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Background to the invention

The prevalence of obesity in North America and in most European countries has more
than doubled in the last 20 years and over half of the adult population are now either
overweight or obese. Obesity is now recognized as a chronic disease and a critical global
health issue (Fiegal et al, 1998, Int. J. Obesity 22:39-47, Mokdad et al, 1999, JAMA
282:1519-1522; Halford, 2006, Appetite, 46, 6-10). The "identifiable signs and symptoms"
of obesity include an excess accumulation of fat or adipose tissue, an increase in the size
or number of fat cells (adipocyte differentiation), insulin resistance, increased glucose
levels (hyperglycemia), increased blood pressure, elevated cholesterol and triglyceride
levels and decreased levels of high-density lipoprotein. Obesity is associated with a
significantly elevated risk for type 2 diabetes, coronary heart disease, stroke,
hypertension, various types of cancer and numerous other major ilinesses, and overall
mortality from all causes (Must et al, 1999, JAMA 282:1523-1529, Calle et al, 1999, N.
Engl. J. Med. 341:1097-1105). A cluster of metabolic risk factors for cardiovascular
disease and type 2 diabetes is often referred to as metabolic syndrome, syndrome X or
insulin resistance syndrome. The major components of metabolic syndrome X include
excess abdominal fat (also known as visceral, male-pattern or apple-shaped adiposity),
atherogenic dyslipidemia (decreased high-density lipoprotein cholesterol (HDL-C)),
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Initially, treatments are based on diet and lifestyle changes augmented by therapy with
pharmacological therapies. However, while physical exercise and reductions in dietary
intake of calories can improve the obese condition, compliance with this treatment is very
poor because of sedentary lifestyles and excess food consumption, especially high fat
containing food. Additionally, treatment with the available pharmacological therapies to
facilitate weight loss fail to provide adequate benefit to many obese patients because of
experienced side effects, contraindications, or lack of positive response. Hence, there is
impetus for developing new and alternative treatments for management of obesity.

Several potential anti-obesity agents are currently investigated (for a review, see Bays,
2004, Obesity Research, 12, 1197-1211) such as

i) central nervous system agents that affect neurotransmitters or neural ion
channels (e.g. antidepressants (bupropion), noradrenaline reuptake inhibitors
(GW320659), selective SHT 2c receptor agonists, antiseizure agents
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DHEAS (fluasterone), antagonists of adipocyte 11beta-hydroxysteroid

dehydrogenase type 1 activity, CRH agonists, carboxypeptidase inhibitors,
inhibitors of fatty acid synthesis (cerulenin and C75), indanones/indanols,
aminosterols (trodusquemine), and other gastrointestinal lipase inhibitors
(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; Schidth, 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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lipogenesis, ii) muscles: increase in glucose uptake, iii) adipose tissue: stimulation of
expression and/or secretion of adiponectin, inhibition of lipogenic enzymes, stimulation of
GLUT4, generation of futile cycles, iv) pancreas: insulin regulation and v) gastrointestinal
tract: stimulation of satiety signals.

Rimonabant (Acomplia ®) is approved as an adjunct to diet and exercise for treatment of
obesity. While the effects on body weight and metabolic parameters (plasma triglyceride
levels, HDL cholesterol levels, plasma insulin levels, HbA1c [glycosylated haemoglobin]
levels, insulin resistance, and adiponectin levels) are very encouraging, there are also
undesirable side effects, possibly centrally mediated (psychiatric and nervous system
disorders), such as anxiety, depressive disorders, sleep disorders, nausea, and vomiting
(cf. hitp://femc.medicines.org.uk;

http://www.emea.europa.eu/humandocs/PDFs/EPAR/acompIia/AcompliaEparScientificD-
en.pdf). Accordingly, there still exists a need for alternative CB1 receptor antagonists
associated with differing pharmacokinetic, pharmacological, and side-effect profiles.

The CB1 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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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
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hepatic fibrosis, hepatic cirrhosis, cirrhotic portal hypertension, metabolic liver
diseases (such as haemochromatosis, Wilson's disease, Gilbert's syndrome, Crigler-

Najjar syndrome, Dubin-Johnson syndrome, Rotor's syndrome)),

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

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

hairloss.
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it is also useful to combine a CB1 modulator with medications used for treatment of such
diseases. It is also useful to combine a CB1 modulator with medications used for
treatment of diseases which may be unrelated to obesity such as eating disorders,

addictive disorders, mental disorders, neurological disorders, sexual dysfunctions,
reproductive dysfunctions, liver diseases, fibrosis-related diseases, and other clinical
indications which may be unrelated to obesity.

Brief Description of the Invention

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

W01997021682, WO1997019063, W0O2000046209, W02001058869, W0O200129007,
W02003088968, W02003020217, WO2004052864, , WO2005080343, W0O2006067443,
W02006087480, WO 2006133926, EP00576357, EP00658546, US20030199536,
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2395aCunmem ded. Chemv 2065, 12n1361F 83949l ucose t ol er ance,

insulin resistance, increase in HbAlc [glycosyl ated

haenogl obin] |evels, diabetes nellitus, type 2
As desicelirest leegeins tbdlmoamomtinsadimlhé iDverdgion\are Weful—fonﬂaeamatmmt of

obes@) and ?wg ht r%%rqggﬁog &%ﬁa&ggé‘ﬂ df CHHQ%W&% gggfr cf iseasesand
condlporm:dasmssecaabdme vdocfgbenelﬂairord lseppr_esslodn of the edrrea sigmalling
scunf TR AN, 24, 0l SR8 Bl Rl
and cvaoveighd arudhbsevdirecly or indisentlg assqoiated with lobestytanl overweight
(e.g. %%FL%% ic sys{d?cﬁ'ﬁé t nfgirébetlég ecrarcﬂ aﬁsgplg% %%%,orﬁfaf\%ggl?ceéigdrders,

seas . non
cancets Jivasdiseases and Imﬁmtsed;ons!arysdnmses) as, wélbgraganee Whibh osyde

unrelglt‘éﬁ?t% b%es?tg (é go&:{tl é’dls% rs a‘&&i&ﬁ&ﬁ’.?&rﬂ@%amén@l 8@8!%8?3
overwel ght, such as MERSLT
neuraidgical dispelery ssxuabdgsipirtiges irepredialive dysfeactions, liver dlseases,

flbros@féha?%d bi Qé&%h%n&%ﬂér%ﬁrﬁé@ﬁf&q@ﬂgﬁ ' %heﬂg}er\?sreYul (f]prsmrﬁdulating

ncont 1 nence roni ¢ reéna ypogona
body meigihé and enérpy bonsumptign rrenemmmm fongwdtlating plasma parameters

involed9h .iﬁéarﬂétab&%rggngr%ﬁ@sucﬁ &k hidth HOLSandf S HYMNDESnolesterol levels
Intertrigo, hyperuricema,
and/or small dense LDL particles, high triglyceride levels, low adiponectin levels and high
HbA1c [glycosylated haemoglobin] levels and for modulating other characteristics of the
metabolic syndrome such as impaired glucose tolerance, insulin resistance, excessive fat
tissue in and around the abdomen, non-aicoholic 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 ahd are
useful 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:



i mobility, osteoarthritis, |ow back pain, neralgia
parest heti ca, headache, carpal tunnel syndrone,
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bi pol ar disor% anxiNty, panic agsorder), -
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erectil e dysRynTtgon) eproductive dysfunctions
(e.g. polycystic dvar Rdrone, infertility), -
liver diseases (e.g.,<Wxa %epatitis, l'iver :
dysfunction in other infeRfious diseases, inflammatory
Whm+$yer di seases (e.g. autoi nmune hepatitis), alcoholic
I'ver disease, toxic |iver disease, liver tunors (such
X is aatsoridi vea diveleht radical setented fnap aCOR ) Rub-5—C{ Ri)(RI)G:,
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pyrazfopetrii%él i ver disease hepatic fibrosis, hepatic

Clrrhosis, cirrhotic portal hypertension, nmetabolic
liver diseases (such as haenochromatosis, WIlson's
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Naj j ar syndrone, Dubin-Johnson syndrone, Rotor's
syndrone)), - fibrosis-related diseases (such as
w@yabiozs782 br osi s of the pancreas and | ungs, PCT/GB2008/004051
endonyocardi al fibrosis, idpopathic nyocardi opat hy,
I di opat hi ¢ pul nonary flbr03|s of the lung, diffuse
pgrenchymal ng di sease,Qnedi astingl ~fibrosis,
i Kyl eodi br tva <S/t/orryqaa| frdr aore,
et rdperiton s i brosi s gressive pHssiv
floRosks, prdlifegative fﬁ blosi s, ndbpiastic fibresns,
SI ckbe cell anem a may cause Renl ar gemenR and H
mately fib fl s of th?z zpl een) )and ot her(25)
cllﬁlc |nd|cg? ons such eplleps ost eopor osi s,
rheumatoid arthritis, inflammtory bovvel di sease
CFul cerative colitis (UC) and Crohn disease (CD),
}ggr?'@est ive obstructive pul nonary di sease (COPD),
g ammation, inflammtory pain, atherosclerosis,
di arhoea, asthma, consti pation, skin diseases,
@ aucorm and hairl oss. Si nce obeS| ty leads to, or
I'gnificantly increases the risk of, co-norbidities
i nvol ving various body systens (see Bays, 2004,
7- ] LGy ).
Wher%%zllg%a§%%&gf &ﬁwy pert{ei1 %@iog ﬁ&%‘a&lihaggp %’%/@mg@ by Rs;ora
monceyelidinomeaspragtivycarbenyclinodnig ofesto Gpirignajormsy enbol | sm
coronary heart disease [CHD], neurol ogical (stroke,
i di opathic intracranial hypertension, neralgia
R; is pydregére(Cc@))akylior (CeCpfiueralkyl; (dyspnea, obstructive
sl eep apnea, hypoventilation syndrome, Pickw ckian
syndrone, asthma), iii) nuscul oskeletal (imobility,
R4 is @ egdient ohtormelaotilieha(Q (kb x-Qa wheesin back pain), iv) skin
(striae distensae or "stretch marks," venous stasis of

the |l ower extremties,
p, r and s are independently O or 1, provided that at least one of p, rand s is 1;

Alk, is a divalent (C,-C,)alkylene radical which (a) is optionally substituted on one
carbon by R4o and/or Ry, or by one or two optional substituents, and/or (b)
optionally contains a -O-, -S-, -CO-, -SO-, -SO,-, or —=NRg- 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(R1o)(R11)-; and

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

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;
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caRcie(y),in ta Jaspsyhenos ogiloal; sdeer ksshamcadi dadwecyclic ring of 3
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treatment of such diseases. It is also useful to

conbi ne a CB1 nodul ator with nedi cati ons used for _
or RitansbRntaken togetherawitictve wiioghn tamwhick thayrase attacheddorm a cyclic

aming B of #1° B Bonf il s SRR ios iy B b Haa 3P IRLE -
Q. whiyeinisnk teind €, are ep defingdtabere, dy b an optioma gulbstitt:ant selected from
' b ISA [ S . and ot her
hydrog}/,ﬁﬁlé@g?y, |ﬁ§fggﬁg%i%ﬁf§ﬂ%g@ S@e @R‘r elated to
obesity. Brief Description of the Invention The

L . ( of ~pysazale
e R
(Cr-Gdatnad Créis ilupweliyt, oyclapmapyl, Bind -Ofl owi ng publ i cat i ons

relate to other pyrazol e conpounds havi ng CB1
~nodul atory activity: W1997021 682, WDO199701 9063,
Ro is ydrogern 4620692 kvici®eQ:)Bessdy], on©o04cwbmiky); and

R1o is hydrogen, (C;-Cs)alkyl, hydroxyl or NH;, and Ry4 is hydrogen or (C;-Cs)alkyl; or Ry
and Ry, taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl ring.

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

pharmaceutically acceptable carriers or excipients.

The compounds with which the invention is concerned suppress the normal signalling
activity of cannabinoid receptor CB1. Therefore, further aspects of the invention are:

(i) The use of a compound of formula (1) or a salt, hydrate, solvate or N-oxide
thereof in the preparation of a composition for treatment of diseases or
conditions which are mediated by CB1 receptor signalling activity. 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.



W02003088968, W0O2003020217, WO2004052864,
W02005080343, WO2006067443, WO2006087480, WO
wQoen33826, EP00576357, EP00658546, US200301 PCT/GB2008/004051
99536, US200401 19972, US200201 92667, US20050261281
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i nclude obesity and overwei ght and those directly or
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As usee thendim tieamqudifiedrteret Sarteyelia! refrs ftaia @idnon i- or tricyclic radical
ctiv ver
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s ushS rlriin P SPERY SR SEB R e I A Re e sblated o
carbogyclidradieal dacihg &sm mWCHEBona!Wh@anmlnglmdéQIIorOé)@h&ﬁd eyelopropyl,

and/ or [l dense articl '
Cyclo%lﬁylgf:)gﬂ:é)lepé/g CP@{)/T@?)%' I CV%W?&%H&&‘EI?%tﬁeveI s and hi gh
HoAl c [glycosyl ated haenogl obin] |evels and for
ul at jng ot her har.act ri.stics of th tabalic .
as s Lok e FRBL AR el 68 pr &F AR BT efppyetc
aromat@snadicalnard inekides tsaldwealsc ledving two monocyclic carbocyclic aromatic rings
which are directly linked by a covalent bond. lllustrative of such radicals are phenyl,
biphenyl and napthyl.

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

As used herein the unqualified term "heterocyclyl" or "heterocyclic" includes "heteroaryl"
as defined above, and in addition means a mono-, bi- or tri-cyclic non-aromatic radical
containing one or more heteroatoms selected from S, N and O, and to groups consisting

of a monocyclic non-aromatic radical containing one or more such heteroatoms which is



tissue in and around the abdonen, non-al coholic fatty
liver disease, steatohepatitis, steatosis, hepatic

WO 2090034782 hepatic cirrhosis, liver tunors, nePEhOGBR@S/004051
liver diseases and hi gh bl ddd pressure. The conpounds
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pr ovi ded a conmpound of f o; mula (1) or a salt, hydrate,
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applied®@ Rny;)r(omy héreinmeansGuRstitOled Riith) @HR-féur, conPaRble @)Jlésmluents
o 3 gl SSLEECH By, & AR MR,
hydroky(Gh-Calatiy!l, Injercaptasnercama(G: LalkvhdBeslatkyithie, aje Graiuding
fluoro! bidfho %d‘ c%lo??)r ﬁﬂg%ﬁbar?&#yefﬁfoﬁ atfe& ?‘? &*}glgglr RURC:Jalkoxy or (C:r-

tonsi ornu
Cs)alKylhib sueh e%muvmmemm trﬁﬂuosar@th@a/ ahd yifluoroptedmythioonitro, nitrile (-

CN), %néxéry? Fbﬁ'\%%(}?_ ln¥>n5 gc ﬁéigﬁtayl o Qteméryﬁegxy \Q{h 5'?‘or 6 ring atoms,

aro I C car cyC|cr|n
tetrazolyheCADBE -COB" -@qwr SR, (GONRIFI ROINRIRY a

RA@?’c@%ﬂ% Wﬂaﬁcic%‘ ymﬁc%R%ozfdﬁW' RR*CONR®RE wherein
5- wher ei'n

R" and R® are independently hydrogen or a (C4-Cs)alkyl group or, in the case where RA
and R® are linked to the same N atom, R* and R® taken together with that nitrogen may
form a cyclic amino ring, such as a morpholine, piperidiny! or piperazinyl ring. Where the
substituent is phenyl, phenoxy or monocyclic heteroaryl or heteroaryloxy with 5 or 6 ring
atoms, the phenyl or heteroaryl ring thereof may itself be substituted by any of the above
substituents except phenyl, phenoxy, heteroaryl or heteroaryloxy. An “optional substituent”

may be one of the foregoing substituent groups.

As used herein the term “salt” includes base addition, acid addition and quaternary salts.
Compounds of the invention which are acidic can form salts, including pharmaceutically
acceptable salts, with bases such as alkali metal hydroxides, e.g. sodium and potassium
hydroxides; alkaline earth metal hydroxides e.g. calcium, barium and magnesium
hydroxides; with organic bases e.g. N-methyl-D-glucamine, choline
tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine, dibenzylamine
and the like. Those compounds (I) which are basic can form saits, including
pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic acids such as
hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or phosphoric acid and the
like, and with organic acids e.g. with acetic, tartaric, succinic, fumaric, maleic, malic,
salicylic, citric, methanesulphonic, p-toluenesulphonic, benzoic, benzenesunfonic,

glutamic, lactic, and mandelic acids and the like.
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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 (I) 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. Ostergaard, 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 Design of
Prodrugs by H. Bundgaard (Elsevier, 1985). Such examples could be a prodrug of a
carboxyl group (such as —CO-0-CH,-O-CO-tBu as used in the pivampicillin prodrug of
ampicillin), an amide (-CO-NH-CH,-NAlk;) or an amidine ( —C(=N-O-CHs)-NHy).
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s aginel derivativedhérept (NREBaprpNER' of -NHRY; di seases have
been |isted above.; and (ii) A nethod for the
treatment of di seases or conditions which are nedi at ed

(iv) byherithe eeopound ofifermudld | captains & secondamtrnsino gestupoal primary
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v) RRERAe cA¥BbEhd FEHRISEcdMains a phenyl moiety, a phenol derivative
thereof (-Ph -> -PhOH); and

(vi)  where the compound of formula | contains an amide group, a carboxylic acid
derivative thereof (-CONH; -> COOH).

For use in accordance with the invention, the following structural characteristics are

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

The variable —X-:

The divalent linker radical —X- is a bond, or a divalent radical selected from
—C(R10)(R11)-*, =C(R10)(R11)-O-*, =C(R10)(R11)CH2-*, ~C(R10)(R11)CHz-O-*,
—CH2C(R10)(R11)-*, =CH2C(R10)(R11)-O-*, and —CH,-0-C(R1,)(R11)-*, wherein the bond
indicated by an asterisk is attached to the pyrazole ring. Ry and Ry, are independently

selected from hydrogen and (C,-C;)alkyl (ie. methyl, ethyl and n- or isopropyl); or Ry, and
R11 taken together with the carbon atom to which they are attached form a (Cs-
Cs)cycloalkyl 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 Z
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or cycfatwylow Eyrmula@fﬁrd%b‘oan asabergot groug it thabitheyl may all loosely
be req%ﬁ%%%% @Bi%?stéu%@o‘?@ce%ﬂéf&%c d Qghéf)fso ng%ﬂI?iﬂ%% @Jﬁ%h itself
is regayged @p er’diqwostery of ehesbpkyl gcquﬂ) cﬁl-&gbtbﬂlscmtgjee acs qfisgtimq in the
literatdi2, yéeeﬂ[)@%rﬁblé‘ dl&%eHr\ﬂHaléJr} ‘é?‘o fidR in B .SrCSV& n&o a

I -cyclic car |caro tlcr |cal,
Deve/epmemtr(aw‘deé 4r7édW@ahgthh§xﬁ ylotamlamdamigoos iBased on Isosteric

1 i : i i ect
RepiESURC BriciBo e AT, &, L AL s
(2003bm@n1389—2tﬂ Rubley V. %tradi TRafetie-activgy (slatipnhkipe phbipisesteres of a

arboW‘ig Wil if 'a?\@vélecrd@s o BL&ERA %hs Fﬁo%f ifihiBitdre”. @IJUP fic &Wied/cmal

tri-c IC aromati c radi ca cont alnlng or
Chemrs@véeﬁaftSOh?@OZ)eﬂéc‘tQé!@ -4048nR&N, R. ghal; CEvaamlom nf:a dwe@»e set of

potenﬁéf‘ﬁﬁcc%lr?':bx?@r’?@n@ bfo\@ﬁs’él‘&hn RBRARY ¢ Vifus NS Srotedse HbIDHED
Bioorganic & Med/cmal Chem/stry (2007), 15, 4057-4068; Macchiarulo, A.; Pellicciari, R.
“Exploring the other side of biologically relevant chemical space: Insights into carboxylic,
sulfonic and phosphonic acid bioisosteric relationships”. Journal of Molecular Graphics &
Modelling (2007), 26, 728-739; Lolli, M.L. et al. “Hydroxy-1,2,5-oxadiazolyl Moiety as
Bioisostere of the Carboxy Function. Synthesis, lonization Constants, and
Pharmacological Characterization of y -Aminobutyric Acid (GABA) Related Compounds”.
Journal of Medicinal Chemistry (2006), 49, 4442-4446; Valgeirsson, J. et al.
“Bioisosteric Modifications of 2-Arylureidobenzoic Acids: Selective Noncompetitive
Antagonists for the Homomeric Kainate Receptor Subtype GIUR5". Journal of Medicinal
Chemistry (2004), 47, 6948-6957; Nicolaou, I. et al. “[1-(3,5-Difluoro-4-hydroxyphenyl)-
1H-pyrrol-3-yljphenylmethanone 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 6-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 Chemistry (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.



nmonocyclic aryl ring, which are directly linked by a
coval ent bond. Illustrative of such radicals are
W@ R08iy4782 benzt hi enyl , furyl, benzfuryl, pyrroP@l/GB2008/004051
i m dazol yl, benzi m dazol yl 17t hi azol yl, benzt hi azol yl ,
1l ' I enzi [ I . v,
twit 4 e 2 Gt somB NS B EaRA T ol TR kit n i AcE
equilitirigiot, And that il such faatoniey$ areteetaonsidered lincludedantithe tarpllae (1)-
' l yl., idi i i L ddnvl .
(26). (R BARE, Hertahinofit itys oP i Yoo @Y aidistoles: .
undual i fied tergn "Heterocyclyl"™ or "heterocyclic"
Ho\mﬁ% es "hete#%%ry -1 as defined above, and in
adgf t'i on aeEns a , bi- or tri-cyclic non-aromatic
rad},cal contai ni e or nore heteroatons sel ected
##om S, N and O and to groups consisting of a
nonocycl i ¢ non-aromati c radi cal containing one or nore
such heteroatons which iscovalently |inked to another
Ho. sugh radical or to a nonocyclic carbocyclic radical.
strative o nadi cal s are pyrrolyl, furanyl,
“ﬂ;%tT, pperi diinyl/"{r'm dazol yl , oxazol yl
I'Sokazol yl, thiafptyl, thiadiazolyl, pyrazolyl,
pgesi di nyl, pyrrolidinyl, pyrimdinyl, norpholinyl,
pi perazinyl, indolyl, norpholinyl, benzfuranyl,
pyranyl, isoxazolyl, benzim dazolyl,
nehpd ylmnadnoryphenyl , et hyl enedi oxyphenyl, mal ei m do
_and succ| n d roups. . Unl ess ot herw se specified in
R s (DROSBBriCesko YT SRTCHR TR A Of R CURAIOLh St ah i
trifluor@fetiyR IR, &l bmeramhgmb@é,y herei n neans substituted with
up to four conpatible substituents, each of which
i ndependently may be, for exanple, (CC 6)alkyl, (Cr

CohabistisuenhRyr oxy, hydroxy(C 1- C6) fal kyl, nercapto,
As wilkbe 3t frgrg?r_g%?sg%%hihp%%yefﬁagg?{ez:ﬁyi\%?sli&gg%ﬁ%fég-:‘ln?sc%gg be'

preseftlinl66rhpaured of BelGnvaribkyl , (Cr C 3)al koxy or (C
C3) al kylthio such as trifl uoronethyl,
trifluoronmethoxy, and trifluoronethylthio, nitro,

R4 hagtormulae(Alk; ), ) ~(10-Q, whieegity b, r HtieNans)0 orNDIR @AY €binpatible
combinaettlo%f og%r\/%led ?rgat gﬂeggtooar{eycgf%),(%x\é g PS ‘F Ir? (r)ne6 pgrlticr:]L%ar%tygerrgf
compound of the invention p and s are 0, and r is 1, and in another pand r are 1 and s is
Oort.

In R4. Alky when present is a divalent (C4-C,)alkylene radical which (a) is optionally
substituted on one carbon by R and/or R4, or by one or two optional substituents, and/or
(b) optionally contains a -O-, -S-, -CO-, -SO-, -SO,-, or —-NRg- link. In this context, R, and
Rs1 may be, for example, methyl; or Ryo and Ry, taken together with the carbon atom to
which they are attached may form, for example, a cyclopropyl or cyclopentyl ring. Optional
substituents in this context include fluoro and hydroxyl.

Examples of such radicals include —CH;-, -CH,CH;- —-CH,CH,CH,-, -CH,CH,CH,CH.-, —
CH,T-, ~CH,TCH,- —CH,CH,TCH,-, -CH,CH,TCH(CH,)-, -CH,TCH,CH,-, and —
CH,TCH,CH,WCH,-, where T is —O-, -S-, -NH-, or —-N(CH3)-, and any of the foregoing

wherein one or more hydrogens are exchanged for fluorines, and/or wherein one or two



tetrazolyl, -COORA, -CORA, -OCORA, -SO2RA, - CONRARSB,
- SO2NRARB, - NRARB, OCONRARB, - NRBCORA, - NRBCOORA,

WO0 NRBSCZERA or - NRACONRARB wherei n RA and RB apP@r/GB2008/004051
i ndependent|ly hydrogen or as(CrC 6)al kyl group or, in

corvoh Sy R LA R0, bR T At A e

by a spoo#inkecdcgclopopghsubstituemtg, such as a nor phol i ne,
pi peridinyl or piperazinyl ring. Wiere the substituent
i s phenyl, phenoxy or nonocyclic heteroaryl or

In thelvetrgiooads/dfding inwerntionSAkY, Wheni presest witimftentbe sirhmplny-CHar.
heteroaryl ring thereof nmay itself be substituted by
any of the above substituents except phenyl, phenoxy,

In Ry, hewleeropreyént éx a Hizalentradighloot jormtita (Alkt)i-ONa-, iD @itber arieatation,

, , I . i t S.ctS_.50.- -O-
wherdfEY 3RE oPBR Roerehfarl oY Mhe R TR ARG, o6 MRE.GdE s -0
, -NRaor e5@ddiavided thatvhgnaV endlar ks atet linkeCtonp betedmatah W fsenot —O-

i nveani e aci di Lacl udi .
R, Y280 el PostichoR s Hisfacias op g ShigbieRr uhibusdfie Mot
structarels alini thimspatiexthiRd may ibéetor example shydiregenaondngloyl aEzsemptes of Alk.,

| degs . al_ MDE. X s . :
when BY AR 0e0h0 EALLIRS, SRS EERRBlR Ing WA 1A 6,6Bch adjacent
atom piagks same ringlcarbonyendDingithemerientatiop kélH2Me, ~CH,NH-, -CH(CH3)O-

&G roxymet hyl ) am no- net hane, L-ar gi ni ne,
and ‘Lt'['@ﬁﬁswh'g N-et hyl piperidine, dibenzylanine and the
i ke. Those conpounds (l) which are basic can form
I . . . . . .

R 53 e GREEHS RS RO SRS A RERI GBI Bl
of 3 tag ring @tontsh dvidyelicorarbrayelisiingriysteat pidsto Klrinshateing, agogocyclic

o | . . ] i R
rter S 41y RSSO 4Bl g s
atomg, @nwrof whichiings er, ringedysiemsdegingegptionallycgubstitated; Q. may also be
hydroggrE] tzﬂ@grzgu%ngg%:@é% 0; e ! RREDbeseMEMERBE optionally
substituted divalent phenyl, byridine, piperidine, piperazine or (C;-C;)cycloalkyl, eg

cyclohexyl, cyclopentyl or cyclopropyl, radicals. Examples of Q; include hydrogen, or
optionally substituted phenyl or pyridyl. Optional substituents in rings Q; and Q; include -
F, -Cl, -Br, -CN, -CF3, -CHjs, cyclopropyl, and -OCHjs, and may be present on, for example
1 or 2 ring atoms.

The groups R; and R, together

In other types of compound of the invention, R; and R, taken together with the nitrogen to
which they are attached form a cyclic amino ring of 4 to 7 ring atoms. Examples of such
rings include morpholinyl, pyrrolidinyl, piperidinyl, azepanyl and piperazinyl.

The ring formed by R; and R, taken together with the nitrogen to which they are attached
may be substituted by a radical of formula -(L)s-Q, wherein s, L and Q; are as defined and
discussed above, or by an optional substituent selected from hydroxy, methoxy, -NH,-, or
mono- or di-(C4-Cs)alkylamino such as methylamino, ethylamino, dimethylamino and
diethylamino.



glutamc, lactic, and mandelic acids and the |ike. For
a review on suitable salts, see Handbook of

webavmoegoeut i cal Salts: Properties, Selection, POOGBI@®S8/004051
by-Stahl and Wernmuth (W I ey9VCH, Weinheim Germany,
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the use of prodrugs may be found in Pro-drugs as Novel

Delivery Systens . Vol. 14, ACS Synposium Series (T.
woRgaom7sand VJ. Stella) and Bi oreversi bl e CarPCEGB2008/004051

Drug Design. Perganon Presg) 1987 (ed. E. B. Roche,

Ameri can Pharmaceutical Association; CS. Larsen and J.

I
stergaard, Design MnAd Epl | cqtiop—f prodrugs, In
Text boolR\of ug ;&i ‘and%% overy,N3ry Edition,
2002, Ta OFr alici s ) Protslﬁkgsg\\n cbor dance
with the' invention can, for exanpl e, ©beNroduced by
repl aci ng appPdpriate functionalitieggpresent in the

compounds of fornula (1) with certain noieties known
to those skilled in*t art @s ' -noi eties' as

descri be}_(f exap@l € "n Depi-gn of Py gs by H.

Bundgaar Per,~1985). %uch npl.e Bul d be a
prodrug of a carboxyl group (such asot O CH
2-O0-CO-tBu asgsed in the pivanpicillj4g prodrug of
anmpicillin), an amde (-CO NH CH 2-NAI k2) or an

amdine ( -C(=N-O - NH2) oAl sg—included within the
scope of e iphventio Re rret?.b [ N-conpounds of
formul a (E}‘,Nt of S conpounds f RO upon
adm ni stratiofy of the drug. Sone exa f

nmet abolites inghyde (i) where the corrpo1und of formula
| contains a nethyl group, an hydroxyr(r)éf)hyl derivative
whereimer eof (-CH3 -> -CH2OH): (ii) where the conpound of
[ .an al koxy group, an hydroxy
R1°3J32$’%g€?4\/%8%233§“'(-m > -OH); (iii) where the
Ri2 is selgpted fremofydregenutGHal -QidnGl ard sCOBH i ary ami no group,

R s B e B e O ror e P

Ri4 is selaetal fromahyseagenddr yCEn@GF grBupG!, 0@, n@iy -CN, and -OH;

R1s and R+ are independently selected from hydrogen and (C;-Cs)alkyl or Rys and Ry
taken together with the nitrogen to which they are attached form a cyclic amino ring of 4 to
7 ring atoms;

R,7 is selected from hydrogen, (C;-Cg)alkyl, (C4-Cg)alkylC(=0)-, (C4-Cg)alkylSO,-,
benzyloxycarbonyl-, and ~C(=0)OCHj;

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

R, is selected from hydrogen, F, -CF3, -OCF3, -Br. -Cl, -OCHj3, -CH3, and -CN; and

Ry is selected from hydrogen, F, -CF3, -OCF3, -Br. -Cl, -OCHs, -CHs, -CN, and -OH.

With reference to the above formulae (A)-(R) and (X1)-(X12) any substituents in a
heteroaromatic 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.



derivative thereof (-NHRL-> -NH2); (v) where the
conpound of formula | contains a phenyl noiety, a
wW@beaov4782ri vati ve thereof (-Ph -> -PhOH); andPCT/iGB2008/004051
vvhere t he conpound of form3la | contains an am de
ub tt?e%?ﬁ)()ﬂlﬁ g,% derivative thereof (-CONH2 ->
nce wth the invention, the
Rs, Ré. & a0iRg @reseachdhdepmindetlyrsatectadi fedm bgdragen FurCerdi yCN, (Cs-

Cg)aIkS/PMCgu@r% dﬁ‘étﬁ)ﬂ)or egfp(? %ﬂ@cﬁgélk&%u ﬁ? 4 BF g%rtoh"%tﬁﬁ @nd -ORy

wherenrth dsahydrogen, 6C 1aCbaihyd such aamtrwhbree’(hylr(&‘dtc‘e;éﬂuom"@ts@dj as

o i Uy e . B D,

independe@Hy S€lefea froRhyd®dgen amdd-Cl.CH 2- O C(R 10) (R1 1 )-
wherein the bond indicated by an asterisk is attached
to the pyrazole ring. R10 and R1 1 are independently

sdhe stubsiitientsiRmamddyen and (Cr C3)al kyl (ie. methyl,
o s BB o R SBRAARN N B B ol & S

many gases; helth Rond &:( @8-hyd®pen.cir oak kf RiordndRs Lscmvda@gem while the

ropyl or cyclopentyl ring. Specifically, -X- may
°ther§>é'ﬁ&?g'f exanple, -CH 2- , -CH2O-* or - CH2OCH2- *,
wherein the bond indicated by an asterisk is attached

Spemﬁé’f;érn?mﬂ%%%?me‘%ﬂ Vednfign intfiBe sk AP e %%n'\ edhdrdfi cal

rom the group consisting 0ose 0
formul ae (1)-(26) set out above, Ris Cl1-C6 al kyl such

The c@r%pg@rﬁdgyc;f tre pr%EQrWlnveﬁtﬁﬁ)&ﬂ%}ﬁcc'ehﬁal%ﬁg)‘éﬁ}fﬁérfapca{nhgﬁn&ﬁ 3

I ng atons such as

receptoy &BJb §p5n|e comp@uo@ﬁedwtylbut@rto éwﬂsgh@stwt to the @é\t@wervorﬁe
system, i.e. the compound less readily crosses the blood-brain barrier and will be

associated with fewer central nervous system mediated side-effects.

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

inverse agonists, or partial agonists.

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

The term “CB1 inverse agonist” or “cannabinoid receptor CB1 inverse agonist” refers to a
compound which binds to the receptor and exerts the opposite pharmacological 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 to as 'constitutive activity'). This term is well known in the art. It is also well known



sai d carbocyclic rings and the phenyl ring of benzyl,
may optionally be substituted by hydrogen -F, -d,

wo Bo9/0748 (Cl- C3Jal Kyl such as nethyl or et hyPCT/GB2008/004051
(C1- C3Jf 1 uOr Gal kMl such as2erifluoronethyl,

i the GHhELER BGREITNRSS 2GUURT 28 401 b TSR R iadgp st a3 the
generaSroféniey of buath typbs)zme SN2 RS, Abpﬁ*dﬁr@)‘? myihexpntext of the present

. CcyC ent vl ox ¢l ohexy|.ox o
wen Ry B TR S R i SRR e RRe s T st b ge
antagorigtiad edfirss! dbove 208 tey ‘€8 10hveaseagdrvsty| i ¢ aci d group or
of a tetrazolyl group (which itself is regarded as a
bi oi sostere of a carboxyl group). Such bioi sosteres
~are described in the literature, see for exanple
The téomg'@Bdmartial Egonisilior ‘eatndbinaid cceptor DBa gpaEbiaSagnmstyrestl toa

compUARTER ub&R ) sartt reddior TN  aadir pulRAEFH Res 2
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term ié’g&%ﬁﬁn?\&ﬁ%‘lﬁégnpp 189-214;: Ruble, J. et al;

cture-activity relationships of bioi sosteres of a
carboxylic acid in a novel class of bacteri al
transl ation inhibitors". Bioorganic & Medicinal

i ) ; : lg

nesor BT g b P BRI o oot o
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protease inhibitors”. Bioorganic & l\/bdi cinal Chem stry

(2007), 15, 4057-4068; Macchiarulo, A ; Pellicciari,
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m cal space: Insights into car , oni c an

whichisie g)ediatetbueBY rqne@togégnéwn@ aeteatmlmnm*ﬁspﬁ'sucm digeargis and
condutﬂ{?s'\%ﬁh%“e'é rﬁéntgrﬁpé?brcﬁaa/@ e %Et'eb %Bo&ezggﬁggto Iﬁﬁﬁ atlgggthgi%clude

- 0Xa
obesity@ngjoyprypightrrsesmtion af @alggbg@n risatoerd of dlsgaﬁen@@ris;ondltlons

directl %‘Fir@ﬁ’febt%s@@&ﬂe@%tﬁ ob@&@/ ® rtg'?ﬁ@% |99i/r?o%m 2 diabetes,
aracteri zation utyric Acid %D%
cardiogaseias dliseg g mﬂg@bollc dysfunctuons in obese, overwelght or normoweight
individuals, metabolic diseases or disorders, cancers, liver diseases and the other
secondary diseases referred to above), and in the treatment of diseases and conditions
not necessarily related to obesity (e.g. eating disorders, addictive disorders, mental
disorders, neurological disorders, sexual dysfunctions, reproductive dysfunctions, liver
diseases, fibrosis-related diseases and other clinical indications referred to above). They
are useful for modulating body weight and energy consumption in mammals and for
modulating major components involved in the metabolic syndrome such as excess
abdominal fat, atherogenic dyslipidemia (abnormal levels of HDL-C, triglycerides, LDL,
apolipoprotein B, adiponectin), hypertension, hyperglycaemia, hyperuricaemia, non-
alcoholic fatty liver disease/hepatic steatosis, elevated liver transaminases, gamma-

glutamyl-transferase and microalbuminuria.

The compounds of the invention display varying physicochemical properties and are
useful for modulating peripheral CB1 réceptors and to varying degree central CB1

receptors. Those compounds of the invention associated with a lowered central action on
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recepighdneyiapenrtide YsigeeptorsuPBreansreatie polyppetidea s Gdirelgin YY3-36,
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receplR EBRP rddeplor ABOR $1 PeBeMoP GPR 10 eBEMoC AERRHERINU receptors,

free-fatty-acid receptors, growth hormone, nesfatin-1, opioid receptors, neuropeptide FF
receptors, PTP-1B (protein-tyrosine phosphatase), PPAR (peroxisome proliferators
activated receptors) receptors, retinoid X receptor heterodimers, adiponectin also known
as Acrp30 (adipocyte complement-related protein of 30kDa), fatty acid metabolism, H
(histamine) receptors, CCK-A (Cholecystokinin-A) or CCK-A receptor, GLP-1 (glucagon-
like peptide-1) or GLP-1 receptor, oxyntomodulin, adrenomedullin, DPP-IV (dipeptidyl
peptidase 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,
ileal bile acid transport, gastrointestinal lipase, P57, AMP-activated protein kinase
(AMPK).

The compounds of the invention may be combined with another therapeutic agent used in
treatment of metabolic syndrome or of diseases which may be directly or indirectly
associated with obesity such as cardiovascular (hypertension, cardiomyopathy,

varicosities, pulmonary embolism, venous thromboembolism, coronary heart disease
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Use of the compounds of the invention may be combined with proper reduction in dietary

calorie intake and physical exercise.

It will be understood that the specific dose level for any particular patient will depend upon
a variety of factors including the activity of the specific compound employed, the age,
body weight, general health, sex, diet, time of administration, route of administration, rate
of excretion, drug combination and the severity of the particular disease undergoing
treatment. Optimum dose levels and frequency of dosing will be determined by clinical
trial, as is required in the pharmaceutical art. However, for administration to human
patients, the total daily dose of the compounds of the invention may typically be in the
range 1 mg to 1000 mg depending, of course, on the mode of administration. For
example, oral administration may require a total daily dose of from 10 mg to 1000 mg,
while an intravenous dose may only require from 1 mg to 500 mg. The total daily dose
may be administered in single or divided doses and may, at the physician’s discretion, fall
outside of the typical range given herein.
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maizel été‘rg:h %a@dﬁ'ﬁn pﬁﬁéﬁﬂ%kdﬁ %o%ﬁtolsdl‘%l"ycmen%léttﬂﬁ' [4SHant, for examgle

mor phol i nyl', pyrrol'idinyl, “piperidinyl”, azepanyl
magnesiyersiear#H| ta'¢Th@Y¢thHQn€F alyel@r plicarvlisiienrratsifeiaxample potato
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subst it a radical f or mul
coatediagesasding & methads)wep k'&‘?"én Baieal Wf@dmawt'salﬂf iseral liquid

prepa?ﬁlg?r'fﬁ )rp;?rbreeb?/thr%;f)o/r?rﬁ)ef Q'J?%lxat%wésébﬁéb%gtor o) SfsbRkidHsOBdlutions,
emulsmns 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 propyl p-
hydroxybenzoate or sorbic acid, and if desired conventional flavouring or colouring

agents.

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

Synthesis
There are multiple synthetic strategies for the synthesis of the compounds (I) with which

the present invention is concerned, but all rely on known chemistry, known to the synthetic
organic chemist. Thus, compounds according to formula (l) can be synthesised according



nono- or di-(CrC 3)al kyl am no such as net hyl am no,

et hyl am no, di nethyl am no and di et hyl am no. Specific
weaar4es2 of the radi cal -C(=O NR 3R4 incl ude PHDEB2@B/004051

formulae (A)-(R and (X1 )=26(X12): (@ (H (J) (K (L)

P) R), (X 2 X3 (X4 X6 Yoo

o oy e o Sond iy e SBhabilp 46 b
the art @ypivaiditdratues syurétkslare $Adwanead ergahic ovetmisty b g8 Editiogidd/iley), J

- -CNang.- . R 3 j Ie%ﬁg.. %ﬁlr - F
March, ?ﬁgmpr%ﬁ cve _E%%_r'?lg gra%i}_o&i@n . c’jttlérﬂ QNh‘ lQ%e P%rock ,
“Handbebleof leetefocectictGienastar, 2" EditierOfFrganan3A. R. Biatritzkgl), P.G.M.
Wuts and-Tv. Grebie “ighhe @Wote&Ve Groups in Organic Chemistry” 4™ Edition
(Wiley) review articles such as found in “Synthesis”, “Acc. Chem. Res.” , “Chem. Rev”, or
primary literature sources identified by standard literature searches online or from
éecondary sources such as “Chemical Abstracts” or “Beilstein”.

General synthetic routes

Routes outlined below do not constitute an exhaustive list.

Experimental conditions given are generic and can be found in standard literature sources
such as those cited above. Specific references are cited for information and conditions

may apply to a given substrate with or without modification/optimization.

The compounds of Formula (l) 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 following scheme:

Q A S
z—X OH z—X N
I\ /7 \ R
N’ HN(R,)R, N,N
R¢ R, R¢ R,
0
R7 Rg R{ Rg
Scheme A

Thus, the HN(R3)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 chlorides or active esters) or
alternatively the conversion can be made directly from the acid using suitable coupling
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Such & Hp&eaﬁ’re may include for instance conversion of a nitrile group to:
a- a[1,2,4] triazol-3-ol (Y = NH) or an [1,2,4] oxadiazol-5-0l (Y = O) to give

compounds of general formula (la):

Y =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 (la) may be
achieved by treatment with an appropriate activating agent (e.g. phosgene, triphosgene,
carbonyldiimidazole, ethylchloroformate in an aprotic polar solvent such as THF) in the

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



di- or trifluoronethyl, and cyclopropyl. In many

cases, R5, R6, R7 and R8 will be independently
waeedoeotge f rom hydrogen and -G, The substit uerdHEGB2008/004051

Rinand Rn R10 is hydrogen 28 Cr Cral kyl , hydroxyl or NH2

oxperiggh e o RS SPa B 6 D T

14(21), 330418302 mowwrepédmlomrhaebf Mediomah9hemiSipe @8(6)c513-16; 1993.
conmpounds of the invention include those of the
Exanpl es herein. The conpounds of the present
i nvention act on central and peripheral cannabinoid
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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.

c- 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 to 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; Bioorganic & Medicinal Chemistry (2005), 13(11), 3627-3639.

Such a procedure may also include for instance conversion of a derivative of formula
COzw to:
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e- NG BRIIMS, 4)bkadiazol-2-one to give compounds of general formula (le):

Thus, the ester group may first be converted to an acid hydrazide by treatment with
hydrazine under heating conditions. Cyclization of the intermediate to give 3H-
[1,3,4]oxadiazol-2-ones of formula (le) may be achieved by treatment with an appropriate
activating agent (e.g. phosgene, chloroformates, carbonyldiimidazole, Diethyl dicarbonate
in an aprotic polar solvent such as THF) in the presence or not of a base, at room
temperature or under heating conditions. See experimental section for detailed
description.
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R =H, alkyl

described above leads 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-ol to give compounds of general formula (lg):

W =e.g. NH,, Cl

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

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-



hornone) or CRH receptors, carboxypeptidase, fatty
acid synthesis, HV CoA reductase, ileal bile acid

WO e@uspoBt, gastrointestinal |ipase, P57, AVP-BCL/GB2108aM04051
protein ki nase (AMPK). The3zonpounds of the inventi on

EistertYHGBHEh ¢ "o OREISABHT PESCYTTRLIR T RGH brie A8 A ions"
base m@y.meindétramutojuran at lodi tempbtayurasaadcreantezﬂwmi aimalkblating ggent

o 0. etfplRaRRe SRl R R, BEHHEN AT yga R b ATLRRAbRY
conditibhs, aab derdbolerted) to coyrmiiding-2ttediphedofgeaskd] talrlD]Jl,a (li) by treatment

with ur%ge %%ﬁ%ial lr\]/sgqjgrd g%”géé%%vg]{? eﬂgggﬁerﬁér 5853 4i’aéoarnal of the

Chemce/r@;mﬂaty, \Rerkir dransaefidnarie ,Orggnic and Bia-Organid Qfeeniisteed9E2-
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agent §t1'qh| aSbi/ lip@lputyl @itéra@@mdwdn@ﬂ élvqrﬁ@‘t% follews an oiefipaticn wigh eal
phospﬁ&%@’ Est&r iR s &l fas8 94 .§Cbthly IPRELSHB oS rhilt¥ aRb
sodlumhydrlde in 1,2-dimethoxy ethane) to form the allylic amide intermediate. A 1-4
Michael addition is then performed with thioacetic acid, followed by hydrolysis to 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.g. sulfuryl chloride in dichloroethane to give isothiazol-3-ols of general formula (lj). See
Journal of Medicinal Chemistry, 2006, 49(4), 1389-1393.

k- a furazan-3-ol to give compounds of general formula (lk):
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reacted with dimethyl oxalate to give 3-Hydroxy -pyrrole-2,5-diones of general formula (l1)
by treatment with urea or ammonia in water. See Bioorganic & Medicinal Chemistry
(2006), 14(17), 5781-5794.

m- a N-acyl alkylsulfinamide to give compounds of general formula (Im):

Ww=Cl

Thus, an activated form of the carboxylic acid moiety (e.g. acid chloride) can first be
reacted with an alkylsulfenamide (R-S-NH,) in e.g. dichloromethane in presence of a base
e.g. triethylamine to give a N-acy! alkylsulfenamide intermediate. This intermediate can



outside of the typical range given herein. These

dosages are based on an average hunman subject having a
wowdoglt478f about 60kg to 100kg. The physi ci an »ET/GB2008/004051

readily be able to determ B¢ doses for subjects whose

en S8E B b oG R ot BT BB R R an
~ oxidative rgentralg. MCPBA\MﬂHrchlotdmethameethlaJm Inswaterimethaad miaturder

00 GIEREH RN Sin B RPh ey B8 s EREMRE FREF 5881900

2006; ddtralradsdn, B0(52) C‘tﬂt[é@ShZﬂ 521 r200ABotrganio & Medlf:mlahCluémlstry,

1a(11 |, 3785 7ag 800 e R P R R O o

parenteral solutions or suspensions. Tablets and
capsules for oral adm nistration may be in unit dose
Such & ggreo%gmrgtrﬁéiﬂnélﬁ&@}or%?ay@%ec&{ﬁk/?ﬁsfbncoq %Y&‘HIBE? al
excirprents’suc for exanpl'e syrup,
n- aaraispaazogamtq giye sampounds, of geraagdcfamtwa (loy.
pol yvi nyl pyrrolidone, fillers for exangl ezl actose,
sugar, gumize-star cal gi u phosphat g, JSorkjtol or
L ne; gif)lettinggggbrl8 r,‘g’ for exal he ,mésn um
eth i
e\grants for /o  potato sta

ga,;
NLC cept abl e
e

R agents suUrbc/as odi -t auryl xsu . The

*t dhl may be coat®d ording to rret Rod Il known
inn | phar maceut | practice. O aliml i d
prepar atsi ons may be i® tRe formof, for Bkamele,

aqueous or oily suspensions, solqgl enul si ons,
syrups or elixirs, or may be presen?@d as a dry
The bofddetivativer canamosyithiesized O treathientaitie N-tromoasbeoinimide and 1,1'-

azonilip BanTIa aGaenir Giedictnar Aboaeeu TiHS 08RTRaer Thee

the br@gaetasqm can benmmﬂced 59 labaetooéstersryatnnesamee bt/ baﬁ é gl ssdiym
atin h edi bl e

ucose t ed
etnoxil 118 Fosfaiot B oF et HARRIGBH cYitR B Mskiopwih
hydroxpemainé bpdrechlorideninacy. avatentethagplmdse ire thieqdresenCefof e lhaseg.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(=0)-alkyl) to give

compounds of general formula (lo):

R = alkyl, -C(=O)-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
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Protective Groups in Organic Chem stry"” 4th Edition
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Abstracts" or "Beilstein". CGeneral synthetic routes
(B) tfa20n5: Column: Gemini C18, 5um, 2.0xX50mm. Flow: 1.2 ml/min.

Gradient: 0-3'2 min:10-95% acetonitrile in water, 3'2-4"? min: 95%

acetonitrile. Modifier: 0.1% TFA. MS-ionisation mode: API-ES (neg.)

(C) HCO;20p5: 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: 5mM NH,HCO;. 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,HCO3. 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: 95% MeCN. Modifier: 0.1% TFA; MS-ionisation mode:
API-ES (pos.)

(F) HCO,H20t9850V: Column: ACQUITY UPLC BEH C18, 1.7um, 2.1x50mm.
Flow: 0.5 ml/min. Gradient: 0.1-1.0 min: 24-94% acetonitrile in water, 1-



Routes outlined bel ow do not constitute an exhaustive
list. Experinental conditions given are generic and

wa@anobet7Bbund i n standard literature sources SBCHYGB3008/004051

those cited above. Specifi66references are cited for
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the group Z (in a one or nultiple-step synthesis)

Analysis
HPLC RT
Compound Name R3-N-R, R R; MS (API-
Cpd ES+)
No.
5-(4-Chloro-phenyl)-1-(2-chloro-
henyl)-4-(5-oxo0-4,5-dihydro-
?124);) c(i' |-3-yl t: 1)-1H § 3:34 min.
,2,4]oxadiazol-3-ylmethyl)-1H-
1.01 yimety ParaCl | Ortho CI
pyrazole-3-carboxylic acid [(R)- .
) CF, 602.0 (M+H)
1-(4-trifluoromethyl-phenyl)-
ethyl]-amide

Synthesis:
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Bi oorgani ¢ & Medicinal Chemstry, 14(21), 7324-7332;
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1) 20% COCI, inToluene/THF

2) 100°C, uw, Smin R6 R5
Formula [F]

R8 = R7

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 ethyl 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
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1) 20% COCI,/Toluene/THF
2)A Ci

Scheme 2

2,2’-Azobisisobutyronitrile (0.35g, 2.13mmol) was added to a stirred solution of [A1] (16g,
42.6mmol) and N-bromosuccinimide (8.35g, 46.9mmol) in tetrachloromethane (160ml)
and the mixture heated to reflux for 2 hours then cooled to room temperature. Saturated
aqueous sodium metabisulphite solution (30ml) was added and the mixture stirred for 24
hours then diluted with water (160ml) plus brine (40ml) and extracted with ethyl acetate
(240ml). The organic extracts were extracted with 1M sodium hydroxide solution (100mi),
dried over anhydrous magnesium sulphate and evaporated in vacuo.

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

The mixture was diluted with water (300ml), acidified with 2M hydrochloric acid and
extracted with ethyl acetate (2x300ml). Combined organic extracts were dried over
magnesium sulphate and filtered through a silica pad, washing initially with ethyl acetate



chem cal diversity at the nethyl ene position.
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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; 1.71mmol) 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] left and formation of required product. The reaction mixture was quenched with 1N
aq.HCI and extracted with CH,Cl,. The organic phase was washed with 1N aqg. HCI, brine
and dried through a "phase separation" column (biotage). Argon was bubbled through the
organic solution to remove residual H2S. The organic phase was concentrated in vacuo to
give 5-(4-Chloro-phenyl)-1-(2-chloro-phenyl)-4-thiocarbamoylmethyl-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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Compounds of general formula [2]

[2]

R8

Wherein Rs and Rg are hydrogen.
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Scheme 3

Compounds of formula [K] were prepared as described in scheme 3 above.
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Compound 2.01

Prepared according to the procedure outlined in scheme 4:
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Compound of formula [B1] was prepared as described in scheme 2 above.

240,

Scheme 4

To 1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-4-cyanomethyl-1H-pyrazole-3-carboxylic acid
[B1] (30 g, 0.8 mol) 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 collected and washed with ethanol and dried in an exicator over night. The
sodium salt was dissolved in water (400 ml) 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-Carboxymethyl-1-(2-chloro-phenyl)-5-(4-chloro-
phenyl)-1H-pyrazole-3-carboxylic acid [G1]. LCMS (method A): RT=2.1 min; ES+ = 390.9
(M+H)".

[G1] (19g, 49 mmol) was dissolved in toluene (80 mi) under Ny-atm. and during stirring
was pyridine (0.39 mL, 4.9 mmol) added and thereafter acetic anhydride (5.05 ml, 53
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 still 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
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some molecular sieves were 4-(2-fluorophenyl)piperidine hydrochloride (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 dichloromethane (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,SQ,, 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-Chloro-phenyl)-5-(4-chloro-phenyl)-3-[4-(2-fluoro-phenyl)-piperidine-
1-carbonyl]-1H-pyrazol-4-yl}-acetic acid ethyl ester [I1]. The mother liquid was
concentrated in vacuo and purified by recrystallization with EtOAC and Heptane yielding
1.7 g more of [I1]. LCMS (method A): RT = 3.6 min. ES* = 580.1 (M+1)*. 'H NMR
(300MHz., CDCl3): 1.28 (t,3H); 1.72-2.04 (m, 4H); 2.91 (t, 1H); 3.21 (it, 1H); 3.31 (t,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 ul, 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,SO,, 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 ml) and cooled to 0°C. Phosgene (20% in toluene,
20 ulL) 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,Cl,/water, dried the combined organic phases with
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Scheme 4a

Compound of formula [I2] 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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Compounds of formula [M] were prepared as described in scheme 5 above.
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was purified by
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= 3.42 mn API-ES, Pos, 543.0 (MtH) + To a sol ution of

[C1] (0.93g; 1.71mmol) in anhydrous pyridine (2m) was
added triethylam ne (0. g- 42mmol ) . Hydrogen
sul phi de (H2S) was bubbl ed t?lrough t he

Compound of formula [I11] was prepared as described in scheme 4 above.

To the ester {1-(2-Chloro-phenyl)-5-(4-chloro-phenyl)-3-[4-(2-fluoro-phenyl)-piperidine-1-
carbonyl]-1H-pyrazol-4-yl}-acetic acid ethyl ester [I1] (12.3 g, 21.2 mmol) described in
example 2.01 were THF (100 ml), water (100 ml), and lithium hydroxide (9 g, 214 mmol)
added. The reaction was stirred over night. The organic solvent was removed in vacuo
and the remaining water phase was acidified with 2 M HCI and thereafter extracted with
EtOAc (2x). The combined organic phases were washed with water and brine, dried over
Na,SO,, filtered and evaporated yielding 11.5 g of crude product. Repeatedly
recrystallisation from EtOAc and Heptane yielded 7.8 g of pure {1-(2-Chloro-phenyl)-5-(4-
chloro-phenyl)-3-[4-(2-fluoro-phenyl)-piperidine-1-carbonyl]-1H-pyrazol-4-yl}-acetic acid
[L1]. LCMS (method A): RT = 3.5 min. ES* = 552.1 (M+1)". 300 MHz (CDClz): 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; 0.31mmol),
1-ethyl-3 (3-dimethylaminopropyl) carbodiimid 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.



reaction m xture for ~5min. The seal ed m crowave vi al
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Wherein Rs and Rg are hydrogen.
Analysis
HPLC RT
Compound Name R3-N-R4 R R; MS (API-
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No.
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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 alkylsulfonamide.

Compound 4.01

Prepared according to the procedure outlined in scheme 8:




wi th ethanol and dried overnight in a vacuum

dessicator. The solid was then added to water and
wa@ehodiof47621 wi t h 4N HCl 1and the solid product wWeGT/GB2008/004051

filtered off and dried for S¥2h in a vacuum dessi cat or

to give the diacid G . To this product in toluene was

added pyri di%e q.) and asefy ' hde M. 1

eq. ) aﬂ‘fﬁ he/T&a tirred over/yht/ al r

dri de—(gg—ﬁerq er e adbled and the
reattivn d 2h &t roomte‘hptﬁ]/follomed by 45
mn at 5 Etlpanol was then added t heyreacti on
stirred 48h at roomtenperature, concentrated in vacuo
and the residue was purddHepte Y recrystallisation from
et hanol to give nonoester [H]. Conpounds of fornula

COmpd;d?ﬂd e RO Pivh S BrebSred UIRRLEERAGH séiinfBI6 pbid. Dy wel |
known et hods™ usi ng the appropriate am ne R3NHR4 and

Toa nﬁ%tu#él dfgm]r(mﬁgﬂoswnﬁﬁ&m”(@ﬁﬁet 'a*%g:g*fﬂ’"[é dze\mhg;l uxi ng

dr azi ne nonohydrat e nre

0. 22m@PHa}fsthY' ?rﬁ%dm%mfamwgpﬂm* Bediigyd SQJPC’MPW? (48.58mg;
0. 25mﬁhlo9 félna lcOaRinhia8 €15. ThRg; U T63h 1) A RSroMEaNe Q0BhNRkkS a%dded

dried and concentrated in vacuo to gi ve conpounds o
diisopregylaiiy'aming (60uh Ammeal)- dhe feschen BiXtE Was ired pyveraight ald
room t@bﬁpén%ﬂﬁé 'mﬂﬁr&fbﬁﬁ@.%srﬂfwéd%lmeﬁrﬁ/e[sﬂn LA t@@e/ﬁwred Eroduct

phosgene/tol uene (leq.) in tetrahydrofuran
The mixtureings washed with 18ag: B&hthepigapistrhpee was dnieghand evaporated in

vacuo ﬁp VAT 0MGDf ERBB YiRfleriaNwHRR Was PuFlfidd'6n Ew&ﬂurﬂﬁ‘ﬁsmg
racted wi th dichl oronet hane (2x). The organic

dlchlorsmme\ﬁértae G'H%‘itﬁ@d/e tdle cempaynd (4 &édrﬁrmgatoe AMinQlefAre)-

LCMS‘(ﬂeﬂionA)fWB@ r{uK] Aﬁ!‘-E@rPd%UBVé O‘%ﬂtFH‘?n by preparative
LCVS or silica gel chromatography. Conpound 2.01

Compound 4.02

Prepared according to the procedure outlined in scheme 8a identical to the one
described for the preparation of compound 4.01:

o}
/ )N 1) coupling reagent / )N
N —_— N
cl J: cl 2)CN-NH, ~ @ f C
[L2] [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:



Prepared according to the procedure outlined in schene
4. Conpound of fornula [Bl] was prepared as descri bed
w0 noogsohgee 2 above. To PCT/GB2008/004051

1- (2- Chl or o- phenyl ) - 5- (4- clskor o- phenyl ) - 4- cyanonet hyl -

1 H pyrazol e-3-carpoxylic acid [B1] (30 g, 0.8 nol)

wer e added sodi um roxide (19 g, 4.8 nol), anol

(250 nl) and water m). Thée_“reactoi on_m X Aas

heat gd Lo ryf{u er night. THe™jeatiRg/was fenoved

and the reqcti m xture was al |l eheg ach room
tenp eY The foliRel"IPeess pi @5 col |l ected and
was et hanol 2eovakHdr i edetN i gat or over

night. T godi um salt was di ssol ve water (400 m)
and HCl (23X Wds added during extenstwel #%8tirring, to
avoid formng a gum and the precipitate is collected
and dried in a vacuum &e¢bemeybe| ding 27 g (0.7 nol, 86

% of
Compapndanf fesmptedi-Blwasi prepared fiompll fias egsgribed (m sehieims bphenyl )
- 1 Hpyrazol e-3-carboxylic acid [Gl]. LCVM5 (nethod
Compoynd gRfermula (3] was psapateday descrikegyuschprme4, pging [HYgnd 4-(3,5-
i 1 ~ahgsgl ved in toluene (80 m) under N2-atm
Dlﬂuorm%%%%gggt&liﬁ?ri ng was pyridine (0.39 nL, 4.9 mol)
added and thereafter acetic anhydride (5.05 m, 53
nmol ) drop wise. The reaction was left stirring over
ni ght at roomtenperature. The reaction was not
conpl ete according to LCMS so the reaction was heat ed
tCoBpOindof gerbraldonnflla [Bpct i on was still not
conplete, the heating was renoved and an additi onal
portion of acetic anhydrige (0.5 eq) and pyridine
(0.05 eq). The reaction xture was left stirring over
ni ght. Ethanol (100 m% S ed and the reaction was
stirred at roomtenper N hrengbIays. The
sol vent was renoved in he' resi due was
recrystallized from et ganol m ) d hot water (35
m) vyielding approxi mately 20 g\\ Sin t hese

crystal swere not purf the-predue¥ was recrystallized
twi ce nore yielding q

% of 1-(2-
(5]

R5
R7
R8
Wherein Rs and Rg are hydrogen.
Analysis
HPLC RT
Compound Name R3-N-R4 R R; MS (API-
ES+)
Cpd Method (F)
No.
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5.01 3-yl)-1H-pyrazole-3-carboxylic Para Cl Ortho Cl
acid methyl-[(R)-1-(4- CF, 615.0 (M+H)"
trifluoromethyl-phenyl)-ethyl]-




WE2009874782 . 10 mi n;

Chl or o- phenyl ) - 5- (4- chl or o- phenyl ) - 4- et hoxycar bonyl net

hyl - 1H pyr azol e- 3-carboxylic acid [M. UPLC/ MS (nethod
ES+ = 576.4 (M+H) +. 1H NVR PGDOBR{#S/004051
CDCI3) » 0 1.27 (t 3H); 3. 8(‘53(3 2H) 4.19 (q, 2H) ;

Z 16 (A 21N 21 1Al |\, | {11

Cpd becane nore and nore so ubI e and after 3h [a solid

No.

I.1LOU \U, | I) y J. Z 1= LA II| UI I) I T CDL CI L IV! \J. gAnal SiS
29 mmol ) was di ssol ved | n dichl oronet hane |(120 ni|) and
cgoled to OOC. To this puspension| were oxalyl chllotiF4e RT
(% m, 57 muol,) and di net rPL& mam de_ (0. 05 ) dddasd (API-
and t he %W"Hgﬁ“aﬂ‘ﬁth was o TheRsus ESH)

bgcame visible again. S nce some [starting [materi gl Mgthod (F)
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acid chloride dissolvedlin dichloronmethand (60 ml) was

added from a dropping funnel. The reaction m xture was
stirred over night. The nol ecul ar sieves were filtered
off and the reaction m xture was extracted wth

net hane (3x). The conbined organi ¢ phases were
extracted with NaHCO3 (sat.), vvashedovvith brine, dried
over Na2SO4, filtered and evapetateg/yielded 15 g of
the crude ester. The crude produc®

short? iI,iR%a col on ( Et OAc/ Hept ane, d by
NCt~ eNfractions containing pro pbol ed and
ythaIMzed with Et CAc (45 ni) and/Heptarfé (80 nl)
of 9.1 0] o I
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1- oniPMuaiG pyr azol - 4-yl } - acet | © a et AL Bkt er
[ Mg~~The nother |iquid was R8  R7

1) LIOH/THF/H,0

RS RS

Formula [P) . Formula [Q]

Scheme 9

Compounds of formula [Q] were prepared as described in scheme 9 above.



concentrated in vacuo and purified by

recrystallization with Et OAC and Heptane yielding 1.7
w@20mn0et7ef [M. LCMS (nmethod A): RT = 3.6 m n. PEBEB2008/004051

580.1 (M+l)+. 1H NWVR (300Ms., CDCI3) : 1.28 (t,3H);
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reacti on was refluxed over weekend. Water was added to

the . reacti f ol I Xt ' |
Reactitoho SRl foundle 1§ BosETH B oM, 2t pmderesraiee
led to filiflicodversien td\ih2 $@dic dormpoendsiofdominuda fplor at ed yi el di ng
108 mg of crude product [J1] which was used w t hout
further purification. UPLCIM5S (nmethod F): RT = 1.27
nCompdid 5:0666. 4 (M+1) +. The crude [J1] was dissol ved
in THF ( 1 m) and cooled to QOC. Phosgene (20% i n
t Briepaned  aceording)to deespracietihue auttingdie sckemne 18n was stirred
15 mn at AOC and thereafter at r.t. for 1h. Extracted
t he crude product with CH2Cl 2/vvaLeN dfi ed the
conbi ned organi g=phases wi t hNa2SO4, d-{tered and
evapor aRed gt @ hg crude product. Sohe ‘c\ t CF,
P28 ng)whs plrified by prepteX
- Eorrpound [2.01] as a white s
pwol ; 5.5% L d M. (et hod - N1.34 mn;
392. 4 ( M+H) +. 0 ‘

c 02.8mM  4H) ; Ry 88mdabetatcl HS 3] 1 2H)
byormadten signal); 3.89 (AB-q, Fodr@la (Q]
1H) ; (d, 1H; 7.10-7.15 (m 1H); 7.367(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,

1) LIOH/THF/H,0

7
@r Formula {P1]

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 Buthyl lithium in hexanes (230 ul, 0.57mmol) to a
cooled (-20°C) solution of diisopropylamine (97ul, 0.69mmol) in dry THF (3ml), under an
argon atmosphere. After stirring for 20 minutes, this mixture was added to a cooled (-



1H); 12.07 (br s, 1H). Conpound 2.02 Prepared
according to the procedure outlined in schene 4

WO emwai48r to the one described for the preparB€T/6B2@8/004051
compound 2.01: [12] Schenes3a Conmpound of formula [12]
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OW procedur es.
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(350m§§.mfigﬁfscfbgfp‘ég;ﬁﬁbré'{nrﬁg‘gg& 155 b8 bl L€ Gedchrdmatography
(Silicah{2g; bo#ding | GH.Cl2saytion @md); BlutismprentyE©ieyisaentice1/1 B dragtion
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formula [O1] 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 MgSQO, 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,CI, solution (2ml); Elution: Hept./EtOAc isocratic: 1/1, then 4/1); Fraction size: 3ml) to
give compound of formula [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 (1ml, 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. HCl 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 general formula [6]




Schenme 6 Conmpound of formula [11] was prepared as

described in schene 4 above. To t
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di chl oronet hane as the eluent to give title conmpound

[3.01] (54ny; 0.085mmmol; 47.4% . LCVS (nmethod A) : RT
wWE2@98%782 n APl - ES, Pos, 629.0 (MtH) +. ConpouPdI/8BO®8/004051

Prepared according to the pfocedure outlined in schene

6a identical to the on risped for the preparation

of conpound 3. 01: Sche%egﬂgﬁ‘%&'npound of formula [12]
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dlp\%q”m schene 6 above. To a m xture of [L1]
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car odii md hydrochl oride (48.58ng; 0.25mmpl) and

cyanam doe (15. 28ngy; O. 36mm|) i n dichl orome;hane
(i e " OO
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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 mi) 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 (aqg.). The
reaction mixture was extracted with dichloromethane (2x 30 ml) and washed with brine
(20 ml). The combined organic phases were dried over MgSQ,, filtered, 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-



di i sopropyl et hyl am ne (60m ; 0.36mmol). The reaction

m xture was stirred overni ght at roomtenperature
wobe@wengsen LCVMS showed full conversion of [L1]PEDGB2008/004051

required product. The m xt@e was washed with 1N ag.
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UPLERRE bR S BB beicin RN st haneb SRERaNass of the Dess-
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mi) SRR vingh RN STt il o eds b sl o

brine fThe@rganiapthaka jwasalsiep tepagrea paasedmratbe atolumrs(Biu&age)énd
congiBlBBentiecedPG aterdicd; orRr SIS RIRE RIS Bherhe e
fluorbypthe oy e pip&ydindrécaion{l]- 1 Hepycadd|- @ /aketaldebyde [S1]. UPLC/MS
(Method F): R;= 1.44 min (M+1)+ =536.0.The crude material was immediately used in
next step.

The intermediate formed [S1], ammonium carbonate (80 mg, 0.84 mmol), and potassium
cyanide (30 mg, 0.46 mmol) were mixed in ethanol (1 ml) and water (1 ml). The flask was
sealed and heated at 75°C over night. The reaction mixture was poured into water and
extracted with EtOAc (2x10 ml) after adjusting the pH = 5 with 1 M HCI. The combined
organic phases were dried over MgSQ,, filtered and evaporated yielded 169 mg of crude
hydantoin. 30 mg of the crude product was purified by preparative LCMS (method E) to
give purified 5-{1-(2-Chloro-phenyl)-5-(4-chloro-

phenyl)-3-[4-(2-fluoro-phenyl)-piperidine-1-carbonyl]-1H-pyrazol-4-ylmethyl}-imidazolidine-
2,4-dione [6.01]. UPLC/MS (Method F) : R{= 1.26 min (M+1)+ = 606.0

Compound 6.02

Prepared according to the procedure outlined in scheme 12 identical to the one
described for the preparation of compound 6.01:



[ [Q Schenme 9 Conmpounds of fornula [Q were
prepared as descri bed in schenme 9 above. Conpounds of

wo oooatob 183 C| were prepared as described i n schee®GB2008/004051
Compounds of fornula [ wspe synthesized by treatnent
of [(C] W|th one eq. of LDA followed by alkylation
with 1.50eq; yl bronpacetate, bn K Qus THF,
atee780C,/The kyl at ed compoun of

eryey to the am de¥8df fornul ayfP] by a shorfjess Marn

dinane
n. "reaction withean hot yvtonc. H2Sq 4%%1-1-*5‘) C
Cachd fe. Reaction of a otemul a [ P) Wi h

Li OH i HF/ wat er m xture, at roo nperature, led to
full convergzon to the cyclic conpounds of formul a
[Q. Conpound 5.01 Prepared according t o*f'he pr ocedur e
outlined in schene 10: ac Schene 10 Conpound of
formula [C2] was prepared as described in schene 1

usi ng [ B1]- and=et hyl - o)
[ ( - pT Forret hyl - phenyH NJH‘@TCFLDA
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(-780C) solution of [C2] (320ny, 0.57mmol) in dry THF

(2m ), under an argon gtmemegse. The reaction mxture
was stirred for 30 mnutes at -780C. Ethyl

Comp&urnaTasreiuid B2)(wWafs. frepared as described in scheme 4a.

Compounds of general formula [7]
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Wherein Rs and Rg are hydrogen.
Analysis
HPLC RT
Compound Name R;-N-R, Re R, MS (API-
ES+)
ope Method F
No.




0. 86mmol ) was added and the reaction m xture was
stirred at -780C for 1 hour. The reaction m xture was

wo bea/oad7Bowed to slowy warmup to 50C over 14r¢IDGB2008/004051
and wor ked- up Sat.aq. NH4@® was added and the
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onto ice and extracted w th dichl oronmet hane. The
oL d Lci phase was dried over MgSO4 and concentrated in
EHge¥8: gi ve a pal e-yel low oil (100mg). The crude

conpound of fornula [P1] was puri{i ed by silica gelg, 0
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Scheme 13

Compounds of formula [Z] were prepared according to the procedure outlined in
scheme 13. Substituted phenyl hydrazine was reacted with diethylacetylene dicarboxylate



hydr oxi de nonohydrate (9.39ng, 0.22nmmol ). The reaction

m xture was stirred for 1 hour at roomtenperature
wobe@wengsn LCMS showed full conversion to succPai/aGBo@s/004051

[5.01]. The reaction m xtuseé was concentrated in vacuo

in the %r&sér%o of?:a-sr%| Eg_;)rq ayn%ﬁ%gégpgtgg? gavmic’ ﬁ\%hgl Id%%aw dtfor rel‘\l lux
forming ittt bywatore [U]anise pyrasole Ll avasCesties @itiasN-direttlyltfomeangde (1.2
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ve, T
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were s§hingg T By rpeomind B iy A ClLnthllon ol B ME B Horium
carbortaltes (6hged paridopata seitnh canoate (3reg.dirbethaabw@gereq. ) and

pot assi um cyanide (5 eq.) in ethanol and water giving

the final product [T]. Conmpound 6.01 Prepared

according to the procedure outlined in schene 12:

esmpouddr2.0h peri odi nane Scheme 12 Conpound of fornul a

[11] was prepared as described in scheme 4 above.
Prepared according to the procedure outlined in scheme 14:
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—_— N —————
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O 9y .f
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Pd(PPh,),, Na,CO; ¢

@/ H, N/\©\ @/ DME/EtOH/Water
wi1]

(x1]

H
(NH,),CO,, KCN ° ) !
7
EtOH/Water N
Cl l F .01
Scheme 14.

In a flask were 2-fluorophenylhydrazine hydrochloride (12.2g, 75 mmol), diethylacetylene
dicarboxylate (12.8 g, 75 mmol), potassium carbonate (20.7 g, 150 mmol), and ethanol
(200 ml) placed and the resulting slurry heated at reflux for 5 hours. The mixture was



To a solution of [11] (307 ng, 0.53 mmol) in ethanol

(12 mM) was sodi um bor ohydride (320 ng, 8.5 mmol)
waadwed74s2l t he suspensi on was stirred at room PCT/GB2008/004051

tenperature. The reaction Was foll owed by UPLC but

cooledlgy iy forflE uted Shfh YIEF POl and BT IR BB NI R A | 0
hydroahntdxdieah_ckdt Thmiﬂcr&ea@s_mﬁsredﬁﬁzbrl% tbemtﬁerrai;uitmgslespgmdqgi qofiie:
coleci B hon TRuEF 3 175018 S B IRLE A T oo
Chlorogl+&fitnec-pbgnya)d thi-plymzolef 3-sarbexylit atitl ettytiester N GH NMR. ) .

oomee FpRIt RSl A n B L mba 700 Bt 190
(1H,s,h$ﬁ).)LCM$lf¢l\iA?t?u?MeRTo=r gzgm%ggtas-lg*s iﬁi‘lr.gi ﬁr i gti over f
A e R R R
[U1] (1etign ?ahogmlapmocls (35npat rEb@Aempéiapirarihe riixtUye way heated o
refiux 8 44 ynesgugen LGS DFiF2led campleie,FonvBIRISN, e AiYre yas agqed to
room t?TPyTa)t{ré anyfleﬁmﬁmtiﬂg R?'r],lp EddegdZdrbb wdgectopidetwgtie) (qai ﬂ)ljkr'ﬁl'@i n
mixurg g e Tk P RAFe B e oite TRyl FREBhainel
resultifig so|iﬂil.vﬁﬁ adlgct(ad/bstjiﬁra&t‘l‘js&athed R Wa{eb @ndgried inD@coort give 5-
criorsrFez PR i s Borer R FeabbAgAEH RRE LSRR ¥01o
102 %péﬂimmmaﬁwwi%n%) 0? 1443, 1), M(zfu@ea.zsmsas(rm,m), 7.50
e
(10,88 A B0 A e eRRRMoREAT L E 2B R NP 357
2M Sotliuncioydpdede Saiuttdna50 il pwadaddeeo rstired Solutien &¥¥$} dissolved in
t.ur

e AL Ml o A0 e neb Bt e P e
LCMS Indicatédadva@ SRstBof resetion. TNeeHORAIr¢ Was il jited fadth lwaterd 269ml) and
oxsacl Ry 5 B th, PR Ge BN E S b Ly
hydroxidecstdution (¢00m!).cCamligined aqueous extracts were acidified with 4M
hydro&}o'rig%'c%h z;n%re%rggt%%t)n'e%)ﬁ g'éectgle% Q(ﬂ%%rll)yll'?'ne gFJaﬁi'c(e%&racts were
dried with MgSO, and the solvent was removed in vacuo yielding 10.15g of 5-Chloro-1-(2-
fluoro-phenyl)-4-formyl-1H-pyrazole-3-carboxylic acid [W1)]. '"H NMR (300MHz., DMSO) : §
7.49 (1H,t), 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 chloride (0.19 ml, 2.2 mmol) was added to a stirred solution of [W1] (300 mg, 1.1
mmol) in dichloromethane (3 ml) 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 NH,CI (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-
pyrazole-3-carboxylic acid [(R)-1-(4-trifluoromethyl-phenyl)-ethyl}-amide [Y1].



fl uor o- phenyl) - pi peri di ne- 1-carbonyl ] -1

H pyrazol -4-yl }-acet al dehyde [S1]. UPLC/ Ms (Method F):
WRR003/0147820 mi n (Mt1l) + =536. 0. The crude mat er i abCTHEB2008/004051

i medi ately used in next sw®&p. The internmedi ate forned

snsSTsPTRr A SRR R 61 89 70k B Rl 8%, 000
(1H,s)€pbhﬂWLd\ASli€néthocﬂﬂﬁRV\ﬂtl &2, (M1)#td40.0he flask was

Y1) (SR G & RO R BEPAP AR B TaD B4 Bk PGy 1k PR n(r0

mg), ZNQQOHQngérbaﬁété!%oI@ddF]méﬂ ), éﬂher&@kb.gswy,viahh W&/(drﬂnl) wdre

._.conbin or gani ¢ phases e dried over o
mixed ]apa?réq,fgfkmg?l% wi ggog;.i e 86“@@9"’%&‘%&%&5@& at 150 °C for
10 mirliyeba b GereadidonasofM Na©H: (dadg 1@ rddhdded @l wed bl fekialction with
L
filtered3 ahé{r(elwdeﬁo\lwas ﬂimiglyéﬂ)rr méqmeryidlldiiﬁg:fh;a araddop1y. | The prbdugt was

.. Ol -4- t - 1 1 1dine- 2, 4-dione.[ 6. 01].

purifedpy et EGAL HetSanerut by 3jeias ghimapot
complé&elyparethateri@thBr wegauised withoat drther puifitdtnpuPLemMs Method F)
R = 1 %t [ R@Q Fl 1<|égfm 12 identical to the one descri bed

o= 145 Min\{+) e"pi ‘i on of conpound 6.01: Schene 12a
[Y 1] (3@angdoimafol)f ammohiain] ¢atbovers (57 rap 0.6 thrasl), ded potalssidmi n

. S ne Conpounds. of . general . fornmul a \Wherein n

cyanidRd 25 7. A3 R welhinne rEEaa ARt daigt i g RedlB8 o
reflux wer might Thé]reaetion npixtereawap@acedintt wgtet 010t i) apd exteattiedewith
EtOAcO(H}( |1brr1anjaf{erg 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 (Method 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 (3H, m), 7.60-7.74 (5H, m), 8.03 (1H, d), 8.95 (1H, d), 10.49 (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 IC5 values for antagonizing a CB1 receptor agonist were assessed. The
compounds are grouped in three classes:

A: ICso value lower than 0.5 uM

B: ICso value between 0.5 uM and 5 uM

C: ICso 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]



schene 13. Substituted phenyl hydrazine was reacted
wi th di ethyl acetyl ene di carboxyl atein the presence of
whame/74§2 pot assi um carbonate (2 eq.) in etharol/Ganas/ 004051
heated for reflux form ng whe pyrazole [U. The
razole [U was reacted with N, N-di nethyl formam de
o) FH .’q\ phRephor ous oxychl oride (12 eq.) during
re s Nﬁe compound of formula [V]. The ester
al yty was hydrol ysed with sodi um hydroxi de and
e respl t\\ng c&boxylic acid [W was subjected to an
de—<cQupiNng by first formng the acid chloride with
yl ciN oride before adding the am ne and a
gophi | i pybase yielding [ X]. Thereafter was a
eay ion taking place using a catal ytic anount
gmR¥et raki s and a substituted boronic acid
gi ving Yae~ 1 nternediate [Y]. The final products [Z]
were 8nt hesi sed by transform ng the al dehyde to an
hydantoin by reflux wi th ammoni um carbonate (6 eq.)
and potassium carbonate (3 eq.) in ethanol/water.
Compound 7.01 Prepared according to the procedure
h ouélincfg in schene 14: Schene 14. In a flask were
whereth 9 2 bﬁ'éenélf 98%%zi ne hydrochloride (12.2g, 75
mmol ), diethyl acetyl ene di carboxylate (12.8 g, 75
nmol ), potassium carbonate (20.7 g, 150 nmol), and
et hanol (200 m ) placed and the resulting slurry

heat €d at refl yix for |5 hourlsAntdgenishk| ure wascool ed to
Compewnfin te']I\;rpN il dted w H} wat|er ('ég‘?m )| and aci dified
NumbéafF et ul T Wt h hydr8chl dric d. [The mixture was
stirfed for 2h|then tjhe requlting suspended solid

eot-peted—by—H-trat-Her—washed—w-th—vat er (3 x 50m)
and driedyn vacuo gilving 131.4 g of 5}
Chl of o- TN(2- f | (IPaga phe@whg -|1H pyr azol p- 3- car boxyl i c
1.04ci d] et ester, [UL]l...1H NMR (FOOMHz|, DVBO) : d 1.29
(3H 1), %25 (2M'q), |$l92 (1Hs), 7.3#-7.60 84H M),
11. 90 :

Table 2 - Compounds of general formula [2]

R8

wherein Rs; and R; are hydrogen.



(1H,s,br). LCMS (Method A) : RT = 1.75 min, (MH) +=
251. N, N dinethylformam de (4.6m, 59 mvl) was added
waleap/on78e to a stirred solution of [Ul] (12.4pCT/E82008/004051
nmmol) in POCI3 (55m ) at redm tenperature. The m xture
£ \

antod + ~ £or ANh \ whor aninan

was—heat-ed—to—-eftwerFor—4h er-euporm LCMS i ndi cat ed
Compb@nd! et e convefsion. \The m {%rl\}]ago D tooled to room
t enpér aR#HNRaNURshe rdxul tijng 4¢65ap apdded drop wise to
Numpge/ wat er (ca.|11). The mixture was stirred for 2h
wher egupon a free-fl ow ng suspensi on was obt ai ned. The

resullting,soltd was dollectled by filtyation, washed
wi t h|wat and griedi vacluo to give| 5-
2.dgh! ofo- 1< f2-f 1 U F&pf%’l’“)%-for | - 1H pyrazol e-3-carb
oxylic ef et hel estlagl [VY] (15.01g,|102 % . 1H NWR
(300MHz.\/CDCI B) : d|1.44 (|3H, t), 4.5D (2H q),
7.28{7.38 (2H, M, 7.80 (1Ht), 7.55-7,63 (1H m, 10.55

(IH $). %,QIVB(VEthod A) = 2.43 mn (MH) + 297. 2M
Sodi Um hydr oxi gde sol dtion (50 M) was| added to a

20%:; ried spluti oRAE [\AMhQjilssol ved inl THF (250n).

“Met hanol Om ) cpas aqged tlo gi ve a hpnobgeneous
sol ution. cAfter 2h, LUCMS indicated coppletion of
reacfion. The mxture was diluted wth water (250m)

Table 30T shipbAtdsF6F JérenalFollad8ft at € (Z50m ). The organic
phase was extracted with 1M sodi um hydroxi de sol uti on

£ . Capyybi negaqueous extracts were acidified with
R//34 drochl i csacid and extracted with ethyl acetate
TH‘% organic extracts were dried with
he s®aent was renoved in vacuo yi el ding
nChloro-1 -(2- fluoro-phenyl)-4-fornyl-1
Z3-carboxylic acid [W]. 1H NVR (300M.,
%)) Ht), 7.61 (1Ht), 7.71-7.79 (2H, m,
R6 10 r3 . L (Method A) : RT = 1.73mn, (MH)+

wherein Rs; and R; are hydrogen.

Antagonism
Compound
R;-N-R, R Rs R, IC50
Number
N
Para Ortho
3.01 Methyl A
F Cl Cl
N
h Para | Ortho
3.02 Methyl A
Cl Cl
CF,




Oxalyl chloride (0.19 m, 2.2 nmol) was added to a
stirred solution of [W] (300 ng, 1.1 nmol) in
walcablope7eret hane (3 m ) containing a few dr opspof/GBRE6S/004051
and after 2.5 h was the solegent renoved in vacuo. The
e ' i,£hl oronet hane (3 m) and
Table \%Esécgrggegﬁ‘%srg# aé'mpesrée/ﬁ?ghg'ajftfrred sol ution of
(R -1-(4- tra)fl uorgmet hyl - phenyl) - et hyl ami ne (250 ny,
n= 1.3 mol) ang triethylanmne (0.5 m) in
di ci orrretané“(s m ). The reaction m xture was
' nlgm wher eupon NHACI (ag.) (10 m) and
hane (10 ml) were added. The organic | ayer
pRases separated and evaporation yiel ded 540
crugle pro The product was purified by
e glrepacked silica colon, 10 g, Et(QAc:
BYRryi el di ng 250 ng of
5- Chl orlagl-#2-f | uor o- phenyl ) - 4-fornyl - 1Hpyr azol e-
Xyr'ic acid [(R) -1
-(4- trlfluoromsthyl phenyl ) -ethyl]-am de [Y1l].1H NWR
(DVMSO): d 1.51 (3Hd), 5.25 (1H 1 q), 7.45-7.84 (8H,
m, 9.35 (1H, d), 10.35 (1H,s) ppm UPLCMS (Method F)
RT= 1.32, (Ml )+=440.0 [Y1l] (50 ng, 0.1 1 nmol),
whereih Bhawd Bphenlydrogemi ¢ acid (23 ng, 0.15 nmmol), Pd(PPh
3 4 (10 ng), 2M sodi um carbonate solution (0.1 nl),
et hanol (0.23 m), and DME (0.6 m) were m xed and the
flask was flushed with argon. The reaction was heated

Hrmrv—at— 150 0Cfonr—10—mmutes T ¢ acti on was
c°mpa,M1@JdO-| (aqg.)| (10 m ) addeq foll owégta d"ﬁg{?racti on
dReiN-Bs opret ane |[R2 x 1Rar ) . | ThelC88nbi ned or gani c
N“"‘Bﬁéses were dried over MgS4, filtered, and|the

sol vent was renoved iln _vacuo vielding the crude [Y1].

The product was puriflied by chronptography (silica,
Et CA¢: tang, 4:1 tq, 1. 1) q’ltﬁéd ng 34 ng not
4.030npl| et pur auémie! | ha s| usedaw t hout further
puri fli catNbBn. | UPL I\/E>C(II\/btthI F) R = 1.42|mn,
(Mr1)+=516. 0

-TM/

N~ Para | Ortho~
4.02 Methyl A
Cl Cl
-'va
N
Q Para Ortho

4.03 Methyl A

F(;ﬁ cl cl

F

Table 5 — Compounds of general formula [5]



[ Y1] (34 ny,
0.6 nmmol ),
woweoe/om7sed i n et hanol

0. 07 mmol ),

amoni um car bonate (57 ny,
and potassium cyanide (21 ng, 0.33 mmol)
(1 mM) and water ( 1 mPQT/@BA008/004051

heated to reflux over night7 The reaction m xture was

pour

[
)

it 0gis
functi
bel ow,

._TC

d’t he

o

rAu

was purif

dinto water (10 m) and extracted wth Et OAc (2x
) after the pH was adjusted to pH=5 with 1M HCl.

Qr gani ¢ phases were conbi ned and dri ed over
por ated yi el ded 34.6 ng of crude
e materi al

MySOA,

i ed by

(Method E) yielding 2.79 ng pure

ir

:d 1.50 (3H, d),
7. 20-7.39 (4HL m),
, 8.03 (1H, d),
thhod F) RT= 1.21,
Cbnpounds were tested in the
rﬂnab|n0|d Receptor-1 assay descri bed

| C50 val ues for antagonizing a CBl

5.23 (1H q),

7.43-7.58 (3H m),
8.95 (1H 1 d),

10. 49
(Mr1) += 586. 0.

recepirgr agoni st were assessed. The conpounds are

gr ouped in three cl asses:

A

| C50 val

ue |l ower than 0.5
| C50 val ue

les 1, 2, 3 and 4 show results for

0 aVeh ghween 0.5 nMand 5 nM C.
e 8, aAEROaphif ol oo
C()ﬂpOJI’]CIS of tihe imnventiomn, SRS
Comiah’nce - Conpounds Olfk generAz?‘?gsoorrml
NuRd. RB Bs-N-Ray drRgen. | Ry
Ay
h Para | Ortho
5.01 A
Cl Cl
CF,

ed as above.
a [1]wherein R5

Table 6 - Compounds of general formula [6]

R8

(6]

Wherein Rs and Ry are hydrogen.

Compound

Number

Ri-N-R,

Re

Antagonism
IC50




Table 2 -

Conpounds of

gener al

Compounds of general
and R8 are hydrogen. Table 3 -
wo eronior4183 3] wherein R5 and R8 are hydrogen. TabCBEGB2608/004051

formu
Conpou

la [2] wherein RS
nds of general

fornul6& [4] wherein R5 and R8 are

hydrogen—Tab

cgmp[-,ﬁi, erein R5

gen®sdN-Ri o
N“"N’??Br ogen. Bi ol
Cul t

T U =
and R
rRul a
pgi cal
CDNA ¢

puupu
B ar e h
& Whe
eval ua
bncodi n

f |
Aabnrily
rei nCs® an
tion Trans

ire - The
Recept oranl )
NM_ 0160
6.1 brary
vect or 3
cells ( K1
receptors wer

dclo

[ ecept

wap,Ccl ong

PAE |
Cl(In
) st abl
E gene

or  (Gen
2 ron

%H
Ciroge
y expr
ated b

Bank acces
"a human a
e eukgryot
n). Chines
essing rec
y transfec

g the huma]

eral formul a

abl e 6 - Conpounds
d R8 are

fection and Cel

n CBl1 (Cannabi noid
5i on nunber

di pose tissue cDNA
C expression

e Hanster Ovary
pnbi nant human CB1
Ling the plasmd

cont ai ni th
recept ok #n G
gccondi to

cl ongs e s
(Life techinol

e codi

e

eCEct e
pgy) .

wer e |mai nt ai n

ed in

hg sequ
C S,

@F{f@tu
HCin th
5t abl y

ence of th
using |ipo
rers gnstr
e presence
transfecte

Hdam s

F-12 cultu

e human CB1

f ect am ne,

uctions. Resi stant
of 600 ng/mM (418
d CHO- K1 cells

re medi um

(I'nvitrogen), supplenmented with 10 %fetal calf serum
Biolodital\dvatuagien), 100 U/m penicillin, 100 ng/m

streptonycin (Life_Technol ogy), and 600 418
Transfestinn Bnd Gell Gultwrerdhe tONAeicoging thesumgn C méu hkeannsapioid

Recepffri1l) Yddeh®F (GénHdMR RBEREMMIRr R U16688 s sheR frdrhn 8
|nvent|on wer e assessed
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 pg/mi
G418 (Life technology). Stably transfected CHO-K1 cells 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/mi G418.

Cannabinoid Receptor-1 Functional assay.

Functional activities of the above examples of compounds of the invention were assessed
in vitro by measuring their ability to inhibit CP55940-induced [**S]GTPYS binding to
membranes prepared from CHO-K1 cells expressing the human CB1 receptor (described
in Transfection and Cell Culture). CP55940 is a well known non-selective CB1 and CB2
receptor agonist (e.g Felder et al., 1995, Molecular Pharmacology, (48) 443-50).
Membranes were prepared by a standard procedure. Briefly, cells were harvested using
10 mM EDTA and collected by centrifugation. Pelleted cells were homogenized in ice-cold
20 mM Hepes (pH 7.4), 10 mM EDTA and protease inhibitors (Complete protease inhibitor
cocktail tablet, Roche) using an Ultra Turrax Homogenizer. The homogenate was
centrifuged at 14 000 rpm for 45 min. at 4°C. The resultant pellet was resuspended in the



in vitro by neasuring their ability to inhibit

CP55940-i nduced [ 35S] GTPgS bi ndi ng to nenbranes
w@e@pargs: f rom CHO K1 cel | s expressi ng the huneer/GB1008/004051

receptor (described in Tramgfection and Cell Culture).

same (B2 Relop oy S EE Rar s By port i 688 o W0 T o 45

min. atRi@&r Tieeasokjyg pélkﬂi]mémsﬁaﬁeé.) wdﬁebuspmsled\mm mMetpepesdpHy

7.4), 0 T A RRHEC AT rblepfe PG b Ble k57 wes

determitedd| Bt MidrccBCA SroteineAdsayrBgegert ¢t (PiercecBiotechaol@gy) mbtording to

the marGRER 4R tefions Thd T oS Ot S ARR Rt Ba PR Ay

bindingiassag was pblemedmzy inevbatiogbggmelt erembrasedwapared fiom (\Nﬂ@ K1

celts efeERidd 18 Fimh G5, eer i) ERaEs sk evS legiRmrItoE: MGG,

030H) i thé paaskeyicd)of13 nioEDPA5a4tlanbeariogaiconaeniratiorfsugdnt wst 14

comoefh B3l e b A RS IS s

beads (P\IT-W\GARZNQROGIMNgChamattairpadcia &istech) werd theoragldeddnd the

s AL E0F PREPA i oS50 080 M By rin

S0mM &ECESiphiG” - §)0 50 e Makdl 2o v Mg€li 0.9 8a BSAI Dpll. GDRend 100
vom S TSRS AR LT ST Pty
was repd epaedidtefyr usngGHDopChuoter (Rerkinbinees diifa Gciemeediuibata vEBe

analyzERAFICE0 JALIER cbiriedtypridhindit 1ebRisSf peffE voF e riem
softwawdﬁc@hﬁa@tSin@re)fSanI{éeg@st conpounds at room
tenperature for 1hr in 96-well mcrotiter plates.
0. 4ng/ wel | SPA beads (PVT-WZA; RPNQO001 Aner sham
Phar nmaci a Bi ot ech) were then added and the incubation
continued for further 30 min. on an orbital shaker.
The assay buffer contained 50M HEPES (pH 7.5), 50 nmM
NaCl, 2.5 M MgCl 2, 0.1% BSA, 1 nM GDP and 100



ng/ M Saponin. Mcrotiter plates were centrifuged at
1500 rpmfor 5 mn. and radioactivity was read
w0 pomeadre8El y usi ng a Topcounter (PerkinEl mer LPEBGB2008/004051
Sci ences). Data were anal yzed and | C50 val ues
determ ned by non-linear regression analysis using the
M$ri sm sof t war e (GraphPad Software, San D ego).d ai ns:
1. A conpound of fornula (1) or a salt, hydrate,

splvate o oxi de t her eof : erein: i S. n or a
1 R ot e Ot idiohi i S of gl B8R

-(RO(RN)-O0 *, -CCR O(RnN)CH 2-* , -C(R 10 ) (Ri

1HCHR-0* , -CH2C(R OXRL 1 )-*, -CH2C(R 0)(Rn)-O

* , and -CH 2-OC(R10) (Rn)- *_, wherein the bond

i ndicated by an asterisk\is ;R:t ached to the pyrazole

ring; Zis a radge selectdd fromthe group

consi sting of those ¥y ormﬂ%g ( 1)-(26) as

fol  ows: (26) wherein//R Ns C1-@ al kyl;, phenyl or

benzyl optio ng- sNibst i t ut ed by R5; or a

nmonocycl i c ng ' carbocyckgy ring of 3 to 6

ring atorms; , (Cl-C3Jal Kyl or (Cr

C3) f 1 uor oal K¥d ; R4 adi cal of formula -(Alk

1) P- (Qr (L) 5-Q@ whe pPRsr and s are independent!ly

O or 1, provided that™Sa¥"| east one of p, r and s is 1;

Alkl is a divalent (CC Bal kyl ene radical which (a) is
whereigpt i onal |y substituted on one carbon by R10 and/or Rl

s ol a2d PRl BALE5h SRS e 01355
—C(RMR; )R, 9; —CIRKYRI)GH,-C- 1T, € (R o XRA)- G 2CHIC(R Q)(RY)-0-*,

and ~CHAECRINE W Whereih heBandGiaiNie By 25 L9RHsREHEL A to the

pyrazole ring;

Clai

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

2 i i i i
%H\ +$—OH 4-P—oH —§—;I=—0H Cpa__lsl_,d_i_
5 R 0 NH, OR 0

(1) (2) 3)
0
- HO N HO HO N
TIPS R Co R PR by
OH 0 N N—~N 0
(6) 7 8 9) (10)

(7) (8) .
OH
0 o Ho_ N Ho. N HO N
\\ h N
Sl e U S o2
0 \ Y

(11) (12) (13) a e



n and mare independently Cor 1; Alk2 is -C(R10)(R 1

1)-; and Wis -CO, -SO 2- , -0-, -NR9- or -SO;
W@e@oiogdea2 t hat when Wand/ or Alk2 are |inked tBCEHGB2008/004051

heteroatom Wis not -0-, -NR9- or -SO;QlL is a

nmonocyclic carbocyclic ring of 3 t@, 6 ring atons, a

bi cyclic carbocyclic ring systemof 7 to 0 rlng

o ons, HY ycH rocycl i
| af or al\bi oy¢tic Rar cIicR\'ri
N+{ng atonmsh—afly of i rings @—ing syg
ionally stitute Q2|s(a) nthec vvheres
“i% -(L)5- QZE:)E 0 or f?sa m)nocycl car boc&éﬁ%l c ring
®f 3to6 rfng at ons, b| cycl [ c bocycl iC r| ng
system o Ori oceclic
het/ér ocycli Q—rg/%g of 4 r| 3_ ‘ég 5—4 cyclic
% \b‘CFCyclchrlr?gqsystern 8tol rlng atorrsu—amy of
whigh rings or ring systen® being optRonally
y?stltut ed; (& (b) onlysin the cagmywhere s (R)
(L)5-@2 Js O hydr ogen; or R3 and R4 t aken toget her
with the nitrogen to which they are attached forma
CFiaLpIic amino ring of 4 to 7 ring atons which is
}J<optionally substituted by a radical of formula -(L) -
@ wherein s, L and @ are as defined above, or by an
optional substituent selected from hydroxy, nethoxy,
(26)NH2- , or nono- or di-(G -C 3)al kylam no; R5, R6, R7
and R8 are each independently selected from hydrogen
-F, -d, -Br, -CN, (G-C 3)alkyl, (CC 3)fluoroal kyl,
whereig ycib (ﬁ.‘przsmery, ;» pmehyt @RENZRDpliendily aiing—gehstin(t@d ey Ryairiay| |
S 0 and R10 is
monoc&éﬂg%og aV&%%@ %V é?%llch r%g%f)(/égt%)gﬁyxﬂg é%rlﬁ .

H2 , and Rn is

I

hydr ogen or (O C3)al kyl;, or
R; is hydrogen, (C4-Cs)alkyl or (C4-Cs)fluoroalkyl;

R4 is a radical of formula -(Alk1),-(Q1)~(L)s-Q2 wherein
p, r and s are independently O or 1, provided that at least one of p, rand s is 1;
Alk, is a divalent (C,-C,)alkylene radical which (a) is optionally substituted on one
carbon by Ry and/or Ry, or by one or two optional substituents, and/or (b)
optionally contains a -O-, -S-, -CO-, -SO-, -SO,-, or —-NRg- link;
L is a divalent radical of formula -(Alkz).-(W)m-, in either orientation, wherein
n and m are independently 0 or 1;

Alk; is -C(R10)(R+1)-; and

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



and Rn taken together with the carbon atomto which

they are attached forma (C3- C5)cycloalkyl ring. 2. A
w@eommpomTsz as clained in claiml1l wherein -X- i SPEEB2608/004051

-CH20-* or -CH2OCH2-* , whéeein the bond indicated by

3 8 Rt R g o3 A Sk Bt bt o
wiysteai of 7R6,10Rg ddorasich iRBnauyelid mdepeyuliering vf 4 & € dhgdtoms or
I AR T

aystemsrbeiryeoptiadallyadub8étuteg; and s are 0, and r is 1. 5.

A conpound as claimed in any of clainms 1 to 3 wherein

R3 is hydrogen and, in the radical R4, p and r are
Q0 As (&) i thepasea dhase £ ina{ljeq, isrd ol hiamdénosheicesarhocicliciRhg of 3

Al L - - . i A f
3 S B et sp RoSRIP R S 8 WD e, €
sudrsicydlictheterocyetid emg ofphterfyting atdins ar a biyclie cabguyalivdrires

| ad [ f ' | aj. j O
SYOR B 35 o Sy R ) "B o i bslog oy
cohgtdutad; axgb)ordy imgtle caseawlyerefs ib He )seRA$ Aphytiragens
wherein one or two optional ring substituents in are

present in ring QL and/or ring @, said substituents
or R; anel Rtaken tagedierfwitinthe Rjtrogéh to wilich theggre a@@\e‘d-fm\?\ cyclic
omine S UPRICP g o T chlondh SORQUBLATS SAOU Py (1
Q; whezeid s(R and Q. @ns ab definedtabdve, ot by Aneptipral sdbsiituect selested from

hydrox§ Wiebxyf l—l@li-lgqfsor]m&(l)o-%rW&fre(i:sr)‘alﬁﬁ;mh@,di cal

Rs, Rg, Ry and Rg are each independently selected from hydrogen -F, -Cl, -Br, -CN,
(C4-Cy)alkyl, (C4-Cs)fluoroalkyl, cyclopropyl, and -ORg;

Ry is hydrogen, (C;-Cj)alkyl, (C4-Cs;)fluoroalkyl, or (C;-Cs)cycloalkyl; and

Ry is hydrogen, (C4-Cs)alkyl, hydroxyl or NH,, and Ry¢ is hydrogen or (C,-Cj)alkyl;,or Ry
and Ry, taken together with the carbon atom to which they are attached form a (Cs-

Cs)cycloalkyl ring.

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

3. A compound as claimed in any of the preceding claims wherein Rs, Rg, R; and Rg
are independently selected from hydrogen , -F and —Cl,

4. A compound as claimed in any of the preceding claims wherein R3 is hydrogen
and, in the radical Ry, pand s are 0, and ris 1.

5. A compound as claimed in any of claims 1 to 3 wherein R; is hydrogen and, in the
radical Ry, p and r are 1.



-C"ONR 3R4 in fornmula (1) is selected fromthe group
consisting of (A)-(R and (X1 )- (X12): (G (H (J)

W@ B0t M (Q (R (X2) (X1 ) (X4) (X3) (X7) $eDGB2008/004051
(X9) (X10)(X11) (X12) wheré@sn Ri o and Rn are as
defi ned |n cI aim1l R12 is sel ect d from hQydrogen,

G el TS iR sélidtel eﬁﬁfrom
hydrogen -F, - -CCF3, -Br. -d, - -CH3, and

7. Ademeﬂnd as(%_@eg tu%f@f&o hX ghcg 8%@@&% RA’n(g‘ Iﬁf@ og?%nally

substituted efpaleshe phéryl 2elcarct ed from hydr ogen and (d-C 6)al kyl
or R15 and R16 taken together with the nitrogen to

whi ch they are attached forma cyclic amno ring of 4
8. tAcompound aatataimed Rilahyi of tiseeprecéding tiaom WheleingerRs, Q: is

hydrogef” SFbptisially stistitiRd Bhéy X =9 - (Cl- &) al kyl SO 2- -,

9. A compound as claimed in any of the claims 4 to 8 wherein one or two optional
ring substituents in are present in ring Q, and/or ring Q,, said substituents being selected
from -F, -Cl, -Br, -CN, -CF3, -CHj3, cyclopropyl, and -OCHj3

10. A compound as claimed in any of claims 4 to 8 wherein one or both of rings Q, and

Q; are unsubstituted.

1. A compound as claimed in any of claims 1 to 3 wherein the radical
—C(=0)NR3R, in formula (1) is selected from the group consisting of (A)-(R) and (X1)-
(X12):

L J<N,@ b %

+ %1»”

1O O FO
\Rm NEVARN // __/
(G) (H) ()

O o) o)
Ris _< N= Ris —< =N Ris
Rie H Ry H Ryp
(K) (L) (M)



benzyl oxycar bonyl -, and -C(=0O OCH 3; R18 is sel ected
fromhydrogen, -F and -CN;, R19 is selected from

whyawogesy, F, -CF3, -OCF 3, -Br. -d, -0OCH3, -gbBGB2a0wd/004051
-CN;, and R20 is selected f rém hydr ogen, F, -CF3,

-CEFS,O Br. -d, - -CH3, -CN, and -OH 12. A
phar eutical co |Hion conpri si g @ conpound as
cl ai |r Yef th H ec R@Iai

one orﬁno Nar mac u ceptab

exci pi ent s: 820 The u cmgpound AR C ;

any of clghgﬁ 1to 11 for [ e treatnent oi(giseases or
condi tion ich are nmedi ate€d by CBl recepto

signal ling activity 14. The use as clainmed in claim
13 for tr ngnt of obesityp ermerght treatment of

di seases }gondi dir nw rectly
aSSOC|ate )%_qgg%ggﬁ an |gh,q “15. The use as
clai med in cRai erein tm@ ﬁ directly or

indirectly assodiated With obesf%y and Bverwei ght is
met abol i ¢ syndroméQ) type 2 di abet es,(Rtardi ovascul ar

di sease, netabolic dysfunction, netabolic disease or
disorder or Iiver di sease. 16. The use as clained in

clai ty t of anceati dIWN an
addi c di rd mpntal rde ajne 10Qgi ca

disor sfunctio ugi
dysfunction liver di sease or fibrosh? rel at ed
di sease. 17. &Xipethod for the treatnme of di seases or

condi tions which are nediated by CBl receptor
signalling activit mhich nethod conprisesN

adm o st e Ry.ON ect s ch~di ease or
condi tw an )ef f 1anDunt a C o Qd el ai med
in a of i

(X3) (x4)
)
O Ris >~N
>‘N<>—O Ria
o)
(X5) (X6)
WS C UG
0O /k Ria >~N N7
NS
N<>*O N Ry,
PN
(X7) (X8)
NZ 0
0) . R N N7
e Seecy
0]
(X9)



1to 11. 18. A nmethod as clained in claim17 for the
treatnment of obesity, overweight, treatnent of
waleeeazes2 and conditions directly or indirect|BCT/GB2008/004051
associ ated with obesity andSoverwei ght, which nethod
conprises admnistgring to a subject suffering such
di sease or condi tFonan effeotive/—a-m)unt of a conpound
as @.ai ned in any_oftiRai ns 11.| 19. _ANret hod as
cl ai [“n i erein e oy sease (dir or
i ndi ect'\{ associ ated with obesity ahd igﬁt IS
met abol i ¢ syndrone, type 2 diabetes, &rdiovascul ar
di sease, mét'dbolic dysfunction, netabo}yg) di sease or
disorder, or liver disease. 20. A nethod as clained in
whereig| aj m 17 for treatnent of an eating disorder, an

Rio ancﬁﬁﬂia‘Fé LY BefiHedGh @Rfm 1@ nental di sorder, a neurol ogi cal
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Ry is s@le8RA%®m hydrogen, -F, -CF3, -OCFj, -Br. -Cl, -OCHa, -CHs, and -CN;

Ri4 is selected from hydrogen, -F, -CF;, -OCF3, -Br. -Cl, -OCHg, -CH3, -CN, and -OH;
Ris and Ryg are independently selected from hydrogen and (C4-Cg)alkyl or Rys and Ry

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

R4z is selected from hydrogen, (C4-Cs)alkyl, (C4-Cg)alkylC(=0)-, (C1-Ce)alkylSO,-,
benzyloxycarbonyl-, and —-C(=0)OCHj;

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

Rg is selected from hydrogen, F, -CF3, -OCF;3, -Br. -Cl, -OCHj3, -CHjs, and -CN; and

Ry is selected from hydrogen, F, -CF3, -OCF3, -Br. -Cl, -OCHjs, -CHjs, -CN, and -OH.

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

excipients.

13. The use of a compound as claimed in any of claims 1 to 11 for the treatment of
diseases or conditions which are mediated by CB1 receptor signalling activity.

14. The use as claimed in claim 13 for treatment of obesity, overweight, treatment of

diseases and conditions directly or indirectly associated with obesity and overweight.

15. The use as claimed in claim 14 wherein the disease directly or indirectly
associated with obesity and overweight is metabolic syndrome, type 2 diabetes,
cardiovascular disease, metabolic dysfunction, metabolic disease or disorder, or liver

disease.

16. The use as claimed in claim 13 for treatment of an eating disorder, an addictive
disorder, a mental disorder, a neurological disorders, sexual dysfunction, reproductive

dysfunction, liver disease or fibrosis-related disease.
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17. A method for the treatment of diseases or conditions which are mediated by CB1
receptor signalling activity which method comprises administering to a subject suffering
such disease or condition an effective amount of a compound as claimed in any of claims
1to 11.

18. A method as claimed in claim 17 for the treatment of obesity, overweight,
treatment of diseases and conditions directly or indirectly associated with obesity and
overweight, which method comprises administering to a subject suffering such disease or
condition an effective amount of a compound as claimed in any of claims 1 to 11.

19. A method as claimed in claim 18 wherein the disease directly or indirectly
associated with obesity and overweight is metabolic syndrome, type 2 diabetes,
cardiovascular disease, metabolic dysfunction, metabolic disease or disorder, or liver

disease.

20. A method as claimed in claim 17 for treatment of an eating disorder, an addictive
disorder, a mental disorder, a neurological disorders, sexual dysfunction, reproductive

dysfunction, liver disease or fibrosis-related disease.



