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WO 2008/ 099145 PCT/ GB2008/ 000454 PYRAZOLE DERI VATI VES
AS 11-BETA-HSD1 I NHI BI TORS This invention relates to

W@ b@siogals conpounds, or pharmaceuti cal | y- accepp@bics2008/000454

salts thereof. These conpounds possess human

11- (3- hydroxysteroi d dehydrogenase type 1 5 enzyne
(11(3HSD1) inhibitory activity and accordi ngly have
value in the treatnment of disease states including

{7 eat rerftER2QLE B AR TS A meh-BED BEueliroRsrc

invention also relates to processes for the
manuf acture of said conpounds, to pharnmaceuti cal
conpositions containing themand to their use in the
‘manufTactinveatiaf relapdite erati¢ad céropiunlis, lor phatﬂa(a@hlﬁﬁlli ateepmble salts
| ooded 10 ani mal, suc qQcqrticoi ds
%@8@ JIP‘%&‘GF COTRPIYALS Pastst %1%6&13 (Fedrp WSPES‘BEE?EYP“’&F‘@S@ type 1
VAL @1 BHSOY RhiBfidry aBRifIRRE Scdordingly BEW ema%&l 4% ment of
agﬁ}oﬁs of |insu rya 1&% c =4 ré%%ac Akgna mlgn (%
chsease sw@finchﬁctmmmemlethcwmuomc ambare ugefuldn B}eﬂmds) of tithmyent of a
ate .the essi an.of. nes_invol ved
BB b Fe SR R TR pOERE o TR PR b
maaiu%eurengf sgidwz)mpohndl,&o fphﬂ‘ﬁiaediitlpﬂ?n:embbﬁﬁdne chiitsiaing @s@dand to
b YSi.S) % anino frommnuscle decreased

?lbvsawheé%ltl glurecot, “iaWE'i‘té&é'@B‘bﬁrlé@'éﬁ ey aamblieedsf,

é%m@Q§@ﬁ§§ﬁQ{ds are also inportant in the
differentiation of pre-adi pocytes into nature

adi pédyeosertigpiiie (sorisel iaplan, qogticosigroae lrt tofeyits) @eerdottessr regulatory

l%%g@\gqu?éyqupﬁbseathe aél'l% %frn%t?lﬂg g?él o@?sgétgaglé AI\? ﬁkana SF et al.

Mgy ol leatcodctqrmdl 1@1530391147() eT:heb yegubita the sXpression of hepatic
associ.at 20, .obesi t

Sy s LeBRONGRi RO sl Sy B elsntfgfeerot
feorl adipése dissue dinciehsd lifblgsigimad @ﬁnrmaatd@ rfmnﬂn&claqam@e&rotem

Sé@‘gﬁ%? ?@Hgﬁe%‘? roberq%g@&?teqﬂg o(PlHC%?EFICQ1d€ 9re|a§°e!aﬁ?rraar indhe

dif¥éreSiaiBh B py- a&@@&ﬁésl ifX0 nfturé Qdibb&/s widh 3¢ §fe ﬂ»tstdrE‘e
ti ssue Ieve intracel lular I nterconversi on of

teglyperides %lﬂed! ctahd 9P dndesrmolagy t1#QcH 88-B196) nkhisimayg gfitical
iRURERY XSS WAk g‘i’&t} ‘?{ &Q%ﬂﬁ‘&?céd %%%ﬁs%e]ass&ﬁtéd%h{:&mral
e an

activates cortison whi ch 1 nacti vat es
abesityi whith) itfeHanal steqng Tick &ciw E«éypeeaqhzl@@els Wypertehsionand

c%pﬂ&%%éumaqldls‘g‘asygﬁﬁgﬁm‘ﬂj% & ﬁ%?mér?ﬂ gOJ(r ?ﬁt i b§sﬁ§?§? %ﬁH §i@)

I nTman was
c ar bdtns noWomadal e@tahhsam thamélmce:coﬂcmg atzﬁmuyhs cdnirbildai o sxbxptmby
nment

<hiaon o coptpfbo e oG FRGY 1V dptac e oS of active

doBidBarddAnddicé Extifie b?&ié' 1i The gy atdxlydtbroid deﬂgdrsg'ehhdag 11pasDI
30 11(3HSD | may well be regulating the effects of

(wihenlyl activass caetsm@agmdwgl Bﬁsﬁé’,d@/hl@veacgvms etisol) éSandeep TC &
Walker BR 2001 Trends in Endocrinol & Metab. 12, 446-453). That this mechanism may

be important in man was initially shown using carbenoxolone (an anti-ulcer drug which
inhibits both 1 [HSD1 and 2) treatment which (Walker BR et al. 1995; J. Clin.
Endocrinol. Metab. 80, 3155-3159) leads to increased insulin sensitivity indicating that
11BHSD1 may well be regulating the effects of insulin by decreasing tissue levels of active

glucocorticoids (Walker BR et al. 1995; J. Clin. Endocrinol. Metab. 80, 3155-3159).
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gl ucocorticoids (Walker BR et al. 1995; J. din

Endocrinol. Metab. 80, 3155-3159). WO 2008/ 099145
weans@BAPO8/ 000454 2 dinically, Cushing' s sypdr/GBeoos®00454

associated with cortisol excess which in turnis

associated with glucose intolerance, central obesity

(caused by stinulation of pre-adipocyte

differentiation in this depé), dyslipidaem a and

hypertensi on. Cushing's syndrome shows a nunber of

clear parallels with netabolic syndronme. Even though

t he Slimsalhh Quslungwdndtme ip ssspairtedyeiib certibgl caeaspwhigh eriturn is

BBVl GRS (oo sumpBBREHS 1) ©

pﬁdamhpdw&ieldyffdrerghtloﬂ.ih(tBllslﬁEbol) dydipida¢nyiaand hj/]thblilS(ﬁU €sashing’s

| d he expected hav he. sane ffec S
SO Ty TOMBH Ot eral POBle it MEG ol Erar T EGR e e
mﬂtaaﬁnasﬁﬁfdmesl@ hotl g@M&hisy ds6ctiatédBRith @&Bzisrc&ktﬂatmg]cl)ﬁ&kiﬂ@véls

tivity in subcutanequs, fat mas(%rea Y enhanc

({ep@gwp%té{ 2991 J ool Endocrieph. MetaboBEA40H [ 14 anOWQ?lé}bhlgh
I\AFI}%D ti- ﬁéMn% g‘ﬁ:f ﬁk@ﬁ&%& EJ\%p&@JH tb ﬁhvef L sa:ﬁéﬁﬁe@L% 9(51:56 men

syn rome’ expresses mnuc
if veasshew fhatLdﬁ(sGlHS[avmgaumilar ot pwehplasrsaxyetisobleecls shaﬁ ddan controls,

10- 3 T
18 51 3SRk Sl Moo o s Bt RecaRanchd (SR B Fobonte s Bin.
EhdbcHAoD Met ) 04 18124218 tFaldrinGres $he A6 fat, hddodtdd wlith the metabollc _
knock-out m ce show attenuated gﬂucocort|00|d i nduced

sgrdrome exnsessesimuch highge lsrielboleHPEISEN 2gthdty than subsyanesss fab
(P@ﬁfskng PR dVEL B ﬁ?{zfgztlﬂ' 19¢ S?hds?{eg% ﬁ%ﬂe_grsriggé;é’ H:E;f%eév_veen

ress or obesit el evt'sev
, gihh:bl:orﬂdkﬁdﬁdll[ﬂ{SDlLﬁ@l tBeimetaliclB24ndtdi829) i ndi cat | ng t he
utllhgg inhibition of 11(3HSD 1 in | oweri ng
pl as MPHYP L kepck-oxhapios shoty ﬁ%engqltef&%lg@ceﬁva@tmﬁiwe@ wava%on of

g@dc@@&%@rﬁc el hdel ﬁfr@ﬁ{oﬁse th BRERe ﬁdqgwﬁ)iﬂisﬁﬁsghﬁﬁse levels in response

anti-atherogenic |ipoprotein profile, having |ow
to trags goabesie otdlevtser Yswal- HER7; Brwl Hatl. ¢ycadl. S20USAP4,

1§8%{1 ?@?@Fl@g iltlnlgéﬁ Oﬁ’uﬁ Eirlllhiﬁl ZPfE QE? 48}%1) n l(%sﬁgrm@\éf%iasma

ghiveswindhepdtis gtlicset amqﬁm in tRpd baxsl@aﬂeshExmﬂtehﬁonextpmmb@éxpeéss an
enzymes of fat catabolism and P Agai n j
anfigthernsaric linoprofein AroRlediavipg losy g Yfeﬁl‘?ﬁ% Svre?sa& %ﬁ* cholesterol
ahll BREIRIAapo WpoproRirINBlel . deAbANM ettah200B YRR iGhem. 276,
46éndrone The nost conV|nC|ng demonstration of a Iink

93 R0} ﬂ@lsméﬁmeu& ug tA @p HivEeasgddiepatis exprepyigarpfengypgs of fat

c%{f?%%?%ﬁ QE.I tﬁ’&@{i&%ﬁ %%83»"8@?{*@%@2 %@B&?ﬁx‘ tfedtment
<ﬂﬂﬁﬁb@mﬂmknnww%heempbdssgmhumder the control of an

| f : L. {3HSD 1
m c eqﬁ' ﬁ(-‘i%ahlmglag B%gncg}sfr%t{;)éll oi' a élfl& getween th‘é rmae?a%giec syndrome and

11BHSDI comes from recent studies of transgenic mice over-expressing 1 [BHSDI -

(Masuzaki H et al. 2001; Science 294, 2166-2170). When expressed under the control of

an adipose specific promoter,.1 13HSD1 transgenic mice have high adipose levels of
corticosterone, central obesity, insulin resistant diabetes, hyperlipidaemia and hyperphagia.
Most importantly, the increased levels of 1 1BHSD1 activity in the fat of these mice are
similar to those seen in obese subjects. Hepatic 1 IBHSD1 activity and plasma

corticosterone levels were normal, however, hepatic portal vein levels of corticosterone
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corticosterone, central obesity, insulin resistant
di abetes, hyperlipi daem a and hyper phagi a. Most

wo pquentant |y, the increased | evels of 11 PHSD BCT/GB2008/000454
activity in the fat of these mce are 30 simlar to
those seen in obese subjects. Hepatic 11(3HSD 1
activity and plasma corticosterone |levels were
nornmal , however, hepatic pordtal vein |levels of
corticosterone WO 2008/ 099145 PCT/ GB2008/ 000454 3
were increased 3 fold and it is thought that this is
wereinergapcd 3 doldandit irethoubl thet thisfiethe sausa of the wetabol@yeffegislin
llgrls now clear that the conplete netabolic syndrone
can be mmcked in mce sinply by overexpressing
11( 38seall itiisindvatleal tharcheadonipbsteinstabolivi syadroine cztrﬂ;&&ﬁlmicked in
qbese man. 11(3 i ssye distrib tlon
W%@B@w%zﬂpr&vm 15 B%ﬁh@ o HORF (e s}s st to those in obese
ntHpucocorticoid receptor. Thus, 11(3HSD 1 inhibition
could potentially oppose the effects of
gl uc oISy btﬁsgcsdi‘stﬁbatiqmljwédesmad and overlapping with that of the

SRSl SR TR BRI a6 ol BFERRUP b o R o
gARPHidoidNn b ‘ﬁultnB& &Bﬁﬁ%lbgﬁca‘%ﬁtﬁ%g c8frole IYBHED PR pr&ent in
protein turnover and glucose netabolismare well

hamglm phestrtad anusehp endrglaepcoiceid oppositiungq the agabodi Hects of insulin on
pﬁﬂgg (W%L ?nd\gﬁﬁ)@e mgébol?salg'ﬁe et %bcuﬂ%ﬁh?&@hgﬁi%ﬂ fl' 2001;

must t ere npor t ant tar get
Jb@lsre dEntidveinalyVetall 8@@@% 23Q8<);| Sksleall sosdenns dseefpredelann

.secre exacerbate the effects of
“@‘P‘Eﬁf‘é‘iﬁ% f@’éqbéﬂmhgaéﬁé PPSEHYi n resi stance. Pancreatic

| S| eGhuco¥di€sds alsh(dBtishic Insanf sdbetion hR@HRLRINRadtate the effects
inhibit the effects of 11-dehydocorticosterone on

of gyedorficei iaduced insylinsgsiptaeekangieatiQiolyl;expressdi l§HSDEnadh
cﬁ%&@%ﬁ% éﬁnﬁﬁﬁéﬂ }he e}:ﬁl&@ of - héhg/ﬁ{) stgxfong bxﬁﬁx@lﬁlﬁisrelease

Itors may nhot Issue
(Pevasl Benhali 290) 1. BigleChegt. éﬁ&,e%%t-f&@%b Thusnmrteamnt ofsdidbietes

ion.itsel f. Skel etal, deve nt and hane
REB1 ihlorifugior 518 A he i BB ED PR e byplso
ikeatd (ndkiRedretion f¥e@sent i n human bone osteocl asts and
ost egbl asts and treatnent of healthy vol unteers with

car bekdxal dshelormeniand bongderctian is alse regraied ysgiqocogigoid action.
TRASELP e e B ST TRy
vofuntegis tibatbeartolanie tshowal ddpaeaseou bandresangten mxskas with no
cggn%teecgon\é?onnrﬁﬁgg Irhiar ers (EEO(t)pre(re i Z(SHO Bo Stf]OQ%’ 3 gll) Snhibition
of 11BHSDI1 activity in bone could be used as a protective mechanism in treatment of
osteoporosis.

Glucocorticoids may also be involved in diseases of the eye such as glaucoma.
11BHSD1 has been shown to affect intraocular pressure in man and inhibition of 1 |HSD1
may be expected to alleviate the increased intraocular pressure associated with glaucoma
(Rauz S et al. 2001; Investigative Opthalmology & Visual Science 42, 2037-2042).

There appears to be a convincing link between 11HSD1 and the metabolic
syndrome both in rodents and in humans. Evidence suggests that a drug which specifically

inhibits 11BHSD1 in type 2 obese diabetic patients will lower blood glucose by reducing
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25 d ucocorticoids may al so be involved in diseases of
the eye such as glaucoma. 11(3HSD 1 has been shown to
wa@kdosop91ht r aocul ar pressure in man and i nhi bi PEDOBRG0S/000454
11(3HSD 1 may be expected to alleviate the increased
i ntraocul ar pressure associated wth glaucoma (Rauz S
et al. 2001; Investigative Opthal nol ogy & Visual
Sci ence 42, 2037-2042). There appears to be a
convincing |ink between 11(3HSD1 and the metaboli c 30
syndronme both in rodents and in humans. Evi dence
hepagig gBicendopatesis, redueg certiatdbesipe dmpriogathie wtherogbmib iipeprotein

ohp bR et e S B BRT D BBl A il bt
WHICHé 600A0EA/2080 Qiblth sedreliBDRbinGhcbttCENS 0DMB &:3dt Snayafd b6 €
.central obesity, inprove the atherogenic |ipoprotein

"¥HEASt ype, | ower blood pressure and reduce insulin

resi gLARRE- thdrdaléltvh nfifd 126deRiskMdERHFEILS of WelabolRSsyndrome.
enhanced and insulin secretion fromthe beta célls of

W he The adultrhipaimesbPapel (ATRCICH9EIMAS defimitiemed petabpdic syndrome
i )

g . T e RE PR cRchy RS il ot R, GnRBN R sSppms:

\MMt)medafrmgmt least 40ﬁnctm: (@BdEtmxfos yeoly 3Fneches (8& agtfesworhat;

it i res I en as, thr nore of the

spi SigPRETE st o rA PR LER PP 1 chot a0

HDIC lsteﬁes(ehmev@mofim thae fi0 mghll ( Nehamol/B8n tied, 1€3 thandoeig/dl
umtriglyceride |levels of at |east 150 ng/dl (1.69

(ﬁﬁéf“fﬁ/ﬁ 88)‘/’% chol esterol |evels of |ess than 40
dgﬁires(sﬂre QftateRt 135)80 mimP and ﬁ&%lb&ﬂﬁlgmsmﬂ@lucoﬁs% o2& least

i n wonen; Blood pressure of at |east 135/
I meidh 66} msolBr ood sugar (serum gl ucose) of at Ieast

2} 10 gl (§ @o umh hid rec&%rg&?ﬁd Wé@oﬂ V\P# hﬁfﬂ{dﬁ&ﬂvﬁ@ﬁ does not

recomTen e foll ow ng Inition oes not
1m51y|cmayrelﬁagwips rand wtsiggestd psa wadkirggdedingige 41 eadimpsovgd upon in
dﬁg(r: ' definition to be inproved upon in due course:

e patient has at |east one of the foll ow ng
Ttho ipekiicnk hm;sat legdt wvaosfthe filllolvargaoaditionsyplacese dntolgtance) fapaired

1g:|g.l°,e ' ﬁig& I%i] och%q,ete\%?tle "ﬁ? lé)ltr I1r}s %ng g{ehlg)ggtlflxlerl v{}ith two or

nhd2é bk Aglowady: Rai sed Arterial Pressure; Raised plasma
RtaEsle IA)r/tcci,garlllP?eesgure
Raised plasma triglycerides
Central Obesity
Microalbuminuria

We have found that the compounds defined in the present invention, or a
pharmac'eutically-acceptable salt thereof, are effective 113HSDlinhibitors, and
accordingly have value in the treatment of disease states associatéd with metabolic
syndrome. We have also found that the compounds of the invention have improved
properties, which would make them better candidates for use as pharmaceuticals. For
example, in general the compounds of the invention have good oral bioavailability whilst
retaining potency. Therefore this group of compounds would be expected to provide

superior oral exposure at a lower dose and thereby be particularly suitable for use in the

treatment or prevention of a disease or medical condition treatable by inhibitingl IBHSDI.
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t he conpounds defined in the present invention, or a

wQ@>2o0plgginmceut i cal | y-acceptabl e salt thereof, PEEGB2008/000454

effective 11(3HSD 1 inhibitors, and accordingly have
value in the treatnment of disease states associated
with netabolic syndronme. W have al so found that the
conpounds of the invention Have inproved properties,
whi ch woul d make them better candi dates for use as
pharmaceuticals. For exanple, in general the

c onpdmepmpoundsf thanpeention mayi alse hassupaioapotency and/or

[ : - [ -NO
S R O S
ngetabelic profiles &l comqadisan witladther 1110WSD 1 dsttlstoadichotsean edeyart Bor

articularly suitable for use in the treatnent or
cHR/e ik BeHrabihe£ompwnls of te PRSEN e e rshPiEble Beadiug
91ia ik 1y pAARITRRA MALOBBIAGRIAS |

PCT/ GB2008/ 000454 5 The conpounds of the invention
may Arewdingly shese sereadedscompeyndaidematula @¥vant ageous
physi cal properties and/or fquﬂrablqwioxicity
profiles and/or favourable netg&bolif profiles in
conmparison with other 11(3HSD I bitors known in
the art. For exanple, in ge al tﬁggconpounds of the
present invention have acce (a e fr drug 5 levels
as nmeasured by plasma proteihy |ndﬁgg experinments.
Accordingly there is providedla conpound of fornula
(1): 0/ R N / \HQ 2 HOBS A'Y RL O (1)
wherein: 10 Qis 0, S ¢r a’'single bond; R is
Cl. 6al kyl , C2_6al kenyl O C2_6al kynyl , C3_i cycl oal kyl ,
het er ocycl yl , arlel_SaIkyIKn

wherein:

Qs O, S or a single bond, .

R' is Cygalkyl, Cy.galkenyl, Cs.alkynyl, Csscycloalkyl, heterocyclyl, arylC,;alkyl,
heteroarylC,.zalkyl, C;_scycloalkylC, salkyl, Cs.cycloalkylC,.salkenyl or Cs.
scycloalkylCs.;alkynyl, [each of which is optionally substituted by 1, 2 or 3 substituents
independently selected from C,.;alkyl, hydroxy, halo, oxo, cyano, trifluoromethyl,
C1.salkoxy, Cy.3alkylS(0),- (wherein n is 0, 1,2 or 3), R’CON(R’)-, (R*)R>)NC(O)-,
R>'C(0)0-, R’ 0C(0)-, (R¥)R>INC(O)N(R>)-, R’ SO,N(R*)-, and (R*)(R>’)NSO,-
(wherein R is C_salkyl optionally substituted by 1, 2 or 3 substituents selected from
hydroxyl, halo or cyano; and '

R> and R’ are independently selected from hydrogen and Ci.;alkyl optionally substituted
by 1, 2 or 3 substituents independently selected from hydroxyl, halo, C,.;alkoxy, carboxy
and cyano or R> and R’ together with the nitrogen atom to which they are attached form a
4-7 membered saturated ring)];

R? is selected from heterocyclyl, C;_scycloalkyl(CH2)m-, and Ce.j2polycycloalkyl(CH;)m-
(wherein m is 0, 1 or 2 and the rings are optionally substituted by 1, 2 or 3 substituents

independently selected from R®);
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het eroaryl C1_3al kyl, C3_7cycl oal kyl C1_3al kyl ,
C3_7cycl oal kyl C2_3al kenyl or C3_
wQaeysloghkyl C2_3al kynyl, [each of which is optPCH&BRs/000454

substituted by 1, 2 or 3 substituents independently

sel ected from Cl_3al kyl, hydroxy, halo, oxo, cyan,

trifluoronethyl, 15 Ci. 3a| koxy, Cl1_3al kyI S(O*"

(wherein nis 0, 1, 2 or 3),6 RSCON(R5' ) -

(RS")(RS")NC(O-, R5 (OO, RS OO -

(3R5) R5)NC(O)N(R5 )-, R SO2N(R5") - an

eiqcmé fyomsopirogenferalinl G5 cydoatiy] 3ad @inY@mlk)dmaﬂhb’Meach of

f s sel ected from

Vﬁﬁa‘f‘éi’w gﬂy F%S%“r“eéf/’ 1 §o§y§§5ég5f6§§d R5" are

R’ ranlda% eﬁqggh@rlvytl@hft witrogah dtoro m Wiidh dgg areaattdchet {@ad ksakurated

(th I l?lgﬁ c %’){ ﬁrlil(Pg?i I 1¥1;léf| Esyes em (r)pg}%nﬁl yy d?og)%lfrmg ﬁgﬁs % bc?cfitlonla{lermg
h%ro%&inks@xlﬁcted: &omatyogeauky ganodnd sﬁlphxlﬂ&nd amethRSoptioa Bt fuedd to a
vvithdth %tro en atomto ;i\lmcht ar attachedform
sgluraedy P tedgrynsatuated mogpgyel #dng Whereindis eeplineging
sNQER isaspyiohally, substitud pal &d {ubtidhents md@fn@gdently selected from R’;
@6_12pol yc cIoaIkI (whereininis 0, 1 or 2
Ryr3gd Bhéferﬂil gendgptly S@fﬁﬁeé i I}ydmbthalpu@wca@oxy? cyzn@r 3
NLS R°@5 rYPEe I e of

RbhLyETRe 88 oo el ey, 10
(Ry)ﬂRo@lén R @D)Aaﬁhkvln 08 03¢ PR o@C(@bF (&n)ﬂR )Nsoz- R’SO,N(R”)-,

3 u}ést W‘%@gbﬁ;ﬁﬁﬂ%&l oagxg ggt]eﬁog%rl [)Metrem the ph%g'tl o l?e%Xaryl groups

ateogpeibhaly fmedho 8 pleengl, hete@enyl at Dsantratcdbi p}:lnudlllyeytumtai 5- or 6-

att.ac edfo sat ur at cyclic

TP el Oty SRR don s Rt s ndsbesden:bieleded from

nlitrdg@n Foxhﬁneilh@ adilplli[ﬁr af@iRGésaling ridEsiténh BODHonDY KERANARChY 1, 2
optignally fused to a saturated,

h d
op 3 Sbermdrnul Sl Same ek, OBy, Hihgromethy,
tm&fr&h&hé)@ehzﬂ@%{ 511(6‘)@1 C'déh@( Z@ﬂaﬁm lathifP N-EDalKk Yamino, di-

substit ut ed stituents | ndependent!y

%@r(@»‘wélell)lamﬁ, mcl 4akkeslcarhe|mpwl &irl N-¢d edlleylirerbaimpyl,

c%%lg,fisgg fé%ﬁ]kpbsg(ggé}’ﬁg%h@h% 8%3.(8 0 Rgg%j)xy cyano,

CORRadgntly s@lé@e() {re20 'Oy bitkyDpptiorbdly @lRQtll)l(eRQiy)thI;oxyl halo,
ereinais 0to 2, RO ©)
?@%@a h\ider) cya“?zgsom\l RO") - A9

RE%)anRR®) NE(dePiriashtly) se]ec(eh émﬂ h}&lﬁdgehl efheC Ayl optionally

Elbsp edaq &t]p Pbg%@nt%/tgergsnlgﬂ%%g} ernq %/l%q%{at?vﬁ E}Sq,rméy% halo, Cy_salkoxy,

cadbiy aldeffafy), partially- sat ur at ed 5- or 6- menbered
ring optionally containing 1, 2 or het er oat ons

A ﬁa@aewd ehbqtgrow i @is phewkor mtfrpagbxnng iegmtonally substituted
of¥nk Q%o@ﬁ‘t@mﬁ B? b§ ?Séuntj RY g\:dlﬂl' /Gt ﬁlrgvhﬁab@eoltlﬁgqnﬂ!)ée% ina

substi tuted
heteroaryl group by R )

R'" is independently selected from Ci.alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, C;.4alkoxy, C;.salkoxyC,.salkyl, amino, N-C,_salkylamino, di-
N,N-(C;4alkyl)amino, N-C.salkylcarbamoyl, di-N,N-(C;.salkyl)carbamoyl,
C1-4alkylS(O)s-, C4alkylS(O)sC4alkyl (wherein s is 0, 1 or 2)];

R'"! is independently C;.alkyl optionally substituted by 1, 2 or 3 fluoro atoms;
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15 or 3 substituents independently selected from
Cl. 4al kyl, hydroxyl, cyano, trifluoronethyl,

wao eioBlogmandnet hoxy, hal o, Cl-4al koxy, PCT/GB2008/000454

Cl4al koxyCl- 4al kyl , am no, N-C 1-4al kyl am no, di -

N, N- (Cl. 4al kyl ) am no, N-Cl1_4al kyl car banoyl

di - N, N (Cl_4al kyl ) carbanoyl, Cl4al kyl S(O, -,

Cl-4al kyl S(OrCl. 4al kyl (whéreinr is 0, 1 or 2)]; RO
i s independently selected from Cl-3al kyl optionally
substituted by hydroxyl, halo, 20 Cl-4alkoxy, carboxy
Xois acljrectbon®d s scyRBalkandly R0} -icyedpakinytidpenGait(B el ect ed

i, ey dr san 3a pt.i.onal ubstituted by
RO e Geko o SRR L. ZPER £ om
Yhiy drdixsstibond al;Qeycatiaadikp Ky scycloslkiiyXider@PA (KSR 0)-jor A i s

rbhenyl, af teroaryl ring (the phenyl or heteroaryl
C?Bngﬁbg:% )Q{}ﬁ’onal |y substituted 25 on ring carbon
wHeRIBR BYR BYR 'L .R'2 ROT, RT | REOR 91 100 Rsd R Qr&ﬁd%?n(ﬁ:\ﬂﬁ kA& from
ring nitrogen in a heteroaryl group by 1); Ois
hydrasgneandeargthyl sel ected from Ct4al kyl, hydroxyl, cyano,

' V. ' t hoxy, halo, C 1.4al koxy,
b E%rg'lgiég‘%%@fi.cﬁ?fibﬁ %a“i‘%"f%“f N-C 1. 4al kyl anino, di -
N, N- [iGhisapkyfigation the, teriw ‘@lkyl dhidydes dothastraight and branched chain

L NN ( al kyl ) car.b Vi 30 C1 L kyl S(Q) 5 .
ofty] Gl 5/ e L Ao L il oy e for e
sirsightrteipeng@ntdnly. €dr Samklel “@palkglh addiudes piopili isojreplyllayd
i B B 0P B0y rors e ot o
s@glﬂt@}i@ih%}skﬁr&i}ydnd references to individual branched chain alkyl groups such
C3-4cycl oal kanyl i dene, - C(R12

R13)-, - .
ag{irePpyRY R Py teriis fqrishranc E@I)?Ea Vﬁ‘ézrion el gy eypilar gappveRtionn

a%ﬁe?. tPothdr rRlicAs therbfdrs “&, 4Qik5§ﬁ“él4glﬁﬂfj would include
4cycl oal kandi yl, C34cycl oal kanyl i dene, - C(R16) (R 7) -
1(C1-4allRIBYRYR Dk ateary)aiay! apd & (GielkeknibRyl Theeam “hela refers

t(Rﬂ?moth?r Rrdmo Bifioddy 90 RRO and R21 are independently
selBered Prom ydrogen and nethyl; or a

phar Néeeutptoadllsybstioeeistasdiheseadiom tdne oeoiore” Ignoupkitss to be
ecifj ter strai

f h "al ky] ", i lLud bot t
fGhod Ht b deilind Skttt RE S Sph doR ST e
sif)mﬁeidihgﬂwS oathltesshl_asgmemp ﬁeigg Chosas fromnep yt i'nogro’:f tlﬁb@ééifé&groups.
or 1 O _Stral cnal versi o on . or Xa " e,
- & - Ao Rpromieied Sepiiedsing F"%%?)&G‘Bﬁ‘% Biqpgen R bR, and the
ok Blom to FHCHARGESe htach&ivd lbmdcyaldiily @hRIMT: the Gifroén

are specific for the

ato%g e(l)spt}/xcla 'only ring atom.

“Heteroaryl”, unless otherwise specified, is a totally unsaturated, monocyclic ring
containing 5 or 6 atoms of which at least 1, 2 or 3 ring atoms are independehtly chosen
from nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon-
linked. A ring nitrogen atom may bé optionally oxidised to form the corresponding N-
oxide. Examples and suitable values of the term “heteroaryl” are thienyl, furyl, thiazolyl,
pyrazolyl, isoxazolyl, imidazolyl, pyrrolyl, thiadiazolyl, isothiazolyl, triazolyl, pyrimidyl,
pyrazinyl, pyridazinyl and pyridyl. Particularly “heteroaryl” refers to thienyl, furyl,
thiazolyl, pyridyl, imidazolyl or pyrazolyl.
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straight chain version only and references to
i ndi vi dual branched chai n al kyl groups such as

wO paspruapyl ' are specific for the branched chaP@I/GB2008/000454
version only. A simlar convention applies to other
radicals therefore "Cl. 4al koxyd tal kyl " woul d i ncl ude
15 1-(C. 4al koxy) propyl, 2-(Cl al koxy)ethyl and
3- (Cl 4al koxy)butyl. The ter "halo" refers to fluoro,
chloro, brono and iodo. Were optional substituents
are chosen from"one or nore" groups it is to be
u nderHctg@dycwh s a il gtuaj@ed mqnbmlii: ricg bating lad king heteroatoms

sg'lgcg toynerﬁ{rﬁ%eplg xsfg%n {1 idsa xrbolrpe?{r]lg olf hltll' I miay be m%?ﬁbltally %x1dlsed

ps or el ng

tmﬁ@g of the specified groups 20 A 4 7 menber ed

saturated ri for exa forned bet ween. RS

ond e Ce e e o TR sy B EEdi PR odmg Goms

a nD!AQQM@ﬂIdlé‘all{ahH'@l G @ls&hﬁzﬁadtoﬁﬂ)oﬂ ki O6RAInind B @Y 3g lafdtns. It
ring "Heterogaryl", unless otherw se -

l%b@&dfqabwth rh§ r%dl%aéﬁ% qiffergpiging saeoBdtomfonocycl i ¢ ring
cont aj @_;' E%léall&ﬁylﬁieﬂ& HH§ 1s%fsafﬁpdt&hcaﬁ;onlr§1§%5nt;mm% 3%r 43hng

ring atoms are ind ependent |y chosen 25 from nitrogen,
atomsphdy a diradisel wiinthewidicals orathe sam rengscagioh o se

oo B PSRRI L A SRV BB L g ko T
tﬁgethémr 1E>vmmHnI mmde snn mlagndtezrn\rmbmmaomspir@e term
pgstaﬁog%f"y tqdé’%;r{lgz F};FI Of‘ R{l%ng%]I% P)ES'?@%&WW containing 1 or 2
atldlitiaghl aAg hétbroatb&@&d‘léc&é’(pﬂr()’th nitfogtd oY deh andlpHtiry Yihless otherwise

pyrazi nyl, pyridazinyl and pyridyl. PartlcuIaH
spefiadrcaaaips - Itamealons Ptaﬁwéﬁw 2 IiqRPyIng capaiph 2 g ptoms, a

bﬁ%mda Zg 6-1 0@y hn®4 bilyde@ 2Rk ¥stenV'62140ABARAIL £Ramples of
008/ 000454 8 "Fbteroc%cyl is a 4-7 saturated,

mapeainge include pipgridiayli piperazinyliand giombplinyda Ewareplessafibiqyckigirings

| ph
G QA8 Bt el 19, 2Pl

ri ngBridged mswstame grecmgispstems mgvlndrthale nrertQOfor owredbands 7
I rngt %e%v %r Ingre ﬁonrqgfr?%r(l:tyrg:nl oaﬁ)l((a%] es?,ipf bnd%f%r"nﬁ syst?ms mclufief*
li £3mrdeth3a€ﬁ-azab1cwl¢[h 2t lﬂ@:tztrﬂdl-aal-mcyﬂb[ﬂl?_ﬂ]hepﬁﬂé ard g

4¢ oalka lidene ring is a
i Mo, i SR g 3 or 4 1ong. atoms.

It i ‘&aﬂm@dp&ﬂiuwahﬁ’at&dw& dn@éim@@ki%ldﬁﬁcyfch@nﬁgﬁﬁﬁ unledg
carbon ataom ol ycycl oal kyl ring ring systemin

Qe Eeeiied, aaﬂr stnbgred ring nbxermies includsg cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl and phenyl.

Examples of a “saturated or partially-saturated 5- or 6-membered ring optionally
containing 1, 2 or 3 heteroatoms independently selected from nitrogen, oxygen and
sulphur” include piperidinyl, piperazinyl and morpholinyl.

Examples of “C,4alkoxy” include methoxy, ethoxy and propoxy. Examples of
“Ci4alkoxyCjsalkyl” include methoxymethyl, ethoxymethyl, propoxymethyl, 2-
methoxyethyl, 2-ethoxyethyl and 2-propoxyethyl. Examples of “C,.4alkylS(O), wherein n
is 0 to 2” include methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of “C,4alkyIS(O)qC14alkyl”'wherein qis 0 to 2” include
methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mésyl, ethylsulphonyl,
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WO 200g/03918% em optional ly containing 1 or 2

10 together or in which 2 ring have one ring atomin
comon (spiro). A "saturated nono, bicyclic or bridged
addpCT/6B2008/000454
ring heteroatons selected fromnitrogen, oxygen and

sul phur", unless otherwi se specified contains 4-14

ring atons. Particularly a nono ring contains 4 -7

ring atons, a bicyclic rind6-14 ring atons and a
bridged ring system6-14 ring atons. Exanples of 15

nmono rings include piperidinyl, piperazinyl and

sy thisinpatiyl, etlEolrampie@lyl ometm%h}mﬂlmydmcthyﬂgsthyblﬂplhluy:lmethyl

ARkl FE R ttufn b BRELE Db R B appionyt and

aactel. Emmnlﬁies wfo‘ﬂ\é(Ckaiﬁ)anﬂmﬂTmﬂudeanéthﬂammomnd ethylamino. Examples
Q jtuent rings. eso brldg ste

o g Ry s ine R Sy Spbstist oiiasd.

I‘Eetﬂ?laNbﬂl&lyﬂirﬁlﬁla Ekaniplck Bﬁmzaﬂﬁer@ilfdarz vafl, allyl and 1- pr(R)enyl

azabl cycl o( 1) heptane, 1- and 2-adamant anyl
Exgepples o éamal{lsmh aF FyRY: \-PeapeY] 67 anpesRy Byl B pIes of

‘VW@QQME%I}CQrH’ahBQI” a%%et%hﬁ%car%@?ﬁry& e?ﬁyl?r%%@éaﬁ‘lbcﬁl?l Efamples of

ered rin n‘pesmc de,

W&(@b@tkyl);carb@w@ylo p@rﬁlwthyl@ymosgémsé ayd metl:lgbtlwhexmcarbonyl
AT O Ay LR S B B
cgaobmylmmhyl,wgcldzpeng/lmathgl dmdtcwloimxpmethyhdbqamphbs of ¥Gs
BRSO SR BT SR RO 51>

cyabhékzg«lelamyl Exmpuwkef“mﬂdyawkyleg mwkyﬂw 1ﬁtﬂ\m@@<y

| o | ky d
E@Rﬁﬁ%@% 2- %ﬂ%s&wﬁ{ynw and arcaﬁlekwiqﬂﬁgv?l 2-
rrEit h@&yﬁm@ybf“ lkéﬁthyim ’aﬂau&@rcaag% ﬁkﬁﬁ)ﬂ 2-

anples of "C 4 alk wherein'n

qyelepigagethil ﬁx/qlqhﬁ%metéylh9>r0€qvﬁ@tylmﬁéhwn¢wcmhmeethyl Examples
S | es of

R GHIE S e R0 St S RO ey £

hiceiclw?) 2. h]o@tane(ﬂhgz)nt 4ndd- an@ih%tmmtqnhl(ﬁbih)m

E’tCtI]'y %@f gg%z\gggﬁf'gal%at%h )ﬂ\(atb euslaRh?gX?mpound 0981%/119\,%%&04{1515 for

exbinylef dni acm?ztddydon smlEbeyécfmﬁopﬂl m@/thmtvbk)don which is sufficiently basic,

tg{ %l H:I, grﬂ %Pﬁ?%alt “&E ﬁgl rmtp(@/ an élf&%ﬂn!géﬁmamc acid, for

dxﬂtﬁbl@%?d@l‘:lﬂ@ﬂl@ MydroBridchic, 861pkutc, plﬁ’éﬁfﬂi’iceﬁlﬂ@f)roacetlc citric or maleic
N- Cl- 4al kyl ) am no" include net hgl anm no an

ulfition 2 spikipphagmacgptioally-reqepiablg snlk 9 3 czoamow of the
1h%h§ﬁjﬁlhixh e é@l‘fﬁ@éﬂtﬂlylaémcné)an Mlﬁﬁ&t@h’éaﬁ o &aﬂ[bqje #sodium or

N- et hyl - N- et am no. ampl es of "C2-4al kenyl" are
p@)ﬁqqypm salt, |ay|alkg%@p e_pnprr@'gﬁéﬁgh, for example a calcmm or magnesium salt, an

ammonium salt or a salt with an organic base which affords a physiologically-acceptable

cation, for exarhple a salt with methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyl)amine.

Some compounds of the formula (1) may have chiral centres and/or geometric
isomeric centres (E- and Z- isomers), and it is to be understood that the invention
encompasses all such optical, diastereoisomers and geometric isomers that possess

11BHSD1 inhibitory activity.
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Exanpl es of "C24al kynyl" are ethynyl, 1-propynyl and
2-propynyl. Exanples of "N (Cl_4alkyl)carbanoyl" are

woreaophans nocar bonyl and et hyl am nocar bonyl . EREnpBe®s/000454

of "N, N-(Cl4al kyl ) 2car banoyl " are

di met hyl am nocar bonyl and net hyl et hyl am nocar bonyl .
Exanpl es of "C3_7cycl oal kyl O _3al kal kyl " i ncl ude

cycl opropynet hyl , 2-cycl oprobyl ethyl, 10

cycl obut yl net hyl , cycl opentyl net hyl and

cycl ohexyl met hyl . Exanpl es of "C3_

7cyc |T@§qu9pt@21 _rglg}ek £ q@(ﬁxyd all faytomegie forms of the compounds of the

G R PRAS IFAo Faf(ahapaviy! o hem! and >

" C3_Twoy ekoal beyind2rstdad Kat deytainl compowidddethdformula (1) can exist in

I | et h | , .2- I tyl et i
SN R AR RB pr e Nt s Mppeaotromels, el ferey 1t oy
undérbiobdithet Yy GlveRicARY6aEii¥des alf such s6N @ RIrRRYVIEEYdssess
cycl obutyl met hyl , cycl opentyl net hyl and
légﬁsghéﬂymﬁﬁrﬁVWﬂYExanples of

C6_1 - [ rayl

o1 gy o el o EIHERAP B OB bompound ot e

fprudaiik (IeMorhydeniybatile esterd aR-thoba rEtais aliny hie GiidldemdowA\in the animal

b%Hing&?ch%rnE%>ut%cayI%=$cceptable salt of a

QOMPURT 6 tRED! FIBRY IO/ s, for exanple, an

aci dimolghi dnitdinsdk bf 0 inemtviReseviaéd ddgoumseTdiiula (1). Inan
ichis stficienH%% Haﬁic, 20 for exanple, an

alerngiive embodigent e proyided Pharglaceuigaliyraccepighls salis ghsnmpoygnds of

forn@dnilg, aci d, for exanpl e hydrochloric, hydrobronic,

sul phuric, phosphoric, trifluoroacetic, citric or

mal elkoneAspest of the Hygntionothers isprovided ecompound of the formula ([a):

phar maceutd cal | yeeaccept abl e salt of a conpound of the

i nvention ichis sufficiently acidic is an al kal

netal salt b& exanpl e a sodiumor potassiumsalt,

an al kgfTme ea nmetal salt, for exanple a cal ciumor

magnesjumisal t, "an 25 ammonium salt or a salt with an

or gani c gase hhi ch affords a

physiolo;ical\ -acceptable cation, for exanple a salt

wi th methyl amfie, di net hyl am ne, trinethyl am ne,

pi peri Rmor phol ine or tris-(2-hydroxyethyl)am ne.

Some cegpoetnds of the fornmula (1) nay have chira

centres pnd/or geonetric isoneric centres (E- and Z-

I Somers and it is to be understood that the

i nvelt@on @0 enco sses all such optical,

di astere isonyrs and geonetric isonmers that possess

whereBHRDRI ahdiRi i ap hgreinahove defined wil REG84e0@8d46m hydrogen, C;.

/ ' 454 invenrtipn rel ates . t@.an n
! SERPIRAIIR S0, UG NS Bl % £
hgdrpger atethyb ssfhssorbdth@HBBhoxydridondtiylthica & anotiey aspect R'® is
hydrogen.
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It is also to be understood that certain conmpounds of
the formula (1) can exist in solvated as well as

wap@sloyatsed fornms such as, for exanpl e, hydratPdI/GBrems/ 000454

It is to be 5 understood that the invention

enconpasses all such solvated forns, which possess

11(3HSD 1 inhibitory activity. The invention al so

relates to in vivo hydrol ysaldl e esters of a conpound

of the fornmula (l1). In vivo hydrolysable esters are

those esters that are broken down in the animal body

t o piwahoetter tdpectpd tlenhvensod ooy ispradded.a chthpbmmdofehe formula

(ﬁgbodinent of the invention are provided conpounds of
rmula (1). In an alternative enbodi ment are

provi ded phar magreuti cal | y-acceptable salts of

conpounds /or nul a (1). In one aspect of the

i nvention, th@ke is provided a conpound of the fornula
(la): N*‘Rs \R3 NS NRL RIO HOO(la) is
wherei. R R2 and R3 are as herei nabove defined and

R10 is sSKlect& from hydrogen, Cl_ 4al kyl,
trifluoromethyl, Cl4al koxy and Cl.4al kyl S-. I n anot her
aspect ARIONi s selected from hydrogen, nethyl,

et1RP, net hoxy and nmethylthio. In another
aspect 1971 s hydrogen. 20 WD 2008/ 099145
PCT/ GB20(08/ 000454 11 In anot her aspect of the
inventi o there is provided a conpound of the formila
(1b)HQ /"R N ()

wherein R', R? and R? are as hereinabove defined and R'® is selected from hydrogen, C,.

salkyl, trifluoromethyl, C;salkoxy and C,.salkylS-. In another aspect R'® is selected from
hydrogen, methyl, trifluoromethyl, methoxy and methylthio. In another aspect R'° is
hydrogen.

Particular values of variable groups are as follows. Such values may be used where
appropriate with any of the definitions, claims or embodiments defined hereinbefore or
hereinafter, for compounds of formula (1). The definitions of R', R? and R® and variables
within those groups may be used for the compound of formula (Ia):

Definition of Q

a) In one aspect, the invention relates to a compound of the formula (I) as hereinabove
defined wherein Q is O.

b) In another aspect Q is S.

c) In another aspect Q is a single bond.

Definition of R

a) In one aspect R' is Cy.¢cycloalkyl optionally substituted by 1, 2 or 3 substituents
independently selected from C,salkyl, hydroxy, halo, oxo, cyano, fluoro, triflucromethyl
and C,alkoxy.

b) In another aspect R' is C3.¢cycloalkyl.

c) In another aspect R' is C3.¢cycloalkylC).,alkyl optionally substituted by 1, 2 or 3

substituents independently selected from C,;_alkyl, hydroxy, halo, oxo, cyano, fluoro,

_ trifluoromethyl and C,.;alkoxy.



20

25

30

/" V' \RB NN NRL R1O HO O (Il b) wherein R, R2 and R3
are as herei nabove defined and R10 is selected from
whyasogany C_ 5 4al kyl, trifluoronethyl, Cl.4BCRGB008/000454
and Cl.4al kyl S-. I n another aspect R10 is selected
from hydrogen, nmethyl, trifluoronethyl, nmethoxy and

met hyl thi o. In another aspect R10 is hydrogen.
Particul ar values of variabllé groups are as foll ows.
Such val ues may be used where appropriate with any of
the definitions, clains or enbodi ments defined

dher elmanethsr aspeet R ds Gecrslopdiilersalkybr corrpounds of

or 1
o 2 Tl LIS 98 8 o 1871 78 s
igleppulemty wfecfed frond G;.salksl, hy@eﬁy, halbj axo, QfanQ tejludromethgl and
C?@?Rﬁt the invention relates to a conpound of the

o) a(l) as herei nabove defined wherein Qis O 1s
) I[hzﬁi@ﬂiehe@peasﬁegc LKy S. c) In anot her aspect Q is
a single bond 2 one _aspect

8s CHaoher 6%9?%91 lwpmdﬁavwhg St “fthbé‘d P? syt t@ea?s 3
uﬁiépéfdeﬁtgesrae%tedlﬂa)%@gan@nh&d&oﬁe hele! &, éyaam tﬁ;ﬁu&ainlseﬁyl, and

hydr oxy,” hal o, oxo, cyan, fluoro, trifl uoronethy
Caﬂ%lkw 3all koxy b) In anot her aspect R is

Ietlg) not her aspect R is
6c:y E%;) CCI lea opti onal Iy substituted by 1, 2

Qz@@w&s_ﬁ&st ituents i ndependent ly selected from

3al k Q{ % n gl uor
oy LSkl %obiretd o 5 VBB bhr o8 s
1j361§b@&0@8((ﬂ&0\4—3#her&i3 ml)s 0, b opRahd e riagpae bptRnall substituted by

aqungIk]&I.e%%-n raot er. aspec IS
(oS RRoER POERRY pesird bng byhegeingt - o
bZ ubstd dndgRt BspedtRReR eA16tedAt from %L@@%aﬁyﬁcnm%@al kyl
oxy, hal o, oxo, cyano, trlfluoronethg nd

Cs: 12polycycloalkyl(CH2)m (wherein the rings are optionally su stltuted byl,20r3
substituents independently selected from R6) and whereinmis 0, 1 or 2.
c) In another aspect, R? is selected from Cs.rcycloalkyl(CHy)m-,
Cr.10bicycloalkyl(CHz)m- and C)ptricycloalkyl(CH;)m- (wherein the cycloalkyl,
bicycloalkyl and tricycloalkyl rings are optionally substituted by 1, 2 or 3 substituents
independently selected from R®) and wherein m is 0, 1 or 2.
d) In yet another aspect, R? is selected from Cs.;cycloalkyl(CHy)m-,
Cs.10bicycloalkyl(CHa)m- and adamantyl (wherein the cycloalkyl, bicycloalkyl and
tricycloalkyl rings are optionally substituted by 1, 2 or 3 substituents independently

selected from R6) and whereinmis 0, | or 2.

Definition of m

a) In one aspect, mis 0 or 1.

Definition of R®

a) In one aspect, R? is C;alkyl.

b) In another aspect, R? is hydrogen, methyl or ethyl.
c) In another aspect, R® is hydrogen.

d) In another aspect, R’ is methyl.

€) In another aspect, R’is ethyl.
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Cl_3al koxy. 5 f) In another aspect R is C-4alkyl. g)

I n anot her aspect R is propyl optionally substituted
wbyo0s/0em142 substituents independently sel ect ePICT/GBR008/000454

Cl_3al kyl, hydroxy, hal o, oxo, cyano, trifluoronethyl

and Cl1_3al koxy. h) In another aspect R is propyl.

io Definition of R2 a) In one aspect, R2 is selected

from C3_7cycl oal kyl (CH2), p ,13and C6_

12pol ycycl oal kyl (CH2) , p (wherein inis 0, 1 or 2 and

the rings are optionally substituted by 1, 2 or 3
t)substn anu&lntaspean,dé’penycbémrbgylsel ected from R) wherein in

1f h 2P another aspect, R2 is selected
C}E),,, and 15

ay:8 1Bpobiheyabea) kil @Hegether ithee aitpgthfomitd ghichliRy are
artqlf{l}lonally substi tut ed or 3 substituents

%W&éﬁﬁw@eﬁ & @amg?rsﬁmw Hnk? merabegsdbipyelic or ér12 1

n%nb%red%}ldéé'(‘l rﬂ@% @rﬁ o@ﬁ&ﬁﬂl coxR@inin% 152 2adifend FHa eteroatoms
7cycl oal kyl™( , 7 blcxcloalky (CH2),,; and

sctpmdr @y@n@amwrmyd ,sqlplwffaml whish iseptieyallydiged ¢ a saturated,
PR LA o Onbd o i VRSB R15 ARS8 e
sgteshigtdddy 1f 2mn3R)Jbsamanha¢eeemﬂenﬂy sedected fibmoR’.2. d) In

t..another aspect, R2 is selected from
ly£1m_.}g gﬁ
| kyl (CH2)r-, C7_10bicycl oal kyl (CH2),,; and

apdanmnénglasfesh & & inddperdenyly beedtddytiom hydryoll IOk R’ Candnd
¢(§ cIoaIkyI rings are optionally substituted by 1, 2
RF(3Osubsti t uent s i ndependently selected from R6) and

vma&ﬁremsla@hérangoovéd@ﬁnea 25 Definiti on of in a) In one
aspect, inis of Definition of a)

bis pe Bt anothsr @S@e‘@; Mam@yvend@)ﬂw %ﬁleatﬁéflﬁ@rhya@gs@cﬁ 0R§ ¢Q- and
Rpﬁgﬁﬁgen nmet hyl or ethyl. 30 e) In another aspect,

S bydrogen d) In another aspect, R3 is methyl.
v@l)erqlrnR ais 61 bradkyl appenatly swstifuteddy{y Lialkayy 2EEBPN99145

C?CT/ ﬁ?ﬁl%gl%é Qs%gé% is independently selected from R°CON(R®)-, R°SO,N(R®’)-
and (R*)(R°)NC(ON(R’")-;

wherein R’ is as hereinabove defined.

d) In another aspect, R® is independenﬂy selected from R?°CON(R?)-, R”SO,N(R”")-
and (R”)(R*)NC(O)N(R’")-;

R’ is C,.;alkyl optionally substituted by C;alkoxy or carboxy;

R”,R” and R®” are independently sélected from hydrogen and C,.;alkyl optionally
substituted by C;_salkoxy or carboxy).

e) In another aspect, R® is independently selected from (R”)(R**)NC(O)- and
(R”)(R*")N-;

wherein R” and R”” are as hereinabove defined. A

) In another aspect, R® is independently selected from (R*)(R*")NC(O)- and
RV)R™IN-;

wherein R” and R’ are independently selected from hydrogen and C;.;alkyl optionally
substituted by C;_4alkoxy or carboxy.

g) In one aspect RS is selected from methyl, trifluoromethyl, chloro, fluoro, bromo,

methoxy, ethoxy, trifluormethoxy, methanesulfonyl, ethanesulfonyl, methylthio, ethylthio,
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13 f) In another aspect, R3 is cycl opropyl.
Definition of R2 and R3 together a) In another aspect,

WER2008/00P1R3 t oget her with the nitrogen atom t o Bii/GB2008/000454

they are attached forma saturated 5 or 6-nenbered
nono, 6-12 nenbered bicyclic or 6-12 5 nenbered

bri dged ring systen1opt|onalké containing 1 or 2

addi tional ring heteroatons l%&el ected from nitrogen,
oxygen and sul phur and which is optionally fused to a
saturated, partially-saturated or ar%T nmonocyclic
ningy N/\H’QF’é(laﬁ“%é" PEE PP Ay PrORYEIEYS N dl@etbphamml\w

dRALthigheR PN N.didhyvifhing SUbstituents independently
semgct%dfrom ] y|n1|nt|on of R6 10 a) In one

h s pedn anatiger Iaspeptn Bep@nt!@mlﬂy yufgemwtpédn}ﬂ,rmmdhlynt rpgmlylid,yl

1)(?2?I rI]% ?o(&%r a?ﬂ% fﬁ%&@nglsl%'g gt{s? éupsél pyr1d§ n}g ﬁia‘ie-%ltqryyru? -4-yl.
Mr om hydr oxyI R9O0-, R9CO and R9C(O) O 15

t ug
81”050 R aibeta ol eatenly afipet aomdygiee il G, cvano,
ttlﬂlﬁi&@iﬁ&ﬁﬂhk? yncsleﬁcequelﬁn@r@ BHek MBSV deﬁnE@SOZ N(R9O' ) -

d (RO Ro" Ro"! wh
gr e&%%ﬂﬁ%‘%ﬁé a%P)éF ?‘8 mdﬁlyenﬁ?fltfé(rﬁéle%ég Ifrgglﬂlé’é;OiYRBalp,s

tEReRA RP ¥ndSIACR @vﬁé}lelﬁrllg'fg ﬁ%%(aggve) deﬁnggsoz N( R9") -

20 and ") (RO") N(RO"") -; I's CI_3al kyl
substi t ut ed by d 4a| koxy or carboxy; R9',
! f,rom hydr ogen
agegd fﬁ{lgn il q%)g% {nﬁﬁﬁﬁﬁé&ﬁ%&%&%éﬁ&?‘d qk lCl 4al koxy or
ther aspect, R6 is |ndependently

Fier 8 ﬁdﬁéﬁe"%‘#&% R A kRSl ol g

Ganadkyler aspect, R6 is independently sel ected from
. R?")NC(O)- and (R9')(RO")N-; wherein R9' and
X dependently sel ected from hydrogen and
afCl_ 38l dielaspt, YOR @dependently selected from direct bond, -CHa- and -CH,CHo-.

b) In one aspect, Y is independently selected from -CH,- and -CH,CH,-.
c) In another aspect Y is a direct bond.

Definition of A :

a) In one aspect A is phenyl optionally substituted by R".

b) In another aspect A is heteroaryl optionally substituted by R'®and R"".
c) In another aspect A is thienyl optionally substituted by R'and R'".

d) In another aspect A is pyridyl optionally substituted by R'® and R!".

e) In another aspect A is phen-1,4-diyl

Definition of R'°

a) In one aspect, R' is independently selected from C).salkyl, hydroxyl, cyano,
trifluoromethyl, trifluoromethoxy, difluoromethoxy, halo, C,_salkoxy and
CisalkoxyC,salkyl. |

b) In another aspect, R'% is independently selected from methyl, ethyl, hydroxyl,
cyano, trifluoromethyl, trifluoromethoxy, difluoromethoxy, halo, methoxy, ethoxy,

methoxymethyl and ethoxymethyl.
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30 substituted by Cl4al koxy or carboxy. g) In one
aspect R6 is selected fromnethyl, trifluoronethyl,

w@bdosnami43 | uor o, brono, nethoxy, ethoxy, PCT/GB2008/000454

trifluornmethoxy, nethanesul fonyl, ethanesulfonyl,

met hyl t hi o, ethylthio, WO 2008/ 099145

PCT/ GB2008/ 000454 14 am no, N-nethyl am no,

N- et hyl ami no, N-propyl am no, 15N, N-di nmet hyl ami no, N, N-
met hyl et hyl ami no or N, N-diethylam no. h) In another
aspect, R6 is optjonally substituted phenyl, pyridyl
cdr pyramtlv@y%pwt)R': i ingepehdantln sghessad, frq%mue@ybpthi\/gnmrﬂoy

AR R, Yo B UG o) ©
DefideoendBHt | y sel ected from hydroxyl, halo, oxo, cyan,

Sher ol TEIRCHR b g eRim el e Qggﬁ% 1 Fiflorprgethyl and

difidegesigent | y sel ected from hydroxyl, haI o,
rifluoronethyl, .R9 and, R90- (wherein IS as.

b&er eilm%&@léecaiﬁ i> iiciggependsnphe sslentad; fem methwab §y1 friflygrmethyl

afé BfbrontRthyl. S | ndependent ly selected from Cl1_3al kyl .
Definition of RO'. R9" and R9"' a) In one aspect, R9',

Dedmitign@f ®o"' are i ndependent |y sel ected from hydrogen

he isli neasp Y

?s [ ndepgzr%lgo[Jé %t lﬁnzng&{:t edﬁ Afe%gtr%g |°§1e(g%ec lﬂmg %-Ha émgﬁgdﬁd
CNBH2, GFRI2CH>- b}ZHz@ emb-GA8¥ect, Y is i ndependently

elected fro and - + C n he spect
PR R e R e R e L Y
(Hﬁﬂeﬁ-t, -@HiG apie@liS-opti onal 'y substituted by R10 b) In

not ect Ais t.i onal sub Iltut ed

By iR fpect X i dEpemst Rt lcs o] it hclobrepiaige:
cgabwmhhmesmwmpuﬁ@qi 2kity1 BAQ cysbufdn-1,ddiyl.n anot her
aspect A is pyridyl optionally substituted by R1O and

d . Inggnofher aspestRels aglisseidond i s phen- 1,4-diyl 25
Definition of R10

In one aspect, R'2Z RS, R™ R, R R", R'8, R", R and R?' are hydrogen.
In one aspect R' is optionally substituted by 0 substituents.

In one aspect R' is optionally substituted by 1 substituent.

In one aspect R' is optionally substituted by 2 substituents.

In one aspect R' is optionally substituted by 3 substituents.

~ In one aspect R? is optionally substituted by 0 substituents.

In one aspect R? is optionally substituted by 1 substituent.

In one aspect R? is optionally substituted by 2 substituents.

In one aspect R? is optionally substituted by 3 substituents.

In one aspect R? is optionally substituted by 0 substituents.

In one aspect R is optionally substituted by 1 substituent.

In one aspect R? is optionally substituted by 2 substituents.

In one aspect R’ is optionally substituted by 3 substituents.

In one aspect the group formed by R? and R? together is optionally substituted by 0

substituents.



15

20

25

30

a) In one aspect, R10 is independently selected from
Cl4al kyl , hydroxyl, cyano, trifluoronethyl,
wao eioBlogrand et hoxy, di fl uoronet hoxy, hal o, C 1. Bel/k82008/000454

and Cl .4al koxyC 1 -4alkyl. b) In another aspect, R10
I's independently selected fromnethyl, ethyl,
hydroxyl, 30 cyano, trifluoronethyl,
trifluoronethoxy, difluorondbhoxy, hal o, nethoxy,

et hoxy, nmethoxynethyl and ethoxynmethyl. WO

2008/ 099145 PCT/ GB2008/,000454 15 c) |n anot her
Imayseaspect fRe@raup fpmed by Riend Ry togetherds eptionalinsutrssithipd by 1
Sg&Pﬁkntcyano, trifluoromethyl, trifluoronethoxy,

I'TIuor onet hoxy, hal o, methoxy, ethoxy. Definition of

- IIRSneadspdon thergeoupSpaekl by R and R togatierie optenbllysubstitated byl2

er{RﬁC%l. 3al kyl, trifluoronethyl and 5 difl uoronethyl.
SYSUUENS e aspect, R11, is independently sel ected from

IiBAd Uepect BHefpydup fbimiedlby R anERhilethéislotidnh O BEREBY b)( 3
Definition of X a) In one aspect, X is independently
subsfidgRted from direct bond, -CH2-, -CHMe-, - 10 CMe2-,
In SA2eshiRt A is Gpiall P Rflstirbisd By 0 sthstih@n@ne aspect, Xis
?ndependeﬁ%ly.sglect%a fr§%l§Cﬁé-,n-CHNb-, - Cve2-, -
IioeeGgspect A-icppt@nalihgbstiuedby 1 sybstinentnot her aspect X is

i nde . . panyl i dene,

1} BERBRF AT R P Sl BT AL OBREPETY) | o

Lic yred ashect Anis ofitjcdaldly substitdtsd HY 3 lsubseiehteer aspect X is a
direct nd, In one aspect, R12 Rl 4 5 R6,.,R 7.
ol b B el PRV SR o ) o cheRieay phtiqnglly
satitubgdiedyl O/substhadnitst ut ed by 0 substituents. In one

aspect R is optionally substituted by 1 substituent.

) wp%?ﬁél%@ffs@?n etqr%ayrzslp&r?la)ﬁaql Ryand b ‘E‘G?Péaé"&ily gptionally
sapsBafddiyyendubstitudnd ONe aspect R is optionally .
substituted by 3 substituents. |n one aspect R2 is

Iy pae aspeet fhg phed and hteseprpheroups i Bt and fe rrsindepepdasi are
oﬁﬁ&ﬁ% s&tiiu?ed%’}tzi Ab@leytsSubstituted by 1 substituent.

In one aspect the phenyl and heteroaryl groups in R® and R’ are independently are
optionally substituted by 3 substituents.
In one aspect of the invention Q is a direct bond and X is a direct bond.

Particular classes of compounds of the present invention are disclosed in Table A
using combinations of the definitions described hereinabove. For example, ‘a’ in the
column headed R’ in the table refers to definition (a) given for R* hereinabove and ‘I’
refers to the first definition given for the variables in the compound of formula (I) at the
beginning of the description. R® and R’ are optional substituents on R? and the group
formed by R” and R’ together. R” and R® may of course be unsubstituted or substituted by
the values listed for RS and R”. A “ in the column for R6 and R7 means that the relevant
R? group or the group formed by R? and R3_ together is unsubstituted. Table A refers to

compounds of the formula (1).



In one aspect R2 is optionally substituted by 2
substituents. 25 In one aspect R2 is optionally
waenpshodiwt ed by 3 substituents. I n one aspect P@®BGB2008/000454

optionally substituted by O substituents. In one
aspect R3 is optionally substituted by 1 substituent.
In one aspect R3 is optionally substituted by 2
substituents. In one aspectl’R3 is optionally
substituted by 3 substituents. 30 In one aspect the
groug formed by R2 and R3 together is optionally

ituted by O substituents. WD 2008/ 099145

TGl G5200§T000454 T 66 1 RF O ZaSPELK” T UTopP rmgd
C@§gR2 and tggetﬁgr Hg op?‘onal R st sti?ﬁteij 1
substituent. | n one aslpect e group tormed by|R2 gnd
R3 tpgether ip optjionally 9 bﬁtuted by 2
subsfituents.|5 In one aspe(fge grolp fdrmed|by R2
l1and R3 togethes 19 optiionallly substitiied oy 3]1
substituents. 'ln gne aspectt A is pptionallly
2substitutléd by- 0 gubstfituents. 1hlonglasgdet Alis
30ptippat iy, supstitigqred by f_Substjiue 5. O
aspect Alis optionally| substituted by substi t uent|s.
410 I paoneglasppet A-is |optiohally pubstiatutied bya3
stbstHtuents—n—one—aspect—the—phemH—and—heteroanyl
Sgr oup$ i 1R6 hhd RZ ar i ndépendent | y|dpti|dha
esubsiptutied by- 0 substfituents. In|gnelaspgcd the
n,/I and _hetero r\J/I roups in RB and R7 lare
7i ndependest | y[ Bptilghal I8 dabstitlted|By 1¢ |b
SUbSt{tuent. {5 | neaspect t el phemy d
heter%ar F dragos ﬁg Féﬁand R7 arp injgoencknt y arle
9optioha||j suoétituted by 2-subst]tuentls. {lm ope
aspec I.JTFEII Hand—heter ualyl FoUP i P\6 Bl 7
19 e hd den? are | optilonal | y| subsfitut%ed by 3

su bS Phﬂtlbhﬂ@lt @asséd’bf%ﬁip&ﬁﬂ@ of thefforniida (18Y£B1diseldséd inST aBle B using
direct bond and X is a direct bond, 20 Particul ar

cembwatans of thedapuitipricicstribed Berpipahousin 4 HpEAR NyHeRisgor Table A.
19bgqd osed in Table A

Class |[R" |[R® |R® |[R’ |R%and [R’

R3

together
la I I I I - -
2a a - - - I I
3a b a [ [ - -
4a I - - - [ I
5a [ a I I - -
6a c - - - a g
Ta d b g b - -
8a e c g c - -
9a f d - - - -
10a h d - - - -




usi ng conbi nati ons of the definitions described
her ei nabove. For exanple, "a" in the colum headed R2
wo pooglgo1snbl e refers to definition (a) given fBCT/BB2008/000454
her ei nabove and 'I'. refers to the first definition
given for the variables in the conmpound of formula (1)
at the beginning of the description. R6 and R7 are
optional substituents on R21&8nd the group 25 forned by
R2 and R3 together. R2 and R3 may of course be
unsubstituted or substituted by the values listed for
R6 aReftirtar classes"oficomporade of thenforiraita (RB) aradisFpsadgndgble B using
o4 AafaF of B ALlons e HbOHR Bhal Vo filfed RLTE ot e o
Tebleounds of the forrmula (1). 30 WO 2008/099145

PCT/ (R2008,000454T-17Table—AsGhass Q R R2 R R Rand R
(Rand VROf2 10 20 a- - -
I 1111 31ba RP- alaal|4d4al - | a a

- -
-l--agdca 7bd
-ldca 9bf d- c -
Particul ar cl asses of
ref disclosed in Table B
i tfi ons descri bed
as for Table A. Table

5§ R3 Xt ogBt heR 1
I

a 5 clijal | -4 a
b

I
aa 6Dbec
el togetléert .
b (e [§0bpdjy cf.- dqg._e
conpoundg of the formula (la) a
n
f

1
A=

bgp--4dc|b ¢

2bsingiconbina1+ons of fthe deflil

hetrernabove+h—a—stmHar—rante
3B o kls RR RRRAnd R RS |-

R
4b [ - - - I [
5b I a I I - -
6b - - - a g

c
7b d b g b - -

8b e C g C - -
9b f d - - - _
10b h d - - - _

A further class of compounds is of formula (1) wherein:
Q is a single bond;
R' is Cy.¢alkyl, C,.salkenyl, Ca.salkynyl, Cs.scycloalkyl, heterocyclyl, arylC;_salkyl,
heteroarylC,.;alkyl, C;.scycloalkylC,_;alkyl, C;scycloalkylCs.;alkenyl or Cs.
seycloalkylCs salkynyl, [éach of which is optionally substituted by 1, 2 or 3 substituents
independently selected from C,_;alkyl, hydroXy, halo, oxo, cyano, trifluoromethyl,
Ci.3alkoxy, C.3alkylS(O),- (wherein n is 0, 1, 2 or 3), R°CON(R’)-, (R*)(R*")NC(0)-,
RS’C(O)O-, R*0C(0)-, (R*)R*INC(OIN(R®)-, R’SO,N(R*")-, and (R*)(R>")NSO,-
(wherein R is C_salkyl optionally substituted by 1, 2 or 3 substituents selected from
hydroxyl, halo or cyano; and
R> and R are independently selected from hydrogen and Ci.;alkyl optionally substituted
by 1, 2 or 3 substituents independently selected from hydroxyl, halo, C,.;alkoxy, carboxy
and cyano or R’ and R’ together with the nitrogen atom to which they are attached form a

4-7 membered saturated ring)];
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together lal I I I - - 2aa---11 3aball - -
4al - - -1 1 5al all - - 6ac---ag 7adb
wW@208/099148a e c g Cc - - 9af d - 10a h d - - PRWGB2008/000454
2008/ 099145 PCT/ GB2008/ 000454 18 Particul ar cl asses

of conpounds of the fornmula (I b) are disclosed in

Tabl e B using conbinations of the definitions

descri bed hereinabove in a sli9m | ar manner as for Table

A. Table COass RRR RRand R R3 together Ib | I

|l 1 --2ba---11 3bball--4b1 - - - 11
Bhs $el®;te|d ffom heter6¢yctyl -C3-7cycl(allg'l(CP]b)md, dpd € bpelycyc&tallefl(ﬁfk;).n-

(8’8%% A (I I1 or 8]anc} %IF r[&}gs arf ﬂ)tl({}aﬁl& %ubﬁtltﬁ‘ted %ytlhf u%g’t&;’tugrlfts
independently selected from R®);

R’ is selected from hydrogen, C;alkyl Cs.scycloalkyl and Cs.scycloalkylmethyl (each of
which is optionally substituted by 1, 2 or 3 fluoro atoms);

R? and R? together with the nitrogen atom to which they are attached form a saturated
mono, bicyclic or bridged ring system optionally containing | or 2 additional ring
heteroatoms selected from nitrogen, oxygen and sulphur and which is optionally fused to a
saturated, partially saturated or unsaturated monocyclic ring wherein the resulting ring
system is optionally substituted by 1, 2, or 3 substituents independently selected from R7;
R® and R’ are independently selected from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R%, R°0-, R°CO-, R’C(0)0-, R®CON(R”)-, (R*)(R**)NC(0)-,
(R%)(R**)N-, R°S(0),- wherein a is 0 to 2, R”OC(0)-, (R”)(R*")NSO;-, R”SO,N(R”")-,
(R9’)(Rg”)NC(O)N(R9"‘)-, phenyl and heteroaryl [wherein the phenyl and heteroaryl groups
are optionally fused to a phenyl, heteroaryl or a saturated or partially-saturated 5- or 6-
membered ring optionally containing 1, 2 or 3 heteroatoms independently selected from
nitrogen, oxygen and sulphur and the resulting ring system is optionally substituted by 1, 2
or 3 substituents independently selected from C,_4alkyl, hydroxyl, cyano, tfifluoromethyl,
trifluoromethoxy, halo, C,.salkoxy, C4alkoxyC,4alkyl, amino, N-C,_salkylamino, di-
N,N-(C,4alkyl)amino, N-C; salkylcarbamoyl, di-N,N-(C,4alkyl)carbamoy]l,
Ci4alkylS(0O),-, C,.4alkylS(0O),C,4alkyl (wherein ris 0, 1 or 2)]; |

R’ is independently selected from C.;alkyl optionally substituted by hydroxyl, halo,
Cj.salkoxy, carboxy or cyano;

R®, R% and R®" are independently selected from hydrogen and C;.;alkyl optionally
substituted by 1,2,or 3 substituents independently selected from hydroxyl, halo, C.salkoxy,
carboxy and cyano);

A is a phenyl or heteroaryl ring (the phenyl or heteroaryl ring being optionally
substituted on ring carbon atoms by by 1, 2 or 3 R'® groups and on an available ring
nitrogen in a heteroaryl group by R');

R' is independently selected from C,alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, C|4alkbxy, Ci.salkoxyCj_salkyl, amino, N-C,_4alkylamino, di-
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5 Qis a single bond; R is Cl.6alkyl, C2.6alkenyl,
C2. 6al kynyl, C3_7cycl oal kyl, heterocyclyl,
w@eaB01913al kyl, heteroaryl d _3al kyl, PCT/GB2008/000454
C3_7cycl oal kyl C1_3al kyl, C3_7cycl oal kyl C2_3al kenyl or
C3_ 7cycl oal kyl C2. 3al kynyl, [each of which is
optionally substituted by 1, 2 or 3 substituents
i ndependent|y sel ected from2€1_3al kyl, hydroxy, hal o,
oxo, cyano, trifluoromethyl, 10 Cl_3al koxy,
Cl. 3al kylS(O "- (wherein nis 0O, 1, 2 or 3),

N@@\J(al:]@l))imino( 1)4@1%109th|@(1@))1 di-N NgC@ézdj))@carbRgom( O -

(§ @éﬁ%)gﬂner WE@SC‘ )a%}/l @gﬁ%ﬁ opt i orn%?ﬁllns gsgs% |(tRSt ed

RbYis mdeﬁemientar CGisbikyl eptiendlly ssbdtiagedloy f,r2am3 fluper asomys;,

X Qirt uSYE SRR Ry A tcroal i g S AR -
CERBERPICREYR ' DS cﬁzaﬁ orZCHES(ﬁ)tS(ﬂ&ﬁ:Edlﬁ @10} or 2):

| nde I from hydr oxyl, hal q
Y(ﬁa gwg Cga% ﬂd w&ﬂ%1WY%neaﬁ@ RE X 8het her
CGR‘SERWB@(RM (cp[?-@;en atomto whi ch they are. attached form

saturated ri 2008/ 099145
wheF0Y gb Kb &I5R. R5 RO R MR arorindpmendently selected from

- C3_7cycl oal kyl (CH2), p, and
h?%rB%JnQa‘ﬁ ycy oaI kyl (CH2),,,- (wherein mis 0, 1 or 2
and oﬂvephamgsut@naéy@prteptahlaIsalythsxsrbﬁt ituted by 1, 2 or 3

subsgy,i | ende eI e d from R; R3is
sel egF E‘ﬁ‘%ﬁﬁ"‘ﬁ?a ounotdsxﬁéjlrwu the(r: ¢l oal kyl and
G asimylelboad;kyl met hyI (each of 5 V\,hl ch is optionally

bst i d 1 r 3 fluor o to : and R3
R et G ekl Crbvae v iRy sy D gh st
hatioagiedakor, 0, aysh lu?m Syl r@ﬂ@yclml@év@ 3hH(e obci.dged

rrng S@t em Oﬁ)tl onal cont al ni ng addi ti onal

9ycleglkyaodkuwd.deash 9EMBIch e%oprt%q%mpw'&g%by by drubstignents
ikidheabtyARR MBS ¢ SaRPE hliddy, Yalb U@ eyl ArifleAbiERyEd.

partial I'y saturated or’ unsat urated rmnocycl Ic.ring

GM?ék@b'nCt falky €O+ twheeein nig, 102 oy Bt RIGONESpt, (RDART SNC(O)

sel e’(% égt ?68(%‘11:&#5 )(?%%‘Q @Ningitr gtl rf%%eiw Qﬁfﬁ?%ﬁt’)&\pgoz_

 (WhdreioRéds €r. xaththirooxlw substiited by k., orcSmubmtge,ntscsyhmed from
@lfl orreth , RO, ROCO, ROC(O O,
j-re g (RO")NC(O) -, (R9')(R9")N-, ROS(O)a
ﬂeRSn aR 1h¢ep9ndeﬁtlﬂseld§9:d%ﬁ@yd,rogeﬁ?9nd CRAKYNSSInally substituted

n and
bRt %P&@Pﬂ%mws?%@%y Bﬁ(eqﬁiﬁ\'é% aygfem#@iq»ﬁl SHfBypsarboxy
ah@ cyah8 oPRY LA RT g dihts QbthtiRe ﬁtr@éﬁr&%m tdWﬁl@f 8y Yle aBhichd form a
saturated or partrally-saturated
4-7 membered saturated ring)];
R? is selected from heterocyclyl, Cs.scycloalkyl(CHz)m-, and Ce.y spolycycloalkyl(CHy) -
(wherein m is 0, 1 or 2 and the rings are optionally substituted by 1, 2 or 3 substituents -
independently selected from R®);
R is selected from hydrogen, C).salkyl Ca.scycloalkyl and Cs.scycloalkylmethyl (each of
which is optionally substituted by 1, 2 or 3 fluoro atoms);
R*and R? together with the nitrogen atom to which they are attached form a saturated

mono, bicyclic or bridged ring system optionally containing 1 or 2 additional ring

heteroatoms selected from nitrogen, oxygen and sulphur and which is optionally fused to a
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menbered ring optionally containing 1, 2 or 3

het er oat ons i ndependently selected from nitrogen,
wo@zeogeiand sul phur and the resulting ring SysPENGB2008/000454

optionally substituted by 1, 2 or 3 substituents

i ndependently selected fromd -4al kyl, hydroxyl,

cyano, trifluoronethyl, trifluoronethoxy, halo, C

14al koxy, C 1.4al koxyC 14al R, amino, NC 1

al kylam no, di 20 N, N-(Cl al kyl)am no,

N- Cl4al kyl car banmoyl , di - N, N-(Cl4al kyl ) car banoyl ,

sguztadkparS(ligysaturatadior sasaky s @pn@ycldnati:hg/whe(rvm dhregesultingirang

%ter% I (ﬂ)tlﬁga]llg tsﬁ%sﬁ é]?ﬁdl ﬂ}glggsé}%fsﬂl%)gtgu %?s 1ﬁ e%?gxgdeg{ly 8 leacfed from R;
R@ad@kkmyndepaﬁmwemteaymmydRayl hae oxandirlRQLy, cyan®

cficraman, ok dapSor i LR, RSy BE IRl

(th)dgfb el (Ly.- %E&ﬁi;ﬁd OftdS QFR’fW@(fO)XXRg y(RE N»soz- R’SO,N(R?)-,
q; Jcarboxy and

g e R beioma Lifstin e Py pcspany eroups
a%ﬂtlgﬁ‘ﬁiﬁlﬂsed 4P 5ikdnl U B@cgroggl bi mt&ﬁé@%aﬁtaﬂ%aﬁkﬁt&% br 6-

groups and n available ring” nitrogen
membgradeing rootxivqally g@rtsmpmw Ronj3 hetaoatm indgpendersiyeeldeted frgm

o o8 asman oot B eesiKRE B oot B Briongly supsinsed by 1.2
o] svltatituonty (ﬁdepdnqu/dtl,y salettad frol-Glalkkyll kydrawyl, vganodirifii@romethyl,
2008/ 099145 P 008/,000454 ., 2 L N ) )
BRI C AR GarORG BIbTeg:y flkptamino, di-
NLN‘(@hJ&M&y))@ﬁhixbamlbalkylearbérﬂbﬁy(ﬂl3@ )& walkyl)carbamoyl,

C14al kélgS(O) (wherein sis 0,1 or 2)]; R

GRS o s A SaMd s bR 8 T o Blibst t ot oul by

RE.is %d@ﬁen@enﬁk Haé&e@ﬁml _salR1ioptiéhatly Eﬁﬁﬁtu%rﬂﬁ shydroxyl, halo,
4cycl oal kandi yl ,

Cctsalh@gye%‘@ﬂanyyanaene -C(R12) (R 3)-, -

3 0) n
32'%& Rli %)rrgxg%ﬂér@gl}t? sgleat[e%g }Bfafo&ergﬂ?d% 3)afkyl (gﬁ’éﬁﬁ{llﬁ"
sastittsddyolal . erahsiibgtituents independently selected from hydroxyl, halo, C,4alkoxy,

g% | o %§5anylldene -C(R16) (R 7)- or - C(R 8)(R
8%’%@) © wherein R12, R13, R14, R15, R16, R 7,
Rl 8, ARi9 ,pheR&Dor&fed:r(myl ringethie I’pﬁﬁg@ Bﬂ&ll’drb@tyl&eig&ﬁmgd)pﬁd&@ﬂy

SRS i) Abris Bt 2 Ss AR eumsap on g vaijable ring
rlitkigkh 81 a Kty 1Qdro typd is of forrmula (1) wherein:

R :sslndaf:pesrldgrgtllyeselgcted from C, alkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, C,salkoxy, C,.4alkoxyC,salkyl, amino, N-C, salkylamino, di-
N,N-(C,4alkyl)amino, N-C; 4alkylcarbamoyl, di-N,N-(C;_salkyl)carbamoyl,
Ci.4alkylS(O)s-, Ci.4alkylS(O)sC,salkyl (wherein s is 0, 1 or 2)];

R'' is independently C,.salkyl optionally substituted by 1, 2 or 3 fluoro atoms;
either X is a direct bond and

Y is a direct bond, Cs_4cycloalkandiyl, Cs4cycloalkanylidene,-C(R'®)(R'")- or
-CRORP)CR?)RM)-; or |

X is a direct bond, C3cycloalkandiyl, C3_4cycloalkanylidene,-C(R'3)(R")-,
-CRDHRHCR™YR")-, -CH,0- or -CH,S(0),- (wherein tis 0, 1 or 2) and
Yisa direét bond;
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R is Cl.6al kyl, C2.6al kenyl, C2.6al kynyl,
C3_7cycl oal kyl, heterocyclyl, aryl Cl. 3al kyl,

whedosnemanyl C _3al kyl, C3_7cycl oal kyl C1_3al kyl , PCT/GB2008/000454
C3_7cycl oal kyl C2. 3al kenyl or C3 15
7cycl oal kyl C2_3al kynyl, [each of which is optionally
substituted by 1, 2 or 3 substituents independently
sel ected from C1. 3al kyl, hyd2oxy, hal o, oxo, cyan,
trifluoronethyl, Cl1_3al koxy, Cl_3alkylS(O"- (wherein

“%Gi@sragm Fé?) R 3)6 RES;?\I( R dﬁgﬁ)ﬁg;e%er)ldl\legt(lgelected%im
h@ﬁ§§%ﬁ&§ oaéland (R") (R5" )NSCE (wherein R5 is

onal ly substituted by 1, 2 or 3
subsbnaplmnhazcea&daﬁytae@pfabbmlﬂmeifeyﬁr oxyl, halo or cyano;

o o T SRR CEUERHEC, Lo 1,

Qi a3inglelwhilt uent s |ndependently sel ected from

hydroxml hal o, Cl 3a kox% carboxy and cyano or
Ra i rsikyl Gaeallifayl, G- Ww'e Y FIoRfk R Bftt%fﬁﬁcb’lvﬂﬁ}"@hﬁ“%ay

: h@tel%a@ﬁélaﬁwﬁcﬁ fy@]o@lk 1 Zallfsff'"@%)fc%a@ﬁ@ ﬁfk%ﬂlylrok@ 25

IS selected eteroc cl oal ky CH2)m

7cycbmu;y@ salkywil )[é%ﬁbloéa’h’@ |1S(czmyalky substifitied by h 2rari3ssubstitients

oGBS LRGP L OB SUE I BUOShAd HlB 2

0, sallemlyeCt. ;atkylSwm hylmhr@gem 0,T12 éas)kgfccomgéoy ¢R )@Rfk’)NC(O)

R R L3 ARIET ONE T Rk o s Bl R0

(whgehREris Bf_talkyl bgtionhlly eyshutad Byn tDoﬁMHubhltﬁdmﬁsyseREted from
é h forma saturated nono, bicyclic or bridged
hydragylshale eieyaptieBhal Iy containing 1 or 2 additi onal

RFTand RT GEah@pLRIE!P QI RESHni ﬁm%éhtaﬁdw?{&lky@ V\%%Qll)aﬁf@stltuted
bzdgghur and which 1s optionall used

pobHbasueRtTInderEodeatly od aged f¥<zn hydroxirlahade) Cipalkexyagarhoxy
aﬁ@&%ﬁé‘%ﬁﬁS Qhd lﬁ"'stag HhaLaE tf;@ms%e%'a% {d wgcmg Q;egmgéyh@% form a

resulting ring stemis optronal stit
477 memb@ed satwrated veghl;s i ndependently sel ected from R7;

RhR?ﬁ s%negtegﬁo?t{ ﬁetéb&?y%&? y”ggr]# lo\élkﬁlﬁbﬁz E,Sragcgre %{)ﬁ%g)hgoéﬁ%gﬁ’z)m-
e I ot St
"E%e‘;d%‘gg' % E‘éﬁé%%’ 02N( R9") - '

RC R9%e)ec R fx)oNQﬁyG}dﬂ(eRchaucyL CRbaMalkyan ek preakylinethyl (each of
[wherein the ¥6band heteroar%gpgroups are

vehisty 13 ARt qnplly ﬂ@é‘b‘“ % 1 phehnifluorpa aryl or a
REahditBb hé?rwxﬁﬁﬁé higtbhohr R6th Hf@ﬁl@ﬁj th%y aﬁrattgcheﬂ?émle{ &flirated

ring optionally containing 1, r~3 heteroatons
maggeperedie ar bydasd riag systent qapjwpally contammg 1 or 2 additional ring

heteroatoms selected from nitrogen, oxygen and sulphur and which is optionally fused to a
saturated, partially saturated or unsaturated mondcyclic ring wherein the resulting ring
system is optionally substituted by 1, 2, or 3 substituents independently selected from R’;
R®and R are independently selected from hydroxyl, halo, oxo, carboxy, cyano,
trifluoromethyl, R’, R’0-, R’CO-, R’C(0)0-, R®CON(R”)-, (R”}(R*")NC(O)-,
(R*)(R®”)N-, R°S(0),- wherein a is 0 to 2, R”OC(0)-, (R”)(R*’)NSO,-, R°SO,N(R®")-,
R*WR”INC(O)N(R®™)-, phenyl and heteroaryl [wherein the phenyl and heteroaryl groups
are optionally fused to a phenyl, heteroaryl or a saturated or partially-saturated 5- or 6-
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ni trogen, oxygen and sul phur and the resulting ring
systemis optionally substituted by 1, 2 10 or 3

wa@asiotiwent s i ndependent |y sel ected from Cl- 4B RGB2008/000454

hydroxyl, cyano, trifluoromethyl, trifluoronethoxy,

hal o, Cl1-4al koxy, Cl1-4al koxyd 4al kyl, am no,

N- Cl4al kyl am no, di- N, N-(Cl4al kyl)am no, NCl

al kyl car banoyl, di-N, N-(Cl1-44l kyl)carbanoyl, C I

4al kyl S(Or-, Cl_4alkyl S(OrCl_4al kyl (whereinr is O,
1or 2)], RO is i ndependent |y sel ected from Cl - 3al kyl
mepibersd aing ppienaly renfaividg By2 pydhesxrpatomp midependergly selected from

SASEL R ELIE B04EF 0  8  fc 1,
opbgmhsnmbﬂlty 1ndspzdné‘fdtlly lsblgci?dbfroﬂl QG AdkylSlll)giuiro]@l, icyarentrgluoromethyl,
RIS, "ole 3T s8R Satur Byt poink kgt gpino, di-

NIEL{(Ef_iyYhaminoNy- CCJ@]RyI@El‘BﬁleyIOdl-MNt(QH akycatbhmgylpei ng

optiaonally 20 substituted on ring carbon atons by by
GraalbylyO)s; %eﬁ&s&%émaml Gtherin 25 8i | 9k ri ng

Riiid h@éﬁéﬂdénﬂ?r %l@&é@ﬁ&ﬁ@(%alﬁﬁ %Eﬁ’orﬁ}{ Emr)imteﬁ?%g) h!yéfoxyl halo,

i ndependently selected from , hydr oxyl,
Coyalkaxy, earboxyy gbexsmes hyl trlfluororrethoxy, hal o,

5 AR s RGN o AR ity
st_ﬂisatdtqdl uydrbmﬁognbstlrmms\ipdep@@emgsagdte)dcfmayc&gxy,l, 12, Cy.salkoxy,

N anlac rf()S)) Cl- 4al kyl S(O) Sd 4al kyl (wherein s is
b ! %5‘ Rll is independently Cl _3al kyl optionally
ssis kasphextym belcbtd:war;tl ring (eite pReryll uomeraztrpm:ng betigtdpeionallyisabstituted

direct bond a [ jor ect bopnd, : L :
opging evé%%ff’waﬂka Py, z Q%zﬂgy EfVEP & Ppapilablecingritogss 1) 2
h@t@maryq:F Fb&ﬁl‘@) C(R20) (R21)-; or 30 Xis a direct bond,
GRAcyc kandi yI C34cycl oal kanyl i dene, - C(R12) ( R13) -

R oepefizp 9(rm5§n-4alky'chr2® yreoyaigy friffugjqrocthyl,

I -
iflpeaidly sh%éb/' Oty LBy CYgli31 Aol K¢ p@fgﬁ?ﬁml%od‘

N%N (€ -satkyh)aming, NgC: ‘ﬂkyl?carbmgyl P N- G@@lﬁﬁﬁammoﬂr e
CMERSEIETe LSl GE e ey plateny gpc T o @

] Urstlﬂlrtcperdemissc ohlkgbopiouslty substidted by h2 @ 3(fijorodteme; n:
X is a direct bond;
Y is a direct bond, C3.4cycloalkandiyl, Cs.cycloalkanylidene,-C(R')(R'")- or
-CRPRP)CR)R™)- or
X is a direct bond, Cs_4cycloalkandiyl, Cs4cycloalkanylidene,-C(R'*)(R")-,
-C(RHRP)CR")(R")-, -CH,0- or -CH,S(0),- (wherein tis 0, 1 or 2) and
Y is a direct bond;
wherein Rlz, R"? s R'4, Rls, R'6, R”, R’S, ng, R? and R?' are independently selected from
hydrogen and methyl;

or a pharmaceutically-acceptable salt thereof.

In another aspect of the invention, suitable compounds of the invention are any one
or more of the Examples or a pharmaceutically-acceptable salt thereof.

In another aspect of the invention, suitable compdunds of the invention are any one

or more of the following or a pharmaceutically-acceptable salt thereof: |



5 Qis asingle bond; R is Cl_6al kyl, C2_6al kenyl,
C2. 6al kynyl, C3_7cycl oal kyl, heterocyclyl,
w@eaB0913al kyl , heteroaryl C1_3al kyl PCT/GB2008/000454
C3_7cycl oal kyl G _3al kyl, C3_7cycl oal kyl C2_3al kenyl or
C3_ 7cycl oal kyl C2. 3al kynyl, [each of which is
optionally substituted by 1, 2 or 3 substituents
i ndependent|ly sel ected from2@¢l 3al kyl, hydroxy, hal o,
oxo, cyan, trifluoronethyl, 10 Cl1_3al koxy,
Cl_3al kylS(On- (wherein nis 0, 1, 2 or 3),
ARRSEONG BB)-5-hy diORE2) A RBAYNREDpmoy | FRprag Bubiany IREGra26Y ByHbenzoic
S) (RE")NC(O) N(RS ") -, R6S2N(R5")-, and (R5')(R5"
§ 2- (wherein R5 is Cl_3al kyl optionally substituted
4H9-(2-ad@nity| Carbanig - 3-prdpyisul fal ey tr£4b1-f Iy@]lb’bnzbgﬁcmrw
I rc n0' an are independent]y
4321@@3 ogewpglﬁ'ﬂfaevl “BARYL-YhlgeRagieactdy
45{|4§§Jtdykkbh@)@ll Nll'éellﬁyl @arba?no?l') r%%ﬁlfahﬂeﬁﬁr&ol l-yl]benzmc acid,

ependent|y selected from roxyl

4ep- (s?sank‘bxlgiarb@ﬁ%ﬂbiympahalfwhma@l Irdibepanic a9 t oget her
t
AL R R B e T G R R
Hb@epb@y@tyl C3_7cycl oal kyl (CH2)n; , and
| kvl wh ' 1 2
AR KBS B SR 2,0, 2
S $2- adanmntytcart%ﬁloyljde@elmdmpyl-pyrmﬂegn]bdnzformd?) R3 is

L A D o eloBiory b Yol Ly RSV ARt 1 o

Slﬂb%dyctoﬂé)@lankéYhyl—carBarﬁdSyIﬁS-ﬁ:&dlé}j’r@pﬁ-tp?fﬁ‘éblrl Fbeanslc Bd;
garmr\mth he mtro%&&atomto whi ch t he

f2-axHeRIomdrnk(hhydien kpdnanpiblserbampyipyrazel- wﬁbwalg aeid;
2t[l4[[@ (e;&ﬁih%mleﬁﬁdnwmtﬂ ﬂ(roﬁﬁﬁﬁlﬁh?l‘-ﬁl@az%l @Iyl]BhéSﬂbéehQ Bal;
oatons selected Tromnitro oxygen and
2s[6+[gﬁzxﬂdmmrhqmqy§ -Sopropdsiafanyl-fymazelt L 1 phenyﬁmem adidid,
t
4%- &El@héx éﬁa}@rgﬂ ; ﬁrr?g&lﬁ&ig%% @{/ ?%o??nﬁg&gg{ %J:ﬂz%}c LY
3g¢dhrytioherybdrhamogl- 5-ﬁl;opgalsulﬁinslﬂmsuol-lllfmrhsthylmﬂeqmwdxemlt 'y

| ected f 7' d R7 d ..
S8 G r 2 s P TSI By i
4t [a(hdaneh el Viyd rbarin®l)- RRP£opy | siRSCH- p rRC[ Q) llﬁcthyl] benzoic acid;

e S 0 Forer Dby acd

antMSFBam i 3
AR TR Samon T PPNy c)clopropyDpyrazol zzlﬂ?ﬁ“‘f‘aﬁz?e. \

%[ﬁéZﬁH@ﬁ tylggbrmptled- mwenfgkwp@l Laxlbepgeiq asidil |y fused
o
4F{eq(2@ag@3ylg@bmml) -3$gropan-2-ylpyrazol-1-yl]benzoic acid;
4-[4-(2-adamantylcarbamoyl)-5-cyclobutylpyrazol-1-yl]benzoic acid,;
4-[4-(2-adamantylcarbamoyl)-S-methyl-pyrazol- 1-yl]benzoic acid;
4-(5-tert-butyl-4-(cyclohexylcarbamoyl)-1H-pyrazol-1-yl)benzoic acid,
4-[4-(2-adamantylcarbamoyl)-5-cyclohexylsulfanyl-pyrazol-1-yl]benzoic acid;
4-[4-(1-adamantylcarbamoyl)-5-cyclohexylsulfanyl-pyrazol-1-yl]benzoic acid;
4-[5-cyclohexylsulfanyl-4-[(5-hydroxy-2-adamantyl)carbamoyl]pyrazol-1-yl]benzoic acid;
4-[5-cyclohexylsulfanyl-4-[[5-(diﬂuoromethoky)-Z-adamantyl]carbamoyl]pyrazol-1-

yl]benzoic acid;
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20

menbered ring optionally containing 1, 2 or 3
het er oat ons i ndependently selected from nitrogen,

wozpgemiand sul phur and the resulting ring SysSPEMGB2008/000454

optionally substituted by 1, 2 or 3 substituents

i ndependently sel ected from Cl. 4al kyl, hydroxyl,
cyano, trifluoronethyl, trifluoronethoxy, halo,
Cl_4al koxy, Cl4al koxyd _4al Il , am no,

N-C 4al kylamino, di 5 N, N(G alkyl)anmno, NC

1. 4al kyl car banmoyl, di-N, N (C 1 _4al kyl ) car banoyl

4¢fa- (Zaﬂawars(l@)rlvamoymikayclkgne&i(y@lkfmyhbm:tol(lMbﬁmmm acid;s 0,

metl}yrl 4ﬁﬁq ?/52 an a?bdatnﬁ)aﬁ cyhy ﬁx sﬁ%z}nﬁgﬁ))%z’gz%m&fi]g%%loat%l

m'.bﬂryﬂ) oX§y- cho;ﬁeyl@/ﬂ‘snlfaBQA [[(RB3 S5 chyBRDk Y- 2aadembrigidqetrgieyt]byrazol-
ected from hydrogen and Cl_3al kyl optionally 10

§’ §15%8 Gt ed by 1,2, or 3 substituents independently

498l[pe ﬁﬂlofrdr@émmﬁaQ&yrhamﬁﬁiaﬂ)am@u%adrk;gxwfanﬂwrbﬂm -yA®enzoic

cyano A is a phenyl or heteroaryl ring (the phenyl

agifl; heteroaryl ring being optionally substituted on

4r[hr(9){c(l:(ﬁlre Ear p).(y %peﬁtglsglfﬁ{ge?yMI gh %1@&% on an

availabl e ring tro eroaryl group by R');
448- (mhesylmbmwh)d%mcﬂqhes:elBléfameld)yfrmhi@h]hsaiza |agid;

O 1B S S0

4Pﬂ4¢1-aéahd«wlwﬂ>amyl)d5 ethNSIMfz(ngﬂ ﬁyrmn kwl]))enmmmdw c

s Gatui e Eovn, S el s ARG ¢ 1

40 4-(3-nthaddul fold’l-ddsmamaeperddainbil) %r&@nslﬁwanmyta@aaﬂ 41y-
substituted by 1, 2 or 3 fluoro atonmns; Is a -
bgrzoracidiond; Y is a direct bond, C3 4cyc|oalkand|yl

4%(%1%%%%)5%(% 6@53%2170 %Bfal@ é}?gzl—)gl Il](r)l(;:gltethoyé}rr] -benzoic acid;

(2{@9@%1@@%0 -5-tert- bdtyl pyrazol 1-yl]-3-methyl-benzoic acid;

4%%%@@1\@?@%@‘3% 5%1@12%%? lﬂ -2- %ug(oéslethyl)benzmc acid;
ofwherein t is O, or 2) and 25 Y is a direct bond
Ay
3B n vl %%en{ﬁu%fgwghv'éﬁwr%“ RiPSteis Sy
met hynpther aspedd bﬁmrmfeeaﬁt hmhﬂlqn ;ﬁa\dﬁq@taaubcbcﬁssstaf i)repzh&fgaof
ntion, suitable canpounds

O o R G ors ehabretyiealy adsSeppblR LRGSR Srocets

(&nhaeﬂl vf@ﬁatﬂé grRup RE, MRS th&Mide ¥paerapisalebifedialfbrmula (1))
t hereo
comprises any one of processes a) or b):

a) hydrolysis of an ester of formula (2):
o
N R2
\
/ \ R3
N
“N C\
R20_ X< ,\'( R
A
o
)

wherein R* is an alkyl or aryl group; or
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I n anot her aspect of the invention, suitable conpounds
of the invention are any one or nore of the follow ng

wo@ro0s/ophias naceut i cal | y-accept abl e salt ther eof PCEMGB2008/000454

2008/ 099145 PCT/ GB2008/ 000454 24 4-[4-[[(1 S,3

R) - 5- hydr oxy- 2- adamant yl ] car banoyl ] - 5- pr opyl sul f anyl - p
yrazol - | -yl]benzoic acid;

4-[ 4- (2- adamant yl car banmoyl ) -2 pr opyl sul f anyl - pyrazol -1
yl ] benzoi c aci d;

-yl

4-[ 4- (1- adamant yl car banoyl ) - 5- propyl sul f anyl - pyrazol -1
byl ] bemneding Zaioiagpmpound of the formula (3):

4-[ 4- (N-cycl ohexyl - N- net hyl - cananDyI) 5- propyl sul fany
| - pyrazol -1-yl ] benzoi ¢ aci d; S R?

4-[ 4- (oxan-4-yl car banoyl )-5-prag ﬁulfanyl pyrazol -1-y
| ] benzoi c aci d; \

4-[5- propyl sul fanyl -4-[ 3-[ [(t flugponethyl)phenyl]py
rrolidine- | -carbonyl]pyrazgf yl ] benzoi c aci d;

4-[ 4- (cycl ohexyl car banoyl ) - 5|cyc|é&ropyl pyrazol - 1- yI]
benzoi ¢ aci d; PSS

4-1 4- ( 2- adanantylcarb&hnylf 5-cycl opropyl - pyrazol - |

yI]ben20|c aci d;
&1 adanantylcarban%¥l)-g-cyclopropyl-pyrazol-l-yl
qltb@rq:z pxy groipl: wherein Z is an functional group capable of conversion into a
.ohexyl - net hyl - car banoyl ) - 5- cycl opr opyl - pyraz
(%ﬂ%%yyf%ggnzoic acid; 4-[5-cyclopropyl -4-[(4-hydroxy-
ahdﬂadaﬁuhfyhkoanhnﬂnyhbbyrazol 1 yl ] benzoi ¢ acid; 10

ik LY bORE Y e RLRATIN i SaRARPY R B e AR
1Qr&ﬂoﬁﬁg£@qﬂ&aﬂmg%ﬁhﬁgrbanDyI) 5- propyl sul f anyl - pyrazo
-1-yl] phenyl] acetic acid;

‘Hl?ﬂﬂﬂv%F%ﬁ@%WFEarbanoyl 5- propylsulfanyl pyrazol - 1-yl

10%%1'11% a%ﬁifﬁﬁb&m@ﬂlydacceptable salt thereof.
3-(4-cycl ohexyl carb an?y r opy sulfanyl-pyrazol 1-yl
met hﬁxymgl@ﬁgﬁﬁoqu;@p@ ofa compound of Formula (T) into another compound of

nﬂlﬁlraQ %@Eﬁ‘ Fﬁ;@@x 0 thldsE BLRATRNA ard TR bAA B¥up AMERER ersions

enzol ¢ acl d;

- 54‘*[ “"*l(yeldwmn h)edw@annahmvgwbl)’mamrdapw eutdwtin, apg/pafngher

ljﬂnct%wx?lggtﬁod‘%rgastatgﬁ?rég? 3(2113 ysrlsh 2. atmel tal cata )yrsgdz %qupl_ll_n%? IOT
dmehﬁphlbc diqﬂﬂi:ement reactions.

A s R R é{esgmcesées B )>41@Ca>;%(',lﬁ,evr°pv' ) pyr

4- b[ 4%&13@(1@ m@tby Ic&ﬁe@ aiaintorcithénseldap@ adit conditda® depkndidnt on the
enzol Cc

‘W“{rﬁ(’f(t be ﬁ?ﬂgm}iﬁc 2Py drrisally maychespmisg oy endenbasicicprdigens, for

e‘iaﬁﬁledvlth aé]ueous sodlum h rox1de usmg a suitable solvent such as methanol for
amant yl car - 5-propan-2-yl pyrazol - 1-yl ]
d@;@m@]@ "Eym@,llm the reaction is carrled out at ambient temperature, however some esters

Iﬂ%ﬁ[ I%Ql(l?& &&SE@%WgWCR)WX b? co?lv&}f%hﬁmé{itwgp%g @)%a%p"lelat%rluperatures
mm{/een @a-lad"mmpm obsuitayle Valiendot RY| ingydeaneahyllethyl] toesbatyl,
%Ienylabenzyl and paramethoxybenzyl, particularly methyl or ethyl.

Compounds of formula (2) may be made by processes known in the art and typically

by reaction of a compound of Formula (4) with a compound of Formula (5):



4-(5-tert-butyl -4-(cycl ohexyl carbanoyl)-1 H pyrazol -
-yl )benzoi ¢ aci d;
wd2q0drn9A4mdamant yl car banmoyl ) - 5- cycl ohexyl sul f apgt/6BRo0am00454

ol- | -yl]benzoic acid,

4-[ 4- (1- adamant yl car banoyl ) - 5- cycl ohexyl sul f anyl - pyraz
ol- | -yl]benzoic acid;

4-[ 5-cycl ohexyl sul f anyl - 4-[ @3- hydr oxy- 2- adamant yl )carb
anoyl | pyrazol -1 -yl ] benzoi ¢ aci d;

4-[5-cycl ohexyl sul fanyl - 4-

[ 5-(difluoronet hoxy) - 2-adamantyl ] car banoyl ] pyrazol - |
- yllbenzoic acid; WD 2008/ 09 4%YHEZ3GBZOO8/OOO454
25

-cyclopeptyHNuf?%nyl pyr a
zol -1-yl ] benzoic acid; nrgh

4-14-(1- adanantylcarbanDyI)NS cyblopentyIsJF%anyl-pyra
zol - 1-yl ] benzoat e;0_mepdy! R? ‘
4-[ 5- cycl opentR2ZUl Tanyl A@/[[(l R 3

S) - 5- hydr oxy- 2- adamapit yl ] car banoyl ] pyr azol -
1-yl ] benzoate; 4-[4-

[ 5- (difluoronethoxy) 2- aggmant yl ] car bagyoyl | - 5- propylsu
Ifanglpyrazol -yl ] benzoic acid;

A-14 Q@yémh@s(wscbﬁ anariashus by dissee repvmentypf sxiers aniilanyines a7
= I 23
a%r[l%ftp% 3]y | hex&lsgcgf . %al}m gstgr %ou to an nterﬁegmefcghbyryhc acid %)llowed

5 by cdnvyeht]idmahzroidc cauplidg reactions. Methods and standard conditions for orthogonal
refmtgval ?%B Oheoﬁ)xgs/ are Etlagv&annlyersonsg Hé:d hhexaw ‘foarre%am glf)[{lyls ¢ yl and
R4 ifs der(-Butgl] aﬁ?’anztwttmrebmamlaavsd aitdey hddik tamdifionsyr azol -

y I']1b i@&a@ ac iﬂ%ﬁa'& be W‘ﬁt insa %tflm palyent ﬁ'l’ﬁbl as &gﬁhg)igpetlj_ane for

exéfhﬂl@ Gv'iﬂ-’l @heCadaftiof of a sultable coupling agent (or combination of agents) such as

- met hanesul f onyl - adamant an- 2- yl car banmoyl ) - 5-pro
H‘gﬁg and l"ala &1 fop g xamnis, _op lonally jn the prepruge of 4-suitablg base such as
txéfetil at{lgae %fiﬁ’g‘ﬁgﬁ_ 1¥¢I)e E%?%H;giél f))r é(aﬂlbﬁtpﬂ/ﬁ&gllfy%ylleaaﬁf)ﬁ aZ&kriek out at
amb[e«nt Q@de@dmmgﬂlraiwbamw 9 66°G.er t - but yl -pyrazol -1 -yl ]

4 [ Z%%)Br\él) d%@ﬁg ﬁ)r@gﬁ?@gwﬁ%h %IS A5 sulphB owgerﬁ )% rélérogen atorP ]may be

maﬁe by pidckiser lowphhiy th)ekaerand typically by reactionk a compound of Formula (6)
ada nt.an 2- r.banmo trifluoronmethyl)-1
13 “f—f—W?p ?Sﬁ"gq a?/?ﬁpﬁéﬁ?ge Igav %’z’up ot her aspect of the

present invention provides a proceads for preparing a
conmpound of forrmula (1) or a pharmgceutically
accept abl e salt thereof which prog€ssR24wherein,

vari abl e groups are, unless otfpeny se specified, as
defined in fornula (1)) conpNSe py one of
processes a) or b):

(6)
wherein L is a suitable leaving group, for example halo or triflate (in particular fluoro or

chloro), R is an alkyl or aryl group and R* is either -OR> or NR’R’.

20 - Displacements may be carried out for example using a suitable nucleophilic reagent,

for example propane thiol, in a suitable solvent such as DMF for example in the presence of an



20 a) hydrolysis of an ester of formula (2): 0 JNR2
R3 NI~ N\ | 1 R2OX-"YR Y O(2) wherein R22
wo g008/09€akkyl or aryl group; or WD 2008/ 099145 PCT/GB2008/000454
PCT/ GB2008/ 000454 26 b) converting Z in a conpound of
the formula (3): 0/ RR NNR3 NQ zI "XA'Y RL
(3) into a carboxy group, wherein Z is an functional
group capabl e of conversion38nto a 5 carboxylic acid;
and thereafter if necessary or desirable: i)
converting a conmpound of the fornmula (1) into another
apmnp@ﬂnmblasg,ffm ¢xemplersodium l(ex;meth'ylidysilmdvc(NiaHMlh‘.‘r)yTypically the reaction
PaPATEh AR Bpelid phOTE B R RERE Rarlilp i requiv

uEnngb:es/a@a‘ orgomnwalishad heatmf, far mmtﬂmthaneraﬁﬁémdt\aee@m) 100°C.

Into %ngwn%g 0? g)rqgulaqg rggy be made by processes known in the art and typically

5 by functional group interconversion of a compound of Formula (7).

0
R24
[\
N~ ~NH,
|
Rzz/o\n/X\A/Y
0
™

wherein R* is an alkyl or aryl group and li“ is either —-OR™ or NR’R®. v

10 Examples of such processes are known to the art and may be carried out using a
combination of reagents such as fert-butylnitrite with a cupric halide in a suitable solvent such
as acetonitrile for example. Typically the reaction is carried out at elevated temperature when
for example, L is chloro, using Microwave or conventional heating, for example at
temperatures between 60-100°C.

15 Compounds of formula (7) may be made by processes known in the art and typically

by reaction of a hydrazine of formula (8) with an enol ether of Formula (9).

Q
" R24
I+ =
R22/O\H/X\A/Y R25 1\
0o
®) ©)

wherein R? is an alkyl or aryl group, R* is either —OR23 or NR?R® and R* is an alkyl
20  group. In particular, R* is methyl or ethyl.
Examples of such processes are known to the art ahd are typically carried out using a
in a suitable solvent such as ethanol for example in the presence of a suitable base such as

DIPEA for example. Typically the reaction is carried out at elevated temperature using
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Formula (1), well known to those skilled in the art,
i ncl ude functional group interconversions such as

whyasodss s, hydrogenati on, hydrogenol ysis, oxXPCUHGBIVS8/000454

or reduction, and/or further functionalisation by
standard reactions such as am de or netal -catal ysed
coupling, or 15 nucl eophilic displacenent reactions.

Sui tabl e conditions for the 22bove processes a) to b)

are as follows. Process a) nay be carried out under

ei ther acidic or basic conditions dependant on the
Migtayaze of conkientional deatipgofiop eXaRE) attiemperatprics bdtivgennflly L 09eC.
R o DA 8 o B S R il or TR gt ing
sEaud&hd asnditink :kmn#/n foahos2 @klﬁa«hmphEart Typical ly t he

R A T LT T ENE by T ——

byIfeicvvRMRBatn &’@lkVtaﬂl'&ﬂlISBﬁForhﬁﬂi(llﬂ};l, for exanpl e at

tenperatures between 30-100C. Exanpl es of suitable

values for R22 include nethyl, ethyl, tert-butyl,

phenyl , benzyl and paraneth $%¥zyl, particul arly

met hyl or ethyl. Conpounds” of mul a (2) may be nade
rt and typically 25 by

by processes known in the
reaction of a compound of RKyrrmula (4) with a conpound
of Formula (5): WD 2008/ 099445 PCT/ GB2008/ 000454 27 O
ORR3RR N + HNQ~NR3 | R2'QX'AYRL O (4) (5
Such reactions may be carriedObut by direct treatment
‘ﬂ%“%ikeggl e}ﬂoﬁﬂi&ﬁﬁR@P alternatively by hydrol ysis
3 est er group to an internedi ate carboxylic
CI d Eﬁamplow\ﬂdsuﬁh pycassaywarknoondd thenritced @@l,tmwaﬂj carried out using a

ions Met hads and statna%gtgcdan%

I
BB e bR AP B R TR oo
"JS/Iplchl_lyeﬂhe ir¢actidreis asrkied bwtrat elwaungal tanpéraﬂﬁ‘?e&lsirtg Mich»ﬂava (]3]
cgﬁ%glpgrgi ﬁ%tlég,%%%aw%ﬁg te per%?urgs e?\geteln\ggl 1)60‘% eIgletonltrlles of

formula (10) are known in the chemical literature or may be prepared using standard

conditions known to those skilled in the art.

Compounds of formula (4) in which Q is a single bond may also be prepared by
processes known in the art and typically involve the formation of a functionalised keto ester
of Formula (11B) wherein X represents either dialkylamino (such as dimethylamino) or

lower alkoxy (such as methoxy or ethoxy) and subsequent reaction with hydrazines of
Formula (8)

0] 0]
R,-Q OR,,

R,-Q OR
1 | 23 — @)

THORGb X (11B) \
0O O
0 0 0
D GBS ST W S
R 0”0 | ®* r.a” 07 @R, RQ7 Cl

(11A)
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Am de formation can be carried out in a suitable
sol vent such as di chl oronet hane for exanple with the

wa@odahsooams of a suitabl e coupling agent (or conbCTi@BR@8/000454

of agents) such as 10 HOBT and EDClI for exanple,
optionally in the presence of a suitable base such as
triethylam ne or N, N-di-iso-propylam ne for exanple.
Typically the reaction is calried out at anbient or

el evat ed tenperature between 0-60C. Conpounds of

formul a (gg in which Qis a sul phur, oxygen or

The ketoestars eft formuta gl LiBe aredadwn iy thp clrseisal diseranrs\om miap be peepared

o ALy B RE R GRS S/ ERATM B i

chloadew{th Meldui2/hacid\seeNbr ¢xalnpN J. Drg. R22m1ZD01A26Y 6756)in @iGinert

erein L is,a sujtable |eavin oup, .for exa -
st Sih o i iodordelpit o P SEnctt £ bR it pyERo B owed by
ré&dor 6f thdreadliayt infFmédistt withQd plcalis] HRRP® (s8e Rireh@hiple ORD3:.
or NR2R3. 20 Di splacenents nay be carried out for

C&ﬁ’ﬁnb”é"&s?ﬂ%”a sui tabl e nucl eophilic reagent, for
exanphpoife 8P rillla @) in Whidh @watsalf%heebo%e llﬁégraiso%e She @Rd by
DMF for exanple in the presence of an WO 2008/0 9f45

PRCTYSEBaR08/ 0 §e45And 2yicaly imotvedhecfopaaiion of @rfuestignglised keto

i i sil azi (D i . .

o FORIR () AP e Py B S b iy i

or bveh hlboxy, (stdwves \nsthexg e cthexyd and sibsammyntrexgtion with bpdragines of

FM crlowve or conventional heating, for exanple at
torel%% tures between 30-100C. Conpounds of fornula (6)
ma

y e by procesges gnown in the art and
typi cal | yl_5 by—fstnctijonal| group inte'r_ééanversi on of a
cp@ound ofNABs muRa ORRR, N\ N

(13) l _ — (2
X'
(12)
HNR4aR4b
1) LDA
/ 2) 0=C=NR2R3 o o o

0O O 0 +
R1-Q)]\/U\CI R1_QJJ\ X j)]\ >

R-Q”
Ketoamides of formula (13) are known in the chemical literature or may be prepared using
standard conditions known to those skilled in the art, including by reaction of an amine with
a suitable acid chloride, optionally prepared in situ from the corresponding acid, or by
reaction of an enolate anion, generated by treating a ketone with a strong base (such as
LDA), with an appropriate isocyanate.

An example of process b) is the conversion of an aryl halide into an aryl carboxylic
acid through the use of metal-catalysed carbonylation. Examples of such processes are
known to the art and are carried out in a suitable solvent such as ethanol/dioxane for
example using a suitable catalyst, or combination of catalysts, for example, Herrmann’s
catalyst together with Fu’s salt in the presence of a suitable source of carbon monoxide, for

example, molybdenum hexacarbonyl or gaseous CO typically in the presence of a suitable
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N1 R22 1.10 X~A"Y O (7) wherein R22 is an al kyl

or aryl group and R24 is either -OR23 or NR2R3. 10
wezasphass of such processes are known to the apeT/aBo008/000454

may be carried out using a conbination of reagents

such as tert-butylnitrite with a cupric halide in a

sui tabl e sol vent such as acetonitrile for exanple.

Typically the reaction is calried out at el evated

tenperature when for exanple, L is chloro, using

M crowave or conventional heating, for exanple at

baggnpegoatbinagen pihasesenr @:@mpMMAl’HDK&Em Eupidfélyohe feagtionliscarried

7 esses
ot e ErSRt AL ARER R f Bt Bl RS Bl o
texhpiclat@ios Bmwbeneltobarsow. Iﬁolﬂlmelagpre&)lted By thHdgd\skiilleilih BRé4irt that the

EZW %ﬁ" G{it Willsindng ot atire o1DS PR Rese s il rmpY aloghpic

sallvints w1lQlQn(ngQEh‘Ql to isd1afi8h bf thel bfér, witePmbp bd1RbELerly cleaved on
et hyl . anpl es of such processes are known to the art

“é%‘éfua P%th@ yariéan toivedhe anpEppsigie agidi 1gyithalse be appeqgiatesidiydhose
- sRALY fithe §1’t‘fhrdt &?np%hﬂﬁrb‘? Iforfrfﬁ[a 3( L@adc@ss&f‘ f&”%%?tp@és used
a sultabl e base suc r exanp Typically
tQ descrleecibe symthesis Oﬁmnoeddmftforatulae@év ated tenperature
u5|n 0 O 29 M crowave
c%’ng\%&}}ﬁ) n §é(fqr%fr1 ?OF%&E@ %nge%{edt enper at ur es
bb etacﬂemofﬁﬂiuiltﬁlﬂﬁfuncﬂﬂ;{dha’m ety of fcfrmnm(Bﬂ) Bl araN ennkubetivated

t henj : [ e or be prepared usin
Pyt st Brabhars) bRt e ot e RS T the ot
Compounds of fornula (9) rmwy be nade by processes
known in the -art and typic ||%/R2

- Q)

(3A)

(3B)

wherein L’ is a leaving group capable of being displaced in an SN2 reaction (when Y becomes
joined by an sp3 carbon to the ring) or in SNAr reaction (when Y becomes joined by an sp2
carbon to the ring; optionally catalysed by appropriate transition metal catalysts, for example
Buchwald displacements) and in which optionally involves deprotonation of the pyrazole
(3B) by a base such as potassium t-butoxide. L’ is a leaving group such as chloro, bromo or
iodo.

The reactions described above may be performed under standard conditions known
to the person skilled in the art. The intermediates described above are commercially
available, are known in the art or may be prepared by known procedures and/or by the
procedures shown above.

It will be appreciated that certain of the various substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately -
following the processes mentioned above, and as such are include»d in the process aspect of

the invention. Such reactions and modifications include, for example, introduction of a
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5 by functionalisation of a ketonitrile of Formula
(10). OR24 N (10) wherein R24 is either -0R23 or

wOBRBB991EX anpl es of such processes are known tBCT/OB2@81000454

and are typically carried out using a 10 conbination
of reagents, for exanple neat acetic anhydride and
triethyl orthoformate. Typically the reaction is
carried out at elevated tenpérature using M crowave or
conventional heating, for exanple at tenperatures

bet ween 60-100C. Ketonitriles of fornula (10) are
sidrstitaanti by mdass efanrmirematic substitution reaction, nadpctinn qf selpstiruets,

. . h i it
AR AR SO G R i
cenditing flranch prayedates archecliknepalie the bitemipilacte Baasulkreauwnples of

in the art .and typically.involyve.the formati on.of a
aF e SRS oty SRt the B odeEiidn AT Lo By R epenigated

nitBPEES SRS MtrBdichien ofinAcklydraup Withg( for eXandsie, dh AR MY @ ENA QLwis
or lower al koxy‘%su,ch as net hox(i’/\r or et hoxy) and )

agid psshy avpmingye trichoride) yndes Friedsl Gralls eomditiops; thy igtredyrtion of an
a%%r%ﬂ;gs(ll aBn) eﬁﬁgﬁ%\ﬁﬁg%éd geglg_%%d%@l%’hglﬁ%luragrﬁ%)rﬁ‘?]trllélh\loriae under
Fyiedel €rafy condipes; andohQngrpdRitioo R I@lggengigrogp Martichfpr gxanles of

n?o%ﬂﬁ!ag(?n%]iécﬁudg(az @&Ql%ﬁ /099 Qﬁlx%éérou%czo an amino group by for example,
catalytic hydrogenation with a nickel catalyst or treatment with iron in the presence of
hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John
Wiley and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or
hydroxy it may be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an
acyl group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for
example a methoxycarbonyl, ethoxycarbonyl or #-butoxycarbonyl group, an
arylmethoxycarbonyl group, for example benzyloxycarbonyl, or an aroyl group, for
example benzoyl. The deprotection conditions for the above protecting groups necessarily
vary with the choice of protecting group. Thus, for example, an acyl group such as an
alkanoyl or alkoxycarbony! group or an aroyl group may be removed for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for example lithium or
sodium hydroxide. Alternatively an acyl group such as a -butoxycarbonyl group may be
removed, for example, by treatment with a suitable acid as hydrochloric, sulphuric or
phosphoric acid or trifluoroacetic acid and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed, for example, by hydrogenation over a catalyst
such as palladium-on-carbon, or by treatment with a Lewis acid for example boron

tris(trifluoroacetate). A suitable alternative protecting group for a primary amino group is,
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The ketoesters of fornmula (11 B) are known in the
chemcal literature or may be prepared using standard

wa@ondiogdiehs known to those skilled in the art, PCT/GB2008/000454

including by reaction of an acid chloride with

Mel drumis acid (see for exanple J. Org. Chem 2001,

26, 6756) in an inert solvent such-as dichl oronet hane
in the presence of a base s#8h as pyridine, followed

by 5 reaction of the resultant internediate with an

al cohol HOR23 (see for exanple J. Og. Chem 1978,
farzxapplg, 7 phdaigyd grewp vdiichfroaynhel rampyed byrireatmeohwith ag allgylamine,

fggegl%gle@l?@g ﬂ%%n@l&%nﬁ%y@h‘%{%@red by processes known

I'nvol ve the formati on of a
f uncilisonatle pretclieg grouafor ddydrbxyFgronpisafof &2mphd) en ectym ng)up, for

B L RoR B AT R 5P AR PR 2
aBlaSRAULp, fR @AM béMerh Thy aépaat bd’ﬁ@ﬁ coiditidn® féRtheabloSy 0

0 OO Rl- QO NR2RRI - Q NRZRSégL Y (2) X (12) |
PRotgRLiaRgtuRy Wilygcespargy pany i @c@w oép@t@tlmmp wigy for.
eQampie, %B@yl W'suéll asQnglkaa)ler 2h arbWH- e may ¥t reABY e for Of

formul a are known in the chemcal literature or

enwplbé)niwé@ésﬁéc}m}sa swgfable bape daghchs @p abkaki imstad hydiexide, fer example
llgl{rfnﬁﬁn gr %I}ﬁklhh ggdrbﬂdé I}ﬁte a{lvel% Qr?lujgﬁllll g%uf) ta's grﬂ)le?{yl gl%up

a sui tiona

npy ébp agreel eijfos example, byrhydregan@mmﬁs/pomchtaigpt almhdts or by
E%Ft gncq%oan enol ate anion, generated by treating a

PRETOHE W TROY strong base (such as LDA), with an

appr (Amlitﬂilepﬂot‘e@ﬂl)@graﬁ}efor Alareéb@l’mblﬁp of foperaap s abgstdrFying
t he onver i on &y{an ar hal i e into an ar

SEAPLBL SYATPIe LB 1998 | e ybin ey e el Segle, by
hGdvoRRR Withtd KaBe sueh a8RIdfEn BY dr&M8d) oPfop eRaSASa AbRYyl group which

may be removed, for example, by treatment with an acid, for example an organic acid such
as trifluoroacetic acid, or for example a benzyl group which may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis
using conventional techniques well known in the chemical art.

As stated hereinbefore the compounds defined in the present invention possess
1 1BHSD!1 inhibitory activity. These properties may be assessed using the following assay.
Assays

The conversion of cortisone to the active steroid cortisol by 1 1HSD1 oxo-
reductase activity, can be measured using a competitive homogeneous time resolved
fluorescence assay (HTRF) (CisBio International, R&D, Administration and Europe
Office, In Vitro Technologies — HTRF® / Bioassays BP 84175, 30204 Bagnols/C¢ze
Cedex, France. Cortisol bulk HTRF kit: Cat No. 62CORPEC).

The evaluation of compounds described herein was carried out using a baculovirus
expressed N terminal 6-His tagged full length human 11BHSD1 enzyme(*1). The enzyme
was purified from a detergent solublised cell lysate, using a coppef chelate column.

Inhibitors of 11BHSDI1 reduce the conversion of cortisone to cortisol, which is identified

- by an increase in signal, in the above assay.
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20 known to the art and are carried out in a suitable
sol vent such as ethanol/di oxane for exanple using a

W@ iosaimies cat al yst, or conbi nati on of cat al ystBCT/GBr008/000454

exanple, Herrmann's catalyst together with Fu's salt

in the presence of a suitable source of carbon

nmonoxi de, for exanple, nolybdenum hexacarbonyl or
gaseous CO typically in the 3% esence of a suitable WO
2008/ 099145 PCT/ GB2008/ 000454 31 base, or combi nation

of bases for exanpl e DVAP/ DI PEA. Typically the '

reac lGOmn)Oingis t@abe tiGde weongtdisavlved isvdiettiyltselppexide (DMSQEion@mM

j | t
e S T
obycehl’rm ﬂlukdd&:dmpﬂuﬂdb &vefd thed plated iieblack3840e10flates (Matrix,

}?‘5% Qg WS depend on the nature of the product
d, for exanpl e al coholic 5 solvents will tend

t o | g6 adsay waPlandddue Bfa ﬁ)ﬁﬁv@ﬁﬁi@f)f )il 6bhsi¥BNg Bcortisone (Sigma,
subsequentglﬁg}cl eaved on rk-up of the reaction to

FgplzeDprset %M)aglew&@ﬁcphomhaw(Rpchm%gr@étwapbnmumléw

h 1
(R, DRk 18645 ghidGher-bds ke SATRAUINE, Ryt LB,
ldétiugrrnlm&ﬂ]’]hﬂe(Sig'mi lPesleSDﬁlfsetpUKp DUMJ,SaSny Buse Nk, APOZKH, PO,
addi tion ound of fornul a %/ei be prepared:

198miy)) Wb h S remuangl LBHSDIpging EFh%RWQH‘i‘é dilsgionisi giyaa Gble
afsé.é&'mh(ﬁ)vs( 3@ eﬁMﬂpﬂ: A smt &iQﬁBh Hﬁ? (Bg 1 np (ﬁ)zd?ﬂuﬁ?rpf)f(sé(sck 0

fofmula (3B) to provid e precufrsor of fornu
enyrmRe phs' teﬁT Gonllpound Rde (aSB)ay phte®wereHbcuba@A for25(rBiBuites at 37°C after

9[{ ?rlnpth r?acﬁorﬂvéﬂgo\ﬂpgcg {hgldg i Vﬁrp atbly(ab ff 0. g)mMn qucerrhetanc acid

ac e econes
];*ll;s Canjugzpad mnimd(b(%éS b2 | ll‘)gl)of(ahtﬂcm't@d}l/@ryptaﬂ@iab ¢ien added and

en Y 2. 1s carbop to t
o g s S5pler GRE ey bt 6 s S st oF e 165
afie 620nnt FhahyBld afi®the B8 HR6EONNBLEE baAL Blatdil §h@&EPBALiS plate
and in which optionally involves deprotonation of the

hzole (3B) by a base such as potassiumt-but oxi de.

L' | ThaselBRUIRGhSR G448 tS EEuIAS IEHVALS fopé'a‘eﬁr@or{?ﬁounh g@ﬁgm 7.5,
The reactions descri bed above may be performed er

Micrgsaksofwarsni pithagmpsondidwk/SA) and/or the % inhibition at 3ODM of compound.
*1 The Journal of Biological Chemistry,  Vol. 26, No 25, pp16653 — 16658 -

Compounds of the present invention typically show an ICsg of less than 30uM, and
preferably less than 5 pM. '

For example, the following results were obtained:

IC50 IC50 IC50 1C50
Ex.No| (uM) [Ex.No| (uM) |[Ex.No| (uM) [Ex.No,| (uM)

0.012 | 17 0.004 24 0.005 38 0.007

3.505 20 0.006 27 0.008 41 0.003

0.034 22 0.008 33 0.009 43 0.185

| ] N W

0.161 23 0.004 36 0.004 44 0.005
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descri bed above are commercially
WO noosiog91ast or may be prepared by known procedP@EEB2008/000454

and/or by the procedures shown above. |
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P?( methods using suitable PK software (WinNon-Lin).

Bioanalysis of plasma samples

The guidelines described are for the manual preparation of plasma samples following
single compound or cassette dosing of project compounds to all PK species used within
discovery DMPK. Analysis by open access (LC-MS/MS) or manual approaches (LC-MS)

is described.
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by hydrogenation over a catal yst such as
pal | adi um on-carbon. The protecting groups may be
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usi ng conventional techniques well known in the
chemcal art. 20 As stated herei nbefore the conpounds
defined in the present invention possess 11(3HSD1
inhibitory activity. These Bioperties may be assessed
using the follow ng assay. Assays The conversion of
cortisone to the active steroid cortisol by 11(3HSD 1
0x20- Trapsfecilud blavicplasma tp a veedlroflad mi@asyellepdate) ésihaigwawell)

¢ ojrrpﬂa %_ﬁ}é%l Bf %H EF{%Q Ft%{uiar&r? lut%%g)} Vi%%g%%?el 098{ %f’a? gnce

assay &rnat i ona
Adm Add;ﬁfhﬂtbilanh pimmla EWaolpef thbdeivedls. In Vitro

b &RREDE e Gtk i S RERHR o bl PR ipoomgiml

Cat MNet l(ﬁﬂ)@@%%nda-ﬂ]@hﬁibﬁb tbahé Qlﬁte(l@ QERMHPEdtRA @oncentration).
descri bed herein was carrjied out using a bacul ovirus

e%bréé@é@ﬂmkwgpﬁ§ﬁaﬁ’%@thmﬁﬁgged full length hunan

11 3+[§Qsﬁ1:r S ¥IEBCR Plt)sama-lg?o @1@4%@6 well ptigs purified
froma detergent solublised cell ysate using a

c dppédd sulahethanob 6 lcompoundhieicpéh @frthe BK samplRHSD 1 r educe
t h
i ggngf?%}‘eggﬁﬁc%g fog’fﬁlufé%ﬁs adWel Ba?xeﬁ%&tv'lofté’% rﬁlmc s

I'ncrease 1 n above
as@apilumtﬂﬂ'@ﬁﬁﬁﬂ%dﬁd HETddSBIIDSb DD ttohs oBékpé?cIncpcnmndBration

to b tes were dissolved, in ul phoxi
onely 0P8 ARl T orbERer £y mad e e
C ont adneertghtibfe OMBEIilavolld Beodilhtddhe200i ta give as&gitﬁl solution).
tratjo ed conpou ds were ated into

conc Dilu

bl o Add % S%Fahqmtépé%lamwh atehdd o ﬂfﬁ* AY Tormufgtion to
as s aphrdesT tikeAklisedpQi tvith 'F’OafoﬁﬂﬁlﬁhonVa(ﬁh YeRaifihg 3 %lls

consi sting of corFlsone ,  Poole, Dorset, UK

16/@n Rgecipiptg @&@D@Wé%ﬂgi)‘é acoRifide eansRIOE £ Project miawd
NADPH ;e hapls@ Ea? thgle)%’ gﬁ flibratd ’\%%o cl% gmbformulatlon samples.

gl ucose- 6- pho rogenase agnost i cs,
12135 ypm leEDF Ala(eswgnwenmfog@lon Bbt,800g fotl) mimitds., assay

bl'Ilf f ,%r FbDQF(/)t%ﬁzsugfnatarjﬁqg m\épweli’lH F ?ml & %v%ﬂg;ia@eg(g%e following

11(3 anappropriate roh to
VIabbhwnﬂqﬁsﬁa¢shmﬂdmekmﬂﬂn&Nﬂﬁﬂhﬁh@ﬁdhtSUItable

di | uti |Iut| n st ock enzyne]
p|U§AP§s%g§%ﬁ€§b#bN@ é@?ﬁ &? ‘e i ncubat ed

f or6. Bér dHalybik 08 trifle quad sw‘tér@sr add\ho(mhwhﬂeﬂm}tﬂ@gra@@)% EdRR sample.
was stopped by the addition of 101 of 0.5nM

gl yc SR Pnic acid
17. Add 100ul of the 100,000ng/ml stock of each of the standard solutions to the 2ml

plate and add 900ul water. Add a sample of internal standard to a further well (see
plate map). These are for compound tuning (denoted on the plate map as tune
solutions) |

18. For analysis on platform systems: add 100ul water (HPLC grade) to each sample.
Gently mix.

19. Manually tune all compounds using compound solutions prepared to 5,000ng/ml
(add 100ul of the 50,000ng/ml standard solutions to 900ul water)

2.ii Cassette dose analysis

2.iia Preparation of calibration and QC samples:
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pl us conjugated cortisol (XL665 or D2). 10l of
anti-cortisol Cryptate was then added and the plates

wg@eaBmg1and i ncubated for 6 hours at room t enpPCHGBR@S/000454

Fl uorescence at 665nm 15 and 620nm was neasured and

t he 665nm 620nm rati o cal cul ated usi ng an Envi si on

plate reader. These data were then used to cal cul ate

| C50 val ues for each conpourdd (Origin 7.5, Mcrocal

sof tware, Northanpton MA, USA) and/or the % inhibition

at 30 » Mof conpound. *I The Journal of Biol ogical

Noitgs nff og caspstie\dobing A8e amipur 6f mpiharicd 65Bired EHES tRHI mg/ml stock will

RO 5 o Bloet A GREND: MBI QRLP] cal Ly show an

ess erably | ess than 5M
For. Adanpdu of ¢dek |fnplthiasreckgequarsditd sviwer e obt ai ned: | C50

0 I S:ﬁtedmmreg ng(uglf%k% a2 l{ﬁl\%dg yfkil\%toﬁgso'\@@e Gf b@l\g (uM

3. ﬁoﬁerz&npalmﬁhé%zt s 80Br didgle cOpound afald3(sieps H- Qﬁgoos
0..009 43 185 8 161 23 0.004 36 0.004 44 0.005

23p08y mmr@@#ﬁmmwahswppes gimif Quantifisation(WLHRR
di g PpAYsre LrinmP k&llb‘?;ﬂlogfcumWQt]sambﬁpa@Jboae %& 1— 6I)—_'X

concentration of npound X.
No2- EBosfor £50ul (e 2@0)9%521( SB@ple@mﬁweeﬂ tl@ﬂlUILQQQG 25

30° o n it piSnd s o Reroghiq Pt mg Oyt
6 80508. 84:k80 n@t]: of theQHlutioh ®dde19 90 31 105 43 97 8 94
20 gq}angfe} 90?1'11 of al émagligggﬂg %arr?p]lesss 97 45 94

5. Prepare all formulation samples and extract all samples as described above. (steps 8

- 16)

Note: Upper concentrations used to generate the calibration curve may be reviewed,
however, care must be taken to avoid saturation of the HPLC column or MS equipment. It
is for this reason that dilution of PK samples is recommended. '

2.iv In cases of poor sensitivity (high Lower Limit of Quantification).

Note: High LLOQ is taken as when most of the plasma concentrations lie below the lower
limit of quantification or where the LLOQ is greater the 10ng/ml. The following methods
should be applied when either of these scenarios is éncountered.

According to a further aspect of the invention there is provided a pharmaceutical
composition, which comprises a compound of the Examples, or a pharmaceutically-
acceptable salt thereof, as defined hereinbefore in association with a
pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid aerosol), for administration
by insufflation (for example as a finely divided powder) or for parenteral administration

(for example as a sterile aqueous or oily solution for intravenous, subcutaneous,
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10 84 22 98 34 100 46 98 11 82 23 102 35 94 47 90 12
92 24 104 36 89 The oral bioavailability of the
weoorpoemds of the invention nmay be tested as POI/GB®S/000454
5 Determ nation of Bioavailability in PK Studies
Conpounds are dosed intravenously at 2ng/ kg (2m /kg)
and orally at 5ng/kg (5m/kg) in a 25% HPBCD in
sorrensons buffer pH 5.5 for3ul ati on. Bl ood sanpl es
(200ul ) are taken Predose, 0.25, 0.5, 1, 2, 3, 4, 5,
6, 8 and 24 h post dose for both routes and pl asma
igragpacwa or yrapwstuldrfdogieg orom a sEBb@sitery Sampdtalsiosing). In general,
anal §ed.as belowﬁlak ga[anetersfgpéearance, 10 vol une
COPPETAE I {ATB U DIGIR0 8 WA S act i on absor bed
et c. Thatemmaitiond aitthelinbehtivh atastde dbtakiéd B chodstisngi pigcedures
sthNePﬁSthueanNm-UEgi&oaalys of .
U3nR SPRY CRGN3] RErmreutiral arsimisnis Wa Seowphepd Thys, qompositions

iRFBea forRirARSE by &dhtd, 6 XamPleSMEr fforé b RWeNGveching! €
conpound or cassette dosing of project conpounds to

flavourmg agd/erpreserypgizeiagentshi n 15 di scovery DVPK.

Anal ysi aR 1 = MR on ine
ppr Saabl o tPROUASAE IS chabie Uit B e TR Fhmplagon include
fRCRAGBIRODST 00@&4E4uctEs ladBat odiusn darbdvlatecealciirs pRosphate or

neric Extraction Method 3. Exapple Sanple Lis in
N oot A5 RL B Rreionmé A SR o trdh ol
aeidgdbifying eganGhacikss stdich; AbciepiingrngentCiich as magdesiumBadaedte, stearic

AR S BT ST oaneL Sk eDr g &
afifi-onRihts Bhél BSséIrbie pEENUsH1Et forahsions Hhy € 8fcodl br coated either
t(? r6n-o\(li\iefyll {heleldziistinetggreﬁ%olfllséncli ich%séubsequent absorption of the active ingredient within
the gastrointestinal tract, or to improve their stability and/or appearance, in either case,
using conventional coating agents and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is
mixed with water or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered
form together with one or more sﬁspending agents, such as sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents such
as lecithin or condensation products of an alkylene oxide with fatty acids (for example
polyoxethylene stearate), or condensation products of ethylene oxide with long chain
aliphatic alcohols, for example heptadecaefhyleneoxycetanol,- or condensation products of
ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with
long chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with

partial esters derived from fatty acids and hexitol anhydrides, for example polyethylene



5

20

25

30

Bl ank (control) plasma 2. Generic Extraction Method
Sol ubi l'i se conpound(s) to 1ng/m wusing DVSO taking
w0 ndos/ograedunt salt factors if any. 1s The DVSCQPGL/GBR{0S)00454
may be used to nmake all calibration & quality control
(QQ) sanples: 2.i Single compound analysis 2.i.a
Preparation of calibration and QC sanples: 1. Prepare
standard solutions as followW: Stock diluted Vol une
met hanol Vol une stock Standard conc. Post plasnma
dilution conc. ng/m m m ng/mM ng/mM 1 ng/m 0.9
sorbitanDOon@ddtel O’he @GuebOHSBPMsONEMAY FsGRNEHD o GGEore

PRYR NS Bt i Sp PPt B s B Bg s e B agepbic
adid)) @6lo0rirtg dFehts A0V otlhg dpfits,ind/or wdateAG agéhts @Ach &3.shcrdseh
10 100 0.5 0.550 5 50 0.5 0.5 10 1 WD
695 1PATBRY; GB2008/ 000454 37 2. Transfer 50ul

bl ankilp |s@®€ﬂ?sl&f§ néhyWR lfbrnfiflatéll dydusRBding tHe dotivd iBgleaiead ihaw
wel | ., Transfer 5ul of each of the standard

| vg%ﬂt Wh@ll«flbanamCPﬁ@r listerodl, gspamgyeil oy cepenut gil) gy a gygeral oil

(@cﬁ Qi‘hcﬂh@ﬁe{@ff e mly%tlsﬂeﬁﬁérﬁ s> coﬁmlnTthQﬁ&uﬁfég%nt such as

es, add three aliquots of 5ul of
bm@ﬁg/ h@fd paﬂfﬁo ay¢aiy] al®heln $weetcmiog agentsisueh zaSrtt!@ﬂe@et out above,

E&) hi‘;(f d 8@% ugf gbsl [ga kt%I alﬁggdrrté %{ 0 € agi?la?%‘f{]?{g@}gp%%{o rans
c5ﬁgd>51mfns eay e Bféseraﬂblb}etht additien dfrah aB-owidhnt spthedsescaBbic ac1d
Ad

sanp

by the addition of water generally contain the active ingredient together with a dispersing

ﬁés erm?)'ie powJers and granBI%s sult)able Por prepara?lon oF an aqﬁeous suspension

or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those already mentioned above.
Additional excipients such as sweetening, flavouring and colouring agents, may also be
present. '

The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis
oil, or a mineral oil, such as for example liquid paraffin or a mixture of any of these.
Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum
acacia or gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an
esters or partial esters derived from fatty acids and hexitol anhydrides (for example
sorbitan monooleate) and condensation products of the said partial esters with ethylene
oxide such as polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening, flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable
aqueous or oily suspension, which may be formulated according to known procedures
using one or more of the appropriate dispersing or wetting agents and suspending agents,

which have been mentioned above. A sterile injectable preparation may also be a sterile
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9. Ensure all dose formulations are well m xed by

vortex mxing. 10 10. Dilute intravenous (IV) and ora
waloms/¢R@ fornul ati ons of expected concentr at POTYGBR@S/000454

I Qug/ M in methanol. (For exanple, a fornulation nmade

to an expected concentration of 2 ng/m would be

diluted 1:200 to give | Qug/mM solution). 11. Add 6x 50

ul aliquots of plasma to thetlplate. Add 5 ul of

diluted IV fornulation to three of the wells, repeat

with PO formulation and remaining 3 wells. 15 12.

ipeasdilpsalution opswpeision iby na@rehxnﬁg)almallmmcmhl@ dilyeat or solvent,

fﬁqg%ﬁkga%g“ﬂPf[ afg@ﬂﬁ q}ed internal standard (at

|on, QC, PK and fornul ation
sanp [‘bmposm.(ﬁls fdfordirindstration b énhpladidrembg boinahe form of a conventional

centri on at, 4,000g for 10 m 14. Transfer
PRt i L T Bnis (T BRRtet achte Meriencaithar oo o ag@oahe |
cPhtaing((ERE divilédsmiaor 114‘911@&1% ¥R )Con¢éitiondl Rerdbdl pRpelladuch as
not to disturb the et 0 15. Add -1.5m of 50:50

vRiBilsagFnatshkkoqarhons emvdrosgrtbowmy beysed g the pripspd fayice is

gr ade)
RS SRR A SOAN Y R

100, ﬁ@loﬁqghfmmfgtmwn@ﬁ f@amlhat@fl thetreadst smefarredl odThaptens?2 in

Yty of Chporhelh e MUCARE CRotaidy IRl A8, Era L 6 Bliorial
Bvlam)),.Peirgwm Pagse 199X clomtaound t uni ng ( denot ed on tnhe

b1 ot FoF AR pkte infpaboh RS aonhing i 05 dide Bt nignupo
pB&iiipd Qsingl@ﬁﬂdagé’ fd’lﬁln)(wlllqgcesi‘dlﬂllwairﬂl depetdifg aﬂ;dn tﬁ@m@;ﬂtﬁlﬁ&i and the

usi n und, sol uti ons pre ared tgo 5,000n
PF’&’&HI%EL i O%G?mt"llfé‘a%l Sl T3y arRR O R #69{50@1

adRiHidtranied &/Mundind Wll%ﬁ&%ﬂ;’ BorfiAR HoPOAMPR! Ford-0.3 Ag to 2 g of active
Preparation of calibration and sanples WO

ageny sppandgl withrparcepoeeiatscod sqnvegenm@nt Fprcipignis athich may
v%%ﬂ[(&g abdu's t@{%HPS @Jmeﬂ?ﬁ}‘@&ggt JrRUbL: Fgorﬁp%sﬂb{}] UpGsa gl’r}lt

st ock e adj ust accor I ng to the nu
fglfmsomﬂygoumdb' gentagerbout Hmg pelebot 0 mg:ﬁf aamhvellnggﬂiwht For

él‘%h I{fﬁ[%%lvl ?xg RE) ﬁa %tv %(ﬁ{x {Sg‘iitl Add osa q{l:%nﬁees(?he readér 18 referred

an O
to Chapter 25.3 in Volume 5 of Comprehensive Medlcmal Chemistry (Corwin Hansch;

Chairman of Editorial Board), Pergamon Press 1990.

We have found that the compounds defined in the present invention, or a
pharmaceutically-acceptable salt thereof, are effective 113HSDinhibitors, and
accordingly have value in the treatment of disease states associated with metabolic
syndrome.

It is to be understood that where the term “metabolic syndrome” is used herein, this
relates to metabolic syndrome as defined in 1) and/or 2) or any other recognised definition
of this syndrome. Synonyms for “metabolic syndrome” used in the art include Reaven’s
Syndrome, Insulin Resistance Syndrome and Syndrome X. It is to be understood that
where the term “metabolic syndrome” is used herein it also refers to Reaven’s Syndrome,
Insulin Resistance Syndrome and Syndrome X.

According to a further aspect of the present invention there is provided a compound

of formula (1), or a pharmaceutically-acceptable salt théreof, as defined hereinbefore for
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5 3. Performall further steps as for single conpound
anal ysis (steps 2 -16 above). 2.iii In cases where PK

wa aplogg4exceed the Upper Iimt of Quantifi catPGIGB2008/000454

(ULOQ. 1. Prepare a further calibration curve and QC

sanpl es as above (steps 1 - 6). 2. Transfer <50ul(e.g.

25ul) of the PK sanples that exceed the ULOQ 3. Add

enough control plasma to theBe sanples to yield a

final plasma volune of 10 50ul. Make a note of the

di lution made. 4. Transfer 50ul of all remaining PK

usamp resthodof prephyhcec e therippunuiregtinent of awpledlended animal, such

extract all sanples as described above. (steps 8 -16)
Upper concentrations used to generate the

cal i had dcosrditigny thismyeddef the itvenws, thek isieuEd&) 3 confpoand of

nus taken to avqjd satyration of the HPLC c¢al um
f%rfn“kﬂsagd’ﬁ P BRaARace fiallyacesnggble st dherent s e ines hegsinbstorg for use
a9k nfeYicambm! es is recommended. 2.iv In cases of poor
sensitivity (high Lower Limt of ﬁ%gntifigation).

Not e Aceprding tq mofhes feameof the inyprsien tisse is provided th usewha

: . : , Rt

cERBEERI 1} oF s PErRN 6 1 Qiprable dlt plof s defined
h¢@ndpefoire inThembmifictwe nfja medibaokst fd2Gssinabd prothetiap pf arebl BHSD1

) n either of these,scenarios i S encountered.
S P o St PR S PR | nvent | on ¢ her e
IS pypherdRddetioh af &Hﬂbinﬁ ah 118198D P fihibiR; cfidi & Referred to
conpri ses_a conpound of the Exanples, or a
spivdrdsaafersda theyreagrentpft raginbolis syndreme Adigmatixely deferhed

: iy L " .
PRRELALER Pl SpP FOAGRLAR SriSdogys i umsp
diabeiea btsignisypefiipidaemiankgietglyaemiayhyperinsuliaerhia fofrhypertension,
suitahle for oral use (for, exanple as tablets
PPH%HE%QE@‘L?{S% Pdopesys 4 %raﬁsfalyeyggraa[@aﬁ@ncﬂf ail | RHSD1
iRHBIRSEY SN s re RIHA &) (R Sefers U HB BlesthiRh€o RANESHS, OQtre%)porosis,

ranul es, syrups or elixirs), for topical use (for
f\gb@mbm@, demaentiapegnitivodiparderm psdepgpssian. or aqueous or
oily N ' ) (A sl i .
0 SISl AURSOZLH s AL SR Y
refetsito tHedreamiensafl cognitioe disatders)isach atimprovingahdyognitive ability of an

dnsufflation (for. exanpl e as finel di vi ded powder
ipdioiiet B RS & impi e Gy Xe Palfluege, SRR Bt gichl
rSdn@iT| @ fertbannist 6 midd bogn&Rk disoRirsf Sde foNéampRWaD3/086410 and
subcut aneous, WO 2008/ 099145 PCT/ GB2008/ 000454

! . . . 39
refistengghrepiaingd therein. and Brogredines pf NasionalAgdergy ofSciences (PNAS),
RUPRRE) L Pr1Y-4791. rectal dosing). In general,

Alternatively, where production of an 113HSDI1 inhibitory effect is referred to this
refers to the treatment of, delaying the onset of and/or reducing the risk of atherosclerosis
— see for example J. Experimental Medicine, 2005, 202(4), 517-527.

Alternatively, where production of an 11BHSDI1 inhibitory effect is referred to this
refers to the treatment of Alzheimers and/or neurodegenerative disorders.

According to a further feature of this aspect of the invention there is provided a
method for prdducing an 11BHSD] inhibitory effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective

amount of a compound of formula (1), or a pharmaceutically-acceptable salt thereof.



20

25

30

conpositions in a formsuitable for oral use are
preferred. The conpositions of the invention nay be
wo@bdoagiopmds by conventi onal procedures wusing  PCT/GB2008/000454
conventi onal pharmaceutical excipients, well known in
the art. Thus, conpositions 5 intended for oral use
may contain, for exanple, one or nore col ouring,
sweet eni ng, flavouring and/M8r preservative agents.
Sui t abl e pharmaceutical | y-accept abl e excipients for a
tabl et fornulation include, for exanple, inert
di | ubradditen ¢ththas ubamnhmmeu&@mbdjnine,ahmmaioendsaﬁIf@r'mum(1) ora
i um.carb nat anul a
PRPERRO B O SR NS ERRLE Sigpin SRl g iEfhG drvatopment
aﬂ(Dstaﬁlladhsabbmdﬂ IAGitRGAIALB viSsl Ght syStedt & CiE evhlubtidnCaTlthe@fects of
ents such as _ nmagnesi um stearate, stearic _acid or

ifors of 1ABH DA i [pBoratgaanimals siehas cass.ilpes, &bbiss, aasypkeys, rats and
n{?ceh 91%? g n%&q eréﬂéhilc Sgéhfia”t s, such as '
ascor |c aci d. | et ornu ons may be uncoated or
coat €k mhiblimn of 11 thﬁSﬂl flgsctitiediheretti maynbegpplitd o mleothel’ap.y or

- _subse uent r e active ingredi ent WI
BN GAS, POCRRES i haPohisthet he B, M PO chaiors ot
setistltdsiahd/ oRfiehtBEnt [SRERERGIR, trehtihedt IEbe SRfOed llﬁwwgsbﬂﬁe
conventl onal c¢oating agents and pr ocedures wel |

sinpltpprous, sequepiil g PRt Rdmistratipn pt the ndgdual, @omwnﬁlﬁé of the
tr’%ﬁﬁl@htoémh%geoﬂﬁ kr@étin@nt‘}ﬁ@%él ifFa siane‘MUl& R M‘S‘%Far% tt:aib‘l'e@s For

|ngre ient is mxed with an inert solid uent, for
mimg;ntscﬂmnamgm teanobrdmanistered wathdil ﬁﬁsph mhdhmse particularly those

OF @1 resént 1nvenS SPr%agl u%?uda Ehe ﬁg 1‘?1% meénS ?eggrles OE trgilﬁfnentu ch

Ve Ingre
l;is pbﬂuﬂutaxﬂnhsuh_hlaﬁp]ogilegar aff| n, or oI ive oil. 20

quepus,. suspensi ons ner a ont n the actlve B
2 ngr BT ECRREpsYs iy ide AANACHLS o S EliggE Asise
glpizidey, &aﬁ&ﬁﬂ%ﬁ&s@ﬂ:gﬂﬁﬁﬁt For e&h&ﬁﬁle @@a?lﬂﬂdié-‘ Hateglinide), glucagon-
carboxynet hyl cel | ul ose, nethyl cel I'ul gse

hhi/af‘rpélsés/ Pé‘mﬁt ﬁ@%ﬁw&o@rsr)drqsgéam@% erreAtds) Baalitide) and dipeptidyl

gﬁhﬁé@@%hmﬁ%&%@bPﬂW%l&M)t ragacanth and gum acaci a;
| spersing or wetting agents such as lecithin or

3;‘, ondbsslat seositipngaeotsanahidiegPRA Kydgonists dfor dermmple pioglitazone and

& hgazmgfor exanpl e 25 pol yoxet hyl ene stearate), or
CONdEne t| on products of ethylene oxide with |ong

4rhai Ageras lhpﬁ‘@bﬁ@ss&iepﬂh@l&osd‘ @Itpt& Xﬁﬁﬁiaﬁlple metformin);

ept adecaet hyl neo ceta C ation prodycts
ng &ﬂw B e aqrml% ofe%&cs%esfs e ey ehstg iy Sxample

aéaasdsy) acids and a heX| toI such as pol yoxyet hyl ene
sorbi tol nonool eate, or condensation products of

6t hy PerRss dssieaed (g traat the sorgplications o projmged byrsralpiemis; ..

afd9£e RfAAERE SnlifRiadecaet hyl eneoxycet anol, or
condensation 30 products of ethylene oxide with

Thar t Otlier ei-dinbetigagenieicludingphesotyyosingsi pgsphadseainhibitors dlucose
62 g)ﬁgs ﬁétg eﬁglhggé%%%éﬁ{}gc%ﬁ] Q{'lttag(lms@) ggl%lgr?é} gactgfators glycogen
phosphorylase inhibitors, fructose 1,6 bisphosphastase inhibitors, glutamine:fructose
-6-phosphate amidotransferase inhibitors '

8)  Anti-obesity agents (for example sibutramine and orlistat);

) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (statins, eg
pravastatin); PPAR« agonists (fibrates, eg gemfibrozil); bile acid sequestrants

(cholestyramine); cholesterol absorption inhibitors (plant stanols, synthetic inhibitors);.
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partial esters derived fromfatty acids and hexitol
anhydri des, for. exanple polyethyl ene WO 2008/ 099145

wEANs@BAGDE8/ 000454 40 sorbitan nonool eate. ThRCHGB2@ESH00454

suspensi ons nmay al so contain one or nore
preservatives (such as ethyl or propyl
p- hydr oxybenzoate, anti-oxidants (such as ascorbic
acid), colouring agents, fladouring agents, and/or
sweet eni ng agents (such as sucrose, saccharine or
aspartane). 5 G ly suspensions may be fornul ated by
ilsaldyle adid nbsorpimnanttibitess (IB4Tedihotesteral ester tvamglet priotedn iphibitors
. ar achi il ive.qil, sesame o0i.l Qr coconut
sy 10 BBl o 85 o o B RO B £y
10he QintibyRreRarRzanssuthys, # HeckeRMé@ittnodolf AH&KIEM OB inhibitors
agent such as beeswax, hard paraffin or cetyl )
(o HsimrpriD; eqliwn anfperR)sit(ERt ifedpine);aagiokasia recptobantagonists (eg
i vi de
oY), B oo RO N AORERS (ARG Bl
Iihy bleeposssrmahildoyrs suth agddiithranbatits, activarrs efohidirolalysis and
suGh ascorbi ¢c.aci.d. . Dispersible .powders d,..
o3 REREG bl FlftopisB BPGE R Gy e Hi S fimiitor:
aﬁﬂ;ﬂ&él&ﬁ@g&ﬂts (dy aipgﬁl, argido .gI@l)i'] ﬂﬁic&j@hﬁhtsgg@@ﬁﬂ bhd/L &0 fioRicilar
t he active ingredient fogether with a dispersing or
Wi fWéP%@%ﬁFggguyﬂéﬁﬂ#ﬁg;agent and one or nore
1R§ €S @nviahflat@fatorSigtR lsechisHBR stkdidal Qhti-inMRidniatdy 8880 .
and suspendi ng agents are exenplified by those al ready
ApRIFR) ad steraidnd erti-inflammadnry pesmi (e eertisprdiadsuch as
B e b ) RO RAS TP, o).
i nvein thoabovgpthel parinaceuncal hempasitipnpprocass,imethpdnwateand
n?erEWa Iex?tr}ﬁanuﬁ;llgﬁlré) feh%rﬁ Ilgg glté?l?&fivg Gnd pr\éﬁegrgé QI?[{)Oediﬁ(I)llerlltS of tﬁg h
as olrve oIl or arachis "oil, or a mhneral oll, suc
caspbords ekhapdventidngigsddibpdhatinhiaisoapplg. m xt ure of any of
hese. 20 Suitable enulsifying agents may be, for
5&%&#§Fe, natural |l y-occurring guns such as gum acacia
or gUhe invagraantl Rowbalilisahley b teUblidwifg BRasNESH whesh, unless
such as soya bean, lecithin, an esters or partial
spdadtheryisti ved from fatty acids and hexitol anhydrides

()t QhpeatePie tgiv%f? 'irp(!leg?é%s OPRRO (€Y eraAidhs FARLaRHSRbH AP room or
products of the said partial esters with ethylene

agbicbteBperatuse thab isy ¢haytempgrataredn sherrpngead | fBAS6Iaadneder Tthe
BHpRL B a ¥t gésssec&g%gann 25 sweetening, flavouring

and preservati Ve agents. Syrups and elixirs may be
(fipeviapérati@cofwplvent svae etreirnd ng vaipe pirstagLryhp@stogindeerediiced pressure
BERTIEL S0 G B TRRRLABFEy Bgoes ose. and
(iii) chromatography means flash chromatography on silica gel;

(iv) in general, the course of reactions was followed by TLC and reaction times are given
for illustration only;

(v) yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required; '

(vi) where given, NMR data ("H) is in the form of delta values for major diagnostic
-protons, gi‘ven in parts per million (ppm) relative to tetramethylsilane (TMS), determined

at 300 or 400 MHz (unless otherwise stated) using perdeuterio dimethyl sulfoxide



15

20

25

30

preservative, flavouring and/or colouring agent. The
phar maceuti cal conpositions may also be in the form of
wa@2@smodike i nj ectable 30 agueous or 0ily SuspROEGBR)0S/000454
whi ch may be formnul ated according to known procedures
using one or nore of the appropriate di spersing or
wetting agents and suspendi ng agents, which have been
menti oned above. A sterile i4} ectable preparati on may
al so be a sterile WO 2008/ 099145 PCT/ GB2008/ 000454 41
I nj ectabl e solution or suspension in a non-toxic
(DMISEhde pabalyens colept efhtreisdistated npealy mudiinligisigs are shown thus: s,
I [0 ' [ = Lalk. . Siti for
STERIRS SpIanud b cPache iU BB e RRRRE UbiifBe
nodtipletsitt] wipkek, m,pmdsgset; bs bbader osol arranged to di spense
t.he ,active ingredient either.as an aerosol .5
DR ERRI PP RERTE GR it S JrofF T Smapls sreotsed
(ainytvent eKiad aragives &l vahipeldiand &/ 9uethsas vol atile
fluorinated hydrocarbaons or hydrocarbgns may be used
(xp alaf%@efé@r(%% IWegRehri th; a8 elec R, ensreyif| 7 eleeiramyplig 12 the

cHiniRANSEsRiol Bt B e UMARS birdet Sfpodtt bMbel WEHrEHidRAted idiRation
further informati on on formul ati on the reader is

vrag pHpqtedibyt deation pmpact 4H), Jast pfomomberslnen b AD p Flepeqsniay €ESP);
S . . .
RGN £ 2 ar BRI Sdch oA s AN i SR IIRY Bla are reported;

(of Thedbllomeing alghredatents map &t used belowhir me the\prdchssoraionrhermrbefore:
exci pi ent 0 produce a.Ssi e dosage formwl |
necessariﬁ?bvary depend?ﬁgwﬂggﬁ'the host treated and
the partDMHP ar route oUindmilforimaei on. For exanpl e,

a formul afi intended for oral .  admnistration to
humans mﬁbpggenerally CGH%5¥%?“?%$ exanple, fromo0.5

g to 2 gpefg active 15 agedimetorpatingded with an
appropriate and conveni ent anmpount of excipients which
may var yMePdin about 5 mstheBelut 98 percent by wei ght

of the togglyconpositioRpmiysage unit forns will
generally contain about 1 ng to about 500 ng of an
active in§Fadi ent. For tfiflyordaeeticasidor mati on on Rout es
of Admi ni ation and | mes the reader is
referred ?§%Chapter 25. éﬁﬁﬁggﬁ%%e 5 of Conprehensive
Medi ci nal DS stry ( Codwhathyiadfogide 20 Chai r nan of

Edi tori al d), Perganmgn ,Press 1990. W have found
that the @gﬁggunds defiﬁggdﬁﬁy@%%&ﬁF%g%nt i nvention,

or a phagpateEDACH! | y- achppBaBldemeahyhmidopropolcarideimide
effective 11(3HSD 1 inhibitors, and accordingly have
value in the treatnment &¥dgfedee states associated

W th netapppgs diisopropylethylamine
DMAP 4-dimethylaminopyridine
DEAD diethyl azodicarboxylate
EtOAc ethyl acetate
MgSO, magnesium sulfate
MTBE methyl tert-butyl ether

NaHMDS sodium hexamethyldisalazide
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syndrone. 25 It is to be understood that where the
term"netabolic syndrone” is used herein, this

w0 edoaer4t o net abol i c syndrone as defined in 1pCBOBR@®S/000454

2) or any other recognised definition of this
syndrone. Synonyns for "nmetabolic syndrone" used in
the art include Reaven's Syndrone, Insulin Resistance
Syndrone and Syndrone X. It 46s to be understood that
where the term"nmetabolic syndronme” is used herein it
also refers to Reaven's Syndrome, 30 Insulin

Examiplt bnce Syndronme and Syndrone X. According to a

f 1'1?58 §§ g | r(; hea p Y nt I 0 g hleor elsu anyl-pvrazol-1-

yilHsengsic acidi cal | y- accept abl e sal t thereof as defined
her ei nbef o e for WD 2008/ 099145 PCT/ GB2008/ 000454 42

se/ od gf prophylactic or therapeutic
di~qoded ani mal, such as man. Thus
acco olng go t S ’!' dt of the invention there is

provi ded a ouno pornmula (1), or a
pharnaceutlgl}ly acceptabl e salt thereof, as defined
her ei nbeforeNfor use 5 as a nedicanment. According to

anot her feature of the invention there is provided the

use oF[1d(1R8hpSAaRL>-bydrash ridpmantany?-ylsarbamoyl)-5-propylsulfanyl-

ALPLTRERSLIEER L ASAARLANE Ak OGRS

meslenp(10ink) mddchattﬂ ivoth 2M sediurd ]Jy&blﬁﬂie dolutiini (bj8t4mLy1 7mmol). The
f ect ded

oS B A BRErani® s pt i B2 iAot it by

e@ipotttion ugddr e&ﬁbé(ﬁﬁedsﬁre Bht regibheywishiisolved @rveatdr@l (DrhE) ac1d1ﬁed

b Rarron it St sgta it FO R 0ok THY fundliontiacts were
wa@ﬁéarwlqﬂwst@r ] bﬂnﬁ) mmﬁ-rn% (toanm)m%dfdhs@(mo aid evdp&thiell &Sleave

obesity, aem ergl ycaem a,

e
thw@rqomewﬁaémwwow;ﬁ?e“rméﬁg%én particul arly
g t Vel '
reUR S SARIUSD. o0 65 DR oy FAX . 1 S0RIE ) PRI, 1.58-
1t86% (6Hy =), dr&8 (2H, d)ha.06 (ﬁatshérﬁz (éH 0l 392 eAR6 (1H, m), 4.42 (1H, s),

por H ' [ nitive
dlsogd f2§%fl %ress szﬁpérng$q§é?§lﬁWﬂ
N#8 adui436 MmHof an 11(3HSD 1 inhibitory effect i's

éefeﬁrgd tothis refers to the treatnent of cognitive
a rs, such as inproving the cognitive ability of

m—(giAanvd:ﬂwadrbaMW)sxmy_llmm;wazuﬁﬂ?%e:ﬂfnc\aeirdbaI

quency,FNerbaI menory or | oglca

N S///
O
(@) ~
/N : :: ;0
=N
Methyl 4-[4-(2-adamantylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]benzoate
(190mg, 0.42mmol) (Intermediate #2) was dissolved in methanol (10mL) and treated at
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20 nmenory, or for treatnment of mld cognitive
di sorders. See for exanple WO03/086410 and references

w@eoosadnesl t herein, and Proceedi ngs of Nati onabCHGBA®SH00454

of Sciences (PNAS), 2001, 98(8), 4717-4721.

Al ternatively, where production of an 11(3HSD 1
inhibitory effect is referred to this refers to the
treatnment of, delaying the dfiset of and/or reducing

the risk of atherosclerosis 25 - see for exanple J.
Experi nmental Medicine, 2005, 202(4), 517-527.

apbieat tempierabiry with A asuenus dedi v dipidrokidg solati¢raHSSmML., 2.1 mmol). The
i.nhi bi t Or: . j f
bt b e Rl 3 15l AT Byt e
28| Mlethdwa] svas Aaeved by gvdporadond undehexduded pirassee afd thbiclear solution

spect. . of t i OV ion th [ rovided a nethad .
PRI Siwatre i 2 Heties et B R Rt o Fack with ehy!
A0@EE(D2AU SO he RbifBined Stifabts Here WAShBRWith Wated €5d0@f.) sddrine

treatment:- whi ch conprises adm nistering to said ani mal
(Hmlek faed (MasOuhandrvararatgd togisdhnbtle fomppupdipsa Whiye sofid.
(pﬁﬁﬁ geytically-acceptable salt thereof. WO
;20087099145 PCT/ GB2008/ 000454 43 In addition to their
HMNMR{39R&3a) Hat P SPedh) 80-62(3H, bel donp3a ks, rof 1 66(3H,Id), 1.73

) 1 i;cal Ly, tint f r
bl 53, 8n, PLECTRIR AR, 3P o B AR 0, 275 (RLRP. 80 am
dyridi sREndpBADgHEispn of in vitro and in vivo test

ste f the eval uation of the effects of
Dﬁ%ﬂV%?ﬁUwghof 11(3HSD 1 in | aboratory ani mals such as
BEahfple l0gs, rabbits, nonkeys, rats and 5 nmice, as
‘pqrﬁ of the search for w t herapeuti ent s, T%e

applied as g4ysole therapy or may involve, in addition
to the sukject.of the present invention, one or nore
, gs«tnd/ or treatnments. Such conj oi nt
t r eay/me : ¢ achieved by way of the sinultaneous,
\-separate adm nistration of the
Nndi gﬁal conmponents of the 10 treatnent.
ésg;sktreatnent may be in a single tablet or in

ar at abl ets. For exanple agents than m ght be
xglm ni stered with 11(3HSDL i nhibitors, particularly
of t'he present invention, may include the

S Wi ng main categories of treatnent: 1) Insulin and
i ngul i n anal ogues; 2) Insulin secretagogues including
supnhonyl ureas (for exanple glibenclam de, 15 _
@l piQide), prandial glucose regulators (for exanple

e S e AR e P o
(143mag) l0LB2hfikey]) @AkrebdiaRi3)dyds dissolved in methanol and treated at ambient
temperature with 2M aqueous sodium hydroxide solution. The mixture was stirred at
ambient for 18h. Methanol was removed by evaporation under reduced pressure and the
clear solution diluted with water (25ml). 2M HCI was added to pH4 and the mixture
extracted with ethyl acetate (2x25mL). The combined extracts were washed with water
(2x10mL) and brine (10mL), dried (MgSOs) and evaporated to give the title compound as
a white solid (132mg, 94%). :

'H NMR (300.073 MHz, DMSO-ds) 80.69 (3H, t), 1.25 (2H, q), 1.66 (6H, s), 2.06 (9H, s),

2.65 (2H, 1), 7.51 (1H, ), 7.66 - 7.69 (2H, m), 8.07 - 8.10 (3H, m)
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peptidase IV inhibitors (DPP-1V inhibitors); 3)
I nsulin sensitising agents including PPARy agoni sts
w@ t@s/ognaspl e pi oglitazone and rosiglitazone)pPCT/&82eDB/000454
Agents that suppress hepatic glucose output (for
exanple netformn); 5) Agents designed to reduce the
absorption of glucose fromthe intestine (for exanple
"acarbose); 6) Agents designéd to treat the
conpl i cations of prolonged hyperglycaem a; e.g.
al dose reductase inhibitors 25 7) Qther anti-diabetic
Miyerm&0iMtHudi ng phosot yr osi ne phosphat ase i nhibitors,
E§L psg 6 - phosphat ase i nhi bitors, glucagon receptor
'1ﬂ#ﬁ%bmists, gl ucoki nase activators, gl ycogen
444N eagleN-inndthylidasbbano s ulfabviivssdedd plitheh Aadeacid
i nhi bitors, glutam ne:fructose -6-phosphate
vl dot ransferase inhibitors 8) Anti-obesity agents
exanpl e sibutramne and orlistat); 30 9) Anti-
y pi daem a_agents such as, HMG CoA reduct ase
inhibitors [statins, eg pravastatin); PPARa agonists
eg genfibrozil); bile acid sequestrants
' chol esterol absorption inhibitors
synt8etic inhibitors); WD 2008/ 099145
A—A4 ileal bile acid absorption
5hol esterol ester transfer protein

. .. “ O
i nhi bitors and nicofinic acid and anal ogues (niacin

and Methyl 4ﬂc‘h-@@5E)hé)@ll-lfﬁﬂtlﬁyﬂ-lcﬁﬁ&hoyl)lﬁ))rowIshlﬂh@ﬁbiftﬁﬂﬁJ1Ve
ents such ckers % enol ol |nderal)

yJ& ZP%KH‘?'&!?%“'“(’%‘@ (W@r%iﬁm W&%ﬁ‘éﬁ%‘ﬁf‘é‘h?‘ﬁ@é’ﬂﬂlé QL) and

tre6d atinfbeG RinfpRlaturd With OVERRESus's6HERIR tirod i 30IARSSL S (€9
5 candesartan), a antagonists and diuretic agents (eg.

(9-96malks.4 95 aenollp e mHK g \m@)stlrridwt appheanbBor 48h. Matpangl wasoemoved
bg Egﬂ)o%on d (ie'r E‘s{b Qﬁgﬂgésﬁé 'an@ n‘gllt Qlutiofd fdllrlt%&) (’VlltH %a¥e3 é%;Sérrll).

ant | p ents; n antagoni sts
2MeHChiwatadded &, pH‘handohe itﬁXItlae lexttactydtv&othgthyl awtatep(ZaﬁﬁhIal The
Nt 0] ti
PRERAT iy E R RE kGt wBh Bl ot gl BRSSO "R anspo
aadelaperated ito pive iHe tﬁlE)co&pMndlaﬁﬁlﬂﬁtﬁﬁdile fpara B30, 96%Eh as

AR S A E b vSDH SRS B, Bty iym. 1981 Bhew, m
2081(bHS9EY6 (3ANE), 1.33-3A0§05H. Iﬁmgmm\(esﬁnﬁ ¢74 (2H, d), 7.89 (1H,
reabsorptlon of glucose by the kidney (S

s}, RIPPKHPs)
MS m/z 402 M+H

Example 5
4-[4-(Oxan-4-ylcarbamoyl)-S-propylsulfanyl-pyrazol-1-yi|benzoic acid
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In the above ot her pharmaceutical conposition,
process, nethod, use and nedi canent manufacture

wo e@B9Esd; the alternative and preferred enbodP@EGB2008/000454
the 15 conpounds of the invention described herein
al so apply. Exanples The invention will now be
illustrated by the foll ow ng Exanples in which, unless
stated otherwise: (i) tenperétures are given in
degrees Celsius (C); operations were carried out at
roomor 20 anmbient tenperature, that is, at a
t enpéfeshyhid4iloxantieyleabayeoydf3- p@PPsulGnahpyreradidryllpnzoate |
BETHEEARRE A €l PRl b 3Binofi s TS AR Gl and st o
aﬂm&mowamemnmmdﬁhZNEﬂmaﬁdsmhm&$ym&xm©@Gﬁﬁéﬂ@@ﬁﬁﬁﬁl29nnnd)

. 5-.30 . Wth a.bath . .tenperat re of u
The i o s i b o o B ol i R St Sy posion under
réduced pre§@te; and the(dlda} sdlﬁtuﬁlanmfealwnhtmﬂqwﬁg E©MHCI was added to
reactions. was foll owed C and reaction tines are

pEiAaed therrgixture exiaeted with ﬁthdhwtate( #x23mleh Fhe compingdegradtyyere
wdshéas&ﬁ@évat@mse mnyL)%q bﬁﬁ@(mﬁm N&k8 %ﬁgsoi)xana Q%@ra%' t6 Bive the

can be obtai ned |'igent process devel opnen
Cblp%ﬁ’sattWIUW§0h6é€8émge%ﬁ£/al ed if nore material was

{ﬁ% ($€o %%h%'l%m%eq Za@bé’fﬁ ohNMpg datz3 (ﬁH'T%} ] %7' ﬁ‘s%'?fﬂ,
ormao delta val ues daHOStIC
ng, VE7 - il 81 62k,trs), pEN (2HLI1), 39 - (3p@r@zﬂrmb LI5S, &90(2H m) %94 - 4.04

Qb BIE T TR o e GG B it or o G eyl
MShi/o390de+W0 2008/ 099145 PCT/ GB2008/ 000454 45
£DNB$>86)_a$ sol vent, unless otherw se stated; peak

icities are shown thus: s, singlet; d,

ﬂ@%oﬁ%lsul@ﬂnyl—dﬂ i 1 'rrsmiﬂ% ¢icarfonyl

riprets m doubl e P ; riplre N
wiibenzoia agid br | broad: (vii) chemical synbols have
dhei ualy_meani ngs; Sl units and synmbols are used;
Mgo? ent ratios are given in volune : volune
A ix®» nmass spectra (MS) were run with an
el ectron of 70 electron volts in the chem ca
i oni satifon ( ngge using a direct exposure probe;

[

wher e -Tndi cat\ed sation was effected by el ectron

i npact (El), faxt m bonbar dnent (FAB) or
el ectrospray (

Methyl 4-[5-propylsulfanyl-4-[3-[2-(trifluoromethyl)phenyl]pyrrolidine-1-
carbonyl]pyrazol-1-yl]benzoate (Intermediate#6) (177mg, 0.34mmol) was stirred at
ambient temperature fdf 18h in a mixture of methanol (SmL) and 2M sodium hydroxide
(0.855mL, 1.71mmol) for 18h. The reaction mixture was evaporated to remove the
methanol. The residue was dissolved in water (20mL) and acidified to pH4 with 2M HCI.
The resulting white precipitate was recovered by filtration, washed with water and dried
under vacuum to give the title compound as a white solid (116mg, 68%).

'H NMR (300.073 MHz, DMSO-de) 80.64 (3H, q), 1.14 - 1.26 (2H, m), 1.67 - 1.76 (1H,
m), 1.89 - 1.98 (2H, m), 2.42 - 2.59 (3H, m), 3.62-3.82 (1H, m), 3.93 - 4.01 (1H, m), 5.24 -
5.43 (1H, m), 7.43 - 7.48 (2H, m), 7.58 - 7.75 (4H, m), 8.00-8.20 (3H, m), 13.18 (1H, s)
MS m/z 503 M+H |
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values for mz are given; generally, only ions which
i ndicate the parent mass are reported; 10 (x) The
wo odosoviing abbrevi ati ons may be used bel ow or PEOT/GB2008/000454
process section hereinbefore: Et20 diethyl ether DW
di met hyl f ormam de DCM di chl or onmet hane DME
1, 2-di net hoxyet hane 15 MeOH net hanol Et OH et hano
TFA trifluoroacetic acid THE tetrahydrofuran DMSO
di met hyl sul f oxi de 20 HOBT 1- hydr oxybenzotri azol e EDCI
(EDAC) 1-ethyl-3-(3-dinmethylam nopropyl)carbodi-im de
| oride DI PEA d||sopropylethylan1ne DVAP
D

NWBE nethyl tert- butyl ether NaHVDS sodi um
hexanmet yl di sal azi de 30 WO 2008/ 099145

PCT 008/ 000454 46 Exanple 1 4-14-((1 R 2
S, 3%, 5S) - 5-Hydr oxy- adamant an- 2- yl car banoyl ) - 5- propvl su
| f yI- zol-1- yll-benzoic acid O\ N/ N/ N OS

Methyl 4-[4-(cyclohexylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]benzoate
(363mg, 0.94mmol) (Intermediate # 11) was dissolved in methanol (20mL) and treated at
ambient temperature with 2M aqueous sodium hydroxide solution (2.35mL). The mixture
was stirred at ambient temperature for 18h and then volatiles were removed by evaporation
under reduced pressure. The residue was dissolved in water (25ml) and 2M HCI was added
until the pH=4. The mixture was extracted with ethyl acetate (2x25mL) and the combined
extracts were washed with water (2x10mL) and brine (10mL), dried (MgSO,) and
evaporated to give the title product as a white solid. (300mg 85%)

"H NMR (300.073 MHz, DMSO-dg) 50.68 (3H, t), 1.14 - 1.39 (7H, m), 1.57 - 1.61 (1H,
m), 1.72 (2H, d), 1.84 (2H, d), 2.70 (2H, t), 3.75 - 3.78 (1H, m), 7.65 - 7.69 (2H, m), 7.90 -
7.93 (1H, m), 8.07 - 8.13 (2H, m), 8.14 (1H, s), 13.20 (1H, s) '

MS m/z 388 M+H

Example 8
3-]4-(Cyclohexylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl|benzoic acid

Methyl 3-[4-(cyclohexylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]benzoate
(175mg, 0.45), (Intermediate #12) was dissolved in methanol (10mL), treated with 2M

aqueous sodium hydroxide solution (1.125mL) and stirred at ambient temperature for 18h.
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O 5
4-14- ((1R 2S, 3S, 5S) - 5- Hydr oxy- adamant an- 2- yl car banoyl )

wo 2e0pneqys sul fanyl - pyrazol -1-yl]-benzoi c aci dp@EGBRI08/000454

ester (0.34mmol) (Internediate # 1) was dissolved in
met hanol (1 OrL) and treated with 2M sodi um hydr oxi de
solution (0.84n, 1.7mmol). The mxture was stirred
at anbient tenperature for 2h and then the nethano
was renoved by evaporation under reduced pressure.
The residue was dissolved in water (10Or), acidified
Nigthang! wasremiovasd tpnavemrationdindsa redused oressurerangittigagdear solution

dhat)é& %)W I?fSrﬁlgr%I)U} Iﬁﬁfg Vx?%( %? E(g%%@ 50;{?1' tg%\ﬁmgrg %Jcﬁ:ﬁ awth ethyl

aee/catp xadmdl). tTdne lcembimed extactsiWelreewthntpwun ovates (2x10dnL) #nd brine
(g@n%)Gdr(l%i’_iﬂ%Oj%n eé/agorit’é%@ é: e ’9@?3 prw%“é a%&t%?@lid. (115mg,

65998-- 1.80 (6H, m), 1.88 (2H, d), 2.06 (3H, s) 2 62

1H . 4.42 (1H
Eizw%oo G739z 2SRy ds 8 5L, Ty 1 @ fisT 61
n}[ﬁl 38 (AH, dih1.8)- 1.8452% ¥-n)425ﬁ0 &th)E?,(WDk 89 21H, m), 766 - 7.71 (1H,
Adanant | car bano %q gro vl sul gé pvr azol -
m)yV|7§eﬁ§é|(H{a@)i 97 18 i3 0% 05 @H, my WA 12D HB3 RG (1H, )
IY}SM ?%;Iqqigrmnt yl car banoyl ) - 5- propyl sul f anyl - pyr azol -
yT nzoate (190ng, 0.42nmol) (Internedi ate #2)

MMSOI ved in nethanol (10O1) and treated at WO
B 4 emperature

] =—-SOot-tt 1. 05nm.,
2. 1mol The m xture was stirred at anbi ent
@- for 18h.and then heated to 65C for a
h. Met hanol was renoved by evaporation under
reddcel pressure and the clear solution diluted wth
t\er (25nl). 2M HO was added to pH4 and the m xture
ted with ethyl 5 acetate (2x25nL). The conbi ned
extra were washed with water (2xl Or) and brine
), dried (MgJSO4) and evaporated to give the title
ound as a white solid.

0"~ O

Ethyl 4-[4-(cyclohexylcarbamoyl)-5-propyl-pyrazol-1-yl]benzoate (130mg,
0.34mmol) (Intermediate # 21) was dissolved in methanol (10mL) and treated at ambient
temperature with 2M aqueous sodium hydroxide solution (2.5mL). The mixture was stirred
at ambient temperature for 18h and then methanol was removed by evaporation under
reduced pressure. The remaining aqueous solution was acidified with 2M aqueous
hydrochloric acid to pH=2. A white solid precipitated out of solution, it was filtered, dried
under vacuum and identified as the desired product (120 mg, quantitative reaction).
'H NMR (400.13 MHz, -DMSO-dG) 60.73 (3H, t), 1.12 (1H, m), 1.23 - 1.31 (1H, m), 1.28
(3H, m), 1.36 - 1.43 (2H, m), 1.59 - 1.63 (1H, fn), 1.73 (2H, d), 1.80 (2H, s), 2.97 (2H, t),
3.73 (1H, m), 7.59 - 7.61 (2H, d), 7.95 (1H, d), 8.09 - 8.11 (2H, d), 8.21 (1H, s), 13.27 (1H,
s) ’
MS m/z 356 M+H



(174mg, 949% 1HNWR (300.073 M1z, DMSO d6) 60.65 (3H,
t), 1.17 - 1.29 (2H, m, 1.60 (2H, d), 1.73 (2H, s),
wa 2288094k s), 1.91-2.05 (4H, m, 2.62 (2H, t)PCHGB08/000454

(1H, d), 7.75 (2H, d), 8.03 (IH 10 d), 8.13 (2H, d),
8.20 (IH s) M5 nlz 440 MtrH Exanple 3 4-14-(1-Ada
mant yl car banoyl ) - 5- pr opyl sul f anyl - pyrazol - 1-yl |
benzoic acid HNH NSNH2OOi 5 Mthyl
4-[4-(1-adamant yl carbanoyl ) - 5- propyl sul f anyl - pyrazol -
-yI]benzoate (143nmg, 0.32mmol) (I nternedi at e#3) was

d in nethanol and treated at ambient

mas rer-ved by evaporatlon under reduced pressure and
. solution diluted with water (25m). 2M HC
ed to pH4 and the mi xture 20 extracted with
I ecetate (2x25nmL). The conbi ned extracts were
d with water (2x | Om) and brine (I Om), dried
) and evaporated to give the title conpound as
te solid (132ng, 94% . IH NWVR (300.073 Mz,
dé) 80.69 (3H, t), 1.25 (2H, q), 1.66 (6H s),
2 6 (9H s), 2.65 (2H, t), 7.51 (1H, s), 7.66 - 7.69
, 8.07 - 8.10 (3H, nm) WD 2008/ 099145
PCT GBZOO8/OOO454 48 M5 mz 440 M+H Exanpl e 4

4- [ 4B azmrmm«ww rer1- batbam@ibmmplyl»pﬁamo PATbsdoh@NY
5 (LntErmt?dzlate #23, dSPnegpé %r%m%ﬁ Iwas dlsso?ve(a in methanol (10mL) and treated at

ambient temperature with 2M aqueous sodium hydroxide solution (2.5mL). The mixture was

stirred at ambient temperature for 18h and then methanol was removed by evaporation under .

reduced pressure. The remaining aqueous solution was acidified with 2M aqueous '

hydrochloric acid to pH=2. A white solid precipitated out of solution, it was filtered, dried
10 under vacuum and identified as the desired product (96 mg, quantitative reaction).

'H NMR (400.13 MHz, DMSO-ds) 50.71 (3H, t), 1.12 - 1.50 (6H, m), 1.59 - 1.77 (6H, m),

2.79 (2H, t), 2.89 (3H, s), 7.45 - 7.65 (1H, m), 7.67 (2H, d), 7.84-7.86 (1H, m), 8.10 (2H,

d), 13.24 (1H, s)

MS m/z 370 M+H

15 Example 11
4-[4-(cyclohexylcarbamoyl)-5-cyclopropyl-pyrazol-1-yl|benzoic acid
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N -0--0 5 Met hyl
4-[ 4- (cycl ohexyl - net hyl - car banoyl ) - 5- pr opyl sul f anyl - py

wo a08l09915 -yl ] benzoat e (I nternedi at e#4) PCT/GB2008/000454

(162ng, 0. 39mmol ) was di ssolved in nethanol (10On) and
.treated at anbient tenperature wth 2M aqueous sodi um
hydr oxi de solution (0.96nL,1.95mmol). The m xture was
stirred at anbient for 18h. It hanol was renoved by
evapor ati on under reduced pressure and the clear
solution diluted with water (25m ). 10 2M HO was
addecbl-(ff-(brqm@hamﬂ) Nivgclohsxylth sy donropyd ippthzole t4hcagioginide

ST, TSRS o ).
HMAPQYIng) |06ﬁ7 exndl)p HJ]PE/E (142, 0i5Tmenot)ntd mm;iDiiaicaauﬁHist[g-((sdi-o-
t@éfpé%ip%lgaﬁg éay?]%ng%fp m &I_{) (gl ﬁ N’\{ﬁ? %@o&ﬁ%gref t%cl}crﬂyx)ave

v?al 518d {u&b‘éndéd in an&ﬁlré 3ﬂ10)§&}1 (ALY adZtHEol(@mbH. THE vial was capped
7.74 (2H d), 7.89 (1H  1s

a8d b@t‘idﬂll IS&F figB'I I?T{file Agpstiopmpxtyre g%@@pgated to dryness al)ld the

résu{u% -dsSa% D’(h@%‘i &ﬁ%}%l\lﬂér %bﬁag%a% WhdAmmh ﬂ{%\éﬁﬂﬁﬁ’é sHakeh and
benzoic acid N N~ S 0 WD 2008/ 099

pp(swl thereb 8/rhagssparating fitst. H)lap DCM solution was dry loaded onto Ceelite

?‘?L Z%fglt@{e}eco %?%&%QP%%%%B%@% AAH%HECS%%MF§ g!zaﬁien 0-%0%

HiD4s @l Bedne)n Pmetftmanmis webantombaned ahd ewdpecitedtto garﬁ‘nheqnbduct asa

re.wt ou ogi um i d
VEEREHE Be St el e FERHT PR R i M \Bu
salﬁtible(lfml.f) @hd ddked dvaﬁabaﬁahmpasmfeemme Théyeabriannixairé @hs
under 5 reduced pressure ang t.he clegr sol ut i

canqegtraied Hdenreguged prossuspydiluted pifheyater el na'dwasheg withyqther
(20D acibifiddUb PHR it €1 whd Ektﬁhlax kvuﬂmma 3182 Mtk -

The conbi ned extracts were washed th water (2x

combined refragtsivyeee washegwjth veptqr éwn(l»\)g@@ai)(lv&ﬁ@%mpmr@tad to
AfBrd- t’ﬁ(chhexechI‘%HElBylﬁ‘% c?lcl‘ﬂﬂ"obﬂ p%lp‘lzbfjl g'ﬁgéﬁgmc qod) -
as white solid. (40mg, 40%)

The following Examples were prepared in a similar manner to Example #11, using

an appropriate bromophenyl starting material:

Structure | Ex | Name 'HNMR MS m/e
MH"
12 | 4-[4-(2- 1H NMR (300.073 MHz, 406
3 y _@ adamantylcarbamo | DMSO-dg) § 0.41 - 0.46 (2H,
WY yl)-5-cyclopropyl- | m), 0.85-0.91 (2H, m), 1.56
I pyrazol-1- (2H, d), 1.73 (2H, 5), 1.85
%} yl]benzoic acid (6H, d), 1.98 (2H, d), 2.08
0" OH (2H, d), 2.21 - 2.30 (1H, m),
4.05 (1H, d), 7.58 (1H, d),
7.77 (2H, d), 7.94 (1H, s),
8.09 (2H, d)




"H NWR (300.073 MHz, DVsO-d6) 60.68 (3H, t), 1.19 -
1.31 (2H, m, 1.47 - 1.56 (2H 'O m, 21.77 - 1.81
W@ 20d8/099145 2. 71 (2H, t), 3.29 - 3.43 (2H, m, 3rBEGB2008/000454
3.89 (2H, m), 3.94 - 4.04 (1 H m, 7.67 (2H, d),
8.03 (1 H d), 809 (2H, d), 8.16 (1 H s) Ms mz 390
MtH Exanple 6

4-[5- Propyl sul fanyl

-4-13-12-F%ri f1 uoronet hyl ) phenyl |

pyrrolidine-|-carbonyl | pyrazol-1- 15 yl|benzoic acid
O/ \ N O- OF SNFE F Nethyl
4-§tbugtuxepy | Exil | Namyd - 4- 'H NMR § _ MS m/e
[3-[2-(trifluqronethyl)pheny|]pyrrolidine- | - MH"
carbonyl ] pyragol -1-yl ] benzoat e (I nternedi at e#6)
(177nmg, O. BWnEkp-(vas stirredlRNMREDOABIMHENPEr 408 e
fq,r 18h in a m xture of mnethanol ). an M. sodi um
y K 20 (@é%mcafha%n (}%Sns %'I‘%émfle action
\ tu wal ey RSprépy1T en&ay% st7heo 92'(@Hh1%§1q|67 The
r ue wab dilssol ved in watk and acidif|ed to
VVI th 2M H@Pyrazqlhke resul t (ﬁéj[ @\)Imzt (PHevi hl4at p was
covered py fii BolcWid Washed; Wit hyvwatier dri ed
der vacuum t gll] |5ve c?dhe title cgﬂnﬁogm' Zs( }g%. e
solid (116, 68%. "H NMR (3003 07.36 (AHE, m)DVBED- d6
60.64 (3H,{q), 1.14 - 1.26 (R . il 76 (1H,
25 m), 1.8D - |1.98 (2H m, 2@1’2@ 8'9}581?5%%‘%,
3.62-3.82 (14 H4-@)(cycdoeByl- 4| HlN(MRK—kOOIU)B MHZ4 - | %6#3
(1 H 7. 43 2H,.. (4H )
3ry] oy L PMSPIAR 0 G Wi o
45 PCBLLRB l%g D004540 85@}1 axarmsl-a g8
-\ Q/cl phexyl car am)yl ) - {Jr opvl sul fanvl - vr arol - | -
70i c| aci|d®yragplkl 10H, m), 2.06 (1H, s),
yl]benzoic acid (3H, s), 3.57 (0.4H, s), 4.15
(0.6H, s), 7.68 (1H, s), 7.82
(2H, d), 8.07 (2H, d), 13.0
(1H, s)
15 | 4-[5-cyclopropyl-4- | 1H NMR (400.13 MHz, 422
_@ [(4-hydroxy-1- DMSO-d¢) 6 0.42 - 0.46 (2H,
Fiﬂ adamantyl)carbamo | m), 0.85 - 0.90 (2H, m), 1.38
? yl]pyrazol-1- (2H, d), 1.65 (5H, d), 1.75
yl]benzoic acid - (2H, d), 1.96 (2H, d), 2.03
(1H, s), 2.08 (2H, 5), 2.21 -
2.28 (1H, m), 3.98 (1H, d),
4.40 (1H, s), 7.53 (1H, d),
7.75 - 7.78 (2H, m), 7.94
(1H, s), 8.08 - 8.11 (2H, m),
13.1 (1H
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OO NN- O Mthyl

4-[ 4- (cycl ohexyl car banoyl ) - 5- propyl sul f anyl - pyrazol - 1-
w@bjoseyment e 5 (363ng, 0.94mmol) (| nt ernedi at eP¢T/GBR008/000454

was di ssolved in nethanol (20nmL) and treated at

anbi ent tenperature with 2M aqueous sodi um hydr oxi de

solution (2.35n). The m xture was stirred at anbi ent

tenperature for 18h and therbSvol atil es were renoved by

evaporation under reduced pressure. The residue was

di ssolved in water (25ml) and 2M HCO was added until
Examphd#61. The mi xture was extracted with ethyl acetate

l@ler)}(d e cQ 'nFOd 10 eyt ract er e washed .

and ev@porated ta give the title product as a white
1H NMR (300. 073 MHz, DMSO d6) 60.68
39 (7H, m, 1.57 - 1.61 (1H m,
d, 84 (2H, d), 2.70 (2H,.t), 3.75 - 3.78
« M4 65 - 7.69 (2H m, 7.90 - 7.93 (1H m,
8.07N 8.13 (2H, m, 8.14 (1H, s), 13.20 (1H, s) 15

t
ar

VBN 2388MH Exanpl e 8 .

3- Sycl ohaxyl car banoyl ) - 5- pr opvl sul f anvl - pvrazol -1 -
vl | oic acid ~ONS O NN Mthyl

3-] ycl ohexyl car banoyl ) - 5- pr opyl sul f anyl - pyrazol - 1-

él nzoate 20 (175ng, 0.45), (Internediate #12) was
issolved in nethanol (10On), treated with 2M aqueous
sofdi um hydroxi de solution (1.125nL) and stirred at
anDi ent tenperature for 18h. WO 2008/ 099145

PCT/ GB2008/ 000454 51 Met hanol was renoved by
evapdtediil dddlhtraelohexdilretgmeybS shiery Isufanyliyragple brr
RIS e B oL i S5 A 155, g
({GwR26mt freat®h et apamdit reeapesiire vith s 2Me sautiasifeddiwnthiydreaide r

(e EREE e e Bk i Bl gl STk rfingl wag poved

by E¥&pveation under reduced pressure. The clear aqueous solution was diluted with water

(20mL) and acidified to pH3 with 2M HCI. The resulting white precipitate was extracted
into ethyl acetate (2x20mL). The combined extracts were washed with brine (10mL), dried
(MgS04) and evaporated to give the crude product. The crude product was purified by
preparative HPLC using decreasingly polar mixtures of water (containing 0.1% NH3) and
MeCN as eluents. Fractions containing the desired compound were evaporated to dryness -
to afford 2-[4-[4-(cyclohexylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]phenyljacetic acid.
(84mg,41%).

1H NMR (400.13 MHz, DMSO-d¢) 6 0.72 (3H, t), 1.20 - 1.36 (7H, m), 1.60 (1H, d), 1.73
(2H, d), 1.85 (2H, d), 2.69 (2H, ), 3.69 (2H, 5), 3.77 (1H, d), 7.42 - 7.47 (4H, m), 7.86
(1H, d), 8.10 (1H, s) |

MS m/z (ESI+) (M+H)+ 402
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5 65% 'H NMVR (300.073 MHz, DMBO-d6) 60.67 (3H, t),
1.14 - 1.39 (7H, m), 1.57 - 1.61 (1H, m, 1.70 (2H,

wa@leoshod2s - 1.85 (2H, m, 2.70 (2H, t), 3.74 -pBr/é82€0%/000454

H m, 7.66 - 7.71 (1H m, 7.78 - 7.82 (1 H m,

7.91 (1 H d), 803 - 8.06 (2H, n, 8.13 (1 H s),

13.29 (1 H s) Ms mz 388 MrH to Exanple 9

4-[ 4- (Cycl ohexyl car banmoyl ) - 36pr opel - pyrazol -1 -yl | benzo

ic acid ON N N OO Ethyl

4-[ 4- (cycl ohexyl car banoyl ) - 5- propyl - pyrazol -
__QmphéﬂZoate (130mg, 0. 34mmol) (Internediate # 21)

) I

Eol elatl qlelziltl acetic acid

hydroxide squtioniﬂZ.SnL). The m xture was stlrred at
' ¢ for 18h and then nethanol was
on under reduced pressure. The

! ra

B g

5f\Cld to pH=2. A white solid
ution, it was filtered, dried

(126\n1, auantitative reaction). 20 'H NWMR (400. 13
MHz, |DMSO\d6) 60.73 (3H, t), 1.12 (1H n), 1.23 - 1.31
m, I8 (3H n), 1.36 - 1.43 (2H m, 1.59 -

H m\ 1.73 (2H, d), 1.80 (2H, s), 2.97 (2H

73 (1 H m, 7.59 - 7.61 (2H, d), 7.95 (1 H,
3209 - 8.11 (2H, d), 8.21 (1 H, s), 13.27 (1 H,

4- i4 (Cycl ohexyl - net hyl - car banoyl ) - 5- pr opel - pvrazol -1 -
vi¥Pbenzoic acid o N

Methyl 2-[4-[4-(2-adamantylcarbamoyl)-5-propylsuifanyl-pyrazol-1-
yl]phenyl]acetate (Intermediate #34) (220mg, 0.47mmol) was dissolved in methanol
(10mL) and treated at ambient temperature with a 2M solution of sodium hydroxide
(1.17mL, 2.35mmol). The mixture was stirred overnight and then methanol was removed
by evaporation under reduced pressure. The clear aqueous solution was diluted with water
(20mL) and acidified to pH3 with 2M HCI. The resulting white precipitate was extracted
into ethyl acetate (2x20mL). The combined extracts were washed with brine (10mL), dried
(MgSO4) and evaporated to give the crude product. The crude product was purified by
preparative HPLC using decreasingly polar mixtures of water (containing 0.1% NH3) and
MeCN as eluents. Fractions containing the desired compound were evaporated to dryness
to afford 2-[4-[4-(2-adamantylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]phenyl]acetic
acid (66mg, 31%). '
1H NMR (400.13 MHz, DMSO-dg) 6 0.70 (3H, t), 1.23 - 1.32 (2H, m), 1.62 (2H, d), 1.74
(2H, s), 1.86 (6H, d), 1.99 (4H, d), 2.62 (2H, t), 3.70 (2H, 5), 4.11 (1H, d), 7.45 (2H, d),
7.50 - 7.52 (2H, m), 8.02 (1H, d), 8.12 (1H, s)

MS m/z (ESI+) (M+H)+ 454
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[ 4- (cycl ohexyl - net hyl - car banoyl ) - 5- pr opyl - pyrazol - 1-yl
wo b@msporate s (Intermediate # 23, 105ny, 0. 26MELT)/GBAES/000454
di ssolved in nmethanol (I1Onl) and treated at anbient
tenperature with 2M aqueous sodi um hydr oxi de sol ution
(2.5nm). The m xture was stirred at anbi ent
tenperature for 18h and therd7met hanol was renoved by
evaporation under reduced pressure. The remaining
aqueous sol ution was acidified with 2M aqueous
Exappdectd ori c acid to pH=2. A white solid precipitated
fi d ender ‘d

quantltatlv@eactl on). I H NI\/R (400 13 Mz, DWVBO d6)

60. 71 (34 1.12 - 1.50 (6H, m, 1.59 - 177(6H
m, 2.792H, t), 2.89 (3H, s), 7.45 - 7.65 (1 H m,
7.67 ( d), 7.84-7.86 (1 H m, 810 (2H, d), 13.24
(1 H Sy ™m z370M+H 15 Exanpl e 11

4- 14 cl xyl car banoyl ) - 5- cycl opr opyl - pvrazol -1 -vl |
{Benz acid"* ON-0 N N 0 0 H WD 2008/099145

PQT/ GB2008/ 000454 53 v

1-9 4- br omophenyl ) - N- cycl ohexyl - 5- cycl opr opyl - pyr azol e-

4- canhgymeh 9e4-(4- b%l@ﬁé&?%@&ﬁ#ﬁ@ p&ibyfhm Dpﬁ%'zmlylmethyl)

nmol ybdenum hexacar bon

bemavtrpcidomerityhesiey (1 lfzmg@azs(nm (IngsGresiage 4403 e LIOH (47me,

tyr

1 12?(“1?0'1% ﬁﬁ?&%lzz]g\}? g}'x%lz:wlag |1rlrjercrl] o(v_;[rfjgh{ ?[t frrrngb’lent temperature.
The (bILHimﬁﬂie)Me@ﬂ evaaduisred o wcne arddheresulbng isqilhti(mrvwhs treated with

uspen [ m xt U ) ~and et
e CHRmnd) Sk SR et A AR b e SRS e
coinbined; aeisheadrwit bﬁner(eloma deied (Mp S0 H dfitede TindregRraatkotyiudd the
resi due di sso PCM ). 2vHC (10m) was
tidg gegropng a5 pY H‘F %{l@;}é @%&L and passed through a
llegﬂ(d(S'@@t@S MHznlthUlJ)B©r89 (3hey, 03 spbMi m)Nas1 dr ¥6 (2H, m),
14%a 1%3(8?1 m), 1.62 - 1.64 (1H, m), 1.71 - 1.73 (1H, m), 1.98 - 2.00 (2H, m), 2.56
(2H, t), 3.99 - 4.04 (1H, m), 5.59 (2H, s), 7.27 (2H, d), 7.37 (1H, d), 8.05 (2H, d), 8.16
(1H,s) \ |
MS m/e MH" 402.
The following examples were made using the above procedure, replacing 4-(4-

Cyclohexylcarbamoyl-5-propylsulfanyl-pyrazol-1-ylmethyl)-benzoic acid methyl ester

with a corresponding starting material



and the product recovered by flash chromatography on
silica gel (elution gradient 0- 50%io EtOAc in
whieooanediss Pure fracti ons were conmbi ned and evapor/aBe@s/000454
to give the product as a white solid. The white solid
was di ssolved in nethanol (5nL), treated with 2M NaCH
solution (1nL.) and stirred at anbient tenperature for
5h. The reaction mixture wa$8 concentrated under
reduced pressure, diluted with water (20nL), washed
with ether (2x1Om), acidified to pHA with 2M HO apd

Structuget ed | Wixampk (Name3x| QL) | NMB 15 conbi ned [M+H
extracts were washed with water (10r), dried (MSO4 ‘

and evaporated to| afford It

4-[ 4- (cycliabexyl cpsdanoyl ) - 5- ¢ YHINMRGPYO.0F2yWIHZALRALY | | 402
benzoi

Exanpl a:;/ite?ea;r\(levg.gygﬁhsq(’)‘%ﬁﬂcgrb%l ﬁ]%rgr lrr%g’rqtblgxég‘y Tg

#11 sing an appme 5ate br ophenyhs st 3 {dman),
I Structufe ' %E/Rhl@gl\/sv\ekl\/l—ﬁ)lz

%@4- 2- 1H NVR (3m@pﬂ$\éfam4z 106 - 1 884Ny 1 oo

O dé) 6 0.41 - 2H N |
0. 8?3 1001 (2&'“426’1,(l 1. 56 (M re{)rg-zngMQi ?%W(%:{

73 (2H, |s), 1.8pylmetybenzoi ¢ (leftzlmi) §.6H(2HY)s), 713298 .402
d), 2.08 0 OH (2H . d).. 2 21 ( 05(
H d), 7.38 (1 H, ‘asq‘?‘m%?@? (:zﬁf,fﬁg?): ;'?fklglg%?’ﬁ
8.09 (2H, |d) WD 2D08/ 099145 PEFIGEADOS! 000454 50
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0.42 - 5 46 (2H, |(Adamantan-2- |50.82 (3H,1t), 1.39 - 1.51 (2H,
o AT ylcarbamoyl)-5- | m), 1.57 — 1.73 (4H, m), 1.82

. propylsulfanyl- | (8H, s), 1.96 (2H, s), 2.52 (2H,
9) i\\ pyrazol-1- t), 4.20 —4.28 (1H, m), 5.52 (2H,
ylmethyl]- s), 7.34 - 7.41 (2H, m), 7.90 (1H,
benzoic acid d), 7.93 - 7.99 (2H, m), 8.12 (1H,
s)
21 4-[4- 1H NMR (300.072 MHz, CDCl;) | 454
p (Adamantan-2- | 50.81 (3H, t), 1.37 - 1.49 (2H,
/_g; ) ylcarbamoyl)-5- | m), 1.58 - 1.75 (4H, m), 1.82
o \ propylsulfanyl- | (8H, s), 1.96 (2H, s), 2.50 (2H,
01/@) pyrazol-1- t), 4.20 —4.28 (1H, m), 5.53 (2H,
ylmethyl]- s), 7.21 (2H, d), 7.89 (1H, d),

benzoic acid 7.99 (2H, d), 8.13 (1H, s)
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NN N yl)-5-cyclopropyl- n, 0.87 - 0.92 (2H, m,
1.67 pyrazol-1- (6H, s), 2.07 (9H, s), 2.14 -

wQ@bjoseymas c acid 2.21 (1H, m, 7.17 (1 H s), BCHGB2008/000454

7.73 - 7.76 (2H, m, 7.86 (1 H s), 8.07 - 8.10 (2H,

m 14 4-[4-(cycl ohexyl- 1H NMR (300.073 MHz, 368

nmet hyl - car banoyl ) - DMSO-d6) 8 0.45 (2H, s), N

5-cycl opropyl - 0.83 (2H, d),591.08 -1.85 N N

pyrazol -1- (10H, m, 2.06 (1 H, s), 2.86 yl]benzoic

acid (3H s), 3.57 (0.4H, s), 4.15 (0.6H, s), 7.68 (1

Bxample 227. 82 0 o (2H, d), 8.07 (2H, d), 13.0 (1H, 5s)
/Cl = 4- R .

- Aamanty ovl)- .‘v, 2 rl ) 241-(?- 131 be A H, “’- N

adamantyl ) ca m, 0.85 - 0.90 (2H m, 1.38

yllp , d), 1.65 (5H, d), 1.75 vyl]benzoic

aci d/( 2H, 6 (2H, d), 2.03 00 (1H, s), 2.08

( H\ 2. —2.28 (1 H m, 3.98 (1 H d), 4.40 (1
753 (1 H d), 7.75- 7.78 (2H, m, 7.94 (1 H

s)N 8 - 8.11 (2H, m, 13.1 (1H WD 2008/099145

PCJ/ GB2008/ 000454 55 Exanple 16

I~14- (Cycl ohexyl car banoyl ) - 5- propyl sul f anyl - pyrazo
| phenyl | acetic acid

O )

2M aqueous sodium hydroxide solution (51.7 mL, 103.32 mmol) was added to
methyl 4-[4-(2-adamantylcarbamoyl)-5 -tert-butyl-pyr_azol- 1-yl]benzoate
(Intermediate#56) (4.5 g, 10.33 mmol) in methanol (100 mL). The mixture was stirred at
70 °C for 1 hour and then cooled to ambient temperature, concentrated under reduced
pressure and diluted with water (100 mL). The reaction mixture was adjusted to pH 3 with
2M HCI. The reaction mixture was extracted with EtOAc (500 mL) and washed
sequentially with water (2x100 mL), and saturated brine (50 mL). The organic layer was
dried over MgSO4, filtered and evaporated to give a pale yellow solid. The solid was
washed with EtOAc (20mL), collected by filtration and dried under vacuum to give 4-[4-
(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]benzoic acid (3.89 g, 89 %) as a cream
crystalline solid.
1H NMR (400.13 MHz, DMSO-ds) 6 1.19 (9H, s), 1.49 (2H, d), 1.70-1.96 (10H, m), 2.09
(2H, d), 3.98 - 4.01 (1H, m), 7.49 - 7.53 (2H, m), 7.61 (1H, s), 8.06 - 8.09 (2H, m), 8.20
(1H, d), 13.30 (1H, s)
m/z (ESI+) (M+H)+ = 422
m.p. 308.8°C (onset)

Example 22 may also be prepared as follows:
Aqueous sodium hydroxide (2M) (2.5 eq) was added portionwise over 5 minutes to a
stirred sﬁspension of methyl 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-
yl]benzoate (Intermediate#56) (1.0 eq) in methanol (10 vol) at 20°C (exotherm 20 -
27°C). Th¢ resulting suspension was heated to 70°C (jacket temperature), (batch refluxes
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ON-0 N "NS OO Mthyl
2-[4-[4-(cycl ohexyl car banoyl ) - 5- pr opyl sul f anyl - pyrazo
w0 2008/0991y3 | phenyl | acetate (I nternmedi at e#33) ( 200TGB2008/000454
0.51mmol ) was dissolved in nethanol (1 Onl) and
treated at anbient tenperature with a 2M sol ution of
sodi um hydroxide (1.27nm, 2.53mol). The m xture was
stirred overni ght and then M8t hanol was renoved by
evaporation under reduced pressure. The cl ear aqueous
solution was diluted wth water (20nL) and acidified
apryop PB-631Q) Hor2\aucticonplete byelsGMS). e whinge rqpetensi mix tusg was cooled

SRR U, S ol 0 Sk
a(rlngg@l)sc:lgisﬁl“c ItE:\/me;IB alatre ithfep g(alged/ mtd hflarge lﬂdlﬁii/ qé‘rrdo&hmt(ZS Vdipwas
ofedy EuiRGirs e tip Bfhsd S e L i BRFERE ot B Rafre) B

vRly3hicThe MrediisafasBhandilefed ahd atpaRnz116©R6I&1 Wished Whk water
deS|red conpound were evaporated to dr%dess to affo

yeked dryovepyghtond xpshed mithasstonitrge apchial |1f%9ﬁg¢pot§§ﬁ/<a%yl
efhl:r é/dd] (ﬁ‘fé@ Whér%ﬁ/ﬁ%ﬁhﬁat 8giteor 75—5’0&@(@@3%}%@% Z%J‘e AHE /A 5 (7H

a man]ylggba(nloyﬂ-) -5-ggytbutyl mgazo@ ;_)Hl]%gx)zmclacgg(S@m asg@yolid, 69
(2 Sl el 85 1% oy ol by e
yllbéhzoR Gicid@s EP 80 9Bulvé BF RITY) GBR P8¢ DDviaal withty migoanpfle, and
SRRy ImhofSosinpie st yiok 3 gy Plicighgy wihp gy The
slurdy-wis [tipgna ey td stiaived heated Siiriler bbc with, magnktic stirring capabilities at
50°C. After 3 days, the sample was removed from the platé, the cap taken off and the
slurry left to dry under ambient conditions before it was analysed by XRPD and DSC.
This form (Form 2) was determined to be crystalline by XRPD and seen to be different to
the previous form. This material had a melting point of 310.3°C (onset). It had 2 theta
peaks measured using CuKa radiation at 18.0 and 17.7.

Approximately 20mg of 4-[4-(2-adamantylcarbamoyl)-5-tertbutyl-pyrazol-1-
yl]benzoic acid (form 1) was placed in a vial with a magnetic flea, and approximately 2ml
of methanol added, the vial was then sealed tightly with a cap and left to stir on a magnetic
stirrer plate. After 3 days, the sample was removed from the plate, the cap taken off and the
slurry left to dry under ambient conditions before it was analysed by XRPD and DSC.

This form (Form 3) was determined to be crystalline by XRPD and seen to be different to
previously seen forms. This material had a melting point of 309.4°C (onset). [t had 2 theta
peaks measured using CuKa radiation at 18.7 and 11.7.

Approximately 20mg of 4-[4-(2-adamantylcarbamoyl)-5-tertbutyl-pyrazol-1-
ylJbenzoic acid as Form 1 and 20mg of the Form 3 material was placed in a vial with a
magnetic flea, and approximately 2ml of ethyl acetate added, the vial was then sealed

- tightly with a cap and left to stir on a magnetic stirrer plate. After 3 days, the sample was
removed from the plate, the cap taken off and the slurry left to dry under ambient
conditions before it was analysed by XRPD and DSC. This form (Form 4) was determined

to be crystalline by XRPD and seen to be different to previously seen forms. This material



20

HNS N O O Mthyl
2-[4-[4-(2-adamant yl car banoyl ) - 5- pr opyl sul f anyl - pyrazo

wo 2008/09G45| ] phenyl ] acetate (I ntermnedi ate #34)PCR2Br@8/000454
0.47mmol ) was dissolved in nethanol (101) and
treated at anbient tenperature with a 2M sol ution of
sodi um hydroxide (I1.17nm., 2.35mol). The m xture was
stirred overni ght and then rfdt hanol was renoved by
evaporation under reduced pressure. The cl ear aqueous

solution was diluted with water (20nL) and acidified
(Famybidadp meltg peimt of 3G9el *Cgusiet)i ndt haldi2t thetp peakis picasured using
o ethyl acetate (2x20m.). The
CW§%6$ﬁ%[ %I??%%@%haére washed with brine (101), dried
4¢[Me S@alpmantgllcenbamoy - ek tiuty l giyraeolt helJanzale agd adpreparedateve
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réfluk%oN-ays djacket Mafpdradise 85"@ ™ Samph @64 takdhSand Qﬂéoﬂbd\b}nDSC

t he desired conmpound re evaporated to _dryness
(showg £ geaks). The sarlTnEple was \sl\tl?rred at reﬂ%x for a further 3 da))//s (weekend) cooled to

zaod 4i1t[314d (@asﬁé’@t’ﬁﬁﬂ%b{ kmra@a&wha fhén ef”e@lgvétﬁal fuRed d Nstﬁmd

ic 15 acid

-I'-yl]ph eng ac
updmwaqraqué C}jwséﬁ Heyrs ® HyFop ewllomsohﬂmm) @2, J0N).
leA2 (2H d), 1.74 (2H s), 1.86 (6H d), 1.99
%ﬁp—o%zzﬁz(m t) 370(2H s), 4.11 (IH, d)
%- Adaphang 591 r Ihvo2zol-1

-5-propyl sul fanyt - pyrazol -1 -yl
acid ON H N \

0 0

A solution of aqueous 2N sodium hydroxide (8.45 mL, 16.90 mmol) was added to a
stirred solution of methyl 4-[4-(2-adamantylcarbamoyl)-5-(1-methylcyclopropyl)pyrazol-
l-yl]benzoate (Intermediate#57), 1.221 g, 2.82 mmol) in methanol (25 mL) at room
temperature. The resulting solution was stirred at 70 °C for 1 hour, and at room
temperature overnight.

The reaction mixture was evaporated to dryness and re-dissolved in water (15 mL)
and acidified with 2M HCI (10 mL). The reaction mixture was then extracted into EtOAc
(75 mL), and washed sequentially with water (10 mL), and saturated brine (10 mL). The
organic layer was dried over MgSO4, filtered and evaporated to afford 4-[4-(2-
adamantylcarbamoyl!)-5-(1- methylcyclopropyl)pyrazol 1-yl]benzoic acid (1.055 g, 89 %)
as a white solid.

m/z (ESI+) (M+H)+ =420 ; HPLC tg = 2.56 min.
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~N S HO O A solution of
4- (4- Cycl ohexyl car banoyl - 5- propyl sul f anyl - pyrazol - 1-yl

woredosph9i45s 5 benzoic acid nethyl ester (116ng, PCRBBRMSN00454

(I nternmedi ate #40) and LiOH (47ny, 1.212mmol) in MeOH
(2mL) / Water (Im) was stirred overnight at anbient
tenperature. The bulk of the MeOH was renoved in

vacuo and the resulting sol i2ion was treated with

citric acid (-j10m ) then extracted with EtOQAc (2 X
-15m ). The organic |ayers were conbined, washed wth

1k NMR (406.00riMHz, iMNLBE-dep & y 0.58i(RHemb @.68nd.c@Pomat e - 1.58

i el 10 it upgd< a i '
Qb Pty o e G80RHa e T RS A @ 03 - 409
(1B, mﬁ72@(1HlD3D6IG&[dﬂB(%IlHl@ 8.11 @1, dRH3.16Y1H, s]. 48 -
3. (2H m, 1.62 - 1.64 (1H, n), 1.71 - 1.73 (1H,
!“ £48 - 2.00 (2H m, 2.56 (2H t), 3.99 - 4.04 (1
et ehimHacld) 8.05

| ng 4-(4-

y yI 5- propyl sul f anyl - pyrazol - | -yl net hy
aC| d net hyI ester wth a correspondi ng
terial 20 25 WD 2008/099145
000454 58 Structure Exanple Nanme NVR [ MtH

# 19 3-(4- 111 NWR (300.072 MHz, CDC13) 402

hexyl carba 6 0.81 - 1.85 (3H, t), 1.11 - 1.31 H
5- (3H, m, 1.35 - 1.52 (44, m, N N
prdpyl sul fanyl- 1.55 - 1.69 (3H, n), 1.87 - 1.98
pyazol -1- (2H, n), 2.51 (2H, t), 3.85 -4.03

0 0
A solution of aqueous 2N sodium hydroxide (4.10 mL, 8.19 mmol) was added to a
stirred solution of methyl 4-[4-(2-adamantylcarbafnoyl)-5-cyclopentyl-pyrazol-l-
yl]benzoate (Intermediate#62) 611 mg, 1.37 mmol) in methanol (15 mL) at room
temperature. The resulting solution was stirred at 70 °C for 1 hour.
The reaction mixture was evaporated to dryness and redissolved in water (15 mL) and
acidified with 2M HCI (6 mL). The suspension obtained was then filtered. The product
recovered was washed with water (10 mL) and dried under vacuum to give 4-[4-(2-
adamantylcarbamoyl)-5-cyclopentyl-pyrazol-1-yl]benzoic acid (576 mg, 97 %) as a white
solid. ,
1H NMR (400.13 MHz, DMSO-d¢) 6 1.43 -1.55 (4H, m), 1.74 - 1.85 (12H, m), 1.94 (2H,
s), 2.03 - 2.12 (4H, m), 2.99 - 3.08 (1H, m), 3.98 - 4.03 (1H, m), 7.53 - 7.55 (2H, m), 7.74
(1H, d), 8.09 (1H, s), 8.10 - 8.12 (2H, m), 13.30 (1H, s)
m/z (ESI+) (M+H)+ = 434; HPLC tg =2.80min.
The same process as used for Example#24 prepared the following examples from

the appropriate intermediate.



0 oylnethyl)- (1H, m, 5.51 (2H s), 7.32 - 7.40
benzoic acid (3H, m, 7.94 - 7.99 (2H m, 8.09 (1 H,
W@ 200809845 4- 1H NVR (300.072 MHz, CDC13) 454 PCT/GB2008/000454
(Adamantan-2- 6 0.82 (3H, t), 1.39 - 1.51 (2H, H' H
yl carbanoyl )-5- n), 1.57 - 1.73 (4H, m, 1.82 "'"
propyl sul fanyl- (8H, s), 1.96 (2H, s), 2.52 (2H, 91)
pyrazol -1- t), 4.20 - 4.28 (03H, m, 5.52 (2H,
ylmethyl]- s), 7.34 - 7.41 (2H, n), 7.90 (1H, benzoic
acidd), 793 - 7 99 (?2H m 812(1H S) 21 4- 4-
1HStwRuEg00| B2 |WNpme CDC13)  45H NMRidnant an- 2- 6
(3H, t), 1.B7 - (1.49 (2H, ylcarbanmoyl)-5- m, 1. 5%-
1.75 (4H, m, 1./82 H ' H propy| sulfanyl- (8H, s), 1.96
(2H, s), 2.50 (2H, O & pyrazol- | - t) 4.20 - 4.28IH1
H, nAr, 5 53 I’)H’ | et ller Ig1 I’)H g;n
(1 H d. b AR A (2?3‘I B’)M (4?§1%1K’WZ L 39%
2@99 145 PCEB’a@%QQ&bQ@“ﬁMSCﬁ@ﬁ) £X160\33|(9H22)
A 4- dapant y| car banoyl ) - 5-tert %/razol -yl |
Mygnzoic acid OMNYINY N O( 53(2Hd (H, s),
ethylpyrazol-1- 1.78 - 1.85 (6H, m), 1.95
yl]benzoic acid (2H, s), 2.11 (2H, d), 2.97
e (2H, q), 4.04 (1H, 1), 7.58 -
7.63 (3H, m), 8.09 - 8.13
(2H, m), 8.28 (1H, s)
26 4-[4-(2- IH NMR (400.13 MHz, | 408
R N_@ adamantylcarbam | DMSO-ds) & 1.29 (6H, d),
I oyl)-5-propan-2- | 1.52 (2H, d), 1.73 (2H, s),
] ylpyrazol-1- 1.82 (5H, s), 1.86 (1H, s),
? yllbenzoic acid | 1.98 (2H, s), 2.11 (2H, d),
o 3.10 - 3.17 (1H, m), 4.02 -
4.05 (1H, m), 7.54 (2H, d),
7.67 (1H, d), 8.07 (1H, s),
8.11 (2H, d), 13.20 (1H, s)
_ 27 | 4-[4-(2- 1H NMR (400.13 MHz, 420
R N@ adamantylcarbam | DMSO-d¢) 8 1.52 (2H, d),
7 oyl)-5- 1.65 (1H, q), 1.72 (2H, s),
) cyclobutylpyrazol | 1.80 - 1.85 (7H, m), 1.96
-1-yl]benzoic acid | (2H, s), 2.03 - 2.13 (4H, m),
0% o 2.20-2.28 (2H, m), 3.76 -
3.85 (1H, m), 4.01 - 4.06
(1H, m), 7.52 (2H, d), 7.80
(1H, d), 7.93 (1H, s), 8.07
(2H, d), 13.40 (1H, s)




2M aqueous sodi um hydroxi de solution (51.7 nmi, 103.32
mol ) was added to 5 nethyl
wd2(odngasadamant yl car bamoyl ) - 5-tert - but yl - pyr apot/6B2008000454
benzoate (Internediate#56) (4.5 g, 10.33 nmol) in
met hanol (100 nlL). The m xture was stirred at 70 C
for 1 hour and then cool ed to anbi ent tenperature,
concentrated under reduced @ressure and diluted with
water (100 nlL). The reaction m xture was adjusted to
pH 3 with 2MHCI. The reaction m xture was extracted
EnhmleEtZS)Ac (500 nL) and washed i o sequenti al I y wth
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washed F\OAC (20nL), collected by filtration and
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&QH\d) 170196(10—| m, 2.09 (2H, d), 3.98 -

(0 H m, 7.49 - 7.53 (2H, m, 7.61 (1H, s), 8.06
- 8.09 (2H m, 8.2.0 (1H d), 13.30 (1 H s) nmz
+) (MtH)+ = 422 mp. 308.8C (onset) 20 Exanple 22

oxi de (2M (_2.5 eq) was agldéd portionw se over. 5

4 [ 4- (2- adamant yl car banmoyl ) - 5-tert-butyl - pyrazol -1 -
@ﬁzoate (I ntermedi at e#56) (1.0 eq) in methanol (10

voI) at 20C (exotherm 20 - 27C). The resulting

sus parmlumnn wh sMhsediuachydeoxide Q4.2 ek e24. Isenﬁprat)aztzas radded to a stirred

batch r VIO, 2008/ 099145 00454 60.
SSBBTER HOHERTBIL RariA SR Gte T PPRRY +-cpihgramide
(BitéMRidteRdl)i (P05 B XA neholAs dioReqds L. "ﬂ@@esﬁﬁﬁig%ﬁéﬁéﬂsmn was

remai ned slightly cloudy) and filtered throud?]px celite
stiged @180 &C dors nlwurs Th?r{?aﬁtondlﬂlx%‘& Vafconeepirated, diluted avithaeater

(Il(hl%ﬂ) &Wﬁl@e‘iled fiRgh ctliRNBR filrdskwabdcinaig '(Jvlilt(la%/l Yigtio acY@sf he

he m xture was then adjusted to

prmplt@&pmsascosesd by Olitayio,twashesl vaithwater (ﬁhz(bmy) anﬂrrbled under

\ﬁaﬁﬁpﬁ%oy?%hg th%'ar E}Jdgﬁ 8%‘3 891“H'edt %rﬁ%}'ag v angpaglgh{e%aex

Guntihi GQlSelt10Ai (bxia) ehamd Sfiisitah,| 30 rﬂmﬂlaameﬂr,olrﬁ)ﬁhmrh llength) atshg|
er. v Cfo

d.d
d(%(%&g ggol?rgmgﬁ,\rlees iv&[a&er ?(‘é)ngilmng 19 75 901’1‘1‘110 acuﬁ and R)IJeC?\I as eluents.

Fracttons containing the desired compound were evaporated to dryness to afford 4-[4-(2-
adamantylcarbamoyl)-5-methyl-pyrazol-1-yl]benzoic acid (550mg, 42%) as a pale yellow
powder.

1H NMR (400.13 MHz, DMSO-ds) 6 1.45 - 1.54 (2H, m), 1.70 - 1.88 (8H, m), 1.90 - 2.00
(2H, m), 2.05 - 2.18 (2H, m), 2.56 (3H, s), 4.00 - 4.10 (1H, m), 7.57 (1H, d), 7.67 (2H, d),
8.11 (2H, d), 8.29 (1H, s), 13.25 (1H, s).

m/z (ESI+) (M+H)+ = 380;



10

20

25

adamant yl car banoyl )-5-tertbutyl - pyrazol - 1-yl ] benzoi c
acid (80 %9 as a solid. Approxinmately 50ng of

wd2q0drn9A4mdamant yl car banmoyl ) - 5-t ert but yl - pyr azed FiGB2@8/000454

yl'] benzoic acid as prepared above (Form 1) was placed
inavial with a magnetic flea, and approximately 2ni
of acetonitrile added. The vial was then seal ed
tightly with a cap. The slWry was then left to stir
in a heated stirrer block with nagnetic stirring
capabilities at 50C. After 3 days, the sanple was
E@Mﬂﬂ&ﬁﬂfronwthe plate the cap taken off and the

4§$HH¢YB;@

be crystalllne by XRPD and seen to
the previous form This material had
of 310.3C (onset). It had 2 theta

tely 20ng of
adamant yl car banoyl ) -5-tertbutyl - pyrazol -1 -
Jbenzoic acid (form1) was placed in a vial with a

, the vial was then sealed tightly with a cap and
to stir on a magnetic stirrer plate. After 3

the sanple was renoved fromthe plate, the cap
tken of f and the slurry left to dry under anbient
onditi ons before it was anal ysed by XRPD and DSC.

Thi s f 3). by
XRPD! g oA AL R AN LT 10 bl e N hitdrite
(flttenmedlﬁre# 82)rthi2emg.A1.33vanhob, mrelb'bdangmﬁmxmrb@ﬁylié@m 4@, 0.16

g?% al}xso lr?l tatclgt%g))h)s[o Rglt aﬁ?l)aghogghmo bl ﬁ&ipzﬁ%ﬁuy (n lg {8‘%? mg,

04}2[r14m()]2, 4D anaintlyrhiaapraiineyB) my; 0.68 trimdl)/dnd WE&;(nﬂusdpropylamme

acid as For d 20 f. the For
QL D06 vy g atspradsd i Dioxggar s mil) and Sysh(Lmd ang sealed
iRBd ndpiewaxd tBs. ahy reddflorOfastiehitd tcﬁIBﬂt°ﬂI fBr aﬂ@l@dn the RGcrévale
was then sealed tightly with a cap left to stir

refistos aphgoladite Ry The @?ctmﬂﬂléturw&s&alu@ddﬁghsDCMr(%O@lahﬂdévater
(Y@RSL)3fd rtl?emé\'iﬁlgtefi 'Ecpmj R&h QMBFIQI at{dhﬁte%ﬁh&@é}ml@f Théfganic

the slurry l'eft to dry under anbient conditions
layer waeseparatgd.odrigd averM S Qs fireD anghevapsyated Thaféord gruge product.

For m.4 d
Soen 15 sl Frol s STbiifitea th il Rl bl A R A"
dnmmngw PAND 1B 0BIsOF 94 (RARIGRID UB/NHE)45d MeEN dsFeduentsd)

oS (R iE R Eed b Sl PRl dipest ofoa iyt

bdf/1-8-(cyclohexylcarbamoyl)-1H-pyrazol-1-yl)benzoic acid (18 mg, 14.92 %) as a white

4-[ 4- (2- Adamant yl car banoyl ) -5-tertbutyl -pyrazol -1-yl]b
oic acid as prepared above

1H NMR (400.13 MHz, DMSO-d6) § 1.15 (1H, s), 1.20 (9H, s), 1.25-1.4 (4H, m), 1.58

(1H,s), 1.71 - 1.74 (2H, m), 1.82 (2H, d), 3.18 (1H, 5), 7.48 - 7.50 (2H, m), 7.60 (1H, s),
8.05-8.10 (3H, m) ’
m/z (ESI+) (M+H)+ = 370

S



10

20

(Form 1) was suspended in acetonitrile (7 vol), seeded
wth 5g of (form4) and slurried at 5 reflux for 3

walays/ogjiacket tenperature 85C). A sanple was tPEKEOB2VE/000454

checked by DSC (shows 2 peaks). The sanple was stirred
at reflux for a further 3 days (weekend), cooled to
20C, filtered, washed through with acetonitrile then
di et hyl ether, sucked dry arf§ dried under vacuum at
50C for 48 hours to give a pale yellow solid (Form 4)

(960 90 % Exanpl e 23 10
Ela!miﬁﬂ!Adanantylcarbannyl) 5-(1- nethylcyclopropyl)pyr
|

red solutlon of nethyl
}ﬁd car banoyl ) - 5- (1- met hyl cycl opr opyl ) pyr
1-yl] ate (Internedi ate#57), 1.221 g, 2.82
in met ol (25 nL) at room 15 tenperature. The
ig1lg solution was stirred at 70 C for 1 hour, and
atNr oo tenperature overni ght. The reaction m xt ur e

d acidified with 2M HO (10 mL). The
7 xture was then extracted into EtQAc (75
washed sequentially with water (10 nL), and
sauurated brine (10 nmL). The 20 organic |ayer was
over MgSOH4, filtered and evaporated to afford

-[ 41 2-
adanmapf adusafstamlhgaéx{dlwmnﬂ Y54 BRIV BNIHA Bhe horkon to

| ] benzoic acid as a e SO
sl 4 [4((mgmanﬂ/1eazt@moym«:yctome>cy1@1@@/Imymzoway1]benzoate

BT PO e ) BT 9B M

sfirr&dtat-20 PCH8r 18(lﬁ)|drs he redctidd nﬁliﬂdre 835, coicdbittated AnBdilufcdlhyith water

(g_a fnllr;l ang w&ﬂlefl t'l_ml(e%h&i' (i&sﬂl_é Seodlf scﬂéfl%wzts]?dﬁsteg ;)o pH g with
281 1T ér?d‘kxtldéted Wwih E€OAL (225 EnL) Exa i @mbéhed extracts washed
4-14- ( amant Icarbannyl cycl gpent yl - pyrazol - I -yl
SF‘B’@H&%G’ vajer ( x20 mL) and’sa rated brine (5)0 mL¥ The organic layer'was
dried over MgSO4, filtered and evaporated to afford 4-[4-(2-adamantylcarbamoyl)-5-
cyclohexylsulfanyl-pyrazol-1-yl]benzoic acid (321 mg, 100 %).
1H NMR (400.13 MHz, DMSO-d6) 6 1.01 - 1.11 (5H, m), 1.41 (1H, s), 1.50 - 1.57 (4H,
m), 1.64 (2H, d), 1.75 (2H, s), 1.85 (6H, s), 1.93-2.05 (4H, m), 2.94 (1H, s), 4.12 (1H, d),
7.72 -7.76 (2H, m), 8.05 (1H, d), 8.10 - 8.13 (2H, m), 8.18 (1H, s), 13.20 (1H, s)
m/z (ESI+) (M+H)+ = 480

The following Examples were prepared in a similar manner to Example #30, using

an appropriate ester starting material



ON M N OOAsolution of aqueous 2N sodi um
hydr oxi de (4.10 nL, 8.19 mmol) was added to a

wa@ edosndans of met h

4-[ 4- (2- adamant yl car banoyl ) - 5- cycl opent yl
yl ] benzoate (Internedi ate#62) 611 ny,

yl

stirred

PCT/GB2008/000454

- pyrazol -1 -
1. 37 mmol)

in

nmet hanol (15 nlL) at room 10 tenperature. The
resulting solution was stirréd at 70 C for 1 hour. The
reaction m xture was evaporated to dryness and
redi ssolved in water (15 nml) and acidified with 2M
HCO (SSrurkyre The [sksp&Nagieon obt ai néHNMR& hen fi MESrmté.
a nr f\f‘lllf‘f reclover ad wac uwnachn wit h wat er faa B
and dr| ed under v%‘cud;%‘ﬁ(g gi ve 4- [lhlbdlglR(ﬁbo 13 (M‘H_)'
ad nty barmyl) ddynbydResihny || Mz, anso ey b ] berwoi c
aci , 97 % |as a white 15 solid. 1H NMWR
0. 13 , DVBO- d6pyB-51. 43 - 1. 549.0654H, 18fpH, m),74 -
leHn) 1} 94 |( l)sch?, 2 , M,
3.08 (1H,| m), %‘%%ex? ‘ﬂ.%% 1R mlsfj, #@3 7.55
m 7.74 (L H|l-gyrazd@-109 (1 |K#Hsd), 1.68 @60L,- 8. 12
vy, 13.30 (L H, m.z (ESI+) < HPLC .
> ot 20" rhe | $Bheip sty [hy ST g 15K
| e#24 prepafed|the foll ow ng (eaypl.s8s(1H; oM t he
appropriate internedi ate. 25 WO 2008/ Q991
PCT/ GB2008/ 000454 63 Structure E}%ﬁ%a‘??e%éﬁr\mﬁa 5 M5
W MH 25 4-[4-(2- |1H NMR (400.]%(NH3J1 f, mh
adamant yl car bam DMSQ- d6) 6 1.03 2}1* Noyl ) - 5-
1.53 (2H, d), 1.72 (2H, s), ethyl |d§>r18£ - 1.78 -
85 (6H m, L. 4-[5- 1H NMR (400.13 (M+H)+
Q cyclohexylsulfany | MHz, DMSO-d6) 6 | 496
----- o)
- N’@ 1-4-[(5-hydroxy- | 1.03 - 1.08 (SH, m),
N s 2- 1.41-1.56 (7H, m),
_ O adamantyl)carba | 1.67 (4H, d), 1.76
moyl]pyrazol-1- | (2H, d), 1.89 (2H,
o0 yl]benzoic acid d), 2.08 (3H, s),
2.93 (1H, s), 4.03
(1H, d), 4.43 (1H,
s), 7.73 (2H, d),
7.97 (1H, d), 8.10 -
8.12 (2H, m), 8.18
(1H, s), 13.25 (1H,s)
33 | 4-[5- 1H NMR (400.13 (M+H)+
Q " o cyclohexylsulfany | MHz, DMSO-d6) 8 | 546
N//{ b -4-[[5- 1.03 - 1.08 (SH, m),
~ s
\ O (difluoromethoxy | 1.41 - 1.54 (7H, m),
? )-2- 1.93 (6H, d), 2.05
o adamantyl]carba | (2H, d), 2.18 (3H,
moyl]pyrazol-1- | d), 2.96 (1H, d),



yl ] benzoic acid (2H, s), 2.11 (2H, d), 2.97 (2H,

q), 4.04 (1 H t), 7.58 7.63 (3H, m, 8.09 - 8.13
W@ 2048/099145 8. 28 (1 H, s) 26 4-[4-(2- | H NVR (4PO1/GB2008/000454
MHz, 408 o adanmantyl carbam DMBSO-d6) 6 1.29 (6H, d),
N oyl)-5-propan-2- 1.52 (2H, d), 1.73 (2H, s), N
yl pyrazol -1- 1.82 (5H, s), 1.86 (1H, s), yl]benzoic
acid 1.98 (2H, s), 2.11 (2H68d), o0 o0 3.10 - 3.17 (1
H m, 4.02 4.05 (1H, nm), 7.54 (2H, d), 7.67 (1 H,
d, 8 07 (1 H s) 8.11 (2H d), 13.20 (1 H, s) 27
4- [4S@lzwtureH NI\/F limm(l){am MHz, 420 Hl\ﬁ‘darﬁantyl carb@rm/e

IVIOU™ \ J.U} (@) - \JL \ LI ™ TW, Y y \J T 1 q} y
1.72 (2H, s), dycl ()PSUF{”IZWFQQOI iilgélﬁ ti‘688}§ (7TH, m,
1.96 -1-yl]benzoic|acid (2H, s), (ﬁ{ Q)’37-73221:[%)( 1H, m,
00220 - 2.28{(2H/ m, 3.76 - 3. 1. 01 -
4.06 (1 H m), |7.52 (2H, d), 7. 8(399((IF[Id)d§1 7.93 (1H,

s), 8.07. (2H, |d), [13.40 (1 H, s)(zly\za)zgop@(/lgggus
PCT/ GB2008/ 000454 64 Exanple 28" ’

4- [ 4- (2- Adamant yl can banoy! ) - 5- et Byl3.8¢fHdEs) - 1- I | benz
Ehmpial O |

- 4-[4-( 2-Adamantvlcarbamovl)-S-cvclopentvlsuflfanvl—pvrazol—1-\vllbggoic acid

ﬁg@
S;@

2M aqueous sodium hydroxide (1.694 mL, 3.39 mmol) was added in one portion to

c

methyl 4-[4-(2-adamantylcarbamoyl)-5-cyclopentylsulfanyl-pyrazol- 1-yl]benzoate
(Intermediate # 90) (325 mg, 0.68 mmol) in methanol (10 mL). The resulting mixture was
stirred at 20 °C for 18 hours. The reaction mixture was concentrated and diluted with water
(50 mL), and washed with ether (20mL). The aqueous solution was adjusted to pH 3 with
2M HCI and extracted with EtOAc (2x25 mL), and the combined extracts washed
sequentially with water (2x20 mL) and saturated brine (20 mL). The organic layer was
dried over MgSO4, filtered and evaporated to afford 4-[4-(2-adamantylcarbamoyl)-5-
cyclopentylsulfanyl-pyrazol-1-yl]benzoic acid (307 mg, 97 %). |
1H NMR (400.13 MHz, DMSO-d6) 6 1.17 - 1.25 (2H, m), 1.41 (4H, d), 1.65 (4H, d), 1.74
(2H, s), 1.85 (6H, s), 1.96 - 2.02 (4H, m), 3.31 - 3.33 (1H, m), 4.12 (1H, d), 7.75 - 7.77
(2H, m), 8.08 (1H, d), 8.10 - 8.15 (2H, m), 8.19 (1H, s), 13.20 (1H, s)
m/z (ESI+) (M+H)+ = 466

The following Examples were prepared in a similar manner to Example #34, using

an appropriate ester starting material



N N OO A solution of 1M sodi um hydroxide (24.28 ni,

24.28 mmol ) was added to a stirred
wok(/0gdasrant yl ) - 1- (4- cyanophenyl ) - 5- net hyl - pyrewcBe604/000454
(I ntermedi at e#66) (1.25 g,
The resul ting suspensi on was
at 100 C for 7 hours.

car boxam de
di oxane (25 nL)

The reactio

concentrated, diluted with & er

t hrough Celite.

citric acid T

e r

ecipnitate wa

n m xture was

3. 47 mmol )
stirred

s suspensi on of

in

(40 nmL) and filtered
The filtrates were acidified with 1M

recovered hy

filtPtuctyre waghed iNamewat er (3428 NMR &nd dri |eMS m/e
under 10 vacuum at 30C. The crudg product was pgkjliﬁﬁd
by preparative [HPLC|(Phenonenex [Gemini C18 11
(axia) col umm, B5si l|intahyl 3Q44¢tn di|arENBIR (40003 M 466
| engt h), i ng | decneasi ngl ol gr, . m S wat er
a0 g Lo or | acaieqray e kSPGB o
tion nt di ni ng ol)s-desi r ed |COrgROUTEN2HE G,
vaporated to drynegs to afford 4-[4-(2-
tyl car banoyl ) - SY%E%W1§“}IJ€??azlo41-1 l‘iﬂ ®Hemoj ¢ acid
429 as a pakepyaldiqw 13 powdes; s, H},N'VR
Mz, DNBO dg) B 1.45 - 1|54 (2H, m, Lo -
8H, m, 1.90 -yHbggoatg2H m?2.07A985s),3.32418| (2H,
2.56 (3H, ), 4.00 - 4.10 (1H,z 9 u7.07% {1H d),
283 (2H, d). [8.11|(2H d). 8.29 3(519%,}"%‘:};’,7'%3. b5 (1
H s). mz (ESI|+) (MrH) + = 380; |Z0HWD 2TD87.009145
PCT/ GB2008/ 000454 65 Exanple 29
4-(5-tert-Butyl|-4-(gycl ohexyl carta{%ylfla’-sflgl-'éy'l}azol -1l-y
| ) benzoic acid| ON|-O0 N N O O(3H, m), 13.20 (1H,
1- (4-bronmophenyl )-5-tert-butyl - N c¥cl ohexyl - 1
H- pyr azol e- 4- cdr boxani de §
36 | methyl 4-[5- 1H NMR (400.13 | 482
Q _@ o cyclopentylsulfan | MHz, DMSO-d6) &
Nl LYo
//—& yl-4-[[(1R,3S)-5- | 1.17 - 1.25 (2H, m),
NS hydroxy-2- 1.36 - 1.47 (6H, m),
é adamantyljcarba | 1.65 (6H, d), 1.76
moyl]pyrazol-1- | (2H, d), 1.89 (2H,
o~ "o yl]benzoate d), 2.08 (3H, s),
3.35 (1H, d), 4.02 -
4.05 (1H, m), 4.43
(1H, s), 7.74 - 1.77
(2H, m), 7.99 (1H,
d), 8.10 - 8.13 (2H,
m), 8.18 (1H, s)




20

25

5 (Internediate# 82) (132 ng, 0.33 mmol ), nol ybdenum
hexacar bonyl (43.1 ng, 0.16 mol),

wo e@ns9ddig - acet at 0) bi s[ o- (di - o-t ol yl phosphi no) benzpbkjodiooo454

pal | adium (11) (15.34 ng, 0.02 mmol),

4- Di met hyl am nopyridine (80 ng, 0.65 mmol) and

N- Et hyl di i sopropylamne (0.113 nL, 0.65 mmol) were
suspended in Dioxane (4 nL) Wnd Water (1 nl) and
sealed into a microwave tube. The reaction was heated
to 150 Cfor 1 hour in the mcrowave 10 reactor and
EX&E@&LIO RT. The reaction m xture was diluted with

R 5—§-rada&||§n‘ ).rh%ﬂ%yhbs%‘ro%ﬁ sHﬁs.%‘i'ergz& 5

[ O Triterea TouogliT cerrtre, e organrc
ymagmnn separ at ed, drled over MgSH, filtered and
rated to afford crude product. The crude product
urifi preparative reverse phase HPLC using

( v(§gztures of water (containing 0.1%

and Me Fs. 1s Fractions containing the
ed conpound wefe evapor at ed to dryness to afford
-t t-

bufyl - 43(cycl ohexyl car banoyl ) - 1H pyrazol -1 -yl ) benzoi c
aeiq\ (18 , 14.92 9% as a white solid. 1H NWR

13 , DVMsO-d6) 8 1.15 (1H, s), 1.20 (9H, s),
N2B<1.4 (4H, m, 1.58 (1 H s), 1.71 - 1.74 (2H, m,
.82 (2H, d), 3.18 (1 H, s), 7.48 - 7.50 (2H, m, 7.60
2, s), 20 8.05-8.10(3H, m mz (ESI+) (MH)+ = 370
5 W8 2008/ 099145 PCT/ GB2008/ 000454 66 Exanple 30 4-

[ ‘1" §/|%MA d %rhcr(?ugslts\é(lilgr%lrhag{(r)oé}/dﬂ)(2 ﬁg(f %ESA? li]%@)m'as a é od;,I 1§ ond Iz)grltlon to
sadlthi] urfnﬁwmiﬁuodﬁne(tﬂox@Yl-aﬂimarﬁyl]MrmyD] SV]ﬁSp)ﬂsitﬂlEﬁiylpy”razol 1-

s3Bpogi ekt S habye 0.5 1mpeD dhesgraal (b ) Tog pesying
ik tute Whg dvierdd @ede°C fol 18 Boureshdah&it Btkhed Bfirdd 554. GRe reaction
manxrt?xlre) wgsncogsgnlgrgtrég Ian (}1?uterg_ v)v1th v-l;lgtgr (rS%SI’llmJIl)t ;nr(]igwarghc):(dt l\J’Iv1th e\tl\lgr (20mL).
The aqueous solution was adjusted to pH 3 with 2M HCI and extracted with EtOAc (2x25
mL), and the combined extracts washed sequentially with water (2x20 mL) and saturated
brine (20 mL). The organic layer was dried over MgSO4, filtered and evaporated to afford
4-[4-[[5-(difluoromethoxy)-2-adamantyl]carbamoyl]-S-propylsulfanylpyrazol-1-yl]benzoic
acid (284 mg, 63.5 %).

1H NMR (400.13‘ MHz, DMSO-d6) 6 1.03 - 1.08 (5H, m), 1.41 - 1.54 (7H, m), 1.93 (6H,
d), 2.05 (2H, d), 2.18 (3H, d), 2.96 (1H, d), 4.10 (1H, t), 6.88 (1H, t), 7.73 (2H, d), 7.99
(1H, d), 8.12 (2H, d), 8.18 (1H, s), 13.20 (1H, s)

m/z (ESI+) (M+H)+ = 506



20

25

stirred at 20 C for 18 hours. The reaction m xture was
concentrated and diluted with water (50 niL), and

worwkewiwi t h et her (20nlL). The aqueous sol uti OPCTNEB2008/000454

adjusted to pH 3 with 2MHC and extracted with Et OAc
(2x25 nL), and the conbined extracts washed 10
sequentially with water (2x20 niL) and saturated brine
(20 -nL). The organic |layer Wds dried over MySO4,
filtered and evaporated to afford
4-[ 4- (2- adamant yl car banoyl ) - 5-

yIsquanyI pyrazol - | -yI]ben20|c acid (321

75 (24 s). 1.85 (6H s), 1.93-2 05 (4H

4.12 (1H, d), 15 7.72 - 7.76 (2H,

, 8.10 - 8.13 (2H, m, 8.18 (1 H, s),

OH1 H, s) mz (ESI+) (MtH)+ = 480 The foll owi ng

xappl.es were prepared in a simlar manner to Exanple

#38, QOsing an appropriate ester starting material 20
0084099145 PCT/ GB2008/ 000454 67 Structure Ex Nane

' M5 W 31 4-[4-(1- 1H NMR (400.13 (MH- o

adgmant yl car bam vHz, DMSO-d6) S 478 N~ oyl)-5- 1.05 -

1 (5H, m, N N S cyclohexylsulfany 1.42 (1H, s),

P 58 1- pyrazol -1- (4H, d), 1.68 (6H, yl]benzoic acid

s), A-sBihtibDbk a ous&I@&)deQh)(&ofﬁe @)mL B é&o()lvd"aad&gd to a stirred

7.68 - 7.71 (2 8.09 - I—in’? 9 (1

selytidp 40 5 mﬂhthm(tﬂtmyclpsexywwoya -5cqpiE O@ﬁéxlwléawk@)ﬁyzol 1-

y 5H %@i}itgmle(ﬁal%g&), N33 Omg', 6['55 (Iﬁmla}ﬂdfnoﬁﬁéthaljrolo% mL]) 48 room

temperature. The resulting solution was stirred at room temperature overnight.

The reaction mixture was evaporated to dryness and redissolved in water (15 mL)

and acidified with 2M HCI (6 mL). The reaction mixture was then extracted in EtOAc (30

mL), and washed sequentially with water (10 mL), and saturated brine (10 mL). The - g

organic layer was dried over MgSO4, filtered and evaporated to afford 4-[4-
(cyclohexylcarbamoyl)-5-cyclopentylsulfanyl-pyrazol-1-yl]benzoic acid (217 mg, 96 %) as
a white solid. '

m/z (ESI+) (M+H)+ =414 _

1H NMR (400.13 MHz, DMSO-ds) 6 1.21 - 1.45 (11H, m), 1.58 - 1.74 (5H, m), 1.84 - 1.87
(2H, m), 3.42 - 3.48 (1H, m), 3.76 - 3.82 (1H, m), 7.70 (2H, d), 7.90 - 7.92 (1H, d), 8.11
(2H, d), 8.16 (1H, s), 13.19 (1H, s)



NON s 2- 1.41-1.56 (7H, nm), adamantyl)carba 1.67 (4H,
d, 1.76 noyl]pyrazol-1- (2H d), 1.89 (2H,
wQ bjoseymas c acid d), 2.08 (3H, s), 0 0 2.93 (1r¢H/GBR008/000454
4.03 (1H, d), 4.43 (1H, s), 7.73 (2H d), 7.97 (1
H d), 810 - 8.12 (2H, nm, 8.18 (1H, s), 13.25
(1H,s) 33 4-[5- 1 H NWR (400.13 (MtH)+ o N O
cycl ohexyl sul fany MHz, DMBO/@6) b 546 N FF 1-4-[[5-
1.03 - 1.08 (5H, mM, NS (difluoronmethoxy 1.41 - 1.54

(7H, , )-2- 1.93 (6H d), 2.05 o o adamantyl]carba
E&ZEM& 2.18 (3H, noyl]pyrazol-1- d), 2.96 (1H d),
A %AQ&MHI?AQE’&;/( LEBARARA DR R OB zoV 1V fib dhabic Brkighe e

RS M FToenzorc acra 4. 10 (1H, t), O©. (1
H t), 7. 2H, d), 7.99 (1 H d), 8.12 (2H, d),
8.18 (1H , 13.20 (1 H, s) Exanple 34
4- 149 2- nt vl car banoyl ) - 5- cycl opent yl sul f anyl - pyra
zol - ﬂ benzoic acid O

S

NN
5O
H(S?)

4-[4-(cyclohexylcarbamoyl)-S-cyclohexylsillfanyl-pyrazol-vl -yljbenzoic acid was
5 prepared from methyl 4-[4-(cyclohexylcarbamoyl)-5-cyclohexylsulfanylpyrazol-1-
yl]benzoate (Intermediate#97) by the same process used for Example#38
m/z (ESI+) (M+H)+ = 428; HPLC tg =2.67 min.
1H NMR (400.13 MHz, DMSO-d¢) 8 1.09 (4H, m), 1.19 - 1.30 (2H, m), 1.33 - 1.41 (5H,
m), 1.51 - 1.58 (5H, m), 1.71 - 1.75 (2H, m), 1.84 - 1.87 (2H, m), 3.03 - 3.12 (1H, m), 3.72
10 -3.80 (1H, m), 7.71 (2H, d), 7.89 - 7.90 (1H, d), 8.09 - 8.11 (2H, m), 8.16 (1H, s), 13.20
(1H, s)
Example 40
4-|5-Cycloheptylsulfanyl-4-(cyclohexylcarbamoyl)pyrazol-1-yl]bénzoic acid

15
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N F~~, NNl NS O O 2M aqueous sodi um hydroxi de (1.694
nm., 3.39 mmol) was added in one portion to 5 nethyl
wd2¢08/09hA4ndamant yl car banmoyl ) - 5- cycl opent yl sul f BE/IGBRYOBA00454
zol- | -yl]benzoate (Internediate # 90) (325 ng, O0.68
mrol ) in nethanol (10 nL). The resulting m xture was
stirred at 20 C for 18 hours. The reaction m xture was
concentrated and diluted witB water (50 nL), and
washed with ether (20nL). The aqueous sol ution was
adj usted to pH3 with 2MHCL and extracted with Et QAc
(2x2% ?neyclolmﬁa/lwlfémddnﬁsyﬂ@thblﬁerbaéesé)mmnlebylibenzolc acid was
e
R S e R R R L T
yi]b¢ttze¢te (IngevehediadgiIBh bg thetsoma pfagess used for Example#38.

E: )ZQ]\?QI? %IZYZJ car banoyl ) - 5-
ope sul f dnyl - pyrazol - 1-yl ] benzoi ¢ acid (307 ny,
1917NMR (4(1(D-Il3\IIVHEIz( DOSA-d6)\HE 16 DNS!D(ICSGJ) ), 15871.67 BB m)( 2 -

et 8 BB B Pl 5 o,

74901(21{(&;!—3 091)811(2715 d, 87167(71H155) (32H;(m §) 8.08 (1 H d),

8.10 - 8.15 (2H, m, H s), 13.20 (1 H, s)

+) (I\/H—|)+:466 Thefollovvlng Exanpl es were _

ANUSPA dashanfylBarbaiol HU5-¢i] .nﬁfanwpﬁ%@g ﬁ!lﬁe%%?lc uagng an
appropri ate ester start materra
o4 69 Structure Ex# Name 'H NVR S M5
et hyl 4-[4-(1- 1H NMR (400.13 466 o
7 MHz, DMSO-d6) 6 N-e oyl)-5- 1.18 -
) NO\l S cyclopentylsulfan 1.41 - 1.49
pyrazol-l- 1.64 - 1.71 (8H m, _
2.07 (9H, s), 3.32 - 3.37 (1H, m, 7.54 o

2M aqueous sodium hydroxide (2.446 mL, 4.89 mmol) was added in one portion to
methyl 4-[4-(2-adamantylcarbamoyl)-5-ethylsulfanyl-pyrazol-1-yl]benzoate
(Intermediate# 99) (430 mg, 0.98 mmol) in methanol (20. mL). The resulting mixture was
stirred at 20 °C for 18 hours. The reaction mixture was concentrated, diluted with water
(50 mL) and adjusted to pH 3 with 2M HCI. The precipitate was collected by filtration,
washed with water (20 mL) and dried under vacuum to afford 4-[4-(2-
adamantylcarbamoyl)-5-ethylsulfanyl-pyrazol-1-yl]benzoic acid (383 mg, 92 %) as a white
solid.. .‘
1H NMR (400.13 MHz, DMSO-dg) 6 0.94 (3H, t), 1.63 (2H, d), 1.74 (2H, s), 1.86 (6H, d),
1.99 (4H, d), 2.68 (2H, q), 4.11 (1H, t), 7.72 - 7.76 (2H, m), 8.04 (1H, d), 8.10 - 8.13 (2H,
m), 8.19 (1H, s), 13.2 (IH, s)
m/z (ESI+) (M+H)+ = 426



weymsopamt vyl sul fan MHz, DMSO-d6) 6 N ~

(1 H s), 7.70 - 7.73 (2H, nm, 8.09 - 8.13 (3H m,

13.20 (1 H s) 36 nethyl 4-[5- 1H NMR (400.13 482 o

PCT/GB2008/000454
-4-[[ (1R 3S)-5- 1.17 - 1.25 (2H, m, NON s

hydroxy-2- 1.36 - 1.47 (6H, m, adamantyl]carba 1.65

(6H, d), 1.76 noyl]pyrazol-1- (2H d), 1.89 (2H, o o

yl ] benzoate d), 2.08 (3H, s)’4 3.35 (1 H d), 4.02 -

4.05 (1H, m, 4.43 (1 H s), 7.74 - 7.77 (2H, m,

7.99 (1H, d), 8.10 - 8.13 (2H m, 8.18 (1 H, s) 5

_EJ!M!EH?HOQQMS PCT/ GB2008/ 000454 70 Exanple 37

50 &faﬁ% gﬂc%%ﬂ li gﬁ#& g@é ﬂ'q E'lgr

SFONO

O 0O

Prepared from methyl 4-[4-(2-adamantylcarbamoyl)-5-methylsulfanyl-pyrazol-1-
yl]benzoate (Intermediate#100) by the same process as Example#41. _
1H NMR (400.13 MHz, DMSO-ds) 6 1.61 (2H, d), 1.74 (2H, s), 1.86 (6H, d), 2.00 (4H, d),
230 (3H,s),4.11 (1H, t), 7.72 - 7.75 (2H, m), 8.01 - 8.04 (1H, m), 8.10 - 8.14 (2H, m),
8.19 (1H, s), 13.2 (1H, s)
m/z (ESI+) (M+H)+ = 412

Example 43
4-[4-(5-Methanesulfonyl-adamantan-2-ylcarbamoyl)-5-propylsulfanyl-pyrazol-1-vyl|-

benzoic acid

0] , S /
vt 7\
H O/ \O

o OH

Lithium hydroxide monohydrate (27.5 mg, 0.65 mmol) was added to a suspension
of 4-[4-(5-Methanesulfonyl-adamantan-2-ylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]-
benzoic acid methyl ester (Intermediate#105) (116 mg, 0.22 mmol) in methanol (4 mL) /
water (2 mL) at ambient temperature. The resulting suspension was stirred at ambient

temperature for 18 hours. The bulk of the organic solvent was removed in vacuo and the



20

5 2M aqueous sodi um hydroxi de (2.050 nL, 4.10 mol)
was added in one portion to nethyl
wd 2084094135 (di f | uor omet hoxy) - 2- adamant yl ] car banpgT/B30081000454
opyl sul f anyl pyrazol - | - yl]benzoate (Internedi ate#
95) (459 ng, 0.82 nmmol) in nethanol (10 nlL). The
resulting mxture was stirred at 20 C for 18 hours
and then a further 4 hours & 55C. The reaction
m xture was concentrated and diluted with water (50
m.), and washed with ether (20nL). io The aqueous
resolting santiorasasadijutedtva th waserHBLndrwMd@th ether (10mL). The

b2t § bl By Ut P BB oy

ThaEwd At Rgers hrerembrr(b%dmashedr Rquantigiyrivith haye (5 wapardy daﬁlehted

b?lgee {18%%‘1%#@!{11{18[@;% vgar;d H {L)ﬁ?ﬁ tSeOd4 tﬁ tereflfar(l) evaporaleé to afford
At BAEnksudfo n@nithrl- 23 AN MBFY5=prbpylsth Riz61-1-yl]-

N T - WP N YA R s Ty

benzeicegid (113 g, k@ﬁ’)mawlmt%szhd 1. 54 (7H m, 1.93 (6H,

1ﬁ)NM)§ @6o. ?M zdsz%g 48, 6(0’%;!; gﬁHt) ?2961(:% éﬁq,(l{ii 1541 (gi@ H .96

(8152 Z(OZ)H 2 b@ (THgm.2.2012H, s)s3.- 65 231, zn 287 (BH, 9)4.08 @ H BHI 774
(Wﬁ&o%??ﬁég%‘% 28, MO3280% 099545 (7T GB2008/ 000454

MS fnde 1B Sl &@hexyl car banmoyl ) - 5- cycl opent yl sul f anyl - pyraz

oI-1-¥P!benzoic acid ON H N \ SN HOOA
of aqueous 2N sodi um hydroxide (4 nL, 8 mmol)
R ARathnca-bamby)-8ropylsilfanlyi-pyragél- J2¥l’hethoxy-benzmc acid
4-1 4- (cyclohexylcar anoyl ) - 5- cycl opent yl sul f anyl - pyraz

gake (i nternedi at e#96), 233 ng, 0.55
(7 mL) at room tenperature. The
on was stirred at roomtenperature

2M aqueous sodium hydroxide (1.256 mL, 2.51 mmol) was added in one portion to
methyl 4-[4-(2-adamantylcarbamoyl)-5-propylsulfanyl-pyrazol-1-yl]-2-methoxy-benzoate
(Intermediate# 106) (243 mg, 0.50 mmol) in methanol (10 mL). The resulting mixture
was stirred at 20 °C for 18 hours.

The reaction mixture was concentrated, diluted with water (50 mL) and adjusted to
pH 3 with 2M HCI. The precipitate was collected by filtration, washed with water (20 mL)
and dried under vacuum to afford 4-[4-(2-adamantylcarbamoy!)-5-propylsulfanyl-pyrazol-
1-yl]-2-methoxy-benzoic acid (202 mg, 86 %) as a white solid.
1H NMR (400.13 MHz, DMSO-d¢) 8 0.70 (3H, t), 1.23 - 1.32 (2H, m), 1.62 (2H, d), 1.74
(2H, s), 1.86 (6H, d), 1.92 - 2.05 (4H, m), 2.65 (2H, t), 3.87 (3H, s), 4.11 (1H, d), 7.23 -
7.25(1H, m), 7. 39 (1H, d), 7.81 (1H, d), 8.09 (1H, d), 8.17 (1H, s), 12 92 (lH s)



The reaction m xture was evaporated to dryness and
redi ssolved in water (15 nL) and acidified with 2M

woigos(®int) . The reaction m xture was then extPerGBA0BI00454

Et OAc (30 io nmL), and washed sequentially with water

(10 m.), and saturated brine (10 nL). The organic

| ayer was dried over MgSO4, filtered and evaporated to
afford 4-[4- ' 76

(cycl ohexyl car banoyl ) - 5- cycl opent yl sul f anyl - pyrazol -

yl ] benzoic acid (217 ng, 96 %9 as a white solid. niz
nyEQISE) (A= 470414 15 1H NVR (400. 13 MHz, DVBO-d6) 6

le4sl-45 (11H m, 1.58 - 1.74 (5H m, 1.84 - 1.87
Eé@)—ré-, 3.42 - 3.48 (1 H m, 3.76 3.82 (1 H, m,
444-(D-AdamanthlcarBaBoyl)-5teDutyll-phragb)-1-y8}-Finetl{yHHenzbic acid
8.16 (1 H s), 13.19 (1 H s) 20 25 WD 2008/099145
PCT/ GB2008/ 0 72 Example 39

r banmoyl ) - 5- cycl ohexyl sul f anyl - pyrazo
| - benzoi id OQN H N\ NS HOO
hexyl car bamoyl ) - 5- cyclohexylsulfanyl pyrazo
nzoic acid was 5 prepared from et hyl
1 ohexyl car banoyl ) - 5- cycl ohexyl sul f anyl pyrazol
benzoate (I nternedi ate#97) by the same process
or Exanpl e#38 nmfz (ESI+) (MrH) + = 428; HPLC tR =
n. 1H NWVR (400.13 MHz, DMSO-d6) 6 1.09 (4H, m,
1.30 (2H, nm, 1.33 - 1.41 (5H, n), 1.51 - 1.58
), 1.71 - 1.75 (2H m, 1.84 - 1.87 (2H, m,
393 ©3. 12 (1 H m, 3.72 10 -3.80(1H m,7.71

( 2 H, g)soﬁltlgg of §(§ﬂ(n]r h&/djr))mﬁe 9990& n:l'L 3(821'_1'nm)}) 8y aGaded Blone portion

to a stlrred solutlon of ethyl 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]-3-

methyl-benzoate (Intermediate#113) (353 mg, 0.76 mmol) in methanol (6 mL) . The
resulting suspension. was stirred at 20 °C for 16 hours. The resulting mixture was
evaporated to remove the methanol and washed with ether (20 mL).The reaction mixture
was acidified with 2M HC1.The precipitate was collected by filtration, washed with water
(10 mL) and dried under vacuum to afford 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-
pyrazol-1-yl]-3-methyl-benzoic acid (266 mg, 80 %) as a white solid.

'H NMR (300.073 MHz, dmso) 6 1.16 (s, 9H), 1.50 (d, J = 12.6 Hz, 2H), 1.70 (s, 2H),
1.74 - 1.88 (m, 6H), 1.89 - 1.99 (m, 2H), 2.01 - 2.14 (m, 5H), 3.99 (d, 1H), 7.37 (d, 1H),
7.66 (s, 1H), 7.86 (d, , 1H), 7.94 (s, 1H), 8.05 (d, 1H)

m/z (ESI+) (M+H)+ = 436



Exanpl e 40
4- 15- Cycl ohept yl sul fanyl - 4- (cycl ohexyl car banoyl ) pyrazo
wo 20b8phdibenzoic acid ON N \ NS OO 15 V¥ET/GB2008/000454
2008/ 099145 PCT/ GB2008/ 000454 73
4-[5-cycl oheptyl sul fanyl - 4- (cycl ohexyl car banoyl ) pyrazo
| -1-yl]benzoic acid was prepared from nethyl
4-[ 5-cycl ohept yl sul fanyl - 4- (dycl ohexyl car banoyl ) pyr azo
- 1 - yl]benzoate (Internedi ate#98) by the sane
E!orocess used for Exanple#38. mz (ESI+) (MtH) + = 442 5
Mﬂ?ﬁmo 13 MHz, DI\/BOdG) 6 1.16 - 1 52 (15H n,

270 (2H d) 790(1 H d). 809 - 812(2H d)

13.18 (1 H, s) Exanpl e 41
Icarbannyl) 5- et hyl sul fanyl - pyrazol -
O N NN SN 10 O O 2M aqueous sodi um
m., 4.89 nmmol) was added in one
nethyl
> Y adamant yl car banoyl ) - 5- et hyl sul f anyl - pyrazol -
oate (Internediate# 99) (430 ng, 0.98 mml) in
(20.nmL). The resulting m xture was stirred
18 hours. The reaction m xture was

ed, diluted with water 15 (50 nlL) and
xd_to pH 3 with 2M HCI. The precipitate was
cQo Iecﬁgﬁ by filtration, washed with water (20 nL)
@nd~0Ori ed under vacuumto afford 4-[4-(2-

5 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]-2-(trifluoromethyl)benzoic
acid was prepared from ethyl 4-[4-(2-édamantylcarbamoyl)-5-tert-butyl-pyrazol-l-yl]-3-
methyl-benzoate (Intermediate# 117) by the same process used for Example#45.
1H NMR (400.13 MHz, CDCl3) 8 1.29 (9H, s), 1.71 - 1.79 (6H, m), 1.91 (6H, s), 2.07
(2H, s), 4.24 (1H, d), 6.20 (1H, d), 7.63 - 7.66 (1H, m), 7.70 (1H, s), 7.79 - 7.80 (1H, m),

10 8.00 (1H, d)

MS nvz (ESI+) (M+H)+ = 490.
Example 47 : 4-[4-(Adamantan-2-ylcarbamoyl)-5-(trifluoromethyl)-1H-pyrazol-1-

vl]benzoic acid.

N
7\ F
N
N F
F
o OH
15 . A solution of Sodium hydroxide (1.056 mL, 2.11 mmol) was added in one portion

to a stirred solutlon of N- adamantan 2-yl-1-(4-cyanophenyl)-5-(trifluoromethyl)-1H-
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adamant yl car banoyl ) - 5- et hyl sul fanyl - pyrazol -1 -yl ] benzo
ic acid (383 ng, 92 %9 as a white solid. 1H NWR

WO 208/09843vHz, DMSO-d6) 6 0.94 (3H, t), 1.63 (2PCT/AB2008/000454

1.74 (2H, s), 1.86 (6H, d), 20 1.99 (4H, d), 2.68

(2H, q), 4.11 (2H, t), 7.72 - 7.76 (2H, m, 8.04 (1H,

d, 8.10 - 8.13 (2H, m, 8.19 (1 H s), 13.2 (1 H s)
mz (ESI+) (MrH)+ _ 426 2570 2008/ 099145

PCT/ GB2008/ 000454 74 Exanple 42

4-14- (2- Adamant yl car barmylb 5- net hyl sul f anyl - pvrazol - |
pylgamlb-érpadlioaara@p élllltezbﬂfmdmlk@E 40250 apea P 68 nfme mimeietigiol (10 mL)

oo BRI 85 BT o e L sl
W}ls eﬁpamp:ﬂd&#d@nes’k tand\NIVR ré sdkﬂ@ disSolvdzin 1@%@@1116)m5) dndBhie mixture
gﬁdl?%(}’i_lelgyl &%Tif ht: i?ﬁctjﬁjtgtg 0 lc_lgllegzoed P§ ﬂ'?trq‘p}) \gasg%ld with water

(258mQ)1z(n1;1H1rmi Egciielc Qa&uimt(; %Hom)441[24 @dagﬂaéﬁ;(ah Zﬂylcﬁrl)amdﬁ) 8 (1
m z + = a
<t&1ﬂmar0(fsﬂw9t %H%@%ﬂ Tldﬂ ROZATHHE AR 8. %ﬁ: é&%%\wbw solig, ‘ﬁ‘i“&h

Mh%d'\%ﬁféﬁﬂ mauérq;aahcdtloxll benzoic acid ON ......
S O OH Lithium hydroxi de nonohydrat e (27 5

HME(ESYfWTWi)‘*Maé{P&@dEd 2t5d minsuspensi on 15 of

( e I v
1g1y1~{1 S (?%(?]./F? NPH% B&U{ﬁ‘d’?&j 5 I?Qarﬁaﬁ @I I FRARRRAEPOY R 15H,R5,9 84
(1H, 5), 1.93 (2H s) 205 (2H, d), 398 -4.05 (1H, m), 7.63 (2H, d), 8.11 - 8.14 (3H, m),
8.34 (1H, d), 13.30 (1H, s)
Intermediate#1 : 4-[4-((1R.2S.3S,58)-5-Hydroxy-adamantan-2-ylcarbamoyl)-5-

propylsulfanyl-pyrazol-1-yl|-benzoic acid methyl ester
0 N=
H
»—Q”ka@ ;
—0
Sl 0 o

1-(4-methoxycarbonylphenyl)-5-propylsulfanyl-pyrazole-4-carboxylic acid
(Intermediate#7) (160mg, 0.5mmol), (15,35,4S,5R)-4-Amino-adamantan-1-ol
(84mg, 0.5mmol), HOBT (81mg, 0.6mmol), and DIPEA (174pL, Immol) were dissolved
in DMF (5mL) and treated at ambient temperature with EDCI (115mg, 0.6mmol). The
mixture was stirred at ambient for 18h and then diluted with ethyl acetate (S0mL), washed
with water (3x20mL) and brine, dried (MgSO,) and evaporatéd to leave a brown gum,
which was purified by chromatography on silica gel (12 silica 0-100% EtOAc / isohexane)

~ to give the title compound (159mg, 69%)

'"H NMR (300.073 MHz, DMSO-dg) 80.65 (3H, 1), 1.17 - 1.29 (2H, m), 1.42 (2H, d), 1.60-
1.80 (6H, m), 1.89 (2H, d), 2.06 (3H, s), 2.62 (2H, 1), 3.90 (3H, s), 4.00 (1H, d), 4.43 (1H, s),
7.76 (2H, d), 7.95 (1H, d), 8.13 (2H, d), 8.17 (1H, s)

MS m/z 470 M+H
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15

benzoic acid nethyl ester (Internediate#105) (116 ng,

0.22 mmol) in nethanol (4 nL) / water (2 nL) at
w@iseoi14 enperature. The resul ting suspensi ONPEEEB2008/000454

stirred at anbient tenperature for 18 hours. The bul k

of the organic solvent was renoved in vacuo and the WO

2008/ 099145 PCT/ GB2008/ 000454 75 resulting sol ution

was diluted with water (I OM9 and washed with ether
(I Om). The aqueous |layer was acidified to -pH4 with
l2M HC(Ii then ext rlact ed v(\inth Et OAC (3 X 25ml) J The

!&g _03&5 nL) and saturated brlne (10 nL) The organlc

s dried over MpSH, filtered and evaporated to
afford 5 H

f onyl - adamant an- 2- yl car banoyl ) - 5-pro
-1-yl]- benzoic acid (113 ng, 100
~ . 1H NWR (400. 13 Mz, DVMSO d6) 6
tH, ¥Z22 - 1.31 (2H, m, 1.57 (2H, d), 1.96
2.00 - 2.1b (7H, m, 2.20 (2H, s), 2.65 (2H
(3H, s), 4.09 (1H, m, 7.74 (2H, d), 8.05 (1
(2H m, 8.19 (1 H s), 13.20 (1 H s) 10
We MH\518. Exanpl e 44 '
(2- Adamant yl car banoyl ) - 5- pr opyl sul f anyl - pyrazol -1
<2-met hoxy-benzoic acid ON N .NS O OO 2M

a ged in one portion to 15 nethyl
-[41 2- adamant yl car banoyl ) - 5- pr opyl sul f anyl - pyrazol -1
-yl ]-12- met hoxy- benzoat e (Internediate# 106) (243 ny,

0.50 nnol ), in nethanol (10 ...Th [ting m xture
was St m%'wxata%w beryD) i«gr%fw'éany*?ﬂ SECHBAHCREr e
(NRermddiiie W‘U(EIS@IQ% (ﬂﬂrﬁl‘dblgdz -YatAnRbfke Kyafbchlotid&(Wdmg, 0.5mmol),

he precip itate was

@%ﬁ%&%ﬂwbgwmu %r\d:RIiPEA (2%% éémmqlhwmtieﬁolt(ezon PMF (5pd-)
aﬂ@ ﬁe'g d ﬁq %E{e %‘3 IE?foI ?{Jl‘r%(r)n AR ﬁlln}oa)nT e rrrJlilxrtuarg (\)vlae stirred
at amblent for 18h and then dlluted with ethyl acetate (50mL), washed with water
(3x20mL) and brine, dried (MgSQO4) and evaporated to leave a white solid, which was
purified by chromatography on silica gel, (12g silica 0-50% EtOAc /isohexane) to give the
title compound as a white solid. (203mg, 92%)

'H NMR (300.073 MHz, DMSO-dg) 30.65 (3H, t), 1.17 - 1.29 (2H, m), 1.60 (2H, d), 1.73
(2H, 5), 1.83 (6H, s), 1.91-2.05 (4H, m), 2.62 (2H, t), 3.90 (3H, s), 4.09 (1H, d), 7.79 (2H,
d), 8.03 (1H, d), 8.13 (2H, d), 8.16 (1H, s)

MS m/z 454 M+H



1-yl]-2-methoxy-benzoic acid (202 ng, 86 %9 as a white
solid. IH NW (400.13 MHz, DVMsO-d6) 6 0.70 (3H, t),

wa2@8/099125 32 (2H, m, 1.62 (2H, d), 1.74 (2H, PeI/GBL08B00454

(6H, d), 1.92 - 2.05 (4H, m, 2.65 (2H, t), 3.87 (3H,

s), 4.11 (1H, d), 7.23 - 7.25 (1 H m, 7.39 (1 H, d),
7.81 (1 H d), 809 (1 H d), 817 (1 H s), 12.92 (1
H, s) WD 2008/ 099145 PCT/ GB3008/ 000454 76 mz (ESI+)
(MtH) + = 470 Exanpl e 45

4- 14 (2 Adanantylcarbagoyl) 5- tert butyl pyr?zou 1- yI

!:ggelgggieum hydr oxi de (1.904 rrL 3.81 mml ) was added in

ion to a stirred solution of ethyl
4- [4 (2- adahntyl car banoyl ) -5-tert-butyl - pyrazol - 1-yl ]
pxoat e (I nternedi ate#113) (353 ny, 0.76
o= 6 nl) The resulting suspension was
for 16 hours. The resulting m xture
to renove the nmethanol and washed wth
nL), The reaction mixture 10 was acidified
e precipitate was coll ected by
mashed with wat er (10 nmL) and dried under
fford
(2- adamant yl car banoyl ) -5-tert-butyl -
azol -1-yl]-3-methyl -benzoic acid (266 ng, 80 % as
ite solid. "H NWR (300.073 MHz, dnso) 6 1.16 (s,
3 P~.1.50 (d, J=12.6 Hz, 2H), 1.70 (s, 2H), 1.74 -
88C{n1 6H), 1.89 - 1.99 (m 2H), 2.01 - 2.14 (m
5H), |3 99 (d, I H, 7.37 (d, I H, 15 7.66 (s, 1 H),
7.86 ( 8. 05 z .
(ESI l)<9mﬂm(¥canb041s@gm )z%erswg')@@li%l RS 6B D6 294

(FofernretRd¥B ¥®) 460mg, 0.5mmol), 1-adamantylamine (76mg, 0.5mmol), HOBT (81mg,
0.6mmol) and DIPEA (174pL, 1.0mmol) were dissolved in DMF (5mL) and treated at

ambient temperature with EDCI (115mg,0.6mmol). The mixture was stirred at ambient for
18h and then diluted with ethyl acetate (50mL), washed with water (3x20mL) and brine,
dried (MgSQ,) and volatiles removed by evaporation. The residue was purified by
chromatography on silica gel (12g silica 0-50% EtOAc / isohexane ) to give the title
compound as a colourless gum (143mg, 63%).

MS m/z 454 M+H

Intermediate#4 : Methyl 4-[4-(N-cyclohexyl-N-methyl-carbamoyl)-5-propylsulfanyl-

pyrazol-1-vl|benzoate

O;\ﬁ Oo—
~ 7/
N 0]
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4-14-(2- Adamant yl car banoyl )-5-tert-butyl -pyrazol -1-vl|
-2-(trifluoronethyl)benzoic acid ON ~NNF FF O

W@28/099145 PCT/GB2008/000454

4-[ 4- (2- adamant yl car banoyl ) -5-tert-butyl - pyrazol - 1-yl ]
-2-(trifluoronethyl)benzoic acid was prepared from
et hyl

4-[ 4- (2- adamant yl car barmoyl ) -8-tert-butyl - pyrazol -1 -yl ]
-3- methyl -benzoate (Internediate# 117) by the sane
process used for Exanpl e#45. 1 H NWR (400. 13 M1z,
CDAl By 4-methopycaptmmylpggny)iS-propylsul fapgl-gysaqolenj-carhoxylic peid)

2 ( ) ( = 1 ) |
(tgriegif i thopikep gyl Syl 7pip g s, ow
(ong3 OGO atd NEPEN ¢l 7S] HOmipbl Wpre dissded inEXMF{SmLYand treated

4- 14- ( Adamant an-.2- noyl ) - 5- (tyi fluoronmet hyl ).- 1H, .
sps G RRR PR ol T mRRPIES hresghbien
frS 8Randiheh didutedvithbethy Latetayd 5@xLY] eaghbd %ot wdter (2x2DinL) and brine,
dg.gﬁ) zh)lgél&s ar?cij \go(?gtilfl:snrer%gsed%%/retvla}?orrlatiotnPTl?e r%gildlgervsgs pSﬁ?ilﬁlélé L}(l) n

NoaeRERBhALN 4tivd gel ( (24 212 00RPEMYAC/IsohbLdnt b HPEIOTBE vk )

“ 1 H@\%BZ%OS/ 699 4%%(57/ GB2008/ 006:454 nt) e

compound as a colourless gum (162mg, 78%).

'H NMR (300.073 MHz, DMSO-dg) 50.67 (3H, t), 1.01-1.41 (4H, m), 1.42-1.85 (8H, m),
2.58 (2H, t), 2.86 (3H, s), 3.40-3.60 (0.5H, m), 3.89 (3H, s), 4.20-4.40 (0.5H,m) 7.78 (2H,
d), 7.91 (1H, s), 8.12 (2H, d)

MS m/z 416 M+H

Intermediate#s : Methyl 4-[4-(oxan-4-ylcarbamoyl)-5-propylsulfanyl-pyrazol-1-

yl|benzoate
0

1-(4-methoxycarbonylphenyl)-5-propylsulfanyl-pyrazole-4-carboxylic acid
(Intermediate #7), (160mg, 0.5mmol), 4-aminotetrahydropyran (61mg, 0.5mmol), HOBT
(81mg, 0.6mmol) and DIPEA-(174uL, 1.0mmol) were dissolved in DMF (5mL) and treated
at ambient temperature with EDCI (115mg , 0.6mmol). The mixture was stirred at ambient

for 18h and then diluted with ethyl acetate (5S0mL), washed with water (3x20mL) and brine,

dried (MgSO4) and volatiles removed by evaporation. The residue was purified by

chromatography on silica gel (12g silica, 0-100% EtOAc / isohexane ) to give the title
compound as a white solid (114mg, 56%). ‘

'"H NMR (300.073 MHz, DMSO-dg) 50.68 (3H, t), 1.18 - 1.30 (2H, m), 1.47 - 1.60 (2H, m),
1.77 - 1.81 (2H, m), 2.72 (2H, t), 3.36 - 3.43 (2H, m), 3.81-3.89 (5H, m), 3.95-4.05 (1H, m),
7.71 (2H, d), 8.04 (1H, d), 8.12 (2H, d), 8.17 (1H, 5)
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78 pyrazol e-4-carboxam de (Internedi ate# 124) (250 nyg,
0.60 mmol ), in nmethanol (10 nL) wunder air. The
WO e@alopdinyy sol ution was stirred at 65C for 45 POUGB2008/000454
The resulting m xture was evaporated to dryness and
the residue dissolved in ice/water (25nL) and the
mxture was acidified with 2M HCl. The precipitate
was col lected by filtration82washed with water 5 (25
nm.) and dried under vacuumto afford
4-[ 4- (adamant an- 2- yl car banoyl ) - 5-
lw$nV¢NDdﬂ®Hethyl) 1H pyrazol -1 -yl ] benzoi c acid (243
lﬁ%r was used w thout
) H) + = 434; HPLC tR
(tirlthE(YmHIhml)D x!MrQlddlﬁe—l&aMwllE’Nﬁ@aldﬁ):lllﬁenioaft - 1.53

17%(2H s), 1.80 (5H s), 1.84 10 (1 H,
1 ), 2.05 (2H, d), 3.98-4.05 (1H, m),
1]o- 8.14 (3H, n), 8.34 (1H, d),

13 30 (1H s Infernedi ate#l : 4-[4-((1
R 2S, 3S, 5 tr oxy- adamant an- 2- yl car banoyl ) - 5-

propyl s nyI ' | -1-yll-benzoic acid nmethyl ester
NN O\ N/ N =€ U

1- (4- met hoxycar bo

h@nyl) 5- propyl sul f anyl - pyrazol e-
4- carboxylic acid nt er nedi at e#7) (160ngy, O0.5mmuol),
(1S, 3S, 4S, 5R) - 4- 0- adanant an-1 -ol (84ng, O. 5nnn|)

di SSOI((§ }n oxxca%mgytpéenqﬁs éj Hr(?p? Iszlﬁf égéyLriizollemar%?x iC cid

rea
(Imemmeddidte #2) wastdiss&dbéd m(I]ﬂMr(gmLD.lﬁjmi)bf)DMF faed oxalydtchlogide

CHfity P Saplofs o3 T mialive o ik By sy 2h and

tieddy ol g Qver&fehﬁdedﬂ%s%ratﬁﬂdmﬁmwcéa pdsduf. ITR@MSIdae was
urified g%kchronatography on

déﬁs?l"%‘hmdﬁM((i‘ELﬁqdl addedyo pobsie [% i sohexane)” to.

(Qiﬂﬁ@rotn{&%g)bﬁén‘?gmﬂ%q{(ﬁﬂ(?@%g, (ﬁ@fi@molglaMP@% 1%342

1¢25pmal) in I]_CM({SmL) Q@t@r@{ﬂ-pmh) wasjadded z(rgﬂ-the @)xturg stmaed(\ggq)urously

194 ppsied gl phase schyfing oy phe FyRe i burfeg 9 51
ctljomangtaphy bn kilics yel, eluting with 0-20% EtOAc/DCM to give the title compound
as a clear colourless oil (177mg, 81%). ‘

MS m/z 518 M+H

Intermediate#7 : 1-(4-methoxycarbonylphenyl)-5-propylsulfanyl-pyrazole-4-

carboxyvlic acid

o
N
~ 7/
N O
/
tert-butyl 1-(4-methoxycarbonylphenyl)-5-propylsulfanyl-pyrazole-4-carboxylate
(Intermediate#8) (2.86g, 7.97mmol) was dissolved in DCM (40mL) and TFA (10mL)

added, the mixture was stirred at ambient temperature for 3h and then evaporated under

reduced pressure to leave a light brown oil. Trituration of the oil with isohexane gave a
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MBm z470MrH WO 2008/ 099145 PCT/ GB2008/ 000454 79
I ntermedi ate#2 : Met hyl

wd2m8/09A4ndamant yl car banmoyl ) - 5- pr opyl sul f anyl - pgT/&@B0081000454

- yiibenzoate H OHN NNl NS OO
1- (4- net hoxycar bonyl phenyl ) - 5- propyl sul f anyl - pyrazol e-
4-carboxylic acid 5 (Internediate #7) (160ny,
0.5mml ), 2-adanantyl am ne Wydrochl ori de (94ny,
O 5mmol ), HOBT (81ng, 0.6mmvol) and DI PEA (261L,
1.5mol) were dissolved in DMF (5nL) and treated at
lightdrewe sqléﬁb@m geeverpd by fHpvaion andxlrigd undes wegunin, to iye the title
gﬁlfgdﬁﬁgz\@? )rred at anbient for 18h and then
ute h ethyl acetate (50nL), washed with water
' HMR{300.073 MU, IDMSOEHB) &bl67( EHS). 2G40 t32@phona.8t (2 v), 3.90

| YA %{'3 8% Py GHrW%S 2}23 A K ea0 Yoo et onc

Msmaﬂel){ to glve the title conpound as a white

4(&ﬁ,ox )a,tel 83 (6H s), 1. 91,2, 05 (4H m, 2.62 (2H.
—5—3th , (3H, s), 4.09 (1H, d), 7.79 (2H d), 8.03 (1
8.13 (2H, d), 8.16 (IH, s) is MSm z454MrH WO

200 9145 / GB2008/ 000454 80 Internedi at e#3 :

4- T4- (1-%damant yl car banoyl ) - 5- pr opyl sul f anyl - pyr azol - |

o \J zoat ONoH T?IS H
N
N O

/

tert-butyl 5-chloro-1-(4-methoxycarbonylphenyl)pyrazole-4-carboxylate
(Intermediate#9) (2.016g, 6.0mmol) was dissolved in butyronitrile (30mL), potassium
carbonate (2.48g, 18mmol) and propanethiol (678uL, 7.5mmol) were added and the
mixture heated to reflux for Sh. Ethyl acetate (150mL) was added and the mixture washed
with water (4x25mL), dried (MgSOy) and evaporated under reduced pressure. The residue
was purified by chromatography on silica gel (120g silica 0-25% EtOAc / isohexane) to
give the title compound as a clear pale yellow oil that slowly crystallised on standing to a
white solid. (2.01g, 89%) '
'H NMR (300.073 MHz, DMSO-de) 80.67 (3H, t), 1.25 (2H, q), 1.54 (%94, 5), 2.76 (2H, 1),
3.89 (3H, s), 7.70 (2H, d), 8.11 (3H, d)
MS m/z 321 M-tBut
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N OO
1- (4- et hoxycar bonyl phenyl ) - 5- propyl sul f anyl - pyrazol e-

wd2@aiaxylic acid 5 (I nternediate #7) (160ngy, PCT/GB2008/000454

0. 5nmol ), 1-adamantyl am ne (76ng, 0.5mol), HOBT
(81nmg, O0.6mmol) and DI PEA (174L, |1.Omol) were

di ssolved in DVF (5nlL) and treated at anbient
tenperature with EDCl (I 15, 0. 6mmol ). The mi xture
was stirred at anmbient for 18h and then diluted with
et hyl acet ate (50m_) washed W|th vvater (3x201.) and
Ihtermedi o o enyDipyrazole-4-

gg‘\_/%%&gl on. The resi due was purlfl ed by 10

graphy on silica gel (12g silica 0-50% Et OAc /
[ xane) to give the title conpound as a colourl ess
gum 3ng, 63%. MsS mlz 454 M+H | nt er nedi at e#4

y .
4- ¥4- (Nglycl ohexyl - N- net hyl - car banoyl ) - 5- pr opyi sul f any
| =Apyragol -1 -yl | ben oate N\N O 15 WD 2008/ 099145

4-carb ylicY-aetd (Onternedl ate #7), (160rrg,

0.5mmol ), N nethyl cycl ohexyl ani ne (57ng, 0.5mol ),

HOBT (81ng, 0.6mmmol) and DI PEA (174L, |.Omol) were

di ssbBuednitrie @Ml 2429mmel) and eerrischlogide hfige R.27mmol) were
o ture

aE§JHH85@Jt&ﬁfgué'Y't1*5 dh@é&?{%s 1o a@fﬁ'ﬂc}ﬂél)s anfi g&llh Xtur

was stirr | ent hen ed with
rmtlthb'caabxswhﬂlal)(llﬁ&mz()lfp 4waéiq>eyﬂawi(httemdate#(1:o)( w&xmydeaasja solid

d |
gé\c%ao pgeroé%ge“f&%@ts oI SI)A oy %ﬁég‘ilg{’ﬁ} Yv%sc‘é)%l%g% %eatm% was continued

_ forirw fartBdrd§mag Mhe edaction mixaurgehs obld t6 hmbeat, A& iviti @Aer /

I T MR RN TR ——

m@ﬁixﬁ)@ Zaﬁcﬁlﬁhne&(l OOnlL)OAneJd (MgS@é?‘bndrél/apolaté(Qudhetgl@duced
q;sgﬂn?lﬁ)rem@e ags grp.fledsl)’y chgprrga(gogg;am opgllgﬂgﬁ)(lfng-pglce ppjumn,

HOAC/HEAnd é- Sblyo) ﬁ))glVLBt'h(]: ané gd'rhpcﬁjl)ld MEgiE (54@-8% M"’)"‘)

'"H NMR (300.073 MHz, DMSO-dg) 81.53 (9H, s), 3.87 - 3.90 (3H, m) 7.78 (2H, d), 8.15

(2H, d), 8.20 (1H, s)

MS m/z 281 M-tBut

Intermediate#10 Tert-butyl S-amino-1-(4-methoxycarbonylphenyl)pyrazole-4-

carboxylate

.O /N\
N
0 N0

t-Butyl cyanoacetate (14.1g, 100mmol) was dissolved in triethyl orthoformate
(24.8mL, 150mmol). Acetic anhydride (9.625mL, 100mL) was added and the mixture
heated to 125°C for 3h and then volatiles were removed by evaporation under reduced

pressure. The residue was dissolved in ethanol (100mL) and methyl 4-hydrazinylbenzoate
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I nt er nedi at e#5 : Met hyl
4- 14- (oxan- 4-yl car banoyl ) - 5- propyl sul f anyl - pyrazol -1 -

W@ kdoseymante O 9 rr- NN 15 O PCT/GB2008/000454
1-(4- nethoxycarbonylphenyl) 5- propyl sul f anyl - pyrazol e-
4-carboxylic acid (Internediate #7), (160ng, 0.5mmol),

4- am not et rahydropyran (61ng, O0.5mvol), HOBT (81nyg,
0.6mmol ) and DI PEA (174L, 1.89mvl) were dissolved in

DMF (5nlL) and treated at anbient tenperature with

EDCI (115nmg , O.6mmol ). The m xture was stirred at
hadtbbldmtidez(lntemmedmﬁ#amd) (thede, dommmbdndvi)ﬂll’ﬁfé(ﬂug/3mlac3@trm0é) was

spidol mR° Ay Bl Rt Pl gt 2 o s AR s
pfedsirel tocleav@ s hpown 6% g:ill%byvas dtscc::bgitlﬁ gmﬁg&cytaw“(?,eodmmdg\ahhed
vé’ﬁtv?aéer @bt Geta. q(@r%é?w{q T Fapidue

wad ?&i@%mmﬂf‘?ﬁi@h siféa g& (1 a7s1l§c)a;1 Et%)f?e&ﬁ%eﬁaﬂe n(;)g-’@O%?fd give
theapyle qompowndzs ayelow solidp(I- 13Y) . 3. 81-3. 89 (5H, ,

A ¢ : 1
By s ATl B0 0 .8kt
TPCTREBA0D8I Q0Ddb4 82 MS miz 403 MtH I'ntermedi at e#6 :
t - 18- propvl sul fanvl - 4-f 3-12-
%H%%ﬁ%&%ﬁfhyl ) phenyl | pyrrolidi ne-1-carbonyl | pyrazol
nterml_eﬂlh HaiMeth¥ N 4hc¥clodxiAcaibamoyl)-5-propylsulfanyl-pyrazol-1-

b g ggt hoxycar bonyl phenyl ) - 5- propyl sul f anyl - pyr azol e-
ylic aci d

o)
I U

Propane thiol (88mg, 1.16mmol) was dissolved in DMF (SmL) and treated at
ambient temperature with a IM solution of NaHMDS in THF (1.16mL). After stirring for

15min the clear solution was added to a suspension of methyl 4-[5-chloro-4-
(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate (Intermediate#15) (378mg, 1.05mmol) in
DMF (10mL). Stirring was continued at ambient temperature for 2h and then the reaction
mixture was diluted with ethyl acetate (100mL), washed with water (4x25mL) and dried
(MgSO,). Volatiles were removed by evaporation under reduced pressure to give a clear
oil which was purified by chromatography on silica gel, elutiﬂg with an ethyl acetate /
hexane gradient (0-50%) to give the title compound as a white solid. (363mg, 86%)

'H NMR (300.073 MHz, DMSO-dg) §0.67 (3H, t), 1.14 - 1.39 (7H, m), 1.59 (1H, d), 1.71 -
1.74 (2H, m), 1.84 (2H, d), 2.70 (2H, t), 3.74 - 3.79 (1H, m), 3.89 (3H, s), 7.72 (2H, d),
7.92 (1H, d), 8.10 - 8.16 (3H, m)

MS m/z 402 M+H
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(I'nternmedi ate #7) was dissolved in DCM (3nL). 1 drop

of DMF and oxalyl chloride (71 L, 0.83mmpl) was added.
wab@smyusure was stirred at ambi ent tenper at urect/oB2@i8/000454

and then volatiles were renoved by evaporation under

reduced pressure. The residue was dissolved in DCM

(5m.) and added to a solution of 3-[2 10

(trifluoromethyl)phenyl]pyrr8lidine HJ (105ny,

0.42mmvol) and DI PEA (217L, 1.25mmol) in DCM (5nl).

Water (1Or) was added and the mixture stirred

H )

: ; NERTRAM OV < OR I SIH I
Bb e The filtrate was purified by chromatography
ygnJggErca gel, eluting with 0-20% Et CAc/ DCM to gi ve
the ti conpdynd as a clear colourless oil (177ng,
819 . »ﬁ{z 18 MtH I nternedi at e#7 :
1-(4- XycC enyl ) - 5- propvl sul fanvl - pyrazol e-
4- cavboxylic /acid Sx OO NNOtert-butyl 1
M?Qcm%th::jeaﬁbonprhen | ) - 5- propyl sul fanyl - pyrazol e- 4

{es¢lahie

1A (e

- car boxyl atle 20 (I nyefnedi ate#8) (2.86g, 7.97mmvl)
was di ss ed in DCM ) and TFA (1 Onl) added, the
m xture was stirred a Abi ent tenperature for 3h and
t hen evaporated under reduced pressure to | eave a

|'i ghPrdpamanhiod (48mg] 0157 mndt)ivais disbolldiein @MF (@ rhl) dnd elesvsédne

ve a WO 2008/ 099145 PCT/ 0 4 3 i ght
oS PG WD SdALSHEEB S BEIVEGS i A (e ATl e
HREG forViBsaihl B 810ti6H ofandthvg 3t[5IchRro-S-PERRRKBE I cal s 325101 -
W RMR (300. 073 M f)%o[d% LA 3|B—|},® %az, noIpy
yilbgzogte (Int¢gmedintg# 1?)2(}295193,,0. myapl) indPMF §ymL)pwasiadded-pnd
sqpnr%g%oﬂtglueg ke o)) Eth?l' %:Zta&: %Sd_rlﬂL)S\)/as aslg%ﬁa’r)’id (e hbxtu?d washed with
MonTz321 MHH I nternedi ate#8 " tert-butyl
watdr 3328 oydricd (MghQhphd aydpprag:die iy las ol fdunhl wasyurfied ey
cﬁfo?l%'i&?ﬁ%&r %B Silica gel eluting with an EtOAc/DCM gradient (0-25%) to provide the
title compound as a clear colourless oil. (175mg, 75%) :
'H NMR (300.073 MHz, DMSO-ds) 50.67 (3H, t), 1.14 - 1.39 (7H, m), 1.57 - 1.61 (1H,
m), 1.71 - 1.74 (2H, m), 1.84 (2H, d), 2.68 - 2.72 (2H, m), 3.71-3.85 (1H, m), 3.89 (3H, s),
7.72 (1H, t), 7.83 - 7.94 (2H, m), 8.05 - 8.08 (2H, m), 8.14 (1H, s)
MS m/z 402 M+H ’

Intermediate#15: methyl 4-[S-chloro-4-(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate

/N\
MeOQOC N
= o)

Cl

N

|®

t-Butylnitrite (210mg, 2.04 mmol) and cupric chloride (342mg, 2.55mmol) were
added to acetonitrile (15mL) and heated to 65°C. Methyl 4-[5-amino-4-
(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate (Intermediate # 16) (58 1mg,1.7mmol) was
added as a solid in portions giving a vigorous gas evolution. After the addition was

complete the reaction mixture was heated for a further 15min. at 65°_C,'cooled to ambient,
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Y- 00O NNOtert-butyl 5-chloro- |
- (4- met hoxycar bonyl phenyl ) pyrazo | e-4-carboxyl ate 10

wQ bovseoImetli at e#9) (2.016g, 6. Omol) was di ssol PEHGBR008/000454

butyronitrile (30nmL), potassium carbonate (2.48g,

18mmol ) and propanethiol (678L, 7.5mmol) were added

and the mxture heated to reflux for 5h. Ethyl

acetate (150nL) was added ad the m xture washed with'

wat er (4x25nL), dried (MySO4) and evaporated under

reduced pressure. The residue was purified by

ddted with ogtea pHPmbA asd ¢itated slith CtRDeresitd 636501&)251% Em(bh@d
ohexan nd as |.ear

eyétg%c S werf | Svﬁvl)eg I(v?th]og ié(?gr\trl\lﬁi d%:lre(él tl\?g?(?ﬁ evaﬁora%e dglve a solid,

wlmhavas\phrlﬁﬁi lgodhr(dnat()galﬁhbgm s&&%gel di'htMng(lﬁeﬁfEtOM/lMﬂZne

a5 (Al Bhe e chmpoingTis Wiy g Casmeesiy (hiy

'HNMR (3002073 MuMar) 5120 (38, 3008/4@ 45 157- L1 GH,
R L O e, O (3H, m),

193cHISHH) M), 4. 373N Hamb &2 %HeﬁW)SBvF é%?lé»m)a% 08 - 8.14 (3H,
np)arboxylate Y~-0d OO NN- Ot-Butylnitrite

(2.9, 24. 22nnDI) and cupric chloride (4.06g,
h@bﬂ@ﬂﬁﬁdﬂTHmere 5 added to acetonltrlle (150nL) and

razol-1-yl|benzoate
(Interme e#10Nwas added as a solid
MeOQOC >ja\/¢

2-cyano-N-cyclohexyl-3-ethoxy-prop-2-enamide (Intermediate #17) (605mg,

2.73mmol) and methyl 4-hydrazinylbenzoate hydrochloride (Intermediate# 123) (552mg,
2.73mmol) were suspended in ethanol (20mL). DIPEA (351mg, 2.73mmol) was added and
the mixture heated to 70°C for 1h. The reaction mixture was cooled to ambient and the
resulting precipitate recovered by filtration, washed with ether and dried in vacuo to give
the title compound as a white solid. (618mg 66%)

'H NMR (300.073 MHz, DMSO-ds) 81.13 (1H, d), 1.22 - 1.35 (4H, m), 1.60 (1H, d), 1.76
(4H, d), 3.69 - 3.74 (1H, m), 3.87 (3H, s), 6.56 (2H, 5), 7.62 (1H, d), 7.73 - 7.78 (2H, m),
8.04 (1H, s), 8.05 - 8.09 (2H, m)

MS m/z 343 M+H

Intermediate #17: 2-cyano-N-cyclohexyl-3-ethoxy-prop-2-enamide

B0\,

("

2-cyano-N-cyclohexyl-acetamide (Intermediate # 18) (1.35g, 8.09 mmol) was
suspended in acetic anhydride (20mL). Triethyl orthoformate (3.91g, 21 mmol) was added
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giving a vigorous gas evolution. After the addition
was conplete, heating was continued for a further

waA208/0991Fhe reacti on m xture was cool ed to anbPE@nGB2008/000454

diluted with water (500nL) and extracted with ethyl
acetate (3x100nlL). The conbi ned extracts were washed
io wth water (2x100nL) and brine (100nL), dried
(MySH) and evapor at ed under88r educed pressure. The
resi due was purified by chromatography on silica gel
(120g silica colum, EtOQAc/ Hexane 0-50% to give the
athl the é‘"é@?ﬁp‘kﬁaﬁé toyeetlyh fasiSh. Thegeasggn mpgure wasicpplrd o3omiay and
viaties FMRe Hjﬁ% \6%01%?101( '_\Lacvﬁo)to le’-th§Zbrov§*r (ﬁpwlﬂv%ff' mvhlcﬁ A
(2H, d), 8.1 , 2

pifi®Ly dhnoreategraphyt casila 'gelretlutmgtvyth an EtOA¢/DCM gradlent (0 10%) to

ny. enyl ) pvrazol e- 4-
gg’aer oﬁgéﬂg’%@% %Y%%égﬁgd{ﬁﬂ ~r t-Butyl cyanoacetate
"M NMR 300100 nviHE,) DMES-dl) 85501 VEBIS (81, tf)j ES WI82 (SH, m), 3.54 - 3.61
rt hof 4.8 Aceti c anhydri de
( f@zéﬁé%&f%ﬁ%%%&éﬁiﬁwhe m xture heated to
MShz I3rM38 and then vol atiles were renoved by '
evaporatron under reduced pressure The resi due was
Intecmgdiate § 2-qvanerdi-cyclohexyl-acetamiden ¢ hyl
4- hydr azq)nyl benzoate WO 2008/ 099145 PCT/ GB2008/ 000454
85 drgchl ori de (I ntermedi ate# 123) (6.06g, 30mmol)
\d/DILF{A 30mol ) was' added. The mixture was
ted thh for 5h and then evaporated under
reduced pre 4re to | eave a brown oil which was

di ssql ved in et t at 00 n d_wt

et oF ERGeE Y Chde P PR P ORI BATEY (Ao grere
dBYAPE iatDROM (TdenINEBDALE 03 1 ¥esSnidb]) \fvhsediiid@d/ and the mixture stirred at
chr omat ogr ap h%uon silica_gel (120g silica,

aabeqt:fﬁm@szrawée SgThe eeaghiqpemixiupwas washed with Staa (2 0gmL),
dﬁ@é g@g%@%‘ dnd evép%raledq}) lea% !l\!?@o(v?’sggd Q%ﬁiumach%?uﬂﬁéd by

chr)omatography on s111ca gel elutmg with an EtOAc/DCM gradlent (0- 100%) to prov1de

the title compound as a white solid (5.66g, 68%).
'H NMR (300.073 MHz, DMSO-d) 81.06 - 1.32 (5H, m), 1.51 - 1.55 (1H, m), 1.63 - 1.75
(4H, m), 3.46 - 3.57 (1H, m), 3.55 (2H, s), 8.06 - 8.09 (1H, m) |

Intermediate # 19: Methyl 3-[S-chloro-4-(cyclohexylcarbamoyl)pyrazol-1-yljbenzoate

MeOOC Cl

t-Butylnitrite (145mg, 1.38mmol) and cupric chloride (236mg, 1.76mmol) were
added to acetonitrile (10mL) and heated to 65°C. Methyl 3-[5-amino-4-
(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate (Intermediate #20) (400mg, 1.38mmol) was
added as a se'lid in portions giving a vigorous gas evolution. After the addition was
complete heating was continued for a further 15min. and then cooled to ambient, diluted

with water (50mL) and extracted with ethyl acetate (3x25mL). The combined extracts were
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7.73 (2H, s), 8.08 (2H, d) M5s mz 262 MtBut 10
Internmediate # 11 : Met hyl

wd2q0d/09ayc| ohexyl car banoyl ) - 5- propyl sul f anyl - ppeBEBR608A00454

vll benzoate MMOOC N - ~ O S N J-~ Propane thiol
(88ng, 1.16mmmol) was dissolved in DMF (5nlL) and
treated at anbient tenperature with a 1 M sol ution of
NaHVDS in THE (1.16nm). Afte}? stirring for 15 15m n
the clear solution was added to a suspension of nethyl

4-15-chl - 4-

e AR 2Ry il MESEI) andnpasistigigreive a brown oil which
7 1) .

V&as RLEfidRs) &&&#&ggra&@ d%@lcaénbi i with 48 Et%/f(éx?lgergfaz%em (0-

t|rr|ng was conti nued at terjrperature
58P ta prewide H title gompeund agiaxiear eolavaksssdiil. (R56mhgwt t7h) et hyl

e e R e

IrGSAUCEA2H; e sidde- 198 Gy e)23.89 G2, s26.90 1 B.98H1 1/ m)va94 (1H, d),

b T B SRR G Rhiront T Bsthy 1o give

M v 340 M-1gonpound as a white solid. (363rrg, 86%9 'H
NI\/R (300 073 I\/Hz DI\/SOd6) 50 67 (3H t) 1.14 - 1.39

\ H AMON 1-vHbenzoate
,374-379(1H nj,389(3Hs)
/ T92(1H,d), 8.10-8.16(3H, mM 25 M5 niz
9914@ PCT/ GB2008/ 000454 86

MedOQ cycl oheNyI i:a barmyl ) - 5- propyl sul fanyl - pvrazol -1 -
N

yl | benzoate |, \b

2-cyano-N-cyclohexyl-3-ethoxy-prop-2-enamide (Intermediate #17) (605mg,
2.73mmol) and methyl 3-hydrazinylbenzoate hydrochlbride (552mg, 2.73mmol) were
suspended in ethanol (20mL). DIPEA (352mg, 2.73mmol) was added and the mixture
heated to 70°C for 1h. The reaction mixture was cooled to ambient and concentrated to a
small volume. Water (50mL) was added and the resulting solid recovered by filtration,
redissolved in ethy‘l acetate (50mL), dried (MgSO4) and evaporated to give a brown solid
which was slurried with ether and recovered by filtration to give the title compound as
light brown solid (443mg, 47%).
'H NMR (300.073 MHz, DMSO-dg) 51.20 (5H, d), 1.61 (1H, d), 1.72 - 1.75 (2H, m), 1.80
(2H, d), 3.70 - 3.74 (1H, m), 3.88 (3H, s), 6.47 (2H, 5), 7.59 - 7.69 (2H, m), 7.84 - 7.88
(1H, m), 7.91 - 7.94 (1H, m), 8.01 (1H, s), 8.12 (1H, t)
MS m/z 343 M+H
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MOOC S N'r "' ~O Propane thiol (48ng, 0.57mvl) was
di ssolved in DVF (3nL) and treated at 5 anbient

wo esopevEdure with a 1| Msolution of NaHVDS in TPEI/GB2008/000454
(0.63nmL, 0.63mmol). After stirring for 15mn a
sol ution of nethyl
3-[5-chl oro-4-(cycl ohexyl car banoyl ) pyrazol -1 -
yl ] benzoate (Internediate #9%9) (205ny, 0.57mml) in
DMF (5nL) was added and stirring continued for 2h.
lEthyl‘racetalte (50nL) was added and ghe m xture %pshed
REFIN aAteindgl ARV { i€ 3 R P ¥ AZ(

e title conmpound as a clear colourless
ng, 75% 'H NWR (300.073 MHz, DMSO d6) 60.67
, 1.14 - 1.39 (7H, m, 1.57 - 1.61 (1H, m,
1.74 (2H, m, 1.84 (2H, d), 2.68 - 2.72 (2H
1-3.85 (1H, m, 3.89 (3H, s), 7.72 (1 H t),
7.94 (2H, m, 8.05 - 8.08 (2H, m, 8.14 (1 H

m z 402 M+H | nt er nedi at e#15: net hyl

chl oro- 4- (cycl ohexyl ear banovl )])vrazol -1-vl | benzo
NMOOCaN- O C N""*0 t-Butylnitrite (210ny,
.P4 mmol) and cupric chloride (342ng, 2.55mmmol) were
ded to acetonitrile (15nL) and heated to 65C. ~ Met hyl
[ 5fam no-4 20 _

(cychqQhexyl car banoyl ) pyrazol - 1-yl ] benzoat e ‘
(Internediate # 16) (581ng, 1. 7nmmol) was added as a
sol i d-(#-chlpauphedMSN GydbGyBS-piaPol-PiszliBs-caBOtmidon.

fter the addition S onpl ete the reaction m xture
(trSteaiatentd) Hhsbier o Jrme S MR e Restsartopy (Bme.4 mmo),
m:miaﬁmscat\i@s&@%&@%&ic&%&ﬁ?&@ﬁ%-o00454 87 dil uted
c

with water (100-L) and extracted with ethyl acetate

Tebsnhosphino) Berzy Héinpiladam (1,22 mgct- 92mme D, MMM 13ing.19.92mmol),
D . K ROl e, P 2
tejeaflueoberatecbaiti 2 mga A.0BN@AY; Pixaire2mg) dethanot (4(10-188e4nixed into a
n%hr\égfa%&%bélﬁle ?ea%%ﬂjrg&ﬁge dds %emg:afteed at %(‘)"% f()?’ ?ﬁ&g’by%%owave.
LC-MS showed complete conversion to the product. The solvent was evaporated under
reduced pressure and the reaction mixture extracted with EtOAc (2x25mL), washed with
water (10mL), 2N HCI (10mL) and brine (10mL). The organic phase was dried over
MgSO, and evaporated under reduced pressure to give a black gum. The residue was
purified by column chromatography (12g silicycle column, gradient: 1:0 to 1:1
hexane/EtOAc) and appropriate fractions combined and concentréted in vacuo to yield the
desired compound as a white solid (130mg, 74%).

'H NMR (400.13 MHz, CDCl;) §0.76 - 0.81 (3H, 1), 1.09 - 1.21 (3H, m), 1.36 (5H, m),
1.45-1.55 (2H, m), 1.61 (1H, m), 1.67 - 1.72 (2H, m), 1.96 -1.98 (2H, m), 2.89 - 2.93 (2H,
m), 3.85 -3.92 (1H, m), 4.35 (2H, q), 5.62 (1H, d), 7.41 - 7.44 (2H, m), 7.71 (1H, s), 8.10 -
8.13(2H,m) ‘
MS m/z 384 M+H



5 'H NMR (300.072 MHz, CDC13) 61.21 (3H, d), 1.31 -
1.45 (2H, m, 1.57 - 1.71 (3H, n), 1.93 - 1.98 (2H,

WoRgos®984s - 3.99 (4H, nm), 6.02 (1H, d), 7.56 7PEODGH20M8/000454

m, 808 - 814 (3H, m ©MmMz362MrH Internedi ate #
16: Met hyl

4- 15- am no- 4- (cycl ohexyl car banoyl ) pyrazol -1 -yl | benzoat
e NMOOC\ N- O NN 109!

2- cyano- N- cycl ohexyl - 3- et hoxy- pr op- 2- enani de

l(I nter rredl ate #17) (605 ) 2. 73rmo|) and net hyI

(552ng, 73nnn|) wer e suspended in ethanof (20nL)

DI PEA ( , 2.73mmol ) was added and the mixture
heaed 70C for Ih. The reaction m xture was cool ed

ent and the 15 resulting precipitate recovered
tration, washed with ether and dried in vacuo to
the title conmpound as a white solid. (618ng 66%
(300.073 MHz, DMsO-d6) 81.13 (1 H d), 1.22 -
, m, 1.60 (1 H d), 1.76 (4H, d), 3.69 -
(1H, m, 3.87 (3H, s), 6.56 (2H, s), 7.62 (1H,

7 7.73 - 7.78 (2H, m, 8.04 (1 H s), 805 - 8.09
(1, m 20 MS miz 343 MrH Internedi ate #17:
2 cyano- N- cycl ohexyl - 3- et hoxy- prop-2-enamde EtO\ O

- 0 To s2speysioroofiN- @y@il@hﬂb@yyl)émmﬂrpw@qud: -Atcarbenylichtosidg

BT T TRy 8 Fronyrov

fatthe)i by clabickg thmiv® (ZOQ[BLDBGBkmﬁolP(Tﬁb @m@@smméws st@8d at
and the m x ureg d to reflux for 5h. The reaction
IR fSmPSTANLE for SWp AQurs Jen siopRet  and  vol atil es renoved

by evtevmreatra}m ih IDOM G LI Y whhay &ith 2BX ]0¥0H Q5rhL )WMONGHCIMBEIL),

whi C
water ( mL) and brine (SmL). The organic phase was dried over MgSO, and evaporated

\iI

under reduced pressure to give a white solid (200mg, 54%), which was used without
further purification. |

'"H NMR (400.13 MHz, DMSO-ds) 50.73 (3H, t), 1.13 (1H, d), 1.22 - 1.31 (4H, m), 1.35 -
1.44 (2H, m), 1.60 - 1.63 (1H, m), 1.69 - 1.75 (2H, m), 1.80 - 1.82 (2H, m), 2.91 (2H, t),
3.72 - 3.75 (1H, m), 7.48 - 7.52 (2H, m), 7.61 - 7.64 (2H, m), 7.84 (1H, d), 8.13 (1H, s)
MS m/z 346 M+H
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purified by chromatography on silica gel eluting with

an Et OAc/ DCM gradient (0-10% to give the title
w@oomponds as a solid (637ng, 35% 5 'H NVR ( 300CDGB2008/000454

MHz, DMSO-d6) 61.01 - 1.35 (8H, m, 1.51-1.82 (5H, m,

3.54 - 3.61 (1H, m, 4.32 (2H, q), 7.57 (IH d), 8.11

(IH, t) MS mz 223 M+H Internedi ate # 18:

2-cyano- N-cycl ohexyl -acetanidde ON 0 N ~ 10

Q/anoaceti c acid (4.26g, 50mmvol) and cycl ohexyl am ne
50rm0|) ‘\{vere d| sscl)I ved |n DCI\/I

ED) e 2l : DWAZ
xagng terrper ature for 24h. The reactl on m xture was
with water (2x | OOnlL), dried (MgSH4) and

evaporategd—to | eave a yellow solid residue which was
purifie chromat ography on silica gel eluting with

QAcY-bEM gr adi ent (0-100% to provide 15 the title
as a white solid (5. 66g, 68% . 'H NWR

.07% MHz, DMBO-d6) 61.06 - 1.32 (5H, m), 1.51 -

: (1H, m, 1.63 - 1.75 (4H, m, 3.46 - 3.57 (1 H,
fﬁN 3.%65 (2H s), 8.06 - 8.09 (1 H m Internediate #

chloro 4- (cycl ohexyl car banoyl ) pyrazol -1 -yl | benzoa
NNO MOOC A N20 t-Butylnitrite (145nyg,
pommol ) and cupric chloride (236ng, 1. 76nnn|) wer e

(cyc ohexyl car banoyl ) pyrazol - 1-yl ] benzoat e
(I ntermedi ate #20) (400ng, 1.38nmol) was added as a

lid | ol .
At 'eg-d-n@g EWB?I}H-%%% 9&%3 X ?ﬁsg%ég c‘iS‘?H"P‘?FH’é‘B
(n®érnivdiagé #08710131 028@MdI 8%@%@&%&4&&@@@! (8Mhg, 0.14mmol),
diluted 25 with water and extracted with ethyl

Herraeny s catalystgfyans-Dyfu- -Qacts were WO
T%Wo%%ﬂﬁerﬁ%&@?aﬁgﬁ{(ﬁgqfﬁfg, 099 mmol), DMAP (69 mg, 0.56 mmol),

DIPEA (980L, 0.56mmol), Fu’s salt (Tri-(T-Butyl)Phosphonium Hydrogen
tetrafluoroborate Salt, 1 7mg, 0.06mmol), Dioxane (2mL), Ethanol (2mL) were mixed into
a microwave tube. The reaction mixture was then heated at 150°C for 1 hour by
microwave. ‘

LC-MS showed complete conversion to the product. The same reaction was
repeated in another microwave tube and the two reaction mixtures were combined for work
up and purification. The solvent was evaporated under reduced pressure and the reaction
mixture extracted with EtOAc (2x25mL), washed with water (10mL), 2N HCI (10mL) and
brine (10mL). The organic phase was dried over MgSO4 and evaporated under reduced
pressﬁre to give a black gum. The residue was purified by column chromatography (12g
silicycle column, gradient: 1:0 to 1:1 hexane/EtOAc) and appropriate fractions combined
and concentrated in vacuo to yield the desired compoimd as a white solid (105mg, 61%).
'"H NMR (400.13 MHz, CDCl;) 50.71 - 0.79 (3H, t), 1.02 - 1.10 (1H, m), 1.19 (2H, ¢©), 1.31
- 1.40 (5H, m), 1.55 -1.72 (4H, m), 1.75 - 1.78 (2H, m), 2.73 - 2.79 (2H, m), 2.89 (3H,
m), 4.05 (1H, q), 4.35 (2H, q), 6.99 - 7.11 (1H, m), 7.46 (2H, d), 7.55 (1H, s), 8.10 - 8.13
(2H, d)
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wa@ boosoediayyr aphy on silica ge

washed with water (2x20rL), dried (MySO4) and
evaporated to give a brown oil which was purified by

Et OAc/ Hexane gradient (0- 50% to provide the title
conpound as a clear colourless oil. (256ng, 51% 'H
NVR (400.13 MHz, CDC13) 51.15 - 1.25 (3H, m, 1.32 -
1.43 (2H, n), 1.58 (1H, d), 935 1.65 - 1.71 (2H, n),
194-198(2H m, 3.89 (3H, s), 3.91 - 3.98 (1H,
6. 04 (1H, d),
319&1‘{1 H7. 66-7. 68(1H ), 8. 08-8.10(2H m, 8. 15(1H,t)

y
Qf._b%&lﬂiﬁo NEOOCNNlO v
cycl ohexyl - 3- et hoxy- prop- 2- enam de

\e #17) (605ny, 2.73nmmol) and net-hyl
benzoat e hydrochl ori de (552ng, 2.73mmol)
pended in ethanol (20nm.). DI PEA (352ng,
) was added and the m xture heated to 70C for
The ‘reaction mi xture was cool ed to anbi ent and
trated to a small volunme. Water (50nL) was
adfed and the resulting solid recovered by filtration,
15 redissolved in ethyl acetate (50nL), dried (MSQH)

evaporated to give a brown solid which was

ied with ether and recovered by filtration to
gijve the title conmpound as |ight brown solid (443ng,
479 . 'H NWR (300.073 MHz, DMSO d6) 61.20 (5H, d),
1.61 (1H, d), 1.72 - 1.75 (2H, m, 1.80 (2H d), 3.70
- 3. Taagusgensign of (@& h[o@ephenyl)-5-Gropyl-pyrkiole)-carbomd chloride

gl oyt B, YRR Pyt oy bl
faNow20 b8 N3 Biethe oy ECHx FRAMMRA 3 ON0K, 246 8ndfiol). Mhe texedbradmxtute s
35%$%%(%§%Fﬁ“§§§r%gV6%%B?F§g@98PB%§I-pyrazol-I-yIIbenzo
ate [t@ablextdcted in DCM (10mL), washed with 2N NaOH (5mL), 2N HCI (5mL),
water (SmL) and brine (SmL). The organic phase was dried over MgSQO,4 and evaporated
under reduced pressure to give a colourless gum (263mg, 73%), which was used without
further purification.
'H NMR (400.13 MHz, DMSO-dg) 50.70 (3H, t), 1.20 - 1.46 (SH, m), 1.58 - 1.63 (5H, m),
1.76 - 1.79 (2H, m), 2.73 - 2.74 (3H, m), 2.89 (4H, m), 7.54 - 7.57 (2H, m), 7.61 - 7.64
(2H, m)
MS m/z 360 M+H

el uting wi th an PCT/GB2008/000454
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N Od
1- (4-chl orophenyl) - N-cycl ohexyl - 5- propyl - pyrazol e- 4-ca

wo bogamide (| nternedi at e#22) (159ng, 0. 46nmol PCT/GB2008/000454

Mol ybdenum hexacar bonyl (61ng, 0.23mmmol), 5
Herrmann's catal yst (Trans-D - Mi- Acet at obi s[2-(Di -O
Tol yl phosphi no) Benzyl ] di pal | adiun(11), 22ny,
0.02mmol ), DVAP (113ng, 0.924nol), DI PEA (161 ~ L
0.92mmol ), Fu's salt (Tri-(T-Butyl)Phosphoni um
IHydrogen tet{afluoroborate Salt 27ng, 0.09rﬂD|),

clﬂﬁ ee tube. The reaction n1xture was then heated
Cfor 1 hour by mcrowave. to LC-MS showed
conplete convexsion to the product. The sol vent was
evapQr at ed [under] reduced pressure and the reaction
m xtyge extfracted with Et OAc (2x25mL), washed with

N N HCl (I Or) and brine (I Onl). The
i ¢ phase was dried over MSO and evapor at ed
reduced pressure to give a black gum The

Nesi purified by colum chromat ography (129

colum, gradient: 1:0 to 1:1 15

c) and appropriate fractions conbi ned and

entrated in vacuo to yield the desired conpound

white solid (130nmg, 74% . 'H NWVR (400.13 Mz,

) 50.76 - 0.81 (3H, t), 1.09 - 1.21 (3H, nm, 1.36

nm, 1.45 - 1.55 (2H, m, 1.61 (1H m, 1.67 -

;g (2H, n) 1.96 -1.98 (2H, m, 2.89 - 2.93 (2H,

n), 3.85 - 3.92 (1 H m, 4.35 (2H, q), 5.62 (1 H d),
7. 4X4-r = -c loprdpyl-bykatolbld-&@pboxPlicldeid (Rifershedihte#30
2H¥ &gﬁ ﬁ@ y p%é?2008/09914% ( )

( I L) @@3}0@0@& 5grspeg<!pd|nﬁ PEMEML): @ngdrop of DMF was added and then

o%al&l“cﬂdﬁdg f(mlﬂﬁnz/ bimﬁi‘oﬁlm%]gmﬂov@y Ahe P&kﬁ&yﬁl&mé Gadstiifd at

r boxam de To a 'suspensi on of

ambent @mp@qawmq@n ¢h yndsther egperajed uagesiredudedpredsngy The residue was
d?sjgé)lgéd iq Hcm (5mL) and added to a solution of cyclohexylamine (97uL, 0.85mmol)
and DIPEA (403uL, 2.32mmol) in DCM (SmL). The mixture was stirred at ambient for

24h and then water, (10mL) was added and the mixture passed through a phase separating
filter. The product was recovered from the filtrate by flash column chromatography (SiO2,
elution gradient 0-100% EtOAc in isohexane). Pure fractions were combined and
evaporated to give 1-(4-bromophenyl)-N-cyclohexyl-5-cyclopropyl-pyrazole-4-
carboxamide as white solid. (277mg, 92%)
"H NMR (400.13 MHz, DMSO-dg) 0.39 - 0.43 (2H, m), 0.84 - 0.89 (2H, m), 1.12 - 1.20
(1H, m), 1.24 - 1.36 (4H, m), 1.61 (1H, d), 1.69 - 1.75 (2H, m), 1.87 (2H, d), 2.14 - 2.21
(1H, m), 3.72 - 3.77 (1H, m), 7.73 - 7.79 (3H, m), 7.92 - 7.98 (1H, m), 8.07 - 8.10 (2H, m),
13.17 (1H, s)
MS m/z (ESI+) (M+H)+ 390

The following intermediates were prepared from 1-(4-bromophenyl)-5-
cyclopropyl-pyrazole-4-carboxylic acid (Intermediate#30) in a similar manner to

Intermediate #25, using the appropriate amine starting material:
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1-(4-bromophenyl)-
N-cyclohexyl-5-
cyclopropyl-N-
methyl-pyrazole-4-

carboxamide

"H NMR (300.073 MHz,
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Intermediate#30 1-(4-bromophenyl)-5-cyclopropyl-pyrazole-4-carboxvylic acid

0]
O

Z
VAR

Br

Ethyl 1-(4-bromophenyl)-5-cyclopropyl-pyrazole-4-carboxylate (lntermediate#
31) (423mg, 1.29mmol) was dissolved in methanol (20mL) and treated with 2M aqueous
sodium hydroxide solution (3.23mL, 6.46mmol). The mixture was stirred at ambient
temperature for 24h and then the methanol was removed by evaporation under reduced
pressure. The residue was dissolved in water (S0mL), acidified to pH4 with 2M HCI and

- extracted with EtOAc (3x25mL). The combined extracts were washed with water and
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25

MS mz 360 MHtH 20 WD 2008/ 099145 PCT/ (B2008/ 000454
94 Internedi ate # 25:

wda2qodotmanophenyl ) - N-cycl ohexyl - 5-cycl opr opyl - PFT/&Bo008/4000454

4- carboxamde ON N N Br

1- (4- bromophenyl ) - 5-cycl opr opyl - pyrazol e- 4- car boxylic
acid (Internediate#30) 5 (237ng, 0. 77mmol) was

suspended in DCM (5nL). One drop of DWVF was added and
then oxalyl chloride (200L, 2.32mml) was added

slowy. The reaction mxture was stirred at anbi ent
brieapieicdi{Mp$04)and 4vaparatkdt th drave V-dpdroatoptienyhefecy ctapehpy b plyrazole-

re. . Th ' | ved in DCM (5nL d
Eafae o SSME R GPIBE eyl am ne (7L, o 8bmol )
‘HW@I(MX%QB&,,,DMS@%W@@ ;6 4 05 DY, @HN.32 - TB2(2H, xit)Ur.e8 - 2.11

(o7 Sind 2t aad e e whd e bet i Thros

RO asE E@,@QG(WH)mgogfllter The product was recovered
fromg 3| Itrate by fI aih col urm chrolmat ography

Pureofractl ons were corrbl ned and evapor at ed toglve

1- (4-\pr onpptrenyl ) - N- cycl ohexyl - 5- cycl opr opyl - pyrazol e-
Xam de as white solid. (277nmgy, 92% 15 'H NMR
13 MHz, DMBO d6) 50.39 - 0.43 (2H, n), 0.84 -

m, 1.12 - 1.20 (1H, m, 1.24 - 1.36 (4H,

1H, d), 1.69 - 1.75 (2H, m, 1.87 (2H, d),

3 72-3.77(1H, M, 7. 73-7.79(3H, m, 7. 92-7.98(1H, m
8.10 (2H, m, 13.17 (1H, s) Ms mz (ESI+)

+ 390 .20 The follow ng internedi ates were

gpared from 1-(4-bronophenyl) - 5-

g} opr opyl - pyrazol e-4-carboxylic acid

(Internmedi ate#30) in a simlar manner to Internediate

#25, Btigil riy(cybleprapprecabom)e3-dimetty lantine-piope-¢rmater i al :

(Intermediate#32) (316mg, 1.5mmol) was dissolved in ethanol (SmL). 4-
bromophenylhydrazine hydrochloride (335mg, 1.5mmol) and DIPEA (264uL,1.5mmol)
were added and the mixture was heated to reflux for 2h. The reaction mixture was cooled
to ambient and evaporated under reduced pressure. The residue was dissolved in DCM
(10mL) washed with water and poured through a phase separating tube. The product was
recovered from the filtrate by flash column chromatography (SiO2, elution gradient 0-25%

- EtOAc in isohexane). Pure fractions were combined and evaporated to give ethyl 1-(4-

bromophenyl)-5-cyclopropyl-pyrazole-4-carboxylate as an oil that crystallisgd on standing.
(343mg, 87%)

'H NMR (300.073 MHz, DMSO-ds) 50.43 - 0.49 (2H, m), 0.84 - 0.90 (2H, m), 1.29 (3H,
t), 2.05 - 2.14 (1H, m), 4.24 (2H, q), 7.55 - 7.60 (2H, m), 7.71 - 7.76 (2H, m), 7.98 (1H, d)
MS m/z (ESI+) (M+) 335
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Name "HNWVR S M5 W MK o 26 N (2-adamantyl)-1- H

WORRS(ORA® 073 MHz, 440 N (4-bronmophenyl)-5- DMEDGH)08/000454
60.41 - 0.46 N. N cyclopropyl- (2H, m, 0.79 - 0.88
(2H, ©pyrazole-4- m, 1.54 (2H, d), 1.72 carboxam de
(2H, s), 1.83 (6H, d), Br 1.94 (2H, s), 2.05 (2H, d),
2.13 - 222 (1 H m, 4.04%1 H d), 752 (1 H d),
7.56 (2H, d), 7.73 (2H, d), 7.89 (1 H, s) o 27

N-(l adarrant [)-1- "H NWR (300 073 MHz, 440 N

: OH B vl -2 dopropamecarbonyi)-3-@im eth aminp-prop-2-enoate

cycl Qprop |- (2H, m, 0.83 - 0.89 (2H, pyrazole-4-

n, 65 (|6H, s), 2.05 Br carboxam de (9H s), 2.08 -

. dv)’\lS(le)?Sl- .56 (2H, m,
(2H, m, 7.81 (1 H s) 28"

1-(4-br ghenyl) H NVR (300.073 MHz, 402 0 /0 \

N-cycl oheD[JyI 5- DMBO-d6) 8 0.35-0.55

Ethyl 3-cyclopropane-3-oxopropionionate (312mg, 2mmol) and N,N-

dimethylformamide dimethylacetal (402uL, 3mmol) were dissolved in dioxan (SmL) and

5 heated to reflux for 2h. The reaction mixture was cooled to ambient and evaporated under
reduced pressure to leave a yellow oil, which was purified by flash column
chromatography (Si02, elution gradient 0-100% EtOAc in isohexane). Pure fractions were
combined and evaporated to give ethyl -2-(cyclopropanecarbonyl)-3-dimethylamino-prop-
2-enoate as an oil. (316mg, 74%)

10 'HNMR (300.073 MHz, DMSO-dg) §0.69 - 0.80 (4H, m), 1.15 - 1.24 (3H, m), 2.26 - 2.34
(1H, m), 2.94 (6H, s), 4.11 (2H, q), 7.57 (1H, s)
MS m/z (ESI+) (M+H)+ 212

Intermediate #33 : Methyl 2-[4-[4-(cyclohexylcarbamoyl)-5-propylsulfanyl-pyrazol-1-

vllphenyllacetate

1-[4-(methoxycarbonylmethyl)phenyl]-5-propylsulfanyl-pyrazole-4-carboxylic acid
(Intermediate#35) (220mg, 0.66mmol) was dissolved in DCM (5mL) and 1 drop of DMF
added. Oxalyl chloride (176uL, 1.96mmol) was added and the mixture stirred at ambient
temperature for 3h. Volatiles were removed by evaporation under reduced pressure and the

20 resulting gum re-dissolved in DCM (2mL) and added at ambient temperature to a solution
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N, N cyclopropyl-N (2H,m) 0.79 - 0.81 (2H,
net hyl - pyrazole-4- m, 1.11 - 1.23 (2H m,
w@aoosoxans de 1.33 (1H, s), 1.55 (2H, Br s), 1rPGI/GB2008/000454
1.65 (3H, m, 1.76 (2H, s), 1.98 (1H s), 2.85 (3H,
s), 3.43- 3.70 (0.4H, s), 4.31 (0.6H, s), 7.63 (3H,
d), WD 2008/ 099145 PCT/ GB2008/ 000454 96 Structure
Int.# Nanme '"HNVR S M5 W P+ 7.72 (2H d) N/~
of f 29 1-(4- brom)phenyl) 1 H NWR (400. 13 I\/Hz 458 N~

quéﬁlﬂla\llwgy gr%?nl(e% rH?gE),%(/) 66glng5l) andd)lggA((é?’_QuL Bﬁmeol) in DCM(SmL)

T ARASY hdrE 349 bired am&e&&erﬁ%’btm@)for Zh Q{Puted w1tl(;j EtOAc

4- car boxam de (4H,

(30 and e by Ot 208 b (D)0 SO D
e%p%%at? l&déﬁ%ed&&glpbé%}lx( Eh@ 9)81d|u% t\&é? R’erﬁ?égtbgi%gl ghrglaatography on
silicg geldelonmpgredight) 0-30¢% dit@Ac opiydhepaned 2o fford medryb dx¢1[4-c
(g%ho%exy%a%aml\gyl)-5-propylsulfanyl-pyrazol-1-yl]phenyl]acetate as a white solid.
(220mg, 88%)

1H NMR (300.073 MHz, DMSO-d¢) 6 0.69 (3H, t), 1.20 - 1.32 (7H, m), 1.58 (1H, d), 1.69
- 1.74 (2H, m), 1.83 (2H, d), 2.68 (2H, t), 3.64 (3H, s), 3.74 - 3.82 (1H, m), 3.80 (2H, s),
7.44 (4H, s), 7.84 - 7.89 (1H, m), 8.08 (1H, s)

MS m/z (ESI+) (M+H)+ 416

Intermediate #34 : Methyl 2-[4-[4-(2-adamantylcarbamoyl)-5-propylsulfanyl-pyrazol-

l-vllphenyllacetate

O
Prepared from 1-[4-(methoxycarbonylmethyl)phenyl]-5-propylsulfanyl-pyrazole-4-

carboxylic acid (Intermediate#35) and 2-adamantylamine hydrochloride by the same
procedure as used for Intermediate #6.

1H NMR (300.073 MHz, DMSO-d6) 60.67 (3H, t), 1.15-1.31 (2H, m), 1.61 (2H, d), 1.73
(2H, s), 1.83 (6H, s), 1.96 (4H, d), 2.61 (2H, t), 3.64 (3H, s), 3.80 (2H, 5), 4.09 (1H, d),
7.40 - 7.52 (4H, m), 8.02 (1H, d), 8.11 (1H, s)

MS mv/z (ESI+) (M+H)+ 468
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hydr oxi de solution (3.23nm, 6.46mmol). The m xture was
stirred at anbient tenperature for 24h and then the
met hanol was renoved by evagdéPati on under reduced
pressure. The residue was di ssolved in water (50nL),
aC|d|f|ed to pFM mnth 2M HCl and extracted Wit h EtCﬁc
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.46 - 0.57 (2H, m, 0.82 - 0.87 (2H, m,
.11 (1 H m, 7.55 - 7.62 (2H m, 7.71 -
m, 7.94 (1H, s), 12.32 (1 H s) 5 Vs nz
H) + 309 Internedi ate# 31 Ethyl
nyl ) -5-cycl opropyl - pyrazol e- 4- car boxyl at.e
Br Eihyl

(5m). 4 , o0 bronophenyl hydrazi ne hydrochl ori de
1.5mmol ) and DI PEA (264jL,1.5mol) were added
anfl the m xture was heated to reflux for 2h. The
regcti on m xture was cooled to anbient and evaporated
under reduced pressure. The residue was dissolved in
DCM (ert-lmle)l-[Mmh@dxmhtuonwateéwl)ahmiybdwrewlmhﬁaoxlgllyraaole -4-

i
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%xsoo 073 MHz, DMBO-d6) 60.43 - 0.49 (2H, m,
bEPVgnOll( ) ). 1.29 (3H,

1H NMR (300.073 MHz DMSO-dg) 6 0.70 3H, t), 1.21 - 1.33 (2H, m), 2. 79 (2H, t), 3.64
(3H, s), 3.80 (2H, 5), 7.44 (4H, 5), 8.10 (1H, 5)
Intermediate #36 : tert-butyl 1-[4-(methoxycarbonylmethyl)phenyl]-5-propylsulfanyl-

pyrazole-4-carboxylate
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t), 2.05 - 2.14 (1 H m), 4.24 (2H, q), 7.55 - 7.60
(2H, M), 7.71 - 7.76 (2H, m), 7.98 (1 H d) 20 M5 mz
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t-Butylnitrite (419uL, 3.49mmol) and copper (2) chloride (585mg, 4.37mmol)
were added to acetonitrile (10mL) and heated to 65°C. Tert-butyl 5-amino-1-[4-
(methoxybarbonylmethyl)phenyl]pyrazole-4-carboxylate (Intermediate# 38)
(965mg,2.91mmol) was added as a solution in acetonitrile (SmL) giving a vigorous gas
evolution. After the addition was complete heating was continued for a further 15min. The
reaction mixture was cooled to ambient, diluted with water (50mL) and extracted with
ethyl acetate (3x50mL). The combined extracts were washed with water (2x50mL) and

brine (10mL), dried (MgSO4) and evaporated to give a brown oil which was purified by
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20 resulting gumre-dissolved in DCM (2nL) and added
at anbi ent tenperature to a solution WO 2008/ 099145

wEANs@BAGDE8/ 000454 99 of cycl ohexyl am ne ( 66nNBCT/GB2008/000454

0. 66mmol ) and DI PEA (230L, 1.32nmol) in DCM5nmL). The
reaction mxture was stirred at anbient tenperature

for 2h, diluted with EtOAc (50nL) and washed with

wat er (2xl1 QrL) and brine (1 ®2), dried (MyS®™) and

evapor at ed under reduced pressure. The residue was
urified by flash chromat ography on 5 silica ge

f@& mmmiogjmimogmhcg galdebgien gadient)-5Q%e méﬁm)lsq%@xaaﬁ orgive
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%ﬁyECSW§ caﬁﬁgﬁgyfgkg@g?%bakghlfanyl-pyrazol-I-yl]ph
1&inyMRa@eq. @\BeMHz RMS-ded 59 2i(BH, s)(REDMy64 BBP4n),1 BISINKR, s), 7.48
7 O-d6) 6 0.69 (3H, t), 1.20 - 1.32

(7’3?219“80“%) ?@8( % 1.69 - 1.74 (2H, m), 1.83 (2H,
WWZZ(ES&)((MHH)lLBSlB 64 (3H, s), 3.74 - 3.82 (1H, m,
) 784789(1H

lpyrazole-

453%hox W hy|
Z-IZ-fZ-(Z adanantylcarbannyl) 5- propylsulfanyl pyrazo

I 1 Rhenyl |l acetate ON N S N O 15 Prepared from
ne ycar bonyl net hyl ) phenyl ] - 5- propyl sul fanyl - p
e %-" carboxylic acid (Internedi ate#35) and
ntyl am ne hydrochl oride by the sane procedure
for Internediate #6. IH NVR (300.073 Mz,

dé) S 0.67 (3H, t), 1.15 - 1.31 (2H, m, 1.61

d), 1.73 (2H, s), 1.83 (6H, s), 1.96 (41-1, d),
(21-1, t), 3.64 (3H, s), 3.80 (2H, s), 4.09 (IH
0 7.40 - 7.52 (4H, m, 8.02 (1 H d), 8.11 (1 H
> MS miz (ESI+) (MrH)+ 468 WD 2008/ 099145

PGT/ GB2008/ 000454 . 100

t-Butyl cyanoacetate (3.525g, 25mmol) was dissolved in triethyl orthoforfnate
(6.2mL, 37.5mmol). Acetic anhydride (2.41mL, 25mmol) was added and the mixture
heated to 125°C for 3h. Volatiles were then removed by evaporation under reduced
pressure to leave an orange oil. The crude oil was dissolved in methanol and methyl 2-(4-
hydrazinylphenyl)acetate hydrochloride (Intermediate# 39) (1.62g, 7.5mmol) and DIPEA
(1.3mL, 7.5mmol) were added. The mixture was heated to reflux for 2h and then
evaporated to dryness. The residue was dissolved in ethyl acetate (100mL), washed with
water (2x50mL) and brine (50mL), dried (MgSO4) and evaporated to leave a crude
product which was purified by flash chromatography on silica gel (elution gradient 0-50%

EtOAc in isohexane) to give the title compound as a yellow solid.

(974mg, 39%)

1H NMR (300.073 MHz, DMSO-ds) & 1.51 (9H, d), 3.63 (3H, s), 3.76 (2H, s), 6.20 (2H,
s), 7.41 (2H, d), 7.48 2H, d), 7.60 (1H,s)
MS m/z (ESI+) (M+H)+ 331
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a mi t a m a; T
BSBTR oL SpateL o on S vl Rdfodson

and svaperetediesleaso! irgwn oil awbclewas ramdieébhﬁllaslﬁcha@eat@gra)hy on silica
g%ligl%ﬁg\?ﬁlar?tﬁg-gg"@\%é%ﬁ?ﬂ és%&gne%sglwg I@cﬁgur\ﬂgsg Qilvﬁr'é il was

10 dissolved in 4M HCI Dioxan (20mL) and stirred at ambient temperature for 3h giving a
thick precipitate. Diethyl ether (100mL) was added and the precipitate recovered by
filtration, washed with ether (2x20mL) and dried under vacuum to leave methyl 2-(4-
hydrazinylphenyl)acetate_hydrochloride as a light brown solid. (1.63g, 49%) |
1H NMR (300.073 MHz, DMSO-d¢) 8 3.59 (5H, s), 6.93 (2H, d), 7.16 (2H, d), 8.21

15 (1H,s), 10.20 (3H, s)

Intermediate#40: 3-(4-Cyclohexylcarbamoyl-S-propylsulfanyl-pyrazol-1-ylmethyl)-

benzoic acid methyl ester

3§
Fﬁu

o
(o)
0

A solution of 1-(4-Methoxycarbonyl-benzyl)-5-propylsulfanyl-1H-pyrazole-4-

20  carboxylic acid (Intermediate#44) (118mg, 0.35mmol), cyclohexylamine (4901,
0.42mmol), EDAC (75mg, 0.39mmol) and DMAP (9mg, 0.07mmol) in DCM (5ml) was
stirred overnight at ambient temperature. The solvent was evaporated in vacuo and the
resulting residue was partitioned between EtOAc (~30ml) and citric acid (~20ml). The

layers were separated and the aqueous layer was re-extracted with EtOAc (~10ml). The



10

and evaporated under reduced pressure. The residue was
purified by flash chromat ography on silica ge

W@ edoapans gr adi ent 0- 25% Et QAc i n i sohexane) tPCHGBO0E/000454

tert-butyl 1-[4-
(et hoxycar bonyl net hyl ) phenyl ] - 5- pr opyl sul f anyl - pyrazo
| e-4-carboxylate as a yellowoil. (527ng, 62%. 10 1H
NI\/R (300. 073 MHz, DVBO-d6) 608.70 (3H, t), 1.27 (2H,

1. 53 - 1.54 (9s, 2.75 (2H t), 3.64 (3H s),
380 s), 7.44 (4H s), 8.07 - 8.12 (1H m MS mz
copgn orgml a¥6139@rq viesbedrwath Ariee ¢:30ml) theardried (WgBO.), filtered and

!

eéei})?)g%é?il t8 yg{ﬂ{ a}f}llr &w&%m%ﬁg{f)){%h@@lﬁg%g%gaghy (4g Si, eluting
withBotty bofiotEtOAe 11( EHI)Qb. yicBl #ho triftotomsinod ey yelByv oil (116mg,

j?%nl de (585ng, 4.37mvl) were added to acetonitrile
% ) and heated to 65C. Tert-butyl 5-am no-1-[4-
‘?Pﬂnhmmd *Ml;x Is%l)mnyao)memz/i)lg xiw a}zm @fﬂng,ggb@éxy.h&(m, m),

nt.er nedi at e . 91mMmmo was added as a

1B ORa e oo Tk B (it FgD ol 4O o S5 0084y, m.
52@(@M04)U¢1mﬂ &j Wezu(med)aﬂdzgzrp@)\@aﬁ/(mnasl ete heating
was continued for a further 15m n. The 'reaction
M8 sl M8 #hé cool ed to anbient, diluted with water

50 t. Th
(S0ntch AR S RAAES A e pEROV pRSERB Rk GIE T gl
chr¢spending3tning wafeddls (MySO4) and evapor at ed to g| ve a

gg'@%;"é%ZOOS/ gb‘ﬁﬁ'gﬁﬁm&_‘{; 2f if'f“ﬁsh chr c%ilggr aphy on silica [M+

gel (elutiom gradient|0-50% Et OAg i n isohexane) to H|+

itle compolind-as—a \/al | ow-oil (795 ’1@
t+t++Ee€—-GOoHPo

4973 Mz, DRED d6) S 1. BNYBH30%972] péﬁ@z 416

, 3.81 (2 12
r/)s 3 (Eg | j)Cy?me lcéx% CDdh)EB‘%).z(zA(kH,ml.w?

amoyl-5- 1.26 (3H, m), 1.30- 1.50
propylsulfanyl- | (4H, m), 1.50 - 1.70 (3H,
pyrazol-1- m), 1.85-1.95 (2H, m),

ylmethyl)- 2.48 (2H, t), 3.84 (3H, s),

benzoic acid 3.88-3.96 (1H, m), 5.48
methyl ester (2H, s), 7.31 - 7.34 (3H, m),
| 7.86 - 7.91 (2H, m), 8.06
(1H, s)
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Internmedi ate# 38: tert-butyl

5-am no- 1- 14- (et hoxycar bonyl net hyl ) phenyl | pyr azol e-
wd2@aaxyl ate OO N ' N ~NN O,O0. t-Burgi/GB2008/000454

cyanoacetate (3.525g, 25mol) was dissolved in

triethyl orthoformate 10 (6.2nL, 37.5mmol). Acetic

anhydride (2.4l nL, 25mvpl) was added and the m xture

heated to 125C for 3h. Vol atli0Pfes were then renoved by

evaporation under reduced pressure to |eave an orange

oil The crude oil was dissolved in methanol and

net hyl Z<(442hydr azi nybdhenyl ) acetldt NMR/G00.6R MHzde | 468
(I nt egedat e# 39) (1 g ( .

7.5 Y "ware added. ﬁégﬁPﬁ gggn é%@ﬁﬂ%@%ﬁéﬁ%t%é??ux
fpr "2htand |t hen 15 evaplosratmaaylj-o |dirjn@slsm), T8 168 due
Wag Jdi ssol fed in ethy

water (2x5@nL) and br EZC?ESLE)(1dgﬂtﬁ)éﬁgzgﬁgﬂgﬁgy

evaporated {to | eave a §ﬂbyﬂ§ulfaﬂf[;de(QH yyrugm(z\m@ 3.84
purified by flash chranatggrap

(el ution grladi ent 0-5pB%2 c in(ﬁgoﬁéﬁghﬁgziﬂfb“Ve

the title gonpound asj%g%qghOM/solggg29954ﬁg3 33@@ 20
1H NWVR (30(Q. 073 Mz, % d)

(3H, s), 3.[76 (2H, s)|b@zoig atigH, (§¥1m774@ 029(38)

7.48 (2H, d), 7.60 (1 H) + 331
WO 2008/ 099145 PCT/ GBZ%@%%?&%M ZY_DL%E%F g di ate# 39
met hyl 2-|(4-hydrazi pyl phenyl ) acet ate hydrochlorlde

N—~—+—HEHN-O—6
43 4-[4- 1H NMR (300.072 MHz, 468
Fiﬁ% (Adamantan-2- | CDCl3) 8 0.80 (3H, t), 1.36 -
L i\ ylcarbamoyl)- | 1.49 (2H, m), 1.58 - 1.77

Y©) 5- | (4H, m), 1.82 (8H, 5), 1.95

g propylsulfanyl- | (2H, s), 2.49 (2H, t), 3.83
pyrazol-1- " | BH, s), 4.20 - 4.23 (1H, m),
ylmethyl]- 5.50 (2H,s), 7.19 (2H, d),
benzoic acid 7.84 (1H, d), 7.92 (2H, d),
methyl ester 8.10 (1H, s)

Intermediate#44: 1-(4-Methoxycarbonyl-benzyl)-5-propylsulfanyl-1H-pyrazole-4-

carboxylic acid

TFA (1.5ml) was added to a stirred solution of 1-(4-Methoxycarbonyl-benzyl)-5-
propylsulfanyl- 1 H-pyrazole-4-carboxylic acid tert-butyl ester (Intermediate# 46)
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20

A solution of nmethyl 4-iodophenyl acetate (4.25g,
15.39mMmol ) was dissolved in DM (25nL). BOC-carbazate

W@ 20084991448. 47mol ) ; 1, 10- phenant hr ol i ne (278nBCT/EB2008/000454

1.54mmvol ), copper iodide (147ng, 0.77mmol) and cesium
carbonate (7.0g, 21.55mvl) were added and the ‘
m xture heated at 120C for GQFQn. The reaction m xture
was diluted wth ethyl acetate (25nlL), washed with
wat er (3xl QrL) and brine (ICnL) dried (MySO4) and

N f
%ﬁg@%r@ﬁ(ﬁ%ﬁéﬁ (1)ngl§§i(/ﬁg§moﬁr e r?aé: on \é/%ﬁ stl(rgﬁaE qxﬁtﬁ{ng rt%{%?eéq{%/re for 3
l@uﬁ@%n&tvﬁ)k&atbmm Bohe XHR&):sultmg@uﬁﬁmﬂ; soRcabd Wag %oﬁéﬂane to yield

0 %3 s 10 dissolved in 4M HC D oxan (20nL
T e Sveam BT mor e hF hEe it v om0 ROk

PEREALR indlaBuo t@'y@etléﬂﬁlle tiglk Ia&ﬁ}f)((dnm oi‘f‘@fﬁlt@gﬂﬁgZ%}g% IB@%)

g{trempltate recover ed [tration

MR (é%Q@MﬁZa@HCbP SOU (RSB 1 38 LAI(ATD CaPb PRt gIS3 GHL

- t I
by S of 2D B T SR B RO PL° 055 e
l\rb‘ﬁ/s@w) 353.59 (5H, s) 6.93 (2H, d), 7.16 (2H d),

mghgauben20|c aC|d nmet hyl ester 0 Q N H rw \ s N
O | / A solutjon of _
bonyl - benzyl ) - 5- propyl sul fanyl -1 H pyraz
ol e-4- 20 carfoxylic acid (Internedi ate#44) (118ng,
0. 35mmol ), j/cxel ohexyl am ne (4901, 0.42mol), EDAC
¥ and DVAP (9ng, 0.07mmol) in DCM (5ml)
was || stirred overni ght at anmbient tenperature. The
Was~ evaporated in vacuo and the resulting
resid s partitiloned between Et OAc (-30nm) and
[ d (-20m). The |ayers were separated and
t he aqueous | ayer was re-extracted with Et CAc (-
Onl ) CompeunddroneRyi0 99 AtkdodeaT In@BRO A8lh@aBdbate 44 Gdplacing 1-(4-

tﬁﬁe{%‘ygaﬁ exg}i ?%&gg—ﬁ%&%ﬁlﬁl%@g %7 I:a{zeo e- CEII’%O)?}I;IIC ac1d(tert- Wtya ester
with 1-(3-Methoxycarbonyl-benzyl)-5-propylsul fanyl-1H-pyrazole-4-carboxylic acid fert-
butyl ester (Intermediate# 47)

'"H NMR (300.072 MHz, CDCls) 80.85 (3H, 1), 1.37 - 1.49 (2H, m), 2.82 (2H, t), 3.83 (3H,
s), 5.52 (2H, s), 7.33 - 7.34 (2H, m), 7.88 - 7.91 (2H, m), 8.05 (1H, s)
MS m/e [M-H] 333.

Intermediate# 46: 1-(4-Methoxycarbonyl-benzyl)-5-propylsulfanyl-1H-pyrazole-4-

carboxvlic acid fer-butyl ester

O,
\N i\\

5-Chloro-1-(4-methoxycarbonyl-benzyl)- 1 H-pyrazole-4-carboxylic acid fert-butyl
ester (Intermediate#48) (397mg, 1.13mmol) was dissolved in butyronitrile (8mL),
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25

evaporated to yield an oil. The oil was purified by
col umm chromat ography (4g Si, eluting wth 20 to 60%
wEe@o9ms | H) to yield the title conpound as aP@EIGB2008/000454
yellow oil (116mgy, 79%. 5 'H NWVR (300.072 Mz,
CDC13) 60.81 (3H, t), 1.13 - 1.25 (3H m, 1.30 - 1.48
(4H, m, 1.52 - 1.69 (3H m, 1.89 - 1.94 (2H m,
2.47 (2H, t), 3.83 (3H, s), 19788 - 3.98 (1H, m, 5.49
(2H, s), 7.18 (2H, d), 7.24 (1 H d), 7.92 (2H, d),
8.07 (1 H s) Ms me M+t 416. The foll ow ng
Prigssapmed benats(4vme rmdienalyandisopaperhiol fiﬂ&@édlﬂl’l@m} wigre added

t

{@tﬁlg Fﬁg%feg{eééﬂb@ﬁﬂkmcfﬁ{eh;g{]tglts%;%{ét? ?)Xéix{léiﬁ mgreactlon
n(i 80, Wis2rahdferre oG mikkoBpee viabfoying afinl GDEB)yréfitrBRto(cBkire

t 213 N ~ | -5- 2 3H, il 30 - 1.5
PRl ey i Shpropipeztyorvas e did e ey gsfac
18() C ﬂ;r Bﬁours 1Et%\o((250mn’) was addedidaithg mixdurd &afhttiwith)water (3 x

A Anddiing 30l ey driesl §heS0s Dhareg gid Syaporetpd Btive g low

0(1.2 dil pitifie@bPlolutadt duo%to%@pﬂ@ 86 Q9 2hfliae with 10 to 50% EtOAc in IH)

PCT/ GB2008/000454 105 42 3-[4- 1H N (300. 072 VHz,

teypigld the titlggorppoundesareHewilA2 74oms$2%)-S 0. 81 (3H, t),

" NMR (5001072 VHz, CDCl3) 50.90 (3H, 1), 1.40 - 1.52 (2H, m), 1.55 (9H, 5), 2.84 (2H,
1),3.90 (3H, s, 5.57 (2H, 5), 7.25 (2H, d), 7.96 - 8.00 (3H, m) ‘ |
MS m/e MH" 391,

Intermediate# 47: 1-(3-Methoxycarbonyl-benzyl)-5-propylsulfanyl-1H-pyrazole-4-

carboxylic acid tert-butyl ester

0,

N i\\
\0 o]

Compound prepared in an analogous manner to Intermediate# 46, replacing 5-
Chloro-l-(4-methoxycarbonyl-benzyl)-1H—pyrazole-4-carboxylic acid tert-butyl ester with
5-Chloro-1-(3-methoxycarbonyl-benzyl)- 1 H-pyrazole-4-carboxylic acid tfert-butyl ester
'"H NMR (300.072 MHz, CDCl3) 80.91 (3H, t), 1.42 - 1.54 (2H, m), 1.56 (9H, s), 2.84 (2H,

t), 3.90 3H, s), 5.56 (2H, s), 7.37 - 7.41 (2H, m), 7.93 - 7.97 (3H, m)
MS m/e MH" 391.



yl carbanmoyl )- 1.50 (2H, m, 1.58 - 1.75 5- (4H, m,
1.82 (8H, s), 1.95 propylsulfanyl- (2H s), 2.50 (2H,
w0 200889845 pyrazol- | - (3H, s), 4.20 - 4.23 (BCFGBR)08/000454
ylmethyl]- 5.49 (2H, s), 7.33 - 7.35 benzoic acid
(2H m, 7.83 - 7.92 (3H, nethyl ester m, 8.09 (1 H
s) 43 4-[4- 1H NWR (300.072 Mz, 468 O "H
(Adamant an-2- CDC13) S 0.80108H, t), 1.36 - ' N
yl car banoyl )- 1.49 (2H nm, 1.58 - 1.77 5- (4H, m,
. 'O propylsulfanyl 2H, s), 2.49
: arboayl-benzy H-vmzole-ﬂmarboxvhc

8 1 A i )
p;h, -lSh Emﬁl] 5 50 (2H, s) 7.19 (2H, d), benzoi ¢
a—ﬁ%"ﬁ—g—(-rH d), 7.92 (2H d). methyl ester 8.10
(1H, s) bnt&rnedi at e#44:
ar bonyl - benzyl ) - 5- propyl sul fanyl - 1H pyraz

rboxylic acid 0O N S TFA (1.5ml) was added to
ol ution of 1-(4-Methoxycarbonyl-benzyl)-5-

tyl ester (Internedi ate# 46) WO 2008/ 099145

2008/ 000454 106 (274ny, 0.70mmol) in DCM (6m ).
The reaction was stirred at anmbient tenperature for 3
fiours then evaporated in vacuo. The resulting gum was

soni g Ehﬁrﬁllt\ﬁ‘tet ('21 17 5P B Qgﬁﬁl%l)ta‘ﬂd ¥{)lﬁefjchh§h Qlji%ﬁng, Eg&gmmol) were
sol vent “was renovéd he te so i ssol've
5 afdedme aymtontrite (20mL) and heated to 65°C. A solution of 5- Ammo 1-(4-
methoxycarbonyl-benzyl)-1H-pyrazole-4-carboxylic acid ferz-butyl ester (Intermediate#
50) in acetonitrile (~4ml) was added dropwise. After the addition was complete heating
was continued for a further 15min. Cooled to ambient, diluted with water (~100mL) and
extracted with ethyl acetate (3 x ~40mL). The combined extracts were washed with wﬁter
10 (2 x~20mL) and brine (~20mL), dried (MgS0O4), filtered and evaporated to an oil.
Chromatographed (40g silica column, EtOAc/ Hexane 10-50%) to yield the title compound
as an off white solid (397mg, 39%).
'"H NMR (300.072 MHz, CDCl3) 1.49 (9H, s), 3.83 (3H, s), 5.33 (2H, s), 7.19 (2H, d),
7.84 (1H, s), 7.93 (2H, d)
15 MS m/e [M+Na]" 373.

interemdiate# 49: 5-Chloro-1-(3-methoxvcarbonyl—benzyl)-1H-pvrazole-4-carboxvlic

acid tert-butyl ester

Compound prepared in an analogous manner to Intermediate# 48 , replacing 5-
20 Amino-1-(4-methoxycarbonyl-benzyl)- 1 H-pyrazole-4-carboxylic acid tert-butyl ester with
5-Amino- 1-(3-methoxycarbonyl-benzyl)- 1 H-pyrazole-4-carboxylic acid tert-butyl ester
(Intermediate# 51) '
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evaporated in vacuo to yield the title conpound as an
off white solid (236ng, 100%. 5 1H NMR (300.072 MHz,

weD0$8Y91590. 84 (3H, t), 1.35 - 1.50 (2H, n), 2.BAT/GBR{)08/000454

t), 3.83 (3H, s), 5.53 (2H, s), 7.18 - 7.21 (2H, d),
7.91 - 7.94 (2H, d), 8.05 (1 H s) M5 me M+ 335.

I nt er medi at e# 45:

| - (3- Met hoxycar bonyl - benzyl )108- pr opyt sul f anyl Iprrazo
te_4_ carboxylic acid 0 N~ -,S 10 Conpound §

repared in an anal ogous manner to |nternediate 44,.
ﬁ@g\ng@%mp([az CDCl;) 81.49 (9H, s), 3.84 (3H, s), 5.32 (2H, ), 7.33 - 7.35 (2H,

yl y 5- propyl sul fanyl - 1H pyrazol e- 4
-carﬁ%i?gyg%gc7ggﬁg§t&%utyl ester wth
MS(nB:-[ Imjﬂ]c&?.‘bonyl benzyl) - 5 pr opyl sul fanyl - 1H pyraz

1§ c% g nterqeqlate#

ac1thet4$ufvib’stem 2. 82 (2H t), 3.83 (3H s), 5. 52 (2H,
s), 7.33 - 7 34 (2H, , 7.88 - 7.91 (2H, m, 8.05
(1H, s) M H " 333 I nt er medi at e# 46:
1-(4- Met ho arbonvl - benzyl ) - 5- propyl sul fanyl - | H pyraz
ol e- 4- @Rboxyllc acid tert-butyl ester 0 O 20
5- Chl or —{4- met hoxycar bonyl - benzyl ) - 1H pyr azol e- 4- ca
rboxyliclacid tent-butyl ester (Internedi ate#48)
(397 1.13mmol ) was dissolved in butyronitrile

O 2008/ 099145 PCT/ GB2008/ 000454 107 potassi um
caobonate (470m g, 3.40mol ) and propanethiol (128 ~
1, 1.41 mmol) were added and the mxture heated to

refl hﬁu'é(hewa@@ﬁaaeoﬁg@m&ﬁ&?ént%\é%sa%lﬁplé%méflethylgqﬂhofomete
(1.6&4L b @@mnﬂ‘fl}xﬁdéfl@ a ild @WOLE4 Bhhd) RadBdib@YRYVRe Widhre

(using - extra Butyronitrile to ensure conplete
hegtedhtof 1@6‘)C foa 2thgpshdhe Sdefianfwaseypnomated tailestive warsllavdeiddThis oil

o T L e e

evtert leydrocBloxide (Intermediate# 52) (230mg, 1.06mmol) and DIPEA (18401,

1.06mmol). The resulting mixture was heated to reflux for 2h and then cooled to ambient
temperature and evaporated to leave a brown oil. This oil was dissolved in ethyl acetate
(50mL), washed with water (2x20mL) and brine (20mL) then dried (MgSO4), filtered and
evaporated. The residue was chromatographed (40g silica EtOAc/ Hexane 0-50%) to yield
the title compound as a yellow solid (214mg, 43%).

'H NMR (300.072 MHz, CDCl;) 51.55 (9H, s), 3.90 (3H, s), 4.86 (2H, s), 5.18 (2H, s),
7.21 (2H, d), 7.62 (1H, s), 8.00 (2H, d) |

MS m/e [M-H] 330.

Intermediate# S1: S-Amino-1-(3-methoxycarbonyl-benzyl)-1H-pyrazole-4-carboxylic

acid tert-butyl ester

Compound prepared in an analogous manner to Intermediate#50, replacing 4-



-20nmL) and brine (-20m) then dried (MgSO™), filtered
and evaporated to give a yellow oil. G| purified by
wa@ odogovoiehr omat ogr aphy (12g Si, eluting w th 10CT/GB2@%000454
EtOAc in IH to yield the title conpound as a yell ow
oil (274nmg, 62% . 'H NVR (300.072 MHz, CDC13) 60.90
(3H, t), 1.40 - 1.52 (2H, nm), 1.55 (9H s), 2.84 (2H
10 t), 3.90 (3H, s), 5.57 (2H0 s), 7.25 (2H, d), 7.96
- 800 (3H M M nle Mt 391 I nt ermedi at e# 47:

1- (3- Met hoxycar bony! - benzyl ) - 5- pr opyl sul f anyl - 1H pyr az
Hydezinomethy hbsagoir acig aneghyl efteriydeaghlogide with 8- Hmrf@mmfglyl-

bERABRONDANG ﬁﬁ@%@ﬁydr&hﬁﬂld@@ﬁ.kamm@mer to

Internedlate# 46,” repl aci ng 5-
EIJNMR@(ILQM MHe, r@@lc)aﬁlbtir@fl, Hehy (3H, sH4Fy (3 of) - Ul CH: b,

7g%é%ﬁ ®g$ lgFﬁé %giyca @gﬁ lﬂ%éh' lqﬁppyrazole 4-ca

5 menuqmm§3azud tert-butyl ester 'H NNR (300 072 MHz,

7. 41 (zm m' 7.93 - 7.97 (3H, ) 20 MBrd eMH+391. 25
VO 2008/ 89145 PCT/ GB2008/ 000454 108 I nt er nedi at e#

48:
55 Ch | - (4- met hoxycar bonyl - benzyl ) - 1H pvrazol e- 4-ca
T by c acid tert- butyl ester 0 NI O

t--u?ylnltrlte (41771, 3.48mol) and copper chloride
(505 o3BG A e MU AE NG bk AR
ytbetﬂmvbpoﬂammnialrndudn@wy]bmpy (Iatermediqtetiidp (X3, |8c67am10@ in 4M

10 l—{ r"EL n,g(%')l(taXe gsg ¢ gj{;‘ag I rt11trrecri ggéjmlghtfaﬁ Irl’l%cé):?glt tergaagetreo r:lILh Wgglvent was
r&noNed ebhéer hﬁmtéd’lg‘esswaand: dietresulting sblid was dissolviee in Hdd Me@H. The
h(o:tosoulsge%mtOS w%gpliteerg& fher(lj Ie\lra%%r%gedv}dn tverl]cu\é)v%(t) g&/e S(:)Illd %S sopg was
triturated with ether, filtered then dried under high vac to yield the title compound as a
yellow solid (1.5g, 80%).

15 'HNMR (300.073 MHz, DMSO-ds) 53.85 (3H, s), 4.13 (2H, s), 7.55 (2H, d), 7.93 (2H, d)

Intermediate# 53: 3-Hydrazinomethyl-benzoic acid methyl ester hydrochloride
HCI

Compound prepared in an analogous manner to intermediate# 52, replacing 4-[[(2-
methylpropan-2-yl)oxycarbonyl-[(2-methylpropan-2- |
20 yl)oxycarbonylamino]amino]methyl]lbenzoate with 3-[[(2-methylpropan-2-yl)oxycarbonyl-
[(2-methylpropan-2-yl)oxycarbonylamino]amino]methyl]benzoate (Intermediate# 55)
'H NMR (300.073 MHz, DMSO-ds) 3.86 (3H, s), 4.13 (2H, s), 7.52 (1H, t), 7.70 (1H, d),
7.91 (1H, d), 8.02 (1H, s), 8.77 (4H, br s)
MS m/e MH" 181.

25



extracted with ethyl acetate (3 x -40nL). The conbi ned

extracts were washed with water 10 (2 x -20nL) and
Wheime(1420nL), dried (MgSA), filtered and evREDGR2@E/000454

to an oil. Chromatographed (40g silica colum, EtOAc/

Hexane 10-50% to yield the title conmpound as an off

white solid (397ng, 39%. 'H NMR (300. 072 MHz, CDC13)

61.49 (9H, s), 3.83 (3H s), 1§ 33 (2H, s), 7.19 (2H,

d, 7.84 (1 H s), 7.93 (21-1, d) 1s M5 me [ MtNa] +

373. Intgrﬁrmll at 49. .

Inte

y)@M&ayla&ﬁhd}ahﬁﬁalnkumlbeﬁz%hw 0] O NN | Corrpound
prepared 1n an anal ogous manner to Internediate# 48 ,

replacing 5 2@ Am no-

[ -(4-nmeth ardonyl - benzyl ) - 1H pyr azol e- 4- car boxylic

acid ter yl ester with

5 nod 1- g - met hoxycar bonyl - benzyl ) - 1H pyrazol e- 4- car
i ert-butyl ester (Int er medi ate# 51) WO

2008/ 6@9]045 PCT/ GB2008/ 000454 109 H NI\/R (300.072

6 H, (3 32 (2H,
- 7. 33NCE%§%11% %ﬁ“m >Waﬁsa)§ﬂed(tm Stlgrscﬁ Sowt@s of DrTgl(s* B(%lis)
5 }g}ira&’&ilEﬁrEm{(yMte (2BUg:b1 #mél ?n anhPABLITELF @50%391) SPhe reaction was stirred

Ami no- | - (4- met hoxvcar bonyl - benzyl)-1H pvrazol e- 4-car
apaRgient dempraguse fog lélrmmb@ﬁ {hen greated wish @ sqlntiqupof Nistky 6

hyPBRRRRESH 3k 65 Ip | SgRlded
P S A in G R O 38 il was
stamédat |am<b@n( @mperature thr 2 Bows. Thevesctmd ded pamicionddebetweeh ather
h t d 2 or urs. The sol uti was
e@gpi)r an%‘%r ﬁ Oén\})e Zl;ihe(faérefs Were separ iagccl) E)hlel aqueous layer was re-
1o extracted with ether (~50ml). The ether layers were combined, washed with brine
(~50ml), dried (MgSOy), filtered and evaporated to yield the title compound (3.3g, 100%).
'H NMR (300.073 MHz, DMSO-dg) 6.1.38 (18H, s), 3.84 (3H, s), 4.52 (2H, br 5), 7.42
(2H, d), 7.90 (2H, d), 9.19 (1H, s)
MS m/e [M+Na]* 403.

15 Intermediate# SS: methyl 3-[[(2-methylpropan-2-yl)oxycarbonyl-[(2-methylpropan-2-

vylDoxycarbonvlaminojaminolmethyl]benzoate

0
J\N,N\H/OY
o}

Compound prepared in an analogous manner to Intermediate # 54, replacing

Methyl 4-(Bromomethyl)Benzoate with Methyl 3-(Bromomethyl)Benzoate
20 'HNMR (400.13 MHz, DMSO-ds) 51.39 (18H, s), 3.86 (3H, s), 4.50 - 4.58 (2H, m), 7.45

—-7.52 (1H, m), 7.57 (1H, d), 7.85 - 7.90 (2H, m), 9.25 (1H, s)
MS m/e [M+Na]" 403.
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10 was redissolved in ethanol (5m) and treated with
4- Hydr azi nonet hyl - benzoi ¢ acid nethyl ester

whyasoehhori de (I nternediate# 52) (230ngy, 1. 06PODGB2@8M00454

DI PEA (18401, 1.06nmol). The resulting m xture was
heated to reflux for 2h and then cool ed to anbi ent
tenperature and evaporated to_leave a brown oil. This
oil was dissolved in ethyl ddétate (50m), washed
with water (2x20r1L) and brine (20nL) then dried
[(wgscn), flltered and 15 ev?porated The resi due maf

bgbg;wthe—tltfe conpound'as a yeIIOM/sofld (214ng;
43?6 —H NNR7(300 072 MHz, CDC13) 61.55 (9H, s), 3.90

H, s), 5.18 (2H, s), 7.21 (2H, d),
OO(2H d MS me [MH" 330. 20

thoxvcarbonyl benzyl ) - 1H pvrazol e- 4-car

acid tert-butyl ester e / 0O"N2\ 01 \

» prepared in an anal ogous manner to

Ler medi at e#50, replacing 4 WD 2008/ 099145

B2008/ 000454 110 Hydrazi nonet hyl - benzoi c acid

JI ester hydrochloride with 3-Hydrazi nonet hyl -

SZoi ¢ acid nethyl ester hydrochl oride (Internedi ate#

"H NVR (300.072 MHz, CDC13) 81.47 (9H, s), 3.84

é",cﬁ) 4. 75 (2H, s), 5.11 (2H, s), 7.26 (1 H, d),
|(1 H, 7.55 (1 H s), 7.83 (114, s), 7.90

(111, d) 5 NB me M+ 332. Internedi ate# 52:

¢ Y S BB SRR oS 1 0 150
mmedlhyhs added in one portion to (2)-N-(2-adamantyl)-2- (d1methylaminomethylidene)
421:451[11&:&1_}/{1?}093-'1)% aranrl]de2 (%ltgr(enxeﬁga%éﬁp éy)] ¥41 94 é 215 mm(I;W 151J t%g ol (100
mL). 5 drops of acetic acid were added and the resulting solution was stirred at 80 °C for 2
hours. The reaction mixture was concentrated and diluted with EtOAc (500 mL), and
washed sequentially with water (200 mL), and saturated brine (200 mL). The organic layer
was dried over MgSO4, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0
to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford methyl 4-
[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]benzoate (4.66 g, 71.3 %) as a yellow
solid.

1H NMR (400.13 MHz, DMSO-de) & 1.19 (9H, 5), 1.50 (2H, d), 1.69-1.95 (10H, m), 2.09 |
(2H, d), 3.91 (3H, s), 3.99 (1H, d), 7.53 - 7.56 (2H, m), 7.62 (1H, s), 8.09 - 8.12 (2H, m),
8.20 (1H, d)

m/z (ESI+) (M+H)+ = 436

Intermediate# 56 may also be prepared as follows:
2-(4-(Methoxycarbonyl)phenyl)hydrazinium chloride (Intermediate# 123) (1 equiv.) and
then acetic acid (0.023 equivs.) were added to a solution of (2Z)-N-(2-adamantyl)-2-
(dimethylamino-methylidene)-4,4-dimethyl-3-oxo-pentanamide (Intermediate# 58) (1
equiv.) in methanol (200 vols.), under nitrogen. The mixture stirred under reflux for 1.5

hours, cooled, concentrated to below 3.5 vols. and the resulting suspension diluted with
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yl ) oxycar bonyl am no] am no] nethyl]benzoate
(Internediate# 54) (3.3g, 8.67mmol) in 4M 10 HO in

woe@rarE4y 100nL) was stirred overni ght at anbi BOT/GB2008/000454
. tenperature. The solvent was renoved under reduced

pressure and the resulting solid was di ssolved in hot
MeOH. The hot suspension was filtered then evaporated

in vacuo to give a solid. THil$ solid was triturated

with ether, filtered then dried under high vac to

yield the t|tIe compound as a yellow solid (1.5q,
cgbpcetite (%wmv):e TBocuPpeasignwas PRERAAGIth 6@ 8534 awolss)) giving a

gk 85 Tl £ 001 Bt s o e

dryatdsy Theegtidr prhguds vehslatied e MEIBE © @)lslz) Ahd\dirfadIfon 15 minutes. The

pfﬁ% ggl'?(#g gc?lg{ g%afﬁjl%ged:, gzaﬁlgg @??F?km r\]/{)]le anc? dried under vacuum at

60ethyl propan-2-yl ) oxycarbonyl - [ (2- et hyl propan-2- 20
am no] am no] net hyl ] benzoate with

| ) oxycar bon &
| T&{ [ p@mm@?ﬁwo;salﬁom Ry Gt e gy Rr .68)

;@?%} gpan- 2- yl ) oxycar bonyl am no] am no] net hyl ] be
r?oa I'n ermsdlate# 55) 'H NMR (300.073 Mz,
IatvEinedittes S8 . xﬁﬁhﬂ&HMs)a,damaihglgaﬁllh_mg) )-5-(152 (1H t),

H d), 8.02 (1 H s), 8.77 (4H,
. 838 2008/ 099145

1 Internedi ate# 54: nethyl 4-f
oxycar bonyl - f ( 2- met hvl pr opan- 2-
amno | nethyll benzoate 0 O ol
762y, 9. 04nmol) was added to a

Methyl 4-hydrazinylbenzoate hydrochloride (Intermediate# 123) (0.809 g, 3.99
mfnol) was added in one portion to (Z)-N-(2-adamantyl)-3-dimethylamino-2-(1-
methylcyclopropanecarbonyl)prop-2-enamide (Intermediate#59), 1.320 g, 3.99 mmol) in
ethanol (30 mL). 5 drops of acetic acid were added and the resulting solution was stirred at
80 °C for 2 hours. The reaction mixture was concentrated and diluted with EtOAc (100
mL), and washed sequentially with water (50 mL), and saturated brine (50 mL). The
organic layer was dried over MgSO4, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0
to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford methyl 4-
[4-(2-adamantylcarbamoyl)-5-(1-methylcyclopropyl)pyrazol-1-yl]benzoate (1.221 g, 70.5

%) as a cream solid.
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5 Hydrazodi carboxyl ate (2g, 8.61mml) in anhydrous THE
(50mM). The reaction was stirred at anbient

wo eosperatiire for 10 mnutes then treated w th BCT/GB2008/000454

sol ution of Methy 4- (Brononethyl)Benzoate (1.98g,

8. 61mmol ) in anhydrous THE (20nl). The reaction was
stirred at anbient tenperature for 4 hours. The
reaction was partitioned betMéen ether 100m ) and
water (-100m ). The layers were separated and the
aqueous |l ayer was re- 10 extracted with ether (-50m).

nyp EEhMHilsyed ik WELE 8 5r18¥8@ washed with brine
t

1§rixgxomlq4l f ggﬂi‘% ?\fl;ﬂzé%mnpouynaé?k grs?‘él 306, 84RO thﬁ k9, 1.54 - 1.57

($1200), 073 (RHiz$), DRBOL B6) 61, m), 38’7((251-5) %94 308421(13‘*“) 390,(3H, s),

32 e g AR o ke b a0

Inetingdiate# 58: (2)-N-(2-adamantyl)-2-(dimethylaminomethylidene)-4.4-dimethyl-3-
3- 2- et hvl propan- 2-yl ) oxvcar bonvl - f ( 2- net hvl pr opan-
930~ bonyl ami nol ami nol methvl| benzoate I OO
\ Ofl, I\1NyO H O Conpound prepared in an anal ogous

Internedi ate # 54, replacing Methyl
Nyl ) Benzoate wit h Met hyl
nmet hyI)Benzoate 20 "H NWR (400. 13 Mz,
&H, s), 3.86 (3H, s), 4.50 - 4.58
52 (1H, m, 7.57 (1H, d), 7.85 -
(1H, s) M5 me [M-Na] + 403. WO
382008/ 000454 112 Internedi at e#56:

net hyl ] o

4- 14&@%@&%@%@%%@%%) acgta} SpQ2-mpkytA2) 71 gyinal) gyaspdded to a
sﬁﬁé(pﬁﬁﬁéﬁgigﬁ ofN NZ-ahlémyltyl)-4,4-dimethyl-3-oxo-pentanamide (Intermediate#
60) (5.25 g, 18.93 mmol) in 1,4-dioxane (50 mL) under nitrogen. The resulting mixture

was stirred at 100 °C for 2 hours. The reaction mixture was evaporated to dryness and the
resulting pale cream solid was dried under vacuum to afford (2)-N-(2-adamantyl)-2-
(dimethylaminomethylidene)-4,4-dimethyl-3-oxo-pentanamide (5.83 g, 93 %).
1H NMR (400.13 MHz, DMSO-d¢) 8 1.13 (9H, s), 1.47 (2H, d), 1.69 - 1.83 (10H, m), 2.03
(2H, d), 2.92 (6H, s5), 3.90 (1H, d), 7.24 (1H, 5), 7.94 (1H, d)
m/z (ESI+) (M+H)+ =333

Intermediate#58 may also be prepared as follows: _
N,N-Dimethylformamide dimethyl acetal (1.2 equivs.) was added to a solution of
N-(2-adamantyl)-4,4-dimethyl-3-oxo-pentanamide (Intermediate# 60) (1 equiv.) in 1,4-
dioxane (9.6 vols.) under nitrogen. The mixture was heated under reflux for five hours and
then cooled to room temperature. The solvent was removed in vacuo and the pale yellow
solid used directly in the next stage. |
TLC Hexane : EtOAc, | : 1, Product R¢ 0.94 (impurities: Ry 0.06 + 0.66)
mp  143.6-147.6 °C
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O O Met hyl 4-hydrazi nyl benzoat e hydrochl ori de
(Internedi ate# 123) (3.04 g, 15.00 5 mmol) was added
WO poose9ipdrtion to PCT/GB2008/000454
(2) -N-(2-adamantyl ) - 2- (di met hyl am nonet hyl i dene) -
4- di met hyl - 3- oxo- pent anam de (I nternedi at e# 58)
(4 99 g, 15 mmol) in ethanol (100 nli). 5 drops of
acetic acid were added and tHé resul ting sol ution was
stirred at 80 C for 2 hours. The reaction m xture was
concentrat ed and d| I ut ed with Et OAc (500 m.), and
Ipteesmadiated 39 adagantylirdrdimethylaming-2-(1and sat ur at ed
' 20 io was dried over
nﬁ’/églé%cﬁ‘; - ?Jﬁfé%rbgﬁg‘)‘g@g%gér"%%to afford crude
product. The crude product was purified by flash
silica chrgmat ography, elution gradient 0 to 50%
i N1 sokexaneg re fractions were evaporated to
|to af f or g | 4-
S |)-5-tert-butyl-pyrazol -1-yl]be
1 as a yellow solid. 15 1H NWR
(400.43 DI\/BOdG) 6 1.19 (9H, s), 1.50 (2H, d),
1.69-1.95 glo—l n, 2H, d 3.91 (3H, s), 3.99
(1H, szparec,t mm N- (%a%na(nmh -3- -met;hy ycl()g_lppylkji oxg—pgg)anamlde
ﬁlt%&iﬁ(}le#m gy th% safle Eu%cé_s's aﬁ&semfc;r Iﬁéﬁé«rﬂa) té H) + 436

I nter | at e al so oIIovvs: 20

121 MR meon@wdarwsqup& arsgl )qwzaiz i U €BOSI(Rldem), 126 (3H,
[ b
(SERNERELIN b PRSP 0o
(BZ)l) m502113ﬂk3,fmﬁ61f1) S)2

0- pent ana
(200

voI s.), under ni t rogen The m xt ure stirred under
reflux for 1.5 hours, cooled, concentrated to bel ow
. > esul ting suspension diluted with WO

200811099145 1’ 8008/ 000454 113 ethyl acetate (96
‘ di on was washed with water (34.4
vol s.) givVing sol uti on which was washed with brine

(24 0o 1 O RO i o

@4 snrholpnds sddded RATHIOER 51b.) ahdietobsl. undéranitrgpeh & -)78‘?0 Molutlon

QR et YA 1748 5280 oM BT tepadish oo wise
oREOLpEETod BE 5 thififles( Thaesullingshition wak s -78 °C under nitrogen for

15 minutes. A solution of 2-isocyanatoadamantane (prepared from 2-adamantylamine.

hydrochloride by the method of R.Reck & C.Jochims Chem. Ber. 115(1982) p864) (3.68 g,
20.76 mmol) in THF (20mL) was added over a period of 5 minutes. The resulting solution
was stirred at -78 °C for 1 hour and then allowed to warm to 20°C over lh. The reaction
mixture was poured into saturated NH4C1 (150 mL) and extracted with EtOAc (2 x 100
mL), the organic layer was washed with water (50mL) and brine (50mL) dried over
MgSO04, filtered and evaporated to afford a yellow 0il. The crude product was purified by
flash silica chromatography, elution gradient 0 to 50% EtOAc in isohexane. Pure fractions
were evaporated to dryness to afford N-(2-adamantyl)- 4 ,4-dimethyl- 3-0xo0- -pentanamide
(4.64 g, 81 %) as a white sohd
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np 193.6 - 194.5 C Internedi at e#57: net hyl
4-14- ( 2- adamant yl car banoyl ) - 5- ( 1-
woredosphayc! opr opyl ) pyrazol -1 -yl | benzoate O N p&d/GB2008000454
O 10 Methyl 4-hydrazinyl benzoate hydrochl oride
(Internmedi ate# 123) (0.809 g, 3.99 mmol) was added in
one portion to
(Z) - N-(2- adamant yl ) - 3- di et Hyfani no- 2- (1-
nmet hyl cycl opr opanecar bonyl) pr op 2- enam de
sdljnter nmedi at e#59 1.320 %@ nmol ) in ethanol
INMB (006 psMbtz. MSQ-g) &di vlé}9e(9ad@éd ¥r(@H; e 1.66 - 1. 9(10H
mhePys L b0 (0l b a8 (1 91980 Lol iy B E( A, <F T9UT 87 (1n,

he reaction mxture concent ate and
ngt @3 (01300 s) L) mmtntta%sﬂueddsleq@UmS) ally with water

5 S rated brine (50 nL). The organic
“&58‘%&?@%@‘3& e%’%ver MySO4, filtered and evaporated to
affohdemredd&: #pG(ndagcilso H’d‘;ﬁepamdcbe fotosdtict was purified

flashS|I|ca raph el uti.on gradi ent
SR it R RGN B0 G VPlsacta oHLeM4E et pspenstof of 2
aﬁﬁnzﬂf@lﬁlﬁﬁfé I&Qro@ﬁlﬁﬂdéj(lf’ﬁi]lhfw)' in4vatetQ5 vols.). DCM (5 vols.) was added to

[ 4- (2-adamantyl car banp -5-(1- et hyl cycl opr opyl gp raz

t‘%ﬂ tesylting {higkspepengion and g pgase? ecParatagh ‘Ehe aguequs ates safracied with

d@ﬁg@&f I i %@Ueﬁﬁ%@@%ﬂ%ﬂ%%neeﬁ&é‘&ﬂ& g(v@ﬁhéf)free amine as a
= 434; |VHZ

WMB@PI@B)bO48-051(2H ,067-069(2H ,

L5 cing 8 Bon e ) sy 2Pl n oo Bl <@{4 amine in

x41e@&s (6.54val9), (1iddr nijogery, .abd tl(e]riﬂxtud@ stlrﬁad_l(ﬂld(ﬂbﬂu)dﬁo,r 68. I3@rs. The
5 I nt e

oba o) oot et R B g et Shegesidye was

pufel Rith- thue@X @G- p e voRNBITbeed BY hédakd (3 x 1 vol.). The resulting solid was
digested in hexane at 50 °C for five minutes and then cooled to room temperature. The
white solid was filtered, washed with hexane (2 vols.) and dried in air.

TLC Hexane : EtOAc, 1 : 1, Product R; 0.66

mp 124.5-125.1°C

Intermediate#61: N-(2-adamantyl)-3-(1-methylcyclopropyl)-3-oxo-propanamide

-0 0]
Prepared from 1-(1-methylcyclopropyl)ethanone by the same process as used for
Intermediate#60
m/z (ESI+) (M+H)+ = 276; HPLC tg = 2.26 min.
1H NMR (400.13 MHz, DMSO-d¢) 6 0.76 - 0.78 (2H, m), 1.18 - 1.20 (2H, m), 1.25 (3H,
s), 1.50 (2H, d), 1.70 - 1.80 (11H, m), 1.95 (2H, d), 3.82 (1H, d), 7.83 (1H, d)
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N, N- Di et hyl f or mam de di net hyl acetal (3.02 niL, 22.71
mol ) was added to a stirred suspension of

woOR(8sedasrant yl ) - 4, 4- di et hyl - 3- oxo- pent anam dBCT/GB2008/000454

(Intermedi ate# 10 60) (5.25 g, 18.93 nmol) in

1, 4-di oxane (50 nL) under nitrogen. The resulting

m xture was stirred at 100 C for 2 hours. The reaction
m xture was evaporated to dryhess and the resulting
pal e cream solid was dried under vacuumto afford
l(2) N—(2 adanant I)-2-

19&(, 83 5. 93 % 1H NVR (400.13 M. DI\/ISOdG) 6
H s), 1.47 (2H, d), 1.69 - 1.83 (10H, n), 2.03

2. (6H, s), 3.90 (I H d), 7.24 (1 H
) mz (ESI+) (MrH) + = 333

. ¥ may al so be prepared as foll ows:

yl formam de di nethyl acetal (1.2 equivs.)

anent yl ) - 4, 4- di net hyl - 3- oxo- pent anam de
vt ernediate# 60) (1 equiv.) in 1,4- 20 dioxane (9.6
) under nitrogen. The m xture was heated under
e x for five hours and then cooled to room
t gnperature. The sol vent was renoved in vacuo and the
pehe yellow solid used directly in the next stage.
LC xane : EtOAc, 1 : 1, Product Rf 0.94
rities: Rf 0.06 + 0.66) np 143.6 - 147.6 C 25 WO

(2%)8@%;@4% oCE ﬁﬁﬁ%‘%gﬁ ﬂg(gtéﬁéﬁd}hj(ﬁgkgﬁﬁmiﬁ)%ﬁ%% g, 3.51

nnmlhyhmddbd)pranp aortion thENN-{ padapragtyratry depeninblarionyl)-3-

d
BRI snesmids OptermotialetFD ) 3813550, rsipantiaf
mLc)eS drop{ ofruceticatl wire #6ded ahy thchesukMgBoRtiGC @ aSstied ASKIPC for 2
h@urg an(P t o ne ) emﬁ,‘egt él\j@g I:Y_I;r f‘i)gtgte(l'gl’q re?ﬁtlon Pl%re(\%%sl%ltered

afid the %ro’iﬂnct(r@ddvel@ﬂ ,wakhgzﬂw{tlZHharﬁ)) g 0]mL7)2and \aﬂatéﬁld béTdre being
1.92 (2H, d), 3.00 7.57
d(lgq_pnd§§ vacgurg 80 glyﬂmet(g‘yl 4- [4 (i adamantylcarbamoyl)- -cyclopentyl -pyrazol-1-

yl]benzoate (0.620 g, 39.4 %) as a white solid.
1H NMR (400.13 MHz, DMSO-dg) 6 1.48 - 1.53 (4H, m), 1.71 - 1.85.(12H, m), 1.94 (2H,
s), 2.02 - 2.12 (4H, m), 2.98 - 3.09 (1H, m), 3.90 (3H, s), 3.98 - 4.03 (1H, m), 7.57 - 7.60
(2H, m), 7.74 - 7.76 (1H, m), 8.10 - 8.15 (3H, m)
m/z (ESI+) (M+H)+ = 448; HPLC tg = 3.26 min.

The same process as used for Intermediate#62 prepared the following intermediates

from the appropriate starting material.
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xyl enes (6.5 vols.), under nitrogen, and the mxture
stirred under reflux for 6.5 hours. The batch was

W@ omBew1td room tenperature and concentrat ed tBCT/GB2008/000454
dryness. The residue was purged with toluene (3 x |
vol.) followed by hexane (3 x 1 vol.). The resulting
solid was 1s digested in hexane at 50 C for five
m nutes and then cooled to rld8mterrperature. The

white solid was filtered, washed with hexane (2 vols.)
And rlrl edin-air TLC Hexane + Et QAc 1 - 1 Pr oduct

[Z 1A ]

Rf 0O @’B“"ﬁ‘b 124, t# [Name] | nt er nedli ANVBD MS
N- (2-adamantyl ) 3- (|- met hyl cycl opropyl ) - 3- oxo- pr opangpy.
ide 20 O Prepafred flrom
1- (1 met hyI cycl opropyl )et hanone by {he sane process ANH

i _' T R, S 6 S g o

n) ,| adard@htylcatbatiby()2 HMHY, , DM%B -ds3H, 8H
1y ¥t sy ERbingbviolyl 40ber Bedad,

2 54  1¥%1jbehpeedi at ef#635 (ML HyN.72 2H,
- (2- adamantlyl carfbanoyl ) - 5- cycl opent yl - pyrazol -1 -
enzoate 0 [N O @ Methyl 4- hydravﬁ)n9/47éeriz8§a€7él m),
h drochloride (|l ntennedi ate# 123) (| 9941218, 544 5
b)/ was added in gne portion to 8 ’ Sﬁ
(Z) “N- (2- adamant yl ) {2- (cycl opent ane¢andbo#yl, ) m3-2.18 -
di met hyl am no- prop-2-enam de (Inter ' #67 h, 1
g, 3.51 mol) ijn ethanol (30 nlL). ?2?2%@%*)%883{1%1:
acid were added and |the resulting sphuBidn3uas),stoor +ed
at 80 Cfor 2 |hourg and then cool ed i ent_ glving
a precipitate. |The rfeaction m xture f}vég(ﬁ?‘lbr{‘)e:}éa%énd
t he product recovered, washed with =t1j1am)1l ({H,0dyy1).95Nd
water (10 nL) before being io dried|under vacuumto

gi ve met hyl (lH s), 8.11 (2H, d)
Iftelfiedidted €812 )ﬁhﬁﬁ.&ﬁﬁ%ﬁ%& @n@t@n@ﬁ%&hmvpﬁ;ﬁmk-d- -
yl'Tbenzoate (0. g, as a white solrd. IH NWR
cavhggamiglenHy  DVSO-d6) 8 1.48 - 1.53 (4H, m), 1.71 -
1.85 (12H, , 1.94 (2H, -
0]
N

N

N

CN

Acetic acid (0.031 mL, 0.50 mmol) was added in one portion to (2E)-N-(2-
adamantyl)-2-(dimethylaminomethylidene)-3-oxo-butanamide (Intermdiate# 71)(1.45 g,
4.99 mmol) and 4-cyanophenylhydrazine hydrochloride (0.847 g, 4.99 mmol) in ethanol
(40 mL). The resulting suspension was stirred at 80 °C for 3 hours. The reaction mixture

was concentrated and diluted with EtOAc (75 mL), and washed sequentially with water (50
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25

s), 2.02 - 2.12 (4H, m, 2.98 - 3.09 (1 H m, 3.90
(3H, s), 3.98 - 4.03 (1 H mM, 7.57 - 7.60 (2H, m,

w(Q@ 2008/099135 76 (1H, m), 8.10 - 8.15 (3H, mM 15 nMPET/GB3108)00454
(MtH) + = 448; HPLC tR = 3.26 m n. The sane process as
used for Internedi ate#62 prepared the foll ow ng
internmediates fromthe appropriate starting material.

20 WD 2008/ 099145 PCT/ GB20092000454 118 Structure

tnt# Name "HNWVR 8 M5 W Mt O 63 nethyl 4-[4-(2- 1H

NMR (400. 13 408 adamantyl carbanoyl)- MHz, DVSO d6) 6

mY) an qgurgﬁeﬁ?pmﬁégztg.;).'rhe orgame ](agefq,quﬂ,rleq_pg:g M54, filtered and
2H, s), 1.84 (6H, d), 1.95 (2H,

eg"&@%ﬁ%ﬁﬁ“&;’f‘]dg?%s (2H 00Gq), 3.90 (3H s),

4. 04Thg drifle prpducy wapurified &% fladhilicarghronat@Baphy,/el@®n(g24dient 20

t()g;)_)({"/a _%t(%/_gc {q 1%\1}%?&1(1&3[5!“&5‘%1? wgr%f(/g'pﬁ'ratga to%r}(lsn%ssqgtaﬁ&ld N-(2-

adahaameyf- 44 ey dnapireyy()-5 -rhvsDpy BzolB-4lcadibxamide (1.38/72%) as an orange
51: ropan-2-yl pyrazol - d), 1.52 (2H, d), 1.73 N

9% ] benzoate (2H, s), 1.82 - 1.86

IH NMR (400.13 MHz, DMSO-dg) & 1.45-1.58 (2H, m), 1.70-1.9 (8H, m), 1.92-1.99 (2H,

m), 2.05-2.15 (2H, m), 2.57 (3H, s), 4.00-4.06 (1H, m), 7.59 (1H, d), 7.79 (2H, d), 8.05
(2H, d), 8.32 (1H, s)

m/z (ESI+) M+H)+ =361; _

Intermediate#67: (Z)-N-(2-adamantyl)-2-(cyclopentanecarbonyl)-3-dimethylamino-

prop-2-enamide

A
T/ _

N,N-Dimethylformamide dimethyl acetal (0.587 mL, 4.42 mmol) was added to N-

(2-adamantyl)-3-cyclopentyl-3-oxo-propanamide (Intermediate#72), (1.023g, 3.53 mmol)
in 1,4-dioxane (25 mL) . The resulting solution was stirred at 100 °C for 2 hours. The
resulting mixture was evaporated to dryness to afford (Z)-N-(2-adamantyl)-2-
(cyclopentanecarbonyl)-3-dimethylémino-prop-Z-enamide (1.210 g, 99 %).
1H NMR (400.13 MHz, DMSO-dg) 6 1.45 - 1.50 (4H, m), 1.54 - 1.68 (8H, m), 1.72 - 1.85
(8H, m), 2.00 (2H, d), 2.97 (6H, s), 3.05 - 3.15 (1H, m), 3.95 (1H, d), 7.42 (1H, s), 8.30
(1H, d)

The same process as used for Intermediate#67 prepared the following intermediates

from the appropriate starting material.



(6H, m, 1.97 (2H, s), 2.11 (2H, d), 3.11 0 O 3.18
(1 H m, 3.91 (3H s), 4.00- 4.05 (1 H m, 7.57
W@ 20d8/009145 7. 67 (1H, d), 8.08 (1 H, s), 8.13 PCHGBA)08/000454
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Name "H NVR S M5 W MH O65 nethyl 4-[4-(2- | H NWR
(400. 13 434 N adamantyl carbanoyl)- M4z, DMSO d6) 6

NSN 5-cycl obutyl pyrazol - 1.921- 1.54 (2H, m,

1-yl ] benzoate 1.65 (1 H q), 1.72 (2H, s), 1.76 -

1.85 (7H m 1QG(’>H ), 204 002 15 (4H ),

2.18 - StragtureH ), BlWE|Nem¢ ), 3/IBNMRGSs), |MS
4.00 - 4.06 (1H, m, ¥7.59((2H, d), 7.81 (1 H d), m/e
7.95 (1 H s), 8.11 (2H, |d) Internedi ate# 66:

N- (2- adamant yl ) - 1- (4- cyangphenyl ) - 5- net hyl - pyr azol e- 4MH"*
ANy vam - dao 0O r\ NN

b “‘“"“l'““v ST 68 | (22)-N-(2- 1H NMR 305

adamantyl)-2-
(dimethylaminom
ethylidene)-3-

oxopentanamide

(300.073 MHz,
DMSO-dg) 6 0.94
(3H, t), 1.48 (2H,
d), 1.68 (2H, s),
1.77 - 1.81 (8H,
m), 1.95 - 2.00
(2H, m), 2.38 (2H,
q), 2.97 (6H, s),
3.92 (1H, d), 7.40
(1H, s), 8.25 (1H,
d)

(2Z)-N-(2-
adamantyl)-2-
(dimethylaminom
ethylidene)-4-
methyl-3-

oxopentanamide

TH NMR (400,13
MHz, DMSO-dq)
50.95 - 1.00 (6H,
m), 1.50 (2H, d),
170 (2H, s), 1.76
- 1.78 (4H, m),
1.79 (2H, s), 1.82
(3H, s), 2.01 (2H,
d), 2.93 - 2.99
(6H, m), 3.58 (3H,
), 3.95 (1H, d),
7.40 (1H, 5), 8.24
(1H, d)




CN Acetic acid (0.031 nL, 0.50 nmol) was added in one

portion to (2E)-N-(2

S

w@odasmodiys ) - 2- (di net hyl am nonet hyl i dene) - 3- ox OPOTYGRR@BI000454

de (Interndiate# 71)(1.45 g,
4- cyanophenyl hydr azi ne hydrochl oride (0.847 g,

mol ) in ethanol (40

was stirred at 80 C for 3 hdd?s.
was concentrated and diluted with EtQAc (75 nli),

).

4.99 mol )

and
4.99

The resulting suspension

The reaction m xture
and

—washed sequentially with water (50 WD ’7009/ 099145
PCT/ GB28b8£ 000454 ~ 1201n##) Name sat ur at ¢oHOYMRE (50 | MS
m.). The organic layef wasg dried over MgSO4, filteredye
and evaporated to afford|crude product. The crude .
product was pur| fied by fllash silica chromatography,| MH
etutton—gradient—206 S5O% £t H—$ohexaae P
fracti ons were evapor a?% t(%)clg%ness tc‘ﬂéifﬁﬁlglpcﬁ?\gr"? 5
adamant y| )N\L (4- cyanopheny Iaalarﬁanmgel byl - pydz, oMSd-dgar [bo
729 as|an ¢ran sol i 400.(13
1. 58 @/H%%Ht)aneci@(ﬁ]ﬁ I?FéHS)
05-203351 B62H M, |3.61 1(73*('21{8)
.59 (1H , 7.79 (2H d
10 ﬁliﬂzet sEmpinppr( Ay 178 Bél
| nt er medi at e#67: - d 8H,
(Z)-N-(2-adamantyl)-2¢{(cygl 8peer?ta1£;1§carké T-S di net hy
| ami no- prop-2-enamide O N NI N NDi rr@tﬂﬁ}(ﬂﬁmhﬁmld
di mret hyl acetal (0.58Y nL| 4.42 mmol) Wa ggﬁde}o N
15 (2-adamantyl)-3-cy¢l opgntyl - 3- oxo- pf opan
(I'nternedi ate#72), (1]023¢, 3.53 mmol) | 2i98 (dH4)H.2Xane
(25 ) The resulting solution was sti eg 0|C
for 2 hours. The resulting mxture wag (giﬁré éaste?t(i% tlo
dryness to afford (2){N(2-adamantyl)-2+), 393(1H d),
(cycl opent anecar bonyl ) - 3- di net hyl am no-{pr op - enam de
(1.2 10 g, 99 %. 1H NWR (400.13 M, [)Mé@}&'é)ss?}?ﬁ 45
- 1.50 (4H, m, 1.54 1 1.68 (8H m), 1|(@&i-q)l 85
| 71 | (2Z)-N-(2- 1H NMR (400.13
N adamantyl)-2- MHz, DMSO-ds)

(dimethylaminom
ethylidene)-3-

oxo-butanamide

8 1.46 - 1.52 (2H,
m), 1.65-1.70 (2H,
m), 1.72 - 1.85
(8H, m), 1.92-2.00
(2H, m), 2.04 (3H,
s), 2.99 (6H, s),
3.91-3.96 (1H, m),
7.44 (1H, s), 8.35
(1H, d)




20 (84, m, 2.00 (2H, d), 2.97 (6H, s), 3.05 - 3.15 (1
H m, 3.95 (1 H d), 7.42 (1 H s), 830 (1 H d)
w(ab@smsgames process as used for |nternedi at e#67 pCERBR@E/000454
the following internediates fromthe appropriate
starting material. 25 V\D 2008/ 099145 PCT/ GB2008/ 000454
121 Structure Int# Nane "HNVR 8 M5 W M+ 68
(2Z)-N-(2- IH NVR 305 N addddntyl)-2- (300.073 M, N
(di met hyl ami nom DMSO-d6) 6 0.94 ethylidene)-3- (3H,
OdO oxo%nt anani de d), 1 68 (2H s),

, 29<Y(6|-b S) 3.92 (1 H, d) 7.40 (I H s), 8.25

(22) - W 1 H NWR (400. 13

MHz, 6) N (di nethyl am nom 6 0.95
et AyTT O Z- m, 1.50 (2H d), OO

, 1.70 (2H, \ 1.76 oxopentananmide - 1.78

(4H, m, 1. 79 (2H, s), 1.82 (3H, s), 2.01 (2H,

2-Adamantanamine hydrochloride (1.641 g, 8.74 mmol) was added to 5-

(cyclopentanecarbonyl)-2,2-dimethyl-1,3-dioxane-4,6-dione (Intermediate#77), (2.1 g,

s 8.74 mmol) and N-Ethyldiisopropylamine (1.512 mL, 8.74 mmol) in toluene (30 mL). The
resulting suspension was stirred at 110 °C for 2 hours. The reaction mixture was diluted
with EtOAc (100 mL), and washed sequentially with 2M HCI (20 mL), and water (2x50
mL). The organic layer was dried over MgSO4, filtered and evaporated to afford crude
product. The crude product was purified by flash silica chromatography, elution gradient 0

10 to 100% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford N-(2-
adamantyl)-3-cyclopentyl-3-oxo-propanamide (1.030 g, 40.7 %) as a brown oil which
crystallised on standing. |
1H NMR (400.13 MHz, DMSO-dg) 146 - 1.59 (7H, m), 1.60 - 1.78 (16H, m), 1.90 - 2.00
(2H, m), 2.95 - 3.03 (1H, m), 3.84 (0.9H, d), 3.90 (0.1H, d), 7.78 (0.1H, d), 7.93 (0.9H, d),

15 14.21 (0.1H, s) 9:1 ketone:enol form

The same process as used for Intermediate#72 prepared the following

intermediates from the appropriate starting material.

Structure Int# | Name 'H NMR &
/Y\H/N 73 N-(2-adamantyl)- | 1H NMR (400.13 MHz,
o) o) @ 3- CDCl3) 6 1.11 (3H, t), 1.67

oxopentanamide | (2H, d), 1.77 (2H, s), 1.80-
1.98 (10H, d), 2.59 (2H, q),
3.46 (2H, s5),4.08 - 4.10
(1H, m), 7.70 (1H, s)

74 N-(2-adamantyl)- | 1H NMR (400.13 MHz,

A\”/\ﬂ/ N 4-methyl-3- DMSO-dg) 5 0.98 - 1.06
@ ' oxopentanamide | (6H, m), 1.48 -1.54 (2H,

~ | m), 1.70 - 1.73 (3H, m),




d, 2.93 - 2.99 (6H m, 3.58 (3H s), 3.95 (1 H,
d, 7.40 (1 H s), 824 (IH d) W 2008/ 099145
wEIBABAGDE/ 000454 122 Structure I nt# Name ' HCIVRBIOKRIB00454

me MK 70 (Z2)-N-(2- 1 H NWR (400.13 adamantyl) - 2-
MHz, DMSO d6) (cycl obutanecarb 6 1.51 (2H, d),
onyl)-3- 1.67 - 1.71 (2H, O O di net hyl am nopr n), 1.78
1.87 op-2-enanmide (8H, m, 12494 - 2. 00 (4H m, 2.11
- 2.21 (2H m, 2.98 (5H, s), 3.29 (3H, s), 3.53
(14, t), 3.93 (1 H d) 7.37 (1H, _s), 8.29 (1H d)
71 (ZZS)trN:t(l@— 1H Nllﬂ#( qyeme3 N~ ad ?ﬂmI\yR)& 2- Mz,

AN VA tln I S 1 A6 1

P\ M
vioUTauU) \UI e O.III_II,JIII J L. U

ethylidene)-3- m, |1.65(1.70 (2H O D T-&BWM%%,&@
M, 1.72 - 1.85 (8H, n}, 1.92-2.00 | (@Hd) 95 -2.6A2H,

(3H,

m), 2.68 - 2.75 (1H, m),
3.46 (1H, s), 3.84 (1H, d),
7.87 (1H, d)

' |75 N-(2-adamantyl)- | 1H NMR (400.13 MHz,
g\”/\”/N 3-cyclobutyl-3- | DMSO-dg) § 1.50 - 1.53
0O O

oxopropanamide | (3H, m), 1.65 - 1.73 (3H,
m), 1.74 - 1.81 (8H, m),
1.86 - 1.98 (4H, m), 2.02 -
2.10 (4H, m), 3.29 (1H, s),
3.84 (1H, d), 7.8v8 (1H, d)
\n/\n/N\® 76 N-(2-adamantyl)- | 1H NMR (400.13 MHz,

0 o) : 3-oxo-butanamide | DMSO-d¢) 8 1.48 - 1.54
' (2H, m), 1.69 - 1.85 (10H,
m), 1.92-2.00 (2H, s), 2.13
(3H, s), 3.38 (2H, s), 3.84
(1H, d), 7.95 (1H, d)

Intermediate#77: S-(cyclopentanecarbonyl)-2.2-dimethyl-1,3-dioxane-4,6-dione

A solution of cyclopentanecarbonyl chloride (1.100 mL, 9.05 mmol) in DCM
(5SmL) was added dropwise to a stirred solution of isopropylidene malonate (1.304 g, 9.05
mmol), and pyridine (1.464 mL, 18.10 mmol) in DCM (20mL) at 5°C, over a period of 10 _
minutes under nitrogen. The resulting solutioh_ was stirred at 5 °C for 1 hour and then

allowed to warm to 20°C and stirred for another hour. The reaction mixture was diluted



s),
8.35
WO pa0s/0pHdF at e#72:

N- (2- adamant yl ) - 3- cycl opent yl

2.99 (6H, s),

3.91-3.96 (1 H,
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7.44

- 3- 0X0- pr opanam de

(1 H s),

PCT/GB2008/000454
0 0N

8. 74 mmol )
(cycl opent anecar bonyl ) - 2, 2- di net hyl -
1, 3-di oxane- 4, 6-di one (I nterl®edi at e#77),
8.74 mmol ) and N-Et hyl diisopropylam ne (1.512 niL, 8.74
resul ting suspension
widisDEMi (1 0®uLatand #@shed fsequentidikyyith, 2NV "1 (206 m [ nwatiex (S0 mel),

BBl AR Uebi) T Bn s BRI ooy

eﬂfpbra]f(gamffmdl aydrprodqist, dr(cadopex@nechibbii)-2 Ridiietheld] , 34dibxane-

(2.1 g,

to dryness to afford
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The crude product
“8i¥% ca chromat ogr aphy, el ution

wnaﬁme(mbo 03 MHA DMISELU)E IC- 1.60 (STRREXBHE- 1.68I(BL, s

fracti ons were evaporat ed
(A i3 1- )1 98- (2N cinb gty 0031 B o) (r &

T4 se?me@ro@e%s Qs REQYS I&Ellméﬁtgté#?
NVR (400.

,1.70 - 1.79
(2-

Hatvi de (1.030 g,
7 p%bsx%& ale! fblfl;cﬁ:qn Hltermidlgtss from

tlwaﬂprqpylatextaamg-malerm (16H m 1.90 - 2 oo (2H n)
3 1 H 384 \un 9001 d),
7. ?@'“(“B"i H) e (0.9H, d MRS, o) (0.1H s)
9:1 ketone: ¢ngl fpp mdlienpiesre p[@&ﬁ@ﬁmﬁs used fof
I nt er gedi at ¢#72 prepared the followi ng interned|ates
or opr i pPEPAOXH Bng material. Structurg Int#
8 N 73d15g(4n% Adampotly! )- 1 H NVR (400| 13
CDCL1B) 1.11 (3H t), 1.67
0 anamde (24 d) 1.77 (2H, s), 1.80 1.98 (10H,
d) ~59 (2H, q),| 3.46 (2H, s), 4.08 - 4.10
79 2,2-dimethyl-5- | IH NMR (400.13 MHz,
© (2- DMSO0-d¢) 5 1.02 - 1.08
o o methylpropanoyl) | (1H, m), 1.15 - 1.18 (6H,
o.__O -1,3-dioxane-4,6- | m), 1.70 - 1.72 (6H, m),
P .
dione 3.92-3.99 (1H, m)
80 5-_ 1H NMR (400.13 MHz,
0 (cyclobutanecarb | DMSO-d¢) & 1.68 (6H,
e) (o) onyl)-2,2- s), 1.82 - 1.89 (2H, m),
S S dimethyl-1,3- 2.09 (2H, s),2.05-2.13
Py dioxane-4,6-dione | (2H, m), 2.18 - 2.32 (5H,
m), 4.30 - 4.35 (1H, m)
O 81 5-acetyl-2,2- Used crude
o ﬁ:/(fo dimethyl-1,3-
O><O dioxane-4,6-dione
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(1 H m, 7.70 (1 H s) AY-l-r 74 N (2-adamantyl)- 1
H NMR (400.13 MHz, 4-nethyl-3- DVMSO-d6) 6 0.98 - 1.06

wO2@s80%apent anam de (6H, m, 1.48 -1.54 (2H, PET/GB2008/000454

- 1.73 (3H m, WD 2008/ 099145 PCT/ GB2008/ 000454 124
Structure Int# Name "HNWR S 1.75 - 1.81 (4H, m, 1.79
(4H, d), 1.95 - 2.00 (2H, n), 2.68 - 2.75 (1 H, m),
3.46 (1 H, s), 3.84 (1 H d)26 7.87 (1H, d) 75
N-(2-adamantyl)- 1 H NWVR (400.13 MHz, N

3 cycl obut |-34 DI\/SOd6) 6 1.50 - 1 53 ho 0

ACHINE T at] A = h

c;m%;mg,ﬁﬁl nm, 1. 86 - 1.93 (4H, M, 2.02 - 2.10 (4H,
M, 3.29 (L H s), 3.84 (1H d), 7.88 (1 H d) wN 76
1H NMR (400.13 Mz, O O

DVBO- d6) 6 1.48 - 1.54 (2H, n), 1.69
Y, 1.92-2.00 (2H, s), 2.13 (3H s),
'84 (1 H d), 7.95 (1 H d) ‘

pent anei:ar bonyl ) -2, 2-di net hyl - 1, 3- di oxane- 4, 6-
000 O

Br
Ethyl (2)-2-(dimethylaminomethylidene)-4,4-dimethyl-3-oxo-pentanoate

(Intermediate # 83) (1.24g, 5.88mmol) was dissolved in ethanol (20mL). 4-
bromophenylhydrazine HCI (1.32g, 5.88mmol) and DIPEA (1.02mL, 5.88mmol) were
added. The mixture was heated to reflux for 2h cooled to ambient and‘évaporated under
reduced pressure. The residue was dissolved in DCM (50mL), washed with water (2x10mL),
dried (MgS04) and evaporated to afford crude product. The crude product was purified by
flash silica chromatography, elution gradient 0 to 25% EtOAc in isohexane. Pure fractions
were evaporated to dryness to afford 1-(4-bromophenyl)-5-tert-butyl-N-cyclohexyl-1H-
pyrazole-4-carboxamide (627mg, 32%)
1H NMR (300.073 MHz, DMSO-ds) 8 1.23 (9H, 5), 1.29 (3H, t), 4.24 (2H, q), 7.39 - 7.41
(2H, m), 7.69 - 7.72 (2H, m), 7.92 (1H, s)
m/z (ESI+) (M+H)+ = 353 A
Intermediate # 83 : Ethyl (2)-2-(dimethylaminomethylidene)-4.4-dimethyl-3-oxo-
pentanoate '

Ethyl pivaloylacetate (1.72g, 10mmol) and N,N-dimethylformamide dimethylacetal
(1.68mL, 12.5mmol) were dissolved in dioxan (20mL) and heated to reflux for 3h. The

reaction mixture was cooled to ambient and evaporated under reduced pressure to leave
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A solution of cycl opentanecarbonyl chloride (1.100 ni,
9.05 mmol) in DCM (5nL) was added dropw se to a

watiosned4sol uti on of isopropylidene mal onate (BCBOB2@8/000454

9.05 5 mml), and pyridine (1.464 nL, 18.10 nmol) in
DCM (20nmL) at 5C, over a period of 10 m nutes under
nitrogen. The resulting solution was stirred at 5 C
for 1 hour and then allowed2fo warmto 20C and
stirred for another hour. The reaction m xture was
di | ut ed WD 2008/ 099145 PCT/ GB2008/ 000454 125 with DCM
crudoeradust. Thawqudtarspdust wagprsified By ifgshghremaipgrephy qnayse gel
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(éimﬁtylaau@(unqthyldﬁmebﬁdﬁl -dimethey1- ﬁmd-upcmtgnoate as a colourless oil that

%ﬁ%&égrPﬁ%gﬁf&?S%%@Z 2-di met hyl - 1, 3- di oxane-

as a brown oil. 5 1H NWR
| HAOBIR1B00BZ3, MEYEOMS6)-d.$ 51 BOH, ), 608 (33{-,|,t) B2 (AHG), 4:04 (2H, q),
8, (34 s), 1.70 - 1779 (4H m, 1.84 - 1.98 (2H
72?)1(’2‘ 9 - 3.00 (LH m, 4.04 (1 H, sThesame

Pk ESISp(MsH+Seshd or | nt er medi at e#77 prepared the

foI | ow ng i nternedl ates from the appropriate starting
atef 84 adany bamopl)-§-cyelohexvlsulfanyl-pyrazol-

lglilgl_@'eqi : Ji&d hyl - 5 Used crude Opr opanoyl -1,3- 00
roxane-4,6-dione O 79 2,2-dinethyl-5- 1 H NWR
(40013 Mz (2- DvsO-d6) S 1.02 - 1. 08 OO

met h ZAnoy1 )y (1 H m, 1.15 - 1.18 (6H, QuO
-1.3/dioxanef 4,8- m, 1.70 - 1.72 (6H, m, dione 3.92
//3\p9 (1 H T 80 5- 1 H NMR (400.13 Mz,

tanecarb DVSO-d6) 6 1.68 (6H, O 0 onyl) 2, 2-

N

s,N 8P - 1.89 (2H, m, dinethyl-1,3- 2.09 (2H, s)
.55\\1/§

o

* 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (191 mg, 1.00
mmol) was added in one portion to 5-(cyclohexylthio)-1-(4-(methoxycarbonyl)phenyl)-
1H-pyrazole-4-carboxylic acid (Intermediate# 88) (300 mg, 0.83 mmol), 2-
Adamantanamine hydrochloride (172 mg, 0.92 mmol) and N-Ethyldiisopropylamine
(0.432 mL, 2.50 mmol) in DMF (7 mL) at 20°C under nitrogen. The resulting mixture was
stirred at 20 °C for 18 hours. |

The reaction mixture was diluted with EtOAc (75 mL), and washed sequentially
with water (4x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgS04, filtered and evaporated to afford crude product. The crude product was purified
by flash silica chromatography, elution gradient 0 to 50% EtOAc in isohexane. Pure
fractions were evaporated to dryness to afford methyl 4-[4-(2-adamantylcarbamoyl)-5-

cyclohexylsulfanyl-pyrazol-1-yl]benzoate (349 mg, 85 %) as a white crystalline solid.
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ora e o atford crude product. The crude product
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el u to. 25% |n| hexane.
P&ﬁcéﬁys CXY%'PEHQ-&'&@PW@@ %v PYraze Fér%ﬁi’oxyhc acid

(ﬂnéﬂnelaidim;‘ﬁﬂwtﬂapﬁmbﬁit& ambfey| - N- cycl ohexyl -1 H
n\/ra7nl e-4- carbhoxam de ﬁ?7rm ’27% 1H_NMR (’200 073

Strugturp\5O- d6) o Int#3Nagly s). 1. 20HMNMRE), 4. 24 (M8,
q), 7.39 - 7.41 (ZE-I n, 769-772(2H n’) 79@{?
(1H, s) 15 nfz |(ESI+) (MtH)+ = 353 Internedi ate #

Et hyl
Con Zhgd' T Rt A BT TH R 00T S @S
/\ adgmantylcarbamo DMSO-dé6) 6 1.05 - 1.17 494
NS yl)-5- | (5H,m), 1.42 (1H, 5),
O cyclohexylsulfanyl{ 1.51 - 1.63 (4H, m),
pyrazol-1- 1.68 (6H, s),2.02-2.12

o o yl]benzoate (9H, m), 2.98 (1H, s),

| 3.91 3H, s), 7.53 (1H,

s), 7.72 - 7.74 (2H, m),
8.13 3H, d) .

Q 86 | methyl 4-[5- 1H NMR (400.13 MHz, | (ESI+)
//_Q N—®""O cyclohexylsulfanyl{ DMSO-d6) 5 1.02 - 1.10 510
N s _ 4-[[(18,3R)-5- (5H, m), 1.41 - 1.56

O hydroxy-2- (7H, m), 1.67 (4H, d),
adamantyl]carbamd 1.76 (2H, d), 1.89 (2H,

o yl]pyrazol-1- d), 2.08 (3H, s), 2.93

| ylJbenzoate (1H, 5), 3.91 3H, ),
4.03 (1H, d), 4.43 (1H,
s), 7.76 - 7.79 (2H, m),
7.97 (1H, d), 8.13 - 8.15
(2H, m), 8.18 (1H, s)
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N, N- di net hyl f or mam de di net hyl acetal 20 (1.68nlL,
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ti El ?g ide (191 MifidorBethSHP!| 1 49855 @Heqh) i g one

o8>¢ cycl ohexyl t Hi 0) - 12{ 4- ( met hoxycar 99§t phedyl ) -| 1

H | e-4-cdrb ' ' 300
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product. The criude product was pLIr)IfI ed
S

Intermediate #88 : S-cyclohexylsulfanyl-1-(4-methoxycarbonylphenyl)pyrazole-4-

carboxvlic acid

o) o)

Trifluoroacetic acid (4.72 mL, 61.46 mmol) was added to tert-butyl 5-
(cyclohexylthio)-1-(4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylate
(Intermediate# 89) (2.56 g, 6.15 mmol) in CH2CI2 (40mL) The resulting solution was
stirred at 20 °C for 24 hours. The reaction mixture was evaporated to dryness, re-dissolved

in dioxan (20 mL) and re-evaporated to dryness to afford 5-(cyclohexylthio)-1-(4-



20 by flash silica chromatography, elution gradient O

to 50% Et OAc i n i sohexane. Pure fractions were
weraporated to dryness to afford nethyl PCT/GB2008/000454

4-[ 4- (2- adamant yl car banoyl ) - 5-

cycl ohexyl sul fanyl - pyrazol -1 -yl ] benzoate (349 ngy, 85

%9 as a white crystalline solid. WO 2008/ 099145

PCT/ GB2008/ 000454 128 1 H NNR (300.073 MHz, DMSO- d6)

6 1.05 (5H, d), 139- 1.54 (5H, m, 162(2H d)

1.73 (21-1, s), 3 (6H, s), 194-201;
(lzle@szxs(cmong)pheryllsbH(p31:4201§)4 carhopgliq adid (225 g, Y00%) aq pwhite
cs%“egl((lH d, 812 (2H, d), 8.17 (1 H s) nlz §

+ = 494 5 The followi ng Internedi ates were
1 bl MRy (660. ithﬁistMSQrd@nﬁahﬁféf 14 b (thtre); hd2i( &, @), #84 CHyn.59

T (HY hi-o - ONYd P -
Fgr BT et b d el sy TR BB MRS EE amy &9
s (B, 0661 H,spm ne. Structure Int.# Name "H NVR S M5
e 0 methyl 4-[4-(1- 1H NMR (400.13 Mz,
“&%’/@é\éﬁﬂ(l\é&ﬂéi ntyl carbano DMSO-d6) 6 1.05 - 1.1
1fi@fmediae #/89 - tert-Hurtl 5- clohlx sulfahdt-144-5) ,
cycl ohexyl sul T any . - , pyrazol -
ét gihonylphenylipyrazote- 1 €] benzoate (911, n),
2.98 (1H, s), 3.91 (31-1, s) 7.53 (1H, s), 7.72 -
7. 70 2H, , 8.13(3H,d). o 86 nethyl 4-[5- 1H NWR
(ESI+) N~ O cycl ohexyl sul fanyl DWMSO d6)
S1.42 -1\ 510 NON S 4-[[(1S, 3R -5- (5H, nm), 1.41 -

droxy—=- (7H, m), 1.67 (4H, d), I i
m 1.76 (21-1, d), 1.89 (2H,

Y

O 0

10 Sodium bis(trimethylsilyl)amide (10.69 mL, 10.69 mmol) was added dropwise to
Cyclohexanethiol (1.307 mL, 10.69 mmol) in DMF (35mL) under nitrogen. The resulting
solution was stirred at 20 °C for 30 minutes. A solution of tert-butyl 5-chloro-1-(4-
(methoxycarbonyl)phenyl)- 1 H-pyrazole-4-carboxylate (Intermediate# 9) (3 g, 8.91 mmol)
in DMF(10mL) was then added dropwise and the resulting mixture was stirred at 20 °C for

15 2 hours. '

The reaction mixture was diluted with EtOAc (200 mL), and washed sequentially
with water (4x50 mL) and saturated brine (50 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0

20 t0 25% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford tert-butyl
5-(cyclohexyithio)- 1-(4-(methoxycarbonyl)phenyl)-1 H-pyrazole-4-carboxylate (2.56 g,

69.0 %) as a colourless oil which crystallised on standing.
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yl ] pyrazol-1- d), 2.08 (3H, s), 2.93 0 O yl]benzoate
(1H, s), 3.91 (3H, s), 4.03 (1 H d), 4.43 (1 H 5s),

WO 2008/099145 79 (21-1, m, 7.97(1H,d), 8.13-8. 15rC1/2B2008/000454

n, 8.18 (1 H s) WD 2008/ 099145 PCT/ GB2008/ 000454
129 Structure Int.# Name IHNVR 8 M6 W MK+ N O 87
nmethyl 4-[5- 1H NVR (400.13 MHz, (ESI+) NF)_F

cycl ohexyl sul fanyl DVBO d6) 1811.00 - 1.1 560 N 8
4-1[5- (5H, n) 1.41 (1H, s) ~ (dlfluoromathoxy)

5-1.58
| EMRA0 | M AMSS 00 0.5% 0 98 5t ByS (THisp Iyizale 3t L, 0,
2 2] nf
3%235}1((1%%.8%3’}1 §)79.J69(-?IH%(%%, r%ggflziog;l@ (%I?{ggﬂ(Sjl-l%AﬁI]I%)’ t),
HBZ(LE_SH)@MI@)WL(“ZH7 m, 8.19 (1H, s) Internediate #88 :
Al ORERE AP ARSI AHLRE

pyrazol-1-vl|benzoate

0
~
'3 S

O 0O

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (199 mg, 1.04
mmol) was added in one portion to 5-(cyclopentylthio)-1-(4-(methoxycarbonyl)phenyl)-
1H-pyrazole-4-carboxylic acid (Intermediate# 93) (300 mg, 0.87 mmol), 2-
Adamantanamine hydrochloride (179 mg, 0.95 mmol),1-Hydroxybenzotriazole (140 mg,
1.04 mmol) and N-Ethyldiisopropylamine (0.450 mL, 2.60 mmol) in DMF (7 mL) at 20°C
under nitrogen. The resulting mixture was stirred at 20 °C for 18 hours.

The reaction mixture was diluted with EtOAc (75 mL), and washed sequentially with water
(4x25 mL) and saturated brine (25 mL). The organic layer was dried over MgSO04, filtered
and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0 to
50% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford methyl 4-[4-
(2-adamantylcarbamoyl)-5-cyclopen‘tylsulfanyl—pyrazol-l-yl]benzoate (336 mg, 81 %) as a
white crystalline solid.
1H NMR (400.13 MHz, DMSO-d6) 6 1.17 - 1.25 (2H, m), 1.35 - 1.42 (4H, m), 1.65 (4H, d),
1.74 (2IH, s), 1.87 (6H, d), 1.96 - 2.02 (4H, m), 3.25 - 3.35 (1H, m), 3.91 (3H, s), 4.12 (1H,
t), 7.78 - 7.82 (2H, m), 8.08 (1H, d), 8.13 - 8.16 (2H, m), 8.19 (1H, s)

m/z (ESI+) (M+H)+ = 480m/z (ESI+) (M+H)+ = 480
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with water (4x50 nlL) and saturated brine (50 nL). The
organic |layer was dried over MSOH, filtered and
weraposated to afford crude product. The crudeP@F/CB@IB/000454
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gradient 0 20 to 25% Et QAc i n i sohexane. Pure
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5- (cycl ohexyl t hi 0) - 1- (4- (et hoxycar bonyl ) phenyl ) -1
H-pyrazole 4 carboxylate (2 56 g, 69.0 %9 as a
1nte dinte#-9 -cychapehtvisulfe akycarbonyinhenyhhgyrazole-4-

9%%%%#@%§&é5 PCT/G82008/000454 131 1H NMR (400. 13 MHz,

0.95-1.05 (5H m, 1.35 (IH s), 1.42-1.55

d, 3.12 (1 H d), 3.81 (3H, s), 7.69 - 7.72

8.11 - 8.14 (2H, m, 8.16 (1 H, s) niz (ESI +)

= 417 Internmediate # 90 : et hyl
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3- Di net m nopr opyl ) - 3- et hyl car bodi i m de

hydrochl oride (199 ng, 1.04 nmol) was added in one

orthon to
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pyr azol e- 4-carboxylic acid (Internedi ate# 93) (300

0.87 nmol ), 2 10 Adanmant anani ne hydrochl oride (179
95 nmmol ), 1- Hydr oxybenzotri azole (140 ng, 1.04

' | and N-Et hyl diisopropyl am ne (0.450 nL, 2.60

mol )" in DVF (7 nL) at 20C under nitrogen The
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(SAE%H rthle?;{: hERFA 1R Pm&e‘h -dafboxylic acid (1. 180 r%/?9 %) as  white

amant yl'carbanoyl) - 5-cycl opent yl sul f pyrazol -
10 Cn@k@b@ﬁzb@te (336 ng, 81 % as a white crystalline

1$PUMR (400.13 MHz, DMSO-d6) 5 1.20 - 1.26 (2H, m), 1.37 - 1.47 (4H, m), 1.65 - 1.73
(2H, m), 3.65 - 3.71 (1H, m), 3.86 - 3.96 (3H, m), 7.68 - 7.76 (2H, m), 8.11 - 8.15 (2H,
m), 8.19 (1H, s), 12.84 (1H, s) |

MS m/z (ESI-) (M-H)- = 345

20
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20 1 H NMR (400.13 MHz, DMBO-d6) 8 1.17 - 1.25 (2H,
m, 1.35 - 1.42 (4H, ), 1.65 (4H, d), 1.74 (2H, s),

wa 28309845 d), 1.96 - 2.02 (4H, n), 3.25 - 3. 3BCT/GH2008/000454

m, 3.91 (3H, s), 4.12 (1H, t), 7.78 - 7.82 (2H m,
8.08 (1 H d), 813 - 8.16 (2H, n), 8.19 (1 H s) mz
(ESI+) (MtH)+ = 480nfz (ESI+) (MtH) + = 480 WD

2008/ 099145 PCT/ GB2008/ 0004544 132 The fol | owi ng
Internmedi ates were prepared in a simlar manner to
Interrredlate #90 from

thnyl ) phenyl ) -1

.ﬁktw{@mﬁ@p G g,gzss/ue-?t-@ﬂgﬁlsdttegﬁghgt e# 93) ‘and

W (MH) + 91 methyl 4-[4-(1- 1H NVR (400.13 480 o

adang tyIcrbaml\/Hz DMSO-d6) S oyl)-5- 1.19 - 1.27
(2H, -0 Sr cycl opentylsulfan 1.40 - 1.48 (4H,
) &/ -pyrazol-1- 1.63 - 1.71 (8H, m, yl]benzoate

331-3.37(1H, m, 3.91 o o (3H, s),
7.74 - 7.77 (2H, m, 8.12-8.15(3H, m
- 1H NWMR (400. 13 496 o '

. opentylsulfan VMHz, DMSO d6) S . N
,(, [[(1S, 3R)-5- 117-124(211 n), NON S
Qydr Oxy-2- 1.32-1.48 (6H, m, adamantyl]carba 1.64
(6¥ d), 1.76

/o?\ (9H

Sodium bis(trimethylsilyl)amide (7.13 mL, 7.13 mmol) was added dropwise to
cyclopentanethiol (0.761 mL, 7.13 mmol) in DMF (25mL) under nitrogen. The resulting
solution was stirred at 20 °C for 30 minutes. A solution of tert-butyl S-chloro-1-(4-
(methoxycarbonyl)phenyl)-1 H-pyrazole-4-carboxylate (Intermediate#9) (2 g, 5.94 mmol)
in DMF(10mL) was then added dropwise and the resulting mixture was stirred at 20 °C for
2 hours. The reé;:fion mixture was diluted with EtOAc (200 mL), and washed sequentially
with water (4x50 mL) and saturated brine (50 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product. The crude product was purified
by flash silica chromatography, elution gradient 0 to 25% EtOAc in isohexane. Pure
fractions were evaporated to dryness to afford tert-butyl 5-(cyclopentylthio)-1-(4-
(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylate (1.380 g, 57.7 %) as a colourless oil
which crystallised on standing. |
1H NMR (300.073 MHz, DMSO-dé6) 6 1.14 - 1.24 (2H, m), 1.35-1.47 (4H, m), 1.54 (9H,
s), 1.60-1.77 (2H, m), 3.54 - 3.58 (1H, m), 3.90 (3H, s), 7.71 (2H, d), 8.11 (2H, d), 8.14
(1H, d)

MS m/z (ESI+) (M+H)+ = 403.



noyl | pyrazol -1- (2H, d), 1.89 (2H, o i yl]benzoate d),
2.08 (3H, s), 3.25-3.35 (1H, m, 3.91 (3H, s), 4.03

W@ 200809415 4.41 (1 H, s), 7.77 - 7.81 (2H, mnmpCT/GBABS/000454
(1 H d), 8.13-8.17(2H ), 8.19(1H,s) s WO
2008/ 099145 PCT/ GB2008/ 000454 .133 Internedi ate # 93

5- cycl opentyl sul fanyl -1 - (4- n@éhoxycar bonyl phenyl ) pyraz

ol e-4- carboxylic acid OO N~ N OOTriquoroacetic
?Id 263m_ 3429rr

e afofi yJ,zQ,g,ge (I nterrredl at e# 94) (1 38 g,
Omm ; N CFég?Z (Z5 nL) The resulting solution

tirre 20 C for 24 hours. The reaction

: r--ajed to dryness, re-dissolved in
nd vaporated to dryness to afford
cl opentylthio)/1l-(4-

car bonyl ) phenyl ) - 1H pyr azol e-4- car boxyl i c aci d
99 %9 as a white 10 crystalline solid. 1 H
MHz, DMSO-d6) 6 1.20 - 1.26 (2H, m, 1.37
n, 1.65 - 1.73 (2H, m, 3.65 - 3.71 (1
3.86 - 3.96 (3H, m, 7.68 - 7.76 (2H, m, 8.11
m, 819 (1 H s), 12.84 (1 H s) Msniz
(I\/H—I) = 345

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (250 mg, 1.31
s mmol) was added in one portion to 1-(4-methoxycarbonylphenyl)-5-propylsulfanylpyrazole-
4-carboxylic acid (Intermediate #7) (349mg, 1.09mmol), 5-(difluoromethoxy)adamantan-
2-amine (Intermediate#121) (260 mg, 1.20 mmol), 1-Hydroxybenzotriazole (176 mg, 1.31
mmol) and N-Ethyldiisopropylamine (0.376 mL, 2.18 mmol) in DMF (10 mL). The
resulting mixture was stirred at 20 °C for 5 hours.

10 The reaction mixture was diluted with EtOAc (100 mL), and washed sequentially
with water (4x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product. ,

The crude product was purified by flash silica chromatography, elution gradient 0
to 50% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford methyl 4-

15 [4-[[5-(difluoromethoxy)-2-adamantyl]carbamoyl]-5-propylsulfanyl- pyrazol 1-yl]benzoate
(338 mg, 59.8 %) as a white crystalline solid.
1H NMR (400.13 MHz, DMSO-d6) 5 0.68 (3H, t), 1.21 - 1.30 (2H, m), 1.51 (2H, d), 1.90 -
1.97 (6H, m), 2.05 (2H, d), 2.15 - 2.20 (3H, m), 2.65 (2H, t), 3.91 (3H, s), 4.09 (1H, d),
6.88 (1H, t), 7.76 - 7.79 (2H, m), 7.98 (1H, d), 8.13 - 8.16 (2H, m), 8.19 (1H, s)

20 m/z (ESI+) (M+H)+ = 520



15

20

15 20 WD 2008/ 099145 PCT/ GB2008/ 000454 134
Internmedi ate# 94 : tert-butyl

woa2egobapent yl sul fanyl - 1- (4- PCT/GB2008/000454
nmet hoxycar bonyl phenyl ) pyrazol e- 4- carboxylate O N~ S
NOO 1 Sodiumbis(trimethylsilyl)amde (7.13 ni,
7.13 nmmol ) was added dropwi se to 5 cycl opentanet hi oI
(0.761 mb, 7.13 nmol) in DWVH3f25mL) under nitrogen.
The resulting solution was stirred at 20 C for 30

mnutes A sol utlon of tert- butyl 5-chl oro- 1-(4-
0 pH96 |\ lghes ~cvelapentydsuifpnylepyrazol-1-

thngﬁ%em at e#9) (2 g, 5.94 mml) in DMF(10n) was
ded dropwi se and the resulting m xture was
stirredg@?o C for 2 hours. The reaction m xture was

di | ut ed Et OAc (200 nL), and washed sequentially
er (4x50 nL) and saturated brine (50 niL).
anic | ayer was dried over MSH, filtered and
ed to afford crude product. The crude product
ified by flash silica chromatography, elution
gadiént 0 to 25% Et OAc in i sohexane. Pure fractions

gy&l opentyl t hi o) - 1-(4-

hoXycar bonyl ) phenyl ) - 1H pyr azol e- 4- car boxyl ate
.380 g, 57.7 % as a colourless oil is which
tallised on standing. 1H NVR (300.073 Mz,

>d6) 6 1.14 - 1.24 (2H, m, 1.35-1.47 (4H, m,
1.54 (94, s), 1.60-1.77 (2H, m, 3.54 - 3.58 (1H, :

s S04 gl 7 g O, Pyt e o o

a&@ﬂ/@?@@ﬁ%@ﬂﬁm{MmSEn THF (0.66 ml, 0.66 mmol). The reaction was stirred
at ambient temperature for 2 minutes then added to a solution of methyl 4-[5-chloro-4-
(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate (Intermediate#15) (200mg , 0.55 mmol) in
DMF (3ml). '

The reaction mixture was stirred at room temperature for two hours. The reaction
mixture was evaporated to dryness and redissolved in DCM (50 mL) and washed with
saturated NH4Cl (10 mL), water (10 mL) and brine (10 mL). It was dried over MgSO4 and
the solvent was evaporated under reduced pressure to give a solid. The crude product was
purified by flash silica chromatography, elution gradient 0 to 50% EtOAc in isohexane.
Pure fractions were evaporated to dryness to afford methyl 4-[4-(éyclohexylcarbamoyl)-S-
cyclopentylsulfanyl-pyrazol-1-yl]benzoate (233 mg, 98%) as a solid.

m/z (ESI+) (M+H)+ = 428
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I nt er nedi at e# 95: Met hyl
4-14-115- (di fl uor onet hoxy) - 2- adamantyl | carbanoyl | -5-

w@e@pphaus f anyl pyrazol -1-yl | benzoate O N ' - 10PCTNGB2008800454

F NOO 1

1- (3- D net hyl am nopropyl ) - 3-et hyl car bodi i m de
hydrochl oride (250 ng, 1.31 5 mmol) was added in one
portion to 137

1- (4- met hoxycar bonyl phenyl ) - 5- pr opyl sul f anyl pyrazol e-

4 carbox lic aC|d Internedlate #7) (349ny, 1.09mol),
: B 0 AN 4 phohexyicarbameglla2-cyclohexylsulfanylpyrazol-1-

b Shddedi ate#121) (260 ny, 1.20 nmol ),
ngg%gruxybenzotrlazole (176 ng, 1.31 mmol) and
N—Ethyliilzgpropylanine (0.376 nL, 2.18 mml) in DW

(10 M) resulting mxture was stirred at 20 C for
5 hRurs, The reaction mxture was diluted with
Et 100 nmL), and washed sequentially wth water

) and saturated brine (25 nlL). The organic
Nay was dried over MSO4, filtered and evaporat ed
t ™ af ford crude product. The crude product was
j by flash silica chromatography, elution
O to 50% EtQOAc in isohexane. Pure fractions
xporated to dryness to afford nmethyl 4- 15

S Ifanyl pyrazol - 1- yI]benzoate (338 ng, 59. @@ as
| wi te crystalline solid. I'HNVR (400.13 Mz,
DVBO-d6) S 0.68 (3H, t), 1.21 - 1.30 (2H, m, 1.51

2. 20 Y - -’cy'ﬁ_o iy [sse ’ 2 ’ Yol 17 H?nzoate

wekp prepﬁ‘reéBﬁbinl-d,ytlphe'kyFtBiOVanZiQﬁélhylm}[,SVChﬁﬁcﬁ-lH d), 8. 13-

SbRPabsTr o o PSEaG e qrEIeh By e Gy BiScess used

forhieythdiate#96.

- F4- cl ohexyl car banoyl ) - 5- cyclopentylsulfanyl pyr az
?(ﬁséﬂﬁw-%ﬁhz %te O

Intermediate# 98: methyl 4-[S-cycloheptylsulfanyl-4-(cyclohexylcarbamoyl)pyrazol-1-

yl]benzoate

O f
N
H

/
3
0] 0]
|

Methyl 4-[5-cycloheptylsulfanyl-4-(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate

was prepared from cycloheptylthiol and methyl 4-[S-chloro-4-
(cyclohexylcarbamoyl)pyrazol-1-yl]benzoate (Intermediate#15) by the same process used

for Intermdiate#96.



N H N NS 00 1 To a solution of cycl opentyl

nmercaptan (0.071 m, 0.66 mmol) in DMF (2m) was 5
wa@odasmor43 N sol uti on of NaHVDS in THE (0. 66 nlPCDGBB008/000454

mrol ). The reaction was stirred at anbient

tenperature for 2 mnutes then added to a sol ution of

nmet hyl 4-[5-chl oro-4-

(cycl ohexyl car banmoyl ) pyrazoll38-y| ] benzoat e

(I ntermedi at e#15) (200ng , 0.55 mml) in DWW (3m).

The reaction mxture was stirred at roomtenperature

Y HES Mk s 45nEPEEARE B M i xture was evapor at ed’

r lyed i
lvhmq\tllﬂkﬁgg(f%@e I@;Igl—g% ?11\6)‘8”1_1)48 (%}M tﬁﬁ? SgLI. ﬁr@HV\ﬁz?%é 1.97
OB - DO GRS, i 3 68 (B, IO T BT bl GLERL SS 0 -

r gt ey reduced pressure to give a solid. The
82?3%@”@?%%%@?E&L3 purified by flash silica
s Lotermediheg 99p methyd U di(2:adamankyRaFbadindyd)-Sediysulbivylipyrazol-1-
ithexane. Pure fractions were evaporated to dryness
3 rd nmethyl 4-[4-(cycl ohexyl carbanoyl)-5- 15
| 5

cyclmpenty anyl - pyrazol - 1-yl ] benzoate (233 nmg,
mz (ESI+) (MH)+ = 428 20 WO

@14‘ 7GB2008/ 000454 137 | nt er nedi at e# 97:

cl ohexyl car banoyl ) - 5- cycl ohexyl sul f anyl pyrazol
%zoate ON H NNS OO

O 0O

N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (396 mg, 2.07
mmol) was added in one portion to 2-Adamantanamine hydrochloride (324 mg, 1.72
10  mmol), 5-(ethylthio)-1-(4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylic acid (528
mg, 1.72 mmol) (Intermediate#101), 1-Hydroxybenzotriazole (279 mg, 2.07 mmol)and
N-Ethyldiisopropylamine (0.885 mL, 5.17 mmol) in DMF (10 mL). The resulting mixture
was stirred at 20 °C for 18 hours.
The reaction mixture was diluted with EtOAc (100 mL), and washed sequentially
15 with water (4x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgSO04, filtered and evaporated to afford crude product.
The crude product was purified by flash silica chromatography, elution gradient 0 to 50%
EtOAc in isohexane. Pure fractions wefe evaporated to dryness to afford methyl 4-[4-(2-
adamantylcarbamoyl)-5-ethylsulfanyl-pyrazol-1-yl]benzoate (430 mg, 56.8 %) as a white
20  solid.
1H NMR (400.13 MHz, DMSO-d¢) 6 0.94 (3H, t), 1.62 (2H, d), 1.74 (2H, s), 1.86 (6H, d),
1.96 - 2.02 (4H, m), 2.68 (2H, q), 3.91 (3H, s), 4.11 (1H, t), 7.76 - 7.80 (2H, m), 8.04 (1H,
d), 8.13 - 8.16 (2H, m), 8.20 (1H, s) | -.
m/z (ESI+) (M+H)+ = 440



1 Met hyl
4-[ 4- (cycl ohexyl car banmoyl ) - 5- cycl ohexyl sul f anyl pyrazo

w0 20080941ibenzoate 5 was prepared from cycl oheRgT/GBR@B/000454

and net hyl 4-[5-chl oro-4-
(cycl ohexyl car banoyl ) pyrazol -1 -yl ] benzoat e
(I nternedi at e#15) by the sane process used for
I nterndi at e#96. mz (ESI+) (I88H) + = 442 | nternedi at e#
98: net hyl
4 15- cycloheptylsulfan I-4 (cyclohexylcarbanoyl
Intermediated# | 100, 5 methil 4-[d3(3; angylcar Dey-methylsubanviipyrazol-
147 %nﬁ%f oheptylsulfanyl 4 (cyclohexylcarbannyl)pyrazo

- benzoate was prepared from cycl oheptylthio

t hyl - chl or o- 4-
X 1 bgnoyl ) pyrazol -1 -yl ] benzoat e
rn@di. Eﬁﬂﬁ) by the sane process used 15 for
I/ht & ndi at e#96. WO 2008/ 099145 PCT/ GB2008/ 000454 138
Ml § +) (MH)+ = 456; HPLC tR = 3.27 nin. 1 H NW\R
(390.07¢ MHz, CDC13) 6 1.08 - 1.48 (15H m, 1.56 -
1 (5H m, 21.91 - 1.97 (2H m, 2.84 - 2.93 (1 H

.90 (3H, s), 3.93 - 4.02 (1 H m, 7.57 - 7.65
n, 808 - 8.12 (2H, d), 8.22 (1 H s) s

I NYer medi ate# 99 : net hyl

4- 14- ( 2- adamant vl car banoyl ) - 5- et hyl sul f anyl - ayrazol -1 -
enzoate ON N~ S

Prepared from methyl 4-[4-(2-adamantylcarbamoyl)-5-methylsulfanyl-pyrazol-1-
yl]benzoate (Intermediate# 102) by the same process as Intermediate# 101. |
1H NMR (400.13 MHz, DMSO-dg) 6 1.61 (2H, d), 1.74 (2H, s), 1.86 (6H, s), 1.95 - 2.04
(4H, m), 2.29 (3H, s), 3.91 (3H, 5), 4.11 (1H, t), 7.76 - 7.79 (2H, m), 8.02 (1H, d), 8.13 -
8.16 (2H, m), 8.19 (1H, s)

m/z (ESI+) (M+H)+ = 426
Intermediate # 101 : S-(ethylthio)-1-(4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-

carboxyvlic acid -

@)
@)
NN
N \\
o~ O

Trifluoroacetic acid (1.324 mL, 17.24 mmol) was added to tert-butyl 5-(ethylthio)-
1-(4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylate (Intermediate# 103) (625 mg,
1.72 mmol) in CH2CI2 (25mL) The resulting solution was stirred at 20 °C for 24 hours.
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N OO 1

N- ( 3- D et hyl am nopropyl ) - N -et hyl carbodi i m de
whyasoetibdri de (396 ng, 2. 07 mmol ) was added i PCDGB2008/000454

portion to 2-Adamant anam ne hydrochl ori de (324 ny,

1.72 10 mol ),

5-(ethyl thio)-1-(4- (nethoxycarbonyl)phenyl) 1

H pyr azol e- 4- carboxyl i ¢ aci d4528" ng, 1.72 nmol)

(I ntermedi ate# 10 1), 1-Hydroxybenzotriazole (279 ny,

2.07_mol )and . N-Ethyl diiso ylam ne (0.885 nL, 5.17

mol Y h§ ieaghiop mitigreyas evmatﬁgwfrymﬁ@aqﬁ redigrolved jpdioxan (20 mL),

K S

afd fet tég'%o%%etd%)dlgnés@ to %@orhgq&fﬁyltﬂ- gfl £ ﬁﬁ%h@{é‘/a%}e)ﬁty?’*)gﬁn% 1H
p:z@zwwwamﬁaelrc a(cmx(éES mggl()&)r%)@a@t\uhlw@ddbru ne (25 m).

evapor a?(gdf gﬁ&o%a@%rd 39‘V§UC§§@%)§) 3fdl gﬁr g7dﬁd]d7 74

(ANdanpaneftBdd (ny ), 898 (bt §),cl2. 72 Hisat ogr aphy, eI ution

?%lgﬂ@f)g[? g% Et OAc in i sohexane. Pure fractions

to dryness to afford nethyl 4-[4-(2-
mtéa.mwlmmzb_&mﬂn)vl&n@thml-ﬁﬁdtﬁmyLrhlaﬁ?z%&hggﬁ-m-égmm-
ate (430, ng, 56.8 %9 as a white 20 solid. 1
¢ Ylicacidy DVBO-d6) 6 0.94 (3H, t), 1.62 (2H, d),
1.79(2H, s), 1.86 (6H, d), 1.96 - 2.02 (4H, m, 2.68

3.91 (3H s) 4.11 (1 H t), 7.76 - 7.80 (2H,
0% (1 H, 8.13 - 8.16 (2H m, 8.20 (1H s)
Z\(ESl +) (MH—I)+ = 440 WO 2008/ 099145 -
/ 008/ 000454 139 Internedi ate# 100: nethyl

( 2- adanant yl car banoyl ) - 5- net hyl sul f anyl - pyr azol -
yl ] benzoate (I nternedi ate# 102) by the sane

Prepared from tert-butyl 1-(4-(methoxycarbonyl)phenyl)-5-(methylthio)-1H-
pyrazole-4-carboxylate (Intermediate# 104) by the same process as Intermediate# 101.
1H NMR (400.13 MHz, DMSO-dg) 8 2.40 (3H, s), 3.90 (3H, d), 7.72 - 7.75 (2H, m), 8.10 -
8.14 (2H,.m), 8.17 (1H, s), 12.77 (1H, s)

m/z (ESI+) (M+H)+ =293



1 H NWR (400.13 Mz, DMSO-d6) S 1.61 (2H, d), 1.74

(2H, s), 1.86 (6H, s), 1.95 - 2.04 (4H m, 2.29 (3H,
w@ 2008894845 (3H, s), 4.11 (1H, t), 7.76 - 7.79 (PEX/GBR)08/000454
8.02 (1H, d), 8.13 - 8.16 (2H, m, 8.19 (1 H s) mz
(ESI+) (MtrH)+ = 426 10 Internediate # 101
5-(ethylthio)-1-(4-(net hoxycar bonyl ) phenyl ) - 1H pyr azol
e-4- carboxylic acid 00 NIKIS N O O Trifluoroacetic
acid (1.324 nL, 17.24 mmol) was added to tert-butyl
l5 (et hyI t h|00) 1- (4 rre;t hoxycar bonyl ) phenyl )l

p&ﬁazﬂylemc ;q!latlenCHZCl 2 (25rrL) The resul tlng soI ut| on
Was stirred at 20 C for 24 hours. WO 2008/ 099145
2008/200454 140 The reaction m xture was

to dryness and redi ssolved in dioxan (20
and - evaporated to dryness to afford

(&t hyl t hi o) - 1- (4- (et hoxycar bonyl ) phenyl )-1 H

|)!)yr Zvolge- 4- carboxylic acid (528 ng, 100 %9 as a white
id. LH NVR (400.13 MHz, DM5SO-d6) 6 0.96 (3H, t),
(2H™>q), 3.91 (3H, s), 7.70 - 7.74 5 (21-1, m,
- 815 (2H, m, 8.19 (1 H s), 12.72 (1 H's) mz
) (MtH)+ = 307 Internediate # 102

nmet hyl t hi 0) - 1- (4- (et hoxycar bonyl ) phenyl ) - 1H pyr azo
carboxylic acid OO N~ NS OO 1 io Prepared
Ofondtert - but yl

1- (4] (et hoxycar bonyl ) phenyl ) - 5- (net hyl t hi o) - 1H

Sodium bis(trimethylsilyl)amide (3.56 mL, 3.56 mmol) was added dropwise to

s ethanethiol (0.264 mL, 3.56 mmol) in DMF (10mL) under nitrogen. The resulting solution
was stirred at 20 °C for 30 minutes. tert-butyl 5-chloro- 1-(4-(methoxycarbonyl)phenyl)-
1H-pyrazole-4-carboxylate (Intermediate#9) (1 g, 2.97 mmol) was added in one portion
and the resulting suspension was stirred at 20 °C for 5 hours.The reaction mixture was
diluted with EtOAc (100 mL), and washed sequentially with water (4x25 mL), and

10 saturated brine (25 mL). The organic layer was dried over MgSO4, filtered and evaporated
to afford crude product. ‘

The crude product was purified by flash silica chromatography, elution gradient 0
to 30% EtOAc in isohexane. Product containing fractions were evaporated to dryness to
afford tert-butyl 5-(ethylthio)-1-(4-(methoxycarbonyl)phenyl)-1 H-pyrézole-4-carboxylate

15 (0.625 g, 58.1 %) as a white crystalline solid.
1H NMR (400.13 MHz, DMSO-d) 8 0.96 (3H, t), 1.55 - 1.56 (9H, m), 2.84 (2H, q), 3.91
(3H,s), 7.70 - 7.73 (2H, m), 8.10 - 8.15 (3H, m)
m/z (ESI+) (M+H)+ =363

20



pyrazol e- 4- carboxyl ate (Internedi ate# 104) by the sane

process as Internediate# 101. 1H NMR (400.13 MHz,
wobreR0oEys 6 2. 40 (3H, s), 3.90 (3H, d), 7.72 -rd1/GB2008/000454

(2H, m, 8.10 - 8.14 (2H, m, 8.17 (1 H s), 12.77 (1

H s) mz (ESI+) (MH)+ = 293 15 20 WD 2008/ 099145

PCT/ GB2008/ 000454 141 Internedi ate# 103 : tert-butyl

5- (et hyl t hi 0) - 1- (4- (et hoxycdd&?bonyl ) phenyl ) - 1H
pyrazol e- 4-carboxylate O O N~ N S O O Sodi um
lbls(trlneth |SI| ?n1de (3 56 nL 3. 56 nq?I) mas.

i Ei under nltrogen The resultlng sol uti on
ﬁg9¥51$¥%%5%?220 C for 30 mnutes. tert-butyl

oro- 1-( 4- (et hoxycar bonyl ) phenyl )-
-4-carboxylate (Internediate#9) (1 g, 2.97
was /fadded in one portion and the resulting
nsion was stirred at 20 C for 5 hours. The
Negetten mixture was diluted with EtOAc (100 ni), and
waghed \sequentially with water (4x25 m), and io

rated brine (25 nlL). The organic |ayer was dried
MyS04, filtered and evaporated to afford crude
guict. The crude product was purified by flash

I ca chromat ography, elution gradient 0 to 30%

Et DAc i n i sohexane. Product containing fractions were
@VapOrated to dryness to afford tert-butyl

5- (edhylthlo) 1- (4- (et hoxycar bonyl ) phenyl ) - 1

H pyrazol e- 4-carboxylate is (0.625 g, 58.1 %9 as a
whi t Brepargd fral (Inermetiate# 9) And\bddim 68thadetiiblate HYMS@nd&)process

t), .1, 1.56 (9H, m, 2.84 (2H q),
t%théiuse?éﬁfh‘&i‘)‘“e?‘a‘fgq‘)3)7 73 (2H, n), 8.10 - 8.15 (3H,
1B NKIRZ(4068} MHZA BstdO=d5) 53656 (98)s), 2.38 (3H, s), 3.91 (3H, s), 7.72 - 7.74
(2H, m), 8.10 - 8.17 (3H, m)
m/z (ESI+) (M+H)+ = 349

Intermediate# 105: 4-[4-(5-Methanesulfonyl-adamantan-2-ylcarbamoyl)-5-

propylsulfanyl-pyrazol-1-yl]-benzoic acid methyl ester

1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (127 mg, 0.66
“mmol) was added to 1-(4-(methoxycarbonyl)phenyl)-5-(propylthio)-1H-pyrazole-4-
carboxylic acid (Intermediate#7) (152 mg, 0.47 mmol) S5-Methanesulfonyl-adamantan-2-
ylamine (Prepared by the method described in Bioorganic &Medicinal Chemistry Letters
17 (2007) 527-532) (109 mg, 0.47 mmol), 4-Dimethylaminopyridine (11.59 mg, 0.09
mmol) and Triethylamine (0.132 mL, 0.95 mmol) in DCM (7 mL) at ambient temperature
under nitrogen. The resulting solution was stirred at ambient temperature for 20 hours.

The reaction mixture was evaporated to dryness and redissolved in EtOAc (50 mL),
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WD 2008/ 099145 PCT/ GB2008/ 000454 142 | nternedi at e#
104 : tert-butyl

wda2qo8/099met hoxycar bonyl ) phenyl ) - 5- (et hyl t hi 0) - RCFGB2008/000454
pyrazol e- 4-carboxylate O0- N~"~ SN OO1 Prepared
from (Internedi ate# 9) and sodi um net hanet hi ol ate by a
simlar process 5 to that used for (Internedi ate#
103). 1H NWMR (400.13 MHz, DNE® d6) 6 1.56 (9H, s),
2.38 (3H, s), 3.91 (3H, s) 7.72 - 7.74 (2H, nm, 8.10

- 8.17 (3H m mz (ESI+) (MH) + = 349 Internedi ate#
anghsyashed sequentially with IN citric acid (25 mL), water (20 mL), and saturated brine

fIU ﬂ1ﬁ (ﬁle Mféahﬁrl%%y vaaéj&‘rYéd @mg@@fﬁl?&éd Eﬁlﬂ gbﬁgﬁﬁéd? to éfforliQrude

propy sul fanyl -pyrazol - enzol ¢ acl ester
pooduct- The crude pradu@@vas Igfirified-y f&sh @lica chromatography, elutlon gradient

?1) t(éI f%d(? g%gﬁ?&fg%ﬂr Op&%}r%cglong x{ Vﬁ)rgéd @;] dgyx%ess to afford 4-[4-
(1Me4he(nﬁmlﬁ00§xlwd8mkmmyﬂ )yl]:lafbﬁmbyl)-S ;{rm}(b@yﬂaﬁﬁm@)&zdl 1-yl]-benzoic
H I t di at e#7 152

shig Mo P 1§ S8 it Ve SRR acamant an- 2 15

1 RMIRN@00.P3 8, @qi)dw) am% @H t)opl3de$q0 l(i}edn) .71 (2H, d) 1.96
Bloosganlc &wved

@353} Gty eh 2rh§ 26504-‘.'Hn%l2)33 (iHﬂ)n%ﬁrﬂ?lﬂa gﬁﬁﬂ ah A&7 (3H,
811330591 4’@(51H0m997 71'7(@131' 31) ’slﬁfi'(ﬁ{ rﬁ@)’d @m ag 8Ge-(13%) .,

at anbi ent tenperature under
M$ nvoldh.53Zhe resultlng solution was stirred at

lﬂ{gpin%ﬂitate%el%:eﬁl@{hw 4?—IJ—@-adZaQnJLQHE;rbamovl)-S-Dronvlsglfanyl-pvrazol-1-

vl]-2-methoxy-benzoate

{@
%}H

N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (197 mg, 1.03

mmol) was added in one portion to 2-adamantanamine hydrochloride (161 mg, 0.86
mmol), 1-(3-methoxy-4-(methoxycarbonyl)phenyl)-5-(propylthio)- 1 H-pyrazole-4-
carboxylic acid (Intermediate# 107) (300 mg, 0.86 mmol) 1 Hydroxybenzotrlazole (139
mg, 1. 03 mmol)and N-Ethyldiisopropylamine (0.440 mL, 2.57 mmol) in DMF (10 mL).
The resulting mixture was stirred at 20 °C for 18 hours. ‘

The reaction mixture was diluted with EtOAc (100 mL), and washed sequentially
with water (4x25 mL) and saturated brine (25 mL). The organic layer was dried over
MgS04, filtered and evaporated to afford crude product.
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The reaction m xture was evaporated to dryness and
redi ssolved in EtQAc (50 nli), WD 2008/099145

wEANs@BAGDE8/ 000454 143 and washed sequenti al | pCTGBROOBM00454

citric acid (25 nL), water (20 nL), and saturated

brine (20 nL). The organic |ayer was dried over

MpSH4, filtered and evaporated to afford crude

product. The crude product WA% purified by flash

silica chromatography, elution gradient 20 to 100%

Et OAc in isohexane. Pure fractions were evaporated to

dr y nBlescrude bdust wasqpt[riaﬁea by flash silica chromatography, elution gradient 0

t (i) a)vE 6}% ”ﬁgé*ogfz&%)é' Pv]re rgﬁlé)'g? \(rz:]vere e allpg)?a{tg(ftﬁn%ﬁr)g%s?tg ?ff?l%yfhaﬁyl 4-

[4v@- adéﬁlaﬁly%)irbaﬁloﬁ) Bhprdpy Issitthiyd- pyialzbll-\ll\/ﬁ]-(zltﬁ)@hdx& Hehizaate (243 mg,
/'1) 3H, t), 1.31 - 1.40 (2H, m, 1.71 (2H,

5%?? 1‘5‘59%10“'(‘%0' d), 2.11 (2H s), 2.15 - 2.30 (5H, m),

18. WR((M 138&4Hz29123ﬂ3d &,I)*% 069, (3ﬁ 78 .448H. 325()2H 31) 91(762( GH, d; 1.74

(781 3D 1(3@%(1&10?) 1.85 3302 4y m)s¥ 6:‘[()21{/@ A153 (W)S%gég (3H 5), 411 (1H,
tHer [ h

) T T S PR e es (11 d%rgbogy(llgud)f Syl -yt azol - |

HVZQHSIJr)Q(Mﬁi)Hrm(Wbenzoate ON N NSI ~) _O 001

l - lthio)-1H-

ppeazblesircdrbo@liaclaidant anami ne hydrochl ori de (161 ny,

0. 86Ormol)

nmet hoxy- 4- ( met hoxycar bonyl ) phenyl ) - 5- (propyl t hi 0)
- 1 H)pyOazol e- 4- carboxylic acid (internedi ate# 107)
ng, 0.86 mmol) 1-Hydroxybenzotriazole (139 ny,
. 0§\ ol ) and N- Et hyl di i sopropyl am ne (0.440 nL, 2.57
iy DMF (10 nL). The resulting m xture was
'rred\\‘zitgfzo C for 18 hours. 20 The reaction m xture

u

di | with Et CAc (100 nL), and washed
gntially wth water (4x25 nlL) and saturated brine
). The organic |layer was dried over

Trifluoroacetic acid (1.194 mL, 15.55 mmol) was added to tert-butyl 1-(3-methoxy-
4-(methoxycarbonyl)phenyl)-5-(propylthio)-1H-pyrazole-4-carboxylate (Intermediate#
108) (632 mg, 1.55 mmol) in CH2CI2 (15mL) The resulting solution was stirred at 20 °C
for 24 hours.

The reaction mixture was evapdrated to dryness and re-dissolved in dioxan (20
mL), and re-evaporated to dryness to afford 1-(3-methoxy-4-(methoxycarbonyl)phenyl)-5-
(propylthio)-1H-pyrazole-4-carboxylic acid (540 mg, 99 %) as a colourless oil which
solidified on standing.
1H NMR (400.13 MHz, DMSO-dq) 6 0.72 (3H, t), 1.25 - 1.34 (2H, m), 2.85 (2H, f), 3.57
(1H, s), 3.83 (3H, s), 3.87 (3H, 5), 7.19 - 7.22 (1H, m), 7.36 - 7.36 (1H, m), 7.82 (1H, d),
8.18 (1H, s), 12.6 (1H, s)

m/z (ESI+) (M+H)+ = 351
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MySO4, filtered and evaporated to afford crude

product. WD 2008/ 099145 PCT/ GB2008/ 000454 144 The
weeadeoqanoduct was purified by flash silica  PCT/GB2008/000454

chr omat ogr aphy, elution gradient 0 to 50% Et OAc in

i sohexane. Pure fractions were evaporated to dryness

to afford nethyl 4-

[ 4- (2 adamant yl car barmoyl ) - 5-i#fopyl sul f anyl - pyrazol - 1-y

| ]-2-nmet hoxy-benzoate (243 ny, 58.7 @6 as col ourl ess

oil. 5 1H NMR (400 13 Mz, DI\/SOdG) 6 0.69 (3H, t%,
lntevaledlahe#iﬁ&ltﬂ‘-t- iyl 1-63-met b@zﬁ ~(met hoxycarb ouviiphenyl)-5-

atd . 2.65 (2H, t), 3.83 (3H
3. ) . d), 7.26 - 7.29 (1 H m,
7.449(1 H d), 7.83 (1,H, d), 809 (1 H d), 818 (1
n%ﬁ ESI +) (MtH)+ = 484 Internedi ate# 107:

4- ( met hoxycar bonyl ) phenyl ) - 5- (propylthlo)
10 pyrazol e-4-carboxylic acid 0 0 NNS O OO
i fluoroacetic acid (1.194 nm, 15.55 mml) was

adﬂ d t9® tert-butyl 1-(3-nethoxy-
(et h car bonyl ) phenyl )-5-(propylthio)-1
1)

azol e} 4-carboxylate (Internmedi ate# 108) (632 ny,
nmo in CH2C12 (15nL) The resulting solution was
od, at 20 C 15 for 24 hours. The reaction mxture
was evaporated to dryness and re-dissolved in dioxan

d nlL), and re-evaporated to dryness to afford
Q- (SChEthoxy 4- (et hoxycar bonyl ) phenyl ) - 5-
(prodylthlo) 1 H pyrazol e-4-carboxylic acid (540 ny,
99 %9 as a colourless oil which solidified on
st an@bdigm WetribidthiAy )40 Blec 131 dettiztjonD/EOFAB.H0 6110 3.2 nir@dH) was

agzi%ié%'?%se to]1 prgp;%uiﬁl' %1:@ 32% mE,?B é(gmhmﬁ/)) 15 ?%2]?[‘0&1@ I_l|in9e12°;iétrogen
The ZesdBing ];drlutlm was7st1&2d atl26, °Adlfor 30 minutes. tert-butyl 5-chloro-1-(3-
methoxy-4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylate (Intermediate# 109)
(1.1 g, 3.00 mmol) was added as a solution in DMF (5SmL) and the resulting mixture was
stirred at 20 °C for 5 hours.The reaction mixture was diluted with EtOAc (100 mL), and
washed sequentially with water (4x25 mL), and saturated brine (25 mL). The organic layer
was dried over MgSO4, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0
to 50% EtOAc in isohexane. Product containing fractions were evaporated to dryness to
afford tert-butyl 1-(3-methoxy-4-(methoxycarbonyl)phenyl)-5-(propylthio)-1H-pyrazole-4-
carboxylate (0.642 g, 52.7 %) as a colourless oil.
1H NMR (400.13 MHz, DMSO-d¢) 6 0.72 (3H, t), 1.29 (2H, q), 1.55 (9H, s), 2.79 (2H, 1),
3.83 (3H,s), 3.87 (3H, s), 7.19 - 7.22 (1H, m), 7.36 (1H, d), 7.82 (1H, d), 8.14 (1H, s)

m/z (ESI+) (M+H)+ = 407
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8.18 (114, s), 12.6 (1H, s) mz (ESI+) (MH) + = 351 WO
2008/ 099145 PCT/ GB2008/ 000454 145 | nternmedi at e# 108:
wo esosopsyl  1- (3- net hoxy- 4- (et hoxycar bonyl ) phr@l/iGB268/000454
(propyl thio)-1H pyrazol e-4-carboxylate 0 O N/ NS
O OO1 Sodiumbis(trinmethylsilyl)am de 1 M sol ution
in THE (3.60 nL, 3.60 mmol ) was 5 added dropw se to
1- propanet hiol (0.326 ni, 3.16 mol) in DVF (I Onl)
under nitrogen. The resulting solution was stirred at
20 C for 30 n1nutes tert butyl 5-chloro-I-(3-
In 3 # 10%:-te 5-chlg 3-H)E hqu14 (methoxycarbonyl)phenyl)-1H-

ngggkﬂgghgoé?ggrboxylate (Internedlate# 109) (1.1 g,

S added as a solution in DVMF (5nmL) and
the pesultijng mxture was stirred at 20 C for 5
eaction mxture was diluted with Et CAc (100

[ shed sequentially with water (4x25 ni),

saturated brine (25 nL). The organic |ayer was

over MgSH4, filtered and evaporated to afford

ﬁyoduct. The crude product was purified by flash

i ca chromat ography, elution gradient 0 to 50%

i n isohexane. Product containing fractions were

rated to dryness to afford tert-butyl

hoxy- 4- (met hoxycar bonyl ) phenyl ) - 5- (pr opyl t hi 0)

pyfazol e-4 15 carboxylate (0.642 g, 52.7 % as a

c-.ourless oil. 1H NWR (400.13 MHz, DMSO-d6) 6 0.72

Q3H 1.29 (2H, q), 1.55 (9H, s), 2.79 (2H, t),

3. 83d3H s),3.87(3H,s),7.19-7.22(1H m, 7.36(1H, d), 7. 82(

IH d), 8.14(1H,s) mz (ESI+) (MrH) + = 407 20 WO

2008C0g®1(45 cPoTdCaRX008% 08D 4mabl) was added in one portion to tert-Butyl

nitrite (0.649 mL, 5.46 mmol) in acetonitrile (25 mL) at and warmed to 50°C . The

resulting mixture was stirred at 50 °C while tert-butyl 5-amino-1-(3-methoxy-4-
(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylate (Intermediate# 110) (1.58 g, 4.55
mmol) was added in portions as a solid. After the addition was complete the reaction
mixture was stirred at 50 °C for 15 minutes and then cooled to 20°C. The reaction mixture
was diluted with EtOAc (100 mL), and washed sequentially with water (2 x 50 mL), and
saturated brine (25 mL). The organic layer was dried over MgSO4, filtered and evaporated
to afford crude product. The crude product was purified by flash silica chromatography,
elution gradient 0 to 50% EtOAc in isohexane. Fractions were evaporated to dryness to
afford tert-butyl 5-chloro-1-(3-methoxy-4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-
carboxylate (1.120 g, 67.1 %) as a yellow oil.

1H NMR (400.13 MHz, DMSO-ds) 61.55 (9H, s), 3.83 (3H, s), 3.88 (3H, s), 7.26 - 7.29
(1H, m), 7.42 (1H, d), 7.84 (1H, d), 8.20 (1H, s)

m/z (ESI+) (M+H)+ = 367
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146 Internedi ate# 109: tert-butyl

5-chl oro-1 - (3-net hoxy- 4- (net hoxycar bonyl ) phenyl ) - 1H
w@yooanodias 4- car boxylate 0- ON N CI N O O OrpAT/GB2008/000454

Copper(11) chloride (0.917 g, 6.82 muvol) was added in

one portion to tert-Butyl s nitrite (0.649 nL, 5.46

mol) in acetonitrile (25 nL) at and warned to 50C .

The resulting mixture was stl#/red at 50 C while

tert-butyl 5-am no-1-(3-nethoxy-4-
(nethoxycarbonyl)phenyl) 1 FprrazoIe 4- carboxylate
ermediatesi il 1Y Hertd, Q-14(3 miethopyearbonydphenyl)-1H-

on - olid. Adtér t he addltloh was conpl ete

zblediCu By xture was stirred at 50 C for 15

m nugpes ?E?yfhen cooled to 20C. The reaction mxture
I

AN

dilyted with EtQAc (100 nL), and washed
with water (2 x 50 nL), and saturated
e (25 nmL). The organic layer was dried over MySO4,
red and evaporated to afford crude product The
M oduct was purified by flash silica
chfomat ogr aphy, elution gradient 0 to 50% EtOAc in
gokexane. Fractions were evaporated to dryness to
d tert-butyl 5-chloro- |
et hoxy- 4- (nethoxycarbonyl)phenyl) 1 H pyrazol e-4
15 carﬁbxylate (1.120 g, 67.1 %9 as a yellowoil. 1H
NMR (400.13 MHz, DMSO-d6) 81.55 (9H, s), 3.83 (3H, s),
@7 880(3H, s), 7.26 - 7.29 (1 H m, 7.42 (1 H d),
7. 84|(1 H d), 820 (1 H s) mz (ESI+) (MH + = 367
20 WD 2008/ 099145 PCT/ GB2008/ 000454 147 Internedi at e#
110 Abf&it:tanbydrylk: (2.83 mL, 30.00 mmol) was added in one portion to tert-Butyl

c%%ogcfgal?e 4ZFQ) ﬂg’:&)hoxéll),iéxgﬁ%tet 91"&’&%&9:%5‘% I(.)_RQ r%rlly 30(} mmol). The

resulting mixture was stirred at 125°C for 3 hours and then volatiles were removed by

evaporation under reduced pressure. The resulting oil was dissolved in a ethanol (50 mL),
treated with methyl 4-hydrazinyl-2-methoxybenzoate hydrochloride (Intermediate# 111)
(2.094 g, 9.00 mmol) and N-Ethyldiisopropylamine (1.572 mL, 9.00 mmol) and stirred at
80°C for 4h.

The reaction mixture was concentrated and diluted with EtOAc (200 mL), and
washed sequentially with water (2x100 mL), and saturated brine (50 mL). The organic
layer was dried over MgSO4, filtered and evaporated to afford crude product.

The crude product was purified by flash silica chromatography, elution gradient 0 to 50%
EtOAc in isohexane. Pure fractions were evaporated to dryness to afford tert-butyl 5-
amino-1-(3-methoxy-4-(methoxycarbonyl)phenyl)-1H-pyrazole-4-carboxylate (1.640 g, 52
%) as an orange solid.

1H NMR (400.13 MHz, DMSO-d¢) 8 1.52 (9H, s), 3.81 (3H, 5), 3.89 (3H, 5), 6.47 (2H, s),
7.21-7.23 (1H, m), 7.30 (1H, d), ‘7.68 (1H,s), 7.81 (1H, d)

m/z (ESI+) (M+H)+ = 348
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O0- N/ \ NN O OO0 Acetic anhydride (2.83 ni,
30.00 mmol ) was added in one portion to tert-Butyl 5

w@ey@sogaes ate (4.29 nli, 30 mmol ), and tri et hyl PCT/GB2008/000454
~orthoformate (7.48 nmL, 45.00 mvol ). The resulting

m xture was stirred at 125C for 3 hours and then
vol atiles were renoved by evaporation under reduced
pressure. The resulting oil I#8s dissolved in a ethano
(50 m), treated with nethyl
hydra2|nyl 2- met hoxybenzoat e hydrochl oride
Ated dy yhd-hyvdrazinel42-metlpxgbenyaate)hvdra¢hloride

}h#Eiﬂyldllsopropylan1ne (1.572 nm, 9.00 mmol) and

irregy at 10 80C for 4h. The reaction m xture was
concentjrated and diluted with EtOAc (200 niL), and
washedssequentially with water (2x100 nl), and
brine (50 nmL). The organic |ayer was dried
) filtered and evaporated to afford crude
produclll TH@Trude product was purified by flash
silicalchromat ography, elution gradient 0 to 50% 15
Et CAO"1 n"d sohexane. Pure fractions were evaporated to
dryness tp afford tert-butyl 5- am no-
- (3- net hoxy- 4- (et hoxycar bonyl ) phenyl ) -1

H- py teaizinity -14@E andtieoyyd- @ﬁ@hdxglcﬁﬂ&y@phé&@l)h?@raﬁﬁecﬂﬁommge

(%?%IIIQWFL Ew(ﬁégf% % iq_pmg)}) w3s a ge}edd(Gt)g}q 4M yoﬁutlogp o? kygx)ogen

chlBrlae?’(dl H H)., ZM%QﬁélﬁnC@l@xEné 8(hd FrbsSiding sSthtiénlivhs hired 8t 0T for 5
( (M I-i) + = 348 WD 2008/ 099145 PCT/ GB2008/ 000454

9141’8 Tlﬁ:trgqcﬁg@ Mipttase Was EVapﬁ@qup dryness and the crude residue was triturated
wﬁlfhrﬁft%% gx%!k s&gfﬁlpp%x@&ﬁlw@& by Rt OE HaUried GnadiGheublnto give
nfethyd 4d'eftimmyL Zrn(eﬁewhmwmlbfdm}chlppﬁemq hyagzs npelagioor
sYhdt €
1H NMR (400.13 MHz, DMSO-ds) 6 3.73 (3H, s), 3.81 (3H, s), 6.53 - 6.56 (1H, m), 6.79
(1H, d), 7.66 (1H, d), 8.79 (1H, s), 10.44 (3H, s)

m/z (ESI+) (M+H)+ = 197
Intermediate# 112: tert-butyl 1-(3-methoxy-4-

(methoxycarbonyl)phenyl)hydrazinecarboxylate

1 b

O_

O 0o

Copper(l) iodide (0.213 g, 1.12 mmol) was added to 1,10-Phenanthroline (0.403 g,
2.24 mmol), tert-Butyl carbazate (3.55 g, 26.83 mmol), cesium carbonate (10.20 g, 31.30
mmol) and methyl 4-iodo-2-methoxybenzoate (6.53 g, 22.36 mmol) in DMF (75 mL)
under nitrogen. The resulting mixture was stirred at 1Q0 °C for 1 hour. The reaction

mixture was diluted with EtOAc (400 mL), and washed sequentially with water (4x100
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(I'nternedi ate# 112) (4.86g, 16.40 mmol) was added to a
4M sol ution of hydrogen 5 chloride (61.5 nL, 246 mmol)

w0 poodiogaane. The resulting solution was stirrePCHGB2@8Q00454

for 5 hours. The reaction m xture was evaporated to
dryness and the crude residue was triturated wth

Et20 to give a solid which was collected by filtration
and dried under vacuumto gi8 nethyl

4- hydr azi nyl - 2- met hoxybenzoat e hydr ochl ori de (3.50 g,

92 %9 as a pale green solid. 10 I'H NVR (400.13 Mz,
NS ddeyrageddring (J&wL).She omagit lqygHwasgried@vesMgS@4 Fetered and

g aodtndebribghy (1why L ="107 fnter modiat e

Thé 2rude erodudsmag pudfi¢d3bynfitsh eikiya ¢hromatography, elution gradient 0 to 50%

St e R e el R L ES
ity SL(meihowcatlf:m@apﬁdngplgydmldeaarﬁ&?yle@a (4I . g243 mvo)l a5 solid.
A7 T BREG40 36% Qo T ot iy G 91811 ),
74251 @%(@H”ﬁﬁ hoy@ endpales ({18, d§3 9, 22.36 nmmol) in DVF

(75 der nitrogen. The resulting m xture was
n@’?(ESIé (I\én‘H)fUOZfC/ for 1 hour. The reaction 20 mixture

MQmQJnHé‘#q v : carbamoyl)=-5-ter 4 -pyrazol-1-yl}-3-
QBQELQEEQQQQOOO454 149 nL) and saturated brine (50

m.). The organic | ayer was dried over MgSO4, filtered

and evapnrated ord crude product. The crude

pr oduct y flash silica chronmatography,
el ution 50% EtOAc in isohexane. Pure

t hoxycar bonyl ) phenyl ) hydr azi necar boxyl at e
.4 9% as a solid. 1H NWR (400.13 Mz,
1.50 (9H, s), 3.76 (3H, s), 3.80 (3H, s),
s), 7.25 - 7.28 (IH, m,

7.64(1H, d)

N-(2-adamantyl)-1-(4-chloro-2-methyl-phenyl)-5-tert-butyl-pyrazole-4-
carboxamide (Intermediate#114) (647 mg, 1.52 mmol), Molybdenum hexacarbonyl
(0.102 mL, 0.76 mmol), 4-Dimethylaminopyridine (371 mg, 3.04 mmol), N-
Ethyldiisopropylamine (0.529 mL, 3.04 mmol), trans-Di-mu-acetatobis[2-(di-o-
tolylphosphino)benzyl]dipalladium(Il) (71.4 mg, 0.08 mmol) and Tri-tert-butylphosphine
tetrafluoroborate (88 mg, 0.30 mmol) were suspended in ethanol (6 mL) and dioxane (6.00 _
mL) and sealed into a microwave tube. The reaction was heated to 150 °C for 1 hour

in the microwave reactor and cooled to RT. The reaction mixture was evaporated to
dryness and redissolved in EtOAc (1'00 mL.), and washed with water (10 mL), filtered,
then washed with 2M HCI (10 mL), and saturated brine (10 mL). The organic layer was
dried over MgSO4, filtered and evaporated to afford crude product. The crude product was
purified by flash silica chromatography, elution gradient 0 to 25% EtOAc in isohexane.
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mz (ESI+) (MtH)+ = 297 Internedi ate# 113: Ethyl
4-14-(2-adamant yl car banoyl )-5-tert-butyl - pyrazol -1-vll

wo 08 inet hyl - benzoate ON N ~N 11~-00 PCT/GB2008/000454

N- (2- adamantyl ) - 1- (4- chl or o- 2- et hyl - phenyl ) -5-tert - bu
tyl - pyrazol e-4 carboxam de (I nternedi ate#114) (647 ny,
1.52 mmol ), Mol ybdenum hexacar bonyl (0.102 niL, 0.76
mol ), 4-Di met hyl ami nopyridit%€ (371 ng, 3.04 nmol), N
15 Et hyl di i sopropyl am ne (0. 529 m., 3.04 nmol),

.trans- D - nmu- acet at obi s[ 2- (di -

Rug §acipssyiie Aippeteeio et e@prdmhyl 3[4 V2lad¢nngtylcerb@@oyl) -5-

e S Th i Ryt ahone oo piglorp

na(m ESIi-piddhid) {63 .02 HRL( trandibdsmeml ed i nto a m crowave

iR, OGP IR T 2Rt L2 B | B afh 201 -

M(»((hu rREDYES3 @y 3PYy4T26d, 18),204 100Gy 1855, Bnd, 1HYi7sEqdy eH), 7.68

and washed with water (10 niL),
(?’u Ii%e?%(‘g Fﬂ)e iméﬁsﬂ with 2M HC1(10 i), and
15 &k hediafigh m“ﬁl 2-6d8mTBhov)- 11 HIS @3N netH VY REn WBS ter b i

over M , ered and evapor at e 0 atford crude
= de product was purified by flash
silica chromato hy, elution gradient 0 to 25% Et OAc
in i xane. 8/ 099145 PCT/ GB2008/ 000454 150
evaporated to dryness to afford
“[ 4- (2- ntyl car banoyl ) - 5-
ter -pyrazol - 1-yl ] -3-net hyl -benzoate (352 ny,
50 s/a colourless oil. mz (ESI+) (MH)+ = 3. 22;

HPLCN R #\464 min. 'H NWR (300.072 MHz, cdcl3) 6 1.25
1142 (t, 3H), 1.66 - 1.95 (m 12H), 2.01 - 5
§ 2H), 2.13 (s, 3H), 4.22 (d, 1 H), 4.41 (q,
14 (d, 1 H, 7.31 (d, I H, 7.68 (s, |I H),

g, | H, 8.01 (s, 1 H) Internedi ate# 114:
N-(2 adamantyl) 1- (4-chl oro- 2- net hyl - phenyl )-5-tert-bu
tyl - @yrazol e- 4- car boxam de

N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride
(Intermediate#115) (515 mg, 2.68 mmol) was added in one portion to 2-Adamantanamine
hydrochloride (420 mg, 2.24 mmol), 5-tert-butyl-1-(4-chloro-2-methylphenyl)-1H-
pyrazole-4-carboxylic acid (655 mg, 2.24 mmol), 1-Hydroxybenzotriazole (363 mg, 2.68
mmol) and N-Ethyldiisopropylamine (1.149 mL, 6.71 mmol) in DMF (10 mL). The
resulting mixture was stirred at 20 °C for 18 hours. The reaction mixture was diluted with
Et20 (100 mL), and washed sequentially with water (3x25 mL), and saturated brine (25
mL). The organic layer was dried over MgSO4, filtered and evaporated to afford desired
product N-(2-adamantyl)- 1-(4-chloro-2-methyl-phenyl)-5-tert-butyl-pyrazole-4-
carboxamide (860 mg, 90 %).

'H NMR (300.072 MHz, cdcl3) & 1.26 (s, 9H), 1.51 - 2.18 (m, 17H), 4.22 (d, 1H), 6.12
(d, 1H),7.17 (d, 1H),7.25(d, 1H), 7.31 (s, 1H), 7.65 (s, 1H)
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N- ( 3- D et hyl am nopropyl ) - N -et hyl carbodi i m de
whyasoetibdri de (I nternedi ate#115) (515 ng, 2. 6BCTGBR()08/000454

was added in one portion to 2- Adamant anam ne

hydrochl ori de (420 ng, 2.24 nmmol ), 5-tert-butyl- |

-(4-chl oro-2-net hyl phenyl )-1 H pyrazol e-4-carboxylic

acid (655 ng, 2.24 mmol), 1-I8§droxybenzotriazole (363

ng, 2.68 mml) and N Ethyldiisopropylanne (1.149 ni,

I6 71 rmol) |5n DI\/Fb(lo m_). The 15hresult| ng mxture

". ,.‘ 3 . : 1\ A 4 [ -

hd Jtigd with Et20 (100 rrL) and washed
";E'qn‘g!n'rm!? with water (3x25 nlL), and saturated brine
The organi c |layer was dried over MySO4,

and evaporated to afford desired product
damant yl ) - 1- (4-chl or o- 2- net hyl - phenyl ) -5-tert-bu
ol e-4 carboxam de (860 ng, 90 %9. 20 'H NWR
072 MHz, cdcl3) 6 1.26 (s, 9H), 1.51 - 2.18 (m
4.22 (d, IH), 6.12 (d, I H, 7.17 (d, .1 H),

H, 7.31 (s, IH, 7.65 (s, | H WO

5 PCT/ GB2008/ 000454 151 Internedi ate# 115:
{tyl -1-(4-chl oro-2-net hyl phenyl ) - 1H pyrazol e- 4
- carboxyldgic acid OO NN d 5-tert-butyl- |

- (4-chl oro-2- et hyl phenyl )-1 H pyrazol e-4-carboxylic
aci dsuwasbiypr-epatilem-I-metiy phénsl)- BH-peratelbdtegtboxylic acid was

s P A g oaﬁé#irig’i;‘ygiﬁ%@)%oa%@eﬁ% Eour gl eatborytac
(irﬁéﬁﬁm&ﬂtﬁw&e sanhé ]NNE%Sg weg f&ﬁgte%&hatém‘w 3) 8 1.30
&WRE%OO Q72|.J}5[Hz,g:d1]é;_%§ 301, ,_sbkf)n; 04 (sEgmy (q\ﬁ(%uﬂ) Fg 290, 1H),
7.31 (s, 1H), 8.16 (s, 1H)
m/z (ESI+) (M+H)+ = 293
10 lnterined@te# 116: Ethyl 5-tert-butyl-1-(4-chloro-2-methylphenyl)-1H-pyrazole-4-
carboxylate

0] O\/

Cl

N-Ethyldiisopropylamine (1.553 mL, 8.97 mmol) was added to (4-chloro-2-
methylphenylhydrazine hydrochloride (1.733 g, 8.97 mmol) and (Z)-ethyl 2-
15 ((dimethylamino)methylene)-4,4-dimethyl-3-oxopentanoate (Intermediate#83) (2.04 g,
8.97 mmol) in ethanol (30 mL) . The resulting solution was stirred at 90 °C for 2 hours.
The reaction mixture was evaporated to dryness and redissolved in DCM (50 mL), and
washed sequentially with water (2x10mL). The organic layer was dried over MgSO4,
filtered and evaporated to afford crude product. The crude product was purified by flash

.20 silica chromatography, elution gradient 0 to 10% EtOAc in isohexane. Pure fractions were
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10 Internedi ate# 116: Ethyl
5-tert-butyl-1-(4-chloro-2-nethyl phenyl)-1H pyrazol e-4
wo 2eantxyl ate O - NN --0 C N Et hyl di i soprP@IGRR0RO00454
(1.553 nL, 8.97 mmol) was added to (4-chloro-2-
met hyl phenyl ) hydr azi ne hydrochloride (1.733 g, 8.97
mol) and (Z)-ethyl 2 '5
( (di met hyl am no) net hyl ene) - 452- di net hyl - 3- oxopent anoat
e (Internediate#83) (2.04 g, 8.97 mmol) in ethano
(30 mL) . The resulting solution was stirred at 90 C

eyaporagedie drysiess tqpBord eyl pdart-batyk Lrf4echiers- %m%mbhw&-ﬂb

0 and washed
P ARy R LR P A gani ¢ 1ayer
"HAEMRI(360D73\MH z, MgSBYS 1.29 (4, t9het3&iid 3By, 208r(at 2d), 431 (q, 2H),

T8 1 Bk 735 T TR ARl B EEHD"e it s on ot ac ent 0

nt/9 (B9 1M+ 32li sohexane. Pure fractions were WO
2008/ 09914§ PCT/ GBZOOS/ 000454 152 evaporated to
ﬂdamantvlcarbamovl) 5-tert-butyl-pyrazol-1-vi]-2-

étﬁnﬁHm@&l benlzodtd- chl o o- 2- met hyl phenyl ) - 1H
pyrazol e- 4-car oxyI ate (0.891 g, 30.9 %9 as a orange

oil. MHz, cdcl3) 6 1.29 (s, 9H), 1.38
(t, 3H, R. 4.31 (q, 2H), 7.14 (d, 1 H,
7.23 (d \7 , I H, 804 (s, 1H 5nmz
(ESI + z nternmedi ate# 117: Ethyl

4-f 45 tyl carbanoyl )-5-tert-butyl -pyrazol -1-yl|

romet hyl ) benzoate ON N/ ~NF F F

Ethyl 4-[4-(2-adamantylcarbamoyl)-5-tert-butyl-pyrazol-1-yl]-2-
(trifluoromethyl)benzoate was prepared from N-(2-adamantyl)- 1-[4-chloro-3-
(trifluoromethyl)phenyl]-5-tert-butyl-pyrazole-4-carboxamide (Intermediate#118) by the
same process used for Intermediate#113. _

'HNMR (300.072 MHz, CDCl3) & 1.27 - 1.33 (9H, m), 1.42 (3H, t), 1.74 - 1.79 (5H, m),
1.85- 1.91 (7H, m), 2.06 (2H, s), 4.23 (1H, d), 4.44 (2H, q), 6.13 (1H, d), 7.62 (1H, d),
7.62 (1H, t), 7.75 - 7.76 (1H, m), 7.92 (1H, d)

m/z (ESI+) (M+H)+ =518



"-~0 O Et hyl
4-[ 4- (2- adamant yl car banoyl )-5-tert-butyl - pyrazol -

WO 001D (trifluoromethyl)benzoate was prepaP€dGBe@RI000454
N- (2- adamantyl ) - 1-[ 4- chl or o- 3-
(trifluoronethyl)phenyl]-5-tert-butyl-pyrazol e-4-carbo
xam de (Internedi ate#118) by the sane process used
for Internediate#113. 'H NVR>$300.072 Mz, CDC13) 6
1.27 - 1.33 (9H, m, 1.42 (3H, t), 1.74 - 1.79 (5H

2. 06 (2H, s),

In pedisie 1], 'N | 15 -c org-3-(tyifl or phen: 3-tert-
b'ﬁ'tl razZleZﬁcarb&amdél H n’) 7. 92 (1 H d) rriz (ESl +)
008/ 099145 PCT/ GB2008/ 000454 153

I nt rredl at e

ntyl)-1-[4-chloro-3-(trifluoronethyl)phenyl]
but yl - pyrazol e-4- 5 carboxam de was prepared

ss used for Internediate# 114. 'H NWR

, cdcl3) 6 1.29 (s, 9H), 1.55 - 1.97 (m
d%(s 2H), 4.22 (d, IH), 612(d | H), 7.48
H, 7.62 (d, | H, 7.63 (s, | H, 7.71 (s, | H)

(d
10, TN LSy Y o S8 e F““Y@F%Eﬁ#ﬁ Aoyt
s capgxamudd was preragddonny bitert-hetiyH1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-
pyrazole-4-carboxylic acid (Intermediate#119) by the same process used for
Intermediate#114.
'H NMR (300.072 MHz, cdcl3) 8 1.29 (s, 9H), 1.55 - 1.97 (m, 12H), 2.06 (s, 2H), 4.22
(d, 1H), 6.12 (d, 1H), 7.48 (d, 1H), 7.62 (d, 1H), 7.63 (s, 1H), 7.71 (s, 1H)
10 m/z (ESI+) (M+H)+ =480
Intermediate# 119: 5-tert-butyl-1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-pyrazole-

4-carboxylic acid

o) )

AN
\
N—N

Cl

A solution of Sodium hydroxide (6.67 mL, 13.34 mmol) was added in one portion
15 to a stirred solution of ethyl 5-tert-butyl-1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-
pyrazole-4-carboxylate (Intermediate#120) (1 g, 2.67 mmol) in methanol (20 mL) . The
resulting suspension was stirred at 80 °C for 6 hours. The resulting mixture was evaporated

to remove the methanol, washed with ether (20 mL).The reaction mixture was acidified
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OO '\ NN FF FdO Asolution of Sodium

hydr oxi de (6.67 nL, 13.34 mmol) was added in one
w@orosioga4s 15 to a stirred sol ution of ethyl PCT/GB2008/000454

5-tert-butyl-I1-(4-chloro-3-(trifluoronethyl)phenyl)-1H

pyr azol e- 4- car boxyl ate (Internedi ate#120) (1 g, 2.67

mol ) in nmethanol (20 nL) 13 resul ti ng suspensi on

was stirred at 80 C for The resulting m xture

was evaporated to reane the nethanol, washed with

S0 s reab e P BRE6OBE R It TS e &fe combined

a8 twastet edthwidtér (€0dily) anﬂ@ﬁha( 1@(12)3; MbvaﬁMgmg&ﬂﬂeﬁbd and
elgg[%/ogarégd(t}g%ﬁséjdc pugg !P' E%dbwgirn ed qvt\fp &r%&tgﬂap enyl)- 1H%r;l(rjazole-
?ﬁéﬁﬁ’df(ﬁ@f Q% okypur e

ter buty A- chloro 3- trlfluorong@@y hen )-1H
Hd‘iMB\ié@(bO 2MBzr ey Pil 3641 Yk 64766 1H) @h 1H)p 7! 7P|(N|\1|-’ei)
8Q§g§ ? MHz, cdcl3) 6 1.36 (s, 9H), 7.47 (d, 1H
7. . 1H), 7.70 (s, 1H) 8.12 (s, 1H) mz (ESI+).
nf/MEEGLF) MBUYE- +Adenedi ate # 120: Et hyl

lntetmeerdtlat b tl%_é

pytdvple-S-cirbokylatet y - |
(4-chloro-3-(trifluoronethyl)phenyl)-1 H pyrazol e-4-

Q te was prepared from (Z)-ethyl

t hyl am no) net hyl ene) - 4, 4- di et hyl - 3-

noat e (Interned|ate#83) and

3-(trifluoronethyl)phenyl)hydrazi ne

F

Cl
Ethyl 5-tert-butyl-1-(4-chloro-3-(trifluoromethyl)phenyl)-1H-pyrazole-4-
carboxylate .was prepared from (Z)-ethyl 2-((dimethylamino)methylene)-4,4-dimethyl-3-
oxopentanoate (Intermediate#83) and (4-chloro-3-(trifluoromethyl)phenyl)hydrazine

hydrochloride by the same process used for Intermediate#116.

* 'H NMR (300.072 MHz, cdcl3) § 1.32 (s, 9H), 1.38 (t, 3H), 4.32 (g, 2H), 7.46 (d, 1H),

7.61 (d, 1H), 7.68 (s, 1H), 7.98 (s, 1H)
m/z (ESI+) (M+H)+ =375
Intermediate# 121: (1R,2S,.3S.55)-5-Difluoromethoxy-adamantan-2-ylamine

N\@M%—F

F

((1R,28,3S,5S)-5-Difluoromethoxy-adamantan-2-yl)-carbamic acid benzyl ester
(Intermediate#122) (255 mg, 0.73 mmol) and Palladium (10% on carbon) (25 mg, 0.23
mmol) in MeOH (5 mL) were stirred under an atmosphere of hydrogen at 1 atm and

ambient temperature for 22 hours. The reaction mixture was filtered through celite and the
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hydrochl ori de by the sane process used for
I nternmedi ate#116. is 'H NVR (300.072 MHz, cdcl3) 6

wa288/0¢9459H), 1.38 (t, 3H), 4.32 (q, 2H), 7. 4PCT/GB2008/000454

1H, 7.61 (d, 1H), 7.68 (s, 1H), 7.98 (s, | H mz
(ESI+) (MrH) + = 375 Internedi ate# 121:

(IR 2S, 3S,5S5)-5-Di fl uor onet hl%y adamant an-2-ylamne N
O}-F F 20

((1R 2S, 3S, 5S) - 5-Di f| uor onet hoxy- adamant an- 2-yl ) - car ba

s s Wi By POY iRl vkl BT AP HO oS Ry Hmpatan 2-

yhaahg (180 miye &) as atlkavgtr e stirred under an at nobsphere

d nt te re for 22
B CGRE B BRI S ER i EEF b0 Kb £ uns
30081 (il HEs) 26165 1 6184 WL, 2008/ 099145 PCT/ GB2008/ 000454 155
sol vent was evaioorat ed in vacuo to yield

n/r 51 @)= L& f | uor omet hoxy- adamant an- 2- yl ani ne
lﬁémggigte#%%:‘;@1I@,§s%§1,§§§§ Dlﬂj (lro Y- Q Qt 2 -Wy%arbamic acid

benavdestaH, s), 3.05 (1 H, s) 6.15 - 6.54 (1 H t) 5
m z (ESI+) (M8—|)+ = 218 Internedi ate# 122:

2S, 3§.5%)- 5- Di f | uor onet hoxy- adanmant an- 2-yl ) - car ba

behzyl /s r N F F Solution of

i 1 uoro ‘ psg fonyl)acetic acid (0.237 ni,
Onl>_l’_l e (2nmL) was added dropw se
to a stirred solu o’ ((1R, 28, 3S, 55) - 5- Hydr oxy-
adamant an- 2-yl ) - car bam c acid benzyl ester (346 ny,
1. 15spmmén owﬂ-lﬁﬂmﬁ@-&((mlomﬁm%dﬂ)acét?o act (0,230 nd3 2@(‘5%1)101) in
in acetonitrile 0 mL) at 45C, over a period of .
AR riFEr) W?FP¢‘§?§&§°PWFFF§° PauTed aglos of E(tl R@ﬁ 3Res)- 3 Hydroxy-

aQAthdtHiD- 9f)-cﬂl%§nfc°‘{01d]{%nﬂl%yt&e@46 er. ﬁ?ﬁi‘fﬁd | d O%S%Afl?lodlde

was evaporated to dryness and re i ssol ve
(F7§ pLaheP manohd asetquignite i( Kl hly) at 45°C, over a period of | hour under

nitrogen. The resulting solution was stirred at 45°C for 15 minutes. The reaction mixture

was evaporated to dryness and redissolved in EtOAc (50 mL), and washed sequentially
with water (50 mL) and saturated brine (25 mL). The organic layer was dried over MgSO4,
filtered and evaporated to afford crude product. The crude product was purified by flash
silica chromatogréphy, elution gradient 0 to 30% EtOAc in isohexane. Pure fractions were
evaporated to dryness to afford ((1R,285,3S,5S)-5-Difluoromethoxy-adamantan-2-yl)-
carbamic acid benzyl ester (269 mg, 66.7 %) as a colourless oil.

1H NMR (400.13 MHz, DMSO-d6) 6 1.35 (2H, d), 1.86 (4H, d), 1.94 (4H, t), 2.06 (3H, s),
3.65 (1H, m), 5.04 (2H, s), 6.65 - 7.03 (1H, t), 7.29 - 7.42 (6H, m)

Intermediate# 123: methyl 4-hydrazinylbenzoate hydrochloride

N/N HCI
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1s with water (50 nL) and saturated brine (25 nL). The

organic |l ayer was dried over MgSO4, filtered and
weraposated to afford crude product. The crudeP@F/CB@IB/000454

was purified by flash silica chromatography, elution

gradient 0 to 30% Et OAc i n isohexane. Pure fractions

were evaporated to dryness ;g afford

((1R 2S, 3S,5S)-5-Di fl uor onet hoxy- adamant an- 2-yl ) -

carbam c acid benzyl ester (269 ng, 66.7 %9 as a

col ourl ess oiI 20 1 H NWR (400. 13 Mz, DVsO d6) 8

1.35 (2H, d), 86 (4H, d), 1.94 (4H, t), 2.06 (3H,

s), H3ydegeq th%lderﬁ\’l 1@!@&31((299 md) 39%66EBmol)7vag 3ddet thid-

e losdni AL 62 E T bR AR D RGN ee
sﬁ@@&ﬁ@%&sﬁbﬁn@@v 9BBPO0LS o ter Eodinkglyal @S g?glﬁedpl’tﬂdgpﬂdtﬂﬁas
el hmBiaRenh el Fb 0% igahe oG G5 ashp g arond 2

(fn2f@0xythsbony Jphenyl s dtatiniieh ch3tERENSS @B, 8285) &lal drdadflerdtalBik
C.for 5 hours. After cooling to 20C the precipitate

S 5 col | ect ed by filtration, washed with Et20 (100

ik JEINMAL) eﬁlé%”ﬁ?tc\h@@qt!@rﬁlﬁ afford 2-(4-
rret hox car bony )aj):fgdr azi nium chl ori de (16.50 g,

1 0 & W@a h8H, sh6i9 .- 72421 a8),-7)86(-\h99)(2H,
R 12 1H NWMR (400. 13 Mz,
“Bn%%&léy RS " 50 -7 02 (21 m. 7.86 -
7. 90 Int@rhediated 18§ mag aBS b¢ pidparsd as fblows: ( 3H, s)
123. |

MR e S B BB R R B i paded 1o o
sgsrpelj]ﬁd’ikbryofpﬁ'-l@{mwb zﬁidb))enmaﬁt_aaddf dqiiio) t metse (ﬂtgllqmlf)c under nitrogen.

azl.nopenzol.c Cl e V. I N e no
vol g% TRGE R P Sher '3 T Sk BURECr Pt adetow 13
"fjefl'lhleI &lf&f/astclarl&,@em%l&aﬁﬂld whilRd vﬁt‘ﬁ%?ﬁEt(é’S kel z‘ﬁﬁdl-éne]dﬁn air to

The solid was col | ected by filtration,
gMFBIElQred@t%ﬁ@h)i and dried in air to give the pr oduct

13,7 e gl Mool 0,0 5, OO F0-8T

niyy adama&pam.a *gl - 1- (4- cyanophenyl )-5-(trifl uoronethyl)
-1H
Intermediate # 124 : N-adamantan-2-yl-1-(4-cyanophenyl)-5-(trifluoromethyl)-1H-

pyrazole-4-carboxamide
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20 pyrazol e-4-carboxamde ONF NIN NF F NW

2008/ 099145 PCT/ GB2008/ 000454 157 2- Adamant anami ne
whyasoetihdri de (0.375 g, 2.00 mmol) was added PET/GB2008/000454

portion to

1- (4-cyanophenyl)-5-(trifluoronethyl)-1H pyrazol e-4-ca

rboxylic acid (Internediateg 7125) (0.562 g, 2 mmol),

1- Hydr oxybenzotri azole (0.2 % g, 2.20 mol ), N

Et hyl di i sopropyl ami ne (1.384 nL, 8.00 nmol) and

hydrogLEE%p%lﬁ?%ﬂﬁgggﬂxké §5§h§%?bb%§£@ﬁ§5%%%@ﬁgyxwponmn

toul@ecyanogheny g b-(trifih®nregy ) tH-pygrazdé- atcatbnxyl/a:sacst(lllueade(hhte#

LR B e 57 bk SO e one (2

Ethyﬁﬁxscsﬁn)pylddﬁﬁe Ol IRAHE, 8. (b(ammbl)\am IQI-I[BﬁietﬂylamlMﬁ@ﬂ) 3-
%I|t f nd evaporated to afford beige sol
O‘B?‘ E4

yl@%{ ghyﬁro ldﬁlﬁ) 60 %& WPQ%D j Qle glL) under nitrogen.
chr Oﬂﬂztr‘é’gﬂﬁgﬁbleutl%h Wab Qe RN emPCratufe ﬁ)@ %5 EB@CFHe Reakfon

i. sohexane. fractions were evapor at ed ryness
mixgurgag peurRd aetaeaar 47 MLy extracted-with EtOAc (2 x 50 mL) the organic

G RRERE aEl MA TBRT e o amg e s, g e
p@dhqt oivas puzfi¢desi fidsh (51Mba-t)hl=omat4gr5phyl,-|51u®tt Fadie@. 2820 Y. EtQAc in
isg’\gl\é?arief}g%egtsgaﬁ%—%sj“’/erie\glgor(a%gﬁo Syness gqseﬂ}l'orglz\l' :tc%mant%a% y&ilo(ﬁ-

cYadbphedyl)-54 trifluotcbitthytl)- 1 H-pyradol¢-Akdartibkamidle Q8480 &.51D %P4d,a white
ép 8.18 (1H, s), 8.34 (1 H d). Internediate # 125:
d(4 cyanophenyl ) - 5- (trlfluoronethyl) 1H pyrazol e-4-ca

W/ D@SYH)i (M+H¢1=-418; HPLC tg = 2.82 min.

[H NMR (400.13 MHz, DMSO-dg) 8 1.51 (2H, d), 1.70 (2H, 5), 1.81 (SH, 5), 1.84 (IH, s),
1.92 (2H, s), 2.04 (2H, d), 4.01 (1H, t), 7.73 (2H, d), 8.08 - 8.11 (2H, m), 8.18 (1H, s), 8.34
(1H, d).

Intermediate # 125 : 1-(4-cyanophenyl)-5-(trifluoromethyl)-1H-pyrazole-4-carboxylic

acid
0
OH
NN F
N
N F
F
NZ

Potassium trimethylsilanolate (3.32 g, 23.28 mmol) was added in one portion to
ethyl 1-(4-cyanophenyl)-5-(trifluoromethyl)-1H-pyrazole-4-carboxylate (Intermediate#
126) 2.4 g, 7.76 mmol), in THF (50 mL), under nitrogen. The resulting suspension was
stirred at room temperature for 3 hours. The reaction mixture was evaporated to dryness

and redissolved in EtOAc (100 mL), and washed sequentially with 0.1M HCI (50 mL),
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OH N\ F NFF N 20 Potassiumtrinmethylsilanol ate
(3.32 g, 23.28 mmol ) was added in one portion to

w@eigloodi4g 4- cyanophenyl ) -5-(trifl uoronet hyl ) - IPCT/GB2008/000454

H pyrazol e- 4- carboxyl ate (Internedi ate# 126) (2.4 g,
7.76 mmol ), in THE (50 nL), under nitrogen. The
resul ti ng suspensi on was st1i5?red at room tenperature
for 3 hours. The reaction m xture was evaporated to
dryness and redissolved in EtOQAc (100 nL), and washed

AL Bl P MR EERY s,

fikkeried end S@porhated toTdféord cypeea pmdhcay”élre onas sdhd waks m&atewsm,

tered.and apor at ed f.f C The, .
o Bl SPRp ae L S o R PR gl o ive
1g&!ciyshoplidng1)- WﬂlﬁfﬂbﬂlﬁﬁﬁlMHmynfzbieM adrbaxfliainddd dré0eds, 73.3 %) as
under
a prapge %i@ gﬁé\?ﬁ?‘%’ i neX4S{a8Eyor omet hyl ) - | H pyr azol e- 4-ca
oD@ 01851 €240 O @~ 1% i) as_ 5 a orange sol i d.
Used directly in next sta mz (ESI+) (MH- = 280;
ERTMRAO M, BMSO-49 B NR THIUGHI B Y - EAEDHAE). 526 (11,
S)?.lggggl B0 (2H, m, 8.07 - 8.10 (2H, m, 8.26 (1 H

39 (1 H, s) Interrredl ate# 126: Ethyl

lte i ; ol e’ ) 1 Hzw
oS al oxylate O / F N NF F NAsqutlon of
—%%—@%ﬁyl

2- (@ hoxynet hyl ene) -4, 4, 4-trifl uoro- 3- oxobut anoat e

g/‘:bQ 03 mmol ) in ethanol (10 nL) was added
to a stirred sol ution of 4-

NZ

A solution of (Z)-ethyl 2-(ethoxymethylene)-4,4,4-trifluoro-3-oxobutanoate (2.41
g, 10.03 mmol) in ethanol (10 mL) was added dropwise to a stirred solution of 4-
hydrazinylbenzonitrile hydrochloride (1.702 g, 10.03 mmol), in ethanol (50 mL) cooled to
-10°C. The resulting solution was allowed to stir at room temperature for 16 hours. The
reaction mixture was evaporated to dryness and the residue redissolved in EtOAc¢ (100
mL), and washed sequentially with water (50 mL) and saturated brine (50 mL). The
organic layer was dried over MgSO4, filtered and evaporated to afford crude product. The
crude product was purified by flash silica (120g) chromatography, elution gradient 10 to
60% EtOAc in isohexane. Pure fractions were evaporated to dryness to afford ethyl 1-(4-
cyanophenyl)-5-(trifluoromethyl)-1H-pyrazole-4-carboxylate (2.400 g, 77 %) as a white
solid.
m/z (ESI+) (M+H)+ = 310; HPLC tg =2.51 min.



hydr azi nyl benzonitrile hydrochloride (1.702 g, 10.03
mmol ), in ethanol (50 nL) cooled to 15 -10C. The

w0 emglovdimy sol ution was allowed to stir at rooPCT/GB2008/000454
tenperature for 16 hours. The reaction mxture was
evaporated to dryness and the residue redissolved in
Et OAc (100 nl), and washed { Equenti ally with water
(50 nmL) and saturated brine ? O mL). The organic
| ayer was dri ed over MySO4, filtered and evaporated to

T R HIF B2 PiSt0soR ARG TRRSAT U R84 G E T, 810

@rlac{izlﬂnh) B 8t-@. XBQIHQ% Et CAc i n isohexane. Pure
fractions were evaporated to dryness to afford ethyl
1-(4-

cyanophenyl )-5-(trifluoronethyl)-1H pyr azol e- 4- car boxy
late (2.400 g, 77 %9 as a white solid. mz (ESI+)
(MtH) + = 310; HPLC tR = 2.51 min. WD 2008/ 099145

PCT/ GB2008/ 000454 159 1H NWMR (400.13 MHz, DMSO d6) S
1.31 (3H, t), 4.33 (2H, q), 7.81 - 7.84 (2H, m, 8.10
-8.13(2H,m, 8.38-8.38(1H n WO 2008/ 099145

PCT/ GB2008/ 000454 160 dCainms 1. A conpound of the
formula (1): 0/ R N \RBNQ HOYX'" A~YR O5
(1) wherein: Qis 0, Sor asingle bond; Rl is
Cl_6al kyl, C2_6al kenyl, C2_6al kynyl, C3_icycl oal kyl,
het erocycl yl, aryl Cl. 3al kyl, heteroaryl C1_3al kyl ,
C3_7cycl oal kyI Cl_3al kyl, C3_7cycl oal kyl C2_3al kenyl or
C3 10 7cycl oal kyI C2. 3al kynyl [each of which is
optionally substituted by 1, 2 or 3 substituents
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25

i ndependently selected from Cl_3al kyl, hydroxy, hal o,
oxo, cyan, trifluoronethyl, Cl_3al koxy,

w@1008abdays S(O) " (wherein n is 0, 1, 2 or 3), PCT/GB2008/000454

RSCON( RS ) -, (R5')(R5")I\IC(O)-, RS C(OO, R OO -
(R5)(R5")NC(O)N(R5 )-, R SGZN(R5")-, and
(R5") (R5")NSQ2- (wherein R5 %ﬁ Cl - 3al kyl optionally
substituted by 1, 2 or 3 substituents selected from 15
hydroxyl, halo or cyano; and R5' and R5" are
(h%ﬂ pendently sel ected from hydrogen and Cl1_3al kyl
nally substituted by 1, 2 or 3 substituents
|ndependently sel ected from hydroxyl, hal o,
Cl 3 0 cyano or R5' and R5" together
mnth f%PWf%gE$é%?Bﬁgﬁb whi ch- they are attached form
a 4- 7 menbered saturated ring)p; 20 R is sel ected
from heterocyclyl, C3_7cycloalk (CH)m , and
C6 12po|ycyc|oalkyI(C}Q)n} (mhere|ﬁ4n1|s 0, 1 or 2 and
the rings are optionally subgtifuteddy 1, 2 or 3
substituents |ndependentIyN el 8¢t ed ron1R) R3is
sel ected from hydrogen, C - 4aN yI _5cycl oal kyl and
C3 50yc|oalky|nethy| (ea is optionally
substituted by 1, Ay 6?6 atdﬁh 25 R2 and R3
together with the nltrggén atomto mhlch they are
attached form a sat uraf®d nmono, bicyclic or bridged
ring systemoptionally. contajning 1 or 2 additiona
ring WO 2008/ 099145 PCT/ GB20bB/ 000454 161 het er oat ons
vartexgt ed from ni trogen, oxygen and sul phur and which

As optionally fysed to a saturated, partially

QistQisAredingle tdat ur at ed nonocyclic ring wherein the
H‘ $§@l (,talk@rg sz ﬁeﬁﬂenyﬂ(}i%ﬁ@riyﬁ Q g‘c%ﬁkbi }ietéﬂé@%l&lt M&ﬁq 3zm$yll

substituents inde sel ected f

s reaC RPN E o Y BE B HoutIRYE GBIy IE s IRV Gy |

e T

igdRpendemly Jelicted HOB( O).alkyh dydioxy, dalosox®, tyang, trifgorooedyL, |
G A oG AP (TS HOL ) pr 2 B GONGS 3 (5 RINCCO)-

F{ @erei, R5 omeoph@mRsam(mm(R? oawsogr(aﬁ ms anaaé YR>)NSO,-

(@hisRaf daCortin peschefly Restiet o - £ Erbisiciipupisiseisd fiom

h&ulra,gylop‘ub@p@ahy a@ntaining 1, 2 or 3 heteroatons
I;ndepepdent |y selected from'o nltroa{f oxygen a
l%uméhl&r agmad@m%@dqnég sleqtsslgrom RyfregesaadCGi-saliop) ppwuy wbstltuted

b§/blb§toi- 8 WiRnbts ilndegendaftly%el%&@@frb&%?%ﬁyl‘ RASRENAIRELY, ¥arboxy

Selected from kyl, hydroxyl, "cya
apd cyanger Bmané\R’, togﬂh@ledﬂh@hlélpmmm FF&WblCh they e dtleshied form a

& %eéﬁ&%@é&f&a{edﬁlﬁgﬁ}” am no, N-C 1.4al kyl am no, di-

R? is selected from heterocyclyl, C3.scycloalkyl(CHz)m-, and Cs-12polycycloalkyl(CH3)m-
(wherein mis 0, 1 or 2 and the rings are optionally substituted by 1, 2 or 3 substituents
independently selected from R®);

R? is selected from hydrogen, C;alkyl Cs.scycloalkyl and Cj.scycloalkylmethyl (each of
which is optionally substituted by 1, 2 or 3 fluoro atoms);

R?and R? together with the nitrogen atom to which they are attached form a saturated

mono, bicyclic or bridged ring system optionally containing 1 or 2 additional ring
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N, N- (C 14al kyl )am no, N-C ]4 al kyl carbanoyl, di-N N (C
14al kyl ) car banoyl, Cl-4al kylS(O), -,

w@ieodabdays S(O)r Cl - 4al kyl (wherein r is 0, 1 orr@lGEB2S/000454
RO is independently selected from Cl_3al kyl optionally
substituted by hydroxyl, halo, d -4al koxy, carboxy or
cyano; R9', RO" and R9"' ar 6i1ndependent ly selected
from hydrogen and C _3al kyl optionally substituted by
1,2,0or 3 substituents i ndependent ly selected from

hpt¥g)ra sele%}gtli Ro (Hnr fggar y en and lpﬁﬁgﬁnﬁ c'ﬂ“lx%&rwgohalgfoﬁfsbéd toa

I's a pheny fet e ring
sitetagxd opartydlyrsatucptdeormgsavpohicd rrmhbqyclusuhgwmreiheltb resultingming

b . d 7.
st Ranm Rt sabscfoq A b wbhE e R o rom &
Rf hind Rl&e In&iepéiﬂeﬁl@f%&?feﬂ Yro&ﬂiy?ﬁdx@d hhlbg Odﬁocaaéllﬁix&y(%yﬁno

I OX cya I Qor one UO@QI’TE OoXY,
iopom el Rogy, R e T LR RGN B
(N )@{”’ﬁhkw’@(@) n%eféhra a@ tHp I\k%é‘é@l kY kﬁ?ﬂ)ﬂ@s’@z- NGH,NR)-,

car barmIé al kyl )carb

(&1)4%4 RGO Ml oSty sk e opy s hetasodrl groups
ol aphoflity e t&%héngl hAHERBRBED L Chor RN, R

Itudte | uoro atons;
nmtt@redmgmy@iaﬁalcmamdingll 20r3 heteroatoms 1ndependently selected from

4¢ cloalkan ene
ng ) ﬂ%%) &‘eéfllﬁ u(rﬁﬁ% hc(resu@q% gne g}lste t @atlly s?lmmlged bﬁ' 1,2
ot 3 iS\SbSGt;ueﬂls tde@andedY s¥lettad &oﬂhl (Eﬁé)llqlbb)}‘dﬂoxyl cyano, trlﬂuoromethyl
trﬁuoro ox%g;a??ﬂﬂg?l&% 61;1 (C ,43 lgé)grg)? 819@%@1311 no, d1-
ﬁlQQDﬂJ%Maﬂ(?@ax\Uaﬁbﬁl - W(Cll?ahlgyl)o%%moﬁﬁ

R20 d R21 dent |
eqlt@es@a < CorlNahnahtherat nos 1 gra oY

wné{nﬁaﬁﬁ&%& ghibdtePEGRRY, @zﬁlqﬁ o?é&ﬂau& Q@Jsﬁéﬁied ) h%droﬁyl halo,

ound according to claim1l whefein Qis
nerbxyer dyang; to claim 1 wherein Qis a Si ngle

onek. 9
RS SN B R AL LS
sﬁlosymit@iaiykm ()O—Iﬁybsuituentmgé@bdmyly Isdedtéd/fr¢riChi?droxyl dratb, C, salkoxy,
:lbOtr rl(S}ycl o | kyl (CH2) m (wherein the cycloal kyl,
cB’i >and tricycloal kyl rings are optionally
su bS IAI ik Hbﬁéhybyr Heter@ar@ring (the lph&tyil btﬂ@fdrﬁarylﬁﬁ%ﬂﬁﬁ@%tlbﬁally

sgl?.'s!gteu%deodn r];nrgocg}bgg a\tlgqmesrb%I br}]l le or § R grgl?gslagg gn IaI? av%lllgble rmg
nitrogen in a heteroaryl group by R');

R'" is independently selected from C,_salkyl, hydroxyl, cyano, trifluoromethyl,
trifluoromethoxy, halo, C,_salkoxy, C;.salkoxyC, 4alkyl, amino, N-C;_salkylamino, di-
N,N-(C;4alkyl)amino, N-C,_4alkylcarbamoyl, di-N,N-(C, 4alkyl)carbamoyl,
Ci.4alkylS(O)s-, C,4alkylS(O)sC;4alkyl (wherein s is 0, 1 or 2)]; -

R'' is independently Calkyl optionally substituted by 1, 2 or 3 fluoro atoms;

X is a direct bond, C3.4cycloalkandiyl, C;4cycloalkanylidene,-C(R'*)(R")-, -
CRZ)RP)ICR™)R")-, -CH,0- or -CH,S(O),- (wherein t is 0, 1 or 2):

Y is a direct bond, Cs.4cycloalkandiyl, C;4cycloalkanylidene,-C(R'®)(R'")- or -
CR™)RP)ICR )R-
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wherein inis O, 1 or 2 and R3 is hydrogen. 15 5. A
conpound according to any one of clains 1 to 4 wherein

wX2008/0991d5 r ect bond. 6. A conpound accordi ng tPCHGB2@8M00454

of claiml1l to 5 wherein Y is selected fromdirect
bond, -CH2- and -CH2CH2-. 20 7. A conpound accordi ng
toclaimloftheforrmla(I%g: O/ RN \\R3 1S
NRL RIO HOO (la) WO 2008l 99145 PCT/ GB2008/ 000454
163 wherein R, R2 and R3 are as deflned inclaiml

Q 48 sel edpfr g hiyde0 21 4al k
tr| lfﬂof%rfel?ﬁ &{Cl 4a$kb§yd%ng§d&% aﬁ_'kldefgl l sefected from
hpmemﬂmethd;l I y acceptable salt ther eof 5 8 A

ound rdin o claiml of the formula (Ib): O
%armace\u?gél% Sﬁﬁéhf 99 0 wherein R, R2 and R3

are as defined in claim1l and R10 is sel ected from
hydr ogen, Cl 4al kyl, trifluoronethyl, Cl.4al koxy and
21. 4é|%’WPS‘md_a&Forémﬁﬁ%Flﬁ’é‘éé&’thFr@mQgﬁ-saccept able salt 10
t hereof 9. A compound according to claim1 sel ected
from 4-[4

(1
3s, 3R)A—®n1p9m6£ﬁ€90r2mad<aﬁlam Y Whergmd irydigglebendopy | sul f any

| - pyrazol - 1-yl ] benzoi c

4. A compound according to any one of claims 1 to 3 wherein R? is selected from Cs.
seycloalkyl(CHy)m-, Cr-1obicycloalkyl(CH,)w- and Cyptricycloalkyl(CH,)n,- (wherein the
cycloalkyl, bicycloalkyl and tricycloalkyl rings are optionally substituted by 1, 2 or 3
substituents independently selected from R® wherein R® is as defined in claim 1) and

wherein mis 0, 1 or 2 and R? is hydrogen.
5. A compound according to any one of claims 1 to 4 wherein X is a direct bond.

6. A compound according to any one of claim 1 to 5 wherein Y is selected from direct

bond, -CH,- and -CH,CH>-.

7. A compound according to claim 1 of the formula (1a):

(la)



acid; 15
4-[ 4- (2- adamant yl car banoyl ) - 5- pr opyl sul f anyl - pyrazol -1
WO g00Blognzdi ¢ aci d; PCT/GB2008/000454
4-[ 4- (1- adamant yl car banoyl ) - 5- pr opyl sul f anyl - pyrazol -
| -yl]benzoic acid;
4-[4-(N—cyc|ohexyl-N—nethyl]%grbanoyl)-S-propylsulfany
| - pyrazol -1-yl ] benzoi ¢ aci d;
4-1 4- (oxan 4-yl car banoyl ) - 5- propyl sul f anyl - pyrazol - 1-y

D@
peRENED 60 R pasapicelingddn paim | g RiSde Sesto T pREIETES
salkyll ItldﬁhIw(-)md:thylpG{ Jatkoyy @ aalil1S-;lora ;ﬂﬁny:ic}ahmraﬂp-laa:eptable salt
aci
HEr§o4. (cycl ohexyl car bamoyl ) - 5- cycl opr opyl - pyrazol - 1-yl ]
benzoi c aci d;
e ARt e et el ARy Py azol -1y
1- adamant yl car banoyl ) - 5- cyckppropy& pyrazol - |
-yl ] benzoi ¢ acid;
4-[ 4- (cycl ohexyl -net hyl -carb nDVI) 5-cycl opropyl - pyraz
-1-yl]benzoic acid; WO 8/0§b§§5 PCT/ GB2008/ 000454
164 4-[5-cycl opropyl - 4-[\'4- RNydr oxy-
-adamant yl ) car banoyl ] pyra -1-RF]ben20|c aci d;
2-[4-[4-(cycl ohexyl car banmoyl ) - 5- pr opyl sul f anyl - pyrazo
-1-yl] phenyl] acetic acid
2-[4-[4-(2-adamant yl carh
| -1-yl] phenyl] acetic a
4- (4- cycl ohexyl car banoyl
- met hyl ) - benzoi ¢ aci d;
3- (4- cycl ohexyl car banoO 5- pPopyl sul f anyl - pyrazol - 1-yl
nmet hyl ) - benzoi ¢ acid; -
3-[ 4- (adanmant an- 2- yl car banoyl ) - 5- propylsulfanyl pyrazo
szIreile'lﬁ/ Rimge? r"éﬂd]R3*%%‘é"z?sQieﬁne’i‘iclh @iaim 1 and R' is selected from hydrogen, C,.
4- 4- (adamant an- 2- yl car banoyl ) - 5- propyl sul f anyl - pyf azo
aplkyl, }yqlﬂwwwaylb@n@ﬁqoggy anrd @r4alkylS-; or a pharmaceutically-acceptable salt
t I@ér(z adamant yl car banoyl )-5-tert-butyl -pyrazol -1-yl]
enzoic acid; 5
4-1 4- ( 2- adanantylcarbanDyI)-S-(l-nethyIcyclopropyl)pyr
oI enzoi o
[ 4- ﬁgmé%urrrlgr? cqrdlré%g) drlr%rf/ll 1)S-elgac‘:eﬁi/(t;rloopent yl - pyrazol -1 -yl
4]-[?4€[((21 SJ3R)-€§d1ydtoxy 2-adamantyl]carbamoyl]-5-propylsulfanyl-pyrazol-1-yl]benzoic
[ 4- (2-adamant yl car banoyl ) - 5- et hyl pyrazol - 1-yl ] benzoi '
aﬁda0|d
15 4Hpl@- a@&nadﬂaaﬁﬁmd)ﬁ;asipw@whlrm@hpyr@mn =yAlbvhayd @R%p| - 1-y1 ]

benzoi c aci d
44 4¢(4 -adomantylsarhe e s Brarsrifans - pyrarabd ol lperpicasish - 1-y1 ] b

LRAYN.- @ycﬂﬁﬂegyl N-methyl- carbamoyl -5- gropylsulfanyl -pyrazol- l-yl]benzmc acid;
4-[4- ("2- adamant yl ¢car bano hyl = pyrazol -"1-yl ] benz’

dolidc(oxari- wlcazba(tlsylﬁémronywi/fany&pmydf lomb@pmw%noyl )-1

R R ey Bpyldes iy oot
20 ybJbedzoyd zichtenzoi c acid,

%—l[fi ?cygﬁ%ja crzaTaqnt ogfé%g‘g%m%pg'l-pyra%fll yﬂgé( ofcéualcfdanyl pyraz

4-[4-(2-adamantylcarbamoyl)-5-cyclopropyl-pyrazol-1-yl]benzoic acid;

£3¢ propyl sul fanyl - pyrazo
-5} propyl sul fanyl - pyrazol - 1-yl

4-[4-(1-adamantylcarbamoyl)-5-cyclopropyl-pyrazol-1-yl]benzoic acid;
4-[4-(cyclohexyl-methyl-carbamoyl)-5-cyclopropyl-pyrazol-1-yl]benzoic acid,;



4-[5-cycl ohexyl sul fanyl -4-[ (5- hydr oxy- 2- adamantyl ) carb
anoyl ] pyrazol -1-yl ] benzoi ¢ aci d;

wdad2§o3/0e91a3 ohexyl sul f anyl - 4-[[ 5- (di f| uor onet hoxpQ'F/eBawanm0454
antyl ] car banoyl ] pyrazol - | - yl]benzoic acid; 10
4-[ 4- (2- adamant yl car banoyl ) - 5- cycl opent yl sul f anyl - pyra
zol -1 -yl ] benzoic acid; net
4-[ 4- (1- adamant yl car banoyl ) - 5- cycl opent yl sul f anyl - pyra
zol -1-yl ] benzoate; nethyl

4;[& éyc‘?d’ﬁl)@@@f 54’ hﬁd-r‘!»t}@pXéianf‘an[y[l)égrbgngyl]pyrazol 1-yl]benzoic acid;

r-oxy- ] carbamoyl [ pyr a
23[43[11 K@@Wb@gy{l@rbamoyl) 5 propylsulfanyl -pyrazol-1- yl]phenyl]acetlc acid;

2§4{;£‘ g F?an(a%bf (la%)a t&@%?}?}ls&fagﬁqw{)yyyﬁ&gﬁ?ﬁo@é J acid; pr

an ra enz
444{cyel@hgxglcgﬂbgmyyléﬁpMaMfa)lyEpwgml ybndtlyd 1 s bdnizaio tidpy r az
gk Rataeby SEphray vk SwsgAubaRig iy r azo
31[4 Yadahlah@n20y1€arbdihdd])-5- ﬁl@pylsulfanyl -pyrazol-1-ylmethyl]- benzmc acid;

[ 5-cycl oheptyl sul fanyl - 4- (cycl ohexyl car banp yrazo
4r[4-_£ac§?p]¥15@ﬁ Z’Z@ﬁ%a);mqyl) 5 %)/ropylsulfanyl pyrazo}/ 1-ylmethyl]- genzow acid;

Al AETRO RS AT oy oS P8l Py azol -1 -

yl ] benzoi ¢ acid

444{(2,3(1@@@6%1@@@@&? Pamethy lrydonrenyhiplraedlf layhhenpnie acid| -

|
NG BB oAby Ssevclonenyl prascl Lyllenaioseits ) o prg
4d9+(%ﬂd¢rmwylcqmly41w®}5 ethylpyiafo MAGY 1R ORY OR8L 45

200 454 65 b

412%%§% anan ¢W9 %“R%b?Yﬁ@“%Pﬁﬁyﬁ¥ﬁ¥?%ﬁ9F pyrazol -
4- [yl(luaaaﬂmtﬁ@xbafﬂn@myilbﬁldﬂty%yrazol 1-yljbenzoic acid;
4%%&%{1%@2}%9 M&yﬁg%ba yllyyrazsol tl-%/l]&)enbz%}cyalmd yrazol - 1-yl]

44 5{téh 6&?%@@%&;@@&&@@»11){ -Pyrh RN - El%rcwdazol 1-yl]
Iuoroneth¥bgben20|c aci d;

4z{4{( 3@%@?&‘%?\’1‘%?@ -eysiahsrsul frnyg: p(msz MB‘P@%‘F ﬁylrl) 1

e Y8l IARSRE L ) g o g g

4p{ﬁawiaheeﬂutsuk%1yl éd(ﬁamimyo%adamntwhcarbnmyﬂ]smzd leyiilqmzm@lacid;
t abl

98 SO By 4 Qi AR SR BRTIRARAF

yHbemgbiaranilceut i cal | y-acceptabl e diluent or carrier. 11.

SRR L ST P R R Sl
mesty] Hi4-al Mﬁh@@ll@&baﬁ{o@pfbyéﬁﬁ)bérﬁyl&ﬂfahl]ﬁﬁﬁmuﬂ Iyf]benzoate;
methy?4 5- cyclopentylsuf'fanyl 4-[[(1 Igl 3%? g %gd%% gaaldamg#t}(/:l?ca?bsamoyl]pyrazol—
1-yl]benzoate;
4-[4-[[5-(difluoromethoxy)-2-adamantyl]carbamoyl]-5-propylsulfanylpyrazol-1-yl]benzoic
acid;

4-[4-(cyclohexylcarbamoyl)-5-cyclopentylsulfanyl-pyrazol-1-yl]benzoic acid;
4-[4-(cyclohexylcarbamoyl)-5-cyclohexylsulfanyl-pyrazol-1-yl]benzoic acid;
4-[5-cycloheptylsulfanyl-4-(cyclohexylcarbamoyl)pyrazol-1-yl]benzoic acid;
4-[4-(2-adamantylcarbamoyl)-5-ethylsulfanyl-pyrazol-1-yl]benzoic acid,;
4-[4-(2-adamantylcarbamoyl)-5-methylsulfanyl-pyrazol-1-yl]benzoic acid;
4-[4-(5-methanesulfonyl-adamantan-2-ylcarbamoy!)-5-propylsulfanyl-pyrazol- 1-yl]-
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12. A compound of formula (1), or a pharmaceutically
acceptable salt thereof, as clainmed in claim1l for

formula (1), or a pharmaceutically acceptable salt
thereof, as claimed in claim11 in the manufacture of a
nmedi canent for use in the pr%?ucti on of an 11 [3HSD 1
inhibitory effect in a vvarmlb ooded ani mal, such as
man. 14. A process for preparing a conpound of the
bfeRZo'i@lecﬁi (1) or a pharmaceutically 25 acceptable salt

t her eof "whi ch process conprises any one of processes
4alp- (éfadb)lantsdyarbwmyé)l $rpiopylstifanyl-paazi- 1 of]-2-orethokabézpic anO;

4%‘9%2!2'19% tﬁc%o%ﬁgen/ %984542162Plép Xl]-%zlgzth%lw)ensz &m NI Q

4aey(R- agirﬂaimlcailbarhx)yl)ei}[melﬁlttyle}'raZol nyB- m(mmmndetbfl)ﬁeh@w acid;
fgrrrula(S) 50R NN \\VRI N~X\/YRL ZA
4-[4-(adamantan-2-ylcarbamoyl)-5-(trifluoromethyl)-1 H-pyrazol- 1-yl]benzoic acid.;

and pharmaceutically-acceptable salts thereof.

10. A pharmaceutical composition, which comprises a compound of formula (I), or a
pharmaceutically acceptable salt thereof, as claimed in claiml in association with a

pharmaceutically-acceptable diluent or carrier.

11. A compound of formula (1), or a pharmaceutically acceptable salt thereof, as
claimed in claim 1, for use in a method of prophylactic or therapeutic treatment of a

warm-blooded animal, such as man.

12. A compound of formula (1), or a pharmaceutically acceptable salt thereof, as

claimed in claim | for use as a medicament.

13. The use of a compound of formula (1), or a pharmaceutically acceptable salt
thereof, as claimed in claim 1 in the manufacture of a medicament for use in the produétion

of an 1 1BHSDI inhibitory effect in a warm-blooded animal, such as man.

14. A process for preparing a compound of the formula (1) or a pharmaceutically
acceptable salt thereof which process comprises any one of processes a) or b):

a) hydrolysis of an ester of formula (2):

20 13. The use of a conpPCTdBRG08/000454



(3) into a carboxy group, wherein Z is an functiona
group capabl e of conversion into a carboxylic acid,

waooangpishereafter if necessary or desirabl e: PUT/GB2008/000454

converting a conmpound of the fornula (1) into another
conpound of the formula (1); i) renoving any
protecting groups; iii) resqkying enantionmers; iv)
form ng a pharmaceutical |l y-acceptable salt thereof.
15

O
_R2
/ \ N\R3
N
\ITI Q\
R220 X Y R’
@)
)
wherein R* is an alkyl or aryl group; or
b) converting Z in a compound of the formula (3):
o R
\
/' \ 3
N Q R
N
;
AN A/Y R
€))

into a carboxy group, wherein Z is an functional group capable of conversion into a
carboxylic acid;

and thereafter if necessary or desirable:

i) converting a compound of the formula (1) into another compound of the formula (1);
ii) removing any protecting groups;

iii) resolving enantiomers;

iv) forming a pharmaceutically-acceptable salt thereof.



