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obesity. While the effects on body weight and metabolic parameters (plasma triglyceride
levels, HDL cholesterol levels, plasma insulin levels, HbA1c¢ [glycosylated haemoglobin]
levels, insulin resistance, and adiponectin levels) are very encouraging, there are also
undesirable side effects, possibly centrally mediated (psychiatric and nervous system
disorders), such as anxiety, depressive disorders, sleep disorders, nausea, and vomiting (cf.
hitp://emc.medicines.org.uk;
http://www.emea.europa.eu/humandocs/PDFs/EPAR/acomplia/AcompliaEparScientificD-
en.pdf). Accordingly, there still exists a need for alternative CB1 receptor antagonists

associated with differing pharmacokinetic, pharmacological, and side-effect profiles.

The CB1 receptior 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
freatment of diseases and conditions associated with CB1 receptor regulation such as
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f"eE?Lﬁ5:?9?';695&'8@'?gﬂ%ﬁ?Bﬁ@,‘@?@ZM*.fé’@%@‘ié?‘g’??%“??F@?ﬁ’é@é‘i@hﬁﬁ?’%@ﬁﬂStsi %23’ d
ener gy DaReEReyInCiahs fikre Rkt dfTShHove B LA EG, PO 18 0l ved
: n t Ihe dasllji[/aikiemia; hygirelmidemias lovhHBE ahd):mrhugb L_zi)id¢hﬂle_$helérgHelL€_ﬂ)E. chol eist er ;)I

i poneHeR PG eeafi B ghPbpfin it Jupat i plhoo HERIRGEne@AZ Do) (g
for nodwsistancg, intlease rhidbAt [ghycesylated baembglobin] levelsi G!iat_sﬁglﬁﬁ}’ﬂ@ ssbyoR as .
R e I e AN
i ver avetaedi€adeds o R dass (PRlibfs B WBR HeTs ied déiietTinTor RS0 €

di spl ﬁgtrw;?m ybmngrnm;rmtabgndsmprdcess; cpn bpeongerstahdie wieh?rﬁed ahzyims rmo.lul ati 'rll'ﬂose
Eonpoundaeal et EERuHeRE deSar el itirng Brlitr iAlurcthe MEERBIGHT, ToG)

r ecept oingpontapt drgae sach aslthediden), opensity to i nduce psychiatric and nervous
system si de-effects. Pending International Patent Application No

PCT/ EP264H im0 Goloedoidl eantear, breastmandsr, btevine gal@iir, calereganser)rodul at ory
activity of formula: WO 2008/ 075012PCT/ GB2007/ 004831 9 wherein Al is

hydr ageliver disebés (@lg. neh+atcobblid fattp tiebrAscase hsteatohepatitis, 3B@thsis, diepatiol yl , - CN,
- CF3, NR7R8, - NHCOR6, or -NR7S02R8 provi ded that one

of AL fRIoRS: 1epal PRppss and
- other secondary diseases related to obesity and overweight, such as menstrual
disorders, gastroesophageal reflux disease, cholelithiasis (gallstones), hernia, urinary
incontinence, chronic renal failure, hypogonadism (male), stillbirth, stretch marks,
acanthosis nigricans, lymphedema, cellulitis, carbuncles, intertrigo, hyperuricemia,
immobility, osteoarthritis, low back pain, meralgia paresthetica, headache, carpal tunnel



-COCH or tetrazolyl; pis 0 or 1 and A3 is phenyl or cycl oal kyl ,ﬁ;,;i_ther of
which is ' substituted with R4 and/or R5; q is gt 19nko7/60ksisS @
bond, or ﬂ' égg?%bl%mz) b- wherein a and b are independently 0, 1, 2 or 3
provided that a+b is not greater thaf 4, and Bl is -CO-, -0-, -S, -SO,

- - - -% - . ' T 2), 131( CH2) b-. or

- [8?2042) a%&?ﬁb n-ngwﬂy%gz‘i@&%%i%sp%@?5!6%9%"}‘%?'3%8"%1}'%&% as defined
for Ri, Bmcﬁr@ne.sc’idéﬁickiams)fndrorﬂg.,awmdieor?sbnit ﬁwawGrasme;ﬁﬁgo?%/ ;,rez or 3;

ith th 6 + : reater an 6, n
\iMnéleptengg%n%b@gggsgiéeé'ﬁsﬁ%zgﬁrﬁéauz?rﬁénndgar bocyclic or nonoheterocyclic ring,

having 3 to 8 ring atons, optionally substituted with one or nore of -F,
-d, -Br, -ON, -CF3, C1-C4 al kyl, cycloalkyl, -0R9, oxo or -NR7R8; R3 is

hydr o , : S - - ! _
oy e reoonRb e E R ek e s A SR s RIS, ¢ i o
1, 2, ‘@obesity.andovanieigh siefiependent |y -R9, -ON, -F, -C, -Br, -0R9, -NR7R8,
-NR7COR6, -NR7S02R6, -COR6, -SR9, -SOR9, -S02R6, -(Cl-C4 alkyl)OR9, -(C1-C4
al kyl YNRERtiNg digerdersqa al kyl ) NR700Re, - (01-C4 al kyl ) NR7000R8, - (01- 04

al kyl ) NR7S02R6, -(Cl-CA al kyl)OOR6, -(01-04 al kyl)502R6, -NR7COOR6, or

- [ N- ( €1- adiglivRwisprdere{e-g.askdiction Remadjusna, syetidstinulants; hisatitey lalcoh@F3 or

- NR7RS8; Wca%daﬂd-gpiétreg) i ndependent |y hydrogen, Cl-C4 alkyl or cycloal kyl;
and R9 is hydrogen, 01-04 alkyl, cycloalkyl, fully or partially fluorinated

i s T veeniel AU (Re2 SRl Seadefifdlie e o TREBGaIER. Bt

PCTEP20083i0gi#0Mer i ncipal |y in the identity of the -Ry radical and/or
-N(R2) - R3- A2 group Detail ed Description of the Invention According to a
first —asprgelogicalidisorders.ent i on, there is provided a conpound of fornula (1),
or a salt, hydrate, solvate, single enantioner or N-oxide thereof: A -R R2
A2 ~ sexual dysfunctions (e.g. erectile dysfunction),

- reproductive dysfunctions (e.g. polycystic ovarian syndrome, infertility),

~ liver diseases (e.g., viral hepatitis, liver dysfunction in other infectious diseases,
inflammatory liver diseases (e.g. autoimmune hepatitis), alcoholic liver disease, toxic liver
disease, liver tumors (such as liver cell carcinoma, hepatocellular carcinoma, hepatoma,
cholangiocarcinoma, hepatoblastoma, angiosarcoma of liver, Kupffer cell sarcoma, other
sarcomas of liver), steatohepatitis, non-alcoholic fatty liver disease hepatic fibrosis,
hepatic cirrhosis, cirrhotic portal hypertension, metabolic liver diseases (such as
haemochromatosis, Wilson's disease, Gilbert's syndrome, Crigler-Najjar syndrome,
Dubin-Johnson syndrome, Rotor's syndrome)),

- fibrosis-related diseases (such as cystic fibrosis of the pancreas and lungs,
endomyocardial fibrosis, idiopathic myocardiopathy, idiopathic pulmonary fibrosis of the
lung, diffuse parenchymal lung disease, mediastinal fibrosis, myleofibrosis, post-
vasectomy pain syndrome, retroperitoneal fibrosis, progressive massive fibrosis,
proliferative fibrosis, neoplastic fibrosis, sickle-cell anemia may cause enlargement and
ultimately fibrosis of the spleen),

~ and other clinical indications such as epilepsy, osteoporosis, rheumatoid arthritis,
inflammatory bowel disease (ulcerative colitis (UC) and Crohn disease (CD), congestive
obstructive pulmonary disease (COPD), inflammation, inflammatory pain, atherosclerosis,
diarrhoea, asthma, constipation, skin diseases, glaucoma and hairloss.



N (CH21, 1IN .. (CF12)p A3 R3 (I) WHEREIN: Al is hydrogen, -COOCH, or

tetrazol Wy ﬁ!gﬂ?g@lz' s hydrogen, -COXX tetrazolyl, providgey&Bajoraqgsof Al
and A2 is e|t er -COOH or tetrazolyl; pis O or 1 and A3 i's phenyl or

cycl oal kyl, either of which is opti orfal | y substituted with R4 and/or R5; (q
is 0 or 1; R3 is hydrogen, Cl-C4 al kyl, cycloal kyl, -CF3, or -0OR9; R4 and
R5 i ndependently -R9, -CN, -F, -Cl, -Br, -0R9, -NR7R8, -NR7COR6, -NR7S02R6,

) ﬁ%% Rés:nc%&grs]nﬁ@a% gfe or S ilgﬁ;anntlgﬁ?dréaé% C}ﬁé’f rigk &ty Eo-n?dfﬁlhﬁﬂgé Wélying%ﬁggﬁr !

i s hyBP%§¥§te'C§1~‘(§@ Bavey 2004 (besity Rwear@h 1 uM 97-6211) mq y fluorinated
Cl-C4al kyl; 111 js (i? a bond, or WD 2008/ 075012PCT/ GBZOO?/ 004831 11
13/ cardiovascular (hypertension, congestive cardiomyopathy, varicosities, pulmonary

embolism, coronary heart disease [CHD],neurological (stroke, idiopathic
intracranial hypertension, meralgia parethetica),

ii) respiratory (dyspnea, obstructive sleep apnea, hypoventilation syndrome,
Pickwickian syndrome, asthma),

iii) musculoskeletal (immobility, degenerative osteoarthritis, low back pain),

iv) skin (striae distensae or “stretch marks,” venous stasis of the lower extremities,
lymphedema, cellulitis, intertrigo, carbuncles, acanthosis nigricans, skin tags),

V) gastrointestinal (gastro-esophageal reflux disorder, non-alcoholic fatty
liver/steatohepatitis, cholelithiasis, hernias, colon cancer),

Vi) genitourinary (stress incontinence, obesity-related glomerulopathy, breast and
uterine cancer),

vii) psychological (depression and low self-esteem, impaired quality of life), and

vii)  endocrine (metabolic syndrome, type 2 diabetes, dyslipidemia,
hyperandrogenemia in women, polycystic ovarian syndrome, dysmenorrhea,
infertility, pregnancy complications, male hypogonadism)

it is also useful to combine a CB1 modulator with medications used for treatment of such
diseases. It is also useful to combine a CB1 modulator with medications used for treatment
of diseases which may be unrelated to obesity such as eating disorders, addictive disorders,
mental disorders, neurological disorders, sexual dysfunctions, reproductive dysfunctions,
liver diseases, fibrosis-related diseases, and other clinical indications which may be
unrelated to obesity.

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, W0O2000046209, W02001058869, W0200129007,
WO2003088968, W02003020217, W0O2004052864, , WO2005080343, WO2006067443,



(i) -(CH2),Bi (CH2)b- wherein a and b are independently 0, 1, 2 or 3

d d t t th 4, i
PSR oy (A ORI o re ) i a”mo)?kll§ aelo-+, TSEMIRL)
-CH2C(R10) (R11) - 0-*, -CH2-0- C(RlO)( -* or -C(RlO)(Rll) 0- CH2- *, wherel n

he b t ring R2 is a
EZII Sal ﬁ@zb&?ﬁg%@%e]}ég? 81:?332%&5{5%47% %WMEEE% Wé%gt l:ar bocyclic
or nokEAPEHR0TI9I9EL 820040119266 7 §S20850267 281,tWWSZD050624 %t o S 2004028084 | : y kvl

bsti ' - oa
>Uost Ul g cHBEF 1860 45 1cBLrrs Bl B b, (1 0
al i s 132%,R. MedRChpm, 20@A6(H42L645, IBli??Lglrg @Hded. d(d'rv\%nn redi 2@&#1 16{2%%%3%231950n -
' an en wis 1, [ i's
C(C(RIRgguﬁéPf @E@ CQ% 2&651%?(%5% )or in ei ther orientation

C(R13)(R14)CHZ- or -CH2- B—C(R13)(R14) and Q@ is -C(R10)(R11)-, or in

‘a_;f hg?\sf&fe tHg?ﬂ%tﬁ% %%gﬁluonf?ﬁ Snv%ntgﬁ?a g&g%lg l%)ﬁég%)t e’atmgwt%? gf)gs) R -

- CF12and Rﬂ@)ﬂ(emm)pr@rebmn obweight gain,raad lmthedr&aamamfdls@(aﬁésﬂer(d%pﬁmﬁﬁs B-, or

- (R TypReR oY bRl g piprstiion o e poml oiflfibd A €81 211

CH2- Br@(epmg.(ﬁpslrha;ntgonsdj sjchmiseasmmonditbmjudematmnd Ni@ﬁﬂeigmahe -CO,
and RITEeP SRl iRty aideiaied Wk bl ana el (g BiffetaEl syt 79T
R10 aﬁtpem@ab@tﬁamardjg\asnwar disedses hpetaholimdiserders, canoars, bVertdr&e;sw,mditl t zi<2: heR(is
f

and e eRree TR AR SO sgdzﬂé’gﬁéﬁefﬂ% R R S, S ot
( C1- cdisardeys, addtc m@sqdarsmntaé sarders; eetvologidal dnsowersoaemmhdwmntms whi ch
they fodicdiage BRGudQbRd, divé dsedsas Trd St diatbd bisBSses and other clinical

indications). They are useful for modulating body weight and energy consumption in
mammals and for modulating plasma parameters involved in the metabolic syndrome such
as low HDL and/or high LDL cholesterol levels and/or small dense LDL particles, high
triglyceride levels, low adiponectin levels and high HbA1c [glycosylated haemoglobin] levels
and for modulating other characteristics of the metabolic syndrome such as impaired glucose
tolerance, insulin resistance, excessive fat tissue in and around the abdomen, non-alcoholic
fatty liver disease, steatohepatitis, steatosis, hepatic fibrosis, hepatic cirrhosis, liver tumors,
metabolic liver diseases and high blood pressure.

The compounds of the invention display varying physicochemical properties and are useful
for modulating peripheral CB1 receptors and fo varying degree central CB1 receptors. Those
compounds of the invention associated with a lowered central action on CB1 receptors may
have a reduced propensity to induce psychiatric and nervous system side-effects.

Pending International Patent Application No PCT/EP2005/005726 relates to compounds
having CB1 receptor modulatory activity of formula:

o) /R{" A,
A1 - R1 ‘“\
7\ Ry



I n conpounds according to the above first aspect of the invention: A4 when

present Ry 0@/ @sdRnocyclic carbocyclic or monocyclic heglcai@sehiddasii NI,
having 3 to 8 ring atons, optionally substituted with one or nore of-F,

-d, -Br, -CN, - CF3, C1-¢4 alkyl, cYcloalkyl, -OR9, oxo, or -NR7R8; and Bi
when present may be -CO, -0-, -S—, - SO, -SCJZ-, -CH2-,-CHOH or -NR7; and
Ri o may be hydrogen whilemay be (Cl-C3)alkyl; or Rio and R11 may both be
(G C3)alkyl; or Ro and Rii taken together with the carbon atomto which
t hey \g{é@gr ittached may forma (C3-05)cycloal kyl ring. Thus the invention

u

I ncl conmpound of forrmula (I), or a salt drate, solvate, single
enantAplsmydmgeN--@OQlé artietrazofyl, andR: inhygegen. )-CQ&IEPET@@OIY fhi-GNs q%'ff-drogen

COON% az goia h R ﬁm‘be@fha&%hé 87A] ad Apiovi ded

t hat gﬁ;, A 8§¥A§Ra§8’eﬁﬁ er W’gpt*}e razo Tyl pis lor pland A3 is
phenygither cycl oal kyl, either of which is optionally substituted with R4
and/ or, 1; R3 is hydrogen, Cl-C4 al kyl, cycloal kyl, -CF3, or

- OR9; C%f%&%%&%@lZPCT/ GB2007/ 004831 13 R4 and R5 independently -R9, -CN,
-F, -Cl, -Br, -0R9, -NR7R8, -NR7COR6, -NR7SO02R6, -COR6, -SR9, -SOR9, or

) 502%'13 0 or 1 and A is phenyl or cycloalkyl, either of which is optionally substituted with R,

and/or Rs;
qisOor1;

R, is a bond, or —{(CH,),B:(CHa),- wherein a and b are independently 0, 1, 2 or 3 provided
that a+b is not greater than 4, and By is -CO-, -O-, -S-, -8O-, -80;-, ~CH,-, -CHOH- or -NR~-.

R, is @ bond, —(CH2)aB1(CHa)e- or —[(CHz)aB1(CHa)oln-As-[(CHz2)cB2(CHa)dlm- wherein a, b, and
B, are as defined for Ry; B; is as defined for By, ¢ and d are independently 0,1, 2 or 3; with
the proviso that a+b+c+d is not greater than 6, n and m are independently O or 1 and A4 is a
monocarbocyclic or monoheterocyclic ring, having 3 to 8 ring atoms, optionally substituted
with one or more of -F, -Cl, -Br, -CN, -CF3, C4-C4 alkyl, cycloalkyl, -ORg, 0x0 or -NR7Rg;

R; is hydrogen, C4-Cq alkyl, cycloalkyl, -CF3, -ORg, -NR7Rg, (CHz)sCORs, -(CH2)sSO2Rs,
-(CHz)sNR7COR5, -(CHz)sNR7COOR3, -(CHQ)SNR7SOZR5, wherein s is 1, 2, 3or 4;

R, and Rs independently -Rq, -CN, -F, -Cl, -Br, -ORg, -NR7Rg, -NR;CORs, -NR;SO2Rs,
-CORg, -SRq, -SORg, -SO2Rs, -(C4-C4 alkyl)ORy, -(C+-C4 alkyl)NR7Rg, -(C4-C, alky)NR;CORg,
-(C1-C4 alkyI)NR7COOR3, -(C1-C4 alkyl)NR7802Rs, -(C1-C4 alkyl)CORe, -(01-04 alkYI)SOQRs,
-NR;COORg, or -[N-(C4-C, alkyl)]-tetrazolyt;

Rs is C-C4 alkyl, cycloalkyl, -CF3; or -NR7Rs;

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

Ry is hydrogen, C4-C, alkyl, cycloalkyl, fully or partially fluorinated C-C,4alkyl.



R6 is Cl1-C4 al kyl, cycloalkyl, -CF3 or -NR7R8; R7 and Rg are independently
hydr ogen,wgh 7§61 kyl, -CF3, or cycloalkyl; Rgis hydrom,cﬁho%‘;gglkyl
cycl oal ky‘iVG P%y or partlally fluorinated C1-C4 alkyl; RLis (i) a bond
or (ii) -(CH2)aBi (CH2)b- wherein aldnd b are |ndependently 0O, 1, 2 or 3

pr ovi 8,;?%%%61 +\l¢)/;tr'1 W acﬂféf ﬁ cgﬁ\béﬂ‘néd %ﬁ' %r(.uau‘ré from thcge%fo) (R11)-0-*

-CI—IZ(T:((f‘TEPz(d@SﬂOO%ZG prinaidlly in memi@)tmmmwe -Rolradl@' RIW@/P(RI |) 0- CH2-*, wherein
t he bi\R% rg dicated by an asterisk is attached to the pyrazole ring; R2 is a
di val Rk RafedPUBf fornul a - Q - A4-P2], wherein the bond marked with an

asterisk is attached to A2. A4 is (i) a nonocyclic carbocyclic ring, having

3to rj n&; atoms! o&dh%r]m%ﬁ{lﬂagbstltuted with one or nore of -F, -d, -Br,
, -OR9, oxo or -NR7R6 or %6; or (ii) a
rmnowcz:brd:ngmmtaeﬁrscmecmfrthmgwemtm thgretistpsodded :mgorap@%ﬂ °f69rm%ﬁ ;|opa

substl ne.o _ , -CF3, C1-4 al kyl,

cycl cﬁi‘ltk Yaq'ateoﬂgva?%xsdn%? Qﬁérﬁ,ﬁ%oFN %@Zel?the%’v?/fl s Oor 1; when wis 0, QL is
-C(RO)(Ri)-, -C-12-C(R10) (R11) - CH2-, or in eifher orientation -
C(RlO)(Rll)CHZ- or -CH2-B-C(R10) (R11)-Q andRsfigre w is 1, WD

2008/ 075012PCT/ GB2007/ 004831 14y —(-R) Q R13) (R14) -,

- CH2- C(R13) (R14) - CH2-, or in either" 1on -C(R13) (R14) CH2-, or

- CH2-B- C(R13) (R14)- and @ is - C(RLOJ( " Rar in either orientation
-C(Rio)(Rii)-B, -B-CH2-C( )(I%.'_Jr -INC(R10) (R11) - CH2- or

- CH2- B- C(R10) (R11) -; ®R—Ff ‘ d}(Rlo)(Rn) - CF12- C(R10) (R11) - CH2-,
or in either orientation 10)(R1@W2-B—, or - CH2-B- C(Ro)(Ri)- and 02
is -C(R13) (R14)-, or IBQ f$#Fer orientation -C(Rliﬁ)(RM) B-,

- B- CH2- C(R13)(R14) 5 C(R13) (1R14) AGH2-, or - CH2- B—C(R13)(R14)-

WHEREIN:

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

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

and/or Rs;
qisOorf,
R; is hydrogen, C-C, alkyl, cycloalkyl, -CF3, or -ORg;

R, and R; independently -Ry, -CN, -F, -Cl, -Br, -OR,, -NR7Rs, -NR;COR,
-NR7802R5, -CORG, -SRy, -SORg or 'Sost;

Rg is C4+-C4 alkyl, cycloalkyl, -CF3 or -NR7Rg;
R, and R; are independently hydrogen, C,-C, alkyl or cycloalky;
Rs is hydrogen, C;-C, alkyl, cycloalkyl, or fully or partially fluorinated C4-C,alkyl;

R;is (i)abond, or



Bis -0-, -CH(OH)-, -S2-, -CH or -NR7-, provided that when Bis directly
attached Wﬁz&%mgdﬁn Bis not -0-, -SO2- or -NRr; Bl is pcgeB200P0048315- 1
-SO, -S2 -CH2-, - CHCH3- -CH(C]—I)- or -NR7-; Ro is hydrogen and 1111 is
(Cl-C3)al kyl or -OH or RL0 and R11 hfe both (G -C3)alkyl: or R o and Rl1
t aken toge h r ma (03-
C5) cycl oal 8 (CH\%E(%E’ E@é} %th? éirrgé i ﬁ%gd%nﬁxbn? [ Eoﬁgg’%‘mgdiﬂt

(C1- C3) al karth lsmotmtﬂrﬁwMAbrare both (C1- CS) al kyl ; or R13 and R14 t aken

t oget her h & atd Hya (G-
C5) cycl oa\}g dr(ﬁ}?zéﬁal\not ‘Sgﬂs ect (% P?QQ?/% énti o °§|@§V)&ﬁér mdceut i cal
colrrposi t i orCldeHPra)}Rng aCUEKﬁ(]RadfFﬂ1b® *f o€heHRC(R))(Br)- éos-@(R;o)(Ryd@Céilzl

sol vate ors« %)(Pd% eutically
accept abl e %%ﬁ"g?‘set%?{dgﬁ%?ag%ggﬁtah%g)e\r%%%a h%%??yﬁﬂ@ orrpounds W th
which the invention is concerned it is preferable accordlng to known

medi obnal ] ; i . ve a maxi mum conpound nol ecul ar wei ght
of 7?0%@&&%%“&%%?%!%?6; er ab 1y[A§P|[raa| mum of 650. The conpounds with which
the invention is concerned suppress the normal signalling activity of

cannabi noi tion are:
V0 2008/ 07ob e st AT HBuoc i bt g TG, M 19 KRG gnal 11 ng
activity. #Hemsperiionally sulsiitufpd with @gemmr@@éﬂ’ I'(‘Plst@d GlboGEs,: C&m"m ) A

met hod forg a or conditions which are nedi ated by
CBl recept o&@f%ﬁ?ﬁ?ﬁg&aﬁ%\%?g,g%ﬁch met hod conprises admnistering to a
subj ect suffering such disease or condition an effective anmount of a
conpound q;a,f,d)ﬁv %ﬁwd@béndﬁnﬂﬂ}‘oﬁﬁht hydrate, solvate or N-oxide thereof.

Agai n, exanples of such treatmenfs have been |isted above. Term nol ogy As
used hereln the term"(Ca-Ch)al kyr wherein a and b are integers refers to

a str ai ghtwfAgn W B 6Rds ORI KYLOR AGIRBRNREHAY of eEr bilerbabon at oms.

Thus when a is térm i ncludes nethyl, ethyl,
n-propyl, ¢ @%@Xﬂ“z'»rpfb'@t"!z’rBC(%m)ﬁﬁhﬁan%ec butyl, t-butyl, n- pentyl and
n- hexyl . As used herein the unqualified term' carbocycl ic" refers to a
nmono-, bi- or tricyclic radical having up to 16 ring atons, all of which
are car borwhemw ise| udes aryI and cycl oal kyl . As used herein the

unqual i fi ed tefQQF%C—'chL;KR e L@F@IG(R 3§(R%-4 mocdf% b&h&%},gﬁ@ﬁ&q car bocyclic

radi cal having , for exanp

cycl opropyl, cyc¢EhatRm)Ctey@r oﬁb‘h‘t‘%rp R1c¥314bi?é’9€§@z ‘%}%R@M@pﬂy or E‘rﬁithe"
cyclooctyl. As éH‘éP\‘f'atBﬁr—@(R o§(b§1)lB”-lql83bH£Jc?ﬂm§(Rﬁ é)(ho) ReHEEA,-Ip A nmono-,
bi- or tri-cyclic carboc cl'c Aromatic radi cal I ncl u es fadicals

havi ng two nono€lePre(Reaffsocy®1 i ¢ aromatic rings \/\hl ch are directly Iinked
by a covalent bond. Illustrative of such radicals are phenyl bi phenyl and
napt hyl . As used herein the unqualified term"heteroaryl" refers to a

mono-, bi- or t{® Q@jﬁd@@ﬂﬁ%ﬂah%w%@ﬁ%b@ﬁrapﬁﬂr?@h@fr@'ema“ﬁ‘ﬁr‘e
net er oat ors sel g, ok oML, oL GALBLAIR) )oahufts}ss Cak opka) Dgkihaingo_such

m)nocycl|c rrngs, or, one such noc f/@ Ic rin one nonocyclic aryl ri ng,

whi ch” are di rec‘?ﬂ%ﬂtqtpﬁk'&ﬁRb%Raf&)& Re- O&Bné( 144 HersE(Rat){Rre)-GH2-s 98t 1 adi cal s

are thienyl, beog%m@(wg R1§)uryl benzfuryl, pyrrolyl, imdazolyl,
benzi m dazol yl i azol y benzt hi azol yl , i sot hi azol yI , benzi sot hi azol yl ,

pyrazolyl, oxazolyl, benzoxazolyl |soxazolyl, benzi soxazol yl ,

i sot mgz.qbchH@m)az.gbél ,Cpgr&t_Nngol yl, thiadiazolyl, oxadi azolyl,
pyridinyl, pyridazinyl, pyrinnidinyl, tr|a2|nyl i ndol yl and i ndazol yl .

B, is -CO-, -O-, -8-, -SO-, -S0,-, -CH,-, -CH(CHj3)-, -CHOH- or -NR7;
Ryp is hydrogen and Ry is (C;-Cs)alkyl or -OH; or Rqg and Ry4 are both (C4-Cs)alkyl; or Ry

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



WO 2008/ 075012PCT/ GB2007/ 004831 16 As used herein the unqualified term
" het er ocwghdos/Psorzhet erocyclic” includes "heteroaryl” gerigtdopashagdiove.
. M8

and in addition neans a nono-, bi- or tri-cyclic non-aronmatic radica
contai ning one or nore heteroatoms délected fromsS, N and 0, and to groups

consi sting_of a, npnocycli on- aropat di cal Wall € re such
et eRbaPBRR Al EIeP QaIL oRG PI et R isaaidtn 2l Rifsr® 0o oo’ 2
MNOGY R, &nd R} AR tdgeth@diitrethe catdonstioratto whicbftheymrk attadheskioem &€spyrrol yI

furanyl, thienyl, piperidinyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl,
t hi adrsY6akY B azol yI, pyridinyl, pyrrolidinyl, pyrimnidinyl, norpholinyl,
pi perazi nyl, indolyl, norpholinyl, benzfuranyl, pyranyl, isoxazolyl,

cucc IR FAMABLAFRAaRerana b dae B VY Aepea PG RGO RC°Th it ot i i ch i

occurs, the term"substituted" as applied to any noiety herein nmeans
" ndependerfte ey obR ey HRIBEP b oRHRTE bl (B ApI RSttty |
hydr oxy ( Cl{ajngl Il 8 ririgeatoaqst optiomally apbsiitutad @ith ank pr mofeef E6)Cl ’J{ﬁ\l,o, hal o
(including.fluor rono angd chlor u or partially fluorinated

(C1- C3) al 39;[-3: Q'&?Bﬁ?&w%@r}gy'n'@‘%c@"c?% ;h"%ﬁatéﬁog such as trifluoronethyl,

trifluoromethoxy, and trifiuoronmethylthio, nitro, nitrile (-CN), oxo,

henyl , no nonqcycli c t exo la@Qr _&8t erqar et 6 rin
Bt ons, "t Sl PSS 0¢ -0 oe. SIS R s e

- NRARB, OCONRARB, - NRBCORA, -NRBCOORA, -NRBSO020RA or - NRACONRARB wherein RA

and RB are_independent | Tolg )it b8 (Che case
where RA aRth "%@C{F?%%‘e‘g%%oﬁﬁﬁ%yg%n@ 1%25' %&@%’%‘gh&gﬁ?ﬁ"éﬁ bte (ggg.te her
with that 0jilkggerRqandiRy takendpgether with the earben alontte vichthay Aol i ne,

[ i di nyl i ' [ e th bstit t is ph |, ph
br " monocy < FEERE By Sa f (G CHEre iy “wi th 5 or 6 ring atoms, the
phenyl or heteroaryl ring thereof may itself be substituted by any of the

above_substituents. exce yl oxy. An
opt 1 B DedbErTrLBALocha BRI oF Sl Y SR AR Y e ad
used &gdrdibmet beN{oridmtherabt " i ncl udes base addition, acid addition and

guat ernary salts. Conmpounds of the invention which are acidic can form
salts, including pharmaceutically accepisqbl eﬁa.LA%], wi th bases such as

al kali nmetal hydroxides, e.g. sodium and\pot assi ui hydr oxi des; al kal i ne
earth nmetal hydroxides e.qg. caIAj—chm bar | nd magnesi um hydroxi des; with
organi c bases e.g. N nethyl-Dgluca chols ne

tri s(hydroxynet hyl ) am no- net hane, L- Ar g‘,{}i ne, 3L-1ysine, N ethyl

pi peri di ne, , di benzyl am ne am | ~'Those conpounds (1) which are basic
can formsalts, includtgp i cally acceptable salts with inorganic
acids, e.g. wth hydrohal i ds sudPHas hydroct'(yori c or hydrobronic

aci ds, sul phuric acid, RO 2008/ 07501%{{’CT/ GB2007/004831 17 nitric acid or
phosphoric acid and the like, and with%®rganic acids e.g. with acetic,

tart aWKBEREIN:ci nic, fumaric, maleic, malic, salicylic, citric,

met hanesul phoni ¢, p-tol uenesul phonic, benzoic, benzenesunfonic, glutamc,

| actic, and mandelic acids and the |ike. For a review on suitable salts,
see Hapiioaiogeh, RAOHRGEetrazalyl, Sul Asis hpdogent-COOH.Ssteltazotvh Proydgduse by

St ahl d Wernuth (| ey- Vi i L. Germany, 2002). The term ' sol vate'
is usé@aqt?é‘ﬁé}fzy?gd é‘\é/isceﬁ%gregaé%vraé%fagrmykonpl ex conprising the conpound of
the invention and a stoichionetric anount of one or nore pharmaceutically
accept abl e sol vent. ; ; ! rate' is
enpl oPed O\Hﬁgﬁmg%;ds gﬁ‘%n&gﬁ'{ &I%goajll\ﬁ[' gﬁ%&@%ggﬁggﬁmagy %ﬂ?’gghugétdk?é"ﬂihﬁgenti on is
concerane/dr /g ch may exist in one or nore stereoisoneric form because of

t he presence of asymetric atons or rotational restrictions, can exist as a
nunber of stereoisoners with R or S stereochem stry at each chiral centre
or as cgisloapiisoneres with R or S stereochem stry at each chiral axis. The
invention includes all such enantionmers and di astereoi somers and m xtures

t hereof . The conpounds of the invention include conpounds of forrmula (1) as
her ei rRya$ hydrogkaf, 01 alkyh clycldaliyg, 41Fs, groPReipr phs and crystal habits thereof,
prodrugs and isoners thereof (including optical, geonetric and tautomneric

i soners) as hereinafter defined and isotopically-I|abel ed conmpounds of
formula (1). So-called "pro-drugs' of the compounds of formula (I) are also
within the scope of the invention. Thus certain derivatives of conpounds of
formula (1) which may have little or no pharmacol ogical activity thensel ves
can, when adm nistered into or onto the body, be converted into conpounds
of formula (1) having the desired activity, for exanple, by hydrolytic

o B - Y v o




WO 2008/ 075012PCT/ GB2007/ 004831 18 known to those skilled in the art as
' pro- ni ??E@s g/9sp19€escribed, for exanple, in Design of ggfriﬁk, ?ngsﬁ

Bundgaar evi ér, 1985). Such exanples could be a pr a car boxyl
group (such as -00- 0- CH2- 0- CO-t Bu asldised in the pi vanpi ci II|n prodrug of
anpicillin), an am de (-CO NH CH2- NAl k2) or an am dine ( -C(=N0-CH3)-NH2).
Al'so included within the scope of the invention are netabolites of
conp®Ryutel Rf intiegendbatly Re, -CNatF FGI, -BrorPRININR,/RE-MBRICORs,Vi VO upon

adm n on d anmpl es of netabolites include (1)where
t he cb'ﬁﬁ%@?% 8%&%&?’ rsﬁ%,@o mg’a met hyl group, an hydroxynet hyl
derivative thereof (-CH3 -> -CH2OH): (ii) where the conpound of fornula I
cont g{ ns al,kox r hydroxy derivative thereof (-OR-> -CH); (iii)
wher 3*%'?‘@%%‘8&%"@?‘% rqiai’l %Q& tains a tertiary amno group, a
secondary am no derivative thereof (-NRLR2 -> -NHRL or -NHR2); (iv) where
t he ol d_ of. ont ai group, a primary

deri ﬁﬁ%ﬁ%?@"&% nH?\lrﬁﬁf_y rq%ﬁZ?"Caeﬁ(y&ﬁg y?ﬁ%@@%ound of formula I
contains a phenyl noiety, a phenol derivative thereof (-Ph -> -PhOH); and
(vi) re.th o] joup, a car boxylic
aci d %éggi g:{opggfé’ﬂ@r@@ﬂ CEéﬁﬁg“‘@"é@%ﬁ@“?ﬁ%‘ﬁ"\%g a‘%é)’r dance with the

i nvention, the follow ng struct ural characterlstlcs are currently

cont atﬂﬁdadb‘l&gi gﬂy conpati bl e conbination, in the conmpounds (1): The
G oc i "Subj ect to the proviso that one of Al and A2 is either
-COON or tetrazolyl, Al and A2 are independently hydrogen, -COOH, or

tetrazol yl . T t L] f4 en [ many

or ef or red hBOAEREAC R ie/ehut Pl 48 ekonsn ', 3ty B Sprolighe ehd

2008/ O?501@FK]§/1GBZ>®G;7¢rOO4831 19 A3 is phenyl or cycloal kyl such as

cycl opentyl or cyclohexyl, optionally substituted with R4 and/or RS.
Currently preferred is the case where A3 is phenyl, optionally substituted

with R4 an(l) eC(RR)REMISTC(Rug(its)-G, ﬁfﬂ@&ﬂ)(RREth\/e-Q(B&IXRiéCHﬂ@ ,above, but

currently ntly selected from

hydr ogen, BIE—%WF‘? Eﬁaéﬁ%?mz\gg. 3 gﬁégﬁ(mmgpﬁe%ered heteroaryl, any
R4 and R5 -ﬂﬂﬁa;b(ﬂaﬂ@f)ﬁg nwhéreinpthebphd indiatechioyen astefisk imaktacheld)todise at t ached
to -(CH2) A3, wll often be in the para and/or ortho positions of

t hose ringpsyr or "3 anple, in the phenyl ring showmn in formula (1) as
attached to -(CHAr R4 nmay be hydrogen and R5 is may be hydrogen and in the

PO 08 G i ASRRE S ook B bR B g

hydr c@jachechtb R85 nay be t han hydr ogen and in the posi t ion ortho to

--(CH2) 13-.

A4is (i) a monocyclic carbocyclic ring, having 3 to 8 ring atoms, optionally substituted with

one or more of -F, -Cl, -Br, -CN, -CF3, C4-C, alkyl, cycloalkyl, -ORg, oxo or -NR;Rg or
SO;Rg; or
(if) a monocyclic heterocyclic ring, having 4 to 8 ring atoms, optionally substituted
with one or more of -F, -Cl, -Br, -CN, -CF3;, C4-C4 alkyl, cycloalkyl, -ORg, oxo or -
NR-Rs or SO;Rg;

wisOor1;

when w is 0, Q; is “C(R)(R44)-, =CH2-C(R10)(R11)-CHz~, or in either orientation —~
C(R10)(R11)CHz~, or —CH2-B-C(R10)(R11)~; and

whenw is 1,



The indices p and g The indices p and g are independently 0 or 1, but
currently. are cases where p and g are each 0. J
W@Bﬁ@é@% PCFGBI0d7bd8

radi cal een defined above. In the radical Rl en not a bond, by
way of exanple, R10 may be hydrogen &hd R11 may be nethyl, hydroxy or

ethyl; or R10 a 1 h i td y ,be methyl or ethyl; or RLO and
R11 taken toget ﬂgplsvil\sn”f(g@:ﬂ@%@érﬁ?@@w@' e 'Pﬁ%eraqﬂgnéﬁ' 'iched may form
a cycl opropyl, eZ@Ra)BNIGH,~0or -CGH-BAOERY(RY4)nand @b &n-GRR1g)(Rq1)-, or in either

(0 TALCD B S By 5 S g e
- CHCH3-, - CHOH -B{C(RIWRR11)\MIer er FOHABYC(Bey)(Ri 0, oexanpl e, hydrogen, nethyl or
ethyl. For exanple a and b nay each be 1, or a nay be 1 while b is 0. In

many cases preferred Bl radicals are - CH2- and -0-. Specific exanples of
t he dival ent r adi)&hlis RL(R5XR14He-CHR(R 1o RH|-CHy- or inGlihédf &ientatioRH20- * wher ei n

t he bond indica agteri i t\agh t.he razgole r.in and -
CH20CH2-. The di a1°gﬁi17‘?'?a'1?a|§'c§’?“@5’?‘@%@@3@?@%{‘5’% 'ﬁégﬂ%‘égﬁ” e?i & Sbove as
a dival ent radi oa¢ntaionf-eC(Ry)dR12)E- [BACH{CRM(RH Q and in Q@ (when
present) R o mays!| _and Ri11-n thyl or ethyl; or R10 and R11
may each indepeanen 1%8%@9&9 h?F §€12 %’58%2)??10 and R11 taken together
with the WD 2008/ 075012PCT/ GB2007/004831 20 carbon atomto which they are
attached may form a cycl opropyl, cyclopentyl or cyclohexyl ring; and R13

and R14 may i ndependently be hydrogen, nethyl or ethyl; or R13 and R14 may
bot h BriglePanGE®HY-, 15Orehiy oroNR, proyided tRatwiserdB Rildirdciik atiadchedds Aer Wi t h

the cglRYs3LPIHt osyhishpjRley are attached may forma cyclopropyl,
cycl openty'l or cyc o?‘nexyl ¥i'ng. A4 when present is often an aronatic ring,

but exanples of A4 rings include for exanple, a dival ent piperidine,

pi pergiisrlgo_p_idge_r _;_i 2, _%é Q&gllé_l yCﬁéHStL{:'éLGJﬁ)é%}e(:ﬂﬁt‘hyl on one of the ring

ni trogéns, nbrphol i ne,’ cycél'opr dpane,” tyc cycl opent ane,
cycl ohexane, cycl oheptane, or 2-oxo-pyrrolidine radical, or a divalent

h " | iy I dicals hayi ] i
D oo i€ hfron et Riif (e JARfof R0 R B R MEBIC R Bt erence
t o f oamdiRa faken tegether Withuihe cathopl aiemdd whithrtheygareadtiactddsformeal(Gge t he

f ol | owiv\Rg- . ptionally substituted with R4 and/or R5 as defined with
r ef ergﬂggl?acl)% g‘b#ﬁ.ﬁng (1) above Specific exanples of R2 radicals include:

R and Ry, are independently hydrogen or (C-Cs)alkyl; or Rys and Ry4 are both (C-Cs)alkyl;
or Rq3 and Ry4 taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl ring.

Another aspect of the invention is a pharmaceutical composition comprising a compound of
formula (1) or a salt, hydrate, solvate or N-oxide thereof, together with one or more
pharmaceutically acceptable carriers or excipients.

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:
()] 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



wherein the bond attached to the am de nitrogen is indicated by an

ast eri sk,ywahdod/¥sRheny! ring nmay optionally be substit W@ dcB007/604831C -
-Br, -CN, -CF3, Cl1-C4 al kyl, cyclopropyl, -0R9, oxo or -NR/R8 wherein RO is

hydr ogen, Cl- C4 aI kyl or CF3 and RYS5 and Rg are independently hydrogen or
Cl-C4 al kyl . e fore bSt,It ents 3, OCF3
are nore prefaé‘?mﬁ? at‘ﬁié‘ﬁgﬁi rggep mﬂll??f%ty EW@@QQPSW d’ﬁ?’f%ﬁ)cg t hen
Re may be selbzeh distelimbbve.f ard exarrpl e, net hyI et hyl , -CF3 cycl opropyl
- NH2 ( CH3 be sel ect dfr
hydrogeR"_)‘ mt%we%%q%gﬁt)r@@e%%a SPAPBH PR '08?18’ nb e@ﬁé@’%@%d from
for exanpl e hgc&mﬁignaﬂhgmhwtyemwh,métmd Wﬁmmds,ad&nﬂsteﬁl@toam;ect
2008/ 075012PCT6682007 (2@4831 21 TJS 0;23 The SI biliti ss or are
as defined aBb8V&MHSYCH UR985H °f 6°1 tl‘%ﬁrbé% ve ?'BP” ﬁp‘i°8‘ﬁ?§;‘8 ghlomuBBet hy!
et hyl , ) cycl oghapyglsalt-Kydsate - {ohtdde Bmﬁﬂ\%{? thér@bE)‘\‘gSFaZgJ(ﬁgpleé GféiﬂjcﬁNH]?OCI-B,l

CH2 8NH000 erein s is or or often 1.
However Wtrwrﬁ@%?@%%f%%%& R3 will often be hydrogen. Specific

t es of ..2. _ma_is-- Specific exanples of the group
- 0)N(R3)(1R4)A2 in formula (1) include those of fornulae (A)-(J): 0 <N H

(Q Terminology

As used herein, the term “(C,-Cyp)alkyl” wherein a and b are integers refers to a straight or
branched chain alky! radical having from a to b carbon atoms. Thus when ais 1 and b is 6,
for example, the term includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
{-butyl, n-pentyl and n-hexyl.

As used herein the unqualified term "carbocyclic" refers to a mono-, bi- or tricyclic radical
having up to 16 ring atoms, all of which are carbon, and includes aryl and cycloalkyl.

As used herein the unqualified term "cycloalkyl" refers to a monocyclic saturated carbocyclic
radical having from 3-8 carbon atoms and includes, for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

As used herein the unqualified term "aryl" refers to a mono-, bi- or tri-cyclic carbocyclic
aromatic radical, and includes radicals having two monocyclic carbocyclic aromatic rings
which are directly linked by a covalent bond. lllustrative of such radicals are phenyl, biphenyl
and napthyl.

As used herein the unqualified term "heteroaryl" refers to a mono-, bi- or tri-cyclic aromatic
radical containing one or more heteroatoms selected from S, N and O, and includes radicals
having two such monocyclic rings, or one such monocyclic ring and one monocyclic aryl ring,
which are directly linked by a covalent bond. lliustrative of such radicals are thienyl,
benzthienyl, furyl, benzfuryl, pyrrolyl, imidazolyl, benzimidazolyl, thiazolyl, benzthiazolyl,
isothiazolyl, benzisothiazolyl, pyrazolyl, oxazolyl, benzoxazolyl, isoxazolyl, benzisoxazolyl,
isothiazolyl, triazolyl, benztriazolyl, thiadiazolyl, oxadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
triazinyl, indolyl and indazolyl.



wherein R10, R11, R13 and Rl14 are as defined above; R18 and R19 are

I ndepend IYnd | ected from hydrogen, (Cl1-C6)alkyl, -dorcsidomsfirs.
-Br. -d %b&ﬁé@s‘ﬁ%ﬁ -ON, (Cl-Co6)al kyl sul fonyl, and -COOH, tetrazolyl R20

is selected fromF, -CF3, -0CF3, -Brl6-d, -OCH3, -CH3, -CN, -OH and - COOH.

22 L S FLER P Lol RN b b BB ol g8 o ©

pri ncdgfires.abboe, wmamrp{mtionhmteéss gmhorioe,| k- ¢rhﬂhy<aipywloa&dumhgqimnadr¢:al Pal ;)gen or CN
tr. - t n er Qar q ic Li acent .to the

it oG R E 3F Rt bR ot SRR om Sl Bt and B SEhES ESns ol

| eavi mgngwmﬂ@no:i-amnge@tingad!ib@lltcohtaﬁln_h}:g/msmh?@mmpbhatw?amnbd/hhﬂ\je a st rong

t ent . nucl e i,c entities, |.ea 0 _CRV on
Por b lertf IR Abindr BGLEARA orif a3 baaRical RS Bnln AR o
r easosisch rabisalsfaoe pyrayipiuegnyl, thiesyl) piperidiny, limidaaclyl, Qdzelyhdsaxemeiglt wi | | be

dj ; . ' t ' ' . t
ot anfiezphE Sipdey. PERE SRTL SPBRENT AR IRIEROTY. MporBRiv, 2,
whe][ EinUOémmOYﬂbﬁn)&gﬂﬁggganﬂ ;g/rmyf,_ iwad«lael;lli, rbedﬁiahxdnze' lyl,e(nmEe?thyi%nl%iionypbmwhb t f in
oxanp P BV RS AP DRIR Y Malgtmido aRkElociliide Stods: dampl e et hyl or et hyl . and
eR)igngnd’ Ri% E?é be irndepe§dént |y se?,ect ed frg)r<71arr1l‘:)o(ra ren;am%l e?r h;drgg’en?n
fl | . 0. i I ifd N and
o By s 2588 G WA IS e s BERIR Bl
t hos etodnyfrooietyl reerdin A)eans shiestibutad with upits fouCe@mpatibi-eddfituentsCEiaCEHS) - |, I - CH20- *
wh oo Ny . : q fing.
or - B AfieBaRs) et for B i 0 B, S AEDT iieiob RHRE ° 1 1
met hyCs)aliyl, Ribcaptag niRtdapte(CaCahadioht(BeCo)alkyhihio Heele éinddadingflgorot lromioi artd t hey

AT ) C

naepeliBRRY QB HGRRIRGCAIR. (et a Co RIS R | 1o ore
i ndepkifidenotriejhy; diiftorandethoxymnahg hifigeamethylibi, oitrog hitrde 6-CN)r @p phenyl,

i fl t ' t . ... ; | A),
wnen EURRE et netatBA BT ndtanily Wi o o e A0 eb B SRORRIOR o0 on' o
the c&@®8h to which RIO and R11 are attached is preferably R

-OCORA, -SO,R?, -CONR*R®, -SO,NR*R?, -NR*RE, OCONR"R?, -NRPCORA,
-NRBCOORA, -NRBS0O,0R" or -NR*CONR*R® wherein R* and R® are independently
hydrogen or a (C4-Cg)alky! group or, in the case where R and R® are linked to the same N

atom, R* and R® taken together with that nitrogen may form a cyclic amino ring, such as a
morpholine, piperidinyl or piperazinyi ring. Where the substituent is phenyl, phenoxy or
monocyclic heteroaryl or heteroaryloxy with 5 or 6 ring atoms, the phenyl or heteroaryl ring
thereof may itself be substituted by any of the above substituents except phenyl, phenoxy,
heteroaryl or heteroaryloxy. An “optional substituent” may be one of the foregoing substituent
groups.

As used herein the term “salt” includes base addition, acid addition and quaternary salts.
Compounds of the invention which are acidic can form salts, including pharmaceutically
acceptable salts, with bases such as alkali metal hydroxides, e.g. sodium and 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 saits, inciuding pharmaceuﬁcally acceptable salts with inorganic
acids, e.g. with hydrohalic acids such as hydrochloric or hydrobromic acids, sulphuric acid,



In conpounds (1A), RA may be, for exanple, hydrogen and R5 nmay be ot her
than hydrQgeposiidoikn the para position. Sepaately or in pangBioddbhises W th
that feature, In conpounds (lA), R4 nay be, for exanple, hydrogen and R5'
may be other than hydrogen and in thd7ortho position. SpeC| fic conpounds of

h | h ds of th
or eseAtT 38 piisetefe bolf 3 e Sl BER RO R b e Etebvor ot
Soe suWavirie Hdwade, sualeibunelid, salivylie citde, rnathm&sutphohfnep—drém&neahlphemmous system

scoc PR SRt Rel oRe, AR (OGS RE o Fel O UL o ot s, The

conmpounds of the invention nodul ate the cannabl noi d receptor Cl31 by
SUpprgm Pl S 38218 0HahASAl WP Phafhoollic SAIBMIONSHEL BAdERE' 01 °

"Cl13 1.@2&9 oniStan aod Wermuﬁa(MVmM-\dCHe\dEpnimm,CBem&awamﬁﬁ)st refers to a
conpound which binds to the receptor, or inits vicinity, and | acks any
substantial ability to activate the receptor itself. A CBI antagonist can
t her eblye farenveoivate’is ueetlibereirtio desorilis @malecutar comples comprisiog theatdnopourt t he

recep st

Nar achy e eRioTand3RcHoold e buhfyr bR pREMEREORENG SRR ™) .
The tgqlyent cmlecrulﬁﬁe fa examole; gthanolr The @mabydreiedwsr@@wadrwmwud soleerdds

agoni ghio refers to a conpound which binds to the receptor and exerts the
opposite ‘phar macol ogi cal effect as a Cl 31 receptor agoni st does | nver se
agoni sts are effective against certain types of receptors

2008/ g4 / t wi t hout the
acting @P&&?@Wﬁﬁﬁﬂ@ﬁt@ﬁﬁ%oﬁ g%“é\ee erreahwa&%lt@oﬁ{s\etét élgve activity').
Thi s %temwsomemlfcmk rhemusemftﬂmep@sence of asymatediic aloMms dtmetationahrastrictians, t hat
such &n@ﬁlét%\é‘%{ﬁﬁﬂm'sﬁ%e&?&né\%%th%o{‘é’gige&h lﬁﬂ}ﬁ%%@h %hlrﬁ%eﬁ & 9 ener al
properties of éges are equi val en e con of the
pr ese?f AFeRIRANETSR Withd: oreP slera@phemintaipisash chiral aglen'émeainvemlounnmdaamu as

i ncl ugicA%GriAti gabove and the "CBI inverse
agoni stc'ﬂ ﬂé&{‘%}}%ﬂﬁc@é ]t_é’,%BQSR@ sS%ndoﬁﬁ%uﬂ‘éé &Hé%i%annabl noi d receptor CBI
partial agonist” refers to a corrpound whi ch acts upon the sane receptor as
the fid el VleX f‘r@ﬁh F@ﬁrﬂ% [ esponse
and has C&Fowrﬁ%\i% P%Itoﬁl nsi Cegagﬁd\i}ﬁago UH'@%@?\% @glgﬁ%g\b\n%&l n the
art . ingledingiall golyoraspips arfceeryelg) i@ﬂhﬁ@d\&f@m pmdrugseandrlmem thereeffircluding he " CB1
modul gtiea, gBbmefiR A Raa ek RORRIS as IR 2HifLd afdisBiobfbIARbARAN! St Of
i nverse agoni st conpound n of the inven |on are usetul for the
t r eat GRSAROURHS @f fosmyled or condltl ons whi ch are nediated by CBl receptor
signalling activity. Exanples of such di seases and conditions and
treatnments therefor have been |isted above. Wthout limtation, they

i ncl udrcalisgs proydrage] ob ther casnratands of lormiie) (Drere alsauiitgin thg arere efithat ment of
di 5eﬁﬁ@éﬂt@ﬁdTHi@”kSHrFa'irP&lé‘rNﬁN&%f'c&Snf%u%et bfrfsﬁﬁdzé( m& ﬁ;%gﬂa%@ fitle QPRST 1Y

nmet abol 1 ¢ syndr one es, car OV&SCU | Seases,

Eref gwar@awgglewactlwsthems@m@an ahenesmipisterad intororonts Hatbodpddesi dual s,
met ahQlnvertél HEPedH &Indg'o?ﬂfrﬁ’\%fas(l) rpawgg%é dgé.réeeéc}g.dw fg}?ﬁngﬂgdo he ot her

secondary dlseases referred di seases and

condi hwdmixtlorﬁi@awas@eﬁwcﬂqrvaw@Saaredefsse@ kras ipyootrwsg Fusther infpraiadion da ths
addi Glge\st %&egéiﬁ.merf&mﬁh F%w iNoVP B il abmg“ va ?@r&c gsexual

dysfunctlons reproductive S, |br05|s rel ated

di seaBERPQSiEN SeAes %IH'W%@"‘%/H& §§"?bﬂ@d Bioreversibje1Ga s‘ B\ 2sigmr e usef ul
for rmcigémbh PPed204y¥s MVRIq0 Rt BaRch?é" Wrr%ﬂcﬁﬁ 'P’?l‘alm?éde%gcél s 289 o n

nmodul at ' n j or conponents 1 nvolved syndr ome suc
excegd a’o%ﬁ?rﬁa@rdf Resign ene ppplicatien awmdmgaelm@x(mh@f Rrlg Pesign snaf HDL C,
tri glpiseiverle 3™ dditlon, 2062, TRRF 9h&FrarRis jadi ponectin), hypertensi on,

hyper gl ycaem a, hyperuricaém a, non-alcoholic fatty liver di sease/ hepati c
steatosis, elevated |liver transam nases, ganma-gl utanyl-transferase and

M Cr qabigh WaécracHie WiTR HidAticH catrh?orié%ﬁliﬂé ﬁ&%@m@w&.ﬁ% Al GBI

physi cochem ca erties and are use atin eri

rec epﬁPBF%O"éFﬁjfuf‘Et'Wﬁ%Srﬁe%@'é inthecomnoandeg forradla k) awvith Ceﬂ%"s@o@cﬁﬁﬁou nds of
WO 2008/ 075012PCT/ GB2007/ 004831 25 the invention associated with a | owered
central action on CBI receptors may have a reduced propensity to induce
psychi atric and nervous system si de-effects.




The conpounds of the invention may be conbined with another therapeutic
agent usegoidodif8GkmeENt of obesity acting by a differentpdihgigrogfn@sii on
such as central action on satiety or hunger signals, craving nechani sns,
appetite regulation, leptin/insulin/&&ntral nervous system pat hways,

ot ak SVER a0 SR e A B eSO o5 ror BRI, FIBSHN of o s,

gl ucoPRdrugsiyddrByndghacioisesiey,sioSh). fugh ekgrapies coulp deyaspredrugtod aicaddaxgi ng

nmodul L nhi bi IS ni . I f .omn i nergic
o BBt 0 ¥ BB LR B FAFE RE AR

t r anspaidedrGO-Nt¢GHaiNAIkY) oc haamiding ( +6(FHN-O-CH;INH).i N recept or, neur opepti de
Y receptors, PP (pancreatic pol ypeptide), PYY, Protein YY3-36, ghrelin or
ghrelin receptor, nmotilin or notilin receptor, orexins or orexin receptors,

bonbesisn innludedmitidn thelsickpe pEibeiinkentietaptroeiabolieneftcostpaunds ofifosuutalipst at i n

recep , i; n Js hor r 0 F (ciliary
neur of b aches Rl BB UpGR LAl ARBR LR SSRlBpahiples '

( pr oopictabeliteninetudei n), CART (cocai ne and anphet ami ne regul ated transcript),
al pha- MsH (al pha- nel anocyte-stimul ati ng hornone), M4 (nel anocortin-4) or
MC3 (nel anocortin-3) receptor, galanin receptors, relaxin-3 receptor, GPR7
recepfipr, @PRelbe comppting of fGARIDI cardaips o methyd graupe di hydroxyoetpylor s,
free-fatty J Sy gr ornone, nesfatin-1, opioid receptors,
neur opept i g%wﬁﬂ@@%gﬁfgg'ls I%Tg%@-l?pr ot ei n-tyrosi ne phosphat ase), PPAR
(peroxisone proliferators activated receptors) receptors, retinoid X

recepgr h i i i : C i e

comp! Bhent Fheieai EBipourbRBaR | forftainp af AR GRUEAPHMGBNAOENE i )
recept or s, the@of AQRIFoIQit)y st oki ni n-A) or CCK-A receptor, GP-1
(glucagon-1like peptide-1) or GP-1 receptor, oxyntonodulin, adrenomedullin,
DPP-1V (dipeptidyl peptidase IV), anylin, beta-3-adrenergic receptor, UCP
(uncoliipl i ngheredbe compoundefdornula tegntaing aieniaryiaghine gioubag segpndarnramiso

receptor, 8 188 Qf ( 1 ase type 1, anyl ase, DHEAS
(dehydroep#%ﬁﬁ?lg%%‘rj%ogg suﬁf at giwwggti cotropin rel easi ng hornone) or
CRH receptors, carboxypeptidase, fatty acid synthesis, HMz CoA reductase,

Heal iyl e j [ ' ' ' ; - i, vat ed

pr ot ep\ﬁ Ki ﬁgés% t%ﬁ\ ?&%%ﬁ%?n%%hﬁgﬁa%# Q?’ h%édd%%ﬁﬁngﬁzwﬂd?y@é%i ned with
anot her t heeriyativa theregféMHRIs2eNH2); t r eat ment of netabolic syndrone or
obesity-rel ated di seases such as cardi ovascul ar (hypertension, congestive
cardi onyopat hy, varicosities, pulnonary enbolism coronary heart disease

[ CND] (V)| i vethereithe aerapeynd efdermilia beardding 8 phemy maiely,cpphamiotdérivativer ani al
hypertensi gR.e fg_\phz;gg,s,qgﬁf%gpml GB2007/ 004831 26 neral gia parethetica),
respiratory (é)y pnea, obstructive sleep apnea, hypoventilation syndrone,
Pi ckwi cki an syndrone, asthma), nuscul oskeletal (immbility, degenerative
ost eogit hrihbS, | | ' ' L5t ensae or
atr ol bl the GYBATHY bdhu FLERER; &7 ihlds 6l A hbAfic 23 SNe

cel | ul i ti sderivatiea theragd (-CEMNHAd@@H).acant hosi s ni gricans, skin tags),
gastrointestinal (gastro-esophageal reflux disorder, nonalcoholic fatty

|i ver/steatohepatitis, cholelithiasis, hernias, colon cancer),

geni t borrusedn pcgasdansedvithribe invienkiars ghe foliawing structirat ehiragteniatics Btspeurteptly br east

d j : i Ta]Malal : i A | f - est
pai ARy oo pESbe OBl A RE RN CVnarome, type 2

di abet es, dyslipidem a, hyperandrogenem a in wonen, polycystic ovarian
syndr 8pE Groy pgﬁgﬁga, infertility, pregnancy conplications, male
hypog > s. Use of the conpounds of the invention may be
conbi Hekjesiite thegireyiee thatane of ArandAds eitkery-GROKor tetlazolyk & andiABleyei cal

exer Cjngénerldently ll\)‘dr%nl‘ﬂlf@%bﬁ 8Pk, fﬁ?ca}%ﬁ@ﬂé@% ﬁf 298G AR ?f{e‘?lr any

s
particular pat’ ent epénd upon’ a var actors 1 ncludi ng the
act i vpreferisd. infearypreferied ephodinents Anisl teljazolyl ahd Aaigdydmegn. wei ght , gener al
heal th, sex, diet, tine of adm nistration, route of adm nistration, rate of
excretion, drug conmbination and the severity of the particul ar disease
under b geouR Ant nent . Opti mum dose | evel s and frequency of dosing will be
determ ned by clinical trial, as is required in the pharnaceutical art.
However, for adm nistration to hunman patients, the total daily dose of the
conpounds of the invention may typically be in the range 1 ng to 1000 ng
dependi ng, of course, on the node of adm nistration. For exanple, oral
adm nistration may require a total daily dose of from10 ng to 1000 ng,
while an intravenous dose may only require from1l ng to 500 ng. The total
daily dose may be admi nistered in single or divided doses and nmay, at the

r 1 .



28 General synthetic routes Routes outlined bel ow do not constitute an

exhaust i \@olhlo7sdpsperi mnental conditions given are generpcgy@pshopaiishie found
in standard literature sources such as those cited above. Specific

references are cited for information9%nd conditions may apply to a given
bsty at it h it difi ' i J . f
For mfi P SESeRY Sk B e P oML S B e oAy BRERERANTEE 1
cor lr3 ehpfon di'snognaﬂlycprquirred cthe oasc; wh?r(;elo?:eis pbdnjlmniiooéllyt%sﬁletﬁdoﬂi&tmh he
oxylic a s _oqutlin e ; us,
i R R S R s s R U pedlLactieR Sn it Sl eurrenV BRI Tert okl
r ﬁ mai oage?winas;thepaﬂednd!mhddmﬁ éeheo:cémﬁbrp Sybogen,rENtGN and 01, déhertAvie [ z i ;) Re of
t he subst,i : .
1 naiPnen e FrembSeineitafithany s a8 sl ath B e M e B PR EES KRR, P (e
art (ferngula (ipay ettadhed tof-(CHdiand in A, tvéll ofterobesin. tha pas, anddenmeitgositiong-or nul a |
i t,h ' dj f i Ng: ' 1
a1 ert! UR ABa s B TEieL 8wy A3 5fmBR3HEE Hichel BE (MR ©"
car bdxythagbabydiegeraandBs ismay be hydreder endrin the pgsitiercparadd-HEhdesaod acti ve
t | i ; ' ; ' h id
ot ngberielpPER AT Wit e TEsAEHsE ln S P e o hotbhh) oo 51
and pn AgBY eray euylregenliandiyamax b thandtydrageolasd (HbRTosIticp @pibatels of For nul a
() so be obtained by following a related procedure to that described

o
abovg{\%ﬂ%béupon a carboxylic acid derivative (e.g. nitrite, ester or
am de), or other suitable precursor is converted into the group Al after

t he amedﬁrdfc%r 5/1(9 . For instance as outlined in the follow ng schene:

Such -a—-pm'ce-a'?'e—rrgy i nclude for instance conversion of a nitrite group to

a t etTrezodicespdad qsraindependsnty Otardnbutairmgntipprefereagt are gased wheredorném azi de

andD:a:%ﬁ%aégcﬁ%i d such as di net hyl am ne hydrochloride in a polar solvent such
or

as hé conversion of a nitrite group to a carboxylic acid. This
| atter conversion may either be achieved directly (e.g. by hydrol ysis under

aci diﬁ,eoaivgggwaoqg@' tions) or in a tw step process involving initial

for L or imdate (e.g. by treatnent with an al cohol and

anhy qR«has begdrdefieed altiver indép radical Rvevhamynat adootiyky wayieiexemple ftiamay

condig o8 .‘iwtéj'qﬁ% i o)) gde tive strategy
for t%eﬁygr%%(%g‘rag&di%fﬁ 0 con%@hgggﬂgwgérﬁﬂ&lr g'l ?Tgang%f giaggagﬁ i ntroduction of
t he AddependentinbeamathivhdraathynordRie and i1 taber tageties vithithe earbematom toThus

ggﬁzir‘r@k@.' Plef SR Y Sehel PtyProh &l SR pHIRIE By dddriyt 8FcydibHeRG drfgl. | owi ng scherme:

When Ry is —<(CHz).B+(CHa),-, @ and b are independently 0, 1, 2 or 3 provided that a+b is not
greater than 4, and B, is -CO-, -O-, -S-, -SO-, -SO;-, -CHj-, -CHCHs-,

-CHOH- or -NRs- where Ry 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 Ry include =CH,~, -CH(OH)-~, -CH(CHs)-,
-CH,0-* 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-[As}y-[Q2lw-. In Q4

and in Qz (when present) R may be hydrogen and Ry, may be methyl or ethyl; or Ry and
Ri1 may each independently be methyl or ethyl; or Ry and Ry taken together with the



Thus the RI* noiety contains a nucl eophilic oxygen, sul phur, nitrogen or
car bon, )va%?sg@,g&tzs an appropriate |eaving group (e.g. gagBoodhrsihe
group Al* could elther represent the final substituent or a precursor to
the final substituent such as a nitr20e or ester group. The above

roceduyes are appl,icable t he synthesis of c ounds, of fornul 1
P hor SRbET it oJRicn ek gl Arches gl B hoparo B aTARoR PrORERE b1 anched
chai nrirgy: anbl & LatPRamyRBdésEgeiehty bd Bydroger, indhyl AF bityh 8t Rysednd Rhess

oD b8 4 o 5 B SRS b i o ™1
081 e il et oy Sy e s |

DR orTpn 5 SnaEan #talle BRG s Stsmtles o Roritn oi6ds RE sRtPbet Bifiarhed by
St T e ot ot e be el ahed oy using. a

st ronratr%%esrg, DQEHo4eE, G aﬂﬁ’rﬁﬂ?'&‘?’inglﬁp%tﬁW’M'&Berﬁﬁrﬂﬁ)cygpiﬁe’@rqeapr otic solvent
(e. g.cytidhgptand, orre-drtuspyrrotidian cadicdl, ona diadient phehgieh®ovsmorogyclid VEDA) accor di ng

to procedures well known  to those. skilled i.n the art. - nds,, of . formul a
(5 P iR hedBucalSBAR e Bv B Snodtans prprasuRRhvter BTG Rl Re

t et r aasodefined witarelergrice do formdiaf (¢)ldbowe,ng previ ously descri bed procedures.

Al ternatively, conpounds of fornmula (1) may be obtai ned from ot her
conpounds of formula (1) by functional group interconversion as the final
st ep. Thterexanmlesrof é\, rin eadicdls include tives foldwiagd RS can be introduced at a final
stage in the phenyl ring or the A3 noiety as exenplified in the foll ow ng

a,,

. S 5 For anple, thig may involve regcting a byono conpound
Wth zi n| de i presen met a stg‘@z\és a
pal | adj co gl ve aijico und oflfor la ( R4 i s cyano.
31 Such onver st&on y sozpe on medi 4t e $hat<can be
converted to the conpounds of Formula I or on a protected versi@h of the

| nt er dptidhallyesbsMORUEMUR] ahd/SrURdd dRBY HithBefertng tdRrikI(P@Bessl i n the R2
noi ety at the final stage of the reaction sequence. The reactants used in
t he above schenes may either be described in the literature or obtained by
f ol | cgpdrgricaahPReWs RYrah&ls erigk0 those described in the literature, in
sone cases followed by sinple functional group conversions famliar to
those skilled in the art.

CH, H,G CH,
*J\Q H3w Z/@ *

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, C;-C, alkyl, cyclopropyl, -ORg,
oxo or -NR7Rg wherein Rg is hydrogen, C4-C4 alkyl or -CF3;, and R; and Rg are independently
hydrogen or C;-C, alkyl. Of the foregoing substituents, -F,

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

When A; is -SO;Rg, ~ORy, -NR7Rg, -NR;CORgs, or -NR;SO,R;, then Rg may be selected from,
for example, methyl, ethyi, -CF3;, cyclopropyl, -NH,, -NH(CH,), or

-N(CH;)2; 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 -CFs.



The experinental section contains exanples of the different synthetic

rout es aqgoka%ﬂﬁgh§on skilled in the art may apply anaquﬁ%§3ﬁﬁg&@§nusing
procedures found 1h the literature to nake conpounds represente y Formul a
|. Analysis: 1H NVR resonances were2ieasured on a Bruker Avance AMX 300
MHz spectroneter and chem cal shifts are quoted for selected conpounds in
partsﬁzgéiﬂﬂpﬁgon (ppm downfield relative to tetranmethylsilane as interna

st anddhd possibifticsrfal Rsae awdelinbl abowsinusidton & fareaa di) Fetkexamiple hydtogerns

foll ows: Lunn: m nj 8, X low. 1.2 mM/mn; Gadient:
Acet omettw?'loeéhﬂ]\éyﬁgﬁ?%%Ggéhé(@W%§%S§5&§%: 10% - 95% acetonitrile
over CH,INROCGSHY, HOH,RNHCORCHS) ior -(OH3 ) NBISCLCBI; iierbia.s it 125 8 bHAeRbfter\gi | ent

1100 HPLC/ MSD.syst e 254 n [ det ectign. -ionj sati on node: API-ES (pos.
or neé:%‘?wfﬁrén “&[‘T?ls%f% eq SE‘I’QJ\MWGE%M@E@EZ@%@(J@W?%n tinme (RT) and

nol ecular ion (MtH + or (MH). UPLC/ M5 was perfornmed on a Waters Acquity-
under standardi sed condjtions gs.fpllows Colum: ACQUI TY UPLC BEH C18,

1.7p Sbe = 403 ~g (=Y "'l'*'e adient: 0.1-1.0 mn: 24-94%

acet oSpecifi¢ exdnmplesidithe goub -SC(EO)N(FAXR,AG ¢t fonintial (1) énclddelihbseof fofmdide HCOOH.
VB- i o\%?g(g%i on node: API-ES (pos. and neg. ionization) preparative HPLC

Thi s s“performed with mass-directed fraction collection under

st andardi £&d conditions as ¢ollows: WO 2008/ 045012PCT/ GB2007/ 004831 32
Col unmm 19x100 Flogr 20 nmin. Gadiegt: 0-8 min: 10-70% MeCN in
wat er, 8- i %@Wﬁ%in% Ri@-12mK 95 vgModi fier: 0.1%
TFA, Ms-i ﬁ g, node: AR (pgs.) i Qper nedi at es:

| nt er medi o Rpul a [All, [ R,J Cl wer eHpr e s described in the
fol |l owi ng schemg' Pyrazol e derié tTves of fornula SA] may be obtai ned by
wel | known neth ‘ég (J. Med. Chern( 99, 42, 769-776XC

O o) o)
_% _@/Rm }m R >——H N=\_R,q
H N\ )x—@ w
Rao Rio Ry Rig Rio R4 \ Rao
(D) (E) (F)
% 4 o)
SRRy
\ A
Ris Ry, Ry Ris R14 \ .
(G) (H)
o o)
e /(N’NQ
N H
1) (J)

wherein

Ri0, R11, R1z and Ry, are as defined above;

Rqs and Rqg are independently is selected from hydrogen, (C-Cg)alkyl, -F, -CF3,
~OCF3, -Br. -Cl, -OCHjs, -CH3, -CN, (C,-Cg)alkyisulfonyl, and ~COOH, tetrazolyl
Ry is selected from F, -CF;, -OCFs3, -Br. -Cl, -OCHs, -CHjs, -CN, -OH and ~COOH.



Internediates of forrmula [B] were obtained from conpounds of fornmula [A] by
brom nati i bronmosuccinimde (NBS) in the presen i C

2,2 -azobﬁg)lis@g%& b;i;zonl trile (AIBN) in tetrachl oronet han?ﬁ%?@gé\@éx%fy
reaction with potassium cyani de in a2peous ethanol then ester hydrolysis

Wi th aqueous sodi um hydroxide. Internmediates of formula [C] were obtained
fromthe respective internediates of fornmula [B] and am nes R3RANH by

coupl {wag r@i’eFé’h@é télﬁjrr'ﬂGIaé éA%(.ﬁ'aﬁ?stNétﬁIEnwﬁ raquéba&nﬁtfewng%ﬁmaf EdUrsle

hydrochl orid w roxybenzotri azol e (HOBT) by pre-formation
of th S‘&‘?Séﬁf%'ﬂ |'@8WWWW'9Q%IC§7‘PWM ipeiRleancPr SXpaPiR: itds Un"ke‘y that any
N, N- diustituyent AaBBSM SﬁCN%)nltrdgganoﬁ%u@é ﬁ&eﬁar&rﬁéﬂﬂﬁr@ wilPbe @b tover e

prepared as described in the follow n 4- Acet oxypyrazol e

der i vEIN{ERgeB AT, SiRACSYChISURBHIueH '%%?EF’%PWSJO Byhaws as @(%@%P‘gﬁ’éf‘% P WO

2006 0f@iphady thaBauplo mn%moaﬁaméumaaé\wsﬁ&ngip@t@ﬁmwre@ewmq iﬁ&dlécstpmré by

hydr ol i s under standard conditjons gave internedi ates of formu
F)(;r mﬁéﬁlpg eadd ing to covalent bond %rmatlon ger?erally regarded as undesirable for potentlal

1-(2- thc@mea&myA)soSm(ébmml@mqwmﬁm) aﬁ'y OBt upktith&htin B8 abiRcshtéatieoxyl i c

acid e ester fAll A sol utign of chloro ophenone (33.7g,
ZOOmﬂ%r?g‘?%a ﬂ@p?%ﬁ?eammcmua Rieqn l@gdgogqtpptfai ’&Wutl on of lithium

bis(trinethylsilyl)amde (1Min hexanes 240nmL, 240nol) under nitrogen at
such that the | rnal te ure did not exceed 25C. After 2
hour 58f @‘?é%ﬂ\ﬁ’ 85?;9”3’?@ G%gh@ﬁ?&d for JhgERIn %@Rﬂ%@lﬁ §1ﬁa@£819|ﬂ'§?§r e was

sti rr@sfink@abavd, 4kd bftsn ér@sémllrﬁ reférretbdom Hmﬁdé ek inveaticR1h eums%sl(E)er ed,
washe tane artlal to giv

I cuo

e 4. Bratiben i eraol. Ryloae) Ssmbvh s waxsks?fmxawmfa@yé@)edhs&m est er
i t{" Rmamg?w Mag Bk :ﬁ@ep@na@dmycbeiebfa)fréfhlfsr @@mﬂe (h&ad eWﬁll'ﬁJo@'cb d%ﬁw{%gdlll n
acetic aci G i n rochl ori de g,
QOHWDPanhgwéﬁdgﬁﬁ&?ﬁﬁgﬁi%p m§@°§z ?@W‘§88%1tenperature for 3h then
poured into water (680mL), stirred for 2h then the resulting solid

col | ected filtration and tially drie sucti_on. solid was

i s s o sareitt subset of CorpPy RS et M atPh fos St e aredie VB T ot 1 ux Tor 18
hours, cooled to roomtenp and poured into water (600nl). After stirring
for 24h, the resulting precipitate was collected by filtration, washed wth

water then WD 2008/ 07501HPCT/ GB2007/004831 34 purified by
recrystallisation from 2- }N@ﬂanol /water. The resulting solid was dried in

vacuo at 50C to give th(NtiE compound [Al'] (16.1g, 48%.

AN H
Ry N Rig
/7 \ R
R, N/N 0 Rys Rig
R5
R,

wherein
-R- is ~CHjp-, -CH(OH)~, -CH(CHj,)-, -CH,O-* 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 Ry are both methyl; or Ry, and Ry, taken
together with the carbon atom fo which they are attached form a cyclopropyl ring;



1H NVR (CDC13) 8 1. 44 (3H t), 2.36 (3H$), 4.48 (2H ), 7.09-7.12 (2H ),

7.28-7. 3.34mn, (MH) = 375. For &b
5-(4- ChI oro lgheny -1- (2 chI or o- phenvl) 4- cyanorret hyl - Hcg\//razo'fmmgmcar boxv

lic acid IB11: 0 OH [ B1] 2,2' - Az2di si sobutyronitrile (0.35g, 2.13mmol)
was added to a stirred sol ution of [Al] (16g, 42.6mmol) and
N- br onosucci ni m de (8.35g, 46.9mmol) in tetrachl oronethane (160nl) and the

m xt u ee%eﬁt’%ﬂdtl-'% are érlmd@befmeént% dé%é:'téd 8 MyG@ELSAF! TN andn-Ceaper at ur e,

Satura’ aqueous sodi um net abi sul phite soI ution (30nm) was added and the
m xture stirred for 24 hours then diluted with water (160nl) plus brine

(40mip TaF@ﬁB@;SE . uh%@é:@mbd 61 dfodeRdfiBkd, chidie, Inogmnirtiuerhietion,s wer e

extracte 1M so droxi de solution (100nl), dried over anh

ydrous
rragnetjliﬂuwmﬁﬁmﬂt@‘dafﬁéthé’lﬁé Yht ed in vacuo. The residue was dissolved in
etthanoI(Z(S#g;)nﬂzjdagd a solution of potassium cyani de (8.33g, 127.8mmmol) in
wat er adde The_m xture heated at ref for 16 hours M I um
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Specific compounds of the invention include those of the Examples herein.

The compounds of the present invention act on central and peripheral cannabinoid receptor
CB1. Some compounds distribute to a lesser extent to the central nervous system, i.e. the
compound less readily crosses the blood-brain barrier and will be associated with fewer

central nervous system mediated side-effects.

The compounds of the invention modulate the cannabinoid receptor CB1 by suppressing its
natural signalling function. The compounds are therefore CB1 receptor antagonists, inverse

agonists, or partial agonists.

The term “CB1 antagonist” or “cannabinoid receptor CB1 antagonist” refers to a compound
which binds to the receptor, or in its vicinity, and lacks any substantial ability to activate the
receptor itself. A CB1 antagonist can thereby prevent or reduce the functional activation or
occupation of the receptor by a CB1 agonist such as for example the endogenous agonist N-
Arachidonylethanolamine (anandamide). This term is well known in the art.

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 effectas a
CB1 receptor agonist does. Inverse agonists are effective against certain types of receptors



EDAC (386ng, 2.00mmvl) was added to a stirred solution of [Bl] (500ng,
1. 34mmol ) fg@a (236mg, 1.75mml) in dichloronethane P(&%@) 4EHom
t enper at u@r}g?l/er ezlrgon After 15 m nutes 1-(4-brono-pheny ?ﬁyq am ne
(322nmg, 1.61mml) was added and stirmyng continued for 16 hours. The

m xture was washed with saturated aqueous sodi um bi carbonate solution (3x)
t hen whigh haverriringle pelivity withowtethe estingnofsuligahdupon theim @isedrefendddy apor at ed i n

T i U G L S R T Sl S T R
[ d wéid@h aICH ipyarpe paenistrcamalseilie ratded A €Bcantagonist es e gereral podgentidsng an
anal 0gPH&th Wﬁ&%‘é‘ %Suﬂ/é’leﬁ’p @x%ﬁ&ﬁ%ﬂq@i ?&\%& of the FrRIBRRYRRNSHRE term

mpoundConpou
5 (4 PR ﬁ@'ﬁ'y iin gqneq' @J%hmdﬂrﬁop%eﬁjm)udmg both the “CB1 antagonist” as defined

cyano 'y xylic acid
({ 1- glgér\?tl%@d}dﬁg gﬁg%‘%:rse%%@@am de. lel H

The term “CB1 partial agonist” or “cannabinoid receptor CB1 partial agonist” refers to a
compound which acts upon the same receptor as the full agonist but that produces a weak
maximum pharmacological response and has a low level of mtnns;c activity. This term is well
known in the art.

According to a preferred embodiment of the present invention, the “CB1 modulator” or
“cannabinoid receptor CB1 modulator” is a CB1 antagonist or inverse agonist compound.

The compounds of the invention are useful for the treatment of diseases or conditions which
are mediated by CB1 receptor signalling activity. Examples of such diseases and conditions
and treatments therefor have been listed above. Without limitation, they include obesity and
overweight, prevention of weight gain, treatment of diseases and conditions directly or
indirectly associated with obesity (e.g. metabolic syndrome, type 2 diabetes, cardiovascular
diseases, metabolic dysfunctions in obese, overweight or normoweight individuals, metabolic
diseases or disorders, cancers, liver diseases and the other secondary diseases referred to
above), and in the treatment of diseases and conditions not necessarily related to obesity
(e.g. eating disorders, addictive disorders, mental disorders, neurological disorders, sexual
dysfunctions, reproductive dysfunctions, liver diseases, fibrosis-related diseases and other
clinical indications referred to above). They are useful for modulating body weight and
energy consumption in mammals and for modulating major components involved in the
metabolic syndrome such as excess abdominal fat, atherogenic dyslipidemia (abnormal
levels of HDL-C, triglycerides, LDL, apolipoprotein B, adiponectin), hypertension,
hyperglycaemia, hyperuricaemia, non-alcoholic fatty liver disease/hepatic steatosis, elevated
liver transaminases, gamma-glutamyl-transferase and microalbuminuria. The compounds of
the invention display varying physicochemical properties and are useful for modulating
peripheral CB1 receptors and to varying degree central CB1 receptors. Those compounds of
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The compounds of the invention may be combined with another therapeutic agent used in
treatment of obesity acting by a different mode of action such as central action on satiety or
hunger signals, craving mechanisms, appetite regulation, leptin/insulin/central nervous
system pathways, gastrointestinal-neural pathways, metabolic rate, energy expenditure, food
intake, fat storage, fat excretion, gastrointestinal motility, lipogenesis, glucose transport,
glucogenolysis, glycolysis, lipolysis, etc including modulators (inhibitors, agonists,
antagonists, analogues) of monoaminergic (NA (noradrenaline), 5-HT (serotonin), DA
(dopamine)) receptors or fransporters, neural ion channels, leptin or leptin receptor,
neuropeptide Y receptors, PP (pancreatic polypeptide), PYY, Protein YY3-36, ghrelin or
ghrelin receptor, motilin or motilin receptor, orexins or orexin receptors, bombesin or
bombesin-like peptide receptors, somatostatin or somatostatin receptors, MCHR1 (melanin
concentrating hormone receptor 1), CNTF (ciliary neurotrophic factor), AGRP (agouti-related
peptide), POMC (proopiomelanocortin), CART (cocaine and amphetamine regulated
transcript), alpha-MSH (alpha-melanocyte-stimulating hormone), MC4 (melanocortin-4) or
MC3 (melanocortin-3) receptor, galanin receptors, relaxin-3 receptor, GPR7 receptor,
GPR119 receptor, GPR10 receptor, neuromedin U receptors, free-fatty-acid receptors,
growth hormone, nesfatin-1, opioid receptors, neuropeptide FF receptors, PTP-1B (protein-
tyrosine phosphatase), PPAR (peroxisome proliferators activated receptors) receptors,
retinoid X receptor heterodimers, adiponectin also known as Acrp30 (adipocyte complement-
related protein of 30kDa), fatty acid metabolism, H (histamine) receptors, CCK-A
(Cholecystokinin-A) or CCK-A receptor, GLP-1 (glucagon-like peptide-1) or GLP-1 receptor,
oxyntomodulin, adrenomedullin, DPP-IV (dipeptidyl peptidase IV), amylin, beta-3-adrenergic
receptor, UCP (uncoupling protein), thyroid receptor, thyroid-stimulating hormone receptor,
11beta-hydroxysteroid dehydrogenase type 1, amylase, DHEAS (dehydroepiandrosterone
sulfate), CRH (corticotropin releasing hormone) or CRH receptors, carboxypeptidase, fatty
acid synthesis, HMG-CoA reductase, ileal bile acid transport, gastrointestinal lipase, P57,
AMP-activated protein kinase (AMPK).

The compounds of the invention may be combined with another therapeutic agent used in
treatment of metabolic syndrome or obesity-related diseases such as cardiovascular
(hypertension, congestive cardiomyopathy, varicosities, pulmonary embolism, coronary heart
disease [CHD)], liver cirrhosis), neurological (stroke, idiopathic intracranial hypertension,
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dysmenorrhea, infertility, pregnancy complications, male hypogonadism) diseases.

Use of the compounds of the invention may be combined with proper reduction in dietary
calorie intake and physical exercise.

It will be understood that the specific dose level for any particular patient will depend upon a
variety of factors including the activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of administration, route of administration, rate of
excretion, drug combination and the severity of the particular disease undergoing treatment.
Optimum dose levels and frequency of dosing will be determined by clinical trial, as is
required in the pharmaceutical art. However, for administration to human patients, the total
daily dose of the compounds of the invention may typically be in the range 1 mg to 1000 mg
depending, of course, on the mode of administration. For example, oral administration may
require a total daily dose of from 10 mg to 1000 mg, while an intravenous dose may only
require from 1 mg to 500 mg. The total daily dose may be administered in single or divided
doses and may, at the physician’s discretion, fall outside of the typical range given herein.

These dosages are based on an average human subject having a weight of about 60kg to
100kg. The physician will readily be able to determine doses for subjects whose weight falls
outside this range, such as infants and the elderly, and especially obese patients.

The compounds with which the invention is concerned may be prepared for administration by
any route consistent with their pharmacokinetic properties. The orally administrable
compositions may be in the form of tablets, capsules, powders, granules, lozenges, liquid or
gel preparations, such as oral, topical, or sterile parenteral solutions or suspensions. Tablets
and capsules for oral administration may be in unit dose presentation form, and may contain
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tragacanth, or polyvinyl-pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium
phosphate, sorbitol or glycine; tabletting lubricant, for example magnesium stearate, talc,
polyethylene glycol or silica; disintegrants for example potato starch, or acceptable wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to methods well
known in normal pharmaceutical practice. Oral liquid preparations may be in the form of, for
example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be
presented as a dry product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyi cellulose, glucose syrup, gelatin hydrogenated edible fats;
emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-agueous
vehicles (which may include edible oils), for example almond oil, fractionated coconut oil, oily
esters such as glycerine, propylene glycol, or ethyl alcohol; preservatives, for example
methyl or propyl p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or
colouring agents.

The active ingredient may also be administered parenterally in a sterile medium. Depending
on the vehicle and concentration used, the drug can either be suspended or dissolved in the
vehicle. Advantageously, adjuvants such as a local anaesthetic, preservative and buffering
agents can be dissolved in the vehicle.

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 (I) 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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General synthetic routes
Routes outlined below do not constitute an exhaustive list.

Experimental conditions given are generic and can be found in standard literature sources
such as those cited above. Specific references are cited for information and conditions may
apply to a given substrate with or without modification/optimization.

The compounds of Formula | may be obtained by introduction of the -N(R3)Rz-A; moiety to a
corresponding carboxylic acid or a protected form of the depicted carboxylic acid as outlined
in the following scheme:

0] o) R—A,
: /2
A;"‘R1 OH A,—Ry N
\
/ \N / \N R,
7 - *
R; (Cde N HN(R;)R,-A, R; (CHgl, N7
(CH,), (CH,),
R5 ! R5 i
Aq 0 A,
Scheme 1

Thus, the HN(R3)Rz-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
I 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 (I) 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 A, after the amide formation. For instance as
outlined in the following scheme:



R3 Rl Analysis LCM5 / 1H NVMR [1.1] {1 -(2-Chloro-phenyl)-5-(4-

chl or o- phg@ydeds/@rséh- (4- fluoro-phenyl)-1-methyl - PCT/GB2007/004831

et hyl car banoy1] - 1Hpyr azol -4-yl}-acetic acid u_ -CH2- R = 3.1mn. (MH) +
526 5 (DMBO-D6): 1.69 (6H,$), 3.59 (28, %), 7.11 (2H,t), 7.21 (2H,d)1
7.41-7.56 (6H m, 7.75 (1H,m, 8.03 (1H $), 12.15 (1H1s). [1.2]
(S)-2-[3-[(R-1- (4 Br onp- phenyl) - et hyl car banoyn- 1- ( 2- chl or o- phenyl ) -5

- (4-chl oro- phenyl ) Q1H pyrazol - 4-yl oxy] opro ionic acid H 10 B RiA,

isl----- % . N= @H 3. 3mi n. [ MeEg= fe1. 3] AR
{1-(2-Cnhl or o- ph N) 5-(4- chl oro-phe ) [ (R)-1- I\ R
(4-tri ﬁ ) |{,’ ph@l@)&}/&z et (gﬁ 1prrq,(z - yeh ¥Wacetic acid
U . (i), o (Gt
s A3 R¢ A:p RS 0] l
Scheme 2

Such a procedure may include for instance conversion of a nitrile group to a tetrazole under
standard conditions (e.g. by treatment with sodium azide and a weak acid such as
dimethylamine hydrochloride in a polar solvent such as DMF) or the conversion of a nitrile
group to a carboxylic acid. This latter conversion may either be achieved directly (e.g. by
hydrolysis under acidic or basic conditions) or in a two step process involving initial formation
of an ester or imidate (e.g. by treatment with an alcohol and anhydrous hydrogen chloride)
followed by hydrolysis under standard conditions (e.g. with aqueous sodium hydroxide).

An alternative strategy for the preparation of compounds of formula (1) could be by
introduction of the A; moiety via alkylation of a suitable nucleophilic center. Thus possible
procedures could include those outlined in the following scheme:

Rs—A o) )?{‘Az 0, )arAz

0
X"—'(a‘k) N< A1._—R N\ R1t N\
7N, /Y, R 8" Ry
R4 (CHz)q r;!/ A1‘_R1* R4 (cHz)q N/ Af-(alk)-X R4 (CHz)q N
(CH,), (Cll"z)p (CHz),,
R A Ry R

5 5

0 A A

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 R4, Rzand R; include a branched chain or where R; and R;
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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(e.g. iodomethane). For example compounds of formula (1) could be obtained by alkylation
alpha- to a nitrile group such as in the following scheme:

N== N\/RTAz N= e R N:RTAz
/ \N R / \N R,
(CH,), (CH,),
Rg A3 R¢ A3
Scheme 4

This conversion could for instance be accomplished by using a strong base such as lithium
diisopropylamide (LDA), in an aprotic solvent (e.g. THF) and in the presence of suitable
cofactors (e.g. TMEDA) according to procedures well known to those skilled in the art.
Compounds of formula (1) could hence be obtained by conversion of the nitrile group to a
tetrazole or carboxylic acid following previously described procedures.

Alternatively, compounds of formula (1) may be obtained from other compounds of formula
(1) by functional group interconversion as the final step. For instance, the substituents R, and
Rs can be introduced at a final stage in the phenyl ring or the As moiety as exemplified in the
following scheme:

A—R N ARy N
I\ R /N R
(CH ) /N (CHz)q N/N
Br 2o N Ry Ri |
(CH2)p (CHZ)p
R ! Rg A
A, ) 3
Scheme 5

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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sequence.

The reactants used in the above schemes may either be described in the literature or
obtained by following analogous procedures to those described in the literature, in some
cases followed by simple functional group conversions familiar to those skilled in the art.

The experimental section contains examples of the different synthetic routes and the person
skilled in the art may apply analogous routes using procedures found in the literature to make
compounds represented by Formula 1.

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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Synthesis of intermediates:

Intermediates of formula [A], [B] and [C] were prepared as described in the following scheme:

Ll\ H
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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)-S-ethylcarbodiimide
hydrochloride (EDAC) and 1-hydroxybenzotriazole (HOBT) or by pre-formation of the acid
chloride with oxalyl chloride and catalytic N,N-dimethylformamide (DMF).

Intermediates of formula [D] and [E].were prepared as described in the following scheme:
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4-Acetoxypyrazole derivatives of formula [D] may be obtained by well known methods (WO
2006035310). Coupling with amines R®R*NH as described above followed by hydrolysis
under standard conditions gave intermediates of formula [E].

Formula [A]

1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-4-methyl-1 H-pyrazole-3-carboxylic acid ethyl ester

[A1]

O,
OEt

Cl

[A1]

A solution of 4'-chloropropiophenone (33.7g, 200mmol) in heptane (340ml) was added to a
stirred solution of lithium bis(trimethylsilyl)amide (1M in hexanes, 240mi, 240mol) under
nitrogen at such a rate that the internal temperature did not exceed 25°C. After 2 hours,
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 (Z)-
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 (350m|) 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 resulting 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 filiration, washed with water then



1.11] 2-{1-(2-Chl oro-phenyl)-5- (4-chloro-phenyl)-3-

{met hyl - [ rifluoro nethyl-phenyl)-ethyl]- carb azol - 4-
yl}- proplvéﬁzga%(gé%tzu. -CHWVe- RI =3.3 mn. [I\/H¥I]]:590 8@2%%{0& OQ&?LI 4-1.5
(3H m; 1.5-1.6(3H m; 2.5-2.8(3H34m, 3.5-3.7 (1H m, 5.8-6.1 (1H m,
7.2-7.8(12H, aryl), 12.3 (1H, s) [1 12]|_ (1-(2-Chl oro- henall)-S- 4-
chl orporifitctby tecrtlisation FPMFS- p@penol gten e Eﬁﬁﬁ'ﬁmafp%wegglft&‘ 1 @t‘ﬁyﬁé’ at

cg:?g?é%%%%z&;&&é‘mgj{m @ylg]rggigé cetic acid U !_I U 41 Z-C) s4L

S| S:
1H NMR (CDCls): 5 1.44 (3H,t), 2.36 (3H,s), 4.48 (2H q) 753/9-7.12 (2H.m), 7.28-7.35 (6H,m).
LCMS: RT = 3.34min, (M+H)* = 375.

Formula [B]

5-(4-Chloro-phenyl)-1-(2-chloro-phenyl)-4-cyanomethyl-1H-pyrazole-3-carboxylic acid [B11:

[B1]

2,2’-Azobisisobutyronitrile (0.35g, 2.13mmol) was added to a stirred solution of [A1] (16g,
42.6mmol) and N-bromosuccinimide (8.35g, 46.9mmol) in tetrachloromethane (160ml) and
the mixture heated to reflux for 2 hours then cooled to room temperature. Saturated aqueous
sodium metabisulphite solution (30ml) was added and the mixture stirred for 24 hours then
diluted with water (160ml) plus brine (40ml) and extracted with ethyl acetate (240ml). The
organic extracts were extracted with 1M sodium hydroxide solution (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-cyanomethyi-1H-pyrazole-3-carboxylic acid [1-(4-
bromo-phenyl)-ethyll-amide [C1]:




Compound [1.11 Prepared according to the procedure outlined in the

f ol | ow ngvechesngso1z Scheme 8 Chlorotrinethyl silane (0. ar/GBBMTNEBI1 was
added to a stirred suspension of [CI%_ (0.10g, 0.197mmol) in ethanol (1.5ml)
under nitrogen at room tenperature. he mi xture was heated to 60C for 3
hours, cooled to roomtenperature and tRe sqglvent evaporated in vacua The
resi due was di ssol ved in dichloronethanel—washgd wi th saturated agueous
sodi um bi carbonat e sol uti on NZzea\bri Ne;\driXed Aveér anhydrous magnesi um

sul phate, filtered and evaporatedyg vagyo. The residue was purified by

col utm chr omat ogr aphy over s+ ca iyt h WD 2008/ 075012PCT/ GB2007/ 004831 41
gradi ent ethyl acetate/heptjs el utNion to gi ve -

[ 1- (2- chl or o- pheny1) - 5- (4= ch=6T 0- Phenyd) - 3- ( 4-

phenyl - 3, 6- di hydr o- 2H- pyri di ne- 1-onyl )-1]IH- pyrazol -4-ylFacetic acid
ethyl ester_(8.4ng, 8% as a foamx LLVE: &= 30 448nmi n. [MtH = 554.1 A
solution of this ester (8.4ng, 0.015mmol) and |ithium hydroxi de hydrate

{ o Rek: GoPE. %gbﬁﬁﬁiwﬁ%dﬁegi‘?é%?‘ffé@gﬁ'gt“ﬁ'ﬁ%%&ﬁ@?’@???;fﬁ‘f‘hrz“{'@%‘rdﬁi Al ori ¢

aci d. HBETE@30mg, hdbmhalyid dichioromethane (89} algoem temparagire BNEeAfEhane. The

or gani S4_PA g I ) ' @8Ad kfangol ution
ovaporirely i (a8 BP RS DU B St e SR RE X Sl AO) gy el o "Gonpound
11. 31cdrdinaed forui murs The Ehiktutel Basyasiedgitheatyrater agueoys SONHE kicateenate

pot asgj,um c ( Tl elg ' Anofdtkd i®- 10mmol ) .
The rgélﬁﬁr\ @%Pg’ggé)@rqsq%@%g%s Ste?ﬁééhe%g@rég,mﬁgeqgl{t&?gtgﬁd%n%é’r at ljre t hen
part i vacuodd ghvetthe ditie doropdunddfd] (Esamgahd 8mmMaAl38%has afqaihi c phase was dri ed
over anhydrous magnesi um sul phate, filtered and evaporated in vacuo. The

r esi duUEMSaRTprBi46DeninbiMdHl 6B¥5hr omat ogr aphy over silica (2g) silica,
eluting with dichl oronet hane then ethyl acetate/ heptane (1/1) to give 142ng
of

(1-(2-Chl orophenyl)-5-(4-chloro-phenyl)-3-[(R)-1-(4-trifl yoronethyl-phenyl)
- et hyWbafqﬂawgggﬂpézmeggteapéfmmulaﬂhwy}e deeprepard faorat[é.%anéﬁv%rese ® RT =

3. 71, R = ! Yasat ads@helidbBietm hydroxi de (12ng) in

1. 4m%@n%%w%g)%ﬁﬁn§%%on%a&ﬁg%rt and the r?i xture stirred for 24h: the

m xture was then concentrated in vacuo, aci dified with 1IN HCl, extracted
using DCM dried and concentrahed, in vac &02 rve 117 ng of [1.3] as a
white solid "‘ \

Ci

Compound

Number Compound Name R, LCMS

-(4- - -1-(2- - 1)-4-
5-(4-Chloro-phenyl)-1-(2-chloro phef\y) : " RT = 3.534min.
[C2] cyanomethyl-1Hpyrazole-3-carboxylic aci N (M+H)" = 503.1
(1,1-dimethyi-2-phenyl-ethyl)-amide. H
-(4- - -1-(2- - }-4-

5-(4-Chloro-phenyl)-1-(2-chloro phen.y) "(N RT = 3.298min,

[C3] cyanomethyl-1H-pyrazole-3-carboxylic b
F

[M+H]" = 507.2.
acid [1-(4-fluoro-phenyl)-1-methyl-ethyl]-




LCVMS: RT = 3.74mn. [MtH = 532. Conpounds [1.2] and [1.4] were prepared in
a siml arwgeosarsée [ 1. 3], vi a [E2] and [E3] respecti veIwT/@gfbof,@pgﬁci ng

et hyl 2- brom)proplonatelnthe O0-al kyl ation step with ethyl (R)- WO
2008/ 075012PCT/ GB2007/ 004831 42 (tri$éuoromet hyl sul f onyl oxy) pr op| onate or
ethyl (S)-2-(trifluoromethyl sul fonyl oxy)propi onate respectively Conpound
11.71 Schene 9 To nitrile (359) in ethanol (300nL) was added sodi um

hydr oxi de (23g) and the mixture heated to reflux overnight. After cooling
the white disodiumsalt precipitate was filtered end washed twice wth

et hanm and dried overnight in a vacuumdessicator. The solid was

t hen 500nL water and acidified with 4N HCl, and the solid product

fi,lqt f G 36 f
G aci AR ARG et Ponbiohd - QIO S Ehiak i b IO 509 D1

and acetic anhydride (15.6nL) and the rgaction stirred overni ght at room
tenperature. Further anmounts of " I’bdl ne ) and acetic anhydride (10nlL)
were added and the reaction stirrfed Rh a m t enperature foll owed by 45
mn at 50C. Ethanol was then add OWWL) and the reaction stirred 48h at
room tenperature, concentrated oNind the residue was purified by
recrystallisation frometh nmonoester [F2] (15.69g). To nonoester
[F2] (0.3g) in dichloronethane 2 bat h tenperature was added
oxalyl chloride (0.13m) and DVF (1 and tre reaction stirred 30m n at
this tenp and 2h at roomtenp. After ent ri& on in vacuo,

di chl oronet hane (2nlL) was added to the residue and the reaction cooled in

((a?_r: ??h%?%ﬁé?%‘r@s’ﬁg% |et %d ﬁa?nedﬁlj?q%b?gbww)gdded and the reaction ]
i de IS OB 0y 8 2P R T B B S TR RO TRl 1080 i e

(0. 1g)Y1H,e,bat er (1.5nL) and THF (2n), concentrat ed in vacuo and purified
by recrystallisation fromethyl acetate and heptane to give [1.7] as a
white solid (0.13g) WD 2008/ 075012PCT/ GB2007/ 004831 43 Conpounds
[1.5141.6] and [1.8] were prepared from|[F2] using the relevant primry or
seconermulaiBle an anal ogous fashion to that described for [1.7]. Conpound

11.111 H C 0O N | CH,
{1 (2—Chloro-phenvl)-5 (4-chloro-phenyi)-3-I(R)-1-(4-trifluoromethyl-phenyl)-ethylcarbamoyll-

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

HiC

o %

H

Ci 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,



Cl Schene 10 To a solution of LDA(O.58mvl) -40 in 5nL THF was added

(1- (2- Chiwoogsresd) - S- (4- PCT/GB2007/004831

chl oro- phenyl) - 3-{nmet hyl -KR) - 1- (4-trifl uoronet hyl - phenyl) - et hyl Fcar banoy1} -
1H pyrazol -4-y1)- acetic acid ethyl 8%ter (0.69mmmol)prepared as descri bed

for [ in st 4. Sch 9) _1..| THE e { irred for 30
min ot gl e P aEe ube in ofielreuRe, TR orbERE bhReerecq

f ur t hesmBinbd, drtedtdves anteriprusahagresiufihsulplate filleredvarsd evapoeded inatagdo tnder
reduced pressure and A of{.as ography to give 100ng of the
cr udeg'ggﬁlﬁ&%ﬁ%ﬁ%dﬁgyr(gﬁrgg’b%ol%%%gé]wﬁﬁég' 1 m xture of THF water was
added . i ! I tirred for 72h, then partially
conceh@&%’ggg%%g%trgga{cﬁeﬁét[%?gy\g%@éé The m xture was acidified withlN HC,
extracted with dichloronethane, dried apd pﬁg’_fi ed by flash chromat ography
(eluant 2 ethyl acetate: 1 heptane) giw t fhtle conpound (20ngy) as a
white solid. Schene 10b To a sol ut IﬂA(O. 69mmol ) -78C in 5nm THF was
added (1-(2-Chl oro-phenyl)-5-(4- R

chl or o- pheny1)-3-{nethyl -[ (R) -
}-1H pyrazol -4-yl)- acetic . act
for [1.7] in step 4, Schemg 9)
mn at this tenperature. 2-Benzene s y1l- 3-[Exaziridine (0.19g,

0.69mmmol ) in |ImM THF was added and tR eaction stirred a further 2h at WO
2008/ 075012PCT/ GB2007/ 004831 44 this tenperature before addition of 0.3nl

wat er I i : | acetate

(20m [FA\AE TR prERreiehe FERTET Il BIPRERRE O R FLRIERRS o for S04

conc ehitonaipienyletioylaminettespactively est er. (UPLCMS RT = 1.02min. [MrH 4 =

604.1). Lithiumhydroxide (100ng) in a 1:1 mxture of THF water was adde

and fhe reactfon mxture was stirred for 2h,| then partiallly concentrated
d
t
I

ester (0.58mmuol , prepared as descri bed
YHE:Cland the reaction stirred for 30

d

undel reduced|pressure. The m xture was acidified with INHCI, extracte
wi thi di chl orofrethane, dried and purified by [flash cheoqat ography (el uan
et hy| aompatned | heptane) to give the title conmpo 4 E:or?pou ds of genera

2

formula 121 Conmpound Nunber Caonpound Nane |l || AA2 *-N
Number Compound Name R, LCMS
1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)- CH,
E2 ; [ER) 1 (4~b:)moy )hen(yly P - RT = 3.5min.
[£2] b I!x/\@\m (M+H)* = 503.1

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

1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)- CH,
o Pheni) > & RT = 3.3min,
[E3] 3-[(S)-1-(4-bromo-phenyl)- F,’
Br

M+H]" = 507.2,
ethylcarbamoyl}-1H-pyrazol-4-yloxy}- [ ]

Compounds of general formula [1]




\' R3 Analysis LCMS /1H NWR [2. 1] 1-(2-Chloro-phenyl)-5-(4-

chl or o- phgvbigdsédH t et razol 5-y(net hyl ) - 1H pyrazol e- 3- mv@@gym(ggﬁm d
[ 1- (4- bronophenylyethyl]-am de Z-S .ss4. RT = 3.0mn. [MH * = 598.1 5
(DVBO-D6): 1.43 (31-1, d), 4.21 (1H,d§3, 4.31 (1H,d), 5.06 (1H, quin. )
7.30-7.33 (4H m, 7. 39-7. 42 (2H M, 7.47-7.50 (3H, M, 7.52-7.56 (2H m,
7.72- 7.75 (1H n, 8. 84 (1111d) 15. 95 (1H,s,br). [ 2. 2]

1- ( 21€htorogphenyt)=5(4=—<htpro- pnenyJ.) ZA=(IrFtrermazot -

rrgé%) 1H pyrazol e- 3- caf boxyl | c aC| d
1di hyl 2- phenyl - et hyl ) - amge, = 3.1mnp, (M1-1-1)+ = 546. 2.
(DVvBO-pohd 1.28 (6H,$), 3.03 : 4. 3‘2 (2H %), 71.02-7. Qhdlysism ,

7. 15] Yupobet 4H CbmpbuddNama3 o 7-39-7.6R (5H[M, 70374 &F L1H M.
2008/ 075012PCT/ GB2007/ 0048 31

RT = 3,1min. (M+H)" =526
{1-{(2-Chloro-phenyl)-5~(4-

h 1)-3-[1-(4 L 5 (DMSO-Dg): 1.69 (6H,s),
. c loro-p:em: )-1 al -:h-l h,'><©\ _CH,- 3.59 (2H,s), 7.11 (2H,1), 7.21
* = == - H
[1.1] | fluoro-phenyl)-1-methy . o, 741756 GF

]-1H-
ethylcarbamoyl] 7.75 (1H,m), 8.03 (1H,s),

pyrazol-4-yi}-acetic acid

12.15 (1H,s).
(S)-2-[3-[(R)-1-(4-Bromo-
phenyl)-ethylcarbamoyl]- .
[1.2] | 1-(2-chloro-phenyl)-5 siN)\@\ oy RT = 3.3min. [M+H]" = 604.0
|
~(4-chloro-phenyl)-1H- H o | e

pyrazol-4-yloxy]-propionic
acid

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

chloro-phenyl)-3-[(R)-1-

[1.3] | (4-trifluoromethyl-phenyl)- ‘*(rf’\©\$ -CH,O- RT = 3.1min. [M+H]" = 578.1
H F 2

ethylcarbamoyl]-1H- i

pyrazol-4-yloxy}-acetic

acid

(R)-2-[3-[(R)-1-(4-Bromo-
phenyl)-ethylcarbamoyl]- .
[1.4] | 1-(2-chloro-phenyl)-5 LA N RT = 3.2min. [M+H]" = 604.0
-(4-chloro-phenyl)-1H- /\©\

pyrazol-4-yloxy]-propionic
acid

Ir—=

{1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{(R)-1-
[1.5] | (4-trifluoromethyl-p &

-CH,- RT = 3.4min. [M+H]" = 562.0
henyl)-ethylcarbamoyl]-

T2z
i
-
- Mm

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




45 Conmpound Number Conpound Nane Rf-A

l-N11- -z \ R3 Analysis LCVM5 / 1H

NVR [ 2. 3w fods/638b3r 0- phenyl) - 5- (4- chl or o- phenyl) - 4- (1
5-yl net hy )-1I—I-/per)faazoI e-3- carboxylic acid ER)-{-%4- (bbb Hossar

br ono- phenyl)-ethyli-am de CH i3 10139HBr
1-(2-Chloro

-pheny1) -5-(4- chloro-phenyl)-4-(1H-tet

RT = 3.2m n.

[ MFH = 598.0 [2. 4]

aznl

5-vyl
br on

ound

Number

met hyl )
DECpimpRY

- 1H pyrazol e- 3-
|)-ethyl]-am de

Compound Name

Cq

§~ N/REL A2

ir boxylic acid [(S)-1-

Ry

A1 Al

4-

Analysis
LCMS / "H NMR

[1.6]

[3-[(R)-1-(4-Bromo-
phenyl)-ethylcarbamoyl]-
1-(2-chloro-phenyl)-5-(4-
chloro-phenyl)-1H-
pyrazol-4-yll-acetic acid

-CH>-

RT = 3.2min. [M+H]* = 574.0

[1.7]

(1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{methyl-
[(R)-1-(4-trifluoro
methyl-phenyl)-ethyl]-
carbamoyl}-1H-pyrazol-4-
yl)-acetic acid

~CHo>-

RT = 3.4min, [M+H]" = 576.1
3 (DMSO-Dg): 1.55-1.75 (3H,
m), 2.70 and 2.90 (3H,
2singlets, N-Me rotamers),
3.42-3.78 (2H, m), 5.80-6.10
(1H, m), 7.28 (2H, d), 7.35-
7.85 (10H, m).

[1.8]

(1-(2-Chloro-pheny!)-5-(4-
chloro-phenyl)-3-{methyl-
[1-(4- methyisufonyl-
phenyl)-ethyl]-
carbamoyl}-1H-pyrazol-4-
yl)-acetic acid

~CHo-

RT =2.7 min. [M+H]" =586

[1.9]

(1-(2-Chloro-phenyl)-5~(4-
chloro-phenyl)-3-{methyl-
[(R)-1-(4-trifluoro
methoxy-phenyl)-ethyl]-
carbamoyl}-1H-pyrazol-4-
yl)-acetic acid

-CHo-

RT = 3.4min. [M+H]" = 592.0

[1.10]

(1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{methyl-
[(R)-1-(3-chloro-4-fluoro
methoxy-phenyl)-ethyl]-
carbamoyl}-1H-pyrazol-4-
yl)-acetic acid

-CH»-

RT = 3.3min. [M+H]" = 559.9




HﬁllYO 1% 0 = 3. 1IT— n. [Mr:-lr 5|9 .0 [2.5] 5-(4-Chloro-phenyl)-1-(2-
chloro-p tetrazo 5-y t hyl)-1H pyrazol e- aC|d
[2-(4-F hiliee 8’@8‘%) 1, 1- di met hyl - et h |>/]) Tz ope Forigsmitaa 0 d
mn. [M4 =564.1 8 (CDC13): 1.52 (6#) s), 3.17 (2H %), 4.33(2H, s), 6.91-
7.05_(3H 7.13-7.50 (9H_m) 14 9 (1H br s} [2-6]

5- (4} Chl or of phenyl ) - 1- ( 2-

chl or(nqnimn/l)-4-(2l-l-tetrazol -yl n}ﬂ;_h L 1H pyr azol e- 3- carboxyllc aC|cl

KR) - 1 (i fl uoronet hyl - phgnyd)-neth
586. C13): 1,47 (3H. d)|, % 292 (
7.32 b'zm %‘."EQ%‘E%?‘F S 7 40- %@2

7

X&
y - am de LI (M =
1|(4 d), . 32 2H dg}“a%‘gi% (lH q)

(
n,

67 (2HLCMS/"RNMR 7. 77

2-{1-(2’-cmorb-pheny|)-’5- _ .
(4-chloro-phenyl)-3- RT =3.3 min. [M+H]" =590

[1.11] {methyl-[(R)-1-(4-trifluoro #ipl,)\@\{ CHMe. 3 (DMSO-Deg): 1.4-1.5 (3H, m);
. CH, - 3 2.9-2.
methyl-phenyl)-ethyl] i 1.5-1.6 (3H, m); 2.5-2.8 (3H, m),

3.5-3.7 (1H, m), 5.8-6.1 (1H, m),

-1H- |-4-
carbamoyl}-1H-pyrazol-4 7.2-7.8 (12H, aryl), 12.3 (1H, s).

yl}-propionic acid

(1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{methyl-

[1.12] {(R)-1-(4-trifluoro :;@\(\F _CH(OH)- UPLCMS X
methyl-phenyl)-ethyl]- Dr RT =0.88 min. [M+H]" =593.1

carbamoyl}-1H-pyrazol-4-

O—2Z

y)-2-hydroxyacetic acid

Synthesis:
Compound [1.1]

Prepared according to the procedure outlined in the following scheme:

v
HO, Q,
NG N . #’@"’
H

1) Me,SiCIEtOH

I\ 2) NaOH/H,0 °

N N

N

Cl Cl a al
c1]
1.1

Scheme 8

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



é- ( I2 C{\Ihg&g ﬂ;nyl) -5-(4- chloro-phenyl)-4-(1Htetrazol -
-yl me -obdd¥§320l e-3- carboxylic acid [1
-(4-fl uorophenyl?- ? met hyl - et hyl Fam de H3c cH3 NIO H RTP:CTé(.;]:;Lzr%O%(.)M[s?\}H—I] =

550.1 WO 2008/ 075012PCT/ GB2007/ 004831 46 Conpound Nunber Conpound Nane
RAL-A 17- N\1 22 R3 Analysis LCMS /1H NVR . [2 8 -42-Chl r o- t&e yl)-5-(4-
chl orgragiertraihyl acefate/haniancaslian ipigiva M;K?)thﬂp-%i)? b%'é-‘ﬁbb@aﬁl%‘x& @i g
[ (R) ~ghichi-3,6 dR/aRs-PhSHMdihe At darbdnyRMHlByrakol-4-yil-acetic acid ethyl ester (8.4mg,

8%) as a foam.

LCMS: RT = 3.448min. [M+H]" = 554.1

A solution of this ester (8.4mg, 0.015mmol) and lithium hydroxide hydrate (2.5mg, 0.06mmol)
in tetrahydrofuran/water (1:1, 6ml) was stirred at room temperature for 16 hours then
acidified by the addition of 1M hydrochloric acid. Brine was added and the mixture extracted
with dichloromethane. The organic phase was passed through a phase-separation filter and
the solution evaporated in vacuo to give the title compound [1.1] (6.4mg, 80%).

Compound [1.3]

-
e

HO, N s 1)BrCH,CO,Et HO/U\/O N\/\Q\.é:
7\ H K,CO, { H F
_N 2} LIOH / N F
e
Cl \ N
cl Cl- cl
[E1] [1.3]

To a solution of [E1] (156mg, 0.28mmol) in acetone was added potassium carbonate (26mg)
and ethyl 2-bromopropionate (11.7ul, 0.10mmol). The resulting suspension was stirred
overnight at room temperature then partitioned between dichloromethane and brine. The

organic phase was dried over anhydrous magnesium sulphate, filtered and evaporated in
vacuo. The residue was purified by column chromatography over silica (29) silica, eluting
with dichloromethane then ethyl acetate/heptane (1/1) to give 142mg of {1-(2-Chloro-
phenyl)-5-(4-chloro-phenyl)-3-[(R)-1 ~(4-trifluoromethyi-phenyl)-ethylcarbamoyl]-1H-pyrazol-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
HC|, 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-



On. Z-XRT = 3.0mn. [MH + = 636. [2.9] 1-(2-Chloro-phenyl)-5-(4-
r

chloro-p Htetrazol 5-yl net hyl ) - 1H pyr azol e- 3- | cid
[(R)-1- (h‘%yihf’sé‘?’gg%heny|) Sthyl1-anide 2.= RV < 3 3m n. JoH HCH eI
[2.10] 5- (4 Chl or o- phenyl) 1-(2- chl dgo-phenyl) - 4- (1H—tetrazo|

5-yl net hyl) -1H—Pyrazole - carboxylic ac I d E&l “Ze

tr |f| (Bifiepremelhylsyliemexyirapienate gretwl (S)-2trifiuoso thy'm"[ony'gxsﬁprﬁpwnatem
604. 1 /& de@m@) 1.57 (3H, d), 4.22 (2H, d), 5 29 (1H, t), 7.15-7.61
(111- I [2.11] 1-(2-Chl oro-phenyl)-5-(4-

chl oro phenyl) 4- (1Htetrazol 5-yl met hyl ) - 1H pyrazol e-3- carboxylic acid

[ 1- (4- bronophenyl) - propyl ] - am de
Compound [1.7]
2 HQ, Q

NG OH OH
1) NaOH
I\ °

L 8

N N 3) EtOH
Cl @Cl c c
[B1] [F1]

HO,C
. , @%
Et0,C z 4) oxalyl chloride/DMF / \ CH
— |\
N

5. NaOH
ct Cl
[F2] ©/

Scheme 9
To nitrile (35g) in ethanol (300mL) was added sodium hydroxide (23g) and the mixiure
heated to reflux overnight. After cooling 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 36g 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

2) Ac,0

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 to the residue
and the reaction cooled in an ice bath. DIPEA (0.46mL) and (R)-N—methyl-1-[4-
(trifluoromethyl)phenyllethylamine (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 fo give [1.7] as a
white solid (0.13g)



A org gm' n. i [I\/H—l] H_612. 0 (|2. 121 1-(2- Chl or o- phenyl)-5-(4-
tetrazol 5-yl net hyl ) - 1H pyr azol e- 3-
h&,ﬁyo PG4, cid
[(R)-1- (3 uoromet hyl - phenyl) -et hyl | am de LL LL 01*. é R_{bdits% 2m
[ M+H] 586 0 WO 2008/ 075012PCT/ GB4307/ 004831 47 Conpound Number Oorrpound

NarreRf A, k-N4\ R3 Analysis. LCM5 / ITHN
Compounds [1.5]-[1.6] and [1.8] were prepared from [F2 using the relevant primary or

secondary amine an analogous fashion to that described for [1.7].

Compound [1.11]

H.C
? » F Hy Q Haq__
EtO,C N F HO,C "{ FF
l i\ CH3 E 1. LDA, Mel / 3 CHS -
N’ — o
2. LIOH, THF /water
c 5/” c J: cl
[1.11]
Scheme 10

To a solution of LDA(0.58mmol) -40 in 5SmL THF was added (1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-{methyl-[(R)-1 -(4-trifluoromethyl-phenyl )-ethyl]-carbamoyi}-1H-pyrazol-4-yl)-
acetic acid ethyl ester (0.69mmol)prepared as described for [1.7] in step 4, Scheme 9) in
1mL THF, and the reaction stirred for 30 min at -40°C. Methyl iodide was added neat and the
reaction stirred a further 1.5h at this temperature. The reaction was. concentrated under
reduced pressure and purified by flash chromatography to give 100mg of the crude ester.
Lithium hydroxide (100mg) in a 1:1 mixture of THF water was added and the reaction mixture
was stirred for 72h, then partially concentrated under reduced pressure. The mixture was
acidified with1N HCI, extracted with dichloromethane, dried and purified by flash
chromatography (eluant 2 ethylacetate:1 heptane) to give the title compound (20mg) as a

white solid.

Compound [1.12

H.C
0 3 F H O HaQ,- .
Et0,C N 1. LDA, 2-benzene sulfonyl |, N F
{ on \"F oxazirdine, THF 0.,C \ F
[ N I\ CH, F
N P
2, LiOH, THF/water N
c @rc' : ci J: i
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-yl)-
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 sulfonyl-3-
oxaziridine (0.19g, 0.69mmol) in 1m! THF was added and the reaction stirred a further 2h at
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am de
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‘1V'|Ihc aci d

"LCMS$ RT# mzmlns [Mm-lh = [ MtH|

600. 1 6021 M6Lithium hydroxide (100mg) in a 1:1 mixture of THF water was added and the reaction
mixture was stirred for 2h, then partially concentrated under reduced pressure. The mixture

was acidified with 1N HCI, extracted with dichloromethane, dried and purified by flash

chromatography (eluant 2 ethylacetate:1 heptane) to give the title compound.

Compounds of general formula [2]

}cﬁéﬁi&ﬁf%ﬁﬁ acid

RE-A,
Compound 3‘{_ N Analysis
.Number Compound Name R, LCMS / 'TH NMR
RT = 3.0min. [M+H]" = 598.1
1(2-Chloro-phenyl)-5-(4- 5 (DMSO-D): 1.43 (3H,d), 4.21
chloro-phenyl)-4-(1H-tetrazol- (1Fd), 4.31 (1H,d), 5.06
[2.1] 5-yimethyl)-1H-pyrazole-3- ‘ei'i’/k@\ (1Fquin.), 7.80-7.83 (4H,m),
) . H Br 7.39-7.42 (2H,m), 7.47-7.50
carboxylic acid [1-{(4-bromo- (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- 0 (DMSO-Dy): 1.28 (6H.5), 3.03
[2.2] | 5-yimethy})-1H-pyrazole-3- Ky (2r5), 4.32 (2H.s), 7.02-7.04
S . 1 (2H,m), 7.15-7.21 (4H,m), 7.30-
carboxylic acid (1,1-dimethyl- 7.33 (2H,m), 7.39-7.62 (5H,m),
2-phenyl-ethyl)-amide 7.63-7.67 (1H,m).




1- (2- Chl or o- phenyl ) - 5- (4-
chl or o- phgayhisidrsqidH t et razol 5-yl met hyl ) - 1H- pyr azol e- 3- weEF€B¥dohoeussci d

[ 143, 4- difl uoro-phenylyethyn-amde u_c.) Z-1 RT = 3.0mn. [MH = 554.1
[2.17] 1-(2-Chloro-phenyl)-5-(4- chl4d o-phenyl)-4-(1Htetrazol -
5-y| net hyl )- 1 -I-pyra7n| e-3- _car hnvy! i c—acid [(R} 1 (3_
flugro-phenyl)-ethylj-amde u_ 0.,§. z-=-4. RT}|= 3.0mn. [MtH = 536
WO 2008/ 07501PPCT/ GB2007/ 004831 48 ConpounfyNabef , Conpound Name
Compound N Analysis
Number Compound Name R, LCMS / 'H NMR
1-(2-Chloro-phenyl)-5-(4-
CH,

chloro-phenyl)-4-(1H-tetrazol-

" ,{( : . +
[2.3] 5-yimethyl)-1H-pyrazole-3- E/\©\ RT = 3.2min. [M+H]" = 598.0
carboxylic acid [(R)-1-(4- er
bromo-phenyl)-ethyl]-amide
1-(2-Chloro-phenyl)-5-(4-
04 chloro-phenyl)-4-(1H-tetrazol- £ s
[24] 5-ylmethyl)-1H-pyrazole-3- E RT = 3.1min. [M+H]" = 598.0
carboxylic acid [(S)-1-(4- 8r
bromo-phenyl)-ethyl}-amide
5-(4-Chloro-phenyl)-1-(2- R
= 3.3 min. =564.1
chloro-phenyl)-4-(2H-tetrazol- F | RT=3.3min. [M]
pheny HaQ e & (CDCls): 1.52 (6H, 5), 3.17
[2.5] 5-ylmeth'yl)-1.H-pyrazole-3~ ,s’\,? 2, 439 (2H, 5). 691 .08
carboxylic acid [2-(4-fluoro- H (3H, m), 7.13-7.50 (9H, m), 14.9
phenyl)-1,1-dimethyl-ethyl]- (1H, br s).
amide
= 3.3 min. [M]" = 586.1
5-(4-Chloro-phenyl)-1-(2- N BRTCD';’ m1'“4$M:15H : .
chloro-phenyl)-4-(2H-tetrazol- | ¢ : (CDCly): 1.47 (3H, d), 4.
N (1H, d), 4.32 (2H, dd), 5.17 (1H,
[2.6] 5-ylmethyl)-1H-pyrazole-3- ,{, F| ), 7.32 (2H, d), 7.42 (2H, ),
carboxylic acid [(R)-1-(4- LF 7.40.7.62 (BH. m), 7.67 (2H, ),
trifluoromethyl-phenyl)-ethyl]- 7.73-7.77 (1H, m), 8.91 (H, d),
amide 15.9 (1H, bs).
1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
[2.7] P

5-yimethyl)-1H-pyrazole-3-
carboxylic acid [1-(4-fluoro-
phenyl)-1-methyi-ethyl]-amide

RT = 3.1min. [M+H]" = 550.1
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dgfrsdiaH tetrazol 5-yl net hyl) - 1H pyr azol e- 3- m{/@g%y-}/‘,@sﬁm d

| uor o- phenyl ) -et hyl | -am de 54.
46
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3. 1mn. [ MtH
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aecar-hos
T3

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

~

- chl or o- 3

Compound
Number

fl uor o- phenyl) - et hyl

Compound Name

o-phenyl )-4-(2H-tetrazol S=ylpethyl )} -1
| -am de

ol 2
\*l J

= 3.1nin. |

Analysis

U'IC)

Yy
M1]

72.

LCMS / 'H NMR

ol
CT U

[2.9]

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

RT = 3.0min. [M+H]" =536.

[2.9]

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

RT = 3.3min. [M+H]"

=552.1

[2.10]

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

(11H, m).

RT = 3.2 min. [M]’ = 604.1
& (CDCla): 1.57 (3H, d), 4.22
(2H, d), 5.29 (1H, 1), 7.15-7.61

[2.11]

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

Tz
[}
=

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

612.0

[2.12]

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

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




[ 2. 20]

1- (2- Ch

| or o- phenyl ) - 5- (4-

chl or o- phwoydodseysgizH t et razol 5-yl net hyl ) - 1H pyr azol e- 3- m@EroR208b/Heassci d

[ 1- (4- brono- 2-fluoro-phenyl)-ethyl]-
616.0 [

1] 1-

(2-Cnhl oro- phenyl)

amde HF O Br
5- (47

A (DL + o4 et

chl o6
4{1-
n

[(R)-
2.8m
chl o}

[(R)

2.
phemyh)
(4- bro
[ +

Gy )
1'P‘L§nt§b'r

§b§>rr\.>

Y
b
1]

o-

= \LII‘LCLIQLUIU yIIICL
4-trifluoronethyl-3
= 587.0 [2.223 1-(2-Ch
-4-(2H—tetrazo| 5-yl met

df chl ot SmpBAAYINanfs hY! |

Iy= )'1H p)’I al
- pyri dél)-eth
or of phy

hy |

- am deRE

pyrazo

RT = 3. 1mn.

' yI]--;im'de cH3
A, - 5t (
| e- 3-
Oom

4-
c aAp

[ M+1] +

cF3 RT

¥isi ¢ aci d
Z-=1TIt
LCMS/ HNMR

[2.13]

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

cH,
ES )\@u
N
H Cl

RT = 3.3min. [M+H]* = 588.0

[2.14]

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

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

Ir—=

RT = 3.3min. [M+H]

=600.1

[2.16]

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

RT = 3.0min. [M+H]"

=536.1




= 3.4mn. [Mr1l]-1. = 588.0 WD 2008/ 075012PCT/ GB2007/ 004831 49 Conpound
Nunber Cqoggal 7gﬁ)ge I ---N5(211-A2 R3 Anal ysis LCVS / 1Hpidit:rd076blas31
1- (2- Chl or o- phenyl)-5-(4- chl oro-pheng/l )-4-(2Htetrazol -
5-yl met hyl ) - 1H-pyrazol e-3- carboxyliésacid [(R)- 1 (3-

fl uore-—4-chloro nhgn\l’l\ et h\l||:\m de-CH-E3—0—ci—RF 33 [M:q:_:_jsq_e_o
[2.24] 1-(2-CHhl oro- phenyl) 5 (4- chljoro-phenyl)-4-{(2Htetrazol -
5-yl et hyl ) - 1H pyrazol e- 3- carboxyl ilc acji d R{-R),- 1-{( 3-
chl of @ofngou@rio- phenyl ) et hyl]- am dg §~N\ Analysis
Number Compound Name R, LCMS / H NMR
1-(2-Chloro-phenyl)-5-(4- cH
3
2.18] chloro-phenyl)-4-(1H-tetrazol- ‘g’\N F
' 5-yimethyl)-1H-pyrazole-3- i RT = 3.1min. [M+H]" = 554.1
carboxylic acid [1-(3,5- E
difluoro-phenyl)-ethyl]-amide
5-(4-Chloro-phenyl)-1-(2-
CH,

chloro-phenyl)-4-(2H-tetrazol- .
[2.19] ES F | RT = 3.1min. [M+1]* = 572.0
5-ylmethyl)-1H-pyrazole-3-

I--Z

carboxylic acid [1-(4-chloro-3- ¢
fluoro-phenyl)-ethyl}-amide

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

chloro-phenyl)-4-(2H-tetrazol-

[2.20] ¥ RT = 3.1min. [M+1]+ = 616.0

5-yImethyl)-1H-pyrazole-3- E

carboxylic acid [1-(4-bromo- F Br
2-fluoro-phenyl)-ethyl]-amide
1-(2-Chloro-phenyl)-5-(4-

chloro-phenyl)-4-(2H-tetrazol-
[2.21] 5-ylmethyl)-1H-pyrazole-3- & N |

carboxylic acid [(R)-1-(4- H
bromo-4-trifluoromethyl-3-

X
7 RT = 2.8min [M+1]+ = 587.0

pyridyl)-ethyl]-amide

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(2H-tetrazol- ¥
5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1~(3,4-
dichloro-phenyl)-ethyl}-amide

reei()
I
9

[2.22] RT = 3.4min. [M+1]+ = 588.0

I—Z

Ci
Cl




ci R =3.2mn. [M1]+ = 570.0 [2.25] 1-(2-Chloro-phenyl)-5-(4-

0
p H-tetrazol 5-yl met hyl ) - 1H pyrazol e- 3- I d
(hﬁﬁyﬁlﬁ’%sé@gé%henyl) ethyll-amde 5 2Z) (>111, Z-I W/é.ﬁmwb&ﬁf 2m n.

c

[

[ M+1] - 554.0 [2.26] 1-(2-Chloro-p®enyl)-5-(4-

chl or-g-_phe.nyJF)-A-_ez-H»t-e-t_La;gL-—s-yLn%t )t pyrazote—3-—carbexye—ae
[(R)41-(4- trifluoronethoxyl-phenyl)t ethyl Famde €H 5 OCF3 RI = 3. 3m n.
[ MF1]]-1- = 602{0 [2.27] 1-(2-Chloro-phenyl) RQ—A24-
chl ol ceghgsvrd) [ 4- (1H-tetrazol - 5-ylneth NlH— pyr arol e- 3- E\WR{%@” i c aci

met hyl 'Mmér - M*&BH&&%&'W&:RQXV' pheny1) - Set hylli{am de

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

chloro-phenyl)-4-(2H-tetrazol- C;:Ha
[2.23] 5-ylmethyl)-1H-pyrazole-3- X N
carboxylic acid [(R)-1-(3- H Cl
fluoro-4-chloro-phenyl)-ethyl}-

14
hl or o-
(R -1-

[®X

LCMS/'H NMR

RT = 3.3min. [M+1]+ = §70.0

amide
1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(2H-tetrazol-
[2.24] 5-yimethyl)-1H-pyrazole-3- & N

carboxylic acid [(R)-1-(3- H F
chloro-4-fluoro-phenyl)-ethyl]- Ci

RT = 3.2min. M+1}+ = 570.0

amide

1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(2H-tetrazol- ‘;.4

N
5-yimethyl)-1H-pyrazole-3- ﬁ/D RT = 3.2min. [M+1]+ = 554.0
carboxylic acid [(R)-1-(3-

chloro-phenyl)-ethyl]-amide

]
I
(2]

[2.25]

1-(2-Chloro-phenyt)-5-(4-
chloro-phenyl)-4-(2H-tetrazol-
1224l Syimethyl)-Iripyrazole-S- ELE/\Q\ RT = 3.3min. [M+1]+ = 602.0
carboxylic acid [(R)-1-(4-

trifluoromethoxyl-phenyl)-
ethyl}-amide
1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-
[2.27] | 5-yimethyl)-1H-pyrazole-3- Q‘rlﬂﬁ@\ |

carboxylic acid methyl-[(R)-1- CH, RT = 3.3min. [M+1}+ =616
(4-trifluoromethoxy-phenyt)-

ethyl}l-amide




CH:3: 5 HIOCF3 RI = 3.3mn. [Mg+ = 616 WD 2008/ 075012PCT/ GB2007/ 004831
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[ 2. 28]
50
Ri-A,
Compound SLN\ Analysis
Number Compound Name R, LCMS / "H NMR
1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol- ?Hs
[2.28] 5-yimethyl)-1H-pyrazole-3- & '}1/\©\ .
CH RT = 3.1 min. [M+1]+ = 684

carboxylic acid methyl-[(R)-1- 8 F
(3-chloro-4-fluoro-phenyl)- a
ethyl]-amide

Synthesis:

Compound [2.1]

Prepared according to the procedure outlined in the following scheme:

Q N> < >'Br
NC N
|

NaNz/Me,NH.HCI
/ N DMF, 1000C
N’ >
cl c
[C1]
Scheme 11

Sodium azide (50mg, 0.77mmol) and dimethylamonium hydrochloride (100mg, 1.22mmol)
were added to a solution of [C1] (60mg, 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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Synthesis of 1-(3-Fluoro-4-trifluoromethyl-phenyl)-ethylamine.

A flask containing 3-fluoro-4-trifluoromethyl 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 exiracted with ethyl acetate. The
combined organic phases were dried over Na,SQO,, filtered, and evaporated to give 1-(3~
fluoro-4-trifluoromethyl-phenyl)-ethanol. 'H NMR & (CDCls): 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 chloride (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, ), 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 § (CDCls): 1.53 (3H, d), 4.62 (1H, q), 7.07 (d, 1H), 7.15 (1H, dt), 7.41
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C- Azi do- G (2-fl uoro- 4- brono- phenyl ) mret hyl amine (0.35 g, 1.43 mmol) was
added triphenyl phospine (0.45 g, 1.72 mmol), 2N HC (2 nlL), and THF (2
m.). The reaction m xture was stirred at r.t. for 2h and the reaction
guenched with NaHCO3 (10 nlL) and pH adjusted to 8, extracted with

di chl oronet hane (2 x 30 nL) and washed with brine. The conbi ned organic
phases were dried over Na2SO4, filtered and evaporated yielding the crude
product. Purification by chromatography (silica, EtOAc/Heptane, 1:1,

foll owed by CH2C12/ MeOH 9:1 and with addition of a SCX colon) yielded 93 ng
(30 %9 of 1-(2-Fluoro-4- brono-phenyl)-ethylamne. 1H NVR 5 (CDCl 3): 1.44
(3H, d), 2.48 (2H, br s), 4.41 (1H q), 7.19-7.40 (3H, m. The sane
procedure was used for synthesis of

1- (3-Fl uoro-4-chl oro-phenyl)-ethylamine. 1H NMR 5 (CDClI 3): 1.38 (3H, d),
1.89 (2H, br s), 4.14 (1H q), 7.09 (1H, d), 7.20 (1H, d), 7.35 (1H, t).
Compound [3.1] 1-(2-Chloro-Dhenvl)-5-(4-ch

| or o- phenvl)-4-(1Htetrazol -5-vlmet hoxv)-1H -Pvrazol e-3-carboxylic acid
11R)- 1- (4-trifluoronet hyl - phenvi yethvll -am de




Schenme 11 To compound [Gl] (2.83g, prepared as described in W2006/035310)
i n di chl qygBsgipss2(40mL) was added DI PEA (2.8nl) and aqggifesaofvsiside
(1.45nL) and the reaction stirred overnight at roomtenperature, washed
with citric acid, brine and dried, afd concentrated to a vol ume of 10ni.
Hept ane (40nlL) was added and the groduct precipitated. Filtration and
drying in vacuo \ave 2.8g of corrﬁgiund R]. To [@R] (200ng) a¥td HOBt
(102ng) in di}hl oror pted EDAC (147ng) a i

stirring

for 40m n_was /added (R) 1(4-(tri aret hyl ) phenyl ] et Nne) 10ng) and
t he react S N’F’red overni ght ' t enp—conc le n vacto @hd

puri fi@d ' chri ,ography tQy ; 36Nty of am ichf was treated with
pot assi um car f ('42rrg) in met ha (5m) for oR at Iterrp, partially
concent r at ed, F‘lled with di[®%H d extracted wit chisair oet hane.

The organic phase was dried and concentrat ed to give 115ng of [G3]. To a
solution of [Gl] (65ng) Icn:, acetone was addegispronpacetonitrile (9.6 ILL)

and pot assi umNEQBon e and the mXtucg sti rped 8’i‘/sern| ght at room

dlchloronethaﬂ bri or gani ¢ phase

I § i ch was then
treated w utIt| noxi de (30ngj—’tr| met 23FF1, L) at 160

degrees for 2Cm cr owave oven. Ang &he resi due was
purified by chro raﬁ&xjy to give 2.5nmg of the @(e compound. LCMS RT =
3.2min. [MtH = 60271 Conpounds of general fornul 41BFr epared vi a

I nternmedi ate [ A2] using the sane procedure as outlined in Schene (6) and
Scheme (10) and descri bed for con%%r Bihel#s 11. WO

2008/ 075012PCT/ GB2007/ 004831 was prepared in a simlar manner to
2t | oo o e e T PRIGHBORE |
Anal y4f#@mL) 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)phenyl]ethylamine) (110mg) and the reaction stirred overnight at

room temp, concentrated in vacuo and purified by chromatography to give 156mg of amide,
which was treated with potassium carbonate (42mg) in methanol (6mL) for 2h at room temp,
partially concentrated, acidified with dil HCl and extracted with dichloromethane. The organic
phase was dried and concentrated to give 115mg of [G3]. To a solution of [G1] (656mg) in
acetone was added bromoacetonitrile (9.6 pL) and potassium carbonate (35mg) and the
mixture stirred overnight at room temp then partitioned between dichioromethane and brine.
The organic phase was isolated, dried and concentrated to give 60mg of [G4], which was
then treated with tributyltinoxide (30mg), trimethylsilylazide (23ulL) at 160 degrees for 10min
in a microwave oven. An aliquot of the residue was purified by chromatographty to give
2.5mg of the title compound. '

LCMS RT = 3.2min. [M+H]" = 602.1
Compounds of general formula [4]

Prepared via intermediate [A2] using the same procedure as outlined in Scheme (6) and
Scheme (10) and described for compound [2.1].




LCMS / 1H NVR , [4.1] 1-(2-Flouro-phenyl)-5-(4-
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[A2] was prepared in a similar manner to intermediate [A1] but where 2-
chlorophenylhydrazine was replaced by 2-flourophenylhydrazine

3- carboxylic acid
Y H cH3

R3-A
s 2 Mo
Compound g‘N

Number Compound Name

Analysis
LCMS / 'H NMR

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

[4.1]
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R3
o,
/\©\ RT = 3.0min. [M+H]* =570.1

1-(2-Flouro-phenyl)-5-(4-
chloro-phenyl)-4-(1H-tetrazol-

triluoromethoxy-phenyl)-
ethyl]-amide

4.2 5-ylmethyl)-1H-pyrazole-3- N
2 ymethyl)-Ar-pyre '5/\@ RT = 3.1min. [M+H]" = 586.1
carboxylic acid {(R)-1-(4- OCF,
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Compound 3L N Analysis
Number Compound Name R, LCMS / 'H NMR

1-(2-Flouro-phenyl)-5-(4- oH

T 3
[4.3] chloro-phenyi)-4-(1H-tetrazol- *"{\N ;
] 5-yimethyl)-1H-pyrazole-3- ;L/\Q RT = 2.9min. [M+H]" =520.1
carboxylic acid [(R)-1-(3- F

flouro-phenyl)-ethyll-amide

Compound [5.1]
1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-4-(1H-tetrazol-5-yimethoxy)-1H
-pyrazole-3-carboxylic acid [(R)-1-(4-trifluoromethyl-phenyl)-ethyll-amide
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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)phenyljethylamine) (110mg) and the reaction stirred overnight at
room temp, concentrated in vacuo and purified by chromatography to give 156mg of amide,

Scheme 12
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[A3] was prepared in a similar manner to intermediate [B1] but where 2-
chlorophenylhydrazine was replaced by 2-flourophenylhydrazine
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Number Compound Name UPLCMS

5-(4-Chloro-phenyl)-1-(2-
flouro-phenyl)-4-(2H-tetrazol-
5-ylmethyl)-1H-pyrazole-3- ES
carboxylic acid [(R)-1-(4-
trifluoromethyi-phenyl)-ethyl}-

[6.1]

I—=Z

R3
GHy
/\©\ RT = 1.4min. [M+H]" = 546.1
CF,

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

flouro-phenyl)-4-(2H-tetrazol-

X
6.2 5-ylmethyl)-1H-pyrazole-3- N
[6.2] yimethyl)-1H-py Q,/\©\ RT = 1.4min, [M+H]* = 562.1

carboxylic acid [(R)-1-(4-
trifluoromethoxy-phenyl)-

ethyl]-amide

Biological data:

Compounds were tested in the functional Cannabinoid Receptor-1 assay described below,
and their ICsp 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]], [4.11, [4.2], [4.3], [6.1],
[6.1], [6.2] had IC5 value lower than 0.30 pM.

Compounds [1.2], [1.8], [2.4], [2.7] had ICs value between 0.3 yM 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 pcDNAS3.1
(Invitrogen).
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Functional activities of the above examples of compounds of the invention were assessed in

vitro by measuring their ability to inhibit CP55940-induced [**S]JGTPyS 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

Ultra 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

[3S]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,

RPNQO0001 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 uM 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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R4 and R5 independently -R9, -CN, -F, -d, -Br, -0R9, -NR7R8, -NR7CORSG,
-NR7S02R6, -COR6, -SRI, -SOR9 or -S02R6; R6 is Cl-C4 al kyl, cycloal kyl,
-CF3 or -NR7R8; R7 and R8 are independently hydrogen, Cl1-C4 al kyl or
cycloal kyl; RO is hydrogen, Cl-C4 al kyl, cycloalkyl, or fully or partially
fluorinated C1-C4 alkyl; RL is (i) a bond, or (ii) -(CH2)alli (CH2)b-
wherein a GlME: are i ndependently 0, 1, 2 or 3 provided that a+b is not
greater than 4; or (iii) -CRo)(Ri)-* -C(RL0)(R11) CH2-*,
-C(R10) (R11) CH2-0-*, 62 -CH2C(R10)(R11)-*, -CH2C(R10)(R11)-0-*,
- CH2- 0- C( R1-0) ( Rh spmpownd of fgnria|l], Rir a)sal- [GidPaté, sovats, esingle dreantiomer ol cat ed
by an ast egjligKihkieopt t ached to the pyrazole ring R2 is a divalent radical of
formula -QL-[A4]-[@]- A 1 is a nonocyclic carbocyclic or nmonocyclic
het erocyclic ring, having 3 to 8 ring atons, optionally substituted with
one or nore of -F, -d, -Br, -CN, -CF3, Cl-0 al kR:Aycl oal kyl, -0R9, oxo,
or -NR7R8; v is 1; wis 0 or 1; wherp wks O, s -C(RoO)(RIi)-,
-CH2- C(R10) (R11)-CH2-, or in either "driehtation “C(R10) (R11 )CH2-, or
- CH2-B- ((R10) (R11) -; and when wis 1, (i)yQyis -R{R13)(RLl4)-,
-CH2-C(R13) (R14)-CH2-, or in either or|eftatinn R13) (R14) CH2-, or
-CH2-B-C(R13) (R14) - and @R » § 1)N” or in either orientation
-C(R10) (R1) - B-, -B—CHZ-C(Rlé) , -BC(Rip) (Rii)- CH2- or
- CH2- B- C(R10) (R11) -; or (ii)g -C(Rioga Pi)-, -CH@)C(R10) (R11)-CH2-, or
in either orientation S A,

WHEREIN:

A, is -COOH, or tetrazolyl, and A, is hydrogen, -COOH, 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;

R4 and Rs independently -Ry, -CN, -F, -Cl, -Br, -OR,, -NR;Rg, -NR;CORg,
-NR7SO;R¢, -CORg, -SRy, -SOR, or -SO,Rg;

Rs is C-C4 alkyl, cycloalkyl, -CF5 or -NR;Rg;

R; and Rg are independently hydrogen, C-C, alky! or cycloalkyl.

Re is hydrogen, C;-C, alkyl, cycloalkyl, or fully or partially fluorinated C,-C,alkyl;
Riis (i)abond, or

(ii) «(CH;)aB1(CH,)- wherein a and b are independently 0, 1, 2 or 3 provided
that a+b is not greater than 4; or

(iii) —=C(R10)(R11)-*, =C(R10)(R11)-0O-*, ~C(R10)}(R11)CH,-*, ~C(R10)(R11)CH,-O-*,



C(R10) (R1 i)CH2-B-, or -CH2-B-C(R10)(R11)- and @ is -C(R13)(R14)-, or in
either orientation -C(R13)(R14)-B-, -B-CH2-C(R13)(R14)-,

-BC(R13) (R14) - CH2-, or -CH2- B—C(R13)(g§4) Bis -0-, -CHO)-, -Sx2-, -CH
or -NR7-; Bl when present is - , -0-, -S—, -SO, -S2-, -CH2-,-CHOH or
- NR7; RL0 is hydrogen and R11 |s (C1- CB) al kyl; or R10 and R11 are both

(C1-C3) al kyl; %Hg@(g1 )Rl_’LC rzgw (Fqg)e@he.tcm_otc(m@ @t*b&n atom to which
C5).c

h d Ri4
TRt TS pondiegtaf B af ek s aeh er.

C3) al kyl ; or Rhg mrakolRlihg aken t oget her with the carbon atomto which they
are attached forma (C3-05)cycl oaI kyl ring. 63 2. A conpound as cl ai nmed
inclaiml wherein in the phen ring carrying R4 and R5, R4 is hydrogen
and R5 i sRpis a diwalprfrradigaaf fq rmﬁ'at'@r PaiRdw; and wherein the ring A3 is
phenyl or 6-nmenbered heteroaryl, and in ring A3 R4 is hydrogen and R5 is in

e TN POl b B e T A e AR RS R T BT 2
i s i ndependent tiyg slehecbgtibniiiyo substituted eith oné or moké aindf, -@J -Br, &N, ACEonpound as

clainmed in anya0 radical -R1- is (i)
-Q(Rio)(R1)- * G Et%@ ﬁ?ﬁ%ﬂ 63:’%@(}5’«‘0";?%%) 0-CH2-*, and R10 is hydrogen
and R11 is et hyI or R10 and R11 are both nmethyl; or RL0O and R11 taken
together with t,m carbon atomto which they are attached forma cycl opropyl
ring; or (ii) RLTs -(CH2)aBi (CH2)b-, and Bl is -CH2- or -0-; or (iii) -Ril-
is -CH2-, -CH(CH3)-, -CH(OH)-, -CH20-* wherein the bond indi cated by an
asterisk is attvaish)adto t he pyrazol e ring, or -CH20OCH2-. 6. A compound as
claimed in any of clains 2 to 5 wherein, in the radical R2, R10 is hydrogen
and R11 is neth or RL0 and R11 are both met hyl ; or R10 and R11 taken
together with whendaﬁdbr%a% ofr(Rio)(Rh)- CTPHhGS/RmXBnhQHa'Cﬁé@ githein a cycl opr opyl

ring; and R13 gfshiftkh _@(Rd)(rpg?gﬂg.dgpt_d;mz-lg;@tm(g@j)oranaet hyl ; or R13 and Rl14

are both methyl; or R13 and 4 taken together with the carbon atomto
whi ch they are attached forma cyclopropyl ring. 7. A conpound as clai ned
in claim6 whewmhenwism,the radical R2, A4 when present is a dival ent

pi peridine, pi peraz t Spl(gﬁbaﬁlﬂﬁ‘@e lcgﬂﬁg@ﬂ%@tdr%’%%r%ﬁtﬁﬁ on one

of the ring ni troge ut ane opent ane,

cycl ohexane, cycl oheBtRméRKH2 a5 ;ﬁ'%‘?ﬂlﬁf{ne aﬂﬁ%@t‘él_ (Bro)(Bﬂdh Q&I ent
phenyl ene or ”DnOCYFh'élfheh@ﬂi@ﬂétﬂfn)dcﬂR%) igalB-QRY-OMR J(RAMM, SB-or 6 ring

atons, optionally s i u W th 5 as defined in claiml. 8.
A compound as cl ai ngai Wt:{ X% 'Pa$ 3 er%in the radical -R2- is
selected from 64 wherein the bond attached to the amde nitrogen is

i ndi cated by an ast gx 0 bstituted
by -F, -0 7 ar )bsﬁsé@%&) e) o b( (R e P}'h%%ﬂ&'e%“wmme or

SO2R6, wherein R6 i sSCORueXR¥iHeyB-, oEyeHyBt 1q)(ﬁ?ur)7m %r@ﬁuy)ﬂ?m)gen Cl- ¢4
al kyl or -CF3, and KyinateRichtation LEERENRENME- Y-BheHL-CtRY)(R],)-CB-C4 al kyl . 9.

A conpound as cl ai mE??Rw)QR W}Pf c():rl %I—E?B- (IIR )(QM\‘\herel n I's hydrogen.

B is —-O-, -CH(OH)-, -SO,-, -CH,- or -NR¢-;
B; when present is -CO-, -O-, -S-, -SO-, -SO_-, -CH;-,~CHOH- or -NRy;

R1o is hydrogen and Ry4 is (C4-Cj)alkyl; or Ryo and Ry, are both (C4-Cs)alkyl; or Ry
and Ry, taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl ring; and

R4; and Ry4 are independently hydrogen or (C4-C3)alkyl; or Ry and Ry4 are both (Cs-
Cs)alkyl; or Ry3 and Ry, taken together with the carbon atom to which they are

attached form a (C;-Cs)cycloalkyl ring.



10. A compound as clainmed in any of clains 2 to 6 wherein the radical
-C(=0)-N(R3) -R2-A2 has formula (E): O Li 1 wherein R10 and R11 are as
defined in claim1, and R18 and R19 a i ndependently sel ected from
hydrogen, (Cl-C6)al kyl, -F, - -Br. -d, -OCH3, -CH3, -CN, -COCH,
tetrazolyl, and (Cl- C6) al kyI sul fonyl 11. A conpound as clainmed in claim
10 wherein R10 is hydrogen or nethyl, R11 is met hyI or et hyI and R16 and

R19 are independently selected from hydro Br, -CN, -CF3,
-0CF3, and - SoAcPmpoynd asclaimasdn sipimd \meﬁ'ﬁératherp*@ﬁyl je camyERiEndo 11

wher ei n Aﬁs 'R54 |§ ﬁ&draééﬂ ad R5 i53n the FePaBesIfich BS-(CHAL-BAY Wﬁer‘élirﬁih@rﬂaﬁl_héw ng

formula (1A sal t drate, solvate, si ngI e enantionmer or oxi de
t her eof : @enmlﬁén?mbmd heterearylpand incingdq)Rs 1s hyglipgemsgnd Rsigibthe: wher ei n
t he bond bmqgg@st,mtgy@qz)asterl sk is attached to the pyrazole ring, or
-CH20CH2-; R10 is hydrogen and R11 is nethyl; or R10 and R11 are both
met hyl ; or R10 and R11 taken together with the carbon atomto which they

are attached fﬂrcm@ogﬂd:éé)aém |nrclaﬂﬁ72 WHereilRp arlddq akehchR®. are i ndependently
sel ected from hydrogen, -F, -C; and R18 and R19 are independently

sel ected from hydrogen, -F, -CI, Br CN CF3, -0CF3, and -S02CH3. 14. A

conpound gs cl AicBRoliRd & anhméﬁn\@imey\mqé?éiﬂ R:Ss Madpsrarntpssledidd from met hyl
and the stereochem cal configuration at the carbon to which R10 and Rl1 are

attached hydregen, 15 -CN andmfdund as claimed in claim 1 selected fromthe
group consisting of:

[3-[ (R) - 1-(4-Brono-phenyl) - et hyl car banoy1] - 42 chl or o- phenyl) 5-(4-chl oro-
phenyl )- % H_pﬁrcgmppuqd 9% 9'9@@‘%/ ip aagloaclalmSZto wherein the radical

(1-(2- Chl gg orsqheng(lR)1 )@11 )4» cb pa j}eﬁnp@ﬁv Lécﬁo)Fm?)td);dHZH Bhd R |§'h§laﬂo§éh10r 0
rrethl-phe@a/ )-eth % razo yl) acetlcal
1- ( 2- Chl ofRA Brdaiin h O(LRW:?ﬂcb o0-35p eal ryethyl( o Rv&nf Rrolaken {ngstherwith - 1+ pyr az
ol e- 3-  cafasyidrcatanitd whicRhdy 4rd-ditabRédrofin GliyBIbBrapIaiRg, br @) Ryls! - ani de,
—(CHg)aB1(CH2)b-, and B;is —CH,- or —O-; or (III) -R4- is -CHg-, -CH(CH::,)—, -CH(OH)-,
-CH,0O-* wherein the bond indicated by an asterisk is attached to the pyrazole ring, or

-CH,OCH,-.

6. A compound as claimed in any of claims 2 to 5 wherein, in the radical R;, Ry
is hydrogen and R, is methyl; or Ry and Ry are both methyl; or Ryg and Rq taken
together with the carbon atom to which they are attached form a cyclopropy! ring; and
Ri3 and Ry, are independently hydrogen or methyl; or Ry3 and Ry, are both methyl; or
Ri3 and R4 taken together with the carbon atom to which they are attached form a

cyclopropyl ring.

7. A compound as claimed in claim 6 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 R4 and/or Rg as defined in claim 1.

8. A compound as claimed in claim 6 or claim 7 wherein the radical —R- is

selected from
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1- (2- Fl our o- phenyl) - 5- (4-chl or o- phenyl)-4-(1Htetrazol -5-yl net hyl ) -1H pyraz
ol e-3- carboxylic acid KR)-1-(4-trifl qromet hoxy-phenyl)-ethyl yam de,

{1- (2- Chl oro- phenyl)-5-(4-chl oro-phenyl)-3-[ (R -1-(4-trifluoronethyl-p
heny1l) - et hyl car banoy1] - 1H pyrazol - 4-yl1}-acetic acid,

1- (2- Chl or o-gahenyl) - 5- (4- chl or o- phenyl) - 4- (1H-tetrazol - Hy neHyyl ) - 1H pyraz
ol e-3- carboxylic acid ¢ cH .

met hyl - [ (RL-%<(4-tr i f | uo? ouet o eny1) -ethyl | e,
5- (4-Chl or o- phée 1- (2% ehhqro-phetyl) - 4~ 2 t+€Xaz0l - 5-yl me 1H pyraz
ol e-3- carboxyl id [(R-1-(4-trifluoromet hyl - phenyPdet hyl\ani de,

1- (2- Chl or o- pheny”T) - 5- (4-chl or o- phenyl) -4- (1Htetrazol - 5-yl met hyl ) - 1H pyr az
ol e-3- carboxylic acid [(R)-1-(3-trifluoronethyl-phenyl)-ethyg-am de,

1- (2-Fl - pk B (A _ .5 S1H
ol o3 carBiErifihe o diaciid e BRI ke ol B Aur syl ng: b PV 2
1- ( 2- Chl opbemtheng iay®pfidaatlibersobstitetes by —B.--C2HBt, eENazlifs; 6+-@L atiyihy| ) - 1H pyr az

ol e-3- car 6 aeid F (4-&4 if | Y|~ | )= yl ]-am de,

1- (2- Chl of gaﬁéwl)ﬁ% ?)EP( ﬁl?ﬁaoof}p éﬁ?l%%&w %)g;f |rc éigicg(s [)%y%}?aﬁ&’hyl )-1Hpyraz
ol e- 3- calNPbRyIReds hydrdgen, C4-C, alkyl or -CF;, and R; and Ry are independently

met hyl - [ ( -(3-chl gr - fluoro-phenyl) - et hyl Fam de, 1-(2-Ch

| or o- phen@?égéfﬁﬂgh%gﬁéﬁpheny1) -4-(1H-tetrazol -5-yl nmet hyl ) - 1H pyr azol e- 3-
carboxylic acid [(R)-1-(3-fluoro-phenyl)-ethyl]-am de,

o1 53 ool oy el A EPAAEL T b S X R LA B RIWIGRIIL )t P

salts, hydrates and solvates thereof. 16. A pharnmaceutical conposition
conprisinga,a c i | . r i clai ns, together
wth one g(r) rm?‘en&p agﬂgégﬁhﬂ(}%ﬁﬁ" cogg%f'ﬁ%?téggz‘f&]refeg'r?%eggdlgélci pients. 17. A
conpound &S(=€)dN(Re)eRi-A, asfoofiulgl(B):ms 1 to 15 for use in the treatment of
di seases or conditions direct ld or indirectly associated with obesity and
overwei ght selected from netab®l i dHsyndrone, type 2 di abetes,

cardi ovascul ar di sease, netabol noimy,g et abol i ¢ di sease or

di sorder, or liver disease; or/for X e treatnment of an eating

di sorder, an addictive disorder, R nentel @ %or der, a neurol ogi cal

di sorders, sexual dysfunction, repr dduct i ve ¥sfunction, liver disease or
fibrosis-related di sease. (E)

d

wherein Rio and Ry are as defined in claim 1, and Rqg and Rqg are independently
selected from hydrogen, (C;-Cs)alkyl, -F, -CF3, -OCF3, -Br. -Cl, -OCHs;, -CH3, -CN,
—COOH, tetrazolyl, and (C4-Cg)alkylsulfonyl.

11. A compound as claimed in claim 10 wherein Ry, is hydrogen or methyl, R4 is
methyl or ethyl, and R;s and R4g are independently selected from hydrogen, -F, -ClI, -
Br, -CN, -CF3, -OCF3, and -302CH3.

12. A compound as claimed in any of claims 2 to 11 wherein A, is tetrazolyl.

13. A compound as claimed in claim 1 having formula (IA) or a salt, hydrate,

solvate, single enantiomer or N-oxide thereof:
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(IA)

wherein
-R¢- is —CH,-, -CH(OH)-, -CH(CHz)-, -CH,O-* wherein the bond indicated by an
asterisk is attached to the pyrazole ring, or -CH,OCH,-;

R1¢ is hydrogen and R4 is methyl; or Ryo and Ry are both methyl; or Rig and R4
taken together with the carbon atom to which they are attached form a cyclopropyl
ring;

Rs, Rs, R4 and Rs’ are independently selected from hydrogen, -F, -CN and —-ClI; and

Ris and Ryg are independently selected from hydrogen, -F, -Cl, -Br, -CN, CF3, -OCF;,
and ‘SOZCH3.

14. A compound as claimed in claim 13 wherein Ry is hydrogen and R4 is
methyl and the stereochemical configuration at the carbon to which Ry and Ry are
attached is R.

15. A compound as claimed in claim 1 selected from the group consisting of:

[3-[(R)-1-(4-Bromo-phenyl)-ethylcarbamoyl]-1-(2-chloro-phenyl)-5-(4-chioro-phenyl)-
1H-pyrazol-4-yl]-acetic acid,
(1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-3-{methyl-[(R)-1-(4-trifluoro
methyl-phenyl)-ethyl]-carbamoyl}-1H-pyrazol-4-yl)-acetic acid,
1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-4-(2H-tetrazol-5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(3-fluoro-4-chloro-phenyl)-ethyl]-amide,
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1-(2-Flouro-phenyl)-5-(4-chloro-phenyl)-4-(1H-tetrazol-5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(4-trifluoromethoxy-phenyl)-ethyl}-amide,
{1-(2-Chloro-phenyl)-5-(4-chioro-phenyl)-3-[(R)-1-(4-trifluoromethyl-p
henyl)-ethylcarbamoyl]-1H-pyrazol-4-yl}-acetic acid,
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,
5-(4-Chloro-phenyl)-1-(2-chloro-phenyl)-4-(2H-tetrazol-5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(4-trifluoromethyl-phenyl)-ethyl]-amide,
1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-4-(1H-tetrazol-5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(3-trifluoromethyl-phenyl)-ethyl}-amide,
1-(2-Flouro-phenyl)-5-(4-chloro-phenyl)-4-(1H-tetrazol-5-ylmethyl)-1H-pyrazole-3-
carboxylic acid [(R)-1-(4-trifluoromethyl-phenyl)-ethyl]-amide,
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,

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

and salts, hydrates and solvates thereof.

16. A pharmaceutical composition comprising a compound as claimed in any of
the preceding claims, together with one or more pharmaceutically acceptable carriers

or excipients.

17. A compound as claimed in any of claims 1 to 15 for use in the treatment of
diseases or conditions directly or indirectly associated with obesity and overweight
selected from metabolic syndrome, type 2 diabetes, cardiovascular disease,
metabolic dysfunction, metabolic disease or disorder, or liver disease; or for use in
the treatment of an eating disorder, an addictive disorder, a mental disorder, a
neurological disorders, sexual dysfunction, reproductive dysfunction, liver disease or

fibrosis-related disease.



