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BACKGROUND OF THE INVENTION
4,5-Dihydro-pyrazolo[3,4-clpyrid-2-one compounds of the
type shown below are currently being studied as factor Xa
inhibitors in clinical settings.
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As one of ordinary skill in the art understands, clinical
trials and NDA submissions require practical, large-scale
synthesis of the active drug. Consequently, it is desirable
to find new synthetic procedures for making 4,5-dihydro-

20 pyrazolol[3,4-clpyrid-2-ones.

SUMMARY OF THE INVENTION
Accordingly, the present invention provides a novel
process for making 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones.
25 The present invention provides novel intermediates for
the syntheses of 4,5-dihydro-pyrazolo[3,4-c]lpyrid-2-ones.
These and other objects, which will become apparent

during the following detailed description, have been

1



DETAI LED DESCRI PTI ON OF THE | NVENTION [1] Thus, in an enbodi nent, the
present invention provides a novel process for preparing a conpound of
formula IWD:03/0Rba1 ; H_ RL /1 2 NI R conprising: 10 (a) PCorusapssssy a
conmpound of forrmula I with a conmpound of formula Il in the presence of a
base; Il Ill 151 wherein, Zis selected fromd, Br, |, OSO2Me, OSQ2Ph,
and osozaphhq'ae%d bynghe ilsvg@tecﬁéddw@ﬁmrzzhtb%pﬁ@ﬁlppumﬂsmé@fhoxyphenyl

2- cyanophen a ofet e -(,Pg yl, 2 WD 03/049681
PCT/ US02/ %]53%{513 cga%%hggyf&%gga%!ﬁ%né %E ?‘?)ﬁy ?Hgg (PgNHCHZ)phenyI
3-cyano- 4-fl uorophenyl, (3- amRii benz[d]lsoxazol 6 yl, and

( 3- PgNH) benz[d]isoxazol 6-yl; 5 Rg is aramne protecting group; Rl and R2
are selected fromCl_6 al kyl, cycl|opro cycl obutyl, cyclopentyl,

cycl ohexyl, phenyl, and benzyl Nivel NR R2 is a 3-8 rrerrber ed
ring consisting of: carbon atons, 0-1 8 atons; Rla is selected from
H, CH3, CH2CH3, CH2CH2CH3, CH2F, CH2Cl, 35 Br, CH2Br, -CN, CH2CN, CF3,
CH2CF3, CH20CH3, CO2CH3, CH2CO2CH3 RPCH2CH3, CH2CO2CH2CH3, CH2SCHS,
S(0)CH3, CH2S (0) CH3, S (0) 2CH3 S (0) 2CH3, C (0)NH2, CH2C (O NH2,
S2NH2, CH2S2NH2, pyridin-2-yl, ¢ i di

5 DETAILED DESCRIPTION OF THE INVENTION
[1] Thus, in an embodiment, the present invention provides

a novel process for preparing a compound of formula III:

comprising:
10 (a) contacting a compound of formula I with a compound

of formula II in the presence of a base;
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wherein, Z is selected from Cl, Br, I, 0SO;Me, 0OSO;Ph, and
0S0,Ph-p-Me;
15
ring D is selected from 4-chlorophenyl, 4-methoxyphenyl, 2-
cyanophenyl, 2-(aminomethyl)phenyl, 2- (PgNHCH:)phenyl,

2



4-yl, pyridin-2-yl-Noxide, pyridin-3-yl-Noxide, 20 pyridin-4-yl-N oxide,
i m dazol -1-yl, CH2-im dazol-Il-yl, 1,2, 3,4-tetrazol-I-yl,

1, 2, 3, 4- tworeapedesb-yl , CH2- 1,2,3,4-tetrazol-1-yl, and PCT/US02/38559
CH2-1, 2,3,4-tetrazol -5-yl, provided that Rla forns other than an N-hal o,

NN NS NO, or NNCN bond; 25 A.is sel e%egﬁyﬁm gherrl)yl subftf'flt uted with
0-1 R4, pyridyP C¥aBSPRERYed wit ATEnPrRENYIABDSIYiLni dyi( POUBSER i BREY i t h
0-1 R4; 30 Bis_ t ed , R 1 4 Bh,_ r,
cHEcH, and CHO T A e sl gﬂ?t]il\%%zla}\- g

hydrogen; Bl isnd ¢B-RgNH)beXzilglldebxered-br-yh;Cl_4 al kyl ene, - CR2( CHR2R2b)

(CH2)t-, -C(0) -, -CRR (OR2) - , -CR2 (SR2) - , -C (0) CReR2a- ,
-CR2R2aC(O), -S(0)p-, -S(0)pCR2R2a-, -CR2R2aS(O)p-, -S (0) 2NR2-,
-NR2SE) 2pg 1 MR2S( Oh26R2B2atectERARAESULY) 2NR2-, -NR2S (0) 2NR2-,

(O NR2-, -NR2C (0) -, 10 -C (0) NR2CR2R2a-, -NR2C (0) CR2R2a-, - CR2R2aC
(ONR2-, -CR2R2aNR2C (0) -, -NR2C (O 0-, -OC (0) NR2-, -NR2C (0) NR2-,

-NR2-, - s o , - . -]%335_261-; 15 Yis
sel ect edl\%% 6 Car ocyc efsrg%%t%%lg%\]i’t ﬂagc-]Zo 4a,” and  5-10
menber ed het er ogytbbuteit, apcigpehaml]- 4yciehexydt, opheswllectaad from t he
group consi sti ng of N, O, and S, substituted with 0-2 Rd4a; 20 R4, at each
occurrence, isPSBF¥lied fromH, (CH)rorR2, F, O, Br, I, CH3, CH2CH3,
CH2CHZCH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3, CH
(CH3) 3, -CN, NO21

alternatively, NR'R? is a 3-8 membered ring consisting of:

carbon atoms, N, and 0-1 O atoms;

Rla is selected from H, CH3, CHyCH3, CHyCHpCH3, CHpF, CHyCI,

15 Br, CH,Br, -CN, CH,CN, CF3, CH,CF3, CH,0CH;, CO2CHgz,
CH,CO2CH,, CO2CH,CH;, CHoCOoCH,CH3, CH,SCH3, S(O)CHj,
CH,S(0)CH;, S(0),CH;, CH,S(0),CH;, C(O)NH,, CH,C(O)NHy,
SO,NH,, CH;SO,NH,, pyridin-2-yl, pyridin-3-yl, pyridin-
4-y1, pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide,

20 pyridin-4-yl1-N-oxide, imidazol-1-yl, CH,y-imidazol-1-yl1,
1,2,3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, CHy-
1,2,3,4-tetrazol-1-yl, and CH,-1,2,3,4-tetrazol-5-yl1,
provided that R12 forms other than an N-halo, N-N, N-S,
N-O, or N-CN bond;

25

A is selected from phenyl substituted with 0-1 R?, pyridyl
substituted with 0-1 R*, and pyrimidyl substituted with
0-1 R%;

30 B is selected from B!, Cl, Br, I, OMs, OTs, 0SO,Ph, CH,Br,
CH,0H, and CHO;



(CH2) rNR2R2a, (CH2) rC (0) R2c, NR2C (0) R2b, C (0)NR2R2a, 25
NR2C( O NR2R2a, C(=NR2) NR2R2a, C(=NS(0)2R5) NR2ZR2a, NHC (=NR2) NR2R2a, C (O
NHC (=NR2yoNBaR®Bsy SO02NR2R2a, NR2S02NR2R2a, NR2S02- C1_4 @(Chysp2/dMRe602R5,
S(0)pR5, and (CF2) rCF3 ; 30 Rd4a, at each occurrence, is selected fromH,
=0, CHO &CHZ)rCRZ, (CH)r-F, (CH2)r-Br, (CH2)r-Ad, CIl, Br, F, I, 4 WO
03/ 0496812 PETFBR52V $8859ACH3 1 SCRYEH3ISBH2CH2CH3, CH (CH3) 2, CH2CH2CH2CHS,
CH2CH (CH3) 2, CH (CH3) CHzZCH3 , CH (CH3) 3 , -CN, NO2, (CH2) rNR2R2a
(CH2) rC (O R2c, NR2C (0) R2b, C (0) NR2R2a, (CH2) rN=CHOR3 ,

C( O NH( CHBJ 2NRZR2er; [R2C( O) NR2R2a, C(=NR2) NR2R2a, 5 NHC (=NR2) NR2R2a,
S02NR2R2a, NR2SO02NR2R2a, NR2S02-Cl-4 al kyl, C(O) NHSX2-Cl-4 al kyl,
NR2S02R5, S(0)pR5, and (CF2)rCF3; R2, at each occurrence, is selected from
H CF3 Gt 6sabkyberedOsbepzyl ., @I}@P&E@PW@E@(@@%Z%Q%WI“ 0-2 R4b, a
C3-6 carbocycl e-CH2- substituted wth 0-2 R4b, and 5-6 nenbered

het erocycl e contaoni-ng-trANDR2A- hetexDadmiTs-, sl @otedH2rom t he group
consisting of N, O, and S, substituted with 0-2 R4b; 15 alternatively,
when R2 is atta€RedId(Qn anf HO it réyéh pCRABA® - R2-CR2RATFH@)pe . pr ot ect i ng
group; Rea, at each occurrence, is sel ectzed fromzH2aCF3, Cl 6 alkyl, 20
benzyl, C3 6 carbBeégRe sub¥RTY (R)ed witiR76-(9) rEB R&%tr 5-6 menber ed

het er ocycl e contghni r 1-4 se fro roup
consi sting of N ﬁ%ﬂﬂ%éd) 2@?%%53#&%?@82 %T% Ofé?&}ggz?"s %ﬁbg&e “gach
occurfrgence, is_é%gﬁheg@ﬁm CE%%%(Q‘}C%‘-ZK?%; & (I&INszenzyl, C3_6

carbocycl e substituted with 0-2 and 5- 6’ nenber ed het erotycle
cont ai ni ng froRCTR2A2aNR2C (0) -, -NR2C(0)0-, -OC(0)NR2-, -NR2C(0)NR2-,
-NR2-, -NR2CR2RZ22-, -CR2R2aNR2-, 0, -CR2R220-, and

—~QCR2R22- ;

15 Y is selected from:
C3-10 carbocycle substituted with 0-2 R%42, and

5-10 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, 0, and

S, substituted with 0-2 R4e;

20
R4, at each occurrence, is selected from H, (CH), OR2, F, C1,
Br, I, CH3, CHyCH3, CHyCH;CH3, CH(CHs3),, CH;CH,CH,CHs,
CH,CH (CH3) 2, CH(CH3)CH,CH3, CH(CHs3)s, -CN, NOg,
(CHp) {NR2R22, (CHj),C(O)R2S, NR2C(0)R2?P, C(0O)NR2ZR22,
25 NR2C (O)NR2R22, C(=NR2)NR2R2?2, C(=NS(0),3R%)NR2R?2,

NHC (=NR2) NR2R22, C(0)NHC (=NR?)NR2R2?2, SO,NR2R22,
NRZSONR2R228, NR2S02-Ci-4 alkyl, NRZSOR5, S(O)pR®, and
(CF2) ¢ CF3;

30 R%a, at each occurrence, is selected from H, =0, CHO,

(CHp) yOR2, (CH3),-F, (CHy),-Br, (CHy),-Cl, Cl, Br, F, I,



het er oat ons sel ected fromthe group consisting of N, 0, and S, substituted
with 0-2 R4b; 30 5 WD 03/049681 PCT/ US02/ 38559 R2c, at each occurrence, is
sel ect ed woenio@e81 OH, Cl-4 al koxy, Cl-6 al kyl, benzyl, @8T@Sozssserycl e
substituted wth 0-2 Rob, and 5-6 nmenbered heterocycle containing from
1-4 heteroatons selected fromthe group consisti

ng 5 of N, 0, and S,
substituted wi £H:0-GREh; ﬁﬁt%ﬁ*a@ﬁmv@ﬁ;&?HF@Z'aﬁ@Zﬁgac,Hz%et REeCRL €3 )zhe at om
to which they.ar t d, ine to.fo a 6 ﬁ@@i}aered sat ur at ed,
partial ly sat u(r:gliglé%oérﬁzﬁr%gat Egg{ﬂe}ﬂ) ¥i ngl\{l'ows@&bs?ic%l) S0 witH 0-2 Rob and
cont ai ni ng fromf; (z@dﬁd’o l2-het aepat y) e t BOUp
consi sting of &,tﬁ%)),lrcan S; RSM g{‘@égch' ogg%)rlrﬁgn}gz:f' ?(s(:fﬂézg?leqctbgggffom H, CHS,
CH2CH3, 15 CHRGHR@HBCHSHICHRR 2 NR2CHB CNRTRRGHS: (GHZONR2EH8) 2 , CH (CH3)
CH2CH3 , CH (CH3 ).3 , and phenyl ; R3a, at each occurrence, is selected
fromH CH3, QOHRCHINR2 RRIEPCHSOBRZREHI3)NEE SO MHEGRZ CHIRHS02-CH2GH (CH3) 2
20 CH (CH3) CH2CH3 , CH %CH?,) 3 , and phenyl ; R3b, at each occurrence, is
sel ect ed from plLkrHz, CCPRRRS02-CHacRAdHY,, BR4EERBY / 2S (OBBGHADMPCH3, CH2CH
(CH3) 2, CH ( %)%CHB , CH (CH3) 3, and phenyl ; 25 Ric, at each
occurrence, is geted from CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 ,
CH2CH2CH2CH3, CH2CH (CH3) 2 , CH (CH3) CH2CH3 , CH (CH3) 3 , and phenyl ;
30 Rob, at each occurrence, is selected fromH =0, (CH2)rOR3, F, CI| , Br,
|, CH3, CRRCHB: QEBCHIGHBrr&hb¢ CHBY felectrRCERGRREHICFCHITH o GHXY12 , CH
(CI-B)lOCI-|2CI-B , CH (CH3) 3, -CN, 6 WO 03/049681 PCT/ US02/ 385

9
benzyl, Ciz_g carbocycle substituted with 0-2 Ré%, a Ca_g
carbocycle-CHy- substituted with 0-2 R4P, and 5-6

membered heterocycle containing from 1-4 heteroatoms

selected from the group consisting of N, 0, and S,

substituted with 0-2 R4b;

15
alternatively, when R? is attached to an amino nitrogen, then
R? is an amine protecting group;
R22, at each occurrence, is selected from H, CF3, Ci.¢ alkyl,
20 benzyl, Cz_g carbocycle substituted with 0-2 R4P, and

5-6 membered heterocycle containing from 1-4

heteroatoms selected from the group consisting of N, O,

and S, substituted with 0-2 R4b;

25 R2b, at each occurrence, is selected from CF3, Ci-42 alkoxy,
Ci1-¢ alkyl, benzyl, C3_g carbocycle substituted with 0-2
R4b, and 5-6 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O,

and S, substituted with 0-2 R4b;
30



NO2, (CH2) rNRB R3 a, (CH2) rC(0) R3, (CH2) rC (0) OR3 C, NR3C (O R3a,
C (O NR3R3a, NR3C (0) NR3R3a, C (=NR3) NR3R3a, NR3C (=NR3) NR3R3a,
S02NR3R3aWONBRBBBENR3R3a, NR3S02- Cl-4 al kyl, NR3S02CF3, NR8BABopssssy| ,
S(OpCF3, S(Op-Cl-4 5 alkyl, S(O p-phenyl, and (CF2)rCF3; R5, at each
occurrence, is selected fromCF3, C1_6 al kyl, phenyl substituted with 0-2
R6, and bRfzylatsdrsth tat@drrendd), 0k ReledidRrat Each Qtcutirence, is
selected fromH, OH, (CHZ)rCRZ hal o, CH3, CH2CH3, CH2CH2CH3, CH%@ ) 2,
CH2CH2CHRCHB, 2Ekp (EH3) lkyioH Reamil a3 Careacyeds) Sslbst utRe?,

NN D %gﬁézézcé%%%sﬁgﬁ%‘* )RRt RAQ IR 1s e,

occurrence, isfsehectednbeerbltohs 8BUedredl firomatheagh Rl dbheRee inigs
selected fromO, 1, 2, and 3; and, t, at each occurrence, is selected from

0, 1, 2, and 30f 08, [Q} andaSpr eﬂbsteduéﬁﬂomlﬂrén@ -2t R&Ppresent invention
provi des a novel process wherein: Rais selected from CF3, CO2CH3,
CH2CO2CH3, CR2CH2CH3, S (0) 2CH3 , CH2 S (0) 2CH3 , C (0) NH2 , CHzC (0)

NH2 -,  SO20Rer30r SHESEPNRR, o YT kZH N-tZsgd shedy - She/ lat o dlivn oyl
pyridin-2-yl -N-oxide, pyridin-3-yl-Noxide, pyridin-4 7 WO 03/049681

PCT/ US02/ 385591119‘18YNa§%| gdetarhiedazepmbipe, tOHZOIH gaZobx] by mempezegl 4-

tetrazol - 1-yl, %t&r%t‘édt %E%E%lgg Eatﬁ?%té?abg—oﬁnsg% %%%'dh]rﬁé and

CH2-1, 2, 3, 4- te?razo provi rns ot n N-hal o,

NN S, NO,s@]bst5th65J hoed; 0Xoi g4sehegt egntsonitd framkylene, -C (0) -,
.C (0 CR2R2a-, -CR2ZR2aC(0), -C(ONR2-, -NR2C(O-, -NR2-, -NR2CRZ2R2a-,
CR2R2aNR2 oaddgpgggaé; hegﬁgoawqugglected from the group

consisting of N, O, and S;

R3, at each occurrence, is selected from H, CH;, CH,CHjs,
15 CH,CH,CH;, CH(CHs),, CH,CH,CH,CHs, CH,CH(CHs),,
CH (CH3 ) CHzCH3 , CH (CH3 )A3 ’ and phenyl H

R32, at each occurrence, is selected from H, CHs, CH,CHs,
CH,CH,CH3, CH(CHsz),, CHyCH,CH,CHs, CH,CH(CHj3)g,
20 CH(CH3)CH,CHz, CH(CHs)3, and phenyl;

R3P, at each occurrence, is selected from H, CH;, CH,CHjs,
CH,CH,CH3, CH(CH;),, CH;CH,CH,CH;, CH,CH(CHjs)g,
CH(CH3)CH,;CHs, CH(CHsz)3, and phenyl;

25

R3¢, at each occurrence, is selected from CH;, CH,CHs,
CH,CH,CH3, CH(CH3),, CH;CH,CH,CH;, CH,CH(CH;3),
CH(CH3)CH,CH;, CH(CHs)3, and phenyl;

30 R4b, at each occurrence, is selected from H, =0, (CHy),OR3,
F, cl , Br, I, CH3 ’ CH2CH3 ’ CHzCHzCH3 , CH (CH3) 21
CH,CH,CH,CH;, CH,CH(CH;3);, CH(CHs)CH,CH;, CH(CH3)s3, -CN,



10 Y is selected fromone of the follow ng carbocyclic and heterocycles
that are substituted with 0-2 Rda; cycl opropyl, cyclopentyl, cycl ohexyl,
phenyl , WwOpawidwBnyl, piperazinyl, pyridyl, pyrimdyl, fuPampusp2/38559

nmor phol i nyl, thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl, isoxazolyl,

i soxazol i nyl, thiazolyl, |soth|azolyl pyrazonI |n1dazolyl oxadi azol yl ,
t hi adi azol yl , mmzeﬂ:m NR3R38, ok@ﬂz)a:zQﬂQ/)lR3, 1(CHMA+6XQAPRIBI yI |

1, 2, 5- oxadi azol y] , , 3, 4- oxadi zoI i adi azo

T2l 2 tni adi ARy (OB 2 iR an R aryryrR3croeNa31% h o Ggry R,
1,2,3-triazol y éL 2N43t éﬁ@gl yLSO'z %% ﬁ%oms\bm; R43-% azol yl,

benzof uranyl , ot h| o uranyl enzr m dazol y bén%oxazol yl,

benzt hi azol yI ,amg@zowsomrgz' Lﬁhenﬁené' 891 hF?ZOéYda:&ﬁé%ﬂzoRZ F,

i soi ndazol yl ; R4, each occurrence I's seél ect ed Prom H

a, Bs I, Gﬁalm%(o%%]r&m, &htl ( GERBY ) LFGH2CH2CH2CH3 , 30 CH2CH
(CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3, -CN, N0O2, NR2 R2 a , CH2NR2R2a, C
(0) R2c, CH2C (0) R2c, NR2C (0) R2b, C (O NR2R2a, SO02NR2R2a, $S(0)pR5, and

CF3; 8 3/.0496 PCT/.US02 559 R4 a ccurrence, i el ect ed
fromH, Q 75%2 (-C’:ll-é%@gg %S 817:8{:?3 @@8 %’Qﬁ&"scﬁ}%&

G CB) 2, CH OH6CBLR 20 - Sab OB BROE1 CHbLCrB)e g -ON, 5
N02, NR2R2a, 2N R2a (e 0) R2c, CH2C (0) Rec, NR2C (0) R2b, C(O) NR2R2a,
S02NR2R2a, S(Oypth,0andr€F3; R2, at each occurrence is selected fromH,
CF3, .CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3 , CH2CH (CH3) 2, 10
CH(CIJ@)CHZCI—B CH(CH3) 3, benzyl, C3_6 carbocycle substituted with 0-2 Rob,

a G 6c $@0Q¥§|§%éﬁ{%céﬁg§éﬁégtegswééfegtng?Pomaﬁd Sub (BHEPEIGE,

het er ocycl e
halo ’ CH3 ’ CHQCH;; ’ CH2CH2CH3 ’ CH (CH3) 2 CHzCHzCHgCH:} ’

CH,CH (CH3)», CH(CH;)CH,CHz, CH(CH3)3, CN, NOj,
(CH;) ;NR2R22, (CHjy)C(0)R2P, NR2C(0)R2P, NR2C (0)NR2RZ22,
15 C(=NH)NH, NHC(=NH)NHz, SO;NR2R22, NR2SO,NR2R22, and

NR2805C1-4 alkyl;
p, at each occurrence, is selected from 0, 1, and 2;
20 r, at each occurrence, is selected from 0, 1, 2, and 3; and,
t, at each occurrence, is selected from 0, 1, 2, and 3.

25 [2] In a preferred embodiment, the present invention

provides a novel process wherein:

Rl2 is selected from CF3, CO2CH;, CH,CO2CH3, COCH,CHj,
S(0),CH;, CH,S(0),CH;, C(O)NH,, CH,C(O)NH,, SO,NH,,
30 CH,SO,NH,, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,

pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide, pyridin-4-



containing from1-4 heteroatons selected fromthe group consisting of N,
0, and S, substituted with 0-2 Rob; 15 alternatively, when R2 is attached
to an amiwo 0aiogyegen, then R2 is an am ne protecting growgI/URBA3858¢ each
occurrence, is selected fromH, CF3 CH3, CH2CH3, 20 CH2CH2CH3, CH (CHB) 2
, CH2CH2CH2CH3, . CH2CH, CH3) 2 LCHZCHS CH(CH3) 3, benzyl,

carbocycl e suBsTNTRFERC W %%l@aéok()% Y ndcngllﬂge‘ﬁ%%‘P%dlﬁé%er%c%c? e4‘

i ni f h | f f
0. and S, "subsTT TR BOL U TREO- b R Lo5SRGB-OAT oREn ST ERLEL | o sel ect ed
(1om S, Cl 4 abioss 108, GHACH, DEGORTLLOE) P CEARGLOT

CH2CH (CH3) 2 CH (CHB)~ 3, benzyl carbocycle
substituted w {f,0- ﬁlﬁ%r@@%&& naiherad melerocuele, %@@0&&% m&g from
1-4 heteroatons selected fromthe group consisting of N, 0, and S,

subst bt ut ed wi¥+CH-omdb; 9 WO 03/ 049681 PCT/ US02/ 38559 R2C, at each
occurrence, is selected fromCF3, OH Cl 4 alkoxy, CH3, CH2CH3, CH2CH2CH3,
CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3,
benzyl, G3-fs sa1bOey8! erombel it utied Mirld) 0 b, and)z@reenbered 5

het erocycl e containing from 1- 4 het er oat ons sel ect ed fromthe group
consi sting of MNRIR2zan®d)S, -SUlTSNR2ut, edNRACH D) O, 2-R&b-, al-KRPCRERAPel,y, R2 and
Rea, together with the atomto which 10 they are attached, conbine to form
a5 or 6 menbetT€FREI W aved, p&RCR foy B RERFRFP -unsat ur at ed ri ng
substjistuted with 0-2 R4b and containing fromO0-1 additional heteroatons
sel ected fromthe group consisting of N, O, and S; 15

Y is selected from one of the following carbocyclic and

heterocycles that are substituted with 0-2 R4a;
cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl,

15‘ morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl,
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl,
isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,

20 1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl,
benzothiofuranyl, indolyl, benzimidazolyl,

25 benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl,

benzisothiazolyl, and isoindazolyl;

R4, at each occurrence, is selected from H, OR2, CHy0R2, F,
Cl, Br, I, CHs, CHyCHs, CHyCH,CH3, CH(CH3);, CHyCH,CH,CH;,
30 CH,CH(CH3)2, CH(CH3)CH.CH3, CH(CH3)3, -CN, NOgz, NR2R22a,
CHpNR2R22, C(0)R2C, CHC(0)R2¢, NR2C(0)R2P, C(O)NR2R22,

SOgNR2R22, S(0)pR®, and CF3;



R4b, at each occurrence, is selected fromH =0, OR3, CH2ZOR3, F, CI| , Br,
|, CH3, CH2CH3, CH2CH2CH3 , CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 , CH
(CH3) CH2EBR3/0496B1 (CH3) 3 , -CN, NO2, NR3R3a, CH2NR3R3a, PCI@SR338538&H2C (0)
R3, C (0) OR3c, 20 CH2C (O OR3c, NR3C (0) R3a, C(O NR3R3a, S02NR3R3a, S
(0) p-C1-4 alkyl, S(O)p-phenyl, and CF3; R5, at each occurrence, is

sel ect ed fron1CF3 CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CHS,

CH2CH 3 epyl _sub tuj.ed with 0-2
fo and gyt osnSh] pERLCHEMI D1 5 et ke Fréﬁc Y oe2ir Bk a0
sel ected from BH,ORZ, GR2, &HRCOR2, 1, FeHG |CH, B, CH,E@HIH, CH2EH3H, CH2 CH2CHS,

CH (CH3) 2 , 30 CH2CH2CH2CH3, CH2CH (CH3) 2 , CH (CHB) OHRCH3 , CH (CHB) 3
. -CN,  NO2, NREFSH;CHo@NRIEELH (CH R, RH (CEMpEHC8: . ROB(CRRRC (-ON,R2b, 10

© LT LT b e R,

bef ore bei ng Vel B gthﬁz&ef@%%Rj@ra ?;@’L&{,showed t he Suzuki

coupl i ng reactlon was co t he reacPlon ire was cool ed down to
5-10C before being treated with water (20 nL) at 5-10C with good stirring.
The m xture was stirred for an additional 1 h at 5-10C before the solids
were col | B¢t edtbgach| peaursancThe idesedaktcdasromed, €Hor oGHh YCHeShed with

water (2 x 30 09 0 dried in vacuo at 40
-45C for 12 heb %?ﬂ% é%ﬁgHE Udéﬁggékgéﬁﬁé ﬁ%b?gkh§¥2blphenyl 4-yl)-1-
(4- metdhoxy- pheayl r#dy o, 5C8L (Ceb §1 r aburor ) H;-—;%r aaebek: c’ie _

c] pyridi ne-3-carboxylic acid ethyl ester (56, 1.61 g, 1. g theoretical,
849 as of f - whstibssdkuded whitth Owas RfFBuna Cgé&dl@cmycdee{m{ggh to do the

followi ng reaction without further purification. For 56, CIM5 nfz 496
(MHH, C29H25NSBBFtitEkefphatho 0-t 838, RrOACS-6 membered heterocycle

containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S, substituted with 0-2 Ré4b;
15

alternatively, when R? is attached to an amino nitrogen, then

R? is an amine protecting group;

R22, at each occurrence, is selected from H, CF3, CHiz, CH,CHs,
20 CHaCH,CH;3, CH(CH;3)o, CH,CH;CH,CHs3, CH,CH(CHs),,
CH(CH;3) CHyCH;, CH(CH;3)3;, benzyl, Ci.g carbocycle
substituted with 0-2 R%4P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms selected from the group
consisting of N, O, and S, substituted with 0-2 R%b;
25
R2b, at each occurrence, is selected from CF3, Cq-a4 alkoxy,
CHz, CHCHjz, CHyCH,CH;, CH(CHj),;, CH;CHyCH;CHi, CHyCH(CHsz),,
CH(CH3) CHaCH3, CH(CH3)3;, benzyl, Ci3_g carbocycle
substituted with 0-2 R4P, and 5-6 membered heterocycle
30 containing from 1-4 heteroatoms selected from the group

consisting of N, 0, and S, substituted with 0-2 R#4b;



n 1-4, CHO MeNH2-HClI (2.0 equiv) NaB(OAc)3H (1.5 equiv) DVsO 25 C, 5 h,
68% Ove Owve 56 57 20

1- (4- Met woywsplssy| ) - 6- (2' - met hyl am nonet hyl - bi phenyl - 4- yIPLT/US02/38559
7-0x0-4,5,6, 7-tetrahydro-| H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

et hyl ester (57). A suspension of 6-(2

f or nyl - bi RHonyat £aah - qc‘(‘@“ﬁ%@%xyl%rﬁﬁﬁﬁgteﬁ oxerm, &, RH, Ci-4

26170, 52, 7 ROETET n Bt CHRb e B oB G £ bRy o (%
hydr ochl ori de @agcm (TH3D ,9, cHQEH4) crgu;, 2HQCHGM V)baatzy@?bC,cagd the

resulting reaction mxture was subsequently warned up to 40C for 30 mn to
forma clear satbbcwpnleAssbkuticotedf whiaB( QAZ) BAP ( 1808 56 7@cibemed, 100 WO

03/ 04 681 PCT/ US02/ 3855 t hen_added dropw se
into r eactf bRAT AEXE FeC8F%%%ElL$hErP@sg}g ﬁ&tﬁégggogﬁ FeREd gg'mas t hen
stlrred at room-bgnpREALYEAP @bnRiBriMBeBfHRL CoandndlkC shpwed tuited
reduction reaction was conplete, the reaction 5 m xture was quenched with a
10% of aqueouswttlhrpPe2aBfe; solution (100 mL) at room tenperature, and the
resulting mxture was stirred for 1 h before ethyl acetate (200 m) was
introduced into the mxture. The two | ayers were separated, and the agueous

llayer wasgbasihhedvoyyaddetiog ﬁia gfbt]}%@ Qf i BHUaNISy KPR sphithon to
pH=l Obef ore bei ng ¥racted W th ethy acetate (3 x 100 m.), and the

conbili¥ed orgahh€Yeﬁr€a@t§aﬂbﬁd-mﬁ@ﬁbénﬂnth §Qrmratéd0§q@e@@@bﬁ§@ﬂ

solution (50 ntgtu keg O Etwg§gn sg@ rggnaen&rﬁhggthgated ring
substituted with 0-2 R4P and containing from 0-1
additional heteroatoms selected from the group

consisting of N, O, and S;

15
R4b, at each occurrence, is selected from H, =0, OR3, CH,0R3,
F, Cl, Br, I, CHs, CHyCHs, CH,CH,CH3;, CH(CHjs):,
CH;CH,CH,CH,;, CHRCH(CH;),, CH(CH;)CH,CH;, CH(CH;)i3, -CN,
NO3, NR3R32, CH3NR3R32, C(O)R3, CH,C(O)R3, C(O)OR3c,
20 CHpC (0)OR3¢, NR3C(0)R32, C(O)NR3R32, SO03NR3R33, S(0)p-Ci-4
alkyl, S(O)p-phenyl, and CFj3;
R>, at each occurrence, is selected from CF3, CHs;, CH,CHjz,
CH,CH,;CHa, CH(CHi),, CHyCH,CHoCH;, CHoCH(CHj):,
25 CH (CH;3) CH,CH3, CH(CH;)s, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 RS;
R6, at each occurrence, is selected from H, OH, OR2, CH,y0RZ,
F, Cl, Br, I, CH;, CHyCH3, CHyCH,CH;, CH({(CHjs)2,
30 CH,CH,CH,CH;, CH,CH(CH;)2, CH(CHs3)CHCH;, CH(CHs3)3, -CN,

NO,, NR2R2a, CH,NR2R22, C(0)R2b, CH,C(0)R2P, NR2C(O)R2Db,

10



vacuo. The thick slurry was further titrated with 40% 15 Et OAc/ hexane (100
m.) to precipitate the corresponding reductive amnation product. The
sol i ds wewe osokdeect ed by filtration and washed with 40% BrcQusohsssane (2 X
50 nm.), dried in vacuo at 40-45C for 12 to afford the crude desired

1-(4- nethox phe neth | am nonet hyl - bi hen
7- 0x0- 4, 59 6 ?iah drégPFWby? 26P8F3t2mEF§9FP% cﬁ?boiym?c aci d

et hyl eStFéa&éion1§1§tﬁreZﬁagosgbsé&ﬁ@hEEyC@Ega@%%ﬁyE%E@E a3mekf aphiike

powders. This crude product was directly used in the | owm ng reaction
wi t hout b@f@herbpungfweamednto Feflgx ferMs2nhz 5wmepwmc SBOH@@!\MO4) 25

Ow 57 np 5 ui v) | N, " N NHVEe HCONH2
0 oou TEEPaReRy EODGTNETRRAbE B L Lokl VR el Tsaly ion
PCT/ US02/38569rad- w4 MebbBoxy- gbenytd- 6= Q@°€ﬁbé|ﬂbhréﬁbéaﬁgt hylkabepheiyh- 4- yl ) -

7-0x0-4,5,6, 7- tetrah dro-| H razolo£3 r|d|ne 3- carboxylic acid
ani de (5gyat¢;sépgtm h 8 - Eé Aetvhb good s irring. The mixture was

phenyl) - 65 t anin phepyl.+4 °
AR T R L %y%.’cdﬁﬁébg@c%ié%gxﬁ ce seldds py,

ester (57weﬁe 50@1e26ed hynfiltnaﬁmﬁn(50Thb)wwascakeewasdthenh f or mam de
(8.32 Qp%5§%¢5i84w§sﬂn8|w1Zh WaEQU|v& at3rooE5 ggggﬁ%ure, and t he

resultlng
10 EtOAc/hexane (2 x 20 mL), dried in vacuo at 40 —-45°C for 12

h to afford the crude desired 6-(2’'-formyl-biphenyl-4-yl1l)-1-
(4-methoxy-phenyl)-7-oxo-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-
clpyridine-3-carboxylic acid ethyl ester (56, 1.61 g, 1.915
g theoretical, 84%) as off-white solids, which was found to
15 Dbe pure enough to do the following reaction without further

purification. For 56, CIMS m/z 496 (M'+H, CgoHys5N30s5) .

Example 49
EtO,C EtO,C.

I
N\N " FHO MeNH,-HCI (2.0 equi N\N " .
o eNH,- (2.0 equiv) o
O NaB(OAc)3H (1.5 equiv) O

DMSO, 25 °C, 5 h, 68%
OMe OMe

56 57
20 1- (4-Methoxy-phenyl)-6-(2 ’ -methylaminomethyl-biphenyl-4-yl) -

7-ox0-4,5,6,7-tetrahydro-1H-pyrazolol[3,4-clpyridine-3~
carboxylic acid ethyl ester (57). A suspension of 6-(2'-
formyl-biphenyl-4-y1l)-1- (4-methoxy-phenyl)-7-oxo-4,5,6,7-
tetrahydro-1H-pyrazolo[3, 4~-c]lpyridine-3-carboxylic acid

25 ethyl ester (56, 26.1 g, 52.7 mmol) in DMSO (160 mL) was
treated with methylamine hydrochloride salt (7.1 g, 105.4
mmol, 2.0 equiv) at 25°C, and the resulting reaction mixture
was subsequently warmed up to 40°C for 30 min to form a

clear solution. A solution of NaB(OAc)iH (16.8 g, 79.1 mmol,

100



m xture was cool ed dowmn to 0-5C before being treated 10 dropwi se with a
solution of MeONa (8.6 g, 9.05 nL, 39.6 mol, 1.5 equiv) in nethanol at
0-5C. Thewpesus4Bng reaction m xture was stirred at 0-5CpCaorus8p3sssn bef ore
being gradually warmed up to roomtenperature for an additional 3 h. Wen

HPLC and TLC shovved t he reaction was 15 conpl ete, the reaction m xture was
sl ow y polir2dS¥Rts) wakePMSPed80 ) whE FE§HI 2AA§AnFkPBIE SRadnFReRDSE i r r ed

at room Legpelshufextatelah beopr eckphl %gu&h@nseﬁgeqbhoﬂegt:urzhe

solids were co cted by filtration, washed with water X m.) and
met hyl tewasbthgh sthere@i2ak t00mntympdraedrenf2® $abuo WhedAOHPABCahdr 12 h

t fford d
ot hoxy. pREnys SORST oL et AOHGR ABHEERGE LB pHaRy FONRJEf 7. the reaction

0X0- 4,55, bn¥xtetEahydr gubhcR¥Bazotal 8, 40¢] BYr bdiiB8usd- ce@kbexykig acid am de
(58, 10.55 g, 12.71 theoretical, 83%. This crude solids were

subsequens®uEbeny 1 AP| Mkedafnrosmat AITREUREUSE  eBRENEham@sHRERRAOl t O
oo ELBME B BEEUPRLo B e33R P i IR RO 07 v
equiv) EBEr&Acintedfuxed6ihto9théo mokttive.stwhe dwb Nakb€ksi wekBA (5.0 equiv)
5-20C, 4n §§g£§§?§é38553 the agqueous layer was basified by addition of

10 a 10% of agueous K;COs; solution to pH=1l0before being
extracted with ethyl acetate (3 x 100 mL), and the combined
organic extracts were washed with saturated aqueous NaCl
solution (50 mL), dried over MgSO., and concentrated in
vacuo. The thick slurry was further titrated with 40%

15 EtOAc/hexane (100 mL) to precipitate the corresponding
reductive amination product. The solids were collected by
filtration and washed with 40% EtOAc/hexane (2 x 50 mL),
dried in vacuo at 40-45°C for 12 to afford the crude desired
1- (4-methoxy-phenyl)-6- (2’ -methylaminomethyl-biphenyl-4-vyl) -

20 7-0x0-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-
carboxylic acid ethyl ester (57, 18.3 g, 26.90 g
theoretical, 68% yield) as off-white powders. This crude
product was directly used in the following reaction without
further purification.® For 57, CIMS m/z 511 (M'+H, C30H3oNiO4) .

25

Example 50
EtO,C H,NOC

I |
W NHMe N\N l N NHMe
O MeONa (1.5 equiv) O
(0] - 0]
O HCONH, (7.0 equiv) O

DMF,0-25°C, 3 h
OMe 83% OMe

57 58
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J W 56 6-(2'-Fornyl-Dbiphenyl-4-yl)-1-(4-nmethoxy-phenyl)-7-o0xo0

4,5,6, 7-tetrahydro-|1 H pyrazol o[ 3, 4-c] pyri di ne-3-carboxylic 5 acid ethyl
ester (56W0oMesds8d B. A sol ution of chlorof (4- PCT/US02/38559

met hoxyphenyl ) hydrazono] acetic acid ethyl ester (34, 150 g, 0.584 nol) in
Et OAc (1500

s treated WI h
fornyl ) pHen(A ']%Fx el?ﬁ)‘? wy%%wwww}&w%n%e4iﬁh) 211.7
g, 0.584 mi,xoi;%%Wﬂee@aﬁmmyﬁ&olépa,amcmfrwﬂwsng reaction
mxture was treated wth triethylam ne (TEA, 8 g, 162.5 nL , 1.168 nol,
2.0 equi WarkoxylBT agidramixie Ttﬁa)reacztlmllﬂmlmr@fvxhs 4 treetheryred up to
roomte rat 0of, 30 m.n pbefore war,ned qu for an
addi ti orrlr?ﬁ \ﬁﬂ {12 ﬂl%—'ll% T btehv% ]ﬂ'”%}fen gp% hsélj;eac Ton was
conpl ste,s tEhGS magéﬁmhmﬁ@we-pmamm Edl, 4d@ywi‘ﬂdﬁqé49$—<b@f}@cﬁﬁybﬁ¢ ng

treated dropvm se with a 4.5 N HCl1 solution in isopropyl alcohol (649 ni,
2.92 ol aGSl e@t}(ﬁ\ﬁs%@?ro 6T - The- 3 éul 49 gy Tt Lirgn t 2% Rlrba¥@d  with

addi ti ongl W&ha%um 1015 44003 Mo 1%\nd6 s} IO@; 19%1 Res goc7f r 4 h. The

sol i ds vvere c ect ed Iltration, Uso2/ 38559 washed
with wat esgquyv)x B00rodm mmbesﬂ%wn‘e,l sarpa‘iotpiydz ras:telhizesl; hesanmei¢2 x 500 nl),

gr I( g.d_ .Ir gﬁﬁu%%%l élqﬁc%ﬁé) q_OV(ri tho Th§ C?r ore Sbe:.ng treated
met heyy- dsel -WwXen 4a Ss Sl 1 rehyasomd He pyeg agol 9[&5 4>, 39.6
c] pyri di ne- 3-carboxylic aC|d ethyl ester (56, 263.3 g, 289’

t heor et i d&ol 91065 et i) s%%ﬁ%%thﬁsobb%’fal el @s pEre- rﬁ?%llll’éwl%gl i ds, which
was found.i0 tplo %ﬁ%ﬁ%lvyagbg =k a (#)"esgé)l% oW 49 %ﬁ?%é <F'r¥“ thout

further pur| |ca|on ound be"i trcal with the
product rmsliend Oyfdadue e heg-rded mgevmyr@@mpmm@éﬂaaspecforaxmrrpl e 52

additional 3 h. When HPLC and TLC showed the reaction was

15 complete, the reaction mixture was slowly poured into water
(600 mL). The resulting mixture was then stirred ét room
temperature for 1 h to precipitate the desired product. The
solids were collected by filtration, washed with water (2 x
100 mL) and methyl tert-butyl ether (2 x 100 mL), dried in

20 vacuo at 40- 45°C for 12 h to afford crude desired 1-(4-
methoxy-phenyl)-6- (2’ -methylaminomethyl-biphenyl-4-y1l)-7-
oxo-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-
carboxylic acid amide (58, 10.55 g, 12.71 g theoretical,
83%). This crude solids were subsequently recrystallized in

25 a mixture of ethanol and methanol to afford the pure

product. For 58, CIMS m/z 482 (M'+H, CigHy7Ns03) .
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Et 02C (60, 1.3 equiv) Owe 50 K2CO3 (2.0 equiv) Cul (10% equiv)

8- hydr oxyqui noli ne (10% equiv) DVBO 125 C, 10 h, then adding H2O 68% Owe
61 1-(4- M¥Dhawyssphenyl ) - 7- oxo- 6-[ 4- (2- oxo- pi peri di n-1-yl ) PCTAIS02/38559
phenyl]-4,5, 6, 7-tetrahydro-| H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

(61). A solution of 1-(4-nethoxy-phenyl
oxo-4,5,6,7-tetrahydro-|FprrazoIoF§?§
ester (50, 2.0 g, 6.4 mol
8.3 mmol, 1.3 20 equivV),

equiv) in
stream before

8-hydroxyquinoNLﬁg (
reaction m xture]25

bei ng war ned
03/ 049681 PCT/

cooled down to
(30 nmL) and et hyOMacet at'e
was stirred for addi 9 arientwa s

é-?
P Fp??idine-3- carboxylic acid ethyl
~1- (4- iodo-phenyl)-piperidin-2-one (60, 2.5 g,

hd K2C33 (325 nesh powder, 1, , 12.8 mmol, 2.0
&85 nes~gevgassed t hyee tfi mesodeader a?%%%eady ni trogen
jei ng oW ) 244 |ng, 1. 3[immol n-20% equi v) and
20%|equi v) Ynge ~~The regiy ting
ggassed three [inmEs ap bef ore

0 125C for 10 h Wien HPLC showe e coup
38559rHpeact équiv)was conpliete, th action m x
5-10C b%k9‘?69%t%$ treated With 14% NHACOH aqueous ~sol ution
3 ’é at 5-10Cwith gooeMsstirring. The m xture

Ph at 5-10€ The mggture was filtered

through a Celite(r) bed and the Celite(r) bed was washed with water (2 x
10 m.). The two layers of the filtrates were separated, and the aqueous

Et0,C

. . L
45PdHChanA(5Dequw)‘ \L:;j:;:L CHO
5-20°C,4h :i: O “'i: Ili
OMe
56

6-(2’~Formyl-biphenyl-4-yl)-1-(4-methoxy-phenyl) -7-oxo-

10

15

20

4,5,6,7-tetrahydro-1H-pyrazolo[3,4~-clpyridine-3-carboxylic
acid ethyl ester (56). Method B. A solution of chlorol (4-
methoxyphenyl)hydrazonolacetic acid ethyl ester (34, 150 g,
0.584 mol) in EtOAc (1500 mL) was treated with N-[4-(2-
formyl)phenyl]phenyl-3-morpholino-5, 6-dihydro-2H-pyridin-2-
one (14, 211.7 g, 0.584 mol, 1.0 equiv) at 0-5°C under Na,
and the resulting reaction mixture was treated with
triethylamine (TEA, 118 g, 162.5 mL , 1.168 mol, 2.0 equiv)
at 0-5°C under N;. The reaction mixture was then warmed up
to room temperature for 30 min before being warmed up to
reflux for an additional 6 h. When HPLC and TLC showed that
the reaction was complete, the reaction mixture was cooled
down to 5-10°C before being treated dropwise with a 4.5 N
HCl solution in isopropyl alcohol (649 mL, 2.92 mol, 5.0
equiv) at 0-5°C. The resulting mixture was then treated
with additional isopropyl alcohol (400 mL) and stirred at 5-
20°C for 4 h. The solids were collected by filtration,
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| ayer was acidified by 1 N aqueous HCLl solution to pH=4. The m xture was
subsequently stirred at 5-10C for an 10 additional 1 h. The solids were
col | ect edwby3fudesr ati on, washed with water (2 x 5 nlL), amdTdArS0EsBSFN vacuo
at 40-45C for 12 h to afford the crude desired 1-(4-nethoxy-phenyl)-7-
0X0- 6-[ 4- (2- oxo- pi peridin-1-yl)-phenyl]-4,5,6, 7-tetrahydro-_ 1H pyrazol o[ 3,
4- c] pyri digmhesi derdpAter abﬁldx %‘i IQL%) grd 150%. bs?%’é%ﬁ’lé}i cal, 68%,

whi ch wa Oc;g@e U2 2T R, 0 go;Lhe;f oLk oub g r £eCis oA Mot hout
further ;au(’{el |ca41?eo}§£q£orf6€, C ’P\}/% )trr'lz 461 (M+H, C25H24N405) . Exanpl e 53
20 OV 61ZHANOC The Idtude GO BY §4(3’ efoinyl tbiten] 34eqll v}- (£ NH4AOH
(excess) EtQAc, 25 C, 30 min W' _70%6 a4 _

1- ( 4- Net REERSRERAgHYL )o&ng-%XTzAf (> ‘gx%fé‘?%?]i%‘?“ﬁ? iL{Tpyrazolol3, 4

phenyk] - 4 15518s i3 1rfd L Al o kbt Ry r@znd of Sagt cépyet dive; 3268as boxykge. acid
am de (62). Method A. A suspension of 1- )

( 4- met hoxy -Brreendiidalx 02 6% [ Zox 2Ewx oS pepel i Wan- pPoyaineg as pale-

phenyl]-4,5,6.7-tetrahydr.or | ok 3, 4- Ldipe- carboxylig,acid
(o171 595 1k bl Y iR S oEdue e e PR ShPER Py oBRR Yo B nC
(TEA, 433%ne, £ B0vitdg dedcthmh ,witdhSueqfiivihat pooifieapioat urghiand the

resulting reaction 105 WO 03/049681_PCT/ US0Q2/ 38559 m xture was treated
dr opwi se Nateriah- s yFount oF ¥t nﬁ@%nt%%%g WhtRoths Prf?é g Iﬁ‘?‘r‘%ﬁa, 1.3

equi Y} atf]{&?%é@ﬁ@&r@ti‘ﬁeeve::.@‘ec&ﬁﬁé&éﬁﬂg £886tEON nixture was

subsequently stirred at

Example 52
I\©\ o
0
N NH ) N N
N (60, 1.3 equiv) N 0
0] > 0] "iﬁ

KoCO4 (2.0 equiv)

Cul (10% equiv)
OMe 8-hydroxyquinoline (10% equiv) OMe
50 DMSO, 125 °C, 10 h, then adding H,0 61

68%
1- (4-Methoxy-phenyl)-7-ox0-6-[4-(2-oxo-piperidin-1-yl) -

15 phenyl]l-4,5,6,7-tetrahydro-1H-pyrazolo[3,4~clpyridine-3-
carboxylic acid (61). A solution of 1-(4-methoxy-phenyl)-7-
oxo-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-
carboxylic acid ethyl ester (50, 2.0 g, 6.4 mmol), 1-(4-
iodo-phenyl) -piperidin-2-one (60, 2.5 g, 8.3 mmol, 1.3

20 equiv), and K;COs; (325 mesh powder, 1.8 g, 12.8 mmol, 2.0
equiv) in DMSO (35 mL) was degassed three times under a
steady nitrogen stream before being treated with Cul (244
mg, 1.3 mmol, 20% equiv) and 8-hydroxyquinoline (189 mg, 1.3
mmol, 20% equiv) under N,. The resulting reaction mixture

25 was subsequently degassed three times again before being

warmed up to 125°C for 10 h. When HPLC showed the coupling
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roomtenperature for an additional 30 mn. Wien TLC and 5 HPLC showed t he
m xed anhydride formation reaction was conplete, the reaction m xture was
poured i rwo 0a/0¢ewBd (0- 5C) ammoni um hydr oxi de sol uti on ( NP¢COHSI28EFagueous
solution, 25 nL) with good stirring. The resulting m xture was stirred at

roomtenperature for an additional 4 h. The 1Q solids were I ected b
f| I trati GRACKESReHAR APTR HALE urtde FeARHIREh S EAT Svtesr qopLe Al%?“(}“ 2yx 20

and drized glop: @%g&rd th 1o de desired
1 (4 rrett%oxy pheny -7- O%El 4-(2 OXO:L%I peri di nﬁ% g %-&g‘ﬁg’ﬁg’l]

?62 6170tése>mtahyo¢hr d3IOH-r1]rﬁy)r szl (ﬂl’cs‘a,}l?ll ca]qgtau:ﬂ n(é(Bmieir lﬁd)qﬂﬂd)% veidild ami de
eoret 09 F
e a5 g?pﬁ: oA Bt st Gimagd N AR IR R X o
Y, f 7% 63
L TS o A i g

di hydr o- |a|ﬂr50>eﬂedldé1%t@® $68) waPaikshed Rreparatien of £0labke) coppee(l)
catalyst, Cu(PPh3)3Br. In an Erlenneyer flask equipped with a Teflon stir

bar, met rtawolla(ymrss wf) thees fHedirara rne ﬁ?@ad?ﬂi:% tﬁfﬂ%t’?@?ﬁ/laﬁl‘r&%ﬁ ne (6.0
?,heztz:oiplnfm gr &lagsoeqt | \(;%le\g?%f r |18\&é(fa%ayq osphi netgl%}%&b&{ gng? m'"Ar\:)It )er
was addedirs nixardl wdd) pasdednent INo smeﬁa‘e'ﬂ Cot eic—eﬂlﬂqa)r(soﬂ&ﬁ'l WO 03/ 049681
10 additional 1 h. The solids were collected by filtration,
washed with water (2 x 5 mL), and dried in vacuo at 40-45°C
for 12 h to afford the crude desired 1- (4-methoxy-phenyl)-7-
ox0-6-[4- (2-oxo-piperidin-1-yl)-phenyl]-4,5,6,7-tetrahydro-
1H-pyrazolo[3, 4-clpyridine-3-carboxylic acid (61, 2.0 g,
15 2.95 g theoretical, 68%), which was found to be pure enough
to do the following reaction without further purification.

For 61, CIMS m/z 461 (M'+H, CzsHz4N40s5) .

Example 53
HO,C H,NOC

I
N N o , Ny N
N \©\ 1. CICOOBu (1.3 equiv) \©\ 0
o T:%:] TEA (1.3 equiv) - o T:%:]
2. NH,4OH (excess)
OMe EtOAc, 25°C, 30 min  OMe
20 61 70% 62
1- (4-Methoxy-phenyl)-7-ox0-6-[4-(2-oxo-piperidin-1-yl) -

phenyl]-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-
carboxylic acid amide (62). Method A. A suspension of 1-
(4-methoxy-phenyl) -7-oxo-6-[4- (2-oxo-piperidin-1-y1)-

25 phenyl]-4,5,6,7-tetrahydro-1H-pyrazolo[3, 4-clpyridine-3-
carboxylic acid (61, 1.5 g, 3.3 mmol) in EtOAc (20 mL) was
treated with triethylamine (TEA, 433 mg, 0.60 mL, 4.3 mmol,

1.3 equiv) at room temperature, and the resulting reaction
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PCT/ US02/ 38559 were taken for the exclusion of air. Upon addition of the
copper bromde, a white precipitate was forned. After the conpletion of
t he addi twor3/osdser contents were stirred for 10 mn and t RETUSAYESSHES

allowed to cool to anmbient 5 tenperature. The reaction m xture was then

filtered through a Buchner_funnel, K and the white residue was washed
r epeat edMiXEMTEn Wesh et FIRRT IR IR etFEPUtHe TRQIIETRGfT te solid

was drie dyhay Gva af fjor RRh g
t heoreti g(asllén]d grgq% )brfpajrglg%(f) CLizjlslfjmt e ls'ollu'b#eé&%laﬂ C g%%go(ol% %%pra%%%g%art B.

Sol ubl e cbppeare=u)l-tdata | et dldr et wouptan g ubseantergnly Asuspehgiton of

1- (4-i odo- phenyl) - 3-norphol i n-4- -.5,.6-di-hydr o-J H pyri di n;.2; one, (10, 2.2
g, 5.73 ™ g‘a’l‘%)eﬁaggﬁpedlé?ﬁa&heg@l%l n%jr 859 M’ nﬁg% i vy, and
Cs2C08 ( 3rpfd GhokedAGHaBixed Qragtirbdd Ed@ldeih (ddadidonasms treated with
Cu (PPh3) 3Br (1.065 g, 1.146 nmol, 20% equiv) at_ room tenperature under

N2, and tdeenledd. tithe merttiiom Midiiee Was Risged enthrecideL under a

st eady st m i . T t{.on r e Qua d up to ref |ux
for 6 h. i/{@n a%ﬁ%%rﬁ%%ﬁf%%ed%ﬁg%a%dggu(p |4§§gr2a8c°t %éir{]\i%rviﬂl% conpl ete, the
react i on galdtiree ,was agol ed dowbdd H=ikGriref orghdearemgl guenamedwre h 14%

of amoni um hydr oxi de aqueous sol ution (2 nmL) and. Et OAc ( m.)_.at 5-10C.
The mi xt 0P S THSS r&d D5 R L/iditS otr%%ﬁ atg @%flwa%'hdgq?m TSers

ver e phen, ;sgpanahed, « Atk Ay agHenUs: 4AYRIn Waga SXdd apt el MikEiLAC (3 X

20 nmL). The conbined organic extracts were washed with saturated NaC
aqueous sdl metdranoll) and walréred(overl MySG4,2 P didnceranrdt@gied acuo. The

residue was direct!ly urifi by, fl IM@ y. (Si 02,
15- 40% EfG9 t?eq&a%% 4'gi‘cgr)oacgifeon]f ﬁ‘fu}%i%on)aaf%orgff ord (f]ﬂ“[e&éc}gés%)% %-1 &
mor phol i Aneetydscydriifer(y2t 10X~ ot pes 4 ti Nt A-st -gteayl d 115, B-y1) -phenyl] -
di hydr o- 1H-§3yri di n-2-one_(63, 1.568 gl 2.036 theoretical, 107 _,
4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-carboxylic
15 acid amide (62, 1.06 g, 1.52 g theoretical, 70%) as off-

white crystals. For 62, CIMS m/z 460 (M'+H, CisHasNs04) .

Example 54
(@]

@H

(42, 1.5 equiv)

|
(\N/Enj“ R K\NQO 0
o) © \©\| Cu(PPhs)sBr (0.2 equiv) oS © r\i‘j
10 63

Cs,CO3 (2.0 equiv)
toluene, reflux, 6 h, 77%

20 3-Morpholin-4-yl-1-[4-(2-~oxo-piperidin-1-yl)-phenyl]-5,6-
dihydro-1H-pyridin-2-one (63).

Part A. Preparation of soluble copper(I) catalyst,
Cu(PPh;):Br. In an Erlenmeyer flask equipped with a Teflon
stir bar, methanol (100 mL) was heated to boiling and

25 triphenylphosphine (6.0 g, 22.4 mmol, 4.25 equiv) was slowly
added to the stirring methanol. After the complete
dissolution of triphenylphosphine, CuBr,; (1.24 g, 5.27 mmol)

was added as a solid, in portions. No special precautions
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WD 03/ 049681 PCT/ US02/ 38559 77% as a pale-yellow oil, which solidified
upon standing at roomtenperature in vacuo. For 63, CIM5 niz 356 (M++H,
C20H25N308p 03/0B68mpl e 55 N Et2C~Cl rN Il Q) O N, NH Ove P8d/ush/38559 HCI
(5.0 equiv) 5-20C, 4h (63, 1.0 equiv) Owe 64 TEA (2.0 equiv) EtQAc, reflux,
6 h 67%for two steps J O\ 65

1- (4- Met neae pradian )Lox gkee eexalyslxRbiphFi diePr ygpgdition of the

oyl ]esf&erspp%é'éﬁf‘i‘{fé‘%%{ o it Ry ol ol S deCLps | dbiifed: CREDOXVERE aci d

thoxyphmqﬁ])dmdxmz@d:]lm:eﬁd@lmxd ethhy | castent$ 3derad 78t igred. BommbP) in
Et CAc (4 nl) Vﬁ tre ed W th

3-npr phol i n-4-yl - .
1-[ 4- (2- &8t rt}ftﬁ )W%earﬁ)?w%get%i%?%i of? HPOIFRFn- 2-one (63, 334
Ny, 153 MRlperkiiLAUl Vﬁh@tr@aé&émdﬂxﬁzre wasl thenresutéiag £eastiyhn
m xture was treated with 15 triethylamne (TEA, 263 ng, 0.33 nL , 2.6 mmol,

2.0 equi Vg Blmhrmiscflund%} ad tive wiebiee i oS hine ures vidgshadnroReakadly to
room temerat ure Loty 30,41 Bef 9 e ol NG NBE TedrlR L0suf ELhUX.AESA
at

addi ti onal*
SOlld was drled under dynamic vacuum to afford Cu(PPhji):Br

(5.73 g, 6.74 g theoretical, 85%; mp 164°C) as the soluble
10 copper(I) catalyst.

Part B. Soluble copper(I)-catalyzed Ullmann coupling
reaction. A suspension of 1-(4-iodo-phenyl)-3-morpholin-4-
yl-5,6-dihydro-1H-pyridin-2-one (10, 2.2 g, 5.73 mmol),

15 piperidin-2-one (42, 851 mg, 8.59 mmol, 1.5 equiv), and
Cs,C0; (3.73 g, 11.46 mmol, 2.0 equiv) in toluene (15 mL) was
treated with Cu(PPh3)3;Br (1.065 g, 1.146 mmol, 20% equiv) at
room temperature under N, and the resulting reaction mixture
was degassed three times under a steady stream of nitrogen.

20 The reaction mixture was warmed up to reflux for 6 h. When
HPLC showed the Ullmann coupling reaction was complete, the
reaction mixture was cooled down to 5-10°C before being
guenched with 14% of ammonium hydroxide aqueous solution (20
mL) and EtOAc (30 mL) at 5-10°C. The mixture was stirred

25 for an additional 4 h at 25°C. The two layers were then
separated, and the agqueous layer was extracted with EtOAc (3
x 20 mL). The combined organic extracts were washed with
saturated NaCl aqueous solution (10 mL), dried over MgSOy,
and concentrated in vacuo. The residue was directly

30 purified by flash column chromatography (SiO,, 15-40%
EtOAc/hexane gradient elution) to afford the desired 3-
morpholin-4-yl-1-[4-(2-oxo-piperidin-1-yl)-phenyl]-5,6-
dihydro—lH;pyridin—z—one (63, 1.568 g, 2.036 g theoretical,
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the reaction was conplete, the reaction m xture was cooled 20 down to 5-10C
before being treated dropwise with a 4.0 N aqueous HCl solution (1.7 ni,
6.5 mol ,wb.00/0em8i v) at 0-5C. 108 WO 03/ 049681 PCT/ US02/ 3863Setiz8ssesul ti ng
m xture was stirred at 5-20C for 4 h. The resulting slurry was then
treated with water (10 nL) and EtOAc (10 nlL), before the two | ayers were
separ at ed7¥0hes &g yehlaw st et ep Wdh b standiig 2fhe 5

conbi ned Qrga re, washed at ya% us solution
(5 n), ar edrEoe\(;né)‘%%ﬁ%@gﬁf?s %}ﬁd&concent r%%tllegb§| néivl\g%ﬁlg/ e resi gﬁe was
directlymquifNied by flash colutm chromat ography (Si 02, 15-40%

Et CAc/ hexane gradient elution) to afford the desired

1- (4- met hoxy- phenyl ) -7-o0x0-6-[4-(2 10

oxo- pgperidin-1-yl)-phenyl]-4,5, 6, gxbfRpiahggro- | H
pyrazol o[ 3, 4-c] pyri di ne- 3- carboxyllc acid ethyl ester (65, 423 ng, 635 ngy

theoretical, 67%for tvvo st as pal e- yellow solids, which solidified
upon standing in vacuo erature For 65, C z 489 (M++H,
027H28N405PzQ 6 Ove a 191 MeQNaE©2¢ g’vg] '>N, HCONH2 (10
equi v) g 25 Co Dl% X
1-(4- Met hoxy RAYl ) - 7- oxo- 6-[ 4- ( 2- ox - pi per| di n-| -y']l\)\l- o]
phenyl ] -4, 5,6, 71t etrahydro- (Fﬂkﬂﬂqa'ibl o 3 cllpyri di ne @M c acid
am de (62). l B. A-sotutiomof
TEA (20equ1v)
OMe EtOAc, reflux, 6 h OMe
34 67% for two steps L 64

5-20°C,4h

. EtO-C
|
. N A
4N agq. HCI (5.0 equiv) N \©\ o

OMe
65

1~ (4-Methoxy-phenyl) -7-oxo0-6~-[4~ (2-oxo-piperidin-1-yl) -
phenyl]-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-
carboxylic acid ethyl ester (65). A solution of chlorol[(4-

10 methoxyphenyl)hydrazonolacetic acid ethyl ester (34, 470 mg,
1.3 mmol) in EtOAc (4 mL) was treated with 3-morpholin-4-yl-
1-[4- (2-oxo-piperidin-1-y1l)-phenyl]-5, 6-dihydro-1H-pyridin-
2-one (63, 334 mg, 1.3 mmol, 1.0 equiv) at 0-5°C under N,
and the resulting reaction mixture was treated with

15 triethylamine (TEA, 263 mg, 0.33 mL , 2.6 mmol, 2.0 equiv)
at 0-5°C under N,. The reaction mixture was then warmed up
to room temperature for 30 min before being warmed up to
reflux for an additional 6 h. When HPLC and TLC showed that
the reaction was complete, the reaction mixture was cooled

20 down to 5-10°C before being treated dropwise with a 4.0 N
aqueous HCl solution (1.7 mL, 6.5 mmol, 5.0 equiv) at 0-5°C.
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met hoxy- phenyl ) - 7- oxo- 6- [ 4- (2- oxo- pi peridin-1-yl)-phenyl]-

4,5,6, 7-tetrahydro- 1H pyrazol o[ 3, 4-c] pyri di ne-3-carboxylic acid ethyl

ester (65W093/M49%81 2.0 nmol) in DMF (5 nmL) was treated wpPCh/USor/ssnd de (901
ng, 0.8 nm., 20 nmmol, 10.0 equiv) 25 at roomterrperature and the resulting

reaction m xture was cool ed down to 0-5C_before e| n Eat ed dl[lopvm se
with a sﬁﬁ%tlf%‘ﬁﬂtﬁ”%@‘\hx‘%%ﬂ WS otovred a2l o eJui v¥

met hanol gactd ey NeSr 109 049681
peT] Us0o ARG i ngs%%NRszﬁeeal\rl]R‘g%%%NRszra @a%\c?& é0201-4

al kylh; arEi;0z; ato aaTch lmseﬁaxre ece, twe kayecs ew!em om]@arateénd Phe5 [3] In
anot her preferred enbodi nent, the ese novel
process vﬁ‘n‘é‘?%‘?‘?‘?dji Wl@sgg@@@ﬁéﬁ}%ﬁ%& k)?ﬁ‘iofé }F?oll and
pi per 5di NGGIkilRed SoSQ4ELE egxéfm%r&@ag&a, waed ézé.ﬁ)b&eed 115aé\1 is

sel ected fromthe group: phenyl, 2-pyridyl, 3-p r| dyl,_ 2-pyri mdyI

2-d - pherr:@quewﬁtls%hléﬁy¢n 05 Fbhengried. FvephdagPs, AntbtaRpgaHRAted
2- am nophegn d f

2o hovlepy A0 2 e oDl 120 <ol e %yffméﬂecsmuﬂ
1-pyrrol |@Immﬁﬁ<h@faﬂ>hy2(sim§t h];aean%‘ mndzx)qﬂ‘r&ngdne bx(al\ﬂ,:l\ént elution)

di met hyl am nonet pheny ( I an no hen (N et hyl -
25 net hyl%?nfh%?r%‘f% %@‘Toh@‘ﬁ‘?’rre‘é ernE FIB?WNH 13 Hw"?)% n9l'%4 Ni
1- meg Ryl %(a) gﬂ;g@é@id’lm 2=y ﬂPH%’Hén:{zl!%ng@ yleelrbBiaBbhykam nonet hyl ) - 1-
i mdazoly met hyl am nonet -1%im dazol yI', 2-
(cycl oprcmyrmlwﬁaﬁ‘rﬂbm¥h§ril)1@hén9¢1erXYM30aCld ethyl ester (65,
(CyC'Ob”tZQQQQ‘PQ¥?§H¥ )QQ ¥etlca£N_67o for two steps) as pale-

vellow solids, which solidified upon standing in vacuo at

room temperature. For 65, CIMS m/z 489 (M'+H, Ci7HzsN4Os) .

15
Example 56
EtO,C HoNOC

I Lo

N
Nan N\@\ 0 MeONa (2.0 equiv) Y N\@\ 0
(0] > (0]
r\é HCONH, (10 equiv) r\ij

DMF,0-25°C,3h
OMe 1% OMe
65 62
1- (4-Methoxy-phenyl)-7-oxo-6-[4-(2-oxo~piperidin-1-yl) -
phenyl]-4,5,6,7-tetrahydro-1H-pyrazolo[3,4~-c]lpyridine-3-

20 carboxylic acid amide (62). Method B. A solution of 1-(4-
methoxy-phenyl)-7-oxo-6-[4- (2-oxo-piperidin-1-yl)-phenyl] -
4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-carboxylic
acid ethyl ester (65, 977 mg, 2.0 mmol) in DMF (5 mL) was
treated with formamide (901 mg, 0.8 mL, 20 mmol, 10.0 equiv)

25 at room temperature, and the resulting reaction mixture was

cooled down to 0-5°C before being treated dropwise with a
solution of MeONa (864 mg, 0.92 mL, 4.0 mmol, 2.0 equiv) in

methanol at 0-5°C. The resulting reaction mixture was
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(cycl opentyl) am nonet hyl ) phenyl, 2-(N-(4-
hydr oxypi peri di nyl ) met hyl ) phenyl, and 2- (N-(3- hydroxypyrrolidinyl)
met hyl ) piWwermilogeeand, 11 WO 03/ 049681 PCT/ US02/ 38559 sti rr @dTASOD3HBO f or 30
m n before being gradually warmed up to roomtenperature for an additional
3 h. When HPLC and TLC showed the reaction ma npl ete, the reaction
mxture was SYRAM (OIPBRAREG . i ROONRARET, (ORF SR lﬁc‘u% r%INRWZﬁlﬂure 5 was
then stirred at m t enperature for 1 h to preC|p|tate t he desired
product. The §%PF§§ %pcollected by filtration, washed with water (2 Xx
10 nL) and nethyl tert- butyl ether (2 x 10 nlL), dried in vacuo at 40- 45C
for 12 h to afford the crude desired 1-(4- nethoxg phenyl) 7 0Xx0-6-[4 10
( 2- oxo- pierddierth I WRERHFS - 415 sefegeedafiyamrolt HL, and 2.
pyrazgl o[ 3, 4-c] pyri di ne-3-carboxylic acid amde (62, 653 ng, 919 ny
theoreéetical, 71% as off-whit crystals. This product was found to be
identical with the material prepared from nethod A 15 1 Nunerous
nodi ficatjons and vari ati ons_of tge§£%e§ent i nvention are fOSSIble in

A

light of the abbvareieaehirgeieryed; FEFRF e HRCLRTGRERF StBGTEHAR wi t hi n

the scope of the,appended ¢bai FBocdbe Jyenihon may be practiced otherw se
than as specifically described herein. 110 WO 03/ 049681 PCT/ US02/ 38559 WHAT

IS CLAIMED I'S: 1. A process for preparing a conpound of fornmula Ill: Rla H
RL 1,400qpigR2; GOMRELALAY £-3m( Ab-EABIAGH! "Gy 2-597RAYAd gfy4f ormul a |
piperidino;

Rla is selected from CF3, S(0),CH3, and C(O)NH,;

15 A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl,
2-pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl, 3-F-
phenyl, 2-methylphenyl, 2-aminophenyl, and 2-
methoxyphenyl;

20 B! is selected from the group: 2-(aminosulfonyl)phenyl, 2-
(methylaminosulfonyl)phenyl, l-pyrrolidinocarbonyl, 2-
(methylsulfonyl)phenyl, 2-(N,N-
dimethylaminomethyl)phenyl, 2-(N-
methylaminomethyl)phenyl, 2- (N-ethyl-N-

25 methylaminomethyl)phenyl, 2- (N-
pyrrolidinylmethyl)phenyl, l-methyl-2-imidazolyl, 2-
methyl-l-imidazolyl, 2-(dimethylaminomethyl)-1-
imidazolyl, 2—(meth&laminomethyl)—l—imidazolyl, 2-(N-
(cyclopropylmethyl)aminomethyl)phenyl, 2- (N-

30 (cyclobutyl)aminomethyl)phenyl, 2-(N-
(cyclopentyl)aminomethyl)phenyl, 2-(N-(4-
hydroxypiperidinyl)methyl)phenyl, and 2-(N-(3-
hydroxypyrrolidinyl)methyl)phenyl; and,

11



of formula Il in the presence of a base; RL NNHII wth a conmpound II1 |
wherein, Zis selected fromd, Br, I, 0OS02Me, OS02Ph, and OS02Ph-p-Me; 10
ring D i sweabmeetsed from 4-chi orophenyl, 4-nethoxyphenyl, 2cTagansgshenyl ,

2- (am nonet hyl ) phenyl , 2- (PgNHCHZ)phenyI 3- cyanophenyl ,

3- (am nonet hyl ) ph | ,_ 3- ( PgNHCH2 -f1
(3-ani no)s§é1¥y |a§tgy>9a25tﬁc gf ) 0152 33%% %ﬁi%@]ﬂ é%%%go"fa%‘x?ﬁ Uy s
an am ne g Ret | ;Q!%ré:{]fc?xn%rﬁ?acﬁﬁeclscﬁ{zﬁﬁtﬁ%f r o _dpred kard

cycl opropyl, 20 cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;
111 VO 03NEA4BBWeRCTHIUSOX a;aasmavatserqmmw L Rpea &t OB 8L R T ed r| ng

GO, Ot BBt DR GERET 5 Q@E%ﬁh%h%%ﬁb%%*ge%ﬁf?&%

CHZOOBB v\gé?%n @i&@@i’é&l?at Q@dﬁiﬂﬁrﬁ)eﬁm(}dﬁﬂ-ﬂ h GHR SEH8; 118 GH3, CHZS
(O #ﬁ 208, GBS (O 208, C (N2, Ry og NH2,. SC2NHD,
CHZSOZNHZthGp S BHodys § diThe SALLIGR) el $-C L&Y P¥i n- 2- yI - N- oxi de,

O SRS i N, 4 i, e
1,2, 3, 4- tkmuz,a]zcdtkﬂewl (2 andL QChiz )1, ﬁﬂ,ditm regofo saty|40- 45°C for 12 h
to afford the crude desired 1-(4-methoxy-phenyl)-7-oxo-6-[4-
10 (2-oxo-piperidin-1-yl)-phenyl]l-4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-clpyridine-3-carboxylic acid amide (62, 653 mg,
919 mg theoretical, 71%) as off-whit crystals. This product
wags found to be identical with the material prepared from
method A.
15 ' Numerous modifications and variations of the present
invention are possible in light of the above teachings. It
is therefore to be understood that within the scope of the

appended claims, the invention may be practiced otherwise

than as specifically described herein.
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provi ded that Rla fornms other than an NFhalo, NN, NS, N-O, or N-CN bond;
A is selected fromphenyl substituted with 0-1 R4, pyridyl substituted with
0-1 R4, awo oppudesi dyl substituted with 0-1 R4; 20B is sel ecrasoi/sssne BL, C ,

Br, I, Ows, OIs, Os2Ph, CH2Br, CH2OH, and CHO, 25alternatively, A-Bis
hydr ogen; Bl is Yor XVY; Xis selected from Cl_4 al kyl ene, - CR2( CHR2R2b)
(CH2) t -, WHBM)LS CIEREIORS: -, - CR2 (SR) -, -C (0) CRZR2a-, -CR2R2aC(0),

2S(0 S(0 D2NER
-N(R2)SE)0)ZCR(2 )p%%o@e%%%ﬁm % (0) N '-\%Q](Srﬁol)ﬁ%\lél-l NR2C

(0) -, -C(0) NRRCR2R2a-, - EOR2g!, -CRRR2aC (0) NR2-, 112 WO
03/ 049681 PCT/ US02/ 38559 - CR2 -NR2C (0) O, -0CO NR2-,
-NR2C(O)NR2-, -NR2-, - NR2CR2R2a- 0, - CR2R2a0-, and

-OCR2R2a_; 5 Y is selected from gx 10 arcyclg substltuted with 0-2 Rda,
and 5-10 nenbered heterocycle contai ni ngrfro -4 heteroatons sel ected
fromthe group consisting of N, 0, gnd & substltuted with 0-2 Rd4a; 10 R4,
at each occurrence, is selected f S CH2)rOrR2, F, d, Br, I, CH3,
CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH3, CH2CH (CHB) 2, CH (CH3)
CH2CH3 , CH (CH3) 3, -CN, NO2, ( NR2R2a, (CH2) rC (0) Rzc, NR2C(0)
R2b, C (0) NR2R2a, 15 NR2C(O NR2R2a, C(=MRZ) NR2R2a, C(=NS(O) 2R5) NR2R2a,

comprising:
5 (a) contacting a compound of formula I with a compound

of formula II in the presence of a base;

ia Z 1
R R
~N N B
1 i Sl
2
R 0
NH
IT
I

wherein, Z is selected from Cl, Br, I, 0SO;Me, 0SO;Ph, and
0S0,Ph-p-Me;

10
ring D is selected from 4-chlorophenyl, 4-methoxyphenyl, 2-
cyanophenyl, 2-(aminomethyl)phenyl, 2~ (PgNHCH; ) phenyl,
3-cyanophenyl, 3-(aminomethyl)phenyl, 3- (PgNHCH; ) phenyl,
3-cyano-4-fluorophenyl, (3-amino)benz[dlisoxazol-6-yl,
15 and (3-PgNH)benz|[d]isoxazol-6-yl;
Pg is an amine protecting group;
R! and R? are selected from Ci.s alkyl, cyclopropyl,
20 cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and

benzyl;
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NHC (=NR2) NR2R2a, C (0) NHC (=NR2) NR2R2a, S02NR2R2a, NR2S02NR2R2a,
NR2S02- C1-4 al kyl, NR2SO02R5, S(0)pR5, and (CF2) rCF3 ; 20 Rda, at each
occurrencwp iBo4sel ected fromH =0, CHO (CH2)rOR2, (CH2PCTRISOY/&329 r - Br,
(cH2)r-a, d, Br, F, I, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 ,

RN e C e R YRR
rNECHOR, 25 Gak®orNH Hda) NRR @ - INRRG s NR2R2a, C (=NR2) NR2R2a,

NHC( =NR2) NR2R2a, S02NR2R2a, NR2S02NR2R2a, NR2S02-Cl-4 al kyl,

C(0) NHSO2-C1_4 al kyl, NR2ZSQ2R5, S(0)pR5, and (CF2)rCF3; 30 R2, at each
occurrenceggal $..S fom , Cl-6_al ky yl ~6_carbocycl e
substi t ut g{dav;?hg%?égﬁgg, fgo F%GC?%Q’ @@#@4%%088?%85%@2é£
altermatively, gdherBd,s it agkgent 0can api it t g2 is an
am ne protecting gr o&p; car bocycli:lﬂlze- CHZ- qubsg?l;%t ed m’o[&?}%ﬁ: and 5-6
nmenber ed het er aeygcbecreont adsimaHy, 0wHL o, brat ergat cegl estetH,,omt he
group consisting of N, 0, and S, substituted with 0-2 R4b; R2a, at each
occurrence, isCigbdOt €Haf r SHPMCIEE3, CKZS 60 )g)0dsl,, C (D0 Nbienz ¢H,CO3) BH,,

carbocycle substituted wth 0-2 R4b, and 5-6 nenbered heterocycle_,
cont ai ni ng f r omCeNE2 . heHePQzlitavs RBT e T bmRWel Froub Ebneiidgof N,

0, and S, substituted Wiqt.h_ - 2 F%{i_; l% R2b, at._.ea cecurrence, is
sel ected from %Fgfl’cfyfla ll?o%y,yl B el(ylgyrﬁéirﬁaﬁ/'lg?_y%i s Cartocycl e
substig uted wi phr@ddn-R4ks1 -and:E-F memiees 1hat-8FI0Cc Yol e ieddtagioni-ngfirom 1- 4
het eroatons selected fromthe group consisting of N, (%
1,2,3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, CHy-
1,2,3,4-tetrazol-1~-yl, and CH,-1,2,3,4-tetrazol-5-vyl,
provided that Rl2 forms other than an N-halo, N-N, N-S,
N-O, or N-CN bond;
15
A is selected from phenyl substituted with 0-1 R?, pyridyl
substituted with 0-1 R*, and pyrimidyl substituted with

0-1 R*;

20 B is selected from B!, Cl, Br, I, OMs, OTs, 0SO,Ph, CH,Br,
CH,0H, and CHO;

alternatively, A-B is hydrogen;
25 B! is Y or X-Y;

X is selected from Ci-4 alkylene, -CR?(CHR2R2P) (CHy)i-,

-C(0)-, -CR2(OR2)-, -CR2(SR2?)-, -C(0)CR2R22-,
-CR?R23C(0), -S(0)p-, -S(0)pCRZR22-, -CR2ZR235(0)p-,

30 -5(0) 2NR2-, -NR2S(0)3-, -NR2S(0)3CR2R2a-,
-CR2R228 (0)9NR2-, -NR2S(0),NR2-, -C(0)NR2-, -NR2C(0)-,

-C (0)NR2CR2R2a-, -NR2C (0)CR2R2a-, -CR2R2aC (0)NR2-,
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and S, substituted wth 0-2 R4b; 20 R2C, at each occurrence, is selected

fromCF3, OH Cl-4 alkoxy, Cl-6 al kyl, benzyl, C3-6 carbocycle substituted
wi th 0-2 Wo3/oasel 5- 6 nenbered heterocycl e containing frecrirsd2/sesser oat ons
selected fromthe group consisting 25 of N, O, and S, substituted with 0-2

Rab; alternatively, R2_and Rea, together with the éaltomtozv\/nichzthey are
att ached, conbiCFﬁ;P%ZSNRB?KTPé"5 oNREC fehBer edOC §@t WRat ed; N4 tQ) ARy +sat ur at ed

or unsatur at ed_@ﬁb%’%o?r%@%%%gyt ed- w2 R@t? apgagent ai né'_l?(g fromO-1

addi tional het ed' fromthe grdéup’ consisting of ' N, 0, and S
114 WO 03/ 04968J-2®PUS02/ 38559 R3, at each occurrence, is selected fromH,
CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 , CH
(CH3) CH2CH3 , CH (CH3) 3 , and phenyl ; 5 R3a, at each occurrence, is

sel ec%ed g_me 2(%1#3, CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH
T et S

(CH3) 72, , CH (CH3) 3 , and phenyl ; 10 R3b, at each

occurrence, iScé%z@aeﬂo&y@mwsugb@it@ﬂa%itthB@HR@PrB,aﬁai (CB) 2,
CH2CH2CH2CHS, (CH3) 2 , CH (CH3) CH2CH3 , CH (CH3) 3, and phenyl ;
R3c, at each de€ll rmesrdecred jhetetecyele f¢ontTHIInCHICGHB, 1-45 CH2CH2CH3, CH

phenyl RO Gt G P R e B FERvR G T Rkt (Lot OB F G

|, Br, lg, GH3,{CHAGH 4CH (CH3) 2 , 20 CH2CH2CH2CH3, CH2CH
(CH3) 2 ,”'CH (CH3) CH2CH3 , CH (CH3) 3, -CN, NO2, (CH2)rNR3R3a,
(CH2LOC( O R3, (CH2)rC(O) OR3C, NR3C(O) R3a, C(O) NR3R3a, NR3C(O) NR3R3a,

A=NR3) NRI%BS aait e[gw ¢ éc:c’}lla:s en’\éF\)es,RsJ{ié sSe el\clz@el:gafro[\rlnR%-ﬁozwzﬁ%’Rz ',\'R§§0%'191' 4
Br, I, CH;, CH,CH3, CH,CH,CHi, CH(CH;),, CHCH,CH,CHj,
CH,CH (CH3) 2, CH(CH3)CH,CH;, CH(CH;)3, -CN, NOg3,
(CHy) (NR2R22, (CHy),C(O)R2¢, NR2C(O)R2?P, C(0)NR2R?2,
15 NR2C (O)NR2R22, ((=NRZ2)NR2R22, C(=NS(0)3R5)NR2R22,
NHC (=NR2) NR2R22, C(0)NHC (=NR2)NR2R22, SO,NR2R22,
NR2SO,NR2R?2, NR2S0,-C3-4 alkyl, NRZSO2R>, S(0)pR®, and

(CF2) rCF3;

20 R4a, at each occurrence, is selected from H, =0, CHO,
(CHy) +OR2, (CH3),~F, (CHy),-Br, (CHz),-Cl, Cl, Br, F, I,
CH;, CH,CH,;, CH,CH,CH;, CH(CHs)jz, CHCH,CH,CH;, CH,CH(CHj)g3,
CH(CH;) CH,CH3, CH(CHsz)i3, -CN, NOz, (CHy) NR2R22,
(CHp) £C (0)R2C, NR2C(0)R2P, C(O)NR2R22, (CHy), N=CHOR3,

25 C (0)NH (CHg) oNR2R22, NR2C (O)NR2R2?2, C (=NR2?)NR2R22,
NHC (=NR2) NR2R22, S0,NR2R22, NR2S05NR2R22, NR2S05-Ci-4
alkyl, C(O)NHSO3-Ci-4 alkyl, NR2SO2R>, S(O)pR?, and

(CF3) xCF3;

30 R2, at each occurrence, is selected from H, CF3, Ci-g alkyl,

benzyl, Cs_g carbocycle substituted with 0-2 R, a C3_¢
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al kyl , NR3S02CF3, NR3S02-phenyl, S(0)pCF3, S(0)p-Cl-4 25 al kyl,

S(0) p- phenyl, and (CF2)rCF3; R5, at each occurrence, is selected from CF3,
Cl- 6 al kywp o3pkwssy| substituted with 0-2 R6, and benzyl s®OIUSOUSESH With

0-2 R6; 30 R6, at each occurrence, is selected fromH, OH (CH2)rOR2,

hal o, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 o cHa 2 CH3, 115 WD 03/049681
PCT/ US02/ 3855@@%—1’ JG-BCFHZ' byttt OF (RER) a8d En6 No2, (CHR)

rNR2R2a, (CH2) R2C { O :

NHC( =NH) NH2, %on%%%%% aﬁlﬁ%;rg%—&%lfﬁ@at each
occurrence, |ss§]gé@t§é@dff<51@nt1@e dxo@@dcamsistﬂhgeaﬁmpcouraﬂace, is
selected from0O, 1, 2, and 3; and, 10 t, at each occurrence, is selected
fromo, 1, 2, %ﬁwtﬁt@ted\wme%ﬂa%%rdl ng to claim1, wherein: 15 Rla is
sel ecged from CF3, CO2CH3, CH2CRCH3, CO2CH2CH3, S (0) 2CH3, CH2S (0) 2CH3,
C (O "NH2, CH2C (0) NH2, SO2NH2, CH2SG2NH2, pyridin-2-yl, pyridin-3-yl,

pyri di n- éh]yderna[l‘ynrvé?ll}ﬂ, 2w1yén l\R%)dJs(:Iea,tWhaﬂ rt-oB-ayi -akima de:,t:mgerd,l nelen

yl - N-oxi de, imdazol-1-yl, CH2-im dazol ,2,3,4 20 tetrazol -1-yl,
1,2, 3, 4-tetrazdl 45 @1 a@ipe profepting r%l’z%ip'l yl, and

CH- 1,2,3,4-tetrazol -5-yl, provided that Rla forms other than an N- hal o,
N- N, N-S NO or NOCN bond 25 X is selected fromCl 4 al kylene, -C (0)
_, -C (0RBRBRacach CRRRRAGH®D, ,is GIMcNR-FromNRRC qE), C1- s NE2ky'1,
-NR2ZCR2R2a_ - CRRR2aNR2-, 0, -CR2R2a0-, and -OCR2R2a-; Y is selected from
one &P the folbawivny G3bocpebosysie subsditares) @idd Ok Pé%e 8uPstit ut ed

With 0-2 Raa, §x§|9£r9g¥ed ﬁ¥€é8§§§é¥e chgéggféglfrgheﬂy4’
heterocatoms selected from the group consisting of N, O,

and S, substituted with 0-2 R4b;

15 R2b, at each occurrence, is selected from CF3, Ci-4 alkoxy,
Ci1-g¢ alkyl, benzyl, C3_g carbocycle substituted with 0-2
R4D, and 5-6 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O,
and S, substituted with 0-2 R4b;

20

R2¢, at each occurrence, is selected from CF3, OH, Ci-g

alkoxy, Ci-¢ alkyl, benzyl, C3_g carbocycle substituted
with 0-2 R4P, and 5-6 membered heterocycle containing
from 1-4 heteroatoms selected from the group consisting

25 of N, 0, and S, substituted with 0-2 R4b;

alternatively, R2 and R22, together with the atom to which
they are attached, combine to form a 5 or 6 membered
saturated, partially saturated or unsaturated ring
30 substituted with 0-2 R4P and containing from 0-1
additional hetercatoms selected from the group

consisting of N, 0, and S;
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pi peridinyl, piperazinyl, pyridyl, pyrimdyl, furanyl, 116 WO 03/ 049681
PCT/ US02/ 38559 nor phol i nyl, thiophenyl, pyrrolyl, pyrrolidinyl, oxazolyl,
i soxazol yWp i3sees8rol i nyl, thiazolyl, isothiazolyl, pyrazelcglusor/sissazol yl,
oxadi azolyl, thiadiazolyl, triazolyl, 1,2, 3-oxadiazolyl, 5

1, 2, 4- oxadi azol yl, 1,2,5-oxadi azolyl, 1,3, 4-oxadiazolyl,

1,2, 3- thiadiazolyl 1 2, 4-thiadiazolyl, 1,2,5-thiadiazolyl,

1, 3,4-thiadia oI

2, 3- Ly ) gl i
1, 3, 4- trlRazo E@nf’&d :ﬁrﬁ azol%'% bses?zé{%. O]Efuxfogngy C ﬁdoléﬁz&ﬁl azol y

benzi ni dazol ylcﬂzctqgmpxa:zmdoﬂg, ,peortduazntu} , cnrmzd:aaz@mbz, benzn soxazol yl,
benzi sot hi azol yI', and |50|ndazol | ; R4, at_each occurrence, is selected

fromH OR2, CHOER)CH:CH15 @ (CHy:,|andgHgheRdeHs, CH2CH2CHS, CH (CH3) 2 ,
CH2CHCH2CH3, CH2CH (CH3) 2 , CH (CH3) CH2CH3 , CH (CH3) 3, -CN, No2,
NR2R2a, CH2NR2R2a, C (O R2c, CH2C (O R2C, NR2C (0) R2b, C (0) NR2R2?a,
SOZNRQRQ@ﬁaS(Q%pgécha@@cGE&en%% R%g gﬁle&nﬁd(ﬂmmﬁﬁﬂncnb,iSH&H&ﬁcted from
H =0, CHO OR2, CH2 OR2 , , CH2CH2CH3, CH
(CH3) 2 mﬁh@&@mcﬂw é%zd z@ﬁs &4@) ', CH (CHB) 3

-CN,” No2, N 0) Rec, NR2C (O) Rb, C (O
gc%(gmg%}% %o, &}& g)3,R§ﬁd gﬂ%gyﬁ ) Rec, (O (O

NR2R2a, SO02N , at each occurrence, is selected
fromH CF3, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3 CH2CH (CH3)

2, CH CH2CH3, _CH(CH3) 3, benzyl ?gﬁ? C ﬁpoc cle %l ted with 0-2
Rab, 18 CRE cathseys é’CGHEr:?@%eubﬁﬁ 5 qa ’?5’“}2/ }1:(46: % 2 'menber ed
het er ocycl e CQfbal,firhg éﬁg@ﬁ%24.bg£@ﬁ OHG, sgﬁgg;@gh550n1the group

consisting of N,” O, and S stitute ith 0-2 R4b;
CH(CH3)CH2CH3, CH(CHs3) 3, and phenyl

R3¢, at each occurrence, 'is selected from CHi, CH:CHs,
15 CH,CH,CH3, CH (CH;;) 5, CH5CH,CH;CH;, CH,CH(CHj)a,
CH (CH;) CH,CH3, CH(CHs)3, and phenyl;

, at each occurrence, is selected from H, =0, (CHy) xOR3,
F, Cl, Br, I, CHs, CHyCH;, CHCH,CH3, CH(CHs)az,

20 CH,CH,CH,CH;, CH,CH(CH;3),, CH(CH;)CH,CH3;, CH(CHs)s, -CN,
NO,, (CHy), NR3R32, (CHy)r C(O)R3, (CHz),C(0)OR3C,
NR3C (O)R32, C(0)NR3R32, NR3C(0)NR3R32, C(=NR3)NR3R32,
NR3C (=NR3)NR3R32, S0,NR3R32, NR3SO,NR3R32, NR3S02-C1-4
alkyl, NR3SO3CF3, NR3SOg-phenyl, S(0)pCF3, S(0)p-Ci-a

25 alkyl, S(O)p-phenyl, and (CF2)CF3;

R5, at each occurrence, is selected from CF3, Ci-¢ alkyl,
phenyl substituted with 0-2 R®, and benzyl substituted
with 0-2 RS;

30
R6, at each occurrence, is selected from H, OH, (CH3) OR2,

halo, CH;, CH,CHs;, CH;CH,CH3, CH (CH3) 4, CH,CH2CH>CHz,
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WO 03/ 049681 PCT/ US02/ 38559 alternatively, when R2 is attached to an am no
nitrogen, then R2 is an am ne protecting group; 5 R2a, at each occurrence,
i s sel ectwo oBooeassH, CF3, CH3, CH2CH3, CH2CH2CH3, CH ( CH3)PCZ/UsS02/38559
CH2CH2CH2CH3, CH2CH (CH3) 2 , CH(CH3)CH2CH3, CH(CH3)3, benzyl, C3-6
carbocycle substit with 0-2 Rob, and_5- nmber ed_het erocycl e

6
cont ai ni ng froﬁﬁiq}ﬁ&tl:lﬁ% érog%ﬁ?%g{ﬁ%dcﬁr(gﬁf’ﬁe CB\I'OLHPZIO consi sting of N,
0, d S bst i 0-2. Rop; ' | ect ed
from CF3. Cl-4 GTRbRR o [ FelgoiB RS OB G E) Ra (he) ) VB oot |
CH2CH (CH3) 2, C(%gﬁ%gﬂgﬁn‘g:g&g&%@ So, A, . NR3S6,RRERDCY Glify 15

substituted with 0-2 RO nenbered heterocyclée containing from1l-4
het er oat onms sekrgtescfromitkia ;group consisting of N, 0, and S, substituted
wth 0-2 Rob; R2c, at each occurrence, is selected fromCF3, OH Cl-4 20

al koxy, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3 , CH2CH (CH3) 2 ,

CH (CH3) CH2 CH3) 3 benzyl - carbacycl e s tituted with
0- 2 Rob, ghdgg?%aﬁéﬁééfgﬁ%eﬁgFér6€y%Fge§gﬁgaFﬁPWg%fr n1f5%P%éteroatons
selected fromthe group consisting of N, 0, and S, substituted 25 with
0-2 Rob; alternatively, R2 and Rea, together with the atomto which _they
are attached®tcB8ABRNECEHIEERFPa FSoFedeRERPefEq@™ Sat draled anFasti &ACy
saturated or unsaturated ring 30 substituted with 0-2 R4b and contai ni ng
fromO-1 additional heteroatons selected fromthe group consisting of N,
0, afdd S;tl118t\en0B/ 648681cRCE/, USB25823868eRAliromt 0Ogadh @ccamndedce, is
selected fromH, =0, OR3, CH20R3, F, d, Br, |, CH3, CH2CH3, CH2CH2CH3, CH
(CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3 , CH (CH3) 3, -CN,

2. A process according to claim 1, wherein:

15 Rl2 is selected from CF3, COCH3, CH,CO2CH;, COpCH,CHj3,
S(0),CH;, CH,S(0),CH3, C(O)NHy, CH,C(O)NH,, SO,NH,,
CH,S05NH,, pyridin-2-yl, pyridin-3-yl, pyridin-4-y1,
pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide, pyridin-4-
yl-N-oxide, imidazol-1-yl, CHy-imidazol-1-y1, 1,2,3,4-

20 tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, CH,;-1,2,3,4-~
tetrazol-1-yl, and CH,-1,2,3,4-tetrazol-5-yl, provided

that R12 forms other than an N-halo, N-N, N-S, N-O, or

N-CN bond;
25 X is selected from Ci-4 alkylene, -C(0)-, -C(0)CR2R22a-,
-CR2R22C (0), -C(O)NR2-, -NR2C(0)-, -NR2-, -NR2CR2R2a-,

-CR2R2aNR2-, O, -CR2R220-, and -OCRZ2R22-;

Y is selected from one of the following carbocyclic and
30 heterocycles that are substituted with 0-2 R4&;
cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl,
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5 N02, NR3R3a, CH2NR3R3a, C (0) R3, CH2C (0) R3, C (O OR3c, CH2C (O ORac,
NR3C (0) R3a, C (0) NR3R3a, SO02NR3R3a, S (O p-Cl-4 alkyl, S(O) p-phenyl,
and CF3; WB,03at#968bch occurrence, is selected from CF3, CHRCTTINBIES9 10
CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3 , CH2CH (CH3) 2 , CH (CH3) CH2CH3, CH
(CH3) 3, phenyl i tuted th 0-2_R6, n enzyl bstituted with 0-2
R ke ar et RaRaL bkt e. chiOBBRREL eqbYFEmLAL, CRYFERD SR 15 . @ |
, Br, |, CH3, GCRREHS 1CH2§H%§H§1 eH £§H§£z811n ZCHEQH% 1,CHCH (CH3) 2,
CH(CHB) CH2CH3 , CI-P/ %N a, CH2NR2R2a, C (0) R2b,

CH2C (0) R2b, m@ée;omm PNRQ@OQ-W- NmRQaaol:s@)zNRzngaazmmsmzNRsza and

NR2S02C1-4 al kyl: .and, .20 p e occC elected fromO0, 1,
and 2. 3. A prgﬁéegglg%g% gl’ 5ed &?Xl I‘n; HWéero}eclgcr%{lafg XR1R2 is sel ected

from reor phol i no, 2pgzpbﬁhdda|51yand1 pi, pebkdthazoRya,i s sel ected from CF3,
S(O 2CH3, and C(O)NH 30 Ais_selected fromthe gr oup: phenyl, 2-pyridyl,
3-pyridyl, 2-pydifieFrdiazelyhnehyl, 33tbiaphergilyLlz- - phenyl, 3-F 119 WO

03/ 049681 PCT/ #S?Z@S§ﬁ§gd%5%glipatl yehyg) ?jl‘léaﬁggg?%ed fromthe group:
2- (N-Pg-N- et hyT am nomet hyl') “phényf | N-Pg- N- et hyl ami nonet hyl ) -
1-i m dazol yl, 2, 3N4Pghmla51ezy¢1/'bpr bpgl BrEthg'zla)zaﬂrVﬁlonét, Ry Ky plréagbly2, (N- Pg- N-
(cycl obutyl)amn t hyl ) phenyl, ~agd, 2- ( N- Pg- N-
(cycl opentyl )Qﬁ%gﬁé%#%ﬁﬁw L. ?04[2%115‘5%%1?{6{ hgﬁnﬁng?éPPg&'enbodi nment, in
reactiipon (a), bbgzoeRMPEURENnl ,f ohabha1] bencomtaskedyw,th the compound of
formula Il followed by the addition of the base. .

benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolvl,

benzisothiazolyl, and isoindazolyl;

R4, at each occurrence, is selected from H, OR2, CHy0R?, F,

15 Cl, Br, I, CHs, CHyCH3, CHyCH,CHs;, CH(CHj),, CH,CH,CH,CHs,
CH,CH (CH3),, CH(CH3)CH,CH;, CH(CH;3)3, -CN, NOj;, NR2RZ22,
CH,NR2R22, C(0)R2¢, CHoC(0)R2¢, NR2C(0)R2P, C(0)NR2R22,

SO2NR2R22, S(0)pR®, and CF3;

20 R42, at each occurrence, is selected from H, =0, CHO, ORZ2,
CHR0R2, Cl, Br, F, I, CHi, CH,CH;, CHyCH,CH3, CH(CH3)ga,
CH,CH,CH,CHs, CH;CH(CHs),, CH(CHs)CH,CHs;, CH(CHs)s, -CN,
NO,, NR2R22, CHyNR2R22, C(0O)R2C, CH,C(O)R2¢, NR2C(0)RZ2b,

C(O)NR2R22, SOpNRZR22, S(0)pR®, and CF3;

25
R2, at each occurrence, is selected from H, CF3, CH;, CH,CH,,
CH,CH;CH;, CH(CHi3),, CHRCH,CH,CH;, CH,CH(CHj3)2,
CH(CH3) CH,CH3, CH(CHi3)s, benzyl, C3-g carbocycle
substituted with 0-2 R%4P, a C3.¢ carbocycle-CHy-
30 substituted with 0-2 R4P, and 5-6 membered heterocycle

containing from 1-4 heterocatoms selected from the group

consisting of N, 0, and S, substituted with 0-2 R4b;
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15 [5] In another preferred enbodinment, in reaction (a), the conmpound of
formula | is contacted with a base, followed by the addition of the
conmpound wb oBou#gsel a 11. 20 [6] I n another preferred enbodiPeEnisp2/s4569 base in
reaction (a) is selected from triethylamne, diisopropylethylamne, and
N- net hyl nor pholine. 25 [7] In another enbodi nent, the present invention
provides a novel process for preparing a conmpound of formula IV: Ra HRL

| R2 1D | Y1#2-MO:0560496%hACR U246 8856BepNeBYEn 2miBbNNliRREBYL, then
2- am nophenyl , ?nd 2- met hoxyphenyl; Bl is selected fromthe group:

2- (ami nosul f on{l) phedH| am2395pifﬁ’é?ﬁyll§ﬁ1 #868¥Pf onyl ) phenyl ,
1-pyrrolidinocarbonyl, 2 (nethylsulfonyl)phenyl, 2-(N, N

di met hyl am nonet hyl )phenyl , 2-(N- nethyl am nonet hyl ) phenyl, 2-(N-ethyl -
met hylmm reapt iyl epbenytbcuZréicd) pyreeledtadl sebhyt) pbesyl cH;, CH,CHs,

1- et hyl - 2-1i m dazolyl, 2- nethyl-I-imdazolyl, 2-(dinethylam nonethyl)-1-
i m dazol yl, 2- CHe@Hd i mw) qHziQﬁiz@HzQ:szl CHCHNCH3) 2,

(cyclopropylne yh)-a th

(cycl obut yi )aer'}Ié&I ﬂ&%fgﬁénﬁﬂ) 1]%!1%88% Sttt YRFRAHSHSt hyl ) phenyl , 2-
(N-(4- hydrOXthBEEEL%’E)é'd) w’I%'hth'—)z &hﬁ”yéndaﬁ%szel}!bé%ed heterocycle
hydr oxypyrrolidinyl)methyl) phenyl; and, alternatively, Bl is seVect ed from

the group: 2-(NoRgalni@gnetioy éfméln@mmyola)tpmnwelected from the group

2- (N- Pg- N- net hyl am, norret hyl 1|mdzol I
( 10 %ons:.strjr_?lg %f) N, acl ysubst(ltuted with 0-2 R%b;

R2b, at each occurrence, is selected from CF3, Ci_s4 alkoxy,
CH;, CH,CHs3, CH,CH,;CH3, CH(CHi),, CH,CHy;CH,;CH3;, CH,CH(CHs).,
CH(CH;) CH;CH;, CH(CH3)3;, benzyl, Ci_g carbocycle
15 substituted with 0-2 R4P, and 5-6 membered heterocycle
containing from 1-4 heterocatoms selected from the group

consisting of N, 0, and S, substituted with 0-2 R4%b;

R2C¢, at each occurrence, is selected from CF3, OH, Ci-4
20 alkoxy, CHs;, CH,CH;, CHoCH,CH;, CH(CHi3),, CH,CH,CH,CH;,
CHyCH (CH3) 3, CH(CH3)CH,CH3, CH(CHi)s3, benzyl, Cz-g
carbocycle substituted with 0-2 R%4P, and 5-6 membered
heterocycle containing from 1-4 heteroatoms selected
from the group consisting of N, O, and S, substituted

25 with 0-2 R4b;

alternatively, R? and R22, together with the atom to which
they are attached, combine to form a 5 or 6 membered
saturated, partially saturated or unsaturated ring
30 substituted with 0-2 R4P and containing from 0-1
additional heteroatoms selected from the group

consisting of N, O, and S;
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(cycl opr opyl met hyl ) am nonet hyl ) phenyl , 2-(N-Pg- N-

(cycl obutyl ) am nonet hyl ) phenyl , and 2- (N- Pg- N-

(cycl operwolopamiespnet hyl ) phenyl . 25 4. A process accor di n@CrasSet/a8sm 1,
wherein in reaction (a), the conmpound of fornula | is contacted with the
conpound of forrmula Il followed by the addition of the base. 30 120 WD
03/ 049681 PCT/ US02/ 38559 5. A process according to Caim1, wherein in

reactionfa) ﬁ‘étg alpl?gggﬁg e?,%gf,ori@v'sal ci(’)c%d?‘f%ﬂ\ctﬂed —‘@,ybga,béﬁ%R3,

foll owed by't I'on "o compoun ormula’l[l. A process

according to @ aign,l,pmher eidu,t herbess icu,crRert ;) arw (@s),s sel ected from
triethylamne, diisopropyl ethylam ne, and N-nethyl norpholine. 10 7. A

process for pr@haH:@gHlseoRFeMCE) of o FRUICE: ) Fl2CiRrg OF (Rlskaa N~ | -R2 ID
IV the process_co I.ShNQ: scont i3ng gind qula Il with
an ac?d to f %’%%&n %}Iﬁiﬁ%”r m?é%ﬁ%f'mﬁg?%?g%zo ??(fr)\)gé%jls sel ect ed
from4-chloro N et kax d he 3r3a —C4_
l@)i%%%b)o‘!@ QN%%Q%QS’ , @{oﬁx‘ﬁ@ﬂ%@ﬁ, @bENR R32, 5(0)p-Ci-s

2- (am nomet hy henyl”, 2-(Pg phenyl ,”  3-cyanophenyl,

3- (am nonet hylgipkanyls (Br4-ReNbeH?) phehylEs; 3- cyano- 4-fl uor ophenyl,
(3-am no) benz[ d] i soxazol -6-yl, and (3-PgNH) benz[d]isoxazol-6-yl; 25 Pg is
an am ne protecting group;

R2, at each occurrence, is selected from CF3, CHz, CH;CHj,
10 CH,CH,CH3, CH(CHs)a, CHCH,CHCHj;, CH,CH(CHs3)2,
CH(CHs) CH,CH;, CH(CH3)3;, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 RS;

R6, at each occurrence, is selected from H, OH, OR2, CH20RZ,
15 F, Cl, Br, I, CHz, CH,CHz, CH,;CH,CH3, CH(CHs)g,
CH,CH,CH,CH;, CH,CH(CH;),, CH(CHj;)CH;CHs, CH(CHs)s, -CN,
NO;, NR2R22, CHpNR2R22, C(0)R2P, CHC(O)R2P, NR2C(0)R2P,

NR2C (O) NR2R28, S0,NR2R22, NR2SO;NR2?R223, and NR2502C1-4

alkyl; and,
20
p, at each occurrence, is selected from 0, 1, and 2.
3. A process according to Claim 2, wherein:
25
NR'R? igs selected from morpholino, pyrrolidino, and
piperidino;
Rla is selected from CF3, S(0),CH;3, and C(O)NHy;
30

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl,
2-pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl, 3-F-
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121 WD 03/049681 PCT/ US02/ 38559 R1 and R2 are selected from Cl_6 al kyl,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl; 5
al ternat iwelog/049dRLR2 is a 3-8 nenbered ring consisting of PCTasmnhssssat ons,
N, and 0-1 O atons; R a is selected fromH, CH3, CH2CH3, CH2CH2CH3, CH2F,
CH2C1, Br, CH2Br, -CN, CH2CN, CF3, CH2CF3, CH20CH3, CO2CH3, 10 CH2COR2CH3,
COR2CH2CH3, CH2COR2CH2CH3, CH2SCH3, S(O CH3, CH2S (0) CH3, S (0) 2CH3, CH2S

(0) 2013, 5 (xdMatNFe1H28 (Q e300, R s YD R- Yl
pyridin-3-yl, pyridin- 4-yl, pyridin-2-yl-N-oxide, pyridin-3-yl-Noxide,
pyri di n- 4-yl - Neaidiyfbami nemaizlay L 1pleny CH22 7 (N degolN-neyhy langnomethyl) -

1,2,3,4-tetrazpl |-yl 2, 3y 4:tetrazol -5-yl, CH2- 1,2, 3,4-tetrazol -1-yl,
and CH2-1, 2,3,@- mjt(%(%zz%#yﬁ’- y? (I%e]%%\?]lﬁded that Rla forns other than an

N-hal g, N-N, NeSrcldpPoppImdtN patthordc iy i sphehet| edl- {Nepy phenyl
substituted wwth 0-1 R4, pyridyl substituted with 0-1 R4, and pyrim dyl
substituted w f¢vchuryl) &njrometrvi behenrvh BARdE T (BrPIrN- o, ~ OTs,

Oos2Ph, CH2Br, %gjy -]%1% tively, A-B is hydrogen; Bl
is Y or XY, X(Cf%élse ecte%lﬁ%g]ém 113%9%1%1?/%12%: -CR2(CHR2R2b) (CH2)t -,
-c(0)-, -CR2 (OR2) - , -CR2 (SR2) - , -C (0) CR2R2a- , 122 WD 03/049681
PCT/ US02/ 38559 5 - CR2R2aC(0), -S(Op-, -S(O pCR2R2a-, -CRZR2aS(0)p-, -S
(0) 2NR2-, -NR2S (0) 2-, -NR2S (0) 2CR2R2a-, -CR2R2aS (0) 2NR2-, -NR2S (0)
2NR249 - G4 NRanothNRGftOferred embodiment, in reaction (a), the

compound of formula I is contacted with the compound of

formula II followed by the addition of the base.

15 [5] In another preferred embodiment, in reaction (a), the
compound of formula I is contacted with a base,

followed by the addition of the compound of formula II.

20 [6] In another preferred embodiment, the base in reaction
(a) is selected from: triethylamine,

diisopropylethylamine, and N-methylmorpholine.

25 [7] In another embodiment, the present invention provides a

novel process for preparing a compound of formula IV:
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-C(O NR2ZCR2R2a-, -NR2C(O CR2R2a-, -CR2R2aC(0)NR2-, -CR2R2aNR2C (O -, -NR2C
(0) O, -OC(ONR2-, -NRRC(O NR2-, -NR2-, -NR2CR2R2a-, -CR2R2aNR2-, O,

- CRZR220-wWOoand4968CR2R2a_; Y is selected from 10 C3-10 carb®aisod/sssso
substituted with 0-2 R4a, and 5-10 nenbered heterocycl e containing from

1-4 heteroatons selected fromthe group consisting of N,_ 0O, and S,
substituted wohsnyly Remetisylphenstl ezctraR e, a7 25l ected from H,

CH2) r OR2, F, CH3, CH2CH3, CH2CH2CH3, CH (CHB) 2 ,

&420?45042043, ‘%5?8&?5%’?’12, CH (CH3) CH2CH3 , CH (01(43) é , -CN, No2?

(CH2) rNR2R2a, (CH2)rC(0) R2c, NR2C(O) R2b, C(0) NR2R2a, NR2C (0) NR2R2a, C
=NR2) NRZ2RRa, C 2R5) NR2R2 0 NHC NHC

E NR2§ N%R?g SSé(?RP?éz%O §o§m§§2a5 “NRBSH SE%%“XE@I‘Z@N%% )2R5

S(O pRS5, and %er%nd@@_f ﬁzgmﬂcurﬂ%olﬁiﬁﬁi&ﬂ&ﬁﬁjlomﬂ =0,

CHQ, 25(C|-|2)rCR2 (CH2) r - F, )r-Br, (CH)r-d, d, Br, F, I, CH3 1
CH2CH3, CH2CHA@E3 hyQisu(1dkgly 1D EGHZCHL?CI—QCI-B}B‘ CH2CH (CH3) 2 , CH (CH3)

CH2CH3 , CH ( CH2) r C(0) Rec, NR2C( O) Reb,
& O \Foroa, %i%s@mo%mﬁé?ﬁ%%ﬁ“ NGO NoRDa, |

C( =NR2) NRszame%@ly\iu@(ﬁNmé I¥RPIR2 M erSA2NR2RAS, e NRPISORNR2R2a, NR2S02- C1-4 123
WD 03/049681 PCT] US02/38559 alkyl, GO NHSQR-CL-4. al kyl , NR2SO2RS,

S(0) pR5, and mMetiR)lamdrme ey L ) Rheaychy occ¥Tence, is sel ected from H, CF3,
Cl_64 Ik |, b C3-6
y 3}}?%15“ tr@g%&g; %ﬁ}’éﬂﬁ Sthb%ﬁéﬁr%ﬁﬁdzwzﬁﬁi@z@lﬁ 28

car bocycl e- CH wi'th 0-2 Rdb,” and menber ed heterocycle
cont ai ni ng frmmﬂmmmml,sée&mﬁmme@@WM| sting of N,

0, and S, imidazolyl, 2-(methylaminomethyl)-1l-imidazolyl, 2-(N-

(cyclopropylmethyl)aminomethyl)phenyl, 2-(N-
(cyclobutyl)aminomethyl)phenyl, 2-(N-

15 (cyclopentyl) aminomethyl)phenyl, 2-(N-(4-
hydroxypiperidinyl)methyl)phenyl, and 2-(N-(3-
hydroxypyrrolidinyl)methyl)phenyl; and,

alternatively, B! is selected from the group: 2-(N-Pg-N-

20 methylaminomethyl)phenyl, 2-(N-Pg-N-methylaminomethyl) -
1-imidazolyl, 2-(N-Pg-N-
(cyclopropylmethyl)aminomethyl)phenyl, 2-(N-Pg-N-
(cyclobutyl)aminomethyl)phenyl, and 2- (N-Pg-N-
(cyclopentyl)aminomethyl)phenyl.

25
4. A process according to Claim 1, wherein in reaction
(a), the compound of formula I is contacted with the
compound of formula II followed by the addition of the base.
30
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substituted with 0-2 R4b; 10 alternatively, when R2 is attached to an am no
nitrogen, then R2 is an am ne protecting group; R2a, at each occurrence,

i s sel ectwo oBoeassH, CF3, Cl-6 al kyl, 15 benzyl, C3_6 car pomyush®38559
substituted with 0-2 R4b, and 5-6 nenbered heterocycle containing from1-4
het eroat ons sel ected fromthe group consi sLi nlg ff l\% 0,, apnd S, substituted
with 0-2 Rib: 20 25 REPCOST RACPH SERUr FRnce? st seVBEF 8o f HonfeRatier 4

al koxy, Gy 6 ahkylonBsnzy! of Bofu s LECYS! Costhstil U een Wt Pafe?2 RAb, and
5-6 nmenbered heterocycle containing from1l-4 heteroatons selected fromthe
group conSeklowed oby N;he, adandi @y shibshéet combowndhod- forRblaRRE; at each
occurrence, is selected fromCF3, OH Cl-4 alkoxy, Cl1 6 alkyl, benzyl,
C3_6 carbocycle substituted wth 0-2 R4b, and 5-6 nenbered heterocycle
contakning from 1-4 heteroatons selected.fromthe group consisting 30 of
N, O, and S, substituted with 0-2 R4b; 124 WD 03/ 049681 PCT/ US02/ 38559

al ternatively, 6 R2 Bt FOass t dgeeheingi £ €haimt bm voehRighthenkgsar én
attached, i f 6 ered. , partially saturated
or unsat urr%?&eﬁgi%gng&) sﬁ%g%l%%?ig%dvft 0- 2€g%%§g%g£@%ﬁtgéi ning fromo0-1 5
addi t i onadli heder osy bashgbderhed dndnMNthetigybmprrhohsnsting of N, 0, and S;
R3, at each occurrence, is selected fromH CH3, CH2CH3, CH2CH2CH3, CH
(CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, 10 CH (CH3) CH2CH3, CH (CH3) 3, and
phenyly ; R3a, at each occurrence, is selected fromH CH3, CH2CH3,

7. A process for preparing a compound of formula IV:

———-

the process comprising:
15 (b) contacting a compound of formula III with an acid

to form a compound of formula IV;

wherein:

20 ring D is selected from 4-chlorophenyl, 4-methoxyphenyl, 2-
cyanophenyl, 2-(aminomethyl)phenyl, 2- (PgNHCH;)phenyl,
3-cyanophenyl, 3-(aminomethyl)phenyl, 3-(PgNHCH;)phenyl,
3-cyano-4-fluorophenyl, (3-amino)benz[d]isoxazol-6-yl,
and (3-PgNH)benz[d]isoxazol-6-vy1;

25

Pg is an amine protecting group;
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CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 CH (CH3) CH2CH3 , CH
(CH3) 3, and phenyl ; 15 R3b, at each occurrence, is selected fromH, CHS,
CH2CH3, wbasmesB, CH (CH3) 2, CH2CH2CH2CH3, CH2CH ( CH3) PE2T/USHR/$855B)
CH2CH3, CH (CH3) 3, and phenyl ; 20 R3c, at each occurrence, is selected

from CH3, CH2CH3,, CH2CH2CH3, CH (CH3) 2, CHZCHZCHZCI‘B CH2CH (CH3) 2, CH
(CH3) CHASHZnd &) persredectsdd tam ﬂ)l 5 'alcY(?&@Pr&,Pé’Jf'r ence, is

sel ected from4H CH CH2CH2CH3,
CH (CH3) 2 | %@%&%ﬁéﬁ%g%ﬁ %bld@{?’ B L abs, CH (CH3) 3 ,

-CN,  N02, (CH®mNRBR3a, (CH2)rC(0)R3, (CHZ)rC(O)ORBc NR3C(O) R3a, C (0)
NR3R3a, NR3C (O NR3R3a, C (=NR3) NR3R3a, NR3C (=NR3) NR3R3a, SC2NR3R3a,
NR3SO2NR3R3a, NR3S02-C1-4 30 al kyl, NR3S02CF3, NR3S02- phenyl, S (O pCF3, S

(0) p- 61- 41 @ kyd & 1 =Dy p- eV ki s %n@—@CE%}rﬂo@E%d k&%g*@o@fdl@c%@l of:
PCT/ USO02/ 38559 R5, at each occurrence, is selected fromCF3, Cl1_6 alkyl,

phenyl substi teRIEIOR] 2BOWS 2 1R6, aaﬁdobénQyﬁt§m55t| tuted with 0-2 R6; 5 R,
at each occurrence, is selected fromH OH (CH)rOR2, halo, CH3, CH2CH3,
CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 , CH (CH3) CHCH3 , CH

(CH3) 3 RN N@21d@dY AR, e GHOH 08,( 0rH H ﬁ%@@) R&b,cINR2C (0)
NR2R2a, C(=NH) NH2, NHC( NH)NH2 SOZNRZ a, NR2 R2R2a, and 10
NR2SQ2C1_4 al K, BB, a{CIéaOJZH;gEN,ur@lﬁncé:Hg@weCEQOéHg,fr@@rm@';[_o,,l and 2;
r, at each occurrence, is selected fromO, 1, 2, and 3; at each

occuffence, i SCHxIQadtad CQaRERCHL, SH2GPrfEpCHy., ﬁfﬁzﬁ@@esssé@égﬁdr ng to
Gaim7, wherel 20 cm,, $(0),CH;, CHyS(0),CHy, C(O)NHy, CH,C(O)NH,

SO,NH,, CHySOoNH,, pyridin-2-yl, pyridin-3-yl, pyridin-
4-yl, pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide,
pyridin-4-yl-N-oxide, imidazol-1-yl, CHp-imidazol-1-y1,

15 1,2,3,4-tetrazol-1-yl1, 1,2,3,4~tetrazol-5-yl, CHjp-
1,2,3,4-tetrazol-1-yl, and CH,-1,2,3,4-tetrazol-5-yl,
provided that R12 forms other than an N-halo, N-N, N-S,
N-O, or N-CN bond;

20 A is selected from phenyl substituted with 0-1 R?, pyridyl
substituted with 0-1 R*, and pyrimidyl substituted with
0-1 R4;

B is selected from Bl, Ccl, Br, I, OMs, OTs, OSOyPh, CH3Br,
25 CH,0H, and CHO;

alternatively, A-B 1s hydrogen;

B! is Y or X-Y;
30
X is selected from Ci_4 alkylene, -CR2(CHR2R2b) (CH2)t-

-C(0)-, -CR2(OR2)-, -CR2(SR2)-, -C(O)CR2R2a-,
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Rla is selected from CF3, CO2CH3, CH2CO2CH3, CO2CH2CH3, S(O) 2CH3,

CH2S(0) 2CH3, C(O NH2, CH2C(O) NH2, SO2NH2, CH2S2NH2, pyridin-2-yl,

pyri di n- 3woloz/opesi di n-4-yl, pyridin-2-yl-Noxide, pyridi ®C3AB02/3$56%i de,
pyridin-4 25 yl-Noxide, imdazol-1-yl, CH2-imdazol-I-yl, 1,2,3,4-
tetrazol-1-yl, 1,2,3,4-tetrazol -5-yl, CH2-1,223,4- tetrazol-1-yl, and
CH2- 1, 2, 3, 4- t et EBIRAZBLG) ,, 15 BVicted -2 (FACREBF or nsCRIBES (Man-an N- hal o,
NN NS NO or NCNbond;, 30 126 WO 03/ 0496% PCT/ US02/ 38559 X i's

sel ected from T8 (Q) 2lRyT endVR2(Q)2- -‘@#@)(0@5 R¥°=/ .CR2R2aC (0) , -C

(0)NR2-, -NR2C (O soe ~NR2-p - NR2CR: - CROR2ANRZ: 22 0, - 0-, and
-OCR2R2a-; 5 Y_{:?%eﬁseﬁz&%ﬂzr(jm%%gﬁ??]ﬁ% fbﬁzgvm cha’r bol\(%%é% and

het er ocycl es tb@t( %ﬁzéﬁi)fgaj_t ut gghowi th R2gaiéa; _ eys RRY @Yz _cycl opentyl,
cycl ohexyl, phenyP, prperidi‘nyl’,” piperazinyl, pyridyl, pyrinmdyl, furanyl,

mor pha i nyl , theppReENH2C (@y-,0lNR2canoel,i dioaylo) NR3-oxaxePgl o) Nréxazol yl ,
i soxazol inyl, thiazolyl, isothiazolyl, pyrazolyl, im.dazolyl, oxadiazolyl,
t hi adi azol yl , tNRézoIyN3ZQB%B%?roxa@FéBB?NR%—r 10 2, CRARLACaz e,
1,2,5-oxadiazol¥§ zR2’L<13.,4-oxadiazolyl, 1, 2, 3-thiadi azolyl, 15

1, 2, 4-t hi adi azo B, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl,
benzofuranyl, benzothiofuranyl, indolyl, benzimdazolyl, benzoxazolyl,
benzt hi az8l §#, sphaaEefyEropenzi soxazol yl, 20 benzi sot hi azol yl, and

i Soi zolyl; 25 R4, _at each occurr [ S : ted, 4 0 , OR2, CH20R2,
F i Br é?'%,araﬁfé—@,e Me@% %q‘; G B cHs,
5-10 membered heterocycle containing from 1-4

heteroatoms selected from the group consisting of N, 0, and

S, substituted with 0-2 R42;

15 R4, at each occurrence, is selected from H, (CHy) OR2, F, C1,
Br, I, CHs, CH;CHi;, CH;CH,CHz, CH(CH;),;, CHyCH>CH,CHj;,
CH,CH(CH3),, CH(CHs)CH;CH;, CH(CH3)3, -CN, NO3,

(CHy) [NR2R22, (CHjy)C(0O)R2¢, NR2C(0)R2P, C(0)NR2ZR22,
NR2C (0)NR2R22a, C (=NR2)NR2R22, C(=NS(0)R°)NR2R22,

20 NHC (=NR2)NR2R228, C(0)NHC (=NR2)NR2R22, SO;NR2R22,
NR2S0,NR2R22, NR2S02-Cj-4 alkyl, NR2SO3R>, S(O)pR®, and

(CF2) (CF3;

R4a, at each occurrence, is selected from H, =0, CHO,
25 (CH3)OR2, (CHp)p-F, (CHy)y-Br, (CHp),-Cl, Cl, Br, F, I,
CH3, CH,CHz, CH,CH,CH;, CH(CHs);, CH;CH,CH,CH;, CHCH(CHs)2,
CH (CH;) CH,CH;, CH(CH;);, -CN, NOj, (CHjy) NR2R22,
(CH3) .C (O)R2C, NR2C(0)R2?P, C(O)NR2R22, (CHj) N=CHOR3,
C(O)NH (CHj) oNR2R22, NR2C (0)NR2R22, C(=NRZ)NRZR?2,

30 NHC (=NR2)NR2R22, S0,NR2R22, NR2SO,NR2R22, NR2S02-Ci_4
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CH2CH (CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3, -CN, NO2, NR2R2a, CH2NR2R2a, C
(0) R2c, CH2C (0) R2c, NR2C (O R2b, C (0) NR2R2a, SO02NR2R2a, S(0)pR5, and
CF3; R4a,weatospawbl occurrence, is selected fromH =0, CHOPCORBZ02/3835POR2, C
| , Br, F, 1, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2, 30 CH2CH2CH2CH3, CH2CH
(CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3, -CN, NO2, NR2R2a, CH2NR2R2a, C (0)
R2C,  CH2C (0) &Ryl NRRCO]WHSE2HG1 -4C aldyNRe NRE SOSB2NFE R bpRS ()4 pR5, and
CF3; 127 WD 03/049681 PCT/ US02/ 38559 R2, at each occurrence, is selected
fromH, CF3, CHF2lg¥ai3, CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CH3)
2, CH (CH3) CHzCH3 , CH (CH3) 3 , benzyl,. C3-6 carbocycle 5 substituted
with 0-2 R4b, a C3-6 carbocycl e-CH2- substituted with 0-2 R4b, and 5-6
menber ed R2f esocysdle sostaranag, f itonsdidchefefvanolis 6B} ecCed frldmit he
group consisting of N, 0, and S, substituted with 0-2 R4b; 10

al terMat i vel y, bahenl R2Ch s¢ atarteinst o subsiritiged twidgerl -2 RAY. R2 G3s6an

am ne protecting group; R2a, at each occurrence, is_selected fromH, CF3,
CH3, CH2CH3, @Q@E@é?‘@ﬁzfﬂlj’sélfiu@édl&@lz%,R%—QGW%C%—B% 2, 15 CH
(CH3) CHzCH3 )3 nzyl, 26 (o] e,_gu [ ith 0-2
R4b, and 5-6 n@%%%%%%ghEFEF5§§XFée SgﬁFgﬁﬁ?ﬁg ?%gﬁl}-ﬁ ﬁ%%ggggﬁgﬁglselected
from the groupsetesseat frgmothd, g@oudndofisisubati bit ¥d @i, t And- 3,R4b; 20
R2b, at each occurrence, is selected fromCF3, Cl_4 al koxy, CH3, CH2CH3,
CH2CH2CH3, CH ¢WhBFiRutef@irBHICRR*BH2CH (CH3) 2,  CH( CH3) CH2CH3,

CH( 3, benzyl, C3-6 carbocycle substituted with 0-2 R4b, and 5-6
menbered heterocycle containing from1-4 heteroatons selected fromthe
group 25 gdBeiAktNgedi, Nwhen RAdiS, astdshed utedami ahife 2nRabog®RC, theneach

occurrence, is_selected fromCF3, CH, Cil-4
R® 1s an amline pro”cectlng group;

R22, at each occurrence, is selected from H, CF3, Ci-¢ alkyl,
15 benzyl, Ciz_g carbocycle substituted with 0-2 R4P, and

5-6 membered heterocycle containing from 1-4

heteroatoms selected from the group consisting of N, O,

and S, substituted with 0-2 R4P;

20 R2b, at each occurrence, is selected from CF3, Ci-4 alkoxy,
C1-g alkyl, benzyl, C3-¢ carbocycle substituted with 0-2
R4P, and 5-6 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O,

and S, substituted with 0-2 R4b;

25
R2¢, at each occurrence, is selected from CF3, OH, Ci-4
alkoxy, Ci1-g alkyl, benzyl, Ci3_g carbocycle substituted
with 0-2 R%P, and 5-6 membered heterocycle containing
from 1-4 heteroatoms selected from the group consisting
30 of N, O, and S, substituted with 0-2 R4b;
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al koxy, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 ,
CH (CH3) CHzCH3 , CH (CH3) 3, benzyl, C3-6 30 carbocycle substituted with
0- 2 R4b, wod3b4®snenbered heterocycl e containing from 1- 2ChatSer/a885D s

sel ected 128 WO 03/049681 PCT/ US02/ 38559 fromthe group consisting of N, O,
and S, substituted with 0-2 Rob; alternatively, R2 and R2a, together wth
t he at omdltesmathiveley Rt evad {RiEhe dogethisine ity fthemedom do @hmsiber ed

sat ur at ed, partlall sat ur at.ed. or saturate r|n subs itute th 0-2
Rab and cont ai Tt #%n?’%tafh%%'dlcf? HES he he‘i’e’gI se?e%t e%m]?%ogrr\?t he group

consi sting of é\ét@ra@éw, SadOi RAby @ét@mte@wﬁruﬁ@@euraseaefmged from H,
=0, OR3, CH2OR3, F, C 1 °, Br, |, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2,

CH2CH2 CH2CHS, ﬁm@ﬁ-‘(@@ @lthCﬂH' a@éQ@HBltaJGH SIZI-@f)ORB 0-1CN, No2,

(0 3 a, C (GBI Rrphre: 0%%?%§cé%% R T

CF3: R5, at ea@éhggguim@rwg N) sosedegted from CF3, CI—|3 CH2CH3, CH2CH2CH3,
CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 , 20 CH(CH3) CH2CH3, CH( CH3) 3,
phenyl substituted with 0-2 R6, and benzyl substituted with O- R6 R6, at

Goa.  dhou drbcfépzlsya%iz%?%&ﬁ%?é&f{qﬁz% G ()
CH2CH3 , CH (Céisz)c:}fécm,@ii(cr&m" NRAR2AH,CHZ NRIR ((B150Q) R2b, CH2C (O

R2b, NR2C( C (0) NR2R2a, SO02NR2R2a, _NR2SO2NR2R2a, and NR2S02C1- 4
al kylL0 and, 3@%(é%1)cé%€ﬁ3oc%F(F%ﬁée and pBFB¥ted fromo0, 1, and 2. 129

R32, at each occurrence, is selected from H, CHjz, CH,CHs,
CH,CH,CH;, CH(CHs),, CH,CH,CH,CH3, CHCH(CHj)g,
CH (CH;3) CH,CH3, CH(CHi);, and phenyl;
15
R3P, at each occurrence, is selected from H, CH;, CH,CHj;,
CH,CH;CH;, CH(CHj3),, CHCH,CH,CH3, CHRCH(CHs)z,
CH (CH;3) CH,CH3, CH(CHs);, and phenyl;

20 R3¢, at each occurrence, is selected from CH;, CHCHs,
CH,CH,CH;, CH(CHs),, CH,CH,CH,CH;, CH,CH(CHs)2,
CH (CH3) CH,CH3, CH(CH3)i3, and phenyl;

R4P, at each occurrence, is selected from H, =0, (CHz) OR3,
25 F, Cl, Br, I, CHs;, CH,CH3, CH,CH,CH;, CH(CHs)2,
CH,CH,CH,CH;, CH,CH(CH;),, CH(CH;3)CH,CH;, CH(CH;);, -CN,
NOy, (CHp) NR3R3a, (CHp),C(0)R3, (CH3z)C(0)OR3C,
NR3C (0)R32, C(O)NR3R32, NR3C(0)NR3R32, C(=NR3)NR3R3a,
NR3C (=NR3)NR3R32, S0,NR3R32, NR3SO;NR3R32, NR3S02-Ci-g
30 alkyl, NR3SO,CF3, NR3SOz-phenyl, S(0)pCF3, S(0)p-Ci-4
alkyl, S(O)p-phenyl, and (CF2) CF3;
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WO 03/ 049681 PCT/ US02/ 38559 the process conprising: (b) contacting a
conpound of forrmula Il with an acid to forma conpound of formula IV; 5
wher ei n rwog3ide81 sel ect ed from 4-chl orophenyl, 4- et hoxyplo&rs?/38859
cyanophenyl, 2-(am nomet hyl)phenyl, 2-(PgNHCH2) phenyl, 3-cyanophenyl,

3- (am nonet hyl ) phenyl , 3- ( PgNHCH2) phenyl, 10 3-cyano-4-fl uorophenyl,

( 3- ani no)benzt]dsdx axatuteghce, ans $SLRgN) bEnahdfFsoxarzal @8kyll;, Pg is an
am ne protecting group; 15 Rl and R2 are selected fromCl_6 al [(g/l,

cycl opropyl, ®yedvbusybstiyetederiiyh, 0cycRdhexyd, bpnany| substitueadyl ;
alternatively, l\{%ll?a%s a2 3-8 nenbered ring consisting of: 20 carbon
atons, N, and ®:1"0°% olﬁrs“, Rla is selected fromH CH3, CH2CH31 CH2CH2CH3,
CH2F, CH2C1, Br, CH2Br, -CN, CH2CN, CF3, CH2CF3, CH20CH3, CO2CH3,
CH2CO2CH3, CO2CH2CH31 CH2CO2CH2CH3, CH2SCH3, S(0)CH3, 25 CH2S(0) CH3,

S( 0) 26H3, RTH2S{ @RBHR cTLOYere, CGHRGiS)eped BOPNHE, O SCPREP;OR?,
pyridin-2-yl, idin-3-yl yridin-_4-yl, ridi n-2-yl- . de,
pyridin-3-yl - I\ﬁ) deSHs 'pﬁ}izgi%ﬁl 4(-:%;1?(;}?@%’%? dgl,%%f: )cFazé}%EH%}I:I%)S 31

CH2-i m dazol - lcyon (k43,3 éuiéh lcH, - ybu (du2) 3, N, etngazol -5-yl, CH2 30
1,2,3,4-tet razoIJ-GI -(yI ,33§1nd C}-lzaﬁ'g% 131-tet r(az%)I:‘?S-yl , O%r ovi ded that Rla
forms other thearuanNeAREED, (NHN) AS) R2N- QRZar(OVRER, boRAC (G BNE¥R43/ 049681

PCT/ US02/ 38559 9. A process according to Caim8, wherein: NRIR2 is
sel ected from Gbe)SRDNE RO, NI ¢ F168 | Wi Do, SQeNR?RIPpeNRASADNRER23, and

10 NR2803C1-4 alkyl;
p, at each occurrence, is selected from 0, 1, and 2;

r, at each occurrence, is selected from 0, 1, 2, and 3; and
15

t, at each occurrence, is selected from 0, 1, 2, and 3.

8. A process according to Claim 7, wherein:

20
Rla is selected from CF3, CO3CH;3, CHpCO2CH3z, CO2CH,CHj3,

S(0),CH3, CH,S(0),CH;, C(O)NH,, CH,C(O)NHy, SO,NH,,
CH,SO,NH,, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide, pyridin-4-

25 yl-N-oxide, imidazol-1-yl, CHy-imidazol-1-yl, 1,2,3,4-
tetrazol-1-y1, 1,2,3,4-tetrazol-5-yl, CHy-1,2,3,4-
tetrazol-1-yl, and CH,-1,2,3,4-tetrazol-5-yl, provided
that R12 forms other than an N-halo, N-N, N-S, N-O, or

N-CN bond;
30
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Rla is selected fromCF3, S(0)2CH3, and C(O)NH2; A is selected fromthe
group: phenyl, 2-pyridyl, 3-pyridyl, 2-pyrimdyl, 2-d -phenyl,

3-d - pheryb,0384968phenyl , 3-F 10 phenyl, 2-nmethyl phenyl, 2Pamiusopssssyl, and
2- nmet hoxyphenyl; Bl is selected fromthe group: 2-(am nosul fonyl)phenyl,
2- (et hyl am nosul f onyl ) phenyl, 1-pyrrolidinocarbonyl, 2 152

(et hyl sUkfbaysebaehef, TRonNCN-4 dildetigacani 1ot hy | PHIBRZR23=¢ N-

met hyl am nonet hyl henyl, 2-(N-ethyl-N-__nmethyl am ngmnet hyl ) ph |, 2-(N
pyrro|idiny|ner§§%3%%% |g'ilﬁﬁﬁﬁﬁrerﬁW38596ry|7N§92@ ﬁé?%53%$¥Vhidazo|y|,
2- (di met hyl ami n - 1- A mi_ byl. 2 t inomet hyl ) - 1-i m dazol yl ,
2- (N (cyclopro%%%%%%ﬁ%lYa%’noggﬁﬁyl phe%é?? gg%ﬁfz !

(cicl obutyl)am nonet hyl ) phenyl, 2-(N (cycl opentyl) am nonet hyl) phenyl,

2-(N-(4 25 hydro i peri_di nyl)nethyl)phenyl, and 2- (N-(3-,

hyéro ypy¥rb¥iE?ﬁ%g#gﬁe%ﬁ§w¥oéﬁeﬂ???ggng?¥gPWéPHaFﬁ5gP§§Céici?ngelected
fromthe groupy _2- i g henyt., o_ a.

2| (N Po- N et FOP SeE Rsherhe) Ty E] RARELEXLE RGP0 R12;

(cycl opropyl net hyl ) apthopebhyl) phgaybpeftyM, Pgyhdlohexyl, phenyl,

| obut yi ) ani t hyl ) phenyl , and 2- (N-Pg- .
(ycl opent yl ) aRtHSRLERGY Lo nBxpr: 2356500 BYF oisbe1 PHEHREEY 35458770 A
process accor dih8gphe1Chailm ¥nivpRERLD, t Borasigl,i pykeactvenylb) is sel ected

from trifluoroacetic acid, 5 sulfuric acid_ nitric acid, and hydrochloric
aci d1011. A presessluEicoiaPKgzedyll aifrFazedipyilsi f§lag@byéeti ng a conpound

of jormalV 12.the.tehlo BY 40016201 1ARREB2Y 12" 8xRRIHALTRY, when
applicable, inTany order-
thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl,

15 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl,
benzothiofuranyl, indolyl, benzimidazolyl,

benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl,

20 benzisothiazolyl, and isoindazolyl;

R4, at each occurrence, is selected from H, OR2, CHy0R2, F,
cl, Br, I, CHs;, CH,CHs, CHyCH,CHz, CH(CHj3);, CHyCH,CH,CHj;,
CH,CH(CHs),, CH(CH;)CH,CHs;, CH(CHsz)s, -CN, NOy, NR2R2a,

25 CHoNR2R22, C(0)R2C, CH,C(0)R2¢, NR2C(O)R2P, C(O)NRZR22,

SOoNRZR22, S(0)pR5, and CF3;

R4a, at each occurrence, is selected from H, =0, CHO, ORZ,
CH20R2, cl, Br, F, I, CHi, CH,CHz, CH;CH,CH;, CH(CHj),,

30 CH,CH,CH,CH3, CH,CH(CHs),, CH{(CH3)CH,CH;s, CH(CHs3)3, -CN,
NO,, NR2R2a, CH;NR2R22, C(0)R2¢, CH,C(0)R2¢, NR2C(O)R2b,

C(O)NR2R2a, SO3NR2R22, S(0)pR®, and CF3;
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(cl) when ring Dis a 3-cyano-4-fluorophenyl group, converting ring Dto
3- PgNH benz[ d] i soxazol - 6-yl or 3-am no- benz[d]isoxazol-6-yl; (c2) when
ring D isweuwbssdesut ed by a 2-cyano or 3-cyano 15 group, @OmXES02/383§9 t he
cyano group to PgNH or NH2; (c3) when B is other than B', converting it to
B'; (c4) when Pg is present, renoving the Pg group; (c5) when A-Bis

hydr ogen, attaching a non-hydrogen A-B group to the

4, 5-di hydro- pyrazol o[ 3, 4-c ri d-2-one.ring; cb) en a i )
convertinﬁgitg?oe%ﬁha 'ﬁ%ﬂ%%%@?' b?oﬁ%}e%ﬁ%§ %%9* gheﬁp%a'gﬁTsc%Egﬁgzr
©02- al kyl, Con&ﬁgcﬁbﬁz Lt chi@en( { Ocben, @iy, fupf@eesy according to Caim
7, conprising su jecffng a conpouné of formila [V to the fol |l ow ng
reactions that CHf €HpetH Ot redCHWAER applangat e C3i-pn aayPeFdete (c3) when Bis

ot her than Bconverting it to B 30 %Eé) when P% is present, renoving the Pg
group;> (c6) wheHbRBAtREe@HOLtBoAVEr Ring #tC16¢ SATERCHGMEC YR~ group. 131 WO

03/ 049681 PCT/ US02/ 38559 _13. rqQc accor di to Jaim7. co { sing
subj ecting a cBHBBRAEUEFIs B IQ_?Vg?%’t%%gf%T?gﬂfﬁéﬁr?%g%??%%%gyé% are
performed, whepoaphkh¢all €romnianynetdebatdmeC3rlvheadBricemother grbap
Bconverting it to B'; c4) when Pg is present, renoving the Pg group; and,
(c7) when Rla ten€02Hing 602Nal Ryl andofvesubsgituted wethoPnR2R*%0 14. A
process according to Claim?7, conprising subjecting a conmpound of formula
IV to the followng reactions that are performed, when applicable, in any
orderi{p alternatively, when R® is attached to an amino nitrogen, then

R’ is an amine protecting group;

R22, at each occurrence, is selected from H, CF3, CHs, CHCHj,
CH,CH,CH;, CH(CHs),, CH,CH;CH,CH;, CHCH(CHa3)2,
15 CH (CH;3) CH,CHz, CH(CH;)3, benzyl, Ci_g carbocycle
substituted with 0-2 R2P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S, substituted with 0-2 R4b;

20 R2b, at each occurrence, is selected from CF3, Ci1-4 alkoxy,
CH;, CH,CHi;, CH,CH,CH;, CH(CHs)a, CHyCHxCHCHz, CHCH (CH3) 2,
CH(CH3) CH,CH3, CH(CHs3)3, benzyl, Ci3.g carbocycle
substituted with 0-2 R4P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms selected from the group

25 consisting of N, O, and S, substituted with 0-2 R4P;

R2¢, at each occurrence, is selected from CF3, OH, Ci-4
alkoxy, CH;, CH;CH;, CH;CH;CHz, CH (CH3),, CH,CH,CH,CHj3,
CH,CH (CH3) 2, CH (CH3 y CH,CH3, CH (CH3) 3, benzyl ’ C3_6

30 carbocycle substituted with 0-2 R4P, and 5-6 membered

heterocycle containing from 1-4 heteroatoms selected
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(c6) when R4a is CHO converting it to an am nonmethyl 15 group. 15. A
process according to Claim7, conprising subjecting a conpound of fornula
IV to thewbaBlessng 20 reactions that are perfornmed, whenPeppiSowaisse, in
any order: (c7) when Rla is C02H or CO02-al kyl, converting it to C(0)NH2.
25 16. A conpound of forrmula Il11: Rl Il wherein: rirég Dis selected from
4- chl or opheny| franpshRogypHBNFPRS2St3090 PEnSph&ny PRD S afubsitetfiShhenyl |
2- ( PgNHCH2) phen %ﬁ 132 g@opsl 049681 PCT/ US02/ 38559 3- cyanophenyl ,

3- (am nonet hyl Y% gnyl ,  3- (PgNHCH2) phenyl , 3-cyano-4-fl uorophenyl,

(3-am no) benz[ d] i soxazol -6-yl, and (3-PgNH) benz[d]isoxazol-6-yl; 5 Pg is
an am ne protecting group:,2 Rl and R2 are selected from Cl_6 al kﬁ/l_,

cycl opr opglteropclivbdyyl RécontloBéht yiogeteebHekyh  thaealrm badwhbeRzyl ; 10
alternatively, NRL .S - [ i Stian fz at ons,
N and 01 0" AFBRE: REa S IShr ey S0 TFLER 10 GHAT BOOM. OTIEOE. ORF
CH2Cl1l, 15 Br, s&€didBatedCNpatid2@l1yCE3tuCH2EE3 o0 rCi2xeaH 3 r aCE@CHI noCH2 CO2 CHS,
CO2CH2CH3, CH2CO2CH2CH3, CH2SCH3, S QJCHS CH2S (Q) CH3 , S §0) 2CH3
CH2S (O 2CH3 substéyrummg wichp 0c2( &F°Nepd, cosep PRI CcEp St R,
pyridin-2-yl, Lk di: n= 3~y Ldin-. 4-yl., ridin- - | de,
pyridin-3-yl - M%‘?Fg%?n%& E‘FF%"%%’?‘% %ﬁ‘-ic?xit%é qilnq‘aldg:;dﬁ #ﬁﬁ

CH2-i m dazol - 1ephsistidg3of- Net Oazelndlsyl , 1, 2,3,4-tetrazol -5-yl, CH2-

10
R4b, at each occurrence, is selected from H, =0, OR3, CH0R3,
F, Cl, Br, I, CHs, CHyCH;, CHCH,CH;, CH(CHz)g,
CH,CH,CH,CH;, CHoCH(CHs), CH(CH;)CH,CHs, CH(CHiz)i3, -CN,
NO;, NR3R32, CH,NR3R32, C(0)R3, CHaC(O)R3, C(O)OR3C,
15 CH,C (0)OR3¢, NR3C(O)R32, C(O)NR3R32, SO,NR3R32, S(0)p-Ci-4
alkyl, S(O)p-phenyl, and CF3;
R5, at each occurrence, is selected from CF3, CHs;, CHyCHs,
CH,CH,CH3, CH(CHs)s, CH,CH,CH,CH;, CH,CH(CHz3)2,
20 CH(CH;3) CH,CH3;, CH(CH;);, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 RS;
R6, at each occurrence, is selected from H, OH, OR2, CH,0RZ2,
F, Cl, Br, I, CHi, CHyCH;, CHRCH,;CH;, CH(CHs)2,
25 CH,CH,CH,CH;3, CH,CH(CH3),, CH(CH3)CH,CH3, CH(CHs)3, -CN,

NO,, NR2R2a, CHyNR2R22, C(0)R2P, CHoC(O)R2P, NR2C(O)R2Db,
NR2C (O)NR2R22, SO;NR2R22, NR2S0,NR2R22, and NR2S02C1-g

alkyl; and,

30 p, at each occurrence, is selected from 0, 1, and 2.
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1,2,3,4-tetrazol-i-yl, and CH2-1, 2, 3,4-tetrazol -5-yl, provided that Rla
forms other than an N-halo, NNN, NS, NO, or NNCN bond; 25 Ais selected
from pherybD osiolgsBi tuted with 0-1 R4, pyridyl substitutedPairtusossssR4, and
pyrimdyl substituted with 0-1 R4; 30 Bis selected fromB1, d, Br, I,
Ovs, Ols, OS2Ph, CH2Br, CH2COH, and CHG, 133 WO 03/ 049681 al ternativel Y,
A-Bis hy'ah%gréﬁ%%qagompﬁ%sxwf PCT/ US02/ 38559 5 X is selected from Cl-4

al kyl ene, - 1:@ﬁ§%§%§écfg§8)£ % pghﬁg)?f foEBaléCB%& W1E% 2 0%%53) - -C

(0) CR2R2 a_ ,

- S(0) 2NR2Eo £0ER S¢ 0y @mpouiR26f OF 3ORAR2aLY ; - CR2R2aS (0) 2NR2-, -NR2S (0)
2NR2-, -C (0) NR2-, -NR2C (0) -, 10 -C (0)NR2CR2R2a-, -NR2C (0) CRZ2R2a-,
-CR2ZR2aC (0O)NR2-, -CR2R2aNR2C (O -, -NR2C (0) 0-, -OC (O NR2-, -NR2C (0)
NR2-, 5 - NRRereiNR2CR2R2a-, - CR2ZR2aNR2-, 0, -CR2R2a0-, and -OCR2R2a-; 15 Y
is selected from C3-10 carbocycle substituted with 0-2 Rda, and 5-10
menber ed heterocycle containing from1-4 heteroatons selected fromthe

f 5 R4,
010D SOOF A0 LMo AL BB LE BotBigngl % .
CH2CH3, CH2CH2€i3m0§hbﬁﬁlB)22(aﬁiﬁﬁh@fhgitﬁheﬁMZCHZ€¢H§NH2Hé)ﬁﬁéiﬁlﬂ)

CH2CH3 , CH (CH3) 3 CN, . NO2 2 NR2 R2 CH2 NR2C (O
R2b, C (O Ng2#25yanophenyl —(gﬁﬁkgméthyl)gheg ) P&NLCngphenyl( )

10 3-cyano-4-fluorophenyl, (3-amino)benz[d]lisoxazol-6-yl1,
and (3-PgNH)benz[d]isoxazol-6-v1;

Pg is an amine protecting group;

15 R! and R? are selected from C;.s alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and
benzvyl;

alternatively, NR'R? is a 3-8 membered ring consisting of:

20 carbon atoms, N, and 0-1 O atoms;

R1a is selected from H, CH;, CH,CHz, CH,CH,CH3, CH,F, CH,CL,
Br, CH,Br, -CN, CH,CN, CF3, CH,CF3, CH,0OCH;, CO2CHj,
CH,CO,CH;, CO,CH,CH;, CH,CO2CH,CH5, CH,SCH;, S(O)CHs,

25 CH,S (0)CH;, S(0),CH;, CH,S(0),CHs, C(O)NH,, CH,C(0)NHj,
SO,NH,, CH;SO,;NH,, pyridin-2-yl, pyridin-3-yl, pyridin-
4-y1l, pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide,
pyridin-4-yl-N-oxide, imidazol-1-yl, CHp-imidazol-1-yl1,
1,2,3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, CHy-

30 1,2,3,4-tetrazol-1-yl, and CH,-1,2,3,4-tetrazol-5-yl1,
provided that R12 forms other than an N-halo, N-N, N-S,
N-0O, or N-CN bond;
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NRR2C (O NR2 R a, C(=NR2) NR2 R2 a, C (=NS (0) 2R5) NRZR2a, NHC (=NR2)
NR2R2a, C (0) NHC (=NR2) NR2R2a, S02NR2R2a, NR2S2NR2R2a, NR2S02-Cl-4

al kyl , NREE@RB®6SS(O) pR5, and (CF2)rCF3; 30 Rd4a, at each @CTAISOBEBES69 i S
selected fromH =0, CHO (CH)rOR2, (CH2)r-F, (CH2)r-Br, (CH)r-d, d,
Br, F, I, 134 WO 03/049681 5 PCT/ US02/ 38559 CH3, CH2CH3, CH2CH2CH3, CH
(CH3) 2, CH2CH2cH2&HBrocmgeHaccasfipg teHClend) ScHydRyeiey (cH3) 3, -CON,
NO2, (CH2) rNR2R2a, (CH2) rC (0) R2c, NR2C (0) R2b, C(O NR2R2a, (CH2)
rN=CHOR3, C (0) NH(CH2) 2NR2R2a, NR2C (0) NR2R2a, C (=NR2) NR2R2a,

NHC( =NR2) NR2E®d,s SRANRARRA, £ R SO2NRRE o NRASK Cildinal kyhd C

(O NHS02- C1-4 al kyl , NR2RSO2R5, S (0)pR5, and (CF2)rCF3; R2, at each
occurrence, isPiBPELHET FromH, CF3, CL 6 alkyl, 10 benzyl, C3_6
carboaycle substituted with 0-2 Rob, a C3-6 carbocycl e-CH2- substituted
with 0-2 R4b, and 5-6 nenbered heterocycle containing from 1-4 heteroatons
sel ect ed RE®nisheeheoupdcbnsnsCing STON,CHy, @l & (0)dUbstituted with 0-2
R4b; 15 alternatively, when R2 is attached to an am no nitrogen, then R2
is an ami ne protecting group; R2a, at each occurrence, is selected fromH,

CF3, Cl_6,alkyl e : OCYGh & 1S UBSTHLUIRA Wt -13,34b, and
5-6 mnbe%elgiéhgteéségﬁg gz:ék)nntt%ﬁi@%%%??o%lp} ‘het tgr%gtorré seJIbg%tle fromthe
group consistiagpetiNid@l, ardlSpheumlydt,i BuE@dplienyl0- 2 -RHphe2’ 130 3atF-each
occurfgnce, 'Sp%%£§iﬁe —%%%%& P énga742@gﬁ¥géphenyl, and 2-

methoxyphenyl;

B! ig selected from the group: 2-(aminosulfonyl)phenyl, 2-

(methylaminosulfonyl)phenyl, l-pyrrolidinocarbonyl, 2-

15 (methylsulfonyl)phenyl, 2-(N,N-
dimethylaminomethyl)phenyl, 2-(N-
methylaminomethyl)phenyl, 2-(N-ethyl-N-
methylaminomethyl)phenyl, 2-(N-
pyrrolidinylmethyl)phenyl, 1l-methyl-2-imidazolyl, 2-

20 methyl-1-imidazolyl, 2-(dimethylaminomethyl)-1-
imidazolyl, 2- (methylaminomethyl)-l-imidazolyl, 2-(N-
(cyclopropylmethyl)aminomethyl)phenyl, 2-(N-
(cyclobutyl) aminomethyl)phenyl, 2-(N-
(cyclopentyl)aminomethyl)phenyl, 2-(N-(4-

25 hydroxypiperidinyl)methyl)phenyl, and 2-(N-(3-
hydroxypyrrolidinyl)methyl)phenyl; and,

altefnatively, B! ig selected from the group: 2-(N-Pg-N-
methylaminomethyl)phenyl, 2-(N-Pg-N-methylaminomethyl) -
30 l-imidazolyl, 2-(N-Pg-N-
(cyclopropylmethyl)aminomethyl)phenyl, 2-(N-Pg-N-
(cyclobutyl)aminomethyl)phenyl, and 2- (N-Pg-N-
(cyclopentyl)aminomethyl)phenyl.
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Cl-6 al kyl, benzyl, C3_6 carbocycle substituted with 0-2 R4b, and 5-6
menber ed heterocycle containing from1-4 heteroatons selected fromthe
group comwpIBiomgspf N, O, and S, substituted with 0-2 R4IPCTRRD2/38535 WO

03/ 049681 PCT/ US02/ 38559 R2c, at each occurrence, is selected fromCF3, OH,
Cl-4 al koxy, Cl1_6 al kyl, benzyl, C3_6 carbocycle substituted wth 0-2
Rob, and 5-6 nenbered heterocycle containing from 1-4 heteroatons sel ected
fromthe group consisting 5 of N, 0, and S, substituted with 0-2 Rob;
alternatively, R2 and R2a, together with the atomto which they are
attached, conbioe tm pevoeasSaocobdimgbevedlasat U, avberepar thal byidat ur at ed
or unsaturated ring 10 substituted ﬁ:th 0-2 Rob 2nd contgrnrn fromO-1

addltlona}nhE?%?BéPBnébéePécﬁgaeFFS £hemgr ofip L ELBREPEERHG oA 0, and S:

R3, atg eag gﬁfy&rseee nh§r§§| se&ed gﬁenhczdrgbﬁro%cu%m 15 CH2CH2CH3, CH
(CH3) 2 Go&popes CH (CH3 CH2CH3 , CH (CH3) 3 , and
phenyl ; RSa at each occurrence |s seIected fronrH CH3, CHzCHS,
CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, 20 CH (CH3) CH2CH3 , CH
(CH3) 3, and phenyl ; R b, at each occurrence, is selected fromH, CH3,

CH2CH3, CH2CH2€HH3, ﬁ*bﬁ@H@kszaccGHaQHQCHBCH3alﬁHZCchﬁbiﬁSan CH ( CH3)
CH2CH3 , CH (CH3) 3 , and phenyl ; Ri c, at each occurrence, is selected
from CH3, S@Qeﬂelngcrﬂrzepmeesndcef( éﬂ@)ﬂuéa I¥HseHs bR EAS LOWIDEH (CH3) 2 , CH

e O L T b e et
(CH3) 2, CH2CH2¢HREBHR, rC€HECH (EH3) 32cyaBH-¢€E3noCHpBEBy,l GHoteH3) 3
"N converting ring D to 3-PgNH-benz[d]isoxazol-6-yl or 3-amino-
benz[d]isoxazol-6-vy1;
(c2) when ring D is substituted by a 2-cyano or 3-cyano
15 group, converting the cyano group to PgNH or NH;;
(c3) when B is other than B!, converting it to B;
(c4) when Pg is present, removing the Pg group;
(¢5) when A-B is hydrogen, attaching a non-hydrogen A-B
group to the 4,5-dihydro-pyrazolo[3,4-clpyrid-2-one ring;
20 (c6) when R* is CHO, converting it to an aminomethyl
group; and,

(c7) when R is CO.H or COz-alkyl, converting it to
C(O)NH,.

25
12. A process according to Claim 7, comprising
subjecting a compound of formula IV to the following
reactions that are performed, when applicable, in any order:
(c3) when B is other than B!, converting it to B!;
30 (c4) when Pg is present, removing the Pg group;

(c6) when R*® is CHO, converting it to an aminomethyl

group.

131



136 WD 03/049681 PCT/ US02/ 38559 NO2, (CH2) rNR3 R3 a, (CH2) rC (0) R3,
(CH2) rC (0) ORB ¢, NR3C(OR3a, C(O NR3R3a, NR3C(O NR3R3a, C(=NR3)NR3R3a,
NR3C( =NR3whiR3B8®ms1 S02NR3R3a, NR3S02NR3R3a, NR3S02-Cl-4 alPkyigsonsg3sSn2CF3,
NR3S02- phenyl, S(0)pCF3, S(0)p-Cl-4 5 al kyl, S(O) p-phenyl, and (CF2)rCF3;
R5, at each occurrence, is selected fromCF3, ClL_6 al kyl, phenyl
substituted with 0 2 R6, and benzyl substituted wth 0-2 R6; 10 R6, at

h f . CH2CHB,
oopon | ConiraafS PSS Ry e SHRGEE, ofitide A, TEID,
CH (CHB) 3ubieNtiN@Pa (COHR)UNNRRRD £ortiHR) E/Ct(CO)tl'mliolNRﬂﬁr(gO) R2b,

NR2C( O NR2R2a, .15 NH2,  NHC( =NH) NH2.  SCPN NR2 SO2NR2 R2 d
NRZg(()Z)Cl Ee%%%ﬁlonsqthét G4 PEEIRH ST e VHED £8P, %8”]1“% ‘ot 2RY © :‘??oearzn 20

r, at gach ocCUBeNeMerd B SO @¥eS flem &', leodveaRdnd; iando B, at each
occurrence, is selected fromO, 1, 2, and 3. 25 . 17. A conpound accordl ng
to Caimlil6, vw{@r‘-%é| WheRl £ §-Ssiresead f TEMORARY COECRY THRER

COoCHRCHs, - S (Q)2 S 1%%@ %P'ﬁ‘% c%oég‘k‘%l C'éﬁ%%‘é‘ﬁ%g §921§'32

CH2SO2NH2, pyri pyridin-

pyri di n- 2Cy(|O-)R\H-IQXI de, pyridin-3-yl-N-oxide, pyri d| n-4- yl-N-oxide,

i m dazol -1-yl, CH2-imdazol-Il-yl, 1,2,3,4 137 WO 03/049681 PCT/ US02/ 38559
tetrazol-1-yl, 1,2,3,4-tetrazol -5-y| , CH2-1,2,3,4- tetrazol-1-yl, and
CH2-1;@, 3, 4-tetrazol -5-yl, provided that Rla forns other than an N-halo,

NN NS NO, or NCN bond; 5
14. A process according to Claim 7, comprising

subjecting a compound of formula IV to the following
reactions that are performed, when applicable, in any order:
(c6) when R* is CHO, converting it to an aminomethyl

15 group.

15. A process according to Claim 7, comprising
subjecting a compound of formula IV to the following
20 reactions that are performed, when applicable, in any order:

(c7) when R'® is CO,H or COs;-alkyl, converting it to

C(O)NH,.
25 16. A compound of formula IITI:
Rl\ N _B
oy
R O
IIT
wherein:

ring D is selected from 4-chlorophenyl, 4-methoxyphenyl, 2-
30 cyanophenyl, 2-(aminomethyl)phenyl, 2-(PgNHCH;)phenyl,
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X is selected fromCl-4 al kylene, -C(O-, -C(0)CR2R2a_, -CR2R2aC (0) , -C
(0) NR2-, -NR2C (0) -, -NR2-, -NR2CR2R2a-, -CR2R2aNR2-, 0, -CR2R2a0-, and
- OCR2R2a-wOoM8/0¥685 sel ected from one of the foll ow ng car lreEyush2/a858Nnd

het erocycl es that are substituted with 0-2 R4a cycl opropyl, cycl opentyl,

cycl ohexyl, phenyl, plperldln |, piperazin pyr.i dyl rlnldyl furanyl
mor phol i nyl ,  t F-opirasRhensg r yqamngycrnreeﬂh mhrenys, o%ca&%@WCHz)m&lw

isoxazolinyl th| I, OXE azonI,
thiadiazolyl, trléygﬁ - ff%g%ﬂ%xa |azo y1é£¥%g%g%floxégﬂég%¥i % éQ§H’

1, 2, 5- oxadi azola#g 3Jr£8;1\m)daen“ki ezl gdxadqgl2 8-thi adi azol yl , 20
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl,

benZOfyra@g,lslgﬂngﬁﬂﬂéﬁ¢g5ggeblﬂdugydﬂp benzi m dazol yl, benzoxazol yl
benzt hi azol'yl', indazolyl, benzisoxazolyl, 25 ben2|soth|azolyl and

|50|ndazolyl R4, at each occurrence, is selected fromH OR2, CH2OR2, F,

CH2CH3 P CH 1 ( 2, CH2CH ( CH3)
2 CH (CH% CH% %%?tﬁg% ‘%ﬁ O&@éﬁz#%%%%@@a C (0) Rec,
CH2C (0) Rea, NB?c,Q_dHﬁtyRZ,b cﬁx@eﬂBaRZasch@héﬁ@p%dand CF3; 138
WO 03/ 049681 R4a, PCT/ US02/ 38559 at each occurrence, is selected fromH,
=0, CHO, OR2, kewPOR», C | , Br, F, |, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 ,
CH2CHEH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3 , CH (CH3) 3, -CN, NO2,
NR2R2a, CH2NR2R2a, C (0) R2c, CH2C (0) R2c, NR2C (O) R2b, 5 C (0) NR2R2a,
S02NR2R2a,21% (e iR Lyan NFCR3: i82a 3t 8 emehberedr réngeconsiseiagt ed:from H,

CF3, O, CHZC@%rbon atoms, N, and 0-1 O atoms;

Ria is selected from H, CHz, CH,CH3, CH,CH,CH3, CHyF, CH,C1,

15 Br, CH,Br, -CN, CH,CN, CF3, CH,CF3, CH,OCH3, COCHj,
CH,CO0,CH3, CO2CH,CH;, CH,CO2CH,CHy, CHySCH3, S(O)CHgz,
CH,S(0)CH;, S(0),CH;, CHyS(0),CH3, C(O)NH,, CH,C(O)NH,,
SO,NH,, CH,SO,NH,, pyridin-2-yl, pyridin-3-yl, pyridin-
4-y1, pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide,

20 pyridin-4-yl-N-oxide, imidazol-1-yl, CHj-imidazol-1-yl1,
1,2,3,4-tetrazol-1-yl, 1,2,3,4-tetrazol-5-yl, CHy-
1,2,3,4-tetrazol-1-yl, and CHy-1,2,3,4-tetrazol-5-yl,
provided that Rl2 forms other than an N-halo, N-N, N-§S,
N-0O, or N-CN bond;

25

A is selected from phenyl substituted with 0-1 R?, pyridyl
substituted with 0-1 R*, and pyrimidyl substituted with
0-1 R%;

30 B is selected from B!, Cl, Br, I, OMs, OTs, OSO,Ph, CH,;Br,
CH,OH, and CHO;
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CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, CH(CH3)CH2CH3,
CH(CH3) 3, benzyl, C3-6 carbocycle 10 substituted with 0-2 Rob, a C3_6

car bocyclwo@sia4968ubstituted with 0-2 R4b, and 5-6 nenber e®ChaiSe2/z8sy<!| e
containing from1-4 heteroatons selected fromthe group consisting of N,

0, and S, EE stituted. with 0-2 R4b; 15 alternatively, when R2 is attached
to an anmi ndThPFPBGENClY heft BRES| &Y§KOgR e protecting group; Rea, at each
occurrence, is sel ected fromH, CF3, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 ,
CH2CH2CH2CH3,  CH2CH (CH3) 2, 20 CH (CH3) CH2CH3 , CH (CH3) 3 , benzyl,

C3-6 carboBycte Y stipsfi¥uted with 0-2 R4b, and 5-6 nmenbered heterocycle
containing from1l-4 heteroatons selected fromthe group consisting of N,

0, and S, substituted with 0-2 R4b; 25 R2b, at each occurrence, is selected
fromCR3, £lid atkexyed €Hm pﬁ,qugggﬂ 2 ( 2 CH2CH2CH2CH3,
CH2CH (CH3) 2 , CH (M) 042%3 %engfﬁ(% (éH%ar bocycl e
substituted w thcQop- R4bcR&rmiR25)-J5 nmlb?ta(rgm? he;t ercqmcdR@RZeopt aining from1-4
het er oat ons sel ecte fromthe group 30 consisting of N, 0, and S,

substituted wi t ICRRPIUR) /135 D03/ 0FIE8 HCRERF SO CRIFEGSAO) 5-s el ect ed
from phenyl subs vvlth 1 R4 pyrid substjtuted wth 0-1 R4, and
pyrim dyl  subst |% {)&Jﬁ% Th 1%5 4275 Bl\fngéé?I)éEBg%i‘? romBl, O, Br, I,
Ovs, OfIs, 0OS02Ph, d iter vely, A- ydrogen
0 BL 1S Y or SRR, ?‘rﬂo% s Kyl e{é i (1\%4 by (CH2)

t-, 19(O0-, - (@J@E}iECR}R@aZ SBRk2¢ (0FERRRERR2a- a a0, -S(Op-,
-S(O pCR2R2a-, -CRZ2R2 (' % GRZ]RFE C%%B%

—CRZRZaNR2C( )—, -NR2C (0) 0-, -0OC(O)NR2-, -NR2C(0)NR2-,

-NR2-, -NR2CR2R22-, -CR2R2aNR2-, 0, -CR2R220-, and

-OCR2R22-;

15 Y is selected from:
C3_10 carbocycle substituted with 0-2 R42, and

5-10 membered heterocycle containing from 1-4
“heterocatoms selected from the group consisting of N, 0, and

S, substituted with 0-2 R4a;

20
R4, at each occurrence, is selected from H, (CH3)OR2, F, C1,
Br, I, CHs, CHpCH3, CHyCH,CH3, CH(CHs),, CH,CH,CH,CH;,
CH;CH(CHs)2, CH(CH;)CHCH3;, CH(CH3)3, -CN, NO3,
(CH2) fNR2R22, (CHj),C (O)R2¢, NR2C(0)R2P, C(0)NR2R2%,
25 NR2C (0)NR2R22, (C(=NRZ)NR2R22, C(=NS(0),R5)NR2R22,

NHC (=NRZ)NR2R22, C(O)NHC (=NR2)NR2R22, S0,NR2R22,
NR2S0,NR2R?2, NR2S03-Ci-g4 alkyl, NR2SOR5, S(0)pR5, and
(CF3) (CF3;

30 R4%a, at each occurrence, is selected from H, =0, CHO,

(CH2) yOR2, (CHp)r-F, (CH2)r-Br, (CHy),.-Cl, Cl, Br, F, I,
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- R2-, -NR2S (0)
-S(0) 2NR2-, -NR2S(0)2-, -NR2S(0)2CR2R2a_, - CR2R2aS (0) 2NR2-,

2N(R2?, -C (O NR2-, -NR2C (0) -, -C (O NR2CR2R2a-, -NR2C (0) CR2R2a-,
- CR2R2aC WO)BIe®681 - CR2R2aNR2C (O) -, -NR2C (0) O, -OC ( ®CTNRB/38559
-NR2C(O) NR2-, 20 - NR2-, -NR2(:R2R2a- -CR2R2aNR2-, 0, -CR2R2a0-, and

; [ bocycl e substituted with 0-2 Réa,
A%RZERga-S, 12)( Imzc Y e%i gg@?%}% ﬁlr(ﬂ?l C'f COhRCH2GH0Fat e FB2EBAEH9el ect ed
fromthe group @@n@mgs)tmggjﬂgf N1 (Bn ,( C% St'lébﬁé?dNﬂ%%ﬁ 0- 2 Rda; R4, at

each occurrence, is selected from CHB
CH2CH3, CH2CH2CH3H )GH (@ﬁ?F,ZNRZGIﬁackIZIG-l ) NiR2EH (gﬁ%??f "Cﬁ%‘a R2b
CH2CH3 , CH (CH3) 3, -CN, NO2, (CI—|2)rNR2R2a (C|—|2)r c(0)

C(O NR2R2a, 14 UQMO@%)&NWPUSNR?G%E@R%, & (=each) Nwegoa r ence,
selected fromCE3, OH._,Cl-4 25 al koxy, ~CH3, CH2CH3, 2CHZCHZCHB CH (CHB) 2 A
CH2CHRCHRCHR |, NG EAIRVARAR?S | SCRNRERED), CRESHANR E?*P((NE%SCBZ _cibgnzyl, C3-

cl e subs R4b, and_5- het erocycl e
ggﬁfgfﬁl ng fron%ilﬁiﬁhdq&&\%%%_%ﬂeﬂeeggﬁl fNB%@ ggr%@mﬁf’ns@gﬁ ng of N,
0, and S, substidmf)gdr,with 0-2 R4b; alternatively, R2 and R2a, together
with the atomtop\;\bthlch "10 they are attached, conbine to forma 5 or 6
menbered saturated, partially saturated or unsaturated ring substituted
with 0-2 I%b and containing fromO-1 additional heteroatons selected from
the group ™ cofdi SACKy OGCUNTepiceand sS;selle s fatomredbh QRAGUICHEACE1 k'S,

sel ec{ gd fromlﬁenzyl,:%3_6 carEocycle substituted with 0-2 R4P, a C3_¢

carbocycle-CHz- substituted with 0-2 R4P, and 5-6
membered heterocycle containing from 1-4 heteroatoms
selected from the group consisting of N, O, and S,

substituted with 0-2 R4b;

15
alternatively, when R? is attached to an amino nitrogen, then
R’ is an amine protecting group;
R22, at each occurrence, is selected from H, CF3, Ci1-6 alkyl,
20 benzyl, Cz.g carbocycle substituted with 0-2 R4P, and

5-6 membered heterocycle containing from 1-4
heterocatoms selected from the group consisting of N, O,

and S, substituted with 0-2 R4b;

25 R?P, at each occurrence, is selected from CF3, Cj-4 alkoxy,

Ci-¢ alkyl, benzyl, C3.¢ carbocycle substituted with 0-2
R4b, and 5-6 membered heterocycle containing from 1-4
heterocatoms selected from the group consisting of N, O,
and S, substituted with 0-2 R4b;

30
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F, CI , Br, I, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3, CH2CH
(CH3) 2, CH(CH3) CHCH3 , CH (CH3) 3, -CN, NO2, NR3R3a, CH2NR3R3a, C
(0) R3, GMP@3P®HSR3, C (0) OR3c, 20 CH2C (O OR3c, NR3C (erTR382/3835¢ O
NR3R3a, SO02NR3R3a, S (0) p-Cl-4 alkyl, S(O p-phenyl, and CF3; R5, at each
occurrence, is selected fromCF3, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 , -
CH2CH2CH2 B34S, el eRchCRer Uz rencer( Crpekecked ErpmHEYTs, 9Hen91 substituted

HSZT O AN 55 e e LS
{00, RN, GF o it BB AR OO

03/ 049681 PCT/ UStid I8H6 h X0 A m SNRRAs: t D 2NRER2eh e RSO MRk t iamgl
NRZSOZCl 4 alkyl; and, p,_at each occurrence, is selected fromO, 1, and

2. 18.5A conmpoud Nac &or Y S0 Stk equiekidt P-ARTR2 is selected from
nmor phol i no, pyrrolidino, and 10 piperidino; Rla is selected from CF3,
S(0)2CH3, and C(ONH2; A is selected fromthe group: phenyl, 2-pyri dyI ,
3-pyridyl ,altrrtfird Iy dyR2 a2rdCiR?phenpbetBell whhanyhe Atbmphenyhich- F

phenyl, 2-net hyI phenyl, 2-am_nophenyl, and 2- rret hoxyphen I Bl |s sel ected
fromthe group:tERY z%ﬁ%c%iﬁ% ) pHagAne Xo ofp h%// R4 ) phenyl |

1-pyrrolidinoc &, (B 51 f%ﬁﬂl&{% @néa\hﬂ; ted
di met hyl am nomass{ theeny E@J'IZ (N Li}mst hyl am norre]% hyl’) pheahyel rlngﬁl— et hyl f-N-

met hyllam nonet rsydk)sﬂnﬁﬂwed 2vi(th 25- PYR¥O0laindi ety inpp ey ,0-1

1- met hyl - 2-i m dazo] yl
y addltylonal heterocatoms selected from the group

consisting of N, O, and S;

R3, at each occurrence, is selected from H, CHz, CH,CHs,
15 CH,CH,CH;, CH(CHiz),, CH,CH,CH,CHs, CH;CH(CHs),
CH (CH;3) CH3CH;, CH(CHs)i3, and phenvl;

R32, at each occurrence, is selected from H, CH;, CH,CHs,
CH,CH,CH;, CH(CH;),, CH,CH;CH,CHs, CH;CH(CHs3)2,
20 CH(CH:)CH,CH3, CH(CH3)3, and phenyl;

R3b, at each occurrence, is selected from H, CH;, CH,CHs,
CH,CH,CH;, CH(CH3),, CH,CH,;CH,CH3, CHCH(CHs)3,
CH{(CH;3) CH,CH;, CH{(CH3)3, and phenyl;
25
R3¢, at each occurrence, is selected from CHz, CH,CHs,
CH,CH,CH3;, CH(CHj3)2, CH,CH;CH;CHz, CH;CH(CHas)3,
CH(CH3) CH,CH3, CH(CHi)3, and phenyl;

30 R4b, at each occurrence, is selected from H, =0, (CHy),OR3,
F, Cl, Br, I, CH;, CHyCH;, CH,CH,CHz, CH(CHs)2,

CH,CH,CH,CH;, CH,CH(CH3),, CH(CHs3)CH,;CH;, CH(CHsz)is, -CN,
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met hyl - 1-i m dazol yl , 2-(di net hyl am nonet hyl )-1- i m dazol yl,

2- (met hyl am nonet hyl ) - 1-i m dazol yl, 2-(N

(cycl opr opploawsdsyl ) ami nomet hyl ) phenyl, 2- (N (cycl obutyl ) PCT/US02/38559
am nonet hyl ) phenyl, 2-(N 30 (cycl opentyl)am nonet hyl ) phenyl, 2-(N-(4-

methyl ) pheny! M CChpy U 65 046882 %&Pﬁ)%&%@%%&%? é%%%:c vely. B is
| d f a 2_ a . )
2 ( ﬁftpg- N- et hy“ﬁas ks hng(-H-) R d’% wz“ilé(}“ﬁ%%gﬁ)( REST¥k3R3a,

(cycl opr opyl metNRAQ @NRIONBBRY: ) PEENR3R32- ( NRPIoNRIR32, NR350,-C4_
(cycl obutyl)am nonet hyl ) phenyl, and 2-(N-Pg- N o 27-1-4

(cycl opent yl ) ardTigriet NRIgthery|, . NRISOA-slosmeLNJS 80ETEY NGS t®) Saim 16,
wherein the 10 conpound is of formula Illa: 20. A conpound according to

Cl ai m 26, wher éifdhe S @ coissydd i3 (GEadaGFail |1 b: 142 WO 03/ 049681
PCT/ US02/ 38559 NR2C(0) NR2R2a, C(=NR2) NR2R2a, C(=NS(0)2R5) NR2R2a,

NHC( =NR2) NR2R2a, C(0) NHC(=NR2) NR2R2a, S02NR2R2a, NR2S02NR2R2a, NR2S02-Cl1_4

al kyl | NRBS028S, oSic) pReuratheCFa)y Cetiedt RMaral caaoh ceusTgpse. 1S
selected fromH =0, CHO, (CH2)rOR2, (CH2) r-F, (CJC%%) roBr, (CH2Y) r-d,

ad, Br, F, |, pGdyICHAEH3 it CHREHAGHR O (F0H3)ard K2 G, t e CH
(CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3, -CN, N02, (CH2) rNRRR2 a , 10 (CH2)
rc (O Rzc, NR?@t@QO‘@@siC(O) NR2R2a, (CH2) rN=CHOR3, C (0) NH (CH2) 2NR2
R2 a 1gNR2ZC (O NRZ R2 a, C(=NR2) NR2 R2 a , NHC(=NR2) NR2ZR2a, S02NR2R2a,
NR2SO02NR2R2a, NR2S02-Cl-4 al kyl, C(0)NHSO2-Cl 4 al kyl, NR2SO02R5, S(0) pR5,
and R®, at each occurrence, is selected from H, OH, (CHp) yORZ,

halo , CHas, CHzCH3 ’ CHzCHzCH3 , CH (CH3) 2, CH2CH2CH2CH3 ’
CH>CH(CH3),, CH(CHs)CH,CH;, CH(CHsz)s3, CN, NO,,

(CH2) yNR2R22, (CHy),C(0)R2P, NR2C(0)R2P, NR2C (0)NR2R2%,
15 C(=NH)NH2, NHC(=NH)NHz, SOpNR2R2&, NR2SO,NR2R22, and

NR2S05C1-4 alkyl;
P, at each occurrence, is selected from 0, 1, and 2;
20 r, at each occurrence, is selected from 0, 1, 2, and 3; and,

t, at each occurrence, is selected from 0, 1, 2, and 3.

25 - 17. A compound according to Claim 16, wherein:

Rla is selected from CF3, CO2CH3, CH,CO2CH3, CO,CH,CHj,
S(0) ;CH;3, CH,S(0),CH3, C(O)NH,, CH,C(O)NH,, SO,NH,,
CH3SO,NH,, pyridin-2-yl, pyridin-3-yl, pyridin-4-vy1,
30 pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide, pyridin-4-
y1l-N-oxide, imidazol-1-yl, CHy-imidazol-1-yl, 1,2,3,4-
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(CF2)rCF3; 15 R2, at each occurrence, is selected fromH CF3, Cl-6 al kyl,
benzyl, C3_6 carbocycle substituted with 0-2 R4b, a C3-6 carbocycl e- CH2-
substi t utwo osiosdssD- 2 R4b, and 5-6 nenbered heterocycl e comcaiusonggssy om 1-4
het eroatons 20 selected fromthe group consisting of N, 0, and S,

substituted with 0-2 R4b; alterpatively, whe LS tached,to an am no
nitrogen, thenterpazalah- %1n%'%r%téCFFhﬁaéPgﬁg?YES ég&Tfa '%agﬁ

occurrence, is_selected fromH , _£1,6;a)k zyl 7 C3: hgcycl e
substituted wi tR-622° 4%,y hdathgﬁﬁE%%%f%dhh%%%%%gggl% %ht%?ﬂ?%g from1l-4

Subst i Tuted w ERED. 5. RiB S G O3 T H0bat: PTTR02 Tatbe rah, o’ e2En
occurrence, isNsewesdrd;from CF3, Cl_4 al koxy, Cl1_6 alkyl, benzyl, C3_6

carbocycl e substituted with 0-2 R4b, and 5-6 nenbered heterocycle
contai’ning from 1-4 heteroatons selected fromthe group consisting of N,

7 om OFs, ZoHE CRREERRL SEbR e € A iy (7 S & e tyel ¢ subst 1 ut ed

with 0-2 R4b, apfzfed mpnbered)hgtierocy@ze @ont,ai-Nrig , 10NREQRER2E-,

het er oat ons sel ected fromthe group consisting of N, O, and S, substituted
with 0-2 R4b; atrermHArel ), REFIRA2R2a, andgePBBIRIFth the atomto which
they are attached, conbine to forma 5 or 6 nenbered 15 saturated,
partially saturated or unsaturated ring substituted with 0-2 R4b and

cont aigni ng f 50RLDadteaddi-binoBak Bt eheaifold osahec kedboryrltile agioup
consisting of N, O, and S;
heterocycles that are substituted with 0-2 Réa;
cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl,
morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl,

15 oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl,
isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,

1,3, 4-oxadiazolyl, 1,2,3-thiadiazolyl,

20 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl,
benzothiofuranyl, indolyl, benzimidazolyl,
benzoxazolyl, benzthiazolyl, indazolyl, benzisoxazolyl,

25 benzisothiazolyl, and isoindazolyl;

R4, at each occurrence, is selected from H, OR?, CHz0R?, F,
Ccl, Br, I, CHs, CH,CH;, CH,CH,CH3, CH(CHs)a, CHzCHpCH,CHj,
CH,CH (CHs) 5, CH(CH;)CH,CHs;, CH(CHj3)3, -CN, NOz, NRZR22,
30 CH,NR2R22, C(O)R2¢, CHyC(0)R2¢, NR2C(0O)R2P, C(O)NR2R?2,

SOzNR2R22, S(0)pR>, and CF3;
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20 R3, at each occurrence, is selected fromH, CH3, CH2CH3, CH2CH2CH3, CH
(CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3 , CH (CH3) 3 , and
phenyl ; WBa3/ate8each occurrence, is selected fromH, CH3PCTHACHRSSY 2.5
CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3 , CH
(CH3) 3 , and phenyl ; 30 R3b, at each occurrence, is selected fr m H, CHB,
CH2CH3, EFQ,CI—&?K:I-&CICI-OQ@-BI)eQCG crecepea, o dh (€PB) CBO,

G205 Sl AN s IR R -

CoCH2CH2CHS, CHROH GEHR) 20, GH GEHE) éﬁ'@éﬁ&%om@&i&:ﬁ%ﬁkcﬁm an@Nphegyl . 5

R4b, at each occhrre i s selected’fromH I,
CH3, CH2CHB, cNagﬁzﬁkBRZach(}gm)sz,, @K—B)CR&‘CI—IZIH;&(O@IBQGH NRRBYOPRZP ,CH ( CH3)
CH2CH3 , CH (CH3) 3, -CN, NO2, (CH2)rNR3R3a, (CH2)rC(O R3,

( CH2) r5( 0) ORBcE ( om@@mzm?@zﬂmsa@)pmq NFBR3a, C(=NR3) NR3R3a, 10
NR3C (=NR3 ) NR3R3a, SO02NR3R3a, NR3S02NR3R3a, NR3S02-Cl-4 al kyl,
NR3S02CF3, NR3S02-phenyl, S(O pCF3, S(Op-Cl-4 alkyl, S(0)p-phenyl, and

CF2) r CF3; R5 15
(21O 9520 2k ReSfeyenpaceay peaebpstedbyom b, Gnp bt 1o

each OCCUFFGnC@H2C§2(§—E3| ectydf § om &, CBECH{CH?) CBR2H (GHE o, CH3, CH2CH3,
CH2CH2CH3, CHC& F]%{)C, CH2CH2CH2CH3, 20 (CH3) CH2CH3 |,
2

PCH (CHB) . 2
CH (CH3) 3, () CRASERY: (ReB3Y CCE3@§6 %%boﬁﬁg(q R2b, NR2C

0) NReR2 H N 02N . d
§\IR)28012Q31 ?1 al %P[gs)f%tbltegt %Lé_‘%l’ln-i)o ?2&4rén |% se'%%%%rorﬁ Oanl and 2;
r, at each OCC%%%%Q&%UHG%.%E&EF%@@ %@QU‘Qnd15—g’méﬂge§edaﬂgterocycle

containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S, substituted with 0-2 R4b;

15 alternatively, when R? is attached to an amino nitrogen, then

R? is an amine protecting group;

R22, at each occurrence, is selected from H, CF3, CHjz, CHzCHs,
CH,CH,CH;, CH(CH3),, CHyCH,CH,CH3, CHCH(CHj)a2,
20 CH (CH5) CH,CH3, CH(CHs)3, benzyl, Cz_g carbocycle
substituted with 0-2 R2P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S, substituted with 0-2 Ré4b;

25 R2P, at each occurrence, is selected from CF3, Ci-4 alkoxy,
CH;, CH,CH;, CH,CH,CH;, CH(CHs)a, CHCHzCH2CHs, CH,CH{CH;) 2,
CH(CH3) CH,CH3, CH(CH3)3, benzyl, Cz.g carbocycle
substituted with 0-2 R4P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms selected from the group

30 consisting of N, 0, and S, substituted with 0-2 R4b;
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t, at each occurrence, is selected fromO, 1, 2, and 3. 30 17 WO 03/ 049681
PCT/ US02/ 38559 [8] In a preferred enbodi nent, the present invention

provi des wWOnaMelespr ocess wherein: Rla is sel ected from CFRCTTSRIZBBS9
CH2CO2CH3, C2CH2CH3, 5 S (O 2CH3, CH2S (0) 2CH3, C (O NH2, CH2C(O) NH2,
SO2NH2, CH2S2NH2, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl,
pyridin-2-yl-Noxide, pyridin-3-yl-Noxide, pyridin-4- yl-Noxide,

i m dazol -1-ylL, = akxd - 1 4 r - d-yl o :

123 4 o TRy ar e B pyty) TeBogedral B REh S (8%, pvrian1

CH2- 1, 2, 3, 4- t esnlagol tBtgtl, wpthvDdedR® t hatd Riyr frotdpl osties t 1 harednwiehal o,
NN NS NO, 0{ N-CN bond; X is selected fromCl-4 al kylene, -C(0)-, -C
(0) CRoR2a-, 18 tRReaCc (O , -C(ONR2-, -NR2C (O -, -NR2-, - NRRCRPR?a-,
- CR2R2aNR2-, 0, -CR2R2a0-, and -OCR2R2a-; Y is selected fromone of the
following carbocyclic and heferocycles that are substituted with 0-2 Rda;
20 cycl opBopy| setgeregerton, BoyFbhekyl | I pHdyl  OTpi pefPdithyICH2Bitper azi nyl ,
pyridyl, pyri ”&Q{dl{ fatﬁc?r@ﬁo. nor phol i nyl, thiophenyl, pyrrolyl,
pyrrolidinyl, To0Xazolyl, Ts0xazolyl, isoxazolinyl, thiazolyl,

i sot hi azolyl, pyrazolyl, imdazolyl, oxadiazolyl, 25 thiadiazolyl,
triazolyl,_1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,

1, 3, 4- ox et BeBHNGEIVely, 3Ar§i 48 BY8FQESRi1, 2, 4-t hi adi azol yI ,

1,2, 3t hi adi azolyl, 1,3,4-thiadiazolyl, 1,2, 3-triazolyl, 1,2, 4-triazolyl,
30 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl, benzothiofuranyl,

i ndol yl, Beniz i dazofy¥; 18 WD 03/ 049681 PCT/ US02/ 38559

X is selected from Ci1-4 alkylene, -CRZ2(CHR2R2P) (CH3)t-,

-C{(0)-, -CR2(OR2?)-, -CR2(SR%)-, -C(O)CR2R2a-,

15 -CR2R22C(0), -S(0)p-, -S(0)pCR23R22-, -CR2R?25(0)p-,
-S(0)oNR2-, -NR2S(0),-, -NR2S(0),CR2R%a-,
-CR2R225 (0) 3NR2-, -NR2S(0)NR2-, -C(O)NR2-, -NR2C(O)-,
—~C (O)NR2CR2R22-, -NR2C (0)CR2R22~, ~CR2R22C (0)NR2-,
-CR2R22NR2C (0) -, -NR2C(0)0O-, -OC(O)NR2-, -NR2C(O)NRZ-,

20 -NR2-, -NR2CR2R22-, -CR2R2aNR2-, 0O, -CR2R220-, and
—OCRsza—;

Y is selected from:
C3_19 carbocycle substituted with 0-2 R42, and
25 5-10 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O, and

S, substituted with 0-2 R4e;

R4, at each occurrence, is selected from H, (CH3) ORZ2, F, C1,
30 Br, I, CH;, CH,CHs;, CH,CH,CHs, CH(CHz),, CH;CHCH,CHj;,
CH,CH (CH3),, CH(CH3)CH;CH;, CH(CHs3)3, -CN, NO3,

(CH, ) [NR2R22, (CHy),C(O)R2¢, NR2C(0)R2P, C(0)NRZR2a,
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10 benzoxazol yl, benzthiazolyl, indazolyl, benzisoxazolyl,

benzi sot hi azol yl , and i soi ndazolyl; R4, at each occurrence, is selected
fromH ORDGOMEER2, F, C, Br, |, CH3, CH2CH3, CH2CH2CHRCT0#/63339 2,
CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3, -CN, NO2,

NR2R2a,  CHRINR2R2a ch CHZC sz O NR2R2a,
S02NR2R2a, S(O)ap‘méa'%%h égﬁﬁ%ﬁﬁéﬂ%{%g Fiis %IC(@d%—ed from H,

23191203';842% o5 CH%{?" Eé}&ﬁ@uﬁ?%ﬁ{z%c?g}s%&gé

NR2R2a,  CH2NR2R2H;CHI GHY) 2 R2CH ( CHRICH Q) R2CH (MR2G ,( MerR3tL, d3(0) NR2R2a
S02NR2R2a, S(O)pRS and CF3; 15 R2, at each occurrence, is selected fromH,
CF3, CH3, CH2CHRarberpcieceebstiteted) w2th Cr2 CRETHGHS, 5-CH2GH Y 2 , CH

ob, 0 C5.6 car boCyETE B 307 EOSRTTuEbAWL T BheBbROHHA-8- 8  FEber od

het erocycl e cofitannthg @ronpleénheseiﬁgt efsNsebechad Eropubbeiguedn
consisting of N, O, and S, substituted with 0-2 Rob; alternatively, when R2
i s attached to WhtAndne ﬁ%]?irogen, then 25 R2 is an anine protecting group;
R2a, at each occurrence, is selected fromH, CF3, CH3, CH2CH3, CH2CH2CH3,
CH (CH3) 2 , CHCH2CH2CH3, CH2CH (CH3) 2 , CH (CH3) CH2CH3, CH (CH3) 3,
benzyl, Clhabremihotyele, 302 substriyt adgeither0wa dRobhand o & JTeeed

het er ocycl e cont aining from1l-4 heteroatons selected fromthe group

consi 30 ng of NBYY @re &taghedi tcemaingt ko ofQrmon; 5 10T WD Denbaved1

PCT/ US02/ 38559 52y At e §2CH, PLEUT{ t ?%%(% Cl-4 al koxy,

CH3, CH2OHB, CHRCHPCHB,  CH O ? %4%?&@15%%3&? %S@%ﬁg Hit i
substituted with O 2 R4P and containing from 0-1
additional heteroatoms selected from the group

consisting of N, O, and S;

15
R4P, at each occurrence, is selected from H, =0, OR3, CH20R3,
F, Cl, Br, I, CHi, CH;CH3, CH,CH,CH3, CH(CH;),,
CH,CH2CH2CH3, CHCH(CH3),, CH(CH3)CH,CH3, CH(CHs3)s3;, -CN,
NO2, NR3R32, CHyNR3R32, C(0)R3, CHRC(O)R3, C(0)OR3c,
20 CH2C (0) OR3¢, NR3C(0)R32, C(O)NR3R32, SO,NR3R32, S(0)p-Ci-g
alkyl, S(O)p-phenyl, and CF3;
R5, at each occurrence, is selected from CF3, CHi, CH,CHs,
CH,CH>CH3, CH(CH3);, CH;CHRCH,CH3, CH,CH(CHs),,
25 CH(CH3) CHCH3, CH(CH;3)3, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 R6;
R®, at each occurrence, is selected from H, OH, OR2, CH,OR2,
F, Cl, Br, I, CHs, CHyCH;, CH,CH,CHj;, CH(CH3) 2,
30 CH,CH,CH,CH3, CHyCH(CH3), CH(CH;)CH,CH;, CH(CHs3)3;, -CN,

NO2, NR2R22, CHpNR2R22, C(0)R2b, CH,C(0)R2P, NR2C(0)R2b,
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CH( CH3) CH2CH3, CH(CH3) 3, benzyl, C3_6 carbocycle 5 substituted with 0-2
R4b, and 5-6 nenbered heterocycle containing from 1-4 heteroatons sel ected
from t he Wooajp496pnsi sting of N, 0, and S, substituted w PhTOrSB2/58SE R2C,
at each occurrence, is selected fromCF3, OH, Cl-4 10 al koxy, CH3, CH2CH3,

cro) 5 . benzy G MR mcéﬁ'@Rscﬁ%ﬁ%%m%Bﬁa%%*3%2%%?326’ -

menbered hetergowel € &oataining from 1-4 heteroatons sel ected fromthe
group consisting of N, 0, and S, substituted 15 with 0-2 R4b;
alternatively, R2 and R2a, together W|th the atomto which they are

attached, conhi ab or ered atur te artially saturated
or unsatu a’terg(}!rl ng 2%&]’:11 STt eﬂSV\f? epted 36°Iﬁn§ gntg i hg from 0-1
additi &nal heteroatons selected fromthe group consisting of N, 0, and S

R4b, at each occurrence, is selected fromH =0, OR3, CH2ZOR3, 25 F, C I ,
Br, I, CH3, CH2CH3, CH2CH2CH3, CH (CH3) 2 CH2CH2CH2CH3, CH2CH (CH3) 2 , CH

CH3) CH2CH3 , { . 7 C.(0) R3, CH2C
EO) ??3 C (O %c(%oﬁ%n%%?wm%ﬁc{vﬁg% f)sozNRsRsa, S

(O p-C1-4 al kyI S(O) p- phenyl, and CF3; 30 R5, at each occurrence, is

sel ect ed CH2CH3, CH3, CH (CH3)..2 , CH2CH2CH2CH3,
CH2CH méiRQ? 1%0 %65?64%%% e %é?%@%@@réﬂleéﬂ%}y CARGH3, CH (CH3) 3,
phenyfosubstit Wigdkmidinhd-2 R6, and benzyl substituted with 0-2 R6; R6, at

each occurrence, is selected fromH OH OR2, CH2ZOR2, 5 F, d, Br, |, CH3,
CH2CH3, CH2CH2CH3, CH(CH3)2 CH2CH2 CH2CH3, CHZCH (CH3) 2, CH (CH3) CH2CH3
kOfHRggHsk;% is” gNiec romR%%3,C§%N$2 H?} éO%(O)NHZFHZC (0) R2b, NReC

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl,
15 2-pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl, 3-F-
phenyl, 2-methylphenyl, 2-aminophenyl, and 2-
methoxyphenyl;

B! is selected from the group: 2-(aminosulfonyl)phenyl, 2-

20 (methylaminosulfonyl)phenyl, l-pyrrolidinocarbonyl, 2-
(methylsulfonyl)phenyl, 2-(N,N-
dimethylaminomethyl)phenyl, 2- (N-
methylaminomethyl)phenyl, 2-(N-ethyl-N-
methylaminomethyl)phenyl, 2- (N-

25 pyrrolidinylmethyl)phenyl, l-methyl-2-imidazolyl, 2-
methyl-l-imidazolyl, 2-(dimethylaminomethyl)-1-
imidazolyl, 2- (methylaminomethyl)-1-imidazolyl, 2- (N-
(cyclopropylmethyl)aminomethyl)phenyl, 2- (N-
(cyclobutyl)aminomethyl)phenyl, 2-(N-

30 (cyclopentyl)aminomethyl)phenyl, 2-(N-(4-
hydroxypiperidinyl)methyl)phenyl, and 2- (N-(3-
hydroxypyrrolidinyl)methyl)phenyl; and,
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NR2C (0) NR2R2 a, S02NR2R2a, NR2S02NR2R2a, and NR2S02Cl-4 al kyl; and, 10
p, at each occurrence, is selected fromO0, 1, and 2. [9] In a preferred
enbodi merwp oBioesepr esent i nvention 15 provides a novel pr@CEFASOMBESEEI N:
NRIR2 is selected from nmorpholino, pyrrolidino, and piperidino; 20 Rla is

| df S d 2; I d h
celected T4om i SLO)200, S LANCE A orseleated 11 Lhe0roup

2- F-phenyl ,  3- FmepheDithindm&ehiy) phenyl, 2- ampgphemélthygeﬁhao&éthyl)-
nethoxyphenyl Bl is _selected fromthe group: 2-(am nosul fonyl)phenyl, 2-
(et hyi ami nosul FoRGLSpREAVE; 3= pYrPetNdi nocar bonyl , 2-

(met hyl sul f onyl

nethylanlnoneth&??gﬂ%%roﬁyiﬁggk§9 %h?ﬁkﬁékﬂ?%?? 9 ?h3 Heny 2- (N
pyrrol5d|nyInetth¢bbbuVY1)&mmnbMythglpphdaymlyhnd2221NWQgO&LO49681

PCT/ US02/ 38559 net h I-I-|§lgaz ol di pet hyl am nonet hyl ) - 1- i m dazol yl,
2- (nethylanlnoné?ﬁﬁ pogE ﬁ?bFéwetéyékphﬁeyilopropylnethyl)

am nonet hyl ) phenyl, 2-(N (cycl obutyl)am nonet hyl)phenyl, 2-(N 5
(cyclopentyl)aninonethyl)phenyl, 2- (N-(4- hydroxypi peridinyl)nethyl)phenyl,
and 2- (N-(3- hydroxypyrrolidinyl) nethyl) phenyl and, alternatively, Bl
is selected fro the,g (NP Ianl ne henyl ,

2- (N- Pg- N- et hy aim n%n{é&ﬁé??ndla?%lgﬁg%o gx 38 é?n Bt

(cycl apr opydmpdiyd ) Asl aonedbhyh) a phenyt , 2 (N—Pg N-

(cycl obutyl)am nonet hyl ) phenyl, and 2- (N-Pg- N-

20. A compound according to Claim 16, wherein the

15 compound is of formula IITIb:
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(cycl opentyl)am nonet hyl ) phenyl . 15 [10] In another preferred enbodi nent,
the acid in reaction (b) is selected from trifluoroacetic acid, sulfuric
acid nitrwo oaoidsl and hydrochloric acid. 20 [11] | n anot hecTarsbpshisaent, the
present invention provides a novel process, conprising subjecting a
compound of fornmula 1V to the follow ng reactions that are perfornmed, when
25 appl i cabl e, NRFC 0y NRIREST,: C((c—ﬂRz\mTéiﬁRg?ngC -8 (@) RIPEI&2- f | uor ophenyl
group, converti n? ri5| D tzo 3- PgNH benzl\gg] S xgzol - 6- I2 r 3-am no-

benz[ d] i soxazoNEGIFNR ?N,%Rvﬁneﬁ:( NG RGBSR T ut R BE°2- cyano or

3-cyano 30 gr ti he gyano .graup o] ;= (€c3).when B
i s other than %%?S%me{avn@%z%‘)?ag% a](q?/?ll)’ \)&fgﬁpogggi’séﬁggé%sn‘t ,a‘%dem)vi ng
the Pg group; :gngp@f%g;049681 PCT/ US02/ 38559 (c5) when A-B is hydrogen,
attaching a non- hyd‘? ogen A-B group to the

4, 5-dishydr o- pyrazol o[ 3, 4-c] pyri d-2-one ring; (c6) when Rd4a is CHO
converting it to an _am nonmethyl group;_and, 5 (c7) when Rla is CO2H or
002- al kyl R*%orifereddly 9ECisreny®) N2, Se1o¢teqd Bhem dr shbodiPent, the

pr esent invent?%?g%,?g(sq@g 19, nq@ﬁ&pLB%eS%HCP%‘Fi@p Sélrbj eBctifg

a
conpound of fo “fol'l oW g reacti ond’ ¥ hat’ are’ perf or'med, when
appl i cabl e, incally @ider;, CauwWisn Bmi(enofliercH,bancironyethdg (¢l )Ly B

(c4) when Pg is present, renoving the Pg group; 15 (c6) when Rd4a is CHO
converting it €B(@H: etH:06het AYEI(CHgroup:CN, NOz, (CHy), NR2R22,

10 (CHy) rC (0)R2¢, NR2C(O)R2P, C(0)NR2R22, (CHj) N=CHOR3,
C(O)NH (CHp) oNR2R22, NR2C (0)NR2R22, (C(=NRZ2)NR2R22,
NHC (=NRZ2)NR2R22, SO0,NR2R22, NR2S0,NRZR2?2, NR2805-C1-4
alkyl, C(O)NHSO2-Ci-g4 alkyl, NR2SO3R5, S(0)pR®, and
(CF2) CF3;

15

R2, at each occurrence, is selected from H, CF3, Ci-g alkyl,

benzyl, Cz_g carbocycle substituted with 0-2 R4P, a C3_g
carbocycle-CHy- substituted with 0-2 R4P, and 5-6

membered heterocycle containing from 1-4 heteroatoms
20 selected from the group consisting of N, O, and S,

substituted with 0-2 R4b;

alternatively, when R? is attached to an amino nitrogen, then
R? is an amine protecting group;

25
R22, at each occurrence, is selected from H, CF3, Ci-¢ alkyl,
benzyl, Cz_g carbocycle substituted with 0-2 R4P, and

5-6 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O,

30 and S, substituted with 0-2 R4b;

15



[ 13] In another enbodi ment, the present invention provides a 20 novel
process, conprising subjecting a conpound of formula IV to the follow ng
react i onswolaw4mse performed, when applicable, in any oraer/us)r3ssmhen B
is other than B, converting it to B ; (c4) when Pg is present, renoving
the Pg group; and, 25 (c7) when Rla is CO2H or C02-al kyl, converting it to
C (0) NHR?Y,14F eachnockswrremosdi ksnseleréegr éxent CFavehtiomldtiw® des a 30

novel process,_ co i sLng, subjecting a ¢ ou of formula IV 1o the

fol | owi ng reacqli‘éggﬁkﬁgt' QFE‘Z% rf San@a?a%% Cnlg‘?)p?‘?%%tbjr%?t?(# "%Eo/h o(lkz]a%r: 23
WO 03/ 049681 PG/ U 8 6 ' rtj it -tg an

am nonet hyl grR(c)%/p. ggl%{ %S%S%ﬁ@%e\#;%%ggb%&?%%gotnﬁ%qéﬁg e%%\}e%i on

provi des a nQElerBD0RES,sEEPEedi fugors uttpe ot agp ac@ospouing obf fXor no) a 1V
to the follow ng reactions that are perforned, when applicable, in any
order5 (c7) wsH Rla seogpited aoptlal kyd \RTonverting it to 10 C (0) NH2 .
[16] I n another enbodi nent, the present invention provides a novel

conmpound of forrmula Ill1: RL 15 wherein: IIl N, ABring Dis selected from

4- chi or opifenyhli 4aret hoxphends, 2s erasepkdnytom?cfan oanethyl ) phenyl,

2- (PgNHCH2) phenyl, 20 3-cyanophenyl, 3-(am nonet hyl)phenyl, )

3- ( PgNHCH2) ph@NiQXYB-Q:Jyan@lkyﬂ-lluéﬁ@@ﬁémyps—ﬁ AR Hba zpdps sbaged - 6-yl |

and (3-PgNH) benz[d]i soxa4zbol - 6-dyl ; .
with "0-2 R%P, and 5-6 membered heterocycle containing

10 from 1-4 heteroatoms selected from the group consisting

of N, O, and S, substituted with 0-2 R4b;

alternatively, R? and R223, together with the atom to which
they are attached, combine to form a 5 or 6 membered
15 saturated, partially saturated or unsaturated ring
substituted with 0-2 R4P and containing from 0-1
additional heteroatoms selected from the group

consisting of N, O, and S;

20 R3, at each occurrence, is selected from H, CHs, CH,CHs,
CH,CH,CH;, CH(CH3)a., CH,CH,CH,CH;, CH,CH (CHj)3,
CH (CH3)CH,CH3, CH(CHi)i, and phenyl;

R3a, at each occurrence, is selected from H, CHi, CH,CHs,
25 CH,CH,CH;, CH(CH3),, CHCHyCH,CH;, CHRCH(CHj)2,
CH (CHs) CH,CH3, CH(CH3)3, and phenyl;

R3b, at each occurrence, is selected from H, CHs, CH,CHj,

CH,CH,CH;3, CH(CHi3),, CH,CH;CH,CH;, CHCH(CHs)g;,
30 CH (CH3 ) CHzCH3 , CH (CH3) 3, and phenyl H

16



Pg is an am ne protecting group; 25 Rl and R2 are selected from Cl_6 al kyl,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl; 24
WO 03/ 049%08D13POBR1JS02/ 38559 alternatively, NR R2 is a 3- 8paeniser/ss$ssi ng
consisting of: carbon atons, N, and 0-1 O atons; Rla is selected fromH,
CH3, CH2CH3, CH2CH2CH3, CH2F, CH2C1, 5 Br, CH2Br, -CN, CH2CN, CF3, CH2CF3,
CH2OCH3, EXRCHE, «CHICCRTHE, r @RRCH2GH3Me BHGsR CFP@rMCHCHZSEEE; , S(0) CH3, CH2

ScoNbD,  CroSCORETARyR PR IGHy) 2 SRCaT RSyt CRPHFR gyt )

pyri di n- 2-yl - Ne@xcd§),cryH, gi OH$€HE)’3N‘ @xid@heHy1pyri di n-4-yl - N-oxi de,
i m dazol -1-yl, CH2-im dazol-1-yl, 1,2, 3,4-tetrazol-1-yl,

1234tetrazo| 5y| CH2- 1234tetrazo| 1-yl, and

CHZ 1 tet - 5. ded_that, R t N- hal o,
P! st el Sl LV oLl Blocl ohm oLber b M halo

0 1 R4, pyridyf, @ybsgft utedcyp%t *’C%Cl-l3R4CH§@‘ﬂ2d@M“ ord ek, pUbsSt tut ed with
0-1 R4; 20 Bis selected from Ors, OsQ2Ph, CH2Br,

CH2OH, and Gﬁ@Hﬁﬁﬁﬁnﬁﬁs ,\/efFljo,CHﬂ(%bl)s/ I‘@Rﬂf@@ﬁﬁngﬁz, BICH&CHs)or XCN X is
-S‘,al -eg:thd(fsng;n ?%%{ %%%SSELCR%C&%@(O) ZSC(G’))O O)S_’(O)gggz(mq;-z)
5%@%&‘2’?(%3@@@2%;%%33 ki o NSO W fonieicas (0)
(0) GRRZR2a-, -RRERa(RIARIZZ,, SO,NR3R32, NR3sozNR3R3a NR3S02-C1-4

alkyl, NR3S0,CF3, NR3SOz-phenyl, S(0)pCF3, S(0)p-Ci-z

alkyl, S(O)p-phenyl, and (CF2)CF3;

R5, at each occurrence, is selected from CF3, Ci-g alkyl,

15 phenyl substituted with 0-2 R®, and benzyl substituted
with 0-2 R%;

R6, at each occurrence, is selected from H, OH, (CHjy).ORZ,
halo ; CH3 ’ CH2CH3 ’ CHgCHzCH3 ’ CH (CH3) 27 CHQCH2CH2CH3 ;
20 CH,CH(CHz),;, CH(CHs)CH,CH;, CH(CH;)3, CN, NOj,

(CH2) (NR2R22, (CHp) C(O)R?P, NRZC(O)R2P, NR2C(O)NR2R?Z,
C(=NH)NH,, NHC (=NH)NH;, SO;NRZR22, NR2S0,NR2R22, and

NR2S05C1-4 alkyl;
25 p, at each occurrence, is selected from 0, 1, and 2;
r, at each occurrence, is selected from 0, 1, 2, and 3; and

t, at each occurrence, is selected from 0, 1, 2, and 3.

30

17



25 WD 03/ 049681 PCT/ US02/ 38559 - CRRR2aNR2C (O) -, -NR2C (0) O, -CC
(0O)NR2-, -NR2C (O NR2-, -NR2-, -NR2CR2R2a-, -CR2R2aNR2-, 0, -CR2R2aC-,
and - OCRZ\RDaB/MsBsIY is selected from C3-10 car bocycl e SUbPCITTUSHZERS3 t h O- 2
R4a, and 5-10 nenbered heterocycle contalnlng from 1-4 heteroatons

selected fromthe grou con5|st|ng of N, O and S, substituted with 0-2
R4a; 10 1B R4, It iRt DEERR r eeedipente) E]é?eﬁr??%ﬂFI—PnY%’PE}P’@Rz F, d,
Br, I, , gys‘),hg CH2CH2CHR2CH3, CHRCH (CHB) 2
CH (CHB) mﬁ%gﬁm%ﬁg %;Egg@ pigke o) rNReRea, (GR) TC (O Rec
NR2C (oz_) R2b, C (0) NRRR2a, NR2C (o NR2 RRa, C(=NRR) NR2 Rz a, C(
(0)2R)NR2R2a, NHC (=NR2) NR2R2a, CONHC(NRZ NR2R2a,
SO2NR2R2R? 2 SELFSesh, f1g rcfzz ﬁlBkng 2§% Hobirs, and

CF2)LCF3. 20 R4

é?;é E% CH ‘??2@?3 %%%SD (O cﬁé? I Seléﬁtégo 1(1@2”‘ %02 , CHZCHB
1%'3 (3R GH2OH3,  CH

(CH3) 3, -CON. é N § G rNRZRZaQ:%CHZ) C(O) Rgac &IETLR(ZC(O)QI%Zb 'c (0

NR2 R2 a (Cl'i%)r:[&E@l-'@Rﬁl N- 321 &6 D) pirk CiR) 2NR2R2R - oNRAE( OpNR2B2A - 4 -
C(=NR2) NR2R2a, . NHC (=NR2) NR2R2a, . SO2NR2R2a, NR2S02NR2R2 NRZSO%-%-4
al kyl ,  C(0) NHSOIZ‘%lQ%“é‘Pkyleﬂ@@ézhsyls(651@1?5‘“1 %HO%d:z;?CF%

h
Car bocycl ¢ SubGEFLTER ¢ h o 2oRAbS SCESE0 65Dl 0aFBasheL PLAT USo2! 38550

10 tetrazol-1-y1, and CH2—1,2,3,4—tetrazol—5—yl, provided

=NS

that Rl2 forms other than an N-halo, N-N, N-S, N-O, or

N-CN bond;
X is selected from Cqi-4 alkylene, -C(0)-, -C(0)CR2R22-,
15 -CR2R22C (0), -C(O)NR2-, -NR2C(0O)-, -NR2-, -NR2CRZ2R22-,

—CR2R2aNR2-, 0O, -CR2R2280-, and -OCR2R22-;

Y is selected from one of the following carbocyclic and
heterocycles that are substituted with 0-2 R%a;

20 cyclopropyl, cyclopentyl, cyclohexyl, phenyl,
piperidinyl, piperazinyl, pyridyl, pyrimidyl, furanyl,
morpholinyl, thiophenyl, pyrrolyl, pyrrolidinyl,
oxazolyl, isoxazolyl, isoxazolinyl, thiazolyl,
isothiazolyl, pyrazolyl, imidazolyl, oxadiazolyl,

25 thiadiazolyl, triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl,
1,3,4-oxadiazolyl, 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,

30 1,2,5-triazolyl, 1,3,4-triazolyl, benzofuranyl,
benzothiofuranyl, indolyl, benzimidazolyl,

18



carbocycl e-CH2- substituted with 0-2 R4b, and 5-6 nenbered heterocycle

containing from1l-4 heteroatons selected fromthe group consisting of N,
0, and S,wogalsdsBt uted with 0-2 R4b; 5 alternatively, wherCRASII3%5Y ached
to an amno nitrogen, then R2 is an amine protecting group; R2a, at each

occurrence, is selected fromH, al k 1 enzyl, C3 6
carbocycl e subRREMRECW t h }Be@Z%baZ%%EFS %n%%ﬁ%@"gdbkﬂ %?%%’%’F%lyl

cont ai ni ng fr%gr;zﬂsom_{gégf%pnsa§glfg@g@dgi@@lthe group consisting of N,
0, and S, substituted with 0-2 R4b; 15 R2b, at each occurrence, is

selected fromCF3, Cl1_4 al koxy, Cl 6 al kyl, benzyl, C3_6 carbocycle
substituted with 0-2 R4b, and ered. heteracycl e, cont aiping from1-4
heteroatol?'rg & & C?Cfcblfﬁ]feﬁéc%ﬂo’tﬁ) %%%cftﬁ(? n%%?%ﬁl %& Cﬂ{?%é gbsti t ut ed
Wth @-2 Rab; 2 e WL I €36 @, L, SeEREERY f 1 em &b, O, C1_4
al kox?/, Cl 6 a(fggyl 'benzy CSC(Héec%'r bocycl’e %ubst?t u%ed \?\%th 0-2 R4b, and
5-6 nmenber ed i‘@{zejﬂo(@gl )e, C@H'((aﬂij')lﬂlgCHErCImIﬂ.CHg )het ectiat ovs , SNR&Rt®Ed fromthe
group consisting 25 of N, O, and S, substituted with 0-2 R4b;

al ternati vel y, CRNRARFRe &, (O) 848t h@HzC\?\M)fR?t%el\'@tz@rfOt)B‘?Rhl ChO) KRR 3ar e
attached, conbine to forma 5 or nenbered saturated, partially saturated
or unsat ur at edSPINRfREG /s S Y bRUt e%n@\n ¢}30-2 R4b and containing fromoO-1

addi ti onal heteroatons selected fromthe group consisting of N, 0, and S
27 WD 03/049681 PCT/ US02/ 38559 R3, at each occurrence, is selected fromH,

CH3, 1@"'2% HAER o drfdd3) i3 (SH2CEHCEHAGHR 5H2G] (@td3) ¢k2,CH (CH3)
CH2CH3 , (CH3) 3 , and phenyl ;
CH20R2 cl, Br, F, I, CHiz, CHyCHs, CH,CH;CH3, CH(CHs)3,
CH,CH,;CH,CHs, CH,CH(CHs),, CH(CH;)CH,CH;, CH(CH;)3, -CN,
NO,, NR2R22, CH,NR2R22, C(0)R2°, CHoC(0)R2¢, NR2C(O)R2b,
C(O)NR2R22, SO,NR2R22, S(0)pR®, and CF3;
15
R2, at each occurrence, is selected from H, CF3, CHz, CH,CHj;,
CH,CH5;CHs, CH(CHs),, CH,CH,CHoCHi3, CHCH(CHj):,
CH (CH;) CH,CH;, CH(CHi)3, benzyl, Ci3_g carbocycle
substituted with 0-2 R%P, a C3_g carbocycle-CHy-
20 substituted with 0-2 R4P, and 5-6 membered heterocycle

containing from 1-4 heteroatoms selected from the group

consisting of N, O, and S, substituted with 0-2 R4b;

alternatively, when R? is attached to an amino nitrogen, then

25 R? is an amine protecting group;

R22, at each occurrence, i1s selected from H, CF3, CH;, CHyCH,,
CH,CH,CH;, CH(CHs)z, CH,CH,CH,;CHj3, CH,CH(CHj)gz,
CH (CH3) CH,CH3, CH(CHs)3, benzyl, Cs_.g carbocycle
30 substituted with 0-2 R%P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms seleéted from the group
consisting of N, O, and S, substituted with 0-2 R4b;
19



5 R3a, at each occurrence, is selected fromH, CH3, CH2CH3, CH2CH2CH3, CH
(CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3 , CH (CH3) 3 , and
phenyl ; WO oB8wesat each occurrence, is' selected from H, PCHISOIZBEBEH3,
CH2CH2CH3, CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 , CH (CH3) CH2CH3 , CH
(CH3) 3 , and phenyl ; R3c, at each occurrence, is selected from CH3,
CH2CH3, 15 CH2CH2CH3, CH ( CH3) 2 , CHCH2CH2CH3, CH2CH (CH3) 2, CH (CH3)

qooh (e St alElee, AR ReBEh AR AR S

CH2CH2CH2CH3, & O, CHi3) @Hzcrgdﬂ(z%ﬁ @H?QHS C,Hz@iihcéfgdff% 3CHzeI€N:H3>I\J02
(CH2) rNR3 R3 2 CH2) rcC ( og (CHZ) (CO) OR3 C, NR3C (O R3a, C
(0) NR3R3a, NR@I@ é}; @\h%?@ﬁs 3NR3ER l= RRBYRIR8R3a, S02NR3R3a,

R T U P 70

occurrence, isc-§gt8chefgl £0BIMCE34 Qét@r@lalﬁ?ﬁns sBhepykasgbshi tHbegrwuph 0-2
R6, and benzyl substituted wth 0-2 R6; 30 R6, at each occurrence, IS

sel ected from ¢bn€Hst {OHRPECRZ, O, hahdg, SCI—IQubS)EIiCHBed(MZCHZGI-B RER; (CH3) 2,
CH2CH2CH2CH3, 28 WD 03/ 049681 PCT/ US02/ 38559 CH2CH (CH3) 2, CH (CH3)
CH2CH3, CH (CHB) 3, CN, N02, (CH2) rNR2Ra, (CH2) rC (O R2b, NR2C (0) Reb,

NR2C (O RIRPRZZ, edcH Mu%cé\mé e SNRERZa, 0 \R2G0ZNR2R2a, and
NR2S02C1-4 al kyl; 5 p, at each occurrence, is selected from0O, 1, and 2; r,

at eddh occurrebkexyl SCHel erH £d:f r om@H,CH3, 2CHAOH, 35, antCH,AM,AHs, at each

occurrence, is selete fromO 1, 2. and
CHZCH 2, CH CH3)CH2CH3, CH CH3)3, benzyl C3 6

carbocycle substituted with 0-2 R4P, and 5-6 membered
heterocycle containing from 1-4 heterocatoms selected
from the group consisting of N, 0, and S, substituted

15 with 0-2 R#4b;

alternatively, R? and R2?2, together with the atom to which
they are attached, combine to form a 5 or 6 membered
saturated, partially saturated or unsaturated ring

20 substituted with 0-2 R%4P and containing from 0-1
additional heteroatoms selected from the group

consisting of N, O, and S;

R4b, at each occurrence, is selected from H, =0, OR3, CH0R3,
25 F, Cl, Br, I, CH;, CH;CH;, CH,;CH,CH;, CH(CHjs),
CH,CH,CH,CH;, CH,CH(CH3),, CH(CH;3)CH,CH3;, CH(CHi);, -CN,
NO;, NR3R32&, CH,NR3R32, C(O)R3, CH,C(O)R3, C(0)OR3c,
CHC (0)OR3¢, NR3C(0)R32, C(O)NR3R32, S0,NR3R32, S(0)p-Ci-4
alkyl, S(O)p-phenyl, and CF3;
30
R3, ét each occurrence, is selected from CF3, CHiz, CHyCHj;,

CH,CH,CH3, CH(CH;3),, CH;CH,CH,CHs, CH,CH(CHs)s,

20



[17] In another preferred enbodi nent, the present invention provides a
novel conpound wherein: 15 Rla is selected from CF3, CO2CH3, CH2CO2CHS,
COR2CH2CH3WOS30@682CH3 , CH2 S (0) 2CH3 , C (O NH2 , CH2CPCOuUShEARB8559 SO2NH2,
CH2SO2NH2, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyridin-2-y|-N—oxide,
pyridin-3-yl - N oxi de, pyr|d|n 4 20 yl - N oxide, |n1dazol 1-yl,

CH2- i mi dazol - | CRKCHY), QI‘I?@HL CEt Eazbd:- phanyly ks 4 etz ch 261 L15- 42 RS,

CHz2-1, 2, 3,4- tetrazol - et razol - 5-yl rovi ded that
Rla forns ot hef2th ﬁn5¥1N§HQ?51tﬁ-ﬁd N}§E ﬁ-é EQ'81‘ N—CNybong 25 X is
selected fromCl_4 al kylene, -C(0)-, -C(0)CR2R2a-, -CR2R2aC (O , -C
(ONR2-, - NR2C (O -, -NR2-, - NR2CR2R2a CR2ZR2aNR2-, 0, -CR2R2a0-

~ OCR2R2a- R® BOaW’$@Che©@@uedeﬁ¢en1mﬁeseieﬂhedfﬁrbmmﬁngoﬂarBBEyCCHzO%%d

het er ycles that Ere substltuted W t h 0C2 R4a; 29 049681 _

PCT/ USD2/ 38559  cyElopPpyt: Effel opdaitir, E%%ﬁéﬁﬁk pi peri di nyl ,
pi perazinyl, pyiicylomn,Bht] Nt (deh anyds ( cﬁ?r @mnytﬂ @ﬁ%gphe@w
pyrrolyl, pyrrolldlnyl oxazonI i soxazol i soxazol i ny hlazonI 5

i sot hi azol yl, N9pazBRIR2S i GHSNFESRYE, ©k@uR%onqu2,c ﬁi2§dl NRACYO )RR azol yl |
1, 2, 3- oxadlazolyl 1, 2, 4- oxadi azaql 1, 2 5- oxadlazol

1, 3., 4- oxadi azoN§FC (@) BR4R % &ﬂﬁ%ﬁé? NH?$02NR4RAd éilél §R2502C1-4

1,2,5- thladlazoixl 10_1, 3, 4-thiadiazolyl, 1,2,3-triazolyl,

1, 2, 4- trlazoly } i 28BS riazolyl, 1,3,4-triazo|y|, benzofuranyl,

benzqﬂhlofuranyl |ndonI benzi m dazol yl, benzoxazol yl, benzthi azolyl,
i ndazol yl, ben2|soxazolyl ben2|soth|azolyl and |50|ndazolyl
p, at each occurrence, is selected from 0, 1, and 2.

[9] 1In a preferred embodiment, the present invention

15 provides a novel process wherein:

NR'R? igs selected from morpholino, pyrrolidino, and

piperidino;

20 R!2 is selected from CF3, S(0),CHz, and C(O)NH,;

A is selected from the group: phenyl, 2-pyridyl, 3-pyridyl,
2-pyrimidyl, 2-Cl-phenyl, 3-Cl-phenyl, 2-F-phenyl, 3-F-
phenyl, 2-methylphenyl, 2-aminophenyl, and 2-
25 methoxyphenyl;

B! is selected from the group: 2-(aminosulfonyl)phenyl, 2-
(methylaminosulfonyl)phenyl, l-pyrrolidinocarbonyl, 2-
(methylsulfonyl)phenyl, 2-(N,N-

30 dimethylaminomethyl)phenyl, 2-(N-
methylaminomethyl)phenyl, 2- (N-ethyl-N-
methylaminomethyl)phenyl, 2-(N-
pyrrolidinylmethyl)phenyl, l-methyl-2-imidazolyl, 2-

21



15 R4, at each occurrence, is selected fromH OR2, CH2ZOR2, F, d, Br, |
CH3 1 CH2CH3, CH2CH2CH3, CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CH3) 2 , CH
(CH3) CH2EBR3/049681 (CH3) 3 , -CN, NO2, NR2R2a, CH2NR2R2a, PCT(UBp2/5¥69 CH2C
(O R2c, NR2C (0) R2b, C (O NR2R2a, 20 SOZNR2R2a S(C»pRB and CF3; R4a,
at each occurrence,_is selected fron1H =0 CH2OR2, CI| , Br, F
|, CH3, CHecHImeEmpbrdciBidarolyiz) 22 | dméﬁ?@ﬁ?@ﬂ?%th@ﬁiw— (CH3) 2, CH

CH3) CH2CH3 o C pOyyR2c, CH2C
(0) Fec, Noc B REh Y& By RSSO SREDRA L sl e o 5. o,

each occurrence¢y030§ebpyﬂmdthymmaH;n@ﬁethQH3pheH2¢H32 -CN2CH2CH3, CH (CH3)

2, CH2CH2CHZ2 CH CH(CH3) 3, b |,
C3-6 carbocycl Cyét%EPFYngﬁlﬁPPﬁtB§g égg%§é Cé 6 carboc§c|e)CH2- =ney

substist uted wi {8y018p 5@Qy1agﬁlﬁoﬁegggngbggnggtegoqwcuq 30 WD 03/049681
PCT/ US02/ 38559 contalnlng from 1-4 heteroatons selected fromthe group

consi sting of Wydooxgndpsridipsi) metbylhphrnyl2 RBE; 2alMerlAativel y, when R2
is attached t a m ne protecting group;
R2a, at each oud r?&ggfﬂ’%&gg ?h‘g%ﬂP’ 21"&%“@3 g&%s CH2CH3, CH2CH2CHS,
CH (CH3) 2, CH2CH2CH2CH3, CH2CH (CHB) 2, CH(CHS) CH2CH3 , CH (CH3) 3 ,

benzyl , C3- carbocycle 10 substjtuted mnth -2 R4b, and 5-6 nenbered
heterocyc?%teEBﬂFéVﬁFMg Prdh?lsﬂl?ﬁﬁ%ﬁogf%mstg%l%%?%ﬂ ¢ oM TR 1 oup

consiygting of Methyléﬂgn%eﬁﬂ%nghghﬂ \Mzt-hmﬂpé mgetﬁg@am%hoﬁéﬁ?ﬁ%&zm

occurrence, is selected from ~4 al koxy
CH (CH3) 2 , CH2UrRGR2CGHZ!, CR2CN-PCHE) 2 , CH (CH3) CHZCH3 , CH (CH3) 3,

benzyl, C3-6 carbocycle ubstituted w 6 ole ered

et arocycie coRTSERPREPYIaRTEYE Rt el b Te BBy an o TP BRE ot oup
(cyclobutyl)aminomethyl)phenyl, and 2- (N-Pg-N-
(cyclopentyl)aminomethyl)phenyl.

15
[10] In another preferred embodiment, the acid in reaction
(b) is selected from: trifluoroacetic acid, sulfuric
acid nitric acid, and hydrochloric acid.
20

[11] In another embodiment, the present invention provides a
novel process, comprising subjecting a compound of formula
IV to the following reactions that are performed, when

25 applicable, in any order:

(cl) when ring D is a 3-cyano-4-fluorophenyl group,
converting ring D to 3-PgNH-benz[d]isoxazol-6-yl or 3-amino-
benz[d]isoxazol-6-v1;

(c2) when ring D is substituted by a 2-cyano or 3-cyano

30 group, converting the cyano group to PgNH or NHz;
(c3) when B is other than B!, converting it to BY;

(c4) when Pg is present, removing the Pg group;
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consisting of N, O, and S, substituted with 0-2 R4b; 20 R2a, at each
occurrence, is selected fromCF3, OH Cl 4 alkoxy, CH3, CH2CH3, CH2CH2CH3,
CH (CH3) WO,0308H2CH2CH3, CH2CH (CH3) 2 , CH (CH3) CHCEBT/USGB{58H3) 3
benzyl, C3-6 carbocycle substituted with 0-2 R4b, and 5-6 nenbered 25

het er ocycl e cont a| ning from 1-4 heteroatons selected % IR,
consi sting of (45)0whetd 25B s InAdsr R tHRBLNRAD: no&”f’ﬁ’é\f Q%b%y R2 and
R2a, tog%&% wd Rdder af oy ;?}}caz?&é[fBQYz;ﬁéd]ep&%tlt@@%he GOy ne to form

a5 or ered saturatg partially saturate unsaturated ring

subst i tut ed Wi (6 )0 vtheRAR ‘Bnils cOMO ai ndbgeft by it B2 ¥ 98iodgeshyl

PCT/ US02/ 38559 R4b, additional heteroatons selected fromthe group

consi sti r%mdjfp’N,ar&' and S; at each occurrence, is selected fromH, =0, OR3,

CH2OR8, 5 F, Gd7), wBlen Ir"*CGHS, c&R2 @B, cAHACRITHS cobelcCid)y 4t to
CH2CH2CH2CH3, CH2CH (CH3) 2, CH (CH3) CH2CH3, CH (CH3) 3, -CN, N2,
NR3R3a, CHINRBIR3a, C(O)R3, CH2C (O R3, C (0) OR3c, CH2C (O OR3c, NR3C (0)
R3a, C (0) NR3R3a, SO02NR3R3a, S (0) p-C-4 alkyl, S(O p-phenyl, and CF3;
10 R5, at each occurrence, is selected from CF3, CH3, CH2CH3, CH2CH2CH3,
CH (CH3) 2 , CH2CH2CH2CH3, CH2CH (CH3) 2 , CH(CH3)CH2CH3, CH(CHS)S phenyl
substituted with 0-2 R6, and.benzyl substituted vmth02 : R6, at
each occu[rlr?eﬂnc'fé'l O T @R HFAH, s e phigent Jf—onc?#ovmﬁs &, CHs,

CH2CIg, Eo (Q‘@a 1_2 s:.n CrEASHULIID £ 2 orrfel 4 CH3)
CHoCHS CH 3 PN ﬁm% Z%RZRZa C (0) Reb CH2C (0)
Ri b, NR303(G¥>R$@ follow1ng reactlons that are performed, when

applicable, in any order:
(c3) when B is other than B!, converting it to BY;
(c4) when Pg is present, removing the Pg group;
15 (c6) when R** is CHO, converting it to an aminomethyl

group.

[13] In another embodiment, the present invention provides a
20 novel process, comprising subjecting a compound of formula
IV to the following reactions that are performed, when
applicable, in any order:
(c3) when B is other than B!, converting it to BY;
(c4) when Pg is present, removing the Pg group; and,
25 (c7) when R is CO,H or COz;-alkyl, converting it to
C(O)NH>.

[14] In another embodiment, the present invention provides a
30 novel process, comprising subjecting a compound of formula
IV to the following reactions that are performed, when

applicable, in any order:
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20 NR2C(O) NR2R2a, S02NR2R2a, NR2S2NR2R2a, and NR2S02Cl-4 al kyl; and, p, at
each occurrence, is selected from0O, 1, and 2. 25 [18] In another preferred
enbodi merwp oBloe6pr esent i nvention provides a novel conpoRad/UshEsEsN: NR R2
is selected from norpholino, pyrrolidino, and 30 piperidino; Rla is

sel ected from CF3 SﬁO)ZC&B and C(O NH2; 32 WO 03/049681 PCT/ US02/ 38559 A

i s selected fréffthehgRoBp: ishéWA, CRORAGIYIY i gy ialy animnsthg dyl |
2- Cl1- phené E C - phenyl, 2-F- phenyl 3-F- phenyl, 2-nethyl phenyl,

2- am noph nyP and 2 5 nethoxyphenyl Bl is selected fromthe group:

2- (am nosul fonyl ) phenyl , 2- (nethylan1nosulfonyl)phenyl,

1- pyrrolidinocarbonyl, 2- (met hyl sul fonyl ) phenyl, 2-(N, N 10

di met hyl am nonet hyl ) phenyl, 2-(N- net hyl am nonet hyl ) phenyl , 2-(N-ethyl -

met hyl=am rg@g?t i aﬁeeﬂék A6 mBYET Ok i wtegehtayhheeewbn provides a
1-met hyl - 2-im dazol yl', 2- nethyl-l-lnldazolyl 2- (di met hyl am nonet hyl )-1 15

i m dazol ynovel(méphesam ﬂgmmfhyrtpglsubneeztengl a gopRound of formula

(cycl opro t hyl) hy

(cycl opr ony! yet byl o soyeL WLLBNONL, Erll oo pertermeds, KoPFoneny!
2-(N-(4- bydLoxyplperiidi apl) meabyl)phenyl and 2-(N-(3- 20

hydr oxypyrrolidi nyl) et hyl) phe and alternatlvely, Bl is , selected from
the group: 2- (K€ g Wpeﬁe¥hy C%bﬁe?ﬁy??@h% Hgyl, converting it to

2- (N-Rg- Nost il ami nonet hyl ) - 1-im dazol yl, 2- (N—Pg N 25

(cyclopropylnet yl ) am nonet hyl ) phenyl , 2-(N—Pg-N—

(cycl obutyl ) am nonet hyl ) phenyl , and 2- (N- Pg- N-

[16] In another embodiment, the present invention provides a

novel compound of formula III:

15 III

wherein:

ring D is selected from 4-chlorophenyl, 4-methoxyphenyl, 2-
cyanophenyl, 2-(aminomethyl)phenyl, 2- (PgNHCH;)phenyl,

20 3-cyanophenyl, 3-(aminomethyl)phenyl, 3-(PgNHCH;)phenyl,
3-cyano-4-fluorophenyl, (3-amino)benz[d]lisoxazol-6-yl,

and (3-PgNH)benz[d]isoxazol-6-vy1;

Pg is an amine protecting group;
25
R' and R? are selected from Cis alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and
benzyl;
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(cycl opentyl ) am nonet hyl ) phenyl. 30 [19] In another preferred enbodi nent,

the present invention provides a novel conpound of formula Illa: 33 WO
03/ 049681wWB@3he8R/ 38559 [ 20] In anot her preferred enbodi PEMUSOL/BEESPr esent
invention 5 provides a novel conpound of formula Ilib: DEFINITIONS The

present invention can be pragcticed on multigram10 scale, ki]ogramscale,
nul ti ki | oB-BRFBRELES LYy Rst¥ks & 3 <t AILOMBY i G SF eSTIRI _%d herein,

is preferable pp.pthessahe Weerehly at1 eask Qe starting material is
0 7 4

present in 10 grams or nofe, nore préeferable at |east 05 grans or nore,
even nore preferably at |east 100 granms or nore. 15 Miultikilogram scale, as
used hereig ]s intended to nean the scale wherein nore than one kil o of

at | east Bhe 5% afetogtehatepPall: | SHys 2 HatuSHoCEiCaal 6Hak: (S¥zfherein is
i nt dt | i.ch . th t | d which
o SuT 1ot ent £Br SGRERE of SHGCEHIERr [ Ehan Chh e el o DA Eal test's o

distribution t I Se d b | V ar e ded to nean
mol ar equivaIgﬁggaunl§E§X%$%%¥aﬁéehg%gg???§%¥§Tﬁgggﬁﬁ%ﬁuﬁ%gnﬁggéin

descri bed nay baye(@pyAYEt (0) Nt &115,s (@npeynds (of NiBe prESeEDfNEHVenti on
containing an 25 asynnetrical%y substituted atommay be isolated In
optical ly acti $6;8H; r aCéns@NHy, npyditdins 2metll, knovdim 3-hel amyriclint-o
prepare optically_active forms, such as by resolution_of 34 WO 03/049681
PCT/ US02/ 3855947 ¥éenPy T 6iRs 20 oY -¥rife s PY i Ad R Spilcdi19°18&i ve starting

ke an" 2l S0 DL B ot T e esipaande dedcr i bed Hor B Ao gad AP such

st abl e i sonersiapesbscentenpbatadyiln tihe,pr,esert dareants-g1., Gus-and trans
1,2,3,4-tetrazol-1-yl, and CH,;-1,2,3,4-tetrazol-5-y1,.
provided that Rl2 forms other than an N-halo, N-N, N-8S,
N-0O, or N-CN bond;

15
A is selected from phenyl substituted with 0-1 R*, pyridyl

substituted with 0-1 R?, and pyrimidyl substituted with
0-1 R%;

20 B is selected from B!, Cl, Br, I, OMs, OTs, OSO,Ph, CH,Br,
CH,0H, and CHO;

alternatively, A-B is hydrogen;
25 B! is Y or X-Y;

X is selected from Ci-4 alkylene, -CR2(CHR2R2P) (CHjy):-,

-C(0)-, -CR2(0OR2)~, -CR2(SR2)-, -C(0)CR2R22-,
-CR2R23C (0), -S(0)p-, -S(0)pCR?R?3-, -CR2R2?25(0)p-,

30 -3 (0)9NR2-, -NR2?S(0)3-, -NR2S(0)CR2R22-,
-CR2R225 (0) NR2-, -NR2S(0);NR2-, -C(O)NR2-, -NR2C(O)-,

-C (0)NR2CR2R28-, -NR2C (0)CR2R22-, -CR2R2aC(0)NR2-,
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geonetric isoners of the conpounds of the present invention are described
and nmay be isolated as a mxture of isoners or as separated isoneric
fornms. AlWOohios®mB1 di astereoneric, racemc forns and al | PgEArse2/88569
isoneric forms of a 10 structure are intended, unless the specific

stereochem stry or isgneric formis speC|f|caIIy |nd|cated Al'l_ processes
used to preparéﬂéﬁﬁﬁﬁﬁﬁﬁéObf th§R5€é@éﬁtr|nQ@ﬁ@PER and-NR¥E @)i@fiat es nade
therein are co

idere art pr esent i on,_Tautoners of
conmpounds sho I%r'lSqug%g Q he&%zﬁﬂﬁgg S|de%g§§a% :%%rt of the
pr esent |nvem@d§pRi¥eferably, t he nDIecuIar wei ght of conpounds of the
present invention is | éss than about 500, 550, 600, 650, 700, 750, or 800
grans per nole. Preferably, the nolecular 20 weight is |ess than about 800
gr ans per nDIe Nbrg V%eferably, t he nol ecul ar weight is |ess than about
750 TRre T e e vt or e preferably, the mol ecul ar weight is |ess

than about 70Qgr g”EaE?EBCf}EtL% shbe i enmeasWhsh bubedsd agngsed herein,
means that any é one or nore hydrogens on the de5|gnated atomis replaced

with a seIectiiﬁ&drmmmbémedmhﬁt@t@dygleugonpanuln@dfrhmt1f&e desi gnat ed

atom s normal valency is not_exceeded, and that the.subs ution_ results
"hCh ot At G SThRRCSS Ehot: HoucRrowR RersitrLed SEay; Phewd
hydr ogensg (”%ﬁﬂgkfﬁﬁﬁ%éuwfﬁﬁ 66@|§&£d Ket o substituents are not present on

aromatic ~hoieti es e présent invention is intended to include al
i sot @pes of atoms occurring in the present conpounds. 35 WD 03/049681

but i 1 6 ot S h (RS 5P v of © Jerier ol LEBr of G =0 hat CL
limtation, |sgfopes Of, Nydfegen tAGHEe, ! édl e8] BN cr,cH,CH,CH;,
CH,CH (CH3) 2, CH(CHs3)CH,CHs;, CH(CHs3);, -CN, NOgj,
(CHg) yNR2R22, (CHjy)C(0)R2¢, NR2C(0)R2P, C(0)NR4R22,
15 NR2C (0) NR2R22, C(=NR2)NR2R?2, C(=NS(0)3R?)NR2R22,
NHC (=NR2)NR2R22, C(0)NHC (=NRZ)NRZR22, S0,NR2R23,
NR2SO,NR2R22, NR280,-Ci-4 alkyl, NR2SO2R°, S(O)pR>, and
(CF2) xCF3;

20 R4%a, at each occurrence, is selected from H, =0, CHO,
(CH3) ;OR2, (CH3),~F, (CHy),-Br, (CHy),-Cl, Cl, Br, F, I,
CH3, CH,CH;, CH,CH,CH3, CH(CHs)jz, CHyCH,CH,CH3, CHCH(CHj3)z,
CH(CHsz) CHCHs, CH(CH3)3;, -CN, NOz, (CHz) NR2RZ2a,
(CHg) »C (O)R2¢, NR2C(0O)R2P, C(0)NR2R22, (CHy) N=CHOR3,

25 C (0)NH (CHg) oNR2R22, NR2C (0)NR2R22, C (=NR2)NRZR22,
NHC (=NR2)NR2R22, S0O,NRZ?R22, NR2S0,NR2R2?3, NR2S03-Ci-4
alkyl, C(O)NHSOp-Ci-4 alkyl, NR2SO3R5, S(0)pR®, and

(CF2) CF3;

30 R2, at each occurrence, 1is selected from H, CF3, Ci-g¢ alkyl,

benzyl, C3.g carbocycle substituted with 0-2 R4P, a C3.¢
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deuterium |sotopes of carbon include G 13 and C 14. 5 The present
invention is also intended to include all stable oxides of thiol and am no
groups, ewen3mkesl not specifically witten. Wien an am neCcgrusap3§ss9 | i st ed
as a substituent, the N-oxide derivative of the amno group is also
i ncluded as a substituent. Wen a thiol group is 10 present, the S-oxide
and S, S di oxi dexderdwalte Vs, -arseiba s utias Widdd 0B & Panpndabi-&bl e (e. g. ,
R6) occurs nore than one tinme in any constituent SL‘Ie rmula for a

p

compound. i t s REEFITAIS GFECRROBEYE AR BHAS | & G derfb meEr A ETHS

definition at evel% odSeAlNernOCEH IS NEShs Wty fOF 1eXxaipl gaqid, @ group is
substituted with 0-2 R6, then the group nmay optionally be substituted with

up to two R6 grungsi anckdR6vath edeh R¥®ccurrence i s sel ected i ndependently
fromthe definition of R6. Al so, conbinations of substituents and/or
vari aBl es are 20 perm ssible only if such conbinations result in stable

conpoundsy) dMeTh 2 -RONE, tighédh SRS LHeRlcHeR TROWh LIPS e then
connecting two atons n a ring, then such substituent may be bonded to any

atomon the riR%g.iSV\hi@n apigeh griottgeinds 92%Upi;st ed wi t hout indicating the
atom vi a which such substituent is bonded to the rest of the conpound of a
given formula, then such substituent nmay be bonded via any atomin such

substituea, GemaRal s fersiehstild wentes taid/fafonv i @:6s carg ekl ssi bl e
only if such conbinations result 30 in stable conpounds. As used herein,

the term " ani neerquydl £0t{ Rg carboptcler subNtpratec: ed'th OeReRéPt oamdy group
known in the art of organic synthesis for the protection of am ne groups.

As 36 WO 03/ 04068 MeTPiBd 1 2BHE- YRR FM e H 1t het ¥ ¥Rt ~ani no protecting
group reagent’, S EISHO ANl EAFCRK UL diblHecBhti OF 105 081§, syNt hesi s

and S, substituted with 0-2 R4b;

15 R2b, at each occurrence, is selected from CF3, Ci-4 alkoxy,
Ci1-g alkyl, benzyl, Cs-g carbocycle substituted with 0-2
R4P, and 5-6 membered heterocycle containing from 1-4
heteroatoms selected from the group consisting of N, O,
and S, substituted with 0-2 R4%b;

20

R2¢, at each occurrence, is selected from CF3, OH, Ci-4

alkoxy, Ci-g alkyl, benzyl, C3.g carbocycle substituted
with 0-2 R4P, and 5-6 membered heterocycle containing
from 1-4 heteroatoms selected from the group consisting

25 of N, O, and S, substituted with 0-2 R4b;

alternatively, R2 and R22, together with the atom to which
they are attached, combine to form a 5 or 6 membered
saturated, partially saturated or unsaturated ring
30 substituted with 0-2 R4P and containing from 0-1
additional heterocatoms selected from the group

consisting of N, 0, and S;
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for the protection of am ne groups that nmay be reacted with an amne to
provide an am ne protected with an amne 5 protecting group. Such am ne
protecti ryogsowssl i ncl ude those listed in Geene and Wit $CT/URDDEEE6E | ve

G oups in Oganic Synthesis" John Wley & Sons, New York (1991) and "The
Peptides: Analysis, Synthesis, Biology, Vol. 3, Academ c Press, New York,
(1981), the disclosure of which is 10 hereby incorporated by reference.

AP g S N L EGHL OGO LB L NELLDE, £bUL 81 oDl ClBLod Lo, Hhe

foll owi ng: 1) acy ypes suc trlf uoroacety pht hal yl ,
and p- toluenesumﬂnﬂyﬁm 2¢HaCHﬂnJ|c&hCHﬂﬁaﬁmge CHpess (GHioh , as

benzyloxycarbon and 15 substituted_benzyl oxycarbonyl s,
2- (p- blphenyl) {c %@Mﬂ%$%%ho§§é§gﬂﬁnyl QaM@Q§‘é”Iuorenylnethyloxycarbonyl
(Froc); 3) aliphatic carbamate types such as tert- butyl oxycarbonyl (Boc),

et hoxycarbonyl, diisopropyl net hoxycarbonyl, and allyl oxycarbonyl; 4)
cyclic 20rR¥ kydt (mdiarmd:cmntm&se,sm sl eyicedpEntry | Hx yCay bdhiCHand

adamant yl oxycar ho al k types r ;gg thyl and benzyl;
6) trlalkyIS|I%%éjéG@ﬁ gHﬂFﬁ Fﬁéﬁgﬂ%gn Ch ﬂﬁ%gg’containing types
such as phenyl ¢ @8I, a@ﬁ cﬁgy 1; 25 Am ne protecting groups

may i nclude, but are not |n1ted to the g%llomﬁng 2, 7-di -t-butyl -
[ 9- (10, 10- di oxo- 10 10, 10, 10- tetrahydrothlo xanthyl)]nethyloxycarbonyl; 2-

trlnetg%Lﬁﬁ%yleth §%%%$%€%6%§ hen et@g%Ef Carﬁoqﬁﬁ%OCHbCHm

biphenylyl)ethyﬁ Qﬁ@bonﬁlCHpgﬂzyﬁg@Hgamﬁggylcﬂgsﬂnmmg ghenzyl oxycar bonyl ;
2- (p- toluenesul t?ylox car bonyl; mchl oro- p-
acyloxybenzylo&?éﬁﬁbﬁ%&d 35 ﬁ?ﬁib@xé%@1ﬁﬁﬁ§ﬁﬂyloxycrbonyl; 37 WO

03/ 049681 PCT/ US02/ 38559

R3¢, at each occurrence, is selected from CH;, CH,CHj,
15 CH,CH,CHs, CH(CHi3),, CHyCH,CH2CH;, CH;CH(CH;),,
CH (CH3) CH,CH3, CH(CHs)i3, and phenyl;

R4b, at each occurrence, is selected from H, =0, (CHy) OR3,

F, Cl, Br, I, CHs, CHyCH3, CHyCH,CH;, CH(CHs)2,

20 CH,CH,CH,CH;, CH,;CH(CH3)2, CH(CH3)CH,CH3, CH(CH;);, -CN,
NOz, (CHz) NR3R32, (CHp) C(O)R3, (CHz).C(O)OR3¢,
NR3C (0)R32, C(0O)NR3R32, NR3C(0)NR3R32, C(=NR3)NR3R3a,
NR3C (=NR3)NR3R32, SO9NR3R32, NR3SO,NR3R32, NR3S03-Ci-4
alkyl, NR3SO,CF3, NR3SOz-phenyl, S(O)pCF3, S(0)p-Ci-z

25 alkyl, S(0)p-phenyl, and (CF2)CF3;

R>, at each occurrence, is selected from CF3, Ci-¢ alkyl,
phenyl substituted with 0-2 R®, and benzyl substituted
with 0-2 RS;

30
R6, at each occurrence, is selected from H, OH, (CHy) ORZ,

halo ’ CH3 ’ CHzCH3 , CHgCHzCH3 , CH (CH3) 2 CHzCHzCHZCH3 v

28



p- (di hydr oxyboryl ) benzyl oxycar bonyl; m nitrophenyl oxycarbonyl ;

0o- ni trobenzyl oxycar bonyl ; 3,5- di net hoxybenzyl oxycrbonyl; 3, 4-di net hoxy- 6-
ni t r obenzaybespemsbonyl ; N - p-tol uenesul f onyl am nocar bonyl PC3/US02/38559

t - anmyl oxycar bonyl ; p- decyloxybenzyloxycarbonyl

di i sopropyl neth | oxycar bon ; 2, 2-_di et hoxycar bon V|n | oxycar bonyl ; di (2
pyri dyl) nethy?% g:%dﬁyl%HéCH$h$%ﬁ§ﬁweFﬁ§%5§ varBony¥02 - pht hal i m de:

dithi i ni t b 5 | ;
G asuecinl ) Aqbr TR IES) fon OB, o 0 SribbmmicsubEL Y
As used her ei ng Zalkyks; 'ﬁHb@Lﬁﬁﬁﬁﬁﬁt oSbgt@tzt@a bebsobianehed apd

strai ght-chain saturated al 1 phatic ydrocarbon group$ having the specified
number of carbRr2sdomp., Gikla ;15 alkyl, is intended to include C1, C2, C3,
4, G, 6, Cr, C8, (9, and C10 al kyl groups. Exanples of al kyl include,
but ake not linted to, nethyl, ethyl, n-propyl, i-propyl n- but yl,

s-butyl, t-bu y -pentyl, and s pen tended to

i ncl ude BBt h® %ﬁegcgﬁgrgPFglgﬁF Eﬁa ﬁtng%r aFFSLQVIC hydr ocar bon
groups havi ng the speci fied nunber of carbon atons substituted with 1 or
nore hal ogen (for_ exanple -CVFw where v=1 to 3 and w=1 to (2v+l)).

Exanpl es bf Rl BAFRyPCFHEFERES bif sF&eRsE EiPled td, 2tr PPudromr@chyl |
trichloronmethyl, pentafluoroethyl, and 25 pentachl oroethyl. "Al koxy"
represents an aIkyI group as defined above with the indicated nunber of
car bdd at bnsatattabhedctimrengk, ansospdeanted dgem Gl 10 &l kexy, 3i.s i ntended
to include C1, C, C3, ¢4, G5, Co6, C7, C8, C9, and Cl0 al koxy groups.
Exanpl es of al koxy include, but are not limted to, 30 nethoxy, ethoxy,

n- propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy, n-pentoxy, and
s-pentoxy. "Cycloalkyl" is intended to _include saturated ring groups, such
as cycl optdpyIn epekbput preferredc eapefipentes thee presgity Lnvengdon

provides a novel compound wherein:

15
Rla ig selected from CF3, CO2CH3, CH,CO2CH3, CO2CH,CHj,

S(0),CH;, CH,S(0),CH;, C(O)NH,, CH,C(O)NH,, SO,NH,,
CH,SO,NH,, pyridin-2-yl, pyridin-3-yl, pyridin-4-vy1,
pyridin-2-yl-N-oxide, pyridin-3-yl-N-oxide, pyridin-4-

20 yl-N-oxide, imidazol-1-yl, CHjy-imidazol-1-yl, 1,2,3,4-
tetrazol-1-y1, 1,2,3,4-tetrazol-5-yl, CH,-1,2,3,4~
tetrazol-1-yl, and CHy-1,2,3,4-tetrazol-5-yl, provided
that Rl2 forms other than an N-halo, N-N, N-S, N-O, or

N-CN bond;
25

X is selected from Ci-4 alkylene, -C(0)-, -C(0)CR2R22-,
-CR2R23C (0), -C(O)NR2-, -NR2C(0)-, -NR2-, -NR2CRZ2R2a-,

—-CR2R2a8NR2-, 0O, -CR2R220-, and -OCR2R2a-;

30 Y is selected from one of the following carbocyclic and

heterocycles that are substituted with 0-2 R4a;
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WO 03/ 049681 PCT/ US02/ 38559 intended to include C3, C4, C5, C6, and C7
cycl oal kyl groups. Alkenyl" is intended to include hydrocarbon chai ns of
ei ther swopaBgkespr branched configurati on and one or nor @Cunsat/sRssd ed

car bon-carbon bonds that may occur in any stable 5 point along the chain,
such as ethenyl and propenyl. C2 10 alkenyl is intended to include C2, C3,
G, G5, OB, C7, CB,CYSIODERRI ol PES KESH T oupES LA RY hy 1 BEPRY T nt ended. t o
i ncl ude hyd“%&ﬁé&iﬁfﬂ@iPSpEEeféﬁﬂ@&l?t%?%ﬂ@§10rp§fﬁﬁﬁﬂ§ﬂ, e@pbhgur ation
and one or nore triple ‘carbon-carbon bonds 10 t hat may occur in any stable
poi nt al ong t eoxiad hinglic htlasopkethyhy | p¥wdo by bpypyrrotRdigy kynyl is

i ntended to includ ,» C3, CA , 6, _Crl,.C8 . C10 al kynyl
groups. "Fb|o"°§ﬁ25¢%§%gﬁ%ﬁx%éoﬁ%§g h%$%?%o%%?%%scg%1$$€% 0, chloro,

bromos and i odpsottitazSDYN) ey eZolpl Usheidazdbyl epoeasbézal gl |,
negatively charged_species such as. chloride, brom de, hydroxide, acetate,
and sul fate. ASRiRGHPFRESn, trEaFdbclclbr2i 3~ PHeehdealyd nean any stable
3, 4, 5, 6, orqy 75ngr 0. JoNeeycl i s or pigygtbeyer 7, 8, 9, 10, 11, 12,
or 13-menber edl'b?T'cy::%‘?ércizgoar1 tr c%cjfi ¢ 720 any o fywhl ch may be saturated,
partial ly unsatut a4 -edtadiazatyhatlc2, Exdnphaadsandlyglich car bocycl es i ncl ude,

but are not Ijmted tp,.cyclopropyl ycl obytyl , - cycl opentyl, cycl ohexyl,
cycl oheptyl d%g%ﬁﬁfym}ééﬁ%?%ﬁ%iy!¥'2[§T§hﬁT§f%§%}%%Ctape,
[4.31Q] bi cycl ononanesh25314z41P1 bi £yg) vdesango1i 2, 21 2b bicyel gasiane,
fluorenyl, phenyl, naphthi%léi |ndan¥I, adamantyl , and_tetrahydronaphthyl.
As used hereint: % he-tetarohet erbeyctetriazeohybndeantofuneayila stable 5, 6,
or 7-nenbered]gg@9 i jcyel | ; , 11, or 12-nmenbered
bi cyclic or tr|cyd??%i%£?€%%£¥tl?%&§}§%’ﬁ%?% l?gd%g?ﬁ§gted, partially
unsaturated arenmnsabizeibyed hainthiazylyandinbaecblygbnsbehsisbxzaobph, atons
and 1, 2, 3, aor 4 heteroatoTB indegendentég SEIfcted

vl, zolyl;

benzisothiazo and 1lsoin
15

R4, at each occurrence, is selected from H, OR2, CHy0RZ2, F,
cl, Br, I, CHs, CHyCHs;, CH;CH,CH3, CH(CHi3),, CH,CH,CH;CHj3,
CH,CH (CH3) 2, CH(CH3)CH,CH;, CH(CH;)3, -CN, NOz, NR2RZ2a,
CHoNR2R2?2, C(O)R2¢, CHoC(0)R2¢, NR2C(O)R2P, C(O)NR2RZ2a,

20 SOzNR2R22, S(0)pR>, and CF3;

R42, at each occurrence, is selected from H, =0, CHO, ORZ,
CHZORZ, Cl, Br, F, I, CH;, CH;CH;, CH,CH,CH;, CH(CHs)gz,
CH,CH,CH,CH3, CH,CH(CHs),, CH(CH3)CH;CH;, CH(CH;)i3, -CN,

25 NO;, NR2R22, CHyNR2R22, C(0O)R2¢, CHyC(O)R2¢, NRZC(0)R2b,
C(0)NR2R2a, SO,NR?R22, S(0)pR5, and CF3; ‘

R2, at each occurrence, is selected from H, CF3, CHs, CH,CHj,

CH,CH,CH;, CH(CH3),, CH,CH,CH,CH;, CH;CH(CHs3)2,
30 CH (CH3) CH,CH;, CH(CHi3)s, benzyl, C3z_g carbocycle

substituted with 0-2 R%P, a C3_g carbocycle-CHz-

substituted with 0-2 R%4P, and 5-6 membered heterocycle

30



39 WD 03/049681 PCT/ US02/ 38559 fromthe, group consisting of N, 0, and S
and including any bicyclic group in which any of the above-defined

het er ocycWDm3nigegs i s fused to a benzene ring. The nitrogeaT/snzi3sssd f ur
het eroatons may optionally be oxidized. The 5 nitrogen atom may be

substituted or unsubstituted (i.e., N or NR wherein Ris H or another
substituent, idondefitHaty . frahel HethatRERA TS i FRL DI ERR R PTY Wt s

pendant group _at .any. hete tom or bon_.a resul t s)ituwia stable
structure. Thec%bgtjesrr%fiﬁslc?%cqﬁi n(g']s ad%oggsrf’l bselgo%ée)ﬁeé@ngérra“{/l%g qu s%ubs'ti tuted on
carbon or on a nitrogen atomif the resulting conpound is stable. A

nitrogen in the heterocycle may optionally be quaternized. It is preferred
t hat wherpktrrnatgreg Lyhuiten gt Ssaﬁd:t@@te@?mtoi Rt REIRE &Y GEPIsE e fdsdts 1,

then these hetgerqat %gsgg{ivegﬁgo%g&qﬁy igtr]]:%t e,e another. It 15 is preferred

that tThe total nunber ato het erocycle is not nore than
1. As used herein, the term "aromatic heterocyclic systenl or "heteroaryl™

is intended to nean a stable 5, 6, or _7-nmenbered nonocyclic or _hicyclic
or 7, 8, RF* optlGasEnEcArIsnGFel ilE FELE T Hromfondttize 5631 i higeSHaich

consists of c ons, . 2 h I i ndependent |y
sel ected from Pﬁ@%?%ﬁ’p %}g@étzi’nSH%%ﬁz%ﬁg?’ :éh%%ﬁ it3 fs to be noted that
total nunber ofu@HJKE,0HAL 0T ((H;)shebanapdt i C3heterdoygtale s not nore than

1. Exanpl es of heterocycles include, but are not limted 25 to, acridinyl,
azocilflyl , benziuh=laizoltyed werzod w2 RAA,, anserdzét Wesharady hetsxemidtiophenyl

benzoxazol yl, benzoxazolinyl, ., benzthi azo] yl Lazpl yl,
benzt etrazol ylcforg?ﬁ'ljzt?ls%g(a% I?Il ger}_rlleztl_“%ro %?%%%I%%?gé%%%z?%lg a%% i%??‘,lp
carbazolyl, 4akhcarbazolybs ©ardoldnyls, 30ush DEREYE , wLl o0BRYR4D;
ci nnolinyl, decahydroquinolinyl, 2H 6H 1,5, 2-dithiazinyl,
di hydrofuro[ 2, 3-b] tetrahydrofuran, furanyl, furazanyl, im dazolidinyl,
i m dazol i!@g , .
,’ at each occurrence, is selected from CF3, Ci-4 alkoxy,
15 CH;, CH,CH;, CH,CH,CH;, CH(CH;)a, CHCHpCH2CH3, CHRCH(CHs)2,
CH (CH3)CH,CH3, CH(CHi)3, benzyl, C3z-g carbocycle
substituted with 0-2 R4P, and 5-6 membered heterocycle
containing from 1-4 heteroatoms selected from the group
consisting of N, 0, and S, substituted with 0-2 R%b;
20
R2C¢, at each occurrence, is selected from CF3, OH, Cji-a
alkoxy, CH;, CH,CHs, CHzCHzCH3, CH(CH3)2, CHgCHzCHzCHg,,
CHzCH(CH3)2, CH(CH3)CH2CH3, CH(CH3)3, benzyl, C3_6
carbocycle substituted with 0-2 R4P, and 5-6 membered
25 heterocycle containing from 1-4 heteroatoms selected

from the group consisting of N, 0, and S, substituted

with 0-2 R4b;

alternatively, R? and R22&, together with the atom to which
30 they are attached, combine to form a 5 or 6 membered

saturated, partially saturated or unsaturated ring

substituted with 0-2 R4P and containing from 0-1
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i mdazolyl, 1Hindazolyl, indolenyl, indolinyl, indolizinyl, 40 WD

03/ 049681 PCT/ US02/ 38559 indolyl, 3Hindolyl, isatinoyl, isobenzofuranyl,

i sochr omewglo3/0#s8i ndazol yl , isoindolinyl, isoindolyl, is®quiusol/3ssy¢,

i sot hi azol yl, isoxazolyl, nethyl enedi oxyphenyl, nDrphoIinyI,
napht hyri di nyl, 5 octah dr0|squ|noI|nyI oxadi azolyl, 1,2, 3-oxadiazolyl,
1, 2, 4- oxadi azRYd 1t%9@ag Bﬁ%ﬁ?%%%@%? Sﬁlgcﬁe@xgﬁPQZgh9lQIOBRazoIidinyI,
oxazol yl, OXIn gﬁgi dhnyb aeganthrldlnyl phenant hr ol i nyl ,
phena2|nyl enot a2|ny , phenoxathlnyl phenoxa2|nyl pht hal azi nyl, 10
plpera2|nyl plperldlnyl, pi peridonyl, 4- plperldonyl plperonyl

pterldlnyl purinyl, pyranyl, pyrazi oI|d|ny oI|n

pyr azol yi®*% ré}tdz?ﬁ%loccup’iﬁﬁ%xa‘-z%l%e @p%ﬁp%l o%lﬁ‘?lﬁlzﬁol‘ed p‘%/ﬁ? ol e,
pyri diznyl , pyr dy i mdi yr I 2H—pyrro|y| 15
pyrroF qU|ﬁ%20 |h$¥£ g%ln8¥7n§$¥kﬁﬁqu|ﬂﬁ+(§fn FH tﬁ%:lgﬁoxallnyl

qui nucl i di nyl , cigH,afRydnof Wyl (CHsi £t rc&hm@m{aqmn(ﬂm (GH5) 3, -CN,

tetrahydrqu|noI|nyI tetrazol -t hi adi azi_nyl ,
1, 2, 3-t hi adi az2Pa | NRPR? 4- CﬁhNélc’ili”\%”zo|C§/10 Pf’ 2 BlHiOAdi>az §1(P) OR3C,

oo ik RS R By, LOLgESHas { Mookl Srg Mazar

1,2,4-triazol yliyxd 2, §(é;|f?%gﬁ91 la@a4criyiazolyl, and xanthenyl. A so

|ncluded are fused ring an plro conpounds contai ning, for exanple, the
abova 025 heterocycles. The phrase "pharmaceutically acceptable” is enpl oyed
herein to refer to those conpounds, materials ositions and/ or dosage
forms whiRh at%e,eagh mwwwwpel%w%%%edn%a%n&}uo@%aemCHngN abl e for

oxcessive Lo HEpChr R LEhER, Rt e e oG BB 3 her pr obl em o
CH(CH3) CH,CH;, CH(CHs)3, phenyl substituted with 0-2 RS,
and benzyl substituted with 0-2 R®;

15
R6, at each occurrence, is selected from H, OH, OR2, CH30RZ?,
F, Cl, Br, I, CH;, CH;CH3, CH,CH,CH3;, CH(CHs)g,
CH,CH,CH,CH;, CH,CH(CHs)z, CH(CH3)CH,CH;, CH(CH3);, -CN,
NO;, NR2R2&, CHyNR2R22, C(O)R2P, CH,C(0)R2P, NRZC (0)R2b,
20 NR2C (O)NR2R22, S0,5NR2R22, NRZ2S0,5NR2R2%2, and NR2S05C1-4

alkyl; and,

p, at each occurrence, is selected from 0, 1, and 2.

25
[18] In another preferred embodiment, the present invention
provides a novel compound wherein:
NR'R? is selected from morpholino, pyrrolidino, and
30 piperidino;

Rla ig selected from CF3, S(0),CHz, and C(O)NH,;
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conplication, commensurate with a reasonable benefit/risk ratio. 41 WO
03/ 049681 PCT/ US02/ 38559 As used herein, "pharnaceutically acceptable
salts" rwDes/oswsderivatives of the disclosed conpounds wreraisn2/s4369 par ent
conmpound is nodified by nmaking acid. or base salts thereof. Exanples of
pharmaceutically acceptable salts 5 include, but are not limted to,

m neral or organic acid salts of basic resi dues such as am nes; alkali or
organi ¢ Sd SOl ACLdll £ LESLALCT SUEN BeGRl POXYLY L1461 ds3 _gprisbe, |ike.
The pharnaceutlca y accepta |nc ude’ the ~ conventional non-toxic
salts or the qhﬂmﬁﬂrmu@ybnnbﬁmDﬂpﬂénghlt% ©1-phenpar entFephpoyhd 3oF med,
for exanple, from toxic jnor ic or ni c _acids or exanpl e, such
convent i onal AL 02§%?Y%yi£% ?mh?ggﬁﬁ?yfln??gdg to, those
derived fron1hﬂgﬂgﬁghgh@@plorganlc aC|ds selected from 2-acetoxybenzoic,

2- hydr oxyet hane sul fonic, acetic, 15 ascorbic, benzene sulfonic, benzoic,
bi car boni c, carboni c, citrlc edetic et hane di sul foni c, ethane sulfonic

| o OUCNORAN.f oL G AU O G SLUPl s B yarsani ¢
hydr oxynal ei c, Iﬂyﬂmﬁk¥@ﬂ@@$@bfﬁny2Qphéﬁ?hlOn+pyrfatiﬁtnotazbobybnl2~ | auryl

sul fonic, maleic mal i ¢ nandel , nethane sul fonic, napsylic, nitric,

oxal i c, panolﬁmeﬁ%ﬁ¥%¥%%ﬁ?¥l B%%ﬁ¥iac%fﬁ@ phosphorlc pol ygal act uroni c,
propigni c, salggGyClihe) anifehéEn § 1C,o-gyccinic, sulfamc, sulfanilic,
sul furic, tannic, tartaric, Sy t ol uene sul fonic. The pharmaceutically

acceptable smnﬁihylamen@meShml)phﬁnﬁht|bﬂ Haathelsint hesi zed fromthe
par ent conpound th cont aj ﬁ%ﬁ35| |dic noi ety by conventi onal
chemical et HEHE: %?%T?% v ¥arts be prepared by reacting 30 the

free acid or %ﬁ:ﬁrcﬁﬂd@n@im&hﬁ?@ pﬁaﬂpyndﬁ methya 2-imidazolyl, 2-
methyl-1-imidazolyl, 2-(dimethylaminomethyl)-1-

15 imidazolyl, 2- (methylaminomethyl)-1l-imidazolyl, 2-(N-
(cyclopropylmethyl)aminomethyl)phenyl, 2-{N-
(cyclobutyl)aminomethyl)phenyl, 2-(N-
(cyclopentyl)aminomethyl)phenyl, 2-(N-(4-
hydroxypiperidinyl)methyl)phenyl, and 2-(N-(3-

20 hydroxypyrrolidinyl)methyl)phenyl; and,

alternatively, B! is selected from the group: 2- (N-Pg-N-
methylaminomethyl)phenyl, 2- (N-Pg-N-methylaminomethyl) -
1-imidazolyl, 2-(N-Pg-N-
25 (cyclopropylmethyl)aminomethyl)phenyl, 2-(N-Pg-N-
(cyclobutyl)aminomethyl)phenyl, and 2- (N-Pg-N-
(cyclopentyl)aminomethyl)phenyl.

30 [19] In another preferred embodiment, the present invention

provides a novel compound of formula IITa:
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stoichionetric anobunt of the appropriate base or acid in water or in an
organic solvent, or in a mxture of the two; generally, non-aqueous nedia
| i ke et hewp oaknsB1 acet ate, 42 WO 03/ 049681 PCT/ US02/ 38559 PeThesnnbsss9

i sopropanol, or acetonitrile are preferred. Lists of suitable salts are
found in Rem ngton's Pharmaceutical Sciences, 18th ed., Mack Publi shing
Conpany, Easton, PA, 1990, p 1445, «theydi sclosure of which is hereby
incorporated 5 by reference. "Stabje cfnmpound” and "stable structure” are

meant to indicate a conmpoun IJySuiNACRently robust to survive
isolation to a useful degree |of plrity fr@ reaction m xture, and
formulation into an efficaci er apeut s Q_agent. "Substituted" is

intended to indicate that one or nnrernhydrogensIon the atomindicated in
the expression using "substituted" is replaced with a selection fromthe

i ndi cated group(s), provided that the indicated atom s 15 nornmal valency is
not exceeded, and that the substitution results in a stable conpound. Wen
a substituent is keto (i.e., =0) group, then 2 hydrogens on the atomare
repl aced. [ SYNTHE S50 t ROr Byr 8y rpéd esralnpd Emant, wehboptebéentt abhventidhe
present invention may be_ further understood by_the follow'ng schenes and
descrﬁptiEﬁ@Yl@%SVE)@%Y%hQ%@@p?%ﬁﬁLﬁng%ﬁggéaPFEB fation of dipol arophiles

,,eBllla llic Dipoloarphiles Illa c can be forned by reacting
N
SRR SN

|
0
IIIb I,
DEFINITIONS
The present invention can be practiced on multigram

10 scale, kilogram scale, multikilogram scale, or industrial
scale. Multigram scale, as used herein, is preferable in
the sale wherein at least one starting material is present
in 10 grams or more, more preferable at least 05 grams or
more, even more preferably at least 100 grams or more.

15 Multikilogram scale, as used herein, is intended to mean the
scale wherein more than one kilo of at least one starting
material is used. Industrial scale as used herein is
intended to mean a scale which is other than a laboratory
sale and which is sufficient to supply product sufficient

20 for either clinical testsg or distribution to consumers.

As used herein, equivalents are intended to mean molar
equivalents unless otherwise specified.

The compounds herein described may have asymmetric
centers. Compounds of the present invention containing an

25 asymmetrically substituted atom may be isolated in optically
active or racemic forms. It is well known in the art how to

prepare optically active forms, such as by resolution of
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their corresponding cyclic am ne precursors (e.g., 5 piperidi

ne,

pyrrolidine, or norpholine) with an appropriate a,a-dichlorolactam(e.g.,
N 4- i odopwervglo4®sB- di chl or opi peri di n-2-one). Preferably, PCRAISOB3RSEY on i S

conducted in the presence of an excess of the desired cyclic
excess cyclic am ne can be solvent, reactant, d base, Pr

anm ne. The
eferably, this

condensati&eEnic doHdt t¥a kY st ?%*SIWOI’E‘e%%Jr%‘”{‘ % ¥Ftive %%’FH:“ m ne.
Wen B '?ﬂ%’ﬁ%% i Otﬁ%w&rié - Eeomdrd Soﬁe&féfﬁgsfr@nﬁl@cbuﬁie , OMs,

Orls, and CHO), then the di pol arophile

can be

modi fi ed dandontaic Bie ].:Ike eoxam'pdtleso Soe uidreseup| imgtlcancorpadndsed to

I I
benzal GeAE e T B nd, Shhartede oo BRRFT Ty (5. g.

(e.g.,
, an am no

gr oupy, t&&fhé%_pf@d’éc@%n%l@é%ﬁ@é’e@ﬁlﬁﬁvé@ti&@ cycioaggiittpangeaction. 44

WD 03/ 049681 R1 1 NB\ ; R "A R NIL Il I a-, The

1, 3-di pol ar

cycloaddn;&QWﬁﬁﬁ%ﬁﬂ#%ﬁmQ#St%@ heserrrorpden?t obhe ivBeveat r SAYeRBROBet ween
an 10 st L QENSIALALE A AL e1HL NEsdd Beed 25 U pL 212002 ELORLAL OBRI | €

(rr)y. Thi's cyc ion re t|on regi ospecifica

y generates t

as separated isomeric forms. All chiral, diastereomeric,

racemic forms and all geometric isomeric forms of a

10 structure are intended, unless the specific stereochemistry

or isomeric form is specifically indicated. All processes

used to prepare compounds of the present invention and

intermediates made therein are considered to be part

present invention. Tautomers of compounds shown or

of the

15 described herein are considered to be part of the present

invention.

Preferably, the molecular weight of compounds of the

present invention is less than about 500, 550, 600,

650,

700, 750, or 800 grams per mole. Preferably, the molecular

20 weight is less than about 800 grams per mole. More

preferably, the molecular weight is less than about 750

grams per mole. Even more preferably, the molecular weight

is less than about 700 grams per mole.

The term "substituted," as used herein, means that any

25 one or more hydrogens on the designated atom is replaced

with a selection from the indicated group, provided that the

designated atom's normal valency is not exceeded, and that

the substitution results in a stable compound. When a

substituent is keto (i.e., =0), then 2 hydrogens on the atom

30 are replaced. Keto substituents are not present on aromatic

moieties.

The present invention is intended to include all

isotopes of atoms occurring in the present compounds.
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correspondi ng fused pyrazoline (I11). Aprotic solvents (e.g., toluene,
THF, and DME) can be used. The preferred solvent for the cycloaddition
reacti on we osokwsene. 10 Hydrazone (1) can first be cont actrea/usne/sgsshe base
or dipolarophile (I1), followed by addition of the second conponent. For
exanpl e, dipolarophile (I1) can be contacted wth hydrazone (1) and

addi t i on Tsfotiamreshaqee tHeoee RN DaWRERO t RS SRR r At QS JHUIPeT | 5

expect ed }?t]%atedlt{%rg%& di pol em;niE L Se gengy %ﬁ% %?)ééﬁeiﬂ%ﬁéﬁ&ﬁp% ihe.

di pol arop rnativel'y, € hy can be contacted with a
base and vaiddidutoril iofi tch {xodrar opdw t @pdd |9 £ caydt been f ohé bude Genet s oandf

nitrileimne 1,3-dipole (la) can be . achjeved. by reacting.a base with its
hydr azonéSH e Eor IZ?P%‘?Q.S Bége%a%% LS| Gﬁygfan ?1?—5@ ((:é.légt ,
triethyl an ne god (i sOpF oW &t Hyban 8el186 tyebh8edietdi anylaakngsl(e. 9.,

N- met hyl nor pholine) can be used. The preferred base is a trialkylam ne,
such as tstiahhylamides of thigk|awrdtaminargrowps nesvenchhgs not

N- net hyl hol i N .. Pref ,.ab 5 i f b
o ussd THEAEL SR AN LR o oA 800 Ralg B TR L a e
used. PCHUISNY 38559, Reastn-obx{d@ : ddy Bvdk pob asf cyhé ocamithdi gnodds O

03/ 049681 PCT/ US02/ 38559 Factors |like the reactivities of 1,3:dipole
pr ecur sor&lsq I InGHeR % o oPHPs BELESRY - caifbaRrfactRtAd EFeMBatiti on

reactpon Th i< ci Y6 and LB MRYsHE vari ed.
Qual ?‘Pat ip\gle %n%'hg&gér géerm}é @(tghéeﬁge%ﬁ?(\i/%%?%ég? t he 1,%- di pg?e p?ecur sors

(1) is: hydtrlazdedyl nmesylate > hydrazonoyl brom de, tosylate,
benzenesul fonate >> hydrazonoyl chloridﬁ. When a hydrzonoyl chloride is
used, then tHEhenRY oreFiablef épa®ly Ruh AECARSeNeTat ERet eRpetalEr e

(e.g., r?ﬂk%ﬁ%?ﬂmitf%itﬁQMEVSE’f&@ﬁ&lé FBL € compound, its definition

at each occurrence is independent of its definition at every

15 other occurrence. Thus, for example, i1f a group is
substituted with 0-2 R6, then the group may optionally be
substituted with up to two R® groups and R® at each
occurrence is selected independently from the definition of
R6. Also, combinations of substituents and/or variables are

20 permissible only if such combinations result in stable
compounds.

When a bond to a substituent is shown to cross a bond
connecting two atoms in a ring, then such substituent may be
bonded to any atom on the ring. When a substituent is

25 listed without indicating the atom via which such
substituent is bonded to the rest of the compound of a given
formula, then such substituent may be bonded via any atom in
such substituent. Combinations of substituents and/or
variables are permissible only if such combinations result

30 in stable compounds.

As used herein, the term “amino protecting group” (or
“N-protected”) refers to any group known in the art of

organic synthesis for the protection of amine groups. As
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10 reactive hydrazone is used (e.g., nesylate), then the reaction can be

performed near roomtenperature (e.g., 5- 25C) . The presence of the am no

group (i.w0,0386RL) on the dipolarophile (I1) has been f@®aaAsvn3ts69

advant ageous. 15 Conpared to cycloadditions wth di pol arophiles not having

the am no group, the above cycloaddition can be conducted at | ower

t enper at Useed PR DDV Hes heghel agiep deroPrel eRabIFOUPt KE2ERIRO group is

nor phol i ] j | i ne h ase | e ¥es2Q NWM

pref or abl S STo 9 S T ahls BhORE LA e "Er ot SRafhEL P bes TS

pr ef er abl fot ctleneroanctite oceashina gsoupsefkbatbhyyrba atatted $iRBC. Wien

the amne is pyrrolidine, the base is preferably. preferably about 2
d fithera

equi val ertd FPLPRASEC PEOPHES R, SRR sBF 9ERE LT b#P*+887t ol uene, and

the reaction:ds: PRSI SFERLY r§ﬂcﬁtaﬁiﬁa‘éi@é&étiﬂ%egréﬂﬁsaﬂhB@u&é
pi peridine, the base is preferably NWM" preferably about 2 equival ents of
base are presentisté@ imobveancisngrWhesabljrobeabhee @nduphelRreaction is

R A S LSO e

pyrazol i ne tan’ bé converted

to its cornespopeiags pyrazdleipyr sghobheeitl Viibyotsyeaveknt sith an 5 acid.
This deami nation reaction is greferablé erformed in the presence of a
strong achePdenic, Press| dpvadetke A&PHL) ¢ TERS, dsariaFiecatf dWhi-ERi ¢5aci d,

gpd QMdfq&Qég%iCi@§59po£g€éa)b¥fffeg%@%%g.sohxsﬂﬁlggyo@eam§ﬁg (e.g., CHCl12

HF) . As e ordinary s e art recogni zes, sone 10 acids are
usual |y avedtedbtengngtbeppr esehudeof buatserendotsblimened For tkanple, 6N HCl

can be avpiable. i | 5oRLopYLaloahiah (LPAimdl, "EhsR1oPS.ALe el e as an
(TFA), phthalyl, and p-toluenesulfonyl; 2) aromatic
carbamate types such as benzyloxycarbonyl (cbz) and

15 substituted benzyloxycarbonyls, 2-(p-biphenyl)-1-
methylethoxycarbonyl, and 9-fluorenylmethyloxycarbonyl
(Fmoc) ; 3) aliphatic carbamate types such as tert-
butyloxycarbonyl (Boc), ethoxycarbonyl,
diisopropylmethoxycarbonyl, and allyloxycarbonyl; 4) cyclic

20 alkyl carbamate types such as cyclopentyloxycarbonyl and
adamantyloxycarbonyl; 5) alkyl types such as triphenylmethyl
and benzyl; 6) trialkylsilane such as trimethylsilane; and
7) thiol containing types such as phenylthiocarbonyl and
dithiasuccinovyl.

25 Amine protecting groups may include, but are not
limited to the following: 2,7-di-t-butyl- [9-(10,10-dioxo-
10,10,10,10-tetrahydrothio-xanthyl) Imethyloxycarbonyl; 2-
trimethylsilylethyloxycarbonyl; 2-phenylethyloxycarbonyl;
1,1-dimethyl-2, 2-dibromoethyloxycarbonyl; l-methyl-1-(4-

30 Dbiphenylyl)ethyloxycarbonyl; benzyloxycarbonyl; p-
nitrobenzyloxycarbonyl; 2-(p-
toluenesulfonyl)ethyloxycarbonyl; m-chloro-p-
acyloxybenzyloxycarbonyl; 5-benzyisoxazolylmethyloxycrbonyl;
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solution. Thus, the second solvent, if present, wll depend on the acid
used. Preferably, the second solvent is 15 isopropyl al cohol or water. The
reacti on wanspeesonducted from about 5C to ref |ux of th@CIAISVEBHSS9
Preferably, when TFA, either neat or in CH2Cl2, is used, the reaction is
conducted at a tenperature of from5C to roomtenperature (approximtely
25?3 PrepeﬂdbhydrwhEbOHgl)bengylozmcérb@NylZOmrs used, the reaction

sol vent is,THF

t |
tenperatuPétEPpgﬁEy&Be Fer 839 aC|ds gg%g%% %V%%% #@?ngslongxare TFA

(neat), aﬁ%%g%genQNlHchkﬁ@ﬁWQYB aLa@h@ttmwy 6and 2N HCl/ wat er / THF.
25 47 WD 03/ 049681 method B Ani nobenzi soxazol e Rlng PCT/ US02/ 38559 Reacti on
(cl): ConwékEiPhgRRYA§XDCREPaRY LAc NHOR- tr2BeReRg fony lamigocarbqnydds e

netho%%A @Hampllgy@ér%oﬁy}ésBgﬁ%&%ﬁ%kﬁ%ﬁ%%yﬁQQy@afﬁaﬁ&hu0r0/Cyano

substituent e co eénzi soxazol € functionality in
ring D céddibkepacbhyémedhyiokwoapbeheired, Rays. The first preferred nethod

| vol ves ataialep euent el egeli o Subsl Gut on of the fluoro
pyridyl)methyloxycarbonyl; 2-furanylmethyloxycarbonyl;
phthalimide; dithiasuccinimide; 2,5-dimethylpyrrole; benzyl;
10 5-dibenzylsuberyl; triphenylmethyl; benzylidene;
diphenylmethylene; and, methanesulfonamide.

As used herein, "alkyl" is intended to include both
branched and straight-chain saturated aliphatic hydrocarbon
groups having the specified number of carbon atoms. Ci-10

15 alkyl, is intended to include Cy, Ca, C3, Csa, Cs5, Cg, C7, Cg,
Cg, and Ci1p alkyl groups. Examples of alkyl include, but are
not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl,
s-butyl, t-butyl, n-pentyl, and s-pentyl. "Haloalkyl" is
intended to include both branched and straight-chain

20 saturated aliphatic hydrocarbon groups having the specified
number of carbon atoms, substituted with 1 or more halogen
(for example -CyFy where v=1 to 3 and w=1l to (2v+1)).
Examples of haloalkyl include, but are not limited to,
trifluoromethyl, trichloromethyl, pentafluoroethyl, and

25 pentachloroethyl. "Alkoxy" represents an alkyl group as
defined above with the indicated number of carbon atoms
attached through an oxygen bridge. Ci-10 alkoxy, is intended
to include C;, Ca, C3, Csa, Cs, Cg, C7, Cg, Co, and Cyip alkoxy
groups. Examples of alkoxy include, but are not limited to,

30 methoxy, ethoxy, n-propoxy, 1l-propoxy, n-butoxy, s-butoxy,
t-butoxy, n-pentoxy, and s-pentoxy. "Cycloalkyl" is
intended to include saturated ring groups, such as

cyclopropyl, cyclobutyl, or cyclopentyl. C3_7 cycloalkyl is
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group with an acetone oxine in the existence of a base, such 10 as

pot assi um tent - but oxi de or NaH, in anhydrous solvent, such as THE or DMV,
gener at eswDh8/0¢w8r espondi ng acetone oxinme substituted i nPermsd2/z8569 Thi s
intermediate is subsequently converted into the desired am nobenzi soxazol e
ring by treating with an acid. About 2-4 equivalents of 15 acetone oxine
are used fiotented sgbdnicfluded Crea€ti 0fs. The r@fEr red Insldyls Foirmm

hydri de. Anhydrous.DME is th preferred solvent. At 0-25C, t .

Clbst 1 ¢ ut POREREIS: fon Lr5enEbpitl Snotuhe, TS PR T R AT G & SAFhod

i nvol ves %t?B@gﬁEeBrZQré%%Weﬂo%o@ﬁti thloHO @lL Yo vxUbidrd ut ed substrate
and an 48 WO 03/049681 PCT/ US02/ 38559 acet ohydroxani ¢ aci d. Potassium

car bonat eunsapgrabsegdbprbesedagdborh dopsise the thlso s AWe it ey Griable
Normally, 5-1 Y nt p si_um gar a re. sed qf or &h
react iéon. p$ﬁrelgpfa§&é{9r gh%sc??'\?gfrr\l[’ %5/% er%tél S?Ctgl,e%%ixtaglrdgp%‘o* 1'5 actﬁd?&/ater in

a vol ume pakiayvi0idS ihechdeBhed aactiver ics, prefepabty, copdustedtat c30- 30C.
At such a tenperature range, the reaction is usually conplete in 10-15 h.
Reacti on @od) C1ComVeenyhgoRougsD t bAdkpemiy| igninsepdedlgo include
%g;poHg?gﬁ&%&é%é%%gﬁﬁéiaghsNbﬁpeﬁ@h@r ;%gg%gﬂ%joé:gﬂgkc ed CH2NH2- HC1

configuration and one or more triple carbon-carbon bonds

—D

10 that may occur in any stable point along the chain, such as
ethynyl and propynyl. Cz-10 Alkynyl is intended to include
Cz, C3, C4, Cs5, Cg, C7, Cg, Cy, and Cyp alkynyl groups.

"Halo" or "halogen" as used herein refers to fluoro,
chloro, bromo, and iodo; and "counterion" is used to

15 represent a small, negatively charged species such as
chloride, bromide, hydroxide, acetate, and sulfate.

As used herein, "carbocycle" is intended to mean any
stable 3, 4, 5, 6, or 7-membered monocyclic or bicyclic or
7, 8, 9, 10, 11, 12, or l1l3-membered bicyclic or tricyclic,

20 any of which may be saturated, partially unsaturated, or
aromatic. Examples of such carbocycles include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheéptyl, adamantyl, cyclooctyl,
[3.3.0]bicyclooctane, [4.3.0]lbicyclononane,

25 [4.4.0]bicyclodecane, [2.2.2]bicyclooctane, fluorenyl,
phenyl, naphthyl, indanyl, adamantyl, and
tetrahydronaphthyl.

As used herein, the term "heterocycle" is intended to
mean a stable 5, 6, or 7-membered monocyclic or bicyclic or

30 7, 8, 9, 10, 11, or 1l2-membered bicyclic or tricyclic
heterocyclic ring which is saturated, partially unsaturated
or unsaturated (aromatic), and which consists of carbon

atoms and 1, 2, 3, or 4 heteroatoms independently selected
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CH2NHCOCF3 Reduction of the cyano group to a benzyl am ne can be achieved
with a chem cal reducing reagent, such as NaBH4, or via Pd(0) catalyzed
hydr ogenawDn/0496Be pref erred reduction 15 procedure is palpcadisorsssat al yzed
hydr ogenati on. About 1-2% (weight) of the paIIadiunlon charcoal (5% or

10% can bhe wused. The preferred sol vent for ge hydro thn reaction 1is
et hanol . #ﬁ@mr§§€t95HUPSCH8§&§FP99r8§ & 50 YHES @&t ion i s

conpl ete b9c§»c§1ta« eﬂfro%g 2RCuHRder 529 ¢ %%eO%tb@M&g_%doressure Wen the
reaction is “conducted in the existéence of an acid, such as hydrochloric B

H2! Pd- C Betwooestd4e68inpeT i eSERs38559 acﬂo@n(zlqme) rigee cOheespomigey sal t,

h b | am d hl d I bt d.. \Wh th duct
7eact | on FaCLRGIEEeSCR CREoBR SEUneR 0r i | T FORALAEt nte s used for

the irs si hitpbgkacticom abyt be geperatedes mﬂbﬂmsﬁtw a_s e., N
di-tert-butyl dicarbonate (Boc20) or _trifluoroacetic aC|d anhydrlde

(TFAA), tRE Br w@%&% g L pFlopec eae thews fRBRtiE (o 61 ASALASS bt ai ned.
React i on &ﬁ%)he QQQ Qfin § EQXB% RL A d%edqg%lftgjagﬁdgﬁ&:g% éﬁgC}DZ

Pd(0)/ base rably, cou Ing is used'to atta Bl
group to At whgnhexeaobaamlng gambpn.ﬁh@nPd@&ﬁ catsallyst in a stable

structure. The heterocyclic rings described herein may be
10 substituted on carbon or on a nitrogen atom if the resulting
compound is stable. A nitrogen in the heterocycle may
optionally be quaternized. It is preferred that when the
total number of S and O atoms in the heterocycle exceeds 1,
then these heteroatoms are not adjacent to one another. It
15 is preferred that the total number of S and O atoms in the
heterocycle 1s not more than 1. As used herein, the term
“aromatic heterocyclic system” or “heterocaryl” is intended
to mean a stable 5, 6, or 7-membered monocyclic or bicyclic
or 7, 8, 9, or 1l0-membered bicyclic heterocyclic aromatic
20 ring which consists of carbon atoms and 1, 2, 3, or 4
heteroatoms independently selected from the group consisting
of N, O, and S. It i1s to be noted that total number of S
and O atoms in the aromatic heterocycle is not more than 1.
Examples of heterocycles include, but are not limited
25 to, acridinyl, azocinyl, benzimidazolyl, benzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzoxazolinyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
30 chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dihydrofuro([2,3-b]tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazolinyl,

imidazolyl, 1lH-indazolyl, indolenyl, indolinyl, indolizinyl,
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used in the above Suzuki coupling is preferably Pd(PPh3)4. About 1-5%

equi val ents of the catalyst are used to catalyze 15 this coupling reaction
wi th 2% bworg/opreef erred. About 1.0- 1.5 equival ents of anPpamyiSowssssd ¢ aci d
are used, with 1-2 equivalents being preferred. A base is used to pronote

the Suzuki ,coupli reaction.,The.preferred | n, inorganic salt,
such as pﬁ?%%gYEh1%@Tb%ﬁ%i%forlé%g%ﬁﬁféo %%ngﬁgggb%?ﬁglhnst preferred base
i s sodi um sechphadtyl A igbxadagolyent isyshasliaylsedsbondbhiys, Suzuki

coupling reaction, The preferred_solvent systemis 50 WO 03/ 049681
PCT/ US02/ 585591 nel ifgvié/ el hakbiaaat ¥t/ (252%3281¥tv/v). Preferably the

reaction hackipabarleyahety | eTRE AU enyl henBERLRILeA L gTPerat ure range

bei ng 70 eaction s conplete in 4-20h"af 70-80C.
Pr ef ebabl yctathredaoytogubnplisyls bradabdehyde. 1| R, Btokaddespigdl,t o couple a

non-aryl Bl (e.g.,..piperidin-2-one [ _attach eterocycle to,Avia a
ni trogen 1(%<§78X%@+%?5§¥%ryi)%r?ﬁa a§1ﬁ68ﬁ¥gphikSch§8§§§FFEP'Xﬁ’ Ygaction
is prefergblyots@dnyThi 6xhy¥eeyof sRa886LP1I SpERinnghiayably run in the

b

presence of a tertiary amne base (e.g., triethylam ne) or an inorganic
base (e.gohepanbbsidimytar bbaasbtbrotesyhm PheBBAANE), In addition, a phase

transfer catalyst_can als ef a 1S+ being
attached,ﬁgﬁn?gﬁﬁ%%ﬁ?Yépegggﬁﬁggﬁgini1SS%§BF%?ﬁE §E§iﬁBk§8%%g%§ léatalyst
(e. 910 CubtBPsda3Bnyl, ReapkiroaiteBa) pipxsirdabhe, ofi-phpemretibyl1( - SMe)
functionality to_Sulf one, (-SO2M) , nCPBA/ Et CAc_or DNAC,Rlﬁ HRL ~1 2 or
Oxone/ acEPHABLPPYL | REREAGLBYLa Purinyl, pyranyl, pyrazinyl,

pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl,
pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl,

15 pyrrolyl, guinazolinyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, gquinuclidinyl, tetrahydrofuranyl,
tetréhydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl,
6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,

20 thianthrenyl, thiazolyl, thienyl, thienothiazolyl,
thienooxazolyl, thienocimidazolyl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-
triazolyl, and xanthenyl. Also included are fused ring and
spiro compounds containing, for example, the above

25 heterocycles.

The phrase "pharmaceutically acceptable" is employed
herein to refer to those compounds, materials, compositions,
and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the

30 tigsues of human beings and animals without excessive
toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk

ratio.
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nCPBA/ Et OAc or DMAC N.N N. A | or Oxone/acetone-H20 N, N S02Me 20 A sel ected
class of oxidation reagents can be used to oxidize the thionmethyl (-Sw)
functi onawptog/04w8t he correspondi ng sul fone (-S02Me). The Pprafse?/sss6

oxi dants are nCPBA and Oxone(r). About 2-10 equival ents of nCPBA or

Oxone(r) are used tp.do this oxidation reaction wth.2-5 eqgivalents 51 WO
03/ 049681 PCTASSHFS8EEY Bt ng %}%ﬂ%?%&%@%}éfraccﬁﬁﬁaﬁ%e%ts Ui ent s or

sol vent syshens g Ustd &y dNignodidicied easigamdsThehaehwicechd or the
sol vent or solvent systemis dependent on the oxidant used for the

react i on patert eoPBRuR! df eddidied Pemaiing awhe EOR9 F3lEef erred.
UL S, s WL S ) s g o e o
can bg rumdtud®h- FUE deperdt ngintitddieco oxmidentalused drganie acattion. Wth
Ferper at (AR {E20HE BLC SRS KGRt i e HE o O GRS he
e ng 40-E0C B e R e R T soc 15
Reacti on J(idB. Mrhet guita e e aleinad cerRentvhé iepBot inprbidettilem group to
the corr ecscﬁnqvneq'itni%n%eln Zr}/olna—rgor}cei cHCsl,a{lltPsA o@:lath'\elé [\cl_[u[\éféafn%r%'/_'zw&LYm - CHZNH2- HC1
10 salts of the parent compound formed, for example, from non-
toxic inorganic or organic acids. For example, such
conventional non-toxic salts include, but are not limited
to, those derived from inorganic and organic acids selected
from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic,
15 ascorbic, benzene sulfonic, benzoic, bicarbonic, carbonic,
citric, edetic, ethane disulfonic, ethane sulfonic, fumaric,
glucoheptonic, gluconic, glutamic, glycolic,
glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic,
hydrochloric, hydroiodide, hydroxymaleic, hydroxynaphthoic,
20 isethionic, lactic, lactobionic, lauryl sulfonic, maleic,
malic, mandelic, methane sulfonic, napsylic, nitric, oxalic,
pamoic, pantothenic, phenylacetic, phosphoric,
polygalacturonic, propionic, salicyclic, stearic, subacetic,
succinic, sulfamic, sulfanilic, sulfuric, tannic, tartaric,
25 and toluene sulfonic.

The pharmaceutically acceptable salts of the present
invention can be synthesized from the parent compound that
contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting

30 the free acid or base forms of these compounds with a
stoichiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mixture of the two;

generally, non-agueous media like ether, ethyl acetate,
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The Boc protection group is renoved to rel ease the 20 correspondi ng
benzylam ne by treating the N-Boc benzylamne wth an acid. The typical
aci d usedwbas/osds8s deprotection reaction i s hydrochl ori cpragiusot/ss339. The
preferred HCL form is 5 to 6 N HC1 solution in isopropyl alcohol. By

treatment the correspondi ng. Boc protected benzyl ami ne_wi th_excess, 25
anount ofeWkﬂ?%%du%?%ﬁr?ﬂamg%pr%By?C%FQBhB¥l§? %6?23E9F8Fre§eve aFtRours,

the correspondi fg,penzyl agi ne-hydreghi 8r kdRingebh ' 5S paaRREAELAE  chor mal |y,

1-5 equivalents of HCl solution in isopropyl alcohol are used.
Trifl uor osiceencesci HBETFAY. | sMatkoPubklishing Cempeayt hEas80nBoBAgroup. The

Cor T esponti iy Dengyaim RBStRH FPHGPBEECET VLT 381 ForoRE, HRFPOrRE cess

amounts ofpfridfees@asetic acid is used. The deprotection reaction is also
run at 20-25C. The reaction is usuallg conplete in 2-10 h. 5 One_of
ordi nary skill"$tekhe aerropofd pedoghfzilenatruehBraci 8X8sB82PR FRaction

(b) coul d. y. d ] , . al 3 ) f ope may be
nnecessaly i et  Ea IR (i 48, PO e LTS SR S Ao
Renovi ng AsdFitidh otecti osefndugefireen af BenzytunfnemRéaraaBtK@aO3

CH2NHCOCF3, v, - CH2NH2 T f | tyl tecti . b ine |
removed B TERt! MR enEoEB eobOnATREC TR BF bEBELEt 1 CBERSyPHtRe i th an

i nor gani cxhase, such as sodi um hydroxide or potassium hydroxide, or an

inorganic salt, such as potassium carbonate. The preferred base is
pot assi um "Substituted" is intended to indicate that one or more

hydrogens on the atom indicated in the expression using
"substituted" is replaced with a selection from the
indicated group(s), provided that the indicated atom's

15 normal valency 1s not exceeded, and that the substitution

results in a stable compound. When a substituent is keto

(i.e., =0) group, then 2 hydrogens on the atom are replaced.
SYNTHESIS
20 By way of example and without limitation, the present

invention may be further understood by the following schemes

and descriptions.
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carbonate. Normally, 1 to 4 equivalents of potassium carbonate are used
for the reaction. Al kyl alcohol, such as 20 nethanol or ethanol, is used as
sol vent. Wbhaesnemstion is run at 20-60C. The preferred te®PpESOUSESSY ange i S
50-60C. Nornmally, the reaction is conplete in 2 to 10 h at 50-60C. The
deprotection reaction undﬁfeggfgtﬁoﬁoaﬂiai§@1g§a§5ﬂ13§ t he correspondi ng
benzyl am ne as a free base. 25 53 WD 03/049681 PCT/ US02/ 38559 Reacti on
(c4): Protection Goup Renoval: Renoving tert- Butyl
a Sulfonam de CN v v -CN Renoval of the tert-butyl g
corresponding sulfamde is also conducted in a }
preferred acid used for this reaction is a 5
solution in isopropyl alcohol. Normally,
enpl oyed. The isopropyl al cobdberifink
10 is also a reaction solvent. The reac
t enperature. The preferred tenperatur

ection Group from

o release the 5
di® i on. The
rochloric acid

of hydrogen chloride is
es hydrogen mdi=ori de sol ution,
fon is usually run at an el evated
range is 70-8Qe~Jhe reaction is

usually conplete in 50. hours t 70-80C. 15 Reagtion (c5): Addition
of ABIl C HO IFE NIEt QzC t | | N, N N\A/B
B rrollidine
o1 N Py n O I
O
IITb
mérphol;;;\\\\\\\\ l N B
| WN@\A/
e
O
IIIc

Dipoloarphiles IIIa-IIIc can be formed by reacting
thelr corresponding cyclic émine precursors (e.g.,

5 piperidine, pyrrolidine, or morpholine) with an appropriate
o, o~dichlorolactam (e.g., N-4-iodophenyl-3,3-
dichloropiperidin-2-one). Preferably, the reaction is
conducted in the presence of an excess of the desired cyclic
amine. The excess cyclic amine can be solvent, reactant,

10 and base. Preferably, this condensation is conducted at the
reflux temperature of the cyclic amine. When B is a group
other than B! (i.e., B is selected from Cl, Br, I, OMs, OTs,
080,Ph, CH3Br, CH§OH; and CHO), then the dipolarophile can be
modified to contain B'. For example, Suzuki coupling can be

15 used to replace a leaving group (e.g., Br or I) with an
aromatic B! (e.g., benzaldehyde). If the B! has a sensitive
functionality (e.g., an amino group), then it can be

protected prior to the cycloaddition reaction.
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1 NH Qv Ove Addition of the A-B unit can be acconplished in a nunber of
ways. Preferably, the A-B unit is attached via copper(l) nediated addition
(e.g., Cuwoanw4®ssP0 hydroxyqui noline). Preferably, a basePcC3/usszsssfe. g.,
K2CO3). This reaction is preferably run in an aprotic solvent (e.g.,

DMBO and is preferalleadteidred(d)e @,a-Miglad teysldaddiccivr ed that the A
subunit could be attached followed attachnent of the B subunit as
described herein. 25 It is _preferred that A—B unit is added as a whole
pi ece. 54 WD 03/ Q49681 P /US@;/ 3895R'Reat . (GH) 1aConvert i ngth4a CHO to

Ra4a=ani nomethyF3C CHO N />-NHO O N I i react\on ~/am nonet hyl
is intended to epresent 5 & suchR4s ‘N, N- di nmet hyljam njo Qﬂgﬁ
N- net hyl ani nonethyl, N-efhyl I&xl-_mat hyl am nopet hyl , (N-gpyrro¥l di 111;4 w hyl, N

(cycl opropyl net hyl )am no cycl obuH/I ) am nonet hy ,

N- (cycl opentyl onet ﬁyl dr oxXyptipertdrmnyt) net @and
N- ( 3- hydr oxypy di nyl) e of ordinary skill n the art woul d
recogni ze that t™Ne al dehyde ¢ ould be mani pul at ed o am nonet hyl

groups by a nunber of nmethods, ing¢luding, for exanple, Teductizve am nation
to forma 3- hydroxypyrroltdi rﬁ“l -met hyl or nmet hyl am no- net hyl group. As

shown above, a meefiery-ath fatdway, d foddiusiod abdd Vs, IO @E@@éé&ht Thi's
reaction is preferably run in a dipolar aprotic solvent (e.g., DVSO).

Pr ef er abl WRViERE ignd diptelves ies di i depmen 4 bons bt abnvetdteth anmi ne
(e.g. 5(3%htr11e1m1ne (Ia, 1,3-dipole) and a dipolarophile (II).

This cycloaddition reaction regiospecifically generates the
corresponding fused pyrazoline (III). Aprotic solvents
(e.g., toluene, THF, and DME) can be used. The preferred
solvent for the cycloaddition reaction is toluene.

10 Hydrazone (I) can first be contacted with the base or
dipolarophile (II), followed by addition of the second
component. For example, dipolarophile (II) can be contacted
with hydrazone (I) and addition of the base can then follow.
When this order is used, it is expected that the 1,3-dipole

15 is generated in the presence of the dipolarophile.
Alternatively, the hydrazone (I) can be contacted with a
base and addition of dipolarophile (II) can then follow.

Generation of nitrileimine 1,3-dipole (Ia) can be
achieved by reacting a base with its hydrazone precursor

20 (I). Bases such as trialkyamines (e.g., triethylamine and
diisopropylethylamine) or cyclic tertiary amines (e.g., N-
methylmorpholine) can be used. The preferred base is a
trialkylamine, such as triethylamine, or a cyclic tertiary
amine, such as N-methylmorpholine (NMM). Preferably, about

25 1 to 3 equivalents of base are used. Even more preferably,

about 1.5 to 2.5 eguivalents of base are used.
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3- hydroxypyrrolidine or N N-dinethylamne). Usually, slightly nore than
one equivalent of amne is used (e.g., 1 20 1.5 equivalents, or 1.2

equi val erw®)03/04468D, the anmine is preferably used in a salPCTfusonss562 g. ,
hydrochloride salt). After addition of the am ne, a reducing agent is then
added (e.g., NaB(QAc)3H). Usually, slightly e, than one equival ent of
the reduci ng FGEHOES LideR) e greadtyvis-iaf e%ﬂ%(/'a?r'é ROlgprecursors

equi val ents) ., i SEACt N 1Ss PFEf &8abl ¥ Fak athahapd1 599m ¢ aswer at ure.
The reducing agent can be added in the presence of a second solvent, if

desired. SR OB/049631 PEH B0 38859 Reaction {emeraCorm eand nglm@a=C02H

or C02-al kyl .to Rl a=am do_gr Me en Rla=CO02H, . verted
Lo C (o) D S Eriiber AR Rl o 1 THags o BT TR T A
prefesredr patdve)s &idolagiteaimsdhe ar) danthydesz sooyBolesylate h>an

am ne-del ivering compound. For exanple, the acid group can be treated with
a bﬁse ( dfrazonathyeeniie predeialty PRRZENS analeftii ¥l ent) and t hen
with an § i - i SO- lpr el ably nore
than 1 ca A o e o B e LR S o e
del i ver i ntheageitie (edrt i ambsipme Hydloky deyn prtefan ablgvapedexcess) to form

the amde. This reaciton is preferably n roomtenperature and in an
aprotic SOPREHATES. {ee‘ihyllpe%’éjcréq aqf%'%j).‘ RIE s"‘rﬁg " 3t8PECit can be

convept ed-d 0GR MRz orfe MTheEe@f (MaY'S, koW 40t hosgeRftiski || in the

art. A preferred pathway is to first treat the ester with an am ne
del i ver i mpageimn (eay. be frenieimed peaf cfFedh yLemPekeEdss AAdI20 Phen
cont act tzhgosc)rp' xture with a strong base (e.g., sodium
The presence of the amino group (i.e., NR'R?) on the
dipolarophilé (II) has been found to be advantageous.

15 Compared to cycloadditions with dipolarophiles not having
the amino group, the above cycloaddition can be conducted at
lower temperatures and provides higher yields. Preferably,
the amino group is morpholino.

When the amine is morpholine, the base is preferably

20 NMM, preferably about 2 eqguivalents of based are present,
the solvent is preferably toluene, and the reaction is
preferably run at from 5-25°C. When the amine is
pyrrolidine, the base is preferably NMM, preferably about 2
equivalents of base are present, the solvent is preferably

25 toluene, and the reaction is preferably run at from 5-25°C.
When the amine is piperidine, the base is preferably NMM,
preferably about 2 equivalents of base are present, the
solvent is preferably toluene, and the reaction is
preferably run at from 5-25°C.

30
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met hoxi de, preferably about 2 equivalents). This reaction is preferably
run in a dipolar aprotic solvent (e.g., dinethylformam de). Preferably,

t he reactwor3iogseepol to about O0-5C prior to addition of PoF/USAYERSSAfLter
addition of 56 WD 03/049681 PCT/ US02/ 38559 the base, the reaction is
preferably warnmed to ropm tepperature. As one.of ordinary.skill in the art
recogni zes, some bASREEHPR &Eggl Wr%a%?aBYElﬁﬁnPﬁS ng§‘8§&8" of a second
sol vent. For exanple, sedi urgumret hoxi de can be 5 in the presence of

net hanol . Thus, & hs re iQh can be run in tthe presen of two solvents
(e.g., dinmethylfor freHrMet hanol ). Qther fe of ) the invention

w Il becone appare l gti gns of
ofafhe invention

NCOWEse of the follo
npl e 1 H2N-NH TFAA

4

and are not intended K

(1.0 equiv) THF, 5-1p 2 h CN 85% F3C HN, NH CN 1B

1- (3- Cyano-4-fl uor o] yI-2-(trifIuoroacetyl)hyd je (2). A suspension
of 4-fluoro-3-cyanophényl hydr azine (36.2 g, 0.24 v i npyganhydrous THE
(200 nL) was treated dropwise wth a solution of trifluoroacetic acid
anhydri de (TFARused Bprazglise. §IFL) gap4bgplonyegteguity) it anhydrous THE

(35 m) g&réé!%%ﬂ@?ﬁ& B@raEBEeL§§EEEQHOEEXREQ§ %@StEQ%QHEEErHQQh an

5 acid. This deamination reaction is preferably performed in
the presence of a strong acid (e.g., trifluoroacetic acid
(TFA), sulfuric acid nitric acid, and hydrochloric acid
(HC1l)). An aprotic solvent may be used (e.g., CHCl; or
THF). As one of ordinary skill in the art recognizes, some

10 acids are usually available in the presence of a second
solvent. For example, 6N HCl can be available in isopropyl
alcohol (IPA). 2N HCl can be availlable as an aqueous
solution. Thus, the second solvent, if present, will depend
on the acid used. Preferably, the second solvent is

15 isopropyl alcohol or water. The reaction can be conducted
from about 5°C to reflux of the solvent. Preferably, when
TFA, either neat or in CHyCl,;, is used, the reaction is

conducted at a temperature of from 5°C to room temperature

(approximately 25°C). Preferably, when HC1l (e.g., 2N or 6N)
20 is used, the reaction solvent is THF and the reaction is
conducted at about the reflux temperature of THF. Preferred
acidg or acid solvent combinations are: TFA (neat),
TFA/CH,Cl,, 6N HCl/isopropyl alcohol/THF, and 2N
HCl/water/THF.
25
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at 5-15C for an additional 1 h. Wen HPLC showed the reaction was deened
conplete, 150 nL of THE was renoved in vacuo. The residual slurry was then
treat ed vwohslegsane 25 (250 nmL) with good stirring. The PexaisvY/sg§ssol i ds
were aged at roomterrperature for 1 h and then cool ed down to 0-5Cin an
ice-bath for an additi 015' hf of V\/mt sol ﬁle%e col | ected by
filtration, washed witH Hep Ja?fé {% s omﬁf’f %ﬂd i'i??e ? 2B-45C in vacuo

for 12 h to afford the 57 WARBAOKERS1sGLdEODO2- 88859 crude, desired
1- (3-cyano-4-fluoro)phenyl-2- (trifluroacetyl)hydrazine (2, 50.4 g, 59.3 ¢
theoretical, 85%3% s found to be pure emptugh to-do the follow ng
reaction vmthout f unlt hd prlflcatlo For 2. CIMS 46] 5 (M- H,
C9H5F4N30) . Exarrpl eNoy ~x@ F3Q 2 MESQ2C1 (1 B 1 N NH CN
uiv) EtOic % - 10 C 2 h |80/ 2%
2,2,2-Trifluoro-N-(3 n-4-fl uor o)phq;ggjaet hanehydr ﬁ 10 rresyl ate (3).
A solution of 1-(3-cyane-4-fluoro)phenyl-2- (trifl -@l etyl ) hydrazi ne (2,
12.4 g, 50 mml) in ehyICN acetate TH99M) was treat¥d Wit h
met hanesul fonyl chlorfde 8.6 g, 5.8 nL, 75 mmol, 1.56_equiv) at 0-5C under
N2, and the resulting m xture was treated dropw se W|t N N 15
di i sopropyl ethylam ne (Hunig's base, 7.1 g, 9.6 ni, , 1.1 equiv) at
0-5C under N2. The react|lion m xture was then stlrre at 5 10C for an
additional 1 h. \Wen HRUC*ARRHETLC

K,COj4

Rla
N g
0
7 NH,
O—n

Converting of the ortho fluoro/cyano substituents to

O*N

5 the corresponding aminobenzisoxazole functionality in ring D
can be achieved in two preferred ways. The first preferred
method involves a two-step sequential reaction.

Substitution of the fluoro functionality ortho to the cyano
group with an acetone oxime in the existence of a base, such
10 as potassium tert-butoxide or NaH, in anhydrous solvent,
such as THF or DMF, generates the corresponding acetone
oxime substituted intermediate. This intermediate is
subsequently converted into the desired aminobenzisoxazole
ring by treating with an acid. About 2-4 equivalents of
15 acetone oxime are used for this substituted reaction. The
preferred base is sodium hydride. Anhydrous DMF is the
preferred solvent. At 0-25°C, the substitution reaction is
complete in 1-2 h.
The second preferred method involves a one-step

20 reaction between fluoro/cyano-substituted substrate and an
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showed the reaction was deened conplete, the reaction m xture was treated
with water (100 nmL) and EtQAc (100 nL). 20 The two | ayers were separ at ed,
and t he awoeoeBayer was extracted with EtOAc (50 nl). TPhoe/usorssssed
organi c extracts were washed with water (2 x 50 nL) and saturated NaC

aqueous solution_(50 nL), dried over MgSO4, and concentrated in vacuo. The
crude(ﬂ%ﬁ?@%Pﬁﬁ@Rﬁ%ﬁm%%saﬁH@ect?9t?%5%%%r?%%%???ﬁ%dl%UQr%§eﬁ?PE%

titratio t t ab hept ane
(150 nl) udpd A S Kd & Whomdee %%nJ@%%éF%%léedOlgérr]ﬁ?%%ét?w(-)in@to af f or d

t he crudaamdewalemté QfZp®ta$$umnocarb6n@yan@ra used for the
f1 uor o) phenyl ef hane drazon

96 16, 25 / 049681
PCT/ US02/ ‘o theor ?é%fe 3y%§i%ﬁéﬁa§y?5%%dgfo b@lﬁggﬁ gtﬁgﬁpure to

do the f odh@Wrdie£ YTh 0Rdgh 1 iRa f&@ﬁélP@l—mt@@Ui furméefea@ﬂibﬁu;@tl on. For
3, COMS mz 324 (Mr-H, ClOH7FAN303S) . Exanmpl e 3 F3C HN, NH Ts20 (1. 05

equi v) meﬂww@wtﬁdwp%@rﬂ@r% (A5 amh @ temmgxatye 25 C, 6 h
83 2 F 4-%%33é2 ghTr éég@{@nhk%ag%%%£%§4_¢#§igg h Hyiﬁtggnﬁhydrazonoyl

tosyl ate A S0 on or 0) pheny
(trifluoroacetyl)hydrazine (2, 12.34 g, 50 nnDI) in ethyl 10 acetate (100

m.) was treated_wi th,p-tol uenesul fon anhydride (97% 17.67 g, 52.5
mmol, 1.05 equi Bpagrige ( &ﬁgercﬂfyeaﬁanﬁh %@éBIFP ##gFaﬁeaW&getP at ed
drop@@se W th amlno—ben21soxazole

Rla Rla

N

A
0 > 0
HC1
CN CH,NH,-HC1
B
H,/Pd-C w Ny

BOC,0

CH,NHBOC

H,/Pd-C j_‘A/{;‘
TFAA [i:l\
CH,NHCOCF 5

Reduction of the cyano group to a benzylamine can be

achieved with a chemical reducing reagent, such as NaBH,, or

via Pd(0) catalyzed hydrogenation. The preferred reduction
15 procedure is palladium-catalyzed hydrogenation. About 1-2%

(weight) of the palladium on charcoal (5% or 10%) can be

used. The preferred solvent for the hydrogenation reaction

is ethanol. The reaction is normally run at 20-25°C.

Usually, the reaction is complete in 4-6 h at 20-25°C under
20 50-55 psig hydrogen pressure. When the reaction is

conducted in the existence of an acid, such as hydrochloric
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pyridine (5.93 g, 6.1 nm, 75 nmmol, 1.5 equiv) at OC under N2. The reaction
m xture was then gradually warned up to 15 roomtenperature for 6 h. \Wen
HPLC and wWh@3skesed the reaction was deenmed conpl ete, theCTamor/385589 m Xt ure
was treated with water (100 nmL) and EtOAc (100 nlL). The two |ayers were
separated, and the aqueous |ayer was extracted wth EtQAc_(50 nL). The
conbi ned @7 ¥AniEC bkt ?‘%al%‘? CUEF SR NN TP W t hSHER 7S (2eRZBERETS and
saturate 1RAuen ut | : : j r , : oand
concentrg%yg%%lcn vac%%.s%ﬁée’ CJFéJS%]lé e%sllq%%d g&%%ct@ﬂﬁagé@é?%ﬁlﬁy

recryst al tézedi du ans 2560 derteduty| tinetdéylseehee of TBVElbeprapeslel: 4 v/ v)
to afford the desire , 2,2 25, . .

trifluor o=@ 49 I‘Eﬁﬁ‘g-é@‘éy’éﬁ%)%e‘ﬁ@?%t%ﬂ%‘ﬁ@ﬁ?%&oﬂ?l the IFTETR5¢4, 16. 64 g,
20. 0559 theorpiifale, 83%8hL ass R ere¥elbow, 50kl dsrb¥ha €8 \BScfounsk-to be
essentially pure to do the follow ng cycloaddition reaction wthout

further puifiiemierticorcid aiglngde 400F M HRES16PIIFEREO3SIY. 59 WO
03/ 049681_Exanpl e 8559 ; 2Ph j  PhSQ2C (1.5
cqui v) NoTRATE S0 ey T g T R P R P B e a2 5
2,2,2-Trifluoro-N(3-cyano-4-fluoro)phenyl et hanehydr azonoyl

_ Reaction (c3): Conversion of B to B!

la H r: rla

N/lle

. Br
N >~y ArB(OH),
—-
Pd(O)/base ©
i Acid

10
Preferably, a Suzuki coupling is used to attach a B*

group to A, when is a leaving group. The Pd(0) catalyst
used in the above Suzuki coupling is preferably Pd(PPhj),.
About 1-5% equivalents of the catalyst are used to catalyze

15 this coupling reaction with 2% being preferred. About 1.0-
1.5 equivalents of an arylboronic acid are used, with 1-2
equivalents being preferred. A base is used to promote the
Suzuki coupling reaction. The preferred base is an
inorganic salt, such as potassium carbonate or sodium

20 carbonate. The most preferred base is sodium carbonate. A
mixed solvent system is used for this Suzuki coupling

reaction. The preferred solvent system is
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5 benzenesul fonate (5). A solution of 1-(3-cyano-4-
fluoro)phenyl-2-(trifluoroacetyl)hydrazine (2, 12.4 g, 50 nmmol) in ethyl
acet ate (WOO30id8was treated with benzenesul fonyl chl ori aeT(U882/35§9 9.6
m., 75 mml, 1.5 equiv) at 0-5C under N2, and the resulting m xture was 10

treated droRmnse W th N, N—dllsopropylethylanlne (Hunig's_ _base, 7.1 g, 9.6
mL, 55 mmSPlUene/sihprrldwatesc (@nder N V/ Ve -+ eZiSTGF AR 1% (e was t hen

stirred ate3-+9Gnf 9k a0n addidiiQny éadl darpef R Rel ng ey el yR 4 0 room

tenperature for 4 h. Wen PLC and TLC showed the reaction was deermed 15
conpl et e, tehpere&utreoramoe lnes ngas Ot-|8éJé’tOed Nstulahﬂat,ertt(el&tkaq‘dj)orancb Et OAc

(100 m.). The.t l.ay p ted ous | ayer was ,
ext r act ed RIPHS gf%O&El ?S%O}ef)a% 'Slzﬁ b % g_j'ter & T ¥ Rvashed
W th vt epehZzaitdeBytle). and saturat ed NaCt aqueous soI ution (50 m.), dried

over 20 MgSOH4, and concentrated in vacuo. The residue was the purified by
flash col um chEokdt d§r SSHLIES 2, CP@’-PE@)/@ BooASax dhe (§radient el uti on)

to afford e
22 2 (i PIOSFAT (5 Eyaio . AGEL) nbSiIERaRds, dioadory? @ mitrogen
benzenesull éogaffelﬁmlﬂﬁz@lg’l)w theg taheﬁerﬂiel@ﬂﬂLllﬁﬂ%ul:&S:ﬁimfd‘nMI te

solids, which was found to be _essentjall ure to do the follow ng
cycl oaddi FPBAEHERC EFoRTREEH l‘]llsﬁ‘#e tvos iodn reRGtien dsvs m 2z 386

(M- Ho Cl%H%Eé&%Qi@ runNthGQh@O s%%@%@&arﬂélx@cl%ﬂ: %nl'il}‘lé\"ﬂa':ééeﬂ / G8QZPh
Cl - PhS02 equiv) -~ CN 04-10 1 Y - CN Hunig's base (1.1
equi v) .g., trlethylamlne or an inorganic base (e g., potassium

carbonate or cesium carbonate). In addition, a phase
transfer catalyst can also be used. Preferably, when a
lactam is being attached, an Ullmann-type coupling is

15 performed using a copper catalyst (e.g., Cu(PPhi)iBr).

Reaction (c3a): Oxidation of Thiomethyl (-SMe) functionality
to Sulfone (-SO Me)

rR2 ¥R mCPBA/EtOAC or DMAC R R
| N=R? or Oxone/acetone-H,0 I N-R

N. N - N. N<

N A N A

R
l mCPBA/EtOAc or DMAC ]
or Oxone/acetone-H,0 . .
Nl\T J2 NN NA
o

20 A selected class of oxidation reagents can be used to
oxidize the thiomethyl (-SMe) functionality to the
corresponding sulfone (-SO;Me). The preferred oxidants are
mCPBA and Oxone®. About 2-10 equivalents of mCPBA or Oxone®

are used to do this oxidation reaction, with 2-5 egivalents
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EtOAc, 5- 25 C, 6 hF3Q /O N NHL_5-'"62F F
2,2,2-Trifluoro-N(3-cyano-4-fluoro)phenyl et hanehydrazonoyl chloride (6).
A sol ut i owoeB/04968B- cyano- 4-f | uor o) phenyl -2- 5 (trifl uoroaeeryuSphgsisazi ne
(2, 12.4 g, 50 mmol) in ethyl acetate (100 nL) was treated with

benzenesul fponyl chloride (9,7 . Q. 55, Mo 1.1 equiv)_at, 0-5C under
o ana bren Pt RS ¢ aredtal dikesatnr Batreb s SR Rokrdhe

di i sopr opy{ &t byl aa-8eubEENEFrsthaseoxTddt@on9rBabitioh? Mrak, chBidel equiv)
at 0-5C under N2. The reaction mxture was then stirred at 5-10C for an

addi ti onafon Bheefot¥chbi ay walwert @pstenr dsnfeprpéeratuPe £BE an

addi ti ona WA wed, t i S conpl ete,
t he react+%%dg%$x ﬁggkggg ?ﬁga égggﬁpﬁ'mawggﬁ(%gg%%L%Qaﬁg Eggggﬁgioo m.) .
15 The twethpyessSevete $Epanajells papdfeheedquewishl ayenc@aas extracted with

Et OAc (50 nl). The conbined organic extracts were washed with water (2 x
50 nml) an?®s8R0Fat BRENBEPLeEEGR 088 ¥ERht FEACEBO ALY, MUKFBIS0PEr MySO4, and

concentraf edc oh8 YR§URardbeifr Hdgodaakr edtRbodechnwasdbhect | ¥120
recrystallized out by direct titration of the residual ethyl acetate

slurry (apoiudabonm rearthohepannbe(180 at) 25FRE°C of denginding odn dshever e t hen
collected by.fiJtration to_afford . the crud desired .
2,2,2-tri?¥%%?%-ﬁﬂf§gc gﬁo?ﬁ? FFﬁSF%?Bhen@FgPhgﬁgﬁéd?528ﬁyPXéﬁF8Ffde (6,

10. 8809, iBe28x9dZbibhepegttiah, c82%e WihchtWasofmousfipbeabaresseotial ly
pure to do the follow ng cycloaddition reaction w thout further
purificat?di) ForBu:, OIMBY 35/ DBELFRM-3F TVHRCIfamB) thegreaction

is run at elevated temperature, the preferred temperature
range being 40-50°C. Generally, the reaction is complete in
5-20 h at 20-50°C.
15
Reaction (c4): Protection Group Removal: Removing Boc

protection group to the corresponding benzylamine

Rla Rla
A I N. _B J | N. _B
N g HC1/IPA N a7
0 o}
CH,NHBOC CH,NH,-HC1

The Boc protection group is removed to release the
20 corresponding benzylamine by treating the N-Boc benzylamine
with an acid. The typical acid used for this deprotection
reaction is hydrochloric acid (HCl). The preferred HCl form
is 5 to 6 N HCl solution in isopropyl alcohol. By treatment
the corresponding Boc protected benzylamine with excess
25 amount of HCl solution in isopropyl alcohol at 20-25°C for
several hours, the corresponding benzylamine hydrochloride
salt i1s generated. Normally, 1-5 equivalents of HC1
solution in isopropyl alcohol are used.
Trifluoroacetic acid (TFA) is also useful to remove the

30 Boc group. The resulting deprotection product is the
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WD 03/ 049681 PCT/ US02/ 38559 F3C Os02Me .. N, NHF3C Br ~ N, NHCN T -CN
Et OAch5 - 25 C, 10 h 82% 3 F 7 F

2, 2, 2- TriwbwaweeBk ( 3- cyano- 4- f | uor o) phenyl et hanehydr azonoyCT/usowsdsae (7). A
solution of 2,2,2-trifluoro-N-(3-cyano-4 5 fluoro)phenyl et hanehydrazonoyl
mesylate (3, 3.25 g, 10.0 mmol)in anhydrous THE (50 nl) S treated with
nmagnesi urﬁomﬁﬁﬁ%'é%(%é???—zﬁimlﬂllﬁe, ‘B?Jigmlfoaﬂ?i@lé@‘?w %a\t‘{\ﬁoom

tenperat t esuldd &a&ﬁi U S YRS stdraety a4 1oom

t enper at ﬁogﬂ?aglr%dnh‘gﬂldi%%%%%gﬁ% : Vﬁn HPLC and 10 TLC showed the

reacti on Tes denerecoing eteact henreaciism runxatur20vwas Gredihed with wat er
(100 nL) and Et QAc. (100 . _The two | ayer re separated, and the
aqueous |ZRASTIRES l%x‘f?‘%‘% GRTR Bt O (%‘Of(?’d_v%e The conbi ned organic
extragts wergyashed il Mot ski{? ¥ Stheldranfoshd UrategnNel tidt aqueous
solution (50 m.), dried over MgSO4, and concentrated in vacuo. The residue
was t he pthe faeidl byséd abh reterhon chipbnegwbd aptly iy deandmeier AT hexane

71 or o) pHASH CTHRFERSa nzofT B oor e\ (7 B84G35 40 836" hELTRTY cal

82% as off-white solids, which was found to be essentially pure to do the
follow ng cycloaddition reaction wthout further purification. For 7, CI M
m z 308/ 310 ( Mt-H,

10 Reaction (c4): Protection Group Removal: Removing a TFA
Protection Group from a Benzylamine

Rla Rla

N A K,CO4 N :

CH,NHCOCF CH,NH,

Trifluoroacetyl protection group of benzylamine is

removed by treating the corresponding TFA protected

15 benzylamine with an inorganic base, such as sodium hydroxide
or potassium hydroxide, or an inorganic salt, such as
potassium carbonate. The preferred base is potassium
carbonate. Normally, 1 to 4 equivalents of potassium
carbonate are used for the reaction. Alkyl alcohol, such as

20 methanol or ethanol, is used as solvent. The reaction is
run at 20-60°C. The preferred temperature range is 50-60°C.
Normally, the reaction is complete in 2 to 10 h at 50-60°C.
The deprotection reaction under such a condition generates
the corresponding benzylamine as a free base.

25
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COHAF4BrN3) . 62 WD 03/049681 Exanple 7 F3C\ /0S02Me 11 N NH Mgl 2 (3.0
equiv) F3C | PCT/US02/ 38559 CN -CN CH2Cl 2, reflux, 3 h 81%3 F 8 F

2,2, 2-TriwbuwoewsBk ( 3- cyan- 4-f | uor o) phenyl et hanehydr azonoyPCTiusd2/a855¢ 8) . A
sol u][l on ?1; 2,32,22-tri fluoro-N-(3-cyano-4 5 fluoro)phenyl et hanehydr azonoyl
nmesyl at e , 3.25 9, 10.0 mol) |[n nethylenechloride_(CH2C12, 50 .m) was
treated wi t%a%ﬁ‘h‘ésfﬁﬁFOBFHEe%%‘P?,Gﬁ‘%B BemaB ol R ?’?glﬁﬂuf:ﬁ)rtat)room
tenperature, and t LAS i : 1 1 £et M diHe tO0 ref lux for
3 h. Wen HPLC andlﬁ%f:gq #ﬁ%ﬁgﬁf?ﬁ% 10 \%}a\éﬁﬁleﬁgﬁ{ed coerrpl ete, the
reaction m xktike wasAreated with sat ur at @¥sodi tapisulfite aqueous
solution (100 ghd |CH2C12 (100 nlL). The t ere separated, and
t he aqueous | aye ct ego“ﬁtg%%@% (5 N copbjnagd organic
extracts were was edo ter (22 X 15 d NaCl aqueous
solution (50 ni) ied o , and conc ted i n¥vayt The residue
was the purifi flash col chromat ogr a i 02, 5-208% ‘£t OAc/ hexane
gradient elution) to @F ford the desired 2,2, 2-
trifluoro-N-(ZGYAREr 4sf | ik 0 Phenvh e hagehyslr ez oryl ch odi gige 20 (8, 2.89 g,
3.57 g theoretical, 81%, which was found to be essentially_ pure to do the
fol | obi ngoyssErd iiortkitidn 1s also conducted in an acidic

condition. The preferred acid used for this reaction is a 5

to 6 N hydrochloric acid solution in isopropyl alcohol.
Normally, an excess of hydrogen chloride is employed. The
isopropyl alcohol, which makes hydrogen chloride solution,
10 is also a reaction solvent. The reaction is usually run at
an elevated temperature. The preferred temperature range is
70-80°C. The reaction is usually complete in 30 to 50 hours

at 70-80°C.

15 Reaction (¢5): Addition of A-B

!
Et0,C \©\ T Hoc

OMe OMe

Addition of the A-B unit can be accomplished in a
number of ways. Preferably, the A-B unit is attached via
copper (I) mediated addition (e.g., Cul and 8-

20 hydroxyquinoline). Preferably, a base is used (e.g., K,CO3) .
This reaction is preferably run in an aprotic solvent (e.g.,
DMSO) and is preferably heated to over 100°C.

Tt is to be noted that the A subunit could be attached
followed attachment of the B subunit as described herein.

25 It is preferred that the A-B unit is added as a whole piece.
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W thout further purification. For 8 CIM5S mz 356 (Mt-H, COHAF4IN3) . 25

Exanple 8 CI CI 9 norpholine (excess) reflux, 2 - 4 h, 85 - 90% 63 WD

03/ 04968 1WB@3NWE8L/ 38559 PCT/US02/38559

N- (4- 1 0do) phenyl - 3- nor phol i no-5, 6-di hydro- 2H pyridi n-2-one (10). A

suspensi on of the crude a,a-dichlorolactam (9, 33.5g, 90.5 nmol) in

{nﬁrphol i ne (|100 m.) vv?s warnmed to reflux (130C) for 2 h. When HPLC showed
e enam ne tio Is IS iEe= Fon M xture

was cool ed d%l\&/\%wé?}(iégoggqm gg{‘i@%&\%ﬁghﬁne hycf (ﬁen&gﬁ?gﬁ?ﬁypsalt was

precipitated out fromthe reaction m'xtHurﬁ at_ 0C. Water (20 nih s

C
i ntroducedF th action mxture @5;?;?8 an resul ting sq i on was
further coole o 5-10C 10 (ic h). Watev. ((ROON added
dropwi se to tha” ¢polg Hoon mixture at 5-10C\wi tlh rring. The
bright yellow f- ; Ql i pi t aged, Gut itgtely from
dition of water. @ i

the reaction ure é
shoul d* be wel I'Scontnel | ed to avoid large solid]|ngss
mr_tgre was kemt—nstirring for an additional 30 nPnNat 5-10C before the
solids were collected b iltratipon. The solids wer shed with water (2
x 50 nL) and ﬁé‘pt‘%ﬁ?é:tfjﬁklrr{cﬁ )a'ngarﬂlrr?‘%r&eg?\y attio- A %{\%ﬁ% FFEORT R o (
const ant wejght .« e £4 uday- dand ti1oph Z0 MsRatied1 ( 19 -m@OhP1 gniBdmStigyl,
theoretical, 86% was obtained as light-yellow crystals, which were found
to be esgemtlatlWN-nrirky bymHRe il wat dpyecetidemplBseayin ¥he fol | owing
E(]a- gﬁa |7 ? &Zﬁcqoo%r gﬁ;fnrﬂée{hypi’ )r AIRiI?&Bé %l ,F%— wyc %ﬁ@cﬁ farﬁ.@ﬁomé Mi?ﬂ
N—(cyclopentyl)aminomethYl, N- (4-hydroxypiperidinyl)methyl,

nitial

and N- (3-hydroxypyrrolidinyl)methyl. One of ordinary skill
10 in the art would recognize that the aldehyde group could be
manipulated into aminomethyl groups by a number of methods,
including, for example, reductive amination to form a 3-
hydroxypyrrolidinyl-methyl or methylamino-methyl group.
As shown above, a preferred pathway is to use reductive
15 amination. This reaction is preferably run in a dipolar
aprotic solvent (e.g., DMSO). Preferably, the aldehyde-
containing compound is contacted with an amine (e.g., (3R)-
3-hydroxypyrrolidine or N,N-dimethylamine). Usually,
slightly more than one equivalent of amine is used (e.g., 1-
20 1.5 equivalents, or 1.2 eqguivalents). Also, the amine is
preferably used in a salt form (e.g., hydrochloride salt).
After addition of the amine, a reducing agent is then added
(e.g., NaB(OAc)3H). Usually, slightly more than one
equivalent of the reducing agent is used (e.g., 1-1.5
25 equivalents, or 1.2 equivalents). This reaction is
preferably run at about room temperature. The reducing
agent can be added in the presence of a second solvent, if

desired.
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25 Exanple 9 CI C 9 pyrrolidine (excess) reflux, 12 h, 55 - 65 %

N- (4-1o0do) phenyl - 3-pyrrol i di no-5, 6-di hydro-2H pyridin-2-one (11). A
suspensi owow®B/0#dse1 cr ude a, oc-di chl orolactam (9, 10.0 30 @CTAROMBASE) i n
pyrrolidine (100 nmL) was warned to reflux 64 WO 03/049681 PCT/ US02/ 38559
(87-88C) for 12 h. Wien HPLC showed thg enam ne Iactqﬂk%iornatlon rgaction
was conpl eReactien 941 f onCRrXehFinga®  =COaHe8T dGRF 3 B R VERREAP100
m) and ethyl acetate (100 nl) were ghghpadded to the reaction mxture at
5-10C with 5 good stirring. The two |layers were separated, and the aqueous
| ayer was extri t OAc (50 nL). The conbined organic extracts were
washed wi th 2% of cid aqueous solution (4 x 50 nL), water (2 x 50

m.), and saturate AETYS solution (50 nL), dried over MpSH, 10 and
e duellwas the purified by flash colum

concentrated in vacun.

chr omat ogr aphy (Si 0- 60% Et Gfc/ Rexane Hmoadi ent ution) to afford
desired product (1 .56 g, 9. tdheoreti calf, 6@@ was obt ai ned as
of f-white solids, i ch was found to~ﬁE\EssgntN€w 0 HR.C and was
15 directly enployed O¥% the fol | owing reaction wi holt f er
mz 369 (M++H, C15H1 0y . mMe~N0 C1L N
A N Cl -lrr f

Q ij OMe

When R}%4XbH, it can be converted to C(O)NH; by a number

OMe

5 of ways known to those of skill in the art. A preferred
pathway is to activate the acid and then contact it with an
amine-delivering compound. For example, the acid group can
be treated with a base (e.g., triethylamine, preferably more
than 1 equivalent) and then with an activating agent (e.g.,

10 iso-butyl chloroformate, preferably more than 1 equivalent).
The now activated acid can be treated with an amine
delivering agent (e.g., ammonium hydroxide, preferably in
excess) to form the amide. This reaciton is preferably run
at room temperature and in an aprotic solvent (e.g., ethyl

15 acetate).

When R is an ester, it can be converted to C(O)NH; by
a number of ways known to those of sgkill in the art. A
preferred pathway is to first treat the ester with an amine
delivering agent (e.g., formamide, preferably in excess) and

20 then contact this mixture with a strong base (e.g., sodium
methoxide, preferably about 2 equivalents). This reaction
is preferably run in a dipolar aprotic solvent (e.g.,

dimethylformamide). Preferably, the reaction is cool to

about 0-5°C prior to addition of the base. After addition of
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ref ux, 8h, 65-75% L p 9 12 20

N- (4- 1 odo) phenyl - 3- pi peri di no-5, 6-di hydr o- 2H pyri di n-2-one (12). A
suspensi owo®B/0#dse1 cr ude a, oc-di chl orolactam (9, 3.70 g, POTMAS0L/I856N

pi peridine (30 nL) was warnmed to reflux (106C) for 8 h. When HPLC showed
the enam ne | actam formation reaction was conplete, the reaction m xture

was 25 codledaRin TRE SORREL VAL REDEHIP AR SRaot (50 i) were
then addeéjerﬁ&fat'@lf§aCtAsorbﬁ%x$f'r@rcﬂnérsllo&i’\ii hingoed gtirring. The two

| ayers ,were separated, and t aqueous T ayer was extracted with Et QAc (50
m) . The reomdn Tweb ,orsgam baxds axte werel lnsineal Wible 508 oftheipregeneed 30

aqueous sol ution ter m and 5 03/04 1
PCT/ US02/ %855 9° 4t a‘%%"‘?@a ﬁ o?féar%%lr%n o%aj( ?ho V\ﬁ‘% %r\l/g]?éwgsm
and cgncefy rafe hrdk el f herh@soTue Mass f hehpirtéaediby cahasd cahum
chromat ography (Si 02, 20-50% Et OAc/ hexane gradient elution) to afford
desi red prbdifie grEsence 10§, two 3BIVenthett ¥ i cAlineabyl fermrmifie 3BE | ow
oil, (illf' tﬁ%} i fied upon standi ng at room tenperature under vacuum For
12, C|N5|ﬁ (M++H, C16H19I N20) . Exanple 11 CHO 11 B(OH)2 13 (1.5
equiv) r | T gtHed| f&atires Jof the GrBlet KRCOBL]B. Deeque vypp@dé®PPh3R4 (2%
equi v) 10hé Oclzoul?rr‘]see/ Ecgn‘fg_vlll_'ezofcgf{gv/vfl)lg descriptions of examplary

10 embodiments which are given for illustration of the

invention and are not intended to be limiting thereof.

EXAMPLES
Example 1
F3C_O
HaNL
TFAA (1.0 equiv) HN<
THF, 5-10°C, 2h
CN 85%
L CN
15 1 2F

1- (3-Cyano-4-fluoro)phenyl-2-(trifluoroacetyl)hydrazine (2).
A suspension of 4-fluoro-3-cyanophenylhydrazine (36.2 g,
0.24 mol) in anhydrous THF (200 mL) was treated dropwise
with a solution of trifluoroacetic acid anhydride (TFAA,

20 50.4 g, 33.9 mL, 0.24 mol, 1.0 equiv) in anhydrous THF (35
mL) at 5-7°C under N,. The reaction mixture was then stirred
at 5-15°C for an additional 1 h. When HPLC showed the
reaction was deemed complete, 150 mL of THF was removed in
vacuo. The residual slurry was then treated with heptane

25 (250 mL) with good stirring. The resulting solids were aged
at room temperature for 1 h and then cooled down to 0-5°C in
an ice-bath for an additional 1 h. The off-white solids
were collected by filtration, washed with heptane (2 x 50
mL), and dried at 40-45°C in vacuo for 12 h to afford the
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10 reflux, 2 h, 90% 14

N-[ 4- (2- Fornyl ) phenyl ] phenyl - 3- nor phol i no- 5, 6- di hydro-2H pyri di n- 2- one
(14). A swepafsiesn of N-(4-iodo)phenyl-3- norpholino-5,  PCT/US02/38559
G-Q:jhy(/cligo-Zl—l- pyridi n-2-one (10, 7.68 g, 20 mmol), 2-fornyl phenyl boronic
aci , 4.5 9, .30 mol, 1.5 15 equiyv), and K2 8.4 g, 60 mol, 3.0
equi v) i rawleefesiord njr_‘)(%va%yakrf%%ﬂ"_ Wf%)%]?% Té'(ZO nmL) and water (20
m) at roomiGqMRRIALMIE) nide 4 88! (3 NGB Xty esgas § henedegassed, three
times under a steady nitrogen stream before being added PdéPPhB)_Af (460 ny,
0.4 mol ,85®p eqiiddh Wi feacdion 29 pixe werowal sebdequkat f9l begarged

three tines ai n before el warnmed-t o ref] ux . e P. showed
t he Suzuﬁeaqg]tﬂﬂi"ﬁé:}foelé‘étf%ﬁt %%%J?le?aéifl%%'e r%g%t?bgc%#%tlﬁ{g %/é%s

cool ed dowr-t0 2R3 nRefore being treated with water (100 nl) at 5-10C
with good stirring. The m xture was stirred 25 for an additional 1 h at
5-10C before the solids were collected by filtration. The wet cake was
then washed with water (2 x 50 nl)g 10% of tert-butyl methyl ether
(TBME)/ heptane (2 x 50 nL) and dried in vacuo to afford desired product
(14, 6.52 g, 7.2439 oretical, 90% as 66 WD 03/0 OseaMeUs02/ 38559
bright-yellow solidsl which was fwsodct(@.skquigssenti al | yll pure by HPLC and
was directly enpl oy'é'&;\jl.n the followng reactign wt hou'\{‘NHurt her

purification. For 14, ICIMS m z B6Big§biseH1.1 eGRZH22N203) . Exanpl e 12
F3CyOM N, NH CN N .0 equi V)EtOAc,5-1O°C,2h
CN 80% CN
2 F 3 F

2,2,2-Trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl

10 mesylate (3). A solution of 1-(3-cyano-4-fluoro)phenyl-2-
(trifluoroacetyl)hydrazine (2, 12.4 g, 50 mmol) in ethyl
acetate (100 mL) was treated with methanesulfonyl chloride
(8.6 g, 5.8 mL, 75 mmol, 1.5 equiv) at 0-5°C under Nz, and
the resulting mixture was treated dropwise with N, N-

15 diisopropylethylamine (Hunig’s base, 7.1 g, 9.6 mL, 55 mmol,
1.1 equiv) at 0-5°C under N,. The reaction mixture was then
stirred at 5-10°C for an additional 1 h. When HPLC and TLC
showed the reaction was deemed complete, the reaction
mixture was treated with water (100 mL) and EtOAc (100 mL).

20 The two layers were separated, and the agueous layer was
extracted with EtOAc (50 mL). The combined organic extracts
were washed with water (2 x 50 mL) and saturated NaCl
aqueous solution (50 mL), dried over MgSOs, and concentrated
in vacuo. The crude desired product was directly

25 recrystallized out by direct titration of the residual ethyl
acetate slurry (about 40 mL) with heptane (150 mL). The
off-white solids were then collected by filtration to afford
the crude, desired 2,2,2-trifluoro-N-(3-cyano-4-

fluoro)phenylethanehydrazonyl mesylate (3, 12.96 g, 16.25 g
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toluene, 5 - 25 C, 12 h 65 CN 3 F r 15

1- (3-Cyano-4-fluoro)phenyl -3-trifluoronethyl-6-(4-

i odo) pherwb-08/#s8phol i no- 1, 4, 5, 6, 8, 9- hexahydr o- 7H 10 PCT/US02/38559

pyrl?lzol o[ 3,4-c]pyridin-7-one (15). A solution of 2,2, 2-
trifluoro-N(3-cyano-4-fluoro)phenyl et hanehydrazonoyl sylate (3, 1.30 g,
4.0 mol )thﬁ@(rte&%@ﬂe (%L(B%)WL)W}%N}G)FSh ‘%l%%a’%%rl%y‘i% B ent TN F Sud S e °
N-(4-iod hepy! : I%ggt i r0s iveH 1.45 g, 4.0
mrol , 1. quw v)fogﬁrgé{lggol un%é&%wgn%ﬁ%%%sﬁﬁﬁé@%%%% m xtgre
was treatped Mitdatidmet Hdms phoINhen (NG 4 1(62Hy, Ciol&¥h03506. 0 mmol , 4.0
equiv) at 0-5C under N2. The reaction m xture was then warned up to room
tenperature for 12 h. When HPLC and TLC showed that the reaction was
conplete, the reaction mxture 20 waghgleatzd with water (20 nL) and Et OAc
(20 mL). The two |ayers were separated, and the_aqueogus | ayer was
extracted wth Hts Q20 nL). The conbi ned orgaﬁ@c(,\(e%(??ge Pwere  washed
with water (10 nL) gfid satur at edrha@.ohemsous sol uhli on (10 mL), dried over
MySO4, and concentrateMH i n 25 vaeto—TFhe—restdue was Wirectly purified by
flash col um - chromat ggr aphy ( Sp¥®ine%1.2698gt OAc/ hexaps. _gradi ent el ution) to
afford the desired ¢ adduct FtOBg, 51-253€,¢h 2. 366 heoretical, 65% as

pal e-yel l ow oi |, whi lLjdi fied up8¥e 67 WO 03/ 049 US02/ 38559
standing at roomt erat ure under vacuum For 15, [ mz 614 ( Mt+H,
C24H20F41 N502) . anple 13 F3C IT," OS02Ph N, NH ﬂ

2,2,2-Trifluoro-N-(3-cyano-4-fluoro)phenylethanehydrazonoyl
tosylate (4). A solution of 1-(3-cyano-4-fluoro)phenyl-2-
(trifluoroacetyl)hydrazine (2, 12.34 g, 50 mmol) in ethyl

10 acetate (100 mL) was treated with p-toluenesulfonyl
anhydride (97% pure, 17.67 g, 52.5 mmol, 1.05 equiv) at 0°c
under N,, and the resulting mixture was treated dropwise with
pyridine (5.93 g, 6.1 mL, 75 mmol, 1.5 equiv) at 0°C under
N,. The reaction mixture was then gradually warmed up to

15 room temperature for 6 h. When HPLC and TLC showed the
reaction was deemed complete, the reaction mixture was
treated with water (100 mL) and EtOAc (100 mL). The two
layers were separated, and the aqueous layer was extracted
with EtOAc (50 mL). The combined organic extracts were

20 washed with water (2 x 50 mL) and saturated NaCl agqueous
solution (50 mL), dried over MgSO,, and concentrated in
vacuo. The crude desired product was directly
recrystallized from 25% tert-butyl methyl ether
(TBME) /heptanes (1:4 v/v) to afford the desired 2,2,2-

25 trifluoro-N- (4-fluoro-3-cyano)phenylethanehydrazonyl
tosylate (4, 16.64 g, 20.05 g theoretical, 83%) as pale-
yellow solids, which was found to be essentially pure to do
the following cycloaddition reaction without further

purification. For 4, CIMS m/z 400 (M'-H, CisH11F4N3;03S).
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Q) 0 10 (0.9 equiv) NW (4.0 equiv) OCNtoluene, 5- 25 C 12 h Po 5 5 65
/o 15 1-(3-Cyano-4-fluoro)phenyl-3-trifluoronethyl-6-(4-

i odo) pherwb-08/0#s8phol i no-1, 4, 5, 6, 8, 9- hexahydr o- 7H PCT/US02/38559

pyrazol o[ 3, 4-c] pyridin-7-one (15). A solution of 2,2, 2-
trifluoro-N(3-cyano-4-fluoro)phenyl et hanehydrazonoyl 10 benzenesul fonate
(5, 77.4 nmg, 0.2 mml) in toluene (3 nL) was treated with

N- (4-i odo) phenyl - 3- mor phol i no- 5, 6- Gisese £H pyridin-2-one (10, 69.2 ny,
0.18 mol, 0.9 equiv) at 0-5C wunder N2, and the resulting reaction mxture
was treated withFs hyl mor phol ine (NWM 81 ny, 883y 88 ol , 4.0
equiv) 15 at 0-5C under N2. The Bgag (ﬂvp galm)ure was tRen warned up to
roomtenperature for “N& h. Wen HPLC and TLC showed that’NHt he reaction was
conplete, the reactiop m xture wagg$ p&at qaqleqw,th water (Bm) and Et OAc (10
m.). The two | ayers separ atmc &ngo the raqueous | a was extracted
with EtOAc (5 20 nL): onbi ned orgam c extracts weraywashed with water
(5 nmL) and saturated Cl “aqueous solution (5 n.), drred! over MgS®™4, and
concentrated in vafuo.F The residue was directly puri i ef by flash col um
chr omat ogz ap} /-1 HPuoPo 2094 3 Eiv¥vd hexBieons pohenylethahehydtazahdépl d t he
desired 25 cycl oadduct (15, 72 , 110 theoretical, 65%, which was

i dent Pcal %Z%WW%??%? bBt =i %f‘?%‘éﬁ%tﬁ%dlﬁx(?n‘zﬁ}%‘?y conpar abl e

aspect. 68;.}0 03410496815 Exanpt £, d A 3G P nidk b ie 20 1N.4 g, 50

mmol) in ethyl acetate (100 mL) was treated with

benzenesulfonyl chloride (13.2 g, 9.6 mL, 75 mmol, 1.5
equiv) at 0-5°C under Nz, and the resulting mixture was

10 treated dropwise with N,N-diisopropylethylamine (Hunig’s
base, 7.1 g, 9.6 mL, 55 mmol, 1.1 equiv) at 0-5°C under Nj.
The reaction mixture was then stirfed at 5-10°C for an
additional 1 h before being warmed up to room temperature
for 4 h. When HPLC and TLC showed the reaction was deemed

15 complete, the reaction mixture was treated with water (100
mL) and EtOAc (100 mL). The two layers were separated, and
the aqueous layer was extracted with EtOAc (50 mL). The
combined organic extracts were washed with water (2 x 50 mL)
and saturated NaCl aqueous solution (50 mL), dried over

20 MgSO., and concentrated in vacuo. The residue was the
purified by flash column chromatography (Si0O;, 10-30%
EtOAc/hexane gradient elution) to afford the crude, desired
2,2,2-trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonyl
benzenesulfonate (5, 12.0 g, 19.4 g theoretical, 62%) as

25 off-white solids, which was found to be essentially pure to
do the following cycloaddition reaction without further

purification. For 5, CIMS m/z 386 (M'-H, CisHoFaN303S).
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~NH 10 (0.9 equiv) NW (4.0 equiv) CN toluene, 5 - 25 C 12 h

PCT/ US02/ 38559 4 F 63% F 15

1- ( 3- Cyarwodsphaser o) phenyl - 3-tri fl uoronet hyl - 6- (4- PCT/US02/38559

i odo) phenyl - 8- nor phol i no-1, 4,5, 6, 8, 9- hexahydro-7H 5

pyrazol o[ 3, 4-c] pyridin-7-one (15). A solution of 2,2, 2-
trifluoro-N-(3-cyano-4-fluoro) phen)ﬂ’i&“}i’&rﬂarﬁ/drazonoyl tosylate (4, 120.3
ng, 0.3 mmol) in toluene (3 m_) vvas treated w dJ\Q

N-(4- |odo)phenyl 3- nor phol i no- - di hydr p 10, 103.7 ,
0.27 mmol, ©° 9(8qu at 0.5C 10 'm’( ﬁﬁ?ﬁl and fihe ésu teFié'l\g,/reactlonrrg
mxture was tmeated p$95C (Nﬁ‘ﬁ‘t"hyl rphokl ne 3 Ll 1.2
nmol , 4.0 equi vf' at HihighGagsrdesquMp. | The r Action mixture s then warmed up
to room tenper e [Etoac, 52241C, 8en | HPL d TLC showed that reaction
was conpl et e, reacti gao,m xture|15 reated with water Y and

Et CAc (10 niL),. hecf"wo | ayers wer e sgpa at & , and the uegus 'l ayer was
extracted wthFEtOAc (5 nL). The conbi néd organi c extracts were washed

VI\\/IIg tS &wat ez(rj, z,&m:iﬂnfb:;.m-tmreﬁmiraﬁm}4 A LIEmLS) %ﬁn&leﬁhar(awﬂ:?azmweli over
and concentrated in vacuo es e d t.l ified b
flash col¥Pxidondogr dbifrL Ty, og éo@%ﬁfgfi&?l:{? %Vax]g]n I%‘?eg%l?%rﬁfpf?ra#ﬁ!t ?on) yto

afforg the, %Jﬁ&&’ﬁ}mﬂﬁ&!&tziﬂé (104 314 %,G%Mmprﬁﬁlé?@hyl 63% ,

whi ch was 1dentical as the materi al obtal ned from Method A in every
conpar ablaxatspeet (1 @6 1§9) WR 9341020681 WO Usor 98559l Bxanb| ehlisride |

F3CY1Br (9.7 g, 7.0 mL, 55 mmol, 1.1 equiv) at 0-5°C under N;, and
the resulting mixture was treated dropwise with N,N-
diisopropylethylamine (Hunig’s base, 7.1 g, 9.6 mL, 55 mmol,

10 1.1 equiv) at 0-5°C under N;. The reaction mixture was then
stirred at 5-10°C for an additional 1 h before being warmed
up to room temperature for an additional 5 h. When HPLC and
TLC showed the reaction was deemed complete, the reaction
mixture was treated with water (100 mL) and EtOAc (100 mL).

15 The two layers were separated, and the aqueous layer was
extracted with EtOAc (50 mL). The combined organic extracts
were washed with water (2 x 50 mL) and saturated NaCl
agueous solution (50 mL), dried over MgSOs, and concentrated
in vacuo. The crude desired product was directly

20 recrystallized out by direct titration of the residual ethyl
acetate slurry (about 40 mL) with heptane (150 mL). The
off-white solids were then collected by filtration to afford
the crude, desired 2,2,2-trifluoro-N-(3-cyano-4-
fluoro)phenylethanehydrazonyl chloride (6, 10.88 g, 13.28 g

25 theoretical, 82%), which was found to be essentially pure to
do the following cycloaddition reaction without further

purification. For 6, CIMS m/z 264/266 (M'-H, CoH4sClFuN;).
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NN, HNFC3 QOII Il N. ) 114 1 05i 10 . equv ( 56%CN Y 'CN TEA
(2.0 equiv) THE reflux 2 h
1- ( 3- Cyarwodsphaser o) phenyl - 3-tri fl uoronet hyl - 6- (4- PCT/US02/38559
i odo) phenyl - 8- nor phol i no-1, 4, 5, 6, 8, 9- hexahydro-7H 5
pyrazol o[ 3, 4-e] pyridin-7-one (15). A solution of 2,2,2
trifIuoro-N—(3-cyano-4-fIuoro)phenﬂ? fehYydrazonoyl bronide (7, 310 ny,
1.0 mmol) in anhydegsis oM L) was treated withc  Br
N—(4-iodo)phenyl-3-nnrpho||no-5,6Mdéh1ng-%hZ pyridiﬁﬁé-one (10, 403 ny,
1.05 mmol, 1.05 equi vN-gt, 0-5C 10 %nagr'ﬁﬁ. nd the r8sylting reaction
m xture was treated wt triet m (o 202 , 28 L, 2.0 mol, 2.0
equiv) at 0-5C under #& The rg%%?féggﬁi§5@?% wasn?ha' war med up to

@ was conpl et e,

reflux for 2 h. Wen
tr@ated with water 15 (10 ni) And Mt OAc (20 nl).

the reaction m xture was
The two | ayers were 8epa@rated, and the aqueous |ayef was extracted with

EECHE (]iéjggz-ﬂxféluoro—m;(3—cyano—4-f1uoro)phenylethanehydrazonoyl
bromide (7). A solution of 2,2,2-trifluoro-N-(3-cyano-4-

5 fluoro)phenylethanehydrazonoyl mesylate (3, 3.25 g, 10.0
mmol)in anhydrous THF (50 mL) was treated with magnesium
bromide (MgBr,, 18.4 g, 0.1 mol, 10.0 equiv) at room
temperature, and the resulting reaction mixture was stirred
at room temperature for an additional 10 h. When HPLC and

10 TLC showed the reaction was deemed complete, the reaction
mixture was treated with water (100 mL) and EtOAc (100 mL).
The two layvers were separated, and the aqueous layer was
extracted with EtOAc (50 mL). The combined organic extracts
were washed with water (2 x 50 mL) and saturated NaCl

15 aqueous solution (50 mL), dried over MgSO,;, and concentrated
in vacuo. The residue was the purified by flash column
chromatography (Si0,, 5-20% EtOAc/hexane gradient elution) to
afford the desired 2,2,2-trifluoro-N-(3-cyano-4-
fluoro)phenylethanehydrazonyl bromide (7, 2.54 g, 3.10 g

20 theoretical, 82%) as off-white solids, which was found to be
essentially pure to do the following cycloaddition reaction
without further purification. For 7, CIMS m/z 308/310 (M'-H,
CoHyF4BrN3) .
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conbi ned organic extracts were washed with water (10 nL) and
NaCl aqueous solution (10 nL), dried over MgSO4, and concentrated in

sat ur at ed

vacuo. Thworasidse was directly 20 purified by flash col ureTaisewssssogr aphy
(Si 02, 5-20% EtOAc/ hexane gradi ent elution) to afford the desired

cycl oadduct (15, 343 ng, 613 ny theoret
the material obtained from Met hod A r@ conpar abl e aspect. 25 70 WD
03/ 049681 Exanpl er,86 Fs¥oyfk N, NH 6 F NNFC3 ~

0 equ v)

10

15

20

25

€. aill I NON
(.TEA(YOequuv) DVE 85 C 36 h e

\NH Mgl» (3.0 equiv) N\NH

CH,Cly, reflux, 3 h

819
CN % CN

3} 8

2,2,2-Trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
iodide (8). A solution of 2,2,2-trifluoro-N-(3-cyano-4-
fluoro)phenylethanehydrazonoyl mesylate (3, 3.25 g, 10.0
mmol) in methylenechloride (CH,Cl,, 50 mL) was treated with
magnesium iodide (MgI,, 8.34 g, 30 mmol, 3.0 eguiv) at room
temperature, and the resulting reaction mixture was warmed
to reflux for 3 h. When HPLC and TLC showed the reaction

was deemed complete, the reaction mixture was treated with

saturated sodium metabisulfite agqueous solution (100 mL) and

CH,Cl, (100 mL). The two layers were separated, and the
agueous layer was extracted with CH»Cl; (50 mL). The
combined organic extracts were washed with water (2 x 50 mL)
and saturated NaCl aqueous solution (50 mL), dried over
MgSOs, and concentrated in vacuo. The residue was the
purified by flash column chromatography (Si0Oz, 5-20%
EtOAc/hexane gradient elution) to afford the desired 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonyl iodide
(8, 2.89 g, 3.57 g theoretical, 81%), which was found to be
essentially pure to do the following cycloaddition reaction
without further purification. For 8, CIMS m/z 356 (M -H,
CyHyF4IN3) .

Example 8

cl morpholine (excess)

|
N N
cl I \©\ reflux, 2 - 4 h, 85 - 90% O/EE\Q\
I ’ I
10

9

63

56%, which was identi cal

as

10 1



CN Y -CN 40% PCT/ US02/ 38559

1- (3-Cyano-4-fluoro)phenyl -3-trifluoronethyl-6-(4-

i odo) pherwyD-08/0#88phol i no-1, 4, 5, 6, 8, 9- hexahydro-7H 5 PCT/US02/38559
pyrazol o[ 3, 4- c]pyridin 7-one (15). A solution of 2,2,2

tlrbf %{?MI\I-AQB- %&én&hﬁg gg?%%&%lé%tph%g:% yagﬁazdono%éaF chl Ol’l de %ﬁ% 266 ng,
(0. 0 343%%, (‘% G g ) R g e %%‘M}‘ﬁe St ost ?.“ﬁg

reacti on gBxtdf,e 9\®a5 trmmt)ednv\molipunrollamyl(monmL (A WwBdhdwy,tAl7 L, 3.0

nol, 3.0 equivVv) Q- 5C_under The reactjon m xture was then vvarmed up
to ref Iu%e((% fléro Cae6LAr W@n I—ﬁh@aﬁﬁLEFL@lQWS%Hh?h&flafﬂﬁéeréé@FP@n was

15 compl e%%rmta*&%ohe%tad%'loﬁ@ Xy &0 ‘g?ﬁ fleeated W id iy :]thlréﬂv)asa”d Et CAc

(20 nmL). The two layers were separ and ~t he aqueous |ayer was
ext r act ed cwiotlledEdoNn (EX0 8r®L§3 'Plﬂhe soihbdnmdrphg&mne hxtimGEB whilerndshed

W th vvater 0 m_ and , a ous sql.ution LL.ed over
MySO4. 205 ) ST At S LR SR TR b AT P ST o by
flash col me&hrth@grm@y 1&1%1%&11&132@% tﬁb%@d&&@aﬁnmﬁdjx@tatelstmbon) to

afford the desired cycloadduct (15, 245 ng, 613 ng theoretical, 40%,
whi ch was aPdeiiiec alesad Himg melartien siasaifiad heromamdasb dowm 1+ oe\very? °C25

compay @bl q ;33PeGkn) 11 VRQY Q4908 AR enbh B Mardowi b JHH O

cooled reaction mixture at 5-10°C with good stirring. The
bright vellow to off-white solids were precipitated out
immediately from the reaction mixture after addition of
water. The initial addition rate should be well controlled

15 to avoid large solid mass generation. The mixture was kept
stirring for an additional 30 min at 5-10°C before the solids
were collected by filtration. The solids were washed with
water (2 x 50 mL) and heptane (50 mL) and dried in vacuo at
50-60°C for 24 h to constant weight. The crude, desired

20 product (10, 29.9 g, 34.8 g theoretical, 86%) was obtained
as light-yellow crystals, which were found to be essentially
pure by HPLC and was directly employed in the following
reaction without further purification. For 10, CIMS m/z 385
(M*+H, CisH17IN203) .

25

Example 9

Cl N pyrrolidine (excess) | N
290! T
) 0
! I I

reflux, 12 h, 55 - 65 %

N- (4-Iodo)phenyl-3-pyrrolidino-5, 6~-dihydro-2H-pyridin-2-one
(11). A suspension of the crude «,0-dichlorolactam (9, 10.0

30 g, 27 mmol) in pyrrolidine (100 mL) was warmed to reflux
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11 (1.0 equiv) NWM (3.0 equiv) toluene, 5 - 25 C, 4 h 65% PCT/ US02/ 38559 3
Fr- 16 1-(3-Cyano-4-fluoro)phenyl-3-trifluoronethyl-6-(4-

i odo) pherybD-08/068t ol i di no-1, 4, 5, 6, 8, 9- hexahydro-7H 5 PCT/US02/38559
pyrazol o[ 3, 4-c] pyridin-7-one (16). A solution of 2,2, 2-
trifluoro-N(3-cyano-4-fluoro)phenyl et hanehydrazonoyl nesylate (3, 65 ,
0.2 ol (SR 22, wllhery SRGd S Lhe Shamifi factan o O
N(4-i0d%¥hg;{y"- Lo d iff[r'%?s'5cﬁﬁ | YAr Ot YL A0 B 1 R0Cré Las 74 1D,
0.2 mol, 1. elqourligv@atgoérg undcer 2, and 10 the result%ng reac??on

m Xt ure vesotadatwdth vita B-NE00et hlarmephdloitne L) NWdd ek, s@@tate). 6Ll ,
3.0 equiv)_at O0-5C under_N2. The reaction m xture was, the I I up to
room tenﬁér)at"[ﬁ%ef 1< ?‘éd?/%etf'lo I—‘%Il_% S Tt slﬁjoﬁelﬁr? hat %‘Ej;ofgmé% on was
conpl gt e,qde RGN, M KA By NaEaf& LAt Rer & ddpdBated £rak® he and Et OAc
(10 nL). The two layers were separated, and the aqueous |ayer was

ext r act echawednEti@Aey Fvasrigxtmeted bl He dEera@an( 20 ekt act ER%er e washed

0, o)Ay AL o Pyt L 5 (£ oty o

MySO4, and ‘Concent 1 I n"vacuo. resi purified by
fl ash colagoesaly aEiwgt@aphys (5 D2, mb)y 208 t&t O /hex@nel gy agihé@nt el ution) to

afford the desired _cycl oadduct 6, 78 119 ny_theoretical, 65% as a
pal e- yel§¥wigted Wi %%‘F?W?i% W"pb?i“rsr?%%dﬂﬁb' attto n‘PV‘FJénNﬁ%$§%'ure under

vacuy® Fog 16,0 LLNE- AW Zq 598 (Ml 2BnC2AERMME NRDY £hd ZpY8 §B£Q48681
Exanple 18 F3CQ\ /0OS02Ph N, NH
flash column chromatography (SiO;, 20-60% EtOAc/hexane

gradient elution) to afford desired product (11, 5.56 g,
9.94 g theoretical, 56%) was obtained as off-white solids,
which was found to be essentially pure by HPLC and was

15 directly employed in the following reaction without further

purification. For 11, CIMS m/z 369 (M'+H, CisH17IN0).

Example 10
Cl T l
N piperidine (excess) N
Cl N
0 | reflux, 8 h, 65-75% e} |
9 12

20 N-(4-Iodo)phenyl-3-piperidino-5,6-dihydro-2H-pyridin-2-one
(12). A suspension of the crude o,0-dichlorolactam (9, 3.70
g, 10 mmol) in piperidine (30 mL) was warmed to reflux
(106°C) for 8 h. When HPLC showed the enamine lactam
formation reaction was complete, the reaction mixture was

25 cooled down to 5-10°C. Water (50 mL) and ethyl acetate (50
mL) were then added to the reaction mixture at 5-10°C with
good stirring. The two layers were separated, and the
aqueous layer was extracted with EtOAc (50 mL). The
combined organic extracts were washed with 5% of citric acid

30 aqueous solution (2 x 30 mL), water (2 x 30 mL), and
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CN 11 (1.0 equiv) NW (3.0 equiv) toluene, 5 - 25 C 4 h 81.5%F3C

PCT/ US02/ 38559 CN 5 r 16

1- ( 3- Cyarwodsphaser o) phenyl - 3-tri fl uoronet hyl - 6- (4- PCT/US02/38559

i odo) phenyl - 8-pyrrolidino-1,4,5,6, 8, 9-hexahydro-7H 5

pyrazol o[ 3, 4-c] pyridi n-7-one (16).. A solution of 2,2, 2-

trifluor 03%1{131'%&&%1f?%%?%ﬁ%%%@%n%@d‘?‘%gon@’ﬁedb@ﬁ?ﬁn%gﬁ%'onat e (5,
77.4 g, 0,2 WBRldniatohuene £3,9L) THes &L E8L80Mt Phe purified by

N- (4-i odo) phenyl - 3-pyrrolidi no-5, 6-di hydro- 2H pyridin-2-one (11, 74 ng,
0.2 mol ,flagh expiliwdn athOesd: dgrapiier (3202 akd 15 rREAC {exareact i on

m xture was treate ith et byl nor phol | N 1 , §6-1L, 0.6 mol ,
3.0 equi ﬂraéajterg:- B%I\lllj\iﬁ%j%rrl) N:Z‘? E\'ﬁ%o%a@ %)%]ﬁ&?ﬁ éjf%%cgvaéir?he%ﬁr%d up to
room sempered W e rdt hea Wiem $1PLAs apei JhE-pboved dhal whhenhreaction was
conplete, the reaction mxture was treated 15 with water (5 nL) and Et CAc
(10 nl). stHeldidolgdyaren weandiegaiht BeOM AP RES BHte oBBIPRY BRCWHE -

extract ed: W t4y EtQAgs ( Mg £omimedropgani c extracts were washed

w th water (%'rrL andrﬁégtur at Ze|-1%33‘3+l\le':1'(:1 1§q1§eggsgsol ution (5 nL), dried over
MySO4, and concentrated in vacuo. The residue was 20 directly purified by
flash col um chronmat ography (Si 02, _5- 20‘{0 E&OA\C/ hexane gradi ent elution) to
afford the desired cycloadduct (1E¥28%fy~ 1119 ny theoretical, 81.5%,
which was identical as the nmaterchal obtained fromMthod Ain every

conpar abl e aspect .| 5 73 WO 03/ ?iij@&ﬂomz /Q\l
’/\NQ\Q\ 13 (15 equiv) @\l I o
o) o | O

14

KsCO4 (3.0 equiv)
Pd(PPhs)4 (2% equiv)
10 toluene/EtOH/H, O (3/1/1)
10 reflux, 2 h, 90%

N-[4-(2-Formyl)phenyl]lphenyl-3-morpholino-5, 6-dihydro-2H~
pyridin-2-one (14). A suspension of N-(4-iodo)phenyl-3-
morpholino-5, 6-dihydro-2H-pyridin-2-one (10, 7.68 g, 20
mmol), 2-formylphenylboronic acid (13, 4.5 g, 30 mmol, 1.5
15 equiv), and K;COs (8.4 g, 60 mmol, 3.0 equiv) in toluene (60
mL) was treated with ethanol (20 mL) and water (20 mL) at
room temperature. The resulting mixture was then degassed
three times under a steady nitrogen stream before being
added PA(PPhi)s (460 mg, 0.4 mmol, 2% equiv). The reaction
20 mixture was subsequently degassed three times again before
being warmed to reflux for 2 h. When HPLC showed the Suzuki
coupling reaction was complete, the reaction mixture was
cooled down to 5-10°C before being treated with water (100
mL) at 5-10°C with good stirring. The mixture was stirred
25 for an additional 1 h at 5-10°C before the solids were
collected by filtration. The wet cake was then washed with
water (2 x 50 mL) and 10% of tert-butyl methyl ether
(TBME) /heptane (2 x 50 mL) and dried in vacuo to afford
desired product (14, 6.52 g, 7.24 g theoretical, 90%) as
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Example 19 F3CG-Br 11 N, NHCN 1 I N, 11 (1.0 equiv) NW (3.0 equiV)
toluene, 5 - 25 C, 2 h 82% PCT/ US02/ 38559 7 Fr 16

1- ( 3- Cyarwodsfokassr o) phenyl - 3-tri fl uoronet hyl - 6- (4- PCT/US02/38559
i odo) phenyl - 8- pyrrolidino-I,4,5,86,8,9-hexahydro-7H 5

pyr azol o c] pyr.idin-7-one (16 A solution_o
trifluor ([353[[\]3(1'{-3t A - E’rq]u’tﬁ%§ ﬁ'ﬁgﬁ}? A ‘IFl a‘—z%rzt%?les%?%rrﬁ%]elX PU%2 ny,

0.2 ol ).J RrgrQl UeRe ok téé?ﬁ d“&ﬂrhhe following reaction

N- (4-iodojphenyl -3-pyrroli |no- hydr o- 2H-pyri din- 2-one (11, 74 nyg,
0.2 mol wiki®uguiu)tlesr B Tk 1w, el 104 1 HETMSaf % i 9@B r @4t .on

m xture S t{qe%;t)ed with N nethyl norpholine (NWMM 61 ng, 66 LL, 0.6 mol,
3.0 eqw&@ 5C under N2. The reaction mxture was then warmed up to
room genperature for 2 h. Wien HPLC and TLC showed that the reaction was
conplete, the reaction m xture was treated with 15 water (5 nL) and Et CAc
(10 nL). The two layers were sepaE&RBBleadd the aqueous |ayer was
extracted with EtOAc (5 nl). The nbi ned organic extracts were washed
with water (5 nL) and saturated [NaC aqueous solution (5 ni), dried over

MySO4, and concentrated in v ési due vas 0 di t y purified by
flash col um rg ogr aphy 0S{/DZ 5- Zd)% Et OAc/ hé ent elution) to
afford the desi réd cycl oad 8 - 1119 ny Nca 82% whi ch

was \NH (10equw)
NMM (4.0 equiv)
toluene, 5-25°C, 12 h

N 65 % CN
3 F F 15

1-(3-Cyano-4-fluoro)phenyl-3-trifluoromethyl-6-(4-
iodo)phenyl-8-morpholino-1,4,5,6,8,9-hexahydro-7H-

10 pyrazolo[3,4-clpyridin-7-one (15). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
mesylate (3, 1.30 g, 4.0 mmol) in toluene (18 mL) was
treated with N- (4-iodo)phenyl-3-morpholino-5, 6-dihydro-2H-
pyridin-2-one (10, 1.45 g, 4.0 mmol, 1.0 equiv) at 0-5°C

15 under N;, and the resulting reaction mixture was treated with
N-methylmorpholine (NMM, 1.62 g, 1.76 mL, 16.0 mmol, 4.0
equiv) at 0-5°C under N;. The reaction mixture was then
warmed up to room temperature for 12 h. When HPLC and TLC
showed that the reaction was complete, the reaction mixture

20 was treated with water (20 mL) and EtOAc (20 mL). The two
layers were separated, and the agueous layer was extracted
with EtOAc (20 mL). The combined organic extracts were
washed with water (10 mL) and saturated NaCl agueous
solution (10 mL), dried over MgSO., and concentrated in

25 vacuo. The residue was directly purified by flash column
chromatography (Si0O,, 5-20% EtOAc/hexane gradient elution) to
afford the desired cycloadduct (15, 1.538 g, 2.366 ¢

theoretical, 65%) as pale-yellow oil, which solidified upon
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I dentical as the material obtained fromMthod A in every conparable
aspect. 25 74 WD 03/049681 Exanple 20 F3CQ\ /O N, NHN O G 12 (1.0

equi v) NMvD(d/o@6eequi v) toluene, 5 - 25 C, 12 h CN 65% 0 PCT/USBD2¥538559 3 F
r é?) ﬁ-(BI- Cyano- 4-fl uoro) phenyl -3-trifl uoronethyl -6-(4-

I odo) phenyl - 8- pi peri di no-1, 4,5, 6,8, 9- hexahydro-7H 5

pyr azol o[%a@@inﬁ{;ﬁtdiwo?ﬂ rRIRErATULR éﬁ?‘fﬁg OffPum- o Bpr 15, CIMS m/z
trifluor ( ang- henyl et hanehydrazonoyl nesylate (3, 174 ,
0.54 mm%llﬁl_ n(%{glﬁtﬁegéﬁ{(zéﬂn%&)zv\gé %/r eat ed vviyth y y ( "
N- (4-i odo) phenyl - 3- pi peri di no-5, 6-di hydro-2H pyri di n-2-one (12, 206 ny,
0.54 mmol, 1.0 equiv) at 0-5C 10 UEQE& i}l%,lgnd the resulting reaction

m xture was treated with N-nethyl m)rp:ﬂo ine (NW 222 ng, 242 .LL, 2.2
mmol, 4.0 equiv) at 0-5C under N he reaction m xture was then warned up
to roomtenperature for 12 h. \Wegh HPLC and TLC shomp(—k

_ : at the reaction
was conpl ete, fkifte rosagth on rp/x\tmre 1 treat 8w t ter (10 nL) and
heé two eous | ayer was

NMM (4.0 equiv)

EtOAc (20 mi). T | ayex.s re s ted, andlith ’é@
extracted wth Ei'Qac (10 nl). 4gh gce;aqp} ned or gani o *@e\re washed
o}
1
0
CN toluene, 5-25"C, 12 h oN
5 65 % F 15

with water (10 nlL) Jland sat
F

1-(3-Cyano-4~-fluoro)phenyl-3-trifluoromethyl-6-(4-
iodo)phenyl-8-morpholino-1,4,5,6,8,9-hexahydro-7H-
pyrazolo[3,4-clpyridin-7-one (15). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl

10 benzenesulfonate (5, 77.4 mg, 0.2 mmol) in toluene (3 mL)
was treated with N- (4-iodo)phenyl-3-morpholino-5,6-dihydro-
2H-pyridin-2-one (10, 69.2 mg, 0.18 mmol, 0.9 equiv) at 0-5°C
under N,, and the resulting reaction mixture was treated with
N-methylmorpholine (NMM, 81 mg, 88 uL, 0.8 mmol, 4.0 equiv)

15 at 0-5°C under N,. The reaction mixture was then warmed up
to room temperature for 12 h. When HPLC and TLC showed that
the reaction was complete, the reaction mixture was treated
with water (5 mL) and EtOAc (10 mL). The two layers were
separated, and the aqueous layer was extracted with EtOAc (5

20 mL). The combined organic extracts were washed with water
(5 mL) and saturated NaCl aqueous solution (5 mL), dried
over MgSO., and concentrated in vacuo. The residue was
directly purified by flash column chromatography (SiOz, 5-20%
EtOAc/hexane gradient elution) to afford the desired

25 cycloadduct (15, 72 mg, 110 mg theoretical, 65%), which was
identical as the material obtained from Method A in every

comparable aspect.
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solution (10 ni), dried over MySH4, and concentrated in 20 vacuo. The
residue was directly purified by flash colum chronmat ography (Si 02, 5-20%
Et OAc/ hexwipa3gsmei ent elution) to afford the desired cyclpoxdbowsssfd7, 215
ng, 330 nmg theoretical, 65% as a pale-yellow oil, which solidified upon
standi ng at room tenperature under vacu-gdm For 17, 25 CIM5S mz 612 (M++H,
C25H22F41 N50) . 75 WO 03/ 049681 ExEBXpME $11f300Ms Oj 011 N NH 14 (1.0

equiv) NW (4.0 equiv) toluene, 2 25 C, 12 h CN 65% 3 F 18 CHO
1- (3- Cyano-4-fl uoro)phenyl -3-trifj] uoronet hyl -6-[4 (2- 0

fornyl ) phenyl Jphenyrs 8- nor p FNTONL 2 8, 9- hexahydr ;\AH 5
pyrazol o[ 3, 4-c] pyfidin-7-ong (1 A ion of 2,

). 6 .
trifluoro-N(3-cyano-4-fluoroyphenyl et hanelydrazon N 3, 1.30 g,
4.0 nmmol) in toluene (15 nlL) V\E'Q (Oklgr%’éi"’)ed V\A{L.h ™ ( k
N-[4-(2-fornyl)ph ] phenyl - 3- piP@oldgtier 5, 6 di hyd Ig-pyr I Nk 2-one (14,
1.45 g, 4.0 mol, equi v) chidndts @s9€ #nder N2, lgpdlthe resulting
reaction mixture wqs ¥ eated wth Mqethyl morpholing (M 1.62 g, 1.76
m., 13.0 nmmol ,4 4. equiv) at 0-5C tnder N2. The reattion niXture was then
warmed up, tosr KUY | _eJb&-Sshowed that the
reacti onplwa c‘%%irﬂc}ate, tﬁ%&g%%%%%zi?%%ﬁ?ggﬁv&ﬁ??egt ké%l:-vx,ith wat er (20
m) and Bdds)gkéhyil)s-mdiwpholindal et s51er &, Sepaxabrdroahli-t he aqueous

| ayer _was extr i i i
y 5 pyrggo g{ffhy% £&£§é¥§- 38n21215?he &Oggigggogrg%n592§§£racts

trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
tosylate (4, 120.3 mg, 0.3 mmol) in toluene (3 mL) was
treated with N- (4-iodo)phenyl-3-morpholino-5, 6-dihydro-2H-
pyridin-2-one (10, 103.7 mg, 0.27 mmol, 0.9 equiv) at 0-5°C

10 under N,, and the resulting reaction mixture was treated with
N-methylmorpholine (NMM, 121 mg, 132 uL, 1.2 mmol, 4.0
equiv) at 0-5°C under N;. The reaction mixture was then
warmed up to room temperature for 12 h. When HPLC and TLC
showed that the reaction was complete, the reaction mixture

15 was treated with water (5 mL) and EtOAc (10 mL). The two
layers were separated, and the aqgueous layer was extracted
with EtOAc (5 mL). The combined organic extracts were
washed with water (5 mL) and saturated NaCl aqueous solution
(5 mL), dried over MgS0O., and concentrated in vacuo. The

20 residue was directly purified by flash column chromatography
(si0,, 5-20% EtOAc/hexane gradient elution) to afford the
desired cycloadduct (15, 104 mg, 166 mg theoretical, 63%),
which was identical as the material obtained from Method A
in every comparable aspect.

25
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were washed with water (20 nL) and saturated NaCl aqueous solution (20
m.), dried over MgSO4, and concentrated in 20 vacuo. The residue was

di rect |y worBfoussl by flash colum chromatography (Si 02, PCTOKESSEC/ hexane
gradient elution) to afford the desired cycl oadduct (18, 1.54 g, 2.364 g

theoretical, 65% as a pale-yellow oil, which solidified upon standing at
roomtenperature under vacuum For E’f@‘,mpé'? &Ms m z 592 (M++H, C31H25F4N503)
rNNII I CHO 1' | PCT/US02/ 38559 <6 WO 03/ 049681 Exanple 22 TFA/ CH2Cl 2

5-10C, 1-2h or TFA (neat) 5-10C, 1§J2h]|95% PCT/ US02/ 38559

1- (3- Cyano- 4- f Iry@r opphenyl - 3 N Nopewhyl - 6- (F4e H@

i odo) phenyl -1, 4, 5]/[6-tet rahydgg;ll—l- ra 3,4-c]pyri 5 one (19). A
sol ution of 1-(3-a&ygpno-4-fl uorohpg%gl -3° NeN N
trifluoromethyl -6-(4-i odo) phenyt? &ML i noc 1, 4, 5, 6, 8)lo-

hexahydr o- 7H- pyr a 3, 4-cl pyr iTEAR.Beqne (15, 613 T o ) in

met hyl enechl ori de Cl2, 2 nl)TwRefiid 2ated with | uor oacetic acid
(TFA, 2.0 nm.) at, 5- oc™and the 10 Eequl ting reactio mC ture was stirred
at 5-10C for an’ adfitional 1-2 h. Wen HPLC and TLC showed the reaction
was conplet®-cyiifosolFeabeoBhenyerBvedi Eluvaeerhgldet-ig- resi due was
directly purified bg flash col um chronmat ography Si 02, 5-20% Et OAc/ hexane
gradi ent pde)Rhagnyb-8rperpheohéneslddsPy Bd8ePrhpHabyeroprHauct (19, 500 ny,
526 g ;H@@f&%&f@ks,49§%ﬁy§§d§n99LSﬁ¥ekh8$h0'h1sS@hEEoﬁOBEdhﬁb?é—upon

standin

trifluoro-N- (3-cyvano-4-fluoro)phenylethanehydrazonoyl
bromide (7, 310 mg, 1.0 mmol) in anhydrous THF (5 mL) was
treated with N- (4-iodo)phenyl-3-morpholino-5,6-dihydro-2H-
pyridin-2-one (10, 403 mg, 1.05 mmol, 1.05 equiv) at 0-5°C

10 under N, and the resulting reaction mixture was treated with
triethylamine (TEA, 202 mg, 278 ML, 2.0 mmol, 2.0 equiv) at
0-5°C under N,. The reaction mixture was then warmed up to
reflux for 2 h. When HPLC and TLC showed that the reaction
was complete, the reaction mixture was treated with water

15 (10 mL) and EtOAc (20 mL). The two layers were separated,
and the aqueous layer was extracted with EtOAc (10 mL). The
combined organic extracts were washed with water (10 mL) and
saturated NaCl agueous solution (10 mL), dried over MgSQ,,
and concentrated in vacuo. The residue was directly

20 purified by flash column chromatography (SiO;, 5-20%
EtOAc/hexane gradient elution) to afford the desired
cycloadduct (15, 343 mg, 613 mg theoretical, 56%), which was
identical as the material obtained from Method A in every
comparable aspect.

25
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room tenperature under vacuum For 19, CIMS nlz 527 (M++H, C20H11F4I N4AO) .
20 Exanple 23 FBC NI . 6 NHCl in IPANNTHF 25 C 30 min 93%CN 15 Y
"CN 19 Pwb 0304968t Cyano- 4-f | uor o) phenyl - 3-tri f | uor onet hyl PET(U%02/38559

i odo) phenyl -1, 4,5, 6-tetrahydro-7H pyrazol o[ 3, 4-c]pYridin-7- one (19). A
solution of 1-(3-cyano-4-fluoro)phenyl i 71 WO 03/ 049681 PCT/ US02/ 38559
trifl uoromethyl - 6- (4-i odo) phenyl - SEﬁ%WB 8 tho- 1, 4, 5, 6, 8, 9-

hexahydr o- 7H pyr azol o[ 3, 4-c] pyri din<7-one (15, 613 ng, 1.0 mmol) in THF (4
m.) was treated with a solution df 56 N hydrogen chlori-ge in isopropyl

al cohol (I PA, #cal)c at 5-10%/\&\@ Y sul ti rge rea'{)@mxture was
stirred at 5-10C flor 30 m }%henoHP d TLC showe reacti on was
conpl ete, the solfygnt was re !\6egd'en i\(/f‘CUd’ and t Ney ' s directly
purified by flash clolum c ‘ 102, 5-20% EEOA ane gradi ent
elution) to affor e desired THA (#beginati on prod (19, 0 , 526 ny
t heoretical, 93%! ch was Dmends°cadetas t he mat C,c\fbt ained from

Method A in every Fconf)'&r abl e aspegy o, Exanple 24 15

1-(3-Cyano-4-fluoro)phenyl-3-trifluoromethyl-6- (4~
iodo)phenyl-8-morpholino-1,4,5,6,8,9-hexahydro-7H-

5 pyrazolo[3,4-clpyridin-7-one (15). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
chloride (6, 266 mg, 1.0 mmol) in anhydrous ethylene glycol
dimethyl ether (DME, 5 mL) was treated with N-(4-
iodo)phenyl-3-morpholino-5, 6-dihydro-2H-pyridin-2-one (10,

10 384 mg, 1.0 mmol, 1.0 eguiv) at 0-5°C under N, and the

resulting reaction mixture was treated with triethylamine

(TEA, 303 mg, 417 ML, 3.0 mmol, 3.0 eguiv) at 0-5°C under N.
The reaction mixture was then warmed up to reflux (85°C) for
36 h. When HPLC and TLC showed that the reaction was

15 complete, the reaction mixture was treated with water (10
mL) and EtOAc (20 mL). The two layers were separated, and
the aqueous layer was extracted with EtOAc (10 mL). The
combined organic extracts were washed with water (10 mL) and
saturated NaCl aqueous solution (10 mL), dried over MgSOy,

20 and concentrated in vacuo. The residue was directly
purified by flash column chromatography (SiO;, 5-20%
EtOAc/hexane gradient elution) to afford the desired
cycloadduct (15, 245 mg, 613 mg theoretical, 40%), which was
identical as the material obtained from Method A in every

25 comparable aspect.
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FBCF3C NN2 NHC aq. sin Nb N N THF, reflux, 3 h10CN19 15 F F

1- (3- Cyano-4-f| uoro) phenyl -3-trifl uoronethyl - 6- (4-

i odo) pheryD-03/049681 6-t et r ahydr o- 7H—pyrazo|o[3 4-c] pyri di n- PCTArse2/48689 . A

solution of 1-(3-cyano-4-fluoro)phenyl -

trifluoronethyl-6-(4-iodo)phenyl -8-nor £0I| ,4,5,6,8,9 20 ‘

hexahydr o- 7H- pyr azol o[ 3, 4- c]pyrldlﬁx g 5 613 ng, 1.0 mol) in THF (4

m) was treated with a 2 N HCL aquequs solutlon (4 mL) at 25C. The

resulting reaction mxture was quently marned to reflux for 3 h. Wen

HPLC and TLC shomed the rea 5

treated wi thry Mg 10 nl) aggl

separated, and ﬂhe aqueous | ayer was extract ed mntm\Et cCN10l). The

conbi ned organi ¥sgxtracts wer 8! (WBSHEY with water (10Nmi)][an t ur at ed

NaCl aqueous solution (10 nl)yy g%ﬂyer MySO4, angdseorieéen in 78 WO
éﬁyz

03/ 049681 PCT/ U 38559 vac e was dir purified by flash
colum chronat c% (Si 02, hexane gr adkentepel ution) to

afford the desire mi nati on pr@ﬁd%t (19 484 ny, 56 ny theoretical,
9299, which wds ifentical as the material 5 obtained from method A in every

compar abl £ AR&AIno ARl S bR 3 K1 FRGorombeierL 26 (411

iodo)phenyl-8-pyrrolidino-1,4,5,6,8,9-hexahydro-7H-

R0

5 pyrazolo[3,4-clpyridin-7-one (16). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
mesylate (3, 65 mg, 0.2 mmol) in toluene (2 mL) was treated
with N-(4-iodo)phenyl-3-pyrrolidino-5,6-dihydro-2H-pyridin-
2-one (11, 74 mg, 0.2 mmol, 1.0 equiv) at 0-5°C under N;, and

10 the resulting reaction mixture was treated with N-
methylmorpholine (NMM, 61 mg, 66 ML, 0.6 mmol, 3.0 equiv) at
0-5°C under N,. The reaction mixture was then warmed up to
room temperature for 4 h. When HPLC and TLC showed that the
reaction was complete, the reaction mixture was treated with

15 water (5 mL) and EtOAc (10 mL). The two layers were
separated, and the aqueous layer was extracted with EtOac (5
mL). The combined organic extracts were washed with water
(5 mL) and saturated NaCl aqueous solution (5 mL), dried
over MgSO., and concentrated in vacuo. The residue was

20 directly purified by flash column chromatography (SiOz, 5-20%
EtOAc/hexane gradient elution) to afford the desired
cycloadduct (16, 78 mg, 119 mg theoretical, 65%) as a pale-
yvellow o0il, which solidified upon standing at room
temperature under vacuum. For 16, CIMS m/z 598 (M™+H,

25 C24H20F4IN5O) .
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N N THF, reflux, 3 h 87%CN 16 TI1 "CN19 F F

1- (3- Cyano-4-fluoro)phenyl-3-trifluoronethyl-6-(4 10

i odo) pheryD-03/049681 6-t et r ahydr o- 7H—pyrazo|o[3 4-c] pyri di n- PCTArse2/48689 . A
solution of 1-(3-Cyano-4- quoro)phenyI

trifluoronethyl-6-(4-iodo)phenyl - no-1,4,5,6,8, 9-

hexahydr o- 7H- pyr azol o[ 3, 4- c]pyrldl ¥§6 60 ng, 0.1 mol) in THE (1
m) was treated with a 2 N HCL ag ~ous 15 solution (1 nL) at 25C. The
resulting reaction mxture was -pbsequently warnmed to reflux for 3 h. Wen

HPLC and TLC shomed t he reactipmwdsS< eyl et e, ng r eadt m xt ure was
treated w t hrg SQRh ) an@ 5 The t r@were separ at ed,
and the aqueousllayer was extracted wi t¥ 20 Et OAc ( NITLY onbi ned
organi ¢ extract®ere washed 1%niﬂeW%ﬁer (3.m) and s&tur te Cd aqueous
solution (3 ni),] dried over concentrated PR VRACUOs resi due
was directly pur ed by fIa%@ EO u?Po@hf mat ogr aphy| i 02, 5 20%

Et OAc/ hexane gradi eat el ution he 25 desir N m nation product
(19, 46 ng, 53 ngth&Yretical, ¥ % whi ch was identitcal as, jhe material
obt ai ned from® Mfthod A in every conparable aspect. 79 WO 03ﬁ€49681 Exanpl e

26 H F3C4£3G-&rdhdid - #1ud ) PP JoTE 1G0dmSomPL (8L (4-

iodo)phenyl-8-pyrrolidino-1,4,5,6,8,9-hexahydro-7H-

5 pyrazolo[3,4-clpyridin-7-one (16). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
benzenesulfonate (5, 77.4 mg, 0.2 mmol) in toluene (3 mL)
was treated with N- (4-iodo)phenyl-3-pyrrolidino-5, 6-dihydro-
2H-pyridin-2-one (11, 74 mg, 0.2 mmol, 1.0 equiv) at 0-5°C

10 under N,, and the resulting reaction mixture was treated with
N-methylmorpholine (NMM, 61 mg, 66 ML, 0.6 mmol, 3.0 equiv)
at 0-5°C under N;. The reaction mixture was then warmed up
to room temperature for 4 h. When HPLC and TLC showed that
the reaction was complete, the reaction mixture was treated

15 with water (5 mL) and EtOAc (10 mL). The two layers were
separated, and the aqueous layer was extracted with EtOAc (5
mL). The combined organic extracts were washed with water
(5 mL) and saturated NaCl agueous solution (5 mL), dried
over MgSO., and concentrated in vacuo. The residue was

20 directly purified by flash column chromatography (SiOz, 5-20%
EtOAc/hexane gradient elution) to afford the desired
cycloadduct (16, 97 mg, 119 mg theoretical, 81.5%), which
was identical as the material obtained from Method A in
every comparable aspect.

25
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_‘CN 19 161 F F 1-(3-Cyano-4-fluoro)phenyl-3-trifluoronethyl-6-(4-

i odo) phenyl -1, 4, 5, 6-tetrahydro- 7Hpyrazol o[ 3, 4-c]pyridin-7 5 one (19)." A
sol uti on wb 0340Bscyano- 4-f | uor o) phenyl - 3- PCT/US02/38559
trifluoromnethyl-6-(4-iodo)phenyl-8-pyrrolidino-I,4,5,6,8,9-

hexahydr o- 7H pyr azol o[ 3, 4-c] pyri diEp- 7-0%? 6, 60 ng, 0.1 nmol) in THE (1
m.) was treated with a solution of ydrogen chloride in isopropyl

al cohol (IPA, 1 nL) at 5-10C, and e resulting reaction m xture was war ned
toref lux for 2 h. Wen HPLC ang TLC showed the reaction was conplete, the
sol vent was renoved in vacuo F e ctly purified

b]}/f fl Ss[]hcoljm gromlat ogra QAc/ hex%n t elution) to
af f or e des elimnati on product (19, 47 ng, N53 theo: etlcal

88% , which vvasNﬂ,@.ent i cal _as th€ 4ed¥ial optained frim t in every
conpar abl e aspect|. Exanpl e 27 \ggf{3NequiN 2 N HO aq. OrTHF~#efNjux, 3 h

90%20FF1-(3 no-4-f|u5 hegnylt e3-t,y i fl t 6- (4-

- | ! !Js Soty 1 Tl uorome (4

i odo) phenyl - -tetrahya Bgn% Pé yrazol o[ 3, 4-c] PYrT¥i nxck one (19). A
sol uti on of 1 (3 cyaf®- 4- f1 uor o) pfefly! - 3- 16

trifluoronmethyl - 6 (4-i odo) phenyl - 8- pi peri di no- 1, 4, 5, 6 8,9
1-(3-Cyano-4-fluoro)phenyl-3-trifluoromethyl-6-(4-

iodo)phenyl-8-pyrrolidino-1,4,5,6,8,9-hexahydro-7H-

5 pyrazolo[3,4-clpyridin-7-one (16). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
bromide (7, 62 mg, 0.2 mmol) in toluene (3 mL) was treated
with NL(4—iodo)phenyl—3—pyrrolidino—5,6—dihydro—2H>pyridin—
2-one (11, 74 mg, 0.2 mmol, 1.0 eguiv) at 0-5°C under N, and

10 the resulting reaction mixture was treated with N-
methylmorpholine (NMM, 61 mg, 66 UL, 0.6 mmol, 3.0 equiv) at
0-5°C under N,. The reaction mixture was then warmed up to
room temperature for 2 h. When HPLC and TLC showed that the
reaction was complete, the reaction mixture was treated with

15 water (5 mL) and EtOAc (10 mL). The two layers were
separated, and the agueous layer was extracted with EtOAc (5
mL). The combined organic extracts were washed with water
(5 mL) and saturated NaCl aqgueous solution (5 mL), dried
over MgSO,, and concentrated in vacuo. The residue was

20 directly purified by flash column chromatography (Si0,, 5-20%
EtOAc/hexane gradient elution) to afford the desired
cycloadduct (16, 98 mg, 119 mg theoretical, 82%), which was
identical as the material obtained from Method A in every
comparable aspect.

25
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80 WD 03/049681 PCT/ US02/ 38559 hexahydr o- 7H- pyrazol o[ 3, 4-c] pyri di n-7-one
(17, 611 ng, 1.0 nml) in THE (4 nL) was treated with a 2 N HCl aqueous
sol uti on WO oaieyoest 25C. The resulting reaction m xture wa®CTAlsbyssjoent |y
warnmed to ref lux for 3 h. Wien HPLC and TLC 5 showed the reacti on was
conplete, the reaction mxture was. treated wth water (10 nL) and Et OAc
(20 mL). The two layers were sep ,ea%ﬂj t he aqueous | ayer was
extracted with EtOAc (10 nmL). The~conbi ned organic extracts were washed
with water (10 ni) and saturated||Nadl aqueous 10 solution (10 niL), dried
over MgSO4, and concentrate L ACUQ he residuye wadd directly purified
by flash colpy ooler omat ogr@ (L 20% Et OAT adi ent el ution)
to afford the [lesired eli tion prodact™I( 19, 473Nn

theoretical, 90%, which was 1246 ¢ as the material 1

b D ed from
Met hod A in every conpar abI e t0 qlgi\g?rrpl e 28 F3C O - Y 1 CHO
] 0'9?18?

TFA (excess) CH re,

1- (3-Cyano-4-fl phenyl u05r oCrhgghyI 6-[4-(2° CN

f or nyl ) phenyl %ph AyI'CH, 4,5, 6-t et r&h¥dr o- 7H pyrazol o[ 344 c] pyjj di n-7- one
(20). A solut onFof 1(3 Q/ano4 fl uor o) phenyl - 3tr|fluoro t hyl - 6-[ 4- ( 2-

f or nyl )pF_ el 11.,34.,1;‘%,_@5,1%&&3@@{9&&
pyrazol o[ 3, é yr| one 189 592 nmy, in 25 met hyI enechl ori de

(CH2C12, ﬁampnmyn—raemmaﬂmo-ﬂr,ué‘.lajcﬁr,@a@e-the;:adudrq-ﬂﬂr 3.0 nL) at
> 10%3 ag%;g;%lo[B 4-clpyridin-7-one (17). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
mesylate (3, 174 mg, 0.54 mmol) in toluene (5 mL) was
treated with N-(4-iodo)phenyl-3-piperidino-5,6-dihydro-2H-
pyridin-2-one (12, 206 mg, 0.54 mmol, 1.0 equiv) at 0-5°C
10 under N,, and the resulting reaction mixture was treated with

N-methylmorpholine (NMM, 222 mg, 242 UL, 2.2 mmol, 4.0
equiv) at 0-5°C under N,. The reaction mixture was then
warmed up to room temperature for 12 h. When HPLC and TLC
showed that the reaction was complete, the reaction mixture

15 was treated with water (10 mL) and EtOAc (20 mL). The two
layers were separated, and the aqueous layer was extracted
with EtOAc (10 mL). The combined organic extracts were
washed with water (10 mL) and saturated NaCl agueous
solution (10 mL), dried over MgSO,;, and concentrated in

20 vacuo. The residue was directly purified by flash column
chromatography (Si0O;, 5-20% EtOAc/hexane gradient elution) to
afford the desired cycloadduct (17, 215 mg, 330 mg
theoretical, 65%) as a pale-yellow oil, which solidified
upon standing at room temperature under vacuum. For 17,

25 CIMS m/z 612 (M'+H, Ci5HF4INsO) .
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resulting reaction mxture was stirred at 5-10C for an additional 2 h.
When HPLC and TLC showed the reaction was conplete, the solvents were
renmoved iwowaowssl and the 81 WO 03/ 049681 PCT/ US02/ 38559 PeIiutum3s68s
directly purified by flash colum chronmat ography (Si 02, 5-20% Et OAc/ hexane
gradient elution) to afford the d siref %'mnation product (20, 454 ng,
504 ngy theoretical, 90% as.a pal &8P 1d #)i |, which solidified upon
standing at 5 room tenperatur nder vacuum For 20, CIMS niz 505 (M-+H,
C27H16F4N402) . F3C Exanple 29 B(OH) 2 CHO F3C 13 (1.5 equiv) NN'1!~ CHO
i’g(i’P?g)a(Z%zqui V) ;<§F’h64ul QEORy) EBHECH2CH2CEt, 120 C 2 h, 78% CN 20
- (3-Cyanog+ 4- oro eyl -8-tr or get hyl~ 6- [ @
fornmyl )phenei(’%]mﬁte)%l -1, 4,\5?6-tet r ahydr of 7Hh pybr{a’gz N_>c] pyri di n-7-one
(20). A suspension 1-(3-cyane4@-0 equiv) \
f | uor o) phenyl - 3-t¥i f | uorerethy—-6-{4-toede)phenyl -
azol o[ 3, 4NMM{AQ efiviv) 7- one (19,
2-fornmyl phenyl b i ¢ acitdiuére3s -455%C,g2h30 mmol ,
(12.74 g, 60 7N equiv) peyet hyl ene gl ycol \
m.) was degassedgthree times under a steady nitrogen str& m before being

treated with Pd(PPh3)4 (460 , 0.4 mmo 2% i i i
1-(3-Cyé£o—4)fléoro)gggnyl-3—trifluogéﬁggﬁgl-gyﬁ4lE?CtIOn mxture

formyl)phenyl] phenyl-8-morpholino-1,4,5,6,8,9-hexahydro-7H-

5 pyrazolo[3,4-clpyridin-7-one (18). A solution of 2,2,2-
trifluoro-N- (3-cyano-4-fluoro)phenylethanehydrazonoyl
mesylate (3, 1.30 g, 4.0 mmol) in toluene (15 mL) was
treated with N-[4- (2-formyl)phenyl]phenyl-3-morpholino-5, 6-
dihydro-2H-pyridin-2-one (14, 1.45 g, 4.0 mmol, 1.0 equiv)

10 at 0-5°C under N,, and the resulting reaction mixture was
treated with N-methylmorpholine (NMM, 1.62 g, 1.76 mL, 16.0
mmol, 4.0 equiv) at 0-5°C under N;. The reaction mixture was
then warmed up to room temperature for 12 h. When HPLC and
TLC showed that the reaction was complete, the reaction

15 mixture was treated with water (20 mL) and EtOAc (40 mD).
The two layers were separated, and the aqueous layer was
extracted with EtOAc (20 mL). The combined organic extracts
were washed with water (20 mL) and saturated NaCl agueous
solution (20 mL), dried over MgS0O,, and concentrated in

20 vacuo. The residue was directly purified by flash column
chromatography (Si0O;, 5-20% EtOAc/hexane gradient elution) to
afford the desired cycloadduct (18, 1.54 g, 2.364 ¢
theoretical, 65%) as a pale-yellow oil, which solidified
upon standing at room temperature under vacuum. For 18,

25 CIMS m/z 592 (M++H, C31H25F4N503) .
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20 was subsequently degassed three tinmes again before being warnmed to ref

l ux (120C) for 2 h. When HPLC showed the Suzuki coupling reaction was
conpl et e,wODlg/oa98Ct i on mi xture was cool ed down to 5-10C Irefrarse2/bsssng
treated with water (100 nL) and ethyl acetate (200 nL) at 5-10C with good
25 stirring. The m xture was stirrEd fog aazadditional 1 h at 5-10C before
the two | ayers were separated. The"¥30RoGs<“l ayer was extracted with ethyl
acetate (2 x 50 nL), yapdot he conbi ned organic extracts were washed with
water (2 x 50 mt), s aj ed NaCl aqueous sol utF O nmL), dried over,
82 WD 03/049681 P 38559 MySGHFA@MElconcent r dt e vacuo. The

resi due was puri fN ash col sump schn oeat ogr apMyy B 30% et hyl
acet at e/ hexane gradji en e) to—=affordtesired pftod ct@ 7.86 g,
10.08 g theoretic %, “Whith wes TFA&EDcal 5 ag’the nat erf all obt ai ned
from Method A in conpar abl e 5 athéet - 2Bxanpl e Q0 ICH3CONHOH (3.0 equi v)
K2COB (6.0 equi V) Mpo,4(8/1) 19 , B% N 21 0 25[CN®r,4f h 90 T ,}-NH2
10 1-(3-Am no-1|, 2-denz[d]isoxazol -5-yl]-3-trifl uoronkethyl -6-(4-
'0d0>ph_ewiqhéér7ﬁ§c§:4-%i@$y<g{ﬁﬁz 2Y3 22l Pl dofofibliyi 060r4= one (21). A
suspensi on of I-(3-cyano-4-fluoro)phenyl-3

trifl uor dredd)pheényl-1,0805 phetgt rdhvidbe 67 HepynagdiolIH -clpyridin-7-

0 ot Byl 1ot (heo e} Rl FLatuear thE katen pReRY: -

trifluoromethyl-6- (4-iodo)phenyl-8-morpholino-1,4,5,6,8,9~

hexahydro-7H-pyrazolo[3,4-clpyridin-7-one (15, 613 mg, 1.0
mmol) in methylenechloride (CHyCl,, 2 mL) was treated with
trifluoroacetic acid (TFA, 2.0 mL) at 5-10°C, and the

10 resulting reaction mixture was stirred at 5-10°C for an
additional 1-2 h. When HPLC and TLC showed the reaction was
complete, the solvents were removed in vacuo, and the
residue was directly purified by flash column chromatography
(8105, 5-20% EtOAc/hexane gradient elution) to afford the

15 desired elimination product (19, 500 mg, 526 mg theoretical,
95%) as a pale-yellow oil, which solidified upon standing at
room temperature under vacuum. For 19, CIMS m/z 527 (M"+H,

CooH11F4INLO) .

20 Example 23
H O

h | ]
N N 6 N HClin IPA N\N N
\I:::L\ 0 \[::1\
| |

I N
N
o) THF, 25 °C, 30 min
93%
CN CN
19
E 15

1- (3-Cyano-4-fluoro)phenyl-3-trifluoromethyl-6-(4-

iodo)phenyl-1,4,5, 6-tetrahydro-7H-pyrazolo[3,4-clpyridin-7-
one (19). A solution of 1-(3-cyano-4-fluoro)phenyl-3-
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g, 48 mml, 6.0 equiv) and water (5 nL) at roomtenperature, and the
resulting mxture was treated with acetohydroxamc acid (1.8 g, 24 mol,
3.0 equi woas/ousem t enperature. The reaction m xture wasPEWNSezsssnt | y
stirred at room 20 tenperature for 4 h. Wien TLC and HPLC showed t he

reaction was conplete, the reaction mxture was treated w th_wat 100
m) with Gobe- RTINS HYY Bt 6 1 bbnt PeApRRERY, é.‘%@%%i%ﬁ%‘gmgré'é\ggr g%t efj by

filtrati g, Washesl Wirth web61of2, X- 80Pkl ainlf%her (1But ghammghyl .o
et her/ hept ane (2 x-25 ), an%ﬁd'ri edp‘%gi‘i nl?’/acuo toqafford th%'desi red

producr:]t b(xﬂﬂHolLXé.:BB I;;—;F4(4ﬁ1m©) vhsoteeatafl, wdohya splehiemsofobnd Yo be pure
enoug Y. to t follow ng reactio it h further _pugifhreation.
For 21, & ?ﬁﬁnsﬁgf?ikgﬁtl%zb%&%%%?X@oﬁ}cgﬁg%mf83%04%6§§?P%£/%QBB/ 8%23
Exanpke 3dnq B{&)Ze&HQt Noa KMNL3n (Aikregyi whs Ne NCHR=BAEPPH3) 8°¢ 286:2qui V)

K2C3B (3.0 equiv) toluene/ Et OH H20 (311/1) NH2 reflux 2 h 82%0-N , , ON

(23 f 21 1[1@-%11 no-When hBRLE dand 0XEE oFhgwef] tBet FRRFhaPBNWRRY FOBP gL,
-forny e =1 tepr 0- p z : -

c] pyri di n12 - o%%i\%%t?rwé\s sﬂé%gggéoﬁﬁoggéfg%S-%Jrinhng@?, gEQLéué wils

liezz[Sd]Gi S@Mﬁtlﬁ-w:}iﬁiédi]ﬁyuﬁlaﬁht bylufin( dhirodeippeaphy (Si02, 5-20%
,4,5,6-tetrahydro-7H pyrazol o[ 3, 4-¢ ridin.Z-one (21, 4.31 , 8.0 mmol),

2. or myl p%"e%?%‘b%%‘?% %EPGI%%S,eiFElbgylﬁo P,rglfcéeeaﬁﬁ%f?dagd K20C8B )

(3.3%09, LA HIRLtidnOppEdh¥E (D9, 490 mg, 526 mg theoretical, 93%),

which was identical as the material obtained from Method A

in every comparable aspect.

Example 24

H o
FaC @ FsC
I N— |
\Irij;H/N 2NrKHaqs@7 N | N
N N
o) \©\I THF, reflux, 3 h 0 \©\I
92%
I CN 45 CN o

1-(3-Cyano-4-fluoro)phenyl-3-trifluoromethyl-6-(4-

15

iodo)phenyl-1, 4,5, 6-tetrahydro-7H-pyrazolo[3,4~-clpyridin-7-
one (19). A solution of 1-(3-cyvano-4-fluoro)phenyl-3-
trifluoromethyl-6-(4-iodo)phenyl-8-morpholino-1,4,5,6,8,9-
20 hexahydro-7H-pyrazolo[3,4-clpyridin-7-one (15, 613 mg, 1.0
mmol) in THF (4 mL) was treated with a 2 N HCl aqueous
solution (4 mL) at 25°C. The resulting reaction mixture was
subsequently warmed to reflux for 3 h. When HPLC and TLC
showed the reaction was complete, the reaction mixture was
25 treated with water (10 mL) and EtOAc (20 mL). The two
layers were separated, and the aqueous layer was extracted
with EtOAc (10 mL). The combined organic extracts were
washed with water (10 mL) and saturated NaCl agueous

solution (10 mL), dried over MgSO;, and concentrated in
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10 toluene (30 m.) was treated with ethanol (10 nmL) and water (10 ni) at
roomtenperature. The resulting m xture was then degassed three tines
under a sweady4gsstrogen stream before being added Pd(PPh¥ra/ust83ssay, 0.16
mol, 2%equiv). The reaction mxture was subsequently degassed three
tines again 15 before being warned to reflux faor 2 h. \Wen HPLC showed the
guzukl c vapitiong ﬁ‘@éctrle@idk@s WeSTSILEES £ 1ivh @ Urd £cah iPYimi ST © ool ed
own to 1OC [ reat 1 t ood
o111 g PFRI N S OE b e oL tat | Pr 2% Sr AR BT roal IR af "B 262 before
the solidgsf2@awvehe cridiacide e lhynifnattircat poedulie (@&, ddde mvehs S2%emdrashed

wth water (2 x 50_m) and 10% of tert,-put t ether TBME) / hept ane
(2 x 50 FEROxREifeiled 93F vadlic- o & %&ﬁrfe@d'y B-[ 3) 39 8, 4,14

g theﬁ”%?b%%'me@%ro%s M¥HH i V161 |éiﬂér§;0|ddil®axvam® amﬁd‘tound to be
essentially pure 25 by HPLC and was directly enployed in the foll ow ng
reaction wthout further purification. For 22, CIM5S mz 518 ( ME+H,
C27H18F3N503) . 84 WD 03/049681 E4%££é§1§22§ICHO HCI -HN'l ", H 23 (1.2
equiv) NaB(OAc)3H (1.2 equiv) NH2 4 - 6 h ON 22 65- 80%
PCT/USOZ/38559 24 H

1-(3-Am no-1,

"\s.xazol &L 3-trifluordf
(2- [(SR) 3- hydro Vi ol i di nyI ] AetHE) Y Sieny| ] p
51, 4,5, 6-tetrahydré-7 py?‘l\o[34cjp r|d|n7one 24 7@\

THF, reffux, 3 h
87%

CN 16 19
F

1-(3—cYano—4—f1uoro)pheny1—3-trifluoromethyl-G-(4-

10 iodo)pheny1-1,4,5,6—tetrahydro-7ﬂ;pyrazolo[3,4—c]pyridin—7-
one (19). A solution of 1-(3-cyano-4-fluoro)phenyl-3-
trifluoromethyl-6-(4-iodo)phenyl-8-pyrrolidino-1,4,5,6,8,9-
hexahydro-7H-pyrazolo[3,4-clpyridin-7-one (16, 60 mg, 0.1
mmol) in THF (1 mL) was treated with a 2 N HCl aqueous

15 solution (1 mL) at 25°C. The resulting reaction mixture was
subsequently warmed to reflux for 3 h. When HPLC and TLC
showed the reaction was complete, the reaction mixture was
treated with water (2 mL) and EtOAc (5 mL). The two layers
were separated, and the agueous layer was extracted with

20 EtOAc (5 mL). The combined organic extracts were washed
with water (3 mL) and saturated NaCl agueous solution (3
mL), dried over MgSO;, and concentrated in vacuo. The
residue was directly purified by flash column chromatography
(8105, 5-20% EtOAc/hexane gradient elution) to afford the

25 desired elimination product (19, 46 mg, 53 mg theoretical,
87%), which was identical as the material obtained from

Method A in every comparable aspect.
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suspensi on of 1-(3-am no-1, 2-benz[d]isoxazol-5-yl]-3-
trifluoronethyl-6-[4-(2-fornyl)phenyl]phenyl-1,4,5, 6-
t et r ahydrwooBlogssazol o[ 3, 4-c] pyridin-7-one (22,11.3 g, 21PeTAGomsEsF9 i n DVSO
(80 nm.) was treated with (3R)-3- g, 26.3 mmol, hydroxypyrrolidine
hydrochl oride salt (23, 3.2 1.2 egytfjiv at 25C, and the resulting reaction
m xture was subsequently stirred &t* t¥hperature for 1-2 h. A sol ution
of NaB(OAc)3H (5.6 gy .3 mol, 1.2 equiv) in DVBSO 15(40 nL) was then
added dropwi sé&sG\qt o eaction mxture at roda? ure. The resulting
reacti on m xture lhas n stirred @N HOb@IPAenper at,\5hr el fory 3 h. Wen HPLC
and TLC showed tﬁ'eN e i r eacttomwas—conpl et e, NCh&yTr e n mxture
00 CO3 altreadisx, 41 ut i on il room

was quenched with 1

tenperature, and resul tYng!ni Xt ur go yas stirred an additi'onal 1 h.
The resulting pr es were collec%e"d by filtr& ywashed with water
(2 x 40 nL), and ddied”’i n1§acuo to afford the crude,l desiret® reductive

ani nation product 24, 11.35 g, 12.9 g theoretical, F88% 25yi el d) as

of f - whi t 4 -REWdeaRo-ERifl vord)@Hunyd-E - trEs Isidyeemthull A6+ €y ystal | i zed in
acetonitrile/water (4:1) to afford the pure desired product (24 .65 g,
12.9 ¢' 19#@@@&@5!&4-,1:6)7%: %%W%ﬂgf'&ywlfﬁdm%W’%(% "7?'I\/I++H,

C31 R4 F3NR) 395 WO0USA08, FAC IXRlyar (R e priengiania) NaB( Onc) 3

trifluoromethyl-6-(4-iodo)phenyl-8-pyrrolidino-1,4,5,6,8,9-

hexahydro-7H-pyrazolo[3,4-clpyridin-7-one (16, 60 mg, 0.1
mmol) in THF (1 mL) was treated with a solution of 5-6 N
hydrogen chloride in isopropyl alcohol (IPA, 1 mL) at 5-10°C,
10 and the resulting reaction mixture was warmed to reflux for
2 h. When HPLC and TLC showed the reaction was complete,
the solvent was removed in vacuo, and the residue was
directly purified by flash column chromatography (SiOz, 5-20%
EtOAc/hexane gradient elution) to afford the desired
15 elimination product (19, 47 mg, 53 mg theoretical, 88%),

which was identical as the material obtained from Method A

in every comparable aspect.

Example 27
H
FsC </\ ) FsC
| N— 2 N HCI aq. sIn P
: N

N\N:t N . N\N

o} THF, reflux, 3 h s} :

90 %
CN 47 CN 49
20 F F

1—(3—Cyano—4—f1uoro)phenyl—3-trif1uoromethy1-6-(4—
iodo)pheny1—1,4,5,6-tetrahydro-7thyrazolo[3,4—c]pyridin-7-
one (19). A solution of 1-(3-cyano-4-fluoro)phenyl-3-
trifluoromethyl-6- (4-iodo)phenyl-8-piperidino-1,4,5,6,8,9-
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, » NH 2 PCT/US02/38559 O-N 22 65 - 80% O '/ 26

1- (3- Am no-1, 2-benz(d]isoxazol -5-yl]-3-trifluoronethyl-6-[4 5

(2-[ (3S) -wohgaswsy- 1- pyrrol i di nyl] nmethyl] phenyl ] phenyl - PCT/US02/38559
1,4,5,6-tetrahydro- 7H pyrazol o[ 3, 4-c] pyri din-7-one (26). A suspension of
1- (3-am no-1, 2- benz[ d] i soxazol

trifluor dHstaideR ﬁ(@yx@;%@ %)h% % ]?%%ﬂ“yll'l i-9ng §17, 611 mg, 1.0

t et rahydr 25 7 mol ) in
DVBO (go Hﬁ%c{ll_’-wap%ﬁ %t ed W f]&%% %&gﬁgﬁ%ﬁgpyr%oﬁl Iélg%eéﬁ%égghl orl)de salt
(25, 594 gnjludidh nfblmL) 1a12 2Hd.v) Tate mulanmq heeaesidn | mig e twash

m xt ure vva subse uentl |rred ro er 1-2.h

sol ution %’F @2@) EJO e ggﬁeqﬁlg %BB?/S%P?ST{@ m.) was
t hen gddegh drapwiise fé‘é@ti&@ xk@@Cé@x@@lgté; UEBe atea b 00BNt AIRETAEUKEs The
resulting reaction mxture was then stirred at roomtenperature for 3 h.

Wien HPLCGrgrkad @ritihoveder hel cdlubt #0@ FBAREI 6A0WEE) conphet EWOt he reacti on
mxture vas, auenged dg%%grgtég%gﬁd@@aggg%gslaggytwggf £30-20:8k) at

room t emperat ur e, € resulting mxtu stirred for an additi onal
1 h. The w:ﬁﬂulmwlzg: ptEeCipL] at e'Bhe\Aemebmédiecrgdnby éktreatsowereashed with

water (2 x 10 nmL), - and dried in vacug to afforg t he.crude, desired

reduct i vé"’a%l?ﬁ‘?\d’ﬁ% Wwrbatcf L0 2l) 12088 §atyrageq Nacdr BEHERES 84% 25 yi el d)
as ohf Wéﬁnﬁg / vva{fe &Eb; S &Fyde d%QPUﬁ%SM@S aryhsaoent by seciystal | i zed

in acetonitri er 1) to afford ure desired product (26, 1.55
g, 2.35 gvaztllzveorérhlee:aressae@ VassmmrecprIeuSlfﬂ;ad Py, LEpNB APZUBBY ( Mr+H,

C31H27F3N06t%;33m86 VWO 03/ 0436

tograp 5, 5-20% EtOAc/hexane gradient elution) to

afford the desired elimination product (19, 473 mg, 526 mg
theoretical, 90%), which was identical as the material

15 obtained from Method A in every comparable aspect.

Example 28
H 0]
FaC (/; N FaC
NI N X TFA (excess) | N
N CHO N CHO
CH2C|2, rt,1h O

o) :
ol C
CN 48 CN 20
F

F

Z—=
/

1-(3-Cyano~4-£fluoro)phenyl-3-trifluoromethyl-6-[4-(2-

20 formyl)phenyl]phenyl-1,4,5,6-tetrahydro-7H-pyrazolo[3, 4~
clpyridin-7-one (20). A solution of 1-(3-Cyano-4-
fluoro)phenyl-3-trifluoromethyl-6-[4-(2-
formyl)phenyllphenyl-8-morpholino-1,4,5,6,8,9-hexahydro-7H-
pyrazolo[3,4-clpyridin-7-one (18, 592 mg, 1.0 mmol) in

25 methylenechloride (CH,Cl,, 3 mL) was treated with
trifluoroacetic acid (TFA, 3.0 mL) at 5-10°C, and the
resulting reaction mixture was stirred at 5-10°C for an
additional 2 h. When HPLC and TLC showed the reaction was

complete, the solvents were removed in vacuo, and the
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F3C Exanple 34 Me F3C HCI-H N Me NaB(OAc)3H (1.2 equiv) 4 - 6 h DMSO't
, I, NH26-N2265- 80%ONM I

1- (3- Am rWwoDb3R4dsenz(d] i soxazol - 5-yl]-3-trifluoronethyl - 6- PET/1B02/38559

[ 2- (N, N-di et hyl am no) met hyl ] phenyl ] phenyl -1,4,5,6

tetrahydro- 7H pyrazol o] 3, 4-¢ ridin-7-one suspensi on of

1- ( 3- ani rr(ﬁslldzf%éﬂf?zs[ ngta]ngrglgf% ne by f]gas?l)l cébtl.u roxlnatography
trifluoro 56204 @i%bfA%r/?%élx)aﬁlée%a]di@fﬁ’le‘ﬂzﬂ& 6to afford the
tetrahydro- pyrazo 0 yridin-7-one (22 .07 g, 4.0 10 mmol) in
DVBO (20 dds)lnmh akmmmmmm n(aZOhy@ﬁ/bcImIor%I‘é 1@l theoretBoplny, 4.8

ui v) at ul tin eac m X ur

subsequer?tq‘%:/B &9 17 & %ty"?@g‘?ﬁ’t 'er i g%i @% 01T |%\%ln? at

NaB( O8c) 3k ort ke ddpdra thufe NiMder vZc@@ni V)Fon DVEQ 118 iy z Was5 t tieidded 15
dropwi se into the reaction m xture at roomtenperature. The resulting
reacti on GurHtefe¥sQuas then stirred at room tenperature for 3 h. Wien HPLC
and TLC showed the reduction reaction was conplete, the reaction mxture
was quenched wth a 10% of K2CO3 aqueous solution (30 nL) at room 20
tenperature, and the resulting m xExampbes28tirred for an additional 1 h.
The resulting precipitates were &Bh;zect ed

FaC CHO FsC

[ _ I
N\N N\©\ 13 (1.5 equiv) - N\N N O cHO
o | Pd(PPh3)s (2% equiv) o
K3PO4 (3.0 equiv) O

CN EtOCH,CH,OEt, 120 °C CN
F 19 2 h, 78% F 20

10 1-(3-Cyan6—4-f1uoro)phenyl-3-trif1uoromethy1-6—[4—(2-
formyl)phenyl]phenyl-1,4,5, 6-tetrahydro-7H-pyrazolo[3,4-
clpyridin-7-one (20). A suspension 1l-(3-cyano-4-
fluoro)phenyl-3-trifluoromethyl-6-(4-iodo)phenyl-1,4,5, 6~
tetrahydro-7H-pyrazolo[3,4-clpyridin-7-one (19, 10.54 g, 20

15 mmol), 2-formylphenylboronic acid (13, 4.5 g, 30 mmol, 1.5
equiv), and KzPO, (12.74 g, 60 mmol, 3.0 equiv) in ethylene
glycol diethyl ether (DME, 100 mL) was degassed three times
under a steady nitrogen stream before being treated with
PA(PPh;3)s (460 mg, 0.4 mmol, 2% equiv). The reaction mixture

20 was subsequently degassed three times again before being
warmed to reflux (120°C) for 2 h. When HPLC showed the
Suzuki coupling reaction was complete, the reaction mixture
was cooled down to 5-10°C before being treated with water
(100 mL) and ethyl acetate (200 mL) at 5-10°C with good

25 stirring. The mixture was stirred for an additional 1 h at
5-10°C before the two layers were separated. The agueous
layer was extracted with ethyl acetate (2 x 50 mL), and the
combined organic extracts were washed with water (2 x 50

mL), saturated NaCl agqueous solution (2 x 50 mL), dried over-
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by filtration, washed with water (2 x 10 nL), and dried in vacuo to afford
the crude, desired reductive amnation product (28, 1.90 g, 2.184 ¢

t heor et i cwiD,03879%8Yi el d) as of f- 25 white powders. This cr rde/ysonskict was
subsequently recrystallized in acetonitrile/water (4:1) to afford the

pure desired product (28, 1.485 g, 2.184 ¢ oret| '

powder s. MEi0:282N8| FRUFERLERES I—leaééz@HZS WF@?@EF%?%@& 87 WO

03/04968 / |_ 5 .
hf@ﬁa@%ﬁ%%@?@%‘zéﬁ%%yﬂé (@L@sarm 8035 E1QACCHO (1.1 equi v)

[(4 ChI oreaystertye /Hepchrer anoldicett Cﬁlamlcpnﬁetmla%fsq%i Q%l)reipm@iféhm on of

4- chl or o- phen razi dr achl ori.de, (29, 16.

anhydrous(%ecﬂ %ﬁg ])rt?\,é?’ &g]%ﬁorc?& rag)lpvm7s8g) )WI tha sglfut i'on %1&&‘1

et hyl gl ye] atree (RQ% sl Utdsihined toldienestidy 06 h S8By mmipardadlequiv) in

toluene at 25C wunder N2. The resulting reaction m xture was then warned to

ref |ux fagPecth. When TLC and HPLC showed the reaction was 10 deened

conpl ete, the solvent was renoved in vacuo. The residue was then treated

with 50% of CH2C12 and hexane (v/v, 100 nL) at 25C for 30 min with good

Egbfring. The pal e- yell ow sol i ds Beawptel BBcted by filtration, washed with
0

FsC FsC
i »
Ny, l N\©\ CHCONHOH (3.0 equiv) Noy N\©\
O | K,COs (6.0 equiv) © |
DMF/H,0 (8/1)
CN 25°C, 6 h, 90% Mz
[ 10 O—N 21

10 1-(3-amino-1,2-benz[d]lisoxazol-5-yl]-3-trifluoromethyl-6-(4-
iodo)phenyl-1,4,5, 6-tetrahydro-7H-pyrazolo[3,4-clpyridin-7-
one (21). A suspension of 1-(3-cyano-4-fluoro)phenyl-3-
trifluoromethyl-6-(4-iodo)phenyl-1,4,5, 6-tetrahydro-7H-
pyrazolo[3,4-clpyridin-7-one (19, 4.22 g, 8.0 mmol) in N,N-

15 dimethylformamide (DMF, 35 mL) was treated with K¢QQ3 (6.63
g, 48 mmol, 6.0 equiv) and water (5 mL) at room temperature,
and the resulting mixture was treated with acetohydroxamic
acid (1.8 g, 24 mmol, 3.0 equiv) at room temperature. The
reaction mixture was subsequently stirred at room

20 temperature for 4 h. When TLC and HPLC showed the reaction
was complete, the reaction mixture was treated with water
(100 mL) with good stirring at room temperature. The solids
were collected by filtration, washed with water (2 x 50 mL),
10% tert-butyl methyl ether/heptane (2 x 25 mL), and dried

25 in vacuo to afford the desired product (21, 3.88 g, 4.31 g
theoretical, 90%), which was found to be pure enough by HPLC
to do the following reaction without further purification.

For 21, CIMS m/z 540 (M'+H, Cp0H13F3INsO2) .
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of CH2Cl2 and hexane (v/v, 2 x 50 nlL), and dried at 40-45C 15 in vacuo for
12 h to afford the crude, desired [(4- chlorophenyl)hydrazono]acetic acid
met hyl eswor3@&®81 15.6 g, 19.0 g theoretical, 82%, whicirCrasoi/singd to be
pure enough to do the follow ng reaction without further purification.

For 30: CIM5s mlz 211/213 ( M+ H, CO9HOCLN202) . 20 Me02CQ\ /H N, NHC 30
Exanmpl e 36 NBS (1.1 equiv) THF, OExamie I nin 84% Me02C\ /Br N, NH Cl
31 88 WD 03/049681 Brono[ (4-chl or ophgey),) hydr azono] acetic acid methyl ester
(31). A solution of [(4-chlorophenyl hyéﬁ zono] acetic acid nmethyl ester
(30, 13.0 g, 61.2 mmol) in anhydro ?100 m.) was treated with

N-bronmosuccini mde (NBS, 11.97 g, 5 mol g3 1 equiv) at 0-5C under N2,
and the r action n1xtu s stirre al 0 an additiona

30 min. N d TLC showed ?‘[ﬂ Xkt i op deneN npl t he
sol vent was reﬁbve "qgfiiip ?hgnngﬁmﬂweqm@s dir- tly y col um
chr omat ogr aphy _{Si ?10 &,00¢ (e gr adi e ' afford the

desired bro
15.0 g, 17.84
to be essentla“&xN

(31,
as found

- chl or opheny Q@Rﬁ%ﬂ? aggplc a
e-

eoretical, vell ow .
pur & 5o do t he reflux, 2h, 82% o]

1—(3—Amino-1,2-benz[d]lsoxazol—s—yll—3-trif1uoromethy1-6-[4-
(2—formy1)pheny1]pheny1—1,4,5,6—tetrahydro—7ﬂ=pyrazolo[3,4—
5 clpyridin-7-one (22). A suspension of 1-(3-amino-1,2-
benz[d]isoxazol—S—yl]—3—trifluoromethyl-6—(4—iodo)phenyl—
1,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]lpyridin-7-one (21, 4.31
g, 8.0 mmol), 2-formylphenylboronic acid (13, 1.8 g, 12
mmol, 1.5 equiv), and K,CO3; (3.31 g, 24 mmol, 3.0 equiv) in
10 toluene (30 mL) was treated with ethanol (10 mL) and water
(10 mL) at room temperature. The resulting mixture was then
degassed three times under a steady nitrogen stream before
being added Pd(PPhs), (185 mg, 0.16 mmol, 2% equiv). The
reaction mixture was subsequently degassed three times again
15 before being warmed to reflux for 2 h. When HPLC showed the
Suzuki coupling reaction was complete, the reaction mixture
was cooled down to 5-10°C before being treated with water
(100 mL) at 5-10°C with good stirring. The mixture was
stirred for an additional 1 h at 5-10°C before the solids
20 were collected by filtration. The wet cake was then washed
with water (2 x 50 mL) and 10% of tert-butyl methyl ether
(TBME) /heptane (2 x 50 mL) and dried in vacuo to afford
desired product (22, 3.39 g, 4.14 g theoretical, 82%) as
bright-yellow solids, which was found to be essentially pure
25 by HPLC and was directly employed in the following reaction
without further purification. For 22, CIMS m/z 518 (M*+H,

C27H1F3N503) -
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foll owi ng cycl oaddition reaction wi thout further 15 purification. For 31,
CIMs mlz 290/ 292 (M+-H, C9H8Br CLN202) PCT/ US02/ 38559 Exanple 37 HCl - H2NI
NH Et 02CGMO 0304988 qui v) TEA (1.0 equiv) Et02C( H N, NH PHF/US02/3852b C, 12
h Ove 90% Ove 32 33 [(4-Met hoxyphenyl) hydrazono]acetic acid ethyl ester
(33). A 20 suspension of 4-methoxy-phenyl hydrazine hydrochloride (32
14.0 g, 80.2 mml) in anhydrous THE (100 mL) was treated wth
triethylamne (TEA 8.10 g, 11.2 & #90l, 1.0 equiv) before a
sol ution of ethylglycolate (50% solution in toI uene, 16.4 g, 80.2 mol,
1.0 equiv) in toluene was 25 dropw se adng Lo the reaction ni%fite at
0- 5C underFs resulting reacti ﬁturé n stlrredré\v? 0-5C for
30 mn beforeNlbeI ngygradual I'y warfred\td 25C for Nl2| Q. d HPLC
showed the reasfi eecmi congy @bequih he 89 WD 08/ 049681 HCT/ USO2/ 38559
; e—ee%—l—ee{-—{—ﬁ—e h Hi 70 i

reaction mxt
The filtrat es e concent
col | ected by 1(3' The cr udeMgel élsGKNere waghed wi,t h water (2 x 50 5
m.) and 20% of oEt hac/ ex%e (2 x 50 eat39% and dri et 40-45€ in vacuo for

12 h to afford the crud des red 4- t hax ern dra cac'd

et hyl ester (‘§8‘1nf61029 ’%%é’d‘rg g;lygo&ﬁgéf% eZt\/\/&eﬂ d to Ibe

pure £noygh r (%%)d@-ﬁi%xfda&-qwﬂg:ﬂﬂémﬂ:ﬁﬂmém]ﬂn&ﬂ;kngrprmﬁym cat| on.
1,4,5,6—tetrahydro—7ﬂ%pyrazolo[3,4—c]pyridin—7-one (24). A

suspension of 1-(3-amino-1,2-benz[d]isoxazol-5-y1]}-3-
trifluoromethyl-6-[4- (2-formyl)phenyllphenyl-1,4,5,6-
tetrahydro-7H-pyrazolo[3,4-clpyridin-7-one (22, 11.3 g, 21.9

10 mmol) in DMSO (80 mL) was treated with (3R)-3-
hydroxypyrrolidine hydrochloride salt (23, 3.2 g, 26.3 mmol,
1.2 equiv) at 25°C, and the resulting reaction mixture was
subsequently stirred at room temperature for 1-2 h. A
solution of NaB(OAc)sH (5.6 g, 26.3 mmol, 1.2 equiv) in DMSO

15 (40 mL) was then added dropwise into the reaction mixture at
room temperature. The resulting reaction mixture was then
stirred at room temperature for 3 h. When HPLC and TLC
showed the reduction reaction was complete, the reaction
mixture was quenched with a 10% of K;CO; agueous solution

20 (150 mL) at room temperature, and the resulting mixture was
stirred for an additional 1 h. The resulting precipitates
were collected by filtration, washed with water (2 x 40 mL),
and dried in vacuo to afford the crude, desired reductive
amination product (24, 11.35 g, 12.9 g theoretical, 88%

25 vyield) as off-white powders. ‘This crude product was
subsequently recrystallized in acetonitrile/water (4:1) to
afford the pure desired product (24, 8.65 g, 12.9 g'
theoretical, 67%) as white powders. For 24, CIMS m/z 3589
(M*+H, C31H27F3NgO3) .
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10 For 33: CIMsS mz 221 (Mt-H, Cl1H14N203) Exanple 38 Et02C(H N, NH NCS
(1.05 equiv) THF, 0 - 25 C, 12 h 76% Et02CQ\ /C N, NH W W 33 34

Chl or o[ (4womBheegphenyl ) hydr azono] acetic acid et hyl ester PCTAIS(B33559 Met hod
A. A solution of [(4- nethoxyphenyl)hydrazono]acetic acid ethyl ester (33,
4.0 g, 18.0 mml) in anhydrous THE (40 nL) was treated with N

chl orosuccinimde (NCS, 2.52 g, 18.9 mmol, 1.05 equi v) at 0- 5C under N2,
and the resulting reaction m xturegyamp ;gl red 20 at 0-5C for an additional
30 min before being gradually warned to 25C for 12 h When HPLC and TLC
showed the reaction was deemed conpl etig, the ol vent was renmovédgPiin
vacuo. The s directly pyg |HR$P'Oby cé I c r omat ogr (Si 02,
0- 25% Et OAc/ hepégn adient el uti on)

25 af fomd He
chl or o[ (4- met hoXypheny no] aaaememunv)am d et hyl lest 4, 3.51 g,
4.62 g theoretieal,° 76% i &h d to be
essentially pu @:' WO 03/ 81 % §§59 othe fo i ng
reaction wthout] f ker purificatd 4F8

34, C z 2;65/257 (M- H
C11H13CIN203) . FExdinpl e 1. NaNO 2%%f%% equiv) cohc. HCI“(2.9 equiv), O -

5 C EtOzci—(§1Amino—1,2-benz[dllsoxazol 5-y1]1-3-trifluoromethyl-6~[4-
5 [2-[(38)-3-hydroxy-1-pyrrolidinyl]lmethyl]phenyl]lphenyl-
1,4,5,6-tetrahydro-7H-pyrazolo[3,4-c]lpyridin-7-one (26). A
suspension of 1-(3-amino-1,2-benz[d]isoxazol-5-yl1]-3-
trifluoromethyl-6-[4-(2-formyl)phenyl]lphenyl-1,4,5,6-
tetrahydro-7H-pyrazolo[3,4-clpyridin-7-one (22, 2.07 g, 4.0

10 mmol) in DMSO (20 mL) was treated with (3S5)-3-

’ hydroxypyrrolidine hydrochloride salt (25, 594 mg, 4.8 mmol,
1.2 equiv) at 25°C, and the resulting reaction mixture was
subsequently stirred at room temperature for 1-2 h. A
solution of NaB(OAc)sH (1.02 g, 4.8 mmol, 1.2 equiv) in DMSO

15 (8 mL) was then added dropwise into the reaction mixture at
room temperature. The resulting reaction mixture was then
stirred at room temperature for 3 h. When HPLC and TLC
showed the reduction reaction was complete, the reaction
mixture was quenched with a 10% of K,CO; agqueous solution (30

20 mL) at room temperature, and the resulting mixture was
stirred for an additional 1 h. The resulting precipitates
were collected by filtration, washed with water (2 x 10 mL),
and dried in vacuo to afford the crude, desired reductive
amination product (26, 1.98 g, 2.35 g theoretical, 84%

25 vyield) as off-white powders. This crude product Was
subsequently recrystallized in acetonitrile/water (4:1) to
afford the pure desired product (26, 1.55 g, 2.35 ¢
theoretical, 66%) as white powders. For 26, CIMS m/z 589
(M*+H, C31H27F3NeO3) .
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N, NH 2. CH3000HCI CO2Et (1.0 equiv) NaQOAc (2.3 equiv), EtQAc, 0 - 25 C W
74% Ove 5 35 34 Chl or o[ (4- met hoxyphenyl ) hydrazono] acetic acid ethyl ester
(34). MetWod3B49681 sol ution of 4-nmethoxyaniline (35, 31.0 PGT/UBB238s8®|) in
water (100 nL) was treated with concentrated aqueous HCl solution (37% 62
m., 730 mmol, 2.9 equiv) at 0 10 5C under N2, and the resulting reaction

m xture was added dropw se an aqueous solution of sodiumnitrite (NaN0O2,
20.9 g, 302.4 mol, 1.2 equiv) ingyakpie( 3@ n) at 0-5C. The reaction

m xture was subsequently stirred at 0-5C for an additional 1.5 h before

being transfegred into a nmixture 15 conf&i ni nds cetate (NaOAc, 47.5

g, 579 mol , 2.N lequl v), ethyl chl gama%%oaceta'e 41N4 g, 34. &\I\rﬂrL, 252

mmol, 1.0 equi VNI o m a(wbate 6209 o) and Nl ( m_) at ®0-5C.
was—t-hen—sti++red

The resulting reactioon ’ m n before
bei ng warnmed up roomte at WpBORQ:H (0L eduR) h. n HPLC a LC showed
the reaction wasyd > gt et e, DMBE, L o6 h ayer s nepar at ed, and the
organi c phase m shed2W| t h sodi uresbs@ar bonat e &g eolis €8l ution (2 x 50

water (5 and t d di hl 50 m),
dr| ed ovet~ k/ﬁ na %%ﬁ‘c’:gﬁifliﬁa’gﬁlﬁg ngvggioge?ﬁé ﬁgrg-éﬁ%%&i ?réét ed :
wi th 50% B Ofw/ ﬂeéfsﬂéth{rigﬂlﬁb%méghyﬂﬁﬁé ¥1p ﬁéhﬁ!l.f-it,@ Ehe-crude product.

The solids were collected by filtration to afford the crude desired
chloro[(4tquhbx§pheﬁ#+phydzaigma}&ceiprraéuu érape 92810 0B/ 049681

PCT/ US02/ 38559 est er 6 retic 49 whi ch was
found to B&° gggﬁﬁ?Fa?%y p&? a?ﬁggo t% %?OFEQ ﬁéx?éggtloxiq 3thout further

purificatteDf1dbiemetRGUCE-Nas (DoBbdmi D) PRenyllphenyl-1,4,5, 6-
tetrahydro-7H-pyrazolo[3,4-clpyridin-7-one (22, 2.07 g, 4.0

10 mmol) in DMSO (20 mL) was treated dimethylamine
hydrochloride salt (27, 392 mg, 4.8 mmol, 1.2 equiv) at 25°C,
and the resulting reaction mixture was subsequently stirred
at room temperature for 1-2 h. A solution of NaB(OAc)3H
(1.02 g, 4.8 mmol, 1.2 equiv) in DMSO (8 mL) was then added

15 dropwise into the reaction mixture at room temperature. The
resulting reaction mixture was then stirred at room
tempefature for 3 h. When HPLC and TLC showed the reduction
reaction was complete, the reaction mixture was quenched
with a 10% of K;CO3; agqueous solution (30 mL) at room

20 temperature, and the resulting mixture was stirred for an
additional 1 h. The resulting precipitates were collected
by filtration, washed with water (2 x 10 mL), and dried in
vacuo to afford the crude, desired reductive amination
product (28, 1.90 g, 2.184 g theoretical, 87% yield) as off-

25 white powders. This crude product was subsequently
recrystallized in acetonitrile/water (4:1) to afford the
pure desired product (28, 1.485 g, 2.184 g theoretical, 68%)
as white powders. For 28, CIMS m/z 547 (M'+H, Ca29HasF3NgOz) .
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identical with the material obtained fromnethod Ain every 5 conparable
aspect. PCI (30 euiv) 0 ~59g NH. C~NH O 42 Exanple 40 CHC 3, reflux, 2
hO 66%43 8P 03/04968Chl or o- pi peri din-2 -one (43). A sol uti onPoff/ysopasssdi n- 10
2-one (42, 25.0 g, 252.2 mmol) in CHC13 (250 nmL) was treated with PCl5 (158
g, 756.5 mml, 3.0 equiv) at 0-5C,_and the__resulting reaction m xture was
stirred at 0-5C for 10 min befor eEE@MRYendrPmed up to ref lux for 2 h. Wen
HPLC showed the reaction was conplete, the reactiometixtune was cool ed 15
down to 5-10C before being transferred into an ice water || (500 nmL) with
caution. The resulHd-HgNJ xture was stirred at 0-5C for 1‘1\“ bef ore being
gradual |y warned up to rjoom tenfdPLCcH@(tbeaud2 h. The two Payers wer e
separated, and the aqueoys | ayer was—extracted with CH2GEZ24 x 50 nl).
The 20 conbi ned organi xtracts waseHwemRe wi th sat ur at aCl aqueous
solution (50 nlL), driedYover MySH, ancgé%oncentrat ed in vgcuo. The
residual solids were treated with 30% EtQAc/ hexane (50 nLEl before being
collected by filtrati ONgg The crude pal e-yel |l ow solids werggdried in vacuo
at 30-35C 25 for 12 h to afford the desired 3, 3-di chl oro-pi peridin-2-one
(43, 27. 9B(4rChiy3tphenykethydrazdnobésétve aridmethyl oaster| (30hi chA

06/ 170 (NIRRT CLong) L ST TaY DL B & A o REEF 28 (2.0

equivl 16.0 g, 89.4 mmol) in anhydrous MeOH (100 mL) was treated

dropwise with a solution of ethylglycolate (50% solution in
toluene, 20.06 g, 98.3 mmol, 1.1 equiv) in toluene at 25°C
under N;. The resulting reaction mixture was then warmed to
reflux for 12 h. When TLC and HPLC showed the reaction was

10 deemed complete, the solvent was removed in vacuo. The
residue was then treated with 50% of CHyCl, and hexane (v/v,
100 mL) at 25°C for 30 min with good stirring. The pale-
yellow solids were collected by filtration, washed with 50%
of CH,Cl, and hexane (v/v, 2 x 50 mL), and dried at 40-45°C

15 in vacuo for 12 h to afford the crude, desired [ (4-
chlorophenyl)hydrazono]acetic acid methyl ester (30, 15.6 g,
19.0 g theoretical, 82%), which was found to be pure enough
to do the following reaction without further purification.
For 30: CIMS m/z 211/213 ( M'-H, CgHoCIN,03) .

20

Example 36
H MeO,C

TBr

N N
NH NBS (1.1 equiv) NH

THF, 0 - 5 °C, 30 min

84%
Cl Cl

30 31
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C DMF 120 C, 7 h 0 4362% C 44 PCT/ US02/ 38559

3- Chl oro-5, 6-di hydro-1H pyri di n-2-one (44). A solution of

3, 3-di chlwp®3pigser i di n-2-one (43, 2.0 g, 11.9 mmol) in DVPCHFUSOmE3s5Mmas
trealtte_d with {_12(1)3 (1. EG g, 23.8 mol, 2.0 equiv) at roomtenperature. The
resulting m xture s then war up to.120C .[for 7 h. n HPL owe
reaction odd e ,rqwqyédg%wzrﬂ%&]tﬁcee%ﬁs %cc}(é] é%/fyl: g’ ?s(()%' %C bgf E)Pg
bei ng trqakgd wit Rowatilod HE ni)s-and A2 EkhyRhydsazdhecel d Weldvas

stirred for 10 mn before the two |ayers were separated. The aqueous |ayer
was ext r aettéy lniesfre@HAGR (13 50 10 Al 2 amplihele BB W gl (Bl ract s

were washed wi th satuyrated Na aqueous. sql.ut. ' ' oV, S04,
and conc@ﬁ‘Sr&’ta@d tirﬁ#fgj&ltﬁ%_ﬂo gblmdjuséicczglﬁﬁd%&%\eé%%%lrleg%r}e Wi t?f Sj(\)/ogA)
Et OAct hexana baf ar e Reivng 00ld-etedidyed iNqt, r anidonheTheserludagdesi r ed

3-chl oro-5, 6-di hydro-1H pyridin-2-one (44, 970 , 1.5 f heo | cal,
629 was relscailesd Mg itas et igwed|ata L - i P f%‘é%gt%%n%%%

essent | ally, putg by HRIC and Mas diseed el ayetbd nydhea2iey | ovi ng
purification. For 44, CIM5 nmlz 130/132 (M+H,
C5H6 C1NOcompbear| a2 ddNvERt (Wad mmuiwsd 4idn TECYQ. 0 Bepli ¥9siduFE, waef | ux,
6-7h directly purified by column chromatography (S10,, 0-15%
10 FEtOAc/hexane gradient elution) to afford the desired
bromo [ (4-chlorophenyl)hydrazono]acetic acid methyl ester
(31, 15.0 g, 17.84 g theoretical, 84%) as pale-yellow
solids, which was found to be essentially pure to do the
following cycloaddition reaction without further

15 purification. For 31, CIMS m/z 290/292 (M*-H, CoHgBrClN,03) .

Example 37
EtOZCYH
I
HOHHaNS EtO,CCHO (1.0 equiv) NN
TEA (1.0 equiv)
THF, 0-25°C, 12h
OMe 90% OMe
32 33

[ (4-Methoxyphenyl)hydrazonolacetic acid ethyl ester (33). A

20 suspension of 4-methoxy-phenylhydrazine hydrochloride (32,
14.0 g, 80.2 mmol) in anhydrous THF (100 mL) was treated
with triethylamine (TEA, 8.10 g, 11.2 mL, 80.2 mmol, 1.0
equiv) before a solution of ethylglycolate (50% solution in
toluene, 16.4 g, 80.2 mmol, 1.0 equiv) in toluene was

25 dropwise added into the reaction mixture at 0-5°C under N,.
The resulting reaction mixture was then stirred at 0-5°C for
30 min before being gradually warmed to 25°C for 12 h. When
TLC and HPLC showed the reaction was deemed complete, the
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43% 25 3- Morphol i n-4-yl -5, 6-di hydro- 1H pyridin-2-one (45). A solution of
3-chl oro-5, 6-di hydro-1H pyridi n-2-one (44, 1.0 93 WD 03/049681

PCT/ US02/\889304981 7.6 nmol ) in THE (4 nmL) was treated w t RCHrSptisdssne (663
ng, 0.67 nL, 7.6 mol, 1.0 equiv) and triethylamne (TEA, 1.54 g, 2.1 ni,
15.2 mmol, 2.0 equiyv): -at roomtenperature, and the resulting reaction

mi xtur e \EERGEFe B URe rea s B B 9d 6 0. cukRt HPEE Sy T R%owed t he
reaction : l.ete, I Bact ' @S fukeneh wi th water
(10 nl) hﬁ%%%%%@ an ét1ﬁfelresu‘JTét)élﬂln"{fzjgl)r%i %ﬁ?e was sti r%gd at room
t enper at wardmr &3 nihe fAdwulwind ayel Kwerere sephtetteel] nd t he aqueous

| ayer was_extracted wth Et (3 10.x 20 nm). .The conbi ned organic
extracts MerdaEid wiith cé)‘gf%r%?]éodﬂavﬁread%m%gs%}{ﬁi%%t?% %)X Wi ed
over MYSQH,) ay reNceNtERbRL hdkmaeum T hep nes) dushaesridenapuofist by

flash col um chronmat ography (Si 02, 15-40% Et OAc/ hexane H?r adi ent el ution)
to af f ordin headesifad B2 noriphor§Frwd yhea semude didgeieed H pdri di n- 2- one (45,

595 ng, 1,384 i 430 : - Ye ol ! spkigified
dpon st it OE HdRaoftidodb EREY TRl Koot T EY, SRLI6NS)
essenti ally. gure titedsieteal ol 9 @W noviitdctwan fbvdmduto Berpimee enough
purification, Faor 45, CIMS mlz 181 (M+-H,_ COHLAN202) . ZO.anmPIe 43

Et 02C( CL tN, INHFIinf QL KOBHRE X2 G Hehi WA PR o i r e TP B T L/ EYB2C ove

OVt 134 6898 33 cIMS m/z 221 (M'-H, Ci1Hi;4N203) .

Example 38
EtO,C._ _H EtO,C._ _Cl
e g
N N
NH NCS (1.05 equiv) NH
THF, 0-25°C, 12 h
76%
OMe OMe
33 34

Chloro[ (4-methoxyphenyl)hydrazono]acetic acid ethyl ester

15 (34). Method A. A solution of [ (4-
methoxyphenyl)hydrazonolacetic acid ethyl ester (33, 4.0 g,
18.0 mmol) in anhydrous THF (40 mL) was treated with N-
chlorosuccinimide (NCS, 2.52 g, 18.9 mmol, 1.05 equiv) at 0-
50C under N;, and the resulting reaction mixture was stirred

20 at 0-5°C for an additional 30 min before being gradually
warmed to 25°C for 12 h. When HPLC and TLC showed the
reaction was deemed complete, the solvent was removed in
vacuo. The residue was directly purified by column
chromatography (Si0;, 0-25% EtOAc/hexane gradient elution) to

25 afford the desired chlorol (4-methoxyphenyl)hydrazono]acetic
acid ethyl ester (34, 3.51 g, 4.62 g theoretical, 76%) as

pale-yellow solids, which was found to be essentially pure
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1- (4- Met hoxy- phenyl ) - 7a- nor phol i n-4-yl - 7-oxo-3a, 4, 5,6, 7, 7a

hexahydr o- 1H pyrazol o( 3, 4-c] pyri di n-3-carboxylic acid ethyl 25 ester (51).
A sol ut i owomB/oedsBor o[ (4- met hoxyphenyl ) hydrazono] aceti ¢ aeca/usbhgdssest er
(34, 582 ng, 2.0 mmol) in ethyl acetate (EtOAc, 10 nL) was treated with 94
WO 03/ 049681 PCT/ US02/.38559 3-nor pholin-4-yl-5, 6-di hydro-| r.i din-2-one
(45, 364tegdo Ehe hedilowiny &A% “G—%@%d%’rrt%?g%%{f?%téﬁﬂﬂ ng
react i ongghxizyr € Was b gated mdh hrigt hyl ameev(olFA 505 ng, 0.70 ni
5.0 mol, 2.5 equiv) at 0-5C under N2. The reaction m xture was then
warnmed up to roomtenperature for 30 mn before being warnmed up to ref | ux
for an additional 6 h. Wen HPLC ﬁ}r:]d T:I__C §§10wed that the reaction was
conplete, the reaction mxture was TTRated with wat er (10 nmL) and Et OAc
(10 mL). The two |l ayers were separated, and the E@.8& us | ayer was
extracted wth EtCAc (3 x 10 m_‘é. The conbined organi ¢ extracts were
washed with saturat edyhad aalBuE-%8Ui on (5 nL), diigd over MySO4, and
concentrated in vacup.” The coesHEUE.9rawivHiOrSCEl y purified by flash col um

i n) 15 to afford

chr omat ogr aphy (Si 027 1b- 40 elu
@] D he gy COBHREPRAT 019U @l

the desired 1-(4-ne

yl - 7- oxo- 3a, 4, 5, 6, 7, 7a- hexaNabre-(2.Bemyiv)azt0lA0[ B, 26-%€] pyri df n- 3-carboxylic

acid ethyl ester (51,0823 ny, 805 nu,,ef heoretical, 65% @ pale-yellow oil,

whi chesol i di fied upoms standing at roomtenperature in vacuo. For 51, CI M

m z 461 20 (M+-H, C20H26N405) Exargjle 44 Et02G /-\ I - ]!\ION Ni TFA
hyl ester

(excess)q@mggqj(Qqugthgphenyl)hy razonolacetic acid et
(34). Method B. A solution of 4-methoxyaniline (35, 31.0

g, 252 mmol) in water (100 mL) was treated with concentrated
aqueous HC1l solution (37%, 62 mL, 730 mmol, 2.9 equiv) at 0-
10 5°C under N;, and the resulting reaction mixture was added
dropwise an aqueous solution of sodium nitrite (NaNOp, 20.9
g, 302.4 mmol, 1.2 equiv) in water (50 mL) at 0-5°C. The
reaction mixture was subsequently stirred at 0-5°C for an
additional 1.5 h before being transferred into a mixture
15 containing sodium acetate (NaOAc, 47.5 g, 579 mmol, 2.3
equiv), ethyl chloroacetoacetate (41.4 g, 34.8 mL, 252 mmol,
1.0 equiv) in ethyl acetate (200 mL) and water (100 mL) at
0-5°C. The resulting reaction mixture was then stirred at
0-5°C for 30 min before being warmed up to room temperature
20 for 12 h. When HPLC and TLC showed the reaction was deemed
complete, the two layers were separated, and the organic
phase was washed with sodium bicarbonate aqueous solution (2
x 50 mL), water (50 mL) and saturated sodium chloride
agqueous solution (50 mL), dried over MgSOs, and concentrated
25 in vacuo. The residue was treated with 50% EtOAc/hexane
(100 mL) to directly precipitate the crude product. The
golids were collected by filtration to afford the crude

desired chlorol (4-methoxyphenyl)hydrazono]acetic acid ethyl
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95% Ove W 51 50 1-(4-Methoxy-phenyl)-7-0x0-4,5,6,7-tetrahydro-IH 25
pyrazol o[ 3, 4-c] pyri di ne-3-carboxylic acic ethyl ester (50). Method B. A
sol uti on wb 0304s%s8net hoxy- phenyl ) - 7a- nor phol i n- PCT/US02/38559
4-ylj- 7- ?\XIO- 3a, 4,5, 6,7, 7a- hexahydro- | H pyrazol o[ 3,4 c] pyri di n-3-carboxylic
acid ethyl ester (51, 402 ng, 1.0 95 WO 03/049681_PCT/ US02/ 38559 mmol ) in
?F}}:hyl en@EJﬁrQ% (Brot1e, o i3 Q\/a"sh‘?‘?lé%'fje?jaﬁ/i t171 StriVR4GRo%R8ti ¢ acid

A L1 Gdlg 3ty 435 éé;%mz 19 &§54hL 1 19 S achs ORI X kG YeScelonr ed at
25C for an ada“llotiona m{%ﬁl. 3zl\hen HPLC and TLC %howed ?he rceaction 5 was
corrp:c etg,v\giﬁ?]?otﬂnlﬁmmmmmriﬂhmieﬂomn VEei®. pTdduct egggduéowad torketly
purified, | ash col um_chr onmat ogr.ap Si02. 5-30% Et [ hexane_gradi ent
el ution) YEHIGHd Th ‘H%%il?%ibe]é? ﬁi%??%%egrgﬁ%tm?% 9299 gtV 31E ny
theor gt i Calmpa9ne aSsBepal e-yel l ow oil, which solidified upon standing at
10 roomtenperature in vacuo. This material was found to be identical with
the product obtained fromnethod A in every conparable aspect. Exanple 45
Me02C "TI" Br N, NH15r" | NN /E&agpﬁéo401'o equiv) Cl 31 TEA (2.0
equiv) toluene, 70 C, 2 - 3 h 95%

Q\IH PCl5 (3.0 equiv) CI>Q\‘H
» Cl
0]

CHClj, reflux, 2 h o)
42 66% 43
3,3-Dichloro-piperidin-2-one (43). A solution of piperidin-

10 2-one (42, 25.0 g, 252.2 mmol) in CHCl; (250 mL) was treated
with PCls (158 g, 756.5 mmol, 3.0 equiv) at 0-5°C, and the
resulting reaction mixture was stirred at 0-5°C for 10 min
before being warmed up to reflux for 2 h. When HPLC showed
the reaction was complete, the reaction mixture was cooled

15 down to 5-10°C before being transferred into an ice water
(500 mL) with caution. The resulting mixture was stirred at
0-5°C for 1 h before being gradually warmed up to room
temperature for 12 h. The two layers were separated, and
the aqueous layer was extracted with CHyClp (4 x 50 mL). The

20 combined organic extracts were washed with saturated NaCl
agueous solution (50 mL), dried over MgSO., and concentrated
in vacuo. The residual solids were treated with 30%
EtOAc/hexane (50 mL) before being collected by filtration.
The crude pale-yellow solids were dried in vacuo at 30-35°C

25 for 12 h to afford the desired 3,3-dichloro-piperidin-2-one
(43, 27.96 g, 42.36 g theoretical, 66%) as bright-yellow
0il, which solidified upon standing at room temperature in

vacuo. For 43, CIMS m/z 166/170 (M'-H, CsH;C1,NO).
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H~-0 MO02C N C 52

1- (4- Chl or o- phenyl ) - 6- (4-i odo- phenyl ) - 7a- nor phol i n-4-yl - 7-

0X0- 3a, 4,%083/84968t hexahydr o- | H pyrazol of 3, 4-c] pyri di ne- 3- Pcarusoxsdssc aci d
met hyl ester (52). A solution of bronmo[(4- chlorophenyl)hydrazono]acetic
acid nethyl ester (31, 582 ng, 20 2.0 Q in toluene (6 nm.) was treated
with 1-(4-iodo- phenyl)-3-norphol i%@ﬁg—) ,]6-di hydr o-| H pyri di n-2-one (10,
768 nmg, 2.0 mmol, 1.0 uiv) at 0-5C under N2, and the sulting reaction
m xture was treatedgWthltriethylgabneoé , 404 ngy, .56, nL , 4.0 mol,
2.0 equiv) at 0-5C NB5 N2. ‘II:%e rggacté[??\\ ooxtur ey MHen war ned up to
room tenperature For 0 m n bef or Fh@'orag z:/ﬁrrred up to C for an
additional 3 h. Wien HPLC and TLC showed that the reactipn was conplete,
the reaction mixture whk treated wi th6ater 96 WD 03/ 049681 PCT/ US02/ 38559
(10 nm) an t OAc (10 he 4 . IS ar atze N E aqueous
| ayer \Afag'gkﬁf’gc?fgd%wdtqh)’@r&gfé g@)%]:.%.?xm we‘e}h(?%?onbiAn%é)lg;&gani Cc extracts
wer e washed-_wh thlsabwpdied i dlac -amnee dds ,s@ Wt icon 115 IrimmoIdr iled DFer MySO4,

and 5 concentrated in vacuo. . The r.esidu di rect rifyed . f\l ash
col urn cHEomEY oYREp Y SeSiese With 35066 dic)ﬂf??z%n@% gér Mo it ZJe‘l%utelt%%“r?)vf)t 0
afford t b el ORREME ] 1 ixture was then warmed
6-(4-i od%?'p%g)%y )%gxlr%-e%irtghol in-4-yl-7- ox&-n:?a,mﬂfl,XS,UG, 7, 7a-
hexahydr apl Hopyrard dcd; 4- ¢.py Whéim &P3.Co stinwed it adi®Po-HetRd ester (52,
1.13 g, 1.19 _g.theoretical, .95% .as pale- ye [ ‘ml\,m idified upon
st andi ng CRFPLESR! &R ﬁ‘“vxzté‘ﬁi)e. ole %Afolvéé)l\ééj z %95%97 ( M++H,

)

before being treated with water (10 mL) and CH,Cl, (20 mL).

10 The mixture was stirred for 10 min before the two layers
were separated. The aqgueous .layer was extracted with CHyCl,
(3 x 10 mL), and the combined organic extracts were washed
with saturated NaCl aqueous solution (5 mL), dried over
MgSOs, and concentrated in vacuo. The residual solids were

15 treated with 30% EtOAc/hexane before being collected by
filtration. The crude desired 3-chloro-5,6-dihydro-1H-
pyridin-2-one (44, 970 mg, 1.56 g theoretical, 62%) was
obtained as bright-yellow solids, which was found to be
essentially pure by HPLC and was directly employed in the

20 following reaction without further purification. For 44,

CIMS m/z 130/132 (M'-H, CsHeC1NO).

Example 42
HN O
_/
(1.0 equiv)
cl TEA (2.0 equiv) \)
(0] (@) 0]
THF, reflux,6-7 h 45
44 43%

25 3—Morpho1in—4—y1—5,6-dihydro-1H=pyridin—2—one (45). A
solution of 3-chloro-5,6-dihydro-1H-pyridin-2-one (44, 1.0
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C24H24C11N404) . 15 Exanple 46 MeO C 2 MO02Cr N, NON N,/~ TFA (excess)
CH2Cl2, 25 C, 30 min 92%Cl Cl 52 53

1- (4- Chl owo-oplexsyl ) - 6- (4-1 odo- phenyl ) - 7- oxo-4, 5, 6, 7- PCT/US02/38559
tetrahydro-| H pyrazol o(3, 4-c] pyridine-3-carboxylic acid nethyl ester (53).
A sol ution of 1-(4-chloro-

I%Ehenill )-6;}54 20 . .

i odo- pherdl )7 7a-#Rphott iTHE y(4 70Tk Jias, Wrepeed wihth morpholine (663
hexahydr gz 1 Hpy, | o[-3, 4- ridimesds boxy! ¢ 61 @chf aiBEdY I TR €1 (52,
595 ng, %‘% mmef?znfa;n rre'tﬁyrﬁ[]é%' chlori efé{CI—l2012,l4 ) was ttreat'ed Wi th
trifl uorcﬂacmzlg, arild n{ITFALS . 4.1imed) 2t 0 25@ ivhdet heoomstemperpEéedet i on

m xt ure was stirr at 25C for an additional 30 mn. When nd TLC
showed t PG € ?i%?‘?‘g\ggl_%%n‘fﬁ%?‘él,o? HAL b1 E RNy ° v%?’remerée?r’rlll)‘\)/e%o ]%_grl)f%%uo. The
resi dge was d rect lyhawribiedaky fil@séheebanthe Cheasrl 6grapdydé&néd, 5-20%
Et OAc/ hexane gradient elution) to 97 WO 03/049681 PCT/ US02/38559 afford the
desired etémplhete orthr oteretis miksyuny, wa9sIngRCha@or EER cirten2640as a

b Rk, MBED, PELALL 005 Shepttnghchfeon grerptisgal
at room temperature for 10 min. The two layers were
separated, and the agueous layer was extracted with EtOAc (3

10 x 20 mL). The combined organic extracts were washed with
saturated NaCl aqueous solution (5 mL), dried over MgSOs, and
concentrated in vacuo. The residue was then purified by
flash column chromatography (Si0;, 15-40% EtOAc/hexane
gradient elution) to afford the desired 3-morpholin-4-yl-

15 5,6-dihydro-1H-pyridin-2-one (45, 595 mg, 1.384 g
theoretical, 43%) as pale-yellow oil, which solidified upon
standing at room temperature in vacuo and was found to be
essentially pure to do the following reaction without
further purification. For 45, CIMS m/z 181 (M'-H, CoH14N20z) .

20

Example 43

- H
EtOQCYCI (\N EtO,C <\
| o] o | "\
N ~ N ~ N \__/
. o)

NH
(45, 1.0 equiv)

Hunig's base (2.5 equiv)

EtOAc, reflux, 4 -6 h
OMe 65% OMe
34 ° 51

1- (4-Methoxy-phenyl) -7a-morpholin-4-yl-7-oxo-3a,4,5,6,7,7a-
hexahydro-1H-pyrazolo[3,4-clpyridin-3-carboxylic acid ethyl
25 ester (51). A solution of chlorol (4-
methoxyphenyl)hydrazonolacetic acid ethyl ester (34, 582 mg,
2.0 mmol) in ethyl acetate (EtOAc, 10 mL) was treated with
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Et02C /CI N, NH Ove 34 TEA (2.0 equiv) EtOAc, reflux, 6 h 87%for two
steps 4N ag. HC (5.0 equiv) 5 - 20 C, 4 h O 54 J Ow 55

1- (4- Met woywspksBy| ) - 6- (4-i odo- phenyl )-7-0x0-4,5,6,7 PCT/US02/38559
tetrahydro-| H pyrazol o[ 3, 4-c] pyri di ne- 3-car boxyl i c acid 10 ethyl ester

55 A | ut f chlo 4- th [
Cothr (34 M L Bor ot o1 R B G LBOOTHS e Cheni B8 w6 B9 (4.1 ado-
phenyl ) - 3; rB{{k?iat n%%yé n% di, hy gL ©o b Hypy & digh- ?arwecﬂeloﬁes@ﬁ&rgg 0.39

mol, 1.0 ‘equivVv nder N2, and the 15 resulting reaction m xture was
treated wréeimitmretﬂnyzk’amelewwT’EﬁeaﬁedBWch1’0@1erthy1®1ni?86mb'IPEA2 BOkqui v) at

0- 5C under The react vvast n to room

t enper at UF% 1[\% T80 n e OIFIEO m%ggmﬁmﬁ %twg ?ge 1llﬁdei‘for *ar Hddi ti onal
6 h. When &RlG smdnik&usboned thah HAen28 tgachi poomasespaphetee. £be
reaction m xture was cooled dowmn to 5-10C before being treated dI’OEWI se

with 4.0 waqmd@sf%ev@mgmqupaw Usope BB of opan safgdi FbANR4S
L 95 Ml - h&finhcalnd fle dfiSuelCBHLL! BleMELUE LolaRaS! b%{gﬁfﬂ'e% 5- 20C

for 4 h. the resu |ng STurry reated Wlt wat er m.) before
bei ng stithedr&bicbi20Gnivtuna aﬂdutreaaédSﬁlnhnwaﬁhe (10 mL) and

EtOAc (10 mL). The two layers were separated, and the

10 aqueous layer was extracted with EtOAc (3 x 10 mL). The
combined organic extracts were washed with saturated NaCl
agueous solution (5 mL), dried over MgSO,, and concentrated
in vacuo. The residue was directly purified by flash column
chromatography (Si0O,, 15-40% EtOAc/hexane gradient elution)

15 to afford the desired 1- (4-methoxy-phenyl)-7a-morpholin-4-
yl-7-oxo-3a,4,5,6,7,7a-hexahydro-1H-pyrazolo[3,4-c]lpyridin-
3-carboxylic acid ethyl ester (51, 523 mg, 805 mg
theoretical, 65%) as pale-yellow oil, which solidified upon
standing at room temperature in vacuo. For 51, CIMS m/z 401

20 (M+—H, Co0H2N405) .

Example 44
E0,C. ) 4 EtO,C
IV b Y
N. \.NH/ N< NH
N TFA (excess) N
O (o]
CH,Cly, 25°C, 1 h
95%
OMe OMe

51 50
1- (4-Methoxy-phenyl)-7-oxo0-4,5,6,7-tetrahydro-1H-

25 pyrazolo[3,4-clpyridine-3-carboxylic acic ethyl ester (50).
Method B. A solution of 1-(4-methoxy-phenyl)-7a-morpholin-
4-yl-7-oxo-3a,4,5,6,7,7a-hexahydro-1H-pyrazolo[3,4-
clpyridin-3-carboxylic acid ethyl ester (51, 402 mg, 1.0
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5 solids were collected by filtration, washed with water (2 x 200 nL) and
50% of isopropyl acetate/ hexane (2 x 200 nL), dried in vacuo at. 40-45C
for 12 h.wOha/oewsde desired 1-(4- PCT/US02/38559

met hoxy- phenyl ) - 6- (4-i odo- phenyl ) - 7- oxo-4, 5, 6, 7-tetrahydro- 1H pyrazol o[ 3,

4-c] pyridine-3-carboxylic acjd ethyl t 10 , 175.5 q, 1..
theoretid?a}??%?%f%‘?é%%eg?eﬁ%?omgg SR T %&ﬁaﬁ&%éﬁrﬁ%\ﬁ%&ﬁ, whi ch
was found.tprpgorésseptéabéyapyreat o1do hhe Lel bewengangaehion wit hout
further purification. For 55, CIM5s mz 518 (M+H, C22H201 N304) 15

Exanpl e 48egHO BioHjeacEio2QnixEugeCras| stirged| at~25RC| fRrian | 11 11

(13, 1.5 equiv) N.Y Ove Pd{ PPh3)4 (5% equjVv 3 STRY))
toIuene/E?%iﬁ?%%n?%/%§?Tl%n@ e?eg%ﬁg,gé% ﬂ#b8éefgégcghg rQaSEHbﬁ

6- (2' SForwys - Bbmbeays ; 4tik) sd1(énaet Wexy- phaoyell- Inoxacuo. The

4,5,6, 7-tetrahydro-| H pyrazol o[ 3, 4-¢] pyri di_ne-3-carboxyljc 20 acid %ﬁhyl
ester (56yeshERoRA dareespeneishfiefsby flash column’ chromatography

met hoxy- phefy] ) Sk | &hf%yaai7?%éné,éldﬁi&ﬁf ahy dt Pro-dd+ Piy& azol of 3,
4-c]pyr|d|ne-@-carboxy Ic acid ethyl ester
desired elimination product (50, 299 mg, 315 mg theoretical,
95%) as a pale-yellow oil, which solidified upon standing at
10 room temperature in vacuo. This material was found to be
identical with the product obtained from method A in every

comparable aspect.

Example 45

H

l 0]
MeO,C Br N MeO2C Q
Loore, Tk
“NH 0] 0] I “N
(10, 1.0 equiv) i o}
|
Cl
52

TEA (2.0 equiv)
al toluene, 70 °C, 2-3 h
15 31 95%
1-(4-Chloro-phenyl) -6~ (4-iodo-phenyl) -7a-morpholin-4-~-yl-7-
oxo-3a,4,5,6,7,7a-hexahydro-1H-pyrazolo[3,4-c]pyridine-3-
carboxylic acid methyl ester (52). A solution of bromol (4-
chlorophenyl)hydrazonolacetic acid methyl ester (31, 582 mg,
20 2.0 mmol) in toluene (6 mL) was treated with 1-(4-iodo-
phenyl)-3-morpholin-4-y1-5, 6-dihydro-1H-pyridin-2-one (10,
768 mg, 2.0 mmol, 1.0 equiv) at 0-5°C under N;, and the
resulting reaction mixture was treated with triethylamine
(TEA, 404 mg, 0.56 mL , 4.0 mmol, 2.0 equiv) at 0-5°C under
25 N;. The reaction mixture was then warmed up to room
temperature for 30 min before being warmed up to 70°C for an
additional 3 h. When HPLC and TLC showed that the reaction

was complete, the reaction mixture was treated with water
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(55, 2.0 g, 3.87 mmwl), 2-f ornyl phenyl boronic acid (13, 870 ng, 5.81
mmol, 1.5 equiv), and K2CO3 (1.60 g, 11.6 nmol, 3.0 25 equiv) in toluene
(18 ), wolamwees(6 nl) and H20 (6 nl) at room tenperat uPeTNES2/8856RSsed
three tines under a steady nitrogen stream before being treated with
Pd(PPh3)4 (22 my, 99
0 mL) and EtOAc (10 mL). The two layers were separated,
and the agueous layer was extracted with EtOAc (2 x 10 mL).
The combined organic extracts were washed with saturated
NaCl aqueous solution (5 mL), dried over MgSO,, and
5 concentrated in vacuo. The residue was directly purified by
flash column chromatography (SiO;, 15-30% EtOAc/hexane
gradient elution) to afford the desired 1-(4-chloro-phenyl)-
6- (4-iodo-phenyl)-7a-morpholin-4-yl-7-oxo-3a,4,5,6,7,7a-
hexahydro-1H-pyrazolo[3, 4-c]lpyridine-3-carboxylic acid
10 methyl ester (52, 1.13 g, 1.19 g theoretical, 95%) as pale-
yvellow oil, which solidified upon standing at room
temperature in vacuo. For 52, CIMS m/z 595/597 (M'+H,

C24H24C1INyOy4) .

15 Example 46

H /0
MeO,C <;;?> MeO,C
N ]
j—NjL”/ N\@\ TFA (excess) Ny N\@\
° i
Cl

CH4Cly, 25 °C, 30 min
92%
53

1-(4-Chloro—pheny1)-6—(4—iodo-pheny1)—7-oxo—4,5,6,7—

tetrahydro-1H-pyrazolo[3,4-c]lpyridine-3-carboxylic acid
methyl ester (53). A solution of 1-(4-chloro-phenyl)-6-(4-

20 iodo-phenyl)-7a-morpholin-4-yl-7-oxo-3a,4,5,6,7,7a-
hexahydro-1H-pyrazolo[3,4-clpyridine-3-carboxylic acid
methyl ester (52, 595 mg, 1.0 mmol) in methylene chloride
(CH,Cl,, 4 mlL) was treated with trifluorocacetic acid (TFA,
1.0 mL) at 25°C, and the resulting reaction mixture was

25 stirred at 25°C for an additional 30 min. When HPLC and TLC
showed the reaction was complete, the solvents were removed
in vacuo. The residue was directly purified by flash column

chromatography (Si0O,, 5-20% EtOAc/hexane gradient elution) to
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afford the desired elimination product (53, 467 mg, 508 mg
theoretical, 92%) as a pale-yellow oil, which solidified
upon standing at room temperature in vacuo. For 53, CIMS

m/z 508/510 (M++H, C20H15ClIN303).

Example 47

| - H

0
EtO,C._ _Cl N EtO,C
N< O N N
NH I N
(10, 1.0 equiv) 1 \©\
i] I
OMe

TEA (2.0 equiv)
EtOAc, reflux, 6 h

OMe
87% for two steps
34 54

EtO,C

4N ag. HCI (5.0 equiv)

5-20°C,4h

- OMe
55

1- (4-Methoxy-phenyl)-6- (4-iodo-phenyl) -7-ox0-4,5,6,7-
tetrahydro-1H-pyrazolo[3,4-clpyridine-3-carboxylic acid
ethyl ester (55). A solution of chlorol[ (4-
methoxyphenyl)hydrazbno]acetic acid ethyl ester (34, 100 g,
0.39 mol) in EtOAc (800 mL) was treated with 1-(4-iodo-
phenyl)-3-morpholin-4-yl-5, 6-dihydro-1H-pyridin-2-one (10,
150 g, 0.39 mol, 1.0 equiv) at 0-5°C under N, and the
resulting reaction mixture was treated with triethylamine
(TEA, 78.8 g, 109 mL , 0.78 mol, 2.0 equiv) at 0-5°C under
N,. The reaction mixture was then warmed up to room
temperature for 30 min before being warmed up to reflux for
an additional 6 h. When HPLC and TLC showed that the
reaction was complete, the reaction mixture was cooled down

to 5-10°C before being treated dropwise with 4.0 N aqueous
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HC1l solution (488 mL, 1.95 mol, 5.0 equiv) at 0-5°C. The
resulting mixture was stirred at 5-20°C for 4 h. The
resulting slurry was then treated with water (400 mL) before
being stirred at 5-20°C for an additional 30 min. The
solids were collected by filtration, washed with water (2 x
200 mL) and 50% of isopropyl acetate/hexane (2 x 200 mL),
dried in vacuo at 40-45°C for 12 h. The crude desired 1-(4-
methoxy-phenyl)-6-(4-iodo-phenyl)-7-oxo-4,5,6,7-tetrahydro-
1H-pyrazolo[3,4-c]pyridine-3-carboxylic acid ethyl ester
(55, 175.5 g, 201.8 g theoretical, 87% for two steps) was
obtained as pale-yellow solidsg, which was found to be
essentially pure to do the following reaction without

further purification. For 55, CIMS m/z 518 (M'+H,

C22H20IN304) .
Example 48
CHO
B(OH
EtO,C (OH)2 EtO,C
|
N | N . J\ l N
N (13, 1.5 equiv) N CHO
(@] > O
| Pd(PPhg)s (5% equiv) O
K>CO3 (3.0 equiv)
OMe toluene/EtOH/H,0 (3/1/1) OMe
55 reflux, 12 h, 84% 56

6-(2’~Formyl-biphenyl-4-yl)-1- (4-methoxy-phenyl) -7-oxo-
4,5,6,7-tetrahydro-1H-pyrazolo[3,4-clpyridine-3-carboxylic
acid ethyl ester (56). Method A. A suspension 1-(4-
methoxy-phenyl) -6- (4-iodo-phenyl)-7-oxo-4,5, 6, 7-tetrahydro-
1H-pyrazolo[3,4-clpyridine-3-carboxylic acid ethyl ester
(55, 2.0 g, 3.87 mmol), 2-formylphenylboronic acid (13, 870
mg, 5.81 mmol, 1.5 equiv), and K;CO; (1.60 g, 11.6 mmol, 3.0
equiv) in toluene (18 mL), ethanol (6 mL) and H20 (6 mL) at
room temperature was degassed three times under a steady

nitrogen stream before being treated with Pd(PPh3)s (22 mg,
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