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WO 2009/ 010416 PCT/ EP2008/ 058804 -1 INH Bl TORS OF
11B- HYDROXYSTERO D DEHYDROGENASE The i nvention rel ates

W@ 009Mki4lé t ors of 11(3-hydroxysteroid dehydr ogeCEER2008/058804

The inhibitors include, for exanple,

am no-1-aryl - pyrazol e- 3-carboxylic aci d adamant an- 2-yl
am des, and derivatives thereof, and are useful for
the treatnment of diseases such as type Il diabetes

mel litus and netabolic syndrone. 5 The invention
relates to a conmpound of formula (I): O N~ HR4A N N
~RL N R3 bR (l), wherein: R is hydrogen or |ower
al kyl ; RRHIBITORS ORI ByHYDROX23$TERGID OHKYIDROGENASE
-(CH2) " - het erocycl oal kyl -(C}Q)"-aryl, 10
-(CH2)"-heteroaryl, -(CH2)" OH -(CH2)" CH(CH3)CH or
Th&RpntiddldBites 16 ﬁnH‘_ﬁilt(ﬁfEl df RB- h'{fdwﬁ}fstk@éld\@eh rbg‘@laNz EIh@ Mhibitors

to ich they are attached
O HE B PG SOl e e N S A Thgmides
antlddfRatives thatsfaaibde vattdl fopthearatrhyntaf dishees sveh as type 11
ABBALER SATELashEd IIBM0 and S 45 wherein the S
o /- ered nonocycll ¢ Fi ng i s unsubstituted or
nono- or bi - substltuted with substituents
Theieperiiniclayesse pseregund efforpdladky, | ower al kyl and
-(CH2)" OH R3 is one or nore_substituents
i ndependently sel ected from hal ogen, | ower al kyl

and | ower al koxy; 20 R4 i oge - NHC( =0O) CH3
or -NHS(=O)(=O CH3; n 2, N R4 009/ 010416
PCT/ EP2008/ 058804 -2 anﬁj ar nmceut | y acceptabl e

sal ts thereof. R3 w
R2

wherein:

(D),

R; is hydrogen or lower alkyl;

R, is lower alkyl, -(CH;),-cycloalkyl, -(CH;)q-heterocycloalkyl, -(CH;)4-aryl,
-(CHy)n-heteroaryl, -(CH,),OH, -(CH;),CH(CH3)OH or -(CH,),OCHj3;

or

R; and R;, together with the N atom to which they are attached, form a 5- to 7-
membered monocyclic 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, lower alkyl and
-(CH,),OH;

Rsis one or more substituents independently selected from H, halogen, lower alkyl

and lower alkoxy;
R4 is hydrogen, -OH, -NHC(=0)CHj3 or -NHS(=0)(=0)CH3;

nis 1,2,3o0r4;
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D abetes nellitus is a serious illness that affects an
i ncreasi ng nunber of people across the world. A

WO 2®en104ps ess rel ease by the International D ab&r/BB2008/058804

Federation suggests that by 2025, there will be a
total of 380 mllion people worldw de suffering from

di ab%écf@%arglggeu%celp&{cgeﬁﬂ&qe galts %eﬁ‘? gt es in many

coun 'S esca para wi th an upward
trend in_obesity. Ser| ous consequences of di abetes
Pirbreige encllifps s aserdousi ibnespthas afifesksein inergasingi wabeyeof people across the

kbrney r&@ﬁ‘ﬁQ@ss rgteﬂls@ op mntéﬁ‘ﬂl(ﬁﬂpghﬁweg Pederatlon sug%ests that by

Car di.ovas r ases_are th
Aioeherean %%taell Bﬁ%ﬁoéﬁt EorpeonT Eds a?%ffféleéﬁrom diabetes. The
ﬁ‘i&idehtdl@f cﬁélb%félk/lln hﬁny Powiteied is eicalaﬁhg 1@4}@11&1 widpian.upward trend in

TREH T o e s oLkl e - LOarL G SRake b iscose
kidpey daedagabblidnyssoind peputptier. eﬂardlpsesueler dlseals@ap@ﬂmd cagse of

l%_ﬂﬁﬁ‘ Bf Bord B3N b?%qgr m?'aﬁff*ﬂtgl%ftﬁ "T?Eg 2 H n&h GQ(S@(? urcet et

ere are two e en
MloRxRertS i nEraepen dstts 200%-t/H, ﬂ?e‘mldr eat ITHJ ority of

di abetics suffering fromthe non-insulin-dependent

Daibereots c}hﬁﬁc%h&&ﬁls dﬁcrég&@gﬁidﬁi s‘e&’tlfélﬁmtz ald/3p&i BSpdfed ability of
non-in I N-de | etes .nell.l tus

BEER Mo o RSP BYL GO UG e B sel R g levels
Uhgente meddrhooitdintato! indilabdteaderhadmenabellinedependent, with the
?%Qtdrﬁ? ?C‘F cﬁ‘:?;]b%ﬂggultf So %Slr t%e B@L'lﬁﬂfh‘fﬁ (?e?sﬁgh(?éntt SR &f the disease,

kyper oy typs y debeidesd 2on- lrwhmelveqngle@tf dlﬂmeSc,rhdﬁeet(MlaDM) Because

b BB sert) RRInREESTHY, %er@BQnQJrgé{‘ﬁ‘h@éH foadhirbodighi&ose
levels [R H Eckel Proc Soc. 2007, 66, 82-95;

S T R TS S S
vﬁig?@nﬁi&i’r% oBesityl h}ME:NEﬂglylcer&Ienah loWilakRtoé 81 Dacleolesterol, high

gl%gégrezsgure, afn%l e%e%ggeg f%ftﬁn% é gseqeveﬁﬁl B. %ckeﬁproc Nutr Soc 2007 66,

Bh%ﬁePLﬂcftpe@ anStIaL@sleu)eéftltwrazw 444, Q&D@EE Eatthotredi ]eﬂm Soc.
18 ﬁ%hréﬁ%ﬁz@ﬂ%u@%?zz %5554 MéNéd‘P@{ e@%z%étgs @PEBG05t 5871%85 390]. This

'l orates the rretaomp%anrorre woul be useful” in

pEdesing kiafien drseauRyT 6f Do pkabstss @ﬁ&%htﬁ&r@%@ﬂe@ﬁe trpthe United
SM’Q@ e%tlﬁllaﬁge& 28 [B5S. AordisheIAfA R@E}; ,3823896 JuaeHerh utlc agent that
ess. di,abetic atl nt s 00
§h°raﬁea€8§86te%<rlgcr% ahiaut 00 b B0aR PP HalbRant 6P stSpping
therpeogrkessidnhte tggmolidibbaés. gl ucose in the bl ood and the
ability of the body to respond to a glucose chall enge.

m\;\ﬁ?flgerr of fbeg alreel)/s@h t(P£SﬁCS¥ ﬁfab?t?d éa.'tlteﬂ soﬁﬂsﬁhgﬂggg ‘gﬁgscé%vels and

I's relativel |cu
PHEPS ﬁ@lgranafh@sts )z L&Pd & Iﬁa%slut}fedlff@ﬁy éheaafreow obglysesg in tygeblood

oid ih'é%bﬁ@yf&f 6 BH@)F‘t htoalegﬁ;rnaas 'a%ﬁfco!seschtaﬂ‘éil 'elkxgbsﬁe&ee Stjhe 1539 of

s tor Cco obi.n
bl Feond e ?WCE el fsbaria e a1 S ERgte pggans, and
ﬁﬂﬁterﬂa?nBIB -te]s&218¢ albd uskd. @bé?af the maat cc&hmoaaabﬁiaeses(fame HDbA | test,
ngog 'tesfs For ings (Jé 3 ycosiyfjatei(#?e?'%%o in 1n él%\{'ed Blod s [D. R. McCane

pan ot con ain
ﬁeﬂm@%tﬁ% 46 th3BpERENBS. M@grtelsqlahé)tyb@gdsyf@o‘s%HOQI%352 355].

Wed Bobh %fllsql\é% a H{grrﬂilm@é) ﬁ)ﬁhebtf 1 96! da)g @ {heel lﬁ’ﬁdz negld%ﬁ)h(:(;nl?ﬁn

aver age evel [ ucose.

keppgobiadich che@eaﬁrosseswﬁ%lv élarﬁwhteéf with gheslgigl gfyglycosylation
t&v&étﬁqgablﬂb{@ede@g@eaecom&d #lheosPraceding tie UMb ARNVES give an

1nréllcat10n ¥f 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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do not fluctuate during the course of the day. The
| evel of HbAlc in normal blood is WO 2009/ 010416

WEQMPBRAOE/ 058804 -3 approxi mately 5% and tPET/ER206$/058804

in poorly controlled diabetic gatl ents is 8% or above.

The current guideline fromthe Anerican Di abetes
%?)rgglp%ttél? go(/:olbgrrl&e ﬁlqu} pm o%rlgrlggnﬁgl@dcdlaﬂe?\c[ﬁ tug*l% 1‘3\@'%7 (ﬁ‘]’ above.
bhe eyperd gitivghied @Omlth@Ang?}f igan PBbeEs A&)ICQQD@ llsrtoenalailam the HbA .

%8%@%%7%@5 l?egg‘}:orr%i)onaz Rla ﬂq@@ lasrﬁa -grl%@&te 'T@/@I oﬁﬁaprommately
nera starts with wei t hy
e . G lsiree o gkt oo 0dc s Litlol & 3hr o

especially inportant in addressing the increased

Tﬁ{adhémaﬁ oubam rglﬂ:ﬁ:étsllyaﬁﬁmln&i @élng Toks, d hédl&ltyeﬁet abdl tan exercise
Yang per% % Ingf el%tl gl n a gstroh ?Tg

Hm§ease ITSBFrS AR §RsCigl e P nt‘f)er Of AP ¢ PESEIENt s

eardiolvadsliey riskscissodiaragl wutlrnéua,b(ttm, brethtpamriganerally ineffective in

gdrﬁatf&l L#tlﬁ% QRea ealg@}f kﬁ}%ﬁvré Qhﬁﬁfglﬂl gfd}ﬁgb@ﬂﬁrcen:tsqvg'la]ole, I1nclud1ng

ppulim é%eéfqrmtswém%umiv acagbesghiaelidisediongsdGhbd rapalogues, and

@@quq%lﬁgoﬁeﬁdwtewr, REMIBTYISe teathic@athadb @Q%v%%t EQtnd there is
is an effective agent that guces

i?%ggg%@g Bﬁgﬂ%ﬁg@n}' E%éép V‘?\;élllage ®%nd enhances 't he

insulin sensitivity of peripheral tissue. Metformn
Raisexamplerbetfoohin iehf effiesive ageni ot raducésifakting phsma glucose levels

'fugkf&ﬁq%ﬁ?ef éﬂg\{%@ﬁhé%ﬁ&'ﬂ%& St ﬁ%@gﬂk%?@%ﬁg Mgtjﬁoergglq bXﬁ?ﬁuﬂiber of

ucose 1I's
qg@gn yg/ggnclgglng@ppncreelse irptie symbesioefralyroggns thehzodymeric form in

@fﬁ{lﬁf LfC'O?é is Slot QLIRS AODelF'rcﬂiz@ [Wu?; 1999, 584 thl ﬁwrla{*é{fgrmm also has
heal Treat ment Wit

n cardi cul a
ﬁ%}eﬁ ﬁ?f Cisggd@uf e |f6‘f?§al?1ﬁmtsﬁléﬁ PIRGE @V@Fulebhealth
Thatreattevit] maekmihéagh ye edudéss[iSthHevd swrutahiholkdddfol and

FDRspf o ahic PARYT aon 68 aBuP Pl ofer gt REF g ofiears
heNBrm@doses 8 tfec2i@Oths Bh . Tneree ef d. 206 AL GE6R0DY] and there is
%kﬁﬁgcgfe[g'ﬂé Iﬁgl‘g dd fot AEWRRL Snd ! fodl liRRELES -

lones are activators of the nucl ear
recept or peroxi somne- pr oI iferator activa

ed
TBialidbnedsenspare@pygtys o Thfelyl%ﬁaéreéfﬂtebp¢r9@sq>rﬁ61Pé%itfeqaﬁg
Q&tﬁ@@d@&dépﬁﬁfgahﬁﬂeﬁ [S)ARyﬁmﬂletyB@d éffe@ﬁ\fd i6 2€duchiasbl6&L g ucose levels,

fu?.f} ﬁlﬁgﬁﬁfcgﬂp'“%@a SR %t¥r[1 d?g]glrgggl gg%lfrllé&%s@e}ﬂsllte?ftstgnce in skeletal
Bupde { MOpaduyydmarek$.ilg Snﬁhu@@eﬁ@[@ﬁn I@sti@OFigs 2003,d¢€, RG |. Three

%ﬁz{%ﬁg ng@aﬁgs%f%‘ Béﬁr{}%‘ﬁ? > eﬁ%‘r (IR the elgm %rSteH%se%)'r 'Ehet tPeeatment of

at nent
diabetsulbs g evas bybsod ucndy s direabeseussiof hepsdetoriohy t @mey The two

LESURB a H@Jea\‘lﬁl S%Bglﬁ%nl‘, afl P&s@él&&oqg Légeseffectlve in reducing blood
p|0|| |taZO are ef hvel

PdlRp Hﬁén@%ﬂ 1 Q&%Fuca]??dlepﬁ P%wrlgd Vi Zegnefappig Opin. Investig.

Dadzgseomes 15@43835@;331 I&ﬁﬂce“s/let ;th rtbmerﬂme@anglprdgmze(w, ig,379-
g our
B IR0 KR K08 e” SO0 T E 56 A4 S it G- Boden
ancpr. IZbdng)Op:I?m] rapdtoins disgdvaetpge assdcibefl ovith thelube of
&E%éoﬁé@é ltghp% Boden and M Zhang Op. Gt.],
van ag

one associ ated with the use of

Sulfonylureas bind to the sulfonylurea receptor on pancreatic beta cells, stimulate insulin
secretion, and consequently reduce blood glucose 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 sulfonylurea receptor on pancreatic beta cells,

waeimi@Eie i nsulin secretion, and consequent | PCT/BPRO0%058804

bl ood gl ucose |evels. Wight ggin is also associated
35 wth the use of sulfonyl ureas [S. E. Inzucchi JAVA

gﬁ%‘?%né%%gtere% gltoaa HI ‘Eéeit&? v&lmr ﬁ@é@é I‘eaﬁ 1% Hgly(}ékf ?‘g‘éag [M. SalasJ.7J.

281 Carp0B} Dritg Ragct. Hex. Kep- 290 WDPDY/ 010416
PCT/ EP2008/ 058804 -4 often encountered in patients

hE£BbRs ¥ Iﬂhﬂﬁt& P dhrRAS albﬁa%lﬂ%@ﬁhéé@ anhigh bMaksdvas

nd Reac Tox, 002,
é%%ﬁf%s g a9 BB éC?@Déwgrﬁmrbﬁ él?teislrnet%é %ﬁwh%fﬁcaw than
ﬁieffbﬁn@ﬂ arahs stdﬁﬁ@l,urwg,l Al ibtesdSnedewnl ddiaabehard deshea which

PR PO FEAGORRNEETRER WhrE bR iR aofp o200

and it causes i ntestinal disconfort and di arrhea which
Sithewgh drags hayetbhen dipsewdtipnibatticommatt of tigbetseudig; a fumber of
hZHGE e cHAMM 2 Q02 ma%§ bthe? gpll s afd E&%J%lﬂfédgﬁnﬁél‘gﬁ there remains

been approve fOF t he treatnent of pbet es usi n
hOstsEe IBYent gev FempAtndsdentisiteatmeny of diaelss- é‘th?érreqﬁflﬂngéeen

aikdofidithg thy Adsuldd (ﬁfdh@Uhﬁéd?Klﬂg&lomtMEﬁcﬁﬁr&h?ﬁgdﬁgﬂﬁﬁﬁt over
| abete

d th
et Pbe Bry PIBER 8ol ey ialRME P BEORER G hether
thee wnd ey tleatgtioih RicospHenylveaSmedyriindioc atselit hatR. Holman

- ne is seen in the beta cell
%ﬁ@??%ﬂ%ﬁ 25%2% :]c patients irrespective of whether
they were being treated with diet, sulfonylureas,

Qe Pesshlntargt foribe fregrmpert oflialgsgsiydrich hstragsavedspychggntion
Ee'éent §2s $8i-hy. &?@ g@&@ﬁﬂ&h d élgﬁ& typell (Iﬂ]Bthsmmse@ﬂir e@{mple M.

W r?%% C}% i’.”t‘( 35%%%?%&3@35%@&@@?%&% catalyzes

{hkkeBdtSP of Foltisee: %Qbrtﬁs)éh@ﬁldGhMrochftg;téﬂlﬂid to doptiidosterone in
Irorzflegt:’rﬁe C%(ﬁ{lgcg %5 athqg CosZe’ro ? orr%zg%l Bl{oduge(gs hea renﬁ rglantd and it has

Z€es 1 SO
b‘tﬂﬂtShQWh t¢ mr@emlyﬂfdmfcglmqoe@eltoeudm mstpby insossi@gone
%lﬂcor{e% @r@sﬁls I@QH én?(PJI Al @a)glﬁ@fntdal:@étﬁm@' fhih %Wm Asecond

roducéd i n the adrenal d d it bee

f@ymc}@a@édrpwaqreldéﬁhgdr%%ée wPoHUdth WD%qeﬁgpnﬁgble for the
bAIEAERBHMNOriZd] @ deHROIEHESZHm Es%avgltﬂﬂhoﬁﬁﬁ) anoP\are expressed in

gﬁ%ﬁ% Usslf% gﬁr}ﬁﬁﬁﬁo]x]ﬁ E{%? ; Xgrlegéeﬁ])){g%g]élgﬁ)gk af P%?B%S 1paud1ng liver,

{dip¢se-t1dSI02)nd braire syhdn $ il BHHS 120 highey exprasgbdtin annehlocorticoid target
ﬁ&gﬁ:é z?l?Jh a5 ‘%1&1%& 5%& 20)6n dﬁ?eHﬁ% AL ﬂ}’eemhﬂ’ Q?E%B&%XO the

fer en t1rssue
mngfhalycer%lp@légs@ﬁtqrna@ delgbran toif enjysaaiuge bmﬂ fgdne gp be associated

Mﬂ‘i%lrles nafirROsEn éﬁ)hl%ﬁ%'ﬁmnéﬂ%&{l%la exdd {jﬁ\/ﬂﬂ-( 3-HSD2 is
hi ghl'y expr essed in mneral ocorti 00| dtar get 25

{rhssues such as kidney and c Ilon &I Hg | pr event
B HHIRET BPIUEREI MG ke o SBRER GBS I humans,
thac eqpifom tha mlderdlﬁfuec pstenmaltdfitise @hbyvien SlaM@-16en fdrabatteatment of

ebzeD a%gt%gl aelﬁ with the syndrone of apparent

[FOE6T ticoid excess (AMVE) .

Experiments with transgenic mice indicate that modulation of the activity of 113-HSD1
could have beneficial therapeutic effects in diabetes and in the metabolic syndrome. For
example, when the 11B-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 to

stress- or obesity-related hyperglycemia. Moreover, knockout animals which are rendered
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There is evidence fromtransgenic mce, and also from
small clinical studies in humans, that confirmthe

W@ b@papewus i c potential of the inhibition of 11¢GHESDI&058804

for the treatment of 30 Type 2 Diabetes nellitus.
Experinments with transgenic nmcCe indicate that

g&%g g4 Ih%f’l f ft d}epﬁax%c gfnYﬁ fl%{tl)p {ov\ge;'%aété{gg{!{%osg Pelé gtﬁ]a%\/?%%ht

n’@tcehb@ Icom.ir@y hﬂrl@televtmyret e XenpNer. Adhdrict IﬁJéAllj?ea Hsbiop4). 114-
AL Hn%cl&ﬂﬁ%@éjhéwtalsb 'Becm f(\)%ndft@ﬁﬁx}eQSl ?&)%8 hBRf Iloﬁﬁ:dmtsffhn

the . normal increase in of nd
%ﬁﬁléltlf’ﬁé agdighpse t&lreéanﬁét(NsMs %%qu’cﬂtél ¢- oBlelscéw e?é)Ql 256> 41293).
Thesfifdcy of ®leadxpebsiiNPtied! pIESD Rg erﬁfbﬁ BdYENas aleb ®ekOsttidied. These

ni mal.s whi ¢h .are.rende 104 6
ResEERS ge Hadas m%e%fsiigﬂ fﬁ RIS P g fissgyad they also
sihgimi ﬁllswm‘ltolbysmyovbach kassoriagdgyithcibs mdtmwlc syrtdrame. Levels of the

@ ?&tte'z&g Q\Jéqgcrg%g(i\fﬂ%cgg&géﬁﬁgt B tg‘lf;t ﬁ?éleitgrﬁi %}DT 8€e had

mwmﬂdﬁvqlﬁ f@bpsityeesaradlyean (ffbadlilﬂﬁhtf@i digtvidiqerfpd o bapv-fat diets

vk pBY, chérlnfc an'clrlwlﬁ\}r/glzﬁﬁkulﬁ@rﬁﬁ' iﬂd/éﬁd/sho@v@@ gicygé%ﬁ)lerance and
tolerance (N %h

preglin iepoigaye (I PG, 5%%%38%%8% &d&tng t he

11(3-HSD 1 gene in mce has al so been studi ed. These
Thaéff@esmfahmmesajiémpé a}yﬁaHydrlK)rsm&ddieﬂl)'tdrBgdrﬂﬁE)El.mhdionI ty

cag XBPO htaI eslic'egg g[SuSOC | 1}611? el‘%]ﬁ%)é? ﬁf gﬁe)t(lmrla%s 116‘1!1'11%‘121%r z?n one study,
sﬁyhmnb)ne Iy@v &undgb leaddo ap orar¢aso st whaa bodyeinsulimenetivied and this
irﬁre%gé @Mtrfﬂu%eﬁut@ a (:J[?:E'lteaQQB h'ef)‘atr% ke }?IAQU&% (‘F Rewhddr et al. J.

i ncreased | evels besi t eci al when on a

R H g - é\flemlw@%S f8@d3 léﬁy |pr?f§tfr %ﬁl‘bb gecrensggbglgcose production
M@QV@g}fﬁ(ﬁWl&ln&Bﬁ)oﬁl}i@@ | (NQLbn ARieRge vrel oBdesi@dSh @iaBelic but not

Mt e O iFafon ha3H: buTobTRE° Frhton g pipaiy

aﬁbmhaohmaM&eﬂ&mﬁnvmnpm@@cbmﬁnmx@mm@monﬂnﬂhhwddegﬁmmsendabo

D) hber S FEDENOXALANS NBye. }ggﬁ%?a gﬂ j A b0 1BHTEHSE).

car benoxol one was found to | e an increase in

(oinebep efigon-sragificinkibHerstaf il lﬁwﬁs%ln@dt HiPsHB2 hiyerbegs édentified,

WRR1daid g’ljfct’}'%@ﬂnf% Qcid, S8&ierrE ahd[‘ cdB8Rxblond! WCGRAFRIon, a number of
J. G L.n. Endocrino

%iet%ggg }n%ggg)gs %fol 1B§¥\glé§< Ea\[eﬁ)tegﬁ fﬁ‘ﬂlé]r ing L\S](]ﬂg Ch&%% eé’§}§célﬂ)lllc acid,

ﬂhmnos«earpi Zjdiydtm@ﬂavaaﬁﬂe ¢l. yiatyeiniokydi Buri D Enéspobis20000142, 200

a erved [ t c but not
%n ﬁt%;g] é(l:J welze a(qF{\oF i %e&n docrmol tZBOE(ij 2?%% k:l
Enocri nol . thab 2003, 88, 285) Fi nal

Aarepdposeinothe aviathetaberadior 61 f-HSLHviahibsgrs tgiit\héwf eficadyder the
’[r@atﬂl%ﬁ{ bivisald %ﬁ&Wasnﬁ)? e@ﬁfi’pl@l ﬁgla‘b@teg ¥RAitds Q{cpig@'@ab&%

(T.. C. Sandeep e Pr
vedrorgeJayt e?\aﬁlﬁﬁ%@%m&i‘n s ﬁrt's}%%l:% frHED h‘?hlbﬁt?rgié"lag IC50 values
Tkdq Batri@bd ik 1amd. 11(3- HSD2 have been identifi ed,
i ncl udi ng glycyrrhetlnlc acid, abietic acid, and

a%ang}rll c%)(_(gzﬁr)rllsboo ]gmiri[ ddi tisleﬁg g’lé/a t?ol%l oa/lh(%: is gﬁcﬁ?r(r:rtlae{cguetlcal
gdmp.@sdecuxy@mphsmg a@hlqjapeultilcalyaﬂf@cte/ealnd)unt ofa compound according to
%rn’!ﬂéjﬁ?)&‘ypﬁxm%l&ﬁy ageﬁgﬁfe s&l ket and%har&laceutlcally

Endocr i nol , "2000, 142,
acceptable carrier.

In a further embodiment of the present invention, provided is a method for treating

diabetes, comprising the step of administering a therapeutically effective amount of a
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25 and R A S. Schweizer et al. MI. Cell
Endocrinol. 2003, 212, 41). A need exists in the art,

wa b@peiaie, for 11(3-HSD 1 inhibitors that havRCT/EP2008/058804

efficacy for the treatnment of diseases such as, for
exanple, type Il diabetes nellitus and netabolic

£ r neegd tS i I
SR A D R SRR DI AL g eror o
pdftent innagt! tdedfn anot her enbodi ment of the present
i nvention, provided is a pharmaceutical conposition,

TH&TPfeke?it 'ilgveﬁtl&li] RrAReWH 't@ ?ﬂHﬂylt(ﬁrg EﬁPItBLMgD@ MW reRfre@ embodiment,
onpound accqr di or a

AP YRREEDPTRA qSJO%@@éw@%aﬂglingmmlﬁe%ampr% gpmpounds of the
forarule@ pad wetlbdsIpharrase et laecepaiblel slts thefeof thatiatdeseful as
e present invention, provided is a
Hpqﬁgﬁs?pﬁﬁ %bglng 35 di abetes, conprising the step
of administering a therapeutlcally ef fective anmount of

b 1570 (200914182 ROT tEPROY805880%ed hagein anfoo thedpurpose of

a&%&&ﬁg Egrtfcglafr QﬁllgHHfi‘ne(nltg an®fs it BB TGS BE 1iGHMihd! Further, although
accept e sal her eof to a patlent in nee

tHeMEbe ‘élciﬁra@éémteﬁlﬂwwl%ﬂr RINHenE it Bgsq dpscribed herein can be
hé’éﬂllﬁ) kﬁler&cthe o} WsBngS0hd inveRtign, RhepRIrRd REhodl, BBAtes and
ventio des for pharnaceutlcal conposi tions
ﬁ%?ﬂé?%ﬁ“%gﬁ%8§ﬂ%s of the 5 fornula (1) as well as
pharmaceutically acceptable salts thereof, that are
ltsepugfermd thitnimi the t@npowtd dfifpBn#SD)1thelstibstgutent Reand the
gtsheod that the term nol ogy enployed herein is for
e purpose of describing particular enbodi nents, and
|s not intended to be Iimting. Fgrther, although any
met hods, devices and naterials sinlar or equival ent
to those described herein c 10nUsed in the
practice or testing of the |qy ti o, the preferred
met hods, devi ces and naterl s ar®now descri bed. |
is preferred that, in tT poppd of formula (1), t
substitutent R4 and the Wubgtituent O N N N NRIL
R31 dR2 15 are trans to each other on the
adamantly ring. In a preferred way, the conpound of
afeerdne weeich othet an theadaaphdsemped by fornmula (l1a) O

t
he

In a preferred way, the compound of the invention can be represented by formula (Ia)

o)
7 N R4
—R1
R3 N
R2

wherein Ry, Ry, R3 and Ry are as defined above.

(Ta)

As used herein, the term “alkyl” means, for example, a branched or unbranched, cyclic
(“cycloalkyl”) or acyclic, saturated or unsaturated (e.g. alkenyl or alkynyl) hydrocarbyl
radical which may be substituted or unsubstituted. Where cyclic, the alkyl group is
preferably C; to C;,, more preferably C4 to Cy9, more preferably C, to C;. Where acydlic,
the alkyl group is preferably C, to C;o, more preferably C; to Cs, more preferably methyl,
ethyl, propyl (n-propyl or isopropyl), butyl (n-butyl, isobutyl or tertiary-butyl) or pentyl
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NI HRA NNRLR3I1 dR2(la) werein Rl, R2, R3
and R4 are as defi ned above. As used herein, the term

W()aﬂokfjolmmreans for exarrple a branched or unbPEHEPZA$/058804

cyclic 20 ("cycloal kyl™) or agycl ic, saturated or
unsaturated (e.g. al kenyl or al kynyl) hydr ocar byl

Slh&%g V\?én‘%g;] ?ﬁ){sogglﬁt?ﬁ bl%%{re u%e%nggf mléﬂwzfp kf%f' lltb%él%greaated

tb:r.:zefowd & the ey alkyly a@msetddlemo inghggtes a&ryb(foerrrabb@/ o4nbrenched),
%stl‘Wﬂ&f ﬁkﬁ?yﬁlhﬂ?ed ortﬁ%rﬁ'lché’d) Q[(M(Bén@fegfo? ﬁﬁplla)’ldgd)

et albar e psapgr UrPEIB g GeR b P tnbianghed),
§Lfbsbﬂict)é](-1 aﬁli Cit}n’é&élggg)r }ngﬂaha’feﬂﬁ Qb}t:lkﬂll)(yl%ub@@tﬁﬂééﬂ cy\!l@alk?rl

PSaHa Ty ot @b R coasry i ehg ucsi gy Pickeglli. A
ppzﬁﬂrmdl cxbmagle o:f h;acdeeﬂ]qd éendindes cydhmalitemylm " al kyl " as used
herein i ncl udes al kyl (branched or unbranched),

?ﬁ?g eegnl%' hﬁ%gg%egﬂ@q’k bs?%?éf‘%gn%gy%nal &¥tituted with
PR Avietibteor f%ﬁﬂhﬁﬁma Whaquly pich spbstiarrem édn pendentl‘/, for

é')&%f i gl ggﬁ(y agkyffl'tﬂl&i thbﬂ@%n%ﬁ{éﬁ{'ﬂd u@%@%‘tlﬁgﬁﬂs ecifically
U |
BRRGaAr Febies bt et anaiys By SelBnsk o pptionally

aﬂﬂtmméf&tylclophqﬁd @pﬂbﬁﬂlyksmb;dtuteé cyqolaitels optibrelasqisatioéd
éyrrgog)%g#é%l tloltqah sﬁﬁénﬁ%g | i ﬁ(e%néﬁyl olpﬂogalgrsgf)s%{tutgg cmlohexyl

es C
betienaly smhsuttécd wctdlnexx}myl qm;gnaltymubetltgtedfcyjdpheptyl emcly the like or

groRstvhiHaRt s%ea%ﬁfy%k&nﬁl@l%a YRR IB A LeRY cifécl)a&lgi{l are clyﬁloplilopyl

I ndependent | exampl e, hy droxg
R RV fdﬁloaﬁatﬁl&nd&mfleg@%fﬁétm Regtesisd ey el palal pif cyclopropyl,

i@t add C,E)x@ﬂmﬁes of cycl oal kyl noieties include,
but are not limted to, optionally substituted

bst d
AL SRRy bR UGB g or e o
sarben ringhwdnscye Fapprend bny heteoptdmn mcthl as M ibet b tﬂmmles of
| ; :
g%tgl%ogﬂﬁ?(a?ﬂ%)d %?%t?dee(’jymsaq?ﬁﬁﬂe%ﬁﬁﬁﬂt g)lr}?ﬁb?%ﬂ ?fﬂwn'orphsohnyl,
PIRELEINKh P&wrlérréf  dpeeliding Meya@xletﬁﬁﬁhl r@f&rw} giidhthe like. The
ﬁ’ét@rfo@{fdl&ﬂkﬂ %ﬁi |n|fa‘},(f|beQin@u&ﬁﬁit&ﬁé%kﬁtute@ﬁﬂtlpgﬁ’é Yo or three

C ent cl.ohe erre

éP PE)} eglelé Wéqs%lﬁq%%épm m&t&;&\h Eﬁq}{giﬂﬁ agd frydroymethyl. Preferred
bytedoopdoatkyl gidups b&rrﬁbrﬂmehﬁylopnpedmaylkWrroldfem;cbi aecspzfnyl and
Fgrahgfroﬁuraléd ptlo%al 6?, su%stltuFed w1§1 %ne\:/\&ew%ef {hree s[ubstltuen

eroatom suc
i depenglentdy seEcmdﬁlrcers nﬁthﬂdlﬂde@)ed @t@cithdemyﬂh‘ﬂg Fauhe preferred
?ﬁ?lg)ggﬁoalmtar%grﬂh%hnid' BinteB 8 rpHIRR PN Rlet¥iperidinyl,
hydroxypiperidinyl, hydroxymethylpiperidinyl, pyrrolidinyl, methylpyrrolidinyl,

dimethylpyrrolidinyl, hydroxymethylpyrrolidinyl, azepanyl and tetrahydrofuranyl.

As used herein, the term “lower alkyl” means, for example, a branched or unbranched,
cyclic or acyclic, saturated or unsaturated (e.g. alkenyl or alkynyl) hydrocarbyl radical
wherein said cyclic lower alkyl group is Cs, C4, Cs, Cg or Cy, and wherein said acyclic
lower alkyl group is C;, C,, C; 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 example,
lower alkyl (branched or unbranched), lower alkenyl (branched or unbranched), lower

alkynyl (branched or unbranched), cycloloweralkyl, cycloloweralkenyl and
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pi perazinyl, piperidinyl, pyrrolidinyl, azepanyl,
tetrahydrofuranyl and the |ike. The heterocycl oal kyl

wQ@e@apw4may be unsubstituted or substituted w PCT/BP2O8/058804

two or three substituents indgpendently selected from
met hyl , hydroxyl and hydroynethyl. Preferred

1 FEOGXEL B! o BEOURS o3 50 BBERDBE LB REF .

zep any and uran

prttllc@lﬁdl’ Psﬁf@mylsetxam@tee of lgivien alpleare meghybrisapherd h‘/droxymeth‘/1
%/Jcl%iql RM@'}{XE oy PARRE Irg,g%g{ﬁct ed from net hyl,

r oxyl hydr oynet hyl rtther preferred

het er %/%%33%%(%%]' %r h%;lg&hﬁgleg%r%ap]& h3H strllt){llte orrpur}lcs)lllbst1¥uted

Eatﬂé@xlwabhwup lgﬂﬁfpl Bidnyples ¢hatyl @kdiehs rayé phenyl naphthyl and the like. A
rrp U ol idi.n d| met hyl pyrrolidinyl,

fqe e)éf%%t%?ﬁ%ﬁ T dl nyl, azepanyl and

t et rahydr of ur anyl 30 As used herein, the term "l ower
Ahkierth "hretgrearylt, @lonepanp«tcénblaatmrawﬁh etheo grawpsrmersisednonocyclic

Glyﬁlcﬂf&lc ?4di&f Xf:é {(912 i &B%%QVBE a’f’l@%f‘%ﬁ@ Qito%jat{c% -having one, two,
al kenyl, or al kynyl) drocar byl radical wherei N sai

ey rsecringohgisroators se]@%@. FopsNCQ, ands, thgsremagnigg ripg atoggspeing C.
Bhebe two ﬁﬂg arb6y Gloints ofltmxleerter@bm grogp@lw/ HeSrefldcedGith £8arbony1

%ﬁpblByThealtqerBF%rg%rl%fug [d%sb({g%ﬁi e%@v%;rg%rbebs&g]vqe‘ieﬁ¥1bd§py1il(5]e¥ltly with one,

tvem louthrke afostlmemsapryfebakﬂwbl)e or tWowubdtninfmts’Sﬁlch ppreceatmpie,

f
Ihﬂg egldggcﬁo%ﬁ étaﬂ%?&l%'ﬁl 63@@3%& h%ékz @3 gngﬁ?ﬂslf&%?let alkyl
gHibn )én@h@dilyylthucomn@lanewpléblkalnm@a or digrubstiftitededr)ino-Ci
AL Canipean oL iy rigrion!
méﬁpm&%%ms@@rgms cihonygh Mﬁ@ﬁ% Xy gpepo- or di-
gﬂsyiutmm@tdawtﬁiyl SN b@lksm)bisﬂydﬁobtye(dl G\Mlk)l’h daytsbxoX 7, 6 alkoxy
r rred
abap el ek SO RS he i e o e

aiydxywxgbpnyirfyﬂs aﬁm;tyhytdvamlxgylb (t.y hlkoxsandsmcbchek @i ena,lkdﬂyrepreferably

Laag@gégfaﬁoxy, g?g%gl o EXAMBY &, ANSUPE | JaﬂzyF%X%  Cpoalkyl

uns ocycl’ic ‘arommati ¢ grou
sl fiaydy -l lgiiihso, amang meeRa-Ci- ﬂébﬂtSH?&tlt@tﬁ@ atnw@ Idj Ee 6 alk‘/l

ﬁﬂﬁﬁﬁﬁ&?&'nﬁb}/ﬁmﬂfo@ﬁ&%&ﬁ rﬁ&ﬂﬁﬁl 5 al-lg/"l%ubﬁftmed amino-Ci.¢ alkyl, di-Cy_6
i natlon with, other

r‘in co
@1? Stltwééﬁgmao ﬁﬂﬁa@% PitEe> cyPapgoRly Bone- pLdiy %@Pﬂt&edsmmo
ta}bdayl rhiydegoxat o:ﬁcsalﬂmlvtdigo;@iﬂ ¢ eatitoxpn nz&banﬁmaﬂ icgarfol. Bgamples of
P \éllog%{l ala:e[hlengo félral%yl, epyrro?rpg 1m1(ﬁ]%o[§/ﬁ]i)elr'a% Pnﬁ%zzoﬁﬂgﬁ%ﬁgafalyl,
oxreobyl, oxediazol hgthwaizolyl, anudm‘/bfazettidmyheb’embéinyl pyrrolimyl,
R RSidE llﬁﬁcﬁﬂol\ﬁdgﬁl U}faz%ﬁﬂf% NYdtrah &&Hﬁanﬂl— dgiﬁll ﬁfa/g tI >}3yr1dyl

group describ subs Ituted. i
prernyneyridagiggl, pgeridyly b@alg%fwepu@htpsperw@fhépam ligre
ﬂﬁartawt}@u kbsﬁidfu@ﬁms 1s§lb’eﬁﬂoﬁ§anyﬂ Qﬁd(ﬁ%a&@luﬁiolyl higéiag&ml, indazolyl,

k’%d[% gi T(j‘}?al %lggﬁ%mp’%%l‘ c%lmmyti}lof(i“ﬂﬁ}‘i‘“ny?zlfhéﬁ(&imyl
abgyihblyd, naghihmilinydnimliGil, Guakkylinyl, ppridepyoidyl, benzoxazinyl,
gﬁmfﬁyﬁﬁqg %Hrto fin?fnclrﬁ%m%gp sé?ht%k'rg%brl PH hta(f:?gl’n%f:é/n%l cglrbohnyl A

nono-
[tﬁmw is pyr1dyl

The alkyl and aryl groups may be substituted or unsubstituted. Where substituted, there
will generally be, for example, 1 to 3 substituents present, preferably 1 substituent.
Substituents may include, for example: carbon-containing groups such as alkyl, aryl,

arylalkyl (e.g. substituted and unsubstituted phenyl, substituted and unsubstituted
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nmono- or di-substituted am no-carbonyl, am nocarbonyl
Cl. 6 al koxy, nono- or di- substituted

wW@piono1@as bonyl - CL. 6 al koxy, hydroxy- Cl.6 al kpCT/EP2008/058804

carboxyl, Cl.6 al koxy carbonyl, aryl Cl.6 al koxy,
heteroaryl C1.6 al koxy, heterogyclyl Cl.6 al koxy, Cl1.6

AR R b S ST R P OE@%I"%%)
@Hﬂl@r@mktwl) draren- mnt@nalggrpups@yd@ aaatlkrd»o;s (ecglh rafyhydroxyalkyl,
%2 (BQdi%kyl)a%lﬁ eﬁieks\’(le g, «ﬁk‘&éﬁ 552 k(g(yﬁ C{?yéﬂi/mxgalkﬁfﬂmylydes

subst t ut
%gﬁqbpmlé@wéﬁﬁ h%ton%efgoalkyﬂwgbfamwlk‘ﬂ%w‘/@ikyé aéylwbonyl
§1h}131$llyﬁldakl$(ﬁﬁ}l afil b dakl byl Ksills (echi. ca@@m@/ czﬁbkk’}}alkyl) ac1d derivatives

Sithan exttilt Ao mnR, kicanib i, GRUE POk og "

alkifdyzirbon)domﬂyl), ar@itle§ (e Ianmyooaebdmyh ylonandr dirdkgaminocarbonyl,
pyr r o%’r%%nﬁgln,% %I%ecf QALY la?llilﬁ %al?f)(?lﬂéqlkylf Lf’};lglql}ilrlldcarbonyl)

wb%mataitﬂ gy Fﬂkoxmdﬁp@ly mln@ﬂal@mzdwllylarrtlm aenineeiryenyloxy, mono-
alzaltauéﬁm noc%@hﬁewMmmmercmbhwxwind 1H¥£§(Q|g' Mbho- or di-

azol i I m azo I.ny
glg]y |a gpgy]gm}po orpw H’g}poca [ﬂ)’rmo)pwtrqup containing groups
pychaig amyrhes (@y. rdn@iﬁa,l Iﬁyho @i cna{]kyﬁyﬂunowliabmﬁﬂoﬂlz)?m dsnydhI
erazi t an ur an ,
%@8@%\%"&% ba??n?es mﬁ%lSﬁ Q)/“'rg RO ?Y&%?"‘y]f‘/ly Pl r?&'i‘t“y?o,n%lxmg groups
surhaz diiyls,, thB@them:i ollfaydes aird atzléurmdtel g/ Ial.kylnlemzzdbxlstdfnwl
n |
Ql?g@ﬁ dlalrll()}/, Tl zl F( IQMFm 191 lnglz( IFM nlyla'lksyi)qp};lﬂ]l% ap%lﬂflnyl
iy P syl aryipal blewbulélzlvh Y ary ﬁ@&la‘%vlhwnd hekrogreliggroups
EdHS ne dr $RGH fp?@i%fb)bl or&hh&aﬂoa?dnmy(te aﬂhqiengdam@hﬁnwrmlyl

. d d
Q?lﬁlg{?iylré){f a @I’T’St&} O]1Y[v ﬁﬂpguazgﬂx r| fﬁig%l 'ﬂ:bélt aglall}(’y W%(? %Zo?ylyamndmyl,
saefdiniyt, py edlidinfiepgroladbl, thdaquedlﬁylairﬂuylamnylt pyrasolalimile,

éallgg}/cﬁtoﬁuer%?}llﬁr}fgany Pon?? %y%1d¥lpé r];%n éfa)}{‘ld]am%y/f)%}ﬂel;lgﬁm
bawabpdroenirgi, mma@m}éupgrpbebhyla@lmaklyﬂhyl benyofuranyl,

ﬁBH&rﬁbMﬁn Qngolylsyggﬁd(ﬂﬁt fs‘&n@@lc}l %ﬂﬁ%‘&?lt iﬁcﬁéhﬁﬂ RREMNdoly,

substituted and’ unsu stltute
b@?PEPQOﬂS?‘G‘SI%M > isogo gl quinglingd é%?q&tn@HﬁYlaﬁ%Phthﬂdel

hiahe@gsm zaluﬁm NG ridopisl, Siéﬁfb)@i’mbla hebokyiny(, @hmenyl,

Hitrt i R

aryl (hydroxyl)al kyl ), ethers (e.g. al koxy, aryl oxy,
ah&loxsea hlkyl groa}pmw}xly@dulbydlt)ltedajrdmhqb;kesltec( éVlyere substituted, there will
I
%ﬁ%&fﬁ%ﬁ%”@q&e APl tth BRI isubssuenty
ryl car bonyl al kyl )., acjds (e, g. carboxy
éaﬂtféigﬁaqlwhy tergc jafkops mgash (P& exanaplerllad-Qesingr glkeylg means, for
alaleeply, GReyb.axay | Alkak}(wb)éﬁ@%ﬂog}}éhﬁd dﬁ’)ﬂlkox@lc%ﬁ{a@rﬁﬁ QHstiReMt groups

alk r hon am des am n on

I é‘?ﬁﬂmtgi\%k’yf BleaPBby ot U BT rrgfl Hyprs
sinotuentsdre mkthplkp rethog apropylpkahdd/bytyloxy. Particularly preferred is
ﬁ%ﬁh’ i nocar bonyl ), carbamates (e.g.

a o%ggarbonylan1no ar | oxycar bonyl am no,

aninocarbonglox nono 10 or di-al kyl ami nocar bonyl oxy,

Ap ysosiheeimrtBo FIrex iplogarl’ meanssiof exagnplansriblore. dilarine, bromine or
iodine radical, preferably a fluorine, chlorine or bromine radical, and more preferably a

fluorine or chlorine radical.
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al kyl am nocar bonyl am no or aryl am nocar bonyl am no) ;
ni trogen-contai ning groups such as amnes (e.g

w@piono104mono- or di-al kyl am no, am noal kyl , NOPGFEPR2008/058804

di - al kyl am noal kyl), azides, pitriles (e.g. cyano,
cyanoal kyl ), nitro; sulfur-containing groups such as

b a?h%ﬁeuttllgélgr ﬁgqﬁatf‘ql? ?alﬁ]’ 8Xrlfg§ %ﬁ)t@)@ﬁtl&%‘ fa&ﬁ add tlon%alts or base-

ajlck‘yq)m belts ahle].{yttamahkbloéqglcfai cfﬁdca}ld(ybs and propertles of the compounds of
ﬁlrlﬁﬁllas Erﬁf‘é’tje %Ilﬁ%!d fr(ﬁﬁXﬁltteml@e) }g@ﬁ&f o} Jdrgb\ﬁllo acids or organic or

arysul, ony aryth | oa| , finy
W%aélﬂ;ﬂ 36??5/ ﬁ?g{{lk]y |a§1 aglﬁglqﬁlé@]ésf ’6‘6 E ftlgpsg Fl@remagl from inorganic acids

aantag h?dlr@lhl@ﬂe a@iﬂ Hﬁd&&roﬁﬁ@i&d alk?liisbl&ﬂe gaﬂ Sluugabkaa) sulfamic acid,
1 maa

BBberior S nut i g o Aot rOBEEER Fids such as -
@hachiead inyd gcid, kil agiazod, yhethawbulfatiinydid, oaalétdcal, sydcinic acid, citric

Qc}{& !11 cdicfay }actlp Y& %*‘B}ék ac1{:1 rgnglgég ﬂ(éj 'SQ%&/J%? e- addltl?n salts include

razo u ran
Was(adugrlved Wmonplym wassmm» rsaéllunyzltnd HW‘TP@&Z}T znymomum

ercﬁ%fq'dlgél Kuch Ja%a&xﬂma?e%h&m 1armnraﬁf@; hwrbmde The chemical
rany

ol.i ny]l, thianaphthy
{rg%l KAUOR 9% P]l%rma[:qﬂﬁ]&fi omp&klygibq) Wg) lliltgdll A& ay‘fvell known
tenlihdig o Whlchl md@ﬂ i ydtem prigza 1ﬁliﬂ)®(b\)5é| propéiaéalﬁ@()‘lﬁ@g)plhysmal or

FERATER by 2 SRRl AR NP LB e, e, 1
Pysdl dioply, thdgmacebEcHi @oa@erf‘ptms apd DOU@Delwycl'y SystenoriétiyiEd. 1995) at
ﬁg @raﬁﬁﬁfﬂ%é 14#7sochr omanyl, phthal azi nyl and

oI|nyI he | ower aIkyI groups nmay be substituted
or unsubstituted. \Were substituted, there w ||
getemarqujicylly, aceqitals sl &efers te & canveptienally gbtgritied compound of

reReNt havﬁngf @Hﬂﬁlyygrl;uﬁ ubisith tdi@Btetaifshaisioth gl’tﬁr &@feltivenb® and

p%&)&%ﬂ;?!ok ﬁ’@ éﬂg‘lpo aé o%&aﬂ@gi@%@igﬁea&%m vmoag’s&le organism) to the

sarbspondieg hetiye oaypoxdic aaldk Bxympleswiaister ppupsibhidhtanedtaved (in this

92[59 H?grobéigd)%%vp % HARS %Ije%’ﬂ‘gngglf Xrbofxwi U%X(%yg?cl: ﬁlotsé)fl]l%v}%:h the

uen
hﬁdrh@@wls r@tlmdwthdewgwﬂﬁ&yh&hds bm%aﬂxyubspamd cgh arithy

Eét@tfo%{fdl@ @yél§alkﬂeett@ XN mpRS of‘s%%gtlttﬂl?erdeWer dikpg e%}t@trs BYe those in which
uorin e C | ori

for ex
Bwsﬁ? g subsiisgid it amr@gﬁne,mw@e% MPrahelingolN; etiylplperazme,
etol Thd greupwhivhasitlag ed el ic@may Badon®iaaply, eftet, aldrphélino3&hyl, and

elhlasD e lhyt B hnEnd g Miihe pRafahion *CONH, isglsg considered
gmbster, assthe e N H, anaydrevaaav ébivalivoanidde daidtwitdna kadrosy group, to form
%%%rre%@'dhlﬁ&gbﬁ%&rﬁéacﬂ‘at retain the biological

fectivene properties of the conpounds of
forrrula(l) and are forned from suitable organic or
Frishgyapfoemaidemconsermppganinelesof apd giegiss peests 0 thegdghyery of
pldrehraaeldichi db‘ﬂldlﬁﬁ'nﬂ§ 1s|aﬂ§1[a[lﬂbﬁﬁntma@§ﬁ oflerdaregh. BiRdRaard H. ed.
%an1 %hg)ag S 5Hs ch. as h%gr ochl or i cl?am dF 4D
l’%) thBbrIgh? & S4AR; n%%%aér ERgeUth PorpeFygpsnd Drug
Bualifeanbystemed (@th EqHOSpha rppcl(‘a%cl(li) Km:gsgaalrd—llarsamled al.afiektbook of

Pbﬁ?%i@ﬁsg uﬁlcglgf‘{:e[ogj0|egﬁg%ﬂa#(?c@? %gﬁ @ met hanesul fonic

acid, oxalic acid, succinic acid, citric
Preferred is a compound of formula (I), wherein R, is hydrogen and R, is lower alkyl,

-(CH_)n-cycloalkyl, -(CH;)n-heterocycloalkyl, -(CH;)n-aryl, -(CH;)q-heteroaryl,
—(CHz)nOH, -(CHz)nCH(CHs)OH or -(CHz)nOCHs.
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acid, malic acid, lactic acid, fumaric acid, and the
i ke. Sanple base-addition salts include those

wa@l2wved1d rom ammoni um  pot assi um  sodi um and, PCT/EP2008/058804

quat ernary anmoni um 10 hydr oxi gdes, such as for
exanpl e, tetranethyl amoni um hydroxi de. The chem ca

ﬁpe?érieid 95 F?Iﬂpguncﬁompﬂﬁgﬁgﬁ)h%g %ﬁﬁqnpo%v\%lk&lnan% qug er alkyl,

HEC Rt e}kanaihyb -t pesvesygdodldr t(Céia)m-WbH\ﬂHng bﬁymat:)é:l

quﬁ*aﬁm ‘%éHZ)%t@RCH }dHo% &?HZ)WQHQSCODI city,
lowabi 1ty or sol ubi i ity of conpounds See, e.g., H

et. al ceutical Dpsage Forns and Drug
B@?«irrﬁé@as«}@?%@ ?%mi g (D19; SI)ema% is isthyl - 196 and
1456- 1457. "Pharnmaceutically acceptabl e ester refers
ABo @refermeeiztaicongloliyd e foemiufd @d whergBNE hglirogkar nul a |
havi ng a carboxyl group, which esters retain the

pf‘e?cj,rpe%l 1? Al @E;&&& bﬁ"ﬁ‘%ﬂﬁﬁﬁ (@n@her%[ ORELH! 3 to%feth‘ép% tllrl the IET atom to

eae VI VO

ggﬁh@vmre fidachhé foun en egpditiuierd %rctp|7v@e@ém@dmnq€ychc ring,
ﬂrﬁlcﬂ coRReMhEN REmas %Echq{l%ﬂﬁ%\ﬁ’ﬂ% &ﬁcl@éde PehtRaMal pééf&red isa

thls 20 c se in . vivo t orrespondi

‘Flagl)aw erﬁﬁo%lénﬁr&mgﬁtﬁe& igh t c*m F‘B’é’éﬁ’ Vi they are
ﬁtﬁlh@cﬁ;édrrﬂ\ﬂptﬁ&rlﬂﬁm pyBbKJinyMatiagépangl. opt i onal |y
substituted, e.g., with heterocycle cycl oal kyl, etc.
Exe?\rmeldea g?mﬁe&% ?t{fdfl% la ( UB’S f:t%% dl%lsé eLoSget%%f xbvftﬁggf EN atom to
phpbrtheli ave attzmbrctfbrfgtm ne Unbllb?@ttﬁyi pitp érlalzmhered rmrmc‘/dhemg,

%RHF&OMH&%& §I £OBRY %ldhrm\éh}d@{ BYathEhed £1d a%ﬂ{g? Ih@uero atom
, norpholino et 25 di thylam no eth

B’BH é@:%eieéwdmrﬁ G aed %&é&t@H{arWW‘?&fﬁﬁr%ﬁ a copyprpd 0§ ¥0&n§16a (D),

waBeider 84 Ratbgedkevith dge Nheom Nrivhithth&ere heawned form

V|vqg§nd replaced with a hydroxy group, to form the
2ory dlng carboxylic acid. Further information

concerni ng exanples of and the use of esters for the
Hedifdrveslriy a o mppiwadt ofefosutiliac Bl wbenrrpolinads! Rostogethiet wtth ¢hd N atom to

@g%hQHe)ere gﬁ%g'é&' %rm%‘% g(??%gnl%_e"recﬁ ong%ﬁﬁlﬁ \% th contains the N

See ceut
mga@éN e Bsanghid ¢ aachpdl Wheseip tloyztte ﬁsme@bﬁreédnormgéyc ring is
HonBPer Bi0§ubk@flitedWRH hgaxH-1bRESLIY] o@t(C}@)ﬁOHTl@iﬁlQQQﬂfy preferred

lj%g‘f(’%?% ngﬁz ogmuiadﬁ g{\ﬁ_]&(re%lg ﬁgealgfa]g ,czsggefl':fg'r r‘ﬁﬂ%atgf i\l)aatoﬁ to which they

whearteched Rormamédidipggedirgh d’hyﬂ%xlylslpk@&lﬁyl dlyRydxymethylpiperidinyl,

et%%grpﬁ&ﬁé% 81%11 Flé{_&)jr,r(glq_ael roa 21 er or%ét% %al kg{d 84

(CH2) " CH( CH3) OH or - %%OCHS WO 2009/ 010416
E@fqr@dzs)@ssbmeemof fonmullar( whersth Risangl Roptggethadwih the N atom to

f/\fﬁfcmih@y e{rlz ﬁttaéﬂ@@ rf@frﬁ a@l- td ‘)5 nllé?ﬂ\l?errecﬁhllé}ibc VRdriRE vitic @Mins the N
ycl oa -heterocy cl oal

yl
at@@]_@)whlélg W and ]%qujlttaqliléa é\néléllny‘[her het(‘:r@_@()')m v@.]r: 15(sgk;lr_§5:d from O
il Shid)ekdh e 5-(t672hemBEHD m(ﬁ’foeff@fc g i Modoconposutdtitfted with

IIYC[I'OXY, <’flovger alkyY\'h (EW) aH Psartu:utlarxr preferred is a compound of formula (I),
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, cyclobutyl, -CH,CH,-phenyl,
hydroxypropyl, hydroxyethyl, hydroxybutyl, -CH,-tetrahydrofuranyl or methoxypropyl.
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5 Also preferred is a conmpound of fornula (1), wherein
Rl is hydrogen. Preferred is a conpound of fornula

w@ 2gos/ovlaes ein R and R2, together with the N aPGIEP2908/058804

whi ch they are attached, form an unsubstituted 5- to
7- menber ed nonocyclic ring, ich contains the N atom

|G tta . Raptj cu L\
ARy EhaPBth % @B P ShE R R R RRI,
ém@bﬂRQPYrmigﬂemﬁemewnﬁmrrph@nN, ategmipipendindhmohdhliayle 10
B o A LA Lo SR AR Lrglidimy
kpdroxgearisnyl @i hrdoR@yRoadbid-t o which they are
attached, form an unsubstituted 5- to 7-nenbered
RpaeCyplesént bn8 ¢ fivedibstitusantpaéfasiblythrdy @beypreferabily &do and more
@e&§qﬁ R2 are attached and another hetero atom which
PSTERTERMEd from o0 and S. Particularly preferred is a
conpound of formula (1), 15 wherein R and R2,
Prefratddas a gdmhowirbofNoampln(DowhiieahR1 inbydragen et hadegsaand

E)%ﬁ%lﬁf)f%!?&%}%ﬂyg COI%E%I;H%[ 5ﬁgrﬂ1§la§1)9mﬁmgﬁ92¥(ﬁt‘agé’ﬂ:’ a

), ereirn nd together with the omto

which they are attached, forma, 5- t - menber ed

RESHRIESAdF eompﬂ@}c{ HHPERUES Ry WPRE R &Y‘IYQB%'SBL fhiHC(=0)CH;
id padciRarippefatdddchesmpodel 6 formhitie (B; whereifr RENHRIr6geN.
nmonocyclic ring is 20 nono- or bi- substituted wth

roxy:, | I k [1.- " . Particularly
Dt RO R S on By R P (1) Cherei n R
and R2, together with the Natomto which they are
atlsapepdammer hphertyiy Hppyreral etid reprboxtiNieircdk ggsinpraxtarg 2 rijamide;
hydr oxynet hyl pi peridinyl, ethylpyrrolidinyl,
slip¥REmthbE I—@hérﬁﬂlﬂﬂ—pﬁﬁzdlé/—qfdﬁi‘%’k?ﬁ@é/di@Xd[e[n@irit&ﬂ—QMRlamide;
r mu

Preferred is a conpound of fo a (1), wherein and

t her..with th ato 25 i ch,they are
Romshil s Grho L BT R auPialak CppRTY af Gdamantan-2-
whainide; contains the N atomto which R and R2 are
attached, and another hetero atom which is sel ected

I j 5 i '
e LA T e T e
dpmydes or - (CH2)" OH. Particularly preferred is a
conpound of formula (1), wherein R and R2, together

Wiyl ohbg/ 1 ddidbonp héhyWh HC pyrh iy 4 b bl @edi® sHant itdh- 3G 1amide;

di net hyl norpholinyl. Preferred is a conpound of

a (). er e IS Lsopr L., - r phenyl| .

st Dntastingr " EREE il S35y SRR 2 plamides

cycl obutyl, -CH2CH2-phenyl, hydroxypropyl,

Ry droRyacthyl pyrhglhimst yblid yihenyl R py wszolatiy cirbégtianyitd adamantan-2-

gg&ﬁg;ypropyl. WD 2009/ 010416 PCT/ EP2008/ 058804 - 12
referred is a conpound of forrmula (1), wherein -NRLR2
Ls_pyrrolidinyl, i met hyl pyrrolidinyl, L

ﬁwé@ﬂw[aylrwamrf@iﬂwﬁ%-}r&ﬁwlﬁﬁ-@maa? ;Axearhwﬁﬁ afifl gggmantan-2-

dafidday| mor phol i nyl , azepanyl,

hydr oxynmet hyl pi peri di nyl, hydroxynet hyl pyrrolidinyl,

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-

ylamide;

5-(Methyl-phenethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;
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hydr oxypi peri di nyl or hydroxypyrrolidinyl. 5 R3 can
represent one to five substituents, preferably three,

worene/opided er ably two and nore preferably one.PCI/EP2008/058804

Preferred is a conpound of forpula (1), wherein R3 is
hydr ogen or halogen and particularly preferred is a

SRR SRl ORGSR P8 acg agmanan-
Prythnoigen, OH or -NHC( =Q CH3 10 and particularly
preferred is a compound of fornmula (1), wherein R4 is

hM@Qﬁ@pyrraﬁcﬁﬁﬁtﬁeld{Jp§raaolea1npﬁym/1195c1H qa&mhﬁaﬁh)ylamlde,
selected from 5 -1sopfopylam no- - phen

raz 4- car.boxylic ac danant Ianld
05 18 S eM i it AN B et Lf‘di’:‘é}glﬁt&&ﬁ‘ﬁ&m&fﬁf d
adanantan 2-yl am de;
3-MPtugphylin-3- {1 {pphidngt] -hH3pyrhzobd- hychiboaplicaa]d dddnpytaz dlykndde;
carboxylic aci d adamant an-2- 15 ylanide' 5-

t
$H P SR e L CU OIS
%E%F@h% n@ﬁﬁno | - phenyl - 1FprrazoIe-4-carboxyI|c
aci d adamant an- 2-yl am de;

S+ ycl- B@df&bﬂﬁ@@p?n@f@ﬁyﬂ -yl3Hk pyenaiz OHEpydadd- p@xabok@ic acid

id ad t al am de;
gf ﬁ@?ﬂ@? pyrrolidin- 1 yl ) - 1- phenyl - 1H pyr azol e-
4- carboxyllc aci d adamant an-2- yl am de;

5~(¢-2HMeoxyy bippyidinel -+ Inplieny]-] Hipywhvee i -cathopylical @lamapsan-2-
gg J.ic acid adamantan-2- yl am de;
%%ykbthyl pi peridin-1-yl)-1-phenyl-1H pyrazol e-4-car

box i c acid adamant an-2- 25 yl am de
é’@f@i?’ﬂ’ p@@]ﬁé,qn L) hloyhenyl 1H- pyrazole 4 carboxylic acid adamantan-2-

ﬂ&mmngnyl-lH-pyrazole 4- carboxylic acid adamant an- 2-
yl am de; 5 (N@thyl phenet hyl - anm no)

ST AR BN S 051 el BbSutee ek o O 44 Kadhantan->-
Bamni]es- Di met hyl - nor phol i n-4-yl) - 1- phenyl - 1H pyr azol e- 4
-carboxylic acid adamant an- 2-yl am de;

3 (E’*}w&ggp&gzraﬁhh&y Nphesi- 1%%5&1% al &rﬁm&ﬁ& Q&&x&arﬁaman 2-

aci d de;” 5 -Aze
YBW%#yl-l H-pyrazole 4- car boxylic aC|d
adamant an- 2-yl am de; 5

5+ Mayahety-ethflaplind )= PhRM -1 HEbpyidz-al @ribxghd 2ok yddnGantan-2-
qpld adamant an- 2- yl am de;

?%9%Wdroxynethyl pi peridin-1-yl)-1-phenyl-1H pyrazo
e 4-carboxylic acid
5-(3-Hydroxy-propylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;

5-(4-Hydroxy-butylamino)-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;

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

adamantan-2-ylamide; and

5-(3-Methoxy-propylamino)-1-phenyl- 1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide.
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adamant an- 2- yl am de;
5-((S)-2-Hydroxynet hyl -pyrrolidin-I|-yl)-1-phenyl-1H py

WO 2000080446 car boxyl i ¢ acid adamant an- 2-yl am dePCT/BP2008/058804

5- (4- Hydr oxy-pi peridin-|-yl)-1- fhenyl 1H pyrazol e- 4-ca
rboxylic acid adanantan 2- ylan1de
ro | ]l -1H pyrazol e-4-ca
Bt B QR RS S R it o) i R
5-(3 Fydroxy yrrolldln | - I) 1- phenyl - 1H- pyr azol e- 4-
éﬂmgwlmw@rgpbw&réﬁtaﬁamle -15aghoxpmigiecid adamantan-2- ‘/lamlde,
5-(2- Fydroxy propyl am no) - 1- phenyl - 1H pyr azol e- 4- car bo
XY Ch@o nREAIBMIAS)- 2-ph¥h @My razole-4-carboxylic acid adamantan-2-
X Z Fs@roxy ethylanzno) iﬁpheggl 1H—pyra;gie 4- car box
‘ci d adamant an-2- yl am de; 20
5- (3 Hydr oxy- pr opyl am no) - 1- phenyl - 1H pyr azol e- 4- car bo
Xy RiMethgli oy redd@ina i tydn 1 Dheytl aid -ghgrazole-4-carboxylic acid adamantan-2-
4 Hydr oxy- but yl am no) - 1- phenyl - 1H pyr azol e- 4- car box
gﬁlc aci d adamant an-2- ylamde; 1 -Phenyl- 5-
L+tetrahydro furan-2-ylnmethyl) -amno 1-1
(B ethpeiparidiarbpxyrphenyk 1 d-pyrezolegdnsenbonricacid agamgatan-2-

Biakrk@z; Hydr oxy- et hyl )

- met hyl - an1no] 1- phenyl-lkbpyrazole 4- car boxylic acid

A R LN 1 d pdamonian-2-
P ERERSE &%@P%%yh LESReFzP e el Padisreid Auappign-

Xlghide; aci d adamant an- 2- yl am de. WO 2009/ 010416

PCT/ EP2008/ 058804 - 14 Preferred is a conmpound of

§ Q?,%lfﬁ‘w&llq)l rﬁ@tllpglg%fq )tlf Q;ﬂhggz/(l;—/{ ?—gﬁg&g?%l—@grﬂgiyhlc acid adamantan-

neny H py
&ﬂ?ﬁﬁ ¢an- 2-yl am de; 5- (Cycl opropyl net hyl - am no)
- 1- phenyl - | H pyrazol e-4-carboxylic acid adamant an- 2-

yIpaeh el S5-parrolidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
5-(2- N@tﬁ -pyrrolidin- I-yI) 1- phenyl - 1H pyrazol e- 4-ca

n an-
S 0s s e BT AP 74 B heR o peeomypan i domides,
boxylic aC|d adanantan 2- ylam de;
5N qphblin-4pf dnplhdmyl-1 Hrpyragole-4-carboxylic acid adamantan-2-ylamide;
- 1- phenyl -1 H pyrazol e- 4- carboxyl i c acid adamant an- 2-

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
5-(3-Methoxy-propylamino)-1-phenyl- 1H-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)

R Stiiii}—R4
N
Nr&

‘N Cl

£

(1D)



10 yl am de;

5-(2, 6- D net hyl - nor phol i n-4-yl)-1-phenyl - 1H pyrazol e- 4
WO e@pboMyd i c aci d adamant an- 2-yl ami de; PCT/EP2008/058804

1-Pheny|-5-pyrro|idin-I-yI-IFgngazole-4-carboxylic

aci d adamant an-2-ylam de; 5 -Azepan- | -yl-

- - e car boxylic acid
SRS bipbuba BY K R A
5- Mor phol i n-4-yl -1 -phenyl - 1H pyrazol e- 4- car boxylic
acihd regtiomf ape@pgurahdcderding to formula (I11)
5- (4- Hydr oxy-pi peridin-1-yl)-1-phenyl -1H pyrazol e-4-ca
rboxylic acid adamantan-2- yham de; 1 -Phenyl- 5-
[ (tetrahydro-furan-2-ylnethyl\_-amno 1-1
H pyrazol e- 4- car boxyl i c acj af mant an- 2- yl am de; and
20 ! \ p R1

phénhyl - 1H pyrazol e- 4-car bo
i de. The present invention

5-(3-N@thoxy-propy|anino)NmN
xylic acid adamant an- 2- vyl
also relates to a process the preparation of a
conpound of fornula (I')” eQnprising the reaction of a
compound according to formula (11) (NIR4 ~ HN-NM C
R3 (11) WD 2009/010416 PCT/ EP2008/058804 - 15 with a

' the reaction of a
ﬁ“%ﬁ%%ﬁn Og%%%%?%%gttdo“?;ohﬁﬁiuﬁ@(|||) 0 OH ~RL NNN
H R3\ (Ill) wth a conpound according to formula
(I1'V) R& 5 NH2 (IV) wherein I R2, R3 and R4 are as
def i ned above.

ZIII||
I

2 (IV)
wherein Ry, Ry, R3 and Ry are as defined above.

The present invention also relates to a compound of formula (I) for use as therapeutically

active substance.

The present invention also relates to a compound of formula (I) for the preparation of
medicaments for the prophylaxis or therapy of illnesses which are caused by disorders

associated with the enzyme 11beta-hydroxysteroid dehydrogenasel.

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, eating

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.
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The present invention also relates to a conpound of
formula (I) for use as therapeutically active

wauwsvaate. The present invention al so rel at eSPEDER2008/058804

compound of formula (I) for the preparation of 1o

medi canments for the prophylaxis or therapy of

*Fh% ﬁree?%ﬁ ?né@ﬁh&‘i‘ ‘25 F%ﬁ?sut%ﬁg% p%:xoys tcg{rn%%gﬁ% eﬁé’%?lgﬂ 2@]%& the
ﬁmpmheoppéeedtammn@ﬁmnhnUaMsumtetptmhwnnsafdmbmfsTﬂmII
pharmaceutical conposition conprising a conpound of

&95 E}éls%t gﬂ\)ena?ﬁi al%o }J]'@[Eéat%%l h‘éj’s%)lultn}g o'f Etg{l{ulfﬁ Fdr%rse as Ilﬂgdicament

present inven SO re
toipouerdmeht ¢rq1mylh>éa>(lﬂ of chahetctstTefde prepar ati on of
medi canents for the treatnent or prophylaxis of

?;hé‘{?ﬁe%&ﬁ inRRASH hi¥o r&ALd Bhe Qéesd? oBhd BY Rl il Sﬁ%en

esent I nvention also rel at es 0 a compoun
meooiadiungl acorfdorgalaaprptess faprdisgtodbe pmsehtdayamhpns or
the treatnment or prophylaxis of diabetes, obesity,

?ﬁé yfégenq i RRRAGH 8150 Eelat@é’t%' 'ﬁétﬂ@&‘f& thé’@e%%%{ Qﬂc%% hylams of
EP2008/ 058804 - he present 1nvention

d@b@tﬁfegb@s@ﬂ qaEing éeO@ierSaOtt@wbmsﬂn@uaafwmcchmﬂhad (cpl)npfléﬁs
Scﬂﬁlms'?{rg%ad;nagffe% mdRR 'o?@g@rﬁfﬁuﬁcp(?] f hhgulLf(Bat ment or

pr ophy of dla etes Type e present i nvention
also relates to a conpound of formula (I) for use as

Heelpreserd mrvention akse, eelq‘t?SefetarmﬁhOé forghe prgtmert ar pophylaxis of
gfa@@t@st BbelY, %1&1 meélojd-tl%nﬂ)&ﬁ&%ﬁmhﬁféﬁﬁ% b @ff@dtﬁ@ ahBLAL 65

to the use of a conpound of formula

sRAPe et efrfedm@edbr di ng to a process accordlng to the
present invention. The present invention also relates
to a nethod for the %ﬁﬁatnent and ophy axi s of

b thsdradice hids nehody ﬁgrea@%w&elﬂen, Wretiggdieiagy@iphany one of
vM&I c@hqpasaha@@k tBBHIVenE86 or adBibinstieh bNghyadT teé Eatpdiels of this

f f nt
et Sre S EBRRA G ees e Poreht T KRR RRred vi any of
6mlpudphﬁhaxp@bhhnmhoddeueelmybeaMJmﬁmhmngynenh@mnbumnon The

9 %%rﬁig ?@%8&1@&%@%%&5 FilsteV&y &a@ygefgt ucéhl l cavity),

I'n the pr acti ce

e#blmgealbr pyeneralyest mérramtewleflm &tEdvgroushp emubéﬂtaaﬁwsl‘/)
RRAIGe. tt‘)esdin?ﬂﬁﬂﬁfég& Qhshikys$, tfaﬁi‘!@é?ﬁiaﬂﬁ(@g slhn electroporatlon) or
gtk o R St i

RUBAGEGR (oF- 'ayiﬂﬁ by e fIyN Yol téﬂz}]l Og%aS?O%dosageS,
astweling tableshd sugaeadmnsn Irhe edhemmtraaloamyn [5Y3 cortchf:ted&hl alsingle unit
805% ea f:orm 1%? ntlnuou erap or 1nas le%osaertthbra a ?{)lt n'gilé/

PRICCEHIh THERYS g By

h Cco 11 on nPOURdS or conp ions can
thwg)eb‘ec adnpmtgtrecraedﬂsoﬂmm yhe(ferrg of abod cmulmmt dijpersion in

%hﬁ&%ﬂ%ﬁ}ya liPSBH 11 as( rrgng adléﬂ L W%}rﬁ rok Y blodg%/radable

ravenousl r SU cut ane rectal
-w&eﬁwwsmﬁphwﬁtaﬂ?%we?tﬁaaﬁwul@éa mlfé’(@i“ﬁ“
electroporatlon) or
Useful pharmaceutical carriers for the preparation of the compositions hereof, can be

solids, liquids or gases; thus, the compositions can take the form of tablets, pills, capsules,
suppositories, powders, enterically coated or other protected formulations (e.g. binding
on ion-exchange resins or packaging in lipid-protein vesicles), sustained release
formulations, solutions, suspensions, elixirs, acrosols, and the like. The carrier can be
selected from 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



20 by inhalation (e.g., by aerosol), and in the form
or solid, liquid or gaseous dosages, including
wo abetE1and suspensi ons. The adm ni strati on CRBCI/BR2008/058804
conducted in a single unit dosage formwth
continuous therapy or in a single dose therapy ad

?.(IHB n;lslf&]tlo;ll— ?8m|1‘i)hs e{tglrﬂg l#l oug 95[88(21!1 tdf‘%ﬂe Si:c%ge ﬁlrg?edlgﬁ(sl) Which are

prsnjugd dyidémolwinglyolad hdtiye ptgrtdlmtsea\llm wetsrc ho at@dpeam gueous solution,
26 nd@fin Og the ts@l%tlt)ﬁ’ GRS S@dORSadaRk 8 e4dpients include starch,

sust ai ne rel ease conposl tl on for subcut aneous or
FeUtOs B PANCOPRFACERBri (I sekain; BRLG riggs Bewn chilasHisednggnggpm stearate,

&ﬂfﬁlﬁm%feiraft@ rglytael Ploapatahicofddafm thieride rﬂi’iéalskﬂn@ﬁﬁlk glycerol,

he e@g?g @Sﬁsﬁﬁﬂgﬁéﬂih%iwﬁfg?r §H1 i@nSBPV gsﬁhmcmdto

aa‘pzsnlﬂuﬁsa,l ph&upmaﬂlctlbetddﬂm/es poahde pseservaties, staliliyngcaahsdwetting or
%UBE{/A\E% a%ern% ?ﬁ{sqgr J(ﬁlﬁs[ﬁﬂg%&llngﬁ§ El(egsug? b@&fgglaﬂg theol[ike Suitable

1 oNn e resins ﬁ
pb@n@regycal @msqrapmréalerrépeaeletlmawﬁmbad io emmgton s

PRerH{ac&Ptﬁal SUSRENS plw, M&HinX! sﬁea c ;?d%ﬁﬁJn% wilBne ahﬁevem contain
The carri er can be selecte romthe I QUS

6‘PF ccfike AT M thodE Ve ForpRe YY) @8 era\ﬁl.%rsmta‘b Hig|sg as to
prepai¢nhhpidper deagdionm fer PropeP@ininistratibn tehybedpend. | |,

m neral oil, sesane oil, and the |ike. Water, saline,
?‘H(y ?]9 g?hsagguxt l?}?'rg%a[r s%l %ﬁpso %oﬁatr ﬁl Jﬁ'esee{"%‘l[l %ﬂent g)lf%l%hmg% agents,

$t@lp1hzlng egftnab wettegl atgtmtsremulﬁfwnge@gam saveeteningaBertts, snkpring agents,
fl&’sforing 8&’@ @Q%Sfoy%%rfgg%@és%ﬂtﬁ f&?ﬁ@%ﬁ%@éé Qé&ﬁ%% erits &f

amnls ratlon Cco e steri| aqueous sol ut
MHEOXHENESy & f:}h@ap@éqo(gﬁp‘(aél) other @ﬁraé)le@tlcagy éﬁlaﬁ gsWtances, including

S ESOMA botgeSOredicdE biee thamahesi (fdisila i.n water to
produce an aqueous squtlon and renderlng t he

l.e phar maceut i ex
Hhe haBPe Rl efec B phPRAS oP AR B i RpaTEF AR fh to this
gebaidmeanmaht withinoade fiingtg and o‘ralalbk de‘srmmccd in pagmesi limwn in the
S cﬂtd% g@ vﬁl@gé sct&fﬂ{ Eﬁldlﬂ}iﬁﬁ%@ﬂ%%ﬁ%@f ﬁflcular case
SO unlc orlde |ed s I mm cer ol ene
giclrslang thaspastiic compans(s) haas ﬁﬁ@mwtked thp o efﬁmm%ﬁéwn, the
%lt{% §éi ﬁ@ét@(ﬂ aE Qell @Pth¢ ?)ﬁﬁérﬁrl‘fé n Rf@feﬂaﬁﬁgé‘h b&flin the case of oral
addi tive

res tives, stabilizin
SR ST B Rl R Y R e o e RhinE apiypeingy ARED ki a daily
asdapé oﬁfrmebsuutr(eol g fidzes eban&omgkg slke]ld Beiappabpéate, although the

gglger rlT%‘b? ecreﬁ:c{nedltvgl:] d E!ﬂefhe c{ sebgte 1S }glitelfega }éfrgrensab&l}t 0.3
mg/hgto rehoutl lrﬁ) mgke melcdmpészrtfmeri;dwam may he g dpah.70 mg/kg to
‘til%Héfé ?Eg}qg/%@ tp@lf d§CThy Sa@'ﬁ%‘é{%e Qh bt REmAGRLENE a&QEEH 'Blgse or in

h a‘suitabl'e carrier so as to re th
ilsd dogrsseifer pyenicrad pdppBgEtioadnay Be gixen eﬁrfoeantlwe infusion.
reci pient. The pharmaceutical preparations can al so
Tha tcﬁnpomfdesethei preseag@néiions@h bR lpkd:mraagaya@embﬁventlonal manner.
n ent ents, emuls

SER oL T h Bieslh B ASP iRt R g e examples
Genaralhy, agmagentsof foaitls [ forbevaeydredjadchediog foothe Schemes described
?_ﬂg@s’f‘l{eesou?éég befhs sta?tﬂ?gt hRQridg E&Itﬁes% rreﬁm)ffﬁ% qu SIS cribed.

can al so contain other therapeutically valuable
substances including additional active ingredients
ot her than those of fornula I



The "therapeutically effective anount” or "dosage" of
a conpound according to this invention can vary

wowRabiomdw de |imts and may be determ ned i n aPCEBEPOS/058804

10

15

20

known in the 20 art. Such dosage will be adjusted to
the individual requirements in each particul ar case
i ncluding the specific cofrpound(s) being adm nistereg,
the rougje of adm nistratign, /The condit ongéing oH
treated| as well as th% A tPentpe&ngﬁ eated In . \
eneral | in the cEde al  o™Parght®ral .
gﬁﬂg)”/t p?ﬂﬁ to aduﬁ%w urtths wei ghi iy appr oxi mat eNy
70 kg, addaily dosage df from about O0A01 ng/ kg to Ar
about 50 ng/kg should be appropriate, glthough the 25 4
upper limt may be exceeded when indicated. The dosage
is preferably fromabout 0.3 ng/kg to about 10 ngy/kg

per day. A preferred dos Rray be from about Q. 8
ny/ kg t R5 EIQ@GI‘ day. TheR daisage
can bepggi?ﬁ?§%g§§:?as ngl e dose o Hn 3»; ded
doses, or_for pganenteral adm R8st rat] it may be

gi ven as conti ii nfusi on™ The g s of the
present inventign can be prepared by lany conventiona
manner. 30 Suitabl e processes for synfhesizing t hese
conpounds are providéd in the exanples. Generally,
compounds of fornula | can be prepared according to
t he Schenes descri bed bel asshethf@ sources of the
starting materials for these reactions are al so

[ 009/ 4 PCT/ EP2008/ Q 4 - [-.
RSSO ORI TR RO i
fl¢rivanve of@orm@y 1Gkan be prepa@dptarfing fionpetByld 5 R4 R4
W&gmefhalé%@@&&a!&tawjof forMhulil2 VR MUs Naildble fdmMIBich) lN the

tollowing sequence of reactions:

reaction with an arylhydrazine to form the aminopyrazole of formula 3;

a Sandmeyer-type reaction of the aminopyrazole derivative to give the

chloropyrazole of formula 4;

hydrolysis of the ethyl ester in the chloropyrazole of formula 4 to give the

carboxylic acid of formula 5;

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; in N. P. Peet et al. J. Med. Chem.
1992, 35, 3263-3269; and in J. R. Beck US 4,631,343.
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6 7 Schenme 1 As shown in Schene 1, a
1-aryl -5-(substituted am no)-pyrazol e-4-car boxam de

waelerwvaiese of fornmula 1 can be prepared st artPCIEP20081058804

ethyl 5 (ethoxynethyl ene) cyan_o?%_et ate of fornmula 2
(vvhich 'S available fromAldrich) by the follow ng

?Egg ﬁr ty g%%ltc iSIBF thi at %mé) 1at\e/:\/iof por rl]llaag X*ngpcgsr (%%Zior%l%ation of
orm m nopyrazo ormiuta o, a ]
Sarainey groupyiphe mmmf aacfhl@rh@tmgial@pyudmﬁl c@pper(l) chloride, or

E’(gfﬁe}’(@lt) MBride, & n\fﬁostgh@lloﬁ@é 9 QR AP secoﬁrlelﬁgftglélaﬁ'leﬂ’out by

dr ol YSI' S ester |n‘ razol e
Fatffkgrthﬁ F%mnow!ltfl ofifoenilgé Wl&fa%rbémmt@teawca agferf v fLpigrite or
ﬁoarﬁﬁuﬁiru@m of in%h@ol@éﬂt*%@&%/ hd Lee@Bitelledr AfHadBh@edhdrbbarbon (for
an anan rrvatl ve mu
R 2P B P E ol s e bR Ao i Re ki about 65
degramgin thié prbace nenthlofing soairatsuol anepipar(i)hehloride. Alternatively, the

Eea@t'iéﬂ ca tl%ma%egl JiX %g%tgggt?lég the %Bﬁgéf'ﬂ{ﬁ gtlefo%l%ﬂ]a% \L‘i’l{ P&H'%‘r‘?nitrite in

razo
thﬁ@rmen@t ofraea@qqscblmdﬁqthohlé a@éqlnd ﬁ@b %@ﬁtlb@agﬁnhv@huaempgﬁr(ﬂ)

Srabfill e hiul z aPY 224 th RGprefePibly below 10 de%rees and m%st preferably at

(.et hax e) noacet ate of f
ﬂyear@%fmq? g}e aboyiiPieeres Coa%tlpﬂ%%ﬁpr%q% fr thigggpction
o l&ztfﬁaﬂ@ in &k 1ﬂtd1@tuf@ffd1t@xaﬁq@mﬁrj af. Ufieet a(:cnm:lza%@m;ll in S.

table for cti C Jnt he
PRl sl e e sl Eeh FIA ARASE LS d 1t Ak et EP 220695,
Aet éndayaiple2theCheyarsid®9fthe 3Mnind-peS=dl8 issfommlm tokbpphloro-

&ra@dle of]forllﬁlﬁfal%rﬁgy 64 carREBU lﬁfotp%ﬂngr? ’S(iléggé %%%Qon@ound of

stanzo et teroc
glgﬂaliswn ingrt splvent speligs athleginatgl hydeerarleheing. chpgoform) with

1R an Bt WithJli nﬁﬁféiﬁl c%rﬂ:le 684 ¢ ratWé below about
PCT/ P2008/ 0 8804 %q The Sandneyer -t

f%g?ﬂr?ea ﬁnéf apoitd Pﬂ@dplgpga&ref ndifiopsepprapsiaisder s reaction
cirlzfouddid e liedratutd) Goraaxhim@legn gL Heok k. JpHesaee (Hermal988,

ShISQEIBRLE 1% RAANL P YHARCEPPAEE (fohzChl 98 95 O

capper & orilt ros

reaction is conveniently carrled out by treating the
thergourage ofa doprrasing of fetinttha 4t Bleleptrespondingeadgaiicasid of
f(ﬁ"ﬁltlﬂ@y fsléhrrﬂzﬂtoru't hﬁniFea@tlénc'&ﬁm!(tllorﬁ'tﬁe{t'aﬁrcewbl[‘kl%}/vﬂ REhE field of

sol vent g as a onittri tg C[) al ogenat e
AEARIS SXpBETS maavo iehreoutiingdon Ptr%t@?t%rﬁraﬁpﬁ@)o%%ﬁma

sefhalsalurw. Geteneand abaut. Hutslogd exisiar) fotabniley &Sons, N.Y.
ence ,of a chl suc

DR SR el O BB C sy a o e Bk i g g Fompound

bEfocanlaideditioube yuital@a bl agalkiemetirppdrogidefsufioanpdtassBim
‘%&d’t}mﬁ bHMB}tfc[rgIzlae, éﬂ htﬂ1EFn IP}!'CE&;S r&@raﬁf}‘iﬁ-&‘dﬁn hydrox1de, ina

l'oric aci orinati
gBpplerseIvent 3erhek R pixee pﬁﬁetra@rdryfuartn, anﬁtﬂé%méraadmaéer The reaction

Pirefetagiido Rt QWniRr AL 1R8%ecANtolPE tC REE IS ARRb M A mperature,
preferably at about room temperature. As another example, the ester may be treated with
a strong inorganic acid, for example a hydrohalic acid such as hydrogen chloride or

hydrogen bromide, in aqueous solution, preferably at the reflux temperature.

The carboxylic acid of formula 5 can be converted conveniently to the amide of formula 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-yl)-1,1,3,3-

tetramethyluronium hexafluorophosphate, and in the optional additional presence of a
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about O degrees, and then at about 40 degrees.
Condi ti ons appropriate for this reaction can be found

WO poovlaeo4lié t erature, for exanple in J -J. Liu ePCHEP2008058804

2006079511; in S. Yamanoto et @I . Heterocycl.
Chem 1991, 28, 1545-1547; and |nI Aoki et al. EP

%ﬁa%%?e tha‘[Aﬁlc ages ?@Jf ra?@r(r(ifﬁﬁl: %’aftﬁcﬂ}. ﬁl‘fc% }%}d?%% n}ol?r?azlole or 1-

b}"drb@)r ﬁwlZdDemZWalyZQie i an fnegidsobignt, lsycht %@aﬁliqrglaécdskyﬁmqadmn (e.g.
QichlohemE@IRI WA RE dlnfe%ﬂ@ékﬁal%lderbrﬁ}m n'le‘ﬂl%ﬂf; 78 cbh%l{e, §tLhC h

as a chl or|nated %/ rocarbon (e.qg. oroforrr)
Feynesjare Rebvesmiabeut Gegress and abe rP?IaGFIHPﬁPqu%sWFferabl‘/ at about

EdUnQ tdn@iﬁrﬁhreaMaelWeaw&eeshﬁlc@u\pl tnt 2Ok E@GH 8LSneTdkill in the

at 1Tl '
e R S %@%g}gg{h@gg'ecf b Han
exd¥ipA eKinm TatraledroBeOR4, 60, 2447- zn67]—|e\ﬂuenmuydy th€mention can be

30 o o S gty g

N dpydtayshscimingidessteh and @mbse@mmlmrwgunaﬂbwyh “dte

@&dns*arﬁine cfe?iF/ﬂ‘er%f@oﬂr&ﬂ& éBF h @@lrr&l;;bn&h%g Bgdraaé&‘ibh%lt This reaction
condi ti on;ﬁt hat _are wel

HAYsRieCR PhEHEST gut Wﬁctgﬁ tﬁmaélamgfﬁlé a@f}@? qugaﬂ% mwith N-
hyirokwatdivienidE PUhs prddede@an lc@uplﬁgratghﬁsu&l as[N N'Wicyclohexyl—

G d P..G t 2 dit]
SRETTREG T Gaingysthptt SEp L RBrOh e ARk Sibisen sbout
@ degressiaad tabyutefobacteagetayurer Bat iendting N-lowimpoundiniofide ester is then
EQ% 34hé"ﬁ&a%a‘ﬁ%e%ﬂbé’t§)e o ?orﬁ‘ru 9@0941 g(ﬁjrésggl?&lﬁé acid addition
r oxi such as potassium hydroxid
el otk dressersie of pbRseurHchydl P Rregalc hapelees éartwllammﬁ Um

By eopyitehyldhin or S Tl Ilrﬁa M{aﬁﬁﬁhert S31Gdht 3gchtas KL UT e

gf tet ahydr%dgran réj{mt anol, and water. The o%i led
impp B og it gt TogT BB e i EAT KB GO Terazole-4-
anttloalade of foemutachper at ure, 30 preferably at about
roomtenperature. As another exanple, the ester may be

Eﬁg ?gﬁgl SV\Qﬁlgro @rrgéoﬁﬁﬁﬁ]%amﬁ)‘?{%&ﬁ{y of f(?r 1ﬂa 7 891{ th%ﬁ%m% ﬁve@ted to the

I C acCl sSuc
bcrrnmldbi ofjthe HB[Q@@JBOfoQImﬂlﬂdrb q‘ﬁﬁ@ﬁ&lﬂ afbﬂh)ﬂnaﬂmlﬂh@ ﬁOémmL@)HRle in

51? {Hé?trséfv‘éﬁ@sucﬂ-Q?N%E&?W*ﬂoﬁdﬁ%hg atof teﬁ‘g)@fﬂt'l!l@ agomo%grees,
(g%erte conveni ently to the amde of fornula 7

HREPVRE H¥Wy|ic acid of structure 5 with the
hydrochl oride of the adamantane 35 derivative of

formula 6 in the wregence of an approprigte Hase, such
as diisopropyl ethyPani ne, a coupl i ngﬂiit: such as

O (benzotri az -yl )-1,1, 3NgS tetrangt Ryl uroni um
hexaf | uor ophoSphate, and in the opti Ok di tiona

presence of a 2009/ 010416 PCT/ EP2008/ 058804 -20
substance that 1'ncreases the rate of tfe reaction,

such as 1-hydraxybenzotriazole or 1-

hydr oxy- 7- azabenzotri azole, in an inert solvent, such

as a chlorinated hydrocarbon (e. % di chl or onet hane)

or N, N-di net hyl f or mam de OLSQQWQLhyIpyrrolidinone, at

a tenperature between about 0 degrees and about room

Ae ﬁﬂ&faﬁb&p@par@ﬁ&ﬁ of tbliyteAhedidto Bf fRMLQONIsRHPE ErﬁSdlhléﬁLe 2, starting

ga n'g%(m}rflzequ% Pcﬁlg)%?(y ate este? of) flo gla88gbeynttrea rrngntkv(f] v chlorlnatlng agent.
The reaction is 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 outlined below.
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art of organic synthesis, and a discussion of many of
t hese has been published [S.-Y. Han and Y.-A Kim

wdeavaads on 2004, 60, 2447-2467]. AlternativePgI/EP1968/058804

reaction can be carried out by converting the
carboxylic acid of fornula 5 to an activated ester
derivative, such as the N hydroxysucginim de ester,

O,
andfsu sequently re i thls with t Jf-adanantane J
ge 5@ cerres ding a€¥d _ m
addlﬂlon salt ThIS re ctlon sequan gan be carrisd

ot°by reacting the rboxylic acid f formula 5 with
N hydroxysucci ni mde in the presenc® of a coupling
agent such as N, N “@i c¥cl ohexyl - carbddiinmide in an 4
inert solvent such as tetrathdmeBBuran at a tenperature

bet ween about O degrees and about roomtenperature.
Klr}g%({nﬁgfi’tjefﬂaﬂgei ﬁko'aé&g% ?m @ﬁgﬁg}eg%@% ofgcéxﬁ%?d@otok*ﬁ{ﬂnﬁaga 4 is shown
0 Toeme Spdedirigs seihds pIgesssitbareastiin of dommereialy exdplkle dlethyl

8thoyRARPenSHAONAS o AR rALLE WEh Qﬁ1§§fll(y%r&me of formula ArNHNHz can
rleth | am ne or dlléo pr.opyl et hyl'am ne_or

eearied pyiigider # xasty ehsandHions (i eéng][the compouncll ofe f)ormula 9

et ﬂaydtécbwrthah dﬁ;ll@tdr@ﬁwtdhé addnaddinpesat of & ztrﬁhgdlr‘dﬁne in an

t he azol e-4- ,carhoxam de of formnu

R0 B Ot Qe B ERGIE s Bl I Sl i Pacdiion
$abtrafuh@arylhgdrazinkenuded, themtherreadionas ¢aeed awnp thengldgfonal presence

Bgﬁ?iggwusq%%wfaw%m %fo@%xﬁﬁﬁ%'tﬁgthgf&gﬁhé Br an amine

an I nert so vent
iisept Ryl qoy#Binedi ThsHeacson & costptent Ymaéfl%t}l}tat @ gunperature

Q&%@@ﬁ@oout Uﬂﬁ&r rd@s Qﬁ@éﬂﬁ){ﬁé 80 Hég'ilr@ésaEk lesQfQohdm@lQor MESreaction

Srrsnapnd & e dlixitrs for s mpkom Riasrogioniia Do 84T i W.

Holzer sibbchmibf: Hemezo@¢l. Shen.t1998) 32f 13@M 1849. The intermediate of
P(%h?ﬁaoi(?]ﬁ %e%q{egfezéﬂ) gé@rogﬁﬁa‘%gh{_ 9o | d%agnﬂ lv\gthgth? YodiT B being

teomered ibe diskilfater: H‘hesd)ro@ws giyeﬂth@éthyd@wmr@okprfmrmtda 11.
teﬁ&?ﬁbﬂs %rmlﬁ hea%hoﬁmn%%ﬁﬁ& ir{‘t'hg‘hge?athfk ?J}eex%ﬁ?f%fiﬁ@ @Ehrmg et

vent at mper at ur e bout e rees ecl se
é‘loHé 4904198 fﬁéléer%%l‘/athﬁ @%@%m%ate aﬁ fag@thao\fheanib epigd ai Creflux in
bthheslas tﬁeq;resfeﬁte &PeiiRe Sichns Kotabdiirh WibBnateto give thk. 5- hydroxy—

Het 537 540. P dur
PP S By T T aR o BE S A Crenf s gt HEitre, for
euniplamdWbElotwer and E. Schmid J. Heterocycl. Chem. 1995, 32, 1341-1349. The 5-

hydroxy-pyrazole of formula 11 can then be converted into the chloro-pyrazole of

r

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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ArNHN HZ OO EtOI OBt H EtO YCEt Heat POCI3 / /

WELOINOMIO NN CI N1 Ar Ar 9 Ar N 10 11 4 SeGERR2088/#58804

second alternative procedure fgy the preparation of
conmpounds of fornmula 4 is showi” in Schene 3.
According to this process, the reaction of _
commerci al |y avai |l ekl eori et hyl 0
ethoxynethylenenaloﬁﬁie of fornul 9 mnth éh

aryl hydritizi qQf an__be c¥y ed-&uﬁ.
under a Arariety o |cond|t|on r exanpl e, it he
conpound of fornmul & 9 can be re¥cted with dﬁ

aryl hydrgzi ne or theg,acid additjon salt of

aryl hydrazine in an ‘inert solvent such as an al coho
(for exanple, ethanol). In the case where an acid
addition salt of the @rylhydha2|ne is used, then the
reaction is carried oyl in thePad tignal presenced 10
of a basegsuch as.g#erfiarp ne (for exanplyeson
triethylgm ne or ||sopropylet amne). The r tion
is cogvenjently—carried out atNa er ature 2t yeen
about R0 ddgrees and about 80 d%grees Exanplesﬁof
conditigns for this reaction cad be found in ther
literature, for exanple, in R Gehring et al. US
4,804,398; in W Holzer and E. 'Schmid J. Heterocycl .
Chem 1995, 32, 1341-1349. The internediate of 15
formula 10 is then heated tp, approximately 170 degrees
with the evol ved et hanol bé%ﬁ&g—Fenoved by
distillation. This process gives the
Bnhydmdmypmpmaﬂomefmkimwnnuhaebﬂﬁmmﬁhﬂﬂmmhmmshf&ﬂwnthhlwhmh

£ §RE0h 20 KRR Aot |19 LAV UP Rt reGERIPL Ry dimethyt
evtybnedisnehony ot Folimrrdl by seb G icherbiredatisn aithe efarinediof diester

6t 3anala 17NThRSedRliES ?éﬁ%@n&fsta@ts%ﬁﬁarﬁé%ﬁhn@@f fQﬁﬁ@ﬁSlQ l’e}mere Ar
carbonate to give the 5-h razole of

HepreseRih A AT BRRICFEEPUR, H’ilaé“/r%%}?:‘f’ eéﬁg Bl‘éf PFUReria aﬁe The
hiities aft fdFaulaf1Qris cawangl & the NM l‘gQ}chférdeﬁﬂﬁnE ofﬁﬁ’ﬂmlﬁ 13by

e g rora Rt ard mopair at HUL IR el B 1Ednblappigand D. ).

Vnadent/h€hail Sor.d-9p}r380913808)f Thé Nrarylghycide darouiyh offormula 13 is
giéh it At él%l g[v@ fﬂgé Norﬂtro;r(h(?erfvgﬁ\(f%(l)fq&aﬁﬁg 14 %EJYI%Qﬂn]‘?JHt Iv%(th sodium

carri e I OXY- razo
RidFiteun aq@uwthifoa lerE a¢ifl ﬁb@ tqweafgém ab@ut:% d@geezéfor details, see D.

Ehﬁﬁﬁhﬁ&ﬁ«laﬁl@wck}'b%én@eChém tg&@ 1985830 3908 &ddisieim@kcu et al.
%%IKY‘?BtCSZOS% 8t6§ eerc%tnypro%na ?%ormu(l)a 14 is 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 reaction 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
chloro-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%
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degrees. Precise conditions for such a reaction can be
found in the literature, for exanple in W Holzer and

weoobiaa1gd. Het erocycl. Chem 2003, 40, 303- 30BCT/EP20BB/058804

A. Devald et al. J. Med. Chen&3 1981, 24, 982-987. WD
2009/ 010416 PCT/ EP2008/ 058804 “-22 O OH O OH NO NH2 O

R ol A R 4 o
Sodragess 4el priiva dearbaxylagiopippahattingrfo abou B Oidegreenibdibat e
Re‘inﬂe?z[t % Vé ?flesrﬁ&\f&af% Cfmoﬂforrhﬂla‘ﬁhSﬁ&lﬁc%oﬁé{ﬁ%ﬁpﬁ)r the

fornmu under esa IpO ar Cé;:@ dition
feéat&r}Scshat\mdrfr%ﬁﬁ%ft ﬁwro gyd %%@t I%‘iﬁ’é‘&?ééF‘b yv%t%arboxyhc acid of

forhutieehnttye eh&ti the ditcdaad; Bsvexh@ablean HDitkWDp Chem. Ber. 1974,
Z@ ggﬂgg&@ie diester of formula 17. This reaction

q arts with an aniline of fornmula 12 where Ar
repr%sents an aromatic g oup, many exanpl es ofy whi ch

re neTCi al |y avai | abRe. aniline of f nuy\lz

Is converted to the N-ar yC|ne derivative

Mﬁ;m by heatin th chl or 88EEi ¢ adi d\ji n wat er
f\gettny (for detail D L. Fanmick Ang”DNJ! to

Voa en J. Chem Soc. 1961 3 3308). The |

N-aryl gl yci ne derivative mila 13 is thew
nitrosated to give the ﬁ!—nltroso derivative of fornula
14 by treatnent with sodium nitrite in aqueod
hydrochloric acid at a tenperature about 0O degrees
(for details, see D. L. Hammi ck and D. J. Voaden J.
Chem _ Soc. 1961, 3303-3308 or F. Dunitracu et _al. R4
ARKI 2002, 80-86). TIR% COMPOYAENGEN K <©
then yréated with acetic/a®dd 15 anf i i

th dngne of formul

CHN\Q gt éd to give N\N N —_—
| | |
Ar Ar Ar
20 21 6 1
Scheme 5

As shown in Scheme 5, a compound of the invention where R; represents hydrogen can
be prepared in four steps from the 1-aryl-5-amino-pyrazole-4-carboxylate ester of
formula 3 by converting the amino substituent to a carbamate which can then be
alkylated to give the intermediate of formula 19. Deprotection of the carbamate and ethyl
ester then gives intermediate 21 which can be coupled with an adamantanamine of

formula 6 to give the product of formula 1.

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 chloroformate) in the presence of a base such as sodium
hydride in an inert solvent such as dimethylformamide or tetrahydrofuran. Alternatively,
the amine of formula 3 can be treated with an excess of phenyl chloroformate 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 low temperature such as at
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the chl oro-sydnone of formula 16. The chlorination
reaction can be carried out by treating the sydnone

wo@Rooborazmd a 15 with chlorine in a m xture of sPCI/AR2008/058804

acetate and acetic acid at a L{enperature about room
tenperature (see F. Dunmtracu € ARKI VOC 2002,

?Dgoa% g)edﬁglk&s Ugﬁéﬂ oﬂgfo&ql%s %r%g&gﬁ%at?or% ga%rb%%#ghcﬂ'% tWe 1H:rature, for

ene
eximgtlhipl laR. iatandt di ThXER28488 Hanebis(@ben@ycdrbondheniko derivative

JHf ibybL tt&t@& Qf‘lth 152 T ol Q{%ﬁ@reﬂag %erﬁﬁéé‘tu%@we @E if¥rmediate of

treatin dnone of I
E’ﬁi%lﬂaogg\b}]&?rﬁ IRnf CAPECSETS Hit- b’ﬁ@r Coaditipanfordliis fraggformation can be

fHumatif i f 1ae e, der etanild BMRE. taube cfH0US 4,620a05.
tenperature (see K. Turnbull et aI J. Heterocycl.

1, 1631-1 6 d
fn? ?mYlgtl bf t% c%r#%mag ??(l), 1{13e IP§ w1 %Ike/léli ¥1g gg r}l toﬁ%rmé%a R X
amebeydf@ntedl rus1ag b(vmdztabédlrfﬁareat pgdceci’wengEb lareawellll2@wn. The leaving
gx%g @@cc‘antl% aq{%%efl t@@ ou rglglllng b?ﬁ)ldﬁ{e of }f%lcug gggktﬂfo@ﬂg: ester (e.g.,
teadatedosilate op 0vsite 200G Testign mfppmevb{/eé@gs@kw tregtgent of

ﬁf&%ﬁﬂi&&a‘%’@ftﬁ’ﬁ%h&%h@h aCdodidh hy@ideux ahon&t §(ﬂ€etnt such as
e which under

é({ly IS to the dlcarbo%la oes q
Ef PRI R BB IATYE DS VP BRO W RPIHgMPEraLsb apd Srsgreflux
tagleeasre(dfahdsol teanplepatditiggn the rgictieity bethnalkglhany agent.i
acid of formula 5. Specific conditions for the

g@?&b&ﬂ%ef% R v% J{ Q‘H{e%*}%al%%cf’f‘gé}’?ﬁ}{g Q{PB?@Q& of ?c{)rH}Hle?‘w to

nocar I C acC
giye i anpine héforﬁnvb*r?&twrg copgitiops wakh keowm irHhe @rtcfkbﬁps

@Q@s‘i‘brn@&fon, WRitHh maf&%pe&@@@) 1Y ﬁgtureoofothg RQ(i{f@ug ﬁ@ﬁﬁexamples of
AR mnﬁp cgulﬁ\tjvg)ns age ?gR&lj‘_lgd %th%ogk GP]@tq_qup GWI@lNOrgqlmchﬁynthesm ’
Rl WEGREn&Nahd\P.RE. MNMNts; BndNEBitioh, Johh Wasy RiSoAs, N.201921]. Gor
élxample, in the case of the compound of formula 19 where R' represents tert-butyl, the
protective group may be removed by treating the compound of formula 20 with an acid
such as tifluoroacetic acid in an inert solvent such as a halogenated hydrocarbon (e.g.,
dichloromethane) at about room temperature. In the case of the compound of formula
19 where R’ represents methyl or ethyl, the protective group may be removed by heating
the compound of formula 19 with potassium hydroxide in ethylene glycol at about 100
degrees. Conditions for this reaction may be found in the literature, for example in K.
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
potassium 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 may 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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Scheme 5 As shown in Schene 5, a conmpound of the
i nvention where R2 represents hydrogen can 10 be

w@e@patEds i n four steps fromthe PCT/EP2008/058804

1-aryl - 5-am no- pyrazol e-4-car boxyl ate ester of
formula 3 by converti ng t he antno substltuent to a

‘fﬁ% qﬁgo nd;MF tﬁ? 1nfver|i]t1or1 oequigSulﬁe &% lt b % (}}n o%a? (i/ ﬁy reagtlon of the
cabahated s oiredtinel 21estoé pn pnpyite elsrivative threefatieh &lan activated

m«l:rcaltﬁ %H agfmglﬁgﬂ’é &divititdoarRga %%Qta%gﬁ@lﬂb%dﬁfé ac1d addition salt

tormul a gl ve the product of fornul
tohniBE év%rﬁdaipﬂéﬁ %altér‘ﬁl He reesengs Hegessiry, f flﬁ@ulélﬁlrgk%ﬁlﬁt glany

efanipdésrafwhickBare aRll Rﬁo@fl fp@lczieﬁﬁl e}BtﬁHeQ{hgﬂus'-ﬂ@'YThe reaction is
convent j onal

b
CO BRI U] BgIkFRE AT pt g 2F SRR
kydbtidsiide offibe adaaamhe, derivetivvenf e nmney 6h1etlterpea<teada oftanh

%?ﬁrgiﬁ\ﬁ%t@lblﬁél s%cfi 3 8 %EQWR@%%%P & gxgent fs1uch as O-
Sesareirzdlyldyl) del, 3 f’rt%trﬂrmqibyltlrmmélnxafhmwmphate, and in the

Q t%?ﬂah yddigsnm méggnc@ fof 5 Shsavd [f&fé H{c?cre&gesgi&é ?art@@{t th¥ &la¥tion, such as

t he am ne a 3 can
é éfé’é{‘/'a?nzﬁﬁ@ﬁ@? OF ﬁﬂll;(fibq’%’r7né%aéeli1%ﬁ’tft‘9r?éfe’ B’r"’é‘s‘é‘ﬁré é&ewntasuch asa
bidsanabd hyc&ﬁczﬁbdﬂl TR, Midhﬂbﬂﬁnetnara:m of Nemtdlﬁle{h\yﬁatmﬁmala or N-

di net h i.d t t h b I
it Ve i R T S perie? bt ol O RBERC R RO By
@B1petl:] pB8&Iabl hieabogé odano reneEmatates 6ltbmat1aﬂiy,lthedreamon can be
H’f}rh@@ 0%8) D& R tl?eac%?b&?ﬁc ghl ?f f&fr@h@ ASo aﬁ%gt‘{s?a‘i‘éd ested
fl

IS Ccas the réaction s pre era ycarrle
Wapm@qrhaqsl}h@NSI@@ﬁO)g@uqﬂm QY Wcabgquently reactmg this with

P HdERIRARE 083884 of SfmaR®r aQogl%%&ﬁ@n feansididi@nsald Phis
this transforrm{)l on c(?%{qqe f ound ]‘I’ |tera

r
FArtoneseAHpIcE b DE carped ek Bgadins e Sl 260 26k 2 with
in m(@bm@mamﬂmmthé pEegdnee ofie mumlhg\agent@agrh dshe' be
but an er a{
n

1 y/c ol%eig]iglcartbtodumm{ in an i J[ en!i SLfCh eféet\f/’%gc?lrg) at ¥ {C%II;C(I:')&'[UI'C

er medi'ate o
b@pfrc@sémus Otdeglteedmldydbou(]mm terrtms%tﬁmr Théiesulting N-

Bicﬁ[}%)tsg&fﬁﬁﬁlgges?éa%@l%n %egQH Wt}ﬂ tﬂe Bgﬁnéﬂtgﬁé c?err%ﬁv (ffqg)rmula 6 or

le 1n .
awrwsa@n@ﬁg 8¢l @H@ltlearsblaﬁmfee Rfffsefléf‘r?ﬁﬂ bfsqz suw gsipngRganic base (e.g.,

el ahing r dgeSpro®fleth @hmitetorfielikQ an a BeitHid @etteslversiseh as
&ﬁﬁ\dﬁme% of di ffetrent Erocedures tWhl ch are well
HoTaalidR gt UGBt FO CAAPBRUE  hal ogen (e. g.
brom ne or iodine) or it can be a sulfonate ester
Qeagety of meshyddates krtovsyfoatte, preparaiosyéfdtydjazetes and tiese have been

; d !
FASLUSE CRMER) ALYV RLEEARH Y LSRRI gk 00,
Iﬁ@bqﬂak@ﬁ%ht&%@hs dtai £t JedtyWilsy SrSoms.ditd. aLondon 1975, 69-107].

Eﬁam&e%w@ce@@e& ween f@p@ﬂétpréﬁ%%{ﬁoﬁq%%ﬂﬂﬁrﬁfa%uﬁg‘ fhetdd@ diazotization
of the s Jvent ng on

Pé%fb%f}xl&‘?et";”g boredpiiArih the %@wmsﬁgﬁﬁnd' AL Bloorg. Med.

Ghmz E3006,VE!, 8T 1QugY 28 SR IVieBonhertey &ldW@ 00050ne1 7a af. ba veinenodt al. J.
BI04 S, S0, AN 3 P9, 59606, a0 a1
dlsalaedrmmraf  bayinglgiatp fnay ahelespecidefigentaryl mmgrd. i Badfachyn et
LINE M. BRHAHP200YBRY 26X 36 NEPaPLt al. J. Med. Chem. 2003, 46, 3975-3984; N.

Pommery et al. J. Med. Chem. 2004, 47, 6195-6206); amination of an aniline using O-
mesitylenesulfonylhydroxylamine (D. W. Brown et al. Tetrahedron 1993, 49, 8919-8932).
By far the most commonly 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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appropriate conditions are outlined in the book
"Protective Goups in Organic Synthesis" [T. W

wex@enw4and P. G M Wits, 2nd Edition, John VWOCEREPA08/058804

Sons, N Y. 1991 ]. For exanpllj in the case of the
conpound of fornmula 19 where represents tert-butyl,

hgs%bst@tru ea%)t?ll lr\léf% %Fnelg gffq%¥c(dha% co%’t@erg Qliypz}(la lglﬁ(,@}nl uit Atvlz?lfable

Ehfrlrlu:@bdatﬁ@tqrb acid in an inert sol vent such as a
hal ogenat ed hydrocarbon (e.g., dichloronethane) at

2t bn ah ORI RRRI Sl Ede it BvailaBle $@%ARfichhe conmpound of
formula 19 where R represents nethyl or et hyI t he

prOLECt ve, Group, ey, be ey by Neatune LS oo

grhiny derieeddtora GLhﬂRo@bl}uﬂarﬂtﬂﬁan@iﬁgindésﬁ o-@adthlylbéeromanfing according

{eo)rgﬂg% oec%amle%{% cg@%ﬂ/g D%ﬁ?l? x)a% i\ gttdétﬁﬁrrggggggz_oo&%g, 8063-8067.

et hyI ester in the conpound of for mul ay20 can t hen be

removed hydrolytically under conditiofis knovvn in
the fi?® orfani c synt hesp axanpl e
compound formula 20 may be at ed W|th

equi val ent gf an alkali netal hydroxidg, such as
pot assi um hydr oxi de, sodi um hydroxi de, or Iithium
hydr oxi de, preferably Iithium 30 hydroxi de, in a
sui tabl e sol vent, suh as a mxture of

t et rahydr ;..,-. and  water. -nf.
can be c rr| enperatare bet
degrees &nd out roomtemnperature, pre erab y at

about roomtenperature. As an alternatlve t he
carbamate and ester4may be renoved in one pr2dcess from
the conmpound of fornula 19 by subjecting the conpound
of formula 19 to acidic conglintines, 35 for exanple by
heating in dilute aqueous hydrochloric acid at the

fl 1 WO 2009/ 0104 6 PCT/ 08/
AU TLnCO RO Ao G S SHFEHIL B TATS R {CAT iz can be
prepared atapti plaoed - hxyurroez}dntrdmwaﬁamhnetan@ @2h ok Clez- proiedted
?%m? %ﬁgt{‘fg 1%1% 295 3 s pore]*t)aetgd ?(Prgfequgtrlil)ahgmdf ?AJHI‘IYI% b\ﬁ?/droxy adamantane
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igd e&ftrmfﬁdcwﬂawr\%gamw%wb & S@%rtCﬁCHéﬁ@F%mtrﬂe at
£dvRirtesitFeyatuddia arre@gioh hoiva as GRINiGET 1%5]<Etio)ﬁ Canhditieds fotthis reaction
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heldamed ﬂ@ipb@é tmmf@theatﬁdan of forraula@5ober espapleathdicompaand of
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reactio ydroxyb 0
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suglerasrea chl ori nated hydrocarbon (e.g.,

di chl oronet hane) or N, N-di net hyl f ormam de or N-




met hyl pyrrolidinone, at a tenperature between about O

degrees and about room tenperature, preferably at
W(ablmwm(mm@mterrper ature. Alternatively, the reRCI/EPI008/058804

can be 15 carried out by conve 7t| ng the carboxylic

acid of fornula 21 to an actlvated ester derivative,

such as the N-hydroxysuccinimde ester, ang

subsequent | rghc ng.this with the adama)&t
deriv%ﬁﬁ@\ﬁof’w 5 or .a @@@g é’m I
additio [t. This eacti ond:/g%u can be c i ed
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inert solvent such as tetrahydrofuran at a tenperature
bet ween ab ut 0 degrees and about joom tenperature.

AR N1 ydr ox$sicetigim is tRem NH,
tre with't damantane_dgr i vat i ve ot formaRa

a corresponding acid addition salt, in the presence of

a base, sych as an organic base (g 9., triethylamge
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described in L. Jaraskova et al. Tetrahedanon Lett.

2006, 47, 8063-8067. »

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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OH 24 25 Schene 6 As shown in Schene 6,

WQ2@ane16- acet am do- adamant ane (of fornul a 25pCT/EPR20D&058804

lo prepared starting from 2-ampo-5-hydroxy-adanmant ane
(22). The Cbz-protected conpound of formula 23 is

ges: 55%&1yﬁ i ?élg?t@;'danan M etal, § Vs Shems AB% 226 - The
cdihmtafdocvfrfatreula A 1 ishenperisshguepfredbhissingethoxgearbonyl)-
Hal(ﬁltdtb)f(!le;l?gﬂ@@/lth Qn aﬁnh)}cﬂ%rutle BANMB: sAHUGR s@h as a lower alcohol (e.g.,

| or omet hane at ‘about roon1tenperature The al coho

ethanglatrgpe temprEtyRrondiienseyitable fordhisirerstiga s batougd in the
Btéeusfos ekdrbiple én RCIFLblidn 188 €1, O8Yikgdet J. #1eddrodia. CREN1993, 30, 865-
%ggperature in a reaction known as the Ritter

ction. Conditions for this reaction nay be found
in L. Jaroskova et al. WO 2006024627; in B. Gopal an gt
al . W2006Q90244; and in R K ®ll J. Am Chem So
1965~ 46-5651. The car bsh y\@rotectiﬁz—gik
groupJ\sl hen rbn6W§Nﬂf__ﬁﬁth ound of fornul
usi ng” hydr ogenati on under eNnEtaI catalysis t§
give the amne of fornula 25 Fot exanpl e, the Ar
conmpoungy of 20 fornmula 24 may beqhydrogenated at 4
approximately 50 psi in the presence of a catalytic
anmount of 5% pal | adi um on-carbon in an al coholic
sol vent (such as ethanol) égiﬂgéﬁl tenperature. WO
2009/ 010416 PCT/ EP2008/058804 -27 0 0 HO HAO N NO O
28 slrﬁﬁvri 0l ScemEHZIN-FiaryDpyra@dle @-Edrbbaiyldte EterNiiPorbh 27 1 R8ariAse

g can g 6%8%1!38\(4:\?“{’0& %t§[? glﬁ?ﬁ tHfe cotnl?ﬁfzt% a?l? '39411a8fe 1f3o Elfptletﬁyluracﬂ 5-

e reac
carboxaldehyde (ofJ formula 30). Thus, the aldehyde is treated with an arylhydrazine of

formula ArNHNH, 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 1-aryl-pyrazole-4-carboxylate 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. [ 1983, 1293-1297.

o o O/
N NN A
\\ + \N
| |
Ar Ar
15 1

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 a 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 propiolate 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.



conditions with chloroacetonitrile, in the presence of

sulfuric acid at about room5 tenperature, to give the
w@ebkioonoetet yl derivative of formula 26. This cRCpBR29d8/058804

then undergoes reaction with thiourea in the presence

of acetic acid in ethanol at a~ tenperature between

re . | .
R e B R, 2t ey RO RERL ALY ByttolE sehich are
meersieil opam Aldistriteondepy anéde nonlimit thhwope pf he oacetieni de
can be found in the literature, for exanple inl. R
d adwel | WO 10 2007010356; in B. CGopal an et al
W2006090244; and in A Jirgensons et al. Synthesis
2000, 1709-1712. The amine of formula 27 can then be
treated with nmethanesulfonyl chloride in the presence
of a base such as triethylam ne or
di i sopropylethylamne in an inert solvent such as
di chl oronet hane at about roomtenperature to give the
sul fonam de of formula 28. The carbobenzyl oxy
protective group is then renoved from 15 the conpound
of forrmula 28 using hydrogenati on under nobl e netal
catalysis to give the amne of formula 29. For
exanpl e, the conmpound of fornmula 28 may be
hydr ogenated at approxinmately 50 psi in the presence
of a catalytic anount of 5% pal |l adi umon-carbon in an
al cholic solvent (such as ethanol) at room
tenperature. o 0 o 11+ Ar)NHNH2 N, N O1 Ar 11
20 Schene 8 As shown in Schene 8, a
1-aryl - pyrazol e- 4-carboxyl ate ester of fornula 11 can
be conveniently prepared by the reaction of
(et hoxycar bonyl) -nmal ondi al dehyde with an
aryl hydrazi ne. The synt hesi s of
(et hoxycar bonyl ) - mal ondi al dehyde is described in two
WD 2009/ 010416 PCT/ EP2008/ 058804 -28 steps from et hyl
propiolate in S. H Bertz et al. J. Org. Chem 1982,
47, 2216-2217. The conpound of fornula 11 is
conveniently prepared by treating (ethoxycarbonyl)-
mal ondi al dehyde with an aryl hydrazine in an inert
sol vent such as a |l ower alcohol (e.g., ethanol) at
roomtenperature. Conditions suitable for this
reaction can be found in the 5 |literature, for exanple
in W Holzer and G Seringer J. Heterocycl. Chem
1993, 30, 865-



872. O0OO NN H+ AbP)NHNH2 | ~ ~Ar VY ONON\N Ar
30 31 11 Schenme 9 As shown in Schenme 9, a

wa2@eplo4ps/r azol e- 4- car boxyl ate ester of for nmul BCI/EP29881058804
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be to conveniently prepared in Qyn steps fromthe
commercially available 1, 3- din% hyl uraci | - 5-
car boxal dehyde (of fornul us, the al dehyde is
treated with an arylhydraggggi%?igf ormul a Ar NHNH2 i n
water in the gresence of acetic acid at about 100
Heagerls sveropyyichased fem AldgichAvgraa.diachen digsaieBdes, Adiagcqds
CH@IBTE‘&fatﬁqcakt@r Q%A%ﬁ%rl%oé%fl aR@ AW ilRR ﬂﬁf't}fé? puffication.
n

ne ha E qux t enper at ure ég@ gi ve

nlgpypth B‘WI%?ZIB ated ol ey Satese el P SSmeriAl sourges. LOMS

(qumid thr@ﬁﬁltcﬁglﬂdqﬂﬁ}'hhﬁssfspd‘ctlbkho‘{»y} q;@cttra ﬁ@re&é&brb@i ﬁ@ll}g'lﬂhelf(ﬁllowmg
ILterature I IO

S Pl R e SR RS s bvofrn el S ietise gy A icgpmass
RlaMbrrn I1: ARI [dwhizdtioh in ppsifive elddrodfray Swhssmenged 1 7s-180@wmu). The

1H1u§9F§(m§ fﬂr%mﬁgé %¥ e R RAAN& aéﬁﬁ%@gd%ﬁy{}@tfgﬂdgéhg 'HI‘f?;fC system:

ornu at ed
goluzap ESd neestrags @y@n@a@imnﬂw}% @ édéu %‘5& o128 39@@&%“&%&
fvmbﬁmmaslet}x Wt@p@{@:% apAfaRCPhRed: &&@Mﬁbnw\(({ dmto@ TFA) gradlent
i.ol ate iolate

R Dt w0 Shusie ﬁﬂﬁ@b%éwm%e ﬁd{lmﬁv PRALl ﬁ% 2 prig/minute.
sydnone of formula 15 with nethyl propiolate in an
Cosipbusdd wentpusitiehussg tarivud inchh @lseb ehmeneograplobintlyding flash
?(Lelﬁ%gl?ég %@%ﬁ&g%gﬂg 11%18% %@%eg%eﬁ FHCL%ISE%W#H %tlﬁ?li]agepaft‘ee {é C({ l!lé%ne solvent
traxtutfe of gthed approprietesolventatGarain ¢anpasgaplere dlsp IElrlfWId bY

fhan aséd HPLUeﬁﬁﬁ%ﬁﬁéﬁlo%ﬁ W RRowR %o thb0ldALR th Mt
2009/ 010416 PCT/ EP2008/ 058804

Intermediate 1: 5-Chloro-1-phenyl-1H-pyrazole-4-carboxylic acid ethyl ester

)

O S —
/_io (e}
I\ CuCl //_g
N< NH —_— NJ c
N {BUONO N

C12H15N;0; C12H;;CINO,
231.26 250.69

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, 1 equivalent) in acetonitrile (30 mL) was added dropwise at 0 °C over 15
minutes. The reaction mixture was stirred at room temperature for 1 hour then at 65 °C
for 1 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 magnesium
sulfate and purified by column chromatography (eluting with heptane then 20% ethyl
acetate in heptane) to give 5-chloro-1-phenyl-1H-pyrazole-4-carboxylic acid ethyl ester
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-29 The invention will now be further described in the
Exanpl es which follow, which are intended as an

WO R009®1was i on only and do not limt the scope RPET/EPZ08/058804

i nvention. WO 2009/ 010416 PCT/ 5P2008/ 058804 -30
EXAMPLES Reagents were purchased from Al drich, Signm,
&/ra’g gﬁ()'agh/gsl ﬁzh%ﬂ}g[ ahg@g[\s'l%%\% sis ? rc%ltg& tb\fﬁ %‘@%%%? .%15%%&131 was
p@dud‘lnecfé)tmd ene){JmeeQGth@tllhénvhes eurlﬁ@htx@at ed al |
reagents were obtained fromcomrercial sources. LC M5
5 (1ifetinSedsdte 9MREAR8A DY IRE PHSRE L1 QS CHBOXyIFPRE] r @
were recorded using the followng system For
nmeasur emyent—of nmass spectra the system was configured
with a omass Platformll: A dpni zation in
posi tj el ectrospray (mass ra 150 -1200 amu). The
Si muNg gus chr om&Pbgr aphi c $¢ép fi on was achi eved
with the fol | owi ngntiC system N Col um, ES Industries
ggrqbond WR C-18 3u 1201 (32 x 30nm Cartridge;
e Phase A: Water (0.0FA) and Phase B:
trile (0.02% TFA); gradient 10%B to 90%B in
3 mnutes; equilibration tine, 1 mnute; flowrate of
2 mLCiaPe. Conpounds wer eClea?'NZPF ed using various
net hod¥°8t chr omat ogr aphy i ncl ﬁaﬁfﬁg flash col um

chromat ography using silica gel and eluting with ethyl
Ao atsallutoaind 5 fabloand -gainyle hitl - pymazoteut-esrboxkylwtakelrethyl ester

PR 730 YT L SRR PP S coion o
iym Ihryrdmldec;nwai@g@ 3Ig 3Q5emirriq11) ltnr%it%rr(t7 0 m ) n¥ethaadl (atle mL) was

ddded-debh0iOrd thP tﬂ@a@ﬂ&n grﬁktﬁyer @By oreak QML bl&bﬁzCTHie reaction
ethyl ester 0 O 0 cuci °/ Cl

\
PEIEGOVN stigred abi® I-¢1 é@%ﬁ@ﬂfﬂ’@l INOSSS rzelilt%d by éTL@gl The
faciorbmppenrsigncaificdapper 3 (ith lbhlh}fdlird)cldﬁor(&add @r(riL \Eeishtéd xémh

e en |n acetonitri l,e .a
%&%&%&%ﬁq@%@& @Qf B OrasmJiyen ey digd %‘ffén%%fz?ﬂ@g.sglfate and
evapbratdl t g2@ echlbnal phes)l-1 Hrpprar@eadt daoboxylix adid €.9@91%), which
BilplL LT enﬁly@% r%ziaftfl%l_t/é's%S% Eﬁwgefhm Dap@lat v OfseQlai ctly 1n the next step

am no- pyraz 4-car oxyI I C aci
ystbewfpa alimatﬂcetmomAl drich; 10.0 g, 43.2 mml 1
equivalent) in acetonitrile (30 nm.) was added dr opvvi se

at  OIftel@Y&¥iatd 3: 5-Chloro-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide
2 %@
H
EDC DIPEA /i
/@ N\ \ Cl

N

@ s

C4oH,CIN,O, CyoHyN CagHaoCIN,O
22263 151.25 355.87

To a solution of 5-chloro-1-phenyl-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



10

15

20

m nutes. The reaction m xture was stirred at room
tenperature for 1 hour then at 65 C for 1 hour.

wo-20000¥4ng conpl ete consunption of starting neEREF/ER1008/058804

(monitored by TLC), 25 the reacyi ion m xture was poured

into 6N hydrochloric acid (200°fL) and extracted wth

g r%lﬂg Oﬁo‘fl%%rpggﬂ’b%qeé}%e )éd(;l)’ an %Hhse E-uBm@ thQ Fgf% t{lloendm%{}%%rl/va% fstlrrad at 70
Kyfcufoi&hwr@hcmﬁian @mgrmaynqretomd lmgTIp@ ethd h@MSénEhet Iigagtion mixture
%Qs/ a&to'[\béh 1n aféﬁfofi‘&ﬁeﬂhgn@ @@b%@@) whéhe@hM@ 1N hy drochlor1c acid (2 x 200

I oro-| g i@) pyrazol e- 4- carbox¥l | c aC| et hy
@%{eﬁnd\}wgd 4@@%@‘?3@26@@@5‘%6@ ate, 3q teyerl, a@orated and

potfied W“d&ﬂnh'%ﬁroaﬁﬁiogﬂﬁ’#@ (@Hﬁingsmh 20%etat adiates heBPne) to give
b onl G T Rizp o PP 5 PR ekt BPathi.2 & 118

@il €196}, whixthelAPLE ﬁhhlmzsr adwhed 4vas 80D @uyt.iThiamactrialovds uSed

&t bbb bearos a5, 63's o

sol uti on_of 5 chl oro-1 - phenyl - 1H pyr azol e- 4- car boxyl i c
aci dP@{CH‘}/‘F dster (Intermediate 1; 7.3 g, 29.1 mmmol)
in tetrahydrofuran (70 nL) was added a sol ution of

I|th|umhydro in water (7.3 g, 3 [) in water

(70 nmL)q (-10 nm) waso ad/aé@?ggwisetothe

reactio xtu e until only on Nayer was vi sible. The

react m xture wasNstirre %Cfor 1 hour

(reastibrcprogress omtored, by~(LC). The 10 reaction

m xturep was acidifieédPto pH 3N td, I N hydrochloric

aci d :" d washed wi trhrowa@di chl ggzoet hane (3 x 200 nl).
n| c layer was dried r magnesi um sul fate and

evapordted to give

5-chl oro-1 - phenyl - 1H pyrazol e- 4-carboxylic acid (5.8

g, 91%,HmmN,ch HPLC anal ysis indicated was 85% pure.

Thi s nmat®&ss7al was used directly in the next step

wi t hout further purification. 15 Internediate 3:

%o ggl)l%lgn of. gr&ﬁ{b\f& 'lé[yl#eﬂw ﬁ%odd*y?aN%Ie D&Q%éﬂl%%cﬁl%d‘!mantan 2-ylamide

damant an- 2-
(Intermed1ate 31 equ1valent) in N-methylpyrrolidinone (10 volumes) was added the

amine (RIR2NHj; 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 purified 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-Isopropylamino-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide
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NNC + -::~C) NNC H2N 16 6 C10H7ClI N202 C1CH17N
C20H22CI N3O 222.63 151.25 355.87 To a sol ution of

WG2@bores | - phenyl - 1H- pyr azol e- 4- car boxyl i ¢ acPdI/EP2008/058804

(Internmediate 2; 5.8 g, 26.1 gpol) in tetrahydrofuran
(70 m.) was added 2-adamant am fie hydrochl ori de 20

(available fr Aldrich; 6.0 g, 32.(Q pl, 1.2
equi val ent Z@ di i sopropyl et hyl a 4’@ (5.7 m., 32.7
mol , 12 l ents). R

1- ( 3- Di eyl ani nopr opyl ) - 3- eyiylf car bodi i ni de
hydr gchy ori de (EDCA"‘"Ie 59, BN1 mol, 1.5 equival ents)
was HelgedCiportionwi gg with 89/ 010416

PCT/ EPR008/ 058804 -32 stirrjng ol ow ng conpl ete
addi |@| of the EDC " 'the ri on mixture was stirred
at 70 € for -2 hours (rea on progress nonitored by

TLC and LCMB). The reaction mxture was dissolved in

di chl ogqe hane (300 nL), washe ith I'N hydrochloric

acid ( _8%0 m.), and brine §Z80 nmL), then dried

over magnesium sulfate, filtered, evaporated, and 5

gurl fied by colum_ chronat ography (el uti nG(ly with 20% .
Tlmro%yé@@pel phel}yé-é{{aﬁ)@)aqu% 4gqa(}@xyhc acid adamantan-2-ylamide was
§re@hlﬂean@mlg Prb@ate A Hopys-aElek &4 éblﬁaylbnxaﬁym“zoam earboxyhc acid

PRt Py i R i e RS Eoo) damapTy (ES) MH: =

s used directly in the next step without further
purification ProcedureACOze--O NN HRRNHH

355 8%“%)1&]’5 Bpna ut T of N -phyI™ 6 Gt 4 GRS M@ addnantan-2-

5- chylamidq - phenyl - 1H pyrazol e- 4- carboxylic acid
adarrant an-2-ylamde (Internediate 3; 1 equivalent) in

N- et hyl pyrr none (10 volunes) added t he
am ne ( eqU|vaIents . ction m xture
was hea under m crowave tlons (250 C, 150w
for nutes NMh%m@le pu/ \s were required
(genét ¥ 2
C,oHx,CIN,O C,HzoN,O
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: 1-Phenyl-5-[(pyridin-3-ylmethyl)-amino]-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide



15 gave conpl ete consunption of starting material;
reactions nonitored by LCM5S). The conpounds were

wWQEeooPimEde by chr omat ography, eluting with the POI/ERA0$1Q58804
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sol vent sequence: heptane; 10% ethyl acetate in

hept ane; 20% et hyl acetate in heptane; and 50% et hyl

acetate in heptane. Exanple 1:

5- 1 sopr opyl rf' | - phenyl 1H pyraz 4- car boxylic

acid ada *‘-u-' an- 2-yl am de 09 0416

PCT/EP2 8/ 058804 -33- 0 0o N/NNHH \ Anine \ N\ C
N 6 mcrttave 6 \CZOH22CI N3O C23H30N40

355 8378. 52
5- 1 soptopyl am no- |- Waeeeyl-l 4 car boxylic
aci d mant an- 2- yTa de prep usi ng Procedure
Afr -chloro-1-phenyl - razol e-4-carboxylic acid
adamant an- 2-yl am de (Internediate 3) and
|sopronA% Je. Mass spectrum(ESQ)  MH+ 5 379. Exanple

5- BENZyd, "4 no- 1- phenyl - 1H pif;_r%gol e- 4- car boxylic
aC|d adarmntan 2- yIamde o0 NN HH\ Amne \ N

N, NH MP N/ mcrowave / C20H22CI N30 C27H30N40
glsglygf [&@316516»3 ylmethyl)-amino]-1H-pyrazole-4-carboxylic acid adamantan-2-

ﬁaﬁedbzwésqmmed uPhePoceddre Rﬂc&ﬁGL@l{&ocﬁp |1Hpr':1f§id?ﬂe 4-

R %ﬁﬁ&ﬁ%mﬁng‘a? SR DR EE 2Y B B s By ridine

Mass spectrum (ES) MH+ = 428.

Example 4: 5-(Cyclopropylmethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide

0] J@ O Ji ;
H N
N/ \ Amine N/ \ H
\N Cl \N NH

NMP

@ microwave @

C,oHx,CIN,O C,yHsoN,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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adamant an- 2-yl am de (I nternmedi ate 3) and benzyl am ne.
Mass spectrum (ES) M+ 427. Exanple 3:

waz2mbemgshe 5- [ (pyri di n- 3-yl met hyl ) - am no] - 1H pyPERBP®8I058804

carboxylic acid adamant an-2-ylamnm de WO 2009/ 010416
PCT/ EP2008/ 058804 -34- 0 o N HH \ Arine \ N\ Cl
N NHNNW N=- N 6 mcrowave / ~ /[__ C20H22Cl N3O

C26H29N50 35 427.55 Phenyl - 5- idin-3

-yl met il ) /~ 1-1 H pyrazole- 4~ xylic acid
adamant an-2- yl an de was prepar usi ng Procedure A
from/b-i¢hl oro-1 - phemyie- | H pyfagol e-4- carboxylic acid
adanmbinj-amel-yl am de‘fw'r'nt er midj H3) and

3- (ami honet hyl ) pyri dI'f 5 Mass jspectrum (ES) M =
428. npl e 4: 5- "¢l opr | -am no) -1
- phe 1H pyrazol e-4-carb acid

adamantan-2-ylamde o o NN H H\ Amine\ N C N
NH N NWP N 6 mcrowave 6 C20H22ClI N3O C24H30N4O
355. 87¢39FNB3  5- (Cycl opr opyl mettyN.Cam no) - 1- phenyl -
| H pyr az8?#- 4- carboxylic acid ad¥r8ntan-2 1o yl ani de
was prepared using Procedure A from

§d lo‘ﬁté zirniﬁbelnyhenl/l’]‘l P]yﬁ}ﬁkéﬂﬂ@zldcarlf(ﬁ;lki)@é@d hdana@itgh-2-ylamide was
adanmant an e di.a
B oma bR CaR YA AP HL> CHIESS et Ham el ey lic acid

3®antan-2-ylamide (Intermed1ate 3) and cyclohexylamine. Mass spectrum (ES) MH+
=419.

Example 6: 5-Cyclobutylamino-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

H _ H
/ Amine /
N< ) cl - N\ ) NH
N NMP N
@ microwave @

CH,CIN,O C,,H3N,O
355.87 390.53

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.

Example 7: 5-(2,5-Dimethyl-pyrrolidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide



Exanpl e 5:
5- Cycl ohexyl am no- 1- phenyl - 1H pyrazol e- 4- car boxyl i c

w@eiod/o1@damant an- 2- yl am de WO 2009/ 010416 PCT/EP2008/058804
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PCT/ EP2008/ 058804 -35 00 '~NN HH\ Amne / \
N C NW N~ NN NH 6 mcrowave C20H22Cl N30
C26H34N40 35587 418.58

5- Cycl ohexyl I' p- | - phenyl - I H pyra f 4- car boxylic
aci d adamay -*v yl am de was Rrepar ‘ay sing Procedure

A from -&{hlorol-phenyl-ll—l—pr | e-4-carboxylic acid
adanmdht\an- 2- yl am de““! nter at%S) and
ES

xyflam ne. spec r = 419.

Exanple 6: 5-Cyclobutyl am ng

| - ph - 1H pyrazol'e-4> car I I ic acid

ada n-2-ylamde o o HH\Amne/\ N, N~
N CI NVP N NH m crowave / b 1b C20H22CI N30 C24H30N40

355. 87
5- Cycl %%ga\l;\lggm no-1 -phenyl - I H mgf gzol e- 4- carboxylic

aci d adamant an 2 yl am de was to prepared using
Procedure A f

B- (%ﬁr%ﬂp}’lwmﬁml LyByt-abeyd] B-pappsirqaebosyligacid adamantan-2-
ﬂdﬁﬁ@%@%@pa&‘écﬁﬁﬂlﬁPﬁ&éﬁLﬁ‘é Kﬁfﬁdrﬁﬁech@roalnﬁhen 1- lH -pyrazole-4-

gg 12 %ld adamantan- —)ﬁade%c(]intermc(JE %23 3M§Ir-1'-d 2,5- d3 imethylpyrrolidine.

Ma@QspﬁetmméE&)yM-PbyﬂMP.l din-1-yl)-1-phenyl - 1H pyrazol e-
4-carboxylic acid adamant an-2-yl am de

Example 8: 5-(2-Methyl-pyrrolidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

o A o A
A e ]
: Amine
N/\\ cl

N Q
@ microwave @

C,oH,,CIN,O C,sH4,N,O
355.87 404.56

5-(2-Methyl-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 2-methylpyrrolidine. Mass
spectrum (ES) MH+ = 405.

Example 9: 5-(3-Methyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide



WD 2009/ 010416 PCT/ EP2008/ 058804 -36- 0 o NN HH \

Amne \ W C N N NNW N mcrowave C20H22ClI N3O
wW@2@bBaMa® 355. 87 418. 58 PCT/EP2008/058804

5-(2,5-D net hyl -pyrrolidin-| -_y%)_— 1- phenyl - 1H pyr azol e-

4-car boxylic acid adamant an-2-"'yl am de was prepared

usi ng Procedure, A from

5-chloro-I-p r

) N

-1 H pyrazol e- 4- car lic acid
#de (Inter ma/(iie SHANT
O

adamantqn- 27y
2, 5-di | pyrrolidine. 5 Masg gpectrum (ES) MH+ =
419. npl e 8: Amine

Ami n NN Cl N [Noog*eN N i Crowave

C20 N30 C25H32N40 355. 04. 56

5-(2-Met hyl -pyrrolidin-1-yl)-1-phenyl -1H pyrazol e-4-ca
rboxylic acid adamantan-2- 1o yl am de was prepared

usi ng Prbcddere A from CasHaaN,O

5- chl or 6®¥€phenyl - 1H pyr azol e- 44'88r boxyl i ¢ acid
adamant an- 2-yl am de (Internedi ate 3) and

B-( mi&w/lgpipé@dﬁhdﬂ-ﬁ% -asisl- 119 pseddom L aBpxMdacid AM@mantan-2-
alr e Y. .

‘EX??@%?SWFE%%%W%?WPFQVF OB Rey o1y hL Brerazalst-

bokytylic agdiadamantan-2-ylamide (Intermediate 3) and 3-methylpiperidine. Mass

spectrum (ES) MH+ = 419.

/
5- (2N i -pyrrolidin-1-yl )“«,\}.\ Neny\ - 1H pyrazol e- 4-ca
rboxyljc acid adamdiit an- 2-yl am "'~~NN HH\
6

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

adamantan-2-ylamide

(@) /@ (@) /@
H Amine H
N/\ ) Cl N

el I\ W
N NMP N
@ microwave
C,oHx,CIN,O CogHsN,O
355.87 440.59

5-(Benzyl-methyl-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 N-methylbenzylamine. Mass
spectrum (ES) MH+ = 441.

Example 11: 5-(Methyl-phenethyl-amino)-1-phenyl-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide



adamant an- 2-yl am de WD 2009/ 010416 PCT/ EP2008/ 058804

-37 00 '"~-NN HH N Amne C N N NNWN 66
Wor@poweve C20H22CI N3O C26H34N40  355. 87 418. 5BCT/EP2008/058804

5-(3-Met hyl - pi peridin-1-yl)-1-phenyl - 1H pyrazol e-4-car

boxylic acid adamant an-2- yl anide was prepared using

Procedure A from 5-chloro-1-phenyl - pyrazol e- 4-
car boxylic f adanmant an- 2-yl am d ternedi ate 3)

and 3- it hyTpRperi di ne. Mass 5 m (ES) MH =
419. ExAmml e 10: 5- (Benzyl&ﬂ/l-am no) -1 -phenyl -

1H pyt ayol e- 4-carbd%¥i i c acf d\ adanmantan-2-ylamide o o
N N "HHE Ami ne N6 NVP N m crowave /

C20H2 N30 C28H32nl}clérlogav355 71440
5- (B | - met hyl -
-1-p I-IH-pyrazoIe4car VARK ¢i d adamant an- 2-

10 yl am de was prepared using Procedlre A from
5-chl o§ Qpenyl 1H pyrazol e 4, ,\p@r boxylic acid
adaman 223 2yl am de (I nter medi 354%2 ) and
N- et hyI benzyl ami ne. Mass spectrum (ES) VH+ 441
e 11. 5- | - phenet hyl - am no
iﬁlv{&sfgflwéz)aﬁ%eth¥lcaamﬁeﬁmh@nylalcfﬂ@v%a%faahoglw |aalﬁ1aéémantan 2-

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

carboxylic acid adamantan-2-ylamide (Intermediate 3) and N-methylphenethylamine.
Mass spectrum (ES) MH+ = 455.

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

acid adamantan-2-ylamide
: %@ : %@
N N
A =
/ mine /
N\\ cl N\N\ N/\(

N NMP

0]
@ microwave
CooHzCINZO Co6Hz4N,O,
355.87 434.58

5-(2,6-Dimethyl-morpholin-4-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-
10 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



WO 2009/ 010416 PCT/ EP2008/ 058804 -38- 0 o NN HH \
Amne\ / NN C N N NNW N mcrowave C20H22CI N3O

W@20bBaM4® 355. 87 454. 62 5- (Met hyl - phenet hyl - BE/ARY008/058804

10

- 1- phenyl -1 H pyrazol e- 4- car boxg@ i c aci d adamant an- 2-

yl ami de was prepared using Procedure A from

5-chl oro-1I - phenyl -1 H pyrazol e-4- carhoxylic acid
adarrantan-Z y de (I nternedi ate d
N- net hyh\phenetpyl anine. 5 M o-t\,r m (ES) M+ =

455. ExAmpl e 12: _ N
5- (2,/6-\Di met hyl - mor'fol i n- ) - l.phenyl - 1H pyr azol e- 4
-car BoxyTflc acid agamant af~g<yNamjde 0 0 N N H H\

Anmi ne Cc N /~\( N NW NN O—7/ mcrowave /

C20 N30 C26H34NAY 35 434. 58

5-(2, i net hyl - nor phol i n- 4 ) - 1- phenyl - 1H pyr azol e- 4
-carboxylic acid adamantan- 10 2-yl anmi de was prepared

usi ng gr@%%Qﬁre A from

5- chl or@zd ;phenyl - 1H pyr azol e-CgQg?sNg%r boxylic acid
adamant an- 2-yl am de (I nternediate 3) and

2, 6-di_ et hyl por phol i ne. Mass spectrum (ES) M+ = 435.
@%ﬁ@yﬁg}_ idin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide was

prePheasm3 PRYcedatd Alfidn] 5-¥htotdH Riheaziol }Q—pgre&aleb@XMbbﬁylic acid
%%P?@;B%gg‘gf?%%‘gg [()li{téiﬂlp’%gia ee3)ve\11r)1d2p())fgr% ig%lce).‘%[ass spectrum (ES) MH+ =
391.

Example 14: 5-Azepan-1-yl-1-phenyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide

H N
/ \ Amine / \ H
NS cl g N N >

N NMP N

@ microwave @
CooHzCINZO Co6H34N,O
355.87 418.58

5-Azepan-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 hexamethyleneimine. Mass spectrum (ES)
MH+ = 4109.

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

adamantan-2-ylamide



10

OoNN HH \ Amne\ NC N No \NNWN 6
m crowave 6 C20H22CI N3O C24H30NAO 355. 87 390. 53

WEh@aPL04%6 pyrrolidin-I1-yl-IH pyrazol e- 4- car boxRdCT/EP200$/058804

adamant an- 2-yl am de was prepa éapl usi ng Procedure A
from 5-chl oro-1|-phenyl -1 H pyrazol e- 4-carboxylic acid

adamant an- 2- yl| de (Internediate 3) _and pyrrolidine.
Mass spect r/@) M+ 5 391. Exa4:

5- Azepaty- | - henyl - 1H pyr &0l e=4~gaf boxylic acid
adanmant gn-}2- ylanide o o NN JHMH\ Anine\ N C N
N N N6 6 mcrowave ZQ\I\\BO C26H34N40

355. 87N 8. 58 N N

5- Azepgn- | -yl - | - phedYT - | B pyrhzol\e=4%car boxyl i ¢ acid
ada n-2-yl am dé&"“{¥% 10 prepared using Procedure A

from hl or o- | - phenyl - 1H-p oI e-4-carboxylic acid
adamant an- 2-yl am de (Internmediate 3) and

hexanet hyl enei mi ne. Mass spectrum (ES) M+ = 419.

Exarrpl B0t BIN;O C24H30N40;

5- Mor phoPr#- 4-yl - | - phenyl - 1H py &3l e- 4- car boxyl i c

acid adamantan-2-ylam de WO 2009/ 010416
POT6pR3INABLQAS8Blkhyl-1 A0pyeaAdle-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 morpholine. Mass spectrum (ES) MH+ =
407.

Example 16: 5-(3-Hydroxymethyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-

carboxylic acid adamantan-2-ylamide

(@) J@ (@) Ji ;
N N
//_& Amine //_Q
N cl N\N N

—_—
N NMP
microwave
OH
CaoH2,CIN;O C6HauN4O;
355.87 434.58

5-(3-Hydroxymethyl-piperidin-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 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



10

"~~-NN HH\ Amne\ NC NN\ NNWNO
m crowave C20H22ClI N3O C24H30N402 355. 87 406. 53

WG200phos i n- 4-yl -1 - phenyl -1 H pyr azol e- 4- car boRgT/ER2008/058804

aci d adamant an-2-yl am de was _prepared using Procedure
A from 5-chl or o- 1- phenyl -1 H pyrazol e- 4-car boxylic acid

adamant an- 2-yl ajy de (I nternedi ate 3) d nor phol i ne.
Mass spect ;@) M+ 5 407. Exanpl :

5- (3- ro | - pi peridin-1Qyl )~ nyl - 1H pyr azol
e-4- capbdkylic acid adamantanyZ=-yl anmide O/4) O '~-N
N H/HY\ Arine \ Nv@° N- N/FNNVP N\ mcrowave OH
C20HY 0 C26H34N407 355. 8743475

5- ( 3- Hy dr oxyrmet hyl - pl'peri di n-1 -yl Y—4- phenyl - 1H pyr azol
e-4- yoxylic aci drEadamgatan{2-yl am de was

prepé usi ng Procedure A fi kehl oro- I - phenyl -1 H

pyr azol e- 4- car boxyl i ¢ aci d adamant an- 2-yl am de

(I nternmedi ate 3) and 3- piperidinenmethanol. Mss

spect r GBSy M+ = 435. Exanplefa¥e:

5- ((S) - 2°Hydr oxynet hyl - pyrrol i di*ft%-yl ) - 1- phenyl - 1H- py
razol e-4- carboxylic acid adanmant an-2-yl am de WO

Q0L D4y et yEPREOBAiA 5804 - phehdl - HQyrazotd Narboxylic 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 L-prolinol. Mass
spectrum (ES) MH+ = 421.

Example 18: 5-(4-Hydroxy-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide

H N
N/ \ Amine N/ \ H
N Cl ~ N\D\OH

NMP N
@ microwave @
CooHzCINZO CosHzN,0,
355.87 420.55

5-(4-Hydroxy-piperidin-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 4-hydroxypiperidine. Mass
spectrum (ES) MH+ = 421.

Example 19: 5-(3-Hydroxy-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide



10

HH \ AmMne NC N NNW N mcrowave \ | OH
C20H22CI N3O C25H32N402 355. 87 420.55

WG2{008)0426 Hydr oxymet hyl - pyrrolidin-1-yl)-1- phePgI/ER140$1§58804
razol e-4-carboxylic acid adanpntan-2-ylam de was
prepared using Procedure A from 5-chloro-I|-phenyl-IH

pyrazol e- 4-ca xylic acid adamant an-2-yl am de
(I nt er medi at and L-prolinol. Ms spectrum ( ES)
M+ = 1 e 18: Q

5- (4- Hydrdky- pi peri di n-1-yl)-1/ptenyl - 1H pyr azol e- 4-ca
rboxyf iy acid adanmamtan- 2-y ideeo o NN HH\
Anin8s N=Q N. N \'N'& NWVP N OA~Nhi cy owave 6
C20H22[CI N30 C25H32NAY2 355. 87 420\
5-(4 r oxy- pi per it -yl phen l- 1Hpyrazol e- 4-ca

r box aci d adamant an- 2- )l am de was prepared

usi ng Procedure A from

5-chl oro- I - phenyl - 1H pyrazol e-4- carboxylic acid
adamantanCM:9| am de (I nt er medi &te=\39. and

4- hydr oxXyp¥peri di ne. Mass spect**iih (ES) MH+ = 421.

Exanpl e 19:

5-(634 eRdiBEr-yigi Inphenyl-) Hlpyp gy h cdttoRyicr el ftafra®igan-2-
r box Wgﬁog‘é’)l d adalr%mtg mg yfl aliryi@d WO 1201(1)8)4?3[9[416
ﬁéjﬂ‘%ﬁ&ﬁd’é?%@ébﬂng PTpseqyr rqmﬂ—%loro— -phenyl-TH-pyrazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) 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

H N
N/ \ Amine N/ \ H
N Cl N N z

NMP

@ microwave @ OH

CZOHZZCIN3O CZ4H30N402
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
spectrum (ES) MH+ = 407.

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

adamantan-2-ylamide



HH\ Amne\ NC N NNW NNmcrowave \ | \ |
OH C20H22CI N3O C25H32N402 355. 87 420. 55

WG2{030H48¢ oxy- pi peri di n-1-yl)-1-phenyl - 1H pyr arGI/BP2H0/858804
rboxylic acid adamantan-2- ylam de was prepared using
Procedure A from 5-chl oro-I-phenyl -1 H pyrazol e- 4-

carboxylic acid.adamant an-2-yl am de ternmedi ate 3)
and 3-hydr ox ri dine. Mass 5 sp m (ES) M+ =
421, npl/E—Rg: Q

5- (3-Hygrdky-pyrrolidin-1-yl)-2Tphenyl - 1H pyrazol e-4-c¢
ar bo \C acid adanemtan-2-fyfTamde oo NN HH/ \
Ani nBs(~YcN. C N NIVPN NAi cr owave / OH

C20H22[CI N30 C24H30NAY2 355, 8f 40

5-(3 r oxy- pyrrolM@t®¥- | - yl#=%- phehyl - 1H pyrazol e- 4-c

ar bo c aci d adanmant an- 2- yl am de was prepared

usi ng Procedure A from

5-chl oro- I - phenyl - 1H pyrazol e-4- carboxylic acid
adamantanCM:9| am de (I nt er medi &t:e\89. and

DL- 3- pyr¥®ofi di nol . Mass spectrdfiPES) M+ = 407.

Exanpl e 21:

502y shyopdoppragfid )amphenyl-IiHpperaysdle-bibtplydxgaohed 4daaalion-2-

ﬁé}%ﬁfﬁ%{ﬁ% ?%gg@%%'ﬁ%ﬁ Q\—/%lozrglplig_—léggh?fﬂ][?I—pyrazole—él—
carboxylic acid adamantan-2-ylamide (Intermediate 3) and 1-amino-2-propanol. Mass
spectrum (ES) MH+ = 395.

Example 22: 5-(2-Hydroxy-ethylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

0] J@ O Ji ;
H N
N/ \ Amine N/ \ H
\N Cl \N NH

NMP

microwave \\\
OH

CooH2,CIN;O CHzsN,O;
355.87 380.49

5-(2-Hydroxy-ethylamino)-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 ethanolamine. Mass
spectrum (ES) MH+ = 381.

Example 23: 5-(3-Hydroxy-propylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide
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\' Amine ~\ NC N~ NNW NNHOH / mcrowave
C20H22ClI N3O C23H30N402 355.87 394.52

WG2{020H486 oxy- pr opyl am no) - 1- phenyl - 1H pyr azol BCHER20$/058804

xylic acid adamant an-2- ylam de, was prepared using
Procedure A from 5-chl oro-I-phenyl -1 H pyrazol e- 4-
carboxylic acid.adamant an-2-yl am de ternmedi ate 3)
and 1-am no- panol. Mass 5 spec (ES) M+ =
395. npl/ER Q

5- (2- Hy@rdky- et hyl ani no) - 1- phepyth 1H pyr azol e- 4- car box
ylic /acid adamant amei®-ylam/geyo o NN HH\ Amne \
N CNNINTBH N NVP N A1 cr owdly Nk OH C20H22ClI N30
C22H28N402 355, 87 38D. 49
5- (2AyTr oxy- et hyl &PH5) - 1- yy| - 14 pyr azol e- 4- car box
ylic d adamant an-2- 10 vyl de wasC'prepared using
Procedure A from 5-chl oro-| - phenyl - 1H pyrazol e- 4-
carboxylic acid adamant an-2-yl am de (I nternedi ate 3)
and et handNa®i ne. Mass spectr Gatld=S) M+ = 381.

Exanpl e %387 394.52

5- ( 3- Hydr oxy- propyl am no) - 1- phenyl - 1H pyr azol e- 4- car bo

XY BiFgydastydprop laﬁﬁﬁmanpﬁelyyllam gﬁamao&%&@ﬁéa&d adamantan-2-

}Eigrl-l/l epvgeg%sréfg)a?gcﬁ using Procec%re A from'gI chloro 1 phenATnlpIepyrazole 4-

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

Example 24: 5-(4-Hydroxy-butylamino)-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

(@) /@ (0] /@
N N
N/ \ Amine N/ \ H
N Cl N NH

NMP

@ microwave @

CooH2,CIN;O CasHauN, 0,
355.87 408.54

OH

5-(4-Hydroxy-butylamino)-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 4-amino-1-butanol. Mass
spectrum (ES) MH+ = 409.

Example 25: 1-Phenyl-5-[(tetrahydro-furan-2-ylmethyl)-amino]-1H-pyrazole-4-

carboxylic acid adamantan-2-ylamide



NC N~ NNWNNH \ mcrowave \ | OH C20H22CI N3O
C23H30N402 355.87 394.52

WG2{030H48¢ oxy- pr opyl am no) - 1- phenyl - 1H pyr azol BCHER20$/058804
xylic acid adamant an-2- yl am de. was prepared using
Procedure A from 5-chl oro-I-phenyl -1 H pyrazol e- 4-
carboxylic acid.adamant an-2-yl am de ternmedi ate 3)
and 3-am no- panol. Mass 5 spec (ES) M+ =
395, npl/ER4= 0
5- (4- Hygrdky- but yl ani no) - 1- phepyth 1H pyr azol e- 4- car box
ylic /jacid adanmantami2-ylam/m@ge\O O '~-N N HH\
Ami néstc N G N~-"N NWP N NBrowave 6 OH
C20H22[CI N30 C24H32NAY2  355. 8f 40
5- (4¢Bydr oxy- but yl &°16) - 1- pAenyl - 14 gyr azol e- 4- car box
ylic d adamantan-2- 10 vyl de was prepared using
Procedure A from 5-chl oro-| - phenyl - 1H pyrazol e- 4-
carboxylic acid adamant an-2-yl am de (I nternedi ate 3)
and 4- anil482- but anol . Mass spetthem (ES) M+ = 4009.
Exanpl e 5% 1 - Phenyl -5- [ 420.55
(tetrahydro furan-2-yl nmethyl) -am no] -1H pyrazol e-4-

IQIQ)SW(teﬁraHy?drd faanBpnihyy yh@m dleH Wﬁ@@% OkBddBic acid

Pﬂr/la%?azn(zg—y ami ggv%s pr_eparegusmg Procedure A_' from 5 'gﬁnoro 1 ph\enyl 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-phenyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide

(@) /@ O /@
/ Amine /
N\N\ cl - N ) N

NMP
microwave
OH

CooH2,CIN;O Ca3HaoN, 0,
355.87 394.52

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



10

15

20

25

NC N~ NNWNNH mcrowave \ | \ I O C20H22CI N3O
C25H32N402 355.87 420.55 Phenyl - 5-

W@ ¢aoemt@ine/dr o- f ur an- 2-yl met hyl ) -amino 1-1 PCT/EP2008/058804
H- pyrazol e-4-carboxylic acid adamantan-2-ylam de was
prepared using Procedure A from 5-chloro-1-phenyl-IH

pyrazol e- 4-ca xylic acid adamant an-2-yl am de
(I nt er medi at and 5 tetrahydrofur | am ne. Mass

spectr ( = 421. Exanple 26:

[ (2- Hydpyoxy- et hyl ) -nethyl -am poiN -1 -phenyl -

1H pyfr ayol e-4- carboxyl i c acf d\ adamant an-2-yl am de O O
"~- NV HCH A Amine V7 N &L RSNM N NWMP N mi crowave

\ \ O C20H22CI N30 CJB3H30N402| 355.87 394.52 5-]
( 2- Hy® QXY - et hyl ) ™etHyl - amng] - 1\ - phenyl - 1
H py 0l e- 4- carboxylic aci adarm‘Pl\t an- 2-yl am de

was prepared using Procedure from

5-chl oro- I -phenyl -1 H pyrazol e-4-carboxylic acid
adamanfan-CN9| am de (I nt er medi &te="8%. and 2-

(et hyl ait$o) et hanol. Mass spedt&im (ES) M+ = 396.
Exanpl e 27:

563 dBbRO¥ PPN R Mphen vl 1P PeRyble LEtpls:gHohad 4daaiten-2-
éél:ﬁl.(%ag%l d a%gmantf;\n- 2d8yl qm de %12009/6)1043[% le4

JeEaBrERbEAE Pipedy A 1o 10Ty iap eyl Hgprazole-4-
carboxylic acid adamantan-2-ylamide (Intermediate 3) and 3-methoxypropylamine.
Mass spectrum (ES) MH+ = 409.

Example 28: Testing of Compounds of the Invention in vitro

The in vitro inhibition of 113-HSD1 by compounds of the present invention were

demonstrated by means of the following test:

HA4IIE cells stably transfected with full-length human 11betaHSD1 cDNA were
propagated and expanded in DMEM high glucose media (Invitrogen Cat# 11995-065),
supplemented with 10% FCS (Invitrogen Cat# 10082-147), 100 units/mL and 100 pg/mL
pen/strep (Invitrogen Cat#15140-122), and geneticin (800pg/mL). One day prior to assay,
cells were released from flasks using trypsin/EDTA, centrifuged, and washed with plating
media (DMEM high glucose, without phenol red; Invitrogen Cat# 21063-029,
supplemented with 2% charcoal stripped FCS; Gemini Cat# 100-119). From a 500,000
cells/mL suspension in plating media, 200 pL of cells were seeded into each well of a 96-
well coated plate (BioCoat 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 1 hour to allow for cellular uptake of compounds. 10 uL 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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Example 4 | 5-(Cyclopropylmethyl-amino)-1-phenyl-1H- 0.0019

pyrazole-4-carboxylic acid adamantan-2-ylamide

Example 5 | 5-Cyclohexylamino-1-phenyl-1H-pyrazole-4- 0.0047

carboxylic acid adamantan-2-ylamide

Example 6 | 5-Cyclobutylamino-1-phenyl-1H-pyrazole-4- 0.0076

carboxylic acid adamantan-2-ylamide

Example 7 | 5-(2,5-Dimethyl-pyrrolidin-1-yl)-1-phenyl-1H- 0.004

pyrazole-4-carboxylic acid adamantan-2-ylamide
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Example 17

5-((S)-2-Hydroxymethyl-pyrrolidin-1-yl)-1-
phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide

0.042

Example 18

5-(4-Hydroxy-piperidin-1-yl)-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-1H-

pyrazole-4-carboxylic acid adamantan-2-ylamide

0.013
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Example 27

5-(3-Methoxy-propylamino)-1-phenyl-1H-

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.
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pyrazol e- 4- carboxyl i c aci d adamant an- 2-yl am de Exanpl e
23 5-(3-Hydroxy-propyl am no) - 1- phenyl - 1H 0. 055

WQEanol4es 4- car boxyl i ¢ aci d adamant an- 2- yl am deCEXR29p$/€58804

24 5-(4- Hydroxy-butyl am no) - 1- g@_enyl -1H 0. 0075

pyrazol e- 4- carboxyl i c aci d adamant an- 2-yl am de Exanpl e
25 1-Phenyl -5-[ (tetrahydr o-f(lﬂgl - 2-ylmethyl)- 0.002
amno 1-1 H pyrazol e-4-carb acid

adamant an- 2-yl am de Exanple 26 5-[(2-Hydroxy-ethyl)

- et hyl - am no % 1- phenyl - 0.014

LH preapprand obrmsialll:c aci d adamant an-2 yl ani de
Exanpl e 27 5-(3- Met hoxy- propyl am no) - 1- phenyl - 1H

0. 0014 pyrazol e-4-carboxyl ljc aci d adamant an- 2-yl am de
It is to be understood he.dnveqtion is not
linited to the particu(ar[embfdi NeRts\etR4 t he

i nvention described ab aqmvarlns of the
particul ar enbodigge and still fall
within the scope o
2009/ 010416 PCT/ EP 058804 -50 Cains 1. A
compound of formula (T): O NHR4 N.RIDRB b N R
(1), wherein: 5 R is hydrogen or lower alkyl; R2is

| owewhédeky! , - (CH2)"-cycl oal kyl ,

-(CH2) "- heterocycl oal kyl, -(CH2)"-aryl,

- ( "-heteroaryl, - 2)" OH, -(CH2)" CH(CH3)COH or
-(8:%;15 1&6&@%"’“"6&%%@?@, together with the N atom
to which they are attached, forma 5- to 7- 10

menbBr gdlomenallsylet(CE - evgloalkiyl, ctCbonhaternsyelpakil 4Comtaryl,

whi ch Ri_@ngd) Ret@bofryl, -(CH,),OH, -(CH,),CH(CH;)OH or -(CH,),OCHj;

or

R; and R;, together with the N atom to which they are attached, form a 5- to 7-
membered monocyclic 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, lower alkyl and

'(CHZ)nOH;

Rsis 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)CH3;
nis 1,2,3or4;
and pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein R; is hydrogen and R, is lower alkyl,
-(CH_)n-cycloalkyl, -(CH;)n-heterocycloalkyl, -(CH;)n-aryl, -(CH;),-heteroaryl,
-(CHz)nOH, -(CHz)nCH(CHs)OH or -(CHz)nOCHs.

3. A compound according to any one of claims 1 to 2, wherein R, is lower alkyl and R,

is lower alkyl, -(CH;)n-cycloalkyl, -(CH2)n-heterocycloalkyl, -(CH,),-aryl,
—(CHz)n—heteroaryl, -(CHz)nOH, -(CHz)nCH(CHs)OH or -(CHz)nOCHs.
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attached, and optionally another hetero atomwhich is
selected fromO and S, wherein the 5- to 7-nenbered

Woremweoyalié ¢ ring is unsubstituted or nono- or BRCF/EP2008/058804

substituted with substituents gpdependent ly sel ected
from hydroxy, lower alkyl and "-(CH2)" OH 15 R3 is

Ry ar Ssaliofinf ESHbLRELE, SAHERRRGETE) X AaRIGTRER hERR
i s hydrogen, -()—L NHC( =0) CH3 or - NHS O OCHS n
Ps 1A compgupd aeror@ﬂgitcpwmmééakair@al foy4, adhe sdsopapmd,

ther ftgf-lz- Ry A Eﬁﬁﬂrﬂdcﬁﬁi‘c‘}&gb%@yﬁ @y&é}ﬁzk\fn dclobutyl,
V\,here (EQ@, i'S h ygren an

oxrlmﬁ?' ﬁ%@?@fe ER wl
( CHX)Hz—aaltmhydrof@tﬂZ})l or hetledgpfopyl. - (CH2)" OH, -(CH2)"
CH(CH3) OH or -(CH2)" OCH3. 3. A conpound according to

gny %ggm%ouﬁh g&%‘f"dlﬁiﬁ{(} Clglh”t %ﬂ%lg Ré ﬁnJ:l %z( t?é%ﬁlier%\luﬁy he N atom to
( C}—l@ynthh}eqyar@@g@qhg@fkyn an u(lm-@yltu.t@} 3t to 7215embered monocyclic ring,

( Cl—'%i‘uch'%@hﬁfrﬁ%ﬁé’ Noatorh & %hich@ ttali((CH3) OH or
WO 2009/ 010416 F;CT/ E 2008/ 058804 - 51

4 A conpoun acc rdin a ane of clainms 1 ,

Giher AIATROUNG aGREH Pg to amN B0 R 28 &rtag%lgertvegh% Natom to
one whlcﬁltm;ﬁwe dttdcbed fomhan @nsubsgtutsl 3-90 p’rmembered monocyclic ring,
Cy ol oﬁlé)ﬁ( ﬁgnfa&nfga%l Lﬁ((g/rp(éo W\ﬂ%%?% gﬁéd ?8[:}(1)@@/ an'd another hetero

hy dr aeypwhicl lis sekeyted troyeOhnld,S. hy dr oxybutyl 5
- CH2-t et rahydr of uranyl or net hoxypropyl . 6 A conpound

@C c OAQbﬂ%ohﬁd Qéc%hﬂh% to M@lﬁ{ ?'v&he&m Ry an&Q, tB r%‘fh WetNatom to
are_att ached

u ns ubyBichthgyeye sttachgd, fom Pr‘éeF%EHW%WPBOWF%HH&\thl?,lhcontams

cont giens atoetdNviatio Ry, 4 Mar@ AttiRiheanchdrénakes abtmﬁlaﬁ@ered
7. A co ernd accordin ein

 ogorRaPBOY Fing FaRRio i tosb s B ey 1ger A0S &
at t agkéd) . drr m an unsubstituted 5- to 7-nmenbered
rmnocycl ic ring, which contains the N atomto which

aﬂ%ﬁfp gfl?? *%ﬁgﬁﬂd%_ﬁg %I%}R:‘rélﬁ R, BRY 9 %%lﬂﬂh% R atom to

|S sel e conpound ing t
cl ai which thgyeyrepttacked. deem r2; ta Gaeanpleare cwnpﬁow NG tWdrigh contains

to M«ﬂ%lbf? RrohhRYwidce R@&ﬁcﬁﬁb&@' atth@ed) ﬁld@aﬁoﬂﬁr Kft@ﬁiﬁi@ﬁﬁﬂhmh is
nmonocyclic ri [ ns e ato

whi ¢ q’éfedafﬁﬂn@ réirl\gwjt‘ff t%é?%‘?f%er?‘ﬁ@%loqf ¢ Ting 1s MOno- or
7- mebib euleti tured el dlyd @xy) ln@en eﬂk)mmmo(cmzr)n(b)ﬂ.- substi t ut ed

w th hydroxy, |[ower alkyl or -(CH2)" OH

10. A compound according to anyone of claims 1 and claims 6 to 9, wherein —-NRR; is
pyrrolidinyl, dimethylpyrrolidinyl, methylpyrrolidinyl, methylpiperidinyl,
morpholinyl, dimethylmorpholinyl, azepanyl, hydroxymethylpiperidinyl,
hydroxymethylpyrrolidinyl, hydroxypiperidinyl or hydroxypyrrolidinyl.

11. A compound according to any one of claims 1 to 10, wherein Rj; is hydrogen or

halogen.
12. A compound according to any one of claims 1 to 11, wherein Rs is hydrogen

13. A compound according to any one of claims 1 to 12, wherein Ry is hydrogen, -OH,
or -NHC(=0O)CHs.

14. A compound according to any one of claims 1 to 13, wherein Ry is hydrogen.
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9. A conpound according to claim1, wherein R and R2,
together with the N atomto which they are attached,

WO 2000080456 t o 7- nenbered nonocyclic ring, whi cPCT/EP2008/058804

contains 20 the Natomto whigh R and R2 are
attached, and another hetero atom which is sel ected
om, 0 .ej e b- t0.7- yclic
HngP e adkBRigh B Liforitortunks TRIBAGSTIRT Suer
al kyl or -(CH2)" OH 10. A compound according to ,
any oprésaptoryllamime- it plagrdl-d Hapyrazde-ttrahoxyifiegced adannmiqep2-ylamide;
is pyrrolidinyl, dinmethylpyrrolidinyl,
met hylgeysylghindl Nphenyl®HIWRIPEL L dittkhlic 25 fRmRHedd-P¥lamide;

di met hyl nor phol i nyl , azepanyl,

hydr nmet i peridinyl hydr t hyl pyrrolidi.nyl.

e SLYETHe @i S s SR G bogi®heia

c onpadanchnawoc dythnmdest o any one of clains 1 to 10,

wherein R3 is hydrogen or hal ogen. 12. A conpound

acco R3.:l1S

nyr ogor bR E R anle R L PhIR ) Ryl e Bl

cl ai trmantgn-3ylangiderein R4 is hydrogen, -OH, or

-NHC(=0) CH3. 14. A conpound according to any one of

cl ai gyl ohexylaininbhiepednyl-RA- pysraitleln Qg Bibxy R 2PN LHEAL B

PCT/ EP2008/ 058804 -52 15. A conpound according to any

one 6f"%ims 1 to 14 selected from 5

-l sopropyl am no- | -phenyl -1 H pyrazol e-4-carboxylic

aci d>-4galohntybamideyil-plingtke 1 H-%yrazeénychidwiyla-acid adahwnydn-2-
H-pyﬁ%&%k§-4-carboxylic aci d adamant an- 2-yl am de;

1- Phenyl -5-[ (pyri di n- 3-yl met hyl ) - ami no] - 1H pyr azol e- 4-
carboxylic acid 5 adamant an-2-yl am de; 5- o

(Cy 05—6%45 Weﬁl@(lwrr_ogghnn b—yl); lebcﬁé(h} H-pyrazole-4-carboxylic acid
|H—pMﬁ@1@hﬁpéﬂﬁ@ﬁagxy|iC acid adamantan-2-yl am de;

5- Cycl ohexyl am no- | - phenyl - 1H pyr azol e- 4- carboxylic

aci d t.an- 2-. .yl amde: , 10 .

5 oy RSO AR ffn- B Fioh iy Ryrele 4-casbogal pgid adamantan-
aci d2-athamdeit an- 2- yl ani de;

5-(2,5-D nmet hyl -pyrrolidin-1-yl)-1-phenyl - 1H pyrazol e-
4-ca ' L ad 2l A, dena. ic aci B,
5 (2 et APy a i AT AR o boglisagid pdamantan
rbox%WP@“ ©i d adamant an- 15 2-yl am de;

5- (3- Met hyl - pi peridin-1-yl)-1-phenyl - 1H pyrazol e- 4-car
boxy$i(Beragl-thedddamit@nt-pRenill-aM-prazole-4-carboxylic acid adamantan-2-

ylamide;

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

5-(3-Hydroxymethyl-piperidin-1-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide;
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25

5- (Benzyl - et hyl - am no)
- 1- phenyl - I H pyr azol e- 4- carboxyl i ¢ aci d adanant an- 2-

W@ k@ate16 20 5- ( Met hyl - phenet hyl - am no) PCT/EP2008/058804

-1-pheny|-|FprrazoIe-4-carbox%£jc aci d adamant an-
2-yl am de;

5-(2 ' | = i.0p4- vl - - a -4 0.
o SO Y TRLRL R i) 2 RO B 2 Bt acia
1- Phedaphansampyrytaohidgi n- 1- yl - 1H- pyr azol e- 4- car boxyl i c

aci d adamant an- 2-yl am de; 25

5- Azepakyirdty: pipPHRERYI- v} H- PengE Pﬂ{epfa&%r—@Qéﬁﬂokﬁi@&ldﬂadamantan—
adamant an- 2-yl am de; 5" -Mrpholin-4-yl- | -phenyl-1

H pyt 28NS 4~ car boxyl i ¢ acid adamant an- 2-yl ani de;

5- (3- Hydr oxynet hyl - pi peri di n-1-yl)-1-phenyl - 1H pyrazo

e- 4- 848 hoxlydrtyepipeiidin- ladiartaptiaugl- PHypyaumdotte 4-c¥¥Boxylic acid adamantan-
2009%_& 416 PCT/ EP2008/ 058804 -53

5- ((SY-2-Hydroxynet hyl -pyrrolidin-I-yl)-1-phenyl-1H py

razol e-4-carboxylic acid adamantan-2-ylamde;,

5- ( 4314ydheixgxyppyeelidini-yl)-Jiphenylphémyrazalekdgarbelieaddca

I DoXyddngarR&l-olyagdamnt an-  2-yl amide; 5

5- (3- Hydr oxy- pi peridi n-1-yl)-1-phenyl - 1H pyrazol e- 4-ca

r boxyl j ci d adamant an-_ 2-yl anm de; .

D Ca Sy PRy oPER R o) TRl frepypalioiad adnantan:
ar boxylantidaci d adamant an- 2-yl am de;

5- (2- Hydr oxy- propyl am no) - 1- phenyl - 1H pyr azol e- 4- car bo

Xy|i__' : - ;]__ =V '_ : A . . .
U e R e
yl i cylawid$; adamant an- 2- yl am de;

5- ( 3- Hydr oxy- propyl am no) - 1- phenyl - 1H pyr azol e- 4- car bo

Xyl i ¢ (agiyr [@Rrind= VbR H-prazole-4-carboxylic acid adamantan-
5-(4-§%d3g£§§g§???anino)-?-pﬁgﬁyl%?ikpyrazolé74-carbox
yIicz' T4%Qdamant an- 2- yl ami de; 1 -Phenyl - 5-

[ (tetrahydro-furan-2-ylnethyl) -amno 1-1

H py$-d2-dlyerdxyelautblaxyho)el -abeyl- 1&Hapmandled- @rlydxatitc aslégd adamantan-2-
5-[(ﬁa$y5gpxy-ethyl) . .

- met hyl -am no] - 1- phenyl - | H pyr azol e- 4- car boxyl i c acid

20 adanmant an- 2-yl am de; and , o
5- ( 31bendséy L(grtapydrantur) 2 vlpridih) tamipp by Hapsrelgd cabpsylic acid
Xy|'i gdadednfaradlanmmtan-

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

adamantan-2-ylamide; and

5-(3-Methoxy-propylamino)-1-phenyl-1H-pyrazole-4-carboxylic 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-yl)-1-phenyl- 1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide;
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15

20

2-ylam de. 16. A conpound according to any one of
clains 1 to 15 selected from 5 -1sopropyl am no-

WO plvesayl41d H pyrazol e- 4- car boxylic acid PCT/EP2008/058804

adamant an- 2-yl am de; 25 5- (Cy | opr opyl met hyl - am no)
- 1- phenyl - I H pyrazol e- 4- carboxyllc acid

ada

ggl Ir\(]/é?\@ Fylpl%/? i '¥1D'f'Ii/}}eflyllalr]?é/rr]%/zl"lel‘f—pcarbo’éyzl&aéld pdamantan-
rboxgﬂ‘/lacmécu § adarmant an- 2-yl am de; WD 2009/ 010416
PCT/ EP2008/ 058804 - 54

5- ( 35We|ﬂ}$)l RER{RYIHRnb)- Ylﬂmﬁylplﬁ@%&fa’zél'ékép&frﬁgﬂ)h@ abid@G@imantan-

box lic a adanantan- 2-yl a
E?Waﬁhenethyl am no)

-1 phenyl-IFprrazoIe-4-carboxyIic aci d adamant an-

2- yl &2, dd)intethyl-morpholin-4-yl)-1-phenyl-1H-pyrazole-4-carboxylic acid

5- (2 t rpholln 4-yl)-1-phenyl - 1H pyrazol e- 4
-car%oxf1%Elgﬁﬁégﬁddanantan 2-yl am de;

1- Phen yrrolidin-I|-yl-1H pyrazol e-4-carboxylic

aci dlg%‘g r#gyfrcgld}mdmldg py®zolaAegapoxylic agifl adgmantan-2-ylamide;
- phenyl -1 FprrazoIe 4-carboxylic acid

ad an@-‘Nz@,ﬂIShTZI Y-aphegyl- 1 -pYREBROI-tdrbdxy¥ik acill ad RGN 21ylamide;
o

H-pyraz 4-carboxylic acid adanantan-2-ylam de; 10

5- (4 ridin henyl ol e- 4-

o e Re R el AN e o T B - £ amides
[(tetrahydro fur an- 2- ylnethyl) -amno 1-1

H- py? ééd{}eimxyclaipb@ddwli -gl) depleenyl tid rpyma zahe- 2-cytbanyldteicidaasidmantan-
5- (32 gy propyl am no) - 1- phenyl - 1H pyr azol e- 4- car bo

xylic aC| ‘adamant an- 15 2-ylamide. 17. A process for

t he Eﬁpparatlon of a conpound accordlnﬁ to any one of
cl ai i’ henyley h(éetra@&#ﬁrﬁ%%a HiRgthydpening IHfPYéa@éﬁnﬁuS&‘ilP@XYhC acid

accoidhimgtdro2 fytinidb;andl 1) NR 4 ~ HN-N G R3 (11)
with a conmpound of fornula HNR1R2i 20 or the reaction

ggog? —gg—gﬁﬁf Q%C%%%O Og%g%liyrl rflﬁ—pyr(alzcl)lIe—)4—(ysilr%oxylic 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 (II)

Q @‘ R4
N
N//_&
‘N C|
-0

with a compound of formula HNR;Ry;

(ID)

or the reaction of a compound according to formula (I11)



-55 004 / /JRL NNNH R3 (IlIl) wth a conmpound
according to fornmula (IV) R4 NH2 (IV) wherein R1,
WER2009BB4ad R4 are as defined in any one of clBCTEPZ08/058804
12. 5 18. A conpound according.to any one of clainms 1
to 16 for use as therapeutically active substance.
19. A conpound according to ghy one of clains 1 to 16
for the preparation of nedi qs ts for the
prophyl axi s or therapy of il})nesses which are caused
by disorders associated W t\h th&lenzyne |
| bet a- hydr oxyst eroi d dehy%T gﬁgasel. 10 20. A
phar maceuti cal conposition Jconprising a conpound
according to any one of _gfahns 1 to 16 and a
t herapeutically inert r . 21. The use of a
conpound according to any one of cl@ilhs 1 to 16 for
the preparation of nedicanents for the treatnent or
prop [ [ - it eating disorders or
dysl?%#%éﬁﬁggﬁﬂga%%shﬁgg%ﬁggﬁkﬁxg%cording to any one
of clainms 1 to 16 for use as nedi canent for the
treatnment or prophyl axis of dRébetes, obesity, eating
di sorders or dyslipidema. 23] The use of a conpound
according to any one of clagr#s™~3% to 16 for the
preparation of nedi canentg the treatnent or
prophyl axi s of di abetes T‘ﬂa.'r' 24. A conpound
according to any one of célaing 1 to 16 for use as
medi canment for the 20t tment or prophyl axis of
di abetes Type Il. WD 200 10416 RAE}/ EP2008/ 058804
-56 25. A conpound according to any one of clains 1 to

16, en. manyf act ured according to a cess .aof .claim

17 SR R a6 T RS Rt n b e BF BT 482 o

di abetes, obesity, eating disorders, or

18. A compound according to any one of claims 1 to 16 for use as 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 illnesses which are caused by

disorders associated with the enzyme 11beta-hydroxysteroid dehydrogenasel.

20. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 16 and a therapeutically inert carrier.

21. The use of a compound according to any one of claims 1 to 16 for the preparation
of medicaments for the treatment or prophylaxis of diabetes, obesity, eating

disorders or dyslipidemia.

22. A compound according to any one of claims 1 to 16 for use as medicament for the

treatment or prophylaxis of diabetes, obesity, eating disorders or dyslipidemia.

23.  The use of a compound according to any one of claims 1 to 16 for the preparation

of medicaments for the treatment or prophylaxis of diabetes Type I1.

24. A compound according to any one of claims 1 to 16 for use as medicament for the

treatment or prophylaxis of diabetes Type II.
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dysl i pi dem a, which nmethod conprises adm nistering an

effective anobunt of a 5 conpound as defined in any one
wotoelhauns 1 to 16. 27. A nethod for the treat PETYEPZNE058804

prophyl axi s of di abetes Type | whi ch net hod

conpri ses adninistering an effective anount of a

% r‘r‘pg%g %lsmgg&!o (?611 lt({]ar@ﬁ he B nﬁg 1 f ?é %e% éa%u}a%turgé according

nve I onh as ore descri
toa process of claim 17.

26. A method for the treatment or prophylaxis of diabetes, obesity, eating disorders, or
dyslipidemia, which method comprises administering an effective amount of a

compound as defined in any one of claims 1 to 16.

27. A method for the treatment and prophylaxis of diabetes Type II, which method
comprises administering an effective amount of a compound as defined in any one

of claims 1 to 16.

28. The invention as hereinbefore described.

X%



