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EFFI CIl ENT SYNTHESI S CF
4, 5- Dl HYDRO- PYRAZOLQ 3, 4-c] PYRI D-2- ONES FI ELD OF THE

wO DWERAAOBN [ 0001] The present invention rel at eBCT/US2005/034511

generally to processes for the preparation of
4, 5-di hydr o- pyrazol o[ 3, 4-c] pyri d- 2-ones and
' %FF@N@SMHEQS Oy Bﬂﬂmkﬁmqmzeuﬁgghc]wkm-z-

pyrazol o- pyri di nones can be useful as factor
i nhi bi tors. BACKGROUND OF THONENVENTI ON [ 0002]
4, 5- Di hydr o- pyrazol o[ 3, 4-c] pyri d-2-one conpounds, |ike
those described in O 03/26652, are currently being
HRYDPOFy HRENYVENBI@ONhI bi tors in clinical settings.
Cinical trials and NDA subni ssions reqw re practjcal,
I[‘H}(@é scal eTkypreneniigvegtion Frlatsy genreallyy tagregsspes for the preparation

r t r Vi
b SRR frarflof SR S pPaRrlafchitaos forthe gymthesis of the

Ra6.8dth pyrdmlo-pakiingnes, dan dieugeliubamyfaatoo KXa[inlfbiors.
-] pyri d- 2-ones. SUMVARY OF THE | NVENTI ON [ 0003]
Accordingly, the present invention relates to a novel

?‘g‘gg%’l\?(%ro pyrazﬂfI IyszerIyrl d- 2-ones. [0004] The

pGRgNt | nvestDiydreepatesiof3pd-nlpyed-2-oneromgmiuads dike grose
t he %)c/nt h

O -
ghﬁﬁgl el 1’1& r@Fmﬂ%’&ll tﬁﬁfs%nd‘ND& @u%iskmﬁ@ﬁé@ﬂﬁe BRIBAER Thrge-scale

urin 'ow ng detail ed description of processes
:sgmthesmqf t}ua a*c@wpdmgd@domtetnhnedtms ferinpigng the active drug.

rnrsrclejc{uent?ETn 1S Eesn%glschlfP glnew synﬁle’g;lc_l %rolc%légr %o%akmg 4,5-dihydro-

pyrazolo[3,4-c]pyrid-2-ones.

SUMMARY OF THE INVENTION

[0003] Accordingly, the present invention relates to a novel process for
making 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones.
[0004] The present invention relates to novel intermediates for the syntheses

of 4,5-dihydxo-pyrazolo[3,4-c]pyrid-2-ones.
[0005] These and other objects, which will become apparent during the
following detailed description of processes relating to compounds of the following

formula.




[0006] Thus, in a 1st enbodi nent, the present

i nvention provides a novel process for preparing a
w@oovposrede of forrmula Ilia: conprising: (a) conPEL/USINGS/@34511

conpound of forrmula | with a conmpound of fornula I |

in the presence of a first base to forma .conpound of

ﬁETMLEﬂbESdﬁPT@ONéIFT‘PE ANCEPPION of formula |11

b- net al Jeagent to forma conpound of

[metﬂul a | IThaIs inteel ednpbbodinent,¢b¢ prasent ifvestioTprovifesp, novel
Ph-P-Me; ring Dis

Igg‘feéi Oéé’r?pragﬂgﬁﬁQWP?ng-otf?ﬂg}u?%ﬁ%yl 3- chl or ophenyl ,
and 4-met hoxyphenyl; (BH a i s sel ect ed from CH3 ,
CH2CH3, CH2CH2CHS3,
OCH( CH3) 2, OCH 2CRf
OCH2CH( CH3) 2, and OC( ;7 R b|SClGaIkyI Ris
selected fromd, Br, Nx NkQ and NRIR2 ; R1
and R2 are independently‘sel etted @ C 6 al kyl,
cycl opropyl, cycl obutyl cI%pent , gl ohexyl ,
phenyl , an benzyl; altgr @ativel y NRIR2 is a 3-8
menbered ring consisti . n atons, N, and 0-1
O atons; ring Ais substltuted 0-1 R4 ;

5  comprising:

(a) contacting a compound of formula I with a compound of formula XTI in the

presence of a first base to form a compound of formula III;

[ L
Z N Rla
Rla)]\l\wI R I
NH I B

I

(b) contacting a compound of formula ITT with an R1b-metal reagent to form a
10  compound of formula I1la;

wherein:

* Z is selected from Cl, Br, I, OSO,CF3, OSOzMe, OSO,Ph, and
OSO,Ph-p-Me; |
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
15  4-methoxyphenyl;

R!2 is selected from CHs, CH,CH3, CH,CH,CHj3, OCH;3, OCH,CHz,
OCH,CH,CHj;, OCH(CHj3),, OCH,CH,CH,CHj, OCH(CH3)CH,CHjz,
OCH,CH(CH3),, and OC(CHj3)3;

R1b is Cy.g alkyl;

20 R is selected from Cl, Br, I, C1.¢ alkoxy, and NRIRZ;
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Bis selected fromF, d, Br, |, OSOQ2CF3 ,
OS2Ph-"-Me, and 2-oxo-pyridyl; and R4 is sel ected

WO p@a0849260H, OCH3, OCHE2CH3 , OCH2CH2CH3, OCH(EEI/ByDp5/034511
F, d, Br, I, CH3 , CH2CH3, CH2CH2CH3, CH(CH 3)2 ,
CH2CH2CH2CH3, CH2CH(CH3) 2 , CH(CH3) CH2CH3, CH(CH3)3
- ON, pangh a@3ire il ddpdently sﬁec@éﬂjﬁ%@@‘?'gﬁﬁ@l cﬁcnﬂ)r%ﬁsem

i nvention provi des a novel process wher €i n:

cselob@iedydlopent @l cydBshexgln ghdnyl, lanabbdaziyg sel ect ed from

3-chl or ophenyl and 4- met hoxyphenyl; R a is selected

f r omaleaticGR AR R4ise Ichpemeral ringcopsistingeff eerkam atoms, N,

a{'{fﬁq@%ﬁ and CH2CH3; R is selected fromd, Br, |, and
NRIR2 is selected from nmor phol i no,

pyrr@jﬂgq“gq;,ubgﬁgteglvﬂgmcﬂlmo ring Ais substituted
wth 0-1 R4 ; and R4 is selected fromH and F. &0008]

hi aBBisgelentsd diomehi CL, Brd, SOz, OSkaibinighrad 2dee-pyridyl;

novel process wherein: Zis O; ring Dis
8¢ et hoxyphenyl ; R ais CH3; R b is CH3 ;

R4 is selected from H, OH, OCH3, OCH2CH3, OCHzCHzCH3, OCH(CH3)2,
F, Cl, Br, I, CH,, CH,CHj, CH,CH,CHj, CH(CHj),, CH,CH,CH,CHj,
CH,CH(CHs),, CH(CH3)CH,CHj;, CH(CH3)3, -CN, and CFj.

[0007] In a 2™ embodiment, the present invention provides a novel process
wherein:

Z is selected from Cl, Br, and I;

ring D is selected from 3-chlorophenyl zand 4-methoxyphenyl;

R!2 s selected from CH3, CH,CHj3, and CH,CH,CHj;

R!b is selected from CH3 and CH,CHj;

R is selected from Cl, Br, I, and NRIR2z

NRIR2 is selected from morpholino, pyxrolidino, and piperidino;
ring A is substituted with 0-1 R4; and

R4 is selected from H and F.

[0008] In a 3™ embodiment, the present invention provides a novel process
wherein:

Z1is CI;

ring D is 4-methoxyphenyl;

Rlais CHy;

R1bis CHs;

Ris 'morpholino; and

ring A is unsubstituted.
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R is nmorpholino; and ring Ais unsubstituted.[0009] In
a 4th enbodinent, in reaction <a), the conpound of

wo eorb@2d i s contacted with the conmpound of fRCHUSR0$/034511
followed by the addition of the first base. [0010] hi
a 5th enbodinent, the first base in reaction (a) is a
[60d3gt i t ut gd sart diebdaasent, inA8dckibn fﬁia),achébbmmsmbmmum Lis
the substituted am ne base is selected from.
contaglef ywithnthe eomppynsgsfrieomyule {Hpllaaddy datadditiopmthemst base.
and N-net hyl nor pholine. [0012] In a 7th enbodi nent,
the substituted am ne base is triethylamne. [0013] hi
[60RNh enbadian¥nimbddimeath ifes bage it hacton(#)ds h sgbstisuted amine
performed in the presence of a first aprotic solvent.

14] In a 9 enbodi ment, the first aprotic solvent is

ethyl acetate. [0015] hi a 10th enbodi nent, reaction
(a) further conprises contacting with a first strong
[6611]. [ 0016} dfi enarodirhest, tuisolititeted, antine bhseris selactied fiosn:

HC .. [0017]. hi a 12th enbqdi ne t -meta
trghylamns, éllaOP@RYdﬁ Ylam%égbﬁoe B@%ﬁtﬁ@?&ﬁﬂﬁ 13t h
I@Mﬁgﬁ%@ﬁ@e Gignard reagent is CH3MgCQ . [0019] hi

a 14th enbodi nent, in reaction (b), the contacting is
performed in the presence of a second aprotic solvent.

GF, " B pL emRad Rt e See o AR 0L amine

enbodi nent, the present invention provides a novel
process for preparing a conpound of fornula H b: '
[0013] In a 8" embodiment, in reaction (a), the contacting is performed in the

presence of a first aprotic solvent.
[0014] In a 9™ embodiment, the first aprotic solvent is ethyl acetate.

[0015] In a 10% embodiment, reaction (a) further comprises contacting with a

first strong acid.

[0016] In an 11™ embodiment, the first acid is HCL

[0017] In a 12" embodiment, the R1b-m etal reagent is a Grignard reagent.
[0018] In a 13" embodiment, the Grignaird reagent is CHzMgCl.

[0019] In a 14" embodiment, in reaction. (b), the contacting is performed in

the presence of a second aprotic solvent.

[0020] In a 15™ embodiment, the second aprotic solvent is methylene chloride.
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conprising: (c) contacting the conmpound of fornula
Ilia with 2-hydroxy-pyridine in tlie presence of a

W@ a00al03®2q a bi dent ate-di ami ne |igand, and a tPCT/US2005/034511

aprotic solvent to forma conmpound of fornula |ib,;
wherein: ring Dis selected from phenyl,

[foX1h uor ophgaYk" edrbehines® ah@pﬁelsent mnﬂompﬁohmeymawl prod&ss
is selected fromF, d, Br, |, OSQ2CF3, and
f«znsmmga\@mmunéofﬁnr%laembed from CH3, CH2CH3,

, OCH(CHB) 2,
&H(CH3) 2, and

CH3
, the p |nvenion ©
R a

)
provi des_g& novel process wherein: @ Dis selecte
from 3-chl or ophélayl and 4-net hoxyphehyl; B ii® |;

is sel epted fromCH3, CH2CH3, and CH2CH2CHS3 ; RI bis
CeEIPEEMEd from CH3 and CH2CH3;

(c) contacting the compound of formula ITla with 2-hydroxy-pyridine in the
presence of a catalyst, a bidentate-diamine ligand, and a third aprotic solvent to form a
compound of formula IIb; wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, 0SO,CF3, and OSO,Ph-p-Me;

R!2 is selected from CH3, CH,CH;3, CH,CH,CHj3, OCH3, OCH,CHj,
OCH,CH,CH;, OCH(CHj),, OCH,CH,CH,CH3, OCH(CH3)CH,CHj,
OCH,CH(CHj3),, and OC(CH3)3;

R1bis C¢ alkyl;

ring A is substituted with 0-1 R%; and

R4 is selected from H, OH, OCH;, OCH,CHj3, OCH,CH,CH3, OCH(CH 3),,
F, Cl, Br, I, CH3, CH,CHj3, CH,CH,CHj3, CH(CH3z),, CH,CH,CH,CH3,
CH,CH(CHj3;),, CH(CH3)CH,CHj3, CH(CHj3)3, -CN, and CF;.

[0022] In a 17% embodiment, the present invention provides a novel process
wherein:

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

BisI;

Rla is selected from CH3, CH,CHj3, and CH,CH,CHj;

RIb is selected from CH;3 and CH,CHj;

ring A is substituted with 0-1 R4; and

5
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ring Ais substituted wwth 0-1 R4 ; andR is sel ected
fromHand F. [0023] In an 18th enbodi nent, the

wWEe@som92¢ nventi on provi des a novel process, WPET/E52005/034511
ring Dis 4-nmethoxyphenyl; Bis I; R ais CH3; R is
CH3; and ring Ais unsubstituted. [0024] In a 19th

embOgATE B lecbdfbRATHA@R, (C) the catalyst is a Qu(l)
salt or a Pd(lI1) salt and the ligand is a

phenant hroline. [0025] In a 20th enbodi ment, in
tion (.c) € catalyst is selected.from Cul
BT ana bt eflodalShSr S EEMERGIRRRE 2 phYprocess
wieaghi on (c), the catalyst is Cul and the ligand is
1, 10- phenant hrol i ne. [0027] hi -a 22nd enbodi nent, in
r eactingP {scd-methesyphenyll aprotic sol vent is sel ected
from O, toluene, N-nethyl pyrrolidi none, DMAC, and
DMVF. %28] In a 23 d enbodinment, in reaction (c), the
thirRlagyof,c solvent is DMF. [0029] hi a 24th
enbodi nent, "the present invention provides a novel

proces$ i§ OH;pa@par i ng a conpound of formul a
| Hc: conprising: (d) contacting the conpound of fornula

Ha wirinlg & isyndnlostiyutedir i di ne i n t he presence of a
catal yst and a fourth aprotic solvent to forma
conpound of formula |ib;

[0024] In a 19" embodiment, in reaction (c) the catalyst is a Cu(l) salt or a
Pd(II) salt and the ligand is a phenanthroline.

[0025] In a 20™ embodiment, in reaction (c) the catalyst is selected from Cul,

CuCl, CuBr, and CuOTHf.

[0026] In a 21 embodiment, in reaction (c), the catalyst is Cul and the ligand
is 1,10-phenanthroline.

[0027] In a 22™ embodiment, in reaction (c), the third aprotic solvent is

selected from DMSO, toluene, N-methylpyrrolidinone, DMAC, and DMF.
[0028] In a 23" embodiment, in reaction (c), the third aprotic solvent is DMF.

[0029] In a 24" embodiment, the present invention provides a novel process

for preparing a compound of formula Illc:
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(e) contacting a conmpound of formula I wth a conmpound
of formula lib in the presence of a second base to

wo eooazsoeonmpound of formula I Hec;, | wherein: Z PGI/US2005/034511

selected fromd, Br5 1, OSQ2CF3, OsQ2Me, OSQ2Ph, and
OSQ2Ph-"~-Me; ring Dis selected from phenyl,
dohptighgphenyl, 3-chl orophenyl, and 4-net hoxyphenyl ;

R ais selected from NH NH(C14aIkyI) N(C 1-4

al ky| Y9, cogtagtingihe crmpompei-prrpla laopsh 2dyyrppspigpyridine in the

R P R R B R G e

Br, al koxy, and NRLIR2; Rl a are
[ ndepen entl selected from Cl- al kyl, cl opropyl,
7 CY ntyI , _cycl _obhexy%, 5

Y, N

conS|st|ng of : “ezf Dog atorrs N, and 0-1 O a
Ais substﬂguted wWith 0-1 Rd; Bis selgst ed fromF
a, Br, OSOZCFS and OSQ2Ph- A- Me; andR4 is sel ed

f rom E&) cpnta a Eg_lﬁ@_lgl d&ﬁ%&%%%ﬁ&%@%% formiita IIb in the

@i‘d%@ﬂ%@b&nd@d@ﬁd(f@hﬁ)&%omﬁbﬁlﬁ'ﬁﬂ feHR I3 TIc CH( CH3) 3,
%, and CF3. [0030] In a 25 enbodi nent, the present

i nvention provides a novel ocess
Z
Rl a \
N\
NH
I
wherein:

Z is selected from Cl, Br, I, 0SO,CF3, OSO,Me, OSO,Ph, and
0S0,Ph-p-Me;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R1aig selected from NH,, NH(C;.4 alkyl), N(C;.4 alkyl),, CH3, CH,CHj,
CH,CH,CH;, OCHs, OCH,CH;, OCH,CH,CH;, OCH(CHj3),, OCH,CH,CH,CHs,
OCH(CH;)CH,CH;, OCH,CH(CHs),, and OC(CHj)s;

R is selected from CI, Br, I, Cy.¢ alkoxy, and NR1RZ;

R1 and R? are independently selected from Cy.¢ alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

alternatively, NRIRZ is a 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;

ring A is substituted with 0-1 R4;
B is selected from F, Cl, Br, I, 0SO,CF5, and OSO,Ph-p-Me; and

7
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wherein: Zis selected fromd, Br, and |I; ring Dis
sel ected from 3-chl orophenyl and 4-net hoxyphenyl; R a

wo 20088b@ed ed from CH3, CH2CH3, CH2CH2CH3, OCH3PCT/US2005/034511

OCH2CH3, OCH2CH2CH3, OCH(CH3) 2, OCH2CH2CH2CH3,
OCH( CH3) CH2CH3, OCH2CH(CH3)2, and OC(CH3)3; R is

sel ecked, LiauGom B o 0t DERIHRIGRLE R, berCHy),

sel ecte rom nor phol 1 no, p?/rrol ridino;

B ¢ Bk, 1, C'HgQCHﬁCH3§©H§CI'[{%%I§,]CCM(@H3) ,-GHB@«I;TI%CHQ@H§§4 i's

sel ected fromH and F. In a 26t h enbodi nent,

CHeCpi(€Hg) CHICHERICHHClby, SH((ER )5 -Gbyaid @Fpcess
wherein: Zis d; ring Dis selected from
3-chl orophenyl and 4-net hoxyphenyl; R a is selected

CH3 apd . R . .
%SBLOI i ngﬂl aggglgl}%oe%ﬂigm:, ﬁ‘ﬁé’?‘lﬁ%ﬁé‘gg%@L@%ﬁ“&?ﬂ%@vel process
8838 In a27 | enbodinent, in reaction (e), the

conpound of forrmula | is contacted with the conpound
of foZnusededtediieomIGloRedndl: t he addition of the second

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

R1ais selected from CH;3, CH,CH3, CH,CH,CHj3, OCHj3, OCH,CHj,
OCH,CH,CH;, OCH(CHj3),, OCH,CH,CH,CHj;, OCH(CH3)CH,CHj,
OCH,CH(CHj3),, and OC(CH3)s;

R is selected from Cl, Br, I, C1.¢ and NRIRZ;

NRIR? is selected from morpholino, pyrrolidino, and piperidino;

BisI;

ring A is substituted with 0-1 R4; and

R4 is selected from H and F.

[0031] In a 26™ embodiment, the present invention provides a novel process
wherein:

Zis Cl;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

R12is selected from CH; and OCH,CHj;

R is selected from CI and morpholino;

BisI;and

ring A is unsubstituted.

[0032] In a 27" embodiment, in reaction (e), the compound of formula I is
contacted with the compound of formula IIb followed by the addition of the second

base.
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base.[0033] In a 28th enbodi ment, the second base in
reaction (e) is a substituted am ne base. [0034] In a

WwWQ 2a0k/0869poOdi nent, the substituted anm ne base iBCT/US2005/034511

selected from triethylam ne, diisopropylethylam ne,
dabco, DBN, DBU, and N-nethyl norpholine. [0035] In a
pOBR] enbodigerd™ etibedlisuis thelsbéd Hask Berebafn (bpis a substituted
di i sopropyl et hyl am ne. [0036] In a 31st enbodi nent, in
ysEetaegn (e), the contacting is performed in the
presence of a fifth aprotic solvent. [0037] In a 32nd
enbodi nent, the fifth aprotic solvent is
[iogk) or oet Henzo™ §HOEBhehtntha s3BstRutedhmiticteit is sebeatd Gom:
(e), further conprises contacting with a second stronql,
%@Ffaila‘{l@%blsoﬁ’fﬁpﬁle@dflaé@%%diiah?é-hPgBNh@BQeE%H'Taé‘it%ﬂ’in@fp oline.
TFA. [0040] In a 35th enbodinent, in reaction (d) the
catalyst is a Cu(l) salt or a Pd(Il) salt. [0041] In a
PO85] enbodime3™ eribodimant thosubdiutbhemimt sy &t i s

elected fromCul, Cud, CuBr, and CuOlf. [0042] In a
FORIBDHSIRIHBRE, in reaction (d), the catalyst is Cul.
[0043] In a 38th enbodinment, in reaction (d), the
fourth aprotic solvent is selected from DVMSO tol uene,
036k hy| pykorad i*dimlendimerdMaGeaction (OMhe dobButie isrperf@odd in the
enbodi nen in reaction (d), the fourth aprotic
BSTEROL T SPGB0 n & 40th embodi ment, t he

present invention provides a novel process

[0037] In a 32" embodiment, the fifth aprotic solvent is dichloroethane.

[0038] In a 33™ embodiment, reaction () further comprises contacting with a

second strong acid.

[0039] In a 34" embodiment, the second acid is TFA.
[0040] In a 35" embodiment, in reaction (d) the catalyst is a Cu(l) salt or a
PA(II) salt.

[0041] In a 36" embodiment, in reaction (d) the catalyst is selected from Cul,
CuCl, CuBr, and CuOTT. '

[0042) In a 37™ embodiment, in reaction (d), the catalyst is CuL

[0043] In 2 38™ embodiment, in reaction (d), the fourth aprotic solvent is
selected from DMSO, toluene, N-methylpyrrolidinone, DMAC, and DMF.

[0044] In a 39" embodiment, in reaction (d), the fourth aprotic solvent is
DMF.



for preparing a conpound of forrmula IV: conprising:
(f) contacting the conpound of fornmula IHc with a
wo eooasioeke i n the presence of a third base to POF/DOSH05/034511
conmpound of forrmula IV, wherein: the formam de is
HC(O NHR5; the third base is an al koxide; ring Dis
sel ected from phenyl, 2-fluorophenyl, 3-chlorophenyl,

and 4 nmet hoxyph nyI R a is sel ect ed from OCHS,
6[2]% gy@sempg@mpges a novel process

%&%&% WR%M%W| sagdm((Io:( g;lrsl) 3y| rlegi ? 'S

ted fromH OH OCH3, OCH2CH3, OCH2CH 2CH3,

F, d, Br, I, CHgs , CH2CH2CH3,
CH2CH3 , CH2 )2, CH ) CH2CHS3,
CN, land CF3 : and R ed from H,

is
[0646] In a 4 1st i ment!, the

nverti on i des ja novel pPreees o1 0

select ed 2 3- Iorop enyl] and)

. ridig i's N
sel edt®d |{from H and F;
F

v

comprising:

(f) contacting the compound of formula IIIc with a formamide in the presence
of a third base to form a compound of formula IV; wherein:

the formamide is HC(O)NHRS;

the third base is an alkoxide;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R12ais selected from OCH3, OCH,CH;, OCH,CH,CH;., OCH(CHj3),,
OCH,CH,CH,CHj;, OCH(CH3)CH,CH3, OCH,CH(CH3),, and OC(CHj3);;

ring A is substituted with 0-1 R%;

B is 2-oxo-pyridyl;

R4 is selected from H, OH, OCH3, OCH,CH;, OCH,CH,CH;3, OCH(CHj),,
F, Cl, Br, I, CH3, CH,CHj3, CH,CH,CH3, CH(CHjz),, CH,CH» CH;CH3,
CH,CH(CHj3;),, CH(CH3)CH,CHj3, CH(CHj3)3, -CN, and CF3; and

RS is selected from H, CHs, and CH,CHj.

[0046] In a 41* embodiment, the present invention provides a novel process
wherein:

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
Rlais OCH,CHj;
ring A is substituted with 0-1 R4;

10
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R5 is H. [0047] In a 42nd enbodi nent, the present
i nvention provides a novel process wherein: ring Dis

wa@2hioavephenyl ; Rl a is OCH 2CH3; and ring A PGI/US2005/034511

unsubstituted. [0048] In a 43rd enbodi nent, in
reaction (f), the formam de is HC(O NH2; and the third

base Rﬁsgegc@d@&h@aﬁ]ﬁ ddae counterion is selected
fromLi, Na, K Li, and My. [0049] In a 44th

enbodﬁteﬂ., in reaction (f), the third base is a
sodium C -2 al koxi de; and an al coholic sol vent
corresponding to the al koxide is also present. [0050]

[b(ﬂt 45t h gnbesh RRbdididht rtﬁé‘ﬁ;és&ﬁ iffehtioh Providds raqlobé‘lgﬁocess

Ove and the al coholic solvent is nmethanol
Whe;ran46fll enbodi nent, reaction (f) is conducted in

the p |xhaprot|c sol vent. [0052] In a
A7th* B’ﬁ‘gi OroPﬁeély i xth aprotic solvent is selected

from }@wgoodﬁit G and DVMF. [0053] In a 48th
enbodi nment i Xt h aprotic solvent is DWVF. [ 0054]

I n ar#Bth icohadstiridd. the present invention provides a
novel process for preparing a .conpound of fornula

Hi b: conmprising: (g) contacting a conpound of fornula

[6648] W th ap 523’”@151%&&%9,%%&80& &), th& formamide is HC(O)NH,;

and the third base is a Cy.¢ alkoxide and the counterion is selected from Li, Na, K, Li,

and Mg.

[0049] In a 44" embodiment, in reaction (f), the third base is a sodium C;,

alkoxide; and an alcoholic solvent corresponding to the alkoxide is also present.

[0050] In a 45™ embodiment, in reaction (f), the third base is NaOMe and the

alcoholic solvent is methanol.

[0051] In a 46™ embodiment, reaction (f) is conducted in the presence of a

sixth aprotic solvent.

[0052] In a 47" embodiment, the sixth aprotic solvent is selected from DMSO,
NMP, DMAC and DMF.

[0053] In a 48" embodiment, the sixth aprotic solvent is DMF.

[0054] In a 49" embodiment, the present invention provides a novel process

for preparing a compound of formula I1Ib:
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conmpound of formula IHc; wherein: ring Dis selected
from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
wa20ebozgphenyl ; R a is selected from CH3, EMH2Us®)5/034511
CH2CH2CH 3, OCH3, OCH2CH3, OCH2CH2CH3, OCH(CH 3) 2,
OCH2CH2CH2CH3, OCH(CH 3) CH2CH3, OCH2CH(CH3)2 , and
OC(CH3)3; R'>is @H alkyl; ring Als substituted with
0-1 R4 ; R4 is selegted fromH OH OCH3, OCH2CH3 OCH
2CH2CH3, OCH( aH3 CH3 5 CH2CH3, CH2CH2CH3,
CH( CH 3) CH2CH3,
enbodi nent ,

CH(CH3) 3, -CN, and XE3 QN

the present invention p}o i des ) rocess
wherein: ring Dis selegte® from 3« enyl and
4- et hoxyphenyl ; R $ selected fro CH2CH3,

and CH2CH 2CH3 ;R b g selected fro

ring Ais substituted with 0MPR4 ; and>R4 is sel ected
COIB%%J,—'J and F. [0056] In a 51st enbodinent, the present

I'nvention provides a novel process wherein: ring Dis

4- med)honpphien el compound of formula I1T with ara R1b-metal reagent to form a

compound of formula IlIc;

wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl ;

R1ajs selected from CH;, CH,CHj3, CH,CH,CHj3, OCH3, OCH,CHj,
OCH,CH,CH3, OCH(CHj3),, OCH,CH,CH,CHj;, OCH(CH3)CH,CHj,
OCH,CH(CHj3),. and OC(CHj)s;

RIbis C;_g alkyl;

ring A is substituted with 0-1 R4,

R4 is selected from H, OH, OCH;3, OCH,CH;3, OCH,CH,CH3, OCH(CHjz),,
F, Cl, Br, I, CH3, CH,CH;, CH,CH,CH3, CH(CHj),, CH,CH,CH,CHj,
CH,CH(CHj3),, CH(CH3)CH,CHs, CH(CH3)3, -CN, annd CF3.

[0055] In a 50™ embodiment, the present invention provides a novel process
wherein:

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
R12 s selected from CHsz, CH,CHj, and CH,CH,CHj;
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RRaisCH3; R is CH3; and ring Ais
Xi nsubstituted. [0057] In a 52I1d enbodi nent, the R
wh200803492¢ eagent is a Gignard reagent. [0058]PCTUS2005/034511
53rd enbodi nent, the Gignard reagent is C H3Mgd .
[0059] In a 54th enbodinent, in reaction (b), the
contrat;] ' [ presence of a seventh
TGt Mehéd@ﬁfr{lo@}g;eﬁo & d(tH%@ﬁ%,

aprotic solvent. hi 55t h enbodi nent, the

sevqnﬁﬁA@pg@g&ﬁmﬁng@nylmg;Q&phloronethane. [ 0061] The
present invention may be enbodied in other specific

f or B wistleoted fiepdf endh§. fromthe spirit or essential
attri butes thereof. Thus, the above enbodi nents shoul d
not be considered limting. Any and all enbodi nents of

(0638} Pr esgft s 5IVaRbb@MABYhdSrebdk 8Rehilof PRINHASE 4 AdveMptdtess
any ot her enbodi ment or enbodinents to describe

whegint i onal enbodi nents. Each individual elenent of the
enbodi nent s is,its.own . i ndependent enbodi nent.
Furtrﬁhgrrﬁ Sré"mg%l)c/m@}gﬁ\glnt of an enbodinent is neant to
be qonlkoegd,-with any and all other elements from any
enbodi nent To describe an additional enbodinent. In
addiglibgnCHlengr esent invention enconpasses
conbi nations of different enbodi nent, parts of
enbatigve it ensubsfitunéd.i ons, descri ptions, and exanpl es
of the invention noted |ierein.DEFIN TIONS [ 0062] All
exanpl es provided in the definitions as well as in

er porgd,i nd ' ihaat.i toi
OB op iR PELEBliafRR KA SRR SHaD8 o CHARNERaE
i nvention can be practiced on nrultigram scale,

[0&?2] ogr amIn a 53" embodiment, the Grignard reagent is CH;MgCl.

[0059] In a 54™ embodiment, in reaction (b), the contacting is performed in

the presence of a seventh aprotic solvent.
[0060] In a 55" embodiment, the seventh aprotic solvent is dichloromethane.

[0061] The present invention may be embodied in other specific forms
without departing from the spirit or essential attributes thereof‘. Thus, the above
embodiﬁlents should not be considered limiting. Any and all embodiments of the
present inventiorr may be taken in conjunction with any other embodiment or
embodiments to describe additional embodiments. Each individual element of the
embodiments is its own independent embodiment. Furthermoxe, any element of an
embodiment is nmieant to be combined with any and all other elements from any
embodiment to describe an additional embodiment. In additiom, the present invention
encompasses cornibinations of different embodiment, parts of embodiments,

definitions, descriptions, and examples of the invention noted herein.
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scale, multikilogramscale, or industrial scale.
Mul tigram scal e, as used herein, is can be in the

wG@eabe3aaber ei n at | east one starting material PGI/US2005/034511

present in 10 granms or nore, at |east 50 grans or

nore, or at least 100 grans or nore. Miltikilogram
BERICITEPNS the scale wherein nore than one kilo of at

| east one starting material is used. Industrial scale.
#8eds a scAll exarpplenpriogided Frethetdefinitigns apwedkasrip ofhgr gortions of

5 oBfly of TitineaBAL oL R PR WERE ARG, Do o

[006Buner . THeQG6stht fnsrentionl AAHS pRABed® A¥ul Eigtany 8dads) kSlogram
unl ess. ot herwi se specified. [0065] The conpounds Lo
seleanultifdsgrpmpyealeneindusiial sealgr Nidtigpg scate, @ gsed herein, is can

BRI PerdiR B RAFRAR bal MU0 € BRASHENTHD Bns or more, at
legst 5@ gtany @ahore.corat ldasclddi grarhoomnmord. tMiRilkvgdgrark soala mdans the
the art _how t repare tically active farns, such as .
ssgle N&é&% E1oght OPQ@%wggwlwhen%%ng SYTHELS 8514 gﬂadustﬂal
2Rk infeahd ¥ F@d?é WHRhSS Sthts Roh Hﬁb%f%%ale'\ﬁﬁhﬁﬁ:ﬁ@ khfrient to

i soners of olefins, C=N double bonds, and the |1 ke can

sapply poaduet egBeient for eitler chnpaueds ondisicibibed thepmiumerand
I, SONers in the

such abl re contenpl at ed .

Bheyent ' il PerbmaRh ceRRRE SO PR ES Rerfet

[bte5] compounotipohR® HE&SE @BdcribBY BRAY AR A PNHRESE Eded:s.

and may be isolated as a mxture of isoners or as
(cuppouatef the prasentdnyasties coppiningAny asymmitd seldy e@rsiifited atom

racem s _and all. geonmetric¢ isoneric forns of .a
A bl oAl A S At S Tt Bo80mth o art how
t6 pRIpeRCIPRIFAISI d0tive ForinSO BRhia8 by @Eddlitonsi¥eadhivalotnts or by

i ndi cat ed. AUprocesses used to prepare conpounds of
sypbesiy Egmrmpticalerative staging MacERlve Manyasomitc ivspeas af olefins,

A 4GRS bORsCehd e Bke BAH %sc?{)e féﬁég%{% LEARNG #p{ﬁ{a& '4@%kribed
automers of° conpounds shown or described herein are

heexirs iadé mHdudttosthise panterodre thitemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present invemtion are described and
may be isolated as a mixture of isomers or as separated isomeric forms. All chiral,
diastereomeric, racemic forms and all geometric isomeric fortms of a structure are
intended, unless the specific stereochemistry or isomeric forma is specifically
indicated. All processes used to prepare compounds of the present invention and
intermediates made therein are considered to be part of the present invention.
Tautomers of compounds shown or described herein are considered to be part of the
present invention.
[0066] "Substituted" means that any 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

are replaced. Keto substituents are not present on aromatic moieties.
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present invention. [0066] "Substituted" neans that any
one or nore hydrogens on the designated atomis

WO epbas®as Wi th a sel ection fromthe indicated BPCDUR2005/034511
provi ded that the designated atomi s normal valency is
not exceeded, and that trie substitution results in a
[666R! € cormmpypcentheshtRnsHiIsldstalighdtopss dfRldns b cQurring in the
=0), then 2 hydrogens on the atom are replaced. Keto
psedsst jompsnnds. dsetopest inplnde these eamahgwagithhe same atomic number but

jeties. [0067 e _present nvent i_nel -all .
R BB R PR R BERL RPN Bl otopes
Jf 99tRRes inchdk ttturh A0S dedtirs. Mvvipeg of biebeaiel’loC! 13 and

nunber but different mass nunbers. By way of general
(etdnpl e and without limitation, isotopes of hydrogen

| ude t rt.i ' g :
D08ude. o Tttt ie ARIPERIE oAU amino
drowspelea valeh not sgecifically defiteafl Whtincin aatido griupads Jistadoes, a
even vvheﬂ not .specijfi.al witten. When an am no
SYPH LS ¢ Nowadd devativepde etmng srobp s Ao reSd as a

sHBLHEYR: | heRh \’/c&x%? gl%ﬁla RONIERW RN §-RlROndES MH5E d@ Yefvatives
substituent. en-a thiol group is present, the
ae gxo oelwlad S, S- di ox de derivatives are al so included.

9] W a bpond to a,substi.tuent is sho O Cross
080 corbdh 7 A SpeiSitis SRy Brofaoecirinesting two
SRSl meggttheﬁ%ﬁc}b SuRARLACMEP LA RH I hatoeor tGring. When a
When a substituent is listed without indicating the
subsimanit & Netadowitlave indieatiogithaapm iz whishdueh substteent ésponded

té) fgb%r??ttoggth c%%uﬁé og 3 %i}/\é/ag rﬁ\)/ |f olﬁ%}%lleaﬁ stutcﬂ gﬂbsﬁ‘fﬁ%ﬂ% may be bonded

(

atomi1n Suc

VBA8S1 dtbran buchGabkitiaitl Cosntfatidub st subsgtitsts afdlGetvariables are
variables are permssible only if_ such conbinations

Peasissible anlsif spehecarahipinmg gesult n stable compounds.

[0070] "Alkyl" includes both branched and straight-chain saturated aliphatic
hydrocarbon groups having the specified number of carbon atoms. Cj4 alkyl,
includes Cq, Cy, C3, C4, Cs, and Cg alkyl groups. Examples of alkyl include methyl,
ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, and s-penntyl. C;.¢ alkoxy,
includes Cq, C,, C3, Cy, Cs, and Cg4 alkoxy groups. Examples of alkoxy include
methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxs/, n-pentoxy, and
s-pentoxy. | 2 (

[0071] The reactions of the synthetic methods claimed herein. may be carried
out in the presence of a suitable base, said suitable base being any of a variety of
bases, the presence of which in the reaction facilitates the synthesis of the desired
product. Suitable bases may be selected by one of skill in the art of organic synthesis.
Suitable bases include inorganic bases such as alkyl lithium, hydrides, lithium amides,
alkali metal, alkali earth metal, thallium hydroxides, and ammonium hydroxides;
alkoxides; phosphates; and, carbonates such as sodium hydroxide, potassium

hydroxide, sodium carbonate, potassium carbonate, cesium carbonate, thallium
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[0070] "Al kyl™ includes both branched and
strai ght-chain saturated aliphatic hydrocarbon groups

whawsspoedhe speci fied nunber of carbon atons. BECFUS2005/034511

al kyl, includes C, C2, C3, 4, C5, and C al kyl
groups. Exanples of alkyl include nethyl, ethyl,

Ay @oR ¢! thalhuﬂ{ ORYdnatd) 1LY butyEmBHbiitim dar%ﬂbﬁé' and ammomum
n-pentyl , s-pentyl. Cl-6 al koxy, incl udes C

Bygobice. ﬂ'ﬁﬂ‘i@l@ Hﬁlme@ﬂdubwm Eﬁéfﬂrbﬂe@ldi-pmpﬂ{bkghmm
..NC t
ll]_pﬁcmu gﬁglrirlgg rgﬁ%{tg;ﬁ{ Ox%luleugy(ﬁltﬁiﬁlgl;%’r?tull 1‘?&11181%%’ butyl lithium,

$re @ MHiebh, i@ bis(tHagethEsitil)aafige, Qﬁhltdmh&yp\:bbgzltamde lithium
net’hods cl ai med herein may be carried qut . in ,

@s@%éﬁ@@n@hylalp@uﬁmabw@as&mblsgtamﬂgféﬁlkyb)sméieba%tésw hydride,

ety of bases, the presence of which in
Xocflérggﬂpﬁ%ﬁéfam litates the synthesis o>fthe desired

FPC)quCt Ststissineed amar iy’ iheluded eettidy byinertasof Examples
Skl| in the art of or anl C t hesi s. Ewtabl e b%sf?s
erent.

vdsfeiallytamyass wheseiadle icarlid sapuRsIcap PE Hicoe of
Dot AT Sl Kok e o, e,

all—liem:kyl,daml s-fEnodp ﬂ"hb aﬁqyl grodps cmthsonbstdsted amimedsase aldp iplude
TOCE IR TG -
tcpé’lbélkyml(?l ?61!1&?6 ol Q%llobfb%fpﬁfeﬂﬁ/ﬁ %ty@lobutyl methyl,
tetra-n-bu uni car bonat e, “and anmdni um
hydopeutyilsnetsml wabtwldesgbmethyDu @elbmtmyuammq brseggan also

%ﬁwbﬁgﬁ%ﬁ% mcygfl‘g%ﬁ lY:lé}’Plhl g me ﬂ%ﬁ ?ﬁxa#mp@aﬁ.oﬂﬁbshtuted

tantind Hdsed inkhuidy Eﬁllrﬂkﬂm{énﬂnlet thiethlanhihé, tHtpropylamine,

bi s(trimethylsilyl)am de, I|th|umd||sopropylamde

|d|u§<mrgm12th2 aging, éﬂ %ﬁt%@%bﬁféic of?-Aelogidedssi um
TS P g oy g o oo
IR i(aBiaabizeclbEss 0 ]undadrfleas).

[0073] “Strong base” or “strongly basic conditions™ includes alkyl lithiums,
lithium amides, hydride bases, other organometallic bases, and t-butoxides. Examples
of strong bases include lithium tert-butoxide, sodium tert-butoxide,

potassium tert-butoxide, methyl lithium, ethyl lithium, n-propyl lithium, i-propyl
lithium, n-butyl lithium, i-butyl lithium, s-butyl lithium, t-butyl lithium, hexyl lithium,
lithium bis(trimethylsilyl)amide, lithium diisopropylamide,

lithium 2,2,2,-tetramethylpiperidine, potassium bis(trimethylsilyl)amide, potassium
hydride, and sodium hydride.

[0074] “Strong acid” or “strongly acidic conditions” includes TFA
(trifluoroacetic acid), sulfuric acid, and sulfonic acids (e.g., benzene sulfonic acid,
toluene sulfonic acid, methyl sulfonic acid, and naphthalene sulfonic acid).

[0075] Suitable aprotic solvents include ether solvents, tetrahydrofuran (THF),
dimethylformamide (DMF), 1,2-dimethoxyethane (DME), diethoxymethane,
dimethoxymethane, dimethylacetamide (DMAC), benzene, toluene,
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i nclude trial kyl am nes wherein the three al kyl groups
can be the sane or different. Exanples of alkyl

wo pwbsi2éet hyl , et hyl, n-propyl, i-propyl, n-BCE/ys2005/034511

s-butyl, t-butyl, n-pentyl, and s-pentyl. The al kyl
groups on the substituted am ne base al so incl ude

CySlaaaky1-gh @tmt%uaﬁycgw(mpgﬁggfg%dygl(ggﬂ% utyl,

cl opentyl cl ohe al k
g Mrrsetblél i@mndamil%pm@ e wysthylpyreplidioe mmi{mmlamlde

BTSN B R TR %%engl Sfade,

Rir6pyichittle, @R fbfateaéthgl ReTafs h&%ﬁ&rodﬁ&@ﬁwaesmﬁé ethyl methyl
substituted am ne bases include triinethylam ne
thepicgphg,thﬁlrﬁcg@te slfalane, Nolyiumgihylpropionamide, tetramethylurea,

it REHERY pFt Y ARG s ABERphosnopgmicde.
([Dg’EGC}dI azzb1P¢ay1F1hanbeﬂuc’&11§)]anmptaﬂiﬂe§rreﬂers mrthlosE')Bbkn@ounds materials,
1 - 7-

R e 0y LS L OO
dhg%{nléﬁfssult ]}, kbR 3L SRS é vﬂﬁﬂt’hb GEsRE S L Bum l%ﬂigs and animals

onetal l'ic bases, t oxi des. Exanpl es of
stitlomg ehasese tomdltgrdmrltanbm allergieraspdmse oxi aﬂl@r ps@dqamrw
tert-but oxi de, ssi.ymtert
OGO P PR ST HBiagBRle teR TR pr opy
lbdum  n- ’@’Hﬁﬁ&llacleﬁt’i(ﬁlly%c ﬁta@l@ SHllts" Felfdtitt Arivatied ¥f the disclosed
I|th|umtbuty [ithium [ithium |ithium

g (ponidsevherbigithy paremti aggponind m medified by pm&sp),gl agifl efdase salts
ght 0, ﬁ%@ﬁp&lﬁssl |P§F!?1’Igafr;glét2% 18 g? ltal%g n§earl1ts octl e nglléll or organic

Sa@ﬂi S4lts By BsichesidiEteh as SiepGledi &' or @iimc §dlfs @figtidic residues
acidic conditions" includes TFA (trifl uqgroacetic

Surlyps cashexylie peidacand thelike. sThe E}}@r@a%@pg@ly(qgca)table salts include
b[ﬁ@ é&ﬁf%nt%‘ﬂaﬁ 8&-90)&9 éa‘iits or the quaternary ammonium salts of the parent

compound formed, for example, from non-toxic inorganic or organic acids. For

example, such conventional non-toxic salts include those derived from inorganic and
organic acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic,
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, isethionic, lactic, lactobionic, lauryl
sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic,
pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicyclic, stearic,
subacetic, succinic, sulfémic, sulfanilic, sulfuric, tannic, tartaric, and toluene sulfonic.
[0078] 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 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;
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tol uene sulfonic acid, nethyl sulfonic acid, and
napht hal ene sul fonic acid). [0075] Suitable aprotic

W@ 20060851936 | ncl ude et her sol vents, tetrahydrof uP@NUS2005/034511
(THF), dinethylformam de (DWVF), 1, 2-dinethoxyethane
(DVE), diethoxynet hane, di nethoxynethane,
géh&ﬁﬂi?‘)ﬂoﬁoﬁﬁlééﬂs%edlmmelb@ﬁ@?ﬂ&tate ethanol, isopropanol, or
t ol uene, 1, 3- di net hy 56tetrahydr02I
arsvtopgvmluerwuwﬁﬁe I(immultaﬁlegaléﬁ sre e in RemieioeF i di none

]ﬁl afr’g%%eﬁ’ flgagﬁ amCQé,rl Eg%_ nétbﬂ%‘{wlﬁébrﬁa%&% eCfO%é%g?jom rnf Fé,’ 1990, p

ldi4apthbdiscloutit @f mdéch iphefebo iicorpdrated Y haferehos. mat e,
nethyl acet at e, hexachloroacetone acet one, et hyl

5 Ryl ket §ﬁaé>le qé}lrmgung #rdyfstabl %Wg}rgn@dmafe a compound that is
s#lfﬁ\é'l ﬁ%qﬁ%% & ﬁx?%/l?g néz%%ﬁl é(t) QEE&HP&AH&%ﬁ)%my from a reaction
miﬁmﬁermhﬁ)fbminﬂstmmnmmddﬁcam@ﬁﬁﬂleréﬂmcmgm&ut ically

pt abl ¢, efer t hose ound mat eri al_s,
BOfos i rubSiianvindiseea gt FoF RuRm HiToR:Es ohatgm
ihdiBatSE APBe Qf(pr%&%l{juéﬁ?éj*sﬁ@éﬁtht@@'gﬁ'%%laceﬁ%ﬁlﬁg’ k&QediRh 68 the
In contact with the tissues of human bei ngs and
10 indicated growp(shauovidsd thesihe endiestécatom's normpk ealénsiy is not exceeded,

ROATL R TIRGRT fou Rl Rl Ry R B eto e,
:Ec%wﬂ thhaT e %érﬂs‘éﬁ'thé’at@ﬁ%@ﬁ@@icedsal ts" refer to

derivatives of the disclosed conmpounds wherein the
parent conpound is nodified by making acid or base
i reof . Exanpl es of pharnmaceutically acceptable

salts 1 nclude mneral or organic acid salts of basic

15 [oeSl]dues BicWapsf atinipds andivkhdit lafitaiogathe presaditisvetion may
acidic residues such as carboxylic acids; and the
bejfjgher prdersiegd ﬂ?ﬁé%fql]@m%ﬁcﬁ%‘@%%%qkéc%%% i ncl ude
t he conventional non-toxic salts or the quaternary
amoni um salts of the parent conpound forned, for
1e3Bigdler cydlexdditiom t OXi C | norgani c or organi c acids.
For

0O
S
R
Rla \
N
NH
I
20 [0082] The 1,3-dipolar cycloaddition reaction of the present invention

involves reaction between the hydrazonoyl compound of formula I and dipolarophile
of formula II. Compounds of formula I can be prepared as described in US
2003/0181466, the contents of which are incorporated herein. This cycloaddition
reaction provides the 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-one cores. The reaction can

25  berun in the presence of a substituted amine base (e.g., a non-nucleophilic tertiary
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exanpl e, such conventional non-toxic salts include
t hose derived frominorganic and organic acids

W@ 200605606 f r om 2- acet oxybenzoi ¢, 2-hydr oxyet haP@r/Us2005/034511

sul fonic, acetic, ascorbic, benzene sul fonic, benzoic,
bicarbonic carbonic, citric, edetic, ethane

dinsiél HaQ8) ‘Exaﬁ{ﬂl@sr&" sﬁb‘sltfhﬁ@cﬂ lerfellfi?é’sl lﬁclu@é (5 ehaRy@iihes (e.g.,

gl uconi c glutam c, glycolic lycol I yarsanilic,
treetlyylmmra@drdu@prhpﬂp@bjhtmme) ang gy Qisrieittery ammes (6.g.

E%// ‘;tH h?]ﬁlbehgldb | Se(dt%ﬂ onldw g@%k(ﬁ: ff (_]:J%CS and I4(:) triethylamine

bﬂﬂﬁs\dprcﬁiﬂéﬂ@ﬁhﬁmeﬁ&b@h@les o kingivalome débase ,uséféim}imle (a) about

| f it I i
Bend & Iih%nil@; Pl ahéﬁy?- 422l 25 it s 2 03,%9,3.0,3.1, 32,33,
RY Y856 roBEggl'v?x?ck fo.g sa)hdepg clih acétaf%a L£
subace UCCI , ani ur| C,

Hﬁihtdr@ethztr&b ta befor alnsstotdadéitions Thé oyulmdd[t&@ﬂc&}l bEhren from

h t |1 bl t f
P AT Ml (65 FERE FPTEal Tie Shlehle EISPBIE Cdtmasiatres for
1%% Iﬁmﬂ o@%ﬁ{ SHRk 8@0@5019@ Wt@fmoéxénamva%u ouvel,

General Iy, "such’salts can

}[ﬁ@ﬁ}ir ed bﬁydmnoyi@ompeumd beinmmbeoqonmmi W@h the bage or

e R oD piabe e Dudedhoh SLnBaRcanp SoRPERT, Bl et

ﬁlo‘i’ﬁ%hﬂec{ﬂ) 'ch Be U&Iﬁﬁdﬂécﬁwﬁﬁ hiy8@zéne] esngind (Tyand addition of the
non- aqueous nedi a ke ether, ethyl acetate, ethano

bs@p:ran plaawofollowr Pdt%majme}ys fhediydragonas@ ean be Goptastegrwith a base

e s ar gton's Pharnmaceuti cal
é8%%%%“oﬁépﬂhgggﬂeKgg%mﬁﬂgﬁpghghg Conpany, Easton,
0841990, A fled4butattigy Khinddl osthe pregéncstvif albabe tllitﬁrreaﬂyng product
i ncorporated by reference, [0079] "Stable co(H,g‘?u
s TFA,

awibe eenitited with astrangacifly Bramples af HEmgSGHKE 1
glllllfﬁil‘ Céc c?tmt¥1c agﬁugﬁd H@lﬁﬁ'&@gﬁAﬁﬁ!ﬂ&l on to a useful
roma reaction mxture, and
for mul ati on into an efficaci ous therapeutic agent.
0080] "Substituted" indicates that one or nore

dgsyeddifion he at om

[0085] Alcohols IITa and IIIb can be prepared from a compound of formula III
(wherein R12 can be a Cy.3 alkyl group and B can be I) or IIIb (wherein R™ can be
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indicated in the expression using "substituted” is
replaced with a selection fromthe indicated group(s),

w@e@eiosioes t hat the indicated atom s normal val PEYS1085/034511

not exceeded, and that the substitution results in a

stable conmpound. Wen a substituent is keto (i.e., =0)
) DA B AV R0 aAEHeR ThemalaPreagéf cheBb 86€6f a variety of
H¥I8[08 By way of exanple and wi t hout

ng;!tﬁ laavonto ﬁlh@hqfﬁgdbmth¢ Y Eng.i Origpags bleZﬂuMgh@ﬁ Ti, Al, Cd).
S8hRS R EripbatiEaeshly M0 T HIRTES: R ECR Skt AR MM

REEEH NMeMBTE nEkzﬁﬁplb@ ypdorestsiaelatid @) abepiveie mdrhearbonyl
hydr azonoyl ound of formula | and di pol arophile of

PPN § vencd BHRgeethy!-T BEninleene, MIBH dighlapmethigng end ()
PRS0 DARERl Ao B RO bl 0.2,
By dMiod 3, I4‘I¢6418:}-26J manm@ysmlsam 36,3 ye oRQamhéd) 10°C.
cores. The reaction can be run in the presence of a
subst | t ut ed am ne base (e.g., a non-nucleophilic

%gﬁg base). Exarrpl es of substituted am ne
bases I nc e (a) trialkyam nes (e.qg., trlethylanlne
and dii pyl et hyl am ne) and cycli tiary anines
(e.qg., met yInDrphollne dabco,
trial

(c) _triethy]amuge
di i sopropyj et h) .énine Exanpl es of eqqpval of se
used i ncl ude (a Aboyt 1.5, 1.6, 1.7, 1.8,
3

2.1, 2.2, B3, 2.4, 2.5, 2.6, 2.7, 2&&29 30
3.2, 3.3, 3.4, to 3.5 and (b) 3. Aprotic sol vent s>
(e.g.pontoluene, ethyl acetate, angdichloroethane) can
be fof _ghe cycloaddition. The cyclogddition can be run

rature up to thga t of the
} s of tenperatures e reaction
abeyt 80, 85, 90, C and (b) o
M= ‘ é
@ B )
ITa 1IIb =
[0086] The compound of formula ITb/IIIb can be formed from formula ITa/Illa

by contacting with 2-hydroxy-pyridine in the presence of a catalyst and an aprotic
solvent. Examples of catalysts include (a) Cu(l) salt or a PA(ID) salt, (b) Cul, CuCl,
CuBr, CuOTf, and Pd(OAc),, and (c) Cul. The addition of 2-hydroxy-pyridine is
generally aided by the presence of a base that is strong enough to deprotonate the
hydroxyl group. Examples of such bases include inorganic bases (e.g., phosphates
(e.g., K3POy), carbonates (e.g., K,CO3), hydroxides (e.g., KOH), and hydrides (e.g.,
NaH)) and organic bases (e.g., NaHMDS, LDA, and t-butoxides (e.g., KOtBu). An
example of a base for IITb is KOtBu. An example of a base for IIb is K3PO,. The

formation of IIIb can be conducted in the presence of bidentate-diamine ligands .,
which are known to those of ordinary skill in the art (see, for example, Klapars et al,

J. Am. Chem. Soc. 2002, 124, 7421-28). Examples of ligands included, but are mot
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[ 0083] Hydrazonoyl conmpound | can first be contacted
with the base or dipolarophile (Il), followed by

w@oaasnses of t he second conmponent. For exanpl ePCT/US2005/034511

di pol arophile (11) can be contacted with hydrazonoyl
compund (1) and addition of the base can then foll ow

hﬁmearta §H MahihroitR (Bydnagrie, ) ﬂe&:@firolﬂ% Gﬁﬁillr’f@taﬁﬁncy\adlﬂs 8-
base ‘and addition of dlpolaroPhlle can t hen

hfydﬂomwuu@@lm]and\fztmmamwﬂ (hy ﬂO-aahénqnlthrpth higxamples of the

S | t.i 0
B SR 38 P AR oM g g0
(byoMste téﬂ)en&'%méwﬂplyh‘oﬁdmﬁhéj DMAT, aed DO, anarw) IBMF
and (b) TFA and HO. Giignard addi tion [ 0085] Al cohol s
Ilia and H b can be prepared froma conpound of

Afrgf |ﬁl Il (wherein Rl a can be a Cl1-3 al kyl group
can be 1) or Hb (wherein Rla can beCi -3 al kyl)

V|a al kyl -nmetal addition. The gretal reagent can be
on%'J a variety of agents Bﬁpmn to those of skill in
t s [ Li, 2 A, Cd).
Exanpl ¢ eagents

car“onyl

sol vents i aprotic, no
m g, % olu

~JHF, nethyl
MTBE, anf (c) di cf
Exanpl / tenn@ratures for the re
about O 2, 4, 6, 8, 10, 12, 14, 16, 18, 201V22, 24,

[%7 Zﬁn (338up &%{fﬁ%ggf rﬁﬁg fgzognnpﬁggﬁgag?(%r mu g&r (e-g., ether

ebtet)/ant |B31$%xb€pyhdlyljmjl dmmtmgwﬂhladoﬁhaﬁidb laad la)base Examples

ok ey dac e (A PP e s fhgadidgs o oriide anc
b&?(}r‘fﬂa@&édﬂsgﬁl BIEmbRY FBhdel if@hde (@Y alRof] QQ, (9) G} hlkokild, and

(c) methoxide. Exampls of counterions for the alkoxide include (a) Li, Na, K, Li, and

Mg and (b) N'a. The reaction can be conducted in the presence of an alcohol that

corresponds to the alkoxide base (e.g., Cy.¢ alcohols and methanol). Examples of

solvents for thee amidation include (a) aprotic, (b) DMSO, NMP, DMAC, and DMF,
and (c) DMF. Examples of reaction temperatures include (a) room temperature up to
the reflux point of the solvent used and (b) room temperature to 100°C.

[0088] Other features of the invention will become apparent in the course of
the following descriptions of examplary embodiments which are given for illustratiora

of the invention and are not intended to be limiting thereof.
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CuBr, CuOrf, and Pd(QAc)2, and (c) Cul. The addition
of 2-hydroxy-pyridine is generally aided by the

w@e@sesoes of a base that is strong enough to PCT/US2005/034511

deprotonate trxe hydroxyl group. Exanples of such
bases i nclude inorganic bases (e.g., ph.ospha.tes
ECANPLIKSPO4), carbonates (e.g., K2CCB), hydroxides
(e.g., KOH), and hydrides <e.g., NaH)) and organic
Exagapde le. g., NaHVDS, LDA, and t-butoxides (e.g.,

KO Bu). An exanple of a base fogofdb ig§ KO Bu. An
exanpl e of a base for |ib is K3PO4. JThe fornmati on of
I1lb can be conducted in the presenae of

bi dent at e-di am ne | i gands, which are-#momm to those of
ordinary skill infhe art (see, for e anpl e, Kl apars e
t al5 J. An Chem\ Soc. 2002, 124, #2%: 28) . Exanpl es
of |igands incl

9., 1,10 or 2, 9)5xA1€ogupr oi ne,
creatine, amno acids,®8- hydroxy- qU|r|oI|ne and

[Bogyyr i damm)eacaﬁ@ladl&)(lmz 101 pﬂeﬂam bmﬂ) wes addedrpltas 120 g, 120
the aprotic solvent include (a b0|I|n poi nt
ol ehmoleligd i | 26 porp d 88 b Bt (100 g,

B ot e RA RSt o ﬁ%&ﬂ&%ﬁ%@m BpiE R

RaihBinfil @8 t@hpdrBuh at 20-B6YC EShRIshIARH wRsithéh cooled to —5 to 0°C
2- 0X0- pyrldylg by contacting with a formam de and

abd i vk adic o naivel 118 i ha0 o) g then water (150 g, 150 mL,

A R R T S e
felldoed Biewatef B00G, 3bkaxid27.8 amsl). (Tlusms (208 |ggi250 EpLa ml65m01

of counterions for the al koxide include (a)

ethy] 2a9hépr0ﬁgowtwyc Reid (tRé g L3¢ mlon. Oé)amolwnédﬁla@gq @a 6 g 50
b 7oA IERE 5o A0 Mlpd DAHC SOUSERBINMS dmfRrdlfe ot 5

tEReOpAger ﬁfauﬁzﬁhmg mhé témperhﬁlIEe atriSdai0PO or 30cnirdxees( the solution
ERR e Ipedio 553 éé&ie.reﬁcfﬂwéf Be+ SermPee bl andqléff toohieC. The
o&&e[ﬂ?c?(h@&x%r) PhHe W& removed. To the aqueous phase was added toluene (34.8
g, 40 mL, 378 mmol) and heptane (246 g, 360 mL, 2.46 mol). This solution was
heated to 40-55°C, and heptane (1.03kg, 1.50 L, 10.2 mol) was added over 1 hour.
Once crystallization started, additional heptane was added (684 g, 1.00 L, 6.83 mol)
over 1 hour. The solution was cooled to -5 to 0 °C over two hours and held at this

temperature for 2 hours. The precipitate was filtered and dried to provide the desired

product (200 g, 766 mmol, 0.766 equiv.).
L
oy
o J o \©

Example 2

Shacy

0]
T
N
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the reflux point of the solvent used and (b) room
tenperature to 100C. [0088] O her features of the

WO pwensdoocq Wi || becone apparent in the course PET/UR®05/034511
foll owi ng descriptions of exanplary enbodi ments which
are given for illustration. of the invention and are

[omg) | nt enged, Lfbdb%hélﬂ%)t}ﬁﬂ)rﬂi@[rﬁmfylmg&% Exgsaidinb-one
89] To acetic acid (102 115 was
dOvamel)sea Byl b7 16 29388 3186, undeg aiparrags

atni%sg ?Trf’ \pvgreggdécf' ? %Y&O)ﬁgj%ﬁh (n? ql g?g)é{’?ﬁi t%'i)%sglég)%tags’smm

phdéphateiN-hidfteg8R)3 gBDloemeril)) Cai()i1{.90 Ipe 52.6np@bh} aé DMEF (535
20-30C. This solution was then cool ed to -5 to 0C and
g ¥ mb)wHéhilsqaentagwes (he MittogeR atmpospheregthe poligiopyas hgated to

L

cmfnpleltcﬂv(ﬂﬁb dojutivatveds cobIEd th, alﬁﬁOBM,O"(Z And@ amodoniurd b deorade 28

i binoeondin & 1 Bnh Watadied) Waer el 327,85 srawaded

w%%?a@nﬁmléggﬁ%rﬁge@aﬁw{ 20485€, Mﬁﬁoﬁ%ﬁw&b@é yoﬁﬁféﬁctm%

e maln the tenperature at -5 to
wamddﬂchwhﬂm@leumumenpamma wras ah80-49°€o The sbltiog @ras cooled to 20-

heat.ed to
257384 Fteeoblr BN S et ReTiDEES P TV aggshedgith
wadr g8 &, {doea iBé)ag i M@ﬁl E—Bﬁ dthed 0742h€ 520 WEQUSNd then
ph gse %as ad%)e(d tégl uene 4. M 40 97 t%? m% nd
dripé 1 winkl the desigd pBBIIGH(8. é 74?62 ﬁdD J95- @rﬁoé e} 4{75-On MQHW)
heated to 40-550C, and heptane (1.03kg, 1.50 L, 10.2
nol ) was added over 1 hour. Once crystallization
Exahiyié 8d, additi onal hept ane was added (684 g, 1.00 L,

6.83 nol) over 1 hourE %I(PI ution was cooled to -5
to 0 C over two hour s®RA d at this

J;:Qé @ N@@o

[0091] To the products from Example 2 (50 g, 142.29 mmol, 1.00 equiv.) and
from Example 1 (74.30 g, 284.5 8 mmol, 2.00 equiv.) were added 1,2-dichloroethane
(499.20 g, 400 mL, 5.04 mol) and diisopropylethylamine (55.17 g, 74.44 mlL., 425.86
mmol). The reaction mixture was heated to 77°C and stirred for 16h to achieve a 90%
conversion. After cooling to 40°C, TFA (64.90 g, 43.04 mL, 569.15 mmol) was
added dropwise, and the solution was heated to 80°C for 1 hour. After cooling to
25°C, water (400 g, 400 mL, 22 .2 mol) was added and the bottom phase collected.
Ethanol (124.80, 100 mL, 1.26 1nol) was added, and the solution was reduced by
about 275 mL by distillation. A _fter cooling to 5°C, ethanol (197.82 g, 250 mL, 4.29
mol) was added. Another 334 maL of the resulting solution were distilled off. Ethanol
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tenperature for 2 hours. The precipitate was filtered

and dried to provide the desired product (200 g, 766
wOonmb/0302466 equi v.). Exanple 2[0090] To PCT/US2005/034511

1- (4-i odo- phenyl) - 3-nor phol i n- 4-yl -5, 6-di hydr o-

1H pyridi n-2-one (100 g, 260 mmol ) (see Exanple 8 of US
(1993935 83 8:1466).m4NdRls owistddAge afiat dr3inbes 65°C\ETlee adieidn

2- hydroxypyridine (37.1 g, 390 nmol| ), ftribasic .
waptieasepleditphis prratehN Ty desilténg precpitgte veofiliases, pvashed with

oLk 8 S 8 TR0, G 58, 8 e 5
4

70.849) #itldn was heated to 30-400C for about 15 mi nutes
and then to 120-125C until the reaction was over 90%
conpl ete. The solution was cool ed to about 30-40C and

Ex& en)ium hydr oxi de 28 wt/w % in water (156 g, 173 nlL)
Has 4lded. Water (347 g, 347 nlL) was added while
maiBad,ai ni ng the tenperature at 2@B:NOQOC. Amoni um

hydr o y [ution (10% was added the reaction
m xt e jpas lat 30-400C. The sol uti orNwag cqpl ed to 20-
25C and~ayi for pabout_—1 hour. Th¥ Cl e vas
fil d With water (5207 il { C
an hyl t- bufyINEt Rpr (742 g, @ and therY ]
dri to yield the red product (868.6-72.2 g, X

0.195-@. 205 mol, 0.75-0.79 equiv.). EXanple 3 [0091]
the p i m! £ ? An@DME 0 49k8NPH.0 L) were
[00}%0 equ%%ﬁkﬁd@f%%’%ganm ee(%ll 54. 30 g, %9284. g}“rg . )
stiffeddt,abdut@F °€q Hovmmide € .26 ked.0 12 wdisedtiet ost thaselution was
499.20_g, 400 ni, 5.04 nol). and diisqgpr | et am ne ..
heqtgbiois 35 Cranea a DOULISOER! 1B ARFEARERLE PEy 2 S0 h diom
Wesxidie@led: e, d46372nd 25iuisrhs1d 1 f08reqhfill) Was Atdld He12th80%
mecon\I/er Si on. tk%? ter cooling to 40 OqC_:,fiJDTFA (64.90 g, .
terdyRrfidrerizgs 1580tal®drae10- 555 After 15 minutes, 28 wt% ammonium
hydroxide (2.56 kg, 2.85 L, 42.4 mol, 20.7 equiv.) was added over 1 h. "The reaction
solution was cooled to about 20°C over about 1 h. The resulting precipitate was

filtered, washed with water (10 kg, 10 L) (twice) and acetone (10 L) and dried.

Example S
H3COC\]/C1
4
\NH
NEL,
OCH; o
[0093] P-anisidine (7.4 kg) was dissolved in water (18.6 1) and hiydrochloric

acid (33% HCI, 18 L) was added. The solution was heated to 40°C and stirred for 30
minutes. The reaction mixture was then cooled to —5°C, and an aqueous sodium

nitrite (8 L at 40% w/w) solution was added. Afterwards, the reaction mixture was
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added dropw se, and the solution was heated to 800C

for 1 hour. After cooling to 25C, water (400 g, 400
wOorkgo622926 nol ) was added and the bottom phase PCT/US2005/034511

col l ected. Ethanol (124.80, 100 ni, 1.26 rnol) was

added, and the solution was reduced by about 275 nlL by
sﬁjﬂr&i fo'r |aﬁ6th91n30 M dulds o€ At 08Ct The brepaiddabRitioh Whs. s‘iawg,( dosed

.29 nol) was added. Another 334 mL of th
at e%’@ tp.arsg»hmmcf ageeone padien geetpied. 8d<fg of Mavan bl 34 é?O%\zater)

S0 e TP B A BACEE Bl OB v
stlif€d fo2 3 Wdlat. "Bhreactidl hztige Was tlidnl Hreﬁgﬂi to mmme@br\m 6 hour

acetone (395.05 g, 500 ni,. 6. and dried to
pytied. dA sharyowas ﬂO@aﬂer@mﬁﬂpl&@e gras 7’@ creshapdaragied pREmIE

b LTI Ao gyt
pfodud6 kg, 2.0 L) was added and the solutlon was heat ed

to 50-550C over a period of about 10 min. After about
10 mn, 25 wt % sodi um net hoxi de (0.4641 kg, 0.4937 L,

E%ai'n% , 1.05 equiv.) was added while the
erature was mai ntai ned at 50-550C. After 15
n1nutes, 28 wt % anmoni Haf ide (2.56 kg, 2.85 L

42. 4 nol, 20.7 equiv.) was ded over 1h. The reaction
solution was cool ed to about "AHO0C over about 1 h. The
resulting precipitate was filgered Byaxhed Wi th water
(10 kg, 10 twi ce) and ac e (10 L
Exanpl e 5 ) ] P-anisidine -4 kg) Mas |di slsol ved in
\NaterKT&G ydrochlorilc_acid (380 N )
was agded. Tpe s i on was h&&Fad tp—400C &nd r ed
for 30 mnutes. The Aeacti-er—ixtur t hen coofed!

to-5C, and an aqueous sodi um

H;CO
[0094] The products from Example 5 (4 kg, a second 3.9 kg batch was also
run) and 1-(4-iodo-phenyl)-3-morpholin-4-yl-5,6-dihydro-1H-pyridin-2-one (4.5 kg)
were suspended in ethyl acetate (20 L), then triethylamine (2.45 1) was added. The
transfer lines were rinse with 3.4 L of ethyl acetate. The resulting suspension was
heated to 70°C and stirred for about 4 hours. Next, the solution was diluted with ethyl
acetate (35 L) and water (23.4 L). After cooling to 25°C, the solution was subjected
to a polish-filtration to eliminate the fine particles. After phase separation, the
aqueous phase was extracted with ethyl acetate (10.2 L). HC1(33 % HCI, 2.35 L) was
added to the combined organic layers, and the mixture was heated to 5°C for 90
minutes. After cooling to room temperature, water (20.5 L) was added. After phase
separation, the organic layer was extracted with sodium carbonate solution (34 L at
2.6 w/w) and then water 34 L and 0.6 L of methanol. The resulting product solution
was reduced to 30 % of the volume and petrol ether (47.5 L) was added. The rest of
the ethyl acetate was removed by distillation. Methanol (9.5 L) was added, and the
solution was brought to reflux for at about 10 minutes. While cooling, the product

started to crystallize. The suspension was stirred for 1 hour at 20°C, and then the

25



nitrite (8 L at 40% ww) solution was added.

Afterwards, the reaction m xture wasstirred for
wW@ewbo&926380 m nutes at about OC. The prepared BOI/US10051034511
was slowy dosed at - 50C to a solution of aqueous

sodi um acetate (9.8 kg of NaOAc in 24 L of water),

ﬁl)i(‘f B}og{l@t \gaSAflilfé?le SRATRNG §ol¥%d@%duc@ﬁgnﬁt‘5€ Wﬁ%aﬁéh%s were

he resulting m xture was stirred for 1 hour.

comb[ned(anddrmd tor ébtain . &0y oflfesmehprotiect25C over a 6 hour

period. A slurry was formed. The precipitate was
filtered and washed once with water. The isol ated
FXabifle was dried under vacuumto obtain 12.2 kg of the

desired product. Exanple 6 [0094] The products from

Exanple 5 (4 kg, a second 3.9 kg batch al so run)

and  g,coc

| - (4-iodo- ) -3-norpholin-4-yl-5, 6-di f o H pyri
di n- 2- oneN(4 |5 Kg) were suspended |n etFﬂ/I cetate (20
L), then tN dying (2.45 1) was added N tr r
l'ines ' 3.4 L of ethyl ateoO Th

resul t \as heated toO 7 nd stirred !

t he sol utlon vvas diluted with
3 ethyiccetate (35 L) and wat er (2 . After cooling
to ZSC t he sol uti on was sub%ecte

(095 sh- f i Itherodsst Fromdixammab £2-0 ke, W%‘@tﬂw ¢f &-2kg were run)
f

o oS80 LR e L PERAS PhARG M ont

n&ﬁBﬁrﬂa@nm&n aiddride hOTHF &. 45) i) nf@l aOI&Eniver 2 hyeursf Thmrbaction

t t to 50.C t Afte

OGP BBREt DR i O B et Dbt el aye was

10 tﬁﬁéﬁﬁe@%&t&ﬂ?@s@@ﬂdzﬂpa 10 P& iR M @M (éﬁ(:ﬁforc‘ﬁﬁ@thane) and the
extracted wth sodi um carbonate sol ution (34 at

r«vdcm)n ad qudsr@hed/\mthlan:aqu&_oua nolugos Oiammormm tho—’rlde'(ﬂé 3 L 12%
L%J[ rod ?(Lg:t ,[2 s reduc E g,ro %g;ath%as
/9 dhate A R B

vi¥shed with ammonium chlonde solution (23.3 L at 12% w/w) and then with water

(236 kg). Acetone (50 1) and toluene (23.6 1) was added, and a solvent swap was

15  performed by distilling off the methylene chloride. The resulting sharry was cooled to
5°C, and the product was filtered off and washed with toluene (7.1 L) and heptane
(7.1 L). The wet isolated product from the two batches were combired to obtain 3 kg
of the desired product).

20 Example 8

HO
4
Nl
cpast
0
T
S
H;CO H;CO
[0096] Under a nitrogen atmosphere, the product from Example 7 (3 kg), Cul

(0.136 kg), 1,10-phenanthroline (0.214 kg), potassium zert-butoxide (1 kg), and
26
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whewaghto2¢ o refl ux for at about 10 m nutes.

the ethyl acetate was renoved by distillation.

Met hanol (9.5 L) was added, and the sol ution was

WhPCBUS2005/034511

cooling, the product started to crystallize. The

suspension was stirred for 1 hour at 200C, and then

ZIH}ﬁﬁﬁ‘yF iBhO 30 MBSvdrk kispesdbdah DMFIies.8et). i 'Bied BMIUsolvent

produc Qrfromq?he lté%o bat ches were corrgbl ned and _drj ed

Wa sprsged With ngrpglz@ beforejdurgiag therreersats toeaéaml@ the deggolypd
duct ..fr ( t c

0 %ge%etfgx 1on%1 t?r(e:\gg% fea dtg 1%5%%@1‘ 62\#2100 oerlﬁg eﬂ% géué was

dbterraingd be HHL@ @hd&thaeﬁd)bbhhtm{dl&fenﬁ&tdhyd rth@rre&tla)ltnmmture was

chlorldeln THF (3.45 kg, . 3 ?over 2 hai rs
qNasé srdidt H%%Séﬂmbyh%lﬂll%e ek ﬁeWéﬁlaWa%?ﬁlﬁed
A%§ 4; ﬁﬁﬁ&@éﬂof ﬁftﬁlﬁng %ﬁ&%fgﬁEfHIyH}dﬁc% gemﬁm&lr@sqfaerl 0ESWIR) was

another "vesse I nse of

addtidcidvolly e tsiitringregs, ex&lmdedl ﬁe 30emintites thl\b?.hqqnemhmedrystalhzed
th an aquequs sol utig chloride (23.3 L, .

0&@%1\;9/%111@% U6 W98 Flaep W?ﬁéﬁéﬂ swwev%mé@ ammonium

& hedmi

R B2 2’%?%??54&%‘%%‘%@% Ay Qo The

isohedand el provceway @361 4t §y- 60ﬂ6emd¢reva@5@mr) Obrﬁédnﬂol?lﬂ@e

(23.6 1) was added, and a sol vent swap was perforned

by distilling off the net hyl ene chl oride. The

Exaamhid ong slurry was cooled to 5C, and the product was

filtered off and washed with toluene (7.1 L ) and

1 Ane (7. 1 L). The wet isolated product fromthe

H\vo es were conbined to obtain 3 kg of the

desinf prioduct). Exanple 8 [0096] Under a nitrogen

at mbs ‘ proguct from Exanple 7 (3 kg), Cul

, O nthroline (0.214 kg), potassium

er AQut oXi de 11\1<g)\ and2- hydr oxypyri di ne (0.850 kg)

uspended in (13.8 U . The DWMF sol vent

[0097] A 5L 3-neck round bottom flask was charged w-ith Example 3 (100g,
204 mmol), DMF (800 mL), HCONH, (180 mL), and sodium methoxide (25g, 252
mmol). After the reaction mixture was stirred at 65°C under N, for 1hour, aq.
NH4OH (800 mL 1N) was added over 30 minutes. The solid was collected by
filtration and washed with H,O (3x500 mL). The white solid was dried in vacuo at

50°C for 16 hour to provide the product (91.0 g, 96.8%) as white solid. 1H NMR
(DMSO): 87.79 (d, J=13.8 Hz, 2H); 7.63(d, J= 7.2 Hz, 2H); 7.50 (m, SH); 7.41 (4,
J=8.2 Hz, 3H); 6.47 (d, J=9.3 Hz, 1H); 6.30 (t, J= 6.5 Hz, 1H); 4.10 (t, J= 6.1 Hz,
2H); 3.22 (t, J= 6.0 Hz, 2H ), 1.46 (t, J= 7.1Hz, 3H). 13C NMR (DMSO): 5 162.8,
161.0, 156.4, 142.2, 141.5, 140.4, 140.2, 138.8, 138.2, 133.1, 132.4, 129.8, 128.1,
126.8, 126.1, 125.9, 125.1, 124.0, 120.4, 105.5, 50.7, 20.9.
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was sparged with nitrogen before charging the reagents
to mnimze the dissolved oxygen. The reaction m xture
wo®ehaaeed to 125C for 23 hours. The end- poi nPCTES2005/034511
determ ned by HPLC. Once the end-point had been
reached, the reaction m xture was cool ed to about
E§Q,§pleaﬁpl sol i d potassi um phosphate ( 1.26 kg) powder
was added. After 45 mnutes of stirring, ammonium
ide solution (15 lat 10% ww) was added slowy
g was extended for 30 mnutes while tihe

Vel zedQout. The resulting slurry was

%\ d successively w th amoni um
ONovv/ , water (three tinmes with 15

MIBE (15 1). e isolated final product was

50- 60C under vacuumto obtain 2.12 kg.

9 [0097] A 5L 3-neck round bottom fl ask was

d 00 3]
%ﬁ; (WI b o fexeuy 2 5% AR08 1 (22041 d,n) 1?%451’1&1842 6/7L) |

180 ni LE and sodi um net hoxi

tetehydroAftt-pyrazdie( realpyridmerd-sarberanyide was pmp@r@d sEmigaly to
gnder T2 for Ihour, ag. NH4OH (800 nL IN) was added
s "mnutes. The solid was collected by filtration
and washed with H20 (3x500 nL). The white solid was
dried in vacuo at 500C for 16 hour to provide the
Bxaowpta 1¥901. 0 g, 96.8% as white solid. 1H NVR ( DVBO):
d 7.79 (d, J= 13.8 Hz, 2H); 7.63(d, J= 7.2 Hz, 2H);

@, (m 5H); 7.41 (d, J= 8.2 Hz, 3H); 6.47 (d, J= 9.3

Hz, 30 (t, J=6.5 Hz, IH); 4.10 (t, J= 6.1 Hz,
2H);N/3. , »J= 6.0 Hz, 2H ), 1.46 (t, J= 7.1Hz, 3H).
13CNN 162.8, 161.0, 156.4, 142.2, 141.5,

140. 4, 149. 2, .8, 138.2, 133.1, 132.4, 129.8,

128 126.8, 126.1, 125.9, 125.1, 124.0, 120.4,

10¢ 50.7, 20.9. [0098] 7 O(O 6- (4 (2- oxopyri di n-1

2 ) phenyl)-1 -

iOOl_9I)9] yl)phe CX o) 1,6- d1pheny¥4 5,6 7-tetrahydro 1H-pyrazolo[3,4-c]pyridine-3-

10  carboxamide was prepared similarly to Example 9.

Example 12

H,N

[00100] 6-(4-Iodophenyl)-7-oxo-1-phenyl-4,5,6,7-tetrahydro-1H-pyrazolo[3,4-

15 c]pyridine-3-carboxamide was prepared similarly to Example 9.
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tetrahydro-| H pyrazol o[ 3, 4-c] pyri di ne- 3- car boxam de
was prepared simlarly to Exanple 9. [0099]

W@ 200%03d926- di phenyl - 4,5, 6, 7-t etrahydr o- | H pyr arci/ofBp1634511

c] pyridine-3- carboxam de was prepared simlarly to
Exanpl e 9. [00100] 6-(4-1odorhenyl)-7-oxo0-1-phenyl-4,5
Egﬁn&ﬂéggrahydro-lFprrazoIo[3,4-

c] pyri di ne- 3-carboxam de was prepared sinmlarly to

- le 9.[00101]

- oxyphenyl ) -7-oxo-1-phenyl -4,5,6, 7-tetrahydro-
| Hoyrag; al o[ 3, 4-c] pyri di ne-3-carboxam de was prepared
Si N Bxanpl e 9. Exanple 14 [00102]
1-(3NChI ro-ﬂkﬁ!l)-?-oxo-6-phenyl-4,5,6,7-tetrahydro-
1 zoPo[ 34-cPWyri di ne- 3- car boxam de was prepared
Si rly to Exanple 9. [00103]

| or ophenyl ) -6-(4-i odophenyl)-7-0x0-4,5,6,7-tetr
o-1H Skypheftyl§7Rkiol O B4Ga6, Doty - 1¥AS
[%nggred g%ﬁ?ﬁg?lfn%%ﬂ%zénple B@%&%nple 16ﬁﬂ30104]
phragslofhi-olypidimeyd-varboxamide was rigphEA yinlalyde &xample?.7- t
et rahydrol H pyrazol o[ 3, 4-c] pyri di ne- 3- car boxam de was
prepared simlarly to Exanple 9. Exanple 17 [00105] To
HExAghpdé pgluct s from Exanple 2 (10.00 g, 28.46 mmol, 1.00
equig.) and from Exanple 5 (13.44 g, 42.69 mmol, 1.50
yN.) were added 1, 2-dichl oroethane (112.32 g, 90
nol ) and diisopropyl ethylamne (5.52 g 7. 44
69\mmmol ). The reaction m xture was heated to
LN r 24h, cooled to 72C, TFA (7.14 g, 4.73

nL,.%Z. was added dropw se, and then the
SQ iorP was~stirred for 1 h. After cooling to 400C
A (80.0 g, 80.0 nm., 4.44

{00102] 1-(3-Chloropheny!)-7-oxo-6-phenyl-4,5,6,7-tetrahydro-1H-

pyrazolo[3,4-c]pyridine-3-carboxamide was prepared similarly to Example 9.

Example 15

H,N

[00103] 1-(3-Chlorophenyl)-6-(4-iodophenyl)-7-o0x0-4,5,6,7-tetrahydro-1H-

pyrazolo[3,4-c]pyridine-3-carboxamide was prepared similarly to Example 9.
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W@ 1®6/086bge 160 L, 2.75 nol) was added,

nol ) was added and the bottom phase col |l ected and

washed with water (80.0 g, 80.0 nL, 4.44 nol). Ethanol
and t heCT/US2005/034511
sol ution was reduced by about 90 nL by distillation.

A fter cooling to 50C, ethanol (63 g, 80 nL, 1.4 nol)
E¥amphdfed. The solution was then cooled to room
terrperature The resulting precipitate was filtered,
vaas%d with ethanol (3x80 ni), and dried to yield the

deshr edar oduct (9.3 g, 72%yield). Exanple 18 [00106]
The /produdt from Exanple 17 (2.00 g, 4.40 mmol, 1.00

equf.y 3ol ved in dicliloronethane (79. 50 g,
60.0 .V' and cooled to 1.20C. A

SO {on®of ne hyl magne3| um chloride in THF (3M 2. 22
g, 0O nm., 6.60 nmmol) was then added, and the
sol'wtieg was allowed to warmto 5C After about 1.5

hours, additignal nethyl nagnesi um chl oride

%30' 25 m)
[004841d de d [ -Gréchlemphenyo-(hmneiees< xeleRsd 7r kg t> Gﬂré@‘tfa ydro-

SR A A L SO O, Sl

was allowed to rise to roomtenperature. After phase
separatl on, to the organic |ayer was added et hanol (60
Expmpleablbut 100 nL of the sol ution was then distilled
of f. The sol ution wasagwal edct o 650C and stirred for
about an hour before cooling to roomtenperature. The
resul ting product was filt&ggd off and washed with

et hanol (10 nL) and dried to gi ve H5COQ ¢ (78 8% of
the desir, roduct). [001 Umer ous; i cations
and vy r| ltl s of the pres nventll‘bn re ossi bl e

in I| pove t eachigs. th 0 De
unde oodot ha Kot he song o ge a en
clainms, the |nvent|n Bty 5 ‘@’ ot herw sé thTanI
as / N
H;CO
[00105] To the products from Example 2 (10.00 g, 28.46 mmol, 1.00 equiv.)
and from Example 5 (13.44 g, 42.69 mmol, 1.50 equiv.) were added
1,2-dichloroethane (112.32 g, 90 mL, 1.14 mol) and diisopropylethylamine (5.52 g,
7.44 mL, 42.69 mmol). The reaction mixture was heated to 80°C, stirred for 24h,

cooled to 72°C, TFA (7.14 g, 4.73 mL, 62.61 mmol) was added dropwise, and then
the solution was stirred for 1 h. After cooling to 40°C, water (80.0 g, 80.0 mL, 4.44

mol) was added and the bottom phase collected and washed with water (80.0 g, 80.0
mL, 4.44 mol). Ethanol (126.61g, 160 mL, 2.7 5 mol) was added, and the solution
was reduced by about 90 mL by distillation. A fter cooling to 50°C, ethanol (63 g, 80
mL, 1.4 mol) was added. The solution was then cooled to room temperature. The
resulting precipitate was filtered, washed with ethanol (3x80 mL), and dried to yield
the desired product (9.3 g, 72% yield).
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specifically described herein. WHAT IS CLAIMED IS: 1. A

process for preparing a conpound of fornula Ilia:
weowps@eag: (a) contacting a conpound of for nRCEUS2005/034511

with a conmpound of formula Il in the presence of a

first base to forma conpound of formula I11; (Db)

ﬁﬁ{lh@ﬁtlisng a conpound of fornmula Il with an R*-netal

reagéent to forma conpound of fornmula Ilia; wherein: Z

is selected fromd, Br, |, OSO2CF3, TR(®@Me, OSC2Ph,

and QgEdih-J -Me; ring Dis selected frop

CH3) 2, OCH2CH2 0
3)2, and
; [ f+romE— , Cl-6 al koxy, |
and N ; Rl and R2 e lli ndependent/y sel ected fromx

AR Sy oo e i e e
(040613 6 rEhbBIGHC! T EEBREICS Ra0c A g | A0Ger Kves
A0 1 i Qi ABBretHahO81950 S OWRSHLL st6ash Wirdol), Badcdfed to 1.2°C.
A solution of methylmagnesium chloride in THF (3M, 2.22 g, 2.20 mL, 6.60 mmol)
was then added, and the solution was allowed to warm to 5°C. After about 1.5 hours,
additional methylmagnesium chloride (0.25 mL) was added, and the solution was
warmed to 8°C. The reaction was quenched with an aqueous solution of ammonium
chloride (30 mL, 12% w/w), and the solution was allowed to rise to room
temperature. After phase separation, to the organic layer was added ethanol (60 mL).
About 100 mL of the solution was then distilled off. The solution was cooled to 65°C
and stirred for about an hour before cooling to room temperature. The resulting

product was filtered off and washed with ethanol (10 mL) and dried to give 1.63 g
(78.8%) of the desired product).

[00107] 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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Bis selected fromF , O, Br, |, OSO2CF3,
OSO2Ph- P- Me, and 2-oxo-pyridyl; and R4 is sel ected
WO e@0b492€0H, OCH3, OCH2CH3, OCH2CH2CH3, OCH( CH3RUS20P5/034511
a5Br, I, CH3, CH2CH3 , CH2CH2CH3, CH(CH3) 2,
CH2CH2CH2CH3, CH2CH(CH3) 2, CH(CH3) CH 2CH3, CH(CH3) 3,
T30 1GRMEB ISA process according to claim1,

erein: Z1s selected fromd, Br, and I; ring Dis
lsehgroeds forqueBrioklaeoopleny of @rgula-INer hoxyphenyl ; R a
is selected from CH3, gH2CH3, and CH2CH2CH3; Rl b is
sel ected from CH3 and CH3 ; Ris selected fromd,
Br, I, and NRLR2 RidF is se|lected from norpholino,
pyrrolidino, and piperi g Ais substituted
wth 0-1 R4 ; and R4i\se ol Hatid F. 3. A
process according to clalim 2. whel Zis d; ring D

i s 4-nierhox; yphenyl; R i O CH3 is CH3 ; Ris
nmor phol i no; and ring A nsubstitWt ed.®. A process
according t o claim1, ein: in reaction (a), the
conpound of formula Hla
comprising:

5 (a) contacting a compound of formula I with a compound of formula I in the

presence of a first base to form a compound of formula II;
O
Rla \ R
N @)
] B
NH I

I

(b) contacting a compound of formula III with an R1b-metal reagent to form a

compound of formula Illa;

10 wherein:
Z is selected from Cl, Br, I, 0SO,CF;, 0SO,Me, OSO,Ph, and

OSO,Ph-p-Me;
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and

4-methoxyphenyl;
15 Rlajs selected from CHy, CH,CH3, CH,CH,CH3, OCH3, OCH,CHj,

OCH,CH,CH;, OCH(CHz),, OCH,CH,CH,CH;, OCH(CH;)CH,CH,
OCH,CH(CHy),, and OC(CHy)s;
R1bis Cy¢ alkyl;
R is selected from Cl, Br, I, Cy.4 alkoxy, and NRIRZ;
20
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| is contacted with the conpound of fornula I
followed by the addition of the first base. 5. A

wpe@ems®2@ccording t o claim1l, wherein: the fPe¢HUSHATE34511

in reaction (a) is a substituted am ne base. 6. A
process according t o claimb5, wherein: the

bstiit i .
e ARSI SRR SR Oy gt
cgéllgb%ylg%%%e{rﬁﬁ!w@bh&m, phen#\, BR@BESF1;according t o

|

, el n:” the substituted am ne base is
t ri enhginattvale. NB R Aipa dfamsmberedriigmynsisong i qarbbn atoms, N,

rein: in reaction (a), the contacting is perforned
3$€811h€3abqné%ence of a first aprotic solvent. 9. A

pr 00?&%&%%%%{?@&“/91 @l,lakm 8, wherein: the first

aprotic solvent Is et r11y acetate. 10. A process
accomtissgletted dloai 1, C], Bih &r@50,; CFad330 gih-p-dfe. fand Lro-pyridyl;
conprises contacting with a first strong acid. 11. A

apd ocess according; to claim10, wherein: the first

ocevs ! ook o
AT R aTR o R e o Ko o B (S
1 . { | ai i A

e b s P L RGeS GTOlsy, SRALELTELTRs: s

G, CH@HD) 1 .C e ,SOM, GHY, ICHFREHOR, -0, and 0F;cont act i ng

is perforned inthe presence of a second aprotic
solvent.15. A process according to claim1l. 6,

wherein: the second a rotf c solvent is methylene
2e M Boces according to claim 1, wherein:

Z is selected from Cl, Br, and I;
ring D is selected firom 3-chlorophenyl and 4-methoxyphenyl;

R!2 s selected from CH;3, CH,CHj, and CH,CH,CHj;

RV i5 selected from CHj and CH,CHj;

R is selected from CI, Br, I, and NR1R?;

NRIRZ is selected from morpholino, pyrrolidino, and piperidino;
ring A is substituted with 0-1 R%; and

R4 is selected from H and F.

3. A process according to claim 2, wherein:
Z 1s Cl;
ring D is 4-methoxyphenyl;
R!ais CHj;
RIb is CHy;
R is morpholino; and

ring A is unsubstituted.
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16. A process for preparing a conmpound of fornmula
I1l'b: conmprising: (c) contacting the conpound of
wo eoorbe2ddl a Wit h 2- hydroxy-pyridJdne in the prEGEOSEI®3I4511
a catalyst, a bidentate-diamne ligand, and a third
aprotic solvent to forma conmpound of fornula |ib,;
4. %?fo%éé@:acﬁélﬂgx [2d Saisgh esh&dint riaMRBBAYA), the compound of formula
2- ruorophenylg, 3-chl orophenyl, and 4-nmnethoxyphenyl ;
I i§ epngasteadow gl theroommpound of fBrmulp I fodlopeRdydhg addition of the first
baOSOZPh- P-Me; R ais selected from CH3 C H2CH3,
EH2CH2CH3, OCH3, OCH2C H3, OCH2CH2CH3, OCH(CH3) 2, OCH
2CH2CH2CH3, OCH( CH3) CH2CH3, OCH2CH( CH3) 2, and OC(CH3) 3
; R'>1is Cl-6 alkyl; ring Ais substituted with 0-1 R4
5. A pisgesRacierding] tecileian im}%@rm: the GoyibaseaoHzesison (a) is a

su%ﬁg%%_%%@'ba (CH 32, F, d, Br, |, CH3, CHCH3,
, CH(CH3)2 , CH2CH2CH2CH3 CH2CH(CH3) 2 ,
CH(CH3) CH2CH3 , CH(CH3) 3, -CN, and CF3 . 17. A process

for preparing a caonmpound of forrmula H c;conprjsin
6. dprogetasearing Gordasd apBheiaitefths sibstifued-@mape pase 1 selected
. - Py rd-di ' st and a
o o o et B R T g o7 For m &
N-hietiiylfiedphobimd. act i ng a conmpound of fornula | with a
conpound of formula lib in the presence of a second
base to forma conmpound of formula | Hc;

7. A process according to claim 6, wherein: the substituted amine base is

triethylamine.

8. A process according to claim 1, wherein: in reaction (a), the contacting is

performed in the presence of a first aprotic solvent.

9. A process according to claim 8, wherein: the first aprotic solvent is ethyl acetate.

10. A process according to claim 1, wherein: reaction (a) further comprises

contacting with a first strong acid.

11. A process according to claim 10, wherein: the first acid is HCL

12. A process according to claim 1, wherein: the R1b-metal reagent is a Grignard

reagent.

13. A process according to claim 12, wherein: the Grignard reagent is CH3;MgCL

14. A process according to claim 1, wherein: in reaction (b), the contacting is

performed in the presence of a second aprotic solvent.
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| wherein: Zis selected fromd, Br, |, OSQ2CF3,
cS2Me Os@2Ph, and OS2Ph-P-Me; ring D is selected
wo e@aopdeenyl , 2-fl uorophenyl, 3-chl orophenyl, BeMUS2005/034511
4- met hoxyphenyl; Ria is selected from NH2, NH(Cl-4
al kyl), N(C 1-4 alkyl)2, CH 3 CHZCH3 CH2CH2CH3, OCH3,

15! 6E8s 2 LXIAREERCHIm DGR, Heldee vent is
( )CH2CH3 G:HZCH(CHS)Z and G:( )3; Ris
metlgllenstadébridecom A, Br, |, Cl1-6 al koxy, and NRLIR2 ; Rl

and R2 are |ndependently selected from(C] . alkyl,

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
16Pl2ke[ﬁ)él:ess %@1&&?&}@&%&@(&&@8&1%&1&]& INRIR2 is a 3-8
ered ring consisting of: carbon atons, N, and 0-1

3’_ rlngAls substltutedth01R4 Bis
Br, ]

ri ng Dis selected fr d chl or ophenyl
IIb

comprising:

(c) contacting the compound of formula Illa with 2-hydroxy-pyriciine in the
presence of a catalyst, a bidentate-Adiamine ligand, and a third aprotic solvent to form a
compound of formula ITb; wherein:

ring D is selected from phexiyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

B is selected from F, Cl, Br, I, OSO,CFj3, and OSO,Ph-p-Me;

R1ais selected from CHy, CH,CHj3, CH,CH,CH;3, OCH3, OCH,CHj,
OCH,CH,CH;, OCH(CH3),, OCH,CH,CH,CH;, OCH(CH;3)CH,;CHj3,
OCH,CH(CHs),, and OC(CHy)s;

R1bis Cy¢ alkyl;

ring A is substituted with 0-1 R4; and

R4 is selected from H, OH, OCH;3, OCH,CH3, OCH,CH,CH;, G CH(CHs),,
F, Cl, Br, I, CH;, CH,CHj3, CH,CH,CHj3;, CH(CHj3),, CH,CH,CH,CHj
CH,CH(CHj3),, CH(CH3)CH,CHj3 , CH(CH3)s3, -CN, and CF;.

17. A process for preparing a compound of formula Illc:
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R ais selected from CH3, CH2CH3, CH2CH2CH3, OCH3,
OCH2CH 3, OCH2CH2CH3, OCH(CH3)2, OCH2CH2CH2CH3,

W@BHEOHICH2CH3, OCH2CH( CH3) 2, and OC(CH3) 3; RPEEUS2005/034511

selected fromd, Br, I, Cl-6 and NRIR2; NRLIR2 is

sel ected from norpholino, pyrrolidine, and piperidino;
Bisl; ring Aisubstituted with 0-1 R4 ; and R4 is
sel ected from H dhd F. 19. A process according to
claim 18, wherdin: w_ring D is selected from
3-chl orophenyl and |@- Rl ais selected
from CH3 and OCH2Chkg; 3

nor pholino; Bis I;
process according to
(e), the conpound S with the
conpound of formnula , bg d by the adgition of
the second base. 21.>A& process accordi

wherein: the second base in reactio (e) Is a

ituted. 20. A
n reaction

0®nb@$nguted anine base 22. A process according to

cl ai @) é’&hﬁd? g}ﬁf c01 STdS&%}rMI Ry @b %s(fi%ﬁjﬁﬁdme in the

sel e r| e am ne, I I SOprop

pF8Ee of DBMNalyPBkAd @fdﬂrth aprotic solvent to form a compound of formula ITb;

e e

(e) contacting a compound of formula I with a compound of formula IIb in the

presence of a second base to form a compound of formula ITic;

wherein:

Z is selected from CI, Br, I, 0SO,CF3, OSO;Me, OSO,Ph, anad

OSO,Ph-p-Me;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophen¥1, and

4-methoxyphenyl;

Rla is selected from NH,, NH(Cy.4 alkyl), N(C;.4 alkyl),, CHj3, CH,CHa,

CH,CH,CH;, OCH;, OCH,CH;, OCH,CH,CH;, OCH(CHj),, OCEL,CH,CH,CHj,
OCH(CH;)CH,CH;, OCH,CH(CHj),, and OC(CH3)s3;

R is selected from Cl, Br, I, Cy.g alkoxy, and NRIRZ;
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waleiosopoopyl et hyl ami ne .

N- net hyl nor phol i ne. 23. A process according to claim

22, wherein: the substituted am ne base- is

24. A process accor di Pgr/us2005/034511
claim17, wherein: in reaction (e), the contacting is
performed in the presence of a fifth aprotic sol vent.

e . . | e
1Bh@R8Sr: ﬁﬁ%@ﬁ%ﬁ%ﬁ%&@ﬁ%ﬁﬂa e%t%l'? ANBT 8lcpréfig

fifth aprotic so [ an€.” 26. A process

RISl BE1d RSB AyBlohxyIWIRNGI, Bad baagt;i on (e) further
(0]

npri1ses contacting wth a second strong acid. 27. A
pr oc elésnatteb, NRRtipa §H&inampeced wingreehsistingnel: sedondatoms, N,
\%ﬁgg (]!)St TEA. 28. A process according to claim17,
Aheret A°M¥action (d) the catalyst is a . Cu(l) salt or

a Pdgih%% g@{lgsﬁugtgdwﬁhmpge’ss according to cl ai m 28,
wherel h: the catalyst is selected from Cul, Cud,

CuBr B iapded@eiOFbm BEL, Br, pr 08€s6Facod QfiChFhtzoMs; aidn 29,
wherein: the catalyst is Cul.31. A process accordin

Lo cRAiimeloeiedibem él. ©Hi GCHedRE Hafilg aPC HoeELL Sl OF EILCH, ),
F i!g{r%:ralﬁl; p%ﬁ:s &gﬁgtpéﬁsﬁ@%g&% %ﬁ@%&g@%ﬁ%ﬁ&es S
BRIt T s e ing 2 compound

of formula IV: conprising: (f) contacting the conpound
of formula Illc with a formam de in the presence of a
18 hiaritodiss acdoedifig tanelaine dbhypchenelnof formul a 1V; wherei n:

Z is selected from Cl, Br, and I;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

Rlais selected from CH;, CH,CH3, CH,CH,CHj3, OCH3, OCH,CHi,
OCH,CH,CHj;, OCH(CHj3),, OCH,CH,CH,CHj;, OCH(CH3)CH,CHz,
OCH,CH(CH3),, and OC(CHjs)s;

R is selected from Cl, Br, I, Cj.s and NRIRZ;

NRIRZ2 is selected from morpholino, pyrrolidino, and piperidino;

B is L

ring A is substituted with 0-1 R4; and

R4 s selected from H and F.

19. A process according to claim 18, wherein:
ZisCl;
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
R12 s selected from CH; and OCH,CHjs;
R is selected from Cl and morpholino;
BisI; and

ring A is unsubstituted.
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the formam de is HC(O NHR5; the third base is an
al koxide; ring Dis selected from phenyl,

wQ2dobmdvephenyl , 3-chl orophenyl, and 4- el hoxypdiEnyiops/034511

Rla is selected from OCH3, OCH2CH3, OCH2CH2CH3 OCH(CH
, OCH2CH2CH2CH3, OCH( CH3) CH2CH3, OCH2CH(CH2C2
2@”5& 21%&&5@%& ding 'tcpﬁat?h i3, Whibshi tu%e%gtlcy}& (feb‘ tRe dor g%mn@of

X0- pyrl I's selected from

f@@hﬂ.ﬂ—e comb@mrhms: c@apiad &)formia [1g] follwgd by thergeddition of

CH2CH2CH3, CH(CH3) 2, CH2CH2CH2CH3, CH2CH(CH3) 2,
ﬂtﬁ#@%ﬁ%%w CH(CH3)3, -CN, and CF3 : and R5 |(s )
selected fromH, CH3, and CH2CH3 . 34. A process for
preparing a conpound of fornula Hl b:conprising: (9)
2¢ ot protésa geeprdivgtodlan &7, Wiarein! dhq serongd base amrqapuorz (e)isa
@ﬁ@f rea%pnt to forma conpound of formula | Hc;

A Dis selected from phenyl
2- quorophenyI 3- chlorophenyl and 4- nmet hoxyphenyl ;
2RI a is selected from CH3,

ss @rypding trpla u@“@@p@g i t@i@gﬂ]@%@p‘ge base’ is selected
fr%{_:l( %&%%iis%ﬁxﬁ%ﬁc, daﬂéjo, %I@'ﬁﬁ@, and

N-methylmorpholine.

23. A process according to claim 22, wherein: the substituted amine base is

diisopropylethylamine.

24. A process according to claim 17, wherein: in reaction (e), the contacting is

performed in the presence of a fifth aprotic solvent.

25. A process according to claim 24, wherein: the fifth aprotic solvent is

dichloroethane.

26. A process according to claim 17, wherein: reaction (e) further comprzses

contacting with a second strong acid.

27. A process according to claim 26, wherein: the second acid is TFA.

28. A process according to claim 17, wherein reaction (d) the catalyst is a. Cu(l) salt

or a Pd(I) salt.

29. A process according to claim 28, wherein: the catalyst is selected frozm Cul,

CuCl, CuBr, and CuOTf.

.30. A process according to claim 29, wherein: the catalyst is Cul.
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Ribis Cl-6 alkyl; ring Ais substituted with 0-1 R4;

R4 is selected fromH OH OCH3, OCH2CH3 5 OCH2CH2CHS,
w2, F, A, Br, |, CH3, CH2CH3, CH2CH2QO31/US2005/034511

CH(CH3) 2 CH2CH2CH2CH3, CH2CH(CH3) 2, CH( CH3) CH2CH3,

CH(CH3)3, -CN, and CF3 .

31. A process according to claim 17, wherein: in reaction (d), the fourth aprotic

solvent is selected from DMSO, toluene, N-methylpyrrolidinone, DMAC, and DMF.

32. A process according to claim 31, wherein: the fourth aprotic solvent is DMF.

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

0]
s 0]
Rla R\
9 Hy
N
~N I 0 N\N N o
chasiliclhas

v

comprising:
(f) contacting the compound of formula ITlc with a formamide in the presence

of a third base to form a compound of formula IV; wherein:

the formamide is HC(O)NHRS3;

the third base is an alkoxide;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

Rla s selected from OCH;, OCH,CH3, OCH,CH,CHj3, OCH(CH3z)2,
OCH,CH,CH,CHj3, OCH(CH3)CH,CH3, OCH,CH(CHj3),, and OC(CHj)32

ring A is substituted with 0-1 R%;

B is 2-oxo-pyridyl;

R4 is selected from H, OH, OCH;3, OCH,CH3, OCH,CH,CHj, OCH(CHs),,
F, Cl, Br, I, CH3, CH,CHj3, CH,CH,CHj;, CH(CHj3),, CH,CH,CH;CHj,
CH,CH(CHj3),, CH(CH;3)CH,CHj3, CH(CHy)s, -CN, and CF3; and

RS is selected from H, CHj, and CH,CHj.

34. A process for preparing a compound of formula ITIb:
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comprising:
(g) contacting a compound of formula ITI with an R1b.metal reagent to form a

compound of formula Illc;

wherein:
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R!a ig selected from CH,, CH,CH;, CH,CH,CHj3, OCHj3, OCH,CHj,
10  OCH,CH,CHs, OCH(CH3),, OCH,CH,CH,CH;, OCH(CH3)CH,CHs,
OCH,CH(CH3),, and OC(CHj)s;
RIbis C ¢ alkyl;
ring A is substituted with 0-1 R%;
R4 is selected from H, OH, OCH,, OCH,CHj, OCH,CH,CHs, OCH(CH3),,
15 F,Cl, Br, I, CHs, CH,CHs, CH,CH,CHs, CH(CH3),, CHyCH,CH,CH;,
CH,CH(CHs),, CH(CH;)CH,CHj, CH(CHz)s, -CN, and CFs.
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