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~from hydroxy, |ower alkyl and

WD 2009/ 010416 PCT/ EP2008/ 058804 -1 | NHI BI TORS OF
11B- HYDROXYSTERO D DEHYDROGENASE The invention
relates to inhibitors of 11(3-hydroxysteroid

wiehydiiogenase. The inhibitors include, for pxarRPlNes0s8804

am no- | -aryl-pyrazol e-3-car ngyl ic acid
adamant an- 2-yl ami des, and derivatives thereof, and
are useful for the treatnment of diseases such as type
Il diabetes nellitus and netabolic syndrone. 5 The
invention relates to a conpound of formula (1): O N
XH,... M N "RL R3(l), wherein: R is hydrogen
or lower alkyl; R2 is |ower alkyl,
- (CH2) a-IMﬂBcHEO@ OF L BCHZPROESEEROYD T KYROGENASE
(CH2)n aryl , -(CH2)" heteroaryl -(CH2) . OH,
)1CH(CH3)C]—| or -(CH2)" OCH3;  or R and R2,
drvsarioniclatestty enbibiwroeh It B- mcﬁméfhswrheiyiehrcb Ogmm'lﬁb@,nhlbltors
f'uﬁdhﬁﬂe@fo'éexén%lg anfiﬁd@%ﬁ%y%ﬂﬁ%y@rﬁ&cyfzé 193 adiiafibhn-o- yl amides,

contains t i.ch are attach

SR SRk P el fore ke diie Seh S
fdrabpte®malhitiisSnd hietatiobic gindrdthe 5- to 7- menber ed
nmonocyclic ring is unsubstituted or nono- or bi-
%@%Iv'eﬁﬁﬂrﬁﬁlaﬂstt@a§M9§6dntdtlﬁ@$x%uﬂ£‘%ﬁ£endent ly sel ected

0OH, R3 is one or

nore substituents independentyy selected fromH,
hal ogen, |ower alkyl and | ower aI koxy, 20 R4 is

hydr ogen, -OH, -NHC(=0 ;o nis
1,2,30r4; WD 2009/01041 -2 and
pharmaceutically accept a Di abet es
mellitus is a seri'oug s that affects an

i ncreasi ng nunber of world. A

Federation suggests that by
wherein:

R, is hydrogen or lower alkyl;

Rz 15 lower alkyl, -(CHa)o-cycloalkyl, -(CH,)p-heterocycloalkyl, -(CHa)q-arvl,
-(CH;)qa-heteroaryl, -(CH),OH, -(CH,),CH{CH;)OH or -(CFH,),OCH;,

or

R; and Ry, together with the N atom to which they are attached, form a 5- to 7-
membered monocydlic ring, which contains the N atom to which R and R, are
attached, and optionally another hetero atom which is selected from O and S,
wherein the 5- to 7-membered monocyclic ring is unsubstituted or mono- or bi-
substituted with substituents independently selected from hydroxy, iower alkyl and
~(CH2)nOH;

Rs1s one or more substituents independently selected from H, halogen, lower alkyl
and lower alkoxy;

Rsis hydrogen, <OH,; -NHC(=0)CHj or -NHS(=0)(=0)CHs;

nis 1,2,3o0r4;
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2025, there will be a total of 380 mllion people

wor | dwi de suffering from di abetes. The 5 incidence of

d| abetes in many countries is escalating in parall el
th an upward trend in obesity. Serious

w&?‘r’ggéﬁlﬁ‘élﬁces of diabetes include increased rfSKERFPIB058804

stroke, heart disease, kidney2damage, blindness, and
anput ati on. Cardi ovascul ar di seases are the cause of

deat hand pharoraeeittivally a0t plg themes wi th Type 2

di abetes nellitus (T2DM [B. Pourcet et al. Expert
QBiaPetesEREAES R sERUGSILROB at atfbets &Y PrertQdngd nﬁrﬁb@o@?&ip?esacross the

aracteri zed by d creased insulin
a‘ﬁ‘b‘f‘gf“‘%‘f?ﬂ WSSiTFlewe 31 faIP&?H@POHBE@ﬁ%hﬁ%?afferﬁogssa%%ﬁﬂf grat by
r @3 pahete will benstotal of 380asillidni prgpik wmldmdeasféadmglf@smﬁabetes The

%Hﬁ%%g ogﬁ Irt]% mmﬁ g@un%}& id %ﬁﬂl{t&l’g (ﬁgk&%ﬂ%}l war trend in

I NSU non-i1n nt W
g or s debendent. T 1 1
fl@cﬂhdy ﬂ&uhgeﬂbldﬁﬁh%ﬁdﬁﬁl arﬁlﬁftdiﬁc@f Citﬁﬁ)vﬁbcﬁlaﬁﬂﬁeaseslﬁm)m case of

té{fr%%l c{% mor a%?‘%}%ﬁ?ﬂ of ggt(i)er}ltl n cﬁ e(s:l ?nne s ﬁl%%tl\%s B. Pourcet et

gcause € Serious
@ém@ﬂﬁe@ﬂEWepeugsgﬂ%wﬁ@%ﬁ@l heed to control

di abetes. The netabolic syndrone-is a condition where
REihbeRtiSchaxicbidd e réaitd insulid se;afenbﬂ end/foahﬂ @vpangd abﬂn:y of

S . ObeSIt ertri ceridem a
PR e L t% PG ST i SETH 7 oy B,
dlheveztetvo faghs MI@MUSsﬂhedﬁetiﬁepRndmonEmém duperdent, with the

NYLaF mapd of%%%hcs@@ffen%fr&ﬁ the]nonpmSL%S&Eiﬁﬁde%B fbrhn of the disease,
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em eux 2006, 444, 881-8

wagk oPod Bt Gl onsBgRin- dependepbiesimel ipS YfBDA) Becanse
Mt i sidio @ tcoadequenices) deesis Ganege @008 102BnirdBHal3eB] . Thi s
syndrone is often a precursor of type 2 diabetes, and

%t anlyg/mahpgyﬂxﬁin%%cbﬂdlhbﬁwus}%@@m%a@o%o@wn%%@ the

JANA 2002, 287
WP&%@ Rt P AT AP S AR LTt piofesterol, g
wpmmmamemeﬂ gefing gliosplotaniRi Hl Egkelstm/lN‘tgr Soc. 2007, 66,
35RO WIpeLDR ARE A/ BREOU A 200022 881 BOLCRauP ally. Am. Soc.

{s are use assess fic patie
Fbé@](”’oh g0 bod!H-okigse- %Wwﬂéﬁ@ D@ibfffé‘?c@’ée %Qﬂ%?%ﬁ%‘e”ol This
Sma ke @@récﬁrsﬂﬁaﬁfglﬁcez diabas! dnd Hab ﬁ1g&lm&:lﬁlenﬁﬂ‘ in the United

C osgm?%]:d g O/bé%%d Fg ﬁq Pleﬂfﬁ\élgei)_é) é’? 936],[ %?hﬁ %)%Yl‘[lé %rent that
abteb theymasd eli;llc sodlrginavioukd Heaydilsn E)gterl@ilﬂbftﬂ%nglor stopping

I@&Eglj}o eR&{dni 16 Wpahl Hatlefksdi abetic patients, and so
alternat|ve t'ests are al so used. One of the nost

FOTTE O ere o1 By Royrost il rahogiint Rofhepngt FifSand
gluood tdehhe: thid: arRusddiCammasure tirgdtly tBMInR9Q 41 gl8@K¢ in the blood

332 e %ﬁ@l Of%lf: b]odyl\{g Q@s‘bbﬁi toei @Jose Haphet. %O@Eﬁ the ievel of
200 bIoo lI's have

d
#F ﬂ ?_ﬁ gizfes)sa Eyés iselg ity g Pm“&ﬁl&aﬁhhaﬁ) "%PGH‘E Ritipnis: and
h@ﬁi&gﬂxam]be restwhieciisohsed s gittpgnes simuoy aljbryedsy lsabedpA,. test,

Wil tésﬁefPJe &Y févdg;f a},aoggﬁeé{a ﬂEr’nQ‘qoblﬁ o frelati BiBGa wuﬁ ho Y ®41cCane

avera %ucos‘é a resul

FIAABNEV8H-S308i A383dA 258 |-dr et el dtickerre Cévé’lﬁ%@ @9 352-355].
ReyBlbosd edlls hh@%@hﬂcﬁﬁé%pm&ff 120 deyspf ¢eedidngnd ey contain

gonq?ﬁgbl_a g%mhﬂ%* grfles \PrPgr%%mVEhr ytcgs?r a?edg‘%%t% ﬁ%bl%@?(afcv%%{)@ﬁaﬁon

correlating Wlth the average levels of blood glucose As a result, the HbAj levels give an

indication of the average levels of blood glucose over the preceding 3-4 months, and they

* do not fluctuate during the course of the day. The level of HbA . in normal blood is
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5% and the level in poorly controlled diabetic

" patients is 8% or above. The current guideline from
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&&:@RM |can Di abetes Association is to nain /Emtoliﬁ?osssm

eveI bel ow 7% This | evel corresponds t
nean plasma gl ucose | evel of approxinmately 170 rrg/dL
[D. E. CGoldstein et al. D abetes Care
on0Ioxmately §%, Ay B levsl impearyreaniroded diplpivpgesnas iaBoyor above.

STKJH duSredd duiicVRE B6k ﬂ_%_ﬁﬁﬁlerlganhtﬁﬁﬂ)ét&)ﬁsﬁicﬁhoﬂ Rcto@hintain the HbA,.
ese actors
A baaR 7o TR AT sen et @ & mien afibBa ERRER I dfappogpmacely

: ri7@k1$g/dlls Hod. Gvkidteini dt bl. dlidioes 6w 2004 21, Hég1-8178].

generally ineffective in controlling the disease
"f‘r%ﬁhfent JNEDDM e Rall} %fg@ﬁ Vmﬁfwéiig}iﬂ hsé, %%@zﬂf_@r@:ﬁé‘t and an exercise
avai | {f}gfis %gcl ud| nsg sulin, %kﬁ

HiPF By e Bstorsre phsealy EROHIHITR AR etig thincrged 1
ansaliogsesy riakscsshoialR Rﬁﬂl\ﬂlabdtnskblt tres arclgeneaky ipeffever ial
UonlDBRE ' RRIATIES THAY &r Ordi SAYR 0 &% freg 15t EBlel cluding

an ongo?n need for new drugs to treat dia etes For

dnamp metformin. spkienylyreasagragiops éhl?%?édléaéﬂ{mt -1 pppigeuss and

froust {W@hﬂﬁt@ﬁ;ﬂﬁo@k\féﬁﬁs%&r&l QY tese treartﬂerﬁsl it ge) dﬁﬁﬁhﬁf ges, and there is

insulin sensitiyvi al tissue tformn
émgmnﬁn%gl ?ﬂﬁagﬁﬁﬁﬁ%?%%ggﬁéb i ncl udi ng an

|ncrease in the synthesis of glycogen, the lyneric

fFoF prarepla sofiirels lgpuelrstivy agentthtaeiuem £ awngm@lsmﬁéh%se levels

%a gﬁhalﬁ&gche BSuleRBlitividy, of%gﬂq;hem tibsde NBf eSO hiasdnumber of

ffects on linpi MAth avor abl e
A8 ve GrinEnRan st P Ralrfics Soplish W IGHAREE fom i
ratifboglndose i etatts! [RoArled Bonze Rsugs A91hes Suppe il SZ%fMEt@erm also has
HaplRsl @f’fe@{s oﬁﬁrld profi8! WK Fveesler&ultFon L2186 5B 2 S

ver over a e
SR BORTis oy PeadeheB Rt e o VR Bl Sigpol and
atiglychANK [$90 Inzu2 & JA ROOBY2,a28d, 260 FEoweser2@ver a period of years,

%ﬁ&ﬁl@ﬂdﬁggels %s foégﬁ%g]egsc{ﬁ &%BEIB&IW 2 15% 29'1 Qb@ @Rd there is
I azol 1 al ne

are activataors t he nucl ear
COREREBHLY aélﬁfes&fpgB%Irs%tmep?fé?rﬂl@%ﬂ%act i vat ed
receptor-ganma (PPARy). They are effective in
IThdhzolidigedidreotre gltisaase of thy @hdear remplot pabris@hé-podidarator

?g%a%?gﬁ%egfo mw:&%&#& é)%: z%?e @};@%g@é&cﬂ% Hl&%lu%ﬁ&)se levels, .
2a¢ ﬂwugﬁ&;@mh@m@ atyry g-éitgrgnar CrEay nguin rggs;imce in skeletal
Hhisele [STid A, AeStiN ESpdresin iR e Q Ppie Leek, 10307]. Three

?P%@gl?gf&ﬂﬁ?s héit & eﬁg%lg‘é eseé 19 ! ghethlp therﬁliu% nggatesfoBr the treatment of
dfabhtepbittone msubyequsstuemthdﬁh@n bwausemﬁ hcmmsﬂa@p@m&/ dfe two

QﬁH&?ﬂ BRIV &@gg %ﬁ)gﬁ&@oﬁ@eﬁid@fb zw@ ar@efﬁc@efﬁeéduv@ blood
I Mar Mé’kn@levéggbﬂa %%ngrgg | evﬁ(%lil deglxzarp Spm Investig.
Dﬂugﬁt)ﬁ)(g 15, 2B8-156; R2006rcetlds al. 2@#25;@1: rerPopiPoat 2096, B, 379-

%ﬁeﬁgwg& - FPCEHE 59_*5 ?gmgth! n%%g@cl bekdre Rl gfﬁ% 4QLd; [G. Boden

ver erio s IS require eore

i M- épne@e i s aadens diead Vﬁﬁé%ﬁssoélﬁﬁ Zhany Ap
iudzolidinadi@n@newepiaadinant age associ at ed W|th the use
of

Sulfonylureas bind to the sulfonylurea receptor on pancreatic beta cells, stimulate insulin

secretion, and consequently reduce biood ghucose levels. Weight gain is also associated
with the use of sulfonylureas [S. E. Inzucchi JAMA 2002, 287, 360] and, like metformin,
they lose efficacy over time |R. C. Turner et al. JAMA 1999, 281, 2005]. A further problem
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t hi azol i di nedi ones is wei ght gain. Sul fonylureas bind
to the sul fonylurea receptor on pancreatic beta
cells, stinmulate insulin secretion, and consequently
reduce bl ood gl ucose levels. Wight gain is also

VB H9ePRE®d 35 with the use of sul fonyl ureas PSI/EE008/658804

I nzucchi JAVA 2002, 287, 360] _and, |ike metformn,
they |l ose efficacy overtinme [IL C. Turner et al. JAMVA

aeng&ﬂnter&pgl atierfis frk:‘e[t&f'ﬁfth RRIR BRIV %99@{!&&9&[]1@ Salas] J.

Pﬂ”éé% 9\%8/ 58804 -4 of a,)gn encount ered’in patient
Ug fitdh A9 Kee 2900 < 1ifsgdl ycenia [M Sal as

. and Caro Adv. Drug React. Tox. Rev. 2002, 21,
2@@:53&(7 }s.an Adubibooé thessnzmnd aphd gluorsidate, Whe:héwn@ysm)wn
aalpdlaamgld&%alcga Rx c%b&,tar&tg,-@ahﬁe Hne. ?ﬂf&%@&é@éﬁg@ﬁ than

conplex c Qﬁr%ﬁgsmt I.ntestine
IIBG\%‘F“%‘F Py @5&@ QP FFPses Hieting KiscemfarbaA divahes which
arfénil¢adcatdeelscomireatibmal itdiss ¢ E bhizticcahpirdi 200 ey, 360)
which often lead to the discontinuation of its use

[.fﬁtho%%egﬂ,\%y E%'beér%r&gg Zor tg«,st?rean?h@m of d?lb%l Egﬂg eruﬂ'gger of

pprov he treat nen
RGP FLHBERS 6P MY PUFCHCHBE REAE ST iniraly there remains
ot eed tolinugs naw eompoungls éstahtiatathest offiidbatek Yt hdshekrtly been

rms%mF%E ?eggtsboq tﬁe”&ﬁ? Fetd Iﬁggéo%g gpo%tﬁ'{lg§%§t%{iy %xgmate that over

treat men recen

dinag b dedine fstratn iptlee beé%@ﬁlltfgnmnwﬁ élabJrﬁcmﬁen(s intpeengiive of whether
RROSREE béiNetrSkattyith Sidh, c@tylubal, AMrmid, ofthsuln FEE. EfdBnan
.S ﬁ% 25?'615 gg f cel | functl on of diabetic
5@? COTES |§ ti've 'of whether they were being
treated with diet, sulfonylureas, netformn, or
ﬂmemomblf RrgeRor ity ineatrmeVist disbEtes whiz be, reGived Spuct5]tention
fé&'i h?drbﬂjfs&?&dﬁgﬂydtr@nﬁieﬁiﬂ%qq@ HED@} &@@fo?&amplel\/l

W Tl bt et Wy DT St cortyees
tlsfeledxﬁ@mn@i errphanelvh coriénl (gr ehydroc@picasterbmyviesbriichsicrgse in
g@cﬂ:ﬁts) [Gordd? 15%%%1&@3’[!1(0% mode r@dﬁc@c{%ytﬁg a&r@ﬁﬂ § g.rxd and 1t has

at al YZeSs the re ction of t.1sone to corti
BHVPYES? incpasd %Vregr‘i’é G0 FFATTICHED ST OSHE DT Fpereegant s) |
@mrbm@gknelsﬁ [ Kaafitand A, GapdkdChoeaisae209t orhd cEe-747] . tahRcond

A R T e
gridetned geﬁtégh tg cprysonch AR ereney ! aVAIOWI'b%RloﬂY el @amqaressed in
Sitferen? ﬂ%ﬁes 1@3-1—18133 &gty exp?esﬁ@?@&dmnﬂﬁi lleﬂlrﬁ%-sue]s- mdudmézhver,
r oxyst er oi ena e
M R o I PR ARNRY SPRSwien bpertploriccld arge
@@ﬂt—‘ﬂ: sipheas klﬁhef aeldpylmsl HalleDP pvevhatrtledgydiagaf @irisol to the
ﬁ?ﬁ%rﬁﬁ&ﬁﬁcdz@ recgﬂtf)rf ShEBfdd SSHRS N, &vg% thend o hikociated
resse nber Ofﬁjtl ssue}zt | ncluding |1ver,
&5"%"6’ aP]%i‘ﬁ?PtB’?‘ﬁ?r OCQNkteP eicf(S i%@%z is hi ghI y

expr essed in mneralocorticoid target 25 tissues,
Sooh sasidenarieyn gasgedt orice, 21 8sHBDA spralbvlémita stuties in humans,

P O he ﬁgfabhﬁﬁl po&éﬁ a6 th@lnﬁ%%f)&%@ 1o %he treatment of
ece efects In this enzyme have been fou é
t?gé‘&gﬁﬁsd?‘g-}“él&

Expeniments with transgenic mice indicate that modulation of the activity of 1 IB-HSDI
could have beneficial therapeutic effects in diabetes and in the metabolic syndrome. For
example, when the 115-HSD1 gene is knocked out in mice, fasting does not lead to the
normal increase in levels of G6Pase and PEPCK, and the animals are not susceptible 1o

stress- or obesity-related hyperglycemia. Moreover, knockout animals which are rendered



with the syndrone of apparent m neral ocorticoid
excess (AME). There is evidence fromtransgenic m ce,
and al so fromsmall clinical studies in huma ns,
that confirmthe therapeutic potential of the
inhibition of 11[3-HSD I for the treatnment of 30
Type 2 Diabetes nellitus. perinments with transgenic
m ce indicate that nodul ati on of the activity of
obest (@ Mbigh-fat digt hakiesienbiastly doveir fastgagleense dewlls then sweight-

 matdhed lcéﬁtﬁ‘élﬁh%Y aKQtdléhgeb %t RELBLE! V& SyycﬁgrmUSEq@w 94, 14924).
en e Is knocke
IETRTY Gl it Bk PR lel e SRR e® HAE wBle insuli

serisitivitevaldghabsdbRasee INOVMPEREKN anl Jt Biel atfienmal@01a2é6, 41293).
Thﬁ %ffecct Lﬁ%%%@ﬁekge&&éﬁ? th% 51 lptﬁﬁ £ g quR %§ 'hg%’ als§ lb@érﬁ gtudled These

cem
trarpsgﬁly@ rn@ge glsp]glvﬁgg@crfstﬁseg H,BgEﬁS]P h@ctg/pté(tm [pdipase tissue, and they also

exHibig msf:érglaéﬁehixy LvawAris haotiakd vitHiHe SeetdRVie lsgndrbias. Levels of the

- matched contro Kot,ol ev sey et al
coflE ook, R SEroo o GaBere Gaic Rbaf) I ying I gt Fee had
inckaasacilovals of aesitg \espealadly wWiee ronf aolugla {4t dldhaMa:el fnqb poVefat diets
We}eJ Fg’e&aﬁce it %nd'%%ﬂsﬂhnéﬁ@s Lhd \élsB ysho@@(fj %JcH@éJ%ﬁolerance and

) rton, et
msalﬁsre&&t . Mappgakpetrabfeiegee 89%1 é%r?éééh ng the
, 11(3 HSD1. gene in mice has al so been studi ed. These

eni ce dis ase (
The 5 e Fﬁs (% y f nmg di Ib%ls (:)e&)etcf’jl }é éi@ﬁ% Cfmt()ﬁgermé | & 8HISCP% gengse, inhibitor
carlgroselons hatselrenystudwdcin 2 sumberoefi maéldtrwsuh hupgns. In one study,

carPBloaBIBhd Gas WA Wr%ad lePrEhSrek it Mole %@&;t irs @5t ®HGRSity, and this
were i ncr d in adi pgse tiss

e, but nat i
incigts WHHOE 28 s e 43 BERRE EEpss RipdpDus | (R Wallter et al. 1
CliesihelthdlyMwasni 998, 80,5 §5)- Iratnothieettudkdeaedsed glnnose production

an(%j%g'gg%ol 1? Eﬁsresé@{sg t&éﬁ?{%&lycﬁgﬁgnge %ge observed in 1abet1c but not

into
headihy Su'llﬁé%(R - Pelrasvameb J Hlin. I\JEIWQIEM %faba¥0038§$ e%éb Flﬂally

carBBolodO das k@l )e niﬁﬁ@v@tzé five fthetioR€n MEAItHS) @Skl Mén and also

in (o NSRS DB ChaRR oqtiooth Disieod 104, 67

trials in hunans In one study car benoxol one was

A @R of Bod- s%g 1tb1@°erl‘3}?q{SI5‘l whel S ﬁgﬁz Ha(Jé uéénradenuﬁed

sensitivity, I ncrease was buted to a
inclydmgeglyeyrihgfinie ﬁﬁlldr abigliqeddend r‘@ﬂ%ﬁé‘?’i‘%‘ﬁ’e( E? additiqpg pagmber of
sel@hv@hnhlﬂltors GfllgB Pﬂdidpfhﬁva’lbben MahdbinchOBp, ch8fodeddyrhplic acid,
n,another, sty ecr cOS rodugt i on.
ﬂavé’f’%e Tlvéfogiyrlﬁvan e nse %mél egcag Eg i g h ajiqcilocrmola 3900 142,
200cipd . v“e<$. Sehveiizdret achgl,ltCeﬂoEnddwadﬂt 2@0332113% détts (R C
Andrews et al. J. din. Enocrinol. Mtab. 2003 88,
285) .. Fi ha carben found to. inp
A negdsrists i % Attt thsFPiPTs: %af 132@313?&%?@ iR SR sﬁ%%cy for the
treatrﬁeﬁty{ﬁédlgeaéeﬁbwl as ol exfnplBangee) didbesds. melting. anNainktabolic

b, 55 AR e V) AR 50 e

lessthgreatopehMdent i fi ed, i ncl udi ng glycyrrhetinic
acid, abietic acid, and carbenoxolone In addition, a

o RS B RS BB B 00 v Been



fl avanone and 2'-hydroxyflavanone (S. Diederich et
al. Eur. J. Endocrinol. 2000, 142, 200 and R A S.
Schwei zer et al. M. Cell. Endocrinol. 2003, 212,
41). A need exists in the art, therefore, for
11(3-HSD1 inhibitors that have efficacy for the
treatment of diseases such as, for exanple, type |
di abetes nellitus and netabelic syndrone. Further, a
need exists in the art for 11(3-HSDLl inhibitors
having |1 C50 values |less than about 1 M In a first
aspect, there is provideda conpound of fornmula (I):
5. ONI H.,. R4 NN - R3 R2 (1), wherein: Rl
i s hydrogen or | owef~abKyl Ny gr al kyl

- (CH2) n-cycl oal kyl , }( ) Hhet | oal kyl, -(CH2)n
aryl, -(CH2)n _heterparyN;RI( NACH,

- (CH2) , CH( CH3) (G#) 10CH3; or R and R,
together with th tomto which they are attached,
forma 5- to 7- ered nonocyclic ri(hg, which

contains the N atomto which R and R2 are attached,
mﬁ%@%; optionally another hetero atom which is sel ected
romO0 and S, wherein the 5- to 7- nmenbered
. monocyclic ring, i s unsubstituted or nono- or bi-
RI@J@?@%FBP&HN%FgﬁwgubStituents i ndependent |y sel ect ed
from hydroxy, lower alkyl and -(CH2)" OH, R3 is one
R, Br lwore akyb s(GH)eatcdoalkydieieHgehetespcsddadktl ed CHppraryl, ~(CHa)o-

. ' : : | I k R4
het g RS (Ut 2RO RS IOR IUCIBAGURIT 2y s

. nisl,2,30r4; and pharnmaceutically acceptable salts

Ol t hereof. In a second aspect, there is provided a

. process for the preparation of a conpound as defined

R; alxbR g tapether vith tlge N aoor eachiclothep reattechedolorm ade tof-dnegpered

moh@cyfcﬁé 'ﬂﬁlg,aw(lﬁéh) cttainOtR* NNdom to which R; and R, are attached, and
optionally another hetero atom which is selected from O and S, wherein the 5- to 7-
membered monocyclic ring is unsubstituted or mono- or bi- substituted with substituents
independently selected from hydroxy, lower alkyl and -(CH2),OH;

R;is one or more substituents independently selected from hydrogen, halogen, lower

alkyl and lower alkoxy;

R4 is hydrogen, -OH, -NHC(=0)CHj3 or -NHS(=0)(=0)CHs;
nis1,2,3o0r4;

and pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the preparation of a compound as
defined above comprising the reaction of a compound according to formula (1I)



NCL R3\ i (Il) wth a conmpound of formula HNRI R2;
or the reaction of a conpound according to fornula
(rrr)y 0 OHRI NNNH R3 (IIl) wth a conpound
according to fornmula (I1V) R& NH2 (1V) wherein R1,
R2, R3 and R4 are as defined as above. In a third
aspect, there is provided aswonpound as defined above
for use as therapeutically active substance. In a
fourth aspect, there is provided a conpound as

def i fed sapevre4rs the preparation of nedicanents for
t he pragph s or therapy of illnesses which are
cduded by drSorders associated with the enzyne

I'Thet &lhydr oxyst eroi d dehydrogenase 1. 5¢ In a fifth

asplect, there is provided a pharnmaceutica

R?}siti on conprising a conpound as defined above
and a therapeutically inert carrier. In a sixth
aspect, there is JPovided the use of a conpound as
defi ned above for the preparation of nedi canents for

with A o8& brnflla PAGQRY.! axi s of diabetes, obesity,
eating disorders or dyslipidema. In a seventh
aspect, there is provided a conpound as defined above

or the peaglien efs compaiedpreatdinedp fermails (Hat ment or
prophyl axi s of di abetes, obesity, eating disorders or
dyslipidema. In an eighth aspect, there is provided
the use of a conpound as defi ned above for the
preparation of nmedi canents for the treatnment or

prophyl axi s of diabetes Type Il. In a ninth aspect,
there is provided a conpo O#is defi ned above for use
as nedi canent 7\ R1
N, PN~
N H

4

with a compound according to formula (IV)

(IT)

R4

Z||Il|
I

g av)

wherein Ry, Rz, Rz and Ry are as defined as above. .

In a third aspect, there is provided a compound as defined above for use as

therapeutically active substance.

In a fourth aspect, there is provided a compound as defined above for the preparation of )

medicaments for the prophylaxis or therapy of illnesses which are caused by disorders .

associated with the enzyme 11beta-hydroxysteroid dehydrogenasel.



for the treatnent or prophylaxis of diabetes Type I1I.

In a tenth aspect, there is provided a conpound as

defi ned above, when manufactured according to a

process as defined above. In one enbodi nent, provided

I's a pharmaceutical conposition, conprising a

therapeutically effective gpnunt of a conpound

according to fornula (1), pharmaceutical ly

acceptabl e salt thereof, and a pharnmaceutically
In afifle pipeti thersas pravided) pharmamstitieal cemprsitionemprising i agegpound
as dcBindd AN QLY Eﬂkraﬁk@@&ﬂl Dehetli @hgkes, conprising the
_ step of adm ni erlng a therapeutlcally effective-

. d accor

in &S5 s Qb7 df PP At & cf o inRs Bt gpord for the
prepatticandt mediceeahts foe tleofreatibe qmpscmwlamsmf dsahdtesechiceity, eating
dm&ﬁ%%gpﬂgmlp%§ﬁpf 11(3-HSD1. In a preferred

di scl osure provides for

phar maceut i cal ositions co ing .Cc
In Ve, Fr (thfare ° s Y e ﬁ?f&%ﬁ@eﬁ? ,dggﬁj S for use as

medicaegit Fbi theswdduneiihar pophiiindas ofirdiabetesf (bhesmja eating disorders or
dw#ﬁﬂe jgors of 11(3-HSDL. It is to be understood that
ern1no|ogy enpl oyed herein is for the purpose of
descri bing particul ar enbodinents, and js
In ameightfieapach Berelis mrevidry. thewse RER coglﬂ)?%@%defgw above for the

prepRithRdT medRiness fantle FadtBichedrprophyiaxiror diabe@siTypd BNt
to those described herein can be wused in the

tjce f
In EP a&gect 3:[‘161‘% ?E é[lor&]/%é‘ﬁ éop'g)oll&?/ gg]aaérfg‘lg% 3%\/(“%&?{: ?{e&%dﬁ&illcament
for ﬂ@ trgpifent progropindaxis phdiahptescowpdlund of fornula (1),
the substitutent R4 and the substituent O N NN
In dNteltth as'B@ct/ thefbR2 @beided ansmipbukhadefinae above, tWien manufactured

f d way, th d of
accP G RoaR o S SEBNEr csented by for mila (12) N

R&A HNNRL R3 R\ (la) ) - o
In one embodiment, provided is a pharmacentical composition, comprising a

* therapeutically effective amount of a compound according to formula (I), or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

In a another embodiment, provided is a method for treating diabetes, comprising the step

of administering a therapeutically effective amount of a



wherein Rl, R2, R3 and R4 are as defined above. As

used herein, the term"al kyl" neans, for exanple, a

branched or unbranched, cyclic ("cycloalkyl") or

acyclic, saturated or unsaturated (e.g. al kenyl or

al kynyl) hydrocarbyl radical which may be

substituted or unsubstitute Where cyclic, the aIkyI

group is preferably C3 to 12 nor e preferably At
cormpayndresasdipg &f formplay)or a rhagraceyitaily aggeptablesalt theﬁ@f toa
patddnk 3 negdl thefeof's preferably CL to C1 O nore preferably

G to C6, nore preferably nethyl, ethyl, propyl

Thé HlSHP%?% Is cf?lrectlsi Rpﬁlﬁf}?ﬁ’tl)l)s'of bv%lqzsc[)%lg }rpéjgﬁéfmeﬂ LRPYLMlenP the:
displenrepbise? b5 waceuﬁce PR FiRgS w"ﬁjéﬁm,gwogwaunds of the
forimst@nds yell, as wharenapeicell misdcgptatdlt kalis. fhdrtofy\ihlat arpaseful as

lmﬁggﬁgaﬁngﬁy)ﬁherefore that the term"alkyl" as used
ereln i ncl udes al kyl (branched or unbranched)

S t.ut ed ched br anc
it s Pl e enRle g MRLE 16 s plpp O M
des(ct:blag ehréiguler erumlaﬁ@ﬁ@agﬂ Is it jrggneipd tqlmlaﬁ@mdl'y lmher although
anyinBihads B&ddes ahd slabsialstsithiddh od kqyinglént b hanciadrilsd herein can be
use IR FRNFRE pr SYFAR S borRIhE BEGRITAAOR 8 ces an
Kers P red ey enyl cycl oal kyny
Hmﬁﬁ@b§%b@$7 %@%@“kycloalkynyl A preferred exanpl e of
cycl oal kyl i ncludes cycloal kenyl. In a preferred
It iepdefigicdtnit,,in tHeecotnpyohdall fkyrhila Gl the substitttent B andihalshiystituent
be substituted with one, two, three or four
substituents, wherein each sub$tituent is .
|ndependently, for 10 exa %droxy, al kyl ,
al koxy, hal ogen or am no, NynVessHothermﬁse
specifically indicated. EX | es; of cycl oal kyl
noi eti es include, buksare{not Nimted to, optionally
substituted cycl opr op.ylt iRBnal | y substituted
cycl obutyl, optionally stituted cyclopentyl,
optionally substituted cycl opentenyl, optionally

aremwhéauﬁgglep &%hgl}ﬁﬁﬁﬂéntl e ional l'y SUbSt ituted
cyc

exy eny optlonally substituted cycloheptyl

d.t h |
o SRR b ST BR P  BhREh A i 10
cycl opropyl, cyclobutyl 4 cyclopentyl and cycl ohexyl .

Fur.t her preferredcycloal are cycl opropyl,

cyclobutyl and cyclo et B MRy '
"het.erocycl oal kyl " aen tesH al kyl ring,

wher ei n one, tmo or Ahreaef t ho. carbon ring atons

are repl aced by 3 ergdat om such as N, 0 or S.

Exanpl es of 20 he ocycloalkyl groups i ncl ude, but

are not linited to —morpholinyl, thion@&bholinyl,

pi perazi nyl, piperidinyl, pyrrolldlnyl azepanyl ,
“mhemﬂahygﬂgﬁmdauyknamﬁﬁhabﬁkae. The heterocycloalkyl

groups maybe unsubstituted or substituted with one,

As h\é\é?i Rreih MhE Ger U«'Q@}‘l*’ 'iﬂé%% 9for' é@%@qwﬁﬂdﬁe@ %f 8R4r&tthed, cyclic

. fro t hyl ﬁ§ xyl, an Pre err
bt W assrly P, & Sl o e B hygrocarbyl
radjpgk mblidhdinay Ibe swbstyatesi| orapabubstituted. Where cyclic, the alkyi gToup is
preferably Cj to Cj,, more preferably Cs to Cip, more preferably C4 to C;. Where acyclic,
the alkyl group is preferably C, to Cg, more preferably C, to Cs, more preferably methyl,

ethyl, propyl (n-propyl or isopropyl), butyl (n-butyl, isobutyl or tertiary-butyl) or pentyl




10

15

25 tetrahydrofuranyl, optionally substituted with
one, two or three substituents independently
sel ected fromnethyl, hydroxyl and hydroynet hyl .

“gﬂﬁégﬁ&PPreferred heterocycloalkyl are nDer@ﬁiﬂ%&mﬁwm4
|

nmor phol i nyl, et hyl pi peridinyl,
hydroxyplperldlnyl hydroxyne{hylplperldlnyl
pyrrolidinyl, nEthyIpyrrolldln
dinebding pyentdlendiseptntylhyers pyqf@‘abiy Ipsyiest- Gt Wil reyappreciated

%&%Wﬂlaﬁﬂgte}ﬁt“ﬁﬁzﬁ’ dt @f-dmanw mci%@es’%ﬁ(yp @ﬁ%dﬂ@& 81 thbranched),
the ter

GHOABF ST anc e B e alicey RaP s anpranehed.

wobsitutedileehyl @renchad wemyiramhed| digmyl jbrinydicdoamiiyhnched),

égﬁg@!ad %g%gf &)@}ﬁcﬁ@a gr e!?%caﬁ >gﬁ>aﬁ<gt<y+bsg{u9¢a%&@
émwk@wlowsfﬂ@t@éﬂd@éke abiynylamnd SP‘éSUB%t gickpligmyl. A
seifesdcanplebf bRddaidyl metulayd Gydﬁﬁlﬁ@}yl ‘(n-propyl or

i sopropyl) or butyl (n-butyl, isobutyl or

trﬁ %ﬁ'e?{lryed %b\éldar?enlttthgmv% doﬁﬁﬂ?’?noqaf% &6 QhRdalhng" sﬁgﬁﬁlﬁed with

sed herein i'ncl
foBe, teRhFeST foqr@mtt@nwywhfr@ﬂéﬂ@@éswemw dencpdently, for
|e§éﬁﬁlﬂe,&1yl1@ﬁy |all<( yhLBRe ediodén siHkian G} othe QW8 specifically

Syl cCbr anched onunbe anchelh, scyel.olonetal Y bponay
Wﬁlmﬁ@m aptiorglly yatsttuesdeayalokytly bptiothlly bubwkituted

abdy enﬁ@ %pﬁ@ﬂa']l? @%&tiﬁlt@@@%@%ﬁt&ﬁﬁ tcﬁu@oﬂéﬂy@uh%ﬁﬁt@& ¥yclohexyl

et ;ﬂﬂ% ‘%Béff‘@;ﬁ}'; lohe glnexanpl o Y gufbs%tgl\é%(f)‘faglf%@ﬁ and the like or
I‘Elblcd;é Wh}thrampbc@wy hmﬁqﬂ])ﬁyb teryin. Pigeried egclbadkyd bre, cytigropyl,
SR S HopdRa M R AR, RSO e dbcopropy
sFclefryl 2pd englebenle phenyl, napht hyl and the like. A

preferred aryl groups is phenyl. The term
"The teemOakytocycl@dliofieddaiotds A cgdichlkyitingd whedetnhoret tveror three of the

| %%%Eg ?m; %%%&aﬂ%@%c | He?er?é%f)mtlhgﬁ’ o BP‘? PI%£ of?
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tons One ar onm

havr%gcl@ﬁﬁlg'l gropps inclyde; tmlnt &% nof it toe W&Pl@ﬂ#@ﬂs éﬂll@@?@éolmﬂ
? fﬁlzﬁiyl lee@mﬂylspyﬁ&ﬁiuﬁ;e @éﬁhﬁgtetﬂaﬂﬁiraﬁ]@dlﬁl Hed thg hEE; The

roa

h

th{%y%%kya) %rolugiﬂ'ngg E%uwu{qﬁ%gte%r %ubﬁ%nl‘u%ed M%tcheone oeor three
h@tsemats yidepemigptiesctadfedn atsthyb hm@wﬂemé lhﬁéﬂovmﬁlé]d Preferred
hBd bdbupd 4.8 Mﬁhohnty}ﬂ@lpeﬁamwhfgﬁ%oﬁdﬁbﬁtaz&paﬁwaid
prefe aP gne or tmo subs ent s suc

aturanyh joghepplt YHS}WW OBS AR YF 1 rﬁ%ﬁ“@“&‘iﬂ‘%ﬁ

aideyéndeﬁly fBleateR Moy mEthyb hadroyil asd hﬁchnyﬂmthﬂlf‘ﬁﬁ&ﬂr lpydferred
il oo KO L QiR BR R A0y Bydliil, |
BydREPiReEinyl deidpasrBipty mRrsinbryaPldiaps piethyinygrolidinyl,
aﬂﬁdﬂ‘i)ylp)&fﬂliﬁﬁﬁjﬁ 'hb@ﬂb&dfmeth@@@ﬁohcﬁﬁylﬁdzeﬁdjbsiﬂ&thtrﬁﬂrdrofuranyl

am no- carbony am nocar bonyl -6 al koxy, nono- or

g g s B ot it s
orclig OlaﬁlCB(@%ysaﬁﬁéﬂeé Pé grsprureied e-g ket or H]@!"@%{ blexpepdprbyl radical
(heBiradalfiQyMic 16ker@illyl group is Cs, Cs, Cs, Cs or Cp, and wherein said acyclic
lower alkyl group is Cy, C,, Cs or Cy, and is preferably selected from methyl, ethyl, propyl
{n-propyl or isopropyl) or butyl (n-butyl, isobutyl or tertiary-butyl). It will be
appreciated therefore that the term “lower alkyl” as used herein includes, for examplé,

lower alkyl (branched or unbranched), lower alkenyl (branched or unbranched), lower
alkynyl (branched or unbranched), cycloloweralkyl, cycloloweralkenyt and



al koxycarbonyl d _6 al koxy, carbanmoyl C -6 all coxy
and car boxyl Cl-6 al koxy, preferably 20 hal ogen,
hydroxy, CJ-6 al kyl, halo Cl1.6 alkyl, C -6 al koxy
C 6 al kyl sulfonyl, C -6 alkyl sulfnyl Cl-

WARNYEPAS, ani no, nono-C 6 al kyl substitut edPCé‘iW]ﬁBOS’OSE‘SM

di-ClL 6 al kyl substituted amgo, amno Cl-6 al kyl,
nono- Cl. 6 al kyl substituted am no-Cl _6 al kyl, di- d 6
aﬂy&{yllowenb@hﬁt 'Udsadwermu@bcaﬁ @nahddhylbe stibstiti0ed el b@dmy;l

bst
GO e S A0 I a el et
@Yamﬁhﬂdfydﬂmdra@éﬂlyﬁmﬂ@tﬂhl enyI fur anyl ,
pyrrolyl, imdazolyl, pyrazolyl, thi azoI yl,

iAsebdd l@el&hythe ten@x‘&@m rMJ:ans,QéiﬁcEﬂdaﬁ@C& a/ kubsﬁﬂﬁke@djr@ﬁﬁibﬂmuted '

n I IR
RAeREe DY parRF bholhi Hasmal R ! oMy PG bt and the lice. &
petferaddaiylafurmaisghengdyr anyl , pyronyl, pyri dyI
pyrazinyl, pyridazinyl, plperldyl hexahydroazeplnyl
FI'hB edrahs ‘h@%foar}ﬂm klBROb# ﬁ%bmbuiaﬁbﬁmﬁmﬂky kroups, means a monoqrchc

SE BRI AT 2woior bk BT o esg Bl 5 piviog one. o,

| mﬁz@wmﬁ?m@@ n@q:qtqdyftom iNs 6% @I!Fh&rﬁlml_gtmauqng g dtoyik being C.
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30

gﬁ?g)g;‘gip%l%@ yirbor{]?tgﬁlts Bf/ ﬂrhlg 'h)E;ﬁéfoa iy |aﬂl e, repiaced with a carbonyl
§ERRoXES liiq%rpm&vﬁmé e%eh e sup %{tﬁa Silgpgdently with one,

' p\hdi hva ltiazé mbk;umétds (paé‘ﬂ‘.l@blly mﬂe or #vo qnbaﬁwneﬁdne:t E&r@adyple,

L,
glbg‘%g %lﬁ%egf o seﬂiglél ?é{ @ eéyé 103 subst yps%lforépd Ci-6 alkyl
igithio, graimer &g (e allyb mosgappisubsitgigd gmino-Cis

Sﬂtgﬁhitﬁougﬁhﬁ a@ﬂg@afhﬁnoyp mefrRE abhlysubs@tuﬁatamm@ Afninocarbonyl,
stit

BB dorp iR g otipe e Ak ARy gy mone- or di
a"‘@‘”mt‘*@ﬂml@e'@bosub%m ke chydrey uBsudbioticerhoad, Gty

§M’Q§x‘i ta!z'ﬁ et and B&HM}H byt ﬁﬁo%&%%@l @4}@(0)@', Cis

58 )82 hal ogen "at.0
ﬂ]gr ﬁ;(O f’ﬁpﬁfg C‘&B ﬁ&%oggmﬁ% ﬁm 6@({) , preferably
hﬁlbgdnu brdmm Byd alkvidmycg@ng ot G srilogy, g o eyl silfokyl,ad s alkyl

Od: aﬁ i 0, 01)1(1)5110 Ch¥ %tﬁ&(ﬂed amino, di-Ci ¢ 1
o Why&ﬁoﬁaﬁlﬁ %xyg.}(ﬁ;qnerrlg éﬁ?@l&gésﬁnetéé gl%{n)g 8; ¢ alkyl, di-Cy.6

. glavibakaingtehydib- C;kéeﬂlmheﬁtrtﬁ ea@anﬁbdkmoﬁa! &Qﬁ%hbsﬁtuteé amino-

| al k
garfg%(%%&?ca b(('g’l ﬂa%rb?g ’?%lcfnaﬂ%lﬁ ﬁg})gnﬂam S EE.mmp les of
beiFtoaryy are dlzicid @Invlewr;ol}flal@inémbfh|Wﬁ%@@lvle§uazs=ly fisogazolyl,
82261 Iseﬁadsaazogi l&ﬁ&d&%{;}mﬂﬁm IMM@PQBM&@MWMM

PR R SRLr B P bt G eR BORDY: Pyridy)

amﬂaﬂfmﬁa&hﬂl wiyéridybmohgdroazepinyl, piperazinyl, morpholinyl,
gllfﬁﬁk' r{}gﬁﬂﬁp %béﬂz%ﬁjran}@rlﬂ &&ﬁﬂ%@@ %Hdolyi mdazolyl

arcoxycar on
Qﬁpwaa%mwg REREPY Y n@@g}w asa)m%ﬁ]o q4igoigHYl,
doquahdityh mhpiabadibanyihoodiny, guitlaneinelc p}hhtﬂplyﬂ&gl)be&ﬁd;azmyl

U Sl il B A g

e Selgrrane ¥: amino, nono- or di-al kyl am no,
arri noal kyl , - m)no or di-
The alkyl and aryl groups may be substituted or unsubstituted. Where substituted, there

will generally be, for example, 1 to 3 substituents present, preferably | substituent.
Substituents may include, for example: carbon-containing groups such as alkyl, aryl,
arvlaltkyl {e.g. substituted and unsubstituted phenyl, substituted and unsubstituted
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| k Ithlo alkylsulfnyl 15 al kyl sul fonyl ,
Wi R0

al kyl am noal kyl ), azides, nitriles (e.g. cyano,
cyanoal kyl ), nitro; sulfur-containing groups such as
thiols, thioethers, sulfoxides and sul fones (e.g.

alkyl alky|3u|fony|a|ky| PCT/EP2008/058804

aIkyIsquonyIaIkyI, arylthio,-arysulfinyl,
arysul fonyl, arythioal kyl, arylsul fnyl al kyl,
areplrdly hﬁbg@d abdigyd) halcgﬁni—cbﬁﬂaenmg:gmthps&ug‘r a;slhabalkyl (e.g.

|
C@Iﬁh@fo?r}]eﬂgd)opﬁr % ?gﬂ% mo%&frpé @c?;’a}‘, aRQk?o s !2: f‘rfé}%@ Bydroxyalkyl,
erglzy aliéﬂ b SETS/F-2- qﬂgﬁwﬁrﬂgﬁb oxyakalz WWXYalkYD aldehydes
o()é@d@@li@famkhydkh kadma;z@ lgyzﬂkyléazbdnlyld alnyltarbo@zeem iyl b onyl

YL RS DSBS by it s

Pelamydstershys. @}hiykyca@ynﬂda}lkoxyp@rbfarmla&wl allqwgﬁmb@azlpﬁyl

pd]l@ﬁfﬁﬂl%ﬁ&loxy ﬁamﬂé%g%ﬁﬁgkarb&?ﬂ%% Y bi-alkylaminocarbonyl,
ol.in | ana , _benzof'ur

BB eR R, PR Bt i e s AR drgemingcgrbon
mﬂ:amakeyl €. |alkd&5l’qaﬂ)5ohylaﬂurmz alrlwdodrbd)r;ylarduammpwcarhdnylow, mono-
Co‘?lﬂﬁh'tﬁlquk’?rl% oc]&r'BQ Hﬁﬁﬁyﬂﬂhocﬁ%lﬂ Qﬂ[c’[ urehss@%uﬁlﬂ% 1Mo

hol'i n ui nazol | ny
E%BWF amé‘@h‘ir %Wﬁ&ﬂcm%aﬁf Haweab pﬁwgen éﬂ?WIOUPS
20cichraiifayt.g. AnS66iratmpy H}—alhﬁh:hﬂioaﬁhﬁyshlkﬁnﬁlono or di-

,c rholin %%ﬂ h@ L alky '
bbb gt R e S DRUBRL ARy Bteyspmsiiog eroups

tSh@r  thiols| thlcgdwees sullfoyidpeand syorss éﬁ@la&ylﬂllm dkygsulfinyl,
%u@vgmﬁ& sIRA ek lsqugrfﬂ}@ Qlk\{ds&lf&i#}?ﬂly[ taH@rﬂto, afSulfinyl,
use e |

APRPIO: Sathio “lgﬁtfd@f“ﬂ}‘wg%{@ ysfor 3y and HeRiy Sisgroues
Abmmmmr imaue prefgrrbiy psc,dretcaddianylegommicayh ﬁngnyl pyrrolyl,
%ﬁ&hﬁkﬁ)l&wﬁﬁ&mﬁﬂ QHRS1y1 3% tgﬁxoi Eostbist bialdta%sk Pﬁmcﬁ%lyl aziridinyl,

L S T L
b&tta&ﬁbrﬁ%ﬁurmmrmmﬂ ayloytylppeddst, f;mzml pyretahiexly pipAddylis ed
Eﬁ%a%&@roa&?%x gl;plg}azﬂl?jb?rg)gfh 1[E§F‘ﬂﬁanag%gﬁ hﬁfny‘?
inobergo Byl anddlylarsyindolyh iogdond indazpliyl m%@ylﬁda?@mdolvi
@&%@%ﬁﬂp&@h&hﬁﬁl Yo@urmDinkl, HOMbIS/, MoqaioBi¥ Nphthridinyl,

d 416. ,P /EP2008 05880
B e AN AR s R R T dRg apgingly dromenyl,
comvenyl bodiromenyd-rdiduilzinyhamgbdartyplioyl). base- addition -

salts that retain the biological effectiveness and
AhORKF | g@cﬁu lﬁ@av%@ sRuadsd &f unshigfimba v(fﬁe)re é’l.fb@t]ﬁteﬁ there will

for |l e, or anlc or_inor

s a‘?r botel o 2 AR e PRty A R

salts include those derived frominorganic acids 5

do obedderdiy dhotetmh Galkexyaoiadns, ﬁymnplgmﬂiyb& jagd “alkoyl” means, for

QM;@& Qﬂ('pr@C 'ﬂko@%hﬁdﬁ%&t aluds 015‘11'1&3; t h ubsntuent groups
n 0]

ph ni.tric acid
RBg P pael e roa e sttt € opmorba Bl et ?Pa?fﬁ%eda%f(afy
sallsticyhis ereanétbloxymahban esipyfoanrod moyldxy. Gralcilerlppiairred is
ﬁ% XPIC acid, citric acid, malic acid, lactic acid,
maric acid, and the |ike. Sanple base-addition

alts.incl -
Rs used herem, l‘Elhe term halooen means, for example, a fluorine, chlorine, bromine or

iodine radical, preferably a fluorine, chiorine or bromine radical, and more preferabiy a

fluorine or chlorine radical.
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those derived from ammoni um potassi um sodi um and,

guat ernary ammoni um 10 hydroxi des, such as for -

exanpl e, tetranethyl ammoni um hydroxi de. The cheni cal

nodi fi cation of a pharmaceutical conpound (i.e. drug) ,
WhB>/&104141 t is a well known techni que whi chPCHEP2BRI058804

in attenpting to inprove propefties involving

physi cal or chemcal stability, e.g.,

hyPa6 @8cORiEGIl A/cceﬁzmmhr kdfzy tcpffonsghwaml dddyadz&tmn salts or base-

AR et P 2 bl 5P ey ff BiobFvier s g cvppgnds o

(fﬁtmﬂlE(ﬂU afid 9 )foramed fidn }Sxptab]:b%gamcbﬂm&@arihdes or organic or
LREEUL 'S ﬂeﬁcﬁcaﬁ?ﬁtog bLig iB§L& tho g eﬁeﬁ{réi ﬁ(?rn ‘ri'norgamc acids

ention t npoun
#Hvaree ]Pl% ﬁg?fsi @ﬁ&%@mww@hh&{?@ﬁlg apigs atlfyrie h@d sulfamic acid,
' kpheklﬂ@me atidefid eniid Ncecf] afs ttanederpld peft ¢r§§m@ fciddh@ch as p-

Ctﬁl@f?éﬁﬁ'l@&l?%ﬁ& gal{%ﬂhc%ad 2 ﬂlages%lf‘é %5/1 1c ac1dy S%&mlﬁ acid, citric

ani

aiéiddma%mﬁp lastc eid, é@rtaémc @dep%ﬂwi&e r$ampée ltab@aide@pr( sahs include
td%sg d@l@\lze@éfﬁﬁn bmd oz, tqfé)}asmﬁmvwagmnﬁ Qnd, ra;gaféﬁ{ SRRBHLRY

alL Do I C,acl.ds are hose |1 C
N LI G LA
snm?sﬁqatlgm eth plergacenicd! komhetrel (0eydrh®), inwyecdaly 3 doydll known

. Q&‘quﬁé wmlhqssusea @mﬁtﬂl &@Qnﬁre\e@%mgéﬂﬁxé mgatzﬁtv;oh@m or

0S€e in WhIC | ower a I tut
ﬁBtfq:uGFll skb HiY, e,‘gr, mmoa@ty,?%mgﬁl&ty o lubility of compounds. See, e.g., FH.
Menee hyl. ,mhpﬁﬁmunfﬂel DoﬁgePTﬂiﬁang hrmlti@ Dvsliweeﬂr‘]lsylrs&nﬁl(aa\rzlﬁldl995) at
or exanple, ethyl, norpholino ethy

gﬁd 5§ngﬁ%’%y{sam ‘no et hyI In connection with the
present invention Is al so considered. an

- eSpapacgdicyliyace H@Crﬁé&‘?r bféfeé‘% feaveavenHonally §staed compound of
ferpludCEithvitigtaltabolyl G upy whiich _ld:ﬁtcrstréxafn(thﬂblotdg&al effectiveness and
%90“ LGRRBAA @Qmﬁgxﬁlpcf%’&‘k Irﬁlu% G At aFHi L c{ ' ”f EOP” ism) to the

cernln exa l e use O ers
a@qrfrsv@m@mgﬁ-ctwp rraperEbie adid- @amm@bﬁgbﬁm grqu@vs wiigh |aaﬂm1@v¢dw(m this
gcn d?l"rl@ﬁlzbélﬂﬁthe B&%Pcd ikl ErbAdic &Qis(aEé HEN iffishich the
e, a ceu ca

E}ﬁfﬁ 2 RIS B'r‘f{fm%e"rff%ww@ . B vitn
h@i@@\;mlﬁ, cyfealkyb 8tcl Bemiesad s@aamed_lawsreaikyl edters aile those in which
& Qﬁﬁlﬁs besﬁt@feldgw 2 e?;; %Y(F{é@ p olﬁn%qq %Qethylplperazme,
F%?ﬁ{ﬂ cam(ﬂo ‘?'hick}\ﬁé}"é?’ HRyIvp glawa’rfa@m Ry P@r@of@&eesa ethyl, and
diethylamine étﬁﬁZ])mcoﬁ:lyiedma Ivkishl the ptcGi? iidehigdre - OOWE , dadldoydonsidered

5 ey B S P Bl o oo

theTrEmPoDdingsgBowiicadd. preferred is a conpound of
formula (1), wherein R is lower alkyl and R2 is
Farges igbitydtion cotiésdzing ecyaa@alflaydl the use of esters for the delivery of

t
%ﬂagﬂﬁéeuugﬁ c&%&é%?&a@ibl 1&%_%)1 8@% ﬁﬁ C'Z%za(r&[_—&)ed
yagier, PPEY) efer akp, it A@s@ @hﬂé@ Bh@m@ﬁelftmlrﬁnsage(ﬁoyms ankPeign
BEliviesy 3¥BehY (6th Ed. 1995) at pp. 108-109; Krogsgaard-Larsen, et. al., Textbook of

Drug Design and Development (2d Ed. 1996) at pp. 152-191.

Preferred is a compound of formula (I}, wherein R; s hydrogen aﬁd R, is lower alkyl,
-(CHa)y-cycloalkyl, -(CH,)q-heterocycloalkyl, -(CHz)q-aryl, -(CHz),-heteroaryl,
-(CH;),OH, (CHZ}HCH(CH,)OH or -{CH»)nOCHs.
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5 Also preferred is a conpound of formula (1),
wherein Rl is hydrogen. Preferred is a conpound of

fornula (1), wherein R and R2, together with the N
t.omt whi ch they are attached, forman -
“%H%@%gﬁﬂfuted 5- to 7-nenbered nDnocycllc r.ﬂﬁ”ﬂnmﬁmﬁmm

whi ch contains the N atomto-whi-ch R and R2 are
attached. Particularly preferred is a conmpound of
fRyeferkdis @lcpmpwined ef forrRila 8NdviR2gin Ro'gémwﬁeranm dnid RohigloNer atkyl,
a @ﬁ1t kpe

aMynah (e, BLEoLP d@aﬁﬁgg ety &gr M Pehls 39%4

p of_azepa a conpoun
f%@ﬁﬁh@ (1& ﬂnﬁéﬂ@?ﬁ)‘:ﬁ%%r{@% OGsget her with the N
atomto which they are attached, form an

(Hvefenysd is bubredoind éfdorfmuie hﬁ),efal&ademrﬁnm aychilc ring,

whi ch contains the Natomto which R and R2 are

%écﬁ%@i%ﬁe@ﬂq BRPLIRS NBHRNS (BLREMRL £yl gé‘»@l ect ed

fromO and S. Partlcularly preferred is a onpound of

NPT o paind Hap e Chofiitora§t aqdifto bbbl it ctom to

Priadhetheeate lmacaed: cﬁmqnoamdnsabstﬁwueqirm @ 7Cinpmbuied mmquhc ring,
%chha%ntahgﬁé IQ%EOHMJ thtcﬁ' R, %cﬁﬁz%} L chdh P&Jﬁcﬁlﬁﬁ}’ Rﬁfc@red isa

attache

orm ered_ nonoc cr
mmeﬂmeg?f ?Mh@r%%ﬁ@# B faeeidr W éﬁa\'T Kom.jogvhich they arc

atthaheteform whpefi@inkl, pireolkhinyl or &epaiyber ed nonocyclic
ring i s 20 nono- or bi- substituted with hydroxy,

. lP?é‘f@rEedg%l %X(I)m?&%n %H%_KD R eI’éH? Rl ﬁ{gl W, {2&:&&? ‘[n@tgthe'l\ﬁatom to

co
r]gﬁafarw%% hech TR ot GRPHILYRG éht0t7h@9mbafﬁé meppgicheting
fmthlidhil doReilRyhgN ﬁﬁfnh eb watyich Rhyedy m&y&m&ﬁddﬁnﬁ)ﬁhother hetero atom
S\X\‘i.jc%oi% CEeH)fro Hgl Ige}llln%ul%ﬁy O{J}gepr? ! %lclor%l n ffc)fmula

YIro |nyI
mhertesy %@dldul?sa tagetberpatiniie & atﬁ@rtﬁwﬂna:h(ﬂuf)y ar@\mbm fq:zm

aRfpi¥inyt oget her with the N atomto 25 which they
are attached forma 5- to 7- nenbered nmonocyclic

whi ch cont.ai-ns _t he to
Eﬁe?areél 1sa %OH&%OU&I,d of ? mélrl]% (tlﬁlwhe u{ elr a tﬁfg%ﬁefr thE}R%le ﬁ}nagom to
sBjchdhaydre attarhal, émdl ;- HenenberedmoBocytlic ringrefrzbrcenitains the N-

B%HP@M)&ERMHHQ{Z 'a?e arfﬁ&%d Qﬁer@ﬂnTh§5LQ§ blﬁléihﬁg'ecy‘&ﬂohocychc ring is

BB 07 P b8 A aRIchIae Bt P ST & (et ey preferred

andoRDoubdgifbteula\il)t whdrkie Mand Bmtegethahivith thdyitcan & which they

%tgtﬁpﬁg%ﬁg' fo%ﬁ’ ?ﬂ@[% g&{ﬂi&ﬂ%ﬁx@?ﬁgﬁﬁmﬂ hf,&rggcﬁﬁétﬁﬁpllpz%mﬂnﬂ
cteppymaEhgl dinebrpypph VlrWIhydli‘)@ﬂIE?tEX}lEYfé o
cyclohexyl cycl obutyl, -CH2CH2-phenyl,

Baefhreed your mm;@o,unlﬂy)ﬁ fc@myaﬁt {y Iwhell&}tdlhcammuttygether with the N atom to

SO S M, 0 RN B v o i

gomge ofdchdh ape ,Rﬁ-aqea?tttml)ed anethst bagre prom gvhlch is selected from O

A9, edhleghinnk 5- todl-AREbadYh Srlchdlic Ak is mono— or bi- substituted with

30

fRE 0N RVEE Al S ey TR W LR L (0L 4 56 TREBNOY I MW o rmula (1),
wherein R; and R,, together with the N atom to which they are attached, form
dimethylmorpholinyl.

Preferred is a compound of formula (I), wherein R; is isopropyl, -CH;-phenyl,
-CH,~pyridinyl, -CH,-cyclopropyl, cyclohexyl, cyclobutyi, -CH,CH;-phenyl,
hydroxypropyl, hydroxyethyl, hydroxybutyl, -CH;-tetrahydrofuranyl or methoxypropyl.
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di met hyl nor phol i nyl, azepanyl,

hydr oxynet hyl pi peri di nyt, hydroxynethyl pyrrolidinyl,

hydr oxypi peri di nyl or hydroxypyrrolidinyl. 5 R3 can
represent one to five substituents, preferably three,
Wbty i0eer ably two and nmore preferably onePCT/EP2008/058504
Preferred is a conpound of forpula (1), wherein R3 is
hydrogen or hal ogen and particularly preferred is a .

cm}a%@ 1] actﬁ)rrfp@[lﬂ&' bﬁfoﬁh)ﬂa (I/Wﬁh&lelﬁ R&, R Sis PYSEIRESY

Rt By shobEnfh SRR LS BePlh ps%&%ﬁ%%féw v

éwhwphslml @mnanﬂnldydwxyﬁwﬂwm%er(d][@y]{, Wﬁ?@wdﬂmﬂ
ouna o or mul a ’
Sé€l %\ge?c}%ﬁ%& %ﬁ%%}f)ﬂﬁ opy ﬁfi&%ﬁﬁ o - I - phenyl -

razol e- 4- carhoxylic acid tan-2-y
Fﬁ B’y f%ﬂreéFﬁtr?&e I BFFe%Fm“Tm%IP c?ra £ IRy B’@%z%%étwo and more

antwnﬁ&ﬁnmantan 2-yl am de;
1- Phenyl -5-[ (pyri di n-3-yl nmet hyl ) - an1no]-IFprrazoIe 4

P%@I%H@d(ﬁéla BmP6hAd %Hﬁ{ﬂ%@ Vgheréﬁ rY kanh or halooen and
| opr gpyl et hyl - am -I I-I}+ [e- 4- ca
g Paerir ina AAmp AR W%Jﬁ% E‘g wherein R 15 hydrogen.

5 Cycl ohexyl am no- | -phenyl-

I-Erpfynatislae:ompem@oxﬁéytmdaéfdj\dhadamtstladmgexyl -@id, de;NHC(=0)CH;
Qlltfeglldﬂy%&@r% il Emgﬁadndlcmwﬂ@i ShreGARAOKYdrben.

cid adaman yl am de

. '5%5%1’5?601%5%53%@?%0' WD sgeded gomhySoy! - T pyrazole

5-(2-Met hyl -pyrrolidin-1-yl)-I-phenyl-1H pyrazol e-4-c
ér}g@pqypyl@m@@r drhdwl-AHm varroke- 4—y¢r§q1y@e acid adamantan-2-ylamide;
5-(3- Met hyl - pi peridi n-1-yl)-1-phenyl -1 H pyrazol e-4-ca

rsoBoaY1ki6irRCl-Sh &SR MBS R ol 4 2R bY AL EE adamantan-2-ylamide;
5-(Benzyl - et hyl - ani no) -| - phenyl - | H pyrazol e- 4 carbox

gll (ﬁ\%? ﬁpgﬁenét'@% i’rr)] ?‘qq%aﬁolﬁ éh_carbo 118|a(é1d %n%?nmnhzn

ylsx Y4ig:ic aci d adamant an- 2- yl ani de; WO 2009/010416
PCT/ EP2008/ 058804 -13
5-((Z<16plappimickl-amshobhdryd BlpvrdzoRhe Barbodyhik pyid adh@ran-2-

ﬁﬁéﬂﬁpoxyllc aci d adamant an- 2-yl am de;
enyl -5 pyrrolldln I-yI 1H pyrazol e- 4- car boxylic

aC|d adamant an- 2-y

GrlahgRiqipp- Irpkpﬂ%}nw nmzekﬁr%%b@whc ¥ AP e - Slaeide;
adanantan 2-yl am de;
5-Cyclobutylamino-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan 2-ylamide;

5-(2,5-Dimethyl-pyrrolidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide;

5-(2-Methyl-pyrrolidin-1-y1)-1-phenyl-1H-pyrazole-4- ca.rboxyhc acid adarmantan-2-
vlamide;

5-(3-Methyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

yiamide;

5- (Benzyl methyl-amino}-1- phenyi 1H-pyrazole-4-carboxylic actd adamantan-2-
ylamide;

5-(Methyl-phenethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
vlamide;
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5 5-Nbrpho|in-4-y|-|-pheny|-|kayrazole-4-carboxylic
aci d adamant an- 2-yl am de;
5- ( 3- Hydr oxynet hyl - pi peridin- | -yl) -1-phenyl-
razole 4-carboxylic acid adamantan-2- ylam
LG

“3% Hydr oxymet hyl - pyrrol i din-1-yi)-1- pmqil’zpwﬂassm
yrazole 4-carboxylic acid adapantan-2-ylam de; 10

5- (4- Hydr oxy- pi peridi n-1-yl)-1-phenyl -1 H pyrazol e-4-c
ar BaxPimahdenaphdamiiytlanpRenyiH Hapyderole-4-carboxylic acid adamantan-

glﬁﬁnﬁudroxy pi peridin-I-yl)-1- phenyl-lkbpyrazole 4-c
oxylic acid adamant an-2- vyl ani de;

5- dr ox rrolidin-|-yl henyl - | H pyrazol e- 4-
éa%a GRRC PR CATS e MY )Ca O%haﬁ%/léé damantan 2 yiamide
5- (2- Hydr oxy- propyl am no) - 1- phenyl -1 H pyrazol e-4-carb
OxAdepan- &gl-t- padaird bt-pyra@le-ycarbogdic acid adamantan-2-ylamide;

5- ( 2- Hydr oxy- et hyl anmi no) - 1- phenyl - | H pyr azol e- 4- car bo

XYNbfphathd- BY1ai Dyraybianl Gy d adamantan-2-ylamide;
(SﬁJHydr ox}i‘d?r]%p{rll arr%gro) phenoyirfl@lalflf payraran%lag 4Y ?g;g

d t 2=
?(?- AR e TRR R %)lyliheﬁﬂldE@IPYFW%W‘EE%?’%llﬁaCédar :
@&yﬁmﬁma @anantan 2- ylami de; 1-Phenyl - [
(tetrahydro furan-2-ylnethyl)-amno] -1

BE(PY) L RERHR @taibg»fwhaga- 1)di -pREyRUR IR 8R-2cirb&idSsid
5;F?2-§§g xfn hyI) nethyl an1ng] 1- phenyI-IHfgﬁﬁazo
%?%%% acid adamantan-2-yl ani de; and
5- (3- Met hoxy- propyl am no) - 1- phenyl - | H- pyrazol e-4-carb
&x jHerawt ripadlimarahpheny! Bnpyiezolindc 20090 204 28amantan-2-
GHidP2008/ 058804 14 Preferred is a conpound of
ormul a (1) selected from

2L S9proRNamos Laphenul | - BYEATOL . 4o SR BN Sanan-2-
Bbvﬂktlopropylnethyf ani no) - | - phenyl - | H pyrazol e- 4-ca
rboxylic acid adamantan-2- ylam de; 5

5+ §-Z2tyNbdIyyr oy aiinol-H1gli1npHen LiHprﬂiasuaw caktitxpld RZPARNAnEan-2-

quqﬁyllc aci d adamant an-2- yl am de;
5-( Z—Hydroxy—propylamino )-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide; ‘

5-(2- Hydroxy ethyia.mmo) I-phenyl-1H-pyrazole-4- carboxyhc acid adamantan-2-
ylamide;

5-(3- Hydroxy propylammo) 1-phenyl-1H-pyrazole-4-carboxylic aad adamantan-2-

ylamide;

5-(4-Hydroxy-butylamino)-1-phenyl- 1H-pyrazole-4-carboxylic acid adamantan-2-
ylamuide; -

1 —PhenyI—S -[{tetrahydro-furan-2-ylmethyl)-amino}-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide;

5-[(2-Hydroxy-ethyl)-methyl-amino]-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide; and

5-(3-Methoxy-propylamine }-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide.
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5-(3-Met hyl - pi peridin-1-yl)-I-phenyl -1 H pyrazol e-4-ca
rboxylic acid adanrant an-2- yl am de;

5- (Met hyl - phenet hyl - am no) - | - phenyl -| H pyrazol e- 4- car
boxylic acid adamantan-2- 10 yl am de;

VO p@9/810@ioni et hyl - nor phol i n- 4-yl) - 1- phenyl - | HrpyERDO$/658504
-4-carboxylic acid adamant an-_2-yl am de,

1- Phenyl - 5-pyrrolidin-1-yl-1H pyrazol e-4-carboxylic

a%&e@&ﬁ@@&ﬁﬁo&&@ﬁ&]ﬂgﬁa 1) selected from: . :
5- Azepan- I-yI-I-pheny - pyrazole 4-carboxylic acid

ad mant a :
Ak dﬁ%ﬁwquq:é sgardicasid sdapmssy ismide
aC|d adamant an- 2-yl am de;
53-( Gycigpderykpetbilprening]-h-pheyyl )L Hi pyheiyb~chiHopytic azid ldardartan-2-
hawyl i ¢ acid adamant an-2- yl am de;
1-Pheny|-5 [ (tetrahydro-furan-2-yl nethyl)- anino]-IH-p

)2/%-?22-8(16%{}7{' p%r%l?cf’u)l% l—)lrl)c Iupgenyl lﬁd}%}gzn eaQ c::%rboxy:il c aag adﬁgntan 2-

Sﬂ%ﬁﬁmbtho)cy-propylan1no)-l-phenyl-IFprrazoIe-4-car
boxylic acid adamant an-2- ylam de. The present

| RN pReA@int YRl 8shehf- mﬂ%ﬁg&@ﬁ; Bffoxt€icid adamantan-2-
p%mgaratlon of a conmpound of ""formula (I) conprising

®action of a conpound according to formula (I11)
ORA N NC R3\ (Il) WO 2009/010416 .
Pyl ethdauspebEgodino)- 1 phemiL H-pyremipbumionilic had pidraantan-2-

iR2, or the reaction of a conpound according to
formul a (rrr)y o ™H Rl NNH R3\ (IlIl) with a -

%Q&%Qﬂﬂgetﬁlﬁpn%r%hngl 59 ~y1} P gyny? I{LIl pyrazole-4-carboxylic acid adamantan-
2-ylamide;

1-Phenyl-5-pyrrolidin-1-yl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
5-Azepan-1-yl-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
5-Morpholin-4-yl-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

5-(4-Hydroxy-piperidin-1-yl)-1-phenyl- 1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide; ' '
1-Phenyl-5-[(tetrahydro-furan-2-ylmethyl)-amino]-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide; and

(3-Methoxy-propylamino)-1-phenyl-1 H-pyrazole-4-carboxylic acid adamantan-2-
ylamide.

The present invention also relates to a process for the preparation of a compound of

formula (I) comprising the reaction of a compound according to formula (II)

(10)
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~ nmedi canents for the treatnen

“formula (1),. when -manuf ag]

R4& 5 NH2 (1V) wherein R, R2, R and R4 are as
defi ned above. The present invention also relates to
a compound of forrmula (I) for use as therapeutically
active substance. The present invention also_rela

WO E8HPound of formula (1) for the preparaf'ﬁ:F’t\{ﬁm@?’8/‘}58804

10 nedi canents for the prophyligxis or therapy of

i1l nesses which are caused by disorders associ ated
wiithha ¢dmeposind pireorinul 08WN&: My dr oxyst eroi d
dehydrogenasel The present invention also relates to

" g a conpound
Q¥Q$?{ %S%% d at %Pg'gﬂgggg%ﬁyﬂpnert carrier.

The present |nvent|on also relates to the use of a
compound of formula (I) for {he 15 preparation of
& prophyl axi s of
di abet es, obesity, eatin | sorRters or dyslipi dem a.
The present invention al tes to a conpound
according of fornula (1) fgr ude as nmedicament for
the treatnent or proph¥§ of di abetes, obesity,
eating disorders or dy em a. WO 2009/010416
PCT/ EP2008/ 058804 16 The present (llHyention al so
relates to the use of a conmpound of fornmula (1) for
ts for the treatnent or
proﬁHB%gQﬁéagé 1g%gﬁ§§h@§gﬁﬂ The present
invention also relates to a conpound of formula (I)
for use as nedi canent for tI¢ treatnment or

/

.prophyl axi s of diabetes Type lll. 5 The present

invention also relates to {fe Use of a conpound of
d according to a
process accordlng to the fresedt invention. The
present invention also relates to a nethod for the
treat ment and prophyIaX|NH9f ﬁp tes, obesity,
eating disorders, or dyslipidem mhich nmet hod
conprises admnistering an effective anmount of a
ehazouRd ROR; hod Ruh@ af Hyfined @bdee present i nvention
also relates to a nethod for the treatnent or
rrglt!%én%lv% Jn At ADELESa I(yrﬁﬁ?llnld’ of bl {fﬁ%ol?% as therapeutically
rises admnistering an effective anobuht of a
é@ﬁpéﬂﬁﬁuﬁ¢ formul a (I) In the practice of the
net hod of the present invention, an effective anount

::;ﬁ!uen@ ffeion J10Lr-RARRPOM E&ﬁp (ﬁicndtd? ST uly ﬁf‘fdr ®HE REpaation of
co

i nation of an of th unds o
AP B thePrORBH AR, FraBY Pl Brccea i e %aaﬁqd by disorders

esb&ited WEK @0f enzinse athBhydr&fye@roid deidayogehasel.

The present invention also relates to a pharmaceutical composition comprising a

compound of formula (I) and a therapeutically inert carrier.

The present invention also relates to the use of a compound of formula (I) for the
preparation of medicaments for the treatment or prophylaxis of diabetes, obesity, cating

disorders or dyslipidemia._

The present invention also relates to a compound according of formula (I) for use as
medicament for the treatment or prophylaxis of diabetes, obesity, eating disorders or
dyslipidemia.



10

15

20

2
(935

30

t he usual and acceptabl e nmet hods known in the art,
either singly or in conbination. The conpounds or
conmpositions can thus be admnistered orally (e.g.,
buccal cavity), sublingually, parenterally (e.g.,

WO0pHH0&6ul arly, intravenously, or subcut aneBuBER2p08/658804

rectally (e.g., by suppositorigs or washings),
transdermally (e.g., skin electroporation) or 20 by
ITHha)rathQRvdnBof also a6 ASOks) of A8 dmnah,e fcfrﬁfum (@Tfor the

solid, liquid, or gaseous dosage u
éﬁ&’%ﬁ?&&%ﬂf&ﬁéme?ﬁ dordhmirrEc ﬁPa?Phé%ﬁls 91%%

in a single unit dosage formw th continuous therapy
OFheipiesantshnighion di3s eclittets apymadudd dfifounmala THéor use as medicament .

aﬁﬁ%%%%h&pqgg |%ﬂ$%(ﬁ%mm5 soIPe in the formof an

YI%:e:onjunctlon wth a
|Ip0phI|IC salt such as panmoic acid, or in the form
Sihearésewdaigntidablse rdgessa sheaisa et eootrsaad of ol (1) when

f r n.

i RRA A R b SR L

t he conpasiti.ons hereof c be olids, |iquids

gadsdgssetypentipop alsg &%ﬁeémaﬂ%ﬁ?%odcfahﬁ'@é%m%%aﬁfg? Rplgfiais of

tcﬁéﬂeﬁzt Smbeaﬁtyl dafing ﬁgﬁﬁéfsﬁﬁﬂ dysiSidpeis, wiaeH ﬁeethoa lewﬂgﬁes
terlca ated or ot r ot ations

( Wﬁﬁ%éﬁéﬁﬁ?qqﬁW“é?@HﬁWﬁ?“Fgg‘% (Backagi ng in

I|p|d protein vesicles), sustained reIease 30
f e pudsartiiowrstios alsotdiaas asushpeiTer tasreatshdankbr grophylaxis of

%ﬂb%t%??ip I?%l&pl%ejth]oﬁ%Omgﬁgal ngﬁjtlsﬁgnsng ﬁ?c V? %}ngﬁﬁt%(h

various oll's in 0 eum
aninpahnd ¢idgonabl(B. or .synthetic Torigin, e g., peanut
0|I soybean oil, mneral oil, sesane oil, and the

WAt er sallne aqueous. dextrose, and C
@epﬂr%@é? Pl FRACPLLnE PRSIV EREIR) BAATFIY a%wﬁe o any one of
itsotonipoamdswi thistifvenibood) cdntirindtiopet tabdfahsalnupduadsof this

f%%@%f?%@“&%%%ﬁ%%@?%@%&%ﬁ GREGTUE 3 Fppigered via amy of

dempiplaad eccspiable raethedsigoys v ificghs cibrr siRgy ge i spgbination. The

|CB@ seh Rk €§ﬂ1 WhieR caf thus PE efaingt:rbyodils &l \Hubgl solt)d

Cli;lmlcl a I,}['ngeuren 8r%ﬂt g] G%Tm{}mnm?%]e %’I u{) agvge%glgsf) A gr Tu%ggtgr?e%%sly},
Sedialpilde-g Phawprad woes @Iawaséw@)pﬁreﬁdemaﬁﬁ [Qﬁi@k@t edacghporation) or
&9 Illhiélaﬁ§§ (e8| MeRS&0D| ARLIASR fofxﬁ'o?sohﬁelllcﬁﬁdi By ga@&'ug dosages,

u hal k, .silj,.ca,. na nesi um S ear 5

Gistiri wblsh rad mghyiy B om0 G 4RE b SO ima sigle unit
dhiage footm, widr ¢coedinskiinthatapkor iglaysogiealose mpmppydl Bimeim. The
%e¥ me &ﬁltl sltzo%téaﬁ QBL ﬁlntﬁe gﬂﬁl e Bt E:;H{.ll%;ion or dispersion in

ositlio be su ] ecte convent 1 onal
ﬁ%Pﬂ%@dﬂﬂbaalFP%}ctS?]%% ShBHNYS e & (hedprppel a biodegradable
Stisedihdd-#lcag RgPakision Y@ lstbi@rebus @fiturahfsyilagadaganiraton.
salts for adjusting osnmotic pressure, buffers and the

ps@lﬁkﬁ%ﬁéﬁh&l @{s'}‘&ﬁtﬁ%fe%@ i GROF ﬁ1§ Ec?mﬁ&guotng Blikof, canbe

at1on are descri bed em n
THIGEASIOT 6356 Seoethe eampysitons o ﬁhie fornspicipblets, pills, capsules,
G@ﬂ@‘é&ﬁjrtels Qi’dﬁrdwrsl énterhdﬁﬂﬁ&détda\(ﬁ Bther p@MdcBIdTormtlations (e.g. binding
fective anpu the ac conmpaund to eth W th

R o R e RO T e
frogaiysions sehtions, prsppresrona g, e@rpmlsa orrl the hﬁh éffle carrier can be
Bt fRIM: the various oils including those of petroleum, animal, vegetable or synthetic
origin, e.g., peanut oil, soybean oil, mineral oil, sesame oil, and the like. Water, saline,
aqueous dextrose, and glycols are preferred liquid carriers, particularly (when isotonic

with the blood) for injectable solutions. For example, formulations for intravenous
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The pharmaceutical preparations can also contain
preserving agents, solubilizing agents, stabilizing
agents, wetting agents, enulsifying agents,

sweet eni ng agents, coloring agents, 15 flavorin
WOAMMI4E 5  ts for varying the osmotic pressuf®e!l/Er2008/058804

buffers, coating agents or antlyexi dants. They can

al so contain other therapeutically val uable

sudbstisinties coinpobaénigaquedas dolwivab ofabt hatere ﬁl@ﬂ:{;ﬁdit@htvhich are

_g)?%jp%fe(f s&lbﬁﬁ %ngi acdkiok ﬁ'{gl'e%ieht(s)-rih Svatdr tﬂ@gﬁﬂg% d:f uleé/us solution,
e uft"” or "doSage™ of

ctive anouft, ] 5 a conmpound accordi ng
ta9d reRdering the splafiomsienls Jualie RpEmaceUlictlexripients Sndys starch,
eeljulee, dedosd, Hcree wlh galafBNiet, riks Qonr, cRalk,RBica,20agAkdium stearate,
%&J&ﬁmds?e%?a‘%? Y}\fn(:(l,rlol I?Ig gs?éay Sfé, %9(?1%1% cthho%dle,ncpﬁ Isgﬁjr?llnil# lycerol,
requir emenff § N eacﬂ parat | ClJ all case 1 nc udi ng 1’%
peicie elyednpsiem dbgyolmidibe bisniThi gwerasiions ey boetbaccistl to
W Rlistd hérﬁ{&c%dtﬁﬁ adtﬁﬁﬁ}gét shgl@shl HelcRdtitds SadLe @lm% @ wetting or
as . patl en InNg.treated.. ln general, | cas
R R R L U A S
whamphicagicalpprreexs anat hkily fartukgion aratsdriped doBagmgf'st r om
@’Q%acgu&gﬂ Wﬂk& b(%’%. %b%té.%urgg /cgrgpéslitﬁﬂ JS qfﬂb,qn any event, contain

[ 't hough the 25 u

appropriate, a pper limt . be
&R EBEHEAMAEH of i RTce@mPPHBd RgsRgewit 2 ﬁugaiierfamey 50 as to

prparcahopiopk dbsagefbkg fdr@rafd uimilisuragbk ¢ e redidynt. A
preferred dosage may be from about 0.70 ng/kg to

O UbarhapedTBA e Lol Yan a6 Hak oS ANsAilizing agents,
20 hordia 2o Rl o b Y RO st Sl B ins agents
stabiligng aganisneiRE agts AMEISHERE B370fst SWRalyIINg aginjie folgang agents,
E@RiringiatSs, bdHs BSd WRying th ©sBePRERdE, Biffdr!) @on@Sg#its or
invention.can be, prepared by an onvent i.qnal nner .. ..
- SRR A BB R S Yy e O S B BB Shctucing
_eddiporm dgivargrghaus eiber than these eféarmiias.  General |y,
compounds of fornula | can be prepared according to
H‘h@“tﬁ_@ﬁ@&ﬁﬁaﬂ&_&*&:&ﬂi@%ouﬂ? WWdoshBe Fakbepsuad ?&bﬁmg to this
starting materj.als.far these reactjons are also .
b Bhiar g VR §ids g RS sE B ba Mefife kpown in he
ait\3uch dosak @lIF@Ed ytekyd the individgal AequNERE| in eadbj r@Ffiqular case
%&:MHHQHE@ g‘fcﬁﬂc&gpm&) begg%nﬂist@fed?thg réutdof adohinfdation, the
condit(l)onq:aei.ng treateﬁl as Weﬁl as the patient being treated. In general, in the case of oral
or parenteral administration to adult humans weighing approximately 70 kg, a daily
dosage of from about 0.01 mg/ke to about 50 mg/kg should be appropriate, although the
upper limit may be exceeded when indicated. The dosage is preferably from about 0.3
mg/kg to about 10 mg/kg per day. A preferred dosage may be from about (.70 mg/kg to
about 3.5 mg/kg per day. The daily dosage can be administered as a single dose or in

divided doses, or for parenteral administration it may be given as continuous infusion.

The compounds of the present invention can be prepared by any conventional manner.
Suitable processes for synthesizing these compounds are provided in the exampies.
Generally, compounds of formula [ can be prepared according to the Schemes described

below. The sources of the starting materials for these reactions are also described.



NNC N NNRIRZ I I Ar Ar 6 71 Scheme | As
shown in Schene 1, a 1-aryl-5-(substituted
am no) - pyr azol e- 4- car boxani de derivative of formul a
1 can be prepared starting fromethyl 5
WQ gonBiegifet hyl ene) cyanoacetate of formula 2 FRRHIFEHPES
avai l able from Al drich) by thg. foll ow ng sequence of
reactions: reaction with an aryl hydrazi ne to formthe
am nopyrazol e of formul ag3; __a Sandne
reacti of the am nopyr Fderlvatl oto g| ve th
chl oropyrazol e oHN,Lor \a 4, T'f?guc'hydr/o\y& sw@h th
hil.g a2'01'é‘ of\ Foraruta 2 t'b
give the] carboxylic adi d of formula 15 coupling of
the carbBxylic acid of formula 5 with an
“ani noadlanant arie derivati¥e of formul%a 6 to give the?®
1-aryl -5-chl oro- pyrazol e- 4- car boxam de of forrrul a’7;
and displacenent of the chhorine in the

t

1- af kB Ifggfro @yraz-car boxam de o or rrul a
7 td gi @ su - am nopyr rmJI a
1. The t|”on |n themrsseque § n bé
convenr'errrly gd out by-tTeatiNg

(et hoxynet hyl e e) cyanoacet at e of for rrul a with a
hydrazi ne of fdfnula ArNHNH2 in an™i nert sol vent
such as®ethanol at tthe reflux tenperature. Conditions
suitable for this reaction can be found in the
literature, for exanple irgcdhem&0Stanzo et al. J.

Het er ocycl . 20 Chem 1994, 31, 1369-1376; in M Kopp

Lt A
dmggu‘rs@@muﬁwanﬂ»epm@fedﬁawg gnefl. Chem 1992,

BBy138E GiandReratebf JornRila BeekiclUs awaﬁam fi34BAIAVIEL) by the
ggwg10416 / EP20081 058804 19 The Sandneyer-type

STHUSPFEORE 8 nedi ate of fornula 3 invol ves
di azotization of the am no group_in the presence of

a chestionatthag andaazdisdh fore dspperqpriazels oo faraeta J
copper(11) chloride, or nitrosyl chloride. The
reacd Sa@am'e&rif@a\tmhsm bl theaafiidpethzoie deddativé toegtd thg t he

conpy with an alkyl nitrite such as
tert© r?I'iym‘meOfWﬁren“’q'(lal‘)“r4‘5 i soanyl nitrite in an inert

sol vent such as acetonitrile or a [1 ? ted
hy drivdeaiysisiot theshyl esterp e, chioapmysirotee of fugye e a
temm&ﬂm&ﬂ&ﬁf‘f&ﬁﬁl@@out 50 degrees and ‘about 65

| coupling of the carboxylic acid of formula 5 with an aminoadamantane derivative
of formula 6 to give the 1-aryl-5-chloro-pyrazole-4-carboxamide of formula 7; and

displacement of the chlorine in the 1-aryl-5-chloro-pyrazole-4-carboxamide of
formula 7 to give the substituted 5-aminopyrazole of formula 1.

The first reaction in the sequence can be conveniently carried out by treating ethyl
(ethoxymethylene)cyanoacetate of formula 2 with a hydrazine of formula ArNHNH, in
an inert solvent such as ethanol at the reflux temperature. Conditions suitable for this
reaction can be found in the literature, for example in A. Costanzo et al. J. Heterocycl.
Chem. 1994, 31, 1369-1376; in M. Kopp et al. J. Heterocycl. Chem. 2001, 38, 1045-1050; A.
Costanzo et al. J. Heterocycl. Chem. 1992, 29, 1499-1505; i1 N. P. Peet et al. . Med. Chemn.
1992, 35, 3263-3269; and in J. R. Beck US 4,631,343,
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degrees, in the presence of a chlorine source such as
copper(l) chloride. Alternatively, the reaction can
be carried out by treating the conpound of fornula 3

jumnitrite in the presence of aque
%’P%@ﬁ?grl c acid and a chI ori nating agent 318 [Q08/055804

copper(ll) i0 chloride initialloy at a tenperature
preferably bel ow 10 degrees and nost preferably at
dbimflan@meegitegescaction of the mtemeafatanf fanuded melyes diazotization of

Gap erﬁﬂocgﬁ B%Qﬂfeke?ﬁ:@oif aocrhl&rmaﬁn%‘p%%gf s{uﬁﬂ‘ as &?ﬂer@? chlonde, or

found | Iteratur or.  exa Liu et
forrgyd 1)2@'&;5}79@113}&0%7 l'gon evd B Fatlpnds coaqvemglﬂy carried out by
Hedaehg he@bmpEinedf 3891l 328th 4551 AiTd? suchnd tedribity]l Aoké or

%% a.?thl nfn%e%g 9{? g‘l?fét Zso]??nt%]g&% &%lcetﬁﬁ&g‘gp?rea ?%%%c%? H}ecfri«ga%n {for

Wﬁlﬁﬁ]@i @rbﬁn tﬁfésf#cmﬂralehatméymb@raw pareerngheuty degreeandgbout 65
?ﬁkmﬂ 08 peefseﬂcla of @Qfmmu&fe sudhQf BbPpRr(S) dhlbrie. AlRefdtvely, the

ST UPBFRT I RS Y PO TR0 ?éﬂ?%ﬁa&:W%@%m witite
| theypriesknag Oﬁ&qswusm‘ﬁmnlnldec atid and edﬁmratuug ezchefiovaaboper(ll};

11 ARQLEEAyARE tdRMdl oMLY rb@BW T0RRPRL A Mfost preferably at
f;a:gnlt ons ‘appr.opriate ‘for thls action can pe

8%0 agrechangl fea by 40 fdegrees [lons pppyopTERte 198 His gepction
&bmbdfouh’iémﬁﬁmy&rhturﬁtemﬁﬂ8&l -] 20u 2], 1OEEHB8GR50T; i S.

5}1 ¢ Eti‘i‘ ‘H remS?%‘lt L aa N %bl fzghf‘s'l% 1%1?2851«% 24, %gﬁét A% 220695.

ea ag oun
Ao Wkgﬂ@aﬁ%wn of the pingf pyrfzolerl f%mm 3sto the chloro-

G dzbleGf fb{ﬂﬁula?m 1’ﬁ| dtse&.aeﬁédqnn &0 RekitigQnsiutibabs @k eom?&!md of
n e | of esl .S
mﬁﬂ%ﬂ 35y D bl 2o 21 SR SY LSS S0n 0 Ol rom) it
Sy atolgers idoridcTandtheEwish digusindtrPsyl Gloride an tegypepataie below about
Eigkien, ana% A AN r&é@ erur, CérdidSRkbpr ﬁ&te for this reaction

exa eacti o e.co en Iy e fe

%"Hﬁ th‘ il&ﬁ&%{?n oI aRela i L4, Brigooet f Eherioss,
@q,LHS\meHSe ot J.&f Badk eablk AlHeranmtydl Cheyd 1 987 2l 2652000 as
pot assi um hydroxi de, sodi um hydroxide, or lithium

R LRX gge)f g Rual 'oyfolrfnm&' ANRY. M@o@@mo'c&b@xﬂm acid of

i t@fhy &FBW\F{ [Ht uﬁﬁ%&u %aﬁ@a% C%a%xm%@@rm Bk pouadp tipfield of

oannkeyahedd ednpof wiath aretoemipetat (fretcbdiev@etpsdh Ouparic C
glg[h ::c% woépéehgﬁ%‘;# % W eWu;é;OZrFH L%Tlt%n, H?ﬁ @he}ﬁ@ gb'ltls, N.Y.

anot her
6%9& r%—‘éteWW tthe reactignrgp fe r:wafegramlsteﬂ&ém ¥ frwmé%%ﬂmn@ound

af fbyﬂlﬁmhﬂhﬂcomq@wamhom AU gL Ry&bkiar,isden &rpotassmm

PYo R o gt Pi‘%eo“%zirpﬁlﬁiw?%}%faﬁlg%&hﬁ’%t?l%ﬁmd& ina

swtalrld salventc sush bea nuriverdl ¢drabpdroémam mdtyanob apdwatgniliie reaction
efn E@&%’éd%uz at ept)ém?)&%ﬁgr% BOwWeBS alscth Bt Yhd ShoRERbnPlemperature,

drochl ori de of the adana f ane

structure

eI GaPY o FBPRTC oS FOPREBIR e HEES T mah po¢ trcated with
aptp@mno@tamc Iaaé;ef;or suoiplashydiohdio prid pychet hydraganrblorie or
ﬁ?&fe HE s38lu ?P&g& %B@'aﬁél%'refiuﬁ%)?&a&ﬁé 3-

tetr ron exa ate

E%lea%%b ?@% g%fg%%lﬂ?%rcgg Qcc:c?nv%}cte 0\1/1\961121&%%/‘{00 ‘:Llh%i]ﬁ"gde of formuta 7
by treating the carboxylic acid of structure 5 with the hydrochloride of the adamantane
derivative of formula 6 in the presence of an appropriate base, such as
diisopropylethylamine, a coupling agent such as O-(benzotriazol-1-yi)-1,1,3,3-

tetramethyluronium hexafluorophosphate, and in the optional additional presence of a
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substance that increases the rate of the reaction,
such as 1-hydroxybenzotriazole or 1-

hydr oxy- 7- azabenzotri azole, in an inert solvent, such
-as a chlorinated hydrocarbon (e.g., dlchloronethane)

WEZ0Y/ 04 net hyl f or mami de or N-net hyl pyrrol i RGISERI00SHEB804

a tenperature between about _gpdegrees and about room
tenperature, preferably at about 5 room tenperature.

Iyawan@é 1hef inERE B rAt oEGEREAcigh, 368N 18&[}@:&5}9&1&0&@1&@ 8ri-

B Rtk Lraiio il by gt SR s oblraRiy frecaton e
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'%Iﬁﬁﬂ@lte'b\éﬁf!!e)ém a8 0%@%& 8 aB@lﬁ 1?8‘1}11 n%{r!ﬂﬁge ?i’gferQMy at about
afjekn

convertin the car IC aCI
%é@t Man F 16580 cogalgfg aggntt own to one of skill in the

hEt loy dirzaixiy Syntlodsiaj midleim:atsem ofaﬂmﬂays)lﬂ ﬂ&&ﬁu@ btednypdbﬁa&til[ﬁlgﬁf Han
L 9. X5, 08,0000, 306 SR URHNRVRL il YelloR B be

or a_correspon reac .
é@’&s@wgé%aﬁveb@l P ﬁarquyéie aeigpf fosaukaisig an ﬁ@:wated ester deﬂvatwe,

ﬁﬂi}b@&ﬁé'N—ﬁy@ﬁkﬁu&ﬁnﬂrﬁdd@d{eﬁ a%d\éhﬂs@qd\énﬂy reacting thls with the

d
PR AT By e P ESSREE 0 8 SOURL LG cacion
ﬁqqemce sol hentricduoh bpscatstgrthh ysdbotyhc and af foamula 5 with N-

FIpskaliifidel ’ﬂﬁ%ﬂe&@f?&lﬂf a cQulq A% @0 RDQUE;F Ty
ure. .The result xysucm ni-m de’ est er
g‘?ﬁﬁ‘gﬁ 05 3pyiert UV 5D e e 2 deppsFaLTaRstEgen about

0 degress andalar: epccotehgspondi Tige mmlﬂn@lﬁ diytiteapsucsialntide kdter is then
%&%e%ﬁ?ﬁi@%ﬁﬁg%nt%eb&i‘ﬁaué Porﬁ‘ﬁﬂaatpo ec?)ﬁl@%pon% %%ad atdﬁltlon '

triet am ne or 11 SOprop am n
wtk@)th? Pre%?némftazhaﬁee syche pn §€ﬂa9@rbﬁses(9éh tragghyfgmyne or
aiisapﬁo@ylkﬂ@lramm &&h@lﬂ(e’c} 04! ﬁﬁtablé@ﬁ@ri RIRAT s’i{cﬂ ﬁ?N,tNl give

r or or Dyr box formul a:
é]\me%ﬁa rXanil%gat a[ro%n xﬁ%g}%mﬁ rragurg eglxe @xgrlb aﬁf}(&%roél?yrazole—4—
faphparainide i famuidn be converted to the conpound of
the invention of fornmula 1 by heating it with an

g lnaqu;f, CEBEJTF dﬂﬁu%arﬁoaamﬂre off AR ffulSOdav8Rdn USRv@fed to the
1 din ure about

SRl P bt € SuRa Ty PR i o 49 of Rpmyla HRR, in

Maaert Ml-vemt gich ap\NNneﬂhy]pyrrAhdJApne 8 a4elgger$@1hfea’p@ uP2 @ degrees,

BHdeehabdWReRhERAIAL I on of the internediate of formula
4 is shown in Schene 2, starting froma

pyrazol e-4-car baxyl ate ester of fornul 8/b;L
treatnment with ar»ehi orinati ng agent. o
it \ NCS / \
N N
\! \|i“ C|
Ar Ar
8 4
Scheme 2

An alterative preparation of the intermediate of formula 4 is shown in Scheme 2, starting
from a pyrazole-4-carboxylate ester of formuia 8 by treatment with a chlorinating agent.

The reaction 1s conveniently carried out by treating the compound of formula 8 with N-

chlorosuccinimide in the absence of solvent at a temperature about 120 degrees. Precise
conditions for such a reaction can be found in the literature, for example in K. Morimoto
et al. J. Heterocycl. Chem. 1997, 34, 537-540. Procedures useful for the preparation of
compounds of formula 8§ are cutlined below.
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The reaction is conveniently carried out by treating
t he conpound of formula 8 with N- chl orosucci ni m de
in the absence of solvent at a tenperature about 120
e Preci se 30 conditions for such a reactio
%Bﬁﬁﬁ%lgund inthe literature, for exanple Tl /RE2008/058804
Morinoto et al. J. Heterocyecl2l -Chem 1997, 34,
537-540. Procedures useful for the preparation of
conpounds of fornula,8 gre outlined
20091010416 w@r/ EP20(8/ 058804, ,-21 O
NKRH, JO %%t 0 OFt '=0< 3] “0EHH P
J MO Cl Et NN | Ar Ar N1 14 Schene 3 AN
second al ternative pRocedure for the preparation of A
conpounds of formuld 4eis shown in Seheme 3. 4
According to this process, gthigfeaction of
connercially avai |l abl e di ethy

et hox Iene e of fornula_.9

PO P e 4 A aan S5 Progaul s shown

ulm Behreme 3v Acdoetipg of thsgnetietsi tie scactar ofexanydreialht dveilable diethyl
Qtﬁ 1@&11%?6:@@ if fgrmlﬂgg M@:ﬁﬁ{l%@/ﬁ{@a }Metog féHhula ArNFINTL, can

ra2| ne or the ac
3{3 SHFGEPRTE" § ForH Of R HORSOFrGImB G semBrhnd of e 9
chobe &Xgaﬂi)ivﬂh ahiyiiyotayine bhthe h&d&&&ﬁoﬂ\:@f & agAndigidéazine in an
%&g! sIolv%Ht sua‘?!]st oaicogtgle%@ &Lﬂ%ﬁ% fnsthg Salesgzj Wh'érggﬂ éiCl? 8dd1t10n

reaction |s tlonaf pres

et @fﬂb@@?&lﬁ@ﬁz@% isaisede mmahwremwlww quft & therddipipeal presence

fof & BAsB YNk B @er@a{ry antlyuaﬁﬂw(@cm@k&hﬁné I tﬁ@@h?@)nme;r&e
carri e ale

OV S
© 000/ 11 °

erat ur

 RERRR Tt 202 g Bgistel Syl ot g U aatirE

Eﬂw gwudf2lciogees dandrbolt@0 degress. Beagti¢sar combioador this reaction
Eé&ﬂ&%hﬂi ﬁﬂﬁe hﬁel;a%%tﬂdf Eaandp®, uﬁ?&%@%ﬁ% el 1. (54 g&f‘a’ SNG w.
Flat Bt i topiiclcrgiron i 155 95 30013 35 mbrmedinc of
{ortredanidds eiee hedted & dppravithaely @76 Segrdeewitheiad @dlvedethanol being
ge%v@éb faioh 7&@@%2&? Bl th@s&gz%o%v.g%ag@g g% ARR%k 11.

f-pad gowfar éwﬁwnoazc@m be fonnd iy thg fitgragure, focgrmnlﬁf T@rFs Gebmg et
ahis 4[86&698 Qﬁeﬁl@ﬂv@ﬁ tHeQbaemédlatt BEfolhtiRINAtckE Bs hda@¥l at reflux in

N T T i b
pga@céqjofgfpnmtéa ][L;)anmtmns for this reaction can be found in the literature, for
example in W. Holzer and E. Schmid J. Heterocycl. Chem. 1995, 32, 1341-1349. The 5-
hydroxy-pyrazole of formula 11 can then be converted into the chioro-pyrazole of
formula 4 through a chlorination reaction. The reaction can conveniently be carried out
by heating the 5-hydroxy-pyrazole of formula 11 with a chlorinating agent such as
phosphorus oxychloride in the absence of additional solvents at a temperature about 100
degrees. Precise conditions for such a reaction can be found in the literature, for example
in W. Holzer and K. Hahn J. Heterocycl. Chem. 2003, 40, 303-308; in H. A. DeWald et al.

J. Med. Chem. 1981, 24, 982-987.
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ethanol in the presence of a base such as potassium
carbonate to give the 5-hydroxy 20 pyrazol e of
fornmula 11. Conditions for this reaction can be found
inthe literature, for exanple in W Hol zer and E.

WELHAHOHS Het erocycl . Chem 1995, 32, 1341- 1BAYEPIG0SE804

5- hydroxy-pyrazol e of fornulayll can then be
converted into the chloro-pyrazole of formula 4
through a chlorination reaction. The reactiong.ean
conveni ently be capj,ééﬁ out by i ng trk?

5- hydr oxygpyrazole of fornmula 11 th ac jglnatlng
agent suct'l—wlzas—% pROS phoetas

absence of additio al -sol vents 'i“ a tenpera ure about
100 degrees. Precise conditions for such a reaction
can be fotund in theiBiterature,4for exanples in W

Hol zer and K. Hahn J. Heterocyd. Chem 2003, 40,
303-308; in H A Dewald et a J. Med. Chem 1981,
24, 982-987. WO 2009/ (10416 P /EP2008/ 058804 22, NH
QO /HOQHO TO of zoH O NN Ar 1 1 | y
Ar Ar 12 14 1570 OO OO OOH O o NN/NY
a NG W' 'a AP A A 16/1B5 Scheng 4 fin\
aItereﬂ\N e~preparation of the |N erffedi ate of tarnifa
5 is shqwn in Scheme 4, in which a sydnone of .
fornul a”16 undergoes a [3+2] dipolar cycl oaddition
reaction.wth dinethyl 5 acetyl?enedi carboxyl ates

foll owed by sel ective decarboxyl ation of the

internedi ate diester of fornula 17. This reaction
sequence starts with an aniEhgReEDf fornul a 12 where
Ar represents an aronmatic, group, nmany exanples of

\Ahm aftarativepeparmesicofht intawaidlaabdfdornTities isashdwn ireSahbme 4, in which
gﬁcmbln@ oili%rxlﬂ aci%m\fﬁ rggg t[g+§ﬁ£pgféla{y¥llo%c¥ﬁ6ﬂ]leeacnon with dimethyl

I.vative 0
acety enedlcarboxylate followed by selecnve decarboxylation of the intermediate diester

of formula 17. This reaction sequence starts with an aniline of formula 12 where Ar
represents an aromatic group, many examples of which are commercially available. The
aniline of formula 12 is converted to the N-arylglycine derivative of formula 13 by
heating with chloroacetic acid in water at reflux (for details, see D. L. Hammick and D. J.
Voaden J. Chem. Soc. 1961, 3303-3308). The N-arylglycine derivative of formula 13 is
then nitrosated to give the N-nitroso derivative of formula 14 by treatment with sodium
nitrite in aqueous hydrochloric acid at a temperature about 0 degrees (for details, see D.

- L. Hammick and D. ]. Voaden J. Chem. Soc. 1961, 3303-3308 or F. Dumitrascu et al.

ARKIVOC 2002, 80-86). The compound of formula 14 1s then treated with acetic acid
and pyridine to give the sydnone of formula 15. The sydnone is then chlorinated to give
the chloro-sydnone of formula 16. The chlorination reattion can be carried out by
treating the sydnone of formula 15 with chlorine in a mixture of sodium acetate and
acetic acid at a temperature about room temperature (see F. Dumitrascu et al. ARKIVOC
2002, 80-86); by treating the sydnone of formula 15 with iodobenzene dichloride in a
mixture of triethylamine and dichloromethane (see S. Ito and K. Turnbull Synth.
Commun. 1996, 26, 1441-1446); or by treating the sydnone of formula 15 with N-
chlorosuccinimide in an inert solvent such as dimethylformamide at a temperature about
room temperature (see K. Turnbull et al. J. Heterocycl Chem. 1994, 31, 1631-1636). The
chioro-sydnone of formula 16 can then be treated with excess dimethyl
acetylenedicarboxylate in ethylene glycol at 120 degrees to give the [3-+2] dipolar
cycloaddition product 17. The compound of formula 17 can then be treated with 20%



heating wth chloroacetic acid in water at refl ux

(for details, see D. L. Hamm ck and D. J. 10 Voaden

J. Chem Soc. 1961, 3303-3308). The N-aryl glycine
“plerivative of formula 13 is then nitrosated_to give
MR r oso derivative of formula 14 by trBSFE 8/058804
with sodium nitrite in aqueouws-hydrochloric acid at

a tenperature about O degrees (for details, see D.
Laqubtamiyddocidndc &id dt. reﬂlnadeﬁed hy@tbb’ﬂﬁs tc&h!e dich8fokylate which

o8 B et ecsBun-eR iy Rindbay 0 ntictieg
VEF’PHG%%% .t% gie g monosary xc.aalriﬁ)é el & EPecHEs copdiensfor the

atadienyh@catiTrond Iﬂﬁ &Mﬁﬁ-@ﬁﬁldﬂ% of femuknlees ﬂf&@h&ﬁ)cﬁﬁboxyhc acid of

he chl or or m. rrul a

> gflﬂflgma% oen 01rnéactl oggcr:aglﬁrebf A lRldfﬂPp BTl 74

tfﬁé@?@ﬁ%ﬁe of formula 15 with chlorine in a mxture

of sodium acetate and acetic acid at a tenperature

about®r opm-t enper at ure ({ee,F— Dunitrascu et Rat.,—
G 2002, 80-86); b eating the sydnong—6f
| a 15 with iodobgngene di chiffifde in A RO .
ipf trTethyl afhp d di chtoromet hd es —
‘Itotand K. Turnbull Symth _Commun. 1996, 2b,
1441 1446): or by treatimg tH® sydnone of rwill &5
wi th, N chl orosuccininm,gde in an inert solvent such as
di net hyl f or mani de at a 'tenperature about rodin
tenperature (see K Turnbull et at. J. Heterocycl.
Chem 1994, 31, 1631-1636). The chloro-sydnone of
formyla 16 can then be gfreated wth excess ddrret hyl

in ety Lycol\at ﬁz©
1% pol ar | oaddi £ gh

- 25 ac®t y¥enedi car boxyl at
ofg,formul a 17 cafl thengbe

de s%o give the [3+

prpdyct Rf. The,.co

tréa etN'Wi th 20% WO 91810416 PCTTEP200%: 04

- 23 aqueous hydrochlorfic acid at reflux tojeffect
hydrolysis to the dlcarboxylate whi ch under goes

sel 88tive decarboxyl at Pon upon heatsi ng to about 250
degrees (bath tenperature) to give the

nonocar boxylic acid of forgaHemes Specific conditions
for the reactions that |ead fromthe chloro-sydnone

: gﬁ d a%}}g}{ S?b Tk C;‘ gc&?ﬁ ﬁﬁ?&qcﬁ)fctgé %ué%ﬂon%h%cé lg rr%r%ﬁe?ents%yg}“logen can

10 by pienspd OHens st@s irom G4 -ary1HImigaRG R 2-cathoxHAte KAt of
rdulaQ ByQohv e Bm¥nd subbtitdiz tHl DalNad¥hdN vicH cah then H

ﬁi’(yla%e% gi@er mgnteme¢%t61c§ fc:l'r%mla 19. Deprotection of the carbamate and ethyl

ester then gives intermediate 21 which can be coupled with an adamantanamine of

R4

formula 6 to give the product of formula 1.

15 The conversion of the amine of formula 3 to the carbamate of formula 18 can be effected
through any conventional means, several of which will be apparent to one of average skill
in the art of organic synthesis. For example, the amine may be treated with a loweralkyl
chloroformate (such as ethyl chioroformate) in the presence of a base such as sodium
hydride in an inert solvent such as dimethylformamide or tetrahydrofuran. Alternatively,

20  the amine of formula 3 can be treated with an excess of phenyl chioroformate in the

 presence of a base such as sodium hydride in an inert solvent such as dimethylformamide
to give the bis(phenoxycarbonyl)amino derivative, as described in L. R. Hatton et al. GB
2,101,999. The reaction can also be carried out using pyridine as base and chloroform as

solvent. In this case, the reaction is preferably carried out at iow temperature such as at
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SEHHPIR AR RSP fe-g

I\ 1 R4 OOHzNo.. VV A H~f H N~\ NR N R N
\ NRR NNN A Ar AAr 20 21 6 1 Scheme 5 As shown
in Schene 5, a conpound of the invention where RZ

represents hydrogen can 10 be prepared in four steps

WO Z8M41AES 1- ar y| - 5- ami no- pyr azol e- 4- car boxy| af€l/BEBA0 058804

of fornula 3 by converti ng thg_am no substituent to
a carbamate which can then be alkylated to give the

|afbb@ﬂ' OT@%%%E @oﬂﬁltfoﬁg fod k}ﬁs &ShsfdPantioh esi bedbusd mtﬂ‘iﬁhterature, for
C a

CRABRTRLE BB dUS AR 4l T el P n RO it Aevarve

fcan thendedrented g’lmhéert hetapploi@ thetrefifx ttopenatuge . giveSh hgermediate of
oY RS 38 QReRR tdpeesam Re-fnaf @(Sﬂﬂ%l!ltﬁls%oﬁtﬁlsttﬂﬁsfeﬁﬁmtaﬁbe

3%%@?1%%&5133}% %g"g@g’& g{t Eggatbﬁl%reg I4!6%B’393appar ent

=S

-to one of average skill in the art of organic

Spnehekiien oftbe cakanptc of formelad@ivit: avaikybeing rgart etfowntlh RiX

Rarh DNEFRIH Yiking & Q&I@Jtﬁf)ﬂflﬁ@%ﬁ Iﬁ§é&ﬁﬁre§§fhﬁh hyd we]l known The leaving
chl or_of or mat e int fnb presence, of

rpﬁlérretoré%c}%mr 1%1& ge a8l onate ester (e.g.,
dxhaaﬁﬁth ylobhybateranindsyla¢) cte Thatvdicof wcaneniditiyesfiaatd betryatment of
r
Sxig bt R A b S Sy BB Al
BRiEPa Y @éﬁala@,t asféﬁlipeliﬁ‘ﬁ‘yb?f}”é@ 4h@uawonhféwe@mrv et the u@ﬂx
agmpsHra el dThd e atktadink On Ghd/RadthBy of the alkylating agent.
bi s( phenoxycar bonyl) am no derivative, as descri bed

iI‘He %a tglg%tggﬂwg éla)%g ds the t%n re%lojvg& frgggthe Iarga.rga € 0% %orraula. 1910

can a I'Ng pyridine as

ERE M@ﬁﬁp@fgm@@ 20 @ping cqndmcmssveéé@em trhike ﬁ@é@rtthtsn is
Rhsfematoy, WK hfgl beYbecik wb MW daQIFPEr @t ur goﬁpl Mmﬁ%x&hples of

WO 2009/ 010416 P Q8/,0588 41 s
AP S R Gs e %u'%ﬁ?%ﬂ BN B e e Symthesis’

{heV| Greenaindrs G. ﬂ\brWu@mdgﬁdsmm Idbn WileyHatownNet. 1831 USr

49 | '
s o o igbponaess il o e o

t
PEIRSEY A FiOPB My bGiTeRROYHSY UREe iR F%ﬁ“%o%’% Offf%%q %P Yt%h an acid
wirae tiRhormoeqatie st bisart weitt sdiugny buchGo ﬂ&nlbg@ﬁ&edﬂﬁdrdcﬂbﬁa (e.g.,

chﬁi%?%rﬂ‘gm&agpﬁ%%%o%% émféatg Bfte. Igé}%@aé %fttﬁ%% %nd foPformula

K erﬁt& EATasEntE e hP AR Frah EDISHECHE? $701 R IR DAFPROVaH by hating
ﬁiekﬁh@bhﬁk@oﬁgﬁﬁwa(lﬁ “ﬁt@r}fﬁtﬂsﬂuﬂ }Pﬁdrcﬁcﬂi& ibethelehe ?@@I at about 100

SI 4 k(?&f&[% onsr%c;e/r tﬁlg 5%”%%{11%9 oun le ?%er:%}re, or example mK

Matsushita et al. EP 885890,

The ethyl ester in the compound of formula 20 can then be removed hydrolytically under
conditions well known in the field of organic synthesis. For example, the compound of
formula 20 may be treated with one equivalent of an alkali metal hydroxide, such as
potassmm hydroxide, sodium hydroxide, or lithium hydroxide, preferably lithium
hydroxide, in a suitable solvent, such as a mixture of tetrahydrofuran, methanol, and
water. The reaction can be carried out at a temperature between about 0 degrees and

about room temperature, preferably at about room temperature.

As an alternative, the carbamate and ester miay be removed in one process from the
compound of formula 19 by subjecting the compound of formula 19 to acidic conditions,
for example by heating in dilute aqueous hydrochloric acid at the reflux temperature.
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group X can be a halogen (e.g., brom ne or iodine) or
it can be a sulfonate ester (e.g., nesylate,
tosyl ate, or nosylate) etc. The reaction is

“ggﬁgﬁﬁhﬁgtly effected by treatnment of 10 thePCT/EPZOOSIﬁ:aSSM

rbamate with a base such as sodium hydride in an
i nert solvent such as tetrahydrofuran at a
t enperature between about room tenperature and the
r'Bfel coppporehpishainyewiosfol forandol arthen bepreprithiy actioneof the

ﬁ%&&t e dcdt Bl et ;6% badd :ﬁ@)r@}ﬁ%&% den-{;ﬁk?ﬁ:(i@érp(ﬁb' ¥8tteas an activated
protectiv oup i en r romthe carba

ot YA 0T SR BN TS (1 (OSieTd Pag edon sl
dogdidteihydschiptitie sabed unthic prdstrecc.af dectssaryt diiasotBing agent, many

t f.0 1O r

oe?i@tﬂﬁl g&rho u% w\%: Eﬁnngy%ﬂ'gé{' 0 ﬁ] eﬁeﬁﬁ?é éﬂae%lﬁ%t ptrI‘ngreQ@&dﬁ i€
CORYRTISIEN §2rEp @O Y| e ths CFﬁ’@’%’é grd opptgcaye 2l ith the
(Hyathﬁslohﬂe 6 1@ adBnDyie hie&va&we of ﬂsrmtﬂé 6(3‘1 &ﬁd’r&es’&ﬁ& dPanG

oy Ot et ol ey R i SR mef oo
](Qm&h@m@olﬂﬂ Ylkédv%%m%@iqrommemﬂmompﬁﬁm@ fhg e the
WpabRal ABY DS P?eg&\é@ df bbbt thMGndrBReCANPALSNTGLOfcaction, such as
la, 20 W |d2 ch as t fluoroacetlc
O*?Y&”?Wb%mo trete SE BT LePeAL ol BhEh AT agovent such asa
hyhblrmmd bphodeban (c.g., diidiidrometebdian d, N@mﬁmﬁbmmﬂe or N-
X m}éﬁ}dﬁ{dﬁmnk Nk n{%@:ﬁﬁreqjet\lmt&ﬁ aﬁ&%%é@z@eﬁindfa%ﬁmgo@m

or et
5?%%@%%@6&%5@3%9%0%%%@%6 h’\é‘émaHW {pgereaction can be
campé ldﬁﬂb}ﬁfonfr@ﬁﬁglﬂﬁ cdowriichcidatf aﬁﬁiuwa 1y dh axiiveediegter
%tﬁgyatlge su %%9& Ne}x%rgr l3&?511@ 19n|9ide ?sﬁ sg]rasge%ﬁgntw ?ndc‘jnf Bfis with

éac i'on nma

dheangineniane @(envagvel\ﬁtf@,mlﬁa par @t:oraqSPmEhhmﬂdprﬁ@h This

etdbn ﬁ&fce kdh Eehﬁrr%@ﬂm@ w tadfing RE PHhExyRO 16881 foh@Nlae with

d l di t |
iy 4”{85%}1 sk it Pl e ST S skt SRt ¢ ne
dmmduﬂxﬂlcubodlhmﬁﬂm & ROrtelyeriisuthr s attedhydiofiran Ale temperature
%Qﬂe&ﬂlﬁﬁﬁ‘& (ﬁ sgﬁr@& 8 KBt rH@rh%cl:m ﬁﬁ&xtﬂgresﬁHﬁ%‘Nas :

assi um roxi de, sodi um hy ide, or.l] h|u
ORI wT ghsp RS ﬁ%%&‘i’%‘@mﬁ%"eé’ ormula 6 or

Sldbltr&pbﬁdlﬁg)hdi@ﬂidm&u&h msthapieseticelofen ke, such as an organic base (e.g.,

AL U0 DRI o AL Sl LR o
deljrdimsthaliermagiéuat s roRWpERatalE- preferably at

about roomtenperature. As an alternative, the
damtiegrat eieddds ﬁﬁﬁ(ﬁﬁwﬂ&)ﬂtﬁe pﬁﬁﬂ“dﬁ(ﬁh offhydreings srobdhssefhatibeen

f or-mul b ' 1
}e%wgﬁ %ld ??;e UTY Of% @6&%8 ’ C OE%(S’{YQ%HESS P%% f g
3)(&1?'@(51&@6 @yi Ihtarelig. Paraidid-foln Hﬁl@ﬁ&ﬁ@nh}d@é@ndm 1975, 69-107].
lé*)t ofﬁt’&erfs@sf skl f& réfdHhteon 942018438 ude diazotization

/ EP20 o n e i nveniion
Bt 45 m%ﬁ%gp e GRTP g T EA Y A B Med
Gamcmgfs,ue Sammnﬁ, Rs ¥'r Bortnerieet 211 WeD 20750 881 7agdp i opfiman et al. /.

2 '(Y@H Y@ost BEHES 2 BICH. &a% Bl 8GH] ]V]@itegqsheﬁzsﬁ(ﬁ]@; 2803 -4418);
gn adamant ane 'derivatlve of form

ﬁ@gﬁ&h@f arlrgavgtg FOUR PRy aéxﬁjlcggp{l clef31 cient aryl ring (M. R. Barbachyn et
al. J. Med. Chem. 2003, 46, 284- 302 M. Pal et al. J. Med. Chem 2003, 46, 3975-3984; N,

Pommery et al. J, Med. Chern. 2(}04 47, 6195-6206); ammatton of an aniline using O-
mesitylenesulfonylhydroxylamine (D. W. Brown et al. Tetrahedron 1993, 49, 8919-8932).
By far the most commonty used method is diazotization of an aniline followed by
reduction of the diazonium salt. In addition, more than a hundred substituted or
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(e.g., the hydrochloride salt) in the presence, if

necessary, of a coupling agent, many 5 exanples of

whi ch are well known per se in peptide chem stry. The

reaction is conveniently carried out by treating the
WOLBUIH6Cc acid of structure 21 with the PCT/EP2008/058804

hydr ochl ori de of the adamant ang .derivative of fornul a

6 in the presence of an appropriate base, such as

diﬂssmmed/ b@t hydrmﬂd@ @re lidted @yl p&mﬁ@m&gﬁ B¥ailsble bh @8 AQailable

?trbaz yl)-1,1, 3, 3-tetranet hyl uroni um

hexa uor op 6¥phate and in the 10 optiona

addi ti onal presence of a substance that increases the

rlaf earprmipienipehidroteridsictyabiable fromyddtisky benzot ri azol e

or 1-hydroxy-7-azabenzotriazole, in an inert solvent,

SHEMIRS 5-drydwhl-adimattet (freudcZy) banbd @eghred by hydrogenation of the

|
g L R
de W@C@HE debfaiped beﬂﬂfa%k@ﬁ@@raétfﬁﬁéh%wéfeéﬂ&ﬁﬁ y47a063-8067.

- about room tenperature. Alternatlvely_ the reaction

can be 15 carried out by converting the carboxylic
aci d ofio ,ﬂr..m aN2l to an actdvAed est eo hvati ve,
such as t hydr oxysutci ni mst%r

subsequent reacting this with” the adanantane
derivative %f formula 6 or a corresp&%dlng acid

addition salt. This reaction sequence can be carried
out by reactlng t he arboxyllc acid of formula 21

W th n the pres NH,
coupl i ng a‘aijﬁgﬁgﬁ as NUIN _J20 —
dlcyclohéxyl odiimde in an inert sofventSuch as

tetrahydrofuran at a tenperature between about 0
degrees and about Poom tenperature. The resulting N
hydr oxysucci nim de ester is then treated with the
adamant ane derivative of f@theess 6 or a
correspondi ng add addition salt, in the presence of a

R@%wrﬁxﬂ@&h&ﬁe @r’v ﬁﬁiﬂé@" &e&ﬁﬁ@o Q@agm et(af fﬁhﬁr\!ﬂa%ﬁjb{%ﬁ be

or diisopro or t su
R E QUM TN PO RETAT
egropachdred Oont e Pies atdapaeed cémzearmé;r fronf 2-amirect B ydrbey-adamantane

f o
e S s A e
2 ert splyenisust asdidigyemethape atlaboPU’ODmﬁ?rnB@ﬁ#uak anlgotgol of
folreel 43;is then B@&t@ﬂ wﬁﬁan in BN di®Mick a§ﬁﬂﬁnc hdidlin 4<0REAAIe at

1975, 69- es of esse S for

BPE SRSt on « Koyt AR SRR Gt AT dp1 i reaction
Bay of fcalndamu Jarpskdvalet a:iwé@ MWPEPHGUE tin Bqufalatnlreeal WO2006090244;
SHBZ R IUPKIS Rlaly, (BemBRILI @68 81 56ak-5651. QQE Garbhhblzyio NG Bective
2006, 14, 8712- %ZZS R V. ? ert et al. \%%

FOBB 51837 Fmyed omips cpmpgung; of formulagdpsinghArospragign under
d@bie D22l ca2d P to Bive Yhe eﬁlmtaﬁﬁoahu}aIZS Ebr eMatble, Ghetimpound of

foldta fﬁﬁna Ab%@l?d#)gé@[ed atg BLACS LIH? i? £ ﬁeﬁ?&?i\\% %f a catalytu:

group f ctron C|ent

BAPWHROhH 9% Ratladigm-onycarkery enu(@u 28 4tigpol) afyoom
Papeatural . J. Med. Chem 2003, 46 3975-3984; N. 35
Pormery et al. J. Med. Chem 2004, 47, 6195-6206);

am nation of an aniline - using O-

nmesi tyl enesul f onyl hydroxyl am ne (D. W Brown.et al.

Tetrahedron 1993, 49, 8919-8932).
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By far the nost commonly used nethod is diazotization
of an aniline followed by reduction of the diazonium
salt. In addition, nore than a hundred substituted or

“m(}ggﬁg 910416 PCT/ EP2008/ 058804 -26 unsws%bﬁ‘)ﬂ*ﬁ@m;&sa:@

aryl ra2| nes are listed as comercial ly avail
in the Available Chenicals Di%%ectory.

2- Adamant anami ne hydrochl oride is available from
Al drich. 2- Am no hydr oxy- adamant ane: (f grnul a 22)

can beopren; - ogepa @ .
derived ”l 5 hymz ada%tﬁﬁo%md ’ﬁﬁ*‘

| - S-a-net hyl bepzyl am ne according to the_procedure
described in L. Jaraskova et al. Tetrahedron Lett.
2006, 47, 8063-8067. ~~JJ~~ 0'l HO/NH2 HO //7 0O \

22 23 -yNNONNHz H-OF OO 24 25 Schenme 6 As shown
|n Schene )ﬁf\ 2- am no- 5- acet am do- arrant ane (of
b 10 “o.!\g' frome R )\

- - 57 hydr okyatamarit,ane 4 22 z—prcrﬁg
corrpound of formula 23 is prepared convenl ently from
2- am no- 5-hydr oxy- adamant ane by treatnment with 5
benzyl chloroformate in the presence of a base such
as triethylamne in an iner vent such as
di chl or onet hane at about rov%'lrrqié;z‘perature The
al cohol ' of fornula 23 js then treated with an. )
i ShepsmincShema 7 sie plcaiol §@f0ﬂ@P [a235am §e pybiestdttd Ritter rqagtion

abndlﬁommm tlﬁﬂmfe&ﬁrﬁﬁﬁe liithe pr&andeiod BulkR\Whidas aldu@ room
tter

N NG S T
@@é@z‘g@ﬁs reqctig mwmo@eg@ﬂw@resemwf AgetiRaciKin ¢hiriol gt a
&eham be%@e;i(éﬂ 236550 &%g@ﬁﬂ@fbﬁﬁﬁﬁo dk eer:]s t? egﬁrg thedan'fmrt{% (r)rw]f
L@%ﬁ% PR SRS ra B e dRe LD e T
nblbhmcmmme ceabalomsidsn the liggreerd, e canmple 1of. K Gladuwkelh WO
%5(30(0'1:@5569%%0 alah Bl C\Q@@é{ﬁ?@oﬁﬁl 20 h o %’%&ﬁs&é el"RYs ﬁzeszs

rogenat ed appr Xi mat psi I n the presen
?50 %Oc?r 1ot The arging g ﬁonafl a@%cs%mea&m%ﬁ%m@?ﬁq ﬂﬂfOHY1

ahloalicahht pféséiﬁb wenbast siuhhs aseteifrainelo} dadoproplEthylamine in an

RSB o BRBRU NS (g AGRIRER give b

sulfonamide of formula 28. The carbobenzyloxy protective group is then removed from

the compound of formula 28 using hydrogenation under noble metal catalysis to give the
amine of formula 29. For example, the compound of formula 28 may be hydrogenated at

. approximately 50 psi in the presence of a catalytic amount of 5% palladium-on-carbon in

an alcholic solvent (such as ethanol) at room temperature.

0
o 9 /
N o
Kﬁj\o/\ +  AINHNH, —= g
~
X N
o I
Ar

11
Scheme 8

As shown in Scheme 8, a 1-aryl-pyrazole-4-carboxylate ester of formula 11 can be
conveniently prepared by the reaction of {ethoxycarbonyl}-malondialdehyde with an
arylhydrazine. The synthesis of (ethoxycarbonyl)-malondialdehyde is described in two
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OO HN'k Om~ 'N///~~J~-Nk Ol .y H/ C ~7H
102326 QO' HN-~(/' ~J-"=(J~N O m Noml vy)~. ~/
~N' "ONHz z // HOH~J HO _cr 27 28 29 Scheme 7 As

vghown in Schene 7, the al cohol of fornula 23 can be

UOPEPHE to Ritter reaction conditions w t BCT/EP2008/658804

chl oroacetonitrile, in the pregence of sulfuric acid

at about room5 tenperature, to give the chl oroacetyl
deers Vianhi sthyl pkorficlamrnih & 2 6Beritht . © @ngo@héhrd 1988017, 2216—2f217. The
u i-on, : [ . sence o
aeneang s etk 1% Ahdhiel BRI e AR R -
aplgndisidelydg itk an andbysistsine in 2o ingeigolvens stigh gialeweraécohol (e.g.,
adthai@l)Qf roohOfeMpettidé. CEaAMMckids is@fbld fF thishadBioh (84 be found in the

d th tecti f t hl t.am _
RSO RorReim s Ty RE BlobieE i fr P esedgreClre B0R00. sos-
@7adwel | WD 10 2007010356; in B. Gopal an et al.

W2006090244; and in A Jirgensons et al. Synthesis
2000, 1709¢1712. The am ne of fermula 27 can then /

t reat~ed A Hmethanesulfonyl\c ordde_in the ©
presente [pf a baseNgeh—as tri'et Hyl ahi nd or— A
diiswﬁ%m ylethylanmine in an o t solvent such a

di chl or dmet hane at about roon1ténperature to gi veat he
sul fonagg de of fornula 28. The garbobenzyl oxy 41

protective group is then renoved from 15 the

conpound of fornula 28 usiga hégrogenation under
nobl e netal catalysis to g am ne of fornmula

29. For exanple, the conpound of fornmula 28 may be
Hy dhofemaicbemad, a lappr pix skt &lcyrbEeylpe estarof fdrmupr Bsenbe

Qf)m%lnféﬁﬂ}laf)ﬂéf)ir@cll ﬁf@.ié@%ep@ frﬁglo/fgﬁ’ @{)Ihhﬁ‘lgfc%ﬂfr gfhﬂ?%g ?ﬁ% Ddhin'gthyluracil—S- _
?grﬁg)éa?%g@eg(o? g)r]\éle 388 %ﬁ«tﬁw_ﬂg@y ?S\qe@jeﬁ“dg&ra.n afyihydygyine of k
SohedeABVHNH, in water in the presence of acetic acid at about 100 degrees to give the
hydrazone of formula 31. This is then heated in the presence of sodium methoxide in
methanol at the reflux temperature to give the I-aryl-pyrazole—él-carbékylate ester of
formula 11. Conditions suitable for this reaction can be found in the literature, for
example in K. Hirota et al. J. Chem. Soc. Perkin Trans. I 1983, 1293-1297,

o o S %
P‘§ -~ 7\
Na . — N
N Y
Ar Ar
15 11
Scheme 10

As shown in Scheme 10, a 1-aryl-pyrazole-4-carboxylate ester of formula 11 can be
isolated as the minor product of a |3+2} dipolar cycloaddition reaction of 2 sydnone of

- formula 15 (prepared as described above) with a loweralkyl propiolate (e.g., methyl

propiolate). The reaction is conveniently carried out by treating the sydnone of formula
15 with methyl propiolaie in an inert solvent such as 1,2-dichlorobenzene, isobutyl
alcohol, p-xylene, or dimethylformamide at the reflux temperature. Conditions suitable
for this reaction can be found in the literature, for example in E.-M. Chang et al.
Heterocycles 2006, 68, 1007-1015.



As shown in Schenme 8, a 1-aryl-pyrazol e-4-carboxyl ate
ester of formula 11 can be conveniently prepared by ~
the reaction of (ethoxycarbonyl) -nmalondial dehyde

i aryl hydrazi ne. The synthesis of
“*%% gﬁg%grbonyl)-nalondia+dehyde i s descri bt VRER(R8804
WO 2009/ 010416 PCT7EP2008/ 058804 '-28 steps from
ethyl propiolate in S. H Bertz et al. J. Og. Chem
g mvention wihmvp bl farthtrdescrietpothn Exofpleowimgh pllow, Which are
GRYBN G 18 Ab s RERRAS R VAd KR HLliNG e (QHPOXNE R, ) -
mal ondi al dehyde with an aryl hydrazine in an inert
sol vent such as a | ower alcohol (e.g., ethanol) at
room tenperature. Conditions suitable for this
reaction can be found in the 5 literature, for
exanple in W Hol zer and G Seringer J. Heterocycl
Chem 1993, 30, 865- 872. Ol Ol 0O  "JIx~"I~YY~JIxIIIl~
JiIl~~0 N/ H+ ArNHNH, \"N " NN~NAr V NON N
Ar 30 31 11 Schenme 9 As shown in Schene 9, a
1-aryl -pyrazol e-4-carboxyl ate ester of fornmula 11 can
be 10 conveniently prepared in two steps fromthe
commercially available 1, 3-di net hyluracil -5-
car boxal dehyde (of formula 30). Thus, the al dehyde is
treated with an aryl hydrazine of fornmula ArNHNH2 in
water in the presence of acetic acid at about 100
degrees to give the hydrazone of fornmula 31. This is
~then heated in the presence of sodi um nethoxide in
nmet hanol at the reflux tenperature to give the
1-aryl - pyrazol e- 4- carboxyl ate ester of 15 forrmula 11.°
Conditions suitable for this reaction can be found in
the literature, for exanple in K Hrota et al. J.-
Chem Soc. Perkin Trans. 11983, 1293-1297. O0 0 O N
I N, NN I I A Ar 15 11 Schene 10
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As shown in Schene 10, a
1-aryl - pyrazol e- 4-carboxyl ate ester of fornula 11 can
be 20 isolated as the m nor product of a [3+2]

@50% i cycl oaddition reaction of a sydnone g

1:9 Y5 (prepared as described above) WtﬁCg]EPZOOS/U:SSM
| oweral kyl propiolate (e.g., s@t-hyl propiolate). The
reaction is conveniently carri ed out by treating the
sydnone of formula 15 w t¥EXAMPRYS propiolate in an
inert solvent such as 1, 2-di chl orobenzene, isobutyl

chSgil o0y BRI ) B L1yl
@ﬁrg)ngte F'g[@ﬁaesfeﬁ ajf’ %I FOPRE AL 5pd @?é‘ﬁ'ﬂlt}%m?‘% pprifiggtion.
Ghslag odieralse indHetedy diayglees v@@i)ﬁqtalﬁ& frdid @émh&al s?d@ces LC/MS

0
2@%3@%?031}:%}}% &55%% ?éécgé é e(é% J&l?f rec&;ﬁ%@ h%]mé] th! fol owing
f GG O NPRAEH SRERE © m%%s@@@a& 158 sy wwﬁmm@wrﬂb aMicromass
arigkfetem MOAPIllbmdticnie sszm%le@fmiph@ (nféeRhb@N50 W00 amu). The
s%'ggfmﬁl%?glgrcﬁ%?ggﬁ%%%?%%%c Hn w§s ac EV%A lﬁ%}ﬁ%oﬁcﬁv%%g %H)IL% system:
B?@@@neEch@@stmh@neeugab@tlém@hw ek P04 <8 A 3dman) Cartridge;

AUEBIaHas K00 88¢ (0312% HESChnW FLBQU: Afc%ﬁl@% (0039 TFA); gradient
p@;% CQDO/%,\,E Unl ess ]M;]ervvl se | d| cat I
Yeft a3 6‘8{“&5 héd! r&H?%BWl‘?e e E]GWrré"‘éé’ ey pgnute.

5 (liquid chromat ography/ mass spectroscopy) spectra
enmepaqredowee gutiSehgsingraribos nethiodgof dystanyraplor including flash
r@aﬁm %ﬁﬁto@&p@ﬁ&?ﬁ@&%ﬂ%ﬁ@ﬁﬁﬁ? %ﬁ@@g@ﬁce@ﬁ@&m solvent

r omass .Platform nin
POETATIAE OH1E BPRTBERT S 5P s SEHAA GaTPY ogpgified by
Threersed phaskd Bie GUssigdmetdvad Ogeldpione 6 epse @ltﬂia‘alrin \WRsSart.
achieved wth the following HPLC system  Col umm, ES

L R RO o O e

Phase Bo Acetonitrile (0.02% TFA); gradient 10%B to
90% B i m nutes; equilibiatdon tine, 1 mnute;
flow e of 2 nL_/m nut Compounds were purified
usi g, variaus metH#8ds of Nch gat ogr aphy i ncl udi ng

flash Ycol um chm@matograo y using silica gel and
el utipgwith ethyl acetate
m xt @ or ot her approp

nd hexane sol vent
e solvents. Certain
conpouUitds were al so purifr€d by 15 reversed phased
HPLC, using net hods well known to those skilled in
t he afetNPnt er nedi at e 1:CrHiCINO, 7
5- Chl ord%4%- phenyl - | H pyr az&1°%24- car boxyl i ¢ acid et hyl
ester o-COCOO \ cuci / \
- To a suspension of copper (I) chloride (5.1 g, 51.5 mmol, 1.2 equivalents) in acetonitrile

- (100 mL) at 0 °C was added dropwise tert-butyl nitrite (7.6 mL, 63.9 mmol, 1.5

equivalents). The reaction mixture was stirred at 0°C for 10 minutes. A solution of 5-
amino-1-phenyl-1H-pyrazole-4-carboxylic acid ethyl ester (available from Aldrich; 10.0
g, 43.2 mmol, I equivalent) in acetonitrile (30 mL) was added dropwise at § °C over 15
minutes. The reaction mixture was stirred at room temperature for 1 hour then at 65 °C
for I hour. Following complete consumption of starting material (monitored by TLC),
the reaction mixture was poured into 6N hydrochloric acid (200 mL) and extracted with
dichloromethane (3 x 300 mL). The combined organic layers were dried over magnesinm
sulfate and puriﬁed by column chromatography {eluting with heptane then 20% ethyl
acetate in heptane) to give 5-chloro-1-phenyi-1H-pyrazole-4-carboxylic acid ethyl ester
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N~ NH2 N~ CI N BUONO N C12H13N302 C12H11Cl N202
231.26 250.69 To a suspension of copper (I) chloride
(5.1 g, 51.5 nmmol, 1.2 equivalents) in acetonitrile
at 0 C was added dropwi se tert-buty

\’&%(%&@9/%}1663 9 mol, 1.5 20 equival ents). Thei)?g/g%{[)b%%ssm
m'xture was sti rred at OC for-310 m nutes. A solution

- am no- | -phenyl -1 H pyrazol e-4-car boxg/l ic acid ]
e&7h3ya 68%¢-erhiqhay MR aanleéPIfffmﬂms éndicaped wiag 78% pywre. fBisomaterial was

Misedl dirdctigGuiihe @kt withodCRF@BY puriflc@id30 L) was added
dropwise at 0 C over 15 mnutes. The reacti on

m Xt yr | (o]0) tyrefor.1 ur
thenlia en\gg%@tzfgrcg%rﬁmphe lego%t n‘glego Arfogylicac &
consunpki on_of starting naterlal (nDnltored by TLC),
tion mxture was pour ohnto 6N
oric acid (200 nmL) an tracted with
hane (3ug 300 nl). N/ gonbi ned organic
| ayersfwere dried emes nagne3|’ sul fate and
puriby columm chromat ography (eluting with

hept a hen 20% et hyl aceta n heptane) to give
5-chl ot’o- | - phenvi -1 H p), razol e¥4- car boxylic acid

et hyI gls r WD 2009/ 010416 PCT/ EP2008/ 058804 -31

(7.3 0 @ whi ch NMR and ﬁpgffﬁaaﬁal ysi s indicated

was 783 opure. This material was used directly in the
next step without further purification. Internediate

2o assobyijogo 2 tchlore yahenyk by prasled ratbardinagid cthvhestes 0
QIntErtddhatd\; 73 4 PONmmel) & teﬁ@‘}dgfura}ﬁmﬁﬁ\@l@) was added a solution of

:!‘.ii%Hl lhgdr’\é)zx?d% u?%v%l'”g 5\'3,%:250 ?m wate @g mSL)Tleieﬁ‘xmol ~10 mL} was

sdéfhi d&rppwise pribe ydactics pixterz ohel aplremdlayey Wag visibled! het radtion
?121%{?12% Wffflr ég%ﬁ!ri gﬁﬂj e r Lhor @eag‘ﬂorggm%reggﬁg%lltér@d by TLC). The
ROy PG i Gt By oot 3o s i
(drDlovbinethivied (3anzglo mL}lmhmgamaEyerarqhﬂ ddedioapwageeshon bilifate and
@%‘Bﬂtgptorgn?%t‘ju{h?m%nlt %ﬂe f] B ﬁ%o%%y&&g%@'g ?&ir? Sbg %91%) which

reaction tirre
alysis Bridgled s ﬁ%%uﬁuéﬁr é(‘&lswatﬂaé:)vas T dzl_rectbféla&teur@ﬁ step
mﬂqbwfeﬂﬂsmﬁﬁilcmdﬂ ed to pH 3 with IN hydrochloric
acid and washed with

Intermediate 3: 5-Chloro-1-phenyl-1H-pyrazele-4-carboxylic acid adamantan-2-

O z
@ o 3

N

@ Q

C1oH7CIN,O, CioHN CaoHasCINGD
22263 - 151.25 365.87

ylamide

To a solution of 5-chloro-1-phenyi-1H-pyrazole-4-carboxylic acid (Intermediate 2; 5.8 g,
26.1 mmol) in tetrahydrofuran (70 mL) was added 2-adamantamine hydrochloride
{available from Aldrich; 6.0 g, 32.0 mmol, 1.2 equivalents) and diisopropylethylamine
(5.7 mL, 32.7 mmol, 1.2 equivalents). 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC; 7.5 g, 39.1 mmol, 1.5 equivalents) was added portionwise with



di chl oronet hane (3 x 200 nlL). The organic | ayer was

dried over magnésium sul fate and evaporated to give
~5-chloro-I-phenyl -1 H pyrazol e-4-carboxylic acid (5.8
“’%ﬁglﬁ%’ whi ch HPLC anal ysis indicated was 85% gur e.

085 #8#%&ri al was used directly in the next SF#&§F2008/058504

W thout further purification..3215 Internediate 3:

5- Chl or o- 1- phenyl - | H pyr azol e- 4- carboxylic acid

adiliedied Fallowing yorapie#additon oOHe MDC, thetredcbioh DlikiaA: WshNed at 70

%11{3"'25% Eglgr% g‘lnigcjlng)lﬁ" gg%%%@o%t%%ﬂ%y%%%cﬂdﬁg . Tl%ez rzeagu?(’m mixture
Swastsiiseplved inpiidinrpmetiaps 13992 i le - Washed Widlk Y Nibg depshlgric acid (2 x 200
(dny, %@Bﬂh@@z@o AL <§thgn Sried ARr &La hdn dulfate, filtered, evaporated, and

etr f r a nL anmant am
KRR G PR &Hﬁ&ﬁ‘@rﬁ%% Atgimgerggejo sive
rirgiloroil Eh@qhﬂki@}emok:)é—aarqu&m 80 pdyydngdrhy-Hybmite(4.2 g, 11.8
(rém& lﬂ}%) 3duidh PRE 'anél s%s ﬁgfdétg@{v%ds/g %ure This materlal was used

D net hyl am no ropy --et | carbodiimd
r#;}ﬁf%vclmﬂaﬂle&ésterz hoyt Tyriher pygl iatmm 1.5
equi val ents) was added portionwi se with WO
2009/PRdR4dtes APCT/ EP2008/ 058804 -32 stirring.
Fol | owi ng conpl ete addition of the EDC, the reaction
m xture was s ed at 70 Cfor -2 rs (reaction
progr ess, Noai d by TLC and oLCl\//Ea:@e reaction
m xture s di*Ssol ved in dich romethane (300 nm),
washeg—i t'h 1N hydrgehl ori ¢ jagi d'(2 x 200 ni), and
bri nei (ML), then—dried ver-yragnesi um sul f at e,
filtered, evaporated and 5 purikied by col um
chr orftegr aphy (el atpwag wit % et hyl acetate in
hept & to give
5-chl ofo-1| - phenyl -| H pyrazol & 4-carboxylic acid
adamant an-2-ylamde (4.2 g, 11.8 nmmol, 45%, which.
HPLC aRafy:8 i ndi cated was 90% pure. This materi al

10 was usedWHirectly in the next step without further

15

20

purification. Procedure A/~/\ ~J~ ON/~J ON ~~.(
Nlo aHol\u/inR,oRNldﬂNko—lﬂnghehﬁ—H—Ebyﬂhlzdib—NMEbexyﬁc acid adamantan—?.—ylamide

" (Intermediate 3; 1 equivalent) in N-methylpyrrolidinone (10 volumes) was added the
amine (RIR2ZNH; 20 equivalents). The reaction mixture was heated under microwave
conditions (250 °C, 150W) for 20 minutes. Multiple pulses were required (generally 2-3

- gave complete consumption of starting material; reactions monitored by LCMS). The |
-compounds were puriﬁéd by chromatography, eluting with the following solvent
sequence: heptane; 10% ethyl acetate in heptane; 20% ethyl acetate in heptane; and 50%
ethyl acetate in heptane.

Example 1: 5-1sopropylamino-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide
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R2 mcrowave / - C20H22CI N3O 10 355.87 To a solution

of 5-chl oro- 1-phenyl -1 H pyrazol e- 4-carboxylic acid

adamant an-2-ylam de (Internediate 3; 1 equivalent)

' yl pyrrolidinone (10 vol unes) was ad <
wﬁrﬁoﬁbéﬂ?wRZNH; 20 equi val ents). The reacti on@ﬁ?[)}(ﬂ%’gh‘rﬁsemassm

was heated under mcrowave cai¥ditions (250 C, 150W

for 20 minutes. Miltiple pulses were required

(general ly 2- gave conplete co tion of
startin ; reactions mnw@pby LCVS). The
conmpoundgs—wer e purified by ch t ogr aphy, el uting
wWth f fol | ow ng @ vent jsequence: heptane; 10%

et hylNgeetat e i n heptane; BQM%etthyl acetate in

hept an¢; and 50% et'hyl acet te’g.l\n hept ane. Exanpl e
1 5-@pr opyl am n8=T*phen pyrazol e- 4- car boxylic
acid adamant an- 2-yl am 2009/ 010416

PCTI EP2008/ 058804 -33 0 H!-Z~-J 0 HQZO_/ [ \ [ \7
r\ \/ e Cl N g N Nw rowave C20H?2Cl NaO
C23H3e CQ}%%S 87 378.52 EAhS

5- 1 sopropyl am no- I - phenyl - | H pyr ‘azol e- 4- car boxyl | c

ci d adanant an am de was pr si.ng Proc
%? ffS?HﬁP ARROL- Bﬁfﬂ?‘J’L yhErRpraq Wg%ﬁlé a?ﬁ .2@' amide was
acépdredadaigernb @du2-A/ frami iiehl()ﬂonl—phefmﬂIlHt;grra’i))leandarboxyhc acid
agr%ggy_g%ﬁae (YRS RRS) HINbFaby M heMas 343 im (BS) MET+ =
7Benzyl ami no- 1- phenyl - | H pyr azol e- 4-carboxylic acid

adamant an-2- ylamde O\\}\}~~--N- CI\\\}-N \/ HH
Am i Bearhplbl2G- By Mndin NVRHYnyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide

',r Amine
N\N\ ct — Ni ) NH

NMP N
microwave @
CapHapCIND CorHagN,0
355.87 . 426.56

5-Benzylamino-1-phenyl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide was
prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide (Intermediate 3) and benzylamine. Mass spectrum (ES) MH+ =

. 427,

Example 3: I-Phenyl-5-| (pyridin-3-ylmethyl)}-amino]-1 H-pyrazole-4-carboxylic
acid adamantan-2-ylamide
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m crowave b, b C20H22CI N3O C, H3ONAO 355. 87 426. 56
5- Benzyl am no- | - phenyl - | H pyrazol e- 4- car boxylic acid
adamant an- 2-yl ami de was 10 prepared using Procedure
A from 5-chl oro-1-phenyl -1 H pyrazol e- 4-car boxylic
WR 0% & mant an- 2- yl am de (I ntermedi ate 3) aBET/EP2008/058804
benzyl am ne. Mass spectrum (ESy M+ _ 427, Exanpl e
3:
| - Phenyl - 5-[ l') i di n-3-yhnet hyl ) - amRQ] - | H pyrazol e- 4
- car boxyl i c_~aci i adamant an- 2; vyl ‘-,!V WO 2009/ 010416
PCT/ EP2008{058804 ,(/(~\) -3%  N~=/ O Nz \/ Anine
/" HH ¢ NW NNHN nmc ve CpH~CI N3O C, H, N5O
355. 8¢ 427,55 Phemyk5-[ (gyridin- 3-yl net hyl) - ani no]

- 1H pykazol e- 4- carbexyl i ¢ aci d &ad tan-2 yl am de
was par ed usi ngmicBVva@acedu fr% m/i
5- chi -I - phenyl -1 H pyraz @ 4- caf’boxylic acid
adamantan- 2-yl am de (Internmedi ate 3) and

3- (am nonet hyl ) pyridine. 5 Mass spectrum (ES) M+ =
428. EX& N 4: . Castsﬂnso

5- (Cycl optBpyl met hyl - ami no) - 1-%h&nyl - 1H pyr azol e- 4- ca
rboxylic add adamanjttann-22)-ylamde H\7 H7 \ _
Atrierna-5- [pyrilin-Bt ykhne il ) NV - Hil- gy owele-d-carboxylig acid adamantan-2-
%i@ %@Cﬂvr%%ﬁ%ﬁrocedure A from 5-chloro-1-phenyl-1H-pyrazole-4-

carboxylic acid adamantan-2-ylamide (Intermediate 3) and 3-(aminomethyl)pyridine.
Mass spectrum (ES) M+ = 428,

Example 4: 5-(Cyclopropylmethyl-amino}-1-phenyl-1H-pyrazole-4-carboxylic
acid adamantan-2-ylamide

C /@ e} /@
ﬁ N
! \ Amine / H
N\N Cl N

- ) NH
-~
- NMP N
@ microwave @ o

CagHCIN,O  CyHyN,O
355 87 ‘ , 390.53

5-(Cyclopropylmethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and cyclopropanemethylamine.
Mass spectrum (ES) MH+ = 391. ‘

Example 5: 5-Cyclohexylamino-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide
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“éfié,ﬁgﬁmﬁhgcedur e A from

355. 87 390. 53 N

5- (Cycl opropyl net hyl - ami no) - 1- phenyl - | H pyr azol e- 4- ca

rboxylic acid adamantan-2- | o ylan de was prepared
or 0- 1- phenyl - | H- pyrazol e- 4- carboxylic Ec]7gpa008/0s8804

adamant an- 2-yl am de (I nternedidat-e 3) and

cycl opr opanenet hyl am ne. Mass spectrun1(ES) M =

391. Exanple '.%

5- Cycl ohexy "'br" 1- phenyl - y4 car boxylic
acid nt am- 2-yl am de g/ 016416

PCTIE/ 08'7058804 Az - ?—éﬁ@f\/ /I p N/ / N\ H
H\/ N, eNHNCI——NPvPNI\N rowave

C2H22CN3O C~-HN4O 35%: 87 418“58
5- Cyckohexyl ani no- micplaeny! - oI e- 4-carboxylic
acid ant an- 2-yl am de wa red usi ng

Procedture A from

5-chl oro- I - phenyl -1 H pyrazol e- 4- car boxylic acid
adamantam-@%g| am de. (I nt er nedi@taN8) and

cycl ohex3F&m ne. Mass spectrum¥&8) M+ 5 = 419.

Exanpl e 6: 5-Cycl obutyl am no- ‘

|5-@faion ykﬁémhqupﬁsﬁlylem @wzbnxytdrﬁo@ﬁd &id adamantan-2- ylamlde was

AR Rl Pl ey Subsockbis Prssel reasliigad

-8dgyaiwbltidnist Howrmptisryl ahdyplphagiimend M bipxybindES) MH+

ac{id adamant an- 2-yl am de was

Example 6: 5-Cyclobutylamino-1-phenyl- TH-pyrazole-4-carboxylic acid
adamantan-2-ylamide

) N N
ﬁ_?SiTH Amine ﬁ“ﬁgin
N Cl I N. NH

N NMP N
@ microwave @
CapHpCINLO CosbgN,O
355.87 380,53

5-Cyclobutylamino-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide was
prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide (Intermediate 3} and cyclobutylamine. Mass spectrum (ES) MH+
= 391. |

Eicémple 7: 5-(2,5-Dimethyl-pyrrolidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic
acid adamantan-2-ylamide



10 prepared using Procedure A from

5-chl oro-1I - phenyl -1 H pyrazol e- 4-car boxylic acid

adamant an- 2-yl am de (Internediate 3) and

cycl obutyl am ne. Mass spectrum (ES) MH+ = 391.
“E}K/?A)ﬁ%qﬂémﬁ; ' PCT/EP2008/058804

5-(2,5-Di met hyl - pyrrolidin-1-y)-I-phenyl-1H pyrazole

-4-carboxylic acid adamantan-2-yl am de WO

2009/ 010416 PEH.EP2008I1 058804 - 36, 14) / H_YH
Amine N\ \ NN NW 15 cro C20H2zCl N30
C2gH34 55. 418 58

5- (2, 3-Pi et hyl - pyrrolidin- - phenyl -1 H pyrazol e
-4-carbpxyl i c aci dmad-anant n- ﬁam de was prepared
usi ng rocedure A fmvem

5-chl - 1- phenyl - rhickewef@y 1 az carboxylic acid

ada n-2-yl am de (Inter ate 3) and-

2,5-dimret hyl pyrrolidine. 5 Mass spectrum (ES) M+ =

419 Exanpl e 8:

5-(2- Meb INeprI‘I‘OHdIn [ -yl)- henyl -1 H pyrazol e-4-c

ar boxyl i*¢®%cid adamant an- 2~- ‘X}% fa~J mide /~/~) ON

/4 ONZ~/ H\ H\~ \ Amino NI C N NW N
I7-CrootanaehGpyHRREhN3 A - | GRehi 2V 0 yraB@ b4 8&ardlioeid adamantan-2-

?f{a(’tﬁ %(F%sg)\féaap%ﬁrﬁ[ Ei E‘}P%ngfe A Efocar %hloro i- Ehenérl (IjH pyrazole-4-
ﬁﬁilﬂt:aﬁ 2dqrganjary Y&éﬂlﬁﬁgﬂﬁf@%ﬁt@éyw h dprobegpmelidine.

Meampﬁcte&ihcgﬁ@ Niphemyd. - | H pyrazol e- 4- carboxylic acid
- adamant an- 2-yl am de (Internediate 3) and

2- meﬁ ér/rlm é( 5 rsodz' Igl i_r‘ﬁ?rl p&@gﬁ"dm %pﬁf E-rpHQ;yq ’lz'ﬁ) pyrazole—4—car%oxyhc acid

Exa
5- (Sa%aﬁiﬂn-%b’%ﬁwﬁ% n-1-yl)-1-phenyl -1 H pyr azol e- 4- ca
rboxylic acid

/_i ; /_f:
Amlne
N‘iN\ ci

S 25

CopHmCIN,O- CasHaN,0
355.87 40456

5-(2-Methyl-pyrrolidin--y1)-1-phenyl- 1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide was prepared using Procedure A from 5-chloro-1- -phenyl-1H-pyrazole-4-
carboxylic acid adamantan- -Z-ylamide {Intermedlate 3) and 2-methylpyrrolidine. Mass
spectrum (ES)} M+ = 405.

Example 9: 5-(3-Methyl-piperidin-1-yl)-1-phenyl-11i-pyrazole-4-carboxylic acid
adamantan-2-ylamide



adamant an- 2-yl am de WD 2009/ 010416 PCT/ EP2008/ 058804
37 O NZON~ HH \/ t\, Amine N~ | N Ng Nw
N 6 mi crowave 61, C20H22CI N3O C26H34N4AO 355. 67

Wéﬁ?%s\?(ﬁ&xgyl ~piperidin-1-yl)-1-phenyl - | H pyr a5ol XA gss04

rboxylic acid adamant an-2 yl ar’de was prepared using
Procedure A from 5-chl oro-|-phenyl -1 H pyrazol e- 4-

car boxylic acdamant an- 2-yl am de ternmedi ate 3)
and 3- net hylptperidine. Mass ob. um (ES) M# =
16

419. Ex e : N

5-(Be/ | -fret hyl - amipg) - 1- p yl 21 H pyr azol e- 4- car box
yl i c nacpd adamant an—2-yl yl ami T) ONON &~ /
H~ H-~~ 7/ \ 7/ \ mrAne N N NVP N
mcrowavwe 1 / \ | mbkou@R0H22 O CR8H3ENAO 355. 87
440. w

5- (BenZyl - met hyl - am no) - 1- phenyl - | H- pyr azol e- 4- car box

ylic acid adaman tan -2- 1o ylam de was prepared

usi ng Priag®dere A from CaeHaN,0

5- chl or o®F&phenyl - | H pyr azol e- 4*%%ar boxyl i ¢ aci d

adamant an- 2-yl am de (I nternmedi ate 3) and

8- (Fe1bmlbEpa i ye 1 -phass- 1 15 paeidiesmchdbSyylividtid addhdntan-2-

ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-

carboxylic acid adamantan-2-ylamide (Intermediate 3) and 3-methylpiperidine. Mass
5. spectrum {(ES) MH+ = 419.

Example 10: 5-(Benzyl-methyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide:

0 /@ Q @
H Armine H
Nl\ ) i N/

b \ W :
N NMP N '
@ ' microwave ) @

CagHzCINGO CaeHegN,©
355.87 440.59

5-(Benzyl-methyi-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

10  ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and N-methylbenzylamine. Mass
spectrum (ES) MH+ = 441.

Example 11: 5-(Methyl-phenethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic
acid adamantan-2-ylamide -
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Exanpl e 11:

5- (Met hyl - phenet hyl - am no) - 1- phenyl - | H pyrazol e- 4- car ~
boxylic acid adamant an-2-yl ani de WD 2009/ 010416

PCT/ EP2008/ 058804 -38 NON, I 2\ / Nv H7 \~ Amne
WO 200301986 N. N NMP N 6 microwave C , H, Cl N3BCT/EP2008/058804
C, H34N4O 355. 87 454: 62 ~38 -

5- (Met hyl - phenet hyl - am no) - 1- phenyl - | H- pyrazol e- 4- car
boxylic acid agamant an-2- yl am de prepared using
Procedupe ,..’;r 5-chl oro-1| - pheny pyr azol e- 4-

car boxyly¢yacid adamant an- 2-y nt er medi ate 3)

and 7 t Yyl phenet hyl am ne. Mass spectrum (ES) M+
= 455q mple 12: —— N

5- (2, 67D net hyl - norphol i n- 1- phenyl -1 H pyrazol e-
4-carpoxylic aci dmkaad&rmnt =Y — m de/ ~~) , "/ 0O
Norri-N/\? 1HHAm : Cl N
NV N N~p \ mcrowave \ >~ C, NsO C H34N402

355.87 434.58

5-(2, GCa*zpﬁﬁ‘b%yl mor phol i n- 4- y‘P m@phenyl -1 H pyrazol e-

4- car boxi?f? c aci d adamant an- @2 yl am de was

prepared using Procedure A fr om

5:@lﬁ¢ftb}'flq>ﬂenghﬁrwﬂliﬂb)l-ﬂ phemt-dFepiazadadoabykiie asidiadamantan-2-
sapd rb Lt MRS Shidlo- P E'% g 1 yrazole -4-

di t nor phol i ne.. Mass spectru
&g%oxylggm admnal?tan-Z—ylamde ([ntermed1ate 3) and

Mass spectrum (ES) MIT+ = 455.

methylphenethylamme

Example 12: 5-(2,6-Dimethyl-morpholin-4-yl)-1-phenyl-1H-pyrazole-4-carboxylic
‘acid adamantan-2-ylamide

D D
/I{H ' | Amine r{ﬁ

N\N\ Cl - N/\N\ N/\(-
. | .NMP ‘ ‘\\,(O

CogHCINGO _ CagHayN,O,
355.87 434 58

5-(2,6-Dimethyl-morpholin-4-yl)-1-phenyl- 11I-pyrazole-4-carboxylic acid adamantan-
2-ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and 2,6-dimethylmorpholine.
Mass spectrum (ES) MH+ = 435.

Example 13: 1-Phenyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide



Exanpl e 13: ,
1- Phenyl -5-pyrrolidin-1-yl-IH pyrazol e-4-carboxylic
acid adamantan-2-ylam de WO 2009/ 010416

. _PCT/EP2008/ 058804 -39 0 0 Amine J \ AA _ H
wﬁﬁosﬁ@)

5

10

_ H NN Cl
"M/ microwave C20H22CI N3O C24H30RIAHEF2008/058804
355. 87 390.53 -39
Phenyl - 5-pyrrolidin-1-yl-1H pyrazol e-4-carboxylic

aci d adanant . yl am de was prepar usi ng Procedure
A fromb-c OR0; - phenyl -1 H pyra - carboxylic

acid a nt ar- 2-yl am de (I nbeghe te 3) and
pyrrof i k. Mass spect rum£&S) "M+ 5 391. Exanple
14: 5k an- | -yl -t=phenyl x| fazol e- 4- car boxylic
aci d aglanantan-2- yManide NY OA" /O H\~/1H \ Anine
~\ N( N CI N ekaeN\ / i crowave C20HZZClI N3O
C28 O 355.87 418.58

5- Azepan-| -yl -I - phenyl - | H pyr azol e- 4-carboxylic acid

adamant an-2-c}ll am de was 10 prepared using Procedure
A from 8z r o- | - phenyl -1 H g5tlaBl e- 4- carboxyl i c

acid adanmantan-2-ylam de (I nteredi at e 3) and
hexanet hyl enei m ne. Mass spectrum (ES) M+ = 419.
Phenyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide was

prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide ( Intermediate 3) and pyrrolidine. Mass spectrum (ES) MH+ =
391. ' '

Example 14: 5-Azepan-1-yl- l-phenyi— 1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide '

. o) ‘
! fff”:
/ . Amine /
_ N\N\ cl e N ) N
; NMP
. @ mictowave @ :

CopH2CINO CpgHaNO
35587 41858

5-Azepan-1-yl-i-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide was
prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide (Intermediate 3) and hexamethyleneimine. Mass spectrum (ES)
MH+ = 419, '

Example 15: 5-Morpholin-4-yl-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide



"

>
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Exanpl e 15:

5- Mor phol i n-4-yl -1 -phenyl -1 H pyrazol e- 4- car boxyl i c
acid adamantan-2-ylam de WO 2009/ 010416

PCT/ EP2008/ 058804 -40 0 0 J\ HH \/ ' Amne /

WRAPIEIONS N1 NMp N O nicrowave C20H22CH N3BST/EP2008/058804

C24HaONA2 355. 87 406. 53 - 40 -
5- Mor phol i n-4-yl -1 -phenyl -1 H pyrazol e- 4-car boxylic
acid adamanta yI am de was prepar , sing Procedure

' 3) and :
nor phg 'neH Mass spgctrum( M+ 5 407. Exanple

5- ( 3- Hydr oxyrret hyl - piperi di an Ngy/ phenyl -1 H pyrazo
| e- 4- _sarboxylic agi:daadama lamide HH "\

Amin Cl N NN N NW vvave\I\IO—I
C20H2 N3O C2eH34NA2 355. 8%7434. 58

5- (3- Hydr oxynet hyl - pi peridi n-1-yl)-1-phenyl -1 H pyrazo
| e-4- capaxydi c acid 10 adamantapwd; yl am de was
prepar eds&®i ng Procedure A fromogsxchl oro-1-phenyl -1 H
pyr azol e- 4- carboxyl i ¢ aci d adamant an- 2-yl am de

(SIMBﬁﬁheﬁﬁj g8 1 q ﬁ)en?lnﬁ{ ? BbPaL éa%di?@&cm_lman%sﬁﬂmmde was

ectrum (

e@)iuﬁm a?csslwé%ﬁﬁw 5pShE$>§”8T1| ey LRy rapolsssypeyiis asid

_ ydmnimﬁ»ﬂmd@ﬁmekmedlae BilathanBihotine. 2434k qmt@han (ES) MH+ =

407,

Example 16: 5-(3-Hydroxymethyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide

N
o -
! \ ine
N\N Cl .

28R

CyoH,CIN;O - CogHaaN,O,
355.87 434.58

5-(3-Hydroxymethyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxyiic acid
adamantan-2-ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-
pyrazole-4-carboxylic acid adamantan-2-ylamide (Intermediate 3) and 3-
piperidinemethanol. Mass spectrum (ES) MH+ = 435,

Example 17: 5-((S)-2-Hydroxymethyl-pyrrolidin-1-yl}-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide



WD 2009/ 010416 PCT/ EP2008/ 058804 -41 0 ON z--\/ H
HArMne N C N ry NW N mcrowave OH C20H22CI N3O
C25H32N402 355. 87 420.55
- - = 2- Hydr o) cynet hyl -pyrrolidin-1-yl)-1-p -
Wg’f?@ﬁ?‘é‘f 4- car boxylic acid adamant an-2-yl am m&bﬁ%sm
prepared using Procedure A frdir5-chloro-i-phenyl-IH
pyrazol e- 4- car boxyl i ¢ aci d adamant an- 2-yl am de

(I nt er medi at and L-prolinol. M 5 spectrum
(ES) My = Exanple 18: o
5-(4- Hy XY-p peridin-| -y}ﬁheny - 1H pyrazol e-4-c

ar box c acid adaxmman-zl anide j/~/~) " ON- ON

-- Am I HY HY— N Gl ~NNVP N OH _
m crowave C20H22CI N8O C25H3ZN4 55.87 420.55

5-(4- ro) cy- pi pergen- | - yiI phenyl - | H pyr azol e- 4-
carb ic aci d adanmant an-2 h am de was prepar ed

usi ng Procedure A from

.5-chl oro- 1- phenyl - I H pyrazol e-4- carboxylic acid
adamantan:C2<%/| am de (I nter nedi%teMN3) and

4- hydr ox§pt’peri di ne. Mass spec®ftm (ES) M+ = 421.
Exanpl e 19:
5-((S~Hydmxympihplepireblidid-1 yi)} -phaiye b pytétopy4-azdbedid add
AEROIAL 6 11 ARLAAGRURNL Ay oA WEPOOREALO SRt 155

pyrazole-4-carboxylic acid adamantan-2-ylamide (Intermediate 3) and L-prolinol. Mass
5 spectrum (ES) MH+ = 421.

: Ekample 18: 5—(4—Hydroxy—piperidin-1-y1)-1—phehyl—IH—pyrazole'—ﬁ}—carboxy]ic
acid adamantan-2-ylamide

D D
N | N
'{\ Amine /\ H
AN cl i Noy NQ\
OH

N NMP

@ mictowave @
CagH2,CIN;O CosHaN,0,
355.87 420.55

5-(4-Hydroxy-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

10 ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and 4-hydroxypiperidine. Mass
spectrum (BS) MH+ = 421,

Example 19: 5—(3—Hydroxy—piperidin-1~y1)~1—pheny1—lH—pyrazole—4—carBoxy]ic '
acid adamantan-2-ylamide
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-42 HH\/ Aminer NN G NW N NNM /)
mcrowave \ | \ | OH C20H22ClI N3O C2sH32N4o2 355. 87
420. 55

dr oxy- pi peri din-1 -yl') - 1-phenyl -1 H-pyrazol e-4-c
“é‘?%f'&?(’}(}_%f‘@ aci d adamant an-2- yl ami de was pr epZFEEP2008/058804
using Procedure A from 42 .
5-chl or o- 1- phenyl -1 H pyrazol e-4- carboxylic acid

adamant an- 2- yI ide (Internediate 3) d

3- hydr ox p| net ne Mass 5 qpect(z@so MH+ = 421.

Exanpl e Hydr oxy pyrro - [)-1-phenyl -

| H pyrazol é 4 carboxylic ac adlamant aann- 2- yl am de

~\O p N Z_\LH\N \ Amne \ ~ N C

P N i cromave 1o N 2OHDRG NBO

CZ4H3 O2  355. 87 n4c%.ve53 @
0

| - phgnyl - | H pyrazol e-4
yl am de was prepared
usi ng Procedure A from

5- chl oregrlembenyl - | H pyrazol e-4:1.8a;boxylic acid
adamant a##52* yl am de (I nternmedi at®53) and

DL 3-pyrrolidinol. Mass spectrum (ES) M+ = 407.

Ry & ol piperidin-1- l) 1- phenyl 1H- I%)grazole -4~ carboxgh Oa[c:id azflal(':ngrrl -2-

L&dr 0X am np nyl - r

J@%W‘% a%ﬁfagaf%aﬁﬁ%ﬁrgﬁedyr G cl%levoz L0 Hayrazole-4-
RE&HOERR 08/ 058 804n - Z-ﬂﬁnﬂe(lnﬂérmeﬁme/?;) and 3-hydroxypiperidine. Mass
spectrum (ES) MH+ = 421.

Example 20: 5-(3-Hydroxy-pyrrolidin-1-yl)- 1-phenyl- 1H-pyrazole-4-carboxylic
acid adamantan-2-ylamide

G
N
,_{ H b
/ \ . Amine / \
M. Cl N
N NMP N\ {
@ microwave * @ OH

CagHopCINGO CayHagN, O,
355.87 : 406 53

5-(3-Hydroxy-pyrrolidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and DL-3-pyrrolidinol. Mass -
spectrumm (ES) MH+ = 407.

Example 21: 5-(2-Hydroxy-propylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide



NON, \/ HH\ Amine/ NC \' NON- NW N NH CH
m crowa e C2QH22CI N3O 023H30N4O2 355.87 394.52
5- (2 Hydr oxy- propyl ani no) - 1- phenyl - | H pyrazol e-4-carb
i d adamant an- 2- yl am de was prepare
wgr océog?ﬁé A from 5-chl oro-1I - phenyl - | H pyr azo?%flﬁl-’zogs/‘}58804
carboxylic acid adamant an- 2- yl4ani de (I nternedi ate 3)
and 1-am no-2-propanol. Mass 5 spectrum (ES) M+ =

395. Exanple ;r@ '
5- (2- Hydr ox =800 | ani no) - 1- phenyl - razol e- 4-car bo

xylic ach adamant an- 2-yyyl | a e , &\ { p N

, @2~ / HsH Amigg.N O NA NH N NWP N b

m ) o2 355.87 380.49
ydr oxy- et hyl anito) - 1- piyenyl - | PHpyr azol e- 4- car bo

i enyl -1 H pyrazol e- 4-
carboxylic acid adamant an-2-yTam de (I nternedi ate 3)
-and et hanol am ne. Mass spectrum (ES) M+ = 381.
Exanpl z23iN;0 CashgoN,O,
5- ( 3- HydFoXy- pr opyl ami no) - 1- phei§¥2 | H- pyrazol e-4-carb
oxylic acid adamantan-2-ylam de WO 2009/010416
PCT/ER2608)0pA8Rho) Gl hhahyl= | M4yrazole-4-carb oxylic acid adamantan-2-
ylamide was prepared using Procedure A from 5-chloro-1-phenyi-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and 1-amino-2- propanol Mass

5 spectlum (ES) MII+ = 395.

Example 22: 5-(ZﬁHydroxy—ethylamino)—l—phenyl—lH—pyrazole»é-carboxylic acid
adamantan-2-ylamide

mine
N/\ ) Cl - N!\ ) NH
- NMP N
@ microwave @ \\\
OH

CooHaCINO CophosN,0,
355.87 38049

5-(2-Hydroxy-ethylamino}-1-phenyl- 1 H-pyrazole-4-carboxylic acid adamantan-2-

10 ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and ethanolarnine, Mass
spectrum (ES) MH+ = 381.

Example 23: 5-(3-Hydroxy-propylamino}-1-phenyl-1H- pyrazole—4—carboxyhc acid
adamantan-2- yla.mlde



ON vON \/ HH Armine NCI N NH NNW N 61,
m crowave / ~ |. OH C20H22CI N3O C23H3o0N4(O2 355. 87
394.52

dr oxy- propyl am no) - 1- phenyl - | H pyrazol e- 4-carb
"59% 10415 d” adamant an- 2- yl ami de” was pr epar e BCHEPHI8/058804
Procedure A from 5-chl oro- 1- phgnyl -1 H pyrazol e- 4-
carboxylic acid adamant an-2-yl am de (I nternedi ate 3)

and 3-ami no- 1yprqpanol. Mass 5 sp m (ES) M+ =
395, Ex%rrpl @ @
5- (4-Hy | am no) - 1- phe L razol e-4-carbo

xylic |dH adamantg 2y|a' 8J/~) ON~- ON\/ f

Ami neN/I 4 N1 ~ HY\ NVP N microwave OH

CMH22CN\B 024H32N4mp355 87 M08\ 54
5- (4- Hydr oxy- but yl amdene) - 1- phe ylLt\Wapyrazole 4-carbo
Xyl i cd adamant an-2- 10 @ d § prepared using
Procedare A from 5-chl oro- 1-phenyl - | H pyrazol e- 4-

carboxylic acid adamant an-2-yl am de (I nternedi ate 3)
and 4- aighpen,d- but anol . Mass  s@eghoyum (ES) M+ = 4009.
Exanpl e 2587 . 39452

1- Phenyl - 5- [(tetrahydro furan-2-yhnet hyl)-am no] - 1Hp

yj%%lomgﬁ)%&/ EP£ AGhEL ?@’% fleehcdody RIS adfhantan-2-

amide was prepared using Proce ureA rom 5-chloro-1-phenyl-1H-pyrazole-4-

carboxylic acid adamantan-2-ylamide (Intermediate 3) and 3-amino-1-propanol. Mass
5 spectrum (ES} MH+ = 395.

Example 24: 5 (4 Hydroxy butylamino)-1- phenyl 1H-pyrazole-4-carboxylic ac1d
adamantan-2-ylamide

o A o A

N N
g =
W NMP ' ~N~ RH

CEHZCENSO C24H32N402
355.87 408,54

OH

5-(4-Hydroxy-butylamino}-1-phenyl- 1 H-pyrazole-4-carboxylic acid adamantan-2-
10 ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and 4-amino-1-butanol. Mass
spectrum (ES} MH+ = 409,

Example 25: 1-Phenyl-5-[(tetrahydro-furan-2-ylmethyl)-amino]- 1 H- pyrazole—4-
carboxylic acid adamantan-2-ylamide



ON_ \/ ON_\/ H / \ (\H Ardne N C NNW N

b" m crowave b C20HZZCI N3O C25H32N4A2 355. 87 420.55

Phenyl - 5-[ (t et rahydr o-furan-2-yl net hyl ) - am no] - 1H pyr
woBbdndnsar boxylic acid adamantan-2-ylamd &gﬁ? <

pr e%ﬁorlgﬂgusi ng Procedure A from 5-chloro-|- S%eny 29?8&8804

pyrazol e- 4-car boxyl i c aci d addfant an-2-yl am de

(Intermediate 3) and 5 tetrahydrofurfuryl am ne. Mass

spect rum ( ES) = 421. Exanpl e 26;
dro hyl ) - met hyl - am n henyl - | H pyraz
woxy I ¢ acid adamant agan2-ylFam de O N~ O N~

mi'ne NI ~, NoNVP N ,'cr%wave | | b-, OH
O C23H30N4ER  3554.82-304. 52

dr oxy- et hyl }het hyl - am ng] - henyl -1 H pyrazo
zZarboxyl i ¢ acimg®® adap@nt an- 2-yl am de was

5-chl oro- 1- phenyl - | H
pyr azol'e- 4- car boxyl i ¢ aci d adamant an- 2-yl am de
(I'nternmedi ate 3) and 2- (nethylam no)ethanol. Mass
.speétrﬁﬁﬁ*zg}&‘sﬁ MH+ = 396. Exanyft=E«29;

5- ( 3- MetHioXy- pr opyl ani no) - 1- phef¥°- | H pyrazol e-4-carb
oxylic acid adamantan-2-ylam de WO 2009/ 010416 '
PEIHER2QREADESE Oukan-2-yimethyl)-amino]- L H-pyrazole-4-carboxylic acid

adamantan-2-ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-

pyrazole-4-carboxylic acid adamantan-2-ylamide (Intermediate 3) and
5 tetrahydrofurfurylamine. Mass spectrum (ES) MH- = 421,

Example 26: 5- [(2¥Hydroxy—ethyl)-methyl»'amino]—1—pheny1- 1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide

N N
f \ . ine _ i \ p
AN Gl . N N
"NMPE -
) : microwave \ '
l ’ OH

CaoHzpCIN,O o CasHaoN,O,
355.87 - 304,52

5-[{2-Hydroxy-ethyl)-methyl-amino]-1-phenyl- 1 H-pyrazole-4-carboxylic acid

10 adamantan-2-ylamide was prepared using Procedure A from 5-chloro-1-phenyl-1H-
pyrazole-4-carboxylic acid adamantan-2-ylamide (Intermediate 3) and 2-
(methylamino)ethanol. Mass spectrum (ES) MH+ = 396.

Example 27: 5—(3-Methoxy—propylamino)-1—pheny]—1H—pyrazole—4~carboxylic acid
adarpantan-2-ylarmide



. \@L(BtMEih%Iqlr ﬁ yHERHG- 1(

10

15

20

- 46 ONO\ N/~J i H Amne/ \ - NNC NON NH

NMF /7 m crowave C20H22CI N3O C2 i H32N402 355. 87

408. 54

“§ 3- Met hoxy- pr opyl am no) - 1- phenyl - H-pyrazol e-4-carb
{?I"?/‘t’:w‘ét‘él d adamant an-2 yl am de was prepar ed?GEERY18/058804

Procedure A from 5-chl oro-I - phgnyl -1 H pyrazol e- 4-

carboxylic acid adamant an-2-yl am de (I nternedi ate 3)

and 3-net hoxy ylamne. 5 Mass s rum (ES) M+ =
409. Exanpl :’@Testi ng of C@T’po%% ? t he
| nventi i'n ViHtro The in vitr nhhi i on of

11J33- IHby conpoungds of t pfesent invention were
denongt Fd by means-of thg¢ f owi ng test: H41llE
cells Stably transfeeted wt fukﬁ-length human 1

| bet SR | cDNA wekheot® pro at ediand expanded in
DVEM gl ucose nedia (In oge t# 11995-065),
suppl €iented with 10% FCS (Wi trogen Cat #

10082-147), 100 units/nmL and 100 Itg/ L pen/strep

(I nvi t cggem,Cat #15140-122), andg.Hgebeticin (800g/nlL).
One day PPfor to assay, cells 4@de rel eased from
flasks using trypsin/ EDTA, centrifuged, and washed

&bléc@%bo it RQ¥ hdamantan-2-

M- iy
en r ed it r Cat
pgﬁfﬁg% W% redrt chaP ot %}igrﬁehp,g}%ggl -1igarazole-4-
Cartb#xy0@eid 38ymarfe myhmﬁﬂﬂ( 1060mediete|3$ Amd_3-sueshemsioplainine,

kAt iRgr R dEa. QA f cells were seeded into each
wel | I%f ra 36g wel | %%Sgt ed plate (BioCoat Cat#356461)

oo E%ﬁéfﬁﬁéﬁfggf%ga@%%a fthp e atfbands

di ssol ved in DMSO were added to DVEMw th BSA (2
Ay irLvifrp frdiibitiomael i 3P 1 bvBMnpwmde nf tha prasentwasnids were
N&ﬁbﬁsﬂ%&%b%@ne%ﬁ@bﬁﬁ&ﬁﬂo%ﬁﬁ%@ ates, and conpounds in
medi a wer e added to each wel |. The plates were

t_37.C for o all ar
DR E G R mapbiad Mgl Py St el bty

meopagdtehandcepahded ircaMEMBIgh o @06 mddid (Inaitrogen Cat# 11995-065),
%&%%E@Mqﬂmo%?és (fnﬂﬁ @r‘i ggt#fmbazzlb?gfog 89&/?1111 £1d bnd 09 g/l

tes transf to | ce
belisepdFitouen CAT LA D) e st (S0 BHBLaL One gy prior to assay
Ms @aeentlicisad from ﬂhﬁkmﬁﬁgltﬁ@kml’ﬂi)’mlcbmﬁﬁc@ea andSvashed with plating

PRSI SOOBR BB e e
Hiplemsaird gy cpsseaisipre S5 Ceaninig@A 1008) 19) . dieim 2 500,000
CAIE AT SRbpeRBidY EpIa QR Medh ezoolbi&@yeu@a@f@e&ed kit6 cad@lbdtl of 2 96-

w81 coated)plate éﬂmCoat Cat#356461) and cultured overnight at 37 °C. The following
day, serially diluted 11betaHSD1 inhibitor compounds dissolved in DMSO were added to
DMEM with BSA (2 mg/mL final). The final DMSO concentration was 1%. Media was
aspirated from plates, and compounds in media were added to each well. The plates were
incubated at 37 °C for I hour to allow for cellular uptake of compounds. 10 pL of
substrate (cortisone) was then added to each well (200 nM final concentration) and
incubated for 2 hours at 37 °C. Plates were then transferred to ice and 80 pL of media
transferred to a 96-well plate and stored at -30 °C.

Quantitation of cortisol in cell media was performed by competitive ELISA using ELISA-
Light (Tropix Cat# T10206/EL100S4), anti-cortisol EIA antibody {Assay Designs, Inc.
Cat#80-1148), and cortisol-enzyme conjugate (Assay Designs, Inc. Cat# 80-1147). 384-
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WO 2009/ 010416 PCT/ EP2008/ 058804 -47 well plates
(Fal con Cat#353988) were precoated with anti-nouse
lgG (Sigma Cat# M 1397) suspended in 0.9% Nad (5

wO3bd¥le)es1&0 L per well, overnight at 4 C Pl aiE9rpbisisssns

washed with PBS, 0. 1% Tween-20, then washed wit h PBS
al one. PI at es wer e bl ocked wr t4h Bl ocki ng Buffer

Tr opi x for 2 hour roomte
R DB R P B e e T Ao BB (S Bate i
deso rsildpeﬁidedAﬁ 58y Na@iplesy/we) S0thasedsll, dvtraightat ¥ °G. Plates were
A We| tg@i H&A)B%enlzéo @t@gzs@mp%qs RS, ma@m%r@ bloefkd with

as we

@Wﬁnﬁ&uéfﬁb@w}@x &Pt#e"dph)gf@q 2 hqwp éﬁgpfejm tqrgpcgarélpp Myt plates were
ﬂ?eﬁﬁtasﬁéd &‘%ﬁévt&@ dc&‘cﬁtﬁb&! 9846 s@npledderk d0fved, diluted 1:8 in DMEM, 2

ant | d wer.e agdded..an ncu
B LB O BBt Lol 89 G
Ph@ metvtllsasweryelgtdmmémﬁco@uolbsandm‘dem ﬁ@h Jwetl ol 2t Hem cortisol-

vashef L e, h%ffsiﬁﬁ Bt HAnkivdy BSud Q54T USRRE 2 at
(RN B R tDPLETRR T GoY N aR g drion

vheeh [waalnel thraamm’matmtﬂ 100 ubiohiRB % §. Oé% Teemlcapiaheat 2tiees with 100

gfe:' gg]é%s { fb%?{%ev@)spLW g‘giﬂﬂ‘t(ﬂbgu@ wa}é/ g%& ko ééch well and
Mtk %meraat@raé FRoan t@mw&ww@@%ﬁq@rcawanwwd using a

ke RmziéflIPa‘erleﬁ BEH#) .| Gedtisol I(@lh valplesasateepolated from a

_%al U %Er:?:% crél'nSera e W]%l h%{r?]al}ﬁgt? t.]; 5{ tolrt?sgl E@% es%vgr(l‘ Fahéufated

eresults o ro1n
ag Sthesmive figtingspfresertldit VB Eonpounds  of the pr esent
i nvention are shown in the foll ow ng Tabl e. Conpound

MaoreshI6a? ﬂltqumrcEaea{mtcﬁl dJf @%mrm/pﬁnafdahwm torpbwirgh of the
razol e- C acCl
gtfawﬁ Bhiye atﬁweméﬁ%\fﬂﬁ bl

n N
CllLyl ClTlI ] "I = lJIICII_yI 'I I_I' IJ_yI G.LUI C= '-|-' U. U14

car texppdundaci d adamant an- 2N¢giarri i de Exanpl e | 3IC50 (M)
1- Phenyl -5-[(pyridin-3-ylnmethyl)-am nol-1H_0[35

pyr aE@irﬁplér'l casr-b@?w Kénﬂﬁd d- pateﬂﬂamt-gﬁa,?oiwam de 0.0013

Exanpl e 4 5-( oro - A no phenyI-IH-
0. 0019 pyraz %}%"XX c%\ a‘“an 8m13 ,
adarmant-an-2 | am-de—Exanp l €

5- Cy Exashpds g1 mrﬁmwlmrpmﬁwhenﬂh%pmléﬂ 0. 0047 0.014

carboxyli ¢ aciehAJRRM ARrdnkhanideidexanpl e 6
5- Qycl obut yl jam no- 1 phenyl -1 H pyrazol e-4- 0.0076

o (2B RRCHy To R F P OB 10yT S BReRY I | 0. obi

yrazole—4 carboxyhc acid ada.tnantan -2-ylamide

Example 4 | 5-(Cyclopropylmethyl-amino)-1-phenyl-1H- 0.0019
pyrazole-4-carboxylic acid adamantan-2-ylamide

Example 5 S-Cyclohexyiétnino— 1-phenyl-1H-pyrazole-4- 0.0047

carboxylic acid adamantan-2-ylamide

Example 6 | 5-Cyclobutylamino-1-phenyi-1Ii-pyrazoie-4- 0.0076

carboxylic acid adamantan-2-ylamide

Example 7 | 5-(2,5-Dimethyl-pyrrolidin-1-yl)-1-phenyl-1H- 0.004
pyrazoie-4-carboxylic acid adamantan-2-ylarnide




pyrazol e- 4- carboxyl i c aci d adamant an-2-yl am de WO

2009/ 010416 PCT/ EP2008/ 058804
(pM &amﬂe8

“ﬁ) £0%9/

pyrazo 4 carboxyllc aci d adamant an- 2- ylan18

pyrrolidin-1-yl)-1-phenyl-iH 0.0

-48 Conpound Nane | C50

3 :
gT/EP2008/058804

Exanple 9 5-(3-Methyl -piperi di4d8--1 -yl )-1-phenyl -1 H
0. 003 __pyrazol e-4-carboxylic acid adanmant an- 2-

| am de

Exarlgnphima

0. 0091 pyrazole 4- carboxyllc acid

(Benzyl - met hyl ,@gi o) - 1- phenyl - 1H

IC50 (M)

darmant
5- ?FE%%% esﬁ“w e@] ey EﬂhgT pienyPasnyilHo. oog7  0.0013

pyr azol e- 4- Cd@bﬂmeM&nﬂﬁﬁﬂxﬂﬁﬁhﬁhﬁﬁﬁmﬂZyﬂ@ﬂkﬁe

Exampl e 122

5- (2,18
pyr azol e- 4-cd

Exampl e 13 141 P

i fl%'béif‘? ﬁ@ Sl BOSYL oo o

SRRl g qanf—Hz lpypidazol e- 4-

006 o3

0. 00055 c¢ar myvl iLc_acld nrlarmnt an-2-y| am de Hxanple
14 SEAmepans Sleeﬂlzypheﬂyl aﬂnh&owﬁlﬁieﬂﬁfle}}‘ﬂ» 0.001 g.0091
carboxylic a¢ de £X

5-Nbrpholln ¢bga%ﬁgqﬁ%%QFﬂ% p razo 2qﬁﬁn6%?

car boxytTc agid adamantan-2=ytamde—Exanpte J.L

5- ( BEEERIELY et Meppherciht- nmm)rlymenghéﬁ 006137

1H pyrazol e-

i pEral OA il xR iatidad ARBRhAN: ﬁaﬁﬂd@m de

Exapple 17 5: ((S)-2- Fydroxynethyl pyrrolldln 1-yl)-1-
0.04 -
ada T%’ﬁafrﬁggy yf éﬁgy %h% T érpkiogm Shef- - 0.0037
5- (4- Hydr oxy| pirpeat¢- &cnnbmxﬁlx)ac@aémwan -PHHar@ide03
pyrazole-4-carboxylic_acid adamantan-2-yl anid
Examptaenpl®1 51 (-BhEWalsoxyraliRer-ydim- ngbl)e =4-- phenyl o bédss
0. 0092 pyra

adamant an- 2-

zoI -}%{I-égarcg E%l I c 3 -ylam1de

hanyvl L1 n [

5- (B=Hydrox
pyra%%méﬂ%l

2009/ 010416

r ||U||UIII I Q J. 'JIICII_yI mTrTr AV’
!

ar- b@%}ﬂlﬂr Tcylalcpble
Rt &HROS QhERAMD- ~-2-ylamide

’2
drfemtamie2t-y| am dé \WD.001

.{ Example 15

5-Morph6hn-4—yl— 1-phenyi-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide

0.003

Example 16

5-{3-Hydroxymethyl-piperidin-1-yl)~1-phenyl-
1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide

0.0064

Example 17

5-((S)-2-Hydroxymethyl-pyrrolidin- 1-v1)-1-
phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

0.042

Example 18

5-(4-Hydroxy-piperidin-1-v1)-1 —phenyl— 1H-

pyrazole-4-carboxylic acid adamantan-2-ylamide

0.003

Example 19

5-(3-Hydroxy-piperidin-1-yl}-1-phenyl-1H-

pyrazole-4-carboxylic acid adamantan-2-ylamide.

0.0092

Example 20

5-(3-Hydroxy-pyrrolidin-1-yl}-1-phenyl- 1 H-
pyrazole-4-carboxylic acid adamantan-2-ylamide

0.013




-49 Conmpound Nanme |1 C50(PM Exampl e 21
5- (2- Hydr oxy- propyl am no)-1 -phenyl- IH 0.041
pyrazol e- 4- car boxyl i ¢ aci d adamant an- 2-yl am de
WeKRIP 84142 5- (2- Hydroxy- et hyl ami no) - 1- phenyl pdtirpapos/sssos
0.021 pyrazol e-4-carboxylic acid adamant an- 2- yI am de
Exanpl e 23 5-(3- Hydroxy- propyl4§m no) - 1- phenyl -
0. 055—pyrazgle-4-carboxylic aci.d-adamant an- 2- vlan]dp
Exanmdlogpdn8- ( 4- Hydr oxy- but Waadd no) - 1- phenyl - H'ICSO(].LM)
0. 0075 pyrazole 4- carboxylic acid

L PeRyTPE ] ﬁdfﬁ?ﬁﬁ@hﬁ VIR o doa 004

ami no] - 1H pyr ﬁ%‘lz mcld@da@ﬁ@tan 2—Ylam1de

adamant.an-2- vl am dp anrml e 26
EHE z,xd:uplle Qx)1se[tztwcbmfyeéthymam)nqiheﬁ¥1pﬂ}enyIl Q. glélozl
yrazol e-4-ca | amant a ani de
Exaryl e 27 5; ak% )%C)?Ib-oﬁq%%)cpaﬂd}m nont rip’ﬁm’xdf: | H
0. 0014 —pyrarote=4=carboxytic—acid
ada%’gl‘ﬁlﬁwﬂéﬂ /ﬁdﬁrféléif?XY*PTQPY@nH@)ﬂrﬂi@ﬂﬁt%d that thess
i nvention is Pﬁtazélh-mc%ﬂﬁ)xﬁft acidR dRARkth S Ul Admide
enbodi nent s t he i nventi on descri bed above,

as

~ variations t articular. e may Qe -
and gﬁl’i‘@e%z‘g P V\ﬁ_thﬁ e lglggmg:qé?%e%ethpended s
clajms. 5 WO Eﬂ@@l@imm@mﬂmﬁmmt@@a&mideeo-

Clains 1. Alconpound of fornula (1): O N/ 'IJ
H, . | Exdidple Db RL-PR3nyi-5- [R&trabidro-fABISHiRethyl) - 0.002

amino}-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

Example 26 | 5-[(2-Hydroxy-ethyl)-methyl-amino}-1-phenyl- 0.014
1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide

Example 27 | 5- (3—-Methoxy—propylamino) -1-phenyl-1H- 0.0014

pyrazole-4-carboxylic acid adamantan-2-ylamide

It is to be understood that the invention is not limited to the particular embodiments of
the invention described above, as variations of the particular embodiments may be made

and still fall within the scope of the appended claims.



5 R is hydrogen or lower alkyl; R2is |ower alkyl,
-(CH2) a cycloallcyi, -(CH2)n-heterocycloal kyl,
-(CH2)n aryl, -(CH2)n-heteroaryl, -(CH2)nOH,

wWO-2000r2948H( CH3) OH or - (CH2) nOCH3; or R, ande®2rr2008/058804
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20

together with the N atomto ich they are attached,
forma S to 7- 10 nenbered nmonocyclic ring, which
contains the N atomto whi Eﬁ‘mﬁs and R2 are attached,
and optionally another heteroc—atomwhich is sel ected
fromO and S, wherein the 5- to 7-nenbered
nonacyclic 5 i S substituted or nono- or bi-
Isub&tSorpesn Wp% i tuents independently sel ected
from hydroxy, |ower alkyl nd (CH2)nCH;, 15 R3 is one
or nore substltuents i nde ndently sel ected from

hydr ogen, hal ogen | oper al koxy R4
i s hydrogen, -OH, Cl-g or &B)( =Q CH3; n
is 1, 2, 3 or 4 and piia ut| accept abl e

salts thereof. RG 2—{A corrpound according to claiml1,

wherein R, is hyd R2 is | ower alkyl,

(CH2)n cycl oal kyl CH2)n het er ocycl o ﬂ(yl

-(CH2)"-aryl, -(CH2)n- heteroaryl - (CH2) nOH,

- ( OCH(CH3)(]—| or -(CH2)" OCH3. 3. A compound

accodi*fg to any one of clains | to 2, wherein R is

| oner al kyl and R2 is lower alkyl, -(CH2)a

cycIle@I hydrbgen-qrdegraltybt er ocycl oal kyl, -(CH2)a aryl,
-(CH2)0 heteroaryl, -(CH2)10H, -(CH2)OCH(CH3)COH or

( ClﬂZ)@%dkM@(Z@Q%L&&IQM R@Hﬁﬁ?e@&&év@t%&&%—(cgll)n‘kﬂ

incr op ot SR -GS On e GG o eBang s

one of clains 1 to 4 wherein R2 is |sopropyl

- CH2r phenyl , - CH2- pyri di nyl, -CH2-cycl opropyl,

cycl ohexyl, cyclobutyl, CH2CH2-phenyl,

h)(’:glg@)@@RQ ﬁ()’é"thel?wﬁhmﬁtamth fo ﬁtﬁdﬁ ghey Etﬂayﬂachea form a 5- to 7-
t at r of ura I Tethoxybr

D

t ogetteaded.\giot [Pt ane'ban haserowtine Whichdsseleried Fome@ hediS,

for mhféfhﬂr'ﬂﬁ Eb&; e Eﬂé‘hﬂﬁre? ﬁn&ﬂb cPciBHe! %uﬁ%ﬁlﬁ@& 6# mbno- or bi-
rin C 0 I NS i C
AR PR R AR BTN IR s

wher&iHy) RHand R2 toget her with the Natomto 10
whi ch they are attached, form an unsubstituted 5- to

7- "Ry Re bR MRBRGYBdti&entd iRBependently selected from hydrogen, halogen,
lower alkyl and lower alkoxy; '

Ry is hydrogen, -OH, -NHC(=0)CHj3 or -NHS(=0){=0)CHs;
nis 1,2,3o0r4;
and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein R; is hydrogen and R; is lower alkyl,
-(CH2)u- cycloalkyl (CHz)n-heterocycloalkyl, -(CHy)y-aryl, -(CH,)y-heteroaryl,
-{CH»),OH, -(CHL),CH(CH3)OH or -(CH,),OCHs.

3. A compound according to any one of claims 1 to 2, wherein R; is lower atkyl and R,
is lower alkyl, -(CHz)q-cycloalkyl, -(CHz)q-heterocycloalkyl, -(CHj)p-aryl,
~(CHy)p-heteroaryl, -(CH;)xOH, -(CHa),CH{CH3)OH or -(CH,),OCHa.



whi ch contains the N atomto which Rl and R2 are
attached and anot her hetero atomwhich is selected
fromO and S. 8. A conmpound according to claim1,

wowmehsisne Rl and R2, together with the N at orpCEP29d8iosdB04
they are attached, forma 5- _to 7-nenbered nonocyclic
ri ng whi ch contains 15 the’ atomto which Rl and

re attached erelnt
SSERPBRY P g R aREonee %ms R
hydroxy, | ower al kyl or -( CH2) . OH. 9. A conpound
Sac c SredimPguRGacsPEing te anyprg & GAIRS L hé verein %g‘étSﬁBTOPYI

vvn t tcnpgh&yat@m Pridinhl] CHH-L BRMpaISL, a{rdicﬁﬁia;e Chyciboud, a

P e CpTENRS] C Ay RIS hSalsh iy ARG 21 s 20

5  anot@és-tdebpirofratryhemhetbhxirsomél ect ed fromoO and S,
wherein the 5- to 7-menbered nonocyclic ring i s nono-

60r Allom Uﬁéﬁdcb#&uﬁgjto\&lahh 1h%HEIQi€3yR1 ab@\l‘@,rtog'ﬂﬂi%y kmﬁrﬂleN atom 1o

CI S_%%C% gfrf"ad'e %tFag})?FE ?Eg‘m[ und aC&%@ﬂt&? g to %g?rgd monocychc ring,

pyr mblidhdiontains tid Wetony topyiriclo Ri atidnBel are aﬁached
met hyl pyrrolidinyl, nethylpiperidinyl 25
- mor BhQigaxh ) hd allorBh sl bR B; MR, &Pg’éther mthdthe N atom to
ydr Qx r 0X y ro in
0y dPET BT R g?n%%lwé%m%? i pPHoF R gatctic ing
c onpdiikthctoatisitod Ngidro teawlyiclo Rearof Rﬁraattmhe:ﬁ ang af@ther hetero
wher g éﬁ‘wﬁh'ﬁseﬁ&g& 846 9k4 shal ogen. 12. A conpound

accor Ing to any one of clainms 1 to 11, wherein R3 is

hydr ogen 30 C cco fo a on
&1 arfnempougd f@?ﬂﬂ@ﬂ% Qat whgr H\/@r%‘g&% : “’“g‘rtge Natom o
- NH@ (D) tBkjRare ddachAl, fompotHig 7acemberien gumocyahfynng; evhadh contains

15 SBSI&}?%N(])&E{PZ &\%ﬁf%gb%%gs] 61?& ﬁhgﬁz/ gglgﬁﬁﬂ;he ¥, 7—membered

ac c GRENOFHFLE Bng iy meffs 0pPt- éP%ﬁWe‘-thtB 1#0%5 é}g(?’lfqrom
5- | sapropyHam no- | - phenyl -1 H- pyrazol e- 4-car boxyl i c
aci d adamant an- 2-yl am de;

@- Benzyl, a@d;e?a%féorfﬁ;§£bvé;adn& RREAAPR St 16 oA K i BE Nhatom to

adarmant
' 1 Prrévish thsy 3¢ Egﬁz;qhgql form g Priethipembsre Fpnocyclic ring, which contains
20 - | Hhpyiraadd kewhick &5 @4 dreagehed, Bnd another hetero atom which is

ada ntan: 2-yl a
(HREbrBRY A hen et T
r bo>ty4 substiuied Wlféd’am asw-aivhey det).O

5- Cycl ohexyl am no- | - phenyl - | H pyrazol e- 4- car boxyl i c

rdd pdanRiidAcedbrditl 8Andehe of claims | and claims 6 to 9, wherein -NR;R; is
pyrrolidinyl, dimethylpyrrolidinyl, methylpyrrolidinyl, methylpiperidinyl,

25 morpholinyl, dimethylmorpholinyl, azepanyl, hydroxymethyipiperidinyl,
hydroxymethylpyrrolidinyl, hydroxypiperidinyl or hydroxypyrrolidinyl.

11. A compound according to any one of claims [ to 10, wherein Rs; is hydrogen or
halogen.

12. A compound according to any one of claims 1 to 11, wherein R; is hydrogen

30 13. A compound according to any one of claims 1 to 12, wherein R, is hydrogen, -OH,
or -NHC(=0)CH;.

14, A compound according to any one of claims 1 to 13, wherein Ry is hydrogen.
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10 5- Cydobut yl ami no- | - phenyl - | H pyr azol e- 4- car boxyl i ¢
add adamant an-2- yl am de;
5-(2,5-Dinmet hyl -pyrrolidin-1-yl)-1-phenyl-1

woHepyh18ae! e- 4- carboxylic acid adamant an- 2- ybaietRis/nssse4

5-(2-Met hyl -pyrrolidin-1-yl)-1-phenyl -1 H pyrazole-4-c
arboxylic acid adamant an- 15 32?-'yl am de;

5-(3-Met hyl - pi pet.idin-1-yl)-1-phenyl -| B pyrazol e- 4-ca
Bbo LA OSBRI oBe B dapira: o 1 e AR

5- (Benzyl - et hyl - am no) - 1- phenyl - | H p{lr azol e- 4- car box

yl i &-laenrapaeramant peryl- Lil pymiagée-4-2@boxylic acid adamantan-2-ylamide;
5- (Met hyl - phenet hyl - am no) - 1- phenyl -| H pyrazol e- 4- car

box yl Begiz@aehoald ph@iy -8 A= pyRaddlerica®oxylic acid adamantan-2-ylamide;
5- (2, 6- D net hyl - nor phol i n-4-yl)-1-phenyl - | H pyrazol e-

4-c [}qu? [d b _?gﬂ t an- hagg f oA -

| - Pﬁeny ¥I5ﬂ %??’?%lﬁi 3d' n- GB@I Q[Pﬂ%g)g}r a o?zgd-leﬁ S%IIP B}gg%ly?lalag

aci adﬁawa»rga'mﬂssl am de; 25

5- Azepan- 1-yl - | - phenyl - | H pyr azol e- 4- car boxyl i ¢ add

adarse(@yalbpdpylnaiydamino)-1-phenyl-1H-pyrazole-4-carboxylic acid

5- Ngﬁﬁﬂﬁlt&[‘ -grla\%dnl-: phenyl -1 H pyrazol e- 4- car boxylic
a amant2 n-2-

aci yl ami de;

5- (3- Hydroxynet hyl - pi peridi n-1-yl)-1-phenyl-| H pyrazo
| e- &r%&?% B PRENY L HERIFIZRK- S CarParig acid gggmanian-2-
20091048416 PCTI EP2008/ 058804 -53
5-((S)-2-Hydroxynet hyl -pyrrolidin-1-yl)-1-phenyl-IHp

yr azg -Q,@m@ I_] cig. an A1) 9%5 Y
5-( % llz—ﬁdor (1)1 y- pl éyeﬁr#%lnﬁpgﬁﬁ‘; - ggﬂtéaﬁg?%f%é pyr azoa[nglnf- c
ar bdJids aci d adamant an-~ 2-yl ani de; 5

5- (3- Hydroxy-pi peridin-I-yl)-1-phenyl -1 H pyrazol e-4-c
ar box(ls-Dinaginyd- raekaitdint Bpl) - 12plydnadyi i ajyrazole-4-carboxylic acid

5-( 'IEM?{ (Y - rolidin-1-yl)-1-phenyl -1 H pyrazol e- 4-
car %oxy |t%¥g [ ldg\’damant an- 2-yl am de;

oy P e BT ) r0h o)1 Bfirle- L ArbSRE acd s demantan-

5- ( 2-iydidexy- et yl am no) - 1- phenyl - | H pyr azol e- 4- car box
ylic acid adamant an-2- yl am de;

5-(3-Methyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide;

5-(Benzyl-methyl-amino}-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
viamide;

5-(Methyl-phenethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide;

5-(2,6-Dimethyl-morpholin-4-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide;

1-Phenyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
5-Azepan-1-yl-1-phenyl-1H-pyrazole-4-carboxylic acid adamantar-2-ylammde;
5-Morpholin-4-yl-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

5-(3-Hydroxymethyl-piperidin-1-yl)-1-phenyl-1H-pyrazoie-4-carboxylic acid
adamanian-2-ylamide;



5- (3- Hydr oxy- pr opyl am né_)ﬁ- 1- phenyl - I H- pyrazol e-4-carb
oxylic acid adamant an- 2-yl am de; 15
5- (4- Hydr oxy- but yl am no) - 1- phenyl - | H pyrazol e- 4- car bo

woXNdologssaci d adamant an- 2- yl ami de; 1- Phenyl - SpCT/EP2008/058804
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[ (tetrahydro-furan-2-yl net hylg am no] 1H— pyrazol e-4-c
arboxylic add adamant an 2 yI5 m de; 5-

(2- Hy th net hyl.- a o
oo e OBt f&”vﬁ%p%eagp Fizslef pbogic scid
andadarmantan-2-ylamide;
5- (3- Met hoxy- propyl ami no) - 1- phenyl - | H pyrazol e-4-carb
oxy bi(g-rBatckyaiperash an) - 2pykaiii e pyrifblc-A @ORAI AL adamantan-
accg g’l"‘B to any one of cI aims | to 15 selected from

fef gin ani no- | - pheny! - | H- pyr azol e- 4- carboxyl ic
aci d adamant an- 2-yl am de;
5- ( @y@+wm®wwxm%ml ﬁ)ﬂw&a}rm&-léhewwolq: prepipoEis|asid adagantan-
r boyyhingigaci d adamant an- 2-yl am de;
5-(2-Methyl -pyrrolidin-I-yl)-1-phenyl-IH pyrazol e-4-c

ar bogé ‘é‘(lg" (;am d ai%m_gz,ﬁn]_ljﬁeﬂ{; 1487010 20034810446

PCTF

5- ( 3davisritart-2-plapedsdi n- 1 -yl ) - 1- phenyl - | H- pyrazol e- 4-ca
rboxylic acid adamantan- 2-ylam de;

S- ( mnwd:me;%pﬁﬂnuam Rghen }-Hﬂqj?ydzoilek&-@yb@am& gridladadfantan-
box I| ci d adanmantan- 2-ylam de; 5

5-( fret hyl - mor phol i n-4-yl) - 1- phenyl -1 H pyrazol e-
4-car boxyl ic acid adamantan-2-ylanid

1- Phe@yiydsospysthdhmgion=1-phenyl mwaaelsf%caab@%(%mm@anm -2-
aci qaﬁg@mnt an-2-yl am de; 5-Azepan- | -yl- |

-phényl -1 H -pyrazol e-4-carboxylic acid adamant an- 2

-y 4. B,
Nﬁn%%%m%wwlﬁm%o@nyrhﬁnﬂ irrmspls-teapplicerid sdamantan
aC| d-Wateideint an- 2- yl ani de; 10
5- (4- Hydr oxy-pi peridin-I-yl)-I-phenyl-1H pyrazol e-4-c
ar bGXMLHﬁrﬁﬁi ARt Bphendt-YHawirgele-4-carboxylic acid adamantan-2-
1-Ph <|i'5 [(tetrahydro furan-2-ylnmethyl)-amno]-iHp

yr aZ - car boxylic aC| d adamantan-2-yl anm de; and
5- 3-I\/|ethox ropyl am 1 henyl - | H pyrazol e- 4-
ox§/|l'rlﬁhea§l'r% b anI Yoo 5 }T%/Jalgl %/ pyrazole-4- cal%oxalc acid

adamantan-2-ylamide;

5-{(2-Hydroxy-ethyl) -methyl-amino]-1-phenyl-1 H-pyrazole-4-carboxylic acid
adamantan-2-ylamide; and '

5-(3-M€thdx§—propylamino)—l-phenyl—1H-pyrazole—4—carboxy1ic acid adamantan-
2-ylamide.

16. A compound according to any one of claims 1 to 15 selected from:
5-Isopropylamino-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

5-{Cyclopropylmethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide;

5-(2-Methyl-pyrrolidin-1-y1}-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-

2-ylamide;
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17. Afprocess for the preparation of a conpound -
according to any one of clains 1 to 16 conprising
the reaction of.a conmpound according to fornmula (11)

woGodshiesis |F - H NNC R3\ (I1) wth a carppeiekises

formula HNRLR2; 20 or the reaction of a conpound
according to formula (111) PGt EP2008/ 058804 WD

2009/ 4 -.55-,.CH / NNH R3.(LLI) ..wth
SO A R R Y b TRGPIFED YR s e prigifditantan-
wheRellamigs;, R2, R3 and R4 are as defined in any one
of clains 1 to 12. 5 18. A conpound according to any
one sqivighyipkBneth #l Qndifio)f DHhSE 1 8Sp apembb Ak bitd adamantan-

act i bstance. 19. A conmpound according to any

A
“one“of*f'&ins 1 to 16 for the preparation of

medi canents for the prophyl axis or therapy of

i || AeSdelinygiing tnepokmdbd! bhenvitl Eopyiewok-asabeivit edd
Wi t BddhetanZ Wienidk;bet a- hydr oxyst eroi d dehydr ogenasel.
10 20. A pharmaceutical conposition conprising a

co according .t on f ,clainms.l .to 16 and .
ot RS PR PR cos Gt B st i
conpound according to any one of clains | to 16 for

t he “ptzspaY htvl-brPheBY- iEayemiedtgriosylicasd adpmagtpedtyiapide;
prophyl axi s of di abetes, obesity, eating disorders

or dybiphiolieAta- 1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

5-(4-Hydroxy-piperidin-1-yl}- I -phenyl- | H-pyrazole-4-carboxylic acid adamantan-
2-vlamide;

1-Phenyl-5-[(tetrahydro-furan-2-ylmethyl)-amino}-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide; and

5-(3-Methoxy-propylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide.

17. A process for the preparation of a compound according to any one of claims 1 to 16

comprising the reaction of a compound according to formula (IT)

(1E)
with a compound of formula HNR;Ry;

or the reaction of a compound according to formuta (I1T)



wo 2089910ax8e of clains 1 to 16 for the preparation

10

20

15 22. A conpound accord
_ _ ing to any one of '
16 for use as nedi cament for the ytreat men;:I glrrrs o

grgio_hy! gxi s of diabetes, obesity, eating disorders or
yslipidem a. 23. The use of a conpound aggqfEPhig/ossso4s

medi canents for the treatnesdb-or prophyl axis of °

di abetes Type Il. 24. A
_ . . compound accordin
of clains 1 to 16 for useCas nedi canent fgrt?h:nyzgne

treatnment or prophyl axi s op—d
Habetes T
2009/ 010416 PCTI EP2008/ 804 rt 56 25. yg‘ec:)ﬁboﬁd

according to any one ofN.cl-ai
manuf actured according RS 1 to 16, when

fo aHprocess of claim 17.
4 ‘
R3 l -
S

(1)
with a compound according 10 formula (IV)

R4

z"ll-

k (1v)

‘wherein R, Rz, Rs and Ry are as defined in any one of claims 1 to 12.

18. A compound according to any one of claims 1 to 16 for useas therapeutically active

" substance.

19. A compound according to any one of claims 1 to 16 for the preparation of
medicaments for the prophylaxis or therapy of ilinesses which are caused by

disorders associated with the enzyme 1 1 beta-hyvdroxysteroid dehydrogenase!l.

20. A pharmaceutical Composition comMPprising a compound according to any on¢ of

claims 1 to 16 and a therapeutically inert carrier.

1. The use of a compound according to any one of claims 1 10 16 for the preparation
of medicaments for the treatment or prophylaxis of diabetes, obesity, eating

disorders or dyslipidernia.

22. A compound according to any one of claims 1 10 16 for use as medicament for the

sreatment or prophylaxis of diabetes, obesity, eating disorders or dysiipidemia.

23. Theuseofa compoundr according to any one of claims 1 10 16 for the preparation

of medicaments for the treatment or prophylaxis of diabetes Type IL.

24. A compound according to any one of claims 1 to 16 for use as medicament for the

treatment or prophylaxis of diabetes Type 1L



WO 2009/010416 PCT/EP2008/058804
- 56-
25. A compound according to any one of claims 1 1o 16, when manufactured according

1o a process of claim 17,



