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In particular, the conmpounds and derivatives of the present invention
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wher e uterine leiomyoma {Chwalisz, K., et al. (2004). Semin Reprod Med 22, 113-
119.; Chwalisz, K., et al. (2002). Annals of the New York Academy of
15 Sciences 955, 373-388; discussion 389-393.; DeManno, D., et al. (2003).
Steroids 68, 1019-1032.}. Asoprisnil and structurally-related PRMs differ from
anti-progestins and progestins in animal models, demonstrating partial
progestogenic activity in the rabbit endometrium (McPhail's test {McPhail, M.
K. (1934). Journal of physiology 83, 145-156.}) and guinea pig vagina, for
20 instance. Pre-clinical studies with asoprisinil in primates have indicated that
PRMs suppress endometrial growth and, unlike the effects of progestins,
endometrial ER and PR expression is not repressed {Chwalisz, K., et al.
(2000). Steroids 65, 741-751.; DeManno, D., et al. (2003). Steroids 68, 1019-
1032.; Elger, W., et al. (2000). Steroids 65, 713-723.}.
25
The expression of both PR isoforms in reproductive tissues is altered during
carcinogenesis. The over expression of PR-B, for instance, has been shown
to correlate with more aggressive endometrial and ovarian cancers {Fujimoto
et al (1995) Tumour Biology 716, 254-60}. In the area of either breast cancer
30 protection or for the treatment of hormone-dependent breast cancer, there are
already pre-clinical data with RU486, onapristone and CDB-4124 in DMBA-
induced breast cancer in the rat {Wiehle et al 2007 Oncology Reports 78,
167-174}. In these studies, both agents decreased tumour volume and

increased apoptosis. Three small clinical trials in women with advanced



Rc i ndependently represents -NH2, -NHO1_4 al kyl, -N(01_4 al ky02, -0014
al kyl or -014 al kyl; 20Rd independently represents H or 01-4 al kyl; and
Heti 1 ndewerrdevi3kaoor epresents a 5- or 6- nenbered, saturaTasoopesisal |y
saturated, or aromatic, heterocyclic sing conmprising (a) froml to 4

ni trogen at ms, .0 2 nitroge tons and 1 tomor 1 sul phur
atom of ats&%@éﬁ?tgﬁeﬁ@oh aVE ShAUD f14OTRPERONE G BRABR,AYERATE ut ed' by
one or ”Déﬁlcéléngléhl&’B]51989%%@#%%49’ 2%%'196“%];?198? Q‘ﬁQWBuFPr 014

al kyl); Het2 re sents a 4- to 6- ered, saturate partially
sat ur at edCaocear ohetied1 roRobpdbor ehel 4088 Jiropean rJgurrmi ol Ganaeo 362-

menber ed a ed, art ally saturated, or ar cyclic erocycl I C
ho. | Socolsiteime RS e indy F0NAART Fanthr S GTES: Braflg Y Routsdl ol  ogen
at oms aAndahd Paddeaxalt 6. 5% 3f paliehty had entlimeal ﬁésdor@@/ﬂﬁRlﬁ’-lmmo 1

sul phur atom and Rd represents 014 al kyl, oxo, OH, 0001_4 al kyl, 000014

al kyl, sonwiday)a{RRgeereta-et al 0aP@H Gynegolkgical Gncalomy 7, A28r38H) 2; and WO
2010/ 032200PCT/ 1B2009/ 054038 9 R6 represents Cl_3alkyl (opti onal | y
substituted by one or nore substituents each independently selected from

Rf), C3_6Vworaenakiky mutaponsiralthe b$elé§t¢énﬁee¢uls¢e|@tl‘tﬂllt9r ey BRGADGes), ON or
hal ogen; where Rf represents hal ogen or W 5 The |nvent|on descri bed
herein al BE- grswsaééopﬁ%am&wwn e@?ﬁﬁf§| aFHBaROaeNESi Al Ui IREsA¥S UNd of

For muj@ ( ca@%\?é‘d @égﬁﬁﬁ&% et aPﬁBi%%'n?omﬁé'\Mtrﬂﬁ & Mofhe fg dyel. udi ng

hydrate) ther armaceuti c y acceptable carrier.
Treatment of Brca1/p53 -deficient mice with RU486 prevented mammary

tumorigenesis, raising the possibility that anti-progesterone treatment may be
effective in breast cancer prevention in individuals with BRCA71 mutations
{Aleksandra et al.2006 Science 314 , 1467-1470}.

15
A selective progesterone receptor antagonist, which is devoid of anti-
glucocorticoid activity, may be less affected by dose-limiting side effects and

prove effective in treating endometrial, ovarian and breast cancer.

20 The compounds of the present invention have been found to have potentially
useful pharmaceutical properties. They may be used to treat conditions such
as endometriosis, uterine fibroids (leiomyomata) and menorrhagia,
adenomyosis, primary and secondary dysmenorrhoea (including symptoms of
dyspareunia, dyschexia and chronic pelvic pain), chronic pelvic pain

25 syndrome, precocious puberty, cervical ripening, contraception (emergency),
breast carcinoma, ovarian carcinoma, endometrial carcinoma, prostate
carcinoma, pulmonary carcinoma, testicular carcinoma, gastric carcinoma,
meningioma, anxiety, premenstrual syndrome, premenstrual dysphoric
disorder, alcohol abuse and reward, or Charcot-Marie-Tooth disease.

30 Particularly of interest is the treatment of the following diseases or disorders:
endometriosis, uterine fibroids (leiomyomata), menorrhagia, adenomyosis,
primary and secondary dysmenorrhoea (including symptoms of dyspareunia,
dyschexia and chronic pelvic pain), chronic pelvic pain syndrome, and breast,

ovarian or endometrial cancer.



The foll ow ng enbodi nents are preferred: (i) a compound of Formula (l), as
defi ned above, wherein Rl represents Hor 01-3 alkyl; (ii) a conpound of
Formul a (W9,20e03embi ned above, or enbodi nent (i) 15aboveCTahoedis0fRl
represents 01-3 al kyl, preferably nmethyl; (iii) a conpound of Forrmula (I),
as defined above, or enbodinent (i) above, wherein Rl represents H, (iv) a
conpound of Fornula (1), as defined above, or enbodinment (i) above, wherein
Rl represents nmethyl; 20(v)a conpound of Fornmula (1), as defined above, or
any of enbodinents (i) to (iv) above, wherein R2 represents H C or 01-3
al kyl ; Morg partecatqrtyuatintgresiois e regtmentar preventon abone or ororarpainf

mbodi ment b her ei n. R ts 1.3 alkyl,
Sor of or b o BETST SYMRBRT SssalBa M e T RRERSY #7070 Sidhiod T dsoove, or
any ofs enippdéaep tdr‘né midy édhpALOYPsmBhGEoS.: %rmerr@ﬁemteﬁstwa|(pé|\hc) a

compound of Forimula (1), "as def| ned above, or any of enbodiments (i) to (v)
above, wheai rdyﬁpar@mlase,lm@emWenomagia«)lowe&ahg@mualcﬂr ragkbeia; (1), as

repr osent &1 B RRUCTRE HSETRL Plfindd i g icH Hflsea™

2010/ 032206MENg1a0P 4 Rbrehaa . J&Jc(wbreatmmmﬁawm\@ﬂvd:anr@ub@ grophylastidef i ned
above, or any of enbodinents (i) (i x) above, wherein when R3 represents

01-6 al kyPrl p?'ﬂ'ai"ée @Qaﬂ{n%ﬂt@fltheHPQ?EY'QEIC@”ﬂﬁ@@r@’ﬁloﬁﬂorﬂnpéﬁlsﬁmﬂom%X|) a
c_orrpo d g thetdhditfork lfére%zn p?&ﬂd above, or any of 5enbodinents (i) to
repre

(1x) ove, mhereln when sents cycloal kyl, it is 03-4 cycloal kyl,
preferably cycl opropyl or cyclobutyl; (xii) a conpound of Formula (1), as

(rjg];alrgggn? OvemcH!ﬁrkWe %mpe)ggﬁ §@Paﬁffﬁ §4Qt|ves o] Xg p?é)soevn |n\\//\éhn {O%I gxhvi\gli?n R3
activity as progesterone receptor modulators and may be useful for treatment
where progesterone receptor modulation is indicated.

15
More particularly, the compounds and derivatives of the present invention may
be useful for treating endometriosis and/or uterine fibroids (leiomyomata),
including the pain symptoms thereof, and and for the treatment of breast,
ovarian or endometrial cancer.

20

According to one aspect of the present invention there is provided a
compound of Formula (l), or a pharmaceutically acceptable salt or solvate
thereof:

25

wherein,
R" and R? each independently represent H, halogen, CF3, C1.3 alkyl or Cy.3
30 alkoxy;



10(xiii) a conmpound of Formula (l), as defined above, or any of enbodi nents
(i) to (ix) above, wherein when R3 represents Het, it is tetrahydrofuranyl,
pr ef er ablwo2etoaemhydr of uranyl; (xiv) a conpound of FoPCEITR2009/P540385
defined above, or any of enbodinents 8i) to (x) above, wherein R3

represents;03 al ky] , 15 ref rably isopr I XV compound of Fornmul a
T oS B orgsabisuis Bt ad HoRBo R iRy Lictiehal S RRe O,

wher ei n a

oty b oo ioPe 486 Behtstlack indeertentyRicRited ol KL Fér Bt @ghionaly

20enbodi neunlestitytey h}oome(OD rrmbex%ebs&them@eadRAndemlmmyselectQ&v‘mm a conpound

of For mul g)lj_éc# as def d above, or any of the enbodinents (i) to (xvi)
above, V\HEF}WQ@ presents 01-6 alkyl, it is 01-4 alkyl; (xviii) a

conpound of FoRMEGrebbts Mot icrd orlgye, or any of the 25embodi ments (i)
to (xvii) above, wherein when R5 represents 01-4 al kyl, Rb represents OH

(xi x) a conpouhl@t EFPrEsENIEIa5(01)6- MmeMberetha@tubtat pasiallriatenteh or

Fepresent s oo FITae YieldwBidkTind ASRBHIRIAT O, { ASREREh dnfb Y

any of the enbgs)inene sittdgent stofmevard 1ax9yen atdraioeifnsulbieur 2o, ep(esent s 02- 3
al kyl, it is unsubstituted; WO 2010/ 032200PCT/ 1B2009/ 054038 11 (xxi) a
corrpound of FoPRAeD gtom 0%1% syENURééPBbove, or any of the enmbodinents (i) to
(xvii ;0 abR“‘?e gﬁ@ﬁ |r epresents 03 alkyl, it is unsubstituted;
(xxii) a corrpoun or rrul a (1) as defined above or any of the

5enbodi rreRPssemne)sents Cxyalkyaloptienaliyhauriestituted @y die orepoessuttgtit@htsycl oal kyl ,

b f | d d ab
or any of SRRRINRREATRA SeIEHER TR 5o nbuelon KUHEPEP RIS STt & ot
hal ogen, ?'o e%f%&%' éi)ﬂstltt%?ﬂé‘eﬁbt‘fHdep@ﬂgéntlmgcte@lrfrd'r'ﬁtdxo FWpxior) a

conmpound of Formula , as defined above, or any of the enbodinents (i) to
(xvii) abblet (ommaiiyrsumstlwém by @mesordRpre substituents each independently

15 selected from RY); where
R® represents OH, halogen, Cs.s cycloalkyl, OC14 alkyl, COR®, NR%, or
Het'; where

R® independently represents —NH3, -NHC .4 alkyl, -N(C1.4 alkyl)a,
-OC14 alkyl or -C14 alkyl,
20 R¢ independently represents H or C1.4 alkyl; and
Het' independently represents a 5- or 6- membered, saturated,
partially saturated, or aromatic, heterocyclic ring comprising (a)
from 1 to 4 nitrogen atoms, or (b) 1 or 2 nitrogen atoms and 1
oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1
25 sulphur atom, (optionally substituted by one or more substituents
each independently selected from OH, oxo or C1.4 alkyl);
Het? represents a 4- to 6- membered, saturated, partially saturated, or
aromatic, monocyclic heterocyclic ring, or a 7- to 12- membered
saturated, partially saturated, or aromatic, bicyclic heterocyclic ring,

30 comprising (a) from 1 to 4 nitrogen atoms, or (b) 1 or 2 nitrogen atoms
and 1 oxygen atom or 1 sulphur atom, or (c) 1 oxygen atom or 1
sulphur atom; and
R? represents Cy.4 alkyl, oxo, OH, COC .4 alkyl, COOC 4 alkyl, SO2C1.4
alkyl, NH2, CONHC 4 alkyl, or CON(C14 alkyl).; and



hal ogen, 03_4 cycl oal kyl, Ove, CORc, NRd2, (xxv) a conpound of Formula
(I'), as defined enbodinents (i) to (xvii) above, wherein 15cycl oal kyl, 0014
al kyl , CORO,20M0R32200( xxvi ) a conpound of Fornula (1), asPdefiBregosisodi ments
(i) to (xvii) above, wherein cycl oaI kyl 0014 al kyl, (DRC NRd2; (xxvii)
a conpoungdg of For s .defj di nent s Xvii) above,

B OO0 O (A NS RRAIP By et Sl et 2bove,
(1), as d@%bﬁ‘ﬁfbe‘b@ﬁeéh 8418 t@d)férﬁF(f Gyl I sGHStaR ’ )
CORc, NRd2; 25(xXi X) atnggorrpgundrof F)(;r @u%cge(lwgdsm%?i ggd engogik%nts (1)
to (XVI i )oae@vmormfaimen)mwmlogemomwend of Formula (1), as defined

enbodi nents (i VIII erein 0014 al kyl, or -014 al kyl;
30(xxxi) a corrEo 8?“%%\3?%9&‘ ?ﬁély‘n WE defined enbodi nent s (i) to (viii)
above,swherein Rc -OMe, or -01_4 alkyl; WD 2010/032200PCT/ 1B2009/ 054038 12

(xxxii) a_conpound of Formula (1), as def i ned above, or any of the
enbodi ment Be(inyemtion @ﬁﬁpwb%ﬁbékﬁéelnm@ié@e@rﬁvmsr@lﬁﬁrmwﬁcah\mpﬂsﬁpﬂw

0014 al g o LBt bound i e FRTBOH I PRaEGLII Adobeitte dsfi nod

above, or -an XXI

repr esent gr -99tite (indivlingotiydrale pthalréyt, ,adwaphw}ma@@un@almﬁ aeteptamel a (1),
as defined above, or any of the enbodinents (i) to (xxxiii) above, wherein
Rc represERf®- NHVe, - OWe, or nethyl; 10(xxxv) a conpound of Fornula (1),
as defjned above, or any of the

The following embodiments are preferred:
(1) a compound of Formula (I), as defined above, wherein R’
represents H or Cq.3 alkyl,
(i) a compound of Formula (l), as defined above, or embodiment (i)

15 above, wherein R' represents C1.3 alkyl, preferably methyl;

(i) a compound of Formula (I), as defined above, or embodiment (i)
above, wherein R' represents H;

(iv) a compound of Formula (l), as defined above, or embodiment (i)
above, wherein R’ represents methyl;

20 (v) a compound of Formula (l), as defined above, or any of
embodiments (i) to (iv) above, wherein R? represents H, Cl or Cy.3
alkyl;

(viy a compound of Formula (), as defined above, or any of
embodiments (i) to (v) above, wherein R? represents Ci.3 alkyl,

25 preferably methyl;

(vii) a compound of Formula (l), as defined above, or any of
embodiments (i) to (v) above, wherein R? represents H;

(viii) a compound of Formula (), as defined above, or any of
embodiments (i) to (v) above, wherein R? represents methyl;

30 (ix) a compound of Formula (), as defined above, or any of
embodiments (i) to (viii) above, wherein R® represents Ci.s alkyl, Cs.

s cycloalkyl, or Het;



enbodi ments (i) to (xxxiv) above, wherein Rd is independently selected from
H and 01-2 al kyl; (xxxvi)a conpound of Forrmula (1), as defined above, or
any of theoemyadpaeents (i) to (xxxiv) above, wherein RdPCI/IBrdgpnsent|y 15
selected fromH and ethyl; (xxxvii) aloconpound of Formula (1), as defined

above, or any of the enbod nept i) t abpve, wherein Rd is
i nd\ependent 1) selaec?%rap‘f"r'r(‘)(ﬁn 2] aﬁa%‘@?hgp' X%%Ixééf' V%b%\tﬁrp&ln@néff OIIf—'or mul a

(1), as defined abusuinRhtghy @f (kf'8osfe ewheﬁa.wmén (R régrebigvei) above,

wherein Heti represents a 5-"or nber ed sat ur af ed, partially saturated
or aromatic, heterlodyitls Gsr atyl, poeferaldy ispp(enyl for butan-2¢/:4 ni trogen at oms,

b) 1 t t t t
Copt i onal |y Giinsid ¢ GoBaSURE hoBnEoBr Aol <BbsPhudish: ovhuobnain:
25sel ected from QGpadikidnt®r (iPX®) (ix§ X¥Bdve, 2 viHIBIAUNhe ROT f@pkdsdritd . as
defined above, or any of the enbodi nents ) to (xxxviii) above, wherein
rée

Het i represents Lysloagsyl etls@m@c@al&dm relly gylanrapyhoreyelabatdd, or

(o3 50 o 5 chfol A BSTEBIAUED 1) of L ced Pofolt G SpOBRVERETS

(optionally substdrhtddiehenits h(uprte @ix) mapeves ubdidréine Witer NRE pespdesyrity
sel ected from 01-4 al kyl .or oxo) {\D 2010/ 032200PCT/ 1B2009/ 054038 13 (x1)
a conpound of For%|°@”(yl|)'t isyclgbuiied above, or any of t he enbodi nents (i)

Lo (Xix) a0RYea WSRELINGED! FERRASCHNS AS! BB ObbRD, PYEhT dne.

pyrrol1di non a conpound o (1)
above, or any of &mlmocﬁmeerrhsbo)jtm&m)taﬂ)d\re) \AtrmremIWheibR\?eepmbentsl HetHdti?

represents a 4- to r saturated, or aromatic,
monocyclic heter d@%'ﬂY@’oﬁﬁﬁy OPr erab?y[ 'g?‘iig‘%ﬁﬂ@ » saturated, partially
sat urat ed, q&wﬁlroaméérﬁpo@h@yetlForratrgrqsycééc(tér.ﬁ& 5w'ernan9a)offroml
to 4 nitrogen atons, or 2 nitrogen atons an 1 10 oxygen atom or

(c) 1 oxygen atorﬁmb@:ﬂjme@tsal(I)yttsdb)stab.oueedlvlwr‘ehn Rierepresents Subalkil uent s
i ndepg&dent ly sel ec ed If r.om oxgﬁ (xI'ii) a compound of Formula (l), as
defin above, o'y a% ¥ 1RO bodi nent s (1) to (xli) above, wherein Het2

represents gxdy @c@mdﬁi!ﬁftﬁbefbf-o?ﬁituéa(lgdaspééﬁrhéti laboval WrakAg, oPrth@r onati c,
nonocyclic 15 heterocyclic ring or a /- to - rrerrbered sat ur at ed,

partially satur at%ﬂbodjme@rt%rrdttpc xi\)i alyeve, ovieneisr &EyEnresentady] @olpsi si ng
(a) 1 or 2 nrtrogaqzkI I,%Ir@,,abg[ulg(Olp)rm_:;l,[pglrtrogen atom and 1 oxygen atom or (c)

1 oxygen atom (opti1o stituted with one or nore substituents

i ndependent I(wﬁelae@oenbdundno@xlé@rmlﬂé((d)l as)defflmﬁemmbmé or Boynof ah¢l), as
defined above, or any of the enbodi ments (i) 4+(xlii) above, wherein Het?2
repred®nts pyrrol§rAPOREMENT (ibiq Givhaheve. MQ%?WRnEﬁ‘%eS%@t 1.di ne,

t et rahyd f t rah
d?h;grgp;?rof‘m i dg%‘ﬁj&jﬁﬂ BRREmUISt [IRN%ET QB addve, or any of the

embodiments (i) to (xvi) above, wherein when R® represents Ci
alkyl, it is C1.4 alkyl;

(xviii) a compound of Formula (), as defined above, or any of the

25 embodiments (i) to (xvii) above, wherein when R® represents Ci.4
alkyl, R® represents OH;

(xix) a compound of Formula (), as defined above, or any of the
embodiments (i) to (xvii) above, wherein when R® represents C;
alkyl, R® represents COR®;

30 (xx) a compound of Formula (), as defined above, or any of the
embodiments (i) to (xvii) above, wherein when R® represents Co.3

alkyl, it is unsubstituted;



(xI'iv) a conpound of Formula (1), as defined above, or any of the 25
enbodi nents (i) to (xliii) above, wherein R6 represents 01-3 al kyl

(opti onalWwg 2e1seioout ed by one or nore phenyl substituerCIIB200%05038

cycl oal kyl (optionally substituted byllone or nore hal ogen), ON or hal ogen;

Crmboti ment o (1) 16 SOMOY 85, BOriler Dl SReCs GG be. . Syl 15 ihe
(optionally SUbStéﬁIIFk?cﬁﬁweWs ?I)etoongﬂg%n%oﬁ’@e%'eréH%ﬁgaﬁ Lﬁm?ééresgﬁﬁsf’cg

cycl oal kyl (optionally substitut y one or nore hal ogen; (xIvi)
a conpound of Foratkylait (9 ynsupstitiséd;ned above, or any of the enbodi ments (i)

|v) above. wh L kvl
2010/ 0322008611 S0 GOUPBARaE Lo TINE: Bhare,Selid iiaveq %y 2BKeobiNeor ¢

phenyls subst it uerdrpodifnts QMCIOOF)M) bbé@@tma@hmwbw tepredefys cpe or
nore F), ON or hal O&alkl preferab met hyl', ethyl, cyclopropyl,
y

3, 3-di fl uor ocycl dlyg beisAyisubsiitairg; or chI oro; 5(xlvii) a corrpound of

F I I f f  th ' t

2bove, “uher STk 1SR & ORI YR, absle BT HHSTR, Sor' shiq 8 i ogen:
(xlviii) a conpomdb@duniémmm{))a to! )(xvna)Sad@I‘/e nadweatémve?b crepaéssencé Ohg

enbodi nents (i) to (xlvii) ein R6_re resgnts 01-3 al kyl, 1003-5
cycl oal kyl , C]\I or halegest. 6334(%q9@|k3é QQIm@U?YB Q)@RFONRLH I—Ie)t ; as defined

above}o or a cycl OW ragn rdﬁ&ﬂa Q Gyl éﬁn@oboéb%v whsr %h? &P thEpPresents

met hyl, et hy ‘ocyc obutyl Ioro or cyano; (1)a
conmpound of Formﬂrabcﬁdlbnem @I)aftom(:xi/uababeve onNImmglnobet Irepﬂé‘mmtmd@h’ents (1)

t I b wh wh t hyl,
p:‘)EIS )e(r\éiol)yacg\éleoﬁ%‘%f?er% Q{%l‘s’zglqgg‘ﬂ%g@&@sg%éoﬁﬁﬁagr(ﬁ agrdrerfi ngd above, or
any of the enbgdie@intodund o? ﬁb&m@?op? a8Sdefried Sa%d%e,or""@ﬁ?ebﬂ the

represents 01 al kyl ‘optionally substituted by hydroxy fl udro, nethoxy,
01 4 20 al kanoylemmdlmeallt&)(l)atm i hiebowg) whenginoR® (Depliesahteo@‘d:,aﬁbanyl

000 JY ! ORI i, L2 oy, GRS REL02) ! (oBL opl Ly substi it ed by

(I'ii)a compqund) of corigBURl of Forafulde(l),ned abmy&l dbovanyorobnyhéf the
embodiments (i) to (xvii) above, wherein R® represents OH, Css
cycloalkyl, OC14 alkyl, COR®, NR%;

(xxvii) a compound of Formula (), as defined above, or any of the

20 embodiments (i) to (xvii) above, wherein R® represents OH, Cs.
cycloalkyl, OC14 alkyl, COR®, NR%;

(xxviii)a compound of Formula (), as defined above, or any of the
embodiments (i) to (xvii) above, wherein R® represents OH, Cs.
cycloalkyl, OMe, COR®, NR%;

25 (xxix) a compound of Formula (), as defined above, or any of the
embodiments (i) to (xvii) above, wherein RP represents NR%;

(xxx) a compound of Formula (), as defined above, or any of the
embodiments (i) to (viii) above, wherein R® represents -NHMe, -
OC 14 alkyl, or -C14 alkyl;

30 (xxxi) a compound of Formula (), as defined above, or any of the
embodiments (i) to (viii) above, wherein R® represents -NHC 4 alkyl,
-OMe, or -Cq.4 alkyl;



25enbodi nents (i) to (1li) above, as perm ssible, wherein R5 represents
nmet hyl, ethyl, n-propyl, isopropyl, t-butyl, 2-butyl, 2,2-dinethyl prop-
1-yl, Z-WEDhyhmﬁzhwdroxyprop 1-yl, 2-hydroxyprop-1- yI, $Cmyﬂumwmmﬁw

met hyl prop- 2-yl, , 2- trlfluoroethyliB-nethoxyprop -yl,

net hoxyet hyl

et hyl ani noéépagrﬁﬂé?%%ﬁf'yfn%r o i o URs BS e A ASovE. o PRy ePhyie

2- am no- 2- net hyl r |
rechyl . 2. cycl oprom éemhts (PgA Q%@ﬁggu@gga@wwri»e esxéhts N LPERDY

1- (1-net hyl-1H prfzmIaIMylyQI) eehtyl, pyrimdin-4- yI rret hyI 1- (1

H pyrazol op p rol i.d I)pro 1 -yl (1- WO

2010/ oszzoo&éﬁ’%?&%z %%i{b%é’% éorr‘}%‘f y(l aﬁﬁ?‘c%%dolab &t )%5H§/’|°‘yihe

-t - butpxycar bonylerﬁb@d.ﬁienw (%ﬂo:’()db&) abbve, WhersiaxXxTasrasyhtazaHiden3-y |

pyrrol id in-3-yl, azetid - |sopropyl carbonyl pyrrol id i1n-3-yl ,
3-y

1 -ethyl car bonyl @Mler er ¢d4 alhyls yl , 1 - methanesul phonyl pyrrolidin- l,

11 sopropy'! Garbony | el ol Phyndh 15! DY GAGASTARAE! | 0H S ¥t ne

- met hanesul ﬁony azet|

2- oxot et r ahydr of tarrﬁbbcamelni@(ﬂidl(mr)oatﬁﬁe NWe"reinORi,répr@]semstWeﬁ-w ,
tetrahydro-2H pyran-3-yl, tetrahydro-2H pyran-4-y |

1- met hyl - 6- oxopi &MPdPh”@W' 5- oxopyrrolidin-3-yl, teirahydrofuran 3-y I,

1, 1 o] r e | gge I
3- hydrg;yé;gﬁ%ﬁétéwﬁb@h& gifo%'t:rw:l?ogg Ae ?éﬁﬂ s)a%g‘(/%ra ?”a“? of the
2- et hyl - 2- hydrowpbmpmbn% ()1 FAqRxxi d) raa@otve avirarbier I%Esmem’udeﬂertdleetlpresent

phar maceut | oal 'y SRR HBNEHEE Cor Sbdlivat o t her eof " |

(xxxvi)a compound of Formula (), as defined above, or any of the

embodiments (i) to (xxxiv) above, wherein R? is independently
15 selected from H and ethyl;

(xxxvii) a compound of Formula (l), as defined above, or any of the
embodiments (i) to (xxxiv) above, wherein R? is independently
selected from H and methyl;

(xxxviii) a compound of Formula (l), as defined above, or any of the

20 embodiments (i) to (xxxvii) above, wherein Het' represents a 5- or
6- membered saturated, partially saturated, or aromatic,
heterocyclic ring comprising (a) from 1 to 4 nitrogen atoms, or (b) 1
or 2 nitrogen atoms and 1 oxygen atom, or (c) 1 oxygen atom,
(optionally substituted with one or more substituents independently
25 selected from C14 alkyl or oxo);

(xxxix)a compound of Formula (l), as defined above, or any of the
embodiments (i) to (xxxviii) above, wherein Het' represents a 5- or
6- membered saturated, partially saturated, or aromatic,
heterocyclic ring comprising (a) from 1 to 2 nitrogen atoms, or (b) 1

30 or 2 nitrogen atoms and 1 oxygen atom, or (c) 1 oxygen atom,
(optionally substituted with one or more substituents independently
selected from C14 alkyl or oxo);



(la) 20 wherein,

pharmaceutical ly acceptabl e

10

15

20

25

30

(xli)

(xlii)

(xliii)

(xliv)

(xlv)

(xlvi)

Rl1, R2 and R5 are as defined for a conpound of formula (1)
above and preferably Rl and R2 are both H. According to anot her
of the prweento/i3gpenti on there is provided a conpound ofPCEaBIOY/B5403%), oOr
pharmaceutically acceptable salt or sBl vate 25t hereof: WO

2010/ 032200PCT/ 1B2009/ 054038 .1 | wherein, RS i defi f

conpound  of &br mﬂ aFO(’TFQOUé@g\Pé E@f&@@ér as’nast Qe@?ﬁﬂ r?irolvgs?fic?%& &Sﬁ}ée

i nvention there ignpsmiched g) C%'p?&ﬂ&l) ob 508 MURerldiit) He®' Rpresents
alt o MeO (pl CS

sol vate thereof:
tetrahydrofuran, pyrimidine, pyrrolidinone, or pyrazole;

a compound of Formula (), as defined above, or any of the
embodiments (i) to (xI) above, wherein Het? represents a 4- to 6-
membered saturated, partially saturated, or aromatic, monocyclic
heterocyclic ring or a 7- to 12- membered saturated, partially
saturated, or aromatic, bicyclic heterocyclic ring, comprising (a)
from 1 to 4 nitrogen atoms, or (b) 1 or 2 nitrogen atoms and 1
oxygen atom, or (c) 1 oxygen atom, (optionally substituted with one
or more substituents independently selected from oxo);

a compound of Formula (), as defined above, or any of the
embodiments (i) to (xli) above, wherein Het? represents a 4- to 6-
membered saturated, partially saturated, or aromatic, monocyclic
heterocyclic ring or a 7- to 12- membered saturated, partially
saturated, or aromatic, bicyclic heterocyclic ring, comprising (a) 1 or
2 nitrogen atoms, or (b) 1 nitrogen atom and 1 oxygen atom, or (c) 1
oxygen atom, (optionally substituted with one or more substituents
independently selected from oxo);

a compound of Formula (), as defined above, or any of the
embodiments (i) to (xlii) above, wherein Het? represents pyrrolidine,
pyrrolidinone, piperidinone, azetidine, tetrahydrofuran,
dihydrofuranone; tetrahydropyran, or dihydropyrroloimidazole;

a compound of Formula (), as defined above, or any of the
embodiments (i) to (xliii) above, wherein R® represents Cis alkyl
(optionally substituted by one or more phenyl substituents), Css
cycloalkyl (optionally substituted by one or more halogen), CN or
halogen;

a compound of Formula (), as defined above, or any of the
embodiments (i) to (xliv) above, wherein R® represents Ci.3 alkyl
(optionally substituted by one or more phenyl substituents), Css
cycloalkyl (optionally substituted by one or more F), CN or halogen;
a compound of Formula (l), as defined above, or any of the

embodiments (i) to (xlv) above, wherein R® represents Ci. alkyl

aspect

or a
pr esent

a



10 wherein, R3 and R5 are as defined for a conpound of forrmula (I) above.
According to anot her aspect of the present invention there is provided a
conpound wb 2povasedoa (1 d), or a pharmaceutical |y accept alplCe/1Bzi09/03m0380l vat e

t her eof : 15RO (1d) wherein, R5 andl4R6 are as defined for a compound of
formula (1) above. r co ounds of interest fall thin the
scope of (t%e | n&éﬁ?t'@?ﬁ'% gubst%ute e l(J)r more plhenyl substftuentlspgcm !

203- (4- cyanopheny I
“i sopropyl - 1 Hp@yﬂoﬂ%?@g@%%%ﬁ%tw%%%fglrgg'tfgojopw bl 54038 17

3-(4- cyanophenyl)prefeafgblydpeﬂi]ayyletN/Ig cesppropyd3,3:difuarpgydlolutyk denaply| - 1Hpyr a
zol e-5- car boxam de

3-(4- cyanopheny1)Cy§n8)9(flcgfﬂr8pyl N-[ (2R) - 2- hydr oxypropyl] - 1-i sopr opyl - 1prra

zol e- 55 car bqxgai) de; co‘ﬁ%)dlﬁwoc)bﬂmp@ﬁﬁﬁlﬁlll) 4a§y§émd3raﬂovél O énli 6PRREPYI - 1
H pyrazol e-5-carboxa mde; tert-buty

R) - 3- ({[3-(4-cya mﬂim(lbmw}m wheseiprRpiaprasens Caz@lkys-Cs.
| ] carbonyl | am no oxylate; tert-butyl (3
>é)]-3-({[3}/(4- cyaﬁ)cgé(oﬁw qzn(%;ha %egpy{ 1-i sopropyl - 1I¥I- p3(/r azol - 5-
yl ] car bonyl I(amili)rw)qmymmcﬂjnoblldﬂeFdrrmaabq)gybat defiddd erdovle, Wwrt ayy lof the

3- ({[3-(4-cyanophenyl)-4-cycl opro I sopropyl p razol 5-
yl ] car bonyl i ani n®™8 imenie (i tedx@akﬁba*(% wherein RJGI_|;6F3reser1’ts Ci.3 alkyl,

3- (4-ﬁyanopheny1) 4 EJMO@N]W]CHI&BWOW' N[(3R) -pyrrol id in-3-yl]-1
Hpyr azol e- 5-car boxam|
(xlix) a compound of Formula (l), as defined above, or any of the
embodiments (i) to (xlvi) above, wherein R® represents methyl,
ethyl, cyclopropyl, 3,3-difluorocyclobutyl, chloro or cyano;
Q)] a compound of Formula (), as defined above, or any of the
15 embodiments (i) to (xlvi) above, wherein when R°® represents
cyclopropyl or methyl, preferably cyclopropyl.
(ly a compound of Formula (), as defined above, or any of the
embodiments (i) to (I) above, as permissible, wherein R® represents
C16 alkyl optionally substituted by hydroxy, fluoro, methoxy, Ci4
20 alkanoyl, C4.4 alkylaminocarbonyl, amino, C4.4 alkoxycarbonyl, Css
cycloalkyl or Het'; Het?, or Cs¢ cycloalkyl optionally substituted by
hydroxy; and preferably is Cis alkyl optionally substituted by
hydroxy;
(lii) a compound of Formula (), as defined above, or any of the
25 embodiments (i) to (li) above, as permissible, wherein R® represents
methyl, ethyl, n-propyl, isopropyl, t-butyl, 2-butyl, 2,2-dimethylprop-
1-yl, 2-methyl-2-hydroxyprop-1-yl, 2-hydroxyprop-1-yl, 3-hydroxy-2-
methylprop-2-yl, 2,2,2-trifluoroethyl, 3-methoxyprop-1-yl, 2-
methoxyethyl, 3,3,3-trifluoroprop-1-yl, acetylmethyl,
30 methylaminocarbonylmethyl, ethylaminocarbonylmethyl, 2-
aminoethyl, 2-amino-2-methylprop-1-yl, 2-methoxycarbonylprop-2-
yl,  cyclopropylmethyl,  2-cyclopropylethyl, tetrahydrofuran-2-
ylmethyl, 1-(1-methyl-1H-pyrazol-4-yl)ethyl, pyrimidin-4-ylmethyl, 1-
(1H-pyrazol-1-yl)prop-2-y | , 3-(2-oxopyrrolidin-1-yl)prop-1-yl,  (1-



3- (4-cyanophenyl) - 4-cycl opropyl-1-isopropyl -N-[(3S)-pyrrol id in-3-y1]-1 H
15pyr azol e- 5- car boxam de;

N-azet i diwo2010210332004- cyanophenyl) - 4- cycl opropyl- 1-i sopr @pyBaoeb/p3an3szol e- 5-

car boxam de; 3-(4-cyanophenyl)-4-cycl®propyl-N-[(3R)-1-isobutyrylpyrrol id
in-3-yl]-1- isopropyl-1 H pyrazol e-5-carhoxam i de; -

203- (4- (,yanophen)}’ﬂgl)(1 ib‘o@ﬁé?@p‘ﬁiﬁme@i qﬂ%HTOW({a(@@W@WbQ'WﬁM# dyrrol id

in-3- yl]-1 H pyraggb }sz@ia'ir%el lidin-3-yl, tidin-3-yl,  1-

3- (4-cyanophenyl) - 4- cs/cl opropyl-1 |sopro)f)rrOI 'K RB/ _azel -y,

(met hyl sul f onyl ) psepropylcarbonypyyrolidinH-Byir a‘zﬁtmﬂ@rbam}dpxrammnl@ yl, 1-

N A R b L e

3- (4- cyanopheny 1)+ 4trgarioe Baxeticin-Bspnr epéthdink§@phoAylazemiigmyyipyrcol id
in-3- yl]-1 H pyrazol e-5-car boxam de;

3- (4- cyanopheny1)acetygzetishin-Sny| - N2taxotelsahndsefuran-atyldi n63-gitydno-blopr opy1- 1
Hpyrazol e-5-carb
303 (4 oy anopheny O A PUBIB0 oY S I 2R e Pop SIS 2t n- 5. -

1H pyrazol e- 5- cgybexal 3? de; ﬁfﬂe"ehﬂy&bﬁ@ﬂﬁés{dm 31-yl}yC| BRf)@lP)yﬁroﬁdth&plr opyl -
- (et hyl sul fonyl )azetid in-3- H- pyrazol e- 5- car boxam i de;

2010/ 032200PCT/ 188thabydreimaa- 318' 1 1 -dioxidotetrahydro-3-thienyl, cyclopentyl
N-(1-gacetyl azeti ) - 1) opLopy! - 1Hpyr
o] ef’(g_ o boxam‘E(yEro%uYﬁ 3 ARGV RRIBEEN 1) 6~ SUR/oPRLRP¥bpEAtyROPEAY

3- (4- cyanopheny1)préferaioly op Rapgthyl2irsapoompyop-N-yr opyl - 1H pyr azol e- 5-

car boxam de;

53- (4- cyanophenyl) - 4- cycl opropyl- 1-i sopropyl - N ( 3- met hoxypropyl) - 1H

pyr azol e- 5- car boxan de;

15 According to another aspect of the present invention there is provided a
compound of Formula (la), or a pharmaceutically acceptable salt or solvate
thereof:

(1a)

20 wherein, R', R? and R® are as defined for a compound of formula (l) above

and preferably R' and R? are both H.

According to another aspect of the present invention there is provided a
compound of Formula (Ib), or a pharmaceutically acceptable salt or solvate
25  thereof:



3- (4- cyanophenyl) - 4-cycl opropyl-1-isopropyl -N-(3,3,3-trifluoropropyl)-1Hpyr
azol e- 5- car boxam de; 3-(4-cyanophenyl)-4-cycl opropyl-1-isopropyl-N(pyrimd
i n-4-yl mawvbybio/iB23de 10pyr azol e- 5- car boxani de; PCT/IB2009/054038

3- (4- cyanophenyl) - 4- cycl opropyl- 1-i sopr opyl - N-[ (3S) - 2- oxot et r ahydr of ur an- 3-
y1l] -1 H pyrazol e-5- car boxam de;

3-(4-cyanophenyl) - 4- cycl opr opgl- 1-i sopropyl -\ [ 2- (et hyl am no) - 2- oxoet hyl ] -
1 H pyrazol e-5-car boxani de;
153-(4-cyanopheny1)-4-cyc|opro
in-1-yl)propyl]- 1 H-pyraiﬁl-

I N-{[ 3- (4-cyanophenyl) - 4-cycl oprop
yl ] carbonyl1- 2- net hyl al ani nate; N-(2-
i noet hyl ) - 3- (4- cyanopheny1) - 4- cycl opr 8yl -
car boxam de;

N- (2- am no- 2- net hyl propyl) - 3- (4- cyandﬂﬂenyl) 4-cycl opropyl - 1-i sopropyl - 1Hpy
razol e- 5 i sopropyl -N-[(1

- et hyl - Eéjﬁggg% i ge rfeocﬁz% r]FH’hi défa@}(;rlﬁe car(%veiam i de;

253- (4- cyanophenyl) 4- cyclopropyl N—[(l R, 3S) - 3- hydr oxycycl openty1] - 1-

i sopropyl - razol e-5- car boxam i

3- (4- an6‘5 ﬁ‘ﬁ@ 9. mp%rp@@B?Ft Rli(fE“P RreseRfdyePEgR | BB y3)RreViAed R opy! - 1Hp
yrazol e-5¢ ?ﬁp@@ﬁ&@f%mﬁﬂéét Y BRappRadcnEAR) QeEaRKbrelshf BPSBREke N [ (1
S) - 1- net hy opyl] - 30pyrazol e- 5- carboxamd

3- (4- cyanthEhealy 1) - 4- cycl opr opyl - N-( 2, 2- dlnethylpropyl) 1-i sopropyl - 1Hpyrazo
| e- 5- car boxam de; 3-(4-cyanophenyl) - 4- cyclogﬁopyl -isopropyl -N-[(1

R) - 1- met hyl propy1] - 1Hpyr azol e- 5- carboqulde

2010/ 032200PCT/ 1B2009/ 054038 /y H
NC%N\RS

Me 0

(Ic)

10  wherein, R® and R® are as defined for a compound of formula (l) above.

oyl - N9 3- (2- oxopyrrol id
; meet hy
Y \-RJSH- pyrazol - 5-

1-0 sopropyl -1 H pyrazol e-5- 20

According to another aspect of the present invention there is provided a
compound of Formula (Id), or a pharmaceutically acceptable salt or solvate

thereof:
Me

15 R O
(id)
wherein, R® and R°® are as defined for a compound of formula (I) above.

Particular compounds of interest falling within the scope of the invention are:
20  3-(4-cyanophenyl)-4-cyclopropyl-N-(2-hydroxy-2-methylpropyl)-1-isopropyl-
1H-pyrazole-5-carboxamide;



19 3-(4-cyanophenyl)-4-cycl opropyl-1

-i sopropyl -N-(tetrahydrofuran-2-ylnmethyl)- 1 H pyrazol e-5-carboxam de;
3- (4- cyamnspheryas?2od- cycl opr opyl - N R6S) - 6, 7- di hydr o- 5H pycTaBmjod/054838

a] i m dazol - 6 yl] 1 -isopropyl-1 H pyr&zol e-5-car boxani de;

53- 4ca enyl 0 6, 7- di hydr o- rrolo[1 ,2-

211 i dayoPBaND éhenéﬁér%fé[qp?%pmﬁﬁé@rww Doy aaropyl- T

3-(4- cyang Bbé]-% 4 nfgeopy1-1 -i sopropyl - -(1 -met hyI -1 H pyrazol - 4-
yl)ethyl]-1 H pyrazol e- 5- car boxan de;

3- (4- cyanaﬂﬁmmpphemwweqyclwyapmﬂ {a(aBr)dplyydrmyprepyI:}rHyiaoprobHrﬂ)k/lr an-3-y1)-1
H 10pyrazo| e- % ar boxanmi . 8 3-(4-cyanophenyl) - 4-cycl opropyl-1 .

- sopropyPyr f’ 8xop| perid in-3-yl)- 1 H pyrazol e-5-carboxani de;
3-(4- Cya”QRhthpHeﬁwthg/bWépM 3- d.@bbbdp@rrn HoYraZol@xehivkhmide;

-isopro él’ azo car boxam d

153- ( 4- cytﬁﬁbbhéﬁy( R)B- Q%K%QV@mmele)sdopy@gmapmat@nranyld‘rlzkmrawﬁan 4-y1) -

L PGS P i g yel opropy1-3

H pyr azol terbbasyl (@& FB-({3-(Bcidnapranghheoydioprdpyl ¢lisapropyl 1tH-pyrazol-5-

- i sopropyl -5-oxopyrrol id in-3-yl]-1 H 20pyrazol e-5-carboxam de;

3- (4- cyan&S'ﬂfF?é’%?ﬁ)} aiﬂ@p&%fﬂhémeﬂ@arwqigw N-ret hyl -1 H-pyrazol e- 5-

‘;f:)?fi;(gg} teh Ep u;*gﬁybo ({fg@feyéﬁoﬁhe?%'ﬂw&wop% eLdydropyl=1 I PRFERY5: 1

253- (4- cy;a]ﬂn:mbenyd}lz)m@oc)aaﬂtidWeeMcﬁrhoXy@pr opyl -N-(2,2,2-trifluoroethyl)-1 H
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-pyrrolidin-3-yl]-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-pyrrolidin-3-yl]-1H-

15  pyrazole-5-carboxamide;
N-azetidin-3-yl-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-[(3R)-1-isobutyrylpyrrolidin-3-yl]-1-
isopropyl-1H-pyrazole-5-carboxamide;

20  3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-1-propionylpyrrolidin-3-
yl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-1-
(methylsulfonyl)pyrrolidin-3-yl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-[(3S)-1-isobutyrylpyrrolidin-3-yl]-1-

25  isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-1-propionylpyrrolidin-3-
yl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(1-isobutyrylazetidin-3-yl)-1-isopropyl-1H-
pyrazole-5-carboxamide;

30  3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(1-propionylazetidin-3-yl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[1-(methylsulfonyl)azetidin-3-
yl]-1H-pyrazole-5-carboxamide;



pyr azol e- 5- car boxam de;

3-(4-cyanophenyl) - 4-cycl opropyl - N-(cycl opropyl nethyl )-1 -i sopropyl-1
Hpyr azol ewb-208wd3e20am de; 3-(4-cyanophenyl) - N-cycl obut y1PdTapuiowpiopsy| - 1
-isopropyl -1 H pyrazol e-5- 30 carboxal$i de;

-(4- - 4- I | - N- I thyl)-1
77 Sopr opylER- A pre e B Ehon bR AP b OPY - -1SOpropyl-1H-
3-(4-cyan Beld-Arsosenggeopy1- 1-i sopropyl - N-(tetrahydrof uran-3-y1)-1
Hpyr azol e-Bgﬂ:é‘éZ‘ar boxam de; WJ 2010/ 032200PCT/ 1B2009/ 054038 20

3- (4- cyandpherypbpphenyl # oqyctopyapyi-Ti-isoprapyl-N-peopy 2 Ryl-pysazceidydr of ur an- 2-
ylmethyl]-1 H r.c?z_ol e- 5- car boxam de;
3-(4- cyan%@é’ﬁg%} %- cycl opropyl - N-(2-cycl opropyl ethyl)-1 -isopropyl-1

Hpyr azpl e3g4csbeyRehy R4-cyclopropyl-1-isopropyl-N-(3-methoxypropyl)-1H-
53- (4- cyang(pf\(g\ylgs- 4-)g§cl .gpr cF))pyF?LX 1-i sgprpgpyl ( N ( ZS)yPt e%yr)ahydr of ur an- 2-
y| met hyl ] PYragolsypsasrexasnigar boxani de:

3- (4 cyangnhequi) e i 99ERRH I (R PRI ol dbrBBI B RY ) - 2

3I ?2%32%9 oielb-chrisysandgeopyl - N-(1 , 1 -di oxi dotetrahydro-3-th ienyl)-1 -

10i sopropé -1 H pyrazoll e- 5- car boxan de; midin-4-vimethvl)A H-

3- (4- cyangpReVPIPPREDY ift Sy ElomPRpy TiSePraRYb P Gyyimidin-4-y yl)

l?_j: E)Zr g(f/gln %%ég’% - i:)((S:Eﬁlc(?Tg)ig)?;opy1- 1-isopropyl - N-(2-met hoxyethyl)-1

H pyr azol 854 exyabophemyljié:cydlapespyl Huispprapy(-M-K§a )2 mhetstighyérafyucdrefr opyl - 1

-i sopropyl - pyrazol e-5- 15car boxam de;

3- (4- cyan}ﬂ'ﬁﬁé‘ﬁbl‘%—zﬁéc '&F‘&H-P@Hy%@d- i sopropyl - N- (2- oxopropyl)-1 H pyrazol e-5-

T Sopr opyl IRl AP SR AR S Y R ARG RRN TR Bhobitiy-

203- ( 4- cyaHep3aneetcathoxamidey- [ ( 2S) - 2- hydr oxypr opy1] - 1

- SOIOH)onE’,:(AAI:cny;%tnB%ényl)-4-cyc|opropy|-1-isopropyl-N-[3-(2-oxopyrro|idin-1-yI)propyI]-
1H-pyrazole-5-carboxamide;
methyl N-{3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazol-5-
yl]lcarbonyl}-2-methylalaninate;
N-(2-aminoethyl)-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-

20  carboxamide;
N-(2-amino-2-methylpropyl)-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1-methyl-1H-pyrazol-4-
yl)methyl]-1H-pyrazole-5-carboxamide;

25  3-(4-cyanophenyl)-4-cyclopropyl-N-[(1R,3S)-3-hydroxycyclopentyl]-1-
isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(cis-3-hydroxycyclobutyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1S)-1-methylpropyl]-1H-

30 pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(2,2-dimethylpropyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1R)-1-methylpropyl]-1H-
pyrazole-5-carboxamide;



1 H pyrazol e-5-carboxam de;

3-(4-cyano- 3- net hyl phenyl) - N-[ (2R) - 2- hydr oxypropyl] -1 -i sopropyl -4-net hyl -
1 H pyrazwbeobr/c2azoboxani de; PCT/IB2009/054038

3- (4- cyano- 3- net hyl phenyl) - N- et hyI 1-¥sopropyl -4-net hyl -1 H pyrazol e- 5-

byt azol SH8-CYaRPHRR B FRIcB T %ﬁﬁ%ﬁyh&l{-&w@ﬁ&ﬁ@'%ré‘éaﬂﬁpy1 1
-1 sopr opy h HipyrBE QEls- éa,ld-o&gﬁﬁ@é)l e5 car boxam i de;

303- (4- cyano--3- net hyl pheny1) - N- ( 2- hydr oxy- 2- met hyl propy1) -1 -i sopropy! -

met hyl - 1 Bi-(ﬁycyamopbersylbéfdyommméNﬂﬁ@;ﬁc&dﬁwmﬁy&pymloﬁ 2-

-cycl obuty].-N-(c I rret H razol e5- car boxam i de;

3-(4- cyanéiﬁ Q%;?Y% i’yﬁ%wl %QVQ?ZE’T%E'[%H X% yrazol e- 5- car boxam de; WO
2010/ 0522QQEQVah8ﬁQQ@/I95%%p?dpﬁN {eRyTmRIRAYdSHLpymolol1.2-

-cycl obutyl - N-cycl opropyl-4- net gyrazol e-5- car boxam i de;

3- (4- cyana)imiaze)-6ayl]- &mmlyﬂHﬂy[a(zp@- TAABREST opy 1] - 4- net hyl -

Hpyr azol e C an L\

-cycl obut 33;I 4@F5§éﬁg&ﬁ4c@§xypr 1110’85%Mr [Ij1 (1 rﬂ_etha/)llgglzgyrgzgl car boxam de;
3-(4- Cyan?ﬂ@étﬁwm-f pyracpi- Biwatbdxal?ﬁl(ié hydroxy 2- et hyl propy1) - 4- net hyl -

Hpyr azol e- 5- car boxam de; 3-(4-cyanophenyl }

-cycl obut §j§ LYREPRYEY)- [’fZQyGW@FW|én'§ﬁB'jQPX -biréeiraydro-2H4pyran-3-yl)-1H-

10pyr p70! ByribR-BVLAID fnide:;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(1-methyl-6-oxopiperidin-3-yl)-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-[2-(ethylamino)-2-oxoethyl]-1-isopropyl-
1H-pyrazole-5-carboxamide;

15  3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydro-2H-pyran-4-yl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[1-methyl-2-(1H-pyrazol-1-
yl)ethyl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-5-oxopyrrolidin-3-yl]-1H-

20  pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-ethyl-1-isopropyl-1H-pyrazole-5-
carboxamide;

25  3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2,2,2-trifluoroethyl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(cyclopropylmethyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-cyclobutyl-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-

30 carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(cyclopropylmethyl)-1-isopropyl-N-methyl-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydrofuran-3-yl)-1H-
pyrazole-5-carboxamide;



3- (4-cyanophenyl)-N-et hyl -4-nethyl -1 -(tetrahydrofuran-3-yl)-1

H pyrazol e-5- carboxam i de; 3-(4-cyanophenyl)-Ni sopropyl -4-nethyl -
- (tetrahysoaburmesezo8-yl) - 1 H pyrazol e5- car boxam i de; PCT/IB2009/054038
153- (4- cyanophenyl) - N-[ (2S) - 2- hydr oxy39r opy1] - 4- net hyl -

3 (4 L?Z%%{{ﬁ%‘i{aﬁ?pﬁe%@@cyg%ﬁi°u%89€gp§fhbﬁééﬂsﬂrahydrofuran 2-

-(tet rahyglrn?étH RAHEpyrhbole-5-carddxanii@go! e- 5- car boxam de;

3- (4-cyanophen ? I\E %y dr oxy- 2- é%yl propyl) - 4- et hyl -

-(tet rahyaf(éfqylaanrabenw)]:ﬂ-@cleqm)di\b(%«wcloafd&yi&ihylué |sczpr©{bylei/lalﬂopheny1) 1
-cycl opro N4 di et hyl-1 H pyrazol e- 5-carboxam de; 3-(4-cyanophenyl)-1
-czcl oBroE%a ﬂ-e(gf@ﬁmg?net %I) 4- et hyl -1 H pyrazol eg ca?boxgm [ ée)
3-(4- CS/anthEﬁthpﬁen}ﬂ)ml@/@dePdpﬁylN‘ @bbbdpyﬂNnRQSytetrJa wmaawize 5-

25car boxam de Sjk cyanop -di ¢ycl opropyl- 4- et hyl -
H- pyr azol ¥nethyuiAbkeyrpaele- @%M@&h@@henyl) 1

3L a- cyangtyIpBRe AR S RBERE SR BTE, Sins ERIART TSRy 1 v
30pyrazol ¢H5p)0é2@|@>@emald>©xaﬁndé¥ cyanophenyl) - 1
-cycl opro [ (2R) - 2- hydroxyproﬂi/él -4- et h Hpyr azol e- 5- car boxam de

3- (4- cyangrﬁﬁewmppﬁemdgrérqyﬁto@mw IrdjeridQ Ir@hbf@'fon%ﬂb'%]é'}‘l) 4- et hyl -
Epz;gﬁ(gl gls?g@ﬁnop 8 ) _ e@ﬁ%@ag?gggg;;?goﬂ g?fgggl 225 car boxani de;
3-(4-cyand-(8- cmhbphemm)}pdlé)—dik:yciosp)ocpmd)ﬁylbowqu dIHl-pm‘atlylb &c&hhwaazdﬂ e- 5-
Ef;g?g?g} é%gq}épgés wlhg(cﬁflc%?ggﬁ- -|s¥p20pyl-h-( i I xyeﬁ?/yl) 111-| -pyrazole-
5-carboxamide;
N-tert-butyl-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-

15  carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2-oxopropyl)-1H-pyrazole-5-
carboxamide;
3-(4-cyano-3-methylphenyl)-N-(cyclopropylmethyl)-1-isopropyl-4-methyl-1H-
pyrazole-5-carboxamide;

20  3-(4-cyano-3-methylphenyl)-N-[(2S)-2-hydroxypropyl]-1-isopropyl-4-methyl-
1H-pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-N-[(2R)-2-hydroxypropyl]-1-isopropyl-4-methyl-
1H-pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-N-ethyl-1-isopropyl-4-methyl-1H-pyrazole-5-

25  carboxamide;
3-(4-cyano-3-methylphenyl)-N,1-diisopropyl-4-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyano-3-methylphenyl)-N-cyclopropyl-1-isopropyl-4-methyl-1H-pyrazole-
5-carboxamide;

30  3-(4-cyano-3-methylphenyl)-N-(2-hydroxy-2-methylpropyl)-1-isopropyl-4-
methyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N-(cyclopropylmethyl)-4-methyl-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N,4-dimethyl-1H-pyrazole-5-carboxamide;



54- cyano- 3- (4- cyanophenyl) -1 -isopropyl - N net hyl -

H pyrazol e- 5- car boxam de; 4-cyano- 3-(4-cyanophenyl)-N-(cycl opropyl nethyl)-1
- i sopr opyWweoRot/g3208z0l e- 5- car boxam i de; PCT/IB2009/054038

4- cyano- 3- (4- cyanophenyl) - N-cycl opropil-1 -i sopr opyl -1 H-pyrazol e-5-

car boxam | 104- 4- 0 dj i sopr o

H pyr azol é%g -@Y4PB8 %?ﬁﬁ%i CVEFOS %3{0‘%‘9 %@fyh t@bf(/lé %Pb‘%r opyl! -

-1 sopr opyahoamidézol e-5- car boxam i de;

4-benzyl- 3- (4-cyanophenyl)-N-ethyl -1 -isopropyl -1 H pyrazol e-5-car boxam de

3- (4- cyanaﬂﬁmmpphelawwfqyclgbyllylit\l ((ZSMydromymowIHHnBW) AH-- i sopr opyl -

H 15pyrazol e- 6”[ b? a
3-(4- cyanB}Srﬁ'éﬂ §C@ Oxagn Pt uor ocycl obutyl) - 1-i sopropyl - N- et hyl -

Hpyr azpl esRacaabeypeh @R -cyclobutyl-N-[(2R)-2-hydroxypropyl]-4-methyl-1H-
3-(4- cyano;l:)(hgérjlyr?/eoéRs ﬂF g uoyr OC)[/(C| c))but{ll) KE PK] -1 -i sopropyl
H pyr azol P%eZ8 acarbowm@ol

e S AR %@bﬁﬁ-ﬁ%ﬁ%ﬁ%@%é%fﬁ*ﬁ@é@q”b:y&%&é%@*?yr

H pyrazol py@zo@ﬁb@mgjnqee 1 -sec- butyl - 3- (4-cyanophenyl) - N, 4-di et hyl -
H pyrazol e- 5- car boxam d

- sec- but yB=(8- W@@?Qﬁ@ﬂhéﬁf@@ﬂ%m&%ﬂrm anew&amlmoﬂmo&iw]eﬂd car boxam
| de; gg,gl%w% At q;];(l %ophenyl) - et hyl - N- met hyl -

H-pyrazol car boxam
-sec- but y3-(8- c(yénophemphblngtﬂn)/l—mthyll-H&e([rzhwmfmm—&—yhetm}bymzomﬁﬁ) -1

Hpyrazol e S poamaa ™ d¢;
3-(4-cyanophenyl)-N-isopropyl-4-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazole-
5-carboxamide;

15 3-(4-cyanophenyl)-N-[(2S)-2-hydroxypropyl]-4-methyl-1-(tetranydrofuran-3-yl)-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-[(2R)-2-hydroxypropyl]-4-methyl-1-(tetrahydrofuran-3-yl)-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-(2-hydroxy-2-methylpropyl)-4-methyl-1-(tetrahydrofuran-

20  3-yl)-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N,4-dimethyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-(cyclopropylmethyl)-4-methyl-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-ethyl-4-methyl-1H-pyrazole-5-

25  carboxamide;
3-(4-cyanophenyl)-N,1-dicyclopropyl-4-methyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-isopropyl-4-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-[(2S)-2-hydroxypropyl]-4-methyl-1H-

30 pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-[(2R)-2-hydroxypropyl]-4-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-(2-hydroxy-2-methylpropyl)-4-methyl-1H-
pyrazole-5-carboxamide;



301 -sec-butyl-3-(4-cyanophenyl)-4-ethyl-N[(2R)-2-hydroxypropyl]-1

H pyrazol e- 5-carboxamide; 1

- sec- but yWeo2e(o3ezpanophenyl) - 4- et hyl - N-[ (2S) - 2- hydr oxy pPOpsR}004/054038

H pyrazol e5- car boxam de; WD 2010/ 032200PCT/ 1B2009/ 054038 23

e b L SRS B Dbl TR o2 b ARy 1 - v
ga§ goggnngqh%% =rr{etAbRERIRY LigeHrBY Y IIN A-&hidthy JrH-pRIZRYE= 1H pyrazol e- 5-
53- ( 4- cyanamloxagide;N- cycl opr opyl- 4- et hyl - 1-i sopropyl - 1H pyr azol e- 5-

car boxam ge; N .

3- (4- cyangWEHQﬁ'(44c)é?qﬂﬂhefy D's’}bﬂf%BQPFQQVJféﬁHBYra?@Le@'FQQO&Xé”Hd%ar boxam de;

3- (4- cyana:-c3aABty- @iﬂ@rmﬂoben%r)m%bbﬂwlmnmwhﬁ -DylZolerBidaybeEnmas; 2-

oxoet hyl ] - 1H pyr azol e- 5- car boxam d
103- ( 4- cyArRygherd {)-cyanamenyN:N-(asjorronylaresiy b dpopEpyl-1 Hdprrezsie-st H- pyr azol

e- 5- carb
3-(4-cyan %@%k)g/%'de et hyl - N-[ (2R) - 2- hydr oxypr opyl ] - 1-i sopr opyl - 1H pyr azol e5

- car boxanagiano-3-(4-cyanophenyl)-N-cyclopropyl-1-isopropyl-1H-pyrazole-5-
3-(4- cyanophenyl) N, 4-di et hyl - 1-1 sopropyl - 1H pyrazol e- 5- car boxam de;

153- ( 4- cy BAORH HWS,-4 et hyl -N, 1-di i sopropyl- 1H pyrazol e-5- car boxani de;

3- (4- f@’a“%@&gi 345 hRYPR ORI BRI Doy TRI-BY YR8 DardokatieeopPY | - 1Hoyr azo

| e- 5- car boxam

3-(4- cyanéfiimytk3—(4—0@rahgr1hdnyl)stymm;jrepyI{12+s©pmdw-l1&hpyra)zel%—@xoet hyl ] - 1Hpyr a

zol e- 5- car boxam and

203- (4- cyﬁﬁ% %‘f@lyl pheny1) - 4- cycl opr opy1- 1-i sopropyl - N-[ 2- ( net hyl ami no) - 2

- oxoeth if [ gept abl e
ylﬂ,]be;liz‘gpﬂ ( bﬁoéh&?ﬂpﬂxéﬁ}édﬁsdb'i’o@dHhﬁb?ﬁ&%@@ﬁ%%dm@ﬁl%f’he

salt or solv t her eof urther ‘prefer conpounds of

i nvent i on3d|4€£:y@6b9be@)d) Neayolanropy-2638gtifludredydlobEybripiseprayt 1t 134

her eag er pyrla% ie -'cré 5x%em| Qar maceutical ly
3-(4-cyanophenyl)-4-(3,3-difluorocyclobutyl)-1-isopropyl-N-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-(3,3-difluorocyclobutyl)-N-ethyl-1-isopropyl-1H-pyrazole-
5-carboxamide;

20  1-sec-butyl-3-(4-cyanophenyl)-N-(cyclopropylmethyl)-4-ethyl-1H-pyrazole-5-
carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-isopropyl-1H-pyrazole-5-
carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-N,4-diethyl-1H-pyrazole-5-carboxamide;

25  1-sec-butyl-3-(4-cyanophenyl)-N-cyclopropyl-4-ethyl-1H-pyrazole-5-
carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-methyl-1H-pyrazole-5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-(2-hydroxy-2-methylpropyl)-1H-
pyrazole-5-carboxamide;

30  1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-[(2R)-2-hydroxypropyl]-1H-pyrazole-
5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-[(2S)-2-hydroxypropyl]-1H-pyrazole-
5-carboxamide;



acceptabl e salts and solvates thereof. In the above definitions alkyl
groups containing the requisite nunber of carbon atons, except where

i ndi cat edwocan/de2oanbr anched or branched chain. 30 ExampCgdaBooghisdss net hyl ,
ethyl, n-propyl, i-propyl, n-butyl, i2butyl, sec-butyl and t-butyl.

Exampl es of al kylo al ko i.ncl yd t hoxy, . et hoxy, npro XY,

i -propyl oiys,ecﬁbLﬁiﬁ'f%’/('l)(%é?y?n?%yly)r%%ﬂ‘,y?@g&'&ﬂ? Iymmﬁﬁ' qxoﬁmﬁﬂ)ﬁy Exanpl es
of cycl Oahiﬁé'zoiélﬁldéﬂf‘o@ﬁihepr()pw , cyclobutyl, cyclopentyl, and cycl ohexyl.
The term hal ogen neans fluoro, chloro, brono or iodo. WO

2010/ 032204prcyanprbegy! b bl@seloRropHtBetityhve-ethesdrisbrpyp i Bfyrazele-2enbodi nent s
of the inyention.my be conbined with one or nore further enbodi nents such
t hat furtﬁ%rrboéﬁ% 'ments are provided wherein two or nore variables are

defi neq an(;&-c@aﬁBQﬁérﬁ)'HFNLéybldmoﬁgfmbﬂ%‘l11qgoplﬂpkll-EFHfd}/réﬁtﬂ@iﬂlati ons of the
nore specific enbodi nents ‘described and defined above are within the scope
of the i no@moxamidehar maceutical |y acceptabl e derivatives of the compounds

of fornul [ incl [ I.nvent | | ngl ts, solvates
(i nel udi ng- (tPRBRbS VSRR OB FAE R ol Ao bR:, ot
prodrugs, Bqnary@abspmthylplg@rw‘r)%uruécﬁprb;sgarmmethylam[mre'trwlémmmz-and i sotopic
vari ations of conmpounds of formula (l). Preferably, pharnmaceutically

accept abl exeRiPVN-dH-Rwazele-e6AAA¥I8f fornula (1) conprise salts or

sol vajes i i ; The

phar rria(geug’ |(g;(})}lé§/bgg%£%? gg%tgﬁ)s'\éﬁqzss 32“??1@9%2@%@68@0%&3? hlfﬁ)érb%?l)e- i ncl ude
t he aci d &ddirboxamided base salts thereof. 20Suitable acid addition salts
are forneq from acj ds ich for on-toxic salts.. Exa i ncl ude the
et RO R P By R Ay SiouSigrmy b - pb B Bk /T 8k Bonat o,

bi sul phat s/ sibpihige: borate, camsylate, citrate, cyclamate, edisylate,

esylate, formate, funmarate, gluceptate, gluconate, glucuronate,
hexaf | uor r{Aesy@hapeenyi)-behditayl- hisdpoemi-d H-pgazalesd-cdehoxamide;

hyd i,de/ br ani dr.oi adi,de/i odi de,, j set hi lact.ate, nalate,
i cale. RardREnEPheRd Y N e R B R R R P BBy o
ni coti nat s,(4r&¢ah@bﬁen>m-meahﬂ,quaié/akﬁey-méthwﬁtr@y|)p@mwrepy|-1 H-

phosphat e/ hydrogen phosphate/ di hydrogen phosphate, pyrogl ut amate,
sacchar at Byragpleap£eEoXaltidehat e, tannate, tartrate, tosylate,

trifluoro t { te. j ne forned

from bases wiae PRRaLA AR EisdBiod R b ERR o ER D BRI B vl U

ar gi ni ne, ppeioki-bicaeboxamhideyand chol i ne, di et hyl am ne, di ol am ne, glycine,

| ysi ne, magnesi um_ megl um ne, ol am ne, potassiu sodi urq1 t ronmet ham ne and

Zinc 24y t§79(4-cyano-3-me hylphenyl)-4-cyclopropyl-1-isopropyl-N-[2-(methylamino)-2-
oxoethyl]-1H-pyrazole-5-carboxamide;

or a pharmaceutically acceptable salt or solvate of any thereof.

Further preferred compounds of the invention are selected from those
25 described in Examples 121 to 134 hereafter, including the pharmaceutically
acceptable salts and solvates thereof.

In the above definitions alkyl groups containing the requisite number of carbon
atoms, except where indicated, can be unbranched or branched chain.
30 Examples include methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl
and t-butyl. Examples of alkyloxy (alkoxy) include methoxy, ethoxy, n-
propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, sec-butyloxy and t-butyloxy.
Examples of cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, and
cyclohexyl. The term halogen means fluoro, chloro, bromo or iodo.



WO 2010/ 032200PCT/ 1B2009/ 054038 25 Hem -salts of acids and bases may al so
be formed, for exanple, hemisul phate and hem calciumsalts. 5For a review
on suit abwe 2ala3g200see "Handbook of Pharmaceutical Sal t SCTRBZO®NIA0ESS,

Sel ection, and Use" by Stahl and Wermth (W/I ey-VCH 2002).

Phar maceutically acceptable salts of conpounds of fornmula (1) may be
prepared by one or nore of three nethods: 10(i)by reacting the conpound of

for mul a (*r}]eVHHd]/etbés&%ééegyr féirr‘éogre AR imldrits &wh@qmépngngﬂag%@- or

base-| abile protecting grou roma suitable precursor o he conmpound of
formul a (Edmbindy withgergern mpre swithablembwpdime misesuchohatfiurteganpl e, a
| act one or | acta using th esired . acid or base; or 15(iid)by converting
one. salt BIERITEB R Sab R RErET PP drsRareEagroRy F8maed morh. an
appropy i akge@ieicallPin bas®iwatidy. MAANsUEH canfihhBBhE dfotheexrdrangpesinpt um. Al l
three reactions are typically carried out in solution. The resulting salt
may 20 preslgndinants desaitbask apdl deftned abpvie ate withdn tbe seppeef ireover ed
by evaporﬁj{vi AR |9f the sol vent. The degree of ionisation in the resulting
salt may va?y P om conpletely ionised to al nost non-ionised. By the sane

token, salts of prodrugs of conpounds of forrmula (I) can be prepared in an

anal ogous_nmanner. 25 The conpounds of the invention may exist in a

cont i nuunPORTBGCeHticaly 8sCer I%@erwaﬁwmqfﬁharﬁwmmgﬁ gf fmula (1)
crystalli term! o b i i terial
aeics ] ong A Fiebre2BRY prYeHfion TGS solfs Salkdles (L bfid hybhRelR

t enper at ucemplexgsepbalybndrphbanghery stz hapits plee teioé sprofireg B Gtereoisbroersa | i qui d.

o SRR 1Tt R O BIBb Lo e

descr i bediganida | (Ui d- pRiISRIDIEAt fmeReGlGNge AERIPANb] idrRakiladi G

properties occurs which is characterised by a change of state, typically
second or demppugiiaiod formauei () comprisgiraltseomsolvatigst @ncludiog hysirates)t0d a sol i d

phase 01 2200PCT/ 1B2009/ 054038 26 in which the material has a
regul 5&0&1‘?&%&88?%%%{“@9%@‘ure at the nol ecular level and gives a
distinctive X-ray diffraction pattern with defined peaks. Such materials

when heated sufficiently will also exhibit the properties of a li zlui d, but
t he chang&her phagercautically i apgeatable csrlisadf eihies samppuadphak dohaagd)

5typi cal | ?ﬁcmcfestlh °50%5d@iw.8htain@goq%\,;%%té)tgﬁﬂé%? conpounds and salts of the

. . [~
I nvention may al SO exrs unso

20  Suitable acid addition salts are formed from acids which form non-toxic salts.
Examples include the acetate, adipate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate/sulphate, borate, camsylate, citrate,
cyclamate, edisylate, esylate, formate, fumarate, gluceptate, gluconate,
glucuronate, hexafluorophosphate, hibenzate,  hydrochloride/chloride,

25  hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate, malate,
maleate, malonate, mesylate, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dihydrogen phosphate, pyroglutamate, saccharate, stearate,
succinate, tannate, tartrate, tosylate, trifluoroacetate and xinofoate salts.

30
Suitable base salts are formed from bases that form non-toxic salts.
Examples include the aluminium, arginine, benzathine, calcium, choline,
diethylamine, diolamine, glycine, lysine, magnesium, meglumine, olamine,

potassium, sodium, tromethamine and zinc salts.



solvated forns. The term'solvate' is used herein to describe a nol ecul ar
conpl ex conprising the conpound of the invention and one or nore

10phar macwotzbwel3kapoaccept abl e sol vent nol ecul es, for exaophB0020isassol . The
term'hydrate' is enployed when said %ol vent is water. A currently accepted
classification systemfor organic hydrates is one that defines isolated
site, channel, or netal-ion coordinated hydrates - see 15 "Pol ynorphismin
Phar maceueggls _bfjﬁ'c':io%yaﬁd asdOhid\Sa(delbe Hor e dBitbt g pibBhephi- Dekker,
1995). Isolated site hydrates are ones 1 n which the water nolecules are

i sol at ed sulphatti aret hemicaiciom sdltsh each ot her by intervening organic

nol ecul es. I n channel hydrates, the water nolecules lie in lattice channels
where they are next to other water nolecules. In netal-ion 20coordi nated

hydr atss, _thQa_ watielv Rl egithiss @él@s,bﬁéieﬁi_ah@bbble WPﬁbrrﬁQ@eut}%ﬁrBélfse sol vent
or water is tightly bound, the c lex will have a well -defined

. .01Tp .
st oi chi onBrogeriigsicpRiaeion avd Wsariky Stahl and YVermawbu¥YileytieHs 8008kt or wat er
i s weakly bound, as in channel solvates and hygroscopi c conpounds, the
wat er/ sol vent content will be dependent on humi dity and 25drying

condi t i onPhakmageaticahgesceptabletslthobosinpounidsl oforiviga ngdy mayl se
i ncluded within the scope of the invention are multi-conponent conpl exes
(ot her t hBFEREY Y ONE Ydnot esremheieiiofsihe drug and at | east one ot her

conmpofent gare i i ter r = 8104 chi ! unts. 30
Co%l {eb;es(lgf t E? géﬁ}%g tﬁ%cﬁoﬁh e d&%?gégrﬁlgg (z)gkrhﬂ}gﬁﬁo%%?#eﬁc das :ogr?ggg’rrpl exes)
and co-cr{igt al by rémovireg baracd-e ot ppseddbije gedtientolg @gsoup yronalal suimbdenpl exes

f neutral nol ecul tituents which d together thraugh
non- coval ent | RTEER1 GBS PR of RIEBIL0) 8" EaAees e g Hsdtieie

mol ecul e Wi th gyQfd prectiPsSr YOt &tsmPRY D@ cRIRPar fittam @%H&ﬁ{é’ééﬁ?éd‘j sation,
by recrystallisation from WO 2010/ 032200PCT/ 1B2009/ 054038 27 sol vents, or

by physically geidrafibaget be conponents toget her - see Chem Conmun, 17,

109 1990y B AHBARRCDE W0y e FOROIHAS AP0 TS ABEE, T
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a nmesonorphic state (nesophase or liquid crystal) when subjected to

sui t abl e condi exgiEgETRMUMBsonDr phic state is intermediate between the true
crystalline state and the true liquid state (either nelt or solution).
Mesonor phi sm arising as the result

All three reactions are typically carried out in solution. The resulting salt may

20 precipitate out and be collected by filtration or may be recovered by
evaporation of the solvent. The degree of ionisation in the resulting salt may
vary from completely ionised to almost non-ionised. By the same token, salts
of prodrugs of compounds of formula (l) can be prepared in an analogous
manner.

25
The compounds of the invention may exist in a continuum of solid states
ranging from fully amorphous to fully crystalline. The term ‘amorphous’ refers
to a state in which the material lacks long range order at the molecular level
and, depending upon temperature, may exhibit the physical properties of a

30 solid or a liquid. Typically such materials do not give distinctive X-ray
diffraction patterns and, while exhibiting the properties of a solid, are more
formally described as a liquid. Upon heating, a change from solid to liquid
properties occurs which is characterised by a change of state, typically
second order (‘glass transition’). The term ‘crystalline’ refers to a solid phase



10 of a change in tenperature is described as "thernotropic' and that
resulting fromthe addition of a second conponent, such as water or another
sol vent, WO 2dma3eiobed as " |Iyotropic'. Conpounds that haveTiuhmopoisessial to
formlyotropi c nesophases are describ®d as " anphiphilic' and consist of

nol ecul es. whj ¢ 0SSess. ionic (such as .- COO- Na+, - +, or -S03-Na+
o o Po i Which (R uasierial hag RTPGHIST S7erann anaalPinicuiis atihe moeeuar .
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conpounds "of formula ( are 25 al'so within the scope of the invention.
Thus certain derivatives of conmpounds of fornmula (1), which may have little

or no pha [Welell iV| - , LNt npounds
of Tor o TBAmRRLSR Afd 'Sl o WS TRENB meP 3o oS RE NELREb RiLA TP
cl eavage, sglvarted@dyinmg s Teeei@drmnsolvare’ BNised hbreihadyestribe glaidigatlaves are

referred to as "prodrugs'. Further information on the use 30 of prodrugs
may be foGRAMRIAX"GRHPEISIYG the aVELUBRE P Ehg IryeRtiRE ang@ne o4 Marss

o o Bbsi B i ALalt B ERla0™ Golen R Rl oy GIAGEC NG vhet v In
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in accordance with the invention can be produced by replacing appropriate
functionalities present in the conpounds of fornmula (1) with certain

moi eties Knawherty hb@ssedld ddSificatior E‘)gstéhﬁ f&%rg%h% APHEitESSs o fggcri bed,
for exanple, 1 n "Design of Prodrugs” by H Bundgaard (El sevier, 1985). 5
Sone exanpe@pesfispladddgjte,i¢hawwelr dameetaliioh coleedinateathiydnatescl-udee (i ) wher e

phosphat o QY aPremas e ERRal SoRt B Ro B AnelRe: G0 H 1@ 868 Ry ar ogen
of the al prfteél DeRkér, Or5)t sefatéAsiteairirdrel afe bABSUh avHith the watekaced by
PO3H2 (these prodrugs nay be prepared by the nethods |aid out in WO

99/ 33815) MANEClREraset kel adeAiEam ditcticomiasiaw(th )eabnetiendyainie iveaing or
d ' ENCTRPSNE ; _ani.de t her eof
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hydr ogenschinhkés afieve fhmghironadittyo othéhevatenpooiedudésf o miteal{idn is/are
repl aced by (Cl-Clo)al kano reover, certain conpounds of formula

(1) ) tAePRSENAjed Nydiates t%qla;y@,tgrg@og%um Ferkandeshigdhadeetat ioper mul a (1) .
When the solvent or water is tightly bound, the complex will have a well-
defined stoichiometry independent of humidity. When, however, the solvent
or water is weakly bound, as in channel solvates and hygroscopic
compounds, the water/solvent content will be dependent on humidity and

25  drying conditions. In such cases, non-stoichiometry will be the norm.

Also included within the scope of the invention are multi-component
complexes (other than salts and solvates) wherein the drug and at least one
other component are present in stoichiometric or non-stoichiometric amounts.
30 Complexes of this type include clathrates (drug-host inclusion complexes) and
co-crystals. The latter are typically defined as crystalline complexes of neutral
molecular constituents which are bound together through non-covalent
interactions, but could also be a complex of a neutral molecule with a salt.

Co-crystals may be prepared by melt crystallisation, by recrystallisation from



Al so included within the scope of the invention are netabolites of
conpounds of formula (1), that is, conmpounds fornmed in vivo upon

adm ni st ra0i20m/B2200he drug. Thus within the scope of thecCrnBmod/Hzn3sar e

envi saged the metabolites of 25 the cdnpounds of forrmula (1) when forned in

VIVO ounds of a or .derjvative herein defined containing one
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vhere cegRtHad, Pf {sHaibees (by CRTAINBISEA 4NE MDA 0B @l0kaNY IFopr

al kenyl ene group,—30 geonetric cis/trans (or Z/ E) isoners are’ possible.

Wher e stracgenarbl redewref snudi-compooentyeomplexesyisaeal IRharen8cigyodh 48y er,

t aut oneri i rls an occur. This can take the fornlof

pr ot on taﬁggigggéngyh&@%ﬁﬁ gu 8?1%%$nula (1) or derivative containing,

for exanple, an imno, keto, or oxime group, or so-called valence

tautomeri smin conpounds which WD 2010/ 032200PCT/ 1B2009/ 054038 29 contain
an aronat | berﬁﬂrépwnﬁﬁ afgheoiy entign may aigpeemwbamemm%&hicmtﬁtemr e than

one type ention
ore o P sMopsBPEs e DL LR MACH Bub RS SR Repl e FoRBRRR. THY e
conpounds rr@‘sofmfrﬁhioast(ale) |sdnteﬂﬁredvaélbmeen nieé Wertgygt@mmdse enditihe t i ng
nore than one ty i.sonmerism and m xtures of one or nore thereof. Also

i ncl uded Hpe “ﬂé'ICBS@E&I (qithen reglt pagelubiant sMegemarphisAradyngtasrthegasuis
opticgl | y,pgt of ?ﬁ%}g re r for
exarrp?d 8/ gt%Hr/at% at@ tc?r - abﬁeu'%udr?%%%&&% réerrg{r?\sﬁ%:prs}gr?'\e\n(rasJ[Hr(?'m?qsglﬁm par at ed
by convenfro[mﬂnle ddsition qﬁesemerhdi cbm«menb subb s wdmer bednother Iselvent Jisfor

exanpl e, hro and fracti o st al | t| 0 5Conventi.onal
Cochni quedSsaibachas Helamar: GARPoLRds ol HAve e RateuGeY BT e

chiral SYH{e’%?hﬁséé are %Ie%la'hl%é’@'a% %Hd%lild M%oﬁéu@%f aleiles GRALHNT T On Of
the racemate (or the racemate of a salt or derivative) using, for exanple,
chiral h| pbssasssenrionici (auich adr-GRO MR apﬁ@Q KPLOY . SmNat)errnaommlg t he

race or.,ar recurs eacted th.a suitahle tically
et colpisires N ETCHBRERHF g EHET RO ittt Shhseliale
conmpound  ghd ftRé PYI&iihd l\m&rdé@bbéaileechr@haﬁw@@nac« dsteiaft, 4basdigonivi ety, a
base or acrd such as I-phenylethylamne or tartaric acid. The resulting

di ast er eoffEgwWardm\soolg.e! 98y be separated by chronmatography and/ or 25
fractional crystallization and one or both of the diastereoi soners
converted to the correspondi ng pure enantioner(s) by neans well known to a
ski | | ed pEleseinafter all references to compounds of formula (I) include references to

20 salts, solvates, multi-component complexes, prodrugs, liquid crystals, etc.
thereof and to solvates, multi-component complexes and liquid crystals of
salts thereof, etc.

As indicated above, so-called ‘prodrugs’ of the compounds of formula (l) are

25  also within the scope of the invention. Thus certain derivatives of compounds
of formula (I), which may have little or no pharmacological activity themselves,
can be converted into compounds of formula (1) having the desired activity, for
example by hydrolytic cleavage, when administered into, or onto, the body.
Such derivatives are referred to as ‘prodrugs’. Further information on the use

30 of prodrugs may be found in “Pro-drugs as Novel Delivery Systems”, Vol. 14,
ACS Symposium Series (T. Higuchi and W. Stella) and “Bioreversible Carriers
in Drug Design”, Pergamon Press, 1987 (Ed. E. B. Roche, American
Pharmaceutical Association).



Chiral conpounds of the invention (and chiral precursors thereof) nmay be 30
obtained in enantionerically-enriched formusing chromat ography, typically
HPLC, on w0 20a8yi3embric resin with a nobil e phase consi sPCRIBLN9/B54038
hydrocar bon, typically heptane or hexsne, containing fromO to 50% by

vol une of _i sopropanol , typical. from2%to 20% and fromO to 5% by vol une
WD 20505 0BEBOBERN 1 eirci b dulT 408 JRvaion ki aif ABOAYSER! by [GPIRAAS]

di et hyl amypgropHate fRiNctidhalfiesPres&itt i tonpolAES Bf FanUBA |l WidtedHaih ur e.
When any racemate crystallises, crystals of two different types are

possi bl e. mhetig¢s ksownytpdhose skt edaodhe @rt sspoeatiojaticseas desatibeq, foef err ed
to above 5 wherein,one ho eneaus, form of cr | i.s ced contai ni ng
bot h enantraRBIE 1 Pegan RLrrerias.mt & Brgosatbirte i 185 e acem ¢

m xture or congl onmerate wherein two fornms of crystal are produced in

equi nol ar _amounts each conprising a single enantioner. 10Wile both of the
crystal fopme exanseles af predriugs énpeconrdrnoe withdhe inveswiondacludeysi cal
properties, they may have different physical properties conpared to the
true racemate. Racemi c m xtures nmay be separated by conventional techniques

known to tihosewslktd tredcompolved af formuied) comtairgxamalcehol fBheti@tingthet ry of
Organi ¢ Conpounds” by E. L. Eliel and S. H Wlen 15(WIley, 1994). The
present i nvent PBASRhRiEugsterdherefar I XAMOLE 1 § GBBBHAN \é’hie§6'ﬂ706h%al ly-

| abel | #d conpo - Jovad dwe i i erein
one. of Tmor 6 At REogD §ran A N e R oS s bt
an 20 atom c nesgdaced bpsBOaHplfesdidrodrugstmby dm prepastd by therasethods mass
nunber whi ch predon na i ture. Exanpl es of isotopes suitable for
inclusion in tkﬁe%ﬁomé’%%@ﬁ aYvention i ncl ude i sot opes of hydrogen,
such as 2})andyfire ¢Ré lé@ﬂwé)o'i}ﬂfoho%rﬂﬂ%% (H3CorramBda J;ﬁlﬁa‘marghcbrogéé&;dafwch as
36C1, fluorine, such as 18F, iodine, such as 1231 and 12533 1 nitrogen,
such as 13N andmirsNfurstipgelity (shdhoasNHRowpersr B Huah anside 2ireremfdfosul phur ,
such ps 35S. 1503 :

example, a compound wherein, as the case may be, one or both

hydrogens of the amino functionality of the compound of formula ()

is/are replaced by (C1-Cqp)alkanoyl.

Moreover, certain compounds of formula (I) may themselves act as prodrugs of

20  other compounds of formula ().

Also included within the scope of the invention are metabolites of compounds

of formula (l), that is, compounds formed in vivo upon administration of the

drug. Thus within the scope of the invention are envisaged the metabolites of
25  the compounds of formula () when formed in vivo.

Compounds of formula (l) or derivative herein defined containing one or more
asymmetric carbon atoms can exist as two or more stereocisomers. Where a
compound of formula (l) or derivative contains an alkenyl or alkenylene group,
30 geometric cis/trans (or Z/E) isomers are possible. Where structural isomers
are interconvertible via a low energy barrier, tautomeric isomerism
(tautomerism’) can occur. This can take the form of proton tautomerism in
compounds of formula (l) or derivative containing, for example, an imino, keto,

or oxime group, or so-called valence tautomerism in compounds which



170 and 1803 Certain isotopically-Ilabelled conpounds of fornmula (1) or
derivative herein 30 defined, for exanple, those incorporating a

radi oact iwe 208a3ee, are useful in drug and/ or substrat @CTiIIB0054038

di stribution studies. The radi oactivei sotopes tritium i.e. 3H and

carbon-14, i.e. 14C, are partjcuylarly useful for this purpose in. .view of

Cheir easBORIAM ARATRENENG BIPiat 1t DialvsBat@ Fndle.pempond map exhibit

2010/ OSZZngﬁwgﬂgﬁ%@m%gn%ﬁs@bsti tution with heavier isotopes such as
i 2H, or

deuterium i.e. y af certain therapeutic advantages resulting
fromgreater netabolic stability, for exanple, increased in vivo half-life
or reduce osage .requjrenents, d hence nma e preferred in sone

ol r cumst alctets wilhEghe {Etes bt e PSS MBenDRN L Tengl SEHRE o Buch as
110 184 - 38eoﬁqaﬂi@rs@rﬁe3_bl,arfeafalk@m@ﬁ@ff@ﬂms f A9 icorpbuRals S&F eRmiPApbAPhY
(PET) studies for exam ning substrate receptor occupancy. .

| sot opi cafefvatiyes) inelldingrpomREYNEs exbIdHNGaMEre than ere typs: 9fVis@MBES’, n

def i ned CARYARNANEL oY oRE d RBAY fikrDdr F00Y U QPhre' Dot St BPpklOn o

those skiflled in Yy~ procésses anal ogous ose d ed in

t he acconpalty whgré&xaimel esuraad idir Bpeptddllgnsctivel fer exarapler;, aplacite or /-

i sotopically-1abelled reagent in place of the non-I|abell ed reagent

pr evi ous| YSEYg A JREEMICE o SxaaRietd-dartiaje 9t €eRIGNNe- sol vates in accor dance
with {he invention include those wherein the solvent of crystallization may
be isotopically substituted, e.g. D20, d6-acetone, d6-DVSO The conpounds
of forml &idiraneisonters malebe saparated by rcenuentidnah ésthsiivudsdvele k@dwassessed

for their biopharmaceutical properties, sych as sol ubilit nd, .sol ution
stabi i tyNaRS SEUISHNN ther APl B mlee, ChOMBIQRARY SafdéactiRBahvst
appropri agﬁsgérpwignf ormand route of adm nistration for treatnment of the
proposed i ndicati on.

15 Conventional techniques for the preparation/isolation of individual
enantiomers include chiral synthesis from a suitable optically pure precursor
or resolution of the racemate (or the racemate of a salt or derivative) using, for
example, chiral high pressure liquid chromatography (HPLC).

20  Alternatively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound, for example, an alcohol, or, in the case
where the compound of formula (l) or derivative contains an acidic or basic
moiety, a base or acid such as 1-phenylethylamine or tartaric acid. The
resulting diastereomeric mixture may be separated by chromatography and/or

25  fractional crystallization and one or both of the diastereoisomers converted to
the corresponding pure enantiomer(s) by means well known to a skilled

person.

Chiral compounds of the invention (and chiral precursors thereof) may be
30 obtained in enantiomerically-enriched form using chromatography, typically
HPLC, on an asymmetric resin with a mobile phase consisting of a
hydrocarbon, typically heptane or hexane, containing from 0 to 50% by
volume of isopropanol, typically from 2% to 20%, and from 0 to 5% by volume



25Conpounds (I) and derivatives herein defined of the invention intended
for pharnmaceutical use nay be adm nistered as crystalline or anorphous
pr oduct s.woOhew/aseapobe obt ai ned, for exanple, as solid plPCFAB200YEIeISS, Or
films by nmethods such as precipitatio, crystallization, freeze drying,

spray dryipg, evaporative drying. Mcrowave or radio fr uency drying
Ty be 308588 AEYISTNNS, HRGRINED- XDy B Ee GameArl s 009 DAESERS | he

i nventi ong@ky Sr}hgtymbﬁé]@ nRus th one or nore other therapeutically active
subst ances (? rugs) (or as any conbination thereof). The conpounds (l) and

derivati vééest amyneaqzﬂree@wcrystaﬂiaﬁsi @ryatalys dfdwadtfferest dyeeb are posgibieat i on
ith COX | h' i t th
o vt Gon TGt 2k, 15 M8 raPerfin. £t TRGE weniael fetelikg f abave < '

nodul a4 or \Nﬂ@@blﬁnén@f hobgefESud BRI bPcPyRa| ds CerablLbed curRaRIRY 'b@i’ﬂhf or
si nul taneous, separate or sequential use in the treatnent of endonetriosis.

COX i nhi bPR@REOMSES Ul eqwmqt@rn@mungs Wi e, S?ﬁ@”@@(ﬁﬂ)@ﬁb§ reeefie mjxtalrm ) and
10d t b limted
eriva up§oblb%8PJte%h%&‘?n 51%%s (?%’&% 2hne prlb?.]%ed o pro g? imte

to: (i) napr ox enoxapro

f enbuf en, akRUAR eaccompegipgef singlepéigntiohesr, car prof en, oxaprozin,
prapoprof en, mroprofen, tioxaprofen, suprofen, al mnoprofen, ti aprofeni C
acid, fluprofen, bucloxic acid, indonethacin, sulindac, tol netin,

ZOMep| § aCyyHiRy p@hCHPE r?é‘gﬁlstél%%@p‘?@? ¢ Pl §1AEERAS mikd ‘Fu%@%idéﬁt‘?d%‘?pac,

furof enac, ti1oplnac, tacin, "ace salrcylic acrd, 1ndonetacin,
pi r oxi ca_rrphysmalmroaertlemmﬂmtrmyd)a\)reed|ﬁeoéraqqhyamﬂ)pormasmee;corrsp‘aseeamc aci d,

t ol f enam id, diflunis do | ot oxi n derlva ace taC|n
e oxt cam Hi Gueearmale. RobeBin Tl ALSRS M A Bf S A 2L By S e BREmet aci n.
acermet aci fhchfnﬁj‘l}ésazlé\?ow‘h' t&'%ﬂ%%e aXii IFPéBai(h tBfgnam cs@gi for BRGHAS|BNAM C

acid, flufenamc acid, [um c acid, | uf eni sal, sudoxi cam et odol ac,
pi prof en, &tarngHarmjsiay:le, chmmc r@omﬂagueé$ ubytki ialElelmcb S.sHl iWjeat e,

benorﬁat ﬁN n,tﬁ cl opi nac, feprazone, isoxicam and
2-flu 5?1 1' - bi phenyl] 4-acetic acid, 4- 25(nitrooxy)butyl ester

(See Wenk, et al., Europ J. Pharmacol . 453:319- 324 (2002)); (ii)
mel oxi cam_ (CAS regi stry nunber 71125-38-7; described in U S. Patent No.
4, 233, 299y hegpregephinententineufey alcelamasestisaliy aseenipbler isgtatiealbof 1 (i)

ge%ggo;;g a(blé e@’}t&) %mﬁﬁﬁéﬁg‘d Zﬁ%or ﬁ@é%ﬁ%#er(a}ﬁ gﬁeﬁq;w%g rf’ate t No.

5,474, 995)); melreatarn iabe (éplbesdiby iatsras hBaingntheAviphe atimiemurutidr bat aon No. WO
98/ 03484), JTE-522 (Japanese Patent A?grl i cation Publication No. 9052882),
or a pha r AleRRiGImass PyMaSE anfrdidenent gPNpineRIQG ¢ Masssr;mass number

which predominates in nature.

Examples of isotopes suitable for inclusion in the compounds of the invention
include isotopes of hydrogen, such as H and °H, carbon, such as ''C, *C
25 and ™C, chlorine, such as **Cl, fluorine, such as '®F, iodine, such as '?*| and
2% nitrogen, such as "N and '™N, oxygen, such as 'O, 'O and 'O,

phosphorus, such as *P, and sulphur, such as *S.

Certain isotopically-labelled compounds of formula (l) or derivative herein

30 defined, for example, those incorporating a radioactive isotope, are useful in
drug and/or substrate tissue distribution studies. The radioactive isotopes
tritium, i.e. *H, and carbon-14, i.e. "C, are particularly useful for this purpose
in view of their ease of incorporation and ready means of detection.



WO 2010/ 032200PCT/ 1B2009/ 054038 33 (iv) Parecoxib (described in U S. Patent
No. 5,932,598), which is a therapeutically effective prodrug of the
tricycli cwGastod3gmbecti ve inhi bitor val decoxi b (descri bedTitR20ph/84058at ent
No. 5,633,272), in particular sodi umyarecoxib; 5(v) ABT-963 (described in

I nternatignal  Patent. licatjon Publication No.. WO 00/24719) (vj

N oSl | dSUpRLERT ui TPAus, Isplhneit, SKET 25, BebieseT, L¢1 e S cussed
inJ. Car E@rrtainEtﬁﬁré:ﬁéd?icTMan%’é@é‘Fe%ultﬁ{gl}ronz§r et Hdbdlic %@bﬁ%ﬁ fofll scl osed
in US. Patent No. '4,885,367),” SD 8381 (described in 10 U. S. Patent No.

6, 034, 256¢xaBMs, 3nzEEseddios evdbleal-ile Or Sedferdosiige BOLUBBNERLY,, aisd 2474
(described in Eurorpean Pat ent Publication No. 595546) and MK-966 (descri bed
in U.S  PAERGE My BePesered ) songi e ORI NS one (Piizer), CS 502 (Sankyo),
LAS 344175 (Almrall Profesfarma), LAS 34555 (Almrall Profesfarma), S-33516
(Servier), SD 15 8381 (Pharmacia, described in L. S, Patent . 6,034, 256),
BVB- 34707 Bubsiituon wiltyeasitraiy eniiing deelopesechrasy. '€, ' tat &p@nko N6Camso, 651)

73731 ( KByt ErBot A b i SSlan, ToBo 8RR I T st (el Rfig)
BF- 389 ( Bowohstrdt&abessto) ociipaticy0Isolopicatlg-1¥bélletbomhpotnds okforMidia (1)

20purin-8-yl-cinnamc acid (daxo Wl come? , and S-2474 (Shionogi). The
conpoundsObfefiyativea hergingiefingd ean gesetainke Arararsd REFBVEhONg! esent

| nveniq Onfé%%f(gfesa%mmg%s e ISRl ﬂ?]%tér‘?’br"lﬂé; Br&%s@%@%n%&rﬁ@s kQuwer s
estrogen levelS, or I'ch anfagonises the estrogen receptor. us, in a 25
further atsetdedcrited innherdcoompdrheng Bxanmles iatheldP eearatioms eaingcarh  pr oduct

containing a conpound of formula (I) or, derivative as herein defined and
o o M hodebapears ikl B g tpAgSit Pavara of ffe ARndSheldL Sads et { gen
receptor, nas;igushPBRINGR T eparation for sinultaneous, separate or

sequential use 1n the treatnment of endonetriosis. 30 Agents which | ower
estrogen | evel s include gonadotropin rel easi ng hornmone (GhRH) agoni sts,

GhRH ant agpni st s and estrogen, synt hesi.s_inhibitors ents whi.c nt agoni se
the cbt  obgrPecetany ShbeneheyRUaRS iTabBuphtalin RETNEHER'f0uEE
2010/ 0322(Hy3eTiwhBrONIhE HNeht of crystallization may be isotopically substituted,

e.g. D20, ds-acetone, ds-DMSO.

The compounds of formula (l) or their derivatives herein defined should be
20 assessed for their biopharmaceutical properties, such as solubility and
solution stability (across pH), permeability, efc., in order to select the most
appropriate dosage form and route of administration for treatment of the

proposed indication.

25  Compounds (l) and derivatives herein defined of the invention intended for
pharmaceutical use may be administered as crystalline or amorphous
products. They may be obtained, for example, as solid plugs, powders, or
films by methods such as precipitation, crystallization, freeze drying, spray
drying, or evaporative drying. Microwave or radio frequency drying may be

30  used for this purpose.

The compounds (l) and derivatives of the invention may be administered

alone or in combination with one or more other compounds or derivatives of



34 antagoni sts, include anti-estrogens, or agents which selectively agonise
the beta subtype of the estrogen receptor (ERI 3 agonists). GiRH agoni sts
sui t abl e worotoms2pesent i nvention include | euprorelin @PraB@pos40® Wet h),
buserelin (Supref act - Shire), goseref2in (Zol adex - Astra Zeneca),

tri torel apept , hafarelin nar Sear | e deslorelin
(Sommgar at® SERER dhidtcAaRason WGiguis oF rore st T1oraPSHICEN Fckre
Cor p/ Shi rgQ(,b téﬂwrwé%i;ab?nz Cﬂ.ﬁhglﬁgﬂl&h frredfye present invention include

teverelix as ant abarelix (Plenaxis - Praecis
Phar naceullhealcompacingls (;Iaetaod@lerwa(n@em@tﬁthe PressTA ivbirdégn rgapibel i x

Or gal ut I t I I Ne

g o i S8 Bo BEEE Bt SR BB LR PR,

i ncl ude t gr@xiJ@tiorsaglerday drovided depiesmmnact dasal pradd&asorffamragsa et al .

(1995) Cancer Res. 55, 1070- 1074), ral oxifene or EM 652 (Labrie, F et al,
(2001) J §EQQQ$|thOBIGd@I6@ﬁICImeOBIUJﬂtOF 79)d 21%) Or POTR @Q{Zﬁdﬁh&léotcﬁjﬁﬁaaal e for
th I 4 6 th

L1 D e Bomb ST beRrhiFh 492 SBhLPARRLS, SRR sBRPe T i e

ar omat asetreamnemttojr@doﬁz@ﬂ@é@s of aromatase inhibitors include Fornestane
25(4- 0H andr.ost ened| one), Exenestane, Anastrozole (Arim dex) and Letroxole.

The conpofrs iRypib 'ItQﬁSn‘ﬂﬁ*ﬁuk for embiBing, withiBe 0P wids @Eferatadl) and pr esent
' ”Ve”I(I ONyERVatREsaHEERE BF HeSSH eﬁ@nﬁﬂ()@hﬂﬂ‘hnﬁfbd‘@ b0t &% ﬁétﬁ.%’ge%t%‘?' ta ligand.
Thus, 1n a further aspect of nvention, thére is provided a

phar rraceu(u) cabupfbfen odaprcoxeonlbelnnxagoéercoﬂmbtmdfenf fénopmlfen (flenbafen,
derivative as I}erel n def ned. and .one,_or nore al pha-2-delta |i an%s, as a
corbi ned pr epf QPFOcﬁ%”’fH? Wraien: MESAEN. SEHRIIER: &Xagé%%mpr%@gme Mn the

treat ment of @dBRILA! OfbRprolR 2Q40/A3R20IRGTLARAAN ASAGRRES SEAMPI es of

al pha-2-delta |1 gands f use I n the present i1nvention are those conpounds,
or phar maceutflugabfen, a@w@xlamgdsmdmmthecmofsuhgdae,r &lmetior zomepirac,
15 diclofenac, fenclofenec, alclofenac, ibufenac, isoxepac, furofenac,

tiopinac, zidometacin, acetyl salicylic acid, indometacin, piroxicam,
tenoxicam, nabumetone, ketorolac, azapropazone, mefenamic acid,
tolfenamic acid, diflunisal, podophyllotoxin derivatives, acemetacin,
droxicam, floctafenine, oxyphenbutazone, phenylbutazone,
20 proglumetacin, acemetacin, fentiazac, clidanac, oxipinac, mefenamic
acid, meclofenamic acid, flufenamic acid, niflumic acid, flufenisal,
sudoxicam, etodolac, piprofen, salicylic acid, choline magnesium
trisalicylate, salicylate, benorylate, fentiazac, clopinac, feprazone,
isoxicam and 2-fluoro-a-methyl[1,1’-biphenyl]-4-acetic acid, 4-
25 (nitrooxy)butyl ester (See Wenk, et al., Europ. J. Pharmacol. 453:319-
324 (2002));
(i) meloxicam, (CAS registry number 71125-38-7; described in U.S. Patent
No. 4,233,299), or a pharmaceutically acceptable salt or prodrug thereof;
(iif) celecoxib (US Patent No. 5,466,823), valdecoxib (US Patent No.
30 5,633,272), deracoxib (US Patent No. 5,521,207), rofecoxib (US Patent
No. 5,474,995), etoricoxib (International Patent Application Publication
No. WO 98/03484), JTE-522 (Japanese Patent Application Publication
No. 9052882), or a pharmaceutically acceptable salt or prodrug thereof;



specifically disclosed in US4024175, particul arly gabapentin, EP641330,
particul arly pregabalin, US5563175, WO A-97/33858, WO A-97/33859, WO 5

A- 99/ 3105¥0 20¥0/03299/ 31074, WO A-97/ 29101, WO A- 02/ 085832CTBR2009/034038 | v

[ (1R 5R, 6S) - 6- (am norret hyI ) bi cycl o[ 3.33. O] hept-6-y 1]acetic acid, WO0-A- 9 9

/ 310 icu | - cycl hyl ;

[ 122, 4] oxlit] Barcaibndaesdibas [n- Uk Batend olios S BRaaR; “WYieh ofepty | -
met hyl ami ne, tﬂ@réb&ﬁ/cgﬂrﬁ%‘ﬁfectﬁxﬁé bradﬂld%dthé?zﬁcg;éc‘ﬁk Edx-2nidiedmidninhibiior- 10
di et hyl - cycl opentyl )-acetic acld A-01/ 052 , WO A-01/28978,

particul arly VadeGxiB&Jg¢®rinednolhBt RatenbiNoy O, @3B222 0 pprticBlay Bpdutet i ¢ aci d
, EP0641330, V\DA— 98/ 17627, WO A-00/ 76958, particularly (3S,5R)-
3- am nonet hy1*- R ELRY yI octa noic acid, WO A-03/082807, particularly

(3S,5R) - 3(\ﬁ)mABTE%segdrefslcnbeanhamwhét.@wd?atéaspé)'ﬁ)ucén@mmubnéatmNd 15
nonanoi ¢ aci d and R) - 3- am no- 5- net hyl - oct anoi ¢ aci d, W)- A2004/ 039367,

particul arly (V08 -74903 f | uor o- phenoxynet hyI )-pyrrolidine-2- car boxyl ic

acid, (2S,4S)x4: di f enzy py dizne- i

(2S, 4S) - 4(\?); N%%sﬁ"(l):éﬁen(g ?pé)eo#)l Eﬁ % gé%ﬂlg) '\Q) ??I uogyﬁenﬁzby ﬁpr ol i ne,

20 which are (disousped at 9d Caetee, EX@Y)dIﬁﬂ'ﬁéﬁPati‘ants 8(1)F21329r(n99l7)al NBa- 2-del ta
| i gands for use in the combj nat7on of the present 25i nventijon include:

gabapent i n, Fﬁ%ég§pﬁqsed[lmﬂ S:r,Rngjﬂidﬂo 4,885,367), SD 8381 (described in
(am n t hyI ) Wi t olfr?ge
cyclo yI met ysfc Iﬁéltgbfl 2, 4(?% é)ét)zgo S g'rqzogatag-rfblel(-d!-lltrgpr@azo -E-l;ll\{r'ret hyl ) -
cycl ohept yl ] - GrdBioyd atj), r8324(788,d@3)c—r(bbcam BEamepbyh- Batendi Febliodtiony Noopent yl ) -
acetic acid, ) -am -rrethl- [ yI032 pt-3-yl)-acetic
acid, 30 (3S, é@@é\@)ﬂ@m Bo§ FENQC?’@%% 8745,
(38, 5R) - 3@21 GALRIIEAY | (F3BL nm@sasmd sgﬁkﬁﬁ) 3-RG1 ngabravet iyhirapnanoi c
acid , R) - 3- am no5- [ - oct anoi ¢ ‘aci d
(2S, 4S) - 4 ( 3- Rigfesfaphanhdx4s Pobbr(élrainalll ﬂ@‘%@rm@-),(s 339 1o(Sdreier)y ISr ol i ne
or phar maceut accetale alts t
Oh onRE Taceulh e Ih ARt MaBaY P U S 8RNt Nov'B,034,256), BMS-347070

(Bristol Myers Squibb, described in U.S. Patent No. 6,180,651), MK-966

(Merck), L-783003 (Merck), T-614 (Toyama), D-1367 (Chiroscience), L-

748731 (Merck), CT3 (Atlantic Pharmaceutical), CGP-28238 (Novartis),

BF-389 (Biofor/Scherer), GR-253035 (Glaxo Wellcome), 6-dioxo-9H-

20 purin-8-yl-cinnamic acid (Glaxo Wellcome), and S-2474 (Shionogi).

The compounds of formula (l) or derivatives as herein defined of the present
invention may be administered in combination with an agent which lowers
estrogen levels, or which antagonises the estrogen receptor. Thus, in a
25  further aspect of the invention, there is provided a pharmaceutical product
containing a compound of formula (l) or derivative as herein defined and one
or more agents which lower estrogen levels, or antagonise the estrogen
receptor, as a combined preparation for simultaneous, separate or sequential
use in the treatment of endometriosis.
30
Agents which lower estrogen levels include gonadotropin releasing hormone
(GnRH) agonists, GnRH antagonists and estrogen synthesis inhibitors.
Agents which antagonise the estrogen receptor, i.e. estrogen receptor



Further preferred al pha-2-delta ligands for use in the conbination of the
present invention are (3S,5R)-3-am no-5-nethyl octanoic acid, (3S,5R)-3-

am no- 5- reolyiosenoi ¢ aci d, (3R, 4R, 5R) - 3- am no- 4, 5- di meCingBrepb&nss ¢ aci d
and (3R 4R, 5R)-3-am no- 4, 5-di net hyl ocanoi ¢ acid, and the 5pharmaceutically
acceptable salts thereof. Particularly preferred al pha-2-delta |igands for
use in t h@"NEgoRiF St NEWAgrantHESHPYL N O BgPEIR W&HC%P%'%QV%M%QPG'?%%%

gabapent i ; , = -

i no- et P BEPRT O e SRR RERbr (ERB OIS (5, 4)- - (3.

10chl or ophenoxy) pr ol i neand( 2S, 4S) - 4- (3-f 1 uor obenzyl ) prol i neor

pharmaceutj cal ly acceptabl e salts thereof. Further preferred_al pha-2-delta
P st Bt e RS e (ot dbe SFESat TN HPB daslics FROBHETEUR (Bresiganapent  n,
pr egabal i i A8nhi i _

(1o 30 5a) L8 A AR eI, SP) It 9aesar SR 2570%s 5R -

3- am nonetripiarebn D érghpaetyt andpseri nlhfa(lid, t&yR@Behm noediayetdedorkbpt anoi ¢
acid, (3S,5R)-3-am no-a-nethyl-oct.anoic ,acid, .(2 S) ~4-(3- :

chl or oéheh%%i??%?@l i e, g{‘é%e,)atérl‘iﬁt' A USSR )(f’ﬁﬁlﬂ |) ﬁ’é‘,a?r[”é?@éf%ﬁ' 6S) - 6-
(am nonet ykp/ehake! of 3. 2. O] hept-6-y 1] acetic acid, 3-(1-am nomet hyl - 20

cycl ohexyl net hyl )-4H[ 1, 2, 4] oxadi azol -5-one, C[1-(1Htetrazol -5-yl nethyl)-
cycl oheptyl]-nethyl am ne, (3S,4S)-(1-am nomet hyl- 3, 4-di et hyl -cycl opentyl)

aceti ¢, acjd, - 3-am.neq o- - i i :

(3R 4@8 SRF%&%%%E%@%%& %@ﬁjﬁig{%m%gerﬁggﬁ@nt%% ﬁTcIude teverelix (also

(3R, 4R, SRkn@wanagcarftafelict), Mebhsdiixo(Rlanakie acPeaecis Pharmaceuticals Inc.),

(3S, 5R) - 3-am nonet hy1- 6- cycl o%‘(gp 1- 5- et hyl hexanoi ¢ aci d, (3S, 5R)- 3-

25ani noneEaYaredX c{feftenigey - 5 h'glﬂpﬁ@)@é,n&a@'r%* dqaalugras, srRQrga8@Mhonet hy1-

6- cycl ope ; | i e published patent

applicati g%%éhngﬁgﬁéﬁgdﬁgéﬁgbﬁgﬂg (ﬂﬁuﬁﬁpﬁﬁﬁ@éﬁ?ﬁ 'nger al fornul ae of the

t herapeutically active conmpound of 30 fornmula (1) or derivative as herein

defined of the clains and exenplified, conpounds therein, are_incqrporated

ner el £ 1 nAPHESOGRNP RuAgDIS, oF SR PAREG (B Bi0B. oiigR tamoireh, Faslodek

2010/ 0322008 7RO RBAERE (3de THROMUPEUAT1 895)t BEnRIreRESN 58, NgaL i on may

al so be admnistered in conbination wth any one ‘or nore of the follow ng
1074), raloxifene or EM-652 (Labrie, F et al, (2001) J steroid Biochem Mol

Biol, 79, 213).

20 ERp agonists suitable for the present invention include prinaberel (ERB-041)
and ERB-196 (Wyeth).

Estrogen synthesis inhibitors suitable for the present invention include
aromatase inhibitors. Examples of aromatase inhibitors include Formestane
25  (4-OH androstenedione), Exemestane, Anastrozole (Arimidex) and Letroxole.

The compounds of formula (l) or derivative as herein defined of the present
invention may be administered in combination with an alpha-2-delta ligand.
Thus, in a further aspect of the invention, there is provided a pharmaceutical
30 product containing a compound of formula (l) or derivative as herein defined
and one or more alpha-2-delta ligands, as a combined preparation for

simultaneous, separate or sequential use in the treatment of endometriosis.



Aromat ase inhibitor; Estrogen receptor agonist; Angiogenesis inhibitor;
VEGF i nhibitor; Kinase inhibitor; Protein farnesyl transferase inhibitor;
Andr ogen wecemrwse20nodul at or; Androgen recept or agoni st sPCAIBI0g@3¥03LCcept or
ant agoni st s; Prostanoi d receptor agomdsst; Prostanoid recept or antagoni st;

K’J??L?%ﬁ&"'” ot SPecz-goll diabas it e bissent flisPboaradgoee
| i i L or oMl I Jgrﬂiﬁnée@ut%élw acEéB%eo%eéé%fbetH@‘é%abéh?réﬂ y or

17-13- hydr oxyster oi dr ogenase 1 bitor Thus, in ur ther aspect
of the i nepecificallytdiecloses iprld@idd 1d Spmartinutanly gaalappnbduEP&édBBé)l, ning a

ror e of t Rt PiegebRlbndeaeb3) i WRE Ao ReBrBu ke ot

Angi ogeneaLlgo/BMnD5 P Wa-A-987GI 0T 5 Wid-nogz/28H 0RSE O-PbdBOBS8 39, R5Hieiliar ar nesy!
transferase inhibitor; Androgen receptor modul ator; Androgen receptor
agoni st; [(1R,9R,6S)-6- (amlnomethyl)blcyclo[ .2.0]hept-6- yI]acetlc acid, WO-A-
99/31075, particularly 3-(1-aminomethyl-cyclohexylmethyl)-4H-
[1,2,4]oxadiazol-5-one and C-[1-(1H-tetrazol-5-yImethyl)-cycloheptyl]-
methylamine, WO-A-99/21824, particularly (3S,4S)-(1-aminomethyl-3,4-
10 dimethyl-cyclopentyl)-acetic  acid, WO-A-01/90052, WO-A-01/28978,
particularly (1a,3a,5a)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid ,
EP0641330, WO-A-98/17627, WO-A-00/76958, particularly (3S,5R)-
3-aminomethyl-5-methyl-octanoic acid, WO-A-03/082807, particularly
(3S,5R)-3-amino-5-methyl-heptanoic acid, (3S,5R)-3-amino-5-methyl-
15 nonanoic acid and (3S,5R)-3-amino-5-methyl-octanoic acid, WO-A-
2004/039367, particularly (2S5,4S)-4-(3-fluoro-phenoxymethyl)-pyrrolidine-2-
carboxylic acid, (2S,4S)-4-(2,3-difluoro-benzyl)-pyrrolidine-2-carboxylic acid,
(2S,4S)-4-(3-chlorophenoxy)proline  and (2S,4S)-4-(3-fluorobenzyl)proline,
EP1178034, EP1201240, WO-A-99/31074, WO-A-03/000642, WO-A-
20 02/22568, WO-A-02/30871, WO-A-02/30881 WO-A-02/100392, WO-A-
02/100347, WO-A-02/42414, WO-A-02/32736 and WO-A-02/28881, all of

which are incorporated herein by reference.

Preferred alpha-2-delta ligands for use in the combination of the present
25 invention include: gabapentin, pregabalin, [(1R,5R,68)-6-
(aminomethyl)bicyclo[3.2.0]hept-6-yl]acetic acid, 3-(1-aminomethyl-
cyclohexylmethyl)-4H-[1,2,4]Joxadiazol-5-one,  C-[1-(1H-tetrazol-5-ylmethyl)-
cycloheptyl]-methylamine, (3S,4S)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-
acetic acid, (1a,3a,50)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic acid,
30  (3S,5R)-3-aminomethyl-5-methyl-octanoic acid, (3S,5R)-3-amino-5-methyl-
heptanoic acid, (3S,5R)-3-amino-5-methyl-nonanoic acid , (3S,5R)-3-amino-
5-methyl-octanoic acid, (2S,4S5)-4-(3-chlorophenoxy)proline and (2S,4S)-4-(3-
fluorobenzyl)proline or pharmaceutically acceptable salts thereof.



WO 2010/ 032200PCT/ 1B2009/ 054038 38 (i x) Androgen receptor antagonist; (Xx)
Prostanoi d receptor agonist; (xi) Prostanoid receptor antagonist;

(xi ) Pr ostwigl2ardizmosynt het ase i nhi bitor; 5(xii)Biof | avan®cu/iBZ0ed/ni4)38

Al kyl ating agent; (xiv) Mcrotobule msdul ator, e.g. Mcrotobule stabilizer;

xv) Topo rase | hij i Met al | opr.ot ease tor: 10
o oheor o ENENEE Bistered clahar et 'Yé%ncﬁ%gfwyaﬁéxg}éh@rwbga@ﬁ' bhtress "
| nhi bi t o BNt FHYERKBAC R gjéslraé)@%ni.ﬁé 5B 1BEEMSTe sBRPABE! ngf&

r
sequentlaP use in the treat endometriosis or uterine fi ids. 15
The conpoamixo 5fmetfeylnnmemnou©racnm,y(?dawd?15ﬁ) advainodge-dimethythepjaroie nore

potent, have a |l ong of. act a,broader n of act|V| ty,
e or e BtHb! dthaver dharEF adtins e Al matii 0B 8hBTEH el 98 Thé have
ot her qor ghyﬁﬁéwut,@gwgéééﬁgmbmstth@re@prrpounds of the art. 20Thus t he
I nvention provid (1) a conmpound of forrmula (I) or a pharmaceutically

accept abl e salt soI vate (| ncl udi ng hydrate), or prodrug thereof, as herein

def i ned: bbbl o BE9836H Uorkd's U EPRIAICR: e ATRAHIao LB 2 (1) o

a pharnaceu | e Sa I'ng

25pr odr ngfé@rﬂ@ﬁv@ﬁtlcﬁwbﬁé %edﬁj‘teﬂﬁﬁbm ddbdpertinp pre GG | (@al,3d, 6& Lation
I ncl udi ng a conmpound of fornula (1) or a pharnmaceutically acceptable salt,

sol vat e (RAiNQrdieiyHyeycels)s.OlheppBad)-aeeticher eof agif.her e n(2ﬁ3\4§ o3- toget her
W Eh By Phag BRGSHENOSordlifts CePt ablgy exciy 281 4 didudfilerPy)Brlifee"

pharmaceutically acceptable salts thereof.

Further preferred alpha-2-delta ligands for use in the combination of the
present invention are gabapentin, pregabalin, 3-methylgabapentin,

15 (1a,30,50)(3-amino-methyl-bicyclo[3.2.0]hept-3-yl)-acetic  acid, (3S,5R)-
3-aminomethyl-5-methyl-heptanoic acid, (3S,5R)-3-amino-5-methyl-heptanoic
acid, (3S,5R)-3-amino-5-methyl-octanoic acid, (2S,4S)-4-(3-
chlorophenoxy)proline, (2S,4S)-4-(3-fluorobenzyl)-proline, [(1R,5R,6S)-6-
(aminomethyl)bicyclo[3.2.0]hept-6-y | ]acetic acid, 3-(1-aminomethyl-

20  cyclohexylmethyl)-4H-[1,2,4]oxadiazol-5-one,  C-[1-(1H-tetrazol-5-ylmethyl)-
cycloheptyl]-methylamine, (3S,4S)-(1-aminomethyl-3,4-dimethyl-cyclopentyl)-
acetic acid, (3S,5R)-3-amino-5-methyl-nonanoic acid, (3R,4R,5R)-3-amino-
4,5-dimethyl-heptanoic acid, (3R,4R,5R)-3-amino-4,5-dimethyl-octanoic acid,
(3S,5R)-3-aminomethyl-6-cyclopropyl-5-methylhexanoic acid, (3S,5R)-3-

25  aminomethyl-6-cyclobutyl-5-methylhexanoic acid and (3S,5R)-3-aminomethyl-
6-cyclopentyl-5-methylhexanoic acid.

The contents of the published patent applications mentioned above, and in
particular the general formulae of the therapeutically active compound of

30 formula () or derivative as herein defined of the claims and exemplified
compounds therein, are incorporated herein in their entirety by reference
thereto.



30(iv)a conpound of fornmula (1) or a pharmaceutically acceptable salt,
sol vate (including hydrate), or prodrug thereof as herein defined or
conposi t iwo 20tve3ewh, for use as a nedicament; WO PCT/IB2009/054038
2010/ 032200PCT/ 1B2009/ 054038 39 (v)a ¥ompound of formula (1) or a

harnaceutjcally acceptaple salt, solvate (including hydrate), or. prodru

o oot - adhEar R ouBas b e presanmvaTHaN SumbIcq Be Sam it Fharsit of o

di sor der g?ﬂngtha\mgﬁlvqﬂpﬁwghé o MUFERITARE RIRIWARE T eceptor antagoni sm 5(vi)a
o I

conpound ormula ( or a pharmaceutically acceptable salt, solvate

(i ncl udi n§) hydAsaeredtaserinipbddr,ug t her eof as herein defined or conposition

t her eof , [ﬁr uge in treatitn endonetriosis, uterine fibroids (Ileiomonmata),
rrenorrhag' , a gﬁgg{?%g?gqp ?J’??gt%ﬂ' *and secondary dysnenorrhoea (including

synpt o918 i) dy ARgloRjenksis idliBisehexi a and chronic pelvic pain) or chronic
pel vic pain syndrome; (vii) a conmpound as in (vi) where the disease or
di sorder (i¥) en¥b&&dt iNhd¥ios; and/ or uterine fibroids (leionyomata); (viii) the

use of a npo f. la (1) or a pharmaceutically acceptable salt,
sol vat e (f\acl ugp‘%égﬁ?/%@ﬁ%, or prodrug thereof as 15 herein defined or

conposi ti pn) t hprstein, fafmesyl transferadeaidhibiter,of a nmedi canent for the treatnent
of endonetrjosis, uterine fibroids (leiomyomata), nenorrhagi a, adenonyosis,
primary ahd)seB8H PSRN MMOKBRIRN(i ncl udi ng synpt ons of dyspar euni a,

grRaan
dyschexi agand i i i .or chronic pelvic pain syndroneg;
20( i x%se(@p [ %‘H?\Fﬁqeﬁsl%%é{rog aleggmdsl’sease or disorder is endonetriosis
and/ or ut éx) neAhdlogendecéper amagontisiy;, (x)a nmethod of treatnent of a manmal
to treat zando triosis, uterine fiproids (leionyomata), nenorrhagia,
adenomyosPd, pFIPRIAYCISFECRELHAREATFL dysenor rhoea (i ncl udi ng synpt oms of

dyspar eun'b@)’ 2prahtasbi8FeBe B aftdgBRIst; Pel vic pain) or chronic pelvic pain
syndrome Including treating said manmmal with an effective anount of

conpound 6fi) f oPredtaglaniiinesynéhgihse intdleitar] cal | y acceptable salt, solvate

(i ncl pudi ng .hydpat or, . prodrug thereof as herein defined or composition
t her eoft ; gﬁ' Xi EéOﬂ%&?ﬂg'g’as in (x) where the disease or disorder is

endonet ri pgii)s Alkylating agent;
(xiv) Microtobule modulator, e.g. Microtobule stabilizer;
(xv)  Topoisomerase | inhibitor;
(xvi) Metalloprotease inhibitor;
20  (xvii) Progesterone modulator; or

(xviii) 17-pB-hydroxysteroid dehydrogenase inhibitor.

Thus, in a further aspect of the invention, there is provided a pharmaceutical

product containing a compound of formula (l) or derivative as herein defined
25 and any one or more of the following

(i) Aromatase inhibitor;

(i) Estrogen receptor agonist;

(i)  Angiogenesis inhibitor;

(iv)  VEGF inhibitor;
30 (v) Kinase inhibitor;

(vi)  Protein farnesyl transferase inhibitor;

(vii)  Androgen receptor modulator;

(viii)  Androgen receptor agonist;



and/or uterine fibroids (leiomyomata); (xii) a conpound of the formula
(rrer)y, vy, (M, (M) or (M1); (xiii) a conbination as described herein;
WO 2010/ 0802000RGT700B2009/ 054038 40 (xiv) a conpound, salPCI/IBZI0Y034638

(i ncluding hydrate), prodrug, process38 nethod of treatnent, conbination

t herapy, i.nter gi ate or armaceutical conposition, substantially as
descri bed(Kkr e ARIATAIEHECCHOFAP{RIYYSE he i nvention will be apparent from the

cl ai ms. er aplysta SGEREEAG S g%oﬁigf.rml a (1) or derivatives as herein
' ' Il

defined of ‘the 1nvention w e adnministered as a fornulation in

associ at i o) wi Prosiaeoidireoepter phtagoaséut i cal |y accept abl e exci pi ents,

di luents fr. ca ri<—;£rs|.T e term 10 ?ﬁc{ ient' is used herein to describe any
i ngredi en XI)oth Fos'agAn Wesy@g?ﬁ)taﬁ?l& k)? f the invention. The choice of

exci pient W)l | Bidla@aheige extent depend on factors such as the particul ar
node of administration, the effect of the excipient on solubility and

st abi | i t y{xiilgndAtkytatingtagentof the dosage form 15Pharnmaceutical conpositions

sui tabl e W‘?)efjN’@?Qﬁ@%FTYOO%E?%%&-W@%'@?{{?%@W%%@' a (1) or derivatives as

herei n de resen for their preparation

w1 be readi| Yoppiganenssd binhitiiee;, skilled in the art. Such conpositions and
nmet hods for _their preparation nmay be found, for exanple, in "Rem ngton's
Phar naceufiVdal Metaliapretease IMibitergi t i on (Mack 20Publ i shing Conpany, 1995).

The cmowﬁq@; E&O% té%h@ nﬁé)a%lgfor,d Iivati ves as herein defined of the

i nvention mnistered orally. Oral adm nistration may involve

swal | owl ngkviigo1T-Battydrorystemid deldydrogenasd imbilg@st r oi ntestinal tract, and/or
buccal , lingual, or 25sublingual adm nistration by which the conmpound
enters thesegl Q%@Ib'ﬁ??‘@&%@WF'@'&F‘PWS'WHW@%,WF\@@ or sequential use inthe

treatment of endometriosis or uterine fibroids.

15  The compounds of the invention may have the advantage that they are more
potent, have a longer duration of action, have a broader range of activity, are
more stable, have fewer side effects or are more selective, or have other more

useful properties than the compounds of the art.

20  Thus the invention provides:
(i) a compound of formula () or a pharmaceutically acceptable salt,
solvate (including hydrate), or prodrug thereof, as herein defined;
(i) a process for the preparation of a compound of formula (I) or a
pharmaceutically acceptable salt, solvate (including hydrate), or
25 prodrug thereof as herein defined ;
(i)  a pharmaceutical formulation including a compound of formula (I) or
a pharmaceutically acceptable salt, solvate (including hydrate), or
prodrug thereof as herein defined, together with a pharmaceutically
acceptable excipient, diluent or carrier;
30 (iv) a compound of formula (l) or a pharmaceutically acceptable salt,
solvate (including hydrate), or prodrug thereof as herein defined or

composition thereof, for use as a medicament;



Forrmul ati ons suitable for oral adm nistration include solid, sem-solid and
| iquid systens such as tablets; soft or hard capsules containing nmulti- or
nano- 30 warpiosbmbes, |iquids, or powders; |ozenges (i RCITOB2009054038
liquid-filled); chews; gels; fast disy¥ersing dosage forns; fil s; ovuI es;

T T TR A e a0
Such fornul ati Onssd%fet{%cﬁlﬂiﬂq)ﬁ To? 'pF@drﬁg'tHe%?%s%er@ﬁ%fﬁ%&sﬂé |-es

(mede, for exanple, fromgela hydr oxypr opyl nmet hyl ce ose) and

typi cal ly conpri suseaag ar megicanfient fekabtrrmltre,atmantet)f aedibanger whpoh weaug| ene

gl ycol, propylen | cel | ul or a suitable oil, and one or
nore enul si fyi ngeofg@?flfﬁo%PfPQ?SQ%%’b%F&ﬁ Soraédgﬂ%”'srﬂ quid for mul at i ons may
al so be preganed ab)éoh’fﬂ)@uhéc@mﬁirhm% '(lyrbroé chaFPlacdutiély gecippifte ddi0m a

sachet. The conpounds of formula (1) or derivatives as herein defi ned of
the invention 10 seiyatel(sslusing Sydrate), oasrodiugsibereaifs hersin dedned €gr at i ng

Patonts, 11(6) . guidsafoit ABREK S67 sk TPFERUS AHntgt 8y BBES e or s,
dependi ng on doseibrbide Qéuamymyataﬁkmem@rrfhragm laden@hyodist priddarpeagdt % of

the dosage form nore typically fromb5 vvelg % 15 to 60 weight % of the
dosage form In &p¢rndary dysmesoraga trglvding §wnerins yofc gxerarguaia,

di si nfegrant. ﬁéxu f 'cﬂrBFl%g{CI u%akQ%'r‘éﬂF‘orﬁ ﬂgb,ﬁﬂﬂc z%ﬁrsfyﬂd%rﬁéo' ate,

sodi um car boxyrre ose rboxyme ose
croscar el | qsi) SCEZII (xmmpoumtpam don¢yi) pahgre annydlsedasi;e;iooe disetderl is

cellul ose, mcrocrystall.ine cellulose, bstltuted
hydr oxypropyl cel9 OFEIriosig aé‘tdéqréﬁer“?ﬁgé@m% 'ﬁ'P %)rch and sodi um

al gi nat e. Gy althy, ubeorizi drRsLARe d’l“i‘drnmtﬁﬁ br PRbAmABkERaI0 to 25

wei ght % preferably from5 weight %to % of the dosage torm
Bi nders are generaﬂceptal&k@éattosolwam {incloningi hydrate)l ioriprediug theradi as

fornu tion. ui tabl.e.bi nders inc Crys aIIine e | | ul gse,

gel at 1. sugar s, THEPOerRIMEh Y oro/RBRS AR, Hptelaldr” ik il e s

pol yvi nyl pyrrol i das@icaiergsbatthai Festnsdrar 6N .endbeHeRdS 0@Yér.rf‘e€'fub|atb.@§e and
hydr oxypr opyl methyl cel | ul ose. Tabl ets may al so contain diluents, such as

| act ose ( nonohydr(Ei@nyamats), aensdrhagim OS@WW&WSB%EG@W&V ke),
R e O e e
chronic pelvic pain) or chronic pelvic pain syndrome;
20 (ix) use as in (viii)) where the disease or disorder is endometriosis
and/or uterine fibroids (leiomyomata);

(x) a method of treatment of a mammal to treat endometriosis, uterine
fibroids (leiomyomata), menorrhagia, adenomyosis, primary and
secondary dysmenorrhoea (including symptoms of dyspareunia,

25 dyschexia and chronic pelvic pain) or chronic pelvic pain syndrome
including treating said mammal with an effective amount of
compound of formula (I) or a pharmaceutically acceptable salt,
solvate (including hydrate), or prodrug thereof as herein defined or
composition thereof;

30 (xi) a method as in (x) where the disease or disorder is endometriosis
and/or uterine fibroids (leiomyomata);

(xii) a compound of the formula (ll1), (1V), (V), (VI) or (VII);

(xiii) a combination as described herein;



WO 2010/ 032200PCT/ 1B2009/ 054038 42 When present, surface active agents may
conprise fromO0.2 weight %to 5 weight % of the tablet, and glidants may
conpri se woamo32owei ght %to 1 weight % of the tabl et. PETAB2009/854838 0
general ly contain |ubricants such as 4¥agnesi um st ear ate, calcium stearate,

zinc stearate, sodium stearyl rate m Xt of magnesi um st earate
with sodi um®dir\A RSW&‘S aI_trubsrq ‘@iﬁt@"@%ﬂ@ @’é’gf fBAPEPS25 wei ght
%to 10 wei ght %m@rheaer@#olweérn%nto éomerr%fﬁbn%therﬁpvaln&arme@réretla,e tabl et.

10 Gt her possible Ingredients include anti-oxidants,” col ourants, flavouring
agent s, preser vatphasmagadtita sosypostionngubsgfentially @(éemrdneyi hetbiret s cont ai n
up to about 80% drug, from about 10 weight %to 15 about 90 wei ght %

bi nder, from about 0 weight %to about 85 weight %diluent, from about 2

wei ghts % ttha@besteclPopieRlerioh will HeeasHitbnt PHY the @mimgout 0. 25 weight %to
about 10 wei ght % ubricant. Tablet blends may be conpressed directly or by

roller to formtabl ets. Tablet 20 blends or portions of blends may

al ternat| %rérﬁ/f ‘i’aé‘éfn&ou%% of rémﬂf‘éngp %F’%Vilv?E §Qs anEHetreFrPﬁ'gﬁ?éoe%rt &

extruded ore tin ormu ion-may nprise one or nore

| ayers annhveayorbanlr:betaednmetere@ @@tai‘fbrrriuiatimyin erseecrbaore m\nmr@nd ét gdre 25The
f or nul atl on of tablets is discussed in "Pharnaceutical Dosage Forns:

Tabl et s" pk}@rmaqeutuﬁ,allm aqqeé)é@b'ﬁa@%%w&nts g&‘é‘?ﬂ“ﬁﬁno( NERTEBNS. De r tef@w Yor Kk,
1980 t |
)10 'ﬁ%gﬁ‘?@r{te iQr %IfseP eift’ %o lﬁ@’s&‘?dvé] ' iﬁgr%dee‘ﬁtt edt r; #hahe 1R

wat er - swe thin osage forns rapi di ssol Vi ng or
nmucoadhescompandd @) af yipe am!éryromn"ﬁme seoa:ec«nfnqmmjprenbwm to alby e eXxtent

o humect afepoRd BNaaFioes surt 2 e apric-La maRe et Fiskefos t?w%eerﬁec? ot Vet
Vi scosi tYtH@éikcfrpﬂeﬁﬂoﬁQSIrﬂﬁorlrﬂﬂQn&sPéHrM?r%nd PREtGRIBORRHGSa kg _formul ation
may perform nore than one function. ~WD 2010/ 032200PCT/ 1B 009/ 054038 43
15 Pharmaceutical compositions suitable for the delivery of the compounds of
formula () or derivatives as herein defined of the present invention and
methods for their preparation will be readily apparent to those skilled in the
art. Such compositions and methods for their preparation may be found, for
example, in “Remington’s Pharmaceutical Sciences”, 19th Edition (Mack
20  Publishing Company, 1995).

The compounds of formula (1) or derivatives as herein defined of the invention
may be administered orally. Oral administration may involve swallowing, so
that the compound enters the gastrointestinal tract, and/or buccal, lingual, or

25 sublingual administration by which the compound enters the blood stream
directly from the mouth.

Formulations suitable for oral administration include solid, semi-solid and
liquid systems such as tablets; soft or hard capsules containing multi- or nano-

30 particulates, liquids, or powders; lozenges (including liquid-filled); chews; gels;
fast dispersing dosage forms; films; ovules; sprays; and buccal/mucoadhesive
patches.



The filmform ng pol ymer may be selected fromnatural polysaccharides,
proteins, or synthetic hydrocolloids and is typically present in the range
0.01 to 9SOweiogi3e200g nore typically in the range 30 to 80TuB209MD54988 5C her
possi bl e ingredients include anti-oxi4dants, colorants, flavourings and

e N T I L A S
anti -f Oa”Td}Hnﬂﬁﬁ&?]sZ | é 3plABYEd %@Gflllfe?@ﬁrﬁsaﬁ%f'%d gﬁ%%ﬁas %Hé;dé ”f%r' n

accordance wt vention are typically prepared by evaporative drying
of thin aguavpt, ffnolnmgeka@atcmwydmwpaomémleml@lIbmﬂe) dgddypipaityt camppia@er . Thi s

may be done in a in ven or tunne i cal a onbln d cop ter dryer,
o byt 1 o8 tle A AR iR 388, inay fhiiRe oo Prasb e e

adm nistr ﬁfétMﬂc&ﬁMoé@ drog @Ulltzi’éléd)llt anBeridBE /e %rﬁmgr‘fﬁhg '"Q@‘éhfé Qﬁ'd/'b?' ease.
Modi fied rel ease fornul ations include del ayed-, sustal ned-, pul sed-,

cont rol | efuspendifg egeats fiayichiareeu IﬁéﬂOé@s@ay%iStoabe@drﬁr@@lrfﬂ ég/ te ease
pat ot o' SrsbibABrAsRE 2 e SR & Case t echnol ogies such

as hi gh energy dispersions and osnotic and coated particles are to be found

in "Pharmaceuti cal Technolna[g On-1ine", 25( Z)h 1-14, by Vernma et al (2001).
The use of NeIOMRRAYNGSATHer Ai(Dws destyakves s ﬁé@'@&@é‘”?@ o & VBBHOM n WO

007 35708. ér b oY PORsRhis EBT%%&'&AsﬂEegﬂﬁﬂh ?J sHge fﬁ?nég?% % dQ def I ned

of the inverition may So be a tered directl stream
into rrusctkmsea‘tescnbedamExpeﬂr(hqahlomlrlgél'merauemtablPetenmmﬂ f60r OpuO861 by al
adm ni stration icp bud ¢ bravenous, intraarterial, intraperitoneal,

i ntr at hecal@"g;j &t é ?? @ tar, 30 intraurethral, intrasternal,

| ntracranig} tad|8f Bgé'%{fé?%rﬁffs depleh@m oM ddlse2 thb éfg%CHfa?f”rﬁQHé upsﬁ‘bltna’P' e

devices for parenteral admnistration incl ude ne i ncl udi ng
m cr oneedWe)ghtr%é@twrwelghéé/dbétﬁe desagd &rrtmrreo@wtyploaﬂlus‘tcnm S welghit Jues. WO

aquoolis <B1 GO i A edipeagte B dp it 6 terirde Tadb RS BrbRui) o at s

and buff e&bﬁfﬁlﬁ@heatﬁntég@fﬂterﬁféémd@s of I@ih’élﬁfegfrbﬂ't% #dlad8)sodnurh, stkech some
applications, they may be nore suitably fornul ated as a steril e non-aqueous

sol ution ghycalate, sndied gasbaxymely! gelidose, Galeim ataoxMathyl cellylaseabl e
Ve 2 SURCA G SR HAGAR, PRl Ry FoINGHRARAL RNl g et er o)

formul ati ons "undér sterie’conditions, |sat|on my

readi |y beieeooygtallFleedelisiong, Biv%tdallkgll ghtae“tmat@@mydmb(ypamwmquams\eel | known
to those skilled in the art. 10 The solubility of conFounds of formula (1)
or def§ vabiare FH@%'@F'@ISﬁdc?é@"Cheﬂi‘%%%umna|9H@t%r seaerl %H‘%f“%ﬁ%ﬁ@t”ér al

S0l ut | o iPoBrisBHARAeR Y015 $8MAbNERRTREIrALS B halde%

t echni ques, suc i ncorporation o s brii anci n agen S.
20 weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation.

25 Suitable binders include microcrystalline cellulose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised  starch, hydroxypropyl cellulose and hydroxypropyl
methylcellulose. Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,

30 xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and
dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium
lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide and talc.



15 Formul ations for parenteral admi nistration may be fornul ated to be

i mredi ate and/or nodified release. Mddified release fornul ations include
del ayed- ,weustoizem®d- , pul sed-, controlled-, targeted an@CpABOKNTMLIE

rel ease. Thus conpounds of the invent42on may be fornulated as a suspension

or as a sglid, 20 s olid, orthlxotroplcllqwdfradmm |onas
an i npl anVREHRIRRE TW?%?%QC%%?Q?BBS F@ye%@f@p'fﬁetfrﬁé“ fe:to"Z»p

Exanpl es ghigio dah@UWadidioBdi Grdatle kY GorfHess 6&?0%@@&&%% 130| i ds
and suspens%ﬁs conpri Sal ng d rug§II | oaded p%l yﬁm}- acrtl c-coglytolic)acid
(PGLA) ni weighplieoéthe @BRHe conpounds of fornmula (1) or derivatives as
herein defined of the invention may al so be adm nistered topically,
(intra)dermally, or transdermally to the skin or nucosa. Typical

formul st i gapletPraltdi gemerapPseontar! Udericeits . sithdraegehsgndlimoRtears®, ut i ons,
creans, ointnents, dusting powders, dressings, foans, filmns, skin pat ches,
waf ers, |ﬁ@|lcalm§te§iﬂiﬁgé§10 stegraie, S@dm@éga%duwr&i%mléﬁuﬁﬁ% of

Li posones | | ud I

m ner al We%éiﬁ%d?%ﬁﬁ%%ﬁym%mﬂjlr{]g%esflr oﬁgbat%ﬁ gﬁy@e'(rgé)rﬂg %eor]\/&?éﬁ%yl ene
gl ycol andormpﬂsalﬂemeomalweight%rr@moaméugnt o) pasfeesisly iy 065 et gotat ed -
see, for exanp e, Pharm Sci, 88 (10), 955-958, by Finnin and Mrgan

(Cct ober %gttﬁ!;ght @mtbéﬁbleézzoomw 1B2009/ 054038 45 Ot her means of topi cal
admi nj (?s]t ration include delivery by el ectroporation, iontophoresis,
phonophoresi s, sonophoresis and m croneedl e or needle-free (e.g.

Powder j ecOtié¢r idssjtie indvedients inciudieestti-axidastsFooloutaatts diavotiong agentsal

adm ni strati on\é%avy be for{ml atEd to b i mredi at e and/ or nodified rel ease.
Modi fi ed PEISERGIVES ARG 1gBte 'HSIech?é‘ el ayed-, sustained-, pul sed-,
controlled-, targeted and programred rel ease. 10The conpounds of formula
(I') or derivatives as herein defined of the invention can al so be

admi ni st eFeemptary dablstd tontain bp to refhmiu& 806m drug, franalabput i Ot Wweighd ntef a dry
powde | one Hr e, f or | end, W,

et ok 8bOT of' FSny R Fndhe: OB a8l & HBHE v R Fuslt a8 widint s "

phosphol i gijigént, Waeéupbmbm elid abelit WlNélglﬁ)tn%adl@rrﬁe@@meénd Mopher, as
an 15 aerosol roma pressurised container, punp, spray, atom ser

(pr ef er abRPowD. §5d¥ﬁ|§@r%d§|aﬁ>@uéﬂ@MQIMy%r|bGWﬁJIh cs to produce a fine mist),
or nebuliser, with or without the use of a suitable propellant, such as
1,1,1, 2- tetrafl uoroethane or 1,1,1, 2,3, 3, 3- hept af | uor opr opane, or as nasal

drops. FoTabkt bisrasahayde, cdmgra@eadei‘rekfﬂy ot bypolieetoforndabieesi Vebiegent , for
exarrpl e 20chi tosan or cyclodextrin. The pressurjsed container, punp,
spr ay20 at Blanggr or oporHeRg| Pfsé%'e'ﬂ%trﬁﬁhsa%eré‘ét'm'yoﬁeoWeE‘us‘ﬂfé/n,s iBnMSHt-t he

CO”DOU”d(g}aﬁ’mattQa 'rﬁ'é/ﬁfz%dtrgibaqeﬁ%'rséﬂggd%&}rbg@?gﬂ'ameﬁ %”@Sho AP oS

et hanol , a suitable a native agen i spersi I'i sing,
or ext endfong]uﬂaloasasreay)fcamprlsae:tonfe oranmrep&dyeant 4rsJ m@maysbéveoatedndran

optional surfactant, such as_sor Di atn trioleate, oleic acid, or an
ol i gol act HRC e, it May even be encapsula

25  The formulation of tablets is discussed in “Pharmaceutical Dosage Forms:
Tablets”, Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker, New York,
1980).

Consumable oral films are typically pliable water-soluble or water-swellable
thin film dosage forms which may be rapidly dissolving or mucoadhesive and

30 typically comprise a compound of formula (1) or derivative as herein defined, a
film-forming polymer, a binder, a solvent, a humectant, a plasticiser, a
stabiliser or emulsifier, a viscosity-modifying agent and a solvent. Some

components of the formulation may perform more than one function.



Prior to use in a dry powder or suspension fornulation, the drug product is
30 mcronised to a size suitable for delivery by inhalation (typically |ess
than 5 mwoanr)3220hi s may be achi eved by any appropri at @CTARI0N04038)

nmet hod, such as spiral jet mlling, f4uid bed jet mlling, supercritical

Spray 0ryT Ag. IBIOSDIRS GRHIDBPERY BP0 R 5o RIAL AOOE ACRE SFor
exanpl e, BF&@hgebraéWTh&" ic W 69&)’6?698?48 r@fyltbl}’dé:—ﬁg rdré’éé?ﬁ% thé)}dr@%ed 8139d

cartridges for use in an inhaler or insuf l'ated to

cont ai n a9Povaight %i maoé typiealyonpbenengs 30 e 80 weigint %n a suitable powder
base such as | actose or starch and a perfornance nDdifier such as
/-1eucine, 5 mannitol, or nagnesium stearate. The | actose may be anhydrous

or i n 4 heORENbOSsiblReinEREGIBIES MctudPBATIRHMMs! BSlotAttsenavadriags a4 t abl e

exci pi ents include dextran, glucose, nualtose, sorbitol, xylitol, fructose,
sucrose afilvayrenhaneses, preseryaiivemisalivay atinaiatiog ageats, 6aoking ageets, n an

at om ser [ ain from
1 pg to B0 RyNE RECRRNAL SR 8 el R, SR oBats' v TbPniiF 4k he

act uat i onsygactamtsamd wedternfaskmglagdntso 100 pL. A typical fornulation nmay
conprise a conpound of fornula (I) or derivative as herein defined,

propyl ene gI ycol, sterile wat er 15et hanol and sodium chloride. Alternative

| i | d
>0 Ve[t HitheinTkoRSgiResh Bid patbrbrramybeaty ghuesleohuipLisnalger of an

sweet ener dryirsgiohthars aqaeomh\saflirms ooatedawtiara peeslabliemackh@smmcaddledap@ t hose
formul ati EBS of the invention .intended R{I ed/ i ntranasal

adri ni st r J1OMaYHE BRRINEA PHHBSIHEN AR TS| B6 8| CORRNGISEIAET on may
be formul apy%(pl Sro0\PRebIBTBE; ,ﬁlgr @gé{ﬁd}ﬁm dified rel ease using, for exanple,

PGLA. Modified rel ease fornulations | cI ude del ayed-, sustained-, pul sed-,
control l ed-, targeted and programed rel ease. The conpounds of forrrul a (1)

or de va as hrel def d.of, the invention e .adm ni

oF o1 v2LpH ToADRO . R BBl I, KV IR OB o) essar y,
or enerra aﬁ@@&nbutﬂéﬁ rél8age ! MU ifienele&PRAR UIBfiEnH ASQudB el N pEdOUS
alternatives may be used as a[)proprl ate. Fornulations for rectal/vaginal

admi ni st r a¢stainegmypuised-ocanireliesd, tesgaied iangaaparasnmed/releagddi fi ed rel ease.
Modi fied rel ease fornul ati ons include del ayed-, sustained-, pul sed-,
controlled-, targeted and progranmed rel ease. WO

2010/ 032280ReDIelidATRYOIeE: fb?m'[fh@tlmmuné$)u®;bo§é§ ouiha ibvEntion desi vat i ves
as herein defined of the i nvention e conbi ned with sol ubl e

macr offdl e€@parbeatntyad atent Nasd é@@l,%@l‘éxtqﬂ@”érﬁ Qffier Bliteblgerelease ves
et £oL o IsIAISEIY SOEn gl SR8 DU AR KBRS ol Agfdply EPleBOY
st abi | i t ypédiclassareito nfpuofl it liRhafroaesitai daelthotoge Omofineld@b(R)st &t i on.
by Verma et al (2001). The use of chewing gum to achieve controlled release
is described in WO 00/35298.
25
The compounds of formula (1) or derivatives as herein defined of the invention
may also be administered directly into the blood stream, into muscle, or into
an internal organ. Suitable means for parenteral administration include
intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular,
30 intraurethral, intrasternal, intracranial, intramuscular, intrasynovial and
subcutaneous. Suitable devices for parenteral administration include needle
(including microneedle) injectors, needle-free injectors and infusion

techniques.



The conpounds of fornula (I) or derivatives as herein defined of the

i nvention may al so be adm nistered vaginally via a vaginal ring. Exanples
of for mulwOi20rg3efoovagi nal ring are described in US 5, 9P2TABAN9/1B038

6, 126, 958; and 10 US 6, 125,850. Use of4 the vaginal ring is tined to the
cycle to i ch tqe conPound i s beigg adninistereg, in Lﬂgin a_ 28-day

cycl e. HotwdlhteralfopgnIaiions g, R aly A §QsoRIUBPNS NEHER MPEFPB@IBf “ti me.
For exanphkgei i [ i j bR, 100 pl ace
For thr c6 R Pl 2 oA Rles B8 TR B B Al (e b e
renoved apH ofefioss3do@)r but, Tios soBné appbvatignsedicy mayehe NMorg suitabby
inserted and rn for the next consecutive three e t hen renmoved for the
next " ens EEAREE AR S sl AoRra e UL phas & e TubT oohe BRRY Han be
repl aced weskhitidrPivith B fetabrNsEsidlel S(RhVRedsrilef plioyerdirdy watereek wi thout the
ring during nmenses. Reginens including | onger and shorter cycles are also
envi saged. 20 Drug-cycl odextrin conpl exes, for exanple, are found to be
general ly | far: f - i i i tes.. Both

Pncl usi on TR G BlieMaT nit R RHG b ER AR S o bl BBap RS e
direct cosrdmypdt] by Iybpiiligdtondr mgy tdHlilgybe ogdesdmplishesly ubimgu Seshdasd an
auxiliary additive, 1.e, as a 25 carrier, diluent, or solubiliser. Mst
comonl y Qﬁéﬂna%ﬂﬂﬁﬁb§@hﬁﬂﬂﬁé§€§|@M%Mhﬁﬁ%&s?Sb@?QJngﬁﬂa@anna-cyclodextrins,
exanp%gs of which may be found in International Patent Applications Nos. WO
91/11172, WO 94/02518 and WD 98/55148. 30l nasnmuch as it may desirable to
admi ni st efhea soullityadi oompbuads iof otountao(ihds defrivatiees @l hegrefrodetihed pur pose

ft ti : ticular. di jtion, jt.i ithin th f
Che pr eseHbed VR EHBENEN G g7 ora) o0 pae FRaL hE LRSS BNE FBRGT ot
| east Oneaﬁbgﬁ(@ﬂ&@ f6ANLIRILIBH BcRRMHRRYNGLEH afsoﬂh@héo%ra%n(?ﬁrs'o‘f’l%iliﬂﬁ as

herein defin I'n accordance wth the i1 nvention,
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skin or mucosa. Typical formulations for this purpose include gels, hydrogels,
lotions, solutions, creams, ointments, dusting powders, dressings, foams,
films, skin patches, wafers, implants, sponges, fibres, bandages and
30 microemulsions. Liposomes may also be used. Typical carriers include
alcohol, water, mineral oil, liquid petrolatum, white petrolatum, glycerin,
polyethylene glycol and propylene glycol. Penetration enhancers may be
incorporated - see, for example, J Pharm Sci, 88 (10), 955-958, by Finnin and
Morgan (October 1999).



25 These dosages are based on an average human subject having a wei ght of
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The pressurised container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of the compound(s) of the invention comprising, for
example, ethanol, aqueous ethanol, or a suitable alternative agent for

25  dispersing, solubilising, or extending release of the active, a propellant(s) as
solvent and an optional surfactant, such as sorbitan trioleate, oleic acid, or an
oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is

30 micronised to a size suitable for delivery by inhalation (typically less than 5
microns). This may be achieved by any appropriate comminuting method,
such as spiral jet milling, fluid bed jet milling, supercritical fluid processing to
form nanoparticles, high pressure homogenisation, or spray drying.
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pr ogegt er @ane og ne f.ar ni sts gndagen expression i s
[ nducgqj [ % TigEa@él I g&gﬁgﬂi sforrrﬁmﬁﬁglfoﬁed?cgr; g%%rpo@nd%%o%@?@?ﬁgwﬁ
ant agoni selectrabydrodynaniics tcheroglose recén@migtrroge sbataméoany agmP8tmacti vity

is al so observed as an ipduction of AP activity., K By running the assay in
tuo f or maPbie:ERMBGUHH 8h G BYBRET pa) SCUAHAR SR IES HEHIA R umBraY

ant agoni s{,gpy AGAN §L %o 10011 .2A t?%igﬁg %‘rr%y}%?tiioggﬂﬁi/ %bﬁfp_?l_iﬁ@é BofbdBAd of

agoni st/ antagoni st " activity can ‘i denti e equi pnent required
to grow TirDubel(l)somderipatieram hereipdefoed epronyle3ts gtiwokdstarieavedsr, ar e
032200PCT/ 1B20Q9/ 054038 51
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DART Ti pshuitablesfampurs, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the
invention intended for inhaled/intranasal administration.
20
Formulations for inhaled/intranasal administration may be formulated to be
immediate and/or modified release using, for example, PGLA. Modified
release formulations include delayed-, sustained-, pulsed-, controlled-,
targeted and programmed release.
25
The compounds of formula (1) or derivatives as herein defined of the invention
may be administered rectally or vaginally, for example, in the form of a
suppository, pessary, or enema. Cocoa butter is a traditional suppository
base, but various alternatives may be used as appropriate.
30
Formulations for rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release formulations include

delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.



LJL Analyst: 10 Multidrop: wth sterile headThe rnol absystens Cedex: AS20

cell counterlnnovatis General Lab equipnent: Pipettes ranging from?2 ilL
to 5000 iwbD208/B20mL and 15 nlL centrifuge tubes C ass PCTIIBIOMAF403d ow hood
-80 C freezer The materials requ47r ed to grow T47D cells and perform

t he progesterone-20i ndyced AP assa out | i ned 1. R t
Suppl | oF - EhE SRS BR SIS AB X RS UTHEP JoEn OB LAl EVRREST can
tissue cubddyrige ESﬂn'b?rﬁéd \Q/ﬂﬁ so'ﬂEBIQ rﬁéd%o?é&ﬂa%ﬁt’utué@rr %uéﬁ%sfwﬂfédwtrm
sul phoxi de (DMSO) Sigma D2650 Dul becco' s nodi Eagle's Medi um G bco

21969- and suitable derivatives thereof or polyethylene glycol-containing polymers, in
order to improve their solubility, dissolution rate, taste-masking, bioavailability
5 and/or stability for use in any of the aforementioned modes of administration.

The compounds of formula (1) or derivatives as herein defined of the invention
may also be administered vaginally via a vaginal ring. Examples of
formulations of vaginal ring are described in US 5,972,372; US 6,126,958; and
10 US 6,125,850. Use of the vaginal ring is timed to the cycle to which the
compound is being administered, including a 28-day cycle. However, it can
be inserted for a longer or shorter period of time. For example, the ring can
be inserted into the vagina to remain in place for three consecutive weeks.
During the fourth week, the vaginal ring is removed and menses occurs. The
15 following week, a new ring can be inserted and worn for the next consecutive
three weeks then removed for the next menses to occur. In an alternative
regimen, the vaginal ring can be replaced weekly for three consecutive weeks,
followed by a week without the ring during menses. Regimens including
longer and shorter cycles are also envisaged.
20
Drug-cyclodextrin complexes, for example, are found to be generally useful for
most dosage forms and administration routes. Both inclusion and non-
inclusion complexes may be used. As an alternative to direct complexation
with the drug, the cyclodextrin may be used as an auxiliary additive, i.e. as a
25  carrier, diluent, or solubiliser. Most commonly used for these purposes are
alpha-, beta- and gamma-cyclodextrins, examples of which may be found in
International Patent Applications Nos. WO 91/11172, WO 94/02518 and WO
98/55148.

30 Inasmuch as it may desirable to administer a combination of active
compounds, for example, for the purpose of treating a particular disease or
condition, it is within the scope of the present invention that two or more
pharmaceutical compositions, at least one of which contains a compound of

formula (l) or derivative as herein defined in accordance with the invention,
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may conveniently be combined in the form of a kit suitable for
coadministration of the compositions.

Thus the kit of the invention comprises two or more separate pharmaceutical
compositions, at least one of which contains a compound of formula (l) or
derivative as herein defined in accordance with the invention, and means for
separately retaining said compositions, such as a container, divided bottle, or
divided foil packet. An example of such a kit is the familiar blister pack used

for the packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different
dosage forms, for example, oral and parenteral, for administering the separate
compositions at different dosage intervals, or for titrating the separate
compositions against one another. To assist compliance, the kit typically
comprises directions for administration and may be provided with a so-called

memory aid.

For administration to human patients, the total daily dose of the compound of
formula (l) or derivative as herein defined of the invention is typically in the
range <1 mg to 1000 mg depending, of course, on the mode of administration.
For example, oral administration may require a total daily dose of from <1 mg
to 1000 mg, while an intravenous dose may only require from <1 mg to 500
mg. The total daily dose may be administered in single or divided doses and
may, at the physician’s discretion, fall outside of the typical range given

herein.

These dosages are based on an average human subject having a weight of
about 60 kg to 70 kg. The physician will readily be able to determine doses
for subjects whose weight falls outside this range, such as infants and the
elderly.

The terms "treating”, "treat", or "treatment" as used herein are intended to
embrace both prevention and control i.e., prophylactic, palliative and curative
treatment of the indicated conditions.

200 nmM
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As used herein, the terms "treating" and "to treat", mean to alleviate
symptoms, eliminate the causation either on a temporary or permanent basis,
or to prevent or slow the appearance of symptoms. The term "treatment"
includes alleviation, elimination of causation (either on a temporary or
5 permanent basis) of, or prevention of symptoms and disorders associated with
endometriosis and/or uterine leiomyoma. The treatment may be a pre-

treatment as well as a treatment at the on-set of symptoms.

The compounds of the present invention should be useful for the treatment of
10  gynaecological symptoms of painful menstruation (dysmenorrhoea), painful
intercourse (dyspareunia), painful defaecation (dyzchexia) or micturition
(dysuria) provoked by menstruation, chronic pelvic pain (constant or cyclic
painful symptoms present for more than six months), excessive menstrual
blood loss (menorrhagia), frequent periods (polymenorrhagia) or infrequent or
15 irregular periods (oligoamenorrhoea or amenorrhoea) either occurring in the
absence of specific pathology (dysfunctional uterine bleeding and/or primary
dysmenorrhoea), or in association with endometriosis, adenomyosis,

polycystic ovarian syndrome, or uterine fibroids (leiomyomata).

20 Itis intended that the term treatment encompasses not only the management
of the pain symptoms associated with the abovementioned conditions, but
also modification of the disease progression itself, i.e. a clinically meaningful
benefit to the patients is achieved. Modification of disease progression may
result in reduction or elimination of pain. More preferably, modification of

25 disease progression may result in reduction or elimination of pain, and
prolonged intervals to symptom onset. Even more preferably, modification of
disease progression may result in reduction or elimination of pain, prolonged
intervals to symptom onset, and reduction in the need for surgery. Most
preferably, modification of disease progression may result in reduction or

30 elimination of pain, prolonged intervals to symptom onset, a reduction in the
need of surgery, and preserved and/or improved fertility.

The compounds of formula (l) or derivatives as herein defined of the present
invention may be tested in the screens set out below:
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(2002). New progesterone receptor antagonists: 3,3-disubstituted-5-

10  aryloxindoles. Bioorg Med Chem Lett 12, 3487-3490; Zhang et al., (2002a).

6-Aryl-1,4-dihydro-benzo d 1,3 oxazin- 2-ones: a novel class of potent,

selective, and orally active nonsteroidal progesterone receptor antagonists.

Journal of Medicinal Chemistry 45, 4379-4382; Zhang et al., (2003). Novel 6-

aryl-1,4-dihydrobenzo d oxazine-2-thiones as potent, selective, and orally

15 active nonsteroidal progesterone receptor agonists. Bioorganic & Medicinal

Chemistry Letters 713, 1313-1316; Zhang et al., (2002b). Potent nonsteroidal

progesterone receptor agonists: synthesis and SAR study of 6-aryl

benzoxazines. Bioorganic & Medicinal Chemistry Letters 12, 787-790; Zhang,

Z. et al., (2000). In vitro characterization of trimegestone: a new potent and

20  selective progestin. Steroids 65, 637-643.}. In the presence of progesterone

or progesterone receptor agonists endogenous AP expression is induced in

T47D cells and is inhibited by compounds possessing PR antagonistic activity.

In the absence of progesterone any agonist activity is also observed as an

induction of AP activity. By running the assay in two formats (+/-

25  progesterone (P4)), compounds behaving as PR antagonists, agonists, partial

agonists or modulators with mixed agonist/antagonist activity can be
identified.

The equipment required to grow T47D cells and perform the progesterone-

30 induced AP assay are outlined below.

Equipment List

« Plates:
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The materials required to grow T47D cells and perform the progesterone-

20  induced AP assay are outlined in Table 1.

Reagent Supplier Catalogu
e number
T47D human mammary carcinoma | American tissue culture | HTB-133
cells collections;
http://www.atcc.org/
Dimethyl sulphoxide (DMSO) Sigma D2650
Dulbecco's modified Eagle's Medium | Gibco 21969-
(DMEM) 035
DMEM without phenol red Gibco 31053-
028
L-Glutamine, 200 mM Gibco
Charcoal stripped foetal calf serum | Globepharm HYC-001-
(CS-FCS) 325B (lot.
APD2114
6)
Phosphate buffered saline (PBS) Gibco 14190-

094

pl ate -
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Growth medium: DMEM + Red (21969-035)
50 mL FCS (10%)
6 mL Glutamine (2 mM)

Assay medium: DMEM — Red (31053-028)
25 mL Charcoal Stripped FCS (5%)
6 mL Glutamine (2 mM)

Briefly, T47D cells are grown by propagating in DMEM with phenol red + 10%
FCS + 2 mM Glutamine at 37 °C/5% CO,. At 70-80% confluence, the media
is exchanged for phenol red free DMEM + 5% CS-FCS (Assay media). Cells
are incubated overnight in assay media then harvested and frozen in assay
media containing 10% DMSO at 1.5e7 cells/mL in 2 mL aliquots using a
Planer and immediately stored in liquid nitrogen. Vials are removed from
liquid nitrogen storage and immediately thawed in a water bath at 37 °C. The
cell suspension is added dropwise to 20 mL of assay media, then the tube
centrifuged at 1000 rpm for 4 minutes, the supernatant is discarded and the
pellet re-suspended in 20 mL assay media. T47D cells are then plated at 8750
cells/well in 35 pL assay media in sufficient white solid 384 well TC plates for
the assay. For the agonist format assay a further 10 yL of assay media is
added to each well. These plates are then cultured for 3-6 hours at 37 °C/5%
CO; before compound addition.

Preparation of test substances

Test substances are prepared by in 100% DMSO, half log concentrations from
4 mM in 384 well plates 5 pL / well (referred to here as ‘grandmother
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rn on
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| uni nescealiquats@ht2d °C.15I n the agonist format, signoid fitting of the
results expressed as al kali ne phosphatase i nduction (% of maxi nal

progest ergne_response) by the test substances is achieved and an EC50 is
det ern%neg.”—?flﬂi t he antagoni st format, rh@&&ﬂi are expressed as al kal i ne

phosphat apgg pip dX%, FMGrdpic FNge €St PRYTPOEMIDRARD 2. 05HPIUSnkGt £7g7 ned 20 %

i nhi bition The nean mninumis cal cul ated and subtracted fromall other
readi ngs The nmean maxi numis cal cul ated and % inhibition calculated i.e.

readi ng/ X 6 400 ifAoE IR LR RobBLy &8st 085 [ Bivel’dt BIN&' &' - Aded to a 384
well plate — this will be the ‘mother plate’. _Add 45 pL well buffer to
10  grandmother plate using the multidrop (= 400 uM 10% DMSO dilution). Mixed
and spun to remove air bubbles.
20 uL is taken from the grandmother plate (400 uM 10% DMSO) and
added to the mother plate (=100 uM 2.5% DMSO). Mixed and spun to

remove air bubbles
15



25 The EC50 value is defined as the drug concentration required to produce
a 50% i nduction of AP activity conpared with 5 nM progesterone al one. Test
subst ancesowntomn3taebl agoni sm achi eve 100% of the respon®eTaB20ps/0ye3s er one
whereas partial agonists induce AP ac#4ivity to a |level which is sub-nmaxi nal
i nduced by pragesterone. In the antagonist format, the |C50
gharation.of Max/\V concentration required to produce a 50%
inhibition of AP activity conpared with 5 nM progesterone al one. WO

2010/ 032200PCT/ 1B2009/ 054038 56 K cal cul ati on was carried out on the

resul ti nngeMamaté?al\/lim’B rayetpmep&uedmlﬂbelswfiﬁ Feajcen tubres and tiemdi 0 uhssays t he

concent rahl on of t oni st ‘rﬁgqui ned t $|Laﬁ5§ 50% of a radi ol abel | ed
ligand fr ﬁpﬁerrg Bt aBP@&S ¢ 16 soga as\ﬁ g'af& 1050. This is dependent
on thes concegm'rst Mae! ($alitl @l@aeldrﬁglétel m&gzd 27 Qﬁo@?rbﬁeﬂFﬂ@r ted to
Ki using the eng- Pruso equat 1 on bel ow. 'S an estinmaltron o e
concentrati dlMF ant agoni st at which 50% of the receptors are occupied. K =
1050 / 1 + (L/ tlon Kd = equilibriumdissociation
10const ant forgﬁégjzlin%]( %Wﬁgggg f equation used in binding assays is
often used t.0 g¢& muldiiuena K derived from 1050 for functional assays

substituting agoni st concentration (A) for L and the agoni st EO50 for Kd.
15 K=1050 / 1 + (A/ EC50) A = agoni st concentration EO50 = agoni st EO050

For t pur ; S U @ E g %E ¥! Ki values are |ess

t han 205 pM s Wi Tt H%d,léi B FRiIlEft is less than 500 nM
In a nore preef Biluedt enbodi nent, the Ki value is | ess than 50 nM The routes
bel ow, including those nenti oned in the Exanpl es and Preparations,
illustrate 0 la (1) and 25 certain
derivatives = &2t ate that the conpounds
of formula () rcﬁierlvatlves as hereln deflned of the invention, and

i nt er nedi at €s Phere , could be made by nethods ot her than those
specifically described herein, for exanple by adaptation of the nethods
descri bed her e| n, for exarg)l e by rret hods knovvn in the art. Sui tabl e gui des
to syht hesi ANAGORIS a(Chackes pattern-gn.plate map) § M RUASH JRAG

groups, etc.g1q mﬁfor

e 50 uL of 0.2 MM RU-486
e 10 mL Diluent

20 Addition of test substance to Cell plates

o The PlateMate Plus was used to add 5 L MAX/MIN to cell plates
o Then 5 L test substances are added from the mother plate(after
removing max/min PlateMate tips : columns 1 and 24)
25
See Figure 1 below.

Addition of agonist (5 nM progesterone FAC) for antagonist format only

25 nM progesterone in assay media is prepared from 100 uM stock (12.5 pL
30 progesterone / 50 mL media), from which 10 uL per well is transferred to the

assay plate using the PlateMate Plus (already containing cells & compound).

The cell plates are incubated @ 37 °C, 5% CO2 overnight (at least 16 hours).
Then:



exanpl e: " Conprehensi ve Organi c Transfornmati ons” by RC Larock, VCH

Publ i shers Inc. (1989); Advanced Organic Chem stry" by J. March, Wley

| nt er sci ewoeo(01B8HYP; "Desi gni ng Organi ¢ Synt hesi s" by SPO&ABENY/03AsseY

I nterscience WD 2010/ 032200PCT/ 1B200%/ 054038 57 (1978); "Organic Synthesis

- The Di sconnection oach” by S Warren, WIley Interscience (1982);

- Gui debook to. G2 B TREL S PREFROGALAT OdRaUBM S t b Longnan ( 1982) :
"Protective G oung, vith PEERAD G LRYE] hesi s” by TW Greene and PGM Wits, John
Wley and Sons, Inc. (1999); ‘and 5"Protecting Goups" by PJ, Kocienski,
CGeorg Thi ene Véapayt PBR4rainordtisswe updat ed versi ons of said standard

wor ks. The present_ inveption al.so epcqonpasses any one or nore of these
processes faor F%r{ﬁﬁggtrﬂ'gum&ﬁgg @ﬁ?%%| a (1) or derivatives as

her ei ns def i nedThaw in¢digsuerncult@réimeubaierl(15 Riigntesyi at es used therein. 10 In
the foll ow ng general nethods the substituents are as previously defined

for a conmpoundFegeZectrminutes)n ar -8 G eezard may hreploired dufatieast Ofeess

ot herwi se st at ﬁ/%gk(“"'“*o)utﬁggc‘%o%%[ﬁ?g?or%@a onpounds of forrmula (la) can be

prepared from cofpou [11) and formula (I11) by in situ

acyl ation in tiaawriesiesse coliure inoubatdl for Basthutésiahd asp@ydisturefrom
triethylamne (step (ii)). Typical conditions conprise using from1l to 2
mol ar equi val eR¥¥€f a conpound of formula (11), from1 to 5 20nol ar

equi vgd ent s of 4l i i E%EPTB uer r f from -
20 to 80 C. Pr ép éﬂrdg%l'@’c?rl\ld-ﬁl@g}\)g corrpﬁe?gg/\fsg} Sr?o%re ?aééﬁ?ﬂ\%%pghftjgﬁg a W
2010/ 032200PCTtHEB200RIFGH 4038

o Incubate 1 hour in foil at room temperature

o Read on LJL Analyst luminescence counter.

15 In the agonist format, sigmoid fitting of the results expressed as alkaline
phosphatase induction (% of maximal progesterone response) by the test
substances is achieved and an ECs is determined. In the antagonist format,
results are expressed as alkaline phosphatase inhibition by the test

compounds and an ICsg is determined

20
% inhibition
e The mean minimum is calculated and subtracted from all other readings
e The mean maximum is calculated and % inhibition calculated i.e. reading/X
x 100 = % response (R) and 100 - R = % inhibition
25

The ECso value is defined as the drug concentration required to produce a
50% induction of AP activity compared with 5 nM progesterone alone. Test
substances with full agonism achieve 100% of the response of progesterone
whereas partial agonists induce AP activity to a level which is sub-maximal to

30 that induced by progesterone. In the antagonist format, the ICsy value is
defined as the drug concentration required to produce a 50% inhibition of AP
activity compared with 5 nM progesterone alone.



58 conmpound of formula (11) and 2 nolar equivalents of triethylamne in 2-
nmet hyl t etrahydrof uran, at anbi ent roomtenperature. The conpounds of
formul a (WOI2p1008e20be prepared fromthe conpounds of 5 f@cwaBz0¢/H34p3sy acid
chloride formation with a suitable remgent, such as thionyl chloride or

oxal yl chl|ori de ste ical condition ri se.an e

Chi oyl ol Gricaie Ry o é%@?iyﬁ#eorbfm TEHI00 65665 Using UTe GHeB8ndi ¢ i ons

2?[‘2%2& PRI ERTatRh. IMbRRHy SEtas thE cBhoant ARG IiE ottt RRfrod 19,
corrpoundsdtﬁplfaoerﬁ.ﬂ% of a/)radnmilafoaﬂmm bgend)frcblgn arredeptouprépgration e
resence of a suitabl uch as r O aci d
et e aniranuEed B tcar S BorPREElbh e Gl nta R G RIS BAI das ol o
or 0- Penggind aﬁ@bs%uhhné\lcbh%rté‘d totre’tusarﬁ@tﬁythéﬁguwnsdswéqu peBasphat e,

and a 15 suitable base, such as triethylam ne or pyridine, in an organic

sol vent (Kt épapi estimatiory of dae copeaniraiian of amagasusiual whiah %L of dha nol ar
equi val ents. g)ftor% acrgﬁgﬁfyﬁgdof formula (1), from1 to 3 nolar equivalents of

0- benzotriaz N -tetramet hyl uroni um hexaf | uor ophosphat e and

from1l to 5 nolar equivakeatiGsaf1 pyLikiyne, in R dand ¢@identradoef uran, at a
tenperature of from0O 20 Cto 80 C Preferred conditions conprise 1.3 nolar
equi val ents of a conpound of formula (11), 2 nitareadipriva dissecigtion
0-bengptriazol -1-yI N, N, N, N -tetranet hyl uroni um hexaf I:Hﬁ’étﬁﬁm?%?ﬁ@ and 3
nmol ar equi val ents of pyri di ne, in 2-nethyltetrahydrofuran, at a“tenperature
of 80 C. Schene 2 The corrpounds of formula (1V) can be prepared fromthe

ds_of rboxyl at th d
o7 esence e L gsoleseRlion Uk 4haBE aSsers Fop bR ued 6 GR R i um o
tert - but v durnBu Ffiich: fb)rfuJd@n%ﬁbsé%v%dédds‘ﬁﬂﬁlnggé’@’ddl%dﬁeﬂﬁaﬁ@n excess

of carbon dioxide in e presence of froml to 3 I"ar equi val ents of

n- but yl | i {A)fomL dnd t’alﬁ ag@m’illiﬁfﬁ(ﬂblvlém, at a tenperature of from-100 to 20
C. Prﬁgerred conditions conprise using an excess of carbon dioxide in the
presence of 1.5 nolar 10equi valents of n-butyllithium in tetrahydrofuran,

at a tenpgrature qfs;/B+EA/ECLgrnatively, thg <g gnesnceintia@ibAul @ (1V) can
be prepared fromthe conpounds of formula (V) (where REis a suitable

ester-formng group, e.g. G _io al kyl, phenyECeptT @ganisf Eedosti t uted by
from1l to 3 substituents each 15 independently selected from01-6 al kyl,
hal o and nitro, or phenyl nethyl optionally substituted in the phenyl ring

by from lFbpthie pufcpﬁsbsw@msml@s iexdeptifide cky, thel Kiotatued ammess thaml kyl ,
hal o and n| tro ﬁe/drol ysis with a suitable base, such as sodi um

hydr 0¥ de Boy I Ao eripdranpedmesttpe(Kivilyg is leggghan 500 nM.  In a more
2010/ 03228@?&%&%%%&@69%% RPvalue is less than 50 nM.

The routes below, including those mentioned in the Examples and
Preparations, illustrate methods of synthesising compounds of formula (l) and
25 certain derivatives thereof. The skilled person will appreciate that the
compounds of formula (l) or derivatives as herein defined of the invention, and
intermediates thereto, could be made by methods other than those specifically
described herein, for example by adaptation of the methods described herein,
for example by methods known in the art. Suitable guides to synthesis,
30 functional group interconversions, use of protecting groups, etc., are for
example:
“‘Comprehensive Organic Transformations” by RC Larock, VCH Publishers
Inc. (1989); Advanced Organic Chemistry” by J. March, Wiley Interscience
(1985); “Designing Organic Synthesis” by S Warren, Wiley Interscience



Typi cal conditions conprise using from1l to 5 nolar equival ents of sodium
hydroxide in a suitable protic solvent and water, at a tenperature of from
20 to 100wQ20fwmstmpred conditions conprise 1.5 nolar eqeCYaABEN/854038 sodi um
hydroxide in a water/nethanol mx at & tenperature of 100 C. 5 The

conpounds, of_ fornul a . an be epared fromthe co ynds of formula (VI
by car bon{1ADerOWA SYELIERR ook D dion RopieAG dsesclvasten. - ()
sui tabl e_oateq! MedrseRAcOaE 982Y3CHdeb SOl F@@r§ar‘i‘ib@5ﬂﬂhe§i§” %glm%mnaékﬁéep
(vii)). Typical conditions conprise using ffomO0.01 to 0.20 nol ar

equi val enasd &IM[SImith,-Largrbars (1982 iRropeivetGrosipsdn rgents] Syehesial byn (11)

hlorid 1t i val epts of trieth i i hanol ,
charged t 6 o tAne At RERLBT ! Yo WhBycarsinghay IR LR it de. " a
a tenper atpioed@ingf GRINPEY byoPJSRoétenski e GRbFE d hidélitdriigS (190 A1%E algi g 0. 05

nol ar equival ents of [1,1"- bis(di phenyl phosphi no)ferrocene] palladium(I1)
chl ori de Hpdatdiersions ségaidveifreard warksy i et hyl ami ne, in met hanol, charged

to 100psi At R i t The
corrpoundsTég%gggénﬂl'@%@loﬁa%gﬁ %ng @ﬁé%%ér\sea@ P@renoteﬁ ﬁ&%gér}ﬁhg%é&b%r%%s g% mul a
(V1) by for$aeganygthe edtpoandsiot foraul(lj abterivathgerds henedhdafinddqunyl 20
nitrite, isoanyl nitrite or a sodiumnitrite, in the presence of a suitable
aci d, sucRdgi§onieany ngvedingrmeshrienusgd der€if-phuric acid, and in the
presefpge of a suitable iodide source, such as potassiumiodide, copper

i odi de or diiodonet hane. Typical conditions conprise usin from1 to 5 nolar
equi val entrsthef fotlbwingl gendrali iethoastthe spbetternts are ds pravibusty d€finenl far

equi valents of 25 acetic acid and from1 tg 5 nol equi val ent s of

ot asei anf Gmegng Bt ofuf i & Seiivalite asheletienginl HrkRs ot suibe 40 1o 80
C. Prefergggegonditions conprise 2.5 nolar equivalents of tbutyl nitrite in
the presence of 3 nolar equivalents of acetic acid and 2.5 nol ar

equi val ents of pgtassiumiodide, in acetonitrile and dat er, at anbi ent room
tenperat ureyg. Schenme 3 (where X is a suitable | eax ngigroup, such as

chl oro, iodo, D, net hanesul phonyl oxy or tgsyl). e conpounds of
formula (VII) be prepared fromthe c undsFQ \(VIQII) and
formul a (I X)rR* /o']'\ﬁJRi ng formatildh/in the presence o Nsi t abl e base,
such as triethylam neot diisopropyl ethyl am ne, and an ae such as acetic
acid, with or withgtt a catal ytic anweNt of a strong acid, swehr'd®0 as
trifluoroacetic acid, jJ

QHsui t abl eggr gani ¢ sol vent (step (d'’x)). Typi cal
conditions conprise using from1l to 10 | ar equi val ents of a conpound of
formula (MI1), fri¥in 1 tg\iqqﬁ;rml ar equi valent s(ipf/di i sof#opyl et hyl ani ne,

from6 to 60 nolar equival erts of acetic acid, ¥n ethanol, at fromO Cto
78 C. Preferred conditions cOnprise 1.1 nolar “equi val ents of a conpound of
15formula (M 11), 2 nolar equival entgg of diisopropyl ethylam ne, and 6 nol ar
equi val ents of acetic acid, ipNgthanol at 60 C.
2010/ 032200PCT/ 1B2009/ 054038 62

(m
15 Scheme 1

The compounds of formula (la) can be prepared from the compounds of
formula (lll) and formula (ll) by in situ acylation in the presence of a suitable
base, such as pyridine or triethylamine (step (ii)). Typical conditions comprise
using from 1 to 2 molar equivalents of a compound of formula (ll), from 1 to 5
20  molar equivalents of pyridine, in an organic solvent, at a temperature of from -

20 to 80 °C. Preferred conditions comprise 1.2 molar equivalents of a



Al ternatively, the conpounds of fornmula (VI1) can be prepared fromthe
conpounds of formula (X) by deprotection in the presence of a suitable
hydr azi newoeagaise200such as hydrazi ne hydrate or nethyl hpdragioe)s4038 a

sui tabl e organic solvent (step (xiii)3. Typi cal conditions conprise using
from1l 5 to 5 nolar ui aI ts f met h drazine, .in rahydr ofuran, at
from 20 eSmgound opf Tabmldr @D Ead 2 dial FRONAIAHES o tebBlasintqtn al ont o
met hyl hydFr%%hﬁf’etra‘h?dk%r’a%hﬁ@éﬁfb‘rlérﬁ%or%tt ﬁrﬂer%r room tenperature. The
conpounds of Tornmula (X) can be prepare e conpounds of 10 formul a
(XI') and formul a (XII) by al kylation in the presence of a suitable base
(such as EBt assi um ca ?nfa N Sﬁggum csr bonat e ota |um tert qb ?xi de or
sodi um hy ?d%?mP?n“% SO BT e, Fijh e 8|W§R?r?%tré’6”( i $9TPIYNT

condi t3§ onforaRIP(IV3 ®yUid 8hiofigefdrhdtion WRh af sLBtible/ pdRfahns, srjchaa§rrﬁmwund of
formula (XI), and from1l to 5 nolar equival ents of potassium carbonate, in
acet oni t r Fhlgridgor pxatyt sfooideds®p @) Pyefcet cerditemgiremerise @onpicess of . 1 nol ar
equi val enf d I ) 3o I of

pot assi umrﬁorﬂgona ?Jg)gﬁ%atcegé%éﬁrg ljrﬂ'qrélog: fﬁ(%b ?cg%oﬂrdemco fegﬁérjrdd\égh&%§§rrul a
(XI'1) canchepriseparedebs oftHibey chipielerdts w‘m;%rafmemﬂee °CXI11), by
protection, using phthalic anhydride in a suitable organic solvent (step
(xi)). Typical conditions corrpri se using from1l to 3 nolar equival ents of
pht hald c P (=To|

condi %r ong‘ng%f%grlrg@e e i ﬁgﬁagn%r ?r%lnseljrlr?guaf%aht hal %g@paaﬁr:ﬁddfrrs tﬁ@

1, 4-di oxanomaouadsboéfurmwm(rﬁ\ll) elrnrie‘oanuhae(ll) by amdemmmpbmrgrdstrm‘ prfensermea (X))

can be prepared. fromth ounds of forrrulapgg?éé hdrazlneB
pyrazol 6 PormsiBhE] FOUMEGF e itie SUFN o#F JCPPRAZPRNGSIIOLE ARG i ¢ aci d
or triflugrRasfid, C1a6/foxy Hen%tr%ﬂﬂé'rﬁ/d%’t'evqm c(a?bé IGﬁMdazBf@'o‘Fab

conditions conprise using from1l to nol ar equi val ents of 30 hydrazine
hydr at e, aerdzdtrlamlol 9I1NtNfo)N2tamraetred;unomajreMaﬂﬂorophhspbatsacendoa acid, in
ethanP at.. fr orgé 7th Preferred . i.tions cogrrlse{.r iihg 1.1
mol ar | 2quP VTR A8 SH%raaSz "I %9’&‘% 8" &Y ':[‘8%'? At P95 522 PR §S&?§ in
et hanol , (:‘ih?)ammé Gigal em.@mgn@r.uéms.ng/\@oa@Jrorooszraa&r’@au.m&%/&%éoss 63
(XVI)(XIV)( cheme 4 (where Y is a suitable halide or triflate and R5A
i s a suit&@meousd of fargiuia (). oyl da g, melag eqaiyaianis of Qobemgatriazalitopal | y
substi t ut i t d n Ly from
015 al ky NS G el dr oA eI SRE FEAL AT 3 TR o' The
phenyl ri sgquivslehtoof gydding, m@srtethyjtenrahyeaﬁbram@eaeed@mémreef froirne® from
C1_6 alky|. halo and nitro).

20 C to 80 °C. Preferred conditions comprise 1.3 molar equivalents of a

compound of formula (ll), 2 molar equivalents of O-benzotriazol-1-yl-
N,N,N’,N’-tetramethyluronium hexafluorophosphate and 3 molar equivalents
of pyridine, in 2-methyltetrahydrofuran, at a temperature of 80 °C.



10 The conpounds of fornulae (XVlI) and (XVI11) are known conpounds. The
conpounds of formula (1 X) can be prepared fromthe conpounds of formula
(XI'V) andwOXWo/d320a- cyano- ket one formati on in the presemrce&/IBioogoisasse, such
as lithiumdiiospropyl am de, potassiuttert butoxide or sodiumhydride, in
an organic solvent (step (xv)). Typical conditions conprise using 15 from1
to 3 nolar 'ggui val ents of a conpoypd of.fornmula (XI'V) Rod from 1 to 3 nol ar
equivalents\ f IRthiun1diisopropyIanid-, i n tetrahydrof at from-100 C
to 25 C. Prefegrmgd congiytions conpr 1 nnlqh equi val enf a conpound of
forrrula()ﬁj2 1-5—+olar—eguirks of—H-thi-um difrospropyl am de, in
tetrahydrofurar=at -78 C. WD 2010/ O0PCT/ 1B2009/ 054038 &4 The conpounds
of formula (XV) ajeNknown conpounds and/<=&n be prepared fromThe conmpounds
of formula (XV]) & .Kakion with a suistall encyani de sour cex'~Sigh'as’ zi nc
cyanide, in the pr&sence of a suitable pdlladiumcatalyst, in|a suitable
organi c solvent (step (xiv)). Typical conditions conprise ug¥ngys fromoO0.5
to 2 nol ar equivakg&ts of zinc cyanbﬂF, from0.01 to 0.2 nolan equi val ent s
of tris-(dibenzylf neacet one) di pall’adi uyn avid from 0.02 to 0™ ol ar
equi val ents of 1,1' bi s(di phenyl phosphi no) ferrocene, in Adi nethyl formam de,

at from25 Cto 153 C. Preferred conditions\conprise (. vinpl ar equi val ents
of zinc cyanide, 0.1 nolar equivalents tris-
10( di benzyl i deneacet one) di pal | adi umandO. 2nol ar equi val ent s

1, 1' bi s(di phenyl phosphi no) ferrocene, in dinetgyl formanm de, at 153 C.

Al ternatively, the conpounds of formula (XV) can be prepared fromthe
conmpounds of formula (XVII) by carbonylation w fh\a carbon nonoxi de source
15 in the presence of a suitable catalyst amd using a suitable

al cohol as solvent (step (xvii)). Typical conditioRs conprise using from
0.01 to 0.20 nolar equivalents of [1,1'-bis(di pheny/ffosphi no)ferrocene]

pal ladium (11) chloride and from1l to 5 equival gats\QfN+ki et hyl am ne, in
met hanol , charged to between 15 and 300 psi (103 to 2070kPa) with carbon
nonoxi de, at a 20 tenperature of from20 to 150 C. Preferred conditions
conprise 0.05 nol ar equival ents of [1,1'-bis(diQ@eﬁylpﬁ%sphino)ferrocene]
pall adium (11) chloride and 2 nolar equivalents'of triethylamne, in

met hanol , charged to 100psi (690kP8ghenieh2 car bon nonoxi de, at a tenperature
of 100 C. _25 The conpounds of f la (XVI1) can be prepared fromthe
compoundsTB FTRGHIRY 201 PiUIg (Y 1aarabP ofrehereh 46 IDHeQTHguHS Buch as
trifluoro f Qi ' i he: qar | L& base,
such as t@@%%%%ke&g?&yrl |\?\ldetﬂ((%gtrbedg1 ?Ig\%ﬂ%)lﬁst% ?%%m%o% %@génbgecorrpri se
usi ng ¥ r obadet such rasl arbudylithiceh e ises-botyllithiun o terel bityhighismnl (siep dvinhydri de
and fronli to ? nnl%r 30 qﬂuLvalenIs of base kﬁ anéﬁéggnic solvent, at a

t enper at uf $PERT FPBALIONS GOTIBrige cUSIBPe AL FEGC B Y ¢3T SpEEsE 18 np) ar
equi val enpgesehckrbff frofT aMRY Bam|HUb§ Gk eras by b digIIAREN? iRtdrAbrgaiE val ent s
of triethylamne, in dichloromethane at -15 C. Schene 5 The conpounds of
formul a (Xalverdnabe tenupenaddre pHrireme-thpoulds’®f Poelfemed crndifiopy

‘i . . I . oy . , I
o esence gymaed i 2 Efel ohtanR Rpidd T RS FeRED B SRR ORb vent
(stepid xi shlivalbypd emh-bueihiun®ns teeanydroferalsiang fehfpdrtue bo-728 T ar
equi val ents of zinc cyanide, from0.01 to 0.2 nolar equival ents of
tris(di benzylideneacetone) dipalladiumand from0.02 to 0.3 nolar _
S?“;Vf"eﬁg’éﬁgt uartiireljy', bth&( EbRBBONES NGS REIRA T GUT AfNBe bReHrEgt f¥hi Qhgam de,
compounds of formula (V) (where RF is a suitable ester-forming group, e.g.

C1.10 alkyl, phenyl optionally substituted by from 1 to 3 substituents each
15 independently selected from Cis alkyl, halo and nitro, or phenylmethyl
optionally substituted in the phenyl ring by from 1 to 3 substituents each
independently selected from Cy6 alkyl, halo and nitro) by hydrolysis with a
suitable base, such as sodium hydroxide or lithium hydroxide (step (viii)).



10 of from25C to 153 C. Preferred conditions conprise 0.6 nolar
equi val ents of zinc cyanide, 0.1 nolar equivalents

tris-(di beozygiovwdeweacet one) di pal |l adium and 0.2 nol ar e@UiraB2ONDZI038

1, 1' bi s(di phenyl phosphi no) f errocene, Gn di net hyl formam de, at 153 C. 15 The
corrpounds of f rrrul XIX can be prepared fromthe co n of,, Formul a
(Vila) by THRICE %W%\q rigesysing i r%g‘@é]mc&@fcﬁq%\%’a ng°d8 SOEYR de (step
(Vi) . nfdihsd |n%0§19tatUI&Bﬁ)tFéO§HNérﬁ%nH%5't%rfdt%e%é&a%r@@f%n?ﬁ@'tda| ents
of N-iodostuccimde 1n an organic solvent, at a tenperature of from20 to
100 C. Pré0@riCd Prefefred conditoomns cemprn@ 0ge)) anoleqmqmvaiamts of sodium

20N-i odos i e ih ace trile. at, 8 vwely, when X is

chl ori de, HY‘% @%ﬂﬁcﬂmﬁﬁe %‘@&}‘BPRJJT‘B‘ ?5@ E@)m;&%{'%lt qubp ed fromthe conpounds
of Forgula (Vila) by halogenation with a sui tabl e reagent, such potassium
chloride, in the presence of Oxone(r) (trade 25 mark) (potassium

per oxym)nEB@I ¢QMBPUYHicE aPradied(Y) 6A5 Lengrepgeeclidionty the oeAMPeWds @bl ar
equi val en%o?m%fla Igabﬁ{séaprgbﬁg @H qgtpaé;g? Ho(?\”}ng) bQ d%é&l{@é |r?g+gt %t%g%ﬂ&%\omc

Oxone(r) In an i ¢ sol era are rom

2010/ 03226D8GClitaB2024195183BbeSe, G,uslﬂﬁ@ia@uﬁtedlec@odncbllamgolwntusi@e(vh))l mol ar
equi val ents of potassiumchloride and 1.1 nol ar equi val ents of O<one(r) in
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materials a ava mrerci at 'y or ar cribedint iterature.
All terrpeeerulualemtsaoétrlermy]hmmeasﬂn nusithanol, chageslt togretpieen vids acd 300qeki out

L2010l hETER i SRR e, B L ELEBoBY Al Lo
di stance t¢avekb@etedl Bn@aome iingHod %ﬁhgbb wmafst@u@@méﬂtéémeh Led by

the solvent front on a C plate. |ting points were determned using a
Gal | enkan’pIsvamsmxdpbasahum)éatroae@etlumaﬂaobutredl) SR rigkss aodr 21 edolant usi ng

a Varj n-Unit Ino 0 S tronme 0 ria 400 MHz
R spoct Panien’s (R saeaungL oy SRR Bnprad o8 QbR Al dSRER iy

Navi gatorcgﬂmlmoﬁ@b@gém@ @atureIndp °tass 15 spectroneter or a F| nni gan
aQa APCI nass spect ronmet er . ere it is stated that conmpounds were prepared

in the manner descrl bed for an earlier Preparation or Exanple, the skilled

P o o he PRLES e oL BENA Bt R s o BB SE o
reacti on, faxmdld (dH) by anByndegpert fezictios vxb’eh a suitable reagent, such as 'butyl
20 nitrite, isoamyl nitrite or a sodium nitrite, in the presence of a suitable acid,
such as acetic acid or concentrated sulphuric acid, and in the presence of a
suitable iodide source, such as potassium iodide, copper iodide or
diiodomethane.  Typical conditions comprise usin from 1 to 5 molar
equivalents of 'butyl nitrite in the presence of from 1 to 10 molar equivalents of
25 acetic acid and from 1 to 5 molar equivalents of potassium iodide, in a suitable
solvent, at a temperature of from -40 to 80 °C. Preferred conditions comprise
2.5 molar equivalents of tbutyI nitrite in the presence of 3 molar equivalents of
acetic acid and 2.5 molar equivalents of potassium iodide, in acetonitrile and

water, at ambient room temperature.



necessary or desirable to enploy different work-up or purification
conditions. The invention is illustrated by the follow ng non-limting
Exanpl es wo 2odviiskzobhe fol | owi ng abbrevi ati ons and defi niPCrapxmoxn&osssed: 25
APCl at nospheric pressure chem cal ionilsati on nass spectrum CDCl 3deut er at ed
chl or of orm CD30Ddeut er at ed net hanol (CD3)2S0 deut er gf ed di gret hyl sul phoxi de
6cheni cal shift ddoubl et ggrans ESCl el ectrospray ionkgati on WO

2010/ 032200PCT/J+ 2009/ 054038 67 HPLGhi gh pressure liqu !hromat ogr aphy

LCVSl ow resol uti pn mass spectrum MmoRar ngrul tiplet ngm rams VHz mega
hertz R! R’ R

- =\
/r ; NH
R
R®  H,N—NH, N o
0
N
(1X) (X (X1
AN, Ra””
R
(VII) (X1 \ (xii)
(xiii)
-~ (0]
N\ N\Ra 0
X)
Scheme 3

(where X is a suitable leaving group, such as chloro, iodo, bromo,

methanesulphonyloxy or tosyl).

The compounds of formula (VIl) can be prepared from the compounds of
formula (VIIl) and formula (IX) by pyrazole ring formation in the presence of a
suitable base, such as triethylamine or diisopropylethylamine, and an acid,
such as acetic acid, with or without a catalytic amount of a strong acid, such
10 as trifluoroacetic acid, in a suitable organic solvent (step (ix)). Typical
conditions comprise using from 1 to 10 molar equivalents of a compound of
formula (VIII), from 1 to 20 molar equivalents of diisopropylethylamine, from 6
to 60 molar equivalents of acetic acid, in ethanol, at from 0 °C to 78 °C.
Preferred conditions comprise 1.1 molar equivalents of a compound of
15  formula (VIIl), 2 molar equivalents of diisopropylethylamine, and 6 molar

equivalents of acetic acid, in ethanol at 60 °C.
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Il ent:
hydrazine reagent, such as hydrazine hydrate or methylhydrazine, in a

suitable organic solvent (step (xiii)). Typical conditions comprise using from 1
to 5 molar equivalents of methylhydrazine, in tetrahydrofuran, at from -20 °C
to 67 °C. Preferred conditions comprise 1 molar equivalent of
methylhydrazine, in tetrahydrofuran, at ambient room temperature.

The compounds of formula (X) can be prepared from the compounds of
formula (XI) and formula (XIl) by alkylation in the presence of a suitable base
(such as potassium carbonate, sodium carbonate, potassium tert butoxide or
sodium hydride) in a suitable organic solvent (step (xii)). Typical conditions
comprise using from 1 to 3 molar equivalents of a compound of formula (XI),
and from 1 to 5 molar equivalents of potassium carbonate, in acetonitrile, at
from 0 to 82 °C. Preferred conditions comprise 1.1 molar equivalents of a
compound of formula (XI), and 3 molar equivalents of potassium carbonate, in

acetonitrile, at 80 °C.

The compounds of formula (XIl) can be prepared from the compounds of
formula (XIIl), by protection, using phthalic anhydride in a suitable organic
solvent (step (xi)). Typical conditions comprise using from 1 to 3 molar
equivalents of phthalic anhydride, in 1,4-dioxan, at from -20 °C to 100 °C.
Preferred conditions comprise 1.14 molar equivalents of phthalic anhydride, in

1,4-dioxan, at ambient room temperature.

The compounds of formula (XII) can be prepared from the compounds of
formula (IX) and hydrazine by pyrazole formation in the presence of an acid
catalyst, such as acetic acid or trifluoroacetic acid, in an organic solvent (step
(x)). Typical conditions comprise using from 1 to 3 molar equivalents of
hydrazine hydrate, and from 0.01 to 0.2 molar equivalents of trifluoroacetic
acid, in ethanol, at from -20 °C to 78 °C. Preferred conditions comprise using
1.1 molar equivalents of hydrazine hydrate and 10% trifluoroacetic acid, in

ethanol, at ambient room temperature.

450



Tenperature: 50 C System 2 - 2 mnute acidic run: WO

2010/ 032200PCT/ 1B2009/ 054038 68 A: 0.1 (:)/0 formic acid in water B: 0.1

(:)/0 forwDcoowaidekonn acetonitrile Colum: Cl18 phase For PC3/IBPHO%032038% 2. 1 nm

with 3 mcron particle size Gadient:6370-2% A over 1.8 mn, 0.2 mn hold,

1.8 mb/mn 5 UV: 210 nm - 450 nm DAD Tenperature: 75C WO

2010/ 032200PCT/BZOO9/ 054038 69 Sys'fm 3 - Mass Spec: ESCI: M Solvent 20

MM Ammoni 8 uterun(g)SysteJ -/ mnute acidic run: A 0.1 %formc
0.1 ¢ m c aci cetom trile Colum: C18 phase

acid in water
Phenonenex L 20 x 4.6 Mmwith 5 onQgar i cl e si ze

(XV11) (XVI1I)

. (xvii)

(0]
(0] \RSA O\ Re/\\\N
RSA
(XV1) (XV) (XIV) (X
Scheme 4

(where Y is a suitable halide or triflate and R* is a suitable ester-forming
5 group, eg. Ci10 alkyl, phenyl optionally substituted by from 1 to 3
substituents each independently selected from Cq alkyl, halo and nitro, or
phenylmethyl optionally substituted in the phenyl ring by from 1 to 3
substituents each independently selected from C1. alkyl, halo and nitro).

10  The compounds of formulae (XVI) and (XVIIl) are known compounds.
The compounds of formula (IX) can be prepared from the compounds of
formula (XIV) and (XV) by a-cyano-ketone formation in the presence of a
base, such as lithium diiospropylamide, potassium tert butoxide or sodium
hydride, in an organic solvent (step (xv)). Typical conditions comprise using

15 from 1 to 3 molar equivalents of a compound of formula (XIV) and from 1 to 3
molar equivalents of lithium diisopropylamide, in tetrahydrofuran, at from -100
°C to 25 °C. Preferred conditions comprise 1 molar equivalent of a compound
of formula (XIV) and 1.5 molar equivalents of lithium diiospropylamide, in
tetrahydrofuran at -78 °C.

20



10G adient: 95-5% A over 3 min, 1 mn hold, 1 nb/mn UV. 210 nm- 450 nm
DAD Tenperature: 50 C System5 - 5 mnute acidic run: 15 A 0.0375% TFA in
wat er B OWORBIEBRIBPA i n acetonitrile Colum Ynt ODS- AQ BOTAR209/854038 With 5
m cron particle size Gradient: 90- 10%4A over 4.7 rrin 1 mn hold, 0.8
m./ m n Tenper at ure: 20 Sy - mnute a u A 0.03 5%TFA
" water - Bh OrndRr ToRNUE G A iHnown ehaaw S an e A Bt 2
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0.8 nmL/mn Tenperature: 50 Mass Spect'roneter : | ent "19
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equivalents of tris-(dibenzylideneacetone) dipalladium and from 0.02 to 0.3

molar equivalents of 1,1’bis(diphenylphosphino)ferrocene, in

dimethylformamide, at from 25 °C to 153 °C. Preferred conditions comprise

0.6 molar equivalents of zinc cyanide, 0.1 molar equivalents tris-

10  (dibenzylideneacetone) dipalladium and 0.2 molar  equivalents
1,1’bis(diphenylphosphino)ferrocene, in dimethylformamide, at 153 °C.

Alternatively, the compounds of formula (XV) can be prepared from the
compounds of formula (XVII) by carbonylation with a carbon monoxide source
15 in the presence of a suitable catalyst and base, using a suitable alcohol as
solvent (step (xvii)). Typical conditions comprise using from 0.01 to 0.20
molar equivalents of [1,1’-bis(diphenylphosphino)ferrocene] palladium (Il)
chloride and from 1 to 5 equivalents of triethylamine, in methanol, charged to
between 15 and 300 psi (103 to 2070kPa) with carbon monoxide, at a
20 temperature of from 20 to 150 °C. Preferred conditions comprise 0.05 molar
equivalents of [1,1’-bis(diphenylphosphino)ferrocene] palladium (I1) chloride
and 2 molar equivalents of triethylamine, in methanol, charged to 100psi

(690kPa) with carbon monoxide, at a temperature of 100 °C.

25  The compounds of formula (XVII) can be prepared from the compounds of
formula (XVIII) by triflation with a suitable agent, such as trifluoromethane
sulfonic anhydride, in the presence of a suitable base, such as triethylamine
or pyridine (step (xvi)). Typical conditions comprise using from 1 to 2 molar
equivalents of trifluoromethane sulfonic anhydride and from 1 to 5 molar

30 equivalents of base, in an organic solvent, at a temperature of from -78 °C to
0 °C. Preferred conditions comprise 1.2 molar equivalents of trifluoromethane
sulfonic anhydride and 2 molar equivalents of triethylamine, in

dichloromethane at -15 °C.



Met hod aMethod b Col umSunfire C18 4.6 x 50 nmidXterra 4.6 x 50 nmid
Tenper at ur eAnbi ent Anrbi ent Mobi | e Phase A0.05% formc acid in water0.05%
anmoni a iwowate32®p05% form ¢ acid i n0. 05% amoni a i n MpoOT/IIB208Y7e5038
Bacetonitril eacetonitrile Gadient - dnitial 5% B5%B Tine 0 m ns5% B5% B
Time 3 m n598%898%3 Tine 4 m n598%398%3 Time 4.1 mins5%B5% B Tinme 5 m ns5%
B5% B Flow rat®l.5 sl / minl.5 nL\§ mi @ Injection volume5 pL5 pL 5 Exanpl e
1. 3-(4-Cyano-p | )-4-cycl opropy} N-A 2- hydr oxy- 2- e Fbropyl)

1-i sopropyl - ol e-@vipar boxayi ¢ b Ve OHkix) Chloride (20 i)
[ 10Pr eparat i /50 g, 8.47 mmol).

N
S RS X N N\Rs \N\R3
NH, NH, L
2
(Vila) (XIX) (XX)

Where R5* is hydrogen.
X is a suitable halide such as chlorine or iodine.

Scheme 5
The compounds of formula (XX) can be prepared from the compounds of
formula (XIX) by cyanation with a suitable cyanide source, such as zinc
5 cyanide, in the presence of a suitable palladium catalyst, in a suitable organic
solvent (step (xix)). Typical conditions comprise using from 0.5 to 2 molar
equivalents of zinc cyanide, from 0.01 to 0.2 molar equivalents of tris-
(dibenzylideneacetone) dipalladium and from 0.02 to 0.3 molar equivalents of
1,1’bis(diphenylphosphino)ferrocene, in dimethylformamide, at a temperature
10 of from 25 °C to 153 °C. Preferred conditions comprise 0.6 molar equivalents
of zinc cyanide, 0.1 molar equivalents tris-(dibenzylideneacetone) dipalladium
and 0.2 molar equivalents 1,1'bis(diphenylphosphino)ferrocene, in
dimethylformamide, at 153 °C.

15 The compounds of formula (XIX) can be prepared from the compounds of
Formula (Vlla) by halogenation with a suitable reagent such as N-
iodosuccimide (step (xviii)). Typical conditions comprise using from 1 to 2
molar equivalents of N-iodosuccimide in an organic solvent, at a temperature
of from 20 to 100 °C. Preferred conditions comprise 1.2 molar equivalents of

20  N-iodosuccimide in acetonitrile at 82 °C.

Alternatively, when X is chloride, the compounds of formula (XIX) can be
prepared from the compounds of Formula (Vlla) by halogenation with a
suitable reagent, such potassium chloride, in the presence of Oxone® (trade
25  mark) (potassium peroxymonosulfate) Typical conditions comprise using from
1 to 2 molar equivalents of potassium chloride and from 1 to 2 molar
equivalents of Oxone® in an organic solvent, at a temperature of from 0 to 80



was t hen evaporated under reduced pressure and azeotroped wth toluene (3 x
50 nL) to give a gum 2-nethyltetrahydrofuran (20 nlL) was added to the
crude m xworeto/dedobowed by triethylamne (2.36 ni, 17 mroT)IBzr0g/04038M no- 2-
met hyl - propan 2-ol (907 nmg, 10.2 mmole. This m xture was then stirred at

15roomte ure for 2 hours, after j ch irrei.t wa enched, onto a
T e el adhsliasts” solirriseny dl delacanubAE (BoPABRSRG . o
2010/ 0322@&5@%%%&WWnQ&éPééu.Zé|e%618@&8%%%&6&1 ﬁ%ﬁébaﬁe (2 x 20 ni).

The conbi ned organic | ayers were washed wth a v aqueous sol ution of
citric acid (20 nL) and evaporated under reduced pressure to give a gum
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1H, 7.00 (m 1H, 7.65 (d. 2] 1H . LOVB _302mnsAC||v5mrz
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72 (60 g, cﬁ@ﬁn@r@gképhyﬁ(‘ﬁ_@p\t\/bg@airrred 8apbANERRaitdeg €680 prtes (TMS). M xt ure

stirred at_70C for 3.5 hours and was then allowed to cool down to room
t enper at urky’ quPﬁeéﬁ'ﬂ?ItQﬁlqﬁ%ta(‘GQ travglled by gamppund siviged bxdaedisteaey to
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ng, 244 sopr opy cet over m nutes reaction
m xture \AﬂSlr@tarGaﬂtbrﬂmmﬁ Wlaﬁésamanamlmsnamdnm@r ahcorecldd. wald1Rheas di | ut ed

ith t t | uti d t 600 nL
vt or ( S0BRTHGT RHACRES BAPAE LN NG KD MEEAREIT £G6TRTISISTIRL Br gani c
| ayer was\MASAKMertLH460 VIR RRIR sé@bt‘f%rh@fbrOfMé’é’é SSsdtiBCBY ¢ sl Geriéd- 0 M

3x200 L), dried w t'h magnesi um sul phate and evaporat ed under 25 reduced to
give a b outxxm%ow a. FihmigasolNayigeder r &ioghes tquladseeble r erciospray tmake: wat er
(9:1 660 n%# tot afforlJ_d a sol ici(i;l ;&E;Cg was filtered off, rinced with water
(70 nl) aRRCAFIBE'el 8" §iVaNPRR 444 ORPELHRF AP e solid (42 g, 56%.
(2.32 g, 75%. 1HN|\/R(400|\/Hz CDClI3): 6 0.40 (m 2H), 1.00 (m 2H), 1.35
(s 6H), 1.55 (d, 6H), 1.80 (m 1H), 3.50 (d, 2H), 5.40 (m 1H), 7.00 30 (m
1H), 7. 65V‘(fﬁﬁr92‘l—|ﬁ stategdheucormppunct&}vsr@a@mewmﬂwewmnnﬁsdwzrltzsa@ﬁor|vH] +.

VO 2010/ OgﬁZggﬁglﬁrgagr%?@ﬂ%loﬁample, the skilled person will appreciate that

reaction times, number of equivalents of reagents and reaction temperatures

20 may be modified for each specific reaction, and that it may nevertheless be
necessary or desirable to employ different work-up or purification conditions.

The invention is illustrated by the following non-limiting Examples in which the
following abbreviations and definitions are used:

25
APCI atmospheric pressure chemical ionisation mass spectrum

CDCls deuterated chloroform
CDs0OD deuterated methanol
(CD3)2SO  deuterated dimethyl sulphoxide

o chemical shift
d doublet
g grams

ESCI electrospray ionisation



Exampl e 2: 3-(4-Cyano-phenyl)-4-cycl opropyl - N-[(2S) - 2- hydr oxypr opy1] - 1-

5i sopropyl - 1H pyr azol e- 5- car boxam de Me HOH Me Using a procedure simlar to
t hat descwOhkety/dezooExanpl e 1, but using (S)-(+)- 1-am n@cZApropesiods and
purifying using columm chronmat ographys7el uting with 50% et hyl acetate in

pent ane, t itle conpound ared as solid (67 10 ng, 14% . 1H NMR
(400 MHz, 'g%ébs): ?‘ Bre@ﬁvr #BLP R . 1.35 (d, 3H), 1.55 (d, 6H),
1.80 (m 1 30 4.05 (m 1H), 5.35 (m 1H), 6.95
(m 1H), 7@3’?5/'8’(% 2%0'@%'““&1 ,ﬁsg@bem’ﬁn VS iz 353 [ NH] +. Exanpl e
3. 3-(4- Cylno- phenylmolar cycl opr opyl - N-[ (2R) - 2- hydr oxypr opy1] - 1-

15i sopropyl 1H pyrazol e-5;: carboxam de Me Me Using a procedure simlar to
that descrioed for ﬁ’ﬂ b 1, but using (R -(+)- 1-am no-2-propanol, and
purifying mgi ng col wimgedthemat ography el uting with 50%ethyl acetate in
pentane, the title corrpound was prepared as a solid (79 20 ng, 17% . 1H NMR
(400 MHz, bz 3): 6rrmega)h%rrhz 2H), 1.00 (m 2H), 1.35 (d, 3H), 1.55 (d, 6H),

1.80 (m 330 3.7 (m 1H, 4.05 (m 1H), 5.35 (m 1H), 6.95
(m 1H, 7. 95(d 2H). APCl M5 nfz 353 [MH +. WO
2010/ 03220|(hECT/ 1820%1!“05@38 73

ML microlitres

mm millimetres

mmol milli moles

mol moles

MS mass spectrometry

m/z mass spectrum peak

NMR nuclear magnetic resonance

q quartet

Rt retention time

S singlet

t triplet

TFA trifluoroacetic acid

Where singleton compounds have been analysed by LCMS, there are six

methods used. These are illustrated below.

5 System 1 — 6 minute basic run:
A: 0.1% ammonium hydroxide in water
B: 0.1% ammonium hydroxide in acetonitrile
Column: C18 phase Fortis 50 x 4.6 mm with 5 micron particle size
Gradient: 95-5% A over 3 min, 1 min hold, 1mL/min
10 UV:210 nm -450 nm DAD
Temperature: 50 °C

System 2 - 2 minute acidic run:



Using a procedure simlar to that described for Exanple 1, but using

i sopropylam ne, the title conpound was prepared as a solid (186 ny, 41%.
1H NVR (W0 20H203220DCl 3): 6 0.40 (m 2H), 1.00 (m 2H), PC30Biwi9/o@bhs 1. 50
5(d, 6H), 1 80 (m 1H), 4.30 (m 1H),685.30 (m 1H), 6.25 (m 1H), 7.65 (d,
2H), 7.95 APCI. M5 mz 337 [MH +. Exanple 5: tert-Butyl

(3R) - 3- ({f‘S (14 &%’ﬁ‘@p@@ﬂﬁ)’v alLlcycl opr opy1-1-i sopropyl -

1H pyrazof- p- 1yyj%hp§ybllﬁgb@@mﬁpérrol i di ne-1-carboxyl ate Me )---Me
N- NH 0- Benzotri azo N, N, N -tetranet hyl uroni um

hexaf | uor Gphuerprﬁﬂ&pheae Fmgth E?a6®26n®2)1 meiswitil dedicten padicleusizen of t he
conpound des i on 5 2 . nmol ) in 2-nethyl

t et r ahydr ¥ @ |§HPP7§-?£O) gr g\/\rfeﬂ EW %Bﬁé E?Bﬁgrf'rht 2.54 mmol ) and
(R-(4- NUBomanrﬂa@goﬁ@,pyADolldl ne (0.19 nL, 1.10 mml). This m xture was
stirred at relux for_1 hour and then allowed to stand at roomtenperature
for 16 holpBPETRLreri sa’Gr e was evapor at ed under reduced pressure to give a
gum This crude residue was partitioned between an aqueous saturated

sol ution of sodi um hydrogen carbonate (10 nL) and di chl oronet hane (5 ni).
The organic |ayer 20 was washed with an aqueous 10% w v citric acid (10
m.), and evaporated under reduced pressure to give a solid (321 ng, 82%.
1H NWVR (400 MHz, CDCI3): 6 0.45 (m 2H), 1.00 (m 2H), 1.45 (s, 9H), 1.50
(d, 6H, 1.80 (m 1H), 2.05-2.40 (m 2H), 3.40 -3.80 (m 4H), 4.65 (m 1H),
5.3 (m 1H), 6.70 (d, 1H), 7.70 (d, 2H), 7.90 (m 2H). APCI M5 mlz 464

[ MVH +. WD 2010/ 032200PCT/ 1B2009/ 054038 74



Exanple 6: (tert-Butyl

(39)-3-({[3-(4-cyanophenyl)-4-cycl opropyl- 1-isopropyl -

1H pyr azowe2ewldgsemnbonyl | am no) - pyrrol i di ne- 1- car boxyl aPe€TNB2089/054038Ve N- NH
N Usi ng a procedure simlar to that d®scribed for Exanple 5, but using

(S)- 0 nopyrrolidine, the title conpound was prepared as a
solld (34§ ﬁ{gemga as§$m§(4oo MHz, CDCI3): 6 0.45 (m 2H), 1.00 (m 2H),

1.45 (s, E?U_MSS (d, 6H, 1.80 (m 1H), 2.05-2.40 (m 2H), 3.40 -3.80 (m
4H), 4.65 (m 1H), 5.35 (m 1H), 6.70 (d, 1H), 7.70 (d, 2H), 7.90 (m 2H).
APCI MBS rSob/emBZO[nMAmrrmlﬂanmU& fun tert - Butyl
3-({[ 3-(4-cyanophenyl)-4-cycl opropyl- 1-i sopropyl -
pyrazol - 5-yl ] carbonyl | am no) azeti di ne- 1-carboxylate Me )----Me N-NH NMe Me

\\Me 05 Ussggte?nWDGQﬁmLﬁedeﬁiicafurIO t hat described for Exanple 5, but using
3-am no- 1-N-boc-azetidine, the title conpound was prepared as a solid

(224 ngy, HoM!. %1ﬂqrmma@dwmw CDCI3): 6 0.45 (m 2H), 1.05 (m 2H), 1.45
(S 9?) 35 (ﬁ?‘ “{ﬁo"ﬁ%a& ﬁgcé@“t&@ 70 (35 (2T|) 250 904'(?:10 (2T|).2;DP’C| 4iv25r§nmz
450 [ MH] +Column: C18 phase Phenomenex Luna 50 x 4.6 mm with 5 micron particle
size
10 Gradient: 95-5% A over 3 min, 1 min hold, 1 mL/min
UV: 210 nm — 450 nm DAD
Temperature: 50 °C

System 5 — 5 minute acidic run:
15 A 0.0375% TFA in water
B 0.01875% TFA in acetonitrile
Column Ymc ODS-AQ 50 mm x 2 mm with 5 micron particle size
Gradient: 90-10% A over 4.7 min, 1 min hold, 0.8 mL/min
Temperature: 50 °C
20
System 6 — 5 minute acidic run:
A 0.0375% TFA in water
B 0.01875% TFA in acetonitrile
Column Ymc ODS-AQ 50 mm x 2 mm with 5 micron particle size
25  Gradient: 99-0% A over 4.7 min, 1 min hold, 0.8 mL/min
Temperature: 50 °C

Mass Spectrometer Model:  Agilent 1956A
lonization Mode: API-ES
30 Polarity: Positive



Exampl e 8:

3-(4- Cyanophenyl) - 4- cycl opropyl-1-i sopropyl -N-[ (3R) - pyrrolidin-3-
20y1] - 1H-Wworamwai3e208- car boxam de hydrochl ori de WO PCT/IB2009/054038
2010/ 032200PCT/ 1B2009/ 054038 75 Usin a procedure simlar to that

descrl bed for Preparation 19, Si the ¢ n escrl bed I n, Exanpl e
5 the t1 WiETeilaig seioqiidsdiave BreTbnudiedioy b Bgomagee blRhvR (460

2”4220 %Olmeﬁg%%r%ﬂu?%@s otge%?é %Iatié_g 25he oﬂtmfoBm%%I%o@"@/ere]us%% ( TH) 1"%_ 20

(m 1H), anéthdgse aretyhowh Belown 1H), 7.80 (d 2H), 8.05 (d, 2H. APCl M
mz 364 [ VH +. Exanpl e 9:

3- (4- Cyanophenyl) - 4-cycl o 1-isopropyl - N-[( rrolidin-3-
10y1] - 1H pyr azol e- 5- car bowﬁahydr ochl ori de I\/eiiétngé Usi ng a procedure

simlar taséfgin descri bedSDﬁﬁreFtE‘?Qar@kB@r}n%ﬂd buty ek 196 txf!}i‘) frpREUNd
described In Exanple 6, the title conpound was prepared as a solid (156 ng,

8% 1H Mpemm CDecm)uente 0.30 (m 2H), 0./9Bbient 15 2H), 1.45 (d

3 55 (1 m951'\ﬁ6%'15}783 I(-@%Z_%%”v?nac'f Wanggzs (rﬂgﬁﬁgmﬁ‘%@'d’ S?Hm 8. 05

(d, 2H). APC M5 niz 364 0t formiOaRRA/ 032200 PETYSB2AARIARAN3S

Mobile Phase B acetonitrile acetonitrile
Gradient - Initial 5% B 5% B

Time 0 mins 5% B 5% B

Time 3 mins 98% B 98% B
Time 4 mins 98% B 98% B
Time 4.1 mins 5% B 5% B

Time 5 mins 5% B 5% B

Flow rate 1.5 mL / min 1.5 mL / min
Injection volume 5L 5L

Example 1: 3-(4-Cyano-phenyl)-4-cyclopropyl-N-(2-hydroxy-2-methylpropyl)-

1-isopropyl-1H-pyrazole-5-carboxamide

Thionyl Chloride (20 mL) was added to the compound described in
10  Preparation 5 (2.50 g, 8.47 mmol). This mixture was refluxed for 16 hours. It
was then evaporated under reduced pressure and azeotroped with toluene (3
x 50 mL) to give a gum. 2-methyltetrahydrofuran (20 mL) was added to the
crude mixture, followed by triethylamine (2.36 mL, 17 mmol) and 1-amino-2-
methyl-propan-2-ol (907 mg, 10.2 mmol). This mixture was then stirred at
15 room temperature for 2 hours, after which time it was quenched onto a

saturated aqueous solution of sodium hydrogen carbonate (20 mL), and



76 Exanple 10:

N- Azeti di n-3-y1-3-(4-cyanophenyl)-4-cycl opropyl- 1-i sopropyl -

pyr azol e-\socaronszan de Me Me N-N Usi ng a procedure sin Pam/IBmoy/han3s

descri bed for Preparation 19, but usifig the 5 corrpound descri bed in Exanpl e

v epsobyFaERERal e aeplath (a6 2 s The Corbiied BapPilaye Ty WEr
%20?501'['%//' s‘li‘iedcpw(lfﬂ a4'l'?)% /9024 TeodEDsol (M 6?"C|t¥|?9 acfd 920(HL)ZAg APCI M5

3- (4- Cyanepaeomigd undgrcnaﬂmcepi;press@r(am) giveiagbuon. yT hisggumovasiiriturated

b I
chilot i de 118 GRNVEEhoPI SRS i 208 ShEBERU A Ao AR A B but
descr i pedNMIR X008z BCOES rrgsochol nfP).)1.80qnt e b B ( 48516 pL. 0. 35
3 m

mwol ) 1 n di chl'or onet hane I'S mxture was ‘stirred at
t enper at ubl)f bB0ZMdit)s 3. 5@f(tde|2HM15146 (i, rfigH ), 7. @(hémMHb\gd&iA(thIdh 7a8@|eous

saturated, sqgl uti f,sqdium h car 5 m) and a 10% w' v
aqueous s uﬁ%o}%gwgﬁtfgﬁgu@&%g%ggm ,me}%%%%?@@é{t)or ated under reduced
pressure to give a solid (40 ng, 80%. LCMS R=1 .49 mins ESCI M5 mz 20 434

[MH +. WO 2010/ 032200PCT/ 1B2009/ 054038
Example 1A: 3-(4-Cyano-phenyl)-4-cyclopropyl-N-(2-hydroxy-2-

10 methylpropyl)-1-isopropyl-1H-pyrazole-5-carboxamide

Thionyl Chloride (16.6 mL, 203 mmol) was added to the compound described
15 in Preparation 72 (60 g, 203 mmol) in solution in isopropylacetate (600 mL).
This mixture stirred at 70°C for 3.5 hours and was then allowed to cool down
to room temperature. Triethylamine (62.3 mL, 447 mmol) was then added
slowly to this mixture followed by a solution of 1-amino-2-methyl-propan-2-ol
(21.7 mg, 244 mmol) in isopropylacetate (200 mL) over 20 minutes. The
20  reaction mixture was stirred for 5 minutes at room temperature. It was then
diluted with a saturated aqueous solution of sodium hydrogen carbonate (600
mL), water (500 mL) and was extracted with ethylacetate (1700 mL). The
organic layer was washed with an aqueous solution of potassium hydroxide
(1.0 M, 3x200 mL), dried with magnesium sulphate and evaporated under
25 reduced to give a brown solid. This solid was recrystalised from
acetonitrile:water (9:1 , 660 mL) to afford a solid which was filtered off, rinced
with water (70 mL) and dried to give the title compound as white solid (42 g,
56%). (2.32 g, 75%). 'H NMR (400 MHz, CDCls): & 0.40 (m, 2H), 1.00 (m,
2H), 1.35 (s 6H), 1.55 (d, 6H), 1.80 (m, 1H), 3.50 (d, 2H), 5.40 (m, 1H), 7.00
30 (m, 1H), 7.65 (d, 2H), 7.80 (d, 1H). LCMS R=3.02 mins APCI MS m/z 367
[MH]".



77 Exanple 12: 3-(4-Cyanophenyl)-4-cycl opropyl-1-isopropyl-N[(3S)-1-
propi onyl pyrrol id in-3-yl]-1H pyrazol e-5-carboxamide M Using a
pr ocedur eweizmiom@e2000 t hat descri bed for Exanple 11, but PASIIBOYPI403H onyl
chloride, the title conmpound was prepdred as a solid (26 ng, 54%. LCMS
R=1.43 mns ESC1 M5 mz 420 [ MH +. Exanple 13:

3-(4- Cyanophenyl) - 4- cycl opropyl-1-i sopropyl -N-[ (3R)-1- (nethyl sul fonyl)
pyrrolin-3-yl]-1H pyrazol e-5- car boxam de M )--Me NNNH Using a
procedure simlar to that described for Exanple 11, but using nethane
sul phonyl chloride, the title conpound was prepared as a solid (34 ny,

67% . LCVS Exaimpko2 n3-4-(586h-pvienyl)z4-dydopiddy-N-[(BEx2+#ydeoxiypropyl]-1-

3- (4- Cyanophenyl) - 4- cycl opr opyl - 3S) -1-i sqbut yryl pyrrolidin-

3-y1] -31-i sopropyl- 1H pyr??@fcgi/yk-@gfg‘éf@%é'ﬁf%@a xa¥mge_,ve NNH ,-- N---
Using a procedure simlar to that describedvéor Exanple 11, but using the
conpound described in Ex&rple e ti\tl e conpound was prepared as a 20

solid (32 my, 84%. LOMB R=1. 4§ nips BSCN-WB.l z 434 [MH+. WO
2010/ 032200PCT/ 1B2009/ 054038

Me
Using a procedure similar to that described for Example 1, but using (S)-(+)-

1-amino-2-propanol, and purifying using column chromatography eluting with
50% ethyl acetate in pentane, the title compound was prepared as a solid (67
10 mg, 14%). 'H NMR (400 MHz, CDCl3): & 0.40 (m, 2H), 1.00 (m, 2H), 1.35 (d,
3H), 1.55 (d, 6H), 1.80 (m, 1H), 3.30 (m, 1H), 3.75 (m, 1H), 4.05 (m, 1H), 5.35
(m, 1H), 6.95 (m, 1H), 7.65 (d, 2H), 7.95 (d, 2H). ESCI MS m/z 353 [MH]".

Example 3: 3-(4-Cyano-phenyl)-4-cyclopropyl-N-[(2R)-2-hydroxypropyl]-1-

15 isopropyl-1H-pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1, but using (R)-(+)-
1-amino-2-propanol, and purifying using column chromatography eluting with
50% ethyl acetate in pentane, the title compound was prepared as a solid (79
20 mg, 17%). 'H NMR (400 MHz, CDCl3): & 0.40 (m, 2H), 1.00 (m, 2H), 1.35 (d,
3H), 1.55 (d, 6H), 1.80 (m, 1H), 3.30 (m, 1H), 3.75 (m, 1H), 4.05 (m, 1H), 5.35
(m, 1H), 6.95 (m, 1H), 7.65 (d, 2H), 7.95 (d, 2H). APCI MS m/z 353 [MH]".

Example 4: 3-(4-Cyano-phenyl)-4-cyclopropyl-N,1-diisopropyl-1H-pyrazole-5-

25 carboxamide



78 Exanpl e 15: 3-(4-Cyanophenyl)-4-cycl opropyl-1-isopropyl-N[(3S)-1-
propi onyl pyrrol id in-3-yl]-1H pyrazol e-5-carboxamide M >---Me N-NH
5Usi ng a wocowduemosi mlar to that described for Exanpl @eCIaBbot/ousisng t he
conpound described in Exanple 9 and pBBopi onyl chloride, the title conpound
was prepared as a solid (24 ng, 659%. LCMS R=1 .43 mns ESCL M5 nfz 420
[ VH +. 10Exanpl e 16:
3- (4- Cyanophenyl) - 4- cycl opr opyl uylﬁp I azet i din-3-y1l)-1- isopropyl
- 1H pyrazol e- 5- car boxam i gde- Me ' y- Ne---- Using a

11 but using the conpound

procedure sinmlar to that desc 4aane
c§IpW%pared as a 15 solid (21

PN 1-1 50b

descri bed in Exanple 10,
ng, 64% . LCVS R=1.49 mns ESC1L M5 ml (420 4 MH|

3- (4- Cyanophenyl) - 4-cycl opropyl-1- |sopopyl N- (1- pr opi ony .
azeti di n- Bsing a1 pregecurel ém&faKbdh&fmd@éC”bed for Examme 1, but using

isopropylamine, the title compound was prepared as a solid (186 mg, 41%).
'H NMR (400 MHz, CDCls): $ 0.40 (m, 2H), 1.00 (m, 2H), 1.30 (d, 6H), 1.50

5 (d, 6H), 1.80 (m, 1H), 4.30 (m, 1H), 5.30 (m, 1H), 6.25 (m, 1H), 7.65 (d, 2H),
7.95 (d, 2H). APCI MS m/z 337 [MH]".

Example 5: tert-Butyl (3R)-3-({[3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-
1H-pyrazol-5-yljcarbonyl}amino)-pyrrolidine-1-carboxylate
Me

10
O-Benzotriazol-1-ylI-N,N,N’,N’-tetramethyluronium hexafluorophosphate (642

mg, 1.69 mmol) was added to a solution of the compound described in
Preparation 5 (250 mg, 0.85 mmol) in 2-methyl tetrahydrofuran (5 mL),
followed by pyridine (0.21 mL, 2.54 mmol) and (R)-(+)-N-Boc-3-

15 aminopyrrolidine (0.19 mL, 1.10 mmol). This mixture was stirred at relux for 1
hour and then allowed to stand at room temperature for 16 hours. The
mixture was evaporated under reduced pressure to give a gum. This crude
residue was partitioned between an aqueous saturated solution of sodium
hydrogen carbonate (10 mL) and dichloromethane (5 mL). The organic layer

20 was washed with an aqueous 10% wi/v citric acid (10 mL), and evaporated
under reduced pressure to give a solid (321 mg, 82%). 'H NMR (400 MHz,
CDCl3): 80.45 (m, 2H), 1.00 (m, 2H), 1.45 (s, 9H), 1.50 (d, 6H), 1.80 (m, 1H),
2.05-2.40 (m, 2H), 3.40 -3.80 (m, 4H), 4.65 (m, 1H), 5.35 (m, 1H), 6.70 (d,
1H), 7.70 (d, 2H), 7.90 (m, 2H). APCI MS m/z 464 [MH]".

25



Using a procedure simlar to that described for Exanple 11 but using the 5
conpound described in Exanple 10 and propionyl chloride, the title conmpound
was prepawoedorsn3azosol id (24 ng, 76%. LCVB R=1.42 ni ns EBETIBMSEY/NI4038406
[M-1] Exanpl e 18: 3-(4- Q/andbhenyl) 4-cycl opropyl-1-isopropyl-N[1
- (et hyI su I eti -1H zol r box de N Il o
Usimo a proramples e B a8t e e ReRy At e - 5P ng ¢ he
conpound descri begyJ é@@.@p} ride, the title
conmpound was pr egg_rl ras a gglaﬁ%@%méﬁé%n@Sl%M@h%ﬂﬁﬁg%@m ns ESClI 15MS
mz 428 [M-1]+. Exanple 19:
N-(1- Acetyl azetidin-3-y1l)-3-(4- cyanow)-4-cycl opropyl-1-
i sopropyl - 1H pyr azol e- 5- car boxanm ge- O 2010/ 032200PCT/ 1B2009/ 054038 80
1 . 3% mins ESCI M5 mz 392

[ MVH] +. Exarrpl e 20:
3- (4- Cyanophenyl) - oo

}x’“"e
opyf >EBpyrazol e- 5- car boxam
i de O

Using a procedure similar to that described for Example 5, but using (S)-(+)-
5 N-Boc-3-aminopyrrolidine, the title compound was prepared as a solid (343
mg, 88%). "H NMR (400 MHz, CDCls): & 0.45 (m, 2H), 1.00 (m, 2H), 1.45 (s,
9H), 1.50 (d, 6H), 1.80 (m, 1H), 2.05-2.40 (m, 2H), 3.40 -3.80 (m, 4H), 4.65
(m, 1H), 5.35 (m, 1H), 6.70 (d, 1H), 7.70 (d, 2H), 7.90 (m, 2H). APCI MS m/z
464 [MH]".
10
Example 7: tert-Butyl 3-({[3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-
pyrazol-5-yl]carbonyl}amino)azetidine-1-carboxylate
Me

N
Me
/ A{

Using a procedure similar to that described for Example 5, but using 3-amino-
15 1-N-boc-azetidine, the title compound was prepared as a solid (224 mg, 59%).

'H NMR (400 MHz, CDCl3): & 0.45 (m, 2H), 1.05 (m, 2H), 1.45 (s, 9H), 1.50

(d, 6H), 1.85 (m, 1H), 3.85 (m, 2H), 4.40 (m, 2H), 4.85 (m, 1H), 5.35 (m, 1H),

7.00 (d, 1H), 7.70 (d, 2H), 7.90 (m, 2H). APCI MS m/z 450 [MH]".

Example 8: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-pyrrolidin-3-
20 yl]-1H-pyrazole-5-carboxamide hydrochloride



Me Me Prepared using a procedure simlar to that described for Exanple 1,
but using N-propylamne, the title conpound was purified by high

per f or marmwo 2biogsezochr omat ogr aphy. LCMS R=3. 65 m ns ESCPCUVEBMOZ0R838 [ VH| +.
10 Exanpl e 21: 3-(4-Cyanophenyl)-4-cy®l opropyl-1-isopropyl-N-(3-methoxy
propyl)-1H pyrazol e- 5- car boxam de Me N\/I/e N HNO M Prepared using a
procedure simlar to that described for \Exanple 1, but using

153- net hoxypropyl am ne, the title conpo Mgas purified by high performance
| i qui d chromat ography. LCVB R=2.50 ni\n&f ESCy M5 mz 367 [ VH +. Exanple 22:
3- (4- Cyanophenyl) - 4- cycl opr opys ' 6pr N-£3,8,3-trifluoro

propyl)-1H pyrazol e- 5- car boxa - - /NN H
NF : HCI

Using a procedure similar to that described for Preparation 19, but using the
compound described in Example 5, the tittle compound was prepared as a
solid (205 mg, 77%). 'H NMR (400 MHz, CDsOD): & 0.30 (m, 2H), 0.95 (m,

5 2H), 1.45(d, 6H), 1.95 (m, 1H), 2.20 (m, 1H), 2.45 (m, 1H), 3.30 (m, 1H), 3.35
(m, 1H), 3.55 (m, 1H), 3.70 (m, 1H), 4.60 (m, 1H), 4.85 (m, 1H), 7.80 (d, 2H),
8.05 (d, 2H). APCI MS m/z 364 [MH]".

Example 9: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-pyrrolidin-3-
10 yl]-1H-pyrazole-5-carboxamide hydrochloride
Me

Y e
e~

N
= o) H
HCl
Using a procedure similar to that described for Preparation 19, but using the
compound described in Example 6, the titte compound was prepared as a
solid (156 mg, 58%). 'H NMR (400 MHz, CDsOD): & 0.30 (m, 2H), 0.95 (m,
15 2H), 1.45 (d, 6H), 1.95 (m, 1H), 2.20 (m, 1H), 2.45 (m, 1H), 3.30 (m, 1H), 3.35
(m, 1H), 3.55 (m, 1H), 3.70 (m, 1H), 4.60 (m, 1H), 4.85 (m, 1H), 7.80 (d, 2H),

8.05 (d, 2H). APCIMS m/z 364 [MH]".



N F Prepared using a procedure simlar to that described for Exanple 1, but
using 3,3,3-trifluoropropyl am ne hydrochloride, the title conpound was
purified W9 20032080/ 032200PCT/ 1B2009/ 054038 81 hi gh pertConrewesdssqui d

chr omat ogr aphy. LCIVS R=3.88 m ns ESCl76I\/S mz 391 [M-1]. Exanmpl e 23:

Sret ! ) - ERAIE A B BB s e ki YEPREPRY 3 5808k it ar 1o

that described for Exanple 1, %ol‘éSF)J&Qrtfo ageonet hyl ) - pyrim di ne
hydrochl oride, the title corrpo UI‘IX%I ed by high performance |iquid

chr omat ogr aphy. LCMS R=3.29 m ns ESCl mz 10387 [M-1]. Exanple 24:
3- (4- Cyanopheny1l) - 4- cycl opropyl- 1-i sopr opymeN-[ (3S) - 2- oxo

tetrahydrof uran-3-y1] - 1H pyrazol e- 5- gampoxanj de Me ) Me Prepared using a
Exa ple but using 15

(S)-(-)-a-am no-y- butyrloact
purified by high perforng
M5 mz 379 [M-1].

Using a procedure similar to that described for Preparation 19, but using the

5 compound described in Example 7, the title compound was prepared as a
solid (134 mg, 52%). 'H NMR (400 MHz, CD30D): & 0.30 (m, 2H), 0.95 (m,
2H), 1.45 (d, 6H), 2.00 (m, 1H), 3.30m, 1H), 4.40 (m, 4H), 4.90 (m, 1H), 7.80
(d, 2H), 8.05 (d, 2H). APCIMS m/z 350 [MH]".

10 Example 11: 3-(4-Cyanophenyl)-4-cyclopropyl-N-[(3R)-1-isobutyrylpyrrolidin-

3-yl]-1-isopropyl-1H-pyrazole-5-carboxamide
Me

Me
N—N H
/ N'l,,'
2 M
N e
° —
(@)

Me

Isobutyryl chloride (18 pL, 0.17 mmol) was added to a solution of the

compound described in Example 8 (46 mg, 0.12 mmol) and triethylamine (48
15 pL, 0.35 mmol) in dichloromethane (2 mL). This mixture was stirred at room

temperature for 2 hours, After which time it was washed with an aqueous

saturated solution of sodium hydrogen carbonate (5 mL) and a 10% w/v

aqueous solution of citric acid (5 mL), then evaporated under reduced

pressure to give a solid (40 mg, 80%). LCMS R=1.49 mins ESCI MS m/z
20 434 [MH]".



WO 2010/ 032200PCT/ 1B2009/ 054038 82 Exanpl e 25:

3- (4- Cyanophenyl) - 4- cycl opropyl- 1-i sopropyl -N-[ 2- (net hyl am

i no) - 2- oxwetzhyi3220bt pyr azol e- 5- carboxamide N Me H Pr @panBuowsi/ngg a
procedure simlar to that described fr Exanple 1, but using 5 Hd y- NHwe

hydrochl oride, the tjtl oun purified by high rance |iquid
chr omat ogr ap _arq_@g,é%@_(%%nggﬂE&?A,@/Clﬂpp@éaﬁsm?qpﬁ-ﬂ-[(gsm " Exanpl e
26: 3-(4- Cyanopheny, 5 Py 1 LBz i

10oxopyrrolidin-1- y‘?@’ﬁﬁ’éﬁﬂr@?ﬂmﬁﬂﬂ E?%Z(gggo%%&ﬁm% epared using a
procedure simlar to that described Mgr Exanple 1, but using

N- ( 3-am nopropyl)-2-pyrrolidinone, the)timd e conpound was purified by high
performance |iquid chromatography. Re3.20 mins ESCl M5 mfz 420

15[M -1]. Exanple 27: Methy N,

N-{[ 3- (4- cyanophenyl) - 4-cy ' opr opyl-/1H

pyrazol - 5-yl car bonyll-N ety al anijnat ege NY----Me / N

0 Me

Using a procedure similar to that described for Example 11, but using
5  propionyl chloride, the title compound was prepared as a solid (26 mg, 54%).
LCMS Ri=1.43 mins ESCI MS m/z 420 [MH]".

Example 13: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-1-
(methylsulfonyl) pyrrolin-3-yl]-1H-pyrazole-5-carboxamide

Me
Me
N—N H
/ N,
A~}
N\

o
10 0

Using a procedure similar to that described for Example 11, but using
methane sulphonyl chloride, the title compound was prepared as a solid (34
mg, 67%). LCMS R=1.49 mins ESCI MS m/z 442 [MH]".

15 Example 14: 3-(4-Cyanophenyl)-4-cyclopropyl-N-[(3S)-1-isobutyrylpyrrolidin-
3-yl]-1-isopropyl-1H-pyrazole-5-carboxamide

Me
>\Me
N—N H
A~
N Me
= ° }/<
N="
o Me

Using a procedure similar to that described for Example 11, but using the
compound described in Example 9, the tittle compound was prepared as a
20 solid (32 mg, 84%). LCMS R=1.49 mins ESCI MS m/z 434 [MH]".



Me O Me 20Prepared using a procedure simlar to that described for Exanple
1, but using a-am noisobutyric acid nethyl ester hydrochloride, the title
conpound Wwa010MB22010/ 032200PCT/ 1B2009/ 054038 83 puri f i @dThp200d/g33038
performance |iquid chromatography. LO$E R=3.66 m ns ESCI M5 mlz 395 [ VH| +.
Exanpl e 28:

N- (2- Am noet hyl ) - 3- (4- cyanophenyl) - 4- cycl opr opyl - 1-i sopropyl 51H pyr azol e- 5-

carboxam de M3anhdle 15:3- &ﬂ@gén%ﬁbﬁ\ynu cyblowkd?pﬁfﬁe@,!s%yuﬂtm)awrocedure

simlar to that descrl be but 'usi ng ethyl enedi’am ne, the
title conpound was popionygyrioyidin- @Iyl]pkhl Dwami&:é darbpualmldar omat ogr aphy. LCMVS
R=2.30 mns ESCI M5 mz 338 [MH +. 10 Exanple 29:

N- (2- am no- 2- et hyl propyl) 3-(4-cyano nyl) 4-cycl opropyl -

i sopropyl - 1H pyr azol e- 5- car boxam de

Wﬁ

5 Using a procedure similar to that described for Example 11 but using the
compound described in Example 9 and propionyl chloride, the title compound
was prepared as a solid (24 mg, 65%). LCMS R=1.43 mins ESCI MS m/z
420 [MH]".

10  Example 16: 3-(4-Cyanophenyl)-4-cyclopropyl-N-(1-isobutyrylazetidin-3-yl)-1-
isopropyl-1H-pyrazole-5-carboxamide
Me

Me
N—N Me
) N
V7 \CN Me
© o)
Using a procedure similar to that described for Example 11, but using the

compound described in Example 10, the titte compound was prepared as a
15 solid (21 mg, 64%). LCMS R=1.49 mins ESCI MS m/z 420 [MH]".



Me H Me NVe ONH2 Prepared using a procedure simlar to that described for
le 1, but using 15 1, 2-di am no-2-net hyl propane, the title conpound was
purified W 2nhiogis2er f or mance | i qui d chronat ography. LCVBCRER208%03#038s ESC

Exanp

S
3-(4-
et hyl
Prepa
usi ng
puri f
MS m
3-(4-

cyclo
Prepa
usi ng
hi gh

[ MH +.

z 366 [VH +. Exanpl e 30: 79

1 praite 120 e Rl heny sty rrsptam b borad0ds 6.

4-yl)m

red using a procedétregdmg]))am rgg@é sdessbkdarel or Exanple 1, but

C- (1- Met hyl - 1H- pyr azol -

hyl am ne, the title corrpound was

ied by high performance |iquid cH'f}Cfat ography. LCMS Rt= 1.43 mns ESCI

z 389 [MH +. 5 Exanple 31:
Cyanophenyl) - 4-cycl opropyl - N- [ (1R3S) - 3- hydroxMe

pentyl]-1-isopropyl-1H pw# zoI ¢- 5\ car hoxamide NN----- Me OH

red using a procedure , scLNhed”for Exanple 1, but

10 (1S, 3R) - 3- Am ng=eyT ntan
per formance |i qui dChr omat ogr aphy .

Using a procedure similar to that described for Example 11 but using the

5 compound described in Example 10 and propionyl chloride, the title
compound was prepared as a solid (24 mg, 76%). LCMS R=1.42 mins ESCI
MS m/z 406 [MH]".

Example 18: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[1-(methyl

10 sulfonyl) azetidin-3-yl]-1H-pyrazole-5-carboxamide

Using a procedure similar to that described for Example 11 but using the

compound described in Example 10 and methane sulphonyl chloride, the title

compound was prepared as a solid (15 mg, 45%). LCMS R=1.50 mins ESCI
15 MS m/z 428 [MH]".

Example 19: N-(1-Acetylazetidin-3-yl)-3-(4-cyanophenyl)-4-cyclopropyl-1-

isopropyl-1H-pyrazole-5-carboxamide

N
— /
N=— N Me

20 Using a procedure similar to that described for Example 11 but using the
compound described in Example 10 and acetyl chloride, the title compound

| e npound was purlfled by
LCMS Rt=1.23 mins ESCI M5 mlz 379



Exanpl e 32: 3-(4-Cyanophenyl)-4-cycl opropyl - N-(ci s- 3- hydroxycycl obutyl)-1-
15i sopropyl - 1H pyrazol e-5- carboxam de Me ) Me OH Prepared using a procedure
simlar twothawo3emscri bed for Exanple 1, but using the ®oxpBogosiesscri bed

in Preparation 65, the title conpoundowas purified by high performance

l'iquid chronat ogra . LCMS, Rt=1.37 mn | 0 mz 36 +. WD

2070/ 03708PCHPBRHSb S5 G505h (45 i gashe JEMS R 35 ming E8L! WS hz

3-(4- Q/angggw}q}*)_- 4-cycl opropyl- 1-isopropyl -N-[(1S)-1-nethyl

propyl] - 1H pyrazol e- 5-car boxam de Me N)------ M/ NHN _ M Pr epar ed

using a procedure sinmlar to that described for Exanple 1, but using

o) - 2 am NGB ABR: 0.8 (4 L) RofRERANLy SRR SroBY- LSBT o mance
5 pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using
N-propylamine, the title compound was purified by high performance liquid
chromatography. LCMS R=3.65 mins ESCI MS m/z 337 [MH]".
10
Example 21: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(3-methoxy
propyl)-1H-pyrazole-5-carboxamide

\Me
Prepared using a procedure similar to that described for Example 1, but using

15  3-methoxypropylamine, the title compound was purified by high performance
liquid chromatography. LCMS R=2.50 mins ESCI MS m/z 367 [MH]".

Example 22: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(3,3,3-trifluoro
propyl)-1H-pyrazole-5-carboxamide

20
Prepared using a procedure similar to that described for Example 1, but using

3,3,3-trifluoropropyl amine hydrochloride, the title compound was purified by



chr omat ography. LCVM5S R= 2.38 mns ESC1 M5 mz 351 [M-1]. Exanple 34:
3-(4- Cyanophenyl) - 4- cycl opropyl - N- (2, 2- di net hyl propyl) - 1- i sopropyl

- 1H pyr azwbeobrysaoboxamide M /NN, )----- Me Pr e paP€a/IBRI0N (54038
procedure simlar to that described f&r Exanple 1, but using

neopentyl am ne, the title ound wa h nce liquid
Chr ot o0 PR R GG SRR OB YL GMS M?%rg’wpﬁeﬁé % 35
3-(4- Wanggkpw}q}*)_ 4-cycl opropyl- 1-isopropyl-N[(1R)-1- nethyl

propyl] - 1H pyrazol e-5-carboxamide M@ N )----M/ NHN .------- NVe Me
Prepared using a procedure simlar to that descri bed for Exanple 1, but

' R h | d fied b h h
per f or e EX BN AR o Gr taraeguidy o SR RE S ESR L Bl 2 551

[M-1]5 methyl)-1H-pyrazole-5- carboxamlde
NQ Me
N
Z N Me

H Nﬁ\N
T
Prepared using a procedure similar to that described for Example 1, but using
4-(aminomethyl)-pyrimidine hydrochloride, the title compound was purified by
high performance liquid chromatography. LCMS R{=3.29 mins ESCI MS m/z
10 387 [MH]".
Example 24: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-2-oxo

tetrahydrofuran-3-yl]-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

15  (S)-(-)-a-amino-y-butyrloactone hydrobromide, the title compound was purified
by high performance liquid chromatography. LCMS R=3.23 mins ESCI MS
m/z 379 [MH]".



WO 2010/ 032200PCT/ 1B2009/ 054038 86 Exanpl e 36:
(+/-)-3-(4-Cyanophenyl)-4-cycl opropyl-1-isopropyl -

(t et rahydwoforezns2@eyl met hyl ) - 1H pyrazol e- 5- car boxam de PCTOBRogpH0Esd usi ng
a procedure simlar to that described2for Exanple 1, but using 5

per or mance BiariPl ek biECoGRaphy ™ Er o foP oy el 378"

[M-1]. MASind).2-oxoethyl]-1H-pyrazole-5-carboxamide
3-(4- Q/anophenyl) 4 cycl ogr or;(y I\BL] p_y Z-dl hydr 0X5HI10pyrroI o[ 1, 2-a]imdaz

ol - 6-y1] - 1-isopropyl- 1HNxy 5 car boMeni de” Me )Me Prepared using a

procedure simlar to that de Ie 1, but using the conpound
‘onpo fid was purified by high
performance |iquid chromatogr aphy M 7 2.28 mns ESCl MS 15nmz 401
[M-1]. Exanple 38: 3-(4-Cyanophenyl ( N| opr/opyl -N-R6R) -6, 7-di hydr o- 5H
pyrrolo[ 1, 2-a]imdazol -6-y1]-1-i a@ opyO 1H ﬁgl,\/%- 5- car boxam de Me

H

described in Preparation 68,

Prepared using a procedure similar to that described for Example 1, but using

5 H-Gly-NHMe hydrochloride, the title compound was purified by high
performance liquid chromatography. LCMS R=3.07 mins ESCI MS m/z 366
[MH]".

Example 26: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[3-(2-
10 oxopyrrolidin-1-yl)propyl]-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

N-(3-aminopropyl)-2-pyrrolidinone, the title compound was purified by high

performance liquid chromatography. LCMS R=3.20 mins ESCI MS m/z 420
15  [MH]".

Example 27: Methyl N-{[3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-
pyrazol-5-ylcarbonyl}-2-methyl-alaninate

20  Prepared using a procedure similar to that described for Example 1, but using

o-aminoisobutyric acid methyl ester hydrochloride, the title compound was



WO 2010/ 032200PCT/ 1B2009/ 054038 87 by hi gh performance liquid

chromat ography. LCM5S Rt= 2.30 mns ESCL M5s nmfz 401 [M-1]. Exanpl e
39: (+/-)wWB-20m/@ymnophenyl) - 4-cycl opropyl- 1-i sopropyl - NPCTAB2009/054038

5nmet hyl - 1H pyrazol - 4-y1) et hyl - 1H pyr &30l e- 5- car boxam de Prepared using a

rocedure si that descrihed for S

(1)< 1- (RO Py. RRNpheoGaTcs, S5t AyomRPUaPhHe LEMS '%tog&ﬁjmin%s
purified pgdlingg nﬁ)/grggg @pﬁe I |qU| d chromatography. LCMS Rt= 3.01 mi ns ESCl
M5 10m z 403 [ MVH] +.

(+/-)-3-(4- Q/anophenyl) 4- cycl opropyl 1-isopropyl -N-(tetrahydro-

2H pyran-3=y1)-1H.py o) e-5-car Pre ared using a
ot obadur o EXAPE 2B ARe R bR AreyRResBani Ee 1y tptond g SBRSE
(+/-)-4etrahydro-pyran-3-yl a1p raztdr@5tdatrngamq,@gound was purified by high
performance |iquid chromatography. LCMS Rt .10 mns ESC1 M5 nfz 379

I N Me

7 N
— H
N
\/\
O NH,

Prepared using a procedure similar to that described for Example 1, but using
ethylenediamine, the title compound was purified by high performance liquid
chromatography. LCMS R=2.30 mins ESCI MS m/z 338 [MH]".
10
Example 29: N-(2-amino-2-methylpropyl)-3-(4-cyanophenyl)-4-cyclopropyl-1-
isopropyl-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

15 1,2-diamino-2-methylpropane, the title compound was purified by high
performance liquid chromatography. LCMS R=2.33 mins ESCI MS m/z 366
[MH]".

Example 30: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1-methyl-1H-
20 pyrazol-4-yl)methyl]-1H-pyrazole-5-carboxamide

N>—




WD 2010/ 032200PCT/ 1B2009/ 054038 88 Exanpl e 41:
(+/-)-3-(4-Cyanophenyl)-4-cycl opropyl-1-isopropyl-N(1-nethyl-

6- oxopi pewDdn1/B2308) - 1H pyr azol e- 5- car boxam de Me ) Mo HPNTHB20p0R0&80ar ed
using a procedure simlar to that des®ribed for Exanple 1, but using 5
5-am no-1-neth eridin-2-one repar.e rding to J. tibiot. Ser.
a 17 10Eiepatey Bt niedakie simitia taesarRY SO ExAmPlh ToBH GHiRGnce
i quid ChCO MM Ha%ﬂ?‘i)—mét rﬁ?n%Str%SEFtlle ané%s[%wmﬁéd by
Exanpl e 42: 4- Cyano heny1l)-'4- cy opr opyl - N42- (et hyl am no) - 2- oxoet hyl ] -
101-i sopr big;nlparf@rmarmdlqeucsefar@nm@ap@a NECINS-R=1.4BIveinBrE®@l S o¥zng a
procedure g% ' to that described for Exanple 1, but using

2- am no- ﬁv acetam de, the title conpound was purified by high
perforgrance |iquid chromatography. LCM5 Ri= 2.89 mins ESCI M5 mz 380

15[ M -1].
[ ] Example 31: 3-(4-Cyanophenyl)-4-cyclopropyl-N-[(1R,3S)-3-hydroxy

cyclopentyl]-1-isopropyl-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

10  (1S,3R)-3-Amino-cyclopentanol, the titte compound was purified by high
performance liquid chromatography. LCMS Ri= 1.43 mins ESCI MS m/z 379
[MH]".

Example 32: 3-(4-Cyanophenyl)-4-cyclopropyl-N-(cis-3-hydroxycyclobutyl)-1-
15 isopropyl-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

the compound described in Preparation 65, the titte compound was purified

by high performance liquid chromatography. LCMS Ri= 1.37 mins ESCI MS
20 m/z 365 [MH]".



Exanpl e 43: 3-(4- Cyanophenyl)-4-cycl opropyl-1-isopropyl-N-(tetrahydro-2H
pyran-4-yl-1H pyrazol e-5-carboxam de Me)Me HN O WO

2010/ 032280RCIVBBAHO09/ 054038 89 performance |iquid chromaragraphian3s.CVS Rt =
3.00 mns ESC1L M5 nlz 379 [ 85Exanpl e 44:

fﬁét hyl3 ME(%FLPE%‘@Z ](410 B OF'}’B 363[9@[3&9' ?Q@ﬁl’\k@%ﬁ\&w@ oS  H NN M

Prepared using a procedur&oﬁg 1I|.@b},,tagprheeﬁlcag§\oggarm, gd for Exanple 1, but

using (+/-)-1-nmethyl-2-pyraz amne, the title conmpound was

purified by
N=

Prepared using a procedure similar to that described for Example 1, but using
5  (+)-2-aminobutane, the title compound was purified by high performance liquid
chromatography. LCMS Ri= 2.38 mins ESCI MS m/z 351 [MH]".

Example 34: 3-(4-Cyanophenyl)-4-cyclopropyl-N-(2,2-dimethylpropyl)-1-

isopropyl-1H-pyrazole-5-carboxamide

Me
\/(\Me
10 Me
Prepared using a procedure similar to that described for Example 1, but using
neopentylamine, the title compound was purified by high performance liquid
chromatography. LCMS Ri= 3.54 mins ESCI MS m/z 365 [MH]".
15 Example 35: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1R)-1-

methylpropyl]-1H-pyrazole-5-carboxamide

Me
Prepared using a procedure similar to that described for Example 1, but using
(R)-(-)-2-aminobutane, the title compound was purified by high performance
20  liquid chromatography. LCMS Ri= 2.38 mins ESCI MS m/z 351 [MH]".



hi gh performance |Iiquid chromatography. LCM5 Ri= 3.09 mins ESC1 M5 m z
10403 [ MH +. Exanpl e 45:

(+/ -)-3- (WoQywspieenyl) - 4- cycl opropyl- 1-i sopropyl - N-[ ( 3RCTAB2009/054038
oxopyrrolidin-3-yl]-1H pyr azol e 5-car$soxam de M ) M N_ H 15Prepared
using a procedqure t descriped f le 1 usi ng
(TS 8- B no Exarmale 36 ) e Craonnany B anorimhaisosiop ity by i gh
per formance |i qui M5 mz 378

[MH +. WO 2010/ 0 2200@(@7@%@% sthp eH E)%g%p? BafbGfide

3- (4- Cyanophenyl) - 4- cycl dpopy/ i sopr opd - N- met hyI

pyrazol e- 5- car boxam de Prepa Usi ngna pkocedure si m I ar to that

descri bed for Exanple 1, but us #ethyl aMene hydrochl oride, the title
conpound was prepared as a white soli\d<H/44 85% 1H NMR (400 MHz,
CDCI3): 6 0.40 (m 2H), 0.95 (m 2H) : 1.75 (m 1H), 3.05 (d,
3H), 5.30 (m 1H), 6.45 (m 1H), % 5 (d, 2H). LCVB R=2.91
mns ESCl MS mz 309 [ MH +. 10Exanple 4T

|13)y§ g-z(cj?/gn henéé)ygmgjé%lrggerdoupg|S|rr|}haerttg¥hat delssc:%Begl?grl I_E)%ala_lr_nple 1, but using

5  (+/-)-tetrahydrofurfurylamine, the title compound was purified by high
performance liquid chromatography. LCMS Ri= 3.18 mins ESCI MS m/z 379
[MH]".

Example 37: 3-(4-Cyanophenyl)-4-cyclopropyl-N-[(6S)-6,7-dihydro-5H-
10 pyrrolo[1,2-a]imidazol-6-yl]-1-isopropyl-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

the compound described in Preparation 68, the titte compound was purified

by high performance liquid chromatography. LCMS Ri= 2.29 mins ESCI MS
15  m/z 401 [MH]".

Example 38: 3-(4-Cyanophenyl)-4-cyclopropyl -N-[(6R)-6,7-dihydro-5H-
pyrrolo[1,2-a]imidazol-6-yl]-1-isopropyl-1H-pyrazole-5-carboxamide

20  Prepared using a procedure similar to that described for Example 1, but using
the compound described in Preparation 67, the title compound was purified



Prepared using a procedure simlar to that described for Exanple 1, but

usi ng et hyl am ne hydrochloride, the title conpound was isolated as a white
solid (1w020r032806%) . LCVS Rt =3.04 mns ESCl M5 nfz 32BCrBRoe9/0EHRIDI € 48:
3-(4- Q/anophenyl) 4-cycl opropyl-1-isdfropyl -N-(2,2,2-trifluoro

ethyl)-1H zol e- 5-car boxam de Me ) Me HN,F.F :

2010) b322BB IS PRIBGOR ORI D8R o P BIAE BN e OIS, B ot BAUPESSESE! MS o ¢ hat
descri bednfipradxgmmje 1, but using 2,2, 2-trifluoroethylanmne, the title
conpound was purified by high performance |iquid chromatography. LCVS
R=3.31 mins ESC1 M5 mz 377 [M-1]. 5Exanple 49:

Tsopr opy - TRRANIPS dREY G EIGEY anPeRSH LR SRS bt D1 -
procedsire si m I ar rigghyihat- Q@Q@ruwtﬁwn%mb% 4 cakibxansdag

cycl opropyl met hyl am ne, ﬁe title conpound was purified by high performance
10 liquid chromat ographyl 3.30 m ESCL M5 mz 349 [M-1]. Exanple
50: 3-(4-Cyanophenyl) - N-cycl 1-4-gycl I\pepyl -1-isopropyl -1H

7N Me

H
N)/@
~N
o

Me

Prepared using a procedure similar to that described for Example 1, but using

(+/-)-1-(1-methyl-1H-pyrazol-4-yl)-ethylamine, the title compound was purified

by high performance liquid chromatography. LCMS Ri= 3.01 mins ESCI MS
10  m/z 403 [MH]".

Example 40: (+/-)-3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydro-
2H-pyran-3-yl)-1H-pyrazole-5-carboxamide

15 Prepared using a procedure similar to that described for Example 1, but using
(+/-)-tetrahydro-pyran-3-ylamine, the title compound was purified by high
performance liquid chromatography. LCMS Ri= 3.10 mins ESCI MS m/z 379
[MH]".



pyrazol e-5-car boxan de Me )Me N_ 15Prepared using a procedure simlar to
that described for Exanple 1, but usi ng cyclobutylamne, the title conmpound
was puri fweaotwosbdogh performance |iquid chromat ography. PCOVBR0RYYBI4AT M ns
ESCL M5 mz 349 [ ML-1] +. Exa%pl e 51:

201 sopt opyEXhiA 411 (e pg GYn ekt o AP REYR SR roDyI- -methyl-

2010/ 032200PCT/ 18200%/(9%95@09@3& PALSFaHSIEIYcarRkaRfiglire simlar to that
descri bed for Exanple 1, but | usi n%ﬁcyc pr opyl met hyl - net hyl - am ne (prepared

according to J. Het erocycl ic Chem, 20,Me031 (1983)), the title conmpound
was purified by high perfornmance I|qU| d oat ogr aphy. LCMS R=3. 38 mins
ESCL M5 mz 363 [M-1]. 5 | Ex
3- (4- Cyanophenyl) - 4-cyc
3-y1)-1H pyrazol e-5-car boxam de ¢ a procedure simlar to
that described for Exanple 1, but using 14 (+/|-) -tjetrahydrof uran- 3-yl am ne
hydrochl oride, the title conpound ﬁ purPfie igh performance |iquid
chromat ography. LCM5 R=2.93 mins ESCL Ms mz 365 [M-1]. Exanpl e
53: 3-(4- Cyanopheny1l) - 4-cycl opropyl-1-isopropyl M [ (2R)-

15tetr ahyﬂFé’éa‘#eS sﬁ1gy£ ryg?cgéydjulre LR 18904 de“:éc?%g%(rag}(%ple 1, but using

5  5-amino-1-methyl-piperidin-2-one (prepared according to J. Antibiot. Ser. A.

17, 1964, 172.) the title compound was purified by high performance liquid
chromatography. LCMS Ri= 2.80 mins ESCI MS m/z 406 [MH]".

Example 42: 3-(4-Cyanophenyl)-4-cyclopropyl-N-[2-(ethylamino)-2-oxoethyl]-

10 1-isopropyl-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using

2-amino-N-ethyl-acetamide, the title compound was purified by high

performance liquid chromatography. LCMS Ri= 2.89 mins ESCI MS m/z 380
15  [MH]".

Example 43: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydro-2H-

pyran-4-yl-1H-pyrazole-5-carboxamide
Me

20  Prepared using a procedure similar to that described for Example 1, but using

tetrahydro-pyran-4-ylamine, the title compound was purified by high



Prepared using a procedure simlar to that described for Exanple 1, but
using (R -(-)-tetrahydrofurfurylamne, the title conpound was purified by
hi gh per fwormaras2i0oqui d chr omat ogr aphy. LCVS R=3. 12 mi n®CEFBI0NBM3I&Z 379
20[M-1]. WD 2010/ 032200PCT/ 1B2009/ 084038 93 Exanpl e 54:

?sggrgsrogag%}&ffgll'@& ng?rﬂg g zl\)géﬁ/iﬁf [Dg ébehg'flsn%sél M%E‘é‘ﬂu?%gsl m | ar

to that dggqQpi bed for Exanple 1 but using 5 2-cycl opropyl -et hyl am ne
hydr ochl ori de (prepared according to Bioorganic & Medicinal Chem stry
Letters 14 (2004) 3147-3149), the title conpound was purified by high

St Bl B o e g g [
t et r ahydr of ur an- »zlmrmbpwzbf-u;vu@w]zwwaf@é@m ------ 0

Prepared using a procedure sim’lar to that descri bed for Exanpl e 1 but
using (S)-(-)-tetrahydrofurfurylani ne,M¢he title conpound was purlfled by

hi gh

Prepared using a procedure similar to that described for Example 1, but using

(+/-)-1-methyl-2-pyrazol-1-yl-ethylamine, the title compound was purified by

high performance liquid chromatography. LCMS Ri= 3.09 mins ESCI MS m/z
10 403 [MH]".

Example 45: (+/-)-3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-5-
oxopyrrolidin-3-yl]-1H-pyrazole-5-carboxamide

15 Prepared using a procedure similar to that described for Example 1, but using
(+/-)-4-amino-pyrrolidin-2-one, the title compound was purified by high
performance liquid chromatography. LCMS Ri= 2.67 mins ESCI MS m/z 378
[MH]".



15 performance |iquid chromatography. LCM5S R=3.12 mns ESC1L M5 mlz 379
[M-1]. Exanple 56: 3-(4-Cyanophenyl)-4-cyclopropyl-N(2-hydroxy-1, 1-

di et hyl evbybjo/as2i08opr opyl - 1H pyr azol e- 5- car boxam de MePRYIAB2009/6MB38 N
OH WO 2010/ 032200PCT/ 182009/ 054038 M performance |iquid chromat ography.

LCM5 R=3. 02 nsE 367 -1] . anple 57

(+1-) -5 (- ErampRdty BrCaCknarafii-S1¢oaropyl SERIBPUINARGIHH:  ni eny1) -1
-isopropyl-1H pyrazol e-5-car bﬁé‘%%@%%rboxaﬁﬁﬁ@ar ed using a procedure
simlar to that described for but using

Me

Prepared using a procedure similar to that described for Example 1, but using

5 methylamine hydrochloride, the titte compound was prepared as a white solid
(44 mg, 85%). 'H NMR (400 MHz, CDClIs): & 0.40 (m, 2H), 0.95 (m, 2H), 1.50
(d, 6H), 1.75 (m, 1H), 3.05 (d, 3H), 5.30 (m, 1H), 6.45 (m, 1H), 7.65 (d, 2H),
7.95 (d, 2H). LCMS R=2.91 mins ESCI MS m/z 309 [MH]".

10 Example 47: 3-(4-Cyanophenyl)-4-cyclopropyl-N-ethyl-1-isopropyl-1H-

pyrazole-5-carboxamide
Me

Prepared using a procedure similar to that described for Example 1, but using
ethylamine hydrochloride, the title compound was isolated as a white solid (14
15 mg, 26%). LCMS R=3.04 mins ESCI MS m/z 323 [MH]".

Example 48: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2,2,2-trifluoro
ethyl)-1H-pyrazole-5-carboxamide




t et rahydro- 3-thi ophenam ne 1, 1-dioxide, the title conpound was purified by
hi gh performance |iquid chromatography. LCM5S R=2.90 mns ESCL M5 mz 10413
[ MH +. Basioph /33200 PCT/TB2009/054038

3- (4- Cyanophenyl) - N, 4-di cycl opr opyl- 181 sopr opyl - 1H pyr azol e- 5- car boxam de
Me N------- Me / N H N 15D i sopr opyl et hyl am ne .80 n_, 39.5 mmul) and
Gyc opr opbTSRARE UepI9ra PARECCREE 5 TR Nk dsabed TooEXaTpIg d; Bl Gind no
conmpound T fi ' I g B )il

2ot hy t SE7 AR ARay e, P 1 QifipSindwas P TEBY YA rerforpance

1- pr opanelitnod ghoornetagearhyc ycCMS Ristdydit miles ESGIMBingat370lMH] on i n

di chl oroethane) (17.30 nL, 59.3 mmol) was added. 20 The m xture was heated
at 70 C for 16 hours, and then diluted with ethyl acetate (200 nmL). It was
washeds wi t h BairipRt 43! 3eACyEhE Ry CIbBROPYI-N-(cl/ek | R $- sol ution
of citric acid (?LOO m.) ggﬁz so%?ﬁ?nm)ggr gongt epv(l_logl’:@quyhe gg)%;i ned organic
extracts were dried over iSeRIP®SIThPyarplear-eardaxenided, and evaporated under
reduced pressure to give g oil. The crude 25residue was purified by colum
chromat ogr aphy, el uting w th~504 acMeaate in heptane, to give a solid.
This solid was recrystalized w D 2010/ 032200PCT/ 1B2009/ 054038 95
propanol to give the title conpowr itdesolid (2.46 g, 74% . 1H NWR
(400 MHz, CDCI3): 6 0.40 (m 2H), 2H), 0.95 (m 4H), 1.50 (d, 6H),
1.75 (m 1H), 2.95 (m 1H), 5. 60 (m, 1H), 7.65 (d, 2H), 7.90
(d, 2H). ESCl M5 mfz 335 [MH +. 5 Exanpl &/59:

Prepared using a procedure similar to that described for Example 1, but using
cyclopropylmethylamine, the title compound was purified by high performance
10  liquid chromatography. LCMS Ri=3.30 mins ESCI MS m/z 349 [MH]".

Example 50: 3-(4-Cyanophenyl)-N-cyclobutyl-4-cyclopropyl-1-isopropyl-1H-

pyrazole-5-carboxamide

15 Prepared using a procedure similar to that described for Example 1, but using
cyclobutylamine, the title compound was purified by high performance liquid
chromatography. LCMS R=3.27 mins ESCI MS m/z 349 [MH]".

Example 51: 3-(4-Cyanophenyl)-4-cyclopropyl-N-(cyclopropylmethyl)-1-

20 isopropyl-N-methyl-1H-pyrazole-5-carboxamide
N Me
—~I
N
z \N)\Me
- }\Ae

N\/4

o)



et hyl ) - 1H pyrazol e- 5- car boxam de Me

Prepared using a procedure simlar

to that described for Exanple 1, but using 102-net hoxyethylam ne, the title

conpound wea=o0p3efoned by hi gh performance |iquid chronmaPegnamioyns4iBVE

R=3.05 m ns ESCI I\/S m z 353 [M—I]+ BExanpl e 60:

N-tert-BuE %gﬁrs )yg gﬁ%%%gc q&éﬁ mﬁ%ﬁ%é?égépégg%@%g QUiHR@dur e

simlar tedbgo \Agﬁ‘ﬁ@thk/lbﬁ‘ét c}@fanﬁﬁ?g@répére@ubc%@& tﬁftJ P ek §ey O the

ui d chronmat ogr aphy.
R=3. 40 ni $erECR0, N@Sﬂi(ﬂ%&) [ha titld compoud v@s(32HiedRYTHigB2e0dBR0S8 96

Fiud DY BRRRET Y e RS SPRERY LSt SRRARS (R oxopr oY) -

pyrazol e-

title conpound

Exanpl e 6
1H pyrazo

10

15

20

ifie performance

Example 52: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydrofuran-

3-yl)-1H-pyrazole-5-carboxamide
Me

Prepared using a procedure similar to that described for Example 1, but using
(+/-)-tetrahydrofuran-3-ylamine hydrochloride, the title compound was purified
by high performance liquid chromatography. LCMS R=2.93 mins ESCI MS
m/z 365 [MH]".

Example 53: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(2R)-
tetrahydrofuran-2-ylmethyl]-1H-pyrazole-5-carboxamide

N—

Me
RS
N
2 \N)\Me

—\ H
N @)
\\\\‘"
@)

Prepared using a procedure similar to that described for Example 1, but using
(R)-(-)-tetrahydrofurfurylamine, the title compound was purified by high
performance liquid chromatography. LCMS Ri=3.12 mins ESCI MS m/z 379
[MH]".

LCVS



NO H Nme Triethylamne (0.16 nL, 1.22 mml) was added to a sol ution of
either the 5 conpound described in Exanple 2, or Exanple 3, or a mxture

t hereof (WOR010320061 nmol ), in di net hyl sul phoxi de (10PpeiiiBiood/hzxessd by a
solution of sul phur trioxide pyridine3conplex (0.19 g, 1.22 nmol) in

di met hyl sul phoxi de_( . This mxture was stjrJed at roomtenperature
for 16" hour EXaEPead; S -Cyer ot et ERPRR BN (S8 oS R B IBIRT acet at o
(50 mL, 20 nL). The 10 c 'd@ﬂﬂ g i e washed with brine (30
m.) dried over magnesi um%ggrp at@{gﬁlialktaee?%g??ﬁlx%rﬁe@%por ated under reduced
pressure to give an oil. This crude resMtue was purified by colum

chromat ography el uting w 3 nacepat\ge i N heptane to give a solid
(0.085 g, 40% . 1H NWR CDGY3)™N'6 0.00 (m 2H), 0.65 (m 2H), 1.15
(d, 6H), 1.55 (m 1H), 151.90\s 4.054(d, 2H), 5.00 (m 1H), 7.05 (m
1H), 7.30 (d, 1H), 7.55 (d, 1H). . 3 [ VH +. Exanpl e 62:

3-(4- Cyano- 3- net hyl phenyl) - N- (cycl op
4-met hyl - 1H pyr azol e- 5- car boxam de~JdMe >O0-Me N-NNHv-. .. ... 20Me 0 Using a
procedure simlar to that described for Exanple 1, but using the conpound
descri bedPrepared piging @ eroceduse ginsiasite phaipasesbad femiExamplend, but ysing onpound

[ TS he e BRedldundai g budastiils 67 (g o BorbEhiE’g 23
3- (4- Cyanmedidivalnghomasiiy Lefeds( 28)2604) 81 4x334epy tHe fite compound was

i sopropyl -4-met hyl - 1H pyr azol e- 5- car boxam de 0 Usi n% a procedure simlar
to that dedéiehsy high preamnance ligud eRomptegraphy. LUMS Ri=3.36 mins

ESCI MS m/z 363 [MH]".

10 Example 55: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(2S)-
tetrahydrofuran-2-yl methyl]-1H-pyrazole-5-carboxamide

N> Me

Prepared using a procedure similar to that described for Example 1, but using
(S)-(-)-tetrahydrofurfurylamine, the title compound was purified by high

15  performance liquid chromatography. LCMS R=3.12 mins ESCI MS m/z 379
[MH]".

Example 56: 3-(4-Cyanophenyl)-4-cyclopropyl-N-(2-hydroxy-1,1-
dimethylethyl)-1-isopropyl-1H-pyrazole-5-carboxamide

20
Prepared using a procedure similar to that described for Example 1, but using

2-amino-2-methyl-1-propanol, the title compound was purified by high



5 conpound described in Preparation 11 and (S)-(+)-1-am no-2-propanol, the
title conpound was prepared as a solid (0.055 g, 54%. 1H NWVR (400 MHz,
CDCl 3) : oew0.280/a3ek003H), 1.50 (d, 6H), 2.30 (s, 3H), 2 6®C(r£IBZ(IBH))5403}1 30 (m
1H, 3.70 (m 1H, 4.05 (m 1H, 5 0®4(m 1H, 6.25 (m 1H, 7.50 (m 1H),

Ecanpl ¢ 688 er@%”@é\%d§%’i”ﬁ§ﬂ%ﬁ§5xfl @'ﬂ@r&'@ o Enci S aA g7

i sopropyl nd thyI 1H pyrazol e- 5- car boxam de 0 USI ng a procedure simlar
to that d scrl bed for Exanple 1, but using the 15 conpound described in
Preparation 11 and (R)-(+)-1-am no-2-propanol, the title conpound was

pr epar ed a solilgd 5 499 . 1 N 400 Q0 (d, 3H,
1.50 (d, ﬁﬁamﬁ'%z%f((m)'gﬁf‘g%a%‘?ﬁh(eé‘y ?H?VC"%O OByl (”'1%%"5905’%”?'?%"3 4.05
(m 1H, 5.05 (m 1|‘®th|@n§3 1(|§6préb‘}'l 1I-7— idﬂé 51é’<9rbo>zarﬁ@e(d 1H), 7. 65 (d,
1H). LCVM5 Ri=1.79 mns E M5 i z 20

2010/ 032200PCT/ 1B2009/ 054038 98 Exarrpl E

3- (4- Cyano- 3- et hyl phenyl1) - N-et hy1-1- Nso -4-nmet hyl - 1H
pyrazol e-5- car boxam de Q Usi g &\ pr gced
Exanmpl e 1, but using t h&'5 ) in Preparation 11 and
et hyl am ne hydrochl ori de, the LY pr,%par ed as a solid (0.06
g, 49%. LCVS R=2.18 mins ESCI M5 nil 3110[M—I]+. S\\o

re simlar to that described for

Prepared using a procedure similar to that described for Example 1, but using

tetrahydro-3-thiophenamine 1,1-dioxide, the title compound was purified by

high performance liquid chromatography. LCMS R{=2.90 mins ESCI MS m/z
10 413 [MH]".

Example 58: 3-(4-Cyanophenyl)-N,4-dicyclopropyl-1-isopropyl-1H-pyrazole-5-

carboxamide

15  Diisopropylethylamine (13.80 mL, 39.5 mmol) and cyclopropylamine (2.77 mL,
39.5 mmol) were added to a solution of the compound described in
Preparation 5 (2.92 g, 9.89 mmol) in 2-methyltetrahydrofuran (115 mL). This
mixture was heated to 70 °C and 1-propanephosphonic acid cyclic anhydride
(50% weight solution in dichloroethane) (17.30 mL, 59.3 mmol) was added.

20  The mixture was heated at 70 °C for 16 hours, and then diluted with ethyl
acetate (200 mL). It was washed with saturated sodium carbonate (100 mL),
10% w/v aqueous solution of citric acid (100 mL) and sodium carbonate (100
mL). The combined organic extracts were dried over magnesium sulphate,
filtered, and evaporated under reduced pressure to give an oil. The crude

25 residue was purified by column chromatography, eluting with 50% ethyl

acetate in heptane, to give a solid. This solid was recrystalized with 2-



Exanpl e 66:

3-(4- Cyano- 3- net hyl pheny1) - N, 1-di i sopropyl-4-net hyl - 1HLOpyr azol e- 5- car boxam
i de Usi ngoaoprisemdure simlar to that described for Exaecphs2009/03038 usi ng

t he conpound described in PreparatiorP5ll and i sopropylam ne, the title

e SRR B ARl % Inid L (AR TTS" ik 50
3- (4-
TH pyr avol S5, COORME) Rt AT I IR B T 4 0 8 o

simlar té.75hah, tldyA.95¢ah, ﬂH) E)Gﬁn(}nmm H), 6060 (msi1RY, 7166 (do@bbu?id)OoKelscri bed
I n Prepar +yI amne, the title conpound was prepared as
a solid (ghizgégﬁgamf&% -18 mins ESCI MsS niz 323 [M-1]. WO
2010/ 032200PCT/ 1B2009/ 054038 99

Example 59: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2-methoxy

ethyl)-1H-pyrazole-5-carboxamide

Prepared using a procedure similar to that described for Example 1, but using
10  2-methoxyethylamine, the title compound was purified by high performance
liquid chromatography. LCMS Ri=3.05 mins ESCI MS m/z 353 [MH]".

Example 60: N-fert-Butyl-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-
pyrazole-5-carboxamide

15
Prepared using a procedure similar to that described for Example 1, but using

tert-butylamine, the title compound was purified by high performance liquid
chromatography. LCMS R=3.40 mins ESCI MS m/z 351 [MH]".



Exanpl e 68: 3-(4-Cyano- 3-net hyl phenyl ) -N-(2- hydroxy- 2- et hyl propyl) - 1-

I sopropyl -4-net hyl - 1H pyrazol e- 5- car boxam de M HO Me 0 5Usi ng a procedure
simlar twothawo3emscri bed for Exanple 1, but using the ®oxpBogosiesscri bed
in Preparation 11 and 1-am no-2- et hy46- propan-2-ol hydrochloride, the title
conpound was pr red as.a solid (0. 06 56%. . 1H 400 M1z, CDCI3): 6
1030 (s, oRyampIBE1; o Aepyancpnesyh-Crlgiopyed saproap (3 0580{ap ary - 5. 10
(m 1K, 6.25 (m 11, 7.50 {imoyiidoie-GRnbfde) . 7-65 10 (d, 1H). LOVS
Rt=1.93 mins ESCI M5 mz 355 [18|Y|]+. Exanmpl e 69:

3- (4- Cyanophenyl) - 1-cycl obutyl - N- (cycl ogﬁa pyl met hyl ) - 4- met hyl -

1H pyrazol e-5-carboxam de 0 15Usi ng a, pr Mere simlar to that described
for Exanple 1 but using the cos esgri bed i@ Preparation 16 and

cycl opropyl met hyl ani ne, e \

g, 1199 . LCVS R=2.45 m ns ESCl 9B
2010/ 032200PCT/ 1B2009/ 054038 100 Exa
3- (4- Cyanophenyl ) - 1-cycl obut yl - N, 4- rret WY 1- 1H pyrazol e-5- car boxam i de

Triethylamine (0.16 mL, 1.22 mmol) was added to a solution of either the

5 compound described in Example 2, or Example 3, or a mixture thereof (215
mg, 0.61 mmol), in dimethyl sulphoxide (10 mL) followed by a solution of
sulphur trioxide pyridine complex (0.19 g, 1.22 mmol) in dimethyl sulphoxide
(5 mL). This mixture was stirred at room temperature for 16 hours and then
partitioned between water (50 mL) and ethyl acetate (50 mL, 20 mL). The

10 combined organic extracts were washed with brine (30 mL) dried over
magnesium sulphate, filtered, and evaporated under reduced pressure to give
an oil. This crude residue was purified by column chromatography eluting
with 50% ethyl acetate in heptane to give a solid (0.085 g, 40%). 'H NMR
(400 MHz, CDCIs3): 8 0.00 (m, 2H), 0.65 (m, 2H), 1.15 (d, 6H), 1.55 (m, 1H),

15 1.90 (s, 3H), 4.05 (d, 2H), 5.00 (m, 1H), 7.05 (m, 1H), 7.30 (d, 1H), 7.55 (d,
1H). ESCIMS m/z 351 [MH]".

Example 62: 3-(4-Cyano-3-methylphenyl)-N-(cyclopropylmethyl)-1-isopropyl-

4-methyl-1H-pyrazole-5-carboxamide

Me

~NZz
\_4
ZT

—
N=—

20 Me O
Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 11 and cyclopropylmethylamine, the title
compound was prepared as a solid (0.21 g, 64%). LCMS Ri=2.49 mins ESCI
MS m/z 335 [MH].

25



0 Using a procedure simlar to that described for Exanple 1 but using the 5
conpound described in Preparation 16 and net hyl am ne hydrochl ori de, the
title compounth/ose®oprepared as a solid (0.033 g, 46% . PCVEBROLODB3S NS
ESCl M5 miz 295 [ MH +. Exanpl e 971:

3- (4- Cyanophegnyl) - 1- | gbut yl - N-cycl opro -4- et hyl - 1H10pyr azol e- 5- car box
am de  Usi ngEéXB{mE@%géasqe)‘gqoay f’f‘%@ﬁ%@ﬁ@%?@ﬁ& Wrog%{ppéyliﬁl but usi ng
t he conmpound descri bqgoérapﬁt@mtﬁ%|tﬂq?}§aﬁw5c bR AR am ne, the title
conpound was prepared as a solid (0.0 g, 44‘%. LCM5 R=2.14 mins 15 ESC
MS mz 321 [MH] +. Exanple 72y Me
3-(4- Cyanophenyl ) - 1-cycl obutyIxx N-[ (2S5)
nmet hyl - 1H pyrazol e- 5-car b%am')de
described for Exanple 1,NBat dsing
and (S)-(+)-1-am no-2-propanol, \ QECT/ 1B2009/ 054038 |in
title conpound was prepared as a solmd (0./055 g, 56% . LCMS R=1.79 m ns
ESC1 M5 miz 339 [ MH +. Exanpl e 73: 32(4-Cyanophenyl)-1

- cycl obut VJlsi'n'E;' A 8@0’eaﬁr@/%|rr8ﬁ%?p{ooﬂ¥ajt]d'eA's'criggEtflaylEx]arjﬁ'b@/ﬁ",’lzb%lt eds?ﬁé:%goxam de
5 compound described in Preparation 11 and (S)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.055 g, 54%). 'H NMR (400 MHz,
CDCls): 6 1.30 (d, 3H), 1.50 (d, 6H), 2.30 (s, 3H), 2.60 (s, 3H), 3.30 (m, 1H),
3.70 (m, 1H), 4.05 (m, 1H), 5.05 (m, 1H), 6.25 (m, 1H), 7.50 (m, 1H), 7.60 (d,
1H), 7.65 (d, 1H). LCMS R=1.79 mins ESCI MS m/z 341 [MH]".

- Z-Bydlr/lexypropyl] -4-
STRg a proggdure simlar to that
onpadind fescri bed in Preparation 16

10
Example 64: 3-(4-Cyano-3-methylphenyl)-N-[(2R)-2-hydroxypropyl]-1-

isopropyl-4-methyl-1H-pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1, but using the
15 compound described in Preparation 11 and (R)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.05 g, 49%). 'H NMR (400 MHz,
CDCl3): 6 1.30 (d, 3H), 1.50 (d, 6H), 2.30 (s, 3H), 2.60 (s, 3H), 3.30 (m, 1H),
3.70 (m, 1H), 4.05 (m, 1H), 5.05 (m, 1H), 6.25 (m, 1H), 7.50 (m, 1H), 7.60 (d,
1H), 7.65 (d, 1H). LCMS R=1.79 mins ESCI MS m/z 341 [MH]".
20



0 Using a procedure simlar to that described for Exanple 1, but using the
conpound described in Preparation 16 and (R)-(+)-1-am no-2-propanol, the
title compound/ose®oprepared as a solid (0.057 g, 58% . PCYBBRO%15488 mi ns 10
ESC1 M5 mlz 339 [MH +. Exanple 74: 3-984- Q/anophenyl) 1

byt azol SERREIIBASAA eC e aube Fy RReBY b alRe THpapToRy ¢ netul  Hescr | bed

for Exanple 1, but using the in Preparation 16 and

1- am no- 2- et hyl - pr opan- 2- ol %%E fb&ﬁ{ah’ﬂﬁg title conpound was prepared
as a solid (0.05 g, 49%. LCMp Rt 191m ESClMSrﬂz 353 [MH +. WO
2010/ 032200PCT/ 1B2009/ 054038 10 Exarrpll\?
3- (4- Cyanophenyl) - 1-cycl obutyl S ‘I\N[Z (rret hyl am no) - 2-

oxoet hyl ] - 1H pyr azol e- 5- cHiFpox3 0 gsl ng +a procedure simlar to that
described for Exanple 1, but usMg N._-Me

Using a procedure similar to that described for Example 1, but using the

5 compound described in Preparation 11 and ethylamine hydrochloride, the
titte compound was prepared as a solid (0.06 g, 49%). LCMS R=2.18 mins
ESCIMS m/z 311 [MH]".

Example 66: 3-(4-Cyano-3-methylphenyl)-N,1-diisopropyl-4-methyl-1H-

10 pyrazole-5-carboxamide
Me
Me
Me y\N
H
N Me

N= = \(
Me 0 Me
Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 11 and isopropylamine, the title
compound was prepared as a solid (0.065 g, 40%). LCMS R=2.40 mins
15 ESCIMS m/z 325 [MH]".

Example 67: 3-(4-Cyano-3-methylphenyl)-N-cyclopropyl-1-isopropyl-4-methyl-

1H-pyrazole-5-carboxamide

Me
Me
Me N—N
[ N
=
= ~J
Me @)

20 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 11 and cyclopropylamine, the title
compound was prepared as a solid (0.12 g, 49%). LCMS R=2.18 mins ESCI
MS m/z 323 [MH]".



5 conpound described in Preparation 16 and H dy-NHWe hydrochl oride, the
title conpound was prepared as a solid (0.017 g, 17%. LCVM5S R=1.65 m ns
ESC1 M5 wo 28B523p10b]| +. Exanpl e 76: PCT/IB2009/054038

3- (4- Cyanophenyl) - N- et hy1- 4- et hyl - 1-9% et r ahydr of ur an- 3- y1) - 1H10pyr azol e- 5-
carboxamde O N HNN___ ,Me O Using a procedure simlar to that described
for Exanple 1 but using the conmpound described in Preparation 23 and

et hyl am ne gR&hh rq. L lid (0.084
o by L G 2 Ry B e B E® i e Lre
was separat ed by chi risoprppglpdinaethylel Hipyhazste-Hecaraoxamidequi d chr omat ogr aphy
using a Chiral pak AS-H (250 x 20 mm i d)MeeI uting with 20% et hanol in heptane
to give: Enantiomer 1: LC R = 10.45 mns fO/E,%\nti oner 2: LC R= 11.98 mns
WO 2010/ 032200PCT/ 1B2009/ 24038 103 Exampte ! HO

nmet hy,

}N-‘:IN(tethfuran-B-
= N Me

Me

-/

3- (4- Cyanophenyl) - N-i sopr opy
y1l) - 1H pyrazol e- 5- car boxam dé NE

=

Me 'e)

5 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 11 and 1-amino-2-methyl-propan-2-ol
hydrochloride, the title compound was prepared as a solid (0.063 g, 56%). 'H
NMR (400 MHz, CDCl3): & 1.30 (s, 6H), 1.50 (d, 6H), 2.30 (s, 3H), 2.60 (s,
3H), 3.50 (d, 2H), 5.10 (m, 1H), 6.25 (m, 1H), 7.50 (m, 1H), 7.60 (d, 1H), 7.65

10 (d, 1TH). LCMS R=1.93 mins ESCI MS m/z 355 [MH]".

Example 69: 3-(4-Cyanophenyl)-1-cyclobutyl-N-(cyclopropylmethyl)-4-methyl-
1H-pyrazole-5-carboxamide

15 Using a procedure similar to that described for Example 1 but using the
compound described in Preparation 16 and cyclopropylmethylamine, the title
compound was prepared as a solid (0.034 g, 11%). LCMS R=2.45 mins
ESCI MS m/z 335 [MH]".



Using a procedure simlar to that described for Exanple 1 but using the 5
conpound described in Preparation 23 and isopropylamne, the title conpound
was prepawecdorsn3azosol id (0.12 g, 70% . LCVMS R=1.87 m nsPEBTR20MB0FMH38 339

[ MH] +. This racemc m'xture was sepérated by chi raI preparative high

performance_liqujd ¢ ra A 250 0O M i d)
Bl Ut i ng.w trrarDRs G hinonanoRepdineyestuiie FeaRUbbrPa2el-& = 11, 0b
mns Enantionmer 2: LC R= 12 36 M BSrboxamide Exanpl e 78:

3- (4- Cyanophenyl) - N-[ (2S) - 2- hydr oxypr opyl] - 4- net hyl -

15(tetrahydrof uran-3-yl)-1H pyrazol e-5-carbogam de 0 OH 0 Using a procedure
simlar to that described for Exarrpl el but isiing the conpound described in
Preparation 23 and (S)-(+)-1- am ¢ , the title conpound was
prepared as a solid (0.053Ng
[ MH +. This m xture of diastereoksc v %ﬁated by chiral preparative
hi gh performance |iquid chromat ography,usi Pral pak AD-H (250 x 21.2
mmid) eluting with 50%ethano| in matwanol @0 give: D astereoner 1. LCR =

4.22 mns 25D astereoner 2: R= 19 mns WO
2010/ OSZZ%Wﬁlmgp%m@rlbht@aﬁ%@bﬁﬁ for Example 1 but using the

3- (4- QyangphpByihd “ddskrissd it Prégarstidh 98Yadda hdthjiaMlind hydrochloride, the

titte compound was prepared as a solid (0.033 g, 46%). LCMS R=1.93 mins
ESCI MS m/z 295 [MH]".

Example 71: 3-(4-Cyanophenyl)-1-cyclobutyl-N-cyclopropyl-4-methyl-1H-

10 pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1 but using the

compound described in Preparation 16 and cyclopropylamine, the title

compound was prepared as a solid (0.034 g, 44%). LCMS R=2.14 mins
15 ESCIMS m/z 321 [MH]".

Example 72: 3-(4-Cyanophenyl)-1-cyclobutyl-N-[(2S)-2-hydroxypropyl]-4-
methyl-1H-pyrazole-5-carboxamide

2T

20 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 16 and (S)-(+)-1-amino-2-propanol, the



(tetrahydrofuran-3-yl)-1H pyrazol e-5-carboxamde 0 OH H Nivie 0 Using a
procedure simlar to that described for Exanple 1, but using the 5 conpound
descri bedwprrofvspmpnat i on 23 and (R)-(+)-1-am no- 2- pr opamroir/IB20og03403d e
conpound was prepared as a solid (0.082 g, 36%. LCVMS R=1.46 m ns ESCI M

mz 355 +, Thi,s m xture di ast r hy chiral
ot par at | JU8 RPEIRONEHIHEFRE o 612101 BHaDoGr SO0 SoHG Brantd ANPSK AS: H
(250 x 20pmm|ings Qe3¢ mg*wi th 10% et hanol in heptane to give: D asteroner
1: LCR=4.40 mns D asteronmer 2: LC R= 5.44 mns Exarrple 80:

3- (4- Cyanophenyl ) - N- ( 2- hydr oxy- 2- et hyl propy1l) - 4- met hyl -

or ocedur o SERPIEIS 73: ACKRRERRRLA ek ﬂ?ﬁ%bvﬁ@%xa@ﬁ' Fompound

descriped in Preparation gdtgnd HpaszBrR-8-cardkdmigeopan- 2- ol hydrochl ori de,
the title conmpound was prepared as a solid (0.05 g, 33%. 20 LCVM5S R=1.57

mns ESCI M5 nmiz 369 [MH +. This racem c njxflure was separated by chiral
preparative high performance |iquid chrongtegraphy using a Chiral pak AS-H
(250 x 20 mMmid) eluting with et hghoN i n hepbg‘neto gi ve:

N\/\Me

Me

0
Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 16 and (R)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.057 g, 58%). LCMS R=1.78 mins
10 ESCIMS m/z 339 [MH]".

Example 74: 3-(4-Cyanophenyl)-1-cyclobutyl-N-(2-hydroxy-2-methylpropyl)-4-

methyl-1H-pyrazole-5-carboxamide

2T
=- ;
o
I

15 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 16 and 1-amino-2-methyl-propan-2-ol
hydrochloride, the title compound was prepared as a solid (0.05 g, 49%).
LCMS R=1.91 mins ESCI MS m/z 353 [MH]".



Enantioner 1. LC R= 3.94 mns 25Enantionmer 2: LC R= 4.57 mns WO

2010/ 032200PCT/ 1B2009/ 054038 105 Exanpl e 81:

3- (4- Cyamnsphrermi322od- cycl opropyl - N, 4-d i met hyl- 1H pyr azolPeTAB2002n33038am i de

0 Using a procedure simlar to that deéxcribed for Exarrple 1 but using the 5
conpound descri i reparation 29 an t hyl am h chlaride, the
Tl Compramplints: i ubbyBaodie s fioyopsBE A bEo R BARB S i ns
ESCl M5 mfz 281 [MH +. oxoeth H1W?§%E§Ie8§~carboxamld?

3- (4- Cyanophenyl) - 1- cycl opr opz cl opropyl met hyl ) - 4-

10net hyl - 1H- pyr azol e- 5- car boxam de g a procedure simlar to that
described for Exanple 1 but using the co nd described in Preparation 29

and cycl opropyl et hyl am ne, eN~e¢mpound das prepar ed as a solid
(0.096 g, 61%. LCVB RNZ= SG I\/54n12 321 [ MH +.

Me H
@]

Using a procedure similar to that described for Example 1, but using the

5 compound described in Preparation 16 and H-Gly-NHMe hydrochloride, the
titte compound was prepared as a solid (0.017 g, 17%). LCMS R=1.65 mins
ESCI MS m/z 352 [MH]".

Example 76: 3-(4-Cyanophenyl)-N-ethyl-4-methyl-1-(tetrahydrofuran-3-yl)-1H-

10 pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1 but using the
compound described in Preparation 23 and ethylamine hydrochloride, the
titte compound was prepared as a solid (0.084 g, 68%). LCMS R=1.72 mins
15 ESCIMS m/z 325 [MH]".
This racemic mixture was separated by chiral preparative high performance
liquid chromatography using a Chiralpak AS-H (250 x 20 mm id) eluting with
20% ethanol in heptane to give:
Enantiomer 1: LC R;=10.45 mins
20  Enantiomer 2: LC R;=11.98 mins



Exampl e 83: 3-(4-Cyanophenyl)-1-cycl opropyl - N-et hyl - 4- net hyl - 1H- pyr azol e-
5-carboxam de 0 20Using a procedure simlar to that described for Exanple
1 but usiwg@ 20tv3emapound described in Preparation 29 anaCetiRylogni4nzs
hydrochl ori de, the title conpound wasl%repared as a solid (0.074 g, 51/0).
LCVS Rt =1.

S m 295 032200PCT/ BZO 9/ 054038
166 Exans] EXampIg 773 g&ﬁﬁmﬁawywww% RIRI TG RRY P oy aoal o 5-

carboxam de 5Using a proc é&d|é\f5 éé?bb%% dqiescri bed for Exanpl e 1 but
usi ng the conpound describ epar ation 29 and cycl opropyl am ne, the
title conpound was prepared as a solid (0.0 , 54% . LCM5 R=1.72 mns
ESCI M5 nmfz 307 [ MH +. 10Exanpl e 85:

“Z~het hyl -

pyrazol e- 5- car boxam de 0 \ye= N-procequre, sinmlar to that described for
Exampl e 1, but using the corrpo d_descn=bed im_Preparation 29 and

| sopropylam ne, the title 15 conpound was pepﬁﬁd as a solid (0.06 g,
40% . LCMB R=1.91 nins ESCI Ms mz 304°[M -3d]. Me

3- (4- Cyanophenyl) - 1-cycl opropylsoprNDp
N)
&— 0

Using a procedure similar to that described for Example 1 but using the
5 compound described in Preparation 23 and isopropylamine, the title

compound was prepared as a solid (0.12 g, 70%). LCMS R=1.87 mins ESCI

MS m/z 339 [MH]".

This racemic mixture was separated by chiral preparative high performance

liquid chromatography using a Chiralpak AS-H (250 x 20 mm id) eluting with

10  10% ethanol in heptane to give:
Enantiomer 1: LC R;=11.00 mins
Enantiomer 2: LC R;= 12.36 mins

Example 78: 3-(4-Cyanophenyl)-N-[(2S)-2-hydroxypropyl]-4-methyl-1-
15 (tetrahydrofuran-3-yl)-1H-pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1 but using the
compound described in Preparation 23 and (S)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.053 g, 36%). LCMS R=1.46 mins
20 ESCIMS m/z 355 [MH]".
This mixture of diastereoisomers was separated by chiral preparative high
performance liquid chromatography using a Chiralpak AD-H (250 x 21.2 mm
id) eluting with 50% ethanol in methanol to give:
Diastereomer 1: LC R;=4.22 mins
25 Diastereomer 2: LC R;= 5.19 mins



Exanpl e 86: 3-(4-Cyanophenyl)-1-cycl opropyl -N-[(2S)-2-hydroxypropyl]-4-

met hyl - 1H pyr azol e- 5- car boxam de 20 WO 2010/ 032200PCT/ 1B2009/ 054038 107
title corwoumi)/omopr epar ed as a solid (0.05 g, 44% . LEevwIBR009/d4%038 ns ESCI
M5 mz 325 [ VH] nple 87: 104

Srethyl a?ﬁfBEréq%nls 7?%4%@&%% Ak s kOh OB TR g  nat

descri bed for Exanpligtdan g%fufbg.ﬁ Qﬁ/l 8- W&@%éf’@é%m%‘j in Preparation 29

and (R)-(+)-1-am no- 2 pr pano titl'e conpound was prepared as a solid
(0.05 g, 44% . LCMS Rt=1.46 mns 10 ESC z 325 [MH +. Exanple 88:
3-(4- Cyanophenyl ) - 1- cycl opropyl - N- (2- hydr oxy- 2- net hyl propy1) -

4- et hyl - 1H pyr azol e- 5- car boxasm 4 procedure simlar to that
descri bed for Exanple 1 , NBt nd Qﬁscrl bed in Preparation 29
and 1-am no- 2- net hyl - pr opan- 2- e title conpound was
prepared as a solid (0.05 g, 42%. mM& ESCI M5 miz 339 [ MH +.

Using a procedure similar to that described for Example 1, but using the
5 compound described in Preparation 23 and (R)-(+)-1-amino-2-propanol, the

titte compound was prepared as a solid (0.052 g, 36%). LCMS R=1.46 mins

ESCI MS m/z 355 [MH]".

This mixture of diastereoisomers was separated by chiral preparative high

performance liquid chromatography using a Chiralpak AS-H (250 x 20 mm id)
10  eluting with 10% ethanol in heptane to give:

Diasteromer 1: LC R;= 4.40 mins

Diasteromer 2: LC R;= 5.44 mins

Example 80: 3-(4-Cyanophenyl)-N-(2-hydroxy-2-methylpropyl)-4-methyl-1-
15 (tetrahydrofuran-3-yl)-1H-pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1 but using the
compound described in Preparation 23 and 1-amino-2-methyl-propan-2-ol
hydrochloride, the title compound was prepared as a solid (0.05 g, 33%).
20 LCMS R=1.57 mins ESCIMS m/z 369 [MH]".
This racemic mixture was separated by chiral preparative high performance
liquid chromatography using a Chiralpak AS-H (250 x 20 mm id) eluting with
10% ethanol in heptane to give:
Enantiomer 1: LC Ri= 3.94 mins
25 Enantiomer 2: LC Ri=4.57 mins



WD 2010/ 032200PCT/ 1B2009/ 054038 108 Exanpl e 89:

4- Cyano- 3- (4- cyanophenyl) - N- et hyl - 1-i sopr opyl - 1H pyrazol e-5- carboxam de

Usi ng a pwocedun3e208i m | ar to that described for Exanpl ePEZ/IBinav/oisessng t he 5

conpound descri bed in Preparation 3618nd et hyl am ne hydrochl ori de the

title conp und pr.e ed a olid (0.025 g HNIVR 4

CDCI 3): 6 X§6‘F( ﬁ)(aaéyaj? ”yéﬁ) CYGORBPYI5N. 42110“9/%3/'4 - '6 45 (m

1H), 7.75 (d, 2H), 8.10 (d, 2H). & xBrridd 3 M ns ESCl l\/Brﬂz 308[M—|]+

10Exanpl e 90: 3-(4-Cyano- 3 net hyl p enyl) 1-isopropyl - N, 4-di met hyl- 1H

pyrazol e-5- car boxani de 0 v |l ar to that described for
reparation 11 and a

(2M, the title conpound was

94—|mns ESCI M5 mlz 297 [ MH +.

sol ution of met hyl am ne in 15t et

prepared as a solid (0.20 g, 70%.

Exanpl e 91: 4-Cyano- 3- (4-cyanophenyl)
car boxam de Me 20

Using a procedure similar to that described for Example 1 but using the

5 compound described in Preparation 29 and methylamine hydrochloride, the

titte compound was prepared as a solid (0.048 g, 35%). LCMS R=1.57 mins

ESCIMS m/z 281 [MH]".

Example 82: 3-(4-Cyanophenyl)-1-cyclopropyl-N-(cyclopropylmethyl)-4-

10 methyl-1H-pyrazole-5-carboxamide
N=
N £\
Z N
— H
Me N\/A
o)

Using a procedure similar to that described for Example 1 but using the

compound described in Preparation 29 and cyclopropylmethylamine, the title

compound was prepared as a solid (0.096 g, 61%). LCMS R=1.98 mins
15 ESCIMS m/z 321 [MH]".

Example 83: 3-(4-Cyanophenyl)-1-cyclopropyl-N-ethyl-4-methyl-1H-pyrazole-

5-carboxamide

Me \/Me

20 Using a procedure similar to that described for Example 1 but using the
compound described in Preparation 29 and ethylamine hydrochloride, the
titte compound was prepared as a solid (0.074 g, 51%). LCMS R=1.72 mins
ESCI MS m/z 295 [MH]".



WO 2010/ 032200PCT/ 1B2009/ 054038 109 conpound was prepared as a solid (0.026
g, 45%. 1H NWR (400 MHz, CDCI3): 6 1.30 (d, 6H), 1.55 (d, 6H), 4.30 (m
1H), 5. 45v0rep101032006. 30 (m 1H), 7.75 (d, 2H), 8.10 (d, reHIB200TUNMB0IR=2. 31
mns ESCl M5 miz 322 [ MH +. 5Exanpl e 16@:

4- Cyano- 3- (4- cyanophenyl ) - 1-i sopropyl - N-net hyl - 1H pyrazol e- 5-carboxam de
Using a procedure simlar to that described for Exanple 58, but using the
conpound d I [ L 1 me in

01 ot ahy e aE e e BBt Bl A B2 (0. 024
g, 46% . LCMS R=1. 94 m ns ESC VScatbox2oud¢ VH| +. Exanpl e 93:

4- Cyano- 3- (4- cyanophenyl) - N- (cycl opr opyl net hyl ) - 1-i sopr opyl -

1H pyrazol e-5-carboxam de N-----,-~_M 15 Usi a procedure simlar to that
descri bed for Exanple 58, N&—yfi ng th ound described in Preparation
36 and cycl opropyl nmet hyl am ne, e donmpound was prepared as a solid
(0.024 g, 40% . LCVM5 R=2.43 nmins 3 H34[M—|]+. 20 WO

2010/ 032200PCT/ 1B2009/ 054038

5 Using a procedure similar to that described for Example 1 but using the
compound described in Preparation 29 and cyclopropylamine, the title
compound was prepared as a solid (0.081 g, 54%). LCMS R=1.72 mins
ESCI MS m/z 307 [MH]".

10 Example 85: 3-(4-Cyanophenyl)-1-cyclopropyl-N-isopropyl-4-methyl-1H-

pyrazole-5-carboxamide

Me

Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 29 and isopropylamine, the title

15 compound was prepared as a solid (0.06 g, 40%). LCMS R=1.91 mins ESCI
MS m/z 309 [MH]".

Example 86: 3-(4-Cyanophenyl)-1-cyclopropyl-N-[(2S)-2-hydroxypropyl]-4-
methyl-1H-pyrazole-5-carboxamide

N=~—

Rty
/N\ /A
H OH
Me N\/(

20 o
Using a procedure similar to that described for Example 1, but using the

Me

compound described in Preparation 29 and (S)-(+)-1-amino-2-propanol, the



110 Exanpl e 94: 4-Cyano- 3-(4-cyanophenyl)- N cycl opropyl-1-isopropyl-1H
pyrazol e-5-carboxam de Using a procedure simlar to that described for
Exanpl e 580 2buvo3emong t he 5 conmpound descri bed in PreparaTiiBrnodas4assd

cycl opropylam ne, the title conpoundiWas prepared as a solid (0.26 g, 46%.

(m 19 - Sle500iao0k Wt plepared ap sofb@ G, SBe) LS B2 1M Mk
R=2.17 m psrRfs W6 374 [ MH +. 10 Exanple 95:

4-Benzyl- 3- (4- cyanophenyl)-N, 1- di i sopropyl - 1H pyr azol e-5- car boxam de Me Me
Using a procedure simlar to that described for Exanple 1, but using the 15

conpound describ, j. reparation 41 and iso ine, the title conpound
was. pr apar EXAmeiE & (- EA0R G Sop iR RERY B2 P RonaBebY kAT £ 357

[ MH +.5 Exanpl e 9fethyl-1H-pyrazole-5-carboxamide

4- Benzy1l- 3- (4- cyanophenyl) - Ncycl opropyl - 1-i sopr opyl - 1H20pyr azol e- 5- car boxa
m de WO 2010/ 032200PCT/N£820094054038 111 ing a procedure simlar to

t hat described for Exanple 1, si dh npound described in
Preparation 41 and cycl opropyl amie, theNitle compound was prepared as a
solid (0.026 g, 19%. 1H NWR (400 MHz,)=€DCl 3): 608.00 (m 2H), 0.60 (m
2H), 0.95 (m 1H), 1.45 (d, 6H), 2.4%" (m , 4.00 (s, 2H), 5.15 (m 1H),
5,50 (m 1H), 7.05 (m 2H), 7.25 (m 3H),O : Me

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 29 and (R)-(+)-1-amino-2-propanol, the

titte compound was prepared as a solid (0.05 g, 44%). LCMS R=1.46 mins
10 ESCIMS m/z 325 [MH]".

Example 88: 3-(4-Cyanophenyl)-1-cyclopropyl-N-(2-hydroxy-2-methylpropyl)-
4-methyl-1H-pyrazole-5-carboxamide

N=—
\ N /A

7 N

— H Me
Me N
0 melH
15 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 29 and 1-amino-2-methyl-propan-2-ol
hydrochloride, the title compound was prepared as a solid (0.05 g, 42%).

LCMS R=1.51 mins ESCI MS m/z 339 [MH]".



(d, 2H), 7.60 (d, 2H). ESCl M5 mlz 385 [ ML-1]+. Exanple 97:

4- Benzyl- 3- (4- cyanophenyl) - N-et hyl - 1-i sopropyl - 1H pyrazol e-5- carboxam de
o Using awprooeadezoe simlar to that described for ExanplPeTAB200w054038 ng t he
conpound described in Preparation 4118hd et hyI am ne hydr ochl ori de t he

title co nd are a | i A 7 m
EISCI VS )l(Ja\;\;ng\éaglp_qp J,r %?Azcg@%)pheny )-N-e ngI |sopro;)yl 1|:| pyrazole- - mns

3- (4- Cyanophenyl) - N- cycl opropyl- 4=£3o3afidié uor ocycl obut y1) - 1-

I sopropyl - 1H pyrazol e-5-carboxam de F Using a procedure simlar to that
described for Exanple 5, bV Lpg~t he 20 cofpound described in Preparation
50 and cycl opropyl am ne, the t|

g, 62% . LCM5 R=1.56 m ns ESCl vz WO
2010/ 032200PCT/ 1B2009/ 054038 112 Exarrp s H
3- (4- Cyanophenyl ) - 4- (3, 3-di fl uorocycl obut N1-1sopropyl - N

Using a procedure similar to that described for Example 58, but using the
5 compound described in Preparation 36 and ethylamine hydrochloride, the
titte compound was prepared as a solid (0.025 g, 46%). 'H NMR (400 MHz,
CDCl3): 8 1.30 (t, 3H), 1.55 (d, 6H), 3.55 (q, 2H), 5.45 (m, 1H), 6.45 (m, 1H),
7.75 (d, 2H), 8.10 (d, 2H). LCMS R=2.13 mins ESCI MS m/z 308 [MH]".

10 Example 90: 3-(4-Cyano-3-methylphenyl)-1-isopropyl-N,4-dimethyl-1H-
pyrazole-5-carboxamide
Me

Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 11 and a solution of methylamine in

15 tetrahydrofuran (2M), the title compound was prepared as a solid (0.20 g,
70%). LCMS R=1.94 mins ESCI MS m/z 297 [MH]".

Example 91: 4-Cyano-3-(4-cyanophenyl)-N,1-diisopropyl-1H-pyrazole-5-

carboxamide

YMe
20 N O Me
Using a procedure similar to that described for Example 58, but using the

compound described in Preparation 36 and isopropylamine, the title



HN Me F Prepared using a procedure simlar to that described for Exanple
5, but using 5 the conpound described in Preparation 50 and net hyl am ne

hydr ochl owoaelo/3kmot i t| e conpound was purified by high perfipzovsnsiess i qui d
chromat ography. LCM5 R=3.50 m ns ESCIONMS m z 359 [ IVH +. Exanpl e

100: 3-(4-Cyanophenyl)-4-(3,3-diflugro | obut - N+ et -1-

01 Sopr opgPTRIB)r R IREBY B, BovmsPle (0263, A5 1 - Bl MR 4GP eied usi ng
a procedu yrid almat t ¢ ' t conmpound
deSeri bedCrSHl oot @, 0Py S8YEBHT SO KPR Aot Thb), U300 (IR, "
conpound V&S (oyeH)j &dOoky, PHYH QSR icmirs EBCHMSnozed2siigly. 15 LCMVS
R=3.51 mns ESCI M5 mz 373 [MH +. Exanple 101:

(+/-)-1-sec-Butyl - 3-(4-cyanophenyl) - N-(cycl opropyl net hyl ) - 4-

et hyl - H P AApI€ 92 £ meast4leydfophenyl)-1-isopropyl-N-methyl-1H-pyrazole-

5-carboxamide

Using a procedure similar to that described for Example 58, but using the
compound described in Preparation 36 and a solution of methylamine in

10 tetrahydrofuran (2M), the title compound was prepared as a solid (0.024 g,
46%). LCMS R=1.94 mins ESCI MS m/z 294 [MH]".

Example 93: 4-Cyano-3-(4-cyanophenyl)-N-(cyclopropylmethyl)-1-isopropyl-
1H-pyrazole-5-carboxamide

N=—
—~I

15 N o
Using a procedure similar to that described for Example 58, but using the
compound described in Preparation 36 and cyclopropylmethylamine, the title
compound was prepared as a solid (0.024 g, 40%). LCMS R=2.43 mins
ESCI MS m/z 334 [MH]".

20



WO 2010/ 032200PCT/ 1B2009/ 054038 113 Using a procedure simlar to that
descri bed for Exanple 1, but using the conpound described in Preparation 59
and cycl opoapwiasezohyl am ne, the title conpound was prepaCEABE®9/854984 i d
(0.026 g, 39%. LCV5S R=2.59 mins ESCIi&Ws mz 351 [MH +. 5 Exanple 102:

(+/-)-1-sec-Butyl -3-(4-cyanophenyl) - 4- et hyl - N-i sopr opyl.- 1H

pyrazol e- 5- MR%‘&@" af\‘)@%f n-OP.h.e.nylx'-N'QV@OR}t%pwg%{ﬂﬁo%{oﬁ)’lbgéﬁur e
simlar to that described for,k&xagRle chrhdkdmidsi g the 10 conpound
described in Preparation 59 and 1 sopropylamne, the title conpound was
prepared as a solid (0.027 429 LCVs R=2M&9 nmins ESCI M5 mz 339 [MH +.
Exanpl e 103: (+/-)-1-sec-E % cyanqph;ﬁyl) - N, 4-di et hyl - 1H pyr azol e- 5-
15car boxam de Me 0 Using a phaced iilaveto that described for
Exanmpl e 1, but using the

Using a procedure similar to that described for Example 58, but using the
5 compound described in Preparation 36 and cyclopropylamine, the title
compound was prepared as a solid (0.26 g, 46%). 'H NMR (400 MHz,
CDCl3): 8 0.75 (m, 2H), 0.95 (m, 2H), 1.55 (d, 6H), 2.95 (m, 1H), 5.45 (m,
1H), 6.60 (m, 1H), 7.75 (d, 2H), 8.10 (d, 2H). LCMS R=2.17 mins ESCI MS
m/z 320 [MH]".
10
Example 95: 4-Benzyl-3-(4-cyanophenyl)-N,1-diisopropyl-1H-pyrazole-5-

carboxamide

Using a procedure similar to that described for Example 1, but using the

15 compound described in Preparation 41 and isopropylamine, the title
compound was prepared as a solid (0.049 g, 35%). LCMS R=1.66 mins
ESCI MS m/z 387 [MH]".

Example 96: 4-Benzyl-3-(4-cyanophenyl)-N-cyclopropyl-1-isopropyl-1H-

20 pyrazole-5-carboxamide




conpound described in Preparation 59 and et hyl am ne hydrochl oride, the
title conpound was prepared as a solid (0.02 g, 33%. LCVM5S R=2.29 mns 20
ESCI M5 mwe 2800803p2vb] +. WO 2010/ 032200PCT/ 1B2009/ 054038PET4BEM@1[]§4D38 104:
(+/-)-1-sec-Butyl- 3-(4-cyanophenyl)-Natycl opr opyl - 4 et hyI

pyrazol e-5- carboxanmde Me. . O I ng,a procedur that descri bed
P e anmPET, Sparotagrey SITHEra s B cisaeBed dor ;szﬁ?al{%'r&ﬂ] 88 and
cycl OprOp?sz)ﬁﬁBbUﬁd b88crigdd ¢nCpfmﬂ#aﬂowaa1p%ﬁaaﬁﬁgoﬁl%p%la‘-‘rﬁihbd tﬁ@ 9% g,
3899. LOMB RE2.29 mins ESCI NB Mz 337 [M-1]. anpl e
(+/-)-1- secmaoupd \&a$ cprepanedpaerg/}sphdt (61023 g\-1986 )y’ HlNMﬁby(AaQoMbIZS car boxa
mde M MEOLN. M P00 (m, 2H), 0.60 (m, 2H), 0.95 (m, 1H), 1.45 (d, 6H), 2.45 (m.

5 1H), 4.00 (s, 2H), 5.15 (m, 1H), 5.50 (m, 1H), 7.05 (m, 2H), 7.25 (M, 3H), 7.55

(d, 2H), 7.60 (d, 2H). ESCIMS m/z 385 [MH]".

Example 97: 4-Benzyl-3-(4-cyanophenyl)-N-ethyl-1-isopropyl-1H-pyrazole-5-

carboxamide

N§ Q Me
N
2 /<
N Me
H
N

10 o
Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 41 and ethylamine hydrochloride, the
titte compound was prepared as a solid (0.055 g, 41%). LCMS R=1.57 mins
ESCI MS m/z 373 [MH]".

15

Example 98: 3-(4-Cyanophenyl)-N-cyclopropyl-4-(3,3-difluorocyclobutyl)-1-
isopropyl-1H-pyrazole-5-carboxamide

N>~

Using a procedure similar to that described for Example 5, but using the

20 compound described in Preparation 50 and cyclopropylamine, the title
compound was prepared as a solid (0.031 g, 62%). LCMS R=1.56 mins
ESCI MS m/z 385 [MH]".



Using a procedure simlar to that described for Exanple 1, but using the
conpound described in Preparation 59 and a solution of nmethylamne in

t et rahydrwbunsw3g®M) , the title conpound was prepared a®Ca/iBuiod/0s54088 017 g,
15 299% . LCIVS R—2 07 mns ESCI M5 rdzllBll [M-1]. Exanple 106:

ﬁetsﬁgl E)lrjgﬁ @agc@eg ’%,OCP?‘@E‘S(B @5%'%&0@1@'%@%)0&6 -I59RIPHENA pr ocedur e

simlar to that descrl bedm ey Iﬁ%ﬁ-ﬁ?ﬂa&‘ofb—ﬁé’:ﬁbd&%‘nﬁ]ﬁet he conpound descri bed
in Preparation 59 and 1-amn hyl - propan-2-o0

2010/ 032200PCT/ 1B2009/ 054038% yer ochl or| d the title conpound was
prepared as a solid (0.07 g, 559 $vins ESCI M5 nmiz 369 [ MH +.
This racem c m xture was separate eparative high performance

wi th 510% 2- propanol in heptane to g| vVe/ ~ iomer 1 LCMS R=2.24 m ns APCl
M5 nmfz 369 [IVH + Enantioner 2 LCMS WNS\APCI MS nfz 369 [IVH +
Exanpl e 107: 1-sec-Butyl-3-(4- cyanor yl)o4- et'W’yI -N[(2R) - 2-
10hydr oxypropyl ] - 1H pyr azol e- 5- car bo I:am de
Prepared using a procedure similar to that described for Example 5, but using
5 the compound described in Preparation 50 and methylamine hydrochloride,
the title compound was purified by high performance liquid chromatography.

LCMS R=3.50 mins ESCI MS m/z 359 [MH]".

Example 100: 3-(4-Cyanophenyl)-4-(3,3-difluorocyclobutyl)-N-ethyl-1-

10 isopropyl-1H-pyrazole-5-carboxamide
S
Me
Me
H
N
\——Me

Prepared using a procedure similar to that described for Example 5, but using

the compound described in Preparation 50 and ethylamine hydrochloride, the

titte compound was purified by high performance liquid chromatography.
15 LCMS R=3.51 mins ESCI MS m/z 373 [MH]".

Example 101: (+/-)-1-sec-Butyl-3-(4-cyanophenyl)-N-(cyclopropylmethyl)-4-

ethyl-1H-pyrazole-5-carboxamide
Me




Me Me OH H Nme MeO Using a procedure simlar to that described for Exanple
1, but using the conpound described in Preparation 59 and

(R - (+) - warmnras32opr opanol , the title conpound was prepRCEABH®Y/B54984 i d
(0.076 g, 629% . LCVMs R=1.87 nins 15 BSCI M5 niz 355 [MH +. This m xture of

di ast ereoj soners was se ara ed b hiral. preparative hig erfor nce

o o ChLB Boptrgat Sala i hal ket riaB Ry kAt Leﬂzmqsajg %t.ng
with 10% I Vi e ns
APCl MS rrl8 %@gggﬁﬂgﬁ]sgﬁ%%@%{ gg‘fggér@(t)ﬁgrgg anCQ'\%E g7ﬁ1renﬂh S APCI I\/S rrlz 355

[ MVH] +  WOcQOpOL0d 2289 ROIPABR099/20 500380 0P6 EX@Q%)E 1084S R=2.59 mins

1-sec-But yl-3-(4-C 1)-4-ethyl-N-[(2S)-2-
hydroxyprE%ﬁ]“gélm/é%W*&car boxam de MeO Using a procedure simlar to
t hat described for Exanple 1, but using the

Example 102: (+/-)-1-sec-Butyl-3-(4-cyanophenyl)-4-ethyl-N-isopropyl-1H-
pyrazole-5-carboxamide

Me

Using a procedure similar to that described for Example 1, but using the

10 compound described in Preparation 59 and isopropylamine, the title
compound was prepared as a solid (0.027 g, 42%). LCMS R=2.49 mins
ESCI MS m/z 339 [MH]".

Example 103: (+/-)-1-sec-Butyl-3-(4-cyanophenyl)-N,4-diethyl-1H-pyrazole-5-
15 carboxamide

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 59 and ethylamine hydrochloride, the

titte compound was prepared as a solid (0.02 g, 33%). LCMS R=2.29 mins
20 ESCIMS m/z 325 [MH]".



5 conpound described in Preparation 59 and (S)-(+)-1-am no-2-propanol, the
title conpound was prepared as a solid (0.075 g, 61°)/0). LCM5 R=1.87 m ns
ESCl M5 wo 285303p1vb]| +. Exanpl e 109: PCT/IB2009/054038

1- sec- Butyl - 3- (4- cyanophenyl) - 4- et hyllAqN-[ 2- ( net hyl arri no) - 2- 10oxoethyl] -1

o that _ddSEAmRlR Dr( e Aol -RiogERY) bR DB BTG n

Preparation 59 and H-Qy- NHI\/EpJ/;.)é%%QgUCgFBd;@m,a’@e title conpound vvas
prepared as a solid (0.06 g, 77 mns 15ESCI MS rrilz 368

[M-1]. This racem c m xture was separ at y chiral preparative high
performance |iquid chromatography using a |raI pak AD-H (250 x 20 nmid)
eluting with 10% 2- propanol i Enantioner 1 LCVMS R=1.76
mns APCI M5 miz 368 [ M\+ 20 /2L ®Re1.76 nins APCI MBS nfz 368
[ MVH + WO 2010/ 032200PCT/ 182009 Exgnpl e 110:

3-(4- Cyanophenyl) - N- (cycl opropyl net hyl )+ 4- e} I\§7| sopropyl -
1H pyrazol e- 5- car boxam de Me

Using a procedure similar to that described for Example 1, but using the

5 compound described in Preparation 59 and cyclopropylamine, the title
compound was prepared as a solid (0.024 g, 38%). LCMS R=2.29 mins
ESCI MS m/z 337 [MH]".

Example 105: (+/-)-1-sec-Butyl-3-(4-cyanophenyl)-4-ethyl-N-methyl-1H-

10 pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 59 and a solution of methylamine in

tetrahydrofuran (2M), the title compound was prepared as a solid (0.017 g,
15  29%). LCMS R=2.07 mins ESCI MS m/z 311 [MH]".

Example 106: 1-sec-Butyl-3-(4-cyanophenyl)-4-ethyl-N-(2-hydroxy-2-
methylpropyl)-1H-pyrazole-5-carboxamide

20 Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 59 and 1-amino-2-methyl-propan-2-ol



Me Using a procedure simlar to that described for Exanple 1, but using
the 5 conpound described in Preparation 55 and cycl opropyl net hyl am ne, the
title compounth/ose®oprepared as a solid (0.088 g, 44% . PCVEBROQ0H038T NS
ESCI M5 mz 337 [M-1]. Exarrplles 111:

3- (4- Cyanppheny1) - N-cycl gpro | - 1- |so r opyl yrazol - car boxam
e N UBVSIGRHICKE e S S PPN 0Vl BCRRTeRr RSP (BTaB SO bur

usi ng theLgmg)wa%ﬁglé@ V18 R2BgdakifAn 55 and cycl opropyl am ne, the
title conpound was prepared as a solid " (0.11 g, 58% . LCM5 R=2.10 mins ESC

15M8 rri | Zh@2@acemic Mixture avad sepdrated by chiral preparative high performance

Ve VD 20 GBI 008D Ge AN R AL £ PP A S WS 11 o

conmpouwnd 4es, p.l‘p?@@érﬂjhr@.ﬁegtaﬁ@tb%’“(@ 103 g, 58% . LCMS R=1. 99 mns ESCI MBS
mz 297 [MH] +

3 (4- Cyanbnaniiemay | pHENUE R 24 e AICI Mty BERIE
S(rmet hyl ag}, 0o 3 OFEME Ri= DR HIiRE APt MEFhRO%8T 0k

Example 107: 1-sec-Butyl-3-(4-cyanophenyl)-4-ethyl-N-[(2R)-2-
10 hydroxypropyl]-1H-pyrazole-5-carboxamide

Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 59 and (R)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.076 g, 62%). LCMS R=1.87 mins
15 ESCIMS m/z 355 [MH]".
This mixture of diastereoisomers was separated by chiral preparative high
performance liquid chromatography using a Chiralpak AD-H (250 x 21.2 mm
id) eluting with 10% 2-propanol in heptane to give:
Diastereomer 1 LCMS R=1.87 mins APCI MS m/z 355 [MH]"
20 Diastereomer 2 LCMS R=1.87 mins APCI MS m/z 355 [MH]"



0 Using a procedure simlar to that described for Exanple 1, but using the
conpound described in Preparation 11 and H G y-NHWe hydrochl oride, the
title corwounﬂ)/umoprepar ed as a solid (0.056 g, 50% . PCvEBReY0®ES38M ns 10
ESCl M5 miz 354 [ MVH + nple 114: 116

?;ggrt%sroglﬁfgﬁ’%ﬂépg ISWA:ar B‘Loéé}#)@'é @g ngﬁz}] éyb%[&%%)u?e simlar to

that described for Exaﬁwrgxgproﬁyﬂ 1ql.§bg%zbfée5%gméﬂngescrl bed in

Preparation 55 and (S) opanol, the title conpound was
prepared as a solid (0. 060 g, 53%. LCMS~R=1.68 nmins ESCI M5 miz 341 [ MH +.
WD 2010/ 032200PCT/ 1B2009/ 054038 119 Exarrpl 115:

3- (4- Cyanophenyl) - 4- et hyl -
i sopropyl - 1H pyrazol e- 5- g

Using a procedure similar to that described for Example 1, but using the

5 compound described in Preparation 59 and (S)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.075 g, 61%). LCMS R=1.87 mins
ESCIMS m/z 355 [MH]".

Example 109: 1-sec-Butyl-3-(4-cyanophenyl)-4-ethyl-N-[2-(methylamino)-2-

10 oxoethyl]-1H-pyrazole-5-carboxamide

N=— ‘ ) //

Me o)

Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 59 and H-Gly-NHMe hydrochloride. The
titte compound was prepared as a solid (0.06 g, 47%). LCMS R=1.77 mins
15 ESCIMS m/z 368 [MH]".
This racemic mixture was separated by chiral preparative high performance
liquid chromatography using a Chiralpak AD-H (250 x 20 mm id) eluting with
10% 2-propanol in heptane to give:
Enantiomer 1 LCMS Ri=1.76 mins APCI MS m/z 368 [MH]"
20 Enantiomer 2 LCMS R=1.76 mins APCI MS m/z 368 [MH]"



H Nme O Using a procedure simlar to that described for Exanple 1, but
using the 5 conpound described in Preparation 55 and

(R - (+) - warmnras32opr opanol , the title conpound was prepRCEABH®Y/B54984 i d
(0.067 g, 59% . LCMVM5 R=1.68 mins ESCIIMS mz 341 [ MH +. Exanpl e 116:

3- (4- Cyanophen 1- 1H pyr Ocar boxam de Me O
Using & pr&%'aﬁ%1%Pm?%?fx%OPﬁ@ays'%é@%b@ao@ R el BaPeR g the
conpound described in Preparﬁ.qug grtgar%%@@ ne hydrochl oride, the
title conpound was prepared as solid (0.086 g, 46%. LCVMB R=2.06 nins
15ESCl M5 mz 311 [ MH +. Exanple 117:

3- (4-Cyanophenyl)-4-ethyl - N, 1-diisopro yl-/iﬂ-’vgyrazol e-5- carboxamde Me O
Me 20Using a procedure simlar tha ‘dBiscr ed for Exanple 1, but using

t he conpound described i N=P -.@

on 5/5 andHfﬂo&pyl anine, the title WO
2010/ 032200PCT/ 1B2009/ 054038

Me e}
Using a procedure similar to that described for Example 1, but using the
5 compound described in Preparation 55 and cyclopropylmethylamine, the title
compound was prepared as a solid (0.088 g, 44%). LCMS R=2.40 mins
ESCI MS m/z 337 [MH]".

Example 111: 3-(4-Cyanophenyl)-N-cyclopropyl-4-ethyl-1-isopropyl-1H-

10 pyrazole-5-carboxamide
Me

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 55 and cyclopropylamine, the title

compound was prepared as a solid (0.11 g, 58%). LCMS R=2.10 mins ESCI
15 MS m/z 323 [MH]".

Example 112: 3-(4-Cyanophenyl)-4-ethyl-1-isopropyl-N-methyl-1H-pyrazole-
5-carboxamide

20 Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 55 and a solution of methylamine in



120 compound was prepared as a solid (0.114 g, 59% . LCVS R=2.28 m ns ESCI
M5 nlz 325 [ VH +. Exanpl e 118:

3- (4- Cyamspherys)2od- et hyl - N- ( 2- hydr oxy- 2- net hyl pr opy1) - PCT/IB2009/054038

5i sopropyl - 1H pyrazol e- 5- car boxam de 1M Using a procedure simlar to that

descri bed for le 1, but ing the conpound descri bed in P aration 55
o1 o IRSEBVAEROAT. (Wb e AR CHpaPGRe VRS HESPATRG 89 A1 oI IR ans
prepared 8894, s H:21 90'mihs BE MSIvA @Y7 oty 77 i ns ESCI NS iz 355

[ MH +. Exanpl'e

3- (4- Cyanophenyl) - 4-et hyl - 1-i sopropyl - N-[ 2- ( et hyl am no) - 2-

oxoet hyl] - 1Hpyr azol e-5-carhoxam.de M,  15Usi,ng a procedure simlar to that
descri bed foFQ I1g|31?'(_%D(?y%qh'dnfwglp@&ﬂ%ﬁﬂﬁ%%@@ﬁgﬂ‘@gthﬁd?épar ation 55
and H4y-NHve hy rmhwgmiﬁ@)rzio&@emyt]lm-grng-mmﬁa@r ed as a solid
(0.05 g, 43%9. L R=1.57 mins ESCI M5 miz 354 [MH +. WO

2010/ 032200PCT/ 1B2009/ 05403@. 121 Exanpl e M20:

3- (4- Cyano- 3- et hyl pheny1) - 4-\¢cycl opr q\pyl- =i sopropyl - N-[ 2-

(et hyl am no) - 2- oxoet hyll\l]_-lH-/pyr zol/y-“SNcarM8xa®i de Me

—/ WH%“MG

Me H
@]

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 11 and H-Gly-NHMe hydrochloride, the

titte compound was prepared as a solid (0.056 g, 50%). LCMS R=1.65 mins
10 ESCIMS m/z 354 [MH]".

Example 114: 3-(4-Cyanophenyl)-4-ethyl-N-[(2S)-2-hydroxypropyl]-1-

isopropyl-1H-pyrazole-5-carboxamide
Me

15 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 55 and (S)-(+)-1-amino-2-propanol, the
titte compound was prepared as a solid (0.060 g, 53%). LCMS R=1.68 mins
ESCIMS m/z 341 [MH]".



Me Benzotri azol -1-yl oxy-tris(di net hyl am no) phosphoni um hexaf | uor ophosphat e
5 (86 ng, 0.19 mml) was added to a solution of the conpound described in
Pr epar at iwo 260/32®0ng, 0.16 mmol ) and H d y- NHVe hydr ocirConBue9/(324381g, 0. 19
mmol) in N, Ndinmethylformam de (1 nij19 cooled to 5 C, followed by

di i sopropyl e | amd n .23 L . 65 Thi 1 Xt ure was irred at
room t enper a%?'&rﬁé%éugﬁh %i@hwégh? QXXQ‘i@ﬂy'Ei Tuted with
ethyl 10 acetate (25 nl)ig aqueous sol ution of
citric acid (10 m.), foll 86&83%?26@2%%2? gﬁ@é‘ﬁ‘eﬂ@ﬁ% sol ution of sodium
hydr ogen carbonate (10 nL) and brine (10 M9 . The organic extracts were
dried over magnesium sul phate, filtered, d evaporated under reduced
pressure to give a gum This ¢fudg e wMs pyi fied by colum

chromat ography eluting MN5=wi orcmret hane in ethyl acetate to
give the title conpound as a ) ﬁB%\;H NVR (400 WMHz, CDCl 3):
6 0.35 (m 2H), 1.05 (m 2H), 6H) 185(m 1H), 2.60 (s, 3H),
2.90 (d, 3H, 4.15 (d, 2H), 540 1H), &.85 (m 1H), 7.45 (m 1H) 7. 65

g+ 5006k Bbiobatie e to, T 0stibed 0 APl Tod kg RG Sy

procedr eéoﬁugobh@%seﬁﬁéd li e pBraticiBsesnd g/RY g f%nﬁﬁo@sprﬁ%ahaﬁ grgedi at es
prepared in Preparations 5, 23, 36, 59 and i

2010/ 032261PCPMPBROJNAEAGER rac 25 1HSAIAR(Q-A60 aMED%)COE RIS o B 0 griog 75 (m

0. 90 > (d, 6H), 2.60 (s, 3H), 290295(m1H) 5. 49
(sept et %(R(R%ég%{z B é'\}'Hﬁo 7.70 (d, 1H), 7.90-7.95 (m 2H). Exanple 122
15N 1H NVR (400 |sz CDCI3): 6 1.54 (d. 6H). 2.63 (s, 3H), 3.08 (d, 3H),
5 45 5. 50 d, 1H), 7.94 (s,

6.50 (br s, 11 7.69 (d 1H. 7. 91 (
20 Exa pg!p_ng16: 3-(4-Cyanophenyi)-N,4-diethyi-1-isopropyl-1H-pyrazolé-5-
carboxamide
Me

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 55 and ethylamine hydrochloride, the

titte compound was prepared as a solid (0.086 g, 46%). LCMS R=2.06 mins
15 ESCIMS m/z 311 [MH]".

Example 117: 3-(4-Cyanophenyl)-4-ethyl-N,1-diisopropyl-1H-pyrazole-5-

carboxamide
Me

Me

H
N Me

T

Me e} Me

20 Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 55 and isopropylamine, the title



25 30 1H NWR (400 MHz, CDCI3): 6 1.31(d, 6H), 1.58 (d, 6H, 2.63 (s, 3H),
4.26 (septet, 1H), 5.43 (septet, 1H), 6.28 (br s, 1H), 7.69 (d, 1H), 7.91
(d, 1H), wo2dies2200H) . 35 Exanple 124 WO 2010/ 032200PCPCTBROOY0B38038 123
1H NWR (400 MHz, CDCI3): 6 1.32 (d, 3, 1.59 (dd, 6H), 2.05 (d, 1H), 2.63
s, 3H), 3.30-3.40 (m_ 1H), 3.70-3.7 m, 1H),_ 4. 08-4, . 5.40
Esept::%, ﬁ@mpoengwé%prgr?grm as g é@"‘? d&“ﬂﬁ)‘? 598@-(&&@%'&%@?@@? 1H) .
LCVS R=2. B4a1\iS n%’%cBZQ/F\/IH']*"J z 350 [MH]. Exanple 125 NH 25

Example 118: 3-(4-Cyanophenyl)-4-ethyl-N-(2-hydroxy-2-methylpropyl)-1-

5 isopropyl-1H-pyrazole-5-carboxamide
Me

Using a procedure similar to that described for Example 1, but using the

compound described in Preparation 55 and 1-amino-2-methyl-propan-2-ol

hydrochloride, the title compound was prepared as a solid (0.061 g, 52%).
10 LCMS R=1.77 mins ESCI MS m/z 355 [MH]".

Example 119: 3-(4-Cyanophenyl)-4-ethyl-1-isopropyl-N-[2-(methylamino)-2-

oxoethyl]-1H-pyrazole-5-carboxamide

Me
7N\ //N\N)\'VIe 0
Me O H

15 Using a procedure similar to that described for Example 1, but using the
compound described in Preparation 55 and H-Gly-NHMe hydrochloride, the
titte compound was prepared as a solid (0.05 g, 43%). LCMS R=1.57 mins
ESCI MS m/z 354 [MH]".



0 1H NMR (400 MHz, CDCI3): 6 0.46-0.51 (m 2H), 1.00-1.04 (m 2H),

(d, 6H),

1.80-1.90 (m 1H), 2.37-2.50 (m 1H), 2.60-2.70 (m 1H), 3.00-3.30

1.46

(m 303HWOo20uA3smwd, 1H), 5.00-5.10 (m 1H), 5.30-5.40 @OU/IGMPI 0TS (d,
2H), 7.91 (d, 2H). LCMB R=2.92 mns E$CI MS rrilz 413 [MH +. Exanple 126

oo Bl U A Sl M SR %

s, 1H),

7.65 (d, é@ﬁt%ﬁﬁn&m o;(s@thyﬁ 1%p9§azoi‘é’-‘)5 cofyfAfiBke 127 11 10 15

LCMS R=2.02 m ns

10

15

20

25
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>_\\M
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Benzotriazol-1-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate
(86 mg, 0.19 mmol) was added to a solution of the compound described in
Preparation 64 (50 mg, 0.16 mmol) and H-Gly-NHMe hydrochloride (24 mg,
0.19 mmol) in N,N-dimethylformamide (1 mL), cooled to 5 °C, followed by
diisopropylethylamine (0.23 mL, 0.65 mmol). This mixture was stirred at room
temperature for 16 hours. The reaction mixture was then diluted with ethyl
acetate (25 mL), and washed with a 10% w/v aqueous solution of citric acid
(10 mL), followed by a saturated aqueous solution of sodium hydrogen
carbonate (10 mL) and brine (10 mL). The organic extracts were dried over
magnesium sulphate, filtered, and evaporated under reduced pressure to give
a gum. This crude residue was purified by column chromatography eluting
with 30% dichloromethane in ethyl acetate to give the title compound as a
solid (0.042 g, 68%). 'H NMR (400 MHz, CDCls): & 0.35 (m, 2H), 1.05 (m,
2H), 1.50 (d, 6H), 1.85 (m, 1H), 2.60 (s, 3H), 2.90 (d, 3H), 4.15 (d, 2H), 5.40
(m, 1H), 5.85 (m, 1H), 7.45 (m, 1H), 7.65 (m, 1H), 7.70 (m, 1H), 7.75 (d, 1H).
LCMS R=1.87 mins ESCI MS m/z 380 [MH]".

The following Examples 121-134 were prepared using similar procedures to
those described in Examples 1, 77 and 89 using intermediates prepared in

Preparations 5, 23, 36, 59 and 72-78.

Example 121




1H NWR (400 MHz, CDCI3): 6 1.31 (d, 3H), 1.57 (d, 6H), 2.03 (d, 1H), 2.62
(s, 3H, 3.30-3.38 (m 1H), 3.70-3.76 (m 1H), 4.06-4.16 (m 1H), 5.40
(septet, wWODLbho/0382085 (br s, 1H), 7.70 (d, 1H), 7.91 (d, PCHIB20#9/6H0fss, 1H).
LCMS R=2.51 mins ESCI M5 rrilz 350 [MH]. WO 2010/032200PCT/ 1B2009/ 054038

125 Ex 129 1H NVR (400 MHz, CDCI3): 6 1.30 (d, 3 1.57 (d, 6H),
3 05 (a T NV, @90 ML ook o 840-0a b ih 529 . 80-1509 (My 2bt 3Ptk m 1

mins £ oh 2P0 3 250 B ) 1l sLEg e et st o e (s . 7RYE T2 7O

(d, 1H), 7.90-7.95 (m, 2H).

Example 122

10

15
'H NMR (400 MHz, CDCls): & 1.54 (d, 6H), 2.63 (s, 3H), 3.08 (d, 3H), 5.45-
5.50 (m, 1H), 6.50 (br s, 1H), 7.69 (d, 1H), 7.91 (d, 1H), 7.94 (s, 1H).

20
Example 123

25

30
'H NMR (400 MHz, CDCls): & 1.31(d, 6H), 1.58 (d, 6H), 2.63 (s, 3H), 4.26
(septet, 1H), 5.43 (septet, 1H), 6.28 (br s, 1H), 7.69 (d, 1H), 7.91 (d, 1H), 7.94
(s, 1H).

35
Example 124

40

45




1H NVR (400 MHz, CDCI3): 6 0.80 (t, 3H), 1.25 (t, 3H), 1.32 (s, 6H), 1.50
(d, 403H), 1.60 (br s, 1H), 1.75-1.85 (m 1H), 1.96-2,.08 (m 1H), 2.75 (q,
2H), 3.45W0208%3610p 2H), 4.63-4.75 (m 1H), 6.33 (br s, PCHIB20PY/6R0%d, 2H),
7.77 (d, 2H). LCMB R=2.14 nins ESCl MBrrilz 369 [M—I]+ WD

2010/ 032200RCTL| B2000) 054038 126 Exanpl & 131 R=1.48 mins ESCl MS
rrilz 420 YR (480Mpize CR{GIsko 5\1-9¢ (d.\phDL 1.9 (ad oH), 205 d; 1, 2.85

(s, 3H), 3.30-3.40 (m, 1H), 3.70-3.78 (m, 1H), 4.08-4.16 (m, 1H), 5.40 (septet,
1H), 6.90 (br s, 1H), 7.68 (d, 1H), 7.91 (d, 1H), 7.94 (s, 1H). LCMS R=2.24
mins ESCI MS m/z 350 [M-H*].

Example 125

10

15

20

25

'H NMR (400 MHz, CDCls): & 0.46-0.51 (m, 2H), 1.00-1.04 (m, 2H), 1.46 (d,
6H), 1.80-1.90 (m, 1H), 2.37-2.50 (m, 1H), 2.60-2.70 (m, 1H), 3.00-3.30 (m,

30 3H), 3.42 (dd, 1H), 5.00-5.10 (m, 1H), 5.30-5.40 (m, 1H), 7.64 (d, 2H), 7.91 (d,
2H). LCMS Ri=2.92 mins ESCI MS m/z 413 [MH]".

Example 126
35

40

45



1H NVR (400 MHz, CDCI3): 6 0.62-0.70 (m 2H), 0.90-0.98 (m 2H), 1.50 (d,
2.90-2.95 (m 1H), 5.50 (septet, 1H), 6.68 (br s, 1H), 7.71 (d, 2H),

356H)

8.01 (d, wo)20103:80R=3. 41 mi ns ESCI
2010/ 032200PCT/ 1B2009/ 054038 127 Exar’rp4 e 133 5
6,1.31

CDCl 3) :

3.70-3. 80
7.78 (d,
134 30 35

(d, 6H),

M5 rrilz 329, 331 [ WHrAB200934038
201H NWR (400 MHz,

i Goo s, G0l & 1 30, Ghg é@é@t@ﬁ) 256§ (5. 61, 50 &, 105

o Ao iserer H0 o R Thus RS BRI B iﬁ)Ex

1.98 (s, 1H), 3.50 (d, 452H), 5.39 (septet, 1H), 6.92 (br s,

7.77 (d, 2H), 8.10 (d, 2H). LCVS

5

10

15

20

25
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35
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Example 127

/
N
O
LCMS R=2.02 mins ESCI MS m/z 351 [MH]".

Example 128

'H NMR (400 MHz, CDCls): §1.31 (d, 3H), 1.57 (d, 6H), 2.03 (d, 1H), 2.62 (s,
3H), 3.30-3.38 (m, 1H), 3.70-3.76 (m, 1H), 4.06-4.16 (m, 1H), 5.40 (septet,
1H), 6.85 (br s, 1H), 7.70 (d, 1H), 7.91 (d, 1H), 7.95 (s, 1H). LCMS R=2.51
mins ESCI MS m/z 350 [M-H"].



R=2.44 mins ESCl M5 rrilz 350 [MH]. WO 2010/ 032200PCT/ 1B2009/ 054038 128
The following Preparations illustrate the synthesis of certain starting

mat er i al swarrdiovase®monedi at es used in the above Exanpl es. PETAP200XD34038 1:

4-[ Cyano(cycl opropyl ) acet ypenzonitriliagso 5 A 2.5 nolar solution of

n-butyl lithium (114 nL, 285 mml) in hexane was added to a cooled (-78 O
solution of diisopropylamne (38.3 nL, 273 mmol) in tetrahydrofuran (300
nL). Thi sEX8PIRI8 128acti on mi xture was then allowed to stir for 1 hour,
after which time cycl opropyl acetonitrile (20.8 nL, 261 nmol) 10 was added
at such a rate as to keep the tenperature below -60 C. This m xture was
then a3l owed to stir at -78 Cfor 1 hour, after which tinme a solution of

4- cyano- benzoi ¢ aci dNeet hyl ter (4 g, 248 nmmol) in tetrahydrofuran (100
m.) was added at such & T B to kleep tjhie tenperature below -60 C. This
m xture was then slowy wa R B(tenperature and stirred for 18
hours after which tinme it S-quenghed’ ont ¢y @amagueous 10% sol ution

(wei ght/volume) citric acid (600 nmN)-Mnd extracfed with ethyl acetate (2 x
2500 ). The organic extracts were wa W Hp brine (600 niL), dried over
magnesi um sul phate, filtered, and evapprated under reduced pressure to give
a brown oil (52.7 g, 100%. This material was used 20 for subsequent steps
wi t hout further purification. 1H NVR (400 MHz, CDCI3): 6 0.60 (m 2H), 0.80
(m 2H), HNMR#0QMHZzACBC!H)dS 18 (0,315 1(3¥ (R18H), 8.060(d¢ dH).284$0- ESCI VB

m z 243 [ 843%(m, 1H), 3.65-3F2e(omr H ), dr024.16 (m, 1H), 5.45 (septet, 1H), 7.01 (br

4- (5- Ami ng; #HEYCTD i, AH)]1 8102 & 2H) pyCMB-RE3D. 26 inS ESTINIS hefzz 047 1349 e
N'------ fMH]*. WO 2010/ 032200PCT/ 1B2009/ 054038

20 Example 130

25

30

35

'H NMR (400 MHz, CDCls): §0.80 (t, 3H), 1.25 (t, 3H), 1.32 (s, 6H), 1.50 (d,

40  3H), 1.60 (br s, 1H), 1.75-1.85 (m, 1H), 1.96-2,.08 (m, 1H), 2.75 (q, 2H), 3.45-
3.55 (m, 2H), 4.63-4.75 (m, 1H), 6.33 (br s, 1H), 7.68 (d, 2H), 7.77 (d, 2H).
LCMS R=2.14 mins ESCI MS m/z 369 [MH]".



129 1sopropyl hydrazi nehydrochl ori de(31. 4g, 284mmol ) and di i sopropyl et hyl am ne
(90 m., 517 mmol) were added to a solution of the conpound described in

Pr epar at iwo 2010(B2208 g, 258 mml ) in ethanol (550 ni) folPCedBZIOPYS488%t i C
acid (88.7 nL, 1550 mmol ). This m xtuee was stirred 5 at 60 C for 16 hours.
It was thEn c%ﬁleg to roomtenperature and concentrated under reduced
pressure. EXARRIE I material was partitioned between ethyl acetate (500 ni)
and a saturated aqueous sol ution of sodi um hydrogen carbonate (2 x 300 nL).
The conbi ned aqueous | ayers were extracted with ethyl acetate (500 nL). The
conbi ned organi c extract g were 10 dried over nagnesi um sul phate, filtered,
and evapor ated under redu ssure to give a solid. This solid was
triturated with tert -butyl ng ether to give the title conmpound as a
solid (53.41 g, 78% . 1H NWR JC13): 6 0.35 (m 2H), 0.85 (m

2H), 1.45 (d, 6H), 1.60 (m 1 NH), 435 (m 1H), 7.65 (d, 2H
8.00 (d, 2H). 15 Preparation 3: N

4- (4- Cycl opropyl-5-i odo-1-i sopropyl -1
acid .45 nmL, 113 mmol ) was added tg a—c¢oled (0 C solution of the 20
conmpound described in Preparatio<‘? 7.5 mol) in acetonitrile (150
m.). This cooled solution was allo ﬁDfor 15 mnutes after which
time a solution of potassiumiodide (1518 g, 93.9 mml) in water (50 ni)
was added foll owed by a sol ution of tertng%zél nitrite (11.2 nL, 93.9

mmol )1in acetonitrile (50 m.). This mxtyfe was stirred at 0 C for 10

m nutes, then warnmed to 25 roomtenperature _and allowed to stir for 2.5
hours. It was quenched onto an aqueous solYtion of sodi um netabi sul phite (2
M 300 nlL), and basified with a saturatedqueous sol ution of sodium
hydrogen carbonate. This aqueous m xture wagyextracted with ethyl acetate
(3 x 490 nL), and the organic extracts were washed with brine (100 ni),

dried ove i i Lbar +and evaporated under reduced
pressure PQRE?E§§%H§EﬁH%@#ggﬁw339%%ﬁgg[@§ﬂ2010/032200PCT/182009/054038 130

solid was triturated with diethyl ether to give a yellow solid (11.5 g,
81% . 1H NMR (400 \MHz, CDCI3): 6 0.40 (m 2H), 0.95 (m 2H), 1.50 (d, 6H)
1. 70 §5m Exemple 482 1H), 7.65 (d, 2H), 7.95 (d, 2H).

N:: Cl

o)
N NA
H

\
30 N-N

)r—*

'H NMR (400 MHz, CDCl3): $ 0.62-0.70 (m, 2H), 0.90-0.98 (m, 2H), 1.50 (d,
35 6H), 2.90-2.95 (m, 1H), 5.50 (septet, 1H), 6.68 (br s, 1H), 7.71 (d, 2H), 8.01
(d, 2H). LCMS R=3.41 mins ESCI MS m/z 329, 331 [MH]".



WD 2010/ 032200PCT/ 1B2009/ 054038 131 Preparation 4: Methyl
3-(4-cyanophenyl) - 4-cycl opropyl-1-i sopropyl -1H pyrazol e-5-carboxyl ate N
-------- Me0-2010/0322d0Me O \ Me Using a procedure simlar POTIHRZ009/0&403% | bed
for Preparation 10, but using the 5 ddhpound described in Preparation 3,
the title corrpound was prepared as a solid (1.16 g, 77% . 1H NWVR (400 Mz,
CDClI 3): 6_0. 20 m 2H), 0.90 (m 2H), 1.50 (d, 6H), 1.85 (m 1H), 3.95 (s,
3H), 5.25 (ﬁfnplﬂ)" 37.65 (d, 2H), 7.95 (d, 2H). 1O0Preparation 5:

3- (4- Cyanophenyl) - 4- cycl opropyl- 1-i sopropyl - 1H pyrazol e-5- carboxylic acid
Method A A 2.5 nolar solution of n-butyl lithium (7.95 nL, 19.9 muol) in
hexanes was 15 added to a cooled (-78 C) solution of the conpound descri bed
in Preparation 3 (5 g, 13. 26NmDI) in tetrahydrofuran (50 mL.). This m xture
was stirred at -78 C for 1 houlN er which tine carbon di oxi de was

bubbl ed t hrough the solution for purs. The reaction m xture was then

(
quenched onto an aqueous sol ution d| um hydroxide (2.5 M 250 nlL), and
extra ded 20 with diethyl ether (2 00 5\‘ The’ conbi ned organi c extracts
¥—§o

wer e gack extracted with an aqueous sol utfi onN) di um hydroxide (2.5 M 50
m.). The conbi ned basi c aqueous Iayers , he cidified wth an agueous
solution of hydrochloric acid (2 M -o extrctg with ethyl acetate (2 X
150 nL). The conbi ned ethyl acetate |ayers weére-dri ed over nmaghesi um

sul phate, filtered, 25and evaporated underHWNeduced pressure to give a

yel o solid. This solid was

HO

20 'H NMR (400 MHz, CDCl3): & 1.31 (d, 3H), 1.58 (d, 6H), 2.01 (d, 1H), 3.30-
3.40 (m, 1H), 3.70-3.80 (m, 1H), 4.06-4.16 (m, 1H), 5.40 (septet, 1H), 6.0 (br
s, 1H), 7.78 (d, 2H), 8.13 (d, 2H). LCMS R=2.18 mins ESCI MS m/z 338

25 Example 134
30
35

40

"H NMR (400 MHz, CDCl3): & 1.95 (s, 6H), 1.58 (d, 6H), 1.98 (s, 1H), 3.50 (d,
45  2H), 5.39 (septet, 1H), 6.92 (br s, 1H), 7.77 (d, 2H), 8.10 (d, 2H). LCMS
Ri=2.44 mins ESCI MS m/z 350 [M-H"].



triturated with pentane to give an off-white solid (2.45 g, 63%. 1H NWR
(400 WO 2010/ 032200PCT/ 1B2009/ 054038 132 MHz, CDCI3): 6 0.30 (m 2H), 0.95
(m 2H), wo2010(w32206H), 1.90 (m 1H), 5.40 (m 1H), 7. 65PCu/IBRGY/P548305 (d,
2H). Method B 5Using a procedure sin8ar to that described for Preparation

\}v;’s or epar b8 Talowing dTBRABoRB AN o H4€ STRRR QT SS0H BT ELEBISTS 0. 20 ( m
0. 85a|@§hnt3h‘hed%t&s{éﬁ m%%’ab%v@%x(amplé@ 5 30 (m 1H), 7.75 (d, 2H),

7 95 (d 10Preparation 6: Meth 4- cyano- 3- net hyl benzoate Method A
1,1 Bls(dlphenylphosphlno)ferrocene (8 g, 14.43 mmol) and zinc cyanide

(592 9 193 ToRkeph A4 AN SRS RSRsSiaRe) i palladium

4- br ono- 3- net hyl - benzoi ¢ aci d net hyl estelo (16.53 g, 72 mol) in

di ret hyl formam de (20 nL). This m 4- stirred at reflux for 16 hours,
after which tine it was cool yre and concentrated under
reduced pressure. Ethyl acet ate (1 has added to the crude m xture
and the resultant suspension was flltered20 The filtrate was washed with
water {1000 ni) and the aqueous |ayer was—extracted with ethyl acetate (2 X

1000 mL nb d t db 1000 i d d
over maz;n 23 ol QQ{JE&E gﬁlnrli g\"@ﬁ *ﬁﬁ.‘a‘sg pg}l-a%e[mﬁ@ ”Pen(ﬁj@gﬁ W ssu; Iee
The resul b I56eiddba YOS TN ddlitksh BYaRgioHy s TSESTABY7 S hifheno vt

5% et hyl acetate in pentane to give the e conmpound as a solid (13.7
g, 88% . THetmRydwdorapHz000D0)r 3 hlssogle@creegtlor?,m)lxtuse v8s(teen 3lipwed t@5 (d,

7 hifMor houd ater Whicr tfle oy dEoRI BRI ERIO L ARG 133

10 was added at such a rate as to keep the temperature below -60 °C. This

mixture was then allowed to stir at -78 °C for 1 hour, after which time a
solution of 4-cyano-benzoic acid methyl ester (40 g, 248 mmol) in
tetrahydrofuran (100 mL) was added at such a rate as to keep the
temperature below -60 °C. This mixture was then slowly warmed to room

15 temperature and stirred for 18 hours after which time it was quenched onto an
aqueous 10% solution (weight/volume) citric acid (600 mL) and extracted with
ethyl acetate (2 x 2500 mL). The organic extracts were washed with brine
(600 mL), dried over magnesium sulphate, filtered, and evaporated under
reduced pressure to give a brown oil (52.7 g, 100%). This material was used

20  for subsequent steps without further purification. "H NMR (400 MHz, CDCl5):
3 0.60 (m, 2H), 0.80 (m, 2H), 1.40 (m, 1H), 4.10 (d, 1H), 7.85 (d, 2H), 8.10 (d,
2H). ESCI MS m/z 243 [M-H]

Preparation 2: 4-(5-Amino-4-cyclopropyl-1-isopropyl-1H-pyrazol-3-
25 yl)benzonitrile

N Me
\ N
Z N

—_—

Me

NH



Met hod B Pottasium Ferrocyanide trihydrate (3.70 g, 17.5 mml) was added
to a solution of 4-brono-3-nethyl-benzoic acid nethyl ester (4.00 g, 17.46
nmol ) i n woretongemeet am de (10 nl), foll owed by sodi um eerhprad/es43s 85 g,
17.5 5 mmol ) and pall adium acetate (48 ng, 0.35 nmmol). This m xture was

heated at 120C for 15 hours, after. which tine it uenched ont o, wat er
(150 L) Ieveraminaraeaen | FYREbREGEy | mbthdl o fier OB STHEY. THEI conbi ned
organic e&ﬁéﬁﬁbéyléﬁfgﬁarﬂﬁ%hgg\%I_t,h'é’}"ﬁ%‘?rholﬁ)]ﬂﬁgr Hdedrtbed Q@orlTReNKSI UM

sul phate, filtered and evaporated under reduced pressure to give a solid
(2.53 g, eavpounddesknted 40Preparatinci 3)54.6 @. 288 ynobtn etBanal (850 3H) ,

7.65 (d, 1H),. 7.95 (m 1H),6 8 d,, 1 Pr eparat.ion 7: .

1 (2- OyanBpy Splonih PV ekt iptb ik, e 130 s T s Rebirgovams es

propi ofi t gt l6® (87 oL 161 hGraMOIY) Wik HRST AP i (@riddrakths asged to
sodi um hydri de (60% di spersion in mneral oil) (55 ng, 1.37 mmol). This

m xt ure waeneantrated undesoeduced psessireut BRe crugsmatedalwpspastitiomed conpound

descri bed, ] epar al i n 5 m)
e negob PR 8 2 (AP Ty L8P bl AINEH GF Rt S
concent r ahgdrageie carigsheted 2ok SOURE. ). Thiee Goudleineeish gueouasagriengbesl onto an
aqueous 10% sol ution gmeig t/volume) citric acid (10 nL) and extracted with

ethyl acef¥iacted with 6thyl pcetpie (BBRHBNINed THE fomkingd 1argenis eriasts\eRad wit h
gt t | { m),

P Lt R R S S i S T B

pr essur e. pidsssre taidermselid.all hisasoliduwa$ itrgdrdigd ecothuient cuty ma¢tbgl efpley el ut i ng

o 2755, MRS b SO Bt SO QT ) SRR AR v S5
4 (5- At ng UL ) 0530 1, OB, B8 (f S00L 3 B o T SOARME 0D 1 wo
2010/ 03222BPCI35B2008Y)0p4638, 284, 8.00 (d, 2H).
15
Preparation 3: 4-(4-Cyclopropyl-5-iodo-1-isopropyl-1H-pyrazol-3-
yl)benzonitrile

Me
NQ N
Z N

Me

Acetic acid (6.45 mL, 113 mmol) was added to a cooled (0 °C) solution of the
20  compound described in Preparation 2 (10 g, 37.5 mmol) in acetonitrile (150
mL). This cooled solution was allowed to stir for 15 minutes after which time a
solution of potassium iodide (15.6 g, 93.9 mmol) in water (50 mL) was added
followed by a solution of tert-'outyl nitrite (11.2 mL, 93.9 mmol) in acetonitrile
(50 mL). This mixture was stirred at 0 °C for 10 minutes, then warmed to
25  room temperature and allowed to stir for 2.5 hours. It was quenched onto an
aqueous solution of sodium metabisulphite (2 M, 300 mL), and basified with a
saturated aqueous solution of sodium hydrogen carbonate. This aqueous
mixture was extracted with ethyl acetate (3 x 100 mL), and the organic
extracts were washed with brine (100 mL), dried over magnesium sulphate,

30 filtered, and evaporated under reduced pressure to give a yellow solid. This



Using a procedure simlar to that described for Preparation 2, but using

t he conmpound described in Preparation 7, the title conpound was prepared as
a solid (wb&omy3289% . 1H NVR (400 MHz, CDCI3): 6 1.49 @dT/1824p9/032088%5 (s,
3H), 52.58 (s, 3H), 3.22 (s, 2H), 4.4% (m 1H), 7.55 (d, 1H), 7.59 (m 1H),
7.65 (d, ration 9: , : Iy

- (- | odo%ald waB DR HER Rt 2B o aive 2 yaioms SOl T, Pk %Akt M1 o v ve

10Me | soa ( d t t4 f the
conpound m%?%%é (I:W?Zn %I?ecﬁgrr%tq égqm Q%Uﬁ %qurgl)??%d &lc-njl ogdg IL?jt hane
(110 nl). 1M 4.70 o utte), Wedd &t,i2H)ed. 9t (d5QHG: for 1 hour. The reaction mxture
was evaporat ed under reduced pressure to give a red solid. This solid was
15 triturated with methanol to give an orange solid (7.8 g, 53%. 1H NWR
(400 MHz, CDCI3): 6 1.50 (d, 6H), 2.20 (s, 3H), 2.60 (s, 3H), 4.70 (m 1H),
7.55 (m 1H), 7.65 (d, 2H. WD 2010/ 032200PCT/ 1B2009/ 054038 135
Preparation 10: Methyl 3-(4-cyano-3-nethyl phenyl)-1-isopropyl -4-nethyl -
pyrazol e- 5- car boxyl ate Me



1,1' - Bi s(di phenyl phospi no) ferrocene di chloropal l adium (11) conplex with 5
di chl oronethane (1:1) (1.05 g, 1.28 mml) and triethylamne (1.43 ni, 10.2
nmol ) waswaddsd3emoa sol uti on of the conmpound descri bedPCh/IBroepes4as on 9
(3.12 g, 8.54 mmol ), in met hanol (1503m) in a pressure reactor. This

m xture was pressurised ound uare inch w th cgrQon nonoxi de,
ond heat od_ drepapation dr Methr e R auBRYHeAICT o GrioPU T essagn- o

Arbocel (r). The filtrate was educed pressure to give a
brown solid, which was purifi g)é E I%Tgeéjargga ?toerrrat ography eluting with 10%
ethyl acetate in heptane td\N% title co ound as a yellow solid (2.31
g, 91%. 1H NWR (400 MHz, CDCI 3) .50|\(d 2.40 (s, 3H), 2.60 (s,
3H), 3.95 (s, 3H), 5.45 (m 1H), e60(d 1H), 7.65(m 1H.
15 Preparation 11: 3-(4-Cyano-3 1-i sopropyl - 4-net hyl -

pyrazol e-5-carboxylic acid Me Sodl um dro de (0.46 g, 11.7 mol) was
added to a solution of the 20 conpourd|desct/i beyei n Preparation 10 (2.31 g,
7.77 mmol ) in nethanol (50 nL) and water (?8 m.). This m xture was heated
to refluxy essure.
The resi du%m é?)r tLE%I quxr/? t\%ﬂ%éfg?%ﬁ?i?a gg‘?tﬁﬂ?ﬁgdbg\npbﬁﬁgrﬁﬁé&queous
sol uti®n oomppdncb(dlersombeﬂ acPregaratipn JHhe tidgooomounidkivas @repearedas act ed

whshed. w BHRGH- N8 5605t st NG dBONVER. RiasP AeBinna0e0 30 (At and.
The e ver 1A *@?%%ﬁf@ww%wm’ S 2 R 08y
(245(3) 2H), 2.60 (s, 3H), 5.50 (m 1H), 7.55 (m 1H), 7.60 (d, 1H), 7.65
m 1 .

10 Preparation 5: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-

carboxylic acid

Method A
A 2.5 molar solution of n-butyl lithium (7.95 mL, 19.9 mmol) in hexane was
15 added to a cooled (-78 °C) solution of the compound described in
Preparation 3 (5 g, 13.26 mmol) in tetrahydrofuran (50 mL). This mixture
was stirred at -78 °C for 1 hour, after which time carbon dioxide was bubbled
through the solution for 1.5 hours. The reaction mixture was then quenched
onto an aqueous solution of sodium hydroxide (2.5 M, 250 mL), and extracted
20  with diethyl ether (2 x 100 mL). The combined organic extracts were back
extracted with an aqueous solution of sodium hydroxide (2.5 M, 50 mL). The
combined basic aqueous layers were then acidified with an aqueous solution
of hydrochloric acid (2 M) and extracted with ethyl acetate (2 x 150 mL). The
combined ethyl acetate layers were dried over magnesium sulphate, filtered,
25  and evaporated under reduced pressure to give a yellow solid. This solid was
triturated with pentane to give an off-white solid (2.45 g, 63%). 'H NMR (400



Preparation 12: 4-(2-Cyanopropanoyl)benzonitrile 5M

Pot assiumtert-butoxide (7.76 g, 69.2 mmol) and propionitrile (4.84 nL,

69. 2 nmolwowary/aeed to a sol uti on of 4-cyano-benzoi c aeCu/IERBOHIYI4088St er
(11.15 g, 69.2 Mol ) in tetrahydrofundh (100 nmL). This mxture was stirred
at roomtenperature for_ 16 hours, and then quenched onto an aqueous 10%

sol ution Mi1Z fePGlsl/ & AI-8R4M. &HDr pc95a@?d2|(|2h01059r1§§|,.6|ﬂ1e1-%@é@mﬂ@:‘ﬂl 0 was

separ at ed;gn | s extracted with ethyl acetate (3 x 100
m.). The gﬁhﬁlflmﬁ6%?&lgani)z7é9§l€d;c#@' were dried over magnesi um sul phat e,
filtered, and evaporated under reduced pressure. This crude residue was

triturate ith tert-butyl nmethyl ether to give the title conpound as a
soild (7. t,d % . 1H 15NWR (400 MHz, CDCI3): 6 1.65 (d, 3H), 4.35 (m

1H), 75 85UGthg 3?’0%&1&9 sirflilardd) thaPHE&H R P P}abfration 11, but Psing the
4- (5- Am no- 1-cycl obuty1- 4- et hyl - 1H pyrazol -3- yl')benzonitrile “MeNH2
20Usi ng acpmpoedddessiiped ar Preparationdbdbeitie conpoumdewas arépared, asb@it usi ng

SOOI S TR LS A E Ty
NVR (400 , @((b : . , 2.65
2H) , (3. 25% 1 20, B%H)sg '%m%iw?’ §@5("f’d%2%'57,5 .’7?)(5@2@5@%\% (m
2010/ 032200PCT/ 1B2009/ 054038 137 Preparation 14:

4- (1- Cycl obut y1-5-i qdo- 4- net hyl- yyazol - 3-yl )benzonitrile Me Using a

pr oceﬁjre simlar t rlepg{atd@gﬁ i'\%egt]ﬁf%wqﬂ 'gé{ﬁ%@w&)ﬁ’né?atﬁut usi ng t he

conpound described in Preparation 13, e tible conpound was prepared as
N=

Me Me

Method A
1,1'Bis(diphenylphosphino)ferrocene (8 g, 14.43 mmol) and zinc cyanide (5.08
g, 43.3 mmol), followed by tris-(dibenzylideneacetone) dipalladium (6.61 g,
15 7.22 mmol), were added to a solution of 4-bromo-3-methyl-benzoic acid
methyl ester (16.53 g, 72 mmol) in dimethylformamide (20 mL). This mixture
was stirred at reflux for 16 hours, after which time it was cooled to room
temperature and concentrated under reduced pressure. Ethyl acetate (1000
mL) was added to the crude mixture and the resultant suspension was filtered.
20  The filtrate was washed with water (1000 mL) and the aqueous layer was
extracted with ethyl acetate (2 x 1000 mL). The combined organic extracts
were washed brine (1000 mL), dried over magnesium sulphate, filtered, and
evaporated under reduced pressure. The resulting material was purified by
column chromatography eluting with 5% ethyl acetate in pentane to give the
25 title compound as a solid (13.7 g, 88%). 'H NMR (400 MHz, CDCls): § 2.60
(s, 3H), 3.95 (s, 3H), 7.65 (d, 1H), 7.95 (m, 1H), 8.00 (d, 1 H).



5a solid (7.38 g, 58%. 1H NWR (400 MHz, CDCI3): 6 1.85 (m 2H), 2.20 (s,
3H), 2.45 (m 2H), 2.70 (m 2H), 4.90 (m 1H), 7.70 (d, 2H), 7.85 (d, 2H).
Pr epar at iwo 2087030 hyl 3- (4- cyanophenyl) - 1- cycl obut y1- 4Pa@ith309/034038
pyrazol e- 5-car boxyl ate 100 Using a pndtedure simlar to that described for
Preparat i 10, but using the conpound described in Preparation 14, the
title co s prepared as a solid (1.75 g, 62% . 1H NWR (400 MHz,
CDCl 3): 6 ; ; i : 45 ( 2K a0l - ( .95 (s,
P%%gélng%@oga(%{?% gf_{)ﬁy’dr%l% 63'?8(@ ’%§ Kol ¥ wW&s (d8ded o &

3H), 5.55 Preparation 16:

3-(4-cyanetplhléolyD)Mibrtoym-BBnBWL-bemin;acidmqfowlaésjere%oo@aﬁllcﬁ@rrimolaci d)1l N
OH o 20Using. a prpcedure sijdl ar t hat, descri bed for Pr ati,an_ 11, but
usi gt hert e ERaERE LD el g ot gast Shete.TE8E B e vas
pr epard aﬁn@)éﬁbirawweiu%agetafe?gf)s mgHo gm0 mistdet Pas Kedte§at(m 2H),
2.45 (m SI-%)d 2.75 (m ZI-% 5.60 (m 1H), 7.70 (d, 2H), 7.80 (d, 2H). WO
2010/ 032208PCrfor820084re5at@BYhes tiPte b aras quancired ande waer (150 mL) and
(2B)-2-( dEQ%QE%COU\W%‘@F@%WY%EWS%dea‘r {90197 byl Bhfbined organic

extracts were washed with water (150 mL), dried over magnesium sulphate,

filtered and evaporated under reduced pressure to give a solid (2.53 g, 83%).

10 'H NMR (400 MHz, CDCls): & 2.60 (s, 3H), 3.95 (s, 3H), 7.65 (d, 1H), 7.95 (m,

1H), 8.00 (d, 1 H).

Preparation 7: 4-(2-Cyanopropanoyl)-2-methylbenzonitrile

Me O
WN
/

N=—
Me

15 A solution of propionitrile (97 uL, 1.37 mmol) in tetrahydrofuran (5 mL) was
added to sodium hydride (60% dispersion in mineral oil) (65 mg, 1.37 mmol).
This mixture was stirred at 60 °C for 30 minutes, then a solution of the
compound described in Preparation 6 (200 mg, 1.10 mmol) in tetrahydrofuran
(5 mL) was added. This mixture was stirred at 60 °C for 16 hours and then

20  concentrated under reduced pressure. The crude residue was quenched onto
an aqueous 10% solution (weight/volume) citric acid (10 mL) and extracted
with ethyl acetate (3 x 10 mL). The combined organic extracts were washed
with an aqueous saturated solution of sodium hydrogen carbonate (3 x 10
mL), dried over magnesium sulphate, filtered, and evaporated under reduced

25 pressure. This crude material was purified by column chromatography eluting
with 20% ethyl acetate in heptane to give the title compound as a solid (60
mg, 27%). "H NMR (400 MHz, CDCls): § 1.65 (d, 3H), 2.65 (m, 3H), 4.35 (m,
1H), 7.75 (d, 1H), 7.85 (m, 1H), 7.95 (d, 1H).

30 Preparation 8: 4-(5-Amino-1-isopropyl-4-methyl-1H-pyrazol-3-yl)-2-

methylbenzonitrile



NOnme MeMe 5A solution of hydrazinecarboxylic acid tert-butyl ester (8.85 g,
67 mmol) in ethanol (30 nL) was added to a solution of dihydro-furan-3-one
(5.78 g, W0 2mmi32200n et hanol (100 mli). This m xture wasPhgaBBd/ei40ssef | ux
for 19 hours, then cooled to roomternperature and concentrated under
reduced pressure. The resulting crude nlxtureMmas partitioned between water
(100 nmL) and 10 di chl oronet han#e( 100 nlL). Thejaqueous | ayer was basified

i \ conbi ned organic extracts
were dried over magnesi um sul pha i BN, allf evapor at ed under reduced
pressure to give an oil (10 M5 mlz 201 [IVH + 15Preparation
18: (+/-)-tert-Butyl 2- (tetrahydr- hmdra2|necarboxylate Me Sodi um
cyanobor ohydride (10 g, 160 mpl) was adeed to a m xture of the conpound

d bed P 17 d t) d (150 ni
Thrs. mxt UPOS,ADCERaBCRidial IR I Shseraeane PorPBtRRA<OdHRAdRe 20
neut ral i segmpblifd d4eMS) FOPIAPRBNBNCKIHE tid dmpdificOas RRépsteldd ACt ed

wi t h di chl oronet hane (3 x m.). The conbi ned organic extracts were
washed wi sollch(ﬂ%qmgoﬂg%éat blrldt\/%l(@ﬂ MlHZoﬁJDﬁls)s@m é&(dyﬁlh‘lmg'b% ¢arddnat e (100

or st ¢ Lo ST S b (A0 1 (eaf): s ey 7 S0GN uEp. 55 o, o e

Preparati @A)19: (+/ -)-Tetrahydrofuran-3-yl hydrazine hydrochloride H .HC
O\ NNNH2 WD 2010/ 032200PCT/ 1B2009/ 054038 139 The conpound described in
Preparation 18 (8.14 g, 40 mmol) was stirred in a solution of hydrogen

Col ut i on of nyeRaRRan o A GioRR- ke AR A FABAoUBEe  on aaded

and the m xture was stirred at hmmlbeﬁm’ﬂt&tﬂelre 5 for a further 64 hours,
After which time it was evaporated under reduced pressure to give a solid
(5.60 g, 100%. APCI Ms mz 10 MH + Me

N=

Me

10 Me
Isoamyl nitrite (21.4 mL, 160 mmol) was added to a solution of the compound

described in Preparation 8 (10.19 g, 40 mmol) in diiodomethane (110 mL).
This mixture was stirred at 50 °C for 1 hour. The reaction mixture was
evaporated under reduced pressure to give a red solid. This solid was

15 triturated with methanol to give an orange solid (7.8 g, 53%). 'H-NMR (400
MHz, CDCIs): 6 1.50 (d, 6H), 2.20 (s, 3H), 2.60 (s, 3H), 4.70 (m, 1H), 7.55 (m,
1H), 7.65 (d, 2H).



Preparation 20: (+/-)-4-[5-Am no-4-nethyl-1-(tetrahydrofuran-3-yl)-1H
pyrazol -3-yl ] benzonitrile 10MeNH2 Using a procedure simlar to that
descri bedwbapioR3ear ati on 2, but using the conpound des@ciThBzod/N54038
Preparation 12, and the conpound desdBibed in Preparation 19, the title

D09 o HaeaBraiton 58 ARyl amiyd mebubtaiviy sy kA TRV 4 oo
(m 1H), 4.15 (m 1H), 4.25 (Byrdde-52cfBokytelt) . 7.65 (d, 2H), 7.75 (d,
2H). Preparation 21:

(+/-)-4-[5-10do-4-nethyl-1-(tefrahydrofuran-$eyl)-1H pyrazol - 3-yl]
benzonitrile Nb------- ,... 20r\i Using a pracedure simlar to that
ing hrenConund described in

described for Preparation 9, buy
Preparation 20, the titleN®o A A
ESCI M5 miz 380 [ MH + ' O« Met hyl

3-(4-cyanophenyl)-4-nethyl-1-(te 253-MA ) - 1H- pyr azol e- 5- car boxyl
ate WD 2010/ 032200PCT/ 1B2009/ 054038 140 Usong a procedure simlar to that

descri bed for_ Preparation 10, but using the compound described in
Prepar at i onl Bis(dipfienylrhesrippieuiaeedichprabadism (1) complex with

5 dichloromethane (1:1) (1.05 g, 1.28 mmol) and triethylamine (1.43 mL, 10.2
mmol) was added to a solution of the compound described in Preparation 9
(3.12 g, 8.54 mmol), in methanol (150 mL), in a pressure reactor. This
mixture was pressurised to 100 pounds per square inch with carbon
monoxide, and heated at 100 °C for 8 hours. It was then filtered through

10 Arbocel®. The filtrate was evaporated under reduced pressure to give a
brown solid, which was purified by column chromatography eluting with 10%
ethyl acetate in heptane to give the title compound as a yellow solid (2.31 g,
91%). "H NMR (400 MHz, CDCl3): 8 1.50 (d, 6H), 2.40 (s, 3H), 2.60 (s, 3H),
3.95 (s, 3H), 5.45 (m, 1H), 7.50 (m, 1H), 7.60 (d, 1H), 7.65 (m, 1 H).

15

Preparation 11: 3-(4-Cyano-3-methylphenyl)-1-isopropyl-4-methyl-1H-

pyrazole-5-carboxylic acid

Sodium hydroxide (0.46 g, 11.7 mmol) was added to a solution of the
20  compound described in Preparation 10 (2.31 g, 7.77 mmol) in methanol (50
mL) and water (2.8 mL). This mixture was heated to reflux for 16 hours, then
cooled and evaporated under reduced pressure. The residue was diluted with
water (100 mL) and acidified with an aqueous solution of hydrochloric acid (2
M). This aqueous mixture was extracted with ethyl acetate (2 x 200 mL) and
25 the combined organic extracts were washed with brine (400 mL), dried over
magnesium sulphate, filtered, and evaporated under reduced pressure to give



a solid (
51H), 3.9

(+/-)-3-(
1H- pyrazo
descri bed
Prepar at i
1H NMR (4

(m 2H),

Prepar at i
sol ution
tetrahydr

it was qu
t enperat u

10

15

20

25

4.16 g, 93%. 1H NWR (400 MHz, CDCI3): 6 2.40 (m 4H), 2.60 (m
5 (s, 3H, 4.00 (m 2H), 4.20 (m 2H), 5.80 (m 1H), 7.70 (d, 2H),
7.75 (d, \b2o1oR3ear ati on 23: PCT/IB2009/054038

4- Cyanophenyl) - 4- net hyI 1- (tléttrahydrofuran 3-yl)-
| e-5-carboxylic acid a procedure simlar to

b Fielow SRt 670086 o NI i Rt SRSEimes dhab (framsiA 8"

B oFfe 2 e 30 %S0T 1P, 73R, 3PP ROR L b Dy

4.20 (m 2H), 5.85 (m 1H), 7.70 (d, 2H), 7.75 15(d, 2H).

379 .
4.05

of di -t or { PEBPITALEIL I A AP IORENS Ger e ool ) i n 20

of uran (1000 rrL) was added—to a ggoled (-78 O soI ution of

enched onto acetic acid (30 m)

500 nmol ) in tetrahydrofuran.
ion mxture was stirred a ‘IWQm'nutes, After which tine
owed to warmto room

A

re. This mxture was partitionedebetween water (2000 nL) and et hyl

Potassium-tert-butoxide (7.76 g, 69.2 mmol) and propionitrile (4.84 mL, 69.2
mmol) was added to a solution of 4-cyano-benzoic acid methyl ester (11.15 g,
69.2 mmol) in tetrahydrofuran (100 mL). This mixture was stirred at room
temperature for 16 hours, and then quenched onto an aqueous 10% solution
(weight/volume) citric acid (100 mL). The organic layer was separated and
the aqueous layer was extracted with ethyl acetate (3 x 100 mL). The
combined organic extracts were dried over magnesium sulphate, filtered, and
evaporated under reduced pressure. This crude residue was triturated with
tert-butyl methyl ether to give the title compound as a soild (7.00 g, 55%). 'H
NMR (400 MHz, CDCIs): 6 1.65 (d, 3H), 4.35 (m, 1H), 7.85 (d, 2H), 8.10 (d,
2H).

Preparation 13: 4-(5-Amino-1-cyclobutyl-4-methyl-1H-pyrazol-3-

yl)benzonitrile

Using a procedure similar to that described for Preparation 2, but using the
compound described in Preparation 12, and cyclobutyl-hydrazine
hydrochloride, the title compound was prepared as a gum (110 mg, 27%). 'H
NMR (400 MHz, CDCls): 8 1.85 (m, 2H), 2.05 (s, 3H), 2.40 (m, 2H), 2.65 (m,
2H), 3.25 (m, 2H), 4.65 (m, 1H), 7.65 (d, 2H), 7.75 (d, 2H).



WO 2010/ 032200PCT/ 1B2009/ 054038 141 acetate (1500 nlL). The organi c extract
was dried over sodium sul phate, filtered, and evaporated under reduced
pressure wWo 2givs2mosol i d, which was purified by col um ebToRH0YF4a3Y
eluting with 3.33% ethyl acetate in p&tane to give the title conpound as a

O

hydrochl oride H2ZN--__NA H HCO Using a procei mlar to that described

for Preparation 19, but usiVAg 0, conpound Jgcribed in Preparation 24,
the title conpound was prepared whit exsol T (35 g, 73% . 1H NVR (400
MHz, (CD3)2S0): 6 0.50 (m 4H), 2 ( :

4- (5- Am no- 1-cycl opr opyl- 4- net hyl - 1H-% azo\- 3-yl)- 15benzonitrile MeNH2
Using a procedure simlar to that des bed for Preparation 2, but using

conpound. g, dh8bafite ST i Hesihodd 10 PrendiaRER9,08 trbs B oo 5
6 1.05 (nrordbbund.d28cfibed AHPrepRadbiofs13,3HE, title. @mpound Was @eparddras 2H) ,

7.65 (d, 2H), 7.75 (d, 2H) ., WD 2010/032200PCT/ 1B2009/ 054038
5’ a solid (7.38 g, 58%). 'H NMR (400 MHz, CDCl3): & 1.85 (m, 2H), 2.20 (s,

3H), 2.45 (m, 2H), 2.70 (m, 2H), 4.90 (m, 1H), 7.70 (d, 2H), 7.85 (d, 2H).

‘ Preparation 26:

Preparation 15: Methyl 3-(4-cyanophenyl)-1-cyclobutyl-4-methyl-1H-

pyrazole-5-carboxylate

}\‘\N
N‘;/W(O\Me
10 Me o
Using a procedure similar to that described for Preparation 10, but using the
compound described in Preparation 14, the titte compound was prepared as
a solid (1.75 g, 62%). 'H NMR (400 MHz, CDCls): & 1.85 (m, 2H), 2.35 (s,
3H), 2.45 (m, 2H), 2.70 (m, 2H), 3.95 (s, 3H), 5.55 (m, 1H), 7.70 (d, 2H), 7.80
15  (d, 2H).

Preparation 16: 3-(4-cyanophenyl)-1-cyclobutyl-4-methyl-1H-pyrazole-5-

carboxylic acid

N\
N
/ OH
N= =
Me o

20  Using a procedure similar to that described for Preparation 11, but using the
compound described in Preparation 15, the titte compound was prepared as
a solid (0.54 g, 32%). "H NMR (400 MHz, CDCl3): § 1.85 (m, 2H), 2.45 (m,
5H), 2.75 (m, 2H), 5.60 (m, 1H), 7.70 (d, 2H), 7.80 (d, 2H).



142 Preparation 27: 4-(1-Cycl opropyl-5-iodo-4-nethyl-1H pyrazol-3-yl)-
benzonitrile Me Using a procedure simlar to that described for Preparation
9, but uswogotams2®oconpound described in Preparation 26pCThB2009/034e35conpound
was prepared as a solid (4.9 g, 549 138LH NVR (400 MHz, CDCI3): 6 1.05 (m
2H), 1.15 (m 2H), 2.20 (s, 3H), 3.45 (m 1H), 7.65 (d, 2H), 7.75 (d, 2H).
Preparation 28: Met hyl

3- (4- cyanopheny djrrﬁﬂd? r xyl at e

Using a pr ocedu?geﬁsﬁﬁng?p{ g@ﬁ%@ lc;qgs %dli) %r%%gpgﬂg |on 0, but using

t he conpound descri bed in Prephydmazimecamoxylaetitl e conmpound was prepared
as a solid (1.39 g, 85%. 1H NWR (400 , CDCI3): 6 1.05 (m 2H), 1.15 (m
152H), 2.40 (s, 3H), 3.95 (s, 3H), 4.25 [{m 1H), 7.70 (m 4H). Preparation

29: 3-(4-Cyanophenyl)-1-cycl opr /M»< | - 1H- pyrazol e-5- carboxylic acid
20Usi ng a procedure simlar toothée deBcri/EzMefor Preparation 11, but using
t he conpound described in Prepa ion 28 title conpound was prepared
as a solid (76 ng, 80%. 1H-N|\/R(400 6 1.10 (m 2H), 1.15 (m

121"'% @gsnggéfa??/llu?(gﬂe ggm%??%lﬂbcéﬁbxy% 25id( - B+ eEfe?R@rg’H go®B73/imol) in
ethanol (30 mL) was added to a solution of dihydro-furan-3-one (5.78 g, 67
mmol) in ethanol (100 mL). This mixture was heated at reflux for 19 hours,
then cooled to room temperature and concentrated under reduced pressure.
The resulting crude mixture was partitioned between water (100 mL) and

10  dichloromethane (100 mL). The aqueous layer was basified and extracted
with dichloromethane (50 mL). The combined organic extracts were dried over
magnesium sulphate, filtered, and evaporated under reduced pressure to give

an oil (10.56 g, 79%). APCI MS m/z 201 [MH]"

15 Preparation 18: (+/-)-tert-Butyl 2-(tetrahydrofuran-3-yl)hydrazinecarboxylate
y 0
T N
Me/kMe
Sodium cyanoborohydride (10 g, 160 mmol) was added to a mixture of the
compound described in Preparation 17 (10.56 g, 53 mmol) and acetic acid
(150 mL). This mixture was stirred at room temperature for 16 hours and then
20 neutralised with aqueous sodium hydroxide (1 M), before being extracted with
dichloromethane (3 x 100 mL). The combined organic extracts were washed
with an aqueous saturated solution of sodium hydrogen carbonate (100 mL),
dried over magnesium sulphate, filtered, and evaporated under reduced
pressure to give a solid (8.14 g, 76%). APCI MS m/z 203 [MH]"

25

Preparation 19: (+/-)-Tetrahydrofuran-3-ylhydrazine hydrochloride
HCI

:
AN



WO 2010/ 032200PCT/ 1B2009/ 054038 143 A solution of acetonitrile (9.22 ni,
176 mol) in tetrahydrofuran (320 nlL) was added to sodi um hydri de (60%

di sper si omoi2oiom3gmpal oil) (11.80 g, 294 mol ). This m PCUNB20A854838 rred at
roomtenperature for 15 mnutes, and18hen 4- 5 Cyano-benzoic acid nethyl
ester (23

70 q, 147 ). ded. Th i i stirred 60
Cor o nalpSmenund BredindRonasenaratia 1Bbukhe. ¢ Phives SHFhRen or o
aci d (2M 350ufbh. oPR{d 3G EReheskide tiR ﬁﬁ%bxa’ﬁ‘eet(@tﬁ/l (8oxme90 ar{ftbéaonT he

conbi ned organic extracts were washed w brine (500 niL), "dried over
magnesi untesopertadure, fofrillt: kows. aheokiutmmoniawitogadenlate diidediopars ¢dire. Thi s
resi due iturated with 20% ethyl .acetate in h ane to give the title
Conpound 16 29 oy W Bt adiee ANy m@iRe fldy 5ol 8] Rty Brisifiteon 51
4- (15- A nfprla rgAREPBY! hddtsP WAl h izhylicnein @Y teviaberdtedNinder GRddEd Usi ng a
procedure simlar to that described for Preparation 2, but using the
conpound BEESSHISEIIIVA aFB@iIAPLQ 9n1UWe).t ARG MS e/gdRgdYll was prepared as a
solid (4.40 g, 78% . 1H NWR (400 MHz, CDCI3): 6 1.50 (d, 6H), 4.40 (m 1H),
5.90 (s, 1H), 7.60 (d, 2H), 7.80 (d, 2H). 20 Preparation 32:

4- (5- Am no- 4Prepiration2M (8 -4 -[SHAminoatoletByly! -] tearanpaviofurahe3-{ -1H-- - H2

N-Iodosuccimde (1.73 g, 7.69 m"rol? was added to a solution of the
pyrazol-3-yl]oenzonitrile

N~
I

10 Me NH,

Using a procedure similar to that described for Preparation 2, but using the
compound described in Preparation 12, and the compound described in
Preparation 19, the titte compound was prepared as a white solid (9.00 g,
70%). "H NMR (400 MHz, CDCls): 8 2.05 (s, 3H), 2.45 (m, 2H), 3.75 (m, 2H),

15 3.85(m, 1H), 4.00 (m, 1H), 4.15 (m, 1H), 4.25 (m, 1H), 5.05 (m, 1H), 7.65 (d,
2H), 7.75 (d, 2H).

Preparation 21: (+/-)-4-[5-lodo-4-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazol-

3-yl] benzonitrile

20
Using a procedure similar to that described for Preparation 9, but using the

compound described in Preparation 20, the titte compound was prepared as

a solid (7.78 g, 68%). ESCI MS m/z 380 [MH]"

Preparation 22: (+/-)-Methyl 3-(4-cyanophenyl)-4-methyl-1-(tetrahydrofuran-
25 3-yl)-1H-pyrazole-5-carboxylate



conpound described in Preparation 31 (1.45 g, 6.41 mmmol ) in acetonitrile
25(25.6 nm.). This mxture was refluxed for 4 hours and then allowed to
stand at woamomsewer ature for 16 hours. It was then coneemiiBzgos43sder
reduced WO 2010/ 032200PCT/ 1B2009/ 054@®8B8 144 pressure and the crude residue
was partitioned between water (50 nL) and et hyl gcetate (3 x 50 mL). The
conbi ned organi c extracts were dried over magnpesium sul phate, filtered, and
evapor at ed under reduced pressu i id. This crude m xture was
[ 30% et hyl acetate in

S 1.91 g, 85% . 1H NWR (400
MHz, CD30D): 6 1.40 (d, 6H), 4.55 (mmdH), F 7% (d, 2H), 8.00 (d, 2H).
Preparati on 33: 5-Am no- 3-(4-cyanophenyl) - fb—l soMeopyl - 1H pyr azol e- 4-
10carbonitrile N------ Me Me NV NH2 Using a procedure simlar to Preparation
6, but usUns'gmga@rm&qmerwnﬂimst@rwaédei;critted for &reparation 30, buhesingtthe

SOmB°a. BeyrBliBeERBSh PRenarasiop? Tiine WE sombaii Gt efaraci oy
Prepar at i a%om (43td 4 ©%1OPRENMIR-(200 Az 1 SR §PY ko bh, MY p206 @1,

carbonitrile N-------
5 1H), 3 95 (s, 3H), 4.00 (m, 2H), 4.20 (m, 2H), 5.80 (m, 1H), 7.70 (d, 2H), 7.75

(d, 2H).

Preparation 23: (+/-)-3-(4-Cyanophenyl)-4-methyl-1-(tetrahydrofuran-3-yl)-

1H-pyrazole-5-carboxylic acid

10
Using a procedure similar to that described for Preparation 11, but using the
compound described in Preparation 22, the titte compound was prepared as
a solid (1.29 g, 37%). 'H NMR (400 MHz, CDCl3): & 2.40 (m, 2H), 2.45 (s,
3H), 2.65 (m, 1H), 4.05 (m, 2H), 4.20 (m, 2H), 5.85 (m, 1H), 7.70 (d, 2H), 7.75
15  (d, 2H).

Preparation 24: Di-tert-butyl-1-cyclopropylhydrazine-1,2-dicarboxylate
o) o'vIe M
e
Me O ﬁ/
T
Me o) N
Me  H W
A solution of di-tert-butyl azodicarboxylate (115 g, 500 mmol) in
20 tetrahydrofuran (1000 mL) was added to a cooled (-78 °C) solution of
cyclopropylmagnesium bromide (2 M, 1000 mL, 500 mmol) in tetrahydrofuran.
The reaction mixture was stirred at -78 °C for 10 minutes, After which time it

was quenched onto acetic acid (30 mL) and allowed to warm to room
temperature. This mixture was partitioned between water (2000 mL) and ethyl



e /1 N 20Using a procedure simlar to that described for
Preparation 9, but using the conpound described in Preparation 33, the
title compounth/ose®oprepared as a solid (6.1 g, 85% . 1HPKIRBID054hi4z,
ChCl3): 6 1.55 (d, 6H), 4.75 (m 1H) 417. 75 (d, 2H), 8.10 (d, 2H).
Preparation 35: yl . , :

4- cyano- 3@%@«559&%5@&&\9?-) The IgandpFrirant BAs0ded e Sadiyryguphatenn
2010/ 03226 BaQORY, ri'{e:f ' igeSd Bbli@rwhent
descri bed f%&ypr%egar atp%iﬁ%%glf utreEﬂgFﬁg p?%%@%%%‘ng%dggﬁ’i%e%hi\&
Pr epar at i purifed bheotimhectvomaiogdaphy giutipgrneidh &s33%sethyl qcetste ) 29% .

IR (100 Mg CEOY 688 (6 B 805 5, 380 250 4it). 77O
4- Cyamp- 3 R-BN OiER) | i r (A7 Olag4\5 i id

locUl}s/i 255 a(%eﬁ)cedﬁre S?%B?%?S{(ﬁ@?ﬁgjto’}’.ggﬂ ?ge(g%gc?ﬂprzﬂng%?hl (il?mbut usi ng
t he

Preparation 25: Cyclopropylhydrazine hydrochloride

H,N—,~”

” HCI

Using a procedure similar to that described for Preparation 19, but using the

10 compound described in Preparation 24, the titte compound was prepared as
a white solid (35 g, 73%). 'H-NMR (400 MHz, (CD3)>SO): 3 0.50 (m, 4H),
2.55 (m, 1H).

Preparation 26: 4-(5-Amino-1-cyclopropyl-4-methyl-1H-pyrazol-3-yl)-

15 benzonitrile

Me NH

Using a procedure similar to that described for Preparation 2, but using the
compounds obtained from Preparation 12, and Preparation 25, the title
compound was prepared as a solid (1.24 g, 71%). 'H-NMR (400 MHz,

20 CDCl3): 8 1.05 (m, 2H), 1.20 (m, 2H), 2.05 (s, 3H), 3.25 (m, 1H), 3.75 (m, 2H),
7.65 (d, 2H), 7.75 (d, 2H).



conpound described in Preparation 35, the title conpound was prepared as a
solid (0.89 g, 62% . 1H NWR (400 MHz, CDCI3): 6 1.50 (d, 6H), 5.60 (m 1H),
7.75 (d, wBRp31Ho(d, 2H). 15Preparation 37: PCT/IB2009/054038

4- (2- Cyano- 3- phenyl propanoyl ) benzoni ti#2 | e Using a procedure simlar to

t hat describe for at i 1 Dbut |, pro ile, the
title conpountd ﬁ ' %»(ﬁg:yg}pp(;?pyl 'Oﬁg-‘gme%v Hfdi&‘ﬁéﬁ/i400 VHz,

CDCl 3): 6325(m 1H, 335(m bdzonfridd (m 1H), 7.30 (m 5H), 780(d
2H), 8.00 (d, 1H). WO 2010/032200PCT/ 182009/ 054038 146 Using a procedure
simlar to that described fuesPreparation 2, b usi ng the conpound

descri bed in Preparation 37, “the e cln:po was prepared as a solid
(1.55 g, 53%. 1H-Nl\/R(400M—Iz DCKA) : NG5 (d, 6H), 3.20 (m 52H), 3.90
(s, 2H), 4.45 (m 1H), 7.10 - 7.40 (m 54~ 7.55 (d, 2H), 7.65 (d, 2H).
Preparati on 39: 4-(4-Benzyl-5-iodo-1-igopropyl-1H pyrazol-3-yl)benzonitrile
Using a procedure simlar to that described for Preparation 9, but using
the 10 colipognd mtesedurbesimilar By dyardesicibe@dor Phepanatioa Qobmtoujsidg\iklae

ARt gﬁwgoxiﬁéb%@%ﬁ bagT Proaratian 28y hedizooqpouny Was wreBerec 3y . 7. 56
(d 2H) 4. &id( ?*)540/ PrgnauiR @m z"@lbb}gg 5 1.05 (m, 2H), 1.15 (m,

4-benzyl- 3- (4-cyandphenyi) - 1-i sopr opyl -
2H), 2.20 (s, 3H) 345 (m, 1H), 7.65 (d, 2H), 775 (d, 2H).

Preparation 28: Methyl 3-(4-cyanophenyl)-1-cyclopropyl-4-methyl-1H-

10 pyrazole-5-carboxylate

A

= >

AR
Me

o

Using a procedure similar to that described for Preparation 10, but using the

compound described in Preparation 27, the titte compound was prepared as

a solid (1.39 g, 85%). "H-NMR (400 MHz, CDCls): & 1.05 (m, 2H), 1.15 (m,
15 2H), 2.40 (s, 3H), 3.95 (s, 3H), 4.25 (m, 1H), 7.70 (m, 4H).

Preparation 29: 3-(4-Cyanophenyl)-1-cyclopropyl-4-methyl-1H-pyrazole-5-

carboxylic acid

20  Using a procedure similar to that described for Preparation 11, but using the
compound described in Preparation 28, the titte compound was prepared as
a solid (76 mg, 80%). 'H-NMR (400 MHz, CDCls): & 1.10 (m, 2H), 1.15 (m,
2H), 2.45 (s, 3H), 4.30 (m, 1H), 7.75 (m, 4H).
Preparation 30: 4-(Cyanoacetyl)benzonitrile



5-carboxylate Using a procedure simlar to that described for Preparation
10, but using the conpound described in Preparation 39, the title conpound
was prepawodos#32doa solid (0.7 g, 70% . 1H NVR (400 MHPCTIBODOSY3408 1. 55
(d, 6H), 3.75 (s, 3H), 4.20 (s, 2H), 1845 (m 1H), 7.05 (m 2H), 7.15 (m
1H, 7.25 (m 2H), 7.60 (m 4H. WD 2010/ 032200PCT/ 1B2009/ 054038 147
Preparation 41: 4-Benzyl-3-(4-cya nle 1-i sopropyl - 1H pyrazol e- 5-
carboxylic acid Using a procedure m1Taf to that described for
Preparation 11, but using the 5 conpolnd de Med in Preparation 40, the

titl e compound. was_ prepar ed asolid (0.63 g, 94% . 1H N 400 MHz,
D300 RS’ Hgon e 22 Tnbet 76 aras frtrePydiopuish (Bap mokyWas 10 (m
1H), 7.20 - : o oAt ORindRal o

(5 5.5 11 aoded B hodibnPhydiMe {0 JRRGR! MG o) (11,80 g, 294 mmol)

(D et hyl ahisoiréxtupéwas shifred@tirden( emperazore fombd minate s daretithten 4-cool ed

-4 C)_solwution of 3-0x0-cyclobutane xylic_acid ethyl ter (2.80 g, 15
ol Y pr ERAPEP A0S FoH HE TR Erle i b O | 57 e Ewde 8956 88875, i 1
di chl or onpddiaing rhikQfteWds stired abeB°w Pr vasods! AMEEhE® quBhEhéPohRPEM 15

tenperature and then stirred for 88 hours, After which tine it was quenched

onto a m REueeupsolstian hhydrashherieaaidd 2M S0Gmd ) aandaxtactedwith effodl 10

and e cORBRLls 5 BhRAE KO Saft@r bR bRt Wb ek Pt > ™
filtered, (5000 nevariTert edetmiggndsigti cdphates Sliteed aar@l ¥oaporated .unblers crude
residue 20 was purified by colum chromatography el utin

ol B ootadiine Disssii (THis, Tabichie wigolia Aied Aviei20sh Sy poetate & o509
1H-NVR (400nMHe 1o G He if¢-Brdduna3id a ©1i%23: FP§ M3 edeitfrd fhz2H) -

169 [M-HJ

Preparation 31: 4-(5-Amino-1-isopropyl-1H-pyrazol-3-yl)benzonitrile
Me

N Me

15 2
Using a procedure similar to that described for Preparation 2, but using the
compound described in Preparation 30, the titte compound was prepared as
a solid (4.40 g, 78%). 'H-NMR (400 MHz, CDCls): 5 1.50 (d, 6H), 4.40 (m,
1H), 5.90 (s, 1H), 7.60 (d, 2H), 7.80 (d, 2H).

20
Preparation 32: 4-(5-Amino-4-iodo-1-isopropyl-1H-pyrazol-3-yl)benzonitrile
NQ Me
N
4 \N/QMe
| NH,

N-lodosuccimide (1.73 g, 7.69 mmol) was added to a solution of the
compound described in Preparation 31 (1.45 g, 6.41 mmol) in acetonitrile
25 (25.6 mL). This mixture was refluxed for 4 hours and then allowed to stand at

room temperature for 16 hours. It was then concentrated under reduced



Preparation 43: (3,3-Difluoro-cyclobutyl)nmethanol F WO
2010/ 032200PCT/ 1B2009/ 054038 148 (1.17 g, 30.8 mml), in diethyl ether (70
m.), coolwo 20w/032%H0C. This m xture was stirred at -45 CpLonBiopeisn3s t hen
warnmed to -10 Cfor 1 hour. It was théh slowy warned to room tenperature
and stirred for 15 urs, After, which ti it s cooled to 4 an
Guenched RIaS5UE G0N AUgRaPSR YRS RaRBIONEY BEther WO RS U dWeb RS sol ut i on
of sodi U%W%&gtﬁ@ (B Qﬂ%ﬂ).amﬁefddh%ihlédvtﬁfgﬁhiéﬁéxt@aéfb)w?r@ 8By ovek her (50
m.) was then added and the solution was allowed to stir for 90 m nutes. The
or gani c | eagnesisn seiphate, diterad] anldesvagposated Uplces eeduredoereksanet toagived wit h
di ethyl ether. (3. x 50 )... The combi ned organic |ayers were dried over
mgnesi unPSthallss RE LS s BuRfes By by P aos Ephyetiresur e to
give a545%tﬁosmkléé%cgcett£t@ ihi gdrtare fpgivacthenitidi &drydurdt BSTa §dlidbEl.g1 92% .
1H NVR (400 MHz, L/ﬁ%: 62.30m§:m 3H), 2.60 (m 2% 3.65 (m ﬁg%
Pr epar at | 8n83%). Té1-UMFR (406 MHBB:@B):d (124G (@i 6H )dk 2% Y@l dbUt ¥17Pnist hy |
ester F —Ef—l - O() (g éﬁ p- Tol uenesul phonyl chloride (19.4 g, 102 mml) was
added to a g’og'u i*on-of" the compound described in Preparation 43 (4.29 g,
35.2 mmol) in pyridine (50 nL), and stirred at roomtenperature for 16
hours. The m xture_was_then partitioned between brine (50 nl) and di et hyl
ether (2 x Heppsationd3o8-ABier rétrCyARRRIYN YOt -HPrPYWEPYERZR 4 Wi t h bri ne
(50 my, dried over nagnesium sul phalenitfic! tered and evaporated under
reduced pressure to give gum This cr uge resi due was purified by colum
chromat ography eluting withN&§% et hyd_acetate in pentane to give the title
conmpound as a white solid (4.317 199 . 1H NMRe(400 MHz, CDCI3): 6 2.25

g , , 2H), 7.35 (d, 2H), 7.80 (d,

ycl o

(m 2H), 2.45 (m 4H), 2.65 (m 2
)acgeonitrile WO
2010/ 032200PCT/ 1B2009/ 054038 149 nlL). T

2H). Preparation 45: (3,3-Difluoro but
Tsim xture was stirred at room

tenperature for 3 hours, and after this tinmejit was heated to 80 C for 2
hours. It was then cooled to roomtem{Zrature and partitioned between brine
(50 mL) and diethyl ether (2 x 50 nlL). The caqnbi ned organi c extracts were
washed wi U8iNg ijePresedure) simpitaredo Preparation 6, but using” the compound

described in to Preparation 32, the title compound was prepared as a solid
(920 mg, 86%). 'H-NMR (400 MHz, CDCls): 5 1.50 (d, 6H), 4.25 (m, 1H),
15 4.35(m, 2H), 7.70 (d, 2H), 8.05 (d, 2H).

Preparation 34: 3-(4-Cyanophenyl)-5-iodo-1-isopropyl-1H-pyrazole-4-

carbonitrile
N>~
~
Me
N
7 N
N Me
y/ |
N 74

20  Using a procedure similar to that described for Preparation 9, but using the
compound described in Preparation 33, the titte compound was prepared as
a solid (6.1 g, 85%). "H-NMR (400 MHz, CDCls): & 1.55 (d, 6H), 4.75 (m, 1H),
7.75 (d, 2H), 8.10 (d, 2H).
Preparation 35: Methyl 4-cyano-3-(4-cyanophenyl)-1-isopropyl-1H-pyrazole-
25 5-carboxylate



5 over mm

to an oil

descri bed in Preparation 45,

gnesi um sul phate, filtered and evaporated under reduced pressure
(1.72 g, 849 . 1H NWR (400 MHz, CDCI3): 6 2.40 (m 2H), 2.55 (m
3H), 2. 85wWQrzp10213200Pr epar ati on 46: PCT/IB2009/054038
4-[ Cyano( 3, 3-di fl uorocycl obutyl ) acet ypenzonitrile OTN N Using a procedure
simlar to that described fﬁ)r Preparation 1, but using the conpound

e conpounstlewas prepared as a solid

(1.89 g, 55%. 1H NWR (400 MHz, ‘ Qﬁ(m 1H, 2.65 (m 1H), 2.90
(m 3H), 4.40 (d, 1H), 7.85 (d, 2H«4 Mp. WO

2010/ 032200PCT/ 1B2009/ 054038 150 Pre ¢ ;

4-[5- Am no-4- (3, 3-di fl uorocycl obutyl)-Y-i soprepyl - 1H
pyrazol - 3-yl ] benzonitrile N-----, N 7 NN NI-meUsing a procedure simlar

to that described for Preparation 2, %ut us) ng the

10

15

20

Using a procedure similar to that described for Preparation 10, but using the
compound described in Preparation 34, the titte compound was prepared as
a solid (1.55 g, 29%). 'H-NMR (400 MHz, CDCls): 5 1.55 (d, 6H), 4.05 (s,
3H), 5.60 (m, 1H), 7.75 (d, 2H), 8.15 (d, 2H).

Preparation 36: 4-Cyano-3-(4-cyanophenyl)-1-isopropyl-1H-pyrazole-5-

carboxylic acid

Using a procedure similar to that described for Preparation 11, but using the
compound described in Preparation 35, the titte compound was prepared as
a solid (0.89 g, 62%). 'H-NMR (400 MHz, CDCls): 5 1.50 (d, 6H), 5.60 (m,
1H), 7.75 (d, 2H), 8.15 (d, 2H).

Preparation 37: 4-(2-Cyano-3-phenylpropanoyl)benzonitrile

Using a procedure similar to that described for Preparation 1, but using 3-
phenylpropionitrile, the title compound was prepared as an oil (2.43 g, 30%).
'H-NMR (400 MHz, CDCls): & 3.25 (m, 1 H), 3.35 (m, 1 H), 4.45 (m, 1H), 7.30
(m, 5H), 7.80 (d, 2H), 8.00 (d, 1H).

Preparation 38: 4-(5-Amino-4-benzyl-1-isopropyl-1H-pyrazol-3-yl)benzonitrile



5 conmpound described in Preparation 46, the title conpound was prepared as
asolid (1.53 g, 67%. 1H NWR (400 MHz, CDCI3): 6 1.55 (d, 6H), 2.65 (m
2H), 2. 95WOrmp1021322003. 40 (m 3H), 4.40 (m 1H), 7.55 (d, PeTHB20070%638 d, 2
H) . Preparation 48: 146
4-14-(3,3-D fluorocycl obut yhkS-i odo- 1-i sopropyl - 1H pyrazol 103-yl ] benzoni tr
ile Using a procedure siml3 at described for Preparation 8, but
usi ng the conpound described in P 3 47methe titl e conmpound was
prepared as a solid (0.70 g, 399 MR(40Q MHz, CDCI3): 6 1.55 (d, 6H),
2.60-3.00 15(m 4H), 3.40 (m ’ 1Hme 7. 55 (d, 2H), 7.70 (d,
. Preparati on 49: Met hyl
3- (4-cyanophenyl)-4-(3,3-difluo ycl'obut yiyw,1- i sopropyl
-1H pyrazol e-5-carboxylate N-----, 0\ M Using a procedure simlar to
t hat descUsshedafpocétiepagimilaoto Hat described igr Preparatiomp2uipgt gsisg théed i n
Preparation 48, the titIe_corr%und was_prepared as a solid (0. 30 g 50%) .

r @rqt S

LCVE R=1. 99MpPHEd Berripgd in ¥ 1§ 7.PhepHiea¢eraRowr was prepared
> (o olangraaentsl o3l HHMRUBOIMAH:Y Bodk): WRISPH, o, 3.20 (m,

pyr azol e- 5- car box Cc acl
5 2H), 3.90 (s, 2H), 4.45 (m, 1H), 7.10 - 7.40 (m, 5H), 7.55 (d, 2H), 7.65 (d, 2H).

Preparation 39: 4-(4-Benzyl-5-iodo-1-isopropyl-1H-pyrazol-3-yl)benzonitrile
Me

N==
~
O

Using a procedure similar to that described for Preparation 9, but using the

10 compound described in Preparation 38, the titte compound was prepared as
a solid (1.18 g, 62%). 'H-NMR (400 MHz, CDCls): 3 1.55 (d, 6H), 4.00 (s,
2H), 4.80 (m, 1H), 7.05 (m, 2H), 7.20 (m, 1H), 7.25 (m, 2H), 7.55 (d, 2H),
7.65 (d, 2H).

15  Preparation 40: Methyl 4-benzyl-3-(4-cyanophenyl)-1-isopropyl-1H-pyrazole-

5-carboxylate

Using a procedure similar to that described for Preparation 10, but using the
compound described in Preparation 39, the titte compound was prepared as

20 asolid (0.7 g, 70%). "H-NMR (400 MHz, CDCls): & 1.55 (d, 6H), 3.75 (s, 3H),
4.20 (s, 2H), 5.45 (m, 1H), 7.05 (m, 2H), 7.15 (m, 1H), 7.25 (m, 2H), 7.60 (m,
4H).



Using a procedure simlar to that described for Preparation 11, but using
t he conmpound described in Preparation 49, the title conpound was prepared
as a sol iwo(01028299 88% . 1H NVR (400 MHz, CD30D): 6 1. POT(B2009bH4p382. 60 (m
2H), 2.80 (m 2H), 3.60 (m 1H), 5404’(m 1H) 7.60 (d, 2H), 7.80 (m 2H).

il ar Lo PRERaTaba 4 fod VPRV RhRORe T - STtOePHG DGR Er Lo, i he

title compound was prepared as a GHpx Qg @, 65% . ESCI 20 Ms mz 197
[MHy. WO 2010/ 032200PCT/ 1B2009/ 054038 152 Using a procedure simlar to
that described for Preparatygn 2,4t using JLzﬁecorrpound described in
Preparation 51, the title conpo 3 as a white solid (691 ng,
64% . 1H NVR (400 MHz, CDCl 3): . Yeso 5(d, 6H), 2.50 (g, 2H),
3.35 (m 2H), 4.45 (m 1H), 7.65 75 (d, 2H). Preparation 53:

4- (4- Et hyl -5-i odo- 1-i sopropyl - 1K BEnzonitrile M Using a
procedure simlar to that descri\X aratlon 9, but using the 10
conmpound described in Preparation 52, the title conpound was prepared as a
solid (9. 08irg a@sdgedutetshiviRar( 0B atvtiescriBied @) Prépardtior{ 11, Btd usihgdbe (d, 6H),

2. 60 , 2H), 4.70 . 1H), 7.65 (d, 2 7.75 (d, 2H).
(Sq cgpnpound degcrprlbedH)ln Preparaglon 4(|)_,|)the title co(mpourlfg was prepared as
a solid (0.63 g, 94%). 'H-NMR (400 MHz, CDsOD): 5 1.55 (d, 6H), 4.25 (s,
2H), 5.55 (m, 1H), 7.00 (m, 2H), 7.10 (m, 1H), 7.20 (m, 2H), 7.65 (m, 4H).
Preparation 42: (3,3-Difluorocyclobutane)carboxylic acid ethyl ester
o)
F
O\
10 F Me

(Diethylamino)sulphur trifluoride (4 mL, 29.5 mmol) was added to a cooled (-4
°C) solution of 3-oxo-cyclobutanecarboxylic acid ethyl ester (2.80 g, 15 mmol)
(prepared according to Tetrahedron Letters (1967), (47), 4729-31) in
dichloromethane (100 mL). This mixture was allowed to warm to room

15 temperature and then stirred for 88 hours, After which time it was quenched
onto a mixture of sodium carbonate and ice, and allowed to stir for 10
minutes. This mixture was then extracted with dichloromethane (3 x 75 mL)
and the combined organic extracts were dried over sodium sulphate, filtered,
and evaporated under reduced pressure to give an oil. This crude residue

20  was purified by column chromatography eluting with dichloromethane to give
the title compound as a yellow oil (2.30 g, 95%). "H-NMR (400 MHz, CDCl3):
0 1.25 (t, 3H), 2.60-3.00 (m, 4H), 4.15 (q, 2H).

Preparation 43: (3,3-Difluoro-cyclobutyl)methanol

O
F OH

A solution of the compound described in Preparation 42 (2.30 g, 14 mmol), in

25

diethyl ether (14 mL), was added to a suspension of lithium aluminium hydride



Preparation 54: Methyl 3-(4-cyanophenyl)-4-ethyl-1-isopropyl-1H pyrazol e-5-
15carboxylate N\ Me Me Using a procedure simlar to that described for

Pr epar at iwo 200/03k20b usi ng t he conmpound descri bed i n PreparaBoonosds3s t he
title corrpound was prepared as a soI id8 (2.45 g, 100% . 1H NWR (400 MHz,

?E]CI ﬁ") @11 12 ﬁﬁ &%%bb}@ﬁ(i@&?y’l 3)70 L?Ocogﬂed goH)45 l”)?C 5I'h(ls mlxtld)re > 45
3- (4- Cyangphaen vﬂehél -2 h@'fohlrﬁﬂmmaﬁlwérﬁwéwoazm%%r 1%@2&1%@ tRehd VO

2010/ 032200PCT/ 1B2009/ 054038 153’ Using a procedure simlar to that
descri bedstowdy Waermadatmroomltempﬁnatuue iang stineedcford ouhradirgleAtten weighitime

Preparatign 54 t e _conpou epar.e S..a Sqli 0 .09, 899%.
1H NVR (48 '%&ff b éiq%%”‘( ed "ﬁH? eeﬂ“%%t a?@%d%'l%” o g%aqgéa( 2 m'%H) . 5.50
(m 1F9 ?o?ﬁaﬁ%oéﬁ)sold?bﬂp@tr abdugrh E?drox.de (1.2 mL) and flnaIIy water (3.6
(+/-)-4-(5-Am no-1-sec-butyl-4 K yrazol - 3-y1) - 2-

mL). Diethyl ether (50 mL) wast en ad ed and the solution was allowed to

stir for 90 minutes. The organic layer was separated and the aqueous phase

was back extracted with diethyl ether (3 x 50 mL). The combined organic

layers were dried over magnesium sulphate, filtered, and concentrated under

10  reduced pressure to give a 45% solution of the title compound in diethyl ether
(1.56 g, 92%). 'H-NMR (400 MHz, CDCl3): 5 2.30 (m, 3H), 2.60 (m, 2H), 3.65

(m, 2H).

Preparation 44: Toluene-4-sulfonic acid (3,3-difluorocyclobutyl)methyl ester

o]
\/
F O//S
Me
F

p-Toluenesulphonyl chloride (19.4 g, 102 mmol) was added to a solution of

15

the compound described in Preparation 43 (4.29 g, 35.2 mmol) in pyridine
(50 mL), and stirred at room temperature for 16 hours. The mixture was then
partitioned between brine (50 mL) and diethyl ether (2 x 50 mL). The
20 combined organic extracts were washed with brine (50 mL), dried over
magnesium sulphate, filtered and evaporated under reduced pressure to give
gum. This crude residue was purified by column chromatography eluting with
5% ethyl acetate in pentane to give the title compound as a white solid (4.31
g, 44%). "H-NMR (400 MHz, CDCl3): 5 2.25 (m, 2H), 2.45 (m, 4H), 2.65 (m,
25  2H), 4.05(d, 2H), 7.35 (d, 2H), 7.80 (d, 2H).

Preparation 45: (3,3-Difluorocyclobutyl)acetonitrile
F>Q/\
N
F A

Sodium cyanide (1.91 g, 38.9 mmol) was added to a solution of the compound
30 described in Preparation 44 (4.30 g, 15.56 mmol) in dimethyl sulphoxide (20



met hyl benzonitrile NH2 10Using a procedure simlar to that described for
Preparation 2, but using the conpound described in Preparation 51 and

(+0- sec- bwoybtangeroazi ne hydrochloride, the title corrpoumdmmnomapm ed as
solid (630 ng, 70%9. 1H NWVR (400 MHz14CDCI 3): 6 0.85 (t, 15 (t 3H),

(1m451|(-|;]I 3%5 Wétf)‘n}e "]?a ’§ti52f'§8%t$%ra®]fe P@[Z?Jargsﬁfogﬁ fg;?rs and5a1(ter th ) 420
(=24 (ﬂrn@quagth@atéd%tmbcffoﬂ 2HiBLATt PWARZALN Bosbl iBeBgeNi trile M- -

Using a procedure simlar to that descri ed for Preparation
9, but ustmrgpemwre@ndommdtlﬁwtbewwn brirer §faméy) aod digghyltétbert (2% 80conpound

16. Q0 19 | 6 0.85 (t,
sy, 1 hem. Theborbing pidenipplaldlerm Wash WRrpRGQ A 3ed o oy
4 45 (M d¥Br mégrEsilith sBphate! filfé&rethnd?Vaporated under reduced pressure to

an oil (1.72 g, 84%). 'H-NMR (400 MHz, CDCls): & 2.40 (m, 2H), 2.55 (m,
3H), 2.85 (m, 2H).

Preparation 46: 4-[Cyano(3,3-difluorocyclobutyl)acetyl]benzonitrile
(@) —N

Y/
74

10 N
Using a procedure similar to that described for Preparation 1, but using the

F

compound described in Preparation 45, the titte compound was prepared as
a solid (1.89 g, 55%). "H-NMR (400 MHz, CDCls): 5 2.40 (m, 1H), 2.65 (m,
1H), 2.90 (m, 3H), 4.40 (d, 1H), 7.85 (d, 2H), 8.10 (d, 2H).

15



WO 2010/ 032200PCT/ 1B2009/ 054038 154 Preparation 58: (+/-)-Methyl
1-sec-butyl- 3-(4-cyanophenyl)-4-ethyl-1H pyrazol e-5-carboxylate ne-0

5Usi ng a woaowdiemwosi m |l ar to that described for Prepar Ciran2009p54038 usi ng
t he conpound descri bed in Preparationds7, the title conpound was prepared

3H) §°ggd(g$r ratip 2 (@Eﬂ'?w“’.ﬁo%gg3§4ﬁuolrp§yc|§8@w?ﬂ%sggw})y§1g@(Sl gﬂ)(t
5.20 (m 1H), 7.75 (m 4H) . ﬁr%&%lﬁlﬁf bbﬁ e . :
(+/-)-1-sec-Butyl-3-(4-cyanophenyl) et yl - 1H pyrazol e-5- carboxylic acid

HO Using a procedure simlal described for Preparation 11, but

using the 15 conpound descri bed epar tion's8, the title conpound was

prepared as a solid (0.54 g, 54%_J MHz, CDCI3): 6 0.85 (t, 3H),

1.25 (t, 3H), 1.55 (d, 3H, 1.80 (m 1 7.05 ¥en 1H), 2.85 (m 2H), 5.30

(m 1H), 7.75 (m 4H. WD 2010/ 032200FX B2009/ 054038 155 Preparation 60:
DE

Using a procedure similar to that described for Preparation 2, but using the

5 compound described in Preparation 46, the titte compound was prepared as
a solid (1.53 g, 67%). 'H-NMR (400 MHz, CDCls): 3 1.55 (d, 6H), 2.65 (m,
2H), 2.95 (m, 2H), 3.40 (m, 3H), 4.40 (m, 1H), 7.55 (d, 2 H), 7.65 (d, 2 H).

Preparation 48: 4-[4-(3,3-Difluorocyclobutyl)-5-iodo-1-isopropyl-1H-pyrazol-
10 3-yl]benzonitrile

Using a procedure similar to that described for Preparation 8, but using the

compound described in Preparation 47, the titte compound was prepared as

a solid (0.70 g, 39%). '"H-NMR (400 MHz, CDCls): & 1.55 (d, 6H), 2.60-3.00
15 (m, 4H), 3.40 (m, 1H), 4.75 (m, 1H), 7.55 (d, 2H), 7.70 (d, 1H).



Using a procedure simlar to that described for Preparation 1, but using

t he conmpound described in Preparation 6, the title conpound was prepared as
5an oil moablmmal lised over tine (3.39 g, 53% . APCPCEBMOZ028% [ VH| +
Preparation 61: 4-(5-An no-4-cycloprdpyl-1-isopropyl-1H pyrazol-3-y1l)-2-
met hyl benzonitrile .M rocedure r to that described for
B epar at | on Prengratign H9; MR SpSyRRONREBIF 428 4o briebaraPiviBo, | Che
title corrpound was prepar a 1H NMR (400 M—Iz
Coai3): 0.35 (m 2H), O za'%&pr%y' m%lraﬂe%g@esﬁ)%ﬁf 60 (m 1H), 2.55 (s,
3H) 35(m 1H), 760(d 0 (m 1H), ,7.85 (m 1H). 15 Preparation
1,\|-|- pyr zoI 3-y1l)-2- nethyl

' é t described for Preparation
9, but using the 20 conpound descri bed |n_reparat| on 61, the title

.8 g 1H NMR (400 MHz, CDCl3):

0.35 (m 2H), 0.95 (m 2H), 1.50 (d, : 65° m 1H), 2.60 (s 3H), 4.70
(m 1H), 7.60 (d, 1H), 7.75 (m 1 “80 @d, 1 WO

2010/ 032200PCT/ 1B2009/ 054038 156 Preparation 63: Met hyl

3- (4- cyano- 3- net hyl pheny1) - 4- cycl opr opy1- 1-

i sopr opyl yklgry HRE&dRré shanfopeythat 8edériRRY for Preparation 10, but using the

5 compound described in Preparation 48, the titte compound was prepared as
a solid (0.30 g, 50%). LCMS R=1.79 mins ESCI MS m/z 360 [M-H]"

Preparation 50: 3-(4-Cyanophenyl)-4-(3,3-difluorocyclobutyl)-1-isopropyl-1H-
pyrazole-5-carboxylic acid

N>~

Using a procedure similar to that described for Preparation 11, but using the
compound described in Preparation 49, the titte compound was prepared as
a solid (0.25 g, 88%). 'H-NMR (400 MHz, CDs0D): 5 1.50 (d, 6H), 2.60 (m,
2H), 2.80 (m, 2H), 3.60 (m, 1H), 5.40 (m, 1H), 7.60 (d, 2H), 7.80 (m, 2H).
15
Preparation 51: 4-(2-Cyanobutanoyl)benzonitrile

Using a procedure similar to that described for Preparation 1, but using
butyronitrile, the title compound was prepared as a gum (800 mg, 65%). ESCI
20 MS m/z 197 [M-H]".

Preparation 52: 4-(5-Amino-4-ethyl-1-isopropyl-1H-pyrazol-3-yl)benzonitrile



Me 5Using a procedure simlar to that described for Preparation 10, but

usi ng the conpound described in Preparation 62, the title conpound was

pr epar ed we 2a1@s2iod (0.50 g, 80% . 1H NVR (400 MHz, CDCP8YIBDOY054038 2H),
0.90 (m 2H), 1.50 (d, 6H), 1.85 (m 13H), 2.60 (s, 3H), 3.95 (s, 3H), 5.30
(m 1H), 7.65 (d, 1H), 7.70 (m 1H), 7.75 (d, 1H). 10 Preparation 64:

3- (4- Cyano- 3- net hyl pheny1) - 4-gel g 1-i $0propyl - 1H

pyrazol e-5-carboxylic acid Using , simlar to that described for
Preparation 11, but using the 15 cor pould_desd? bed in Preparation 63, the
title conpound was prepared as a soild 0.43, 9, 94% . 1H NWR (400 MHz,
cDCl3): 0.30 (m 2H), 0.95 (m 2H), 1. (d, 6H), 1.95 (m 1H), 2.60 (s,
3H), 5.45 (m 1H), 7.65 (d, 1H), 7.70 (m 1H), 7.75 (d, 1H). 20Preparation
65: ci s- 3UAH Q?fébédmbaéimﬁlahkﬁtmfde%bﬁﬂ@d for Preparation 2, but: lh'@h%l'f@lHZ WO
2010/ 032200PCT/ 1B2009/ 054038 157 prepared as a solid (0.14 g, 99%. 1H NMR
(400 MHz, capRowyd deseriped (mPrepgrationys1,(ihe tilg) corBpeenNq wasiMeparedss (m  1H) .

Prepar at | g, 86 o) (éo1/mG! BYS)ORERRIK LEOOMHZ GBI 5195 - 3y 51 50 1.

5 (d, 6H), 2.50 (g, 2H), 3.35 (m, 2H), 4.45 (m, 1H), 7.65 (d, 2H), 7.75 (d, 2H).

Preparation 53: 4-(4-Ethyl-5-iodo-1-isopropyl-1H-pyrazol-3-yl)benzonitrile

N Me
N
Z N Me
|
Me

Using a procedure similar to that described for Preparation 9, but using the

10 compound described in Preparation 52, the titte compound was prepared as
a solid (9.00 g, 63%). "H-NMR (400 MHz, CDCls): & 1.15 (t, 3H), 1.50 (d, 6H),
2.60 (g, 2H), 4.70 (m, 1H), 7.65 (d, 2H), 7.75 (d, 2H).

Preparation 54: Methyl 3-(4-cyanophenyl)-4-ethyl-1-isopropyl-1H-pyrazole-5-

15 carboxylate

Using a procedure similar to that described for Preparation 10, but using the

compound described in Preparation 53, the titte compound was prepared as

a solid (2.45 g, 100%). "H-NMR (400 MHz, CDCls): & 1.20 (t, 3H), 1.55 (d,
20 6H), 2.80 (q, 2H), 3.95 (s, 3H), 5.45 (m, 1H), 7.75 (m, 4H).

Preparation 55: 3-(4-Cyanophenyl)-4-ethyl-1-isopropyl-1H-pyrazole-5-

carboxylic acid



Step 1 I mdazole (93.73 g, 1.26 nol) and tert-butyldinethylsilyl chloride
(145.3 g, 0.96 nol) were added to a solution of (S)-4-hydroxy-2-pyrrolidone
(92.8 g, wo2Riomskdooi n di met hyl formai de (560 nl). The m PCEAB20Ax8540382N
stirred at room 10 tenperature for 185hours, after which tine it was poured
over ice and an aqueous solution of hydrochlorjc acid (0.2 M 300 nL) was
added. The nixture was stirhMsd _a dom t enper at'tire for 10 minutes, and then
extracted with ethyl acetate (4 X 0f "f\,{[ ?Yfgnbi ned organi c extracts
were washed with brine (1000 ni),~d?i ed\over sodi

evapor at ed 15under reduced pressu re to /g iy e
(S)-4-(tert-butyl-dinethyl-silanyl oxy)-( pyrup PHi n-2-one as a solid (200 g,
100% . Step 2 Caesium carbonate (800 g,,2.46 nol) was added to a m xture of
the 20 conpound isolated in Step 1 (180 g, 0.84 nol) in dichloronethane
(5400 nl) Usifyg s pnooddure sivasarstol thae desdrilregofor tRreparation 41f but Gsingrbé es, and
then triethyl oxomumtetrafluroborate_ (180 g, 0.95 npbl) was added. The

m xture V\ﬁ%%QPPP @&Sarf'b%m#f%w@tmﬁé '%Srtﬂ'fﬁc%ﬂ?%{‘d MREESH Eh wat er

(1500 ) jor { ey q\ﬁrﬁ) ' { nu organic
phase msa%ntgﬁg'ﬁ%srbé?gré{'eg-‘ ngI]\/IdR \%gg?e W?ttﬁlgb\t\&g.t%eﬁ%55&£3%go$§§,.6ﬁbt? was

dri ed Dvel .90, @ht)subpHat, dH)f 71A5¢mi,4Hnd evapor at ed under reduced pressure
to give (9

3-(tert-butyl -di met hyl -si | anyl oxy) - 5- et hoxy- 3, 4-di hydro-2H-pyrrole as a
l'iquid (202 pgeplrdfion 86: SYom-B-Riiaaal séc-ByET-2g8RyICTH @Rtk -B1M-2420 L) was
added dropwi se to a solution of am noacetal dehyde diethyl acetal (55.1 g,
0.14 nol) and the conpound WO PEetoyloeRZ@UPET/ 182009/ 054038 158 isol ated in
Step 2 (101 g, 0.41 nol) inR-ethangl (1500 mL). This m xture was stirred at

roomtenperature for 16 hours,—~< hen evapop N under reduced pressure.
The resulting solid was recrysta 28 f/Ue.er to give

um sul phate, filtered, and

10  Using a procedure similar to that described for Preparation 2, but using the
compound described in Preparation 51 and (+/-)-sec-butyl-hydrazine
hydrochloride, the title compound was prepared as solid (630 mg, 70%). 'H
NMR (400 MHz, CDCls3): 8 0.85 (t, 3H), 1.15 (t, 3H), 1.45 (d, 3H), 1.80 (m,
1H), 2.00 (m, 1H), 2.55 (q, 2H) 3.25 (m, 2H), 4.20 (m, 1H), 7.65 (d, 2H), 7.75

15 (d, 2H).

Preparation 57: (+/-)-4-(1-sec-butyl-4-ethyl-5-iodo-1H-pyrazol-3-yl)

benzonitrile

N~ /(Me
I
N
7 \N

Me |
20  Using a procedure similar to that described for Preparation 9, but using the
compound described in Preparation 56, the titte compound was prepared as
a solid (16.00 g, 61%). 'H NMR (400 MHz, CDCl3): & 0.85 (t, 3H), 1.15 (t,
3H), 1.45 (d, 3H), 1.80 (m, 1H), 2.05 (m, 1H), 2.60 (q, 2H), 4.45 (m, 1H), 7.70
(d, 2H), 7.75 (d, 2H).



An aqueous sol ution of hydrochloric acid (0.625 M 1000m.) was added to a
m xture of the conpound isolated in Step 3 (207 g, 0.625 nol) in

1, 4-di oxawme 200/320 nl). The m xture was refluxed for 2Po@OBH0Y/6FA3& hen
cooled to roomtenperature, before wdshing with diethyl ether (3 x 300 niL).
The aqueous | ayer was basified wth sodi um carbonate and extracted with

di chl oronet hane (20 x 500 nlL). The conbi ned organic extracts were washed
vvithbrine( 14 e the title
Compound as 2 Eay r i SR B L Cec SRR RO E P EBNE LS & 2. %
(m 1H), 2.90 (m 1H), 3 60 (myradle-S4cboxytptelH), 4.75 (m 1H), 5.40 (m
1H), 6.75 (m 1H), 6.95 (m 1H). Preparation 67:

(R - (6, 7- D hydr o- 5H pyrrol &&=t 2- a9 dazol - 6-yT) am ne 20hydrochl oride (. HC
NH2 Dii sopropyl azodi carboxyl at 1 gN46L(mol) was added to a sol ution
of the conmpound described in PreparAti 66 (Step 4) (48 g), 384 mmol) and
tri phenyl phospi ne (121 g, 461 mmol) i = ahydrofuran (1800 nlL), cooled to
25 10C, followed by di phenyl phosphqgsyl /azi dg=®8.8 g, 461 nmmol). This
mxture was stirred at roomtenperature fory 16 hours, and then evaporated
under reduced pressure. The crude resi d¥& was purifi ed by col umm

chr oma; 09 (3piaya i ddifie Wirhitarsi8 st BYLoriteRf £ PropaPAIERA6; bilEsifb 3
fractions were ncentrated under reduce press re to a reduced”vol ume (150
m), whi cho@pouad dgistribed mPrépmtdhmmﬁ?,(thectnlenttgmem% pais| preparacbas car bon

F11 ter ed, SaRIcAO 9147 4l HADIRADONFE: Ehtias-Folucts. peRdbtito a "
ecuced ' Y PLGHAIIIG0RET)F296Y (D4TE 2158 (HOPMTS 4500 ) 5 B ol I

hydrogen ed dro w se, and 't’he SolTd whic

f or med wa$H1)|7{ Vﬁr(ed4|—t)nd washed with ethanol to give the title corrpound as

a SO'L(? (30 g, 44% . 1H NWR (400 MHz, (CD3)2S0): 6 2.95 (m 1H), 3.25 (m
05 (m 1H), 4.35 (m 1H), 4.45 (m 51H), 7.05 (m 1H), 7.20 (m 1H.

Pr epar at i opr&Saratidr 5% (47-P1bysb-BuBH3AULEyRInbheRy RULethHandlpyPaidig-B01 ne
hydr ochl ori de

carboxylic acid

Using a procedure similar to that described for Preparation 11, but using the

15 compound described in Preparation 58, the titte compound was prepared as
a solid (0.54 g, 54%). "H NMR (400 MHz, CDCls): 5 0.85 (t, 3H), 1.25 (t, 3H),
1.55 (d, 3H), 1.80 (m, 1H), 2.05 (m, 1H), 2.85 (m, 2H), 5.30 (m, 1H), 7.75 (m,
4H).



10Using a procedure simlar to that described for Preparation 67, but using
(R - 6, 7-di hydro-5H pyrrol o[ 1, 2-a]i mdazol-6-0l. The title conpound was

pr epar ed we 2a1@6kiod (32.65 g, 449 . 1H NVR (400 MHz, (CP8rasmyp9/0&o03B 95 (m
i1H), 3.25 (m 1H), 4.05 (m 1H), 4.335{m 1H), 4.45 (m 1H, 7.05 (m 1H),

A 2.5 molar sBTRPREHIGN N QoY yHPBH R W - SRIRE O Hihexane. was

added to a cooled (-78 C) solution, of diisepropylam ne (38 3 nL, 273 mmol)
20 in tetrahydrofuran (300 m= @00 #£d reaction mxture was then
allowed to stir for 1 hour, after ’ | opr opyl acetonitrile (20.8
m., 261 mmol) was added at such a fate as/to p the tenperature bel ow -60
C. This mixture was then all owedMeo stiat -78 Cfor 1 hour, after which
time a solution of 4-cyano-benzoic acid™wethyl ester (40 g, 248 mmol) in 25

tetrahydrofuran (100 nL) was added at such a rate as to keep the
t enper at ubgingef &KPC%@@ simiak tvihat fescrlagd fereRreparationdy WéthQ'BQ rt%m

tenperatu t f bed onto
an aqueouénggﬁggldue[SP@ﬁeé% Fﬂrﬁp?vo °3‘rr§) tﬂiél ttlygcﬁgncédWG%S\;@)épan extracted
w t h ei hybnaietticke c(;&talh%:DGveﬂ.t)me 389q, §3h ) ARCH WS /2825 [Méhed with
brine WD 2010/ 032200PCT/ 1B2009/ 054038 160 (600 nL), dried over nagnesium
sul phate, filtered, and evaporated under reduced pressure to give a brown
oil (52.7 i . f rsdbg@ L t hout
further pu?lpt%l ca%?lgﬂm Ny @Aﬁﬁh@% d%ﬁjplﬂ%%1 %bp ﬂpﬁy%zél §-9P)02M80 (m
2H), 1.40 (m 1H), 4.10 (d, 1H) m@thﬂaenz:pnlizile 8. 10 (d 5 2H) ESCI M5 niz
243 [MHy Preparation 70:
4- (5- Am no- 4-cycl opropy1- 1- |sop'?"yl 1H pyraz g? 3- yl)benzonitrile

nd diisopropyl et hyl am ne
pf the conmpound described in
; (550 nL) followed by acetic
as shflxred at 60 C for 16 hours.

(90 nmL, 517 mmol) were adde¥
Preparation 69 (54.3 g, 258 rrm)l)
acid (88.7 nmL, 1550 mmol ). This m xture
It was then cooled to roomterrperatured concentrated 15 under reduced

pressure. The crude material was partitioned between ethyl acetate (500 nlL)

e B b o L i

combi ned e699BLAd %%E%é@ iVPFEpaYatihh W%e%&”@h?&ﬁ@%@%r@paféd hgred, and
evapor ated under reduced pressure to give a so his solid was

trituratednwilt(®.2%gt 84%B0t y H Nt (A OOeMIITEr GRClg): 3% e, £2H)) @.86dmalhhd as a
20y 1. 251 ¢ CofD L el %1993(“”%'4 ooy HEE RS mr it o Ty
8 00 (d, 2H),7.85 (m, 1H).
15
Preparation 62: 4-(4-Cyclopropyl-5-iodo-1-isopropyl-1H-pyrazol-3-yl)-2-
methyl benzonitrile

Me Me

Me

Using a procedure similar to that described for Preparation 9, but using the

20 compound described in Preparation 61, the titte compound was prepared as
a soild (0.8 g, 57%). "H NMR (400 MHz, CDCls): 0.35 (m, 2H), 0.95 (m, 2H),
1.50 (d, 6H), 1.65 (m, 1H), 2.60 (s, 3H), 4.70 (m, 1H), 7.60 (d, 1H), 7.75 (m,
1H), 7.80 (d, 1H).



25Preparation 71: 4-(4-Cycl opropyl-5-iodo-1-isopropyl-1H pyrazol - 3-

yl )benzonitrile WD 2010/ 032200PCT/ 1B2009/ 054038 161 Acetic acid (48 nL,
845mp1l) weonddemwoto a cooled (0 C) solution of the corpoaBzhogesioss bed in
Preparation 70 (75g, 282 mml) in acdfonitrile (1125 nlL). This cool ed
solution was allowed to stir for 15 mnutes after which time a 5 solution
of potassiumiodide (117 g, 704 mmol) in water (375 nL) was added fol | owed
by a solutio t t I8ty efonitrile
(375 D) over EDa o e B I e OB i e,

t hen warned to room t enpdscuropy- drigpysdzapevdecarboxylate f or 16 hours. The
resulting solid that precipitated out in the peaction mxture was filtered
of f. The 10 cake obtai ned was de up into a spen5| on using a 10% ww
solution of sodiumthiosulfate (286 ). The nsion was stirred for 2
hours, filtered, rinced w th=atg Q ) and dried to afford the title
corrpound as a pale brown solid (/3 5994 H NVR (400 MHz, CDCI3): 6
0.40 (m 2H), 0.95 (m 2H), 1.50 (d, 6H) (m 1H), 4.70 (m 1H), 7.65
(d, 2H), 7.95 (d, 2H). 15 Preparation 7
3- (4- Cyanopheny1l) - 4-cycl opropy1- 1- |sopryl 1|—|—l\pa/razol e-5- carboxylic acid

20 A 2,5 | | t f b h
added 1o IR SE0gEchES g @rihBhostiied ot msbaAtaan 3p; Bukts RS MR narat on
71 (145 gcofﬁﬁ@umebchl@ed ﬁﬁ P@@Hﬁ#’a@fdﬁ 62, thd4re Srhpolid a8 prephfedras stirred

at -78 C for 30 m nutes, a ter which tine carbon di oxi de was 25 bubbl ed
t hrough t Besodd (A0 80%) 1"Hh MR (F¥0@ Mz T PGHs) ) .R0UMe Zivb)sOI%e(m RHnched

organtc | v CLAHEIEE LR, THE: 2645033l bl BT it hcdiea o

2010/ 03220QRGT70RA0A)0B4838, 1H).
10

Preparation 64: 3-(4-Cyano-3-methylphenyl)-4-cyclopropyl-1-isopropyl-1H-

pyrazole-5-carboxylic acid

Using a procedure similar to that described for Preparation 11, but using the

15 compound described in Preparation 63, the titte compound was prepared as
a soild (0.43 g, 94%). 'H NMR (400 MHz, CDCls): 0.30 (m, 2H), 0.95 (m, 2H),
1.55 (d, 6H), 1.95 (m, 1H), 2.60 (s, 3H), 5.45 (m, 1H), 7.65 (d, 1H), 7.70 (m,
1H), 7.75 (d, 1H).

20 Preparation 65: cis-3-Aminocyclobutanol hydrochloride

HCl
Ho—<><NH2

Using a procedure similar to that described for Preparation 19, but using (cis)

tert-butyl -3-hydroxycyclobutyl carbamate (Allweys), the title compound was



162 with ethyl acetate (2 x 200 nL). The organic |ayers were conbi ned and

evaporated to dryness to afford an orange solid which was put in suspension
i n met hylwoento/dsedogl et her (1000 nli) and extracted w t hpPam/IBzpo2034838s0! uti on
of sodi um hydroxide (1.0 M 1400 nli) .15The aqueous |ayer was then acidified

5 with | ut f hydroch| d 350 ). to pH 5 t
form a S?e?qqqﬂ‘?é’ife@%‘éaa?&,aé 1 99 %y cdrohhR TH00 ltte GBeaDIE 268 (Rashed

with wate [ title conpound as a pal e brown
ol 1d (o1 Booy™ ZEINRAS o R Oa ) 6 6. 50 tm 219, 0.5 (m 219,
1.50 (d, 6H), 190(m 1H) 5.40 (m 1H), 765(d 2H), 7.95 (d, 2H). 10
Preparation 73: (4 e IS 1-2H
pyrazol e- 3- car @JQPO{ 29 gﬁa}gﬁ WJEEL")Q'?/ 'Pi%écﬂ'lr@g %‘ﬁ Bgr to those
described in Preparations 1, 2, 32, 3 10 and 11 but using the
conpound described in Preparatlonoﬁ Nt | e conpound was prepared as a
yellow solid (79 ng, 83%. 1H NI\EQ (4 0 CDClI3): 6 1.61 (d, 6H), 2.63
(s, 3I-@, 5.60 (m 1H), 7.71 (d, 1H) 7.96-8.03 (m 2H). 20 Preparation 74:
(Z) - 4- (4- Sygpa- phenyl ) - 4- hydr oxy- 2- oxo- but - 3-enoic acid tert-butyl ester OH
0 WD 2010/ 032200PCT/ 182009/ 054038

Imidazole (93.73 g, 1.26 mol) and tert-butyldimethylsilyl chloride (145.3 g,

0.96 mol) were added to a solution of (S)-4-hydroxy-2-pyrrolidone (92.8 g,

0.92 mol) in dimethylformaide (560 mL). The mixture was then stirred at room

10 temperature for 16 hours, after which time it was poured over ice and an

aqueous solution of hydrochloric acid (0.2 M, 300 mL) was added. The

mixture was stirred at room temperature for 10 minutes, and then extracted

with ethyl acetate (4 x 500 mL). The combined organic extracts were washed

with brine (1000 mL), dried over sodium sulphate, filtered, and evaporated

15 under reduced pressure to give (S)-4-(tert-butyl-dimethyl-silanyloxy)-

pyrrolidin-2-one as a solid (200 g, 100%).

Step 2
Caesium carbonate (800 g, 248 mol) was added to a mixture of the
20  compound isolated in Step 1 (180 g, 0.84 mol) in dichloromethane (5400 mL).
This mixture was stirred at room temperature for 5 minutes, and then
triethyloxomium tetrafluroborate (180 g, 0.95 mol) was added. The mixture
was stirred at room temperature for 16 hours, quenched with water (1500 mL),
and then stirred at room temperature for 10 minutes. The organic phase was
25 then separated and washed with water (5 x 1000 mL). It was dried over
sodium sulphate, filterd, and evaporated under reduced pressure to give (S)-
3-(tert-butyl-dimethyl-silanyloxy)-5-ethoxy-3,4-dihydro-2H-pyrrole as a liquid
(202 g, 97%).

30 Step3
Ethanolic hydrogen chloride (1M, 420 mL) was added dropwise to a solution
of aminoacetaldehyde diethyl acetal (55.1 g, 0.14 mol) and the compound



163 A solution of 4-acetyl benzonitrile (13.2 g, 90.9 mol) in anhydrous
tetrahydrofuran (100 nL) was cooled to -70 C under nitrogen and sodi um
bi s(tri mawbybsyd3giopam de solution (1.0 Min THF, 100 nlipcTOB20090d4p38added
dropwi se over 30 m nutes. The solutidaMwas stirred at -70 Cfor 1 hour 5

cuspensi ofsode i oten B0 €At stol inparncl UL | 1heapigeniats. The

Suspensi OBtie§ aPR&Hrﬁ(iem%Pat\ﬁPé fgj’r 1@%rﬂén&%rﬁé%é&a%ﬂ@%&%@hb i de
(53.5 9, 1.0 nol) _and extracte hyl "acetate (100 nlL + 50 ni The

or gani c | prassuveas Thashedting tsblldva\twre@mmmme)d foovah eibec@wgwat[(s&b Mf@etr 10

reduced ppe r esi S|du s triturated

wth i et Ry amiehSi ey P4 ohyaR-aE- ST 2 SRRl er

r educeg pgwggatgb“gl(gmgwg%gtle conmpound as a brown solid (7.13 g, 29%.

1H NWVR (400 MHz, 0DO13 (9 H s), 7.01 (1 H br), 8.01-8.23 (4 H,

m . 15Preparation 75: 5 (4- Cyano- phenyl) - 2H pyrazol e- 3-car boxylic acid

tert- butgg gter The conpound described in Preparation 74 (7.08 g, 25.9
suspended in acetonitrile (50 nL) and hydrazi ne nonohydrate

(64 65% WA, a@e@m@isohﬁt&amhydr@eﬁloawm(@6'25 Ni41600vhL) dag atidedtonaol )
added. The resulting m xture was warned to 80C and stirred for 3 hours.

After cooM¥gre of sorRmeaw imalated 17 RieRi3 (W0 vidE2e SRl it 1 drdigxander
reducggl py: °m’_L§5 ang& iﬁ&t@ey\ﬁé% %%@%8% ‘{%'h%ﬁré"%&%éd Eb8|%ﬁdtobPéqPﬁe” et hyl

acetate (1 wat er e ordganic layer was Isol ated and
concent r aterdperadere, hedoreedaph iegswitie diethgf étved (8 xe300 tile. chmpaqudoas a

i o5 Wt sl SR A B 57
m . Prepaa ko1AL).SThé-brtiRedbrgyhit etiaetPivery wadReBWiB? Btife 3500
mL) evaporated under reduced pressure to give the title compound as a solid
15  (55.5gm 71%). "H NMR (400 MHz, (CD3)2SO): § 2.45 (m, 1H), 2.90 (m, 1H),
3.60 (m, 1H), 4.00 (m, 1H), 4.75 (m, 1H), 5.40 (m, 1H), 6.75 (m, 1H), 6.95 (m,
1H).

Preparation 67: (R)-(6,7-Dihydro-5H-pyrrolo[1,2-a]imidazol-6-yl)Jamine
20 hydrochloride

Diisopropyl azodicarboxylate (93.1 g, 461 mmol) was added to a solution of
the compound described in Preparation 66 (Step 4) (48 g), 384 mmol) and
triphenylphospine (121 g, 461 mmol) in tetrahydrofuran (1800 mL), cooled to
25 10°C, followed by diphenylphosphoryl azide (98.8 g, 461 mmol). This mixture
was stirred at room temperature for 16 hours, and then evaporated under
reduced pressure. The crude residue was purified by column chromatography
eluting with 33% ethyl acetate in pentane. The clean fractions were
concentrated under reduced pressure to a reduced volume (150 mL), which
30 was diluted with ethanol (1000 mL). 10% palladium on carbon was then
added. The mixture was hydrogenated at 1 atmosphere. It was then filtered,

and the filtrate was concentrated under reduced pressure to a reduced



carboxylic acid tert-butyl ester 5 Potassium carbonate (16.1 g, 117 nmol)
and 2-iodo-propane (8.73 nL, 87.4 10 nmmol) were added to a solution of the
conmpound we=erwdasewoi n Preparation 75 (15.7 g, 58.3 mmol pCrnBzogbzmss ril e
(200 m.). The resulting mxture was 96¢rred at reflux for 3 hours. The

h ed b d
water ( S0BOMEHE (6 TaeduBanale PVAESeRy PRRERe cOMhCBBATpl (HFSePRIRT hcer at e
(2 X 200 HH vAse, M@tf‘@osfﬂgidr\ﬁlﬁ’lcﬁr@m&ﬁla‘é@ﬁ@ﬁ‘éb %M&%éﬁ%ﬁgfthm tdL)

dried over gneS| um hat e and concentrated under reduced pressure to
af f ord angivef thwhititle somp@undhescau@tﬂldnﬁ3@rg,al44\%)s pth‘hNME?d(LkQ/O Mleca gel

Che 1t olCOnssad: 20% i HE i, {1 £08'm . Tt el Thcb v "coci 3) -
6 1. 555(d1||j§l-ﬁ 05$m6(h_§)s7 2@;@“, 1$.|)_55 (m 1H), 7.05 (s, 1H), 207.65 (d, 2H),
7.90 (d, 2 parati o 7

4- Chl or o- 5- (4 cyano- phenyl) - 2-i sopropyl- 2H pyrazol e- 3- carboxylic acid

tert-butyl ter | PCT/ 1B2009/ ut.ion of the
conpound’ desEIHAAPR G dBhGe QhIat-oh a0t &-alimikirept B e ab8: oni ¢ 1 e
(25 nmL) was treated with N-chl orOﬁytﬁ@bﬁ\bﬁUge (1.39 g, 10.4 mol) and
trifluoroacetic acid (1.31 g, 11.5 nmol). The resulting m xture was stirred
at roomtenperature for 18 hours ’\éng/\?;&n d¥ncentrated under reduced

n

pressure. The resultant pink re Pastiti oned between ethyl acetate
(100 nL) and 10% w w agueous sol of sodium netabisulfite (100 nm.). 10

{ oqucll” pHEgEs BrodRrd 3TnEH ek ARt 3ot Prendt3Rio N R L B o
chr omat OQBGZPBMyéhQJ BHLFSWrdM)[tﬂB AfRiZo)6-cIc et gré aoﬁr@btmaewad r aerdd t he
title conpound as a white solid (772 WgOQEMZS mmol , 43% . 1 IS4OO VHz,

CDCl 3): 6ag.asplidi (32.8p,9, EA%)(nﬁ NMR Ka, (QDl;s),zSQ)oé 2.95 (rer)1
Prepar ati gryefey 114y, OSTR; R, 4 Y0 1RNCRRY (RSP ARY 7 PYAGTR, & %

car boxyl i

1H).
15
Preparation 69: 4-[Cyano(cyclopropyl)acetyl]lbenzonitrile
0
N= \\N

A 2.5 molar solution of n-butyl lithium (114 mL, 285 mmol) in hexane was
added to a cooled (-78 °C) solution of diisopropylamine (38.3 mL, 273 mmol)
20  in tetrahydrofuran (300 mL). This cooled reaction mixture was then allowed to
stir for 1 hour, after which time cyclopropylacetonitrile (20.8 mL, 261 mmol)
was added at such a rate as to keep the temperature below -60 °C. This
mixture was then allowed to stir at -78 °C for 1 hour, after which time a
solution of 4-cyano-benzoic acid methyl ester (40 g, 248 mmol) in
25 tetrahydrofuran (100 mL) was added at such a rate as to keep the
temperature below -60 °C. This mixture was then slowly warmed to room
temperature and stirred for 18 hours after which time it was quenched onto an
aqueous 10% solution (weight/volume) citric acid (600 mL) and extracted with

ethyl acetate (2 x 2500 mL). The organic extracts were washed with brine



20Trifluoroacetic acid (1.7 nL, 23 mmmol) was added to a solution of the
conpound described in Preparation 77 (768 ng, 2.22 mml) in tetrahydrofuran
(6 nmL). TWo2rm#ski00ng m xture was stirred at 70C for 70PCYIB2009/054038

2010/ 032200PCT/ 1B2009/ 054038 166 hounst After cooling, the m xture was

concentrat ed under, reduced pressure and the _residue partitioned between 1M
o oous 2lih, Bl et BUST mipcnes i e, SliEtes Bl SVHPS e Uit cns
phase was dfleegadrt t | 0 dr Qni
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10  Isopropylhydrazine hydrochloride (31.4 g, 284 mmol) and
diisopropylethylamine (90 mL, 517 mmol) were added to a solution of the
compound described in Preparation 69 (54.3 g, 258 mmol) in ethanol (550
mL ) followed by acetic acid (88.7 mL, 1550 mmol). This mixture was stirred at
60 °C for 16 hours. It was then cooled to room temperature and concentrated

15 under reduced pressure. The crude material was partitioned between ethyl
acetate (500 mL) and a saturated aqueous solution of sodium hydrogen
carbonate (2 x 300 mL). The combined aqueous layers were extracted with
ethyl acetate (500 mL). The combined organic extracts were dried over
magnesium sulphate, filtered, and evaporated under reduced pressure to give

20 a solid. This solid was triturated with terf -butyl methyl ether to give the title
compound as a solid (53.41 g, 78%). 'H NMR (400 MHz, CDCls): 8 0.35 (m,
2H), 0.85 (m, 2H), 1.45 (d, 6H), 1.60 (m, 1H), 3.60 (m, 2H), 4.35 (m, 1H), 7.65
(d, 2H), 8.00 (d, 2H).

25  Preparation 71: 4-(4-Cyclopropyl-5-iodo-1-isopropyl-1H-pyrazol-3-

yl)benzonitrile
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Acetic acid (48 mL, 845mmol) was added to a cooled (0 °C) solution of the
compound described in Preparation 70 (75g, 282 mmol) in acetonitrile (1125
mL). This cooled solution was allowed to stir for 15 minutes after which time a
5  solution of potassium iodide (117 g, 704 mmol) in water (375 mL) was added
followed by a solution of tert-butyl nitrite (83.7 mL, 704 mmol) in acetonitrile
(375 mL) over 15 minutes. This mixture was stirred at 0 °C for 10 minutes,
then warmed to room temperature and allowed to stir for 16 hours. The
resulting solid that precipitated out in the reaction mixture was filtered off. The
10 cake obtained was made up into a suspension using a 10% w/w solution of
sodium thiosulfate (200mL). The suspension was stirred for 2 hours, filtered,
rinced with water (2x100 mL) and dried to afford the title compound as a pale
brown solid (73.3 g, 69%). 'H NMR (400 MHz, CDCl3): § 0.40 (m, 2H), 0.95
(m, 2H), 1.50 (d, 6H), 1.70 (m, 1H), 4.70 (m, 1H), 7.65 (d, 2H), 7.95 (d, 2H).
15

Preparation 72: 3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-

carboxylic acid

20
A 2.5 molar solution of n-butyl lithium (137 mL, 342 mmol) in hexane was
added to a cooled (-78 °C) solution of the compound described in
Preparation 71 (145 g, 340 mmol) in tetrahydrofuran (1450 mL). This mixture
was stirred at -78 °C for 30 minutes, after which time carbon dioxide was

25  bubbled through the solution for 1 hour. The reaction mixture was then
quenched carefully with an aqueous 10% w/w solution of citric acid (900 mL).
The organic layer was then collected and the aqueous layer was extracted
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with ethyl acetate (2 x 200 mL). The organic layers were combined and
evaporated to dryness to afford an orange solid which was put in suspension
in methyl tert-butyl ether (1000 mL) and extracted with an aqueous solution of
sodium hydroxide (1.0 M, 1400 mL). The aqueous layer was then acidified

5 with an aqueous solution of hydrochloric acid (2 M, 350 mL) to pH 5 to form a
precipitate which was filtered off. The cake obtained was washed with water
(100 mL) and dried to give the title compound as a pale brown solid (61 g,
60%). "H NMR (400 MHz, CDCl3): 8 0.30 (m, 2H), 0.95 (m, 2H), 1.50 (d, 6H),
1.90 (m, 1H), 5.40 (m, 1H), 7.65 (d, 2H), 7.95 (d, 2H).

10

Preparation 73: 4-Cyano-5-(4-cyano-3-methyl-phenyl)-2-isopropyl-2H-
pyrazole-3-carboxylic acid

N
A

N OH

15  Using procedures similar to those described in Preparations 1, 2, 32, 33, 34,
10 and 11 but using the compound described in Preparation 6, the title
compound was prepared as a yellow solid (79 mg, 83%). 'H NMR (400 MHz,
CDCl3): 8 1.61 (d, 6H), 2.63 (s, 3H), 5.60 (m, 1H), 7.71 (d, 1H), 7.96-8.03 (m,
2H).

20
Preparation 74: (Z)-4-(4-Cyano-phenyl)-4-hydroxy-2-oxo-but-3-enoic acid

tert-butyl ester

OH O
X~ Oj<
O
N

25
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A solution of 4-acetylbenzonitrile (13.2 g, 90.9 mmol) in anhydrous
tetrahydrofuran (100 mL) was cooled to -70 °C under nitrogen and sodium
bis(trimethylsilyl)amide solution (1.0 M in THF, 100 mL, 100 mmol) added
dropwise over 30 minutes. The solution was stirred at -70 °C for 1 hour

5 before di-tert-butyl oxalate (22.1 g, 109 mmol) was added. The resulting
suspension allowed to warm to room temperature and stir for 16 hours. The
suspension was poured onto water (250 mL) containing ammonium chloride
(53.5 g, 1.0 mol) and extracted with ethyl acetate (100 mL + 50 mL). The
organic layer was washed with water (100 mL) and concentrated under

10 reduced pressure to afford a dark solid residue. The residue was triturated
with diethyl ether (130 mL) and the residue filtered and dried under reduced
pressure to give the title compound as a brown solid (7.13 g, 29%). 'H NMR
(400 MHz, CDCl3): 81.40 (9 H,s), 7.01 (1H, br), 8.01-8.23 (4 H, m).

15 Preparation 75: 5-(4-Cyano-phenyl)-2H-pyrazole-3-carboxylic acid tert-
butyl ester

The compound described in Preparation 74 (7.08 g, 259 mmol) was
20  suspended in acetonitrile (50 mL) and hydrazine monohydrate (64-65% w/w;
3.9 mL, 52 mmol) and acetic acid (4.5 mL, 4.7 g, 79 mmol) added. The
resulting mixture was warmed to 80°C and stirred for 3 hours. After cooling to
room temperature, the mixture was concentrated under reduced pressure to
give a yellow solid which was partitioned between ethyl acetate (100 mL) and
25 water (100 mL). The organic layer was isolated and concentrated under
reduced pressure to afford the title compound as a yellow solid (7.45 g, 27.7
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Potassium carbonate (16.1 g, 117 mmol) and 2-iodo-propane (8.73 mL, 87.4
10  mmol) were added to a solution of the compound described in Preparation 75
(15.7 g, 58.3 mmol) in acetonitrile (200 mL). The resulting mixture was stirred
at reflux for 3 hours. The reaction mixture was then partitioned between ethyl
acetate (300 mL) and water (300 mL). The aqueous layer was further
extracted with ethyl acetate (2 X 200 mL) and the combined organics washed
15  with brine ( 200 mL), dried over magnesium sulphate and concentrated under
reduced pressure to afford an off-white solid. The crude material was purified
by silica-gel column chromatography (eluting with 20% ethyl acetate in
pentane) to afford the title compound as a white solid (16.3 g, 90%). 'H NMR
(400 MHz, CDCI3): 3 1.55 (d, 6H), 1.60 (s, 9H), 5.55 (m, 1H), 7.05 (s, 1H),
20 7.65(d, 2H), 7.90 (d, 2H).

Preparation 77 : 4-Chloro-5-(4-cyano-phenyl)-2-isopropyl-2H-pyrazole-3-
carboxylic acid tert-butyl ester

25
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2010/032200PCT/182009/054038 17 orpend ntly represents a 5- or 6-
menbered, saturated, partially saturat omatic, heterocyclic ring
conprising (a) from1l to 4 nitrogen at or (b) 1 or 2 nitrogen atonms and
1 oxygen atomor 1 sul phur atom or (¢ oxygen atomor 1 5Ssul phur atom
(optionally substituted by one or nore subgtipuents each independently
selected fromOH, oxo or 01-4 alkyl); He regresents a 4- to 6- nenbered,

saturated, partially saturated, or aronatic, cyclic heterocyclic ring,
or a 7- to 12- nenbered saturated, partially”saturated, or aromatic,

bi cyclic heterocyclic ring, 10conprising (a) from1 to 4 nitrogen atons, or
(b) 1 or 2 nitrogen atons and 1 oxygen atomor 1 sul phur atom or (c) 1
oxygen atom or 1 sul phur atom and Rd represents 01-4 al kyl, oxo, OH,

0001-4 al kyl , 00001-4 al k 201 4 al NH?2 4

000 2 ey 0905 Sl PSmte Pranatifn JBNTRbct SL OV o ca by

one ors m)ééet%HF?ﬁlb' &B%Efwﬁ%@dté@mﬂﬁ@%mdrds%nﬂﬁﬁ@@ (f.8919, #0)4 mmol)

C3_b5cycl oal kyl (optiona substituted by one or nore halogen), ON or

hal ogen; an@rtrej‘luoroacetlc aC|d (1.31 g, 11.5 mmol). The resulting mlxture was stirred
at room temperature for 18 hours and then concentrated under reduced
pressure. The resultant pink residue was partitioned between ethyl acetate
(100 mL) and 10% w/w aqueous solution of sodium metabisulfite (100 mL).

10  The organic layer was washed with water (50 mL) and concentrated under

reduced pressure. The crude material was purified by silica-gel column
chromatography (eluting with 10% ethyl acetate in heptane) to afford the title
compound as a white solid (772 mg, 2.23 mmol, 43%). 'H NMR (400 MHz,

CDCl3): & 1.46 (d, 9H), 5.29 (m, 1H), 7.95 (d, 2H), 8.05 (d, 2H).

15
Preparation 78 : 4-Chloro-5-(4-cyano-phenyl)-2-isopropyl-2H-pyrazole-3-
carboxylic acid

N
NS

OH

20  Trifluoroacetic acid (1.7 mL, 23 mmol) was added to a solution of the
compound described in Preparation 77 (768 mg, 2.22 mmol) in

tetrahydrofuran (6 mL). The resulting mixture was stirred at 70°C for 70
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wherein Rl represents H or 01-3 al kyl. 3. A conpound according to claim1 or
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513. A conpound according to any one of clains 1 to 12 wherein R6 represents
01-3 al kyl (optionally substituted by one or nore phenyl substituents),
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hal ogen. 1014. A conpound according to any one of clains 1 to 13 wherein R6
is nethyl, ethyl, cyclopropyl, 3,3-difluorocyclobutyl, benzyl, cyano or
chloro. 15. A conpound according to any one of clains 1 to 14 wherein R6
is methyl, cyclopropyl, cyano or chloro. 15 16. A conpound as clained in
claiml1 of Formula (la), or a pharnaceutically acceptable salt or solvate
t her eof :
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2 939 32 34.6
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6 145 36 12

7 973 37 13.4
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66 3.56 87 >191
67 4.4 88 -
68 6.38 89 7.75
69 3.4 90 -
70 5.51 91 6.48
71 8.25 92 8.84
72 13.3 93 -
73 29.1 94 10.6
74 18.5 95 315
75 - 96 374
76 Rac 26.9 97 399
Ent 1 22.3 98 208
Ent2 147 99 52.5
77 Rac 28.2 100 151
Ent 1 69.5 101 7.67
Ent2 102 102 14.7
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Diast1 |[>242 104 17.8
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122 5.18

123 5.49

124 5.93

125 8.28

126 10.2

127 11.3

128 11.9

129 13.2

130 14.8

131 17.2




3- (4- cyanophenyl) - 4-cycl opropyl- 1-i sopropyl - N- (t et rahydr of uran-2-yl net hyl ) -
1 H pyrazol e-5-car boxam de;

53- (4- cyamophavngidoed- cycl opr opyl - N- R6S) - 6, 7- di hydr o- 5H pgTnB200)/054838

a] i m dazol -6-yl1]-1-isopropyl- 1H pyraadl e- 5- car boxam de;

3- (4- cyanophenyl) - 4-cycl opropyl - N- M di hydr o-5H pyrrol o[ 1, 2-

ali mdazol -6-yl]-1-isopropyl-1H pyr - car boxam de;

3- (4- cyanophenyl) - 4-cycl opropyl- 1-i sopropyl -NT -(1-methyl-1 H pyrazol -

10yl ) et hyl] - 1H pyr azol e- 5- car boxamn de;

3-(4- cyand;phen&\lqomp@umd op rlepypila (1) s opreopharmaqerdicalbhpdeeptablepyaltor 3-y1) - 1H

pyrazol e- 5 o am de

3-(4- cyan L?yt%)e cycl opropyl-1-isopropyl - N (1-nethyl -6-oxopi perid
in-3-y)- 1 H-pyr azol e- 5- car boxam de;
153- (4- cyanophenyl) - 4-cycl opropyl - N-[ 2- (et hyI am
i no) - 2- oxoet hy1] - 1-i sopropylr\ 1 H pyrazol e- B—car boxam de;
3- (4- cyanophenyl) - 4-cycl oprop '\bpwl - N (Ft et rahydr o- 2H pyr an- 4- y1) 1H
pyr azol e- 5- car boxani de; 3-(4- C - cyg\l opropyl-1-isopropyl -
-nmet hyl -2-(1 H pyrazol - ' “er5- car boxam de;
3-(4- cyanophenyl) - 4- cycl opropy \ [ (3R) - 5-oxopyrrol id
i n-3-y1]-1 Hpyrazol e-5-car boxgs ;
3- (4- cyanophenyl) - 4- cycl opropyl- 1-i sopropyl - N- et hyl - 1H pyr azol e- 5-
car boxam de; (m
253- (4- cyanophenyl) - 4- cycl opropyl - N-et hyl - 1-i sopr opyl - 1H pyr azol e- 5-
car boxam wéerein,
gol(g gygg ph Q%ﬁé%achc%%eggng&)(tﬁ/ représoe%t(l)-P3ﬁlaloge(r12'C,2F3,20t1rg'aiky'll8r &et hyl)-1Hpyra
3- (4- gyangkbgpy 1) - 4- cycl opropyl N- (cycl opr opyl net hyl )-1-i sopropyl -1 H
30pyrazol e;5- car boxan d

3- (4- cyan&ﬁ@ﬁ@ﬁ?nﬁﬁy@ﬁ%mb@ﬁ -cycloptiyb eyl (Ortipsalhy spRstiturdpyren| e- 5-

car boxam geqre substituents each independently selected from R?) or Het (optionally

substituted by one or more substituents each independently selected from
OH, oxo, or C14 alkyl);
15 R? represents halogen, CFs, or CN;
Het represents a 5- or 6- membered, saturated, partially saturated, or
aromatic, heterocyclic ring comprising (a) from 1 to 4 nitrogen atoms, or
(b) 1 or 2 nitrogen atoms and 1 oxygen atom or 1 sulphur atom, or (c) 1
oxygen atom or 1 sulphur atom;
20 R*represents H or Cy.3 alkyl;
R® represents Cy. alkyl (optionally substituted by one or more substituents
each independently selected from R"), Cs.¢ cycloalkyl (optionally substituted
by one or more substituents each independently selected from oxo or OH), or
Het? (optionally substituted by one or more substituents each independently
25  selected from R%); where
R® represents OH, halogen, Cs.s cycloalkyl, OC14 alkyl, COR®, NR%, or
Het'; where
R® independently represents —NHa, -NHC .4 alkyl, -N(C1.4 alkyl)a,
-OC14 alkyl or -C14 alkyl,
30 R? independently represents H or C1.4 alkyl; and



3- (4- cyanophenyl) - 4-cycl opropyl - N- (cycl opropyl net hyl ) - 1-i sopr opyl - N- et hyl -
1 H pyrazol e-5-carboxam de; WO 2010/ 032200PCT/ 1B2009/ 054038 178

3- (4- cyamnspherwyaB)2od- cycl opr opyl- 1-i sopropyl - N- (t et r ahydiPoTaBz009/854938) - 1Hpyr a
zol e- 5- car boxam de; 172

3-(4- h 1)-4- I 1-1-1i | - N-T (2R) - h f -2-

S ey oy ) oY aBD St e ReaRY b 5 6 Rlerhsbrean et o

53- (4- cyanopheny1) - 4aG¥AY QREPAE; Br GrRorR¥IR, PREGBE SIdMH] cdmbrgRgqay! - 1H

pyr azol e- 5- car boxam de;

3- (4- cyanophenyl) - 4frogc1 tp# eylydgen atoops, opyb) Nof 22drogen attmysiand dr an- 2-

yl met hyl ] - 1H pyrazol e- 5- c%boxaﬁﬁ de: 1 ¢ 1

- (4- cyanopheny1) - 4OSRELRPBROT | RUPAL AR, 9" ¢) qpygen atom or

i met hys et hyl ) - 1- i sopipRMt atoh® Y optiaIBzluetifté@bh @nerrdfiore substituents

3- (4-cyanophenyl) - 4-cycl opropyl - N- (1, 1- di oxi dot et rahydro-3-th ienyl)-1-

i sopropyl -1 H pyraz6gen peraty selected from OH, oxo or C1.4 alkyl);

3-(4- h - di | - 1- ] - : _E. i de:
T YoMt Hofe i B1208 R Aol AAPLARH b b Ay Bh TP oxam de
H pyrazol e- 155ramatixasnidisiclic heterocyclic ring, or a 7- to 12- membered

N-tert-butyl -3-(4-cyanophenyl) -4-cycl opropyl - 1-i sopr opyl - 1H pyr azol e- 5-
car boxani de:  saturated, partially saturated, or aromatic, bicyclic heterocyclic ring,

3- (4- gyanophenyd s g(afREAPY o 4 rif QR BImdVor 4o X SPRARHAert Bwig az0! e- 5-

car boxam de;
203- ( 4- cyano- 3anetihytygearatdin-ot- 1 sylphopaimpy, largthy loxyden atgm opyil - 4- net hyl - 1H
pyrazol e- 5- car boxami de;
3- (4- cyano- 3- @%‘R@Pbﬁml%ﬂq\p [ (2S) - 2- hydr oxypropyl] - 1- i sopr opyl - 4- met hyl - 1
H-pyrazol e-5- crrbgxaBbARY C3; hkyC B0 oF TRQY] AIRGMEDOY, [, @kkyl, SO.C;.
R) - 2- hydr oxypr opyl] - 1-1 sopf%pyX-’ 4-net hyl - Zgjl H?byr azoIJé- EYCar boxani de;
alkyl, NHz, CONHC 14 alkyl, or CON(C14 alkyl),; and
15 R®represents Cysalkyl (optionally substituted by one or more substituents
each independently selected from R'), Cs.s cycloalkyl (optionally substituted by
one or more halogen), CN or halogen; where

R' represents halogen or phenyl.

20 2. A compound according to claim 1, wherein R represents H or Cq3
alkyl.
3. A compound according to claim 1 or 2 wherein R' represents H or
methyl.

25
4. A compound according to any one of claims 1 to 3, wherein R?

represents H .

5. A compound according to any one of claims 1 to 4, wherein R®
30 represents Cq alkyl, Cs6 cycloalkyl, or Het.

6. A compound according to any one of claims 1 to 5 wherein R® is

isopropyl, butan-2-yl, cyclopropyl, cyclobutyl or 3-tetranydrofuranyl.



3- (4- cyano- 3- net hyl pheny1) - N- et hyl - 1-1 sopr opyl - 4- met hyl - 1H pyr azol e- 5-
car boxam de;

3- (4- cyanwo2emaapbphenyl) - N, 1- di i sopropyl-4- net hyl - 1H p¢TABRDI0® 05038
car boxam de; 173

303- (4- 3- h h I 1- | - H- I

. 5. f:ar gg?g% dérrgct)m%oﬁngngcc)ordln % gﬁ{/ocwe oJf clalcr%% ?p%/o 6 wrﬁ%relx hEpyrazole
3- (4- cyanpdr Rﬁﬁﬁ'yi@r‘b'ﬂtérh dr oxy- 2- net hyl propy1) - 1-i sopropyl -

met hyl -1 H %y(g@(k)?g - car boxam | E}X WO 2010/ 032200PCT/ 1B2009/ 054038 179

3- (4-cyanophenyl)-1 -cycl obut yl - N-(cycl opr opyl met hyI) 4- et hyl -

H pyrazol g5- car,boxam i de; 3-(4-cyanopheny C 4- d| rret hyl-1
by azol B 5. cArguRto b ac iR YRR AaR o Flagms Y 0 PP Whérsih'e
- cycl oput jettyicycl opropyl- 4- et hyl -1 H-pyrazol e-5- 5car boxam de;

3- (4-cyanophenyl) -1 -cycl obutyl -N-[(2S)-2- hydr oxypropyl] - 4- net hyl -
Hpyr azol e- 5- car boxam de; 3-(4-cyanophenyl) -

10%° (& cyBnopnB e et @%‘*B%@%ﬁtﬁ%&ﬁﬁ&?@%{Vﬂﬁ%ﬁ%‘;%aH3°§Z‘{“h§?

H pyrazol e- 5- car boxam de; 3-(4-cyanophenyl)-1
-cycl obut 14rreth| léﬁéZ(methlamno) 2- oxoet hy
Hpyr azol e'8- caAb@Q(Hﬂ‘i’ aQCQr@”&/%QB%&Wﬂf fFl?'éTﬂ%Qltolﬁ MEYERSN- R is Cis

3(t2t !:‘32%%%‘ eny?enﬁ}]?’%b%toﬂgﬂt%a&? i’éy fpul%?t et rahy o?uf} alkainoyb 014

H pyr azol elkylzamiboganmongle ;amino, Ci.4 alkoxycarbonyl Cs cycloalkyl or Het'; Het?;

3- (4- 1 25) - 2- hyd
S TR B o B ooy S R BY by pialie A rterably is Cus alkyl
optionally substituted by hydroxy.

15 11. A compound according to any one of claims 1 to 10 wherein R® is
methyl, ethyl, n-propyl, isopropyl, t-butyl, 2-butyl, 2,2-dimethylprop-1-yl, 2-
methyl-2-hydroxyprop-1-yl, 2-hydroxyprop-1-yl, 3-hydroxy-2-methylprop-2-yl,
2,2,2-trifluoroethyl, 3-methoxyprop-1-yl, 2-methoxyethyl, 3,3,3-trifluoroprop-1-
yl, acetylmethyl, methylaminocarbonylmethyl, ethylaminocarbonylmethyl, 2-

20  aminoethyl, 2-amino-2-methylprop-1-yl, 2-methoxycarbonylprop-2-yl,
cyclopropylmethyl, 2-cyclopropylethyl, tetrahydrofuran-2-ylmethyl, 1-(1-
methyl-1H-pyrazol-4-yl)ethyl, pyrimidin-4-ylmethyl, 1-(1H-pyrazol-1-yl)prop-2-
yl, 3-(2-oxopyrrolidin-1-yl)prop-1-yl, (1-methyl-1H-pyrazol-4-yl)methyl, 1-t-
butoxycarbonylpyrrolidin-3-yI, 1-t-butoxycarbonylazetidin3-yl, pyrrolidin-3-yl,

25  azetidin-3-yl, 1-isopropylcarbonylpyrrolidin-3-yl, 1-ethylcarbonylpyrrolidin-3-yl,
1-methanesulphonylpyrrolidin-3-y | ,  1-isopropylcarbonylazetidin-3-y | , 1-
ethylcarbonylazetidin-3-yl, 1-methanesulphonylazetidin-3-yl, 1-acetylazetidin-
3-yl, 2-oxotetrahydrofuran-3-yl, 6,7-dihydro-5H-pyrrolo[1,2-a]imidazol-6-yl,
tetrahydro-2H-pyran-3-yl, tetrahydro-2H-pyran-4-yl, 1-methyl-6-oxopiperidin-3-

30 yl, 5-oxopyrrolidin-3-yl, tetrahydrofuran-3-yl, 1,1-dioxidotetrahydro-3-thienyl,
cyclopentyl, cyclobutyl, 3-hydroxycyclobutyl or 3-hydroxycyclopentyl.



203- (4- cyanophenyl) - N-[ (2R) - 2- hydr oxypr opy1] - 4- met hyl -
-(tetrahydrofuran-3-yl)- 1 H pyrazol e-5-carboxam de;

3- (4- cyamnspheryas?2obl- ( 2- hydr oxy- 2- et hyl propy1l) - 4- met hy| PCT/IB2009/054038
-(tetrahydrofuran3-yl)-1 H pyrazol e- 37€ar boxani de; 3-(4 cyanophenyl) -1
-cycl opropyl - N, 4-di net h razol e- 5- c rboxa ; yan phenyl)-1
- Sycl opr opgi - NASYBPRAYR am'@irﬁiﬁq Sl PORiE dy iy b ers Y Bodam 1 e,

3- (4- cyangpiyepyilhydro 0Pk pPY| - N-et hyl o4 frod-1HyiPyr azol e- 5- ggar boxam
i de; 3-(4- cyanophsény)l(?yN 1 _5/ di cycl opr opyl wf? ?éh Hj

H- pyr azol sethydambmcanpalizymaosd.( 4- cyanophenyl) 1

-cycl opropyl - N-i sopropyl -4-net hyl -1 H pyrazol e-5- carboxam i de;

3- (4-cyanophenyl) -1 -cycl opropyl - N-[ (2S) - 2- hydr oxypr opy1] - 4- et hyl -

Hpyr azpl e4§- CaAbm%@@bdﬁbd Y- affiA 0@28 DAY dB3RNAHDH48382 1dkrein R6

3- (4-cyanophenyl) - 1-cycl opropyl - N-[ (2R) - 2- hydr oxypr opy1] - 4- net hyl - 1Hpyr azol
e- 5- car bosepteaents Ci3 alkyl (optionally substituted by one or more phenyl
3-(4-cyan y yl - 1Hpyr
S (4 cyancplamiddel- €Y SRREARN oblib iy diisstida By Gié B HR® rickolhy!

54- cyano- 8N dr leytagephenyl) - N-et hyl - 1-i sopropyl - 1H pyrazol e- 5- car boxam de;
3-(4-cyano- 3- net hyl phenyl) - 1-i sopropyl-N ,4-d i nethyl-1H pyrazol e- 5-

car boxam i de;

4 Cyang- 3164 cxanoRRad)adofifl S0P RN dHLRINAZOLSfs GHGRSHARE de.

4- cyano- 3- (4- cyanophenyl)-1-1sopropyl car boxam de;
104- cyanoniitiy; ethahapblepyd)yl N, 3-alitlarpcyapdyt utel, bghyl leyaswporoghbrol H- pyr azol e- 5

15. A compound according to any one of claims 1 to 14 wherein R°® is

methyl, cyclopropyl, cyano or chloro.

15
16. A compound as claimed in claim 1 of Formula (la), or a
pharmaceutically acceptable salt or solvate thereof:

20 (la)

wherein R', R? and R® are as defined in claim 1.

17. A compound of the formula (la) as claimed in claim 16 wherein R" and
25 R?are both H.

18. A compound selected from:



car boxam de;

4- cyano- 3- (4- cyanophenyl) - N-cycl opropyl- 1-i sopropyl - 1H pyrazol e- 5-
car boxamn we;2010/032200 PCT/IB2009/054038
4- benzyl- 3-(4- cyanophenyl) N, 1 di I sopfopyl - 1H— pyr azol e- 5- car boxam de;

ggfbggg%ygéﬁ -C ano Pi”c‘{/c oprop ?\H?f%ogy OXYy- -me }Q§I8P36yl) ﬁso\ﬂrrgpzy?l e-o

4-benzyl- 3n(Hyrey @Qﬁleﬁt’b\b;(ﬁf‘rm@t hyl - 1-i sopropyl - 1H pyr azol e- 5- car boxami de;
3- (4- cyanopheny1) - N-cycl opropyl-4-(3, 3-di fl uorocycl obutyl)-1-i sopropyl - 1Hpy

r azol e- 5- 3ddzyaanpldenyl)-4-cyclopropyl-N-[(2S)-2-hydroxypropyl]-1-isopropyl-1H-

203- (4- cyanopheny1) -4-(3,.3-di fl uorocycl obutyl)-1-isopropyl - N-net hyl - 1H
pyr azol e- BY® @%P%dﬁé%{%& g

3-(4- cyangqherzwhbpﬁe.ﬁ@)a =dicfopresyR N R L ByldroRy sropyil-1 lisbsrepiyRPML - 1H pyr azol

e5- car boxam d
1- sec- but Wrﬁgoteﬁ@@éb@mﬁ?&) N- (cycl opropyl met hyl ) - 4-et hyl -1 H pyrazol e- 5-
25car boxa
1- sec- but3§/1 ny(aﬂ‘OBy%%b SHAPProRUN ) TAROPORN SR Y FRR I8 §3dcaagide;
car boxam ggt-butyl (3R)-3- ({[3 (4-cyanophenyl)-4- cYcIopropyI 1-isopropyl-1H-pyrazol-5-
N, 4-di eth razol e- 5- car boxam de;

1-sec-butyl- 3-(4-cyanophe

1-sec- butylcafb?ﬂwﬁfﬁ'ﬁgg%mhﬂ)m\ﬂ@@E@Q?M%ﬁyl 4-ethyl -1 H pyrazol e-5- 30

car bo -

1- secﬁﬁuty tguzyi( Qnoﬁﬁ? 514 yanopheﬁyp 1\|9¥re?‘f)1r;9lpyl b ISO rrg %l 1Hgy(r:%zr oxam de;

1- sec- but yllcaifb()lztylkammomquhﬁ)neﬁejart;dxyMt(az hydroxy 2- met hyl propyl) - 1Hpyr azo

| e- 5- car boxam de; 03220 2009/ 054038 181

e bat DRI 5 Ty L e Py A ey NP DRprOBY s SR Bl Pyrazol-5-

H pyrazol \

-sec- but y?@%é\r(@g cﬁﬂ?gg ne;l%ne41 gamolxyll\?-t[e(ZS) 2- hydr oxypropyl] -1

H- pyr azol 834exyaborbemnylpé-cysibpropyl-1-isopropyl-N-[(3R)-pyrrolidin-3-yl]-1H-

-sec- Bﬁjtygy@gﬁgé r}&g(hengl) 4-et hyl - N-[ 2- (et hyl ami no) - 2- oxoet hyl ] -1 H
0

pyr az
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-pyrrolidin-3-yl]-1H-

pyrazole-5-carboxamide;
N-azetidin-3-yl-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;

20  3-(4-cyanophenyl)-4-cyclopropyl-N-[(3R)-1-isobutyrylpyrrolidin-3-yl]-1-
isopropyl-1H-pyrazole-5-carboxamide;
3-(4-Cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-1-propionylpyrrolidin-3-
yl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-1-

25  (methylsulfonyl)pyrrolidin-3-yl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-[(3S)-1-isobutyrylpyrrolidin-3-yl]-1-
isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-1-propionylpyrrolidin-3-
yl]-1H-pyrazole-5-carboxamide;

30  3-(4-cyanophenyl)-4-cyclopropyl-N-(1-isobutyrylazetidin-3-yl)-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(1-propionylazetidin-3-yl)-1H-
pyrazole-5-carboxamide;



3- (4-cyanophenyl) - N- (cycl opropyl net hyl)-4-ethyl-1 -isopropyl -

H pyrazol e-5- carboxam i de; 3-(4- cyanophenyl) - N-cycl opropyl- 4- et hyl -
- i sopr opyweo2ot/g3g0azol e- 5- 10 car boxam de; 3-(4-cyanopheayaB2ods/eidosd - 1

-i sopropyl -N-net hyl -1 H pyrazol e-5- caﬂtboxam' de;

-(4- nQ- h h 1)-1-isopr n 2-
gxggt ﬁgﬁ] 8-_@;&%9&&@% %/g&)& 3 1d|§¥propy ng_h%uffonylgglze?gﬂJ In- f )-
3-(4- cyang"])h é)lr)azéreey&&%d&ahﬁ@@) 2- hydr oxypropyl]-1 -isopropyl -

H pyrazol car boxam
3-(4- cyanblp(]‘ieagatylazeﬁdlha;a yIM(@ZWm@phydyIQrﬂywcmbﬂ)ylﬂ -isopopmybyi-- 1
H pyrazol eb-ca | (4-cyanophenyl)-N, 4-diethyl -1 -isopropyl -
H-pyrazoIB 92 8<[§r[f5J g??ﬂ)@@dgt(4 cyanophenyl)-4-ethyl -N, 1 d| i sopropyl -

H pyr agol g=(3-gahBpKenyIHa.cyclopropyl-1-isopropyl-N-propyl-1H-pyrazole-5-
203- (4- cyan(op(ﬁygny?)é‘ﬂjlly’i y Iﬁ- pzy I’F(Z))X)Py rr%t r%//l pro%yyl) -isopropyl -1 H
pyr azol e- SAOAXBEHEEH de; 3 (4 cyanophenyl) 4- et hyl -

3 (4 cyand Q- vRrRITI LI B RRbigaTS ?é@@yﬁi’“ @%{?ﬁ%ﬁ B! et iyl i no) - 2-
250xo0et hy pyrakold-pyiattzeHaenidecar boxam de
2010/ 03220Q0PCT/ 1B2009/ 054038 182 5 10

3-(4-cyanophenyl)-4-cyclopropyl-1- |sopropyl -N-(3,3,3-trifluoropropyl)-1H-

10  pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(pyrimidin-4-yImethyl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3S)-2-oxotetrahydrofuran-3-
yl]-1H-pyrazole-5-carboxamide;

15  3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[2-(methylamino)-2-oxoethyl]-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[3-(2-oxopyrrolidin-1-yl)propyl]-
1H-pyrazole-5-carboxamide;
methyl N-{3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazol-5-

20  yllcarbonyl}-2-methylalaninate;
N-(2-aminoethyl)-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
N-(2-amino-2-methylpropyl)-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-
pyrazole-5-carboxamide;

25  3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1-methyl-1H-pyrazol-4-
yl)methyl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-[(1R,3S)-3-hydroxycyclopentyl]-1-
isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(cis-3-hydroxycyclobutyl)-1-isopropyl-1H-

30 pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1S)-1-methylpropyl]-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(2,2-dimethylpropyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;



20 3 N 45 NH 0

WO 2010/032200 PCT/IB2009/054038
177

3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(1R)-1-methylpropyl]-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydrofuran-2-ylmethyl)-
1H-pyrazole-5-carboxamide;

5  3-(4-cyanophenyl)-4-cyclopropyl-N-[(6S)-6,7-dihydro-5H-pyrrolo[1,2-
alimidazol-6-yl]-1-isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-[(6R)-6,7-dihydro-5H-pyrrolo[1,2-
alimidazol-6-yl]-1-isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[1-(1-methyl-1H-pyrazol-4-

10 yl)ethyl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydro-2H-pyran-3-yl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(1-methyl-6-oxopiperidin-3-yl)-
1H-pyrazole-5-carboxamide;

15  3-(4-cyanophenyl)-4-cyclopropyl-N-[2-(ethylamino)-2-oxoethyl]-1-isopropyl-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydro-2H-pyran-4-yl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[1-methyl-2-(1H-pyrazol-1-

20  yl)ethyl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(3R)-5-oxopyrrolidin-3-yl]-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-methyl-1H-pyrazole-5-
carboxamide;

25  3-(4-cyanophenyl)-4-cyclopropyl-N-ethyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2,2,2-trifluoroethyl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(cyclopropylmethyl)-1-isopropyl-1H-

30 pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-cyclobutyl-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(cyclopropylmethyl)-1-isopropyl-N-methyl-
1H-pyrazole-5-carboxamide;
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3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(tetrahydrofuran-3-yl)-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(2R)-tetrahydrofuran-2-
ylmethyl]-1H-pyrazole-5-carboxamide;

5  3-(4-cyanophenyl)-4-cyclopropyl-N-(2-cyclopropylethyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-[(2S)-tetrahydrofuran-2-
ylmethyl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(2-hydroxy-1,1-dimethylethyl)-1-isopropyl-

10  1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-N-(1,1-dioxidotetrahydro-3-thienyl)-1-
isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N,4-dicyclopropyl-1-isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2-methoxyethyl)-1H-pyrazole-

15  5-carboxamide;
N-tert-butyl-3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-4-cyclopropyl-1-isopropyl-N-(2-oxopropyl)-1H-pyrazole-5-
carboxamide;

20  3-(4-cyano-3-methylphenyl)-N-(cyclopropylmethyl)-1-isopropyl-4-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-N-[(2S)-2-hydroxypropyl]-1-isopropyl-4-methyl-
1H-pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-N-[(2R)-2-hydroxypropyl]-1-isopropyl-4-methyl-

25  1H-pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-N-ethyl-1-isopropyl-4-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyano-3-methylphenyl)-N,1-diisopropyl-4-methyl-1H-pyrazole-5-
carboxamide;

30  3-(4-cyano-3-methylphenyl)-N-cyclopropyl-1-isopropyl-4-methyl-1H-pyrazole-
5-carboxamide;
3-(4-cyano-3-methylphenyl)-N-(2-hydroxy-2-methylpropyl)-1-isopropyl-4-
methyl-1H-pyrazole-5-carboxamide;



45

WD 2010/ 032200PCT/ 1B2009/ 054038 185 3 10; 30; and 35 40

10

15

20

25

30

WO 2010/032200 PCT/IB2009/054038
179

3-(4-cyanophenyl)-1-cyclobutyl-N-(cyclopropylmethyl)-4-methyl-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N,4-dimethyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N-cyclopropyl-4-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N-[(2S)-2-hydroxypropyl]-4-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N-[(2R)-2-hydroxypropyl]-4-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-N-(2-hydroxy-2-methylpropyl)-4-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclobutyl-4-methyl-N-[2-(methylamino)-2-oxoethyl]-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-ethyl-4-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-N-isopropyl-4-methyl-1-(tetrahydrofuran-3-yl)-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-N-[(2S)-2-hydroxypropyl]-4-methyl-1-(tetrahydrofuran-3-yl)-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-[(2R)-2-hydroxypropyl]-4-methyl-1-(tetrahydrofuran-3-yl)-
1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-(2-hydroxy-2-methylpropyl)-4-methyl-1-(tetrahydrofuran-
3-yl)-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N,4-dimethyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-(cyclopropylmethyl)-4-methyl-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-ethyl-4-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-N,1-dicyclopropyl-4-methyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-isopropyl-4-methyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-1-cyclopropyl-N-[(2S)-2-hydroxypropyl]-4-methyl-1H-
pyrazole-5-carboxamide;

HN
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3-(4-cyano-3-methylphenyl)-1-isopropyl-N,4-dimethyl-1H-pyrazole-5-
carboxamide;
4-cyano-3-(4-cyanophenyl)-N,1-diisopropyl-1H-pyrazole-5-carboxamide;
4-cyano-3-(4-cyanophenyl)-1-isopropyl-N-methyl-1H-pyrazole-5-carboxamide;

10 4-cyano-3-(4-cyanophenyl)-N-(cyclopropylmethyl)-1-isopropyl-1H-pyrazole-5-
carboxamide;
4-cyano-3-(4-cyanophenyl)-N-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
4-benzyl-3-(4-cyanophenyl)-N,1-diisopropyl-1H-pyrazole-5-carboxamide;

15  4-benzyl-3-(4-cyanophenyl)-N-cyclopropyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
4-benzyl-3-(4-cyanophenyl)-N-ethyl-1-isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-cyclopropyl-4-(3,3-difluorocyclobutyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;

20  3-(4-cyanophenyl)-4-(3,3-difluorocyclobutyl)-1-isopropyl-N-methyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-(3,3-difluorocyclobutyl)-N-ethyl-1-isopropyl-1H-pyrazole-
5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-N-(cyclopropylmethyl)-4-ethyl-1H-pyrazole-5-

25  carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-isopropyl-1H-pyrazole-5-
carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-N,4-diethyl-1H-pyrazole-5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-N-cyclopropyl-4-ethyl-1H-pyrazole-5-

30 carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-methyl-1H-pyrazole-5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-(2-hydroxy-2-methylpropyl)-1H-
pyrazole-5-carboxamide;
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5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-[(2S)-2-hydroxypropyl]-1H-pyrazole-
5-carboxamide;
1-sec-butyl-3-(4-cyanophenyl)-4-ethyl-N-[2-(methylamino)-2-oxoethyl]-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-N-(cyclopropylmethyl)-4-ethyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-N-cyclopropyl-4-ethyl-1-isopropyl-1H-pyrazole-5-
carboxamide;
3-(4-cyanophenyl)-4-ethyl-1-isopropyl-N-methyl-1H-pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-1-isopropyl-4-methyl-N-[2-(methylamino)-2-
oxoethyl]-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-ethyl-N-[(2S)-2-hydroxypropyl]-1-isopropyl-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-4-ethyl-N-[(2R)-2-hydroxypropyl]-1-isopropyl-1H-pyrazole-
5-carboxamide;
3-(4-cyanophenyl)-N,4-diethyl-1-isopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-ethyl-N,1-diisopropyl-1H-pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-ethyl-N-(2-hydroxy-2-methylpropyl)-1-isopropyl-1H-
pyrazole-5-carboxamide;
3-(4-cyanophenyl)-4-ethyl-1-isopropyl-N-[2-(methylamino)-2-oxoethyl]-1H-
pyrazole-5-carboxamide;
3-(4-cyano-3-methylphenyl)-4-cyclopropyl-1-isopropyl-N-[2-(methylamino)-2-
oxoethyl]-1H-pyrazole-5-carboxamide;

her eof
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di sorder which would benefit from progest e receptor nodul ation
including treating said mammal 20 wit® an/effective anbunt of a conpound
according to any of claims 1 tdN19, or a pharmaceutically acceptable salt
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5 cancer, including treating said manmal with an effective anount of a
conpound according to any of clains 1 to 19, or a pharmaceutically
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28. A conbination of a conpound acconging to any of clains 1 to 19, or a
10pharmaceutical |y acceptable salt or solvate thereof, and another
therapeutrcally active entity. 29. A conpound of the formula (111), (1V),
(V), (M) or (VIl): wherein RlL, R2, R3, and R6 are as defined in claim1l
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19. A compound selected from:
3-(4-cyanophenyl)-4-cyclopropyl-N-(2-hydroxy-2-methylpropyl)-1-isopropyl-
1H-pyrazole-5-carboxamide ;
3-(4-Cyano-3-methylphenyl)-N-[(2S)-2-hydroxypropyl]-1-isopropyl-4-methyl-
1H-pyrazole-5-carboxamide;
3-(4-Cyano-3-methylphenyl)-N-(2-hydroxy-2-methylpropyl)-1-isopropyl-4-
methyl-1H-pyrazole-5-carboxamide;
4-Cyano-3-(4-cyanophenyl)-N-ethyl-1-isopropyl-1H-pyrazole-5-carboxamide;
4-Cyano-3-(4-cyanophenyl)-N,1-diisopropyl-1H-pyrazole-5-carboxamide;
3-(4-Cyano-3-methylphenyl)-4-cyclopropyl-1-isopropyl-N-[2-(methylamino)-2-
oxoethyl]-1H-pyrazole-5-carboxamide;
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;and

: and the pharmaceutically acceptable salts and solvates of any thereof.

20. A pharmaceutical composition including a compound according to any
one of claims 1 to 19, or a pharmaceutically acceptable salt or solvate
thereof, and a pharmaceutically acceptable excipient, diluent, carrier or

adjuvant.

21. A compound according to any one of claims 1 to 19, or a
pharmaceutically acceptable salt or solvate thereof, for use as a medicament.
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22. A compound according to any of claims 1 to 19, or a pharmaceutically
acceptable salt or solvate thereof, or a composition according to claim 20, for
use in the treatment of a disorder which would benefit from progesterone

receptor modulation.

23. A compound according to any of claims 1 to 19, or a pharmaceutically
acceptable salt or solvate thereof, or a composition according to claim 20, for
use in the treatment of endometriosis, uterine fibroids (leiomyomata),
menorrhagia, adenomyosis, primary and secondary dysmenorrhoea (including
symptoms of dyspareunia, dyschexia and chronic pelvic pain), and chronic
pelvic pain syndrome, and in the treatment of breast, ovarian or endometrial

cancer.

24. Use of a compound according to any of claims 1 to 19, or a
pharmaceutically acceptable salt or solvate thereof, or a composition
according to claim 20, for the manufacture of a medicament for use in the
treatment of a disorder which would benefit from progesterone receptor

modulation.

25. Use of a compound according to any of claims 1 to 19, or a
pharmaceutically acceptable salt or solvate thereof, or a composition
according to claim 20, for the manufacture of a medicament for the treatment
of endometriosis, uterine fibroids (leiomyomata), menorrhagia, adenomyosis,
primary and secondary dysmenorrhoea (including symptoms of dyspareunia,
dyschexia and chronic pelvic pain), and chronic pelvic pain syndrome, and in

the treatment of breast, ovarian or endometrial cancer.

26. A method of treatment of a mammal to treat a disorder which would
benefit from progesterone receptor modulation including treating said mammal
with an effective amount of a compound according to any of claims 1 to 19, or
a pharmaceutically acceptable salt or solvate thereof, or a composition

according to claim 20.
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27. A method of treatment of a mammal to treat endometriosis, uterine
fibroids (leiomyomata), menorrhagia, adenomyosis, primary and secondary
dysmenorrhoea (including symptoms of dyspareunia, dyschexia and chronic
pelvic pain), chronic pelvic pain syndrome, or breast, ovarian or endometrial
cancer, including treating said mammal with an effective amount of a
compound according to any of claims 1 to 19, or a pharmaceutically
acceptable salt or solvate thereof, or a composition according to claim 20.

28. A combination of a compound according to any of claims 1 to 19, or a
pharmaceutically acceptable salt or solvate thereof, and another

therapeutically active entity.

29. A compound of the formula (lll), (IV), (V), (VI) or (VII):

(V) (\"4)) (Vi)

wherein R', R?, R%, and R® are as defined in claim 1 and RF is a suitable

ester-forming group.
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30. A compound as claimed in claim 29 wherein RF is Cy.10 alkyl, phenyl
optionally substituted by from 1 to 3 substituents each independently selected
from Ci6 alkyl, halo and nitro, or phenylmethyl optionally substituted in the

phenyl ring by from 1 to 3 substituents each independently selected from C16
alkyl, halo and nitro.



