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The CB1 receptor has been invoked in many disease states (cf. review by Pacher et al,
2006, Pharmacol. Rev, 58, 389-462). Modulators of CB1 receptor activity can be useful in the
treatment of diseases and conditions associated with CB1 receptor regulation such as
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proliferative fibrosis, neoplastic fibrosis,
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Brief Description of the Invention

The present invention makes available a class of pyrazole compounds which modulate the
activity of the cannabinoid receptor CB1. The following publications relate to other pyrazole
compounds having CB1 modulatory activity:

WO1997021682, WO1997019063, W02000046209, W02001058869, WO200129007,
W02003088968, W02003020217, WO2004052864, , WO2005080343, WO2006067443,



The present invention nmakes avail able a class of

pyrazol e conmpounds which nodul ate the activity of the
weawsabionni d receptor CBLl. The fol |l owi ng publ i PEl/GBa®7/004831

relate to other pyrazole onmpounds havi ng CBl

nodul atory activity: W1997021682, W1997019063,

WO20000 24500 NE2 2006 183206 KR8 5635 V2008 385137 US20030199536,

us20043 e 801500 82920148 o GwPBra341, Us2000026084,

US20069G00882 Q0 Med02R& . 1@9\/@206@@8@4@6@@‘\0 FRHPRAS 9290, 60, 1315-

oo, RS o B, SRR RESS, NN,

CurrentUBa) (522828485, 12)$20068809367, J. Med. Chem 1999 42,
769-776, Bi ochem Pharnmacol, 2000, 60, 1315- 1323, J.
Med. Chem 2003, 46, 642-645, Bioorg & Med. Chem
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Pendi ng I nternational Patent Application No
PCT/ EP2005/ 005726 rel ates to conpounds having CB1
wo e@spton2 nodul atory activity of formula: O R2PERGB2007/004831

-RR N ~-NR3 4 (CH2)q N-(CHz)p RS A 3 W

2008/ 075012 PCT/ GBZOO?/ 001?831 9 wherein A is

hydr ogen, -000H, or tetrazolyl, and A2 is hydrogen,

-COOH, tetrazolyl, -CN, -CF3i - COR6, -SM2R6, -OR7,

-NR7R8, -NHCOR6, or -NR7SO2R8 provi ded that one of A,
whereinand A2 is either -000H or tetrazolyl; pis O or 1 and

] A3 is nyl or ¢ oal ky ei t her ich_ i

Avis e fEDCT o0 R 360 O 5RO PR g B -
CORg, -80,RsS-GRH MR, R, 0MNHECORE o ENR SRy prbeided that anecdf B ane Az is
_ i ndependently 0, 1, 2 or 3 provided that a+b is not
either greater than 4, and B, is -CO-, -0-, -S, -SO, -SO2-,
-COOH ofd8#azolylCHOH or -NR7-. R2 is a bond,

-(CH2)aB, (CH2) b- or -[(CH2)aB, (CH2)b]n

Ad-[(CH2)cB2(CH2)d],r- wherein a, b, and B, are as
p is 0 ordeéndRglisfobenyRor ciaoalisylasithdedfi widch Baptignallysubstiutad aite Rs

| ndependently 0,1, 2 or 3; with the proviso that
alr‘dlo”ié”rb+c+d is not greater than 6, n and mare

i ndependently O or 1 and A4 is a nonocarbocyclic or
)nohet erocyclic ring, having 3 to 8 ring atons,
optionally substituted wth one or nore of -F, -d,
-Br, -CN, -CF3, C -4 alkyl, cycloal kyl, - 0X0 or

R, is a boﬁgﬁs—(ﬁ%ﬁoﬂ%/)@_@%e%%anﬁ&b&@@%ﬁﬁxp@"1k3é'o'r 3"drbvided
that a+b {sCid2 YSNRT QERG4, and @423 SBE7 000 R8;, -SQCHRP -NFEHE61%] OH- or -NRy-.
wherein s is 1, 2, 3 or 4, R4 and RS independently
-R9, -CN, -F, CI, -Br, -OR9, -NR7R8, -NR7CORG,
R, is a baNR7-SORREB:( CHOIORE, [ G3R0:B: (bR A+ [S0HRER.( Cilm-ouherein a, b, and

o o TR A3 AP BB B Sl i

the provigoChaiGi-beticky Is) @DR6zater(tican €4n andky grsqndwendem'm@'()lwd Ajis a
monoca%ocyglwér%on%e@r&}gcﬁc], nﬁge,%%&'s% 8 ring atoms, optionally substituted

with one or more of -F, -Cl, -Br, -CN, -CF3, C4-C, alkyl, cycloalkyl, -ORg, oxo or -NR;Rg;

qlsOor

Rs is hydrogen, C1-C4 alkyl, Cycloalky|, -CF3, -OR, -NRsRg, -(CHQ)SCOR(;, '(CHQ)SSOQRG,
-(CH,)sNR;CORs, ~(CH3);NR;COORs, -(CH2):NR;SO3Rs, wherein s is 1, 2, 3 or 4;

R, and R; independently -Rg, -CN, -F, -Cl, -Br, -ORg, -NR7Rs, -NR;CORg, -NR7;SO3Rs,
-CORg, -SRg, -SORy, -SO;R¢, -(C1-C4 alkyl)OR, -(C1-C4 alkyl)NR;Rg, -(C4-C,4 alkyl)NR;CORg,
-(C1-C4 aIkyI)NR7COORg, -(C1'C4 alkyl)NR7SOgR6, -(C1-C4 a‘k)/l)CORe, -(C1-C4 alkyI)SOQRs,
-NR;COORg, or -[N-(C4-C4 alkyl)]-tetrazolyl;

R is C1-C4 alkyl, cycloalkyl, -CF; or -NR7Rsg;

R; and R; are independently hydrogen, C4-C, alkyl or cycloalkyl, and

Re is hydrogen, C4-C4 alkyl, cycloalkyl, fully or partially fluorinated C4-C4alkyl.



R6 is C -C4 al kyl, cycloal kyl, -CF3 or -NR7/R8; R7 and
R8 are independently hydrogen, C -C4 al kyl or
we@yoBoaiokyl ; and RO is hydrogen, 0,-C4 al kyl, PCT/GB2007/004831
cycl oal kyl, fully or part'; 1y fluorinated C -C4
al kyl . WD 2008/ 075012 PCT/ GB2007/004831 10 The

The comSQlﬁﬂ&%@ﬁN%H MisRistiohhd &dd@m@tdlm in struoture éoneithose of

in structure fr O{n ?8& q %rEFSfO%/ 005726
PCTEP2995/Q@$7P'2§| rripcipally RN ieRtity ) Mgr-Rrygdic Udi cal and/ or
~N(Ry)- Rahl(z%%upf{S-Az group Detail ed Description of the

I'nvention According to a first aspect of the
i nvention, there is provided a conpound of fornula

DetailedDdscription of $Ré Invehtidhat e, sol Vat e, single enantioner

XI h
Accordng tp ishaopast o g e YpERERR s PRYAEd apiibayl S okEERA or e
salt, hydRite, Is@lvaez @ingle eraintorA@r orsN-byide digeof: - 000H, tetrazol yl,
provided that one of A and A2 |s elther - 000H or
tetrazolyl; pis 0 or 1 and ‘iQ or
cycl oal kyl, either of which i opt/ pnal® I y substituted
with R4 and/or R5; %l]__s-ERyrl Ns hydrogen, Cd-C4
al kyl, cycl oal kyl, I%? and R5
i ndependently -R9, -CN, , OR9, -NR7RS,
-NR7COR6, -NR7 1SRRI, -SCRQ or -S02R6; R6
is C-C4 al Ry oal yl ,"-CF3 or -NR7R8; R7 and R8
are i ndependen dr ogenLCHQ;I, 4 al kypor cycl oal kyl ;
RO is hydrog&®y, CTl-C4 al kyl )\ cycl oal ky or fully or
partially fluorinated Cl-04"alkyl; Rl is (i) a bond,
WHEREM: WO 2008/ 075012 PCT/ GB2007/ 004831 11

A, is hydrogen, -COOH, or tetrazolyl, and A; is hydrogen, -COQOH, tetrazolyl, provided that
one of A, and A; is either -COOH or tetrazolyl;

p is 0 or 1 and A; is phenyl or cycloalkyl, either of which is optionally substituted with Ry
and/or Rs;

qisOort;

R; is hydrogen, C;-C, alkyl, cycloalkyl, -CF3, or -ORy;

R, and Rs independently -Rg, -CN, -F, -Cl, -Br, -OR,, -NR-Rg, -NR;CORg,
-NR7SOzR6, -CORs, -SRg, -SORg or -SOgRa;

Rs is C4-C, alkyl, cycloalkyl, -CF3 or -NR7Rg;

R; and Rs are independently hydrogen, C,-C, alkyl or cycloalkyl;

Rs is hydrogen, C,-C, alkyl, cycloalkyl, or fully or partially fluorinated C4-Csalkyl;

R;is (i)abond, or



(ii) -(CH2)aB1(CH2) b- wherein a and b are
i ndependently 0O, 1, 2 or 3 provided that a+b is not
w@e@aneginit han 4; or (iii) -C(Rlo)(R11)-*, PCT/GB2007/004831
-C(R10) (R11)-O*, -C(R10) (;R11) CH2-*
C(Rlo)(Rll)CH2 O*, -CHIYRLo)(RLL)-*,
h@emaaﬁ‘ﬁa@z fRdBdénde ylﬁ) f, 2dr 3 rovnded that

EH wh t he bond di t
er el n e on I Ndl Ccat e an
%g'éPPQ(G?’? Ehap% Y

Bd to the pyrazole ring R2 is a
(i ¥6(F€.GXR{&E1|—@%R10§(R1 16@‘m@R1oQR'1{)ML *: ['@LW%A)OF@ G

@#@@”‘ kl?“ﬁ a‘@??? % %ﬂvg O3 E}ﬁyﬁggﬁpoﬂ o )?)?y(% R10)(Ry3)-O-CHa-

*swhettsirt Mbwnwma@euebmn aaé@skqé attirched@ the Bfrazolédthg

-CF3, Cl-C4 al kyl, cycloal kyl, -OR9, oxo, -NR7R8 or

-S02R6; v and w are independently 0 or 1; when wis 0,
R; is a d¥hldns radiaRdOprRlid Q.- [AGHR L R10) (R11) -CH2-, or in

either orientation - C(Rlo)(R11l) CH2-, or

-CH2-B-C(R10) (R11)-; and when wis 1, (i) QL is

A% Rlﬁ@r(a@&@l):-carbo@bﬂrc@(r Rﬂo’ﬁ)o(:ﬁihéhe@r&yplid)rﬁnd, hadghd Bes 8 ring

- - B- 4) -
S5 AOhAD SISl £ 57 B AT .
oyﬂom) (@B prE- NRvFBu@I%“@RRlO)(Rll)_-, - B- O(R10) (R11) -
CH2- or - CH2-B-C(Rlo)(R11)-; or (ii) QL is
-C(R10) (R11)-, -CH2-C(Rlo)(R11)-CH2-, or in either
voaridem e independERLOPS R11) CH2- B-, or
- CH2-B- (Rlo) (R11) - and Q2 is -C(R13)(R14)-, or in
either orientation -C(R13)(R14)-B-,
wirOMls @ RJ.B)-(GRM)(-RM— BCI—G(G?K&;))(@R{DIC}HQH? in eitirer-orientation —

&H%)(,%,ggéﬁl MEA)piof® i g QY- S0, ~O2.

CHC]—I- or -NR,; R10 is hydrogen and R11 is
“2@},@ IkyI or -CH;, or R10 and R11 are both
al kyl ; or RI0O and R11 taken together with the
car bdi Qutl@ﬁCth3)@3114)311—@%9(&5)6?@1-6&@41 edinfeithen erienEdion

Co IR R OOl i v

hydr ejentagen 6@&&@3%) Ry [-B-Clo- R0 )eRue) - RBAC(&%Q(Fbo)E ﬁin- or -
(C1 : wrOK_. R13 and R14 taken together with the
car bﬁq?@gﬁogR“ i'ch they are attached forma (C3-

C5) cycl oal kyl ring. In conpounds according to the

above{n)fcar@t ggﬁ BRRL: ) Cgph@:éﬁa MRS IR, ot m%Poﬁérﬁac‘t%?lt
het GIQBWQR@CHE'IBQ or ~CHx-B-C( R10)(R11) and Qz IS "C(R13)(R14) or in either
orientation —C(R13)(R14)-B-, -B-CH2-C(R13)(R14)-, -B- C(R13)(R14)-CHo-, or —

CH2-B-C(Ry3)(R14)-;
B is —O-, -CH(OH)-, -SO,-, -CHyx- or -NR/~;
B, is -CO-, -O-, -S-, -SO-, -S0O,-, -CH,-, ~-CH(CH3)-, -CHOH- or -NR7;
R1o is hydrogen and Ry, is (C4-Cs)alkyl or -OH; or Ryp and Ryq are both (C-Cs)alkyl; or Ryq

and R taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl ring; and



having 3 to 8 ring atons, optionally substituted with

one or nore of -F, -d, -Br, -CN, - CF3, Cl1-C4 al kyl,
wa@yoBoaiokyl , - OR9, oxo, or -NR7R8; and B, whenP@r/eB8eit/004831

may be -CO, -0-, -S-, S& -S2-, -CH2-,-CHOH or

-NR,; and R10 may be hydrogen while Rl, may be

Ry3 and %g:érﬁ%b?ééﬂélent F@gyd?ééérﬁmoﬁtl R obRﬁJHri@eR& @ile both (C4-Ca)alkyl;

taken

L *ﬁgbﬁ' { ﬁ{f a (Cy
or Ry an@la%@akeattgseth?ro«»ﬁthé'w E3RYN gioan togy & aFF‘a?z FOPIY™ @ (s
) cycl oal kyl ring. Thus the invention includes a
C5)CyC105|@” nd of formula (1), or a salt, hydrate, solvate,
Si ngI e enantioner or N-oxide thereof: 0 RRA2 A -RL N
In compoﬁ%ds AcéSriRY B NEMDoGERRt bspect BothdidentdiEREI N Al i's
rogen, -000H, or tetrazolyl, and A2 is hydrogen,
-OOOH or tetrazolyl, provided that one of Al and A2

Al‘;ﬁvh%hl ent el%lr(mb@ddyaltidﬂa)‘lbocfyplld & rﬂomrcydhcetw@bréﬁjcils ring,

en or cycl oa ei ch is on

hgwﬁgét@ girisg e\}ﬁ)r’flﬁ ﬁon IMd§l&S{lfﬁge \é\ﬂ}s%erqr’mo fol-LJ UI LBr, -CN, -

d%dépg Byl QycfAligl, KpR,, sxcdroalfsRRl; and CF3i  or -OR9; WO
08/0 5012 'PCT/ GB2007/ 004831 13 R4 and R5

i ndependently -R9, -CN, -F, -d, -Br, -0OR9, -NR7RS,

I_JQG IMREGEREsent mMERBEORRS, -0~ COR6-SO- SR, —SBR9-CHIOH- SONRG; and

is Cl-C4 al kyl, cycloal kyl, -CF3 or -NR7R8; R7 and
R8 are |ndependently hydrogen, Cl-C4 al kyl, -CF3, or

oY ﬁ‘n‘a?@bWHrogBﬁ vitdle prlmeg B8 (CTs)ekylabkRio, ancyRih olylopth be (Ci-

f u d’r %?P 2.5 aI l‘%@_&y Cﬁ% ’g\gjc\?/ﬁf)‘gpzaitﬁ}ﬁlto Wh?"g“‘?}’ 4rk)

dttadl%b?rlﬁd?fdnlnya @©:-Cs, cyZIoemyBrlrpg ovided that a+b is 1, 2
or 3; or

Thus the invention includes a compound of formula (1), or a salt, hydrate, solvate, single

enantiomer or N-oxide thereof:

@) /Rz"’ A,
A1"'R1 N\
AN
(CH,) -
R (©reh )
5 A,

WHEREIN:

A, is hydrogen, -COOH, or tetrazolyl, and A is hydrogen, -COOH, or tetrazolyl, provided
that one of A; and A; is either -COOH or tetrazolyl;

p is 0 or 1 and A; is phenyl or cycloalkyl, either of which is optionally substituted with R4
and/or Rs;

qisOor1;

R; is hydrogen, C-C, alkyl, cycloalkyl, -CF3, or -ORg;



(iii) C(RIO)(Rii) *, -(R )(Rii)-O*,
-C(RO(RiI)CH2-*, -C(Rio)(Ri)CH-O*, -
- - CH2C(R10) (R11) - O, PCT/GB2007/004831
CH2-O- C(Ri0)(Rii)-* or Rlo)(Rll) O CH2-*, wherein
the bond indicated by an e{ erisk is attached to the
pyrazole ring; R2 is a divalent radical of fornula
%S@-AAFE@ W* wherein the bond narked with an

R+ and Redpdgnesgently -Rat el d-GloBao ;O -N&Re INRyGRJRrcycl i ¢
-NR;SORY ICORELER,, 608, dta80OKR,: 3 to 8 ring atons, optionally
substituted with one or nore of -F, -d, -Br, -CN,
-CF3, Cl-C4 al kyl, cycloal kyl, -OR9, oxo or -NR7R8 or
Rg is C1-802R§1, cdlodlkyl)-CF, BPINRYRG] | ¢ heterocyclic ring, having
4 to 8 ring atons, optionally substituted wth one or
nmore of -F, -d, -Br, -CN, -CF3, Cl1-C4 alkyl,
R; and Ryark Oﬁiebyhdenﬂmrogé@ ®FC; alkiRZR&a,er cHEBARY. W sOor 1;
when wis 0, Q is -C(Ro)(R11)-
-CH2- C(R10) (R11)-CH2-, or in elther orientation -
Ro is hydfbéém)c(ﬁﬂdeﬂ@l‘l&ycloﬁlkyl ﬁﬂlﬁonéﬁﬁmﬂwbméibd 31@1@”@‘19” wis
1, WD 2008/075012 PCT/ GB2007/004831 14 (i) QL is
-C(R13) (R14) -, -CH2-C(R13)(R14)-CH2-, or in either
Ryis (Dmiboatiadi on - C( R13) (R14) CH2-, or - CH2- B- C(R13) (R14) -
and Q2 is -C(R10)(R11)-, or in either orientation
-C(R10) (R11)-B-, -B-CH2-C(R10)(R11)-,
(H)B{C(-IBQ&X@RQ)Q,)WF@@H acand Kl BéifdyidenyR), 1, R-ar 3qsrolidel that

'i Cl(sl)(Rll) -CH2-C(R10) (R11)-CH2-, or in
Erther< 8 tation - C(RlO)(Rll)CHZ B-,
or - CHZBC(R10)(R11) and |S-C(R13)(R14) or

LB R LR, SRR R o Qﬁmw)@ﬂ CHZ_O_ _

GHBI@RB) BURL Y GHRO{R10) (R G- -5 H -0 IR R+4)-"-0B2- , - CH2-

RN EQ-2Y Vit Q?et o3P bﬂlﬂg%% ek f‘statt%&gféjto e

py6azple-ripg; -SO -8(2- -CH2-, -CHCH3-, -CH(OH)-

-NR7-; R10 is hydrogen and Rll IS (Cl C3) al kyl or -C]—|;

or R10 and R11 are both (Cl-C3)al kyl; or RI0O and R11
R: is a divaleshradingboffermulia R 1A dQglai* verait the Homdwharkéd witkegn asterisk is
attachec%g? ched forma (C3- C5)cycloal kyl ring; and R13 and

“are independent!ly hydrogen or (Cl-C3)al kyl; or R13

and R14 are both (Cl-C3)al kyl;

A4is (i) a monocyclic carbocyclic ring, having 3 to 8 ring atoms, optionally substituted with
one or more of -F, -Cl, -Br, -CN, -CF;, C;-C, alkyl, cycloalkyl, -ORy, oxo or -NR;Rg or
SO;R¢; or

(if) a monocyclic heterocyclic ring, having 4 to 8 ring atoms, optionally substituted

4
i

with one or more of -F, -Cl, -Br, -CN, -CF;, C4-C, alkyl, cycloalkyl, -ORg, oxo or -
NR7R8 or SOst;

wisQOor1:

whenw is 0, Q is “C(Rg)(R11)-, =CHa-C(R1)(R41)-CHa~, or in either orientation —
C(R1o)(R11)CH2-, or —CHZ"B'C(R1Q)(R11)"; and

whenw is 1,



or R13 and R14 taken together with the carbon atomto
which they are attached forma (C3- C5)cycl oal kyl

wo 2ovg/075amDt her aspect of the invention is a  PCT/GB2007/004831
phar maceuti cal conpositi og conprl sing a conmpound of
formula (1) or a salt, rate, solvate or N-oxide

; Qgge(?fm i 08@*1@){?@}4)8“" Ld)HQGﬁ%Q)(Rﬁ?E%-FEPﬁhgelfri‘fgéﬁéﬁén‘féﬂohy
o P ARl Qe s B R e R g s € RO (R in either

o ol chen S ry bEL gl Bl e Ee Ve a maxi mm

corrpob @Jﬁ‘é{}géuﬁ? %r\?\ghn%t 8&?10)?%0 »Yr even nore

preferably a maxi mum of 650. The conpounds vvith whi ch
o) B0 SRR BB P tyton -
Ther ed(®; (RJ DH,ABR) orasTHEeB-S(Rf (RhG- arFH/QmsI-QI(R%I)(ﬂM { o} in either

The use f or a sal
hydr at &" '8%@?@3@& %Boxﬁo(g"'?ﬁ&?é)g%” in the
pr epaBaC(RA)(Rfs)-EHeONPOSHIBT(RENRLH-eat ment of di seases
or conditions which W 2008/ 075012 PCT/ GB2007/ 004831
15 are nediated by CBl receptor signalling activi ty.
Exanpl es of such di seases have been |isted above.;
net hod foysthe tr nt of di sea sor
B is ~O S HCHIL S0RR IR o SR i Pottynan Lk B33 tBbned to 4,
then B isngr&)-| i9@- actiRi-f y, whi ch net hod conpri ses
adm nistering to a subject suffering such disease or
condition an effective anount of a conpound of fornula
B, is -CQ4, YOorSa -8@t, t SOhy itk .e CHOH v, aCGH(OH)NorokiRde t her eof .
Agai n, exanples of such treatnents have been |isted
above. Term nology As used herein, the term"(Ca
R1o is hy@tgehlapld'RwiseCeila)atkyhord-CiH; ar &4d aniceRarase betheécscg)alkal or Rm
and R11§§l{e§1' %BEth%'} Wﬁtn l?%%}ggq_%{&% {Aéh\@lh gﬁg he&%?é gtggachgg\%r 3F or
Cs)cycloglkamisigeand he term i ncl udes nethyl, ethyl, n-pr opyl
i sopropyl, n-butyl, isobutyl, sec-butyl, t-butyl,
n-pentyl and n-hexyl. As used herein the unqualified
R43 and Rerare ingepbodgndly ihgdrogen or &1t Gs)alkyinordRq; abdl Rioare toothc{a1Gapalkyl;
[ | f
or Rys aﬁ@ﬂ ﬁaken E@Q‘nm u eliw@ gréy Earl] Cy%hltlﬁ%}} ar8 tt%e%gor%g(cs-
Cs)CyC|0ﬁH§Vléiﬂ® the unqualified term "cycloal kyl" refers to a
nonocycl i c saturated carbocyclic radical having from
3-8 carbon atonms and includes, for exanple,
Another ggieech pf ﬂslpymventiw Iscbrhaymaceigel epeaesition coyetisgihe Rygompound of

formula H)’&j é’%‘ﬁdfo Ja%n 90!9%8'09 W&%&éﬁ tH%‘?eolf‘ %Sgetl?&f \E{H‘or{;ah& more

pharmaqe,utlcajly@ppqpt@taqa 5@@9@4 QF@XC@IG@tmtl c radical, and i ncI udes
radi cal s having two nonocyclic carbocyclic aromatic

rings
For orally administrable compounds with which the invention is concerned, it is preferable,
according to known medicinal chemistry principles, to have a maximum compound molecular
weight of 750, or even more preferably a maximum of 650.

The compounds with which the invention is concerned suppress the normal signalling activity
of cannabinoid receptor CB1. Therefore, further aspects of the invention are:
(i) The use of a compound of formula (1) or a salt, hydrate, sblvate or N-oxide thereof
in the preparation of a composition for treatment of diseases or conditions which



which are directly |inked by a coval ent bond.
IllTustrative of such radicals are phenyl, biphenyl
wae@soapihyl . As used herein the unqualified tBCMGB2007/004831
"heteroaryl" refers to a n%no-, bi- or tri-cyclic
aromatic radical containil g one or nore heteroatons
se [
aé%@%ﬁ%ﬂg{? ??31 rm%r?%@tgg ? Igrgé‘plfbnéécgﬁh% ?&%n g%@ F2lich diseases have
noh%@yk'ﬁtﬁid:a*?q\/i@g a8fdd one nonocyclic aryl ri ng, whi ch
(i) are ﬁ’mlefr%‘atfbbfthleltﬂébﬁﬁ’er%f 8is&263 08 Bbn M- wH|+H é%%tnﬁé’dné%& by CB1
of such radicals are thienyl, benzthieny
beFeeeRtoy Fignaing aetiyity, wfrwfumgmogucoméﬁ% %ﬁrala@tﬁrw to a subject

Lgﬁéz’ffég@?'suclb@@éééﬂ @Z&'nmtlon ah at&hvez ot of a compotindlof formula

hi azo yrazoly oxazo enzoxazol y

i sOxadEg hy%r@}{& .S@@i@zqslf‘ypx'de theerdhi ﬁg&m yExamples £f sHgT |

befghirientohaile behilia@uareley! . oxadi azol yl, pyridinyl,

pyri dazinyl, pyrimdinyl, tr|a2|yl |ndonI and

i ndazol yl . VO 2008/ 075012 PCT/ GB2007/ 004831 16 As

used herein the unqualified term"heterocyclyl" or
Terminoldggt erocyclic" includes "heteroaryl” as defined

above, and in addition neans a nono-, bi- or
As usedthereig,tbe termi¢i.-as)elull Wbereirda eadl b agointegens refere hea straight or
brancheHQ;ESmWffa%?éapﬂﬁ\n@#r&ﬁtaetg bféa%er]satoMsaﬂ%SQNhé’Hyls Pand bis 6,

onsistin non- ar onat
for exanrpéﬁjutfa%ﬂerr@omh@dqsu m@thnﬂnethmlr nmmryl d3epronyb el Uiyt isalsutwhseskbutyl,

t-butyl, ri- entﬁ%‘ﬁ%'r@ﬁ@ ¥y linked to another such radical or to a
nocyclic cgr bocyclic radical. Illustrative of such
radicals are pyrrolyl, furanyl, thienyl, piperidinyl,

As used' H@ré‘ﬁ‘?ﬁ@ WauaPRZenY "cfarﬁc%?/&ﬁzz pd ¥rls t atrhbﬁbz 8+Iy bp tncyfchc radical

|ad|azolyl pyrazo yrr
having Wpﬂﬁ]r@g@cpms rﬁy,o‘f,wapthwqe ca%pp@r‘@%n@{wﬂes arylrﬁj@ c)yploalkyl
nor phol i nyl , benzfuranyl pyranyl, isoxazolyl,
ben2|n1dazol met h Ienedloxyphenl

As useddiergin Eieedn iﬁﬁ@‘éﬁw ek Qf@rsaﬁay@wwﬁicmaawa@d@aﬁ@cychc
radical Helmngf’n%rrpﬁ@%a%cﬁ\eat@ﬂ@ ‘é'nB 'lrﬁﬂldeg Foh@xé-?%lé eéS/ElobepW1 'c%‘oth}tyl

occlrs, term "substit as ap
cyclopery &%WéY'eﬁW’%ﬁWba%ﬁ\&qopm ed W|th up to four

conpatl bl e substi t uents, each of which independently
be, for exanple, (Cl-C6)alkyl, (Cl-C6)alkoxy,
As usedmnayv: uwapf&wts@ 'ar@'{;)'qiqaq@q) a ”f*Rﬂocathf tri-cyclic carbocyclic

aromatlcméﬂfeépbﬁé fektUdes ddiddls havidg @@ rﬁbr'fd’dy&lm éérb&@'l:ﬁb aromatlc rings

fluoro br ono and
which ar%ﬁfﬁ@ ‘rfgk |bM@rq°Hal€@bPC(ﬂéT"'@%tyaduvwr suq*@radle@mr% es@nyb fiphenyl
and napftyl.- C3) al Kyl thi o such as trifluoronethyl,
trifluoromethoxy, and trifluoronethylthio, nitro,
nitrile (-CN), oxo, phenyl, phenoxy, monocyclic

As usedh\%tré’hﬁ w l)’dquaﬁfldaietb@ﬁ Qﬁté&b@?{%& réfletdtoR rﬂbncﬁ bl'- B&tried I'Esaromatlc

radical co b oﬂ% or, m&%?ermgctedmm and %@Wes rgﬂcais
havmg HBSQRERMoAGCyC NRM@S&M@SM%@M&/% rﬁ‘@%nﬁ%n@rrﬁonocychc aryl ring,
wnicn pSREEREN b e e b oy T Temn .
benzthleawomryl%r&ndyll?ﬁﬂtcaﬁ eimldaQ@@I tve hzitida2olyl) @iabily rsRgehisre,
lSO’[hIE\ZOhﬂ benmsoﬁuazo?yl pyrazolyl oxgzol)‘?l behnzgiazolyl isoxazolyl, benzisoxazolyl,
isothiazolyl, triazolyl, benztriazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
triazinyl, indolyl and indazolyl.



nmor phol i ne, piperidinyl or piperazinyl ring. Were the
substituent is phenyl, phenoxy or nonocyclic

whedosoamny| or heteroaryloxy with 5 or 6 ring BCDGEB2007/004831
t he phenyl or heteroaryl HI thereof may itself be
substituted by any of the gbove substituents except

As usedﬂ’ﬂ#ém kthe BRRABMISY ter Q’Geﬁér@@%ﬁt’" & "hB@F&fy@lﬁf‘ Hofés "Weteroaryl” as
ti onal substltuent e one of "'the foregoing

defined abites ARG Ad0 itgnangRNs oG el RENERYRIIG Ren-AATAte Sad o
containihd Ghé@ﬂﬁ\ohﬂﬁer%ﬁ%lnié Slect@firén &N 40, Mo%ﬁéﬁ&rdﬁélﬁtmg of a

ounds of the invention which are aci di

monocy R ATEHT R0 e Ea B A MRS BURN RGP OmESERIBh b o

covalenthlirked td\blﬁdihéraé‘z@ﬁ r§d1@él oo @H@ﬂbtycn@b@boawdé eaelicd® Justrative of
oxi de ; al kal i ne earﬁh

sodi u
sueh rails ey oBk fged o iErol RIRETY. BATSAOM e loREEan
thiazolylnshiidtagdotie piyrasblyh) pofidan pyrbﬂiai@ﬂ Byrfmidinyl, morpholinyl, piperazinyl,

indolyl, WP@@{W&@H@W{T pywwor&ﬁq?vénBenZ'm'damjvinmﬁ@y'enedloxypheny'

ethylenddidxyshers), mél@nidd ar) LeK%inthiae grougsbenzyl am ne and t he
i ke. Those conpounds (1) which are basic can form

salts, including pharnaceutically acceptable salts
Unless othédvidenspegiiad i thacbaiext ia v@ucmft bdruby tiefaerh i'Subaaivts” S8 @Pplied

o s s T R B S A BB
which inphp&mibnﬂy mapbe foaaxhrhbie, (IOHC%)aIl@AnCdCWC%blkOkg&lydfbxﬁ,chﬂl%xy(cr

oy afigato! RigfteglolCupp BV IS SconRER. Bafinsti&iafisea, promo anc
chloro), fly o pantielbulyohioated (C1-®@)|atkgl (:01-©Qalke>r}am(rrﬁ-0§)'aﬁ<ylthlo sulc:h as
S an or

trlfluororge#\gl mél\fl:xvorom%il%uolxi}/,a%rrd1 tnglg?r{)g\e r‘g@élgm ﬁ?ﬂtﬂ%% (O(Sﬁ oxo phenyl

phenoxyPhamueydic heeadarBair heteréargipey witie s or Seing ctoras) tetraotyl, LSOORA,

-COR" by Stahl and Wernuth (W I ey-VCH Winheim Gernany,
'2002). The term'solvate' is used herein to describe a

-OCOR’*neﬁ@mﬁ 2ONBHRT, eRONIRIRE, SNRRY, mmmwuﬁmﬁ’@mm he
RO RO WK ERRART Wb BT e AR b peslfe@ndBy

hydrogeemamCeCe)etkhbmoth off liretheenare Wingdr Bt end R& am‘rruikegi éalthetsame N
atom, ngﬁdes fgk\éﬁ@ Sgéthc‘er V\Y’ﬁttﬁéfn @Wﬂ%ﬁ%rrﬂ”at cff@érﬁ Q rmg sich as @

mor pholgleepleem@wkw pxpefaczmyi rll’ngs Yéhege thef sudigtlu;nts; ghglwl gfhenoxy or
monocyamgéﬂyporq{eg%ﬁa& o]xg/ %tﬁté &wl nqLaqgﬁ‘ng' tfv% 'p&Q@p Oéﬁgt'groaryl ring

as’a n stereoi soOMers wi
thereof yay itsalidieesbstituieddly anyod thehabave sobstituent®excepbphenyl, phenoxy,

heteroa@L&%&Q%fo?? #He*dan&é? ubstRbeH %%shgggﬁ% Bé’tggi%r%&ﬁg substituent

ral axris Aventton 1nel'u
groups. enant i oners and dlastere0|soners and m xtures thereof.
The conpounds of the invention include conpounds of
formula (1) as hereinbefore defined, including al
As usediherajmriiieghEn el Bcligdeabasepddition; hed @dﬁltlorpao@qu@tsrr@mdsalts

CompodnﬁQBPtrhé ifVaRE&Pivhich %?é H%}l@%an P} | & S5 in dlegﬁ g@tpﬁér‘?‘naac@%cauy

tautoneric | sorrers erel na
acceptablg galbspinithinages aud asdelkaonplabimwisoddest ergnaddiumiand potassium

hydroxides; alkaline earth metal hydroxides e.g. calcium, barium and magnesium hydroxides;
with organic bases e.g. N-methyl-D-glucamine, choline tris(hydroxymethyl)amino-methane,
L-arginine, L-lysine, N-ethyl piperidine, dibenzylamine and the like. Those compounds (1)
which are basic can form salts, including pharmaceutically acceptable salts with inorganic
acids, e.g. with hydrohalic acids such as hydrochloric or hydrobromic acids, sulphuric acid,



So-cal l ed 'pro-drugs' of the conmpounds of fornula (1)

are also wthin the scope of the invention. Thus
w@edosarmizeri vati ves of corrpounds of formula (POT/GBR@IN004831

may have little or no cological activity

t hensel ves can, when adm tered into or onto the

nitric acM}bhoB&tori‘é%}@ér{d&He ik, %n@%m%#gglﬁi g&d% Qb”ﬂ/ltﬁ‘ akdtic, tartaric,

the desired activit for |y
Succ'm%@m%ﬁyma el W@éwa?@éCyllsu@WCd@feth@aﬁwr&on&r &-teluprasuidionis,
benzoicABeriZehesLnfgHic, glUtathichREtid, BhahBHdeRadds Aifiheire, Of
prodrugs nmay be found in Pro-drugs as Novel Delivery
Systens, Vol. 14, ACS Synposium Series (T. Hi guchi

For a regied 0% slitaBbeelalts)sed MhnBbesIeNer firiab e fHasI'S £k SPr*oﬁer@%é',%electlon,
M&#Pﬂ@wﬁ%ﬂﬁﬁ@gﬁ

FXS&SCM@EP%{W G m@f‘Bzo@_@r sen and
Ostergaard, Design and application of prodrugs, In

Té book of n.and Di cover 3rd Edition,
The tef%‘@iva eréfw%?ﬁr'%ﬁ% & & oS B Mol RGEH S CopRER A e compound
of the inwbrtiontamel & stuienibmetriccanourit of or@@ﬂ’ﬁbr@ pri@an@ééwa@%ceaptable

appr,opr unc I|t|es res in the
sotvent (RBER G STPRUP NI ) AP PR TOF S STBPURq Weergsic sovent s
water. 2008/ 075012 PCT/ GB2007/ 004831 18 known to those
skilled in the art as "pro-npieties' as described, for
exanpl e, in Design of Prodrugs by H Bundgaard

Compoyrigs séthivenich th@&ﬁbentl&ursfboaxaﬂ‘edi Mich e iRoms edingg of

B WETHETIR i A A e .
can exist aCarNrbEHaE éﬂédelo%))rm»rs with Rord sterepefiermblrOaddth- thQI) centre or
ent |

h|n t he scope, of .the. |
as atropélo %bé%\%tﬁégeog fS st rﬁsg |§tr¥)1ap (%)ebcprﬁﬂwfrgl a(st} ?‘Ke{rwgpp qumcludes all
such enarairqmmmdsdﬂ:astmblscrmersvaodmrpjxxnrasdhéreb’strat| on of the
drug. Sonme exanples of netabolites include (i) where
t he compound of fornmula I contains a nmethyl group, an
The contppdindx gite frnpentiateinciude lcmapblhmjs&ﬂfor(nu(aﬁ) asmeféihﬁéﬂoi)e defined,

ot b ol 58518 ERTTRABE Bl P 5ol o5 B8RS By oo
optical, gegietri¢ and )auwmmre: isdreerspapbenethatiér dafinetibad Isotpidatlyfebeted

] \No group, a secondary am no derivative
Compoubﬁ"{e?#efg'rfﬂlf@ﬁklm -> -NHRL or -NHR2); (iv) where the

corrpound of formula | contains a secondary arri no
N A IO R Sl g i
inventio yzert@un ;dﬁ@vailveal ef ¢arapdunds of fwneiaf(l)(wrﬁahh my-ﬁahemle orno

pharma&f%l&}{b&tlxﬂ%ﬂ{e‘?nste%sccgm%}ga%m s déerr ngc% b oenqg%h%' Y age

car box c aci srieot
converted. mquqmpognd;@j—fprmula (li/havmg the desired activity, for example, by

hydrolytic cleavage. Such derivatives are referred to as ‘prodrugs’. Further information on the
use of prodrugs may be found in Pro-drugs as Novel Delivery Systems, Vol. 14, ACS

Symposium Series (T. Higuchi and V.J. Stella) and Bioreversible Carriers in Drug Desian,

Pergamon Press, 1987 (ed. E. B. Roche, American Pharmaceutical Association; C.S. Larsen
and J. @stergaard, Design and application of prodrugs, In Textbook of Drug Design and
Discovery, 3" Edition, 2002, Taylor and Francis ).

Prodrugs in accordance with the invention can, for example, be produced by replacing
appropriate functionalities present in the compounds of formula (1) with certain moieties



For use in accordance with the invention, the

follow ng structural characteristics are currently
wa@eousenpiat ed, in any conpati bl e conbi nati on, PET/GB2007/004831

conmpounds (1): The G oups A, and A2 Subject to the

provi so that one of A, anc} A2 is either -000H or

known tb €idsazRillyd in the aRR@ ‘Ard-rdibties’ BQQ@ﬁiﬂiﬁé@,tbeeﬁ)‘r?ﬂ?%Desi n of
'S etrazo

- 00 or tetrazolyl. The case where A
Prodrugg gngPgﬂdgi?ﬁé@ﬁ% 19 SPETlaS UIHB AasE & Fxgarboxy
group (s'usré begc&cz)olcfrlgg/@%g%u ?f B%wigqmaivamg@um;ﬂﬁwIof\am\!i@lmn), an
. 0. IS phenyl or
amide (-EJERGEF Ry NALGLH Steregedpheyio-SPs Y onexy!

optionally substituted with R4 and/or R5. Currently

. preferred is the _case where A3 | henyl , optionall
o o i it itacsScqnbre! B Rusitiph ersenelBeBies oY ermeingd SEimatuie
that is, cBmpbands foered thefivagsbredubvgistritidn of diieg eyl Sore ekanpled of
ses where they are independently selected from

metabolﬁrel lcg
?ﬁdpgﬂ %, -F, -CN and -C, Wen A3 is phenyl or
6- nenbered heteroaryl, any R4 and R5 substituents in

, henyl ri ho in . fornmul [) as attached,,t
O e BEnndhl e RS Pnigh B M B arbpR e Sy
derivditvepiosieti (@0H; ->ofCH,Db8e rings. For exanple, in the
phenyl ring shown in fornmula (1) as attached to
-(CH2)g R4 may be hydrogen and R5 is nay be hydrogen
(i) werede the ddngpquiad iof foomulad cantats-snGi)xY-growdn dn hyepay deklayive
L @i pation with that feature, when A3 is phenyl
t@%reé&néﬁ‘bngrgg 'heteroaryl, in A3 R4 may be hydrogen
and R5 nmay be than hydrogen and in the position ortho
= = I.ndi he.indice nd q._ .
(i hfbes St BB S5l Syl b & el damine
desivaliveihereef (ENRIRF ->gNHRS oedttRY); The di val ent radi cal
Rl R, has been defined above. In the radical R when
not a bond, by way of exanple, RIO may be hydrogen
(iv)  whete fRelcamppubd ofrfermyla, | coptdins)eysesonedraiminmgroRp.ca prirdarfy!
LNd nde| / be methyl or ethyl; or R O and
@V?tgégﬁertegggt@ﬁgrgw Xt he carbon atomto which they
are attached may forma cycl opropyl, cyclopentyl or

0 B PRS0 OHER, Bonishs d FLTGE F oo T
theyeof ((frleat ¢thQHhaandt, and B, is -CO-, -0-, -S-, -SO,
-S2-, -CH2-, -CHCH3-, -CHOH or -NR7- where R7 may

_ be, for exanple, hydrogen, nethyl or ethyl. For
(vi)  wheserfileccompoaind obformylad gentaine an, araide gravpy a isarboxylisidcisl b

d'aeﬁ\ég};vgltﬁbrggﬂycégﬁgg @b@,_fg)l_r red B, radicals are - CH2-

For use in accordance with the invention, the following structural characteristics are currently
contemplated, in any compatible combination, in the compounds (1):

The Groups A, and A,

Subject to the proviso that one of Aj and A; is either -COOH or tetrazolyl, A; and A2 are
independently hydrogen, -COOH, or tetrazolyl. The case where A, is tetrazolyl is often
preferred. In many preferred embodiments A, is tetrazolyl and A; is hydrogen.

The group A;



Specific exanples of the divalent radical R include
-CH2-, -CH(OH)-, -CH(CH3)-, -CH20O * wherein the bond

wo p@soatoezl by an asterisk is attached to the pRCEHGEBR@7/004831
ring, and - CH20CH2-. The gi val ent radical R2 The
radi cal R2 has been definéd above as a dival ent

Ajis phén?%r%%lo@lf(ylfs‘%méls %ycl@»er{tyﬁ“b} c{m@%ew/l oﬂ)tfbn@ly s@%ﬂtdtélﬂ Wh R,

?resen n
and/or Rw&qﬁsﬁn hppredRrrsA is tfeﬁr Caae@ffsﬁﬁeAa qmy' eefé,qﬁ\ai'ha%%a%wﬂh Rq

and/or Rpesn@nmdmm @fﬁcﬂé/ﬂ R Mvefen dBfndd adodk esut lc0aehtasreféh el are
WO 2008/ 4075012 5F’CT/ @B2007/ 004831 _ 20 carbon atom

cases wheje fiAVcEe fneepengenty selgeied dromuydreaan o coNI @G dhyiVhen Asis

phenyl oPE%é?Méd’ het@l‘oa‘?yi rgh%?(éﬂd Ry édﬁﬁhtu@ﬂt@ ithd p’ﬁéﬂ I sIﬂiBM/n m
dependent y rogen, ﬁét‘or eth

formuia (4 SR P ey ) e 52 8091 ori pgns
of those ﬂﬁgis RbfekakR8, ih daLhMsy g shdwen wmml)aémdcaed Mu(dmg) -

eattacedma forma cycl opropyl, ¢ 0 ty
Ry may tszh@aq R Ts F 1Ry, DAHREER a”ﬂ%’éﬁl@ﬁ‘l"s%”é’ﬁf JRFE, ana
separateW&mﬁbd)rﬁbﬁwa@w wmthaef@eltmé aﬁheﬁf ASE phemg sr Bm@érﬂlﬁkﬁ'eﬁ @&teroaryl,
erazl ne,

a d|v ent
in A R R ERASProgeB A Gediony oo by B Sl S E Rt ertineoor
—~(CHy)pt he ring nitrogens, norpholine, cyclopropane,
cycl obut ane, cycl opentane, cycl ohexane, cycl oheptane,
or 2-oxo-pyrrolidine radical, or a divalent phenyl ene
The indieés pimekcycl i ¢ heteroaryl ene radical having from5 or
. .6 ring, atons u with R4 and/

The indicks' AT AELF W EIPREERB AL 0 HErTM PSS afbckracs #ige  and
q are eagétx@npl es of A4 ring radicals include the follow ng: N
all optionally substituted with R4 and/or R5 as

defined with reference to fornula (1) above Specific
The divsisnsvadical & R2 radicals include: CH H3C CH3 3 H3C CH3

R has bAR BEibalAbEyS AR iR RRLR: why hot STHE Ry Mab o BEAAS. Rio may
be hydrogph iaad &, matbeesméllsylj tydrexy dvethyE,or R and Bry ,ma)@dach CF3i

. 1-C4 al op 0 _Or. wh
indepengadty e it s RSE R B dag en e Sy s Cebe R 14
which theydepsiadibed py fdryda ogeepropyl CeiGiemtlllor lcycl@hextyheng.
foregoi ng substituents, -F, -d, -Br, -CN, -CF3, OCF3
are nore preferred. Wien A2 is -S02R6, -OR9, -NR7RS,
When R iSIRTCORGE (Ot ) NREBOR RBe indapendedtindyl, Reorseprevitied tHat emlp is not

greater tﬁ%%%@l ig;ca?,t-BY,'_s_,e_gByl 50, SF3u,-C¥l@propyl . - NH2,

-CHOH- or -NR7- where R; may be, for example, hydrogen, methyl or ethyl. For example a

and b may each be 1, or a may be 1 while b is 0. In many cases preferred B, radicals are —
CH,- and —O-.

Specific examples of the divalent radical R, include —CHa~, -CH(OH)-, -CH(CHjs)-,
-CH,O-* wherein the bond indicated by an asterisk is attached to the pyrazole ring, and -
CH,OCH,-.

The divalent radical R,
The radical R, has been defined above as a divalent radical of formula —Q-[Agy-[Qa)w-. In Q4

and in Q, (when present) R,o may be hydrogen and R, may be methyl or ethyl; or Ry and
R;1 may each independently be methyl or ethyl; or Ry and R4 taken together with the



-N(CH3) 2; R7 may be selected from for exanple,

hydr ogen, nethyl, ethyl, -CF3 and cyclopropyl; and R8
woraysioesosel ected from for exanpl e hydrogen, nethgB2007/004831

et hyl, cyclopropyl, and - CF3. WO 2008/ 075012

PCT/ GB2007/ 004831 21 The2t oup R3 The possibilities

carbon eft<|9’ﬁ tcg‘??/h RhehPard %fttba?éi rﬁQWéﬁ'm' encfc@p?édyp 'E%l@pefrf?}yl B kfelohexyl

exanp

ring; andf:%ieﬁﬂr%pmay indepgn er(tl )hyétmm met@M)etmq and Rq4 may
both mde;{éﬁdg}n@\%@@@hgl orét@’rlzar’ ﬁl"@ﬁ@ﬁ"?ﬂaké’r‘ togéfﬁ'é‘?%%ﬁ%% atom to

wever 1 n nman
which thgy arecatiasbed gy a@rmewxc'onnspm QYICIOQP"Bté'rPrWC'ﬁ%PWb@'@Qw Acwhen

present |§IQJ€Pt@hfah“i:\réiri?f@tﬁﬁrlr@c bOf &44 Ieﬁfiﬂ@rmﬁgﬁwck{d&&%x@ﬁﬁﬁé fa' d?r\éal%nt

es o group - (RA)AZ2 in formul a
plperldlnpn@ngraglnpwe@agpep@}lmllgéubqt iyted By methybrp onRepthrINg1 8

nitrogené; rhbr?l&me’\b&}ﬂloprépan@ E?e%ﬂdtéﬁe"b@lop%@ta%@ C)(c@ne((ﬁe (O ng

cyclohepi@em;i2@g—py(rgj)dlr(qg)ad(cp) ooa|.qw|qleni Rhwganﬁ ar rrpq@cycmc R
heteroariiéhe ¥Hidal R2and A Sms dde fhg bfains( btionBlIPsubdtituted with R, and/or Rs

as defined with reference to formula (I) above,

Thus examples of A4 ring radicals include the following:

SOANSUN s aN v

optionally substituted with R4 and/or Rs as defined with reference to formula (1) above
Specific examples of R, radicals include:

H,C CH,

wherein the bond attached to the amide nitrogen is indicated by an asterisk, and the phenyl
ring may optionally be substituted by -F, -Cl, -Br, -CN, -CF3, C4-C4 alkyl, cyclopropyl, -OR,
oxo or -NR7Rg wherein Rg is hydrogen, C4-C, alkyl or -CF3;, and Ry and Rg are independently
hydrogen or C,-C4 alkyl. Of the foregoing substituents, -F,

-Cl, -Br, -CN, -CF3;, OCF3; are more preferred.

When A; is -SO;Rs, -ORy, -NR7Rs, -NR;CORg, or -NR;SO,Rs then Ry may be selected from,
for example, methyl, ethyl, -CF3, cyclopropyl, -NH,, -NH(CH3), or

-N(CHjs)z; R, may be selected from, for example, hydrogen, methyl, ethyl, -CF; and
cyclopropyl; and Rg may be selected from, for example hydrogen, methyl, ethyl, cyclopropyl,
and -CF;.



NNNHHO (I') (J) wherein R o, R11, R13 and R14 are
as defined above; R18 and R19 are independently is
waedsot®d2 f r om hydrogen, (Cl-C6)al kyl, -F, -CFBCT/GB2007/004831

-OCF3, -Br. -d, -0OCH3, -Cﬂgi - CN,

(Cl-Co6) al kyl sul fonyl, and =000H, tetrazolyl R20 is
The Gréghgeted fromF, -CF3, -OCF3, -Br. -d, -0CH3, -CH3,

- g\L - %—I and - COOH. WO 2008/ 075012 PCT/ GB2007/ 004831
The possilijips fpriRerate g delings akovmin wiatiopye formulgdy). fornpxameladwdgen,
methyl, iethyd cgﬁb@bpwm} j(QPE)L@jh@CF‘%‘,SECP@JSSS?@@F@f bchonsi st ent

0 i Gl chemstr ri nciples. For

(oH) NG BT EhR s § {hBo NSO ¥brEn £ A2 Rerdgrgfen
1. Howewer iahnanty grefdrisdagetbdinaital Ry il ofieh 86 8adregat.i ¢ ring

wi Il be adjacent to the nitrogen atom since such
substituent is expected to behave as a good | eaving

Speciﬁmvqurd)wml-ﬂ(gg)mmt(x%&vi vo such conpounds woul d
... have st.r.on ot ent | to react with nucl
SpecificipMplts " thearabhg oo Lyl

eophilic
Rtz lgég{aww%g){{ﬂglpgﬁ?hose of formulae
(A)-(J): general ly regarded as undesirable for potenti al

toxicicty reasons. Also for exanple, it is |likely that
any OH substit uelx will be adjacent Qo the nitrogen

_4 s aga% suclp-c« unds | ead tenti al
@ &t he\ ab oups (A)-(z&@@
1, R18 a as
esent in pref edz0

E) R10

ho:
Hf or wher g n \Ri 9
def i ned Sﬁ%ve, are of
conpo(Ayds of the inventign. In such cases(%(i

may be, for exanple, hydrogen or nethyl, 1 ’rmy be
for exanple nmethyl or ethyl, and R18 and R19 may be

®ndependent | y sgjected from for exanple, hydrogen,
f1 uope cpl oro, r , cyano, trifRuortdnet hyl,
tri 71 uorpmit hoxy,) amy nethyFsufaonyl)—A Ris
Hub et conpounds, of—t yenti oh copgi t hose
of f JOA T RN W=Rp OH RN, N
\N RIO RIT"R19 R5 R 411 19 11 20
(D) (E) (F)
®) H o)
) WR18 PN =R
o\ e
13 R, R, 13 R, 20
(G) (H)
o) /[ZD
N H

(I ()
wherein
R10, Ry1, Rz and Ry, are as defined above;
R1s and Rqg are independently is selected from hydrogen, (C,-Cg)alkyl, -F, -CF3,
-OCF3, -Br. -Cl, -OCHjs, -CHj3, -CN, (C4-Cg)alkylsulfonyl, and ~COOH, tetrazolyl
Rgo is selected from F, -CF;, -OCFs, -Br. -Cl, -OCHs, -CHs, -CN, -OH and ~COOH.



R'" (IA) 5 wherein -Rl1- is -CH2-, -CH(OH) -,
-CH(CH3)-, -CH20O * wherein the bond indicated by an
w@swsn7®k2 i s attached to the pyrazole ring, OPCT/GB2007/004831

-CH2OCH2-; R10 is hydrogeg and R11 is methyl; or R10

and R11 are both nethyl; # RL0 and RL1 taken

together with the carbon atomto which they are

attached forma cyclopropyl ring; WO 2008/ 075012
With refesengedionmiasodadd) anysuRatituems wmhetgmrcmgatlcarpr@ must of course
be consnbt’éﬁﬁ\%ﬁrﬂﬂ%r{ bgfgi%lnﬁpér%%@thpﬁﬂnt&%so98Pexa'nﬁale |t@§|uﬁﬂ@lytﬁbt’ any

are 1 ndependently selected f
subsﬂtutggtd}e&g@ﬁ or AN prapnitreggryeitaiping ,l?ﬁterqqrpmpth@ﬁwﬂlm adjacent to

the nitrogdrl At Eme@gﬂ&?(yubsﬁ!m@nﬂgte%éo‘@éﬂ lfocﬁéﬁbve b@a‘é@ﬂ@%% group,
implying when R10 en and is methyl, the

'aaé?'rw&% B e Q‘{SPP 2R & S4NG B oA B Reds Wi npleophic

entities, B&@m@rﬂ@l c&ﬂalerﬁrb@natdrﬂ@h@d g’eﬁe@ﬂ)ﬁfeg%ﬂ@dyas@ndlegirm%Bféﬂtlal
R4 may be exa r olg)en and R5

toxicicty gefaﬁ)@ps t"H%foﬁﬂﬂ?’B@'@n‘t lsa{pfalyltlppttaﬁg %§ s,%@,n{ Viibe ady acent to the

nitrogen SEPA8heé %g&h subh @@rﬁp&mﬁa@tdaﬁ Tead tb Potdh@hl thaagkure, 1n
compounds (IA), R4" may be, for exanple, hydrogen and

R5' nmay be other than hydrogen and in the ortho
Of the am@ drbgss (A Cihoké omﬁ’ﬁmaroréﬁwwérewmo,l Ry emJg ia@8 R@gﬂetarée

se of erein npounds of
defined SR8 R G0 BFRSSINES IR RY SRPPUIESah o oiiay lay oo cases (E),
Rio maye)anf@abxarﬁpld mw@gancm mém RS8R 5060 exHTaSie thetfiy bbéﬂh?l and

sser ex tral nervo S
Ris and Rizaen 5 OaRET o005 BStBH 19 e s eaeeb Bt posi T g Aor:
bromo, dyand,iteffucasttlethyl triflberoassianxy pdretmeinyBulfewer centr al
nervous system nedi at ed side-effects. The conpounds of
the invention nodul ate the cannabi noid receptor CBl by
A specifis spbsee 96 torgpourgls ofiéelingdntish goddidts BHthbed of foanula TIAY:
conmpounds are therefore CBl receptor antagonists,
i nverse agonists, or partial agonists. The term "CBl
ant agoni st" or ‘cannabi noid receptor CB1l antagonist"
refers to a co ound whi ch binds to the receptor, or
inits vicinigy, ahd | acks any substantial ability to
activate the \ecgptor itself. A CBl antagoni st can
t hereby preveniNor reducé)th?{functional activation or
occupation of the rgeepto ya CB -goﬁ st such as

for exanpl e the endoggnoug ag;nls
/e \eng e hlstermls
They t " rRgrse agoni st"

Arachi donyl et hangl am
vveII known R, . éPrR CB
or "cannabi nofd ept oK~ CB1 i nviér se agoni st" refers
to a conpoynd\#hTch bipds to the receptor and exerts
t he opposité‘phar nmaco Ncal effect as a
R
(1A)

5

wherein
-R¢- is =CHy-, -CH(OH)-, -CH(CHj3)-, -CH,0-* wherein the bond indicated by an asterisk is
attached to the pyrazole ring, or -CH,OCH,-;

R1o is hydrogen and Ryq is methyl; or Ry and Ryq are both methyl; or Ryg and Ry, taken
together with the carbon atom to which they are attached form a cyclopropyl ring;



CBl1 receptor agoni st does. Inverse agonists are
ef fective against certain types of receptors WO
wQe@8N@E0sD12 PCT/ GB2007/ 004831 24 whi ch have PL/GB2EN7M004831
activity without the actlgg of a ligand upon them
(also referred to as titutive activity'). This
termis well known in the art. It is also well known
in the art that such a CBl inverse agonist can al so
R4, Rs, ReandRedraindsrendanty selested Fom mEregenerta-C @ e &y
of both types are equival ent. Accordingly, in the
context of the present invention the te
Ris and &n¢ aigdndependentlygeirsted frars hy#raesrs flgee: a%‘OWOn ercmm ﬁ@ﬂ%&fﬂe’thw
trifluorotBfoxf-Brhd 3R )‘HQl'ﬂfo%I as defined above and the "CBl
i nverse agoni st he term "CB1 parti al agonlst" or
"cannabi noi d receptor CBl1 partial agonist" refers to a

In comp%QM%o(tl‘A‘)d whBh Rho |§<hty§roggﬁ Bnd h§1 i8 mh)ﬂ ah6 BtPsochenidi® configuration

oni st’ but_t hat uces maxi mum
at the C@%@'ﬁ PRI ficand Reﬁ%ﬁg@hﬁﬁés wgger@bly&,\, | evel of
intrinsic activity. This termis well known in the
art. Accordi ngqto a preferred enbodi nent  of

In compphads), Fn T B0 S RPISCEISTAERILATEL 17 malspS othet than hydroger

and in th&?&@%‘siﬁ@h BERERI 6 in CBhbamEtidraki that featur&Bd compounds (1A),

oni st or 1 nverse, agoni st onpoun
Ry’ maydye, f%@X?mp@nhy%ﬁg%{}@%B%ﬁmyshe ingiiiaen ﬁ)é%{?%m&g'%e Bito

positiondi seases or conditions which are nediated by CBl
receptor signalling activity. Exanples of such
di seases and conditions and treatnents therefor have
Specifid@ihouhé 0thaiveationthtings thdsk 1F thatEamplddimteinncl ude
obesity and overweight, prevention of weight gain,
treatment of diseases and conditions dlrectly or
i ndirec associated wi th obesit
The coraRaHis { eRjgee 'WF%M%‘@O“%%?'&\Y?%@SU‘?%W' C&”Q%%E%'g receptor
CB1. Schﬁé abrﬂbd)@wdéy;ﬁétﬂm& rtcOéJSEestér @Mmtm\mnman rgitousrsystem, i.e. the
d @P ﬁegl 3/ al F)rl d ﬂ Seeasgst% with fewer
compouiitiRiaral wares e BppForEbaaaL A wil R ERE63RRY,
central A&@VOIISIsYend Rgiasessidekfected to above), and in the
treatment of diseases and conditions not necessarily
related to obesity (e.g. eating disorders, addictive
di sorders, nental disorders, neurol ogical disorders,
The coraﬁoumib of thesifivamdibin mmiula’t@meolauoabiwd d@@btm &8 1onssupprassing its

nan”al'PP%F hF%%fﬁﬂgFgﬁ@gbﬁ%%rre $§§ ove eB#E%hmgonBS inverse

agonistsisefattiaf agonisdslul at i ng body wei ght and energy
consunption in mammal s and for nodul ati ng nmaj or
conmponents involved in the metabolic syndrome such as
excess abdom nal fat, atherogenic dyslipi dem a

The terma@Bdramagonlsé\mr‘@armfabmig resenter G\ eripgerdis!’ rafeys to a compound

which bﬂ’mltb Gféq'%g%ﬁbp OBW iRAiARRLEhRA Bbks Q%)pﬁfbts%él%lllt){ to activate the

peruri'taem a, I'cohol i ¢ ty
receptoy stseéfr A@&‘ea@egmﬁalahdh@ﬁ@apr@ge@ or gecaigg tthaifunplionst acflvatlon or

occupaﬁé@@ﬁﬁ%&%ﬁﬁa Py%ﬁfa&é%t%ﬁgﬂ d fo??%rﬁ&l@stﬁe 8Rgbgenous agonist N-

e conpoun e i nventlon
Arachidghglgihagoleming (agapdandtiel dhieierouis welldpevnietheaid ar e
useful for nodulating peripheral CBl receptors and to
varyi ng degree central CB1l receptors. Those conpounds

0
The term “CB1 inverse agonist” or “cannabinoid receptor CB1 inverse agonist” refers to a
compound which binds to the receptor and exerts the opposite pharmacological effect as a
CB1 receptor agonist does. Inverse agonists are effective against certain types of receptors



WD 2008/ 075012 PCT/ GB2007/ 004831 25 the invention
associated with a |l owered central action on CBl

wo emsptmis may have a reduced propensity to iPdIG82007/004831
psychi atric and nervous system side-effects. The
conpounds of the invention24ray be conbined W|th

e 22 D ARGYAE IR oo ST B =

constituiiezﬁﬁp&\htya&husmrmns wall kedwn inrthe Brnlyisralsd welbkowrcinave ag that

I ti
such 2 PBE IR} o REPEL 4bF ok bl B apiepariois g gpucre properties
of both types s epqL@@dqnﬁaq‘ccpetngﬂ iptierneaiext ofitbe abeskntinvattien the term

“CB1 arﬁQ@d’rﬁ@f” ﬁ?\%ﬁ@l‘yl sWrRerstiths |b&5&\b§ Po{h%e at8f g@%ggﬁug’ as defined

excretio astrol ntestina I pog
above ag ite LBt maer§p@gomst gl ucogenol ysi's, glycolysis,
l'i polysis, etc including modul at or s (i nhibitors,
agom sts, antagonists, anal ogues) of nonoani nergic
nor adrenal ine), 5-HT (serotonin), DA (dopam ne))
The terrp e@@é)tpéft@ | agonistaers pamabingid ieseptat CBopadiabagnsist’ refarptd a
compouRl WHidH ddis Gﬁ&rﬁﬂ%%‘éme r@ ’t&g%%é gﬁl a{;oﬁ%?@@éﬁ%tgoroaﬁzes aweak

g{)ancreatl c. pol ypeptid
maximug Phagppgplipgicsl degianse anﬁﬁﬁrﬁ Rilow evelaitintringic a@twéptms term is well
known iffXasS or orexin receptors, bonbesin or
bonbesi n-1i ke peptide receptors, somatostatin or
somatostatin receptors, MCHRL (nelanin concentrating
hor none receptor 1), CNTF (ciliary neurotrophic

Accordifigat DpeferrgifithEasrt of el [ﬂb@éht if@ptidrd %aed dm\fﬁoctjulator" or
cannab&g)écﬁqegltegtge k)g Mqt@g s a g%@gfq%éﬁ,'s? gr Ir?\?ersea ggon?stacrgmrr])%und
(al pha- nel anocyt e- st rrul ating hornone), MA

(mel anocortin-4) or M3 (nelanocortin-3) receptor,

The congraduads bf uhemmhtaaerarerusleax forte tr@mm@hpcsf,duéaa% 6ﬁ6&ﬂtti@hs which
rece ur onedi n

are med}aé%R%w §|B§ re?e@?picg sflgﬂaglvgg& I\E”(?/:.: gqgg%? ef sucgrd&ﬁaﬁeqlamqﬁq{@ltlons

and treatresrﬁtattmdnefbr haye [edeth lisReegtons SWithau liIPRERH, dRyffciude obeSIty and
t or S

n- tyrosine phosphat ase
overwel i BB SN PR, it o b FePaPiat Sedse an e RHIOBR CBPL or
indirectly esseptatedswith oiedsitn ¢é.d. Keta@oRP$yoErdned, @yped? BRbStes, cardiovascular

e EBRSEL P A BRSO gt oot
diseasesret dab@‘densncaﬁde(dﬂﬂn@&raﬂﬂelaeés amm[étdﬂﬁé?,seé‘&ﬁ@aﬁl diseases referred to

above), % &Ltgé Or%&f?# E%I ?333 a%&%pd@_r}g tt ?’é@?ﬁ?ﬁ'y related to obesity
(e.g. eatb‘Mssccm@'duéddmtlvadrserdednléritalrdlsdaﬂ%l?s|r\éu(*c§1b¢l@dﬂtdllsﬂ)ydlers sexual

dyﬁunc@é%t uncoup Wgﬁg%gérég rﬂ\??ta? f?ﬁ%?dr Eogl%g(sfa&cfgseéjses anhd other

clinical indigationsl refeireditcadtiong). h'ﬂ’raymne usefakefpt modulafldy body weight and

enroy QTN A A a8 N B HR R MR 1

metaboll@@&ndmmmp ian eweé&samdngnﬂabfatrmﬂeéromm%hpﬂeﬂﬁﬁ @bsormal

levels Of%d%%){( @g%tl"?éaﬁ[)lﬁi o‘i é%prgfé %Js%hes rga@m'\,e/gemlgg“ nal

hyperglycagraise hymﬂr)caemwmalmma@fany bvaldmselasé}’as;eat(c/&‘t&fc)sm Bhevated
liver tran%Qr'm'%é ﬁgﬂfmé Qﬁ{drﬁw SAhL R %ﬁcm@{ﬁggﬁgﬁ}“ compounds of

era ent u
the lnveﬁf@nahﬁﬂlaycva@;yh@ pbymcoahemb;etswrbgemest atcdredisea frsnalutdtings

peripher&IEEH REBSOH Md to varying degree central CB1 receptors. Those compounds of



(hypertensi on, congestive cardi onyopat hy,

varicosities, pulnonary enbolism coronary heart
waoele@saswii CHD], |iver cirrh03|s), neur ol ogi cal PCEFGBKE/004831

i di opat hic intracrani al ertensi on, WD 2008/ 075012

PCT/ GB2007/ 004831 26 ner gi a parethetica),

the mveﬁt?osr‘\pAsrsa% 91{ 4 viYS RRe &Qﬁgré&% %R @1%9eﬁ9r’%@ﬁay have a reduced

oven ation syndrone, Pickw ckian syndrone,
propens@ygtmn@gce payskiairiegodinervaus @Vﬁﬁ@tﬁ'qq eectdegenerat i ve
osteoarthritis, |ow back pai n, osteoporosis), skin
(striae distensae or "stretch marks," venous stasis of

The corﬁd%%nb@&‘ﬁhe EehEsH ﬁw'a?%e chM@%tﬁ%noﬂﬁlr ItHéIra;Sduﬁc agent used in

Intertrigo, car bunc acant hosi s ni gric

treatmemta»@gyeswya?@mbn@éiéffqramqu@a&@mrewaﬁag@a fraactipg gh Batety or
hunger éj% @%wnd%@éﬁa}%h% lappéifé Péguldtlbﬁ SEpY/pstipnepatl ddréous
ol élithiasis, hernias, colon ngbg‘f%a genltourlna fo0d
system paipyayss JpsiEQinfestinarpaural ARy, Melabelic Ftg M PHFAL! [Rfe 00
intake, fBf s&é\%Pe %ﬂe%&&fdnngaéi@'lﬁ@sﬁﬂwal ASHIB) q‘a@@r@ab ldeqpsearmisport,
ow sel f est ee rrgal reddﬁ %tht [ i fqg)i tand
glucogeeﬁu%rglmly@we{' s, & Cs'pﬁ' ¢IggEn° t}%& git{BedEys

antagontis |a'n§!o§@@§ Q)f n’(@h@@ﬁ@%@gl@mmﬁr@dréﬁblmn@HT psyrytowiag, iDA
ovari an syndrone, %srrenorrh

ea
<d0pam'afeagﬁ%ﬁmsebﬁﬁmp@5tﬁr Reurabigh &N#Ys: EP&B.O&WW%%&E%S
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Synthesis

There are multiple synthetic strategies for the synthesis of the compounds (1) with which the
present invention is concerned, but all rely on known chemistry, known to the synthetic
organic chemist. Thus, compounds according to formula (1) can be synthesised according to
procedures described in the standard literature and are well-known to the one skilled in the
art. Typical literature sources are “Advanced organic chemistry”, 4™ Edition (Wiley), J March,
“Comprehensive Organic Transformation”, 2" Edition (Wiley), R.C. Larock , “Handbook of
Heterocyclic Chemistry”, 2™ Edition (Pergamon), A.R. Katritzky), P.G.M. Wuts and T.W.
Greene “Greene’s Protective Groups in Organic Chemistry” 4™ Edition (Wiley) review articles
such as found in “Synthesis”, “Acc. Chem. Res.” , “Chem. ReV”, or primary literature sources
identified by standard literature searches online or from secondary sources such as
“Chemical Abstracts” or “Beilstein”.
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Thus, the HN(R3)R2-Az* moiety contains a nucleophilic nitrogen center and the remaining
part could include the final substituent, a protected version of the substituent (e.g. an ester)
or a group which can be converted to the final substituent using standard procedures known
to those skilled in the art (e.g. conversion of nitrile to tetrazole). Thus, compounds of Formula
| may either be obtained directly following the procedure in scheme 1 or after standard
conversions such as removal of protecting groups.

The carboxylic acids can be in activated forms (e.g. acid chlorides or active esters) or
alternatively the conversion can be made directly from the acid using suitable coupling
reagents such as dicyclohexylcarbodiimide (DCC), and promoters such as 1-
hydroxybenzotriazole (HOBT).

Compounds of Formula () can also be obtained by following a related procedure to that
described above whereupon a carboxylic acid derivative (e.g. nitrile, ester or amide), or other
suitable precursor is converted into the group Aq after the amide formation. For instance as
outlined in the following scheme:
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Scheme 3

Thus the R;* moiety contains a nucleophilic oxygen, sulphur, nitrogen or carbon, X
represents an appropriate leaving group (e.g. bromo) and the group A, could either
represent the final substituent or a precursor to the final substituent such as a nitrile or ester
group.

The above procedures are applicable to the synthesis of compounds of formula (1) whereby
either one or more of the radicals Ry, R;and R; include a branched chain or where R; and R3
together form a ring. Alternatively these compounds may be obtained from a related

unbranched derivative of formula (1) or precursor to this. For instance reaction of one or
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For example, this may involve reacting a bromo compound with zinc cyanide in the presence
of a metal catalyst such as a palladium(0) complex, to give a compound of formula (1) where
R4 is cyano.
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Analysis:

"H NMR resonances were measured on a Bruker Avance AMX 300 MHz spectrometer and
chemical shifts are quoted for selected compounds in parts-per-million (ppm) downfield

relative to tetramethylsilane as internal standard.
LCMS analysis was obtained under standardised conditions as follows:

Column; Gemini C18, 5um, 2.0x50mm. Flow: 1.2 ml/min; Gradient: Acetonitrile in
0.1% aqueous trifluoroacetic acid: 10% - 95% acetonitrile over 3.5 minutes then 95%
acetonitrile for 1.0 minute. Instrument: Agilent 1100 HPLC/MSD system, 254 nm UV
detection. MS-ionisation mode: API-ES (pos. or neg.).

Data is quoted for all compounds as retention time (RT) and molecular ion (M+H)" or (M-HY)".

UPLC/MS was performed on a Waters Acquity- under standardised conditions as follows
Column: ACQUITY UPLC BEH C18, 1.7um, 2.1x50mm. Flow: 0.5 ml/min. Gradient: 0.1-1.0
min: 24-94% acetonitrile in water, 1-1.8 min: 94% acetonitrile. Modifier: 0.1% HCOOH. MS-
ionisation mode: API-ES (pos. and neg. ionization)

Preparative HPLC:

This was performed with mass-directed fraction collection under standardised conditions as
follows:
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by coupling either using
1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
hydrochl ori de (EDAC) and 1-hydroxybenzotri azol e ( HOBT)

Svnthe$ls P nteffedia ferg::tti on of the acid chloride with oxalyl
chforrde and catalytic N, N-di nethyl formam de (DWVF).
IntermedijBie8 'ofRAnalagA ], 9B] Arlr [UJ}J{N@re{ Bep&ed ok deswiyed iptrenali@tngscheme:
described in the follow ng schene: WD 2008/ 075012
PCT/ GB2007/ 004831 33 0 1) EDAC/HOBt/DWF 0 Rz-A OO OH

r Oz HOO /R2Z A, (cOCl)/DVF/ CH2Clz0 R3 N 2)
(R2AZ) RNH/ Et 3N Ra K2QQBAMEOH "N ~M --~ RS N RS N 11

RSN A3 L.MSA R4 R4 Hbrnlla [D) A4 Farawi a [E] Scheme
R A>ACet 2 @ il vaepires—of—formul a [D] may be
; t ai ned“s t>we|| «kpown 'met hods A2 2006035310) .

Coupling with aRfnes R3R4ANH as descri bed above
foll owed by hydrolysis under standard conditions gave
i nter rredi ates of formula [E]. For mH entAdsvomr

1-(2- ?r QrBfeck) - 5- (4- ¢hl orogﬁr}g&gmw,&p&hyloéﬂc

r Azol e23cwmeHsoxyl i ¢ aci d\e kN O \
a  PAPIHL sol uti onaof /4" ch gfg@x_gm—eph O N
R 3. Nfg, 200mol ) i n h8pffand (340m ) was addedR

3

Formula [A] Formula [B] Formula [C]
Scheme 6

Pyrazole derivatives of formula [A] may be obtained by well known methods (J. Med. Chem,
1999, 42, 769-776).

Intermediates of formula [B] were obtained from compounds of formula [A] by bromination
with N-bromosuccinimide (NBS) in the presence of catalytic 2,2’-azobisisobutyronitrile (AIBN)
in tetrachloromethane, followed by reaction with potassium cyanide in aqueous ethanol then
ester hydrolysis with aqueous sodium hydroxide.

Intermediates of formula [C] were obtained from the respective intermediates of formula [B]
and amines R®R*NH by coupling either using 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDAC) and 1-hydroxybenzotriazole (HOBT) or by pre-formation of the acid
chloride with oxalyl chioride and catalytic N,N-dimethylformamide (DMF).

Intermediates of formula [D] and [E].were prepared as described in the following scheme:



stirred solution of lithiumbis(trinmethylsilyl)amde

(1 Min hexanes, 240m, 240npl) under nitrogen at
waewkozsoiat e that the internal tenperature di dPEIDGB2007/004831

exceed 25C. After 2 hours di et hyl oxal ate (29.9m ,

220mvol ) was added and thd3 mixture was stirred for a

further 16 hours at 25C. The resulting solid was QA ReA,
o filt egﬁ WBATETTERIE h hepianead’\fﬁ‘ﬁﬁtially dri ed ion N
}v t gi (CQCIL/EYFICHCL, 0 R,

et higCoMeRK 0- byt -4

&

43chl or GHRMFYIERN 2- hy dr oxyf 3
Cacid ethylester~| it salt (769) as asdlidg
76d) This solid (389) di sbaol ved in aceti R; acid
R (35AmpD and 2-chl or ophBAyl hydrazi ne hydrochl ori de Fomualgl
(16.11g, 90mol ) was ad@hdmeThe m xture was stirred at
roomtenperature for 3h then poured into water
(680m ), stirred for 2h then the resulting solid
collected by filtration and partially dried by
4-AcetoyPErake1B deritetiveobi fdrmala [0 mapbe etitaineddyetéliknapindnethods (WO

g
0 and the sol ut] heat e :

2006035330k LUy wl E5Pes SRt Snt Dot pEh™ fefguegby oy
under stAffPartdnditinsrave ftérmmeidizged offor2dha [Elhe resul ting

precipitate was collected by filtration, washed with

wat er then WD 2008/ 075012 PCT/ GB2007/ 004831 34
Formul ified by recrystallisation from 2-propanol /water.
——% resulting solid was dried in vacuo at 50C to gi
1-(2-Chlbtoeptent/l)-&-(dam ) M f1-11-pvaiezie-3-Cad OKINR TR
[A1] 8 1.44 (3H,t), 2.36 (3H,s), 4.48 (2H,q), 7.09-7.12

(2H M, 7.28-7.35 (6H M. LCMS: RT = 3.34mn, (MH) +

= 375. Fornmula fB1 0

Z

ve

[\

bepyl ) - 4- cvanonet hvl -
1 H pyrazol e-3-carboxylic agid F B11: O NOHN N
d d [Bl] 2,2'-Azobisisohfityfonitrile (0.35g,
2.13nmmol ) was added fo aystigred solution of [Al]
(16g, 42.6mol) -7 hr onogucci ni m de (8. 35¢g,
46. 9mmol ) i n tetrachl or onet hane 60m ) and the
m xture heated to reflux f houg,\q]then cooled to
roomtenperature. Saturatedyggueou sodi um
nmet abi sul phite solution (30nl) was added and the

A solutioni oft4HcRlosdpropieghehnone (B38. Ty 208mpriedrin helptiane €30m!} Wapagead to a

, on) . oTal : do )y £ i0
stirred s&@g?%{)?elnﬁbﬁ%ﬁ(ﬁﬁ‘%ﬂ@é%%ﬂo@wMelFﬁ'\E%e%, 24l Z@thbfl‘) under

anic extracts were extracted
nitrogervattsiich a ats dioktdine injetna@éniperatireididatet eAermg 35°Canfterd? RRKES,
diethyloxalate (29.9ml, 220mmol) was added and the mixture was stirred for a further 16
hours at 25°C.
The resulting solid was filtered, washed with heptane and partially dried in vacuo to give (2)-

4-(4-chloro-phenyl)-2-hydroxy-3-methyl-4-oxo-but-2-enoic acid ethyl ester lithium salt (769)

as a solid (76g)

This solid (38g) was dissolved in acetic acid (350mi) and 2-chlorophenylhydrazine
hydrochloride (16.11g, 90mmol) was added. The mixture was stirred at room temperature for
3h then poured into water (680ml), stirred for 2h then the resuiting solid collected by filtration
and partially dried by suction. The solid was dissolved in acetic acid (230ml) and the solution
heated to reflux for 18 hours, cooled to room temp and poured into water (600ml). After
stirring for 24h, the resulting precipitate was collected by filtration, washed with water then



anhydr ous magnesi um sul phate and evaporated i n vacuo.

The residue was di ssolved in ethanol (100m) and a
wa@odoan7sem of pot assi um cyani de (8.33g, 127. 8np@l/GBR0v7/004831

wat er (25ml) added. The m xture heated at reflux for

16 hours. 2M Sodi um hydr%‘kl de solution (20m) was

purified %gc?rgg%[}g%tff%f %%Z%awdngk\ggtg G\*he?fgs Jﬂ#’é nga-g?ﬁleg‘m(%trﬁ at
50°C to divadiheditie epinpoad u\ﬁ(ﬂﬁ 1396t4|8%(dt ed WI th ethyl acetate

i GEROOTL) o CRTEL2SH GER.f PR AT PO S

LCMS: RWas Bisagin, mM&Hz)ﬂ#WWth et hyI acet at e then 1% aceti c
acid in ethyl acetate. The filtrate was evaporated in
vacuo then the residue co-evaporated wth toluene to

Formula[&jove acetic acid and give the title conpound [ Bl]

(14. 7q, 93% as a foam 1H NI\/R DI\/BODG): b 3.91

5-(4-Chldrahshy! 2-@h » R -gHrpyiazoleccarbpyylic acid [B11:

2. 476m n, (MtH) + = 372. For rrul a FCl

5- (4- Chl or o- phenyl ) - 1- ( 2- chl oRp

1 H pyrazol e- 3- car box#

br ono- phenyl ) - et hyl | - am deM}ECG{1: V\D 2008/ 075012

PCT/ GB2007/ 004831 3

Cl] [ tr EDAC (38f . Dl ) was added to a

stirred sol utiorny 1.34mmol ) and HOBT

(236mg, 1. 75mol) Hane (80m ) at room

t enper at ure under argon. nut es
1- (4- brono- phenyl)-ethyla (322[%?] 1.61 mmol) was

added and stirring continued for 16 hours. The

2.2-Az0 -'ségggtg ﬁle"(@% @?ZI r?\gﬁ%grﬁﬁsgt@ﬂgﬁﬁbﬁs&&@nmAﬂ(169,

dried over
42. 6mmmagn@smrmmau<p1rmmeie (64359946‘9%!“@0@8 i ieigehlatsiethane (Jemb and

the letlEI% t‘%a e% b I?gft%'l@l £ E@%ﬂ%ﬂﬂ%g[eg th r&&ﬁ%per&tu@ @E?urate@%@eous

sodium rfnetabmﬂnhmge ispiutemEdimax was aﬁdeﬂ@ndﬁhgn[l@re\,@frgd gcprs?gf hours then
diluted vﬁ{h%f?aanéﬁﬂ ebﬁﬂ Js‘%ﬂr]ne?ﬁéﬁmg hRd fegﬁ‘»é)cﬁé& WMe etr@%&@éte (240mi). The

ous procedure to descri b g
organic exfacts were extracted with 1M sodium hydroxide solutlon (100ml), dried over

anhydrous magnesium sulphate and evaporated in vacuo.

The residue was dissolved in ethanol (100ml) and a solution of potassium cyanide (8.33g,
127.8mmol) in water (25ml) added. The mixture heated at reflux for 16 hours. 2M Sodium
hydroxide solution (20ml) was added and reflux continued for 30 minutes.

The mixture was diluted with water (300ml), acidified with 2M hydrochloric acid and extracted
with ethyl acetate (2x300ml). Combined organic extracts were dried over magnesium
sulphate and filtered through a silica pad, washing initially with ethyl acetate then 1% acetic
acid in ethyl acetate. The filtrate was evaporated in vacuo then the residue co-evaporated
with toluene to remove acetic acid and give the title compound [B1] (14.7g, 93%) as a foam.
"H NMR (DMSO-Dg): § 3.91 (2H,s), 7.10 (2H,d), 7.23-7.37 (6H,m).

LCMS: RT = 2.476min, (M+H)" = 372.

Formula [C]

5-(4-Chloro-phenvl)-1-(2-chloro-phenyl)-4-cyanomethyl-1 H-pyrazole-3-carboxylic acid [1-(4-

bromo-phenyl)-ethyll-amide [C11:




OR-A2 NNR3 N O d NR2 A2 Conmpound Number
Conpound Nane R3 LCMS

WG 2(0840GIDr o- phenyl ) - 1- (2- chl or o- phenyl ) - 4- ~ PCRGB2007/004831
3.534nmin. [C2] cyanonethyl -1 Hpyrazol e-3-carboxylic
acid 'N (MH) +- 503. 1 35

(1, 1-di net hyl - 2- phenyl -et hyl )-am de. H

5- (4- Chl or o- phenyl ) -1-(2-0hl o Q- { I%-4 N RT =
3.298nmin, [C3] cwm t hyy—g{" H Ryrg#zoP'e- 3- car boxylic

i Hi F [MH+ = 507.2. ci dy

[ 1- (4-f1 uor o- phe Ivel\hyl - et hyl ] WD 2008/ 075012
PCT/ GB2007/ 00483 Fo¥'mul a f D1

4- Acet oxy- 5- (&L enylo) - 1- (2-chl or o- phenyl ) - 1Hp
yrazol e- 3-carboxylic a D11: ., OO~ OO0H NON C

C [D1] Prepared acco pg to e publ i shed procedure
(WD 2006035310). 1H NWR (DVMSO-D6): 8 2.27 (3H,s), 7.20

EDAC (% }_ﬁ?.%orzsn%él%gv%gﬁﬁge? é- é%drfe%’éoi@tion 6f B9 (Boohd . 34kdndBand
HOBT (23Grag, Ghl ool fresighipromethrne BNG ahieeRy temeeratar) unge( argep.

1.I. t - - -
Aftelf 15}_rfu%%E?g@-tﬁbﬁt/wlog{(ﬁgﬁﬁ%%fg?lfa@ﬂr{aeg(?gbﬁg‘,é?’|b|1 ml_rr%B was add.ed an-d stirring
continued for 16 hours. The mixture was washed with saturated agueous sodium bicarbonate

solution (3x) then with brine, dried over magnesium sulphate, filtered and evaporated in
vacuo to give the title compound [C1] (655mg, 1.18mmol, 88%) as a foam.

LCMS: RT = 3.450 min. (M+H)" = 555.0

The following intermediates of formula [C] were also prepared from [B1] and the respective

amines, following an analogous procedure to that described above:

RiA,

Rt
Compound é‘NI 2 A
\
Number Compound Name R, LCMS
5-(4-Chloro-phenyl)-1-(2-chloro-phenyl)-4- RT = 3.534mi
= 3.534min.
[C2] cyanomethyl-1Hpyrazole-3-carboxylic acid @(N

| M+H)" = 503.1
(1,1-dimethyl-2-phenyl-ethyl)-amide. H ( )

5-(4-Chloro-phenyl)-1-(2-chloro-phenyl)-4-
( Phenyl)-1- pheny) &y RT = 3.298min,
[C3] cyanomethyl-1H-pyrazole-3-carboxylic i
F

[M+H]" = 507.2.

acid [1-(4-fluoro-phenyl)-1-methyl-ethyi]-




HON/ CF3 HN\NJ d [E] The acid [D1] and
(R -1-[4-(trifluoronethyl-phenyl)-ethylam ne were
weomplogsdiaccording to the procedure outlined BUDGB2G00/004831

the preparation of [d] t% gi ve
{1- (2- Chl or o- phenyl ) - 5- (4-8hl or o-
phenyl)-3-[(R)-1-(4-trifluoronethyl-phenyl)-ethyl carba
noyl]-1 H pyrazol -4-yl oxy}-acetic acid ester. LCMVE:
tfa20p5. mRt: 3.49min, [MH + 562.0 This ester (156ng,
0. 28mmol ) was di ssol ved in hot nethanol. Potassium

Formulg fdponate (42ng, 0.3mml) was added in one portion to
grve a clear pale-yellow solution which was stirred

4-Acetok26-(4-bhidf3Ipheyl) [1O@BHI @ BIRE A 11 18-pyrHreler Baartbbrylicrackit [ g
was acidifred with 1 M hydrochloric acid, W
2008/ 075012 PCT/ GB2004/ 0048310 37 diluted with water
and extracted tw ce wyh-gli chldorgpget hane. The organic
phases were conbined,/dri over anhydrous magnesi um
sul phate, filtered ane ev ted in vacuo to give
the title conpound | , 80%9 as a white solid
LCVE: tfa20p5. m [ MrH + 520.0 OR'" A HO
N NR3 N d G C:[H d [E3] were prepared
from[Dl] in a simlar ma to [fh); using the (R) or
(S)-1-(4- bronophenyl)et hyl™i ne respectively Conpound
N /R 2 A2 Nunmber Conpound Nane R3 LCMS

Prepared docoRinglid B QuipbiestydrceBurt ANVC2eN603H8HENyl ) - CH3 1 4
bronp- RT = 3.5min. [E2] 3-[(R)- -(- phenyl)- Hi

"H NMR (BB O-0): 308271 (3He6 )y 1204 2B ano 44 (AH, ), @yaoa3dIm)y 7)80dsk)d), 13.28

(1H.s.br}

Formula [E]

{1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-3-[(R)-1-(4-trifluoromethyl-phenyl)-ethylcarbamoyl]-

1H-pyrazol-4-yloxy}-acetic acid [E1]:

Cl

[E1]

The acid [D1] and (R)-1-[4~(trifluoromethyl-phenyl)-ethylamine were coupled according to the
procedure outlined above for the preparation of [C1] to give {1-(2-Chloro-phenyl)-5-(4-chloro-
phenyl)-3-[(R)-1-(4-trifluoromethyl-phenyl)-ethylcarbamoyl]-1H-pyrazol-4-yloxy}-acetic acid

ester.
LCMS: tfa20p5.m Rt: 3.49min, [M+H]+ 562.0

This ester (156mg, 0.28mmol) was dissolved in hot methanol. Potassium carbonate (42mg,
0.3mmol) was added in one portion to give a clear pale-yellow solution which was stirred for
1 hour at room temperature. The reaction mixture was acidified with 1M hydrochloric acid,



{1-(2-Cnhl oro-phenyl)-5-(4-chl oro-phenyl)- CH3

3-1(S)-1-(4-brono-phenYl) RT = 3.3mn, [E3]

werdoglozsaanbanoyl ] -1 H pyrazol -4-yl oxy}- H Br [ MER/6B2007/004831
507.2. Conpounds of general formula [1] R HO O N 2

RA 1 ORI ~~NOC d A0 2008/ 075012

. / , . - R ~
e T4 P ERT RSt EPng o, g gy v
combineg!, drigd aver(auipjreus p@gngsium sulphpisy Bligyae APy pyvaporated pTvacuo to

ove eSSBS g St iapgy ) (1 (4 N
LCMS: %Z@Bﬁﬁ?g}?/{@h’lw]h%bo oH -CH2- ' et hyl carbamyl]-1

.4

(S)-2-[3-[(R-1-(4-Bro
[1.2] 1-(2-chloro-phenyl)-
604.0 H H3C - (4-chl oro-phni ) - Rt Br

7.56 (6H, nm), pyrazol-4-yl}-acetic
acid 7.75 (1 H, m), 8.03 (1 kbs), gad2.15 (1 H,s).
~ et Ryl car banmoyl ] -
RTA= 3.3nmin. [MH+ =

[E2] and [E3] were prepared from [D1] in a similar manner to [E1] using the (R) or (S)-1-(4-

bromophenyl)ethylamine respectively

R
Compound g‘N/ 2 A
c dN |
Number ompoun ame R3 LCMS
{1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)- CH,
RT = 3.5min.

[E2] 3-[(R)-1-(4-bromo-phenyl)- 5‘1\1}1&@\
H
Br

ethylcarbamoyl]-1H-pyrazol-4-yloxy}-

(M+H)* = 503.1

{1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)- GHa
[E3] 3-[(S)-1-(4-bromo-phenyl)- N
H

ethylcarbamoyl]-1H-pyrazol-4-yloxy}-

Br

RT = 3.3min,
[M+H]" = 507.2.

Compounds of general formula [1]
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wQ koBfpF50£2 578. 1 et hyl carbanoyl]-1 H F F pyr aecl/6820007/004831

o

phenyl ) - et hyl car banoyl | -
Np RT = 3.2m n.
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F 1 Analysis
12 Lcms/™HNMR
nal ySLS

[1.1]

0"\9-’ 1 I—\'_‘Z'U

npound_ Nar
3U [(61%"101@ %”B}’%ﬁ’o

- ¢hiore-phamyp-3pheny! )
&éﬁﬂ#\enﬁg eﬁ‘llxp h €
1eW¥Faﬂﬂ”UW&1ﬁhenyl
hbyps-0t-phisasti} add { 1

e R3 R LCM
phe yl) - eth

r pycmazol -
1

DMSO- D6) :
.70 and 2.

B /'H NWVR
yl car banoy
H2- RT =

3

RT = 3.1min. (M+H)" =526
'3%1\5830 %/&1 '_ﬁg (6H,5),
1359 PHso e f1¢2H, 721
(2H,d), 7.41-7.56 (6H,m),

96?%(:2;& P8 b3 H,s),

12.15 (1H,s).

[1.2]

(S)-2-[3-{(R)-1-(4-Bromo-
phenyl)-ethylcarbamoyl]-
1-(2-chioro-phenyl)-5
-(4-chloro-phenyl)-1H-
pyrazol-4-yloxy]-propionic
acid

H,C

RT = 3.3min. [M+H]" = 604.0

[1.3]

{1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-[(R)-1-
(4-trifluoromethyl-phenyl)-
ethylcarbamoyl]-1H-
pyrazol-4-yloxy}-acetic
acid

-CH,0-

RT = 3.1min. [M+H]" = 578.1

[1.4]

(R)-2-[3-{(R)-1
phenyl)-ethylcarbamoyl]-

-(4-Bromo-

1-(2-chloro-phenyl)-5
-(4-chloro-phenyl)-1H-
pyrazol-4-yloxy]-propionic
acid

H,C

RT = 3.2min. [M+H]" = 604.0

[1.5]

{1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-[(R)-1-
(4-trifluoromethyl-p
henyl)-ethylcarbamoyl]-
1H-pyrazol-4-yl}-acetic
acid

o
I—-=Z
g
Tl
. n

-CH,-

RT = 3.4min. [M+H]" = 562.0




[1.7] [(R-21-(4-trifluoro " CH | F -CH2- 2singlets,
N-Me rotaners), nethyl-phenyl)-ethyl]- F F 3.42-3.78

W@ 2048/0m012 5. 80-6. 10 car banoyl }-1 H pyrazol - 4- PCI/GBR007/004831
m, 7.28 (2H, d), 7.35- ylg acetic acid 7.85 (10H, nm.
(1-(2-Chl oro- phenyl) 5- (4 chI or o- phenyl) 3-{met hyl -

IO—

H—11—(4—rethytsufonyt=——H—= RT =2 77m . [ ViFH]
c 586 [1 $] phenyl]) - et hyI] SP2CH3 car banoyl } -1
OmMP- 4 pyrazol -4- yl)-agcet;i

ound (1-(2-Chloro-pheny|) %N(4 chl or o- phenyl) - 3- { n&{daysis

Number ¢ H3CohpRlndNain& ri f 1 uorgN - CH2 = RRT 3, 4m n.
HmBer £9270 1,9] net hoxly- phenyl)-ethyl] - cH OCF LC[I\MWW-I NMR

=

ar panoyt j- 1 FFpyrpzol -4 yl)-acetic acl d
I-(R-lmb@opheny| ) - 5- (4- chl oro-phenyl) 3 {rret hyl -

CcH (e g% hi oro-4-f|uor DN [ 1. 10] ¢H F ' CH2-
h lcarb ? h
[1.6] RP e”y[% @ﬁcaf W@ & met hexy - phe I) ethyl .
C-@&hlpraraypny)- 51(4r+ r,az |)-"acétic % =B MHH]” = 574.0
Z’QQéfo%EQﬂ.)Zﬂ-PCT/ GBZOO?/ 0048§r1 40 Conmp- |, R2-A2 oundN
An pyraga -4-yl]-acetic acid
RT = 3.4min. [M+H]" = 576.1
(1-(2-Chloro-phenyl)-5-(4-
& (DMSO-Dg): 1.55-1.75 (3H,
chloro-phenyl)-3-{methyl-
. LA m), 2.70 and 2.90 (3H,
[1.71 | [(R)-1-(4-trifluoro ﬁ'/\©\ﬂ CH .
CH, F Bkl 2singlets, N-Me rotamers),
methyl-phenyl)-ethyl]- F
F 3.42-3.78 (2H, m), 5.80-6.10
carbamoyl}-1H-pyrazol-4-
C (1H, m), 7.28 (2H, d), 7.35-
yl)-acetic acid
7.85 (10H, m).

(1-(2-Chloro-phenyl)-5-(4-

chloro-phenyl)-3-{methyl- Hy
[1-(4- methylsufonyl- '&’#L@ N
[1.8] CHo SO,CH, -CHa- RT =2.7 min. [M+H] =586

phenyl)-ethyl]-
carbamoyl}-1H-pyrazol-4-
yl)-acetic acid

(1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{methyl-
[1.9] [(R)-1-(4-triflucro ﬁiﬂ,f@ -CHo- RT = 3.4min. [M+H]" = 592.0
methoxy-phenyl)-ethyl]- s oCF,

carbamoyl}-1H-pyrazol-4-
yl)-acetic acid

(1-(2-Chloro-phenyl)-5-(4-

chloro-phenyl)-3-{methyl- o,
R)-1-(3-chloro-4-fluoro e
[1.10] IR)-1 é?@LF -CHo- RT = 3.3min. [M+H]" = 559.9
methoxy-phenyl)-ethyl}-

carbamoyl}-1H-pyrazol-4-
yl)-acetic acid




Nunber Conpound Nanme R3 R1 LCMS /' H NWR

2-{1-(2-Chl oro-phenyl)-5 (4-chl oro-phenyl) - 3-
we3008/omdom2 [ MkH] + =590 S ( DMSO- D6) :
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met hyl -[(R) - 1- (4-tri

5-1.6 (3H m; 2.5-

fluor
2.8

1. 4-

[1.11] CH,

H

m,

RT
1.5 ( 3rCT/GB2007/004831
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Synthesis:
Compound [1.1]

Prepared according to the procedure outlined in the following scheme:
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N
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2) NaOH/H,0

—_—

Scheme 8

1) MeSSICVEtOH

Ci

Chlorotrimethylsilane (0.5ml, 3.94mmol) was added to a stirred suspension of [C1] (0.10g,

0.197mmol) in ethanol (1.5ml) under nitrogen at room temperature. The mixture was heated

to 60°C for 3 hours, cooled to room temperature and the solvent evaporated in vacuo. The

residue was dissolved in dichloromethane, washed with saturated agueous sodium

bicarbonate solution then brine, dried over anhydrous magnesium sulphate, filtered and

evaporated in vacuo. The residue was purified by column chromatography over silica, with



gradi ent ethyl acetate/heptane elution to give
[ 1- (2- chl oro- phenyl ) -5-(4-chl or o- phenyl) - 3- (4-

W@ b@aphsod2 6- di hydr o- 2H pyri di ne- 1- car bonyl ) - 1HP@Y/GB2@17/004831
4-yl]-acetic acid ethyl ester-(8.4ng, 8% as a foam
LCVS: RT = 3.448min. [MHf: = 554.1 A solution of this

gradient ﬁ%f%?étagtgéggtang 8&'8@%@% [fi%o griomﬁé'ﬁg2—‘5Qﬁ%|o?'&phenyl)—3-(4-

phenyl-3(6-(ibydro-Zirbyricivees 1-saibongdt 1 Htpyrazohfylrasetiaedd ethybestargs.4mg,
s then acidified by the addition of 1 M
8%) as ah@égnochl oric acid. Brine was added and the m xture
LCMS: Rk & BaetBetn. [MitHE 5%ht or omet hane. The or gani c phase was
passed through a phase-separation filter an
A solutionadf this estee(Bafrog,&t- @tbrimoly aad) bthiugn @ydr@x%aycirﬁiel @ 5m9, 0.06mmol)

in tetrah?&@ﬂ%’g\%ﬂeé 1&2@@@ Fﬁ%@t ro&ﬂ"f@rﬂH@r‘ét&é fo3]1 GQ\oul’Qh@n

acidified b@th€radditioropf Bl hygregt)loric acig. 1Brg!|e qu5s @d@@ﬁg@,t%r@ﬁurﬁ ng]racted
with d|crﬁ&%ﬁ"%aatng ?@é"%b)uc gﬂg?&?@%@ P§sé%5tht%ggﬁg p‘h‘é&@%gbd&ﬁﬁon fllter and

rormEro i onat e il
the soluorie\awatstyd inTigeug iosqive thﬁgltlg GOPRRYNGH - S 4819 P

overni ght at roomtenperature then partiti oned bet ween
Compoutiddhi3br omret hane and brine. The organic phase was

dried over anhydrous magnesium sul phate, filtered and

evaporat ed |acuo The resi duef/k\\/alpur'fl éd b
col.urm\chyo phy over silicall2g [ in
w?*ltO o chi[or o!thane t hEEETEHY | Hacetat p;f\'%ne F
> 142mg of {1- (2-£hdor o- Y F
(4NCrifluoronethy

y\l -5-(4-chl or o- phepy3—3- [ (
cl phgaylgi- et hyl car banoyl | -1 H$yrazol - 4. I@xy} acetic
aci hyI %iter LCMS: RT = 3.71 mn. 32 To
t hi Sxester Was added |ithi um hydr oxi de rrg) 1 1.4

of a 1:1 m xture of THE/water and the m xture stirred

Toa solfu%n 8%‘[%4] (“I@Gmﬁ" @tzwnﬁm H&ﬁﬁ agé)}?l'ri‘% g/tag g@gicll p@ta@lsmrn c‘aﬂibuate (26mg)

and etraha brameaRpaRted - fHBAMOD. e Eesyifing Sﬁzﬂnsm%ﬁs e
overnlgWHttr@orﬁ Qirhé’erét@P@heRBaﬁltlangdﬂrmtﬂ/eelﬁ Mthlorormeth@@e and brine. The
Compounds [ 1. 2] 1.4] were pre ared in a simla
organic phasrevas gri¢d ovsy a”UYdéoT%f'Fg'&?ﬁﬁ“T E4lp attee@ﬁé%q ?R‘/CEF‘{F‘F’OE\%’}%" in
vacuo. Tl?é)}e%fa’uegva%td“u)’hed?b ESQMRCRRINMagraphyotar&ilich &dd)sllias,i eduting

with eth -2
with dlchlorOI?nethane then %thy‘ acetate/heptane (1/1) to give 142mg of {1-(2-Chloro-

phenyl)-5—(4-ch|oro-phenyl)—3-[(R)—1-(4-tr|fIuoromethyl-phenyl)—ethylcarbamoyl] -1H-pyrazoi-4-
yloxy}-acetic acid ethyl ester

LCMS: RT = 3.71min. [M+H]" = 532

To this ester was added lithium hydroxide (12mg) in 1.4mL of a 1:1 mixture of THF/water and
the mixture stirred for 24h: the mixture was then concentrated in vacuo, acidified with 1N
HCI, extracted using DCM, dried and concentrated in véacuo to give 117 mg of [1.3] as a
white solid

LCMS: RT = 3.74min. [M+H]" = 532.

Compounds [1.2] and [1.4] were prepared in a similar manner to [1.3], via [E2] and [E3]
respectively, and replacing ethyl 2-bromopropionate in the O-alkylation step with ethyl (R)-2-
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(trifluoronethyl sul fonyl oxy) propi onate or ethyl
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respectively Conmpound 11.71, OHOO NCOHOH 1) 1)
NaOH O/ 2) Ac20 N NIN 3) OH Ca ctr d C C [B1]

(triﬂuorJrﬁt%t ¥l§%f&}1Mﬂd§@é§té o éfhgﬁ-‘{%@(t%’rbﬁ%’%??éﬁif%yloxy%oroinonate

respectively7] Scheme 9 To nitrile (35g) in ethanol (300nm) was
added sodi um hydroxi de (23g) and the m xture heated
to reflux overnight. After cooling the white di sodium
salt precipitate was filtered and washed twice with

___p_\éiﬁnﬁrﬁcom 0 | (50nL) and dried overnight in a vacuum
dessicator. The solid was thgn ad@ed to 500niL water
and & '|f @4 with 4N HO , andythe sedid Eroduct was

filt and 877 ed for 7 ' \a v essi cat or
to B6g of diacid [Fl]. " pr odeetoni N

bl pOn) was added ¢ 2. 2nL) and acetic
anhydr i @ 15%HnL) and the reacti %%I rred overni ght
at roomtenperature. Further anmounts pyridine (1

m-) and acetic anhydride (10nmL) were adodé*e.P and t he
reaction stirred 2h at roomtenpera %r f n-
45 m n ate®Oc Cla‘ang S adde ‘

r eaetion stirrN48h_a9ﬁYi€§1°Q”Jf1/. enp
j ’vacu05 ald the resi

wa rified by
recryst® cf rom ethanol to gi v@’%ester [ F2]
(15. 69). T ster [F2] (0.3g) in di or opet hane
(2mL) at |cé ba h tenperature was added oxalyl
chl oride (0.13nlL) and D§Ehéme® op) and the reaction

To ritrig st PPN Ryt AR S B O AR CRahen Dagidfe
heated 8&0i@fidx beerhigRt. N8 €bifing the white disodium salt precipitate was filtered and
washed twice with ethanol (50mL) and dried overnight in a vacuum dessicator. The solid was
then added to 500mL water and acidified with 4N HCI, and the solid product was filtered off
and dried for 72h in a vacuum dessicator to give 369 of diacid [F1]. To this product in

toluene (300mL) was added pyridine (2.2mL) and acetic anhydride (15.6mL) and the reaction
stirred overnight at room temperature. Further amounts of pyridine (1mL) and acetic
anhydride (10mL) were added and the reaction stirred 2h at room temperature followed by
45 min at 50°C. Ethanol was then added (150mL) and the reaction stirred 48h at room
temperature, concentrated in vacuo and the residue was purified by recrystallisation from
ethanol to give monoester [F2] (15.69).

To monoester [F2] (0.3g) in dichloromethane (2mL) at ice bath temperature was added
oxalyl chloride (0.13mL) and DMF (1 drop) and the reaction stirred 30min at this temp and 2h
at room temp. After concentration in vacuo, dichloromethane (2mL) was added fo the residue
and the reaction cooled in an ice bath. DIPEA (0.46mL) and (R)-N-methyl-1-[4-
(trifluoromethyl)phenyl]ethylamine (0.17g) was added and the reaction stirred overnight,
concentrated and purified by chromatography to give the amide product (0.4g). This product
was hydrolysed using lithium hydroxide (0.1g) in water (1.5mL}) and THF (2mL}), concentrated
in vacuo and purified by recrystallisation from ethyl acetate and heptane to give [1.7] as a
white solid (0.13g)
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PCT/ GB2007/ 004831 43 Conpounds [1.5]-[1.6] and [1.8]

Compoungib1Hr epared from [F2] using the rel evant primary or
secorne‘iary am ne an anal ogous fashion toydat described

%ound 11.111 O I—BngH SCNWZC
~ = F LDA, 2C \
/MNCTCHCI 2. LI Cﬁ%ﬁ /[\,;L.fﬂ Schiene 10
To a solution of 5G4 G)Hwiﬁmml) i ny 5m_ THF was

“(1- (2- Chl or o- phenyl ) - 5- ¥2-
c o- phenyl)-3-{methyl -[ (R) - 1- (4-t I uorgget hyl - phe
nyl)-ethyl]-carbanoyl }-1 H pyrazol -4-yl) 3 ic acid

ethyl ester (0.69mvl)pr as described for [1.7]
|n step 4, Schene 9) % E&ﬁfqﬁHF and the reaction

Toa solH%cg‘t ofg.ﬂ)d\({)) Tﬁgr%(r)r}o Qo5 it Ir \Mgé £B’<erd (‘i’gt %ldﬁ@%héﬁ*ﬂﬁ@-@-

| on stirre hi's
chloro- pherﬁm)e:i%-ahelmgl [(Rhe(4- EﬁUonometlvydrghem{b)mayﬂ-@qb@moyj}-,aj@rpyrazoi -4-yl)-
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ohCent T at e uced pressure
reducedprassure amd purifedibyi fbsbahmmgrapmo glé&ﬂ Pereg ebithgjoryde ester.
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chromatography (eluant 2 ethylacetate: 1 heptane) to give the title compound (20mg) as a

white solid.

Compound [1.12]

H,C H,G
] /\©\€F 1. LDA, 2-b tfonyl HA F
N . , 2-benzene sulfonyl N
Et0,C CH F oxaziridine, THF HO,C ) F
Y s F I, O F
N , N
o al 2, LiOH, THF/water o o
/‘\: )\j [7.1]
Scheme 10b

To a solution of LDA(0.69mmol) -78°C in 5mL THF was added (1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{methyl-[(R)-1-(4-trifluoromethyl-phenyl)-ethyl]-carbamoyl}-1 H-pyrazol-4-yi)-
acetic acid ethyl ester (0.58mmol,prepared as described for [1.7] in step 4, Scheme 9) in
1mL THF, and the reaction stirred for 30 min at this temperature. 2-Benzene suifonyl-3-
oxaziridine (0.19g, 0.69mmol) in 1ml THF was added and the reaction stirred a further 2h at
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\ Analysis
Number Compound Name R
3 LCMS / 'H NMR
RT = 3.0min. [M+H]" = 598.1
1-(2-Ch|oro-pheny|)-5-(4- 6 (DMSO-Dg): 1.43 (3H,d), 4.21
chloro-phenyl)-4-(1H-tetrazol- < (TH,d), 4.31 (1H,d), 5.06
[21] | 5-yimethyl)-1H-pyrazole-3- N (1H.quin.), 7.80-7.33 (4H,m),
H - -
carboxylic acid [1-(4-bromo- r | /99742 (2H:m), 7.47-7.50
_ (3H,m), 7.52-7.56 (2H,m), 7.72-
phenyl)-ethyl]-amide
7.75 (1H,m), 8.84 (1H,d), 15.95
(1H,s,br).
1-(2-Chloro-phenyl)-5-(4- RT =3.1min, (M+H)" = 546.2.
chloro-phenyl)-4-(1H-tetrazol- 8 (DMSO-Do): 1.28 (6H,s), 3.03
[22] | 5-yimethyl)-1H-pyrazole-3- | < (2M5), 4.32 (2H,5), 7.02-7.04
1 -
carboxylic acid (1,1-dimethyi- H (2. 7.15-7.21 (4Hm), 7.30-
' 7.33 (2H,m), 7.39-7.62 (5H,m),
2-phenyl-ethyl)-amide
7.63-7.67 (1H,m).
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[2.5]

5-(4-Chloro-phenyi)-1-(2-
chloro-phenyl)-4-(2H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [2-(4-fluoro-
phenyl)-1,1-dimethyl-ethyl]-
amide

n

RT = 3.3 min. [M]" = 564.1

8 (CDCls): 1.52 (6H, s), 3.17
(2H,s), 4.33 (2H, s), 6.91- 7.05
(3H, m), 7.13-7.50 (9H, m), 14.9
(1H, br s).

[2.6]

5-(4-Chloro-phenyl)-1-(2-
4-(2H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(4-
trifluoromethyl-phenyl)-ethyl]-

chioro-phenyl)-

amide

RT = 3.3 min. [M]" = 586.1

5 (CDCly): 1.47 (3H, d), 4.22
(1H, d), 4.32 (2H, dd), 5.17 (1H,
q), 7.32 (2H, d), 7.42 (2H, d),
7.49-7-62 (5H, m), 7.67 (2H, d),
7.73-7.77 (1H, m), 8.91 (1H, d),
15.9 (1H, bs).

[2.7]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [1-(4-fluoro-
phenyl)-1-methyl-ethyl]-amide

RT = 3.1min. [M+H]" = 550.1
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5-(4-Chloro-phenyl)-1-(2-
chloro-phenyl)-4-(1H-tetrazol-
5-yImethyl)-1H-pyrazole-3-
carboxylic acid [1-(3-fluoro-4-
trifluoromethyl-phenyl)-ethyl]-

amide

£ RT = 3.2 min. [M]" = 604.1

N

o £ | 8 (CDClg): 1.57 (3H, d), 4.22
F| (2H, d), 5.29 (1H, 1), 7.15-7.61
(11H, m).

[2.11]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-yimethyl)-1H-pyrazole-3-
carboxylic acid [1-(4-bromo-
phenyl)-propyl]-amide

RT = 3.3min. [M+H]" =612.0

Ir—=

Br

[2.12]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-yImethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(3-
trifluoromethyl-phenyl)-ethyl]-
amide

RT = 3.2min. [M+H]" = 586.0
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RT = 3.3min. [M+H]" = 600.1

[2.15]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [1-(4-
trifluoromethyl-phenyl)propyl]-
amide

I—=

RT = 3.3min. [M+H]" = 600.1

[2.16]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [1-(3,4-
difluoro-phenyl)-ethyl]-amide

RT = 3.0min. [M+H]" = 554.1

[2.17]

1-(2-Chioro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(3-
fluoro-phenyt)-ethyl}-amide

RT = 3.0min. [M+H]" = 536.1
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carboxylic acid [1-(4-chloro-3-
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1-(2-Chloro-phenyl)-5-(4-
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5-yImethyl)-1H-pyrazole-3- }LI
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CompogRd gr o- phenyl ) - 4- (2H-t et r azol [2 19] N F RAnalyis
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carboxylic acid [1-(4-chlaro-3- ¢ LCMS /"H NMR
f I ugrio(poriBid-phetiyNie - am de  1- (2- Chl or 0- phenyl) - 5- (4-
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1-(4°éH?°6‘ %{})1' - (4- cl
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5-yl rretgél) 1 Hpyrazole-3 H- RT = 2.8miin [ Mrl] + =
587. rboxylic acid [(R-1 -(4- N cF3
br ono~-@-Chilbfd-presngmstfay| - 3 [pyri dyl ) - et hyll] - am de

[2.24]

chloro-phenyl})-4-(2H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(3-
chloro-4-fluoro-phenyl)-ethyl]-
amide

cH,

E“@L

Cl

II—=

RT = 3.2min. [M+1]+ = 570.0

[2.25]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(2H-tetrazol-
5-yimethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(3-
chloro-phenyl)-ethyl]-amide

GH,

-

Cl

RT = 3.2min. [M+1]+ = 554.0

[2.26]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(2H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(4-
trifluoromethoxyl-phenyl)-
ethyl]-amide

CH,

I—=

OCF,

RT = 3.3min. [M+1]+ = 602.0

[2.27]

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid methyl-[(R)-1-
(4-trifluoromethoxy-phenyl)-
ethyl]-amide

RT = 3.3min. [M+1]+ =616
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1-52-Ch| or o- phenyl ) - 5- (4 §~ R“A
1z ol

Compoyhtl dr o- phenyl ) - 4- (2H- tetr g 23] Analysus
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[2.28]- Y| yimei liopseaaal - /\i@ S M R e sns
.2 n. t1] + . oxycH.c =3.1 min. [M+1]+ =
oht or Byl MRS Tt hyl)/] e ant dd

1-(2- (@tdhmrmmmwpae@)( 4-
chloreg ﬁfeng) (2H-tetrclzol [2. 25] 5-ylnethyl)-1
H pylr 3.2ni|n. [Mr1]+ = 554.0

carboxylic acid [(R)-l-(3- Cl

Synthesis:
Compound [2.1]

Prepared according to the procedure outlined in the following scheme:

NC |

N P N
H NaNy/Me,NH.HCI HN< H
I\ DMF, 100°C \
Id — 7’
N
Cl Cl Cl Cl
[C1] [2.1]
Scheme 11

Sodium azide (50mg, 0.77mmol) and dimethylamonium hydrochloride (100mg, 1.22mmol)
were added fo a solution of [C1] (50mg, 0.09mmol) in N,N-dimethylformamide (1ml) and the
mixture stirred at 100°C for 16 hours. The mixture was cooled to room temperature and 3%
hydrochloric acid (10ml) was added. The resulting precipitate was filtered, washed with water
and dried in vacuo. The crude product was purified by recrystallisation from ethyl
acetate/heptane followed by column chromatography over silica, eluting with ethyl
acetate/heptane (1:2) to give the title compound [3.1] (19mg, 0.032mmol, 35%).

Intermediates of formula [C] were obtained from the respective intermediates of formula [B]
and amines R*R*NH by coupling either using 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
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[(R-1-(4- HoCF3 RT = 51 [ M1] + = 602.0
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chlorid ZI gHS h@ tﬂél@? 0| &3 =
b T ctionde anaeia 'Cﬁ(fﬁzﬁ'me BERHREMES. Srin.

compol i oo b s U DB o (0] (otins

from [BRY; ésing @mpotwacbommmby@mmes mRﬂelFl byammes sduptageiskizscribed on
Schem% gNE'PSI Wﬁgﬂl%n n%t?mp_gcf %tﬁ; g@gth%:p%rréslpgnglg? tetrazole was done by
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0 B N_-O NC

N N N H NaN3/ Me2NH. HCI HN, N H t\ N DVF, 10bOC_NO\ICI

ca a d
1) NaBH,, MeOH
2)NEt,, MeSO,Cl
H,N
© 3) NaN, 2
X Y 4) H,, Pd/C or PPh,, HCI ¥ v

Synthesis of 1-(3-Fluoro-4-trifluoromethyl-phenyl)-ethylamine.

A flask containing 3-fluoro-4-trifluoromethy! acetophenone (1g, 4.6 mmol) and methanol (10
mL) was cooled to 0°C, whereupon sodium borohydride (175 mg, 4.6 mmol) was added
portion wise with stirring. The reaction mixture was allowed to reach r.t. and was stirred for
1h. Water was added and the reaction mixture was extracted with ethyl acetate. The
combined organic phases were dried over Na,SO,, filtered, and evaporated to give 1-(3-
fluoro-4-trifluoromethyl-phenyl)-ethanol. '"H NMR & (CDCl5): 1.52 (3H, d), 4.94 (1H, q), 7.22-
7.27 (m, 2H), 7.59 (1H, t).

To this product was added dichloromethane (7 mL) and triethylamine (0.7 mL) added and the
flask was cooled on an ice-bath. Methylsulfonyl chioride (0.32 mL) was added and the
reaction mixture stirred at r.t for 2h. The solvent was removed and dimethyl formamide (6
mL) and sodium azide (0.50 g, 7.38 mmol) were added. The reaction was stirred for 2h at r.t.,
water was added and the reaction mixture was extracted with EtOAc. The combined organic
phases were dried over Na,SO,, filtered, and evaporated to give the crude product.
Purification by chromatography (silica, EtOAc/Heptane, 1:1) yielded 0.4 g (37% overall) of C-
Azido-C-(3-fluoro-4-trifluoromethyl-phenyl)-methylamine. '"H NMR § (CDCls): 1.47 (3H, d),
4.60 (1H, g), 7.09-7.15 (m, 2H), 7.54 (1H, t).

The same procedure was used to synthesize C-Azido-C~(3-fluoro-4-chloro-phenyl)-
methylamine, "H NMR § (CDCl,): 1.53 (3H, d), 4.62 (1H, q), 7.07 (d, 1H), 7.15 (1H, dt), 7.41
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Prepared via intermediate [A2] using the same procedure as outlined in Scheme (6) and
Scheme (10) and described for compound [2.1].
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To compound [G1] (2.83g, prepared as described in WO2006/035310) in dichloromethane
(40mL) was added DIPEA (2.8mL) and acetic anhydride (1.45mL) and the reaction stirred
overnight at room temperature, washed with citric acid, brine and dried, and concentrated to

a volume of 10ml. Heptane (40mL) was added and the product precipitated. Filtration and
drying in vacuo gave 2.8g of compound [G2]. To [G2] (200mg) and HOBt (102mg) in
dichloromethane (8mL) was added EDAC (147mg) and after stirring for 40min was added

(R)-1-[4~(trifluoromethyl)phenyllethylamine) (110mg) and the reaction stirred overnight at

room temp, concentrated in vacuo and purified by chromatography to give 156mg of amide,
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Compounds of general formula [6]

Prepared via intermediate [A3] using the same procedure as outlined in Scheme (9) and
described for compound [1.7].
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[A3]

[A3] was prepared in a similar manner to intermediate [B1] but where 2-
chlorophenylhydrazine was replaced by 2-flourophenylhydrazine
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Biologigq| d3¢diene (9) and described for conpound [1.7].

Compounds were tested in the functional Cannabinoid Receptor-1 assay described below,

and their 1Cx, values for antagonizing a CB1 receptor agonist were assessed.

Compounds [1.1], [1.3], [1.4], [1.5], [1.6], [1.7], [1.9], [1.10], [1.11], [1.12], [2.1], [2.2] [2.3],
[2.5], [2.6], [2.8], [2.9], [2.10], [2.11], [2.12], [2.13], [2.14], [2.15], [2.16], [2.17], [2.18], [2.19],
[2.20], [2.21], [2.22], [2.23], [2.24], [2.25], [2.26], [2.27], [2.28], [3.1]], [4.1], [4.2], [4.3], [5.11,

[6.1], [6.2] h

ad 1Csg value lower than 0.30 pM.
Compounds [1.2], [1.8], [2.4], [2.7] had ICg value between 0.3 M and 3.0 UM
Compound had ICs value between 3.0 uM and 10 uM.

Biological evaluation

Transfection and Cell Culture - The cDNA encoding the human CB1 (Cannabinoid

Receptor-1) receptor (GenBank accession number NM_016083) was cloned from a human

adipose tissue cDNA library and cloned into the eukaryotic expression vector pcDNAS. 1

(Invitrogen).
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Cannabinoid Receptor-1 Functional assay.

Functional activities of the above examples of compounds of the invention were assessed in
vitro by measuring their ability to inhibit CP55940-induced [*°*S]GTPYyS binding to membranes
prepared from CHO-K1 cells expressing the human CB1 receptor (described in Transfection
and Cell Culture). CP55940 is a well known non-selective CB1 and CB2 receptor agonist
(e.g Felder et al., 1995, Molecular Pharmacology, (48) 443-50). Membranes were prepared
by a standard procedure. Briefly, cells were harvested using 10 mM EDTA and collected by
centrifugation. Pelleted cells were homogenized in ice-cold 20 mM Hepes (pH 7.4), 10 mM
EDTA and protease inhibitors (Complete protease inhibitor cocktail tablet, Roche) using an
Uitra Turrax Homogenizer. The homogenate was centrifuged at 14 000 rpm for 45 min. at
4°C. The resultant pellet was resuspended in the same buffer but with only 0.1 mM EDTA
and was again centrifuged at 14 000 rpm for 45 min. at 4°C. The resulting pellet
(membranes) was resuspended in 20 mM Hepes (pH 7.4), 0.1 mM EDTA, 2 mM MgCl, and
protease inhibitors and protein concentration was determined by Micro BCA Protein Assay
Reagent Kit (Pierce Biotechnology) according to the manufacturer instructions. The
[**S]GTPyS SPA (Scintillation Proximity Assay) binding assay was performed by incubating
5ug/well hCB1-membranes with 1 nM [*S]GTPyS (Perkin Eimer — NEG 030H) in the
presence of 3 nM of CP55940 and various concentrations of the test compounds at room
temperature for 1hr in 96-well microtiter plates. 0.4mg/well SPA beads (PVT-WGA,;
RPNQO001 Amersham Pharmacia Biotech) were then added and the incubation continued
for further 30 min. on an orbital shaker. The assay buffer contained 50mM HEPES (pH 7.5),
50 mM NaCl, 2.5 mM MgCl,, 0.1% BSA, 1 yM GDP and 100 ug/ml Saponin. Microtiter plates
were centrifuged at 1500 rpm for 5 min. and radioactivity was read immediately using a
Topcounter (PerkinElmer Life Sciences). Data were analyzed and IC50 values determined by
non-linear regression using the Prism software (GraphPad Software, San Diego).

In Vivo model measuring effect on gastrointestinal transit
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The gastrointestinal transit experiment is initiated after overnight food deprivation of the mice.
The mice are administered a suspension of 10% charcoal (0.4 ml/mouse orally by gavage).
2.5 % Gum arabic is used as solvent for charcoal. The animals are sacrificed 20 minutes
later by cervical dislocation and the small intestine is removed from the cardia to the caecum.
The distance covered by the head of the marker is measured and expressed as percent of
the total length of the small intestine.
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p is O oreff drelcA; isfphems br cymhqatiyh ddthar & vehiat is apéohadly sobstituied mith &,
oses, administered p.o. 45 mnutes before R (+)-WN

WHER

and/orRge™515 (2.5 g/ kg) which is adninistered i.p. 30
m nutes before <charcoal. Figure 1 shows the effect on
q,sOOrg,astrm ntestinal transit after i.p. adm nistration of

the CB1L agonist R (+)-WN 55,212 (2 5 mg/ kg) with or
wi thout the pre-treatnment (45 min.) of Exanple 1.7 (3

Rois R S bR el oot ?tel‘%g?ﬁifg N

compound of formula (1), or a salt, hydrate, solvate,
Ry and R iRRnBURA"ROMREN,OF, 608} IOR] RIS iNQ. TRz A R
-NR7SOQR6, -CORG, ‘SRQ, 'SORQ or -SOzRa;

R¢ is C4-C, alkyl, cycloalkyl, -CF3 or -NR7Rg;

R7 and Ry are independently hydrogen, C4-C, alkyl or cycloalkyl.

Ry is hydrogen, C,-C, alkyl, cycloalkyl, or fully or partially fluorinated C4-C,alkyl;
Ryis (i) abond, or

(if) =(CH2)sB1(CH.),- wherein a and b are independently 0, 1, 2 or 3 provided that
a+b is not greater than 4; or

(i) ~C(R10)(R11)-*, =C(R10)(R11)-O-*, =C(R10)(R11)CHz*, —C(R1o)(R11)CH,-O-*,



NR3I R(CH2)g N4 (CH2p R(lI) 5 A 3 WHEREIN: A,
i s hydrogen, -000H, or tetrazolyl, and A2 is hydrogen,

w0 0@8M7sotet razol yl, provided that one of A a;Pdr/&B2003/004831
either -COCH or tetrazolyl; pis O or 1 and A3 is

phenyl or cycloal kyl, eittfer of which is optionally
—ﬁ%ﬁ%g;&%  SeLBo oy RAPO0T B, COEFAYIRL)-* B3O )Ry, )-O-Chz

I
a”mrcﬂg thmm‘@en@@ﬁpﬂ yaR?gs%e_n%%ls at’gachetgco the @yraz%g

-NR7R8, -NR7COR6, -NR7S02R6, -COR6, -SR9, -SOR9 or

-S02R6; R6 is Cl1-C4 al kyl,. cycloal kyl, -CF3 or -NR7RS;
R is a diRgleatradicg! QSF@N%ECBE%}&TEQPV hydrogen, C1-C4 al kyl or

cycloal kyl; R9 is hydrogen, Cl-C4 al kyI cycl oal kyl ,
or fully or partially fluori d C1-
A¢is)a moppeKglic sarbpeycfic Oy @HQ?%YBE @%QSOBYC‘WQ% %""29 %E&‘ Bﬁg
afn®s, bPsRAN depsitited .with oné dmate pf O -diedBrt #tm -CE4IC+G, alkyl,

i ek oot a0

- C(R10) (RL1) CH2- O- *, WD 2008/ 075012 PCT/ GB2007/ 004831
62 CH2C(R10)% M CH2C(R10) (R11) - O *,
v.a0ApN esecqeRsERANN o B - C(R10) (RL1)- O CH2- *, wher ei n

the bond indicated by an asterisk is attached to the

V&Jﬁ/egﬁ“z' %\E] 6{ %%C ul (%31 %ﬁgge@ ( (}cé;ﬁbocyc% ﬁ%mg iEntation -

IRAYRYGEHS, betereBYERL§(RilA@ndhaving 3 to 8 ring

at ons, optlonally substituted with one or nore of -F,
-, -Br, -CN, -CF3, C1-4 al kyl, cycloal kyl, -0R9,
Vﬂm;w-lé\lﬁ{?% or -S02R6; v and w are independently 0 or

ot 5l SRR R o nglng gisptaton
—~C(R43)(R14)CHa-, or —CH2-B-C(R13)(R14)- and Q2 is —C(R1g)(R14)-, or in either
orientation ~C(R10)(R11)-B-, -B-CH2-C(R10)(R11)-, -B-C(R10)(R14)- CHz- or —
CH2-B-C(R10)(R+1)-; or

(i) Q is =C(R1g)(R11)-, “CH2-C(R10)(R11)-CHgz-, or in either orientation —
C(R10)(R11)CHz-B-, or —CH2-B-C(R10)(R+1)- and Qz is =C(R13)(R14)-, or in either
orientation —C(R+3)(R14)-B-, -B-CH2-C(R+3)(R14)-, -B- C(R13)}(R14)-CHz-, or —
CH2-B-C(R13)(R14)-

B is —O-, -CH(OH)-, -SO,-, -CH2- or =NRy~;

B, is -CO-, -O-, -S-, -SO-, -SO;-, -CHz-, -CH(CHg)-, ~-CHOH- or -NR7;

Ry is hydrogen and Ry is (C1-Cg)alkyl or -OH; or Rqo and Ry are both (C4-Cz)alkyl; or Rqo
and Ry, taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl ring; and

R4; and Ry, are independently hydrogen or (C4-Cg)alkyl; or Ryz and Rq4 are both (C4-Cy)alkyl;

or Ry; and Ry, taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl ring.



C(Rlo) (R11) CH2-, or -CH2-B-C(Rlo)(R11)-; and when wis
1, (i) Q is -C(R13)(R14)-, -CH2-C(R13)(R14)-CH2-, or
WO oogiotdeezr orientation -C(RL3)(R14)CH2-, or PCT/GB2007/004831
- CH2- B- C(R13) (R14) - and is -C(R10) (R11)-, or in
ei t her orientation-C(Rl (R11)-B-,
- B- CH2- C(RlO)(Rll) -B C(R10) (R11) - CH2- or-
CH2- B- C( R10) ( Rll) (i) QA is -C(R10)(R11)-
2. Apeppeyndies) favres @Flzlmw\fhef%nelther orientation -
C(Rlo) (R11) CHz2- B- or -CH2-B- C(RlO)(Rll) and Q2 is

C(R13 in either orientatio
A@(M@% %ﬁarﬁjs @monpgzo@ggar@e § em@yocycbcgheterocychc ring, having 3
tel8 a(t&ﬂaé)ogfrblzally QibstitutddlwiBr SA33hoRIt)LF B OI sBr,AeN, -CFs, Ci-
CH CH2- or -NR7-; B, is -CO, -0-, -S,
yl, cyeleplkyl, Qi?rzoxo ARy and cHOH- or -NR7; R10 i s
hydrogen and R11 is (C1-C3) aI kyI or -CH;, or RlO and
ar e both C3) al kyl ; Ri and R11 ta
O TIPSl (e Goar oG i o Gl HORGgT g and
attached forma (C3- C5)cycloal kyl ring; and R13 and

4 are independent]y dro n or Cl C3) al k
Sinl5 TSNS B I & G Gl SRR 5t Reepis Bt (Rripoiaiebt Reo
drieoR hﬁfew\ﬂobbtﬁdi@wmah@@ﬂb@h @it © WHLHE thely ey atidiched form a (Cs-
/E) g{ forma (C3- C5)cycloal kyl ring. WO
%g 6'KE0¥S- PCT/ GB2007/ 004831 63 2. A conpound as
claimed in claim1l wherein A4 when present is a

3. 4‘0 25 Cl' ﬁ%ﬁﬂua@%oga@lﬁ@yﬁ%@%&% CFI@‘E ee{rx%cr:\}{grlnlerc or N-oxide

thereofsubstltuted with one or nore of -F, -CI, -Br, -CN,
-CF3, Cl- &4 alkyl, cycloalkyl, -OR9r oxo, or -NR7RS;
and Bl when present is -CO, O0-, =9-.p - SO, -SO2-,
-CH2-,-CHOH or -NR7; and R10% s rogen and R11 is
(Cl-C3)al kyl; or R10AgReRR11 moth (G -C3)al kyl; or
R10 and R11 taken togeth {th t\ge carbon atomto
whi ch they are attached f (C3-3 C5) cycl oal kyl
ring. 3. A conpoetig o<fc|.f r I/ﬁj(l) or a salt,
hydr at e, solRNavE ngI 8°en¥nti oner or N-oxide
thereof: 0 R2 A -R1 N (CHN, R3 ()

|
A3

WHEREIN:

A is hydrogen, -COOH, or tetrazolyl, and A, is hydrogen, -COOH, or tetrazolyl, provided
that one of A; and A; is either -COOH or tetrazolyl;

pis 0 or 1 and A; is phenyl or cycloalkyl, either of which is optionally substituted with R4
and/or Rs;

qisOor1,;

R3 is hydrogen, C4-C, alkyl, cycloalkyl, -CF3, or -ORg;

R4 and Rs independently -Rg, -CN, -F, -Cl, -Br, -ORg, -NRRs, -NR;7CORg,
-NR7SOQR6, -CORs, -SRg, -SORQ, or 'SOZRG;



Rg is

4 (CH2)g N~ (CH2)p (1) RS A3 WHEREIN Al is
hydr ogen, -000H, or tetrazolyl, and A2 is hydrogen,

W0 0@8M7so0r tetrazolyl, provi ded t hat one of APCHOB20M2/004831
is either -000H or tetrazg pis O0Oor 1and A3 is
phenyl or cycloal kyl, eit er of which is optionally
substituted with R4 and/or R5i gisOorl; R3is

hydr oge C4_al kyl, cycloal kyl, -CF3, or -OR9I R4
e HERRE R NSRS, - O, LF. -G, -, OO,

-NR7R8 -NR7COR6, - NR7SO2R6, C(PE - SR9, -SOR9, or
WD 2008/ 075012 PCT/ GB2007/ 004831 64 R6 is

Rz and ﬁar@”dﬁpﬁwe”ﬂé‘wg@ﬁﬁ'&ﬁf o @iy, §Fs aireyRealkry and RS are

Rg IS

R1 is

Rz is

mdependently hydrogen C -4 al kyI -CF3 or
al k cI oal kyl
hy%p?@»a% 8@%&'7.%09'&'» t@waa%'@a"yé'uomaép Coalth & | (i)
a bond or (||) - (CH2) aB1( CH2) b- V\,hereln a and b are
LN %ndently , 1, 2 or 3 provided that a+b is 1, 2
(B2 bgind,pr (ii1) -C(RL0)(RL1)-*, - Q(RI0)(RI1)-O*,
-C(Rlo)(Rll)CHZ- , -C(Rlo) (R11)CH2-O*, -

(L5 R RRoy ey 119 6264 gy ieng @ den pravisos tha

d+vas hppdr 8B;nti cated by an asterisk is attached to the
pyrazole ring; R2 is a divalent radical of fornula
Q- Ad-[ @] W* wherein the bond marked with an

(3|$P9(R1S)|€R41}5* —GI(RM(R‘%‘}G'O '&Rmﬁmﬂ SH{-+,) —6(RIPXRG)CHLO-*, —

éﬁm&gﬁcoif(ﬂ@ %Q&(R&ﬁ(ﬁ 5 rcg_%?rd(%go)%cs 5 Btr)pt i onal | y

-O0R3)(REG)-ORHat kyHerein iad berddiyticateBY an@eterk is M&ER& & the

gor (ii) a nmonocyclic heterocyclic ring, having
pip%zgﬁ%”nrq ng atons, optionally substituted wth one or

nmore of -F, -d, -Br, -CN, -CF3, C -C4 alkyl,
a d?\)é%n? ?AJI‘&QI of fb%a —-%—9\4-({52 %%Zaﬁgn e bsc%%Rrgérked with an asterisk is

attached to A;

A,is

(i) a monocyclic carbocyclic ring, having 3 to 8 ring atoms, optionally substituted with
one or more of -F, -Cl, -Br, -CN, -CF;, C,4-C, alkyl, cycloalkyl, -ORg, oxo or -NR;Rg or
SO.Rs; or

(ii) a monocyclic heterocyclic ring, having 4 to 8 ring atoms, optionally substituted
with one or more of -F, -Cl, -Br, -CN, -CF3, C;-C, alkyl, cycloalkyl, -ORg, oxo or -
NR7Rg or SO,Rg;

wisOor1;

when w is 0, Qq is ~C(R10)(R11)-, =CH2-C(R10)(R11)-CHg-, or in either orientation —~
C(R10)(R11)CH2-, or —'CHQ'B'C(R10)(R11)'; and

when w is 1,
(1) Q1 is ~C(R13)}(R14)-, “CHz-C(R43)(R14)-CHo-, or in either orientation
~C(R13)(R14)CHz-, or —=CH2-B-C(R13)(R14)- and Q; is “C(R1o)(R1¢)-, or in either
orientation ~C(R10)(R11)-B-, -B-CH2-C(R+0)(R+1)-,



wis O or 1, when wis O, QL is -C(R10) (R11)-

-CH2-C(R10) (R11)-CH2-, or in either orientation -
WERREOYHORLL) CH2-, or - CH2-B-C(R10) (R11)-; and REIEGBR0TH04831

1, (i) Q is -C(R98)(R14) CH2- C(R18)(R14) CH2-, or

in either orientation (?5\513)(R14)CH2 or

- OH2- B S(rRhR{ ) Ora%?*ﬁl@d{%ﬂe glg,) (RI1)-, or in

ei t her orlentatlon -
- B- CH2- C(RLo) (R11)-, WD 2008/ 075012 PCT/ GB2007/ 004831

65 B(nﬂé?%@d( 19"2-’(3 LC( él“@ RJ(QM a%ﬂe)r Oﬂe%tléﬁ L)

ei t he@(%v) %niétzr%nor—%@ €BQ;z lSmC(R13)(R14) or in either
- CHe- LORL) R14

eit he(?reggdr%%gnt at | on W @Czﬂc ﬁg)@iﬁ ( J-.oorin

- B- CHE:- (R Rparfdle-, or @Hf% B)s%(ﬁim CH2-, or

-CH2-B-C(R13) (R14)-; Bis -0-, -CH(OH) - -802-, - CH2-
or -NR, -, provided that when B is directly attached to

A2, then Bis not -0-, -SO2- -NR7-; Bl is -CO, -0-,
B is —O-, SCH(OFSQ 50, SH,- or CRR., pr%@that\@éﬁ% dll’@%ﬂX é\ﬂazshed fo Az,
rogen _and R11 is (Cl-C3)al k or -

the”B'%HBt'Fé 22 %hotR~¢ c1- c3) al kyl ; or Rlo and R11 taken
together wth the carbon atomto which they are

ch d ( (05 cl oal k rin and R13 and
Céléfg %&egéﬁé"efﬁ'ﬂ%/ %@e‘rp'ﬂ)(r% %ﬁml kyl; or R13
and R14 are both (Cl-C3)al kyl; or R13 and R14 taken
et her 'tht ar bo to to ich they are
R1o IS hy ?% %C‘aﬁs&kyl %;@3 F1|qﬁ6%0§] (CA%Wblﬂﬁ&m

and R,,asker wgﬁﬂibrlv\nthdh@bmban\aﬁﬁﬁ & wméh tHey ar&e¥dthe@iform a (Cs-
azol aﬂ 5 A conpound as clainmed in claim3 or
er

Cs CVCIO@ﬁ(X{?ﬂ% ein A3 is phenyl, optionally substituted

wth R4 and/or R5. 6. A corrpound as clainmed in any of

er.ei n tic rj
R and s ord ey R GioB O& L SGRRIT e an et e boty(C ool
or Ry; and Rpptaken dsgeathed Withtlthercasion @idmab aihioh tReyt aretattablsdiorin ial(C,-
Cs)eyclo H(' henyl ring carrying R4 and R5, R4 is hydrogen
sICYCIOR RS is in the para position to -(CH2)q 8. A
conmpound as clained in claim6 or claim7 wherein the

i A3 is phen nher ed din
4 AbiEpdthod PO St B A B L0 wirdsHosi 1 on
to - (CH2)p-.
5. A compound as claimed in claim 3 or claim 4 wherein A3 is phenyl, optionally
substituted with R, and/or Rs.

6. A compound as claimed in any of claims 3 to 5 wherein A4 is an aromatic ring,
optionally substituted as specified in claim 1.

7. A compound as claimed in any of claims 2 to 6 wherein in the phenyl ring carrying R,
and Rs, R4 is hydrogen and R;s is in the para position to —(CH,)g-

8. A compound as claimed in claim 6 or claim 7 wherein the ring A; is phenyl or 6-
membered hereroaryl, and in ring A; R, is hydrogen and Rsis in the ortho position to ~
(CHa)p-.



WD 2008/ 075012 PCT/ GB2007/004831 66 9. A conpound as
claimed in any of clains 3 to 8 wherein p and q are

we@awhk/0G0120. A conpound as clained in any of cPei/cB2®7/004831
to 9 wherein R4 and R5 are6| ndependently sel ected

from hydrogen, -F, -CN and®- 0 , 11. A conpound as
9. NE?MHfﬁgnd éé( élQMr)e‘(é!frn ‘éh?bf‘aarﬁrst?to]é)wmrng &nd §érd 85t

-C(R10) (R11) - O CH2- *, and Rlo is hydrogen and R11 is
10. Afebrhwbund)&s Edieansl afkl &f @bithsEtold RSB R, £4d oSt pBAdently

cgf? ether Wi th the carbon atom to which they are
selecte ?'B@M ?%rﬁr&’%%‘f‘ﬁﬁropyl ring. 12. A conpound as

claimed in any of clains 3 to 10 wherein R1L is
aB or, -0-. 13
1. AGHHB0I SROBMEd R AN Af GRS (3 On Catefari eliha ca
-Rs-is —€@R1o)(811)€H23(R107(9L'()@ﬂ3) C(Ro (RH-OFBH,-* -43d39) Ts Wﬂj%éﬁnrhnd R4
ond ndrc b an sterisk is attached to th
is methyéy)prrég%?%d Iﬂlaﬁa E} and f41 takep g}gﬁmdr/ltgghe carbon atom
to whichcthey amchtiaehédion®fa @c&ip?@pyﬁrnig) 13 wherein, in the
radical R2, Rlo is hydrogen and R11 is nethyl; or Rlo

and R11 are both nmethyl; or Rlo and R11l taken together

12, Avborhpodrel asagdinedat any bicihisahtotnayhersia Fatié AAHENLEL@HRA and

B. is —C clopropyl ring; and R13 and Rl14 are |ndependaent

! E% E%n or nethyl; or R13 and R14 are both nethyl; or
R13 and R14 taken together with the carbon atomto

Lch the re che rm.a_ cycl.o pyl ring. o A
13 %%8%6’ e D S T R R IE T I
~CH(OHj-aelH,al-* RBerth\m)end Ifdicseatt by &n astetikviabiadhdali tpid siragole

i ne, piperazine optionally substituted by
ring, or-@l—fﬁ(ﬁ?on one of the ring nitrogens, norpholine,

cyclopropane, cycl obut ane, cyclopentane cyclohexane,

t ane.. or 0XO0, [ r adi.c of .
16, AYhORE NGBl BB bR e e R
hydrogenadid &al ishasthylgorf Rgrand Rar aé l:rortrngreatybmis Rioqrtd Rpadken together

with the %%r%%ha‘ié‘fn %jww 5%54 rggﬂ%cgﬂed oy 3|C %gflog %pger?ﬁ %53 an]d 'Ryq are

conpoun as™’c
independgrdiy diydrogles or atdath,}dzlorﬂ?\g’zand SO eoﬂhe*dethfllr onRM@nd R, taken

togethe%ﬂgr%g ggr%wﬁ a?(nl- Cﬁﬁ‘&% 8{ %ft%%qeg d‘o%a chgoé:r:_??)&J éi*ng!_BC
nitrogen is i nd| cated by an asterisk, and the phenyl
15. A compound as claimed in claim 14 wherein, in the radical R,, A, when present is a
divalent piperidine, piperazine, piperazine optionally substituted by methyl on one of the ring
nitrogens, morpholine, cyclopropane, cyclobutane, cyclopentane, cyclohexane,
cycloheptane, or 2-oxo-pyrrolidine radical, or a divalent phenylene or monocyclic
heteroarylene radical having from 5 or 6 ring atoms, optionally substituted with R, and/or Rs
as defined in claim 1,

16. A compound as claimed in claim 14 or claim 15 wherein the radical —R,- is selected
from



ring may optionally be substituted by -F, -d, -Br,
-CN, -CF3, Ci1-C4 al kyl, cyclopropyl, -0OR9, oxo,
wo biRgR&0oz SO2R6, wherein R6 is Cl-C4 al kyl, PCT/GB2007/004831
cycl oal kyl, NR7R8, R9 is %drogen, Cl-4 al kyl or
-CF3, and R7 and R8 are independently hydrogen or

c 1-C4 alkyl. 17. A conpound as clained in a fcH
bains 3 t(ﬁg?G %er ~ZN=ZN : $ onpound
[ 3 ai ms 3 3 [
=S - A2

ped>in claim1l, and R18 and R19 are independent

. selected from hydraogen, (Cl-C6)alkyl, -F, -CF3,
wherein tyg-pand atigiched g t’he_a@ﬁgpﬁrogﬂgl’s m%@@;teg boapiastedsl. 2n6|the phenyl
v o s 08,5 o orpu s ap o
oxo, -N ﬁ{ynﬁ 2R3 WERFRIT Re &nai-Ra BUn@YCIRPY VA NR7RarcdRede @Ry Ci-Ca

alkyl or TH;efiER; &icPRy Bxedr@pRdently: hydfdgen-dBiC,-C,@kyl.- CF3, -
OCF3, and -SO2CH3. 20. A conpound as clainmed in any of
claims 3 to 19 wherein Al is tetrazolyl. 21. A

17.  Aosrppourd asclgimadnmeny of dtidis® t3 16avididin gy doddr) or
a salt, hydrate, solvate, single enantioner or

N- oxi de thereof: WO 2008/075012 PCT/ GB2007/004831 68
18.  AdlcompbundMs ctaifdetlin By df dRdidhs 3R4 18 Whdrdin theldadiRe® N R5

-C(=O)-l§(AR35-I?§-)A2 hgg formula (E):
@)

>\~H R
A
Ro R,, R
(E)
wherein Ry and Ry are as defined in claim 1, and Rss and Ryg are independently selected
from hydrogen, (C+-Cg)alkyl, -F, -CF3, -OCF3, -Br. -Cl, -OCHs, -CHj, ~CN,
~COOH, tetrazolyl, and (C4-Cg)alkylsulfonyl

19. A compound as claimed in claim 18 wherein Ry is hydrogen or methyl, R4 is methyl
or ethyl, and Ry and Ryg are independently selected from hydrogen, -F, -Cl, -Br, -CN, -CFj, -
OCFg, and -SOQCH3.

20. A compound as claimed in any of claims 3 to 19 wherein A, is tetrazolyl.

21. A compound as claimed in claim 3 having formula (IA) or a salt, hydrate, solvate,
single enantiomer or N-oxide thereof:



wherein -Rl1- is -CH2-, -CH(OH)-, -CH(CH3)-, -CHO *
wherein the bond indicated by an asterisk is attached
w0 o008logsopyr azol e ring, or -CHZOCHZ-; R10 i s hyPEDGBR007/004831
and R11 is nethyl; or 5?md R11 are both nethyl; or

R10 and R11 taken toget h@ with the carbon atomto
which they are gttached forma cyclopropyl ring; R4,
R5, R4'" and R5 Nare i ndependently sel ected from

hydr ogen, - Cly nd -Cd; and R18 and R19 are
mdependently\“s,ikted from hydrogen, -F, -d, -Br,
-CN, CF3, - d - sSeRcHy 22. Acorrpound as
clainmed in cIa|m21R/3(here RLO i s/AydrBgen and R11 is

met hyl and the stereqchef 1)
carbon to which Rl d R 1 ¢ at Hed is R 23. A
compound aR, @ 8 cj,bll m%l%lel ected“rom t he group
consi sting of
[3-1(R)-1- (4 BMoTD ,
- phenyl ) - 5- (#- chl or o-¢ I)-l H pyrazol -4-yl]-acetic
aci d, R,
(1- (2- Chl oro- phenyl ) -5y % chl oro-p I Ryl )-3-{methyl -[ (R
)-1-(4-trifluoro nethyl-phenyl)- et(%&)l]-carbanoyl}-
H pyrazol - 4-yl)-acetic aci c

wherelnl (2- Chl or o- phenyl ) -5-(4-chl or o- phenyl )-4-(2Htetrazol

S5-ylmethyl)-1 H pyrazol e-3-carboxylic

-Ry- is ~CHR) -QH((Q}'-!)f |-Gt GH = cRHAP S Wheeriy fhe *éqn@ynq'w%{ﬁg gy an asterisk is

chl oro- phenyl)-4-(1
attaCheCﬁ:O(tﬁ? Eg@ggegn ’%%??H% H pyr azgl e- % Z:ar ngyl ic acid

[(R)-1- (4 trifluoromethoxy-phenyl)-ethyl]-am de, WO
Rqo is hy%?c%%/e% - lsprg{hﬁfgpﬂ%/&@ﬁ?’ére 1§5ih {rﬂethyl or Ry and Ry taken

or o- 4- chl or o- phen
together- wlmtheuoarh@@mttwhwb heyeargIaft %&?Mﬂgé O}Jyllrmg,

H-pyr azol -4-yl }- acetl c acid,
2- Chl or o- phenyl ) - 5- (4- chloro heny
Rq, Rs, ﬁw@ﬂ Ra£6¢ Inslependandy rgipgted from %956‘»&2 éE‘e?H‘Boﬁh%”S
acid
nethyl -[ (R -1-(4-trif|uoromet hox n ] ~am d
Rig and Rqg ar% in épe)ndentl(y selected from hydrogenprf(lj‘? }é Cﬁt Pﬁé L. %rlgg, shd -
SOZCHS (4- Chl oro- phenyl ) - 1- (2- chl or o- phenyl ) - 4- (2Ht et r azol
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27.  The use as claimed in claim 26 wherein the disease directly or indirectly associated
with obesity and overweight is metabolic syndrome, type 2 diabetes, cardiovascular disease,

metabolic dysfunction, metabolic disease or disorder, or liver disease.
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28. The use as claimed in claim 25 for treatment of an eating disorder, an addictive
disorder, a mental disorder, a neurological disorders, sexual dysfunction, reproductive
dysfunction, liver disease or fibrosis-related disease.

29. A method for the treatment of diseases or conditions which are mediated by CB1
receptor signalling activity which method comprises administering to a subject suffering such
disease or condition an effective amount of a compound as claimed in any of claims 1 to 23.

30. A method as claimed in claim 29 for the freatment of obesity, overweight, treatment of
diseases and conditions directly or indirectly associated with obesity and overweight, which
method comprises administering {0 a subject suffering such disease or condition an effective
amount of a compound any of claims 1 to 23.

31. A method as claimed in claim 30 wherein the disease directly or indirectly associated
with obesity and overweight is metabolic syndrome, type 2 diabetes, cardiovascular disease,
metabolic dysfunction, metabolic disease or disorder, or liver disease.

32. A method as claimed in claim 29 for treatment of an eating disorder, an addictive
disorder, a mental disorder, a neurological disorders, sexual dysfunction, reproductive

dysfunction, liver disease or fibrosis-related disease.



