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*-1- PYRAZOLES AS 1 |I-BETA-HSD-1 The invention relates to inhibitors of
11(3-hydroxysteroid dehydrogenase. The inhibitors include, for example,
pyrazoles and derivatives thereof and are useful for the treatment of 5
diseases such as type Il diabetes mellitlis and metabolic syndrome. All
documents cited or relied upon below are expressly incorporated herein
by reference. BACKGROUND OF THE INVENTION 10 Diabetes mellitus
is a serious illness that affects an increasing number of people across the
world. Its incidence is escalating along with the increasing trend to obesity
in many countries. The serious consequences of the disease include
increased risk of stroke, gRasl7 OSBRSS KidBEY Alai8Bge, blindness, and
amputation. Diabetes is characterized by decreased insulin secretion
and/or an impaired ability of peripheral tissues to respond to 15 insulin,
resulting in increased plasma glucose levels. There are two forms of
diabetes: insulin-dependent and non-insulin-dependent, with the great
majority of diabetics suffering from the non-insulin-dependent form of the

ThpswysatiRpsNA e BHEIbIELRtdd PopepxirseimdsbeAerRgsnarshetas inhibitors

inAeHRURMNIRRM, PReauRe MANRSEIOKS tHeREAHERESsERErR ISt treatment of
urgent need to control diabetes, 20 Tre tmqut %%f NID?%MW enerally starts

dRFAISY SR 36 8P R Lh SRS FE e HHES AT S R ARG ¥ hese factors
are especially important in addressing the increased cardiovascular risks
Jassociated with diabetes, but they are enerall%{ ineffective i corlttgq\u}i,nrg‘:e‘wence

AR EORUBSEE RUSH CrAETE LR Y RSIRD T of aRlG tre e R AT ARSHE:

including insulin, metformin, sulfonylureas, acarbose, and

thiazolidinediones. V@ﬁﬁR%Rfﬁféﬁ Llhﬁ HRAR gﬁas

disadvantages, and%mm@?&mw% to treat
Dagtztetascilictforaiseidoan Bifessiteangiéentran redocurgastmephipnaeple across
I YR0Re t?gfﬁia&meeme&faan@%@%ﬁmﬂ&l&g&g%ﬂh%aéxta%gﬁjﬂ many

Metformin has a number of effects in vivo, -2- including an increase in the
cayHtiRssiERsGHRBYEMN W pRAGHRIrBTSissase B g RIEEasc s o RId IR ke, heart
dRed3e FraRzcikigs, 1I9%ne8 SuBRimbu2llo Mesienein alsahaadienafisial

effects on lipid profile, with favorable results on c raninaschar e
PSR rBAHR AT TSGR 1AL PRAULRORS TR I SPERE b f5Epond to
insinig stetliap dhtiigivestdembmarpibotszueckls Ahdfe 2008y @B0rn366) diabetes:
mlgluqvn\{? eeprérg) Eht 2 eiglcw%qiggl}i?nqrc.ise’p@necgg{,m \)!/Qt}llot %Sgllwtesat majority of diabetics
suffering from the non-insulin-dependent form of the disease, known as type 2 diabetes
or non-insulin-dependent diabetes mellitus (NIDDM). Because of the serious
consequences, there is an urgent need to control diabetes.

Treatment of NIDDM generally starts with weight loss, a healthy diet and an exercise
program. These factors are especially important in addressing the increased .
cardiovascular risks associated with diabetes, but they are generally ineffective in
controlling the disease itself. There are a number of drug treatments available, including
insulin, metformin, sulfonylureas, acarbose, and thiazolidinediones. However, each of
these treatments has disadvantages, and there is an ongoing need for new drugs to treat

diabetes.

Metformin is an effective agent that reduces fasting plasma glucose levels and enhances

the insulin sensitivity of peripheral tissue. Metformin has a number of effects in vivo,
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effectiveness [R. C. Turner et al. JAMA 1999, 281, 2005] and there is
consequently a need for new treatments for diabetes. Thiazolidinediones
are activators of the nuclear receptor peroxisome-proliferator 10 activated
receptor-gamma. They are effective in reflucing blood glucose levels, and
their efficacy has been attributed primarily to decreasing insulin

ipekidiages incsketetal tusoichgiit daglagygenatid SolxmSrivithBxperOginlucose

AVERHGONYS 2003:,0% ?h%%@@g%ﬁ?@@? ﬁ%@ﬁé@fﬁﬁgﬁm%&%&m

of thiazolidinediones is weight gain. 15 onylureas

eEiartramini reditoith Frrrerbltitepeta eersrdinvasrataihsalth—sweremont with
b AARSRAUE I YerRIMERDIP Ak JNERSErIEMRISNYEIBRE ORIR 91813 % rides [S. E.

associated with the use of sulfonylureas [S. E. Inzucchi JAMA 2002, 287,

TegaisF B M TRt frind 00 Hi By B bradRicd RV Rh ¥ s ceHgmainde g s its

eHRMAHEQIT R, PAAsT A dLthgrApropie mpoftesn spaeuiiated boRRleRIRTy a
%ﬁ}ed with sulfonylureas is hypoglycemia [M. 20 Salas J. J. and Caro

t
nﬁr\ %ﬂf@”lﬂ?ﬁ@%&qﬁgﬁ 2,21, 205-217]. Acarbose is an inhibitor

of the enzyme alpha-glucosidase, which breaks down disaccharides and
om carbohydrates in the intestine. Ithas lower efficacy than ..
i R R R I e St
acliaptiedaastnttr- piromiedthey the affscomtinuatibiriogitdaskgiBedse llkzatsclaind their
e%% ﬁQsoﬁe%sa%té&RLdzﬁqHE ﬁ%acpe%l%ﬁmdﬁ?ﬂ%ﬁegi&gg étigrgﬁlgpe%?muscle

patients exhibit more than two of the followirig symptoms: obesity,
[My dadagipacidernia; fonitedeareof Gipt-dncieiefubi@d08lobd Pésdone,
dRRgvalRYated fastng WHRARE IRYRIBmELYS RYRCISHE: IS Qg PR Rifcursor of

type 2 diabetes, and has high prevalence in the United States with an
estimated 30 prevalence of 24% (E. S. Ford et al. JAMA 2002, 287, 356).

s&im@ﬁ@@sf ? tiﬁlﬂgﬁlrl}ff@&lﬁﬂﬁﬁ%ﬂ@§eﬁh@t{?ﬁtﬁﬁﬂi€' a*@msgtear?a]\@{%%lhste insulin

usertul In tentia Yy SIQWINg or stoppin e progression to type .

S e NG TLY TS 00 B R JG or i S lee gssociated

witlu denesgehesio nwiheres IBVE dincashiigAyRMe2a0] 2873 Sediemof like metformin,
zymatic reactions from_pyruvate, and gly IS, r e,

o s IR el M ol 510 R T Buger

pohimesdn thequserskinbgliccon segedesithamfphgspioanbiprglyatenia [M.

s&‘EEWPW%@é%@&ﬁ%h‘é’?é?ﬂ&%%@%?%%‘g gmphpxalacetate to

phosphoenolpyruvate, and glucose-6-p G6Pase) which
Aggitanysds apdnhibitor of the enzyme alpha-glucosidase, which breaks down

disaccharides and complex carbohydrates in the intestine. It has lower efficacy than
metformin or the sulfonylureas, and it causes intestinal discomfort and diarrhea which
often lead to the discontinuation of its use [S. E. Inzucchi JAMA 2002, 287, 360].

The metabolic syndrdme 1s a condition where patients exhibit more than two of the
following symptoms: obesity, hypertriglyceridemia, low levels of HDL-cholesterol, high
blood pressure, and elevated fasting glucose levels. This syndrome is often a precursor of
type 2 diabetes, and has high prevalence in the United States with an estimated
prevalence of 24% (E. S. Ford et al. JAMA 2002, 287, 356). A therapeutic agent that
amelioratés the metabolic syndrome would be useful in potentially slowing or stopping

the progression to type 2 diabetes.
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hydrolysis of glucose-6-phosphate to give free glucose. The conversion of
oxalacetate to phosphoenolpyruvate, catalyzed by PEPCK, is the
rate-limiting step in gluconeogenesis. 10 On fasting, both PEPCK and
G6Pase are upregulated, allowing the rate of gluconeogenesis to

increase. The levels of these enzymes are controlled in part by the
Ig sheidbsve it pts in DrRAVGESrIE PR HiliisisAtaTacesItR dBHeRIse AN bt SEhere new

oWhae thecradicasteraidibingsio AR GOHSOSIRKOIb HREGRIOkS SianaiBslysis,

cascade Is triggered which results in the urpregulation of these enzymes.
WP UCRdb SRR o P B Y e fstm i D RODBBS 0§t their

oxidized 11-dehydro counterparts (cortisone and
T;Ll—d(%1 dgocorticosteron in humanggﬁ mouse, res ecéiéglgé whiqh do
Nt RETE SR HPE & gihie BEXTHETE SRSt T oS RO pyruvate
chabomphimacte (RERICK) thkithcadtebnee eatiovénsibe diSsxdamtere tthe

orticosteroid receptors are 20 expresse .TIK" cal.copcentration can
R e b e L

hadtidpsiopfedsoenaphespintheotsadscTHeceneyhes thaer sirdiff ahalacetate to
pg& ﬁggﬂo%%\%ftéhga {f%(aﬁﬁﬁ?(ﬁ@qgatﬁ}y%@ﬁm%{?%tep in %luconeogenesis.

ehydrogehases formsTand 1l. Form I (11(3-HSD1) is responsible for the

Orefasctien batbdThEoAe aed Curtiat aoipscsiedorie WinQthIFatss?2) is

sleshRpbiesiordhgexidatipn of cattisahia 2ens9Hisone. cbhe ARZYMSa &Y Lthe
low homolagy and are expressed in diferent issues. LLE- HODL IS ighly

CRB5IRE SIS A RARTE &F BT HERUTER AR RVEF O SiGHoBE ARy Jaliticn the

chradaswhile Bih@-tdSR s tighlbrexpespesta piswaecaricaiditargaiered which
tissues, such as kidney and colon. 11(3-HSD2 prevents the binding of

TE8hisBl O tHE s %Pé?l%@fr’?f%?oﬁn@ggﬁor, and defects in this enzyme have

been found to be associated with the syndrome 30 of apparent

ineralocortic i% eXCess AV\?E. ince the hin ing of.the 1. ... )
TR RSRCREE SRS A PSR IS RN Qe oxized 11-iehyaro
cREROKIENG thatefomdlincdanskdcbitiodstitomsa levaks) amdibioscofespectively),

whid d4SRLHS2 RIS INGRAPPRAAC AQr a6 Leainenhot ARRE 85 hormone

addition to the 35 bioc emica”l'dis’cussion above, there is evidence from
depsrdgeinibeincal epneEISE HRsnn thesissie CRRESItBRLRRBICR IRIRTTbIS CRiQS are
esprelisaa thaitherapesticeReterialAf diganhiiion efrdkand RRels of the hormone

. Experiments with transgenic mice indicate that modulation of the activity
NGRS PEREBE o BT HRIG hET A FAPHTRT A PR thic tSRTts TRCTARYRSS that
madéntbe neiaboiasystierinohes are 11beta-hydroxysteroid dehydrogenases

forms I and II. Form I (11B-HSD1) is responsible for the reduction of cortisone to
cortisol in vivo, while form II (11B-HSD?2) is responsible for the oxidation of cortisol to -
cortisone. The enzymes have low homology and are expressed in different tissues. 113-
HSD1 is highly expressed in a number of tissues including liver, adipose tissue, and
brain, while 113-HSD?2 is highly expressed in mineralocorticoid target tissues, such as
kidney and colon. 11B-HSD2 prevents the binding of cortisol to the mineralocorticoid
receptor, and defects in this enzyme have been found to be associated with the syndrome

of apparent mineralocorticoid excess (AME).

Since the binding of the 11p-hydroxysteroids to the corticosteroid receptor leads to
upregulation of PEPCK and therefore to increased blood glucose levels, inhibition of
11B-HSD1 is a promising approach for the treatment of diabetes. In addition to the

biochemical discussion above, there is evidence from transgenic mice, and also from
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example, when the | I(3-HSDI 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- fendered obese on a high-fat diet

have significantly lower fasting glucose levels than 10 weight-matched .
seHFRIGY sRtisreidemen sl Bt the AR raRGutisgIQtealy, @she inhibition of
11&3;?34[))1_11(3-HSD1 knockout mice have also been found to have

improved lipid profile, insulin sensitivity, and glucose tolerance (N. M.

Morton et al. J. Biol. Chem. 2001, 276, 41.293). The effect of
Eqyerexgressifngttans§d(d e ngenecithmias hastilse beenstvitieds 11p-HSD1
CT%%e trans nic1 ice disQ.Iag ipc:re d 116-HSD1 activity jn adipose

?u a 6%6 ICI?"bI eer&peu 1C S 11 %

€ 1abetes and 1m the metabolic ome. For
ISsue an ex visceral O eénty w IC% IS assocCla eé WIt t%l

exaetpleolidey i drh@ HSDé|genf thékmokbste ioneivee festing e@seadn lead to the
' issue not i i i S .

B e e R puble o

strisgse Ryl pbesitic reidd menang ivaatisicMaracarso lsmslve ghigwdewhich are

rdpiRiereRce A0f 2 ARHIRfeRR RAGE(bhiMaskEAK L3 BRIEERR 0 O e Ran
2166). 20 The effects of the non-sefective 11(3-hydroxystetoid

wEERY ORI SOnbsitor - EaBkivsseGhalnbier plier: daededan HHtAiFer 8¢
15908l tigiSHY DURaRSJi aNe:RHMY a16aRLATSOING WAS fonid vedleptitarofile,
. an increase in whole body insulin sensitivity, and this increase was _ = ___
ISP SRES Y D o ARAeHUE A ARSI hﬁ‘(:o‘éb\fb/i%‘?ﬂ‘ﬂ%ﬁb' -(é.l%é?%(rﬁ@f &p9a;. 276,
48093) Otiie. Hndoorinotrbigiabsid @9 803-31%35). denanatharesiudylso been studied.
ecreased glucose productjon and gl sis,in.response to ..
T S R S g SR R
eXhitArdreisset] abeki@limhighacrissok iMedabit? G3mB8b A5 yrdnathg, Levels of the
Iy xolon nd 1o | . it action |
A B L 10 TP G RV TR, AR e
ingisiag B Ae Bas 200 hes vy, GPe4plX nieiben efighiepdisiticMidabdrndew-fat diets
witd Fyiabeant LHA-hrR2nhaie-Raeridenified o el ydipg o ryihaiaigng

. acid, abietic acid, and carbenoxolone. In addition, a number of selective
infHiBitetsana SHEB IRV bleddstifit, IBhdITG eh&Podeoxycholic acid,

-5- fIavqnone and 2'-hydroxyflavanone (S. Diederich et al. Eur. J.
TG S0 L P LA S v ol
cdrdhitas teadidveieaificadie dan thedretdmenhefl] trials in humans. In one study,
carbenoxolone was found to lead to an increase in whole body insulin sensitivity, and
this increase was attributed to a decrease in hepatic glucose production (B. R. Walker et
al. J. Clin. Endocrinol. Metab. 1995, 80, 3155). In another study, decreased glucose

_ production and glycogenolysis in response to glucagon challenge were observed in

diabetic but not healthy subjects (R. C. Andrews et al. J. Clin. Enocrinol. Metab. 2003,
88, 285). Finally, carbenoxolone was found to improve vcognitive function in healthy
elderly men and also in type 2 diabetics (T. C. Sandeep et al. Proc. Natl. Acad. Sci USA
2004, 101, 6734). |

A number of non-specific inhibitors of 113-HSD1 and 11B-HSD2 have been identified,
including glycyrrhetinic acid, abietic acid, and carbenoxolone. In addition, a number of

selective inhibitors of 11B-HSD1 have been found, including chenodeoxycholic acid,
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5 diseases such as type Il diabetes mellitus and metabolic syndrome.
Further, a need exists in the art for 113-HSDI inhibitors having IC50
values less than about 1 pM. 10 SUMMARY OF THE INVENTION In.one
embodiment of the invention, provided i$a compound of the formula (I): 0
R5 NRIR2 iv vy N R3 R4 (1), 15 wherein: Rris hydrogen; R2 is

flagepaBn e tnspsrtiacmenes(bdaiedetichion Aybroxy, A eAic90n; 142

280vina.Roweralteyvaayianeing ardoweralkyigsiiomlameso 2R3 s jower alkyl,
branched or unbranched, halogen, halo-lower alkyl, 3- to 20 8-membered

heteroaryl having 1-3 heteroatoms selected from N, 0 and S, which may
Abﬁé@&ﬂbﬁilﬂtﬁﬁ msubﬂwleaslmitﬂmhaiage ther hawesfailkydy e ment of

NG N MR e

irrhxlid(ﬁi—tﬂ)(]@ﬁ&&ﬂ&)l@zﬂﬂpﬁdﬂ{(ﬁkﬂ@—lsm ORI th{ChiRut 1 uM.
O(CH2)1CHa3, -(CH2)O(CH2), alkyl, - (CH2)O(CH2)"-cycloalkyl , or a 3- to
8-membered monocyclic heterocycle with 1-3 hetero atoms selected from
N, 0 and S, which may be unsubstituted or substituted with lower alkyl,
hydroxy, hydroxy phenyl, -(CH2)o phenyl, - 30 CH2(CH2)0OH or halogen;
-6- R4 is lower alkyl, branched or unbranched unsubstituted or
substituted with hydro2MMARY O ANMEN THINDstituted or

U R BYRORRRIRNE e dRla-aiboNErOPRlkybula (1)
-(CH2)nO(CH2)"CH3, (CH2)10(CH2)pO(CH2) CH3, -(C H2)lOC(CH3)3
or -CH(CH3)2(CH2)00OH; saturated heterocyclyl ring containing 4-6
atoms of which 1-2 are selected O

Rs\ NR,R,
I\
N
\[?I/\Rs
R
¢ @,

wherein:
Ry is hydrogen;
R, is adamantane, unsubstituted or substituted with hydroxy, alkoxy, halogen,
amino, loweralkyl-acylamino or loweralkylsulfonylamino;
Rs is lower alkyl, branched or unbranched, halogen, halo-lower alkyl, 3- to

8-membered heteroaryl having 1-3 heteroatoms selected from N, O and S,
which may be unsubstituted or substituted with halogen or lower alkyl,
-NH(CH,),OH,

-NH(CH;),OCHj3, -NHCH(CHs),, -NH(CH:),CH;0H, -
NH(CH;)(CH»),OCH,

-NH(CH3)(CH;),OH, -NCH,CH(CH3)OH, -NH(CH>),O(CH>),CHs, -
N(CH:CHjs),, -(CH2)OH, -(CHz) O(CH2).CHs, -(CH2)O(CHy)o-akkyl, -
(CH,)O(CHy)p.cycloalkyl , or a 3- to 8-membered monocyclic heterocycle
with 1-3 hetero atoms selected from N, O and S, which may be unsubstituted
or substituted with lower alkyl, hydroxy, hydroxy phenyl, -(CHz),-phenyl, -
CH,(CH2),OH or halogen;
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from N, O or S. R5'is hydrogen or lower alkyl, unsubstituted or substituted
with halogen; and nis0,1,20r3;10mis0,1o0r2;and pis1,2or3,
and pharmaceutically acceptable salts thereof. In another embodiment of
the present invention, provided is a phartfnaceutical 15 composition,
comprising a therapeutically effective amount of a compound according to

Rorihula | & priaanedirrsifg ascopraprbed|unsibrabfiegny aubstituted with
pharmacepiigalyaceemiableceeriisf i fihshemtedimnenbelithed with

present invention, provided is a method of treating a 20 metabolic

disorder, ESAiNEiRGaTEs fllovdf dpritiate Aingrardkab eEEly U fElveHs,

amount of- aCeDOCAd)oorla R, famHiadio @RgHent DHesd: Shemmof; OH;

DETAILED DESCRIPTION OF THE INVENTION 25 The present

invention pertains to inhibitors of 11(3-HSDI. In a preferred embodiment,

the inventianpreditles foryphdracaiticalingasostians Catiphiditiare selected

pyrazolesfgf&pﬁ f mula I: 0 RSNR1R2 N/ 'NR3 I R4 (l) as well as

pharmaceuﬂca ly acceptable salts thereof, that are useful as inhibitors of
RE1{8- 30 higdyoged oft iswerzdkyhderstbaditeat ¢heutetiningl ogiyhemivlggecand
anejeinis f@’r ﬂhg puipose of describing particular embodiments, and is not

intended to be limiting. Further, although any methods, devices and
Miaserials SirhitarZoRGuivalent to those described herein can be used in
pthespractige pptesting of the invention, the preferred methods, devices and

5 materials are now described. In this specification the term "aryl" is used

] S | . alla.cnls e
3R RicamacTHERY orsEREDK sk o ring

In another embodiment of the present invention, provided is a pharmaceutical
composition, comprising a therapeutically effective amount of a compound according to

formula I or pharmaceutically acceptable salts thereof, and a pharmaceutically acceptable

carrier.

In a further embodiment of the present invention, provided is a method of treating a
metabolic disorder, comprising the step of administering a therapeutically effective

amount of a compound according to formula I to a patient in need thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention pertains to inhibitors of 11B-HSD1. In a preferred embodiment,

the invention provides for pharmaceutical compositions comprising pyrazoles of the

formula I:

@
as well as pharmaceutically acceptable salts thereof, that are useful as inhibitors of 11pB-
HSDI.
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system, in which the rings-may be carbocychc; or in which the rings may
contain one or more atoms selected from 0, S, and N, typically referred to
as a heteroaryl ring. 10 Examples of aryl groups are phenyl, pyridyl,
benzimidazolyl, benzofuranyl, benzothiazelyl, benzothiophenyl, cinnolinyl,
furyl, imidazo[4,5-c]pyridinyl, imidazolyl, indol 1, iso uinoliny isoxazoi -I,
Tria toulg, yndeng anR Giiithe xEdneiesy eswerpd hergiy s Yoy the|pyrpogerofy
definBiRgipyhiPEP Y BYIGREIY, BYr azedy hrRuiifalt HAIRHMK B ther. although
pyrimidinyl, pyrimido[4,5-d]pyrimidinyl, pyrrolo[2,3-d]pyrimidinyl, pyrrol’yl,.
2 ME ARy GG ARl AL SKERY I TS AEPBIFRRaRE digcrRad digrein can be
uthibpheryiritazo b (anddhe tiken Astisediasaifeibe Mo &lkyéviveans
for example, a branched or unbranched, cyclic or acyclic, saturated or
Hhaﬁ%réffgr 8&‘?&@{.@5@%& or alkynyl) hydrocarbyl radical which may 20 be
substituted or unsubstituted. Where cyclic, the alkyl group is preferably C3
tq,.C12, mere preferably C5 tq,Cro, mpre preferably C5 to C7. Where .
T o ch T Bl e TRORS pPereTHGNS B feoemate ing
synigre, prefdrabtheatiay|meth bk, padpdy@icpopyl whisofropyld s mitylcontain one or
- ' -yt iary- ) tyl (i ' -pentyl
Ao roore mChetably D ol o Gt Alse e e

Epqannins franylakgipagrasdehareiyrifelubrns amigazphah Sheepbiranyl,
beralianched) bepksivprd Rl MREnGhes 91 UnbEaoshes). RKSAKY L, imidazolyl
. (brgqcheg%% unbrancr%di?lisubstj‘tt{tgd rqll_%?wyk(tgrangeg%% tinbrg:ngllrwnéd?,z cj y ’
mngRiihyisgsraeRsaofserr abHEgN sdnekitlreatsikrdindr anedsacdyl oxazolyl,
pmmblr@zalﬁbg@mﬁyy?l,%wk Azlﬁﬂb,zﬁw&%wwﬁgﬁﬂﬁ{:z,%kmkgal«lg%ﬁ%d_{gﬁlﬁ%ﬁ?fﬁﬁtﬁﬁ'yl,
cyclo yl,. cycloalkynyl and substituted cycloalkynyl. e term
PRI S D SR Atal o By LR S RN
quirndinyhighicaxatiomprise by, thiadiaiblde thiors selacied fyonaiatoogeand the
Pxygen and/or sulphur. Examples of heterocyclyl rings include piperidinyl,
piperazinyl, azepinyl, pyrrolidinyl, pyrazolidinyl, imidazolinyl,

~ imidazolidinyl, oxazolidinyl, isoxazolidinyl, 8 morpholinyl, thiazolidinyl,

A@QEQ@KQ@%{‘%J@%'%M@&MnQ'?(yxdégglﬁ%le, %%%%Xﬁégfg{ﬂnbrﬁnched, cyclic or

dihydropyranyl, tetrahydropyranyl, and thiomorp yl. As used herein,
aqleife HRfUIB{RE ARy P LIS fer alkampler allbravie hedrocuhbtardiseldwigch may

bEYPHSRh1aE Y ien SAUIRIRH. OhvaRSALYATEd e Lk 12 BYh Qt AR By Cs to Cia,
mg%/ed Ig?gf%;g Il;lfaCdslct:g lCm, more preferably Cs to C;. Where acyclic, the alkyl group is
preferably C; to Cyo, more preferably C; to Cs, more preferably methyl, ethyl, propyl (n-
propyl or isopropyl), butyl (n-butyl, isobutyl, sec-butyl or tertiary-butyl) or pentyl
(including n-pentyl and isopentyl), more preferably methyl. It will be appreciated
therefore that the term “alkyl” as used herein includes alkyl (branched or unbranched),
substituted alkyl (branched or unbranched), alkenyl (branched or unbranched),
substituted alkenyl (branched or unbranched), alkynyl (branched or unbranched),
substituted alkynyl (branched or unbranched), cycloalkyl, substituted cycloalkyl,

cycloalkenyl, substituted cycloalkenyl, cycloalkynyl and substituted cycloalkynyl.

The term “heterocyclyl” refers to a saturated or partly unsaturated 5- or 6-membered ring
which can comprise one, two or three atoms selected from nitrogen, oxygen and/or
sulphur. Examples of heterocyclyl rings include piperidinyl, piperazinyl, azepiny],

pyrrolidinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, oxazolidinyl, isoxazolidinyl,
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wherein said cyclic lower alkyl group is C3, C4, C5, C6, C7, C8, C9 or Clo,
preferably C3, C4, C5, C6 or C7; and wherein said acyclic lower alkyl
group is C1, C2, C3, C4, C5, C6 or C7, preferably C1, C2, C3, C4 such
as, for example, methyl, ethyl, propyl (R-propyl or isopropyl.) or butyl
(n-butyl, sec-butyl, isobutyl or tertiary-butyl). It will be appreciated 10
oRHRAF B oo Hed BRI AES e diy
tdRhAnERSTEr o1 anbrabsRasy|evenadiepytdlyanciatemdianehed),

lower alkynyl (branched or unbranched), cyclo loweralkyl, cycio
loweralkenyl and cycio loweralkynyi. The alkyl and aryl groups may be

AsubstittteehQribnsethstifoiad. ANhETensabstititechipesea binvdHedenaraiyanched,
be, for example, 1 to 3.substituents present, preferahly | substituent .

Bl s R, VO LIS B A A SEcathy saica

walkndinaryld arnlialkytée. glkstibstitptadCand.uasubstitlitecs (BeoyC supstitutédy C,

bsti yI); hal d-halogen-gontaini
oot 't“tﬁﬁ' i eré )Falé‘é’ﬁ%re%%c ower AT HOtH éé’,;ﬁ%!’&?%%f%?ggzﬁ or

as rao%ilﬁy .g. trifluoro yl); oXygen-containing’groups suc

Calguhisialply & ih{drExyIC2 Guhdvo kgriammipl(medruk by Progidrs ieepy! or
isgﬁ%)g}%ﬁg}é 'ﬁ'%” akauakd LAY, HASRYACEURS: 1t will be appreciated

e), ketones (e.g.”afkylcarbonyl, “alkylcarbonylalkyl,
thergioarrbAY DR EITAIKYRME BHI oty EapB dieyrandny edae dorsey alknhpbrapched or
uﬁﬁfmﬂfﬂl)“@{;%?v@%%&%d%} %ﬁ@ﬁ%@;%@@f%ﬂ@bw}mmd or

alkoxycarbonylalkyl, alkylcarbonyloxy, alkylcarbanyloxyalkyl), amides (e.qg.
U A LEIRYP WY o F Al SA chiseaipshiialkyl,
mono-or di- alkylaminocarbonylalkyl, arylaminocarbonyl), carbamates
e.qg,,alkoxycarponylamino,. arloxycarbgnylamino, aminocarbonylox
T SR AR RO B RoRy AR oS ARG R ated. ther
wil. genecaily- tow, dor abkrapieind catborbplinent presmyapndfioebih dryylstitnens.
nitrogen-containi roups such as amines (e.d..amino, 30 mono- ar
e S AR G STl
ardagkydyeugo sehaomikpldninsbstitfued phtairiryroups sudniashidtsted

o . e e :
b%%%hﬁ%ﬁﬁyg], a|k§}%§ %%?Qﬁ : 85%??3%%%&%%%?@?%%5&%%ya{rgﬁtﬁ|o

rERYSUMRRHLAN SUHEHY S ANARISEI Ry R RS PRSP L k518 Ul raYky 1),
h{td NRIRIACKSACHIERURS] RIRIRINREANR. 0! ALy, 32 IR {e Akl PRy,
heteroatom, (e.g. thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, -9-
S RN R e
alzeiialboly )50 beinydrtisolinylaikyiazoddiny hrivideaoiiaidy Dy sardlidiny |,
cz}r t(r)%h’ gartr fg;rc%g}ﬂyl), acid derivatives such as esters (e.g. alkoxycarbonyl,
alkoxycarbonylalkyl, alkylcarbonyloxy, alkylcarbonyloxyalkyl), amides (e.g.
aminocarbonyl, mono- or di-alkylaminocarbonyl, aminocarbonylalkyl, mono-or di-
alkylaminocarbonylalkyl, arylaminocarbonyl), carbamates (e.g. alkoxycarbonylamino,
arloxycarbonylamino, aminocarbonyloxy, mono-or di-alkylaminocarbonyloxy,
arylaminocarbonyloxy) and ureas (e.g. mono- or di- alkylaminocarbonylamino or
arylaminocarbonylamino); nitrogen-containing groups such as amines (e.g. amino,
mono- or di-alkylamino, aminoalkyl, mono- or di-alkylaminoalkyl), azides, nitriles (e.g.
cyano, cyanocalkyl), nitro; sulfur-containing groups such as thiols, thioethers, sulfoxides
and sulfones (e.g. alkylthio, alkylsulfinyl, alkylsulfonyl, alkylthioalkyl,
alkylsulfinylalkyl, alkylsulfonylalkyl, arylthio, arysulfinyl, arysulfonyl, arythicalkyl,
arylsulfinylalkyl, arylsulfonylalkyl); and heterocyclic groups containing one or more,

preferably one, heteroatom, (e.g. thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl,
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pyranyl, pyronyl, pyridyl, pyrazinyl, pyridazinyl, piperidyl,

hexahydroazepinyl, piperazinyl, morpholinyl, thianaphthyl, benzofyranyl,

isobenzofu anyl, indolyl, 5 oxyindolyl, isoindolyl, indazolyl, indolinyl,

7-azaindolyl, benzopyranyl, coumarinyk, 9socoumarinyl, quinolinyl,

isoquinolinyl, naphthridinyl, cinnolinyl, quinazoliryl, pyridopyridyl, =
thierelskasaiiAaiitosears iy crrafieray cHrofiarsiy isdrfomrhrzetidiny,
pPRtIRIARINY Rl biehivhe AGiIe RS Ayl GradpsITtaY e subitserhny,

or unsubstituted, preferably unsubstituted.. Where substituted, there will
PYRE Y BRY s i BRI BYS BYHSATRS B BrESshi X gremdiamspy L
pidbstiieninAphised heginafhe & benadtmanyinsabsnionexanmpied dikyl-O

oSS ST SR e AL RS g i
isexammpieinghejomniong akogugnolipsl, Aspiseddieybicintivditering tiedogimy1,

means, for.example, a fluorine, chlorin romine or iodine radi
P Ha R A A S e BT ARG 16 Ry
phddlavripbaodchidatio yidical. As used herein, the term "pharmaceutically

acceptable salt" means any pharmaceutically acceptable salt of the
compound of formula (). Salts may be prepared from pharmaceutically

The depeasi NorrasRicaRids aRbbEged MaImRY idatirianbly uRksog ted.
W@éﬁ@%f@@é@?t@%@%ﬁé%ﬁﬁ%, for @%ﬁﬁ}ﬂ@d%@@ubstﬁutents present,
_benzenesulfonic, benzoic, camphorsulfonic, citric, ethenesulfonic,
PEREHRYS A 8tRstiBiFAlc, fumaric, gluconic, glutamic, hippuric, hydrobromic,

hydrochloric, isethionic, lactic, maleic, malic, mandelic, rniethanesulfonic,

mucic,, nitric, axalic, pamoic, pantothenic, phosphoric, succinic, sulfuric,
BRSSO ST e ALSorTEARY IR et Iary BIarcile bgTians: for
efamplidcarydhGChloAdk bwdsabsdmiait phosphar ik sygeinicasutfgsetatitient groups
e nssanieacils Accopioblc bese sall duds kel metal (0.0

sodium, “potassium), alkaline €arth meta f()e.g.c cium, magnesium) and
aluminum salts. Compounds of formula | include pharmaceutically

ARCRERRNIS £Siprsfieraoh sn - Rharmacewicallaccerianle esi&iRe MES R She or

_that compounds of generaf formula (Ij may -10- be derivatized at
iofdinetiaAisry B8 o Aurriaerivhinvas fhiehnais capdisple B BoHeSrsfsHDLY 2
riaskdetheiparenkermpounds in vivo. Examples of such compounds
include physiologically acceptable and metabolically labile ester
derivatives, such as
As used herein, the term “pharmaceutically acceptable salt” means any pharmaceutically

acceptable salt of the compound of formula (I). Salts may be prepared from
pharmaceutically acceptable non-toxic acids and bases including inorganic and organic
acids and bases. Such acids include, for example, acetic, benzenesulfonic, benzoic,
camphorsulfonic, citric, ethenesulfonic, dichloroacetic, formic, fumaric, gluconic,
glutamic, hippuric, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic,
mandelic, methanesulfonic, mucic, nitric, oxalic, pamoic, pantothenic, phosphoric,
succinic, sulfuric, tartaric, oxalic, p-toluenesulfonic and the like. Particularly preferred
are fumaric, hydrochloric, hydrobromic, phosphoric, succinic, sulfuric and
methanesulfonic acids. Acceptable base salts include alkali metal (e.g. sodium,

potassium), alkaline earth metal (e.g. calcium, magnesium) and aluminum salts.

Compounds of formula I include pharmaceutically acceptable esters thereof.

"Pharmaceutically acceptable esters” means that compounds of general formula (I) may
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methoxymethyl esters, methylthiomethyl esters and pivaloyloxymethyl

esters. 5 Additionally, any physiologically acceptable equivalents of the

compounds of general formula (1), similar to the metabolically labile

esters, which are capable of producing-the - parent compounds of general

formula (I) in vivo, are within the scope of this invention. In more detalil,
beojeaiatipsie AHa R rbEouRe AR IR tclesiaiivasavdirh ot AeRpble1df
civarie 4 pabiersime SrenhYSrPongiouR ¢Rb. I asiarfiet skxamRIssuafis include

such esters are formate, acetate, propionate, butyrate, isobutyrate,
physinlagicolinatronsalls A restrbrlistdydabilk Nty Hindsbetate.
n@m@ﬁﬂsﬂ@loafsi@fmﬁi&hﬁ@ﬂ&ﬂyﬂﬁﬂr&t@fsm@aq:wmmyﬂeeﬁwbm@%ms
d can exist in .15 the form of optically pure enantigmers, mixtures
B R Y X 2 oa R A R A o e Fopapoands of eneral
fatimsier@nisomiarsontizturesholididBtésbiisenres swididsieseaiaineasfproducing the

pEASETalee on fiiures of diasterenisomertc racemates. The PICAIN 1 vention.
active forms can bé obtained for example By resolution o racemates,
by asymmetric synthesis or asymmetric chromatography

T{GREAMRLAEr3phy. ‘é’x‘ﬁ?l@, Ghyal, Qg&ﬁ@%g &Qb% Al H&%ﬁ{g@&'@%so&

embraces all of these forms: It will be appreciated, that the compoun

foyandad) foheigia ¢ thhydiosnssrrmesnths estanai-dkamplnevdsaslypstass are
féenRriRVide derivativie s Mdich-araCaRais Al CQaYereion Ragk toutiRRatestalerate

compound in vivo. Physiologically acceptable and metabolically labile 25
apb AR dBECHIRIRBPEEAHEDIe of producing the parent compounds of
general formula | in vivo are also within the scope of this invention.
according to formual 1, wherein R2 is

referred is_the compoun .
Cgm%ﬁﬁgb?éﬁéa%%‘f%g?‘é"rﬁ‘@d’ﬁ@%ﬁ&%@%ﬁ@ﬁ BErthg gy and can exist in
therforancheptididlogen; badatomwersalkidndeioheBamsmessadhels, ekaasyhmple,

having 1-3 pet roato Igctt?d fromNT, O.apd S, \fvgucl% u heteroaryl se.~~
T4y be ursubstithted or substituted with halogen of lower alkyT.
diiNte(SHR)TEHE FMEIBH L JOQTHE e\ ARSI mbH¢(BEI2)AECH IO BB ally
achd (s HRNGRIRIORGHEY e MMCHPH SIS G C I M nmetric

-NH(CH2)10(CH2).CHS3,
synthesis or asymmetric chromatography (chromatography with a chiral adsorbents or

eluant). The invention embraces all of these forms.

It will be appreciated, that the compounds of general formula I in this invention may be
derivatized at functional groups to provide derivatives which are capable of conversion
back to the parent compound in vivo. Physiologically acceptable and metabolically labile
derivatives, which are capable of producing the parent compounds of general formula I in

vivo are also within the scope of this invention.

Preferred is the compound according to formual 1, wherein
R, is unsubstituted adamantane; and
R; is lower alkyL branched or unbranched, halogen, halo-lower alkyl, 3- to
8-membered heteroaryl having 1-3 heteroatoms selected from N, O and S, which
may be unsubstituted or substituted with halogen or lower alkyl,
-NH(CH;),OH,
-NH(CH,),OCH3, -NHCH(CHj),, -NH(CH,),CH3OH,

-NH(CH3)(CH.),OCHs,
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-N(CH1CH3)2, -(CH2)nOH, -(C H2)nO(CH2)1CHS3, or a-3- to
R-membered monocyclic heterocycle with 1-3 hetero atoms selected from
N, 0 and S, which may be unsubstituted or substituted with lower alkyl,
hydroxy, 5 hydroxy phenyl, -(CH2)a-phenyl, -(CH2)10H or halogen.
Further preferred is the compound according to formull I, wherein R2 is

adam ani‘éfri(,{fﬂdjgﬁﬂ_ah@ﬂl,itm@éh@wmh&@énﬂﬁﬁfﬁﬂzam@mmﬂ@r
methangeeiigpylamines g9 g%é%jﬂgﬁfﬁl%}af @%hﬁdﬁcg?mem ered

unbranched, halogen, halo-lower alkyl, 3-to 8-merbered heteroary
having 1-3WégsdieRrscsateteavitbrir Nheteradismvisientadaydse N, O and S,

unsubstituteg-arsabstitueghwith
-NH(CH2)/10CH3%§?NHCH é*Hsfg@%ﬁ(%%%mﬁ%ﬁwﬁﬁ@ﬂM%,

_NH(CH3)di25y Blansl (Hompears) Se):-RB kDR Ema)OH,
-NH(CH2)nO(CH2)1CH3, -N(CH2CH3)2, -(CH2).0OH,
-(CH2)nO(CH2)"CH3, or a 3- o 8-membered monocyclic heterocycle with

FHERE PERE Sshis L6 (e e Wsha s Ot e STommmahl S FdMunsubstituted
or substitadechavitntowvdsatindd yic ooyir@Qyhyaienan phamd, acetylamino or
'(CHZ)ﬁPe'@{%R‘?Qsﬁﬁ?'?'@?&’or'?o%? logen. Also preferred is the compound
according to formula-, Wherein ‘R2 is unsubstituted adamantane; and R4

is loWeisaloytr biayicheahchadmiranthedhe (Cidee (CI D S)oyeladtioy), 3 26
bsii ' i lkyl.. halo-alkyl,
o O R S B R0 ana s.

-(CH2) dDEiare) Beginsasick3) o CHpshimtad 30t hatesmreieredadispect
of the pregentinvenation is the compound according to formula 1, wherein
R2 is adamantane substituted with hydroxy, halogien, amino, acetylamino

or metEHELiatdRGEmiRHSAI ClRg KObkanched or
unbrangigdcHOHZM, (¢34 5)eycioalkyl, unsubstituted or substituted

It DY SRR A D Y QR R e OB, ~NH(CHL),0(CHa)CH,
-N(CH:CHz)», -(CH,),OH, -(CH;)nO(CH,),CHj3, or a 3- to 8-membered
monocyclic heterocycle with 1-3 hetero atoms selected from N, O and S, |
which may be unsubstituted or substituted with lower alkyl, hydroxy,
hydroxy phenyl, -(CH,),-phenyl, -(CH,),OH or halogen.

Also preferred is the compound according to formula I, wherein

R, is unsubstituted adamantane; and

R4 1s lower alkyl, branched or unbranched, -(CH2)m-(C3-Cs)cycloalkyl,
unsubstituted or substituted with hydroxy or lower alkyl, halo-alkyl,
hydroxyalkyl,
~(CH2),0(CH2):CH;, -(CH2):O0(CH2),0(CH2).CH3, -(CH,),0C(CHs); or
-CH(CH3)»(CH3),0OH.

Another preferred aspect of the present invention is the compound according to

formula I, wherein

R; is adamantane substituted with hydroxy, halogen, amino, acetylamino or

methane sulfonylamino; and
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hydroxyalkyl, (CH2)1O(CH2)1CH3, -(CH2)" O(CH2)pO(CH2)1CH3,
-(CH22).0C(CH3)3 or 5 -CH(CH3)2(CH2)nOH. Another preferred aspect
of the present invention is the compound of formual I, wherein R2 is
trans-hydroxy adamantane. 10 Further piéferred is the compound of
formual I, wherein R3 is a trifluoromethyl group. Another preferred aspect

is th&kesnipenaladcbramsged FormbranchederélHRB € a-Gyeazbigkiriazole,

piperidipgspyrieiding audreaeuan ety RiResiding. 1DGRZ YR ngeﬁ%nﬁkﬁ
hydroxypyrrolidine, tert-butyl pyrrolldlne hydroxyethyl piperazine
hydroxéﬁl‘ﬂf@ﬁd Y'or thiomorpholine group. Preferred is the compound

accord'r(mmm@'omerm%my@@@@mmeﬂc@ﬁ%ocmm)s or
-CH(CH g: i % -CF3 or -(C 2)nCF3 group, wherein nis 1 or
2. 20 F e compound according to formula I, wherein

R5is a trifluoromethyl group Also preferred is the compound according

to for, sel cte . .

Me tﬁg(/n %l pyr F g/r]e ﬁS%y rta%% }ée ég{:eg%l&w%ng@% 1s the compound of formual I,
whetprd M xys adaamapdao2-ydpmandere . trans-

[-Methyl-5-pyrrol-I-yl-1H-pyrazole-4-carboxylic acid

(5-hydroxy-adamantan-2-yl)- arnide; 2'-Methyl-2'H-[

1,3'|bipyhazpigfertashib tesierapidadiaffarnanld,wderce;R; is a trifluoromethyl
OMgfhyl -5-trifluoromethyl-1 H-pyrazole-4-carboxylic acid

adamantan-2-ylamide; 30 5-Chloro-I-methyl-1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide;

tert-Budther thiftaaremeshod: M ezt tnaalRdriliceasi®ormua I, wherein Rs is a
antan-2-ylamide; -13- tran

d
P?%%%g]éu&%@{?ﬁma?%@ﬁaﬁyi*irpawa%olwd&oeéfmsstw@oa)aada?ﬁrd@néaglplpevazme,

hym&pyme&dmm@émmﬂyybw@yﬁmlﬁﬁr@a%wl@@@&ﬁi@ﬂ%mxyplpendme
I 2 H 1,3"|bipyrazolyl-4'-carboxylic acid

O?@ hylgrcl)g AGSmAntEn-2- -yl)- amide; 5
5-Chloro-I-methyl-3-trifluoromethyl-IH- pyrazole -4-carboxylic acid

adamapian-2r yjami qg !a% dim -pyrazole-4-carboxylic
acid adamantgn 5 lf r%%gch cor % {0 F ui L YOI Ry is"acyclopropyl,
tert-butyl, CH(CHg)zCHzOH methyl, -CF3 or —«(CH»)nCF; group, wherem nis 1 or?2.

Further preferred is the compound according to formula I, wherein Rs is a

trifluoromethyl group.

Also preferred is the compound according to formula I, selected from

Methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide;

trans-1-Methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-

amide;

2'-Methyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid adamantan-2-ylamide;
Methyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
5-Chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
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Cyclopropyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid
adamantan-2-ylamide;
Cyclopropyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2- 10 yl)-amide; 13 -
Methyl-5-(4-methyl-piperazin-1-yl)-IH-pyrazole-4-carboxylic acid
tragammdﬁuwlﬁéﬁit%@romethyl-1H-pyrazole-4-carboxylic acid amide
5-(2-Hydroxy-ethylamino)-1-methyl-IH-pyrazole-4-carboxylic acid
ciddareartani2s yiemienkdhyl- 1H-pyrazole-4-carboxylic acid amide;
Methyl-5-[1,2,4]triazol-1-yl-IH-pyrazole-4-carboxylic acid
trgrg%%’g%m&r%‘r@};@%%ﬁﬁ%ﬁR‘-E‘E&’ iYLl pyTRzole d-caroxvIic » vi)-
aBi@sHydroxy-pyrrolidin-1-yl)-1-methyl-IH-pyrazole-4-carboxylic acid
adamantan-2- ylamide;
setforvdraeynpiperidind rybeknget by b iapyiaz0igrds<3iranliaasithntan-2-
adamantan-2- 20 ylamide;
y]Sl-rf’(‘él-fﬁlydroxy-ethyl)-methyl-amino]-l-methyl-lH-pyrazole-4-carboxylic acid
adamantan-2-ylamide;

S B 2okydixiyapriyHaRippede tnetiopibxylirazatead acartyaxylicyhaidde;;
adamantan-2- ylamide; 25 :
cViesby; Wfﬁhgg%ﬁié’ﬂh?-' P PIes e CRRMMIARCGd adamantan-2-ylamide;

adamantan-2-ylamide; - 14-
o ) DS A PYREOIS SO camantanc
yB-d8aideopylamino-l-methyl-]H-pyrazole-4-carboxylic acid
adamantan-2-ylamide; Methyl-5-piperidin-I-yl-iH-pyrazole-4-carboxylic
. viamide: o
S U YL ) Bopymazglrobony i agd adammantanc 2
ylagaggantan-2-ylamide; '
5-(4-Benzyl-piperazin-1-yl)-1-methyl-1H-pyrazole-4-carboxylic acid
5-aamanian-ethylauste: 1-methyl- 1H-pyrazole-4-carboxylic acid adamantan-2-
15‘-8&5 -3-Hydroxy-pyrrohdin-l-yl)-1-methyl-IH-pyrazoie-4-carboxylic acid
Y'§ antan-2- 10 ylamide;
5-Diethylamino-I-methyl-1H-pyrazole-4-carboxylic acid
Mgthaih éﬁﬂaﬁ,@iﬁmld]eyl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
tert-Butyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid
MR Map Aoz Mige] H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
5-[4-(2-Hydroxy-ethyl)-piperazin-1-yl]-I-methyl-1H-pyrazole-4-carboxylic
5-?§—Ilqudroxy—pyrro]jdin—1-y1)- 1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;

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

ylamide;

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

adamantan-2-ylamide;

5-(2-Hydroxy-propylamino)-1-methyl- 1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;

Methyl-5-morpholin-4-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;



adamantanylamide; 15
5-[(2-Methoxy-ethyl)-methyl-amino]-1-methyl-IH-pyrazole-4-carboxylic
acid adamantan-2-ylamide; 2'-tert-Butyl-""H-[ 1,3']bipyrazolyl-4'-carboxylic
acid adamantan-2-ylamide; trans- -14-
I-tert-Butyl-5-chloro-IH-pyrazole-4-carboxylic acid
5(&-yatnapatariemian-2-ynethpidd- porazole-4-carboxylic acid adamantan-2-
yHA 362 -tert-Butyl-2'H-[1,3"|bipyrazolyl-4'-carboxylic acid
(5 hydroxy-adamantan-2-yl)- amide;
tert Butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan 2- ide;
S LRy ARy G R By HoMeRAza. 91? % ‘)%é’ mide;
adamantan-2- ylamide; 25
MetlBiitylipefitliny troxy Ebipgrdirie 14 ydpabeixplicazottad apaatioxylicy komde ;
adamantan-2- ylamide; -15-

SQZPA‘IZEH?JHIME@}]W té?xklﬁinpyf%(ﬂ%tﬁ?[kl%)ﬂs&ﬁ%lﬁ -4-carboxylic acid

adamantan-2-ylatni
aqABHYRE- b@%ﬁﬁmolln 4-yl-IH-pyrazole-4-carboxylic acid
- adamantan-2-ylamide; tert-Butyl-5-piperidin-1-yl-1H-pyrazole-4-carboxylic
SadiBedahpipanz2zylayhide nteang- 1 H-pyrazole-4-carboxylic acid adamantan-2-
J-LleA_rLti-ebeutyl-S-trifluoromethyl-lH-pyrazole-4-carboxy|ic acid
-fluoro-adamantan- 5 2- -yl)-amide; trans-N-(4-Amino-adamantan-
l-yl)-acetamide; trans-N-(4-Amino-adamantan- |-yl)-methanesulfonamide;
Dtkm&ymﬂwpmq%wpyn&amylrlé&m@ﬁwkécmmoxyhc acid adamantan-2-
@fﬁg@tylammo -adamantan-2- yl)-amide; 10 trans-I-tert-Butyl
5 chloro-IH- pyrazole -4-carboxylic aC|d (5 acetylamlno -adamantan-2-

R R B

I-tert-Butyl-5- trlfluoromethyl -IH-pyrazole-4-carboxylic aC|d (5-acetylamino-
ter6Butshfapyaredyt) lawlidél-pyrazole-4-carboxylic acid adamantan-2-ylamide;
trans-1-tert-Butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-

5 methanesfe Ryl Mippadamaniant 2ndhmide s transte Ao Byl i

. (ildg,l ; tp};y?az%yle4 -carboxylic acid (5-acetylamino-adamantan-2-

~ 5-[(2-Methoxy-ethyl)-methyl-amino]-1-methyl- 1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide;
2'-tert-Butyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid adarnantan-2-ylamide;

trans-1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-

amide;

trans-2'-tert-Butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)-

amide;
tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

tert-Butyl-5-(3-hydroxy-pyrrolidin- 1-yl)- 1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;

tert-Butyl-5-(4-hydroxy-piperidin-1-yl)- 1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;
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yl)-amide; 20 trans- 2'-tert-Butyl-2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid
(5-methanesulfonylamino- adamantan-2-yl)-amide; trans-]
-Methyl-5-piperidin-I-yl-IH-pyrazole-4-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide; trans -2'-Methy[t2'H- [.
1,3"bipyrazolyl-4'-carboxylic acid (5-methanesulfonylamino- 25
5 mhﬂaﬁlg_ﬂ)emd&{—py@zo1e-4—carboxylic acid adamantan-2-ylamide;
trans-I-tert-Butyl-5-methyl-IH-pyrazole-4-carboxylic acid
Métdraxadaphanian-Zryi yigdeidransrboxylic acid adamantan-2-ylamide;
I-tert-Butyl-5-ethoxymethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
damantan:-2-yl)-amide; 5 trans- S .
S e B e s e i
adamantan-2-yl)-amide; trans- o
trppsri-BatyRE Y nvathyrBsids 1 Blynraeepy fasyleeavdis ety ciiqae gdamantan-
28grhfagno-adamantan-2-yl)-amide; trans-
I-tert-Butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid
5- xy- 10 adamantan-2-yl)-amide;,
t?%ﬁg%@%%ﬁ?ﬁ&%ﬁ&%?gﬂ] )b%/cr%t%o éif-’4-carboxylic acid
(5-hydroxy-adarantan-2- yl)-amide;

traemd-24@ymiohesdaneptdn- 3 dinyikeangsatiearpusslic acid
(5-hydroxy-adamantan-2- yl)-amide; 15

trHiRNS-MEethiarotrquclobexid Py 1A Zate A yaRy ReMYC @@ lamino-adamantan-2-
5-acetylamino-adamantan- 2-yl)-amide;

YHARES: Cyclohexyl-2'H-[1,3bipyrazolyl-4'-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide; trans-2'-(Tetrahydro-pyran-4-yl)-2'H-[

trdnS oipyrdnoitatcbamvokidio wer (5 Ayaioxsy 20 addmantglayip-adidentan-2-

yl?—% -5-Chloro-I-cyclopentyl-IH-pyrazole-4-carboxylic acid
5-hydroxy-adamantan-2- yl)-amide; trans-
2'-Cyclopentyl-2'H-[1,3'}bipyrazolyl-4'-carboxylic acid .

tr@§h ﬂ?g)@_lgaj]aﬁﬁ [t -Wg%fhcarboxy ic acid (5-methanesulfonylamino-

adamantan-2-yl)-amide;

trans- 1 -tert-Butyl-5-trifluoromethyl- 1 H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-

methanesulfonylamino-adamantan-2-yl)-amide;

trans-2'-tert-Butyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-acetylamino-adamantan-2-
yl)-amide; ‘

trans-2'-tert-Butyl-2'H-[1,3"Tbipyrazolyl-4'-carboxylic acid (5-methanesulfonylamino-

adamantan-2-yl)-amide;

trans- 1-Methyl-5-piperidin-1-yl- 1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;

trans-2'-Methyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid (5-methanesulfonylamino-

adamantan-2-yl)-amide;
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25 trans-2'-Cyclopentyl-2'H-[1,3'|bipyrazolyl-4'-carboxylic acid
(5-acetyamino- adamantan-2-yl)-amide; 17-
trans-5-Chloro-I-(cis-4-Hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic acid
(5- hydroxy-adamantan-2-yl)-amide; - 16 -
trans-2'-(cis-4-Hydroxy-cyclohexyl)-2'H-[ 1,3'|bipyrazolyl-4'-carboxylic acid
ti@shiythoyusdaiantar-2H-pyearide 45cahasylic acid (S-hydroxy-adamantan-2-yl)-
aJ]m@é/clopentyl -5-trifluoromethyl-1H-pyrazoie-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide; trans-
A gggg&; .t“.gﬁgggg%% Ry Rzt Sarb e a8y Sapeeeyy

altansniafcisyd-Hyddexy-cyclohexyl)-5-trifluoromethyl-IH-pyrazole-4-carboxy
lic acid (5- 10 hydroxy-adamantan-2-yl)-amide;

uf c§a§g%§¥ly drox@é&gﬁ%&;ﬁ#ﬂ‘g}_ }%‘1‘8@@&?}5@%&5'518}’5?5 AEATRRIRR -

agaapenn2-ietioideethyl)-2'H-[1, BJblpyrazonI 4'-carboxylic
acid(5-hydroxy- adamantan-2-yl-amide; 15

tlAnS-lef2BvigIhnXyaituhyBitiftusemetivirthpriaaele-duarbary isiack

% ydroxy a]\(;Tldamantﬁ]- -yl)-amide;
AHSBIG AGHRER Y1) -21$8: 3 bipyrazolyl-4'-carboxylic

acid(5-acetylamino- adamantan-2-yl-amide;
tmé-mr[zs@zynﬂétm@dymisw@ahlyﬂ IHH-Bibiprizad oiyibexyhrbogli6-hydroxy-
2 65,29 é';\damantan -2-yl)-amide;

trans-I-(2-tert- Butoxyethyl) -5- trlfluoromethyl -|IH-pyrazo]e-4-carboxylic acid

droxy-adamantan-2- 3{%
trﬁ%%éy -Shiat el PRy m&ze‘mfpﬁ?é%w 2ekHboIfE Heicpdamantan-2-

ylPalyidegxy- adamantan-2-yl)-amide; 25
trans-2'- (3 Methoxypropyl)-2'H-[1, 3]bipyrazo|y| 4'-carboxylic acid

5-ace a no- % )
BRSBTS oA S g domantan2
yJ(Banydcoxy- adamantan 2-yl)-amide;

trans-5-Chloro-1-cyclohexyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-

2-yl)-amide;

trans-2’-Cyclohexyl-2’H-[1,3”]bipyrazolyl-4’-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;

~ trans-2"-(Tetrahydro-pyran-4-yl)-2"H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-5-Chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide;

trans-2’-Cyclopentyl-2"H-[1,3"]bipyrazolyl-4’-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide;

trans-2°-Cyclopentyl-2"H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-acetyamino-

adamantan-2-yl)-amide;
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trans-5-Chloro 1-cyclopropyl -1H-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2- yl)-amide; 5 trans-2'
Cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid
(5-hydroxy-adamantan-2- yl)-amide; trans74-Chloro-2'-cyclopropyl-2'H-|
1,3bipyrazolyl-4'-carboxylic acid (5-hydroxy- adamantan-2-yl)-amide;
tiganS-COlipopropyimethgtoayriiedebereimliH- pyzeelé-dadarhdioticidc it
%@ﬂa&sﬂ%élm%ﬁ’tﬁg@@fﬂ}n&ﬁﬁa% :yl)-amide;
rans-I-(2-Hydroxy-1,1-dimethyl- ethyl) 5 -trifluoromethyl-IH-pyrazole-4-carbo
ac:ld grroxy ad antan amlde trans-
B B ey GORR TPy TeLb A AIRE i -carborylic acid 5-
hgﬂfbxgrwwaﬂmn%ganaﬁnylé -amide; 15 trans-
I-Cyclobutyl-5-trifluoromethy]. 1H-pyrazole-4-carboxylic acid (5-hydroxy-
e SRy el gt (-hydrony-
a@%%éwa%rﬁﬁoara@amantan 2-yl)-amide;
trans-5-Chloro-I-cyclobutyl-IH-pyrazole-4-carboxylic acid
n@me@gﬂaans@yaeadmma@ma&@ YDEPiaEs 1-ansabdx Y EIORUBY [ 2idroxy-
%fgﬂ%“g‘%[g oév arboxyllc acid (5-acetylamino-adamantan- 2-yl)-amide;
et -methyl -2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide; 25
treveind-Eisett iBudyddeolyidadnrbE D 3 Bipyremotiiil 1Eapyoaadie-dedrboxylic acid (5-
h§§:9¥ r%m%g rhI%JMQ -amide; 19- trans-4-Bromo-2'-tert-butyl-2'H-[
1,3|bipyrazolyl-4'-carboxylic ‘acid (5-hydroxy- adamantan-2-yl)-amide;
trans-2'-tert- Butyl -4-chloro-2'H-[1,3']bipyrazolyl-4'- carboxyllc acid
tregsaké{%ﬁqmgym gp{%ﬂhg)?@-gﬁﬁ cgomefh 1-1H-pyrazole-4-carboxylic acid

(Ireydrdk - hinraaAtayclehuiidE-[ 1,3'bipyrazolyl-4'-carboxylic acid

(5-acetylamino- adamantan-2-yl)-amide; trans-2'-Cyclopropyl-"H-[
trA'n:s3 B)J&( r%?%x@eﬁ%ﬁ%%ﬂc[ﬁgﬁlb %y%gzeg}l/y?ml -carboxylic acid(5-hydroxy-

adamantan-2-yl-amide;

trans-1-(2-Methoxyethyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-hydroxy-

~ adamantan-2-yl)-amide;

trans-2’-(2-Methoxyethyl)-2"H-[1,3’Jbipyrazolyl-4’-carboxylic acid(5-acetylamino-

adamantan-2-yl-amide;

trans-2°-[2-(2-Methoxyethoxy)-ethyl]-2°H-[1,3’]bipryazolyl-4’-carboxylic acid (5-
hydroxyadamantan-2-yl)-amide;

trans-1-(2-tert-Butoxyethyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-2°-(3-Methoxypropyl)-2’H-[1,3’Jbipyrazolyl-4- ‘carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-2°-(3-Methoxypropyl)-2’H-[1,3"]bipyrazolyl-4’-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;
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adamantan-2-yl)-amide; trans-
4-Chloro-2'-cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid

. (5-acetylamino- 10 adamantan-2-yl)-amide and trans-

4-Chloro-2'-(2-methoxy-ethyl)-2'H-[ 1,34 8#®yrazolyl-4'-carboxylic acid(5-
acetylamino-adamantan-2-yi)-arnide. Further preferred is the compound
trgpedrdig eI serose thito hhl-pyrazole-4-carboxylic acid (5-hydroxy-

ali@RsndiHerbulyidd-[1,3bipyrazolyl--4'-carboxylic acid
(5-hydroxy-adamantan-2-yl)- 15 amide;

tr%%?%i%ﬁﬁg:ot %E%}]Hp_ _%ﬁéﬁ?ﬁ%&%@%ﬁgggﬂg acid (5-hydroxy-adamantan-2-

yiyamsidemethyl-5-pyrrol-l-yl-IH-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2- yl)-amide; 20

ik bld b i Pipyiaz }5%5‘28{%’92@/9&6‘8&1?9é’éﬂ%{B‘ﬂPy‘%&?@&%ﬁiantan-z-
1-methyl-5-trifludromethyl-IH-pyrazole-4-carboxylic aci

Yhoapidtitan-2-ylamide; trans- |
I-tert-butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-hydroxy-

trafiamaniare 2 yyalowdep @io'H-[ 1,3 Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-

a'-teghgggyi-ﬁ-lg_iﬂuo({qmethyl-lH-pyrazole-4-carboxy|ic acid

(zg%y roxy-% afiantan- 25 2-yl)-amide; trans-2'-methyl-2'H-[
1,3bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)- amide;

 trangyliopeb OB RIBFGaTHNOF Dy bidlApsratdsylicabiorylic acid (S-hydroxy-

a&éf&)fgggxy-@?i@mﬁiygn- 2-yl)-amide; 30 2"-tert-butyl-2'H-|

1,3bipyraZzolyl-4'-carboxylic acid adamantan-2-ylamide; and

1-tert-hutyl-5-chlorq-1H-pyrazole-4-carboxylic aci L
tr?ﬁh%/’ﬁd%’-i&é?ﬁ e sl -ﬁ!ﬁa\m&y}a&ma&g&éﬁ&%ym acid
(Shpdpoxyddaccarding @ faridi |, wherein said compound is selected

from the group consisting of 5 trans-

_tert- - “lH-= -4- xylic acid. (5- iRO-

tré%%%ﬁﬁ@ﬁ%é%%%@!ﬁ%ﬁﬁ-éy?%’f%l&?o%yﬁ?c JERIYAMIAxy-adamantan-

2yhnarpdesrt-Butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide; 10

trans-1-Cyclobutyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-1-Cyclobutyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;

trans-5-Chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid (S—acetylamind-adamantan-

2-yl)-amide;

trans-2'-Cyclobutyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-acetylamino-adamantan-
2-yl)-amide;

trans-2'-tert-Butyl-4-methyl-2'H-[1,3'bipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-2'-tert-Butyl-4-chloro-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;
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trans-2'-tent-Butyl-2'H-[1,3'|bipyrazolyl-4'-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-amide; trans-
I-tert-Butyl-5-ethoxymethyl-IH-pyrazole-4-carboxylic acid (5 hydroxy- 15
adamantan-2-yl)-amide; trans- -19-

-tert-Butyl-5-methoxymet E%/,l@lH zole 4-carboxylic acid (5-

traBeEtyIRNME-AdeRdmah 2oy L ah RiByr Zp trirscarboxylic acid (S-hydroxy-

add8tiBUY-SH{Snmigthyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5
acetylamlno -adamantan-2-yl)-amide; trans-

tegt Butyl-5- r0| 2&‘ razo 4 -ca rbox

ysd’ro'ﬁc/rta nﬁggﬁtan ?%3% c(i)é]@é rans: % %&y‘f icl—iy[zg aceyammo“

adaBiimpyrazalykdirdarboxylic acid (5-hydroxy- adamantan-2-yi)-amide;
trans-2'-Cyclohexyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino-

tralsademppian:ds )Sli))’ﬁm?H [1,3']bi Xrazolyl -4'-carboxylic acid (5-acetylamino-
trans-2'- (Tetrahydro pyran-4-yi)-2 HI[) 3'lbipyrazolyl-4'-carboxylic acid (5-

adamesiaRaddhhaRgs:2-yl)-amide; 35 trans-2'-Cyclopentyl-2'H-|
1,3"bipyrazolyl-4'-carboxylic acid (5-hydroxy- adamantan-2-yl)-amide;
truang-ZyCyglionente IR H-3 113 bipyoadohledriearaxydiicl @Sidohydaatyamino-
agangL ar;lt ﬁ%ﬁm{mde 40 trans-2'-(cis-4-Hydroxy-cyclohexyl)-2'H-[
glfb carboxylic acid (5- hydroxy-adamantan-2-yi)-amide;
trans-I- (CIS -4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxy

traps44-GhlarGhydednreridm aidm Abjpyeteedd-4 -carboxylic acid (5-acetylamino-

a&EﬁﬁL?n{a(ﬁrQ"\gl YAkl axy-cyclohexyl)-5-trifluoromethyl-IH-pyrazole-4-carbo
xylic acid (5-hydroxy-adamantan-2-yl)-amide; -21-

trg%gsév i F8>%1/; oéﬁ%?%gﬁ%gﬁﬁ'%r Ol lézltlzg?yrlk—)g‘z(é/zliir%oxylic acid(5-

ad(ieaylsrﬂﬁ(a-MammxyetDyjr))S&mﬁdieoromethyl IH-pyrazole-4-carboxylic acid
5-

Further preferred is the compound according to formula I, selected from
trans-2'-tert-butyl-2'H-[1,3"Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)-
amide;
1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-
amide;
trans-1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide;
2'-methyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide;
1-methyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
trans-1-tert-butyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;
cis-1-tert-butyl-5-trifluoromethyl- 1 H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-
2-yD)-amide;
trans-2'-methyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)-
amide;
1-cyclopropyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-
2-yb)-amide;
2'-tert-butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide; and
1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide.
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5 hydroxy-adamantan-2-yl)-amide; trans-2'-(2-Methoxyethyl)-2'H-[
1,3"bipyrazolyl-4'-carboxylic acid(5- acetylamino-adamantan-2-yl-amide;
10 trans-2'-(3 Methoxypropyl)-2'H-[ 1,3"]bipyrazolyl-4-"carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide; trar$-2'-(3 Methoxypropyl)-2'H-[
1,3bipyrazolyl-4'-carboxylic acid (5- acetylamino-adamantan-2-yl)-amide;
15 trans- I-Cyclopropyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid

(5-hydromy: sy} aRdanHARR: 2ed M@ to formula I, wherein said
1-cyclopropyl-1H- g)r% azole 4-carboxylic acid (5- hyd?oxy- 20

RIB R E9P QRSSHRS Y- 2'H-
1,3bipyrazolyl-4'-carboxylic acid (5-hydroxy- adamantan-2-yi)-amide; 25
trangréné:hlosa-Bueycprogl- 2HH i lipyrezokyk-vircaskiosdyliestgignino-
(5-hydzexynt adambprtand2:yl)-amide;
trans-I-Cyclopropyimethyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid
(5- hyavoy-adaBraptarH2EY) - Bipgez80 rélnstboxylic acid (5-acetylamino-
-(2-Hyairoyat; 2-sljrethgbethyl)-5-trifluoromethyl-1 H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide;

trangrimer-Beny Byl bhtdpyibiHypyzaloté: ﬁaébﬁmkylﬁﬁdcﬁél (5-hydroxy-
35 aaatharesanionylpaintedamprian-2-yl)-amide;
I-Cyclobutyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-hydroxy-
adaffi tgr_yﬁﬁgf,ﬂ]éeaﬂg@cﬁf@q yl-lH pyrazole-4-carboxylic acid (5- hydroxy—
|-CyRfBERAYas- W@thyl IH- pyrazole -4-carboxylic acid (5-
acetylamino- adamantan 2- yl) amid

ran&&1& grs-Peir %ﬂéﬂﬁm ke Bliccatiddmino-
%ﬁﬂ&#@@ﬁ%ﬂ&% wa ‘?t[ans yel d e

bUtytliganls_ ;eﬁ-ﬁjutgyga@) lele ?s)éjclgzgﬁlgj-}(% ??—Ft }If?zpzwfe 4-carboxylic acid (5-
acetylamino-adamantan-2- yl) -amide;

trans-1-tert-Butyl-5-(5-chloro-isoxazol-3-yl)- 1H-pyrazole-4- carboxyhc acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-2’-Cyclohexyl-2"H-[1,3’Jbipyrazolyl-4’-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2’-Cyclohexyl-2 H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2’-(Tetrahydro-pyran-4-yl)-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-2’-Cyclopentyl-2"H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2’-Cyclopentyl-2"H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-acetyamino-
adamantan-2-yl)-amide;

trans-2’-(cis-4-Hydroxy-cyclohexyl)-2"H-[1,3"]bipyrazolyl-4’-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-1-(cis-4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide;

trans-1-(trans-4-Hydroxy-cyclohexyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide;
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adamantan-2-yl)-amide; trans-2'-tent-Butyl-4-methyl-2'H-[
1,3'bipyrazolyl-4'-carboxylic acid (5-hydroxy- 50 adamantan-2-yl)-amide;

-22- trans-2'-ten-Butyl-4-chloro-2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide; trarisl-2'-tent-Butyl-4-chloro-2'H-[
1,3"bipyrazolyl-4'-carboxylic acid (5- 5

acetp‘[glﬁqfﬁ& aﬁ@(ﬁ %)Zélﬁ’nﬁé ‘Abigyrazolyl-4’-carboxylic acid(5-hydroxy-
tranSSROMIGH-2 YewabiRity-2'H-[1,3bipyrazolyl-4'-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide. 10 Further preferred is a o
hadfEe e EBS B R Yhd gty srbamidc acid (5
amoBHTSRY ROMBSHEa¥Bortift to formula lot pharmaceutically

acceptablg, salis thereof, a ceutically acceptable carrier. Also
pref r?éﬂi?s“?ﬁ@%%%?%é&%@?&? ‘QE@&H&@%’ raer fsiRe step
of 1%C5(¥n%%f)éﬁnagm§%%’r' peUtiCATY effective amount of a compound

according~to a lto _a pati i d thereof. Eurther preferred j
e e
whic metho co??prlses administering an effective amount of a

com 1d> 20 ' rogHa . gﬁ?%r ferre et of the:
inve%ﬁ%gé%o?%&é& &gc{gg?q%ggﬁgr u aq{%?{u%%rgiﬁ) eérgré)legl; ically

active substance. Also prefefred are compounds according to formula | for

the prepatatioBIob-speicammRID IR HE eaient el NeHRRAICH§ QIR droxy-
25 sz@jgﬁ;ggs%%&g;a compour%@ accgigi;ngto formula 1 for theq ¥ Y
preparation of medicaments for the treatment of diabetes, obesity or

metahglicssyhtiaMec ferpesak BYHbegis0 lCompaynds Askorsipgitethe
Invemdiona@en23 2)-@ndeR, i Hydrolysis NR,Rs O O RORR; ;; OR4 +

~ R"NN.il, Nlii HNR.R~ Nr

trans-2'-Cyclopropyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-4-Chloro-2'-cyclopropyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-Cyclopropylmethyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-1-(2-Hydroxy-1,1-dimethyl-ethyl)-5-trifluoromethyl- 1H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-Cyclobutyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-Cyclobutyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (3-
acetylamino-adamantan-2-yl)-amide;

trans-5-Chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2-Cyclobutyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2'-tert-Butyl-4-methyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;
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NRsSNXRs RR 2345 RNHNHO OOO }I'~+(OR.R30"R3Rs
ORa XOR O X R/-'CI 2b 2c 2a Scheme 1 One general approach to the
synthesis of compounds of the invention is shown in 5 Scheme 1.
According to this process, a (3-keto-estepdf formula 2 is converted to a
compound of formula 3 where X represents dialkylamino (such as
dunéthyfasiigs) Beiplveckikoxy Tt deimttoryylafictherxiie @dliifElindroxy-
Cf fedrnsNais FeBex@ddwith. a hydrazine to give the compound of
formula 4. The ester protective group in the compound of formula 4 is
thenH8&edeEnBtha-fes %r&bwﬂpépamq%&&ﬁvémw 20h (-
amifE ST RIRRGrAaRRIRD -t Yivetide dédred compound of formula 1. The
reaction of 3 compound of formula 2 tg give a compound of formula 3 can
be ca‘ﬁ’ﬁé?“&'elaé?ﬁ '%%ﬁ%ﬂ%ﬁ%%ﬁ&{%l?e?w%ﬂf%wn‘ﬁ reaRBoxpliFafid (5-
exaipie, RS adgaanttre Xepidents dimethylamino, the compound

of formula 3 can be prepared by treating a compound of formula 2 with
N, N dintethyttdemedniide ghmetindaieialdmpesitien; sohipritisgchths giedbeally

tic hydrocarban (for example, toluene temperature between
o B R e PP R el Fsgpravre
sddis tbaredfinatiteal phraraesfticabyansitaidtaliewwassermann et al.
Tetrahedron Lett. 1984, 25, 3743-3746, in S. Gelin et al. Synthesis 1983,
566-568, and in J. Svete et al. Synthesis 1990, 70-72. In the case where
X refe drticanbiss thehehmictating fompiakolcdihasdeprepamting the step of
adkRAIGErh2Q aRmpeHch ] OHENI 2 WBIAT SERIBHRBIIMAS il o formula T to

presence of acetic anhydride at the reflux temperature. Examples of

2 AR dmaasH thrss¥faction can be found in the

Further preferred is a method for the treatment of diabetes, obesity or metabolic
syndrome, which method comprises administering an effective amount of a compound

according to formula L.

Another preferred aspect of the invention are compounds according to formula I

for use as therapeutically active substance.

Also preferred are compounds according to formula I for the preparation of

medicaments for the treatment of a metabolic disorder.

Preferred is the use of a compound according to formula I for the preparation of

medicaments for the treatment of diabetes, obesity or metabolic syndrome.

General Synthesis of Compounds According to the Invention
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literature, for example, in L. Claisen Liebigs Ann. Chem. 1897, 297, 1-18;
in L. Crombie et al. J. Chem. Soc. Perkin Trans. 11979, 464-471; in M. S.
S. Palanki et al. J. Med. Chem. 2000, 43, 3995-4004; and in. M. T.
Herrero et al. Tetrahedron 2002, 58, 8588 25 8589. 24- Another general
approach to the synthesis of intermediate 4 is also shown in Scheme 1. In
this method as repastech(PCT Int. Appl. 2003031820) Lvmgrsg X=X a
dlm%;:ﬁ:lmﬂc_),_ %g_dilglékccl)glu gjﬁllable 3-dipne hﬁa‘mtq@é_cryhc ?%}ét'\ﬁyf‘z
ggtertforamila 2b)’is geated with trlﬁuoroace’yeﬁghydnde in toluepe~r,
thereby generating &n intermediate represented 5 by formula 2e. }
Treatinent of the intePmediate offormula 2¢ with an alkyl hydrazine 1
generates compounds of general fexmula4. The reaction of the compound
of formula 3 with a hydrazine can be c¢drried out under a variety of
c@ndifions. Fo xgmple, the c nd of formula 3 can be reacted with a
bygff@zfrne br the_acid onr&glt of a hydrazine in an inert solvent
sich as an alcdhol (for example, ethanol). In the case where an acid
addijtion salt of the hydrazine is used, then the reaction is carried out in
the” adlditional p%lésence of a Base such as a tertiary alkylamine (for
example, triethylamine or diisopropylethylamine). The reaction is
S onvgniently carried out at a temperature between about -20C and about
—é@% Examples of conditions for this reaction can be found in the
literature, for example, in J. R. Beck et al. J. Heterocycl. Chem. 1987, 24,

OfFetta g R A U e T e N o R B
SdiemET. IhtcAphd w29 02843, 333-ketd - Stanudtimnetlag iy Soa 796652
cc%%goiﬁhﬁl oAk A BIRAL: s&\*esemaﬁgﬂn%ﬂé?%s&& 24 Qimatntantiflo) or

cleavage of a compound of formula 4 to the corresponding carboxylic
logeit abearsuclbas edipgrerdidstdiciasmswdtdrowaladdwisatedevith a

hﬂ&&ﬁﬁ&@@@@tﬁéﬁ%ﬁiﬁlﬂ@%@%ﬁﬁﬂ@i@.hﬁ%ee@é&” Gi%@r%@iﬁ?the
Groups in Organic Synthesis" [T. W. Greene and P. G. M. \7\/uts,.2nd

CORRAYAL SEARTTRHIA &5 SosTscIRevech e the-grsltin SREDRTYHE esiddpepupled with
anVdieiie RAfe presamsRYIR hy| Bvethy ddkhiesastippeanbeepnyeniert¥reaction of

effected reatin e compound with, one equivalent qof an alkali metal
o RSB S TS HyTRBHELS SR, GHEnTE S SF e
cdmyidtioxicitha peedesalil it rin hiyel poxifer exanpleitablbesolventhawck speesents
dirmléﬁuyrlgn(%{nﬁt{ﬁg \é%%‘;%{x%  {F %?%ﬂ?al’ cnacril & %Jergfp-ell-r%% %rat%ggt?ng a compound of

formula 2 with N,N-dimethylformamide dimethyl acetal in an inert solvent such as an

©

aromatic hydrocarbon (for example, toluene) at a temperature between about 50°C and
about 100°C. Examples of conditions for this reaction can be found in the literature, for
example, in H. H. Wassermann et al. Tetrahedron Lett. 1984, 25, 3743-3746, in S. Gelin
et al. Synthesis 1983, 566-568, and in J. Svete et al. Synthesis 1990, 70-72. In the case
where X represents ethoxy, the compound of formula 3 can be prepared by treating a
compound of formula 2 with triethylorthoformate in the presence of acetic anhydride at
the reflux temperature. Examples of conditions for this reaction can be found in the
literature, for example, in L. Claisen Liebigs Ann. Chem. 1897, 297, 1-18; in L. Crombie
et al. J. Chem. Soc. Perkin Trans. 1 1979, 464-471; in M. S. S. Palanki et al. J. Med.
Chem. 2000, 43, 3995-4004; and in M. T. Herrero et al. Tetrahedron 2002, 58, 8581-
8589.
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can be carried out at a temperature between about OC and about room
temperature, 30 preferably at about room temperature. As another
example, in the case where R4 resents group that can be cleaved under
acidic conditions, such as a tert-butyl grédp, the ester may be treated with
a strong inorganic acid, for example a hydrohalic acid such as hydrogen

ABRibATIEcarIH argeIr b ey Bhes StfigBrganiatadid 1beampie gcheme 1.

@ARIBAARM3 kaReERPERY it A8ish S UKD 3G T Tl reasaliK aciihanbiaeino,
like. The reaction 35 is conveniently carried out in the Eres nce of an inert d

C%F%?fﬁlwxﬂe"ﬁﬂ(’éﬁ%ﬁ‘&@%@ﬂﬂﬁm’&'&ﬁ{&}?ﬁé“} Syt aefé?ﬂsgvi% )is treate

whetWERRD @laoeti O rytitiab o tshent herpbyaienesatine fendbiyratedboeiteporrented
temperatyre. As a final (but not limiting) e le, in the. case re R4 .

Y RHERAR s TR LA B SRR Lo ety O A S ine

eavithathecdumhendondigortiidbtheitedt of the molecule is stable to such

conditions, the reaction 5 may be carried out by hydrogenation in the
presence of a noble metal catalyst such as palladium-on-carbon in the

Theasesttenciidheinempomdrmf(forrexad préthambardurslostrthbssastiedrly gpder a
VAR PQIRABIIRE IIHES ARG nﬂ@t:ge&srgeégbsﬁ@opﬁﬁaé%af{ Be cariRling 0f »

a carboxylic acid of structure 4 whe 4 represents hydrogen with an 10

hydrarmePEtheclaié MNRIRZEIREH A S EhaRiaer! tlnané sickiavan alcohol
(Hshgmathedsall naweate aneefardinan skillinihe pikeFotaxananicused,

the transformation can be carried out by reaction of a carboxylic acid of
thefp {RE ARG ST EFRE Pt b Wt A0 PE 6RO i PRSP Ak HetilatiaeY
alihareahsuel asanpastiviatedasiae, ovithiapapytaiofistiiel EhdHNRIRA dy
a corresponding acid addition salt (e.g., the hydrochloride salt) in 5
CHredEit ?'i?aﬁ'élgga'ls%uér?/t, AR negb%é%% nrar>16 é’r‘% ?g(rgﬁf’gsag \?v%%éire
Exvefikeonfitpedittminfpepiide atemistrybd freingdotiba itecanverfientiemple, in J.
carried out by treating the. carboxylicgcid.af - 4
R e A g e & e oo

HetkiRaR2 here. gfeAde dfténlapprapHake Baseh sueh BT Int. Appl. WO

6Hisopropylethylaming,a coUPIing-RASNt SHEN R 2002044133; in H. Shimotori et
O-(benzotnazol-l-gl)-l.I,3,3 20 tetramethyluronium hexafluorogzr(loéslfhate or
h 9

TGP0 AR theegadhdd abicrtishdl gt died SaE beiAllankd- 3 191-3193.

increases the rate of the reaction, such as 1- hydroxybenzotriazole or
L PRt P T e S SR Y, o
omeatyipyretichinaiaitid e tmpesateiEknetwesnt xbfieldbCoagahzbyut ieginy many
0 rgvggg %%g;%ﬂbﬁg%%r frrxf :‘(iﬁogllﬁcbv%@r%u&%onrp ?énaglecrgwyﬂ&eélst’e E%W.e@retpx?e and P.
G. M. Wuts, 2nd Edition, John Wiley & Sons, N.Y. 1991]. For example, in the case
where R, represents methyl or ethyl, the reaction can be conveniently effected by treating
the compound 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°C and about room temperature,
preferably at about room temperature. As another example, in the case where R4
represents a group that can be cleaved under acidic conditions, such as a tert-butyl group,
the ester may be treated with a strong inorganic acid, for example a hydrohalic acid such
as hydrogen chloride or hydrogen bromide, or a strong organic acid, for example a

halogenated alkane carboxylic acid such as trifluoroacetic acid and the like. The reaction

is conveniently carried out in the presence of an inert organic solvent (such as
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converting the carboxylic acid of formula 4 where R4 represents hydrogen
to an activated ester derivative, such as the N-hydroxysuccinimide ester,
and subsequently reacting this with the amine of structure HNRIR2 or a
corresponding acid addition salt. This reaktion sequence can be carried
out by reactin%; the carboxylic acid of formula 4 where R4 30 represents

dispdperyestions) NGy b EnsERIFRIBE VP eRe prasErcanst 2PeBLIRM tguarature,

pRsetay AN docdicyehemyearaeding darn apuinest Belkal ¥xempr, in the case
tetrahydrofuran at a temperature between about 0 C n%about room .
gﬁﬁféﬁ%%ﬂ%%%%%? w&wrﬁms@&@w ety with the

fiwitiitheranaine thf sisectyte FHNRDR2c0iais ceabis pondin g acidieatdittenraadtion
in the presence of a base, such as an organic base (e.g., -26-

Tl T TS iohan (e IO it Rl cauyst such s

psiddénhsuchaboiNiNtaimetieyiferoiamiderat@reunfooematpiepenaticrdol such as

e&@ﬁgﬁ%ﬁ?%&?&%ﬁ%@%ﬁ%ﬁﬁ%iQxﬁ?ﬂxﬁ]@}%éré r AR Be.gaued out using

o) ase e case where presents a polymer-bound
amino group. Following this approach, the compound of formula 2 is

THealRp i Naermyinidazele Aimetiv-ar el ARG RREMMEHRAYIE: with an

amine such as an aniline-functionalized cellulose derivative (for example,
2N SLRIEH Do Ryl atrRpdingeiLfsSE M Hickris thvasiapIe drgiRe methods well
kRSO bhe UBHARAAAREMn GREeh. Repeigbie, i BASRIGMAbA0aAME carried

apgiomtedatvarinuiretevhemh Xsrepteseatsdepelymii-houndnaniineictine
ey sl s DenaRTss e e someminel e
pexamcplef nssprapardly ab@iisr_rg[ageaw raaammmiestn:ﬁ igaboire vz_vfathlenown per
<IN o O e
carbsxatic 20l of GtRSNR Rwhere Bi BPIIseRINRRO RN MM RYyRIREhIoride of the
at¥mB 3f Nrfdtufe HNR R, in the presence of an appropriate base, such as :
diisopropylethylamine, a coupling agent such as O-(benzotriazol-1-y1)-1,1,3,3-
tetramethyluronium hexafluorophosphate or TSTU and in the optional additional
presence of a substance that increases the rate of the reaction, such as 1-
hydroxybenzotriazole or 1-hydroxy-7-azabenzotriazole, in an inert solvent, such as a
chlorinated hydrocarbon (e.g., dichloromethane) or N,N-dimethylformamide or N-
methylpyrrolidinone, at a temperature between about 0 °C and about room temperature,
preferably at about room temperature. Alternatively, the reaction can be carried out by
converting the carboxylic acid of formula 4 where Ry represents hydrogen to an activated
ester derivative, such as the N-hydroxysuccinimide ester, and subsequently reacting this
with the amine of structure HNR;R; or a corresponding acid addition salt. This reaction
sequence can be carried out by reacting the carboxylic acid of formula 4 where R4
represents hydrogen with N-hydroxysuccinimide in the presence of a coupling agent such
as N,N'-dicyclohexylcarbodiimide in an inert solvent such as tetrahydrofuran at a
temperature between about 0 °C and about room temperature. The resulting N-
hydroxysuccinimide ester is then treated with the amine of structure HNR;R; or a

corresponding acid addition salt, in the presence of a base, such as an organic base (e.g.,
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20 Scheme 2 A pyrazole-4-carboxamide of formula 1 for which R5 =
hydrogen can be prepared according to Scheme 2, where a
G3-keto-amide of formula 6 is converted to a compound of formula 7
where X represents dialkylamino (such aé dimethylamino) or lower-alkoxy
25 (such as ethoxy) and then the compound of formula 7 reacts with a

trigflyERiBct 6 TgRisPTe PesTRGURE® PIORR Ul L ITh & Hakigigisdeglvent such as

NCRIGRALMG RS anmdR & loding Asernapidiefe formula 7 can be carried
out using conditions that are well known in the art. For example, .ii _i

one case where X represents dimethylamino, the compound of formula 7

Tﬁanelaeu@ﬁe@@ﬁeﬁcewimlm&mpumda@icfwm@&mmhusmo solid- phase

-dimethylforma gmet | 30 acebtf:;‘\1él sn inert solvent su?ﬂ o thi
At Thydrerbe rﬁ & fﬁ]és fohgerRy at A tErApErSare e WeeﬁVm 18
a@hﬁuﬂﬁ@ﬁ‘e anechphout d0REmExaEhipteseiicontitibfis o thisiapedectionethyl acetal

f d l fi 7
o B DS SRS i U R R R B Tt B R BA or
e86nilkt13-amie;-iheAy Mulfanys GhoxgtcellTlescavddebrisLatilabeoran Iontosorb,
]%é%%cf‘ﬁaﬁé}ﬁ P RAREIR §h 3 JRVARRUPILRI &&éﬁ»s??uc%?slcénghor-

e case where X represents ethoxy, the compound of formula 7 can be

syfepisraeibipaatiern wbenipStirs N Y ndime hilfei mards Aokt FFERORIAES
alBhe €S8RCERf ACSTS ARSI IRALINS kefkix JerapritHES: pEygaﬁesz@und

of condltlons for thls reaction can be found in the literature, for example, in
anyling. HRGEATERONNG OF FRIFUIE oisHhER Cam¥eatad HH0 HhfecRIBRpR i mula
tremBaUReOh fofantlend Wilh enkrydeazine si2h b@a@laﬂcteddl’l@fdtmieﬁ@klo

variet Q}i)condltlons For exam ehotﬂ3 z-_}cgcﬂmcgoundfo formula 7}1:0
lsPé’é%P i & SHYRFLIING BrHE AP HME S BAR P S FRGFAYi é‘aﬁlg Tinert
caalvemissiochhdsrancatnobol Hédbendinple; Bitranab), fortheucadse wHerBahuca et
aﬁ?dcad iti hesh?lb%w% wg%yge is used, then the reaction is carried out

i the Addiichal presence of a base such as a tertiary alkylamine (for
example, triethylamine or diisopropylethylamine). The reaction is 15
conveniently carried out at a temperature between about -2QC and about
80C. Exampleg of gonditions for thjs r¢action can be fGund

literature, forequ}bl € in A_X. Wany'et NaiRBiodl"Med/Chem. Len
1998, 8, 27887 2792;in'T. A. Elrnaatiet al. Pol. J. Chem 2005 76,
945-952 Chemical Abstracts AN 2002:501464; and in G. Glacomelll et al.
Ear. J. Org. Chef. 2003, 537-541. 7 1

Scheme 2

A pyrazole-4-carboxamide of formula 1 for which Rs = hydrogen can be prepared
according to Scheme 2, where a B-keto-amide of formula 6 is converted to a compound
of formula 7 where X represents dialkylamino (such as dimethylamino) or lower-alkoxy
(such as ethoxy) and then the compound of formula 7 reacts with a hydrazine to give the
compound of formula 1. The reaction of a compound of formula 6 to give a compound of
formula 7 can be carried out using conditions that are well known in the art. For example,
in the case where X represents dimethylamino, the compound of formula 7 can be
prepared by treating a compound of formula 6 with N,N-dlmethylformamide dimethyl
acetal in an inert solvent such as an aromatic hydrocarbon (for example, toluene) at a
temperature between about 50°C and about 100°C. Examples of conditions for this

reaction can be found in the literature, for example, in R. Zupet et al. J. Heterocycl.
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20 The reaction sequence shown in Scheme 2 can also be carried out in

the case where X represents an aniline. Thus, a compound of formula 7

can be prepared from a compound of formula 6 by treatment with an N-
(alkoxymeth ylene)- aniline, in the optionaf presence of an inert solvent

such as kerosene, at elevated temperature such as between about 25
CerC i abio i/ 340G 4 ExarbpBs Shteonditidias foe this: tbactiti9Bathéd 13- 1416;

iﬁ%'.ng.iﬁé% ﬂ%@%%@f@?ﬁﬁé@%@%&? 59% @?l%r@h@nalﬁ?ﬁl fé&%_i%%?kl et al.

2496-2500; in F. B. Dains et al. J. Am. Chem. Soc. 1909, 31,
Terehedroaiegiied 888) 2848 héninder casg18henn XoBpregat setlidmoths.

cWYigitheis CHIsRnBEY. 98k bldatils3484ndhe E&Eg%ﬁ%?fofﬁ{mé{@xzﬁh

can then be converted to the compound of formula 1 by treatment with a

T RO &N RFIRIGRTERE ShaRchs athaADAa R TEmpdiatisransratig-
Bhensiusf empieiaivferahthecsohniaf ke fipies afEOMeiHansqbfhigample, in J.

ction can he found in the, lite e, for example, in F. B. Dains et al. J.
}ifr@%ﬂe%? 00@%&%&@%&8@%‘7%&@3 B. Dains et al. J. Am. Chem.
Soc. 19106, 38, 1515; in F. B. Dains et aL J. Am. Chem. Soc. 1918, 40,
2-569: and.in A. N. Borisevich et al, Ukrainskii Khimicheskii Zhurnal
T o e S R PSS B e e g o
vOiey ofizgonthatiohe R emmplm th!’dc(mpb@rld; dffdrimScAeaetd E_eacted_ with a
hgﬁ@mgm@a@ae%ﬂ%wb iﬁ@%ea?%fér!%w&feé?é%w Wdinge ohot
ower haloalkyl such as tifluoromethyl car)‘be’ made according to the _
(ferenmsimespowrrih 1sdhe sisesvhgiec rridednisaneioe, tis Heduwinsdisorsed,
e haseRa & RarrAseRtendillaiome fauldn ERAPEAL 1A% Analitvary

cyanoacetate such as ethyl cyanoacetate is 10 treated with an ester such
aledlathipcy R SPoaeRlad TR BrESeRice sP or padet e ) sdlufpaction is
c&ihexiglelincathiraduiTie resipingusediumesalimaduch 40 is dhes treated

with a alkyl hydrazing sych as rnethylhyd_razine to effect cyclization to .
T DB O THE . B BB L el b SRare, in A,
Xtrsvsfprneld Bivotlze Mpd (Yeestidleas1998, 8, 2787-2792; in T. A. Elmaati et al. Pol.
J. Chem. 2002, 76, 945-952 Chemical Abstracts AN 2002:501464; and in G. Giacomelli

et al. Eur. J. Org. Chem. 2003, 537-541.

The reaction sequence shown in Scheme 2 can also be carried out in the case where X
represents an aniline. Thus, a compound of formula 7 can be prepared from a compound
of formula 6 by treatment with an N-(alkoxymethylene)-aniline, in the optional presence
of an inert solvent such as kerosene, at elevated temperature such as between about
125°C and about 140°C. Examples of conditions for this reaction can be found in the
literature, for example, in F. B. Dains Chem. Ber. 1902, 35, 2496-2500; in F. B. Dains et
al. J. Am. Chem. Soc. 1909, 31, 1148-1157; in F. B. Dains ét al. J. Am. Chem. Soc. 1918,
40, 562-569; and in O. S. Wolfbeis Chem. Bér. 1981, 114, 3471-3484. The compound of
formula 7 can then be converted to the compound of formula 1 by treatment with a
hydrazine in an inert solvent such as ethanol at a temperature around the reflux
temperature of the solvent. Examples of conditions for this reaction can be found in the
literature, for example, in F. B. Dains et al. J. Am. Chem. Soc. 1909, 31, 1148-1157; in F,
B. Dains et al. J. Am. Chem. Soc. 1916, 38, 1515;in F. B. Dains et al. J. Am. Chem. Soc.
1918, 40, 562-569; and in A. N. Borisevich et al. Ukrainskii Khimicheskii Zhurnal 1986,
52, 641-7 Chemical Abstracts AN 1987:458919.
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halogen (vide infra). 1500 1 N1R4.1J. OFF RNHNHz O\oo0~, 1.J Rz0
OF, N& NHN.N\ 4NN ORR 121314 Scheme 4 20 As shown in
Scheme 4 a 1-alkyl-5-pyrrolyl-pyrazole-4-carboxylic acid derivative of
formula 14 can be prepared starting fron2&-3-alkoxy-2-cyano-acrylic acid
ester of formula 12 by reaction with a hydrazine of formula RNHNH2 to
give an intermediate 5- amino-pyrazole of formula 13, which can then be
reacted with 2,5-dimethoxy- tetrahydrofuran to give{he 5-nyrrnlyl-pyrazole -
of formula 14. This can be rnnverted to a 25zxcarboxamide of the |nv,§nt|on
by reactiogs anglogous tQ those+ehiscussed a withinreferen
Schenre e’?oﬁa{(}&ﬁfmmmg annulation tion can Be%:og Fenjentty’
carried out by treating a 3-alkoxy-2-cyano- aéryllc\-aud ester of férm¥la 12
(such as 3 ethoxy-2-cyano-acrylic acid ethyjeester) with a hydrazipe of
formula RNHNHz in an inert 29 solvent such as ethanol at the reflux
temperature. The subsequent annulation to form the pyrrole ring is
Sepsaeniently carried out by heating the intermediate 5-amino-pyrazole
with 2,5-dimethoxy-tetrahydrofuran in an organic acid such as acetic acid
at a temperature of around 100C. An example of conditions suitable for
Cihipprode s dmwiﬂv&ﬁtiom hd\iﬁliﬂieRjgee@rasenﬁmomrﬂkm iitthiKgﬂnmaal.
héllogﬁ%ﬁro% %rtyzr%g&pr Q42 ]dg5ocoFr Getﬁar’r}p essg sn
rocedures e prepara on Of B-amino- -aryl- ﬁyrazole R ?
Selmmts %aﬁx@@téumgdtvrthls Bwthiikd Hetdeooyotdsia0d4 cage 253> %mrﬂsams
tlﬁ}ugf‘tﬁjﬁe%ﬁl iny E'F' qlgEo¢y ?A? Qﬁrg".kg9 @%ax%%cgé&: %chx angt HS&H%%%@ is
et al. Bioorg. Med. Chem. Lett. 200 821-826. The carbo xylate ester
tré@tﬁsmmhawﬁah spghiae sthel mﬂmgﬁz‘wq@ tRéheorrespren @hy kasebbieflias
s&ﬁiﬁrﬁ&ﬂcﬁ&&@ﬁ%ﬁﬂgﬂo@”ﬁ@if&ﬂfﬁg%ﬁilﬁﬁﬂﬂﬁ&@%&siﬂgsmﬁﬁ%?é&t%ﬁ with a

analo%?us to those described above for the conversion of a carboxylate

alkxtdpBragmadhe 1o RLBHIpBAL Y RS TERITTIBARMA 2-3 Ry~
alRfipgRZ26eNR’ RBEMNRIR#Z10 group can then be transformed to other groups such as

halogen (vide infra).

o} o}
N
OR OR
l ] 4 4
RNHNH, I \022;“0’ T
RO~ _A_-OR, —_— N NH, _ Ney N: \7
) I —
0 R R
12 13 14

Scheme 4

As shown in Scheme 4 a 1-alkyl-5-pyrrolyl-pyrazole-4-carboxylic acid derivative of
formula 14 can be prepared starting from a 3-alkoxy-2-cyano-acrylic acid ester of

formula 12 by reaction with a hydrazine of formula RNHNH; to give an intermediate 5-
amino-pyrazole of formula 13, which can then be reacted with 2,5-dimethoxy-
tetrahydrofuran to give the 5-pyrrolyl-pyrazole of formula 14. This can be converted to a
carboxamide of the invention by reactions analogous to those discussed above with

reference to Scheme 1. The pyrazole-forming annulation reaction can be conveniently

carried out by treating a 3-alkoxy-2-cyano-acrylic acid ester of formula 12 (such as 3-

ethoxy-2-cyano-acrylic acid ethyl ester) with a hydrazine of formula RNHNH; in an inert
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Copper bromide i. Hythrolysis t or obbperchioride t ii HNR,R, ArB(OH)s,
Catalyst t NON NHz NON Br, CIrIN Br, CINONAr 11l RRR1515is
17 18 Scheme 5 As shown in Scheme 5, a
1-alkyl-5-aryl-pyrazole-4-carboxylic acid Zferivative of formula 18 can be
prepared starting from a 5-amino-pyrazole-4-carboxylate ester of formula

salgep surd-ativhaonl of the SAHRCIROET iAehd s sebirea gt aalbgendtrfgrm the
pRIBRLSHER RS L RRAGEN- RISy RERIFRAGHAR IS ROV 6aFH e ol

out by treating the compound of formula 15p with an alkyl nitrite such as
%@t%ﬁmﬁh@&tﬁmﬁiﬁ%%%ﬁ%wcm&&%% Peifbffehated
tdiystRearoon {fonexa0meE, £ahemial achlaline) ot QileipRiaiuke asesHItan be

50C..in the presence of a bromine . source such as hromine, copper(|
O B ST B DB Yo D AR e Lt o
12&the 30-Fpakiienaaplbeot featedubys Subdidpioprefiabodfingiaoureayl-

with a chloride rce such as c r.(l loride. Condition rqRrig
S SRS AN ol et T kS
25y M.JPRLeck ¢1814/62001866 mdGhdr. MEKaAWATP2200260841.0. Gdtders et

%'(Me% r@ﬁe%tﬁgtgfszm"f@, é@lt-%%] 3’%%%%%&@%%&&%ﬁormu a 14 can

S
us to the conversion of a compoun 4 to a compoun

af‘ﬁ??(

analog

thendw fordnnlazeasaibe gesesPabding ebosat beckhrnddomledinghshnignrine of
fIRACHOANR] RS (Y BFSIABREALAMHPOWR A Jrauta b4 FOBPAEL R ersion

the invention of formula 18 can be carried out using a Suzuki reaction
OVAFRERPBYHRAGBIGIOH IRtEIRiLAite SEwasndPiabr Hryansism ey Brian
ester thereof, a reaction that is well known to one of average skill in the
art. For example, the reaction can be conveniently carried out by reacting
a compound of formula 17 with an aryl-boronic acid in a convenient inert
sdlyentsuch as a polar aptptic-selvent (e.g., N,R-dirnethylformamide) of

Alkyl pitrite . ; H NR,R,
; etﬁer_ (e.ogmpiirimre) or water, 5 in-the-presenge i % catalytic amo
Na palladiur{BFEsRplexde B, tetrakistifiphe sphine)pallagium( ) BL,,

compound which can bg reduced in situ to dive palladium(0) (for !
example, palladium(ll) acetate or bis(triphenylphosphine)- palladium(Il)
¢hloride), in the optional adtiitional presence ofa catalytic amount of a*®

Scheme 5 ‘

As shown in Scheme 5, a 1-alkyl-5-aryl-pyrazole-4-carboxylic acid derivative of formula
18 can be prepared starting from a 5-amino-pyrazole-4—carboxylate ester of formula 15
by diazotizafion of the amino group in the presence of a halogenating agent such as
copper(Il) bromide. The reaction is conveniently carried out by treating the compound of
formula 15 with an alkyl nitrite such as tert-butyl nitrite or iscamyl nitrite in an inert
solvent such as a halogenated hydrocarbon (for example, carbon tetrachloride) at a
temperature around 50°C, in the presence of a bromine source such as bromine,
copper(Il) bromide, dibromomethane, or bromoform. Alternatively, the chlorination of
the C-5 position can be effected by substitution of a bromine source with a chloride
source such as copper (II) chloride. Conditions appropriate for this reaction can be found
in the literature, for example in J. R. Beck and M. P. Lynch US 4,620,865 and in H.
Mizukawa JP 2002003410. The conversion of the ester of formula 16 to an amide of

formula 17 is analogous to the conversion of a compound of formula 4 to a compound of

formula 1 as discussed above, and can be carried out using similar reactions. The
conversion of a compound of formula 17 to a compound of the invention of formula 18

can be carried out using a Suzuki reaction with an organoboron intermediate such as an
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phosphine ligand, for example tri-o-tolylphosphine or

tri-tert-butylphosphine, or 10 alternatively in the presence of a preformed

complex of palladium(0) with a phosphine ligand such as

bis(tri-cyclohexyl-phosphine)palladium; 80d also in the presence of an

organic base, for example, an alkali metal carbonate, bicarbonate, .
AN RRIRIEIE 71106 SPIRSEEr ([BYSObord8aRIPTRaISITRE braBRitmIRarhaNeee skill

irothe giupd nydroxidelRt Badanpalaiy e RS MRSH A BAYLDON B9 MRS RLIE
and about 100C, and preferably at 15 between about room temperature

CHBCABE A SO GItISHLR SPYE ARERB AL ReQGR A& SELYFR) such as a
péine ligtattikelveresa pieNiXasth YWangand & . doraznge e etahedronor water,
. Lett. 2000, 41,,4713-4716. The startin teri éof forl;nullga 15 can be
Hﬂﬁé@d@reﬁ%}ﬁeao %%ﬁﬁ&ﬁf-ﬁ%ﬁ&gg&ﬁ@q&%g@ rSFtBImufasT2 by reaction
tetritkis(oriptiesdy Ipyocahine )byl ketctidny) analogapsuodivdsehdeachibedwdedvia situ to
glgl)é ﬁﬁﬁriegl?gﬁtgggr %gcgn‘x%l) eg %grj% lljunrflq@{:)é%g?#leao%%is %ngg#oT&los%hWe)-

opria IS reacto e1o In the literature, Torexa plein
p&ElaBomidlatileride) iMbel optiraral. RRIM20 u8 p&?E488 2 datgyt S cmesivrief a

pﬁﬁ ﬁgiﬁé‘)@%&" fet &gg@e \Blb6fH 1635’ %}?ﬁﬁg B4R RRpIEhel of

rocyel. Chem. 2001, 38, 1045- and in P. Seneci et al. Synth.
alessraGhy Tods prgenceiofa prefomred aakppIsftePaNedo Gl BIiyBig Mhosphine
1RGNN RIR7:ri CHABRERIYHS sH NN PN ad N Bn bR a NIR IR PE St N £
,1%r N ‘Brxﬁmicroﬁgvegﬁl%ti%%?\l !\i;gR RaR R 15 28 S21 Zgl%(%)eheme 6 .
ingpEARISREYeN i SEHBRY: BT AL SRSt ¥ eReflaRieaHROBAS IR P e tle
pedsplieiuEe: 2 boviithamphesphatesdcriawayetogating eotuiiongtoxide) at a

\Jgnerate compounds gf genaral structure 22, 31 ). R&NHNAH PYF

between about room temperature and about 50°C. Conditions appropriate for this
reaction can be seen in the literature, for example in X.-J. Wang and K. Grozinger
Tetrahedron Lert. 2000, 41, 4713-4716. The starting material of formula 15 can be made
from a 3-alkoxy-2-cyano-acrylic acid ester of formula 12 by reaction with an alkyl-
hydrazine by reactions analogous to those described above for the preparation of a
compound of formula 13. Conditions appropriate for this reaction can be found in the
literature, for example in F. Bondavalli et al. J. Med. Chem. 2002, 45, 4875-4887; in S.
Schenone et al. Bioorg. Med. Chem. Lett. 2001, 11, 2529-2531; in M. Kopp et al. J.
Heterocycl. Chem. 2001, 38, 1045-1050; and in P. Seneci et al. Synth. Commun. 1999,
29,311-341. '

(o] (e] o} 0,
S S
ol 0 , . NR,R, NRR,
Alkyl nitrite i. Hydrolysis
/i \ Copper bromide 7 \ ii. HNR,R, i/ \ HNR,R, i \
N ———— | B i ] e I V4

N NH, “N Br N Br microwave heating “N NR,R,

| i | |

R R R R

15 20 21 22

Scheme 6

As shown in Scheme 6, it is possible to displace the 5-bromo-pyrazole of structure 21
with amines under microwave heating conditions to generate compounds of general

structure 22.
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Il RR 2324 Scheme 7 5 As shown-in Scheme 7, a compound of
formula 24 in which Rr represents lower alkyl can be prepared from a
compound of formula 23 by reaction with a strong base (such as sodium
hydride) in an inert solvent (such as diméthylformamide) at room
temperature to give the corresponding anion. This is then reacted without
isolation with a lower-alkyl halide of formula R]X, again at room
temperature, to give the desilr,@d compound of 10 fory u[a2 24 in which Rr
represents lower alkyl. M ds sui@pIDeFfor the prepariition of many
f-keto-esters of formu are’'known mxt%e literafurg_usihg a variety of
synthetic methods. A Ii\sqtlngﬁof many of these methbdsﬂcan be found in
"Comprehensive Orgarfic Transformations: A Guide to Functional Group
Preparations” [R. C. Laro&k, VCH Publishers, Inc. N&w York, 1989], for
Sexangdfe on 15 pages 685, 694-695, and 768. Additional examples of
synthetic methods appropriate for the preparation of many f3-keto-esters
of formula 2 can be found in "Advanced Organic Chemistry" [J. March,
A3tshEditionSdodmeVijleydnBoms] fdohtewaYdrky $983] RarrqagentdRivdBa]kyl
nd 823-824. In addition, more than 100 3-keto-ester for re
o e R A TR 38 e s

sqdfioh s dudk kimovarinerosEvao Gluskirsnlmethyliof wagaidiv) eymekasisnperature to
gNQt'ﬁé QrgsﬁoxﬁimQ I MRRE 1R 2% 7oAt REDRDE FidraPer- alkyl

—example of a method to prepare a (3-keto-ester of formula 2 is outlined in
hgidserhéosnfeirtinteEtil (il Rested it avast Ertdisde orRaPRAIAT
fd%ﬁ&@@rﬂnamﬁahmq%E&smgtmlapmcwch as a halogenated

hydrocarbon (e.g. methylene_chloride or dichloroethane). The reaction is

SHERtHer SPeSERARE BT PR St SiTS BR&¥™afA ¥g known in the
lipyfidireaysifigthylateipefeytisopropyiethylamnggaifaradpd f ot methods can be

te erguure. . . . . .
foun pm 'a(Eomprehenswe Organic Transformations: A Guide to Functional Group

Preparations” [R. C. Larock, VCH Publishers, Inc. New York, 1989], for example on

pages 685, 694-695, and 768. Additional examples of synthetic methods appropriate for
the preparation of many B-keto-esters of formula 2 can be found in “Advanced Organic
Chemistry” [J. March, 3" Edition, John Wiley & Sons, Inc. New York, 1985], on pages
437-439, and 8§23-824. In addition, more than 100 B-keto-esters of formula 2 are listed as
commercially available in the Available Chemicals Directory which is well known to one

of skill in the art of organic synthesis.

ol i OH O :
o 0
R Ci
o s Ry XY 0 HOR, M
Rs OR,
9) o o "o
25 26 2

Scheme &

One example of a method to prepare a B-keto-ester of formula 2 is outlined in Scheme 8.
Meldrum’s acid (25) is treated with an acyl chloride of formula R3COClin an anhydrous
inert solvent such as a halogenated hydrocarbon (e.g. methylene chloride or
dichloroethane). The reaction is carried out in the presence of an anhydrous organic base,

such as pyridine, triethylamine, or diisopropylethylamine, at around room temperature.
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-32- Conditions suitable for this reaction can-be found in the literature, for
example in H. Emtenas et at. J. Org. Chem. 2001, 26, 6756 -6761. The
resulting intermediate of formula 26 is then heated with an alcohol of
formula HOR4, either using the alcohol &8 solvent (for example in the -
case where the alcohol is methanol or ethanol), or in an inert 5 solvent
Coudit aaarzbieiothesaspiensande saad Heteethemidohdisdrempt in H.
ERRANRI LIt ERIGA S8 1T DE Te Iy (5 CORYeRIGRING GRILIGE AUIALA

temperature between about 60C and about 80C. Conditions suitable for

forrania A&isritearherisdorithinnaicohel affrsrrele i QRpieithey i tigdiacde ol as

s%v%%(f@%es e %]9:7& t%@ éam%@gK %&h&ﬁbﬁs%&%%ﬂ oébaaaﬂ%,, ijiﬁ)'an inert
cheme -Keto-amides of formula 27 can be prepare
SESASech tS G REr R BT ATERLS B 1y “t?é%\ﬁa}&m Wﬁﬁlﬁoé‘[%?éh Rsttiglcohol or
el deteodniihe afataivautacbiNBiiRR lincarsisidadlealldtiigptaotieetween
uch as tolueng a Eﬂ? fluxing.temperature. Conditions suita Ietfiort is
R B (e R e oS B S ana  the
ligyntiire sfor19@2pk2ih3Y1 Zhika Boarads/oOko Misubstitie d HPOBIZAES .of
Formula 5 20 Many monosubstituted hydrazines of formula 5 can be
purchased or prepared usin% one of a variety of synthetic procedures well
known in the field of org&hic hemisL% as outliped below. 25 Over a
hundred hydrazines s@fjﬂgf hich-maijrbe us@ﬂi{t/d&his invention of
formula 5 are commerci ailable from suRppIiers Sudh as Aldrich
Chemical, Inc., Milwaukee, WI; TCI America, Portland, OR; Lancaster
Synthesis Ltd, Lancashire 2UK; ASDI Inc., NewarX, DE ; Ryan Scientific,
slsleef #alms, SC; Oakwood Products, Inc., West Columbia, SC; Alfa
Aesar, Ward Hill, MA. Many other examples can be found by 30
consulting the Available Chemicals Directory (MDL Information Systems,

BIasid-eanidef CnalailndBe fedipreiCaloAbaisaaterbralige of EQNBES by
tr%'t_lrzieh%%{/ith a stoichiometric amount of an amine of formula HNRR; in a suitable
inert solvent such as toluene at the refluxing temperature. Conditions suitable for this
reaction can be found in the literature, for example in C. S Pak et al. Synthesis 1992,

1213-1214.

Sources of Monosubstituted Hvdrazines of Formula 5

Many monosubstituted hydrazines of formula 5 can be purchased or prepared using one
of a variety of synthetic procedures well known in the field of organic chemistry, as

outlined below.

Over a hundred hydrazines some of which may be useful to this invention of formula 5
are commercially available from suppliers such as Aldrich Chemical, Inc., Milwaukee,
WI; TCI America, Portland, OR; Lancaster Synthesis Ltd, Lancashire, UK; ASDI Inc.,
Newark, DE ; Ryan Scientific, Isle of Palms, SC; Oakwood Products, Inc., West
Columbia, SC; Alfa Aesar, Ward Hill, MA. Many other examples can be found by
consulting the Available Chemicals Directory (MDL Information Systems, San Leandro,
CA) or SciFinder (Chemical Abstracts Services, Columbus, OH).
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A variety of methods are known for the preparation ef hydrazines and are

reviewed in "The Chemistry of the Hydrazo, Azo, and Azoxy Groups. Part

1" (J. Timberlake and J. Stowell; S. Patai Ed.; John Wiley & Sons, Ltd.

London 1975, 69-107]. Furthermore, se¥&ral methods for the preparation

of substituted hydrazines are outlined in U. 5 Ragnarsson Che. Soc. Rev.
Appaet3of ppsbods arp kepktiofPtdhn arppacsiur e nidrré smad em poiswed n

e @U&%@%WPQ@%&QQ&%&%%&@&@%? GE%B%?P%HM "Wd@ﬁlﬁ&%ﬁ@eand 1.

reaction of an aldehyde or ketone with a gégramde followed by reduction
StaveeHy drdlyasheH 2y 8% ek etrnsabid S10088p 39Kp, 0B KT eFuighgrere,
s&Eda 1GRaRd S I8 i1 Grrepddtald)sidefmannipastinR Ofe biiitméd. iMiTet et

al. Tetrahedron 1987, 43, 891-894): electrophilic amination of an
Rﬁﬁ&ﬂ’-ﬁ%ﬁégﬁ. g %ﬁ‘ﬁlfgﬁia%% %&ﬁsgamond J. Ant. Ciieirc. Suc. 1904,

7u’, 4$69-4071, A. ii Zialn et al. Synth. Commun. 1995, 25, 3805-3812);

Mitsunobu reaction af an alcohol with N-fert- .
I e Aol Suitnel MR S om e llovipsrprosesses pve been
uFegttahecpare 2k yleby @00De41th2 0SaHM of amaddsinyiie bakeatg witlineiyalrazide

K ing N- I b rolysis (J- g&f et -

O e I e S R T, Bt
it Re-iSEpre Aitle 6. piidSphrorbh i apriie eietianethyueetdy oy iret et al.
TEIRIRA¥IRhERphinic By dregise. folloyyed by, AgRIQtection Gk dawadzkiet r,

al. Synthesis 1987, 485-45737; B. Mlotkoyvskgna__qd F!Z[ ;c\{\ggrzg_I§1Tgtr§tfhedron i
Audrictors! kot Jpiamsada gy (heen SR NRINFIGR g §- Koziara et al
Sthar @B%ng&. L@sﬁgiss@@%%c heREnbB LY dtion of amr alcg}roi withide-tert-

' monosubstitute razing o uuuuia 9 ¢an DC ptepueu
OIS TSR TIGR BFs ASTRBEI b e B A GBSO £ o eecrom
Laho2@80n+Schemme0l), Suitabie lesfdnaligybupsnare the seesppadiate Nvith

he reactio nditians.used to.prepare compounds of -the invent
o e B e e R 198 77, 1843
188 psacttiomdﬁxgl latloyhitle neldio Fidd, I hd dhrondedarefdragihdredyvde snd acid
dﬁm%'ggte}: & diphenylphosphinic hydrazide followed by deprotection (S. Zawadzki et
al. Synthesis 1987, 485-487; B. Mlotkowska and Z. Zwierzak Tetrahedron Lett. 1978, 19,

4731-4734).

H
R—LG ——> R—N_

NH,

LG=X 28 5
LG=0OTos 29
LG=SCH, 30

Scheme 10

A monosubstituted hydrazine of formula 5 can be prepared by nucleophilic substitution
of a compound with a suitable leaving group as shown in Scheme 10. Suitable leaving
groups are those compatible with the reaction conditions used to prepare compounds of
the invention. Examples of such groups are p-toluenesulfonate (OTos) or halogen

groups, including bromide, chloride, and fluoride, preferably bromide and chloride. For
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-34- example, a compound of structure 5 can be prepared from a

compound of structure 28 by treating the halogenated compound of

formula 28 with hydrazine hydrate in an alcoholic solvent such as

methanol, ethanol, or 1-butanol, at abou84eom temperature, or refluxing

temperature of the solvent used. 5 Alkyl-NH2 Alkyl-NHNH2 29 5 (R=Alkyl)
SSERRIME SAMDPANRAR FETEAINES SRIOPARIBPS e4 A BB tefBRPYRf tplestructure 28 by

t&%ﬁ@%ﬁ@ﬁ%&%@&hﬁ%@ ﬁ%nﬁﬁaﬁ@%&ﬂﬂxﬁﬁﬁ@ﬂi@kﬂr&i@% an alcoholic
reaction can be carried out b?éjtreatin the amine of structure 29 with

SHyEPORY AR AR Mo fiEaael 9h 1cRUARy thahFbreSBHER B g e, or refluxing

tdRPEgatif baskesicheasyeetassium hydroxide and water. The synthesis is
done at about refluxing temperature. Hydroxylamine-O-sulfonic acid is

commercially available. 15 Alternatively, a compound of structure 5 can be
made by adding chloramine to the amine of structure 29 slowly in the

presence x%glqt_aﬁﬂum hydroxig&I TD.@r\ﬁ?ﬁ\lﬂﬁing mixture is allowed to

stand for a'tfew hourg and filtered 1 it is nece$sary to free the reaction
mixture from precipitated amine hydrochloride and/or ammonium
chloride. The @Rylhydrazine 20 of Btilieted¥&¥s)is purified by distillation,
Chloramigg can g; prepared by the reaction of chlorine with ammonia. O
00 ~R= N,N/JO~ R, -N-HO HRa 303132 O~NO0"~-~"R
N-NH2 CIH R 335

Alkylhydrazines of formula 5 can be made from the corresponding amine of structure 29
as shown in Scheme 11. The reaction can be carried out by treating the amine of
structure 29 with hydroxylamine-O-sulfonic acid in ice-water in the presence of an
inorganic base such as potassium hydroxide and water. The synthesis is done at about

refluxing temperature. Hydroxylamine-O-sulfonic acid is commercially available.

Alternatively, a compound of structure § can be made by adding chloramine to the amine
of structure 29 slowly in the presence of potassium hydroxide. The resulting mixture is
allowed to stand for a few hours and filtered if it is necessary to free the reaction mixture
from precipitated amine hydrochloride and/or ammonium chloride. The alkylhydrazine
of structure 5 is purified by distillation. Chloramine can be prepared by the reaction of

chlorine with ammonia.

0O 0 | 0]
R
1 GRS § : _N_N)LO/Q
7 8 {:{ 0 —— R H
8
30 31 32

0
R
— >—N—N/U\o/§ —  R—N—-NH, CH
R H H H

8

33 5

Scheme 12
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Scheme 12 25 -35- Some alkylhydrazines of structure 5 can also be
obtained from a ketone or aldehyde of structure 30, according to Scheme
12, by formation of a tert-butyl alkylidinecarbazate of formula 32, which
can be further reduced, and hydrolyzed 835 give a hydrochloride salt of
compound of formula 5. The first reaction can be carried out by treating

Smaecéktvb‘mﬂrsm posmdcoifoPrataBO Rethtieindslifyd wer bgieie afaldehyde of
S réﬂﬂéas%,lé&é‘mﬂﬁ %%HH@IBE%%I% 1%%%}?0@& fﬁz‘%&g mg)ﬂiﬁ’émazate of

for a short period of time. The resulting intermediate 32 ¢an be then

foeauectoy imoranbsuehenirdiskiatnd hyeradirdio svvedrhtiditiedlgride salt of
cSRpULRRN i MpRraturadagiveibgintermediatecasnarqteatiformuladsnyl

Hydrolysis of the carbazate of structure 33 can be done with a dilute acid,

cQHER ! R dorBmO it Srbrad st et & BivatHedtyatHIBrde!saRt such
aOhamakythydnaine ahferauia fr Arhexaenirl of use ofthiseraeassHtirmediate

sSepengsien oy ents s IS Sl S S

abddt rBoih RXpetatusne, H0c0id TitHenedliaxe ahbhkzie 84 f85n%114 3B cHgdnelysis of

th]é3c£1:r%ra£p1 e %E\Y%]tg éj KRR geegggél\&%ﬁlvgwﬁgtg %Qﬂogl? %%Q%'/B%gc }oric acid, at
commercially, Scheme "13 represents a general procedure which allows

alfontHél €y migwisthrehyBothledlsoptapyiivelielbrdberrateofsoraatbdunier

ePasifiAdylalion fRNHANS (SHER (?%e%%%ﬁ@f WRAASSIT Y YR in N.I.
and alkyl halides, in toluene at 80C in the presence 0f a phase transfer

GhathlgsebleWss el 8ihmorildn bisulfate. After alkylation, the
isopropylidene and Boc protecting groups are removed by acid hydrolsis,
yielding the deosired hydrazine as a hydroghloride salt. The preparation of
tert-butyl i prppy/lmeneaggﬁam@;zat%ﬁs well gs its alipdatign has b@,ezn
reported in Synléit ?@64?235@2@56. 0 RI~I\I;HZ\ THF reflux, 3 h N

34

35 5
Scheme 13

For many alkyl hydrazine derivatives which cannot be obtained commercially, Scheme
13 represents a general procedure which allows for their synthesis. ferr-Butyl
isopropylidene carbazate is treated under basic alkylation conditions, such as treatment
with potassium hydroxide and alkyl halides, in toluene at 80°C in the presence of a phase
transfer catalyst such as tetra-butylammonium bisulfate. After alkylation, the
isopropylidene and Boc protecting groups are removed by acid hydrolsis, yielding the
desired hydrazine as a hydrochloride salt. The preparation of tert-butyl isopropylidene
carbazate as well as its alkylation has been reported in Synletr 2004, 2355-2356.

_NH
L N i
e — > R—NHNH
R7 R R; Rs °
30 36 5

Scheme 14
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1HNNH,RR'J-1---R-NHNHZ 7aRR"'a30365 Scheme 14'n ov
-36- Alternatively, allcylhydrazines of formula 5 can be prepared from a
ketone or aldehyde of formula 30, according to Scheme 14, by formation
of the intermediate hydrazone of formul3636, followed by a reduction
reaction to give the compound of structure 5. It is possible to prepare

Adlempoueidsadk vhie dearined efriecrordadbopy beavtpyethfsngenyidons or aldehyde of
AR P LU 3 Q) WHE SXCR8 S IMIFAANE VAR EIR S @R RHEILAS of

methanol, ethanol, isopropanol, or dioxane at the reflux temperature of

faraude Rerfe Have A R gedaiion stasidomiermhediBenparsdre sruetite It is
p%i%&@%&@%&@&hﬁchm&d%ﬂ %Q%@%@%ﬂf@tﬁ)&f@é%&@f@mtﬁﬂ #8edyde or

carrier (e.g. activated charcoal) as the 10 catalyst, in an alcoholic solven{
kB MEHTAHE! SRR NG BraReAYEErdB &R oG, Sut abbmerBy -
efigmpleisdprepandBoa Eeasdre eHoRMus. teRPhrehire NOBFeaolpyidine R' N

O conc. HCI, H N_ Zn (act-2ted) a Wiry CH3CN O_ McOH,-78C _z 37

38 I~ 5 Scheme 15 15 An additional method for the synthesis begins with -
TaeBydipmteciod afthedméforiiake Bydminaoh if sreatededithc OB Edriredheut by

rese of pyridine. in an aprofic solyent h 2tonityile to. give
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Scheme 15

An additional method for the synthesis begins with a Boc-protected amine of formula 37
which is treated with NOBF4 in the presence of pyridine in an aprotic solvent such as
acetonitrile to give an N-nitroso-N-Boc-alkyl amine of formula 38. Upon treatment of
the N-nitroso-N-Boc-alkyl amine of formula 38 with concentrated HCI and activated zinc
powder at a low temperature such as -78°C in a solvent such as methanol, an alkyl
hydrazine of formula 5 is produced (Scheme 15). This method has been reported in the
scientific literature (R. Kuang, et al., Tetrahedron Lett. 2000, 41, 9575-9579).

Many amines of formula HNR;R, are commercially available and known to one skilled
in the art. In addition, there are a variety of methods known to one of average skill in the
art for the synthesis of amines of formula HNR;R>. Many of these methods are
enumerated in "The Chemistry of the Amino Group" [M. S. Gibson; S. Patai Ed.; John
Wiley & Sons, Ltd. London 1968, 37-77], in ”Advanced Organic Chemistry" [J. March,
3™ Edition, John Wiley & Sons, Inc. New York, 1985], on pages 1153-1154, and in
"Comprehensive Organic Transformations: A Guide to Functional Group Preparations”
[R. C. Larock, VCH Publishers, Inc. New York, 1989] on pages 1061-1063. As one

example of the preparation of an amine of formula HNR;R», a solution of the oxime



20 powder at a low temperature such as -78C in a solvent such as
methanol, an alkyl hydrazine of formula 5 is produced (Scheme 15). This
method has been reported in the scientific literature (R. Kuang, et al.,
Tetrahedron Lett. 2000, 41, 9575-9579) 3Wany amines of formula
HNR1R2 are commercially available and known to one skilled 25 in the
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these methods are enumerated in"The Chemistry of the Amino Group"
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Wiley & Sons, Inc. New York, 1985], on pages 1153-1154, and in 30
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borny moiety. Exact conditions for carrying out this reaction can be found

hysepehipaidesall; forndiipmsIfomthesarmaierteaans Rupd pudkdierague for
eRQEpehen. %9816 ard 9515 M3 1 ddiinacAnantanf-0068/eacts6hs 377,

hydroxylamine hydrochloride in refluxing ethanol in the presence of
agueous sodium hydroxide to give 1-hydroxyadamantan-4-one oxime.
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isomers of 4-aminoadamantan-1-ol isomers are then obtained under
separate hydrogenolysis conditions as shown in Scheme 16 below. O
NaBH(OAC)3 O +\N\N~"O TIN I~'t_"~/b 37 38 trans cis 39 40 H2,
10% Pd/C methanol, it, 12 h O N + NZ3} {rans cis 41 42 25 Scheme 16
-38- Derivatives of hydroxyadamant-amides can be formed as shown in
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As outlined in Scheme 18, it is possible to prepare intermediate trans-N-(4-amino-
adamantan-1-yl)-acetamides (iec 49). Protection of the primary amino group of trans -
41 followed by Ritter reaction provides intermediate 48 which is deprotected to provide

the trans-N-(4- Amino-adamantan-1-yl)-acetamide 49. Alternatively, compound 49 can

Jun—y
wh



HN NH NH2N/1R3 ORN NH46 1 R3 R 45 10 Scheme 17 As
outlined in Scheme 18, it is possible to prepare intermediate
trans-N-(4-amino- adamantan-I-yl)-acetamides (ie 49). Protection of the
primary amino group of trans - 41 follow@d by Ritter reaction provides
intermediate 48 which is deprotected to provide 15 the

berprepaneUdesiho erramantandd-(interaediade 20 yikatiegiver), acoifipo tind

uftfl6Rmc39: REPronawed drasidim rans patdgmeglate 2) by
heating with a. nitrile in trifludroacetic acid followed by hydrolysis under
basic conditions. Fmoc-OSu RCN H2N OH base Fmoc-N OH AcOH /

H2S04'_4~g<HCI 41 47 1 RCN, CF3COOH 2 Na@il H 0 Hiperidine O
Fmoc'N H" F H2N JF8 %%Slﬂg 49 5 Schem -@ s outlined fEN

: 2 5@ possiblgdo prepagm RN AT Gm’radanwa{apgso
yl).!_ge?thanesulfonamldes (ie: 53). The &C- -protected adamantyl alcohol
intermediate}147 can be converted to the chlorometéylacetamide
intermediate 50 using.Ritter reaction 10 conditions. Reaction of 50 with
thiourea with heating in alcohollcls%ﬁgr&a@g(ﬁgetlc acid provides the
amine 51. Reaction conditions{o caﬁr&% the conversion of 47 to 51 can
be found in the literature (Jirgensors, A.; Kauss, V.; Kalvinsh, I.; Gould,
M.R. Synthesis 2000, 12, 1709-1712 ~SQulfonylation of 51 under basic
conditions using a

O .
Piperidine 0
Hﬁ s ; ﬁ“ A
Fmoc” N R DMF HN N R
48 49
Scheme 18

As outlined in Scheme 19, it is also possible to prepare trans-N-(4-amino-adamantan-1-
yl)-methanesulfonamides (ie: 53). The FMOC-protected adamantyl alcohol intermediate
47 can be converted to the chloromethylacetamide intermediate 50 using Ritter reaction
conditions. Reaction of 50 with thiourea with heating in an alcoholic solvent and acetic
acid prbvides the amine 51. Reaction conditions to carry out the conversion of 47 to 51
can be found in the literature (Jirgensons, A.; Kauss, V.; Kalvinsh, I.; Gould, M.R.
Synthesis 2000, 12, 1709-1712). Sulfonylation of 51 under basic conditions using a
suitable sulfonyl chloride such as methanesulfonylchloride followed by deprotection

provides trans-N-(4-amino-adamantan-1-yl)-methanesulfonamides 53.

The trans-N-(4-amino-adamantan- 1-yl)-acetamides (ie 49), trans-N-(4-amino-
adamantan- 1-yl)-methanesulfonamides (ie: 53) or trans-4-amino-adamantan-1-ol

(Intermediate 2) can then be coupled to



suitable sulfonyl chloride such as methanesulfonylchlorlde followed by
deprotection 1s provides
trans-N-(4-amino-adamantan-1-yl)-methanesulfonamides 53. The
trans-N-(4-amino- adamantan-I-yl)-acetaifrides (ie 49), trans-N-(4-amino-
adamantan-1-yl)-methanesulfonamides (ie: 53) or
trans-4-amino-adamantan-l-ol (Intermediate 2) can then be coupled to S40
Sl C)CH H NANg10H Ermoc’N OH AcOH /[AZ504 If’moc N H,.Aq H,
EtOH 47 5 RS02E+H-O0—HEtSAC/AQ. B se HeEF -
Frac N 5352 As(iRfibise0 dfﬁ[@MF b HZé N.B.R H 53 SEREMEOH
19 a suitable pyrazole carboxylic acid such as 54 to provide the
intermediatggadamantly 5 amides 55. Displacemeift of the chloro group of
55 can be accomplished with a variety of nucleophiles such as pyrazole

or substituted pyrazole under basic conditions with heating to provide the
product 5 OO0OOHH2RPRMH NCIN. RNCIR X -@H, o
N

-NH NHSQ,R BOAC/ Ag. Base )
Fmoc’d'z}O %HZ HCl Fmoc™ N "R
51 52
Piperidine : ﬁ R /,O
= -8
DMF HQN\M\ R
53

Scheme 19

a suitable pyrazole carboxylic acid such as 54 to provide the intermediate adamantly
amides 55. Displacement of the chloro group of 55 can be accomplished with a variety
of nucleophiles such as pyrazole or substituted pyrazole under basic conditions with

heating to provide the product 56.

X
i \@ | &
OH HZN X K
N‘/ \ B /4 \ H
N N‘N cl
R {
R X = H, -OH, -NHCOR,
54 55 -NHSOZR
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NH ~0 Base NH N/I 1IN N R N'-56 -41- Scheme 20 As outlined in
Scheme 21, 1-alkyl-5-alkoxymethyl-pyrazole-4-carboxylic acids 60 can be
5 prepared from a 1-alkyl-5-methyl-pyrazole-4-carboxylic acid ester 57 by
bromination with N-bromosuccinimide id provide the intermediate
bromomethyl derivative 58. An example of conditions suitable to carry out
this bromination reaction can be found in the literature (Beck, J. et al., J.
Heterocycl. Chem. 1987, 24, 693-695k thg displacement of bromine with
a suitable alkoxide and concomitant transesterification can be carried out
10 by heating the intermediate 58 in an alcoholic solvent with its

AGUTHEHRNG YR, Salli y\s XRGINELE IS anditians: e sy a4 can be

transformation can be found jn the literature Onodera, G. et ai. Organic

PrepqEd Bom: 1{gkyboIBs RRH HodriArRRsUi 2SiEIe Ty S5amination

wadkmqbl@ﬁ@lia@amh&lea@@y@ra@anedMe@wm%mﬁﬁM&ﬁ&%@s An
With drlde H roI sis of the ro .0f 59 rowdes

e)i:ﬁ é’u 8?891 Oéﬁ’?l 81% ‘?ﬁg’y t‘fl’lt t 1&% S%Hﬁ é 99ea tlon can be found in the
litegatsshl{Bedminetadarl. efﬁtmdeybl—a@kkafrﬂﬂsg (e, 693 695) The displacement of
bxtg%'ﬁﬁe w(lzll\%rgunt% 6}9 %ﬁggm %Ilorpl&t)hapa 2 Qgs% a %81&50%?1 %r if;d out

trans-4-amino- a amantan- -ol (Intermedia 0] prOVI e COI’T]pOUI’]

by heetingthd ivamed@RADRAGIRY hNINPrsnioRiik dinierites pnNia® RGlium salt.
Al Qﬁﬁﬁe BrhBEREARRs c%?r? Bt s UM AN 8N be found in the

N\

literature (Onodera, G. et al. Organic Letters 2605, 18, 4029). When not commercially
available the sodium alkoxide salts can be easily prepared by treatment of a suitable
alcohol with sodium hydride. Hydrolysis of the ester group of 59 provides intermediate
acid 60 which may then be coupled to trans-N-(4-Amino-adamantan-1-yl)-acetamides (ie
49), trans-N-(4-amino-adamantan-1-yl)-methanesulfonamides (ie: 53) or frans-4-amino-

adamantan-1-ol (Intermediate 2) to provide compounds of structure 61.

O o) O
OR, OR, OR,
N / \ N-bromosuccinimide‘ \ / \ NaOR,, HOR, /i \
N > N —_— N\N
l I

R R Br é OR,

57 58 59

X

S cHE
OH  HN X NH

— - N
\N N
Fl{ - OR, F—l} bRg
60 61

X = H, -OH, -NHCOR,
-NHSO,R
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N.~N ROR9 R OR9 6061 X =H, -OH, -NI-ICOR, NHSO2R -42-

Scheme 21 As outlined in Scheme 22, isoxazole substituted compounds

of structure 65 can be prepared starting from compound 62. Heating

compound 62 with a suitable hydrazine.5o5 followed by hydrolysis of the

ester group provides intermediate carboxylic acid 64. Compound 64 may

then be coupled to the trans-Ns¢eamibib-adamantan-1-yl)-acetamides (ie

49), trans-N-(4-amino-adamantan-I-yl)-methanesulfonanudes (ie: 53) or

trans-4- amino-adamantan-l-ol (Intermediate 2) to provide compounds of
Astraetlire®5n GOEmMNADHOKRAO AIBLOKEY Lilitdyads ©DOTUMBOHHR can be

IhaRdNePNe %%'ml\ydgxﬂ)gh& WZO[-Iéa@%ﬁgoxg{ﬁathg B‘b‘]mfl}l( al_s'mgiel\ﬂﬁhazme 5
~NN-0~TRN,d 0 6465X=H, -OH
fo]lowcd by hydrolysis of the ester group prov1d<:s mtcrmedxate carboxyhc acid 64.

Compound 64 may then be coupled to the trans-N-(4-amino-adamantan- 1-yl)-acetamides
(ie 49), trans-N-(4-amino-adamantan-1-yl)-methanesulfonamides (ie: 53) or rrans-4-

amino-adamantan-1-ol (Intermediate 2) to provide compounds of structure 65.

NaOH or
NaOAC/EtOH LIOH.H,0
\ . 90C MeOH
R N\ g /\ /R'
N
R’ \NHZ.HCI v —0
5
62 63
NGy X
OH H,N X
A\
N\ AN N
| \ NN YR
N—O N
~0
64 65

X = H, -OH, -NHCOR,
-NHSO,R

Scheme 22

As a final but not limiting example of the synthesis of an amine of formula HNR;R,, a
secondary amine can be prepared by reductive amination, which is well known to one of
average skill in the art of organic synthesis, whereby an amine is treated with a ketone to
give an imine which is reduced by one of a number of reducing agents. Many examples
of conditions that can be used for this reaction are enumerated in "Comprehensive
Organic Transformations: A Guide to Functional Group Preparations” [R. C. Larock,
VCH Publishers, Inc. New York, 1989] on pages 421-423. For example, the amine and

ketone can be treated with a reducing agent such as tetrabutylammonium
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10 Scheme 22 As a final but not limiting example of the synthesis of an
amine of formula HNRIR2, a secondary amine can be prepared by
reductive amination, which is well known to one of average skill in the art
of organic synthesis, whereby an amine4s treated with a ketone to 15 give
an amine which is reduced by one of a number of reducing agents. Many

cysnnbplelyGidoimione tisabeah peluaed helagrsaieddishiosasbonimerated

difniGemPehRN Ve FQ@%&B@B&H&W@B@@J&A: sAianabom
Group Preparations” [R. C. Larock, VCH Publishers, Inc. New York, 1989]

HPPAGES-421-423. For example, the amine and ketone can be treated
with a reducing agent such as tetrabutylammonium -43- cyanoborohydride
in an inert so vei%t such asé\ halogenated hydrocar

n(e.q.,
ST BHEL A oh 1 T Aeir S e G A BT ina & g P aBeglate
eseomitteampelailiret iy Siatirg imdie padseattosMinlacl® areydeideeniaitly such as
repared by treating acetate ester with a trialkyl orthgformate,,in
o R SN RN ERR & S e B o
lig0a 680G o Condipdns Br GudbnasdadtiorCéam. b fod Adlinthel dReriiie ifoN. J.

ejn S 2. k95 -4301; | J.
C(ﬁ:%?gg?& %1'6 ﬁ%&eg&%%% éolc?lfg%g?&l[n 11 01’-8191580% (gn%c%%ggihc g]trrar:pagﬁ et
43[1¥84.0 4,277,418. In the practice of the method of the present

invention-1, an effective amount of any one of the compounds of this
invention or a combination of any of the compounds of this invention or a

I ths prartisst bl AcBphpidhs I erarcdy SatiamARisi&eid giameRnbefiRey one of
&%@kgfp@hﬁﬂ@@ﬁﬁﬁﬁ&%ﬁﬁ}gﬂ}@&k@mmmtkleaaytoﬁ'tmegc&m ; Ml iBf t}éis
. combination. The compoynds or compositions can thus be administere
inSPIRPRCh 2 BRATSAERAY CaBTRARIGA bR Glrdgqmigisiered via any of the
uintlamdiscedathblintienedo kstywaristibcataribesiyclrectaly:(eniniyon. The
suppositories or washings), ttansdermally: (e.q., skin electrgporation).or.
e S S SR a el KRR 08 0 SR RO
subbisayely 2tinotaciiy tableistemusosipdysiots vt sgministrationaanlps

ted | . f . . t . .
re%_ gs’eg}h%?&%ﬁmg &%Qﬁﬁné’igﬂ%@%ﬂﬁmy ?é!g-;@mQYeg{ré%%%t1on) or

single d apy ad libitum. The"therapeutic compaosition can al

byrinthelFEem (fsanbyireintibioHé i ke dpsiBrPirtoddnjifitton dagssigeprare.

nsallsuchRsPanispeldicsininefarm riadiadegadahiBucted in a single unit
sustained-release composition for subcutaneous or intramuscular

dosags AsdfiLtidii continuous therapy or in a single dose therapy ad libitum. The

therapeutic composition can also be in the form of an oil emulsion or dispersion in

conjunction with a lipophilic salt such as pamoic acid, or in the form of a biodegradable

sustained-release composition for subcutaneous or intramuscular administration.

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
formulatiqns, solutions, suspensions, elixirs, aerosols, 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 administration comprise sterile aqueous solutions of the active ingredient(s)
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25 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 {&4): binding on ion-exchange
resins or packgging in lipid-protein vesicles), sustained release 30

I
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. ma table g synthetic origin, e.g., peanut oil, soybean olil, mineral qil, .
inchudiitatsin. SRUtReKBICWAIEr SSsAifria s a et Baltvdse, i i tiga
miakeiestiad Higuidteassigiiam Badiicidadiy Catoe mdisotenit]tto thenblonehider dried skim

injectable Tlution .Fc()yr example, forg&ulaltionﬁ{ko)grg}%iﬁ avenous o b
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subgradient (rddntivhichparerepaied byditissolvinl soficksmtiadves, stabilizing
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R e Sl L S

thedlfktoSuiteil, Rtavpsesusicrdserimtaing theit frieuiision atvalkseilied, in
REAABEANPRIARLALG SO RICAERIE, SRR QUOR'EAUBSOM UM, in any

chloride, dried skim 5 milk, glycerol, propylene glycol, water, ethanol, and

YRR RN T B SRR GTRCRTE Y hEhesifbjse empoesveatidaaith a suitable
cRRRFIAGEHIGAlAEE IS SHGTHBS PEESBRY ALIVER pRIeRIHENG I RGSNES  the recipient.

wetting or emulsifying agents, salts for adjusting osmotic pressure, buffers
and the like. Suitable pharmaceutical carriers and their formulation are

THegewoeddrtoRpBingenectasmmaaatsitRinStipaeasoaya huibdylaf e tSticRuch
he

campositions will, in an vent, contain an effective amount of t .
oS 6 BT G TR S S TR o ABAL L TOF YAy b the subject
ampt opeccleldge 66rhe farbjrapertedmmnistrationitonthe esipidrt dethie dbgataf

com nd of the present inveatian depends o number of facto
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_ Such an amount of the active compound as determined by the attending
InyRYERNER BPiFalbYiHba T 38R RIAa %o IHerah AR BreePRl &itis, as an

"effective amount”. For example, the dose of a compound of the present

invention is typically in the range of about 1 to about 1000 mg per day. 20
TH BRI WP ol BETORHER Sl ?ﬁff?@@%@%ﬁ%@%@gﬁw&eﬂded

asad® ilitendaon only and do not limit the scope of the invention.

EXAMPLES

-Reagents were purchased from Aldrich, Sigma, Maybridge, Advanced ChemTech, and

Lancaster or other suppliers as indicated below and used without further purification.
LC/MS (liquid chromatography/mass spectroscopy) spectra were recorded using the
following system. For measurement of mass spectra, the system consists of a Micromass
Platform II spectrometer: ES Ionization in positive mode (mass range: 150 -1200 amu).

The simultaneous chromatographic separation was achieved with the following HPLC

“system: ES Industries Chromegabond WR C-18 3u 120A (3.2 x 30mm) column
_cartridge; Mobile Phase A: Water (0.02% TFA) and Phase B: Acetonitrile (0.02% TFA);

gradient 10% B to 90% B in 3 minutes; equilibration time of 1 minute; flow rate of 2

ml./minute.
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as an illustration only and do not limit the scope of the invention.
EXAMPLES 25 Reagents were purchased from Aldrich, Sigma,
Maybridge, Advanced ChemTech, and Lancaster or other suppliers as
indicated below and used without furthedfurification. LC/MS (liquid
chromatography/mass spectroscopy) spectra were recorded using the
following system. For measurement of mass spectra, the system consists

s@p& MickAMasR! ARG KPRaTEHs %%r@ﬂ&ﬁifﬁ(&&h@%%"l@[é&%‘eroledo

mass range: 150 -1200 amu). 30 The simultaneous chromatéirap ic

AR SFStRas aEhidva Nonrna dRitabnApdions: 190dkam3t L indldnidmin

egﬁﬁ@fﬁl%\ga’ﬁﬁﬂﬂﬁ\%lzgrﬂ&” B ml@%g(ﬁeéﬂ gpf/gﬁe} eﬁwr%@%g@igﬁ AIMﬂiél l€ase of

ase ater (0 0 ase cetonitrile 0

WIS Y boRES @/ogé’ﬂ?% m&fégf”é’é’é{ﬁuﬁ‘?&ﬂ%?? i qﬂdlt%%%etﬂﬁwl

n’r@dmef.z mL/mlnute -45- Super critical fluid chromatography separations
were performed using a Mettler-Toledo Minigram system with the
following typical conditions: 100 bar, 30 C, 2.0 mL/min eluting a 12 Hari
AD column withP4epaidt @HoiPsefomredtial tieiicGmiBrirethistenise of 5
analytes with basic amino groups, 0.2% isopropyl amine was added to the
methanol modifier. Preparation of Preferred Synthetic Intermediates 10

Inteempadifitad 14-Aminaadamanian -pb(isiérans saixbaver) ilili 1| V ~5
VVL.%0, CQL.\ 2 31 EtOH NH20H HCI H 55 psi) gN_OH NaOH(1 N),
EtOH 50C48h heat, 100C, 2h HO HOHO 15 Step 1:
5-Hydroxy-adamantan-2-one oxime 5- Hydrox AL htanGhe (15 g,
90.2 mmol, GASH#120098-14-0, purchﬁsg frpm Cd) was dissolved in

ﬁrﬁbo rEPEAY) aiiBied to aﬁwn of hydsaxylamine g N,

Ho heat, 100°C, 2h HO HO

Step 1: 5-Hydroxy-adamantan-2-one oxifne

5-Hydroxy-2-admantanone (15 g, 90.2 mmol, CAS #: 20098-14-0, purchased from TCI)
was dissolved in EtOH (100 mL) and added to a solution of hydroxylamine
hydrochloride (10 g, 143.9 mmol) in 1IN NaOH (80 mL). The mixture was heated at 100
°C for 2 hours. The EtOH was evaporated, and water and dichloromethane were added.
The resulting mixture was stirred for 10 min and then filtered. The solid was collected.
The resulting mixture was separated. The aqueous layer was further extracted twice with
dichloromethane. The combined organic phases were concentrated under high vacuum.
The resulting residue was combined with the solid from the filtration. Crystallization
from EtOAc gave S—hydroxy—édamantan-z-one oxime (12 g; 73%). Mé,ss spectrum: m/z:
182 (M+1).

Step 2: 4-Amino-adamantan-1-ol

RWALO; (2.3 g, 5 wt.%, 1.1 mmol) was added to a mixture of 5-hydroxy-admantane-2-
one oxime (10 g, 55 mmol) in EtOH (100 mL) in a Parr hydrogenation bottle. The
hydrogenation reaction was performed in a Parr hydrogenation instrument at 55 psi

pressure of hydrogen at 50°C for 48 hours. The disappearance of starting material and
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hydrochloride (10 g, 143.9 mmol) in IN NaOH (80 mL). The mixture was
heated at 100 20 C for 2 hours. The EtOH was evaporated, and water and
dichloromethane were added. The resulting mixture was stirred for 10 min
and then filtered. The solid was collected6 -The resulting mixture was

separated. The aqueous layer was further extracted twice with
gefieribrométhameodusé wernidrieetwt §atic pasdbevarstesntantthesehough

QBN YRR FIES GRHEING JESHHE AR COMBINE L WHIHNG BRHEWERM BB about

filtration. Crystallization 25 from EtOAC gave 5-hydroxy-adamantan-2-one
9 &xin18 rdicizwsys wsdduphemars SFﬁPzW@@zt(WEsr 8téfsisation. Mass spectrum:
nfizATeg19-adamantan-l-ol Rh/A1203 (2.3 g, 5 wt.%, 1.1 mmol) was added

to a mixture of 5-hydroxy-admantane-2- 30 one oxime (10 g, 55 mmol) in

EtOH (100 mL) in a Parr hydrogenation bottle. The hydrogenation
Inkeasctiedixial perannrdaddandatahyddgaaatpn instrument at 55 psi

pressure of hydrogen at 50C for 48 hours. The disappearance of starting

material and -46- generation of the product were detected by LC-MS. The

mixture was filtered throﬁi Ff%ellte and concentrated unggy vacuum to

dryness to give 4- amlnng fantan-l-ol (about 9 g, -9 O Whlch was

usedfor the next step Whh@%lfurthe purificati Mass;@pa)et:ﬁ@m m/z:

16 M+t1) termediate 2:4 p-afja n-l-o{trans)-Ak(i-RrO "o
. d(ORY#C, H2(55 psi) OH qu ne 10 RT (55psi) _ IRT

overnight +1 1 NHz ~" OH HxN,,,~g OH, trans trans Step 1. trans

4-(S-1-Phenyl-ethylamino)_—adamantan-l-ol 10 Palladium hydroxide on
Stearbofr (3- 54 hea-othwiateiney-avsigantao el oo Pd dry basis, 4.8 mmol)

PR AORGIS AdRaH bAleh (@548l ¢nderaiyAgSBIRIMOSANGI®d dry basis,
5-Hydroxy- 2- adamantanone 15 90.2 mmol), aluminum isopropoxide

4 Gumsly Vo 29R% 1 2 (B PP e iP@IEERERD, e PREre 6Bl droxy-
2 0496hhmmeal) @sd @@l@ﬂﬁ:ﬁ@@@ mkﬁlw@fﬁsagﬂq@ﬁeal@mualy godemaol), (S)-(-

- TIRSeA 2es phereygThe gigure YRS bSO IPE 2 Bene (150 mL) were
added sequentially under a nitrogen atmosphere. The mixture was well shaken for a few
minutes and then was subjected to hydrogenation with H2 (55 psi) for 5h at room
temperature. 1N NaOH solution (200 mL) was then added and the reaction mixture was
mixed well. After filtration through celite and washing with MeOH, the filtrate was
concentrated to remove organic solvents. The remaining basic aqueous mixture was
extracted with dichloromethane (3 x 200 mL). The combined organic phases were
concentrated under house vacuum and then under high vacuum to give 4-(S-1-phenyl-
ethylamino)-adamantan-1-ol (21.65 g, 88%) as an oil. A trans to cis ratio of 100:5 was

determined from the crude 1H NMR. Mass spectrum: m/z: 272.2 (M+1).

Step 2. 4- Amino-adamantan-1-ol (trans)
10% Palladium on carbon (1.7 g,1.6 mmol) was carefully added to a 350 mL Parr bottle.

A solution of trans-4-(S-1-phenyl-ethylamino)-adamantan-1-ol (from the above step

‘without further purification, 21.65 g, 79.8 mmol) in ethanol (150 mL) Was carefully

added into the Parr bottle under an argon atmosphere. The reaction mixture was
hydrogenated in the Parr Station with H, (55 psi) at room temperature overnight. The
reaction mixture was filtered through celite under argon, the celite was washed with

ethanol, and the combined filtrates were concentrated under high vacuum to give a sticky
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15 minutes and then was subjected to hydrogenation with H2 (55 psi) for
5h at room temperature. 1IN NaOH solution (200 mL) was then added and
the reaction mixture was mixed well. After filtration through celite and
washing with MeOH, the filtrate was ced@entrated to remove organic
solvents. The remaining basic aqueous mixture was extracted with .
SeliénbiheARBISIBIR HELThL P FHedeEIA e RS gtk e pkbizesgo ive
r8R02eANRCA UREETAYSS VEEYWNRRRHAENL AL JHFRA0UHER §PBVem: m/z:
4-(S-1-phenyl- ethylamino)-adamantan-I-ol (21.65 g, 88%) as an oil. A
1%34%8%% ratio of 100:5 was determined from the crude IH NMR. Mass
spectrum: tn/z: 272.2 (M+1). Step 2. 4-Amino-adamantan-I-ol (trans) 25

o :

AL Palladum op carbon (L7 0.1 6 Prmol g paseluli added 4 390,

adranst{ S-biphr oytktlylashina)-adamantan-1-ol (from the above step
without further purification, 21.65 g, 79.8 mmol) in ethanol (150 ml-) was
carefully added into the Parr bottle under an argon atmosphere. The
reaction mixture was hydrogenated in the Parr Station with H2 (55 psi) at

sfoem lempearatigQueright; The 30 reaction mixture was filtered through
célite under argon, the celite was washed with ethanol, and the combined

Stitrares vederastieenrered indi0mdmvael dnrasioaah 3Ryl a¢Iigd/C

 (1499), AesianiiieoBR gL wasiaddatanddae sektion was lapkilizetdted by

give frans-4-amino-adamantan-l-ol (13.8 g, quantitative) as a powder.
amaeRiaia asiRIna o it { /NP1 & Blorekdfdd nhBEEASHST fivas pressurized
wittepadadian af iermedipiererstahtinDht ok brtdWio yerpdnspeN tBR2rpag of

is. outlined below, Step 1: 4-Amino-gdamantan-l-ol 10 )
ce b5 PSEAM LR S 5 SN it iy tramsieis
bV, ({1 428whifoeglidsal hBIBHBEA] bY%scaDYravtdtewithene tdded to a

Parr r gctor, followed by ammonia in methanol 1 SGlutiun (7N,
pg@% Hlll 2.11i1G1). The reactor was pressurized with hydrogen at 200

- 250 psi for 18h. The mixture was then filtered over a pad of celite and

concentrated in vacuo to give 4-amino-adamantan-Il-ol (15.15 g, 4/1 =

trans/cis 15 by NMR-D,0) as a white solid. This material is used directly
StERRodFT e TBNRER It Brdpod-hydrochloride
41ranmd-Arningradamantantkol-ogdroehieyide 20/4-Aminsradamantaia-Ll

(15.15 g 90.58 mmol as a 4/1 = trans/cis mixture_f Wag L
suspended in methanol and cooled to 0 °C. Trimethylsilyl chloride (12.16 ml, 95.11
mmol) was added slowly, while maintaining internal temperature below 7°C. The
resulting mixture was stirred at 0°C for 1 h and then was warmed to room temp. and
triturated at reflux for 6h. The suspension was cooled to room temp. and stirred for 13 h.
The solid was then filtered and dried at 60 °C in vacuo for 18 h. trans-4-Amino-

adamantan-1-ol-hydro chloride (12.7 g) was obtained as a white solid (95.15% pure by

- gas chromatography, pure trans by NMR-D,0).

Intermediate 3: 1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid

Q LiOH, H,0 Q
/2 O/\ MeOH N/ OH
Y | . Y I
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suspended in methanol and cooled to 0 C. Trimethylsilyl chloride (12.16
ml, 95.11 mmol) was added slowly, while maintaining internal
temperature below 7C. The resulting mixture was stirred at OC for 1 h and
then was warmed to room temp. and triti¥ated at reflux for 6h. The
suspension was cooled to room temp. and stirred for 13 h. 25 The solid

Twasehsipiedrbanahd dbiegrae 6 B-Hvartrs 9648 aberariic 4cithehad ester (20 g,

9 RIAMARNANARITY Ao BIRHER L2 4. I WASRPEROSHASIR WRISSRIEhanol (100
gas chromato ra hy, pure trans by NMR- D20).

5.15% pur
“!(Hé’ﬁﬁétﬁé%@o)é TRletAsE ot M&W‘Hﬁ was
stﬂ%at&@ﬂ;@@%&ﬁ%ﬁ@ﬁéﬂ?%&‘énf%‘téa\dﬁ&eﬂ?ecﬂi@e@ f&hgﬂ(?zélot@frergnfxzze the
t -pyrral-l-y ole-4-carbo a er
nﬁfﬁ%aqa B s pe T Wefsmwér% i SR FATSHREERGHC! ©
n‘(ﬂ.DQnm&;)tﬁzmdeWatﬁh €194 mkjaeas Mdﬁ(ﬂﬂn‘@&lcé&récgs \'b@ﬁb Wﬁpﬂ}aﬁéﬂ&n vacuo
treflu ours, and then ¢ ncentrat

reacti was , stirr.
1 %laler re d5(9 suﬁe (I)e remov: %Zt%e' G cthand ?afﬁevf’géclgl%a\slv%%e without
ﬁdthﬂeﬂumﬂaaﬂater acidified to pH 2 with concentrated HC1 (9 mL), and
extracted with ethyl acetate. The combined extracts were evaporated in
vacuo to give 1-methyl-5-pyrrol-I-yl-IH-pyrazole-4-carboxylic acid which
IntermestiatothBtaviuitheNslinrthatamimtdrérifluarercetyiaprylate
3-N,N-dimethylamino-2-trifluoroacetylacrylate O O toluene F3C OEt EtO
N+ F3C O CF3 N | Trifluoroacetic anhydride (10.18, 48/1 mmol) was

added dropwigge in about 20 minut |nt8 a mixture of ethyl ¥/ %
N,N-dimeth Lﬁqg_eﬁcrylate (6.9 g, ES mol)t‘?h’%ﬂjerwé bkt

which Wa§ oole etohe-i Q}ng TTOCyT hé reac on mixture
was then allowed tO[I‘ISG back to room temperature and stirred fﬁir 1 hour.

The reaction mixture was
Trifluoroacetic anhydride (10.1g, 48/1 mmol) was added dropwise in about 20 minutes

into a mixture of ethyl N,N-dimethylaminoacrylate (6.9 g, 48.2 mmol) in toluene (10
mL) which was eooled in acetone-ice bath (about -10 °C). The réaction mixture was then
allowed to rise back to room temperature and stirred for 1 hour. The reaction mixture was
diluted with dichloromethane (100 mL) and water (80 mL.). The mixture was stirred for
15 minutes and the organic phase was separated. The aqueous phase was extracted three
times with dichloromethane. The combined organic phases were dried under vacuum and
purified by silica gel chromatography eluting with a gradient of 0-40% ethyl
acetate/hexanes, then 40% ethyl acetate/hexanes to give ethyl 3-N,N-dimethylamino-2-
trifluoroacetylacrylate 10.2 g, 89%).

Intermediate 5: Cyclopropylhydrazine hydrochloride

NOBF, conc. HCI
(Boc),0 Pyridine Zn{activated)
DCM CH,CN B MeOH, -78°C
[: .Boc ocC N-NH,
[>_NH2 - H — D—N - [>— HCI
n '
O

Step 1. N-(tert-Butoxycarbonyl)cyclopropylamine
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diluted with dichloromethane (100 mL) and water (80 mL). The mixture
was stirred for 15 minutes and the organic phase was separated. The
agueous phase was extracted three times with dichloromethane. The
combined organic phases were dried unéfér vacuum and 20 purified by
silica gel chromatography eluting with a gradient of 0-40% ethyl

Tacetalemairfes I AREP HOMIREHy Pt StatefreRipel b GrAdaaysthane (50 mL) at

0% %Mﬂi&%&@%ﬁ@v&s%@&%%@%ﬂ&@%@ﬁé@ Bugy18R%b bnteemeriiaten oo
5: Cz)j/clo ro&aydrazm drochlorlde 25 NOBF4 conc. HCI%}@ c)20

Rstiie DEMMEHaER IRen mats ks hp glged to stir at
robnﬁ\lt&ﬁﬁe?aiﬁrélfckr 18 mburd, OhStevknt was evaporated under vacuum to give N-

(tert-Buto H?Pég E{ clopr ine To a solution of
(IWC &6?%%% Pgo%%%'ﬁ%i )¢|h9§ %‘Hloromethane (50 rill-) at OC
in an ice-water bath was added a solution of di-tert-butyl dicarbonate
(43.7g9, 200 mmol) in dichloromethane (100 mL). The reaction mixture

was then allowed to stir at room temperature for 18 hours. The solvent
Steng ValysrasedNiftdervaoryeartoriv@ NI -cyclopropane

NRSERHIOXYCALARY SHSIRREOpY Iaming 1(1%:?1&? WA a R RAefully in several

N-Nitroso-N-(tert-butox é)carbonyﬂamlno cyclopropane Nitrosoriium

PREHRHRISraIseritd (82, STaugionRbI WEs duderyeaRorum) sHeiersrylayine (9.57

PGU@HM)%%@@&%QWHWI PYmL) in dry acetonitrile (150 mL). The
N-(tert- butoxycarbo éé 7H)‘iﬁ_opropylamlne (9.57 g, 60,9 mmol) and

SARHYRRBES ST SO ERoR R S0k oF e SBuden Water and

E@K@dv@fe&ﬂc@df@ﬁ@%mgiﬁ& pidbdheds @&ﬁtwr@mm@emgrvam IN
OAc were add organi phase wa .
R R ) PR By I B S Rathibirine.
dnidith NeNGMIC fI8: A mrdrmzapsmedl@m@sm) vﬁiﬁm&dwahdt emndnatbd
under hi | bat rat gi
R e B Dol % Blopropane
(1qubatitauns)dy areeinSidp 3. Cyclopropyl hydrazine hydrochlorlde

Step 3. Cyclopropyl hydrazine hydrochloride -
N-Nitroso-N-(tert-butoxycarbonyl)amino-cyclopropane (12 g, ~60.9 mmol) was
dissolved in MeOH (600 mL) and cooled to -78°C in an acetone/dry ice bath. At -78°C,
conc. HCI (54 mL) was added slowly to the stirred reaction mixture. Then activated zinc
(33.7 g, 516 mmol; nanosize activated powder from Aldrich) was slowly added at -78°C
to the stirred reaction mixture, The reaction mixture was stirred at -78°C for 8h. Then the
reaction mixture was filtered through celite. The filtrate was concentrated under high
vacuum with a water bath temperature below 40°C to give crude cyclopropyl hydrazine

hydrochloride as a sticky semi-solid.

Intermediate 6. 1-Cyclopropyl-5-triflucromethyl-1H-pyrazole-4-carboxylic aci



10

15

20

25

30

20 N-Nitroso-N-(tert-butoxycarbonyl)amino-cyclopropane (12 g, -60.9
mmol) was dissolved in MeOH (600 mL) and cooled to -78C in an
acetone/dry ice bath. At -78C, conc. HC1 (54 mL) was added slowly to
the stirred reaction mixture. Then activatg@-zinc (33.7 g, 516 mmol;
nanosize activated powder from Aldrich) was slowly added at -78C to the

stirred reaction mixture. The re@gti {a)lgnixture waspstirred at678C forsh. 2
Then thie 25 reaction mixture wgsjiliered thrije\Ige. Tb}ggm@tﬁ waso

d undgs-highyvacuum-with-a water ba/@t mperature-below. -
3

/N
crude cyglgpropyl hydrazine hyleGEhlom'rd\é as a sticky N

semi-s@lid. 30 Inter e:ediate 6.
1-Cyclopropyl=5-trilluororgethy!-.::-pyrazole-4-carboxyl c acid - 50 00
NEta,EtOH LIOH O O Microwave Et0 MeOH/H,O HO 11 11 I'llll~~~">__
i E t+ N NH, F3C.N- F3C N' i HCI Step 1. L
> e.ftlyﬁ(?p%eﬁmefw 1g&%‘%fﬂ?ﬁi%’%b%%&ﬁ%a%&&ﬂ@&&i%‘iﬁ‘ﬂ‘%}s?&ef
Thegthigianne (22, 3,121 rdmoinabdeyt oyetogpridpydrayolkazidedeyittrodbi@ridemediate
5 Qﬂ%%@%‘fﬁgr %usri}NcIBQPolﬁ[; ngL]er%Iggl "%Vnérg 'angécZ 's{clqurx]éplggﬂvgll%ea%ggu%gon of
sequentially to solution o ethyl

e de%émmﬁmﬁz:tﬁfrmmmgﬂgdaymetﬂﬁmmm_ét, 1. 76 g, 774mmol)
i _EHQHoﬂr(‘@ﬂé!}?*I@@r@élxmg‘r%ESéHiﬁM&%M%WQﬁMMQeW@H&T@ into

divided equally into three 10 mL-size Personal Chemistré/%microwave

thiesdsatupias fsrspagbArmSHadaisiowhe RivessielesERiedsrithih Sweden).

THEREBAY dRebSWRRINOHHE 1GQuM IISTAVAVRLArRAIBHON LRSS irradiation
Personal Chemistry. Microwave Synthesis system (Biotage AB, Sweden)

Usipe B B8 YR 6 TRy MR A SN I SES TRRHS RIS e s Wesen) at
1 soralinesbanthuethalnigd was: eviaporated wunderirducdespreasusenbifiel and

temeéLnin mixtur asg)artit%one betweeq,}c‘iichloromt%than? ae_nd vgatg?rrt,t. ed
A e W aTEP DA e &S EG e B IrEE imEd Wi " dieirome thaheartitione
béfvecor damhiopmasbsnweresl cortthjnad, thonceatidted wasaoumcanttiiBe times with
ifi ilica.c t eluting with radient of 0-20% ethyl|
SEHITE e TSRy AUV S L0705 M

purigigel Greifigh Shrsroeiearaeiny Bl ripy raible-gradient of 0-20% ethyl acetate/hexanes,
then 20% ethyl acetate/hexanes to give 1-cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-

F
20C to give :

carboxylic acid ethyl ester (140 mg, 8%). Mass spectrum: m/z: 249.1 (M+1).

Step 2. 1-Cycloprdpyl-5-triﬂuofbmethy1—1H—pyrazdle-4—carboxylic acid

To a solution of 1-Cyclopropyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid ethyl
ester (140 mg, 0.56 mmol) in CH;OH (2 mL) and water (2 mL) was added LiOH (16 mg,
0.67 mmol). The reaction mixture was stirred at reflux overnight, and then the solution
was concentrated under reduced pressure to remove the methanol. The residue was |
diluted with water and the solution was acidified to pH 2 with concentrated HCI. The
resulting mixfure was then extracted with ethyl acetate three times. The combined .
organic extracts were concentrated in vacuo to give 1-cyclopropyl-5-trifluoromethyl-1H-
pyrazole-4-carboxylic acid (130 mg, quantitative), which was used without further

purification.

Intermediate 7: 1-fert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid
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carboxylic acid ethyl ester (140 mg, 8%). Mass spectrum: n11z: 249,1

(M+]), Step 2. 1-Cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic

acid 20 To a solution of

1-Cyclopropyl-5-trifluoromethyl-1H-pyrazghe-4-carboxylic acid ethyl ester

(140 mg, 0.56 mmol) in CH3OH (2 ml-) and water (2 mL) was added LiOH

(16 mg, 0.67 mei)\The rgaction mixture was stirred at feflux overnight,

and then the solution concent @H

remove the methanol. The j&sidue was diluted withrwatey/anid the solution

was acidified to pH ' sentrated HCL The 25T8suligd'mixture was

then extracted with ethyl acetate three times. The co‘F—nbimaf{ organic

extracts were concentrateﬂ?h\vacuo to give

1-cyclopropyl-5-trifluoromethyl-IH- pyrazole-4-carboxylic acid (130 mg,
Toueasnitiived Wiioh vagl s ed wittvone thydth éf- pusifidatibnarBo A plieracetliatey] ester

S1oteRt- [-5-trifjuar l-1H- lesd-cashoxylic acid -51-.0 ~O0

B R S B e o s
addgshl i (8-dfRictdmempliHL pyrgaetiom mixtvexyties atitedthytesbtef¢b 4f, and
tieh ShENEB Rl B e hasest am BianR IR G350 R WalRT (AR BN The

was added LIOH (0.54 g, 22.5 mmol). The reaction mixture was stirred at

resifts wRsAHIuRr vatnuieh andoibrispiuiiag eecsidifiesdnbe? radueerrentrated

HUESELW ek Kapava the maimantihesesicuewasdiuedmwithiuateraed
th soplg{i\qn was acidified to pH 2 with concentrated HCL The resulting
C%@fﬁﬁé‘ RS e RS YL WRACERATES M1 At £ HiMFeks P4 U b8mbined
triffgarnmetttyadid weare clonteattatediinaca und gigedeteritichyias used without
f&;{ﬁgor%%éhxl-lH-pyrazole-4-carboxy|ic acid (4.02 g, 80%), which was
used Without 10 further purification. Intermediate 8.
2'-Methyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid f O ON'N O DO
CH3CNHDO 1IN+ O.Nzo+ CuCIl-EtOl-NIN

Intermediate 8. 2'-Methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid

LiOH, MeOH/H20
' reflux HO%
N

/NN

Step 1. 5-Chloro-1-methyl-1H-pyrazole-4-carboxylic acid ethyl ester

To a mixture of #-butyl nitrite (29.5 mL, 248 mmol), cuprous chloride (17.6 g, 177.8
mmol) and anhydrous acetonitrile (490 mL) was added 5-amino-1-methyl-1H-pyrazole-
4-carboxylic acid ethyl ester (25 g, 148 mmol) in portions over 30 minutes at 0 °C. The
reaction mixture was stirred at room temperature for 1h, then at 65°C for 1h. The mixture
was then poured into 6N HCI (600 mL) and extracted with dichloromethane. The

aqueous phase was extracted three times with dichloromethane. The combined organic
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H2N If. Ci N- NaH, DMF(dry) N N' | 0 LiOH, O reflux flux HO N N. CN 15
Step 1. 5-Chloro-I-methyl-IH-pyrazole-4-carboxylic acid ethyl ester To a
mixture of t-butyl nitrite (29.5 mL, 248 mmol), cuprous chloride (17.6 g,
177.8 mmol) and anhydrous acetonitrile 4490 mL) was added
5-amino-I-methyl-IH-pyraznle- 20 4-carboxylic acid ethyl ester (25 g, 148
phaseslwerponicastoted 30vminatesdthe (Cudehe sidaction mixiiice wadash

cﬁ?&frﬁgté‘&f éﬁ{i‘ﬁ?@%ﬂr ége{d]%l ol %?tﬁ§ Vé%ﬁt-r m'?a‘%‘érqe R 20% ethyl

then podre |nto 6NHCI ( racte foromathane.
applatedbRicnns torgive m@mh@ne@yh@é -fisesoleith-cidhietinetidrtyTheter (18
Lempined organic -52- phases were concentrated in vacuo, and the crude
Tesidue was purified by flash chromatography eluting with a gradient of

0-20% ethyl acetate/hexanes; then 20% ethyl acetate/hexanes to give

SeepiHOPONG 1thfﬂ1ma@%&%z%19@nb@sxyﬂs BHE R ESIRES 9, 64%). 5

ipyrazolyl-4'-carboxylic acid ethyl ester

2, 2'-M
S§§e§m¥&%‘f é o% %1»07%775% g, MRS aldediirieaoyticatingrraple (1.36
epPiazmbe1§1i:86rygDROMMIGHLIN lﬂf&'eDMtEo@c%x ml@ogﬂﬂ%hl?l&ﬁﬂﬁﬁraéa%:aﬁﬂ%e
i t th dt |xt h to 4 or
R A e B 3 B st comgiastect ooy lipacia
etthQB)tcwvéé &Qitgedioandu‘.*h)awamdcbd/\msi hmmdm&%@mu&m ghtoard overnight
<GP LA i oS R E A e R  MBBtarea,

separated, and the aqueo ase Was extract
a%@@@mm@dpbpgames ph@g@gwéreedgmememwsh@ c@mobthed organic

pHasidugwas pusifiedday, flash, silica &Iypéma%gm%g}géethyl £ghasmca

-gradient of 0-20% ethyl acetate,11:exanes, then

chioma{8 FraNAN e G VE DA gratheni o (L iasyrhaesiatabearpoxy el ethyl
acdyt BBIRED B give 2'-methyl-2'H-[1,3' Jbipyrazolyl-4'-carboxylic acid ethyl ester (0.2

g, 9%).

Step 3. 2'-Methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid

To a solution of 2'-methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid ethyl ester (340 mg,
1.54 mmol) in CH5OH (5 mL) and water (55 mL) was added LiOH (41 mg, 1.71 mmol).
The reaction mixture was stirred at reflux for 4h, and then the solution was concentrated
under reduced pressure to remove the methanol. The residue was diluted with water and
the solution was acidified to pH 2 with concentrated HCL. The resulting mixture was then
extracted three times with ethyl acetate. The combined organic extracts were
concentrated in vacuo to give 2'-methyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (300 mg,

quantitative), which was used without further purification.

Intermediate 9. 1-tert-Butyl-5-chioro-1H-pyrazole-4-carboxylic acid
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g, 9%). Step 3. 2'-Methyl-2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid To a
solution of 2'-methyl-2'H-[1,3']bipyrazo]yl-4'-carboxylic acid ethyl ester
(340 mg, 20 1.54 mmol) in CH30H (5 mL) and water (55 mL) was added
LiOH (41 mg, 1.71 mmol). The reaction 58ixture was stirred at reflux for
4h, and then the solution was concentrated under reduced pressure to
remove the methanol. The residue was dillff8tfwith water and the solution
was acidified to\pH 2 with corgcen'E@ted H@&tidkheeraigtilting mixture was
then extracte seNimes ggh‘eﬂwo%?etatﬂvmbmgad*%gamc
extracts were 25 ceocentrated in vacuo to give
2'-methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (300 mg, guantitative),
which was used without further purification. Intermediate 9.
1-text-Butyl-5-chloro-IH-pyrazole-4-carboxylic acid 53 - NaOAc EtOH
EtOOCHCNR B¥ernight $N-N + EtO 7-C COOEt K2 N~ N- 'k HCI j
N_O00eOHO EtQ/cH/H260 H/HZ%QQHM N CIHY 2CN Step
1. 5-Amino-|-ten-bu1§t—ﬂi—pyra§ L45carboxylic-agid et A solution
containing butylhydfgs%j,qe hydrocﬁ(gide salt (10 g, 80.3 mmol), ethyl 5
(ethoxymethylene)-cyanoacetate .6 g, 80.4 mmol), and anhydrous
sodium acetate (8.2 g, 100 mmol) in 100 mL ethanol was stirred and
refluxed for 16 hours. The solution was poured into ice-water. The

Segparatagnaaiequs-phagel Wasyedsacied Hes tinesavthyl ester

dichloromethane. The combined organic phases were washed i
ASHOHECEIGRRIARTHAS Tt ANt &aftf B A5THRE S61Etb drfd titid ey cthyl
(shdiymeahiirie:) dyamalenlewas sen8yedimdl, wadumioie sodium acetate (8.2

o TR0 P R Racig A e Roa AR SR STRNE 3 e {Bon was
poured into ice-water. The separated aqueous phase was extracted three times with
dichloromethane. The combined organic phases were washed successively with water
and saturated brine solution and dried with sodium sulfate. The solvent was removed in
vacuo to give 5-amino-1-tert-butyl-1H-pyrazole-4-carboxylic acid ethyl ester (13 g,

77%).

Step 2. 1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid ethyl ester

To a mixture of r-butyl nitrite (7.2 mL, 60.5 mmol), cuprous chloride (4.8 g, 48.5 mmol),
and anhydrous acetonitrile (120 mL) was added 5-amino-1-tert-butyl-1H-pyrazole-4-
carboxylic acid ethyl ester (8.4 g, 39.8 mmol) in portions over 30 minutes at 0 °C. The
reaction mixture was stirred at room temperature for-1 h, then at 65 °C for 1h. The
mixture was then poured into 6N HCl (120 mL) and extracted with dichloromethane. The
aqueous phase was extracted three times with dichloromethane. After the combined
organic phaseis were concentrated in vacuo, the crude residue was purified by flash
chromatography eluting with a gradient of 0-20% ethyl acetate/hexanes, then 20% ethyl
acetate/hexanes to give 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid ethyl ester

(5.5 g, 39%).

Step 3. 1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid
To a solution of 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid ethyl ester (5 g,
21.7 mmol) in methanol (50 mL) and water (50 mL) was added LiOH (0.63 g, 26.3
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Step 2. 1-tert-Butyl-5-chloro-IH-pyrazole-4-carboxylic acid ethyl ester To a
mixture of t-butyl nitrite (7.2 mL, 60.5 mmol), cuprous chloride (4.8 g, 48.5
rnmol), 15 and anhydrous acetonitrile (120 mL) was added 5-amino

-I-tert-butyl-1H-pyrazole-4- carboxylic acid ethyl ester (8.4 g, 39.8 mmol) in
portions over 30 minutes at 0 C. The reaction mixture was stirred at room

MERipeFaRAFSION MiteIs AtasStCredrahrcfive avixnightend thesncpoereidaiad under
rENEEHERR-ML) ARl RGN dithlarometiianes e @ﬁH GRHer, acidified

phase was extracted three times with dichloromethane. After the

tq;aH] Bifddh sonsrgsie b RS Whrk dhesmirigddniihabubatrieruide organic
eieratgiywm&w&@@@mf{@%boqbrawmw%w%mm@gmi@em&moxym

% eth | acetate/hexanes, then 20% ethyl acetate/hexanes to give
ailfé%%&& S Bfﬁgiﬁi@ﬁub BRRETHSGE Ry ester (5.5 g,
39%) 25 Step 3. 1-tert-Butyl-5-chloro-IH- pyrazole -4-carboxylic acid To a
rt- Putlyl = hIoro IH Cé l:oxyllc acid ethyl ester (5
] S6"l-) was added LiOH
(O 63 g 26.3 -54- mmol) The reaction mixture was stirred at reflux
E%ﬂﬁﬂ I'it and then concentrated under reduced pressure to remove the
anol. The residue was diluted with water, acidified to pH 2 with
MehobdtyseeH ey Dy eardlexdrsarbe xylic eawll acdthydroxeadgmmsiotan-2-yl)-
acts were evaporated in vacuo to give
1-tert-butyl-5-chloro-IH-pyrazoie-4-carboxylic 5 acid (4 g, 91%) which was
used without further purification. Preparation of Preferred Compounds of
the Invention Example 1 10 Methyl-5-pyrrol-1-yl-lli-pyrazole-4-carboxglic
acid (5- h)édroxy -adamantan-2-yl)- amide. QH O TSTU HO--'~~ x Ny;\‘
DIPEA O%. EIN DCM/DMF N + V~T N T O 01 Exampleyl 15 ,! |

1-Metyt5>RymQl-1-yl-1H- -pyrazolé-4-car @W imacid (Inyinﬁg at
) N

mg, 0.2 ' N' + N
y N \ 4\\// N

= HO / N \

D

Example 1

1-Methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (Intermediate 3, 38 mg, 0.2
mmol) was dissolved in a mixture of dry dichloromethane (3.2 mL) and dry DMF (0.8
mL). DIPEA (0.14 mL, 0.8 mmol) and TSTU (72 mg, 0.22 mmol) were added in the
above mixture. After the mixture was stirred for 1h, the appearance of active ester was
detected by LC-MS. Then 4-amino-adamantan-1-ol (33 mg, 0.2 mmol) was added. After
another 2 hours water was added and the organic layer was separated. The aqueous layer
was éxtracted twice with dichloromethane. The combined organic phases were dried |
under vacuum and purified by C-18 reversed phase HPLC with a gradient of 10-100%
acetonitrile/water to give Example 1: 1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide (44 mg, 65%). Mass 'spectrum: m/z: 341.2

(M+1)

AL j.

Example 2
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mmol) was dissolved in a mixture of dry dichloromethane (3.2 mL) and dry

DMF (0.8 mL). DIPEA (0.14 mL, 0.8 mmol) and TSTU (72 mg, 0.22

mmol) were added in the above mixture. After the mixture was stirred for

Ih, the appearance of active ester was .dggected by LC-MS. Then

4-amino-adamantan-l-ol (33 mg, 0.2 mmol) was added. After 20 another 2
tragserd-Meedhylw&paucidel eylel Hie prozolic-dayarbosglrepada®dylibexy-adamantan-
28qYeagdayer was extracted twice with dichloromethane. The combined

organic phases were dried under vacuum and purified by C-18 reversed

phase HPLC with a gradient of 10-100% acetonitrile/water to give

Example 1: 1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid OH

(5-hydroxy-adamantan-2-yl)-amjide (44 mg, 65%). Mass spectrum: m/z:

341.2 25 (r~r1ly Example @psb- A H ] O\ H
H@an thyl-5-pyfrok -yf-BQWzole;f;E wylisacet Nas

[qycinoxy-adary - 2-y)-amide OM ATSTH ~~ pNH2 DENRMF H
CN I5IPEA(BcNJ.,JONsmIHCH N@JrN,N\HONV—/N"( N\

trans cis Example 2 5 Methyl-5-pyrrol-l-yl-1FEpyrazole-4-carboxylic &€id

(Intermediate 3, 2.66 g, 13.9 mmol) was diss@lyed in a mixture of deg

dichloromethane (40 mL) and dry DMF (10 mL?. DIPEA (14.5 mL, 83.2

mmol) and TSTU (5.02 g, 15.2 mmol) were 38z in the above mixture.
After the mixture was stirred for Ih, the appearance of active ester were 10

M%%?g?—g L G ngﬁplfé%zz‘%mtggfgg%rﬂg niag gﬁgﬁ%@%&?&%%ﬁ? 3.9 mmol)

was ad . After ano ours water was a aver

viadisoberdiac Mg eéds dighlorometoteddmblioaiwits DMF (10 mL).
paighioremethangs ek 9igrRigPhases Mﬁ%@%‘iﬂ&‘é 2985 the above

vacuum and purified by C- 18 reversed phase prep-HPLC with a gradient
mgftyke. After the mixture’ was stirred for 1h, the appearance of active ester were

detected by LC-MS. Then 4-amino-adamantan-1-ol (2.32g, 13.9 mmol) was added. After

another 2 hours water was added and the organic layer was separated. The aqueous layer

was extracted twice with dichloromethane. The combined organic phases were dried
under vacuum and purified by C-18 reversed phase prep-HPLC with a gradient of 25-
35%. Example 2, trans-1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide was isolated as the second peak corresponding to mass
spectrum of m/z = 341.2 (M+1).

Example 3

2,'-Methyl-Z’H-[l,S']bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide

0 TSTU
o DIPEA O
7 \@ DCM/DMF N
N N'N + HN —_— J \N
/NN

Example 3

2'-Methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (Intermediate 8, 50 mg, 0.26 mmol)
was dissolved in a mixture of dry dichloromethane (3.2 mL) and dry DMF (0.8 mL).
DIPEA (0.23 mL, 1.3 mmol) and TSTU (93 mg, 0.28 mmol) were added to the above
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35%. Example 2, trans-l-methyl-5-pyrrol-1-yl-IH-pyrazole-4-carboxylic acid

(5 15 hydroxy-adamantan-2-yl)-amide was isolated as the second peak

corresponding to mass spectrum of m/z = 341.2 (M+1). Example 3

2'-Methyl-2'H-[1,3"]bipyrazolyl-4'-carboxydic .acid adam antan-2-ylamide 0

TSTU HODIPEAOY ki~jgNN 2 DCM/DMFN/IN"+HNN CN ~ HCI
nhixEpNge O%ﬁBIZDeEKHmmex&S Zt-iMeilfyk ZIH thd Bemyrazolyladircadieokas detected

t a. olve Ra m|x re of
e T o 00,040 MRS SR
Afieacmather ishwzg@mwaswéﬁmyi\ﬂ@rerg@tdedawnw@amatsa The aqueous
1R AfleEDe MPAWaVASHIFESL IR, The ARRERIANS ﬁ( %th\ég g ere

was detected by LC-MS. Then 2-aminoadamantane hyd

drifg wnder yasymnoad Rerder barfer! Sristseted RbarsRErRl4S witheczeastient of
1memaawm@ﬂem§tae@am@d a@&ﬁwﬁpm'wﬁw&ﬁﬁw%}%%ﬁ%ﬂd

|th dichl ethane. The “combined organic phases were 5 dried under
Cli Ik 'éf ’E’r’gﬁe&ggm 18 Taverasd HFSEEBr &y 342 Dgradient
of 10-100% acetonitrile/water to give 2'-methyl-"H-[
1,3"bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide (65 mg, 77%).
Mass spectrum: m/z: 362.2 (M+1). 10 Example 4
Entatiple 3-trifluoromethyi-IH-pyrazole-4-carboxylic acid
-@m&g@&g&@lq TliazHo(l)e Ql ﬁogyl'i:cgcll\ld% alt\{lrlxglll\élgn% J}Qall}lu%e

HCISH.ININ
TSTU @ .
DIPEA
]j}j HN\@ DCM/DMF MJ{
7\
For SN
F I

Example 4

Methyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (77 mg, 0.4 mmol, CAS#:
119083-00-0, purchased from Bionet) was dissolved in a mixture of dry dichloromethane
(3.2 mL) and dry DMF (0.8 mL). DIPEA (0.28 mL, 1.6 mmol) and TSTU (145 mg, 0.44
mmol) were added to the above mixture. After the mixture was stirred for 1h, the
appearance of active ester was detected by LC-MS. Then 2-aminoadamantane
hydrochloride (75 mg, 0.4 mmol) was added. After another 2 hours water was added and
the organic layer was separated. The aqueous layer was extracted twice with
dichloromethane. The combined organic phases were dried under vacuum and purified
by C-18 reversed phase HPLC with a gradient of 10-100% acetonitrile/water to give 1-
methyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (85 mg,
65%). Mass spectrum: m/z: 328.2 (M+1).

Example 5

5-Chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide
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Methyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (77 mg, 0.4 mmol,
CAS#: 15 119083-00-0, purchased from Bionet) was dissolved in a
mixture of dry dichloromethane (3.2 mL) and dry DMF (0.8 mL). DIPEA
(0.28 mL, 1.6 mmol) and TSTU (145 mg6.44 mmol) were added to the
above mixture. After the mixture was stirred for Ih, the appearance of
active ester was detected by LC-MS. Then2-aminoadamaqtane
hydrochlorigle (75 ma, 0.4 mmol)ezf.%addg fter anothours Xvater

was adtf& d 20 the orgé;mic I as seEpaEied. Thesagugous I er
tvice with é&‘«ﬂaMaﬁe.—%&eﬂnbined orgamicphases

was extrac
were dried ungfer vacuum ausl purified by C-18 reversed phase Py
with a gradieﬂt of 10-100%o0 acetonitrile/water to give 1- c N'N

methyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid l
adamantan-2-yiamide (85 mg, 65%). Mass spectrum: m/&x3382% (M+1).

i b A R O

THNchased Tomn-Nakeped) wasdisselveRxam plexBire of dry dichloromethane (3.2
- (D= H-nvr - li ' ) \ y
D e e e s b
HRMlorSHRidasEig3te sheYeamirare DMy the mikiup IPEstoebim) 1. he
appeaeihadflaatité CLA W, &%@mﬁb—weﬁﬁﬁ%‘j AR 8RRV ane

ixture, Afte éhe mixture was stirred for Ih, the appearance of active
hgé'i%&%ﬁ”éé aé? cBR% By TR v afdsda i A8 Eahi?ahlféﬂﬁmwr@ﬁaéded and
tH brewpidldysrmal) wps addeThAftricanothes 3 hosra wase twas wdded
and the arganic.layer was separated, The aqueous layer was extracted .
O A HaRh TG CPRE o e b AP AEed ot i pured
byihdé8 vacuert pivd pHfigd with a gradient of 10-100% acetonitrile/water to give 5-
chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (70 mg, 60%).

Mass spectrum: m/z: 294.1 (M+1).

Example 6 ,
tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide

0 TSTU @

DCM/DMF N
Fo {1, + BN —_— - —
FF N~ HCI , E N’N
F
F #\
Example 6

tert-Butyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (Intermediate 7, 61 mg, 0.26
mmol) was dissolved in a mixture of dry dichloromethane (3.2 mL) and dry DMF (0.8
mL). DIPEA (0.23 mL, 1.3 mmol) and TSTU (93 mg, 0.28 mmol) were added to the
above mixture. After the mixture was stirred for 1h, the appearance of active ester was
detected by LC-MS. Then 2-aminoadamantane hydrochloride (58 mg, 0.31 mmol) was

added. After another 2 hours water was added and the organic layer was separated. The
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10 by C-18 reversed phase HPLC with a gradient of 10-100%
acetonitrile/water to give 5- chloro-1-methyl-IH-pyrazole-4-carboxylic acid
adamantan-2-ylamide (70 mg, 60%). Mass spectrum: m/z: 294.1 (M+1).
Example 6 15 tert-Butyl-5-triffluoromethyt-tH-pyrazole-4-carboxylic acid

gﬂ%ﬂ%"ﬂ&% %védaé?ééxda%teﬁ {Céére%v T URNTTOR ARG P o fbibdNzablc 1ayers

FNNCIFFFIN FT Exam
wisre ey 181gef] cr@mmmylpm’pﬁ@éim &AL aemendphcraeis fiitbrniedhcaemdient of

191109 Q@0 BT Massisseivetyi @Iﬁﬁ%ﬁfﬂ%ﬂctﬂ@s@nﬁme%
(3 2 mL) and dry DMF (0.8 ML). DIPEA (0.23 mL, 1.3 mmol) an

Ry 2kt e RIB I QR D BHRE Im ML S ReRER xR 2 (M),

was stirred for Ih, the appearance of active ester was detected by LC-MS.

Then 2-aminoadamantane hydrochloride (58 mg, 0.31 mmol) was added.
EXamplatthaRS hours water was added and the organic layer was
tﬁﬁiﬁlﬁ@dﬂ'\h@lé&rﬂﬂmu&myﬁﬂﬁaﬁyexﬁmmwmwﬁh acid  (5-hydroxy-

chlor méh comb ed or nc ers re rled un
Adparte B?)ﬁ feverSe phassqe C¥ I’llg%grrla heBet %éﬁg&pymml%"
mcb@yMlaM(érhp@mthMawﬁethyl 1H-pyrazole-4-
carboxylic acid adamantan-2-ylarnide (62 mg, 65%). Mass spectrum: m/z: oy

370 2 (M+1). 5 Examples 7TaTnd 8 trans- 1 -tert- B 5 trifluorom ethyl- I
p azole-4-carb ox I|c acﬁpé-hydroxy- a kha I) -amide an
|s- > tbutyl oro?netPP}iW?L’l‘F—pyr -4- carboxyllc acid /77
F F

£ xy ad an-2-yl)-amide OH W 5/“]( ~~~)'0 O b
NJ/ O NHz BEM/DMF OH N F /1 +TN/FF

trans
Example 7 Exampie 8

tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (Intermediate 7, 3.28 g, 13.9
mmol) was dissolved in a mixture of dry dichloromethane (40 mL) and dry DMF (10
mL). DIPEA (14.5 mL, 83.4 mmol) and TSTU (5 g, 16.7 mmol) were added to the above
mixture. After the mixture was stirred for 2 h, the appearance of active ester was detected
by LC-MS. 4-Amino-adamantan-1-ol (2.32 g, 13.9 mmol) was added. After another 4
hours water was added and the organic layer was separated. The aqueous layer was
extracted twice with dichloromethane. The combined organic layers were dried under
vacuum and purified by silica chromatography eluting with a gradient of 0-60% ethyl
acetate/hexanes, then 60% ethyl acetate/hexanes to give cis-1-tert-butyl-5-
trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide
(Example 8, 1.75 g, 33%) and trans-1-tert-butyl-5-trifluoromethyl-1H-pyrazole-4-
carboxylic acid (5-hydroxy—adamantah-Z-yl)-amide (Example 7, 0.85 g, 16%). The trans
isomer eluted after the cis isomer. Both compounds were characterized by mass

spectrum: m/z: 386.2 (M+1).

Example 9
trans-2'-Methyl-2'H-[1,3']|bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-
yD-amide
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FNNFNF FHO FF FF trans cis 10 Example 7 Example 8
tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (Intermediate 7,

- 3.28 g, 13.9 mmol) was dissolved in a mixture of dry dichloromethane (40
mL) and dry DMF (10 mL). DIPEA (14.5mL, 83.4 mmol) and TSTU (5 g,
16.7 mmol) were added to the above mixture. After the mixture was
stirred for 2 h, the appearance of active ester was detected 15 by LC-MS. ©H

4-Ad?1ino-adamantan-l-ol (2.321g, 13.9 mmgl) was d. After angther 4
hguts water was added m@dggg;@wanic la W@@argged. The $-f
aquedus Myer wag extract [ chlorg_jnet ane. Thgtq bineg
mc yers wéfedried under vacuuj urified by silica N\~
C atograph{?%luting with a gradient of 0y&0%0 ethyl acetaté/he Qes,
then 60% ethyl acetate/hexanes to give cis-I-tert-butyl-5 20
trifluoromethyl-1H-pyrazole-4-carboxylic acid trans
(5-hydroxy-adamantan-2-yl)-amide (Exampk®8rE.5 g, 33%) and trans-
I-tert-butyl-5-trifluoromethyl-IH-pyrazole-4- carboxylic acid
(5-bydroxy-adamantan-2-yl)-amide (Example 7, 0.85 g, 16%). The trans

2'1ddetievl€liield Sftbipyrazsityisbmeh®oiic compbumasadiate Shatacnssizeat bymol)

- . +

R S DRI o oy D )

DB yd ok yhe draneac) 2nd\Tarhid €5 XonaHl 68 rgme)) v ae BIpEAgheiabeve

miADHE 2AREMHD M Al re K Nt ERIHE) (e labpBhMachl oOF #6898 &fer was detected

Example 9 2'-Methyl-2'H-g,3']biplyrazolyl-4'-carboxylic acid (Intermediate 8,
b}zég-ll}@.ﬁwtﬂsiaman an-1-0I (258 mg, 1.54 mmol) was added. After another 2

hours water was added and the organic layer was separated. The aqueous layer was

cis

extracted twice with dichloromethane. The combined organic phases were dried under
vacuum and purified by C-18 reversed phase prep-HPLC with a gradient of 15-20%
acetonitrile/water to give first cis-2'-methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide (100 mg, 19%, Mass spectrum: m/z: 342.2 (M+1)),
followed by trans-2'-methyl-2'H-[1,3"Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide.

Example 10
5-Chloro-1-methyl-3-trifluoromethyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide
TSTU '
O FF DIPEA
o< N + " b F
Ng HCI /
| CI -
|
Example 10

5-Chloro-1-methyl-3-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (91 mg, 0.4 mmol,
CAS#: 128455-63-0, purchased from Maybridge) was dissolved in a mixture of dry
dichloromethane (3.2 mL) and dry DMF (0.8 mL). DIPEA (0.28 mL, 1.6 mmol) and
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was dissolved in a mixture of dry dichloromethane (24 mL) and dry DMF
(6 mL). 5 DIPEA (1.6 mL, 9.2 mmol) and TSTU (556 mg, 1.68 mmol) were
added to the above mixture. After the mixture was stirred for |h, the
appearance of active ester was detectedspy LC-MS.
4-Amino-adamantan-1-ol (258 mg, 1.54 mmol) was added. After another 2
TRAWrY IMaterewas addadl prdrthaloegan Iﬁbga&ﬁfl W ﬁﬁ)&&hﬁ&l@f@-tﬁ@ ﬁlixturedwas
us.layer was_ extracted twice with dichlorom ..The comhine
S%?gggrﬁ%rpl éts%savt\)f%er%r%f)r?gc? %%ﬁé‘ﬁ e G%Qgﬁat%uﬁﬁﬁbvg-fgcfé ersed
apsizcss prapt R g drithb ghadiehtny, 05+ 2090 ] peetonitidé ater daogive Jitsiurs
iS=2:= -2 1bi -4'- xyli id (5-
o ol he I A T e s evacte
twigo withdichloromsihenco | beaeebingdthydaprig fhases were dried under vacuum and
e T . gy oy t N-amide.
D 0 Ao Lt o At aer
2YEQ-SReRRa iR DY Y Ratrideoramathyd-HE myrprok 2 exais BvFadampantan-2-
ylatizdd N5 nda| BBHIG! Mids®sPled2f Byameie 1ovi+1).
5-Chloro-1-methyl-3-trifluoromethyl-1H-pyrazole-4-carboxylic acid (91 mg,
0.4 mmol, CAS#: 128455-63-0, purchased from Maybridge) was
dissolved in a mixture of dry dichloromethane (3.2 mL) and dry DMF (0.8
E%Ih)n li%ldli’ A (0.28 mL, 1.6 mmol) and -60- TSTU (145 nlg, 0.44 mmol)
“ivere added to the above mixture. After the mixture was stirred for Ih. the
S-4gpeneahdedbnetiivie ld$tpy masl eidteatd Xylic GaldSidbineamPan-2-ylamide
aminoadamantane hydrochloride (75 mg, 0.4 mmol) was added. After
another 2 hours water was added and the organic layer was separated.

The aqueous layer was extracted TSTU
HO ,1& Y DIPEA | Z Z o
DCM/DMF
i + HN e
oL N p
|

Hel Nﬁ/\(
Cl N N

I
Example 10
5-Chloro-1,3-dimethyl- 1H-pyrazole-4-carboxylic acid (69 mg, 0.4 mmol, CAS#: 27006-

82-2, purchased from Maybridge) was dissolved in a mixture of dry dichloromethane
(3.2mL) and dry DMF (0.8 mL). DIPEA (0.28 mL, 1.6 mmol) and TSTU (145 mg, 0.4

- mmol) were added to the above mixture. After the mixture was stirred for 1h, the

appearance of active ester was detected by LC-MS. Then 2-aminoadamantane

”’hydroch-loride (75 mg, 0.4 mmol) was added. After another 2 hours water was added and

the drganic layer was separated. The aqueous layer was extracted twice with
dichloromethane. The combined organic phases were dried under vacuum and purified
by C-18 reversed phase HPLC with a gradient of 10-100% acetonitrile/water to give 5-
chloro-1,3-dimethyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (72 mg, 58%).
Mass spectrum: m/z: 308.1 (M+1).

Example 12
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5 twice with dichloromethane. The combined organic phases were dried

under vacuum and purified by C-18 reversed phase HPLC with a gradient

of 10-100% acetonitrile/water to give
5-chloro-1-methyl-3-trifluoromethyl-IH-pyggazole-4-carboxylic acid

adamantan-2- ylamide (55 mg, 38%). Mass spectrum: m/z: 362.1 (M+1).
Qwlepaopyleslirithishd okl B1diaiyidld-peaineyhicarbaudc aciiamantan-2-
ﬁjél antan-2-ylamide O TSTU HO DIPER DCM/DMF O 1 + HzN" CI I,N

CININ Example 10 15
5-Chloro-1,3- dlmethyl -|[H-pyrazole-4- carboxyllc acid (69 mg, 0. 4 mmo

dry dlchlorometha ?'%ﬂ dry DMF (0.8 mLY, D]
B mmol) gn TS 45 m mol) wel agided o the
aboVeGiRyyrd. After t % was Stirred for Th, the% ppeagance of

active estef was detec}'t’ H by LC MS. Then 2-aminoa ant
hydrochlo. (75 mg, 0.4 mmol) was added. After another 2 hours water

was added and the organic layer was separated. The aggaeﬁ)@g Byer was
extracted twice with dichloromethane. The combined organic phases
were dried under vacuum and purified by C-18 reversed phase HPLC

1%%@&@@?@tﬁﬁ$@f&&@%ﬂQﬁWfﬁé@Qfa}9 AYE-24a ((Internﬁ%drha e 6, 20

éS)ro 1,3-dimethyl-IH-pyrazole-4-carboxylic acid adamantan-2

0 T k) ™ R AL e O THTa 06 gy iehionmsthpre (b 66aL) and dry
D@mmqmaammmatﬂyldwmmbeaﬁmmxbg JARIAMAIEREre added
to l oh gvg I-|I-1§X-It-19r€ Hz&tglgllezénxture was stirred for 1h, the appearance of active ester
was detected by LC-MS. Then 2-aminoadamantane hydrochloride (17 mg, 0.09 mmol)
was added. After another 2 hours water was added and the organic layer was separated.
The aqueous layer was extracted twice with dichloromethane. The combined organic
layers were dried under vacuum and purified by silica chromato graphy eluting with a
gradient of 0-40% ethyl acetate/hexanes, then 40% ethyl acetate/hexanes to give 1-
cyclopropyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (18
mg, 56%). Mass spectrum: m/z: 354.2 (M+1).

Example 13
Cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide ‘

[ TSTU o
’ |
O:”?m NH,  DIPEA
FsC N+ g DCM/DMF 0
N/
A

4 N
N\N/ H
: F
Y/ EF

Example 13
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DCM/DMFNNFItN+H2N~ _"IH S~HCIF \f FF Example 12 5
1-Cyclopropyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid
(Intermediate 6, 20 mg, 0.09 mmol) was dissolved in a mixture of dry
dichloromethane (1.6 mL) and dry DME £9.2 mL). DIPEA (0.1 mL,_O.57
mmol) and TSTU (33 mg, 0.11 mmol) were added to the above mixture.

deteciod by M. Then Sam Inoaca Ao Lyt e Hedidte 6, 100

d d by L. C-MS. Then 2-am inoadamantane_hydrochloride (1. ,

o R RS SHHecH Ao OT S SIS WS e AQGE i dry DME
(thelorgaRE fayeswds, 2epanateyl anBHESIY D emﬁsd@;{@w\tﬁﬁl%ﬂt_wgi’@ﬁg%@%o the
ith. dic hane. The combined organic layers were dried under
A R TRy B Rer s S aaineder was
detered BiyCatialditreteaemothdandOtaethyl dtetate/bdbanes tovgivadded,
-priri - I -4-carboxylic acid
et A PR LIORNE 338 spessd, T paneons
1qy RN XIREtgE BkspYIiL-dighioromestrapiel Fbp pembinad cagsoiy layesigvere dried
u@éﬂ%@%%@%ﬁﬂ@@%&@éﬂh@?@%@d@? AR ISdideh GBﬂ_a’ge B}gﬂ%ﬁtive—

F3C N IN + DCM/DMF O HO NN I'H_F FF"Example 13 -62-
Hﬁ?&%‘&raﬁ%@?ﬂﬂﬁ%%n%@%@ﬁﬁ%%%@t&r@rwﬂr@ﬁé_@ropyl-S-
triftteronastiate 161-5Q0am1g. L ABbRWYRP WASFissalve -Ham%ﬁﬁ@-gb%ﬁde (79

dichloromethane (4 mL rllg3 DMF, (1 mL). DIPEA (0.5 mL, 2.9 mmol)
m&%@fiégeﬁi&rﬁtg’% ﬁé é%'%%aded to the above mixture. After

the mixture was stirred for 2h, the appearance of active ester was

Example 14
Methyl-5-(4-methyl-piperazin-1-yi)-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide

[ AD [ A

N7 N7

/ cl / N"‘>
-

N

A solution of 5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide

(Example 5, 59 mg; 0.20 mmol) and 1-methylpiperazine (O.47lmL; 4.2 mmol) in N-

methylpyrrolidinone (0.8 mL) was heated to 230°C in a sealed vial under microwave

irradiation for 2 hr. The mixture was allowed to cool to room temperature and the crude

product was purified by reverse phase HPLC to provide methyl-5 -(4-methyl-piperazin-1-

yD-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (41 mg, 57%) as an off white
solid. ES-HRMS m/e caled for C0H3NsO (M+H™) 358.2602, found 358.2597.

Example 15
5-(2-Hydroxy-ethylamino)-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide
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5 detected by LC-MS. Then 4-amino-adamantan-Il-ol (77 mg, 0.46 msnol)
was added. After another 4 hours water was added and the organic layer

_ was separated. The aqueous layer was extracted twice with

dichloromethane. The combined organicdayers were dried under vacuum.
The crude mixture was purified by C-18 reversed phase preparative-
HPLC with a gradlent of 10-100% acetonitrile/

(5 hydroxy- adamantan 2-¥\Il),/a\
370.2 (M+1). Example 14 35/
Methyl-5-(4-methyl-piperaztn=I-yl)-1H-pyrazole-4-carboxylic acid
adamantan-2- ylamide O 6 NNtN \N 4~1~ CI N/ ON\ 20 A solution of
5-chloro-1-methyl-IH-pyrazole-4-garboxylic acid adamantan-2-ylamide
(Example 5, 59 mg; 0.20 mmol)@nd 1-methyipiperazine (0.47 mL;
4.2mmol) in N- methylpyrrolidinone (0.8 mL) was heated to 230C in a
sealed vial under microwave irradiation for 2 hr. The mixture was allowed

Hentgaglatentome teppaiatgre- ﬁ‘l&@lshel Bryse. RRedlch WaR e Hied M mantan-2-

evers has top thyI -5-(4- methyl p erazin-l 25
ﬁﬁni yraz l_glpkg fﬁl aﬁﬁﬁia‘ﬁ ﬂ’n oS aeAsunder
maer offanth neackatndnlis:«bf&ﬂ\g $orr11e m@lmif@é E&dﬂ%ﬁ@ﬁh&ﬂﬁé)m Step 2

7 E
P e R Aot BBy alpine - -y
1 mquarmaﬂwwémmd e&rhiathiN2-@labiéddi (2 anmixXtife of a white powder.
- I t d
E(§Exampleh{fj;a%eégpérg5zg 1(1)%2{6 mmo?; %ﬁﬁaﬁ%ﬁ%@ﬂ% gTEQ%‘I?E:meOI)

under 5 microwave irradiation according to the procedure described in
Ekaapielesl4 Step 2 provided after purification by reverse phase HPLC,

MS ﬂ‘ pgdroxy ethylamino)-1-methyl-
ethyl-5-[1,2,4]triazol-1-y 1H-pyrazole-4-carboxyhc acid adamantan-2-ylamide

o
&

Heating a mixture of 5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmol), triethylamine (0.22 mL; 1.56 mmol) and 1,2,4-
triazole (0.21 g; 3.0 mmol) under microwave irradiation for 4 hr according to the
procedure described for Example 14 provided after purification by reverse phase HPLC,
1-methyl-5-[1,2,4]triazol- 1-yl- 1H-pyrazole-4-carboxylic acid ada amantan-2-ylamide (11
mg, 11%) as an off-white powder. ES-HRMS m/e calcd for C17H22N60 (M+H")

£ 327.1928, found 327.1924.

Example 17
Methyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide



11l-pyrazole-4-carboxylic acid adamantan-2-ylamide (26 mg, 41%) as a
white powder. ES-HRMS in/(, calcd for C17H27N402 (M+H") 319.2129,
found 319.2127. 10 Example 16
Methyl-5-[1,2,4]triazol-1-y1-1H-pyrazole4rcarboxylic acid
adamantan-2-ylamide Oi NN /N '-Z9 N-N N 15 Heating a mixture of
5-chloro-I-methyl-1H-pyrazole-4-carboxylic acig-agamantan-2- ylamide
(Example 5, 88 mg; 0.30 mmol), triefhylamine @ L; 1.56 nunol) and
1,2,4- triazole (0.21 g; 3.0 oo adiation for 4 hr
according to the procedurg de 14 provided after
purification by reverse ph
1-methyl-5-[1,2,4]triazo|-1-y|-|H-@@zole#carboxylic acid
adamantan-2-yla ,ide (11 20 mg, ¥1%) as an off-white powder. ES-HRMS
m/e calcd for C17H22N60 (M+H") 327.1928, found 327.1924. Example 17
Methyl-5-pyrrolidin-1-yl-IH-pyrazole-4-carboxylic acid

Hgelanrgentairt2ry lahsHibloroel mpty D IM- pierativig-d-tabttorgliaf acid adamantan-2-

- rerds -8 -pyir. -4 )I/lg id. é lamide
e TS hra 0 T ) B S 5 0 A g

5 MWK TR EeRars s taithy mrekedpre desuiibed e ivefde Ekampiaded

afld piRvidetopiierouification hypiave E%&B?Iig-p%dm-l-yl- 1H-pyrazole-4-
1-methyl-5-pyrrolidin-l-yl-IH-pyrazole-4- carboxylic acid
carhary iR erdAdMRARtaNBONAELS 650 Maea LGk ARRRe Botkits PR BdaRFSHRMS
misitalcdlest O, QIgNAQNAKVINY 329:2836.4/9p00 $20.2334. 10 Example
18 5-(3-Hydroxy-pyrrolidin-1-yl)-1-methyl-IH-pyrazole-4-carboxylic acid
adamantan- 2-ylamide
10 Example 18

5-(3-Hydroxy-pyrrolidin-1-yl)-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide

ol ALD
/
Oso

15
Heating a mixture of 5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmol) and DL-3-pyrrolidinol (0.25 mL; 3.0 mmol)
under microwave irradiation according to the procedure described for Example 14
provided after purification by reverse phase HPLC, 5-(3-hydroxy-pyrrolidin-1-yl)-1-
20 methyl-1H-pyrazole-4—carboxylic acid adamantan-2-ylamide (68 mg, 66%) as an off-
‘ white powder. ES-HRMS m/e calcd for C19H29N402 (M+H") 345.2285, found 345.2281.

Exampie 19
5-(4-Hydroxy-piperidin-1-yl)-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-
25 2-ylamide
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O NN/AN O 15 Heating a mixture of
5-chloro-1-methyl-IH-pyrazole-4-carboxylic acid adamantan-2- ylamide
(Example 5, 88 mg; 0.30 mmol) and DL-3-pyrrolidinol (0.25 mL; 3.0 mmol)
under microwave irradiation according to t e procedure described for
Example 14 provided after purification b reverse phase HPLC,
5-(3-hydroxy-pyrrolidin-I-yl)-1 20 methyl-IH-pyrazgle-4-carboxylic acid
adamantan-2-ylamide (68 mg, 66%) s an off- {wfiite powder. ES-HRMS
345.2281. Example
19 5-(4-Hydroxy-piperidin-A-yl)-4-methyi= ; -4-carboxylic acid
adamantan- 25 2-ylamide -85 - N Q Heating a mixture of
5-chloro-I-methyl-IH- pyraz/le 4-garpoxylic acid adamantan-2- ylamide
(Example 5, 88 mg; 0.30 mmol) and/4-hydroxypiperidine (0.31 mL; 3.0
mmol) 5 under microwave irradiation@ccording to the procedure
described for Example 14 provided after purification by reverse phase
HPLC, 5-(4-hydroxy-piperidin-1-yl)-1- methyl-IH-pyrazole-4-carboxylic acid
Hedangantain:drylafiid®i63é-meaBiyi) BSHRaobehda Rawde b kSidRMRan- 2-
x(’uci:e for F2SO|_8’§1N4%238V|+H+3 35 ?3442 found 359.2437. 10
x Anip SX3gple mg; ol) and 4-hydroxypiperidine (0.31 mL; 3.0 mmol)

umﬁmwm)mmym??g}dem@fwe&mwméf?a@mmeaw
AN~ tl ture o

P e B 3 S Gt A 2o -
me@aédn%ﬁ@sragelm@uc@@gmmmq@mmemmmm(ﬁamgmJ%)rmiaﬁ@ff-
wiE BB WadeERIARNR R/ AP AGRANG. AL IS8 LR RIIESY 2437,

for Example 14

Example 20

5-[(Z-Hydroxy-ethyl)-methyl-amino]-I-methyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide
(
7
N
\ N
@A A
N
/N0

Heating a mixture of 5-chloro-1-methyl- 1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmoI) and 2-(methylamino)ethanol (0.25 mL: 3.0
mmol) under microwave irradiation according to the procedure described for Example 14
provided after purification by reverse phase HPLC, 5-[(2-hydroxy-ethyl)-methyl-amino]-
1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (29 mg, 29%) as an off-
white powder. ES-HRMS m/e calcd for CysHzoN,O» (M+H") 333.2285, found 333.2282.

Example 21
5-(2-Hydroxy-propylamino)—l-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide



provided after purification by reverse phase HPLC,
5-[(2-hydroxy-ethyl)-methyl-amino] - 1-methyl-IH-pyrazole-4-carboxylic
acid adamantan-2-ylamide (29 mg, 29%) as an off 20 white powder.
ES-HRMS m/e caled for C18H29N402_(|g%+_l—l*) 333.2285, found
333.2282. Example 21
5-(2-Hydroxy-propylamino)-1-methyl-|H-pyrazole-4<carboxylic acid
adamantan-2- ylamide 25 - 66 N--~49 Heating/& mixture of
5-ch|oro-|-methyl-|H-pyrazHlﬁ‘ fradamantan-2- ylamide
(Example 5, 88 mg; 0.30 m‘mol)/ nd 14dmino-2- anol (0.25 mL; 3.0
mmol) 5 under microwave N¥radiation according to the procedure
described for Example 14/provid[¥d purification by reverse phase
HPLC, 5-(2-hydroxy-propylamino)-14 methyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide (65 mg, 65%) as an off- white powder. ES-HRMS
m/e calcd for C18H29N402 (M+H+) 333.2285, found 333.2282. 10
Hexamgplen22nide ti\i-bhivesphalntdly i pyrazole dneaosis g mantan-2-

damantan-2-ylamide O N / Q. 15 Heating g mixture of
y%%ﬁ%r@ﬁ%né)t%ﬁ?ﬁg%ﬁ’a%oé- -c‘%P&&Qdi@‘ﬁ‘&%'}a%ﬁ%%ﬁﬂ%@&%@%i&eo mmol)
5 utBsamiohe G2 88irmglifid0 meeodiznth nherplotideréQi2G ik 30 Axanable 14
i ' iati ing ta the procedure described
B s PSP Ay B DIRSE Pl T
methydthbi-Byrer shbiitbapylia zdndemetsan-gayboxidic(68ithe, 65%) as an off-
wada HeRRn-Zylam i 70 AT QH; Wl
m/e?:gﬁd fo%mgh%%%iﬁf?éﬁ%%%ﬁgﬁ%%zg .%Ié}a?mp e3'2282'
23 5-(2-Methoxy-ethylamino)-1-methyl-1H-pyrazole-4-carboxylic acid
10 Eashypran-2- 25 ylamide - 67 -

Methyl-5-morpholin-4-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide

o) /4©
’
N
\ N
/@J
Y
N
15
Heating a mixture of S-Chloro—l-methyl-1H-pyrﬁzole-4-carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmol) and morpholine (0.26 mL; 3.0 mmol) under
microwave irradiation for 4 hr according to the procedure described for Example 14
provided after purification by reverse phase HPLC, 1-methyl-5-morpholin-4-yl-1H-

20 pyrazole-4-carboxylic acid adamantan-2-ylamide (76 mg, 74%) as an off-white powder.
ES-HRMS m/e caled for C1oHsN4O, (M+H) 345.2285, found 345.2282.

Example 23
5-(2-Methoxy-ethylamino)-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-
25  ylamide



\/JNN fN O Heating a mixture of 5-chloro-I-methyl- |
H-pyrazole-4-carboxylic acid adamantan-2- ylamide (Example 5, 88 mg;
0.30 mmol) and 2-methoxyethylamine (0.26 mL; 3.0 mmol) 5 under
microwave irradiation according to the pré)ﬁedure described for Example
14 provided after purification by reverse phase HPLC,
5-(2-methoxy-ethylamino)-1-methyl- 1H-pyrazo|e-4.carboxylic acid
adamantan-2-ylamide (65 mg, 65%) s an off- owder. ES-HRMS
m/e caled for C18H29N40 833.22857fs 333.2282. 10
ethyINH-pyra2elg<4-carboxylic acid
adamantan-2-ylamide N Heating a mixture of
5-chloro-1-methyl-IH-pyr ole-ﬁarboxylic acid adamantan-2- 15 ylamide

(Example 5, 88 mg; 0.30 mmol),Xriethylamine (0,43 mL; 3.1 mmol) and 2-
aminoisobutyric acid (320 mg; mmol) under microwave irradiation for 6
hr according to the procedure described for Example 14 provided after
purification by reverse phase HPLC,
5-isopropylamino-1-methyl-IH-pyrazole-4-carboxylic acid
HegHRgmiarprylahiicdlqes mge29ds) B an aflewhie powte ackiS iRt Ban-2-
isH 40 0 y -,
e B oy e yrmenie LA B 102 B 3.0 munol
> Rl ieway ANk AReeng i thrBfgdurnisessrst for Example 14
piveider aftdnpintdi oy 57 Rl0eAC AHRGXYIBIACIS R0ARANRN AR YIAMILS - 1 -methyl-
1£Examfl? _54188 mg; 0.30. mmol) and plzperldme (031 mT ; 3.1 mmol) under
pyrazole-4-carboXylic acid adamantan-2-ylamide (65 mg, 65%) as an off-white

powder. ES-HRMS nv/e caled for CigHoN,O, (M+H") 333.2285, found 333.2282.

Example 24

[
<

S-Isopropylamino-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide

Heating a mixture of 5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-

15 ylamide (Example 5, 88 mg; 0.30 mmol), triethylamine (0.43 mL; 3.1 mmol) and 2-
aminoisobutyric acid (320 mg; 3.1 mmol) under microwave irradiation for 6 hr according
to the procedure described for Example 14 provided after purification by reverse phase
HPLC, 5-isopropylamino-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide
(28 mg, 29%) as an off-white powder. ES-HRMS m/e caled for CisHaoN,O (M+H")

20 317.2336, found 317.2334.



microwave irradiation according to the procedure described for Example
14 provided after purification by reverse phase HPLC,
1-methyl-5-piperidin-1-yl-1H-pyrazole-4 10 carboxylic acid
adamantan-2-ylamide (52 mg, 51%) as an off-white powder. ES-HRMS
~ ml/e calcd for C20H31N40 (M+HT) 343.2493, found 343.2489. Example
E3aple-p4-Hydroxymethyl-piperidin-l-yl)-1-methyl-IH-pyrazole-4-carboxylic
I@cégﬂriagamant,an-2-y|amide N O0r~'%N DN N Heating a mixture of )
et PiReRinnr gy 1 pucazelavdosgrostlic asidrmdamarton 2yilamite
(Example 5, 88 mg; 0.30 mmol) and piperidine (0.31 mL; 3.1 mmol) under
-69- microwave irradiation according to the procedure described for
Example 14 provided after purif by reverse phase HPLC,
5-(4-hydroxy methyl-piperidjn-| @ thy 1- 1H-pyrazole-4-carboxylic
acid adamantan-2-ylamide (40 o) as an off-white powder.
ES-HRMS mle calcd for C21H33N402¥M+H") 373.2598, found 373.2597.
5 Example 27 10
5-(4-Benzyl-piperazin-1-yl)-1-methyl-1H-
adamantan-2- ylamide N O N iN NO ating a mixture of
5-chloro-I-methyl-IH-pyrazole-4-carboxylic j/acid\adamantan-2- 15 ylamide
(Example 5, 88 mg; 0.30 mmom ylpiderazine (0.54 mL; 3.1
mmol) under microwave irradigtion agcordiny to the procedure described
for Example 14 provided after pygfieation by reverse phase HPLC,
5-(4-benzyl-piperazin-1-y1)-I- methyl-IH-pyrazole-4-carboxylic acid
5 adamantan-2-ylamide (50 mg, 38%) as an off- white powder. ES-HRMS
HeMengalGeikene 3P 5LANAD (M) 48 R aAnbionnd 43428104 adamantan-2-

ylamide (Example 5, 88 mg; 0.30 mmol) and piperidine (0.31 mL; 3.1 mmol) under

N
yrazole-4-carboxylic acid

microwave irradiation according to the procedure described for Example 14 provided
after purification by reverse phase HPLC, 1-methyl-5-piperidin- 1-yl-1H-pyrazole-4-

10  carboxylic acid adamantan-2-ylamide (52 mg, 51%) as an off-white powder. ES-HRMS
m/e caled for CyoH3;N4O (M+H") 343.2493, found 343.2489.

Example 26
15 5-(4-Hydroxymethyl—piperidin-l-yl)-l-methyl-1H-pyraz01e-4-carboxylic acid
adamantan-2-ylamide

0

\N
N kl/

i ~, ,/N
\/\// '

Heating a mixture of 5-chloro-1-methyl- 1H-pyrazole-4-carboxylic acid adamantan-2-

20, ylamide (Example 5, 88 mg; 0.30 mmol) and piperidine (0.31 mL; 3.1 mmol) under



wn

10

15

20 Example 28
5-(R-3-Hydroxy-pyrrolidin-1-yl)-1-methyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide N ON / NiN Heating a mixture of
5-chloro-I-methyl-IH-pyrazole-4-carboxylic.acid adamantan-2- ylamide
(Example 5, 88 mg; 0.30 mmol) and (R)-{(+)-3-hydroxypyrrolidirte (0.26
niftrowdve Al OsSEDiaRVRdTRGIRLAR Accardingrlo E}%ﬁﬁi’g% %l;é?eo vided

described for Example 14 5 provided after purification by reve
afis RBrIECGROR RydFokysp phetIELS 1St Unbediprpmptivazoieeridiarbosytic methyl-
1BCishadamantarbexylnica baeiadiddo)am e il WRItesBOWAEE off. white
ES-HR%ES /e calcd for C19H29N402 (ivi+H" §45.2585, found 345.2283.
BVl DO S e AR PSR P BS G A R B0
adamantan-2-ylamide Q_~ N O N N N Heating a mixture of
5-chloro-I-methyl-IH-pyrazole-4-carboxylic acid adamantan-2- ylamide
(Example 5, 88 mg; 0.30 mmol) and diethylamine (0.32 mL; 3.1 mmol)
under 15 microwave irradiation according to the procedure described for
Example 14 provided after purification by reverse phase HPLC,
5-diethylamino-1-methyl-IH-pyrazole-4- carboxylic acid
Ezamplenddn-2-ylamide (16 mg, 16%) as an off-white powder. ES-MS m/e

5&&%&&@%%9— -*lt'rﬁlﬁ%&-:lfﬁggﬁ%%%gggéﬁggﬁ@ﬂ%Ba%gmantan-2-

tent-Butyl-5-pyrrolidin-1-y] -1H-pyraznl
y ntan-2-ylamide NH O

N

o)

[ N\

K\N _N
Q\/N\// |

Heating a mixture of 5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmol) and N-benzylpiperazine (0.54 mL; 3.1 mmol)
under microwave irradiation according to the procedure described for Example 14
provided after purification by reverse phase HPLC, 5-(4-benzyl-piperazin- I-y)- 1-
methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (50 mg, 38%) as an off-

- white powder. ES-HRMS m/e calcd for Ca6H3sNsO (M+H) 434.2915 , found 434.2910.
20 |

Example 28
5-(R-3-Hydroxy-pyrrolidin-1-yl)-1-methyl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide
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[JN\N'N Heating a mixture of
1-tert-butyl-5-chloro-IH-pyrazole-4-carboxylic acid adamantan-2- ylamide
(100 mg; 0.30 mmol) and pyrrolidine (0.25 mL; 3.0 mmol) under
microwave 10 irradiation according to theprocedure described in Example
37, Step 5 provided after purification by reverse phase HPLC,

1-tert-butyl-5-piperidin-1-yl-1H-pyrazg@le-4- carboxylic acid
adamantan-2-ylamide (14 mg, 1 n white solid. ES-HRMS m/e

S 806 found 371.2801. 15 Example 31
5-[4-(2-Hydroxy-ethyl)-piperazin-1=y
acid adamantanylamide N ON N NN

ethyl-1H-pyrazole-4-carboxylic
O~ ,11,~ 72- Hea+ting a mixture

(Example 5, 88 mg; 0.30 mmol) and
mL; 3.1 mmol) under microwave irradiatio

described for Example 14 5 provided after puri
HPLC, 5-[4-(2-hydroxy-ethyl,*piperazinnN-
yl]-I-methyl-IH-pyrazole-4-carboxy\c agid adal‘pantanylamide (71 mgq,

N
61%) as an off- white powder. ES-HRMS m/e calcd for C21H34N502
Hewtitd h 388 2708f Hoemerd88 he@igi- ﬁl@iﬁ@%ﬁ&-carboxlyhc acid adamantan-2-

e e Ly L
mmol) under microwave irradiation according to the procedure described for Example 14
provided after purification by reverse phase HPLC, 5-(R-3-hydroxy-pyrrolidin-1-yl)-1-
methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (56 mg, 54%) as an off-
white powder. ES-HRMS m/e caled for C1oH2oN4Oo (M+H") 345.2285, found 345.2283.

Example 29

S-Diethylamino-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide

Heating a mixture of S—Chloro—l—methyl-1H—pyrazole—4—carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmol) and diethylamine (0.32 mL; 3.1 mmol) under
microwave irradiation according to the procedure described for Example 14 provided
after purification by reverse phase HPLC, 5-diethylamino-1-methyl-1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (16 mg, 16%) as an off-white powder. ES-MS m/e
caled for CioH3N,O (M+H™) 331, found 331. '



5

10

15

‘Heating a mixture of 5-chloro-I-methyl-IH-pyrazole-4-carboxylic acid
adamantan-2- ylamide (Example 5, 88 mg; 0.30 mmol) and
(2-methoxy-ethyl)-methyl-amine (276 mg; 15 3.1 mmol) under microwave
irradiation according to the procedure described for Example 14 provided
after purification by reverse phase HPLC, 5-[(2-methoxy-ethyl)-
methyl-amino]-1-methyl-IH-pyrazole-4-carboxylic acid
adamantan-2-ylamide (61 mg, 59%) as an off-white powder. ES-HRMS
m/e caled for CL9H31N402 (M+H") 347.2442, found 347.2438. 20
Example 33 2'-tert-Butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid
Ead%m?né?n-z-ylamide -73- O KF, D180 0 zc Microwave, 230C N/N~"f NN
RPN NH CIN Example 33 In a Personal Chemistry microwave
teptdbetd-tuppriBiidind AB]1 Bvpouten)letdierrbomptis: 4cid adamantan-2-ylamide
chloro-IH-pyrazole-4-carboxylic acid adamantan-2-ylamide (Example 36,
100 mg, 0.30 mmol), pyrazole oo, 0.60 mmol), KF (35 mg, 0.60
mmol) and DMSO (2 mL) weré nixed. The tube was sealed with a
septum and was submitted to 1 icrowave irradiation using a
Personal Chemistry Microwave Synthesjs system (Biotage AB, Sweden)
at 230C for 20 minutes. The reaction mixitfe was partitioned between
ethyl 10 acetate and water and the ous phase was extracted three
times with ethyl acetate. The organic phases were combined,
concentrated in vacuo and purified by C-13 reversed phase prep-HPLC

with a gradient of 10-1007¢ acetehitrijg r/t(!)\!give 2'-tent-butyl-2'1-1-
[1,3")bipyrazolyl-4'-carboxylic ackd adAmant

-2-ylamide (45 mg, 41%).
Mass spectrum: m/z: 368.2 (M+1). 15 Exa

V

e 34
trans-1-ten-Butyl-5-chloro-IH-pyrazole-4-carlpoxylic acid
(5-hydroxy-adamantan-2- yl)-amide OH O TSTU O O H."4

Heating a mixture of 1-ferr-butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (100 mg; 0.30 mmol) and pyrrolidine (0.25 mL; 3.0 mmol) under microwave
rradiation according to the procedure described in Example 37, Step 5 provided after
purification by reverse phase HPLC, 1-tert-butyl-5-piperidin-1-yl- 1H-pyrazole-4-
carboxylic acid adamantan-2-ylamide (14 mg, 16%) as an white solid. ES-HRMS m/e
caled for CpoHsN,O (M+H™) 371.2806, found 371.2801.

Example 31
5-[4-(2-Hydroxy-ethyl)-piperazin-1-yl}-1-methyl-1H-pyrazole-4-carboxylic acid

adamantanylamide

o)

Y
o/\/NON T
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HO NHz DIPEAN~OHN CI/IN + ~JY DCM/DMF N IH + N,/H ~~ N CI Ci
,~ HO -71\\ Trans Cis 20 Example 34
1-ten-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (Intermediate 9, 2 g,
9.87 mmol) was dissolved in a mixture_qzd_ry dichloromethane (40 mL)
and dry DMF (10 mL). 25 DIPEA (10.3 mL; 59.1 mmol) and TSTU (3.6 g,
10.9 mmol) were added to the above -74- mixture. After the mixture was
stirred for 2h, the appearance of active ester was detected by LC-MS.

Bestnee mirecfmaiesn-| -oeth s B, mrorea ol ks sidifetiAfdamantan-2-
ymﬁ&@(Eﬂah@léssw@@%g{@M%g%&he(grﬁm&'?éfﬁg f}ééa(ﬁﬁégs mL: 3.1

ghe Yiseses
The aqueous, layer was extracted twice with dichlorométhane. T

TUBRbHRS TSN ISR RERA BrrodimEr BYAERSHHTT HeseriRee fangaremple 14
pmﬁdﬁ&ﬁﬁmﬂﬁmﬂibytﬁm%ﬁ@m@mﬂwmmgmg@ﬁF@%‘NI& iperazin-1-
-60%, t%triyifl_alpetg[e/ %gneg, th§n 60§{o thyl acetate/hexanes, an

YHirther purified by C-18 reverded RS ?‘8{5‘&1‘%}0}@%5‘{6 WAL rabmsrn off-

w2606 dCBtbRvIe mviatealta diveC,; HssNsO, (M+H™) 388.2707, found 388.2702.

E;J’éﬁ].gtlgrﬁ)utyl-&chIoro-IH-pyrazole-4-carboxy|ic acid (5-
hydroxy-adamantan-2-yl)-amide (Example 34, 900 mg, 26%, Mass

Sdbdviathoniretizg > math yiraminedi bwethly) 1l rpyrazole-4-carboxylic acid

alilehaBuH-2-nlIsadH-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide (1400 mg, 40%). 15 Example 35

\N \
/O\// l

Heating a mixture of S-chloro-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (Example 5, 88 mg; 0.30 mmol) and (2-methoxy-ethyl)-methyl-amine (276 mg;
3.1 mmol) under microwave irradiation according to the procedure described for
Example 14 provided after purification by reverse phase HPLC, 5 -[(2-methoxy-ethyl)-
methyl-amino]-1-methyl- 1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (61 mg,
59%) as an off-white powder. ES-HRMS m/e caled for CyoHs N.O» (M+H") 347.2442,
found 347.2438. |

Example 33

2'-tert-Butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide
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(714 mg, 10.5 mmol) in dry DMF (140 mL) under nitrogen at O C in an
ice-water bath and the mixture was heated to 40 C for Ih.
trans-5-Chloro-I-tert-butyl-IH-pyrazole-4- carboxylic acid ethyl ester
(5-hydroxy-adamantan-2-yl)-amide (Ex_a;ggle 34,1.89 g, 5.4 25 mmol)

was added and the mixture was heated at 110 C overnight and then

cooled. Water and ethyl acetate were added, the organic layer was i

separated, and gueous phase was extracted three times with EJOAC
The combined agic phases were genpgrated in vacuo and the AN

by C-%ersedﬂp@wm@ﬂa@aﬂve- HPl h i}l‘

A

resigue
grildie tofEO-lOO% aeeto rillé(,vvataﬁvg‘ive-ﬁaﬁs%-tert-but
ipyyazolyl-4'-carboxylic Phcid (5-hydroxy-adamantan-2-= “amidE (500
, 24%). mass spectrum: mlz: 384.2 (N1+1). A preferred thod\&¥the
preparation of trans-2'-tent-butyl-2'H-[ 1,3']bipyrazolyl-4'- 5 carboxylic acid
(5-hydroxy-adamantan-2-yl)-amide starting from ethyl- 3,3- Example 33
diethoxypropionate is outlined below. O o KOt-Bu, HCOOEt O O 1.
*NHNH2 OH 11 U X IO N! OH~CO\2. NaOH N OH O n-BuLi”~"'OH
Oxalyl Chloride, DMFOA CICN CIHN/ ClemN~H CI C1C1H2N OH
InoHPepspragdlhe B MW &ye Rraceictybe (Riggage AB, Sweden), 1-rerz-butyl-5-

chloro-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (Example 36, 100 mg, 0.30
mmol), pyrazole (41 mg, 0.60 mmol), KF (35 mg, 0.60 mmol) and DMSO (2 mL) were
well mixed. The tube was sealed with a septum and was submitted to 150 W microwave
irradiation using a Personal Chemistry Microwave Synthesis system (Biotage AB,
Sweden) at 230°C for 20 minutes. The reaction mixture was partitioned between ethyl
acetate and water and the aqueous phase was extracted three times with ethyl acetate. The
organic phases were combined, concentrated in vacuo and purified by C-18 reversed |
phase prep-HPLC with a gradient of 10-100% acetonitrile/water to give 2'-tert-butyl-2'H-
[1,3']bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide (45 mg, 41%). Mass

spectrum: m/z: 368.2 (M+1).

Example 34
trans-1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide
' _ OH
o TSTU e H\,@ o H\‘@
DIPEA “ N
HO NH.  bemomF 2 " OH %
/N, il N f N H
O NN N"al N™ ¢l
N A A
Trans Cis
Example 34

1-zert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (Intermediate 9, 2 g, 9.87 mmol)
was dissolved in a mixture of dry dichloromethane (40 mL) and dry DMF (10 mL).
DIPEA (10.3 mL, 59.1 mmol) and TSTU (3.6 g, 10.9 mmol) were added to the above
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10 Step 1: 2-Formyl-3-oxo-propionic acid ethyl ester Ethyl

" 3,3-diethoxypropionate (100 g, 525.7 mmol) was dissolved in THE (360
ml) at room temp. Ethyl formate (175.1 ml, 2.1 mol) was added at room
temp.. The solution was cooled in an icgzpath to 0 C and tBuOK (I M
solution in THF, 1.156 ml, 1.156 mol) 15 was added via an addition funnel

mSiHYl QYRS Bk MiknainEIREE e Al teeppyaitie cslavibeCsEh e gol@stected

C instantly from cqlorless to dark arange. The reaction  mixtyr
Db oW T AT RO s SoSeP RIS e A FEcaGr another
4 vaursallansed 40 siidedtaiabietergpnitotal 8rtwakhe peactid Thedyreowalayer was
e&?gccfgéntr\%eed\{/ri]ﬂ\{ Ccl:'fﬂ g%ﬂe%ﬂg c:tl. ﬁ% 28 Iy 'nte&’grs [1%?30\{]996 Tvt/]gre dried under
remaining brownish solution With white Solid in it was cooted in an
vécegbat!fwmmmmmﬁh(ﬁmrm o) svbsaaddentdto adjolsy piting with a
IARPUHRS LR RIS P P or LT GG BLIORL VP irther

suspension was then warmed up to room temp. and stirred for Ih.

Pyt dnaC700rmessid dheseay e rertisoddh G adtb aagasoenttehds - Wer
ad48RimI Waspared 4o digsplvenalhine winie - ?HUEMEMY&%Q%%% (5-
el e

ml) was added and the mixture transferred to a separatory funn

hydjasmad wpan ittt Bt Grratia P Ac i@ 000 b as SReGHEmaR z: 352.2
(MIII3N 6 BF ety Was Washehofes Wi RIinE-(F:302818- Ade bl yiRgaders -

R

1-tert-Butyl-IH-pyrazole-4-carboxylic acid Formyl-3-oxo-propionic acid
ethyl ester (75.85 g, 525.6 mmol) was dissolved in ethanol (1 L) at room
temp. Tert-butylhydrazme hydrochloride (65.5 g, 525.6 mmol) was added
15 at room temp and the reaction temperature gradually increased to 32C.
The flask was then placed in an ice-bath to cool it back to 20C. It took ca.
1 h for t-butylhydrazine to fully dissolve. The solution was stirred at room
ExamipléctS3 h. The reaction mixture was cooled in an ice-bath. Sodium
iyl xige Nyl 254 9 3BH prdavVicn U iZRIb Scildvd e k‘gaéﬁlgmantan-
Most of the ethanol was then removed in vacuo and methanol (300 20 ml)
2yheaYded followed by additional sodium hydroxide (4N, 304.8 g, 1.05
mol). The internal temperature gradually rose to 32C. The reaction flask
was then placed in a water bath to cool it back to room temp. and the
reaction was allo petho stir at room temp. for 18 It. Methagol (300

4V
was thefRgert ,gcuo with the water bath temperatu t “ OH
30C, reatté miIktuRHwas then cogled ta 0C and\ 7™
NI A - o H

N"“al ¥ (/\,\\N — ] '}j:\>
_7< N 7< N
Example 35
Sodium hydride (60% in oil; 420 mg, 10.5 mmol) was added to a solution of pyrazole
(714 mg, 10.5 mmol) in dry DMF (140 mL) under nitrogen at 0 °C in an ice-water bath
and the mixture was heated to 40 °C for 1h. trans-5-Chloro-1-tert-butyl-1H-pyrazole-4-
carboxylic acid ethyl ester (5-hydroxy-adamantan-2-yl)-amide (Example 34, 1.89 g, 5.4
mmol) was added and the mixture was heated at 110 °C overnight and then cooled.
Water and ethyl acetate were added, the organic layer was separated, and the aqueous
phase was extracted three times with EtOAc. The combined organic phases were
concentrated in vacuo and the residue was purified by C-18 reversed phase preparative-

HPLC with a gradient of 10-100% acetonitrile/water to give trans-2'-tert-butyl-2'H-



25 hydrochloric acid (6N, 190 ml) was added slowly to keep internal
temperature below 15 C. The solution was adjusted to pH = 2. The
resulting suspension was allowed to stir in the ice-bath for 2 It, and the
solid was filtered. After drying at 60 C [n7\5za_cuo for 2.5 days,
1-tert-butyl-IH-pyrazole-4-carboxylic acid (56.06 g) of off-white solid was
[1colisipiadz dihemeihadigiolcmas axastochtimaavith dishieromethaie 24%).
200 ml x 3). 30 The combined organic layer was washed once with brine
Mes6 GRATFERY Ve 8der Mabhesium sulfate. After concentrating in vacua
and drying, 16.5 g of yellowish solid was collected. The crude material

was.crystallized. ip hgt iso-propyl acetate (25 ml) and r? 25 ml). .
Y A S e A R
cantlashéd with (hikgdrsnivedimbisailofyhaddtateaing feptankey{d 83 v/v, 14
din%lt)oandrdried t7e713 i@uﬂ}/:?rc‘i%% (‘)NC in vacuo for 5 h. A second crop of

I- eﬁylgu?\yll-cfﬁ%pyrazo el car%okylic acid (7 g) was collected as a white

solid. Step 3: 1-tent-Butyl-5-chloro-1 H-pyrazole-4-carboxylic acid 5

tertggtyl-lH-pyrazole-4-carboxylic acid (5 g, 29.73 mmol) was dissolved ing

tetrayydrofuran (50 ml) at room temp.. Ima separate, flask yasadded
n-butyflithigm (2.%9? mgﬁ%ﬁgxane 9.28 ml, ?14 mmol)’and Wﬁsf\OH
e60 - . The 1-tert- butyI-IH-pyIr{azo e-43 arngr\éli ﬁcid sEIuticN\N

was added dKprise to the n-Butyllithiure sdl)ut%n, main aining intern

temperature below -10 C. The total addition time lasted 10 30 min. Th

resulting brownish suspension was stirred and maintained between -10C

and -15C for 40 min. The reaction was then cooled to -15C to -20C. Aoy

solution of hexachlorgethane (14.08 g, 59.46 mmol) in tetrahydrofur

(50 ml) was added drofgwise, maintaining internal temperature belo
-10€-BEhe total adgtitdh titie lastediR00nisHdAfevihe additiorQth

résulting dark br Cslolutieﬁ—was—sﬂﬁeel—%%e%te -15C f 30 min
andiwas Warmed yp to Froom temp. ov The reaction fixfure Was then
cdoled T kaS C ater (50 ml,was épwly, maintaifinglinternal

temperature below 20C. 120 ml &f ofganic solvents wer%{stilled under
reduced pressure at 25C water bath leading to a suspension. Heptane
(50 nil) was added leading to a clear brownish biphasic solution. After
stirring at room temp. for 15 min, the gqueous layer 20 (pH = 11.8) was
separated. The organic layer was eggdragted once with NaOH (1N, 20 nil).
Phegdmbitdd ddlikous phase wagivashed with heptane (25 ml) and was

—Cooted T arnrice-batfr. H% ic acid (6N) was added to adjust pH = 2,

maintaining internal N

B
0
A=

Step 1: 2-Formyl-3-oxo-propionic acid ethyl ester

Ethyl 3,3-diethoxypropionate (100 g, 525.7 mmol) was dissolved in THF (360 ml) at
room temp. Ethyl formate (175.1 ml, 2.1 mol) was added at room temp.. The solution
was cooled in an ice-bath to 0 °C and tBuOK (1M solution in THF, 1,156 ml, 1.156 mol)
~ was added via an addition funnel slowly over 30 min, maintaining internal temperature
below 5 °C. The color changed instantly from colorless to dark orange. The reaction
mixture was allowed to warm up to room temp. and stirred for 2 h. The reaction was

allowed to stir at room temp. for 18 h. The reaction mixture was concentrated in vacuo
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temperature below 20C. The suspension was stirred in the ice-bath at
0-5C for 1 h and the solid was filtered and washed with water (40 nil).
After drying in vacuo at 60C for 25 18 h,
1-tent-butyl-5-ch|oro-|H-pyrazole-4-cart_)%y_lic acid (5.28 g) was obtained
as a light yellow solid. Step 4:

af P Y MY G - Py ez 0l e R BRWHE REMR A% R White solid in it

adamantan-2-yl)-amide 30 tert—butyl¢5-chloro-IH-&\/razole-4-carboxyllt_:
wagigrCied, pABTePaHaRd S xiisplasreid (GReAOBD RS afAsdie reist PH =3,
niaimeiyanRamidetberkhyias Rided-andrtheresaetindask waspiacsshsion

in a water bath. To the suspension was added oxalyl chloride (3.3 m], 37

3 .
WA SYEAL A BIR FOTHFTPT ARIS AT it A AR e RiYaRiatas
rdgipel alureiose toctdeiipmmidier (He suppensiddeivasddamechiDibtiitite

SRR e UL T A T e T S

fanyll cHlbeidguigniol vene swhetiahones varti e th yietcatayel (@ (ran 2 Ty dmbined

make a clear dark orange solution..ln a rate reaction .flask was
o B e M o AR g e g0, and
conpsolratinerimediate 2)farmysddiver pregrioridecid efioheqt, 49,83 ghiwas obtained
as‘l%ﬁém@) to give a 5 milky solution. This solution was placed in a water

bath. The above acyl chloride solution was added via an addition funnel
to the aqueous solution over 20 min, maintaining the internal temperature

Sg%lgwl%g.g\fgfp ie pediianstbaregyiling;guspension was allowed to stir
at room temp. for 18 h. The solid was filtered_off and dried at 60C in

POy P SPHORIAHS- A LI AN EMof o SR pyra PR Y Wasrlissaiverpin ethanol

(ﬁg?ihéwgyﬂfexy&.adam?at?mﬁﬁdhm@&;dd&ﬁ&@eﬁ(@ﬁﬂ\@i&ﬁs@iﬁm@ was added
collected. To mother liquor was adde tane (50 m

T T T BP0 T B A A RIS R (e Qasliyas

thitiierdedfinAfiac dhatigtat60IGt ibavkheco @H6C 18t togld cd.dl $efconebutyih wiaszine to

RIS BATHLIS SR A5 SI6R B2 TR i

Ipyrazo -carboxylic acid (5-hydroxy--adamantan-2-y

wesrROolAY (16 shierditth-pyrediofe Hydeabidry(itNadizR 4 g) was added to neutralize the

hArOYRY 2B AR MABLRDs 2r¥ ATNGEN A2 A n 2684 aMPDa2RY B aERIBHHT 4300
m%; 113.7 mmol) were added N- mg&glpyrrohdmoneémo ml) and stirred at

iestadrpd Svlavieiiyuredidensbraserreo domde 616 008 24lffmmyl). The
inéASaREIGRSbrINLSHSRBMHOD Was BErted e 1600 fTHYR Was then placed in a

water bath to cool it back to room temp. and the reaction was allowed to stir at room
temp. for 18 h. Methanol (300 ml) was then removed in vacuo with the water bath
temperature kept below 30°C. The reaction mixture was then cooled to 0°C and
hydrochloric acid (6N, 190 ml) was added slowly to keep internal temperature below 15
°C. The solution was adjusted to pH = 2. The resulting suspension was allowed to stir in
the ice-bath for 2 h, and the solid was filtered. After drying at 60 °C in vacuo for 2.5
days, 1-tert-butyl-1H-pyrazole-4-carboxylic acid (56.06 g) of off-white solid was '
collected. The mother liquor was extracted 3 times with dichloromethane (200 ml x 3).
The combined organic layer was washed once with brine (100 ml) and dried over
magnesium sulfate. After concentrating in vacuo and drying, 16.5 g of yellowish solid
was collected. The crude material was crystallized in hot iso-propyl acetate (25 ml) and
heptane (25 ml). After cooling to room temp, the solid was filtered off and the cake was
washed with mixed solvent of iso-propyl acetate and heptane (1/1 (v/v, 14 ml) and dried
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yellowish solution. The reaction was then heated at 120C for 10 h.
Additional pyrazole (3.87 g, 56.84 mol) and sodium hydroxide solution
(50%, 4.55 g, 56.84 mmol) were added. The reaction was allowed to
continue at 120C for 6 h. The reaction mjxture was then cooled in an
ice-bath to 5C. Water (500 ml) and saturated ammonium chloride 25

isQldion GeCEniwars rddad while mainiayy qi{yﬁr@&emﬁggﬂ%‘fgmw

20C. The resulting suspension was stirred in ice-bath for 2 h'and then the
cabrFviisfitbré @otraasallerichad Withitk aRdid300 ml) and dried in oven at
50C in vacuo for 18 h. trans-2'-tert- butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic

acid (5-hydroxy-adamantan-2-yi)-amide (16.81_g) was obtained as a
iRt TAR B B AL HP e O YL A aolo . cor b
tasishagaifapien-dleanitexyie 13T Y, BO7E5mb]) REasAl i aCM/DMr

N CI + HCI Cl Example 36 - e
A R ARSI R ot S RETAS S s Bdd hgychinm
(2M somodn waledissoRedInd, Mb3anemd Hryndicrde moviethand {3Q. e 1-zert-

PEA. | U.{0. .

o S el B L ifon Vi DN L 1o 00 2 Bl
salitifhe MppGraRE AT aCtivenpstatuiree iorede AChylhetwid atitigien time lasted
36-RAMINPRL ARG OWHIGC HRPAR{0h 4¢a0 saridh MO WRS ADHB L AL 1 0oC

another '2 hours water was added and the organic layer was separated.

2nthel adaddie mjfer Wiseariondtriies GRtedithidrométaneCT esolution of

heahinedpigania PBases we el fradHdar e eRY Ruiitdd dropwise,
C-18 reverse géfse preparati;t/eeiﬁ-EYPLé:o gﬁ:ith a gradient of 10-100%

TRULESPHT ATARR TEIve P REISI1S-EniotBeIFPip) pAZBIR M R BS ie Y min.

Adeidthel addaida gz ylanlite (bR bagwldgo Mass speetitad an/2033602 15°C for
3§M+1). xamgle 37

AR SRR 5 o R0y DS SR e
cdedtantariC and water (50 ml) was added slowly, maintaining internal temperature
below 20°C. 120 ml of organic solvents were distilled under reduced pressure at 25°C
water bath leading to a suspension. Heptane (50 ml) was added leading to a clear
brownish biphasic solution. After stirring at room temp. for 15 min, the aqueous layer
(pH = 11.8) was separated. The organic layer was extracted once with NaOH (1IN, 20
ml). The combined aqueous phase was washed with heptane (25 ml) and was cooled in
an ice-bath. Hydrochloric acid (6N) was added to adjust pH = 2, maintaining internal
temperature below 20°C. The suspension was stirred in the ice-bath at 0-5°C for 1 h and
the solid was filtered and washed with water (40 ml). After drying in vacuo at 60°C for
18 h, 1-rert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5.28 g) was obtained as a

light yellow solid.

Step 4: trans-1-tert-butyl-5-chloro- 1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide

tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5 g, 24.67 mmol) was suspended in
toluene (50 ml) at room temp. Dimethylformamide (12 pL) was added and the reaction
flask was placed in a water bath. To the suspension was added oxalyl chloride (3.3 ml,
37 mmol) dropwise over 10 min. There was a slight exotherm and the internal
temperature rose to 23°C from 21°C. The suspension was allowed to stir at room temp.

for 5h. Toluene (25 ml) was removed in vacuo at 21°C bath temperature to remove
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2-ylamide SNH N/N N~ Hv'j Stepl to 3: :
1-tert-butyl-5-chloro-IH-pyrazole-4-carboxylic acid was prepared according
20 to procedures described previously for Intermediate 9. Step 4:
preparation of 1-tert-butyl-5-chloro-IH-pyr@zole-4-carboxylic acid
adamantan-2- ylamide -80- To a stored solution of

edctertopyRdA-ehlerdH Ty taz eisviHaarhoi\idatid (3:040g: dubiconmaly irided

N,N-dimethyformamide/ ethylene chloride (1:4 ratio, 20 mL) at room .
AT AL AR A5, (G ELA O o T3 S rtagpaction
fIIE MA(ad2Agrad 8.0 ominohad@asaen-Adddg didwh lesidisay Hiktuge 2Pl mmol,

llowed. ir at yoom t for.5 2 hr.an n 2 ine .
R B DA RN TR0 SUAT AR to give o

midkstivodvérthd hieekbtidawrsaracednperataies hpd.tfie ebaveatdeiomnde
sfBAYA-WHS ARSI WRSIRRIUHIRGE PRINRSR AIBYL SRIRIG SRd YRR The

organic layer was washed with brine, dried over sodium sulfate, filtered
mafadBREcher dtanal (eeneratrrebedem gy Al bR Agdiiath friiehalidre
sWPbhdisthvh e iR WM @ h-deATBIEY! R h. The solid was filtered off and

chloro-IH-pyrazole-4-carboxylic acid adamantan-2-ylamide (4.02 g, 80%3) )
drjed-at el ’ﬁowa’é?.fg’felﬁ B F;{4@15%1'lzﬁrd'ﬁ-laftyl-5-chloro—1H—pyrazole:-él—car oxylic
adidtestibit - dmatioy PyTyalidite }5/)214) -pysasile-dblicarboxygicaeid To the

adamantan-2-ylamide 15 A mixture. of . ) .
T BT e SOR5 Hom PR L b S A RSPRISR 258 g at
rdé&xaempie 36 1 1.0 ThagpOB@ av apain dilcpyodlidiAiBodlway (0.65° iy Bouo for 18
h.’,*.‘fT‘Plg]s!”c%‘ﬁ c?é\?{,X'»pééQE%hg&Qé’&etﬁ%ﬁg%&’vﬁ fepted4o 250C in a sealed

vial er microwave | radiation for r. The mixture was allowed to cool

to room temperature and the crude 20 product was purified by reverse

skiesg HELL 19 DIVIAS e AU RASHIVE X oxylic acid (5-hvdroxy:

pynolidin-l-yl)-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (25

a¢p@aptos?44)-aAige white solid. ES-HRMS m/e calcd for Cz2H35N402

1Mkt ReBR@0ZH YRS ole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide
(20 g, 56.84 mmol) and pyrazole (7.74 g, 113.7 mmol) were added N-
methylpyrrolidinone (400 ml) and stirred at room temp. Sodium hydrokide solution
(50%, 18.19 g, 227.4 mmol) was added. The suspension was heated to 120°C to give’a
yellowish solution. The reaction was then heated at 120°C for 10 h. Additional pyrazole
(3.87 g, 56.84 mol) and sodium hydroxide solution (50%, 4.55 g, 56.84 mmol) were
added. The reaction was allowed to continue at 120°C for 6 h. The reaction mixture was
then cooled in an ice-bath to 5°C. Water (500 ml) and saturated ammonium chloride
solution (500 ml) were added while maintaining internal temperature below 20°C. The
resulting suspension was stirred in ice-bath for 2 h and then the solid was filtered off and
washed with water (300 ml) and dried in oven at 50°C ir vacuo for 18 h. trans-2'-tert-
butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (16.81

g) was obtained as a white solid.

Examiple 36
tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide
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358.2602. 25 Example 38
tert-Butyl-5-(4-hydroxy-piperidin-1-yl)-1H-pyrazole-4-carboxylic acid
adamantan- 2-ylamide R NH J Ol /\N N Ni HO - 81 Heating a mixture
of 1-tert-butyl-5-chloro-IH-pyrazole-4-cakgoxylic acid adamantan-2-
ylamide (Example 36, 101 mg; 030 mmZ%oand piperidin-4-ol (303 mg; 3.0

mmol) undgr microwave irradiation accarding to the procedure desciibed
in Ex?@ 37, Step 5 provi g after pi é%catlon by rever pp@se ,
utyl G Al

1-ten i
adamap ylam’rd 1Z%)-as-anoffswhite pdwdler. ES-HRMS
m/e calcd fo cstsmoz (M+H+) 357.2649, found 337-2650. Example
39 5-Azep yl-I-methyl-IH-pyrazole-4-carboxylic agt({

adamantan- -ylamide NH O \ry GN N 10 Heating a mixture of
5-chloro-1-methyl-IH-pyrazole-4-carboxylic acid adam%%-@gamide
(Example 5, 60 mg; 0.20 mmol) and azepane (0.23 mL; 2.0 mmol) to
250C under microwave irradiation according to the procedure described

telf-BuAMPpleniétd-2 RIpWLRA AHRHLIY: kﬁ@ﬁtmtmrr@’%’iﬁa@é@sﬁ HPLC7 mmol)
5-azepan-1-yl-I- methyl IH- pyrazole-4-carboxylic acid

wandineotvan B g arTdes @ Rl e tians it bty RS-
Dipe/cadcd for, GAXHRSNHAAWTEITY 360 2049, fadoy 3ere204dd bxamplove

0 . .
mixture. After the mixture was stirred for 1h, the appearance of active ester was detected

by LC-MS. Then 2-aminoadamantane hydrochloride (0.44 g, 2.34 mmol) was added.

After another 2 hours water was added and the organic layer was separated. The aqueous
layer was extracted twice with dichloromethane. The combined organic phases were
dried under vacuum and purified by C-18 reverse phase preparative-HPLC with a
gradient of 10-100% acetonitrile/water to give l-tert—butyl—S-chloro—1H-pyraZolc—4—
carboxylic acid adamantan-2-ylamide (650 mg, 83%). Mass spectrum: m/z: 336.2 (M+1).

Example 37
tert-Butyl-5-(3-hydroxy-pyrrolidin-1-yl)-1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide

EY
\
N / N N
HO /i\
Stepl to 3: 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid was prepared according

to procedures described previously for Intermediate 9.

Step 4: preparation of 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide
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20 Methyl-5-thiomorpholin-4-yl-1H-pyrazole-4-carboxylic acid
adamantan-2-ylamide NH V /'/N -82- Heating a mixture of
5-chloro-1-methyl-IH-pyrazole-4-carboxylic acid adamantan-2- ylamide
(Example 5, 60 mg; 0.20 mmol) and thiggorpholine (0.20 mL ; 2.0
mmmol) to 250C under microwave irradiation according to the procedure

ToesgibediERAMPR LA-RIRYIddBiEN PUPfkaieN DY E8¥RISR RERSS.040g;
HPLC, 1-meth§il-5-thiomorpholin-4- [-1H 5 pyrazole-4-carboxylic acid

1 20 4maekan Dojiadimpshpilborprmits s thinertisrids dldertie g4 v gt room

teipfRealee &ffrs @M&W?ﬂéﬁﬂ%ﬁa @@ngnum&ﬁ%]ﬁaﬁmmwﬁlez()g;
4] tert-Butyl-5-piperjdin-1-yl-IH-pyrazoie-4-carboxylic acj )

1 R S THE NV DR PR AR ks foom temp. for

2 hitentibhityl 5 adatamatiiapinezoldrdebimidxyiBddyd bElAmmamiBnw2s widdeddd he

mgy%tx %n @Ia% a (’)v]s?g& t%] éf(.)b%gr%@(v)\lz egcne% H? egc()j]ixrll ?e@'gpa u&l‘e; 2%9 tmeéqggncentrated
under ‘microwave Irradiation according to the procedure described in
inBxapp €8 eSthbe B 45parovicksad Aftovgsurifibatiaretojeranvkreaphibe ¢1Eards layer

wis AR RIRgL AR Wil He B BZQl Bt CATRXY iG &Ckhcentrated iK/I yacuo.

adamantan-2-ylamide (19 mg, 16%) as an off-white powder. ES-HR
Thelecsnldagdezamtsweao(wesHrseted oph fHethalagep spromidedpler ubutyl-5-

B rans-plriebibalyipdkiyerameinyliinan azalemde AHOOX ¥iQ@%ifas a white
(5-fluoro- adamantan-2-yl)-amide NF NIHNF FF 25 Step 1:

PO¥&SEration of 1-tent-butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid -
83

Step 5: preparation of 1-terr-butyl-5-(3-hydroxy-pyrrolidin-1-yl)-1H-pyrazole-4-

carboxylic acid adamantan-2-ylamide

A mixture of 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide
'(Examplé }36, 101 mg; 0.30 mmol) and pyrrolidin-3-ol (+/-) (0.25 mL; 3.0 mmol) in N-
methylpyrrolidinone (1 mL) was heated to 250°C in a sealed vial under microwave
irradiation for 4 hr. The mixture was allowed to cool to room temperature and the crude
product was purified by reverse phase HPLC to provide 1-tert-butyl-5-(3-hydroxy-
pyrrolidin-1-yl)-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide (25 mg, 22%) as
an off white solid. ES-HRMS m/e calcd for C2,H3sN4O, (M+H™) 358.2602, found
358.2602.

Example 38
tert-Butyl-5-(4-hydroxy-piperidin-1-yl)-1H-pyrazole-4-carboxylic acid adamantan-
2-ylamide
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To a stirred mixture of )
1-ter2-butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid ethyl ester
(3.000g; 11.4 mmol) in methanol/water (1:1 ratan, 50 ml-) was added
lithium hydroxide (0.383g; 16.0 mmol)_g{;room temperature. The mixture
was heated to reflux for 2 hr, then allowed to cool to room temperature

Hemsheonepniiaied 1oapyeyimairiyre-halfpiiheledginsseluegeid B@amantan-2-
resulting mixture was acidifie%i with L N HC1 to @?xg” and (@Xtract with

YRy e RRlSite [ h @8 xtaCiTmats WIURSTIS L EaRh s Lo de: - ifargy) under
madid wenceritiediaqusrdide fo b Hotddortyifeseribae tnyEtEnmlesnlStdp 5
carhoxylic acid.(2.47qg, 92%). 10 Step 2 ration of S
P DT SFHEBIST HAT b B kA R a4y droxy-piperidin
14yydidiapadaniadtandy)iamidb diermastancth golvin(df mg, 12%) as an off-white

1-ten- S-trfluoromethyl- -4 i j ;
s e S SIS SR B
Ersomplederature was added diisopropylethylamine (9.00 mL; 51.13
sm%BQnTﬁ;TM%ﬁ&%ﬁzﬁ%mﬂ@l@!wﬁ{?ﬁ@ R465HahPmiss Y dmide

mixture was allowed to stir at room temperature for 2 hr and then

2-adamantylamine (1.654g; 9.89 mmol) was added. The mixture was

allowed to stir over night at room temperature and then concentrated in

vacuo. The residue was partition een ethyl acetate and water. The
organic layer was washed seque with 0.5N HC1, saturated sodium

bicarbonate then brine, dried 20 over sogjym sulfate, filtered and

concentrated in vacuo to give the crude product as a light brown solid.

Purification by column chromatograpﬁy ( iISep-120g silica gel,

10%--100% ethyl acetate/hexane;s;):ovi ed> e desired trans-isomer of

1-tert-butyl-5- trifluoromethyl- IHYpyrazple- Tcarboxylic acid

(5-hydroxy-adamantan-2-yl)-ami .239,'32%) as a white solid. by

resulting light yellow gum was triturated with diethyl 25 ether to provide

1-tert-butyl-5-chloro-IH-pyrazole-4-carboxylic acid adamantan-2- ylamide
H¢4tbz g, 18096y casfe whiteqp bwiehy IF hE-gigrigommet-vaakoaldicis old wstd i &8y 2-
1AL e Jekt Ui Sciuorpme i rhevazolert sorhaiGassh-c

(5-fluoro- 30"adamantan-2-yl)-amide To a stirred solution of trans-
undee FUGYRBCtHTRBINA cgeprd Mesorifopsosedarp dryfiabed i Example 14
prRAAEA Y- A RMARISN 1 Y &G LA BT TOHeR08 NG1-9 btAynTIal) in

dry methylene chloride (2 mL) cogled to, OC under nitrogen was added
PRSI st diotisetmaiigey midmistureswiah ah Attty powder.

ESVBIRMIP ridler oQIcd tRINOSIALINO (M+H") 357.2649, found 357.2644.

Example 40
Methyl-5-thiomorpholin-4-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide



35 After 1 hr, the reaction mixture was quenched with saturated sodium
bicarbonate solution -84- (0.5 mL). The resulting mixture was diluted with
methylene chloride. The organic layer was dried over sodium sulfate,
filtered and concentrated to give a crude8 roduct. Reverse phase HPLC
purification provided trans- 1-tert-butyl-5-ffifluoromethyl-IH-pyrazole-4-

HARRY IR AGR Gr HU9ie:80RmMamA Eryanule 28-mqy Ao %0 Assaniiien 2-
solid. " ES 5 HRMS m/e calcd for C19H26F4N30 M+H+ 385 2962, found

Y deodxampienh 60m g ShaONDReA Ao amemRkelna ( 9|?-%e@taﬁum@v1@‘ to
235°EteRdd; HARSWRVIYEFXY RIABETARZY theproatRiG@8icribed in Example 14

9H-fluoren-9-ylmethyl ester To a slurry of 4-amino-adamantanol
PHYHSERBRURM TS w58 RIS 150-6 et ntHRororRBe g y1-1H-
5 p@%ﬁ%&uﬁmﬁgﬂﬂ@d&ﬂ@t@hﬁﬁtﬂﬂ%&&ﬁﬂh (65603, DNIB))as ]igﬁhtsdmxtptavder.

E\ggﬁl(l%&% T eligl%u ing's Lﬁ?ryz?/vé ?r%gﬁ?’?dg ?qoéggyvfse r?til;]rlét.e

After 20 20 hr., triethylamine (28 in; 199 mmol), FMOC-OSu (21.929; 65.0
E%Hﬂ%leaﬁ]ij dichloromethane (300 mL) were added. After a further 20 hr.,

the reaction mixture was cooled to OC and 4N HCL (400 mLO was slowly
textrdiat with pipehidiarclyh Idirpy nazaieafeashoxrlticevigdaidamantene 2-ylamide

organic phase was separated and-w shed sequentially with water (300

mL), saturated sodium blcarbon 300 mL) saturated sodium chloride 25

solution (300 mL). The organic layR ‘W\ s dried over sodium sulfate,

filtered and concentrated in vacuo to g e 86.8g of crude product. This

material was triturated twice with hexang$ (2 x 300 mL) and the solid
material filtered and washed several fimies with hexanes (total 300 mL)

- and allowed to air dry to give 40.6g.qf trajis-th-hydroxy
adamantan-2-yl)-carbamic acid Qﬁgpren@ylmethyl ester as an off white
solid. 30 Step2: trans-(5-acetylamine‘adapantan-2-y1)-carbamic acid

10 9H-fluoren-9-yimethyl ester To a stirred Slurry of
trans-(5-hydroxy-adamantan-2-yl)-carbamic acid 9H-fluoren-9- ylmethyl
-ester (1 1.69g; 30.0 mmaoi), acetonitrile (23 ml-) and glacial acetic acid (30
Hutihgoeotexio:0C Was dudedSeonoentt Bty salilei¢-enibof@inic) s alatpantan-2-
yRY¥gLE %%H{ H8s33 H%d igﬁn@%ﬁﬁ”ﬁ é?%%@'{g"ﬁ@%@ Wy Glx#&)t%nder

room tempe ature a to stir fo r and then stored In
MREE NSNS FERAIGHP T HNTILThE fbadiepedisauieswiksd in Example 37, Step 5

15 provided after purification by reverse phase HPLC, 1-ferr-butyl-5-piperidin-1-yl-1H-

pyrazole-4-carboxylic acid adamantan-2-ylamide (19 mg, 16%) as an off-white powder.
ES-HRMS m/e caled for Co3Ha7N,O (M+H™) 385.2962, found 385.2958.

Example 42

20 trans-1-tert-butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-fluoro-

adamantan-2-yl)-amide

25  Step 1: preparation of 1-tert-butyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid
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- 85 then poured over crushed ice / water (500 mL) and allowed to warm

to room temperature for 2 hr. The resulting mixture was extracted with

ethyl acetate. The extract was washed sequentially with water, saturated

sodium bicarbonate solution an finally saturated sodium chloride solution.

The extract was then dried over sodium sulfate, filtered and 5
TeQNGaRtAESE It BEUNdR-BiNG 1141286 O @By 1- | H-pyrazole-4-carboxylic acid
oSSt oo ade a2 YL CRroAMIC, A6 S S SV S e
hy@ﬂsi&b(&amim}admmﬁam-mdhﬁmﬁgaﬂkﬂ@r& TRestifkearsohatibeaedd to reflux

acetylamino-adamantan-2-yl)-carbami ren- t0

fi tr?ﬁﬁ- (%;C Q/ W @) Q room te erafure an(a aCIild egnlflrgtlgc? oxjmatel
Y-gime ylfg er 6.ffg; AR a1 L1101y 410 ry dlmefﬁyﬁormaml ea(% mEf1 y
hatbsfatid edgpipevidines 8wl jesafteredhintinatess tredifad tromhmiXttiEl waspH1

t d. i Iti P i t
D P i gece

fileray adsfiteraidasgrtiorradid ntrgrhatylas Whsheametitl-10D preswnlofd-
cﬂ%ﬁ&lﬂ@%iﬁ@@i&?@i%@ted and wash gs were transferred to a 15

~ separatory funnel and washed with diethyl ether. The aqueous phase was

then concentrated in vacuo to give a viscous liquid which was lyophilized

Stepaiverdpassieh srnsM-thaminaradanasian- 1k reatamideas8/palgcid (5-

yellow solid. This material was used without further purification. 20 A

hydeagradamanity ot feparation of

Toansimed4sinion-eddneanban, Ly iflaetamedey1siaitngazor 4-carboxylic acid

B Ao aamanan, Lok metochlonde (SedRSd P raio, 15 mLy

rdvGanptylaminoaadddedntiso-opy R 2 Patmfhot® Gcetanitld Pmmol). TSTU
rafs-4:arino-ada n-l-ol-hydrochloride (12 , )

e B U ey SR S TR MR M o room

teadrgiuie ficr. 85mmaol]. thandrastimiagt slaroiomn (tehdd G 8 days iveasaddagn The
PG BT 6RRGHEALRA P ¥REHE: 141 RORSERIRWARIHAM KRR PR i

ethyl acetate (4 L), washed sequentially with” saturated sodium _
vasivardoRdrsidbfutish Rastsiened hatweta cthy Bacy ath ek JAHiE JRaSE SR dRyer
wiieRaseeatetRd AR {iNared Bwouan, sittesed kodnah heriibrate Was brine, dried

concegi}érate in v cuoémve 150% of solids. This solid was taken E})ﬁitnto
O¥thyPaEat el’_)g?iﬁff GORSPATRIRSLA VKR or¥B ARt e 48 asa
ligtadexeh asige Puitfidaepiae ddhiinhaohrtheatresutiivg RediSepsia0gdisca gel,

iter he solid was,washed with.a mjxed solvent of ethyl
T e A BT SR R s>
trfmmanets & 1 H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide
(1.23g, 32%) as a white solid. by resulting light yellow gum was triturated with diethyl
ether to provide 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid adamantan-2-
ylamide (4.02 g, 80%) as a white powder. The cis-isomer was also isolated (1.58g,

41%).

Step 3: 1-tert-butyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-fluoro-
adamantan-2-yl)-amide |

To a stirred solution of trans-1-tert-butyl-S-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide (trans-isomer) (60 mg, 0.16 mmol) in dry
methylene chloride (2 mL) cooled to 0°C under nitrogen was added DAST reagent
dropwise via syringe. The mixture was then allowed to warm up to room temperature.

After 1 hr, the reaction mixture was quenched with saturated sodium bicarbonate solution
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-86- in vacuo for 18 h to give
N-(5-acetylamino-adamantan-2-yl)-2,2,2-trifluoro-aeetamide (135 g) as a
white solid. Step 2: N-(4-amino-adamantan-1-yl)-acetamide hydrochloride
5 N-(5-acetylamino-adauantan-2-yl)-2,1 gtrifluoro-acetamide (135 g,
443.6 mmol) was added to a reaction flask followed by ethanol. (2 L) and

(RGN g re¥igenS fBt &8s imed) Whe feastipndebistigavasdeqiade layer
to 50-55 C and stirred ?ver e wdegekfnd. The reaction mixturg was.th

WA GWET WESBAB RoBMAE B A A ER SEEREARIEHES T G BRgpReverse
phvds Hetl€tpdrifeceisul ippgvined urensdsithebucginterifiatednr thatudltpygamle-4-
a.10 white splid..The solid was suspended ingther and stirred for.a
o R A S P s et 1500k A o 5
HRM 6vere ati8Eoiof hElEaNg VP40 g 3353062 Themsbhgiwas daken in
methanol (500 ml). While stirring, hydrochloric acid (4N solution in

dioxane, 500 ml) was added followed by dropwise addition of 2 L of ether.
ExRgBiixi4re was then concentrated in vacua to give a white 15 solid. The

raNONVES AgKER. W iRnRsihanol il debansgtired for an hour. The solid was

filtered and discarded. The filtrate was concentrated in vacuo until it
started to crystallize out (ca. 500 mL). The light suspension was

transferred to a flask. While stirring, ether (2 ) was added dropwise to
give a heavy suspension of white so he olid was filtered off and
washed with ether. After dryingine<avenxt 25 C for 18 h, 20

I
N-(4-Amino-adamantan-I-yl)-acetamide hydrochloride (96 g) was obtained
as a white solid. Example 44 trans -N-(4-Amino-adamantan-

-yl)ymethanes i ) Hz=v N's, H: Strans- . g
ST AR MR SR et v
Tolmethyy ester8inPrdasipréanm ikigre@floride (Intermediate 2, 26.48g; 130.0

n&%?@dﬁﬁé?&%&ﬂ%@%@%&y%&a&ﬁmi%gigd%iﬂy oy 1Y B Y nmol).

ester (11.69g; 30.0 mmol), chloroacetonitrile (20 ml-) and glacial acetic
Tadhis i) weoiddad D8 Wed24dEa- CBeckinramal sartiRIEdN 25T

mlffd %@HBH!gThe resulting slurry was stirred under argon at room temperature. After
20 hr., triethylamine (28 m; 199 mmol), FMOC-OSu (21.92g; 65.0 mmol) and
dichloromethane (300 mL) were added. After a further 20 hr., the reaction mixture was
cooled to 0°C and 4N HCL (400 mLO was slowly added with stirring and allowed to
warm to room temperature. The organic phase was separated and washed sequentially
with water (300 mL), saturated sodium bicarbonate (300 mL) saturated sodium chloride
solution (300 mL). The organic layer was dried over sodium sulfate, filtered and
concentrated in vacuo to give 86.8g of crude product. This material was triturated twice
with hexanes (2 x 300 mL) and the solid material filtered and washed several times with
hexanes (total 300 mL) and allowed to air dry to give 40.6g of trans-(5-hydroxy-

adamantan-2-yl)-carbamic acid 9H-fluoren-9-ylmethyl ester as an off white solid.

- Step2: trans-(5-acetylamino-adamantan-2-yl)-carbamic acid 9H-fluoren-9-ylmethyl ester

To a stirred slurry of trans-(5-hydroxy-adamantan-2-yl)-carbamic acid 9H-fluoren-9-
ylmethyl ester (11.69g; 30.0 mmol), acetonitrile (23 mL) and glacial acetic acid (30 mL)
cooled to 0°C was added concentrated sulfuric acid (30 mL) slowly over a 20 minute
period. The mixture was then allowed to warm up to room temperature and allowed to

stir for 30 hr. and then stored in the freezer overnight (20 hr.). The reaction mixture was
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mixture was allowed to warm up to room temperature. After 7 hr., the
mixture was stored in the freezer at -20C overnight and then allowed to
warm up to room -87- temperature for 6 hr. The reaction mixture was then
poured over crushed ice / water (600 m %and allowed to warm to room
temperature for 3 hr with stirring. The mixture was then extracted with

t}%&hﬁbﬁ%@%ﬁ%ﬁ%@&h&h%ﬁéyéﬁd\tﬁﬁﬁﬁwsﬂm@ﬁ washed it Maleiperature

saturated sodium bicarbonate and saturated sodium chloride solutions.

forehs: ohaRTELE IR SEH AR SOt MY AratererikheaXrmgt was washed
seziRaeRIAeRH R daGy atarHbdes6dk88 Bicarbonate solution an ﬁnally saturated

sdféansﬁg_%o_%}ﬁﬁ chior Olgagct:g %r%lc%%%g da%@ﬂz y grasr(? uq]rlr? s% ate I_flﬂtered and
edmat(ammmmwygmﬂmm(éacmwﬂnlhmn@afﬁaytamﬂqyl)-carbanﬁc

1[%11_0 & tlr sger as,a vellow foa
ans o ac yFamlno) A0amantan-2- -yl]-carbamic acid
9H-fluoren-9-ylmethyl ester (1.017g; 2.19 mmol) in ethanol (10 mL) was

safdedhipen, BRI A7 A fglyed by glacial aceto acid (2

The resu Ing solution was he ted to 80C in a sealed tube 2lhr. and

Tmeﬁmm@t@gmﬁaqwﬁwaﬂtmwﬁwré Ytheaphpaureaqid tirdioren-
osaReenyated gmcﬁt YOMME RIS TR BiF edme Ay i il %Qgrhﬂf)%teihded

suspended in [ether and the solid materlal filtered The solid

PiRerdins Ra wit %&Hﬁ AR télg,éea._cgtgg pHxture was concentrated in vacuo.

THaRs(hraminadad amaniapeAdyl) ic RamMiroacid § bhluokene9-dathytoom
ester as a Wwa

oo T TR s s A i paterial was washed

wahl ffondn F-ylat20) riathydasiecd: ﬁlaashﬂrenkis&hshmgotvere transferred to a

ST R LIS s s P e

amdtumtbdcmbmateosgimmw@smhgmmwawhwrh@semIt() give 3.28g of
S IRANESHIRIE OIS (- rgt%e?a%zdmgot) pasyenAR9Rd HRPWISE al was

over 5 minutes 25 and stirring continued for 1.5 hr. At this point, sodium
usedryamhate (5 83EPWaScslitly added to the reaction mixture followed by
methanesulfonyl chloride (2.0 mL) and the mixture allowed to stir for 20hr.

at room temperature. The slow addition of sodium_carbonate (18.2
AT SN 2 PR ol (10 N VBRI 4] acetarmide

stmﬂﬂiﬁgl rﬁdﬁaﬁ@gadnaattmwadmatmﬁot - hydabcaivnde tipeaivdiald®) is
) ?az ao?/er was 30 washed several times with 3N hydrochloric acid
|0an fidwed by saturated sodium bicarbonate solution and finally
saturated sodium chloride solution. The organic layer

Step 1: N-(5-acetylamino-adamantan-2-yl)-2,2,2-trifluoro-acetamide
trarts—4—amino—adamantan-1-ol—hydrochloride (120 g, 589.1 mmol) was added to a
reaction flask followed by acetonitrile (1.5 L) and trfluoroacetic acid (1 L, 12.85 mol).
After stirring at room temp. for 6 days, the reaction mixture was concentrated in vacuo.
The contents was then taken up into ethyl acetate (4 L), washed sequentially with
saturated sodium bicarbonate solution (2x3 L), and water (1x 3 L). The organic phase
was then separated and filtered through sintered funnel. The filtrate was concentrated in
vacuo to give 150 g of solids. This solid was taken up into ethyl acetate (1 L) and stirred
for an hour. While concentrating, solvent was exchanged with heptane (1 L) and the
resulting suspension was filtered. The solid was washed with a mixed solvent of ethyl

acetate-heptane (1/4, 500 ml). The solid was then filtered and dried in the oven at 45 °C
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was dried over sodium sulfate, filtered and concentrated in vacuo to give
722 mg of crude product as an off-white solid. The crude product was
further purified by chromatography (ISCO companion system, RS-40g
silica gel column; eluent: ethyl 35 acetat§6/ hexanes; 0-100% gradient; 40
rnL/min. flow rate;) to provide 660 mg of trans -88-
il Samefhanesulionyianming-adamantan:Zdxtheatharmig)aciel Abiereac tnide
methyl ester . as a white foam. 5 Step 4:
- garAifrRA%amantan-1-yl)-methanesulfonamide To a solution of
Zrans -(5-methanesulfonylamino-adamantan-2-yl)- earbamlc acid 9H-
qu yI methyl ester (1.73g; 3.71 m in N ethylformamlde (4
S Yo S TN (B e AR A EPE e ine thck after a fow
Nmﬁam@hndmmdhammmymméﬁwﬂﬂmmudmamﬂi.OMLgo#‘ﬁﬁpfennlmé\ was
as added to ilitate stirrin lur rr 00
23 A0% eac %l (¥ ?oﬁ ecg eﬁl%n ﬁ?% 4P socﬁ(ﬁ%ﬁg&% é%gév‘\y/ '§13.8

emperature or r. an oncen rated’in vacuo resi

: mﬂtloﬁwb@tumemr@mweaﬁ@mddm@e% Thenbsigoed dagethwacehand. The

reGORGE ARG RAGEUR WMUWWRIRGRRIJhE ighh YEIPWI LI "RIGUENMEE 00 m,

I hilized to provide 741 mg of trans-N-(4-amino- adamantan-l-y)-

Fae STAtGIIERT o bR TE AT Y BNGHISONES I ESeRpRératsd in vacuo to give a

wﬂﬁél%o%d\/quﬁe/k@ﬂahﬂé Rigwazlh & boxy |!ﬁ1@§’cﬁrred for an hour The solid
(5-ace gyJ(flmlno -adamantan- 20 Z%amlde ux4 0.N

S5 O TP A A R ST B P S BEAT i ot
gi2® Dyulkoyy setlamansanizt yxaraids (A0%mad.3Dmmp!; Wiepasering,

GFEIRSELD SN 0 B s gl secinsstt fo ) ot
ad]hlimwaﬁzmeofmhmyéiﬂlﬁnﬂ)dﬂuee mdet tren albovvedrtoed awmdawaorgive a white
sotﬁcrf.1 pﬂgtygﬁd @J&?Eaﬂ{é}{ 'u%l%:@ile Ca%tiﬁ PICB S%E srpixli‘zad for an hour. The solid was
filtered and discarded. The filtrate was concentrated in vacuo until it started to
crystallize out (ca. 500 mL). The light suspension was transferred to a flask. While
stirring, ether (2 L) was added dropwise to give a heavy suspension of white solid. The
solid was filtered off and washed with ether. After drying in the oven at 45°C for 18 h,
N-(4-Amjno—adarhantan-l-yl)—acetamide hydrochloride (96 g) was obtained as a white

solid.

Example 44

trans-N-(4-Amino-adamantan-1-yl)-methanesulfonamide

o, 0
HN NN

H

Step 1: trans—[5—(2-Chloro—acetylamino)—adamantan—Z—yl]-carbamic acid 9H-fluoren-9-
ylmethyl ester

To a stirred mixture of trans-(5-hydroxy-adamantan-2-yl)-carbamic acid 9H-fluoren-9-
ylmethyl ester (11.69g; 30.0 mmol), chloroacetonitrile (20 mL) and glacial acetic acid
(25 mL) cooled to 0°C was added concentrated sulfuric acid (25 mL). The resulting
mixture was allowed to warm up to room temperature. After 7 hr., the mixture was

stored in the freezer at -20°C overnight and then allowed to warm up to room
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and concentrated sulfuric acid (0.50 mL) was added and the mixture
allowed to stir for 30 70 hr at room temperature. The reaction mixture was
then concentrated under a stream -89- of dry nitrogen to remove the
acetonitrile and then ice (15 mL) was adgled to the reaction mixture. The
mixture was allowed to stir for 1 hr. at room temperature. The mixture was

tdhperfitintedoarchihernhita slid waawashethse ye R iRs Witbheatikatefater

Eodium bigaqbon%te solution followed by water and the solid allowed to air

() B G RGBT BT FRASTRERBtH fo A Jir with stirring. The mixture
whsXHeipysazolpddvenbylliccaatd (5hydpxrhadamantians 2lcamits 48 shed
WIS RIS ESHEMS e caled or CoHRENCOPNA, (MENAA052099. e
ofigteit- Buytyl bae Ihonod ikl pyrazolérdrcariiavey fdtanid {bdameiydatmireat in vacuo to

ad ntapn-2-vl)-ami NH ?~H, O C 15 To a solution of . )
AT B S PR A et o ER AR AN Bhepamic acig OB
fingen. S/ mathy) este; Ms diyedthyiftramamide (1.0 mL) was added N,N-

diisopropylethylamine (0.63 mL; 3.60 mmol) followed by TSTU (253 mg;
0.84 mmol). After 1 hr., trans-N-(4-amino-adamantan-I-yi)-acetamide

Stepepdressihoxanprademanansd Yheasmia o Widlaeadarimetkyl ester
TH‘M%&'L‘é‘!ﬁ@féﬁ%ﬁﬁfr&%-%ﬁ@mﬁidﬂ%@e@%ﬁﬁf%@aﬂﬁ@afﬁ@%ﬁ%aﬁam& acid

mixture was then concentrated under a stream of dry nitrogen, taken lép )
Uiy Aol tF R Shl S quelBaIs Wi BN R hidlo e Addsgighiourea
(X uhgieresosiue) fsashenae g@wamemﬁqmd@tumfieeegmﬂ?mogmon was

chloride_sglution. The orgapic layer was dried (sodium sulf , filtere
G S A1 Rk ST DEISE PTG brdB AT
tepuprefieciioy BhvensetplasesHRINC taqeravide! 104alfiyodfttansder a stream of dry

J-tert- -5-chloro-IH-pyrazole-4-carboxylic acid .. .
R R B SN AR S marerin iaf s Toe
sqh@vmwsmm@mgmmnwm BI3d0obaans-(5-amino-adamantan-2-yl)-

carbamic acid 9H-fluoren-9-ylmethyl ester as a white solid.

Step 3: trans-(5-Methanesulfonylamino-adamantan-2-yl)-carbamic acid 9H-fluoren-9-yl
methyl ester
To a stirred solution of frans-(5-amino-adamantan-2-yl)-carbamic acid 9H-fluoren-9-

ylmethyl ester (991mg; 2.33 mmol) in ethyl acetate (100 mL) was added saturated

sodium bicarbonate solution (75 mL) followed by water (25 mL).

Methanesulfonylchloride (2.0 mL; 25.7 mmol) was then added dropwise over 5 minutes
and stirring continued for 1.5 hr. At this point, sodium carbonate (5.83g) was slowly
added to the reaction mixture followed by methanesulfonyl chloride (2.0 mL) and the
mixture allowed to stir for 20hr. at room temperature. The slow addition of sodium
carbonate (18.2g) followed by methanesulfonyl chloride (4.0 mL) was repeated and the
mixture was again allowed to stir for 24 hr at room temperature. The organic layer was
washed several times with 3N hydrochloric acid solution followed by saturated sodium
bicarbonate solution and finally saturated sodium chloride solution. The organic layer
was dried over sodium sulfate, filtered and concentrated in vacuo to give 722 mg of
crude product as an off-white solid. The crude product was further purified by
chromatography (ISCO companion system, RS-40g silica gel column; eluent: ethyl

acetate / hexanes; 0-100% gradient; 40 mL/min. flow rate;) to provide 660 mg of trans-
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found 393.2053. 5 Example 47 trans- 1
-tert-Butyl-5-chloro-IH-pyrazole-4-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-amide 10"S O NH NH O=1
CI~"N/y 10 Coupling of 1-tert-butyl-5-chlgro-IH-pyrazole-4-carboxylic acid
(Intermediate 9; 100 mg; 0.50 mmol) an

(SraRshhhtdadinemmsinaniainlay - etbanesiaraide (BreRarsd niBhy1 ester
Example 44; 110 mg; 0.45 mmol) using TSTU according to the procedure

2y a3 Example 46 provided after reverse phase HPLC provided 63
mg of trans-(-tent-butyl 15 5-chloro-1H-pyrazole-4-carboxylic acid
(5-methanesulfonylamino-adamantan-2-yl)- amide as a white solid.
ES-HAMS m/e calcd for Ci9H30N403C1S (M+H+) 429.1722, found

SEFA1 1220 s2N ekampte 48 dnansan- | -yl)-methanesulfonamide

T R S R Gt o
flovaptihglohdthehedteny(1578# dord math ) N Nalivletydartvoxyide &Emil.) was
a&@@%%ﬁ'@ﬂ?e (1.0 mL). The mixture became thick after a few minutes and another
4mL of dimethylfomamide and 1.0 mL of piperidine was added to facilitate stirring. The
resulting slurry was stirred at room temperature for 2 hr. and then concentrated in vacuo.
The residue was partitioned between diethyl ether and water. The aqueous layer was
then concentrated in vacuo with warming and the light yellow oily residue was
lyophilized to provide 741 mg of trans-N-(4-amino-adamantan-1-yl)-

methanesulfonamide as a pale yellow solid.

Example 45
trans-2'-Methyl-2'"H-[1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino-adamantan-

2-yl)-amide
HN’40

To a stirred solution of trans-2'-methyl-2'H-[1,3"Tbipyrazolyl-4'-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide (103 mg; 0.30 mmol; prepared in Example 9) in
acetonitrile (3 mL) and glacial acetic acid (0.10 mL) cooled to 0°C was added
concentrated sulfuric acid (0.10 mL) dropwise. The ice bath was then removed and the
mixture allowed to warm to room temperature. After 4 hr. glacial acetic acid (0.5 mL)
and concentrated sulfuric acid (0.50 mL) was added and the mixture allowed to stir for

70 hr at room temperature. The reaction mixture was then concentrated under a stream
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7; 52 mg; 0.26mmol) and trans-N-(4-amino-adamantan-1-yl)-acetamide
(prepared in 5 Example 43; 125 mg; 0.60 nmol) using TSTU according to
the procedure described in Example 46 provided after purification by
reverse phase HPL.C, 43 mg of trans- ]-4gn-
butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid

of ArgGatydal %m@&dm%ﬂ{aﬁcatyﬁrtﬂ?ﬂuiﬂ asa it pab)dens E&d&RMﬂie reaction
n3f1e C for C21H30 OZF??» M+H" 2316, fo%md 42{ .2314. 10. t
= Xﬁfﬁple EHEE e/ 245} ﬁlf rro tﬁf/lmfﬁl pyré’zegfeu% carboxylic ure was
theai ﬁﬁrﬁ&n@ﬁm%ﬁl%hﬂmmd@@nwmw; -avithce t182ted O8N
NH NH O ou
AR IR ver and the solid llowed 1o dry overnigh o give
97 ngpahgpfs22-metkyfj-afdt [ 1,3 Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-
a&m{a%(% gﬁp lina:adamapian: Loyl rasthaneruifpnamide 2 (Iepaed N,

Exampl 61 mg; 0.25 mmol) using TSTU according to the procedure
(Mé&%lbé@ﬁ@@&ﬁ%%-‘p?@@ﬂed after purification by reverse phase HK
LC, 44 trig of trans-1-tert-butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic
aC|d (5- methanesulfonylamino-adamantan-2-yl)-amide as a white powder.
RaripiRM& m/e calcd for C20H30ON403F3S (M+H+) 463.1985, found
463.

K- RS SUAT Ay el O I eSS g

adsinmaaia-2ymaidige -93- 0 / /N

A

o8
To a solution of 1-zert-butyl-5-chloro- 1H-pyrazole-4-carboxylic acid (Intermediate 9;
134 mg; 0.66 mmol) in N,N-dimethylformamide (1.0 mL) was added N,N-
diisopropylethylamine (0.63 mL; 3.60 mmol) followed by TSTU (253 mg; 0.84 mmol).
After 1 hr., trans-N-(4-amino-adamantan-1-yl)-acetamide (prepared in Example 43; 125
mg; 0.60 mmol) was added and the mixture allowed to stir for 18 hr. at room
temperature. The reaction mixture was then concentrated under a stream of dry nitrogen,
taken up into ethyl acetate and washed sequentially with 0.5N hydrochloric acid,
saturated sodium bicarbonate solution , water and saturated sodium chloride solution.
The organic layer was dried (sodium sulfate), fiitered and concentrated to give a crude

beige solid. The crude product was purified by reverse phase HPLC to provide 104 mg

of trans-1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-



N To a stirred suspension of sodium hydride (601 mg; 15.03 mmol) in N,N
5 dimethylformarnide (25.0 mL) under argon at room temperature was
added pyrazole (1.255g; 18.06 mmol). Once the hydrogen evolution
ceased, the mixture was warmed to 40@gn a sealed pressure tube for 1
hr. trans- 1-ten-Butyl-5-chloro-IH-pyrazole-4- carboxylic acid
2(%%&@5@ inQ/REaaniap L yRMRR (lepdsedigrEXRIREl 4614389 393.2052,
1.50 mmol) was added and the resulting mixture heated to 110C in
“s?ﬁgdﬁ% pressure tube for 17hr. The reaction mixture was then
concentrated in vacuo with warming. The residue was suspended in
water (50 mL) and acidified to pH=1 with IN hydrochloric acid and diluted
EwatindleGmL of water. The mixture was then extracted with ethyl acetate.
The r I ed with, satura dlum chloride solution,
ﬁse(f ct)%%r;ﬁs:%é umcsuﬁr(f aﬁ?l glr%?‘t c%'#cge yﬂ'lafeﬁcln \éyecuo The residue
nw&mmssmfgram»nmaﬂemgnmne% W)epvaid®3 mg of
trans-2'-tert-butyl-2'H-[1,3 ]bipyrazolyl-4'- carboxylic acid
(5-acetylamino-adamantan-2-yl)-amide as an off white powder. ES-
HRMS m/e calcd for C23H33N602\§M’+H+) 425.2660, found 425.2660. 20
Example Si trans-2'-tert-Butyl-2'RT;3ibipyrazolyl-4'-carboxylic acid (5-
25 methanesulfonylamino-adamaptag-2-yl)-amide -94- 0 | S|, NH O C/
N N N Reaction of trans- 1-tert- hloro-IH-pyrazole-4-carboxylic
lamantan-2-yl)-amide (prepared in
Example 47; 50 mg; 0.12 5 mmol) withhexcess pyrazole (102 mg; 1.47
mmol) and sodium hydride (50 mg; 1.24 mmol) using the procedure
described it, Example SO and extractind'the acidified aqueous mixture
with methylene chloride followed by#tyration of the crude product with
diethyl

| Coupling of 1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid (Intermediate 9; 100
mg; 0.50 mmol) and trans-N-(4-amino-adamantan-1-yl)-methanesulfonamide (Prepared
in Example 44; 110 mg; 0.45 mmol) using TSTU according to the procedure described
in Example 46 provided after reverse phase HPLC provided 63 mg of trans-1-tert-butyl-
S-chloro-1H-pyrazole-4-carboxylic acid (5-methanesulfonylamino-adamantan-2-yl)-
amide as a white solid. ES-HRMS m/e caled for C1oH3oN405CIS (M+H™) 429.1722,
found 429.1722.

Example 48
trans-1-tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide



10

15

ether, 51 mg of trans-2'-tert-butyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid
(5- methanesulfonylamino-adamantan-2-yl)-amide as an off-white powder.
ES-HRMS m/e 10 calcd for C22H33N603S (M+H'") 461.2330, found
461.2329. Example 52 trans- 9] -
1-Methyl-5-piperidin-l-yl-IH-pyrazole-4-carboxylic acid (5-acetylamino- 15
adamantan-2-yl)-amide 0 HN-~\NH O ON N /N -95- Step 1: trans-
5-Chloro-1-methyl-1H-pyrazole-4;earboxylic acid (5-hydroxy-adamantan-
2-yl)-amide Coupling of 1-n-iethyl-5-cHioro-IH-pyrazole-4-carboxylic acid
(CAS# 54367-66-7, 5 purchased Oakwood; 2.00g; 12.46 mmol) and
trans-4-amino-adamantan-l-ol ( diate 2; 2.84g; 14.00 mmol) using
TSTU according to the procedure ibed in Example 46 provided after
trituration of the crude product with diethyl ether, 1.44g of
trans-5-chloro-I-methyl-IH-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2-yl)- amide as/a white solid. 10 Step 2:
trans-1-Methyl-5-piperidin-I-yl-IH-pytazsle-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide A mixture ¢f tra [s \
5-chloro-I-methyl-IH-pyrazole-4-car acid (5-hydroxy-
adamantan-2-yl)-amide (500 mg;F_L.G muNnoI) and piperidine (1.29 mL;
13.0 mmol) in N- 15 rnethylpyrrolidinone;%@\mL) was heated to 250C in a
sealed pressure tube under microwave irradiation for 3 hr. The mixture
was allowed to cool to room temperature and most of the excess
piperidine was removed under high vacuo. The resulting solution was
Coupified di\l reveiseyiasi et pkdHeeybdslmg-ofrboxylic acid (Intermediate

teans-- |-5-piperidin-|- yi-JH- le-4- ic acid_. .
g T RS M MRS AR Bt repared in
Exametley - [35enigtift- 60 miHopy raing S Tadseryiina is presafaritrscribed in

- Example 46 provided after purification by reverse phase HPLC, 43 mg of trans-1-tert-

butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-2-yl)-
amide as a white powder. ES-HRMS m/e caled for Cy;HaoNsO,Fs(M+H") 427.2316,
found 427.2314.

Example 49
trans-1-tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-

methanesulfonylamino-adamantan-2-yl)-amide
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adamantan-2-yl)-amide To a stirred solution of trans-
[-methyl-5-piperidin-1-yl-1H-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2-yl)-amide (70 mg; 0.20 mmol) in acetonitrile (1 0
nil-) and 25 glacial acetic acid (0.20 mL)gat room temperature was added
concentrated sulfuric acid (0.40 ml-) dropwise. After 22 hr., the reaction
mixture was neutralized with saturated sodium bicarbonate solution. The
mixture was then extracted with eth%d acetate and the extract was dried
(sodium sulfate), filtered and concen rated in vacuo. The crude product
was purified by reverse phase H fo\provide 35 mg of
trans-I-methyl-5-piperidin-l 30 yl- zole-4-carboxylic acid
(5-acetylamino-adamantan-2-yl)-afr o':\. a white d D "lcd a 400 27 08
pow .,.. ES-H M S m/e cu for C22==s4N502 (M+H+) 41'1,.2707, found
400.21 Example 53 trans -2'-Methyl-2'lk{1,3']bipyrazolyl-4'-carboxylic acid
(5-methanesulfonylamino- 35 ada n-2-yl)-amide -96-0 IINO NH O
N % t N i Step 1: trans- 5-Chloro-I-methyl-IH-pyrazole-4-carboxylic acid
(5-methyl-adamantan- 2-yl)-amide § CoyjpliNg of
1-methyl-5-chloro-IH-py--'azole-4- oxXWig’acid (CAS# 54367-66-7,
purchased from Oakwood; 100 mg; 050 gmol) and

trans-N-(4-amino-adamantan-1-yl)- met ulfonamide (prepared in
Example 44; 110 mg; 0.45 mmol) using TSTU according to the procedure
described in Example 46 provided after purification of the crude product

by reverse phase HPLC, 60 mg of trans-5-chloro-l-methyl-IH-pyrazole 10
Cauphinonl o aeutynetriinarpmms Sht AL Ry a6 bowHiteasiligintermediate

7; 62 mg; 0.22 mmol) and trans-N-(4-amino-adamantan-1-yl)-methanesulfonamide
(prepared in Example 44; 61 mg; 0.25 mmol) using TSTU according to the procedure
described in Example 46 provided after purification by reverse phase HPLC, 44 mg of
trans-1-tert-butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-amide as a white powder. ES-HRMS m/e calcd
for CooH30N4OsF3S (M+H") 463.1985, found 463.1982.

Example 50
trans-2'-tert-Butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide
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Step2: trans-2'-Methyl-2'H-[l,3']bipyrazolyi-4'-carboxylic acid (5-
methanesulfo nylamino-adamantan-2-yl)-amide Reaction of trans-
5-chloro-I-methyl-IH-pyrazole-4-carboxylic acid (5-methyl 15
adamantan-2-yl)-amide (46 mg; 0.12 mgol) with excess pyrazole (71 mg;
1.02 mmol) and sodium hydride (39 mg; 0.97 mmol) using the procedure
described in Example 50 and extracting the acidified aqueous mixture
with methylene chloride followed by ftritugation of the crude product with
diethyl ether, 43 mg of trans-2'-methy|-TH¥[1,3"]bipyrazolyl-4'-carboxylic
acid (5-methanesulfonylamino-adg an-2-y1)-amide as 20 an off-white
powder. ES-LRMS m/e calcd for RLoH2 N603S (M+H') 419, found 419..
Example 54 trans- 1-tent-Butyl-5-me IH-pyrazoIe-4-carboxyIic acid
(5-hydroxy-adamantan- 2-yl)-amide 25 -97- U\~ N H OH N/ N Step 1:
2-dimethylaminomethylene-3-oxo-butyrigtacid methyl ester A solution of
methyl acetoacetate (5.0 mL, 46.33 ol) and N,N-dimethylformamide
dimethylacetal (6.8 mL, 47.95 mmol) wa ted to 80C for 2.3 h. At this
time, the 5 reaction was cooled t C s then concentrated in
vacuo to afford 2 dimethylaminoé enax3-oxo-butyric acid methyl ester
(7.43 g, 94%) as a red/black solie:

5

‘his material was used without further
purification. Step 2: 1-tent utyl-5-rnethyl-4td4p-y~azole-4-carboxylic acid
methyl ester to A solution of 2-dimethylaminomethylene-3-oxo-butyric acid
methyl ester (7.43 g, 43.40 mmol) in absolute ethanol (70 mL) was
treated with tert-butylhydrazine hydrochloride (5.52 g, 44.29 mmol) and
sodium acetate (4.42 g, 53.88 mmol). The resulting mixture was heated

Tt 30E dd siPinshirthiSstidienthe dadetion] was, ¢6di2dntadb@. N reaction

(lldpées Webé shrakbn SndesdpdrederieTivecytiengsalegetiwasiftntiieyas warmed to
4(?’@@%%@8@%@&&1%‘?%@%% %‘gigsmLtl’n-Butyl—S-chlorb- 1H-pyrazole-4-
carboxylic acid (5-acetylamino-adamantan-2-yl)-amide (prepared in Example 46; 589
mg; 1.50 mmol) was added and the resulting mixture heated to 110°C in the sealed
pressure tube for 17hr. The reaction mixture was then concentrated in vacuo with
warming. The residue was suspended in water (50 mL,) and acidified to pH=1 with IN
hydrochloric acid and diluted with 100 mL of water. The mixture was then extracted
with ethyl acetate. The organic layer was washed with saturated sodium chloride
solution, dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
triturated with diethyl ether to give 593 mg of rrans-2'-tert-butyl-2'H-[1,3"]bipyrazolyl-4'-
carboxylic acid (5-acetylamino-adamantan-2-yl)-amide as an off white powder. ES-
HRMS m/e caled for Co3HasNgO, (M+H™) 425.2660, found 425.2660.

Example 51
trans-2'-tert-Butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-

methanesulfonylamino-adamantan-2-yl)-amide



The combined organics were washed with a saturated agqueous sodium
bicarbonate solution (1 x 50 mL), water (1 x 50 mL) and a saturated

_aqueous sodium chloride solution (1 x 50 mL), dried over magnesium
sulfate, filtered and concentrated in V&(_)L#%._ZO ISCO CombiFlash (120g
column; 0-10% ethyl acetate/hexanes) aiforded 1-tert-butyl-5-
methyl-IH-pyrazole-4-carboxylic acid methyl ester (6.04 g, 71%) as a
yellow oil. Step 3: 1-tert-butyl-5-meth%l\;ljﬂ=pyrazole-4-carboxy|ic acid A
solution of 1-tert-butyl-5-methyl-IH-pyrazdje-4-carboxylic acid methyl ester
(2.0 g, 25 10.19 mmol) in methan mL) cooled to OC was treated
dropwise with a 4N aqueous sodi roxide solution (5.1 mL, 20.4
mmol). The reaction was allowed t ly warm to 25C. The reaction
was stirred at 25C overnight. At this time/ the reaction was concentrated
in vacuo to remove methanol. The residwe was diluted with water (25 mL)
and was then extracted with ethyl a e (1 x 25 mT ). The aqueous layer
-98- was then acidified to pH=1 with a 3 eous hydrochloric acid
solution. The resulting precipitate yvas cgllected by filtration, washed with
water and hexanes, and then dig#’inwacugQ-fo afford

1-tert-butyl-5-methyl-1H-pyrazol g{arbox%lic acid (1.43 g, 78%) as a

white solid, 5 Step 4: trans- I-tert-butyl-5 I-IH-pyrazole 4-carboxylic

acid (5-hydroxy- adamantan-2-yl)-amide A Solution of

1-tert-butyl-5-methyl-IH-pyrazole-4-carboxylic acid (500 mg, 2.74 mmol),

trans-4-amino-adamantan-|-ol hydrochloride (590 mg, 2.89 mmol), | to
Resetispynidrztnla#siePpisonsg o a3 Bhpey alsdt-carboxylic acid (5-
mie{henaatidaeminyddMNabkahl'2 tetyametb Y prepaidmih esaftipIonnosehaie 0.12

(1.25 g, 3.29 mmol) in N,I\@?Oi‘rggthylformamide (8.0.mL 0.34_Mz§5%g{1§124

MR GEHLEATESH RIS o BEmglaRd sodipadiyiae

- matdbhissimehtherseadiierivsasieddicH cimple 58 viad antadditiomal deiditdd aqueous
with N.N-diisopr lethyiami 1.9 rnL, . 10.90.mmel). The reaction 15. )

e P A s R RUTERE D B tich iy

ctbverfigg 4t ithis-Giviertheirdddtel Walsimooledyio/OCem yimsiidzed
miRRREN .M oN agLeoHs s mvdroxide solipn Véé‘v?d@}'.-’ﬁgsf‘ﬁRMS m/e

mmol). The Tesulting mixture was allowed to gradually warm to 25C over

caicd fax hidtimb Qre(Matliod a3 e damdthldidadromethane (25 mL).

The resulting solution was stirred at 25C for an additional

Example 52
trans-1-Methyl-S-piperidin-1-yl-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide
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20 1.5 h. At this time, the reaction was partitioned between water (25 mL)
and dichloromethane (25 mL). The aqueous layer was further extracted
with dichloromethane (1 x 25 mL). The combined organics were washed
with a saturated aqueous sodium chloride solution (1 x 25 mL), dried over
magnesium sulfate, filtered, and conceffrated in vacuo. ISCO
CombiFlash (40g column; 50-100% ethyl 25 acetate/hexanes) afforded
trans- 1-tert-butyl-5-methyl-IH-pyrazole-4-carboxylic acid (5-

s@%%&@%@ﬁ%&%ﬁ%?miﬂfé%%%mg,&%);@i@ uitess

5SRli@oxy-adamantan-
S+-HRMS m/e calcd for C19 N302 (M+H+) 332.2333, found

2-3800mds | an analogous manner, there were obtained: 30 From
CéupIpiboxy-3nexRibsiptisracidinpethayb Bsiegarboxylic acid (CAS# 54367-66-7,
trans-I-tent-buty]-5-met methyl- 1H-pyyrazole-4-carboxylic aci
R R B DU PR B IGRR frEvir T Crea g 1-o!
(IhGe2Modiate2HRMG o CaleaolpnGRHASTNIVB(Minkl t) 862488y fodascribed
. 362.2437. -99- From 4.4.5,5.5-pentafluoro-3-0xo- ic ac I o
e pIe A8 R B e S SR SIS QR TIIY g.a4e of
i §aitdryeatiamdnylabERpyhaaciicé-cas o nyhite sl §-tySrrigdagw)tan-2-y1)-

'-H cd for C20H26FsN302 (M+H") 436.2018, found
a % a §O
§.2 18. 5 From 5-methoxy-3-oxo-pentanoic acid methyl ester: trans-

[-tert-butyl-5-(2-methoxy- ethyl)-1H-pyrazole-4-carboxylic acid

sHYAraxy-paamania 2 ANIde- a8 . aionhiie . alid (B8R it Aydedx y-
S(ggt?}"_%%% m/e calcd I}5()1§C21H3 N303 (M+IP|") 376.255)615, fourlldg fidry
adarpantags?1h) 283 -0x0-hexanoic acid methyl ester:

AtEﬁ%ﬁ?etSftrhéﬁMS%m&ﬁyf%ﬁétﬂylaK@lpﬂambmsyﬂﬁoaglcb acid (5-hydroxy-

5-hydroxy-adamantap-2-yl)-amide as nof,f-whitg ;soli 8.2 mg,. 8 i

SR AT ok o CEPR IR OSACAR S5, 2Bk, el m

RE0: B64 lifnb renl 8-pX9-pentancid acikbéi€thyh estérd fresssure tube under
1-tert-butyl-5-ethyl-1H-pyrazale-4-. carboxylic,aci '

RN A A2 S e <0 Ay pemperacere
ail¥ 1866).of BleHRMS piercdiln os G20MBINGET NehHy@a6. ThegeTelting solution

Wil %&4&9{1 gy 9@3%5%}%)@ B REHANRICASIh Gt BSieethyl-5-piperidin-1-

tra s-I-tert-bL[JgI-S-l opyl-IH 20 pyrazole-4-carboxylic acid i
Aasbramliz-gail Amnhyeles u WAMSABRd (9 8Rige as 2 white powder.

Step 3: trans-1-Methyl-5-piperidin-1-yl- 1H-pyrazole-4-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide

To a stirred solution of trans-1-methyl-5-piperidin-1-yl-1H-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2-yl)-amide (70 mg; 0.20 mmol) in acetonitrile (1.0 mL) and
glacial acetic acid (0.20 mL) at room temperature was added concentrated sulfuric acid
(0.40 mL) dropwise. After 22 hr., the reaction mixture was neutralized with saturated
sodium bicarbonate solution. The mixture was then extracted with ethyl acetate and the
extract was dried (sodium sulfate), filtered and concentrated in vacuo. The crude product
was purified by reverse phase HPLC to provide 35 mg of trans-1-methyl-5-piperidin-1-
yl-1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-2-yl)-amide as a white
powder. ES-HRMS mv/e caled for C2oH3aN50: (M+H™) 400.2707, found 400.2708.

Example 53 ;
trans-2'-Methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-methanesulfonylamino-

adamantan-2-yl)-amide



10

20

25

6B YD 265 o) B R o

28%). ES'-HRMS m/e calcd for C21H33N302 (M+H') 360.2646, found
360.2646. Example 55 25
trans-1-tert-Butyl-5-ethoxymethyl-1H-pyrazole-4-carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide O N.~ OH N N )~O 30 Step]:
5-bromomethyl-l-tert-butyl-lH-pyrazoie-'49éérboxylic acid methyl ester - 100
A solution of 1-tert-butyl-5-methyl-1H-pyrazole-4-carboxylic acid methyl
ester (3.38 g, 17.22 mmol) (as described in Example 54, Step 2) in
carbon tetrachloride (12.2 mL, 1.41M) a§25C was treated with
N-bromosuccinimide (3.10 -,17.41 mmeff;The reaction flask was fitted
with a reflux condenser. The set-upwas Wrapped with 5 aluminum foil and
was then illuminated with a 250 W, lamp for 3 h. At this time, the
reaction was filtered and was rinsethwiti carbon tetrachloride. The filtrate
was transferred to a separatory funnel ahd was washed with water (1 x
50 mL) and a saturated aqueous sodiuni chloride solution (1 x 50 nilL).
The organics were dried over magnesiu ' sulfate, filtered, rinsed with
carbon tetrachloride and concentrat vacuo to a light 10 yellow oil.
ISCO CombiFlash chromatography (120 R 0% ethyl acetate/hexanes)
afforded 5-bromomethyl-l-tert-bu‘tiN:ﬁ azgke-4-carboxylic acid methyl
ester (4.51 g, 95%) as a clear o\, The mat?rial was used without further
purification. Step2: 1-tent-butyl-5-cthidxymethyl-IH-pyrazole-4-carboxylic

id ethyl ester 15 A solutj .
S blorf ey I DOy B RS A6 ey B o
24yigra@n7@ mmol) in ethanol (4.0 mL, 0.2M) was treated with sodium
thoxide (65.4 0, T [ ' )
N g R S e

pirchasebirvmeQasichast niismeirfitdhednde and ervethy @camine (Fémantaind -yb)-
mAAkHe QB IH i AP ErPEAAE gd e 29 st d aRyessitu

sodium bicarbonate solution (1 x 50 mL) and a saturated aqueous sodium
acenmshieR edhaipie¢adrusolpsenibardn Byampls oauioridsd mie, prahsationef the
c1%RGROHAEs VB HHRMIIY.C, 60 mg of rrans-5-chloro-1-methyl-1H-pyrazole-

1-tent-butyl-5-ethoxymethgl-lH-pyrazoI?-4-c, rboxylic_acid ethyl ester

AR PR AR A ¥ Rie$Piftthout further

purification. 25
Step2: trans-2'-Methyl-2'H-[1,3"Ibipyrazolyl-4'-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-amide
Reaction of rrans-5-chloro-1-methyl-1H-pyrazole-4-carboxylic acid (5-methyl-
adamantan-2-yl)-amide (46 mg; 0.12 mmol) with excess pyrazole (71 mg; 1.02 mmol)
and sodium hydride (39 mg; 0.97 mmol) using the procedure described in Example 50
and extracting the acidified aqueous mixture with methylene chloride followed by
trituration of the crude product with diethyl ether, 43 mg of trans-2'-methyl-2'H-
[1,37bipyrazelyl-4'-carboxylic acid (S-mcthanesulfonylamino-ada_niantan-z-yl)—a,mide as
an off-white powder. ES-LRMS m/e caled for C;o0H27NsO3S (M+H") 419, found 419..

Examnple 54

trans-1-tert-Butyl-5-methyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-
2-yl)-amide
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Step 3: 1-tent-butyl-5-ethoxymethyl-IH-pyrazole-4-carboxylic acid A
solution of 1-tert-butyl-5-ethoxymethyl-IH-pyrazole-4-carboxylic acid ethyl
ester (99.8 mg, 0.39 mmol) in methanol (0.5 mL) and water (0.5 mL) at
25C was treated with lithium hydroxide monohydrate (20.2 mg, 0.48
mmol). The reaction mixture was fitted 3% with a reflux condenser and was
then heated to 100C for 2 h. At this time, the reactlon was concentrated in
vacuo. The resulting residue was acidified ¢ 1 with a IN aqueous
hydrochloric acid solution. A@Ioudy—mlxtu lted. The material was
brought to a basic pH by treat ‘ <IN o eo@s“‘sodlum hydroxide
solution. This solution was acted with ethyl aceate (I x 10 mL). These
organics were discarded. /85 e aqueous layer was re-acidified to pH=1
with a IN aqueous hydro&hi } id - 101 solution. This solution was
extracted with ethyl acetate'{2 x 10 mL). These organics were dried over
magnesium sulfate, filtere d concentrated in vacua to afford 1-tert-
butyl-5-ethoxymethyl-IH-pyrazole-4-carboxylic acid (77.5 mg, 87%) as a
yellow solid. The material was used without further purification. 5 Step 4:

Steans-2tdigmtiapnBeneokyienstiybrd-pyraze keid-owtbukgticacid A solution
Akttt BebrkBrathoxymetid (5 lonniazaies 4D HliCARRe %ﬁ%@tﬁgf?&rﬂa%de

mmol), trans-4-amino-adamantan-I-oi hydrochloride (71.3 mg, 0.35 mmol)

d@mméﬁz%mhzéﬂe%g@%wg%@mﬁ% SUHG for 2.3 . "At ths time, the

réQotRN Al i@Fakd 14 )2 NV NG Wk QHE TS AEL MR W cuio to afford 2-
hex fluorophos hate (155 1. g, 0.40 mmol).in N,N- dlmihylformamlde

ARATRBET AR BYHGATESPREM LS E68RE 700 AAdsFAlack

s@lttreﬂhad ﬂﬁté@mBﬁvm iseAtthisotintertie peactiarionas treated dropwise
with N,N-diisopropylethylamine (0.23 mL, 1.34 mmol). The reaction was
allowed to gradually warm to 25C. The reaction was sti ed at 25C

SepeinigtarrAttlyisStimethtiel %pmawkan«msbwglkdatdd)ﬁe&qd ws&s treated

1
A A SR s S it dr gy 4340
mmpD) Ap glisotivie cthanpd 4Gt on v ae tieeatsd with mmﬂmmmmymc)hlonde
(STff@ Q&JEU‘&&QH%@ VRBushHed /L ?@@ngr %ﬁlmgﬂalﬂiérgsmb'ﬁuxmre

time, the reaction was partitioned betweeR water (25 mL) and

waidiBieshie i elprs k) AfeiDBmR BS (R2RIA A AN Getdie reaction
widthodiedlorpsiethanes mm@ﬁm{amd&r@ams e tRNeRE ST M) ahe mixture

saturated ag ueous sodlumf%hlor de solu | 1 X 215 mL), dried qver
was transterred to a separatory nne at whic the layers’were shaken and

separated. The aqueous layer was further extracted with dichloromethane (1 x 50 mL.).
The combined organics were washed with a saturated aqueous sodium bicarbonate
solution (1 x 50 mL), water (1 x 50 mL) and a saturated aqueous sodium chloride
solution (1 x 50 mL), dried over magnesium sulfate, filtered and concentrated in vacuo.
ISCO CombiFlash (120g column; 0-10% ethyl acetate/hexanes) afforded 1-rerr-butyl-5-
methyl-1H-pyrazole-4-carboxylic acid methyl ester (6.04 g, 71%) as a yellow oil.

Step 3: 1-tert-butyl-5-methyl-1H-pyrazole-4-carboxylic acid

A solution of 1-terz-butyl-5-methyl-1H-pyrazole-4-carboxylic acid methyl ester (2.0 g,
10.19 mmol) in methanol (6.8 mL) cooled to 0°C was treated dropwise with a 4N
aqueous sodium hydroxide solution (5.1 mL, 20.4 mmol). The reaction was allowed to
slowly warm to 25°C. The reaction was stirred at 25°C overnight, At this time, the
reaction was concentrated in vacuo to remove methanol. The residue was diluted with

water (25 mL) and was then extracted with ethyl acetate (1 x 25 mL). The aqueous la
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magnesium sulfate, filtered, and concentrated in vacuo. ISCO CombiFlash
(4g column, 0.5-4% methanol/ dichloromethane) afforded
trans-]-tent-butyl-5-ethoxymethyl-IH- pyrazole-4-carboxylic acid

 (5-hydroxy-adamantan-2-yl)-amide (66.2 mg, 52%) as an off 25 white

solid. ES-HRMS m/e calcd for C21H3319803 (M+H') 376.2595, found

R B B T e T B A el g golting

pmmpﬁmeZW]is tr@tﬂ’anea by filtration, washed with water and hexanes, and then dried in

I-tert- bu 5 I50propox eth razole-4-carboxylic acid.(
V%Cué)rgf(ﬁ acfan?antanygx'? ﬁl@ya%a%@%cﬁ gﬁy g, @0%% g 78%) asa
whiB-H{RMS m/e calcd for C22H35N303 (M+H") 390.2751, found 390.2751.
From 5-bromomethyl-I-tert-butyl-IH-pyrazole-4-carboxylic acid methyl
ester and 2- methyl-propan-I-ol:
Stearfs-[terstutgiS i pbateeyyEtH R bieathesyborpit @chkydrogy-
adRHEAXY. Sﬁg_gmﬁ{gtan -2-yl)-amide as an off-white solid (130.5 mg, 41%).
ES+-HRMS m/e ealcd for C23H37N303 (M+H+) 404.2908, found

ALOASGB T Hriffl B mSPREHy L @R BERYA-fHepihedis 2eid ke Adid mmoD),
nm@tlayhmera@aﬂ&wclpmqgwrmlbﬁa@k590 mg, 2.89 mmol), 1- '

S IR AL oA w1

teﬁwmm&mmmmdﬁnoﬁmawaoazﬁ@ﬁ.)zg@mﬂsm faihRd 402.2753.

10 le 56 tr "
dipethyicimamic (89 mL. 0.3 N under a nirogen amasphere yas coled f0 0°C
andings iﬁrmﬂiaaharﬁtﬁn 25ytamitietios Qg t\he~1felalctNN @astrkaisdeqmwwe via an

| aédf&&Mhéemm%mﬁ}%%ﬂ RIFEAIR:E-CRHRMY 16 3p/a0 . SPINIR ction

of 5-bromomethyi-I-tén-bu ({{]razole -4 carboxy’llc acid methyl ester

WEE. &O@E@&%mﬁeﬂ}ww@&% ERampra g waieTsdmsiGravernight. At
tHReihRXide (223G Mvasldo S1EAMPhE- §M salutiendn mehanol ¥es WeERIRD us

to 90C where it was stirred for 2,5 h. At this time, the reaction was

SRR ARSI AR P Rels YR sOif<sReliing mixture was allowed to

gradually warm to 25°C over 3 h. At this time, the reaction was treated with
dichloromethane (25 mL). The resulting solution was stirred at 25°C for an additional
1.5 h. At this time, the reaction was partitioned between water (25 mL) and
dichloromethane (25 mL). The aqueous layer was further extracted with
dichloromethane (1 x 25 mL). The combined organics were washed with a saturated
aqueous sodium chloride solution (1 x 25 mL), dried over magnesium sulfate, filtered,
and concentrated in vacuo. ISCO CombiFlash (40g column; 50-100% ethyl
acetate/hexanes) afforded trans-1-tert-butyl-5-methyl-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide (75.3 mg, 8%) as a white solid. ES*-HRMS m/e calcd
for C1oHzoN30, (M+H") 332.2333, found 332.2333.

In an analogous manner, there were obtained:

From 4-methoxy-3-oxo-butyric acid methyl ester: trans-1-tert-butyl-5-methoxymethyl-
1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide as a light brown solid
(494.6 mg, 58.2%). ES*-HRMS m/e calcd for CaoH3;N303 (M+H") 362.2438, found
362.2437.
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taken up in water (100 ml-) and extracted with ethyl acetate (1 x 150 mL).
The organics 25 were then washed with a saturated aqueous sodium
bicarbonate solution (1 x 100 mL), water (1 x 100 mL) and a saturated
aqueous sodium chloride solution (1 x 100 rjuL.), dried over magnesium
sulfate, filtered and concentrated in vacd8."When it was discovered that

the product.was not in the organic extracts, the aqueous layers wer
P At DT RCHARE B ARt AR B e b ol Butyl-S-
pénrafibohnteticyadid-apchthéndnerd exttacted 88 hyidnodichibmoametnaheljlaride as a
whid (B Tase oragniesweigdiRd oY eL IPRACHITPNES, AP 2iRho1s,

and concentrated in vacuo to afford
foundriuB18-methoxymethyl-IH-pyrazole- 4-carboxylic acid (1.03 g, 88%)

as a white solid. The material was used without further purification, 5 Step

2: trans- I-tert-butyl-5-methoxymethyl-IH-pyrazole-4-carboxylic acid (5-
Frsa i1 aneiex adapransnanyic)agidime tRys RiE6 w6 s- 1-terr-butyl-5-(2-methoxy-
ethyBrrUlylDRehexyReHY iRy a38i8:3-aarRmntie-acd (Fhiad 08 off-white

1}?9 mrlr?c)'fli)r in_dichloromethane 5.5 r%L, gz.&lrS M) was t?écﬁeq with N,N-
S Gt famie (1B Y reerssirhiah GnfsNa0s (M+H) 376.2595, found
3PS5 N -tetramethyl-O-(N 10 succinimidyl)uroniumtetrafluoroborate

(539.5 mg, 1.79 mmol). The resulting mixture was stirred at 25C for 2.6 h.

At this time, the reaction was treated with trans-N-(4-
Famirdeeaddreentaic-deid )nabtd rithe: nydrodheoridetid-68apy) 1D4yrazgh-4-

2 in L E I ' ' .25 '
o e A P MR e
8 tieHbroihieHBMS(100 oalcyl P& adlieNyS:AYErH S MdsXehthérendriiets4S.

with dichloromethane (1 x 100 mL). The combined organics were washed
with water (4 x 100 mL) and a saturated agueous sodium chloride solution

Fram 31000 et amiiasie Methghrssfing stade minared: S5t dordantaaels it
cUBBUPLESER (5-RPARHRIASRAADE SQRITINLRIOUR an off-white solid (683.9 mg,

methanol/dichloromethane) afforded trans-|-tert-

7 DS ER TR R A DO AGAE 2489, found 346.2490.

(5-acetylamino-adamantan-2-yl) 20 amide (428.7 mg, 71%) as a white
F%%'é%%%ﬂ* ) dﬁ%]”;{%nﬁ%@%g&% AR INOR M) 9360400yt 11
prdevieButgtim SHn ethy Iisbydzoly3aginiddtpyazdlemidadsoxplivtacialihc94.5 mg,
286 HEIMIRASINALLANY 2 - AMIIR.B, (M+H") 360.2646, found 360.2646.

Example 55
trans-1-tert-Butyl-5-ethoxymethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide

[_O?/H OH
[\

N AS

N

Stepl: 5-bromomethyl-1-zert-butyl-1H-pyrazole-4-carboxylic acid methyl ester
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tn

H! J;)~L-, ONN-O 30 Step 1:
3-dimethylamino-2-(5-methyl-isoxazole-3-carbonyl)-acrylic acid ethyl ester
104- A solution of 5-methyl-isoxazole-3-carboxylic acid (3.5 g, 27.53
mmol) in dichioromethane (27.53 i L, 1.0M) cooled to OC was treated with
oxalyl chloride (5.63 mL, 63.33 mmol,‘g%)o) followed by a few drops of
on was stirred at.0C fo At thi

N,N-dimethylformamide. The reacti 30.min.
AR R R St e S e ot e o
1a£25toldmvighscriethio finamhle fehdiop 2yas cathooeitratbtbitdvadd@ mL,

1.@;@Q/I‘)hﬁ%“ésvgaféqgeh{@ﬁ%ﬁﬂ%%%?ﬂ&@c@ﬁﬂngdé‘ 376 gesylungn 3okl was

thenslurried with toluene (21.2 mL, 1.3M) at andthen was treated
regedonBasty e afEsd tohof ety @urgsay [ ARsiseaeriaeREs ¢ W2t 81
AR Yol g HAO MR 818 Rhted waR BPBONWIRGUESMINELPIREK At this time,

reaction mixture was heated 10 to 120C overnight. At this time, the

theseoAmE (B fnd sesdirredakihsar raHiesrddosdondbn Fkre (180
trinkfeaied gichieparmeiRanadd ¥nt0R 40kashbe wamiines ( DKIPNIEE Wekea saturated

dried ovey, sodium sulfate, filtered and ntrated in vacua to afford 3- .
RS G OO O Ao B S R T B kg nesium
s{Hsisy filecrqdanbited vetiieldb @7 bR achioidesaadtaakeniraléeimedeniatovatight

ed wit he rification. Step 2;
R SR R I iR 1208, 0:10% citmacetatc/mesancs)
afifoedhd| S dstmngnwthylidrref-butyl- 1H-pyrazole-4-carboxylic acid methyl ester (4.51
o« simely '91@55“81'12'({%9?&&%'13%‘1‘%%'@6(%7&?&?@{%@{3 iGeRgighgthyl 20

ester (27.53 mmol) in absolute ethanol (41.7 mL) was treated with
ten-butylhydrazine hydrochloride (3.57 g, 28.63 mmol) and sodium

SRESIAGLZ. B . Sl mmaty 1 THe JEavHing Imixbeis Nasheaisd £:80C

for 18 h. At this time, the reaction was cooled to 25 C. The reaction was

Adnlrgamatoaseerqpstily sratnad-tidm wegaled ot xalinisid methyhester
(2AB)k50.MLhnkbl EosmHiIREd RNICS. Wanesak e avekaadidansnlbamexrie (65.4

trated in vacuo to afford

™. P ICEg LS ORS S B e A e fred for 2.5

h.miethlylsester, (He3éag1i06 %) asoadeimck sdlid vdhe niBtenadidigswasedrtitioned
bevtvvi&;er:lgﬁj étfllijﬁ Fgggtgyeri(f%ag&r)l ‘and water (50 mL). The organics were washed with a
saturated aqueous sodium bicarbonate solution (1 x 50 mL) and a saturated aqueous
sodium chloride solution (1 x 50 mL), dried over magnesium sulfate, filtered and
concentrated in vacuo to afford 1-rert-butyl-5-ethoxymethyl-1H-pyrazole-4-carboxylic
acid ethyl ester (102.8 mg, 51%) as an orange oil. The material was used without further

purification.

Step 3: 1-rert-butyl-5-ethoxymethyl-1H-pyrazole-4-carboxylic acid

A solution of 1-tert-butyl-5-ethoxymethyl- 1H-pyrazole-4-carboxylic acid ethyl ester
(99.8 mg, 0.39 mmol) in methanol (0.5 mL) and water (0.5 mL) at 25°C was treated with
lithium hydroxide monohydrate (20.2 mg, 0.48 mmol). The reaction mixture was fitted
with a reflux condenser and was then heated to 100°C for 2 h. At this time, the reaction
was concentrated in vacuo. The resulting residue was acidified to pH=1 witha IN
aqueous hydrochloric acid solution. A cloudy mixture resulted. The material was
brought to a basic pH by treatment with a 1N aqueous sodium hydroxide solution. This
solution was extracted with ethyl aceate (1 x 10 mL). These organics were discarded.

The aqueous layer was re-acidified to pH=1 with a 1N aqueous hydrochloric acid
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Step 3: 1-tent-butyl-5-(5-methyl-isoxazol-3-yl)-IH-pyrazole-4-carboxylic
acid 30 A solution of
1-tent-butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid
methyl ester (7.37 g, 26.59 mmol) in methanol (17.7 mL, 1.5M) cooled to
0C was treated dropwise with a 4N aq‘u]é}}u's sodium hydroxide solution

5 mmo erea ct| allowe low m to 25C..
SR TR R, AR A SR ROt AR ogtice
weondeedrated mmwﬁn&ﬁovﬁ‘%a@ kohkenBatrelsid uecwasodifived 1-rerr-
bwglﬁswef,%&@g Hg#o b then ext E@%’Y&W@'@W"éﬁ%‘%g Bt solid.

X150 mL ere dlsca ed. The aqueous layer was then

Tb%i@ﬁ@d%bwpﬁlﬁf%ﬁﬁ@mﬁﬂﬁémﬁ%@&hlonc acid solution. This
solution was extracted with a 90/10 dichioromethane/methanol solution (3
x 150 mL). The combined organics were dried over sodium sulfate

StReted ant korcdmidecr o iyl dfbryTarai-gutpripslis acid
m@mﬂﬂwm&&ﬁmlﬁém&m@tﬂymm@wh@cﬁm Car23xg1i8328h) 2& @mg, 0.33

brown solid, The material was u urifi n.S
SR A ARV e e e
h;(&m&@%ﬁdmmmma?ﬁm-aql)rmnmenﬂaﬁ(behmﬁmwl-l y)-N,N,N° ,N’-

-t thyl- |-3- -4-carh d (350
RIS s Pl ol 2o
dmwhﬂfmmgthﬂmun&M ). 48] mjdeBzG@le)aandsphere was cooled to 0°C
R N st O Nausenimid g B BRI RDRRE AL wich

mg, 1.68 mmol). The resulting mixture was stirred at 25C for 2 h. At this
Ntmelqm@@a@ﬁbﬂwa@q%@wﬂ FargQlj4dhenisacgon was allowed to

e@a%%%%ﬂ%-w)ﬁeetamee DYIrAGRIRTiAE {446 2500 e 82MMAN 43S time, the

prepared in Example 43). The reaction was stirred at 25C overnight. At

reffdRNIE StRROIEh A QnQ/\f‘é’éi pasttetideRrdn iR A 8auRYSagum
hﬂf&kﬂi@m&ﬁ@ﬁ%dfﬁ(éﬂo Mbhrh&e, wmbm@uigm&mseweﬂe%@vemaduauy

sod|u ulfate, f iired nd conc ntrated in vacuo.
R R o LB oA AT T O ishls amssee
mnanﬁ‘%deetmﬂigjtyﬂlﬁié& methiiisdxa2613 fph) di-hqiiraralet 4 barboxilictime, the

re A B e e o B e 5 e
aqmm kyeraesoiurihen exiedogdsith dinhderametbanas Dintaiprabiineg> manes were
washeH DY §a(§r5‘8§&%&§&3&a§%§ﬁy bribl-R¥razalestaaric agil 8oder

trans-4- amino-adamantan-I-ol:

MAEISINER b ﬁlzesﬁe%nme@;@a&tﬂtedyﬁ WqusyrEYefe GombiFlash (4g column,
0.5-4% methanol/ dichloromethane) afforded trans-1-tert-butyl-5-ethoxymethyl-1H-

pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (66.2 mg, 52%) as an off-
white solid. ES*™-HRMS m/e calcd for Cy;HasN3O3 (M+H™) 376.2595, found 376.2595.

In an analogous manner, there were obtained:

From 5-bromomethyl-1-rert-butyl-1H-pyrazole-4-carboxylic acid methyl ester and
propan-2-ol: trans-1-tert-butyl-5-isopropoxymethyl- 1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide as a white solid (274.7 mg, 68%). ES™-HRMS m/e calcd
for C22H35N303 (M+H") 390.2751, found 390.2751.

From 5-bromomethyl-1-zert-butyl- 1H-pyrazole-4-carboxylic acid methyl ester and 2-
methyl-propan-1-ol: trans-1-tert-butyl-5-isobutoxymethyl-1H-pyrazole-4-carboxylic acid
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carboxylic acid (5-hydroxy-adamantan-2-yl)-am de as an off-white solid
(193.4 mg, 60%). ES'-HRMS m/e calcd for C22H30N403 (M+H")

399.2391, found 399.2387. 30 Example 58 t;ans-I-tent-Sntyl-5-(5-chlo:
-isoxazoI-S-yI)-IH-pyrazoIe-4-carboxyhjc]§2i|d (5- '
hydroxy-adamantan-2-yl)-amide 106- H OH N, \l IN CI N"O 5 Step 1.:

(%hfgﬁjégggﬁ’g%ﬁg_c Qlo-S1rarhaay] '§ﬁdciﬁ‘-‘%$ﬁ}€!ea£85§h°zﬁ‘§6¥§%%Ciﬁjl%'i‘.yé%‘)s-tﬁ’ms

oro-fsoxazole-3-carboxylic acid (791 mg, 5.43 mmo
myprested oo K2 dds¥isbd MARND0EE022%0 mapdid@bARiidmethane (27.2 mL,
0.2M) cooled to OC was treated with oxalyl chloride (0.71 mL, 8.15 mmol,
98%) followed by a few drops of N,N- dimethylformamide. The reaction

Fioasahevreerietbykd crsny s Hopig azsde- rrathorpdisardf ek sfets apd
Y6 BN h MbhisAine. the Fegetinn wia srepEastiolshith YRCHPp A o le-4-

resulting residue was dissolved in dichloromethane and re-concentrate

ARG POy AR AR NS PSR TS b ABR G %)

EBT dictlosamehaoe fdil 63 HLs SNV [reenad Tirofowiseadt)2 25 3olution
of ethyl-3-(dimethylamino)acrylate (0.79 g, 5.51 mmol) in triethylamine
(1.6 mL, 11.47 mmol). The resulting red/orange 15 reaction solution was
heated to 60C overnight. At this time, the reaction was cooled to 25C and
then partitioned between water (50 mL) and dichloromethane (100 mL).
The organics were then washed with water (50 mL) and a saturated
agueous sodium chloride solution (50 mL), dried over magnesium sulfate,
filtered and concentrated in vacuo. Biotage chromatography (40M
column, 50-60% ethyl acetate/hexanes) afforded 2-(5 20
ExamRleisfxazole-3-carbonyl)-3-dimethylamino-acrylic acid ethyl ester
RO G NIB BO005 - AR th RGP pyrazole-4-carboxylic acid (5-acetylamino-
adaifBitaiybS{PAhigeo-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid ethyl
ester A solution of
2-(5-chloro-isoxazole-3-carbonyl)-3-dimeth
25 (294.8 mg, 1.08 mmol) in absolute gty
with tert butylhydrazine hy@ chlﬁride
acetate (108.6 mg,
I

e

Step 1: 1-tert-butyl-5-methoxymethyl-1H-pyrazole-4-carboxylic acid

laminocacrylic acid ethyl ester
(2.4 m\L, 0.77M) was treated
l\]r'lo mol) and sodium
H

A solution of 5-bromomethyl-1-tert-butyl-1H-pyrazole-4-carboxylic acid methyl ester
(1.51 g, 5.48 mmol) (as prepared in Example 55, Step 1) in sodium methoxide (23.8 mL,
11.9 mmol, 0.5M solution in methanol) was warmed to 90°C where it was stirred for 2.5
h. At this time, the reaction was concentrated in vacuo. The resuliting white solids were
taken up in water (100 mL) and extracted with ethyl acetate (1 x 150 mL). The organics

were then washed with a saturated aqueous sodium bicarbonate solution (1 x 100 mL),

water (1 x 100 mL) and a saturated aqueous sodium chloride solution (1 x 100 mL.), dried
over magnesium sulfate, filtered and concentrated in vacuo. When it was discovered that
the product was not in the organic extracts, the aqueous layers were combined and were
acidified to pH=1 with concentrated aqueous hydrochloric acid and then were extracted

with dichloromethane (1 x 150 mL). These organics were dried over magnesium sulfate,
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1.32 mrnol). The resulting mixture was heated to 90C overnight. At this
time, the reaction was cooled to 25C and was concentrated in vacuo. The
reaction was partitioned between water (200 mL) and dichloromethane (2
x 50 mL). The combined organics were 30 washed with a saturated
agueous sodium chloride solution, dried Over magnesium 107- sulfate,

filtered and concentrated in vacuq.. Biptage chromato h umn

RO o ey o oy T S oL Hr A acol-

42005 8ihyridceRlegh8%@nas)aatfoitdedlid. The material was used without further

D&ﬁﬁ&' (H;.yl-S-(S-chIoro-isoxazoI-S-yI)-lH-pyrazole-4- carboxylic acid ethyl

" ester (67.4 g, 21%) as a yellow oil. 5 Step 3:
1-tert-butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid A

S ti _1-iep- 155 T 33 Ad- lic

o e (e Cealns cthanel (b 53 . 6 20

acrEdAREEPprARANAOM - MY aBBLS lithium hydroxide solution (0.18 mL, 0.37

Aresnehbnl bl reaetine Waseihed ak i) R DE-forLSidtapgdtbenivasineto®d me,
t0.100C for | h. At this time, the_reactjon was allowed o ¢Qo| to.25C and
1L SRR o e L e R A Aot atod
disotaopeleihdarasiel (e ovad. fedfeaimil) adtdl foNowadebyaeihlificatidn to
H=1. with a IN agueous hydrochloti id salution. The resulting,. . .
s B B e Mo, e W ine mture
whestnes atritd dridet b &/Acust tbid Siaffotlsk reaction was treated with trans-N-(4-

a3 Xkéiﬁigy%v%éél‘?ﬁ‘&’éH!y‘@fé/&ﬂ%‘fid%y(zﬁ?é??ﬁ%g'??@’%%‘&ﬁ%&g §28b4red in

mg, 77%) as an off-white solid.”Step 4: trans- o _
Expanpls &) 5 Thecrsrstianis niaa 2613 ptiH Sy rygotecht c kb By ligngeidpq seaction was

pAVERE: BERMRAN AL M b RICE.40 ASARIRREEne (100 mL). The aqueous layer
1-ten-butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (36.2

watdunhes sxtrsieh widnidrBloramsthane 84509 aHd NREFABPIREESHRIR Were
whSHEd With) vk t2b @ wasdreaseshwith Mubirdiisepeopylesaylantime (el mtion (1 x

03 mmaql) and ) .
1‘#?, H’Mﬁ,ﬁﬁ&?%éﬂ?ﬁﬁ%ﬁ&%%%ﬁﬁ?&r&ﬁ%ﬁ?fé‘i?&ff&%"r%ﬁb?ﬁfé‘?né%co
Compiblach (eothldine, réSufifhgrethdnod diddstitrethatSE doded. 5réw At -Heig -

i the reaction 2 s treated with,trans-4-amiRo- tan-|-
e A A A Bhagtan-2-y)-
amstitedd 2t 25Q . Glidight Weitkisoitel heHRNESione wals bfottifiorf&dNsOs (M+H")
4@%@?,@8&%@&6@.@‘7%) and dichloromethane (3 x 25 mL). The combined

organics were washed with a saturated aqueous sodium chloride solution
(1 x

Example 57

trans-1-tert-Butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide

N
N

Step 1: 3-dimethylamino-2-(5-methyl-isoxazole-3-carbonyl)-acrylic acid ethyl ester
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35

25 ml-), dried over magnesium sulfate, filtered and concentrated in vacuo.
ISCO 30 CombiFlash (4g column, 0-44-100% ethyl acetate/hexanes)
afforded trans- 1-tert-butyl-5- ‘
(5-chloro-isoxazol-3-yl.)-IH-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2-yi)- amide (12.@%1’9, 23%) as an off-white solid.
A Z@%%E@ m i ?ii;,ggo £ gcgb%%%‘koé”cié'\@'é@ #19:1845,fqynd
artmnseﬁa@h#@mﬂzé’)fﬁahéx;lwﬂ‘pwameuz(}‘éﬁr\b@(yﬁ@*aéiwﬁh oxalyl chloride (5.63
mg’ By %@ﬁ}{g%ﬁ’aé@%tf&llo%&@ "?&&df'oggo% Wiy Eamighde. The

‘Amino ohexy IH-pyrazole-4-carboxylic acid ethyl ester

e@ﬂ@h@@ﬁﬁmﬂﬁfé SGer SOrmindeM31os fige 20 wes #iave iy sradually warm to

248421 (3 dn pitehas e dram AdHCE)Yas CRMBIDBFWItReGENtion was
(ethoxymethylene)-cyanoacetate (3,390 g, 20.04 mmol) and an%(;rous

cosaRiFatat date . 680 '@GQBVS%%FHO‘FPG?%@%LV%%H%WJWT%% BnikhgressEne
sdRiaded aledQluined G Rws.aenooled 1o RMmtesioesaiude and d Qeated

SR b 115 AP AT A IR P £ AL B

trigatitiimaieni@ iy iehe hidricenclh eTheg'amdmgaﬁedcmzmsumssmelgas heated
?ﬁbed with Vi[l?te Eatrgklegnne alnd thei?og%blnoeoq A Cg{ éﬁ#aswas

té an ncentr In vacuo e reS|due was purl
pauitlrcmnaidgt&phy platgnglMitma opad idinh b 0BT (A é@@t@ﬂe)hé“m@gnbined

oxgagﬁ,@v?e n@vér 938 Hlegi}ih“é %f@l%(&l?in‘(]i 8@5@%)‘9&@%8&}5' BS1ford 3-

92%). Mass spectrum: m/z: 238.1 (M+H). S

d@@hm@un@y%téﬁ@xgmmr@yml@r&rr@ab@@x%ecaﬁm éﬂ@ﬁ&&b?%;ﬁpwr}w
qeardRd3:eR0 97 33 ZrBIMRl: wasisyaPandad i fa0wak &Rl without further

(ice/acetone 20 bath) anhydrous acetonitrile. t-Butyl nitrite (5.75 mL, 90%,
PurHisatiofinol) was added, followed by a suspension of
5-amino-I-cyclohexyl- ]H pyrazole-4- carboxyllc acid ethyl ester (4.408 g,

18.58 I
Ste g trenr(t)- Llllg Eg—% met C?t?sglygglz%l- - %r’q urea/go e- tlgr{g oz)i(ty[l%oz{&d methyl
p Y -pyr

ester

A solution of 3-dimethylamino-2-(5-methyl-isoxazole-3-carbonyl)-acrylic acid ethyl
ester (27.53 mmol) in absolute ethanol (41.7 mL) was treated with zerr-butylhydrazine
hydrochloride (3.57 g, 28.63 mmol) and sodium acetate (2.80 g, 34.13 mmol). The
resulting mixture was heated to 90°C for 18 h. At this time, the reaction was cooled to
25°C. The reaction was diluted with water (200 mL) and was then extracted with
dichloromethane (3 x 150 mL). The combined organics were dried over sodium sulfate,
filtered and concentrated in vacuo to afford 1-tert-butyl-5-(5-methyl-isoxazol-3-yl)-1H-
pyrazole-4-carboxylic acid methyl ester (7.37 g, 96%) as a black solid. The material was
used without further purification.

Step 3: 1-rert-butyl-5-(5-methyl-isoxazol-3-yl)- 1H-pyrazole-4-carboxylic acid

A solution of 1-tert-butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid
methyl ester (7.37 g, 26.59 mmol) in methanol (17.7 mL, 1.5M) cooled to 0°C was
treated dropwise with a 4N aqueous sodium hydroxide solution (13.3 mL, 53.15 mmol).
The reaction was allowed to slowly warm to 25°C. The reaction was stirred at 25°C
overnight. At this time, the reaction was concentrated in vacuo to remove methanol. The

residue was diluted with water (150 mL) and was then extracted with dichloromethane (3
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temperature for 45 minutes and then at 70 C for 1.25 hour. The mixture
was cooled to room temperature, slowly added to 6N HCI (17.5 mL) and
then extracted with methylene 25 chloride. The organic phase was
washed sequentially with water and brine. The agueous phases were
back extracted with a second portion of A¥thylene chloride. The two

es were combined, dri sodlum ulfate an
concmft)pate i3 %\%andc%ﬁ%reﬁ] €Ircg }g‘%‘&lﬁﬂ% §?Sd¥%ﬁ§8 By dibie to
qu:rb ma@m hmmmmtlmmmg@f mrSG%ﬁ@thémf&B with a

| |- l51H-. | ester
R RO eSS, o
mowpsoguq;m @ym@ee;@teg_ed.pg;dapecqn@am@ in.vacuo to afford 1-tert-butyl-5-(5-
né@xl%exk%?%%' PR ARG %Mﬁﬁ %f 4t b%S%@sohd

mmol) was dissolved in methanol(11.5 mL). Lithium i
Ths. sxpegiah pasgsrhvithow Buhaepyifistion.) were added. The mixture
was heated at 80-85C for 1.5 hours, cooled to room temperature and
Eentrated in vacuo to remaove the methanol. The residue was diluted

SR i TGP B SRS R airv Ry Bt bie R arid (5
aﬁn‘tyﬂmnmemﬁmmnfﬁlmsrﬁ$ldumwas then diluted with water and acidified

6N H )to.pH 2-2.5. The sqlid w recipitated out of

%)rrf \?vas ol %&Efng %)&f‘ H}%gt’?d I LOATIA 1%@8 mmﬂga%?% %‘dﬁ%ﬂ‘ﬁhﬁ@?m
(3@@:113(1 Pfessuod at dﬁ(ﬂ@tm@ﬂaﬁecfﬂc&mL 0.18 M) was treated w1th N, N-

dﬁy&é%ﬁ?i{u% ThRylar 9 arboxylic a l%& 19 gwm%qg

er puri |ca ass spec rum: m

swam%ﬁmmmmﬁmabvw&i@km béﬁmmd:)d wemwmvmﬁmure
wadamantam2-amigde 2:Ghlorgs1- @ygm@m l%@i@gg&% A RPN amino-

acid (0.152 g, 0.66 mmol) was dissolved in a mixture
a%w%ﬁﬂ eﬁ?%mi%@@mqrﬂm(aﬁé %%yl&%ﬂéh%}l@é [wepaged) in
EXbiNgRigapromd-aetvlamineitda:m-Sc26:118Me]) RNl S, €& 2889ion was

0.79 m ol) were added to the solution and the Solution was stirred under

PAHISRSOPRGS %8 HARS IOl tined, disbiprompehmgicaed A ek tivkhe simbined
orgasdowarddaisd Hmwtﬁmwammnahﬂlﬁﬁdé@ﬁm@ﬂd@ 10136 Biotage

L0.67.mmol. | diate 2) dded. ti

empergrtgr}eﬂr% er a:goe iN ﬁ%%tr(sa ég% . B%ﬂ%@%%géfdlgd'ﬂd tert-
buAbétéf(éﬂde&dﬁaewdztv%eyw&fhmtfaytﬂnelmmagha' had(janiaypinises
adﬁ’:%%t%ﬂ@%eﬁrﬁﬂg Washaddvegs, yithwaterand e bure . QRRELOVRN . 1cd for

sodium
C24H33NsO3 (M+H") 440.2656, found 440.2656.

In an analogous manner, there was obtained:

From 1-tert-butyl-5-(5-methyl-isoxazol-3-yl)- 1H-pyrazole-4-carboxylic acid and trans-4-
amino-adamantan-1-ol: trans-1-tert-butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide as an off-white solid (193.4 mg,
60%). ES™-HRMS m/e calcd for Ca,HsoN,Os (M+HY) 399.2391, found 399.2387.

Example 58
trans-1-tert-Butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide
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25 sulfate and concentrated in vacuo. The crude residue was purified by
flash chromatography, eluting with a 60-100% ethyl acetate/hexanes
gradient. The product- containing fractions were concentrated in vacuo
and the residue was triturated with ethyl_ acetate-hexanes to yield
trans-5-chIoro-l-cyclohexyl-lH-pyrazole'—ll- rboxylic acid (5-
hydroxy-adamantan-2-yl)-amide as a white solid (0.179 g, 71%) HR-MS
(ES) rn/e 30 calculated for C20H28C1N3W—|‘) 378.1943, Found
378.1943. Example 60 O H j
trans-2'-Cyclohexyl-2'H-[1,3']bl 2 oxyl@écid (5-hydroxy-
adamantan-2-yl)-amide 3 -ONOH NNN (hl v
trans-5-Chloro-1-cyclohexyl-1Y4-pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-f§1y i 7 mg, 0.310 mmol, Example 59)

and pyrazole (66 nig, 0.969 nmol)lwer mbined in
1-methyl-2-pyrrolidinonej}.{fx@L).’\k*SD% agueous sodium hydroxide (135
mg, 1.688 mmol) was added and the mixture was heated at 120C for
10-11 hours. The mixture was cooled in an ice-water bath and water
(2.62 mL) and saturated aqueous ammonium chloride solution (2.62 mL)
were sequentially added. A clear solution resulted for a brief period of
time before the product precipitated out. After stirring in 10 the cold for 1.5

Stepurs 2the-seilidosasxaal ecieeatiyofilfiatofinvwasiehinithavaieraantkdiiedster
under hi acuum at 100 ive .. ) )
A S AT ot oK Ai AL 23 mmoD (preparation
d¢EetiyeltaxyREOIABOARLE0- A3) adictidof 262 thang ( BEYehIH RN (&S)edhie 0°C was
calculated for C2 N (M+H,)410. 410.2550, 15 .
T e B X hedodrgps of W
diggetivgfpranamisicadtimasnarion-yhsatiec Ot gradually- wargt up to 25°C. The

reaction was stirred at 25°C overnight. At this time, the reaction was concentrated in

vacuo. The resulting residue was dissolved in dichloromethane and re-concentrated twice

to remove residual oxalyl chloride. The residue was then dissolved in dichloromethane

(16 mL, 0.34M) and treated dropwise with a solution of ethyl-3-(dimethylamino)acrylate

(0.79 g, 5.51 mmol) in triethylamine (1.6 mL, 11.47 mmol). The resulting red/orange
reaction solution was heated to 60°C overnight. At this time, the reaction was cooled to
25°C and then partitioned between water (50 mL) and dichloromethane (100 mL). The
organics were then washed with water (50 mL) and a saturated aqueous sodium chloride
solution (50 mL), dried over magnesium sulfate, filtered and concentrated in vacuo.
Biotage chromatography (40M column, 50-60% ethyl acetate/hexanes) afforded 2-(5-
chloro-isoxazole-3-carbonyl)-3-dimethylamino-acrylic acid ethyl ester (300.6 mg, 20%)

as ared oil.

Step 2: 1-tert-butyl-5-(5-chloro-isoxazol-3-yl)- 1H-pyrazole-4-carboxylic acid ethyl ester
A solution of 2-(5-chloro-isoxazole-3-carbonyl)-3-dimethylamino-acrylic acid ethyl ester
(294.8 mg, 1.08 mmol) in absolute ethanol (1.4 mL, 0.77M) was treated with zerz-
butylhydrazine hydrochloride (137.3 mg, 1.10 mmol) and sodium acetate (108.6 mg,

1.32 mmol). The resulting mixture was heated to 90°C overnight. At this time, the
reaction was cooled to 25°C and was concentrated in vacuo. The reaction was partitioned
between water (200 mL) and dichloromethane (2 x 50 mL). The combined organics were

washed with a saturated aqueous sodium chloride solution, dried over magnesium
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a 20 5-Chloro-1-cyclohexyl-1H-pyrazole-4-carboxylic acid (0.213 g, 0.93
mmol, prepared in Example 59, Step 3) was dissolved in a mixture of dry
N,N-dimethylformamude (3.6 mL) and dry methylene chloride (0.9 mL).
N,N-Diisopropyl-N-ethylamine (1.25 mL, 7.22 mmol) and TSTU (0.334 g,
1.11 mmol) were added and the solutlonlWas stirred at room temperature
‘?eerfﬁ@roﬂ B%%%Q{?c%% Rratt *}EJHE‘L% t 10% %r'”?/' §g§-‘d ki 36?&% 60%

efwas orme rans- mino-adam tan

etthsgaqﬁmhex.m%) pedoaratiin Eﬁh@mﬁﬁﬁm\éﬂde@ﬁnﬁ@@%gﬁn@ed
2 IROMISDDEIRBIR £ VSN T 5] LA MK E A pHdad 40, yater

and extracted twice with methylene chloride. Each organic phase was
carkeshdis weiH othréesist Brires, PHED afahie¥Esel were combined, dried
over sodium sulfate and concentrated in vacuo. The crude residue was 5
urified by flash chromatography eluting with a 0-40% o
SR dia S HFREHYIEHE cNSE Sredrnt ihd rBeiee Sohearrg s dtihs

AWeTerieangeniaiashin\acsiehidie- [ﬁﬁ@ﬂﬁ ‘B3%)-CHSulZzeR WitadbekeHaydcid ethyl

e b A R SR LoD AT (A 2 2

acpdramaalﬁtﬁanfﬂ{wﬁmmdie samacmr(memohn (0. mmgmtsp%)mw&l(@se stiteed at

lated.for C22H31C 0 2 Found 419.220
2 A e R T 20l 02 BB wa
alisversktylepnirio-2a0@raahveas- 2iyipd AR T @uright N AHthis-time\ the Maction was

cé@@ﬁtﬁt@&%%k&g C@H@%yélﬁdenxsé%%éf%mw&& Afidwed bY acidification to

(5-acetylamino-adamantan 2-yl)-amide (151.8 mg, 0.362 mmol, Examp

19553 aﬁélpay%&@m@f(ws ryfrechiarigmpset)seletiencorisiprsg ligng precipitate that
folnTBE YL 2 Rldigane {dHMkdshe @ AXPHARHEP YR SRR S QX8 in vacuo to

afford 1-rert-butyl-5-(5-chloro-isoxazol-3-yl)- 1H-pyrazole-4-carboxylic acid (38.7 mg,
77%) as an off-white solid.

Step 4: trans-1-tert-butyl-5-(5-chloro-isoxazol-3-yl)- 1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide

A solution of 1-tert-butyl-5-(5-chloro-isoxazol-3-yl)- 1H-pyrazole-4-carboxylic acid
(36.2 mg, 0.13 mmol) in dichloromethane (0.54 mL) and N,N-dimethylformamide (0.13
mL) at 25°C was treated with N,N-diisopropylethylamine (0.18 mL, 1.03 mmol) and
N,N,N’ N’ -tetramethyl-O-(N-succinimidyl)uroniumtetrafluoroborate (48.3 mg, 0.16
mmol). The resulting mixture was stirred at 25°C for 6.5 h. At this time, the reaction
was treated with frans-4-amino-adamantan-1-ol hydrochloride (Intermediate 2; 35.3
mg, 0.17 mmol). The reaction was stirred at 25°C overnight. At this time, the reaction
was partitioned between water (25 mlL) and dichloromethane (3 x 25 mL). The
combined organics were washed with a saturated aqueous sodium chloride solution (1 x
25 mL), dried over magnesium sulfate, filtered and concentrated in vacuo. ISCO |
CombiFlash (4g column, 0-44-100% ethyl acetate/hexanes) afforded trans-1-tert-butyl-5-
(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan—2-y1)—
amide (12.8 mg, 23%) as an off-white solid. ES*-HRMS mve calcd for C2;H7CIN4O;
(M+H") 419.1845, found 419.1844, |

Example 59
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20 (158 mg, 1.975 nnnol) was added and the mixture was heated at 120C

for 11 hours. The mixture was cooled in an ice-water bath and water (3.2

mL) and saturated aqgueous ammonium chloride (3.2 mL) were added. A

clear solution resulted for a brief period of time and then the product

precipitated out. The mixture was stirred iff the cold for -2 hours and then

o 0 S r [

R R U Ry
ZﬂY@ Jwimiezolyl-4'-carboxylic acid (5-acetyiamino- adamantan-2-yl)-am|de

(139.1 mg, 84%). HR-MS (ES) irle calculated for C25H34N602 (M+H")

451.2816, Found 451.2816. Example 63 -112-

trans-2'-(Tetrahydro-pyran-4-yl)-2'H-[1,3] zolyl-4'-carboxylic acid (5-
RO YN\ N2 5 Step 1:
drazinecarboxylic acid tert-butyl ester

hydloxy-adarnantan-2-yi)-amide
N'-(Tetrahydro-pyran-4-yliden
Tetrahydro-4H-pyran-4-one (. ; 10.01 mrniol, CAS #29943-42-8,
purchased from Fluka) was cofhbined with tert-butyl carbazate (1.322 g,
10.00 mmol) in hexanes (10 @) The mixture was heated in an nil bath at
65-70C for 75 minutes. A ne precipitate began to precipitate out of
solution before the carbazate completely went into solution. The mixture
sﬂspcptrﬂax\tﬁmbthm@lymmm Eﬁuﬁymm@iﬂaéarﬂa&mﬁdawm@ﬁtﬂ&k@nal
nes eat no tes mixtur [oele] 0 room
BT AT DM REH VU6 P BRI o S 6 lepirchased
ﬁmﬁldu&ﬁhﬁ\mecanﬂmmmeeﬂm@onsdy}ﬂené)mmwd theao g, 20.04
d|| ed with ether and.chilled. Th oI| coIIe ted tration an
|n\é:,/a%h (Eo glvedﬂf’nlte%et i gro py I%Oefi %ng@a}boxy
mamr@emab beptebner7073260g 1 62%)rsﬂtlmcamdbdr@pr®13'l&ng¢mﬁﬁk‘@) ands
c&‘iéé%‘%}?éécfmmé‘}gsiﬁl&’éh@aﬁé dB i E‘at%a%tween Slene chloride and water. The
hydro e?2

(Tetrahydro-pyran-4-yl)-hydrazine hlori
seRarEted-atRres PRRsH Way | RIdHs ey HidiAfecanrs daio neidnefiyeny ddgside. The

ox(éagi%cbﬁases were successively washed with water and brine and then combined, dried

over sodium sulfate and concentrated in vacuo. The residue was purified by flash
chromatography eluting with a gradient of 25-70% ethyl acetate/hexanes to give 5-
amino-1-cyclohexyl-1H-pyrazole-4-carboxylic acid ethyl ester (4.42 g, 92%). Mass
spectrum: m/z: 238.1 (M+H).

Step 2: 5-Chloro-1-cyclohexyl-1H-pyrazole-4-carboxylic acid ethyl ester

Copper(I) chloride (2.500 g, 25.25 mmol) was suspended in 7.0 mL cold (ice/acetone
bath) anhydrous acetonitrile. 7-Butyl nitrite (5.75 mL, 90%, 43.56 mmol) was added,
followed by a suspension of 5-amino-1-cyclohexyl-1H-pyrazole-4-carboxylic acid ethyl
ester (4.408 g, 18.58 mmol) in 27.0 mL acetonitrile. The mixture was stirred at room
temperature for 45 minutes and then at 70°C for 1.25 hour. The mixture was cooled to
room temperature, slowly added to 6N HCI (17.5 mL) and then extracted with methylene
chloride. The organic phase was washed sequentially with water and brine. The aqueous
phases were back extracted with a second portion of methylene chioride. The two
organic phases were combined, dried over sodium sulfate and concentrated in vacuo.

The crude residue was chromatographed by flash chromato graphy eluting with a gradient
of 10-50% ethyl acetate/hexanes to give 5-chloro-1-cyclohexyl-1H-pyrazole-4-
carboxylic acid ethyl ester (1.98 g; 42%). Mass spectrum: m/z: 257.3 (M+H).
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24.32 mmol) was dissolved in a mixture of dry tetrahydrofuran (22 mL)
and dry methanol (30 mL). Sodium cyanoborohydride was added to the
solution resulting in effervescence. When the effervescence subsided, the
mixture was heated to reflux for 5- 10 rpirbgt_es. After cooling to room
temperature 6N HCI (10.5 mL) was slowly'added and 25 then the mixture
was heated to reflux for 20 minutes. After cooling to room temperature,
the solvent was removed in vacuo. The residue was triturated with hot
Siegopbropaneran cerlehessbiBd -1y Terts thwisbeatdie 2eilted with ether and
5 Eilied- ﬂa%&li&gaﬁp@%&zs@-wﬂy@}zgq& apl wag1feund10dee the .67 mmol)
reduced material but not completely deprotected, Ther% Sﬁ”d wg%fiissolved

Wit tHeSSLFE et AR SRkl rd- SR RN it (BN EF 38 (10 BINY)and

watdiefluxsferianothe s ddbdnortis iifeir € oaling dectoaitesie fatlr's, ibers, cooled
113 reaction mixture, was filtered.to remove a smaIIt moutt of ipsﬂ]uble 4 ‘

O FARER P R it AR KR THER CO AR SREAIAR THVACTC 1B N0l Was S 1aue Was

dotde dvichtheersbgitto@smcasdlidngentkdiebegain to enystaklicmmateofeswiutibof the

m’#l erghiliag ?é{f,flcrf&ié’@r} setﬁt'm‘e%r %‘/ﬁ@d&%ﬁﬁ J%'é?"%&g’ %&’ﬁ?ﬁ‘éﬁﬂ%ﬁ"ﬁ%@ﬁéﬁﬁ@ mL)

e solid was then collecte tration, washe t ether a

tovpldux 2 giVhe(tolid whird- pyeeinitipt)chy df iy disctibeded 2 figration,
wgﬁ%a-ﬁtﬁ%ié-émimﬁ&é@%@m&f&@ raRdy b 1bbRryiazale-4-caikioxylic

acid ethyl ester (Tetrahydro-pyran-4-y1)-hydrazine hydrochloride (1.975
cyslalenylhhanrazeigrroadarodimieifyiend)-&y Apka cdtich veoss g witheyt

rRmP @ sadinvase iR (k37 fg: B I Ne)) were combined in
ethanol (16 mL). The mixture was heated at 80-85C for 17 hours, After

cooling to room temperature, the reaction was concentrated and the
stgsilugawas-pattienesyboiween IMethyiesr chiariste gl asates - iilaeoxy-
(%rgggic ?gai}e wa§ separated and washed with water and then brine.
a fﬁa g2 BHESe was back extracted 15 with methylene chloride. The

5 Giderganigaiiased- Wiéneycomibidechrtoeylioveeids it gsOlftenamd) was
concentrated.in vacuo, T rude materi a rifi f

et By B e R AR TR mothene

clgeaitkin(6-1-niletrdRyidipspranpalyN-aHyiamane é-2 lcaboxylicamibetng TSTU

((?ﬁ%“%ﬁé%cﬁ?%@rezﬁﬁgwo“ﬁhe solution and the solution was stirred under argon

b

5-Ch oro-I-(tetrahydro-pyrané-é/é)-lH-pyrazole-4-qarboxylic acid ethyl
fosstérhewsppért yscimsidbe kGG Yintratrhiksasivas s peideemadng rans-
4 (igervaies Hatiin AceIoRirieHR Hak) (- Bishyl, niBtenRo3dIAtbridediate 28 as
mmol) was added to the suspension foIIowgd 2}/ the dro v}\gise ad{jgion of .
e ours. e reaction

added MBHISr Somtimms ilt_@%}mgature under argon for 4

mixture was added to water and extracted twice with methylene chloride. The organic
phases were combined and washed twice with water and then brine, dried over sodium
sulfate and concentrated in vacuo. The crude residue was purified by flash
chromatography, eluting with a 60-100% ethyl acetate/hexanes gradient. The product-
containing fractions were concentrated in vacuo and the residue was triturated with ethyl
acetate-hexanes to yield rrans-5-chloro-1-cyclohexyl-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide as a white solid (0.179 g, 71%) HR-MS (ES) m/e
calculated for CaoH2sCIN3O, (M+H™) 378.1943, Found 378.1943.

Example 60
trans-2’-Cyclohexyl-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide
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pyran-4-yl)-IH-pyrazole-4-carboxylic acid ethyl ester (3.157 g, 13.19 mmol)
in 25 acetonitrile (19 mL). The cooling bath was removed and the mixture
was stirred at room temperature for 1 hour and then at 70C for 1 hour.
The reaction mixture was cooled to room temperature and added to 6N
HC1(12.5 mL). After stirring for 15 miriutéd the mixture was extracted
with methylene chloride. The organic phase was washed sequentially
with water and brine. Each aqueaeus Qhas s then backwashed with a
30 single portion of methylene chlp#iti rganic phases were
combined, dried over sodiumgsuffate and concentrated. Purification by
flash chromatography, elutind'y 100% EtOAc-hexanes gradient,

yielded 5-chIoro-I-(tetrahydro-piran-% -1H- pyrazole-4-carboxylic acid

ethyl ester (2.205 g, 63%). M pectrum: mlz: 259.30 (M+H). 35 114-
Step 5: 5-Chloro-I-(tetrahydr n-4-yl)-1H-pyrazole-4-carboxylic acid

5 rl (tetrah dro-"v an-4- | -1H-p Tazole-4-carboxylic acid,-thy | ester
(2.194 P (98%), 8.31 mmol) was dissolved in methanol (12.5 mL). Lithium

trﬁM@%ﬁQ@jﬁQQth%?% fz%ﬁdzt’-\@ﬁ% 240k VEIRRIIEH AN ran- -

the mixture was heate or 1 5 hour. After cooling to room

Yhsripidfatiité, Mse MixELremphfeamel et orartole @emmdigfionmol) were
cdrebiabydrofufRhyias- paderdiadhe e $ieig aRdSIMRYRM IR VAU Bydroxide

ure complete remova| of the methanol. The aquequs residue was
(e L RIS E 8 L5 R R S BB & ATl ntfdpoues.
Thelidixfilre salicowksidalleciedbytefiltatiand wasthed withpiad apg@iebaqueous
under. hi acuum.with to give 5-chloro-| 1 .
o e o A S eI e ischod glsoangucion
refydies! spreetrtied penitdd 28680 ek thStepdiict precipitated out. After stirring in
QO el R AP by FRYIRGR S FRROIN S AE SR ariee
hydroxy-adamantan-2-yl)-amide 15
UTSY@ﬂﬂt%Mafﬂéltm@dﬂﬂ(@?argiliﬁwallﬁ%wafzbﬂéﬂ&ybéf%@lﬁlhili&lrézgl'b{54’-

MBYIRAL: aﬁfés?da'aﬁﬂlé(ﬁqdm- Xt A% me, 85%). HR-
) N,N)E%imetrll%@r}n}ami e e (tﬁz@llgsnem é’ﬁl%?i%c)a %%%?.SES) mie

2.1 mL) and dry me
calgnatRt B bpyindstty H&(bf?@?ﬁﬁ;%@ﬁ M8H5&nd TSTU (193.8
mg, 0.644 mmol) were sequentially added to the solution. After 2 hours,
Ethe LF-%iindicated the active ester had formed.
FURE S Amino-adamantan-I-ol 20 hydrochloride (113.0 mg, 0.555 mmol,
tréme fiv(Sdliate- Pyowelstvckybd Hipl ag otebd o by lic acid (5-acetylamino-

adamantan-2-yl)-amide
) H\@ J(L
N o N
//'—\f ’
N

5-Chloro-1-cyclohexyl- 1H-pyrazole-4-carboxylic acid (0.213 g, 0.93 mmol, prepared in
Example 59, Step 3) was dissolved in a mixture of dry N,N-dimethylformamide (3.6
mL) and dry methylene chloride (0.9 mL). N,N-Diisopropyl-N-ethylamine (1.25 mL,
7.22 mmol) and TSTU (0.334 g, 1.11 mmol) were added and the solution was stirred at
room temperature under argon for 3 hours. At this time, the LC-MS indicated the active

ester was formed. frans-N-(4-Amino-adamantan-1-yl)acetamide (0.194 g, 0.93 mmol,
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stirred at room temperature under argon for 45 hours. The reaction
mixture was added to water and extracted twice with methylene chloride.
The two organic layers were combined and washed twice with water and
then once with brine, dried over sodium l#]lfate and concentrated. Flash
chromatography, eluting with a 5- 10% anol 25 methylene chloride

p%ﬁ%&%ﬁ%mﬁﬁ by chvRtalliratiogytom etviACaAeBEXARGS MGl e might.

(tetrahydro pyran-4-yl)-1H-pyrazole-4-carboxylic acid (5-
Thydrasijoadainaitaras 3AyehirdeaE8nH § (0856 HHEe 5% metkins @bride.

ER4EoFRIAK ?tt%@ef o HARRCINR Q2 eMild 51380 FHSBr FaiNphI8Q- e33-
30 Step 7 rans-2'-(Tetrahydro-pyran-4-yl)-2'H-

comipgs\ diicshyrver safivn fielfatsdnd CH?B‘?BS&“ éémﬁf% Fhaemdggesidue was

pw@&wn@r&lﬁ&tﬁabgﬁtwmﬂmémwaoyoam@tﬂaﬁam@amea@ldhtonde
mantan- 2 |ole 78.3 mg, 96%, 0.198 mmol) :
B 0 COh ST e R Bo85 & TP e A9t bty Lo esigue was

ciyydiibixiiew t8he sbyllad4t3teinandhéns Andodrivetyld2: pygiokdimoneail t0°C to
ture eated at 0C far,12 hour d then stirred t room
{T;%ggflasfufe}?or %F ﬁelé}uﬁ)ﬁlr azﬁtfu?l? Retero %%8%1&5 mlxﬁ ewas
adpemedrtséqnh)emﬂyamma@ew@idm M)gtrﬁ@%&ttﬂﬁ%ehﬂ&dﬁéb oge calculated for
szrﬁm@ﬁ{y@ ?M%ﬁ? ﬁ%iézﬁ&)ﬁoﬁnﬁ'ﬂ psplgtion resulted briefly before
&olid agam egan to precipitate out of solution. The mixture was stirred in
the cold for 2 hours and then filtered, washed with water and 5 dried under

ERighpiagsum with heat to give trans-2'- (tetrahydro pyran-4-yl)-2'H-
[1 3? razolyl-4'-carbox {Ilc acid (5 -hyd roxy -adamantan-2-yl)-amide

CP@%W MRS a@&ﬁﬁ@%&bﬁs@f?@d@tﬂ?'

addiaii4s-Fopnshdde. 2343. 1o Example 64 trans
-5-Chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide O H ~I--N OH N/N cl V 15 Step 1:
N'-Cyclopentyl-hydrazinecarboxylic acid-4e but ester Cyclopentanone
(5.000 g, 59.44 mmol; CAS #1 -9&2-3 1a from Aldrich) was
dissolved in hexanes (90 mL). *But 92 aﬁe (77860 g, 59.47 mmol)
was added and 7\ />

trans-5-Chloro-1-cyclohexyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-
2-yl)-amide (151.8 mg, 0.362 mmol, Example 61) and pyrazole (77 mg, 1.131 mmol)
were combined in 1-methyl-2-pyrrolidinone (2.4mL). A 50% aqueous sodium hydroxide
(158 mg, 1.975 mmol) was added and the mixture was heated at 120°C for 11 hours.
The mixture was cooled in an ice-water bath and water (3.2 mL) and saturated aqueous
ammonium chloride (3.2 mL) were added. A clear solution resulted for a brief period of
time and then the product precipitated out. The mixture was stirred in the cold for ~2
hours and then the solid was collected by filtration, washed with water and dried under
high vacuum at 100°C to yield rrans-2’-cyclohexyl-2’H-[1,3’]bipyrazolyl-4’-carboxylic
acid (5-acetylamino-adamantan-2-yl)-amide (139.1 mg, 84%). HR-MS (ES) m/e
calculated for CpsH34NegO, (M+H™) 451.2816, Found 451.2816.

Example 63
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the mixture was heated at 65-70C for 1 hour. The mixture was cooled and
concentrated in vacuo. The residue was taken up in isopropanol
(25mL)-ether (25 mL)-hexanes (50 20 mL) and chilled. The crystalline
material was collected by filtration to givE IE
cyclopentyl-hydrazinecarboxylic acid ter -Eufyl ester (5.51 g; 47%). A

rRSPYPRARIA A%y R0 WP oPE ORI MRS BEK L. Bl58 &-

Cyclopenty drdchlorid

hydroyregengrtsRrayeaaidoxylic acid tert-butyl ester (5.448 g, 27.48
mmol) was dissolved in dry tetrahydrofuran (25 ml-) and dry methanol (34
mL). Sodium cyanoborohydride (2.044 g, 32.53 mmol) was added

portionwise and then the mixture jwas ref under argon for 10

minutes. After cooling to room te t I (12 ml-) was added
and the mixture was refluxed ferd.5 hours. The R of an aliquot 30 at
this time showed some BOC+iro material to still be present.

Additional 6N HC1 was added'and ixture was refluxed for another 3
hours and then cooled to roomr-1]16- temperature and stirred overnight.
The mixture was filtered to reuove the insoluble material, concentrated
and azeotroped three times witR toluene to remove the water. The

residue was dissolved in hot isopropanol, cooled to room temperature,
diluted with ether and chilled, Filtration yielded cyclopentyl-hydrazine

Stepdtothibhtety GePyraiososids iiBAMAnGeR g WS fhif raki ester

Tewfﬁ}ﬁcaﬁo&ﬁ%iﬁ}a&&yﬁﬁﬁmeecgdqnﬁmﬁm&u@&f&%@%ﬂ@@@p}aﬁc}?@w from
ester Cyclopentyl-hydrazine rochloride (1. : 7.32. mmol),

e ER SR L1 A GE A . o2 e oA ThHED s (10

manhyidrous:sociumsdeetatbii6 44 ath 85 ﬁrﬁmﬂmwﬁm@ndsi NAcheEw

pRNARaL Q0 mL) and heated ar JPs‘éﬁR{o%Qonc’}%éj}\AEtaer%&%C%!%”c%}r? 1E89 M went into

temperature, et Znol tvas removed in vacuo and the residue was
sqiativtionEt Wetivee hesratiaerietbivlonidth dhelsalidepreTiateig aRiduptiagéth
adMAsnashed Requa Hialy it mvAter ARF RENGHEIGR QMG RNAEHR WESm

back extracted with a single portion of methylene chloride. The two

teHIREARI IS HASONEE BB Birtisq L aridtP BRRI8B WA addeshéo thediggidue and the

m@ﬁgeA@ %&a@&éﬁu&ﬁsﬁé&gy%ﬁ@mﬁh@l rﬁl&IQtﬂélﬁllgi%t&lLWillE ivﬂé} %Qdﬂc?ﬁmed. The
t c/hexanes ylelged o-amino-L1-cyclopentyl-in-p I‘Q.ZO e-4-carboxylic

5 d’“éﬁﬁﬂﬁa%f&? %1.@;‘&5?%% %@gﬁ@ffﬂmrﬁlﬁ%ﬁ\r LS YERS -
yiddemeGinpdentiayetopexyiit bidyrazdlevl-easp 0306 aaid #ihyhestend@rop (0.373

g,il-w% (S-Jll%%)ﬁcelcotgg%txklltlﬂép[}%%gljtﬁéﬁggrboxyl|c acid ethyl ester (1.164 g,

Step 2: (Tetrahydro-pyran-4-yl)-hydrazine hydrochloride
N’-(Tetrahydro-pyran-4-ylidene)-hydrazinecarboxylic acid tert-butyl ester (5.210 g,
24.32 mmol) was dissolved in a mixture of dry tetrahydrofuran (22 mL) and dry
methanol (30 mL). Sodium cyanoborohydride was added to the solution resulting in
effervescence. When the effervescence subsided, the mixture was heated to reflux for 5-
10 minutes. After cooling to room temperature 6N HCI (10.5 mL) was slowly added and
then the mixture was heated to reflux for 20 minutes. After cooling to room temperature,
the solvent was removed in vacuo. The residue was triturated with hot isopropanol and
then cooled to room temperature, diluted with ether and chilled. The solid was collected
by filtration and was found to be the reduced material but not completely deprotected.
The solid was dissolved in the same THF-methanol mixture and treated with 6N HC1

(10.5 mL) at reflux for another 1.5 hours. After cooling to room temperature, the
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was dissolved in acetonitrile (10.0 mL). Copper (1) chloride (0.722 g, 7.29
mmol) and glacial acetic acid (0.60 mL, 10.48 mmol) were added and the
mixture was cooled in an ice-water bath. The first portion of t-butyl nitrite
(0.29 mL, 90%, 2.20 mmol) was added. gle cooling bath was removed
and the mixture was allowed to warm to room 25 temperature. The

re3eABRIRAHER QL HRELY: RETLER08 ks mmainiasrddedand Hig

mixture was stirred at room temperature for 1 hour. The reaction was
fifrasn erredhrRsORERF U dikAetr Wit RPRAN YAt i@ fasiifimgidue and solid

qUISaROBENn I3V RIS MRS SeRakated. ARerQrannis phaaawasiasiachdded
with brlne dried over sodium sulfate and concentrate

rffit B, e oxer spdiu ulfae, and concenrated, Sufcaton by o win

etBeryapttade8-shiarad-ey glop ertyitiidpysazate 4ytaiydydiacbideitibegte(2.22¢,
6@9/@10 g; 61%). Mass spectrum: r./z: 243.1 (M+H). Step 5:
hloro-I-cyclopentyl-IH-pyrazole-4-carboxylic acid -117-
5 Chloro I-cyclopentyl-IH-pyrazole-4-carboxylic acid ethyl ester (0.710 g,

I‘OXId “’%8%‘5 %‘é%ﬁ’ 8?9 ?19‘?’? éﬂ%&%ﬁ}ﬁ.ﬁr a%m thﬁggr?%(tu ’%)vﬁcs% “}(jaydgg ter
(Ettmdf@rmwsymwdwmmgm@omﬁdémb%?étmé2:9rémm@é] Wiyl
(SRBQYRIAUNIVAOUG hE ARy drof @rﬁ‘ vas afidedhio e S aesidusand themo o

removed in vacua to ensure complete removal of the methanol. The

168l dnmebay e termbiner Wheshand (e Ardd-withe eNPHREe w3 heased at 80- 85°C for

1TeRMENgARPEBSIRI@EOFoa A shibier Safd. (b e salishwas eeflesiadiesashate
with water and dried under house vacuum at 45C, yieldi

n
eI oY R PR Y SSP ESATE ABI B e @ségla OEPS PR Was
sdﬁsﬁmﬂ@bﬂtﬁ@mﬁd astiswdithrauidaghyfbither Pacdficatioousphemvis back extracted

ﬁmhlor lﬁ’ ‘iﬁfﬁ t}/%l grazolgaéslecarbo ylic acid, (5-hydroxy- .. o

opentylefﬁ pyrazo e -carboxylic
suifatzh (z(h& 26ngedtferhimolowas Tdissolde dnixtatigl W AN -plimé¢dybfoflmgmide

QAT S RE A 80 SOLROR e et Rapes o e amined]
(tqmmmyrméﬁéd@%nm@owwmé%m@ﬂlmmmrﬁg%@ﬁﬁf@d

at room temperature under argon for 2.5 hours, at which time the reaction
to the activated ester was shown to be complete b éy LC-MS. The

SteR s+ EHAFo-EESHFEYER-RIT Y drsknibhae 164 garbawy linart ethyl ester
clﬁi@émephﬁt@r%)ewascﬁﬂ er7amaife ki renvpesRidrie d Al Ig@Mvater bath)

aceto 11:rﬁle t% mL). 7-Butyl nitrite (2.35 mL, 90%, 17.80 mmol) was added to the
suspension followed by the dropwise addition of a solution of 5-amino-1-(tetrahydro-
pyran-4-yl)-1H-pyrazole-4-carboxylic acid ethyl ester (3.157 g, 13.19 mmol) in
acetonitrile (19 mL). The cooling bath was removed and the mixture was stirred at room
temperature for 1 hour and then at 70°C for 1 hour. The reaction mixture was cooled to
room temperature and added to 6N HCI (12.5 mL). After stirring for 15 minutes the
mixture was extracted with methylene chloride. The organic phase was washed
sequentially with water and brine. Each aqueous phase was then backwashed with a
single portion of methylene chloride. The two organic phases were combined, dried over
sodium sulfate and concentrated. Purification by flash chromatography, eluting with a
40-100% EtOAc-hexanes gradient, yielded 5-chloro-1-(tetrahydro-pyran-4-yl)-1H-
pyrazole-4-carboxylic acid ethyl ester (2.205 g, 63%). Mass spectrum: m/z: 259.30
(M+H).
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20 under argon overnight. The reaction mixture was added-to water and
extracted with methylene chloride two times. Each organic phase was
washed with water and then brine. The two organic phases were
combined, dried over sodium sulfate ang, goncentrated. Purification by
flash chromatography (eluting with a 50-100% ethyl acetate-hexanes

s&&asli%@H&eweﬁmm%ﬂ%ﬁpﬂmj;spydz%@etﬁ%_e@neﬁaﬂeIded 25
:traqs-5-1cr}loro-1-cyclopent -H-Plgrazole- -carboxylic acid
5(GHdrax{EARAMERBITSY G Bl (6174 4, AERTHRERMS RS HifE (2194 €
(?kgy @qué%@%oéﬁr%@@ﬁdb@l@ ﬁMﬁéﬂfﬁrﬁ@?l@?ﬁMOMﬁ@ﬁﬂ@ﬁf&ﬂe (0.274 g,
xample trans-2'-Cyclopentyl-2'H-[1,3"lbipyrazolyl-4'-carboxyli '
el R S A 5 9 ST 4o e R g e B0 for 1
héiansAG<C bl ey clapentytpttpyraztlerbaarbaadicoacithtrated to remove the
5-hydroxy-adamantan-2- yl)-ami 37 mgq, 0.376 mmoi, Example 64
e I L (U S BT S T A 2090 e

congletn feyuiroxdidé titoaathgnl O5erametuinresitiethyaOtrgaradiidih GMe HLZ 5 (1.88
@H&Hﬂﬂﬂgﬁﬁﬂe@r& §$Ea€%nléga%ﬂ§< EQ&#&M%@%&H@ N,GOQRLAR] by

room temperature and stirred for 8 hours. Water (3.0 ml) and saturated

fikirpyisnw 37 asheehviihwaspr ondelsefuseder g har wererdBriraitialg vadaelloro-1-
(tEuSiSRE-SYutianinas 1 efigfhayiiualieed Hefaresawiselis Hegsm OMass spectrum:

precgpﬂltate out of solution. The mixture was 10 stirred in an ice-water bath
myg; 2 otttéMnllthen filtered, washed with water and dried under high
vacuum at 100C to give trans-2'-cyclopentyl-2'H-[1,3']bipyrazoly-1-4'-

S R e S R T
h¥dk8:224 & tfaExampie-bfide

s¥SZ Crdopent AR bAoA saubgsyl G GrapeaTineao
mmol) was dissolved in a mixture of dry N,N-dimethylformamide (2.1 mL) and dry
methylene chloride (0.5 mL). N,N-diisopropyl-N-ethylamine (0.75 mL, 4.335 mmol)
and TSTU (193.8 mg, 0.644 mmol) were sequentially added to the solution. After 2
hours, the LC-MS indicated the active ester had formed. trans-4-Amino-adamantan-1-ol
hydrochloride (113.0 mg, 0.555 mmol, Intermediate 2) was added and the mixture was
stirred at room temperature under argon for 45 hours. The reaction mixture was added to
water and extracted twice with methylene chloride. The two organic layers were
combined and washed twice with water and then once with brine, dried over sodium
sulfate and concentrated. Flash chromatography, eluting with a 5-10% methanol-
methylene chloride gradient, followed by crystallization from ethyl acetate-hexanes
yielded trans-5-chloro-1-(tetrahydro-pyran-4-yl)-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide (138 mg (96% pure), 65%). HR-MS (ES) m/e
calculated for C1oHz6CIN3Oz (M+H™) 380.1736, Found 380.1733.

Step 7: trans-2’-(Tetrahydro-pyran-4-yl)-2"H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide

trans-5-Chloro- 1-(tetrahydro-pyran-4-yl)- 1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide (78.3 mg, 96%, 0.198 mmol) was combined with pyrazole (46
mg, 0.676 mmol) and 50% aqueous sodium hydroxide (105.0 mg, 1.313 mmol) in 1-
methyl-2-pyrrolidinone. The mixture was heated at 120°C for 12 hours and then stirred
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20 Step 1: trans-5-Chloro-I-cyclopentyl-IH-pyrazole-4-carboxylic acid
(5-acetylamino- adarriantan-2-yl)-amide
5-Chloro-I-cyclopentyl-IH-pyrazole-4-carboxylic acid (0.334 g, 1.56 mmol,
prepared in Example 64, Step 5) was dissolved in dry
N,N-dimethylformamide (6.0 ml-) and dry 25 methylene chloride (1.5 mL).

a &lfgﬁﬂﬁ'é?@tﬂfé\lf&t@@l%m@% }ésmﬁng'alﬁ Hyf%%)gé?l@gug%&%% Feated

1.87 mmol) were sequentially added to the solution and stirring 119-
seBisHHatY WitFovA e h itk ehtidvad AT W Tmo BBl fidfe(théd mL).

Areréﬁﬁ@alﬁﬁéhqeﬁgta@m@ﬂ%fwa%&M@ﬁgﬂé@m%J@@ feGuUVISE: solution.
de (0,330 g, 1.5

trans-N-(4-Amino -adamantan-1- yi)-acetami 8 mmol,
Theapiviariv escifprb i sarelddouddans md hsrditerahaaihekvathogter and
dipdpedainRHoraddunoursh Tbg teastiopmixliresmas welded imwaier > and

extracted with methylene chloride twq times. The two organic.ph
L BN SPACHER GCE T OAEa) ARAHE oA ARSI b 735
HeodisniBs)ltate ericulecrcntCaiet, N1@; cMaE aterzd48aBpudfield 2343,
combination of flash chromatography and crystallization from hot
methylene chloride-ether-hexanes yielding trans-5-chloro-I-
cyclopentyl-IH-pyrazole-4-carboxylic acid
Egéﬁﬂ%%ydqmino-adamantan-2-y|)-arnide to (0.417g, 66%). HR-MS (ES)
m/e calculated for C21H,9C1N402 (M+H') 405.2052, Found 405.2052.
trapsrd L higre-2-ayclaperbyly L pyrazlpifrserkyrlic agid dRyhydrony-
adarasAMARND- Adffeantan-2-yl)-a r rude 15
trans-S-Chloro-I-cyclopentyl-IH-pyrazole-4-carboxylic acid
(5-acetylamino-adamantan- 2-yl)-amide (150.0 mg, 0.333 mmol) was
combined with pyrazole (69.2 mg, 1.016 m#ol) and 50% aqueous sodium
hydroxide solution (148 mg, 1.85Q m#no
mL). The mixture was heated at (
temperature and stirred for 5 Modyrs. Water (2.8 mL) and saturated
aqueous ammonium 20 chloritie’ (2.8 mL) were added to the thick mixture.
A clear solution was briefly observed before solid began to precipitate out
of solution. The mixture was §tirred in the bath for 1.5 hours and then
filtered, washed with water and dried under high vacuum at 100C. The
SteputleNseliyckgs nedryisthtlizedctndoxyigtiaylé nerchlosibestether-hexanes to

lve.t - 2'- -2H-[1,3']pi 4'-carboxyli id .
R el SR R, o v
digspd ved| du asehfor(@2 0l 32 NBORY Mbiaf3(7 366, 59.47 mmol) was added and

the mixture was heated at 65-70°C for 1 hour. The mixture was cooled and concentrated

in vacuo. The residue was taken up in isopropanol (ZSmL)—ethef (25 mL)-hexanes (50
mL) and chilled. The crystalline material was collected by filtration to give N’-
cyclopentyl-hydrazinecarboxylic acid tert-butyl ester (5.51 g; 47%). A second crop (2.62
g, 22%) was collected from the mother liquor.

Step 2: Cyclopentyl-hydrazine hydrochloride

N’-Cyclopentyl-hydrazinecarboxylic acid zert-butyl ester (5.448 g, 27.48 mmol) was
dissolved in dry tetrahydrofuran (25 mL) and dry methanol (34 mL). Sodium
cyanoborohydride (2.044 g, 32.53 mmol) was added portionwise and then the mixture
was refluxed under argon for 10 minutes. After cooling to room temperature, SN HCl
(12 mL) was added and the mixture was refluxed for 1.5 hours. The NMR of an aliquot
at this time showed some BOC-protected material to still be present. Additional 6N HCl

was added and the mixture was refluxed for another 3 hours and then cooled to room
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Found 437.2660. Example 67 .
trans-5-Chloro-I-(cis-4-Hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic acid
(5- 30 hydroxy-adamantan-2-yl)-amide 120- 0 H'-"OH N'~N ClI OHH
Step 1: -116-
N'—[4-(tert-ButyI-dimethyl-siIanyloxy)-cyc}oﬁexylidene)-hydrazinecarboxy

e episkieiiPUIH eSOt Riant Butidimetbvisl viaxvegyelahssanancddbiibe
g, 97%, 13.36 mmol, CAS #55145-45- 4, purchased from Aldrich) was

maigEalveenTT HEXAA SR ANy PRS- Bt Ry TS B falpE s oG eawYs, 1 yigter. The
rd%@iﬁ@'))v\ﬁ/ﬁ&i@@d@d ﬁﬂﬂdthi@dﬁéiﬁéﬁﬁbwwoﬂk&ﬁi@l godby ReneraduneuBuld@erith ether

cooling to room temperature a white solid precipitated out of solution.
ST s e B SE PP R R AR TR o ko GG
whiew(teridedtylitionetimyl fibther purification.

silanyloxy)-cyclohexylidene)-hydrazinecarboxylic acid tent-butyl ester

(4.12 g, 90%). Step 2: 4-Hydrazino-cyclohexanolhydrochloride
Step-Bt-ftenBoty hdichetbtysiliyiorapetyrdichebodidenedithpthrlzéstecarboxylic

' - r 41-88mel |s$0l [

C?e%éjapr%{ rg raﬁ%ﬁ .}ééinglt_)()ggg(rjl%%%ry m@’[r?é\lgr%%(%{é% Eﬁ?l %gg% %methylene)_
cxarpaetierohldaee.(0.0hmgoiland skysonasodiBACHBEaSARKESWIRSmmol)

wilie &ligpuescancs siopsidedthamixtireinassefiyxedofandrd NotEs codti

time a small additional amount of sodium cyanohorohydride (0.047 g, 0.75

IS0
IR BIIREES HBdRBARAL Was SRRy Ghe kA 3R BT Mt Ve RaTHERIS to

béﬂﬁ%@iﬁ ﬁféﬂ’i%&ﬁ@ JigastiennARen&ooling dezrarpliesspaiatiuchddNddGekilly with

mL) was added, resulting in 20 preciitation of a white solid. The mixtur

WL AR oa B TP B S e TGS POt tuRsA PRt

msthiyéehéorhl@-ldeurshd tveoreaction phixture evasontiesh tdaketicard sodium sulfate
eotroped with toluene to.remove nearly. all of the er. The residue

Was e fggblve |ﬁ%gﬁggﬁg%ﬁaﬁ%logﬁ%ofgﬁg&’g&%&o%n&té@?%

Etomplrature fieieihSolutie thatariepenss r8ipyed dy-fitearhony inedittettey] ester
(39 dilyed\With. eIEEARE L nvz: 224.1 (M+H).

Step 4: 5-Chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid ethyl ester
5-Amino-1-cyclopentyl-1H-pyrazole-4-carboxylic acid ethyl ester (1.164 g, 4.96 mmol)
was dissolved in acetonitrile (10.0 mL). Copper (I) chloride (0.722 g, 7.29 mmol) and
glacial acetic acid (0.60 mL, 10.48 mmol) were added and the mixture was cooled in an
ice-water bath. The first portion of #-butyl nitrite (0.29 mL, 90%, 2.20 mmol) was added.
The cooling bath was removed and the mixture was allowed to warm to room
temperature. The second portion of #-butyl nitrite (0.58 mL, 4.39 mmol) was added and
the mixture was stirred at room temperature for 1 hour. The reaction was quenched with
water and diluted with ethyl acetate. After stirring vigorously, the layers were separated.
The organic phase was washed with brine, dried over sodium sulfate and concentrated.
Purification by flash chromatography, eluting with a 20:80 ethyl acetate-hexane gradient,
yielded 3-chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid ethyl ester (0.710 g;
61%). Mass spectrum: m/z: 243.1 (M+H).

Step 5: 5-Chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid
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25 chilled, The material dropped out of solution as an oilgum. The mother
liquor was removed by decantation. The oil/gum was then washed with
ether and dried in vacuo to give 4-hy drazino_cyclohexanol hydrochloride
(1.920 g, 96%). A second crop (0.261 9y %) was collected from the
mother quuor The yield was greater than theoretical due to - 121 the

5RIERECEQLIRRRRA §H¥ﬁ§£ﬂ9 §@%H§E‘§%&H'&@§ elihA BRRUEIRT VRS 9L mmol)

without an further purification. Step
was AliaRabrad (LR “°§9lé§}c?o‘ﬁexy|}ym Irazle-Andlitisinkrridnf- 097 ¢,

4 @5@@5%@@&@&@&@@@3@%@%@%@%&@2@ @ 2. F8ummakiwasoling to
dissolved in hot ethan?lo‘ﬁ nd then cooled sligh

t
TR RRTER T Fe FRSRS7X %iafﬁ?é"(’f%ﬁb"éwéog8%(‘?#&&%%‘&3&}1?{% Asidgd to the
resaﬁiel ﬁh&@l&tﬁt&ﬁb%&l vaémmbmmpa@tdemdlbétﬂmxnaham The

JERieg AL FC IoL 16 howrs, Aler ceolngraqr femperate, g mpxure

Wwas iohed Betwear migthyighe chior e an é aqueﬁus
pmhqnmmwmﬁaﬂnﬁqrwuhdlorhesmhquﬂncCﬁdTwﬂsy@rmdht@ﬂdeaﬂ'Chéned

ux%’% REIL ﬁa@%%% éﬂéﬁ Egeg?%%g%gl 8‘1%"?( ggragﬁiﬁrﬁla%%?é -4-carboxylic

ium sulfate an chro ting with a
adABEN ettteifol/ eyt asweatel gramiisnd, aﬁeq@awtmtaa@ré@rp@ﬂmmﬁﬁ@h@n
cis-trans mixture of isomers. After chromatography, pure fractions of each
isomer were combined and crystallized from, EtOAc hexanes to give

St P hifiBAS (16 B SRFIPERBI IR 429 oy RO AV ES A fhcha e Y-

aceibvhester. @_51;;3@ 23% (crop 1); 0.121 g, 5% (crop 2)) and

5 Z}ﬁ{;rlggelﬁ;gft{( nS " Z %%r%é: lgg[ oxlgf'hg)gcaiéOI(?Zél’Sc ar?o&%/ lica 5 was

&s@h&rmlcﬁg@{@h&dmﬂwtfyﬁﬁmwx&ﬂWﬁ%mﬁqx&mmaéﬁm 0 mL)
ter. 20 Co hlorld ( 73 m trit 0

Nﬁéﬁ’é%’f m?ﬁﬁ%?wer com 1 9_;§m co ice-wa erxg) aﬁ‘;@w% ?2988

want reGuaminldy| adis At ok omint mycholdestirbuid-pyinaz odeatircambxylicramite under

af bsistey {240 ot égff]%umg@r\éva%%l@&goeﬁlepa%ﬁ@ﬂ%&wm&g&%@g to be

bath was remove e mixture was stirred at room temperature for 30

cqniplete Pahd theh allrorererisomiaméanatter-dodlifydtoddlerdes0.224 g, 1.10

miGBIPRiaHiRdAge D IWH S NASIERRAME WHRER! Kkl (@rR Tk} R @K g%?&% e

with methylene chloride four times. The organlcdpshases were combined,

RS AP IVRFETHSEH i BREOR AN SR Vas aliRdsIXAten ART STiEAsE AL sih

mmnga@n@clﬂuﬂﬁ@au@mmeﬁ aﬂacﬁm@mﬂ&qgf@e@hyase{uimwmﬁaal&%d then
ethy g%?etate/hex ave 5- chlorg

Ofdroxy-E8I6HER SW&?&S%“ 8}%%&1% NG PYPEL RIS FHhg,

ccb®mrated. Purification by flash chromatography (eluting with a 50-100% ethyl
acetate-hexanes gradient) followed by crystallization from ethyl acetate-hexanes yielded
trans-5-chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide (0.174 g, 46%). HR-MS (ES) m/e calculated for Ci9H6CIN;O, (M+H™)
364.1787, Found 364.1785.

Example 65 .
trans-2’-Cyclopentyl-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide
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30 Step 5: 5-Chioro-i-(cis-4-hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic
acid Chloro-I-(cis-4-hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic acid
ethyl ester (183 mg, 0.631 mmol) was dissolved in methanol (1.2 mL).
Lithium hydroxide (20.8 mg, 0.869 mrr_lcilig_nd water (1.2 mL) were added
and the mixture was heated at 80C for 1 hour. 35 The reaction was
concentrated and then concentrated again from tetrahydrofuran to 122-
insure complete removal of the metharesidue was diluted with
water and treated with 6N HCI (1661, reSuiffrtehin precipitation of a solid.
The solid was collected by filtfatfon, washed with water and dried under
high vacuum at 50 C to give % IR
(cis-4-hydroxy-cyclohexyl)-1H- razo 4-carboxylic acid (140 mg, 91%).
Mass 5 spectrum: m/z: 245.0§§|§7H). Step
6:trans-S-Chloro-I-(cis-4-hydroxy*cyclohexyl)-1H-pyrazole-4-carboxylic
acid (5- hydroxy-adamantan-2-yl)-amide
Chloro-I-(cis-4-hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic acid (52.4
trewg; 0 Olarqol nepisdnp opax dissBiragris-dryab Ak it et (Fdrdapie domsntan-2-
yl')’%}xﬁ!éct dry fﬁgtb}ﬂ%%uﬁm?ﬁ%rﬂbl% o) whs No%@ﬁ@&%ﬁh'ﬂ'ﬁ&%l@@ﬁ% mg,
0.30 mL, 1.734 mmol) and TSTU (73 mg, 0.242 mmol) were sequentiall%
Ladpernaliad SRIGGERISHRARGCBYErELP &1 OB termpdPamar ifof Fnethyl-2-
pyresligirRing 2ch Mmeatieheacdian 1ROtE fagtivatedre stEkevasshewis tdicooled
complete by LC-MS. trans-4-Amino-adamant rochloride (45 mg,

m -0l h
(0GR AL AR R AoD P o BT LTI SRS a e
artenopérat ahéotidiel sshaigo (8.0 valnighte Ehgureariigraddbdura vies adier towas
water and extracted two ti with_methylene chloride. The twoQrgani

B T e N o BB e was

stoxast iwodiuea-sulfetdathdocShivemty atebithe v tteoe P wrifibedionthyvdtashnd dried
eluh ith,Q-20% Be SV Acetatey, [y _

e R e e ST gy

casbefiidie Acidis Ahhgeexpdanashad y ranpdeadae Aneasd@lic ARdMS (ES) m/e

caﬁéﬂﬁmém-é%@m@pém%m@z@%AFM% 63%0)2HR-MS (ES) m/e
calculated for C20H28C1N303 (M+H+) 394.1892, Found 394.1894. 25

Example 68
Etafipie 66 is-4-Hydroxy-cyclohexyl)-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid

trégéfiyfjé%’é}’d%gx?{ﬁ?ﬁ‘tﬁ'ffﬁ” _?;r)?flxgaezalyl-4’-carb0xylic acid (5-acetyamino-

adamantan-2-yl)-amide
0
A "
O
é N_

Step 1: trans-5-Chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide

5-Chloro-1-cyclopentyl-1H-pyrazole-4-carboxylic acid (0.334 g, 1.56 mmol, prepared in
Example 64, Step 5) was dissolved in dry N,N-dimethylformamide (6.0 mL) and dry
methylene chloride (1.5 mL). N,N-diisopropyl-N-ethylamine (2.15 mL, 12.43 mmol)
and TSTU (0.563 g, 1.87 mmol) were sequentially added to the solution and stirring
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O H-N"0OH N, N OH 123- liars-5-Chlcro-I-(cis
4-hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic acid (5 hydroxy-
adamantan-2-yl)-amide (143 mg, 97%, 0.352 mmol, Example 67) was
combined with pyrazole (75 mg, 1.102 rlﬂygl) and 50% aqueous sodium
hydroxide (156 mg, 1.950 5 mmmoi) in I-methyl-2-pyrrolidinone (2.4 mL).

coBAHTS YYRRGRIGH AL hefir IRoh%FoPEH AN ISR AUIHRIAL 108 Mon to the

temperature for 5 hours. The mixture was then cooled in an ice-water
aqSHIHCRHEF PO LY R RegorREdca LB M AMFBHNT Eridrne-pdassftpn-1-
ymarstsefsetisty addsd.ninelreastioBd s 4B1allsaedearsaltiomixture

before product precipitated out of solution. After stirring in the cold for 2
Wﬁ%ﬁ?&ﬁ‘ﬁé@Bﬁ&’%ﬁB@ﬁ%‘Hﬁe&%&Wﬂfﬁr&@ﬁ,fﬁ?éé‘ﬂéd%{ﬂfﬁ&aeﬁr%gﬁiﬁdd??ea’atef

athelerduighd vagiinatatldQOhkargvewo times. The two organic phases were
trans-2:-(cis-4-hydroxy-cyclohexyl)-2'H-[ 1,3|bipyrazolyl-4'-carboxylic acid
CCigal_{)‘?%/Céi (&'asn ¥HV1C ¥V1 _g/’\/ljizlg‘r X%)d ?&%\’Y\l‘%ﬂ]’ /6) _(R)ig (Sgé)ﬂﬁ]‘i /Seiﬂlate and

roxy-adamantan- mide
caalenteted. fAth<@ BH3MGO3] (WhshpurfRE. BS00;orthingt 22880 dFomatography

09 ¢ -|- | -5-trif thyl-IH- le-4- lj
o A R P e o1
cyclogensoyeHtlypSradilofopatibyidiq gnifaZotecaybarox e meidaatRyy bsgride
<&M@g§@6%:hyﬁ@&fse@xqwmma(9d%9 @zghg%mmkﬁzsw@ﬁgosz,

Ste zgﬁiz_ di_methylaminomethylene-4,4,4-trifluoro-3-oxo-butyric aci
Foung1€5€088.403 g, 1.68 mmol) and anhydrous sodium acetate (0.163 g,
1.99 mmoi) were combined in ethanol 25 (2.5 mL) and heated at 70 C for

17 hours. After cqoling to room temperature, the L. .
Step 2: trans-2’-Cyclopentyl-2"H-[1,3’ |bipyrazolyl-4"-carboxylic acid (5-acetyamino-

adamantan-2-yl)-amide

trans-5-Chloro-1-cyclopentyl- 1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-
2-yl)-amide (150.0 mg, 0.333 mmol) was combined with pyrazole (69.2 mg, 1.016
mmol) and 50% aqueous sodium hydroxide solution (148 mg, 1.850 mmol) in 1-methyl-
2-pyrrolidinone (2.2 mL). The mixture was heated at 120°C and then cooled to room
temperature and stirred for 5 hours. Water (2.8 mL) and saturated aqueous ammonium
chloride (2.8 mL) were added to the thick mixture. A clear solution was briefly observed
before solid began to precipitate out of solution. The mixture was stirred in the bath for
1.5 hours and then filtered, washed with water and dried under high vacuum at 100°C.
The crude solid was recrystallized from methylene chloride-ether-hexanes to give trans-
2’-cyclopentyl-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-acetyamino-adamantan-2-yl)-
amide (103 mg, 71%). HR-MS (ES) m/e calculated for CosH3NgO, (M+H) 437.2660,
Found 437.2660.

Example 67
trans-5-Chloro-1-(cis-4-Hydroxy-cyclohexyl)-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide
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reaction mixture was partitioned between methylene chloride and water.
The organic phase was washed with water and brine. Each aqueous
phase was back extracted with a second portion of methylene chloride.
The two organic phases were combined, dried over sodium sulfate and
concentrated in vacuo. Purification by fl chromatography, 30 eluting
with a 10-40% ethyl acetate-hexanes gradient, ylelded 1-cyclopentyl-5
-124- trifluoromethyl-IH-pyrazole-4-c : :
52%). Mass spectrum: MJz: 277.) 5
1-Cyciopentyl-5-trifluoromethyj~ -pyrazole -4-carboxylic acid 5
Cyciopentyi-5-tiifluoromethyl ayrazole-4-carboxylic acid ethyl ester
(0.237 g, 0.858 mmol) was disgolved in methanol (2.0 mL). Water (2.0
mL) and lithium hydroxide (O g, 1.127 mmol) were added and the
mixture was heated at 80C f ours. After cooling to room
temperature, the methanol was ;emoved in vacuo. THE was added to the
residue and then removed in vacuo to insure complete removal of the
methanol. 6N 10 190 (02 mi) was added to the aqueous reS|due to pH 2-3
[t gy oI| ted ) .
o rned i e e s R MR R oy
a‘@ﬂ/@@ l?yé‘fé)ﬁgﬁ{yl 5-trifluoromethyl-IH-pyrazole- 4 carboxyllc acid (0.134
1eh- B3l kR AARIFIIEIS clohexanone (3.146 g, 97%, 13.36 mmol, CAS #55145-45-

I Cyclopent I- tr| uorometh I-IH-pyrazole-4- carboxyllc acid gS
’E‘R}H a§fispolved in hexanes (24 mL). rerr-Butyl carbazate (1.80

g %@@ﬂerﬁyl:ﬁ:ﬁatbu%@ﬁtﬁi&ykﬂdﬁ&rﬁﬁﬁiﬁréw%m@mé@a@@@ (25 D809 0%pon
ywas dissolved in dr% N,N-dimethylformamide ?2 .0 mL) and dry

°°° ﬁ%ﬁo"&% [SPRE"E55° ARG QL BEsPBEgIS) Sl o, Adhielid was
cmleasdmmﬁl)mnmmme(d&hhﬂ@;ﬁ&@hﬁ@dﬁa@ai@gwene S[aqg@ﬁtalw -dimethyl-

Iutl stirring con atr om em eratu n{
’%gg }zﬁ ﬁllg T etngrg m%lczfﬁ CHvARRY Sy S%ﬁ%{g? 80%)'
complete by LC- MS trans-4-Amino- adamantan I-ol hydrochloride (107.8

S92 005490, ARiRirRediat %@W&ﬁ%%ed and stirring continued at

room tem éerature under argon for 17 hours. The crude reaction mixture

Nl Gt iﬂﬂ%ﬁ@&dl&tﬂ&&éhmswwﬁwmm@@mbnd@ld tert-
b@ﬁ@%@fgﬂm%@aﬁmmﬁg cﬁw%ﬁlﬁ{lwmm&foe?gnbm% 10§ and

two o aql ases were combined, dried over sodium sulfate and
%m&kaﬁeﬁw AP RARREE SORG THdhed BymoD) was added
pcafyﬁiaﬂszatm&mhb eﬁﬂ&y{/met@@shﬂéidﬂ@wl‘ﬁ{@@dre was refluxed for 1.5 hours.

At Y R YR R Y DY a2 Ol s rohyaride (0.047 g, 0,75 mmol)

was added and refluxing was continued for another 30 minutes to insure complete

reaction. After cooling to room temperature, 6N HCI (10 mL) was added, resulting in
precipitation of a white solid. The mixture was heated at 70°C for 6 hours and then
cooled to room temperature and stirred for 12 hours. The reaction mixture was
concentrated and azeotroped with toluene to remove nearly all of the water, The residue
was then dissolved in hot isopropanol and cooled back down to room temperature. Any
insoluble material was removed by filtration. The filtrate was diluted with ether and
chilled. The material dropped out of solution as an oil/gum. The mother liquor was
removed by decantation. The oil/gum was then washed with ether and dried in vacuo to
give 4-hydrazino-cyclohexanol hydrochloride (1.920 g, 96%). A second crop (0.261 g,

13%) was collected from the mother liquor. The yield was greater than theoretical due to
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carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (133 mg, 66%). HR-MS
(ES) m/e 30 calculated for C20H26F3N102 (M+H+) 398.2050, Found
398.2050. Example 70
trans-1-Cyclohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide 35 125 - HOH F F F Step 1:

th]e'ﬁllé%%@é}"fé‘ éﬁ%%!%ﬁ?&%'élﬂéﬂyﬁgﬁl%ééafﬁ@m&%ﬁﬁi%g%k@%‘?{hom any

Cyclohexyl-hydrazine hydrochloride (0.276 g, 1.59 mrnol, CA

fugthep partgatiQurchased 5 from Aldrich),
2-dimethylaminomethylene-4,4,4-trifluoro-3-oxo-butyric acid ethyl ester
(0.459 g, 1.67 mmol) and anhydrous sodium acetate (0.188 g, 2.29 mmol)

SRR comBiRet i RYHEBI e QRN AhdTease- 7 Ehor s Aot ShakEster

H@@ﬁﬂmﬂot@y@ehmix@me{@ﬁwm&h@er@mngrg,ngixwm@&mmt&@aﬁed in hot
etween methylene chlaride and yater. The organic phase was w d o

e\ o R B A m IR SR e TP SHG At & 598

meesiprddnthipdrod suediyte ace chtofioel e tive! anganijoyenasédedend the mixture

combined, dried pv dium sulfate and concentrated in vacuQ. .
R R T e o e R R TP B mincure was
pateitedieranes mesduitas gldtdetd and water. The aqueous phase was washed with

2 SYSaRev SR UraMEiR R azqlerd s arbay i aGid GV 8¥BIned, washed
(0.270 g, 55%). Mass spectrum: m/z: 291.3 (M+H). 15 Step 2:

withdyinehasig o xerisRsiumetHiata1ans saneBLiedrooRy i Bi@matography, eluting

Ce Globerod metiiHoremethvkiienrraale-depaoxyl e aeigetiod 6518¢ cis-
W(0.265 : 0.95 20 nnno%was déissolved in rif"lﬁ;thanoli&%4gmL). Water (ili rrans

IRXEY 8 98 HRTISRS: hdiRhaaES B Y, PRI ARATIONS T SAcR (PO igre combined
afBigiyise VA TesieH atR0ke fahds Pohavess-Afteso COOHRgHBY@ORY-cyclohexyl)- 1H-

P L SR S i MO 58 o
S+enoyvdl-ofdhe-dahgtirarglc GRb G yadapvaddie-theaberedicsarediethgltester
(Ooé—iggs %Hlting in precipitation ‘

Step 4: 5-Chloro-1-(cis-4-hydroxy-cyclohexyl)- 1H-pyrazole-4-carboxylic acid ethyl ester
Copper (I) chloride (126 mg, 1.273 mmol) and r-butyl nitrite (180 pL, 1.364 mmol) were
combined in cold (ice-water bath) acetonitrile (2.0 mL). 5-Amino-1-(cis-4-hydroxy-
cyclohexyl)- 1H-pyrazole-4-carboxylic acid ethyl ester (230 mg, 0.908 mmol) was added
portionwise. The cooling bath was removed and the mixture was stirred at room
temperature for 30 minutes and then at 70° C for 30 minutes. After cooling to room
temperature, the mixture was treated with 6N HCI (0.9 mL) and extracted with
methylene chloride four times. The organic phases were combined, washed with water
and brine, dried over sodium sulfate and concentrated in vacuo. Purification by flash
chromatography, eluting with 50-100% ethyl acetate/hexanes, gave 5-chloro-1-(cis-4-
hydroxy-cyclohexyl)- 1H-pyrazole-4-carboxylic acid ethyl ester (137 mg, 55%).

Step 5: 5-Chloro-1-(cis-4-hydroxy-cyclohexyl)- 1 H-pyrazole-4-carboxylic acid
Chloro-1-(cis-4-hydroxy-cyclohexyl)- 1H-pyrazole-4-carboxylic acid ethyl ester (183 mg,
0.631 mmol) was dissolved in methanol (1.2 mL). Lithium hydroxide (20.8 mg, 0.869
mmol) and water (1.2 mL) were added and the mixture was heated at 80°C for 1 hour.

The reaction was concentrated and then concentrated again from tetrahydrofuran to
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25 of a solid. The solid was collected by filtration, washed with water and
dried under high vacuum at 100C to give
i-cyclohexyi-5-trifluoromethyi-IH-pyrazole-4-carboxylic acid (0.206 g,
86%). Mass spectrum: rn/z: 263.3 (M+H1,7 tep 3:

trans-I-Cyclohexyl-5-trifluoromethyl-IH-pyfazole-4-carboxylic acid
in@ilgytg)rm&g’geﬁmm'?rié@'zﬁf@qu*ﬂgpésidue was_diluted with water and treated

Cyelohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (196 mg, 0.747
witi{o¥) Mab( diSsdiverssnling b Rretinéatigforfrmsaidk (Pho salid) waticghected by

APRE SHors (Lmb) -SSR EDLEARIOR (L0 v 1.

./8 mMmo ) were sequentially added to

(alsetsenderony avaletiedtily -dhintrae latdsemasiisercitur &4imazr S drgoMase

sﬁ’k&%’rﬁ}z‘!‘@%t@ﬁ—ﬁb‘? reactign to the activated ester was shown to be
complete by LC-MS. trans-4-Amino-adamantan-I-ol hydrochloride (160

mg, 0.785 mmol, Intermediate 2) was added and stirring continued at

SI808 IRIMPSIEMERRYL RGN ydRE GIEMSIRAS TP IHNbER WasABBd 1R acid (5-
water and extracted fwo times with methylene chloride. Each organic

hyHEY A e e L EGHEAially with water and brine. The two 10 organic
Chhasels (wisre-bodnbiyathdliest dyatsogium kulfateang boncentatéthg, 0.214
ificati llization f thyl
PATeatop, by fash ahvametoargplyfolones Y YSSEpton fom Y
chiandel({tQaidhe R INSirsfiporpyhethsthlidapynaz6l8Hadar b 633dioranid) and TSTU

; %&9&!@ e k‘%e 408 0o S fhidd R i%%%@&/ i
(gﬁ%%’?gfed for C w%?s%?% ﬂl%%‘?zé n 412.22%57? Eou n%nyﬁzt. finued at
ropgafepRerture for 3 hours, at which time the reaction to the activated ester was shown

to%%ﬂf;(@@e‘%ﬂ@f%'W&M@-M?ﬁﬁéféf&ﬁ{%hﬂsi'ﬂé@.&‘é@ﬁ@ﬁd@'ﬁ@ft}ﬁé}’0.221
lic acid 20 (5-hydroxy-adamantan-2-yl)-amide OH NOH F N, F F OH
mggélplil_termediate 2) was added and stirring continued at room temperature, under

arkold-SeH X CIHEO Ry b rifiktesanae i 1o Y awe 1end Sarhesiliatighes with
mgg;%ene chloride. The two organic phases were combined, washed sequentially with
water and brine, dried over sodium sulfate and concentrated in vacuo. Purification by
flash chromatography (eluting with 0-20% methanol-ethyl acetate), followed by
crystallization from hot ethyl acetate-hexanes yielded trans-5-chloro-1-(cis-4-hydroxy-
cyclohexyl)-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (42.4
mg, 65%). HR-MS (ES) m/e calculated for CoHpCIN3O; (M+H") 394.1892, Found
394.1894.

Example 68

trans-2’-(cis-4-Hydroxy-cyclohexyl)-2"H-[1,3’ ]bipyrazolyl-4’-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide ' '

OH
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25 ester 4-Hydrazino-cyclohexanol, hydrochloride (0.255 g, 1.53 mmol,
prepared in Example 67, Step 2),
2-dimethylami.nomethylene-4,4,4-trifluoro-3-oxo-butyric acid ethyl ester
(0.272 g, 1.14 mmol) and anhydrous Srﬁ%l m acetate (0.256 g, 3.12
mmol) were combined in ethanol (2.0 and heated at 70 C under
argon for 14 hours, After cooling to room 127 temperature, the reaction
mixture was partitioned between methylene chloride and water. The

rague s pRabéavas hvdspert oy sodenphiirte witazalethyaheeriergil (Phydroxy-
&Xﬁ%ﬁ%&?@'?lﬁbﬁ?@é@@%o@%@3m%ﬁﬁ Wi Bpnee T igdsQeRhbined with

sodium sulfate and concenfrated in vacua Purlflcatlon by flash

PRSI ATogR Hy (G dams Witkd 4t rapegustpriue il e isdngams, 1.950

1@{@}9!@{11)1%@%&%%&%&&@@@9; maﬂﬁaﬁi@nﬁaymﬁiﬂa@ 2i$2DNE-for 12

hcg%? o gcl:%/r? lohexyl }?og%%gr?p@rea%h g’or f I\'icr)%% ﬁecr%{)?t%)g I\Iz‘ga%ﬁdeg tj%led in

artriaaavlitééwmmteycmh exly)) abe ifitiosoni etydeiHapyrandbendhtaibeX$lic mL)
acid eth 3. 18%). 10 Ste

Weig ?Lecéﬁ rgx &?/1 é§c?g%exy O§ fri u%g%m%‘qt brf“flyl g f/lr%azro QLY ar eofgf/ ic

pradnd:t prec1p1tated out of solution. After stirring in the cold for 2 hours, the solid was

sz JE%HY%&(W%QHQ%M? Mﬂ&%ﬂ&“&%@w&ﬁa‘&}{ gﬁql&éuﬁ@amz%he to give

acid ethyl ester (94.7 mg, 0.309 mmoi) was dissolved in methanol

tres)2 |- (tifafnbiygaesxiqecioieyhg, 10 &E@ ﬂﬁmm@iml\ﬁaf’é\ﬂeewh%%%
hyRfgef andatheam W?fﬁa‘ﬁfﬁéeh?@?ﬁl@tﬂ%p for Mpurspfips egelingesor

room temperature, the methanol was removed in vacuo. 15
CZBE‘&M&%"% b\ﬂééé@@dﬁ&?ﬁ&dré%v%%om vacuo to insure complete
removal of methanol. The residue was diluted with water and acidified
W|th N HCI (75 L; pH 1.5-2). The solid which precipitated out of solution
Slﬁ,?cted by filtration, washed with water and dried under high
#dmuuﬁymwwmmmmmbxy&&boxyhc acid (5-hydroxy-
({rlfluo rome n?xzk razole-4-carboxylic acid (70 mg; 81%). Mass
spec i 9.1 (M+H). Step 3:
trans-I-(cis-4-Hydroxy-cyclohexyl)-5-trifluoromethyl-IH-pyrazole-4-carboxyli
¢ acid (5-hydroxy-adamantan-2-yl)-amide
cis-1-(4-Hydroxy-cyclohexyl)-5- trcofluqrom IH-pyrazole-4-carboxylic
acid (67 mg, 25 0.241 mmol) wag-dissaieg AT dry
N,N-dimethylformamide (1.0 jity) and dry methylene chloride (0.2 mL).
N,N-diisopropyl-N-ethylamin&~Q- ok, 1.907 mmol) and TSTU (82 mg,
0.272 mmol) were sequentiallyjadded to the solution and stirring
continued at room temperaty nder argon for 3 hours, at which time the
reaction to the activated

Step 1: 1-Cyclopentyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid ethyl ester
Cyclopentyl-hydrazine hydrochloride (0.250 g, 1.83 mmol, Example 64, Step 2), 2-
dimethylaminomethylene-4,4,4-trifluoro-3-oxo-butyric acid ethyl ester (0.403 g, 1.68
mmol) and anhydrous sodium acetate (0.163 g, 1.99 mmol) were combined in ethanol
(2.5 mL) and heated at 70° C for 17 hours. After cooling to room temperature, the
reaction mixture was partitioned between methylene chloride and water. The organic
phase was washed with water and brine. Each aqueous phase was back extracted with a
second portion of methylene chloride. The two organic phases were combined, dried
over sodium sulfate and concentrated in vacuo. Purification by flash chromatography,

eluting with a 10-40% ethyl acetate-hexanes gradient, yielded 1-cyclopentyl-5-
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ester was shown to be complete by LC-MS. trans-4-Amino-adamantan-I-ol
30 hydrochloride (50 mg, 0.245 mmol, Intermediate 2) was added and
stirring continued at room temperature under argon overnight. The crude
reaction mixture was added to water ang extracted two times with
methylene chloride. The two organic phases were combined and washed

R RBISAIR] ME'[R' g &18‘-’19cl&ﬂr%‘?w?i%%‘ii8"e‘?ﬁ ‘;%Eﬂ@%ﬁt? 396 Mass

concentrated. ation by flash chromatogr eluting’with a 0-20%
sperstianan35 Bthyll Bdetdie gradient) followed by crystallization from ethyl
acetate-ether yielded trans - 128 -
1-(cis-4-hydroxy-cyclohexyl)-5-trifluoromethyl-IH-pyrazole-4-carboxylic
S‘&@i81(%=@Wél?6§9£é’é%ﬁﬁ5ﬁ%ﬁ?9@?§b¥&%ﬁ88m@Wg?%é%yl}q RS (ES) m
Céé%@%@iﬁtbﬁ;@fﬂﬁﬁ&%ﬁ%@%@ﬂ#ﬂﬂﬂ%%é@cﬁ%ﬁlﬁ 838:205875%, 0.858
xample 7; , i} . )
RS ViR Y e T R PRERY SPh s - WS o eyl e Bl st
(09tiz ¢1Q .acmHhnbydkexy adamai ahe 2rykraanics ddiéd @HBORT fdr 2Fhdurs. After
OH Step 1: .
C?Pg?éf?(i?ﬂ‘ﬁ‘dtr%r% S ASh & RIS SRR By rae ARG ded ©
tht5eagdde and then removed in vacuo to insure complete removal of the methanol. 6N

A-(4rHydro -5-1rif -4- '
R AT UG SR .
wiisss siidolvel salinethanoliegted huLfliritinunesedidd (raterapdoined under

higHMER ARG WatRP @8 Mid WelR Bgdadand e hiure wasisaled at

0C for 1 hour. After cooling to room temperature, the’20 methanol was
cadproviaerid/ dehdd efidfydrofuran was added and removed in vacuo to
insure complete removal of methanol. The residue was diluted with water
and acidified with 6N HCI. Solid initially Séecipitat%% out of solytion but

StaRicki e to SRR T O TGRS WS kR e GRtRREtR e~
hyhieridedaventimes.- fihatvidorganic phases were combined, washed with
chatel dried oue! Sodim PYHAIR ANdiConSoRied 2:VPs me. 0.504 mmol) was
dissolved in dry N,N-dimethylformamide (2.0 mL) and dry methylene chloride (0.5 mL).
N,N-dﬁsopropyl—N-ethylamjne (0.70 mL, 4.046 mmol) and TSTU (181 mg, 0.601
mmole) were sequentially added to the solution and stirring continued at room
temperature for 3 hours, at which time the reaction to the activated ester was shown to be
complete by LC-MS. trans-4-Amino-adamantan-1-ol hydrochloride (107.8 mg, 0.529
mmol, Intermediate 2) was added and stirring continued at room temperature under
argon for 17 hours. The crude reaction mixture was added to water and extracted two
times with methylene chloride. Each organic phase was washed sequentially with water
and brine. The two organic phases were combined, dried over sodium sulfate and
concentrated. Purification by flash chromatography followed by érystallization from
ethyl acetate-hexanes yielded trans-1-cyclopentyl-5-trifluoromethyl- 1Hﬂpyrazble-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (133 mg, 66%). HR-MS (ES) m/e
calculated for CooHasFaN30, (M+H™) 398.2050, Found 398.2050.

Example 70
trans-1-Cyclohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide
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trans-I-(4-hydroxy-cyclohexyll-5-trifluoromethy]-1H-pyrazole-4-carboxylic
acid (35.8 mg; 63%). Mass spectrum: m/z: 277.1 (M-H). 129- Step 2:
trans-1-(trans-4-Hydroxy-cyclohexyl)-5- trlfluoromethyl -IH-pyrazole-4-
carboxylic acid (5-hydrnxv-adamantan- 21«5/0 amide
trans-I-(4-Hydroxy-cyclohexyl)-5- tr|fIuoromethyl-lH-pyrazole-4-carboxy|ic
acid (31.6 mg, 0.114 mmol) WaSOdISSO|V i
(0.5 mL) and dry 5 ,ethylene chlo J
N,N-diisopropyl-N-ethylamine 35 lI= O 896 mmol) and TSTU (39 mg,
0.130 mmol) were sequentlaILy : to the solution and stirring
continued at room temperature under argon for 5 hours.
trans-4-Amino-adamantan-I-gt”Rydrochloride (24 mg, 0.118 nimoi,
Intermediate 2) was added a rring continued at room temperature
under argon for 23 hours. The crude reaction mixture was added to 10
water and extracted two times with methylene chloride The two organic

?’ne dri g?ﬁ%‘%% ate ﬁg‘*s §%§g§tfrate ’é?fﬁcé%céﬁ%ﬁ#e% -
C&M@m&r@@b@wnélhmﬁr@we@@@% méﬁ&m&r@%ﬁe@%mwcmsed
frtgﬂcmsﬂéw %xgta@e@tmﬁs%tﬁgr%@waﬁrﬁtﬂaroyﬁ@e%g% acid ethyl ester

1 trans-4- hydroxy cyclohexyl)-5- r fluoromethyl-IH-pyrazole-4- carboxyllc
& 16 hyHOK, R AN ARG 0 & HI 563923 OIS S

ccrﬁtsxﬁéa%l%tﬁﬁtmr(@?&ﬂi%ﬁh@a@@d@dtb?):%% P4 B6ulks OWFEE AL 880 room
Example 73 20 trans-2'-(2-Methoxyethyl).2'H- [[1 3'lbipyrazolyl- 4' car oxylic

CRREE Y &rﬁa&aamm&ﬁa“gﬂsmg%eﬁ% WSRO eRAEF D llegigg and water.
Tﬁdepghniarpmeamm wh{BemeitioxyethyhdydiaziBech aqusolstipasefwas back

exq}(actae |ne o QeOh rate 22(? %SPfen c r[L e}lﬂt QX?VIO(7 mL atl? Gl ere

an ice- WA eFpat was He inﬁ 5<2°m oxy ane%égﬁ)nml? 3%65@1
camimobdrdpedvser ovéud0suiateesd Theaomdction iwagdire nFalidwetdn by flash
c%’%@rra%%g] g%ﬂgr@ﬁ'tﬁ% @%% ethyl acetate-hexanes gradient, yielded 1-
cyclohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid ethyl ester (0.270 g, 55%).
Mass spectrum: m/z: 291.3 (M+H).

Step 2: 1-Cyclohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid
Cyclohexyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid ethyl ester (0.265 g, 0.91
mmol) was dissolved in methanol (1.4 mL). Water (1.4 mL) and lithium hydroxide
(0.029 g, 1.21 mmol) were added and the mixture was heated at 80°C for 1.5 hours. After
cooling to room temperature, the methanol was removed in vacuo. Tetrahydrofuran was
added to the residue and then removed in vacuo to ensure complete removal of the

methanol. 6N HCI was added to the aqueous residue to pH 2-3, resulting in precipitation

“of a solid. The solid was collected by filtration, washed with water and dried under high

vacuum at 100°C to give 1-cyclohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid

(0.206 g, 86%). Mass spectrum: m/z: 263.3 (M+H).

Step 3: trans-1-Cyclohexyl-5-trifluoromethyl- 1 H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide
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stir for 40 minutes and then heated to 45C in a preheated oil bath for 12

hours. The 30 reaction was then cooled to room temperature and

concentrated to remove the ethanol. 130- The remaining aqueous layer

was extracted with methylene chloride (ﬁ% 100 mL) and diethyl ether (2 x

100 mL). The organic layers were combified and dried over an ydrous

Na2sQ4, fil n t proyi -met thyl) '
e B A I S R RO OYARAR ) v
dsaimidosl-deyiNethdimethytformnppide 6l 4rdarbak iz axiddengl clrddaDa/ mb).

N?NMEQM&?I-'N%WE&BX‘ZMG‘@EL@%@-%%9)1?&%@1"@9%% %g?n.%bfﬂ%mol)
mL) was added ethyl(ethoxymethylene)cyano acetate (4.40 g, 26.48

W BIUTRE s R e 19 HERERNEhSFETIRE PR ENSSEAERD Bt RS TS under

af@55th T REuRASIINRINPSROBIEddRRAMLIBN REHtKE &t sRRcPRKates Be
remove_the ethanol. The residue was dissolved jn me hylene(jr:aéoride

QRIS Y HheMeasKadwhtn WARALATAN I b QAIHES. (T Tttt
miayer asaddihavey aahydiedsiNarxGdd, ditelataadrooncenifeiachie overnight.
~vacuo to pravide 5-amino-i-(2-methoxyethyl)-IH-pyTazole-4 carboxylic
TR (38 R0 A0 L n i R L R e e et lene
cimthier Hadficationicbss spactrasnedsuitd Dy(Mith Jv StepuB] Prieparbiiomvo

ox(])gfggi r%'k?:{s(?eé'g%‘m% g@&%g%%%%ﬁ -&ﬂ@f?%ll&;(?o |GGHME £58E#R ation

a mixture of t-butyl nitrite mL, 40.10 mmol), anhydrous cuprous
by fleridehamaagraphwfo howied) tiner erinlidesion Acatoritsil @¢aee heyanesyielded

A998 4. D MRO T2V R aRole 468 R A IS ACich Yk y-

ester ( 7.8}3i 3.4 mmol) over’10 minutes at O T. The reaction mixture

ASIAF @R BBt arSaor HR - MenER) sterirgatethériHern HasFaN:O,

(tired atroony tempRraturemeernight. The mixture was then 25 cooled to
room temperature and poured carefully into 6.0 N aqueous HCL (100 mL).

The aqueous phase was extracted with methylene chloride (3 x 300 mL).
The combined organic extracts were combined, dried over anhydrous
Na2S04, filtered and concentrated in vacuo to provide
5-chloro-I-(2-methoxyethyl)-]H-pyrazole-4-carboxylic acid ethyl ester as a
Egaangje 81l (4.6 g, 80 %), which was used without further purification. Mass

hégs?‘f)-?gg%wzdx%’@gygléﬂﬁb-S-triﬂuoromethyl-1H-pyrazole-4-carboxyiic acid
(5-hydroxy-adamantan-2-yl)-amide

o .
N "OH
I\ F
N\
F
F
OH

Step 1: 1-(4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid ethyl
ester

4-Hydrazino-cyclohexanol, hydrochloride (0.255 g, 1.53 mmol, prepared in Example 67,
Step 2), 2-dimethylaminomethylene-4,4,4-trifluoro-3-oxo-butyric acid ethyl ester (0.272
g, 1.14 mmol) and anhydrous sodium acetate (0.256 g, 3.12 mmol) were combined in

ethanol (2.0 mL) and heated at 70° C under argon for 14 hours. After cooling to room
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Step 4: Preparation of
5-chloro-I-(2-methoxyethyl)-IH-pyrazole-4-carboxylic acid To a solution of
5-chloro-1-(2-methoxyethyl)-]H-pyrazole-4-carboxylic acid ethyl ester
(4.60 g, 19.77 mmol) in methanol (32 ml- _?nd water (32 mL) was added
lithium 35 hydrOX|de (2.10 g, 26.22 mmolé The reaction mixture was

St'”e‘i ag reflu %(e];%% 'n%xgul?’l hen 10n§8#ét%e §1 ﬁ}%nt 154 iﬁ& water.

UCG ressure O remove '[ ano e resi ast en aCI

barsfudhusjthaseOrtsatrbodst m_qcomtheerésthtmgfhymemgieex%&m organic
M& metbyene;qhlotded3sRe Mile ThEMBINee Qroanic e Hacts Wal G ated in

drled over anhydrous Na2S04, filtered and concentrated in vacuo to

vasiesidRIBiaHoes-PE [RhetromMAETRN (syrns Wit e sl asesate-
helhHE QUM 7 duBedLikhly Mpam SRR ANZ 120ReA (MetnStep B4~

Preparation of trans- 5-chloro-I- (2 methoxyethyl)-IH-pyrazole-4- carbox¥llc

hWXS:WBPSW hé%maw% Hidwrpgole-4-carboxylic acid ethyl ester (96.1
mB;C7.40rend AZrRathosyetiod)-tyyrezole A earbosyieiaaid KL 378 gle-4-

6,207 mm diss in a ure of dry methylene chloride (5 mL)
¢ h%lxéf Vﬁcﬁ? e&ﬁ?ﬁs]e z&%grﬂﬁd’e{&% L). To the solution was added :
diisopropyiethyiamine (9.0 mL, 51.67 mmol) and

,St?pegl Sucf';h;ﬂ#gg%%gt ¢ Betr OWE%HJ %Il%g%ﬁglt rﬁfi bgfg i égf ic acid

mmo| [ was & {0 Stir at r“oom peratur

czafteewmomﬁmmmmr@mmtbym@wamm@rbgmmw1d ethyl

rsiqn to, t a
B B A 1 e

(lé)eﬁjm @h@%mmnih wdS AR BstirMaE 24fchry DpisH e Fé%%chﬁﬂ%ed at 80°

C%}'}S}C}&&PC%}‘V%M% &%@@%}5&@@%{ QU RYBIONAS EXRRNIES Wit cuo.
methylene chloride (2 x 50 mL). The organic extracts were combined

Tefry Godness aﬁﬁﬁ%&sam@xe% HerEq4eS EbEe SHRRIGMTORRNB! R

mBMde thReCride.Riarialutaey BRIS haterialwas PwitieoNoMcplumiL; pH
chromatography on silica gel (eluting with a gradient of ethyl acetate to

1.365% rhBRaHeI BT REHIEY BIRRE pfgsﬁlgﬁgrg\x@éna%l%tegl by filtration, washed
witleaxy @ﬁﬂ)ﬁh@&"ﬂﬁﬁ@lﬂé@r‘%@ﬁf@@&ﬂﬂ@@l@ give czs—l -(4-hydr oxy—cyclohcxyl)~5~

PR e SR

27B6BMNb¥H) Step 6: Preparation o.f

trans-2'-(2-methoxyethyl)-2'H-[1,3"]bipyrazolyl-4'-carboxylic

acid(5-acetylamino-adamantan-2-yl-amide To a solution of
Stspektl orerb-(-{riethdkybomi)Ji+iohrazbles4rdhrpwmuptit sl idiBngapdecg-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide
cis-1-(4-Hydroxy-cyclohexyl)-5-trifluoromethyl- 1 H-pyrazole-4-carboxylic acid (67 mg,
0.241 mmol) was dissolved in dry N,N-dimethylformamide (1.0 mL) and dry methylene
chloride (0.2 mL). N,N-diisopropyl-N-ethylamine (0.33 mL, 1.907 mmol) and TSTU
(82 mg, 0.272 mmol) were sequentially added to the solution and stirring continued at
room temperature under argon for 3 hours, at which time the reaction to the activated
ester was shown to be complete by LC-MS. trans-4-Amino-adamantan-1-ol
hydrochloride (50 mg, 0.245 mmol, Intermediate 2) was added and stirring continued at
room temperature under argon overnight. The crude reaction mixture was added to water
and extracted two times with methylene chloride. The two organic phases were
combined and washed sequentially with water and brine, dried over sodium sulfate and
concentrated. Purification by flash chromatography (eluting with a 0-20% methanol-

ethyl acetate gradient) followed by crystallization from ethyl acetate-ether yielded trans-
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30 adamantan-2-yl)-amide (0.177 g, 0.500 mmol) and pyrazole (0.280 g,
4.113 mmol) in dry N,N-dimethylformamide (26 mL) was added 60%
sodium hydride (0.160 g, 4 mmol). The solution was heated to 120C in a
preheated oil bath for 20 h. The solution was cooled to room temperature
and quenched with water (2 mL) and dqh?eso‘us NH4C1 (1 mL). Since no
rec on occu ous S extract len
chIo C?ir rbr e or&gﬁ?c ex Yacts i %chlgrr%brne(f fie oll\%/le%'
hmhyytmmr@aﬁantdhm@mdrﬂété& angl 8FoeniRidbitbbacue valtultnsedingr
C& ;}Cah {?Mgliﬁ)ei(f@‘s?%quiﬂaeibg'ﬁl@am'de The product was
puritie y column; chromatography onsilica gel (eluting with 5%
methanol/methylene chloride) to provide trans-2'-(2-methoxyethyl)-
2'H-[1,3'}bipyrazolyl-4'-carboxylic acid(5-hydroxy-adamantan-2-yl-amide
as a white 5 solid (0. 125 g, 65%). ES-HRMS m/e caicd for k -20H27N503
(M+H) 408.2006, found 408.2003. Example 74
trans-1.-(2-Methoxyethyl)-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid
(5- 10 hydroxy-adamantan-2-yl)-amide O H N 1110H NJN\CFH (J~3 _0
eparation of (2-methoxyethyl)-hydrazine 15 To a solution of
whyﬂmzimmmwgyec@mhdxy%&ﬁmﬂmbmﬂtmm@mh@i&t@c@rmxyiic
ad Qnig tg}rrb% th %%gpddg "}, bramo-2-methoxy ethane (4.0 mL, 42.44
T rop Wisegver 38 min taes e reaction was then allowed to
warm to room temperature and stir for 40 minutes and then heated to
45C in a preheated oil bath for 12 hours. The reaction was then cooled to
room temperature and concentrated to relfhovk the ethanol. 20 The
remaining aqueous layer was extpactegdA4tTATashylene chloride (2 x 100

(2-methoxyethyl)-hydrazine as tolarless oil (2.35 g, 61%). 25 Step 2:
Preparation of
1-(2-methoxyethyl)-5-trifluoromg

yl-]JH-pyrazole-4-carboxylic
H o

Qmm

Step 1: trans-1-(4-Hydroxy-cyclohexyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic
acid
trans-1-(4-Hydroxy-cyclohexyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid ethyl

- ester (62.3 mg, 0.203 mmol, prepared in Example 71, Step 1) was dissolved in methanol

(0.3 mL). Lithium hydroxide (7.1 mg, 0.297 mmol) and water (0.3 mL) were added and
the mixture was heated at 80°C for 1 hour. After cooling to room temperature, the
methanol was removed in vacuo. Tetrahydrofuran was added and removed in vacuo to
insure complete removal of methanol. The residue was diluted with water and acidified
with 6N HCL Solid initially precipitated out of solution but quickly went to an oil/gum.
The mixture was extracted with methylene chloride two times. The two organic phases
were combined, washed with water, dried over sodium sulfate and concentrated to give
trans-1-(4-hydroxy-cyclohexyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (35.8
mg; 63%). Mass spectrum: m/z: 277.1 (M-H).
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acid ethyl ester To a solution of (2-methoxyethyl)-hydrazine (0.104, 1.15
mmol) in ethanol (2 mL) was added ethyl
3-N,N-dimethylamino-2-trifluoroacetylacrylate (Intermediate 4, 0.261 mg,
1.09 mmol). The resultant solution was gygro waved at 160C for 0.5h. The
reaction 30 was cooled to room temperature and concentrated to remove

Sl&?;lethgﬂﬂll-Eﬁ@ﬁﬁ&?%rlﬁ%d&'@ﬁﬁﬁﬁwdhgedim?l@myiﬁﬁpa@ﬂpyidzo(léfh-
L) and wa ith water (20 m rine (10 mL). The organic layer
A AN AT A N FEHBie

0 &nd concentrated in vacuo to
trprevide-Hidmmethoxyetiby)bsstifl flosoonstthyll] Hpy yazal -4-carbaxylic aidl (31.6
et ter (296.1 99%) as.an.brown oi ich was u wit
L PR (oS R SRR RS HSH ary
mkt2iemetbioboytti W) -Hifif| u Ity ptbp plyNzdigidncarbdxXicL a6i@9Fo mmol) and

tign of 1-(2-meth thyl)-5-trifl thyl-1H- le.4- l
T e o 00 b G ARG L S e
continupwasradesrigelithionuhyeirasdde @01yl .ﬂ@méﬂél)lifrmdeaaﬂmn- 1-o0l
h;'z‘&%téﬁ%f@’a%sgg;ﬁ%q 8?13%’:%@ " 10eARGuAEN NG ROMHOR WAStirring continued at

‘concentrate rre pressure to remove the methanol. The
rqemitRrepfasIisa e difted. Earefullguiith 10 qMde deastis HE K umRevas added to

wiRSHING: PXEUE WRS Extastet- Mt BRINYIRRRChIPRIdRS ot 2R b ha e were

combined organic extracts were dried over anhydrous MgS@4, filtered

cgﬁ%@hgg@y@@gdﬁ%g&ﬂglgpm (3x) and brine, dried over sodium sulfate
arld GrReshRE Rl R BopoMetRnid |-GREREX¥ith A0 8T Amethanol-
orange oil (0.183 g, 7 1%), which was used without further purﬂ‘icatjo]rgf
e S pEcHFAe T2 19 M b RS o 90 B R ACGaLL-ether Yielded rrans-
1iranss14(ByMethoxyeidhdx-dtofiudrornetiyhii i pralek-L0acbshokylicid (5-
acid (5-hydroxy-agamantan-2:yl)-amid
e e R ek SN OB
CgH)sTBB iy WHstaR 2 0ffe dFomad MBRES 6f dry methylene chloride (4
mL) and dryN,N- dimethylformamide (1 mL). To the solution was added
diisopropylethylamine (1.1 mL, 6.31 mmol) and

O-(N-succinimidyl)-1,1,3,3-tetramethyluronium tetrafluoroborate (0.280 25
Egample dinol). The solution was allowed to stir at room temperature for 3h

rraflen W ARANUN IVOSANRYIBEh PyakCIy 1P - SAPNINGICAAIS B y droxy-

conversion to the activated ester. Then trans-4-amino- adamantan-I-ol
afapaREaR e Admififermediate 2, 0.160 g, 0.785

0,

H
o T
7\
San
S

_0O

Step 1: Preparation of (2-methoxyethy1)-hydrazine

To a solution of hydrazine monohydrate (22 mL, 453.5 mmol) in ethanol (7 mL) at 0 °C
in an ice-water bath was added 1-bromo-2-methoxy ethane (4.0 mL, 42.44 mmol) drop-
wise over 20 minutes. The reaction was then allowed to warm to room temperature and
stir for 40 minutes and then heated to 45°C in a preheated oil bath for 12 hours. The

reaction was then cooled to room temperature and concentrated to remove the ethanol.



15

20

30

35

mmol) was.added. The solution was allowed to stir for 24h, after which the
reaction was quenched with water (20 niL). The aqueous layer was
extracted with methylene chloride 30 (2 x 50 mL). The organic extracts
were combined and washed with Water; 20 mL) and brine (20 mL),
dried over anhydrous MgSO4, filtered and-concentrated in vacuo to

rovide the crude material as an or e.Qil. The crud rial w.
THE G AN RS SO ANE e ISR AR 3 YR i) g
dinibstyléne (Ehoridentb)5% o o199 teyhemotistiphdtaedengrovndioger anhydrous

Ng%@'l'ﬁ&éﬁtgga%%w%ﬁigg“rg))f)_?mﬁfgijﬁlétﬂ%@&ﬁ@)lﬂ%%éﬁﬂéb&%i%ﬂess oil

acid (5-hydroxy-adamantan-2-ylj-amide as a white solid. (0.073g. 25%).
(EB-m1% /e caicd for Ci8H24F3N303 (M+H+) 4101662, found

410.1662. 5 Example 75

trans-2'-(2-Methoxyethyl)-2'H-[1,3"]bipyrazolyl-4'-carboxylic - o ]
Steeid{35ParaniINo ABE0ah '@S}l%ﬂw’l{r@ BRARIG-FrrRFicacd ethyl
esté Step 1: (2-Methoxyethyl)-hydrazine To a solution of hydrazine

monohydrate (89.4 mL, 8.00 mol) in eth 120 atQC inan . =
T S R I by S G (e B Ehgb AL
wds odded sehel(erhi2@ ymiathidsndogarenatiaatevdsithenalkitvachtd) waltr folution was

room temperature and 15 stir-for 4@ miqutes,and then heated 1o 45C in.a
e S R eSSBS SOl 8 room
tepeperatardarmeonceedrttecnovietho vthanelethhaotsidusewandaipimyged in

mBANEAISRYRLWAS Brtacied yihmatMane.chler s 3 &Sm&%@iﬂéﬁh@?&). The

diethyl ether (2 x 100 mL). The organic layers were combined and dried

ongRBICAANIATGES SI e PIey Anfiarews A Y Ondaitrededdopresideated in vacuo to
pileNRYRIY)Dydazine @518 £9197es9120 e {38 /0c aBkkaseR#r (5.3 ¢,

5-Amino-i-(2-methoxyethyl)-1H-pyrazole-4-carboxylic acid ethyl ester
95%) as a orange oil, which was used Without further purification. Mass spectrum: m/z:

214.0 (M+1).

Step 3: Preparation of 5-chloro-1-(2-methoxyethyl)-/H-pyrazole-4-carboxylic acid ethyl
ester

To a mixture of ¢-butyl nitrite (5.3 mL, 40.10 mmol), anhydrous cuprous chioride (4.10 g,
41.41 mmol) and anhydrous acetonitrile (100 mL) was added 5-amino-1-(2-
methoxyethyl)-  H-pyrazole-4-carboxylic acid ethyl ester (17.8 g, 83.4 mmol) over 10
minutes at 0 °C. The reaction mixture was stirred at room temperature for 1h, then at
60°C for 2h and then stirred at room temperature overnight. The mixture was then
cooled to room temperature and poured carefully into 6.0 N aqueous HCL (100 mL).
The aqueous phase was extracted with methylene chloride (3 x 300 mL). The combined
organic extracts were combined, dried over anhydrous Na,SO., filtered and concentrated
in vacuo to provide 5-chloro-1-(2-methoxyethyl)-/ H-pyrazole-4-carboxylic acid ethyl
ester as a orange oil (4.6 g, 80 %), which was used without further purification. Mass

spectrum: m/z: 233.0 (M+1).

Step 4: Preparation of 5-chloro-1-(2-methoxyethyl)-/ H-pyrazole-4-carboxylic acid
To a solution of 5-chloro-1-(2-methoxyethyl)-/H-pyrazole-4-carboxylic acid ethyl ester
(4.60 g, 19.77 mmol) in methanol (32 mL) and water (32 mL) was added lithium

hydroxide (1.10 g, 26.22 mmol). The reaction mixture was stirred at reflux for 3h, and
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To a solution of (2:methoxyethyl)-hydrazine (9.0 g, 99.9 mmol) in ethanol
(170 mL) was added ethyl(ethoxymethylene)cyano acetate (14.36 g, 84.9
mmol). The solution was 25 heated to reflux in a preheated oil bath (90C)
for 24h. The reaction was cooled to room_ temperature and concentrated
to remove the ethanol. The residue was dissolved in methylene chloride
fzt 9% M) andwashed with wajer (10 il and brine, (101 TRenSHORNE The
ayer was dried over anhydrous Na : ifered and concentrated in
resaiigontas firovided Sledniacdu{b:methoxybitaghetkb-pichz ks desalivex phicsture was

e,%?%%t@&hxl@%%m&@% Ohfotiae ?(@@mreﬁh%iE?vxmﬁ{)wvexwﬁe(éwga%m

rther purification. Mass spectrum: m/z: 214.0 (M+1). 5 Step 3:

deed RNsToRRZdrsethDRySEhy L ETas REE SlengeBEasersk i c ¢ie LRy esger-Thlgro-1-

- (OMhEHS PE APty ENB R, CH 6 Mino k3Rt ARMEARANS(GURIQUS T %), Mass

chloride’(13.55 g, 136.9 mmol) and anhydrous acetonitrile, (165’mL) was
SREGHEES R iAB 2 Mhthoxyethyl)-IH-pyrazole-4-carboxylic acid ethyl
ester (17.8 g, 83.4 mmol) over 10 minutes at OC. The reaction mixture
temperature for |h, then at?%ObJ for 2h. The mkgur
C

wa ‘s'ﬁ)irred at roo , The Qic aci

SRR TR IR BB St rerHACD St RIFARLS “ecer Rpxylic acid
(huons-Hami8amt-yFamaigueous phase was extracted with methylene

< Ghloride, (3 x 150 mL). ombined organic extract combined

S e SRS S Mo S SO A Sagia fomal) v
dissolndé ithe minteencdtbyahesh pereehlaildeThenrbad tivyas. Nurified by

0 y Il | i i , .
R SHAMBIOAAANY 99 a&dé%gﬁoﬁ?wwgdwa%%%gylemylamm (9.0 mL,

acetdte/hexanes, using a gradient of 3:7 to 1:0) to

5 5&hioren ] @ dethpsaipimitylnld 7b tatempdxiio aiim dehpborabasate (2.30

o liglyahow oib (8-t dees dSRaE UMoBNZicad 3l ) HIGRL: which
5-Chloro-I-(2-methoxyethyl)-]H-pyrazole-4-carboxylic acid 20 To a solution
appliBRiGTas kst gx}eéﬁy%)s] ﬁgﬁwwempé%mwé%%%mm%wd ester.

Tlﬁ&ﬁﬂr@fxﬁa@rﬁﬂglabamﬂ@&hamlK?a&’rdls?hbomohw@@h@iréﬂlﬁa WasradetEidte 2, 1.30

ithium oxide (1.21 g, 50.4 mmol). The reaction.mixtyre was stirre

2y ARt 2 ST A BLPEBAATEN (s SELch the

reptessukedquembae whth methra20lnll)e Tesitpewadanenvasieifiedted with
carefully with.6.0 eoys HC1. The resulting mixture extracted

e et e SRS A R SRS T bR e Bty

ardhydrooyvaabydiidessN apE@acittertat dndasondemravedt i aoits waterial. The

iR Srlooot e thoxyeti b RYBZAIGRy b aRaXUr Rt RS A o
white solid (6.93 g, 92%). Mass

gradient of ethyl acetate to 10% methanol/ethyl acetate) providing trans-5-chloro-1-(2-
methoxyethyl)- / H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide as an
off-white solid (0.756 g, 34.5%). ES-HRMS m/e calcd for C;7H24CIN3O3 (M+H)

353.1579, found 353.1576.

Step 6: Preparation of trans-2’-(2-methoxyethyl)-2°H-[1,3’ ]bipyrazolyl-4’-carboxylic
acid(5-acetylamino-adamantan-2-yl-amide '

To a solution of 5-chloro-1-(2-methoxyethyl)-/ H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide (0.177 g, 0.500 mmol) and pyrazole (0.280 g, 4.113 mmol) in dry
N,N-dimethylformamide (26 mL) was added 60% sodium hydride (0.160 g, 4 mmol).
The solution was heated to 120°C in a preheated oil bath for 20 h. The solution was
cooled to room temperature and quenched with water (1 mL) and aqueous NH4Cl (1

mL). Since no precipitation occurred, the aqueous phase was extracted with methylene

chloride (2 x 50 mL). The organic extracts were combined, dried over anhydrous
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spectrum: m/z: 205.3 (M+1). 30 Step 5:
trans-5-Chloro-I-(2-methoxyethyl)-IH-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide
5-Chloro-I-(2-methoxyethyl)-]H-pyrazole-4-carboxylic acid (178 mg, 0.870
mmol) was dissolved in a mixture of dr)}?\?e”thylene chloride (1 mL) and

N R ASIRNE 56 (1 LT T OB IR 1 Ffove excess N

deiNydfocainimiity | JEhel pBoSitetrametinyfierd biu oo lufidtchsiradtograftor ate silica gel
289 mg.,0.960 al),, The soluti lo . ir at40
(e§u§mo v%%h 5%9 mo Hla gl/meﬁlxgl%% gﬂllg\f%?eﬂo gﬂa%r?%\ yz?é[c{{[gyi E%&t’hoxyethyl)—

emperature for erw an aliquot'wa
2'dhdiviti (himyrazield-EorarbesiphcecidéSalyidesect asttapriieA-yl-amide as a white
N> -apupo- _IT@}%I- Vi) tamy red | T%X@ég 3 mnd
S%ﬁggﬁnh%&’ggggﬁn?gg was adcr%g%).ciﬁﬁg ?g?g%)}ril(zgvv%ls@al ov?/LE%j to5 ?tﬁaf%o’rfmu
43%1R0@%er which the reaction was quenched with water (20 mL). The
aqueous layer was extracted with methylene chloride (2 x 50 mL). The
organic extracts were combined, dried over anhydrous Na2S0O4, filtered
Exapebntdntrated in vacuo to provide the crude material. The crude
rinatan@-Mrshp g hyscaifiorenierhalagiapisa eslslicarpekidie iom with
. agradient of mg‘tb‘)c/%e chloride to 4% methanol/methylene chloride ) 10
“?5‘?% it e 1@?6- -(2-Methoxyethyl)-1H-pyrazole-4-carboxylic acid
(5- acetylamino-adamantan-2-yl)-amide as an off-white solid (174 mg,
50%). ES-HRMS mle calcd for C19H27C1N403 (M+H+) 395.1842, found
395.1845. Step 6: trans-2'-(2-MetQoxygeth l@ -[1,3"]bipyrazoly.
4'-carboxylic acid(5_ 15 acetylamotadafirantancisyl-amide To a solution
of trans-5-chloro-1-(2-methoxy [)-]H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-ylMap g 16 mg, 0.300 mmol) and pyrazole
(61 mg, 0.90 mmol) in N-methyJpyrolidinone (1.5 mL) was added aqueous
sodium hydroxide (0.100 mLﬂ).ZO mmol, 50% w/w). The solution was
heated to 120C in a preheatgd oil bath for 20 12h. The solution was
cooled to room temperature and quenched with water (1 mL) and
agueous NH4C1 (1 mL). Since no precipitation occurred, the aqueous

sRBasenas-exiazted withpathyiens ghigride (2 x 50 mL). The organic

extracts were combined, dried over anhydrous Na2SO4, filtered and .
Tearicdiicned W dasins weRHbAinG (Z200E) 45 e mBwnd) drcdxnriNipmfpeat 0 C
inRIPEHeChMRS PHF R BYJeQld DBRGHY OMARRH AP BYMOR SUWCPHAD, gel4eting) drop-

with 5% methanol/methylene chloride) to rovigle trans-2'-(2-
wise over 20 minutes. The feaction was thén allowed to warm to room temperature and

stir for 40 minutes and then heated to 45°C in a preheated oil bath for 12 hours. The
reaction was then cooled to room temperature and concentrated to remove the ethanol.
The remaining aqueous layer was extracted with methylene chloride (2 x 100 mL) and
diethyl ether (2 x 100 mL). The organic layers were combined and dried over anhydrous
Na,SOy, filtered and concentrated to provide (2-methoxyethyl)-hydrazine as colorless oil
(2.35 g, 61%).

Step 2: Preparation of 1-(2-methoxyethyl)-5-trifluoromethyl-/ H-pyrazole-4-carboxylic
acid ethyl ester

To a solution of (2-methoxyethyl)-hydrazine (0.104, 1.15 mmol) in ethanol (2 mL) was
added ethyl 3-N,N-dimethylamino-2-trifluoroacetylacrylate (Intermediate 4, 0.261 mg,
1.09 mmol). The resultant solution was micro waved at 160°C for 0.5h. The reaction

was cooled to room temperature and concentrated to remove the ethanol. The residue
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methoxyethyl)-2'H-[ 1,3' ]bipyrazolyl-4'-carboxylic
acid(5-acetylamino-adamantan-2-yl- amide as a white solid (77 mg, 60%).
In some instances the residual NMP was removed via heating to 100C
under high vacuum or by dissolving the residue in ethyl acetate, rinsing
with water, drying over anhydrous Na23S@3: filtering and concentrating in

vacuo. 30 ES-HRMS mle_calcd for C22H3qN603 5M+H+) 427.2452, foun% .
was disspdved ﬁkglﬁ%hélef@ ﬁ}élﬁggde (50 mL) and washed with water (20 mL) and brine

( lﬁ' 1[2?:}62 -‘Metbexatatiaxy)-ethydk2d-bit3biplyazoN kA Gatiieegicaadidofrentrated
. roxyadamantan-2-yl)-amide 35-137-0H / "OH N, N"'N~\. 0 |.. .

e R L1 O SON S5 T Pra o R g eyiie acid
cthytleazin€@860haty @26 @40 niwi 610 wishliweshardBmUjuater@uinfication.

an ice-water bath was added 1-(2-bromoethoxy)-2-methoxyethane (13.6

mL, 0.100 5 mol) drop-wise over 20 minutes. The reaction was then
Stifotvdticaietiom ab kd@rmedonysthilld andhsiofoe B yhiitpyrasdetdeeprboxylic

hHgated to 40C in a preheated oil bath for 12 hours. The reaction was then

cooled to room temperature and concentrated to remove the ethanol. The

Tretraiiiey adleCusriberyedy Bxtraatoarams fhethianeaeniertieabox 1o acid
e@Rfdisthyleiher (209 2080MLh FReMFERTIGIRY AR Water¢SmPined aitthied

.dried over 10 anh drous1 Na2S04, filtered and concentrated to provide
lighipmn bR etion]3-&tylt AaRRzind & AHERJEIR SiftTH2%'g a8dpy: for
28 teRi 2hénAtBinsidt{2n(d-4n ethexyetiexyrdihildd Dyrazole-¢-eathaxyie

acid ethyl ester. 15 To a solution. of [2-(2-methoxyethaxy)-ethyl]-hydrazine
TP ARG B B R L 5 S A 010 R daceotd BT PFRE
reathisi{gtindtyrecthylexe)cyahwitdcatatey (Ed 8ldoB3dea8 mpsah L ThEhschutibined
ot gnsicb %%;[ %‘%"ét%%fé“&‘éé‘dao%re %‘Eﬁ‘t&gog ! %%9%)%% gl%’ chbc%tﬁarg%ff?z vacuo to

45 cooled to room tempera ure and concertrated to remove the ethanol.

phedeekithimethexyethyl)-5-trifluoromethyl- / H-pyrazole-4-carboxylic acid as a orange
oil (0.183 g, 71%), which was used without further purification. Mass spectrum: m/z:

239.0 (M+1).

Step 4: Preparation of trans-1-(2-Methoxyethyl)-5-trifluoromethyl-/ H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide
1-(2-Methoxyethyl)-5-trifluoromethyl-/ H-pyrazole-4-carboxylic acid (0.180 g, 0.756
mmol) was dissolved in a mixture of dry methylene chloride (4 mL) and dry N,N-
dimethylformamide (1 mL). To the solution was added diisopropylethylamine (1.1 mL,
6.31 mmol) and O-(N-succinimidyl)—1,i,3,3-tetramethyluronium tetrafluoroborate (0.280
g, 0.93 mmol). The solution was allowed to stir at room temperature for 3h after which
an aliquot was analyzed by LC-MS, showing complete conversion to the activated ester.
Then trans-4-amino-adamantan-1-ol hydrochloric acid (Intermediate 2, 0.160 g, 0.785
mmol) was added. The solution was allowed to stir for 24h, after which the réaction was
quenched with water (20 mL). The aqueous layer was extracted with methylene chloride
(2 x 50 mL). The organic extracts were combined and washed with water (2 x 20 mL)
and brine (20 mL), dried over anhydrous MgSQy, filtered and concentrated in vacuo to
provide the crude material as an orange oil. The crude material was purified by column
chromatography on silica gel (eluting with a gradient of methylene chloride to 5% to

10% methanol/ethyl aceate) providing trans-1-(2-methoxyethyl)-5-trifluoromethyl-/ H-
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dissolved in methylene chloride (-100 mL) and washed with water (20 mL)

and brine 20 (10 mL). The organic layer was dried over anhydrous

Na?S04, filtered and concentrated in vacuo to provide

5-amino-1-[2-(2-methoxyethoxy)-ethyl]-]H-pyrazole-4-carboxylic acid ethyl

ester (10.38 g, 99%) as an orange oil, whiéh was used without further

purification. Mass spectrum: m/z: 258.0 (_N1+1). 25 Step 3: . )
PBAlerb IRy as k(TR RERAT IR0l cARuds ok ik s efidtHf-07 3¢,
2SS EROFRNIXIWR ehibdopynitiler(RonbvieaS mmabeantyeous). 1662.

cuprous chloride (6.54 g, 66.1 mmol) and anhydrous acetonitrile (80 mL)

was added 5-amino-I-[2-(2-

methoxyethoxy)-ethyl]-]H-pyrazole-4-carboxylic acid ethyl ester (10.38 g,

40.3 [) 30 over 10 minutes at O T. The reaction mixture was stirred at
Ei’@dﬂ?Tﬁ erature for Ih, - 138 then at 70C for 2h. The mixture was then
trems\20 (2-MethdeyotiaiRtH 4bS \ibipechzoly b iHyaritoxylicdd (feacet F@hino-
a§45 glet).l;I'T%(_a fouequs phase was extracted with methylene chloride (3 x

%B’mnl_?. d combined organic extracts were combined, dried over
anhydrous Na2S04, filtered and concentrated in vacuo to provide the

crude material 5 as an oil. The product wag purifigd by column
chromatography on silica gel (el ing|yl a%te/hexanes, using a

gradient of 1:3 to 1:0) to provide 3-ChQuAIfZZ(2n
methoxyethoxy)-ethyl]-]H-pyrazgle-4-carboxylic Heid ethyl ester as a light
yellow oil (3.43 g, 30%). Mé‘éfN Q :m/z: 277.0 (M+1). 10 Step 4:
5-Chloro-I-[2-(2-methoxyethoxy)-ethyd]-A H-pyrazole-4-carboxylic acid To a
solution of 5-chloro-I-[2-(2-m@&thoxyethoxy)-ethyl]-IH-pyrazole-4-carboxylic
acid ethyl ester (3.43 g, 1239 mmoi) in methanol (12 mL) and water (12
mL) was added lithium hydroxide (415 mg, 17.3 mmol). The reaction
mixture was stirred at reflux for 3h, and then the solution was

SQnge@[mglg%g;g%gzﬂ{gssure to remove the 15 methanol The
resi

eSidue was then acidified carefully with 6.0 N aqueous HCI. The resulting
TrRista tipasoskydrasasymaneiALEn S 2t stlac @)L §thrRalddatbikyat 0 °C
REPRIC RXIEACIRIURES shiRd PuabARhY MRt Nadhid (ikeyes a00 mol) drop-

concentrated in vacug to provide
VESEHSS AR TS b SIS - By R PG - M AR B AP RE e TapsEegre and
strhite 20ligli(R165 £hdBhYn) hddasktspeCCuma pritieadd 0i(Math).f20 1Stepubs. The

%%Qf‘d%?ﬂ'%&" S S e e S L A ARG 8RNI R Ehanol.
The remaining aqueous layer was extracted with methylene chloride (2 x 100 mL) and
diethyl ether (2 x 100 mL). The organic layers were combined and dried over anhydrous
Na,SOs, filtered and concentrated to provide (2-methoxyethyl)-hydrazine as a colorless
oil (8.0 g, 50%).

Step 2: 5-Amino-1-(2-methoxyethyl)-1 H-pyrazole-4-carboxylic acid ethyl ester

To a solution of (2-methoxyethyl)-hydrazine (9.0 g, 99.9 mmol) in ethanol (170 mL) was
added ethyl(ethoxymethylene)cyano acetate (14.36 g, 84.9 mmol). The solution was
heated to reflux in a preheated oil bath (90°C) for 24h. The reaction was cooled to room
temperature and concentrated to remove the ethanol. The residue was dissolved in |
methylene chloride (~100 mL) and washed with water (10 mL) and brine (10 mL). The
organic layer was dried over anhydrous Na,SOy, filtered and concentrated in vacuo to

provide 5-amino-1-(2-methoxyethyl)-1H-pyrazole-4 carboxylic acid ethyl ester (17.8 g,
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hydroxy-adamantan-2-yl)-amide .
5-Chloro-I-[2-(2-methoxyethoxy)-ethyl]-]H-pyrazole-4-carboxylic acid (497
mg, 2.00 mmol) was dissolved in a mixture of dry methylene chloride (2
ml-) and dry NN 25 dimethylformamide (&%m). To the solution was added
N,N-diisopropylethylamine (2.8 mL, 16.0"'mmol) and

o8NSy 98&%@'%2&?1&& %é@&@ﬁ&%@é’#dfﬁi%m%ﬂmr%%@?e&%:rﬂ%:
2.40 mmol). The solution was allowed to stir‘at room temperattre for 3h

2:#Er(Mrhich an aliquot was analyzed by LC-MS, showing complete
conversion to the activated ester. Then trans-4-amino-adamantan-I-ol
hydrochloric acid (Intermediate 2, 489 mg, 30 2.40 mmol) was added. The
solution was allowed to stir for 24h, after which the reaction was

swwﬁcFe@hmtrﬁwgza%ga%ﬁye)hy)m?f%ﬁ@z@é%maﬁﬁta@m@%yjt&bter .
methylene chlori x 50 mL). rganic extracts were combined a 3
T SRR A S SO ) e i LTESE I D SUP R B (13:53
g NBBESOdmblhesed ang doncaptiaiddiie (VaCunlipwouittiedifechicte Imaterial.

The crude rial was purified by.column,35 chromatggr on silica
Rt B ot A S R e nn e Y £clbager 10
minsthand(Ethylacstatepproiktingwas stirred at room temperature for ‘lh, t}‘.len at
7?‘@‘&5 Al e et g Uik R¥a29l6:4-6af B%Yég?&%ﬁmy into

5- ;ydroxy-adamantan-2 yl) amide as a whit e solid (460 mg~58%).

6 PN RIS IS B0 18r)C 1DRI 28 PNSDIRERWR P BB EGATitHonedylene chloride

($R84BA1.)0 PR Gnbined organic extracts were combined, dried over anhydrous
trans-2'-[2-(2-Methoxyethoxy)-ethyl]-2'H-[1,3']bipyrazolyl-4'-carboxylic acid
N@Sf% a?f%ﬁ?é‘ﬁ@ﬂ%}- Jé<qo1q BENIflstyy crude material as a green oil.

Tﬁecgk}lfwk&ﬁcl-Waé'ﬁ@iﬂ@@’@}*&mﬁnﬁm%ﬁt@gﬁﬁ@%ﬂs@ﬁé@%&yl@l@ﬁi@ with ethyl
(5-hydroxy-adamantan-2-yi)-a di 0. mg, 0.500 l) and pyrazole
SRS, B AL Ry o R e oL A R bt
1 Hoghnumoydroxitlex(Qi2 @0id @thill estefSmniigh 5% tow/vd). (B13¢ goltion \iasss
S he%?rtuegrtx?n/lzz%ép {:;M)ff eated oil bath for 24h. The solution was cooled
R& toom empeérature and quenched with water (2 mL) and aqueous
NH4C1(2 mL). Since no precipitation occurred, the aqueous phase was

septiacieg it mesylens dlarile @ 5 0.BIL) His argROiG prracts were

combined, dried over anhydrous Na2S04, filtered and concentrated in

Toacdwinn dfeathtp o1 boe Tethaxverhpve Bxprse At carhexylisarfae iyl ester
(SITIBeddyy Gatm Qrpﬁfélﬁhﬁ_tﬁqmpﬁhﬁ' e 0ed A ehReaWilNE Githium
methanol/methylene chloride) to provide trans-2'-[2-(2-
hyfieanbiyehid:g)28ithymoaot-| The fsasiven sRr AT Aot ux for 3h, and
ther Eydsorgamaniaitedtidiedriiderasdueal plesa it ¢ ddhong tR6HIthanol. The
rels;l ﬁ'e_l \%Ie\l/é%h@r{eacg l%%i%%r%ﬁ@sv%ﬁks% N aqueous HCL The resulting mixture was
extracted with methylene chloride (3 x 50 mL). The combined organic extracts were
dried over anhydrous Na,SO,, filtered and concentrated in vacuo to provide 5-chloro-1-
(2-methoxyethyl)-1H-pyrazole-4-carboxylic acid as a white solid (6.93 g, 92%). Mass

spectrum: m/z: 205.3 (M+1).

Step 5: trans-5-Chloro-1-(2-methoxyethyl)- I H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide

5-Chloro-1-(2-methoxyethyl)-/ H-pyrazole-4-carboxylic acid (178 mg, 0.870 mmol) was
dissolved in a mixture of dry methylene chloride (1 mL) and dry N,N-
dimethylformamide (3.5 mL). To the solution was added N,N-diisopropylethylamine
(1.21 mL, 7.00 mmol) and O-(N-succinimidyl)-1,1,3,3-tetramethyluronium
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(M+H+) 430.2449, found 430.2449. 20 Example 77
trans-1-(2-tert-Butoxyethyl)-5-trrfluoromethyl-IH-pyrazole-4-carboxylic acid
(5- hydroxy-adamantan-2-yl)-amide O H N 7,,OH N,N CF3Fi VO 25 Step
1 2-(2-Bromoethoxy)-2-methy|propane a high pressure flask with stir
bar was added 2-bromoethanol (14.1 m OO mmol), methylene chloride

ﬁ%ﬁ%ﬁ&%%@@ %@@@@M&ﬁ%&%&ﬂh}oﬁ bedlagkwassoaed rdem

Cina dry ice/acefone bath. In a separate flask cooled to -78C was
L%W%@@Q A after Ry IBRGRENE (W AN Y 1D HetiyiprEpRiRg fagp lete
cdhearagdesdp thellask captaming p-idd-N- Uérﬁﬁlﬂﬁﬁzﬁhaﬁﬁtatﬁ uuge)f&feéﬁlande

this bromoethanot, tuc flask was seated ﬁnd strred 3 rQo,.. mper2,.....

(RS ASoR P2 1500 Ry e ACithe WEaHo HHETH ek sigaved t
stapenediaatecargittyhpoeuetbintoaa @&Iﬂéatﬁduaﬂmms @odinin). The aqueous

bicarbonate soI tio er.was extracte
a%?étWﬂlse?fg%ﬁfg Eé’??&@f%c ?mr ]ﬁiegy ane (5}1‘1)550’1‘1ﬁ I?)r s %)r(g%ﬁlsc’: were
céayﬁr&&vémdmaehiych‘nesil@wﬁ(hnﬁ&u&redumsbdwmmﬂatémiﬂmwt@pobvide
ISR AR GRS B gy o i
g@cﬂm@ng)wmazad@m@ﬁ@hﬁ}hyé@ee(g@@th%mﬁﬁhﬁyw @maﬁbln(ﬂ@ﬂorlde )

prOb M HOSAR ARHESTY ?—@-Jﬁ@mo‘ﬁ’ 1‘?}‘11519911 azole-4-carboxylic acid (5-
2-(2- bromoethoxy) -2-methylpropane {12.1 mL, 0.075_mot) E}§ wise over

a%yhama@@dmn@a&w@wag%éhamfﬁé@t@mméw FiperattiieM
nfERH foF & prinites,andihanheaterkio 4QGnkn predisated oil bath for 4

15 hours. The reaction was then cooled to room temperature and
concentrated to remove the ethanol. To the flask was added water (20

Sﬁ-a;us aﬁdﬁh@ aQuUBRUS lRYER RS BXIastRedpyitrotie iyt ethery(® adiaBmL).
acew 0 aong%zlia %tsal\{\_/sr%%%ngmed and dried over anhydrous

To a solution of frans-5-chloro-1-(2-methoxyethyl)- 1 H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide (116 mg, 0.300 mmol) and pyrazole (61 mg, 0.90
mmol) in N-methylpyrolidinone (1.5 mL) was added aqueous sodium hydroxide (0.100
mL, 1.20 mmol, 50% w/w). The solution was heated to 120°C in a preheated oil bath for
12h. The solution was cooled to room temperature and quenched with water (1 mL) and
aqueous NH4Cl (1 mL). Since no precipitation occurred, the aqueous phase was
extracted with methylene chloride (2 x 50 mL). The organic extracts were combined,
dried over anhydrous Na,SQy, filtered and concentrated in vacuo with heating (~100°C)
to remove excess NMP. The product was purified by column chromatography on silica
gel (eluting with 5% methanol/methylene chloride) to provide trans-2’-(2-
methoxyethyl)-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid(5-acetylamino-adamantan-2-yl-
amide as a white solid (77 mg, 60%). In some instances the residual NMP was removed
via heating to 100°C under high vacuum or by dissolving the residue in ethyl acetate,

rinsing with water, drying over anhydrous Na,SO,, filtering and concentrating in vacuo.

ES-HRMS m/e calcd for C2oH3oNeOs (M+H") 427.2452, found 427.2451.

Example 76
trans-2’-[2-(2-Methoxyethoxy)-ethyl]-2’ H-[1,3’]bipryazolyl-4’-carboxylic acid (5-
hydroxyadamantan-2-yl)-amide
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Na2S04, filtered and concentrated to provide :
(2-tent-butoxyethyl)-hydrazine as a colorless oil (6.05 g, 61%). 20 Step 3:
I-(2-tent-Butoxyethyl)-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid ethyl
ester To a solution of (2-teri-butoxyethyl}-§1y_drazine (260 mg, 1.96 mmol)
in ethanol (4 mL) was added ethyl
3-N,N-dimethylamino-2-trifluoroacetylacrylate,(Intermediate 4, 400 mg, 25
1.67 mmol). The solution was heatgd tej reflidx inja preheated oil bath
(90C) for 24h. The reaction was co ed &@perature and
concentrated to remove the ethdn®. The residue was dissolved in
methylene chloride (50 mL) anrt‘iwasmd’ ith water (20 mL) and brine (10
mL). The organic layer was,drisyover‘ ydrous Na2S04, filtered and
concentrated in vacuo to gtovide 1-(2-ten-butoxyethyl)-5-trifluoromethyl-IH
30 pyrazole-4-carboxylic asid-&thyl ester (620 mg, >99%) as an orange oil,
which was used without further purification. Mass spectrum: ni'z: 309.2
Star-0y. @té%jM_ethoxyethoxy)-ethyl]?hydrazme

T&-z(l%aﬁmo? %%y&ﬁ%&%ﬁ&gg&%@t[ﬁdrmrﬁ@? I&rﬁjq@rsmlwg(; @@En]ig a0°C

. solution of 1-(2-ten- utoxyet -5-triflugrome Yyl-In-pyrazoie-4- XYIC

SRS Bl DS TG TR L% (AL D100

il Hvepsvasel edeitbiunmiddds. Nyteaeéseit vmgh2ntativwel) +J hemneactionm
mixture was stirre reflux for 4h,.and then the.solution was .

TS CHAGH (LU HHOLIRS DS Em v e MBS eyl b for 12

heesidEwvaadhen weidifiedocateduidyrogth €0dragueons ¢4GtcTnaed saltirgove the

et&%&ﬁefﬁ@%ﬁéfﬁ%%@%«&%ﬁmg@@yls&ee%ygéégf V@ag Sﬁg{ﬂ}?)enz Qﬁls%quo&a%g 100

organic extracts we dried over anhydrous Na2 Iitered an

- miorieeniietiad rheacda tprovide Th¢zresnic layers were ‘combined and dried over

a%g%?%%tmé%s@wﬁﬁgwm%ﬁé&w&é@l@'ﬂf&@ﬁ@f@’-@—ﬁ@&)@ﬁ@tﬁ%Qﬁi—'ethyl]-

( %), which was used without further purification. Step 5:
hydspzing asta isHARA B G e r8aTetnyl-IH-pyrazole-4-carboxylic acid

(5- 10 hydroxy-adamantan-2-yl)-amide

1-(2-tent-Butox ethyj,)-5-trifluoromethyl-{§- razole-4-carboxylic acid (_4?25
SifRy 21 STTHARGH WA RELBRRE PR LR Ry ARGl e e (g Sty
egiek) and dry N,N- dimethylformamide (6 mL). To the solution was added

N,N-diiso ronﬁﬂ_e yla ine%é}.l. N 1ﬁrl mmcf)llq iédo .
T?J?(f\?-gﬁi&% N |1p |d§;¥fe£ﬂﬁ}§] elral ZﬁL%}Vu (g ﬁirrﬁz efr I'ud%’o%%?a]iréni@(gh%thand
(Thopld). 82asaudd)l Sthplcthetiomerhsletiowsterstiat (@dmaeiPeratmeiorThe
so%nti%fllle\gfas heated to reflux in a preheated oil bath (90°C) for 24h. The reaction was
cooled to room temperature and concentrated to remove the ethanol. The residue was
dissolved in methylene chloride (~100 mL) and washed with water (20 mL) and brine
(10 mL). The organic layer was dried over anhydrous Na,SQOy, filtered and concentrated
in vacuo to provide 5-amino-1-[2-(2-methoxyethoxy)-ethyl]-1H-pyrazole-4-carboxylic
acid ethyl ester (10.38 g, 99%) as an orange oil, which was used without further
purification. Mass spectrum: m/z: 258.0 (M+1).

Step 3: 5-Chloro-1-[2-(2-methoxyethoxy)-ethyl]-/H-pyrazole-4-carboxylic acid ethyl
ester

To a mixture of 7-butyl nitrite (8.5 mL, 64.5 mrhol), anhydrous cuprous chloride (6.54 g,
66.1 mmol) and anhydrous acetonitrile (80 mL) was added 5-amino-1-[2-(2-
methoxyethoxy)-ethyl]-/ H-pyrazole-4-carboxylic acid ethyl ester (10.38 g, 40.3 mmol)

over 10 minutes at 0 °C. The reaction mixture was stirred at room temperature for 1h,



10

15

20

25

30

which an aliquot was analyzed by LC-MS, showing complete conversian
to the activated ester. Then trans-4-amino-adamantan-1-olhydrochloride
(Intermediate 2, 370 mg, 1.82 mmol) was added. The solution was
allowed to stir for 24h, after which the reaction was quenched with water
(20 mL). The aqueous layer was extractdddvith methylene chloride 20 (2 x

50 o ic extracts were combined and washed with water (2 x
O 0T EAe 156 T e JUER B Ao N SSeAIHes daapgpred
camfickntrate 0N agueots }@m\(miemme.cﬁmmataréqiha&h%w@rah&%@ﬁakh
ifj hr raphy. on silica.gel (eluting with a_ . )

T T g el i e, area
orplGHdEY AN rafilar¢d-todicbntonymthg xS driflo ooqmatidyl t125crude material

- -4 iC.ACk - - ntan-2-vD-amide a .
LT R RO SRR TS 15
vt fhMfeEvhEw Ry Wistharierdiony o113 to bfdviderthaddesiveldro-1-[2-(2-

oL S Yl

C21H30F1N303 (M+H")
qrﬁ%i&@MMﬁWﬂW%{%@]@iMﬁ%blyM-‘carboxylic acid
(5-hydroxy- adamantan-2-yi)-amide 142 OH N'N N N- o Step 1:
razinecarbgxylic.acid ter-butyl ester To a solution of tert-butyl =~
S e‘i‘l‘ti’g‘g;/i SRR fSHbV%béI?ﬁEYTi?@]ﬁiérf%Wl&aa}éb
Tanhydroos ofdgridsioni $iatentBdX g)thocly1@wr0psphsiaciatacetihagidic acid
' a ted to.reflux in a ated oil bath (-85C) for Ih. The
o s Eobten T I B L AR 0l pcdec
Iitpaemichitiisrodii e h§ drgzilkdanbmlyliTheitk tetiobutykestew assaindite sefidx for
3}(,12%19 %g%%)scgﬂﬁ‘ﬁﬁ W%&%n&%dﬁ{nﬁé‘ -lfllé'ec}grgstgpr Zéo Temove %16
N'-Isopropylidene-N-(3-methoxypropyl)-hydrazinecarboxylic acid tert-butyl
ol. The residue was then acidified carefully with 6.0 N aquecus HCL The
resulting mixture was extracted with methylene chloride (3 x 50 mL). The combined
organic extracts were dried over anhydrous Na,SO,, filtered and concentrated in vacuo to
provide 5-chloro-1-[2-(2-methoxyethoxy)-ethyl]-/ H-pyrazole-4-carboxylic acid as a
white solid (2.65 g, 86%). Mass spectrum: m/z: 249.0 (M+1).

Step 5: trans-5-Chloro-1-[2-(methoxyethoxy)-ethyl]-/ H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide o
5-Chloro-1-[2-(2-methoxyethoxy)-ethyl]-/ H-pyrazole-4-carboxylic acid (497 mg, 2.00
mmol) was dissolved in a mixture of dry methylene chloride (2 mL) and dry N,N-
dimethylformamide (8 mL). To the solution was added N,N-diisopropylethylamine (2.8
mL, 16.0 mmol) and O-(N-succinimidyl)-1,1,3,3-tetramethyluronium tetrafluoroborate
(722 mg, 2.40 mmol). The solution was allowed to stir at room temperature for 3h after
which an aliquot was analyzed by LC-MS, showing complete conversion to the activated
ester. Then frans-4-amino-adamantan-1-ol hydrochloric acid (Intermediate 2, 489 mg,

2.40 mmol) was added. The solution was allowed to stir for 24h, after which the reaction

- was quenched with water (20 mL). The aqueous layer was extracted with methylene

chloride (2 x 50 mL). The organic extracts were combined and washed with water 2x
20 mL) and brine (20 mL), dried over anhydrous Na,SQ,, filtered and concentrated in
vacuo to provide the crude material. The crude material was purified by column

chromatography on silica gel (eluting with a gradient of ethyl acetate to 5% and then to
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To a solution of hydrazinecarboxylic acid tert-butyl ester (4.67 g, 27.16
mmol) in toluene (90 mL) was added pulverized potassium hydroxide
(1.98 g, 35.3 mmol) and 15 tetrabutylammonium hydrogensulfate (904
mg, 2.72 mmol). The solution was heat %éo 50C in a preheated oil bath

and 1-bromo-3-methoxypropane (3.67 mL, 32.6 mmol) was added

1(S’&PH{%%‘EQ%‘?&/V‘EEQQ%S%oﬁilﬁnioi}w%%‘-’%ﬁ%o%@f' EHE%H&?&ED%%J(B 1]-1H-

The solution was cooled to roonTtemperature anc V\—/ashed with water (3 X
pYBRoRRtd-citosdiomsie fayadivay stamaltanhe Bigtpidadyer Wk gebg (460 mg,
595! aRhMIOLS Magnesi i RipleROdIterRd NdoroneeNtaiad 39¥agu0.

to provide N'-isopropylidene-N-(3-methoxypropyl)- hydrazinecarboxylic

acid tert-butyl ester as a viscous oil (6.49 g, 98%), which was used
Switlsoutderthe purificationyddass spesUmANTIZ 3 285 ¢riibhl) 4Stepbdxylic acid

-Methoxypropyl)-hydrazine dihydrochioric acid 25 To a solution of
(ﬁx’\éﬁﬁlﬁfﬂmﬁ%gﬁ\%@ﬁfﬁmypropyl)-hydrazinecarboxylic acid tert- butyl
Testes](hid ¢f, 26HonoriefRiMmiethakyetiax grarh(BP k) wa kddledrBo@Nic acid

drochloric acid (22 mL). T tion eated to reflux (-80CHin a
R G PR e et S RS e e 15
manmd)donéentthygplyimolaiiuento( Fenho et dettanydeofuredinoisoxide (0.200

mfa4s F%W%Su%lﬁe dff{é'%‘&ﬂﬁc@%m&xéﬁ%ﬂ%"%‘ﬂ%%%wd oil bath for

removed via concentrating in vacua (this was repeated 2 additional times

244 Thernliing (EunsemiokypiopyhteRieasieE and aveesisavakiaypeps2gnl) and
a RS9 yENow;aticky spldpnhich wRsYSeAIRULINIREEe was
purification. Step 4: 5-Amino-I-(3-methoxypropyl)-]H-pyrazole-4-carboxylic
e%aat%%‘wééf@%%eac&ﬂﬂﬁsﬁ ¥ Gl mkthokYpRIgINhEHFasing ere combined,
&d&h%ﬁrméi&aﬁmm %é@gﬁk@ﬁ%ﬁ@ﬁma@ﬁ@&%@@t&@@1oo°c>
mmol) in etha 8 mL) was added et oxymethylene)cyano .
OEBHENS £330 D o TBTH S KON L BB 6 TrRR i fraghy on sili
gdireheate dvitih Ba{@adinm2diylchee htatdinowas ddeledio 2662 2-
t erature an G to remove,the ethanol. Tt idue w.
R Oy BT CrRER LU ) G A e ggenar
2+ylk-priide eganidddyer eibE 4dring, G680 arbydiBAd Naz3Bk dffee fed BndsOq

0§ORESIBIeLLn KaguUR PrRIGde S-amino-L-
(3-méthoxypropyl)-IH-pyrazole-4-carboxylic acid ethyl ester (5.01 g, 96%)

as a orange oil, which was used without further purification. Mass
ESRRpIeITy miz: 228.4 (M+1), 15 Step 5: ,
5-Chloro-I-(3-methox pr@op [)-1H-pyrazole-4-carboxylic acid ethyl ester To

trapikaifréent BUE YD -metHIO MBI I Hyrazatels-¢: agid G-
hedhykesi@amantan-2-yl)-amide

QA H
s
A\ =

N. H
HN CF,
>r°

Step 1: 2-(2-Bromoethoxy)-2-methylpropane

~ methylene chloride (35 mL) and concentrated sulfuric acid (I mL). The flask was cooled

to -78°C in a dry ice/acetone bath. In a separate flask cooled to -78°C was condensed 2- |
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(5.22 g, 23,0 mmol) in dry acetonitrile (46 mL) was added anhydrous
cuprous chloride (3,73 g, 37.7 mmol) and acetic acid (2.6 mL, 46.0
mmol), The mixture was cooled to OC in an ice-water bath after which
ten-butyl nitrite (4.9 mL, 36.8 mmol) wa: ded 20 over 10 minutes. The
solution was allowed to warm to room t erature and stir for 4h. To the

mgglyé@l? g\%ﬁ‘g‘ @%@Mg %Qﬁm%%%p k%'é: tﬁgﬁdaﬁ%gd’%}hg Iﬁ%sk containing

ayer was éxtracte lylene chloride (2 x 100 mL), The '
2-rgamiethayets Wes élednvisineehledricd sVsedahyrrous ot s iRrASh. At this

rffitetgd ANg GRRCARIAE RwaGH] 1B pIQyidedhe whndermatatialyddepened and

product was purified by column chromatography on silica gel 25 Selutlng
cwﬁql@xwlg @gf@/ﬁég@qgg’d f_cﬂ_l,)egyﬁlsggixagx bicarbonate solution (100 mL). The

aquehnaskfIvmeathexyeroRyi-HitPyEae ARt rox wicnicid eimd-estar(1 x 50
1.71 g, 30%),as an orange oil, Mass spectrum: m/z: 247. _§M+I ) atteepﬁ?t:ered

Je B (A AHTR ST EpS RIS r 7516 OV ERPABXS TR
ariDidtieBnBited idopeni-(E Methbromoe idxH2pyanglprdpaackyticladids oil (35 g,
9 | ester (1.71 g, 7.0 mmol) in methanol (7 mL) and water (7 mL) was
added lithium hydroxide (235 mg, 9.8 mmol). The reaction mixture was
stirred at reflux for 3h, and then the solution was concentrated under

deiced pressur ( \é% the methanol. The residue was then acidified
Sé%refu?%%ﬁ@(%&%&?ﬂo s HC g]The resulting mixture was 35 extracted .
Tovitatwsion iy ériaiden@neisomtd (3he eBmbinzimeddnietbsmal e at 0°C

in 340l ovah SHVMALSINa 2RO KI5 and-aRnsRIPEALSd 2 ALV 1975
provide 5-chloro-I- é?a-methox'\)//[propyl);lH-p razole-4-carboxyho acid as an

MSRARPSBINE PYSY IEEYESS- MASIGsEeh A then Vs ip IS Higpem

teliPReabric Rl Qri-Srmethxypranyhethoytareleodcardpretineadil bath for 4
(5-hydrox- adamantan-2-yl)-amjde

hets | SRS A R I PO RS R SO PR ST RS EABB ) SRR (BBIG Hig remove the

etBadB ImTothevskdiesoddddd vat enigdQralof dry thetaylene tijarides@8xited with
and dry N,N- dimethylformamide (9 mL). To the soJution was added NN-d

o TR B ek WSS atR A es i arous

N1, 33 éiitarne tnd wanvientraettaf porobbr i2ere(@2ntniy e hy5-hydrehinFhe a

oS Hgg(g%ﬂvass@lgv%q%t' stir at room temperature for 3h after which an
aliquot was analyzed by LC-MS, showing complete conversion to the

activated ester. Then trans-4-amino-adamantan-I-ol hydrochloric acid
s@Ptﬁf mediase B.R06,M8y PsAHMIBRIMMRS Redad IR SOlHiOBWAS acid ethyl
eSfilelrowed to stir for 24h, after which the reaction
To a solution of (2-zert-butoxyethyl)-hydrazine (260 mg, 1.96 mmol) in ethanol (4 mL)
was added ethyl 3-N,N-dimethylamino-2-trifluoroacetylacrylate (Intermediate 4, 400 mg,
1.67 mmol). The solution was heated to reflux in a preheated oil bath (90°C) for 24h.
The reaction was cooled to room temperature and concentrated to remove the ethanol.
The residue was dissolved in methylene chloride (50 mL) and washed with water (20
mL) and brine (10 mL). The organic layer was dried over anhydrous Na;SOy, filtered
and concentrated in vacuo to provide 1-(2-tert-butoxyethyl)-5-trifluoromethyl-7H-
pyrazole-4-carboxylic acid ethyl ester (620 mg, >99%) as an orange oil, which was used

without further purification. Mass spectrum: m/z: 309.2 (M+1).

Step 4: 1-(2-tert-Butoxyethyl)-5-trifluoromethyl-/ H-pyrazole-4-carboxylic acid
To a solution of 1-(2-tert-butoxyethyl)-5-trifluoromethyl- 1 H-pyrazole-4-carboxylic acid
ethyl ester (620 mg, 2.0 mmol) in methanol (2 mL) and water (2 mL) was added lithium
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15 was quenched with water (20 niL). The aqueous layer was extracted
with methylene chloride (2 x 50 mL). The organic extracts were combined
and washed with water (2 x 20 mL) and brine (20 mL), dried over
anhydrous Na2S04, filtered and concentrated in vacuo to provide the
crude material. The crude material was purified by column

hFMRO RMHANEHIGH Iehtelkiing Wit @ adiedtiabd 3ot for 4h, and then

Lacegate/hexanes to 20 ethyl acetate) providing
(e 4ABIBOBHGIOC LIS RO REFE Py YRS TR (9 KERRBBX YIiE aiRpnol. The

rd@dlydrax asa RN 2ybranide:Re 8 WhitksalidHdb2The r&3%ihe mixture was
ES-HRMS m/e calcd for C18H26C1N303 (M+H") 368,1736, found

eg&_tﬁﬁ;%%ﬁ}gl?%@g@% op _ﬁq_rir_lf)med organic extracts were
dried ey eanQtitods SRASOXY littarid 4bd 2bndydiaxydddamantanpoyiiamiderer:-

To a solytign af. 5-chlorg-1-(3-methoxypropyl)-1H-pyrazple-4-carboxyli
P S BT A A AR e (UG e O e s me:
7ppraxdiel Adangset. 09thomd)rtireNpméibglpyrrolidinone (3.5 mL) was
added sodium hydroxide (87 mg, 2.18 mmol) and water (0.1 mL). The

solution was heated to 120C in a preheated oil bath for 16h. 30 The '
Steoldtioransak CotlocBateapethdmperduseomsthybéHohedanithinebogy hs gcid (5-

h?&g@-‘lld@ﬁiéﬁtwg’%é)(}r%- Since no precipitation occurred, the aqueous

phasé was extracted with methylene chloride (2 x 50 mL). The organic

1 GtraciBweraebmbinddlvereacser HAarsal M2hony krardd @hg me. 151
Mg%&%ﬁ%@@;ﬁ%ﬁ%@&iaﬁmnﬁmuﬁ{pxgﬁ5§$ M?"F?ryTMW-
product was purifie column chromatography an silica el (elutin
RSB TSRty LTI T UG DD R e (2.1
mhethaxypropyihd B-(N3lbipyiazdiyl-41 Gasbexyheasithronium tetrafluoroborate
-hydroxy-adamantan-2-yl).ve 'de 7'a X 108 In some instances.th
ol B TR eh T 58 AR e B o SO PN o aner
whROG I atprdighyaiyradip bl CisEs)singting resigistc c@thsisaoetatde activated
rinsi ith water, drvin 2 ilteri : o
o e e e A aat e 2 370 me. 152
mAB0)2843addemd UBosoRaRn PyesARteved to stir for 24h, after which the reaction was

qiEaRAA WMeRaX o apy)-Fiid-kh R bRiPMRZ Qluk 4 xFatienaGidHyrene chloride
acetylamino-adamantan-2-yi)-amide 10
(2 x 50 mL). The organic extracts were combined and washed with water (2 x 20 mL)
and brine (20 mL), dried over anhydrous Na,SOy, filtered and concentrated in vacuo to
provide the crude material. The crude material was purified by column chromatography
on silica gel (eluting with a gradient of methylene chloride to 5% to 10%
methanol/methylene chloride) providing rrans-1-(2-tert-butoxyethyl)-5-trifluoromethyl-
1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide as a white solid. The
white solid was recrystallized from hot diethyl ether, methylene chloride and methanol
(99/1/0.1) to provide the desired product as a white solid (135 mg, 21%). ES-HRMS m/e

caled for CyHsoFsN3:Os (M+H™) 430.2312, found 430.2314 .

Example 78
trans-2’-(3-Methoxypropyl)-2°H-[1,3’]bipyrazolyl-4-‘carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide



~ 10

15

20

25

30

ONH NNN fJhl- 0 Step 1:
trans-5-Chloro-I-(2-methoxypropyl)-IH-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide 15
5-Ch|oro-1-(2-methoxypropyl)-IH-pyraz_oi sA-carboxylic acid (prepared in
Example 78, Step 6; 190 mg, 0.872 mmol] was dissolved in a mixture of
dry methylene chloride (1 mL) and dry N,N-dj

.4 mL, 8.00 mmol) and
O-(N-succinimidyl)-1,1,3,3- tetramethyTun Fitafidoroborate (290 mg,
0.960 mmol). The solution was ﬂfc&éed 20 to stir at room temperature for
3h after which an aliquot was a"?rq\] Z N\b??.C-MS, showing complete
conversion to the activated ester.JThe ns-N-(4-amino-adamantan-
1-y1)-acetamide (prepared invlj?mple 43, 200 mg, 0.960 mmol) was
added. The solution was all d to stir for 24h, after which the reaction

was quenched with water (20 mL). The aqueous layer was extracted with
methylene chloride (2 x 50 mL). The 25 organic extracts were combined,

<dried qver anh 2S04, filter concentrated in vacuo to
Dfr%e\ﬂd%}ﬁégé%x é&r#}tgﬁcaf%%ggr§8§qrf$§[%rial was purified by column

Tehrephatiogreiplay drsiliearbpsiagel (thg svitld-& gradie i e¢arah(Teralehlddideo])
Wi ﬁ?{aeﬂ‘ﬁiﬂ?&%'@@&%%ﬂ@ﬁﬁxﬁﬁmﬁé)(%%@ B8d 10 drops of glacial acetic acid.

trans-5-chloro-I-(2-methoxypropyl)-1H- pyrazole-4-carboxylic acid _
Ths. sRletARMRODSHAF a2 R DR i2d SHBAP Wit Gbir 156 Tapeplution

Wikt koESo R eRiR RAIGHRH GO ERREHNAEB Mak) 40920ad,
found 409.2002. Stb(f

ep 2:
hyrpReceshORHE R it TR M- P gy PAE By REA (A B Ry 8 Felid MBS pectrum:
magetymmdve=aglamantan-2-yl)-amide To a solution of
5-chloro-I-(2-methoxypropyl)-]H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide (232 mg, 0.57 mmol) and pyrazole

S{E53: m; Rero pytieheMNGrmthlipyroiigiylomy (2 Gmtdrasy Bdded rerr-butyl
esatl%ueous sodium hydroxide (0.300 ml-, 5.68 mmol, 50% w/w). The

solution was heated to 120C in a preheated oil bath for
To a solution of hydrazinecarboxylic acid tert-butyl ester (4.67 g, 27.16 mmol) in toluene

(90 mL) was added pulverized potassium hydroxide (1.98 g, 35.3 mmol) and
tetrabutylammonium hydrogensulfate (904 mg, 2.72 mmol). The solution was heated to
50°C in a preheated oil bath and 1-bromo-3-methoxypropane (3.67 mL, 32.6 mmol) was
added drop-wise over 45 minutes. The solution was then heated to 80°C for 3 h. The
solution was cooled to room temperature and washed with water (3 x 150 mL) until the
water layer was neutral. The organic layer was dried over anhydrous magnesium sulfate,
filtered and concentrated in vacuo to provide N’-isopropylidene-N-(3-methoxypropyl)-
hydrazinecarboxylic acid tert-butyl ester as a viscous oil (6.49 g, 98%), which was used

without further purification. Mass spectrum: m/z: 245.4 (M+1).

Step 3: (3-Methoxypropyl)-hydrazine dihydrochloric acid

To a solution of N’-isopropylidene-N-(3-methoxypropyl)-hydrazinecarboxylic acid rert-
butyl ester (6.49 g, 26.6 mmol) in tetrahydroufuran (50 mL) was added 2.0N
hydrochloric acid (27 mL). The solution was heated to reflux (~80°C) in a preheated oil
bath for 3h. The solution was cooled to room temperature and concentrated in vacuo to
remove the tetrahydrofuran. To the aqueous layer was added toluene (200 mL) and the

water was removed via concentrating in vacuo (this was repeated 2 additional times)
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10 24h. The solution was cooled to room temperature and quenched with
water (1 ml-) and aqueous N114C1 (1 mL). Since no precipitation
occurred, the aqueous phase was extracted with methylene chloride (2 x

50 mL). The organic extracts were comkﬁ?d, dried over anhydrous

Na2S04, filtered and concentrated in vacuto with heating (-100C) to
@ X s rifi . 1e)| A o
P L e sl e
yeé}q'@’rﬁj@j(msgmiﬁ@ﬁ}aﬁ@m&d without further purification.
methoxypropyi)-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid
(5-acetylamino-adamantan-2- yl)-amide as a white solid (170.mg, 69%). In
St€Bfie ARG THePERATEPIONID WP YErRIGetr AP RRYIiaC] ddmEester
waﬁafdﬁgﬁl ofwmmx@mg@gwmaﬂﬁdas@ummm%@@@a@g,rmsm mol)
ith yater, drying over roys.Na2S04, filtering an ncentrating in
a%%f‘é’&é?ﬁ%gﬁ%@ﬁ@ﬁ%&%@@@@%ﬁ%&ﬁzsog,
etfolifethd4 G0 Pletexayambea8iate (3.89 g, 23.0 mmol). The solution was heated to
ans-1-Cyclopropyl-5-trifidasomethyl-1Hspyrazole-4-carboxylic acid
e o R e e R P RS P o
te@y@t@pmncscnmaomémqmomM&mg}arﬂbww@@iénmmémdmén
mf 9&%10%&@@%9'&&5&%‘%@(&9%& MIHSAhERY SEDIOMENIINE was
(12 mL) and dry DMF (3 30 mL), and TSTU (481 mg, 1.6 mmolywas ~
drapddever PREMIDIPENRReD Qnillteserhand| F s nHAWSd td Hheo B de Ak nanino-1-

(3Aieh . 5@?@?&%@@4%3&%)@%%&@8@1@@%@&' @demaeylRla orange
(268 mg, 1.6 mmol, Intermediate 2) was added. After stirring Qvern&ght
o a@m&@%ﬁf@ﬂmmmmuﬂ%&%%eﬁm%m debitsMydp:
was extracted twice with dichloromethane. The combined organic layers
were dried under yacuum. The m mixture was purified by C-18
S o HALE e ARCE PR i B Ao S ROLE G h eser
Taeetoxitrideifvatanioogivetiasthoxypropyl)- 1 H-pyrazole-4-carboxylic acid ethyl ester
-CycCl II-?):,rifl oromethyl- I—({} yrazole- 4-carboxylic acid .
A i o A, e S RS eumpoy siorics
(3CRKE2TFBNBO) MHF @ ROaidOUad 8700 010EXaniphe 8lixture was cooled to
0°C in an ice-water bath after which tert-butyl nitrite (4.9 mL, 36.8 mmol) was added
over 10 minutes. The solution was allowed to warm to room temperature and stir for 4h.
To the solution was carefully added 6.0N hydrochloric acid (20 mL). The aqueous layer
was extracted with methylene chloride (2 x 100 mL). The organic layers were combined,
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo to provide the
crude material. The product was purified by column chromatography on silica gel
(eluting with ethyl acetate/hexanes, 1:1) to provide 5-chloro-1-(3-methoxypropyl)-/H-
pyrazole-4-carboxylic acid ethyl ester (1.71 g, 30%) as an orange oil. Mass spectrum:

m/z: 247.3 (M+1).

Step 6: 5-Chloro-1-(3-methoxypropyl)-/H-pyrazole-4-carboxylic acid

To a solution of 5-chloro-1-(3-methoxypropyl)-1H-pyrazole-4-carboxylic acid ethyl ester
(1.71 g, 7.0 mmol) in methanol (7 mL) and water (7 mL) was added lithium hydroxide
(235 mg, 9.8 mmol). The reaction mixture was stirred at reflux for 3h, and then the
solution was concentrated under reduced pressure to remove the methanol. The residue
was then acidified carefully with 6.0 N aqueous HCL. The resulting mixture was

extracted with methylene chloride (2 x 50mL). The combined organic extracts were
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trans-5-Chloro 1-cyclopropyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide ON~~:~j 0~1 CI 15 Step 1: Synthesis of a mixture
of 5-amino-I-cyclopropyl-IH-pyrazole-4-carboxylic acid ethyl ester and
3-ami“no-l-cyclopropyl-lH-pyrazole-4-ca_rt¥1 ylic acid ethyl ester A mixture
containing cyclopropyl hydrazine hydrochloride (Intermediate 5 without

dxfiégm%P%iﬁﬁ%QE‘ N300, R A MInsEMated in vacuo to provide 5-chloro-1-
(ethoxymethyleng)a:yanoacetate (5.69 g, 33.67 mmol), and anhgglrous

Gopaierspaad (D08 gaads - rmrmevicas th st arBIShas b L ired 3 d)-

Mefiwdararight2 The galutipn was cooled to room temperature, and
water and dichloromethane were added. The separated aqueous phase

was extracted three times with dichloromethane. The combined organic
Sehagesawe e Wshet- Sacabsiglyoniih Miapst andbtinersotytion@dd5-hydrox-
. aried &/}'{ Sﬁglgnrﬂ ulfate and filtered. The solvent was removed in vacuo,

and the crude fesidue was purified by flash chromatography eluting 25
5\ibioaogtaGiemttbd Qypeopyletha rmitdicttoderadireyie; 40idi(e mextupE ofmol) was

A0%:]-.CYS - - li i  (eluted
B e e iy oot

digaritedfetighaydatér o T thnsplvtisravasedde YN dimite Ryiideenias (3.2

m MBI eEIP JUth ST SepRiatian:) -t RMS Riz.caigd foroGRnt et 3MAP¥borate
M+H) .196.1, found 196.1. 30 148- Step 2: Synthesis of a mixture of

(S5 TRISrS-1 e Bropye SAMKIRA S Heuisbia i 4¢P R rastar YR dor 3h after
wRiEHQretd ey GleR a2k iy a0erd cRskaxY b AP ©tByh @St T @ @he activated

mixtyre of t-butyl nitrite (2.03 mL, 15. mal), cuprays.chloride, (1.5
eST8 o B A AT R G S T aisgmtrghate 2 506 me.
2 S0l gitaalphiheatixdur€lef ©hatoine-dsaliclopdap it fopPiaz afedwtdchakyliezaction

acid ethyl ester and 3-amino-|- cyclopropyl-1H-pyrazole-4-carboxylic aci
s Y T B e R e T e
chisaictioi? middurd.wakbstirrezhat entactensye caontarfed dnld eardefevithtvéger (2 x

i S I raguir i .

z%qﬁtll@é;l%% m{@ﬁ:ﬁﬁ FRASILO L0 (RTREIaBIresRat PAHERD R d ed in

] extracted with dichloromethane. The aqueous phase
vagae expravide thReadimeiauith didkisreinanagial At P edhppriamn
CIRSRAICPIASESHWRIE: GRNCERHALEH 1t /8GR iNEr IR & IR U8 M@Bexaness to

gurlflecf:by flash chromatography eluting with a gradient .
ethyl acetaté) providing frans-5-chloro-1-(3-methoxypropyl)-/ H-pyrazole-4-carboxylic
acid (5-hydrox-adamantan-2-yl)-amide as a white solid (452 mg, 53%). ES-HRMS m/e

caled for CigH,6CIN;O5 (M+H") 368.1736, found 368.1733.

Step 8: trans-2’-(3-Methoxypropyl)-2"H-[1,3”]bipyrazolyl-4- ‘carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide | o

To a solution of S-Chloro-1—(3-methoxyprop§fl)—]H—pyrazole—4—carboxy1ic acid (5-
hydrox-adamantan-2-yl)-amide (200 mg, 0.544 mmol) and pyraiole (74 mg, 1.09 mmol)
in N-methylpyrrolidinone (3.5 mL) was added sodium hydroxide (87 mg, 2.18 mmol)
and water (0.1 mL). The solution was heated to 120°C in a preheated oil bath for 16h.
The solution was cooled to room temperature and quenched with water (1 mL) and
aqueous NH4Cl (1 mL). Since no precipitation occurred, the aqueous phase was
extracted with methylene chloride (2 x 50 mL). The organic extracts were combined,
dried over anhydrous Na,SQy, filtered and concentrated in vacuo with heating (~100°C)
to remove excess NMP. The product was purified by column chromatography on silica

gel (eluting with 5% methanol/methylene chloride) to provide trans-2’-(3-
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of 10-20% ethyl acetate/hexanes, then 20% ethyl acetate/hexanes to give

5-chloro-I- cyclopropyl-1H-pyrazole-4-carboxylic acid ethyl ester (eluted

first, 296 mg, 13%) and 3 15 chloro-I-cyclopropyl-1H-pyrazole-4-carboxylic

acid ethyl ester (eluted later, 159 mg, 7‘{3)5 LRMS m/z calcd for

CY9Hi1C1N202 (M+H) 215.1, found 215.1."Step 3: Synthesis of

-|-cyrel - -4- | ' i

e Sycianrosy Ry o 1 e At o Rs sy 23D
aige asIBhIOTP I Hdth o 1 A% m Y spmciatEnees e Jendech Piggryemoved
vilARemBe k&G0 MEhdcthede astiamnoxbiraiwas st ied Alriiinveynightate,

.and then concentrated under reduced pressure to remove the methanol.
rifHRe 3diA TR Bt WHRPRET SOt ﬁftﬁ’iwmtﬁoeﬁﬁ%sﬁ%éa vacuo.
ERGR S exdragtadoyilh gl asetate HT he(organic fxinacts) ae4e.

evaporated in vacuo to give

5-chloro-I-cyclopropyl-1H-pyrazole-4-carboxylic acid 25 (242 mg, 93%)
EwdnighlevZ®s used without further purification. Step 4: Synthesis of

transs5-chlpra-1-cycloprapyl le-4-carhoxyli ieh (S-eq /
g A P H B Pataf M A e s
agiChinrinenpdeprapiant Brylyemide-4-carboxylic acid (242 mg, 1.3 mmol)

was dissolved 30 in a mixture of dry dichloromethane (8 mL) and dry

DMF (2 mL), and TSTU (318mg, 1.56 mmol) was added. DIPEA (1.4 mL,

7.8 mmoi) was added next to thegabaye nyj . After the mixture was
stirred for 2h, trans-4-amino-ada Wr ride (318 mg, 1.56
mmol, Intermediate 2) was adgeg. AfteY¥Stirring gyernight, water was
added and the organic layemia ted. The aqueous layer was
extracted twice with 35 dichlorgmethane/ The combined organic layers

were dried under vacuum. The“crude 149- mixture was purified by C-18

reversed phase preparative-iiPLC with a gradient of 10- 90°7
acetonitrle/water to give tr&s-5-Chloro-I -cyclopropyl-1
H-nvrazoie-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (200 mg,
46%). LRMS m/z caled for C17H22C1N302 (M+H) 336.1, found 336.1. J
Serdmiphess -frat e layorpshopyRopy it B bwyraostyerrbarydgyiradheid
adaymeiRxyadadamanian2-yhiamide 0 DI OH

5-Chloro-1-(2-methoxypropyl)-1 H-pyrazole-4-carboxylic acid (prepared in Example 78,

Step 6; 190 mg, 0.872 mmol) was dissolved in a mixture of dry methylene chloride (1
mL) and dry N,N-dimethylformamide (4 mL). To the solution was added
diisopropylethylamine (1.4 mL, 8.00 mmol) and O-(N-succinimidyl)-1,1,3,3-
tetramethyluronium tetrafluoroborate (290 mg, 0.960 mmol). The solution was allowed
to stir at room temperature for 3h after which an aliquot was analyzed by LC-MS,
showing complete conversion to the activated ester. Then trans-N-(4-amino-adamantan-
1-yl)-acetamide (prepared in Example 43, 200 mg, 0.960 mmol) was added. The
solution was allowed to stir for 24h, after which the reaction was quenched with water
(20 mL). The aqueous layer was extracted with methylene chloride (2 x 50 mL). The
organic extracts were combined, dried over anhydrous Na,SOy, filtered and concentrated
in vacuo to provide the crude material. The crude material was purified by column
chromatography on silica gel (eluting with a gradient of methylene chloride to 5%
methanol/methylene chloride) providing trans-5-chloro-1-(2-methoxypropyl)-1H-

pyrazole-4-carboxylic acid (5-acetylamino-adamantan-2-yl)-amide as a fluffy white solid
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N NN NDd'~ 10 Sodium hydride (60% dispersion in mineral oil; 115
mg, 2.86 mmol) was added to a solution of pyrazole (195 mg, 2.86 mmol)
in dry DMF (25 mL) under nitrogen at OC in an ice-water bath and the
mixture was heated to 40 C for |h. Trarjsl-z'ééghloro-l 15
cyclopropyl-IH-pyrazole-4-carboxylic acid
d&rng,r%mdemms%-xy@m@%ﬁ@%@@&é@ WmeH)was ageedanmh
the mixture was heated at 110C for 48 hours and then cooled. After the
499\EGRas evaporated in vacuo, water and ethyl acetate were added. The
organic layer was separated, and the aqueous phase was extracted three
times with ethy] acetate. The combine%gganic phases were =~ |
StEredhtrited in VALISARE I re il WHIPYEFFoRtida B ROX Y Boravd b

aqdiidapiepasaiieanP L) withide gradient of 10-60% acetonitrile/water to

ive trans-2'-Cyclopropyl-2'H-| 1,3bipyrazalyi-4'-carboxylic acid. .
T SO e s B 07 G0 ETE o L R
aCR0H2BNa02mAvita b 308 Anfoe B 3682025 ExarhpleBByrazole (155 mg, 2.27

b A R R PR e B e (0.300
iy dricferieos)h M GilwWHT mgha sedutionotpeveentedded 20°4 dplunoshedted oil bath for
2 AChREo MY BASE {14818 %0 %ﬁn@fﬂﬁgﬂﬁy ¥rid Ml'lzeﬁ%ﬁe@ Ltangger (ICmL) and

nitrogen at 0 Tin an ice- water bath and the mixture was heated to 40
aqppqHs DERS-EERbro-RiEye I BP RGP HAIGH PesBIE=A- e BaRGHESRAase Was
a@a&&f@%%ﬂ@eﬂ}?&a@ﬁo%@miQ%@%ngmel&gamax@m@e%rﬁsﬂled,

the mixture was heated at |10 C overnight and then cooled. After the

dipsith R BYARUFR T T e AR SR IEHIRS A i4h W here g g 1 00°C)

- toBmevgari@ss NMP. The product was purified by column chromatography on silica

gel (eluting with 5% methanol/methylene chloride) to provide trans-2’-(3-
methoxypropyl)-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-acetylamino-adamantan-2-
yl)-amide as a white solid (170 mg, 69%). In some instances the residual NMP was
removed via heating to 100°C under high vacuum or by dissolving the residue in ethyl
acetate, rinsing with water, drying over anhydrous Na,SQ,, filtering and concentrating in

vacuo. ES-HRMS mv/e caled for CosHsoNgOs (M+H™) 441.2609, found 441.2609.

Example 80
trans-1-Cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

) H\‘@
N “ OH

adamantan-2-yl)-amide

T

n
m M

Cyclopropyl-5-triffuoromethyl-1H-pyrazole-4-carboxylic acid (Intermediate 6, 291 mg,
1.33 mmol) was dissolved in a mixture of dry dichloromethane (12 mL) and dry DMF (3
mL), and TSTU (481 mg, 1.6 mmol) was added. Then DIPEA (1.4 mL, § mmol) was

added to the above mixture. After the mixture was stirred for 2h, trans-4-amino-
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layer was separated, and the aqueous phase was extracted three times

with dichloromethane. The combined organic phases were concentrated

in vacuo and the residue was purified by C-18 reverse phase

preparative-HPLC with a gradient of 10-9@%6 10 acetonitrile/water to give

trans-4-ehloro-2'-cyclopropyl-2'H-[ 1,3"]bipyrazolyl-4'- carboxylic acid
afaryesaxy- ammgn}%yﬂﬂt@lﬁlﬂ&fﬁfeﬂigteﬁ)%)aé—ﬁ%ﬁ m/zze@at@dif@r overnight,

CQZ%QH%4C(H\I§02(%I}? %%/? foungl 402.2. 1 ted
MFEASRESISHSY THC b P SHRITASS yE% %983 BORYIE e 2cte
taeehydtiodictddaomeitian: 2TH3-aonithén26 @ghnkt M}Ero&%rSthfpd nﬁgmhmm. The
of C rap Imethy i Bromo fo] /.54, 5.6
B S e R O R SRR ot aiem o

latwnmqmmaw@tweﬁ g@ymﬁmneé mmcs:mméﬁme’lgnmngﬁmlsm pyrazole-
%E[&’ W@Hﬁrﬁgﬁaﬁ _BOH-2FNER e iyt eNap oRIed focalcd

50C and stlrre he reaction xture was cooléd to room
fQéFﬁpHaﬁ;Pé@méMﬂ@é&%téﬁ%@@t%es with ether. The ether layers
were combined and concentrated in vacuo to afford
cyclopropylmethyl-hydrazine(3.2 g, 67%) as a colorless oil which was
used 30 without further purification. - 151 Step 2: Synthesis of
Mgmppylmethyl -5-trifluoromethyl-IH-pyrazole-4-carboxylic acid ethyl

TSR OB e P bl asid (Sdpiroxs-

adenuentialy-id)asdtidion of ethyl 3-N,N-dimethylamino-2-
trifluoroacetylacrylate (Intermediate 4, 200 mg, 0.84 tunnel) in ethanol (4
mL) in a 10 mL Personal Chemigiry Microgfavé Process Tube (Biotage
AB, Sweden). The tube was seal ith alseptup) and submitted to 150
W microwave irradiation using’a ersonal Chemistry Microwave
Synthesis System (Biotage ARy @pleﬁj at 160C for 30 minutes.

Step 1: Synthesis of a mixture of 5-amino- 1-cyclopropyl-1H-pyrazole-4-carboxylic acid
ethyl ester and 3-amino-1-cyclopropyl-1H-pyrazole-4-carboxylic acid ethyl ester

A mixture containing cyclopropyl hydrazine hydrochloride (Intermediate 5 without
further pﬁrification; 3.65 g, 33.67 mmol), ethyl (ethoxymethylene)-cyanoacetate (5.69 g,
33.67 mmol), and anhydrous sodium acetate (2.03 g, 33.67 mmol) in 60 mL ethanol was
stirred and refluxed overnight. The solution was cooled to room temperature, and water
and dichloromethane were added. The separated aqueous phase was extracted three times
with dichloromethane. The combined organic phases were washed successively with
water and brine solution and dried with sodium sulfate and filtered. The solvent was
removed in vacuo, and the crude residue was purified by flash chromatography eluting
with a gradient of 0-2% methanol/dichloromethane, to give a mixture of 5-amino-1-
cyclopropyl-1H-pyrazole-4-carboxylic acid ethyl ester (eluted first) and 3-amino-1-
cyclopropyl-1H-pyrazole-4-carboxylic acid ethyl ester (eluted slightly later) (two
isomers: total 2.03 g, 31%), which was used as a mixture without further separation.

LRMS m/z caled for CoH;3sN:O, (M+H) 196.1, found 196.1.
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10 The ethanol was evaporated under reduced pressure. The remaining
mixture was partitioned between dichloromethane and water, and the
water phase was extracted three times with dichloromethane. The
organic phases were combined, concenfigted in vacuo, and purified by
C-18 reverse phase HPLC with a gradient of 10-90% acetonitrile/water to

S@B’Q:%?HGJ@Q@H&Qmﬁwe%ﬁﬁlém&mqmykWﬁzHﬁﬁ@@@@ﬂ@rﬂ@i&&he acid
ethyl ester 15 (120 mg, 54%). LRMS m/z calcd for CilH14F3N202 1(M+
etgg@itcfoﬁf.}d’&é(élglaﬁoaé‘éf%lggym;}gg%wazola—&car oxylic acid ethyl estér
1-Cyclopropylmethyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid 20 To
a solution of i .
Tq &P Sy ety RAT (ol ny 1P E BRI SR EARE M S her By -3
mestbr {h2Qrhgd@ubanemal)rifer(iéanpivs mldednbkwakaidb ehthy wasture of 5-
added LIQH (13 0.54 mro}). react ' ired. at reflux
S R I

cyslepsurgl tbHermove ithé-eachhanis. apibatbsioueen(aemilase stepitinveatsidaees
S HRNEIOI WAS acidhifted o RAsWICoRCRAlrated Ak &o%maﬁg&g%ﬁ&ig%r 1h

mixture was then extracted with ethyl acetate three times. The combined
ansy gham a1 8Pets ipierB. docaRERTB VRS Gaeld 16 OB 1SRG RfehoyIed into -

cNvifiearomethylald-pyrasele ¢ apaRpyHeHAGih i 0P 4o 8R96) prAE Ry WSk tracted
used without further purification, 30 Step 4: Synthesis of

thiegrme Ty BHIPG RTRRARS HRS Bin SRR PR hOFEIUe DR s BSKS o geg rated
in(%hyﬂ,rﬂi@clﬁdﬂ neitian-way Puaifidd®y flash chromatography eluting with a gradient
clopro ethyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid.(
o S RELB Ty S Losr i B e (-1
cyeibpanpy ld PMEz(Serdt§adh aylct RS T Bthibasray (b firso} ¥asanddéd) and 3-
hen.DIPEA (0. L, 2.58.m 52-. j i
o R r P e T S A e B L SR B4 e

7%)5 3 RivifoinineaieefiinteoB) WHS A ddd Aitet Shrdpgndvarhibht, water was

added and the organic layer was separated. The aqueous layer was
extracted twice with dichloromethane. The combined organic layers were

Stgpiéd Srbesinearahiere beyrelaeridutE WS HRIaiEaBRPEY S Feidersed
THRaseRFABHRERI VBN & grrehepyef 216037 srelofitBlalaiaE {0 giue ester (296

o L R S R e o
mGtH 24 3843031 Mtth)r38va2 sfiptedch 88412x iOvExaghpn@Bhen concentrated under
reduced pressure to remove the methanol. The residue was diluted with water, acidified
to pH=2 with concentrated HC], and extracted with ethyl acetate. The organic extracts
were evaporated in vacuo to give 5-chloro-1-cyclopropyl-1H-pyrazole-4-carboxylic acid

(242 mg, 93%) which was used without further purification.

Step 4: Synthesis of trans-5-chloro-1-cyclopropyl -1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide

5-Chloro-cyclopropyl-1H-pyrazole-4-carboxylic acid (242 mg, 1.3 mmol) was dissolved
in a mixture of dry dichloromethane (8 mL) and dry DMF (2 mL), and TSTU (318mg,
1.56 mmol) was added. DIPEA (1.4 mL, 7.8 mmol) was added next to the above mixture.
After the mixture was stirred for 2h, trans-4-amino-adamantan-1-ol hydrochloride (318
mg, 1.56 mmol, Intermediate 2) was added. After stirring overnight, water was added
and the organic layer was separated. The aqueous layer was extracted twice with

dichloromethane. The combined organic layers were dried under vacuum. The crude
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trans-
1-(2-Hydroxy-1,1-dimethyl-ethyl)-5-trifluoromethyl-1H-pyrazole-4-carboxyli
¢ acid (5-hydroxy-adamantan-2-yl)-amide O OH N~1ruN 'FF OH
Step 1: Synthesis of N'-(2-hydroxy-1,1- 'gbe_thyl-ethyl)-hydrazinecarboxylic

acid tert- 15 butyl ester 0 Et20 0 N O O'C then RT PLN-N" O0 N+ 0 X J N
m%QlﬁeS@B&téﬂﬂiﬁfeB't( 11RUQEYER! %Qé@ éﬁh‘x‘é&'ﬁr@%ﬁ@f@?‘@é{d@i@ﬁt of 10-

gAS #: 150884- 56-3, purchased from Acros, 5.17 g, 21 mmol) in )
Oy PRI PR AR (26 ) Walkl OBRrd ety FAR €AMb By 270 le-4-carboxylic
adldaminatRRetiymamepan=hol 4#hid8 @ROmeM@Yin BRWSmuscdetiyt

ether iL) at t eratyre. The reaction mixture stirred at room
Ctéﬁ?ﬁéﬁ%&(}}@ﬁ%@?&ggﬁg é)%nlér was evaporated under reduced

pressure and the 25 residue was purified by flash chromatography eluting

EWith alﬁqg(?dient of 3-5% methanol/dichloromethane to give
ﬁ"{? ydroxy-1,1-dimethyl-ethyl)- hydrazinecarboxylic acid tert-butyl ester

tr¢63' e - vdopropydi? Wa b1 dol pyitheolyled{hear punficaaiad . (S8 8-dBtspy 2:

is ol 4 ino-2-methyl-propan-I-ol trifluoro-acetic acid salt O
R SRS

H ?.-N-NA DCM )N,NH3+ OF3000- 0 0 " O Trifluoroacetic acid (4

mL) was added to a solution of N('D-(Z-hydr I-dimethyl-
ethyl)-hydrazinecarboxylic acid te -th\y%leO mg, 2.4 mmol) in
dichloromethane 5 (4 mL). TWY@Ere_ asfirréitat room temperature
for Ih. The reaction mixture ‘N%f =

A o

Sodium hydride (60% dispersion in mineral oil; 115 mg, 2.86 mmol) was added to a
solution of pyrazole (195 mg, 2.86 mmol) in dry DMF (25 mL) under nitrogen at 0°C in
an ice-water bath and the mixture was heated to 40 °C for 1h. Trans-5-chloro-1-
cyclopropyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (120 mg,
0.36 mmol) was added and the mixture was heated at 110°C for 48 hours and then
cooled. After the DMF was evaporated in vacuo, water and ethyl acetate were added. The
organic layer was separated, and the aqueous phase was extracted three times with ethyl
acetate. The combined organic phases were concentrated in vacuo and the residue was
purified by C-18 reverse phase preparative-HPLC with a gradient of 10-60%
acetonitrile/water to give frans-2'-Cyclopropyl-2'H-[1,3'Tbipyrazolyl-4'-carboxylic acid
(5-hydroxy-adamantan-2-yl)-amide (126 mg, 95%). LRMS mv/z calcd for C,0H25N50,
(M+H) 368.2, found 368.2.

Example 83

trans-4-Chloro-2'-cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide

“OH
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concentrated in vacuo to give the trifluoroacetic acid salt of
2-hydrazino-2-methyl- propan-1-ol (520 mg, quantitative) which was used
without further purification. Step 3: Synthesis of
1-(2-hydroxy-1,1-dimethyl-ethyl)-5- trlflu%g)gnethyl -IH-pyrazole-4- 10
carboxylic acid ethyl ester 0 0 0 LOH O NEt3, EtC4 M20WHz0 +
SQULMITENAYR L NACHNEIG Ottt NIk GRAR90 2 N fibro-
OH OH' 15 Triethylamine (1. 6mL, 12 mmoéand trifluoroacetic acid salt of
Pfﬁ”ﬂ*r’s‘?é‘?é%ﬁ?’o‘ﬁ%mg TBPOIARIOPEEY FgnR) A PIRIHRERE AHAISH In an ice-
waeGuRRtiaHY tReaniRIUHOR AfIRI¥HINNC for 1h. rrans-5-Chloro-1- cyclopropyl—
dimethylamino-2-trifluoroacet acrylate Intermediate 4, 574
%863%0 18 mmol)

THimehzismsHer inesih S hxpe BRAFErsisBY A
wlyaadss didotd Bidtage w3, iwed anl 1(T he wbmilgasmalm \oiibleal Sgietthe

ZE[I;I[Q submitted to 150 W mlcrowave ion L{E 20 a P

%agtry RREFSHATE %Cf/‘rqth‘g%%r Iflstem I@ a?ge (%)r;l%’fé)dgémc

Ia&mr Whoseparhedthah diwmmgﬂmwmrmdmdmdqmmumhﬁe
@?ﬁ%@%&%t & Wagppad Eg&; %%8? 8’8@%%%3?&}1?%{‘% %Qéju‘év%%rthe

e water phase was extr ree tlmes wit omethane.

rﬂﬁemvgamnrnﬁxpdrbw@@@@mm@@a@@mtmwﬂ?b&‘cwh argdagigitied 10-90%
adVoHas AR AIQGIRRAY, S uling LA %gﬁﬁ%&?ﬁ@{ﬁ@%ﬁﬁbﬁélyw

acetate/hexanes, then 40% ethyl acetate/hexanes to
carhoxrlelpsid (3; mmnwdmmm@m%&@omwmed for
Cagid,ethyester3280ma, A% 46RMS m/z caled for Ci1HI5F3N203
(M+H) 281.1, found 281.1. 154- Step 4: Synthesis of
[-(2-Hydroxy-1,1-dimethyl-ethyl)-5-trifluoromethyl-IH-pyrazole- 4-carboxylic
acid To a solution of
1-(2-hydroxy-1,l-dimethyl-ethyl)-5-trifluoromethyl-IH-pyrazole-4- carboxylic
acid ethyl ester (328 mg, 1.17 mmol) in methanol (5 mL) and water (5 mL)
5 was added LiOH (34 mg, 1.4 mmol). The reaction mixture was stirred at
Elg gggrnlght and then the solution was concentrated under reduced

pressure to remove the
trans-1-Cyclopropylmethyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-

hydroxy-adamantan-2-yl)-amide

ﬁ;
F

Step 1: Synthesis of Cyclopropylmethyl-hydrazine

I"&ﬁ

Bromomethyl-cyclopropane (7.5 g, 55.6 mmol) was added dropwise to hydrazine hydrate
(13.9 g, 277 mmol) at room temperature over 20 minutes with stirring. The stirring was
continued at room temperature for 1 hour. Then the mixture was heated to 50°C and
stirred for 1 h. The reaction mixture was cooled to room temperature and was extracted
three times with ether. The ether layers were combined and concentrated in vacuo to
afford cyclopropylmethyl-hydrazine(3.2 g, 67%) as a colorless oil which was used

without further purification.
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‘methanol. The residue was diluted with water and the solution was
acidified to pH=2 with concentrated HC1. The resulting mixture was then
extracted with ethyl acetate three times. The combined organic extracts
were concentrated in vacua to give 1-(_2-1 droxy 10
1,1-dimethyl-ethyl)-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (280

9RO ich . fur ification, . By, o
R A SR i e o
agigretpglestcarboxylic acid (5-hydroxy-ad-mantan-2-yl)-amide 15
1-(2-Hydroxy-1,1-dimethyl-ethyl)-5-trifluoromethy]-1H-pyrazole-4-carboxyli
c acid (280 m [) was dissolved in a mixtyr

. 1.1m e of dry .
TR AR (ool B EPE) BRI SPOTASS 75, e 084
mino1pkywrasditdedqidenDiREAsCuZion lof@fhyhBad )V uiasetdech iootie
ove mixture. After.the mixtur tirred.fQr 2h, trans-4-amino- .
R ANEA B 1 1 S A e e Al S L SHEH! ) in 10
métiRéngp oaleChightst20 Matewees Riddedt dntetBiorggnicHaberedas. The tube was

se%i&?ﬁ%’éﬁ%s &%%P&ﬁ%l&%%d"i’é‘% .Vﬁﬁ{{%go%@eei}é’iﬁlﬂriﬁﬁ'Q{Q%Etﬁé‘i%nal

e combined organic layers were dried under vacuum. The cru
Cheismgkey Whistpurified byt iesi8 Yesiers éRiptage prépanedea)aPL@ Withen30 minutes.
TRERARAL 06 A0 AR eANRIET 100l RSt nidaYE ieXYate was
I-dimethyl-ethyl)-5 trifluoromethyl-IH-pyrazole-4-carboxylic acid
PIBIHOBRE Bttt distiaromeihantdad Je 81 ShaspabsT PRAVESHRAY £ EaRcked three
tﬁi%s%araélll%éml rﬁ\ﬂeﬁ*‘lﬁnéHQ)%g%nii%}ml af&%’g;?e E?@Bmﬂ,%ﬁégﬂﬁated in vacuo,
-tent-Butyl-5-cyclopropyl-1H- zole-4-carboxylic acid (5-hydroxy- 30
gL Yﬁgggﬁﬁwﬁa&%ﬁﬁw s gadidpl o 10 g logfrlirwater o
giRecydopigpapioahony-gitlimethytanlinetagnyic aclccarbtityliesteid QBY1 ester
RS e L P R R SR B 5 T
Step 3: Synthesis of 1-Cyclopropyhnethyl—S-tm'ﬂuoromethyl-1H-pyrazole-4-carboxylic

acid

To a solution of 1-cyclopropylmethyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid
ethyl ester (120 mg, 0.46 mmol) in methanol (5 mL) and water (5 mL) was added LiOH
(13 mg, 0.54 mmol). The reaction mixture was stirred at reflux overnight, and then the
solution was concentrated under reduced pressure to remove the methanol. The residue
was diluted with water and the solution was acidified to pH=2 with concentrated HCL
The resulting mixture was then extracted with ethyl acetate three times. The combined
organic layers were concentrated in vacuo to give 1-cyclopropylmethyl-5-
trifluoromethyl- 1H-pyrazole-4-carboxylic acid (100 mg, 93%), which was used without
further purification.

Step 4: Synthesis of trans-1-Cyclopropylmethyl-5-trifluoromethyl-1H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide

Cyclopropylmethyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (100 mg, 0.43
mmol) was dissolved in a mixture of dry dichloromethane (12 mL) and dry DMF (3 mL),
and TSTU (151 mg, 0.52 mmol) was added. Then DIPEA (0.45 mL, 2.58 mmol) was
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N,N-dimethylformamide dimethylacetal (14.7 mL, 111 mmol) was heated
at 75C for 2h. The crude mixture was concentrated under high vacuum to
give crude 2- cyclopropanecarbonyl-3-dimethylamino-acrylic acid methyl
ester (20.4 g, 91%) which 10 was used \ﬁyout further purification. Step 2:
Synthesis of 1-tert-Butyl-5-cyclopropyl 1 pyrazole-4-carboxylic acid

adaeiNd (RSIBLIEIRIRAARIAG AR Mix SeArab-anebierk Duivis hydrazine

hydrochlorlde 1 49,11.4 15 mmol) were added sequentlall to a solution
ARG 3-6) dhetapehiniemadintinfhi: addshc A8k Mg overnight,
WaSERR. écﬂea ﬁ:ﬂd fﬁcl]l@d@f%ﬂﬁ@ﬂﬁeﬂ{&fa?s%é@hﬂa@ﬂ efrheﬁqlﬁm§|u@@§w@e;macted

was m and divi 0 two .25 mL Personal Chemist
e S RSB P B DA B A R BNy HET B  abag - The
ciiil né:septwasgndiSabmmted ma:&@ew phmm\ya:peHr}?aﬂ]_avmm aigiadient of 2-60%
a P\%rngn I Cher%ISt%i/ 29 I\;Ilquowé% O'Plr"l ytpme lﬁgﬁgs ?A%g%% f\%\% azole 4-

G finu react Xtires in
cmemmmmwMWMmmmamwgmmw&m calcd for
ng JERAH) mixtEe wqgmrg@g@ed between dichloromethane and

water an The Wa er phase was exiracted three times with
dichloromethane. The organic phases were combined, concentrated in
EXaakne 33d purified by silica chromatography 25 eluting with a gradient of
10-20% ethyl acetate/hexanes, then 20% ethyl acetate/hexanes to ;
trang-Grkraregidplsimethplyeshuis 2 tehaosgmethyh Hhenypazele grboxylic
adil (530PhrokiR Mt A GRICE yDL £lidlel SN202 (M+H) 223.1 , found 223.1.
Step 3: Synthesis of 1-tent-butyl-5-cyclopropyl-IH-pyrazole-4-carboxylic
acid 30 To a solution of 1-tert-bugyl-5-cycl r pyl-IH-pyrazole-4-carboxylic
acid methyl ester (921 mg, 4.14 @) i a%(l)_l (15 mL) and water (15
ml-) was added LiOH (119 mg; #.97 mmol). The reaction mixture was
stirred at reflux overnight, andy e Solution 156- was concentrated
under reduced pressure to re@)ve E methanol. The residue was diluted

with water and the Solution‘was acidified to pH 2 with concentrated HCL
The resulting mixture was thepygxtracted with ethyl acetate three times.
The combined organic extracts were concentrated in vacuo to give

Smﬂéntwesi@yéMb(é@@&@h@b@%ﬂ%h&@eﬁm@m@@%ﬂ tert-
fﬁ Wwas used without further purification. Step 4: Synthesis of trans-
[-ten-Butyl-5-cyclopropyl-IH-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide

0 Et,O
0C then RT

A solution of N-(zert-butoxycarbonyl)-3-(4-cyanophenyl)-oxaziridine (CAS #: 150884-
56-3, purchased from Acros, 5.17 g, 21 mmol) in anhydrous diethyl ether (20 mL) was
added to a solution of 2-amino-2-methyl-propan-1-ol (1.78 g, 20 mmol) in anhydrous
diethyl ether (20 mL) at room temperature. The reaction mixture stirred at room
temperature for 2 hours. Diethyl ether was évaporated under reduced pressure and the
residue was purified by flash chromatography eluting with a gradient of 3-5%
methanol/dichloromethane to give N'-(2-hydroxy-1,1-dimethyl-ethyl)-
hydrazinecarboxylic acid tert-butyl ester (1.63 g, 40%) which was used without further

purification.
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ten-Butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid (200 mg, 0.96
mmol) was 10 dissolved in a mixture of dry dichloromethane (8 mL) and
dry DMF (2 mL), and TSTU (349 mg, 1.16 inmol) was added. Then
DIPEA (1 mL, 5.76 mmol) was added to;the above mixture. After the
mixture was stirred for 2h, trans-4-amind-adamantan-l-ol hydrochloride

S{435: Wohelel B0 X&fﬂmﬁ@%ﬁ Wi aeded plettrngdieernight.

water Wwas added and the organic R%ﬁr was separated. The aqueous layer

~ was exy cted 1%tW|ce with dfefig

ethane. The cQmbined organic
layers q@ un er vac The crude mixtu |f|ﬁ
reverse,phase prep lhé?g gradient of 2-70% écetonltﬂe wé\écg
glve trans-1-ten-butyl- -cyclopropyl -1H-pyrazole-4-c&fboxylic acid (trans-

RSy AR gy B LBl selilen.

ethﬂhﬁmd@ymmmxwlmmﬁmwmqﬂtgw&%l@%%érm@ndraé}ahloromethane
(4( dfﬂéXmﬁ@lﬁ@@Q&%@aﬁ')aﬁ%% EmbNRrNeoF 11, N FedeMaBHENe was
WTHF O Hexane N-N O (2. HCI _II N-N N-NUO-t~fO 1 u HCI 250
ccgf@ﬁtiatswwgg@ap 9N, e B IRTEAREHY ari Rk Bowia iRy daretu
pIRBiAI-1 LD (s IhenEe aetian: By RRIRt I veloRidaremeo (i 365t B dptioht RAd
hydrazinecarboxylic acid ester (.3 r* 214 m.n'J in hexane 1225 m ) was
heated to reflux for 2 -hours. to .f--bl After cooling down, a precipitate
Starmeshatid shes0lid wasriitered \didethvaetiwh- Slsofitepainet {01ty yantble-4-

hexane (10 %IS)IW re added to the solid and the mixture was
car oxy 1IC acid € ester

o 0
o o NEL, BOH N0 ) oo /‘
+ OH Mcrowave EFc-X N Refix

FGC/U\E[LOE[ . HSN“NK CF,C00 N FCT N
7
N

| /t )F

OH OH

Triethylamine ( 1.6 mL, 12 mmol) and trifluoroacetic acid salt of 2-hydrazino-2-methyl-
propan-1-ol (520 mg, 2.4 mmol) were added sequentially to a solution of ethyl 3-N,N-
dimethylamino-2-trifluoroacetylacrylate (Intermediate 4, 574 mg, 2.4 mmol) in ethanol
(8 mL) in a 25 mL Personal Chemistry Microwave Process Tube (Biotage AB, Sweden).
The tube was sealed with a septum and submitted to 150 W microwave irradiation using
a Personal Chemistry Microwave Synthesis System (Biotage AB, Sweden) at 160 °C for
1 hour. The ethanol was evaporated under reduced pressure. The remaining mixture was
partitioned between dichloromethane and water, and the water phase was extracted three
times with dichloromethane. The organic layers were combined, concentrated in vacuo,
and purified by flash chromatography eluting with a gradient of 0-40% ethyl
acetate/hexanes, then 40% ethyl acetate/hexanes to give 1-(2-hydroxy-1,1-dimethyl-
ethyl)-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid ethyl ester (328 mg, 49%).
LRMS m/z calcd for Cy;H;sF3N.O3; (M+H) 281.1 , found 281.1.
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5 put on the rotary evaporator under vacuum until a slurry was generated.
After filtration, the solid was washed with hexane twice and dried in vacuo
to afford N'-cyclobutylidene- hydrazinecarboxylic acid tert-butyl ester (32
0, 81%) as white solid which was used y4thout further purification. |10 Step
2: Synthesis of Cyclobutylhydrazine hydrochloride To a mixture of

stdraydohudidener ydipz ool AGIH@R UM 8386 k2 Gy L9B-pyrazole-

mmol) In anh_xdrous methanol (12 mL) and anhydrous THE (9 mL) was

+-SAROXEHURTH cyanoborohydride (860 mg, 13 mmol). The reaction
Tonixionewias featesh teoefluxifarbehylirties-andifesdhemoboldiodnas 4-

t tur, d stirred 20 minutes. 6N HCI 15 (4.6 dded
CHBHE s D FLANt o A e, ThETTIRG TGP AL el B oo L)
wiindted. IS Bxtue, WasnoaoledTarddheisalisivwere wamaired by fdfhation.

oyl gesulling flltrate was %%%?@gr"f‘é%%r‘% vacua. The regiduc was siuriede e
With sopropangl And chifled by icé-water bath. Then the hexane was
mgthdedlahbethesidigtwe wistelivoth theterotadyesoriatowan aad fasbionpH=2

wiHA AU A SERRER e A e FlAHAR,RAWRSHIRG AQ WHRHEXANRa e three

_cyclobutylhydrazine hydrochloride (1.26g, 95%) was obtained was white
tigsfid TRSFrabined ATgAMHe GR AT BLa FREKEBH ARy &Sy tfesiec of-(2-hydroxy-

1,}-Gined Mhéﬁﬂﬁuﬁfﬁm@méa&%m i fecarbpuyliciacidiatindoanteB o),
0 0 O NEt3, EtOH O UGH HO_ N-NH2 Microwave i McOH/H20 FSCOEt +

Whighay WEsRRON fthepPEtEicpfigthylamine ( 0.35 mL, 2.52 mmol) and
cyclobutylhydrazine hydrochloride (200 mg, 0.84 mmol) were added

S e ot SR A RS
pyrizpin-a-froky Ressahdl-Ebmisteyl MieroawaleyProoels Tube (Biotage
N A e ot PR M N0 BRI acia cas0
mgyhthesiv Bystedi{Bibedn ABiswedeiradigtor dore8mminldasl) ag8dry DMF
(3THE AR RS @3N MARRY FRUERELPRAISIPEDE (RILIR% mmol
was added to the above mixture. After the mixture was stirred for 2h, rrans-4-amino-
adamantan-1-o0l (217 mg, 1.3 mmol, Intermediate 2) was added. After stirring overnight,
water was added and the organic layer was separated. The aqueous layer was extracted
twice with dichloromethane. The combined organic layers were dried under vacuum. The
crude mixture was purified by C-18 reverse phase preparative-HPLC with a gradient of
10-40% acetonitrile/water to give trans-1-(2-hydroxy-1,1-dimethyl-ethyl)-5-
trifluoromethyl- 1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (230
mg, 52%). LRMS m/z caled for C1oHa6F3N30O5 (M+H) 402.2 , found 402.2.

Example 86
trans-1-tert-Butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide
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partitioned between dichloromethane and water, and the water layer was
extracted three times with dichloromethane. The organic layers were
combined, concentrated in vacuo, and purified by C-18 reverse phase
HPLC with a gradient of 40-80% acetonitrile/water to 5 give 1-;
ycIobutyl-5-trif|uoromethyl-lH-pyrazole‘-i— arboxylic acid ethyl ester (117
sfBg1 :%%"é%el%i% U0 BRI R b it kSO O HIE R ester
Step 4:°Synthesis o
I-cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid To a solution
of 1-cyclobutyi-5-trifluoromethyl-IH-pyrazole-4-carboxylic agid etjyl 10
ester (117 mgOO.4 mmol) in ni\é@li‘?golﬁ mL) and water (§|mL)|jwas
added LiM@TM mmol). T e’]‘gacﬁon-mixture@’a?s\ife%/@freﬂux
overnight, and then the solutio §as concentrated under reddced-
pressure to remove the methanol. The residue was diluted withjwater and
the solution was acidified to pH=2 with concentrated HCI. T lie resulting
mixture was then extracted with ethyl acetate three times. The combined
5 organic % racts were cyq?ncentrated in vacuo to give

|
TS BTy 5 -t d BBy TSRS PAYBG 2 S AP RSN Skt (0% HIG, B and

- Nvbhidimeths lfsechmittoodinfatbyércptaiifitafionL, Stebrbmsangas heated at 75°C for 2h.

[-Cyclobutyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide 20
Tioyetobumisunsivatcanseniiaed pprsy dighivearvoxigaeidridg Mg, 0.31

|| O . | r .

D i 0.08 orhol et Sag TherIBEA e
WS BE W ithoss fitheT) RVEEERI98d to the above mixture. After the mixture

was stirred for 2h, trans-4-amino-adamantan-l-ol hydrochloride (77 mg,

0.38 mmol, Intermediate 2) was added. After stirrin overnight, 25 water

SRS ISR @ tHe B ray YIRS e B 7 Rl AcfifsBRrY i arifgeethyl

esgatracted twice with dichloromethane. The combined organic layers were

R ST IE R IR e RICOPLE e ¢ 1

reverss phasepreparat
macejondtrleddederctmgiveliraos: sdydionftyliitrfoprometydethtbonyl-3-

s T N R L S B e
repulAgpIESEBNT sy s ysfshua-Be ifivitodrraryiy Rtpyrer s feral-daetsonglic
CRGMPya0styRrRRPBdaN0iRE B11a88de, SIRAGD The tubes were sealed with
a septum and submitted to 150 W microwave irradiation using a Personal Chemistry
Microwave Synthesis System (Biotage AB, Sweden) at 160°C for 30 minutes. The
reaction mixtures in the two tubes were combined and ethanol was evaporated under
reduced pressure. The remaining mixture was partitioned between dichloromethane and
water, and the water phase was extracted three times with dichloromethane. The organic
phases were combined, concentrated in vacuo, and purified by silica chromatography
eluting with a gradient of 10-20% ethyl acetate/hexanes, then 20% ethyl acetate/hexanes
to give 1-tert-butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid methyl ester (921 mg,
36%). LRMS’ m/z calcd for C1,H;sN,O, (M+H) 223.1 , found 223.1.

Step 3: Synthesis of 1‘terz-butyl-S-cyclopfopyl-1H~pyrazole-4-carboxy1ic acid
To a solution of 1-tert-butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid methyl ester
(921 mg, 4.14 mmol) in methanol (15 mL) and water (15 mL) was added LiOH (119 mg,

4.97 mmol). The reaction mixture was stirred at reflux overnight, and then the solution
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"N N.'FH~NFF Cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (Example 87, Step 4, 100 mg, 0.43 mmol) was dissolved in a mixture
of dry dichloromethane (8 mL) and dry DMF 5 (2 mL), and TSTU (285 mg,

0.95 mmol) was added. Then DIPEA (0.14; mL, 2.58 mmol) was added to
the above mixture. After the mixture was s?irred for 3h, trans-N-(4-ammo

wasamanianlyaceiamids GH%PoQatmak Rierares FnExampie ¢3)

was added. After stirring overnight, water was added and the organic
dibyet wib saparanedhTrRiutHeR st erddicd s Rt idrraureaated HCL The

rdiaflyomatiangasthencambina s Ara 3G 1 YRl WeTRRONPROUG e d
under vacuum. The crude mixture was Pur[fled by C-i 8 reverse phase

OISERG AT ETRS GRRGSAGHES RV BFADIQ G BB e st BTG R - 1 H-

pikansk- LyatebriSxtitl uragmeting dhi- pireB aledcar Rexybie: E6ither purification.
(5-acetylamino-adamantan- 2-yl)-amide (104 mg, 57%). LRMS m/z calcd
for C21H27F3N407 (M+H) 425.2 , found 425.2. 15 Example 89

SterasSrtidaroe F-oyelo wid-Blapyirdzoleldhbeaioiilipyacid 54acetydamioacid (5-

haqc}ar)pa_\%an-%éyalgﬁ[ni le 0.8 N N'IHOI 20 Step 1: Synthesis of
Lyclobdythydiazing 2 480°T. NaBH3CN MCOH/THF /2. HCI N-NO-{- 3.

te EBB tN-RHdy2leptbpyl- LH-pyrazole-4-carboxylic acid (200 mg, 0.96 mmol) was

dissolved in a mixture of dry dichloromethane (8 mL) and dry DMF (2 mL), and TSTU
(349 mg, 1.16 mmol) was added. Then DIPEA (1 mL, 5.76 mmol) was added to the
above mixture. After the mixture was stirred for 2h, trrans-4-amino-adamantan-1-ol
hydrochloride (236 mg, 1.16 mmol, Intermediate 2) was added. After stirring overnight,
water was added and the organic layer was separated. The aqueous layer was extracted
twice with dichloromethane. The combined organic layers were dried under vacuum. The
crude mixture was purified by C-18 reverse phase prep-HPLC with a gradient of 2-70%
acetonitrile/water to give trans-1-tert-butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid
(trans-5-hydroxy-adamantan-2-yl)-amide (129 mg, 38%). LRMS m/z caled for

CoiH31 N30, (M+H) 358.3 , found 358.2.

Example 87 |
trans-1-Cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide

O
=z
I"'j
O\

"
N, |
K
/( F
-
1. NaBH,CN
MeOH/THF
0 ’ Hexane NN, o—é— 2. HCl __N-N
Ef + N"NYO — ]ér Vo—— L] Ha

Step 1: Synthesis of N'-cyclobutylidene-hydrazinecarboxylic acid terz-butyl ester
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0 To a mixture of N'-cyclobutylidene-hydrazinecarboxylic acid tert-butyl
ester (24 g, 130 mmol) in anhydrous methanol (180 mL) and anhydrous
TIC (120 mL) was added 5 sodium cyanoborohydride (10.38, 156 mmol).
The reaction mixture was heated to reflux-for 1 hour and was then cooled
to room temperature and stirred for 30 minutes. 6N HCI (56 mL) was

TRddestAEanwise 0 Jheyiassliandnixise. TNeRis) mhdwrrimamselipsediieracid

Ih. The mixture was cooled, and the SO|IdS were remove ﬁ% flltrat|on The

IR S &t -WasCarRa MbatR dSHARELS° THe rEaidisatihto retlisd ithhovurs.
Agftleﬂk)g@mm@dﬁ/ﬁoﬁr@r@d&tgt@kam@dﬁlﬁdfﬂi&twﬁcﬁﬁdstﬁﬁéfﬁ&tuﬁadﬁ/&&uum.

iluted water extracte thyl acetate.. The ueous
TYSDEIRAE LI B e LR ST S EOAs o e BT TaEe wes
pmmstaWMHdmmﬁmgmelwuﬂmmmmﬁy&hmm tiltration,

9 as_oil,whic sus without further urlflc tio, EtOH

o S A T RS AR St R A N pdene-
h@QUEIE@rEigy i HEC /Gy lieatht KB2 © 8 LiDHYwBepsrhtdovhieiOwas used
Mﬁ&wﬁ%ﬁépcp%g%%N 15 6 Step 2: Synthesis of a Mixture of

5-amino-I-cyclobutyl-IH-pyrazole-4-carboxylic acid ethyl ester and
3-amino-I-cyclobutyl-IH-pyrazole-4-carboxylic acid ethyl ester A mixture

seqnaigingretuds oYMV zing: (iRmiRstastep without further

urlflcatlon 3.5 g, 40.8 mmol) and ethyl (ethoxymethylene)- cyanoacetate

CheR i%fym?ﬁsr)v HietRdNOr RS SHIDP WAL St At pelfsiad > 2 108
naMemig iahhpheoﬁgluﬁmwﬁ 1copiEflatia AN R MEHE 960 HIXa8dium
c%%%go”r%thydn terrﬂg% q% dIChl gtrfégggog quture was heated to reflux for 30
minutes and was then cooled to room temperature and stirred for 20 minutes. 6N HCI
(4.6 mL) was added dropwise to the reaction mixture. Then the mixture was refluxed for

30 minutes. The mixture was cooled and the salts were removed by filtration. The

- resulting filtrate was concentrated in vacuo. The residue was slurried with isopropanol

and chilled by ice-water bath. Then the hexane was added and the mixture was put on the
rotary evaporator under vacuum until a slurry was generated. After filtration and washing
with hexane, cyclobutylhydrazine hydrochloride (1.26g, 95%) was obtained was white
solid and was used without further purification.

Step3: Synthesis of 1-Cyclobutyl-5-trifluoromethyl- 1H-pyrazole-4-carboxylic acid ethyl

%

ester
O
N
0O 0 NEt,, EtOH o) LiOH HO
N-NH,  Microwave /) MeOHH,0 71
F.C OFEt Ef o ——— FCTHN = FCTNN

r & &

Triethylamine ( 0.35 mL, 2.52 mmol) and cyclobutylhydrazine hydrochloride (200 mg,
0.84 mmol) were added sequentially to a solution of ethyl 3-N,N-dimethylamino-2-
trifluoroacetylacrylate (Intermediate 4, 200 mg, 0.84 mmol) in ethanol (4 mL) in a 10 mL
Personal Chemistry Microwave Process Tube (Biotage AB, Sweden). The tube was
sealed with a septum and submitted to 150 W microwave irradiation using a Personal

Chemistry Microwave Synthesis System (Biotage AB, Sweden) at 160°C for 30 minutes.
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separated aqueous layer was extracted three times with dichloromethane.
The combined organic layers were washed with water and brine solution
and were then dried with 5 sodium sulfate and filtered. The solvent was
removed in vacuo, and the crude resid_uF?g/\(as purified by flash
chromatography eluting with a gradient ot 0-2%

THeeiaReIIdichiomRaiRang dée JME8dBRIROThe remaining mixture was
5-amino-I-cyclobutyl-IH-pyrazole-4- carboxylic acid ethy| ester (eluted first)

PHHHRR IS LR SRR ERRG AR I cARBORG AT ¥ty dsafracted three

tif@drterhsight daterhhe OTRO BrgENId Al 4vgr b M inkbjc il wasedsrd acuo,

ufS e ot frther sepaupion LRSIz calgh BECIOUAINR R e

givechloyoldtayglabutifld bqyedrydld M-parbaiylit actob eyhiyl asderthyicester (117 mg,
-chlarg-l-eyclobutyl-1H-pyr ~d-ca ' id.ethyl rToa

S e e N R B T T e (86 g, ae.7

15 mmol), and anhydrous acetonitrile (100 mL) was added a mixture of

- SR ?é‘;%!h&éf?'8@%@#,&55&%%@81&698&?&%%{1@ﬁ%‘}r@&*&‘i&@%ﬁ%’%@hc acid

3-amino-l-cyclobutyl-IH- pyrazole-4-carboxylic acid ethyl ester (from last
Tetepolvitieariflreneloputific ?@ﬁo@ﬁﬂwrgﬁspéféﬁ%ﬁ' iea(Beio aaidethyl
esThe TERGHOM MR Was SEfReAAT SaaN) ARMReiatserior w4 anebthema (13

60C for 2h. The mixture was cooled to room temperature 20 and then
mgobrti TG SN RFCESH By XX RS RHEE DAl e SrGTReshG Rl Fhe the
so@@t&tﬁowsg leyeewasaxtiaerttiked broaasiwith tielias eheathinmoh Eethesidue
combined organic layers were concentrated in vacyo, the crude residu
VB by YRR BT ASKS B i o o T i,
Teihyhdcetatethexanes thear 2080t ethylth ethgiedexanbse Tiheddlisatbmbined
fractions were concentrated in vacua and dried un '
o B AT T SR P L A G R R 111
pwiiadg-cathessliand @8l ore-Refclophivh agnsed vishewdrsteylrvatidgation.
ethyl ester (eluted later, 147 mg, 2.5%). LRMS m/z calcd for
C10H13C1N202 (M+H) 229.1, found 229.1. Step 4: Synthesis of
Stspch drerr-cy ElpBaBpti-pyidboremetBybo Ky Heria 6-73 R0 sBligtRsdgP -hy droxy-
adaahiRsR-boyelaRyl-1H-pyrazole-4-carboxylic acid ethyl ester (182 mg,
0.79 mmal) in. methanol (8 ml-) and water (8 mL) was aflded IS'SUO}H (23
or Bt

Crrtd ity RS B ERTR MikeiAe s SRS |Gtk Ll Was
diﬁs@ﬁ@ﬁﬁ@m dM@MﬁéIiM@&dm_fllf_ﬁ_ﬁSQM}@ﬁm batme2hanhpladdh&@ STU
D L LIS o o
above mixture. After the mixture was stirred for 2h, trans-4-amino-adamantan-1-ol
hydrochloride (77 mg, 0.38 mmol, Intermediate 2) was added. After stirring overnight,
water was added and the organic layer was separated. The aqueous layer was extracted
twice with dichloromethane. The combined organic layers were concentrated under
vacuum. The crude mixture was purified by C-18 reverse phase preparative-HPLC with a
gradient of 10-75% acetonitrile/water to give trans-1-Cyclobutyl-5-trifluoromethyl-1H-
pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (54 mg, 45%). LRMS
m/z caled for C1oH24F3sN3O, (M+H) 384.2 , found 384.2.

Example 88
trans-1-Cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide
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layer was evaporated in vacuo to give ;
5-chloro-I-cyclobutyl-IH-pyrazole-4-carboxylic acid (148 mg, 94%) which
was used without further purification. Step 5: Synthesis of
tram-5-Chloro-I-Cyclobutyl-IH-pyrazole-4garboxylic acid (5- 5
acetylamino-adamantan-2-yl)-amide
5-Chloro-I-cyclobutyl-IH-pyrazole-4-carbggdic acid (74 mg, 0.37 mmol)
was dissolved ina mixture of K@ han (8 mL) and dry DMF (2
mL), and TSTU (245 mg, 0 7 m61 pasadd en DIPEA (0.39 mL,

stlrred for 2.5 h, trans-N-(4 amantan-I- yI) acetamlde (92 mg,
0.44 mmol,'prepared in E&Ie 43? was added. After stirring overnight,
water was added and the nic layer was separated. The aqueous layer
was extracted twice with dichloromethane. The combined organic layers
were concentrated under vacuum. The crude mixture was purified by

CeibBusversamisenmpionative iidle Lo st Ayttesi RN alpdo8Y, Step 4, 100

iR o SO e e DV

(2mﬂ,,)839(d)T$’RW|@83/mg&DC@Sfﬁfn®ZQH2§£ﬁﬁbm%éMDEBBQlOZ4SQHDd2 58 mmol)
391d Exa g fter th s stirred for 3h N-{4-amino-
VAR &e Bui’y‘i Zafi-jlX I §]F§" ”f/lfaz% B TEAcid >aléflamino
adatzm@ntanyD-yhesumide OO\'I MgNJ. ﬁHmtﬂon:;ﬁmdhumExymlde 480%as added.

' | ) f
ARSPSIRN D OHEAE Pl A R LI (RIS il Sp s
a%@ﬁ@ém@%&ﬂxfam%évﬁﬂ&w i Wish heemedhina (hsombined organic layers
wHRNSHeanfr o] Qnayr Rk bl Ry ErsRle ik AP RAY I ARIE by C-18 reverse phase

(5-acetylamino-adamantan- 2-yI£ amide (70 mg, 0.18 mmol) was added

Prapyf iEeibRbke Witk heatianar1 16096 a@waarsl%{watﬂséﬁ géwwml-
cy&OBu: %pm%m&ﬁ%ﬂ1!DHBMEZW@&%@W?E@@&H\@%tW@&ﬁﬁ@QGamaMan-

o T S e SR 2P

4Z2xHmbined organic Iayers were concentrated in vacuo - 163
Example 89

Trans-5-Chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-Z-yl)-amide

Step 1: Synthesis of cyclobutyl-hydrazine
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and the residue was purified by C-18 reverse phase preparative-HPLC
with a gradient of 10-90% acetonitrile/water. The desired fractions were
concentrated under vacuum and dried under vacuum to give
trans-2'-cyclobutyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid
(5-acetylamino-adamantan-z-yl)-amide’(é@Or'ng, 50%). LRMS m/z calcd for
C23H30N602 5 (M+H) 423.3, found 4.2!§aéH mple 91
trans-2'-tert-Butyl-4-methyl-2'H-[1,3']bipyy I-é'-carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide 19 OH N/ I Nall, DMFNH N
GI+INNN 7~ NNN&O@}' ydride3(68% dispersion in m'mmemjzoil; 180
mg, 4.6 mmolyw#s addgd slowly to a-selutien-ohd-methyl pyrazole (380
ul, 4.6 mmol) indry DMF (30 mL) at OC in an ice- 15 w. bath. The
mixture was stirred under argon for 10 minutes and the mixture was then
heated to 40C for 1.5 hrs. trans- 1-tert-Butyl-5-chloro-

ToH-pyranelefANcasowiylislideitt By ByaiasyAsaanian 2WamidGter (24 ¢, 130
n}(%%?)( m ge 34, 200 frlgﬁ 0. ol) was a%geé:r and the mixture was
ea@e aﬂ%%&ug\?é?n@]ﬁ? fgl"gg' LB RREAreBy ROk s pdded
vaémm\ﬁeduinbxauhgdﬂtlﬁm(ﬂésﬂg;é G mixti, ¢ . \Was ﬁklhutm Miktﬂvatﬁﬁsgﬁ&ged tc()j reflux
I [ 2X).. The organic layers were comhined an

gy BRSO ey
(Sortiow arRddsddipvageios daeibnwittk magiTbsiuthesulfetere filiereeflandd for
1RONGEHIAIGE DNREN AT BRI BRUBAG YRS G%x%ﬁ%(g’é‘%ﬁ t%t XI}C oMm sulting

.chromatography using silica gel and eluting wi o ethyl” acetate In

BRI R togreg- etissisvera cnvedtvitbdriathplonurte to form a

aiigydnabidransndetem bWndometinds 2tk R '
¥%‘g§d§?§hy roxy- gdamantan-g@%l)%r%ziidhélga% g&ﬁ%@o%%%&%@%&? acetate.

CPHRMEISA R Mear 8RS E3URAANBO (nas pidetins pcerindThe combined
0139812 bd6rExarmpler@trated in vacuo to give crude cyclobutyl-hydrazine (11g, 98%)

as;@%g@&a?H%h@%%@&&&ﬁé%%@ﬂ%ﬁ?'y"“ -carboxylic acid

0
,_ CNe goH  EO
H__ ON NN e ‘ﬁ/\\\ .
EtO COOEt é

0
HN \N’N\O

CH,CN O N o
LiOH 7
Separation EtO” MeOHHO  HO
Cl -N c -N

O &

Step 2: Synthesis of a Mixture of 5-amino-1-cyclobutyl-1H-pyrazole-4-carboxylic acid
ethyl ester and 3-amino- 1-cyclobutyl-1H-pyrazole-4-carboxylic acid ethyl ester
A mixture containing crude cyclobutyl-hydrazine (from last step without further

purification; 3.5 g, 40.8 mmol) and ethyl (ethoxymethylene)-cyanoacetate (6.9 g, 40.8
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30 adamantan-2-yl)-amide 164- __th O N "OH N, Fi N NCI N~ This

compound was prepared by a similar method to that described in Example

91 (previous example), except that 4-chloro pyrazole was used in place of

4-methyl pyrazole 5 to afford trans-2'-tent-butyl-4-chloro-2'H-[

1,3'bipyrazolyl-4'-carboxylic acid (5-hydfdxy- adamantan-2-yl)-amide

(53%) as an off white solid; LRMS m/z calcd for C2_1H28ﬁ11N502. M+H)
muppd FoeerII @fg.ggf)i@’%ﬁzfﬁ%@§ refluxed overnight. The solufioh was’cooled

tofShS-faBperarne IRt theltbditie i |bipyeazoiH-¢ earhakylithasicnethane. The

o S0 O BT o
or3ini€KERP! at 4vbsbedoniyr azote mddriseddtuptacandfwernchhyldnadrold
o e AT GO e
W;E,ss;z(d_?[)tﬁés 'ngﬂgﬁxz CWWTWW@QKM%H@%@&%@? found

RS TR s ot iy L presele-+
cefbaacgiylarimtbylcatetelared Hth AA-eTey NeXLo PN H-pyrazole-4-
carboxylic acid ethyl ester (eluted slightly later) (two isomers: total 5.4 g, 63 %), which
wés used as a mixture without further separation. LRMS nv/z calcd for Ci10H15sN3 O,
(M+H) 210.1, found 210.1.
Step 3: Synthesis of 5-chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid ethyl ester and
3-chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid ethyl ester
To a mixture of fert-butyl nitrite (5.1 mL, 38.7 mmol), cuprous chloride (3.8 g, 38.7
mmol), and anhydrous acetonitrile (100 mL) was added a mixture of 5-amino-1-
cyclobutyl-1H-pyrazole-4-carboxylic acid ethyl ester and 3-amino-1-cyclobutyl-1H-
pyrazole-4-carboxylic acid ethyl ester (from last step without further purification) in
anhydrous acetonitrile (50 mL) at 0°C. The reaction mixture was stirred at room
temperature for 1 h and then at 60°C for 2h. The mixture was cooled to room temperature

and then poured into 6N HC1 (50 mL) and extracted with dichloromethane. The aqueous

layer was extracted three times with dichloromethane. After the combined organic layers

~ were concentrated in vacuo, the crude residue was purified by flash chromatography

eluting with a gradient of 10-20% ethyl acetate/hexanes, then 20% ethyl acetate/hexanes.
The desired fractions were concentrated in vacuo and dried under vacuum to give 5-
chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid ethyl ester (eluted first, 610 mg,
10.3%) and 3-chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid ethyl ester (eluted
later, 147 mg, 2.5%). LRMS m/z calcd for C,0H13CIN,O, (M+H) 229.1 , found 229.1.

Step 4: Synthesis of 5-chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid

To a solution of 5—chloro—1—cyclobuty1— 1H-pyrazole-4-carboxylic acid ethyl ester (182
mg, 0.79 mmol) in methanol (8 mL) and water (8 mL) was added LiOH (23 mg, 0.96
mmol). The reaction mixture was stirred at reflux for 4 hours and then concentrated
under reduced pressure to remove the methanol. The residue was diluted with water,

acidified to pH 2 with concentrated HCI and extracted with ethyl acetate. The organic
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N 165- Sodium hydride (60% in oil; 220 mg, 5.5 mmol) was added slowly

to a solution of 4- chloro-pyrazole (710 mg, 6.9 mmol) in dry DMF (40 mL)

at OC in an ice-water bath. The mixture was stirred under argon for 10

minutes and the mixture was then heatetbtb- 40 C for 2 hrs. trans-

1-tent-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5 5
laygeyRirROdaEMahYaRUR-(A)ZrRicke oo ln@c@eth&léwwaéoéﬁaé@r&%yhc

allte (MUBtHE 945 Rantadyal LACaMRINGhtiRE gl then cooled.

The solvent was removed in vacuo. The resulting mixture was diluted with
water and extracted with ethyl acetate (2X). The organic layers were

SepIbigpe et dfiﬁd;wimmagﬁesi@ytwﬁaw 1iifteredzands caAseniratedid(s-
vacg ..The ‘?é)hd waszs ul ried.i dﬁ ether and filtered and dried under high 10
ace g}%fl an- y

trans-2' tert butyl-4- chloro 2'H-[1,3bipyrazolyl-4'-carboxylic acid (5-

S R P AU A D e
iMsNxres v6dExalinpleromethane (8 mL) and dry DMF (2 mL), and TSTU (245 mg,

0%aNSiflsH WAk dY CJ{%QHWEM@@ %M@Z@i Jnf’n %(PM&&@Q@ R above

acetylamino-adamantan-2-yl)-amide o N"1 2 20 Sodium hydride

%@mﬁéﬁe@erﬁgﬂwmﬁﬁww&@ra%ééu w'afsl&ml@ﬁmtaéhmtan-l yD-
aRhagale(6b28 gng 44 23namabp RSN OM ke 88) WRHLA T OgRB-AHAGH
a

an |ce -water bath and }he mthure was heated to 40C for Ih. trans-
uleg‘@ io?ﬁ@c’(&ﬁﬁﬁﬁelﬂa'by?a%@%lﬁé?ﬁﬁw° separated. The aqueous layer was
exbareelyairinoiadashastianchyheamtide dBdimd, Sdminmely2hanasoadeedated
d the mlxt e was, heated at 110C and the cooled to.ro
o AR R T B AL SORPUFALE o U EL o & pr-gt e PPLC
wathei@a&mtaoblﬁi@dﬂ e ngaiilayer wasvseparatedhibng theyelpbeoys! H-
[was, trac ed t|m thh eth | aceta he C d or
ﬁ%eorlsgvv%er%)éc% clecn%ratz(g In v%tscl:uo and e rtfsu?' Tvvas pgunr]l(lfilfg Cg 3[%5
LRV sef perdee forcpatdtitdN401L QVinith éer@dquﬁ«QO% 30

acetonitrile/water. The desired fractions were concentrated under vacuum

and dried
Example 90

trans-2'-Cyclobutyl-2'H-[1,3' ]bipyrazolyl-4'-carboxylic acid (5- acetylammo-

° o
N@"Nk
oL
N f}] \

adamantan-2-yl)-amide

Sodium hydride (60% dispersion in mineral oil; 58 mg, 1.44 mmol) was added to a
solution of pyrazole (98 mg, 1.44 mmol) in dry DMF (18 mL) under nitrogen at 0°C in
an ice-water bath and the mixture was heated to 40°C for 1h. trans-1-5-Chloro-
cyclobutyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-adamantan-2-yl)-amide (70
mg, 0.18 mmol) was added and the mixture was heated at 110°C for 48 hours and then
cooled to room temperature. After the DMF was evaporated in vacuo, water and ethyl
acetate were added. The organic layer was separated, and the aqueous layer was extracted

three times with ethyl acetate. The combined organic layers were concentrated in vacuo
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166- under vacuum to give
trans-4-chloro-2'-cyclobutyl-2'H-[1,3'|bipyrazolyl-4'-carboxylic acid
(5-acetylamino-adamantan-2-vi)-amide (42 mg, 62%). LRMS m/z calcd for
C23H29C1N602 (M+) 456.2, found 4561035 Example 96
trans-2'-Cyclopropyl-2'H-[1,3'|bipyrazolyi- 4' -carboxyli¢ acid (5- acetylamlno

and thewetife-PANPRFHIAL &Y 619 TRYRIES RDANPIIPRIAtXe 1 R whp gtistent of
1 (somade dfbalirasalageuI Radi et oftiansnd veyelepiemtatdd-under vacuum and

bi azol -4'- carboxyll Cld antan-2-yl)- ant|
AR BN B B A0S B T WA sy Py Pz A Earbelic acid
(ransylfdnamiamantamantbrhivh)-@Setatnidee (pk&ddReohin dkainipte43)30N:O2
X 7 tr
(@ééﬁlgrig % cycﬁ)propy% 2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-ac
etylamlno -adamantan-2-yl)-amide HO ON/A H N d N~ci 20 This
m§ is made in an analogous manner to
tra 4-c

loro-2'-cyclopropyl-2'H- [1,3']bipyrazolyl-4'-carboxylic acid

ggwdr@stﬁuahﬂamaﬂl@ﬂ%mbédmmbm carbepylisracidd dikdraxy-
BlaBtanby Yndoile4-amino-adamantan-I-yl)-acetamide (prepared in
Example 43).

//\

a H NaH,DMF N, l
N™ ¢ " + ! N —

A w A :>/

Sodium hydride (60% dispersion in mineral oil; 180 mg, 4.6 mmol) was added slowly to
a solution of 4-methyl pyrazole (380 ul, 4.6 mmol) in dry DMF (30 mL) at 0°C in an ice-
water bath. The mixture was stirred under argon for 10 minutes and the mixture was
then heated to 40°C for 1.5 hrs. trans—l-tert-ButyI—S-chloro—1H—pyraiole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide (Example 34, 200 mg, 0.57 mmol) was added
and the mixture was heated at 110°C overnight for 3 days and then cooled. The solvent
was removed in vacuo. The resulting mixture was diluted with Watcr and extracted with
chloroform (2X). The organic layefs were combined and washed 3X with water
followed by saturated aqueous sodium chloride solution. The organic layer was dried
with magnesium sulfate, filtered and concentrated in vacuo. The resulting mixture was
purified by column chromatography using silica gel and eluting with 60-70% ethyl
acetate in petroleum ether. The desired fractions were concentrated in vacuo to afford
trans-2'-tert-butyl-4-methyl-2'H-[1,3"Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide as a white solid (53 mg, 23%); ES(+)-HRMS nv/z calcd for
CyoH31NsO, (M+H) 398.2551, found 398.2546.

Example 92

trans-2'-tert-Butyl-4-chloro-2'H-[1,3' ]blpyrazolyl 4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide
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.15
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25 Example 98 trans-
4-Chloro-2'-(2-methoxy-ethyl)-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid
(5-acetylamino-adamantan-2-yl)-amide 167-"0 vNH NHN NCI e ~o
This compound is made in an analogoué@ﬂanner to
trans-2'-(2-methoxyethyl)-2'H- [1,3"]bipyrazolyl-4'-carboxylic
acid(5-acetylamino-adamantan-2¢yl-amide mple 75) 5 except
pyrazole is replaced by 4-chloropy Hle. 99 Testing of
Compounds of the Invention jg#Vigfo 10 3he I vitro inhibition of
11(3-HSDI by compounds of esentlinvention were demonstrated by
means of the following cell as\sﬁ}/ Otols: Human Hek assay: 15
HEK-293 cells stably transfe€ted ull-length human I IbetaHSDI cDNA
were propagated and expanded in DMEM high glucose media (Invitrogen
Cat# 11995-065), supplemented with 10% FCS (Invitrogen Cat#
10082-147), pen/strep (10 g/mL), and geneticin (10 g/mL). One day prior

Thes £88aR0 W SR EePars Ao AL SIEhrdig Ay sSieEs ¢ A Esamrlgett
(Ve hethpli)) otatipgimediahibid bMahigh gliiaosd, iRQMethetd-phehol pyrazole

red; Invitrogen Cat# 21063-029, %nted w'tg % c arc al strip
T B A KBS P T Mool P Ee I e CEBHGEr -y droxy-
aqatingamedip; 20lde. tE 3% rellsaveré wheededlidi . RMS mvelkakd 86-WalsCINsO;

i0 t#356461) and cultured overnight at 37 C. The

(@%&?&??{%ﬁug%@%é uted 11betaHSD1 inhibitor compounds dissolved

in DMSO were added to plating media supplemented 25 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.
Expapleafs were V
trans-4-Bromo-2'-tert-butyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide

This compound was prepared by a similar method to that described in Example 91,
except that 4-bromo pyrazole was used in place of 4-methyl pyrazole to afford rrans-4-
bromo-2'—tert-bﬁtyl—2’H—[1,3']bipyrazolyl-4‘-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide (23%) as a white Solid; ES(+)-HRMS m/z caled for C21H23BrN502 (M+H)
462.1499, found 462.1497.

Example 94

trans-2'-tert-Butyl-4-chloro-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide
©) 0
.

7
N,

l
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incubated at 37 degrees C for 1 hour to allow for cellular uptake of
compounds. 10 uL of substrate (cortisone) was then added to each well
(100 nM final concentration) and incubated for 1 hour at 37 degrees C.
Plates were then transferred to ice and 865L- of 30 media transferred to a
96-well plate and stored at -30C. 168 Quantitation of cortisol in cell media
Sosham EpididretP BT dB et @1 S Amhy et fded Ry igphedatien of 4-
ﬂ&@%%@é%&&@%hgr@@@ﬁ&w fldraiaedy (Assay: Pesigns ideCwater bath.

Cat#80-1148), and cortisol-enzyme conjugate (Assay Designs, Inc. Cat#

Tho DR B8 SHEFOIRET ERLIVCEL OB TN BusHiEWAfhen heated to
4@Pdi-fopses|Okaks{ SigmB s Mhla07) suspensied itath Yy INa i B5-

mg/niL), 50 pL per well, overnight.at. 4 degrees C. Plates were washed .
S SRt TS A e D L e A0 e mixture
whidaleeetvuith IBREC kingrBetifefio{ Prapix Satthéd 6F&ydoT Behalvsmtwesarmoved in

tempegature. The plates were then washed viousl ib
D B L R R AL S AR perare
(204 She amglapit ldyorasves wambionddnd dislisvoflaprencsmad Bgtanbltered and

cAlalhnaR WAL AS VARG s%’iﬂ?%Essﬁfr%ﬁiﬁ%tﬁé?QH&‘%@JQdeﬁH‘dW@(#du%%ér high

of cortisol-conjugate and 12 L of anti-cortisol EIA antibody were addec '
VasHEThEUBEREE TS Bttrbob tdriparatiore Bnl & dibiar pratsl<hznespoxphie acid (5-

adVBlISIREEa DR RIRDEH YIS RS I Nw HiesWias ey e e £9ith-HIOMS m/z
PL of Wash Buffer (Tropix), and then 2 times with 100 pL of Assay Buffer

el 801 SN PR NS IRR 17 Sp foPRhE Hete to each well and
incubated 10 minutes at room temperature. Chemiluminescence was
measured using a Victor V Reader (Perkin Elmer). Cortisol in each
sample was interpolated from a standard curve generated with known
amounts of cortisol. IC50 values were calculated using the curve fitting

Esafapbr8XLFit3 (IDBS). 20 Human H4IIE assay: Cells: H4He cell s stably

f gh -
A P AR RN 5,
agsbyinaiseagdaEBSicdrihiamideenicillin (100 1U/ml) and Streptomycin

(100 g/ml), Geneticin 25 (800g/ml) and L-Glutamine (2 mM) at 37C in a
humidified atmosphere (95% air, 5% CO2). Preparation of the cells for

assay: humH411e cells at 80%onfluen a 22b cm2 flask were
washed with PBS then NN

N
N ]
N

A “&C

Sodium hydride (60% in oil; 49 mg, 1.23 mmol) was added to a solution of 4-chloro-
pyrazole (126 mg, 1.23 mmol) in dry DMF (16 mL) under nitrogen at 0°C in an ice-water
bath and the mixture was heated to 40°C for 1h. trans-1-5-Chloro-cyclobutyl-1H-
pyrazole-4-carboxylic acid (5-acetylamino-adamantan-2-yl)-amide (60 mg, 0.15 mmol)
was added and the mixture was heated at 110°C for 48 hours and then cooled to room
temperature. After the DMF was evaporated in vacuo, water and ethyl acetate were
added. The organic layer was separated, and the aqueous layer was extracted three times
with ethyl acetate. The combined organic layers were concentrated in vacuo and the
residue was purified by C-18 reverse phase preparative-HPLC with a gradient of 10-90%

acetonitrile/water. The desired fractions were concentrated under vacuum and dried
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30 detached with warm Trypsin/EDTA. The cells were counted and
resuspended in Dulbbeccos Modified Essential Medium lacking phenol
red (DMEM) containing 2% stripped serum, at a concentration of 100,000
cells per 200 |, and plated in a 96-well -cEibculture plate (precoated with
Poly-Lysine). The cells were incubated overnight at 37C in a humidified
uatfiogsHER f(gswoeérff@%-ééﬁy-%5016@b§txér3ﬁ@o%J@y&%ﬂgkéy—?arboxyhc
e Tt s e A T oed it 206 ul Delbbeco Modiied
iawas re edandr ced wit ul Dulbeccos Modifie
C@@@éﬁﬁﬁf%ﬁ%@f%@&%ﬂ%ﬁ%ﬁ d (DMEM) containing 2 mg/nil Bovine
Serum Albumin (BSA) + 1% DMSO or test 5 compound dissolved in
EDMS(P' Jﬁe cells were incubated with test compound for 60 minutes at
390 Rumidified atmosphere (95% air, 5% CO2). After 60 minutes,
traostidbhy deprapyied' - P03 Thp firedo L pid! teabeliglived (Submiythfoik? 0
_Ini 376 ip a. humidified atmosphere (95% 10 air, 5% C02) The
Jrg%l}g%ﬁa\?v{a% @ogﬁéggby transferring 80 +,!1 of media to an empty 96-well
plate. Samples were stored at -20C until assayed for cortisol
concentration using an ELISA method. 15,The results of the cellular
assays giving evidence of the iyitig inh of 11(3-HSD1 by

representative compounds of th etnyentjonare shown in the
following Table: Example §f Naime hr]j‘nHEK (18so, M) HumH4He (ICso,
M) 1-Methyl-5-pyrrol-1-yl-1H\ -4-carboxylic acid 1 0.0399

(5-hydroxy-adamantan-2- %) yDx e trans- I-Methyl-5-pyrrol-1-
yl-1H-pyrazole-4-

This compound is made in an analogous manner to trans-2'-Cyclopropyl-2'H-
[1,3Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (Example 82)
except Intermediate 2 is replaced by trans-N-(4-amino-adamantan-1-yl)-acetamide

(prepared in Example 43).

Example 97
trans- 4-Chloro-2'-cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-ac

etylamino-adamantan-2-yl)-amide

This compound is made in an analogous manner to trans-4-chloro-2'-cyclopropyl-2'H-
[1,3'Tbipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-yl)-amide (Example 83)
except Intermediate 2 is replaced by trans-N-(4-amino-adamantan-1-yl)-acetamide

(prepared in Example 43).

Example 98
trans- 4-Chloro-2'-(2-methoxy-ethyl)-2'H-[1,3']bipyrazolyl-4'-carboxylic acid

(5-acetylamino-adamantan-2-yl)-amide



2 0.0222 carboxylic acid (5-hydroxy- ND adamantan-2-yl)-amide 5-Chloro
- | -methyl-1 H 5 pyrazole-4-carboxylic acid 0.1888 ND ada
.,antan-2-yla-Mide 1-tert-Butvl-5- 6 trifluoromethyl-IH- 0.0098
pyrazole-4-carboxylic acid ND 170- adarfahtan-2-ylamide
trans-1-tent-butyl-5- trifluoromethyl-IH- 7 pyrazole-4-carboxylic acid
0. 6009 ND (5- hydroxy -adamantan-2- yI) amlde cis-1-tent-butyl-5-

l

adamantan-2- yI) amlde 1- Cym(opl opyl-54 trlfluoro ethyl-IH- 12 0.0222
- pyrazole-4-carboxylic acid ND!\bdam@gnmz ylamide
N,

/J

Ppse)

This compound is made in an analogous manner to trans-2’-(2-methoxyethyl)-2’ H-
[1,3’]bipyrazolyl-4’-carboxylic acid(5-acetylamino-adamantan-2-yl-amide (Example 75)
except pyrazole is replaced by 4-chloropyrazole.

Example 99
Testing of Compounds of the Invention in vitro

The in vitro inhibition of 11B-HSD1 by compounds of the present invention were

demonstrated by means of the following cellular assay protocols:

Human Hek assay:

HEK-293 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), pen/strep (10 pg/mL), and
geneticin (10 pg/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; Invitro gen Cat# 21063-029, supplemented with 2% charcoal stripped
FCS; Gemini Cat# A22311P). From a 250,000 cells/mL suspension in plating rﬁedia, 200
uL 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 plating media supplemented
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 degrees C for 1 hour to allow for cellular uptake of compounds. 10 uL of
substrate (cortisone) was then added to each well (100 nM final concentration) and
incubated for 1 hour at 37 degrees C. Plates were then transferred to ice and 80 pLL of

media transferred to a 96-well plate and stored at -30°C.
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1-Methyl-5-(4-methyl- piperazin-I-yl)-1H- 14 0.0233 pyrazole-4-carboxylic
acid ND adamantan-2-ylaniide 1-Methyl-5-morpholin-4-yl- 22
1H-pyrazole-4-carboxylic 0.0166 ND acid adamantan-2-ylamide
5-(2-Methoxy-ethylamino)- 1-methyl-IH-p9azo le-4 23 0.0715 carboxylic
acid adamantan- ND 2- amlde 171- 5-[(2-Methoxy- eth%/I) meth}/I amino |
QuERHEAHON $2 *R0¥65 1 ! wa@aw earéa% Nisempefitive ELISA using

Eﬂ@ﬁlwﬁgaﬂ@rmmﬂum%mw@%;laaﬂtttpmﬁazpmma&fﬂoe@w&@@
cEbole Tdetam e e, LI R Oe e o o
8H)-bdi)d B Bdtawms2Nite et Bitstivlo? Haf#B BRI ma&z;migée@t%x@lmz@m—mouse IeG
(Sigma Cat# M-1397) suspended in 0.9% NaCl (5 mg/mL), 50 uL per well, overnight at
4 degrees C. Plates were washed with PBS, 0.1% Tween-20, then washed with PBS
alone. Plates were blocked with Blocking Buffer (Tropix Cat# AI075) for 2 hours at
room temperature. The plates were then washed as previously described. Assay samples
were thawed, diluted 1:4 in DMEM, 2 mg/mL BSA, 1% DMSQO, and 24 uL was
transferred to wells of a pre-coated 384-well plate, as Well as varying amounts of cortisol
standard. To each well, 12 pL of cortisol-conjugate and 12 puL of anti-cortisol EIA
antibody were added and incubated 2 hrs at room temperature on a orbital plate shaker.
The wells were then emptied by inversion, then washed three times with 100 pL of Wash
Buffer (Tropix), and then 2 times with 100 pL of Assay Buffer (Tropix). 60 pL of CDP-
STAR (Tropix) was added to each well and incubated 10 minutes at room temperature.
Chemiluminescence was measured using a Victor V Reader (Perkin Elmer). Cortisol in
each sample was interpolated from a standard curve generated with known amounts of

cortisol. ICso values were calculated using the curve fitting software XLFit3 (IDBS).

Human HA4IIE assay:

Cells:

H4Tle cells stably transfected with the human 11-B-HSD1 cDNA (humH4Ile) were
maintained in Dulbeccos Modified Essential Medium (DMEM) + 10% fetal bovine

- serum (FBS) containing Penicillin (100 IU/ml) and Streptomycin (100 He /ml), Genet1c1n
(800pg/ml) and L-Glutamine (2 mM) at 37°C in a humidified atmosphere (95% air, 5%

COy).

Preparation of the cells for assay:

humH41le cells at 80% confluence in a 225 cm® flask were washed with PBS then
detached with warm Trypsin/EDTA. The cells were counted and resuspended in
Dulbeccos Modified Essential Medium lacking phenol red (DMEM) containing 2%
stripped serum, at a concentration of 100,000 cells per 200 pl, and plated in a 96-well
cell culture plate (precoated with Poly-Lysine). The cells were incubated overnight at

37°C in a humidified atmosphere (95% air, 5% CO,).
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carboxylic acid (5-hydroxy- 0.0005 adamantan-2-yl)-amide
trans-2'-Methyl-2'H- [ 1,3']bipyrazolyl-4' 45 0.0482 0.0059 carboxylic acid
(5-hydroxy adamantan-2-yl)-amide trans- I-tert-Butyl-5-chloro- 1 H-p
yrazo le-4-carboxylic 46 0.0662 0.0085 K8d (5-acetylamino-
adamantan-2-yl)-amide trans- |-tert-Butyl-5- trifluoromethyl-I1H- 48
SterPLd SHOmVEEFRBA cid 0.0181 0.0003 (5-acetyla.miino-ada..untan-
CanyYreiotidesaans-eYetperBrindd2inetifR 3k ef adbipyanelylpdit? 2FiE0media was

carboxylic acid (5- 0. e ino-a tan-2- yl)-amide. .
A P R g oo
red. QOBTEM tantsuifigr/ laglinbB adamSetam- 2ApiamiddStaps1 % DMSO or test
co%@%%@&k@fv@%@@mn'm' 73 pyrazole-4-carboxylic acid 0.0229

The cells were incubated with test compound for 60 minutes at 37°C in a humidified
atmosphere (95% air, 5% CO,). After 60 minutes, cortisone was added to 200 nM final,
and the cells were incubated for 120 minutes at 37°C in a humidified atmosphere (95%

air, 5% CO»).

The reaction was stopped by transferring 80 pl of media to an empty 96-well plate.
Samples were stored at -20°C until assayed for cortisol concentration using an ELISA

method.

The results of the cellular assays giving evidence of the ir vitro inhibition of 11B-HSD1
by representative compounds of the present invention are shown in the following

Table:

Example
# Name humHEK (¥Cso, pM) | HumH4e (ICso, M)

1-Methyl-5-pyrrol-1-yl-1H-

azole-4-carboxylic acid
] by Y 0.0399
(5-hydroxy-adamantan-2- ND

yl)-amide

- | trans-1-Methyl-5-pyrrol-1-
1-1H-pyrazole-4- |
2 Y Pyt 0.0222
carboxylic acid (5-hydroxy- ND

adamantan-2-yl)-amide

5-Chloro-1-methyl-1H-

5 azole-4-carboxvylic acid | 0.1888
pyr y ND

adamantan-2-ylamide

1-tert-Butyl-5-
6 trifluoromethyl-1H- 0.0098
pyrazole-4-carboxylic acid , ND




(5-hydroxy-adamantan-2- yl)-amide trans-2'-[2-(2-
methoxyethoxy)-ethyl]-2'H- 76 [1,3']bipryazolyl-4'- ND carboxylic acid (5-
0.0153 hydroxyadamantan-2-yl) aniide trans-] -(2-tent Butoxyethyl)-5-

trifluoromethyl-1H- 0.0046 pyrazole-4-ckfoxylic acid 77 ND (5-hydroxy

adamantan-2-v)-amide x5 It is to he understood.-that the invention.-is_not

limited torteBaRRERAEHBDdiment
variations of the particular embodim
the scope of the appended claims. -
(N: 0 R5NR1R2 N~NR3pb R4 (I)> wherein:|R

formula

s of the invention
ents may be made
173- CLAIMS 1. A

Hescribed above, as

and still fall within
compound of
: ;'S hydrogen;

R21saq
halogen

7

?Pdﬂ&‘“’?f&"[ ld us:utuu—.'u Ol
, 10 amino, l}?
tr1ﬂuoromethy1— 1H-
pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2-

yl)-amide

eralkyl-acylamino or loweralkyl

substituted withr iy

0.6009

droxy, atkoxy;,

sulfonylamino;

ND

cis-1-rert-butyl-5-
triffuoromethyl-1H-
pyrazole-4-carboxylic acid
(5-hydroxy-adamantan-2-

yl)-amide

0.0202

ND

&)

trans-2'-Methyl-2'H-
[1,3'Ibipyrazolyl-4'-
carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide

0.0386

ND

12

1-Cyclopropyl-5-
trifluoromethyl-14-
pyrazole-4-carboxylic acid

adamantan-2-ylamide

0.0222

ND

14

1-Methyl-5-(4-methyl-
piperazin-1-yl)-1H-
pyrazole-4-carboxylic acid

adamantan-2-ylamide

0.0233

ND

22

1-Methyl-5-morpholin-4-yl-
1H-pyrazole-4-carboxylic

acid adamantan-2-ylamide

0.0166

ND

23

5-(2-Methoxy-ethylamino)-
1-methyl-1H-pyrazole-4-
carboxylic acid adamantan-

2-ylamide

0.0715

ND




R3 is lower alkyl, branched or unbranched, halogen, halo-lower alkyl, 3- to
8-membered heteroaryl having 1-3 heteroatoms selected from N, 0 and S,
which may be unsubstituted or substituted with halogen or lower alkyl,
-NH(CH2)" OH, 15 -NH(CH2)" OCH3, =NHCH(CH3)2, -NH(CH2)" CH30H,
-NH (CH3)(CH2): QCH3j -NH(CH3)(CH?2)" QH -NCH2CH(CH3)QH,

_NH(CHRY-6¢¥etoErHghyRcH2CH3)2, -(CH2)OH, -(CH2) O(CH2)"
CH3, -(ChéiCitzhAlkyettiyH2)Q(CH2)"_cycloalkyl, or a 3- to
Fmembered monacyclic heterocycle®02fith 1-3 heterp gtoms selected
from N, o@h&%ﬁ%&gﬁm RSB Uinstibstituted or substittted with lower
alkyl, hydreysdayetneray-phgapdid€CH2)n phenyl, -CH2(CH2)"OH or

r RA e lowar. - allevl - hra A

haloaa nebhod-arirmbranechoad—vhorhetitiitad o
Moy Ty TYT o™ TOVVC T ANy T, oTar e o gruoil urmoTarterictuyu, uliioubuostututtyu Ul
substituted withg yglroxyl, -(CH2)m (C3-C6)cycloalkyl, junsubstituted or
substituted with 25 hydroxy or lower alkyl, halo-alkyl, hydroxyalkyl,
3-§CH2),okb§4}i’}'Pf5PF§, ¥2).O(CHR)pRIGH2)"CH3, -(GR)00C(CH3)3
or -CH(CH3M3(S 2 hc@Hidaaturated heterocyclyl ring gontaining 4-6
atoms of hi%?ﬂ]iiz are selected from N, 0 or S; R5 is hydrogen or lower
alkyl, un s%}/l?; &d or substituted wjth halogen; and 3 nis0,1,20r3; -174-
rais 0, 1 or 2; and pis1,2or3; and pharmaceutically acteptable salts

thereof.| &-rrRatgbiebloser Xcording to claim 1, wherein R2 is

unsubstity%@gmg@@%@nqgg is lower alkyl, branched or
¥hbranghed, halogen, halo-lower alkl,0398 8-membered heteroaryl
having 1-3 Hf8R3at6A3E8I8REd frqm N, 0 and S, whigh- gé be
unsubstityegngiisubstituted with halogen or lower alky|, 10

-NH(C} Z\HOH, NECHAMOCH3~-NHGH{CH3)2; .’\!H&QH-Z)HG-H-SQ-H,—
HernsyieEnanT 2B

-NH(CH

1,3bipyrazolyl-4'-
35 | L Pipyrazoly 0.020
carboxylic acid (5-hydroxy- 0.0005

adamantan-2-yl)-amide

trans-2'-Methyl-2'H-
1,3'Tbipyrazolyl-4'-
45 L3 Totpyr .y 0.0482 0.0059
carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide

trans-1-tert-Butyl-5-chloro-
1H-pyrazole-4-carboxylic ;
46 Py 1 0.0662 0.0085
acid (S-acetylamino- | - o )

adamantan-2-yl)-amide

trans-1-tert-Butyl-5-
trifluoromethyl-1H-
48 pyrazole-4-carboxylic acid | 0.0181 0.0003
(5-acetylamino-adamantan-

2-yl)-amide

trans-2'-tert-Butyl-2'H-
0.0238
[1,3Tbipyrazolyl-4'-




-NH(CH3)(CH2)nOH, -NCH2CH(CH3)OH, -NH(CH2)nO(CH2)1CH3i
-N(CH2CH3)2, -(CH2)0,0H, -(CH2)nO(CH2)nCH3, or a 3- to 8-membered
15 monocyclic heterocycle with 1-3 hetero atoms selected from N, 0 and
S, which may be unsubstituted or substittded with lower alkyl, hydroxy,

hvdroxv nhenvl. -(CH2)'-phenvl

-(C ?\1OH Qr halnnpn 3 The r*nmnnunri

%Q:cordmﬁ%ﬂ’%ﬁ]%‘r‘l or ?C\J\?‘nerenﬁszc
hydroxyj ﬁw%aﬂnmmmtymmn

is lower|a éfié ranched or unbranch
8-memQ Sroaryl having 1-3 |

R2 is adamantane
N0 or methane sulf
ed, halogen, halo-
leteroatoms select

, 3 00&tituted with
onylamino; and R3
ower alkyl, 3-to
ed from N, 0 and S,

which rrayda@.m'nmﬂmsymeﬂ or subs

NH(CH2 f N%gé ))OCH3, -NHCH(CH3)2, -NH(C
-NH(CH NH(CH3)("H2)"OH, -NCH2G

SBIH(CHZ) m@c@@ﬂﬁ)nCHémdN(CrﬂQCHB@ZﬁQ(CHZ)nOH,
(CH2) - 10 8- embered 30 mono

with 1-3 hetero atomsgq ected from

tituted with halogel

N, 0 and S, which

n or lower alkyl, 25
H2)nCH3OH,
H(CH3)OH,

0.006
cyclic heterocycle
may be

unsubstitedesiartautsitireadideith lower alkyl, hydroxy, hydroxy phenyl,
(CH2)r %%J_\gldﬁd-lléjilﬂ-l orfratogen4—T e compopmnd-according to
any ong of claims 1 to 3, wherein 35 R2 is unsubstituted adamantane;
and -17 U’R@%Y@W&‘Dai% branched or unbranched, -(CH2),n
183-C5)cypioalil dpsuisiifsitesbor suhstitoted with hydippgoer lower alkyl,
halo-al hydroxyalkyl (CH%) O(CH2)nCHS3, '

-(CHz)qé% NI @ADL (CHI2)" OC(CH3)3 or [5

pund according to Iny one of claims |

ino; and 10 R4 is lpwer alkyl,
C3-C5)eycloalkyl, lunsubstituted or
¥9£8f(}>i Q. lower alk );:galo-alkyl,

-CH(C 3913(5;&3&_"% 5. The comp

uted Vit

carboxylic

acid 0.0153

(5-
hydroxyadamantan-2-yl)-

amide

trans-1-(2-tert-
Butoxyethyl)-5-
trifluoromethyl- / H-
pyrazole-4-carboxylic acid
(5-hydroxy-

0.0046

77 ND

adamantan-2-yl)-amide

5 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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hydroxyalkyl, -(CH2),10(CH2)"CH3, -(CH2)" O(CH2)pO(CH2)" CH3,
-(CH2)" OC(CH3)3 or -CH(CH3)2(CH2),0H. 15 6. The compound
according to any one of claims 1 to 5, wherein R2 is trans-hydroxy
adamantane. 7. The compound accordingb-any one of claims 1 to 6,
wherein R3 is a 20 trifluoromethyl group. 8. The compound according to
any one of claims Ito 7, wherein RSMZOB, triazole, piperidine,
pyrrolidine, hydroxymethyl piperidine, benzylpiperazine,
hydroxypyrrolidine, tert-butyl pyrrolidine, hydroxyethyl piperazine, 25
1hydr%qx/g¥rl)%?}l |§é)%%rgtﬂ?c§1r&:?o& holine group. 9. The compound according to
any one of claims 1 to 8, wherein R4 is a cyclopropyl, tert-butyl,
-CH(CHB3)2CH20H, methyl, -CF3 or(CH2)nCF3 group, wherein nis 1
or2. 30 10. The compound according\tp any one of claims 1 to 9, wherein
R5is a trifluoromethyl group sl. The’coMfatiad according to any one of
claims 1 to 10, selected from [
Methyl-5-pyrro|-1-yl-|H-pyrazolm—il-c oxylic acid
(5-hydroxy-adamantan-2-yl)- amid¢; -176%3trans- | -Methyl-5-pyrrol- | -yl-1
H-pyrazole-4-carboxylic acid (5-hylroxy-adamantan-2- yl)-amide;
2'-Methyl-2'H-[ 1,3"lbipyrazolyl-4'-cafboxylic acid aggmantan-2-ylamide;
Methyl-5-trifluoromethyl-1 H-pyrazole-4-carboxylic acid
adamantan-2-ylamide; 5 5-Chloro-I-methyl-IH-pyrazole-4-carboxylic acid
adairndri@mi2-ylamide; trans-

I-tertﬁqgwl@ 6i Iggromethyl-lH-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yf)-:

] amide cis- I-tert-butyl-5-trifluoromethyl-
IH-pyfazoieamentivoxyiic it (Ber yaroptiadarmaitahydronyapivey1Dategen,
I-tert-bupylipatrilurametny | HrpysazalesiaarpQutia asidiagride;
trans-2'-Methyl-2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid
(5_h>}a¢é§(§pg@§ﬁ{l§ykéﬁ_agphed or unbranched, halogen, halo-lower alkyl, 3- to

8-membered heteroaryl having 1-3 heteroatoms selected from N, O and S, which
may be unsubstituted or substituted with halogen or lower alkyl,
-NH(CH,),OH,

-NH(CH,),OCHj3;, -NHCH(CH3),, -NH(CH;),CH3;O0H,
-NH(CH;)(CH),OCHj,,

-NH(CH3)(CH;),OH, -NCH,CH(CH3)OH, -NH(CH>),O(CH,),CH3,
-N(CH,CH3),, -(CH,)OH, -(CH,) O(CH;),CHj3, -(CH,)O(CH,),-alkyl,
-(CH2)O(CHy)p-cycloalkyl, or a 3- to 8-membered monocyclic heterocycle
with 1-3 hetero atoms selected from N, O and S, which may be unsubstituted
or substituted with lower alkyl, hydroxy, hydroxy phenyl, -(CH,),-phenyl,
-CH,(CH;),OH or halogen;

R4 is lower alkyl, branched or unbranched, unsubstituted or substituted with
hydroxyl, -(CH2)m-(C5-Cg)cycloalkyl, unsubstituted or substituted with
hydroxy or lower alkyl, halo-alkyl, hydroxyalkyl, -(CH;),O(CH,),CH3,
-(CH3),O(CH;),0(CH>),CH3, -(CH;),OC(CH3); or -CH(CH3),(CH,),OH;
saturated heterocyclyl ring containing 4-6 atoms of which 1-2 are selected
from N, O or S;

Rs is hydrogen or lower alkyl, unsubstituted or substituted with halogen; and
nis0, 1, 2 or 3;
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35

yl)-ainide; 5-Chloro-l-methyl -3-tri fluoromethyl- IH-pyrazole-4-carboxylic
acid adarnantan-2- ylamide; 15

5-Chloro-1,3-dimethyl-IH-pyrazole-4- carbox I|c acid
adamantan-2-ylamide;

Cyelopro y -5-trifluoromethyl-]H- pyrazole -4-carboxylic acid adamantan-2-
ylarnidéd? cfbr ropyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid

(5- hyldrs»IyQa;démantan -2-yl)-amide; 20

PRI ARl S ggfe-4-carboxyiic aci

5- (2 Hydroxy ethylamlno) I-methyl-IH-pyrazole-4-carboxylic acid

mg&)rdm to claim 1, wherein

Met% , ,4]tr|azol -1-yl-TH-pyrazolé-4-carboxylic acid
ada

ritamsursiHigd adamantane; and

Methyl 5SHMW@}'Qlﬁyl‘MHﬁ&M%%%h@oM@@Mi@g’%ﬁidhalo lower alkyl, 3- to

adamantan 2- %/Iamlde 177

5(3Hyr’8>‘?9‘

SEOgA hasing L b esoniems sclstsd fomehy O and S, which

adamanian-Zeylasuideuted or substituted with halogen or lower alkyl,
5-(4- Hyci J?ﬁéﬁlgﬁeélﬂm -1-yh)-1- methyl -IH-pyrazole- 4 -carboxylic acid
ntan-

adama

dmide; 5

5-[(2- HyNH@Pﬁh@¢PMtWW@H1MWQHzB¢HzGH 4-carboxylic acid
adaman@}q Iﬁey 5&%[Hydroxy propylamino)-1-methyl-
e-4- c

IH-pyrazo

oxy’i’lc acid adainantan- 2- -ylamide;

Methy|-SNiHSrbholfrEa)y PPy Hz 61 (4B arBbixy e 2)-O(CH,).CHs,
adaman de _
Wﬁg&%{a (clﬂ)f% i (CHﬁ?nO(CHz? CHs, or a 3- to 8-membered

5-(2-Methoxy-

amlno) razole-4-carboxylic acid

adam antaﬁl@%ﬂ%m @Q%é?db%ah'\ tero atoms selected from N, O and S,

-methy|-IHsRiRARIS Yo carRBXIIRATiS AdvmaRianyAtylataserkyl, hydroxy,

Methyl-5- g/) ridin-1-yl- I{-| Pé/ra; ole-4- C?rb(():glic acid

adamanta

a-phenyl, 2)nOH or halogen.

ToianR

5-(4-Hydroxymethyl- p|perldln-l-yl)-l-methyl-lH-pyrazole-4-carboxylic acid

5-(4- enzy]inﬁ)lperazm %Syﬁ

S5a mantanZXIam to claim. 1 or 2. whe
&1 et yl- a5- pyrazofe 121 carboxyllc acid

adankansoatkdn yidanédeibstituted with hydroxy, halogen, amino, acetylamino or

4.

methane sulfonylamino; and
Rj is lower alkyl, branched or unbranched, halogen, halo-lower alkyl, 3- to

‘8-membered heteroaryl having 1-3 heteroatoms selected from N, O and S,

which may be unsubstituted or substituted with halogen or lower alkyl,

-NH(CH,),OH,

-NH(CH,),OCHj3;, -NHCH(CH3),, -NH(CH,),CH;OH,

-NH(CHj3)(CH),OCHs,

-NH(CH3)(CH,),OH, -NCH,CH(CH3)OH, -NH(CH,),0(CH,),CHj3,

-N(CH,CHs)s, -(CHz)nOH, -(CH2)nO(CH,),CHj3, or a 3- to 8-membered
monocyclic heterocycle with 1-3 hetero atoms selected from N, O and S,
which may be unsubstituted or substituted with lower alkyl, hydroxy,
hydroxy phenyl, -(CH,),-phenyl, -(CH;),OH or halogen.

The compound according to any one of claims 1 to 3, wherein

R, is unsubstituted adamantane; and
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5-(R-3-Hydroxy-pyrrolidin-1-yl)-1-methyl-IH-pyrazole-4-carboxylic acid
adamantan-2-ylamide; 20
5-Diethylamino-I-methyl-IH-pyrazole-4-carboxylic acid
adamantan-2-ylamide; -17

ada

tert- tr)}/fl;;{[??-. gé%ﬁyé%%ﬁ%g@%_'c r%%g§§§$5)cycloalkyl,

-yl]-1-methybittpyibaotabttatbbwytic lacleb-adanantanitgmicds-alkyl,

5[

(2-Methpxy-ethylD)-methyl-amino]-1-methyl-IH-pyrazole-4-carboxylic acid
25 adar%yof%[%&%spﬁ

dmide; 2'-tert-Butyl-2'H-[ 1,3']bipyrazolyl-4'-carboxylic

acid adaif&in)a(Chastids; -(CF8):O(CH2),O(CH,)yCHs, -(CH2)nOC(CHs)s or

trans-l-t_qf%;ll hgreyli-pyrazole-4-carboxylic acid
(5-hydroxy-ada?r)étt?sr;tazrc?fl 2-y1)-amide; trans-2'-tert-Butyl-2'H-[
1,3"bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan- 2-yl)-amide; 5

sert-BtylBrehierrr kkRyazole-dsarnosyit.asidiadamantaa:R-ylamide;
A iy

tert-Butyl-

adanartAInARRRGSY

ydroxy-pyrrolidin-I-yl)-1H-pyrazole-4-carboxylic acid
géﬂietﬁfwgf{ AR PRsEAdR gy Restylamino or

H-pyrazalermeabigsyiithacid adamantan- 2-ylamide; 10

5-Az
ada

n@g%ﬁgég%ﬁgg?g- e@glgiledﬁ{gn%ﬁllae%w(i&ﬁzsig'(C3-Cs)cyclcalkyl,

Methyl-bathibstioredalinsdbylitide ywathdigddesarboiomieratiky htamaititah-2-
ylantidq;“;grrg-Bu%I-?-piperidin-l-yl-l H-pyrazole-4-carboxylic acid

adamantan-

ﬂ} an\{lde; trans- I-tert-butyl-5-trifluoromethyl-1

H-pyrazoieéd4)carbblopic i (Biflioxé o) dadianas2- () Faafae(CHs); or
trans-N-{4 inoedamaypian-1-yl)-acetamide;

13)2 2)n . .
trans-N-(4-Amino-adamantan-1-yl)-methanesulfonamide;
trans-2'-Methyl-2'H-[ 1,3"|bipyrazolyl-4'-carboxylic acid (5-acetylamino-
@damt@&%é@ﬁérﬁ@gﬁd@ﬁ’gt@@ﬁ} one of claims 1 to 5, wherein R, is trans-hydroxy

I-tert-Butyl-5-chloro-IH-pyrazole-

carboxylic acid (5-acetylamino-

adarfdARARBAM-amide; trans-
I-tert-Butyl-5-chloro-IH-pyrazole-4-carboxylic acid (5-

7.

10.

11.

The compound according to any one of claims 1 to 6, wherein Rj is a

o

trifluoromethyl group.

The compound according to any one of claims 1 to 7, wherein Rj is a pyrazole,
triazole, piperidine, pyrrolidine, hydroxymethyl piperidine, benzylpiperazine,
hydroxypyrrolidine, fert-butyl pyrrolidine, hydroxyethyl piperazine,
hydroxypiperidine or thiomorpholine group.

The compound according to any one of claims 1 to 8, wherein Ry is a cyclopropyl,
tert-butyl, -CH(CH3),CH,OH, methyl, -CF3 or -(CH;)nCF; group, wherein n is 1
or 2.

The compound according to any one of claims 1 to 9, wherein Rs is a
trifluoromethyl group.

The compound according to any one of claims 1 to 10, selected from
Methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-

amide;
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methanesulfonylamino-adamantan-2-yl)-amide; trans-
I-tert-Butyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-acetylamino-
25 adamantan-2-yl)-amide; -179- trans- | -tert-Butyl-5-trifluoromethyl- |

H-pyrazole-4-carboxylic acid (5- -176 -

methanesul lamino-adam -2-yl)-amide; trans-2'-tert-Butyl-2°11-
B OV AT S A s S AN apgtamantan-2-
5 tragd-Antetet-Butyl-2'H-[ 1, 3'|bipyrazolyl-4'-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-amide; trans-

Mt pipenidin il seusarale-deaRonicRoil arab ainoC,
adamantan-2-yl)-anlide; trans-2~-Methyl-2'H-[1,3"]bipyrazolyl-4™-c¢arboxylic
acid (5-methanesulfonylamjno- 10 ad mantan-z-yit)-am,i e; trans- L
Ltertféa%ﬁlsﬁ- b Gt s.%ﬁ}éjﬁﬂ@bl—l&a%&mfmlde»
2-yl)-amide; trans-I-tert-Butyl-5-ethoxymethyl-IH-pyrazole-4-carboxylic

acid GdydroxyattarhaHtquyr2zplediriadok5lic acid adamantan-2-ylamide;
cans-I-tei-t-Butyl-5-methoxyrnethyl-IH-pyrazole-4-carboxylic acid (5-
acetylamino-adamant @%@TN&'&HB@}?‘ 1- 11808 rrazole-4-carboxylic acid (5-hydroxy-
I-tert-Butyl-5-(5-methyl-isoxazol-3-y )-1H-pyrazole-4-carbo>}<lylic acitg (5-y d
acetNSHIAHGARBARHS -y1)-amide:
trans-I-tert-Butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid

(5- 20ihydraxprasdhmanian:Baytigiidé;pyrazole-4-carboxylic acid (5-hydroxy-
trans; %QL r%:g %%Igh%%ﬂ-lH-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-y |(§%; ’

trans-2'-Cyclohex I-2'H-[1,3']bipﬁrazo}lf/l-4'-carboxylic acid (5-hydroxy-
adanﬁ’%laﬁ&@ﬁﬁﬁi&@%omet yl-1H-pyrazole-4-carboxylic acid amide;
trans-5-Chloro-I-cyclohexyl-IH-pyrazole-4-carboxylic acid (5-acetylamino-
adamantal-RMythr-dmite] + 18 piranst-CycitdioaxyleZitld (5-hydroxy-adamantan-2-
1,3']b}jﬁyg%%g‘lgylw-carboxylic acid (5-acetylamino-

5-Chloro-1-methyl-3 -triﬂuororhethyl- 1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;
5-Chloro-1,3-dimethyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

Cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;

Cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

Methyl-5-(4-methyl-piperazin-1-yl)-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;

5-(2-Hydroxy-ethylamino)-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-

ylamide;
Methyl-5-[1,2,4]triazol-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

Methyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
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adam antan-2-yl)-ami de; trans-2'-(Tetrahydro-pyran-4-yl)-2'H-[
1,3'bipyrazolyl-4'-carboxylic acid (5- hydroxy-adamantan-2-yl)-amide; 5
trans-5-Chloro-I-cyclopentyl-IH-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide; -177 -

b A IR R PR A S
tran&x&érﬁgmmpémgdpﬁ&b[l 3'bipyrazolyl-4'-carboxylic acid (5-acetyamino-
10 adamantan-2-yl)-amide;

transs AR 55 drtdyAioxy: ‘i%@ﬁ?ﬁ'ﬁ{%%&?&@'@aﬁb%@ﬁ%ﬂﬁ A¢ithantan-

roxy adamantan 2-yl)-amid
tran 2’ fenddes Hydroxy- cyclohexyl) 2 H-[ 1,3bipyrazolyl-4'-carboxylic acid
(5- hydroxy-adamantan-2-yl)-amide; 15 trans-I-Cyciopentyl-5-

f|uorGr[l@h’l/jfdl’b}@%ih?]ﬁiﬂ@ﬂ@j’b@bﬁﬁﬁﬁ]abidléﬁrﬁyﬂlﬂbpyrazole—4—carboxylic acid
adam ntan- 2 mldgétrans-

I- Cyce}o%exy il uoromethyl -IH-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide; trans-

- (ci554@mmwm@@i}1§ltim@mhéﬁmmmﬁﬁ*m@nyaamé&wbmaman-
20 aqid (zrhydroxy-adamantan-2-yl)-amide;
trans-I- (trans 4 Hydroxy cyclohexyl)- 5 trlfluoromethyl -|IH-pyrazole-4-carbo

E}Q:‘c \ Cb’ Qgé/ @ Fﬂ[ﬁaf§r Id?}i%ygg@%@ ﬁﬂ:amantan- -ylamide;

acid(5-hydroxy- adamantan-2-yl-amide; 25

transsH2Nishlos xyesthyirBnviftlonsthethyilibympdeclecarlzaroxglit adieh{Batan-2-
hydroxy-agamantan-2-yl)-amide; -181- trans-2'-(2-Methoxyethyl)-2'H-[
1,3'bipyrazolyl-4'-carboxylic acid(5- acetylamino-adamantan-2-yl-amide;
trans-2'-[2-(2- Methoxyethox_g >(j:'thyl] -2'H-[ 1,3'|bjpryazolyl-4'-carboxylic

acid %5 Wﬁﬂ%\?ﬁ - Me@olg—éﬁ -carboXylic acid adamantan-2-ylamide;
trans-I-(2-tert-Butoxyethyl)-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid

(5- hivikrtyy-2ghepasdtari-2dy)Eamideple-4-carboxylic acid adamantan-2-ylamide;

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

adamantan-2-ylamide;

5-(4-Benzyl-piperazin-1-yl)-1-methyl-1 H—pyrazole—4—carboiylic acid adamantan-2-
ylamide;

5-(R-3-Hydroxy-pyrrolidin-1-yl)-1-methyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide;
5-Diethylamino-1-methyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
tert-Butyl-5-pyrrolidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

5-[4-(2-Hydroxy-ethyl)-piperazin-1-yl]-1-methyl-1H-pyrazole-4-carboxylic acid

adamantanylamide;

5-[(2-Methoxy-ethyl)-methyl-amino]-1-methyl-1H-pyrazole-4-carboxylic acid

adamantan-2-ylamide;

2'-tert-Butyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide;
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trans-2'-(3-Methoxypropyl)-2'H-[ 1,3']bipyrazolyl-4-"carboxylic acid
(5-hydroxy- adamantan-2-yl)-amide;
trans-2'-(3-Methoxypropyl)-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5- 10
acetylamino-adamantan-2-yl)-amide; tra 48 -

I-Cyclopropyl-5-frifluofometh I-éli{- razole-4-carboxylic acid (5-hydroxy-

oA Ao S e A Sl A PSRt e (o R R Bfamantan
-1H-gyybzatedb;carboxylic acid (5-hydroxy- adamantan-2-yl)-amide; 15
trans-2'-cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-

ada%ﬂ@féﬁﬂhﬁ@i%%@@]ﬂf 4195@9¥J4C~\69{“38§8W|%H'{5—hydrox -adamantan-

1,3'bipyrazolyl-4'-carboxylic acid (5-hydroxy- adamantan-2-yl)-amide;
trans2 Xy aBIss pyimethyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid
(5- 20 hydroxy-adamantan-2-yl)-amide; trans-

|-(2- HipteBxyAl Sletliorethyd-pihy o -tiltudromtitydid Wpynazale24damide;

carboxylic acid (5-hydroxy-adanantan-2-yl)-amide; trans-

|-tert: Butyl- ropyl-lH- -Gar ic aGid (5-
e B R XM Rl A A AR i
- CyetdpuaptatZifidamarethyl-IH-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide; - 182 trans- | -Cyclobutyl-5-trifluoromethyl- |
H-pyrazatardrearhaxydie-acisiferi dégehiamirppaamirMadndatyReted adamantan-
trans:5-Chloro-I-cyclobutyl-IH-pyrazole-4-carboxylic acid (5-acetylamino-
adamaHEHSEY)-amide:; 5

trans-2'-Cyclobutyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-acetylamino-
adantafyeana@-yhyhinidethyhn sl psteaaoButycapaaiiig @id-fdamantan-2-ylamide;
1,3bipyrazolyl-4'-carboxylic acid (5-hydroxy- adamantan-2-yl)-amide;

transeZettgit-Buhdioshheiar 2 HAL B 1hpvrsrolybAbeatradia agithantan-2-
(5-hydroxy- 10 adamantan-2-yi)-amide; trans-4-Bromo-2'-tert-butyl-2'H-[
1,318 Iy1-4-carboxylic acid (5-hydroxy-

tert-Butyl-5-piperidin-1-yl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;

trans-1-tert-butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-fluoro-

adamantan-2-yl)-amide;
trans-N- (4-Amino-adamantan-1-yl)-acetamide;
trans-N-(4-Amino-adamantan-1 —yl)—methanesulfonamidé;

trans-2'-Methyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-

methanesulfonylamino-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;
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adamantan-2-yl)-amide; trans-2'-tert-Butyl-4-chloro-2'H-[
[,3']bipyrazolyl-4'-carboxylic acid (5- acetylamino-adamantan-2-yl)-amide;
15 trans-4-Chloro-2'-cyclobutyl-2'H-[ I,3']bi 9yrazonI -4'-carboxylic acid (5
acetylamino- adamantan 2-yl)-amide; trah&22' Cyclopropyl -2'H-[

1,3'bj ra o aC|d Iamln ant )-amide;
o G By B o R By TASC r EBS o (5. 20
aeetﬂmhmmbﬁ»mdmnazaﬂbmmmmmanée
4-Chloro-2'-(2-methoxy-ethyl)-2'H-[ 1,3"bipyrazolyl-4'-carboxylic acid(5-

acetylapinoradamantan -y d’fB'fBBQ%z 91- Ih@aP&HJSﬁ%'QQcP?%é%ﬁ%@&V

one of claims 1 to 11 selected from trans-2'-tert-butyl-2'H

1,38 PaREN A YOarBELSlic acid (5-hydroxy-adamantan- 25 2-yl)-amide;
1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid
(5-hyﬁd@%)24aéﬁrﬁamaﬂ'ﬂ-[ymamﬂdmzdl§34' carboxylic acid (5-

trans I eth & rlrol -- I IH IZficarngyllc acid (5-hydroxy-
adaman An-o- SP E/ ﬂBlpy’razolyl 4'-carboxylic acid

adamantan-2- ylamlde

1-meitiapia-tMiatiarbmptasiidingyraddleraraaplsotyire egiglic acid (S-acetylamino-

adamantandny/iaglidgniadrans-
I-tert-butyl-5- trlfluoromethyl [H- pyra20|e -4-carboxylic acid (5-hydroxy-

32?(;?5%&T?'®y&}¥1r§££ A%&Iég]g b ,d'%glplm%ﬂmd (5-methanesulfonylamino-

adamadatemanyD-ghdeideans-2'-methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic
acid (5-hydroxy-adamantan-2- 10 yl)-amide;

1-cyelopu qpbér?ﬁﬂﬂ#i%’%%?)"lh‘ Mzﬁ%ﬁ’é@l%&% '&c?&@ﬁ%/@ég{%ﬁamaman-
adamantan-2-yl)-amide; 2'-tert-butyl-21H-[1,3']bipyrazoiyi-4'-carboxylic

acid Ad: i-2-ylamide; and
1-tert-butyl-5-ehloro-IH-pyrazole-4-carboxylic acid

(5-hygsaxy-adamaniap-dhdyyife@dmlidel-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-methoxymethyl-1H-pyrazole-4-carboxylic acid (5-

acetylamino-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-

acetylamino-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-5-Chloro-1-cyclohexyl-1 H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-2’-Cyclohexyl-2’H-[ 1,3’ ]bipyrazolyl-4’-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-5-Chloro-1-cyclohexyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-

adamantan-2-yl)-amide;



13. The compound according to any one of claims 1 to 12, wherein said
compound is selected from the group consisting of 20 trans-
I-tert-Butyl-5-ch|oro-|H-pyrazole-4-carboxlylic acid (5-acetylamino-
adamantan-2-yl)-amide; - 180 -

R S L S B S
transa@terttBuddy2iHfilds] bipyrazolyl-4'-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-ainide; trans-

-tert;Bytyb5 %Qﬂ:@)@;ﬁ@lﬁ:ﬁ93aﬁ9%3§{31¢ﬂ9£§i§4<5c[£}56€158?% 29 (5-

adamantan-2-yl)-amide; trans- |-tért-Butyl-5-methoxyrmethyl-
IH-pyradiorynadansasne atidmsidscetylamino-adamantan-2-yl)-amide; 35
trans- I-tert-Butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid
(5 aceilembBradamaiiapeatyl}iamideizsi@nscarboxylic acid (5-hydroxy-
I-tert-lau%l-S- 5-chl§:ro-is xazol-3-yl)-IH-pyrazole-4-carboxylic acid (5-
hydr&%§- 585 it -INHamide; 40 ,
trans-2'-Cyclohexyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adartrantad-L-yplemendd- 2’81 1,3’ Ibipyrazolyl-4’-carboxylic acid (5-hydroxy-
transégg&ééﬁlﬁpgxwy_%'ﬁiﬁ%p']bipyrazolyl-4'-carboxy|ic acid (5-acetylamino-
adamantan-2-yl)-amide; trans-2'-(Tetrahydro-pyran-4-yl)-2'H-[ ‘
1,3"bipyrazolyl-4'-carboxylic acid (5- 5 hydroxy-adarnan”tan-2-yl)-amide;,
trand’3E9aby Rﬁf@iﬁ%ﬁ@?&%ﬁ%&%ﬁw M@%ﬁ@{@ﬁéﬁ&&éé@ﬁf&yﬁmm-
adandmiamtanyd-ahnideide)
trans-2'-Cyclopentyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-acetyamino-

adamaptan-@py - AMIEe: WaRSar OIS b BONEXSIONSIA-2dbbavtic acid (5-
1,3'|bipyrazolyl-4'-car ()Sxylei}(?%cid ?5-}?1ydrox -Zdanyﬁ) ntan-2-y%-am¥ el;clai'f1 (
hydroxy-adamantan-2-yl)-amide;
trans-2’-(cis-4-Hydroxy-cyclohexyl)-2’H-[ 1,3’ |bipyrazolyl-4’-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-1-Cyclopentyl-5-trifluoromethyl-1 H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-1-Cyclohexyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan;Z—yl)-amide;

trans-1-(cis-4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide;

trans-1-(trans-4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide;

trans-2’-(2-Methoxyethyl)-2’H-[ 1,3’ ]bipyrazolyl-4’-carboxylic acid(5-hydroxy-

adamantan-2-yl-amide;

trans-1-(2-Methoxyethyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-

hydroxy-adamantan-2-yl)-amide;
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trans-I-(cis-4-Hydroxy-Cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carbox
ylic acid (5-hydroxy-adamantan-2-yl)-amide;
trans-i-(trans-4-Hydroxy-cyclohexyi)-5-trifluoromethyl-IH-pyrazole-4-carbo
xylic 20 acid (5-hydroxy-adamantan-2- yl}f%%mide trans-2'

2- Metho b lyl-4' -carhoxyli id(5 -
a( da n%raﬁltsa yggi?(/g @%%yl épﬁr?fgbﬂnpyrazo y Xl’ car% yhc¥1 (? 4
transabé&]&itathoaa;hthyﬁteﬁﬁﬂﬂdmmnﬂe;hyl IH-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

transg2;5(2Mett w‘é&nwy%tﬁo%sﬁémw@ﬁg 4-6ArboxiGRRdELREERY acid (5-

am ino-adamantan-2-yl-amide; 30 trans ethoxypropyl) -2'H-[

1,3 BIpgresv pmapiiihd syl BaRe(5-hydroxy- adamantan-2-yl)- amlde
trans-2'-(3-Methoxypropyl)-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5- 35
acetylanmg(adamﬁntmw)ﬁmﬂﬁwmthyl 1H-pyrazole-4-carboxylic acid (5-

[-Cy ropyl-5-trifluprome yI IH-pyrazole-4-carboxylic acid (5-hydroxy-
adarilllé/% fa%y % angl)l e@X tran%QS Chloro 1-cyclopropyl

-1H-pyrazole- 4 carboxyllc acid (5-hydroxy- adamantan-2-yl)-amide;

transt2oeyciohrdptiox epdidyr z%ﬂbm%@kﬁmpa@e«ﬂlﬁwé@ hydroxy-

adamantanmdyh- ?Ulk%ld@
trans-4-Chloro-2'- cyclopropyl -2'H-[1,3']bipyrazolyl-'-carboxylic acid

(5- hydrox an -2-

trana e Bt HBEB T a R PR e o i e i
(5- 5@dey3dmmy}<adémmman 2-yl)-amidte; -185-
trans-I-(2-Hydroxy-1,1-dimethyl-ethyl)-5-tri fluoromethyl-1 H-pyrazole-4-

Carbqf%gcla@ %M ngtﬁﬁm ?'MJQ fﬂle\ggl’e -4-carboxylic acid (5- hgdroxy—

trans-I-tert-Butyl- cyclopropyl IH- pyrazole- -carboxylic acid (5 hydroxy-

adanidaranB-yhieideans-

[-Cyclobutyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-hydroxy-
trans-5-Chloro 1-cyclopropyl -1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-2'-Cyclopropyl-2'"H-[1,3"|bipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-4-Chloro-2'-cyclopropyl-2'H-[ 1,3"]bipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-1-Cyclopropylmethyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-1-(2-Hydroxy-1,1-dimethyl-ethyl)-5-trifluoromethyl-1H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-1-Cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;
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. adamantan-2-yl)-amide; 10 trans-

[-Cyclobutyl-5-trifluoromethyl-IH-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide; e
trans-5-ChIoro-I-cycIobutyl-lH-pyrazole-zllggrboxylic acid (5-acetylamino-

adamantan-2-yl)-amide; 1 .
rand B SRR DSy PSI b 2Bt S e 8o
adamcrttdmdng)ad amidetanahsd2 asit| utyl-4-methyl-2'H-[
1,3bipyrazolyl-4'-carboxylic acid (5-hydroxy- 20 adamantan-2-yl)-amide;

trang;{est 0bgkbs iesagd ino-
e e o B ahione S
1,318y G 4 BafBYSSic acid (5- acetylamino-adamantan-2-yl)-amide:
and trans-4-Chloro-2'-cyclobutyl-2'H-[l,3']bipyrazolyl-4'-carboxylic acid (5-
acetytamifdbeaddoshatnthni2-j1)38mice a780y 14 -feghoaghiaceidiCahcetylamino-

comggg,ltlon[agpjpé? ising.a therapeutically effective amount of a

compounr%l accor éﬂ{é anly one of claims 1 to 13 or pharmaceutically

acceptable' salts thereof, and a harm'aqeutically ac'ceptable.carr'ier. 35
15. CERpdisHstybtingtylahildhe dripmirrelyltd-Farkerilie a@d (S-hydroxy-

ther%ggﬂimy_@gjz@nﬁgg§tance. 16. Compounds according to any one of
claims 1 to 13 for the preparation of medicaments for the treatment of a

metabolic.disorder, 17. The u f mpound acgording to.any. of
S T g S o P e b SRS grony-
diabetles; otasidyydy-ametddholic syndrome.

trans-4-Bromo-2'-tert-butyl-2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-

adamantan-2-yl)-amide;

trans-2'—tert-Buty1—4—chloro—2'H-[ 1,3'|bipyrazolyl-4'-carboxylic acid (5-

acetylamino-adamantan-2-yl)-amide;

trans-4-Chloro-2'-cyclobutyl-2'H-[1,3"|bipyrazolyl-4'-carboxylic acid {5-

acetylamino-adamantan-2-yl)-amide;

trans-2'-Cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino -

adamantan-2-yl)-amide;

trans- 4—Chloro—2'—cyclopropy1-2'H-[1,3']bipyrazolylj-4'-carboxylic acid (5-

acetylamino-adamantan-2-yl)-amide and

trans- 4-Chloro-2'-(2-methoxy-ethyl)-2'H-[1,3'bipyrazolyl-4'-carboxylic acid(5-

acetylamino-adamantan-2-yl)-amide.

12.  The compound according to any one of claims 1 to 11 selected from

trans-2'-tert-butyl-2'H-[ 1,3"bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-
2-yl)-amide;

1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide;
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trans-1-methyl-5-pyrrol-1-yl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

2'-methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide;
1-methyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid adamantan-2-ylamide;
trans-1-tert-butyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

cis-1-tert-butyl-5-trifluoromethyl-1 H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2'-methyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-hydroxy-adamantan-2-
yl)-amide;

1-cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

2'-tert-butyl-2'H-[ 1,3"]bipyrazolyl-4'-carboxylic acid adamantan-2-ylamide; and
1-tert-butyl-5-chloro-1H-pyrazole-4-carboxylic acid (5-hydroxy-adamantan-2-yl)-

amide.

The compound according to any one of claims 1 to 12, wherein said compound is

selected from the group consisting of

trans-1-tert-Butyl-5-chloro-1H-pyrazole-4-carboxylic acid (S—acetylémino—
adamantan-2-yl)-amide;

trans-2'-tert-Butyl-2'H-[ 1,3']bipyrazolyl-4'-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2'-tert-Butyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-
methanesulfonylamino-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-ethoxymethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-methoxymethyl-1H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-(5-methyl-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-(5-chloro-isoxazol-3-yl)-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-2’-Cyclohexyl-2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;
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trans-2’-Cyclohexyl-2"H-[1,3]bipyrazolyl-4’-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2’-(Tetrahydro-pyran-4-yl)-2°H-[1,3’ ]bipyrazoly1-4’ -carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-2’-Cyclopentyl-2’H-[ 1,3’ ]bipyrazolyl-4’-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2’-Cyclopentyl-2’H-[ 1,3’ |bipyrazolyl-4’-carboxylic acid (5-acetyamino-
adamantan-2-yl)-amide;

trans-2’ -(cis-4-Hydroxy—cydlohexyl) -2’H-[1,3’]bipyrazolyl-4’-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-1-(cis-4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide;
trans-1-(trans-4-Hydroxy-cyclohexyl)-5-trifluoromethyl-1H-pyrazole-4-carboxylic
acid (5-hydroxy-adamantan-2-yl)-amide;

trans-2’-(2-Methoxyethyl)-2’ H-[ 1,3’ ]bipyrazolyl-4 ”—carboxylic acid(5-hydroxy-
adamantan-2-yl-amide;

trans-1-(2-Methoxyethyl)-5-trifluoromethyl- 7/ H- pyrazole 4- carboxyhc acid (5-
hydroxy-adamantan-2-yl)-amide;

trans-2’-(2-Methoxyethyl)-2’ H-[ 1,3 ]bipyrazolyl-4’-carboxylic acid(5-
acetylamino-adamantan-2-yl-amide;

trans-2’-(3-Methoxypropyl)-2°H-[1,3’ |bipyrazolyl-4-*carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2’-(3-Methoxypropyl)-2 'H-[ 1,3’ |bipyrazolyl-4’-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide;

trans-1-Cyclopropyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-5-Chloro 1-cyclopropyl -1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2'-Cyclopropyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-4-Chloro-2'-cyclopropyl-2'H-[ 1,3"]bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-Cyclopropylmethyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-
hydroxy-adamantan-2-yl)-amide;
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trans-1-(2-Hydroxy-1,1-dimethyl-ethyl)-5-trifluoromethyl-1H-pyrazole-4-
carboxylic acid (5-hydroxy-adamantan-2-yl)-amide;

trans-1-tert-Butyl-5-cyclopropyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-Cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-1-Cyclobutyl-5-trifluoromethyl-1H-pyrazole-4-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide;

trans-5-Chloro-1-cyclobutyl-1H-pyrazole-4-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2'-Cyclobutyl-2'H-[1,3"]bipyrazolyl-4'-carboxylic acid (5-acetylamino-
adamantan-2-yl)-amide;

trans-2'-tert-Butyl-4-methyl-2'H-[1,3']bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2'-tert-Butyl-4-chloro-2'H-[1,3"bipyrazolyl-4'-carboxylic acid (5-hydroxy-
adamantan-2-yl)-amide;

trans-2'-tert-Butyl-4-chloro-2"H-[ 1,3"Tbipyrazolyl-4'-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide; and

trans-4-Chloro-2'-cyclobutyl-2'H-[1,3"bipyrazolyl-4'-carboxylic acid (5-
acetylamino-adamantan-2-yl)-amide.

A pharmaceutical composition, comprising a therapeutically effective amount of a
compound according to any one of claims 1 to 13 or pharmaceutically acceptable

salts thereof, and a pharmaceutically acceptable carrier.

Compounds according to any one of claims 1 to 13 for use as therapeutically active

substance.

Compounds according to any one of claims 1 to 13 for the preparation of

medicaments for the treatment of a metabolic disorder.

The use of a compound according to any one of claims 1 to 13 for the preparation

of medicaments for the treatment of diabetes, obesity or metabolic syndrome.
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