1 CANNABI NO D RECEPTOR MODULATORS The present invention relates to
conpounds whi ch are nodul ators of cannabi noid receptor CBl1 and which
suppress the normal signalling activity of such receptors. The invention
further relates to conpositions and methods using said conpounds for the
treatnent of di seases or conditions which are nedi ated by CBl receptor
signalling activity, %XN?&B‘I\EG@Q@EFP?ER%@M over wei ght,

prevention of weigh gain rea d'seases and conditions directly or
indirectly associated with obesity and overwei ght such as netabolic

Syndr omernd y8Ee AR BhteBANPUARRHLAL, BeSfaiRarotl Rty ST unct | ons

i n obese, or ‘normowel ght 1 ndi Vi I ¢ diseases or

di sor derreceptancBi gpd whizb supibresathenosmal signading @étt\dm@éﬁb}cm’%@ﬁ@fésﬂﬁ%f erred to
bel ow, Lgdar arily

rel at edq;ﬁ\éé,}ﬁlhh f%efr %}EQ% éi@ﬂ;&ﬁ%ﬂ& gﬁcﬁ:ﬂég{gﬁggh ﬁsgﬁl%mg?i%ggﬁl ctive

di sor dertseatmen’tt@fldI@ﬁmwwsdliiwimm)g!‘edaﬁdi@ﬁeé@V 1s"30%FéRru%9ﬂatW§f unctions,
repr odu I f and

o Per o1 118, 21t 4P QIR of BB, iR AR bR o i Fes to

phar rraceqitdlmses:@mq)mdttioomdlrwmpamdirﬁqutaséowﬁﬁwh@@e@fy anfeovemaigiti on, and
to the Uﬁ)%h%fs &Sb&ﬁ RABES, dyf}e S QHYeRAl L'rﬂ'ﬂlo%éc'ﬂlla?ﬁﬂ%sé reakEEBL s for such
di sorders ackgroun to the I nvention reval ence of obesity in North
Aner i ca @sHnchoteos ObeRg; @p@wﬁrg@bwﬂ'@w@yamaémmdéa'@h@ﬁta@etﬂoqhé%ﬁﬁeﬁ°f he I ast 20
years a &M@rfs Bcbrs0 |vetrB%eé&lélatndQRtﬁ’é’rls%Eb%r}ﬁ&@eéb@é’r@PeFrEﬂo B VR gdit  or

obese. esity 1s now recogni zed as a chroni'c disease and a cri tical gl obal
heal t h iassfaetherreafaentsf seme disgoigrs neftnecgssadiysslpteg to pbesityand qyeepidhtet al |

1999, J%B%@%aﬁﬁglglséég% aé@étfv@@i’sor@&@%erﬁ@ﬂﬁédr&@rs Huirol8giddl Mdisofdies,

"identi | e signhs and synptons” besity include an excess accunul ati on
of fat (ﬁexa@ll%é%@cﬁqfﬁsi?@rf)dé!ﬁf*\ierfbﬂs@@§@ﬂsn liveredisgasas. dbrqpifstaied fiseasescel | s

(adi pocydiy dlhér GhRALINAEARRS refbmadtd Héndu@snh%t.mﬁon bR6r@aeedo gl ucose levels
(hyperglycem a), increased bl ood pressure, elevated chol esterol and

trigl ycé?ﬁadéa¢%&9’é@|§oﬁ}ﬁ’63'ﬂ@&‘&§‘§%'&l”9 thesomroungs ghibadvenign. eng dpihgruse of

Cobesity the c%ﬁeﬁm@t.ﬁ@o%shat@ WitriOBthEi fedikbhtsabres(Rhborderk for type 2
di abet es, coronary heart disease, stroke, hypertension, various types of

cancer and numerous ot her maj or illnesses, and overall nortality fromall
causes (Must et al, 1999, JAMA 282:1523- 1529, Calle et al, 1999, N Engl.
J. Med. i ! venlion | yster of metabolic risk factors for

cardi ov cular di sease and e 2 djabetes is often referreq to as
met abol i CeRIRERIGHE, © %’gﬁ 'f‘ré‘yﬁh&m‘?r@tﬂnpr’f’ ?‘8§“§ {rapeas %‘WFEI ESTES MHE naj or

COWDOI’leﬁhénl eéumai ml}ﬁ% :a@t 3y psHro aRd Xvergﬁifugﬁwe&atﬁﬂd mtpalbﬂkﬁm'tmaioufathe(al so known
asS VI scera a r e-snape, adl,posl a

Gys! | pf GRUATLERTSE PBGS SERF OHS FBRUPEOE IR o DY EP e SRbreS PRt BETTAIOES, 2
el evat2 edhetalth gds)ae@meg@s;} al, annrttemﬁm;ty Ryperg| lmamﬁ adtﬁ@@eﬂmmrel | i tuls

t e | ;o uc era SJASUl T N
U0t a2 TG (555 v Aol A5, 4or 0, The JeHF BRbe! SR Gropim

AHA/ NHL B bBE¥\yGadiiics emeecebs acasdilags, of Gatrar abpbietiss2@0dn intBRsbFithes®e. O her

b liti f [ h.th d
e easdti HETP BT SR A R AHHERGR B o (it BER e PHE | evel s,
smal | dessss dmme.@a,msmtag |hCrBB$Hd1§I60dlpl(eb§)llr)3 @avme@bt&ﬂestmpmmtrugtyamdea

non- aIc hol i ¢ tt iver d| S tIC t eat. 0SS, ev iver
e T 6nd Becrtaded e ot idth e R RhadoBiE Urii D cBe S b el o
obesi ty, sngritfe:apﬂyealabﬁecaslofor leesa tigbetes, atoewhady Bms@semcstrca@ di abetes al so

contlnu?ﬁ rise. 8 c):Iductmn is C“t'(ﬁﬁrfg{)m %(R/%H"ent as it
can inp P Rl 6’9%%‘{? RS ﬁgn%taggaumer% < 1Y uce o esity-rel ated
nmor bi di twormhdj finen tadl Ick tiges((Bluatdtialr 1899 L HRAA 28th1523-16R9 rCaINuqttaf 1969.:1847- 349,

pody welghl e MEUCERL TG0 FRRh oL BBk AR SR A Bl e Tovels
of fast |d1ugaaaednpdr,s:t&2)d|anﬁeals dfleoodfegeddnae metaﬂthGyr(dderylemhecm@X or
haemog| ?lpsub% ’reé ey GA @nd o%ealThg rﬁaﬁ%a%q?@gén%ﬁ{se&%etadoq QEA}Q!T@& lncBBQr oteins

(LDL), Cer uric aci Pessur e and he risk for
devel oprmnessodbd@namms{aiscanmm aaNdceral, mabafashbeuh ar appleshsped ddipdsityl. ei n,

1992, J e for

obes ¢ y ERETUNY ardfpiRfs bz S Bl WRblodh TpestiFOE L) |
treatnments are based on diet and lifestyle changes augnent ed by therapy
wi t h pharmacol ogi cal therapies. However, while physical exercise and
reductions in dietary intake of calories can inprove the obese condition,

conpliance with this treatnent is very poor because of sedentary lifestyles
and excess food consunption, especially high fat containing food.



3 (topiramate, zonisam de), sonme dopam ne antagonists, cannabinoid CB-1
receptor antagonists (rinonabant); ii)leptin/insulin/central nervous system
pat hway agents (e.g. leptin anal ogues, leptin transport and/or receptor
pronoters, CNTF (Axokine), NPY antagonists, AgRP antagoni sts, POMC
pronoters, CART prompters, MSH anal ogiles, MC4 receptor agonists, agents

that af f(ﬁé@atéd“ﬁa'g”ybéhdﬁg} ﬁpﬁé&e‘?}%ﬁcwp\é@%&ﬁ? diBeldd thdlith Oty e ZWﬁRpélﬁéﬁpt or
b )
ant agoni st s, s hort - act | g;ltli:cmeiom st (ergose sonat ost a E%onl sts

(oct r eot el glgege dawal iefRnge. (CFénfﬁb‘J{“ rfssmtaqf-ai @wrweﬁenwe ah¥ipiec

OXi dat i Oghdl d\@%t}%mat[c,sta\&b)(cfgﬁﬁwmrmmw OdhferRAbE aroceaaghg@x:u@geﬂ@@ (e g.
agents that | ncr PYY activity ents that I ncreas

T 2 BEa S5 Dine e pmarmBes @l BB ALk ihd R bSc SRTTB DT ) |

$gent s tuhaﬁdedﬁeweaeaﬁamb@dwbeuastbw¢etnyfat|@rr§ywhcwneaﬁd maém&i@e;snmampept i de
agoni

st s) increase restin te (beta-3
agoni st sé E"Eb“h@)%ﬁtbmmet“ﬁifpb ) RRTHERS Sy BerUHERS A&t "%92‘8"‘3/5% We¥Er more
di ver se AgRIBEMepatitcieAssid, MevaledNREErandahittisBg JaMard- gmnwmtransr@me Rhgat i ng
hor nrone ant agoni sts, phytostanol anal ogues, functional oils, P57, anylase
i nhi bi th'groagme'ahor mone fragnents, synthetic anal ogues of DHEAS
(fluasterone), antagonists of adipocyte 1llbeta-hydroxysteroid dehydrogenase
type 1 activi ty, CRH agoni sts, carboxypeptidase inhibitors, inhibitors of

fatt d I d C75), ind / t I
oS R bRt e B oot RS B B othd ™
Dr ugs eftdesd.i weughnre@heﬁomy chitieadiomeis obveay patiénthy itvanimpveeaiiovascsarsuch as

o gnal SR ERR R st G sy e P et g e B PR b

nut ri entfn.el. §liniyujirngo. bir-849) Gafluskatet alp 389 UAMA) 282: 1576 AShasthe@neshgyn

dit h i hi bi ti f
ot mut ety i Bar oD G b e B eIV pro VB ARt PSR R a5 0% | abl e
for obedéviels dffasiingent posteprandiali bbye), glsese Giibde ¢ dgigtodl/bissidmena®dbin),

265 24850 LIRS desteddl e Gy Bpugien GoB el B8 S )

Si but r arfriaod pressarecamt nedhd:eythacrtsklfrg devalepmentifhiidbetespéarser atdni N and

gact 1 o noc BE BRI Co RN Obea S fiaarnt B T he out

Ri nronabant (SR141716 Acorrpl ia C) is a centrally and peripherally acting
cannabi noi d 081 nodul ator (antagoni st and inverse 4 agonist) that recently

has b |
2006, Enanr Sty aff of FEAERNr Gieirald dheshPladtel BXbAS R EBANGIE Pt °
trials ;lfe@ﬂsoetsqat@gntetareabaseﬁo%d:ewncErﬂ@atyie@harmd aus@entezbzrth&rany @bl et al,
2005, L tly,
20, s BB UV i el BB T
t he nmamifédkesn Cahoaeﬁcemtmnr@wethﬁmbbee ceriditionh eemplianes with trpetre@tlm«ms venssues:;
and CBZ o4 H&Eh%rs%heﬁts EQYied ngxﬂsbydgg@ngmgbt@ ggf.lne%lenlﬁor e to the

i mmune system For revi e on cannabi nol rece m)dul ators,
see Per foRiainingdoe. Addjtionaly; ireatmengwith ther angdable phamssrRotbgizal thﬁtapmdeu oli,
2005, Cyfcititdde e %Q%f Wﬁz fn?d}?' '

i ndi cat esC ! it hat © antazliig]gt%m st dje%;%.éte t?%r?%ﬁtgg nt %%%Qg%ﬁyen?g héedl g@P

ener gy ﬁ%ﬂ?é'@@%%?sf?'@e aiferts, waﬂtr@Bmcaﬁmrég@rriB@t of ppsiivesponss. iristae ethereft@od

i ntake Asnat@ for B8vaRSIAPAGY 3hdi ¥ ! l%% @ to et al,
2006, Endocrine R&iﬁﬁ{émgg 27, 75%%% HAARS o %%@M( B \ed. chem
13, 2669-2680; Lange and Kruse, 2004, Current Opinion in Drug D scovery &
Dev., 7, 498-506). The peripheral effects of CBlI antagonists can be

medi at egdelyaisR artial aﬁtﬁé&%tty 9?&%9%:’@6\%&%9“@@5%{5‘%& §orh revibw, s¥@Bayd! ock of
de novo i ncrease I n gl ucose uptake, Hi) ad| pose

tissue: 2@‘?%@5‘” %?PG@I' reﬂsr b - bt 1A 8BS secreti on of adi ponecti n,

inhibitio eni ¢ enz stimul ati on of GUT generatjon of futile
cycles, i \r})) par‘?@ﬁté%?er‘for’fé&P’%/tﬁmr%Qj‘tﬂ*%?‘?b?ﬁ%ﬂe‘éf?“@zfé‘ﬂ'%’ﬁﬁ’f 88YrRahign tract :

stinul ati on of cs.ameesase@|agmaé;sres@m@(b@lpmﬁorﬁAm&mbhazn@reu;aae@mhw@@ as an
adj unct to diet G@&% gé Is r#ﬁtéeat ment of obesit %’ Wi le the effects on
body wei ght and QBovYk telfelive < repPios AROTIFP INVisEiF@9eBlFel s, HDL

chol esterol levels, plasma insulin |evels, HbAlc [glycosyl ated haennglobin]
| evel s, insulin resistance, and adiponectin | evel s) are very encouragi ng,
there are al so undesirable side effects, possibly centrally nedi ated
(psychiatric and nervous system di sorders), such as anxiety, depressive

di sorders, sleep disorders, nausea, and vomting (cf.
htto://ent. medi ci nes. or o. uk.



http://ww. enea. eur opa. eu/ humandocs/ PDFs/ EPAR/ aconpl i a/ Aconpl i aEpar Sci ent i f
i cDen. pdf). Accordingly, there still exists a need for alternative CBl
receptor antagoni sts associated with differing pharnacokinetic,

phar macol ogi cal, and side-effect profiles. The CBl receptor has been

i nvoked in many di sease states (cf. review by Pacher et al, 2006,

Phar macol . Rev, (8coAR8: ASRLm AU O ufihe CRbabBRERL o (Y can be

useful in the tre {AEnt ses an condltl ns associ at ed h CBI
receptor regul atremfﬁ'@owgaslst%ﬁm@wam and overwei ght, prevention of weight
gain (e.g. induced by nedications or snoking cessation), and in the

treat rrent o} d| deiindrs ulin{gendiGh oervonsystam é@tthwyy agents i8.9.dertinanalogges.at ed wi t h
obesity (cf. son, et
Efﬁ}'ptln%%%porr]and%rrr‘ecg%&%%rha rs, gwghxo@l%‘} ﬂﬁﬁ%n%gowl%ﬁ

al, 1995, N. En J 333 ndocrlnol
Met ab. 89, 2595 antagepists, §OMC aromaters4 CARRNmonaters, MSHiamloguepeMfad et

al, 2006; J. Amreo%%?or ab’@rﬂ&%oégenﬂsﬁhatﬁa?éc? |9§ul\n%téﬁafsn%ct1@||ty P390 BMJ 330

(7504) 1360) such as fetabol’l ¢ syndronme, also referred to as syndrome X or

insulin resist al‘f&‘éb*@fmB’Pﬁﬁé’eceﬁtgf@t%%’%éb@@aw@#%ﬁ@ﬂ%é%ﬁ?ef i seases
(e.g. aneurysmns ’soﬁl@wsﬁﬁn a?éﬁﬂi(’{&?ﬂe@t[dé)t ﬁrﬁ{) SRS RLAVASD 36 AELhOTY OPRALRY

cer ebrovascul ar acci dent troke), cere vascul ar di sease, congenital
heart di sease A6isdetabelis Q?@ﬁ?ttonf’gﬂ}*‘éﬁfg) myocarditis, valve disease,
coronary artery disease, dilated cardi onyopathy d| astol i ¢ dysfunction,
endocar di t i1, .gaﬁr%nteﬁwabm%glmaé’\w Se(ﬁ§| aaﬁnts Beteasp s and

car di onyopat hy PYY AchiSity2agaEs MaClhicRiasd GUM astivApthxibine? Napsylutiet ral val ve
prol apse, nyocardial infarction éyheart attack), venous thronboenbol i sm

vari cose veins SRGPIRN REHdRSE BHBBIPItY M 295P15; tH?tldﬁﬁf?éﬁ%ﬂﬂ?regﬁ WY, 3eYBased

tendency to thr Wbﬁhﬁmﬁdd)pﬁ@ﬁ-éﬁp@ﬂ@@tﬂdgoﬁk@e) and intracrani al
hypertension, nmetabolic dysfunctions in obese, overweight or nornowei ght

i ndi vi dual &) (e. ggeﬂymat ﬁiagl@’fﬁr@asehdﬂﬁ@mabﬂ@mrate (berer HiJonatel AP hi gh LDL
chol esterol | evg é%ert r |§ cerideenm a aw adi ponectin | evels, inpaired
gl ucose toI er anPMOlogUes. fyrqid Lgce PQﬁé‘@on'?tﬁLFQ se in HbAlc [gI ycosyl at ed

h | obi I di abet I1it 2. di d tab I
netivtiy W LY o RS Sa05h s b Bblsribve s PHT TREED ( her o i & a
devi at i onI f(r]I om omnueagste@tﬁmymam amtagonists, nsmcaslmﬂt ol Gna)mgneesﬁndwcmal :fis |

congeni tal due i nher.i n nor mal i or [.e ue to .di sease
of an endocr | nePBFGAMEHE TS oy AP aD SPYESNE S HSUE ARPoU G such as
the |iver. I) , c@hlE@tSs(ﬂ(Jﬁltgon@)ogmegcrﬁlaﬂs of adipetyte Mm:s-hl %d:ramsm?ro:dut erine
cancer, colon c i ver .di_seas e. non-al co iC ver

di sease, steat Oﬁ%ﬂé@{%@%@ngse @P%A@&g}”@; Eﬁgt)%qq%éstsf |°8?b8§¥%ep ﬂ%ﬁ?a{‘ﬁht'%ﬂ rhosis),
and ot her secoméiityrsdif fetyes syetfms‘rsdcem!etnbmld@783n|ddme\9md;hbl,s such as

menst rual di sor e al 1l ux el i,t.hiasis
(gal | st ones) . hgﬁﬁﬁgte%éftrogyéﬁ%ﬂ%qg), and &thet gas om‘?esﬁma! lipas émhlbitorl

(ATL962 ).

Drugs effective in obesity treatment may act by various mechanisms such as by: a
reduction of food intake (e.g. by inducing satiety or satiety signals), altering metabolism
(e.g. by modifying the absorption of nutrients e.g. by inhibition of fat absorption), increasing
energy expenditure {e.g. increase thermogenesis), inhibition of lipogenesis or stimulation
of adipocyte apoptosis. However, only few drugs are available for obesity treatment (for
reviews, see Gadde and Allison, 2006, Circulation, 114, 974-984; Weigle, 2003, J Clin
Endocrinol Metab., 88, 2462-2469; Schibth, 2006, CNS Neurol, Disorders Drug Targets,
5, 241-249). Sibutramine is a centrally acting mixed inhibitor of serotonin and
norepinephrine presynaptic re-uptake. Orlistat is an inhibitor of gastrointestinal lipases
which reduces fat absorption in the gut. Rimonabant (SR141716, Acomplia ®) is a
centrally and peripherally acting cannabinoid CB1 modulator (antagonist and inverse
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Rimonabant {Acomplia ®) is approved as an adjunct to diet and exercise for treatment of
obesity. Whiie the effects on body weight and metabolic parameters (plasma triglyceride
levels, HDL cholesterof 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://femc.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, pharmacolegical, and side-effect profiles.

The CB1 receptor has been invoked in many disease states {cf. review by Pacher et al,
2006, Pharmacol. Rev, 58, 389-462). Modulators of CB1 receptor activity can be useful in
the treatment of diseases and conditions associated with CB1 receptor regulation such as
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unrel ate 0 esjty. Brief t he,.l nven
i nventi on WQ@O%‘{/@%P%? gwygelge @)okfypﬁaFQ&’ﬂﬁ @G Wpc%gﬁ‘ggﬁﬁat e the
activity ofarhb@ntsnarabdifieds) @tr@pvave ﬁiB!apsé*J‘mycicafdm:hinfargtaqnu@aadaﬂthadﬂs rel ate
to ot her razol haV| CBl no uI at or |t 1682,
V‘l)19970190é§ %‘E@Gﬁ%@@g‘* 6 %56@?" prointihmatery

state, increased tendency to thrombosis (prothrombohc state), and intracranial

hypertension,

- metabolic dysfunctions in obese, overweight or normoweight individuals (e.g.
dyslipidemia, hyperlipidemia, low HDL and/or high LDL cholesterol levels,
hypertriglycerideemia, low adiponectin levels, impaired glucose tolerance, insulin
resistance, increase in HbA1c [glycosylated haemoglobin] levels, diabetes mellitus,
type 2 diabetes, reduced metabolic activity),

- metabolic diseases or disorders (conditions in which there is a deviation from or
caused by an abnormal metabolic process; can be congenital due to inherited enzyme
abnormality or acquired due to disease of an endocrine organ or failure of a
metabolically important organ such as the liver.),

- cancers {e.g. colorectal cancer, breast cancer, uterine cancer, colon cancer),

- liver diseases (e.g. non-alcoholic fatty liver disease, steatohepatitis, steatosis, hepatic
fibrosis, hepatic cirrhosis), 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



W2003088968, W2003020217, W2004052864" W2005080343, W?2006067443,
W2006087480, WD 2006133926, EP00576357, EP00658546, US20030199536, 8
US20040119972, US20040192667, US20050261281, US20050624941, 1382006028084,
US20060509367, J. Med. Chem 1999 42, 769-776, Biochem Pharmacol, 2000,
60, 1315-1323, J. Med. Chem 2003, 46,9 642-645, Bioorg & Med. Chem Lett.

2004, 14, L (@ﬁr& a94. As descri bed
her ei n, théﬁggmgﬁjﬁg gf'é(n e i en a?geq%ggyaﬁefsgerégh?é t'r eat ment of
obesity anUynwent\v{ettrgmyndmnm/Etﬂ(wmhiaofsyWO@ht agjina, deprebsian. loweselfr eat ment  of
di seases a n nefit from suppression of

t he nornal le %ﬁaﬁﬂ)’nﬁgacﬁ} Vi §c§r8?r éff%h%%ﬁé}lgﬁ As nmentioned, such

di seases and conditions include obesity and overwei ght and t hose directly
or indirectly associated with obesity and overwei ght (e.g. netabolic

syndr Onefhetd@?re%egfoﬁﬁgé ﬁéen iﬁ\?cfkgh WaRaAHLREaHd 1988 BRcatBRl R AbEGsaHigor ders,

cancers, liver diseases, and other secondary di seases) as well as sone mhlch
may be UBkEddpoResity asseayerneight sych @t i ng di sorders, addictive disorders,
ment al di sorders, neurological disorders, sexual dysfunctions, reproductive
dysf uncti orﬁ@tmg F"&@ffdeﬁﬁ seases, fibrosis-related di seases and ot her clinical

i ndi cations). are useful for nodul ati ng bOdE/ ght and ener

consunpti oﬁddlﬁlv deys fne daslictiam trunatibanp. Peyeies ’ﬁé‘ﬁﬁﬁeﬂ'é‘?@et ﬁ'@?ﬂ'cged in the
met abol i c s low HDL and/or high LDL chol esterol |evels

and/ or srra??(d%ﬂ{ee(r)lggdﬁ {épgrtl cles, high triglyceride |levels, |ow adi ponectin

level s and gy |'§|9r%ﬂegs ({ggﬂ ¥ﬁﬂ§%ﬁé@ér§’% seﬁ%ﬂé%&%%]so?d@f%@ol@f@scfr@érsmdm ating

ot her characterlstlc 't c syndrome such as i1 npaired glucose

t ol er ance, apfitul paniq ¢igerderince, excessive fat tissue in and around the
abdomen, non-al coholic fatty liver disease, steatohepatitis, steatosis,
hepat i c -f i bpwslogicahdigrites. cirrhosis, liver tunors, metabolic |iver diseases
and high bl ood pressure. The conpounds of the invention display varying
physi coches®wal dysiustiend @ grastigrdysiysedan). for nodul ating peripheral CB1
receptors and to varying degree central CBl receptors. Those conpounds of

t he i nvent feprodustivcdyefedtions (¢.0a ppiyoustie gvariam syadroms. idertitii). CB1 receptors may
have a reduced propensity to induce psychiatric and nervous system

si de- ef fecliwr dibeasad (@d). Dératheénatitis fiverfdystuactianiamtiies infedliosd AigeateSi o t he

i nvention hﬂg@%%ﬁﬁ%&‘&&?%%@%%ﬂuﬂé hfa%tﬁ”éj %lcﬁhellﬂfvelad@@éste; toidr at e,

sol vate or wher el n: a di val ent
radi cal selivecdisgase, drer-tINRBOFEFAYS iver cell RIrgNQIRA | r)e(gqguoefiular carcinoma,

" 9 g o GRERN Faotaep RRE ROl Rot kot el
to the pyrae;r@qnga,rcpthgr sarcomas of liver), steatohepatitis, non-aicoholic fatty liver disease

hepatic fibrosis, hepatic cirrhosis, cirrhotic portal hypertension, metaboiic 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 puimonary disease (COPD), inflammation, inflammatory pain,
atherosclerosis, diarrhoea, asthma, constipation, skin diseases, glaucoma and

hairloss.



Zis aradical selected fromthe group consisting of those of fornul ae
(1)-(26) as follows: 00000 -}-8-0--1--SSOH ,Il P-OHII -FP-OH Il CF,-S-N 3
i 1} O RII\ Pii NIH2ZOR- 11 HO

Since obesity leads to, or significantly increases the risk of, co-morbidities involving
various body systems (see Bays, 2004, Obesity Research, 12, 1197-1211) including:

i) cardiovascular (hypertension, congestive cardiomyopathy, varicosities,
pulmonary embolism, coronary heart disease [CHD],neurological (stroke,
idiopathic intracranial hypertension, meralgia parethetica),

i) respiratory {dyspnea, obstructive sleep apnea, hypoventilation syndrome,
Pickwickian syndrome, asthma),

i) 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

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

it is aiso 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 modutatory activity:

WO1997021682, WO1997019063, W02000046209, WO2001058869, W0200129007,
WQ02003088968, W02003020217, WO2004052864, , W0O2005080343, WO2006067443,
WQO2006087480, WO 2006133926, EP00576357, EP00658546, US20030199536,
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US20040119972, US20040192667, US20050261281, US20050624841, US2006028084,
US20060509367, J. Med. Chem. 1999 42, 769-776, Biochem. Pharmacol, 2000, 60,
1315-1323, J. Med. Chem. 2003, 46, 642-645, Bioorg & Med. Chem. Lett. 2004, 14, 2393-
2395, Current Med. Chem. 2005, 12, 1361-1394.

As described herein, the compounds of the invention are useful for the treatment of
obesity and overweight, prevention of weight gain, and in the treatment of diseases and
conditions discussed above which benefit from suppression of the normal signalling
activity of CB1 receptors. As mentioned, such diseases and conditions include obesity
and overweight and those directly or indirectly associated with obesity and overweight
(e.g. metabolic syndrome, type 2 diabetes, cardiovascular diseases, metabolic disorders,
cancers, liver diseases,and other secondary diseases) as well as some which may be
unrelated 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). 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 L.DL 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 a-nd are
usefut for modulating peripheral CB1 receptors and to 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.

Detailed Description of the Invention
According to the invention there is provided a compound of formula (1} or a salt, hydrate,

solvate or N-oxide thereof:



(13) HOHO Thr O N--- (16)0 (17) (18) 0O N ON (25)

wherein:
X is a bond, or a divalent radical selected from ~C(R1g)(Ry1)-*, ~C(R10)(R11)-0-%,

-C(R1a)(R11)CHz-*, —C(R10)R11)CHz-0-*, —CHzC(R1g)(R11)-*, =CH2C(R10)(R44)-0-,
and ~CHz-0-C(R15)(R11)-*, wherein the bond indicated by an asterisk is attached to the

pyrazole ring;

Z is a radical selected from the group consisting of those of formulae (1)-(26) as follows

9 i 0 i 0
-f—lsmﬁ\ S—OH 4~P~OH P—OH CFTEME+
3R o} NH, OR o
(1} (2) (3} {4) (5)
0
0 HO N HO o HO N
N OH — N
L ARSI e s
OH 0 N
(6) (7} (8) (9 (10}
OH
0 H
A\ hi N
WEOR R o
0 0
(11) (12) (13) o (19)
Os _S HO HO F
N/
(16)° (7) (18) (19) (20) F



wherein Ris Cl1-05 al kyl;, phenyl or benzyl optionally ring-substituted by
R5; or a nonocyclic non-aronmatic carbocyclic ring of 3 to 6 ring atons; R3
is hydrogen, (C-C3)alkyl or (CL-C3)fluoroalkyl; R is a radical of fornula
-(ALkl)p-POr-(L),-02 wherein p, r and s are independently 0 or 1, provided
that at least one of p, r and s is 1; W ki is a divalent (Cl-C4)alkyl ene

radi cal which (a) is optionally substltut ed on oone car bon by R10 and/or R11

or by one orgtwo option substltue S, and/or @) opti onalé)y contains a
-0-, -S, _(}_% aSO »s’aQil val radi cal of

for rruI a 2) N.,_si/n e|t ek _Qé(ent er ei and m ar e
|ndependentl 1; Allit2 "R - C(Ri er |s -00- ,N=s®-, -0-

-NR9- or -SO0-; \@row ded that when W and/or A1k2 ar@ | i nked [f'o a het er oat om
Wis not -0-,pyNR9- or -SPn O is aggnocyclic @&y bocycl i d2ping of 3 to 6
ring atons, a b| cyclic carbocyclic ring systemof 7 to 10 ring atoms, a
nmonocyclic heterocyclic ring of 4 to 6 ring atoms or a bicyclic carbocyclic

ring systerﬁFe 8 to 10 ring atons, any of which rings or ring systens being

optlonalk%Jgg tituted; 11 Q2 is (a) in the case where s in -(L)5-@Q is O
or notge| i c carbocycllc ring of 3 to 6 ring atons, a bicyclic
carbocyclic rlng systemof 7 to 10 ring atons, a nnnocycllc het erocyclic
ring of 4 tggb ring atons or a bicyclic carbocycllc ring systemof 8 to 10
ring atons, any of which rings or ring systens being optionally
substituted; or (b) only in the case where s in -(L),-Q is 0, hydrogen; or

R3 and F%Qhér@#ﬁ%stcﬂgéat@@ﬁ,,phé@ bieri2i tdpﬂeﬁénytrwlﬁmjbahu:tea%y Raf & Attached form

a cyclic amno rin ring is optionally substituted by

a radi caﬂnOWCYﬁléﬁrﬁﬁﬁllﬁom@U) @f@cmﬁ@ﬁﬁ%to G ringhdtots: are as defined above, or

by an opt| onal substituent selected from hydroxy, methoxy, -NH2-, or nono-
SRL C3) al kyl am no; RO91 R6, R7 and RO are each |ndependently sel ected

from hy D‘Q@Mdmge”s-@h Co)apsyl or(EnCalfloarogtkylal kyl , (Ol - C3) f | uor oal kyl

cycl opropyl, and -OR2; R9 is hydrogen, (C - C3) al kyl, (C1-C3)fl uoroal kyl, or

(C3-Co) cycl oaI kyl ; d
}¥4 is a radical of formuia -(AlK ¢ )p-(Q1)-(L)s-Q2 wherein

p, rand s are independently O or 1, provided that at least one of p, rand s is 1;
Alk, is a divalent (Cy-Csalkylene radical which (a) is optionally substituted on one
carbon by Ryo and/or Ry or by one or two optional substituents, and/or (b)
optionally contains a -O-, -S-, -CO-, -SO-, -S0,-, or -NRy- link;
L is a divalent radical of formula -{(Alk,).-(W)m-, in either orientation, wherein

n and m are independently O or 1;

Alk; is "C(R10)(R11)'; and

W is —CO-, -S0;-, -O-, -NRg- or -SO-; provided that when W and/or Alk, are
linked to a heteroatom W is not —0O-, -NRg- or --80-;

Q, is a monocyclic carbocyclic ring of 3 to 6 ring atoms, a bicyclic carbocyclic ring
system of 7 to 10 ring atoms, a monocyclic heterocyclic ring of 4 to 6 ring atoms or
a bicyclic carbocyclic ring system of 8 to 10 ring atoms, any of which rings or ring
systems being optionally substituted;



R10 i s hydrogen, (Cl-C3)al kyl, hydroxyl or NH2 , and R11 is hydrogen or
(Cl-C3)al kyl; or R10 and R11 taken together with the carbon atomto which
they are attached forma (C3- C6)cycloal kyl ring. Another aspect of the
invention is a pharmaceutical conposition conprising a conpound of formula
(1) or a salt, hydrate, solvate or N-d%ide thereof, together with one or
nor e phar rraceuti cally acceptable carriers or excipi ents The corrpounds wth

whi ch the invention is concerned suppress t he nor mal C%lral | i ﬁs | vity of
cannabi noi d rBeBJabin epeasewisres 8t 4L her ! %’ﬁ%m“éfc'ﬁ’f @ﬁtq 8n are:

(i) The use ofo @nn‘@@@ﬁmn@lbf@pcﬁc%ﬁmb@eué hihg 8¥stémIAlrtte 10YiAg atoens, gol vat e or
N-oxi de thereof in paration of a conposition for Erea nment of

di seases or &‘HB?WC@%@WWC&P@%H} S ERY MG SBE HSCAHEHPOYCHHAN i ng
activity. Exagptssopd tcswrhgﬂatsmasaﬁ/ dﬂamhbmga of hﬁé epbtahO¥Eing opithaly i ) A

met hod for the t fl &’t ieases or con Lé V\:E%dCh are nedi ated by CB
1 receptor s@‘ﬁ’é U%?G%‘a )i‘JOiin”i/t eRAPEWhERe B ol e F‘l s BYIrAGfifr ni stering to a
subj ect suffering such disease or condition an effective anmount of a
conmpound or a rate oI vat e i de thereof.
ngan "Ry R tehelrtho e R ab e itinh T Bbish e erg ABhotas o5 b noi ogy
As used ehﬁmelrlng of Reo ¥ enmatdnieawkith %Hp&ibnal%ﬁb@ﬂtﬁteab@l&daﬁic@!ro&fdrmbﬂgmﬁ refers

to a str t or branched ch i cal havin car bon
b Runims & S dn s eRutiabhve, o By anit oseht BrbPeR 6t byl
et hyl, mmrmyhﬁthow,pm@ylormﬂa@Lﬁr)dk-(C,l-chQWiaﬂnmosec butyl, t-butyl, n- pentyl
and n-hexyl. As used herein the term"dival ent (Ca-Cb)al kyI ene radi cal "
wherein a and b are integers refers to a saturated strai ght or branched
hydr ocarRp Rs,dRaamd Raariersgch mﬁpmdeatijos@ecrtb@fromtrqmg@ndf:tm -Bns@n| sfied
valences t he, unqual i fi ed m "car bocyclic" refers to a
nono- A@?éﬂﬁﬁl @}eﬁeﬁ? F@@T%ﬂ%ﬂ%%garﬁiptq% 16 ring gtoms all of which
are carbon and includes aryl and cycl oal kyl. As used herein the

O e S S 6 B EEROBIGbARg Ar a od carboeyel <

cycl opropyl, cyclobutyl cyclopentyl cycl ohexyl cycloheptyl and

cycl oocty!l ; d |f|e nS, 10 nono-,
o< or vop R PES TRy DeIKe AR R Poafieéh e R Tc <

havi ng tame mﬁmdwcﬂqgetmmdly@barbomamnamlvmwh hes avhattdehed Gorohia @t |y |i nked
by a co IllTustrative of such radicals are phenyl, biphenyl and
napt hyl \@ksle{?gggnﬂ’eqrei n the unqualified term"heteroaryl" refers to a
nono-, bi- or tri- cyclic aromati c radi cal containing one or nore

het er oat n wo such
ety 8P 8665 Sl iVBnon 1 Aiir fac Aol AEKER, CBHLAANG SUBBR] 1° Pr!
whi ch aroéf%mki@dﬂ)qudt’vaﬂkbwrmy %Dl‘(aba/alt Emidedhereoi tdgester atthwoeof neweh radi cal s
e N GRlmaERE BBl Wathore HEAEBHNN . PYIrolY!, T dazol v

benzi m azo y razo benz 1 azo i sot hi azol yI benzi sot hi azol yl ,

pyrazolyl, oxazolyl, benzoxazolyl |soxazolyl ben2|soxazolyl
t hi I
Ip )S/ ?I d: ﬁ;r% ¥bm rphggg’slzmtﬂ Lth:)B N4 *n(/étﬁéﬁ iy %oncteme?icgu%%sé ltrre 9&2\%&9?9@}%}0'

used helaéi'\ﬁthOIﬁéamﬁmmifﬂ fGCénltOt €Bin The!teér@dychw aspeets Ohéleem\ce@ycrh L ncI udes
"heteroaryhy astRelidsd, ?&ﬁﬂ&nd%@%rhﬂfaa(ﬂddrta'ém m)r 3 iﬂéﬂ%‘Br N-aXde OF

tri- cycI iC non aromati c i cal contalni'n one O eroatons sel ect ed
fromsS, N and otheéﬁmﬁiﬁibe@r@ﬂb@tlocmﬁglogmpngﬂm fou theaimosny of disearss-oar onat i ¢

radi cal contai nkgHitRAE wiichME fetitdl BPERH FaLMIs sHafillg 'attivity. Examples of
such diseases have been listed above.; and
(ii) A method for the treatment of diseases or conditions which are mediated by
CB1 receptor signalling activity, which method comprises administering to a
subject suffering such disease or condition an effective amount of a compound
of formula (1) or a salt, hydrate, solvate or N-oxide thereof. Again, examples of
such treatments have been listed above.



13 covalently linked to another such radical or to a nonocyclic carbocyclic

radical. Illustrative of such radicals are pyrrolyl, furanyl, thienyl,

pi peridinyl, imdazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
pyrazol yl, pyridinyl, pyrradinyl, pyrimdinyl, norpholinyl, piperazinyl,
i ndol yl, norpholinyl, benzfuranyl, pydanyl, isoxazolyl, benzi m dazolyl,

nmet hyl enedi oxyphenyl, et hyl enedi oxyphenyl, mal ei m do and succini m do
groups. Unl ess otherw se specified in the context in which it occurs, the
term"substituted" as applied to any noiety herein neans substituted with
up to foﬁf?f t| bl e substituents, each of which |ndependently may be, for

(ran);?(r:rglpt?o C;ge)ﬁ %f %é}qg? )g]w ?(nﬁ? Hre'\X% g@% % cl u% Al%hlpr uor o,

br omo arini‘andiﬂedroh}am aﬂuyl tadicat thmg frcah Iayto bloamonlwairesi ThCs wshalikyland b is

(159 o gl VMBS AR G, o, T ome s

phenyl , mhgntebutyl, mperdghesldirchdwyt. er oaryl or heteroaryloxy with 5 or 6 r| ng
atons, tetrazolyl, -COORA -CORA, -OCORA, -SO2RA, -CONRARB, - SO2NRARS |,

- NRARB, OCONRARB, - NRBCORA, -NRBCOORA, -NRBSO2ORA or - NRACONRARB wherein RA
and Re ahksusatdepsntretety "tiyalerddErCoalkaleaEtadiay) avtereingrangd ane,integenshe case
where RA.and oFg?’séfﬂl%téd &%&%t% b%n&mr&a?&oﬂr’@hama@ ﬂﬂ%ﬁ\&%@@aﬁb@ et her

wi th that n| rogen a cyclic’amno ring, suc nor phol i ne,

pi peri d|a19msendpmmemmsﬁrqdlvaiemgs Where the SUbStI tuent is phenyl, phenoxy
or nonocyclic heteroaryl or heteroaryloxy with 5 or 6 ring atons, the
phenyl or heteroaryl ring thereof may itself be substituted b of the

above sulsstdedieneis texawpelifsddayt | capisidicy refére e r oaampt, Q&rorh@yéﬁl%@ﬁwbxy An
"option t " roups. As
used he(rEHee}V?]]ldt etb?g? aédﬁamﬁﬁ%ﬂﬁge%e E%gggca% ?t?c%i%}%s%;@l hhtcggla%"ﬁgn and

guat ernary salts. Conmpounds of the i nvention which are acidic can form

sal ts, 10clddingeihbas shﬂaaq ol dyBEGRDL AR téélrﬁoﬁvocwdﬁ:@a@l?a?@@ such as

al kal i netal hydroxi des, . rum a pot assi um hydr oxi des; al kal i ne
earth netaé?OCW@rr@ddFQi@@VQQéFOWC&iBGIaChqn ajams ang mwdﬁagﬁeeaammwle&roaws with
organic t ,

tris(hy g@g& ﬁﬁ%"i‘?&%o&%'{%ﬁ C%’air}%f;{{riﬂ|aH|8ngélbg@*,i sine, N-ethyl piperidine,
di benzyl am ne and the |like. Those corrpounds () V\:hl ch are basic can form
sal ts, 'Ascuééelhegewt}f%rmgmeldqeﬂn% it (e [5 SnctRL, 1ok aMut‘. Bydne%%ey&;cac' ds,
e.g. wi th hydrohal 1 ¢ aci ds such hydrochl oric or hydrobrom c acids,

sul phur iaFogaticradigak pné inglidgs éﬁdlqﬂ*ﬁ)ﬁww@ raenasyelicccartreyeliciasomatiiringst h _

or gani ¢ \iitsre RtiretiyfinkBd 8¢ AldoGaleh@drdl lifstrative of §Uc¢1 radiidaBakCpndrgl ei ¢, malic,
salicylic, citric, ‘methanesul phonic, p-toluenesul phonic, benzoi c,
benzenedURiEaHiaNd Ngptivani ¢, |actic, and mandelic acids and the |ike. 14 For
a review on suitable salts, see Handbook of Pharmaceutical Salts:

Propert| es, Selection and Use by Stahl and Wermuth (W ey-VCH Wi nhei m
Ger many ASH569 hereim e unanphifisd| torn é’etffrga'ﬁ('sé%feﬁetf’é RORGs: 'Ele%rc ryEliCARBBEE ul ar

conpl ex (EQER chifalthd AR GrARBRHELBAto3% el RURINEIRS, Rhda® Hrdiikdicezet ri ¢
anount of one or. nore pharmaceutically acceptabl e sol vent rml ecul es, for

exanpl e, adtHuABYING msqcer'ﬂ?nqwercaﬂefs ?fSOF@r%‘ICBMOWFéJﬁ riggegd 9B vent is
wat er .  GesRRRdaryirhg, mbﬁarémecugwrﬂ@:mra ESvaPNB@id agusMatighofgichexi st in

one or nore Sstereol soneric ecause of the r()jr esence Of@gég tric

at ons oradicalsaredhienyly E%’i‘%ih’é'i'Y'd‘Hg‘ beRAT B Ryfrolys igidazeiyepensim i soners
Wi th R afiia®la! ereetdrem), Sédtb{ia.@élyle%ﬁtébMéﬁiylC;_Iﬁ,"rﬁioﬁytQfa@@ylabérm@kémr es with

R or S stereqchem str t each chjral ax tion inclu all such
enant i oRKEZAN PRIZEOK 1':é,%tﬁezeiyhﬁezmPa%ga%%rtee iazqiye 0 @ﬂﬁ?ﬁ%ﬁds of the
i nvent i @Rriding px,dea@;ﬁwpvnﬁhamw trfz@ iyl irdiolyk An@mdbggigi nbef ore defi ned,
including all polynorphs and crystal habits thereof, prodrugs and isomers
thereof (including optical, geonmetric and tautoneric isonmers) as

ne 8L POy R Bl 53, EGTRSHR bl ok ), e

scope ofastdhEnemamwei any mﬂmmoaeniéaisra rdenm-vmt lor/escy@fc cavpoutis radicdior mul a

(1) which may have little. or arma i t hensel ves can,
whbn adiPRPEINS F e P heFeliasi rob . Koansi . P M aREuER o

f or mul a of &k mdmavyatig noharctasiic @dicatdédntaibiyig ohetor exearpliah, hatgrohipdrsodlyith &

cl eavage. Such derivatives are referred to as 'prodrugs'. Further
informati on on the use of prodrugs may be found in Pro-drugs as Novel

Del ivery Systenms, Vol. 14, ACS Synposium Series (T. Hi guchi and V.J.
Stella) and Bioreversible Carriers in Drug Design Perganon Press, 1987
(ed. E. B. Roche, Anerican Pharmaceutical Association; C. S. Larsen and J.



(i) where the conpound of fornula | contains a nethyl group, an

hydr oxynet hyl derivative thereof (-CH3 -> -CH2OH): (ii) where the conpound
of formula | contains an al koxy group an hydroxy derivative thereof (-OR
->-0H); (iii) where the conpound of rmula | contains a tertiary am no
group, a secondary am no derivative tHer eof (-NRIR2 -> -NHR1 or -NHR2);

(i V) wheoealbhtey me@mmbtmr st @ myical dr t6 ami@ioagclie cagoondaradicaiinstrgtieup, a
primary (Ferl vatjve ther

-> -N f
Do ol % o St BHHE At B iy e Py e v I SRR DE o
-PhQH) ; traaﬁbt)(Mh)adiMzenprydaeo!ﬂppmﬂmwpQﬁroideTwnqﬂymldaMMc&pmlnan ani de gr oup a

boxy! d
1 e B Rl By D B Rty ep i SeRapil o i REYr o Curr ont |y

cont enplnadtegenddiox@plyersh kistdnblioxypbebyl ndkletnido iand shexirdmidoauags. (1)@ The
variable -X-: The divalent linker radical -X- is a bond, or a dival ent

radi cal selected from-C(R10)(R11)-*, -C(R10)(R11)-0-*, -C(R 0)(Rn)CHz2-*,
- C( R10) (URlekk Gtir@ist speciitiGo RiogdrRidt jn- which Cd2€ifrRt thg (dfimi “pulibtitutediad

- CH2- 0- th ttached
Lo ine. GRPIRLPETY Finiety AGTERAare R L B R R AR BB RIS oy i ogen
and ( C1<@8) ef wiyich (ndepemmhyh'layebm% exemble,-(CoCqjattah(0p@hiaikoxy, htoxyand R11

C3) eyl SPGB . G R Bl MRS T P

- X- may fiberp, bomeoearahgiiae), {ldr partial GHROrinated (CCERAERKR(C:;Cadlengion (Ehe bond

16 71 SoamnfiBBph Bkl T ATREARbY AR FEBIcR e, ANE AR EP E, 2

(1) - (26 CNyetoxapphemprencl, nonGiyc@bhatetoary! subhtewryi@tmm oor @ttlhg/iatom
monocycl, i, %zS@f be (HAI c hﬂg qqfOan t @1” '@Nﬁkﬁmsﬁwﬂ“@s phenyl ,

cycloprop ohéxy or benzyl The sai d

cyclo ?‘I&E}/ C opeht of Cyc
car bocyeINR?R ORNE t-NBB(thfé?]yINRBCl@%‘f N8P iQR%@ryN%GDbIﬁaR? whpein

0 i hyl
st festedlay ety idta B 0 B o i pigl e 1
(Cl- C3) ank X yars linitedds thmam'&' atom é%”F@dyR {okan @&)efhanwtbmat@wgg@m@yas

e A A e 8 T - T

i n that subsfuenis phienyl in@lxyOb@on@yakaj@@e@@%pbh%tg@@aﬁ@@ vith Sorcafimbxyl i c

acid gr

bi oi sost% mSOE é)sh gF %f)fg(e@%%r&' rn‘%tﬂb‘@a ﬁg?lg%i eﬂ;sg{s@ac{@g%{gqgﬁﬁ% in the
literat auf@stltl@@s @mepbwmml ehenoessmﬁeroml or i@jeﬁo@wﬁoxmoﬁrmqmomi sppsitueitscovery
and Dev mge@e C.G "Ml ecular Variations Based
on I sos?‘la&l C (ffz%a@é;ﬂr?){ee 04"'9 %}gg%ﬁﬁwﬁ Medi ci nal Chem stry; Wernerth, C.,
Ed.; Academ c Pr ess, (2003) pp 189-214; Ruble, J. et al;

"Struct ! s &g hbidid mertsﬂr@*eaﬁnﬁ&}j@és BlseigRlBASAGS Sdifdn waocélfé?&ﬁﬂﬂy's%ltéc' din a
novel ass of bacterral translation inhibitors™. Bioorganic Medi ci nal
Cheni st ﬁpmp@vn@ir af tbgmmtiomwh!rzﬂma@aQM@camﬁﬁ safts, iegluding phaEmaP%r&lC?'bh of a
di'ver se a3alotdtio BRI Bith Bheddls £ ot Ay INARESOS! &fify bid PSS S_C
virus NS3 protease in Itors". Bioorgani ¢ & Medicinal Chem stry (2007),

15, 405hvdrogges iedng gadh setalhydrpgiries e @i galsiumRbariym ane Maghesiwe ot her si de

of bi ol agdeabby Wit & %@rﬂ& bSORM & WD -gILlOShBBL éholiRg © carboxylic, sulfonic
and phosphoni c aci d bi ol sost er| c relationships”. Journal of Mol ecul ar

Gr aphi c¥sgrymethgamimompthaps, L-arggures d-lysiag| V-ethyt pipeqding, dibenzylamine
" Hydr ox¥nd tre iﬁeox%%%db%na@{tﬁbbﬁcﬁﬁre%é&@%@Frﬁ saks, iftudfery boxy Function.

Synt hesis, lonization Constants, har macol ogi cal Characteri zati on of y
_ Ani nobBbgMacentisaly pegamigbleealisith ieerepBiGRAGiSs, e-gotith AydrehaligigiosisHeh as
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"[1- (3, 5- Di fI uoro-4- hydr oxypheny1) - 1H pyrrol -3-yl]phenyl net hanone as a
Bi Oi sosS\é‘Faé'"Sff!a%t'%ﬁ?‘BHWP?'@ @QqscP”ﬂItB%QE‘EReduct ase Inhibitor". Journal of
Medi ci nal Chem stry (2004), 47, 2706-2709; Onstein, P. et aI
"Structure-Activity Studies of 6-Substituted
Decahydr oi soqui nol i ne- 3- car boxyl i ¢ Acid AMPA Recept or Ant agonists. 2.
Effects of Distal Acid Bioisosteric Substitution, Absolute Stereochem cal
Preferences, and in Vivo Activity". Journal of Medicinal Chem stry (1996),
39, 2232-44; Kohara, Y. Et al. "A new class of angiotensin |l receptor
antagoni sts with a novel acidic bioisostere". Bioorganic & Medicinal
Chem stry Letters (1995), 5, 1903-8. 17 It will be apparent that sonme of



HO The substituent R3 R3 is hydrogen, (Cl-C3)al kyl such as nethyl or
ethyl or (Cl-C3)fluoroal kyl such as di- or trifluoromethyl. R3 will often
be hydrogen. The substituent As will be apparent fromits definition
above, a great diversity of substituents may be present in conpounds of the
invention. R4 has formula - (Al k-00-(Qffr-(L)s-Q wherein p, r and s are 0
or 1 'nF%'?)é r&@éﬂ?%'agh&:&@éﬁy 86 HboBK BVPIBRhabdAlcaitallseR@beniag, Of p, r and

sis 1. one particul ar the | nuentlon nd s are O,
and"r ] SeleclomAndiseih e BOHEUARIoY-Weld, Welrget Sremany. 02, Ak when
present is a divalent (G -C4)al kyl ene radi cal V\:hl ch (a) is optionally
substituted on one carbon by R10 and/or R11 or one or . two optlonal

subst i t ddatterm spliplsr is ussd Bg&eirﬁﬁaﬁewib@malﬁﬁl&ahco dlex canprisingdne - SCe-,

gl 0 and conBBnd bitnk mvénlﬁd?ﬂérﬂ!@ stoBﬂr@n@ﬂ@ ARlokrBYorReor iets pﬁéﬁzﬁﬁﬁeﬁtlcaﬂ?t hyl ; or

taken together with the carbon atomt \gln eattached
may for rﬁccwﬁb‘@)‘éa‘mtéﬂf”%%%f%ﬁ?‘%’ﬁ?‘le %fhawcwptsﬁ? 313’ fateds e'ﬁﬁ%if%i
substi t ugptsyent isiatercont ext include fluoro and hydroxyl. Exanples of such
radi cal s include -CH, -CH2CH2- -CH2CH2CH2-, -CH2CH2CH2CH2-, - CH2T-,
- CH2TCH2- - CH2CH2TCH2-, - CH2CH2TCH( CH3) - " OH2TCH2CH2-, and -

CH2TCH2 @dg\NetdAds WM@Jhﬁh-Ehé ﬁwer@tron is Soncer¥dwhiHt mawéﬁbﬁhﬂneamdwwy of the
foregoi ng wherein one or dro ens are ex ha ed for fluorines, and/or
S Rgs P

wher ei n S %O'Wm?%fo"ﬂ-fib%éi‘%ﬁfé %P’@S EssYfias YT B TR AU Rae RY) foggena

trifl uorr@métiwah caPlexih 88 QinlinReolaseeRomersSMBER ot stswedmnemmg« at@abh nked

cycl opro substi t uent .
y P R;ral centre or as atropisomeres with R or S stereochemistry at each chiral axis. The

invention includes all such enantiomers and diastereoisomers and mixtures thereof.

The compounds of the invention include compounds of formula (1) as hereinbefore
defined, including all polymorphs and crystal habits thereof, prodrugs and isomers thereof
(including optical, geometric and tautomeric isomers) as hereinafter defined and

isotopically-labeled compounds of formula (1).

So-called ‘pro-drugs’ of the compounds of formula (1) are also within the scope of the
invention. Thus certain derivatives of compounds of formula (1) which may have little or
no pharmacological activity themselves can, when administered into or onto the body, be
converted into compounds of formula (1) having the desired activity, for example, by
hydrolytic cleavage. Such derivatives are referred to as ‘prodrugs’. Further information on
the use of prodrugs may be found in Pro-drugs as Novel Delivery Systems, Vol. 14, ACS
Symposium Series (T. Higuchi and V.J. Stella) and Bioreversible Carriers in Drug Design,
Pergamon Press, 1987 (ed. E. B. Roche, American Pharmaceutical Association; C.S.
Larsen and J. @stergaard, Design and application of prodrugs, in Textbook of Drug
Design and Discovery, 3™ Edition, 2002, Taylor and Francis ).

Prodrugs in accordance with the invention can, for example, be produced by replacing
appropriate functionalities present in the compounds of formula (I} with certain moieties
known to those skilled in the art as ‘pro-moieties’ as described, for example, in Desian of
Prodrugs by H. Bundgaard (Elsevier, 1985). Such examples could be a prodrug of a
carboxy! group (such as ~CO-0-CH,-0-CO-tBu as used in the pivampicillin prodrug of
ampicillin), an amide (-CO-NH-CH-NAlk,) or an amidine ( ~C(=N-O-CH3)-NH).



In the conpounds of the invention, Al ki, when present will often be sinply

-CH2-. In R4, L when present is a divalent radical of formula
-(ALk2)n-(Wm, in either orientation, wherein n and m are independently O
or 1; Alk2 is -C(Rm(R1-1)-; and WIS-CO-, -S2-, -0- , -NR9- or -SO,

provi ded t hat when W and/ or " ALk2 are IPnked to a het eroatom Wi s not -0- ,

- NRs- 0rA%soﬁQciude‘ﬁntH:ﬁ?ﬂ@écob@%F fhb‘?z‘i\}eﬂﬁ"or! Srel RetabélRés 6f%oﬁ1‘y§@ur€hslm$érﬁi@|£ or
undesi rabl e potential structures. hi s cont ext, ”tﬂ(i'i( arrpl e

hydr oged!ldpa rtWPOUBi%WﬁF@%’”df’VOAH'H@? a%@ﬁ”ﬁfﬁ@%m@ déw% SO@% ¥

cycl opr gpahbdiiteddndMideh is [inked to each adjacent atomvia the same rlng
carbon, and, in either orientation -CH0-, -CH2NH, -CH(CH3)O0- and
-CH(CHS)NH— In R4l 01 (when present) and 2 are each i ndependently a
nonocycl(iyc caiHeesine! dofnpoald 68brRila Bcdraifs Bintdh@lgedtp, af hixdrey@hetyicar bocycl i c
ring systen1of,7 to 10 ring,ato nonocyclic heterocyclic ring of 4 to 7
ring atons Otdeﬁv%iv‘éy?ﬂr??f(cﬁ'ﬁﬂbc’)cg‘g'?@@)r| ng systemof 8 to 10 ring atons, any
of which rlngs or ring systems being optionally substituted; 02 may al so be
hydrogerzII when rese i.nclude

opti onalf Nﬁ"?fe? mtchQDGP%Pgﬂfm%ﬁEX%ng‘”ﬁﬁPl Ih %Q“’Hf’p@ YRy dIeBI Val¥Pazine or

(C3-07) cycl oahdsidf, (-G -syoHphexyl , cyclopentyl or cyclopropyl, radicals.
Exanpl es of 02 include hydrogen, or optionally substituted phenyl or
pyridyl. Optional substituents in rings 01 and 02 include - F, -d, -Br,

1 CN, ZCEKB - @ire mw?r?ﬁ@b@ﬂ&bffoﬂmﬁiaimd 4nsanéh|§@yan:ilﬁoQroﬁsem’secmlndaw]?r exarrplg
or ring atons 0 b, | n other types of conpoun
of the i nventi B degya g}tfg{hﬁgﬁ%?gggﬁ B9 Mr"g Pﬁ)the nitrogen to which they
are attached forma cycllc amno ring of 4 to 7 ring atons. Exanpl es of
such r| in hoI rrolidiny eridin az n and

pi peramﬂil 1‘&‘8@‘?% (éi Pﬁwﬂfggéﬁ%ﬂfﬂﬂs?aﬁ?ﬁ%’ﬂ%@%&ﬁ%% p?ﬁ@ i trogen
to which theﬁeﬂv&tlveﬁﬁaedsfqd\lmymm-lg)ubst| tuted by a radical of fornula
-(L)s-Q wherein s, L and 02 are as defined and di scussed above, or by an

opti onal substituent selected from hydroxy, nethoxy, -NH2-, or nono- or
- (C1- ©3) al leaniheaosipobindiof fortliy | acntaios agihepylandiety, a dheret dgrivativeno and

d| et hyl am no, and R11 are as defined herein; Rl12 is selected
from hydr oger\here‘igﬁg:g‘ %O&h&:%\?rgnd COON, R13 is selected from hydr ogen, -F,

-CF3, -0CF3, -Br. -d, - and -CN, R14 is selectedfromhydrogen

;Edepen e 0% & tg?tcggpg%?no% Sé%@%'ﬁs%f”@% ko112 ?@gg E%SRiget aken

t oget her WI t Idetawmvamere@‘e{rcmul-iy\m ceOHhey are attached for m a cyclic am no

ring of 4 to 7 ring atons; R1l7 is selected from hydrogen, (Cl-C6)alkyl,

(C1-Co) al kyl C(=0)-, (Cl1-Co6)al kyl S02-, benzyl oxycarbonyl -, and - C(=0)0CH3;
For use in accordance with the invention, the following structural characteristics are

currently contemplated, in any compatible combination, in the compounds (1):

The variable —X-.

The divalent linker radical —X- is a bond, or a divalent radical selected from
—C(R10}(R11)-*, ~C(R10)(R11)-0-*, ~C{R10)(R11)CHz-*, —C(R10)(R41)CHz-0O-",
~CH2C(R10)(R11)-*, =CHC(R)(R11)-0-*, and —CH~0-C(R4)(R11)-*, wherein the bond
indicated by an asterisk is attached to the pyrazole ring. Ry and Ry, are independently

selected from hydrogen and (C;-Cs)alkyl (ie. methyl, ethyl and n- or isopropyl); or Ry and
Ri, taken together with the carbon atom to which they are attached form a (Cs-
Cs)eycloalkyl ring such as a cyclopropyl or cyclopentyl ring. Specifically, -X- may be, for
example, ~CH;- , -CH,0O-* or -CH,OCH,-*, wherein the bond indicated by an asterisk is
attached to the pyrazole ring.

The variable 7




R18 is selected fromhydrogen, -F and -CN, R19 is selected from hydrogen,
F, -CF3, -0CF3, -Br. -d, -OCH3, -CH3, and -CN;, and R20 is selected from
hydrogen, F, -CF3, -0CF3, -Br. -d, -OCH3, -CH3, -CM and -OH Wth

reference to the above formulae (A)-(R) and (X1 )-(X1 2) any substituents
in a heteroaromatic ring nust of cours& be consistent wth known nedici nal

ﬁ hfan‘i st ryismﬂaaﬁhme@:ﬁﬁﬂfm m@gfﬁm@podststih%o?ﬁbéé@ﬂ fbrn}[ith@é (@mzﬁ)sqelblsmti t ut gnt t
aogen r In.a.ntro Nn-cont aj ni et eroar ona crln W e.ajacen
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Strong pOt ntl a to.react, wt nucl e I1l1c entitfle eadl.n coval ent
bond. T ol shSeyglireR g e pie b behandraaspionaly besthiifer By oxi oi oty
r gasons .hy&@@gf-le,r-pexanpd:v&, (G1IC3i)§kyll skl a rhétal oﬁ@wmswg)ﬁlhbrbulﬁlﬂtsumh h$ be

a acent,.to the 1tr en t | Nce a A CcO oun ea

o et T e, Sy ROy e kB SRR o st ook 2ng
R8) alrE lemcllnais nriflependsingdyyors €;€% jogdodik porytaudh ag enpclefropyleky, cydopenty@yy ( Cl-
C3) al ky

thyl th Cl- fl . kyl h i -
trifl uoroéf?g@ﬂ“ﬁa}(?logﬁdh °¥@ﬁ%gme_r é%f %%%%??SP&?' gfré’gﬁ,’” t‘e&ﬁ%%)r%%%}lﬁb%sﬁ% as
met IhyI doe rlegdny!éd a¢ GibisC8hetd sunfraoarboxlylicsamidhgasp dr of atettazolyl groum (vdtidhyitselfand
: . . «RB M i t

ol ot et WEBHERATDHRROSEY o @rerdity Clud Prathionp B8 A BEBTRET I ogen,
(G - C3) ditekature, byel fapexample Mesen, Brirtl. Rlrterit Opinjatr lndenog disdo@dry@B)al kyl . I'n
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e oo B0 1 A e AR R L o
i ncl ude Replrsemehtst;Htra&icarm Meslidvert EhemisTrineVeongrtutdsEdf Atduenyic Bsat
[ ti t ral d k ) iL.pojd. . S
compoundX B TisE Rk S T o0 URLRe AN RO R BB e em i e
t he conpethedylicersl ineathvelclassosfdestetibldransiatiah inhiitorshaBiodrganiaddVieditihalbe

associ a | ? tal » [ I e The
compounda B b SBAE Gy e so A R 3 BT El Ao T dinheEh By

suppr es pptegtialtR! crabomylit asitl dividdstenes hunepaliterC vilieeNS ppdeasgdnkibitorsher ef or e
CBl rec L [ OJH St p ' gQNI=SH:S A term
“Ce1 anthusoberiy kARIRTneRE) ER0HCH, Sidsy ool Rtifin BIRD cBliSoal 1,
conpoundExgerig the ather side hbiologivafit elevaot chiemidal spadec insighjs intnearbexyks any

Subst a”%h@dni@é}ﬁd ﬂ())rﬁdérpéghi@%&h‘b%ifosﬁé?ﬁrélgﬁfﬁ%&@t&?.i Joifhdrof frctditiap e agR £t can

t her eby preven uce the functiona i'vation or occu&atl on of the

r ecept oMagplling BA0HY @i TR8<38hLell M.bretakdhpirexy-A&. ool Soigivas st
N- Ar achipgiaonel &L Remel Gur, ﬁtﬂ{&ﬁ&gﬁgﬁﬁw‘%}sis, %Hfzéti&cpeégﬁéténtg‘{eér{&kno"‘“ in the art.

The term”™ CBgé?’l nverse agoni st cannabi noi d recept or 1 inverse
agoni st Pheetanoipdicsl &hamsissaatibndiiycAminohdlyric AciiHEABA] &giated noipenedst.s t he

agoni st 008/ THEHAR) CHenfor"FlooB, 2o, i LERREYARARR 2t 800 have

i nt ri nsi'Boigestent Mpdificatiomgtof Heylasidatgnzdic Acids gRalectivp doncormpettitbso referred

Lo as = ARGSbhis bV fedfdmdthilc Raindl'Rocb b5l SE BluRE O WBurnt éfMfodtibar 1t 1
Chemistry (2004), 47, 6948-6957; Nicolaou, I. et al. “[1-{3,5-Difluoro-4-hydroxyphenyl)-
1H-pyrrol-3-yllphenylmethanone as a Bioisostere of a Carboxylic Acid Aldose Reductase
Inhibitor”, Journal of Medicinal Chemistry (2004), 47, 2706-2709; Ornstein, P. et al.

“Structure-Activity Studies of 8-Substituted Decahydroisoquinoline-3-carboxylic Acid

AMPA Receptor Antagonists. 2. Effects of Distal Acid Bioisosteric Substitution, Absolute
Stereochemical Preferences, and in Vivo Activity”. Journal of Medicinal Chemisiry (1996),
39, 2232-44; Kohara, Y. Et al. "A new class of angiotensin |l receptor antagonists with a
novel acidic bioisostere”. Bioorganic & Medicinal Chemistry Letters (1995), 5, 1903-8.



22 in the art that such a CBI inverse agonist can also be naned a C131

ant agoni st as the general properties of both types are equival ent.
Accordingly, in the context of the present invention the term"CB
antagoni st” in general is understood qg i ncluding both the "CBlI antagonist”
as defined above and the "CBI inverse ‘agonist”. The term "CBI parti al

agoni st "It Wit bé apparah tn@tisdmree@'ené eddidak3d )-8l kb&le @gmisstn"tamefrens to a

conpound_Wwhj ch act e sane receptor as the full . t hat

o1 oo calhi 3t et oA B ERET s grecaberoagarred e 68 T RE YAt o1

i ntrinsi(ge)aEdi exatnple, Tl tautofient FErmeRf Fadidamn 3} and (8¢ amy ds folwmprding to a
preferred enbodi nent of the present invention, the "CBl nodul ator" or
"cannabi ng.d Necept or CBIcug%Jfator" is a CBI antagonist or inverse agoni st
conmpound. fﬁ/ ounds of the }fvention are useful for the treatnent of

di seases or ditionms™whic e nmedi ated by CBI receptor signalling
activity. anpl es of such diseases and conditions and treatnents therefor
have been |1 sted above. Wthout limtation, they include obesity and
overwei ght, prevention of weight gain, treatnment of diseases and conditions
directly or indirectly associated with obesity (e.g. nmetabolic syndrone,

type 2 didbetes, cardiovaggul g5 diseases, netabolic dysfunctions in obese,

overwei ght @r wei ght di | s, met abol i ¢ di seases or di sorders,
cancers, |inerZdilseaSes and 't he/ ot her secondary di seases referred to

above), and in the treatmentd o' di seases and conditions not necessarily
related to oS@srty (e.g. eating disorders, addictive disorders, nenta

di sorders, neurol ogical disorders, sexual dysfunctions, reproductive
dysfunctions, | i ver di seases, fibrosis-related di seases and other clinical
i ndi cati ons ﬂﬁﬁéﬂﬂ%ﬂﬁiﬁ_above) They are useful for nodul ati ng body wei ght
and energys RRASIAPIC &) éafyrlgam@é ﬁneﬂmﬂorfétﬁyi BPEsLEbiIRBoAIRI ShictFaygoGent s

i nvol ved_in the abolic drome such as excess abdom nal

at her ogé’ifi“@rodiﬁéﬂ')i’ pradetplen ﬁ%ﬁb‘i’fﬁﬁf’” level s of HDL-C, trigl ycerr des LDL,
apol i poprotein B, adi ponectin), hypertension, hyperglycaem a,

hyper uri caem_a, nonalcoholic fatty liver disease/hepatic steatosis,

el evat ed | i vénesulsitent Bases, ganmmgl ut anyl -transferase and

m croal hYRJNGE aﬁparéfmoﬁp.tao@érnrtencafbow% Qr@é(ﬁﬂ‘&érﬁﬂf cdlsapétmyen\r@ﬁmy B
physi cochem cal gIr)]ro perties and are usef for nodul ating peri pheral CBl1

r ecept oPESERdN CHMPANRASIRY thedlgventiogent r al CBI receptors. Those conpounds of
the invention associated with a | owered central action on 23 Cl31
recepto eaggé¥have a reduced propensity to induce ﬁsychratrrc and nervous

system i Alkor& bdi“r)p&?n‘d?r‘df’ Pt he"d fiderft ProhinAly REPelBi ned wit h

anot her cé:hah@mubfoﬁrd%l%ti altlf:‘e%@t bk dfLakh@Bts ofin @H@@hh%ui@ﬁtyb@gf by a
different nodeﬁg act n such as centra ction on sati

e hunge
o1 gnal SCUBPRID RHEIOE AT DR, B0 g PR TOROISTat 71 § 6t AT Lt r a
nervousQgyst em pat hways, gastrointestinal -neural pathways, netabolic rate,
energy expenditure, food intake, fat storage, fat excretion,
gastrointestinal nmotility, |ipogenesis, glucose transport, glucogenolysis,

gl ycol y& R, Ald; pokl Dresentic@ divglbntdCHE, kg Ieha tradical (Whidhi (B tsqrpaonaaigoni sts,

ant agoni_st apal ogues) o noainergi c (NA (nora

(Ser ot onRih G cbort by Roerilk gfs Soby oo parrar e SHbldans aioBhanne! s,
| eloti n (ﬁ)obﬁqﬂtdliylcdir&%ﬁﬁtaoo,— -@eump,erﬁdﬁdesloé roecslptgarnlﬁ(. rnRRs(qo&ttmt Gatar:n |

ol ype ro : relin o reljn receptor ilin or
ot} D5 PRI SRR e oratp A Becket LaBBrka e G roHBE B | | ke
pept i d?Wh?bmh sattermmtroat @Trmnfo@éx@ﬁﬂatwsﬁolﬁprdibw ecgr@tc?eﬁtylh h@-i:ceiptr?nal) anrA\ nRP
concentr or pone recge ciliary neurotrophic factor

(agout 2 %’ Q@Bﬁ'%gﬁ ?%MSQ fﬁﬂdéiﬁéﬁbgw{gﬁé oco¥t|n) CAR$ (cocai ne and )
anphetanine regul ated transcript), al pha-VsSH (alpha nelanocyte stinmulating
h t I
Fecopt o eriyey SNCSRIREHE PIEL Bk RHLbFor Cr PRt T SIS BE T ReRaD |

recept o@HzT‘rebmldfifEmzn -@Hmamcerzs Cftf@t@-‘!’b&l(@m aerGHzi!'eHe@Hor shd grow h

hornone Q re ept.or tide FF r tors, PIP-1B
(protei n f W(éf?o eée P Aﬁﬂz‘be?r hﬁ@%@e aﬁﬁoqqyfoéﬁ&eﬁgtegogrgtl vat ed
recept owbe)remen‘eptrmctre hryertogam dre)@xceaeg}tddor thetriees dinair syheagin pomectwon al so
known as Acrp30 (adi pocyte conplenent-related protein of 30kDa), fatty acid
met abolism H (histam ne) receptors, CCK-A (Chol ecystokinin-A) or CCK-A
receptor, G.P-1 (glucagonlike peptide-1) or G.P-1 receptor, oxyntonodulin,
adrenonedul l'in, DPP-1V (dipeptidyl peptidase IV), anylin, beta-3-adrenergic
receptor, UCP (uncoupling protein), thyroid receptor, thyroid-stinulating
hormone receptor, 1llbeta-hydroxysteroid dehydrogenase type 1, anylase,



It wll be understood that the specific dose |level for any particul ar
patient will depend upon a variety of factors including the activity of the
speci fic conpound enpl oyed, the age, body weight, general health, sex,

diet, time of admnistration, route of _adm nistration, rate of excretion,
drug conbi nati on and the severity of e particul ar d| sease under goi ng

E) r ealt nemarbdastarmnbsdm Byevethgl w,gidfllﬁd’relﬁéﬁllyﬁw wherdmsunegzlamdnl is bebgiatted m Ped

y clini trial, . as, is r in the pharmaceutical art. However, for
adm ni stb&aﬂs%rﬁ Ip%é%u%%r%o fﬁ.ﬁ)ﬁ{@en he total daily dose of the conpounds of
the invention may typically be in the range 1 ng to 1000 ng depending, of

Feaui r 'St TRoRAEs O el BBl PR et TR pe Niby ECB nt avenous

dose may only require from1l ng to 500 ng. The total daily dose may be

adm ni st i i .0 LVI . and ysician's

i scr et e P B 425 obe e R B TR e AR B i PP o6l
dosages weeeibased rmareandcmeedergbr Gmnmmlbsumj(zéatg)(ﬁam agd & isei@d -D-about 60kg
to 100kg Sl e

subj ect é g)épgv\%l m@d\lﬁp‘% ch]l? nX/oEﬁ!kzg eehnkgdg éﬁétg,}so%?onrﬁ éméng t he

el derly, -lRg Oesﬁéel'ﬁkal Igtte{m%tectqoaus ierurder td Iaemd ongleblads umieéxrainlm potertible

i nventi 0 re M [ 0 ute
const st enpereRp RERBHEREK, By Mot P R b R T b B BB ARS: o
conposi whengresent tre —t(‘ert h@Ht@iﬂ:m efcyclabﬂoeyis';ngcydp@ulséskeqﬁo\ﬂaeh sdjagwanu! es,

| 0z€ngeStarh ValthelsShe R4 cBRERAUR! InWiher SHGRRR _ChBD. JRPMPA olfcipler ! @
parenter sol ut rons or ‘suspensi ons s 'and ‘Capsul’es fof

adm ni senatCoChmiHbe in unlt dose presentation form and may contain
conventional excipients such as binding agents, for exanple syrup, acacia,
gelatin, sorbitol, tragacanth, or polyvinyl-pyrrolidone; fillers for

exanpl e In BotQdwher atpsent) aad £e ate eaabhindenendentiy qomoemyak@carb@mbilq redicak

gl yci ”eofﬁ?cpf' ﬁf\%'afbgné Yidy Iﬁma’rb Eijc &nTBEESI0HA t@t‘%aé ﬁvon& cfie

pol yet hg ene g or 5| |ca 5| n ant's for example pot a tarch or
accept abpieremelid ing ﬁdém’fgmgwcwmagr @bwelmqamowhcglmlgmaﬂem of frie 1106(lﬂget S may

be coat
pract ng,,&c%ﬁ{, RS S e M U R s s S
aqueous NFrogen thﬁhmﬁéﬁ Jk-Sh&s 0 Sxponpiasral Qrewigrsprepent. wolpdp opianaby i xirs, or

nmay be Qu@sﬁlﬁﬁé@glvéiémapﬁyn Byr%échlpfeﬂﬂz B@gilhéHF {@srby%);crbaW% gl or other

sui tabl e vehicl e efore arations
convent PiRNEXYd 8YAeReEY! gwmgowugwm$ rﬁ}a taf sz"@ﬁ*“@x@?’m@ns@rr bi t ol ,

Syrup, Bﬁtﬁdﬁéhy §@é§tifUtébS;§hen9ﬂ él%ﬁ@}(istﬁbﬁ%al &%sﬁfdeﬂtshb( ﬂﬁ@&lénﬁﬁ@@bz it T at s;

emul si f agents for_exanple lecith sorbitan nbnool eate, or acaci a;
non- aquBotd: Werch) esFy v ﬁy%afow\carwd@% BIEMaY |b§)Pregest ORanPIREPE mond
oil, frm@ﬁgqm%@@gngoconut oil, oily esters such as glycerine, propyl ene

gl ycol, or et al cohol preservatives, for exanple nmethyl or propyl
phydroxybenzoate or sorbic acid, and if desired conventional flavouring or

col ouring agens srouhb®R,ABLIRaddiededi ent may al so be admi ni stered
par ent ey al |%HI na sterile rum Dependi n%on t he vehicl e and

concent NANEHYRESRS corpaueg BH"‘%W@&F%& apd RetdfiseriagRdney with HesitiRegnita t ne

vehi cl ewhibe eyt A6 @@BSH, fortdl b bY@ RtAniBY FiRg 864 & T ARG btcANAEXbMBles &f such
preservative and bufferi n&rr@gents can _be di ssolved in the vehicle.

Synt hes@stRgHEe goghplipyl 'dip¥it Plepriding328PaGY 880 PRErAFY ! synt hesi s of the
conpounds (I) W|th whi ch the present invention is concerned, but all rely

on kno ch r nown to the synthetic organi ¢ chem st. Thus, conpounds
o cor d Mo TGS JEm iy 5 P1a B ieitsd legaibwosisBa THGsn do Mo aex e fiBeatir oo
destcL i by be sbbﬁitﬁt]é@ibﬁt@frddlt:altcﬂlfcﬁh‘!élllae (and, rraek! ¢ &g@w atPad b@nr@a%ntakl Il ed
I n e a erat yre sources are vanced organic c mstr

st b FhcisstdBpElH of by RRPEHPS Sy eRL s el TP adiEions: BRERSY raEhoRt  2nd
Edi t i onmbM$- @i (cmgaikwammuch dsansthgakiref etiglaehing rhétayiehad &ia y", 2nd

Edition épeéggrm A R Katritzky), PP.GM Wts and T.W G eene "G eene's
Pr ot ect§5EY tbs in Organl c Chem stry' er Edition (Wley) review articles
such as found in "Synthesis", "Acc. Chem Res.", "Chem ReVi, or primary

literature sources identified by standard literature searches online or
from secondary sources such as "Chem cal Abstracts” or "Be//stein". GCeneral
synthetic routes Routes outlined bel ow do not constitute an exhaustive
list. Experinental 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 nodification/optimzation. The conpounds of Formula (1) may



Scheme A Thus, the HN(R3)R4 noiety contains a nucleophilic nitrogen center
and the remaining part could include the final substituent, a protected
version of the substituent or a group which can be converted to the final
substituent using standard procedures known to those skilled in the art.
Thus, conpounds of Fornula | may ei thdl! be obtained di rectly follow ng the
pr ocedurspetific %8BS & tAé rafidal LCEHIGINEER din€l0Y 8108 ONBraulad (AS(R)end &t )- of
protecti groups. The carboxylic acids can be in activated forns (e.g.
acid chlog?%)des or active esters) or alternatively the conversion can be
made directdy fromthe acid using suitaple

di cycl ohex dI carbodh i ni de/(@CC), d DFO§CBQ\E
hydr oxyb&nz2Qt.mi azolie ( HOBT)n—Eonpbunds /of F
by foll ow ngf a ated procedure to that descri
carboxylic acid deffvative (e.g. dPtrile, ester

e), or other
suitabl e precursor is converted into the group Z £in a one or nultiple-step
synt hesi

R . Forw e?as outlined in the
foll owin eR el n>; ‘

g R,Methyl, Ethyl, C,
NH2, N Sc

y include fstance conversi on of
anitrite group -3-0l LY =2 b
@I g& ral

or an [1, 2, 4]
oxadi azol - 5- conmpounds of gene formula (la):

MRJing 27 reagents such as

s 1-
vﬁF can al so be obtai ned
abg%e wher eupon a
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Thus, the nitrile group may first be converted to a thioamde by treatnent
wi th hydrogen sul fide and a base such as triethylamne in pyridine. Upon
reaction with either hydrazine or hydroxyl am ne, the thioam de may be
respectively converted to anidrazone or am doxi me i nternedi at es.
Cyclization of the am drazone or am dd®i me internedi ates to respectively

give [1,2,4] triazol-3-o0ls or 2, 4] oxadlazol 5-o0ls of forrmula (la) may
be achi eved by treaf ment W|t pro ctivating agent (e.g.
phosgene, tri phosge %_g m' daz eN et hyI ﬁl ripf ormate in an
aprotic polar sol ve;g‘ HF) int pres n not of a base, at
room tenperature or under heat i ng condi t| ons e 'o8 experinental section

for detailed description *hd Bi oorgani ¢ & Medi cittséal Chemi stry, 14(21),
7324-7332; 2006; European Jour of |\/de cinal Chem stry, 28(6), 513-16;
1993. b- a hydant0|8 to give néral formula (I b): Thus, the
nitrile group may fryst t’o an ehydeNby peat ment vmthflrst a
reduci ng agent such ﬁ*&)utyl al um num ﬂ apd then the ring

form ng reagents pot aSSI um cyani de and anmoni umPcarbonate (e.g

Bucher er-Bergs reaction) €% gi ve hydantoi ns of general fornul a (I'b).

Alternatively, the nitrile groupycan be converted to hydantoi ns of general

formula (Ib) in a one-pot proc ur byt@eat t vvlth organonetal l'ic

reagents (such as RRor taSS| u n| de and amoni um
carbonate. See Bi oor d| | naI Le J\er R (2005), 15(22),:
5039-5044; Synlett, ( 2203- 2206; 2006 c- a thia d| ne- 2, 4-di one to

gi ve conpounds of general Hormula (1c): The nitrgke group may f| rst be

reduced o an al dehyde by treatment of a reducing agent such as diisobutyl
al unmi nuM"fffti de. The al dehyde is then transformed to a hydroxyacetic acid
nmet hyl ngmd Rglaﬂ@agﬁemhw@ml yl cyani de and nethanol in acid conditions

e.g. NC | est e treatnment with sulfinyl
chiori d&43 8 S?Efgfaeﬂq ﬁ%‘éo%‘?n pyrY aéﬁegﬂ ‘5@&9 with thiourea to give,
after hydyielsgected ftdnehj‘edm@mm dCAg~QCH; dBanek -0CHgedkls andf-GNul a (1 c). See;
Bi oor ga (2 13 36 3
procedurg? ’ﬁﬁ?llvg eglg byﬁh%enr j't %éﬁ%‘t @?f?é’ @Bn@é%?éﬁ §%3 Eglgfmglt?ﬁ’ve of
f or nul a RGN R@:are B@ependently selected from hydrogen and (C-Ce)alkyl or Rys and Ris

taken together with the nitrogen to which they are attached form a cyclic amino ring of 4 to

7 ring atoms;

Ry7 is selected from hydrogen, (C4-Cgalkyl, (C-Cg)alkylC(=0)-, (C1-Ce)alkylSO,-,

benzyloxycarbonyl-, and ~C(=0)OCH;;

Ris is selected from hydrogen, -F and —CN;

Ry is setected from hydrogen, F, -CF,, -OCF,, -Br. -Cl, -OCHj;, -CH3, and -CN; and

Ry is selected from hydrogen, F, -CF;, -OCF,, -Br. -Cl, -OCH;, -CHs, -CN, and -OH.

With reference to the above formulae (A)-(R) and (X1)-(X12) any substituents in a
hetercaromatic ring must of course be consistent with known medicinal chemistry
principles. For example, it is unlikely that any substitutent halogen or CN in a nitrogen-
containing heteroaromatic ring will be adjacent to the nitrogen atom, since such
substituent is expected to behave as a good leaving group, implying that in vivo such
compounds would have a strong potential to react with nucleophilic entities, leading to
covalent bond formation, generally regarded as undesirable for potential toxicicty reasons.
Also for example, it is likely that any OH substituent will be adjacent to the nitrogen atom
since again such compounds can lead to potential toxicity.



d- an acyl sulfonamde (Z = R-S02-NH) or acyl cyanamde (Z = CN-NNH) to
gi ve conpounds of general fornmula (Id): The carboxylic acid group can be in
activated fornms (e.g. acid chlorides or active esters) or alternatively the
conversion can be made directly fromthe acid using suitable coupling
reagents such as dicycl ohexyl carbodi i filde (DCC), and pronoters such as 1-
hydr oxybenzot THeazakRtuémOBL) R, Reagdiikgn of the activated carboxylic acid

group with_an, al kyl /aryl sul%on 1 de or cyanam de may._b hi in e.qg.
0 ohbor dhre iR & Sart oppereptices 4ot il PeSpPBRgT G h i et at. 1 oom
terrperfttc]ggr)aﬁkylfs@cw@%m@mtgi Meétb(yt.q'c_\(-@smusldloaiawsix_@ﬂilaﬁ}dd% trﬁlludl_'omeﬁhl yl.ayndn@Ry des  of
general fornula. . See_experinmental section fo iled descrjption.
Thus, ¢ HEREEH & 1§ histposmor Bt Fnoiibe Rvialo den okl S TS,
treat ms(rjcti- om ttiftuokyrakstag aiiaj cygd@rodyegi magy ca:zsrshdj IR, m?R;} @&R% wiat(b:eo)n of t Be
internediate to .giv 1 4] oxadi azql - 2-ones 0 ormula (le) may be
achi eved” ep?%rg@ﬁgﬁ:[c?q%f{qm Hﬁ r&%‘ﬂ%ﬁf‘?&éte activating agent (e.g. phosgene,
chl orof ormat es, carbonyl dii m dazole, Diethyl dicarbonate in an aprotic
pol ar sol ventheuch ETHF ind he presence or not of a base, at room
tenperature GAJ#MM ditions. See experinmental section for
](czlet ali : ed21glMi@eﬁp(r&@ﬁélk;ﬂ,—hyﬂmx&lsm»&-&oIanciBR@l is hgdigee oc (Gypyaids. lof gener aIb
ormul a X =,e.q. H_ . a 0 i i Garup can be
| not | VAT Mg RO RIS archPsidency S oLy S RSN bigod HEAEE Flary
t he conwdhesiiomettgh be nade directly fromthe acid using suitable coupling
reagents such as dicycl ohexyl carbodii mde (DCC), and pronoters such as 1-
hydr oxybenzotri azol e (HOST). Thus, the activated carboxylic acid group can
be fi r stSpeoifiveommedundstal teminaention Vel dieunds ddhalExdraplesipereiran nol ysis with
N, O-bis (tert-butoxycarbonyl)hydroxylam ne affords an internedi ate which

cyclizes in the presence of hydrochloric acid in e.g. nethanol to forma
3- i soxaZdleaiompRurddHf tbé presretiavertion acil s qenpl andl pagipheattal eaginabinpide

i nt er meq] [ ' t . n | kyl ati ng
agent o ecorior . Ao EH RO LB B B EesR Sict B PNBN AR Y1 T
met hyl ersgstposi.¢.itbe coBpolindzlass madif crosresdhk ybad-bohin hewienand willbeas descri bed

b I : ~al - | = 2~ T f | f I 1f).
200vS  ERkT B0 A AR (e elhalglrener al formia (11)
Medi ci nal Chem stry Letters, 15(18), 4053-4056; 2005 g- an [1, 2, 4]

oxadi azol e-3-0l to give conpounds of general fornmula (19): W= e.g. NH2, C

Thus, aWh@%H‘b@Bﬁ& bah@iRentdiemeiae X %&na%eidmeb@&&_ €81 By sasréssaly ori de)
may be converted to an acyl 1socyanate by treatnment with silver isocyanate
in e.g. f@inetuiglsingdipg 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 effect as
a CB1 receptor agonist does. inverse agonists are effective against certain types of
receptors which have intrinsic activity without the acting of a ligand upon them (also
referred {0 as 'constitutive activity'). This term is well known in the art. It is also well known



31 Alternatively, the acyl isocyanate can be synthesized froma primry

am de upon reaction with oxalyl chloride in e.g. dichloronethane or

di chl oroet hane. The acyl isocyanate intermediate can then be reacted with
hydr oxyl am ne hydrochloride in pyridine to give [1,2,4] oxadi azol e-3-0ls of
general formula (1g). See Tetrahedron,2231(17), 2007- 14: 1975: Eur. Pat.

IR R hg??% §194W?Qé%8h;§t ER e B %é@é ca%%%ﬁg%ﬁ%fl s #@04. h- a

trlfl uor OBt nam de to gr've conpoun ener a orrm a (1h): Fp,
40 , 3 cgelne@iamﬁmesxf\mm»pema;e mxsmemm@aiu(gim)n fRe cpntexiofdhe pyased] | NH2,

NH2 OH Thh%ntt&thﬁleqerrnp 1 hGagid” ﬂ QFafi@ Lﬂﬁ?f’éfboﬁ% iRGUER VSR iRA O @

primary am ne |nterrre fate taccord know procedures e.g. Curtius,
Lossen ditagsnistas deéa@cfabiy@rmﬁtﬂsq Qﬁﬁ lavermygt@m@n be reacted with
trifluoronethanesul fonic anhydride in e.g. dichloronethane in presence of a
base e.g. triethylamne, at |ow tenperature, to give

trifl uoronethanesul fonam des of general fornula (1h). Angewandte Chemi e,

| nt er nat {MEA&IM Bt payHal@gooisy or 4@(‘@&9’”0118@29@8%1 qamaéaggx}ﬁto[qqu’ﬁ 22, 5-di one
to give apRAsddRicRlacBUPBhahe §HndHcRplo b3 ihe full agonist but that produces a

weak maximum pharmacological response and has a low level! of intrinsic 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 invalved 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 fransaminases, gamma-
glutamyi-transferase and microalbuminuria.

The compounds of the invention display varying physicochemical properties and are
useful for modulating peripheral CB1 feceptors and to varying degree central CB1
receptors. Those compounds of the invention associated with a lowered central action on



OoR = Cl 32 Eistert synthesis). The honol ogous ester derivative can then
be treated with a strong base e.g. LDA in tetrahydrofuran at |ow
tenperature and reacted with an al kyl ating agent e.g. ethyl bronoacetate to
give a diester intermediate which, up hydrol ysis in basic conditions, can
be converted to pyrrolidine-2,5-diones of general formula (li) by treatnent
W t h ur €2Bbrecaptorsmhay havevategucedSgrepéiaite toiogedeassyCianie and e (d)ys spd3n841;

Jour nal s(?cie é%? Chem cal Society, Perkin Transactions 1. Organic and

Bi o-Organic i stry (1972- 1999) (1987), (8), 1679-87 j- a

| sot hi azol -3-0l to give conpounds of general fornula (1j) The nitrile

agent suie el GraE Aeendol Ak SRR i WG B epSaletygRa'if duet N9
ol efi Ralttre@tmmttolﬁoaquheslp‘@dnea élffemtamode\otdrwoplsed'em%mnal activase s@&etgé) o
For m ¢ ne LETOT AR HBUNG L BAP PR o o, Ep o RRlTR AL 2R

per f or msysigint pativwaysagastionteding; ndtmdil Ipathecybymétabiolio! rytel. gnergy ekgendtureespondi ng
thiol (ysing ai@dl’af’ﬁbgt%grf%é%%noﬁ g dg%%?e%%&%otﬁ%%ﬁﬁéd&ﬂlg?& gga J&@ed' sul fide

(using OXIda oh "agen en per oxl l'on is then
per f or mékangparh gbicggersmlsm glytolysis, dipoligs.i atc aictlingmoedutetors (inbibijorse

Chor st o7 %%o%ﬁaﬁém%?%%?gs%}ﬂﬁﬁ%%ﬁ?@ﬁ“ SR e B o ounds of
gener al ($g5pignina QA {dopamB®)JTMeosntonsies ressportety; oaywrabion gbannelg, éaptiner @pimy fir st
be Convgicfée%@’qlt}]@e%{aéﬁlo% \hVe%E%l‘sd P aﬁ&&&{c@%eﬁiﬁ Mrﬁ%{é}?mé‘%r heating

conditi ermedi at'e theh reac r to give razan- 3-ol s
of f or m@heelipiok ghgyin receatorre‘mtmwou' maitin egspploporenins erarexiaresegiosyent e. g.

Ni trous pagidsang g(%Sgéuﬁ Ilﬁé‘Pé(ﬁ@'e orQ's% e sb%a?&iéé?ﬁ&éedéér e et hanol

and chl oroform our na oc clic emstr 698,
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for mul a 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, GPRY receptor, GPR119 receptor, GPR10 receptor, neuromedin U receptors,
free-fatty-acid receptors, growth hormone, nesfatin-1, opioid receptors, neuropeptide FF
receptors, PTP-18 (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, adrenomedutlin, DPP-1V (dipeptidyl
peptidase 1V), 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,
ileat 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 of diseases which may be directly or indirectly
associated with obesity such as cardiovascular (hypertension, cardiomyopathy,
varicosities, pulmonary embolism, venous thromboembolism, coronary heart disease



= C Thus, an activated formof the carboxylic acid noiety (e.g. acid
chloride) can first be converted into the next higher am de honvol og
according to well known procedures (e.g. Arndt-Eistert synthesis). The
honol ogous ami de derivative can then be treated with a strong base e.g.
potassium tert-butoxide in tetrahydroffdran at | ow tenperature and reacted

with di '[@ﬂb}"an@%?%rﬁ& %nbﬁa%r’r‘l%dﬁh@ﬁh@%ﬁcle@ﬂsré&r@br@vaﬁ;c@!a@@%éaé@c gener al

formul a §> eatnent with urea or ammonia in water. See Bioorganic &
Medi ci n& "slﬁml,i heaptyrigeageepngastive heart Eiigre, Biygeardis, valve disapee. ARG T i nani de

to gi ve speRREads, d?ést&l%rb%@hcﬁd?ur %&aﬁd:t@ matra! véMep@lap-EBUr%yo@ﬂd@Ct i vat ed
form of . the carbox§llc aci d noiety de) can first be
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intermediate. This internediate can 34 th converted to ﬁl\s-acyl
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ggg gtz er@pur?ﬁﬂf{ﬁy&{hedl sdsangeﬁv’éeﬁ{l&@r@r@é %Oéhunalmowfeymémt PigkWickigh Xt ure or
In er/acetli Cc acl m Xt ure al . O m ry,
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121(6-7 edur e %a%q i ncl yde far instance the
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f or mul agéstrritestintl QRN LRPINatER |r&1d£%|s'ﬂrde%!\honalcohohc fatty liver/steatohepatitis,

cholelithiasis, hernias, colon cancer, colorectal cancer), genitourinary (stress
incontinence, obesity-related glomerulopathy, chronic renal failure, stillbirth, breast and
uterine cancer), psychological (depression and low seif-esteem, impaired quality of life,
social stigmatization, body dysmorphic disorder) and endocrine (metabolic syndrome, type
2 diabetes, diabetes mellitus, dyslipidemia, hyperlipidemia, low HDL and/or high LDL
cholesterol levels, hypertriglycerideemia, low adiponectin levels, impaired glucose
tolerance, insulin resistance, increase in HbA1c levels, reduced metabolic activity,
hyperandrogenemia in women, polycystic ovarian syndrome, dysmenorrhea, infertility,
pregnancy complications, male hypogonadism, hyperuricemia, menstrual disorders,
gallstones, hypogonadism, lymphedema) 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 daity 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.



NitHOXN "R R R4 ,N N R = alkyl The brono derivative can be synthesi zed by
treatnment with N-bronbsuccinimde and 1,1' - azobis(isobutyronitrile) in
carbon tetrachl oride as described in US 2004/0192667. Thus, the brom ne
atom can be displaced by a keto ester |n a presence of a base e.g. sodium
ethoxide in e.g. ethanol to give an i it er nedi at e whi ch can cyclise upon
reaction with hydroxylanine hydrochloride in e.g. water/ethanol mxture in
the presence of a

di h d id | - 3- f
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N- br omosucci ni mide and 1,1' - azobi s(isobutyronitrile) in carbon
tetrachloride as described in US 2004/0192667 Thus, the brom ne atom can
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coated according to methods well known in normal pharmaceutical practice. Oral liquid

preparations may be in the form of, for example, aqueous or cily suspensions, sciutions,

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, methyl

cellulose, glucose syrup, gelatin hydrogenated edible fats; emulsifying agents, for

example lecithin, sorbitan monooleate, or acacia; non-aqueous 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 propy! 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, adjuvanis 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 (1) can be synthesised according



(B) tfa20n5: Columm: Gemi ni C18, 5pm 2.0x50mm Flow 1.2 ml/mn. Gadient:
0-31Q m n: 10-95% acetonitrile in water, 31/2-41/2 mn: 95% acetonitrile.
Modi fier: 0.1% TFA. Ms-ionisation node: API-ES (neg.) (O 1-ja.U0p2,

Col um: Gemi ni C18, 5pm 2.0x50mm Flow 1.2 ml/mn. Gadient: 0-4

m n: 33-90% acetonitrile in water, 4-41/2 mn: 95% acetonitrile. Mdifier:
5mV NH4 HCERice el dpts@ived dnthestadakiPiterbiSrd prabarg Wdl)knbd@ede OptoneGalliadin  Gemi ni

e T
M5- i oni Sdarcion CutlerehdidiveRS glnie ranstdBnaions pf Etitioe (Wie)OR.C. Catogkm:  YMC
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MVB- i oni $HutE and Tofe GredPe-"EfdnptsPrptecie GOORHEODARBR\CheBubtosid!" EMBIQUI TY UPLC

BEH C18, 2 El e | .ents. 0. 1R~ 24- 94%
acet oni t(MFénlmﬁe‘\%/aaﬂ.@%@Ch aﬁg%d gn ?18%1( Aeg}lf% éc%é?%ﬁ?'? rﬁl,elsé N %&Q 'ffigée‘;rl': OI'0. 1%
HCOOH. Bmiagniitewture sonmde ideAifled B8 s{pulard lHedtune gearcled graine onfroMat a i s quot ed
for all | yaeTelbly u ' (et ent | fime (RI) using nethod (A
unl ess c?tggerwﬂég&géj%t%b%go%%ﬂ}ﬁ%@%? %tgnéerr ths?éc}i?r‘rul alll R8 wherein RS

and R8 are hydrogen.
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 subsirate with or without modification/optimization.

The compounds of Formula (I) may be obtained by introduction of the -N(R3)R4 moiety to
a corresponding carboxylic acid or a protected form of the depicted carboxylic acid as
outlined in the foliowing scheme:

Q A R
z—X OH X N
\ R
( N HN(R IR (N
N (R3)R, N’
Rg R, RZ R,
(M
R/ Ry Ry Rg
Scheme A

Thus, the HN(R;)R4 moiety contains a nucleophilic nitrogen center and the remaining part
could include the final substituent, a protected version of the substituent or a group which
can be converted to the final substituent using standard procedures known to those skilled
in the art. Thus, compounds of Formula | may either be obtained directly following the
procedure in scheme A or after standard conversions such as removal of protecting
groups.

The carboxylic acids can be in activated forms (e.g. acid chiorides or active esters) or
alternatively the conversion can be made directly from the acid using suitable coupling



Cpd No. Conpound Nanme 123-181-R4 R6 R7 Analysis HPLC RT M5 (APl - ES+) 1,01
5- (4- Chl or o- phenyl) - 1- (2- chl or ophenyl) - 4- ( 5- oxo- 4, 5- di hydr o-
[1, 2, 4] oxadi azol -3-yl met hyl )-11-1- pyrazol e-3-carboxylic acid [(R)-
1-(4-trifluoronethyl-phenyl)- ethyl]- aznp' de NH 411/ CF.,

reagents such as dicyclohexylcarbodiimide (DCC), and promoters such as 1-

hydroxybenzotriazote (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 Z (in a one or multiple-step synthesis)
after the amide formation. For instance as outlined in the following scheme:

3
M—X N: z—X N<
N R J N\ R
/N /N
N — N
Rs RE @ Rﬁ Rﬁ
)
R; R, R; Rg

M= CO,W, Br, CN wherein W = e.g. H, Methyi, Ethyl, CI, NH,, NHOH

Scheme B

Such a procedure may include for instance conversion of a nitrile group to:
a- a[1,2,4]triazol-3-0f (Y = NH) or an [1,2,4] oxadiazol-5-0l (Y = Q) to give
compounds of general formula (la):

¥ =0, NH

Thus, the nitrile group may first be converted to a thioamide by treatment with hydrogen
sulfide and a base such as triethylamine in pyridine. Upon reaction with either hydrazine
or hydroxylamine, the thioamide may be respectively converted to amidrazone or
amidoxime intermediates. Cyclization of the amidrazone or amidoxime intermediates to
respectively give {1,2,4] triazol-3-ols or [1,2,4] oxadiazol-5-ols of formula (Ja} may be
achieved by treatment with an appropriate activating agent (e.g. phosgene, triphosgene,
carbonyldiimidazole, ethylchioroformate in an aprotic polar solvent such as THF) in the

presence or not of a base, at room temperature or under heating conditions. See



Para C Otho G 3.34 mn. + 602.0 (MtH) Synthesis: Schenme 1

Compounds of fornula [F] were prepared as described in schene 1 above.
Esters of fornula [A] were obtained by well known nethods (Ruoxi et al., J.
Med. Chem 1999, 42, 769-776). Esters of fornula [A] were brom nated by
treatment with N- brompsucci ni mi de (1. feq ) and

1,1 -az %Qb&(dv@rﬁ?l%%d?%l; Héthﬁ‘e)d c(e@cr%'ti%ﬁ ahd B FGAMRO8 M&idiRd @h@hﬁs@? as

described 1n US 2004/ 0192 . The resulting %fom) conmpounds wer e not

puri fi ed4Ai: 7t342é6?t3§a mqeeéftﬂroye@a Wﬁﬁépé@?@maw%%em@g%(@é@ §13:H1 1983cr own- 6
ether (0.4eq.) in acetonitrile at reflux for 15 hours. The reaction

m xtures were partitioned between 1M sodi um hydroxi de sol uti on and et hyl
acetate. The organi c phases were dried over sodium sul phate, filtered and
evapor at edp. Eh@daﬁgincla@@e%hﬁmpws'éflg@aerlawoﬁhulamt)ogr aphy over silica,
eluting with ethyl acetate/cycl ohexane mxtur es to give ethyl ester
derivatives of conmpoungds of formulg [B]. Thefest er re converted to their
cor respondi ngvcagi dspaof ° 38 formyl a * by I ¥m3th sodi um hydr oxi de
under conditi Qns 3 ami IR, ar t o d’hoyel skkl | i r

Al ternative Re-Noronp co SNCOU

tézd vﬁth sodi um cyani de in

a mxture gilet hapol amd= " ef e, h dgave directly the acids of
formula [ B]. R Conpourids e*of rmul a FsB] onverted to conpounds of
formula [C] by known met ho sing the e{b’p i ate am ne R3NHR4and
coupl i ng reagents PNitriles of Forful a [C] wer & trieated with a saturated

o oi ve.an 8y PSRRI R stebtiedor a akenvn oL Dt ¥ Bsfani o oy

Corrpounda:ll.mfngfagenwt&h [a@]dusmjwyl alumirunh eyhrtde amig thex theadgdbrniing malgant& E] by
reacti on %’éﬁséium cX/anr e ré]mr}r?o uSnQ (gar\l)w nate (e. gtgudhererosgrgs reanFonr}‘?o 8|ve
hydantoins of general formula (Ib).
Alternatively, the nitrile group can be converted to hydantoins of general formuia (Ib) in a
one-pot procedure by treatment with organometallic reagents (such as RLi or RMgX)
followed by potassium cyanide and ammonium carbonate. See Bioorganic & Medicinal
Chemistry Letters, (2005), 15(22), 5039-5044; Synlett,(14), 2203-2206; 2006.

¢- a thiazolidine-2,4-dione to give compounds of general formula (Ic):

The nitrile group may first be reduced to an aldehyde by treatment of a reducing agent
such as diisobutyl aluminum hydride. The aldehyde is then transformed {o a hydroxy-
acetic acid methyl ester using trimethylsilyl cyanide and methanol in acid conditions e.g.
HCI. This a-hydroxyl ester is activated by treatment with sulfinyl chloride in the presence
of pyridine and reacted with thiourea to give, after hydrolysis, the thiazolidine-2,4-diones
of general formula (Ic). See; Bivorganic & Medicinal Chemistry (2008}, 13(11), 3627-3639.

Such a procedure may also include for instance conversion of a derivative of formula
COW to:



Compounds of fornula [F] were prepared by reacting conpounds of fornula [E]
with 20% phosgene/toluene (leg.) in Tetrahydrofuran at OC for 5 m nutes,
then at roomtenperature until a white precipitate was formed (-15 m nutes)
i ndi cating the formati on of the non c%ﬁlized i ntermedi ate. The

het er ogeneous m xture was then heated To 100C for 5 minutes in a mcrowave
oven to gi¥e aaerpeuistandfie {2ERIEE2INH-) &k bey cpatidniids B2 + ON-RIA-Qogper at i ve
LCVS or silica gel chromato Qﬁqg Cbnpound 1. 01 Prepared according to the
procedure outPTRBYIS P! gERAREOIIUIE ddhene 2 2, 2' - Azobi si sobutyronitrile
(0.35g, 2.13mml) was added tora stirred solutlon of [AI] (16g, 42.6mmvl)
and N-bronpsugci ni 'd63(8.35gt 46 k) in tetrachl oronethane (160m) and
the m xture ated/To refl ux AT 4rs then cooled to roomtenperature.
Saturated a odfum net af it solution (30nl) was added and the
m xture sti fHr 24 _hour enndiluted with water (160ml) plus brine

(40mL) and™exr,r d wth hA, tate (240nml). The organic extracts were
extracted with odi um hydr0{< olution (100nl), dried over anhydrous
magnesi um sul phater,and evapor a ) vacua. The residue was dissolved in

et hanol (100@&%j %8% a sol ution_of %?%asm um cyani de (8.33g, 127.8mmmol) in
wat er (25nl) a de The mixturé hKeated at reflux for 16 hours. 2M Sodi um
hydr oxi de sol ution (20nml) was added and reflux continued for 30 m nutes.
The m xture was diluted with water (300nl), aci d| fied with 2M h){drochl oric

aci d andhe£ambaryiERciH FAUREA Pe Kadtivated [ormsdoaugcid eiarsiasal ashesteShxt r act

were dr beauémarveme&wé@.&uém ﬁaé@@wédﬂ%tﬁ%hﬂﬁefab]@%ﬁﬁ @utﬁblblcﬁﬂplﬁ% :
washing initial h ethyl acetate hen 1% acetic acid in ethyl

acetate feaﬁﬁétSﬁUP%/ ?%@@YWBQSW{P&HQ?P&W@& (PR RGPrORER'S $HE AT due

g 0( ivgﬁyﬁb%ﬁwéthai&é ; BT} Reb &RV tRCAStedchiboRd idvdroup with an
or 0- phen - . .

chl or o- Bl (ﬁfﬁ)s“ﬁ EYRPpMide Moy ke grlieveddn e diphlogoraethang BiRresenge 7,

93% asofa bea.g: Mﬂsb%ﬁ ‘at Wénﬁi&k; tofredfedliddty dive abyl23- 7. 37

(6H m %i MtH) + = 372. .

O S B R s CranamiEe? 57 Sommealo sl G588 “Feerin e SPElPndat ot on of
[61] (3getafledssrapiorand N-Met hyl norpholine (0.97ml; 8.87mmol) in anhydrous
THF (30ml) at OC under argon. The reaction mxture was allowed to reach
roomtenperature and stirring was continued for 18h upon which

(R -1-[4-(trifluoronethyl) phenyl] ethylam ne (1.52g; 8.06nmmopl) was added
dropwi se. The_.reaction pi xture was, stirred evo| on had ceased
oy S g HEA APkl ieBe 15 BuR sarepidtGr vaeda EEMRB R he expect od
product. The mixture was diluted, with ethyl acetate (60ml), washed with 1IN
aq. HC sol ut&gn t Ren Raat er tHen 1N%aqg.,HNaOH sdi n frine, dried

over MgSat a ﬁ‘trated in M give a palé ¢ \foam(4 59)
whi ch was pprifiédi by “Conbi f i &a: 40g; Lg 3, CHBA 2 sol ution
(20m); El n: WHept . LELOAC 1/ 9-tq 1/ 4@ @m n. Flow 38nl).
Fraction s¥ze, ) to gi

Chl or o- pheny&) =% hl or o- pheny1l) -
| c acid .

4- cyanonet hyl -1 razol e- 3- carb
[(R-1-(4-trifl et hyl - phenyl e hyIFamde[CI] white foam (1. 6g;
2.95mol ; 37% . LOVS (method A) : 3.42 nin API-E’S Pos, 543.0 (MtH)*

To a sol uti of-&f Fd'l (0.93g; 1. 71mm|) in anhydrous pyridine (2nl) was
added triethylam ne (0.48nl; 3.42muol ). Hydrogen sul phide (H2S) was bubbl ed
through the reaction m xture for -5mn. The seal ed m crowave vial (20m)
was pl ateuas, madmieiagrpmhtay\ﬂ&stpeemamremﬁ ahi%nd(rwdm mytreaigast witls filled 3

and st PO REpdS hepfl LRk Eodkeusniin Rutdfedaf o ol RO, 1o nicion

of requlr&dopadiaot2- onEhe)f foemata (0 rmwinejacénewas qut@tatm@'d wilhten daxiremgialdCl  and

extract t brine
and dri gg“’%ﬁ%u‘%ﬁ% &%ngergéé%g@g P@%ﬂg ?@%ﬁy\@ 10 ga&%')ﬂe%?\h %ﬁar\t/)\g’gt%ubbl ed
t hr oughintaémeapootiyarilar sbleot swah dsof HEo e presértealr nellE. 2 Tdee, et panmi ¢ phase was
concent '

5- (4- Ch{e?rp %?aéh%néjﬁi)%ﬂ % t%%_tﬁh?é%y%gwngﬂ? e_eL)exaer{nFﬁnct)‘%!asre Bt’on fo detaheq 1H pyrazol e-3
- car bostsderipticaci d [ (R)-1-(4-trifluoronet hyl - phenyl) - et hyl ] ami de [Dll as a
white foam (0.84g; 1.46mol; 85.4% . LCVS showed pure required compound.
Used wi thout further purification. LCMS (nmethod A) : RT = 3.365 mn API-ES,
Pos, 577.0 (M+H) To a solution of [D1] (60ng; O.21mmol) in nethanol
(1m) was added hydroxylam ne 50% W in water (7.420; O0.1mmol). The
reaction mxture was stirred for 18 hours at roomtenperature where upon
LCVMS showed mainly required product + small anmounts of SM 41



[D11. A further equival ent of hydroxylamne 50% W in water (7.42111;

Amp! ) was added and the reaction m xture was heated at 40C for 10m n. LCMS
showed conpl etion of the reaction. Solvent was renoved in vacuo. The

resi due was partitioned between dichl gronet hane and water. The organic
phase was dried through a "phase separation” colum (Biotage) and

concent r at fed anisoxazak$-dl to giver eompounds of general formula (If):

5- (4-Chl or o- phenyl) - 1- (2- chl or opheny1) - 4- (N- hydroxycar bam m doyl

met hyl ) - 1H- pyrazol e-3-carb dc acid [(R)-

trifluoronethyl-phenyl)-ethyl]- mde [EI]Bogﬁ a V\/mte foam (53ny 0 088mmol ;
88. 5% . Used i thot amy fur purj fircat i UPLCHMS R( met : =1.R10
mn; ESt+ = 5P o i
0. 088mm|) [

anfy\ ros tetrakldr as)aflded, 20% hogg®ne R n

N0, e geaction afeylas stirre
0C and 15n®n~ @t om t enper ereupon g i t el preci pit ag; s_formed.
LCMS showed - 509 nversion of 'S 1] to an a(ftled |nterrred|,ﬁe1tThe
reaction m xtur 1S then heat edg &,100C in a nmigkagave for 5Sm n yAegeupon
LCMB i ndicated full conversion of the i ntermedi at’'e t'o required pr oduct. The
reacti on m xtw=aq@sccool ed to roomtenperature and |eft frRr 2kvdays upon
which a white precipitate was forned. The precipitate was filtered off and
the filtrate concentrated in vacuo. LCVMS of the precipitate showed mainly
SM[E]. The filtrate was purified by prepLCVS (rrethod E) to give title
corrpounﬁi él %15/ as a white solid (6ng; 0.0095mml ; 8% . 1H NMR (300MHz.
DVBO) he gy Iacgpﬁj gronggqan(taz in tvatgi f@gm§ &ﬁ‘g rAcid criqlq)desprggtav&fstez% 7 42
(d, 2H or Qteﬁ%ﬂ?xel?%e(éﬁnv&'d)on c%ngdé rﬁé‘de é{l’@cll frédmltBe &8id ublly-sukéBBcoupihyod A)
RT = 334mnAPI-§ % PLC/IVB rrethodF) RT141mn
ES+ = 6{PRIENENKE) 35 'Cycﬂ@‘exu*ﬁaréﬁe" frp SIHPTMBAS FBICRARF-R8 R7 Anal ysi s
HPLC RThydroxybenzotriazole (HOBT).

Thus, the activated carboxylic acid group can be first converted into an acyl Meldrum's

ram. (1mil

acid that upon aminolysis with N,O-bis (tert-butoxycarbonyl)hydroxylamine affords an
intermediate which cyclizes in the presence of hydrochloric acid in e.g. methanol to form a
3-isoxazolol (R = H) of general formula (le). Alternatively, the intermediate can be treated
with a strong base e.g. LDA and an alkylating agent e.g. Alky! halide in order to introduce
chemical diversity at the methylene position. Cyclization of the alkylated intermediate as
described above teads to 4-alkyl-isoxazol-3-ols (R = alkyl) of general formula (If). See
Journal of Organic Chemistry (2000), 65(4), 1003-1007; Bioorganic & Medicinal
Chemistry Letters, 15(18), 4053-4056; 2005

g- an [1,2,4] oxadiazole-3-0i to give compounds of general formula (lg):

W =e.q. NH,, Cl

Thus, an activated form of the carboxylic acid moiety (e.g. acid chloride) may be
converted to an acy! isocyanate by treatment with silver isocyanate in e.g. diethylether.



M5 (APl - ES+) 2.01 5-(5-(4-Chloro-phenyl)-1-(2-

chl or o- phenyl) - 3-[ 4-(2-fl uoro- phenyl) - pi peri di ne-1-carbonyl k

1H pyrazol -4-ylmethyl )-3H [1 , 3, 4] oxadi azol -2-one f-. 4 Para d Otho d
3.1 min. 592.0 (M:tH)+ 2.02 31
1- (2- Chl or o- phenyl) - 5- (4- chl or opheny1)’- 4- ( 5- oxo- 4, 5- di hydr o-

[ 1, 3, 4] anadbivae), 1 adymeddiuhate bah beYsyAResigedBrea BPdry §maRl wpob(rElction

1-p-tol %!tﬁ %&et]yllc)hfo?ig]e Iindg.g.%icwxic?roncélzeﬁwaﬁgro?di%ioroethane.

The acyl isocyanate intermediate can then be reacted with hydroxylamine hydrochioride in
pyridine to give [1,2,4] oxadiazole-3-ols of general formula (lg). See Tetrahedron, 31(17),
2007-14; 1975 ; Eur. Pat. Appl., 585165, 02 Mar 1994, Organic Letters, 6(15), 2571-2574,
2004,

h-  a trifluoromethylsulfonamide to give compounds of general formula (Ih):
F.C 0

A

0=§ QO R,

W = e.g. OH, CI, NH,, NH,OH

Thus, the carboxylic acid or amide group may be converted to a primary amine
intermediate (according to welt know procedures e.g. Curtius, Lossen or Hofmann
rearrangements) which may then be reacted with trifluoromethanesulfonic anhydride in
e.g. dichloromethane in presence of a base e.g. triethylamine, at low temperature, to give
trifluoromethanesulfonamides of general formula (Ih). Angewandte Chemie, International
Edition (2007), 46(11), 1852-1855.

i- a pyrrolidine-2,5-dione to give compounds of general formula (li):

Thus, an activated form of the carboxylic acid moiety (e.g. acid chloride) can first be
converted into the next higher homolog according to well known procedures (e.g. Arndt-



Otho d 1.36 min. Method F 602.0 (MtH)+ 1\ 1'/01\ (R3 H2N-NO $30"yi o HN- NR4
R4 Scheme 3 43 To nitrile in ethanol was added sodi um hydroxide (6 eq.)
and the m xture heated to reflux overnight. After cooling the white

di sodiumsalt precipitate was filtere 2and washed twi ce with ethanol and
dried overnight in a vacuum dessicator” The solid was then added to water
and aci @isteresinitielsis). 4ileHohmolaods titer sariviativepcandthient bw&eatb'dlmﬁteraeajlroogf and dried

Lol uene OHERS g PAR TS 2 b Srail® st P e AR AR "

t he reaetg. etrny!sbtdnncaedtam/ergwmmeaﬂer intermetietgehialt, wpen hipdnotykisrin basitint s of

"ot | ofotieRe e Ve RGO BrRIAEt STphes &l MRERT S BBt

was t hemthdc@obrandncbrhmmr@ext ISea #@emm@ﬂzﬂﬂl@gaﬁ 500 meBa+ddr aumed of the

concent f i sation

from et ﬂ: §o L}S)e, oe"ss’{%?[ﬁ%%]1dLt?fg\éggSﬁgsg'éjp?%n%ycée%'%ﬁh\?\z%e converted

to conpd)%ﬁjsﬁ%?fo(l&)mh@?q&?j by well known nethods using the appropriate

am ne R3NHR4and coupling reagents. Conpounds of fornmula [I] were treated

wi th hydrazi ne nonohydrate (2eq.) in refluxing ethanol. The m xture was

extracted (3x) with dichloronethane. The organi c phases were conbi ned,

dri ed and jcondsettiazel-d¢! logivecaopaundgiclgersoiporonds(idf fornul a [J]. Conpounds

of formula [K] were synthesized by reacting conpounds of fornmula [J] with

20% phosgene/ tol uene (1eq.) in tetrahydrofuran, at OC for 15 m nutes, then

at roomterrperatoureRfor | hour. &ol \@ent W&s renoved |n vacug, and the resjdue

was extractaed, w ¥wdi chl or gpmt haje {(2x) . oaphases i yed,

dried and et r & ed in &ac to;qglve for mul Rafter puitd’i c
il e ound 2.01

The nitrile group may first be reduced to an aldehyde by treatment of first a reducing
agent such as diisobuty| aluminum hydride, thereafter follows an olefination with a
phosphonate ester in the presence of a base (e.g. triethylphosphonoacetamide and
sodiumhydride in 1,2-dimethoxy ethane) to form the allylic amide intermediate. A 1-4
Michael addition is then performed with thicacetic acid, followed by hydrolysis {o the
corresponding thiol (using sodium hydroxide) and subsequent oxidation to the disulfide
(using oxidation agents such as hydrogen peroxide). Cyclization is then performed with
e.9. sulfuryl chloride in dichloroethane to give isothiazol-3-ols of general formula (lj). See
Journal of Medicinal Chemistry, 20086, 49(4), 1389-1393.

k- a furazan-3-ol to give compounds of general formula (tk):

W=eg OR, Gl



Prepared according to the procedure outlined in scheme 4. Schene 4
Compound of formula [Bl] was prepared as described in schene 2 above. To

1- (2- Chl or o- phenyl) - 5- (4-chl or o- phenyl) - 4- cyanonet hyl - 1H pyr azol e- 3- car boxy
lic acid [B1] (30g. 0.8 nol) were addgg sodi um hydroxide (19g, 4.8 nol),
ethanol (250 m) and water (150 ml). The reaction m xture was heated to
reflux dhes, the gter grdhp ohaclivated anidsnaydirehscccavertehie ancarid vsieaided®iur e was

al | OV"edtrEer]ﬁe?ﬁmh %g&.’&h@”ﬂﬁérgﬁ% comﬁroﬁgrﬁﬁéjmﬁ’érﬁl%ﬂ@iir@ttﬁen"\@§ct€9| lected and
washed with etha an exi cator over sodi um sal t
was di s§stheeth give vaazan-3-dieof ermuladil) BiCT¢atnentuaih ada@ram@ruﬁ*? agfivalitensi vel y
stirrin f and
ried %geﬁtcé %‘éﬁ@osvag!d@‘@%g@%@myg@d@ortd]&;;)‘?ﬁ&ﬁérﬂi ;E%B@eht% ikOLhEREIRA

4- Car boglyieeafory - Seq fouwrma! of Uqumﬁy@)c@rr(fﬂ%ﬁﬁdr) 1}971% pyr azol e- 3- car box
ylic acid [Gl]. LCM5S (nethod A): RT=2.1 mn; ES+ = 390.9 (MtH+. [d] (19g,
49 mmol) was di ssolved in toluene (80 nl) under N2-atm and during stirring
was pyri dime a( §+-38rd¥ly -pytrote-2BRiionead gRe caRtholingd efajeheral Re@llagiianhydri de
(5.05 m, 53 mmol) drop wise. The reaction was left stirring over night at
roonrtenperature The reaction was not conplete according to LCVS so the
reaction was heated to 35C for 3 h. Sincegreaction was still not conplete,
the heatin was | renoved angd an additi onal ion of acetic anhydride (0.5
eq) and p%§_ i n& 8@@05 By ')I('heore%ectioﬁW Uktur@ was left stirring over

ni ght. Et 10Q m) was aoo~oﬁand t heg' reqct ) m was stirred at room

t enper at r.Nt hriee dayg 4 éNsonent ved in vacuo and the
resrdueR re rys%a++|§6g.‘ro et-hanol Mand hot wat er (35 m)

yi el di ng® aPpr mat el y & ce thes ysitals 45 were not pure the
product was g®osystallized t nor e yreﬁé 1.37 g (56% of 1-(2-
Chl or o- pheny1) - . (4-chl oro- pﬁen?l) 4- et hoxy nyl met hyl - 1H pyr azol e- 3- car
boxylic acig JHL]. UPLC/ M5 (nmethod F): RT=1.10 min; ES+ = 576.4 (MrH*. IH
NVR (300MHz., CDCI3) : 1.27 (t, 3H); 3.80 (s, 2H); 4.19 (q, 2H); 7.16 (d,

7 dHEH ved in
drchloriﬁggﬁéne q%g%h%mc}ﬂﬁe (ﬁﬁmggﬁéng%gpq% 3%.5 $ﬁ§ %??@ﬁgﬁire oxal yl
chl ori dgor(\@rtﬁd Int@menmﬂxlt )ligawwrdﬁﬁb@myloﬂacﬁ@rﬂirﬂéo@@“(BBO\MW progeerras éhe t he
cool i ngaRpj s{RABYS Orhell Mi&@%%&’%d@ﬁ%@cé‘Pfh%n%@%%ﬁHd%ﬁPé ubl e and
after 3h a so I'd becane vi si ai I nce sone starting material was
vi si bl eSféﬁFg_l@% %@WW@WBW tetrahweiodgan @t @wrfpmpgrag‘rr@qnd added. This
addi ti orea@e%%frnﬁmeggrera@ae?& BTS SRy HBEY Tifrof0) ¥ eRineYRPgsRAR VG Ui\ Iy acu2.

In a flask contalni sonme no Siev

4-(2- fIGbF@?iﬁ‘@rﬁirW)thrﬁﬁr%ﬂmfeOﬂ@erm &erecﬁeoqrgarzr0§ MediciagidthemisiyPEA (6 m ),
and di cplopgprRL g4&oql ) added. This m xture was cooled to OC whereupon
the acid ch orld i ssol'ved in dichloronethane (60 nl) was added from a
droppi ng funnel. The reaction m xture was stirred over night. The nol ecul ar
sieves were filtered off and the reaction m xture was extracted with

di chl or ork hang. sy iIThaRRIENb IR @hTRRNGS BRESBRINETBILNkY act od wi th
NaHCO3 (sat.), washed with brine, dried over 2504, flltered and
evaporated yielded 15 g of the crude ester. The crude product was purified
on a short silica colon (EkOAc/Heptane, 1.4 followed by 1:1) the fractions
containin prodgct was pool%d and recrystaﬁFDzed mnth Et OAc (45 m) and

Hept ane ( m) i 8 ding &Y ffo fa

{1- (2- chl nyg) 5- (4 Al ﬁgenyl)-Qgr P&uoro phery1) - pi peri di nel
- car bony @yrazol eni c ‘aci d { bt er [11]. The nother liquid
was congeagrat pd i nvacy ur i-f+ed bx=¥/ecr 'stal i zation with Et OAC and
Heptaneyﬂé’lc@gl?grr’oréa 11] . Lcr\rs*(mfﬁgdA) RT = 3.6 min ES+ =
580.1 (M+l) + NVR (300MHz, 13): 1.08 H,; 1.72-2.04(m 4H); 2.91
(t, 1H); 3.21 (Pt, 1H); 3.31%t™1H); 3.72 (AB-q 2H); 4.18 (q, 2H); 4.78
(d, 1H); 4,9%,(d, 1H,; 7.00-7.44 (m 8H). The conpound [11] (105 ng, 0.18
nmol ) was dissolved in ethanol (1.2 m) and hydrazine (10 pl, 0.18 mmol)

was addfr%s ; %c{rvﬁéd(fo%%fﬁ%ada?go)gpgaag &?&a&?gaf Fﬂ? r?d’ ? caﬁ”fl%hbe LCNB onl'y

showed the's Ing mate secon hydrazrne
(10111 reecteg witioar) alMsuI@da@cﬁedﬁeBm meea@tdldﬁowtheefeum@@emm@f afeaseend.

Wat er ronet hane
(2. Tog BTBAmAe k0Gud SRR A LR PR T e el ana
evaporated yi el ding 108 ng of crude product [J1] which was used w t hout
further purification. UPLCIM5 (nmethod F): RT = 1.27 mn. ESt+ = 566.4
(Mt1) +. The crude [J1] was dissolved in THF (1 m) and cooled to OC
Phosgene (20%in toluene, 20 gL) was added and the reaction was stirred 15
mn at OC and thereafter at r.t. for Ih. Extracted the crude product with

\




Prepared according to the procedure outlined in schenme 4 identi
one descri bed for the preparation of conpound 2.01: [ 12]
Compound of formula [12] was prepared as described in schene 4,
and (R)-1- (4-trifluoronethyl-phenyl)-gthylam ne. Conpounds of
formula 131 47 R8 Werein R5 and R5 are hydrogen.

cal to the
Schene 4a
usi ng [H1]
gener al

then be converted to N-acyl alkylsuifinamides of general formula (Im) by treatment with an
oxidative agent e.g. MCPBA in dichloromethane or NalQ, in water/methanol mixture or

H.QO; in water/acetic acid mixture. See Journal of Organic Chemistry, 71(4), 1380-1
2006, Tetrahedron, 60(52), 12147-12152; 2004; Bioorganic & Medicinal Chemistry,
14(11), 3775-3784; 2006; Monatshefte fuer Chemie, 121(6-7), 539-47; 1990.

Such a procedure may include for instance the conversion of bromine to:
n- anisoxazol-3-ol to give compounds of general formula {In):

R = alkyl

389,

The bromo derivative can be synthesized by treatment with N-bromosuccinimide and 1,1'-
azobis(isobutyronitrile) in carbon tetrachioride as described in US 2004/0192667. Thus,
the bromine atom can be displaced by a keto ester in a presence of a base e.g. sodium
ethoxide in e.g. ethanol to give an intermediate which can cyclise upon reaction with
hydroxylamine hydrochloride in e.g. water/ethanol mixture in the presence of a base e.g
sodium hydroxide to give isoxazol-3-ols of general formula (In). See Journal of Medicinal

Chemistry, 45(12), 2454-2468; 2002.

o- a N-alkylsulfonamide (R= alkyl) or N-acylsulfonamide (R= -C{=Q)-alkyl) to give
compounds of general formula (lo):

.

N
1
8

el
T

¢l o
Sty

R
0 o R

—

R = alkyl, -C(=0)-alkyl

The bromo derivative can be synthesized by treatment with N-bromosuccinimide and 1,1'-
azobis(isobutyronitrile) in carbon tetrachloride as described in US 2004/0192667. Thus,
the bromine atom can be displaced by potassium thioacetate in e.g. tetrahydrofuran and



Cpd No. Conmpound Name R3-N-R4 R R6 R7 Anal ysis HPLC RT M5 (API- ES+) 3.01
N-(2-{1-(2-Chl oro-phenyl)-5-(4- chloro-phenyl)-3-[4-(2-fluoro-
phenyl ) - pi peri di ne-1-carbonyl ] 1H pyrazol -4-yl)-acetyl)- nethanesul fonam de

rf-- LLIt CH3-
35

then treated with chlorine in e.g. ethanol/dichloromethane mixture to give a sulfonyl
chloride intermediate, which, upon reaction with an alkylamine or akylamide gives N-
alkylsulfonamides or N-acyl sulfonamides of general formula (lo). See Bivorganic &
Medicinal Chemistry Letters, 17(1), 73-77; 2007, Bioorganic & Medicinal Chemistry
Letters, 17(7), 1991-1995; 2007.

The following examples of compounds of the invention, their preparation and properties
are presented by way of illustration only:

General comments:

Microwave reactions were performed in a Personal Chemistry Emrys Optimizer. NMR
spectra were obtained on a Bruker Avance AMX 300 MMz instrument. LC/MS was
performed on an Agifent 1100-series instrument. UPLC/MS was performed on a Waters
Acquity-series instrument. LC/MS (A-E} and UPLC/MS (F) methods are as follows:

(A) tfa20p5: Column: Gemini C18, 5um, 2.0x50mm. Flow: 1.2 ml/min.
Gradient: 0-3"2 min:10-95% acetonitrile in water, 3"%-4"? min: 95%
acetonitrile. Modifier: 0.1% TFA. MS-ionisation mode: API-ES (pos.)

(B) tfa20n5; Column: Gemini C18, 5um, 2.0x50mm. Flow: 1.2 m¥/min.
Gradient: 0-3"% min:10-95% acetonitrile in water, 32-4"2 min: 95%
acetonitrile. Modifier: 0.1% TFA. MS-ionisation mode: API-ES (neg.)

(C) HCO;320p5: Column: Gemini C18, Sum, 2.0x50mm. Flow: 1.2 ml/min.
Gradient: 0-4 min:33-90% acetonitrile in water, 4-4"2 min: 95%
acetonitrile. Modifier: 5SmM NH,HCO3. MS-ionisation mode: API-ES

(pos.)

(D) HCO320p5: Column: Gemini C18, 5um, 2.0x50mm. Flow: 1.2 ml/min.
Gradient: 0-4 min:33-90% acetonitrile in water, 4-4'2 min: 95%
acetonitrile. Modifier: 5SmM NH,HCQO;, MS-ionisation mode: API-ES
{neg.)

(E) Preparative Method: Column: YMC 19x100 mm; Flow: 20 mL/min.
Gradient: 0-8 min: 10-70% MeCN in water, 8-9 min: 70-95% MeCN in
water, 9-12 min: 85% MeCN. Modifier: 0.1% TFA; MS-ionisation mode:
API-ES (pos.)

(F) HCO,H20t9850V: Column: ACQUITY UPLC BEH C18, 1.7um, 2.1x50mm.
Fiow: 0.5 ml/min. Gradient: 0.1-1.0 min: 24-84% acetonitrile in water, 1~



Para d Otho d 3.39 mn. 629 (MtH) + 3. 02
1- (2- Chl or o- phenyl ) - 5-(4-chl orophenyl) - 4-(2-
met hanesul f onyl am no- 2- oxoet hyl ) - 1H pyrazol e- 3-carboxylic acid
methyl-[(R)-1 -(4- trifluoronethyl -pheﬂ;yl)-ethyl]- amde / 3-Z * our CH3-
Para C Otho C 3.54 mn. 653 (MtH)+ “'Synt hesi s:

1.8 min: 94% acetonitrile. Modifier: 0.1% HCOOHM. MS-ionisation mode:

API-ES (pos. and neg. ionization)

Data is quoted for all compounds as molecular ion and retention time (RT) using method
(A) unless otherwise stated.

Compounds of general formula [1]

OYQ QA R3
/ N

N
R6 te 1]
R7
R8
wherein Rs and Ry are hydrogen.
Analysis
HPLC RT
Compound Name Rs-N-R4 R; Rs MS (API-
Cpd ES+)
No.
5-(4-Chloro-phenyl)-1-(2-chloro-
phenyl}-4-(5-oxo-4,5-dihydro- ™
. e 3.34 min.
1.01 [1,2,4]oxadiazol-3-yimethyl)-1H-
. , Para Cl Qrtho Cl
pyrazole-3-carboxylic acid {{R)- .
. CF, 602.0 (M+H)
1-(4-trifluoromethyl-phenyl)-
ethyl]-amide

Synthesis:



Scheme 5 Conpounds of formula [M were prepared as described in schene 5
above. 48 Conpounds of fornmula [L] were isol ated upon hydrol ysis of
conpounds of formula [1] in basic nediumaccording to well know procedures.
Acids of fornula [L] were converted tozyeactive internediates upon
treatment with e.g. 4-(dinmethylamno) pyridine (1.7eq.), lethyl-3

(3-di net hyl ami nopropyl) carbodiimnmd hydroc@or.ﬁﬂ% (2 eq.) and

dii sopropyl et hybam' ne (3eq.) angd“rgacted an appropr ikat o
"DWM@ﬁ chl Qr oltet hane t o £ caspounds wformula [M

sul phonam d

after puri ft| on rm Bl%’f’ég‘e%_CO‘erUUnd yPr epar ed
accordi ng e proce ure Betlined in schéie 6: Schepe’ 6 Conpound of
formul a [1 vvas prepar ed s d&scribed in schene 4 Booweé. ter
{1- (2- Chl or o- pheny1) - 5- (4- chl or o- pheny1) - 314- (2- f | uor o- phe& %"‘I‘-”lg ridine-1
- carbonyl]-1H pyrazol -4-yl}-acetic acid ethyl ester [11]R (1.3 g, 21.2
mmol ) described in exanple 2.0lowere THF (100 m ), water (1&)0 ), and

| i thium hydroxide (9 g, 214 @fdded. The reaction, fed over

ni ght. The gg%“ c solvent wa¥-fenoved in vacuo and the r i NkNg wat er
phase was au«: cle whNt h Et OAc (2x).

ed with CIN and t hergafler extr
The conbi negy@logant ¢ pha e vvasheg—-\M—Hi—g\Aat-er

ek y |

e, dried over
Na2SO4, filFi"€red and evaporat i el g g of Rériude duct
Repeatedly recrystallisation i gAE] i?;i‘nd ’ﬁept ane vyi el c@??ogmrél%f pur e
(1-(2-Chl oro-phenyl)-5-(4- Ry RE Ry

chl or o- pheny1l) - 314- ( 2-f | uor.o- phenyl) - pi peri di ne- 1- car bonyl ] - 1H pyrazol -4-y1
}-acetic acid [L1]. LCVMS (nethod A): RT = 3.5 mn. Egy+ = 552.1 (M+1)+. 300
MHz (CDC13): 1.80-2.124¢4H F202 (1H, dt), 3.20- RH &), 3.60 (2H,
q), 5.01 (1H d), 5.20 ( N 01- 7.54 (12H, n), Yard 14748 (1H, br s),

To a m xture of [L1] ( 1§ml) 4- (di met hyl &y Yyr Fdi ne (37. 6ny;
0. 31mmol )15 ‘&’Etﬂ%z' P-3

( § T aiydrochl ori de
69. 4ng; 0. 36mMmo an%

f hanesul f onam de mkedd. 44 Z 36ppl ) in
di chl oronet hane (0.5 evdm@h[msopr opyl et hy &i e Qu dgmu@iEp4nmol ) .
The reaction m xture was sth ‘

ed overnight at roomtenpgkafure whereupon
LCVS showed full conversion of 11..11 to required product. 49 The m xture
was washed with 1Nag. HCl, the organic phase was dried and evaporated in
vacuo to give 110ng af terffal which was purified on a SAX col um
usi ng di chl or onet hane as é‘ht to gl ve title conpound [3.01] (54ny;

0. 085mml ; 47.4% . LCMSZ A R 3.39 min API-ES, Pos, 629.0

(MHH) +. Cﬁﬂﬁﬁﬁ'ﬂm Bt epar ed accor di ng to the pr ocedure out!ined
in scheme .&&, dentical | ih ne described for the preparation of conpound
3.01: Formula (F]

G0

Scheme 1

Compounds of formula [F] were prepared as described in scheme 1 above. Esters
of formula [A] were obtained by well known methods (Ruoxi et al., J. Med. Chem, 1999,
42, 769-776). Esters of formula [A] were brominated by treatment with N-
bromosuccinimide (1.1eq.) and 1,1'-azobis(isobutyronitrile) (0.01eq.) in carbon
tetrachloride as described in US 2004/0192667. The resulting bromo compounds were not
purified but treated directly with potassium cyanide (2eq.) and 18-crown-6 ether (0.4eq.) in
acetonitrile at reflux for 15 hours. The reaction mixtures were partitioned between 1M
sodium hydroxide solution and ethy! acetate. The organic phases were dried over sodium
sulphate, filtered and evaporated. The residues were purified by chromatography over
silica, eluting with ethyl acetate/cyclohexane mixtures to give ethyl ester derivatives of
compounds of formula [B]. The esters were converted to their corresponding acids of



Scheme 6a Conpound of fornula [12] was prepared as described in schene 4,
using [H1] and Methyl[(R)-1-(4-trifluoronethyl-phenyl)-ethyl]-am ne
Compounds of general formula 141 RS Wherein R5 and R5 are hydrogen.

E Analysis HPLC RT 38
formula [B] by treatment with sodium hydroxide under conditions familiar to those skilled in
the art.

Alternatively, the bromo compoundé could be treated with sodium cyanide in a
mixture of ethanol and water at reflux, which gave directly the acids of formula [B].

Compounds of formula [B} were converted to compounds of formula [C] by well
known methods using the appropriate amine RsNHR, and coupling reagents. Nitriles of
formula [C] were treated with a saturated solution of hydrogen sulffide in triethylamine
{(2eq.) and pyridine (solvent) to give, after stirring at room temperature, thioamides of
formula [D]. Compounds of formula [D] were converted to amidoximes of formula [E] by
reaction with hydroxylamine (50% WT in water; 2eq.) in methanol.

Compounds of formula [F] were prepared by reacting compounds of formula [E]
with 20% phosgene/toluene (1eg.) in Tetrahydrofuran at 0°C for 5 minutes, then at room
temperature until a white precipitate was formed (~15 minutes) indicating the formation of
the non cyclized intermediate. The heterogeneous mixture was then heated to 100°C for 5
minutes in a microwave oven o give compounds of formula [F] after purification by
preparative LCMS or silica gel chromatography.

Compound 1.01

Prepared according to the procedure outlined in scheme 2:
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Scheme 2

ci

2,2'-Azobisisobutyronitrile (0.35g, 2.13mmol) was added to a stirred solution of [A1] (169,
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 (30mi) was added and the mixture stirred for 24
hours then diluted with water (160ml) plus brine (40mi) and exiracted 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 ethano! (100m!) and a solution of potassium cyanide (8.33g,
127.8mmol) in water (256m!) 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 (2x300mi). Combined organic extracts were dried over
magnesium sulphate and filtered through a sifica pad, washing initially with ethyl acetate
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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 5-(4-Chloro-phenyl)-1-(2-
chloro-phenyl)-4-cyanomethyl-1H-pyrazole-3-carboxylic acid [B1} (14.7g, 93%) as a foam.
'H NMR (DMSO-Dg): 8 3.91 (2H,s), 7.10 (2H,d), 7.23-7.37 (6H,m). LCMS (method A): RT
= 2.476min, (M+H)" = 372,

Isobutylchloroformate (1.15mi; 8.87mmol) was added to a stirred solution of [B1]
{3g; 8.06mmol) and N-Methyl morpholine (0.97ml; 8.87mmal} in anhydrous THF (30ml) at
0°C under argon. The reaction mixture was allowed to reach room temperature and
stirring was continued for 18h upon which (R)-1-[4-(trifluoromethyl) phenyl] ethylamine
(1.52g; 8.06mmol) was added dropwise. The reaction mixture was stirred until gas
evolution had ceased (~5min). LCMS indicated complete conversion of acid to form the
expected product. The mixture was diluted with ethyl acetate (60mt), washed with 1N aq.
HCI solution then water then 1N ag. NaOH solution then brine, dried over MgSQO, and
concentrated in vacuo to give a pale yellow foam (4.5g) which was purified by Combifilash
(Silica: 40g; Loading : CH,Cl; solution (20ml); Elution: Hept./EtOAc gradient: 1/8 to 1/1in
30min; Flow: 38ml); Fraction size: 100ml) to give 5-(4-Chloro-phenyh)-1-(2-chloro-phenyl)-
4-cyanomethyl-1H-pyrazole-3-carboxylic acid [(R)-1-(4-trifluoromethyl-phenyl)-ethyl]-
amide [C1] as a white foam (1.6g; 2.95mmol; 37%). LCMS (method A) : RT = 3.42 min
API-ES, Pos, 543.0 (M+H)"

To a solution of [C1] (0.93g; 1.7 1mmol) in anhydrous pyridine (2ml) was added
triethylamine (0.48mi; 3.42mmol). Hydrogen sulphide (H,S) was bubbled through the
reaction mixture for ~5min. The sealed microwave vial (20ml) was placed under a positive
pressure of H;S (a 20ml syringue was filled 3 times with H,S then H,S was”injected" (3x)
in the vial through the spectum) and stirred for 1 day whereupon LCMS showed no SM
[C1] feft and formation of required product. The reaction mixture was quenched with 1N
aq. HCl and extracted with CH,Cl;. The organic phase was washed with 1N aq. HCI, brine
and dried through a “phase separation" column (biotage). Argon was bubbled through the
arganic solution to remove residual H2S. The organic phase was concentrated in vacuo to
give 5-(4-Chloro-phenyl)-1-(2-chloro-phenyl)-4-thiocarbamaylmethyl-1H-pyrazole-3-
carboxylic acid [{R)-1-(4-trifluoromethyl-phenyl)-ethyl]-amide [D1]as a white foam (0.84g;
1.46mmol; 85.4%). LCMS showed pure required compound. Used without further
purification. LCMS (method A) : RT = 3.365 min API-ES, Pos, 577.0 (M+H)"

To a solution of [D1] {(60mg; 0.1mmol) in methanol (1ml) was added hydroxylamine
50% WT in water (7.42ul; 0.1mmol). The reaction mixture was stirred for 18 hours at room

temperature where upon LCMS showed mainly required product + small amounts of SM
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[D1]. A further equivalent of hydroxylamine 50% WT in water (7.42ul; 0.1mmol) was
added and the reaction mixture was heated at 40°C for 10min. LCMS showed completion
of the reaction. Solvent was removed in vacuo. The residue was partitioned between
dichloromethane and water. The organic phase was dried through a "phase separation®
column (Biotage) and concentrated in vacuo to give 5-(4-Chioro-phenyl)-1-(2-chloro-
phenyl)-4-(N-hydroxycarbamimidoyl methyl}-1H-pyrazole-3-carboxylic acid {(R)-1-(4-
trifluoromethyl-phenyl)-ethyl]-amide {E1] as a white foam (53mg; 0.088mmol; 88.5%).
Used without any further purification. UPLC/MS (method F): RT=1.10 min; ES+ = 576.4

(M+H)

To a cooled (0°C) solution of [E1] (53mg; 0.088mmoi) in anhydrous tetrahydrofuran
{1ml) was added 20% WT phosgene in foluene (45.97ul; 0.088mmol). The reaction
mixture was stirred for 5 min at 0°C and 15min at room temperature whereupon a white
precipitate was formed. LCMS showed ~50% conversion of SM [E1] to an activated
intermediate. The reaction mixture was then heated at 100°C in a microwave for Smin
whereupon LCMS indicated full conversion of the intermediate to required product. The
reaction mixture was cooled to room temperature and left for 2 days upon which a white
precipitate was formed. The precipitate was filtered off and the filtrate concentrated in
vacuo. LCMS of the precipitate showed mainly SM [E1]. The filtrate was purified by
prepLCMS (method E) to give title compound [1.01] as a white solid (6mg; 0.0085mmo!;
10.8%). 'H NMR (300MHz., DMSO) : 1.49 (d, 3H); 3.94 (q, 2H); 5.22 (quint., TH); 7.25(d,
2H); 7.42 (d, 2H); 7.48-7.72 (m, 8H); 8.95 (d, 1H); 12.12 (s, 1H). LCMS (method A} : RT =
3.34 min API-ES, Pos, 602.0 (M+H)". UPLC/MS (method F): RT=1.41 min; ES+ = 602.0
(M+H)"

Compounds of general formula [2

0

R8

Wherein Rs and Rg are hydrogen.
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trifluoronethyl-phenyl)-ethyl]- carbanoyl}-1H pyrazol -411)-N
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Compounds of formuta [K] were prepared as described in scheme 3 above.
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Analysis
HPLC RT
Compound Name R;-N-R,4 Rs R; MS (API-
Cpd ES+)
No.
5-{5-(4-Chloro-phenyl}-1-(2- o
chioro-phenyl)-3-{4-(2-fluoro- N 3.1 min.
201 | ohenyl)-piperidine-1-carbonyil- i ParaCl | Ortho CI
1H-pyrazol-4-yimethyl}-3H- 592.0 (M+H)"
[1,3,4]oxadiazol-2-one
1-{2-Chloro-phenyl}-5-(4-chloro-
phenyl)-4-{5-0x0-4,5-dihydro- FN. 1.36 min.
2.02 [1,3.4]oxadiazol-2-ylmethyl)-1H- Para Cl Ortho Cl Method F
pyrazole-3-carboxylic acid {({R)- CF, 602.0 (M+H)"
1-p-tolyl-ethyl)-amide
Synthesis:
2 HO Q
NC OH oM
@/_}{\ 1) NaOH Oa 1) AG,0
N N 2) EiOH
RE RS @ re T Rs Q
R& = ry el RE Ny (G
Q. R3
EtO,C N
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To nitrile in ethanol was added sodium hydroxide (6 eq.) and the mixture heated to reflux
overnight. After cooling the white discdium salt precipitate was filtered and washed twice
with ethanol and dried overnight in a vacuum dessicator. The solid was then added to
water and acidified with 4N HCI, and the solid product was filtered off and dried for 72h in
a vacuum dessicator to give the diacid {G]. To this product in toluene was added pyridine
(0.05 eq.) and acetic anhydride (1.1 eq.) and the reaction stirred overnight at room
temperature. Further amounts of pyridine {0.025eq.) and acetic anhydride (0.5 eq.) were
added and the reaction stirred 2h at room temperature followed by 45 min at 50°C.
Ethanol was then added and the reaction stirred 48h at room temperature, concentrated in
vacuo and the residue was purified by recrystallisation from ethanol to give monoester [H].
Compounds of formula [H] were converted to compounds of formula [I] by well known
methods using the appropriate amine R;NHR,and coupling reagents.

Compounds of formula [{] were treated with hydrazine monohydrate (2eq.) in refluxing
ethanol. The mixture was extracted (3x) with dichloromethane. The organic phases were

combined, dried and concentrated in vacuo to give compounds of formula [J].

Compounds of formula [K} were synthesized by reacting compounds of formula [J] with
20% phosgene/toluene {1eq.) in tetrahydrofuran, at 0°C for 15 minutes, then at room
temperature for 1hour. Solvent was removed in vacuo and the residue was extracted with
dichloromethane (2x). The organic phases were combined, dried and concentrated in
vacuo to give formula [K] after purification by preparative LCMS or silica gel
chromatography.

Compound 2.01

Prepared according to the procedure outlined in scheme 4:



610 (M+tH)+ Synthesis: Schene 7 Conpounds of formula [N] were prepared as
described in schene 7 above according to a procedure identical to the one
described for the synthesis of compounds of fornmula [M, using cyanam de
(CN-NH2) instead of an al kyl sul fonam d¢. Conpound 4.01 Prepared according
to the procedure outljned in schenme 8 Schenme 8 Conmpound of fornula [L1]
i ) @A mxture of [L1] (100ny;
0.18mmol ), 4-(di methyl am no) npyari di ne (2.5 ; 0.22mw9 ), 1l-ethyl-3
(3-di net hyl am @“i dpyY) car Limrd hydyg ri de (48,38mg; 0.25mmol ) and
cyanam de (16-22nay; Q. 36mmol) 1'n dichl t hang, (0.5nl) was added
di i sopropyl et hyl am'(fBQpl; 0. 36mmol ). Tct lon m xture was stirred
overni ght at room t étfpe At ur e wher eupon LCMS=shold full conversion of [L1]
to required product. The m xture was washed with 1IN aq. NCls the organic
phase was dried and evaporated in vacuo to give 110 cr mat eri al
which was purified op,a_SAXcg@l um using di chF'BFonet hane AS eluent to
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Scheme 4

Compound of formula [B1] was prepared as described in scheme 2 above.

To 1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-4-cyanomethyi-1H-pyrazole-3-carboxylic acid
[B1] (30 g, 0.8 mo!) were added sodium hydroxide (19 g, 4.8 mol), ethanol (250 ml) and
water (150 ml). The reaction mixture was heated to reflux ovef night. The heating was
removed and the reaction mixture was allowed to reach room temperature. The formed
precipitate was coliected and washed with ethanol and dried in an exicator over night. The
sodium salt was dissolved in water (400 mi} and HCI (4N) was added during extensively
stirring, to avoid forming a gum, and the precipitate is collected and dried in a vacuum
oven, yielding 27 g (0.7 mol, 86 %) of 4-Carboxymethyi-1-(2-chloro-pheny!)-5-(4-chloro-
phenyl)-1H-pyrazole-3-carboxylic acid [G1]. LCMS (method A): RT=2.1 min; ES+ = 380.9
(M+H)".

[G1] (199, 49 mmol) was dissolved in toluene (80 ml} under Ny-atm. and during stirring
was pyridine (0.39 mL, 4.9 mmol) added and thereafter acetic anhydride (5.05 mi, 63
mmol)} drop wise. The reaction was left stirring over night at room temperature. The
reaction was not complete according to LCMS so the reaction was heated to 35°C for 3 h.
Since reaction was stilt not complete, the heating was removed and an additional portion
of acetic anhydride (0.5 eq) and pyridine (0.05 eq). The reaction mixture was left stirring
over night. Ethanol (100 ml) was added and the reaction was stirred at room temperature
for three days. The solvent was removed in vacuo and the residue was recrystallized from
ethanol (75 ml) and hot water (35 ml) yielding approximately 20 g. Since these crystals



HO2C 1) coupling reagent CIG 2) CNN1-1, [L2) Schene 8a Conpound of
formula [L2] was prepared as described in schene 6a. Conpound 4. 03
Prepared according to the procedure outlined in schenme 8b identical to the
one described for the preparation of ddnpound 4.01: 52 1) coupling reagent
2) O\ Nvld%re :Lolf%Llellthg %1od§8thv$£se re%rlgrstallized twice more yielding 11.37 g (56%) of 1-(2-
Chioro-phenyt)-5-(4-chioro-phenyl)-4-ethoxycarbonylmethyl-1H-pyrazole-3-carboxylic acid
[H1]. UPLC/MS (method F): RT=1.10 min; ES+ = 576.4 (M+H)". '"H NMR (300MHz.,
CDCl3) : 1.27 (t, 3H); 3.80 (s, 2H); 4.19 (g, 2H); 7.16 (d, 2H), 7.27-7.47 (m, 8H).

The ester [H1] (12 g, 29 mmol) was dissolved in dichloromethane (120 ml) and cooled to
0°C. To this suspension were oxalyl chloride (5 ml, 57 mmol) and dimethylformamide

{0.05 ml) added and the cooling bath was removed. The suspension became more and
more soluble and after 3h a solid became visible again. Since some starting material was
visible on LCMS was some more oxalyl chloride (0.5 ml, 0.2 eq.) added. This addition
made the reaction complete and the solvent was removed in vacuo. In a flask containing
some molecular sieves were 4-(2-fluorophenyl)piperidine hydrochioride (7.4 g, 34 mmol),
DIPEA (6 ml}, and dichloromethane (60 ml) added. This mixture was cooled to 0°C
whereupon the acid chloride dissolved in dichioromethane (60 ml) was added from a
dropping funnel. The reaction mixture was stirred over night. The molecular sieves were
filtered off and the reaction mixture was extracted with dichloromethane (3x). The
combined organic phases were extracted with NaHCO; (sat.), washed with brine, dried
over Na,S0,, filtered and evaporated yielded 15 g of the crude ester. The crude product
was purified on a short silica colon (EtOAc/Heptane, 1:4 followed by 1:1) the fractions
containing product was pooled and recrystallized with EtOAc (45 ml) and Heptane (80 ml)
yielding 9.1 g of {1-(2-Chioro-phenyl)-5-(4-chioro-phenyl)-3-[4-(2-fluoro-phenyl)-piperidine-
1-carbonyl]-1H-pyrazol-4-yl}-acetic acid ethyl ester [{1]. The mother liquid was
concentrated in vacuo and purified by recrystallization with EtOAC and Heptane yielding
1.7 g more of [11]. LCMS (method A): RT = 3.6 min. ES" = 580.1 (M+1)". '"H NMR
(300MHz., CDCls): 1,28 (t,3H); 1.72-2.04 (m, 4H); 2.91 (t, TH); 3.21 (i, 1H), 3.31 ({,1H);
3.72 (AB-q, 2H); 4.18 (q, 2H); 4.78 (d, 1H); 4.91 (d, 1H); 7.00-7.44 (m, 8H).

The compound [I1] (105 mg, 0.18 mmol) was dissolved in ethanol (1.2 ml) and hydrazine
(10 wl, 0.18 mmol) was added. The flask was sealed and heated to reflux over night.
LCMS only showed the starting material so a second equivalent of the hydrazine (10pl,
0.18 mmol) was added and the reaction was refluxed over weekend. Water was added to
the reaction followed by extraction with dichloromethane (2x). The combined organic
phases were dried over Na,SQ,, filtered and evaporated yielding 108 mg of crude product
[J1] which was used without further purification. UPLC/MS {method F): RT = 1.27 min.
ES' = 566.4 (M+1)".

The crude [J1] was dissolved in THF (1 mi) and cooled to 0°C. Phosgene (20% in toluene,
20 pl.) was added and the reaction was stirred 15 min at 0°C and thereafter at r.t. for 1h.
Extracted the crude product with CH,Ch/water, dried the combined organic phases with



Compound of formula [L3] was prepared from|[13] as described in schene 7.
Compound of formula [13] was prepared as described in schene 4, using [Hi]
and 4-(3,5- Difluoro-phenoxy)-piperidine. Conmpounds of general formula [51
0 R8 Wherein R6 and R8 are hydrogenrt Cpd No. Conpound Nane R3-N-R4 R6 R7

Anal ysi §1a2804, filtered and evaporated giving the crude product. Some of the crude product (25
mg) was purified by prepLCMS (method E) to give title compound [2.01] as a white solid
(5.88 mg; 0.0099 mmol; 5.5%). UPLC/MS (method F): RT=1.34 min; ES+ = 592.4 (M+H)".
'H NMR (300MHz., DMSO-dg): 1.52-1.92 (m, 4H); 2.88 (t, 1H); 3.08-3.34 (m, 2H)
obscured by water signal); 3.89 (AB-¢, 2H); 4.46 (d, 1H); 4.67 (d, 1H); 7.10-7.15 (m, 1H);
7.16 (d, 1H); 7.21-7.31 (m, 3H); 7.35 (t, 1H); 7.40-7.53 (m, 4H); 7.58 (dd, 1H); 7.66 (dd,
1H); 12.07 (br s, 1H).

Compound 2.02

Prepared according to the procedure outlined in scheme 4 identical to the one
described for the preparation of compound 2.01;

Et020 CozH O ;—@_CFa
Et0,C N

! \N 1) (COCH,, DMF, CH,CI,
N - Y
Cl ct 2) ) H N/
H1] ()\CF; Cl f .Cl

0 3
1) NH,NH,.H,0 { N,N 1) COCY, in toluene
THE cl cl THF c
[v2]
Scheme 4a

Compound of formula [12] was prepared as described in scheme 4, using [H1] and (R)-1-

(4-trifluoromethyl-phenyl)-ethylamine.

Compounds of general formula [3]
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Scheme 5

Compounds of formula [M] were prepared as described in scheme 5 above.
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[L1]. LCMS (method A): RT = 3.5 min. ES* = 5562.1 (M+1)", 300 MHz (CDCl3): 1.80-2.12
(4H, m), 3.02 (1H, dt), 3.20-3.43 (2H, m), 3.60 (2H, q), 5.01 (1H, d), 5.20 (1H, d), 7.01-
7.54 (12H, m), and 14.48 (1H, br s}.

To a mixture of [L1] (100mg; 0.18mmol), 4-(dimethylamino) pyridine {(37.6mg; 0.3tmmol),
1-ethyl-3 (3-dimethylaminopropyl) carbediimid hydrochloride (69.4mg; 0.36mmol) and
methanesulfonamide (34.44mg; 0.36mmol) in dichloromethane (0.5ml) was added
diisopropylethylamine (90ul; 0.54mmol). The reaction mixture was stirred overnight at
room temperature whereupon LCMS showed full conversion of [L1] to required product.



Conpounds of general formula rsi 56 R8 Wherein Rs and Rs are hydrogen.
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The mixture was washed with 1Nag. HCI, the organic phase was dried and evaporated in
vacuo to give 110mg of crude material which was purified on a SAX column using
dichloromethane as the eluent to give title compound [3.01] (54mg; 0.085mmol; 47.4%).
LCMS (method A) : RT = 3.39 min API-ES, Pos, 629.0 (M+H)".

Compound 3.02

Prepared according to the procedure outlined in scheme 6a identical to the one
described for the preparation of compound 3.01:

Q /_—'@" CF, Q
EtO,C \ HO,C

4 ~>N 1) LIOHITHF/H,0 I Y 1) coupling reagent
—_— N ossm———
Ci <l o ¢ 2)RSO,NH,
@ [i2) Ej L2
Scheme 6a

Compound of formula {12] was prepared as described in scheme 4, using [H1] and Methyl-
[(R)-1-(4-trifluoromethyl-phenyl)-ethyl]-amine

Compounds of general formula [4]

H o)
=N N/RB
\
R4
[4]
R6 R5
R7
R8
Wherein Rs and Ry are hydrogen.
Analysis
HPLC RT
Compound Name Ry-N-R4 Rs Ry MS (API-
Cpd ES+)
No.




Anal ysis HPLC RT M5 (AP ESt+) Method F 6.01 5-{1-(2-Chloro-phenyl)-5-(4-
chl or o- phenyl) - 344- (2-fl uoro- phenyl)-pi peridi ne-1-carbonyl k

1H pyrazol- 4-yl et yI)- i m dazolidine-2,4-dione L. Para CI Otho d 1.26
mn. 606.0 (I\/H—|)+ .02 1-(2-Cnloro- phéﬁlyl) 5- (4-chl orophenyl) 442, 5-di oxo-
I m dazpt+t+eta—4 yuuctl"yl) HH—pyrazote=3=carboxyttcagr d—({R)~ Analysis
1-p-to|lyl-ethyl)-amide NH 101 CF, HPLC RT
Compound Name R3-N-Ry4 Re Ry MS (API-
Cpd ES+)
No.
2-{1-(2-Chloro-phenyl)-5-(4- o
chloro-phenyl)-3-[4-{2-flioro- N 3.4 min.
4.01 phenyl)-piperidine-1-carbonyl]- Para Ci Ortho Cl
1H-pyrazol-4-yi}-N-cyano- 576.0 (M+H)"
acetamide
(1-{2-Chloro-phenyl)-5-(4-chioro- o
phenyl)-3-{methyl-[(R)-1-(4- Ne 3.42 min.
4.02 | trifluoromethyl-phenyi)-ethyl]- Para Cl Ortho Cl
carbamoyl}-1H-pyrazol-4-yl)-N- CF, 600 (M+H)"
cyano-acetamide
{1-(2-Chloro-phenyl)-5-{4-chloro- *J;W
phenyl}-3-[4-(3,5-diflucro- 3.49 min.
4.03 phenoxy)-piperidine-1-carbonyl]- F 0 Para Cl QOrthe CI
1H-pyrazol-4-yi}-N-cyano- \@’ 610 (M+H)"
acetamide
Synthesis:
Q R3 Q. R3 Ne—N Q. R3
EtO,C N HO,C N
/ N F:‘;LiOHITHF/HO / \N Rt:)ooupﬁng reagent L / }N "
N — N7 — N
RE RS @ RE RS @ 21 CN-NR2 R6 RS
R8 ~ Ry t RE Ty H RS Ry N
Scheme 7

Compounds of formula [N] were prepared as described in scheme 7 above according to a
procedure identical to the one described for the synthesis of compounds of formula [M},
using cyanamide (CN-NH2) instead of an alkyisulfonamide.

Compound 4.01

Prepared according to the procedure outlined in scheme 8:



Para C Otho C 1.29 mn. 616.0 (MtH + Synthesis: 57 Scheme 11
Conmpounds of fornula [I] were prepared as described in schenme 3 above. The
ester was reduced by sodi um borohydride (16 eq.) in ethanol to the primry
al cohol of formula [R], thereafter wasithe al cohol oxidized with Dess-
Martin reagent (2 eq) giving the aldehyde of fornula [S§].: The al dehyde was

then transformed to the hydant gin with ammealium c8b te eq.) and
pot assi um cyani dewf5\e [ nol and wat i

nal product

[T]. Conpound 6.0 apar ed acegRdushhg™@gel0 t dure outlined in scheme
12: NaBH4 N TP
c a 2) CN-NH, ¢l @,m
©/ (L1] 14.01]
Scheme 8

Compound of formula {L.1] was prepared as described in scheme 6 above.

To a mixture of {L1] (100mg; 0.18mmol), 4-(dimethylamino) pyridine (26.54mg;
0.22mmol), 1-ethyl-3 (3-dimethylaminopropyl) carbodiimid hydrochloride (48.58mg;
0.25mmol) and cyanamide (15.22mg; 0.36mmol) in dichloromethane (0.5ml) was added
diisopropylethylamine (60ul; 0.36mmol). The reaction mixture was stirred overnight at
room temperature whereupon LCMS showed full conversion of [1.1] to required product.
The mixture was washed with 1N ag. HCI, the organic phase was dried and evaporated in
vacuo to give 110mg of crude material which was purified on a SAX column using
dichloromethane as the eluent to give title compound [4.01] (43mg; 0.114mmol; 63.2%).
LCMS (method A) : RT = 3.3 min API-ES, Pos, 576.0 (M+H)",

Compound 4.02

Prepared according to the procedure outlined in scheme 8a identical to the one

described for the preparation of compound 4.01:

/ }N 1) coupling reagent /N;\N
N D —Gl————
¢ cl 2)CN-NH, - o o)
L2} ij [4.02]
Scheme 8a

Compound of formula [L2] was prepared as described in scheme 6a.

Compound 4.03

Prepared according to the procedure outlined in scheme 8b identical to the one

described for the preparation of compound 4.01:



Doss- Martin periodinane CH2A 2 O EtOH C Schene 12 Conmpound of
formula [11] was prepared as described in schene 4 above. To a sol ution of
[11] (307 ng, 0.53 mmol) in ethanol (12 m) was sodi um borohydride (320 ng,
8.5 mmvl ) added and the suspension was2stirred at roomtenperature. The

reaction was followed by UPLG but after 2 days there were still sone
starting material left so song—Rore ethanol and sodi um bgr@hydri de was
added at two occasionsg, while @ mui ng Stcl kil ngot he read @ . The reaction
went never to c ti a er stlrrlng o a-we ol he reaction

e

m xture was quenc 7 |t|on of water fall
reaction m xtur eXtract ed WiUE'Pe EENI 0 O
with brine (2@ : e «£onbi nednerigani cophases \were dried over MySOH4,
filtered, and evapo yielding 310 ng of cr r oduct [R1]. The crude
product was purifiec &Fir omat ogr aphy (silica, “Et 0A& Hept ane, 1:1) gi ving

50 of [1- ZChIoro henyl) - 5-( 4-
o [1-( P yh- (Schemesb

Compound of formula [L3] was prepared from {I3] as described in scheme 7.

Compound of formuia [13] was prepared as described in scheme 4, using [H1] and 4-(3,5-

Difluoro-phenoxy)-piperidine.

Compounds of general formula [5]

R3
/
A
R4
[5)
R8
Wherein Rs and Ry are hydrogen.
Analysis
HPLC RT
Compound Name Rs-N-R, Re R; MS (API-
ES+)
Cpd Method (F)
No.
1-(2-Chlore-phenyl}-5-{4-chloro- -
phenyl)-4-(2,5-dioxo-pyrrolidin- N 1.38 min.
5-01 | 5.yi)-1H-pyrazole-3-carboxylic g) ParaCl | Ortho Cl
acid methyl-[(R)-1-(4- CF, 615.0 (M+H)"
trifluoromethyl-phenyt)-ethyl]-
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chl or o- phenyl ) - 4- ( 2- hydr oxy- et hyl ) - 1H pyr azol - 3-y1H4- ( 2-f | uor o- phenyl) - pi Pe
ridin-1-yi]- nethanone [R1] and 180 ng of product [Rl]and starting material
[L1] 180 rrg UPLC/I\/B (Method F) Rt 51.35 mn (Mrl)+ =538.1. [R1] (50 ny,
0. 09 npet-y—-was—ptacetd—in—a—ary—ftask—-under—mi-trogen—and UISaOIMﬁ {sisn dry

di chl of onet hgne (1 m ) whereupon Dess-Martin periodinane (79 g% R%Q nmol )
was added. Afiter stirring for 15 mn at roo terrperature a pr HEt ak was
vi sible on the UPLCMS but he reacti co Ietldwsei\%n [ hough
sone npre of |t he DEYBREPENIPeagent s ci-"‘[1\/?/?;[€"k‘<*;1d ed. he reacti on has
extrac M tth di chl oronet hane (10{ m) and shed with 1:1 10% Naﬁ;s X
sat. HCO3(10 m ), followed by water and brji ne. The |organi g

dried t hM®ugh a phase separation cplum (Biotage) and concertrat ed injvacua
to giv cruda. (1-L2.  Chl oro “hs-n-y-l-)- anbony . 244 2

Yot ™ R AR A V i

f1 uor of pheny1)@M¥€per i di ne- 1- car bonyl ] - 1H pyrjazol - 4-y1} - acet 4l dehyde [&i].
UPLC/ (Method F): Rt = 1.44 mn [M1)+ =536.0. The drude material was
imedijately Used in next step. The|linternmedijate forngd [Si], anmmoni um
carbonate (83 ng, 0.84 mmol), and potassiumicyani de (|30 ny, |0.46 mol } were
m xed jn ethanol (1 m) and water {1 nl). The flask s sealled and heat ed
at 75d.aver Lght The. reaction.m fllrn MBS OO iAo t-Bfaite—e3+ act ed
Wi th Et0Ac (2x10 m) after adjusting the pH =5 with 1 MHa. The conbi ned
organi c phases were dried over MgSH, filtered and evaporated yi el ded 169
mg of crude hydant,oin. 30 ng of the crude product was purified by
preparative QQ@%&H hod E) to give purified

5-{1- (2- Chl or o- pheny1l) - 5- (4-chl oro-
phenyl) - 3-[4-(2-fl uoro-phenyl) - pi peri di ne~I>carf
}-| m dazol i di ne- % 4-dione [6.01). UPLC/ M5 ( MShad

W

UI

onyI ] - 1H pyrazol - 4-yl net hyl
R ggt= 1.26 mn (M1)+

= 606. 0 Conpound OV Prepared according to procedure outlined
in schene ital to the one described FeT h\gﬁar ation of conpound
6.01: Schene Cofthound of fornula [12] ) ared as described in
schene 4 Rtﬂwds of genegnahridrafail a rn g \erei n R5 g@g‘cﬁ@o%gmm
hydr oge -

R6 R @ Formuta (C] Ethyl bromoacetate R6 " Rrs Formula [O]

R8 Ry R8 w7

/RS
R4
1) LIOHMTHF/H,0
R5
Formula [P] . Formula {Q]
R8 R7 R8 RY
Scheme 9

Compounds of formula [Q) were prepared as described in scheme 9 above.
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Compounds of formula [C] were prepared as described in scheme 1. Compounds of
formula [O] were synthesized by treatment of [C] with one eq. of LDA, followed by
alkylation with 1.5 eq. of ethyl bromoacetate, in anhydrous THF, at -78°C.
The alkylated compounds of formula [O] were converted to the amides of formula [P] by a
short (10min.) reaction with a hot (80°C) conc.H,SO4/Acetic acid mixture.

Reaction of amides of formuia [P] with LiOH in THF/water mixture, at room temperature,

led to full conversion to the cyclic compounds of formula [Q].

Compound 5.01

Prepared according to the procedure outlined in scheme 10:

NC N

N 1) LDATHF -78°C 1) cone.H,50 /Acetic ac

'
T C
% Cl Ethyl bromoacetate !
Formula [C2] Formula {01]

1} LIOH/THFEMA,O

rd
T
Formula {P1)] {5.01}

Scheme 10

Compound of formula [C2] was prepared as described in scheme 1 using [B1] and Methyl-
[(R)-1-{4-trifluoromethyl-phenyl)-ethyl]-amine.

LDA was prepared by addition of 2.5M Buthy! lithium in hexanes (230 ul, 0.57mmol) to a
cooled (-20°C) solution of diisopropylamine (97ul, 0.69mmol) in dry THF (3mil}, under an
argon atmosphere. After stirring for 20 minutes, this mixture was added to a cooled (-



M5 (API - ES+) Cpd Met hod F No.
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78°C) solution of {C2] (320mg, 0.57mmol) in dry THF (2mi), under an argon atmosphere.
The reaction mixture was stired for 30 minutes at -78°C. Ethyl bromoacetate (95.5ul,
0.86mmol) was added and the reaction mixture was stirred at -78°C for 1 hour. The
reaction mixture was then allowed to slowly warm-up to 5°C over 14 hours and worked-up.
Sat.aq. NH,Cl was added and the reaction mixture was extracted with diethyl ether. The
organic phase was dried over MgSQ, and concentrated in vacuo to give a brown oil
(350mg). The crude compound of formula [O1] was purified by silica gel chromatography
(Silica: 12g; Loading : CH,Cl, solution (5ml); Elution: Hept./EtOAc isocratic: 1/1); Fraction
size: 10mi) to give a pale-yellow 0il{(239mg). TLC showed only one UV active spot but
UPLC/MS (method F) 2 peaks at Rt = 1.47 and 1.51 min (~40/60) respectively
corresponding to a non identified impurity and [01]. The contaminated compound of

formula [01] was used without further purification.

A solution of [01] (239mg, 0.37mmol} in acetic acid (0.5ml) was heated to 60°C.
Concentrated sulfuric acid (0.3ml) was added and the reaction mixture was heated to
80°C for 10 minutes. After cooling, the reaction mixture was worked-up. The reaction
mixture was poured onto ice and extracted with dichloromethane. The organic phase was
dried over MgSQ, and concentrated in vacuo to give a pale-yellow oil {100mg). The crude
compound of formula [P1] was purified by silica gel chromatography (Silica: 4g; Loading :
CH,Cl; solution (2ml); Elution: Hept./EtOAc isocratic: 1/1, then 4/1); Fraction size: 3ml) to
give compound of formuta [P1] (37mg, 15%). [P1] was contaminated with non identified

impurities and was used without further purification.

To a slurry of [P1] (37mg, 0.06mmol) in a THF/H20 (1mi, 1/1) mixture was added lithium
hydroxide monohydrate (9.39mg, 0.22mmol). The reaction mixture was stirred for 1 hour
at room temperature whereupon LCMS showed full conversion to succinimide {5.01]. The
reaction mixture was concentrated in vacuo to remove THF. The aqueous phase was
acidified with 1N ag. HC! to pH = 1-2 and extracted with dichloromethane. The organic
phase was dried through a phase separation column (Biotage) and concentrated in vacuo
to give crude [5.01] which was purified by preparative LCMS (method E) to give purified
[5.01} as a white solid {23mg, 67%).

Compounds of aeneral formula [6]




Met hod F

60 Cpd No. Conmpound Name Rs-N-R4 Rs R7 Analysis HPLC RT M5 (APl - ES+)
56
/Rs
\
R4
0
[6]
R8
Wherein Rs and Ry are hydrogen.
Analysis
HPLC RT
Compound Name R3-N-R, Rg R; MS (API-
Cpd ES+)
No. Method F
5-{1-(2-Chioro-phenyl)-5-(4- e
chloro-phenyi)-3-[4-(2-fluoro- N 1.26 min.
6.01 S
phenyl}-piperidine-1-carbonyl]- r Para Cl Qrtho Cl +
1H-pyrazol-4-yimethyl}- 606.0 (M+H)
imidazclidine-2,4-dione
1-{2-Chloro-phenyl}-5-(4-chloro- .
pheny!}-4-(2,5-dioxo- NH 1.29 min.
6.02 ! imidazolidin-4-ylmethyl)-1H- Para Cl Qrtho Ci 616.0
pyrazole-3-carboxylic acid ((R)- CF, (M+H)+
1-p-tolyl-ethyl}-amide
Synthesis:
0 R3 o
£0,C N‘R4 HO N\,Rs
R4 :
(e [§ " Do

(NH,),CO;, KCN

EOHMWater

CH,Cl,




7.01 5-(4-Chloro-phenyl)-4-(2,5- dioxo-imdazolidin-4-yl1)-1-(2-

fl uoro-phenyl)-1H pyrazol e-3- carboxylic acid [(R)-1-(4-
trifluoronethyl-phenyl)-ethylF amde f-. 4 Para CI Otho FI 1.21 mn. 586.0
(MtH) *  Synt hesi s: Schene 13 5Conpounds of fornula [Z] were
prepared according to the procedurs(e? §¥’tﬁl1i1n6d I n schenme 13. Substituted
phenyl hydrazi ne was reacted with P yl'acetyl ene di carboxylate 61

Compounds of formula [i] were prepared as described in scheme 3 above. The ester was
reduced by sodium borohydride (16 eq.) in ethanol to the primary alcohol of formula [R],
thereafter was the alcohol oxidized with Dess- Martin reagent (2 eq) giving the aldehyde
of formula [S]. The aldehyde was then transformed to the hydantoin with ammonium
carbonate (9 eq.) and potassium cyanide (5 eq.) in ethanol and water giving the final
product [T].

Compound 6.01
Prepared according to the procedure outlined in scheme 12

F

F.‘
E1Q,C
2 NaBH, Dess- Martin
———— e e e ——

/ )N / )N pericdinane
N EtOH N
¢l cl o o CH,Cl,
i1} (R1)

cl f <l
{s1]

Compound of formula [i1] was prepared as described in scheme 4 above.

Scheme 12

To a solution of [I1] (307 mg, 0.53 mmol) in ethanol (12 ml) was sodium borohydride {320
mg, 8.5 mmol) added and the suspension was stirred at room temperature. The reaction
was followed by UPLC but after 2 days there were still some starting material left so some
more ethanol and sodium borohydride was added at two occasions while continuing
stirring the reaction. The reaction went never to completion and after stirring for a week,
the reaction mixture was quenched by addition of water followed by NH,Cl (ag.). The
reaction mixture was extracted with dichloromethane (2x 30 ml) and washed with brine
(20 mi). The combined organic phases were dried over MgSO,, fiitered, and evaporated
yielding 310 mg of crude product [R1]. The crude product was purified by
chromatography (silica, EtOAc:Heptane, 1:1) giving 50 mg of [1-(2-Chloro-phenyl)-5-(4-



in the presence of base, eg. potassiumcarbonate (2 eq.) in ethanol and
heated for reflux formng the pyrazole [U . The pyrazole [U was reacted
with N, N-dinethyl formam de (1.2 eq.) and phosphorous oxychloride (12 eq.)
during reflux giving the corrpound of Berrmula [V]. The ester functionality

was hydrol ysed wth sodi um hydroxi de and the resultin ar boxylic acid
has DUE] bbrthe -GBSl Bt L BT e B RR BTG e i th

oxalyl ¢ Mﬁér@ﬁe W]%@ 126 Hh 6k dr&ﬁic@{(ﬂf%@ﬁgmag RreferRULH PogInGi BPDRBUS

yi el di ng |£/1Xét,\g erea ter was reaction taking place using a
catal yti é afp  Bf= hab midi (Mt &PP&Ki s and a substituted boronic acid
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stirred sekiugtepn of [ULl] (12.4g, 50 mol) in POCI3 (55nl) at room

tenperatuyre. The m xtu heated to efI Ux,f or e e
i ndi cat eajhﬁémﬁméqgégt%%% Figﬁnam'ﬁ?a'“m 9& natG R0 rB%o(fl d%ﬂr gg@??t‘gnper ature
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vacuo to eglra{cﬁe&wuh EtOAC (2x10 ml) after adjusting the pH = 5 with 1 M HCI. The combined

oot or O Vel lEgs We”*/%%iﬁ'@% DY R ViagEy g R ]f%hi' 50

EZH ﬂ) ' Ty@4htdin380 (hdHdf the crﬁdéﬁro(ﬁﬁﬂvﬂza)s pu?aft%pr&:paE]an:p h:pMdSl((anslﬁoctﬁ ) rﬂ)
Met hod A M Sodi um roxi de solution (50
was adde@*vteooug-{%q ?'i?"g%cglﬂ"ﬁ%w)b?&?@?%dl ssol ved |yn THF (250ml). Met hanol

(30nt) O at ed
Conpl et 1 SReBr v ek G Sl TRE R E ey Ay Byt shed

ext r act e 4ifiohe .01} UBLGHME BVRGORIL) R, =Thad ovig it D+ &0 was extracted with
1M sodi um hydr oxi de sol ution (100nl). Conbi ned aqueous extracts were
acidified with 4M hydrochloric acid and extracted with ethyl acetate (2 x
250mL) . The organic extracts were dried with I\/gSO4 and t he sol vent was
renoved in vaiemppuat 81029 10. 15g of 5-Chl oro-1-(2-

fl uor o- phenyl)-4-fornyl- 1H pyrazol e- 3-carboxylic acid V\lécﬁ 1F1
(300MHz. , DiVBGepargd Zcapuding f9 thg pracegure autfinef in schemey 17 glep 'Fﬁfhefﬁesa

(1H, $). M-H) + 269/ 271. Oxalyl chloride
(0.19 m ld%@gfe J’l@gp@spar%@gfg%ma&gﬁ?gd solution of [W] (300 ng, 1.1
mmol ) in dichloronmethane (3 m) containing a few drops of DVF and after 2.5
h was the solvent renoved in vacuo. The residue was dissolved in

di chl oronethane (3 nm) and was added drop wise to a stirred solution of

(R -1-(4-trifluoronethyl -phenyl)-ethylamne (250 ng, 1.3 mol) and
triethylamne (0.5 m) in dichloronethane (3 nil). The reaction m xture was
stirred over night whereupon NH4Cl(aqg.) (10 m ) and dichl oronethane (10 m)
wer e added. The organic | ayer was the phases separated and evaporation

yi el ded 540 ng of crude product. The product was purified by chronatography
(prepacked silica colon, 10 g, EtOAc: Heptane, 1:3) yielding 250 ng of

5-Chl oro- 1- (2-fl uoro-phenyl)-4-fornyl- 1Hpyrazol e- 3-car boxylic acid
[(R)-1-(4-trifluoronethyl-phenyl)-ethyll-amde V1]. 63 1H NVR (DMSO0):

1.51 (3H, d), 5.25 (1H, q), 7.45-7.84 (8H, m, 9.35 (1H, d), 10.35 (ills)
ppm UPLCMS (Method F) RT= 1.32, (Mt1l)+=440.0 [Y1] (50 ng, 0.11 mmol),

4- chl or ophenyl boronic acid (23 ng, 0.15 mol), Pd(PPh3)4 (10 ng), 2M sodium
carbonate solution (0.1 m), ethanol (0.23 m), and DVE (0.6 m) were m xed
and the flask was flushed with argon. The reaction was heated in mv. at
150C for 10 minutes. To the reaction was 1M NaOH (aq.) (10 m) added

foll owed by extraction with dichloromethane (2 x 10 nil). The conbi ned



[ Y1] (34 ng, 0.07 mml), ammoni um carbonate (57 ng, 0.6 muol ), and

pot assi um cyanide (21 ng, 0.33 nmol) were mxed in ethanol (1 m) and water
(1 mM) and heated to reflux over night. The reaction m xture was poured
into water (10 m) and extracted withsiEt OAc (2x 10 nl) after the pH was
adjusted to pH=5 with 1M HCI. The organi c phases were conbined and dried

over Mg504, filtered, orated yiel déad 34, GME ude product. The
crude mat eri ako, 1 fi by’ preperative t fa yielding 2.79 ny
pure [7.01]. (DVBO) ): 1.88H(3H d), 53 (1H q), B2 1H d),
7.20-7.39 (4 nT. 43- 7.58 (3Heom), 7 4 (5H m), 8-83<11-1, d),
8.95 (1H, & ¢H, s). UPLCVS (Me F) = 1.21, (MFI)%= 586.0.

Bi ol ogi cal dat a: ounds were tested in the@cti onal Cannabi noi d
Receptor-1 assay descrighed bel ow, and their | val ues for antagonizing a
CBl1 receptor agoni st were assessed. The conpounds afd grouped in three
classes: A: 1050 value lower than 0.5 pM B: 1050 val ue between 0.5 pMand 5
pM C. 1C50 val ue higher than 5 pM Tables 1, 2, 3 and 4 show results for

conpounds of the inventi synt hesi sed as R8 erein Rs and Re are
hydr ogen. Co und ufz?tr@%erm- R4 R6 R7 § CF,
! (NH,),CO, KeN  © ,
N ————— e
cl f CI EtOH/Water Ci @/m
152] (6.02)
Scheme 12a

Compound of formula [I12] was prepared as described in scheme 4a.

Compounds of general formuia {7]

j)J\
N N O R3
/
N\
G / \ R4
N
[7]
R7
R8
Wherein Rg and R are hydrogen.
Analysis
HPLC RT
APIL-
Compound Name Ri-N-R; R R; MS (
ES+)
Cpd Method F
No.
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Analysis
HPLC RT
MS (APL-
Compound Name R3-N-Ry4 Rs Ry S
ES+)
Cpd Method F
No.
5-(4-Chloro-phenyl)-4-(2,5-
. _. . g A 1. . -arw
dioxo-imidazolidin-4-yl)-1-{2 a 1.21 min.
u P le-3-
7.01 fluoro phlenyll) 1H-pyrazole-3 i Para C| Ortho F1
carboxylic acid {{R)-1-(4- 586.0 (M+H)"
trifluoromethyl-phenyl)-ethyl]-
amide
Synthesis:

o

H 0,
N\NH OEt
2 - .
OEt K,CO N.N-D:methylformamlde h\ NaOH
@/ * Eo //// 23 HO / )N —_— / /N
R8  R7 EtOH N POCH,, DMF THF/MeOt
c
R8 )

(HOY,B RS 9 Q R3
i) {COCI),, DMF H \@Rﬁ H N
/ hY CH,Cl, / \N R

- e

Pd(PPh,),, Na,CO;
DME/EtOH/Water  R6 -
R7
X
\
/

(NH4}2CO KCN /
EtOH/Water

Scheme 13

Compounds of formula [Z] were prepared according to the procedure outlined in
scheme 13. Substituted phenyl hydrazine was reacted with diethylacetylene dicarboxylate
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in the presence of base, eg. potassium carbonate (2 eq.) in ethanol and heated for reflux
forming the pyrazole [U]. The pyrazole {U] was reacted with N,N-dimethyl formamide (1 2
eq.) and phosphorous oxychloride (12 eq.) during reflux giving the compound of formula
[V]. The ester functionality was hydrolysed with sodium hydroxide and the resuiting
carboxylic acid [W] was subjected to an amide coupling by first forming the acid chloride
with oxalyl chioride before adding the amine and a non-nucleophilic base yielding [X].
Thereafter was a Suzuki reaction taking place using a catalytic amount of palladium
tetrakis and a substituted boronic acid giving the intermediate [Y]. The final products [Z]
were synthesised by transforming the aldehyde to an hydantoin by reflux with ammonium
carbonate (6 eq.) and potassium carbonate (3 eq.) in ethanol/water.

Compound 7.01

Prepared according to the procedure outlined in scheme 14:

H
AN Ok
2 f .
@ + g0 ,9 OEt K, C0O, / \N N,N—Dlmethylformamlde / )N NaOH
F EtOH HO™ N POC,, DMF THEMeOHN

0 i F
{U1] [Vﬂ
o 0 ,Q— cl
H OH
i) (CQCH),, DMF /©/
(HO),B

& CHC, y /\N .

F ii} Pd{PPh,); Na,CO,; i
/@ @/ DME/EtOH/ Water
H,N

1]

(NH,),CO,, KCN 3
N

EtOH/Water
¢ i E [701]

Scheme 14,

In a flask were 2-fluorophenylhydrazine hydrochioride (12.2g, 75 mmol), diethylacetylene
dicarboxylate (12.8 g, 75 mmol), potassium carbonate (20.7 g, 150 mmol), and ethanol
(200 mi) placed and the resulting slurry heated at reflux for 5 hours. The mixture was
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cooled to room temp, diluted with water (400ml} and acidified carefully with 2M
hydrochloric acid. The mixture was stirred for 2h then the resulting suspended solid
collected by filtration, washed with water (3 x 50mi) and dried in vacuo giving 11.4 g of 5-
Chioro-1-(2-fluoro-phenyl)-1H-pyrazole-3-carboxylic acid ethyl ester {U1]. 'H NMR
(300MHz., DMSO) : § 1.29 (3H,1), 4.25 (2H,q), 5.92 (1H,s), 7.34-7.60 84H,m), 11.90
(1H,s,br). LCMS (Method A} : RT = 1.75 min, (M+H)"= 251.

N,N- dimethylformamide (4.6ml, 59 mmol) was added drop wise to a stirred solution of
[U1] (12.4g, 50 mmol) in POCI; (55mt) at room temperature. The mixture was heated to
reflux for 4h whereupon LCMS indicated complete conversion. The mixture was cooled to
room temperature and the resulting syrup added drop wise to ice/water (ca. 11). The
mixture was stirred for 2h whereupon a free-flowing suspension was obtained. The
resulting solid was collected by filtration, washed with water and dried in vacuo to give 5-
Chloro-1-(2-fluoro-phenyl)-4-formyl-1H-pyrazole-3-carboxylic acid ethyl ester [V1] (15.01g,
102 %). 'H NMR (300MHz., CDCls) : & 1.44 (3H,1), 4.50 (2H,q), 7.28-7.38 (2H,m), 7.50
(1H,1), 7.55-7.63 (1H,m), 10.55 (1H,s). LCMS (Method A} : RT = 2.43 min (M+H)" 297.
2M Sodium hydroxide solution (50 ml) was added to a stirred solution of [V1] dissolved in
THF (250ml). Methanol (30ml) was added to give a homogeneous solution. After 2h,

L CMS indicated completion of reaction. The mixture was diluted with water (250ml) and
extracted with ethyl acetate (250ml). The organic phase was extracted with 1M sodium
hydroxide solution (100mi). Combined aqueous extracts were acidified with 4M
hydrochioric acid and extracted with ethyl acetate (2 x 250ml). The organic extracts were
dried with MgS0, and the solvent was removed in vacuo yielding 10.15g of 5-Chioro-1-(2-
fluoro-phenyl)-4-formyl-1H-pyrazole-3-carboxylic acid [W1]. 'H NMR (300MHz., DMSO) : §
7.49 (1H,1), 7.61 (1H,t), 7.71-7.79 (2H,m), 10.36 (1H,s). LCMS (Method A) : RT =
1.73min, (M+H)" 269/271.

Oxalyl chioride (0.19 ml, 2.2 mmol) was added to a stirred solution of [W1] (300 mg, 1.1
mmol) in dichloromethane (3 mi) containing a few drops of DMF and after 2.5 h was the
solvent removed in vacuo. The residue was dissolved in dichloromethane (3 ml} and was
added drop wise to a stirred solution of (R)-1-(4-trifluoromethyl-phenyl)-ethylamine (250
mg, 1.3 mmol) and triethylamine (0.5 ml) in dichloromethane (3 ml). The reaction mixture
was stirred over night whereupon NH4CI (aq.) (10 ml) and dichloromethane (10 ml) were
added. The organic layer was the phases separated and evaporation yielded 540 mg of
crude product. The product was purified by chromatography {prepacked silica colon, 10 g,
EtOAc:Heptane, 1:3) yielding 250 mg of 5-Chloro-1-(2-fluoro-phenyl}-4-formyl-1H-
pyrazote-3-carboxylic acid [(R)-1-(4-triflucromethyl-phenyl)-ethyl]-amide [Y1].
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1H-NMR (DMSO): 8 1.51 (3H, d), 5.25 (1H, q), 7.45-7.84 (8H, m), 9.35 (1H, d), 10.35
(1H,s) ppm. UPLCMS (Method F) RT= 1.32, (M+1)+=440.0

[Y1] (50 mg, 0.11 mmol), 4-chlorophenylboronic acid (23 mg, 0.15 mmol}, Pd{PPhs)4 (10
mg), 2M sodium carbonate solution (0.1 ml}, ethanot (0.23 ml), and DME (0.6 ml) were
mixed and the flask was flushed with argon. The reaction was heated in m.v. at 150 °C for
10 minutes. To the reaction was 1M NaOH (aqg.) (10 m!) added followed by extraction with
dichloromethane (2 x 10 ml). The combined organic phases were dried over MgSOy,,
filtered, and the solvent was removed in vacuo vielding the crude {Y1]. The product was
purified by chromatography (silica, EtOAc: Heptane, 4:1 fo 1:1) yielding 34 mg not
completely pure material that was used without further purification. UPLC/MS {Method F) :
Ry= 1.42 min, (M+1)+= 516.0.

[Y1] (34 mg, 0.07 mmol), ammonium carbonate (57 mg, 0.6 mmol), and potassium
cyanide (21 mg, 0.33 mmol) were mixed in ethanol (1 ml) and water (1 mi) and heated to
reflux over night. The reaction mixture was poured into water (10 ml) and extracted with
EtOAc (2x 10 mi) after the pH was adjusted to pH=5 with 1M HCI. The organic phases
were combined and dried over MgSQ,, filtered, and evaporated yielded 34.6 mg of crude
product. The crude material was purified by preperative LCMS (Methed E) yielding 2.79
mg pure [7.01].

'H NMR (DMSO) % & 1.50 (3H, d), 5.23 (1H, q), 5.29 (1H, d), 7.20-7.39 {4H, m), 7.43~
7.58 (8H, m), 7.60-7.74 (5H, m), 8.03 (1H, d), 8.95 (1H, d), 10.48 (1H, s). UPLCMS
(Method F)} RT= 1.21, (M+1)+= 586.0.

Biological data:

Compounds were tested in the functional Cannabinoid Receptor-1 assay described below,
and their ICs values for antagonizing a CB1 receptor agonist were assessed. The
compounds are grouped in three classes:

A: [Cso vaiue tower than 0.5 M

B: ICso value between 0.5 uM and 5 yM

C: 1Csp value higher than 5 uM

Tables 1, 2, 3 and 4 show results for compounds of the invention, synthesised as

above.

Table 1 - Compounds of general formula [1]
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OYH Q R3
/ A\

O—N

R6

RS

R7

R8

wherein R; and R, are hydrogen.

Antagonism
Compound
Ri-N-R; Rs Ry IC50
Number
M Para Ortho
1.01 A
Cl Cl
CF,

Table 2 — Compounds of general formula [2]

R8

wherein R; and R,y are hydrogen,
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Antagonism
Compound
Ra-N-R, R Ry IC50
Number
o
Para Ortho
2.01 A
F Cl Ci
g
' Para | Ortho
2.02 A
Cl Cl
CF,

wherein Rs and R; are hydrogen.

Antagonism
Compound
R;-N-R4 R Rs R, IC50
Number
N
Para Ortho
3.01 Methyl A
F Ci Cl

o
h Para Ortho
3.02 Methyl A
Cl Cl
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Table 4 - Compounds of general formula [4]

H o)
R3
o) \R4

A

_N

N
{4
R6” L.
R7
RS

wherein R; and R; are hydrogen.

Antagonism
Compound
R3-N-R4 R Re R, IC50
Number
oy
Para Ortho
4.01 Methyl A
F Cl Ci
o
h Para Ortho-
4,02 Methyl A
Cl Cl
CF,
-Arw
N
4.03 Q Methvl Para Ortho A
. e
FQO e cl
F

Table 5 - Compounds of general formula [5]



68 Bi ol ogi cal evaluation Transfection and Cell Culture - The cDNA encodi ng
the human CB1 (Cannabi noid Receptor-1) receptor (GenBank accessi on nunber
NM 016083) was cloned from a hunman adi pose tissue cDNA |ibrary and cl oned
into the eukaryotic expression vector §9cDNA3. 1 (I nvitrogen). Chinese
Hanst er Ovary cslls (CHO K1) stably expressing reconbi nant human CB
receptors were generated by transfecting the plasm d containing the coding
sequence of thelauman CB1 receptor in CHO K1 cells, using |ipofectamn ne,

Pact urgys instructions. Resistant clones were sel ected
m (418 (Life technology). Stably transfected
ained in Hams F-12 culture medium (I nvitrogen),

o.f etaR4cal f serum (I nvitrogen), 100 U m penicillin,
(Life Technol ogy), and 600 pg/m (418. Cannabi noid
ssay. Functional activities of the above exanpl es of
conmpounds  Jdehe in entiongﬁere assessed in vitro by neasuring their
ability 8 inRkbi t-€Ps5940-1 nduced [ 35S] GTPYS bi nding to menbranes prepared
fromCHO KL cells pRgi Nng the human CBl receptor (described in
Transfection and &4l -Culture). CP55940 is a well known non-sel ective CBl1
and CB2 receptor rggoni st (e.g Felder et al., 1995, Mdl ecul ar Phar nmacol ogy,
(48) 443-50). Menbranes were prepared by a standard procedure. Briefly,

cel | s vwephebdh e anaRUfre MgdichewM EDTA and col | ected by centrifugation.

100 pg/ m
Recept or -

Pel l eted cells were honogenized in ice-cold 20 nM Hepes (pH 7.4), 10 nmM
EDTA and proteasg inhibitprs (Conpl et el gr@yearen | nhi bi tor cocktail tablet,
Roche) u€pmpoandUl tra Turrax Honopgeni zer. ig hopogenat e was centrifuged at
14 000 fp Frfbrer‘lE aN-Rat | Ke. Th&resu| t arl gel | ¢t was resuspended in the
69 same| burter byt with only 0.1 nmM EOTA and was|again centrifuged at 14
000 rpmuior.45 mln.. . at..4C. . The desul ti menbr anes) was resuspended
in 20 nM Hepes (pH 7.4, 0.1 nM|{EDTA, 2 nM MyCl2and prot ease inhibitors and
proteinl concentrgti on’*was| gatL£r figrash by M cro BCA Protein Assay Reagent Kit
(Pi erce| Bi égt@chnal o according to the manAfactyrers instructions. The

[ 3S] GTPYS SPA (Sdi ntSyf'| at | & Pra¥mi ty| Assay) bi ndi ng assay was perf or ned
by incupating 5pg/ welfs mepbranes prepared from K1 cells expressing the
human CBl receptar with 11nM[3$1GTPyS (Perkin Elner - NEG 030H) in the

presence of 3 nMof CP55940 and vari ous concentrations of the test
conpounds at roomtenperature for 1lhr in 96-well mcrotiter plates.

0. 4ng/ wel | SPA beads (PVT-WGA;, RPNQOO0O1l Anmersham Pharnmaci a Bi ot ech) were

t hen addtablafd Epmpronpds of penerabiarmWatflf or further 30 min. on an orbital
shaker. The assay buffer contained 50nM HEPES (pH 7.5), 50 mM NaCl, 2.5 nM
Md 2, 0.1% BSA, 1 pM GDP and 100 pg/m Saponin. Mcrotiter plates were
centrifuged 1500 rpmfor 5 mn. and radioactivity was read i nmedi ately
using a Topcdunter (Pe®Rki nElmer Life Sciences). Data were anal yzed and 1 C50

val ues det®rm by nop- 'N'hear regression analysis using the Prism
sof tware (G aphPad\Sof #ware, San Diego). 70 The invention clained is: 1.
A conpoupd’ o a\(l) oR4a salt or N-oxide thereof:
_N
N
6
R6 "Rs -
R7

R8

Wherein R; and R; are hydrogen.

Antagonism

Compound
IC50

R3'N'R4 Ra RT

Number
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Antagonism
Compound
R:-N-R; | R; R, IC50
Number
T
Para Ortho
6.01 A
F Cl Cl
-an
NH
Para Ortho
6.02 A
Cl Cl
CF,

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
pcDNA3.1 (Invitrogen).

Chinese Hamster Ovary cells (CHO-K1) stably expressing recombinant human CB1
receptors were generated by transfecting the plasmid containing the coding sequence of
the human CB1 receptor in CHO-K1 cells, using lipofectamine, according to the
manufacturers instructions. Resistant clones were selected in the presence of 600 ug/m!
(G418 (Life technology). Stably transfected CHO-K1 celis were maintained in Ham's F-12
culture medium (Invitrogen), supplemented with 10 % fetal calf serum (Invitrogen), 100
U/ml penicillin, 100 pg/mi streptomycin (Life Technology), and 600 ug/ml G418.

Cannahinoid Receptor-1 Functional assay.

Functional activities of the above examples of compounds of the invention were assessed
in vitro by measuring their ability to inhibit CP55940-induced [*°S]GTPYS binding to
membranes prepared from CHO-K1 celis 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
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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 manufacturers instructions. The [*°S]GTPyS SPA (Scintillation Proximity Assay)
binding assay was performed by incubating Sug/well membranes prepared from CHO-K1
cells expressing the human CB1 receptor with 1 nM [¥S]GTPyS (Perkin Elmer - NEG
030H) in the presence of 3 nM of CP55940 and various concentrations of the test
compounds at room temperature for 1hr in 96-well microtiter plates. 0.4mg/well SPA
beads (PVT-WGA; RPNQO001 Amersham Pharmacia Biotech) were then added and the
incubation continued for further 30 min. on an orbital shaker. The assay buffer contained
50mM HEPES (pH 7.5), 50 mM NacCl, 2.5 mM MgCl;, 0.1% BSA, 1 uM GDP and 100
pg/mi 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 analysis using the Prism
software (GraphPad Software, San Diego).



C(R10) (R11)-*, wherein the bond indicated by an asterisk is attached to the
pyrazole ring; Zis a radical selected fromthe group consisting of those

of formulae (1)-(26) as follows: (1) (B) (11)1 Pi OHNL2 Il 1 OH OR (5)
Il

The mvention claimed is:
1. A compound of formula (1) or a salt or N-oxide thereof:

D

wherein:

X is a bond, or a divalent radical selected from —C(R ;)
R, )>—*  —CRIR; )—O—*,  —CRp)Ryy)
CH,—*, —C(R)R,)CH,—0O—%*, —CH,C(R,,)
R, )—*, —CH,C(R,p)(R,;;)—O—*, and —CH,—
O—C(R )R, )—™*, wherein the bond indicated by an
asterisk is attached to the pyrazole ring;

7 is aradical selected from the group consisting of those of
formulae (1)-(26) as follows:

(1)
O
|«
SN
I\
O
(2)
O
: ]
S Ol

NV,
O=



OH

(10)

SNITHOOCH O

71

3)

D D
X \/\(/T\
O
Oﬁplm ZT
SanAdanaee O“aonO
(L,
o

(6)

()

OH

(8)

)



(14)

(16)
72
HO N
N
O
N
H
O
OH
O
N
H
O
~
N
@)
e
N/
HO N

(10)

(11)

(12)

(13)

(14)

(15)



75 wherein Ris Cl1-05 al kyl; phenyl or benzyl optionally ring-substituted
by R5; or a nonocyclic non-aromatic carbocyclic ring of 3 to 6 ring atons;
R3 is hydrogen, (Cl-C3)alkyl or (Cl-C3§J3luoroalkyl: R4 is a radical of
formula - (A k3p-(Q'),-(L),-Q wherein p, r and s are independently 0 or 1,
provided that at least one of p, r and s is 1; Ak, is a divalent
(Cl-C4) al kyl ene radical which (a) is optionally substituted on one carbon
by R10 and/or or by one or two optional substituents, and/ 6§b)
optionally contains a 0,S, CO, SO -SQ2, orNR9- link; L is a divalent

radi cal of formula - (A k2)O{W , gn either~orientation, wherein n and m
are independently 0 or 1; Al S - RL R11)-; and Wis CO,S2, 0, NRO
or SO ; provided that when are linked to a heteroatom Wi s
not 0, NRO or -SO Q is a c carbocyclic ring of 3 to 6 ring
atons, a bicyclic carbocyclic systemof 7 to 10 ring atons, a
nmonocyclic heterocyclic ring of 4 tNy 6 ring atons or a bicyclic carbocyclic
ring systemof 8 to 10 ring atons, y of which rings or ring systens being
optionally substituted; Q is (a) in the case where s in -(L), - is 0 or
1, a nonocyclic carbocyclic ring of 3 to 6 ring atons, a bicycﬂié
carbocyclic ring system of to 10 ringzatons, a nonocyclic heterocyclic
ring of 4 to 6 ring atonB:% i i ocyclic ring systemof 8 to 10
ring atonms, any of which rings ens being optionally
substituted; or (b) only in thellcase in-(L).,-@ is 0, hydrogen;

NFN“O
(18)
N;““S
(19)
OH
N ="
|
b/
(20)
E
HG
F
(21)
O
O
V4
N—S ..



76 or R3 and 1(4 taken together with the nitrogen to which they are
attached forma cyclic amno ring of 4 to 7 ring atons which is optionally
substituted by a radical of fornula -(19-Q wherein s, L and Q are as
defined above, or by an optional substituent selected from hydroxy,

met hoxy, NH2 , or nono- or di-(Cl-C3)al kylamno; 1(51 R5, R7 and R8 are
each independently selected from hydrogen-F, d,Br,CN, (Cl1 -C3)alkyl,
(C1-C3) fluoroal kyl, cyclopropyl, andOR9; 129 is hydrogen, (Cl(- ) al kyl ,
(C1L -C3)fluoroal kyl, or (C3- | kyl ; and R10 is hydrogen,
(C1-C3)al kyl, hydroxyl or NH2, lis Eﬁfrogen or (C1 -C3)alkyl; or R10

and R11 taken together with 0 which they are attached form
a (C3-C3)cycloal kyl ring. 2. ound &s clained in claim1l whereinXs
CH2 , CH20 *, or CH2OCH2*, wher -bofid i ndicated by an asterisk is
attached to the pyrazole ring. onpbund as claimed in claim1l
wherein R55 R5, R7 and R8 are independent|yRsel ected from hydrogen, -F and

inth
3.

a. 4. A conpound as clained in claiml1l wherein R3 is hydroqag and, in
the radical 1(4, p and s are O,,and r_.is 1. 5. A compound as c?ained in
claiml wherein R3 is hydrogen @nd, *é? the radical 1(4, p and r are 1.
6. A conpound as clainmed in clagm5 erein,.in 1(4, Ak, is -CHz-. 7. A
conpound as clainmed in claim er%'n, ing4, QL is an optionally
substituted dival ent phenyl radgcal. 8.//A compound as clained in claiml
wherein, in 1(4) @ is hydrogen? or OE%IO |1y substituted phenyl.
R
(24)
I
O
/
s 0
\
N
H
R
(25)
O
N~—CN
H
(26)
Cl3
oH



9. A conpound as clainmed in claim4 wherein one or two optional ring
substituents in are present inring QL and/or ring 77 @, said
substituents being selected fronF, O ,’2Br, CN, CF3, CH3, cycl opropyl,
andOCH3. 10. A compound as clainmed in claim4 wherein one or both of
rings QL and @2 are unsubstituted. 11. A compound as clained in claiml
wherein the radical C(O)NR3R4 in fornmula (1) is selected fromthe group
consisting of (A-(R and (X1)-(X12): (A (B) (O (D)

wherein R is C,-C alkyl; phenyl or benzyl optionally ring-
substituted by R.; or a monocyclic non-aromatic carbocyclic
ring of 3 to 6 ring atoms;

R, is hydrogen, (C,-C,)alkyl or (C,-C;)fluoroalkyl;

R, is a radical of formula -(Alk,),-(Q,),-(L),-Q, wherein

p, rand s are independently O or 1, provided that at least
one of p, rand s 1s 1;

Alk, is a divalent (C,-C,)alkylene radical which (a) is
optionally substituted on one carbon by R, and/or
R, or by one or two optional substituents, and/or (b)
optionally contains a —O—, —S—, —CO—,
—SO-—y ~-80,—, or —NRg— link;

L is a divalent radical of formula -(Alk,),,-(W),—, in
either orientation, wherein
n and m are independently O or 1;

Alk, is —C(R, )R, ,)—; and

W is —CO—, —S0,—, —O—, —NR,— or
80— provided that when W and/or Alk, are
linked to a heteroatom W is not —O—, —NR,—or
—SO—;

- Q, isamonocyclic carbocyclic ring of 3 to 6 ring atoms,
a bicyclic carbocyclic ring system of 7 to 10 ring
atoms, a monocyclic heterocyclic ring of 4 to 6 ring
atoms or a bicyclic carbocyclic ring system of 8 to 10
ring atoms, any of which rings or ring systems being
optionally substituted,

Q, is (a) in the case where s in -(LL),-Q, s O or 1, a
monocyclic carbocyclic ring of 3 to 6 ring atoms, a
bicyclic carbocyclic ring system of 7 to 10 ring atoms,
a monocyclic heterocyclic ring of 4 to 6 ring atoms or
a bicyclic carbocyclic ring system of 8 to 10 ring
atoms, any of which rings or ring systems being
optionally substituted; or (b) only in the case where s
in -(1.).-Q, 1s 0, hydrogen;
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or R, and R, taken together with the nitrogen to which they
are attached form a cyclic amino ring of 4 to 7 ring atoms
which is optionally substituted by a radical of for-
mula -(L).-Q, wherein s, L and Q, are as defined above,
or by an optional substituent selected from hydroxy,
methoxy, —NH,—, or mono- or di-(C, -C;)alkylamino;

Rs, Rg, R, and R, are each independently selected from

hydrogen —F, —Cl, —Br, —CN, (C,-C;)alkyl, (C,-C,)
fluoroalkyl, cyclopropyl, and —ORg;
R, is hydrogen, (C,-C,)alkyl, (C,-C;)fiuoroalkyl, or (Cs-
Cg)cycloalkyl; and

R, is hydrogen, (C,-C;)alkyl, hydroxyl orNH,,and R, ; 1s
hydrogen or (C,-C,)alkyl; or R, and R, taken together
with the carbon atom to which they are attached form a
(C;-Cs)eycloalkyl ring.

2. A compound as claimed in claim 1 wherein —X-— is
—CH,——, —CH,0—*, or —CH,OCH,—%*, wherein the
bond indicated by an asterisk is attached to the pyrazole ring,.

3. A compound as claimed in claim 1 wherein Ry, Rg, Ry
and R, are independently selected from hydrogen, —F and
(1.

4. A compound as claimed in claim 1 wherein R is hydro-
gen and, in the radical R, p and s are 0, and r 1s 1.

5. A compound as claimed in claim 1 wherein R is hydro-
gen and, in the radical R, p and r are 1.

6. A compound as claimed in claim 5 wherein, in R,, Alk,
is —CH,—.

7. A compound as claimed in claim 1 wherein, in Ry, Q, 1s
an optionally substituted divalent phenyl radical.

8. A compound as claimed in ¢laim 1 wherein, in R, Q, 18
hydrogen, or optionally substituted phenyl.

9. A compound as claimed in claim 4 wherein one or two
optional ring substituents in are present in ring Q, and/or ring
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Q,, said substituents being selected from —F, —Cl, —DBr,
—CN, —CI;, —CH,, cyclopropyl, and —OCHj.

10. A compound as claimed in claim 4 wherein one or both
of rings Q, and Q, are unsubstituted.

11. A compound as claimed in claim 1 wherein the radical
—C(=0O)NR;R, in formula (I) 1s selected from the group
consisting of (A)-(R) and (X1)-(X12):

(A)

Ve
e

(B)

(©)

(D)
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defined in claiml R12 is selected fro% hydr ogen, CH3, OH, CN and
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COOH, R13 is selected from hydrogen, F, CF3, OCF3, Br. C, OCH3, CH3, andCN, Rl14
is selected from hydrogen, F, CF3, OCF3, -Br. O, -0OCH3, CH3, CN, andOH, R15 and
R16 are independently sel ected from hy&logen and (Cl-C6)al kyl or R15 and
R16 taken together with the nitrogen to which they are attached forma
cyclic amno ring of 4 to 7 ring atons; R17 is selected from hydrogen,
(C1-Co)al kyl, (Cl-C6) alkylC(0), (Ci1-C6)alkylS02, benzyl oxycarbo- nyl-,
andC(0) OCH3; R18 is selected from hydrogen, F andCN, R19 is sel ect@®j from
hydrogen, F, CF3, -0CF3,Byf. O,0CH3, ---C H3, and ---CN;, and R20 is

sel ected from hydrogen, R\ CF3, 3,Br. d,0CH3, CH3,CM andOH. 83 12. A
phar maceuti cal conposition\co ising a ou as clainmed in claim1,

together with one or nore phar ry acge t@bl e carriers or
exci pi ents. .
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13. The conposition as clainmed in claim12 for the treatnent of di seases or

condi tions which are nediated by CBl1 receptor signalling activity, the
di sease or conditions being sel ected f&om obesi ty, type 2 diabetes,
non-al cholic fatty liver disease, steatohepatitis, steatosis, hepatic
fibrosis, hepatic cirrhosis, atherosclerosis, dyslipidema, hyperlipidem a,
i npai red gl ucose tol erance, or insulin resistance. .
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wherein

R, and R, are as defined in claim 1

R,, is selected from hydrogen, —CH,, —OH, —CN and
—COOH;

R,; 1s selected from hydrogen, —F, —CF,;, —OCF;, —Br.
—Cl, —OCH,, —CH,, and —CN;

R,, is selected from hydrogen, —F, -—CF,, —OCF,, —Br.
—l, —OCH,, —CH;, —CN, and —OH;

R, sand R, are independently selected from hydrogen and
(C,-Celalkyl or R,5 and R, taken together with the
nitrogen to which they are attached form a cyclic amino
ring of 4 to 7 ring atoms;

R,; 1s selected from hydrogen, (C,-Cyalkyl, (C,-Cy)
alkylC(—0)—, (C,-Cy)alkylSO,—, benzyloxycarbo-
nyl-, and —C(=0)OCHs;

R, 18 selected from hydrogen, —F and —CNj

R, 1s selected from hydrogen, F, -CF,, —OCF;, —Br.
—(1, —OCH,;, —CH,;, —CN, and —OH.,
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12. A pharmaceutical composition comprising a com-
pound as claimed in claim 1, together with one or more
pharmaceutically acceptable carriers or excipients.

13. The composition as claimed in claim 12 for the treat-
ment of diseases or conditions which are mediated by CB1
receptor signalling activity, the disease or conditions being
selected from obesity, type 2 diabetes, non-alcholic fatty liver
disease, steatohepatitis, steatosis, hepatic fibrosis, hepatic cir-
rhosis, atherosclerosis, dyslipidemia, hyperlipidemia,
impaired glucose tolerance, or insulin resistance.



