: - (5-METHYL -TETRAHYDRO - PYRAN -2 -
4-[ [ 2- CARBOXY- 5- ( 3- FL PHENYL) TH OPHEN- 3- YL1 -
(4- NETHYCRER @E&P&ﬂ@gﬁ RBORYENY AR BNV E PREERBOXYLIC
ACID;
3- [ISOPROPYL~ (4 -METHYLENE - CYCLOHEXANECARBONYL) -
AMINO] -5-PHENYL-THIOPHENE -2-~-CARBOXYLIC ACID;
3—[ISOPROPYL—(5—METHYL—TETRAHYDRO—PYRAN—Z*
CARBONYL) ~-AMINO] -5-PHENYL-THIOPHENE -2 -CARBOXYLIC
ACID;
3- [ISOPROPYL- (5-METHYL-3, 6 ~-DIHYDRO-2H-PYRAN-2-
CARBONYL)-AMINO]—5-PHENYL—THIOPHENE—2—CARBOXYLIC

ACID;

3- [ (2-HYDROXY-4-METHYL-CYCLOHEXANECARBONYL) -
(TETRAHYDRO-PYRAN-4-YL) -AMINO] ~5-PHENYL-~
THIOPHENE-2-CARBOXYLIC ACID;
3-[(2-AZIDO-1-METHYL-ETHYL) - (4~-METHYL-
CYCLOHEXANECARBONYL) -AMINO] ~5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;
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Pl PERI DI Nl UM CHLORI DE;
4- [ [ 2- CARBOXY- 5- ( 4- METHOXY- PHENYL) - THI OPHEN- 3- YL] -
W@ 20040EBBFYL - CYCLOHEXANECARBONYL) - AM NO - 1-PCT/CA2003/001912
METHYL- PI PERIDINIUM CHLORIDE; 4- [ [2- CARBOXY— 5-
(4- NI TRO- PHENYL) - THI OPHEN- 3- YL] -
(4- METHYL- CYCLOHEXANECARBONYL) - AM NQ| - 1- I\/ETHYL-
Pl PERI DI Nl UM CHLORI DE;
4-[ [ 2- CARBOXY- 5- ( 4- CHLORO- PHENYL) - THI OPHEN- 3- YL] -

( 4- METHYL3 CY(QA-QHEXANE CARBINHANEANR BION YL METHMTHYL -
Pl PERI DI

I .
o 1 [ 2 CAPBEOA ST PR By PRI - VRosmens-
(4 VETHYL2 CHIECHEXANEARBONYL) - AM NO| - 1- VETHYL
[ (4 - FNDRO TETRYEC B e ain RREONEL ) T o -

MVETHYL- CMME@ARBMNO%MSN@I{EﬁYE OPhiEd e - 2 -
CARBOXYLI C ACI.D,. _3- &4 HYDROXY- CYCLOHEXYL) - ( 4- METHYL-
CYCL OHEXANEEABEENYLICRR NG - 5- (4- METHOXY- PHENYL) -

THIOPHENEaZ{E%ﬁ¥ﬁﬂﬁﬁbk€>@(}ﬁENii;THﬁéPHEﬁﬁﬁwﬁlrf%ﬂﬂﬁﬁthL-
3 - [ (4 - HYDROXY - CYCLOHEXYL gq
NVETHYL- CYeY G BEARREARRERIVD) - th@] EP BN S THY L -

CARBOXYL| £ ¥R I INTUM CHLORIDE;
3-[(2- HYDROXY- 4- NETHYL- CYCLC]—|EXANECARBC]\IY

| SOPROPYL2 AM NP0 2 - NEFHYSHNETBNENY L f - HEF NE-

2- CARBOX Yt & AGKRNECARBST MO 2004095288BENYL - THIOPHENE -2 -
PCT/ CA2003/ 001912

3- [ (1- FORMMBRHPBER BFRP4- YL) - (4- METHYL-

CYCL OHEXANECARRENYY - A%Mﬂmém@kﬂﬁh% iFtﬂ Ot 2-
CARBOXYLI C ACI D, 3-[N, N - Di net hyl - N- (4- net hyl -

cycl ohex FHEREFIRRRY THIORYRANA 18] ~BMENehy$ - PHENYL -
THIOPHENE - 2 - CARBOXYLIC ACID;
4-{ [ (2-CARBOXY-5-PHENYL~THIOPHEN-3-YL) - (4 -METHYL-
CYCLOHEXANECARBONYL) -AMINO] ~METHYL} - 1 -METHYL -
PIPERIDINIUM CHLORIDE;
3- [(1-ETHYL-PIPERIDIN-4-YL) - (4 -METHYL-
CYCLOHEXANECARBONYL) ~AMINO] - 5- PHENYL - THIOPHENE -2 -
CARBOXYLIC ACID;
3- [ (1-ISOPROPYL-PIPERIDIN-4-YL) - (4-METHYL-~
CYCLOHEXANECARBONYL) ~AMINO] -5- PHENYL -THIOPHENE -2 -
CARBOYLIC ACID;
3- [ (4-METHYL~CYCLOHEXANECARBONYL) - PIPERIDIN-4-YL-
AMINO] -5 - PHENYL - THIOPHENE - 2 - CARBOXYLIC ACID;
3- [ [1- (4-METHOXY-BENZYL) -2-0X0~PIPERIDIN-4-YL] -
(4 -METHYL- CYCLOHEXANECARBONYL) ~AMINO] -5- PHENYL -
THIOPHENE - 2 - CARBOXYLIC ACID;
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t hi ophene- 2-car boxyl i c aci d;
3- [ (4- METHYL- CYCLOHEXANECARBONYL) - ( 1- METHYL- 1-
W@X004B5BERI DI N- 4- YL) - AM NQ| - 5- PHENYL- THI OPHENEPQCF/CA2003/001912
CARBOXYLI C ACI D
3- [ (4- METHYL- CYCLOHEXANECARBONYL) - (1- METHYL- 1-
OXY- Pl PERI DI N- 4- YL) - AM NQ| - 5- PHENYL- THI OPHENE- 2-
CARBOXYLI C ACI D
3- [ (2- AM NO- CYCLOHEXYL) - ( 2, 4- DI CHLORO- BENZOYL) -
AM NQ - S- PHENAAZTHOCORHERER - EARBOX ¥1( k QI 1Y, -

HEXAYDRO VY VR4 VT AR PrERTITL - THIOPHENS -2-

THI OPHENE=ZRECARBORYRLTD ACI D

5- (4- FLUGROPH: (A= METHYL - CY NECARBONYL)
1- (I\/ETJ%X:{-JSEEEJIQ}{BI kflgﬁﬁ )H\@.L [(9 9&2%'8&0‘ 4 %EEHYL
YLMETHYL) CYXMIAHEXANEC SRBENE-) 2-ICARBROKYL | 81 AR D THIOPHENE -
3- [ (1- METHANESLILE: L-ﬁ ERI DI N- 4- YL) - ( 4- METHYL-

CYCL OHEXANECARBONYLS - A - 5- PHENYL- THI OPHENE- 2-
CARBCMYL|{}?(z{QARBOXY—S—#PL—TOLYL-THIOPHEN—3—YL)—(4—
IR A
CARBOXYLIEKIPXBIDINIUM CHLORIDE; q byl

3-[N (2, 4-D chl -benzoyl ) - N - di net -

hyEJIr agi na"%g%ﬁgjﬁgpgfhé%%fﬁm%w caf b%?(W%C‘ acid; or
phar maceutyaraHExARECEREGIS -a@iTiie] t bepetiviA TreoBReNA, -
chosen fr %9%%4 WO 2004/ 052885 PCT/ CA2003/ 001912

5- (4- FLU(%@ k) 3L i( 4- HYDROXY- CYCLOHEXYL) - ( 4-

MVETHYL - CYGLIGHEXANECARBENInExANE Nk 5 Il OPHEN v T, -
CARBOXYLI C ACI D: 3-

( 1- METHYLCARBERIVE L F’{‘W]DISN-PEEW@'TH@PWD

CYCL OHEXANEGARBENYLAc#M NO| - 5- PHENYL- THI OPHENE- 2-
3-[(1—ACETYL—PIPERIDIN—4-YL)-(4—METHYL-
CYCLOHEXANECARBONYL) ~AMINO] -5-PHENYL-THIOPHENE -2 -

CARBOXYLIC ACID;

4- [ (2-CARBOXY-5-PHENYL-THIOPHEN-3-YL) - (4 -METHYL-
CYCLOHEXANECARBONYL) -AMINO] -1-METHYL-AZEPANIUM
CHLORIDE;

5- (4-FLUORO-PHENYL) -3~ [ (4-HYDROXY - CYCLOHEXYL) - (4-
METHYL - CYCLOHEXANECARBONYL) ~AMINO] -THIOPHENE -2 -
CARBOXYLIC ACID;
5-(3-FLUORO—PHENYL)—3—[(4—HYDROXY—CYCLOHEXYL)—(4-
METHYL-CYCLOHEXANECARBONYL) ~AMINO] -THIOPHENE -2 -
CARBOXYLIC ACID; ,

3- [ (1~-BENZYL-PIPERIDIN-4-YL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL~THIOPHENE -2 -
CARBOXYLIC ACID;
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CARBOXYLI C ACI D;

3- [ ( 4- METHYL- CYCLOHEXANECARBONYL) - ( 1- METHYL- 2-
W@XO4MSBER DI N- 4- YL) - AM NO) - 5- PHENYL - THI OPHENEPQF/CA2003/001912

CARBOXYLI C ACI D; 3- [ ( 4- CARBOXY- CYCLOHEXYL) - ( 4- METHYL-

CYCLOHEXANECARBONYL) - AM NO - 5- PHENYL- THI OPHENE- 2-

CARBOXYLI C ACI D;

3-[ ( 1- CYANO Pl PERI DI N- 4- YL) - ( 4- METHYL- |

CYCL OHEXANECARBONYL) - AM N - 5- PHENYL- THI OPHENE- 2-

CARBOXYL | €& (XCGIFIDUOBO - PRENY.)-- 3CARBORROP Oy 40BN Y- --

VETHYL
CYCL OHEXANE AR P aN MO s SAERNT . TH OPEERE. 8-

CARBOXYL | @BRCXYLIC ACID;

5 B B O s

AM NQ - TI—IIGMHENELZC@IRBMECARBDWL -AMINO] -1-METHYL-

ACETY % HEXYL) - ( 4- METHYL-
CYCL(}IEXA 2, 2" ] Bl THI OPHENYL- 5-
CARBOXYLI & W@I ID;ARBOXY 5- (4 -METHOXY - PHENYL) ~THIOPHEN- 3 -

S BB T %ﬁa‘*{%&éﬁéﬁ%@ﬁo&ﬂé@ ;1-

CARBOXYLIMETXIIDPTPERIDINIUM; CHLORIDE;

3-[(4- VET E L)- (7-
Ly AN 2 COREN T T O 5 B TR e e -
185 WO ZOM—IW&SC?@%I@&@QII@A@@@BY_Q ~-AMINO] -1-METHYL-
3-[(1-AM - Pl F>E%f DI N-4- YL) - (4- METHYL-
CYCLOH DSE 'PHENYL- THI OPHENE- 2-
CARBOXYLI & PQ—@AR@OX{( B W4_=C}(L4®RME]5HR’HYBEW\CIP){ENAM&Q -
- 5- PHENYL- THI OPHENE- 2- CARBOXYLI C A
(4 -METBEYL-CYCLOHEXANECARBONYL AMINO] 1-METHYL-
PIPERIDINIUM CHLORIDE;

4-[[2-CARBOXY-5- (4-CYANO-PHENYL) -THIOPHEN-3-YL] -

(4-METHYL-CYCLOHEXANECARBONYL) ~AMINO] -1-METHYL-
PIPERIDINIUM CHLORIDE;

- (4~CHLORO-PHENYL) -3~ [ (4-HYDROXY -CYCLOHEXYL) - (4-
METHYL-CYCLOHEXANECARBONYL) -AMINO] -THIOPHENE -2 -
CARBOXYLIC ACID;

3-[ (4-HYDROXY-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] ~5- (4~-METHOXY - PHENYL) -
THIOPHENE-2-CARBOXYLIC ACID;

5- (4-CYANO-PHENYL) -3 - [ (4-HYDROXY -CYCLOHEXYL) - (4-
METHYL-CYCLOHEXANECARBONYL)-AMINO]—THIOPHENE—2~
CARBOXYLIC ACID;
3-[(2-HYDROXY-4-METHYL-CYCLOHEXANECARBONYL) -
ISOPROPYL-AMINO] -5- (4 -METHOXY - PHENYL) - THIOPHENE -
2-CARBOXYLIC ACID;
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5 - (4 -ACETYL -PHENYL) - 3 - [ (4 - HYDROXY -
CYCLOHEXYL) - (4 -

W O/BEDDH¥E28€ CL OHEXANECARBONYL) - AM NQ| - THI OPHENE- PET/CA2003/001912
CARBOXYLI C ACI D;
3- [ (4- HYDROXY- 4- METHYL- CYCLOHEXYL) - ( 4- METHYL-
CYCL OHEXANECARBONYL) - AM NOJ - 5- PHENYL- THI OPHENE- 2-
CARBOXYLIC ACID, 3 - [ (3 -HYDROXY- CYCLOHEXYL) - (4
- VETHYL - | ,
CYCL OHEXANECARBERED ~PARERTP I8 - PHENYL AFMEDRHENE- 2-

CARBOXYL ke I ANECARBONYL 1-5 HIOPHENE-2 -
3- [ (4- HYDROXY- 4- NETHYL- CYCL. CHEXYL) (4" NETHVES

CYCL OHEXAREBRREAGYACIRM NQ| - 5- PHENYL THI OPHENE- 2-

CARBOXYLKCACI 3 ) - CYCLOHEXYL) - (4
CARBOXY BCIACP - Bhmiethyd 3= (KRR -

CYCL OHEXAKEEARBEPECRrARRRD) = Eyd%ﬁ‘slﬂd] TH- OReENE- 2-
CARBOXYL \:g}l é%e _?2 [CQ%WY%@EI\WYL) - (4- METHYL-
CYCLOHEXANE RBONYL L- THI OPHE- 2-
CARBOXYLﬁC[,ﬁ@WTPmL ﬁﬁgbmﬂ@mwyateemmma?mau s
t her eof EHFRAYN prgﬁg n Y, )
cl ai s 10%%4?1ﬁ wherglg ga (ﬂa nﬁ’%‘g{‘}??‘ gﬁf@P%ENE 2
acceptabCéR@QﬂﬁLIq §C§Dd|un1salt 25. A use ?f 24 o
conpound, a f@?g 0 fo

t he manu agtgﬁé b?gﬁg%ﬁﬁﬁﬁﬁ%ﬁaéggggs -METHYL-1
PCT/CA2008¥£%EEERZDINedrtb&ﬁﬂMIdepSLPHHNYBQTHUOPHENE 2-

reventi [ a viral infection in a host. 26.
R use acgzg% }ﬁﬁl&’&l}éogg?gl m 25, further conprising at

| east on&- édZ}iPﬂWINQabYag@mme)GS(an 4+ DOONNORR! BENSRIVE N E

prot ease, | Aibit %Ehﬁft LR AR, R LA R Gy VI e

hel i case’'in |b|to
3-[(4~- METHYL ~CYCLOHEXANECARBONYL) - (1-0XO-
HEXAHYDRO-THIOPYRAN-4-YL) -AMINO] -5 - PHENYL -
THIOPHENE -2 -CARBOXYLIC ACID;
5- (4-FLUOROPHENYL) - ( (4 -METHYL-
CYCLOHEXANECARBONYL) -1~ (METHYL~PIPERIDIN-3 -
YLMETHYL) -AMINO) -THIOPHENE -2 -CARBOXYLIC ACID;
3-[(1—METHANESULFONYL—PIPERIDIN-4—YL)—(4—METHYL—
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL - THIOPHENE - 2 -
CARBOXYLIC ACID;
3—[(1-METHYLCARBAMOYL—PIPERIDIN—4—YL)—(4—METHYL—
CYCLOHEXANECARBONYL)—AMINO]—5—PHENYL-THIOPHENE—2-
CARBOXYLIC ACID;
3—[N—(2,4—Dighloro-benzoy1)—N',N'—dimethyl—
hydrazino]-S—phenyl—thiophene—z—carboxylic acid;
or pharmaceutically acceptable salts thereof. A

compound chosen from:
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i mmunonudul ati ng agent, antioxydant agent,

anti bacterial agent, therapeutic vaccine,
wheEansmssdt ect ant agent or anti sense agent. 27PCHCAS®3/001912

according to claim 26, wherein said additional agent

is interferon a, ribavirin, silybum marianum

i nterl euki ne-12, amantadi ne, ribozyne, thynosin,

N-acetyl cysteine or cyclosporin. 28. A use according

to cIa|n125 wherein said  Flayjvirid viiral .

oot | ontr 42 Fiporsg s, o7 L etyrsg Rkl -
i n anyonematuvc! @id®HEXAAECARBANYIH havTRoUf 2t opeENd - 2
medi canment_for_inhibiting or reducing the activity of

viral Fl abPRPGEERSofdBfase in a host. 30. A use as

defined iB- tpk_aimﬂﬁmcmgmomsmﬁmewqemﬁeuamrHYL-
RNA-dependant RNA-E IAémerase use as defined in

cl ai m 29, CHREYE: BBHY%M%@\E’L? RGN BT YA EEE -2~
187 WO Zogﬁﬁg@gﬁﬁigB@IbCAZOOB/OOlQlZ 32. A
pharnaceutlcal- o0si tion _conprisin at Ieast one
conpound &s! é%TM L-FYSRGB CARBRNKE) 1 (L oMEBE Ly

at | east ppe- phardmaRULLe8) Lxvaesep! @b{hﬁYLC@ﬂfd)lﬁﬁEI\fﬁ-z—
exci pient. 33. A pharmaceutical conposition as defined

in clai m “8BBOXJrkh&CIPonpri sing at | east one

addi tionak_ f%EREH%?S%@CLbﬁﬁ%?ﬂﬂiﬂ4JM%&H@E pr ot ease
i nhi bitor, |raI merase i nhibitor, viral hel i case

i nhi bi t or CYF BONRE) oRfEH¥Ol - 5&@ﬁﬁ5¥9d§%¥0%ﬁﬁﬂﬂ,2-
ant i bact ephBoRaeH acrbher apeutic vaccine,

hepat opr ot ect ant agent or
3~ [ (1-CYANO-PIPERIDIN-4-YL) - (4-METHYL~-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;
3- [ (4-CARBOXY-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] - 5- PHENYTL,- THTOPHENE -2 -
CARBOXYLIC ACID; ,
5- (3,4 -DIFLUORO-PHENYL) -3- [ (4-HYDROXY -
CYCLOHEXYL) - (4 -METHYL- CYCLOHEXANECARBONYL) -
AMINO] ~-THIOPHENE-2-CARBOXYLIC ACID;
5'-ACETYL-4-~ [ (4~HYDROXY-CYCLOHEXYL) - (4 -METHYL-
CYCLOHEXANECARBONYL) -AMINO] - [2,2'] BITHIOPHENYL -5~
CARBOXYLIC ACID;
3- [ (1-CARBAMOYL-PIPERIDIN-4-YL) - (4 -METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;
3- [ (4-METHYL~-CYCLOHEXANECARBONYL) - (7-0XO-AZEPAN-
4-YL) -AMINO] -5 - PHENYL - THIOPHENE - 2 - CARBOXYLIC
ACID;
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anti sense agent. 34. A pharnaceutical conposition
according to claim 33, wherein said additional agent

WO 300406285 eron a, ribavirin, silybum mari anunPCT/CA2003/001912
i nterl eukine-12, amantadi ne, ribozynme, thynosin,
N-acetyl cysteine or cyclosporin. 188

3~[(l—AMINOQXALYL-PIPERIDIN—4-YL)—(4—METHYL—
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;

3- [ETHYL- (4-METHYL-BENZOYL) -AMINO] -5-PHENYL-
THIOPHENE-2-CARBOXYLIC ACID;

5- (4-ACETYL-PHENYL) -3- [ (4-HYDROXY -CYCLOHEXYL) - (4-
METHYL - CYCLOHEXANECARBONYL) -AMINO] -THIOPHENE -2 -
CARBOXYLIC ACID;

3- [ (4-HYDROXY -4 -METHYL - CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;
3-[(3-HYDROXY-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL -THIOPHENE -2 -
CARBOXYLIC ACID;
3-[(4-HYDROXY-4-METHYL-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE -2 -
CARBOXYLIC ACID;

3- [ (3-HYDROXY ~-CYCLOHEXYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHENE-2-
CARBOXYLIC ACID;

3- [ (3-HYDROXY-CYCLOPENTYL) - (4-METHYL-
CYCLOHEXANECARBONYL) -AMINO] -5-PHENYL-THIOPHE-2-
CARBOXYLIC ACID;

or pharmaceutically acceptable salts thereof.
24. A compound as defined in anyone of claims 1 to
23, wherein said pharmaceutically acceptable salt

is sodium salt.

25. A use of a compound as defined in anyone of

claims 1 to 24 for the manufacture of a
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medicament for treating or preventing a

Flaviridea viral infection in a host.

. 26. A use according to claim 25, further comprising
at least one additional agent chosen from viral
serine protease inhibitor, viral polymerase
inhibitor, viral helicase inhibitor,
immunomudulating agent, antioxydant égent,
antibacterial agent, therapeutic vaccine,

hepatoprotectant agent or antisense agent.

27. A use according to claim 26, wherein said

additional agent is interferon a, ribavirin,
silybum marianum, interleukine-12, amantadine,
ribozyme, thymosin, N-acetyl cysteine or

cyclosporin.

28. A use according to claim 25, wherein said

Flaviviridea viral infection is HCV.

29. A use of a compound as defined in anyone of
claims 1 to 24 for the manufacture of a
medicament for inhibiting or reducing the
activity of viral Flaviridea polymerase in a

host.

30. A use as defined in claim 29, wherein said

polymerase is a RNA-dependant RNA-polymerase.

31. A use as defined in claim 29, wherein said

polymerase is HCV polymerase.
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32. A pharmaceutical composition comprising at least
one compound as defined in anyone of claims 1 to
24 and at least one pharmaceutically acceptable

carrier or excipient.

33. A pharmaceutical composition as defined in claim
32, further comprising at least one additional
agent chosen from viral serine protease
inhibitor, viral polymerase inhibitor, viral
helicase inhibitor, immunomudulating agent,
antioxydant agent, antibacterial agent,
therapeutic vaccine, hepatoprotectant agent or

antisense agent.

34. A pharmaceutical composition according to claim
33, wherein said additional agent is interferon
o, ribavirin, silybum marianum, interleukine-12,
amantadine, ribozyme, thymosin, N-acetyl cysteine

or cyclosporin.
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