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formula 1 i ?‘Vﬁﬁ@ai %dd’ nmﬁe&n%tg% ndﬁ%g%%‘ﬁé{w?mé%d "@/ 0 gro? sgalnéﬁ'f “Ehai n
or branched (C,-Ca)al kyl or optionally substituted 10 stral ght chain or
branched (C2-C8)al kenyl. In another enbodi nent of the invention, conpounds
of formula 1 are provided, but wherein R2 is hydrogen. In a further

enbodi nent, R2 is hydrogen, and R is as subdefined in the preceding

par agr aphs.




I n anot her enbodi nent,
wherein R' is 15 (GCs-C,4)aryl or (5-14 nenbered) heteroaryl, each
optional | wosehssdet uted. In a preferred enbodi ment, R4 is omrit/@oahiMo

this invention provides a conpound of fornula 1

substituted phenyl or optionally substituted pyridyl. In another preferred
enbodi ment, R4 is naphthyl) quinolyl, or isoquinolyl, each optionally
substituted, fn another enbodinent, R iS napthyl, quinolyl, or

i soqui nolyl, and is unsubstituted. In another enbodinment, R4 is
pyrimdinyl, pyrazinyl, or pyridazyl, and in each case R4 is optionally 20

substituted. ;in a fu

pyridaryl, afff ®4FS:

r

her enbodi nent

| and in each case R is optis
Splet Pt RPERANY 9o iR, SR b teD b RS Bt
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{3-[5-(3-trifluoromethyl-phenyl am no)-2H pyrazol -3-yl] cyclopentyl}-am de;
N-{3- [ 5- (W 62/sbLeor onet hyl - phenyf am no) - 2H pyrazol - 3-yl | - Gy} RRe0ia4h } - Pr opi
onam de; cycl ohexanecarboxylic acid -

{3-[5-(3-trifluoronethyl -phenyl am no) - 2H pyrazol -3-yl] cycl opentyl }-am de;
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H pyrazol - 3- ?Kﬁﬂ)ﬁR%arpﬁ(ﬁ(Céﬂﬁ°Ri%yl ln @aetberieieodiment, R' and R"' of -C(=O}(CR"R""),- are

ﬁ [5-(3- ?Cetéfleé’dﬁ‘ Il@l%ﬁé]ﬂ d?rﬁtbbt){ Ih cﬁ?BééHyllr)an%ther embodlment R® of ~C(=0)NR®- is hydrogen. In
pyrazo

3- met hoxiy- N-%‘E}”Er %“t[°§'”\‘32t ﬁaﬁh’tcﬁ'é? @ﬁg Pf yq: QX@‘By'?’a)m’ﬁé)R J-hysyaoamoin @ojtet - cycl
obut yl } blenzadil?hbd&mem- F[{’EJ? ((CIR'SR13)- Q&ﬂtnyé 21, ﬂﬁa%}kffdr@@@hﬂcﬂmé‘nt R®is -(CR™R™"),-, n is

H- C

N- ? Tis 3 [5- %EJ ﬁ%’ﬁ?ﬁ@ gﬁ Jad e 54 ﬁﬁ(ﬁﬁ’wﬁ’sﬁeﬂ’fﬁ BSRhpptignally sybstitytad as stsited | § - be

nzam de; above.

2- CyC| opropyl - N- {Iﬁ éﬁoti:ﬁeébﬁ‘ﬁ§cgrnmgp&gg'!vgﬂlo% ayclo agl%[dyolf %rmﬂloh 152 #09 ded Zhereln ylle

yci obutyl } - acet am or 0- pyri car
{cis-3-[%- (R n'ﬁpﬂ?ﬂ'mﬂkﬁmﬁmyﬂed a(@eﬁg)W&ha’kub)or mﬁmnabzshbstﬁutyd! [(€e9a) bioydoplkyl- anmi de

, quinoline- @ei@@é@&ﬁbﬂdhﬂ’en@%rg wherein R’ is cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, or
{cis-3-[5-(2- naPhthaI en-1-yl -ac etédam nt%? p2py ¥azo 3y FTtyc?y Be lf am de

- 20 25 30 g\gr 0 rmbeec@/ ‘i%‘?, ly ppstitu as recited above (ie. opttonally with from one to six
substituents R® independently selected from F, CI, Br, |, nitro, cyano, -CF, -NR'R®

-NRC(=0)R?, -NR’C(=0)OR®, -NR'C(=O)NR°R®, -NR’S(=O),R®, -NR’S(=0),NR’R®, -OR’,
25 -OC(=0)R’, -OC(=0)OR’, -C(=0)OR’, -C(=O)R’, -C(=0)NR'RE, -OC(=0)NR'RE, -OC(=0)SR’,
-8R, -§(=0)R’, -8(=0),R’, -8(=0),NR'R?, and R"). In a more preferred embodiment, R' is (C.-
Ce)cycloalkyl or optionally substituted (C4-C,) bicycloalkyl, for example cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, or norbornyl, and is optionally substituted with from one to three
substituents independently selected from F, Cl, Br, 1, nitro, cyano, -CF;, -NR'R?, -NR’C(=0O)R®,
30 -OR’, -C(=0)OR’, -C(=O)R’, and R’. More preferably, R* is (Cy-Cs)cycloalkyl or optionally
substituted (C5-C,,) bicycloalkyl, for example cyclopropyl, cyclobutyl, cyciopentyl, cyclohexy!, or
norbornyl, and R' is substituted with -NR'C(=O)R®, (Cs-Cyaryl, (3-8 membered)
heterocycloalkyl, or (5-14 membered) heteroaryl, and wherein said aryl, heterocycloalkyl, and
heteroaryl are each optionally substituted with from one to six substituents independently
35  selected from F, CI, Br, I, NO,, -CN, -CF,; -NR™R", -NR"C(=O)R", -NR"C(=O)OR",
-NRYC(=0)NR"'R", -NR'""S(=0),R"", -NR"S(=0),NR''R"2, -OR™, -OC(=O)R¥, -OC(=0)OR",
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R' is optionally substituted straight chain or branched (C,-Cgalkyl or optionally substituted

) butyl ] -2H pyrazol - 3-yl } - 2- napht hal en- 1-
rglp\pm{zéahr[ Bf)ra% he(déhﬁegﬁ%kenq phenyl
]- 2H—Irpym@tm|ensxogltn}entzofrtwphwmmemompqmdsaofefpamuraje;are provided, but

N-{5-[cis-3- 4@ renmizfgoawmgamuh}urﬁgfén%mmt] R%@%g@@%h ﬁ"ié’la% g@a@@ﬁ%% en-1-

yl 25 acetam de; 2-naph

) - 2H pyr azol
N-{5-[cis-3-
| acet ani_de;

hal en- (cis
P@BWS] RARIEAPHP de;
(4- chh eridinep BRBYINerE MG RBatidH frovidds RydoRB&ind 3t Winui21 MBeehrelien- 1-y

p-tol cycl obu

2- (4- et Roxy Cpti@RY| Pr NE-{4-Temteres) hsterpaph o5agh srtiongly) sistitgdyt [ § - BeetsH azol -

3-yl} 30 aceaoticent, R* is optionally substituted phenyl or optlonally substituted pyridyl. In another
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another embodiment, R* is napthyl, quinolyl, or isoquinolyl, and is unsubstituted. In another
embodiment, R* is pyrimidinyl, pyrazinyl, or pyridazyl, and in each case R* is optionally
substituted. In a further embodiment, R* is pyrimidinyl, pyrazinyl, or pyridazyl, and R* is
unsubstituted.
In another embodiment, compounds of formula 1 are provided, wherein R? is specifically
hydrogen, and R* is as subdefined in the preceding paragraph.
Examples of preferred compounds of formula 1 are:
(5-cyclobutyi-2H-pyrazol-3-y!)-(3-trifluoromethoxy-phenyl)-amine;
N-(5-cyclobutyl-2H-pyrazol-3-yl)-N',N'-dimethyl-pyridine-2,6-diamine;
(5-ethyl-2H-pyrazol-3-yl)-(6-methoxy-pyridin-2-yl)-amine;
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N-{5-[cis-3- &3- ,?\51 ﬁogcggbhy‘ - %hdenyl ) -cycl obut yl 5 -2H pyrazoi - 3- “(? - 2-'(4- met hox

yphenyl ) - ac&l'af &re ”y_}'a 'ae;
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N-{5-[ci s-3-(3-Cycl obutyl am nomet hyl - phenyl } -cycl obutyl ] - 2H pyrazol - 3-yl } -2
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N (5-cycl obug;éhét;mild-g.pyr azol -3-yl)-2-(4-trifluoronethyl-phenyl)-acetamnm de;
2-(4-chloro-3-vitr o-'PhenyI )-N-(5-cycl obutyl -1 H pyrazol - 3-yl)-acetam de;

N- ( 5- cycl obut yl - 12-methyl-cyclopropanecarboxylic acid {cis-3-[5-(2-naphthalen-1-yl-acetylamino)-2H-

H pyrazol - 3‘Wr32023-¥_lfcﬂabé§|tﬁtﬂfﬁé(mi§e;5‘ di ni tro-phenyl)-acetam de; 30

N- (5-cycl obutyl -1 razol - 3-yl)-2-(3, 4-di fl uoro-phenyl)-acetam de;

2-(2, 4-bi%-trifl L%P%fﬁ’\é*ﬁI?m1:VbHégdq'éya-(\%t(i@mﬁemﬂwbwiyh-zayloxy)-cyclobutyu-1H-

H- pyr azol - 3- pyrdzokt)-austatiede; N- ( 5- cycl obutyl -1 :

H pyrazol -3-yl)-2; (3, 5-di flugro-phenyl)-acetam de; N (5-cycl obutyl-1

H pyrazol - 3-yl ) - -'éaf-“&r'*%a'ﬂzﬁ' gi{%d?sfer'@yﬂ%?ﬁ@f'ﬂ‘?12:yﬂﬂ¥é)rﬁyF’7b%et afti-gwazol-3-yi}-

N- ( 5- cycl obuacptamide;

H pyrazol - 3-yl ) - Zq.(Arflau =311 iof r hyi - phen -acet am de; 35
N- ( 5- cyg obutyl -1 f—f%{?rsg%rﬁ? '—a%/(fl)z-dé#?sf?gs %"—t‘%{]ril ?yﬁ#LgﬁﬁgHW% Bl d Y de;
N- ( 5- cyiPob AGRMEeH pyr azol - 3-yI ) - 2- (4- met hyl sul f anyl - phenyl ) - acet ami de;
WO 02/ 18346 PCT/ | BttbhBaledq-y-1ig5-flis(Paaitbl | diic o i L
H pyrazol - 3- lang)l%')’&‘;" hydr }{y@-gshgﬁyﬁ- acet gir%‘l{’%lep;y;'ﬂd?‘é }(’:I?/xé'? ope(r“-}'tcgc/’P‘ft?LI] H
H pyr azol -3-%’[ PWRERYM% et ani de;
2- (4- chl or o- pheny2)aphthélBa-c yEN-QREBRGYiltrodidn.L282)-cAdobul 3R 4. 98)-
N-(5- cycl opefathi é'_ H pyrazol - 3-yl ) - 2- napht hgl g}r)\-cgd ylu?ygce?g?hg%gsd%
N- (5-cycl obut ytl 5’ pyrazol - 3-yl)-2-(2, 4-di chl or o- phenyl ) - acet am de;
, g} E g Cy&oobu':] yl - i—’l)-mqﬁngzrarn -yi@l%-W-(E}'eridim%ioxy)&ygrdbufyq&Hétiyiadﬁg?y-yl}-acetamide;
- (3- am no- pheny 2y SRy k 1 ALk al=3-yl)-acetam de.;
1- (5-cycl obu% yl -1 Tﬁyrgzo?-gfwyﬁi- E@E%gﬁ%tﬁé%rﬁ@'lgﬁ’fygrcégsb”f@(%':'y{ﬁ,zf"éeﬁexyI -1
H pyr azol - 3-W}{#FeBMiAght hal en- 2-yi - acet ami de; 10 N-(5-cycl ohexyl -1
H- pyrazol - 3-yl ) - N-{5HB{8meReSLtiNdsEe3-vox, Rb& ) -3y2hap ohexyl -1
H pyrazol - 3-yl, ﬁﬂgg_et am de; N-(5-cycl %%d?)c/)fé 1 meﬁgydl b yrl}\‘2-(n§prﬁr¥a?én y
H pyrazol - 3-y1)-2-'(4- phenoxy- phenyl ) - acet am de; N-(5-cyclobutyl-1
H pyrazéb- 3-yl }- 2-nenhttialens t-iyN- Al toyr gaire2ribyy)-apuisbayi]-aiR-pyrazol-3-yl}-acetamide;
N (5-cycl opentyl - 2H pyrazol - 3-yl )-2-(2, 3, 4-tri net hoxy- phenyl) - acet am de;



15 N-(5-cycl opentyl - 2H pyrazol - 3-yl ) - 2- (4-i sopropyl - phenyl )- acet am de;

N- (5-cycl opentyl - 2H pyrazol - 3-yl ) -2-pyrrol o[ 2, 3-bj pyri di n-1-yl -acet am de;
N ( 5- cycl owotoghsiu6H pyrazol - 3-yl ) -2-mtol yl - acet am de; PCT/IBO1/01540
N- (5-cycl opentyl - 2H pyrazol - 3-yl )-2-p-tol yl -acetam de; N (5- cyc? %utyl
H pyrazol -3-yl)-2-(3-trifluoromethoxy-phenyl)-acetam de; 20

N-[ 5- (3- benzyl oxy-propyl )-1 H pyrazol - ))Iz] 2- napht hal en- 2-yl - acet am de;
4-[5- (2- napht hal en- 2-yl -acet yl am no) - 1

H pyrazol - 3-yl ] - pi peri di ne-1-car boxyl ic acid benzyl ester;

2- napht hal en- 2- yI i di -3~yl)- acet am de; N-[5-(
1- acet yl - pi peri di nw_i([éf%)mgﬁl dg&%?'lx’ﬁ’) §¥°]°b§ty'ﬂ1&'ﬂﬁt’rﬁécl' dnh2-nppbthdlet ik de: 25
N- [ 5- ( 1- benz égdtarpidgier i di n- 4- yI) 2H pyrazol - 3-yl ] - 2- napht hal en- 2-yl -acet am d

© 4-[5-(2- ht hal G o i
Ie-l-pyrgzol( 3n§|p] p?ip{grrﬂ? @%Lr@&%%%ﬁh%éﬂ; ?/ox;é Y aCl VrPyEgpiaytt-2-naphthalen-1-
g\l-[2|5+(1 cyc: %gﬂ?ﬁ'léi‘@gar bggi/‘li@(pl pezr%lﬂii n- 4~yl

rago
N (3.5 (2on E%/h |G IR ag!g?% amzﬁlo) @%?2@%‘ trEpyrAzol- SV BIPRNIASN: i de:
N-{3-[5-(2- n M 39| - acet yl ani no) - 2H pyr azol - 3-yl j - propyl } - benzani de;
N-{5-[1- (3 rTet hyl pﬂmumyée).m@l!pﬁfcé;ﬁbﬁl'e é’altybﬂthéLforegomg compounds.
H pyrazol - 3-yl } - 2 ht haeen 2?/% cet am de;
N-[ 3- ( 5- phenyl acef ?ﬁ B! Pf RS omgounds obfewmYA 1 eBenzani de:
mg Eg E é ?}3 t glh lyN%sz(mdmyamwvmoiyﬂ3Hwbdaz@r3@n#&mmn@géacg@mg;éﬁZam g
e; WD 02/183C> - i PCT&Y'JE?)85°?8§@J%@W%C'°%LVYTQFF F%?F? §|yﬁé%"{9ﬁ%éﬁ!f{%‘%€“d§m d
{3-[ 5- (2- napht hal %Haahfwenabétwnsa(m A)ridin- wrxyclamu) Byhdzoeygll-aletatnyde) - ani de;
h byt avol Byl ] oy Cat g len Sk Scanuy pot By BRI SR e BB oe 0Ty
{3-] 5- ( 2- napht hal %ﬁé% Xé( cWipHraze)- %&)Zﬂu'm"ﬁ;ﬁrséﬂ@ﬁtar@dgu] cycl obutyl }-am de;
N-{5-[3- (1, 3-di OXN'{5=(G%-34P&'1MElrzoﬁ-bﬁdﬁbﬂ@l)ﬂm%ybéhélBqlgﬂid?}%w&}/ eblRiEazol - 3-v1 1
2 napht hgl en- 2- yI i,gc%wwy ?7 A Ioﬁ ODEMI‘IrdI r}e anr 0|c')nx ||ac tac_l
{3-[5- (2-napht hal & Al é‘t2y>1 “SYRRYY-¢ HRYSEek3E2-auiolin-6-yi-acetamide;

El_ yl] - CyIC| gbu][ ]yI }2- aiﬁMelexyllfﬁhel&l [NBI5((2is- B@Witﬁma-klaﬂcl&nwI)-Z&-P&Iréﬂoﬂ:!’f}dpéﬂetalmde
razo c
2- I?133/1pht hal eny2- INK% F‘gy'% Dllmgl@ F’&ﬂ BRIWA-Freoprl PP YRZos Sy P 4ic et ani de;

2- napht hal erf“%h%Y-PRP’[YQ a(:gtarpym di n- 3- yI et hyl ) - 2H pyr azol - 3-yl ] - acet ani de;

iSHapht hal en- 2- yI NAb-{ch=a B 2pimety RmflioVdiioRy ety BN A ZR oy ¥l sy ps gl ant de;

2- napht {2l en"SNSWPREPE-3EF2HURi di n- 2- yI - et hyl ) - 2H pyr azol - 3-yl | - acet ani de:

2- napht hal en- 1- yIN- Mc@-sazmwroksdpmwwcfomtwm pﬁé*iopywzie& mamklprafgf am de;

2-napht hal engde vl N-[ 5-{ 2- pyri di n-4-yl - et hyl ) - 2H pyrazol - 3-yl'] - acet am de;

2 (3- net hoxy-p enyl} N-[5-(2-pyridin-2-yl-ethyl)-2H pyrazol -3-yl]-acet ani de
N-(5-{cis-3-[2-(2-Dimethylamino-ethoxy)- -phenyl]-cyclobutyl}-2H-pyrazol-3-y1)-2-(4-

2 (3-net hoxmaﬁ&whénywakéar(,.ae pyridin-3-yl-ethyl)-2H pyrazol - 3-yl ] - acet am de
20

2 ( 3- metfoxy- pherftMergsprenyPrirE-is3-ahapy ayelpluty)-2H-bymzobd-g)-adtayride; acet ani de

N-{5-[cis-3-(2-Fluoro-pheny!)-cyc but i]-2H- )-3-yI}-2-(4-
2 (3-net hoxyacgtgr%[agl) N-[5-(2-thi az)ofl 2 y]- etpy§/azo ﬁpg/rrgeztg?xygheqyi) acet am de
;  2-napht hal’'en-1-y1-N-[ 5-(2-thiazol - 2- yI et hyl)-2H pyrazol - 3-yl ] - acet an de;
2- napht hal en- 2- yIMN-{FM([Q{AdaiImmkbgﬁ)-pher@q bybigbutgi2 RYRAZEN3=yB-k InedtRy-am de;

N-[ 5- (1- benzylaBiRgsiden-4-yl) -1
H pyrazal - 37p§|ny92&1 nap ﬁ%hal en- 2-yl -acetam de; 25

~2-napht B4l en- 1- yIN- ﬁ-{e’§3ﬂ¥ (faetidif- hylnxyy-bh@yli-lcmbatxb%:byrytol-aad;et(mmeﬂ%xy-
2- (4- chl or oppéwNaketaminé3- [ 5- ( 2- napht hal en- 2-yl -acetyl am no) -1

H pyrazol - 3-yl | obut acetam d
Py yl] % 2 N%thox;}ipllenyl) N-{5-[cis-3- (2 -methylsulfanyl-phenyl)-cyclobutyl}-2H-pyrazol-3-

yi}-acetamide;
N-{5-[cis-3-(2-Amino-phenyl)-cyclobutyl]-zH-pyrazol-3~yl}~2-(4-methoxy-phenyl)-
35  acetamide;



pyr azi ne- 2-carboxylic acid {3-[5-(2-naphthai en-2-yl-acetylam no)-1

H pyrazol -3-yl] cycl obutyl}-am de; 30

2- (3-met hoxgoplssay! ) - N-{5-[2-(2-trifluoromethyl -phenyl) - et ByihpdAldiBy azol - 3
-yl'} acetam de;

2- (3-met hoxy- phenyl ) -N-{5-[2-(3-trifluoronethyl - phenyl)-ethyl)-2H pyrazol -3
-yl'} acet am de; ~13-

2- ( 3- net hoxy- phenyl )-N-{5-[2-(4-trifluoronethyl -phenyl)-ethyl]-2H pyrazol -3
-yl'} 35 acetam de; WO 02/183M -18 PCT/IBO 1 /QL s:t0

6- met hyl - pyri di ne- 2- carboxylic acid

(3-{5-]2-(3- et hok@?gcf‘lsé?fﬁ‘%a&(‘,‘@f‘%YQT?V‘F\@}L‘iYQﬂﬁW'@Z@Jt?r)@=%744}mQ$WV@bftlty9+ ) - ani de;
6- met hyl - pyr echtangide)- car boxyl i c acid

(2 e o e b B B R RN b et S 8L . 3™ 9
(3-{5-[ 2- (4- etengh-acetdreidss| ) - acet yl ami no] - 2Hpyr azol - 3-yl } - cycl obut yl ) - am de;
and phar naceuti cajly. > . A 8y, ds. |ts of conpounds
of formula 1 can .Eéyéﬁfg%%xg eﬁﬁb tﬁfcr'fsg%t‘%@ﬂ'gyﬁgﬁgﬁ%”ageﬁﬁgﬁﬁ'& basi c
group presenfC¥AN: conpound of fornula 1. Exanpl es of pharnaceutically
accept abl e 10 sal Ng5-ds-3- svddbufvPb il 2ane_ il | £

hydr ochl ori c agi d s{p{?g ol tﬁl@?ﬁﬁﬁcyﬁf%wﬁkﬁ#g@% (g%(t:f?o% P@enggi d,

succi ni ¢ aci &® ey cylic acid, oxalic acid, hydrobrom c acid, phosphoric

aci d, net hanesul f Rb-riss®{26Cyahapherii)-Cydsbus-2HBl @k 4.3 12q4_n§gtﬁogy_},,qgng?yl _
tartaricygaci gdeta%'\(l:oeetl c acid, sulfuric acid, hydroiodic acid, mandelic acid,
sodi um pot assium magnesium calcium and lithium 15 The conpounds of
formula 1 may havfé-{@ﬁﬂ'S'rae@FArmemprmnsl)-euwabnthpz}&bwéﬂal-wy-zquhokﬁpr@hw-er ent
enanti onmeri co@pchift her stereoi someric configurations. The invention
includes all enantioners, diastereoners, and other stereoisoners of such
conpounds of f or ntrc-3{5-lg$4-Methpxyaehepycaostytaminett1 b-pirezol-Giyicyaiestytyhenmaf . The
subj ect i nvesdid m&h@kser; | ncl udes i sotopical ly-1abel ed conpounds, which are
20 i dentiréal to th_f@@,reci ted in formula 1, but for the fact that one or
nore atoms are rePraESE Gy VAP UrRK-RBRYIrgYciaRutil-ghtipyraret 3yt (4metoxnumber

di fferent froenyfeetnide c mass or nass nunber usually found in nature.
Exanpl es of isotopes n_be incorpor i nt o_conpounds of the

i nvention incl ud2@;@%{stc%tezé'%g?oxﬁgwgg'@f?%%”@ii?&‘BH?Z%‘?IVWQ’@HTY"BW?E;
phosphor ous, f | ud¥{fieis-3-@eHydexy-pireayl-hicmbitap 1 H-pyrarol-a91)}-2duindikE-Ji46etd@ibe 1 23!

and 1251. Conpou _RR.206. ) 11 1 on_an har maceutical |y
accept abl e sal tsngfs %giagEc%Prpéﬁﬁ%gﬁ? %yé:!ométg'm%ﬁ%ra%%g"y 'F&ertﬂ'ﬂ‘g?lti oned i sot opes
and/ or ofer i sotfsieBroBaneseheliaitasids (Brfais-3n2tHyinoxy-brengoypebatl)-t Hbgrazol-3-

i nvention. hgahegy; cal |l y-1abel ed conpounds of the present invention, for
exanpl e those i ntﬁ)ﬁ/\@i f?h rl_gl{gi oactive isot oges such as 3H and '4C are

i ncorporat ed, ar e TSEEUTNIgR R eARkPHsIob Vb BH-PyRzol-B i-sgutyiBmide; but i on
assays. Tritiat edN-{5-cie-3;(3-3hhinoaathycichRcydiBbutyil-BH-pyrd3-yil-5.04-RBBSxyar € 30
particul arl yphgﬁﬁfa%ét%ﬁﬂief or their ease of preparation and detectability. "C
and ' BF isotopes are patticularly useful in PET (positron em ssion

t onogr apfy), and N-i5leisB343Dpritylamironini-preny acycpbutgpHitbyrazol-SPECT4( si ngl e
phot on em ssheébxg-BRENYNBEdtEREHet OMOgraphy), all useful in brain imaging.
Further, substi t%}[«.(i on With heavier isotopes such as deuterium i.e., 2H,
can afford cert aiHERdPEpEYetRophen)RgetyamiaaliH-pyezokd-Wheygiobetypberasit abol i ¢
stability, faoidnesttangdted; 35 i ncreased in vivo half-life or reduced dosage

requi rements and,, hence, be preferred in some circunstances.

| sotopi cal |y | abd) @glc'ggr{%ﬁ%agv YrRJIERY| -y clebisyll-gHhpyazoh3ri2iometbary- WO
02/ t 836 3019 phel/)abiiamide:S~0 general |y be prepared by carrying out the
‘procedures discl LAt he Sehene [ dn the | es | ow, by
substituting a r gg@ﬁlds Ba{%g’? T"?B%qﬁﬁ%‘ﬁ@gfhgéi"?eyy'f'%lgf’@ﬁﬂaﬁaﬁ g‘P’@'rz'(ﬁ' non

ethoxy-phenyl)-acetamide;

N-{5-[cis-3-(3-Ethylaminomethyl-phenyl)-cyclobutyl]—2H-pyrazol-3-yl}-2—(4-methoxy—
phenyl)-acetamide;
35 N-{5-[cis-3—(3-CycIobutyIaminomethyl-phenyl)-cyclobutyl]-2H-pyrazol-3-y|}-2-(4-
methoxy-phenyl)-acetamide; )



isotopically |abeled reagent. This invention also includes conpounds of the
formula 5 Prot NN~ NHo | Rz | wherein Prot is a protecting group; R2 is
H F, -CHvooefids4@r -C(=OOR ; and n is an integer select e?cf‘/ilﬂmo %402’ 3,
and 4. Conpounds of formula | are useful as internediates for synthesizing
certain 10 conpounds of fornula 1 that are described herein. Preferably, n
is 1. Exanples of specific protecting grdfps include, but are not linited
to t-butyl and -CH2Ar, wherein "Ar" is an aryl or heteroaryl group. An
exanple of the latter type of protecting group is para-nethoxybenzyl. 15
This invention al ?2 r%vi deiepa IEl)har maceuti cal conposition for treating a

di sease or condi t F&HVEDRHr e AN ABISFHEPrepsmingmefy Phem ey aiahsdi2H-i ncl udi ng
a human, conpyra=i-ggl}-acaanipgund of fornmula 1 in an anmount effective in

i nhi bi ting abnorngl,zcel owt h.. and a pharmaceutically acceptable carrier.
This invention aqusac;5 E"?Joév‘f%‘é%%&efbfﬂa"r"%”a tEQ‘PE%ﬂVﬁ'(%ﬁ&PBB@Il'gﬁﬁﬁrﬁ‘gg"ﬁ}rzé(éfi ng a

‘di sease or 20eBondinepyhacetamidei si ng abnornmal cell growth in a manmal ,

i ncl udi ngg a humany_5.e0RE 5S¢ =Qr . f 1, ampunt
e feoti ve o | nht B s ey BmRab S S B PR BIRH o
carrier. Thi @ethpyathendhacgiagidepr ovi des a method for treating a di sease or

condi tion conpri sphgmeihs hyiogled.rag s I [ A i Jman,
conpri si ng a?%_ni thMe;ri ng@f%mt }Flg@]{na[r?fqraﬁ‘%@agﬁggﬁggl?ﬁghygfdy?géwljaﬂg’iﬁ?ér%}]an

anmount ef f ectYVESSHH%ihi bi ti ng abnornmal cell growth. This invention al so
provi des a nmet hodN{{®{cis3-@atyclgropyishinerastRs-pRdnyl-eytitibbiyRaHGORREI3S I g4abnor mal

cell groyh | N gm?jl_ i_ncl udi ng a human, conprising admnistering to the
manta! a%on’ﬂ%ﬂ%&lr% R 5E Eafné{Jel in an anount effective to inhibit cdk2

activity. In a phathdebotyrrhahy)ebifplosidtBepraidinrmatrmaicll-pherytcgcidboyeali on f or

treating a dipeakRyIRbcednigoNdi tion conprising abnormal cell growth, the

di sease or condition conpri'sing abnormal cell growth is in one enmbodi ment

cancer. The cancel-{3rigs-Hs-Riethyarainomsieyl-phasy!)-evciohpty2id ayrezotSivil-2-(4 VBHARY-1836
-20 PCT/ | BOlpHehp42ettimiddie bl adder, breast, colon, kidney, liver, lung, for

exanpl e Il cel n ancer, esophagus, gall bl adder, ovary, pancreas,
st omach, Féggr Vi X, @ﬂé‘&ﬁ%@‘%%’t‘é‘@’@eg’r@fﬂg"fw}'EVC'P*EJ-FV']%Mﬂ’?@"%‘q'h&%@@hQM I

carci noma; apHeeyipscetamidd i ¢ tunmor of | ynphoid |ineage, for exanple |eukem a,
acute | ynphocytic kem a.. B-cell oma, .T-cell | homa, Hodgki ns

| ynphorma, non- Hod%'{?ie}plﬁér‘?‘?@’y“r‘%%qﬁéﬁ%ﬁp‘ah%g@ og&elforﬁ%ﬂﬂﬁ?ﬁ%? "§F Burkett's

| ynphoma; a hemat i wetitic examples of compelnds df the ineantjen offf@mulexiam@l e acut e and
chroni ¢ nyel ogen ARUKSTILRD I sl LG ST e, Qr nyel ocytic
oukem o a o o Coas Ry b AR S B ey SaBRBR o

r habdomysar cong: N-Ep-{eisrioRyrigin-Sryieyclobw)-Aif-pezqh8 il Btasinalin-Grérepelasidey st em  f or
exanpl e astrocyt oNs-(cReHSyABhASA-SfRbutgh-H AT aRi-3 54 BURMBRIEY - LBLARETE;

seni noma; terat ocr? <pn03na' 10, ost egsar com, xenoder o pi gmant oum
ker at oct ant hona; '?1@ BrPY BT ey dbuly A Sy razgld-Wiegsgdrolinbyhacetsmide: | n anot her
embodi ment, the dil-e@BS-mrimBORE Ity ObuBANBEDYFZBIE- AN EUinBAh-6 5L detatidaM h i s

beni gn. Such di segages..and. L Lions, incl u Lan ostat e hyperpl asi a,
fam i al adenonaﬁgﬁ@s?;@ynge%ggbrﬁgur¥)I? %Clﬁggﬂgﬁ'g@ggz,oeéfy'ﬁ'g'ﬂ%@1"?56?@5i s,
pul monardp fi3se§eYds; arthritis, 15 psoriasis, glomerul onephritis,

restenosis, hyperNtDRRLI4T Mox)-8 rmﬁﬁtﬂ-ﬁﬂcycliom&]@fmﬁh?{gx&g@%hin f-n%ﬁ-se’
transpl antation rejection, fungal Infection, and ‘endotoxic shock.
acetamide,
N-{5-[cis-3-(3-methoxy-pyridin-4-yl)-cyclobutyl}-1 H-pyrazol-3-yl}-2-quinolin-6-yl-
acetamide;
30 N-{5-[cis-3-(2-methoxy-pyridin-3-yl)-cyclobutyl]-1H-pyrazol-3-yi}-2-quinolin-6-yi-
acetamide;
N-{5-{cis-3-(5-methoxy-pyrimidin-4-yl)-cyclobutyl]- 1 H-pyrazol-3-yl}-2-quinolin-6-y!-
acetamide;
N-{5-[cis-3-(1-ethyl-1H-imidazol-2-yi)-cyclobutyl]-1 H-pyrazol-3-yl}-2-quinolin-6-yi-
35  acetamide;



This invention al so provides a pharmaceutical conposition for treating a
neur odegenerative di sease or condition in a mammal, including a human,
conpri si ngoan2assqeound of formula 1 in an amount effective PCY/iB0EAisumg sai d
di sease or condition, and a 20 pharmaceutically acceptable carrier. This

i nvention al so prOV|des a pharmaceuti cal gonp05|t|on for treating a

neur odegener ati ve di sease or condition it a manmmal , i ncludi ng a human,
conprising a conmpound of forrmula 1 in an anount effective in i nhibiting
cdk5 activity, and a pharnaceutically acceptable carrier. 25 This i nvention

| d t di t
e hamal 1 ol GG SR PR ST P R B oA SR haal &

-conmpound of doetamidea 1 in an am)unt effective in inhibiting cdk5 activity.
Thi's invention algs o nenative

di sease or conditi g5nmsn gﬁn%e%wh%@{l{%&omﬁﬁw @gai%! glglxp%%aﬁ

‘admi ni st eri My d€he mammal a 30 conpound of formula 1 in an anpunt
effective in tre6‘1]J{Slﬂ:ls%a(iszyﬂblﬁﬁ@sﬁrﬂ&ﬁyl%ﬂé}@h-'fcy%utyl]ﬂH%ﬁaz&fmdi fRidinef the
invention, the neurodegenerative disease or condition which'is treated is
sel ected fro‘ﬂ?f—iﬁ‘?ﬂ“?"ngton s di sease, stroke, spinal cord trauma, traumatic

brain injury, mJléﬂdlphfam‘raeéutndﬁlwadeb@ble@ﬂts|dfih‘é)t‘oregﬁ‘ﬂg%ﬁ19@md§ | at er al
scl erosis, pain, yira npl e AIDS i nduced denenti a,

neur odegener ation tggr 588?@‘1%‘8’"%% CBQB?L@W gfrf" et i T ®ction, nigraine,
hypogl ycem a, uri{Adidycyclomyit! Hpgaeg!-3hicaibamby Binethy!pheny)- édeﬁid: sigcl erosi s,

Al zhei s dise td ay 9f, Lhe Al zheiper's type, mld

cogni tlrm}{\;e0 i npai rfrﬁéﬁ? C@%Bmhe"-e@]%@d@%@g'n%iéllgéﬁ?%t%%ﬁOlS 10 rel ated

cogni tive decline?- (3eq?4959 BhenglbN+(P-exsishaiul 1 Horvjarokd-#i-aestamidienent i a pugi | i sti ca,
Down' s syndr one, mwoar&ﬁb snéﬂwwr@@wobuiw L ?I’fa&’dta?ﬁ@ée Pi ck’s di sease,

prion di sease wth tang (f% essi ve supranuclear palsy, |ower |ateral
sclerosis, and suBYRRAN 'AS¥!1N5 &S ?@'ngﬁé}‘féé%ﬁé(|)1a§?t?’§'de’5 This invention al so
provi des a phar rrHZ;Bpl’ﬁdnglai-ylwﬁwabﬂutyDﬂ-l-byrézdl-B@@IabétQmaedl sease or condition

the treafrent of effected o ted b ring dopam ne
medi at ed ®neur ot rawgm lOB%q 1lgﬁoyéaz%esr% '(3‘{5?1& ﬁygp "ﬂlﬁfé ‘ieorrprl sing a
congpu_nd of L orm[E%ﬁ(5£Lcyclobm1ﬁw1aMI 3@fcémembwmethyl]t-p‘rea>u}i-amgtncrs1aidd di sease orI
condition and a iq acGcept-abl. er is invention also
provi des a phar rnatcgdt}t;qE +{§', ;%Jé%f’ltaf@ﬁ?# ‘5?"&9 Bénﬂ'r) 3% S€4se or condition
the treatment of AfRredlererienyeNds-tystobetd-1btpyrazot-3-y- memwyy al tering dopanine

medi at ed neurotrammmb@m 1|mpyaazawmpé {2- ﬂuefatquhmacatam@an conprising a
conmpoun tive to inhibit cdk5 and a

of formyl effe
phar rracceiz’@ tically % @é’é‘ﬁ’t’%ﬂ?"é‘y@%@ °)é°r'°b“*Yh?"épYrﬁ¥Péﬁ”tyﬁ) BFF13M4S provi des a net hod
for treating a dlmeiamlobmtyldﬁaﬂ’-pj'retzblcmyl)t-m@ 4-di@tdihehyl LiceRiniddi ch can be

effected or facily a di a ed neurotransm ssion in
a mammal , incl udlh}lgﬁﬁﬁbﬁé . %’gmr&%@)@%@a&ﬁ%ﬁn@[a@? N o the mnmmal a
cormpound of f or miN-gb-aycloputgirf Henyraaolt3-WEZ- Bk dimethpy- phamylsEcetamiglec dk5 acti vity.
Thi s i nvention alpa_go- @J&Bwtgqﬁ @r%?t%dz 2%%"%%?()?(% Fﬁl&lygagab e or condition

t he treatnment of i ch can ed or facl terl ng dopani ne

nedi at edPneur ot r PHEHFYSEPEY- 1?"rPYE?ZQ'@ %@dwdmm&m?tﬂ\omgpf&nﬂhmfﬁmldﬁonprl si ng
admi ni stering to A@aceRERwo- paemrm@wp@lomw ﬁgrpga&@.;;él{,yaee@,ﬂ,darrount effective
i

in treating said r,,condi tli nent of the invention,
t he di seasg or cdﬂf ?yalélﬁ”tﬁﬂgl qyyaégtar?g)%-(ﬁgﬂwﬁmymnweacg emidei ed or
facilitated by alZ@rdnlog- momawhemgl)-Ne(dmyxﬂcanityneﬁbpyrbzma-sl)-lacetaﬁuugn is sel ected
from Par ki nson' s ygd}S el [ B_a: sor der;

schi zoaf fecti ve CT%SS%EQJM%EI%%?H&@’H@WQ%Q ]%IQ'BE'&'% '%c)}[r?zf]cg?m'%g or the
depresside type; M- ‘i}’§'i°@ﬁ)él11Hcﬂy§?@Pltﬁeﬂ)~2 @dﬂhﬂtamélenﬂmé@ﬂmychotl ¢ disorder,
‘for exanple pSyC@Qlﬁué-ﬂM&ﬁhtmp@nﬂﬂh% cy%@@ﬂl—ﬁﬁ?r%mﬂ 00aige; COCal ne,

hal | uci nogens, inhal ants, E‘ @ encycli di ne; ‘per sona ity disorder
“of the paranoid t"ﬁ/% =cyeighitg g aquat’—sl 3('.15{')3?0 d"eq‘ﬂ%fc’ RheeYs3cRieT¥sled t ype: dr ug
addi ction, incl udi- (ﬁgcyblalmﬂymHﬁpy(aeolgs—yl)@@%&o-ﬂﬁﬂddf&meﬁﬂdpmylpéve&ﬁﬁde cocai ne

and al cohol addi 3 rcotic cocalne and
al cohol withdra ﬁtf’o%’ﬁlggeiusf eoyraS?ﬁSS Y@'(‘?é‘“ﬂﬁosﬁm@%’"e&gﬂ? Y')aa%ef BV r one;

depr essidn; a majNbts- @eipbtéﬁéHmraepisz\dJ)db(,Z% ntuorephenylpacethidapod epi sode, a
hypomani ¢ nmood epy. ig Eg,q% eatures or with
mel anchol i c featﬁ@ggbﬁﬁg%fﬁ?g f@azte rnZs uﬂ%ﬂ&%ﬁ%ﬁéc@%ﬁmc{ﬁth post partum
onset; post-stroke depression, major depressive disorder, dysthymc

di sorder, m nor depressive di sorder, prenenstrual 35 dysphori c disorder,
post - psychoti c depressive disorder of schizophrenia, a nmajor depressive

di sorder superinposed on a psychotic disorder such as del usional disorder
or SChI zophr enl a, WO 02/ 183C -22 PCT/1B01 /015-40 a bipol ar disorder, for



This invention al so provides a pharmaceutical conposition for treating a
di sease or condition the treatnent of which can be effected or facilitated
by decreaswo@2astké activity in a 5 mamal, including a hunpgg b6t
conposition conprises a conpound of formula 1 in an anmount effective in
inhibiting cdk5 activity and a pharmaceut,jically acceptable carrier. This

i nvention also provides a nethod for treating a disease or condition the
treatment of which can be effected or facilitated by decreasi ng cdk5
activity in a manmal, including a human, which nethod conprises

adm ni stering to the. HHE: Saomaund of formyla 1 in an 10 anount
effective in inhi tl)\rﬁés{g' c lgﬁa%cta?@ic‘%ty'%@@y?f%)'éo P’é)(')acﬂ?ﬂ'llfg'that t he
conpounds of f or mN-&-cycippantyl-tid-pyrazd-§-yi)-a-pheryi-aietdmide; GSK 3. The conpounds of

formula 1 theref Or2q4%ﬁler°%]9ﬁ%ﬁ?’ﬁﬁg‘g‘%&%}gﬂé'ﬁ%@éﬂ‘)%F‘Et%’ﬁ@g'i ng di seases and

conditions the treatment o ec i"l'itated by

i nhibition of GSKMNsG-apfilerReatybiH-avierotdmdi2tneemalarkyiteretamident of whi ch can be

effected or facil ir\t.(at@aothw-bnlb'yﬂakctlia@g-zl(_ﬁ,‘t-@%_ro%-&H%F}JA%gﬂ-ﬁd&r odegenerative
co

di seases and condi t'5ons. Niur odegener ative diseases an nditions are

di scussed above ahd IHEPYEZHBY OB RAINCITS-Viegeteides or exanpl e

Al zhei mer' s di seagd3-aRPanlphasON-S-attisas2H-phiapdli3ngieaamigdi sease, anyotrophic

| ateral sclerosis,_ pultinle. sclerosi stroke, cerebral ischeni a,

Al DS-rel at ed dem%t(%yédﬁggf%%@daezﬁgs5'?' PORPUASE UL Wi t h bact eri al

i nfection, nultii NEcyelohgsyidhtpyazol3rditPaeephibalbm-aiykadetyiridey, ' and spi nal cord

trauma. 2§ Ther ef ques. GEHERAM A ol a 1l gre effective in treating

neur odegenerative d(i scéases an??géll i@izr(;%se Iégega '8?‘1’ both cdk5 activity and

GSK-3 activity. OPttEFhleroobenydd-Greyclehsndiitinyregoltdsd)-dceamidernt of -whi ch can be

effected or facil 'Nt(arcgaoamhmta'yrbﬂ-wg.zgégﬁe%ommeuﬂﬁ?o%?am otic disorders and
T ooh

conditions, for eﬁggpgcg bsgp%ﬁophrenl a2 schi zophreni form di sor der;
schi zoaf fective dlradrdePP rir-Pezaiprie2dt-dipsbygmingohenvitacetgmisleor t he 25
]gepr essive type; hddﬁmg@lmaﬂyl-zi-hmzdea'-yl)-zzma-&mcﬁe{o&ﬁ%@giamﬁ@ti c disorder,
or exanpie psyc a .._anphet am ne, cannabi s, cocai ne,
hal | uci %égeng , yi nﬁglk’%m@ghl@%ﬁé%@ L%ﬁp%hé'ﬁ?ﬂ/%y Rfepdl-asstaidsnal ity di sor der
of the paranoid tHipécycdrentpetsmraold-y)-2psoioies-bipfridieyiechmned type. The
oo |1 tated by al for EronahLATArERRS Y- MV ERRMED 20 Sion. Therefore,
conpounds of 30 f BrvGyderentyr2s-pyrazalct-yi&ptaly-petemniferg such di sorders and
condi ti ons based NﬂS-byﬁl&bu@d‘ﬁ-ﬁpﬁ@zfoi-:y.y]?;y.(ﬁiﬁﬁ_lo%tﬁbxg_?ﬁé \{,j LY targulr:‘er di sorders
whi c fected &r ki '

and condjtions th reat ment of can be ef acil'itated by

i nhi bi ti%(sg GSK- 3 ﬁ'rﬁécﬁ%e@gﬁ%‘éﬁﬁ" Vs dageee-dnliamgaihaen-2ydsatamider  exanpl e a
mej or depressive ¢ffi-GovehthaernByiacetgamindxBHpyrERH3-9IPhibsHife-13coRAERNI Sidrood
epi sode, a dgép]rzﬁggije,\.{e epi sode 35 with atypical features or with melancholic
features or catatonic features, a npod epi sode with postpartum onset;

post - st roke depr e¥8arRb¥alefe irN-(Brojperidied-vieHdpysarob®yl)-adyestidey i ¢ di sor der, WO

02/ 183- 1 - 23 PCTAUS okl fodfin/AlyN0sS1RBERSSI Y Fali SRR L cch GHENSL [ Ul
ysphori g di sordey, ost-cps%/!_chpjtlc depressi ve di'sorder “of schizophrenia, a
naj or de%sr essi ve QTI%QFQ?QF v B%‘FI”MS%‘BPWOQ'&%@RSM&@”&)@-WWMSuch as

del usi onal di sor dé{5-@mapieiicroRiaestyiamin- 1H-RRa-1-3-Aj-SrdRE-1 -afbxhg anp

bi pol ar | di&g&ﬂggter.bi polar 11 disorder, and cyclothym c di sorder. e
treatment of such mbod di sorders 5 and epi sodes, for exanpl e depression,
can al so be ef f ect-i(1eayclbbutinetarzinglebideyidiaddtyd2Hrgyr-aolBay} Peaphiteicab s

neur ot r ansm gajaffite; Theref ore, conpounds of fornmula 1 are effective in

treating certain npod di sorders and nood epi sodes based on both cdkb

cactivityland GSK-"{34ErRvarhihalenr2d-realaninaldHepysazd-yirmonyi}baszatine; t r eat ment
of which can be ef-{®pt@daphthalertiiyi-béiSandYHLIVBLL I Kermaflif. mal e
fertility and spequ_?g Hg i lﬁ!%@ gisjabeﬂs rr@;l I i@t@é@%wr}g?p?ggegﬁaﬁ‘é%% 10

. tol erance; netabol €3 émﬁ’ ety 'rP’P&{)ﬁ’thl}réH%,yraﬁei1wémapeth@9@reyl@pmm;

adi pogenesi s and {Sediphynylaepigigaine2Hpyaaél-3ty)airbdyl-befamigexanpl e age-rel ated

decline in physicgal: @R85f0 : . sar nia, for exanple nuscle

at rophy and/ or CﬁLSEQ?g%@EtgP@%S%I%Hyr ﬁ’ﬁ%&ﬁ'piﬁ’gﬂ}'l?eé‘ﬁ'f“d?'i nb

i mobi 1i%Pat i on, J-(Chigi&f3-ehirse-pheing)-acetytiomin o 2H-py@nat Bof)-pospy Mo predinties ur ger y;
sepsis; spinal cord injury; hair loss, hair thinning, and balding;

i mrunodefi ci ency; and cancer. 15 Accordingly, the present invention also
provi des a pharmaceutical conposition for treating in a manmal, including a
human, a di sease or condition selected fromnale fertility and sperm
notility; diabetes nellitus; inpaired glucose tolerance; netabolic syndrone
or syndrome X; polycystic ovary syndrone; adi pogenesis and obesity;
nyogenesis and frailty, for exanple age-rel ated decline in physical

Y e o o o o o ~ - o o,



30 abdom nal ) and/or orthopedic surgery; sepsis; hair loss, hair thinning,
and bal di ng; and i mmunodefi ci ency; which conposition conprises a

phar maceumw@ad/isg4caccept abl e carrier and an anount of a conpeEyiBd1@isshor mul a
1 effective in inhibiting GSK-3. The present invention also provides a

met hod for treating in a mammal, includi a human, a di sease or condition
selected fromnmale fertility and spermnotility; diabetes 35 nellitus;

i npai red glucose tol erance; metabolic syndrone or syndrome X; polycystic
ovary syndrone; adi pogenesis and obesity; myogenesis and frailty, for
exanpl e age-rel ate cline . 02/ 183..t.1 524 / 01./01. . in

physi cal perfor rra"ﬁ%%@%&ﬁ@%e %%%%%’gﬁlgnallcéoé{af[%'r(z %afgﬁpgg'5' '%"Efyéa"};k’?%'igwfaéﬂa/ or
‘cachexi a - akyborlabwd-amitdes burns, . bed rest, linb imobilization, or ngjor
t horaci c, abdom nAhiar. 9 |6 SUE QeI S, 5., jro b QSS ir

t hi nni ng, and balr%':n?lth?rbg!rlldgﬁ% %%@%ﬁ% é;‘{):’gfﬁ%mhéﬁngf ?105 (%n%?ﬁi}g?%}

‘admi ni st er i myYkQcekytd-3/iA®ml an amount of a compound of formula 1 5
effective in treadinBlly$Rfidhe-&A869c0dciC @S- hdpRtnaidhl-yRE@RRMind) AMGYLLGN al so
provides a nethod for treating in a manmal , including a hunman, a di sease or
condi tion selEcVEFPYYIATHR e fertility and sperm notility: diabetes

me: litus; inpai red{sggqc,waxﬁ-g,_bemmeasqnaemzagp&ygﬁbwpmmo%-ywndr oge X,

pol ycystic qv rone: . adi pogenesi s and obesity; mnmyogenesis an

frailty, fornagﬁté?lr%?{%yléaé’n{%mecﬁat ed decline 10 in physical performance; acute
sarcopeni a, for exentqud-pyritinetaartmkyliocid {@+igh2Bmapbthslefiybacatyodioxt iBgyrakdh
burns, bed regieycbbih-dig@bilization, or major thoracic, abdom nal, and/or
ort hopedi c surgerr\}/; se¥pTS| s; hair loss, hair thinning, and balding; and

i mmunodef i ci ency;N-{iPdemnarbthales-20bagatylaraiso)ddryrazelylyglobuyskangemidemal  an
amount of a conpauRbhBbieh-olyPNR 2Ty RdiH OG-tMe)-3Hlpjrafd)- Bl §-bibrifR- 3. 15 The
present inventio fuh‘ﬁ]her provides a method for inhibiting GSK-3 in a
manmal , i ncl udi n&"?f'p AEM 2 Vit rreding oy -etByhyei-Reazokéni-Asetanide ng to sai d
mamal an anount XiapathalenReuRgE-@fpyfigin-a-anyi)-2i-peeiol-v-¢i-béetdréd; bi ti ng GSK- 3.

reati ngon & marip ek L R P B R e e rrom

Al zhei mer' s di sedsmphthilbut1¢biHib-(2ipyadi®o-yl-etpdl-2Hmymbzol-apifacterides| at ed
cognitive decline, el COX-11 inhibitor
together in an a%oﬁaﬁﬁmé%?gggi\lgse&icﬂgpﬂﬂg {%ﬁﬂfﬁﬁéﬁf %gf%%rta?m%d a

phar maceut i cal | y Za@eegsioxyeenyBNrb-€3-pyrigin:ZsyHetivalippiazadsd-apetavidees a net hod

for treating in @-(Gﬁimxy-pﬁéiﬁlb-ﬂlqb-fwpﬁidml&m@thyl?zﬂ?g@ﬁ%@gl}r&g{ztﬁﬁi’g@d from

Al zheingr's diseasg, mld cognitive | npairnmen [ 25
cogni tirT%f:2 decl i n%‘&meﬁwx?’r‘ﬁ??ﬁ‘g‘éf"'&[&(ﬁiP’frgg's"")ﬁﬁm"h‘?@tpérraF%‘ WEcdgndenamal a
conpound of f or me-@-rietramg-paen@iM-[642-ihrholizii-einyl)-pheyreida3tyhacaanbé;ned anount s
of the conpound of foroul a 1. and . OX- 1l Jiphibitor. are effective in
treating said di ?or}ahgt% %#ﬁé%?n‘%é‘h%%l'%tw)r%{]%ﬁ?og 'H]'?(ﬁga -1l inhibitor
can be admi ni st erZetbpbibaleme-yhiifni@ithiazol-eetindiratl-pyrarel-BylHdcetamidepar at el y.
Moreover, the COTNQ{B!-{E‘-@ePIyI-Si;SHrimHJ@yl),Jﬂk,ﬁﬂﬂaz%h?-yl%%dh'tha|eﬂ-*}'-)}?-!a&e(?£mi8ea,.” be

30 co tion o SEp

adm ni stered in a single Mposi | r arat e ‘conposi tions.

Mor eover?? a corrpc?tﬂ?ﬁh‘8?'3'?‘6'W'n"ﬂrK5ap'He'6P‘4rHéH'r%?é?iﬁ)tb)rﬁcetémida? phar maceutical | y
accept abl e salt af@anicrymeNN-E-[5i2napHtRIch.2-§-acetamiAd NiHiye-8LRd.- O

formul at ed icg&oou(gtl_%rc]e grrnr%g_euti cal conposition with one or nore

anti - depress nts y(}r anxi ol ytic conpounds for treatnent or prevention of
depr essi on and/ omrym@mpiré-8icgrbodhic AudSHSH T pphthaleh2yl-acetyEntinapnHaymeol3rdvi des a
phar maceut i Ioﬂﬁmet,i on for treating depression or anxiety in a manmal,
i ncl udi ng a human, conprising a conpound of formula 1 WO 02/ 183G -25
_PCT/ 1 B@ﬁ /01 S. fd3zfﬂﬁ*i‘°é¥TPNQ¥'l'NHét?rergttmuowﬁteﬁybwesﬂ)-thmamlrﬁ-ﬂh anmount
effective i mcéthiabi Nng depression or anxiety, and a pharnaceutically
acceptable carri %r This invention further provides a nethod for treating
. depression or anx@PNoxy-ahemNp-12-EBritfugremetyiapheybesthy Ivdkt-RyFRzRlet-Hb d

conpri ses adnstangéering to said mammal a 5 conpound of fornmula 1 and an
NK-1 receptor antzg(g-?tmth%&y-p%%-ﬁ'—{Q—[2t—&grifﬁjg%e{?ﬁgph%gﬁ)ge%yﬁ-2?If-pyrazol-3-yl}-

35 acetamide;



t he conpound of fornula 1 and the NK-1 receptor antagonist are effective in
treating depression or anxiety. The conpound of formula 1 and the NK-1
receptor avbeposict can be administered to the mammal at tBerssyiR1ddh e
and/or at different tines. Mreover, the may be adm nistered together in a
si ngl e pharmaceutical conmposition or in separate conpositions. 10 This
invention al so provides a pharmaceutical %onp05|t|on for treating
depression or anxiety in a manmal, including a hunman, conprising a conpound
of formula 1 and a SHT1D receptor antagonist together in an anmount
effective in treaéln epr.essi on or anxi et and a pharnaceutically

d
acceptable carrie TRYMHIRRr &P 1yl AR (Rde- Yﬁﬁﬂﬁtmkp%ﬁnmﬁ?%ﬂaww 2tr eat i ng
‘depr essi on opyraeoki-gl-yyclobutg)-adideammal , i ncl udi ng a human, which met hod

Fecopt or ant agont ST erlbahE R oRi R B S LR St S or
‘formul a 1 anyrazee3-gHIERbUtBEepder ant agoni st are effective in treating
antagont ot can be ey bR EROUDME Bla LB Db e BRRERLAE o o

di fferent tiREEO-l-aEPayty)-2migg andy 20 be adninistered together in a single

phar maceut i cal CcogaRddelifRBIydocdplbRORRS ls8idcOPRALL.I Ons. This invention also
provi des a phar uttcal composition for treating depression or anxiety in

a mammal , i ncl udiTRSS 8" FIMRHNAsh FP;SW'@ itrfgn &e Cbiiped R forning salisutits any aeidic ar SSRI
t oget her i n lasicaroppreseftfarct ¢ ctdmpourm sfigmliang EaRbRS of SHarmiceBibalyeicbept a

phar maceyt i ¢ C tab arri on further provi es a
net hod ]?’r(g)r t%‘et%a |t$teggo(§'p Assscif e ‘3(&'85’9'?9 hayﬂ“z‘[ﬁ]’ﬁﬁﬁc'dlpr’tt&t“ﬁ'?ﬁsﬁ nig a6idman,
whi ch net hoofurwmmcmsetsncadmsnccsmceaamgam;mcaampbxamml hyRirbesHie bdl pﬁéspfw@rrcrrul a 1
and a SSRI, n fockN§iC n

the SSRI ar eﬂgﬁ':eéht%ﬁ%ﬁ?”%oﬁdeg&%ﬂg%@g '&@gglagn g'rp @@ﬂ?’%"cfﬁ'& %%ﬁ‘b@ﬁ%d of
formul a 1 arffifrifeaciishydreiegic peid, aﬂﬁ'ﬁdﬁllcsftcéir eadiyro, potssiomnmagneaium halcisamendt | e
and/ or at 3Qitlind.f erent tinmes. Mreover, they may be adninistered together
in a si n%I e phar ceuti cal Pn*F sition or in separate pharnmaceuti cal

conposi t ions. Thi '9€ KRFRAYNES ST tefrawa 4oy hawe ogticsheantast an thergfore mAp ostur iron £ or

treating sctdlfbcthteaamnamenit: mm&mbterebnmﬁé&ﬂl dbﬁflg%réﬁbﬁgiﬁ'heqm{ dnShBIGdeR all

d of t hot | ect d
ol anapi na, THAHER, deBelehl S IR Gl G et e o

bal aperi doneve"fats@@Emmxiadtpthamixtgepthemé together in an anount effecti ve in
treating schi zophggn h tabIe carl r. WO
02/ . 183-46 - 26 b é%&f%ir}% o hﬁ‘ﬁ?‘%@g&rﬁ ?%h’p% alfatelee pYOWRCHRE: ARl A8 f or
t r eat i nd%scHientisshiodhess regitecdiindermuial 1, birtrfer tuelfanighat Ohelmanpre\atumstarmlaoe:u by

conprises ad#i amrﬁhemgn&u ta@m&aﬂnslssnamls ramfsanmém 3k the'afBil m%ssaE'rdei}
ant i psychotl C eI ect@ ?ur%m zi prasi done, ol anzapine, ri sperl done 45870,
0

sonepi pr azolngm RrH%2 nglie.  (RXPaplEs |°6Id??éppe? 1tea8 628 xtagn iIncarmeralsé pintoone,
wher ei n t he c8mpaumt$ mé dthe nowenticn ofcluﬁétesmpounﬁwﬂfgeﬁ obéru(l,ra ,J*tr@,@ﬁl t,;;g

anti psychoti Chl op /

formula 1 apgoﬁhgmgg Iﬂ@&fnb (ﬁdo i ?:M(’:cz‘fﬁ' F's g gg qu él' %E%Poatda he
same ti 8 aRbtsy Pf&ﬁertﬁhlm\&@troen@ndt phmaceumaaoameptablhapltmy shie @opburids tiedted
together in amghﬂﬁla% BhéH; epar a

phar maceut i g? rrgosr iti gﬁ?a%bﬁt({pg@%nno?gﬁm?@r%t&b%ggf)%t’%\% O?f"esar%w'tmn P& 8%%6t i cal
conposi tion @}s tan; ﬁ’t"ci"cat'ys'@?eﬂﬁgrmmmﬁéﬁéﬁ‘théﬂfeﬁwﬁmvmt!phdpmmamsledmcsease

mld cogni tintewhigpaidioa®iné isoloped saBiead ¥ aqed Sf@%bltpbr’é%gdﬁg lubéhﬂ il dhugasmel
f or mul a

including a a_co d a

acetyl chol i ngﬁsjsﬁgtlg é‘ééé”e.@ sh"bﬂl'? o?ss?“t?geng ﬁ%?gl'ﬁ o dhsarken éf'f'@ot |Cvé$°F°ﬁe~°t f€at i ng
sai d di $8r degrticiait prefertedrforstb@uease aF blyepareﬂmmnabtletemaﬁrty 1 '6¢ and MF Ssotop¥eaki ONn
“further proysd BsNC ud| a human, a 15
di sorder seFecﬁgaé@fdrggfpnmquﬁo(bogﬂFq%aé %208 tgmggr%%”g%gggrstﬂf?t a?‘r%ﬁ?'?ﬂ’é?ﬁ'@’ and
_age- rel at ed Y¥5gnp ﬁp\F@Td@lf‘B'ien@OtQWh?fﬁtPﬁ'qfemeﬂtatlmﬂptqrrme-padnalmuseﬂsrm rgait 0 sai d
manmel a commaigd FuFthéOEdBelitdtioh vatﬂ%eaﬂer&%wék%hgt %gt&aﬁ{fms Pe | ﬂ-\" c%h GRGrd

wherein the conbi ned amounts of the conpound
acetyl chol i fi et’%%"ef”r'fhlaﬁ‘fat’@?esar’%‘”&'f@ JEQ’W \BEegtan  petabalic nﬁa@'éﬁ diotiexampler . The

conpound of intreesedl ia vivo emattillfb hereﬁoﬁdydoeé‘g& rie&ﬁl‘éhﬁﬁ@%ﬁd IHBRED It Tbe GRterR in

adm ni stere orﬁé)cﬁ—@ﬁb ,Sgt l %ta ! 02 d/or at di fferent t| nmes.
Mor eover, they nay M A Sp &t ed g%e‘t%?”rl A % MG & 9l iertion ieeal
conposi t| on or in separ at e phar maceuti cal conpositions. This invention al so
provi des a pharmaceutical conposition for treating a disease or condition
sel ected from stroke, spinal cord traung, traurrati c brain injury,

mul tiinfarct denmentia, epilepsy, pain, Al zheiner's disease, and senile
derrentl a corrprl 5| ng a corrpound of for rrul a 1 25 and TPA (tissue pI asm nogen

. o o o N IR ST\ e Y



30 adm nistering to said manmal a conpound of fornula 1 and TPA, wherein

t he conbi ned anbunts of the conpound of fornmula 1 and the TPA are effective
in treatiwe 3Akskedi sease or condition. The conpound of forpg@gedodnd t he
TPA can be administered to the mamma! at the sanme tinme and/or at different
times. Moreover, they may be adm nistered together in a single

phar maceuti cal conposition or in separat'® pharmaceutical conpositions. 35
This invention al so provides a pharmaceutical conposition for treating a

di sease or condition selected fromstroke, spinal cord trauma, traumatic
brain injur multiinfarct dementia WO 02/183.1G -27 PCT/1B01 /01 yO

epi | epsy, p\é?’}?ra"AP% ReeP#red by cativing #ukthe aregedyessidisslogreip thei Sehprheseanetonivethe

.incl udi ng aEkanes, bemxmmsabmt.ag 6 QBN Ackigble isdfopidhi dbefiatteeht foP@Uidhophi |

i nhibitory fatctlorm#ﬁlg%t er .in an amount effective in treating said

di sorder,  ahd°RH ®3¢%¢al |y acceptable carrier. This invention further
<provi des a net hodhi$ orerttibrealsa ingudes campaummRdbf thd fodutdi Nng a human, a 5 di sease
or condition selected fromstroke, spinal cord trgu&ﬁ, traurrati c brain
injury, multiinfarct dementia, epilepsy, pﬁl n, i mer's di sease, and
senil e denmentia, which nethod co rls s adpini §tering to said mamal a
conpound of forrmula 1 and N F, anounts of the conpound
of formula 1 and the NIF are eff =sai d di sease or
condition. The compound of forrmula | and theRNIF can be adninistered to the
mamal at the 10 sane tine and/or aD-djfferent tines. Mreover, they may be
adm ni stered together in a single pharnaceytical conposition or in separate
phar macelt i cal conposi tions. This invention also provides a pharnmaceuti cal
conposition for wheéh Pﬂ@s% dﬂ@t&@i@@rogﬂs condition selected fromHuntington's
di sease, stroke, I raumatic brain injury, multiinfarct
denentia, epil ep':s{))gl_'nél %tar 3?@‘8’?‘; sclerosis, pain, viral induced 15
denmentia for exaarplrds Ah B@germétec«edfrdmnemml &nd 47 grai ne, hypogl ycem a, urinary
i nconti nece, bra e ltiple scl|erasi

senil e denentia %@“éqﬁg&Al% ﬁ%rm%ri o ype i v 'Bte%egﬁlets &é ﬁyﬂtBﬁsl Zr'rlﬁ;eﬁ?r%a'"

age- r el Ht edcasnghidsioferrotda 1 thﬁbareémsb@ heCﬁUTtl cobasal degeneration, denentia
pugi listica, Domefér&wnﬁlrsqne nyot oni ¢ dystrophy, N emann-Pi ck di sease,
Pick's disease, prion disease with tangles, progessive supranuclear palsy,

| oner 20 | ateral pl?ts8§?p§°'f"é?fﬂte§tlﬁ‘§QEQH‘P%'”S'E‘F%P@@Feh@t fraitpdrie &prdiengtGhe- i n a
mammal , i ncArudmérgmaAhlkrrarnaryCWdr@drlebr@pC@mp&ngle%f‘tﬁe%t[@r"tyi?sejaf BRfbcany NVDA
receptor ant agoni st ether in an anount effective in treating sai

di sorder, afd 'sﬁ?faﬂ?&g’éme[‘@él |y acceptable carrier. This invention further
provi dets a met hothis iovertiorealss p@vies a phaanma@dutical BehhpadititlDfod trBating A, diskash 5rease or
condition s S tr inal cord trauma

25 traumat I%‘Jn@?%rf%orﬁp‘h?@ %%{ﬂ% }elﬁ):gffomgt ag%mamta? 'nCRéBPI e'g‘%"f” SIRRSEIPS G ¢

| at eral scl@mpeyrg ofpfarrrwla tiin g0 amaint effeciiearipniohikitirgoabnensamgkle gravbS and duced

denenti a, nmgrrﬁéca@(.caﬂy)éa@g,ka‘ﬁ@%}r@, urinary incontinece, brain ischem a,
mul tiple scl eros_t hei ner's di sease, senile denentia of the Al zheiner's
i vy

type, mild cogn ?'?%’ﬁi"desaﬁgh?’ PRCAUEGE! EQsERoPHion for Healng Adliseasroal s
cor t i colfas adondit@ecvenpiising Abnothedreell iglowiIBi d hinhmaRincldang’ aShL&WHdE@xﬁBﬁsmméOt oni c

dyst rophy, (%ﬂlg%n%r@%mﬁ qu?n Qn gr%gl.?n?éff 'tlvektf) 6\&%“ c?@f o t&rlﬂ'@rae;? %?%iﬁg‘é‘fg

tangl es, progessive supranuclear
subacut e scicepriabilergrisanencephal i stl s whi ch net hod conprises adm nistering
to said manmal arhgsomm%da,&f f £C&EN

wherein the conbi ned anount sprome{glge@'g%o‘@%ﬁg 'n+\lg19§e%rulcg°%%t'°§%toﬁg%l%DA
recept or arfPAgBRl &t o inp F@E‘UF\V@CIPWQ? UMaNRPMPESING afiminisigriag terthecmandingli on.
The cpmoumboafpo@ﬁ of PfritM ﬁm ﬁn ameurit BﬁécNW?ﬁnﬁnﬁﬁ%@BMrmé\%I?gﬂﬂhSt can be
'admnlsteredto{hs J Fma [{u 8 PCT/I BO1 /U1
s:t0 time and/or &t drty eﬁ'sé)rﬁm"f eﬁ@é“etmrf%rd(?@?"g % $87s¢Ray cBRAtioR SPRPTISINGr ed

t oget her i rabaorgiah géllegrowtar ineec enatrine | inc@ingos inLiner) dbfnphﬂng%&ﬁ:h@&aﬁhg to the

" phar maceut i al.so i a pharmaceuti cal
conposi tion OT&?EE'Q Mﬂhg%rcin?ul%a@éah%}ré’%%ﬁg&ttwe R g)ftggktz tS‘f‘t}’om st roke,
spinal cord tr aufa, Ph@’mwt’ﬁ’ compasition prinethgd of this tnwrmbrafoctre@lngiermaeaseaw

epi | epsp, Fb%hdltlon%ﬁtbl@ﬁ@ﬂibn&nﬁ! &R 3RRth, %dd.s%%éa &&oﬁ@{m%hﬁ éguﬁ AnSRATE

i ncl udi ng ri sing a compound fornu ota33|um
channel oﬂﬁvg? BH“ ? dimentFanger. amﬁﬁ?ﬂceémaéé% R gRICinema, rf%&t‘@"r’ﬂiﬁ eggginpma

di sorder, and a pharmaceutically acceptable carrier. This invention further
provides a nethod for treating in a mammal, including a human, a di sease or
condition selected fromstroke, spinal cord trauma, traumatic brain injury,
10 mul tiinfarct denmentia, epilepsy, pain, Al zheiner's disease, and senile
denentla mhlch nethod conprlses adnlnlsterlng to sald nannal a conmpound of

o . .




25 condition. "Preventing" al so enconpasses preventing the recurrence of a
di sease or condition or of synptons associated therewith. "Abnornal cell
growt h", we$ dzaeshcherein, refers to cell growth, either malgcgdtozgo 9. as
in cancer) or benign, that is independent of normal regulatory nmechanisms
(e.g., loss of contact inhibition). Exanples of benign proliferative

di seases are psoriasis, benign prostatic 030 hypertrophy, hunman papi Homa.
virus (NPV), and restinosis. "Neurodegenerative di seases and conditions",
as used herein and unl ess otherw se indicated, refers to diseases and
condi tions h n ssoci ated therew th degenerati on of neurons. Conditions
and di sease¢ {f‘ di%f Prersh PlfL Gianyr Wl (e Ty sxarelf amall eell (iof GRReRT GSRRRNA: t o
-t hose of or djiehiladdes kvary, pamcrédsest@ndch, @b/ixRibledeprosate, hxeslﬂlh ﬁorteiarﬁtilé;ﬁﬂxse:Sueand
condi ti ons ef |I|t ted

altering doﬁglh%%%'kﬁe%@%ﬁ&o%%\ér?%ﬁ nrgﬁrs?r#] Q%Pho'J ﬁnetag gxa éesee u@ CO%%'tetl on
‘that is  WOYNPROYE3EUkepde, BSE IYBORIGE, J=gel) lvowbereal l—bztingrEd)HUphomapwntHOans
dopam nesne S i r t o

abhor ol *dopn e oty Spf YR, & SAGEE WWpRGRRS hbABbIRL im te melbo

mani f est at i dReRgBFToTPxampip eeaeendc@mmm\@wgermeﬁ etkandiass W@P@ﬁﬂaiﬂ@smdmsefs and

condi tions "prdwgeloty@at I@iﬁ(@ﬁua‘)fa Wi hofC Alasdpenylal %Bxﬁd fd?re)én;pﬁc kibrddaRlomd BY
decreasi ng cdk5 acti VI'B% ?mean a di sease or condition i's caused at
t

| east in parf@pMOgREC VDS, °fofhea°‘°1ﬁ"fr@e%[sBe’tBPeVE'oH?W‘t‘isowsfeﬁwforr ggmrles in
abnor mal cdlkbtragtbing,i ieyroblagtbma, aiidria bnﬁoa\aartnemsyrﬁ@érmn‘ﬁ SEMikGRY; ‘ieméoatciname; of

t he di sease Lriaon ffe tive t hi bi t S used
her ei n (ralgf erQ{e?sg%gﬁaaxr?ﬂ%dﬁfomafp'gam gl 0un OC(E nfr}olncith?'Q{og'Clﬂ?r C&”“teﬁ % ﬁ%ooé'ﬁzyma
cdk5 with tlsercehd.ect of decreasi ng cdk5 actl vity. 10 An armunt effective
to inhibit cdk2 oW s ound
sufficient to bi %E¢%H&$gbﬁ?sﬁmemgggé§e%r c6i {Oﬁ C% %%’E?‘g(a)%m%r ea "g"?%gkz
activity. DPEEPtedSusts dispaser ofiidorondiiany r'ﬂﬁéﬁfﬁl ?ﬁﬁ"%oﬁ'i@é@ﬁd@ymplasfﬁe feoiiatul a 1,

above, and tahewmamaermrpesly fekd-tbrShA6dN, AMRostRIcE) pQRBndE fﬁroeeaam.ns
accordl to the foll ow ngp reacti on Schemes and di scussi on. Unl ess

ot her wi s 1559775 c HPBErujRnephpts. restenoging hyRarigplic gear fammatieny igtgimatory ppyel
represents anspasmtmtsplagatgmejecnod\ smigaltmfecmoa,raddBntrotéxlcCsabctkon of the products
is acconplished o] [ es ich are

ordinary skill. %'s er &En ptOH esexa msagrp%cﬁumlalk CE{WF’S?{“ ne(?rt ?rgﬁtlngeﬁt
refers to a nswaﬁneret}wst@sﬁasm onleprsition he 2c vapoak audog adumamt engdsingviat h
starting mat.ghbéing of fd nts, nner
whi ch adver sel 5 gf erct@glfg eIﬁ an%f dﬂuﬂt‘&{eﬁi@g @E@ﬁ‘g pr odg%géjgﬁf?l?'h%h %Hggof t he
fol | owi f§ S)PH?VH‘@F‘?L@C%%&EF@H@B@ cgfieray be necessary and/or desirable to

protect sensitiveahrr lri’vembhl ‘éeogbwaes 0f) EHAymateutiche d&ﬁb@&wne%rC%é&%n%d
This may be a

of conventional ectin rou such as
t hose descri" B%radefgﬁ"efat“%\l 'iﬁaa“eﬁe CoTiitgp &R 13 U‘@m@agﬂb’é"dlnﬁ b%{jg' B$ING @r v,
John Wl ey &oSpnmd 40&kmuland ih. aWV aiddunt effective aind inRibiticg MKSV\&ﬁlBtty, Rirat @cti ve
Goups in Or Wley & Sons, Inc., 1999. Schene 1
illustrates gi’?@?ﬁ%%ﬁ&é‘éb%éﬂ%m e for preparing corrpounds of formula 1
wherei n2R3 is - ( GRisRnYention algy pOyiNRD2 metihd=) Ceatingr@ neg(oder(eBRvRUjsease or

Treat ment ofcomuitRRliHtd RfRmRtal, shd;udw thu%ﬂn&?dp\*m%ghﬂfnls%né o &he' RRIaPY | NErt
sol vent, preferably acetonitril di et n¥‘ or tetrahydrofuran, at

a reaction F@%%“QPUP@“’I’%UH@”2@‘°@tleﬁe°ﬁl’ff igrinhibiting edkgisEdity.r om about -5 C to 21
C, with a trial kyhisamentonbaseprovitiar £ rrieﬂ'lo&tfdﬁyt}eaﬁt@l élﬂel.ﬁbdegeneratlve dlsease or

di | f d, t

Scetare amacptoRdh 1 RieR 7 ol °4 utyll, . SFveBNE SR Firos B Henttpuiil Aci o
chl ori dé8 arcempeusfl of foemiila tif fap roheurnit effestivesid irasting Said diaease or condition.

' 2-cyano- 3-al kyl - §; Qﬁé’ eRboRNeR! & tﬁ&'lrgeﬂlohy{he%ht%ﬁe ePelfif & 9&%@9 o?lc%XAltfo%yanoo

35 acetate is_ethyl ano acetate Si's an decar boxyl at1 on
3 may be act®ifpls 'B?e'%%@rNjU@mPBSM?@ﬁe strpke, spinatedré Haumes treunsdicvent
preferably @I’&Wﬁhﬁﬁw Fdltifnedt d@mentlavﬁau%%otr@mc&&e}%@;&ér@/@%5wrjap|n@|3ce@

tenperature fro ref erab from about 100 C to 118 C.
Reacti on of dng'ﬂ] 3”@‘38’?'?@&0% H\QP?edsqﬂ’\?gVﬁ' ”3‘58@9 negation | aggpciated| wibRseterialn ¢ he
pr esenc@5of irdedtigrd rraigiaine, agpoglycedds,t urinaryt incopeicat, UbrainOiscHer@n raltplét sdlerésid, 0

about 150 C’Alzwgiﬁ'nreﬁs @lséagmgﬁi%taléﬁwgntia of the Alzheimer’s type, mild cognitive impairment, age-



of fromabout 70 Cto about 85 Cis preferred, affords the correspondi ng
product 4. The 5 hydrazine used may be anhydrous hydrazi ne or a hydrate
form of hywoazissas or N-al kyl hydrazine or N-acyl-hydrazingecy ﬁﬂ@_ YL RUS
hydrazi ne or an al kyl hydrazine, for exanple 4nethoxy- benzyF razine, are
preferred. Coupling of 4 with an aryl hallde or heteroaryl hallde to obtain
an internediate of formula 5, wherein R34's -(CR R'")- (a bond) can be
acconpl i shed by reaction of 4 in a 10 reaction inert solvent, preferably
toluene, at a reaction tenperature of fromabout 21 C to about 150 C
preferably at bout &00 C to about 110 C, in the presence of a palladi um
cat al yst, e’ed cogrliye Aading, <RRsisu APTEcAbRERh peensratien clementisr Pygiisticas Dawn's

{2 er2t EUt (()él dﬁyf'ld@fﬂel g‘&ﬂﬁnlcmﬁl‘cﬁgprrgérﬁérfnﬁﬂcld HigsHRE SPiBK'€ disease, prion disease with
is(dip n [

2(di cycl ohexg’ﬁ%4 gnﬁ 9 g%ﬂa"uc\ear Bﬂﬂpggvtedu‘at?@t SOBES FoSIRIPHe SERPRBaY |

and in the ppwmbaimts of the appropriate aryl halide or heteroaryl hali de

where aryd brom d LOREY! o) s or.chlgorides are

preferred. The mstﬁzs %ggr?gh 3r3b%%'d@€g prSztn% ?‘ﬂ'd%{tfronp' Oser?(?f'gs [ rea %aé P&

pal | adi um chfBettienethe fgptmant qtmhatzéarab@eﬁagteérw &C@bt@(@c&éermgldopamtee) p:adinbtadl um

or derivati }/ﬁéiurdtdaﬁérﬁi%on M@Qﬁzﬁhlﬂalgﬁélu% é‘ﬁﬂrﬁéﬁersﬂ-ﬁ@sh ag{oﬁtcpg&r{d f %inval of
t he protecti nr? fgrOlflg‘;tﬁcromS can be acconplish eaction of 5

reaction i neft 2EH EffRetive P deatingiiald dtpassphspndiien @H’I dPhatacsutiosty @QO}BM@M@ in
t he presencecapferan acid, wherein trifluoro acetic acid is preferred, at a

reactiond enper at bout about 100 C, preferably from about
65 Cto a({)out 75 té{éan(/én? A0 oé{%e%vﬂé’ FMre c?'éBWB%séﬁF§°rd’eBH}9cF dPRPSROT s as
defi ned aboveontlition ibe ﬂrpdmnntspf whvch cambe effetted Go taplitated bngaltéhnb@oyan@rhéimbblﬁéa’ |
derivatives r 5 ?ﬁ‘ﬂﬁr' [ 5

acconpl i shed'%];&r?gsggﬁdgr{ﬁa% 'ﬁ&“ﬂj 'b%?la%i %%r? lsngé%\}:gwpodng %fogp 'Q%Wn

met hyl ene chfoFTyet efisgtive & inkibit Qdéﬁ ﬁ%@fﬂt&ﬂﬂ@ﬂeahpa"mccmtmlmgdrrmt her, in the
presence of an acy I'ﬁ's iBVENB6H 4k [%\ﬂesg)n(%)f&%atu%cé'ﬂs gg@&%ﬁﬁﬁ%n){&treﬁwe&z) R4

R4( CH2) n&( an_activated carboxylic acid derivative

wher ei n Wi”é?@ RS be ﬁgecﬁtqrml'f% RYr3489 dereming meriateg newetinemissiom inaani ne
base, such asammalelhhydlngﬁﬁmmﬁEnOdionfbrnbnﬁ@ermﬂb’tbm{d’w kneaRaritRal aWBRP&ING of formula

tripropyl ph t hyl am ne are a preferred
conbi nat i Onoﬁ.RQRQ}nSU,ﬁgg%g urénhoﬁ'n?? %Eﬂt -78 C to about 40 C. The

activated car boxyTﬂl&:m\ee@llQi\ alisor firoviciels Renethad fduereamwgrmadlsedse‘ dr @omdithor ttfé&febﬁ%)‘nl ic
acid and knaynRel orted coupling
agents oy cou fﬂy i nghggééﬁf%tegﬁ%ma&d}g%?ﬂ@t ﬁérx' ai eé'algﬁtgﬁ%r%ﬁ”s'@ﬁg%lﬁ“ﬁ ni de,
car bony!2%i i H¥BE3 dneiding 3 Wwwym@ﬂwlmstawwdmemmmal kgbmpduho pirbamurat e,

bi s( 2- 0x0- 3-10K aZ ambeit foécllmﬁﬁgﬁinﬁ'séid aéeéég |opédn9ﬁon

benzotri azol - 1- yI oxgg tﬁ@ﬁq‘ Bfé am no) honi um hexaf | uor ophosphat e, or
any WD 02/1836 "ZYFT'OBt F'%%F@t?@?’éﬁ'f@arﬂtﬁ frqareqny piuwhich

reagents. Reap\beleffeéted hefaphteltee(btyldngmgrdw@n@él nfediatey rtaeroasrcsmmloh 1 6dedid

reaction 6 i e ent th | oride or
sol vent s F;‘I;Bg]?%afrr@@s@%‘s%%e%%ééémz%@lr Ce Su?'zozgﬁregtonargesﬂ%? éi[‘}HZQF ?Cf"f%?%deé'cetl c
aci d i s 3r ef @r pamplef the delusianabiype en‘;b\erct@pmsava‘ typen delusiabal ABofdet; Guissiande- 100

bt i ned - whar i PRRROMS dSoul (& ERille RayeReds Bl dedl, "B R® b ove
f or corrpound’gmz?lf"sf AN fatucinagsns, 'ﬁ'éﬁ'?% PRicids, 1o phanicyrlidiag; parsorality lisotdeeeft ed

with a base thswdmoaﬂy;id béﬁsdﬂjéh@@lsﬂr%er &'thé&ﬁ&&@ﬂp@té}b@ QdH.thn if)iGi 'rc](i'j% or
26Iut|d|nq or of or mat e R
n ing

(di i sopr opyl ef’hyfJ Oﬁ'é' %'H’ 'H?rﬁm"@rc%@P%?'HQ?'?V%'ﬁ?PGPQS‘f Buauithdrawal.d
preferr &8 10atsolithi ergeinendndf moohah widwpEeaat wsesmoubmptiﬁvecdtserd&bov&urél@sc to

'affordacoqpmmﬁe t [ i s def i ned
above for ¢ oundgéeggg?‘%r{r] aef,-g]?,fi dg;kg va%p?sofe\é ha nPo?rerB'f‘?‘ﬁﬁwﬁq 88'6° rémthis
_internedi at NiSeMeRchErispeRs :deniessive iepiseie Witheatypical featupescon with mélareholic
sol vent, Wheé@lf@s dﬂ‘%hﬂé%@ﬁ@ttﬁéﬂ 8imode efSodB With Bbéf@é?&m' ansét! ﬁofsfét(o%j%ep'r&ts&)ne

I's

presence of ntrifluoro acetic acid

reaction t errpé"lr a‘{éﬂfeés't’er gﬁ?rg%tﬂyﬂﬁﬁmﬁﬁ“s@' dep ’BBBFUFGF’I%"@ dispraer, ewrammstmalom
about 635C upsphbriudiscrder Gostheyshotit Hepretsiva d(‘safdblatﬁfeécﬁiz&fﬂmﬁ%ua%a% dbg

wh R3 d bove  f S
1 Subsequent eFEAPRERIIRY o abRudtE Bl S PR BH up L ST OO PRI h

precedi ng paragraph with a primary or secondary amne in a solvent such as
di oxane, 20 dinethylformam de, or acetonitrile, where a 1.1 m xture of

di oxane: dinmethylformam de is preferred) at a tenperature between about 40
C and about 90 C, where about 70 Cis preferred, affords the correspondi ng
urea product of forrrula 1 where R3 |s - O)NR9 and R |s as defined above

. o rc ~ Y rc



RC ~ROEKE 3R ~~~ NHC-32 Schene 1 2 PCT/1B01/0O1S40 3a 4 /Prot NN
R~~~/ NERS Ra 5 HH~ NNERs Ra ~'~~~~ NR la HProt NN~ R ~ ~ ERs Ra
NHG6 H\WoVbisssws ~ ~ Rs Ra N 1b H5 10 Schenme 2 illustrat®gsyaigisiser nati ve
nmet hod suitable for preparing conpounds of fornula 1. The nethod depicted
in Schene 2 is preferred when R4 is an el ectron deficient aryl noiety, such
as 4-nitrophenyl, or an el ectron defici &tt heteroaryl noiety. Reaction of a
ketone having the general structure of 8, wherein Rl and R2 are as defined
above for conpounds of for mula 1, in a reaction inert solvent, wherein
tetrahydrofurgn or%%{ﬁ ether are preferred as sol vents at a reaction

t enper at ur e & PBAFE inaC“p{e bipgizs |t disspres, bingjat lledisaseiss. eyclowmis disorggric ¢ o
-about - 65 C,ankinty} dtentoneefutead D}fpeaacb&!ﬁensorﬂemaﬁm&t@naiﬁlld"tehsbﬁise bei ng

referred, and al e r ssenc f_an i h| ocC a t he, gener al
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bou C to about
of froma o wal;lc'h can be effected or facnlltaied by decreasing cdk5 actlwty |n a mammal, including a

human, which method comprises administering to the mammal a compound of formula 1 in an
10  amount effective in inhibiting cdk5 activity.

We have also found that the compounds of formula 1 have activity in inhibiting GSK-
3. The compounds of formula 1 therefore can be expected to be useful in treating diseases
and conditions the treatment of which can be effected or facilitated by inhibition of GSK-3.
Diseases and conditions the treatment of which can be effected or facilitated by inhibiting

15 GSK-3 include neurodegenerative diseases and conditions. Neurodegenerative diseases and
conditions are discussed above and include, but are not limited to, for example Alzheimer's
disease, Parkinson’s disease, Huntington's disease, amyotrophic lateral sclerosis, multiple
sclerosis, stroke, cerebral ischemia, AlDS-related dementia, neurodegeneration associated
with bacterial infection, multiinfarct dementia, traumatic brain injury, and spinal cord trauma.

20  Therefore, compounds of formula 1 are effective in treating neurodegenerative diseases and
conditions based on both cdk$ activity and GSK-3 activity.

Other diseases and conditions the treatment of which can be effected or facilitated by
inhibiting GSK-3 include psychotic disorders and conditions, for example schizophrenia,
schizophreniform disorder; schizoaffective disorder, for example of the delusional type or the

25 depressive type; delusional disorder; substance-induced psychotic disorder, for example
psychosis induced by alcohol, amphetamine, cannabis, cocaine, hallucinogens, inhalants,
opioids, or phencyciidine; personality disorder of the paranoid type; and personality disorder
of the schizoid type. The treatment of such diseases and conditions can also be effected or
facilitated by altering dopamine mediated neurotransmission. Therefore, compounds of

30 formula 1 are effective in treating such disorders and conditions based on both cdk5 activity
and GSK-3 activity.

Other disorders and conditions the treatment of which can be effected or facilitated by
inhibiting GSK-3 include mood disorders and mood episodes, for example a major depressive
episode, a manic or mixed mood episode, a hypomanic mood episode, a depressive episode

35  with atypical features or with melancholic features or catatonic features, a mood episode with

postpartum onset; post-stroke depression, major depressive disorder, dysthymic disorder,
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The present invention also provides a method for treating in a mammal, including a
human, a disease or condition selected from male fertility and sperm motility; diabetes
35  mellitus; impaired glucose tolerance; metabolic syndrome or syndrome X; polycystic ovary

syndrome; adipogenesis and obesity; myogenesis and frailty, for example age-related decline
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15 The present invention further provides a method for inhibiting GSK-3 in a mammal,
including a human, which method comprises administering to said mammal an amount of a
compound of formula 1 effective in inhibiting GSK-3.

The present invention further provides a pharmaceutical composition for treating in a
mammal, including a human, a disorder selected from Alzheimer's disease, mild cognitive

20 impairment, and age-related cognitive decline comprising a compound of formula 1 and a
COX-ll inhibitor together in an amount effective in treating said disorder, and a
pharmaceutically acceptable carrier.

This invention also provides a method for treating in a mammal, including a human, a
disorder selected from Alzheimer's disease, mild cognitive impariment, and age-related

25 éognitive decline which method comprises administering to said mammal a compound of
formula 1 and a COX-Hf inhibitor, wherein the combined amounts of the compound of formula 1
and the COX-Il inhibitor are effective in treating said disorder. The compound of formula 1 and
the COX-II inhibitor can be administered to the mammal at the same time and/or separately.
Moreover, the compound of formula 1 and the COX-Il inhibitor can be administered in a single

30  composition or in separate compositions.

Moreover, a compound of formula 1 of the invention, or a pharmaceutically acceptable
salt of a compound of formula 1, can be administered or formulated into a pharmaceutical
composition with one or more anti-depressants or anxiolytic compounds for treatment or
prevention of depression and/or anxiety.

35 Accordingly, this invention also provides a pharmaceutical composition for treating

depression or anxiety in a mammal, including a human, comprising a compound of formula 1
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schizophrenia. The compound of formula 1 and the antipsychotic can be administered to the
mammal at the same time and/or at different times. Moreover, they may be administered
together in a single pharmaceutical composition or in separate pharmaceutical compositions.

This invention also provides a pharmaceutical composition for treating a disorder

10 selected from Alzheimer's disease, mild cognitive impairment, and age-related cognitive
decline in @ mammal, including a human, comprising a compound of formula 1 and an
acetylcholinesterase inhibitor together in an amount effective in treating said disorder, and a
pharmaceutically acceptable carrier.

This invention further provides a method for treating in a mammal, including a human, a

15 disorder selected from Alzheimer's disease, mild cognitive impairment, and age-related cognitive
decline, which method comprises administering to said mammal a compound of formula 1 and
an acetylcholinesterase inhibitor, wherein the combined amounts of the compound of formula 1
and the acetyicholinesterase inhibitor are effective in treating said disorder. The compound of
formula 1 and the acetylcholinesterase inhibitor can be administered to the mammal at the same

20  time and/or at different times. Moreover, they may be administered together in a single
pharmaceutical composition or in separate pharmaceutical compositions.

This invention also provides a pharmaceutical composition for treating a disease or
condition selected from stroke, spinal cord trauma, traumatic brain injury, multiinfarct dementia,
epilepsy, pain, Alzheimer's disease, and senile dementia comprising a compound of formula 1

25  and TPA (tissue plasminogen activator, for example ACTIVASE) together in an amount effective
in treating said disorder, and a pharmaceutically acceptable carrier.

This invention further provides a method for treating in @ mammal, including a human, a
disease or condition selected from stroke, spinal cord trauma, traumatic brain injury, multiinfarct
dementia, epilepsy, pain, Alzheimer's disease, and senile dementia, which method comprises

30  administering to said mammal a compound of formula 1 and TPA, wherein the combined
amounts of the compound of formula 1 and the TPA are effective in treating said disease or
condition. The compound of formula 1 and the TPA can be administered to the mammal at the
same time and/or at different times. Moreover, they may be administered together in a single
pharmaceutical corﬁposition or in separate pharmaceutical compositions.

35 This invention also provides a pharmaceutical composition for treating a disease or

condition selected from stroke, spinal cord trauma, traumatic brain injury, multiinfarct dementia,
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condition or symptoms associated therewith prior to affliction with said disease or condition.

Such prevention or reduction prior to affliction refers to administration of the compound of the
invention to a subject that is not at the time of administration afflicted with the disease or

25  condition. “Preventing” also encompasses preventing the recurrence of a disease or condition
or of symptoms associated therewith.

“Abnormal cell growth”, as used herein, refers to cell growth, either malignant (e.g. as
in cancer) or benign, that is independent of normal regulatory mechanisms (e.g., loss of
contact inhibition). Examples of benign proliferative diseases are psoriasis, benign prostatic

30  hyperirophy, human papilloma virus (HPV), and restinosis.

“Neurodegenerative diseases and conditions”, as used herein and unless otherwise

indicated, refers to diseases and conditions having associated therewith degeneration of

neurons. Conditions and diseases that are neurodegenerative in nature are generally known to
those of ordinary skill in the art.

35 References herein to diseases and conditions “the treatment of which can be effected or

facilitated by altering dopamine mediated neurotransmission” mean a disease or condition that is
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During any of the following synthetic sequences it may be necessary and/or desirable
to protect sensitive or reactive groups on any of the molecules concerned. This may be
achieved by means of conventional protecting groups, such as those described in T. W.
Greene, Protective Groups in Organic Chemistry, John Wiley & Sons, 1981; and T. W.

25  Greene and P. G. M. Wuts, Protective Groups in Organic Chemistry, John Wiley & Sons,
Inc., 1999.

Scheme 1 illustrates general methods suitable for preparing compounds of formula 1
wherein R® is ~(CRR"),-, ~C(=O)NR’-, -C(=0)O-, or -C(=O)(CR"R"),-. Treatment of a
solution of slurry of magnesium chioride in a reaction inert solvent, preferably acetonitrile,

30 diethyl ether, or tetrahydrofuran, at a reaction témperature from ~20 °C to 40 °C, preferably
from about -5 °C to 21 °C, with a trialkkyl amine base, where triethyl amine or
diisopropylethylamine are preferred, in the presence of an alky! cyano acetate and in the
presence of an acid halide of formula 2, wherein acid chiorides are preferred, affords
intermediate 3a, a 2-cyano-3-alkyl-3-oxo-propionic acid alkyl ester. A preferred alkyl cyano

35 acetate is ethyl cyano acetate. Hydrolysis and decarboxylation of 3a to 3 may be

accomplished by exposing 3a to water in a reaction inert solvent, preferably dimethylsulfoxide,
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of said conpounds. O her anti-angi ogenesi’s agents, including other COX-1I
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Application No. 60/117,341, filed January 27, 1999, and in United States
Provi si onal Application No. 601117,346, filed January 27, 1999, both of
whi ch arewioneagperated in their entireties herein by refeneﬂmaoymha)erbBZ
receptor inhibitor conpounds and substance described in the 25
af orenenti oned PCT applications, U.S. paggnts, and U.S. provisional
applications, as well as other conpounds¥and substances that inhibit the
erbB2 receptor, can be used with a conpound of forrmula 1, in accordance
with the present invention. A conmpound of fornmula 1, can also be used with
ot her agents useful in treating abnormal qell gromth or cancer, including,
but not limted to, agents capable of en %anC|ng 30 antitunor i mmune
‘responses, such~as CTLA4, (cytotoxic |ynphocite antlgen‘g&,qntlbodles and
| ocki ng CTL and anti-prolif $'i ve agents such

ot her agents capabl e of
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her CTLA4
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al so be adqginistered in a

a mamal in onbination with
ring radiation therapy are known

is incorporated2by reference’in its entirety, ho yer
anti bodi es 35 can be useda n the present invention.
PCT/ 1B01/ 015: 40 The conpounds of fornmula 1 c
met hod for inhibiting abnormal cell growth
radi ati on therapy. Techniques for adm nis
in the art, and these techni ques can be tdsed in the conbi nat\on therapy
descri bed herein. The adm nistration the conpound of the ixivention in 5
this conbination therapy can be detegg ned as descri bed herein. /g%ﬂpounds
of fornmula 1 can also be adnlnlsteyed in conmbination with aN - |

inhibitor for treating Al zhei di sease, mld cognitivel [ MeJR,_ROr
age-rel ated cognitive decllne S/e |f|$%exanples of COXR blNors
useful in this aspect of t R& nt rQe & provi ded above, wh I &l ﬁ use of a
COX-1l inhibitor in conblnatlon wit hja conpound of fornmula 101 for
treatment of abnormal cell growtlh i sHdedcribed. The effective|anount of a
COX-11 inhibitor in conbinationwth a conpound of formula 1 ¢an generally
be determ ned by a person of ordinary skill. A proposed effectiive daily
dose range for a COX-1l inhibitdr in conbination with a ¢ogpodnd of fornula
1 is fromabout 0.1 to abdut 25 ng/ kg body wei ght. The dallywetﬁectlve
anount of the conpound of a 1 generally wll be betme n ouéf§F$$01
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i nhi bitor and/or the ano of Ahe gemound of formula R in the cbnblnatlon
may be | ess than woul d Be retidi rad-on an individual basis to tachittve the
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The subject invention also provides conmbining a conpound of fornula 1 with
a S5HT1D receptor antagoni st for treatnment of depression or anxiety. A 5HT1D
recept or {f@aeRIsSt, as recited herein, is a substance thgl-g Bg@ﬁ@d zes the
5HT1D subtype of serotonin receptor. Any 15 such substance can be used in

t he present invention as described above in conbination with a conmpound of
formula 1. Substances having 5HT1D recep%%r ant agoni zing activity can be
determ ned by those of ordinary skill in the art. For exanple, 5HT1D
receptor antagonists are described in WO 98114433 (International

Publication Date April 9) 1998); WD 97136867 (International Publication
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WO 02/183:46 -52 PCTII1B01/015-LO i nstances, the amount of the antipsychotic
and/ or the anount of the conpound of fornula 1 in the conbination may be

| ess t hanwwpes/dsdse required on an individual basis to achigwedyhgissanre
desired effect in treating depression or anxiety. It is furthernore to be
understood that the present invention al so enconpasses conbi ni ng a conpound
of formula 1 with antipsychotic or 5 doﬁ%ﬁinergic ot her than those in the
af orenentioned list. A proposed anmount for sonepiprazole in the
above-descri bed conbination with a conpound of fornmula 1, is from about

0. 005 to abqut 50 body wei ght of the patient per da A proposed
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‘about 100 ngy/ kg Uiﬁdrgpvatecpfgm ppmctltmy;rouns\ anm@ose@l mnwanmapbefdce@ﬁmmm;i n
such comt Nakidibh ns b HeRWbwuChi Wndhn FHBAYEnclorforilBlok fo BASLA: WSl PRY daY-
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about 2 g/ KEP HEERNCRE] Fhacidyerefariy iflvopsy @ﬁ@@%w ah®[aectiopftemperag® fiom aboguch
conbi nat i on doscfts %u@%"t Qre%bﬁﬁr#ab%g%ucaégbmﬁ(Q lpo éfid Yf@'cgnéspgﬁdg\ngday

preferably from about 05 to about 100 ng/kg b wei ght

pr oposed arrr?Gﬁ‘PO%‘F’SPﬁfgrﬁé‘HHfPﬁéxﬁ”?P'%lfcﬁs @%’Fﬁﬂ%’hﬁ"@ﬁ'ﬁ% from about 0.05 to
about 50 ng/ kg body wei ght per day. A proposed anount of ol anzapi ne in such
conbination is from about 0.0005 to about 0.6 ng/ kg body wei ght per day. A
proposed amount of ziprasidone in such conbination is fromabout 0.05 to
about 10 ng/ kg body wei ght per day. In sonme 20 instances for each of the

af orenenti oned conbi nati ons, however, the anount of each specific
ingredient in the conbination may be | ess than would be required on an

i ndi vi dual basis to achieve the sane desired effect in treating a psychotic
condition. This invention also provides a pharmaceutical conposition and
met hod for treating Al zheinmer's disease, mld cognitive inpairnent, or
age-rel ated cognitive decline conprising a 25 conpound of formula 1 and an
acetyl cholinesterase inhibitor. Acetylcholinesterase inhibitors are known
in the art, and any such acetyl cholinesterase inhibitor can be used in the
abovedescri bed pharmaceuti cal conposition or nethod. Exanpl es of

acetyl cholinesterase inhibitors that can be used in this invention are

ARI CEPT (donepezil; U S. Patent 4,895,841 ); EXELON (rivastigm ne

((S)-[ N-ethyl-3-[1-(di met hyl am no) et hyl ] phenyl carbamate}; U. S. Patent 30
5,603,176 and U.S. Patent 4,948,807); netrifonate
((2,2,2-trichloro-1-hydroxyet hyl)phosphoni c acid di nethyl ester; U S

Patent 2,701,225 and U. S. Patent 4,950,658); galantam ne (U S. Patent

4,663, 318); physostigm ne (Forest, USA); tacrine

(1, 2,3,4-tetrahydro-9-acridinamne; V U S. Patent 4,816, 456); huperzine A
(5R-(5a,9p, 11E)) - 5-am no- 11- et hyl i dene-5, 6, 9, 10t et rahydr o- 7- met hyl -5, 9- net h
aneocycl oocta(b) pyridin-2-(1 H-one); and icopezil (5, 7-dihydro-335

(2-(1- (phenyl net hyl ) - 4-pi peridinyl)ethyl)-6H pyrrol o(3,2-f)-1, 2-benzi soxazo
| - 6-one; U. S. Patent WD 02/ 183: 4G -53 PCT/1B01/015-t0 5, 750, 542 and WD
921 17475). The patents and patent applications recited above in this

par agraph are herein incorporated by reference in their entireties. The
effective amount of an acetyl cholinesterase inhibitor in conbination with a
conpound of forrmula 1 can generally be determ ned by a person of ordinary
skill. A proposed 5 effective daily dose range for an acetyl choli nesterase
inhibitor in conmbination with a conpound of formula 1 is fromabout 0.01 to
"about 10 ng/ kg body weight. The effective daily amount of the conpound of
formula 1 generally wll be between about 0.0001 to about 10 ng/ kg body
~weight. In sonme instances the amount of acetyl cholinesterase inhibitor

and/ or the anount of the conpound of formula 1 in the conbination may be

| ess than would be required on an individual 10 basis to achieve the same
desired effect in treating Al zheiner's disease, mld cognitive inpairnent)
or age-related cognitive decline. The present invention also provides for
conmbi ning a conpound of fornmula 1 with neuroprotectants, for exanple NVDA
receptor antagonists, for treatnment of Huntington's disease, stroke, spinal
cord trauma, traumatic brain injury, nmultiinfarct denentia, epilepsy,



15 anmyotrophic lateral sclerosis, pain, viral induced denentia for exanple
Al DS i nduced denentia, mgraine, hypoglycema, urinary incontinece, brain

i schem a, wauafiidse sclerosis, Al zheiner's disease, senile @amothae’ the
Al zheinmer's type, mld cognitive inpairment, agerelated cognitive decline,
enesi s, corticobasal degeneration, denentia pugilistica, Down's syndrone,
myot oni ¢ dystrophy, N emann-Pick di seas&® Pick's di sease, prion disease

wi th 20 tangl es, progessive supranucl ear palsy, |ower |lateral sclerosis, or
subacut e scl erosi ng panencephal i stis. Exanples of NVDA receptor antagonists
that can be used ip.the present invention include

(1S,28)-1-(4-hydr6§§$ﬁ@ | ) -2- (4- hydr oxy-4- phenyl pi peridin-1-yl)-1propanol
-(U.S. Patent 5,272,360), eliprodil (U S. Patent 4,690,9 ), and gavest enel
(U S. Patent 5,373,[018). O her NVDA receptor antagofpi stsf| which can al so be
used in the pres S invention, gre described in S. tept__RY 3T3, 018;
‘U.S. Patent 4,69 ,931;2UﬂS.EﬂaNenﬂ?ﬁTﬂ#2;46@+>LhS. Patlent %185, 343; U.S.
Pat ent 5, 356, 905; SR patent 5,744, 483; WD 971 23216; WO 9Wl 23215; WO

971 23214; WD 961 37222; WD 961 0608I; WD 97| 23458; 97'32581; WD 981 18793;
WD 97123202; and U.S. Serial No. 081292,651 (filed/August 18 1994). The

af orenenti oned patents and patent applications arg each \hereby incorporated
by 30 reference in their entireties. The effectiye daily\anount of the
conpound of forrmula 1 in the conmbination with NVDA r ecept or ant agoni st
generally will be between about 0.0001 to abou¢ 10 ng/ kg body N wei ght. The
anount of the NVDA receptor antagonist contegp|ated for use in combination
with a conpound of fornmula 1 for treatngnt-of ‘any of the aforenentioned

di sorders, for 35 exanple Al zheiner's sease, is generally within the
range of from about 0.02 ng/kg/day _to 10 ryRKg/ day wever, in sone
i nstances, the anmount of the N -ant agolfif st %nd/or WO DR-ER3- 46 - 54

PCT/ 1B01/ 015-~0 the anount of the cqggougd ofHfornul a 1agggé?§kconhgp¢gion
i

may be | ess than would be required . on an individual b achi eve t he
sane desired effect in treating said di orders. The subfect jnvéntion al so
provi des for conbining a conpound of fgrnmula 1 with L certaiff stbstances
capable of treating a stroke or traungtic brain injury, such as TPA, N F,
or 5 potassium channel nodul ators, for exanple BVM5-204352. Such 1a

conbi nations are useful for treatin§ negrgdegenerative disorders such as
stroke, spins! cord trauma, traungtipg-Drain injury, multiinfarct denentia,
epi | epsy, pain, Al zheiner's disedge, \and seﬁgle denmentia, for exanple. For
the above-described combi nation e Les a d‘Bharnaceutical conpositions,
the 10 effective anpunts of Rffe co oundwof the invention and of the other
agent can generally be deterni pgd W thoSe of ordinary skill in the art,
based on the effective anmobunts for the conpounds described herein and those
known or described for the other age§t known in the art, for exanple the

amounts described in the above-recité¢d patents and patent application

i ncorporated herein. The fornul ati on¥ and routes of adm nistration for such
therapi es and 15 conpositions can be basgg,on the information described
herein for conpositions and therapjesg, conprising a conpound of the
invention as the sole active agent/an on information provided for the

ot her agent in conbination therewNh. spe Bff%‘conpound of fornmula 1 can
be determ ned to inhibit dﬂRﬁ&RédkS,/ér Rfs usi ng bi ol ogi cal assays known
to those of ordinary skill in thg are, for exanple tRe assays 20 described
bel ow. The specific activity of ‘a conpound of ormuld 1 for inhibition of
cdk5 or cdk2 can, for exanple, be ascertaiped by nea the foll ow ng
assays using materials avail able to|those 0Of eMNdj || ingthe _art:
"Enzyme activities can be assayed as|the incarporation [ 33%Y frofh t he
gama 25 phosphate of [33P] ATP (Anmeysham c&t. AH 9968) Anto

bi oti nyl at ed pepti de substrate PKTPKKAKKL. | ssay, reactions are
“carried out in a buffer containipg SQHWPTr' Cl, pH 8.0; 10t&v MyC 2, 0.1 nM
Na3V04, and 1 nM DTT. The fi nal ion of ATP is about 0.5uM (fina
specific radioactivity of 4uG Lanol and, Rhex*f i nal concentration of
substrate 0. 75uM R gdd'a;n;N,-RI ni t M t he addi tion of either cdk5 and
activator protein p25 or cdk2 30 gnd agjivator cyclin E, may be carried out
at roomtenperature for aboufl060 m nutes. Reactions are stopped by addition
of 0.6 volune of buffer containing (final concentrations): 2.5nM EDTA,

0. 05%riton-X 100, 100uM ATP, and 1.25 ng/m streptavidin coated SPA V
beads (Amersham cat. no. RPNQ0O07). Radioactivity associated with the beads
is quantified by scintillation counting. 35 The specific activity of a
conmpound of forrmula 1 for inhibition of GSK-3 can be determ ned in both

N B r N 1 N B . 1 S o T e Y 1 I o I T L T




-55 PCT/1BOL/015: 10 for exanple, WD 991 65897). A cell-free assay can be
carried out in general by incubating GSK-3 with a peptide substrate,

r adi ol abeMado2ABRI6 such as, for exanple, y33P- or y3z-P- ATRcBilopmg | abl e
from Anersham Arlington Heights, Illinois), magnesiumions, and the
conpound to be assayed. The miXxture is |ﬁ§ubat ed for a peri od of time to
all ow i ncor poration5of radiol abel d phosphate into the peptide substrate by
GSK-3 activity. The reaction m xture i swashed to renove unreacted

radi ol abel ed ATP, typically after first transferring all or a portionof the
enzyme reaction t hat co s .a_uniformanount of a

li gand that i scag%% °e eof'hlﬁsir%gf ﬁ@alfeéna?}ﬁe mf)gf)(fl?”glgb'%t?bglerpé?péra“?‘h%f SOMBAIYS of
-33P or 3zP réfrerimuiary The reetbdd ilvstratad tneSchwas Riisngefesed ween RuUsstbsfitied wite R®

det er mi ne t hg,amERAURm o,thrRadr,\gﬂr Q@I& g@;@,&@aow I5at ﬁgys ?\lgﬂl?ﬁ

peptide substrate. 1nh |b|t|on I areductr relatt
‘acontrol, i nCERR} 15T )Y a#ndof &)Nfgﬁﬁr (ﬂeéb'@lgeel Sphmemﬁa@ectngtao orgepoljfrewn i de

substrat e AkseXgBRIBAf n-ButsUitiah)] SecBatsr ﬁthlﬂﬁpbﬁéﬂ?l hsthrﬁt Brafe‘?t bfu%NA?ﬁEmagg gy is

the SGSG |inked CREB pepti desequence derived fromt
protein, des®©rFigRPMPEralkER gomabos|-116 R pbogt Q%Weﬁﬁefefmti?gwt4w°qm@9m}t-

Purified GSK4€3°d fra réébtr@ﬁ han saﬁéﬁt eEﬁHcraﬁ%@myﬁmfupﬁr d?gre rln.gﬂlaﬁiﬁ fh%g}cfggrue%
transfected with a GSK- 3~ ression plasm escri
exanpl eSt anb%‘ry'f@f"eeqrefsrab'y aeatpr'@rﬂ am 'altfe?g%re%nqea@f@neete( ﬂzbtysformmmggwi@ee@?

Wang, et aI R’ raaﬂ&ﬂa@éﬂdvéandﬁRs rala prcﬁéc@edld%ﬁfo[égﬁ' @beeficaiy ath@I br 2BEL bSkd (€S
her ei n refer ‘f@@nm her ?g GSK- assa%ﬁa| simlar to the one

descri be i nast% 8 'é?)sa s e FMeots PR APMROURE 19 JereHBs tar e
assayed as tPrecdssiompirocampoond wmh theﬂﬂ}'rulé 13b 4 ganvan PRiTsPBE &dreule fi d o3 BFhaAd P
(Amersham c 3 nt bhRYyl £ esubst te PKTPKKAKKL.
React i ons arfaet ve’%ér}grReﬁ%t%gmveg b f‘?’gg Ii{i}‘htc’gr ﬁbgﬂg a@ St & B?—Lfé‘d(?f 10mM
MyC 2, 0.1 nfIMVhsan be@ccomplshed Bs depesibed inathe @emrettmr@ttsct)em@ﬂ ATTRE issa

0. 5p|\/( final seeabdbo maély, Qﬁﬁ\ﬁéré(dntdf s&B(h Bitd B, caME cbindibidhat the

concentr tron of substrate is 0. eactions, Initiated be the addition
of enzyn¥, A BLPPP OfG'EﬁprafteCtF‘@@Fﬁ”P@ﬁ‘ﬁéﬁ‘ea‘tV[ﬁZ@ef‘t?PQﬁbout 2560 ni nut es.

Reactions are st opattidyy, atdainingrof ofa énbheViedatbiewit! a patd, %cﬁggtt@tﬁ}laﬂﬂwe
(final concentr at 9driton-X 100, 100M ATP, and 1,25

my/m streptavidl pﬁ@%&?@ﬁ’eSPﬁyr @ﬁds(’r(Aé')répJgﬂ%\% &a¢ . aNo"h"’FSﬁN@ 7§/C(=0)OR!

Radi oact i vi t(giisasropdétiatiacinevancaryine heeadsy shigofamiatdsi a6l a pyefertadriombinaiohPas
counting. Al l oIo'n I§ an | C5

i nhi biting pdeegérrbgglg%ivhtlgért% F gét?‘@gog%!’g’%’ﬁg‘fﬁa? ?’ f#%dggesgtxﬁ-é bé‘ﬂf a1 when
assayed 40%r Rdk® qqfiﬁﬁf’rﬁbPVQ)ﬁ’fmﬂmsr@fomwlﬁé pr ecedi ng assay. Sever al of t he
title conpounds céuba&@emorréammﬁxmb@% werﬁeeaﬁgxb%gr o ﬁ*& e ption

usi ng an assay such as that descri above ad an O for

i nhi bi tion of rg(agu?ﬁ 'nlae§c§"ef‘h%fr?"'§ﬁ&ﬂxa'3?® digpefhyiformggide 9 1agstopifrile, wgere a

PCT/ 1B01/ 01 B+ thktufder dfo&bﬂr@‘dkﬁ’é@ylﬁifﬁhaﬂﬂ‘de% préfbresat At tBmbdiSuiRbRRRBY atddVeNid on.
It is to be un E?:Lﬁ’@a‘g however, - that the_invention, as fully described

herei n and a‘ln iWhergboui 2 r?ds Preterrad@ffpras e garesPanding yreanniearedisle t he
detai | s 25f tbevHeod Risv-OGORNRNPHER" is boadihes doold @mmomrwroﬂma 1TFA

indicates "trifl L cid" .. odhifadi cat es 't et rahydr of ur an”

: I\/P:_C i ndi ca!t esq& '%?ﬁ un‘%!f°r“g“se'éﬂ'?’é 'Fl ?R E h’lr Sﬁrh?%ﬂf%aﬁﬁ‘i/ Fgm in '@d'ﬁl#%ﬂ? Rt es
"thin | ayer ré@ﬂ*‘@?ﬂt@g’ﬂ@rﬂwo MdigB(#ldehydedir detbrs) i’ @ odeatis inet soMent, poefetkebly,
"DVBO' i highes

i for oxanay g BEEoedt e ndBrer Fbotn eperslhcfom 3850 E s aociro *°
Exanple 1. (5 E?@fﬁ?b&b?PL‘?ﬂ 14 ythe PesserBe pf 3 rqdicing teagenpheesd prefamediedtiep 1.
3- | okzat yI T

3-Cycl obyat ylredduhtd = §crdﬁmp{?.eeafé>a/a§o®maet BARARS 8{%&9&@%9&5 gnoarmﬁ nh 'é@'ngﬂm

solution of |ithiumbis étrrrret hyl si'l yl ) am de
tetrahydrof JVHifF ¢ ﬁffcr%? W@‘F@?tﬁroéf?"&‘{la 63 ghereill &2 ést ARI"R . ob aRémovakef ﬂaadded a

_sol ution of praédiyg grus rollthiglintkeicane A& dalachidb&y Eﬂgdesént@dm@lr) 3 rébcﬂ& n1_ of
t et r ahydr of i sot hi ocyanat

u

mmol ) was ad’qcfecf‘)‘vﬁmb‘ﬁeer%'epw%?\acef*ﬁﬁc'? EQE‘F"&W% Qf\é§e%'?rb'\‘fr@aer?@’e§1°6\/ﬁb5?n\%&r mto
rt over ni ght°C tédlicet 1006 Chprefelablyrieaciboottswato spseivsired Wit h NHAC , di | ut ed
with CHZCI 2. The | ayers were separated and the aqueous | ayer was extracted
with CHzCl 2, dried over MyS04 and concentrated under reduced pressure.
Purification of this material was acconplished by MPLC using the Biotage
Fl ash systemeluting with a gradient 20 of hexanes through 50 % Et OAc/
hexanes. The product-containing fractions were coll ected and concentrated
to give 3-cyclobutyl - N-{4-vi tro- phenyl ) - 3- oxo-t hi opr opi onam' de (266 ngy, 53
yield) as a yellow oil. R~ = 0.54 (30% acetone/ hexanes); 'H NVR (400 MHz,

CDCI3) 8235180(m 6H) 341(dddd J82 82 79 79Hz 1H), 4.04

— e~ g ~ A oa N NS



8.12 (d, J=7.1 Hz, 2H). LRVB mfz (APCI+) 259.3 (Mrl ). Exanple 2.

(5- Cycl obutyt - 2H pyrazol - 3-yl ) - na~~ht hal en- 2-yl -am ne The title conpound
was prepamaslormser di ng to the nmethod for Exanple 1, using ﬁcﬁna;hmmus
reactants. ' HNMR (400MHz, CDCl13), 8 1.75-1.98 (m 2H), 2.04-2.19 (m 2H),
2.20-2.28 (m 2H), 3.26 (dddd, J=8.7, BZ 8. 3 8 3Hz) 1 H, 5.96 (s, 1 H,
7.18 (dd, J=9.1, 8.7Hz, 1 H), 7.31 (d, 737 8 1 H, 7.37 (d, J=7.9Hz, 1
H, 7.53 (s, 1 H, 7.61-7.71 (m 3H. LRM5 rﬂz (APCI +) 264 (Ml ). 10
Exampl e 3. (5-Cycl obutyl 2H- pyr azol - 3-yl } - napht hal en- 1-yl -am ne The title
conpound was prep for Exanple 1, usin

rdin
anal ogous react an erm %fg ('g'ﬁofaE%i;Z@?ﬁéfé gpan algp Wr(vngrm%%’eg) 8
1. 75-1.98 ( nponﬂjd)mdsZ)f (MZhvé@tloﬁnas iRistratein Eﬂhé.?neZB fdem2 Blldepidts 36e & .544witadelad,

J=8.7, 8.7, , a(; 7317 4’_§0 I—% 7.80 (d
12831 be, 1 R g shlnasTR ol pikiri e by ety
‘Exanpl e 4. chemlstry can be applied to intermediates of formulae 7a, 7b, or 7c to obtain analogous

N- (5- Cyclpbubipbuch RIEARP s Senbinb-dNir Y 'n%'%ﬁw"s ﬁ@v‘?&% 248 ;"’ow The

title compound was prepared accordin e met g 20
anal ogous r elegcifely acetehgirsetehoemryR! oitheprejecting groupscan f'@ﬁ@ be @PCOZIHySheQ UE)@Q 2.28

(H) m aH) (zds\semmw@bbnd.tansmh(od@g@baraﬂse ferafird] Tiafhg dochifoundlsd ) eafo e, (5, 1

1 H, 7.51 (Zf’d)or 3‘5 ng! reig%ﬁ?e”fmﬁé”q %e‘“&’&b'(g%%ﬂé‘k%ﬂ& for exgiyple geeigney i the
J=8. 3Hz, 1H)preseB@ NIVEh (tiBOWhare pBRGHR) dcid ék5$\yéi'pd£510crﬂ’qndé4§4<ﬁ4enés'ﬁﬁonlc ad@9. 9,

12771 4. 13,4, 91. 45, 3 29,5, 18.09.
LRVS 1 2%3(8 Apra?ﬁﬁy%%é §yr % tholéénes&lioné‘t% at'a temperéture varymg 2;rom about réom
( 3- Benzyl oxytephemntate) to(aﬁeu;tﬁﬁ I°6huefyrlablﬁlde ghoutZ01G, Affarlly 1amhee RPhea barid| er 15,

d d t usin
el ogous r eabr RS SoRRARH DS T B8 9% ol AT Baans RoRouges ,
(m 2H), 2.2enapgays (o2 Ay, 1%@ut3wuqelod&“dt§) -Q(=8)CF, -S(=DINB:-3 or {GRIR"")dH) ,

g g% EZd 25')resp%cﬁ\/%ly(&eaéh dAse Rsbéh?g intbia cja‘rjdzﬂ'nyl) rﬁou@@ (dd, JH)7,57 146Héd 1 H),

5 ,
J=7.9, rblhe °?<°§Pe?ykgiéhe( Hﬁefﬂsq&l)ﬂtesmesc‘%wla themrewg B2'B9raPty fgcD ap in
Exanpl e 6 (ma(aldharcmnbemle}iv(tﬁa@yminehjumW&hbdbyiﬂa’igzwhe%rmhé pr%fétr@@arﬁuh@s title
conpound was ol

di e
anal ogous react. %ﬁagniﬁﬁe %r I ng’f xy'%%‘nﬁéﬁ"ﬂeB@ﬁ E?fgt’%d”eri—if\‘ﬁ{)ﬁ t(H@ Y
CDCl 3), & 1.i8bere diStefrahydrbfdran, 21 26redctiB tdniperaBid froth. &Buf dddd, to Bséut 150-°C8. 7,

?'m?” 4% 3Hfi? eflé’;agly%})\%%ug_?ﬂ 5%;9 %bo?ivﬁ%) °§c?’ﬁ\fgétx|f%%‘?5€§%9rgs%§n’ed,2 l.ll?U’allyZA-Iit%i?l a( 172 31
( 3- Br onm20phehopt peripd,-tiog/ ehctiot tym be2ddofy ncazmhnparayké ofaam';mm SCTdgvolif 30l €, sgound
nas P epar e ARER SR b achlE BRINRE e K OBl E b st A A0S 0 e
2.21-2.29 ( nﬁOd@N)CVa'PbS@h!(QﬂGGGHd gtigm @lumBg) hygrid, BicB Feactioh dflfor efar@ie (2or 1 H)

6.78 (bs, 1 “'ﬁ)affoﬁisga @he?&n Ris azggélid dr %\gﬁggm R3E7—C%=hlcﬁhﬁ1‘)n- re'_gecbjelyzé}w {s, 1
H, 9.80 (bs, éach cc'!\_s!}e Rslbelng NR;R ( ﬁnalog%}us compounds to 13 ancg 16, wherem R® is -NR'R® and

25  R%is ~C(=0)O-, -C(=O)NR®-, or <(CR'°R""),, - can also be prepared, using the intermediates
analogous to 12 and 15 described above. Coupling of 13 or 16 or the analogous
intermediates to yield an N-acyl derivative 14 or 17 or N-acyl derivatives analogous thereto
but having R* as ~C(=0)0-, -C(=O)NR®-, or -(CR""R'"),, 4, can be accomplished by reaction
of 13 or 16 or the analogous intermediates in a reaction inert solvent, wherein methylene

30  chloride, pyridine, tetrahydrofuran, diethyl ether are preferred, in the presence of an acid
chloride, acid anhydride, or an activated carboxylic acid derivative, from about =78 °C to about
40 °C. The activated carboxylic acid can be prepared as described above.

Alternatively, the amine of 16 or 13 or the intermediates analogous thereto can be
treated with a base, such as triethylamine, diisopropylethylamine, pyridine, or 2,6-lutidine, and

35 an alkyl, aryl or heteroaryl chioroformate CIC(=0),R’ (diisopropylethy}amine and

chloroformates are a preferred combination) from a temperature of about —78 °C to about 40



10 Exanple 8. [5-(1,4-D oxa-spiro[4.4]non-7-yl)-1

H pyrazol -3-yl]-(3-trifluoronmethvl phenyl)-amne The title conpound was
prepared accey®sng to the nethod for Exanple 1, using anal Qeoisbast ants.
"HNVR (400MHz, CDCI3), 8 1.72-2.16 (m 5H), 2.25 (ddd, J=13.7, 8.7, 0 Hz, 1
H, 3.26 15 (dddd, J=8.3, 8.2, 8.2, 7.8Hz, 1 H), 3.91-3.97 (m 4H), 5.83
(s) 1 H, 6.71 (bs, 1 H, 7.06-7.32 (m-#H), 9.0 (bs, 1 H. LRMS mz
(APCIi) 354.1 (Mt1 ). Exanple 9.

(2-Chf oro-4-nitro-phenyl)-(5-cycl obutyl -2H pyrazol -3-yl)-am ne The title
conpound was prepared according to the nethod for Exanple 1, using

anal ogous r €&ecvbgie oM 2bouR<78)°RH b8Py ItCGHE Prafstrgd el aﬁOrHaNNRDQLmOQM-fﬂr)nUGDCI 3),
b 1.90-2.23 1(\meré1k9+Nli?’C§§3’§Oé4 §ﬁﬂsecﬁﬂ)1t’tre%tﬂ4e%f§ftﬁg 4rgg1qﬂe OFB :ﬁnulg‘l:%mth%
8.3Hz, 1 H), grgane g5

(s, 1 H). LFQV@E“WPZ s%ggp@mjam@g@%mlypns sucE)@aﬁaﬁg@elq)methylformam e, or acetonltrlle

'(3, 5- Bi s-trivHetod onr&m)fbopch@@ué hn&e%wyﬁarﬁ{aﬁxméné/ﬂ;re%hbdnéf A& e.%ub‘é Bet\%@nﬂﬁ) 25

The title conmpound was prepared according to the nethod Exanpl e 5,
usi ng andl og&#8d P%ef?:t“@ﬁfesm °R s prefgred; 36@79@["@)@\%%%941&%‘@)'"39 "Mewma\emm
CDCl 3), 8 1:8%!2’0(2:1))@R1R94H) 2.312.40 (m 2H), 3. 47 .51 (dddd J=8.7, 8.7,

EI) 7 LsRNéHZrﬂ 2 (AP§e+ ov§§é§1(aleﬁ_%é_%lhg %rauwg‘ffpﬂi 1?)115 16, or 1(7 or any c|>_f|)the e?naﬁagoéss’ 1
4- (5- Cvcl obsbmbeupbs gescabe atbve Waerein3°-dmefor @hist instba IE(@0J0-1 Le(=OINRFQ N - was

d d I I t
R 0.38 gggs%ea Sl ek B8 PR o Ao B o P PR T
2.15-2. 28 (rehlongg)or np sgivert isygyeferigd, iHhe pRsarge of arvac@@lddﬁremtﬂmmsn a@tl@élcu&s:%)

? gHg H; H) g&er% ét% reﬁno%ta‘ﬁ?pera?ur%f;:%nz agol?bt §(§ij) 1510'6%8 %%Tbg fr%g a%oﬂig (dd’
PCT/ 1BO1 / 119526 ta al@gh?ﬁﬂ(é affgrding respectlve compounds of formula 1, for example a compound

(5- Cycl obut yhmeig Ry Wdéreln B> %4 bém%r Lddgr - W&b}ﬂaw é‘@orm%né ' f Iofm8 Mpound

was prepared accordin e, et hod fo % 1, using anal ogous

react ants. W%'W@“‘?S@M@&%ﬁ"ﬂ&&n@ﬁcz@ MR (500 M—lz cDCl 3) s
1.86-2.04 (m 2H), 2.122.19 (m 2H), 2.30-2.36 (m 2H), 3. 43- 3. 49 (dddd,
J=8.8, 8.8, 8.8 88Hz, 1 H, 589 (s, 1 H, 6.53-6.57 (m 1 H), 6.80-6.82
(m 1 H, 6.91-6.94 (m 1 H), 7.14-7.19 (m 1 H). LRVB mlz (APCl+) 232 (M1
). Exanple 13. (2-Brono-phenyl)-(5-cycl obutyl-2H pyrazol-3-yl)-am ne



10 The title conpound was prepared according to the nmethod for Exanple 1,
usi ng anal ogous reactants. Rf 0.33 (30% Et QAcl Hexane). 'HNMR (400 WHz,

CDCl 3), bwb®R@sRel2 (m 2H), 2.132.22 (m 2H), 2.33-2.41 (poTnBbl/e1sd 44-3.51
(dddd, J=8.3, 8.3, 8.3, 83Hz, 1 H) 5.90 (s, 1 H, 6.69-6.73 (dd, J=6.6,
6.6Hz, 1 H), 7.18-7.22 (dd, J=5.8, 5.8Hz, 1 H), 7.47-7.49 (d, 1 H)) 7.59815
7.59 (d, 1 H. LRVS niz (APClI +) 292 (M+13 . Exanmpl e 14.

(5- Cycl obutyl - 2H pyrazol - 3-yl }- (3, 5-di chl oro- phenyl )-am ne The title
conpound was prepared according to the nethod for Exanple 1, usi ng

anal ogous reactants. R~ 0.50 (50% Et OAc/ Hexane), 'H NWR ( CDCI ‘%

1. 86- 07(m3°2'r4)°-3209219 20 2H) 2292 8(rr) 2H)J+N3/ 3.50

~(dddd J=8. 5. 8(5 8.5, 8. ( 6.80 /s, 1H)R_g98(s)
1 H, 6.98 (s, H) LRI\/S |+) 2 2 ( Prqpara (Wl

2- Cyano- 3-cycl oddit ~r| - 3- oxo- pr phzo c ac f{ail ter T nhycahrous Mydl z
'(22.3 g, 0.19 mml) in 320 nL of CH3 P’Q‘ s added ethy| cyanoacetate
(21.5 g, 0.19 mmol ). After 15 mn Et3 (70nL 38.0 0. 3y mmol)

added via syringe. Theectreaction wasg M, Stir an ddNtl onal 15

and then cycl obulane carggayl chlori de4a(2 0 22.3 g, 0. 19 mok)_was
added over a fi riod. The reactifon was al | owegdt I /y warmto rt
over 20 hr. FTﬁe ctnon was then cool to 0 C, quenchedRWthH aqueous 0.5
M HCl, and t hen dif yt &4 MM% of ,Ef’ﬁg)adaqueous | ayér was
extracted with EtzO (3x150 ni) and f/ep t onpi ned organi c | ayers e
washed 30 with 150 of Rrine, dui K 854 filtered ambtconceritrated

to give a yell ow orapgg -0l Iot ThIS néa erialy, was purified
distillation (95-105/C\ 2-3 «to giyve the title _ co
3o 9

yNvacu
in R

quantitative ygghtk-and/7a orl ess oil. "H NWR (486NHz CD('I} 3), 8
1.32-1.36 (t, 3H), {g &8-2.009 (m 2HMy_2. 21-2.28 (m 2H) 2 #3243 (m 2H),
3.64-3.69 (dddd, J=8.5, 8. , 8.5, 8.pHA\ 1 H), 428434(q, 2H), 13.81 (s,
35 1 H. W 02/183-4G - 6 PCT/,!;sI% Prefaration 2l1

2- Cyano- 3- oxo- pent anoi ¢ aci d_eéthyl| r The title conpoungnas prepared
according to the nethod /orN Preparatl on 2 1, using an I—ogﬁus reactants. 'H
NVR (400MHz) 13),, YR 3H), 1.34-1.37 H, % 2.66 (q,
2H), 5 4. 30- 4Cg*§<0(%fRN‘§H) (s, 1 H. LRV mqu(A / r?l %&41)
Preparation 1.2. 3-Cy@l obﬁ’tyl - 0X0-propionitrile To !

2- cyano- 3-cycl obut yl - 3- oxo- propi onic acid ethyl ester (Preparatl on 1.1 ) in
40 nL of DMSO was added mL of H20 and then the reacii on was heated to 118
C. After 35 mn the reactiion was cooled in an ice wat bat h and then
quenched with a saturated \solution of NaCl. 10 This reagfioon m xture was
further diluted with HzO\,@ CHzCI Z and the | ayers Ne separ at ed The
aqueous | ayer was extracyea\w th &£HZCl Z. The conbired aptR—Rayers were
dried over MySOA4o=tRiN Nz’on?éntraté:{d Lfr’l'%l'é?1re gced), pressure to gi ve
the title conpound of Preparatjon 1.2 as a yellow iR This material was
used without further purjfication. 'H NVR (400MHz, 13), 8 1.83-2.17 (m
2H)) 2.19-2.30 (m 2H), 2.31-2.55 (m 2H), 15 3.39 (5, 2H), 3.39-3.43
(dddd, J=8.5, 8.5, 8.5, 8.5Hz, 1 H. LRMs niz (WPCl'y) 122 (M1).
Preparation 1.3. 5-Cyclobutyl-2-(4-nethoxy-benzyl}-2H pyrazol -3-yl am ne To
crude 3-cycl obutyl - 3-oxo-propionitrile prepared we in gix nl of EtOH was
added 4-net hoxy- benzyl - hydrazi ne (12.6 %eo % Jﬂ%}f&ﬂd/t he reacti on was
heated to reflux (oil bath at 85 (). After 2 hr t relaction was cooled to
rt and concentrated under reduced 20 pressure to 1gi ve a viscous oil.
Purified of this material was acconplished by MPLC using the Biotage Flash

45Sdsytst em el uti r&:hWnésm and) b6 AR RIS a@fefélrﬂe%raaﬁbdeeP/mEtp%a/at.&edf%mﬁeunliklef
product con

1t e conpouit Kiiazt. giersiogk, ool S EiefaninsGR5 8L b o pfeceislod ol e
5 intermediates 12 and 15 can be accomplished as described in the description of Scheme 3.

R® in intermediate 12 is a bond, and R® in intermediate 15 is ~C(=0)(CR'R""),-. Also,

intermediates analogous to 12 and 15, but wherein R® is -C(=0)0-, ~C(=O)NR®-, or -

(CR'R")37 can be used in Schemes 4 and 5. In each case (12, 15, or analogous

intermediate), R%is an oxo (carbonyl) moiety.



R~ 0.3 (40% Et OAcl Hexane), 'H NWVR (400MHz, CDC 3), s 1.85-2.00 (m 2H),
2.12 25 2.20 (m 2H), 2.25-2.31 (m 2H), 3.41-3.46 (dddd, J=8.1, 8.1, 8.1,
8.1 Hz, 1WU)02/133436 (s, 3H), 5.07 (s, 2H}, 5.46 (s, 1 H, GG7Aph1/Bdidd,
J=6.64 Hz, 2H), 7.07-7.09 (d, J=6.64 Hz, 2H). LRVS miz (APCI+) 258 (Ml ).
Preparation 2. 3. 5 Et hyl - 2- (4- met hoxy- benzyl) 2H pyrazol - 3-yl am ne The
title compound was prepared according to*the method for Preparation 1.3,
usi ng 30 Preparatlon 2.1 instead of Preparation 1.1. R~ 0.4 (50%

Et OAc/ Hexane, 'H NWR (400MHz, CDCI3), 8 1.16-1.20 (t, 3H), 2.49-2.55 (q,
2H), 3.74 (s, 3H, 5.05 (s, 2H, 5.36 (s, 1 H, 6.80-6.82 (d, 2
7.06-7.08 (d, 2I—|)COF'M1=WB” A1 the EXPELH mogedto @weroxy! nmiekh aPHY ipe i 18 @n 23, can

[ 5- Cycl obut We- a%c&msmdh@mwgmaﬁdn%ne%ldnw.&w oJrne;sréfér}eo(rﬁ@tﬁod is by reaction of 12

met hoxy- pyri di n- 2-yl ~am ne WO 0 83-16 -61 PCT/I1BOL/ O1S~0 Procedure A: A
dry tol uene & 13t 9o Htgymediate analogous thereto in a reaction inert solvent, preferably a

*5- Cycl obut yltet?ahwlnmtnh%nmﬁrayét)a 2 eréiur}é'fr%ﬁﬁ‘ aRul -Feepab abbsolc3,
2.27g9, 8.83mmmol ), 2-chl oro-6-nethoxy pyridine 7.36muol ), sodium

tert-but &xi d&effrfb'e%?b%z%rﬁrdv jhe peEare §'cd E?Hé‘i&"ﬁ ?ﬁ?agﬁfﬁf%ﬁy NeRShethyinium s8Ny,
0. 736mmol ), aumsinupahydnek, lﬂdﬁf@ﬁ‘cﬁ’l%r&:i(ol&ﬁﬁ@un@ar‘%ﬁﬁmhéretowsremtlﬁctﬁg)d—.z0 C
for 5 an hour a(?)ﬁl t hen 5@,@% tort. The reaction was then filtered through
Celite pad and- PN 1 911 s concentrated down and chromat ographed usi ng
t he Bi ot age Fl asiRe&bt®nsyfstemn @B utr i cogpuaridhari2@olst GaretdekenmiesRl 8 ¢l(v0)d-he

R 0. 25 ( 20 ECOHR Bty ™ oy 1A CafRiEn iR CpRira bt 207 O

2.1110 21034 réantiont Kmpe®tuts TBMEHotdeITC D=0, 508°C7 prﬂeribly 8t Fudpt 20 °Cl)in tBe 71

és 1432) 163 , es(eﬁce gi’lﬁ’-*haﬁbelghe(ré 2h§%ferée§)‘ Q?lhl—??dg %l_\'a( Qi}l 73%8?; ;983&9{ ar( écﬁnyé % Hz,
2H), 7.29- 7 @a‘ogcmﬁtthef&to mheremﬂfss CEQRRCEFEOINBS, ¢ MGRTR )psoieersh sag Rtesi um

carbonat e (226gUoR0. ﬂé‘ﬂéﬂé%f)thé’\@'%teéﬂn@'&‘ou?rdaﬁ’@e 'aEboﬁxgﬁs‘P@@Bi/ Rclidn@s K réddfon3: 9l

of dry toluene was then transferred fol %/ rrég 778mmol ) of 515
Cycl obut yI - 2"HEERKERFeB B YRYe SYRride Peitolvents pigfered. (BPe prgselts en £6id)  The
resul timg mwierdiretrin@so atetic kel iSprefotred, @k a kO48ich fembbalRIirddY abdi 2@dditd homs of

2-chl or o- 6- tho ridine (93.2ng, 0. 648mmpl), )

2- (di cycl ohe yPrﬁf‘%&% °Hb3'°°B ei(f?ngrf? gg‘t“i {5 Firdo 063'%3%&%?}1"}’ LMyl 9. aelsA

acet at e (3. Gigs a Pord 62 wherk R® =Rex| wwmumﬁrmnlauhgg@ﬁenmﬂﬁsm:gb;(CRGRk )ot he

reaction to coJ Lg&gl US &”h) [lrg(”wg)err]elégg E E’Qoy'& cen(tC i,on of the
ure ded

filtrate, an”H F Orrat as I n Tt e
conpound of Pr epa‘kltatratmlyltre!atme_rg@f@$ohsnmn %qmwbd}d t2sor 45 sodnatbgolRristemshdiate C. To
a dry tcgouen\,ﬁ] feln RBLL 2: utd o RIOR!

5- Cycl obut yI - > é4 met h enzy 3}?az§l )“?,’ 0 ?aanqlhr?gse(%rbg'pr)‘ PPy,
100ng, 0. 389RAY Cﬁ"w\ﬁ%b% B 1eagh np@ﬁ %c%\iemnwef@d@t@bmefwaez%m@rre@ wrgrmol )

at rt. Aft eroré:dﬁbﬂet%ﬁlé FdalgBd, sudh Qﬁfb'rg%ﬂbrﬁéﬁrﬁs(nﬁ%ﬁhe grg@%ﬁﬁm )rganocerium,

2- (di cycl ohex g{zosphl 0 henX &3 %a? and (gal |'adi um acet at e
7o (7 L B e A CrUPer 1 BT Do doh SEPOBoGUe  or 6
hour s when tHaﬂader @@bardrremnﬁ) or @rgaovijtiiet ireayentd tege p&mrteuoat avéessnpecibredrotro rt,

I Ihl teredyst hrgygh - tB %boﬁﬁg -£hy, QJT?t 9955;154”'%@? @fé of?é %%r%yrtr?e Acdrd 91 ve
etitle conpoun reparatio Vi scous gum
R 0.30 (30%@@67 r?éﬁngsrna'ogomwm@mwar@@ 39 ) G=)086-Gt @wﬁfmora—b

i &53032759( (:FU°R Dy, B%e%’éi}f ’E e%@n £48e R'M'Q hyd?o@l@tl%(ickﬁl@@ubs%t(ﬁd%nth&z’&or &a?nple8 8hz,
J=10. 7Hz, 1 <P|)(3 R oy, %p’sﬂﬁy'(%ff'%‘mf (P@thwf@%%y'{ paphihalen-2-yisangipe. ( Bem&?\laés OBHZ
I%H) 7.10 (dl;ée jle&oBhééac;]cathshgd BY réagtionlof1 ol BS/Tor mhalodobECbmpoud&4n an (iNdrl ) .

r epar atj.on t .

(a5 e JTEne ShoRde: CORINTOLy BACHIOTeB e o ArpTEb e
title corrpouaquelvtals tipgr elpaemed oaemecndjlmger‘abiy trifeornatehodcid, aand Pr tbp areabnaernof b. 4,

) using Pr eparﬁérie?ﬂhg'e ?Heil-@éﬁa%QQnL‘Pfripl%n?@ﬂn@taieoﬁ?ef;rrg{i, at a temperature from about —10

°C to about 50 °C, where about 20 °C to about 40 °C is preferred, obtaining a compound of

formula 22 or 27 or compound analogous thereto but wherein R® is ~C(=0)0O-, -C(=O)NR®-, or

35 ~(CR'R"),.,, the intermediate in each case comprising R? bonded directly to R*.



WD 02/ 183: 16 -62 PCT/1BO 1/ O1S~0 R- 0.28 (25% Et OAcl Hexane), 'H NMWR
(400MHz, CDCI3), S 1.22-1.26 (t, 3H), 2.602.66 (g, 2H), 3.74 (s, 3H), 3.82

(s, 3H), Wwolidnkse 2H), 6.01-6.02 (d) 1 H), 6.4 (s, 1 H, P@ﬂiﬁoﬁm}.&»(d 1
H, 6.79-6.81 (d, J=6.64 Hz, 2H), 7.07-7.09 (d, J=6.64 Hz, 2H), . 36

(apt, 1 H. ' LRVs nlz (APCl+) 339 (Ml ). 5 Exanpl e 15.

(5-Cycl obutyl - 2H pyrazol - 3-yl ) - ( 3- net hox4*+phenyl ) -am ne To

[ 5- Cycl obut yl - 2- (4- met hoxy- benzyl ) - 2H pyrazol - 3-yl ] - ( 3- net hoxy- phenyl ) -am n
e (Preparation 1.4, 120 ng, 0.331 nmol) was added neat trifluoro acetic
acid (2.0 nL) and the reaction was heated to 70 C. After 48 hr the reaction
was cool ed to rt Alethativahc gpatmantetitheattenol produntetichredt ar26 anP@bitiopaitd teh  of

‘this materiabquWantd eCope! SRt ﬁ@le&mén&goftpm.r{le%r Bleq&m@ afd @efarrsy $ em

eluting with 40% Et OAc/ hexanes. The product-contai ning fractions were
col | ect ed an? "eRSHLMEFatbE cP“ﬂFr\?%'ytrﬂ%fhW?”PI @lxigapBithd eteydbrgecidr repgpite| d) .

' 2R~1(2)23i7( 75% rE"e@%?/t acﬂﬂﬁlde atta MR ef A0 0 Whi% ab&dPCh ) o t8)aﬂot§@"@ vﬂ%re( §Bout2—H)
G sre 14y 7%‘?0% U 5C 8 PARTEG, TepuI T Teplag gt es LEOpa ot Sisp) Wity

6. 65- 6. 68 ( nchloltddrl} Reductivie mal ohthe thibfide nfaylble- accdrpibbed BPéxposingH mididrd/or N z
( APCI +) 244

(5- Cycl obuty I\g;%‘?%))g r 3 %gr §%)an? 6- f'?qk? Mest Sﬁ%{y?ﬁ/ Ipa'b”\%’f”d?%ngz p? e"rgﬂ.l e rhe

titl e conpoustchosphsrend dgdragaogadiat@ fresstipeof rabtbthddtofabputmaraph@pﬂéies wehiersga
2 S0 A o3 T OO G5 A B £,
J=8.7, 819, ‘83700"830?%3“3109%'5 therePSW'(%?'”B H)—C(’/‘O)R) ("EK - PB—{ER R "))
EX73 I7 7?7( dTheJ m8ta=73%tb1§«stl rﬁgﬁbe FBnviRiehy sdspkﬂdedtLdﬂVfﬁr Heh éoﬁ??u?‘ﬂoﬁﬁg&hl( %4* 1 )ne
cl obut yl - ra -trifluorone e am

o5 The ti 11 e BN AG UL SR PSP aien B A EPHDR: T 6B a f a1
usi ng anal ogous rledchandssA arlas 0he3O h@dﬁ%r’n‘rbn@ﬁ\ﬁiéﬂﬂﬁwhd of fdaﬂniNMRB(diQ@Mﬂbf
5. 3, B, atiz, 6 gyt Poadthas paisiy s Oy ooy o e figpcpe g
(M+1 ). BO Betingized dshg Ne(fﬁ'f’trﬁymvmbmtl’yﬁl aerbI-optjﬂmaz;Ubsp@nq«mgcompounds wherenr:cI R®

, N - di net hyl = md&:_ edsi 1 )€ e _&c ing to
the met ng f%roe{e@%@n%& éjal?:l ng ao-rlligﬁﬁo%nlsd Pga ant gg#vag(@go %(5923_&,0!7'
MeOH CHzdl 2)-S(=O) (400Mz) CDCI3), 8 1.91-2.18 (m 2H), 2.20-2.30 35 (m

2H), 2. 35 2 43 (nﬁorgkﬁmpkﬁthbjarrﬁr%ofﬁk‘lbr 233?#153:8?1 g@g(dﬂgg us@he%t@wh&erg Ra%—SS
0ot LM ookt iy enss el PLLBQUDLR (10, L Siien s (7
Exanpl e A0. d{iSepynyletiyiatnjie; a)bridinyrcaa:ﬂ lufttingl, padijan sl any) 2r pdterddiyinahiofdferniatet | e
ool SR SR e SR Sk B3 0501
(m 2H), 2.2eepa8tulemfalddf -78°CAb-aBoud 80 {Crwheid)fronBabeat- %S%tqddetdarehﬂerﬂgd 8 3
?%n& 18i—|§% 7. 873#)7’""8%”?&”(3&%&%“;&83? ‘ﬁ'%g%ﬁs R ddt=ofie, 3 “b*l'é%‘ t agdipedy ‘S}g'lg( d, 1
H. |.RVS mvzart(omai@ .\Aqth 285 P(iMAY Pr secondary amine in a solvent such as dioxane,

25  dimethylformamide, or acetonitrile, where a 1:1 mixture of dioxane: dimethylformamide is
preferred, at a temperature between about 40 °C and about 90 °C, where about 70 °C is
preferred, affords the corresponding urea intermediate where R® is ~OC(=O)NR®R®. Removal
of the protecting group of either intermediate may be accomplished by reaction in a reaction of
inert solvent, wherein methylene chloride or no solvent is preferred, in the presence of an

30  acid, wherein trifluoro acetic acid is preferred, at a reaction temperature from about 20 °C to
about 100 °C, preferably from about 65 °C to about 75 °C, affording a compound of formula 1,
where R® -OC(=0)OR’ or -OC(=0)NR®R®.

Removal of the protecting group of 22, 27, or a derivative of 19 or 24 can be
accomplished by reaction in a reaction inert solvent, preferably methylene chloride,

35  chioroform, 1,2-dichloroethane, or no solvent, in the presence c;f an acid, where trifluoroacetic

acid is preferred, at a reaction temperature from about 20 °C to about 100 °C, preferably from



10 Exanpl e 20. (6-Chloro-pyridin-2-yl)-(5-cyclobutyl-2H pvrazol -3-vl)-am ne
The title conmpound was nade according to the nethod for Exanple 15, using
anal ogouswoeaemsadst s. R, 0. 40 (75% Et OAcl Hexane), ' H NVR (4%1,6333@@, 8
1.98-2.21 (m 2H), 2.242.34 (m 2H), 2.42-2.49 {m 2H), 3.62-3.68 (dddd,
J=8.8, 8.8, 8.8, 88H, 1 H, 6.18 (s, 1 _H, 15 6.87-6.89 (d) J =8.29 Hz, 1
Hy, 7.05-7.07 (d, J=7.47 Hz, 1 H), 7. 727476 (apt, 1 H. LRVS miz (APCl +)
249 (M+l ). Exanple 21.

(5-Cycl obutyl - 2H pyrazol 3-yl)-(6-met hoxy-4-nmet hyl -quinolin-2-vll anmore The
title conpoun S -8 rdi to the nmethod for Exanple 15, using 20
anal ogous reaQBTt\z,a&?t g.tolﬁbmﬁ %Q #@%ﬁ"@t@?ﬁ’fﬁ%&%ﬂf formuyla {2 OBBHEOMRIBOB) . 8
1. 90- 2. 18 (k1) 2. 192. 30 (m 2H), 2.37-2.47 (m 2H), 2.78 (s 3H)
3.60-3.68 (dddd 97, H)
790 (5) 1 by g GEvpdesr fymSle (o BpdfBen bk yndian Feldinghep RpSet:

‘(APCI ) 309 b@me_‘paged by amiermplians 2Dthe compounds of formula 1 herein wherein R? is hydrogen

(5- Cycl olgut X.Jsmalfhe@%ﬁéﬁk are” Wéll)kng\ﬁ qr”hralaHor%&@é/ Pfgﬁlﬂéltc) s@Ehiaes, Wipatitle
conmpound was nade accordi el usi ng ana ogous
reactants. ROMPOUNgs phigupuia %«6%@@@? Ca“PPNWF@fedeY)WPﬁmgm%!}‘dSQ‘ formgd2 2. 07
(m 2H, 2. ]4@2667—Qr (Mltl?lh‘l)ﬂuorgbéﬁger%s%mme u2'5|)reac§erﬂ@’ 1r;%ft5513lvérqdwgﬁereﬁ Tcﬁje%e 8.3,
8.3, 8.3Hz, H) 84 (s, 1 H), 0 (d, 1 H, 2H) ,
7.21-7. 24 (&fgxane °H)<Y'e”|9Fe|9E? F?fF‘E”%%IﬁemﬁbOQtQBO’(’mpefathE%%ﬁm%1’2@0 preferably

N- (5- Cycl obulol apdtt 1u¢ B Ubod-18bIc & oblin-té B&eRYdndRY rldtéﬂn@@at%s @qér@ﬁn R2gs ghe

title corrpogq(fd was . made according to the nmethod for Exanple 15, using
anal ogoud 1047 105 the potesting) gropp %@%”P\?émtﬂqm?) may pe RRHQ”‘(DK?D‘GW rea@t@l 3), 8
1.82-2.01 (na a2ddctioroflidert2soként WherditmettBieA6 cRoRB drMio s3iviknt afe Préfetrsd, if ke,

3.42-3.48 ( 83:16 -64 PCT/ |

BOL/ ( 115~0 g)geggn?e nga a%j %@f%fﬂﬁ%ﬁ)ro 3celgz %‘i& ﬁ?réfirreﬂ)\/\g %reaéuopdempja urgéroiqz 1
H)y, 7.29-7. 38oyt120r{ tar.ab))ut LIRREG prbtereblxP@r )ab@B865° MMith } abolix a5l ehud4affording

(5- Et hyl - 0 pyridin-2-yl)-amne The title conpound
was nmade accorg%gém%r @eﬁ%ﬁf )Sc()¥ Exanpl e 15, using 5 anal ogous
reactants. R 0.20 (50% Et QAc/ Hexane), 'H NWR (400MHz, CDC13), 8 1.20-1.28
(m 3H), 2.602.68 (m 2H), 3.90- (s, 3H), 6.25-6.27 (d, 1 H), 6.45-6.47 (d,
1 H, 6.54 (s, 1 H, 7.42-7.46 (apt, 1 H. LRVE mz (APCI+) 219 (M1l ).
Exanmpl e 25. (5-Cycl obutyl - 2H pyrazol - 3-yl ) - (6- net hoxy- pyri di n-2-yl)-am ne
10 The title conpound was made according to the nethod for Exanple 15,

usi ng



anal ogous reactants. R 0.30 (50%t CAcl Hexane), 'H NVR (400MHz, CDCl 3)) 8
1.87-2.23 (m 4H), 2.332.41 (m 2H), 3.46-3.55 (dddd, J=8.3, 8.3, 8.3,
8.3Hz, 1 Woosdk (s, 3H), 6.26-6.28 (d, 1 H), 6.46-6.47 (gbrgolithissf: 27 (S,
1H, 7.43-7.47 (apt, 1 H. LRMS mz (APCI+) 245 (Ml ). 15 Preparation
3.1. 1,4-Di oxa-spiro[4.4] non-7-yl)-ethanone To a stirring solution of known
nitrite (1.25 g, 8.179) ((Aust. J. Chem -43¥94, 47, 1833) in tetrahydrofuran
at rt was added a solution of nethyl magnesium brom de (5.4 nL, 16.3 nmol,
3.0Min THF) followed by copper (1) bromde (23 ng, 0,16 mmvl}. The
reaction was then heated to 65 C. After 20 hr the reaction cooled to rt and
then to 0 C (ice/water bath) 20 and quenched with a saturated sol ution of
‘NHACI . This mixture was diluted with methylene chlorgge (100 ni) and the

| ayers separ at edh " the aqueous | ayer was extractNe_deﬁth nmet hyl ene chl ori de
(100 nL) and the conbi M®d organic | ayers were d over MgS04, filtered
‘and concentr at ed reduced pressure. Puri n Wa§ .accolpl i shed by

vacuum di stillatin (120 &-=2 mm) to gi ve R-Ré ti 0und(]\39 g, 51 %
yield) as a cle Jess oil. 25 ' HNVR (409M#,

1. me-m 08 (m

6H), 2.15 (s% R3H) g 994 dddd, J=B. 3t 1 JH7 3. 8723.94 (m 4H/ n z
(APCI ') 171 (Mrg ) R S\E%I\OHN&Q N\ _RR
3-(1, 4-Di oxa-spirol 4. 4]non- & /30x-N—(3trlfluoromethvﬁR r
henyl ) - t hi opr opi onani de To a (S68MRiti on of Li HVDS( 3.2 nif} "3, 2 ol

1 Min THF) in 20 of THE 5t 3 -78|C (acetone/ C02) was a precq, | ed™
solution (-78 C) of 1-(1, 4- Doxa"spd r®j 4. 4] non- 7-yl ) et hanone (Pre%aratlon
3.1, 500 ng, 2.94 )b 1n 5 mb of THF) via cannula down the side of the
flask. After 30 mjnutes, 1-isothi ocyanato/3Prtor|fI uor orret hyl - benzene (988
uL, 1.3 g, 6.5 | Vas added dropw sg_\ja syringe. The resulting reaction
was sl owy atlroWwe o] RO It o%er ]gh The react Hon was t hen quenched
wi t h NaHCO03, dil ut with Et OAc an I ayers vvere\ separ at

Purification of this material wasR'&conplish I\/PLCNUS ng th WO

02/ 183-tG -65 PCT/IBU 1/ O#1S~0 Bi ot age ¥ gzsht45s ting with 20%

Et CAcl t ol uene, followed by a second MPLC using the '?1 45S system
eluting with 20% acet one/ hexanes. The product-conyaining:fragti ons were

col l ected and concentrated to give the title conpound (598 my, %% yi el d)
as a yell ow vi %%8@% gum 5 R 0.3 (25% Acetonel Hexanes). 'HNVR (400MHz,
CDCl 3), 8 1.84 (m 2H), 1.952.20 (m 2H), 2.64-2.7Q (m 1 H,

3.28-3.32 (m 1 H)) 3.89-4.05 (m 4H), 3.92 (s, 2H), 7.50-%«54 (m 2H),
7.93-7.97 (m 1 H, 8.13-8.15 (m 1 H. LRVB nlz (APEr=)\ 374 (M1 ).
Preparation 3. 3.
[5-(1, 4-Di oxa-spiro
rifluoromethyl-phe
3-(1,4-D oxa-spir
i onani de (PreparRatlo , 3. l,T 5 ny,
acetic acid (2.1 ni ol | owed XYy - benzyl hydr azi n (480 ng, 3.2
nmol ) and the resul g m Xtures L8R5 C. After 1\hr the reaction
was cooled to rt quen hed with O diluted with Et OAc ang the layers were
separated. To the aqugeous |ayer was added i@ 15 few drops of™>gengentrated
ammoni um hydr oxi de anfd then extracted with B30OAc. The conbi ngd &y ganic
layers were dried ovef MySO4, filtered and concentrated undeRyetuced qq
pressure. Purificatiop of this material was acconplished By C usTﬁg t he
Bi ot age Fl ash 45S sysfemeluting with 40% Et OAcl hexanes. The H
product -contai ning frpctions were coll ected and concentrated ungier reduced
pressure to give the titl &npound (788 ny, AO06 20 yield) as a yell ow
"viscous gum R 0.3 50% { OAC/ Hexanes) . 'HNI(/R (400MHz, CDCI3), 8 1.78-2.08

(m 4H), 2.162.20 ( H)231238(/1H) 3.30 (dddd,HJ=7.9, 9.5,
8.3, 8. 7Hz, 1 H, 37 3H), 3.854.0 gyﬂ)‘Tﬂ‘(“’H)SQS(sl
"H), 6.81-6.90 (®-R3H), N/TREFSI‘; (mr” @MJ/BQR(m 2H) —‘I'_RMS m z
(APCI +) 474 (M¥1 ). ZERZPr eplarati on 3. 4. |

3-[ 1- (4- Met hoxy- benzyl ) - 5- ("8- éfs'fl uor onet hyI ph'enyl am pg)~1 | >3yl ]-c
ycl opentanone To a stirring sdlfution of |
[5-(1, 4-Di oxa-spiro[ 4. 4] non-7-yl)-2-(4-met hoxy- benzyl) 2Hi’9lyrazol Jtyl]-(3-t
rifluoronethyl-phenyl)-amne (Preparation 3.3, 679 ng, 1.4 mmol) in 14 nL
of acetone was added 700 uL H20 foll owed by a catal ytic anmount of
p-tol uenesul fonic acid 30 nonohydrate (27.3 ng, 0.14 mml). The reaction
m xture was then heated to 65 C. After 1 hr the reaction was cooled to rt

and quenched with H20, diluted with EtOAc and the layers were separated.
The or gam o Iayer was dr| ed over MySO04, f| | tered and concentrat ed under

I e 1 o o v o M M o D ALY R T L T ] L T B Y o

Prot
ATMThon-7-yI)-2-(4-nethoxy-me@ yl
| )-\ami ne 10 To a stirring so#uti orgzof
f 1 uor onet Im yI) t hi opr op
in 21 nL of “nas” added

,\[/a’fol'-3-yl]-(3-t




WO 02/ 1836 -66 PCT/IBOL/01S~U 3.76 (s, 3H), 5.11 (s, 2H), 5.94 (s, 1 H),
6.79-6.88 (m 4H), 7.04-7.10 (m 3H), 7.25-7.29 (m 1 H. LRMS niz (APC")
430 (M+1 wo danssmgl e 26. PCT/IB01/01540
3-Traps-[5-(3-trifluoronethyl-phenyl am no)-2H pyrazol - 3-yl ] cycl opent anone 5
The title conpound was prepared according to the nmethod for Preparation
3.4, using hydrazine |nstead of 4-met hoXy-= benzyl - hydrazi ne (see synthesis
of Preparation 3.3, supra). 'HNMR (400MHz, CDCI3), 8 1.94-1.99 (m 1 H),
2.20-2.48 (m 4H). 2.62 (ddd, J=18.2, 7.9, OHz, 1 H), 3.38 (dddd, J=9.5,
9.5, 7.5, 6.6Hz, 1 H, 5.8 (s, 1 H, 7.09 (d, J=7.4Hz, 1 H), 7.20 (d,
J=8.3Hz, 1 H), 7.S5peEePfis compouppq of forrs hirgparedracearyling fapthg alpgyie processeg are
-Prepar ati on oBiaiped as a mixture of isomers or enantiomers. Such mixtures of isomers or_enantiomers
{2-(4- Met hoxy- benz 4- met hoxy- benzyl am no) cycl opentyl ] -2H pyrazol -3

-yl }-(3-tri Uy ¢ ﬁ‘iﬂpeﬁﬁ@%ﬂ“’fe’ﬁr‘ﬁv ‘°T0T'&e EPPEHPTR) SU¢ '?‘S‘r"’eéﬁnt" the single

*3- [ 1- (4- Met hvomigrshe RBEyhtbmers(adedrdihd lammermadfay{ecrphﬁmyisadnmhnhhéilsc):ope of the f
pyrazol - yI cl on nt anon ation nmo in 76 mL o
Pol tane. tas oS A0 Ry SR Rl a5t oot ReTiret hoxybenzy
amne (2.0 g, 15 PBanmmbt)tlcaIW&cd’dwbmm il sngprmmionndiefdforvwata heat exlprepardd B C

overni ght. - . 20,
15.3 mqrol ) \;\é/é']isvgétgﬁédn %pgxf frga?ig%bgglgmg'n rag%l ?g%igfl tﬂ% ﬁrgquor e%%?/% \g/)\rgr e
filtered of cidndith raer ghamieal reguiyalenit Pbe whameesviieaiy r aaceriabie croid roedeased

pressure. PuebohfdnfiéHal &hc&tralidh & cHRlafLdtih téﬁﬁrﬁq@g sty al} brﬁ@@ﬂdtﬁ( lsMgk%é@éthg t he
Bi ot age Fl ash 75S systemeluting with a gradi ent of hr ou

MeOH CHZ®Y 2 Iugirativg (oF (Ryitabler agiguarro pretish ectip %F%df'a'%ntaa?rm ”‘f r%P%n was

col | ect gd( graebaamggé}{zbm lexéhnumdﬁrfum@?ilucsmdurm emospherid, Ohgjmbﬁlohdﬂe hydrétrémic,
conpoun % .yl e S a OW Vi SCO xture

di ggt ereorrer%drg'i??'c S%'é%o%‘ﬂﬁ%ﬁv ?%%Cisﬁy] 3. i"ekha???%"f%r]flc cP%nzeTer a%tm]' o?nars
seen in t he tolydNpsRIfoni¢, ind exlptédacOB3 DICstratiR\NBs e are (0URE), pptaSdHiin, (ahbtalgium 25
Exanpl es 27 and %«8con!1 QHF P th(?gc P‘?[Iéﬁl&ﬁeny Lcﬁﬂﬁu&@r&&%@n@ 9)?% yCL))ﬂbI;Tatlon wnta

Hpyrazol -3yl ] - ( tr| | 'uor onet -am ne racemate conp
ci sar andSi s@h@mcwca{%a%pt%%memnrmh%yegl@prernlﬂltmle)doies Suitable pharmaceutlcal

Hpyr azol - 3- xbr}.ere?mcwdbf.ﬁéftpgdnmm{s o %ter@é“a&f‘eo%@%olﬁ’cfoﬁ@%ﬁ@@ar%?%Fdih:@g to
the method for Preparation 3.5, using Exa i nstead of Preparation

3.4. G saraf@Ventp FQ“?’E?%%‘W%%"”@BS“?PSE’HHE COWE'FEQ P SRIRAUBE offorgitat s @

n} Xt ur ehby WRiractBitidally sdeeptEhioiahgrdot mhhentfe réaum) aimimdtetbd NG vatidthoflogdgadi ent
of 5% throu 8% ntainin % NHAOH, Exa 7. HNWVR
Ca00M | CORREP A e b v | aMel Ay g, RAGHIS i Rd B 3o, TR
2.50 (dedd, pbarmacleutm'al ¢omppsitigns Zar, ifHesirell, bdntairBaddiitiofall thdckdiedts 2udh, asXlaterings, 1, 2.1
Hz, 1 H), 3b§\9erg Sexcnglgbits a?l(‘ir’ te: hZQ (l'ﬁus gorji_mosés%;or(ag%dngﬁé?ﬁw iab&?) om_a{bgaz 7.55

(m 5H), 7.56 (d,
( APCI +) 401vsf'°ewr-1c'r)'ents suﬂbaezpdlmmme "PWWQB@IE/%‘E[G@!@UFE)PQ?&? ge pgy be

HN|VR3( 400%”‘%2 plelRCESHABWith aarlﬁus'Slenﬂte&énté Buch2&d starkh aﬁetﬂylc%&llc(sg] a%mlti)amd 2an$49|2_|Z 23
g_mH) , H)7 20- fergag\ Equqqgl_ﬁmcg?es -}ogg@er( élth Bm.cg!zg@%nts fué_q) as gol%yl?)érroh@ng) sucrggcﬁo ( s,
1 H. LRSS rgélatnn(dh@@bat)a Mltana@WHubru)atlngSadENﬂrspd:rﬂas?fﬁagnesnum stearate, sodium lauryl

5- 3- { I t
L_ p)[/:’::aiol ( %UI%% %‘.g g%%ﬁoﬁéﬂﬂqg)tab?%%hgﬁ ?&eg ;‘aoh&ﬁmpotsm?r‘s of a snmllar uyr;l)a ma V\és
pr epar ed ac@l P &p ﬁ@pbbedt 35 “?FEWR?& af"é) parg f kedgelatin eapsigess, Pfefsrréngmtbr@IStfplt thig

conpound of | e t 4.
H&pNR 900 Mf?&@éé%gtgs@@ m.m%gé%n@hgﬁ %Iekulér ﬁen@?ﬁ@ﬂtﬂ}'@né’&lzcﬂs RAMheh dqgébgug 1 o7

(m 2H), 10 syp@@slozms P eitxpﬁ arglq?snreg foz graka%lj_lnlftfﬁtml?lﬂbe esgengqi a(;tge nrg lentgthq'sln( S,
3H), 5.3%@ ( snay be lpmbifieBitH hriowkdwnebigaing aH)avorfig Sderfis] ,coldﬁnZ; rkatiér orldyeh and( if25 (d,

‘(]:/I?rl)7 HZPr epdF ge%ﬁd %m%lS|I§|ng (orrnsuspl_ei)wdlng agents( %dget%erl_QNlth IEhlucants such (as V\%te-l;) et?ﬁgnlol 3

N (4- Met hox prdpgeneydiycolNglfc@rif dnd(cdmbindtioosdirerbafnzy| } - 5- (3t ri f | uor omret hyl - phenyl a
mno)-1 H pyr azo'%?ﬁéf&&térglymﬁoyn! écﬂlﬁisﬁst @dna%:ﬁg a compound of this invention or a
pharmaceutically acceptable salt thereof in sesame or peanut oil, aqueous propylene glycol, or
35 in sterile aqueous solution may be employed. Such aqueous solutions should be suitably

buffered if necessary and the liquid diluent first rendered isotonic with sufficient saline or



15 To a stirring solution of

{2-(4- Met hoxy-benzyl ) -5-(3-(4-nmet hoxy-benzyl am no) cycl opentyl]-2H pyrazol -3
-yl }-(3-t W bms@ret hyl - phenyl ) -am ne (Preparation 3.5, 108101815488 nmol )
in 0.5 nL of pyridine was added acetic anhydride (94 uL, 0.99 nmol). After
30 min the reaction was determned to be conpl ete by TLC analysis. This
reaction mxture was concentrated under “Peduced pressure to give

N- (4- Met hoxy- benzyl ) - N-{3-[ 1- (4- et hoxy 20
benzyl)-5-(3-trifluoronethyl-phenyl am no)-1

H pyrazol - 3-yl y enty]}-acetamide as a 1:1 ratjo of ci tras i soners
det er m ned @i}l‘c'lsﬁ I\/Ijr?g 'CQarf GayRousTIRoLtqng: @t gePepialy §ulahle OfHE‘)t[ﬂV T4t her
purificati 0mntraRuscﬂlaV&ub&%nh@ﬁ-ﬂnd@ﬂ?&ﬁbrﬂbnealL%lmaﬂor( AlRed é:t)arllEQﬁue(oM‘he)jta

Anal ytical s t he four of t ound
acconpl i she&ﬁgﬁy%lsﬁr%gl r? Py ?Vafﬁbgev%yﬁégaﬁgarrg{ YR Pno&o:m e Ylgdirire &gt CD 5cm x
10cm Mobile pha%COWUBd lvé firanie/ ELOH wambadenically éhoeﬂé%liaﬁmtmeqi caodief | er.

Fl ow rat I [ h

Lo s BRI ooy aaphay .| GREH 1100 o Lo KRy oo

mn, 37 m n'"t’@S?ﬁOHS'Y)arfGCtHU rA"n topPicgépecth \E@PVE" Beanfale depage for treatmg a

N-{ rl S- 3t [ Ffé@oaagbrﬂérétﬂé QiBBsE ¥t coRtiBonydr @ HisBASk-of EbridXibHe traatméhtloB@hich can be

cycl openty acet

N- (4- Met hox;‘?ﬁ‘fféei‘i’z%/ faf"“ﬁﬁef’ §Y fIErRaAoRRTRG REdiREsh H] Fofrarsmissiop M"quea%?'kxmay PBhenyl a
m no) - )1 H pybaz 0l0e®r ty la])em:yu:dw ﬁh@l&@b(}dy}we@ﬁﬁif&félpdﬁbn( tBrbemaétad lm d%uyﬁi&g&ez&7 rzmﬁl
140 ny ter

the readl: ofeaB8rafels fheotr. BRI FolitieloF oL o Patioure

Puri fi cat i ogertgrally hange frevh @bouh D.00%Sto abab 638l mekeisbdp ye@ht d/Ple@atiest odeareddd.g

| SCOr"" col 1 t

fractions mé%n?g%gggae%&ﬁa& d c%‘%ﬁkﬁ%gﬁ to ﬁnﬁ%&&%’ ac(é?&gb% Qéltqgergof( 60
my, 86% yi el 8% adminisigre for fregtmentse aaoqugdqs@rleratmshswet Vo0 aw aguis humarf of0. 30
(55 MeCH CH%@ré@e weugﬂﬂ%ut(?@@@%"é do§e 3 nn agbulo 5571% @Qo (a%ut Jrodd)mg 661. 74
(mlH)Sd ‘Sf H%{ bt1técg1]t 3.3 dddd
J=8.3, 853, dgy.preférably Fpm abqu 9, alpyt BORg Peﬁdayz'"gs'"g‘ﬁ ‘Ud"?ded ez, 'mﬂ&P

5.71 (s, Ij—-l) priions. OMS(Iahons] j5.'?1’54r39|-lin thﬁ) H)Jr)emlgﬁoﬁgdﬁ dofxme r&n%é)somZy 36 rhatd, by a7 v
7.9Hz, 1 . . J=8, " 7. s, 1 H). .01 s, 1 . LR

i 2 (APCH o) PRSI o R sl Bng i blscolp ol Ransbetdlonsciue ot P uelgnl e
{3-[5-(3-1triahd canditipm biiile pgudverpgina treated, ZHe-seyeriy ofl theSaffjidtibn cand Itieerttcyibr roatei de
The title copnpiing-MBscREgPared according to the nethod for Exanple 30,

usi ng 10 anal ogous reactants. R 0.33 (5% MeOH CH2ClI2), 1:1 ratio of cis,
traps i €8mers sedhei®MPPIINR Bbianuied P GEBOENarmaeSlicaly, acmpEble) Saks ecaVik1) |

mp 180.1 C §rikbmiord ko 6% aapinistepad orFﬁSFrhlﬂBté'tﬁm%' Q%Q%Uéu’u@al %Gr'ngosmon with an
{3[5(3tr|flu onet hvl - uhenvl am nol - 2 RQK? Xwéqcycoentyl}-amde
15 The' o1 t 1 BMEUThoBL. 0 vl Miieo JURRICSR, SBFEPIG b HENSRATRG (B AhBfe. 30,
usi ng anal ogrenssiuctioa dirduiitrs, arfef arﬁlprﬂﬁ?eréfﬁ%dwﬁkll wititttZ&shuntslard togethieo effdctival 8,

traps isone alned in CD30D. LRMS mz (APCI+) 483 (M-l ),
np 162.5 C Erﬁglﬁﬁg ?%'Pmﬁgé@b e 33. Cycl obut anecarboxylic acid

{3-[5-( 25trifl uoAotengiedenestice AgdnisnisHel) a9 IMP-2 (matrix-metalloproteinase 2) inhibitors,

2H pyr azol - fms-b (htkl- Qnﬁﬁ%ydtélnémgfjﬁhlghfs tahd b@XQF’(@W%eW@s% lmnﬂfgﬂrgrgdcan
according to the nethod f ,usl ng ana ous reactants.

be used in conjunction with a compound of formula 1in the methods and pharmaceutical

compositions described herein for treaiment of abnormal cell growth, including cancer.

Examples of useful COX-ll inhibitors include CELEBREX™ (celecoxib), valdecoxib, and

30 rofecoxib. Examples of useful matrix metalloproteinase inhibitors are described in WO

96/33172 (published October 24, 1996), WO 96/27583 (published March 7, 1996), European

Patent Application No. 97304971.1 (filed July 8, 1997), European Patent Application No.

99308617.2 (filed October 29, 1999), WO 98/07697 (published February 26, 1998), WO

98/03516 (published January 29, 1998), WO 98/34918 (published August 13, 1998), WO

35  98/34915 (published August 13, 1998), WO 98/33768 (published August 6, 1998), WO 98/30566

(published July 16, 1998), European Patent Publication 606,046 (published July 13, 1994),



R~ 0.25 (5% MeOHI CHzCI Z), 1:1 ratio of cis, traps isomers seen in" HNVMR
obtained in CD30D. LRVMS mz (APCI+) 393 (M+l )) np 232.4 "C (HCl salt) 25
Exanpl e 380 02/18346 PCT/IB01/01540
2,2-Dimethyl - N-{3-[5-(3-trifluoronethyl-phenyl am no) - 2H pyrazul - 3yl ] -cycl op
entyl} propi onam de The title conpound was prepared according to the rret hod
for Exanmple 30, using anal ogous react ant®- R 0.23 (5% MeCHI CHzd 2) ,

ratio of cis, traps i soners seen in 'HNMR obtained in 30 CD30D. LRMS rﬂz
(APCI +) 395 (I\/H , hp 249.2 'C (HCI salt) Exarrple 35.

4- Fl uor o- N-{ rlf uoro | am _no razol - 3- cl openty
| }-benzani d Eg“f‘%’ga'ﬁ F?tﬁ'ét Pé'h'ﬁﬂ&?ﬂr? é’b%r“’éld 23(:%,9 “%9%‘5711%@0 %‘ ayf or
'Exanpl e 30, 38si 190N 84j5RIS0 (peblsh&iim)c?oobe851 Re9d),. \BO 2652689k fatisHeti2CloBgr, 2111 1
ratio of cis, S jn H i
(APCI +) 433 ﬁﬁ’la\@ gﬁﬁﬁﬁ p%glﬁgeddi‘] N, R | 'ﬁ%'T Bieffeionat WEPE3IT6501G - 6o
PCT/ | BO1/ 11 IR&Y/IBR&@idN & (fde JuIy 21, 1998), European Patent Application No. 99302232.1 (filed March

2,2, 2-Trigf | ugr poob, bﬁaaﬂ §nt£n§p£tér3faﬂadﬁgén8ﬁﬁ$+\§@r o368 @b Nk 3211'59% Unjited States

razol ~I]-cycfop entP/ }-acet oun was accordi ng
to the net ho°d°‘f‘%ﬁnal'f’§mhﬁi?ﬂ@ @OGO’U‘&Q‘WQ(@%A@géid@ Tﬁ?ﬁbt’aﬁﬂdsﬁa@ Roeg 6. 8@35%9IVEO-|I

ES%/CBJI ﬁ} ?Aglsﬁlﬁﬁl.!énﬁ ry 26,51999) dhitedi §téla§b§teﬁte§8mlmo Hi8Rq %ﬁb@dmféi 1980)!

Z anecar oxylic aC|
{3-[5-(3-tri “I“li%?'b%@‘?’ﬁi% 5}?%%@@?%@@@@5%? 189 %)1 3l Qﬁ%!caﬁ@rfﬂgp(r}oraéﬁﬁ de
The title cdrmduindheveshtipties(yredreas:c oPrdieted MMPthandnmiibednHisitorsE¢a tesethal,
usi ng 1Q,an L o R 8% ti cis,
traps i ggne?‘!g Qg@%n rkgg&'l-lﬁfl\@%'tbg gnl'\%e é{ 55%‘9 r§d aﬁ%eﬁ’?a}é‘?‘%ﬁ@'yj}“@%@% M) .
Exanpl e 38. 2 and/or MMP-9 relative to the other matrix-metalloproteinases (i.e. MMP-1, MMP-3, MMP-4,

N (312 (3, Wi suauemeiislr ey Ll olBHHINIBAS! KL 5| opent v} ) - propi on
ami de 15 The title conpound M"(ﬁ):are according to the'nethod for

Exanpl e 30, usi ngSOE}?éPB‘@f@&éa"FFé%@f Snhitrdpes, US@‘“'("BW@M'W@P ap AGR30r at i o

OTW gi s, tr arRtlb Bzgagarrss $£wr?oldhdkﬂ¥|\£5’rgﬁ$lﬁwlaé ﬁa@i@dmhé?a@w%g iRVE m'z (APCI ') 367
a e exgnecalr poxyl 1 c acC
E3 [5) ( ?jlg';(r Irr]P | uor on%'ﬁé'ﬂ'ﬁ) ﬂ}ppw ReJ)Z %ulfonyl 1 -hydroxycarbamoyl-cyclopenty!)-

2H pyrazol - 3- yhu}mc]ymbpkpﬁ:rﬁcwt} am de The title conpound was prepared
(B0eaY Gza2) . 3o0r LSBT hent T of B d e PR ko580 ned
in CDCl 3. LRWM@OXYMIGH)WWX)@"(M1 ). 25 Preparation 4.1.

(1, 4- Di oxa-spiro[ 4. Vi) O t C was
hdded nBuLi (3 4 m_(bhn@ﬂ) 1. [4({20?1!9?6 4. %ﬁ;%\kiéﬂx €3n-£9n'§?glmnylf§e g%_ol[r_g: 8% ety

t enper atdr e qu‘P?’IdIS'PE?r‘@EP%W“ESC‘WYWOXY%\*,’@on| trile (449 uL, 359 ny, 8.6 mml)

was added dropw se. 4Re@diubrophemsy)dehsngslitb®yidmind]-telrafardSfr-£cbS@hicut | on of
1,4-Dioxa acid hydroxyamide;
3-[[4-(4-fluoro-phenoxy)-benzenesuifonyl]-(1-hydroxycarbamoyl-cyclobuty!)-
amino]-propionic acid;
25 4-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-4-carboxylic
acid hydroxyamide;
(R) 3-[4-(4-chloro-phenoxy)-benzenesulfonylamino]-tetrahydro-pyran-3-carboxylic
acid hydroxyamide;
(2R, 3R) 1-{4~(4-fluoro-2-methyl-benzyloxy)-benzenesulfonylj-3-hydroxy-3-
30 methyl-piperidine-2-carboxylic acid hydroxyamide;
. 3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl}-(1-hydroxycarbamoyl-1-methyl-ethyl)-
amino]-propionic acid;
3-[[4-(4-fluoro-phenoxy)-benzenesulfonyl]-(4-hydroxycarbamoyl-tetrahydro-pyran-
4-yl)-amino}-propionic acid;
35 3-exo0-3-[4-(4-chioro-phenoxy)-benzenesulfonylamino]-8-oxa-bicyclo[3.2.1)octane-
3-carboxylic acid hydroxyamide;



spiro[ 4. 4] nonane- 7- carboxylic acid nethyl ester (723 ng, 4.3 mml) was
added down the side 30 of the flask. After 1 hr the reaction was warned to
-45 C (acavonpnssué e/ C0z) and allowed to stir for 2 hr. Reagtr@Boiaso
quenched cold by the dropwi se addition of 2 N HC (-4.3 nL), pH=7 and then
diluted with Et20. The | ayers were separated and the organic |ayer was
dried over MySO,, filtered and concent r at*d under reduced pressure to yield
the title corrpound as a brown oil that was used w thout further
purification. 35 R 0.19 (50 % Et OAci hexanes); LRVMS miz (APClI+) 196 (I\/H ).

Preparation 4.2. 5- 4- D, oxa- s iro non- 7-yl ) - 2- (4- met hoxy- benzyl ) - 2H
WD 02/ 183-11 -70 %‘é‘%‘?‘%@f‘ ¥8e 0@ g)ﬂ?ﬁl@e%'fa?ﬁ ghEnoT§- %?ﬂ&éﬁ'ol3¥1loctane 3-
(1, 4- Di oxa- sparbm{yldk;ab]dmuFonayﬂic)eam acetonitrile (Preparation 4.1) in EtOH

he roabti on was hedlba o gLl eosierdibsb R e S nn i Hbatir e R ebtiie 1o

Tt and concent ragidéuldraxdenide; educed 5 pressure. Purification of this material
was accomnplished b meI t|n with a
gr adi ent ng(;f 50%th¥ou hﬁaldah%b/;)&ﬂé%%g?%g@ggggts ahg?%'ﬁ%%fgé@% rﬁnu? ract |gons The
product cont ai ni n§ef éefﬂ ANGIPIRRESTS casteNte ¢ inlkidiag @thero FOXrIt mtbéus wand exther ddve ed
pressure to ghiieord, b@élsdde%smm méer(tﬁ}w&?nog /5% yield over 2 steps). R
0.13(50%Et06\c/h$%<ea§§?% ., .CDCI3), 8 2.10-1.72 (m 5H), 2.23
10 (dd, J = 13.3 eaTmFﬁ)’ Of%C@é "("HFMH in gorabinatip with aycompound of fogilg 1 1
I(-i), i: ?|:|)9 ( br cam,gedédlly b8 d@@rn{irsed b3 Epersdn SbrdhaBAsk{im p%sed@a@%ﬁéc&wegdﬂkra (100
s

Mz, CDCI S%gi%x “;‘QHH% §‘7°°Tb'”2@”1""“z§1°"5§ '“é'g%% Is fg%“ §b°“&ﬁ1gg a@y‘ %}5 m@’fa 4,
117.9, 128 3body M@ight, The BffeRtive HBly. anoudts®thad corhfvid offfam(IAR@ehdralB3a Kd\elvekn

Preparati on 4nodt 0.0001 to aboyt 10 mg/kg body wsigh. ¢ )
N-[ 5- (1, 4- Di oxa- Spi o] 4.-4) non NSOy M SOMS ISIPNE RS DS PO RiECOX-Hl inhibitor

non-
pyr azol - 3- y| yndpr H‘ﬁﬁﬁ‘ﬁ‘%\{"é ﬁtfim}klla-éﬂ éﬁeﬂ?ﬂ‘é’éaﬂm may §e jess thnlgwsww be iequired fon an

5- (1, 4- Di oxaingiptiuaDhabisdd sleve thh!bém@ddsﬁ‘ecf@f%&%b{mé?ﬁﬂ%Mtllc)rmglléglyéraﬁﬂl 3-ylam ne
(Preparafion 4.2 m_ dded a freshly

) wa
pr epar ed 5ol ut i onA8?”%%‘3?&?&3’@%*87@53388%@ "t’:‘WIS&“F'd'@”fdPCM ighibitorsosughras i n
CHzCl Z} fol | apeet that caiénhivd dHGFRRO@piO&rmbl lowhf faddt! re€bptR) re§bdness, 2udif as EEER

t h
oo added. TRGEHECEGrehibobier: o frofellte & oo R hlotirsy VEGF, Epectiar
separ at ed. Tengobeliphgrowth fagias) inbibitorsd mnd erbBY eaceditySaHiyitofsi, sichrae drganig molecules
concentr at edorléﬂ%ﬁleﬁ %Fﬁﬁ@m%@é@% fecept &F‘J E%%%LHE}QE BN (Lgi F\eﬁ]réelcax Ipg, 0 g

acconpl i shed%%/ usin I ota S s m el
gr adi ent?%f 3% lsﬁ? cﬁi@ﬂ?'%@%%l@é’ﬂ'@n@ﬁ bx%ﬁbscorf@tﬂﬁﬁoestarﬁgméfal fom tfeatingt Bhs .

The product - mmmgubngnfar@mgrcmh WRdiR@LArREL 8fiaRbhegRGeRNt r at ed under

reduced 25 press lve t ti.tle conpound as a
light yellow soli Féq'f‘h RS §’ escbgdrn(120 le '&&P#HQWOZ(PB@@FF’BJ“MW 5H),
2.21 (dd, J t993BWS, 98?14951Hpubllﬂheldi)°\prll$ 1998, W@B/OZJSHEulﬁshda J@ndzw 221199B), ard 68

?H):’ 3. 8‘9ﬁ d %%eg rpgte J]__Q?(%?Agg ﬁSS(Jgd B}lglﬂé 19 %an u%s F%t?ncgs cgp t}%dse mE%e ( d J

7 sz mﬁsenqn\@gtlop@g desgribed hergin. EGF RHZmbltmg Bfjentsindh@e, hulldre pohlimidd)to, the

6.
88-7.83 7 CPCl 3
31 2 36( Qor‘%bﬂmal Ezt%dxééjczz]s and( arﬁ%,G]FgSZﬂ}?ab éﬂ{nd’gneéﬁgnﬁu\@; go]opa?#/gf 2Ne 17, }
3.7, 125.9" °”&£ée‘”7 Y°Et‘27054\) the 7compoyngts 2D-1839g(AstraZepera), BIBXd38% (BoeBinge:

2
32.1, 134. Angeldn)3MDLE47 Meddel Ird, of Bartialel RVP.sHy, (ARChAD 0bR%0d Mski s
Preparation 4,

N-[ 2- (4- Met hox;Z;)f t\)’\éhr'{ehqu?e E?taf@ c@%ﬁbegﬁ)t YRPTS1310 (Yepiash Researsh and Bffhal en-
1- y| - acePanmi feRion3texiT (Reraden | Ins. oblrtmmmj Wassastyuséties)s | Trede aod otheli PGFR-Bhibitiey

"method for RigeRetaiteBedin the phabthvbiiEntit! e conpound of Preparation 4.3
i nst ead of tr?e titl eec% nounkfln%'? vre'g?iratlon 3.3 as WO 021 183-11 -71 a

_reactant. PCT/| Béﬁ%ﬁmwrs HitvRXanar® 4254 18300 33Y-68681 (gerp Irk8 of raoutm $ﬁn

2.21-2.28 (erarbsbB , Caffortha, 219A3, cfamals%me c&i%d%\ntﬁ% éd?ﬂp f’fo??%
J=9.5, 6.2,

|7h|b|t I(jzé §ex£? é_ba I_(%
6.30 (s, 1 H" Erss%‘e igser rslﬁ%_' ckam in &V 599’864403(2@"? May g9, 1 981’-07 33
(m 1 HB5 7.liemidtiohsl Applicatiorl PET/IBR/MBT (B K1gy 3210y, 7in %079%6{mpu§1|§9|ed LRVS
Mz (APC+) gtk $PMbos), Wo 99/61422 (published December 2, 1999), United States Patent 5,834,504

(
{d
7.
8
1
1



Preparation 4.5.

N- ~2- (4- Met hoxy- benzyl ) -5-[ 3- (4- met hoxy- benzyi am no) cycl opentyl ] -2H pyrazol
-3-yl }-2- papbidsdhen- 1-yl -acet am de The title conpound was féﬁﬂﬁﬁ;ﬁgm
according to the method for Preparation 3.5, using the title conpound of
Preparation 4.4 as a reactant instead of the title conpound of 10
Preparation 3.4. R 0.25 (8% MeOH CHzZC-&- (minor), Rf 0.20 (8% MeCHI

CH2Cl z) (mmpjor), 3:2 ratio of cis, traps isonmers seen in ' HNVR obtained in
CDClI 3. LRVS mz (APClI+) 575 (Mtl ). Preparation 4.6.

N-[5-{3-[Acetyl - (4- met hoxy- benzyl ) -am no] - cycl opentyl }-2-(4met hoxy- benzyl) -
2H- pyr azol - 3lispuqd- Igaveebert 19al1898).1W Q| 9843566 (rubleshdb Naleebei 12, el 9eg)npoited dStates

'synt hesi zed i t riF j , i ti.tl e
conmpound of @ﬁgggﬁggr}@i&e@%@ gﬁﬂg%gg' Ltjrfl*u%@tg ?"Ee?tga%@rr%%%hoék@% QJ%‘? Ee"{%ch a3i on
3.5 as a rea®P@htnited Stgtes Fategndy ¥ 1BA((ssTRS| AHskel) 11, 898D, WO IBBIE(rTplished

‘Tol uene), 1: Mar&m.i1999;.1‘W@igazszéfrea(ﬁﬁoli&r@e@ﬁém&&%, iQQ%)EWM%ﬁé%@d B&ssted S 3.

20 Enanti_oner. i f the isonmer with the 0. 25 was acconpl i shed
using the f il 3%%89@%%1%?? Spvolsned Perabercy1aR). P 98482438 (pyblished danuamisdi | e
phase / 601 40t QEE)DWWHEVQ'@(?JH%&?NH rsg1g©9pa;5:°waﬁlé/oa&;qpum&é Uary Eiz.%gé)?t e:

50 nbL/mn. T . . ed. usin t hanol .. The retention tinmes for
the two enan '?ogéﬁlﬂé'rg@g%ér\r{@g%gg?%i *4hd "2% %Frﬁ{']eshl\%erﬁf'cze' (§§3Eﬂ PPMBIET o[ R ). 25
Pr epar at i on shedific \/@F obipitern @sefuibothel preseatindention are IM862 (Cytran Inc. of Kirkland,

(4- met hoxy- bgRdWaton{ - L3\ a | am -2Hp zal -3-yl]-cy
cl opentyl }-am deg)‘?ﬁé%tsi[o\? 1 éﬁa{)&%ﬁq%B%hébgﬂé?f% %@8@%’&‘5‘% t éfr g H@h n%nyhod
for Prepdr atfirdifisso.6 Caligniag apt Aneigoime. ra syptheticsiboryme . fnkn (RistzivbeOHBoBGKEC! 2) |

1:1 rati o ofcdidrsdo) ERBOSroh eS t Al | - MS ni z
(APCI +) 633 rado) ro l%@’ﬂﬁ’g\fﬁll 8iforhig). HNYE: SR Gk SR GF oS e Bo uddd

,é/IVH ‘% ExanB e 40. . )

N- [ 5- ( 3- Acet'V "GRGSBILYENMOP &R ESAcyResiieyit azol - 3- yI | - 2- napht hal en- 1yl - acet ani d

g The t |t tlhe Zonpcﬂnusmz V\aﬁpt?rymlb@cﬁi;,fﬁd:hbys% tdge:zmwgéla&@rw%&&g@'@ﬁ%ag)g@( gog/
reparation reac i nst ead of Preparati . ~ 0.

Ve Grzer 20D BbSR A 0d ARBAnecs BB R o el dores R

obt ai ned'Si n 20HZED. (ChiRVES 9an zisp ARClompin8F Witt{ Ketmpound oXNOr24 I8 RGexahile those

PCT/ | BO1/ 015, : 0 l i .

(3. (5 (2- nap e anVes Sndass il AREF 2 DO W &tlto obtst Y 15 ami de

The title cdfBOUN® %%ﬁ%%mw@gedzw Ty 1098 WetR6at¥ dputisherpleuas022, 1898y

anal ogous r egOBANE0 (FubiRhedAFP17 5@97*}(@%"95/@@&@*%Msrﬂégiv%|yﬁ,tzi 9@'5623%?@%1 %tﬂ?g ?Rrsr .

i soners vvasfs?egs' ng. " HNMR obt ai ned in CDCl : g

). Exanple 42" -'lf_(&p Hi$PYsq. ecpmbey 245 1996). (and Uned Siates Retent A881305isvrs)

E ycl ﬁpe r:zloylh [MaRét- 20y 098y, olhicB ebd Ji-harpy ra.aa're@laté"dnﬁeréih tngﬁeirc‘éhffeﬁuérw r&%@nc%y ggﬁmz L/Z ed
y the net B usi ng. anal ogou reactants.. R~ 0.3

MeOH CHZC g%et’@ 'R@%@Sg@ﬁg‘c"? gfes‘?’ﬁ%%’%f’% 28 aPe Teioed e SFFFé"’FN@R"& i
obt ai ned i n ACPBeON NoRR! 1734 1,(flsPdkrkpry23 1199Rkehd n UriteciBiates PABisional Application

N-{3-[ 5- (2- Napbi/al38 -ileaXibnaReAi7Y hu3! B orlwhich are i in their entireti -
H pyrazol - 36%'4% cl opentyl } - $E:)}):én}z/an‘i de 1c5) ‘Ibil'uce atrel '?foépoé%%'gﬁhﬁg e\?\%%t'eg%rf'ﬂesi zed

by the neth [ENES aniP £TRRP. rasertAginGlAiter FeBRRUNAR £0Y aHbsiancR-degriBd! NS YeMeOH
%zc I(:132) I?I%/B hfmaﬁenerFgma F;ﬂ'ria??pidé&Miz]S-, m.soiﬁérﬁ?\éfi@ ua;_i%vlsqamlh hiBplickiIMR agmeﬁ‘:caQEd in
) + . 0 wing title conmpounds o

Exanpl es 44-0@7 F?AO/gnrp 88%5(’38/ At %%@F%@WS 8{7’* 'BP'E%Q? F"ﬁbg EFﬁngﬂ' 308 MR R EFORRMNE g ous
to the titl of fourdrolino acsbrdBnaeyéth &teipeasert.identios.i ng t he steps described in
"Preparation 4.2% thrRUs of BFERALALL 4.9" . h.case, a_.reactant
anal ogous to napht halp(ean- 19yF) 'ﬁ‘@%ﬂaﬁgﬁ?%rb?diée‘{’;g’éﬁ%ﬁ‘r?”s‘?‘ %r{?%«g%‘?ﬂg "b?fe%a‘wg title
conpound of 2PPYREY ! iogwt oBcanser, including. Thwit 51 imited i digente caveblet dianhancisat ed
accor di 3g t anfit@ori@ibRctesiRnsds) ARA af ©TLAY R}tBBRL FmBhocite antigen 4) antibodies, and

other agents capable of blocking CTLA4; and anti-proliferative agents such as farnesyl protein

transferase inhibitors. Specific CTLA4 antibodies that can be used in the present invention

include those described in United States Provisional Application 60/113,647 (filed December

23, 1998) which is incorporated by reference in its entirety, however other CTLA4 antibodies
35  can be used in the present invention.



the title conmpound of Exanple 30: 25 Exanple 44.

3- Met hoxy- N-{ci s- 3-[ 5- (2- napht hal en- 1-yl - acet yl am no) - 2H pyrazol 3-yl ] -cycl o
but yl } - bewnarriigsicR, 0. 33 (10% MeOH CH2C12); np 124.8 C (gl t) ;

" HNWMR (400MHz, CD30D), 8 2.20 (dd, J = 10.2 Hz, 2H), 2.72-2.66 (m 2H),
3.14 (apt quint, J=8.8 Hz, 1 H); 3.75 (s, 3H), 4.12 (s, 2H), 4.40 (apt
quint, 8.4 Hz, 1 H), 6.31 (s, 1 H, 7.0%#7.00 (m 1 H, 7.28 (dd, J = 30
7.8 Hz) 1 H, 7.46-7.35 (m 6H), 7.74 (d, J =7.9 Hz, 1 H, 7.81 (d, J=7.0
Hz, 1 H, 8.01 (d, J=7.4 Hz, 1 H; "3C NWR (100 Mz) CD30D) b 170.6, 168. 1,
160. 0, 149.0, 146.0, 135.5, 134.2, 132.4, 131.3, 129.4, 128.6, 128.1,

. 127.9, 126.2, 12HeTompawds of foprgulg 1 gangalsy bg aympisteterhinsa mgthog forsighiiting4 1. 5,
.40.2, 36.9, aBﬂor&a! dt\Growith Zn 6 ARl i eSmBindtibi Wit) rad@ieA R eBapy. 4’@chmques for

N-{CIS 3- [5 l\sl?wht aglen 1- I-acet Iamn% 2H avrazol - 3v|

~cl obut yI } - FIVYSIOSF f?ﬂ?rh';'?F SRS AAPHEN Re @@tbaﬁﬁ%%@ﬁﬂaﬂeﬁzfed imire142. 8
C (rTD;IO HCl csmbl”héttcc;n 'tHINIMIR de<HoiBddHErein. Wa@nwriﬁﬁiogg\etgﬁpm/ofmwéﬂtiawﬁ H
CD30D) , 2. = 95 5 . 2H), 2. 73 J=7.4, 7.4 H, 2H),
3.18 (ap? qd'?z'%%‘(mcbfat'°”7th‘§ra%¢a”% ﬂf&ﬂ’.‘ﬁ@s(‘%?c”éﬁﬁ 69@1'*.‘-46 (apt quint, J=7.5 Hz,
1 H) 6.40 (s, 1 Qdmpoindd&f4orBinla(can 4lsh beT7ad8thisteted n condbifitian with H) COB-103 (s,

166, 4, 145, I g0bredag Agheimery Glongo, 3 hpyl oo ylel gy
128.5, 128. Gleclng7 Specify ewpgipies of BOX! infibora usefuin1this TBASa of IRINENtiGU 2L,

41.6, 40.3, pgcﬁudgd aBdve IwhdrdiVisd 8 e dAHE ﬂnﬁ%nt&%c&ntﬁ% dn \)nth m%bﬁd &ormula
N-{C|s3[5( halenllyl-ae yl am no) %azo- -yl'l ~cl obut yl }-i sob

ht
utyram d8 RIfEY tt?gp HYRRRISEL gioythp P‘F\“C@’eﬂ %‘ WeéﬁP“”tﬁba §8%-lignhiditernpno
HCl salt); Wcod‘r!lﬁﬂ%r( Witt0 hdompéld [B¥Esdnula bt Ehn9&né&lly BéHetefhirtd HySa pakhn ofl 92

gg]d 2‘|]_|) = 9. gvidlrtgaggﬁk!ﬁzﬁlpr@ose\? effeélvég%% GSflr efoL{ aéfé:%i—@mh‘é%r in %ga%nd@h (am 1

H, 6.32 (s ,corhpadhd of7 fofdldsr 1 ASSfrc(mraboleM tc7atﬁ>mt 25dmg/g body. weidht , THe ddjly effective- 7. 89
(m, 2H, 8. = ) N ) 75.7,
168.7, 147.7 ;lr%?i'ggf tB‘,; c%‘g"é’a%‘,rgff["ééf"g,)' gfieé‘i‘"%?’ﬁff W%%@%@%%%ﬂ%ﬂ@g

125. 0, 92. 0 bodoweight3gin somgjngancey thg anpogntpef AGX-|! FnEbita and(onRi® ano@® bf tet1 ) .
Exarml e 47. 3mbRRa st foefd plﬁ RHABRBHATOR MY Ibk fos8HaR would be requnred on an mdwndual
cis-3-[5-(2-na hthalen 1-yl acety IamM—ZI—I— yrazol - 3- 8’1 -am de
R~ 0. 56 (10(?%)@624@@‘%&?’81’@%&% grsiedyeiigah dnqtreriie Algpeimsos ‘Seas(enﬂ% qqeﬂ' Vgal t);

" HNVR (400|\/|1diipalrd16nt%® rela‘ﬂedﬁlco@ritw&dédne{m 1H, 1.32-1.28 (m 1 H,
1.75-1.70 (m 1 H) dd, J .=

! 2. 552 45 (mCoRRIns GIouBt G D o i) porphatgf o o NG

4.17 (m201 Hcep®r 30agosist for treatmwz»sdq)r@mo@m arBddly. An BU-17redddtar amtadd)st, a‘é 80

gd37‘](a 739 ;e&ted")\erelz 2% l_éﬂsta c& tﬁlﬁ)ﬁ ??8 Ot&NE%gongzgl%fvg% Ceé“’ﬁ_%%’ SEbW%P]ﬂQg

152.5, 142. @chiw @edlqtsduezpor@sy sych q_sgesr@nsefzgedaptedltyasuestamzs;’ JVaripgemIg-1

]1%611 L]ﬁf/g 9ece§t353:ﬂégo]a%@ &e km ﬁ th@%rtgand%y]suchQKa redéptet: antfholist caR bad- 2,

AP
N-[ 5- (cis- Snﬁl,zg‘g g}‘ﬁ%{f) &0 H'IV e ﬂs)deiﬂbswa% '"3’°Wb]”at’2°”n‘ﬁ'ﬂ'h? IHRMBPHNAVAT. acet a
m de R, 26. 5(ibr(nih@% MK re€airRClariagonidtiNbid ded&Hbbitin, f&ClaxBple, Dnitkd SatésPati) |,
s 2ty a3 gb%% (ssueedinly {glsoiunid el BRlonfbihddlone g Bhsampelio, -
aH), 7.77 (dgga _w09991057gé Kptermatig el PulgiSatiomDate My 38, 09B);03niteenStates-fatent

'3CG-NVR 21 538-67 8@74§7§ﬂed §Zpt9n?ber4g ?@eg‘&ﬂn@ém@@ Pé%nt 9@866&)9 (%g&d?hglarcrﬂ-gg 41,
125. 70, 126. 22 134.18) 146. 36,

148. 68, 170.'8%): 9'7'5?d3§tatef Paﬁ@t I5FIvR 4R3 i‘smﬁdug)lsts% 1(9%)1 Ly"teqrﬁtwgPater@ (HOI
salt). BRanml73480 (iNuéct UgneD0, F9483- ll}ilatﬁhl@h@ésematént ¥l 742880 (issued April 28, 1998);

; :381m /n8%|_ é:%%l{t@dz Qtate% Pa%en‘?% 28% 8£QO Psqud Augus{'l %anggg? Unlt\é\(?s(f)a%ed1 gatent 5 3372481PCT/ 1

(issued July 26, 1994); United States Patent 5,122,525 (issued June 16, 1992), United States
Patent 5,843,966 (issued December 1, 1998); United States Patent 5,703,240 (issued
December 30, 1997); United States Patent 5,719,147 (issued February 17, 1998); and United
35  States Patent 5,637,699 (issued June 10, 1997). Each of the foregoing U.S. patents and the

foregoing published PCT International Application are incorporated in their entireties herein by




RO. 50 (10% MeOHI CHzd 2). ' HNMR (400MHz, CD30D), 8 2.20-2.30 (m 2H),
2.702.80 (m 2H), 3.20 (apt quint, J=8.0Hz, 1 H), 4.18 (s, 2H), 4.48 (apt
qui nt, J=woSimg3é H), 6.24 (bs, 1 H), 7.38-7.50 (m 7H), #®ciaBéy®Bsdm 4H),
8.00-8.05 (m 1 H. "3C-NWR ?4.68, 36.92, ' 40.12, 41.47, 93.54, 123.68,
125.39, 125.72, 126.25, 127.20, 127.96, 128.12, 128.35, 128.59, 5 131.17,
131.56, 132.44) 134.20, 145.86, 149.19,9968.39, 170.60. M5 LRVS miz (APCl +)
425 (M+l ), np 194.0 C(HCl salt). Exanple 50.

2- Cycl opropyl - N-{ci s-3-[5-(2-napht hal en-1-yl - acetyl am no) - 2Hpyr azol -3-yl]-c
ycl obutyl} acetam de R~ 0.60 (10% MeOH CHzCl Z). ' HNMR (400MHz) CD30D), 8
D. 93 (t, J=Tefgppce. JHp compoupdsdescrljedagaio peferencepipaving B-1(receptpe gntagenizing H) |
«1.70-1. 78 ( BtivdiBan b%&i]ed%tﬂéspt(egént Mntlog R&weep BtHePNKX rba tof aftdgAishScdnm

2H) , 320( tqu};?gl 1 H, 420 (s, 2H), 5.4 apt quint,

J=6. 2Hz, "(ﬁ?'”"f“tlﬁrj‘ 7.40-7.56 (m 4H), 7. 78 7.88 (m 2H),
<8.02-8. 08 (m 1 Hihe effedoiidRourd oPah NIZ4 rdaeptor2itaéhist BomBinatdh witb a caHipddfd of39. 47,

123 14, 1265894 155 gebrilop Sy oy & frbiey o sy Foppbooderinohy ,

(APCI *) 403 dégerangp formmp NES!. IECE@O(' Iamagcmal it pomtibegiorpdith acbmpound of formula 1 is from

6- Chl
{cis- gr fSp)(/%bﬂ}ég? E)aal%lltté 4?( ceft ?nht eﬁ—ft've amour]t Ofsth F‘impou?ﬂ ogtgou”fnijllfa} am de
RO. 50 (10% Nideybetaepropiopt 0 qqmmqonwmkg b@mewwht i1 @msnszanqe_s tigngmaury of
2.762. 82 ( rrl\lK&"Be«:ep@'i)r %Qtaéd?ﬁm ar%‘lﬁr Me arr?ouﬁt &hﬁe co?nyb@nd & f@%ul@sl) m%@com%mgf%n( apt

quint, J= 0 (s H , oSH) ,

oH), 7. é% 8"‘?1"?1‘??%?1) W°“'%‘@ TRfued Qaa's@d'v'élé?' pasis taechlere thesame desr\?d sf@ct '93 77
121. 03, 122168ing dshReshion orlARe§2, 124.50, 125.40, 125.72, 126.24, 127.37,
128.01, 128.11, 9. . 134,20, 140. 140. 70, 144 150. 36, 1

182.15. N5 LRMVB iﬁ%sﬁ’ P"e)”t'%%isct'ﬂfﬁ?&%s CopRINE & SPTPRR °Z£?r"{’$'a%|*—_“5%t8r?pﬁggj 152,
Qui noi i ne- 2resaptbroanyddovisizioi eatroers -08 d¢isessRn wapimiidtal ArbHI;yle2Eptor antagomst as

e T BT S LR Bl B3, RO
qui nt, S 238. SW)SUQ.S*WG can %5@‘@ n tmr esept B@"{'@{‘pﬁs qeaérived algve fzcombing) 0" v8th36 ( bs,
g-mH) éH)7 38- Zorﬂ&)u(\dmof ‘ﬂ:H}wIazl 68utstitted mxvl{l/'% Yecza'toy ar%gg&mngdféalvu%&:agzb@ 13
53. 50, 94. oéete’&’l%’dﬂ ‘“°f2§f ?’6'"@1?5'" #pthe 8¢ fzfzsexgglp'el%ﬂvDece&t%anmomatz?rez5
127. 82, 128ddduribeti2id. WO, 98/ 2433 Antek@bioded , Pub@Qticdd Datd 3%rift 9, 1888); WD 91368670,

476" (hiv1 ), (Bl stcalibad ppte Therh Yo §0ig)f dopfnandeL bRGGH Peblci o

{Ci s- 3- PB- ( Septembrr 28] €994)1 Upiterctalel Paientod, 5 k36D (isaued | ApBk3d, HogsyclnitbdSidtesani de

257?2"82"( P 3045 g oton T 36 1964 Mioe %%29% (el Seaflindglas” L),
qui nt, %% Hlfh%e 56%8%6%60@99_'8% as Ml S TOteRD) 1can fhp1used (n the preisep) |

7.42-7. 54 ( mverttibl., The &ﬂare?ne&ﬁor(em pugﬁé)'ned gatgﬁ a%pﬂ:gtlc(nmanﬂl palentsBar® thcbforatkn2- SHz,

;L_ H)Exarsrprg é«;{ém%y referlgnzce in theH2 éntlretles (s, 1H. LRVE mz (APCI+) 427 (Ml
4- Met hoRy- N- { ci sTi3 ¢ffective amamrhbfrnafbl-émb fecyteraatayoHishinicombinatioh pit &2ddhpound of

3-vyl I

b 7 A\ SO e s MRS L DR

H, 3.79 (sdosgypnge fpr 2 §HT, recephor anfagonist(imesmbinationtwith 2pmBednd ofifefmuiagt, lSﬁor(ls

1 6.91

7H)82 2 a1 ( rgnbout] a)‘& g‘@bou?k@ mg/l %3537 wé@nt( nﬂhe ‘M’factlvg dJ lg a‘r@unt%‘f%‘ne%g%’d)%[ 1. 46,
54.71, 54. 76’"“‘@% 998"9'1"13”"563 bafzsenraboutl%omo a&% 1?@7‘9/@2@!12 weightp 7in zgme

127. 88, 3d.28in6t8nced 8 aﬁﬁuntb?@iﬂ@}ec&;ﬂorbafhg&ﬁst arm:ffb‘hmolna‘bfac;n ottt dofmuid 46. 03,

) ié’g él C %ﬁ?ﬂn]tﬁe ?]h)%ma n m:';L 67 3 th%r? %039 be requlrcﬂvsn an Indlgfld Pﬂ); is t%SaSchig\M- tgie) '

N-[ci s-3- [SSquem'mﬁtdﬁmt@nﬂeaurygldeaemqnloaanm 2H pvrazol 3 vl

cycl obutyl }-3-ni

CD30D), 8 2. 26- AL "ng%ﬁl%sgepé&/dfgfg ) %Jefm%"iaag@%a?da f"ﬁ?’g%s THe,
1 H, 4.19 (l%essgp.bor anxisty ip aqatmaquma(l]tcomgrﬁgrggmpomgo ofgomyle( Bsand]_a
7.37-7.39 (Bxaripids, of 5SRFEs thatBdiin(B8 cortBlned & & Fcthoadr rm%l?.&utncﬁ BRI &ﬂ@ﬁ vs(ltm ZH)
13~NVR  24.82, 36,80, 40.10, 41.73, 93.87, 115.4 5

123. 81, 125°%PoURdsgorFormule; ap thefz?hagf?acef%@"ssecceatzyessf'ts mmd%sbut 9@2"‘2!0
133.22, 134.06, 135.89, 141.96, 142.04, 146.50, 161.89, 165.60. M5 LRVS niz
( APCI +) 470 (MF1 ), np 123.5 C {HCl salt). 20 Exanple 56.

3, 5- Di met hoxy- N-{ci s- 3-[ 5- (2- napht hal en- 1-yl - acet yl am no) 2H

p~rrazol - 3-yl]-cycl obutyl }-benzam de R, 0.50 (10% MeOH CH2CI 2). ' HNMR
(400M—|z CD30D) b 2 23 2 30 ( 2H), 2.732.79 (m 2H), 3.23 (apt quint,

~ I~ L ~ e~ 71 ~1 N A A~ f e - ~ I~ L a T N



25 8.08 (m 1 H. M5 LRVS mlz (APClI+) 485 (Mtl ) Exanple 57.

4- Di met hyl am no- N-{ci s- 3-[ 5- (2- napht hal en-1-yl - acetyl am no) 2H

pyrazol - 3wgl d2si83ue! obut yl } - benzanmi de R, 0.45 (10% MeOH CHZ®ca)iBoi /=R
(400MHz, CD30D), 8 2.18-2.28 (m 2H), 2.702.80 (m 2H), 2.99 (s, 6H), 3.20
(apt quint, J=8.2Hz, 1 H), 4.18 (bs, 2H)1 4.46 (apt quint, 30 J=8.3Hz, 1
Hy, 6.31 (bs, 1 H, 6.69 (d, J=8.7Hz, 2H), 7.42-7.53 (m 4H) 7.71 (d,
J=9.1 Hz, 2H), 7.80-7.88 (m 2H), 8.D6 (d J=8.3Hz, 1 H. M5 LRV5 niz
(APCI ") 485 (M1 ). Example 58. N-[5-((

S) - Hyd - et - - 3- de_Synth f
the t1t16’c 'wﬁ%%f%%ioéﬁmrr%#gaa%ae?aaﬁrh Ot Ploe Ve et Pe 48 B poun
-of Prepar at iooraddirBstered iim gzombinetircit /it aa perthmgod f tformutgp it halae phatmygdeuticadt v |

hi d b

tC r eg{ Iedeaccg’r gﬁp\%é LQJ{ s &Sg%?%@%%%&éaﬂ%ar@oﬁh%%ﬁ)%é aE)%ntg qf"w %{jhg&e i
«B01 /015-40 cpmp@mgm (om%/émy berq@bingd or adrintgredDrLEe W@D@@)RIN SERZEMNE d,
J=6. 6Hz, 53H)andé,:,1@xd§ 2H), 5.97 {dd, J=6.6, 6.6Hz, 1 H), 6.47 (s, 1 H)

734740(m 2H), 7.42-7.50 (m 2H), 7.747.87 (m 3H). LRVbE mz (APC ")
296 (M1 ); np 10%re yff@:tr(zeH@no |of)a S lEkanglr@trggwrth a compound of formula 1 can

N- [ 5- (2- Hy drgaxeraiy bSHetamidtil by @tpabsbo of?d‘brrth’ S0 Ia- p%p»bdee%reawbélrb@b@n&n Iforacet am
i de Synthesrs% the title conpoun o] I g Lp t%)

br apat at | on SS9 M EHaLoT WiCE BTPOPIBUE | B HbHHA 8h Eretit St avsyd

chl ori de. Thhogy wekght.f THel effasticle beyly dremrmbfelmetaompounﬁrmeforrasaﬂ perecplly Wil b¢ hetdlest € Was
treated . acc OD)

5" 7 e (8°C Hogl§9d o bt REMBE by el Ty Vatankeh tge RERGR: oS5l bhoor 8™

2H), 6. 22 (lzsourtt ofpe campp@nd/ofF@miim1 injthly combirggor ay Fegssign wouldibp reqpir@Bon( d

J=7.1 Hz, 1 a'ﬁ')ndrv%ug @as{.réjto a\!hlgve%ame d@lred !ef%yﬁn E‘éa?rngs &P gs?)m §r]a9xrétb/|+ 1), nmp
117.6 C (HCI salt). Preparation

N-[ 5-[ 1- ( Benzot hrﬂa%rpoencwfdwwlae% iaw phaymaceutigali,aseontaie 53) theropipsan-aissl bes- y| | -

ﬁl— ng?ahﬁlil grémﬂqué({ ﬁﬂf&@%rdﬁbr&éntﬁycﬁotﬁég@ﬁﬂs ILicly ﬁ@h‘lﬁ“e' @ﬂl?p@fnlnergrc agent, ;]otr ;]heI L
roxy- et hy 0X nz razo al en- 1-

1 - acet ARy e phyieeasoroot FIBINOT Mot ephiet O VH-AtGe ated o achlaiea by

2chl or obenztdhem(ﬂoearﬁm@&ewbtrar&m@romch as 3bhizaphrehial | Byaegbidayof aintipslyeHoticsn of

KOBu (1.4 nj, d se. r.2 F tion

was quenc heg% \f/\vi“gh#ﬁ@%}ma#dgftth%h‘oﬁlﬁ%aendgéwﬁﬁ td dﬁg':'}.d%ﬁ?gasl%ﬁe gﬂ& & ?Pf

separ at ed arbgnzispthiazelgavl)-t-plparpeinylgi!)-achlerd- lo3-dingggo2-indo-2-griet er‘-b‘éi aRatent

concentrat edy 4479@8{ aﬁ@@ﬁé‘r%téﬁi %%%'éﬁaé ﬁéﬁzbﬁrh&@%@tﬁyl Qf(4tn@tr§:l ﬂBrbé‘rBirﬁ,Jl 18RS
acconpl i shed by NMPLC using CO cart “ﬁ% on a Biotag %stem

el uting 2t Hh'aﬁn/mmeﬁmmemw YecPeatan &1hmei4r aed iLbhs Pat?h‘e5 29,382);
product - Contfﬁbéﬂdﬂfb fr 34 4% -FEFB- 1@%6@@6@2&@@41%@@%]@%& mm&ényrd&dmc ed

B eSS O R Bl B TR R Pradorb Sty Traghs it =0
i;?SaZHZ 3I—|)c)1lo&pﬁdhy()mper&‘"|)1Vmé'lﬁyl-ﬂbl pynil@td(Z@’rHZpyn&hé 4.55 Pateht J53152 87);

26, 7tk 2oL IR il iy Migleelpuufitsg s,
7.30-7. @é (rﬁ'atert H), BIURITY. 43 RRn 163303 7. denansegin: (m 2434§4-(47lugpptengki-( m

3H). LRVB nigp J
NH% 5-[(19) - (8 gf}azﬁﬁt@?ﬁ*%pzy@fb%hﬁwwja -d.d) rsStﬂraEéf@W d%xr@@ U, Patert 5,021,420 NGD 941

| al 1-vyl -
VSRR A BN G TSN e AT bR M O U R
accordi ng tmubr’eﬁmema; hta@bbidyélo(ﬁ&w)ﬁypes HFotnyP2, 441 HI3H Y deitabditddioneHH201s2) PatentHNVR

(400MHz, CD%I% % A7 35 (s ‘(23% 5.84 g 6.7
6. 7Hz, )ségg( s, %Es'ﬁgﬂ‘)"a” 6. éé‘“}f(‘g‘z ugyo lﬁ'fiﬁydﬂﬁx}"g‘?‘?‘&' : .626°d(‘1’ﬁ”§y A
7.327. 5730( mprd‘sk@zrnyl]ki@ﬂbe?rzﬁﬁldé ny. SZP&tent?ﬂe 858B:142)9 and mapui:ndrIX4 4-diRByRT-@-(EARCl +)
*429 (Ml ), M\Q?i F’ %)é 'p%%é Qﬁ? s Ola23 04
N-[5-( Benzotpﬁrlazg oxln uﬁ %dg)gol -3-yl b nap ht%)al ?L pa} nacet am
de recited above in thrs paragraph are each mcorporated herein by reference in therr entrretles
The effective daily amount of the compound of formula 1 will typically be between about 0.0001
to about 10 mglkg body weight. The amount of any of the aforementioned antipsychotic
35  agents contemplated for use in combination with a compound of formula 1 is generally the

amount known in the art to be usefu! for treating psychotic conditions. However, in some
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The title conmpound was synt hesized according to the nethod for Exanple 60,
usi ng anal ogous reactants, 5 R, 0.50 (5% MeOH CHzClz). ' HNMR (400MHz,

CD30D), Bwh RAsf®, 2H), 5.38 (s, 2H), 6.46 (s, 1 H), 7.40-peromoelmissbH) .

7.80-7.90 (m 4H),

62.

8.06-8.08 (m 2H). LRVB mlz (APCI-) 412 (M1 ). Exanple

N-{5-[ (1R) - (Benzot hi azol - 2- yl oxy) - et hyl }32tH- pyr azol - 3-yl } - 2napht hal en- 1-yI -
acetam de 10 The title conpound was synt hesi zed according to the nethod for
usi ng anal ogous reactants. R 0 41 (5% MeOH CHzZCl z). ' HNWR
(400MH, CDCl 3), g@ S,

7.1 Hz, 1 H)mst@c% t|'(esamo_yn1_9f the@nggsy@@tlc for g1e|zemoggnt|-epj the]:oggoundgsfo(mqla i
7.38-7.60 (nhe &bbinationmaybe9&ss tHEh wdkih be %md%%nﬁnﬁmhﬁbaﬁg% dEVE the satne

Ex | e 63. B I

e put azol - 3-4FF = SR I TG ATESAEn i S . GBS oL BrrBiepoh e

synt hesi zed pmésemnrdﬁem@ntatsotegﬁmmﬁshﬁg%ﬁ_ﬁmmdﬁ(&mm% ewcc:ﬁ? formgia :gc;:/inmrmlh;??mpsl_l?\l R/rR
Q.24 np nono sa ;

°8 m'ﬂﬁg'g tgbr? m "§ I 94 (m 2H), 3.18 (apt quint,

? A prop@seflsam@rp for Sodebiptapit quhmlabové(dsschéh-lzomb]nahbn, wih 39 (s

ﬁ*?mfnﬂ“og%ﬁéu'ai o Sou fofs el ool el % snéhy g

151. 5, 148. 4’ay 1&BFOQOSGQ4!0105T“ of B2 62203 I3suctpcombingtion, is frorg algout @.2@togbout Béngkg

125.8, 125. 7bodﬂ-\2é¥gh?of tﬂ@@atﬁmt pgrzo%(yfA pagg?seéemgﬂf@of]NGd-éQl i suc%%or%bm%én § fr01411 S5,

Exanpl e 60,

react ant
(400MHz,
J =8.3 H,
1 H, 7.54-
H, 7.94 (d,

36.7, 22.8(m
N-[5- (ci'9-3-

Prepar ati ons, &
t et rahydr of ur;gn

magnesi UM brabpgt

1

b 1.85 (d, J=7.1 Hz, 2H), 5.88 (dd, J=7.1,

Preparati on

g BB AN ol Shak e RFon s A BioRRSRy AEIHE g1 SEPPIEPPAFO! - 3. y
| ] - 2- napht hauemneoinbipbtichceikdniatsbat Po@paut ata mgkdbody Weight paf dayn o\ dteHoSddamount

oyt azol - 3. yi ] (SRR W St T aRelib ool o i g Rgr b oo

pyrazol - 3- yI(]
anal ogous t erapessd atesio fob gepirbreer in Bugpeombination is} frdm (aboigt] .Qidiorapostynibyes bedyof

e‘} dgﬁ% ASFQO;?%S%PLMMnEEf %&45%?(?“%%&99 t%% ol'B froﬂ'l Jb%HtrWﬁl }o in

i

coo treat e
0 (rmg hedy weight nenrday, prefauabioirem iEbut i0rﬁ)5't¢-lﬁ?out njpﬁbrmg/b@ hpdyet i on

of addi ti on,wdidiEpdr @agt A%p&é&téﬂo@nt%%spﬁﬂ&cfn@ &fsdch rcoﬁllginéﬁ'oﬁ‘ lsaﬁ'om Auo.0d f3eN

saturated a
warmed to r

eou

Ao

g

anmoni um chl ori de sol uti on was ded d the m xture was

RI&P Red weioht per disA P@Hﬁ?@émPWtf?faf&%ap'%?dEI SYqh&oPiRgtign s was

diluted wit hronmbbmlomoes %balhtlocsrmgi@ baday @Bightasr ms rastopsbédiariisuhedt z@;@dd&?fel ne

d
1 S e TR e 06 aou . o Do WFeH e By 1 ome 76
PCT/ | BOBOO1 insiangesrfon érshof ywetatoremﬁefnumed Sainpti¢rBOBOWsvel, thp anfoumtrneeaantsbecwc

The dil ut ed
purified by

conopund.
1 H, 7.35

.ﬂgréd
, (m

t(\él thnl%ﬁon ggﬁgag’)leésp t%an%vc(um be?_é&mrbeg 8081 g&vnﬁ.w bﬁ?s 66 ( m

Hz, 1 H), 6. %E!e\(edhe spme dgsired Pﬁect'm?atmaaewcwc condiion. g 7 Hz 6.34 (s 1
2H) ,Thé lﬂA%nﬁ&'a algd Hrovides’4 pﬁaﬁmaé’éﬂ)mal BorRdbsftioh aﬂd 'ﬁ')etho@ f&’]treﬁmg 2H),

H) , 4.65 (s
5 2.55
N-[2(4 net

@% MFER 2 ?%Sg '&dc"?é’i'?'@’ed'%gﬂae% %Pﬁgqe?dg'r?g% I)cgg'lli-"ﬁff"%{?% FADRIEING 8- napht

hal en- 1-2§| - aompaumi defoAmgah wEnid @an acdtylcholinesterase inhibitor, Acetylchollnesterase inhibitors
N-[5- (3- hydry é(b(o
- napht hal en-1-

nmet hyl ene

30

35

S0 UM R B i ')

descrlbed pharmaceutical composition or method. Examples of acetylchohnesterase inhibitors
that can be used in this invention are ARICEPT (donepezii; U.S. Patent 4,895,841); EXELON
(rivastigmine  ((S)-[N-ethyl-3-[1-(dimethylamino)ethyljphenyl carbamate); U.S. Patent
5,603,176 and U.S. Patent 4,948,807); metrifonate ((2,2,2-trichloro-1-hydroxyethyl)phosphonic
acid dimethyl ester; U.S. Patent 2,701,225 and U.S. Patent 4,950,658); galantamine (U.S.
Patent 4,663,318); physostigmine (Forest, USA); tacrine (1,2,3,4-tetrahydro-9-acridinamine;
U.S. Patent 4,816,456); huperzine A (5R-(5c,9B,11E))-5-amino-11-ethylidene-5,6,9,10-
tetrahydro-7-methyl-5,9-methaneocycloocta(b)pyridin-2-(1H)-one); and icopezil (5,7-dihydro-3-
(2-(1-(phenylmethyl)-4-piperidinyl)ethyl)-6H-pyrroio(3,2-f)-1,2-benzisoxazol-6-one; U.S. Patent



10 chloride-trifluoroacetic acid (4 nL) was treated with triethylsilane
(1.2 nm) at 23 C. After stirring for 16 h, the solvent was renpved in vacuo
and the r®0dumsyas purified by silica gel chronmatography gdPHie}o1540

chl orof orm et hanol) to afford 39 ng (78% yield) of the title conpound as a
10:1 m xture of cis - traps isoners. 1H NWR (400 MHz, CDCI3): 8 7.90 (m
3H), 7.56 (m 2H), 7.45 {dd, J=7.1, 8.3%z) 151 H), 7.30 (m 3H, 7.25
(m 1H, 7.18 (m 1 H, 6.78 (s, 1 H, 6.55 (d, J =8.7 Hz, 2H), 6.36 (m
3H), 4.63 (s, 2H) 4.10 (s, 2H), 3.74 (s, 3H), 3.44 (m 2H), 2.73 (m 2H),
2.30 (m 2H) AP/CI% 502.2 (M+H)+; mnor isoner, characteristic 1 H
NMR si gnal s: 5'@0@4 &g YO 917979 s)The ZJaMtS(c’n’F pateca Aphligatiods recited above in this

+2- napht hal enpafagiph %e[l%?eﬁr?héor&orﬁl@@ﬂyrjefe?éﬁ@é Pirdntidnds. H+ pyrazol - 3-yl 120
acet am de A sol Ut_lj

N- [ 2- (4- met hoxy- bé‘ﬁzsff)eft'vs 843h Shyen- R5peIcplines/ryse2inhibiar alp ofampingon- pifasht hal e
“n- 1- yl - acet anindaund lBf eparat cangeherdiy b%&iet@mn&j @7@péf§@1| of olrd'ha i} K%&b%&%t ic

d (5 t 165 ulL,
oty 1 ek A WA A P 8t ciekpls g Wbl st w Rt oRied | n
vacuo and t Iéforredd Hisdomeboys 01011 fa abdutlg ngikgibody \aedht. 2Ehecifeqivadagaaginyof(H0: 1
chl or of or m ngf,HaRA L} fangbléa‘f éé?{eglly%ll ggbr%lﬁg %%' @uod(%OOP 0 atbh @ ggg{)% d)% )ﬂRg&Rd as a

94:6 m xture of cIs - | SONEr s
acet ate and 't se@e é’éﬁtam@%tﬂffy@?@@bnf ewywplmesterﬁsajm{abltwlandbhére trooumf foOIth?h t he

HCl salt. cbhb&\ﬁd Gﬂi@%Mm t@&ﬁ@%atuoﬁ n% Q4 |ef_79 gngﬂ Bult R%{édﬁu}ed%cgl_%u indlded (90

= 7.5 Hz J , .17
( m 1 H)1D 6 bg% (t% acl'le\fq} fhe 4sa2wp erswedz pﬁect gotrgatgg F(I mppg )dlsgasgz n'(lm cong)ve 2.30
(m 2H); erﬁﬁ?ﬁ@ht}ora@&ﬁaléﬁec(d}ﬁrhi}védeérﬂﬁ title corrpounds of the follow ng

Exanpl es 65-71 synt hes ncl udi n snthessof
Preggr ations 7. %gcf repedt Wé‘l'%a'g?l p@ﬁ'&?%g’éﬁgmgmwtﬁ" ?P@"H%lé’!ﬂ%%ef"y"ﬁladﬁﬁ’lf”

N-{5- [ ci s- 3-n¢@ropretebionty.- fohenrgrhle MM backytb] abbqpistsaZer tredtrydnt -0 G firkdnia- 6 yI -

Zcit ﬁ;" de 3%15%439%{]}@3( é@% MS% t?%% dt?'QUEnan ?)ra%n?’quzu% :[m.‘_ﬁbll_rl?fé $t %Weeéadqa’p je‘]payz 21'17’

8.7 Hz, 1§ H)amyqtrogi;HC(lqyeraj &elezpsg} [ain, yirgH)induped Sle(ngntia fo\@xa@PIESBIDBI indi@d

ﬁZCT /1 Ba)l / ghgﬁ.eﬂt@ ﬂmd’Bune L3 Qﬁ){egmla urlnaé' ﬁtc&lﬁmeéla b 1n @g@%& trgultlp]]ﬁ_‘fclggsggl?)? g

oH), 3.61 ( r%lZﬁi'g’Pss d'%ﬂa% sefije dfmﬁ)ma 02**68\'7(“ﬁ1m821’~|)ype w'@zogrrﬁvemawmm 4P/ Ol ) -
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N-{5-[cis-3- (2- AghARiPRGMILS sdnvsd QRTed ds Ble R Qlon 3t Yhab] Foh drdTBLmaKY - Phen

yh 25  phosphate of [33P]JATP (Amersham, cat. no. AH-9968) into biotinylated peptide substrate
PKTPKKAKKL. In such an assay, reactions are carried out in a buffer containing 50mM Tris-
HCI, pH 8.0; 10mM MgCI2, 0.1mM Na3Vv04, and 1mM DTT. The final concentration of ATP is
about 0.5uM (final specific radioactivity of 4uCi/nmol), and the final concentration of substrate
0.75uM. Reactions, initiated by the addition of either cdk5 and activator protein p25 or cdk2

30  and activator cyclin E, may be carried out at room temperature for about 60 minutes.
Reactions are stopped by addition of 0.6 volume of buffer containing (final concentrations):
2.5mM EDTA, 0.05%Triton-X 100, 100uM ATP, and 1.25 mg/ml streptavidin coated SPA
beads (Amersham cat. no. RPNQO0O007). Radioactivity associated with the beads is quantified
by scintillation counting.

35 The specific activity of a compound of formula 1 for inhibition of GSK-3 can be

determined in both cell-fee and cell-based assays, both of which are described in the art (see,
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3’ 233?%'& t ;‘l%ftaa It%ﬁ? il oﬁ{§ QLEItIdf sijb%t?fte?&rrrﬁa%\t s&%%,n lsgﬁ'ge§$¥&é£@pa¥$% peptide
3- (ci s- 3- { 5-spaueize, Metivroxijonp enGREB Nt ihdimg pojein] described in Wang, et al., Anal.
L pyr ezl Sebef oML VDA Ser ol T8 DU SSHSL o ool it v
oxy 15 from cells transfected with a human GSK-3p expression plasmid as described in, for example
Stambolic, et al., Current Biology 6:1664-68 (1996). WO 99/65897; Wang, et al.,, and
Stambolic, et al. are incorporated in their entireties herein by reference.
Another example of a GSK-3 assay, similar to the one described in the preceding
paragraph is as follows: Enzyme activities are assayed as the incorporation of [33P] from
20  gamma phosphate of [33P)JATP (Amersham, cat. No. AH-9968) into biotinylated peptide
substrate PKTPKKAKKL. Reactions are carried out in a buffer containing 50mM Tris-HCl, pH
8.0; 10mM MgCl,, 0.1mM Na,VO,, and 1mM DTT. The final concentration of ATP is 0.5uM
(final specific radioactivity of 4uCi/nmol), and the final concentration of substrate is 0.75uM.
Reactions, initiated by the addition of enzyme, are carried out at room temperature for about
25 60 minutes. Reactions are stopped by addition of 0.6 volume of buffer containing (final
concentrations): 2.5mM EDTA, 0.05%Triton-X 100, 100uM ATP, and 1.25 mg/ml streptavidin
coated SPA beads (Amersham cat. No. RPNQO0007). Radioactivity associated with the beads
is quantified by scintillation counting.
All of the title compounds of the following Examples had an IC,, inhibiting peptide
30  substrate phosphorylation of less than about 50 uM when assayed for ¢dk5 inhibition according
to the preceding assay.
. Several of the title compounds of the following Examples were assayed for GSK-3
inhibition using an assay such as that described above, and all tested had an 1C, for inhibition of
GSK-3B of less than about 50 uM .
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Step 1. 3-Cyclobutyl-N-(4-nitro-phenyl)-3-oxo-thiopropionamide

To a stirring solution of lithium bis(trimethylsilyl)amide (3.6 mL, 3.6 mmol, 1.0 M in
tetrahydrofuran) in tetrahydrofuran at —78 °C (acetone/CO, bath) was added a solution of
methy! cyclobutyl ketone (400 uL, 360 mg, 3.6 mmol) in 10 mL of tetrahydrofuran. After 1 hr

15 4-nitro-pheny! isothiocyanate (328 mg, 1.8 mmol) was added in one portion. The reactant was
allowed to slowly warm to rt overnight. After 16 hr the reaction was quenched with NH,Cl,
diluted with CH,Cl,. The layers were separated and the aqueous Iayer was extracted with
CH,Cl,, dried over MgSO, and concentrated under reduced pressure. Purification of this
material was accomplished by MPLC using the Biotage Flash system eluting with a gradient

20  of hexanes through 50 % EtOAc/ hexanes. The product-containing fractions were collected
and concentrated to give 3-cyclobutyl-N-(4-nitro-phenyl)-3-oxo-thiopropionamide (266 mg, 53
% yield) as a yellow oil. R;=0.54 (30% acetone/hexanes); 'H NMR (400 MHz, CDCI,) § 2.35-
1.80 (m, 6H), 3.41 (dddd, J=8.2, 8.2, 7.9, 7.9 Hz, 1H), 4.04 (s, 2H), 7.70 (d, 8.7 Hz, 1H), 8.11
(d, 9.1 Hz. 2H), 8.23 (d, 9.2 Hz, 2H); LRMS m/z (APCI*) 279 (M+1).

25 Step 2

To a stirring solution of 3-Cyclobutyl-N-(4-nitro-phenyl)-3-oxo-thiopropionamide from
Step 1 (266 mg, 0.95 mmol) in 2 mL of EtOH was added 150 uL of acetic acid follow by
anhydrous hydrazine (283 ul., 306 mg, 9.6 mmol). The reaction was heated to 71 °C for 2 hr
and then cooled to rt. The reaction was then quenched with aqueous NaHCO, diluted with

30  EtOAc and then the layers were separated. The organic layer was washed with water and the
aqueous layer was back extracted with CH,Cl,. The combined organic layers were dried over
MgSQO,, filtered and concentrated under reduced pressure. Purification of this material was
accomplished by MP LC using the Biotage Flash system eluting with a gradient of hexanes
through 50 % acetone/ hexanes. The product containing fractions were coliected and

35  concentrated to give (5-cyclobutyl-1H-pyrazol-3-yl)-(4-nitro-phenyl)-amine (216 mg, 88%) as a
tan solid. R 0.36 (30% acetone/hexanes); 'H NMR (400 MHz, CDCl;) § 1.84-2.22 (m, 4H),
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_C(=0)R13, - O)F@M%Moowzs@mm %82-2001 (MR 2B1), 2609eh2(RnB 2HR 2404-20820nfR28), | S

» L{‘?SPSE?@QL%?‘%%@P@E%??CEr7°5?2§3*§%”?*? & £ 5% @ sy s U

Ce al kynyl ) J9=7(5c3.508,) t)c$-Balddyy=9.5 MHGST)FBy%ﬁb@Hk\Eﬁﬁ P.0H3- Bh)nenbededs7.9,

het er ocycl ogb#y lH (7@5—7(13) =1 g,y || cl oal kenyl, (5-11

menber ed) heterobl)c cl ( FE MSK'){/z)(Al-J\c,Q)?,%Qmﬁé 14 marrbered) het er oaryl ,
wherein R 3, R "= = e subst i t ut ed

Wi t h from one toTis t{tlescdimiouﬁdJ@ﬁst $reb9@&[3ﬁm@ﬁ§ io)’thé%&ﬁdcﬁrfErxémblg‘l GhingBr, 1,

20 - NR OR', -N\R O OR' ., -NR sC(=O NR'R
-NR’ sS(2 C))z%:%goﬁg’gd%%tsC))ZNR’R’ss-C(O?)s Log( = O)Sg’(s) oo( = O)CR’SSC( ) >

-OC(=ONR sR', -OC(=O SR's, -SR's, -S(=OR's, _S(=0ZR, s _S(=0 2NR sR",
_=0R's _C{:O)CR' S, -C(=ONR skn, and Rs each Rs, R', and Rs is
i ndependently selected fromH, straight chain or branched (C, Ce)al kyl,
straight chain or branched (CzZ-CB)al kenyl, straight chain or branched (CZ
CB al kynyl), 25 {C3-Ce)cycl oal kyl, (C4-Cs)cycloal kenyl, (3-8 nmenbered)
het er ocycl oal kyl , (CS-C") bi cycl oal kyl ,




-

{C -C')bicycloal kenyl, (5-11 nmenbered) heterobicycloal kyl, (Cs-C, 4)aryl,
and (5-14 nenbered) heteroaryl; nis 0, 1, 2, or 3; V\/nereln R and R' in
-C(=0) (CRVMB'isswed - (CR R'}~ are for each iteration of n 3¢1agbi/nsg

i ndependently as recited above; or a pharmaceutically acceptable salt

t hereof. 2. A conpound according to claim1, wherein R is -(CRR')~ ,
-C(=ONH or -C(=O(CRR')~ . 3. A conpai¥nd according to claim1, wherein
R is optionally substituted 35 (C3-Ce)cycl oal kyl or optionally substituted
(C5-C") bicycl oal kyl . WO 02/1836 PCT/1B01/015-40 t -85 4. A conpound
according to claim3, wherein R is cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, nor bol"NMIR (4, €€ b S [1B5L. G (mhéR)y R, 266@@?("10?}(') 838 l(ddgd, J=8.7,
.substltuted TPRY, cahd P C 1 Iy
substituted J/5gtra|@th chrwze;lgﬁ@oéfmb?gﬁ(cs d)lsgb s ZHV\A?%?;IOQ @pt‘l:‘_%ngw;?/%
substit ut ed ‘4PFRIERE MR n or branched (C 2 CB) aI kenyl. 6. A conpound

according to cl alEma&.,pnémqwr&n%hé@l)((%y@oﬂdtwtzﬂ-mazcﬂ-‘éyi;ﬂanﬁmabered)
het eroar)él each 1% .onall é.fr‘dUbStl tute cordl ng to claim

6, wher ePn’ R 1 5 TORAHSIOMRPR GO rager PRy S AALE o Ciaes e

pyri m di nyl anpiyoczirengtantsor pyri dazyl each opt| onal |y substl tuted. 8 A

Comhound of ol a Gl AL BEL A 9 GLEnE perari Gy 3982 @ 24
(5- et hyl - 2H-3B0r (dddh, J38.8,18)8, 63, GBHRON): H§B (sdlit H), B-7| (bs, i), r6298-6.92 (m, 2H), 7.04
(5-cycl obut 3{1 g QWB%O}H)B?!H 'Qp%?ﬁé{’?oﬁ% E%rfnb%/?@%d/ ) 36 P4TLRL, fps1).

(5-cycl obut pyrazo
(5-cycl dBut ylI - ampden8. - 5-(114yDinxaeniteid. dnon-7 ywi)=tipmazol-3-ylj-(3-trifluoromethyl-
N (5-cycl obtgtﬁ},z,g;—hmr azol 3-yl)-N, N -di rret hyI napht hal ene- 1, 4- di am ne;
N- (5-cycl obutyr- razol -3-yl)-N , N - dlrrethI-Fyrldlne26d|amne

(5-cycl obut yl - 2H ﬁ?rtQE@mBOW)WQSGO’PW'?q BesPEIAgt Ry FANOd A Bxagnje Antsig 20
(3-benzyl ox;anab@mylréac(aﬁtscycl obutyl - 2H pyrazol 3 yI) am ne;

(5-cycl obutyl - 70l - 3- fl henyl ) - am ne;

N- ( 5- cycl obutyl %B@ﬂ @MQ“ C@Fba) 1\, 9#0215 ’T.ﬁ E‘%éﬁé)l?gxaﬁé'rﬁmézs

ES cyc: dlgut WtadBHI48\a, 8208237 BHY, - {H3- B1t-hox ym, pm-)ln;?B:) {sankne;71 (bs, 1H), 7.06-7.32
5-cycl obut yl - 33 - (-l am ne; 25

(4-chl oro- b nZy%&{é&é?@r gﬁﬁ%ﬁgﬁeﬁ’g‘%gﬁ@yym am ne;

( 3- br ono- phenyl ) E@amifcidb@thwm-zmﬂpm_rwl)-(%cmlf)btavhzﬂmyrazol-3-yl)-amlne

(5-cycl obutyl - 2H‘TmértﬂléQrmﬁo%h)wﬁl%rgﬂréd]agcoﬂnga@ th€ method for Example 1, using

[ 5- (1, 4-di oxa-spiro[4. 4] non-7-
H pyrazol - Bayﬁngf(UBfﬁﬁctaﬂsuororret hyl - phenyl ) - am ne;

(6-chl org- pyri dirg, 835'(30% Etth)éﬁleQQ%éWl—l %Mﬁ@'c@cl '31@612% (m38H), 2.36-
3- [5(3tr|fluororre :P%]g%lamn entanone

(5- cycl obut V44 69‘ "(ﬂ' 9d. (J58 fred: ?ro&g 343"|"Fet1H§rI5y9(?dF nﬁ'l') A/2TyPyd, atine:
(5-cycl obutwl%mwra-z)o& 263(sy1|a)- (BMBIm/E (AP (nga(hnxy phenyl ) - ani ne;
(2-chloro-4-vitrg l_ k 3-yl

3-frans-[5-(3-tri¥ Bth - S 2 "' ----- anol ;
35 (3, 5- bi s-aming | uoronet hyI phenyl ) (5 cycl obutyl 2H- pyrazol 3- yI ) am ne;

[ 5- (3- cigg- benzyl ami N CYHbARA Y
H-pyrazol -3-yl]-(3-tr Pt uh@%ﬁetééy‘%re%ﬂqeé’ni‘/ c)ordm i the e’ f J '?L)éa?ple !, using

PCT/ | BO1/ 01%na@lpgougseactants.
R;0.35 (30% EtOAc/Hexane), 'H NMR (400MHz, CDCl,), 8 1.80-2.21 (m, 4H), 2.31-

2.40 (m, 2H), 3.47-3.51 (dddd, J=8.7, 8.7, 8.7, 8.7Hz, 1H), 5.83 (s, 1H), 7.26 (s, 1H), 7.56 (s,
1H), 7.56 (s, 1H). LRMS m/z (APCI*) 350 (M+1).
30 Example 11. 4-~(5-Cyclobutyl-2H-pyrazol-3-ylamino)-benzonitrile

The titte compound was prepared according to the method for Example 1, using
analogous reactants.
R; 0.38 (50% EtOAc/ Hexane), 'H NMR (400 MHz, CD,0D), & 1.88-2.11 (m, 2H),
2.15-2.25 (m, 2H), 2.32-2.40 (m, 2H), 3.49-3.57 (dddd, J=8.3, 8.3, 8.3, 8.3Hz, 1H), 5.85 (s,
35  1H), 7.22-7.25 (dd, J=2.5 Hz, 2H), 7.46-7.49 (dd, J=2.5 Hz, 2H). LRMS m/z (APCI*) 239



{5-[3-cis-(4-net hoxy-benzyl am no) - cycl opentyl]-1

H pyrazol -3-yl}-(3-trifluoronmethyl phenyl)-am ne;

4- (5- cycl somidyis32it pyrazol - 3-yl ami no) -benzonitrile; PCT/IBO1/01540
(5-cycl obutyl - 2H pyrazol - 3-yl ) - (3-fl uoro- phenyl ) - am ne;
(5-cycl obutyl - 2H pyrazol - 3-yl ) - (3, 5-di chl or o- phenyl } - am ne;

(2- bronmo- phenyl ) - (5-cycl obut yl - ZFprrazoﬁ'3 yl ) -am ne;
N-{cis-3-[5-(3-trifluoronethyi-phenylam no)-2H pyrazol -3-yl]-cycl opentyl}-a
cet am de; _

pyridin-2-yl - 3-frans-[5-(3-trif|uoronethyl-phenylanlno}-2H—pyrazoI-3-yI]-c

ycl opentyl} The: 10 (5-cycl obut yl -

s T (”"’“‘*‘?’”‘WP“WE‘"W“"W" e Ly - i de:
3-[5-(3-trifluor am no raz

g t£| fl(uor onet hy|ﬂ}&§gy %%6%“ V8% PGB rSﬁ’réf%'”%WeWﬁl q%&)t FrepR)? dz 8FiDB- y1 ] c

‘ycl opent yl } -dmalvgeusirdastanis cycl obut anecar boxyl i c aC|d

22" i mothyl -\ (SRR HPHEE 1) NV Ge R v B 1 250, P cy el o

pent yl } pr opi D, @), 2.30-2.36 (m, 2H), 3.43-3.49 (dddd, J=8.8, 8.8, 8.8, 8.8Hz, TH) 589 s, 1K)
oo i sd st Bl ] 's%re%e{nhvmpeswbmn% FHBIPER! i Wi Yk opent
g 2, 2-trifl UBPBUNESRIMED. (3-tri fl uoronet hyl - phenyl ani no) - 2H- pyr azol - 3-yl ] - cy

cl opent yl } acet am Elimpid/fd. DERHASEH amine .
{3[5(3tr|tluororre yI-phenylam n yl }-am de;
55 The title”compound” was prepared according to the method for Example 1, using

N { 3-[ 5- ( 3- tankbbaisreavedntyy | - phenyl ami no) - 2H pyrazol - 3-yl ] - cycl opent yl } - pr opi

. H d
e LY F e A e KAl 1 elo MR $400M%. PO BRI 136d: 2H) 240 de.
N-[ 5- ( 3- acet2d2am, 7261')(2/332)19’801‘5 VaH) - 244-p1 awiad,- 28 g ts%m%ﬁzhah?%lgb ¥l @cet am
de; cycl Opr 'kg‘f?@gof%'é %6 1‘?3%314 725 G R Ralennh- i858 3’1%5”7”59

H pyrazol -

2- napht Ha&l erf-5P (9I1-"M-{—BMFW(CZ\PZW?ZQZr(M&MJoro acet yl am no) - cycl opent yl]-2H pyr
azol - 3-yl }acet amp.%m W 143 (583186 RARIH- DRSS Y5 5 3ok
H pyrazol - 3-yl ]
H pyrazol - 3-yl ) - i'){’ﬁafﬁﬁtQ‘?E‘P@ﬁmlw%ﬁl PreRasech AFCQENng3 the method for Example 1, using
2- napht hal emnélogdushée{cﬁn(szjhl azol - 2- yI am norre'éhyl ) - 1t I

H zol - 3-yl cet ar ni de r oxy-e

) - gﬁ gyr azol - d ] aﬁ 050 r(é%ﬁ%ﬁ%ﬁe&any) 'a&@lpa Q). (3 07 (m,8241)1509-2.19 (m,

PCT/ | BOJZDOHHJ,QZQ%SB (m, 2H), 3.42-3.50 (dddd, J=8.5, 8.5, 8.5, 8.5Hz, 1H), 5.84 (s 11—3 6.80 (s, 1H),

tyl ) - 2H pyrazol - 3-yl
T SRS 49 (IO it e

3, 5- di met hoxy- N- {Rrépar@idnSi. 1. 2-Gyguiotaicbutyl-gloxapedpidrictadi® pthtesparr azol - 3- yl |
| obut yl } - benzagi
gyﬁagh?hgl Ean 1l-y l\#‘ﬁ%dr S Mg% gﬁgn%ﬂo—m ‘Eﬁ“%' t‘?/%o mlzplf)wsglz%t 0 § VEF added: ani de

ethyl cyanoacetate (21 -5 g, 0.19 mmol). After 15 min Et;N (52.0 mL, 38.0 g, 0.37 mmol) was

N-{5- [ cizs- 3 alided Mok Ngjidged N e | badiibe |vlRUbIlvba 26+ BAZRamdaY |16~ AnnNERNLAR! en- 1-

| acetam de
KI— {5-(cis- 3°(°é°bHi9Pﬁ89{§7°'L¥h‘éW'F$ (ZPenloRRi? §19-19PmpN Way eslded ovar p-fige pereripdl en- 1-
yl acet am d&he idaction was aliowed to slowly warm to rt over 22&_ hr. The reactlon W?s}'. then c?leﬁttﬂ gl en- 1
- | - - az -2-n -
%{5 [C1 S~ 354 A RGP BASVE 055 BbP U Yied wf b Py 223! - 3oy ELO. % aaueoUs

layer was extracted with Et,0 (3x150 mL.) and then the combined organic layers were washed

30  with 150 mL of brine, dried over MgSOQ,, filtered and concentrated to give a yellow-orange oil.

This material was purified by vacuum distillation (95-105 °C, 2-3 mm) to give the title
compound in a quantitative yield and as a colorless oil.

'H NMR (400MHz, CDCL,),  1.32-1.36 {t, 3H), 1.88-2.09 (m, 2H), 2.21-2.28 (m, 2H),

2.32-2.43 (m, 2H), 3.64-3.69 (dddd, J=8.5, 8.5, 8.5, 8.5Hz, 1H), 4.28-4.34 (q, 2H), 13.81 (s,
35 1H).



acet am de; _
2-napht hal en-1-yl -N-[5-(ci s-3-p-tol yl -cycl obutyl)-2H pyrazol - 3-yl]-acetam d
e; N {5-[ ovGoB1a346 chl OrO-IOhenW . PCT/IB01/01540

)-cycl obutyl]-2H pyrazol - 3-yl } - 2- napht hal en-1-yl acet am de;

2- (4- met hoxy- phenyl)-N-{5-[cis-3-(2-net hoxy phenyl ) -cycl obutyl ] - 2H pyrazol -
3-yl} acetam de;

N-{5-[ci s-3-(2-net hoxy- phenyl ) -cycl obutyl]-2H pyrazol - 3-yl }-2-qui nol i n-6-yl
-acet am de;

ol -3-yl }-2-phenyl - acet am
:\225 [CI s-3- (2 e, regé(rztlg yI %ygr}/(z:l’,-g)l?g}agntlnoma E}tah%ll ester y } P Y

N-{5-[cis-3-(2- neTHedMyc@hpmydi yas prebarbdl bytoldingHoe ermetitdd-13- Breparatiop)ri, diirg 3- y! -
acet am de; 2% P—éug r[eé‘c'ta?m - (4- met hoxy- phenyl ) -cycl obutyl]-1

H pyrazol -3 qui no I n-6-yl -acet am de;

'2-qui nol i n-6-yl - NH[weﬂcwwlﬂizpcoclsyla-kzﬁetﬁbu,tw))4.34-1.37 (t, 3H), 2.61-2.66 (q, 2H),

H- pyrazols- 3 ‘y S q:g-,.o 1{ [_IE{M -3z %’Cfli %%r(ﬁ:@henyl )-cycl obutyl]-
§§§‘u Holi

H-pyrazol - ace

N-{5-[cis- 3 {4 cmm&_i_ﬁmmwcﬂ qxdcpmplomtnle
H pyrazol -3-yl }- ZTOCEJ&:J%F?(I) B'&é@o'bﬂyr-:?-ﬁf& &HB ﬁ'ﬁ%amd slet?yl ister (Preparation 1.1) in 40 mL of

I%I- g;lr 2%: ¥ 36@@/{%50 ar@[ép@gﬁgéf;m oft,0 and th;g¥h(; reaction was heated to 118 °C. After 35 min the

4-di met hyl alrfbmmh\bvéé:éo%reaﬂai iéAn eI Bn u¥cnaE RitvA SRDR) sdlfoR%F REQ)! - 3-V!
b rpi bl ST TERN i e fyrihes e W ass PPl Bncbeieyep were separated

H- pyrazol - 3- 'ISHe}aqae:cﬂts ward&s e@(trde{h-m%Cldeﬁ@c&nWWkll@e%%éﬂe dried over
Lyt avor -5y johe MR B cdhepEfelpBt Bdbecs! bresrureoi o inecticniorperns gt o

met hyl - { CI S E’geqasatl()[zi ﬁap latybiklwanil- Thiy material was used without further purification.

acetyl am no) - 2H | ] I ob
N-{5y[ Ci s- 3)(3 ngﬁh“ﬁf@t)ﬁ"éﬁ? §D§2¥=§| oxé% i gbﬂ?girg]nf (m, 2H), 2.31-2.55 (m, 2H),
H pyr azdb- 3-339 (s 2H)ap¥ 1l (dadd1 J58.5, 8Se8.508. @-s; 1H). LRMS m/z (APCI) 122 (M 1).

{5- [ ci s-3- ( 2- met haxyariiRyd.)5.6)dd
H pyrazol - 3-yl } -89

PCT/ | BO1/ 015~0 N(T{Oscr['?ﬁ %C@JO(bstyB& @PF%?W“U'BW%PEM ghoye i G5 mlcdf QL YMES 1

H pyrazol - -a&dbéd-@-m@ihbk%ﬁbﬁiﬁﬂydlaz&ﬂe' R£.:6'5240 $IRmol) and the reaction was heated to reflux
onxy) cycl obut -1

ﬁ E))Sl r ([f;zzlms 3 (éyﬁl}a atr?%pfﬁ pé{ﬁérrg Iir tpq: reget@pd\@pd:@oled to r?/ and concentrated under reduced
2- met hylzocyqirespmremaglea:amb@my bil. cPLB#Eiédof this material was accomplished by MPLC using the

{cis-3-[5( ?Bl&gg%mlg'sﬂl tﬁig s§7st¥m e?%n };llltr?ggrr]é)c? en%li 10% and 20% EtOAc/ hexanes. The

product containing fractions were collected and concentrated to give the title compound (10.2

g, 77% yield over 2 steps) as a colorless solid.
Ry 0.3 (40% EtOAc/Hexane), *H NMR (400MHz, CDCl;), & 1.85-2.00 (m, 2H), 2.12-
25 220 (m, 2H), 2.25-2.31 (m, 2H), 3.41-3.46 (dddd, J=8.1, 8.1, 8.1, 8.1Hz, 1H), 3.76 (s, 3H),
5.07 (s, 2H), 5.46 (s, 1H), 6.82-6.84 (d, J=6.64 Hz, 2H), 7.07-7.09 (d, J=6.64 Hz, 2H). LRMS
m/z (APCI*) 258 (M+1).
Preparation 2.3. 5-Ethyl-2-(4-methoxy-benzyl)-2H-pyrazol-3-ylamine
The title compound was prepared according to the method for Preparation 1.3, using
30  Preparation 2.1 instead of Preparation 1.1.
R 0.4 (50% EtOAc/Hexane, 'H NMR (400MHz, CDCl,), § 1.16-1.20 {t, 3H), 2.49-2.55
(a, 2H), 3.74 (s, 3H), 5.05 (s, 2H), 5.36 (s, 1H), 6.80-6.82 (d, 2H), 7.06-7.08 (d, 2H). LRMS
m/z (APCI*) 232 (M+1),
Preparation 1.4. [5-Cyclobutyl-2-(4-methoxy-benzyl)-2H-pyrazol-3-yi]-{6-
35 methoxy-pyridin-2-yl)-amine




pyrazol - 3-yl]-cycl obutyl } -am de; o

2-napht hal en-1-yl - N-{5-(cis-3-(3-trifluoronethyl-pyridin-2-yloxy)-cycl obuty
|]1-1 H pymaaot/is3s¢/l } - acet ami de; . PCT/IB01/01540
2-napht hal en-1-yl - N-{5-[ci s-3-(3-vitro-pyridin-2-yloxy)-cyclobutyl]- 1
H pyrazol -3-yl} 10 acetam de;

N-{5-[ ci s-3-(benzot hi azol - 2-yl axy) - cycl oﬁhtyl ]-1

H pyrazol - 3-yl } - 2- napht hal en- 1-yl acet am de; o

2- napht hal en 1- yI N-{5-(cis-3-(4-trifluoronethyl-pyrimdin-2-yl oxy)-
cycl obutyl] - l_}}/razol 3-yl}-acetam de; 15

2- napht hal en- 1 yllﬂiﬁﬁl_ff_:é ( 5° ANt telugrer satltion 2f yA-@yopputgh(dabrinoxy-perizy!)-2H-
-H-pyr azol - 3-phdzorcRbmine (dl@reparatlon 1 3 227g 8|83mmol) 2-crllloro 6-methox¥ pyridine (1.06g,
I%l- B?Pgtzg?l en{,%ﬁnw ) N-%Jm 513 térpgl toxide I(1nogg y1 003n¥r2|olcy2c (dlcycloi')ng)]/lphosphlno) -biphenyl
:2- napht hal en248myd, ONM3§ompIR aﬁ&phll’aﬂbhuﬂ:émt&(ﬂb&hg, YM3B@nBH, Avag | He¥id to 120 °C for

(Iil}’ ?%?Fgf% ] ajn A_&upxﬁﬁﬁgh &golgé }o chrthe r?ac?(bncyvg%d}eg}lﬁjtgrid through Celite pad and the

H- pyr azol - 3- fsltra}e @amgmmat@mmnyandmmmped using the Biotage Flash 455 system
ht hal
i by bzor. 5 Y Wihiz0R EneRUEcs B v hEfld pmuAaLE Msbarinon 14 a5 aimspett 11 1
H pyrazol - 3- %?IO}e-dzﬁDPfh@EtM% ¥ad)1-yl  acet ani de 25
N-{5-[3-(6-chl Or%fb@ﬁ@?b%' %R&/H@xa\ﬁb})w}wﬁy@bm Yoot 5 1.82-2.00 (m, 2H), 2.11-

H-pyrazol 3- % 3/ -acetamd
N {5- [ 3-106- n%? Qikﬁ“bén‘f@t% (e\m =% 8dx§Y - fbw dBuByI1](s, BH), 3.80 (s, 3H), 5.10 (s,
H- pyr azol - 3-2H)}6.@ra1epfat el €07 &; Wy aa%amcﬂ&H) 6.75-6.78 (d, J=6.65 Hz, 2H), 7.03-7.06
 pyr azol 3. éw} B AR b Gl TR S ass (),
N-{5-[cis- 3 (3- I-I}Rm_eﬂyélbm eymbmtzgsr}lg 10.454mmol) was flame dried in a reaction
| . = rePvll
;I_ %Lﬁtz (f)lal en fpélfb[l} ﬁ@#g&'{é{?éﬁ YT 3 %"3‘\"*-"83’/5‘1"8‘%%‘% O% 7909 (977 &Pl 8§11 - ace
t am de: 15 Cyclobutyl-2 -(4-methoxy-benzyl)-2H-pyrazol-3-ylamine (Preparation 1 3). The resulting

N-[5-(cis-3- rmﬁtgﬂatml ﬁﬂe@ aty h T&W@}n%bf‘dﬁ&“e}i W@Xéﬁ%ﬂ% o3 }élllklrf)% rpéfﬁdx%pgrld’%ney | -ace

tam de; N-(5 | ndan- 2 g %razo- - qui nol i

N[ 5- (ci s- 3-Bemei 9:65¢ 'W‘Oﬁyc?r Bm'fgne}wwquwérk@menst w'] ZFEQ q-a384mmol- gnd- acet a
m de; 35 palladium acetate (3.6mg, 0.0162mmol). Reﬂuxung under nltrogen overnight took the reaction
N-[5(CIS3 ui nol i n-6-yl -aceta

mi de: ompqetlon FIXratlc?n%hrougt?\uCt,é{lte) concerP %tlon oflthe ﬂlt?éte ar12d chromatography as in
2- ( 4- Met2aox prepecury K)yieldefl The(titlé sondoplid bfdHrepadetivh 1.¢ Y1H0mB B9 YieldHsRysorz 0l - 3-yI ] -

' CT.
ﬁf{e Esa[n:sd?m s- \2/\D qgwe@&amé ke %Oé/y%éﬁ& {1 5ol B8 1TSSy A et y - 2. (
4 met hoxy- p ey ) 2Hapyeazelrd- yj@nlne (Preparat:on 13 100mg, O389mmol) was added 1.0M

;\L(s(g ci s- 3-doRisdign PolBLGY (628 NOeRntbAY At LN RN gt ¥HHQP Wo¥drho-AloRY 684! - 3- V!

0.324mmol), 2-(dicyclohexylphosphino)-biphenyl (23mg, 0.065mmol), and palladium acetate
25  (7.5mg, 0.032mmol) were added and the reaction was heated to 105 °C for 6 hours when the
reaction went to completion. The reaction was cooled to rt, filtered through Celite, and
chromatographed as in the procedure A to give the title compound of Preparation 1.4 (72mg,
61% yield) as a viscous gum.
R; 0.30 (30% EtOAc/hexanes), 'HNMR (400MHz, CDCl,), 5 1.86-2.04 (m, 2H), 2.12-
30 2.19 (m, 2H), 2.30-2.36 (m, 2H), 3.54 (dddd, J=8.8, 8.8, 8.8, 8.8Hz, 1H), 3.73 (s, 3H), 3.77 (s,
3H), 5.12 (s, 2H), 5.98 (s, 1H), 6.29 (d, J=10.7Hz, 1H), 6.32-6.35 (m, 1H), 6.40-6.43 (m, 1H),
6.82 (d, J-6.6Hz, 2H), 7.10 (d, J=8.3Hz, 2H), 7.25 (s, 1H). LRMS m/z (APCI*) 364.2 (M+1).
Preparation 2.4. [5-Ethyl-2- (4-methoxy-benzyl)-2H-pyrazol-3-yl]-(6-methoxy-
pyridin-2-yl)-amine

35 The title compound was prepared according to the method for Preparation 1.4, using
Preparation 2.3 instead of Preparation 1.3.
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| | | ( y- phen
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15 (apt 1H). LRMS m/z (APCI*) 244 (M+1).
Example 16. (5-Cyclobutyl-2H-pyrazol-3-yl)-(6-trifluoromethyl-pyridin-2-yl)-

amine

The title compound was made according to the method for Example 15, using
analogous reactants.

20 R;0.50 (10% MeOH/CH,Cl,), '"H NMR (400MHz, CD,0D),  1.86-2.19 (m, 2H), 2.21-

2.32 (m, 2H), 2.32-2.39 (m, 2H), 3.51-3.57 (dddd, J=8.7, 8.7, 8.7, 8.7Hz, 1H), 6.15 (s, 1H),
7.10 (d, J=9.13 Hz, 1H), 7.73-7.76 (d, J=8.72 Hz, 1H), 8.38 (s, 1H). LRMS m/z (APCI*) 283
(M+1).

Example 17. (5-Cyclobutyl-2H-pyrazol-3-yl)-(3-trifluoromethyl-phenyl)-amine

25 The title compound was made according to the method for Example 15, using
analogous reactants.
R; 0.30 (40% EtOAc/Hexane), 'H NMR (400MHz, CDCl,), § 1.92-2.26 (m, 4H), 2.38-
2.46 (m, 2H), 3.50-3.58 (dddd, J=8.3, 8.3, 8.3, 8.3Hz, 1H), 6.01 (s 1H), 7.31-7.47 (m, 4H).
LRMS m/z (APCI*) 282 (M+1).
30 Example 18. N-(5-Cyclobutyl-2H-pyrazoi-3-yl)-N',N'-dimethyl-benzene-1,3-
diamine '

The title compound was made according to the method for Exampie 15, using

analogous reactants.
R;0.50 (5% MeOH/CH,CI,), '"H NMR (400Mz, CDCly), § 1.91-2.18 (m, 2H), 2.20-2.30
35  (m, 2H), 2.35-2.43 (m, 2H). 3.11 (s, 6H), 3.48-3.56 (dddd, J=8.3, 8.3, 8.3, 8.3Hz, 1H), 6.13
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N%- [ ci é 32 %%933‘}%’98‘% '%/hyl - phenyl ) - cycl obut yI | - 2H pyr azol - 3-yl }- 2- (4- met h
oxy phenyl) -acet &0.88(70% EtOAc/Hexane), 'H NMR (400MHz, CD,0OD), § 1.92-2.20 (m, 2H), 2.22-
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(4 net ﬁ%xy- phenanple 2056 Ghoroqyridin-2-yl)-(5-cyclobutyl-2H-pyrazol-3-yl)-amine

2- (4- Vet hoxy- phemd JitidNchripdufid Suad- ihddaed EBMIRMoAEEA RP e s CClLgRyt Y! 1 - 2
H pyrazol - Sé%/alig- acret mde;
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16 6.87-6.89 (d, J=8.29 Hz, 1H), 7.05-7.07 (d, J=7.47 Hz, 1H), 7.72-7.76 (apt, 1H). LRMS m/z
(APCI*) 249 (M+1).
Example 21. (5-Cyclobutyl-2H-pyrazol-3-y|)-(6-methoxy~4-methyl-quinolin-2-y!)-
amine

The title compound was made according to the method for Example 15, using
20 analogous reactants.
R; 0.35 (75% EtOAc/Hexane), 'H NMR (400MHz, CD,0D), § 1.90-2.18 (m, 2H), 2.19-
2.30 (m, 2H), 2.37-2.47 (m, 2H), 2.78 (s, 3H), 3.60-3.68 (dddd, J=8.7, 8.7, 8.7, 8.7Hz, 1H),
3.97 (s, 3H), 6.02 (s, 1H), 7.10 (s, 1H), 7.45 (s, 1H), 7.46 (d, 1H), 7.78-7.80 (d, 1H). LRMS
m/z (APCI*) 309 (M+1).
25 Example 22. (5-Cyclobutyl-2H-pyrazol-3-yl)-(3-trifluoromethoxy-phenyl)—amine

The title compound was made according to the method for Example 15, using

analogous reactants.
R;0.15 (30% EtOAc/Hexane), 'H NMR (400MHz, CDCl,), 5 1.88-2.07 (m, 2H), 2.10-
2.20 (m, 2H), 2.30-2.38 (m, 2H), 3.42-3.51 (dddd, J=8.3, 8.3, 8.3, 8.3Hz, 1H), 5.84 (s, 1H),
30 6.68-6.70(d, 1H), 6.99-7.19 (m, 2H), 7.21-7.24 (apt, 1H). LRMS m/z (APCI*) 298 (M+1).
Example 23, N-(5-Cyclobutyl-2H-pyrazol-3-yl)-N',N'-dimethyl-pyridine-2,‘6-
diamine

The title compound was made according to the method for Example 15, using

analogous reactants.
35 R; 0.50 (5% MeOH/CH,Cl,), 'H NMR (400MHz, CDCl,), § 1.82-2.01 (m, 2H), 2.11-
2.21 (m, 2H), 2.26-2.33 (m, 2H), 3.06 (s, 6H), 3.42-3.48 (dddd, J=8.7, 8.7, 8.7, 8.7Hz, 1H]),
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R chlonde (100 mL) and the combined organic layers were dried over MgSQ,, filiered and

concentrated under reduced pressure. Purification was accomplished by vacuum distiliation
(120 °C, 2 mm) to give the title compound (1.39 g, 51% yield) as a clear colorless oil.
25 'HNMR (400MHz, CDCl,), § 1.79-2.08 (m, 6H), 2.15 (s, 3H), 2.99 (dddd, J=8.3Hz,
1H), 3.87-3.94 (m, 4H). LRMS m/z (APCI*) 171 (M+1).
Preparation 3.2. 3-(1,4-Dioxa-spiro[4.4])non-7-yl)-3-0xo-N-(3-trifluoromethyil-
phenyl)-thiopropionamide
To a stirring solution of LIHMDS( 3.2 mL, 3.2 mmol 1 M in THF) in 20 mL of THF at

30 -78 °C (acetone/CO,) was a precooled solution (~78 °C) of 1-(1,4-Dioxa-spirof4.4]non-7-yl)-
ethanone (Preparation 3.1, 500 mg, 2.94 mmol in 5 mL of THF) via cannula down the side of
the flask. After 30 minutes, 1-isothiocyanato-3-trifluoromethyl-benzene (988 uL, 1.3 g, 6.5
mmol) was added dropwise via syringe. The resulting reaction was slowly allowed to warm to
rt overnight. The reaction was then quenched with NaHCO,, diluted with FtOAc and the

35 layers were separated. Purification of this material was accomplished by MPLC using the
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Preparation 3.4. 31 -(4-Methoxy-benzyl)-5-(3-trifluoromethyl-phenylamino)-1 H-
pyrazoi-3-ylj-cyclopentanone

To a stirring solution of [5-(1.4-Dioxa-spiro[4.4]non-7-yl)-2-(4-methoxy-benzyl)-2H-
pyrazol-3-yl]-(3-trifluoromethyl-phenyl)-amine (Preparation 3.3, 679 mg, 1.4 mmol) in 14 mL of
acetone was added 700 uL H,0 followed by a catalytic amount of p-toluenesulfonic acid

30  monohydrate (27.3 mg, 0.14 mmol). The reaction mixture was then heated to 65 °C. After 1
hr the reaction was cooled to rt and quenched with H,0, diluted with EtOAc and the layers
were separated. The organic layer was dried over MgSO,, filtered and concentrated under
reduced pressure to give the titte compound (617 mg, quantitative yield) as a yeliow viscous
oil. This material was used without further purification.

35 R; 0.28 (50% EtOAc/Hexanes). 'HNMR (400MHz, CDCIa), § 2.02-2.14 (m, 1H), 2.20-
2.30 (m, 1H), 2.36-2.50 (m, 3H), 2.58-2.63 (m, 1H), 3.45 (dddd, J=6.2, 6.2, 6.2, 6.2Hz, 1H),
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xample 29. {5- [cis 3- (4 Methoxy-benzylammo) cyclopentyl] 1H-pyrazol-3-yi}-(3-

trifluoromethyi-phenyl)-amine

The title compound was prepared according to the method for preparation 3.5, using
the titie compound of Example 26 instead of the title compound of Preparation 3.4.
'HNMR (400MHz, CD;0D), & 1.47-1.56 (m, 1H), 1.60-1.69 (m, 1H), 1.90-1.97 (m, 2H),
10  2.10-2.18 (m, 2H), 3.28-3.31 (m, 2H), 3.67 (s, 2H), 3.75 (s, 3H), 5.72 (s, 1H), 6.86 (d,
J=6.6Hz, 2H), 6.97 (d, J=7.0Hz, 1H), 7.25 (d, J=8.7Hz, 2H), 7.31-7.35 (m, 2H), 7.48 (s, 1H).
LRMS m/z (APCI*) 431.3 (M+1).
Preparation  3.6. N-(4-Methoxy-benzyl)-N-{3-[1-(4-methoxy-benzyl)-5-(3-

trifluoromethyl-phenylamino)-1H-pyrazol-3-yl]-cyclopentyl}-acetamide

15 To a stirring solution of {2-(4-Methoxy-benzyl)-5-[3-(4-methoxy-benzylamina)-
cyclopentyl]-2H-pyrazol-3-yi}-(3-trifluoromethyl-phenyl)-amine (Preparation 3.5, 109 mg, 0.198
mmol) in 0.5 mL of pyridine was added acetic anhydride (94 uL, 0.99 mmol). After 30 min the
reaction was determined to be complete by TLC analysis. This reaction mixture was
concentrated under reduced pressure to give N-(4-Methoxy-benzy!)-N-{3-[1-(4-methoxy-

20 benzyl)-5-(3-trifluoromethyl-phenylamino)-1H-pyrazol-3-yl}-cyclopentyl}-acetamide as a 1:1
ratio of cis, trans isomers determined by 'HNMR and as a foam. This material was used
without further purification.

R;0.75 (5% MeOH/ CH,Cl,); LRMS m/z (APCI*) 593 (M+1).
Analytical separation of the four isomers of the title compound was accomplished

25  using the following conditions: Column: Chiralcel OD, 5cm x 10cm. Mobile phase: 95/5
heptane/EtOH containing 0.025% DEA as a modifier. Flow rate: 75 mL/min. The sample was
loaded using 1:1 Methylene chloride/mobile phase. The retention times for the four isomers
were 30 min, 37 min, 45min, and 60 min, respectively.

Example 30. N-{cis-3-[5-(3-Trifluoromethyl-phenylamino)-2H-pyrazol-3-yl}-

30 cyclopentyl}-acetamide
To N-(4-Methoxy-benzyl)-N-{3-[1-(4-methoxy-benzyl)-5-(3-triflucromethyi-
phenylamino)-1H-pyrazoi-3-yl}-cyclopentyl}-acetamide (Preparation 3.6, 0.20 mmol 140 mg)

was added 2 mL of TFA and reaction was heated to 76 °C. After 72 h the reaction cooled to rt
and concentrated under reduced pressure. Purification of this material was accomplished by
35  MPLC using a 10 g ISCO™ column eluting with 5% MeOH/CH,Cl,. The product-containing

fractions were collected and concentrated to give the title compound (60 mg, 86% yield over
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U ctal] ca lJ]1?7/:ta(ln,C?I}i/)I, ?%%C(S]s%‘%‘, 1.97-2.03 (m, 2H), 2.09-2.20 (m, 2H), 3.32 (dddd, J=8.3, 8.3, 8.3,
8.3Hz, 1H), 4.33 (dddd, J=12.9, 7.0, 7.0, 7.0Hz, 1H), 5.71 (s, 1H), 7.01 (d, J=7.9Hz, 1H), 7.16
5 (bs, 1H), 7.36 (dd, J=7.9, 7.9Hz, 1H), 7.55 (d, J=8.3Hz, 1H), 7.99 (bs, 1H), 8.01 (bs, 1H).

LRMS m/z (APCI*) 353.2 (M+1).

Example 31. Pyridine-2-carboxylic acid {3-[5-(3-trifluoromethyl-phenylamino)-

2H-pyrazol-3-yl]-cyclopentyl}-amide

The title compound was prepared according to the method for Exampie 30, using
10  analogous reactants.
R 0.33 (5% MeOH/ CH,Cl,), 1:1 ratio of ¢is, trans isomers seen in '"HNMR obtained in
CD;0D. LRMS m/z (APCI') 416 (M+1), mp 180.1 °C (HCl salt)
Example 32. Pyridine-2-carboxylic acid {3-[5-(3-trifluoromethyl-phenylamino)-2H-

pyrazol-3-ylj-cyclopentyl}-amide

15 The title compound was prepared according to the method for Example 30, using
analogous reactants.
R 0.28 (5% MeOH/ CH,Cl,), 1:1 ratio of cis, trans isomers seen in "HNMR obtained in
CD;0OD. LRMS n/z (APCI*) 483 (M+1), mp 162.5 °C (HCI salt)
Example 33. Cyclobutanecarboxylic acid {3-[5-(3-trifluoromethyl-phenylamino)-

20  2H-pyrazol-3-ylj-cyclopentyl}-amide

The title compound was prepared according to the method for Example 30, using
analogous reactants.
R 0.25 (5% MeOH/ CH,Cl,), 1:1 ratio of cis, trans isomers seen in 'HNMR obtained in
CD;0D. LRMS m/z (APCI*) 393 (M+1), mp 232.4 °C (HC] salt)
25 Example 34. 2,2-Dimethyl-N-{3-[5-(3-trifluoromethyl-phenylamino)-2H-pyrazol-3-

yl]-cyclopentyl}-propionamide

The title compound was prepared according to the method for Exampie 30, using
analogous reactants.
R, 0.23 (5% MeOH/ CH,CL,), 1:1 ratio of cis, trans isomers seen in 'HNMR obtained in
30  CD,OD. LRMS m/z (APCI*) 395 (M+1), mp 249.2 ‘C (HCl salt)
Exampie 35. 4-Fluoro-N-{3-[5-(3-trifluoromethyi-phenylamino)-2H-pyrazol-3-yi}-

cyclopentyl}-benzamide

The title compound was prepared according to the method for Example 30, using
analogous reactants.
35 R; 0.30 (5% MeOH/ CH,Cl,), 1:1 ratio of cis, trans isomers seen in "HNMR obtained in
CD,0D. LRMS m/z (APCI") 433 (M+1); mp (dec) no distinct melting point.
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Example 36. 2,2,2-Trifluoro-N-{3-[5-(3-trifluoromethyi-phenylamino)-2H-pyrazol-

3-yl}-cyciopentyl}-acetamide

The title compound was prepared according to the method for Example 30, using

analogous reactants.

5 R; 0.30 (5% MeOH/ CH,Cl,), 3:2 ratio of cis, trans isomers seen in "HNMR obtained in
CDCl;. LRMS m/z (APCI*) 407 (M+1).
Example 37. Cyclopropanecarboxylic  acid  {3-[5-(3-trifluoromethyl-

phenylamino)-2H-pyrazol-3-yl]-cyciopentyi}-amide

The title compound was prepared according to the method for Example 30, using
10  analogous reactants.
R;0.28 (8% MeOH/ CH,Cl,), 3:2 ratio of cis, trans isomers seen in *"HNMR obtained in
CDCl;. LRMS m/z (APCI*) 379 (M+1).
Example  38. N-{3-[5-(3-Trifluoromethyl-phenylamino)-2H-pyrazol-3-yl}-

cyclopentyl}-propionamide

15 The title compound was prepared according to the method for Example 30, using
anaiogous reactants.
R;0.30 (8% MeOH/ CH,Cl,), 3:2 ratio of cis, trans isomers seen in '"HNMR obtained in
CDCl,;. LRMS m/z (APCI*) 367 (M+1).
Example 39. Cyclohexanecarboxylic acid {3-[5-(3-trifluoromethyl-phenylamino)-

20  2H-pyrazol-3-yl]-cyclopentyl}-amide

The title compound was prepared according to the method for Example 30, using
analogous reactants.
R; 025 (8% MeOH/ CH,Cl,), 3:2 ratio of cis, trans isomers seen in 'HNMR obtained in
CDCl,. LRMS m/z (APCI*) 421 (M+1).
25 Preparation 4.1. (1,4-Dioxa-spiro[4.4]Jnon-7-yl)-oxo-acetonitrile
To 9 mL of THF at —78 °C was added nBuLi (3.4 mL, 8.6 mmol, 2.5 M in hexanes).

After reaction temperature equilibrated (~15 min), acetonitrile (449 uL, 359 mg, 8.6 mmol) was

added dropwise. Reaction was allowed to stir 1 hr before a solution of 1,4-Dioxa-
spiro[4.4]nonane-7-carboxylic acid methyl ester (723 mg, 4.3 mmol) was added down the side
30  of the flask. After 1 hr the reaction was warmed to —45 °C (acetonitrile/CO,) and allowed to
stir for 2 hr. Reaction was quenched cold by the dropwiée addition of 2 N HCI (~4.3 mL),
pH=7 and then diluted with Et,0. The layers were separated and the organic layer was dried
over MgSO,, filtered and concentrated under reduced pressure to yield the titte compound as
a brown oil that was used without further purification.
35 R; 0.19 (50 % EtOAc/hexanes); LRMS m/z (APCI*) 196 (M+1).
Preparation 4.2 5-(1,4-Dioxa-spiro[4.4]non-7-yl)-2<(4-methoxy-benzyl)-2H-
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To a stirring solution of 5-(1,4-Dioxa-spiro[4.4]non-7-yl)-2-(4-methoxy-benzyl)-2H-
pyrazol-3-ylamine (Preparation 4.2, 0.83 g, 2.5 mmol) in CH,Cl, (5 mL) was added a freshly
prepared solution of naphthalen-1-yl-acetyl chloride (1.03 g, 5.0 mmol in CH,Cl,) followed by
the addition of 1 mL. of pyridine. After 2 hr, the reaction was quenched with H,0, and 2 mL of

20  a solution of NH,OH (15%) was added. This mixture was diluted with CH,CI, and the layers

were separated. The organic layer was dried over MgSQ,, filtered and concentrated under
reduced pressure. Purification of this material was accomplished by MPLC using the Biotage
Flash 40L system eluting with a gradient of 25% through 50% acetone/hexanes, collecting 18
mm fractions. The product-containing fraction was collected and concentrated under reduced
25 pressure to give the title compound (1.2 g, 97% yield) as a light yellow solid.
mp 162.8 °C; 'HNMR (400MHz, CDCI,), § 2.09-173 (m, 5H), 2.21 (dd, J = 13.3, 7.9
Hz, 1H), 3.18 (dddd, J =7.5, 5.0 Hz, 1H), 3.68 (s, 3H), 3.89-3.81 (m, 4H), 3.98 (s, 2H), 4.60 (s,
2H), 6.22 (s, 1H), 6.36 (d, J = 8.7 Hz, 2H), 6.51 (d, J = 8.7 Hz, 2H), 7.03 (br s, 1H), 7.23 (d, J
=6.7 Hz, 1H), 7.39 (dd, J = 7.1, 7.1 Hz, 1H), 7.53-7.45 (m, 2H), 7.88-7.83 (m, 2H), 7.89 (d, J =
30 1.7 Hz, 1H); ®C NMR (100 Mz, CDCl,) § 31.2, 36.4, 37.2, 42.0, 42.9, 51.9, 55.4, 64.3, 64.5,
97.2, 114.2, 117.8, 123.7, 125.9, 126.7, 127.4, 127.7, 127.9, 128.7, 129.1, 129.32, 130.2,
132.1,134.2, 135.3, 154.9, 159.2, 168.6; LRMS m/z (APCI*) 498 (M+1).
Preparation 4.4. N-{2-(4-Methoxy-benzyl)-5-(3-oxo-cyclopentyl)-2H-pyrazol-3-yi}-
2-naphthalen-1-yl-acetamide

35 The title compound was synthesized according to the method for Preparation 3.4,

using the titte compound of Preparation 4.3 instead of the title compound of Preparation 3.3 as
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2.53-2.62 (m, 1H), 3.43 (dddd, J=9.5, 6.2, 7.9, 9.5Hz, 1H), 3.75 (s, 3H), 4.12 (s, 2H), 4.62 (s,
2H), 6.30 (s, 1H), 6.33 (d, J=9.5Hz, 1H), 6.55 (d, J=8.7Hz, 1H), 7.31-7.33 (m, 1H), 7.45-7.48

5 {(m, 1H), 7.56-7.80 (m, 2H), 7.89-7.97 (m, 3H). LRMS m/z (APCI") 454 (M+1).
Preparation  4.5. N-{2-(4-Methoxy-benzyl)-5-[3-(4-methoxy-benzylamino)-

cyclopentyl]-2H-pyrazol-3-yl}-2-naphthalen-1-yl-acetamide

The title compound was prepared according to the method for Preparation 3.5, using
the title compound of Preparation 4.4 as a reactant instiead of the tile compound of
10 Preparation 3.4.
R; 0.25 (8% MeOH/ CH,Cl,) (minor), R; 0.20 (8% MeOH/ CH,CI,) (major), 3:2 ratio of
cis, trans isomers seen in '"HNMR obtained in CDCl;. LRMS m/z (APCI*) 575 (M+1).
Preparation 4.6. N-[5-{3-[Acetyl-(4-methoxy-benzyl)-amino]-cyclopentyl}-2-(4-
methoxy-benzyl)-2H-pyrazol-3-ylj-2-naphthalen-1-yl-acetamide

15 The title compound was synthesized according to the method for Preparation 3.6,
using the title compound of Preparation 4.5 instead of the title compound of Preparation 3.5 as
a reactant,

R; 0.30 (80% EtOAc/ Toluene), R; 0.25 (80% EtOAc/ Toluene), 1:1 ratio of cis, trans
isomers seen in "THNMR obtained in CDCl,.

20 Enantiomeric separation of the isomer with the R; 0.25 was accomplished using the
following conditions:  Column: Chiralcel OD, 5cm x 50cm. Mobile phase: 60/40
Heptane/EtOH containing 0.025% DEA as a modifier. Flow rate: 50 mL/min. The sample was
loaded using methanol. The retention times for the two enantiomers were 35 min and 45 min.
LRMS m/z (APCI") 617 (M+1).

25 Preparation 5.1. Cyclobutanecarboxylic acid (4-methoxy-benzyl)-{3-[5-(3-

trifluoromethyl-phenylamino)-2H-pyrazol-3-ylj-cyclopentyl}-amide

The title compound was prepared according to the method for Preparation 4.6, using
analogous reactants.
R, 0.45 (5% MeOH/ CH,C!,), 1:1 ratio of cis, trans isomers seen in 'HNMR obtained in
30 CDCl;. LRMS m/z (APCI*) 633 (M+1).
Example 40. N-[5-(3-Acetylamino-cyclopentyl)-2H-pyrazol-3-yl]-2-naphthalen-1-
yl-acetamide
The title compound was synthesized by the method for Example 30, using

Preparation 4.6 as a reactant instead of Preparation 3.6.
35 R; 0.30 (8% MeOH/ CH,Cl,). 1:1 ratio of cis, trans isomers was seen in the "THNMR
obtained in CD,OD. LRMS m/z (APCI*) 377 (M+1),
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R 0.30 (5% MeOH/ CH,Cl,). 1:1 ratio of cis, trans isomers was seen in the 'THNMR
obtained in CD,OD. LRMS m/z (APCI*) 431 (M+1).
Example  43. N-{3-[5-(2-Naphthalen-1-yl-acetylamino)-1H-pyrazol-3-yl}-
cyclopentyl}-benzamide

15 The title compound was synthesized by the method for Example 30, using analogous
reactants.
R; 0.30 (5% MeOH/ CH,Cl,). 1:1 ratio of cis, trans isomers was seen in the '"HNMR
obtained in CDCl,. LRMS m/z (APCI*) 439 (M+1).
The following title compounds of Examples 44-57 were synthesized by preparing an
20  intermediate analogous to the title compound of Preparation 4.6, using the steps described in
“Preparation 4.2" through “Preparation 4.5". In each case, a reactant analogous to
naphthalen-1-yl acetal chloride used in synthesis of the title compound of Preparation 4.3 was
used. This intermediate was than treated according to the method described for synthesis of
the title compound of Example 30:

25 Example 44. 3-Methoxy-N-{cis-3-[5-(2-naphthalen-1-yl-acetylamino)-2H-pyrazol-

3-yl]-cyclobutyl}-benzamide
R; 0.33 (10% MeOH/CH.CL,); mp 124.8 °C (mono HCI salt); '"HNMR (400MHz,
CD;0D), 8 2.20 (dd, J = 10.2 Hz, 2H), 2.72-2.66 (m, 2H), 3.14 (apt quint, J= 8.8 Hz, 1H); 3.75
(s, 3H), 4.12 (s, 2H), 4.40 (apt quint, 8.4 Hz, 1H), 6.31 (s, 1H), 7.03-7.00 (m, 1H), 7.28 (dd, J =
30 7.8 Hz, 1H), 7.46-7.35 (m, 6H), 7.74 (d, J = 7.9 Hz, 1H), 7.81 (d, J=7.0 Hz, 1H), 8.01 (d, J=
7.4 Hz, 1H); *C NMR (100 Mz, CD,OD) § 170.6, 168.1, 160.0, 149.0, 146.0, 135.5, 134.2,
132.4, 131.3, 129.4, 128.6, 128.1,-127.9, 126.2, 125.7, 1254, 123.7, 119.3, 117.3, 112.5,
93.8, 54.7, 41.5, 40.2, 36.9, 24.8; LRMS m/z (APCI*) 455.1 (M+1).
Example 45. N-{cis-3-[5-(2-Naphthalen-1-yI-acetyiamino)-2H-pyrazoI-3-yI]-
35  cyclobutyl}-3-trifluoromethyl-benzamide
R; 0.56 (10% MeOH/CH,Cl,); mp 142.8 °C (mono HCI salt); '"HNMR (400MHz,




(1096 +& ()- (109 ()- D (10%+& ()-;;;,;;; mWDASI0@+@  (.' 109B+& ()-

1' 1098+& ()-  Y' 1098+& ()- 1098+& ()-

91098+& (WOlR@HE 0@ +@W?@KBCE| [ : AS10@+@ N F'' 1098+& ()pctiiBoi/ @ 8+

& ()- 2F""1098+& ()- ' 109B+& ()- # 1098+& ()- ' 109B+& () - Ef GHHHHH#H7 Hv U410
F's1098+& ()- 91098+& ()- L109B+& ()-108+108+108+ D F"' 1098+& () -

NF"' 1098+8& () - 7HH ~JJ_K&L|[:VUAL0 " &"T6UB+& ()- N&"' 1098+&' () -

C109B+& ()- T 10WB+& ()-  H 109B+& ()- " 109B+& ()- &LRNNUOOP R|[:vU410
F+#1098+& ()-F F+#10%9 & ()-F 9& 10%& ()- d&" 1098+& ()- i&" 10%t8+#& () -
#&"1098+& ()- RRRRRRRRRVU410 LSI109%X&&' ()- ~F109%X&& ()- ~ 109X&& () -
9109X8&' () - BPsQD), §@'22 (Fch#1:095.8.8 Yz, FRR\A/(NaXF [7:4v U4 Hz, 2H), 818 TQVH&EE, ( -

&S $109X&& g/qg&g,,

V' 10988 87 aXdX)?XY%Y Wi )44613(5’19”%8#5 W ?‘@’(@1%@?0%& ¢4 783

y, 109%&& () {d. J =@9zotkeR 08 ;s, all @@@owm 8.y3 (s, 1H); 3c NMR (100 Mz, CD,0D) § 170.5,
‘ffgrlrgooﬁégéi& (h56XYﬂ4§Z]§ZZeZZI %%1942 %%%%13&5 &136)9 Jr%%%lgggés 1280, 1278,
ZZ[b[v[\ﬁ\l(&%@JﬂfQB 12@‘10@%4~1&(1§4Q)123 789190/8% &4%3'59 2 P0OLRME, 2(6\ECI*) S10%
~& & ()- " 28004a)& () - 10%~&&() N\ @CIN~|[:bu4L0 @ 10% ~&
& ()- yF10% ~& §& ‘ . _ yI 10% ~& &L
S10% 5% & () - f A EXAMPE Zoi2-Napk tlamisio) -9k
$ & ()- @yaa%t%-&obmyran@e 10% & ()- 9510% ~& & ()- b

751056 & & () 4%’0-ﬁﬁc%Offa“%b%{@Hﬁ@wtﬁé%/ai%@{ jaabcdige ds/ﬁ%é’sf ‘hafg‘sa‘?b V-

MLOYR&&1D ) - ’HMMB/@&&MH)E,-dG DMSQ0SREZ(S; BH), 0.95 1O BRLA 9 )(ed, JSIDYRERA PHIL.24& 10

at 10008 () o0l 53 1. 2R a0 I G o ko Btk g g ()

yy10028& () 4 15-4@@0}@&314)( 32 ( 911@)@78@ {43 (mSAHYIDIRREIE ()74 Hz, 1H), 7.94-7.69 (m
109R&& () - "Eiﬁlf @)19%”1- ?jihQ ﬁ%)iﬁccyﬂh(ﬁﬁ(‘??ﬂ% rg%] %, cm éjoa/“{ ﬁ%?’ 14750788 O -

y -109%R2&& () 09R &L
] 10928&' () - 13%6 1?8(9& ) 12838, 1%&@@9&&4@2 129))1@4/@@&9%)382 (31@0@&& 20.2;

y& 109284 ()_Rﬂisini,/} 'p}pld{ {3§1 10100! 100! 100! CL(5"10%! & ()- HL(5"109%R2&& () -
t 3109R2&&' () - 1 {) Ya . P Z109R&& () kkkkl m) [ NA41010 s-#10%&& () -0
3s- #109K&&' () -0 AMNE L - h -cyclepropanegarboxylic a¢idofcis3-[5-(2-naphthalen-1-yl-

acetylamino)- 2prrazol 3-yl]-c¥clobutyl}-am|de
R; 0.56 (10% MeOH/CH,CI, with 0.1% NH,OH aq); mp 139.8 °C (mono HCI salt);
'HNMR (400MHz, d6 DMSO), & 1.17-1.14 (m, 1H), 1.32-1.28 (m, 1H), 1.75-1.70 (m, 1H),
20 1.97-1.89 (dd, J = 10.4, 10.4, 2H), 2.20-2.16 (m, 1H), 2.55-2.49 (m, 2H), 3.02 (apt quint, J =
8.2 Hz, 1H), 4.07 (s, 2H), 4.17 (m, 1H), 6.30 (s, 1H), 7.23-7.07 (m, 5H), 7.54-7.42 (m; 4H),
7.80(d, J=7.9, 1H), 7.90 (d, J= 7.9 Hz, 1H), 8.12 (d, J = 7.8 Hz, 1H), 8.37 (d, J = 7.8 Hz, 1H);
*C NMR (100 MHz, d6 DMSO) & 172.9, 170.8, 152.5, 142.8, 140.8, 134.2, 132.4, 130.3,
129.0, 128.6, 128.3, 126.3, 126.1, 125.9, 125.8, 125.4, 123.6, 92.9, 41.1, 36.5, 25.5, 24.8,
25  24.2,15.1; LRMS m/z (APCI*) 465.0 (M+1).
Example 48. N-[5-(cis-3-Acetylamino-cyclobutyl)-1H-pyrazol-3-yl]-2-naphthalen-
1-yl-acetamide
R;0.50 (10% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,OD), & 1.86 (s, 3H), 1.97-2.05
(m, 2H), 2.59-2.66 (m, 2H), 3.07 (apt quint, J=8.0Hz, 1H), 4.13 (s, 2H), 4.20 (apt quint,
30  J=7.8Hz, 1H), 6.25 (s, 1H), 7.37-7.48 (m, 4H), 7.77 (d, J=7.9Hz, 1H), 7.81-7.85 (m, 1H), 8.01-
8.03 (m, 1H). “C-NMR: 21.37, 24.64, 37.09, 40.20, 40.78, 93.59, 93.65, 123.71, 125.41,
125.70, 126.22, 127.88, 128.04, 128.58, 131.36, 132.45, 134.18, 146.36, 148.68, 170.53,
171.31.). MS LRMS m/z (APCI*) 363 (M+1), mp 209.4 °C (HCl salt).
Example 49. N-{cis-3-[5-(2-Naphthalen-1-yl-acetylamino)-2H-pyrazol-3-yl}-
35  cyclobutyl}-benzamide
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M} =Y=-1 AAHJH? ~§é-75o (m, 7H), 7755 8 (m, 4H) 800805 m 1H). ‘SCNI{)AR 24.68, 3692S ’
40.12, 41.47, 93.54, 123.68, 125.39, 125.72, 126.25, 127.20, 127.96, 128.12, 128.35, 128.59,
5 131.17,131.56, 132.44, 134.20, 145.86, 149.19, 168.39, 170.60. MS LRMS m/z (APCH*) 425
(M+1), mp 194.0 °C(HCI salt).
Example 50. 2-Cyclopropyl-N-{cis-3-[5-(2-naphthalen-1-yl-acetylamino)-2H-

pyrazol-3-yl}-cyclobutyl}-acetamide
R/ 0.60 (10% MeOH/ CH,Cl,). 'HNMR (400MHz, CD;OD), & 0.93 (t, J=7.5Hz, 2H),
10 1.34 (d, J=6.2Hz, 1H), 1.65 (d, J=5.0Hz, 1H), 1.70-1.78 (m, 2H), 2.01-2.15 (m, 2H), 2.55-2.58
(m, 1H), 2.62-2.68 (m, 2H), 3.20 (apt quint, J=7.8Hz, 1H), 4.20 (s, 2H), 5.40 (apt quint,
J=6.2Hz, 1H), 6.22 (bs, 1H), 7.40-7.56 (m, 4H), 7.78-7.88 (m, 2H), 8.02-8.08 (m, 1H). 3C-
NMR: 8.27, 24.52, 26.64, 36.63, 36,85, 36.96, 39.47, 40.12, 40.77, 77.66, 93.27, 112.50,
123.67, 125.38, 125.73, 126.24, 127.95, 128.14, 128.59, 132.45, 134.21, 146.71, 169.62,
15 170.63. MS LRMS m/z (APCI*) 403 (M+1), mp 93.2 °C (HCl salt).
Example 51. 6-Chloro-pyridine-2-carboxylic acid {cis-3-[5-(2-naphthalen-1-yl-

acetylamino)-2H-pyrazol-3-yl]-cyclobutyl}-amide
R(0.50 (10% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,OD), § 2.25-2.42 (m, 2H), 2.76-
2.82 (m, 2H), 3.30 (apt quint, J=7.9Hz, 1H), 4.22 (s, 2H), 4.54 (apt guint, J=7.5Hz, 1H), 6.35
20 (s, 1H), 7.42-7.64 (m, 5H), 7.81-7.89 (m, 2H), 7.93-8.11 (m, 3H). ®C-NMR: 24.58, 36.65,
40.17, 41.06, 77.50, 93.77, 121.03, 122.58, 123.67, 123.82, 124.50, 125.40, 125.72, 126.24,
127.37, 128.01, 128.11, 128.59, 134.20, 140.63, 140.70, 144.41, 150.36, 170.70, 182.15. MS
LRMS m/z (APCI*) 460 (M+1), mp (dec) (HC! salt).
Example 52. Quinoline-2-carboxylic _acid__{cis-3-[5-(2-naphthalen-1-yI-

25  acetylamino)-2H-pyrazol-3-yl]-cyclobutyl}-amide
R;0.30 (5% MeOH/ CH,Cl,). 'HNMR (400MHz, CD;0D), 8 2.25-2.38 (m, 2H), 2.76-
2.78 (m, 2H), 3.25 (apt quint, J=8.3Hz, 1H), 4.16 (s, 2H), 4.56 (apt quint, 8.7Hz, 1H), 6.36 (bs,
1H), 7.38-7.49 (m, 4H), 7.60-7.64 (m, 1H), 7.71-7.99 (m, 4H), 8.02-8.13 (m, 3H), 8.36 (d,
J=8.7Hz, 1H). *C-NMR: 24.80, 37.08, 40.22, 41.08, 53.50, 94.03, 118.41, 123.70, 124.50,
30 125.39, 125.70, 126.22, 127.25, 127.82, 128.15, 128.57, 129.42, 129.54, 130.34, 132.43,
134.18, 137.70, 137.80, 146.02, 146.73, 148.93, 149.60, 164.89, 170.57. MS LRMS m/z
(APCI") 476 (M+1), mp 200.3 °C (HCI salt).
Example 53. Pyrazine-2-carboxylic acid __ {cis-3-[5-(2-naphthalen-1-yl-

acetylamino)-2H-pyrazol-3-yl]-cyclobutyl}-amide
35 R;0.30 (5% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,OD), § 2.25-2.38 (m, 2H), 2.75-
2.84 (m, 2H), 3.26 (apt quint, J=8.7Hz, 1H), 4.21 (s, 2H), 4.55 {(apt quint, J=8.7Hz, 1H), 6.28
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(s, 1H), 7.42-7.54 (m, 4H), 7.81-7.89 (m, 2H), 8.03-8.07 (m, 1H), 8.66 (d, J=2.5Hz, 1H), 8.75
(d, J=2.5Hz, 1H), 9.20 (s, 1H). MS LRMS m/z (APCI*) 427 (M+1).
Example 54. 4-Methoxy-N-{cis-3-[5-(2-naphthalen-1 -yl-acetylamino)-2H-pyrazol-

3-yl]-cyclobutyl}-benzamide
5 R(0.35 (5% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,0D), § 2.17-2.25 (m, 2H), 2.68-
2.75 (m, 2H), 3.18 (apt quint, J=8.3Hz, 1H), 3.79 (s, 3H), 4.15 (s, 2H), 4.44 (apt quint,
J=7.8Hz, 1H), 6.33 (s, 1H), 6.91 (d, J=5.0Hz, 2H), 7.37-7.49 (m, 4H), 7.77 (d, J=5.0Hz, 2H),
7.82-7.84 (m, 1H), 7.96-8.04 (m, 2H). *C-NMR: 24.80, 37.02, 40.22, 41.46, 54.71, 54.76,
93.90, 113.50, 123.72, 125.41, 125.70, 126.22, 127.24, 127.88, 128.08, 128.58, 129.09,
10 131.36, 132.44, 134.17, 142.17, 146.03, 146.21, 149.14, 162.76, 167.93, 170.56. MS LRMS
m/z (APCI") 455 (M+1), mp 175.6 °C (HC! salt).
Example 55. N-{cis-3-[5-(2-Naphthalen-1-yI-acetylamino)-2H-pyrazoI-3-yl]-

cyclobutyl}-3-nitro-benzamide
R 0.35 (5% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,0D), § 2.26-2.34 (m, 2H), 2.74-
15 2.79 (m, 2H), 3.25 (apt quint, J=8.7Hz, 1H), 4.19 (bs, 2H), 4.50 (apt quint, J=8.3Hz, 1H), 6.31
(bs, 1H), 7.37-7.49 (m, 4H), 7.63-7.80 (m, 3H), 8.19-8.33 (m, 2H), 8.58-8.65 (m, 2H). *C-
NMR: 24.82, 36.80, 40.10, 41.73, 93.87, 115.43, 118.34, 122.22, 122.28, 123.81, 125.87,
126.27, 127.38, 127.87, 128.56, 129.81, 131.39, 132.40, 133.22, 134.06, 135.89, 141.96,
142.04, 146.50, 161.89, 165.60. MS LRMS m/z (APCI*) 470 (M+1), mp 123.5 °C (HCI salt).
20 Example 56. 3,5-Dimethoxy-N-{cis-3-[5-(2-naphthalen-1 ~yl-acetylamino)-2H-

pyrazol-3-yl]-cyclobutyl}-benzamide
R 0.50 (10% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,0D), & 2.23-2.30 (, 2H), 2.73-
2.79 (m, 2H), 3.23 (apt quint, J=8.3Hz, 1H), 3.78 (s, 6H), 4.19 (bs, 2H), 4.47 (apt quint,
J=8.3Hz, 1H), 6.30 (bs, 1H), 6.62 (s, 1H), 6.97 (s, 2H), 7.41-7.52 (m, 4H), 7.85 (m, 2H), 8.03-
25  8.08(m, 1H). MS LRMS m/z (APCI*) 485 (M+1)
Example 57. 4-Dimethylamino-N-{cis-3-[5-(2-naphthalen-1-yI-acetylamino)-ZH-

pyrazol-3-yll-cyclobutyl}-benzamide
R10.45 (10% MeOH/ CH,Cl,). "HNMR (400MHz, CD,0D), 3 2.18-2.28 (m, 2H), 2.70-
2.80 (m, 2H), 2.99 (s, 6H), 3.20 (apt quint, J=8.2Hz, 1H), 4.18 (bs, 2H), 4.46 (apt quint,
30 J=8.3Hz, 1H), 6.31 (bs, 1H), 6.69 (d, J=8.7Hz, 2H), 7.42-7.53 (m, 4H), 7.71 (d, J=9.1Hz, 2H),
7.80-7.88 (m, 2H), 8.06 (d, J=8.3Hz, 1H). MS LRMS m/z (APCI*) 485 (M+1).
Example 58. N-[5-((1 S)-Hydroxy-ethyl)-2H-pyrazol-3-yl}-2-naphthalen-1 -yl-
acetamide

Synthesis of the title compound was accompiished by the method for the title
35  compound of Preparation 4.3, using a reactant analogous to naphthalen-1-yl-acetyl chloride.

This was followed by deprotection. The resulting intermediate was treated according to the
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‘ 7.87 (m, 3H). LRMS m/z (APCI*) 296 (M+1); mp 101.3 °C (HCI salit).

5 Example 59. N-[5-(2-Hydroxy-(1S)-methyl-ethyl)-2H-pyrazol-3-yl}-2-naphthalen-

1-yl-acetamide

Synthesis of the title compound was accomplished by the method for Preparation 4.3,
using a reactant analogous to naphthalen-1-yl-acetyl chloride. This was followed by
deprotection. The resulting intermediate was treated according to the method for Example 30.

10 'HNMR (400MHz, CD,0D), 6 1.25 (d, J=7.1Hz, 3H), 2.92-3.01 (m, 1H), 3.58-3.62 (m,
2H), 4.20 (bs, 2H), 6.22 (bs, 1H), 7.40-7.58 (m, 4H), 7.80 (d, J=7.0Hz, 1H), 7.88 (d, J=7.1Hz,
1H), 8.06 (d, J=7.0Hz, 1H). LRMS m/z (APCI") 310 (M+1), mp 117.6 °C (HClI salt).

Preparation 6.1. N-[5-{1-(Benzothiazol-2-yloxy)-ethyl]-2-(4-methoxy-benzyl)-2H-

pyrazol-3-yl}-2-naphthaien-1-yl-acetamide

15 To a stirring solution of N-[5-(1-Hydroxy-ethyl)-2-(4-methoxy-benzyl)-2H-pyrazol-3-yl}-
2-naphthalen-1-yl-acetamide (300 mg, 0.72 mmol) in 7.2 mL of THF was added 2-
chlorobenzthiozole (104 uL, 0.79 mmol, 135 mg) followed by a solution of KOBu' (1.4 mL, 1.4
mmol, 1.0 M in THF) dropwise. After 2 hrs the reaction was quenched with NH,C| and then
diluted with EtOAc. The layers were separated and the organic layer was dried of MgSO,,

20 filtered and concentrated under reduced pressure. Purification of this material was
accomplished by MPLC using a 10 g ISCO cartridge on a Biotage system eluting with 30%
EtOAc/hexanes, coliecting 8 mm fractions. The product-containing fraction was collected and
concentrated under reduced pressure to give the title compound (100 mg, 25% vyield) as a
yellow viscous oil.

25 R;0.50 (50% EtOAc/Hexanes). 'HNMR (400MHz, CDCl,), & 1.82 (d, J=7.5Hz, 3H),
3.74 (s, 3H), 4.06 (d, J=4.6Hz, 2H), 4.65 (dd, J=15.8, 15.8Hz, 2H), 6.02 (dd, J=7.1, 7.1Hz,
1H), 6.27 (s, 1H), 6.29 (d, J=8.7Hz, 2H), 6.51 (d, J=8.7Hz, 2H), 6.99-7.06 (m, 3H), 7.27-7.29
(m, 1H), 7.30-7.38 (m, 1H), 7.40-7.43 (m, 1H), 7.50-7.60 (m, 2H), 7.87-7.95 (m, 3H). LRMS
m/z (APCI*) 549 (M+1).

30 Example 60. N-{5-[(1S)-(Benzothiazol-2-yloxy)-ethyl]-1H-pyrazol-3-yl}-2-
naphthalen-1-yl-acetamide

The title compound was synthesized using Preparation 6.1 according to the method
for Example 15.
R(0.41 (5% MeOH/ CH,Cl,). "HNMR (400MHz, CDCl,), § 1.81 (d, J=7.1Hz, 3H), 4.17
35 (s, 2H), 5.84 (dd, 6.7, 6.7Hz, 1H), 6.68 (s, 1H), 6.85 (d,J=7.9 Hz, 1H), 7.10-7.20 (m, 2H), 7.32-
7.57 (m, 5H), 7.79-7.86 (m, 2H), 7.97-7.99 (m, 1H). LRMS m/z (APCI*) 429 (M+1).
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Example 61. N-[5-(Benzothiazol-2-yloxymethyl)-1H-pyrazol-3-yi}-2-naphthaien-

1-yi-acetamide
The title compound was synthesized according to the method for Exampie 60, using

analogous reactants.

5 R;0.50 (5% MeOH/ CH,Cl,). 'HNMR (400MHz, CD,OD), & 4.20 (s, 2H), 5.38 (s, 2H),
6.46 (s, 1H), 7.40-7.58 (m, 5H), 7.80-7.90 (m, 4H), 8.06-8.08 (m, 2H). LRMS m/z (APCI') 412
(M-1).

Example 62. N-{5-[(1R)-(Benzothiazol-2-yloxy)-ethyi]-1H-pyrazol-3-yl}-2-

naphthalen-1-yl-acetamide

10 The title compound was synthesized according to the method for Example 60, using
analogous reactants.
R;0.41 (5% MeOH/ CH,Cl,). "HNMR (400MHz, CDCl,), § 1.85 (d, J=7.1Hz, 3H), 4.20
(s, 2H), 5.88 (dd, J=7.1, 7.1Hz, 1H), 6.68 (s, 1H), 6.91 (d, J=7.9Hz, 1H), 7.15-7.26 (m, 2H),
7.38-7.60 (m, 5H), 7.78-7.95 (m, 3H). LRMS m/z (APCI*) 429 (M+1).
15 Example 63. N-{5-[cis-3-(Benzooxazol-2-yloxy)-cyclobutyl]-1H-pyrazol-3-yl}-2-

naphthalen-1-yl-acetamide

The title compound was synthesized according to the method for Example 60, using
analogous reactants.
R, 0.24 (10% MeOH/CH,CI,); mp 142.0 °C (mono HC] salt); '"HNMR (400MHz, CDCl,)
20 82.43-2.17 (m, 2H), 3.01-2.94 (m, 2H), 3.18 (apt quint, J = 8.3 Hz, 1H), 4.12 (s, 2H), 5.21 (apt
quint, J = 7.3Hz, 1H), 6.59 (s, 1H), 7.54-7.31 (m, 8H), 7.72 (dd, J = 7.9 Hz, 1H), 7.77 (dd, 7.5
Hz, 1H), 7.94 (d, J = 8.3 Hz, 1H); ®C NMR (100 MHz, CDCl,) § 170.3, 162.0, 151.5, 148.4,
143.2, 140.5, 134.0, 132.2, 129.7, 129.0, 128.8, 126.9, 125.8, 125.7, 124.7, 123.8, 123.5,
123.4,118.1, 110.1, 94.9, 71.3, 41.5, 36.7, 22.8(m, 3H). LRMS m/z (APCI*) 439.1 (M+1).
25 Preparation 7.1. N-[5-(cis-3-hydroxy-3-phenyl-cyclobutyl)-2-(4-methoxy-benzyl)-

2H-pyrazol-3-yi}-2-naphthalen-1-yl-acetamide

Preparation of the starting ketone N-[2-(4-methoxy-benzyl)-5-(3-oxo-cyclobutyl)-2H-
pyrazol-3-yl]-2-naphthalen-1-yl-acetamide was accomplished using a method analogous to
that described for Preparation 4.4 (including synthesis of Preparations 4.1-4.3).

30 A solution of the ketone (50 mg, 0.11 mmol) in tetrahydrofuran (5 mL) cooled to ~30
°C was treated dropwise with phenyl magnesium bromide (500 uL, 0.5 mmol, 1M solution in
THF). Upon completion of addition, the reaction mixture was stirred for 40 min at ~30 °C, then
saturated aqueous ammonium chioride solution was added and the mixture was warmed to
room temperature. THF was removed in vacuo, and the residue was diluted with methylene

35  chloride which was washed with water and brine. The dilute?:l residue was then dried and

filtered. The crude material was purified by silica gel chromatography (50:1 chloroform—
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3-yl}-2-naphthalen-1-yl-acetamide (Preparation 7.1, 54 mg, 0.10 mmol) in 1:1 methylene
10  chloride—trifluoroacetic acid (4 mL) was treated with triethylsilane (1.2 mL) at 23 °C. After
stirring for 16 h, the solvent was removed in vacuo and the residue was purified by silica gel
chromatography (100:1 chloroform—methanol) to afford 39 mg (78% vyield) of the titie
compound as a 10:1 mixture of cis - trans isomers.
1H NMR (400 MHz, CDCl,): 8§ 7.90 (m, 3H), 7.56 (m, 2H), 7.45 (dd, J = 7.1, 8.3 Hz,
16 1H), 7.30 (m, 3H), 7.25 (m, 1H), 7.18 (m, 1H), 6.78 (s, 1H), 6.55 (d, J = 8.7 Hz, 2H), 6.36 (m,
3H), 4.63 (s, 2H), 4.10 (s, 2H), 3.74 (s, 3H), 3.44 (m, 2H), 2.73 (m, 2H), 2.30 (m, 2H); MS
(AP/CI): 502.2 (M+H)+; minor isomer, characteristic 1H NMR signals: & 4.66 (s), 4.12 (s),
2.60 (m).
Example 64. 2-naphthalen-1-yl-N-[5-(cis-3-phenyl-cyclobutyl)-1H-pyrazol-3-yl]-

20  acetamide
A solution of N-[2-(4-methoxy-benzyl)-5-(3-phenyl-cyclobutyl)-2H-pyrazol-3-yl]-2-
naphthalen-1-yl-acetamide (Preparation 7.2, 38 mg, 0.076 mmol) in trifluoroacetic acid (5 mL)
at room temperature was treated with anisole (165 uL, 1.5 mmol). The solution was heated at
70 °C for 5 h. The soivent was removed in vacuo and the residue was purified by silica gel
25  chromatography (40:1 chloroform—methanol) to afford 27 mg (89% yield) of the title compound
as a 94:6 mixture of cis — frans isomers. The product was dissolved in ethyl acetate and
treated with hydrogen chioride in diethyl ether to afford the HCI salt.
1H NMR (400 MHz, CD30D): & 8.04 (d, J = 8.3 Hz, 1H), 7.88 (d, J = 7.5 Hz, 1H),
7.82 (d, J = 7.9 Hz, 1H), 7.50 (m, 4H), 7.28 (m, 4H), 7.17 (m, 1H), 6.26 (s, 1H), 4.27 (s, 2H),
30  3.59 (m, 2H), 2.82 (m, 2H), 2.30 (m, 2H); MS (AP/CI}: 382.3 (M+H)+.
The title compounds of the following Examples 65-71 were synthesized as in Example
64, including synthesis of Preparations 7.1 and 7.2, using an analogous starting ketone:

Example 65. N-{5-[cis-3-(2-Methoxy-phenyl)-cyclobutyl]-2H-pyrazol-3-yl}-2-

quinolin-6-yl-acetamide
35 1H NMR (400 MHz, CDCl,): 8 9.23 (s, 1H), 8.80 (dd, J = 1.7, 4.1 Hz, 1H), 7.93 (m,
2H), 7.54 (d, J = 1.7 Hz, 1H), 7.47 (dd, J = 2.1, 8.7 Hz, 1H), 7.27 (g, J = 4.1 Hz, 1H), 7.15 (m,
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Example 70. 2-Naphthalen-1-yl-N-[5-(cis-3-p-tolyl-cyclobutyl)-2H-pyrazol-3-yi}-
acetamide
1H NMR (400 MHz, CDCl,): d 8.04 (s, 1H), 7.95 (d, J = 7.9 Hz, 1H), 7.81 (d, J = 8.3
Hz, 1H), 7.75 (m, 1H), 7.47 (m, 2H), 7.36 (m, 2H), 7.10 (m, 3H), 6.52 (s, 1H), 4.06 (s, 2H),
30  3.38 (m, 2H), 2.70 (m, 2H), 2.32 (s, 3H), 2.20 (m, 2H); MS (AP/CI1): 396.2; minor isomer,
characteristic 1H NMR signals: 5 8.65 (s), 3.65 (m), 2.51 (m).
Example 71. 2-(4-Methoxy-phenyl)-N-{5-[cis-3-(2-methoxy-phenyl)-cyclobutyl}-
2H-pyrazol-3-yl}-acetamide
TH NMR (400 MHz, CD30D): § 7.23 (d, J = 8.7 Hz, 2H), 7.16 (d, J = 7.5 Hz, 2H),
35 6.89 (m, 4H), 6.21 (s, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 3.7 (M, 1H), 3.67 (s, 2H), 3.59 (m, 1H),
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N-(5-{cis-3-[4-(Azetidin-3-yloxy)-phenyl]-cyclobutyl}-2H-pyrazol-3-yl)-2-(4-methoxy-
phenyl)-acetamide;
25 N-(5-{cis-3-[2-(Azetidin-3-yloxy)-phenyl]-cyclobutyl}-2H-pyrazol-3-y!)-2-(4-methoxy-
phenyl)-acetamide;
2-(4-Methoxy-phenyl)-N-{5-[cis-3-(2-methyisulfanyl-phenyl)-cyclobutyl}-2H-pyrazol-3-
yl}-acetamide;
N-{5-[cis-3-(2-Amino-phenyi)-cyclobutyl]-2H-pyrazol-3-yl}-2-(4-methoxy-phenyl)-
30  acetamide;
N-{5-[cis-3-(4-Cyano-pheny|)-cyclobutyl]—2H-pyrazol-3~yl}-2-(4-methoxy-pheny|)-
acetamide;
N-{5-[cis-3-(2-Cyano-phenyl)-3-hydroxy-cyclobutyl]-2H-pyrazol-3-yl}-2-(4-methoxy-
phenyl)-acetamide;
35 N-{5-[cis-3-(2-Hydroxy-ethyl)-cyclobutyl]- 1H-pyrazol-3-yl}-2-naphthalen-1-yl-
acetamide;
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pyrazol-3-yl}-acetamide;
N-{5-[cis-3-(3-Diethylaminomethyl-phenyl)-cyclobutyl]-2H-pyrazol-3-yl}-2-(4-methoxy-
phenyl}-acetamide; and
N-{5-[cis-3-(3-Azetidin-1-ylmethyl-phenyl)-cyclobutyl]-2H-pyrazol-3-yi}-2-(4-methoxy-
10 phenyl)-acetamide.
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5 wherein R' is a straight chain or branched (C,-Cg)alkyl, a straight chain or branched (C,-
Cp)alkenyl, a straight chain or branched (C,-Cg)alkynyl, (C5-C;)cycloalkyl, (C4-Cg)cycloalkenyl, (3-
8 membered) heterocycloalkyl, (Cs-C,,)bicycloalkyl, (C,-C,)bicycloalkenyl, or (5-11 membered)
heterobicycloatkyl, and wherein R' is optionally substituted with from one to six substituents R®
independently selected from F, Cl, Br, I, nitro, cyano, -CF; -NR'RS, -NR’C(=O)RS, -
10  NR'C(=0)OR®, -NR'C(=O)NRPR?, -NR’S(=0),R%, -NR'S(=0),NR®R®, -OR’, -OC(=O)R’, -
OC(=0)OR’, -C(=O)OR’, -C(=0)R’, -C(=ONR'R®, -OC(=O)NR'R®, -OC(=0)SR’, -SR’, -
S(=0)R’, -S(=0),R’, -S(=0),NR’RS, and R,
R%is H, F, -CH,, -CN, or -C(=O)OR’;
R?is -C(=O)NR®-, -C(=0)0-, -C(=O)(CR'"R"),-, or -(CR"R™"),-;
15 R* is a straight chain or a branched (C,-Cplalkyl, a straight chain or a branched (C,-
Cglalkenyl, a straight chain or branched (C,-C, alkynyl), (C5-Cg)eycioaltkyl, (C,-Cg)cycloalkenyl,
(3-8 membered) heterocycloalkyl, (Cs-C,,)bicycloalkyi, (C,-C,,)bicycloalkenyl, (5-11 membered)
heterobicycloalkyl, (Cs-C,,)aryl, or (5-14 membered) heteroaryl; and wherein R* is optionally
substituted with from one to three substitutents R® independently selected from F, Ci, Br, |, nitro,
20 cyano, -CF,;, -NR'RS, -NR'C(=O)R®, -NR’C(=O)OR®, -NR'C(=O)NR°R®, -NR’S(=O),R®, -
NR’S(=0),NR®R?, -OR’, -OC(=0)R’, -OC(=0O)OR’, -C(=O)OR’, -C(=O)R’, -C(=O)NR'R?, -
OC(=O)NR'R?, -OC(=0)SR’, -SR’, -S(=0)R’, -S(=0),R’, -S(=0),NR'R?, or R’,
each R, R%, and R? is independently selected from H, straight chain or branched (C;-
Cg)alkyl, straight chain or branched (C.-Cg)alkenyl, straight chain or branched (C,-Cg alkynyl),
25  (C;-Cy)eycloalkyl, (C.-Cg)cycloalkenyl, (3-8 membered) heterocycloalkyl, (Cs-Cy,)bicycloalkyl,
(C,-C,,)bicycloalkenyl, (5-11 membered) heterobicycloalkyl, (C¢C,,)aryl, and (5-14 membered)
heteroaryl, wherein R7, R®, and R® are each independently optionally substituted with from one to
six substituents independently selected from F, Cl, Br, I, -NO,, -CN, -CF,, -NR"™R" -
NR'C(=O)R", -NR'"C(=0)OR", -NR'C(=O)NR"'R*, -NR"®S(=0),R"", -NR"S(=0),NR"'R"*, -
30 OR",-OC(=0)R'", -OC(=0)OR™, -OC(=0)NR'R", -OC(=0)SR", -SR™, -§(=0)R", -§(=0),R",
-8(=0),NR"R", -C(=0)R", -C(=0)OR", -C(=O)NR"R", and R‘°“;
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' 10%8x" &&' () -1 +d'°’3 whf@dﬁ&in {5 o3 Lpé\lR7R8 they may instead optionally be connected to
. with the nitrogen of NR’R® to which they are attached a heterocycloalkyl moiety of from three to
seven ring members, said heterocycloalkyl moiety optionally comprising one or two further
heteroatoms independently selected from N, O, and S;

5 each R™, R", and R™ s independently selected from H, straight chain or branched (C,-
Cg)alkyl, straight chain or branched (C,-Cg)alkenyl, straight chain or branched (C,-C alkynyl),
(C5-Cg)eycloalkyl, (C,-Cg)cycloalkenyl, (3-8 membered) heterocycloalkyl, (Cs-C,,)bicycloalkyl,
(C;-Cyy)bicycloalkenyl, (5-11 membered) heterobicycloalkyl, (C¢-C,,)aryl, and (5-14 membered)
heteroaryl, wherein R', R"", and R' are each independently optionally substituted with from one

10 to six substituents independently selected from F, Cl, Br, I, NO,, -CN, -CF,;, -NR™R™,
-NR"®C(=0)R", -NR®C(=0)OR", -NR™C(=O)NR"R'™, -NR"S(=0),R", -NRPS(=0),NR"R'®,
-OR®, -OC(=O)R™, -OC(=0)OR", -OC(=O)NR¥R", -OC(=0)SR™, -SR®¥, -S(=0)R",
-5(=0),R"™, -8(=0),NR"*R", -C(=0)R", -C(=O)OR’5, -C(=O)NR"™R", and R,

each R, R™, and R* is independently selected from H, straight chain or branched (C,-

156 Cyjalkyl, straight chain or branched (C,-Cg)alkenyl, straight chain or branched (C,-C, alkynyl),
(Cs-Ce)cycloalkyl, (C,-Ce)cycloalkenyl, (3-8 membered) heterocycloalkyl, (Cs-C,,)bicycloalkyl,
(C;-Cy,)bicycloalkenyl, (5-11 membered) heterobicycloalkyl, (C¢-C,,)aryl, and (5-14 membered)
heteroaryl, wherein R"™, R, and R' are each independently optionally substituted with from one
to six substituents independently selected from F, Cl, Br, |, NO,, -CN, -CF,;, -NR™R",

20 -NR™C(=0)R", -NR"C(=0)OR", -NR™C(=0)NR"R'®, -NR'®S(=0),R", -NR'®S(=0),NRVR™
-OR™, -OC(=O)R', -OC(=0)OR', -OC(=O)NR™R", -OC(=0)SR', -SR'", -S(=O)RS,
-S(=0),R®, -8(=0),NR"™R", -C(=0)R", -C(=0O)OR", -C(=O)NR*R", and R'®

each R, R, and R" is independently selected from H, straight chain or branched (C,-
Cg)alkyl, straight chain or branched (C,-Cg)alkenyl, straight chain or branched (C,-Cq alkynyl),

25  (C4-Cg)cycloalkyl, (C4-Cg)eycloalkenyl, (3-8 membered) heterocycloalkyl, (Cs-C,,)bicycioalkyl,
(C;-Cyy)bicycloalkenyl, (5-11 membered) heterobicycloalkyl, (C¢-C,4)aryl, and (5-14 membered)
heteroaryi;

nis0,1,2,0r3;
wherein R'" and R" in -C(=0)(CR™R"),- and -(CR™R"),- are for each iteration of n
30 defined independently as recited above;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein R® is -(CR'R"),-,
-C(=O)NH- or -C(=O)}(CR'"R""),-,
3. A compound according to claim 1, wherein R is optionally substituted

35  (C,-Cg)cycloalkyl or optionally substituted (Cs-C,,) bicycloalkyl.
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38" 100" & ()- 6. A compound according to claim 1, wherein R is (C4-C,,)aryl or (5-14
membered) heteroaryl, each optionally substituted.
7. A compound according to claim 6, wherein R* is phenyl, pyridyl,

10  naphthyl, quinolyl, isoquinolyl, pyrimidinyl, pyrazinyl, or pyridazyl, each optionally substituted.

8 A compound according to any of claims 1-7, wherein R? is hydrogen.

9. A compound of claim 1, selected from the group consisting of:
(5-ethyl-2H-pyrazol-3-yl)-(6-methoxy-pyridin-2-yl)-amine;
(5-cyclobutyl-2H-pyrazol-3-yl)-(6-methoxy-pyridin-2-yl)-amine

15 (5-cyclobutyl-2H-pyrazol-3-yl)-naphthalen-2-yl-amine;
(5-cyclobutyl-2H-pyrazol-3-yl)-naphthalen-1-yl-amine;
N-(5-cyclobutyl-2H-pyrazol-3-yl}-N',N'-dimethyl-naphthalene-1,4-diamine;
N-(5-cyclobutyl-2H-pyrazol-3-yl)-N',N'-dimethyl-pyridine-2,6-diamine;
(5-cyclobutyl-2H-pyrazol-3-yl)-(6-trifluoromethyl-pyridin-2-yl)-amine;

20 (3-benzyloxy-phenyl)-(5-cyclobutyl-2H-pyrazol-3-yl)-amine;
(5-cyciobutyl-2H-pyrazol-3-yl)-(3-trifluoromethyl-phenyl)-amine;
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(5-cyclobutyl-2H-pyrazol-3-yl)-(4-nitro-phenyl)-amine;

25 (4-chloro-benzyl)-(5-cyclobutyl-2H-pyrazol-3-yl)-amine;
(3-bromo-phenyl)-(5-cyclobutyl-2H-pyrazol-3-yl)-amine;
(5-cyclobutyl-2H-pyrazol-3-yl)-quinolin-2-yl-amine;
[5-(1,4-dioxa-spiro[4.4]non-7-yl)-1H-pyrazol-3-y{]-(3-trifluoromethyl-phenyl)-amine;
(6-chloro-pyridin-2-yl}-(5-cyclobutyl-2H-pyrazol-3-yl)-amine;

30 3-[6-(3-trifluoromethyl-phenylamino)-2H-pyrazol-3-yl]-cyclopentanone;
(5-cyclobutyl-2H-pyrazol-3-yl)-(6-methoxy-4-methyl-quinolin-2-yl)-amine;
(5-cyclobutyl-2H-pyrazol-3-yl)-(3-trifluoromethoxy-phenyl)-amine;
(2-chloro-4-nitro-phenyi)-(5-cyciobutyl-2H-pyrazol-3-yl)-amine;
3-trans-[5-(3-trifluoromethyl-phenyiamino}-2H-pyrazol-3-yl}-cyclopentanof;

35 (3,5-bis-trifluoromethyl-phenyl)-(5-cyciobutyl-2H-pyrazol-3-yi)-amine;
[5-(3-cis-benzylamino-cyclopentyl)-1H-pyrazol-3-yl}-(3-trifluoromethyi-phenyl)-amine;
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acetamide;
N-{3-[5-(2-naphthalen-1-yl-acetylamino})-1H-pyrazol-3-yl}-cyclopentyl}-benzamide;
N-(5-hydroxymethyl-1H-pyrazol-3-yl)-2-naphthalen-1-yl-acetamide;
35 2-naphthalen-1-yl-N-[5-(thiazol-2-ylaminomethyl)- 1H-pyrazol-3-ylj-acetamide;
N-[5-((1S)-hydroxy-ethyl)-2H-pyrazol-3-yl]-2-naphthalen-1-yl-acetamide;
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acetamide;
{6-[cis-3-(2-methoxy-phenyl)-cyclobutyl]-1H-pyrazol-3-yl}-(6-methoxy-pyridin-2-yl)-
35  amine;
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2-naphthalen-1-yl-N-{5-[cis-3-(3-nitro-pyridin-2-yloxy)-cyclobutyl]-  1H-pyrazol-3-yl}-
10  acetamide;
N-{5-[cis-3-(benzothiazol-2-yloxy)-cyclobutyl}-1H-pyrazol-3-yl}-2-naphthalen-1-yl-
acetamide;
2-naphthalen-1-yl-N-{5-{cis-3-(4-trifluoromethyl-pyrimidin-2-yloxy)- cyclobutyl]-1H-
pyrazol-3-yl}-acetamide;
15 2-naphthalen-1-yl-N-{5-[3-(5-nitro-pyridin-2-yloxy)-cyclobutyi]-1H-pyrazol-3-yl}-
acetamide;
2-naphthalen-1-yl-N-{5-[3-(pyrimidin-2-yloxy)-cyclobutyl]-1H-pyrazol-3-yl}-acetamide;
2-naphthalen-1-yI-N-{5-[3~(5-trifluoromethyl-pyridin-2-yloxy)- cyclobutyl}-1H-pyrazol-3-
yl}-acetamide;
20 N-{5-[3-(6-methoxy-pyridazin-3-yloxy)-cyclobutyl]-1H-pyrazol-3-yl}-2-naphthalen-1-yl-
acetamide;
2-naphthalen-1 -yl-N-{5-[3-(pyrazin-2-yloxy)-cyclobutyl]-_1 H-pyrazol-3-yl}-acetamide;
N-{5-[3-(6-methyl-pyridin-2-yloxy)-cyclobutyl}-1H-pyrazol-3-yl}-2-naphthalen-1-y-
acetamide;
25 N-{5-[3-(6-chloro-benzothiazol-2-yloxy)-cyclobutyl}-1H-pyrazol-3-yl}-2-naphthalen-1-
yl-acetamide;
N-{5-[3-(6-methoxy-benzothiazol-2-yloxy)-cyclobutyl]-1H-pyrazol-3-yi}-2-naphthalen-
1-yl-acetamide;
N-{5-[cis-3-(4-Hydroxy-phenyl)-cyclobutyl]-1H-pyrazol-3-yi}-2-quinolin-6-yl-acetamide;
30 N-{5-[cis-3-(3-Hydroxy-phenyl)-cyclobutyl}-1H-pyrazol-3-yl}-2-quinolin-6-yl-acetamide;
2-Naphthaien-1 -yI-N-[5-(cis-3-pyridih-3~yl-cyclobutyl)-2H-pyrazol-3-yl]-acetamide;
N-[5-(cis-3-Naphthalen-2-yl-cyclobutyl)-2H-pyrazol-3-yl]-2-pyridin-3-yl-acetamide;
N-(5-indan-2-yl-1H-pyrazol-3-yl)-2-quinolin-6-yl-acetamide;
N-[5-(cis-3-Pyridin-2-yi-cyclobutyl)-2H-pyrazol-3-yl]-2-quinolin-6-yl-acetamide;
35 N-[5-(cis-3-Pyridin-2-yl-cyciobutyl)-2H-pyrazol-3-yi}-2-quinolin-6-yl-acetamide;
2~(4-Methoxy-phenyl)-N-[5-(cis-3-pyridin-4-yl-cyclobutyl)-2H-pyrazol-3-yl]-acetamide;
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N-{5-[3-(cis-2-Dimethylaminomethyl-phenyl)-cyclobutyl]-2H-pyrazol-3-yI}-2-(4-
methoxy-phenyl)-acetamide;
N-(5-{cis-3-[3-(2-Dimethylamino-ethoxy)-phenyl]-cyclobutyl}-2H-pyrazol-3-yl)-2-(4~
methoxy-phenyl)-acetamide;
5 N-{5-[cis-3-(2-Hydroxy-phenyl)-cyclobutyl]-2H-pyrazol-3-yi}-2-(4-methoxy-phenyl)-
acetamide;
N-(5-{cis-3-[2-(2-Dimethylamino-ethoxy)-phenyl}-cyclobutyl}-2H-pyrazol-3-yi)-2-(4-
methoxy-phenyl)-acetamide;
2-(4-Methoxy-phenyl)-N-[5-(cis-3-phenyi-cyclobutyl)-2H-pyrazol-3-yl]-acetamide;
10 N-{5-[cis-3-(2-Fluoro-phenyi)-cyciobutyl]-2H-pyrazol-3-yi}-2-(4-methoxy-phenyl)-
acetamide;
N-(5-{cis-3-[4-(Azetidin-3-yloxy)-phenyl}-cyclobutyl}-2H-pyrazol-3-yl)-2-(4-methoxy-
phenyl)-acetamide;
N-(5-{cis-3-[2-(Azetidin-3-yloxy)-phenyl]-cyclobutyl}-2H-pyrazol-3-yl)-2-(4-methoxy-
15  phenyl)-acetamide;
2-(4-Methoxy-phenyl)-N-{5-[cis-3-(2-methylsulfanyl-phenyl)-cyciobutyl]-2H-pyrazol-3-
yi}-acetamide;
N-{5-[cis-3-(2-Amino-phenyl)-cyclobutyl}-2H-pyrazol-3-yl}-2-(4-methoxy-phenyl)-
acetamide;
20 N-{5-[cis-3-(4-Cyano-phenyl)-cyclobutyl]-2H-pyrazol-3-yl}-2-(4-methoxy-phenyl)-
acetamide;
N-{5-[cis-3-(2-Cyano-phenyl)-3-hydroxy-cyclobutyl]-2H-pyrazol-3-yi}-2-(4-methoxy-
phenyl)-acetamide;
N-{5-[cis-3-(2-Hydroxy-ethyl)-cyclobutyl])-1H-pyrazoi-3-yl}-2-naphthalen-1-yl-
25  acetamide;
N-{5-[cis-3-(3-Cyano-phenyl)-cyclobutyl}-2H-pyrazol-3-yl}-2-(4-methoxy-phenyl)-
acetamide;
N-{5-[cis-3-(2-Cyano-pheny!)-cyclobutyl]-2H-pyrazol-3-yl}-2-(4-methoxy-phenyl)-
acetamide;
30 N-{5-{cis-3-(3-Amino-phenyl)-cyclobutyl}-2H-pyrazol-3-yl}-2-(4-methoxy-phenyl)-
acetamide;
4~(cis-3-{5-[2-(4-Methoxy-phenyl)-acetylamino]-1H-pyrazol-3-yl}-cyclobutyl)-benzoic
acid methyl ester;
N-{5-[cis-3-(4-Hydroxymethyl-phenyl)-cyclobutyl}-2H-pyrazol-3-yl}-2-(4-methoxy-
35  phenyl)-acetamide;
N-{5-[cis-3-(2-Hydroxy-phenyl)-cyclobutyl)-1H-pyrazol-3-yl}-2-phenyl-acetamide;
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N-{5-[cis-3 (3 Cycl0butylaminomethyl-phenyl)-cyclobutyl]-zH-pyrazol-3-yl}-2-(4-

methoxy-phenyl)-acetamide;
20 2-(4-Methoxy-phenyl)-N-{5-[cis-3-(3-propylaminomethyl-phenyl)-cyclobutyl]-2H-
pyrazol-3-yi}-acetamide;
N-{5-[cis-3-(3-Cyclopentylaminomethyl-phenyl)-cyclobutyl]-2H-pyrazol-3-yl}-2-(4-
methoxy-phenyl)-acetamide;
N-(5-{cis-3-[3-(Benzylamino-methyl)-phenyl}-cyclobutyl}-2H-pyrazol-3-yl)-2-(4-
25  methoxy-phenyl)-acetamide;
2-(4-Methoxy-phenyl)-N-{5-[3-(3-methylaminomethyi-phenyl)-cyclobutyl]-2H-pyrazol-
3-yl}-acetamide;
N-{5-[cis-3-(3-Cyclopropylaminomethyl-pheny))-cyclobutyl}-2H-pyrazol-3-yl}-2-(4-
methoxy-phenyl)-acetamide;
30 2-(4-Methoxy-phenyl)-N-{5-[cis-3-(3-pyrrolidin-1-yimethyl-phenyl)-cyclobutyl}-2H-
pyrazol-3-yl}-acetamide; -
N-{5-[cis-3-(3-Diethylaminomethyl-phenyl)-cyciobutyl]-2H-pyrazol-3-yl}-2-(4-methoxy-
phenyl)-acetamide; _
N-{5-[cis-3-(3-Azetidin-1-yimethyl-phenyl)-cyclobuty!]-2H-pyrazol-3-yl}-2-(4-methoxy-
35  phenyl)-acetamide; and

pharmaceutically acceptable salts of the foregoing compounds.
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" #$UR' () * +,selebtod B3 Wl @rtility and sperm motility; diabetes mellitus; impaired glucose tolerance;
<:>?@B%F%tg%h%%TWéLé L(%ol?c%%ecfv%' Jyh&r%g;p%p%b&ye%ya%é |o}3€sity;
myogenesis and frailty, for example age-related decline in physical performance; acute
sarcopenia, for example muscle atrophy and/or cachexia associated with burns, bed rest, limb
15 immobilization, or major thoracic, abdominal, and/or orthopedic surgery; sepsis; hair loss, hair
thinning, and balding; and immunodeficiency, comprising a compound of ¢laim 1 in an amount

effective in treating said disease or condition, and a pharmaceutically acceptable carrier.
13. A pharmaceutical composition comprising a compound according to claim 1
and a second member selected from the group consisting of an SSRI, an NK-1 receptor
20 antagonist, a 5HT,, antagonist, - ziprasidone, olanzapine, risperidone, L-745870,
sonepiprazole, RP 62203, NGD 941, balaperidone, flesinoxan, gepirone, an
acetylcholinesterase inhibitor, TPA, NIF, a potassium channel modulator such as BMS-
204352, and an NMDA receptor antagonist, wherein the cdk5 inhibitor and the second

member are together in an effective amount, and a pharmaceutically acceptable carrier.

25 " 14. A compound of the formula
Prot
NI———-N/
oA
O NH,
RZ
O0—

wherein Prot is a protecting group;

R?is H, F, -CHj,, -CN, or -C(=0)OR’;

and n is an integer selected from 1, 2, 3, and 4.
30



