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atom  except that ether forma

C atP'i“ﬁ Jeludsdhe gic ﬁorrﬁﬁaat@e éF @ngﬁhaé%?ﬂ@@h adigfeRtRyfpzigene ring.

Thisadefiffiorh BiRb irftlRies Ry fdniatie And Besdibed la?%le&ﬁhér@ atortzf@ atorrgs
se rin rou acen

havgﬁ%%fbrﬁg‘af:%%wt%&eatgwar 386 Eleétta@éﬁ% MayPeReEe awwgp%ﬁ@n on the

arorhditie rivg eikbél thdydmbp nitBcA68Red hiothe Eﬂjabé\ﬁ@ aﬂorrrgqh@ttare @hared by
theA e core nolecule at either

e erint Bpiscney gt Antie FaBoERQr § BREHREFLegaTg N
conttatmngnr@s nrﬁ;u&ieqm:aa pyfighido) @oraginBParet pyridhad. i s not

RYBRTR Ao faedrindarenpridiuAtechisl Bitye Af Rahasass Sarabi € atom
exceiit tret vedn RO ah &% Gogritteniarn 4 Heg,icadio bR amd R 3re ARGhad B2
adja\éeegtst?étoms that are shared with the Ar ring so that the R'/R? ring is fused to the Ar
ring through 2 adjacent C atoms that are shared between the R'/R? ring and the Ar ring.

R*is attached to the indolyl moiety of the core molecule at either the 5 or 6 atom

of the indole moiety.

R® is attached to the core molecule at the 5 or 6 atom on the indole moiety that is
not occupied by the R* group. That is, when R* is attached to the 5 atom of the indoyl

moiety, then R® is attached to the 6 atom of the indolyl moiety, and visa versa.

7



7 WD 2004/ 043950 PCT/ US2003/ 036003 The term

"optionally substituted" neans that, unless indicated
Wo@renwiose, the noiety so nodified nay have frpOT/OR®03/a36003

up to at |east two of the substituents indicated.

Each substituent may replace any H atom on the noiety

SO Time ge{arfn' ‘ngrlmw @nl@stTalﬁe@”hﬁeabrlfs&nditamGHdeiicléted leereiat te

.pOSSi . and chem ca tabl e, For, ex e -
moigly Shmestiey map ARl edn Bolig s LB i Sistivents dedicated.
Eacﬁ%ub%@@ub&yirémﬁﬁ Snye etdpe ol e hoiety sl modifted 45 BhGES the

ubsti. tuent'

t hr ough each . het er qat.o Anot her exanpl
replagerPTY. Retheruraly PosRIdE 268 herBia LSRR oA F*BmPlsna clipalcaly
unsﬁ?le&ioh@b}én@ WoUK HeSorleomsind eéiéh bﬂ‘tﬁo @Usf/t\gmlérﬂé ﬁﬂe bdhded@Na single

0 n aj kene to for en et ney. en there are two
C Qi BuBh SapL U iRprE AdeBRlPm CARTha AT B cheghically
unsblesRmpolAeRendart dns wheré BR alkoREgrobi s borideand tshsaRirated
e S SRS skt b S 9 a5 Sy
moiéty @ach4lbstiydnt isdHbseh fHdepéidainky bf thewéer kubgiaien®and so that,

at e havi ng from about 1

oo aiotie 3o thie ca b6 PeRsiin TBTESH: o,
I eSpeaémmee| ¥ -CHEIRN” GRdYPs-Chakyndad a -Gyt ahedr IMebeer

t thyl , ethyl, n-propyl I SO |, d.the like.
orarehgd FebiAted EPeBPieyER BTG Fomabat ! B tiqul Beatiot4, oréBout s ¢
atori®) nespeetively. adkahl gratpsinclade butaime Bot lintltealio tietify! Gl aRpropyl,
._ato nhd Ilkncl udes such groups as cycl opropyl,
'SOPEQPé'F%BaItﬁ €. cycl opentyl, cyclohexyl. The term

" ( GheEhal(@slykcycitatiyismeand aefttratad labadsuybitaliRy gap of from 3

o BT Rl ATt PR o e
cyclapentylodyatiely. a doubl e bond, with the proviso that

wh C ., i s daubl e bonded dj ,
ot e o BiePolkebith e i of BradfS Eibit dabanpo gom
aboat Dim abbhie6 &l #emy Wwhegrimapeast tad hdjabad G atotmsén thesdtikenlyl group

h I | h i ngl d, .
o PSOIHEE A o 0L P 5 Bt i
onegdaspntiaiony it Mush tve aingle béhded tabudthér &jadenir aidrer #ha alkenyl
. ' ' | kynyl

oo s TR nSEATel B Rt L, Or 0P

whdieder® @@:abs)alisynyt mpares ineated linear oohnanajuiq‘:chcz&thm @oup having
fronf 34Tk 243 BB, S PR RER, A et CRIorE RS B
grourhare fuihesthl 2 triphy bergh with dieybesbtativhdhe G elorrss triple b?nded to
one stliairt) ok st kol Al R aral ler AdietP LA e atomy
groupeis iatigchied dortheebreat of the moleisuletthiduglab singledhorsk about 6 C

o TR R ROl T8 CIRONE Bnd (@RI AT, AendElfEar o
brarghed katuedtkbsarbsuboupthaeing from atieet f ésabaft 3t aleoutdl gakiost 6 C
o SgBERE oo M) o307 el L . TR o e
point hbaitachmeaines thealkoxynsubstitvenidd ther et dithe Molecpleafdchigroups
ol e 8ot IARBT K moll Ry St ook AbaflpcRy R (8 i

molThe téren “halci\Me206 4h GAS0 SeleGET rIB2CINBY, F3B0DI3

The term “phenoxy” means a phenyl ring attached to an O atom, the O atom being

attached to the rest of the molecule.



When "(0)" is used in a chemcal fornula, it neans =0.
That is, =0 neans an 0 atomthat is double bonded to

WO b@4@43950 S atomto which it is attached. The POr/Is1083/036003
"N Cl1-C3) al kyl ] 2" neans that each of the 2 possible
al kyl groups attached to the N atom are sel ected

I nﬁ#ﬁ&er(dﬁ ni%'u)éecﬂ rrpéfbﬁéaﬁc&tfaﬁ{unesq rﬁéais =t¢1 eYh4Tey, 0emb&es an O

same e diff }4\?1 Phenyl ring or a
atomiibatdy 6@%‘? EO”Q?ddPtﬂ%ﬁ:ﬁé’d Stesomﬁ%w ieBit ip ptieEEdnpl ecul e,

it_is attached by rep IaC|n any H ﬁ\ﬁom on the pihe

i o Nk Graleilapeins nash et ik possing T 4 abaa
attaché’d 1 t8e NestbrCdre sBR cf¥BI ek Rderly flofBie d%hdrRE that they may be the

epl acement is chemcally possible and chenically

sam%pratbp)émay bR diffei@2dns mor phol i nyl, t hi onor phol | nyI

pi peridi nyl or piperazinyl Each iS option

sutéen @mh@ayla@g@@m’tqs@fa/%daﬁgacfﬁ@ﬁ? dsenptali t%x\olew‘e itis

atta&@%$% rsaargyh@ atdiWSMHeOpSh glen hWh thy heRibcpble rsapatively,
Preparative I\k'])
with gpppédfathe rest of ke ml@%%(e@)'ong( % ?Nﬁﬁme'tf gcheggically pgssible

and éhému&éll?‘s?ab?@ 262.2 1 NOH 2 02N N~ H 2.86 307.2 1,2
HZN NH 2.33 277.3 1, 2, 3 NOH9 W
2004/943950 PCT/ US2003/ 036003 Ex.
eparati ve No. Structure &Pog
[M+H] (Eggea%n'r})rph@lm)@\tﬁlonnr

optionally substituted as described above.

LCMS LCMS
n%,gsl\l/g%glrg/ @éeraz@\yl Eachis

Representative compounds of the invention are shown by way of example in
Table |.

Table 1
Ex. LCMS | LCMS | Preparative
No. Structure RT lon Method(s)
(min) | [M+H]" (Ex. No.)
1
N M
@[ X N 2.96 262.2 1
N O
H
2 O.N
N M
©i S N 2.86 307.2 1,2
N° O
H
3 H,N
n M
©: X ﬁ 2.33 277.3 1,2,3
N O
H




&/ NOH 5- CH3 O0ON'N2.85372.31, 2 HH3C I
/I ONO H 6 OCH3 NN2.71 292231 H/ NO H 70
WORMOEBIOHD 306.3 1 0O HONO H 8 O CH3 02N RE™NUR20631036003
337.2 1, 2H NOH 9 H2ZN- CH3 1 \ O N~ N 1.02 337.3
1, 2, 3 H3C. ONO H 10 WO 2004/ 043950 '

Ex. [PCI/US2003/ 036003  EX. LCNS LONSL BRRPar BEMSE parative
Structure RT Ion Method(s) (mn) kVHrH] +9?Ex. Ng@) 10
No. OCH3 | ~ f Simgture T lon Method(s)
(min) | [M+H] (Ex. No.)
4
Cl N l
:@[ X H 3.66 330.2 1,2
Cl N~ 0
H
5
GHy [
0:@"‘\ N 285 | 3723 1,2
1o N™ ~O
N .
6 O-CH,
N l 2.71 292.3 1
AN N
L™
Nige!
H
7
N M
<OI:[ X H 3.05 306.3 1
o N~ 0
H
8 O-CH,
O,N
N l 2.64 337.2 1,2
S N
CLL P
Ne)
H
9 H,N
CH, /
OD[N\ N 1.02 | 837.3 1,2,3
HCeg N~ ~0 |
H

10



NN2 11 30723 HC:(NO H 11 OCH3 pH3 N\ N 2.70
352.2 1 HH3C, | ONO H 12 CNpH3 M N 2.68 347.2
wa200404393C, 0 | N O H 13 H3C, HC -N | N-. N PCD6S2003/036003
374.4 13 3\% NO H14 CNNN2.77 287.3 12 HNO H
15 F OH3 N\ N2.84 340.2 1 HH3COI NO H11 WO
Ex. [2004/ 043950 PCI7US20037036003. . LEms [OGM8vE VBDreparative
[ Preparativ No. Structure RT | Met hod( s '
No. [ MeH + (Ex. gﬁ.“ft“r&e F NN 2. 03 283 2]1 lop omtngd(s)
(min) | [M+H]" (Ex. No.)
10 O-CH,
H,N
N ’ 2.11 307.2 3
R N
LN
N O
H
11 O-CH,
CH, ;
0 N 2.70 352.2 1
R N
3770 N 7O
H
12 CN
GHs ;
O N 2.68 347.2 12
el
H3C\O N° "0
H
13
H,C, l
N N Nar N 206 | 374.4 13
H,C H
N” 0
H
14 CN
N [ 2.77 287.3 12
x N
L L H
N~ O
H
15 F
CH ; .
O:@iN\ H 2.84 340.2
HSC\O N- O
H

1"



H17 0 OH N 2.56 306.3 22 i ~X2NC( H NO H18 0
N1NONOZ245 405.318 OH~O NOH 19 CN 02N C
woORgo/oM920 81 332.2 12, 2 HNO H 20 CN HZN PQI/HSDIBE36003.

302.3 12, 2, 3 N OH 12 WO 2004/ 043950
PCT/ US2003/ 036003 . Ex. LCM5 LCMS Preparative No.

Ex. ptructure RT ron Merhod(s) (mm gt N I-—-2%
O HNNZ2.30 432.321 { NHj L NG | UGBS, | fréparative
No. Structure RT lon Method(s)
(min) | [M+H]J" (Ex. No.)
16 F
[
@[N\ N 2.92 280.2 1
H
N 0O
H .
17 0O
OH
N | 2.56 306.3 22
L
H
N O
H
18 0
! NN
N 245 405.3 18
SIS
N O
H
19 CN
O,N
|
@N\ N 2.81 332.2 12, 2
H
N "0
H
20 CN
H,N
|
@[N\ N 2.88 302.3 12,2, 3
H
N "0
H

12



02N N/ 2.58 351.3 22 H{ \ \ NO H23 0 OH H2N/
2.65 320.3 22, 3 HN N NOH 24004 CH3/ 2.76

wa®4843220 O N: CCN H3C.

NO 254 392.0 12, 2 HH3C, ONO H 13 W

H ONO H25 CN O02AET/0SB0M36003.

2004/ 043950 PCT/ US2003/ 036003 Ex. LCMB LCMVS
Ex. Preparative No. Structure RT Ioncws NodC#s ((mPréparative
MtH] Ex. . 26 OHN CH3|\ 2.48,.492.12 21 O
No. E\I: C—l:“N N( H3C, g?rt?cture I~j(T lon Iﬁethod(s)
(min) | [M+H]" (Ex. No.)
21 0.
N\__>
N 230 | 432.3 21
N
Crrt ¢
N O
H
22 0
OH
O,N
\ | 258 | 351.3 22
X N
L CH
N O
H
23 0
OH
H,N
N / 2.65 320.3 22,3
L L H
H
N° "0
H
24 0]
OH
G, [ 2.76 | 366.3 22
ore
H
H3C\O N O
H
25 CN
O.,N
CH, : ;
O:@[N\ ” 2.54 392.0 12, 2
Hac\O N~ O
H

13




WQ200TB3950 N CH3 |

0):::(NHOO_ 27 CN HZN CH3 0 NN 2.31 362.2 12, 2,
3 H3C, 0)1:: NO H28 CN N1 3.45 337.3 12 NOHH

\ / 2.38 450.2 21 O N N N P3CUB1003/636003

H36 CH3 O: NOH 30 CN 02N N N 2.96 382.3 12, 2
HNO H 14 WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCMs

Ex. |LCVS Preparative No. Structure fgmson NWMBO(Bhepbfdtive
[MFH + (Ex. No.) 31 0 OH 02N|2.69 401.2 22| WO H H
No. 32 O CH3 O ¥mctareg 321.3 1 RT fon Method(s)
(min) | [M+H] (Ex. No.)
26 O
N
GHs ] % 248 | 492.2 21
oL
H
27 CN
H,N
¢Hy i ;
o N~y 231 | 3622 12,2, 3
H,C H
30 N" 0
H
28 CN
345 | 337.3 12
29
238 | 450.2 21
30 CN
O,N
296 | 3823 12, 2

14




C\'NH aNO H33 OCH3 O CH3 2.67 340.3 1 F NH
NO H34 0 \/ N\ NH-~ 2.44 404.3 18 \ HNO H

woL@3/0e98H H2N N 2. 88 370.3 12, 22,2, 3 \ \ PCHUB20G3/036003
H 15 WO 2004/ 043950 PCT/ US2003/ 036003, Ex. LCWVS LCMS

Preparative No. Structure RT lon Method(s) (mn)

Ex. |[MFH[1~ (Ex. No.) 36 F CH3 2 cm:msoimcmns. b Praparative
No. |12 MBC HA Q37T F 02N NNt 6L 38R O Zmethod(s)
(min) | [M+H]* (Ex. No.)
31 8
OH
O,N
2.69 401.2 22
N
A N
N
N0
H
32 O-CH,
Q
N l CH, 2.70 321.3 1
AN N
COH
N~ 0
H
33 O-CH,
Q
F Ny, f N CH, 2.67 | 340.3 1
T
N~ 0
H
34 O‘?
| N
N —> 2.44 404.3 18
X N
I Ly
N~ "0 H
H
35 o)
OH
H,N
2.88 370.3 12,22,2, 3
N
AN N
H
N0
H

15




HNO H38 0O4 GN-'" CH3 2.25 411.1 22 O N 7N
HBCOH ONO H39 F HZN CH3 0 NN 2.02 355.2 1,
wW@2003/043983C, H O N O H 40 F HZN N N 2. 22 295PQr/152083/036003.

3 CHNO H 16 W 2004/ 043950 --PCT/ US2003/036003'
No. Structure RT |on

- Ex. LCMS LCMS Preparative
Ex. Method(s) (mn) [MH® (Ex. No.) LocMS 0 ©dmsSUNpréfatalive
1.94 381.222,2,3 O NN I—BC,OQ NIOH Hj 42 CN
No. » 93 315 3 1>t e N T ion Method(s)
(min) | [M+H]* (Ex. No.)
36 F
O,N
GHs ;
OI:EN\ H 2.68 385.1 1,2
H3C\O N° "0
H
37 F
O,N
|
©iN\ N 2.61 325.0 2
H
N~ O
H
38 0]
OH
CH O,N
33 N | 225 | 4114 22
U
H?’C\O N° O
H
39 F
HN
¢H, ’ i
Oj@[N\ H 2.02 355.2 1,2, 3
HSC\O N~ O
H
40 F
H,N
|
E:[N\ N 2.22 295.2 1,2, 3
N™ "0
H

16



l H O HBCNOH 43 CN 02N H3C N1 N 2.89 360.3 12,

2H HCNOH 441 -"7"-CN NXH 2.79 287.3 12 NOH
W@300@3H33950CN 0 NJ H 2.68 347.2 12 H3C, ) az: ~POrMNsS@obi036003 -

46 CN H2N H3C N N 2.98 330.3 12, 2, 3 HHIC NO H

Ex.L7| VWO 20047 043950 PCT/ US2003/ U36Q0BcyisX | LEMB [ Pleparative
Preparative No. Structure RT lon Method(s) (mn
No| MrH ' (Ex. NoSfructrecN H2N N N|3. BT 351, lom 2| Method(s)
HIN O H 48 CO Q N N 2.26 405. 2 4?mi'b| [M+H]+ (EX. NO.)
41 0
OH
y H,N
GH, [ 104 | 3812 | 22,23
o) N
L
H:C.q N~ 0
H
42 CN
|
HBCQN\ N 293 | 3153 12
H
H,C N0
H
43 CN
O,N
H,C N { 2.89 | 360.3 12, 2
AN N
UL
H,C N0
H
44
| CN
@N\ N 279 | 287.3 12
N" 0
H
45
CH CN
o N
ji): SN 268 | 347.2 12
HC g N0
H
46 CN
H,N
1
HSC)@N\ N 2.98 | 330.3 12,2,3
H
H,C N}
H

17




ONO H 49

50 CN

(
WOoRB4AB9208. 3 1
2.83 343.1 1,2

O ON N\
I\ / NNH221

N

~ NN 2. 11 430.2 499 HNO H

430.3 50 NO(N H O51 FN

N
NH?2
FI NOH 52 N - |
F NOH 18 WO 2004/ 043950

\ / F | p¢UB2003/036003

PCT/US2003/ 036003 Ex.—LCNVB™ Lu

Ex. p T by :
Structure RT lon Method(s) (mn) ﬂ@?— Tﬂ%@ I\%}éfarqbtg’e
No. loF cNJ \ / SfrMcturg3 423.3 49 |H BTN O len 54 Methbd(s)
02N (min) | [M#H]* | (Ex. No.)
47 CN
H,N
N I 3.27 3514 12,2,3
X N
:
N "0
H
48
2.26 405.2 49
49
2.1 430.2 49
50
g\@ I(Q 2.21 430.3 50
51
j@ I : 3.13 298.3 1
|
FDiN\ N 283 | 343.1 1,2
F N "0
H

18




2.71 379.2 22 NNHICf ) H H3CHO55 OCH H2N
2.79 348.4 22, 2, 3 HBCNNH H3CHNOB56 OCH3 O
WORMZMEHB 2. 11 392.2 56 N Ha NO H 57 CH3 PCI/US0BIB036003
N NH2N- CHs 1.73 433.156 | \ / { ~NH NO H19
WO—20041-043950—PETHUS20031 036003~z T EENS .
Ex. Preparative No. Structure RT Ighc%t ﬁ([)LSSSE (r‘r@ﬁ arative
No. |[M+H + (Ex. $dougturs8 0 O/ / |NRT lon Method(s)
(min) | [M#H]* | (Ex. No.)
53 [O] F
) :
(’ N 233 | 4233 49
X N
joe%
o) N7 0
H
54 o)
OH
o,N
| 2.71 379.2 22
PSS
H
H.C N0
3 H
55 o)
OH
H,N
H,C Ne IN 279 | 3484 22,2,3
L
H,C N
H
56 O-CH
O /—/ ?
N\
HN CH,
[ 2.11 302.2 56
N\ N
L
N0
H
57 CH,
¢ o,
N
o)
N\
H,N CH, 1.73 | 433.1 56
|
Crre
H
N" 0
H

19



H2N - H 1.67 433.1 56 | \ / 0OINO NHH59 ON H2N N
1.70 447.2 56 N OH ~NOH 60 O0OCH3 O/ H H2N
WO 200404503 378.2 56 \ N\ HN O H 61 0 N H PCNUS200836003
1.71 439.1 56 | Q\IO M N HH20 WO 2004/ 043950
PCTUS20663/ 036603 —Ex—LEM5—+Eh i T\ﬁbﬁ -
Ex. Structure RT lon Method(s) (mi 1)i H@EE”’;E% lje)oaraéﬂre
No. OH H2N "OStudturé03.2 56 N | 7RTH O Noh2 a\ Méthbd(s)
(min) | [M+HT (Ex. No.)
58 e}
(o
0] /——/
N
H,N 1.67 433.1 56
1
U
H
N”~0
H
59 0]
N
H,N (i\/
N | o 1.70 | 447.2 56
X N
LT
N~ O
H
60 O-CH,
(@] /—/
N
H
H,N
! 2.03 378.2 56
U™
H
N "0
H
61
7 N\
—N
0O
N\
H,N CH;, 1.71 | 439.1 56
l
H
N° 7O
H

20



63 0 _ N~ N, CH3 H2N CH3 1.23
0 ~~ ~J H2N 2.03 390.3 56
WO-200402845CH3 CH3 1.74 419.1 56

HZN M\ -1 -CH 1.22 403.0 56 N:

| Ny~ NNN)

N OH

PGHUB2003/036003

a
H \NONO H 21 WO

AN

Ex. 0047043950 PCT/US2003/036003 EemsC ST -
Preparative No. Structure RT lon IK}Iet h(?'d;s; ml}’rne)oaratlve
No. [M+H} (Ex. Skusturgé7 0 “-~ N-+N RIH2N| lon Method(s)
(min) | [M+H]" (Ex. No.)
62 0
N
H
H,N
v M s7° 224 | 503.2 56
63
1.23 4171 56
64 0] 7\
N O
N/
H,N
| 2.03 390.3 56
N
L LM
N° O
H
65 0 /\
N N—
HN H (' cH,
2 CH,
| 1.74 | 419.1 56
N
L
N "0
H
66 0O /\
N  N-CH,
H,N
| 1.22 403.0 56
N
LM
N "0
H
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wae®49490 M Ha NO H ~-~
516.0 56

AL \ WY alillaVaVaW, WANa

H3C ) 1.58 488.2 56 H3C MOH H ~ -~
1.50 502.1 56 27NNO HNO H69 0 ~~

70 0 H2N -

L)

68 0 1 6
HN 2 17
O.. NedT1/622003/036003

~NNO HNO H71 0 H2N N 1.78 466.0 56

7 C~NNH O 22" W5o2064/ 043950 . :
Ex. ... PCT/ US2003/ 036003 Ex. LOMS TENE prkGUP,y i (rgparative
No. Structure RT lon Method(s)
(min) | [M+H]* | (Ex.No.)
67 o, ™\
N N
_/ ->
H,N
2 /——N
! HC™ ) 158 | 488.2 56
(LT
N0
H
68 O 7\
N N
_/ ‘>
H,N N
N | Q 1.50 502.1 56
CCCH °
H
N0
H
69 0] 7\ =N
N N
W,
H,N
N | 217 | 466.9 56
LT
N" 0
H
70 @) /\
N N
HN N
v (—_) 162 | 516.0 56
LT °
H
N0
H
N N
NI A/
H,N
N | 1.78 | 466.0 56
A N
Crr
NT O
H
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No. Structure RT lon Method(s) (mn) [MH "* (Ex. No.)
\ NHa NO H

72 0 N JIJNCN H2N 1 6 1.73 466.3 56
W@ 20604/0¥B50 H2N N 1.58 500.2 56 N O H H 74 0.BCT/NS200:036003
02582H2N216(major 56 Hion)

Ll N LIDON] I\

CNNO H 75

1 l N R

Ll 70

Ex. |1 N NOT H Lot bO L 54 et 3 EGus” "Loiis™ Preafitivé
No. Structure RT lon Method(s)
(min) | [M+H* | (Ex. No.)
72 o —
H,N
] 1.73 | 466.3 56
N
UL
NS0
H
73 O /™
N N
__/
H,N N
] ) 158 | 500.2 56
N
L
NI
H
74 o) /\ 0]
N N
H,N /O 258.2
o = 216 | (major 56
Cr”
N0
H
75 0. n
N
H,N \
] 7\ 168 | 4141 56
N
AN N N
X y
NS0
H
76 /N
N N"N—on
H,N S
HO 154 | 451.2 56
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WORWAOEPS) (mi n) [ M-H + (Ex. No.)

\ NHa NO H 23 WO 2004/ 043950 PCT/ US2003/ 036003
No. Structure RT |lon

Ex. LCVMS LCMS Preparative

77 0 ~-~ H. PCINBS208i2086003

- H3C0 1.87 405.1 56 aNNHO H78 0O N H2N O 2.28
e HI8 T 56 T N HHIC N0 H-79 0 Heit THEN AT N2 6
Ex.
X 63256 NH NOH 800 H N FEM® rqrﬁ‘ﬂgfaaﬁe@gﬁ“’e
No. \' NN H O $frsturei3C RT lon Method(s)
(min) | [M+H] (Ex. No.)
77 o) /\
N NH
H2N H3C'§o
i 1.87 | 405.1 56
N
A N
o
NSO
H
78 o)
N
H,N
N | 0 2.28 418.1 56
soq i
N0
H
79 O
N
H,N
o NH 265 | 463.2 56
X N
LU
N (o]
H
80 o n
N
H,N %
N f 1.31 460.2 56
CLLY
Lot (D
H,C
81 0
-0
HN
| 1.57 457.2 56
N
AN N
X
NS0
H
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81 O NaNC~

2004/ 043950
WEe@pAat¥se ve

[ MrH 4 ( Ex.

HZN 1.57 457.2 56 N HNO H 24 W

1.

_. PCT/US2003/ 036003 Ex.
No. Structure RT |on Method(s) (P€TYS2003/036003

LCVS LCVB

No.) 82 ONN H2N 1.66 425.1 56 N HNO

H-83-6-H-+N—HN-—1 664252 N N Qb 1840~ HEN
EX | 'N1.63 425.0 56 NHNO H s LR, | HCNS [ Propardtive
No. [445.2 56 N StraétQre RT lon Method(s)
(min) | [M+H]' | (Ex. No.)
82 0
N N
H /N
HN _
1 1.66 | 425.1 56
N
X N
L™
N0
H
83 0
N 7\
H,N _
1 1.66 | 4252 56
84
1.63 | 425.0 56
85
171 | 4452 56
86
175 | 431.1 56
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H~1 86 OHN H2N 1.75 431.1 56 \ N\ HNO H 25
WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCM5 LCMS
woe@pasaso ve No. Structure RT lon Method(s) (PENPS2003/036003

[MtH ' (Ex. No.) 87 0 CH3 H H2N'1ré 1.68 431.1 56
(+=N-HNO H88 0 N HN HN N HOC 1 58 405 1 56
EX. NCCNOH H 89 0N HS HN | L&§MS)| 1£MBg Preparatjve
No. i N OH 90 $riibture RT lon Method(s)
(min) | [M+H] (Ex. No.)
87 0 CH,
N
H/_b
H,N
| 1.68 | 431.1 56
N
L CH
N0
H
88 0
N )
H N
HN H,C  CH,
. | 1.58 | 405.1 56
N
LW
N0
H
89 0
N
H,N cH,
v 230 | 408.1 56
90
165 | 417.1 56
M
1.99 | 4452 56
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H2ZN 1 1.65 417.1 56 N aNOHH 91 ON 1) H H2N -
NO 1.99 445.2 56 \ N\ NH N OH 26 W 2004/ 043950

WOEDANERSD3/ 036003 Ex. LCVS LCMS Preparati ve PCIDS2003/036003

Structure RT lon Method(s) (mn) [MHH' (Ex. No.) 92
N—r—HH2NN—T+6—1+64428-156 EN-H- =N O H—93
EX- OH HoN 2.92 396.1 56 \ N N ﬂ"B‘"ﬁH “Ryeppistive
No. Structure RT lon Method(s)
(min) | [M+H]" (Ex. No.)
92 o)
N )
N
H,N [ )
| N 164 | 428.1 56
N
B N
OO
N0
H
93 :
O
N
H
HZNI 2.92 396.1 56
O
H
N0
H
94 CH,
(‘N
)
O
N; 2.30 | 494.1 56
H
H,N
|
OO
H
Nige)
H
95 CH,
CH,
N—
o)
ﬁ 2.38 4687.1 56
H,N
|
CrCH
H
N~ 0
H
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ON2.30 494.1 56 HH2ZNAIN7NNO H9 CH3 N H3

ON2.38 467.1 56 HHN NN HNO H27 W
wWQO®40893050 PCT/ US2003/ 036003 Ex. LCMS LCMS PCT/US2003/036003

Preparative No. Structure RT lon Method(s) (mn)

i T U { . Na—\) oA - NI L\ O Nl 11 21 A2 1_LC o (el NI}
LIVIIIIJ’ \I_/\ T\KJT7 JU TYT 1 \ U] TN L], . J U W TN
Ex. '\ NH NO H97 0 H N N bW 4&?“’?561”?@?@"3
No. |[ON N O Structure RT lon Method(s)
(min) | [M+H]* (Ex. No.)
96 A NH
o)
¥
HA 2.71 435.1 56
97
1.87 | 431.1 56
98 0.
N
H,N
| 1.80 | 459.2 56
N
AN N N
CLLE Chen
N" 0
99 0
N ]
H,N \
| NQ 1.83 | 457.1 56
N
X N
LT
N
H
100 O, H
N
H,N
| — 1.64 | 428.1 56
H N CH,
N” 0
H
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H 98 0O H N H2N 1.80 459.2 56 \\ NHNCH3 NOH
99 0O N\ H2N N 1.83 457.1 56 NHNO H100 O H N

WOR00404040 428.1 56 \ NN7 a HCH3 N O O HCBUY03/036003
2004/ 043950 PCT/ US2003/ 036003 Ex. LCMS LCMS

—Preparattve No.Structure RT Toyciig TOECks (e .
EX (MM + (Ex. No.j 101 0 No H2N L oBog 5ENS|gEreRgrative
No. H NO Structure RT lon Method(s)
(min) | [M+HT* | (Ex. No.)
101 5
)
H,N
[ 229 | 3882 56
N
L™
NS0
H
102 O-CH,
N
o/ CH,
196 | 3932 18
.
SN
(CLCH
N" 0
H
103 o o
N
HN
1 — 251 | 4302 56
Ny )
X -
N0
104 O-CH,
o
H3C%O N
HN CH,
263 | 434.1 104
v
L
N0
H
105 =
N N
\__/
HN H,C~O
1 145 | 447.0 56
N
L LM
N" 0
H
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WOHS©04/043950© N,

H 102 GCH3 NO CH3 1.96 393.2 18
OH N H2N 2.51 430.2 56 NS H aNOH 104 OCH3

HN - CH3 |

2.63 434.1 104
105 0 N JN~ H2ZN H GO\ 3 1.45 447.0 56

\ Ha NO H 103

\  H B{T/NSD03/636003
NHaN.

—H 29" WO2004/ 043950 PCT/ US2Q0B ka0 08X T B ot
. . t
Ex LCVS Preparative No. Structurg E‘F or F/g{ml?:)di(ggéb?r'}?ﬁe
No. [ MrH + (Ex. Sbrupture RT lon Method(s)
(min) | [M+H]" (Ex. No.)
106 o
N N
— 0]
H,N N
{ Q 164 | 500.1 56
N
LM
N° O
H
107 O-CH,
O
N\
H,N CH, 247 | 440.1 56
|
LM
H
N O
H
108 :
O
N\
CH
HN : 248 | 41041 56
[
CCC
N O
H
109
72 N’CH3
0
N
H,N 2.41 450.1 56
|
e
N~ O
H
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106 O6 /-~ N~~N H2ZN ON 1 0 1.64 500.1 56 C(NHO
H 107 OCH3 O N H2N - CH3 2.47 440.1 56 | NH NO
wWOoL@ma84395MN H2N CH3 2.48 410.1 56 \ N H N O PC1/0S2003/036003
NNNCH3 ON H2N H 2.41 450.1 56 ~~NH NO H 30

———WO-2004/-043950—PCT-US2003/-036003 LGNS .
Ex. Preparative No. Structure RT HCME: ﬁa&@? (rﬁfﬁfarat“’e
No. |[MtH + (Ex. S#eugturd10 O No H2N|2.RT 3¥4.13n56| Method(s)

(min) | [M#H]* | (Ex. No.)

110 o]

NC;
H,N
| 2.11 374.3 56
N
X N
L
N 0O
H
111 o]
()
O
N 246 | 481.1 56
H,N
|
H
N O
H
112 O
N
O E
N 219 | 4793 56
H,N
|
CCr
H
N° O
H
113
N
N
0] /——/
N
H,N 203 | 413.9 56
|
CCe
N (0]
H
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\ H NO H111 O NJ ON2.46 481.1 56 H H2N
N O H112 N ON2.19 479.3 56 H2NH NN NO
wWo2 0O H H2N - 2.03 413.9 56 | N N H PCMUS003A36003
31 WD 2004/ 043950 PCT/ US2003/ 03600F .~ [LEEE: Bl .~ e e B AT 2%
vV," uw 1F .. t :f EE'fE ~G +E ."I E Ex. LCMS
epar-ati-ve—No—St+uct ure—F—an—MMthad(s) —
Ex MiH + (Ex. No.) 114 LCMS | LCMS' |’ Preparative
No Structure RT lon Method(s)
(min) | [M+H]" (Ex. No.)
114
6]
7 W
o —
ﬁ 2.86 489.3
HN . . 56
|
O™
H
N O
‘ H
115
O
7 N
o —
N
H,N 3.01 | 519.2 56
I
se
N~ 0
H
116 O n
N
H,N
N M
X N 1.73 508.1 56
H (—N
N° O
lN——)
H,C
117 O n
N
H,N
v M 1.90 | 494.9 56
O !
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O\/ |/ NO H2N 2.86 489.3 56 HNH NO H 115 O\

/ OCH3 NON HZN - H3.01 519.2 56 \ NHNO H 116
wW@2dd4/0895H2N H 1. 73 508.1 56 N H O N H3C 117PQOr1/HS20b8/036003
H2Na - / \ a N1.90 494.9 56 HOHNO 32 W

20041 043950—PCTUS206031-036003 B LEMG NG :
Ex. Preparative No. Structure RT I;‘ﬁb%& TW Knl]?rﬁ?aratlve
No. |[M+H] + (Ex. Sugturd18 O N N CN{ HEN lon Method(s)
(min) | [M+H] (Ex. No.)
118 o //\
N N CN
n/
H,N
N ] 2,75 490.3 56
L
N~ ~O
H
119
NC
O /\ /=
N N }\I/
H,N
] 2.61 491.0 56
CUL !
N~ 0
H
120
O /N /=
N N }\l/ CN
H,N
N I 2.63 491.0 56
CL M
N~ "0
H
121 H,C-O
O /M
N N
_/
H,N
] 1.37 495.1 56
CrL
N~ ~0
H
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NN- 2.75490.3 56 aHNO H119 NC O M Nj H2N N
2.61 491.056 \ MM HNO H 120 0O NN\ CN H2ZN NN 1
WO\200484830 491.0 56 aH N O H 121 H3C-O 0 r--PCFNS2003/036003
H2ZN - I \ j 1.37 495.1 56 NHNO H33 W
?200#0#39’56 PCTHUS20037/ 036003 TE = eCV G5 : :
X Preparative No. Structure RT Igl)ﬁc%tlt"dis; rﬁrﬁfxaratlve
No. |[M+H + (Ex. Sbugturg22 O N\ o |HRTCH3 Ibn N 2Msthod(s)
495.1 56 (min) | [M+H]' | (Ex. No.)
122 0 7\
NuN@Q
M CH,
n A 234 | 4951 56
sex .
N0
H
123 NC
3OO
N N
N/
H,N
2.63 490.1 56
X N
LA
N~ "0
H
124 F
300
N N
_/
H,N
2.71 483.1 56
X N
L
N "0
H
125 o
N N
PR/
H,C Ng IN 1.93 467.0 12, 2, 22, 56
oL
H,C N0
H
126 0
'S
H,N
| \N 2.07 485.2 12, 2, 22, 56
H30:@[N\ \ O
H
H,C N” 0
H
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HNO H123 NC V\ / H2NI \ / 2.63 490.1 56 NHN
O H124 F O/-1- ~/N\ / H2 NI \ / 2.71 483.1 56
W@DoHoN H 125 NCH / N H2N - 3/ 1.93 467. BCIRS2083/036003
22, 56 HBCNNH H3CNOH 126 0 NJ H2N | N 2.07
485212222 56— H3C N-HHICA-O-34 War2048
X |pCT/ US2003/ 036003 Ex. LCMB LdVE‘W§paﬁaq%e NGParative
No. |Structure RTSfroctuket hod(s) (min) RWH’Hl' Ibfx. | NMethod(2Y
O N NN H2N . .
(min) | [M+H] (Ex. No.)
127 o M\ N=
N N \ /
HN —
HschEN\ ’ N 1.98 | 494.0 | 12,2, 22,56
H
H,C NTO
H
128 CH
¢ eH,
N
0] /—/
N\
H,N CH, 212 | 4691 | 12,2,22,56
|
FJCEN\ N
H
F N O
H
129 o)
'S
HN \
. v NQ 2.26 493.1 | 12,2,22,56
X N
L
F N (@]
H
130 o
N N
N
H,N SN
e N | 2.12 475.0 | 12,2, 22, 56
ishs
H
F N° 0O
H
131 O-CH
O /——/ ?
N\
HN CH,
253 | 4281 | 12,2, 22,56
F N I
X N
IPHE
F N° "0
H
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\
128 CH3 CH3 O 1--1I
wWQ20048895F | ~~~N\ H %

2.26 493.1 12, 2, 22, 56

A7 Fal i e

Q_\
= O\

H3C N1 N 1.98 494.0 12, 2, 22, 56

N H2N -

FNO H129 0 NJ H2ZNET/BSM03/036003
aNHFO H 1300I\ICH H2N

~ H3C "~~~ H 0
CH3 2.12 469.1 12, 2,

212475012 —2 22, 56 : G N
EX. 1131 0-c-3 0/ N H2N . OB 2. 'D’s"‘i% | LEMS i?pa'?é"’e
No. |F | N- H:a Studtu@ H 35 WD 2004/R%3950 lon Method(s)
PCT/ US2003/ 036003 Ex. LCMS de%éﬁﬁppiﬁghre (Ex. No)
132 0.,/ —~  N=
ANIAR W
H,N
| 216 | 502.0 | 12,2 22, 56
F N
AN N
O
F N (o}
H
133
O-CH,
(o) /——/
N\
HN CH,
i 224 | 4204 | 12,2, 22, 56
Hacj@iN\ N
H
H,C N“T0
H
134
CH,
CH3
N’
O
N\
H,N CH, 247 | 501.1 134
|
L
H
Cl N (0]
H
135
o )
N
H
H,N
2.87 | 4102 56
N
@ A N
N (@]
H
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No. Structure RT lon Method(s) (mn) [MH + (Ex. No.)

132 0 ~-- NN~~N H2N \ / 2.16 502.0 12, 2, 22, 56 H
WORE4/0XI95H 133 O-CH3 N H2N CH3 f \ [/ 2.24 42BCHUSDP3/036003

2, 22, 56 H3CI NNH HICHNO 134 CH3 1H3 NO N

Ex. N - CH3 2747 501 1T 134 C N H M P LEMs B oative |
H RN TV 1 287 410.2 56 N H|a ¥ [HEUS,p Prepatative
No. 2004/ 043950 P8iruelvr@03/ 036003 RT lon Method(s)
(min) | [M+H]* (Ex. No.)
136 o NH,
O
N
HzNI 182 | 416.9 56
@N\ N
N 0O
H
137 _
N\ y
(o]
N
HN 1.84 451.1 56
|
©:N\ N
N (@]
H
138
0 N,O\CH3
H,N s
[ 2.58 364.2 56
N
CLL
N (o]
H
139 o)
V1 o
H,N i’ 3
N | 0™ “CH, 2.09 445.0 56
CLL
N (o]
H
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(
WO 20048239806. 9 56 C N~ N

Ex. LCMS LCMVS Preparative No.
Met hod(s) (mn) [MrH (Ex. No.)
H N

Structure RT lon
136 ONH2Z ON H2N \

OH 137 N O N P¢tERNS2003/036003

1.84 451.1 56 NHNO H138 OOCH N3 HN- CH3 1

LD N] I\I I\II

—2-58—3642-56—N-N-H—N-O+ S NeCHB NN
Ex. O-CH3 2.09 445.0 56 C(H N O ﬁ@g WEIBB4| Jirspatptive
No. |PCT/ US2003/ 0360¢tBre Ex. LCVS LCVS RFepar dbhve| Method(s)
Structure RT lon Method(s) (min) | [M+H]* (Ex. No.)
140 —
N\
o)
N
H,N 2.09 | 4652 56
[
CrL
H
N O
H
141
o
H,N CHA
N 218 | 4891 | 12,2, 22, 56
9os
N
H
142 0-CH,
@) /—/
N\
HN CH,
[ 277 | 4422 | 12,2, 22,56
N
X N
:
N° "0
H
143 o — N=
N\_JN'Q
237 | 516.0 | 12,2, 22, 56
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(min) [MFH + (Ex. No.) 140 N~/ ON H2N - 2.09

465.2 56 CNHNO H141 ON/ N H2N - CH N 2.18
WaSR4B:M 2, 22, 56 / | \ ~NH NOH 142 EEIZHS2000036003

HON - CH3 | \ / 2.77 442.2 12, 2, 22, 56 HCaN N N

Ty O H A3 O == NN—12N—NIy Red7 T @ 125 2207
Ex. 56 H\ I / NO H 38 WO 2004/ 04'38@% Pm§2 )057‘*3’?6%@?

No. [Ex. LCMS LCMBirBetapar ative No. |StRilict yir doRT | oMethod(s)

Met hod(s) (mn) [MrH (Ex. No.) (rm{} (}[ﬁHH]* (Ex. No.)

144 CH,8

N—/
0] /'—/
N\
H,N CH, 242 | 483.1 | 12,2,22,56
I
H
N° "0
H

145 o
W]

H,N ¢
| N 2.65 5251 | 12,2, 22, 134
cl N Q
AN N
JOHa
cl N7 0
H
146
O / \Y
N O
-/
HN
| 2.71 458.1 | 12,2, 22,134
BOGR
H
Cl N" O
H
147 o
,@
H,N \
N 2.31 507.3 | 12,2, 22, 56
N L
AN N
H
N0
H
148 o) 7\ N=
N N \ /
H,N
MeODEN\ ’N 1.83 526.0 | 12,2, 22, 56
H
MeO N (e} '
H
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CH3 O/-/ NCH3 2.42 483.1 12, 2, 22, 56 H2N e |
ONiIOHH 4145 H2N 2.65 525.1 12, 2, 22, 134 C \\

2, 22, 134 « HC::al NO H 147 ON H2N I N

n_ 121 _ 1.9

4145
WORM4@I3950 O H 146 -1 0 N~_ O H2N 1 2.71 4BGr/usha3/036003
2

[l Yo J
EX Z. oLl OUT.7O 1IZ,

—22 56—\ H1A 8GN
HON MeO )aN N2 N 1.83 526.0 1p, - 22,'@‘@ H RiEBaigtive
No. [39 WD 2004/ (5188d0rePCT/ US2003/ 0B6CRB  Ex.lohCVS Mekfbd(s)
Preparative . +
(min) | [M+H] (Ex. No.)
149 o-CH,
o) /—/
N\
HN CH,
i 211 | 4522 | 12,2, 22,56
MeO N\ N
L™
MeO N O
H
150
CH,
o,
N
@) /—/
N\
H,N CH, 1.64 | 4931 | 12,2,22,56
' |
MeO:C[N\ N
H
MeO N O
H
151 0
N
H,N /NC
[ HC Yo 1.97 | 431.0 151
N
@ BN N
N O
H
152 OMe
152, 12, 2,
250 | 468.2
22, 56

40



No. Structure RT lon Method(s) (mn) [MH + (Ex. No.)
149 OCH3 O/--/ N H2N- CH3 | \ / 2.11 452.2

wa 2002022566 MOl N NH MO ~ NOH 150 C p3I/HS2003036003
OT--1 N HZN - CH3 1.64 493.1 12, 2, 22, 56 MO N

AN\ / Ll | W A al N-O L1 LIDN]
Ex ——NY—F—H—Me0 N-OH

151 OV N ] /
H3C-j,, 0 1.97 431.0 151 NH N e :L@Mgdvepreémf'-"f
No. |N CH3 152, i1Stru@ureH N 2.50 468. 2RTZ 22, Ibf GEhod(s)

(min) | [M#H]* | (Ex. No.)
153 0
NCL

1
YySFo 229 | 4952 151

154 0]
W1

H2N NHz
I 1.29 389.0 151, 3
N
O H
N (@)
H
155 0
D=V,
H,N
} 2.87 464.2 155
N
COCH
N 0
H
156 /~ N\
N O
\n_/
H,N
l 1.51 375.8 156
O
N (@]
H
157 OH

N I 1.72 307.1 156
S N
L
N~ ~O
H
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IN O H 40 WO 2004/ 043950 PCT/ US2003/036003 Ex. LCMS
LCMS Preparative No. Structure RT on Method(s) (mn)

WO kop4396EX. No.) 153 0 NNH H2ZN H C N\ / 3rPGI/BS293/036003
495.2 151 HCH3OaN O H 154 ON H2N NH2 1.2 9

Ex. 389-0 151, 3 1€ NH N O H IS5[ WS F LOWS' Z-Féparative
464.2 155 N HNO H 156 U H2N 1.51 B75.8 156 RIHN
No. O H 157 OH Structure RT lon Method(s)
(min) | [M+H] (Ex. No.)
158 O /—\N S,CHa
N o
H,N o
| 2.09 467 1 158, 56
O
N (@]
H
159
'S
H,N
] 1.58 359.9 156
CIrCH
H
N (o]
H
160
0\_\
H N OMe
N I 2.14 365.1 160
AN N
U
N O
H
161 /\ —=
N N
/N
H,N
| 163 | 451.9 156
N
LT
N (@]
H
162 O-CH
0O /—J ?
N\
HN CH,
H | 1.70 446.2 | 12,2, 22, 56
H,C—4 :\@[ H
N N o)
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HZN N, N 1.72 307.1 156 H ~N O H 41 WO 2004/ 043950

PCT/ US2003/ 036003  Ex.

LCMS LCVS Preparative
wW®@Rowo19se RT on Method(s) (min) [ MeH'

No.
(Ex. NeCh/USZ88036003

0 ~-~CH3 N -SAO O H2N e ~ 2.09 467.1 158, 56 cc;
cH—159N—H2N-N-4-58—359-9—156—N-O-H-H—160-0—H2N
EX. I5ve C N N 2.14 365.1 160 H N O F¢MSah HQ‘F\FN Pregarative
No. [451.9 156 \Stictthew N O H 162| O RF3 fon Method(s)
(min) | [M+H]* (Ex. No.)
163 0-CHj,
N\
HN CH,
] 170 | 377.9 156
PHa
H
N (o]
H
164 .G
HC )
N
Y
N o 2.16 582.2 | 336, 2, 22, 56
E HZN
|
N\ N
LI
N O
H
165 0
Il:ll (@] CHs
HN \—Q\J/
i 298 | 4142 56
N
O
N 9]
H
166 0 ,CHa
N O
H,N L‘O
[ 212 | 418.0 56
N ;
O
N
H
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N H2N CH3 H 1.70 446.2 12, 2, 22, 56 N N H3C-\ | /
H NNO H42 W 2004/ 043950 PCT/ US2003/ 036003 Ex.

WO ANE0LIBKE Preparative No. Structure RT | on METOS083/036003
(mn) [MFHr (Ex. No. ) 163 OCHS N H2NCH3 1.70 377.9

1456 { 1\ I\I\ i\\IL"Ih {.} I 64#:}\, | N 16 5822
Ex. 1336, 2. 22 56 F H2N N N H Ovﬁ;%gr H@@S N TgPagsive
No. |[H2N 2.98 414S@usireN H N O H 166R® CH3 lohl O HANtRod(s)
2.12 418.0 56 { \\ N H (min) | M*HT | (Ex. Noy
167 cH ~
0) /—/— ?
N
[ 340 | 467 56
OO
N (o]
H
168 cH
O /——/‘ ?
N
HN CH,
204 | 390 56
N |
O
N (@]
H
169 o on
N (@)
H,N \—@
N, 296 | 414.2 56
o
N O
H
170
O-CH,
(o] /—/
N
H2N \CH
[ s 2.71 420 56
©:N\ N
N (0]
H
171
Ni:l CH
H,N N~
v CH,§ 1.02 | 402.9 156
X N
CUCH
N (@]
H
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,, NO H 43 WO 2004/ 043950 PCT/ US2003/ 036003 Ex.
LCMS LCVS Preparative No. Structure RT |on Method(s)

w@ pdoap4JorrH) + (Ex. No.) 167 CH3 O - \ / H2NeGr/us2ds536003
56 \ \\ Ha NO H168 CH3 O N HZN - CH3 2.94 390

Ex. 00 \ N H N O H 1695 O CH—NTY T eS0T i paratt
M NO H170 OCH3 N H2N \ / %.71%% 52 géﬁHe
No. N O ~Structure RT lon Method(s)
(min) | [M+H]* (Ex. No.)
172
O,
H,N
N | 2.21 450.0 156
L
NI )
H
173
/N
N  N-CH,
p—y
H,N
N | 1.07 388.9 156
X N
CLLH
N™ "0
H
174 N
N N
(4
H,N
v 1.97 | 452.9 156
CLL
N~ "0
H
175
152, 12, 2,
2.43 466.3
22, 56
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H 171 N.\D NNCH3 H ZN N CH3 1.02 402.9 156 aN OHH 44

WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCM5 LCMS
woe@pasase ve No. Structure RT lon Method(s) (PETS2003/036003

[MrH + (Ex. No.) 172 \ H2N 2.21 450.0 156 -HaNO

Ll 470 4 oL LIDN]L 1 Z_ 1200 o-4A AN_OY

H-178—+—\v——CEH3H+H2N1-67-388; N8
X 1174 -N U FeN N 1.97 452.9 15(53"%“% Mﬂ% Abrf?%’at“’e
No. |2.43 466.3 ISieudiRr®, | \ / 22/56RTH2N 'IBNO | Method(s)
(min) | [M+H]' | (Ex.No.)
176
261 | 520.1 158, 56
177
293 | 3783 152
178
0 S\ — F
N N—Q\ / F
N/
HN N F
Ny ’N 2.96 | 534.0 56
L
N™ "0
H
179 CH,
223 | 291.2 12,2,3
180
232 | 495.1 158, 56
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NH a NO H 45 WO 2004/ 043950 PCT/ US2003/ 036003 Ex.

LCMS LCVMS Preparative
w@ paopp4Jor-H) + (Ex. No.)

\ -

No. Structure RT Ion Method(s)
176 O1--1 NNS

HZN 0 2.61 529.1 158, 56 N Ha NO H 177 CN H2N

[ Y [ ]

NE_NJ

/ . H2

H

-
T

M =w 2. . O O E Ny —T T JI\\I
Ex INEN N_ 2965340 56 HN O ¢MP7b RIePRafivR
No. [2.23 291.2 1$tr@ctBrei- H ~-N O |H RI80| HI6NO (- Methodis)

(min) | [M+HT" (Ex. No.)

181 CH

o] /—/__ ?
N
N
HN CN
2.99 415 56
v M
AN N
L CH
N O
H
182 O 7\ —
N N
(=
H,N cH,
! 184 | 480.0 56
soq
H
N O
H
183 FF
F
QN T
N N
NI/
H,N ’ 3.04 | 534.0 56
seq
H
N O
H
184 CH,
NSNS
n N N \N/
2 1.88 480.1 56
N M
A N
CLXH
N 0
H
185 O\\g :
(@) /—/
N\
CH
H,N 8 2.37 502.2 56

47
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NIN-SAO H2N - O\ / 2.32 495.1 158, 56 CNH ~ NO

H 46 WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCM5 LCMS
woe@pasase ve No. Structure RT lon Method(s) (PETS2003/036003

[ MtH + (Ex. No.) 181 CH3 ON H2N - "\-CN 2.99 415 56

40O

Ha N0 H 182 0-vN—€H8 H2N s T8 R0 TO RO

BX INH NOH 183 FF Fo/--\ | RUSoN ﬁ@dﬁgﬁﬁr ve
No. 56 N H N O SHutfryeCH3 RT lon Method(s)
(min) | [M+H]* |  (Ex. No.)

186 0-CH,

I O-CH, 2.16 436.3 56

187

H
N
H,N
| 2.14 467.2 156
N

188 o
v

H,N NH
[ CH, 169 | 403.0 56
N
CCCH
N @]
H
189 OMe

i OMe | 271 525.1 56

190 OMe
o/

| 2.26 387.2 18,2, 3
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O NN/ H2ZN NI \ / 1.88 480.1 56 \ N HN O H 185
00O ONs\ / CH3 H2ZN/ 2.37 502.2 56 NNNO H 47
wOD02008950©43950 PCT/ US2003/ 036003 Ex. LCVS LOME/US2003/036003

Preparative No. Structure RT lon Method(s) (mn)

Ex. VFHF (EX. No. ) 186 O CH™ O 77 PNemEZNTYcisC pRanT
36.3 56 ONONI NH 7 H 18 bNCR | TOfS_| FPipparative
No. 467.2 156 N (Btructure N 188 O N/NHRT2 H Non \ |/ Matod(s)

1.69 403.0 56 \ NN aNO H 189 Qkin) | (M+H]' | (Ex. No.)

DN

191 OMe
o’/

| 2.30 372.2 18
OO
H
F N~ O
H

192

2.14 4971 156

193
3.03 383.3 152,1,2,3
194 O-CH,
N
2.37 420.4 56
195 o] /\ 0
N N4
H,N Mo
| CH 2.12 474.3 214, 3
N 3
A N
X
N (o]
H

49



_ ~IN\ / HZN Owe 2.71 525.1 56 \ Ny NN O H 190
O_/-Ov H2N 2.26 387.2 18, 2, 3 FI N~ N:::~ F N
W@200404850A0 2004/ 043950 PCT/ US2003/ 036003  Ex. PCINRR003/036003
LCVS Preparatlve No. Structure RT lon Method(s) (mn)

Ex leerﬂ"' ('_. NU) 19%1* Ne—0O-—A—+72-30 §_’°°19 t
" DIaNNHF O H 192 HO2N/ \ | LENS [ dEMS 1 fFrepargtive
No. [N/ a HO _Gtra@8rOVe / \ H2N| 3.RB 383.18n150, Methdbi(sp
196 Q
o) Ois-@—owle
N
H
H,N
i 2.77 | 490.1 196
L
N (@]
H
197 Ci
9] \_—‘/N
3.77 | 4232 217
198
245 | 397.2 56
199 0o CH,
N
H,N 7N\
o — 274 | 411.1 56
X N
CLL,
H .
200 CH
0 : 3
N o]
H,N (
; CH, 2.81 418.2 56
O
H
N~ "O
H
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O NH2N6H2 --CH3 C 2.37 420.4 56 \ M Ha NO H
1950 ~---" 0 NN--k HZN- NHH3C < N1 CH3 2.12

wa 7004842300, 3 H ONO H 49 WO 2004/ 043950 PCT/US2003/036003
PCT/ US2003/ 036003 Ex. LCMS LCMS Preparative No.

Na—\

Ex. Sfructure RT Ton Method(s)  (mmy Mt e N 10—
196 11 OS\ / O NH H2N | \L}:WE'?LQ% | Tkgparafive
No. NH N O H 1§fructyreiN | \ / C| 3RA7 423lch 217 Méthots)
0 aNO H (min) | [M+HT' | (Ex. No.)
201 0
OH
O,N
E N | " 242 | 386.9 12, 2, 22
T
F N 0]
H
202 CN
CII:[N\ IN No data | No data 12
H
Cl N° "O
H
203 CN
O,N
Cl Ny IN No data | No data 12, 2
: l H
Cl N~ "0
H
204 0
OH
O,N
ol N 268 |Nodata| 12,23
A N
)OSR
Cl N~ "0
H
205 OH
O,N
N ’ N 228 | 337.0 156
LT
N 0]
H
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198 0 H N H2N LI

CH3 N H2N N

W@ 200M08B95PN |

\
\ / CH3 2.81 418.2 56

N 2.74 411.1 56 ((
\

WD 2004/ 043950 PCT/ US2003/ 036003 Ex.

N2.45 397.2 56 NNH NOH 199 0

NNO H200 CH3
N H N EET/BS503/036003
LCV5 LCMS

£

reparative  No—StructtureRFHot hog&sE MBI -
EX TMFH + (Ex. No.) 201 0 o4 02N Ecgﬁ 2. 75M3a 4 Breparatiye
No. P2 HF N O StucBee CN O N N Q NRTdata Nm dat ethod(s)
(min) | [M+H]* | (Ex. No.)
206
O_/—OMe
o 3.00 336 18
CrLH
H
N~ O
H
207
OH
. 227 | 2782 217
AN N
LM
N° "0
H
208
CN
N . 209 | 341.3 12
A N
Resed.
N N0
H
OM
209 O_/— e
H,N
] 241 | 351.2 18,2, 3
O
H
N (@]
H
210 7\
N O
N
o,N
| 1.73 | 406.0 156
L
H
N (@]
H
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:H a aNOH 203 CN 02N CI NI N No data
12, 2 HA NO H 204 0 OH 02N\ / 2.68 No data 12

No dat a

WO 2®40895C1 | ~~ NN~ C NO H 205 OH 02N PET/NSDO2@36003
337.0 156 Hr~ N O H 51 WD 2004/ 043950
PCT-US20031 036003 —Ex—LEMB LENGTR g S T
Ex. St ructure RT lon Method(s) (m A)L + g(se l\bﬁ%parab\ée
No. |[/-Ove O 3.80ueBéel8 N H N O| HRID7 |oHony I Method(s)
D78.2 217 HNO (min) | [M+H]* | (Ex. No.)
211
2.96 | 408.1 152, 1, 2
212 0
St
O,N NH
| CH, 154 | 433.0 151
N
AN N
CLCH
N "0
H
213 OMe
l O 3.34 | 3682 152, 1
seq
H
NTO
H
214 0 Ny ,CL)L
H N N™ "NH
] CH, l\oH3 217 | 488.1 214, 3
CrCe
N° O
H
215 0 ;//\ 0
N  NA
HN 3
( 1.90 | 431.1 214, 3
LT
N~ ~O
H

53



WQ1®4043956- N O 2N 1.73 406.0 156 C~-N NH O P¢1/62200¥036003

H208 CN HNN2.09 341.3 12 H3C--<\ HN/NO H
209 J--Ove N O N 2.41 351.2 18, 2, 3 H\N~-NOH

2004/ 043950 PCT/ US2003/ 036003 Ex. LCMS LCMVB
e TPreparati-ve—No—Strueture RTanr et heglsi—(d-1) -
EX I[MrH + (Ex. No.) 211 ON/ \ 02N-M8e| J6i§ | yebaratiye
No. |aN H O H 2iStrzthwd\H OWN | \ | QRB 1| 540r33| OMEHHod(8)
N H .
O (min) | [M+H]" (Ex. No.)
216
" N J&CH
218 | 459.1 214, 3
217 Ci
O \_/N
HN
2 i cl 209 | 4382 217
seq
N (0]
H
218 0 ) j\
H,N W™ UNH
] CH, CH, 2.05 | 460.1 214, 3
N
©i X N
N (@]
H
219 o) 7\ (0]
N N
HN M
2 H,C
i 1.98 | 446.0 214, 3
@N\ N
NS0
H
220 F
W
F 3.14 406.2 217
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213 Ove 3.34 368.2 152, 1 O XNN HO H214 ONa N
NH 2N\ / CH3 --CH3 2.17 488.1 214, 3 | \ NHCH3 a
WOLRM4/0¥39205 0 O N N4 H2N - ~~ CH3 r \ 1.90 4Bdr/1IS2003/036003
214,3 NHN\ O H 53 WD 2004/ 043950
Ex. HCI/US20037 036003 EX. LCNVB LUWﬁga TEHL :
Structure RT lon Method(s) (mn) [MtH ] a\(t%x \Bi.gsepa&afg/e
No. 0 0 N N H2N Stuetdse H3C 2. 18 459. RT214, Jon\ N Method(s)
@ H217 A 0 IN HNI \ / O[208)43¢Ru17  (ednd)
221 0 7\
N N OMe
_/
H,N _@\OMe
N ’N — 1.92 540.1 214, 3
LM
N° "0
H
222 F,C
0] \_/N
H,N
3.21 438.2 217
LT
H
N
H
223 OMe
(0] /—/
N
N
H,N CH,
] 219 | 406.0 56
CrL
H
N~ O
H
224 0O /\ (o]
N N4
H,N 2
v M 1.76 | 431.6 214, 3
L
H
N 0]
H
225 o ,— 0
N N4
" NH
H,N
v @ 249 | 508.1 158, 56
©i B N
H
N~ O
H
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NO H218 0 Na O H2ZN - N-NH \ / N CH3 CH3 2.05
460.1 214,3 a HNO H219 00 NN HN-- \-/ NH
wWORM3@43D5O8 446.0 214, 3 \ HN O H 220 F 0 PCT/HRN03/036003

\ /| F3.14 406.2 217 N Ha\ N O H 54 WO 2004/ 043950

Ex. PCI/ US20037 036003  Ex. LCMS LCME rma aLCM% wp
Structure RT Lon Method(s) (mn) ( Ex .Sepaé“}tive
No. g ..\ N N scREtusturen f N | N 1. 9BT54c 1102114 Methprd(s)
Of H 222 F3C (min) | [M+H]* |  (Ex. No.)
226 O 7\
N N
_/
H,N N
v M — 1.86 | 480.1 214, 3
A N
LT
N (@]
H
227 9
O=g-cH,
(o] H
N\
CH
H,N ] 3 2.22 440.3 56
L ‘
H
N (@]
H
228 H,C_CH,
)~CH,
O-Sj-CH,
CH,
l 3.98 392.3 228
N
A N
CCrH
N" o
H
229 H,C_CH,
CH3
O-Sj-CH,
H N CH,
I 3.38 407.3 228,2, 3
N
A N
LT
N (0]
H
230 OMe
OMe
Ny ’ N 2.70 322.3 1
CLCH
!
H

56




ON H2 NI

\ / 3.21 438.2 217 Na H NO H 223 Ow

O/ N-CH3 H2N 2.19 406.0 56 ZN NH N O H224 00

WORMN4/0¥PB) - ~-/ NH2 1 \ / 1.76 431.6 214, 3 \PQI/HS2083/086003
O H225 0 ~--~0 NN ~~NH H2N N1 6 0 2.49 508.1
158, —56—aH-N-O—H-55-WO-2004/ D4 3958 PCHES20G34.036003
Ex. 1Ex. LOMB LCMB Preparative No. rugt ul\rtebl\pg Igﬁjégg'%wg
No. |(Method(s) (rStmctidH + (Ex. No|) RT lon Method(s)
(min) | [M+H]' | (Ex. No.)
231 OMe
] OMe
F\C[N\ N 2.67 340.3 12
H
N O
H
232 CN
|
N N 1.97 288.3 12
[\{ H
Z N0
H
233
O,N ’ N
MGOD:N\ N 2.64 | No data 12, 2
MeO N” 0
H
234
2.91 280.2 1
235
2.22 375.0 12, 2, 236
236
2.09 345.0 12, 2, 236
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~--~ 226 0 \\~N H2N 86 480.1 214, 3 N H b~--\ 1. IH
NOH 227 0 OZ~-S-CH3 , O N H2N \ CH3 2.22 440.3 56
WORM4MBUIBO H 228 H3C CH3 )-CH, O SI-CH3 CH3 RCT/US2098036003
392.3 228 Ha NNO H 229 H3C CH3 )-CH, O Si-CH3

Ex, HZN = CH3 737384073 228, 2] foms ML O pidnantiive
aOw NI N2.70 322.3 H N(O H P
No. Structure RT lon Method(s)
(min) | [M+H]' | (Ex. No.)
237 CN
|
. N A 2.00 | 373.1 13
N ;
H,C™ >N N"~0
H H
238
l o)
@N\ N N o | 200 | 4052 18
H __/
N0
H
239
H N [ CN
MeO:©:N\ N 2.20 362.2 12,2,3
MeO N° O
H
240
[ o)
©:N\ N \_\_N’ Y | 212 | 4032 18
N0
H
241
RN 8
MeO N
ji:[ SN N 2.10 463.3 18
MeO N0
H
242 CN
.
/@[ N H 2.27 428.3 49
o :
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56 WD 2004/ 043950 PCT/ US2003/036003 Ex. LCMS LCMVB
Preparative No. Structure RT lon Method(s) (mn)

wQ kop4396EX. No.) 231 Ove / Ove F N J C N 2. 6FCBUS2083/036003
12 Ila HNO H232 CNN 1.97 288.3 12 NH~NO H

DA NN | \ N L]

Ex. 250 02N —EN-MeO———NH |N2 .06 y ﬁqggr“ N?LCN’S?’:H %gﬁ?r?iige

H 234 F H2.91 280.2 1
No. |2.22 375.0 iStrudure36 \ N\ H N GRTH PR36om NO\Metitod(s)
3 M#H]" | (Ex. No.)

H
H2N 2.09 345.0 12, 2, 236 OON N H
243
[ OMe
N N 2.84 | 292.3 1
N (0]
: N .

244 CN

1
N 2.03 415.1 13, 49
Tl oL

245 CN

I/\N/\/H\@[N\ ‘ \ 1.89 | 415.1 13, 49
H

o o
H
246
N 207 | 3902 13, 49
~N N0
H H
247 HN e
|
@[N\ N 222 | 3073 1,2,3
NS0
H
248 0
N
H2N E\I’CHa
| H,C 1.20 417.1 56
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O H 57 WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCMs
LCMS Preparative No. Structure RT lon Method(s) (mn)

WO kop4396EX. No.) 237 CN CH\ N~ N 2.00 373. IpABUSB03/036003
H3C N~~Na HOH 238\ / o NH~NO 2.00 405.2 18 r

MN-O 220 ¢ N W/ \ N2 262 2 19 2 Noo | )
N rT—zZ39 T T z

CN a1 2
Ex. |y 240 1\ / 0 2 12 403.2 18 H-QWS N HCM3 |~ Preparave
No. |MeO N H 2. 1GtAfdu@ 18 Meo N J HRR42 Clon\ |NIMEENWd(s)
2.27 428.3 49 H NA/\OJ HHPER | e | e noy
249
N M
/@[ SN 294 | 349.2 13
CH,
250
CH ;
MeO/\/N\©:N\ N 243 | 349.2 13
N O
H
251 CN
N M
J@: N 288 | 374.2 13
H
MeO\/\l.}l N0
cH, M
252 cN
o f 248 | 374.2 13
Meo/\/N\C[N\ ﬁ . .
N~ O
H
253 cN
|
F:©:N\ N 282 | 323.1 12
H
F N™ "0
H
254 CN
ON
[
F:@iN\ N 3.07 368.1 12, 2
H
F NS0
i H
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WO 2004/ 043950 PCT/ US2003/ 036003 Ex. LCMS LCMVB
Preparative No. Structure RT lon Method(s) (mn)

WO hop4396EX. No.) 243 | \ / Ove N H 2.84 292. BC/USN0IN36003
H 244 CN N N 2.03 415.1 13, 49 HN--"NNO HH 245

NN A L1 AL 1

Ex. 1789 415 1T 13749 NIN-N-N-OT P f 246—
0| H 2.07 390.2 13, 49 “"NJ N O H HV6%7 E&M%l/ep“?ﬁarﬂ"'e
No. H 2.22 307.3 Sfrugturs N O H 248 ORYa N Cdéh H2Niethbd()
1/20 417.1 56 NNH NO (min) | M+HT" | (Ex. No)
255 o CH;
N
- H
O \ /N
O E
N 2.82 | 546.0 56
H,N
|
L,
N° "0
H
256 ~
N
O /—/— T\lj
N
HN [ 212 | 428.1 56
CrI M
N° O
H
257 —
0] /—CF
N \ N ?
H
H,N
249 | 479.2 56
N
L LA
N "0
H
258 OMe
O /——/
N\
HN CH,
, 224 | 224 | 12,2, 22.56
H,C Ny
oL
H,C N0
H
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WO hoio4396EX. No. )

H 59 WO 2004/ 043950 PCT/ US2003/ 036003 Ex. L

Preparative

~ H MeO PET/HBROOM36003

CVs LCMVB

No. Structure RT lon Method(s) (mn)
249 2.94 349.2 13

NO CH3 H 250 CH3 | \ / McO-~N1 N N 2.43 349.2 13
N-OH-H—251—EN—N—H 288374233 he-—NN-O—CH3
Ex. |4 250 ON 9HB  MO—N N- N 2. 4dC§ ZWSH N repangtive
No. |253 CN F ~~ Stri¢tdre32 323.1 12 |) RTF + No® dH M2B{od(a)
®N F,~ N7 N3.07 368.1 12, 2(miﬁ) H[“ﬁ,rﬁlr 'fEx. No)
259 ] HN
|
MeO\/\NJ‘\@[N\ N 2.19 392.3 | 12,2, 22, 56
CH3 N o
H
260 HN
i 1
H.C
NN Ner N 116 | 4171 | 12,2, 22, 56
H,C’ C/ H
N (o]
H
261
7 1
MeO/U\©:N\ N 323 | 320.1 1
N O
H
262 oN
7 1
MeoJ\CEN\ N 250 | 351.3 1,2
N O
H
263 OMe
(0] /—/
N\
oN CH,
i 232 | 4224 56
UL
N (@]
H
264 Ol
O /'—‘/
N
() O
i 271 | 460.1 56
O
N o
H

62




60 WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCVMS LCMVs
Preparative No. Structure RT lon Method(s) 255 0
w@ pdoap4JortrH] + (Ex. No.) NcH H O\ ~N O N PCRUSD03/036003

546.0 56 H2N | \' / \ NHNO H256 NJ O ~-~N N
B HH2N=2712228 156+ 7/ \T ey 'Y ECMS 25 Prépdrative
" HN H2N 2.49 479.2 56 \ N\ HINO HI|258 Ov d N
No. H2N - CH3 | Stwucturgs 2.24 12, 2, BRI de lon Method(s)
(min) | [M+H]" (Ex. No.)
265 O—CH
(@) /—/
N
H
H,N
Ny ’ N 2.69 4724 | 336, 2, 22, 56
/‘/‘:O H
N (@]
DS
F
266 HO
|
@[N\ N 204 | 2787 266
N (o]
H .
267
o )
»—N
N H
H
H,N 156, 214
|
O
N O
H
268 OMe
ol
=3-N
H
N
Hz l 354
O
N O
H
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H -

Ex. LCVMS LCMS Preparative

wokwhotOs) (mn) [ MH + (Ex. No.)
2, 22, 56 CH3 HN O H 260 0 H2N H3

N 2.19 392.3 12

H

H H3C H O 61 WO 2004/ 043950 PCT/ US2003/ 036003

No. Structure RT |lon
259 H2N _ CpCIVBER20bB/036003

n LID /M N 11 201

N N-N—H- 164171 12 P 2256 N-G— 261
Ex. [7"0'N1 MO | H3.23 320.1 1 NGYS pLEMSN Fveesiptice
No. |H 2.50 351. Btiyd@ureN O H 263 OMVe RD N6 168N | \ Mtibd(s)
2.32 422.456 I\ / HNO O H(z .ﬁ) I\/E[M+H]+ (Ex. No.)
269 OMe
Q ;
O:S_ﬁ
HN 354
|
L
H
NS0
H
40 RAIVERN
. /' \ome
2
|
Ny N 354
H
3;\1 o
H
271
152, 1,2, 3
272
152,1,2, 3
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O NH2N \ / 2.71 460.1 56 \ NHNO H62 W
2004/ 043950 PCT/ US2003/ 036003 Ex. LCM5 LCMS
woe@pasase ve No. Structure RT lon Method(s) (PETS2003/036003

[ MeH]

(Ex. No.)

265 -COH 6/ NHZN N N 2.69

4724336222 56 HHO F266HON-—H2-94 2787
Ex. [266 aNOH 267 O ~-N NH | LGB 1%-&%4 Preparative
No. |O H 268 OMstrgetufrd 3_N HZ2N 354| RT ion Method(s)
(min)} | [M+HT (Ex. No.)
273 OMe
319, 2, 3
274
319, 2, 3
275 OMe
0 /—/
N
H
H.N
2 [ 56
AN N\ N
[ H
~
N~ NTOo
H
276 F
H,N
|
XX N\ N 3
Nl H
Z>SN N0
H
277 H,N
|
N N\ N 3
| H
N
H
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NHNO H 63 W 2004/ 043950 PCT/ US2003/ 036003 Ex.
LCMS LCVS Preparative No. Structure RT |on Method(s)

w@ pdoap4Jort-H] ' (Ex. No.) 269 Ove - ;S N HN H 3Bdr1/U$2003/$36003
Ny H NO H270 O1--~ OAA-NNHNOWw 354 NHNO

Ex. H 27T N FN T V71527 1,7 2, 37 NCoRSN] Lohis2T 2piedarative
(UN H2N/ 1521,2,3 N H N O H|64 WO 2004/ 048950
No. pCT/ US2003/ 038tBSturex, LCvs LCMB PRepar athowe | Method(s)
(min) | [M+H]* | (Ex. No.)
278
56
279
336, 2, 3
280
1,2,22,3
281
H,N I
N\ N\ N 1,2, 3
(LT A
N N 0]
H
282 oN
|
NSNS N 1,2
L - :
N~ N7 o
H
283 HN
N
N T 1,2,3
Il\ll H
ZSNTNo
H
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No. Structure RT lon Method(s) (mn) [
273 Ove H2ZN I \ / 319,2,3 HCCNO H
w3i®484¥50\ N~ NH NOHM 275 Ow O
56 CNNH NNOH 276 F H2N O N H 3

Ll 2 AN--OLl o A OONNAT N/

MtH] ' (Ex. No.)

274 NH2 O H2N

H H2PCT/US2003/036003
NNO H 277

fa¥

EX. ooy Usp003, 03003 oY YO TAEME P LEMS | Preparative
No. Structure RT lon Method(s)
(min) | [M+H]' (Ex. No.)
284
N N 1
N AN N 1
P H
N O
H
285
N
NS Yo
H
286 O-CH,
NN 1
“/ AN D N
N~ N o
287
1,2,22,3
288
56
289
56
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Ex. LCMS LCMS Preparative No. Structure RT |on

Met hod(s) (mn) [MrH + (Ex. No.)

278 0 CH3 N H2N -

Wa@k40436 N NNH NOH 279 F H2N N H 336, 2PGI/US0@/636003
280 2N O I \ / NaNN1, 2, 22, 3 HQO NO H 281
PN NFTF NN 23— HN- N H = 282 O AN 2N N0 H
EX. 1083 N - 1 \ / NNN1,2,3 N LEMSo LEMB |y B reparative
No. |2004/ 043950 Sgétui2003/ 036003 |EXRTLCMVS IbEMS| Method(s)
Preparative No. Structure RT IOPmm t 1%%% (Ex. No.)
290 e
HN N o
; \__/
N N 56
H
N" 0
H
291 HA o
N N‘—>
N l 56
oy
N~ 0 o—)
H
0]
= e L
N\
N | ~—~ N
se .
NS0
H
293 0
HN N N
I H /7 N
N\ N — 56
O
N0
H
294
56
295
56
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(nin) [MH} (Ex. No.) 284 NN-NI'N H NO H 285
\W N~H1 M NNO H 286 OCHB NNH1 Noml NO H
WQ@BW4MRNSO CH3 OH 0\ N H 1, 2, 22, 3 H3C,. EIMNUS303/036003
288 HON O NHH3C CH3 56 a\ NO HO 289 HN ~IN N N

E TH3E-56—H-N-—ONO-H-67-WD-2004{ 043050

PCT/ US2003/ 036003 Ex. LOvB LOMEPPEpaHaMSd Figparative
No. |[Structure RBthatufdt hod(s) (mip) RMH +I¢iex.| Nike}hod®{$)0

HN- O (min) | [M+H]" | (Ex. No.)

296 N
H,N
N ) 56
SOR
H
N "0

H
o)
297 HN
. I N/\ CN
O O ”
N0 N~
H
298 HN o)
WA )
crrd M :
N 0] N~
N CN
299
56
300
56
301
56
302
56
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[-\ N~H56 NOH 291 HzN\

- ON-\ N~ NH56
CODHO?292 ZNO I N " Nf H56 NO

y4

68

293 H2N O H

WO 20d4h3980 - 56 HNO H294 HN- O I N N~ RCBHES20B8/036003

HO295 O HZNI f NH56 C-NOMH WO 2004/ 043950
PEFUS2003/-636003—Ex-—LOMS LCVE Preparatiye
EX- Istructure RT on Met hod(s) (m n) LI[‘?ME] & S \bPljepaQaj,ere
No. [H2ZN I \ / NJStructure lon Method(s)

(mm) [M+H]* (Ex. No.)

303
@ I *
N‘CH

304 ,N\YCH3
2.32 359.3 304
305 0
N OH
H2N OH
N | 1.89 394.2 56
CrCH
N (@]
H
306 0. ¢
N
H2N \OH
N | 1.94 364.2 56
o
N~ 0
H
307 O—CH
O /—/ :

) O
I 2.74 446.2 307
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NNCH3 56 HNO H297 HN. 021 \ / N~ CNHON
56 C~-NOH 298 H2ZN- 0 N O N56 HC:(NONHCN
wWQ2a404395N | N F NH HIC N 56 ~% ~ F N O HCBOS20EB/036003
H2ZN I \ / N\ ~O CHB F NNCH3 56 HF NO H 301 H2N O

Ex. & F NN NNS56"=~a HF NO H 130gmEZN s~ | ~Prepatitive
H3C NN CH3 56 H
No. Structure RT lon Method(s)
(min) | [M+H]" (Ex. No.)
308 O—CH
0] /—/ ’
N
H,N \_O
I 2.86 .| 460.2 307
Cr L
N "0
' H
309 O—CH
6] /—/ ’
N
l 3.01 474.2 307
CCr
N~ ~0
H
310 o)
3O
N N
O
I 2.04 520.3 56
CLH
N~ "O
H
311 O—CH
0) /—/ ?
N
H,N z >
1.02 475.3 56
N N
CL L
N° O
H
312 O—CH,
0
O,N
I 2.63 395.0 160
CCre
N~ ~0
H
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H3C IH O 69 WD 2004/ 043950 PCT/ US2003/ 036003 EXx.
No. Structure RT lon Method(s) (mn)
303 N ON N N 56 H O N -BH/Us20bB@36003
H2N 2.32 359.3 304 HNO H3050H

~ faVWal 1 Nl

LCMS Preparative
WO hoio4396EX. No. )
3 304 NNf CH3 O

LIDNL N 1 \

LCMS

LIDN]

H2NOH1—

NOH 189394256 39 P AR H N
EX ©41 \ / 1.94 364.2 56 cx H N OGS LOME | BroRarabie
No. \| / 2.74 446.8ir@88d@re N N N O H | HRT lon Method(s)
(min) | [M#H]' | (Ex. No.)
313 O—CH
(o) /_/ :
N
H,N
, 230 | 4622 307
N O
Cre
N0
H
314 O—CH
(@) /—/ ?
N\
HN CH,
i 242 | 410.1 56
F N Ay
L
N0
H
315 0
Na .
H,N N~
O , CH3
‘/“\(N 214 | 5210 | 12,2 22, 56
X N
(L H
N0
H
316 o,
N N
/N
H,N
i 1
Ng Ay 2.18 551.0 | 12,2, 22, 56
AR
N0
H
317 0
N
H,N
Q 288 | 4922 | 12, 2, 22, 56
N
X N
;
N0
H

72



70 WD 2004/ 043950 PCT/ US2003/ 036003 Ex.- LCVs LCMVS
Preparative No. Structure RT lon Method(s) (mn)

WO kop4396EX. No.) 308 O CH3 O/_ - N HZN ~(\BJT/US2003/036003
2.86 460.2 307 N~ NH OH 309 o-CH3 O/ - N H2N

g N_H2N

e PO ATAT2 307 N—N-H—N-O-H—31800TQ AN N-HRN
Ex. /] 2.04 520.3 561\ NH a NN 'g’l““ﬁ 33{1@%%" eRar
No. N\ / N 1.02S#i#btude56 H CH3 N|O RT 312 1BnCH3 Method(s)

(min) | [M+H] (Ex. No.)

318 H,C,

N
_\_O\
CH,
" I 1.93 | 34945 319
X
H
N e}
H
319 H,C
N
_\_O\
’ CH3 186
He N [N 8 377.47 319
IPSa
H,C N“ 0
H
320 H,G
N
_\—O\
CH,
o \ | 1.75 409.3 319
H3C\O N O
H
321 O—CH
(@) /—/ :
N\
H,N CH,
; 3.18 496.1 | 12,2, 22,56
N\ N
O
‘Y(N ]
0 H
322 CN
F,C Ny ’N 3.16 395.5 12
s
N (@]
H
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OQZN\ / 2.63 395.0 160 NN H cix NOH 71 WO
2004/ 043950 PCT/ US2003/ 036003 Ex. LCM5 LCMS

woe@pasase ve No. Structure RT lon Method(s) (PETS2003/036003
[MtH + (Ex. No.) 313 _ OCH3 Or- N H2N\ / O 2.30

T4 Nl

Ex. 4p2. 2 307 TN H O NH 3t =g T HEN—e—CH3
1[2.42 410.1 586 FNNH ~ N O i TSV KCWS " Praparative
2, X

No. o3 N N 2. 18tmsturg 12, 2, 22, [56RTH N QomH 1 BVédhod(s)
H2N \ / (min) | [M+HT (Ex. No.)
323 CN
|
/@N\ ” 3.16 395.5 12
F,C N0
H
324 0
'S
o H,N
N | 2.71 478.2 | 12,2, 22, 56
X N
o
N (6]
H
325 o)
N(j
H,N
N 2.85 | 4782 | 12,2,22,56
A N
QT
N0
5 H
326 o)

SN O CH,
N 2 239 | 568.0 | 12,2, 22 21

327 o]

N
N O  CH,
N0 2 2.95 553.3 12, 2, 22, 21
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O &11-aN NN 2.18 551.0 12, 2, 22, 56 H O H 317 0 No

H2N O 2.88 492.2 12, 2, 22, 56 N~ H NOH72 WO
wWQO®40893050 PCT/ US2003/ 036003 Ex. LCMS LCMS PCT/US2003/036003

Preparative No. Structure RT lon Method(s) (mn)

o~ 4

MFH—(EX——No) 318 H3EN=—M 3349 A5 :
EX YN ~NOH 319 H3G N--\-- o CFBLE\N'% 1 LGS, 1 Preparaiive
No. H3C a~-- N~ StwycteG H N O 320 H3®T N | Ola3

328 Q H
N

N § E
@[ X N (o) CH, 3.01 587.3 12, 2, 22, 21
Lot

329 0

N
@i SON O  O-CH, 267 | 541.3 | 12,2, 22, 21
LoD

H N
(  cH,
CH,
330 0]
OH
H,N
| 2.23 339.1 12, 2,22, 3
F N
AN N
o
N O
H
331 CN
O,N
F.C N I N 3.01 400.0 12, 2
1PSR
N” ~0O
H
332 CN
ON
N } 3.01 400.0 12,2
A N
PN
F,C NTTO
H
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H3G |
12, 2, 22, 56 \ | | |

/ ONO H 321 OGCH3 N H2N -
N~NH NOOHZ322 CN F3C NN
wW@28/08050 5 12 H/ N O H 73 WO 2004/ 043950 PCT/US2003/036003

G13

~ 3.

18 496.1

PCT/ US2003/ 036003 Ex. LCVB LOVS Preparative No.
Structure RT—ton—vethod(s) i NG 323
EX. |oN NN 3. 16 395.5 12 H FSC H N 'c?@? éWSHZ,?rgba@?we
No. [478.2 12, 2,S®@ctus® \ ~ \ N H|{N BT H|326n0 [ Mdthdd)
N H 2.85 478.2 12, 2. 22, 56 hln%) DM | (Ex. No)
333 .G
HC )
N
N
fd 216 | 5822 | 336,222, 56
334
{6 272 | 4190 | 12,222
335 o
OH
H,N
] 282 | 4252 | 12,2 22 3
N
AN N
A%
N (o]
H
336 CN
F
O N, M 3.49 | 381.3 336
X N
L
N 0
H
337 CN
N
O SN 3.49 | 3813 337
SaRS
H
F
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326 OH NHZN- NHOCH3 2.39 568.0 12, 2, 22, 21 H
QCH3 H3C 327 OH N HZN/ \ HOCH3 2.95 553.3 12,

WQ@2002843920 H N--\ CH3 H3C 74 WD 2004/ 043950PCT/US2003/036003
PCT/ US2003/ 036003 Ex. LCMS LCMB Preparative No.

Ex. JLructure RTon MeThod(S) (min) [ [INkT [ ems NO-Preparive
O HN H2N- / \ N-rNO CH3 3.01 587.8 12, 2| 22, 21
No. O/ \ N CHPStrastgredo H H2N | / \RTN H dom. gHzMethyr(s)
841.3 12, 2, 22, 21 N ON OB | GRinf30[@+HI' | (Ex. No.)
338
288 | 4042 | 12,2, 22 21
339
271 | 4601 | 12,2, 22 56
340 O H
N
H,N
N M 2.21 487.3 56
ses
N0 _
H Ny 7
341 cN
F o,N
N ’ 3.16 | 426.0 336, 2
AN N
(LA
N 0
H
342 ; CN
O,N
|
N\ N 3.16 | 426.0 336, 2
D
H
F
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OH H2N 2.23 339.1 12, 2, 22, 3 H)::)~-NN O H331

CN 02N F3C N N 3.01 400.0 12, 2

w@00da9sN N 3. 01 400.0 12, 2
2004/ 043950 PCT/ US2003/ 036003 Ex. LCMV5 LCMB

\aH/ NO H 332
[/ ~\CH H O F3FT/US200¥036003

—=_—7Preparattve—No—Struetur-e—RFgyethedtsd (B N
EX. \[MtH (Ex. No.) 333 H3C H3\ 0 NG 2.%%82.'3?{’3”“"6
No. [336,2,22,56 Sthidtute\ / N H H O KT~ B340 CH Mefhod(s)

2.72 419.0 12, 2, 22 (min) | IMHHT | (Ex. No)

343 o n

N
H,N 7S
N
W P 3.06 | 403.1 | 12,2, 22, 21
344
347 | 456.2 | 12,2, 22, 21
345
1 250 | 408.5 | 12,2, 22, 56
F N
A N
O
N (0]
H
346 oH, CN
@]
N 1 3.32 | 393.2 336
X N
L
N" o
H
347 CN
.
X N
[ R 332 | 303.2 336
S
H
?
CH,
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w@2009/08830 3 336 H O H 337 CN N N 3.49 381. 3prGBVS20B8/@86003

F3C |

\N~N Z H~NO H 335 OOH H2N O 2.82

425.2 12, 2, 22, 3 H&a NN NO H336 CN F\ NN

F ~ 76 WD 2004/ 043950 PCT/ US2003/ 036003 Ex. LCMB LOVB
Ex Mt (Ex. No.) 338 HN ~S  MCHS\N\TGUR) | Deparative
No. 404.2 12, 2, 22Sbucture z—~ C H N O| HRT lon " | Method(s)
(min) | [M+H]* (Ex. No.)
348 o—CH,
ol
SS—N|
CH,
[ 413.6 354
N
X N
Cre
N 0]
H
349 o 4
N
o,N N g
1 ‘N/)\V 263 | 4740 | 12,2, 22, 21
gy Y
H
N (0]
H
350 o
N
S
O:N N CH,
1 N Ko 2.88 | 490.0 | 12,2, 22,21
@N\ N cH,
H 3
N @)
H
351 o
N
S
ON N CH,
1 N K 3.02 | 5041 | 12,2, 22,21
N\ N 3
©: H H,C
N O
H
352 o
N
o,N s
N, A
o N7 CF, 3.03 | 501.9 | 12,2 22,21
Cr
N~ "0
H
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339 0-CH3 O /- NH2ZNCH3 \ J 2.71 460.1 12, 2, 22,

56 F3Ci:::(NNHO H3400H N H2N-/\\/ N
WQ@202/0408303 56 C-NHHONM / 341 CN F 02N NPQ/BS263/036003
426.0 336, 2 HlaaN O H 342 ON 02N | N N 3.16
42603362 —H O F-O 77260 -
EX. BCT/ US2003/ 036003  Ex. LCVB LOMB @riieigp c SO | freparative
No. $tructure RT Stoetiket hod(s) (min) [REH{ (@x. |NoMpthais)
0 HN H2N'S \ / NJ 3.06 403.1 122\ Ahenpl \EN fib)
353
N
O,N d
. 348 | 4781 375
A N
LT
N O
H
354 O—CH,
ol /
SS-N,
HN CH,
i 259 | 4285 354
355
3.76 | 4591 | 12,2, 22,21
356 o n
N
H,N N $
] 341 | 467.0 | 12,2, 22 21
©iN\ N
H
N“~o CH,
357 O\ H
N
HN N>/\S CH
| ‘N/)\,< ° 3.04 | 4601 | 12,222, 21
N CH,
sea
N (0]
H
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aNO H344 OHNCH3 N_/ N H2Ni \ / NB3.17
456.2 12, 2, 22, 21 \ HH3C CH3 C-N O CH3 H 345 0 No
WORM4B4P80 406.5 12 , 2, 22, 56 F I \ N H N O P¢1/B&B0IH36003
CN | 3036 .32 393.2 336 N3JNH%\IOH 347

EN—N-6—H-3-323932 336N ENIT O-CHI-78-\WO——

EX. 1004/ 043950 PCT/ US2003/ 036003 Ecwg'%s “Preparative
No. |Preparative Stdoctuséructure RT Ioanl'/Et hodipm) ( nmigthod(s)
[ MHH + (Ex. No.) (min) | [M*HI* |  (Ex. No.)

358 0
‘S
H,N N
| CH, 166 | 4351 | 12,2, 22 56
F N
X N
1SN 6
N (o]
H

359 R
N, o
H,N N"e
! CH, 166 | 435.1 | 12,2, 22, 56
AN N
LN
F N "0
H
360 9
N,
H,N e
CH
N !N ’ 214 | 521.0 | 12,222 56
SUsea
N O
o H
361 0
OH
H,N
/ 223 | 339.1 12, 2,22
H
F N 0]
H
362

O-CH,
Q /—/
N\
H,N CH;
I 2.71 460.1 12, 2, 22, 56
O
H
F,C N™~0
H
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348 OCH3 O'Il SNOCH3 | \ / 413.6 354 NHNO H

3499 OH N ON~'"-S2 NI \'/ NNZ2.63 474.0
wa2902022521 NH NOH 350 0H N/- S OAN NCIZHS2003/036003

2.88 490.0 12, 2, 22, 21 CHH c¢(LO351 0O H N~'-S

Ex. OW\ 7 N~ ~ CH3 N3 1T N NCH3 02 e Tt T 2221
3lHH3C NOH 352 0H N-S ozh?‘\ms’? l\feM%F-sf’g‘?%at“’e
No.5p1. 9 12, 2, Strucpure RT lon Method(s)

(min) | [M+H]* (Ex. No.)
363 0
)

H,N
N ] 2.50 406.5 12, 2, 22, 56
X N
O
F N0
H
364 0O /\
N N
/g
H,N oH,
|
F\©:N\ H 1.71 465.3 12, 2, 22, 56
N0
H
365 O 7\
N N
g
HN o,

I
/@[N\ N 1.71 | 4653 | 12,2, 22,56
F N° "0
H

366 o
'S

H,N
E . 238 | 3922 | 12,2,22 56
X N
e
N (0]
H
367 0
o
HN N7
| CH, 238 | 3922 | 1
N - : 2,2,22,56
= N
Ji:[ :
F (e}
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C~-Nxo N H 79 WD 2004/ 043950 PCT/ US2003/ 036003 Ex.
LCMS LCVS Preparative No. Structure RT |on Method(s)

w@ pdoap4Jort-H] + (Ex. No.) 353 ~H 02N/ N \ ~ CPCI/BSB3A®6003
478.1 375 HC(NOH 354 OCH3 OO0 ~S-N H2ZN CH3 I \

5594285354\ Nr—N—-a—N-O—H-355-O——N-—H2NNX-
EX 5 N3.76 459.1 12. 2. 22 21 N HCMS|dEMS\|Preparative
No. B56 O H N HSMuctiieS r O 3.41 467RT 12, 2I6k2, 21 Méthoti(s)
H . .
cecl H O CH3 (min) | [M+H[* | (Ex. No))
368 5
OH
£ O,N
N ! 298 | 446.0 | 336,222
AN N
o
N O
H
369 o
OH
ON
|
/‘/‘:N\ \ 298 | 446.0 | 3362, 22
o
H
F
370 oN
O.N
Ly
O N Ay 324 | 4380 336, 2
H
N (0]
H
371 oN
ON
|
HSC\O/‘\(N\ y 324 | 4380 336, 2
N (@)
H
372 e
N
_\~o\
CH,
; ! 190 | 385.3 319
O
H
F N 0
H
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357 O HN ~7 SHN\ N, i CH3 N N CH3 3.04 460.1 12,
2, 22, 21 HCH3 NO H 80 WO 2004/043950

weROnAOERSD3/ 036003 Ex. LCVS LCVS Preparative PQOUS2003/036003
Structure RT |on thhod(s) (n1n) [N%Fﬂ (Ex No.) 358

E6- N1

Ex. Ol .CH3 HZN N I\ 7/ CH3 1. 66 435:
H O H359 0 N(J" N, CH3 H2N \ /tﬁ'bﬁr L9m§6 2BEeparative
No. 1b, 2, 22, 5eStrMcfureN O H 360 |0 RTN-|~ LoBH3 Z\Ilé‘ﬂhbd(s)
QH3 2.14 521.0 12, 2, 22, 56 N[\ ,\.l Y NO,O
—-—H361.0 0 PN 16 2. 23 339 1 12,('3"53) dM '“Gt EX No.)
H,N
N 2.75 | 444.0 | 12,2, 22,21
[ j: ~
N
H
374 0 h
N
S
o | N‘/N s 3.15
N AL cH, . 4741 | 12,2, 22, 21
H H,C
N @]
H
375 0 H
H,N [ K
Ne Ay < ) 287 | 426.2 375
H
N (@]
H
376 0O /\
N  N-CH,
H,N
E N M 169 | 421.0 | 12,2 22,56
X N
oo
N 0]
H
377 o —
N N—CH,
H,N
v 169 | 421.0 | 12,2, 22,56
N N
e
F N (6]
H
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FNO H 362 J -CH3 0/ NHZNCH3 | \ / 2.71 460.1 12,

2, 22, 56 N~ NH F3C "aN H O 81 WD 2004/ 043950
WOEDANERSD3/ 036003 Ex. LCVS LCMS Preparati ve PCIDS2003/036003

Structure RT lon Method(s) (mn) [MtH' (Ex. No.) 363

ON—HR2N2-50406.5 1272, 22, cms W LéMS [NPrEpdrative

BX. 864 OMN-\-0 ..a HZN C% H3 F N-"N'1 71465 3 12 PV

No. 22, 56 H N Strud¢t®es O ~- N\/ N -\RTO H2Nl@gH3 |N\Methqd(s)
N

.71 465.3 12, 2, 22, 56 HF o lae e N RN
.38 392.2 12. 2. 22. 56 Qi SR TBR No.)

378 5
'S

| 2.79 442.4 12, 2, 22, 56

379 o
'S

| 2.79 442.4 12, 2, 22, 56

380 Q
()

H,N
| 2.97 456.2 12, 2, 22, 56
F,C NN
o
N (e}
H
381 o)
)
H,N
| 2.97 456.2 12, 2, 22, 56
N
X N
oo
F,C N" 0
H
382 Q N/—\N
—/ g
H,N cH,
| 2.14 515.3 12, 2, 22, 56
F,C Ny N
o
N (0]
H
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FNFN NO H367 0 N3-, ,CH3 N N2zZN\ / CH3 2.38
392.2 12, 2, 22, 56 7\ H F NO H 82 WO 2004/ 043950
WOEDANERSD3/ 036003 Ex. LCVS LCMS Preparati ve PCIDS2003/036003
Structure RT lon Method(s) (mn) [MH—I]+(Ex No.) 368

r IL’)I\I 2 ﬁO /IJIR N._226 2 1N} -0 0- 0 Y

O G_I ™ " FO U —O9U;, 7 I
EX- 102N N N 2.98 446 0 336, 2, 22 "@'Yl?o LI'?I%?:}O (gil 56%6@“
No. |H3C3 N N 3. Rtré@@rd 336, 2 H N ORTH B710€N | OBthod(s)
(min) | [M+H]" (Ex. No.)

383 A\
g
HN o,
1 214 | 5153 | 12,2, 22,56
F,C N\ N
o
N 0
H
384 ? N N CH
NIVARNIN A
HN \—CH3
1 206 | 5564 | 12,2, 22,56
F,C N\ N
O
N O
H
385 ? N N CH
NIVARANIVER
H.N \—CH3
o 206 | 5564 | 12,2, 22,56
LM
F,C N“So
386 o /\
N O
\__/
HN
1 264 | 4583 | 12,2, 22,56
FC N\ N
e
N (0]
H
387 0, N/—\O
\_/
H,N
1 264 | 4583 | 12,2, 22,56
H
e}
F,C N
388 o n
N
H,N N>/‘3\
] N7 CF, 361 | 4721 | 12,2, 22, 21
N 0]
H
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H3CO N N 3.24 438.0 336, 2 HNO H372 HBC N-\ O

CH3 1.90 385.3 319 F |
wWQO®m408B93050 PCT/ US2003/ 036003  Ex.

Preparative

~ M

No Structure RT

H~/~ FNO HB83W

LCVS LCMS PCT/US2003/036003

Ion Met hod(s) (m n)
|\ T | [ A =V [N /aY Q7in—||\
M+ Ex—Ne—)- N >
Ex [qaa 0 192 2020 M MO H 374] LGP LI%N% Afepaiaiye
No. [N ~ N CH 3. IStréctdrel 12, 2, 22, | 2IRTH H3@B N OMeth@H5)
O H HN- NNI N2.87 426.2 375 HNO o | e o
389
/ ‘\‘
N 294 | 440.2 | 12,2, 22, 21
390
/ "%
N 365 | 5382 | 12,222, 21
391 .
N cH,
HN 7N
l =N
@[N\ N 374 | 5323 | 12,2 22,21
N "0
H
H.C
d CH
392 N
N CH,
HN 7N
. ; 2 326 | 476.2 | 12,2, 22,21
N
X N
LM
N 0]
H
393 o
N  N-CH,
H N
1 216 | 471.0 | 12,2, 22,56
FC N\ N
e
NS0
H
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H376 O ~--~F N~ -CH3 HEN ~ 1.69 421.0 12, 2, 22,

56 M NNO H77 Ol'" N\ ~NCH3 HaN \--/ 1.69
Wa2b4043020 2, 22, 56 HF \N O H 84 WO 2004/ CBGPBES2003/036003

PCT/ US2003/ 036003 Ex. LCMS LCMS Preparative No.

St+uetture—RF—ten—Mthodls)—{mm EVEH~ &R No 2 —4]
EX- 378 NJ H2N 2.79 442.4 12, 2. 22':‘13% ARV | Pigrarative
No. J] 379 O NiStrbigiird 6 2.79 442. JE, A, 56 Mathods)
H F3C H N O 380 O No H2N2.97z5 2, 2, F3C
- ( NNNO ?mm) [ﬁH]‘Z &6)( No.
394 o
N N—CH,
H,N
" | 216 | 471.0 | 12,2, 22, 56
LT
H
F,C N”~0
H
395 O, CH,
N ,
H,N
| 226 | 507.1 | 12,2, 22, 56
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Eo . N 2.35 525.2 T
Oy () 22, 56
H 7
N° "0
H

92



HO 399 O N-]" NCH3 H FCNZ2N\ / CH3 2.15 485.2
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No. Structure RT lon Method(s)
(min) | [M+H]" (Ex. No.)
492 H,C __/_Q
M N CH,
! o
F\C[N\ N 56
H
N~ "0
H .
493 H,C —/‘—O\
M N CH,

| o)
N~y 56
]: ] H
F N0
H

494 (—.O)

H,N N
| o) 56
O
N0
H
495 O—CH,
®
N
H,N 56
| o)
O
N0
H
496 CH,
(‘N
)
* H,N
] X 56
Cr
H
N0
H
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Ex. LCVMS LCMS Preparative No. Structure RT |on
wokwhotdoOs) (mn) [MH " (Ex. No.) 477 O N~ \ PCIZNS2003/036003

N21 aHNO H478 ON~\~0 - CHC/ 21 N~ H cc

o~ L 19 [l 21
L

Ex. |l LOH 479 O NCHS—+ 21—\ Nyt B8 o
X OCHB Of N H I\ /21 \ N ﬁdﬁ% LeMS" " Preparative
No. Structure RT lon Method(s)
(min) | [M#H]* | (Ex. No.)
497 O
H,N N
N IN 0 56
: N (0]
H
498 ()
H,N N
N IN o 56
: N (o]
H
499 HBC—o\\\
H,N O
, 160
OO
N O
H
500
N/ \
156
501 CH;
HN
0]
HN
H,N 156, 214
|
@[N\ N
H
N (@]
H
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woe@pasato ve No. Structure RT lon Method(s) (Mﬂp52003/036003

[MH| + (Ex. No.) 482 0-CH3 OIN- --CH3 H3C 21 N H
N-O-H—483—0-H—N-N-22—\— N H3C 484
Bx. LH3 N/ ONGB 21 NI aN d—ﬂ"‘% WS, Freparative
No. Structure lon Method(s)
(min) [M+H]* (Ex. No.)
502 (—O
W
HN
=0
HN 156, 214
HN
|
CrH
H
N0
H
503 H.C
HC )
N
=0
HN
HN 156, 214
|
@N\ N
H
N o
H
504 .G
o—\_N,c:H3
o)
HN
H,N 156, 214
|
@[N\ N
H
N0
H
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CH3 227 I N \ NN NO H 108 WO 2004/ 043950
PCT/ US2003/ 036003 Ex. LCM5 LCMS Preparative No.
w®EReoyos39s€@ RT | on Method(s) (mn) [MH ' (Ex. MNOT/pS2048636003

ONNCH3 CH3 21 \ N\ NNO H487 ON 11 N21 NN
' f

E.I_NOH 4880N |1%2i HIV‘!{"I\IO:I/IOOH’)C?{'\
X IONNGB NNOS56 CHNO H490°Mec f'?tamgl—uzl\’j'iﬁ@ﬁ?‘ﬁ"e
No. Structure RT lon Method(s)
(min) | [M+H]* | (Ex. No.)
505 O-CH
(@) /“/ ?
CH, N,
HN CH,
l 104
CrCH
N (@]
H
506 F
o-CHs HN I
H N Ay 49,2, 3
! H
HC™ >0 N0
H
507 H,N
13,2, 3
508
319, 2,
151, 3
509
21
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WO ANE0LIBKE Preparative No. Structure RT |on I\MTYUSIZ(OQi)/036003

(mn) [M+H]+ (Ex. No.) 492 H3C ,--o H2N N CH3 F /\
N-© H—N-O—H—493HA L O HAN-N-EHS,
Ex. 556 H F~ra/ NOH 494 O HzN 4\?’855(5 LMBN c?rﬁpﬂf"\!f"e
No. (95 O CH3 4 Strjucturdl N RT lon Method(s)
(min) | [M+H]" (Ex. No.)
510
56
511
56
512 O T\
N S
_/
H,N
F Ne. IN 56
j@[ ¥
N0
H
513 S
-
(@] H
N
H,N 56
F,C Ny IN
T
N O
H

*Preparative methods: the numbers in this column indicate the order in which the
processes analogous to the numbered specific examples (described below) would be
followed, to make the specific compound identified in the row.

Asymmetry, i.e., where a compound’s mirror image cannot be super-imposed on
the compound, may be present in a compound of Formula (I) due to the inherent structure
of the molecule. Examples of such asymmetric molecules include certain allenyl

compounds. The compounds of this invention may also contain one or more asymmetric
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HZN I A/ O56 NNNO H496 CH3 CN ND H2N | \ /
O56 ONO NH H 110 WO 2004/ 043950 PCT/ US2003/ 036003

WE20040€9 LCVS Pr epar ati ve No St ructure RT |PCI/US2003/036003
Met hod(s) (mn) [MH + ( 497 H2ZN N N O 56 \

cen BN BerPigyPe %ﬁ%%?%’gnﬁnﬁﬁa%ﬁr heyariol bty ebpied. A
molecule with a single asymmetric center may be a mixture of enantiomers (R, S), or may
be a single (R) or (S) enantiomer. A molecule with more than one asymmetric center
may be a mixture of diastereomers, or may be a single diastereomer. Additionally, a
compound may exhibit asymmetry due to restricted rotation about a given bond, for
example, the central bond adjoining two substituted aromatic rings of the specified
compound. It is intended that all such configurations and conformations (including
enantiomers, diastereomers, and other optical isomers) are included within the scope of
the present invention. Separated, pure or partially purified stereo isomers of the
compounds of Formula (1) are each included within the scope of the present invention.
Preferred compounds are those with the absolute configuration or conformation which

produces the more desirable biological activity.

The use of pharmaceutically acceptable salts of the compounds of this invention
are also within the scope of this invention. The term “pharmaceutically acceptable salt”
refers to either inorganic or organic salts of a compound of the present invention that
have properties acceptable for the therapeutic use intended. For example, see S. M.
Berge, ef al. “Pharmaceutical Salts,” J. Pharm. Sci. 1977, 66, 1-19.

Representative salts of the compounds of this invention include the conventional
non-toxic salts and the quaternary ammonium salts that are formed, for example, from
inorganic or organic acids or bases by means well known in the art. For example, such
acid addition salts include acetate, adipate, alginate, ascorbate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate, cinnamate,
cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, itaconate, lactate, maleate,
mandelate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate,
succinate, sulfonate, tartrate, thiocyanate, tosylate, and undecanoate. The term acid
addition salts also comprises the hydrates and the solvent addition forms which the
compounds of this invention are able to form. Examples of such forms are, for example,

hydrates, alcoholates and the like.

Base salts include alkali metal salts such as potassium and sodium salts, alkaline
earth metal salts such as calcium and magnesium salts, and ammonium salts with
organic bases such as dicyclohexylamine and N-methyl-D-glucamine. Additionally, basic
nitrogen containing groups may be quaternized with such agents as lower alkyl halides
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501 CH3 HN HN H2N 156,214 \\ N-,~HNO H 111 WO
2004/ 043950 PCT/ US2003/ 036003 Ex. LCMs LCMVS

W@B@pmu:ﬂm ve No Structure RT lon Method(s) (PEMPS2003/036003
[ MtH] + 502 (10N O HN O HN 156,214 H2N

C
suceh mw@ ﬂ“lsé‘ze&e”%@@wE@a@@%‘grﬁﬂﬁﬁéﬁﬁq@% Bt gufpres
incliling dimethyl, diethyl, and dibutyl sulfate; and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and strearyl chlorides, bromides and iodides, aralkyl halides
including benzyl and phenethyl bromides, and others.

The esters of appropriate compounds of this invention are pharmaceutically
acceptable esters such as alkyl esters, including methyl, ethyl, propyl, isopropyl, butyl,
isobutyl or pentyl esters, and the like. Additional esters such as phenyl-(C+-Cs) alkyl may

be used, although methyl ester is preferred.

Unless the context clearly indicates to the contrary, whenever the term

“compounds of this invention,” “compounds of the present invention”, and the like, are
used herein, they are intended to include the chemically feasible pharmaceutically
acceptable salts and/or esters as well as all stereoisomeric forms of the referenced

compounds.

Method of making the compounds of the present invention

In general, the compounds used in this invention may be prepared by standard
techniques known in the art, by known processes analogous thereto, and/or by the
processes described herein, using starting materials which are commercially available,
producible according to routine, conventional chemical methods or the synthesis of which
is described herein.

Generally, compounds of the Formula (1) where R®is H, (C4-Cy4)alkyl, or OH,
Formula (la) [where R® is H], (Ib) [where R®is NO_], and (Ic) [where R®is NH,], can be
synthesized as shown in Scheme 1. Compounds of Formula (I) where R®is OH require
the protection of the OH group prior to the first step; deprotection can occur during the
third step. Compounds of Formula (1) where R®is (C-Cy)alkyl are prepared from (ia)
where R®is H by a three step procedure analogous to that of Zeitschrift fuer
Naturforschung, Teil B: Anorganische Chemie, Organische Chemie, 30B(11-12), 954-8;
1975, that is incorporated herein by reference. Except for compounds where R" or R? is
an optionally substituted amine or pyrrolidiny! (see Scheme 4), or where R®is H and R*is
S(O)R (see Scheme 11), treatment of a substituted indole of Formula (I1) with a
protecting group produces an N-protected indole of Formula (lll). The compound of
Formula (lll) can then be deprotonated and quenched with an electrophile to furnish a
dicarbonyl indole compound of Formula (IV). The Formula (IV) compound can be
condensed with an aryl 1,2-diamine of Formula (V) to generate a compound of Formula
(la). Nitration of the compound of Formula (la, where R® is H) can provide the 3-

nitroindole compound of Formula (Ib) [where R®is NO,]. Reduction of the nitro
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LCMS Preparative No. Structure RT lon Method(s) (mn)
wQ hokfo4396EEx. No.) 505 O CH3 O/- CH3 N HN _ ErBU$2008d36003

\ \ HNO H506 F O CH3 H2ZN\ N N 49,2,3 H H3CQ

funfftyr i orehun o F o (bR (g F S A0 o

[wherg R3E NK.IN\\ H N O H

Scheme 1
3 1
R [ R
Boc,0 7 /\l_R5 1) t-BuLi
— N =
BIOC R12 2) (COzMe)z

(1a) 1.) Protect
(1, where 2.) t-Buli
3 2
R™=H) 3.)(C;-Cpalkyl-halo R No©
isoamyl nitrite\
(when R® = H)

H,, Pd/C

or SnCl,

or Fe/AcOH
Formula (11} is readily available, or see Scheme 15 (for synthesis of Formula Il

where R* is optionally substituted phenyl or optionally substituted pyridyl), Scheme 16 (for
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Preparative No. Structure RT lon Method(s) (mn)

WO ookfo4396Ex. No.) 510 0 CH3 F N H2N N/ \ / BGI/UB20EM36003
I~NOH H 511 ON~—~ -CH3 H2N _ 156 \ W HF NO

syntlg\ligzsl 2500 é{oﬁfct%\ If_@]rg@la}_&gl@q% iN’Ff?rngJlll]@%raRmis (%1-(()36)Halkoxy
*Prepa’r ative methogsy the nunbers in this col ulrm
indicate the ordeN i ¥ which the rocesses _anal ogous

°P""I1"gaq'l¥ %@bﬁwiw@% sp\e—lc)ixf)i %‘I*l%ﬁﬁ (ég‘p 8 E'Piogéamwé@ ng)where R*

is NIOWCHalksT],, Jfoidl Sukeehe 210(farRlyRthESIE oF P&GIUIA Q1) GPBRORPE H).
identified in the row

Ar
Formula (V) is readily available or see Scheme 14, where substituted G is

readily available as a di-nitro compound, or see Scheme 20 where substituted @ is
readily available as a nitroaniline compound.

Compounds where R® is NH(C-Cy)alkyl, NHC(O)(C4-Cs)alkyl, or NHC(O)phenyl
are synthesized starting with Formula (ic), according to Scheme 5.

Reaction Schemes 2, 3, 5 through 10, 12 and 13 each describe how to make
compounds with certain R* sub-groups where the starting material is an R*-sub-group
compound of Formula (la) [Scheme 8, which can be applied when R® is H, as in Formula
(1a), or when R is alkyl], Formula (Ib) [Schemes 2, 3, 6, 7, 9,10, 12 and 13, which can be
applied when R® is NOy, oris H, or alkyl]. As stated previously, Formula (1c) from
Reaction Scheme 1 (where R®is NH; and R* is as described without limitation) can be
converted to a compound where R® is NH(C,-C,)alkyl, NHC(O)(C-C4)alkyl, or
NHC(O)phenyl according to Scheme 5.
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and nature of the various substituents selected. A
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varieBi ditahfidesali @uheral Borveia @pnd, for exanple, the central
bond adj oi ning two substituted aromatic rings of the
specified conmpound. It is intended that all such
configurations and conformations (including

S enanéioners, di astereoners, and other optical isoners)

= ncluded wthin the scope of the present

i nvention. Separg@tted, pure or partially purigtied0O
stereo isoners of Mthecgnconpounds of Forpul a
each i ncl ud@aNw iﬁSthe scope of the 6&&
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t he N esiltabHe bi ol ogi cal act Wiy, etise of
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this invention aflé also within the scope of (lehis
invention. The term "pharmaceutically acceptable salt"
refers to either inorganic or organic salts of a
conpound of tRg,RPesent invention that have
properties ephablig for the therapeutic use
i nt ended. Egg? é)gkfﬁ% see S. M Berge, et ai.
" Phar mace Y T3 %’)E{ " J. Pharm Sci. 1977g1166,01-19.
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itaconate, |actate, maleate, mandel ate,
net hanesul fonat e, 2-napht hal enesul fonate, nicotinate,
nitrate, oxalate, panobate, pectinate, persulfate,
3- phenyl propi onate, picrate, pivalate, propionate,
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form Exanples of such forns are, for exanple,
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al kali metal salts such as piot assi um and sodi um salts,
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magnesi um salts, and ammonium salts with




organi ¢ bases such as di cycl ohexyl am ne and

N- et hyl - D-gl ucam ne. Additionally, basic nitrogen
W@ 0uAi3Isng groups may be quaterni zed with sucPCHUSIDF036003
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butyl chlorides, brom des and i odi des; di al kyl

sul fates including dimethyl, di et hyl, and di butyl

suI 3 b1 12l h

6 ﬁ‘ér‘%iorﬁ.lﬂ% @ q%'i%ouﬁa% %r%%i ! aﬂﬁ R g@sb’o‘fﬁiﬂ, can
be [bepmedzl b;s cmmérslmjoﬂhs acrdr(ml) IkcyiheiadﬂOhdlle Formullalﬁlml) hy a two step
r :

pro%etdﬂ Y, éng@gﬂnggg qﬁng%%’ %g%yn?ﬁﬁtﬁn@é@%t\@/gﬁﬁ/\%ﬁ b}:}gdlﬁﬁlt)ﬁ 58 shown
in Sphaner@c wdtmahd of alcabole(ﬁg)a&nﬁw@ fedogenstingiegerd suet &s/$OBr,
proglife; o & rﬁsc’on]pg %{ﬁ?l‘ lgcgrnp?a Q?Qt 3&“{ e?f Sﬂ% RMe i(hﬂgﬁfﬂﬁrkegﬁgrj an alcohol
oraﬁdmmrmms tbe;ethes(ls)ocﬂneamp@éﬁybsme{gtweﬂ;ﬁ) al kyl may be

used, although nmethyl ester is preferred. Unless the

context clearly indicates to the contrary, whenever

the term "conpounds of this invention," "conpounds of

the present invention", and the like, are used

herein, they are intended to include the chemcally

feasi bl e pharmaceutically acceptable salts and/or

Scte tegs as well as all stereoisoneric forns of the
—r-ézigeTenced conmpounds. Met hod of maki ng the conpounds

of the present’yﬁégntlon In general, the conpounds
used i hi s i,on may be preparQﬂbe
technigég i P Rirt, by known p f

al o o, y ti Qce eséri bed
h eI, STasi Gg st arti ngj 'ﬁaft”érl alﬁch ariéj

|y avail abl e, produgi
Prouti , conventional chem cal ‘nethods or the
synthesis of &hich is described herein. Gdfkrally,
conmpounds of the Formula (1) where R3 is H,

(d-C4)alkyl, or OH_ Fornmula (Ila) [V\hereR3|s H ,

(I'b) [where &Blis
€requite & profecti on of

s n be synt hes
the ng RediyrSl SLe gpr odecti on can
occurR sgep. Catp $” 00 Fornula (1)
where R3 i sH Cl- C@h@l kyl are prepared firom (fip) where

R3 is Hby a three step procedure anal ogous to that of
Zei tschri ijt AruetiondNipbubstitotes elatnag, TO B: Anor gani sche

Q-
(@]
5
<
5
=
SS'

s shown in Schenme 1. jCogpgunds of

Cheni e, gaﬂgsarh eptichalsebstiB@B( 11- 12), 954-8; 1975,
that is i co&% P%d‘“‘l’{@ﬂ 3??”‘%  PeNEeence. Except for
conpounds Ywh Riperggse; RPETERe ot i onal |y substi t ut ed
am ne or pyrrolidi see Schene 4), or where R3is H

and R4 is eYSch
subst kt uted ind Ie\ Formﬁ ere(%eﬁmn\mp %naayELth@gd ng
group p N- pr ot ec B8N LM &9ofMIRA I (111).
The conp@dund of Hormul a ( 1PVIo)idinyh RiPEHE! 19 @eﬂdmyl

depr oR%)nat e®l arfd quenched WHAR, erN[€dalatigithi le to
furnish a & carbdilyl indole conpound of Formula (1V).
The Formula (1V) conpound can be condensed wth an
aryl 1,2-diamne of Fornmula (V) to generate a conpound
of Formula (la). Nitration of the conmpound of Formula
(la, where R3 is H) can provide the 3- nitroindole
compound of Formula (Ib) [where R3 is NO2]. Reduction
of the nitro

120



116 WO 2004/ 043950 PCT/US2003/ 036003 functionality of
t he conpound of Formula (I b) can furnish a Formul a

W@ bap/oenpound [where R3 is NH2]. Schenme 1 RIPRI/LSHB3/036003
Rll RA RA R5 BOC2OR5 1) t-BuLi NN H 12 Boc R12 2)

(c2me)2 (I11) (I'11) where R3 = Hor protected OH Rl
RI11IR4 R3 RI1IR4 Ar (N2 RB - ~RB 02 ~fVH/ 15R
2 RRN(V) NRI12 MMONrr H OHRLI2 AcOHR2 N O (IV)
H(l, where R3 =Hor OH RI1 4 R R3I RS (la) 1.)

Protect R1L N NR12 (1, where 2.) t-BuLi 2 FHO R =

H) Cdmpo(iis @Ajaainkiial (1K) &l whibh bhe(Ar, ringtie benS3 REor R? is an amino
R TR NN
diflloronitrobenzene of Formula (V1) to an aniline of Formula (VII) is accomplished by
ammonia displacement of a fluoronitrobenzene. Displacement of a second fluoro group
from the compound of Formula (VII) by an amine of Formula (Vi) provides a
phenylenediamine intermediate of Formula (IX). Reduction of the nitro group in (IX),

followed by intramolecular condensation with ketoester (IV) provides a compound of
Formula (lk).

Scheme 4

Fe, ACOH H (Ik)

Y = an optionally substituted amine,

e.g., an optionally substituted amine,
HN[(C4-Cg)alkyll,,
HoN[(C4-Cg)alkyl], morpholine,
piperarazine or pyrrolidine
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H2N -11 RS R1L H2, Pd/C Ar | NHR12 or SnCl 2 2 RN

OH(lc) or Fe/lAcOH Formula (11) is readily
wa@e@itloadsse, or see Schene 15 (for synthesis of PEDUR0E036003

Il where R4 is optionally substituted phenyl or

optionally substituted pyridyl), Schenme 16 (for 117

WO 2004/ 043950 PCT/ US2003/ 036003 synthesis of Boc

protected Formula (11) [that is, Formula II11] where R4

is (Cl-C6)al koxy HNnNn X optionally substitued with '

\--J ), Scheme 19 (for synthesis of Fornula (11) where

R4 is N(CLl-C3)al kyl]2i) and Schenme 21 (for synthesis

of Formula (I1) where R3is H. Ar Forrmula (V) is

readi ly avail able or see Schene 14, where substituted

i s A ddimpogddiof Formwaa (lekiera®R’ & WH. oart boalkyated wndeylated to

ee Schene, 2Q \wher e bst it ut ed adily avail abl e
prod;gegorﬂpwqp&rﬁqﬁq{gulgélﬁ@ﬁﬁ ow nSlc:)rEerr]n sgv\/nere R3 is

NH( C1- C4) al kyl , NHC(O) (Cl- C4) aI kyl, or NHC(O) phenyl

are synthesized starting with For mul a (lc), according

to Schenme 5. Reaction Schenes 2, 3, 5 through 10, 12
Schamg 513 each describe how to make conpounds wth

certain R4 sub groups where the starting materi

an R4-sub-gr

whi ch carg3be hgd when R3 s H as in For —;R
(la), or &34 s al ky | P25°EGr mul a L b) [ Schejfes\ 27°gs
3R\6. 7 9,10, 12 Fnd (@304w4wl§£p)§hn ' 12
R3 (I & oNis R or aIKIJ St at 6r elously,

Fos Hrom Reattfo 4%&4'@#&9 1Re is NH2
and R4 is asS descri bedonghbmaao)tii m t at | on) Han be
converted to a conmpound where R3 is NH(Cl- %al kyl
NHG{Dviele £43 RHkY! , or  NHC(O) phenyl accrdhgefo=
Scheme 5. 118 WD 2004/ 043950 PCT/ USZOOS/IQB@@I}@ C@)hlk@ln’e
2 shows how conpounds of Formula (1), ,g@ )'@
and R4 is CN, can be converted to conpoun
(I) vvhere R4 is C(OR6 by standard funct'l"'dﬁ@)pheﬁ}"oup
I
O B0 P o Ry RO il (P SR R ulin ) g Rsaribed

con
in Sch@fb‘@ﬁy‘vh@fed%nel NQ:zend Roisan amgiowba&tw@d(nyerphqu L Amig is shown

in S'e_ﬁ%rﬂg 6P", opﬁre)‘ﬁélgé amldea(rzr‘])%a}ﬁ b%fcoﬂ%rﬂa@ﬁto‘?ﬁe BERSY 3mine derivative

(lo), which can be acylated to provide the amlde (Ip)

Scheme 6
R" O R O
O2N —)]\ N O,N ~)J\N
, \ 7/ acid 1 / \ 7/
R’ N N 12 R Ny N 12
G E N e RO E N e
R? N0 R? N0
H (In) H (lo)
02N '—)J\N
(C1-Ca)alkylC(O)CI 4 \ /
R12 NH
Ar[
o}
32 »
(C4-Cj)alkyl

(Ip)
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0O2ZNCNO2NOH 551 R1 R RNNR2KOHRNNRLIZ Ar
HAr HRZR NOR2 NH (Id) H(le) NH2R10

WORGog13988) al kyl )12, NH (Cl-C3)al kyl )] R8,  R11POI/US2003/036003
NH C3- C6) cycl oal kyl ] (C1-C3)al kyl, ~ or 02N -~> R6 an

optionall bstityte

OB 4Rk o BRI 1t o 0c e P KPR BB ongrg e
prepdreNa®&shbwr fr) Scheaept. i 'ﬁga iadela tcarbexgic, ackl(BORS mac@@wm 419

4/0%3950 Pl /lJ 5%25?/0‘2 @‘%R O her Formula (1)

SU”"'&%H’%G BOCHARR SURSEY| @ W and R12 are both H,

can be prepared by conversion of the acid (le) to the

al cohol of Fornula (1g) by a two step procedure

enpl oyi ng an i m dazolyl carbonyl internedi ate foll owed

Schele 7 eduction as shown in Schenme 3. Treatnent of
al cohol (Ig Wlh a hal ogenating agent such ag, SOBr 2

produces a f e
8ist her an al cohol Nné&ﬁ’@gny'

hal i de, ! h)

the etRery(1 or _t hg,Natpeerl | HSchene
R RO 02N~ OH R-\R BHA Ar N
%\Z( O'R N o R'{le) H(Ig) 02N Ar Ny

RZ akyl ll\/lj &® N\ N base R\

Preparation of compounds of Formula (it) where R%is H and R* is a pyridyloxy
group are shown in Scheme 8. A methoxyindole of Formula (Ir) can be transformed into
a hydroxyindole (Is), then coupled with a halopyridine to provide a biaryl ether (If) as

shown.

Scheme 8
R11 R

— OMe R3 — OH
\ / BBr; \ /

R? N l - .
12 12
EOLY T
R? N0 R?
H

(Ir) (1s)

R3

optsub

Cl
(Ir), (Is), (1): (1), where \CW

R®= H or (C4-Cy)alkyl

optsub

3 \ / WCW
REE -

(It)

123



R2 NORNOMH(Ih) H(li) an optionally substituted

amne, e.g., an optionally substituted norpholine,
WOR|og@13968) al kyl ]2, Ph-NH2, pyrolidine, piperpi/mgz003/036003

pi peridine 02N -Y 1\ / Were Y is an optionally

substituted R M N amno group, e.g., norpolinyl, Ar

H pyrolidinyl, piperizinyl, piperidinyl, RNO NHPh,

or N[ (C1- C3) alkyl]2 H (Ij) 120 WD 2004/ 043950

t he tﬁ?%%g %%g%ocgﬁ'?ggn E?rel;é‘f@ E%r lg%“g%khreiansu\gjtiitﬁtgd
pyrralisfrss amldem:tan bamtedaed &s showiin t&hamemarﬁeﬂroa@:té‘dmmel(m

e on, o de oronltro

PresBEREETIE PTTer et Sor SR RGeS P "eATd WG TFA fo produce
an Noethylnisd efiFdyhula(ind SeaoftissphadRNB) ca®be @onverted to urea (Iw).

fluoronitrobenzene. D splacenent of a second fluoro

group fromthe conpound of Fornmula (VIlI) by an am ne

of Formula (VII1) provides a phenyl enedi anm ne
SChi ntermedi ate of Fornmula (1X). Reduction of the nitro

in (I X), followed by intranolecul ar

condensat i opa“\ﬁ:tch ket oester (IV) provides a chng@d

of Fo )1L5chema4|\|02 NO2 NH3 |\
HY ( F J Y NO (V) (1X2 6 N
RllRN MeO RFA \ / 10 H R12 A\
ACIQPI H (e Y op | N R
;&(EE[H ed! am nep,cg. 9., a2 '6%6@ ona Esu stitut ed HC’NH
Ram neN 7O N~ S0 8
H (lu) H (Iv)
R11 Rso
02N /U\N
(C1-C3)alkyl-NCO R1 Q H
- @[N\ R12 N\\<N\<C1-Ca)alkyn
R N0 HeC'
H (W)

Other Formula (1) compounds where R® is NO, and R* is oxadiazole can be
prepared by conversion of an amide of Formula (If) to the dehydrated heterocycle of

Formula (Ix) as shown in Scheme 10.

Scheme 10
A R'"  N-N
= | D—CH
O,N % NN~ ~CHs O,N ( //ko>\ 3
H
R1 N | O pos R N /
S N R12 £ N N R12
Ar l H Ar[ H
R N~ 0 R2 NS0
H

(If) H (1)
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HN (Cl1l-C3)al kyl ]2, H2N (C1-C3)al kyl], norpholine,

pi perarazine or pyrrolidine 121 WO 2004/ 043950
wWEIMOERSO3/ 036003 A conpound of Formul a (1 c)P@iTEs®oFB36003

is NH2 can be al kyl ated or acyl ated to produce

SorRRRERAR b e oMl Mo IR M B BRen (1. e

exaingle, Barpaiclagididded offoriduld (R) 2ambe unikédRiith arRaid ctbridd tor

prox%%?’%ll)e 8&9@ @ia,\ﬁ(l)l%cccihc pmrcﬁymg ry%k%h%n%f%%% )H) could

produtd€(qOinogaiinongabikidrmulsH{N)C1- C4) al kyl , or  NHC( O phenyl
Preparation of conpounds of Fornula (In), prepared
usi ng the nmethod described in Schenme 2, where R3 is
Schai@@ 1dnd R4 is an ani do substituted pyrrolidine an de
IS shown |n Scheme 6. A pyrrolidine amde (In),can be

convert ed éhg pri mgly anmiype gerivative (I ch
can be acy at "t 0 proviy Si?}th am de (Ip). Schegmex6-r?
R11 0 R11 PNRN 021N, I:’;\CldeNAr \RL& o5

RAH2

NHBoc Ar/H
02l 4CL- G al kyl (O EH(IIRL N N @@H Ar
N O 10 C1-C3) al ky

(X) (X1}

(ly)

Hydroxymethyl indoles of Formula (lg) where R® is NO, and R* is hydroxymethy!

can be reacted with an isocyanate to furnish carbamates of Formula (Iz) as shown in
Scheme 12.

Scheme 12

OoN ; O.N __/\O/U\

1 |
phenyl-NCO R 2; N\ N =12
Ar [ H
R? N0
H

(I12)

125



122 WO 2004/ 043950 PCT/ US2003/ 036003 Compounds of
Formula (1q) where R3is NO2 and R4 is an

waeyksdosonam de are prepared as shown i n ScheP€I/US20051@36003
i ndol e carboxylic acid (le) is reacted with a

onam dyce a sul fon arb m de (1qQ).

SoreRBom g ol ForRuE (15T e seruated ReckhI BRIt Fauis O
and/redd?é‘cﬁﬂlﬂpdi\eﬁlxtbhd td prodbcdRedtéy ddrivativds JfIFBARUIA(BaRadsHbivn in
Sch H2 NORNOH(le) H(lg) Preparation of
C%@ﬁﬁaunds of Fornula (It) where R3is Hand R4 is a

pyridyl oxy group are shown in Schene 8. A

net hgxyi ndol e of Fornula (lr) can be transforned into
Schem roxyindol e (Is), then coupled with a hal opyridine

to provide a bigryl @ther (It) as shown. hemp 8 R11

Rl1 1 R3 -~OM R3-JJOH | BBr3 RL~\/ R N/
R 12 ~Ar r\@22>2qRINORNOH(|@;N |
Ropi1sub ) 1 $)R® (1tpochl) iwhere R3 RS
(C1-CAT® Ropt? sub—R3~01 N7 N RL
~Ar ' 123 Al
R? N R? N0
H (le) H (Xl
R11 o)
O,N \_§U\ 0-Q here. G
X s where, Q =
foQ r N / 32 (C4-Cs)alkyl,
AN N R
Ar [ H (C3-Cg)alkenyl,
R? N~ 0 (C3-Cgalkynyl, or
H (laa) (C3-C6)cycloalkyl

Preparation of Intermediates

Compounds of Formula (V), used in Scheme 1 above are either commercially
available or can be prepared by reducing the appropriate 1,2-dinitroaryl precursor (XIll)
as shown in Scheme 14.

Scheme 14

R! NO NH
2 2
(A" twPde @[
R? NO,

(X1ir)

Biaryl indole compounds of Formula (lllb) where R* is phenyl or pyridyl can be
prepared as shown in Scheme 15. Performing a palladium catalyzed cross coupling

between an indole boronic acid of Formula (iib) and an optionally substituted phenyl or
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WD 2004/ 043950 PCT/ US2003/ 036003 O her Fornula (1w)
conpounds where R3 is NO2 and R4 is a urea substituted
wWQReokios ne am de can be prepared as shown i nPSO82083/036003

9. A prot ected amne (lu, prepared using the nethod

o BRSBTS PR e

nitrégenipeo\ides) the diary interomadtate efl Formula @db)( 1w) . Schene 9
R11 RI1IR50 02N 02N ~~-N 12 R1 TFA;, 1 N 12 NR N

Sc HHR H3C-NHBOC NaHCO3 Ar HFR CNH R NOR2 N
O3 H4{IuR™ (1v) RL1R50 02N | ANs (CR'€3) al kyl - NCO R1
H Ar 2eN—~(N(C1 C3) al ky 2Fr(HH3C\\ RN
OO0 Formulpd (1) co 3 RsR3 i S
NO2 an Y Z(glg)lafe{—e—eaﬁ—-be z\h%s

conver ¢4 on R°an amide of Fo mul aq (1 fl), '?o the

dehydr at edRhet erocycl e oR™ "#0r nul a (1 § as shown in
Scheme 10(lbSchene 10 RELRGH R11 N K@) 3 02N NNCH3 02N
CA0 CH R1 HORilFNFNlZ P205 RN 12 2 Arll HR Ar H
R RNO2RN If) H(Ix) 124 WO 2004/ 043950
PCT/ USB®03/ 036 slswof For mul a (I y) can be

prepared—as sh ipdschenme b
rdgﬁ (% BBRE ARREPTY an ary

acid indol es ofg,fo
chloride to provi i ndol esaest RESY riepmoRtinngl subsiivertc

hydrol ysis of aryl cHi'B} | desamﬁeﬁﬁeﬂMafo(Rf) coul d
pr olﬂfé?l‘ﬁegig{e'ma(cﬂéé, AT &fepgr%rcmﬂp@u&ljé’gf Formula (1), in which R* is an

morpholinyl-substituted alkoxy group, can be prepared from a hydroxyindole (llic) as

shown in Scheme 16. Conversion of (llic) to an amine of Formula (llle) is accomplished in
two steps via an intermediate haloether (llld). The Formula (llle) indole is carried on to
final product of Formula () in the Schemes described above.

Scheme 16

N N \
] R /
Boc R12 Boc R12
(Iilc) (llid)
11 /TN
—\ R R N O
O NH N S
n__/ 74 | 10
J
—_— /\R5
Boc R12

When substituted piperazine is used in the preparation of Formula (I) compounds
in which R* is an alkyl or acyl group substituted by piperazine, the substituted piperazine
can be prepared by conversion of a compound of Formula (XIV) to a sulfonamide (XV)
upon treatment with methylsulfonyl chloride. The product, a N-Boc protected piperazine
(XV) can be converted to a monosubstituted piperazine of Formula (XVI) by subjecting
(XV) to an acid such as TFA as shown in Scheme 17. The resulting Formula (XVI) can

be used, for example, in the last step in Scheme 2.
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Schene 11 R11 OO0 RL NICI R11 0"0 s\R7 Ar \\ 5R~ R
5 R NC RLN12 RNIR (HO2B N R12 Pd(I1l) Ar f I
WOoRM4BIPSN C (X) (XI) R11 O-~0O AcOH R1 N, jRCTZNSIR3/036003
nAr H R2 N O H (ly) Hydroxynmethyl indoles of Fornula
Sche Igl where R3 is NO2 and R4 is hydroxymethyl can be
ed wth an isocyanate to furni sh carbamates of
Formul a (| z)—as showCHkg$0,Gchenme 12. Jchene 12 R11 R11
0 02N OH2N M=BoD N-phenyt~ RH:sFQRN 1 REBICN N 2 R12
phenyl - NCO NR2 4r( HACH R R2 NO H (lg)
H (lz) 125 M®)2004/043950 PCT/ US20GRY)036003
Compounds of Fornula (1le) can be converted to acid
chl orides of Fornulaid( XI'l) and fe ed with an al cohol
to produce ester deriwat $E020N F la (laa) as shown
in Schenme 13. Schene 13 R11 0 RI1 0 02N OH 2N C R
1 R5S0CI21r RRA | NHRYIR: A | NHRI2 CCR2

N A@niﬁ% d'élri\%tives of Formula (XVIII) can be prepared by conversion of a ketone of
Formula (XVII) via reductive amination as shown in Scheme 18. This Scheme includes
synthesis of the amine compounds that convert to N[(C3-Ca)cyc|oalkyl][(C1—C3)élkyl] and
to substituted N[C4-C4)alkyllz, and can be inserted into, for example, the last step of
Scheme 2, the last step to make Formula (j) in Scheme 3, and as compound (Vi) in
Scheme 4.

Scheme 18

o)
NaB(OAc);H

(C4-Cs)alkyl /U\(C1 Cjlalkkyl + (C1-Cg)alkyINH2

(XV”) ACOH, CH2C]2

HN/(CrCs)a'kyl where the alky! groups are optionally
substituted and the alkyl groups of

- 1 |)\ R kvl (XVII) can be joined either through a
(Cr-CoJalky (XVIflC);1 Cofalky carbon or heteroatom
Compounds of Formula (l1if) can be prepared as shown in Scheme 19.
Conversion of a fluoronitrobenzene of Formula (X1X) to an aniline of Formula (XX) can be
accomplished by displacement of the fluorine of (XIX). Nitroaniline (XX) can be converted

to aminoindole (IlIf).

Scheme 19
R" R11
NO, NO,
R°- [(C1-Ca)alkyll,NH RO
> Pz
F CHa [(C4-Ca)alkylN CHs
R R12
(XIX) XX)
11
HaCO T
’ >—N(CH3)2 R5——-/ | N where alkyl groups can
HsCO [(C4-Ca)alkyl,N x / be optionally substituted
17C3 2

R (lig)
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H(le) H(XIl) R11 0 02N OQwhere = HOQRL RS, Q
N NRL2 (Cl-C3)alkyl, 2 Ar Il H (C3-C6)alkenyl, RN O
wQ@ aR4063va0 kynyl , or H (laa) (C3-C6)cycl oal kyl PCT/US2003/036003
Preparati on of Internmedi ates Conpounds of Formula (V),
use .
verPaBP R Eolm 8OV BE Berb e P B [dnéme 20. Patagium
assigbert cqupliag ef d bdndinitidaniiae ¢f Farmadau@ed)y wih<ardyl horowis asiiewould

ol S5 2 B8R 05 o A oGl e
diamovepefifdsndé (Bogrnula (111b) where R4 is phenyl or
pyridyl can be prepared as shown in Schene 15.

Perform ng a pall adium catal yzed cross coupling
Sclismter2@n an i ndol e boronic acid of Formula (lib) and an

optJ onal | y,Substi tuted | or WO 2004/ 043950

PCT/, %ﬁ(ﬂﬂ@r&lewzi %ﬁﬂp o l\%t%oppfoo%%ﬁé'? NH;
i nd® Formuta—(t+tey. PRotect!
i ndol e~ niWW20genPgiilbvi des t he
Formul gyl 11b). Scheme 15 R3 nR R11 B(OH)2 Pg;,b
Z- - Ropt sub (hddpienRTahlb&®12 Ropt sub H R12 (lib )Z :
halo (11c) [RBtidRaly BosiB@dI Ropt sub N ~ 5 R where Z

i's phenyl i dyl 12 and R b_i.
opt BB Rt PR ol F o BiesERR Rl ey o cocn)
as shown in Scheme 21. The anilines could be converted to diazonium salts of Formula

(XXIV) followed by reduction to substituted phenyl hydrazines of Formula (XXV). The

hydrazines can be converted to phenyl hydrazones of Formula (XXVI) which can undergo

an acid assisted cyclization to yield substituted indoles of Formula (1llg).

Scheme 21
11
R5
SV
| /lR4 HONO
H,N
R12
XX
R11
0 /R5
3
H3C)J\H |
HN
rl\l R12
(/
L XXV (lle)

It is to be understood that sensitive or reactive substituents attached to
intermediates or to compounds of Formula (I) may need to be protected and deprotected
during the preparations described above. Protecting groups in general may be added
and removed by conventional methods well known in the art [see, e.g., T. W. Greene and
P.G.M. Wuts, Protective Groups in Organic Synthesis; Wiley: New York, (1999)].

In addition, it is to be understood that reaction conditions for N- or O-acylation,

alkylation, or sulfonylation of the intermediates and of Formula (I) compounds using acyl
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Internedi ate i ndoles, used to prepare conpounds of
Formula (1), in which R4 is an
worsplogdosmy| - substi tut ed al koxy group, can be PCEpPS2063036003
froma hydroxyindole (111c) as shown in Schene 16.
halldgéc%ﬁa%ﬁﬁ%gqugukf{)r? htgl?iggn é“%cﬁ‘lgﬁlﬁ %ge(r %Wei I%Eat(t;asleegre g‘f—énerally
interbiedrgetibier ad islwall)knowh én fherantulFor ekarmhple, condidioes tesefteat Niamglation

] | duct of F 1) i h
e 35BS S B U,
sulfdalafdion by BlubdRbutitig Bte a;ﬁm@prﬁl&smyl%ﬂdé far ltted) adyl héldp R3

R11 N ONH /[ ~--
bt iR Septe Xy e et se PbisTpis P Eegtongesorbed
herdir bitdduld not®ergensiasl dsnimiiiigcthe Béopesofehe mviytiondn aay why.
group substituted by piperazine, the substituted
pi perazi ne can be prepared by conversion of a
conpound of For mul abfrXlidMionsand Aubdyensani de (XV)  upon

hyl sul f on oride. . Th u
N BB esrhs ey BB s BB T They ove
themmﬁglhfdahtﬂgt ed pi perazine of Formula (XVlI) by
subjecting (XV) to an acid such as TFA as shown in
Schenme 17. The resulting Formula (XVl) can be used,
Acci or exanpl e, dcetyt dtorldest step in Scheme 2. 127 WO
04/ 043950 PCT USZ 03/ 036003 Schene 17 " -~ CH3SOQ2CI
fN-Boc = \--/ NBoc (XIV) (XV) acid
BocCHBSCQ N NH &%&qucémﬁmm derivatives of Fornula
(XVII1) can be prepare conversion of a ketone of
CDIEor mul a (XVI 19 t{;ﬁ 'qz}gﬁ%éﬁéve am nation as shown in
Celig@hene 18. ThiegistSeduetralemach ofdesite Syrpt hesid©f diatantaseous earth

DM&F(??% %g?'gsgl%@&ﬁar]_lf%%gver§ 'ﬁ%}?? and to substituted

DMIE[ C1- C4) al kyI@rﬂethambthma be inserted into, for

xampl e, the | henme 2, the last step to
DMBake For mul awﬁﬁé'me{r‘? %8 , and as conpound (VI11)

DM80-d;Schenme 4.dimethylsulfoxide- d6

ESI electrospray ionization

EtOAc ethyl acetate

EtOH ethanol

HNMR proton nuclear magnetic resonance

Hex hexanes

HPLC high performance liquid chromatography
LCMS ~ liquid chromatography / mass spectroscopy
MeOH methanol

MS mass spectrometry

Pd/C palladium on carbon

Rs TLC retention factor

rt room temperature

RT retention time (HPLC)

TBDMS tert-butyldimethylsilyl

TBDMSCI tert-butyldimethylsilyl chloride

TFA trifluoroacetic acid
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Scheme 18 0 NaB(OAc)3H (Cl1-C3)alkyi (Cl1-C3)alkyl +
(Cl-C3)al kyl NH2 (XVI1) AcOH, CH2Cl2 HN (Cl-C3)al kyl
wob@ne49he al kyl groups are optionally substipar/@s20as086003
t he al kyl groups of (Cl-C3)aikyl'(Cl-C3)al kyl (XVII)
an be joineq either through a (XVIIl) carbon or
THFﬁet eroaJt om Ogﬁtf)‘mﬂ@é,uraf' Fo?rml a (I111f) can be prepared
TLCas shown in Zeihéayer d¥omafepagiysi on of a

| uoroni t robenzen f. Formula (XIX) to an aniline of
TMéor mul a ( XX) G{%W%Eﬁs'?@eonpl i shed by di spl acement of

the fluorine of (XIX). Nitroaniline (XX) can be
co rted toParri oindole (11l1f). Schene 19 R11 R11
e erigrial ipggce -C3)alkyl]2NH R F CH3
[ ( Eledtidhamisydiln?dds Cp8ctELEIRID) wdr&blaide¥ith RHdwidtt AH2kEd

soo g e i 983 P e R Rl s B e

with200 404385 GolBRF (USBQAMBLE:TIG 0D mGomRS wiels Thé idnayoiitdeavas

(Vb) c repared as shown in S 20. Pal | adi um
mailgibe EE A5 o B BeEUR Ve SO Ao E e it BoPRaPESean

( XKligh piesburaniylid Rbropiicgragstydslecifoshehy magivdpdetra (LC-MS) were

ar Jrni.tro nilines of Fornula (XI1). Reduction of the
Obtar'lri"’iy Lbs"bgr%%ﬁr Boul d provide dianines of Fornula (Vb).
(A) SctHovretR2PatariNODPOPHEDLE leqMPBedWith ¥l quBld?nariRdump, a variable

wavggﬁa%l)d%g%rzse%&%%R%Vk %‘g%-g%é%é%p(&%ngnnl\% 20(A))<,xe|1r2d a

Finrggersit CQ idrettBp mass spectrometer with electrospray ionization. Spectra were

G

scanned from 120-1200 amu using a variable ion time according to the number of ions in
the source. The eluents were A: 2% acetonitrile in water with 0.02% TFA and B: 2% water
in acetonitrile with 0.018% TFA. Gradient elution from 10% B to 95% over 3.5 minutes at
a flowrate of 1.0 mL/min was used with an initial hold of 0.5 minutes and a final hold at
95% B of 0.5 minutes. Total run time was 6.5 minutes.

or

(B) Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215
Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A),
and a Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray
ionization. Spectra were scanned from 120-800 amu over 1.5 seconds. ELSD
(Evaporative Light Scattering Detector) data was also acquired as an analog channel.
The eluents were A: 2% acetonitrile in water with 0.02% TFA and B: 2% water in
acetonitrile with 0.018% TFA. Gradient elution from 10% B to 90% over 3.5 minutes at a
flowrate of 1.5 mL/min was used with an initial hold of 0.5 minutes and a final hold at 90%
B of 0.5 minutes. Total run time was 4.8 minutes. An extra switching valve was used for
column switching and regeneration.

Routine one-dimensional NMR spectroscopy was performed on 300 MHz Varian
Mercury-plus spectrometers. The samples were dissolved in deuterated solvents
obtained from Cambridge Isotope Labs, and transferred to 5mm ID Wilmad NMR tubes.
The spectra were acquired at 293 K. The chemical shifts were recorded on the ppm
scale and were referenced to the appropriate solvent signals, such as 2.49 ppm for

DMSO-ds, 1.93 ppm for CD;CN, 3.30 ppm for CD;0D, 5.32 ppm for CD.Cl, and 7.26 ppm
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Compounds of Fornmula (I11g) can be synthesized from

anilines of Formula (XXIl1l) as shown in Schene 21.
wab@4as3956 nes coul d be converted to di azoni um B&I/US200$/036003

Fornula (XXI'V) followed by reduction to substituted

f E
o Ty DA P L B
CD3OD§‘5I3)8 pyTh G GGl Lemdet7gbpprafioraD s &g SiG srattreycl i zat i on

to yield substituted ind mef1 Formula (I11g). Schene
21 R11 R11 R11 4FR 5 R5=52 HONO R4 Na2SO3 4FR R4
H2N N2 HN Rigbardinfi3-(REAndogil)-201 Hi-Wxihgjalicone/) R11

Rl11 OR5 RS H3CAH 4R R4 H2SO4 4 R4 HN N N R12 HOAc
H RL2 CH3 (XXVI) (lle) It is to nder st ood t hat
sensitive or reactive substit
internmedi ates or to cenpobiRds Formula (1) may need
to be protected and teted-l during the

preparati ons descri bed=abgveToProtecting groups in
gener al may be added andHr enoved by conventi onal

Synt heS| s; WI ey I\Iew York (199199] In add| tion, it
is to be underst ood t hat react@on conditions for N or

O acylation, alkylatig @nyl ation of the

i nt ernedi ates and of w compounds usi ng acyl
129 WD 2004/ 043950 PCT/tIS2083/ 086003 hal i des, al kyl
hal i des and sul fonyl halideg-gempectively, and a

sui tabl e base, are general Py )\an;grchangeabl e, as is
well known in the art. For éx@anple?

> conditions to

effect N-acylation as described in any of the

spdoiaf 259 rak seyndewtioe fiask was pidced 249 (B2tmmel.ef equiv) aliN-Boc
) L e . I
ndG] ALY TR Theabl bt bogd PRt 1 T um 39 16 M
in pemnp) efd- BaxLewm adaast &rdpwige The stixtueavasrilowad émshrcfw 30 min and

2. 1??3}% bGHol E@é@{/)rbf ok?rﬁéthzlhﬂ(ﬂla% R%lo e TERNMS é{'ﬁ)@d JRickly in one

|ngthe e Invention in any wa
porfigrhr Bne reectinnavasibeneliaygaiie wakaro rhafterodq i the Yeaction appeared

to b%%‘?rﬁ)\(étﬁi)y 8 ahe R WHs Qlﬁ,ﬁ’élp\k’lﬁh 50 %L%f%t&%%an%fé%d to a
I'l owm ng meani ng: acetyl chloride

separatory funnel where it was extracted with EtOAc (83x2 0 mL). The combined

organics were dried (Na,S0O,), filtered, and evaporated. The residue was then purified via

flash chromatography (15% EtOAc/Hex) to provide 2.02 g (72%) of the desired product

as a yellow oil. 'H-NMR (CDsCN) & 8.06 (d, 1H), 7.75 (d, 1H), 7.55 (d, 1H), 7.37 (d, 1H),

7.32 98, 1H), 3.87 (s, 3H), 1.67 (s, 9H).

Step 2. Preparation of 3-(1H-indol-2-y}-2(1H)-guinoxalinone

|
N\
@HIE'*Q

In a 25 mL round-bottom flask was placed 300 mg (0.99 mmol, 1 equiv) of tert-

butyl 2-[methoxy(oxo)acetyl]-1H-indole-1-carboxylate and 118 mg (1.09 mmol, 1.1 equiv)

1,2-phenylenediamine in 10 mL of acetic acid. The flask was equipped with a reflux
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AcOH acetic acid Boc t-butoxycarbonyl CDI carbonyl
diimdazole Celite(r) registered trademark of Celite

w@ooop/o4395@nd of di at omaceous earth DVAP PCT/US2003/036003
4- (N, N- di met hyl )am' no pyridine DVE di net hoxyet hane

DVF N,
condyig i) PEAITY 0L 49 Cl6" 2SI ANEERT b ! T s s o ensure
comp@t&‘&ncﬁiahyﬂ thagset @tcﬁ)pEtmé raikiuewhs thendiRved tt ool toucbear

temppria nrae talngﬂptgﬁngyvgg 5% %%)éaﬂ]ecfﬁ?la gﬂ;weg t&SWa%ran%%%nd

rmsedgg«;i% af Faiﬁlditlb@@ CoPNL oﬂ\@%{’ek mqi;{fbﬁdmh%ﬁgr(ﬁﬁ%) eﬁdbetdesumt prpduct
pa adl um on_ca TLC
as 2 @Bies Shler NS (RS oa 1o 61 H: (0 &5 T HaR G, . 7.83
«, 1|I|)e'7t65t(bltwli)g:7@‘>&t(ﬂyﬂ$)l ilnsb (dTﬁ[?NB@B (t, 1TE)A7 35 (ft|1H) 7.20 (t, 1H),

t
7.02 fcikd); L@bﬁ/ 957y @%m b@r? 03/ 036033 #&?a‘:e“ :

tetrahydrofuran TLC thi rE)Jafi,‘Egzchronato raph TVS
tetramet hyl si | ane Genera . EXper | e t al gPrg gdures
El ect r oRrERAHFHIEN Ohdga-NEIQa HY : SAMB.w0
with a Hew ett Packard 5
equi pped with a Hew ett e
with aJ & WDB-5 colurml\ﬁo
nmm) . The ion source iy ined at 250 C and
spectra were scanne m 5 O anu at 2 sec per

scan. High pressure |Iiqui cﬂronat ogr aphy- el ectrospray
mass spectra (LC-MS) were obtained using either a:

( Ah 4600 BL rolrrchctioeh bR @qbiBbed edibiappfatk atintenser was placed 3-

(S Rl e ot e 1 G 53 A Bt ©
benz@RE afd 6hinGi A, TEQniiktard waphessd tos 1RO e mgi(4.69 mmol, 3
equi\%I o?‘i:stog%syPrr\i&‘Xe \Ilvgg Iaéc?éd o&terﬁpne?he Radon" appeared complete and was

allowed to cool to rt. The solvents were removed in vacuo and the residue suspended in

spectrorreter
q'} 0 Gas Chromat ogr aph
M/coating; 30 mx 0.25

CH,CN and sonicated. The remaining solids were filtered to provide 404 mg (86%) of the
desired product as yellow solid. '"H-NMR (DMSO-d;) §13.15 (s, 1H), 12.84 (s, 1H), 8.12-
8.08 (m, 1H), 7.89 (d, 1H), 7.69-7.59 (m, 2H), 7.45-7.37 (m, 4H); LCMS RT = 2.86 min;
[M+H]" = 307.22.

Example 3
Preparation of 3-(3-amino-1H-indol-2-yl)-2(1H)-quinoxalinone

in a 25 mL round-bottom flask was placed 10 mg of 10% Pd/C under argon. To
this was added 5 mL of THF. To this mixture was added 100 mg (0.33 mmol) of 3-(3-
nitro-1H-indol-2-y1)-2(1H)-quinoxalinone (Example 2) as a solution in 3 mL of DMF and 5
mL of THF. The atmosphere was converted fo one of H, with a balloon and the reaction
allowed to stir at rt for 1 h. The H. was then removed and the mixture filtered through

Celite® under a blanket of argon. The solvents were then removed to provide 71 mg
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scanned from 120-1200 anu using a variable ion tine
according to the nunber of ions in the source. The

we@bameni®swere A: 2% acetonitrile in water w t hPOT/02803/036003
TFA and B: 2% water in acetonitrile with 0.018% TFA.

T S deset PRl 417 Ircpalis AR GIRSD-4R TS 5 Thor 57 (o
1HRT7. 18 @, mHp a7 dand), .44 @aiHY) ol2d (at1H)P X8R, oH),07. %6 (t, 1H), 7.02

(ors 2L e MR L EE pdaan A" B29-son 306 pumps.

a Glson 215 Autosanpl elgxampfd1z0n di ode array
C 2

spectroneter with z-spray el ectrospragN ionization.
Spectra were scanned from 120-800 over 1.5
seconds. ELSD (Evaporative Lig tering Detector)
data was al so acqlﬂwgsd as ay anal hannel . The
eluents were A: 2% acetonwtrivte N water with 0.02%
TFA and B: 2% wat er it [trile with 0.018% TFA.
Gradi ent elution fMsf 10% BNt 0 D0% over 3.5 ninutes at
a flowate of 1.5 niL/mn was used with an initial
Stdpol. Prefarélidn dfiterbels| Hoghrd-fH-Mablehbtatbakyl&48% B of 0.5
m nutes. Total run ti was 4.8 mnutes. An extra
swit ching val ve was usey \co!l um swi tching and
regeneration. Routine o i ngnsi onal NVR spectroscopy
was perfornmed on 300 MHz I'g Mer cury-pl us
spectroneters. The sanpl es 5 eOditgsol ved in
deut erated sol vents obtained frbmiganbridge | sotope
Labs, and transferred to 5m it W1 rfad NVR tubes. The

spectra were acquired_at 293 K. The chem cal shifts
ver I ¢ Jpd b datnshbatiom P W@e%{?@daﬁr"\faeleé-%r#ewg%@ao g014.07
mnﬁdl)ei?}empﬁlp?rraérgwroa@ WHFDtToSthBFb@%ﬁo% G Bd?éd @Cmgg @B é,gréos
. m f or . 3, mfor C , 5,
mropfFacEe e lowes S i Ao o4 bagB5H0x:C (307 g
14.9%?&2@86é%%g&ﬁ11th§ @éacﬁ&?ls@rréopfbr éﬁaidlﬁcgidl ah. ?Tﬁéi re38tidn was
m f qr m f or , . m for. .
tneBaneHed e sla: okt SeBBion ety ol B6 besobined groanc
layd3Gvesp @abhed suocasgiely Wit MHCIalvater 208 bdiné,lthen dried over MgSO,
an(g{%rgc%%rété{j golpérloglgi%g;%og &6%?0?'&;? Sted Iprodw\ct ad 2N ol -

NMR (DresOaxyd 820)scety,| dH)1Hss (dalks- 470 e, e yd.at &1, 168h31.68s,
9H§:C) O NO 0//\-OcCH3

Step 2. Preparation of methyl (5-cyano-1H-indol-2-yl)(oxo)acetate

/CH3
o

NC 0
W
N 0]
H

In a 100 mL round-bottom flask was placed 2.0 g (8.26 mmol, 1 equiv) of fert-butyl

5-cyano-1H-indole-1-carboxylate (step 1) in 25 mL of THF. The mixture was cooled to —
78 °C and 1.1 equiv (5.34 mL, 1.7 M in pentane) of -BuLi was added dropwise. The
mixture was allowed to stir for 1 h and 2.14 g (18.16 mmol, 2.2 equiv) of dimethyl oxalate

in 5 mL of THF was added quickly in one portion. The reaction was then allowed to warm
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HC /V-CH3 3 In a 250 nL round-bottom fl ask was pl aced
2.0 9 (9.21 mol, | equiv) of NNBoc indole in 40 nL

W@R00FMi3950The m xture was cooled to -78 C and 1pdT/@§2008/036003
(6.33 mL, 1.6 M in pentane) of t-BuLi was added

to QBN Sipa My b leCeS Wonfyn? b7 TLE e Tog b =

diluted Rith 80 mLHE wesr sxdidethstpnied ko ¥ separatoey fupaeltvitste it W extracted

N RIS IR R AN (L

(NayB L ) fileergd sandi dvaperdtast tb lyive @ irbwnfreshiee r Tahe residue was added

ML NN R IR CRLN P

driéd, @ad pasficsets eral deﬂdMé Mﬁ%fé@)s%)fof ﬂfe&fe%ded Qlﬂbduct as a yeIIow solid.
; e resi due wa vi a
r SURE RIS Br iy 2 cad5, ichds i e o%mmg 3 G 11, (b, 1),

3ggfst desired pr oduct as a yellow oil. 1H NWR
1 H,
_e% Sszqg%araHomﬁ 7-d1meﬂ>1 ne

H) - qU| noxal i none 1/ \ M H N O
round- bottom fl ask was placed 300
equiv) of tert- buw{) |
2- [ met hoxy(oxo) acety Mo eNl carboxyl ate and 118
nmg (1.09 mmol, 1.12% enylenedlamneln 10
mL of acetic acid. M as equi pped with a

reflux 132 WO 2004/ 043950 PCT/ US2003/ 036003 condenser
andine2s ed ratind-B6ttdm flask \Qashpladktd 1143, B mq0 150, mrholtt eqliiv) of 5-

crefp O RO THLEoRIRTR AT i 548 il 2 0ot

dintetimpgbeatzene hadrdcllotide @bl 101 eduidfin Bmilesf. acétieacid. The flask

wab ST S R 5o GosPEind bof 80 4 Bt wl Tl liplp s then

allawee tdesolrte doqgun tahupedratusessaraidiloteaingjth 5 olli of watdd: NIWR resulting

preplP VR rigrotraritynsBy wh Hh aadibond) o3 griter, 5 i of ecy, ried

in gndgvef tedprovide3@7(1 mgl73#%) of BB d(eslred]prbbiuct'és 20yeflow salid)) 'H-NMR

Ol £ 13 R palT R 5 5 (G P T P81, 788 @, 740

1H}7127de] 112); 8186-(2,(TH)H3 87 s, GORALEMB IRT = QB8 mik; [MMIN=G47 4.
In a 100 nL round-bottomf| as qui pped with a refl ux
condenser was placed 3 ( -2-yl)-2(1
H)Prgparaticradfi 61[§88)-$-Fdimatblymino 408y rratidintl]-3<3 1 Axmd o) -2+yih- B OH)-
nL of benzene and 6 nL of DI\/F The m xture was heat ed

to 100 C and 538 ny (4

Step 1. Preparation of 5-fluoro-2-nitroaniline
H,N F
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equiv) of isoanyl nitrite was added. After 2 h, the

reacti on appeared conplete and was allowed to cool to
WO 20040560l vents were renoved in vacuo and t heCT/@Stodsie36003

suspended in CH3CN and soni cated. The remaini ng

sol.lrds were filtered to

o PeaMote ips Ristiend alfeRdiives in WO PORE dapind botiom
flaslb@quidiedwith 4 dh)ice ¢@ndehsé acétorh@/drySceMvas%oQ&d e 1 H),

YR NENEN Mgt i NI WO D

solufoe frariatrhiniat 678 C.( Bhérdaifor! Whd adleddo warm to room temperature

and s (RORT HEA TBL £ Poratirisb atasconbiRg QY migbkeenis (heginmonia
to evd@edate aftor thtRbAdawSr ﬁQQ %ﬁncﬁ/efﬂ- Tak rdddtion Was tdhiisd Witkt ur e

dichliSmETARE PRABPSRRANIN waleryo 4 10hEEL for Sheanidyproras dried over
MgSQ,, flltsed LHrﬂin@nbéhtl%té’d-uerer %c@dlﬁre%surﬁlto 9’%IdTé'thdTh’ﬁe solid was

bai |
purfie SEOT BIoBraPK 1 Sorthalc € 6 20RNH Sfliora 2 ifoaniine. THEMR
(DMSD-#RS5 6.8815.52M0 VIS, @Betetmj MR w17 (é I iﬂ)er 96 g dy @A),

llteéﬂ%,\[ der a bl anket of argon. The 'sol vents wer¢€
LRM$ B ovide 71 ng 133 \ro 2004/ 043950

StefP&T Mﬂ&?&@@d@&ﬁ@@% (3-480f0- &Ertﬂbbﬁerﬂ@SN Wm@frﬁﬂﬂ-‘b(/rr@@rr%mme
red solid. "HHNVR (DMSG-d6) 6 1Z2.3 H),

(s, 1H),778(dqz 72(d 1H) 744(d1

H, 7.28 (d, 1 ,72:;,\ ,716(t 1H, 7.02
(br s, 2H), 688 (t,HN :233 mn; [ MtH +
= 277.28. Exanple 12 Prepara

6, 7- di met hoxy- 3- (5- cyano 1 ngﬂQth yl)-2(1

H) - gui noxal i none I MeO Iy *H M0 ~NOH

Step 1. Preparation of tent - butyl
5- dharompbhmdaad ﬁre.’batea!rdmiejébrﬂie@ in MO 202668 13 rodrd bbttom

t t f
fas o hned el IR SRR PG STl T ( o
mmdj inairmgthyb2rpyiFelfdine @0 tfili)s ($$)LNLNLd]memS3@9ﬂl@ldjnﬂMﬁﬁe (5.85g.,
51 2(r9m§ﬁ whs addeg’ to the stirring solution and the reaction was heated to 80 °C for 3

h. After cooling to room temperature, the reaction was poured over ice water. The

product was diluted with dichloromethane and washed with saturated sodium bicarbonate
(3x100 mL). The organic layer was dried with MgSQy, filtered, and concentrated under
reduced pressure to afford a solid. The product was purified by chromatography to yield
4.7 g (74%) of (3S)-1-(3-amino-4-nitrophenyl)-N, N-dimethyl-3-pyrrolidinamine. 'H NMR
(DMSO-de): 8 1.81-1.92 (m, 1H), 2.02-2.13 (m, 7H), 2.87-2.91 (m, 1H), 3.06-3.16 (t, 1H),
3.22-3.33 (m, 1H), 3.41-3.8 (dt, 2H), 5.80 (s, 1H), 6.00-6.14 (dd, 1H), 7.25 (s, 2H), 7.75-
7.83 (dd, 1H). LRMS RT = 0.25; [M+H] = 251,

Step 3. Preparation of 6-[(3S)-3-(dimethylamino)-1-pyrrolidinyl]-3-(1H-indol-2-y}-2(1H)-
guinoxalinone
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mmol ) and the m xture was allowed to stir for 0.5 h at

rt. At this point, Boc20 (3.07 g, 14.07 mml) was
w@odwed4msd t he reaction stirred for an additi opel/U22003/036003

The reaction was then quenched with water and

t h Th rrb d
eSSl 6 B B S RSB, BB 1,
stepad dV ithrthen produtiari Edtainple 19 step 1\/@!%4 thamdthodrieeartbedtfedExaPple

0B Hina R 82 AT 83 P  A Sha8% sRant ohf 7 50

7491(de) 7.2207.48l (m11Ht) 7.16-78®1 (e, 1H1) 6180-6176@, {19), 6(%"& 1H) 3.67-

oSG A LI LT R S 08 i s

RT#@.OG@%IWQMWBW&SK was placed 2.0 g (8.26 mmol, |
equiv) of tert-butyl ano- 1H i ndol e- 1-carboxy| ate
(step 1) in 25 nL of THF&WE‘?—ﬁxture was cooled to -
Pefarativth of 3156841 pipePaz@d)plopodtyl# FMnHE-RARPEIMuffoxalinone
t-BuLi was added dropwi se. The mxture was allowed to
stir for 1 h and 2.14 g (18.16 mml @’\?oequw) of
di met hyl oxalate in 5 niL of dddqwcklyin
one portion. The reaction was en I wed to warm 134
WO 2004/ 043950 PCT/ US2003/ 003 to O C and stirred
until conpl ete, 8d /by TLC (about 2 h). The
m xture as dil o0 Ny 30 nL of water and
transferred to panatdiy funnel where it was
extracted w th™FEOAL X8 x 100 nL). The conbi ned
organi ¢ extract wasHwashed with brine, dried

stec 1B SO tiof bf {01 Al 5° ygc& q%a&sch -l ® T Ot

TO the resr m) to

gi ve an insol ubl e yel IFéh \NhICh wasflltered
washed with MeOH, dried, d purified to provide
444.3 ny (23.6% of the destr product as a yell ow

solid. 'H NWR (DVBO d6)H:§ 12. 8(s, 1 H), 8.40 (s, 1
H, 7.77 (s, 1 M, 7.68,¢—1OH), 7.60 (d. 1 H), 3.93
(s, 3H). Step 3. Prepar%on

) ZZTE&MQEQ%%%%\%W ?H ™ -carbo ~)I/’]ad(e kfeé_q |1K|8|@mol) piep%q)according
to fherxprepelqureldéiswb%fonﬁxafrm@q e 1 ovasfadderkio wagxtpe at 6% B4/¢.id EtOH.
Ammﬂﬁurh GorkBteWiRladdel 78 te\eaddbn Stirred for 6 h. The mixture was filtered through

ca B G Rt e Lol [

flash lerameioniapihy td ¢ield®. Bbofrterbbytyl B-hydreryyi Andole-1Sarpbxyidte a%).i'H-NMR
(Dmsislu% 0hBes h?sﬂfm 7%% Q%‘ 7p%eﬁ5r%’1‘<‘dt 1426 6£(! Sﬁﬁgﬁé‘ﬁﬁh H),

eated a e’ m’kture’
665642(m ) 6159 (3, 9H

Step 2. Preparation of terf-butyl 5-(3-bromopropoxy)-1H-indole-1-carboxylate
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allowed to cool to roomtenperature and diluted with 5

nmL of water. The resulting precipitate was filtered
wa@pa40439sed with an additional 10 nmL of water, PGI/IkE200$/036003

MeCN, dried in an oven to provide 127.1 nmg (73.4% of

( DURB2By T Y et S e Ot emrpaoiare 3.

g, 1Hmmal) BO100snL &f ddefoné. 63-Didronloprhpanéd.(8.94 (L, 565 rhibnol) lvad 7

ad d%(? \ H?I%ﬁygdeg%?g%rggnag g:h% 927 71%%1511)2 g%ea{%zl«lc%/lﬁn g\fgs:he%fe%%o reflux

for Bh[ TBS)eatigrdivam tonibdtt moN-tdmpyatob bad difttbd Rith Wigtdrnoed mL).

- -2(1 ' l i H3 C, NN . H3
Thegigurs s Kol G Sner iR e aedriciad i sl aceints 2
15002N. /The ld3Mbinel oigimiddtnsto AAeH MBSO, ) PiTter4d5300 3L AHAECE. The

.The coppound.was pr red as described in WO, 02/ 22598.
resid e TR i o AR eGErbRL BotHe 4 e gt eyl >
broraogrdpas/ R ng@éar&ﬁ%wlai@(gﬁvm%m) (db@ag&% gﬁfgﬁ.sg (d, 1H),

uor r enze : n1o an :
765 dR 2 UlS. DO B0EE Tl 16 52! R Grierops G0zt & ot 2H)
2.372.20 G, IHp UCNS RTCN3 BB Mmikl [Mpwegs4 ¢ warm to room

tenperature and the reaction refluxed for 7 h.

Stirring was continued overnight allow ng the anmoni a
Steg 8. Rrepparfion 6f Bfthatyl 518 (L AEvER pYsdxYEPIRble-1Lbfboxylate

reaction was diluted with dichloronethane and washed
with water (3 x 1000 . the organic |layer was dried
over MySO4, filterégyNand concentrated under reduced
pressure to yield a solig. The solid was purified by
chr omat ogr aphy to afforg?lﬂ.S g (72% of

5-fluoro-2-nitroaniline. 1H NMR (DVSO d6): 6

6.38-6.52 (m 1 H), 6.66-6 ~L W, 7.79 (s, 2H),

7.98-8.09 (dd, 1 H. LRWS 2.48; [MtH = 157.

Step 2. Preparation of

N
(3S)-1-(3-am no-4-nitrophen élru 0
N- di et hyl - 3- pyrrolidi nam CC'7\JZ¢\I HZN NQ 3 N-CH H3C
The conpound was prepared asd®described in WD 02/ 22598.
To a round bottom flask equi pped with a refl ux
condenser was added 5-fluoro-2-nitroaniline (4 g.,
26 Ima 2afAD) flask wes ipiaceg lterb byl 5-(3-bremeerqpogy ) H-indole-1-

carboRyRtet B glamBh bty i3 50 WL @lidiiHyardritan.( Rofohofine (0.41 mL, 4.66

mmol) was added, followed by pyridine (0.38 mL, 4.66 mmol). The reaction was heated

to reflux for 5 h. The reaction was cooled to room temperature and diluted with water
(200 mL). The mixture was transferred to a separatory funnel and extracted with ethyl
acetate (2 x 100 mL). The combined organics were dried (MgSQ,), filtered, and
evaporated. The residue was then purified via flash chromatography to provide 1.1 g of
tert-butyl 5-[3-(morpholinyl)propoxy)-1H-indole-1-carboxylate (72%). 'H-NMR (DMSO-ds)
8 7.93-7.85 (d, 1H), 7.59 (s, 1H), 7.09 (s, 1H), 6.93-6.85 (m, 1H), 6.59 (s, 1H), 4.06-3.97
(t, 2H), 3.57 (s, 4H), 2.46-2.23 (m, 6H), 1.92-1.83 (m, 2H), 1.62 (s, 9H). LCMS RT = 0.61
min; [M+H]" = 361.3.
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51.2 mmol ) was added to the stirring solution and the
reacti on was heated to 80 Cfor 3 h. After cooling to
WO o@ais®aper at ure, the reacti on was poured ovePCT/T82003/036003

wat er. The product was diluted with dichloronethane
and washed with saturated sodi um bi carbonate (3 x 100
m.). The organic |layer was dried with MJSO4, filtered,
and concentrated under reduced pressure to afford a

%Ml %metgoxv(nf)xo%ace?% S P AR orbboyt- 11

indole3Btarboxydatam no- 4- nltrophenyl) N, N- di net hyl - 3-pyrrolid
inamne. '"HNWR (DMSO-d6): b 1.81-1.92 (m 1 H),
2.02-2.13 (m 7H)o/2W87 2.91 (m 1 H), 3.06-3.16 (t, 1
H, 3.22-3.33 (m , 3.41-3.8 (dt, 2H), 5.80 (s, 1
H), 6.00-6. 14 (dd, 7.25 (s, 2H), 7.75- 7.83 (dd,
1 H. LRVB RT = 0.25; [ H = 251. @tbep 3. Preparation
of 6-[(39)-3-(dinet hyl am no -1-pyr@olidin |
-3-(1Hindol - 2-yl ) - 2(1 H ©~g R P
H3C):: H NO H 136 WJ!2004/ 9243950
PCT/ US2003/ 036003 The conpoundNwasCprepared by
reaction of the product prugparzg\\w@ Exanpl e 13, step
2, with the product of Exg step 1, using the
met hod descri bed for Exarrpile 50 step 2. 1H NWMR
(DVMBO-d6) 8 12.25 (s, 1H), 11 41 (s, 1H), 765751
(m 3H), 7.58- 7.49 (d, 1 H, 7.22-7.18 (m 1 H),

g é’ge Zoﬂé rgwés ﬂﬁ%pa%dg)g t@ ﬁtl{ogi de% r&ed f(gr %%n%ﬁ% 1 ?t% 1,
using th@ proguct of gam[ejﬁ)‘IS s_:_te(gg.apdgtgngthyl okaldfe ag gtmling Rateral®6'H-
| NMF%QEFI\&S?W}'% 7'&6377é10 &oE’ihﬁW.@s 8155 SPAALS 8R, A, 7.18-7.10 (d, 1H),

4.06t3.99 Gpahy BBQKIS i 31rﬂo3 52 (54149H) 22 4HR-24(nm 6KiH| 1. 9B 183 ((n; 8H),11.59 (s,
9H )~f N~H aOH Step 1. Preparation of tert-butyl

5- hydr oxy- 1H i ndol e- 1- carboxylate HO N H3C H3C-~---0O
O H3C C
Step 5. Preparation of 3-{5-[3-(1-piperazinyl)propoxyl-1H-indol-2-y1}-2(1H)-quinoxalinone
(o]
O\/\/N\)

|
@N\ i
H
N0
H

The compound was prepared by the method described for Example 1, step 2,
using the product of Example 18, step 4 and 1,2-phenylenediamine as starting materials.
"H-NMR (DMSO-ds) & 12.59 (s, 1H), 11.43 (s, 1H), 7.82-7.78 (d, 1H), 7.72 (s, 1H), 7.55-
7.47 (m, 1H), 7.42-7.39 (m, 1H), 7.37-7.29 (m, 2H), 7.13 (s, 1H), 6.87-6.81 (m, 1H), 4.08-
3.98 (t, 2H), 3.57 (s, 4H), 2.46-2.23 (m, 6H), 1.97-1.81 (m, 2H). LCMS RT = 2.45 min;
[M+H] = 405.
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Tert-butyl 5-(benzyl oxy)-1H i ndol e-1-carboxylate (5.75

g, 17.8 mmol ), prepared according to the procedure
walemanidysd for Exanple 12, step 1, was added tBCHUS2003/036003

m xture of 10% Pd/C in EtOH  Anmoni um f or mat e was

added and the reaction stirred ;or 6 h. The m xture

was filtered through Oe-éﬁ@?—%under a bl anket of
Prepargtion ofiié{3-{demsmhuiril)propel-2-(81eo-34 dibydrd-2-dlieoxatiey|d We-indole-

was purified by flash hr%mato. raphy to yield 3.5 g

of test-butyl 5- hydrox;giiﬁ——%ﬁé%la%- 1- car boxyl ate (749 .

1HNVR (DVWSO-d6) 5 9.19 (s,01 7.84-7.78 (d, 1 H),

7.58-7.52 (d, 1 H, 6.91 (s, . 7.78-7.69 (m 1 H),
6.65-6.42 (m 1 H), 1.68- (W.ﬂﬁ(ep 2.
N O

Preparation of tent but
H i -1-carbox3>l—afe Br OH3 C
004/ 043950 PCT/ US2003/ 036003

5- (3- br onopr opoxy) -

~O HH 3 ¢4--Q

In a 250 nL fl& ced tert-butyl

5- (benzyl oxy) - 1 mﬂol é)1 carboxylate (3.3 g, 14

mol) in 100 nL of acetone. 1, 3-Di bronopropane (5.74

L In B@06nlrambegr wia wesdikaebd F-(3-dravk d-dify dme2-quimoralinipr Atiadole-

soaptoidhod (A 17, 5% (S5 2 atud oos FARTHL Wrvdfinelifaren s

mL afntHfdahdi8 ed. ofi RNF.Wab déris (26 @dddd PyBAR €3N xig 02 7wasiol) and 3-(4-

oA 08y 8 o3 S Al MRl AR TAEREAT S R e
45 mior ibe avlatiids (WrES@)qvetiiant dneedsidan @uaﬂmipm ptepdratiVe elPLC

(CHr(ﬂ@'I-fjg ‘\2%? F&\?E?h?éé#l%@ﬁ%ﬁﬁ&%\&%%%Em%meg%ﬁ(ﬁ% ?PlhéfN rémoved

rovi ronopr opox
in vagupn dbk eemaiving Paxgdus solytdaMas BaskibilRith BBEatdé NaBICO; and

extr%ct%gwéh goA&j(SxiS([EnL) ?%% &?r{]&ni& Esa)anlgz Xv(]??e é@%d @\{al_gig filtered,
and @vapprated. T resique3vapsuspelidnd in |€l)H3Cucs,lﬁmFaTed fia,nﬁﬁhem;cmds filtered

o g 25 R i et ROTIPAS £y o8 kol ppup-an o

12.68a8! ’[Bi)[\I’H B!BG CDH)HB 38 @ 849, Bri7ds.260, nRO{4,ask, Ma3 (d1&ed70 (d,

1H)t7eé%ga%“PMk 7 é?g?&%”%%% ()41-1]; :f%ﬂ-ﬁ,ﬁir@f%ato 2.31 (m, 6H), 1.70

(qunmteEH}ahSBM’SoRTraaqsowmmMGH] rfe4?(2)2941 m., 4.66 nmmol) was

added, foll owed by pyrl CI-:I- ﬁ 02$8 m., 4.66 mmol ). The

reactl on was heat ed 5 h. The reactl on

(200 m_) The m xture Wastransfgrred to a separ atory

funnel and extracted with ethyl
The conbi ned organi cs were dri
and evaporated. The res?

state (2 x 100 ni).
(MS™), filtered,
hen purified via

flash chromat ogr aphy toNpro [ .1 g of
N
N° O
H

In a 15 mL round-bottom flask with condenser was placed 3-nitro-2-(3-oxo0-3,4-dihydro-2-
quinoxalinyl)-1H-indole-5-carbonitrile (Example 19, 52.0 mg, 0.16 mmol) in 6 mL of 4 M
KOH. The mixture was heated at 120 °C for 3 h. At this point, the reaction was allowed
to cool to rt and acidified with conc. HCI. The solids were filtered and dried in vacuo at 60
°C to provide 52 mg (95%) of the desired product as a yellow solid. "H-NMR (DMSO-ds)
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tent - butyl
5-[3-(norphol i nyl) propoxy) - 1H i ndol e- 1- car boxyl ate
WQ7®%J43950-|- NVR (DMSO-d6) 5 7.93-7.85 (d, 1 H)PCTUSH03/036003
, 709(s 1 H), 693685(m 1 H), 6.59 (s,

61364307% hﬁﬁ 9205345 b 9, B 6 vt 535 1,

7.70ndN1HY, Wiesl(d=1 HB)@M@ (dd. 3BT IRBRY 943354in; ;Mn;H] = 3€1t26|
er uty

PCT/ US2003/ 036003 Step 4. Preparation o
2-fi net hoxy(oxo) acet yl E-—’SE————'GS4 5_0
Pré&fa(t@nrwenmﬁlmdwiz)@t_%fd@@ﬂfh

conpou e
Exanple 1, step 1, using the prod%:t of Exan'pl e 18,

step 3 and di nethyl oxal agg as startling materials. 1H
NVR (DMSO-d6) 6 7.86-7,8Q (d, 1 38 (s, 1 H), CN
7.20-7.29 (m 1H) . .10 (d, 1 , 4.06-3.99 ( -
2H), 3.80 (s, 3 .5¥'s, 4H), 2.47-% 24 (m 6H)
1.96-1.83 1.@9 (s, 9H). Step &. Prepg '

f N
(%J“{/S\(B\Pl pi peflzi@yl ) propoxyl - 1Hi ndol \%
6]

xalinone ro NNH ~ NOH The conpound
prepared by the nethod described for Exanple 1, step
2, using the product of Exanple 18, step 4 apd

1, 2- phenyl enedi am ne as starting materials. 'H NWR
&Mmmmmmmmﬁdxﬂz -niteaanilingl) , 7. 82-7.78

(d, 1 H, 7.72 (s, 1 H), 7.55- 7.47 (m 1 H,
7.42-7.39 (m 1 H), O7.37-7.29 (m 2H), 7.13 (s, 1 H),

6.87-6.81 (m 1 H), 4. 08- 3.98 (t, 2H), 3,57 (s, 4H),
2.46-2.23 (m 6H), 1.97-1.81 (m 2H. LCVS RT= 2.45
mn; [MH = 405. 139 004/ 043950

PCT/ US2003/ 036003 Exanpl e
N-f 3- (4- nor phol i nyl') propyl P:
4- di hydr o- 2- gui noxal i nyl ) 1H-i

21 Pr eger ati on of

No2

5-[3~(4-morpholinyl)propoxy]-2-nitroaniline (706 mg g, 69%) was obtained in two
steps by O-alkylation of 3-amino-4-nitrophenol (1.0 g, 3.6 mmol) with 1,3-
dibromopropane, catalyzed by Cs,COs, followed by N-alkylation of morpholine catalyzed
by pyridine: "H-NMR (DMSO-ds) 6 7.36 (s, 1H), 7.25 (s, 2H), 7.17-7.09 (m, 1H), 6.97-6.88
(d, 1H), 3.98-3.84 (t, 2H), 3.56 (s, 4H), 2.50-2.22 (m, 6H), 1.85-1.78 (m, 2H). LCMS RT=
0.25 min; [M+H]" = 282.3.
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5-carboxamde O HNO N H NOH In a 20 nL anber
vial was pl aced
wWQ2{03/043060 3, 4- di hydr o- 2- qui noxal i nyl ) - 1H i ndol BET/US2003/036003
5- carboxyllc acid (Exanple 17, 75.0 ng, 0.25 nmol, and
nL : 3 :

the reaction allomed to stir at rt After 45 mn, the
vol atil es were renoved ang,the r@&sigue purified vi a
preparative HPLC (CH3CN/H20 0. 1% TKA). The desired CN
fracti ons were conbi ngd and t he renoved in
vacuo. The renaining gous sol ution s basified

wi th satur ate S
nj_). The cned organl Cs were dried
(T\NI/\er/éUo RVan

SEY NS N
wrated. The resi due sp ndetd
o. 10 CH3CN, sonlcdted and the solids fllter d N0 O

rovide 23 ng (21% of the desired product as th yel | ow
solid. 1H-NNR (DMSO-d6) 6 12.64 (s, 1 H), 11.84 (s, 1
H, 8.38 (t491 H), 8.17 (s, 1 H), 7.90 (s, 15M,6 7.83

d, 375 4.

(40380 o0 ol ol B iy ey ol
yl)(oko 0etafey(Z5atmg, 2699 mrOMEXRTple 12, 8&prA) mnd (248 IfjgH{ 079 mmol) of 5-
[3- (Ag?h%r;%%hn@ﬁ?dﬁb&@ogéltrp 5@% @rtohpﬁeﬁ)q lrr]101 )?a L of fl(jetlf acid, followed by
iron oivdei(289 Brgaifbe Hgsk waaecntdppe@! wntDHa Geiex comdemsN andOheated at

lo - hot ' .

13000 18 217 The R4S R TR0 thiflo R B alRRand difec
withr&Q mid of dethyleih¢roninerreswiingbxacipitate vas figered ang, dlseolyed in water
(10658} doq Bl gt oimi 1" P TbibatleTal Sop Bl Bine,
aqueeusdaysr was axiragind t\mtlme$ Wistl EHPAMeHE (1000, ToHel)s dhegsganic
extré’n\ﬁé ﬁleﬁé (I:Jn%lﬁéjt% Qﬁﬁdr‘?é’c? With MQSbachlﬂaf'f‘csn cogcﬁlﬁ’tré}é&’ﬁbcﬁjeq reduced

esire uct as a ow SO
pressurewmrféqy\@@%p e twmrmmroersm m@sﬂ@aﬂa@saoos

chr&n&%r?&h)ﬂ (i:r,oms'lEt'@Ac/#% @‘bmm&@gamgb 425 H«% oP9. (Gﬁmnéoj/g)y) 7-[3-(4-
morphlify)Prepee/1-Ldl ) nuimoxatinong (Exrmple AP, 17{.@/an 3=mg OS%(W-mdol-
2-y1y 1 P5-(A-MstdhimyTpRobbx#2(1 X 8RRbHind Y @ample 50, 5%).

Example 49, 3-(1H-Indol-2-yl)-7-[3-(4-morphlinyl)propoxy]-2(1H)-quinoxalinone:
"H-NMR (DMSO-ds) 6 12.61 (s, 1H), 12.09 (s, 1H), 8.21 (s, 1H), 7.88 (s, 1H), 7.65-7.60
(d, 1H), 7.57-7.47 (d, 1H), 7.37-7.22 (m, 2H), 7.20-7.16 (m, 1H), 4.14-4.01 (t, 2H), 3.55 (s,
1H), 2.58-2.20 (m, 6H), 1.97-1.81 (t, 2H); LCMS RT = 2.11 min; [M+H]" = 430.2.

Example 50, 3-(1H-Indol-2-yl)-7-[3-(4-morphlinyl)propoxy}-2(1H)-quinoxalinone:
"H-NMR (DMSO-ds) 6 12.61 (s, 1H), 12.09 (s, 1H), 8.21 (s, 1H), 7.82 (s, 1H), 7.78-7.73
(d, 1H), 7.64-7.58 (d, 1H), 7.52-7.43 (d, 1H), 6.98-6.91 (d, 1H), 6.79 (s, 1H), 4.14-4.01 (4,
2H), 3.55 (s, 1H), 2.58-2.20 (m, 6H), 1.97-1.81 (m, 2H); LCMS RT = 2.21 min; [M+H]" =
430.2.
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Preparation of _
3-(1H i ndol - 2-yl)-6-f3-(4-norphlinyl)propoxyl-2(1H)-qu

Wo pxakiosbne and 3- (1 Hindol-2-yl)-7-f PCT/US2003/036003
3- (4-nor phi i nyl)propoxyl 2(1 H)-quinoxalinone CN O ON
CN NNOONMNM N:::( ""'--- rNHHH ONOIla 49

50 Step 1. Preparation of
5-f 3-(4- m)rphol i nyl) propdxampk 56 t r oani | i ne  ON IO I
NH2 in52- =0 043 i h Mo 2 W—I—'Z nI-I\Sroabolx I!cnaemd

O al kylatlon of 3- annahbe ethylj- hidel. 0 g, 3.6
nmol) with 1,3- di bronopropane, catal yzed by Cs2CQ3,
foll owed by N-al kylati on of norpholine catal yzed by
pyri di ne: 1H NVR (DVSO-d6) 8 7.36 (s, O+C|-I|-3I) .25 (s,
2H), 7.17-7.09 (m 1 H), 697-(658&—(d
3.98-3.84 (t, 2H), 3.56 (s, 4H) r\?50222(m 6H) ,
1.85-1.78 (m 2H). L RT 5=(.2%cHin; [MrH + =
282. 3. 141 WD 2004/ 04 52003/ 036003 Step 2.
Preparation of 3- H-I\,ndo - 2F
[1)-6-f3-(4-norp ¥ rop{oxyl 2( 1 H) - aui noxal i none
and 3-(1H-i ndol - - 3- (4- nor phl i nyl
propoxyl 2(1I—|)-auinoxHI|r9one CNOONCN NCN1O H
NNCHO):::~-NCH O0,-) H 4950 Ina?25nL
round- bot t om f | ask was pl aced net hyl

(5- Fm\’@@&b }nﬁ'rbﬂq(g!)ot%ﬂéd)f%g% g%%ng 8- Al%ggfg%%ﬂ%r{ 8I8¥drg 2-
qu@@dlaylhﬂ)lrlwmle Rrysayhoxplisccid (3277rg, ti0camitll, Mesdulv; EmamblepZZ) in 250
ij&f DMF ]Tg tms V\gs ﬁ?ﬁ@é 1%5a6il g tnraﬁg%m‘w? gq rl]*nhjﬂ?nl P equn(/?) Upon

was equl
dlS@C&W@@g@H salm Adatoed éatmmmtso 1ceoftm) op PhBOH"ﬂ wamiadtied. eAfter

S B9l g gl o RSPRS00, 1.
mmgl. el ﬁqql@t\@as/@@eﬁuanﬂéh@mnwa afipwerbioveti overnight @77 h). At this point,
the mixture was placed under low vacuum (~10 min) and back filled with dry argon. To
this was added 377 mg of 10% Pd/C (dry), the atmosphere removed under vacuum and
converted to one of hydrogen. The reduction was followed via HPLC, where after
consumption of the starting material, the Pd was removed by filtration under a blanket of
argon. The filtrate was evaporated to dryness and the residue purified via HPLC (5-85%
0.1% TFA CH3CN / 0.1% TFA water). The desired fractions were combined and the
CH3CN removed in vacuo. The remaining aqueous solution was then basified with
saturated NaHCO; and extracted with EtOAc (1 x 350 mL). The organic was separated,
rinsed with water (100 mL) and then brine (100 mL.), dried over Na,SQy, filtered, and
evaporated. To the red solid was added 75 mL of hot water and the solids sonicated and
then filtered to provide 2.77 g (66%) of the desired product as a red solid. 'H-NMR
(DMSO-dg) 6 12.43 (br s, 1H), 10.79 (br's, 1H), 7.94 (s, 1H), 7.73 (d, 1H), 7.46 (d, 1H),
7.33-7.28 (m, 1H), 7.26-7.18 (m, 3H), 7.10 (br s, 1H); LCMS RT = 2.11 min: [M+H] =
392.2; EA Caled C 64.44; H 5.41; N 17.89, Found C 64.18, H 5.19, N 17.70.
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(100 nL) and Et QAc/ MeCH (100 ni, 10 nlL). The organic
| ayer separated and the aqueous |ayer was extracted
WO 40438 Wit h Et OAc/ MeOH (100 ni, 10 ni). TheCDU§EN3/E36003
extracts were conbined and dried with MgSO4.
Filtration and concentrated under reduced pressure
afforded a residue. The two regioi sonmers were
separated by flash chromatography (30% Et QAc/ 5%
MeOH Hex) yielding 45 ng of 3-(1Hindol-2-yl)-7-[3-(4-
nmor phl i nyl ) propoxy] - 2( 1H) - qui noxal i none (Exanpl e 49,
17% and 15 ng of 3- (1HEkaAek-104

G 88 yclwnog(lm 2- VHI 11? %olle[charboxvhc

At ! § cHl e
3- (1FL|ndoI 2- ybhd72%%ﬂ&£wﬂ%ﬁﬂ¢&mme%ﬁﬁ@pOXY] 2(IFD qu
i noxal i none: H NVR ( DMSO-d6) 6 12 1 l—(is , 12.09

(s, 1H, 821 (s, 1H, 788(s 3765760 (d,
1 H, 7.57-7.47 (d, HeH) 722(m2H) 7.20-7. 16
(m 1 H), 4. 14-4.01 (t\fﬁ-l) 4 (ﬁ%ﬂs, 1 H), 2.58-2.20
(m 6H), 1.97-1.81 (tHN2H)/TGMS BP = 2.11 nin: [ MH +
= 430.2. Exanple 50, 3-(

H I ndol - 2-yl ) - 7- }8< prpfil i nyl ) propoxy] -2(1
H) - qui noxalinon@il—l— MRH DVBO-d6) 6 12.61 (s, 1 H),
12.09 (s, 1 H N(SSo01 H), 7.82 (s, 1 H),

7.78-7.73 (d, 1 H H764758d1 ,752743(d

H@ 4 g@ é@.sn(o%hg %ﬁ@n élégig%s %Z%d !ré 2 }l_'ég {@11 39|§rr%>‘il @i‘r}/‘) GF 3-

amirg-P-(3-0eMB8. 4RTihydre-aRihoxalin:=2-JiMi Hiindole-543haxyliclachd w-)nethoxy-

R A, RS S s o
0.01Biral, 4&iediuiv) 2f pysicinexandet iy mp-(A¥EhyMolafidde nd-. i1 e4giv) Kf acetyl
chlol'_@é\l ﬁlﬁg wa%| a@lo (? §_|£ Epgeﬁg%g%tlgglfé}?ﬂ?t Fid R tktdrb 32K then

'ace
dllutqdu wﬁ.b Al gf \)/at@r ahd PioiLef @nnaab@i@msf@r%d:ﬁw geparatory funnel.

Thls]rﬂlx%rém;% t CF:I" %&}%btég mﬁﬁ@?h@ 1@2% Zﬁﬂe c?’nbﬁ’]fed %n?& were

was a |et nlne

dried (Na-6u), filteretipand evaperaisd foipoevids 4%{*19 (68 eikthe @umedajired
pro&%ﬂa&amgpge %glgd SAUUMR (BfM@ %g:g 12, 82’"%5 1 ﬁ?dﬁ Gro BF 119 10.73 (s,

nut es oo
1), (29t Wby 81 (o . Fezhigh AEDNTTVES (€. 10, 537 (e, 240, FaBIg, 1H),

37051 ?%W*i ‘i"?}%hsi‘g%iﬁ ?glﬁg, Iggll ,n’Etd’i\wt 2b leawrid: [M%Q*—'JM 14,

=
Z ¢
)

over ni e mxture
pl aced under | ow vacuumEkamg@lenid4) and back filled wth
Al 6 ?T oonamﬁqB 2S(6V*Pa§cﬁgt%@§io§c7 § 48R0 %%{ﬁf&éﬁwl) N-[2-

(dary7y, r émoved under - vacuum and
convertedigﬁi_ﬂﬂa il el jndeledrs £
followed via HPLC, vvhere after conSLm:ptl on of t he
starting material, the Pd was removed By filtration
under a bl anket of argon. The filtr e/ wds evapor at ed
to dryness and the residue purgfi 9d_)(/| a HPLC (5-85%
0.1% TFA CH3CN / 0. 1% TFA wat e NThe desi red

fracti ons were conbi ne'_tleand

CH,
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CH3CN renoved in vacuo. The remai ni ng aqueous sol ution
was then basified with saturated NaHCO3 and extracted
WO/ OE9ISAc (1 x 350 nlL). The organi c was separ@Er/Es2003/036003

rinsed with water (100 m -) and then brine (100 niL),

dri ed r 254, filtere and. e or. d,. To the
L8 B T S diaper - B A Re B N E R ey 8-
nltrOSﬁmIrﬁateiﬁc@bdxyhb Iaelg (bi1bbgr 843 mrmlpwm(szmlzy afd €66040.037
e S oduct as a re
mL, ?r’i@é &) 0 fffg%*utmrwaos addehPy Bh Pg‘%m G204 inippl) apd gien N-
[2-( cﬂéthylémmb)etﬁyl]mnﬁaihylémh)a 06341@ 0Q62 fanidi). Thé. ra&tu?e 8/83 én@wed

o stﬁ a.fzil orxﬁerﬁug?f Nﬁpﬁlg %Z@g %%1 ?ng %deég '_aDnFi' tlge Qpidurﬁlwas stirred

at 8AL7C &% 4hFrRE ehixure 4vakSiltelddaniGondbntrate - ThelrdSidW¥was taken up in

004/ 043950 PCT/ US2003/ 036003 Eisar_ﬁy‘l e 104 Preparation
30 ml¢ of water and extracted with EtOAc (3 x 20 m e organics were concentrated

and aween@ewé ¥k Parifed B &é@ar@’u\f’e HPD&@@HSWHQQW % TFAYLY 1H Nk

(400 MBEHVERNSIRAD (e e 16 . TEBCER! D ). 78 g, IHpidefd (h J =
8.8 mzhs&H l\béhééﬂm ﬁs@@, rm) Vb betg@mzfiﬁﬁbmﬁs RiHacedg (s,

3H) D2 B DSRADORH W WP Qi ey RO L
H-i ndol e- 5- car boxylic agkgn @-1@et hoxy-
! rrethlzé\m de (Exarrpe |n_ 5d

of THF To this
pyrl dl ne and 11\Lﬁcdﬁﬂor(vﬁp\}r5ohﬂmf’$—vl)&e@a¥ﬁd€1— 1.1 equi v)

of acetyl chloride. This was alTowed to stir at room
tenperature for 72 h. The m urm then diluted

and transferred
m xturg was then

). T cerbi ned

, filtered, and

Ay (78% of the pure desired
bid. 1H NWR (DVBO-d6) 8 12.82

(s, 1 H, 11.72 (s, H H, 10.73 (s, 1 H) 7.93 (s, 1

to a separatory funnein
extracted with EtOAc 63
organi cs were

evaporated to p

s o 2 22 (s MG S i n. [ MeH]

434. 14. Exanple 134 Preparation of

3- am no- 2- (6, 7-di chl or o- 3- ox0- 3, 4- di hydr o- 2- gui noxal i n
yl')-N-[2- (diethylam no)ethyl b-N hyl -

H i ndol e-5-carboxamde CHH -8 N\ O

NH,
ON

To a solution of tert-butyl ((3R)-1-{[3-nitro-2-(3-0x0-3,4-dihydroquinoxalin-2-yl)-1H-
indol-5-ylJcarbonyl}pyrrolidin-3-yl)carbamate (Prepared using the experimental method
described to produce Example 56, 0.40 g, 0.77 mmol) in CH,Cl, (5 mL was added TFA (1
mL). The resulting red solution was stirred at rt for 3 h before the volatiles were removed
and Et,0 was added. The volatiles were removed to provide a yellow crude residue. To
this residue was added Et,O and the mixture was sonicated. The precipitated yellow
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N 2N- CH3 HI d NH CI I NO H 144 WO
2004/ 043950 PCT/ US2003/ 036003 In a 25 nL flask was

WQ b@a o950 PCT/US2003/036003
2- (6, 7-di chl or o- 3- oxo- 3, 4- dihydro 2- quinoxalinyl) 3

soIrH \R/%%’ﬁl}eg%#gggl@ﬂfedc velﬁhlg@ ? a%@@g ﬁ% O tﬁ.[%gq\gde 360 mg

of Agelldw solsldB8%).oT hwasatad@ledasFasBG}m €kt 3BP rgactian 2tRoor@iriication.
and then N- [ 2-(diethyl am no)ethyl]-N nethylam ne
(0.034 g, 0.262 mml). The m xture was allowed to
Step Pr Preparation eEN{3EH1- Cﬁnﬁoa—sﬁo 4-glihydiroaliBoratinl-3-y\Wa §-indol-5-
added and the mxurg d 8Q C for 4h. The
mxture was filteretalg2E6HEE; e residue was
taken up in 30 nL of vvater and extracted wi th Et OAc
(3 x 20 nL). The organics were concentrated and the
resi due was purified by preparatiyve \HPLC ( CH3CN H20
0.1% TFA). 1H NWR (400 MHz, g 49 (s, 1 H),
10.71 (s, 1 H, 8.10 N _1 7.98 , 7.44 (d,
J = 8.8 Hz, 2H), 7.34 ( &@§T§H31H) 7.21
(d, J = 9.6 Hz, ¢ 2H) 2.99 (s, 3H),
2.33 (bs, 2H), (br d,H6H); LCVMB RT = 2.47 mn;
[ MrH =501. 1. ExanptenN5¥oPreparati on of
N-((3R)-1-f[3-am no- H (3-0xo0- 3, 4-di hydr ogui noxal i n-2-y
[ )-1H i ndol -5- yllcarbonyl}pyrrol id i n-3-yacetam de
ONNH H2ZNOCH3 HNN NO HStep 1. Preparation
of Ina 50 mL rb flask was placed 3-(5-{[(3R)-3-aminopyrrolidin- 1-yl]carbony|} 3-

nl’trér {Igdﬁo‘-% %%Lﬁ?(%{%]lﬂggﬁ-f) o%lelé? 16'3} 03(;1|n|eCar ﬁlﬁgﬁkﬂaﬁln@ ¢ l:I’g this
solntiehn was added AcCl (0.015 g, 0.19 mmol) and the mixture was allowed to stir for 3 h

at rt. Pd/C was added and the atmosphere was converted to H, before the reaction was

stirred for 3 h. The resulting red solution was filtered and concentrated providing a
residue that was purified via HPLC (CH3;CN/water = 15-80%) to yield 14.6 mg of a red
solid (18%). "H-NMR (DMSO-ds) § 12.44 (s, 1H), 10.82 (s, 1H), 8.17 (s, 1H), 8.06 (s, 1H),
7.75-7.71 (d, 1H), 7.47-7.43 (d, 1H), 7.39-7.35 (d, 1H), 7.32-7.28 (m, 1H), 7.25-7.21 (m,
2H), 7.13 (s, 2H), 4.13 (s, 1H), 3.80 (s, 1H), 3.70-3.49 (m, 3H), 2.11-2.01 (m, 1H), 1.85-
1.74 (m, 4H). LCMS RT = 1.97 min; [M+H]" = 431.0.

Example 152
Preparation of tert-butyl 5-(4-cyanophenvyl)-1H-indole-1-carboxylate
CN
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N O HTo a solution of tent-butyl
((3R)-1-{[3-nitro-2-(3-0x0-3, 4-di hydr oqui noxal i n-2-yl)
WO 10444/043968®1 - 5- yl ] car bonyl } pyrrol i di n- 3-yl ) car beemEU82003/036003
(Prepared using the experinmental nethod described to
0.77 mmol) in CH2CI 2 (5 nL
o bl Itlng red sol ution was
stlrred at rt for 3 h before thewolatiles were
renoved and Et 20 was added.
renoved to provide a yell ow
resi due was added Et 20 and t Iye
The precipitated yell ow 14 O 2004/ 043950
PCT/ US2003/ 036003 sol i d filtered and washed wth
Et 20 before being drieq| i p~&h oven to provide 360 ng
of a yellow solid (88% "NThis material was used in
next step reaction wi t hotlt purification. Step 2.

Pr %%ﬁtﬂu@ﬁlegf‘[hr@ijéﬁ g@al'u%m{ [3135 mdB{g%o?orﬁc?’acﬁ’d(@f 50 g, 9.32 mmol) in

roqui noxal i n-2-yl) -

DM (3Rl biongD Fiyr TolsipaiEnaCaed Biis-Giphmpphossbie-
ferr&HéHé) du\shlb}o né&&h lblcbnnp%x@@thf@HJcb M)%s@@? @h@@%ol) 1.0M

- 3- ami nopyrr0| di n- 1-y1 ] car bon

soluﬁpm pBNq C?sr{a%ml ?%mml)le\ﬁ'éﬁabfpmﬂb@@qﬂi@ﬂ é1 %@ 918 8¢ mrool). iN-
wasHad %uﬂt{b%ugﬁ ﬂ’fg—aeactT& ﬁ]l?('tlfre f&qlo%lh%fdﬁ@ﬁwequﬁﬂe %gheated

he m xture was al

at Gét ?rforfbla “Hereagiion rwas qn@n@eﬁa\wtfalddé an%ﬁ&rqqtféi W‘F‘T@Qﬁ%ﬁ?’é) The
comb’ﬁ%d(ai’ Fa?&s%ré’@la?ﬁ‘éoqﬁliﬁl HB’? Hrﬁn@c@ﬁéartl\ﬂfﬁﬁﬁ)t‘;) %Hrcﬁﬁélentrated

The resul ting sol ution was ered

to pf%ﬁ’@e%%"r apkeruge B(ﬂ“ﬂilﬁﬁ‘gsoéld r@%&edw@ch Wag useesinmgrs $t13lé aeacﬁon
i il a7z 47-
w thbu?ﬁi’géﬁohi(ﬁﬁﬁMR'@mo Mg)1§1 89%(% ‘%34) yi 9?2(@41}47 6. 8'?52(3 %H), 7.47
7.45,&%1)( 639 { mﬁ) |49 (, (1H). 1 , 8.06 (s, 1 H)
SteLZZ 7F5reZar?ai11'or( Qf tel]t—b'fﬁv’l 5 @r 6Var70pﬂ§n\£lﬂ1 Hinddle-1 Zat%%xﬁaté5 (d,
,/zb/zl(m ZH), 1. (,
2H) 413(3 1H), 380(3 1 H “370349(m 3H)
2.11-2.01 (m 1 H), 1.85- 1.74 4H) LCVMs RT = 1.97
mn; [MH + = 431.0. Exanple 1 reparati on of
tent - butyl 5-(4-cyanophenyl)-1ATndol e-|-carboxyl ate
CN N H3C30)0 H3C 146

e residue. To this
1 Xxture was soni cat ed.

In a 100 mL rb flask was placed 4-(1H-indol-5-yl)benzonitrile (2.24 g, 10.3 mmol)
in 100 mL of anhydrous THF. To this solution was added DMAP (0.630 g, 5.13 mmol)
and the mixture allowed to stir for 0.5 h at ri. Boc,0O (2.24 g, 10.3 mmol) was added and
the reaction stirred for 2 h. The reaction was then quenched with H,O and extracted with
Et,O (2x). The combined organic layers were washed with 1N HCI, H,O (2x), brine, dried
(MgS0y,), and concentrated to provide 2.20 g (67%) of an off-white solid. 'H-NMR
(DMSO-ds) 5 8.13-8.11 (d, 1H), 8.00 (s, 1H), 7.90 (s, 4H), 7.72-7.68 (m, 2H), 6.77 (d, 1H),
1.63 (s, 9H).
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WO 2004/ 043950 PCT/ US2003/ 036003 Step 1. Preparation

of 4-(1Hindol -5-yl)benzonitrile CN N H N2 was
whembloexdsae hr ough a sol uti on of 5-indol yl bor oni BCHUSZH03/036003
(1.50 g, 9.32 mmol) in DVE (55 m-) for 10 min. To

this solution was added 1, 1'-bi s-(di phenyl phosphi ne-
ferrocene) dichloropalladium(ll) conplex with CH2Cl 2
(1:1) (0.382 g, 0.440 nmmol), 1.0OM solution of Na2CO3

(22 M, 22 nmmol) and 4-bronobenzonitrile (1.60 g, 8.87
mol ). N2 was then bubbE¥MEIRASAgh the reaction
Pré 18RS D-yIRibiinoxalin-
60 C for I h. The reaction was quenche
extracted with Et OAc (3x)Z&MHBLN€conbined organic
| ayers were washed with H2O, brine, dried (MgSO™), and
concentrated to provide 2.24 g of crude brownish
solid residue which was used© syep\reaction

wi t hout purification " H NWVR ‘ 1.24 (s 1
H, 7.91 (s, 1 H), |5(s ‘ .45 (m 2H),
7.39 (d, 1 H), 6. ; Step2 Preparat|on of
tert-butyl 5-(4-
CN HC N H3C3D,
4- (I H-i ndol - 5-yNBergorptrile (2.24 g, 10.3 mmol) in
100 nmL of anhydrous HHF. To this sol ution was added
DVAP (0.630 g, 5.13 mol) and the mixture allowed to
stir for 0.5 h at rt. Boc20 (2.24 g, 10.3 mmol ) was
add@&d aaollitiot besoeqc(nd).onnlstz'm m@dlolf @ks added 3-RRroL B HIPOB4-

ainy 8 3RS AEIE Mg amreo ey Eaeleiazs pad g Pt TP o at
rt aHG:Ithe 1B @tNQ jownksuspensiat waﬂhea(té@% °C fand hcTne Sp§ﬁe&§1@d was
cor B8 ueradihs® riupli g PRySouiiqoPfh b vasiigdp Ghve 262
mg(cf Jighkhlellow salgk: Thé 8rudmaciiHhloridle ias(uded Withbut fuﬂheﬁibuflﬁcatlon The
sol%h’?/as 1U§Eerb < di?o gﬁ(])p rg’l?ss(ng&;r (38 ())oa%/dozig 6P?ec31:§’/lplp'%:)§lgm% (?2 mg,

repar
0.780 mmahwa@a&de[d(aambmmqobpmm @0.110my), DT80 banyl).IThéireadtion

be&)lrﬁe?s'él J:léé;rusiofb%éﬁlahgf a ?ewlmmuie%naendcﬁ wgg QirrHed a%' rt'\!orozziEl h.HTo the

solution was added 10% Pd/C (50 mg) and the reaction hydrogenated at 1 atm and rt for

2 h. The reaction was diluted with DMF (100 mL) to dissolve the red precipitate (product)
then quenched by addition of sat. NH,Cl (200 mL). The mixture was extracted with EtOAc
(2 X 200 mL) and the organics dried (Na,S0,). The solution was filtered and concentrated
in vacuo to give a red residue. The crude product was dissolved in DMF and purified by
reverse-phase prep-HPLC. Desired fractions were diluted in EtOAc (150 mL) and washed
with sat. NaHCO; (100 mL). The organics were dried (Na,SO,), filtered, and concentrated
in vacuo to give a red solid. This was suspended in CH,Cl, and hexane, sonicated, and
filtered washing with hexane to give the product as a brick red solid powder in 9% yield
(30 mg, 0.065 mmol) after drying. TLC: R¢ = 0.40 (66% EtOAc/hexane; LC-MS (ESI):
[M+H]" = 464.2 @ RT = 2.87 min.; "H NMR (DMSO-d;) § 12.43 (1H, s), 10.81 (1H, s),
7.98 (1H, s), 7.73 (1H, d,  =9.2 Hz), 7.48 (1H, d, J = 8.8 Hz), 7.15 - 7.35 (9H, m), 4.25
(2H, v bs), 3.00 (2H, bs), 2.83 (1H, m), 1.80 (2H, m), 1.64 (2H, m).
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To a solution of SOCI2 (20.0 nL, 272 mmol) was added
3-nitro-2-(3-o0xo0-3,4- dihydroq

W@ Rwenedosn- 2- yl ) - 1H-i ndol e- 5- car boxyl i ¢ aci d (BEXEDF1083/036003
22, 250 ng, 0.710 nmmol) at it and the resulting brown
suspensi on was heated at 85 C for 4 h. The suspension
was concentrated under reduced pressure and the

residue dried for 24 h Epandgleuseto give 262 ng of
I| ty Ilwsol|. T e crude aci d chlorj de _vvas _use

in anhydrous CHZCIZ (30 rrL) and 4-phe\nyl pi perl d| ne

(128 ng, 0.780 nmml) was addedaN rt of ol | oned by Et3N

(0.110 L, 0.780 nmol). reacti 0’/ becomes a cl ear
@» it was stirred at rt

solution after a fewm
for 24 h. To the soluti gs—~added 10% Pd/ C (50 ng)
and the reaction dat 1 atmand it for 2
h. The reaction iluted'with DV (100 L) to
di ssolve the red precipit& e (product) then quenched
by addition of sat. NHACI (200 nlL). The m xture was
Stepe'Kt Pr2pa@atiombf S-[3=h0N0-5-(/dPoxi2@B8thil)- 1 FeiRdoit R E@In@aalines( 1 H)-one
dried (Na2SO4). The solution was fi tered and
concentrated in vacuo to give a/re Fresi due. The

crude product was di ssolosad i and purified by

diIutedin EtOAc( § Hqy'washed wi th sat. NaHCO3
(100 nmL). The orga ied (Na2SO4), filtered,
and concentrated i1 pUOdo give a red solid. This
was suspended in CH2Cl 2Hand hexane, sonicated, and

Llr rré% ﬂx&‘dﬁ%ré %ﬂro"%&?—ojﬂoe §agc§}n{/d9 cﬁ’&?%s |¥Q 1?gﬂgélgi%s-caqboxyhc
acid r(rﬁxﬂn)plaﬂﬁ,efk 34| gyﬂmg mriielin dRhydro0s BYIR G600Er) @bd/meseaided CDI
(3. o% 5@@!9 a%&@{'@ %ﬁbéf%l@g%ﬁ?e(fﬁ?n f%z 48hD The Jr{élc[ﬁ%*was
conagirated Ted¢rirethcat] prgssur@aiz’) to ayvoligné of 200 ail, then didyted with
anhx{;&%us 'Ig-iFlglO lerfSl' ggrglict@h'w %ééled (t@? gx ?;he b%ﬂpgr{%{é%usly
stirrextaa 0459%01 PUWBJS&Q(%QIHEQB@G@E mrmtirr‘plﬁé) B8O ) wpaeddédihe

reacg&l‘;: é;vhécr?] er;/glv S (gﬁts) rfoprr’%h flrst mlnul’[e m‘évaﬁ sl’usre(ila_l_o n%gdr 48 m1|'|,I taa? N

quengphad with zemH)HQJ 10 mLy adc#w\ower R mn 5N|@ migtuge Was stl@@d in the ice

bath'?&%’ﬁ\frﬁ'iﬁéﬁrb rtlonW|set a stlrrln solu don of sat NaHC03 (1 ll.) at rt over
2-yl I'qui noxal'i n-

10 nzlil mﬁ@“@é&t y %Q @%ﬁmq@ x\m@ Abielioy Bresisiatei s fiyered from the
blph§senér§d' \Qas%e(i%w@\)ﬂﬁaténlv theAigiyalE OIEHé' dﬂ@é?ﬁéd \Der% cbﬁted éﬂagso‘;é then

H 1 ndol e-5-carboxylic acid

filteraghang coneentinipd toa yolowe quegromo B (W%Bﬁl%waégﬂtw with 1:1
MeOH/EtOAc (300 mL), sonicated for 30 min, then let sit for 24 h. The yellow precipitate

was filtered washing with EtOAc then hexane. The two precipitates were combined and

| dried in vacuo under P,0; to give the product as a yellow solid in 64% yield (2.74 g, 8.16
mmol). TLC: R; = 0.69 (EtOAc); LC-MS (ESI): [M+H]* = 337.0 @ RT=2.13 min.; 'H
NMR (DMSO-dg) 6 12.80 (2H, v bs), 8.04 (1H, s), 7.85 (1H, d, J = 8.0 Hz), 7.63 (1H, m),
7.52 (1H, d, J = 8.4 Hz), 7.38 (2H, m), 7.29 (1H, d, J = 7.2 Hz), 5.29 (1H, t, J = 5.6 Hz),
4.64 (2H, d, J =5.2 Hz).
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(3.03 g, 18.5 mml) and the dark anber sol ution

stirred at rt for 48 h. The reaction was concentrated
wapaen439sdluced pressure at 30 C to a vol unme of P@DOS2913/036003
then diluted with anhydrous THE (100 nlL). The
reaction was cooled to O Cin an ice bath and

g afi : Jd'-l';u?’ ediyl)y 5 -V g1 axadigal sal

The reaction,
0o , was stirred at
0 Cfor 40 nin, then quéhbhec h conc. HCl (50 i)
added over 2 mn. The mg as’/stirred in the ice
bath for 5 mn, the ionwise to a stirring
solution of sat. Na t rt over 10 min. This
was extracted with ETOACN(3X 1 L). A yellow

precipitate was filter edfromthe bi phase and washed

Wt Y8bi8fior M[Sﬁiﬁg(hgd?&ﬂegm-ﬂ%iN&%[—Qa/ﬂﬁLhiﬁ@kalin-ZU H)-one

(Na2SO4), then filtered and concentrated to % v%léme
(30479, 8rroreol) spamydrassiME 1H-Q mha d 9 MMl biaspqded aniydrous
CHMEQH R R II6RED B DB S@7ISGAL S 3friholf 8t SinBient BRI, b&Ir 1 min,

Si T for 24 h. The yellow precipitate was filtered
Thas i aRPIRS BLRGs BIRNPSHEEITHSIY FPREserd P dep phnedTislre was
stirWB € amBIERt RAh. B h diikRAvHich HAE U eBEIRIN H220Mmet @ dirivgray

t he Product_ as a yellow solid in 64% m% 2.74 g .
soligione Maegption waspoyged intg ChigCle £r-ohegnd tes %E%ﬂOJ“? with sat.
NalLlegq;}J Eh&%é-reac@)ﬂe?m&-vaé’s KebBbelow 25 “OMRd(RAVE @6)is 8.5. The

12.80 (2H, v bs), 8.04 (1 H, 32], 7.85 (dé'H’ d J=28.0
yelipy yrecipitgte whicyforgs in the biphase aguegps Igyer dyiring %queyplggas
filte(e')débffl_,tmaehgd 8«&2 H%o*cha X050 LY The AghBdus ias2kiradtedwith, CLGH (1 L),

anqgh?,cg;g%’@ggdh S Zﬂfegggﬁﬁjspi)%ltéﬁgf %rgq %cﬁ\%sggtgg 974\55%'18’ ?osg yellow
send=dudpétsidnOin hd Rineimng DIMA (5-ilt): Tiig Qlas ilvel quithrEhal,i (me (L) and
cop@%é%?ﬁeﬁég@%%(%%w% gﬂ%q'gj(gw _rljrli_-;?o S‘WS’ %lyléhcgvs) Bre%fpitate. The solid
wasTiltdre® lwashidl WitH inBrx®), Baded fo th preepitateDblAnagl atbvedand the

ol ) il hyd DVF .0 i, 195 | dd
corgpgpeile el geiasp S0 oY P B o D0 STR(Z 81 0
75% 23 neERlde BbmrishRNlisedavihouictugiierlpurification THEC: Ry &dL 3566 %

becones haqt d bh| es,..vi S ral
Eqhaiage) et et dvies - S MY @ MR M e, for
Steb 3 PHeparafoMBI[E-tmbrphelint-heintetiadit 3-oitrobid ¢ witels2-gl]qléndxalin-26 H)-

solution. The reaction was poured into CH2ClI 2 (1.5 L)
ON&nd carefully quenched with sat. NaHC®B (1.7 Q The

reaction tenp. was kept below 25 C and the final pHis

7.5. The vyellow precipitate whighNfor in the

bi phase aqueous | ayer dg;{{jng ¥ qu h was filtered

of f, washed with H20 (3 30

extracted with CH2C 2 ,Q.Ll anid t he conbi ned

organics dried ( ,Fi IMered, and concentrated in

vacuo to a yell ow 1 -.s4spension in the remaining

DMF (5 nl). This was di{l{utéd with CH2ClI2 (10 ni) and

copi ous anmounts of hexane was added (200 nL) to give a

yel Tow spiution pf thatasudeThEs-aroinp -(bversorhéthylg Ednd ginoxalin-

1 ’ e . _
2(1‘34&3%&‘?6%{3 Cgh%ﬁg@'ﬁm%ch n%@ﬁ@&&cbﬂk F5mOPdid Dedhd Retforpholine

I'ned sol i red 1 n'vacuo under P20
(1.90 mé, 1h& npnaldiand thesanabey splution stisteiddat ¢tfoi8d hg The reaction was
quenched with sat. NH,Cl (200 mL) and extracted with EtOAc (3 X 250 mL). The

combined organics were dried (Na,SQy), filtered, then concentrated in vacuo to give a
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75% . The crude brom de was used w thout further
purification. TLC. Rf = 0.35 (66% Et OAc/ hexane);

WO BOMB40ES] ) . [ MrH] + = 398. 9/ 400. 8 @ RT= 2. 85 PEHUSHBOEB6003
3 Preparation 3 [5 (rmorpholin-4-yinmethyl)-3-nitro-1

yeliqw Qpﬁlhsélavsl.l_ﬁg i(( gljlll?ﬁ g%(ﬁ% ﬂqt?%ae%gg% Me8H/F9:€)IXc N o give the
prda{u{:teasamymmﬁeoqmmwmemms Irklg j 1280 mﬁﬂ)l ruoi mpmkse ro5%

VR ol Gl e 578 T Mgt n o

13am<@1mhﬁs (140 1y}, 802 (3H] &) e@erd Jf=08 oﬁw 76@@114 t,J=7.2

oL S P52 o ﬁ%b&&f%?éHan@e%@ﬁ s e B, m,

Sted 4 AP Eratieh ef 813-8hinoNaGRMholinfd-LhRtea-14-HIBI-2-yilquinoxalin-
5 1cgncent rated In vacuo to give a 150 WO 20047043950

2003/ 036003 yellow oil. This was purified by
silica gel chromatography (10% I\/EO—V/EL\OAC) to give the
product as a yeI low solid in 99%iNel do( 105 ng, 0. 250
[ 5t OAG)/ LC-MB (ESI):

H NVR (DVSO- d6) 6

mol ). TLC _033(%/&
e 8.02 (1 H s), 7.87
) . , S), .

13.11 (1 H, bs), 12.82 (1 Hi,
(1 H d J=28.0H ®5 (M H t, J=7.2 H), 7.56
(1H, d, J = 8.4 Hzl, 1. 38
(4H, m, 2.34 (4H, ﬂSt

ésﬁ, M, 3.62 (2H, s), 3.57
p 4. Preparation of
3-[3-am no-5-(m)rphol i n- 4- yl met h
|N 1) Ta ﬁsjol‘l.dbh0&3-}[54(rgdriphoﬁtta«i}-iym&h3&)=8-nme1 H-indol-2-W]indA&M-2(1H)-
QO a ol utl
ond)( o robe P88l Briratis M5 Ty gt s adeipd 30% el 10 mo)

ThexeHction 264 Hydrogareaté¢d 801 aten fob 1 24 Dhermtidrei wasapunisied aidsctly by

s i e Ry g RPEAERA g Fetoo fPbaq pfc€red solid

28% yidlai (28 mas0.plimrholp LAt Ree 015§ (BYOAS)] LCSMSGESI): [M+H]" = 375.8@

T2 e oy danelr (MR b7 gL Qo ki 35 7GR a7

(1HrleCJ =H 4 ¥20).7528 (1H, ENaL),cj :(z%(wzgohvfaaﬁ)?&gl()ll-zi %gﬁ(i#ﬁ)?m 8@, s), 3.56
= . S
(4"52(5“)5%4?%2'[?5?35?4'1} S2H n), 7.37 (1H d, J = 8.4

Hz), 7.28 (1H, m), 7.22 Edtple¥s87.11 (1H, d, J = 8.4
7.01 (2H Prse)p’ara%bﬁ gf 1-(methylsulfonyl)piperazine

MeO

Hz) ,

O

Step 1. Preparation of terf-butyl 4-(methylsulfonyl)piperazine-1-carboxylate

OS‘S’CHs
|
)
N
0" 0O
H,C
CH
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(4H, m, 3.47 (2H, s), 2.35 (4H, bs). Exanple 158
Preparation of 1-(nethylsulfonyl)piperazine p -CH3
WQ Do4mu3950 Step 1. Preparation of tert-butyl PCT/US2003/036003
4- (et hyl sul fonyl)pi per azi ne- 1- carboxylate 0 CH3 (N) N
OO0_H3C_ CH3 151 WD 2004/ 043950 PCT/ US2003/ 036003
To T8 aswiliHanai t%bwt&rwn%a%m Tseoxulate{8.60-% SrhBRp 4R £H2Cl
(10 %1@) #8s dded @tgl‘m@ b5 gl @4%5]') 2rielRixtire )fva‘é\@ﬁrrétﬂﬂﬁdo Ehﬁ% Before

e mxture was stirred for mon

metb@TB@P@nYh@lﬂ%ﬁ@e@dgofgaﬁyﬁ mgwi)orascrslded ang thy mixtuge ﬁﬂ?j’b’?d to stir
ove%t ijrq eﬂ.e%gctb'ﬂ%@ difeHEl?eoQMHPMﬁg ah® ﬁ?ﬁ'écfted WHECALARt2x). The

reacti on was quenc

con@mdmw W@fﬁ v@c@@aghe(@w}h HaP, éorm@oﬁpeﬁ%@%%@ dtipred and
con# Bl ¢ C.o g 69 ok hoff’%ﬁte lei'd'tgst’(/gs“ﬂ-lﬁr@i\/lélvbﬁ@@ d) & 3.41-

tere ncentr at rovi de 0.80
33&3¢tf4wwsoé-3stm dt,d4f()938@.(s 3HNM‘@(SDHBO} d6) 6 3.41- 3.38

St é?r Pr‘éE%raté%Qﬁ ﬁg@tﬁpé&ﬁonﬁﬁgmeéziﬁé (s, 3H), 1.40 (s,

1- (et hyl sul f onyl ) pi peramﬁ\em_p CH3 (NN N H To a

sol ution of tent-butyl S

4- (et hyl sul f onyl ) pi per azi - 1- car boxyl ate (0. 80 g,
3.0 mol) in CH2AI2 (10 m-) |was added TFA (1 nL). The
m xture was stirred at it 3 h before the

vol atiles were renoved. Et20 was added to the residue

then renmoved jin e [
516 DaauianRi ekt e PyRiREYSeS b Sl He B0 6. 30
mmw it €H,CI9 101119)’\#@3 @c!deatTEFA/\(ﬁfmlf_)l frhe ridurewesshstigrediat kt for 3 h
ven to

bequpfthwl@tge§\&1la|%delle‘ngx%1 ZQ—WWE?S{\)}@@%@S'C@' gﬁ%re(rboved in vacuo
to pldiide Byslbwresidiué."Et,@ ths addedlad th8 mikinre Wi sorﬁc&@d (T$\;e white
B I NN B T TR T
an &F-HaraLbIa-B4bIHHINAR (DMIA3)Y sHBE5 (s, 2H), 3.34-3.31 (m, 4H), 3.21-3.18
(m, 4H), 2.98 (s, 3H). LCMS [M+H]' = 165.1.

Example 160
Preparation of 3-{3-amino-5-[(2-methoxyethoxy)methyl]-1H-indol-2-yl}quinoxalin-2(1H)-

one

To a suspension of the crude 3-[3-amino-5-(bromomethyl)-1H-indol-2-
yllquinoxalin-2(1H)-one (see steps 1-2, example 156; 1.50 g, 3.76 mmol) in 2-
methoxyethanol (29.4 mL, 372 mmol) at rt was added the minimal amount of anhydrous
DMF to give a clear solution (35 mL). To this was added K,CO; powder (1.56 g, 11.3
mmol) and additional DMF (10 mL). The mixture was stirred at rt for 18 h. The reaction
was filtered to remove K,COj3 and concentrated to an oily residue. This was redissolved in

DMF (5 mL) and refiltered to remove more KCOj3 solids. The solvent was again removed
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I ~NN NO HTo a suspension of the crude
3-[3-am no-5- (brononet hyl ) - 1Hi ndol - 2-

wQ@ kdogioazeexal i n-2(1 H)-one (see steps 1-2, exanpPEI/LSHN3/036003
1. 50 g, 3.76 mol) in 2- nethoxyethanol (29.4 nmL, 372

dded
Bobsfind bt ReBiHeup droh R S P ety B glEeetipies
mtermwdaté(ﬁ/@émspomdcern dnhy&dug DMF(6D mnmid)mammdgkudedqe@l g). This

warkiipadude At T i B ol oresit sRobgrwatered & remove

Pdmwmhmgamardvle@HamO@mlLy th@‘p‘tdm@ntré’fbd % aesluie &f 56 ehLVEIMF). This

wal JeGLES {rtefoist UBiee GBI g5 ore v eRmes K. The et was
cor&%&é&dS&ﬂﬁérMNblﬁm/SOWQ&F ardl Mﬁﬁié@ bﬁl”b}{/et'déeprﬂdé@prep-

f |
A gy et o S b esipir b olante MEE
mLVFhe( @Gaimit Jayandad e PiNGS ady fitbréd . a&dg:bnce'ﬂﬂ‘e&d M&&cuo to give a

el i e cupharted bora (gal) asg Bt Trgeog Do mL). The

bridke@d sohd Wastfifteret heashea RGRMHaxahe Gnti @ridd WoV4¢e® uﬁﬁerﬁﬁzdgﬁo ive

el T bl B L 1 B LSS e

[Mere]ne:emsra@eméarmﬁ.h t1<91 NMRO(iDMSD% 53@2 mdnmfpi\/lé acko (1H, s),

7 B BH P 6 A DAY & L R 25 (e A H = 1.2,

8.4tak), 7.04KIKGs)( £A9 (2HIls), 3. FH@H hYaB 40 (DAY, 3WaS3Ar bed

(Na2s™4), filtered, and concentrated in vacuo to give
a red solid. This was sEé%%é@ﬁln CH2Cl 2 (150 ml)

Preparatioh uf Sdmmd-R-[{aexaiexypheRylEulfonylire(3-&id-8 K-diffdrseidofalin-2-
was filtered, masheq 'th he an , and dried I n vacuo
under P205 to give ¥ yield (400 nyg,

1.10 mmol ). TLC Rf :O70(Et0®:) - VB (ESI):
[MFH + = 365.1 @RT= 2.14 nio. o\g SMBO- d6) 5
12.40 (1 H, s), 10.60 (1 H N37(2H, m), 7.41

H 'rh, 7.24 (2H, m, 7.13
(1H, dd, J = 1.2, 8.21" 04 (2H, s), 4.49 (2H
s), 3.55 (2H, m 3N49 , 3.25 (3H, s). Exanple

196 Preparatio N
3-am no- N[ ( 4- netlaqx enyl ) sul fonyl | -2-(3-0x0-3
4- di hydr ogui noxal i nyj2- 9 ) 1 Hindol e-5-carboxan de 0

OO0 SOwv NH H2NN( -(NHO
To a 25 mL rb flask was added 3 -nitro-2-(3-ox0-3,4-dihydroquinoxalin-2-yl)-1H-

indole-5-carboxylic acid (Example 22, 0.100 g, 0.285 mmol), DMF (5 mL), 4-
methoxybenzenesulfonamide (0.059 g, 0.314 mmol), DMAP (0.038 g, 0.314 mmol)
followed by EDCI (0.060 g, 0.314 mmol). The reaction mixture was allowed to stir at

(1H, d, J = 8.4 Hz),

ambient temperature for 4 h before the flask was purged with argon. Pd/C (0.250 g) was
added to the flask and a balloon was fitted with hydrogen and the flask was purged (3x).
The hydrogenation was allowed to stir at rt for 12 h. The reaction mixture was then
filtered and purified by HPLC. The desired fractions were then combined, sat. NaHCO;
was added (5 mL), and the mixture was extracted with EtOAc (3 x 50 mL). The combined
organics were dried over Na,SO, and then concentrated to provide a red solid. H NMR
(400 MHz, DMSO) & 12.43 (s, 1H), 10.90 (s, 1H) 8.5 (s, 1H), 7.93 (d, J = 8.8 Hz, 2H),

153



HTo a 25 nL rb flask was added
3-nitro-2-(3-o0xo0-3, 4-di hydroqui noxalin-2-yl)-1 H

WO pabaloe3956 car boxyl i c acid (Exanple 22, 0.100 gpPCOUEBB3/036003_
mmol ), DWMF (5 nmL), 4- nethoxybenzenesul fonam de (0. 059

7768, 35%%%(%904@<%M3%a o (o T2 7 4 s oA 7.00 (o,

B B R AT ﬁm’gd'”ﬂ““*ktﬂ““e bl C (0. 250 g)
S s purge ar gon. . g

was added to the fl ask | oon was fitted with

hxt% SfbrAdt-L1 %hﬁ}ﬁiﬁz- Sxd8 g 8Ry dr noxam’ﬂﬁ- I-1H—indol—5-
rogena |on was a o stl r at
> el ed by

HPLC. The de3|red fract |ons merei:lgt‘:n conbl ned, sat.

NaHCO3 was added (5 nl), andytke Xt ure was
extracted with Et OA\C(')_éZ% X mL) - @tybi ned
and fhen concentrated

(4«) Mz, DI\/SO)S
12.43 (s, 1 H),

7.93 (d,
J =8.8 Hz, 2H %/k (

PCT/ US2003/ 03600 - N 7070 (d, J = 8.8 Hz), 7.45 (d, J
9.2), 7.35 (m 3H) 7.29 (m 3H),7.25 (bs, 2H), 7.09
Steb Kl/l.*_ Prebaratlgg gt:?i ~( 5’>{E[X %méﬁvl%o)g{t%inRiT-vlkaEbTX/l}Jfﬁ-m;tro—1 H-indol-2-
1. anpl e reparation o

ﬂ)ﬂhﬂ%jﬂ[%ﬂ'%#%- 2- (3- 0x0- 3, 4- di hydr oaui noxal i n-2-yl)-1
H i ndol -5- yllcarbo nyl}pyrrodjid
in-3-yi)-Nisopropyl-Nnethvlu-ed OONNCH3 H2N | \
|/ O~NH NHI—BCIH"%!?N N N [
of

3-(5-f[3-(nethyl ag ng) pv di n-1-yllcarbonyl}-3-nitr
o- | Hi ndol - 2- vyl noXal ih-2(1 H-one ON N,CH3 0
H I ~1\\' N N 08 H To a solution of
tert-butyl

met hyl (I-{[3-nitro-2- (3 0Xx0- 3, 4- di hydr oqui noxal i n- 2-yl
) - To a solution of tert-butyl methyl(1-{[3- -nitro-2- -(3-0x0-3,4-dihydroquinoxalin-2-yl)-

1H-indol-5-yl]carbonyl}pyrrolidin-3-yl)carbamate (Prepared using the experimental

method described to produce Example 56, 0.70 g, 0.77 mmol) in CHxCl; (10 mL) was
added TFA (10 mL), and the resulting red solution was stirred at rt overnight. The
volatiles were evaporated and ethyl ether was added. The volatiles were evaporated
again to provide a crude yellow residue. This residue was basified with saturated
NaHCO; to pH 9. The precipitated yellow solid was filtered, washed with water, and dried
in an oven to provide 471mg of a yellow solid (83%). This material was used without
further purification.

Step 2. Preparation of N-(1-{[3-amino-2-(3-0x0-3,4-dihydroguinoxalin-2-yl)-1H-indol-5-

vllcarbonylipyrrolidin-3-yl)-N-isopropyl-N-methylurea
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1 Hindol-5-yl]carbonyl}pyrrolidin-3-yl)carbamate
(Prepared using the experinmental nethod described to

w@eodoedseExanpl e 56, 0.70 g, 0.77 mol) in CHZEIRUSD03/036003
m.) was added TFA (10 nlL), and the resulting red
solution was stirred at rt overnight. The vol

ver b aapbrhfiask wagl pl@?ﬁ@/ﬁ (IR melEyeninRley T olrplm;%yl]car bonyl} -3-
nitrd- 9{4%&1 o51) pg.hsxgrpazz%feSI ﬂﬁ@lcﬂzé )N gcﬂ@er@ (@0 U8, To this

| ow res e was basi f
sussetwwddqdmom rsppvaglaterﬂﬁ)é)%rae%?% Mf%\?')a%r’@/@relrwure was

aIlo?ng 'tdjst%%rfnyﬂ &l %ﬁux \;@E%%M\ﬂ Wk é“@bgfate(ﬁé‘ﬁd @'th&ebsidu was

addeﬂ ietherrfcllewed by mercetwdﬂm pre@lmtat)éfi @Pﬁf},wvwgg B‘Itﬁrﬁqg \M%g"?@k with ether,
and%r%ﬂrl]r? n BU&EPR drﬂBYrd’@ dggrreld'a( ﬂeﬂi)\kl%oﬁ’dn'ﬂﬁ%e%udégyér%ﬁrs%hd was

roqui nox

dissplvedan BYHR(S)pkranst tp dhis sdugnr) WNi a@dﬁdr%izf?r The agtaspiereeps
corefh i st bl S bt o v

filtefechayid tha £dpesidesiwas washed with DMF. The red solution was concentrated

anosre%léue{; &/gr %Uﬁﬁ%@«é@m 1l nonét@r Q"l@ %bﬂ)cﬁlﬁ@ﬁé‘dﬂo}\s %rere

one (0.10 g
conringd an(he\r[a@p[@éefbto(rgmom)acetqr@tr@qq,T e rgdjgcg]rét,réq WS lgﬁéﬁed (saturated

Naﬁé@%cgn'dstﬂgf rle?rbﬁérémgaﬂt&eﬁ Oy SR8 wifh: wWae NIBRY, )ané@ﬂed rhethe

re was to stir overnight at refl ux.
ovemdb @mvtdaﬁa‘asme\wépm@s@d (59r6)-t G-NVR (BEPQesh) HA23 43&%6&3 "10.81

(s, "?Hg%ﬁzl(g' W?dieb?’?gMPI?t? 2743 4308 ﬁﬂe’ﬁh?:iﬁﬁ 1?2'70 geé -7.29

(M.t pF. awaaé (cre &H).et 1% (sy 8H), (ﬁ/@%@l i), 374332 fradzH)y &17Bdsv 3H)
1.089d Pbéggﬂs éﬁgg}-@ L@Dﬁsekgr b 1Y raRdvapit Disss 1.

sol ut at nosphere was converted
to hydrogen and the reacEtenpledd’stirred for 3h. The

Prddaratloh!of 9.8 Srhik25. 48, RRcMBD J)\frrbl'ntéﬁ(/lgﬁly)aﬂ-ﬂrnhbﬁ Qi1 H-quinoxalin-2-

TEST due WdS wasned W tn hée red solutlon was
concentrated and resi due V\a&@purr fied via HPLC
(MeCNwater = 15-80% . The fracti gps were conbi ned
and evaporated to renpove acetonitri The red
solution was basified (saturatedo-NMaHCNB) and the red
precipitate was filtered, washed wi wat er (5x), and
dried in the ovento p rng of ared solid
(599% . 1H-NI\/R(DI\/BOd6) 8 .334/s, 1 H, 10.81 (s, 1
H, 8.12 (s, 1 H), 773N(d, 1 H), 7.49-7.43 (d, 1
Hy, 7.40-7.35 (m A3397.29 (m 1 H), 7.28-7.21
(m 2H), 7.15 (s, 2H), %.02 (s, 1 H), 3.81-3.39 (m
5H), 2.73 (s, 3H), 1.99-1.87 (m 2H), 1.09-0.95 (m

StpH). Prédavitidn lof 3-(8-HylrdWyt H-jridthk-yi)4 HAdiBndikalif=gamel e 217
Preparation of 3-[3-am no-5-(3 H
5-di chl oro-pyridin-4-yl oxy)-1Hi nd 7 2-vI 1 - 1H aui noxal

i n-2-
N
C: )
N
H

A solution of 3-(5-methoxy-1H-indol-2-yl)-1H-quinoxalin-2-one (Example 6, 1.80 g,
6.18 mmol) in CH;Cl, (150 mL) was cooled to 0 °C. BBr; (5.84 mL, 61.8 mmol) was

added to the solution dropwise. The mixture was stirred at rt for 24 h. The reaction was

poured onto ice (200 g). The resulting mixture was extracted with EtOAc (3 X 300 mL).
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one C1 O H2ZNO O H{(:::~ NOH Step 1.
Preparati on of

WG2{03/083960 oxy- 1H- i ndol - 2-yl ) - 1H aui noxal i n- 2- oPET/USI0MN36003
H C NO HAsolution of 3-(5-nethoxy-1

H- i ndol
Theiprad e Waie Besks bwih Boneo0) ridereg Bkl fop goncapffaed
undéﬁre@ércéﬂ-pre&itr@ TﬁéqjeéldM@Was @d@ﬁdzé@ld MeOBiOirmltwaier (1: 6 to afford
opWwi se. ture was St L [—| lﬁh
1176 £ QREh A et ab\wa (a6 B BMSH7 13 56 @ T i ft (el 870

(s, %27 Bdcho® %)chr 003 %285 (‘B_Xﬁ% 1@)73@5?32\&@ 3H)

6 S0l NBl 62 iz 50D LGS (ﬁﬁh%%)e ol g Ey e e
g

ong( 999% of product. 1H NWVR (400 MHz, DMSO b 12. 56 (s
1H), 11.31 (s, 1H), 8.79 (s, | H);; 7.78 (d, J = 8.4
Hz, 1 H), 7.64 (s, | H, 7.46 (t, D=7.2 Hz, 1 H),
7.30-7.32 (m 3H), 6.90 (s, | Hy+<6.78 (d J =8.4 Hz,
1 H,; LCVMS (ESI-M5) RT = 2.27,—£76. MtH) +. Step 2.
Preparation of 3 15-(3 5-Di cpyridi n-4-yl oxyl -1
Hindol -2-yll-1 H quingxalin-2~—~one C OC \ Ha N
O H A solution of ydrdoxy-1 Hindol-2-yl)-1
H qui noxal i n- 2- on O ng, 0.36 nmol) and potassium
tert-butoxide (44. ng,ﬁo Q0 mml) in DMF (2 nL) was
stirred at rt for 2 h. To the solution, was added 3,

4, ﬁsbmh@mbm-gpwdr@wﬁm@'ét-@yrygH-&na@anmwnea(ndo g2 QB8
e i ol 1% 8 S B B BB
for PAUTBGhd s8I @ionalas addsy F1ld) 5-tidhorepyridine(66 duag, B mmol) and
K2COs (29.9 mg, 0.22 mmol). The mixture was heated to 100 °C overnight. The reaction
was allowed to cool to rt and poured into water (20 mL). The crude product was
precipitated as a yellow solid. The solid was filtered, washed with water and dried to give
120 mg (79%) of product. 1H NMR (400 MHz, DMSO) § 12.60 (b, 1H), 11.69 (s, 1H), 8.75
(s, 2H), 7.81 (d, J = 8.8 Hz, 1H), 7.73 (s, 1H), 7.51 (m, 2H), 7.34-7.32 (m, 2H), 7.05 (s,
1H), 6.95 (d J =8.8 Hz, 1H); LCMS (ESl-MS)‘RT = 3.77; 423.2 (M+H)".

Step 3. Preparation of 3-[5-(3,5-dichloro-pryrindine-4-yloxy)-3-nitro-1H-indol-2-yl]-1H-

quinoxalin-2-one

Cl
@] \ /N
O,N Cl
|
N\ N
X
N° O
H

To a solution of 3-[5-(3,5-dichloro-pyridin-4-yloxy)-1H-indol-2-yl]-1H-quinoxalin-2-
one (110 mg, 0.26 mmol) in DMF (3 mL) was added isoamyl nitrite (80 uL, 0.57 mmol).
The reaction was heated at 90 °C for 2 h, then allowed to cool to rt. The mixture was

poured into water (25 mL). The product was precipitated as a yellow solid. The solid was
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precipitated as a yellow solid. The solid was
filtered, washed with water and dried to give 120 ny

W@ 7043950 pr oduct. 1H NVR (400 MHz, DMSO) 8 12P(BﬂU§3:mps/036003
1H), 11.69 (s, 1H), 8.75 (s, 2H, 781(d J =

filtelgzdi W;-Sih%’sNi{f.sV?lgt@(’ ;jd é@a}%@ agfg?dﬁgé;%]ng@g% oflcrpge prgég;g(lmlch was
useégzﬁb ‘fl}m?@s"“d I,Zn 423. (MH—I) +. Step 3. Preparation

oro - pr r|nd -3 nitro-
aljgm -of 843-A (M- 4-yIQ

) W OI

uindx On Toasolutlon of

-1 D-( 3, o-di chl oro-pyridin-4-yl oxy)-1H i ndol -2-yl ] -1H

qui noxal i n-2- one (110 ng, O0.26 ) in DVF (3 m-)
was added isoanyl nitrite (80 uL B5% mmol ). The
reacti on was heated at 90 C for 9 lNen allowed to
cool to rt. The mxtureH\ws |nto water (25
nL). The product was pretiY és a yell ow solid.
The solid was 156 VK f PCT/ U82003/ 036003
filtered, washed and dried to afford 95 ny
(62% of crude prody thgh was used w thout further
purification. Step 4 Pneparation of 3 [3 Am no-5-(3
5-di chl oro-pyridin-4-yloxy)-1 Hindo
oui A@Q@ti@moﬂggﬁﬁw@ fegichlgyo=pryfingine- f{rYRPX %”'t% ﬁ'lglﬁiiob? Y-

qunﬂéxaﬁn-[z%rge?(g@hﬁﬁ ©h1|6%ﬁ’rof9"rVAd;®lql(21 ﬂTLé*aMH WeYer(30 olL)iwar degassed

1 H quinoxalin
with HAGER g 5 . AR ERrGoAEo0 a8 Y S5 BB LG PR =cided
f ana‘{htefnqgﬁarb ®9§ s#rréa &t é\@rmgmt Btk igaorPRERsutiah2Ed usgechos

Solgiar (BB AR EXBRRP A EIOAHE £ 80t oH GG AVER Worggvashed
wdlblérn%‘g@%m ), SBdhhPEor(ceRtratbd. THRtesidle Mas ﬁdrlfwdttiy £5ilAogel

The organi c | aye

colin ErepBOdTapY (FORE. RREETSSITe b KaPEerd TS (edh st gerli
proBHEt' ﬁHWﬁmcﬁ) l@IHE' D@sggb 12013 (@n’ny:ho 667, 00N AR Y (§, BHRALT3 (d,

I, 748 (UL CAOGaAD, | B E Bob st & o) ,;D%%s (ESI-MS)
T102§§4§& dukdy. 8.78 (s, 2H), 7.73 (d, J = 8.8 H,

,748(d Y=8.8H, 1H, 7,24-7.00 (m 5H), 685
(s, 2H); LOVB (ESI- M) Eztﬂ—m%iéé 438.2 (M+H) +.

Praymphin 24 8-(5-{[tert-butyl(dimethylsilyiloxy}-1H-indol-2-yl)quinoxalin-2(1H)-one
OTBDMS

|
N\
@”15@

Step 1. Preparation of 5-{[tert-butyl(dimethyl)silylloxy}-1H-indole
OTBDMS

I
N
H
In a 250 mL rb flask was placed 5-hydroxyindole (5.00 g, 37.6 mmol, 1 equiv.) in
75 mL of DMF. To this was added imidazole (2.7 g, 1.05 equiv.) and TBDMSCI (5.90 g,

1.05 equiv.) and the reaction was allowed to stir at room temperature for 2 h. The DMF
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Preparation of 3-(5-{[tent-butyl (dinethyl)silylloxy)-1
H i ndol - 2-yl )gui noxalin-2(1 H-one OIBDMS \ NNNO
woR@uesln Preparation of 5-fftert-but | ~ PCT/US2003/036003
di met hyI )silylloxy}-1 Hindole OTBDVS (N'Ogl I'n 2722'0
fl.ask was ace hydr oxyi ndol e (5 ,
Waﬁﬁ?{PO"‘%d RYare ﬁnqp ’be r%%dtlﬁw%? Papiioned beiwaen water (aa@ gd-) and

EtOA d:smhLe) (TRe EtOAC WalPerfiGiticdvand tﬁ@@qJ&W%Q{raétéd?? 900 mL) with
e reaction was al l
Etc}%%ﬁﬁ é‘%‘ﬁ?r@af"(ﬁ? Wﬁr%d”eﬁriblazﬁ\@) fl@'ﬁW‘@@@MMS@EOProwde

organics were dried (Na2S(Y4 filtered, and evaporated

to provide 9.2 g of a w solid which was used

wi t hout further purlfllat . Step 2. Preparation of
tert-butyl _
5-fftert-butyl (di rrethyl)gll\l 1 oxy}-1Hindole-1
carboxylate OTBDMS N @O H3C CH3 In a 250 nL rb

fl ask | aced 9.3 ( %I, 1 equiv) of 5-t-
bu?fll d:Narr:t ﬁyl si | oxy| ngoI%Bl fHgs i 01;I gHF 'tl)'otthl s was
ddg, P an [ u

3| car onater?gé%( i ;faﬁ%i'sgeago(%% ek 1\ﬁﬁP'¥}1°fg%'

butgldm]aﬂwlmlpxma@ole evislehtof TAFL @o tlgawae\a@ued hPMAREELY, (D5

LC. = The THF
R N ) e
eviqgnt.e Aft¢rigss avblufiomnebselt($Atn.| heGeadton appeared gamprt: WETEC.

B e R A A N S B
EtQAedo@ mbuihy The negianica wets SaPated, T&ned@ﬂsgdsmgi Zﬁtér@GI afN@vaporated.
TheRh 6 BRI HIRRY RIERA S3UEE H R BIRp U eiemating + Bne.
Thexigsired aetions weBe epmBinedrepavaporatad of proeide 1R1% ¢y bf a white solid

uhich isd Gy PRIRKH K RPL eSS ' Ot | © MO N 00 0

Step 3 Preparatlon of tert-butyl 5-{ [tert—butvl(d|metth)S|IvI1oxv} 2-[methoxy(oxo)acetyl]-
1H-indole-~-1-carboxylate

OTBDMS

MeO N
O )\\
CH

In a 500 mL rb flask was placed N-Boc-5-t-butyldimethylsiloxyindole (12.2 g, 35.1
mmol, 1 equiv) in 100 mL of THF. This was cooled to ~78 °C where 24.1 mL of £-BuLi
(1.7 M in pentane, 38.6 mmol, 1.1 equiv) was added dropwise. This was allowed to stir
for 1h, where dimethyl oxalate (9.1 g, 2.2 equiv) was added as a solution in 40 mL of THF
quickly in one portion. The reaction was then allowed to warm to room temp. and stir for
an additional 2 h. At this point, the reaction was diluted with water (200 mL) and
extracted with EtOAc (3 x 150 mL). The combined organics were dried (NasS0y,), filtered,
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H3C' "CH3 H3 In a 500 nL rb flask was placed
N- Boc-5-t-butyl di met hyl sil oxyindole (12.2 g, 35.1
worek/043D5equi v) in 100 nL of THF. This was cooPE€HUSIH03/036003
-78 C where 24.1 nL of t-BuLi (1.7 Mln pentane 38.6
mmol, 1.1 equiv) was added dropw se. s al | owed

and egaRarated. o ra ua s BeRPHEAIM Y slgios] 6hre@' 9Py 2
(10°/eﬁf5Ac%/H¥¥8§o AARd 26 %@Bir b QAhitd Qo0 'PLNAR (@UEle)S 7.72(d,

ne ortlon he reacti on was

1H)tb34rved r‘th)xﬁ 77)(:&n1H33rﬁﬁ1 @ndH% 6.25 (o H), érfl‘la(éds?'ﬂ)i 8:341(s. PHy, 0.00
[ S j.0n was diluted with water
@Oﬁﬁnﬁ 9, qu(QSé;)%??é@?l‘g ‘wWith EtOAc (3 x 150 nl). The
conmbi ned organics were dried (Na2SO), filtered, 158
: ' e : ?H?No%@-@f &”HoxaThez 1H)-

TEesi ' ' romat ogr aphy
one(lO%Et OAC/ Hex) to provide 8.9 (58% as a white

solid. 1H NWR (CD2Cl2) 6 7.72 (dOT%DM)S 7.34 (d, 1 H,
6.77 (s, 1 H, 6.61 (d, (d, 1 H, 1.44 (s,
9H), 0.80 (s, 9H), 0.00 TLCRf:OGO
(25%kt OAc/ Hex). Step 4 Preppr n of 3-(5-(ftert--but
Il (di nethyl)silylled<NAngol - 2-yl ) gui noxal i n-2( 1H) -
oneOTBDI\/S\NHH n B 500 nL rb flask was
pl aced N Boc-5-t-butyl dinetchyl si |l oxy- 2-
nethyloxalyllndole (8. 70 g, 20.0 mml, 1 equiv) in 250
lgf 5‘6‘6%1 rbTﬁaM/ka% d‘W—@%QS douyiBRRIKAB_IAN ne

ul v he reacti on m xture heated
metmsioxmnnmee(fs 70 209, man@nurvm 250 L etds Q- wgéh'awaé@dded

1 Z%EWI%dEMné?i Kl 97 JoB) aﬁé {rRfredctidh rﬂnlxﬁJFhehedi&ﬁétt 130PC. After

ed to roomtenp. and poured into

1h, it wk of E01(1./1eguivhwas gedediyminginegoluting r%dm AfEFr\%dE'“ the

rea%tgdgtv%se% ‘i’Eﬁﬂo%érﬁ Erhf) 2rAGRrE inB0GnE Of RARY rBlting f 4 yellow
desired product as a yellow solid., 1H
solipyviRhe m}gbwassﬁﬂteg;ec_{gn@@ﬂqum vagHo at{60 to(%ow%_g 89 (99%1 of the

desirlgd p;}ad{&t Ja ?%lo(msson& ) Nl\/YR gﬂwé@tcg) 81@39 d. 11? { dzsge

76164, 16B)7. 5@(3}0!—!(}57 3%y 1 (j(/gOm 15)37@3(% %H) 6.85 (d 1H), 657 (dd
l L i £
1 BENE AR, 00 B S R O B ARz,
H i ndol - 2-yl I gui noxalln 2(1 H-one N N, NH H2N c~x

159 WO 2004/ 043950 PCT/ US2@Q3hBR6M3 Step 1.
Pr epar at| on of f34 _ ]

5- (2. el

159



21 H-one NNN Np-NH 02Na NO HIn a25 m rb
flask was placed 3-[3-nitro-5-cyano-1 Hindol-2-yl]-1

woRauiosmozal i n-2- one (Exanple 19, 150 ng, 0. 45PemuE3003/086003
5 mM of DMF. To this was added NaN3 (58.9 ng, 0.90

mol

| :

Z;

2(1 @t@ﬁuct was seen and 1m of vvater was added Stl rring

reaction was allowed to stir over\ weekend. At this

. ted with water and

filtered to provide 4]

was used without f @-

mn; [MH =375.0. SFEp @r epar ati on of
one pibxergae 19, 150 mg, 0.45 mmol) in 5 ml of DMF. To this was added NaN; (58.9
°C. NietmSmWHBInadldeduQiataesISﬁeh@ndﬂ%l dPaa@raves added. Stirring another
a8 ory b TR LS SRR 4P SRR B Ko
IM+HAF845 043950 PCT/ US2003/ 036003 undescri bed) 8 12. 47

Sten
another 1 h produced only a mnor  change. Additional
NaN3 (176 ng) and NH4CI (145 ng) déne added and the
point, no starting naterial re ned. The solids were
filtered off and the maj OfNty olatiles (-2 m)
) of yellow solid that
durifii cati on. LOMB Rt =2. 22
3-[3-ami no-5- (2, 3-di hydtb-1 Htetrazol -5-yl)-1
H i - 125 ' | 020 - : > .
%o AT Bl 312 e ooty bosain
s, &0 TalD e S cltae bl g bogmb bekis WeiGugieblag Adgipd ot 120
1h %aﬁ &é@g\r/]c\%g/ ?ﬁ‘ﬁﬁ tc rg%v eﬁddﬁ&glgg IFI]%(]@{:@ 9g]meq§ Qﬁd NHTB? QQ?, rnfr‘g) were
added anohihg reactioniwas allowed tonstir overdhe weekendT g tlﬂdp@nm starting
remeyagut e, mixiwe ves thm@le@dmthrvmmch‘ﬁtwedetnmrwdam TIMRAg (69%)
of ye %ﬁ/ éé)ﬁqlﬂ{%q’ s?%%ﬁ%%mrtéghﬁfc%gﬁ?&@gg%QZ (S o,
(s, 1 H, 10.93 (s, 1 H, 859 (s, 1 H, 7.76 (d, 2H,
5 2H) 7 19 (br

2-vllquinoxalin-2( 1H) -ohe

In a 25 ml rb flask was placed 3-[3-nitro-5-(1H-tetrazol-5-yl)-1H-indol-2-yl}-1H-
quinoxalin-2-one (117 mg, 0.31 mmol) in 6 ml of DMF. To this was added catalytic 10%
Pd/C and the dissolved gases removed under vacuum. The atmosphere was converted
to one of H, and the reaction was allowed to stir at rt until complete. The Pd/C was then
filtered off and the volatiles removed in vacuo. The solids were suspended in CH;CN,
sonicated for 2 minutes, and refiltered to remove any remaining DMF. The desired
product was isolated a red solid (84 mg, 82%). "H-NMR (DMSO-dg; tetrazole N-H
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Preparation of

3-(3-hydroxy-1Hi ndol - 2-yl ) Qui noxal i n-2(1H)-one HO
WOROK043%B0O H Step 1. Preparation of 3-{ftert-BCK/US2003/036003

| (di methyl)silylloxy}-1Hindole TBDMSOI|l Q NH To a

100 m_ rb flask was added 3-hydrox |ndolgz%l)
undgscsBoRb 34 B 1TBheid-Byfo, TBIREE (o 1 B7RLS, FRBPRE. 1H) 7.32
(t, 1ﬁ'y'Fﬁ25 t@k@}a?qggbr(so 2?§7L9M31QT32 mrmla [ Vag)=2dd @d

I"owed e m xture was
aIIovved to stlr at rt for E&m%éﬁ@re it was

concentpa p@gt,m y@qq,d%gyhmihdfyuﬂj YNQlindXelin-2i1¢Aldn@nN-

Step 2.7 Preparation of tent-butyl
3-fftert-butyl (di methyl

silyll oxy}-1Hi ndol e- 1- car boxy TBDI\/SO |l QN 0O
' 10ky}- 1H i ndol e (0. 600g,

CH "Cs H3CHs To a 1
3-{[tent-butyl (di net si
2.42 mmol ) and by 10 5 E fol |l owed by DVAP

(0.311g, 2.55 mml) and i-tert butyl di-carbonate
(O 5569 255 mml). The reactlon was allowed to stir
P iom of Byl 2 A J8 and used

WIthOUt further purlflcatlon 3. Preparatlon of
tent-butyl 3-{[tert-biBYMeQ )sily
f oxy} - 2-[ met hoxy( oxo) acet yl |} i ndol e-1

-carboxylate TBDMSO O1 MO O O CH3 H3C-CH3 161

WO 2004/ 043950 PCT/ USZOO3/ 036803 To a 100 nL rb flask

V::;l'gf‘égﬂ@@ 'L%'ﬂ é(é d egrf(()yln ole (H .00 g, 7.51 mmol) followed by
TBRIVigel (@1 ﬁ-rﬁlar yﬂ' EHE) ('U" 0 7ﬁ &4 18I mmah was @gded fafjpwed
by Jé'ﬁ(lo dbe g,r(?ﬁ’@HnQp) "ﬁ% rﬁR@Jr@WaE %Ilowe708togt|p§tf rPfof 1f3h%étfére it was

ent ane, .6 Mol ) was added slowy
con@ﬁ;gr,atgban iged vwwéutsfyrtmrmwﬂvﬁ@nt hen allowed to stir

step 87 Ppira@ibn of &b Rl R A IR th QIR RKS-1H-indole-1-carboxylate

TBDMSO
[
N

O)\O CH,

CH,

E

H,C
To a 100 mL rb flask was added 3-{[fert-butyl(dimethyl)silyljoxy}-1H-indole
(0.600g, 2.42 mmol) and by 100 mL of THF followed by DMAP (0.311g, 2.55 mmol) and
di-tert-butyl di-carbonate (0.556 g, 2.55 mmol). The reaction was allowed to stir at rt for 3
h before it was concentrated and used without further purification.
Step 3. Preparation of ferf-butyl 3-{[tert-butyl(dimethyl)silylloxy}-2-[methoxy(oxo)acetyl}-

1H-indole-1-carboxylate

TBDMSO
0

MeO N
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(0.425 g, 3.60 mmol ) was added in one portion. The

m xture was allowed to stir at -78 C for 10 mn
whedoeneset was warned to 0 C for 1.5 h. The m RECTUS2005636003

quenched with water (100 nlL) and concentrated. The

el P BACTE 16 HoR e d D L e AR b olgra+

lndoﬁﬂﬂ&arﬁﬁkﬁﬁteé\ib 500, t A4 enolpand 100 rhihef T t Thearaattiopnvas cooled to

78303t U7 sl i3 fSAION 5 S el er o

min N-Thé*sbluﬂbn WhsTthea all®Redrio dtip fdrl2askt “Was Castderd diraethyluxiate

.85 183 by &edd B bokBeinl I Widipousa alowerigo it 78 °©
for @ mh 8 i wdralodqsec Ciyr 152 Teaniiuenads quenthed with water
m Xt ure was

0. 010
(104 i hamiargantaled 185 reS s Wa puris B Sl e iaeltedapty wit
HexfFrORAE M [ teprowidd natefidlitted way st Sure | TS mderiat wad.t8kn on to

mn., [MH + =.278.7. . | e 304 Preparation of

the g@[%@ ﬁgltg@t(tég'ﬁﬁrwp{'%éﬁ%, 4- oxadi azol -2-yi)-1

Stefi] Pdphraion ¥ BYBihgeral-i1REiRdd-2H)oamexMnPEiHE)-ofe H2N | Cl
NHNO HTo a 30 nL rb fl ask was added
M acetyl - 3-ni tro-2-(3-0xo- 3, 4| qui noxal i n- 2-
yl')-1 Hindol e- 5- car bohydr azi de caybafrat e ( Prepared
usi ng the experinental p= :
Exanpl e 56, 0.200g, O. fiel | oned by 5 nL of
DVF/ Benzene (1/1). P205 0, 2.46 mmol) was added
and the reacti on was heat ed Hat 100 C for 18 h. The

WA e RENTIE RN S et 2

[memoxy(ok@)amw]-smmdcﬂd1eoadmxylgte: (01080 . &.090 maw!) falldweddy 1,2-

ohoeedhh 106 Sl ohd AR g, TRl okt ton neated

at 1PCTCUS2BTHO HA0R wisthePL@ deotrated eind @UAfi@DSy PLE. LCVMSURT =
| MR (DVBQ d6) 6 12. 49 1H, 11.06
zg‘f%'{dw&}i'ﬁszggf\l { ,Q7 Yo (m 1 H§S e (d, 1H,
7.33 (s, 1 H), 725(m 1 Ejample884(s, 3H); LOVB RT =
2 32pMoBiatbF 7ot At o PRI 1 A% o BRI AUH AR .ﬂaolz-

anTTio- v CYCT OPEITtyT = N ( rnoxyernyr)-2-13-
vl]qumoxalln 2( 1H) -one
N'NYCHs

\

To a 30 mL rb flask was added N'-acetyl-3-nitro-2-(3-0x0-3,4-dihydroquinoxalin-2-
y)-1H-indole-5-carbohydrazide carbamate (Prepared using the experimental method
described to produce Example 56, 0.200g, 0.492 mmol) followed by 5 mL of
DMF/Benzene (1/1). P,O5 (0.284 g, 2.46 mmol) was added and the reaction was heated
at 100 °C for 18 h. The mixture was cooled to rt before 10% Pd/C (100 mg) was added
and the atmosphere was converted to H,. The mixture was stirred overnight before it was

diluted with water (30 mL) and extracted with EtOAc (3x30 mL). The residue was purified
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di hydr oqui noxal i n-2-yl) _1 H i ndol e-5-car boxam de - CH3
O/--/ N 2N~ N- H NOH Step 1. Preparation of
woR20mwshoxyet hyl | ) cycl opentyl am ne  X03 HN PCT/U82083/036003
sol uti on of cyclopentanone (2.00 g, 23.8nmmmol) and
2- net hoxyet h mne (1.78
oy KL eV it 0B St e P RHE o8] DO DSl 208 (&, TH)
11.083s 31H)BI55 (§,01H)oed (.laym?%z((a 89), 733 @A), ml(}n 1ﬁh@ 58 (s,

reacti on mxture was stirred it overnlght

3H)y ldeld® = ders e rdaceySaddi ng sat' d NaHCOB and
extracted with CH2C 2( 2x)gxahhgle 80701 ned or gani c
| ayers vvere vvashed Wi t h br| ne, drl gd (I\/gSO4) and

base as an Hﬁivb%%ﬁlexaintz Wﬂﬁhnd@és dé?&&ahfdeﬁe“ Step
reacti on wi thout Turther puritficatron. IH NVR

(DMBO-d6) 6 3.37-3.33 (m 2H), 3.21 (£ Ch),
2.98-2.95 (m 1 H), 2.63-2.58 (£ 2 1.71-1.62 (m
2H), 1.59-1.52 (m 2H), 1.43-1. m 2H), 1.27-1.17
(m 2H). LCVMB RT = 0.76 HIND; 44.2. Step 2.
Preparati on of
3-am no- N-cycl opent yd - W
di hydr oqui noxal i n-@-\l
NHN \ NH :(N

oxyet hyl ) - 2- ( 3- oxo- 3, 4-
H- gndol e- 5- car boxani de O CH3
oWO 2004/ 043950

PCT/ _USZOOS/ 036003 Usi nig the nmet hod from Exanpl e 56,

DALV

m de vvas obtal ned as a red SQ)| | d (50 ng, 39% from

t he product of Step 1, Exanple CRo7 and

3-ni tro-2-(3-o0xo0-3, 4-di hygto-

2- qui noxal i nyl ) - 1H-i ndol e} 5- car boxyl i ¢ acid (Exanpl e

22). 1H NMR (DVBSO d6) 8 45 (s, 1 H), 10.81 (s, 1

H),794(s 1H) 779 4 (d, 1H) 746741(d1

H)y, 7.38-6 4.24-4.12 I—B

mTOﬂ-EO'UtPnSCﬁ CIC|BF89"(t?ﬁ°”6+(I? 00 g, 3@31'"'3%) ‘{ﬂﬂ Zlﬁ}hOXMQﬂWBa'RTPe

(1.78 g, 23.8 mmol) in CH,Cl, (10 mL) was added sodium triacetoxyborohydride (7.05 g,
33.3 mmol) followed by AcOH (1.36 mL, 23.8 mmol). The reaction mixture was stirred at
rt overnight. The reaction was quenched by adding sat'd NaHCO; and extracted with
CH,Clx(2x). The combined organic layers were washed with brine, dried (MgSO,), and
concentrated to provide 0.70 g (20.5%) of crude free base as an yellowish oil which was
used in next step reaction without further purification. 'H-NMR (DMSO-dg) & 3.37-3.33 (m,
2H), 3.21 (s, 3H), 2.98-2.95 (m, 1H), 2.63-2.58 (t, 2H), 1.71-1.62 (m, 2H), 1.59-1.52 (m,
2H), 1.43-1.38 (m, 2H), 1.27-1.17 (m, 2H). LCMS RT = 0.76 min; [M+H]" = 144.2.

Step 2. Preparation of 3-amino-N-cyclopentyl-N-(2-methoxyethyl)-2-(3-0x0-3,4-

dihydroquinoxalin-2-yl)-1H-indole-5-carboxamide

O-CH,

O /—/

N
() O
|

CL LM
N
H
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2.74 mn; [MH + = 446. 2. Exanple 319 Preparation of
tent - bul |
W(Szr[o(r[mm hoxyet hyl ) (et h) am nol - 2- [ met hoxy ( oXR)HUS1093/036003
i ndol e- 1-carboxylate CH3 H3C --/-O H3CQ\ N NH

N- pz%aré% é@'@'&dﬁwﬁ %Na@pgrﬁe@gg{ﬁm%wwcloagww,@ -meghexyetyyl)-2-

(3—oxo -3 4rd|hyd'rocNunox§hr*|‘-|2Qr}31 Pole TR carbbaiite h@tsto@raufédaé‘sl@ red solid
a reflux condensFr was ad

(50 ?ﬁ‘gt q%%{gbfr%#@ prpgug) of Sterot, fxgmpls 3P 7 and 3- nrtro-2 (3 oxo—3 ¥ dzhydro-
2-qdnd%§ﬁrﬂflﬁlrr?-rrﬁwet51bér@bmc (aér'égEMple ﬁng‘*H NMR (DMSO-cy) 3 1245 (s,

nmet hoxyet h [ am ne was ad

H)®. &’h@ &itl), \ér534n(g ), 7t790h7‘h€dd1ﬁhe7 46-€4dt( do )V\/Z\§8’r§e%&(@d 6H),
t | t t =

ST S R L A R

2.74ymin; Eb\’(}v”lé]oF|4d621H NVR (DVBO- d6): 6 2.62 (s, 3H) 3.01

(s, 3H, 3.24 (s 3H), 3. 2H), 3.57-3.61
(m 2H) 6. 58- 62(m 24@5@% 536@1
exyelivlines I inal=2-gthexyigxg)acetyl]-1H-
HSC 0 H To a round blggglgmge{r@é&b@gul pped wth a
refl ux condenser was charged wih N (2
met hoxyet hyl ) - N- 3- di net hyl - 4- ni troani | iGb (9.5 g, 42
mml ) and DMF (200 nL). N, N dbsfet hyTTdr mami de
di met hyl acetal (6.0 g. 50 mmol) pyrrolidine (3.6

g, 50 mml) were 164 WO 2004/ 9F3950 PCT/ US2003/ 036003
added and the reacti on was ¥ at reflux for 3 h.

After cooling tRCrt Lt R VoL conponents were
rem)ved in vacuo ahe pDi | yy resi due was dissloved in
DMVF (100 ni). The“sgtufiong was added to 10% Pd/ C (950

ng ) under argod. The aHnosphere was converted to H2
vvlth a bal | ogn and the reactlon aIIovved to stir at rt
8 o AitfogRiline v+ ur e
frltered through Cellte(r) under a bI anket of argon.
The solvents were then ren&ﬁed and the product was
purified by chrorrat,gg;raphy desired product was a
red oil (7.9 g, 92%° ‘ ) S 2.80-2.83 (m
4H), 3.22 (s, 3H), 2.39-2.43 , 2.46-2.52 (m
2H), 6.22-6.24 (m 1 H), 6.72-8° cd, 1 H), 6.81 (s,
1 H, 7.18-7.23 (m 2H), 1061(brs 1 H; LCMS RT =
To Hrapnd rbpmm[flmqurnpmtm@ reflgk epnd:nser wanaddadgnfisgro-2-

nrtrc?@[ré d@ﬁ*oydl 680 ﬁ\ Q‘?rf 'F%éﬂ%lr B HOTRRE Y Soam N

methoxyethyl)methylamrne (21 mL 200 mmol) was added to the stirring solution and the

reaction was heated at 80 °C for 3 h. After cooling to rt, the product was purified by
chromatography to yield 10.5 g (72%) of a yellow solid. "H NMR (DMSO-dg): § 2.62 (s,
3H), 3.01 (s, 3H), 3.24 (s, 3H), 3.40-3.45 (m, 2H), 3.57-3.61 (m, 2H), 6.58-6.62 (m, 2H).
Step 2. N-(2-methoxyethyl)-N-methyl-1H-indol-5-amine

CH

N
N

H

To a round bottom flask equipped with a reflux condenser was charged with N-(2-

methoxyethyl)-N-3-dimethyl-4-nitroaniline (9.5 g, 42 mmol) and DMF (200 mL). N,N-

dimethylformamide dimethylacetal (6.0 g. 50 mmol) and pyrrolidine (3.6 g, 50 mmol) were
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CH3 H3CO,~-NN OOCH3 H3C-CH3 Using the nethod
described in Exanple 12 Step 1, tert-butyl 5-[(2-

woreaohox3gst hyl ) (met hyl ) am no] - 1H i ndol e- 1- car borRgT/E8203/036003
was obtained as a coloress solid (7.2 g, 61% from

s B AR B
compbhentSweie fetnovattn vabué @nd tHkboilymesidt® waé distobedtidn DNIFY 130 mL).
The;_s')a!utigh '7%5:13 %gﬁéq){oﬂoﬁﬁ)g&ég ?5%7) g’?d%%mo}‘b :-%VI azngﬁhéi”es \:;’/as
conﬁer{efiﬁo HEWMWIIB?& phdrgiehghitidmanovedto stikr) atrt fort1 7 hCl_'lIéhe H, was

0 ac oL&:lo - carboxyl at e
thertAoREREes Bty tgred retl Cfiee Jerg Datse: ciarons (The

solvBBs hade GRHGEMBESH hid sgrpduet W8s Putieddy dhesrhatbytaphy. The

5- ( 2-
st HBRYR 1RSI Al P APAY] OB (VS oKD £ 40 9% o), 3.22

(s, dﬁgl Pdoloerd me & @H;ozwds Qtﬁé (WRSH), B2 A6 PRANASHRB. 72-6.76 &, 81HY; 6.81
fromtent -

(s, 15-1)/% QS@&{@%Q@{)M}Q %{‘( fREENi) QWTFQW min; [M+H]"= 205.09.
| FatfoAdp b RYIB-(Bme ithyhardhdiR-

carbpxylates 58 (m 4H), 6.85 (m 1 H), 7.05-7.13 (d, 1 H),
7.25 (s, 1 H, 7.75-7. 79C|-(d 1 H. 165 WD 2004/ 043950
PCT/ US2003/ 036008, ¢ St N *Preparat i on of
3-{5-[(2- nethoxyet”h;ﬂﬁg\rfe m\ ol - 1Hi ndol - 2-yl }- 6.
7- di met hyl aui noxal i n-2(1 2 CH3 H3C ~ON H3C I
\ NHH3C H O Using the method g\crlbed in Exanple 12
Step 3, 3-{5-[(2-

met hoxyet hyl ) (met hyl ) ami no] - 1H | Hdcg)LQHw} 6, 7- di met hy
| qui noxal i n-2(1H) - one was obt ai as a red powder

o feiBe iiod SRS EMile 52 Bley tertbuyiatie 1y

methwd/@tl"e'l)(m@hyllamdydn]a’tféu‘n@gl@m cayboxylate was obtalned as a coloress solid
(7.2 g, 61%) from N-(2-methoxyethyl)-N-methyl-1H-indol-5-amine (7.8 g, 38 mmol). "H-
NMR (DMSO-ds) 5 1.63 (s, 9H), 2.90(s, 3H), 3.21 (s, 3H), 3.40-3.45 (m, 4H), 6.43-6.46
(m, 1H), 6.75-6.84 (m, 2H), 7.46-7.50 (d, 1H), 7.78-7.83 (d, 1H).

Step 4. Preparation of fert-butyl 5-[(2-methoxyethyl)(methyl)amino}-2-
[methoxy(oxo)acetyl]-1H-indole-1-carboxylate

/CH3
CH, 0O

[
N @)

=0

Q
H.C 7\ "CH,
H.C

Using the method described in Example 18 Step 2, tert-butyl 5-[(2-
methoxyethyl)(methyl)amino]-2-[methoxy(oxo)acetyl]-1H-indole-1-carboxylate was
obtained as an oil (3.6 g, 80%) from fert-butyl 5-[(2-methoxyethyl)(methyl)amino]-1H-
indole-1-carboxylate (3.5 g, 12 mmol). "H-NMR (DMSO-ds) & 1.59 (s, 9H), 3.93 (s, 3H),
3.21 (s, 3H), 3.41-3.58 (m, 4H), 6.85 (m, 1H), 7.05-7.13 (d, 1H), 7.25 (s, 1H), 7.75-7.79

(d, 1H).
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0.62 mmol ) and 1, 2-di am no- 4, 5-di met hyl benzene (69 ng,
0.64 mol). 1H NWR (DMBO d6) 52.35 (s, 6H), 2.83 (s,

wQ@eo4/08920 (s, 3H), 3.38-3.51 (m 4H), 6. 80-6.B6I/(83003036003
H, 7.09 (s, 1H, 7.36-7.40 (d, 1 H), 7. 55 7.61 (1

yI) 3- 0X0- 3

d'm%h[é'laﬁ'%’ﬁ%'gt%@ggﬁ]n 2-yl1-1 Hindol e-5-_carbonitrile
and 2-[6-(4-fluorophenyl)-3-oxo0-3 CH,
4- di hydr oaui noxal i n-2-v11 1 H Hefdol =82 carbonitrile CN
CNFBI O NN L--NVH HNONTHO H, F 336
337 Step 1. Preparation of
(4' -fluoro-3-nitrobi phenyl -4 ine F\ NO2 NH2 N2
was bubbl ed thn_pgh a SRlLu 0
4brom)6n|troan|(?30 14 mmol) in DME (25 nl)
for 10 mn bef ﬁ
1, 1" - bi s(di pheny phosthno ?errocene)
d| chl oropal l adium 166 WD 2004/ 043950
PCTYeimptheaneBed described in Exesmie 4% Signh 3d8dE-2 (1: 1)

meb(ggxfé% Qﬂ”n@@arﬂ'gyfr ‘)H—lnldoQ/JyF}-@ ﬂHin@i‘hﬂ’cﬁwM&ﬁ%@(W-@%n@M&xs

heny boronic_acid

obtqmﬁmyr@dep@fv@mwm % tahbwihd-lite  was bgbbl ed
mebeNétﬁv 8%919\9%&%@%&!49*%@@&&]01 mrmo@nﬂcéﬂb@mét@ aarimg,

reacti on was quenched w

0. G%mn@*) ansgt, 2&@@6%5@1@#@&@“{% o1 GRAMBMRed Qr‘ﬂ\é‘ﬁ'@“"so‘
ds) %@g@gonc rfsy\’?s;gﬁ? {é Y@y, &las- @5*1 08, 49y 5%0- dM(ﬁO‘H)H) 7.09 (s,

ntr ain’'a crude’ residue whi
1H)e Iﬁr36f7a4Q)@5r Abheebant B (H’éb(éhépﬁ ah=141{%1 Hb d@h@% R} =81 §6 min;
[M 2% 79hs the product as an orange solid. "H NWR

d6) 6 8.16 (s 1 H), 7.75-7.73 (d, 1 H),
768754(m 2H) , 753(§2s_ﬁmlgﬂl%_§7a 33 -7.11 (m 2H),

reéar%%o& g 247-w-flu0§§&fénal) SPJX%W-@MN@%QQﬁoxaIm 2- vl] 1H-indole-5-
uor obl phenyl - -di-anm ne NEIZ N aa
dr y ‘ C 2

opitri r:..e.;,,!,‘.\! OWRE 0
MeCOH (100 m.) and 1 H-indole-5-carbonitrile

(4' -fluoro-3-nitrobi phenyl-4-yT)yamne (2.71 g, 11.7
mol ) were added before the

CN CN
i
u o FN K

336

Step 1. Preparation of (4'-fluoro-3-nitrobiphenyl-4-yl)amine

F
O O NO,
NH,

N, was bubbled through a solution of 4-bromo-6-nitroaniline (3.0 g, 14 mmol) in

DME (25 mL) for 10 min before 1,1-bis(diphenylphosphino-ferrocene) dichloropalladium
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at nrosphere was converted to hydrogen and the m xture
stirred at rt overnight. The reaction m xture was

wo pdotos3e0 t hrough Celite, washed with MeOH, anBCT/US2003/036003
concentrated to provide 2.26 g (96% of a purplish

(|l)§é)épi@o%Wi'{EHﬁN'§cé%o(pd§%)gl%mgg n%'oéﬁ éM%L{tiérﬁboiNIClO?s_(% mL, 35
mn%lﬁ@n@45l%o(déheﬂylkb‘8roméaé@ éofg41 Efhmobere la@&@ TRE réackiod fixture

P t
wag bf‘bb' dlwﬁ% agrpgﬁm,gqﬁ@n)adgmgw 18, rﬁlgdi%{ai\%waﬁﬂt%&taﬁq - for §1h. The

rea'ctléd‘bv!aé‘ gGdrRhed whAWRRH é)&l’dc?eda/ﬂ% EtOA Cfo) The combmed orgalnlc
[ 6- (4-1] uorophenyl)-3-0xo0-3 roqui noxal i n- 2

layfrswwﬁ M@shed with watehdwiner dried ( M@S@o andrqonp@t'\atqq L] obtam giorude
resQiu@' v@uéh Waé‘bhrgmgfb@ré’&%d vfth%&éﬁé/@fbﬁ—(iﬂ to péowde 2. §3 g (88%) of

| uor obi phenyl - diam ne (2

thezproqtnaé@ﬁ @w(amg)sglﬁét W]IMRHDM&%HQ 8(85)6 (321 @37 g5-711(® ('gi 1H)
7 6@“7%& %agztrﬁc% Qé%l—{i‘j 2 Y8, 1Qﬁf"2§$’ 7369-7.%di Q|—Bvef ni ght .

Ion m Xt was coo tort a luted with
__QMZ nl?repa“@bon pi £diupiobiphenyld.4-diamind | d was f| I tered,
washed with water (5xpy, and dried in an oven to
provide 3.11 g (80% o el low solid. 'H NWR
(DVBO-d6) 6 12.83-12.79
2004/ 043950 PCT/ US2003/ 03600 12. 19 (d, 1 H, 8.24
(d, 1 H), 8.05-7.64 (m 6H), 55NE. 32 (M 4H). LCVS
= 3.49 min; [MH+ = 381.3. Exafiple 354

Pr epasaltry fkskofas3adued nosNP{/2- (mﬂ’lb@))aﬁﬁfr drgon. MeOH (100 mL) and
al i n-

- PR oatat- e @784 " EhpRsRermasdebeters te o
atntdsPhee vias dohe@dadibihytrogbn and the mixture stirred at rt overnight. The
reaFtlcgrhmpi_ o %Igglllt%r%gﬁhr]oagl%#t%: \%%qunvgfh%ﬂééﬁt QchJ gonlélérqrt?attlew fo
provide 2.26 g (96%) of a purplish solid. '"H-NMR (DMSO-d;) 8 7.47-7.44 (m, 2H), 7.17-
7.13 (m, 2H), 6.78 (s, 1H), 6.67-6.64 (d, 1H), 6.55-6.53 (d, 1H), 4.59-4.54 (d, 4H). LCMS
RT = 1.74 min; [M+H]" = 203.2.

Step 3. Preparation of 2-[7-(4-fluorophenyl)-3-oxo0-3,4-dihydroquinoxalin-2-yl}-1H-indole-

5-carbonitrile and 2-[6-(4-fluorophenyl)-3-oxo0-3,4-dihydroguinoxalin-2-yl]-1H-indole-5-

carbonitrile

CN CN
h g ~ |
|
N Ns N
\ ” H
N o
N (N
F.'
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A solution of 4'-fluorobiphenyl-3,4-diamine (2.28 g, 11.3 mmol) and 2-
[methoxy(oxo)acetyl]-1H-indole (5) (2.33 g, 10.3 mmol) in AcOH (10 mL) was heated at
100 °C overnight. The reaction mixture was cooled to rt and diluted with water. The
precipitant yellow solid was filtered, washed with water (5x), and dried in an oven fo

provide 3.11 g (80%) of a yellow solid. "H-NMR (DMSO-dj) & 12.83-12.79 (d, 1H), 12.21-
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- CH3 NaNIl HCO Avial charged with
bi s(di phenyl phosphi no) ferrocenepal | adi un(11) chloride
W@ 200104395, 0.220 nmol) was added PCT/US2003/036003
2, 3- dichloroquinoxaline (0.669 g, 3. 36 mmol ), (5-{[(2-
rret h et hyl ) rre am no] sul f on
msndn /B2/0) ok BT G I, (s 768 1e32 B AH) KNS RT 5369 min
HC@@O 951 g, 8 97 nmol ), followed by DVE (5 nL).
ter (0.5 nmL, bubbled wth nitrogen for 10 m nutes)
was added to the reaction and the m xture was heated

to 75 Cfor 1 h. An additpepgh |é@5j;ml%of Pd was added
Pand t he mxture was st i rred 1 )5 ﬁ. Upon consurrptl on

OX-3.A4-difwdroquinoxalin-

under vacuum and jpﬁ_ﬂtﬁﬁagé’_g m@né}ﬂ,aéfl ed by HPLC to
provide 0.300 g of a brown solid (31% 1H NVR

(DVBO-d6) 8 12.39 (s, 1 H), 8.22 (d, Hg. 20 (dd, 1
H, 8.08 (dd, 1 H), 798789((mn2H)_/ 7.74 (dd, 1
H, 7.61 (dd, 1 H), 3.46 (t, 2H) S8 23 (s, 3H), 3.13
(t, 2H), 2.72 (s, 3 WGYs R 3U% nin;
[ MkH] =431. 1. 168 V\D2004/20 50 PCT/ US2003/ 036003

on

)

Step 2. Preparati f N
N- ( 2- met hoxyet hyl t Ay
alin- 2-yl)-1 Hi 3
CH3 I '/ \ NH aN® H
2- (3-chl oroqui noxal i n-2-y[) - N-(2- met hoxyet hyl ) - N- net hy
| -1 Hindol e-5-sul fonam de (0.280 g, 0.650 nmol) was
Stefl S 94 paR8kidnbf A4 Bt (oAh Uioxafnd-yare. (18R kRS dthylI-Rf theikyi-
(130 C) for I8 h. The solvent was renoved under the
1H-pdelecarsulionamide r esi due was taken up in EtOAc. The
organi c | ayer was washed with sat. NaHgOgRnd
concentrated to afford the product a resd solid
(0.250 g, 93%. 'HNI\/R(DI\/BOdé?‘&S 15 (s, 1 H), 7.98
(s, 1 H, 7.83 (dd, 1 H), 7.71(s, C‘HH) 7.69 (d, 1
H, 7.56-7.52 (m 2H), 7.34 H, 3.44 (t, 2H),
3.21 (s, 3H), 3.10 (t, 2H) (s, 3H); LCM5 RT =

2.71 mn; [MH =41 P &. Preparation of
N- ( 2- net hoxyet h | t

-ﬁ-(3-0x0-3,4-dihydroguinox
fonamde -CH3 o\o SN

| -8-ni tro-2-(3-oxo-3, 4-

di hydr oqui noxal i n-2~y1 )N1 Wi ndol e- 5- sul fonan de O CH

0 TA \]/'lal charged with bis(diphenylphosphino)ferrocenepalladium(il) chloride (0.164
g, 0.220 mmol) was added 2,3-dichloroquinoxaline (0.669 g, 3.36 mmol), (5-{[(2-
methoxyethy!)(methyl)amino]sulfonyl}-1H-indol-2-yl)boronic acid (0.700 g, 2.24 mmol),
and NaHCO; (0.951 g, 8.97 mmol), followed by DME (5 mL). Water (0.5 mL, bubbled
with nitrogen for 10 minutes) was added to the reaction and the mixture was heated to 75
°C for 1 h. An additonal 10 mol% of Pd was added and the mixture was stirred 1.5 h.
Upon consumption of the boronic acid the reaction was concentrated under vacuum and
the residue was purified by HPLC to provide 0.300 g of a brown solid (31%). 'H NMR
(DMSO-dg) 5 12.39 (s, 1H), 8.22 r(d, 1H), 8.20 (dd, 1H), 8.08 (dd, 1H), 7.98-7.89 (m, 2H),
7.74 (dd, 1H), 7.61 (dd, 1H), 3.46 (t, 2H), 3.23 (s, 3H), 3.13 (t, 2H), 2.72 (s, 3H); LCMS
RT = 3.34 min; [M+H]=431.1.
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-0~111 2N - CH3 \ NHN O H Using the nethod

described in Exanple 2,
woR(20meshoxyet hyl ) - N-nmet hyl - 3-nitro- 2- PCT/US2003/036003 _
(3- oxo- 3, 4-di hydroqui noxalin-2-yl)-1
H i ndol e- 5- sul f onam de was obtained as a dark yellow
solid (0.085 g, 769%9 from
N- (2- met hoxyet hyl ) - N-met hyl - 2- (3- oxo- 3, 4-
d| hydr oqui noxal i n- 2 yl) - 1H-| ndoI e-5-sul fon

i renamationel W-(2amethoxyaiiay - fad-2-(3-0x@r3. 4 quinpxalin-

2_34@_%#_,&50@@ isBRormighar act eri zatl on. 169 WO 2004/ 043950
Step 4. Preparation of

3-am no- N- (2- met hoxyet hyl ) - N-net hyl _2- (3-oxo-3, 4
di hydr ogui noxal i n-2-yl)-1 Hi ndol e- 5@sg|_ff onam de O CH
3 Op/ SN HZNCH3 C N H_: QN/Q_/H fng the nethod
descri bed in Exanple 3, Osd_ N
N- (2- met hoxyet hyl ) - N-met hyl - 24(3-¢@
3, 4- di hydr oqui noxal i n- 2-yi b | ndolge 5- sul f onam de
.012 g, 179% from
C3-nitro- 2- ( 3- oxo- 3, 4-di hyd
| ndol e- 5- sul f onanm de (0.085 g,
0.160 nmol). 1H NF O d6) 6 12.50 (s, 1H), 11.16
(s, 1 H, 840 (s, 1 , 7.79 (dd, 1H),‘7.63(d, 1
H, 7.47 (dd, 1H) 735731(m1H),726 23(m
2H), 3.44 (t, 2H), 3.12 (s, (t
2-(F-shlorgrpyinoxat yk)FNﬂﬂn@boweﬂwl) r[l msﬂ]yl-wsn@e%%m%mé%o 280
g, I é%ﬂﬂfr@l)'v@% o‘?gso[v%d m@@H%Zé ALY%Ad Was heated at reflux (130 °C) for 18
oqui noxal I n-2-vl)-1Hindal -5- vl nme
h. ﬁh@ﬁ@lveﬁﬁmmeve@ under thepyacppry andithg reS@k'e M’aetgken up in EtOAc.

The organic layer was washed with sat. NaHCO; and concentrated to afford the product
as a red solid (0.250 g, 93%). "H NMR (DMSO-dg) & 8.15 (s, 1H), 7.98 (s, 1H), 7.83 (dd,
1H), 7.71 (s, 1H), 7.69 (d, 1H), 7.56-7.52 (m, 2H), 7.34 (d, 1H), 3.44 (t, 2H), 3.21 (s, 3H),
3.10 (t, 2H), 2.68 (s, 3H); LCMS RT = 2.71 min; [M+H]=413.6.

N- ( 2- met hoxyet h
roqui noxal i n- 2-

Step 3. Preparation of N~(2-methoxyethyl)-N-methyl-3-nitro-2-(3-0x0-3,4-
dihydroquinoxalin-2-yl)-1H-indole-5-sulfonamide

0-CH,
ol /T
SS—N,
oN CH,
I
Crr
H
N O
H

Using the method described in Example 2, N-(2-methoxyethyl)-N-methyl-3-nitro-2-
(3-ox0-3,4-dihydroquinoxalin-2-yl)-1H-indole-5-sulfonamide was obtained as a dark
yellow solid (0.085 g, 76%) from N-(2-methoxyethyl)-N-methyl-2-(3-oxo-3,4-
dihydroquinoxalin-2-yl)-1H-indole-5-sulfonamide (0.100 g, 0.240 mmol). This material was

taken on without purification or characterization.
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170 WO 2004/ 043950 PCT/ US2003/ 036003 Step 1
Preparation of f3-nitro-2-(3-0x0-3

wa2@ilydsoqui noxal i n-2-vl ) -1Hi ndol -5 yl ] nmet hyPCT/US2003/036003
phenyl carbamate O Y OH 02N\ N N NO HTo a
solutlon_of 3- [5 hydroxynethyl)

o) th =

dih ngallnoz IQI—HHH’&% 5L§hlf€ﬁ‘£}ﬁi@éous DM: (5 ”L) at rt was
a phenylisocyanate g, 1.62 mml) and the
anber sol ution was stirred at 80 C for 24 h. The
reaction was diluted with CHC 2 (20 mp-gppd purified
by silica gel chromatography hema tCM@5 to give
0.099 g of a yellow solid (72%>-~ Rf = 0.80 (50%
hexane/ Et OAc); LC-Ms (ESI): [ + f}456 2 and [ M+Na] +
= 478.1 @RT = 3.48 mi mNSt Preparation of
f 3-am no- 2- ( 3- oxo0- 3
4- di hvdr oqui noxal i I ndol - 5- yl] et hyl
phenyl car bamate O N OH H2ZNNH NO HA
suspensi on of the “n"Ntro-2-(3-oxo-3, 4-d
i hydr oqui noxal i n-2-yl) - ‘A H i ndol - 5- yl] met hyl
phenyl carbamate (0.040 g, 0.09 mmol) in glacial AcOH
(12 m.) was sonicated for | h before iron powd

mes¥singthe oaetied despobeginl Bxampird N@W%?tpywﬂﬂ@ethgﬂ 2-(3-0x0-~
3,4«??&5 24 lnékﬁlﬂﬁi‘ﬁ @Pl*lnaa‘&ﬂgu?f&rﬂﬁ'nﬁde\!\%s %bia"ﬁe@cbsaé reUtsofl@ [0.012 g,

er mtrog he red suspensi on was

7°/b)yfrgad\l Fgmiethoxy Wl%;Ntr@etg)gt(% nlmﬁd@g)xeg’g@-dmslroqtm@xahn 2—y|) -1H-
mddTé été&ﬁ dé“ﬁ\ gbéé‘gt@%d\hﬂbl) i (IR @w%oé@is ffblso (J hﬁ‘—i) 11.16

mbi ne ers were dried (Na2

(s, ‘aLrh)dS 4@c6$1c1é‘ﬁt759é¢ﬂ i1 )v%l@%l@l ﬂbl) 974/7e(d0, 05 7e5f - 3é(mebﬁ 7 26-

7. 2}5%%)(% Q‘@(kﬁ’ 25 G Zﬁ 2312@? 2 9??%?@@6%‘@)“ 1 SsbBnin;

IM+2 {4804 3950 PCT/ Us2003/ 036003 Exarrpl e 418

Example 375
Preparation of [3-amino-2~(3-ox0-3,4-dihydroguinoxalin-2-yl)-1H-indol-5-

vllmethyl phenylcarbamate
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Preparation of cycl ohexyl

3-am no- 2- ( 3- oxo- 3, 4-di hydroqui noxal in-2-yl)- 1
woRiondedose 5- car boxylate OO0 HZN 1 ~ N N N OPEHI/UI2903036003

solution of SOCI2 (20.0 nL, 272 nmol) was added

3-nitro-2-(3-0x0-3, 4- dlhydrqu|noxaI|n 2- :
SterHl i Rekmiaraton of il -QxQ hydreguigoxalin-2yp1Hndalr57 1 o

5 n[%rﬂéj the resul ti ng brovvn suspenS| on was
V”m%fglégﬁgyagé‘C‘ror 4 h. The suspensi on was

concentrated under reduced pressure ang/ tfe residue
dried for 24 h in vacuo to give 262
3-ni tro- 2- (3- oxo- 3, 4- di hydr oqui noxdj n/Z-yl)- 1
H i ndol e- 5- car bonyl chloride as a|I%ﬂﬁ yel | ow solid
To a 250 nmL rb flask was placed /—©
3-ni tro-2-(3-o0xo-3, 4-di hygy oq gxalin-2- yl)-1
Hi ndol e- 5- car bonyl chl ori deR0. 927 g, 0.19 nmmol ) and
CH2Cl 2 (3 nm). To this was llagded cycl ohexanol (0.03
nm., 0.38 mol) and 0.0$}nL 0.21) and the
reaction was allo s¢ir at 60 C for 18 h. Snd 2
(0.43 g, 1.9 mmol) was ded and the reaction was
allowed to stir at 60 C for 12 h. The reaction was
diluted with water (30 m-) and DM (100nL). The
u _f52 H)-one
o'5 Gol W%%{@@&%XW%HYI E%&ﬁ%@z@bu.a@éluh% )-

i hed" organ were puri f g by
(Extaﬂﬁpté 156h©.160 @baﬁaa ntmelm%httdrwét @MFdérm@nﬁt ravasPqds
of | a6
phed Rt gaerka(ee R?% Of 6Fmbfe) i the%hw%&@olutéﬂdn'w&lg s{t_b%@t YC for 24
h. Ting reactign was gilutgciwith CHyC X (203mL] #nd Rurifipd by sBica gg) 1 H)
chrémgt%g ﬂeﬁhe/?@&@) td gRe o389 #o@'@elloﬁv@\'ﬁd R29%). ILBBR; = 0.80

vdriations he conpounds _of
50P/mlv@qane/ el oM JMBHEASaP aad (FNAS = ook EuBEs 348
escri bed above, or by other standard cheni ca
processei knomn in the art b enplo ing.a _otl. e

V”tﬁyﬁ,éﬁ@géfba,%@crl bed her el n. Gener aII y, a deS| red
Sal t_ of

a compound of this invention can be prepared
in situ during the final isolation and ification
of a conpound by neans well known in the_aft. For
exanple, a desired salt can be prepé&_ by separately
reacting the purified conpound in |h_ ree base or
free acid formwth a suitable or ICc or inorganic
acid, or 172 WD 2004/ 0439%0 PCT/\US2003/ 036003
SU|tabIe organi ¢ or inorganngc \ , respectively, and

isolating the salt thus Nor In the case of basic
conmpounds, for exat jle fHee base is treated with
anhydrous HCl in a ' &)

the salt isolated as a hydrochl oride salt. In the case

O ey oaEY Bt R B PR S A 1
yllmethyl phenylcarbamate (0.040 g, 0.09 mmol) in glacial AcOH (12 mL) was sonicated
for 1 h before iron powder (325 mesh, 0.100 g, 1.79 mmol) added to the very fine yellow
suspension. The mixture was stirred at rt for 2 h under nitrogen. The red suspension was
quenched by adding it slowly to sat. NaHCO3 (300 mL). The mixture was extracted with
EtOAc (2 x 300 mL). The combined organic layers were dried (NazSOy), filtered, and
concentrated in vacuo to give 0.026 g of a red solid (70%). TLC: R¢=0.61 (50%

hexane/EtOAc); LC-MS (ESI): [M+H]" = 426.2 @ RT = 2.87 min.
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wi t h anhydrous amonia in a suitable solvent such as

et her and subsequent isolation of the ammoniumsalt.
w(abmgme43¥et hods are conventional and woul d be reemUE2003/036003

apparent to one skilled in the art. Esters of the

conmpounds identified herein ca obt ai ned by
conventional neans, for é%§WEﬂ%§E%y reaction of a
car gy a6l &l cRABRP BRehiMG-DI3 dRo-Bl £ aRgdrof@abdlih 2t eH

by an acid catalyst, or by reagtlﬁn of the carboxylic
acid conpound and al SEBRIPOMAE s nobu condi ti ons.
These net hods are conventional and vvoIi be readily

apparent to one skilled in the art. purification
of isomers of a conpound of this pnveiion, and the
separation of said isoneric mxtupe® can be
acconpl i shed by standard te hn|'".s known in the art.
iti p |s i nvention The
conmpounds of this invention ¢ b€ utilized to achieve
the desired pharnmacplagi Cal” elf ect by adnministration
to a patient in need ereagf in an appropriately
fornul at ed phar maceuticalNcoRposition. A patient, for
the purpose of this invention, is a nanmal, including

a hy@soluidh sTessCI{20.0 el mmn(dl)rwéstuﬂd@g 3p|1i|ﬁ@42)(t3aﬁb43m-

t r eat nen art dition.or_dise
d'hyﬁﬁ&%%?@'? ZTVﬁé%WBQ'Q%-Gﬁfh%h? el (PrRmRIg @2 250 mG, 0:710 mmol) at
rt aRBeFBE Ay tfr@\lrvn %Qm%lohlvw%ﬁetatb@tat@ﬁé’ccfﬁm hi Bredsuspesion was

phar maceut i acce tabl carr
conB ARG Gy BBl AP e aegHog MLl acug o ove 262
mg %ﬁ:BJhItI@EZ Sbe- 3ﬁkt£ﬁﬁﬁﬁcﬁqumfxaﬁrh2-yl)ﬂﬂ-ﬁmdﬂé g-sarporiyil cirlorid as a light

B e L Bl >

yI)—ﬂﬂdd@lét-B-aérbGﬁﬂQﬁmhﬂaw ONg, @09 &insdlpavid @HiCI, € L tTostbis was
t1vi

st R Y A 87 o 85 P B on v

alloleaed stiriadbo eCff@C't$h.OSntEIB€D 42 Yj 1.8 mmg) wds added ahd the reaction

o BB ISEARE LEFLSE BRI ST R

DM 100w, )pand nmm:anNasomdcm withiOAg (3x18atneld.andiles combined
ds. of .t t d
B T e e

conlcentrNed ®r grouisé D@28 yofef e eblid/(@3%) ot/ MNIR (MBSO-desHgsS (s, 1H),

or n jng i i I nd
11} 468 Bt oMb e et 0 e P P2 (m. 1), 499
(m,116P] £88-1165 (AR aH); L.CMP RTHa3.68 adh;I[W+H#408:. | v,
sublingually, rectally, vaginally, and the like. For
oral adm nistration, the conpounds can be fornul ated
into solid or liquid preparations such as capsul es,
1 abl troch | 0z

P ol (RathEE o Ghe s bR EiE or i RUGET sal Belfar PRIEHRIS using the

propésspatestrided above)@r by othet Siaddark! rccbemmﬂai?ﬂoki@sﬂ@ B4t BIBO art, by
PCT/ US2003/.036 t th t f t f
omB PR R I8 PR IRl A ot Bogly FAe ek 5 Heacy
dedefibetsherain. be a capsul e which can be of the ordlnary
h f | at
e et Grealr S Cor 4 Gkl L AR etk Rioph PEprebted nsi
dursigdhle firsal lisat=ttion @nd spunﬁncmen of & edrapamddiyosedrest well knodndothe art.
nmbod h
ForaRIE BTeREg) B Rt chrrar ok eSS EA G byld®
cormatﬁmﬂ irs lis re@badeamit freen cidsfoon @il assuitable rongztria @rtindnganic acid, or
conbi nation with
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bi nders such as acacia, corn starch or gelatin,
di sintegrating agents intended to assist the break-up
w@ew4dis®sol uti on of the tablet follow ng adm nNPGI/USL0HIB6003
such as potato starch, alginic acid, corn starch, and
_guar gum gumtra acanth acacia, | ubri i nt ended
suitatle OfgRPICHY &areaNis Pask: ErsPeciyelt arg isAlal '%&tcf@ fi#wstfermed In the

casPbEYRM cotn'ik%uﬁgé‘ a81 S@nPle, ke bé@t@ Erbétledfu\mhta‘hﬂydrous HCl ina
surfaces of the tablet dies and

suitable solventsueh as AbFdandihe sl ﬁ@@t%ﬂﬁs 8 ééfreplﬂlﬁﬁ'%saitr e e case of
acidid &ﬁ‘ﬁ@uﬁds dieSaltsRAPhE | astamga NoBexale fyamithas oa%mrée acid

such peppermint,” oil of w ntergreen, or cher

Wlthfaf‘@v@fpllﬁ Qmmqwaéﬁc?e‘aﬂtﬁ@eéﬁ\’f%‘&é‘ch A& ey“eegtaﬁétswase@uﬁm igglation of
the Qrfnr'r{otﬁfﬂm Eépl ‘ﬁﬁe%e AhsRkRe EHRBNIBY S aA8 WRBIdAR Radify édb@rent to

tient. Suitable excipients for use in oral [liquid
Onecfb@%@th@ﬁﬁs i ncl ude dical ci um phosphate and dil uents
sughias o?"%‘%fon%@nd@'d@&ﬁl% $erdiPEart¥ebbafed BY t&@l“?\ﬁémlonal
benzyl cohol po yet hyl ene al cohol s, either th
meagys, fofexarpple. Pheeasinn afiagiarkpylic 3id FemBRUNG Witk ?Wa'whO' M aciltated

by MEQQIR{& éruw REEFRIM of tIRUSRESENIO dcid @8Mbokd and alcohol under
emul si Tying g_ent Various other materjals

M|tqyp@§1éﬁqncg{r§3n§o hp%@e&od@ gregianyeriongl aqpo\wlfk;, bta ﬁ@dlly apparent to

Onepguy|§aq}adhefaggm of the dosage unit. For instance
tablets, pills or capsules may be coated with

Sheme%ﬁmf@ét%rof Ronfeps Bf a &rﬁpﬂﬁfn&ldﬂms mom%hsarﬁf\tﬂle separation of
cgranu es are suitable for aration of
sal

Igerasiie mixiurep &as e ACcomtl he& %w?ta@ A1 decBigs known in the art.
[ ngre%ge?t in adm xture Wlth a di spersing or wetting
Bi2(3xh O NELOMDOURES Ol Ll VeAUo

. e—one or nore
pr eﬂ%fdbwipdtﬂas oﬁulstnﬁ\kEnaordc@p@é giilirgd @5 aokidvel th@ deagaent s

and ent ar e exe pse al rea
PheFBRe IR O SRR G 4F 3 ERTTS M fires et Bian fpLoE icly
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unsat ur at ed di carboxylic acids, essential oils,
phosphati dyl derivatives, cephalin, terpenes, am des,
we@rdlveng39sket ones and ureas); plasticizers (exanpi/E$2003/036003
|nclude but are not limted to diethyl phthalate and
gl ycero

. solyents ampl es i.ncl u b
P et dro8 s TR amb S e bul Bl i Tt i paroon oxice,
CCIgt,YESIOICCIFsamt opipl , mineral oil, oleic acid, Ioeanut
oi | rified,wat r [ ect ter,’ e
il et Ao (xR pEedndhls b BEs hetdimitepite Glppempnd
arg(liﬁ)Jffegl ng agents (exzﬁrrlpl es i nclude but are not
im to cet oho et ters
B Ege e Rivas e malestinaiine SR i pot oA o benani 368,
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|ncI yt., are not limte coa butter
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chidridg) Beheetdhiuar chidHile, béri'ﬂyt &ebHon oe@wyahiﬁmm HTbGdY, @hlbfButanol,
nonox sorg t.e 80, sodi um

oxt ox pol
phengl,p "Ygd‘yiaic@h Wﬁrww B ang Hlimprosal) -
SUspEsdidgs ?@@ﬁipﬁes(lﬁd@d@ﬂ)tﬂ%ré A6t lindied el bs@isic B8, ascorbyl

i nite, car bo
ol G B ek Bes bub et Mok ataiaria: hyorkesahoressasid,
mon’mﬂﬁibgllydé@dlilombyl g‘aﬂétbufcﬂﬁlﬁn abéﬁibelﬂéyﬂdﬁllrw blsulfl’ie sodium .
ce aol il n . ce ul ose ragacan

forrBRE S SRRy BT RSB Mg AU Coxama os | nafada bit

ar &)irmhigi llnemrltalgc(ei@n;ﬂéspﬁmbma%ut zﬂeﬁbf nHkad tdogiIQGRQfoQJmers natural

n (0] sacc rrn soal y Sor

and o AElC LR BBy L P irs iR aEE Aeo sy QU DY s i rene-

butél:{ﬁnead’o@onﬂieré)j mted to magnesn um stearate and talc);

t@ bi ndec[s e‘g](exagp ‘T'cJ ude t . arg q Limted
to 8%“%39%{15 pOplgs;igplude fl [LPIRFIYR
metapldbsphatecdippaesiambihesshigs rspdﬁt*rhadeceﬁé | soldnsecitrgiel sahiydrous and

Sodl [ qukdt d]l'ﬁé .2004/ 043950 PCT/ US2003/ 036003 , .
HIMUEELE “HEI3S cel | ul ose, non-crosslinked pol yvi nyl

py raaerying @gemtsaadanmlagmblade buizaed nosltrmam)) ;achéid lsvafmﬂmatuc

s rcaglslrj‘jbai. debl.ueﬁts % [ ar e not rp I

Y{Py SR ERG S CEPEY ¥F1”Bh6’§8?13¥r8'° ?{E%‘? ?V“‘ﬁ’ e?éf“c?s‘é““o hfra
oil, peamuik dip Isesame pihdragtriathticsodiwh Ichlodde injgution and Hacteriostatic

€.. preci pitated cal cium carbonate, sodi um
Wat‘é'??t@l?%ﬁ%q)’ sodi um phosphat e, sorbitol and starch);

t abihebtmgvmgeMg (eagmpﬂes ifcudentplt @se notdimitdd td adetateaisoaiium and
ede#g@ ed to liquid glucose, hydroxyethyl cellulose,
ro ypropyl cel | ul ose, hydroxypropyl
rretdwjplrms [axaowpigs lntL'iECﬂGhWt@Eé heil liosted te FD%Cdedd Nbo's é¢D&C Red
I ate
No. %81 #H%‘e%llg\&g\gosﬁbﬁﬁgyyueagﬁ tz;‘%é&?é‘%naﬁ% 5, T SFa[r)ugF No. 5,
D&@P@dm@t 8| q:arametlartobferrmdmm red);al cium phosphat e) t abl et

S| SRR AR U TSR Ao =0 Lo
m canmdslﬁvmgaglenhe(em;bl% ussbide bol are miof lirnitecplotamesiauggtomacrogol,
cetﬁ LSt glyceryl monostearate, lecithin, sorbitan monooleate, polyoxyethylene 50
monostearate);
encapsulating agents (examples include but are not limited to gelatin and
cellulose acetate phthalate);
flavorants (examples include but are not limited to anise oil, cinhamon oil, cocoa,

menthol, orange oil, peppermint oil and vanillin);
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I'i nked pol yvi nyl pyrrolidone, sodium al ginate, sodium
starch glycollate and starch); tablet glidants
W@ eooaiopdoss i ncl ude but are not limted to col | PCTEE2003/036003
silica, corn starch and talc) tabl et lubricants
(exanpl es |nclude but are not |i d to cal cium
st BHMgeiants (iyRBles invlusledat afedot H‘i“ﬂ%‘? 101 glyerol, RipeYeRglycol and
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t hi ckening agents (exa es include but are not
peawtrﬁlltwam%le%%mete@@wlo al cohol and paraffin);

to
wdrgﬂ)?tby% g%%g&&ahgy@ljﬁa%%bwdr@ A6t IPkiedab ‘i‘arﬁﬁﬁ Hybrsiph e

lorid ; Vi scosi t
Om’ﬂinﬁ@’fr eelyethylengslyeel qiRent Petolaiyen. tydroiic a@f@kﬁfém white

omtllnb QQ)VJQ ﬁ\l\@ﬁ an‘El B85 Hater BRGhOR);t €, carbomers,

ylcellul ose sodium nethylcel | ul ose
polpﬁve@lon gRnears teanedersind rialmeaﬁé(ﬁmréesaﬁaude but are not

IlmltEB ?&%ﬁ%i@r@xﬁ&%o%k@rb%%l@&% %&Wlﬁélehﬂﬁbm Returated

ept adecaet hyl ene =~ oxycet anol ,

or UD‘e‘@thaFﬁ%f@ﬁY gbpb@'ﬁ,cﬁat%h@é oF Hasaluraas ok oEpsy paiHigted or
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in "pﬁ‘ééthbiQQrst(exérﬁﬁeé Wc'u@étbu%%t Ilmﬂ&i%rdlétﬁill?ﬁ&alét@ 8nd

fol |l ow ng are exanples of pharmaceutical rmul ati ons
glyoerd can be used in the nethod of the present

' n‘é%ﬂkh&ﬂexéxﬁ&e%c@@@%@é@%lnﬁ@d 19204, R3APOS cottonseed oil,

They are for i1llustrative purposes onl and are
olyeers eorseprdh BigeRLol oifia @wg REABU! Gk iR 8 waley ?wecﬁon

sterfOFEIER SR Uhjb SR AR id vvb@%raﬁg@w)ng to the pr esent
i nventi on can be |IIustr%$ed Ster.li

SolHfiPRRY agens Z%ﬂamp SRR FS pRTBS éatyk%ﬂwu i esters

wa)@fnlérbbr?stbmﬁé Wk Opraffif, 189 AhohBD wWhite fakeind Iy@]lcﬁﬂvab)l e
water, and the pHis adjusted jf nece

ol @Ry Sasee et P bl e AT IR opdow butieg apg
pmwmﬁwbmggwmjgvﬁ%mdgxtrose and is adm nistered as an |V

i nfusj on over 0

LrARPGRR R G Pins S ba Be sk DR teare Ry shigrd
nonekgrfdl §0,)oxid@nol 9] BERssrpatefsot bedictasaurgdutaead sorbdtn iitins-
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glycerol, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose);

tablet anti-adherents (examples include but are not limited to magnesium stearate
and talc);

tablet binders (examples include but are not limited to acacia, alginic acid,

carboxymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid
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for intranmuscular injection: 50 ng/nL of the desired,
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_utilize the present invention to its fullest extent. Nevertheless, the following are examples

of pharmaceutical formulations that can be used in the method of the present invention.
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tract, eye, liver, skin, head and neck, thyroid,
parat hyroid and their distant netastases. Those
wale®endwss al so i ncl ude | ynphomas, sarconmas, aPdI/UuS2003/036003
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r epr oduct i\ organs include, but are not Ilmted to
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cancer, 4:afekTEENSPcoma of the uterus. Tumors of

t he di ge?}ﬁd/,%l_tsga,g;n dhiH?i'dee but are not limted to
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gastric, 9 mghok-dsnb alcpkllt al , smal | -intestine, and

sal JyRy gh&ll CdPduics 2 PAsYGE numpbﬁurﬁtfcabblﬁeyéﬂert&ép’arbd agfilling
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stapglard dyo- piecehard grianfing Caﬂ?%?%?a"hd'l’f&‘ ﬂ}%emﬂ Pgﬁ’o"&%ﬁ%%?%t've
ingfeiRert 2R8NS of BELEE S0 Ry bf cliBloBNd BIfhg Emaghesium stearate
ol Aetinasatien: P BRtiGo! SitS Fersat 4 fBesip G Rk s ybean

oil, ReR&IRE8 0 ¢ BliveCaris pré@anad dridiinjetted el Imazas of aonraavem th
or without fibrolanell ri an i ocar.ci

displagerpranfayain |5todppléencﬂﬁlﬂ mgg? ela%gr?a gz(secaontammg 9180 mg of

the R PefddisHtamhe B@é@l&lﬁ@%ﬁhm dr@ﬁl Wheaither imgredient can be
i nclude, but are

displvee MGt sbee SV aid, e R AP Gl fesRare @ water

middi& glediefld mxki n cancer, and non- rrel anoma skin cancer.
ﬁ?&a@%& neck e Sf]&g%’[s are preparegl [)y cgn(%/tenllolnrgl E)r%(cj:ealj)res SO

that the dosage unit was 100 mg of active ingredient, 0.2 mg. of colloidal silicon dioxide, 5

mg of magnesium stearate, 275 mg of microcrystalline cellulose, 11 mg. of starch, and
98.8 mg of lactose. Appropriate aqueous and non-aqueous coatings may be applied to
increase palatability, improve elegance and stability or delay absorption.

Immediate Release Tablets/Capsules: These are solid oral dosage forms made by
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| nasopharyngeal / oropharyngeal cancer, and Iip and
oral cavity cancer. Lynphomas include, but are not
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conditions for 72 hours. The inhibitory activity was
nmeasured using a Cell Titer-G@ o assay kit, using the
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The di¢ BB Mdapistanend by infdelsh, iitdiiddey intravenous, intramuscular,

subcutaneous and parenteral injections, and use of infusion techniques will preferably be
from 0.01 to 200 mg/kg of total body weight. The daily rectal dosage regimen will
preferably be from 0.01 to 200 mg/kg of total body weight. The daily vaginal dosage
regimen will preferably be from 0.01 to 200 mg/kg of total body weight. The daily topical
dosage regimen will preferably be from 0.1 to 200 mg administered between one to four
times daily. The transdermal concentration will preferably be that required to maintain a
daily dose of from 0.01 to 200 mg/kg. The daily inhalation dosage regimen will preferably
be from 0.01 to 100 mg/kg of total body weight.

Of course the specific initial and continuing dosage regimen for each patient will
vary according to the nature and severity of the condition as determined by the attending
diagnostician, the activity of the specific compound employed, the age and general
condition of the patient, time of administration, route of administration, rate of excretion of
the drug, drug combinations, and the like. The desired mode of administration and
number of doses of a compound of the present invention or a pharmaceutically
acceptable salt or ester or composition thereof can be ascertained by those skilled in the

art using conventional prevention and/or treatment tests.
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with up to two substitutents each sel ected
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hex&‘het n%é@%beﬁiydré trdd, ifédtamiddl Pinotebhn, (ﬁéL@bRﬁqn %@sﬁﬁ@
1C4a|k tetrazol i, t hi en
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diethylstilbestrol, 2', 2'-difluorodeoxycytidine, docetaxel, erythrohydroxynonyladenine,
ethinyl estradiol, 5-fluorodeoxyuridine, 5-fluorodeoxyuridine monophosphate, fludarabine
phosphate, fluoxymesterone, flutamide, hydroxyprogesterone caproate, idarubicin,
interferon, medroxyprogesterone acetate, megestrol acetate, melphalan, mitotane,
paclitaxel, pentostatin, N-phosphonoacetyl-L-aspartate (PALA), plicamycin, semustine,
teniposide, testosterone propionate, thiotepa, trimethylmelamine, uridine, and vinorelbine.

Other anti-hyper-proliferative agents suitable for use with the composition of this
invention include but are not limited to other anti-cancer agents such as epothilone,
irinotecan, raloxifen and topotecan.

* It is believed that one skilled in the art, using the preceding information and

information available in the art, can utilize the present invention to its fullest extent.

It should be apparent to one of ordinary skill in the art that changes and
modifications can be made to this invention without departing from the spirit or scope of

the invention as it is set forth herein.
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W g, (:9&1@&&1&% sUBBROM VAP UPIB A KuBdifdntd égl&cﬂed’\frérh

up to twg substituents independently selected C(O) -
X ---N XOH fontyalkoxysiaanbdienyon, (C1- C3) al kyl, hal o
U {(C+-6 Ao} ofirallK ¥libsaRtd PRIt bive UG sUbsHt@sht¥bAdh UD

to two substltuents |ndependen;4—y sel ected from
(C1- C3) al koxy -Iml{(__/x and phenyl, and
C(O N[(@ldQE?j‘Q?rPWISF Cmécfoé“ eachof 284 d al kyl groups

are | ndermmd@g}élkwl wmtré é’é&h'élk/yl ﬁsuhéé;jehblérﬁ@' diilofAlly lsWBstituted
times wth

%’l‘(}%% optionally
substituted WRHR t‘ﬁ%t'?‘SS uG@?IkP@ént s independent |y
selnNagioe )iy WhéfelsaieBIR) ey bptioRhy) bk fliteditl Upyio]tRo

where each of said al kyl groups i_ndependent |
opt1 onaripstiuishbeach ke HFPEug Tl G Gt (Cr-Coalkony
(C1- C3) al koxy, and a8 X

N[(C-Cs)alkyll, NH(C1-Cs)alkyl, phenyl, pyrrolidinyl, and =

N[(C+-Cs)alkyl], where each alkyl is independently optionally substituted
with up to two substitutents each selected independently from OH, F,
phenyl, and (C4-Cs)alkoxy, said alkoxy being optionally
4N X
substituted with =~
pyrrolidinyl optionally substituted up to two times with N[(C4-C3)alkyl]z,
phenyl optionally substituted with up to two substitutents each selected

independently from (C4-Cj)alkyl, (C1-Cs)alkoxy, halo, CF3, and CN,

Ar

with the proviso that when G contains 1 or 2 N atoms, R' and R?> must each be
H,

and, R" and R? together with the adjacent C atoms to which they are attached

form a ring selected from benzo, dioxolo and imidazo,
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O pyridyl optionally substituted with up to two
substituents i ndependently selected from CF3, hal o,

war@4(0Ep5C3) al kyl ; R5 is selected fromH, hal oPCIZNS2003/036003
(C1l- Co6) al koxy, and (Cl-C6)al kyl; R6 is selected from

OH, NHR10, O (C3-CH)c cloa
O (C2- C8) al ké%vjl'm' dagp pen 'amqélyﬁybsc%lcteq @:@ﬁ Byadjmes with
optionally sqlg§.t5yamypd vvlth up to tvvo substltuents

i ndependent |y sel ect ed - C3) al kox |¥

phenyl , Vﬂl[h(tmptgaz)saﬁk@tﬁ zar\ml%rtegeéawwhgéﬁﬁcg tl&ﬁtoms -
groups are independently optionally sutut ed with

up to tVWhuéWh% bFéJﬁchﬁed RARREMIESHIY Whee \ect eshthing b ®htoms;

o o RO

( C?én@m}q@@ Bﬁéﬂﬁ/y|sald3dT'QnWHe'lr@Y$ptloh$l(y@lub&?tﬁxt@ﬁ Wﬂh]LB&WdS e
((Cl-&)a kI] I's optlonally substituted
tinmes waupsiitpents ingppendsilly selected from (C1-Cs)alkyl (C1-CV\glkoxy, halo,

N[ (C3- Cayey sh@ehky! ] (Cl C3) al kyl where said alkyl is
substi t ut ed W th up subst Lt uents independent |

lgéelé@heédrmﬁn@t‘dial@s%&@é? )RS H(Ga-Celkvlls, tetrazol

YIS (0% )
t et(pa'ﬁg)ﬁ"@}l lﬁ;ype)a%(@ylegj(’ég]@;)gquyweacg)éah%w é%sututed with

pyrroli dbRyF, @6l0d) Mn@héryyl wb@eo)(@qtcgamyntc(ommo two
substituents |ndepen ently selected fromN
NH( C1- C3) al kyl, N (CLl-C4)al kyl ]2, C(OuD

N2\

NHC( O) ( (@, cd;&}r«tk J,&am%@g &h&yﬁ& kyl' \—gyridyl,
N[ (Cl- C3 aI k ) 3/
N[ ( C1- %'HO@Y ewa”tsy%ﬂ“m UR, fptwo tirmesedihn(Gesfralatkoxy,
opt i onal NMC@@I}&H(CI gt akyMkidie BRidtlkyl mpﬁumwlswﬁmmad
i ndependent |y sel ected fromN rh%c%i ﬁ\?/ %{ from OH,
( C1- C3) al koxyWith U te typsuBslteeris in eﬂ%?‘%ﬁ Peiggted from
optional I'y sufgsid,jdikaxd, ﬁg?a phédrwn ti masI }NI th

Cl- C3) al k h|ormr olin fiona tltut
p to 1 i ueetriet et eaid Bheg s cHpwall Bt Wi Up to
optional l'y Suth@téubb'ﬁtﬁ&ltwﬁdbpétmdnﬂy satectad frsini (o.mg;am(yl
i ndependent|ly sel ected from pyrazi nyI

/G(“O

O NH- phenyl O-fura 0)
g((ogNH( o cg)%%ﬂ Ak dj%%?(“&h%)%é yI]R8 CIIIN X
0 2( Cnealoicd o FkZupbrsecn Skl ‘ld@”é“?b”“é ‘s
i ndependent | yoP! @8?'5’& a%fegmpﬁeﬁ?:@m? @F?&C{%’%Q%XVCFS,
phgn%/I t ONHtpmaylldsaI@ phsriyi beihg dp?Mrfathy glnbfstltmtéd/wth up to two
substituents in sel ected fro
(Cl-C3) al kyl , sy n‘F f}eeééd hge Efd&?j‘ﬂ%%a'ky‘
(C1- C3)al kyl optional Iy substltute;dN/W\j(h up to two
substi tuents {(Cjdppaienhdly, Glawt ed ¥+om OH, F,

phenyl, I(Iﬁ(]f,;-gs))aﬁlyll‘fzomére each alkyl is independently
optionally substituted up to two times with (C4-Cs)alkoxy,
phenyl optionally substituted with up to two substituents independently
selected from (C4-Cs)alkyl, (C4-Cs)alkoxy, halo, CN, CF3, and

~N X
PN
pyrrolidinyl optionally substituted up to two times with N[(C4-Cs)alkyl],,
(C+-Ce)alkoxy optionally substituted with up to two substituents independently
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N[ (C1C3)al kyl]2, pyrrolinidyl, C(O-pyrrolidinyl,

C(O-NX 1/~ --LNX\---~, and pyridyl optionally
wGemgisd ed up to two tinmes with (Cl-C3)al koxpeT/Uuszod3/036003

pi peridinyl optionally substituted with up to two

substituents independently selected from phenyl,

pyri dyl, pyrrolidinyl and oxo-di hydr_q_thé@ m dazol yl ;

'ndVnyl, " \--j |
NH( Cl C%glﬁc%dsfpdnglf% é‘Rng?%l W{ |r gnal I ;ysubst it th ed
up to tmdtN[tf‘asCabmkyuzmm@ne@m Wbssyn aRenaenRtiAPtiarally
phenyl bei ng s%Bgﬁ 81‘88'\,%% L?)L{B F&Bs%ﬂ,le\%stlﬁdéﬂ%nﬁénﬂwgélected from

substituents ected from
(C1- C3) al kyl Old:Nf, ((Jccs)wpay am(phenyhl o and CF3,

0 |[ot( 'ﬁiﬁ;ﬁ‘r)gk@% er %(\@%"rhd‘gf%am@' idks lSinuanaRendraptioaly

PCT/ US2 CKDIBStTIBﬁd@thh updio twq: setsstrvuqnts indapendsaiivasigstediiem OH,
henyl ot tot

gubs%/lt (it §%ﬂlr¥‘dep§ ﬂ%‘?(bl} ﬁ&h IOfrom "

( Ch)@ﬂbaablkwmloom s@B;stauﬂedw o hlm wnewr! HrdConlkyIRg i s

sel SHe "\?ldo rau%[‘)f S%?tﬂa%ger e% to AW é%dueﬁ’csﬂﬁ(’iéﬁ@nﬂ%tw selected

pyrany ach ring noiety —
optionally substltuted with up to tV\DC(osablstiD(ueﬁ{r\J%_jx
i ndependiesrh (§:-EQbkzoxye €N, (GrCHakyICBIlal koxy, “ard :

g g% gg a @ Cr?{)ﬂk@ft' a||¥§u|§%t_\ﬁ&{j ﬁ/ﬂhpfp%r’[wo subsfituents

optional | y suhbhsépeandesitty wletdheqmm@) Qb)agxpxy, OH (é1-C3)a|koxy,

Cl-C3) al k I d CN, N (Cl-C4)al kyl]2
\(/\/nere égchog s%?j %epifF% el X Jantly,

groups are independent |
opt i onal C{O)N§(@h<s) eﬂkm]ewrhwetaacmerf sagpalky r@apmm%ppmenﬂy
(C1- C4) al koxy ,
Urenyt ) 2t ieatop E%@f%%gﬁtﬂ dupt§ %&%mﬁﬁ)éélbg o,
Dy pytidyl oﬁndalbyaubelltu@dwlh ltvdplt‘(m éub%ﬁ'tl!ﬁﬁltﬁs'ﬂﬁ?ﬁﬁnéﬁnﬂl)ﬁ stql?"ted

N[ ( Cl- CSRES%E&I‘%{FZP v eand only when contains no N

at ons,

cted fromp t hi enyl, and
NHRSD(E))NKm -Galiol wbetecach o s aikmgmpyms ar@mdee@y§¢ﬂ$§'|opt'°na"y
opt i onal Ly lﬁ%ﬂp Ff%tt@gémgsmlmggg Q:ﬁ}a%xwﬂ?ﬂt ituents

i ndependen ecte rom
( Cloemydylm»tlynallm}qu@tlgt@qmmﬁqpmo sut}theRts independently selected
from CF3, halo, and (C4-Cg)alkyl;
R’ is selected from H, halo, CN, (Cs-Cs)alkoxy, and (C4-Cg)alkyl;
R® is selected from OH, NHR'™, O-(C;-Cg)cycloakyl, (C1-Cs)alkoxy, O-(C2-Ce)alkenyl,
O-(C3-Cg)alkynyl,
(C+-Cg)alkyl optionally substituted with up to two substituents independently
selected from OH, (C1-Cs)alkoxy, F, and phenyl,
N[(C+-C4)alkyl] where each of said alkyl groups are independently optionally
substituted with up to two substituents independently selected from OH,
CN, N[(C+-Cy)alkyllz, (C1-Ca)atkoxy, S(O)z-phenyl, S(0)2(C4-Ca)alkyl,
phenyl, furyl, tetrahydrofuryl, (Cs-Ce)cycloalkyl, and pyridyl,
N[(C+-Cs)alkyl]R® where [(C4-Cs)alkyl] is optionally substituted up to two times with
(C4-Cs)alkoxy,
N[(C3-Cs)cycloalkyl)(C-Cs)alkyl where said alkyl is substituted with up to two
substituents independently selected from (C4-Cs)alkoxy, OH, CN,

190



S-(C1-C3) al kyl, benzi m dazolyl, indolyl, thienyl,

pyrazolyl, " U, N (ClL-C)al kyl]2 where each al kyl is
WO pabepersent |y optionally substituted with up PCT/USZI03/036003

substituents independently selected from OH,

(C1- &) al kox F, and phenyl henyl| tional |
subst i t UN[Eeh- )ﬁlhylhpS(tsz-PWYélﬁﬁ&@i@ﬂ@ﬁ?'gyl Wé?é‘r)!b%‘ﬁé'm |y

L T
py rpmlldloﬂppmlivyuwmﬁed with &8 tQJF.Wq w%%eﬂ‘ismpﬁmwly
CFai i m&gc)%% rﬁmona 5 ycgareﬁtw (GFegampl oONL | Tes

with (Cl tiona subS|tuted up to
t wo t| welsHG(@Xﬁ(-@a)au) 2| ﬁp@)z(car@)a"ﬁifrnyaﬂyldu nyl

?ﬁééﬁEﬁJ“K??%M‘ﬁ@@“@ jq‘“‘é’!ﬁmﬁg"‘m@aﬁ‘? ot and

( C1- C4) diOcfds)adp petisaillysuhstitte \M'ihe'ép i A slqbstgtgerttsm

R o
PCT/ US2003/ Omrmﬁdidylphenyl S( O 2- phenyl optionally

R T é’&fﬂé%& g8k (CReepsgrient |y

sel ect’e %ml kyl , hal o,
CN, thipyraapfesiipy! qpponailmubylt@taéyp ite tyoslimes Wi (fr- %ai{%o

?g?&&rragl Eltq?bt!b %ﬁB ﬁt%!j Wtﬁ%ﬂpqg\ﬁ@suﬁsﬁ%ts ln%%ﬁegdently

pheny! b%eleecb cmrmrvl Qﬁ@wa, ﬁ@ﬁ\"ﬂmphﬂ%pé(@-fw\%w
bstit 8
R L e

benzot hi azole/ F)tl onal I y subst—HNut up to two tines
with (C1SE)EGIaIkY, HOxAepY, optional |y substituted

up tot %ﬁgf@éloﬂéﬂy@&%u@ﬂmﬁmﬂ to twd Qb@éil't@lﬁ liependently

optlona tituted up to two _substituents

i ndependent | yseested tre@ (En-émiatih CN @l €6y cycl oal kyl |

and (C1 lonalRh&mglituRRIiNG fodtws 8hBdtitdaHiemd ér’@iently
up to t\/\nﬁ}@sub@’[lopaents |'rL1l elndently sel ecte ¥

from CN, hal oselegted frp(€1-Caajiyl: Y pato, pﬁ@(ﬂer{CpCsXaW(ory

8( 8/ rI\III—|((j)C/I Ci ?él%ﬂ @th/na‘ﬁy' B§l§éﬁl§d4€|§fﬁﬂit%bfb two slubstltuents
al kyl _optiona
substi t ut ed V\A”@ﬁpweﬂﬁ(ﬂy selecied Bemi @ ant e“YlI\iy‘::)('%)e‘'ko’(y

i ndependently sel ect ed from pyri dyI u ., %

Cl- C3) al kox x( \_j
(Optl onzell 'y sﬁ%‘gtEP gﬁ{‘%?%bhnu%& A Z'f@ydﬂ Zom%ere one’

al kyl group |S—L<me_/>onal |y substituted wth phenyl, or
1/

pyridyl optionally substituted up to two times with (C+-Cs)alkoxy,
and
piperidinyl optionally substituted with up to two substituents independently
selected from phenyl, pyridyl, pyrrolidinyl and oxo-dihydrobenzimidazolyl;
4N X
R’ is selected from NH,, pyrrolidinyl, =~ “—,
NH(C;-Ca)alky! said alkyl being optionally substituted up to two times with
(C4-Cs)alkoxy,
NH-phenyl said pheny! being optionally substituted with up to two substituents
independently selected from (C4-Cs)alkyl, CN, (C4-Cy)alkoxy, halo and CFs,

N[(C+-Cs)alkyl], wherein each alkyl is independently optionally substituted up to
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-1IN X (C1-CA4)al koxy optionally substituted with ' \--,
pyridyl optionally substituted with phenoxy where
waagod/ogieenoxy i s optionally substituted wth BEI/US2008036003
substituents independently sel ected from (Cl-C4)al kyl
and (Cl- C4) al kox and indazolyl optionally
subst i t tvedmgs W'% (Ew&atalkexy ARt h (C1l-c4) al kyl; R11 and -
Rl?ph@ﬁﬁ o%ﬁ&#hl@%ljs&&lﬁed Wi epes ﬂ/@ﬂéddéhfuéﬁ@;ﬁ& Fg%géé}glygelected

provi so when one of

ca, the fm@ Ga)@kylb@ﬁ%)@kqxg hedo, &Ea@d’df%m 0, S, CH2,
R® 288D 1 J@Hﬂd@%l%x’ysp%l ﬁ&ad‘h;ﬂ%ﬁkhw §n@pt| onal |y

replaced wt h

( C]pf@ﬂylaWW‘ﬁ 9@9%’ ripa mqm;ﬁy m@m'lyt%lgswéﬁ With l{PdOtt\O'(@
substit I

) ;él%EgﬁuethFﬁ%g&g%ﬁI geuéaég%ﬁ]d(g Cég/ﬁrll?gyl and
N[ ( C1- Cé()'-Ta-IQs%l"‘]YQ and phenyl said phenyl being
optionally substituted with up to { ubstituents

T L Y L O A
0, @en!ﬂrOP@Pﬂa"yrSHbStliUtﬁdl\’\éth)(Cl Syl Brafigtkaxn salot GFeamd CN,
W‘]trgf((?cgl}‘) Z é‘gaéHWf s'é'mﬁél%fdihpg Bfe lnda\eper(deﬂw S"dtbénally

armaceuti cal )g acce
salt or subs

pteg e, Chr N0 Can i Gar@9kosh B Gipheny!,
wher ei n g(@)zr(@ @%ﬁ(yﬁpﬁeﬁwmr &drah Mf&ﬁn%L@') IoQIkN

at ons. ound of claim 2 ereln R2 are
each mdiﬂﬁ*dh’ﬂévitmd sel ected fromH, (Cl-C3)alkoxy, F,

ﬂzﬁdmy héneﬁl?lsﬁﬁsgﬁﬁeé WH‘N[{QM}%IkﬂQd

(Cl sel'ected fromH, halo,
(Cl C3) al koxy COR6, S(O 2R7, N (Cil-C3)al kyl]2a
optaRNahi )Wheﬁ 'chfaﬁ’fé rﬂfﬁ%idm@l:{@ iPAES 881aktkd from pyridyl,
substitu gl kyl; and R5 is selected fromH,

(C1- C3) éhl@ﬁX‘ya“q:N CN 4. A conpound of claim3

R1°\M"I§‘é'|@dté}j fRSmits ,ﬁd@ﬂﬁct ed fromHand F;, and R4 is
selected from hal o (Cllgh\eg al ko

S el pesbrelty Simeyfest WS BbipONEPTIyErtS fhepsndsniy

(C1-C4) feo /éaqumaa N CHalkgnd
R2 are zéaegéﬁtel—(lj; Rrg ﬁbﬂ(@ﬁgﬁ}cmdéy (%D)E%P B%ﬁg\n

N (L. CoFbKED ?t%'ygﬂgrﬁlk\ly"@%ggﬁt bl hisy, byrazoyt, ",

ﬁl?)( 81/C|C3q§‘ﬂadlg dj\g ;zn\igﬁérl\lébkwﬂ alk I%mdépérﬁdeﬁiﬁy btionally

c3)al kyl ], b§t'tMﬁdc1' *t%a & 9|S¥98t oite sPeanisplegted fom
each H 6. A ORMELCalRdxyC Fadrd ghenbier ein Ar is 6
menber edphaerrlglrr%tlonal[y su%s’utu etd%wtrr]ll urE)gtowao substltuen?s lngs ependently
selected from (C4-Cs)alkyl, (C4-Cs)alkoxy, CN, halo,
CF3, S(0)x(C4-Cs)alkyl, S(O).phenyl, and S(O)NH,,
pyridyl optionally substituted up to two times with CF3,
imidazolyl optionally substituted up to two times with (C4-Cs)alkyl,
furyl optionally substituted up to two times with (C4-Cs)alkyl, and
pyrrolidinyl optionally substituted with up to two substituents independently
selected from (C4-Cs)alkoxy, (O), and
(C4-Cy)alkyl optionally substituted with up to two substituents

independently selected from OH, (C4-Cs)alkoxy, F,
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7. A compound of claim6 wherein R3 is selected from

H NH2, and NHC(O) (Cl-C3)alkyl; R4 is selected from
woR00hak350 ( CL- C3) al koxy, ON, COR6, S(O) 2R7, PCT/US2003/036003

N[ (C1-C3)al kyl]2, optionally substituted phenyl and

optionally substltut ed (Cl-C4)alkyl; and R5 is .

sel ected fromH, (309 P@SWii koxy, F and CN. 8. A nethod

Of é(bgzaéﬁewl @pt’emﬁfsuegﬁhﬂeﬁ w.mtupws Wb §%éﬂlﬂen€s‘m@éde‘hﬂéﬁly
mni stration i n need thereof

ef f ect i velegtasuiam 6@1 @4)@'5%®(9ﬂd06?'kﬁ0?%l aa'dlCNmm RS

230 SikitedRitiN) onB'shbthﬁ@ﬂ@lnﬂeé%e selected
20 ZY/rO4 950 PC‘lM; US2003/ 036003 Ar represents a W

nenber edraat Grme®i)elkyli (¢g-Cotvelapkyingn®, 1 or 2 N atoms

" I - Elalx %heﬁgd ag BfléRrgn B&iRg obﬂ%w Bssttd @ﬁ@ 86 e @8 dUBHtuents

substituted vindepengently qe{g@teglljm (&ﬂ@d@'@@e(‘é@@éﬁ‘kﬁ kale. CFa,
H, (C1-C3) a'éﬂﬁ?‘Q’N F, and phenyl, (G -C6)al koxy

optional |y substitut ed with one or two substituents
eadtenzothiagolyl eniigepbriuesitripd 4l te v imes with (CuCaalyl,

2'[ t(tﬁgﬁ&g) %ﬁ@hla]l@sm%fu?eoetﬂﬂla t\% lameslvﬁthm@qt@g)%n@ent ly

substituted %{3 two tinmes wt
( c thl@gyaaolxbsaytlonqﬂx substityyad Wikh umiseive %Jaﬁf&uwwdepgndenﬂy

Opt | onal e ctiPFbh O S 8 B0k e CYlIEAl Lt ent

each sel ected independently f C3),al kox
- i -Reepybeptinpalgsubstied yith2ip tNW@PU@S%PWPde%ﬁéﬁVIV selected
pyrrolidinyl, and N (C, -C3)al kyl]2 V\he_,gfe—a\;hlalkyl 'S

I ndependedih lon, PRid, eraiNme, bk, Uh&sl Wit to two
substi t utentosN each sgl e[%:C1 4% y E:(I(en )(,ent Iy fropw H, F,

phenyl , Q@rrdrigybioptieyely b%%@'tUt%céWﬂh RINE(Co&ieloyov,

opt i onalq CY-C4 QINIXF yéﬁlﬂéﬁlﬁféd’Wﬁmup totwo dRpEifGertsli nyl
optionally substituted up to two tines w

N[ (Cl1-C3)al kyl 12, phenyl optlonal I su‘b t|t<ut ed with
up to two sub§eerandeniyselacias em yE epeffent I y

from (G -C3) addﬁﬂs)all(&y, £33l grexy; afgl o, CF3 and CN,
(C4-Cs)alkoxy optionally substituted with N[(C+-C4)alkyl], where one

alkyl group is optionally substituted with phenyl, or
VA

(C4-Cy)alkoxy optionally substituted with 5 \——/X,
pyridyl optionally substituted with phenoxy where said phenoxy is optionally
substituted with up to two substituents independently selected
from (C4-Cy)alkyl and (C4-Cg)alkoxy, and
indazolyl optionally substituted up to two times with (C-Cy)alkyl;
R" and R"? are each selected independently from H, F and Cl with the proviso that when
one of R' and R is F or ClI, the other must be H;
Xis selected from O, S, CH,, and NH, and
when X is NH, the H on NH is optionally replaced with pyridyl, pyrazinyl, phenyl,
or (C4-C,)alkyl optionally substituted with up to two substituents
independently selected from OH, (C1-Cs)alkoxy, N[(C+-Cs)alkyl]z,
C(O)-pyrrolidinyl, N[(C4-C4)alkyl], and phenyl said phenyl being
optionally substituted with up to two substituents

independently selected from CN and (C4-Cs)alkoxy,
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Ar with the proviso that when contains 1 or 2 N atons,

Rl and R2 nust each be H, and, Rl and R2 together
WowRaoh/083960 adj acent C atons to which they are aPCHUR®A3/036003

forma ring selected frombenzo, dioxolo and i m dazo,

said i mdazo being optionally substituted up to two

times with (CLl-C3)al kyl, _\Mfﬁ\the provi so that Rl and

R2 begehBeKX i¥d, I8, Bh@H?qmécen n’ﬁé s bftio A@y suMliikd

they are attached forma ring o en contains no N
at ons; R3|s selected fromH, )al kyl, OH NO2,

NH2, NH( ey repipcingkany, H riagy othes - dﬁ—él kgiety veithd(Ci- C4)alkyl
or &bkdrARBERAl Y a&%lp bRNEMr LI Bk Ot i Onal Iy substitut ed

wWwth up to two su stltuents I'ndependent |y sel ected
from (G -C3)al kyl , @al koxy, halo, CF3, and CN,

2. 1/?%%%2%26# c@éﬁ%%@hgr,@ﬂ:/ Orgg/e%%%g %%m%bieﬁedsrﬁlgec%%gning ON

@§E-Cl- C4) al kyl]3, tet razol yl, thienyl, pyrrolyl,
3. Wédr?%&ln@)ﬁf claﬂ?@w(e\/ém R %?‘Wlarefé eaé@;pael ?XJ]‘[ ly aﬁefected from H,

en
éﬁb%)iazkeméd’ émi EFs,cﬁ%s selecied @)‘-’N—lﬂh‘éh‘lzy land NHC(O)(C1 C3)alkyl R*is

o e @%ﬂ%’{@‘%@ A G ORISRl omtionaily
§HB%*tﬂﬂt?ﬁmba% Bnd eriianslly syhstujgd (|$1(C@1aJI@<B)aanm&‘3xg selected from H,

OhNk T &) @ukyl where said al kyl is optionally
substituted with up to two substituents independently

Sel/eEBRPYNE S Clapm 3 V(*@lemzﬁ) i sedsojed fromtiaphErarid R is selected
Nd@( ) Mhipf(eqlﬁ )a%%‘] Q?I@ é@@pr I@g@g R? "ﬁ(@ﬁ?@g'.ﬁﬂi«jl dhd o optional ly

gstltute Jst'i tue een
%E‘ft%@(%%ﬂml c3) aI kyI 1/ HNX (Cl- c3) al koxy,

5. RabfpoiPer ddin @W%W1QHH[F@E%Q§):@HK b]szNM’n?{r“% ééﬁh

%yklsmd endent|ly optional stitut
atkoﬂloR’s@y@!lWytltuteMwﬁ@Hﬂ@ﬂ-%)@lbylb apti SNf3s-
8 6
o e S st rgpontcr
3-3%%]'& it Sl (Cadetlivflzyand [ and B%araﬁ:ach\tl( Cl- C3) aI kyI ]12

where each al kyl is |n€fﬁﬁndently optionally
A

ubstituted up to t s with (Cl-C3)al kox
5\ compound op clauPn % wherein is 6 membéred aror%atlc rmgycontalnlng 1or2

N atoms.

7. A compound of claim 6 wherein R®is selected from H, NH,, and NHC(O)(C4-Cs)alkyl;
R*is selected from H, halo, (C-Cs)alkoxy, CN, COR®, S(O),R’, N[(C+-C3)alkyl],,
optionally substituted phenyl and optionally substituted (C4-C,)alkyl: and R is
selected from H, (C4-C;)alkoxy, F and CN.

8. A method of treating a hyper-proliferative disorder comprising the administration to a

mammal in need thereof of an effective amount of a compound of Formula |

wherein



phenyl optionally substituted with up to two
substituents i ndependently selected from
wQ@ ab408pad kyl , (Cl- C3) al koxy, hal o, CN, CF3i apdr/usiood36003
X \-~ pyrrolidinyl optionally substituted up to two
times with N (Cl-C3)al kyl]2, (C1-C6)al koxy optionally
bstituted with up to two substituents independently

’\ - C3). , i di nyl |
ol S A sba B h ™

i ndependently optionally substituted wt h up to tf\m

1 | m §

R (%HQW aﬁ‘é’@ or‘)?(lnﬂ Sﬁtﬂféé‘iéc}(ﬁﬁéﬁﬂ ﬂglo E?f ]Cé%gér 5 each’
of $&i- e)alkkknptlgnaihrﬁyb@trt@ted meth piorid éme Slybstprntsrsaldcjed from
substit ut t tituents independently
sel ect ed oﬁ C%)é“po(%ll: aﬂ%gn? F, (Cl-C3)al koxy, and
phef§i- Ce)alkaw eptionglly Wiltuwdlwlv @ehs thivo suleditusptst eachwo
times with (Cl C3) al kyl, 196, W~2004/ 043950

PCT/ uszo%/egg Sglg&gglfragpt T Bnafl y substituted with

up to two s USRS T ependently sel ected from

( (31 C3) aNk(@)qﬁ?a)adtwllz WoareCarh kkyl is intebende@tiDppfionslly sustituted
-. -\--N/ X [ bstituted
with up to t\/\og(st%st%?uent S@ql nagéék )&ggnt I)/ysgelselct gde
fr oM"k(%ﬂ:C@a kall Wieewg saidralkyl i€ppE3)adly Isula:;tltute@wlthnd tptvenyl |

d O
and C( O Nkdtly Qé@gé%%%l&twﬁﬁgp F y;pfro L uééﬁbaslk%)y

groups are |n epen optrona
two times with (CL- C3)a| koxy, pyridyl opt| onal |y
substi tut ed wiN({&tp)alkylls, WH(EuEslaikyl @hermsyl,i pydelidimd,cartd y " ,

ﬁéf‘gb‘éﬁcﬁf‘%@m‘% P} 25 indCh Al okl St e
opt i onal Wth ugi®évq Nhsef@ltamts Qaﬁhtaﬁtectadmsepﬂnﬂmtly from OH, F,
(Cl- C3) aFK@HW -an @r@)@b%k)fj)éhld%@{d g%glnﬁﬂpﬁgrpeﬁl&' tuted

with up otvvos bStTtuent's | y sefl ected
from CF3, hal o, and (Cil- CB)q l; R5 is selected from

H, halo, CN, (Gt ,@‘n@@\;\,@pxy, (Cl-Co)alkyl; R6 is
sel ected from OH NHRL O (C3-'Co) cycl oakyl ,

( ClDxtggllémn(b@ﬂ}'on@ly(msmtﬁdIupéﬁwo times pits NSy Bdeaievils,,

ottt ML LSl i

(C1- C3) alnréesz%ndepﬂy e (Ehﬁm)?lkyl (G- Chalomyahaipl CBs, whe G,
each of said al kyl gr e@ are i ndependently optionally

b i nge e
:gl \Zgﬂt\ éHgt;??\ggn\:) f@ﬁt WH%?\I, N (&M%i?ao}rﬁq{‘%t%nﬂls RepePREMuSYeach be

(C1- &3) aHkoxy S(O) 2-phenyl, S(O 2(C1l-C3)al kyl,
and, R" and R? together with the adjacent C atoms to which they are attached
form a ring selected from benzo, dioxolo and imidazo,
said imidazo being optionally substituted up to two times with
(C+-Calalkyl,

with the proviso that R" and R? together with the adjacent C atoms to

which they are attached form a ring only when @ contains no N atoms;
R3is selected from H, (C1-Cy)alkyl, OH, NO,, NH,, NH(C4-C,)alkyl, NHC(O)(C+-Cy)alkyl
and NHC(O)phenyl, said phenyl being optionally substituted with up to two
substituents independently selected from (C4-Cs)alkyl, (C4-Cs)alkoxy, halo,
CF3, and CN;
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phenyl, furyl, tetrahydrofuryl, (C3-C6)cycloalkyl, and

pyridyl, N (Cl-C3)al kyl] R8 where [(Cl-C3)alkyl] is
W@piotosEsd y substituted up to two tinmes with PCT/US2003/036003

(C1- &) al koxy, N (C3-C6)cycloal kyl](C1-C3)al kyl where

id alkyl b d w
R*is nelopiam oM P 1A ) G (e B Bk Usil. baazon
ngﬁ%n%ﬁoM|pba?ét yp)o'e’(aﬂfl?nﬁ(&an vB( O 2(Cl- C3) al kyI

P ety (CasrREe Mk ch SHlRSLM SDatgc with

up to t 4 f
N, NH‘(’@%{S*JCS) alqzyl Bltaéw[yﬂ( Wal kyPsMkzylsa Red from
NHC( O) ( C1- C3) al kyl , NHS(O) 2( C1- C3) al kyl f’igyrl dyl ,

N (G- @M L B ST P,

N (Cl- C3)alk i %
opt i ona|(pycslatk9t<y PmttO@a"wqmﬂw dup tpvwo st d@n&g Jalkoxy,

d f
'( glegg;]g]ﬁﬁ%ég/wﬂ%ﬁ@bgﬂ}llrv%@ﬂé B GGikyﬁé)oﬁh&ié'II} %ﬂ?s(t)l;ruet’eg%o

PCT/ US2003/ 036H0® tor?ﬁ? ﬁhfeﬁrfiﬂrﬁms 'aﬁquﬁsmlbgﬁeéﬁ%%@l frem Q4
up to two tinescdalidxd (ﬂar@@@@yl th| om)r phoI i nyl

optional |y substituted u t WO

(G - C3) AMHGI(ONHghery a/‘ﬁemal%alﬁwh'a|qp§}0%ﬂjb§tﬂ?%’fuﬂ%<aWW’ tpto
up to two subgbishi@michtd ﬂGSﬁ@ﬂ@ﬁWédsé’e&i @&h%drbg)@myl
pyrazinyl, C(O NH2, C(O NH phenyl’, C(I)/—t\

C(O (cC1- C3) al kyl ,

C( O) NH( C1- cs)(Qthy)alkoxc(F@un(F@lC‘&B%# ky|\r|:€8 “N X

S( O 2( Cer@()(ﬂNf(b' -cs)%(@];wﬁéler@ébh alkylds indﬁgéﬁdé)‘lhy
optional 'y substitute vvosu stituents

i ndependent | Wpt'@.'@”é@t‘éﬂ'ﬂf't?@#f’(t@ﬂ”c@@%?W h (C1 %JK‘E?‘VCFB

phenyl omtipRE&), |s§éloﬁ;§lj(é$1§/l Kéiﬁg?gpthbﬂy él}bsfltgtéd\/mth up to two
substltuents |nde endently sel ected

(Cl - C3) al kyl ,Subsiit e @dewenﬁhae'?@?d &Sﬁnaﬂpk&e%f'ky'
(d-C3)alkyl optionally substituted/w\h up to two

substit uentsé3 cnds RS Hald, chelaagte \from OH, F,
phenyl , ) al koxy N[(

pyrroli Hﬁ%‘}\l -Ca)elkde Wf@%ﬁ‘?%@“ﬁ%}l‘s ‘2‘%’( ld%\l‘t-y X HNXu,

an ?hpyrc |1 dyl mubﬂmlswstﬁutbahptwtvﬁﬂtuﬁ@s iih (GRCHAIRES),
Wi

substit Lﬂh@ﬂgd\%plg'gr)‘%'% SPBStF%d g’tf[ﬂé'ﬂt? ﬁ’é‘hfq‘@’ WGB%é’%Qf’é’ﬁW?ﬁﬂy

sel ect ed fromgpeeiyitom w;cgwlkyl Wrﬂigt)dlkcddynlyélom CF3, and
oxo-di hydr oben2|/m\dazo NXR is selected from

NH2, pyrrolidiny , X --~, NH(C C3) al kyl said al kyl
bei ng optionally substltuted up to two tines with
pyrrolidinyl optionally substituted up to two times with N[(C+-Cs)alkyl]y,

(C4-Ce)alkoxy optionally substituted with up to two substituents independently
4N X
selected from (C;-Cs)alkoxy, pyrrolidinyl, = ~—/
and N[(C+-Cs)alkyl]> where each alkyl is independently optionally
substituted with up to two substituents independently selected from
OH, F, (C4-C3)alkoxy and phenyl,

N[(C+-C,)alkyl], where each of said alkyl groups are independently optionally
substituted with up to two substituents independently selected from OH,
(C+-Cy)alkyl, F, (C+-Cs)alkoxy, and phenyl,

oxadiazolyl optionally substituted up to two times with (C;-Cz)alkyl,
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(A -C3) al koxy, NH phenyl said phenyl being optionally
substituted with up to two substituents independently

waelaotds from (Cl - C3) al kyl, CN, (Cl-C4)al koxypPCTEb03/036003

(3]

R
R6

and CF3, N (C -C3)alkyl]2 wherein each alkyl is
i ndependent |y optional |y substituted

wi trheptpptanaly L@é&s;muta@\ wntb erig ItWQ;ﬁﬁhSBWSﬁ Sy"%%?&mg?'itlyﬁ@!?ded

with up to tvvo substituents independ vyselect ed/\
e

f C, C, I Ny

[ ;O?el(ecf %él %é’ mab S hérlléldyl pi peri di nyl,

pyr anyl @(l@) (hlf@)glkyl optienady eabﬂﬁltuﬁ: ngtﬁﬁ’épﬁv’q syibsfituents’
optional |y SURMhHLRR s‘fg'léclibd"%)rﬁg L8BaIkSHH B, (8RB Blkoxy,

i ndependent |y s koxy
(G - C3) al kyl ;F,-anNpremd, angd sel ect ed from (G -C3)al kyl,

G-C3
(oM P e v
(Cl C3) al kyl ,optionaligduasitateg, upra two tmggwﬂla.(@r@\]alkoxy

(()pgl]‘l ﬁ?@%@ kl]san’tﬁ&E WA 18we §uk§§t flekiy! m%g%%@ént@rs%lected

I ona Iy substltute W th
N[(Cl C4f)r<21hl(<6]i Walk(/lm C4) al koxy, S(O) 2- phenyl,

@ﬁi(y 8%"{%3 whéé%%%% of %é‘l{i ﬁlkgl éé@%;{/sf{l% ﬂ(%?sﬁ@d@nﬂy optionally
opt i onal $L3bsts’&l,lt$situpt’tgth@d tlmelSNVla(l[(@C@-s)@B(PéY dpA] 2i  AArr
andg (PS/H{%_M fopﬁc?r{éll sﬁ%ﬂﬁlﬂé@@ﬁﬂ QIR Mf ﬁ'ﬁc%ﬂé)stltﬁgnt% %d@g@ﬁdently selected

sel e
sel ect edfrclim&’ﬁsl-hak‘v mﬂ\dI(Qh CsXatBJ{ C4)al kyl optionally

b dependent |
igteélgge‘g eB'(‘jFo?‘fiHV‘h%QI@IQ @ée ow(%ﬁld %jm?ﬁw .ndependent | y
ieleckddpnroraNER ' o @ﬁpekcusﬂqa@xl (%)Céammxy O-(Cz-Ca)alkenyl,

ben W, 1 ndoI yl, thienyl, pyrazolyl, u,
é &1 )%Q{X * 2 where each al k IS i ndependentl
te

opt (Corfadalkyl @9@@?'! sihsdituipd with BP totworRybelifHents tflﬁ’@ﬁ?@denﬂy
| ndependgﬂé&t ¥q BEMISH q@ -fdg)?a'ﬂox?# dnEbhe)ial koxy, F and

phen ﬁ/ otlona substituted with
|

D Sk Ei-Golial wisp endiapt 4210 Sk Bicsinscare Igpendenty optionally
( C1- C3) apekitutdd it EJ m)%bstg}bnté‘#’d@ ergéatly selected from OH,

S(O 2(C1-C3 |k | d O 2N
0|(ot|)oE1aI N, ﬁ@s‘h)ﬁw (Capcﬁ)émf)i%an }?@ %N( %@p%

i m dazol n i iBalk, &Npyrid SWIth
(01 cs) a?ﬂ‘\erﬂlpthhr?l @tﬂaﬁ%%?fagﬂ (Iml@gzy Balkg, p i "

e R R Ryl = Botlraih Sy ek Grup Hres with

subst i tute, 3%|ggkyup to two substit uent S i ndependently
N[(Ca-Cs)cycloalkyl](C+-Cs)alkyl where said alkyl is substituted with up to two
substituents independently selected from (C4-Cs)alkoxy, OH, CN,
N[(C+-Cs)alkyl]z, S(O)-phenyl, S(O)A(C4-Cs)alkyl, phenyl, furyl,
tetrahydrofuryl, (Cs-Cs)cycloalkyl, and pyridyl,
pyrrolidinyl optionally substituted with up to two substituents independently
selected from NH,, NH(C4-Cs)alkyl, N[(C1-C,)alkyl], C(O)NH.,
NHC(O)(C4-Cs)alkyl, NHS(O)(C+-Cs)alkyl, pyridyl,
N[(C+-C3)alkyl]C(O)NH(C4-Cs)alkyl, N[(C4+-Cs)alkyl]C(O)C4-Ca)alkyl, and
(C4-Cs)alkyl optionally substituted with up to two substituents
independently selected from N[(C4-C,)alkyl],, (C1-Cs)alkoxy,
and pyrrolidinyl,
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sel ected from (Cl-C4)al koxy, (0), and (Cl-C4)al kyl
optionally substituted with up to two substituents

w0 nabefpoerrsent | y sel ected from OH, (Cl-C3)al koxyPCFHUS20a5086003
phenyl, S(O) 2-phenyl optionally substituted with up to
two substituents |ndepen ent | sel ect eg&f& m
( croqrahelingBgfiongliysubstigied i to By Bmes wih éﬁkﬁzol yl
OPtihiBAd Jgﬁr?hﬁ}lleﬁi‘idﬁaw Sibstituiidy wtott@zottm&essmbﬁ(uiog%mW

I ndependent |’y sel ected from (Cl-

( CRireBFEW P8 W@W subgtittehwidy Lp t%’%{\{odi%ﬁ@ﬁwts indergndently

opt i onal 5
[ ndependég}r?tcg/m?gh Eg\%g@w"‘?&%r\g% EQNMJ HYE O(OWRMASYI,

( CL- C4) HIRNC -Gy, @RINH(Gnfes)atiy %@?E‘HG%Q;%WR

optionally substltuted up to two s wth

(C1- C4) addeye _C;L)Q&P,,V@(@g%égﬂsgs T/ US2003/ 036003_

t hi azol yl', “opti Ona stubstituted up to two tines th
( C1- C4) 2K, Optlmaéiu |sab$i|tlgﬁﬁd w&bvpéfhbtvq %@B@@ﬂ&tlme@endenﬂy

with up tot d ly selected
from CF3, "&I&E&E@drﬁog@{géﬁaw @ﬂ%@&ﬂi C8y al kyl , phenyl

opt i onalﬂ@%’tﬂﬁ’é‘?nﬂl tse'GStWt?ﬁ with UPGO t%s@%wmsu@cﬂﬁpgndenﬂy

i ndependent | yg f
N (G- apal T8 S G O P ol ol

subst it OIEL?(O@PN—EL@fh@BdaMMP "0 4 t{"@fu@i)t'é?r@l

optional | y sqh ddehuém Sedciediforh ©H, W0 phéHYE Y Cl-asatkexy,
[--\ --- ependéntly sel ected frompyrldyl,/s—-\

H, (C1C3al koxy, F, and phen and CO)—N X
S

(Cl- C4) al koxyNi6ptConlsyilypytaisidyt Qﬁ@%pw@tﬁmyi

N[ (C1- C4)al kyl ] 2"where one alkyl group is optionally
substitut ed vvltﬂ_pﬁeg 4, or -;-NX (Cl C4)a| koxy
optional l'y substituted with ' \--J

optional l'y s ubsityaptiennliyisubstiiuen gryo mwée%wuﬂa(%n%ﬁ@ikw,
is opti ly substituted with up to two substituents

i ndependently selected from (Cl-C4)al kyl and

( CIpiEsrcinvk etipnalinsristitecowih ur@&ﬂN@ﬁ&bﬁWU@%WFPW@aﬂnp ,
to two tddmgedMrdh pherdyl %}@blkwrroh%}l M%x%@h@(r@oeﬁ@i‘ﬁhdazoly!

sel ected 1 ndependent |y Trom and d with 't
proviso that when one of /Ry and R12 is F or CI t he

R’i%@f’eﬁte@#ﬁ)‘m hﬁz,l-,!,yrrgha, sel ecLed fromo0, S, CH2, and NH,
H on NHis optionally replaced

w. t NHf&w%@Jkyl SB’F@&&M’ h@lng opliraaly SUbSEFU’f?Cbin @4tyva|t'|!aﬂs with
opti onal dq @%Xy,t uted with up to two substituents
NH-phenyl said phenyl being optionally substituted with up to two substituents
independently selected from (C4-Cs)alkyl, CN, (C4-C4)alkoxy, halo and CFs,
N[(C4-Cs)alkyll, wherein each alkyl is independently optionally substituted up to
two times with (C4-Cy4)alkoxy, and
phenyl optionally substituted with up to two substituents independently selected
from (C4-Cs)alkyl, (C4-Cs)alkoxy, halo, CF; and CN;
R® is selected from (C4-Cs)alkoxy, pyridyl, piperidinyl, pyranyl and
phenyl, where each ring moiety is optionally substituted with up to two
substituents independently selected from (C4-Cs)alkoxy, and
(C4-Cy)alkyl;
EIVERN
RY is selected from (C4-Cs)alkyl, (C4-Cs)alkoxy, OH, ~—
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i ndependently selected from OH, (Cl-C3)al koxy,
N (Cl-C3)al kyl]2, C(O-pyrrolidinyl,

WOR(@04334) al kyl ] 2, and phenyl said phenyl bei nBCT/US2003/036003
optionally substituted with up to two substituents
i ndependent |y selected from CN and (C1-C3)al koxy, -
f - NPRemyh aPiigiaHy subsdituded with 631-@pekylt (fe-Gs)atesixpt yalo,SCFs, and CN,
opt i i akiz '
h RS hle et ﬁé&%@%‘gﬁ%ﬁﬁdé&%@&*‘v%%
phar nac e §thiuteg with £3H 1D INK Gl alior].. o So-61)alkoay 63(0),-Bhenyl,
A met hod ' ' | }
hyper pro IS??%%?(F ég%k%,?%}gérng% fﬂqﬁ seéts}glﬁgé?ggﬁ]?(r:?) %6)C%?I%%{I§)fl’
cancer, PRO#gYidh&®d, col on cancer, pancreatic cancer,

prog ﬁ&lﬂirﬁ@&&%fnguféﬂ] ti BRI N[(bﬁé‘g)g@?z; 2' ynphona,

gl i obl ast ona and "hea neck can 00 WO .
2004/ 043950 P 2003/ 036003 10. A nethod according

to gh@idhyBwHdre C(SA?QHQMQWER{)HH éﬁé%&%"s%b%%%‘i’ﬁg%@ L

sel ected from breast cancer, lung cancer, I"on"'¢c
and panctiem.@ngddHtRr;. 11. A nethod of treating a

Rm;ggg@g@ai%ngj_lsmaﬁw conprising the adm nistration to a
manmal _in need thefeof of an effective amount of a
conffecraalky! opdenally substitwed with 4ip 3 tvig suRBiRBNtsAndedehtiqly

I R2 N [ . e i ed
aromt i corrag dom Qe TR (e SIS RS
and R2 are each i ndependent {ymsel ected fromH, 0,X

CF3, C( OPRE:-Glalkyl, benzimiieaplyly indolyt, ithierayl | pyrazohdt i t tt-€d

(" P LIRS oBS B I e
substitut ed whelstiied with uiv Besbitituents indeaemdently selepled from
X 1 ndependent by, g¢l-e55R6., Fomhdior, N ( C1- C3) al kyl ] 2
where each al kyl ‘is | ndepende_nt ?y ptionally
subst i t uPgny! optionally substituted with up to two substituents independently
selected from (C4-Cs)alkyl, (C4-Cs)alkoxy, CN, halo,
CF3, S(0)x(C+-Cs)alkyl, S(O).phenyl, and S(O),NH,,
pyridyl optionally substituted up to two times with CFs,
imidazolyl optionally substituted up to two times with (C4-Cs)alkyl,
furyl optionally substituted up to two times with (C;-C4)alkyl, and
pyrrolidinyl optionally substituted with up to two substituents independently
selected from (C4-C,)alkoxy, (O), and
(C4-Cs)alkyl optionally substituted with up to two substituents
independently selected from OH, (C4-Cs)alkoxy, F,
and phenyl,
S(O)z-phenyl optionally substituted with up to two substituents independently
selected from (C4-C,)alkoxy, (C4-Cs)alkyl, halo, and CN,
pyrazolyl optionally substituted with up to two substituents independently selected
from (C4-Cy)alkyl, (Cs-Cg)cycloalkyl, and
phenyl, said phenyl being optionally substituted with up to two substituents
independently selected from (C4-C4)alkoxy, (C1-Cj)alkyl, halo, CF,,
and CN,
benzothiazolyl optionally substituted up to two times with (C4-Cs)alkyl,
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up to two times with (Cl-C3)al koxy, NH(CLl-C3)al kyl
where said alkyl is optionally substituted with up to

WO Mw4/083956t i t ut ent s each sel ected i ndependent | RCT/82003/036003
oH F, (Cl-C3)al koxy /I~ 1 --N X N[(O' C3)a| kyl] 2,
NH( C1- C3) al kyl , phenyl, pyrrolidinyl
N[ (tiazatd) entiopalysupstitiEeddidn f‘&tP WPS gthi( ﬁﬁ@p)éFfM'e ntly
optth.gasalzém §;S{|%E\I éﬂb%ﬁtutéﬂ' vtnth dtptott@otsmﬁstﬁ&@ﬁé intibb&leRtly

each sel ect ependent | phenyl, and

( Cl- C3) ael@@iqd fr%ﬁ&s,a(px&wy@@ﬁﬂﬁd %]@t(ﬁm% gyl | / -\
HNeﬁ){l%?ﬁéﬁéH& ‘éhﬁﬁltl‘ﬁb& Qnth up to théJb%hiu@hi%Mhdéb%H@rﬂ@'slebécted

subst [ ed u /)_q

tinmes wt

phenyl opti onal I substltut ed W|th u
subst i t fashEd, balehCEe NEEEd) a‘@ﬁdé’ﬂﬂé’fwent Iwr om

(Cl-G3) d Wied €0 |

with t hgbgy'llc\‘yl |orﬁ§% qué%gfrg%on't al (ns)ma @gﬁk N’ at orrs R1
and R2 rf@ar&@ékyhomi@naw subgtituid vathop 1@4\3959bstltuents

PCT/ US2003/ 036003 and, Rl and R2 together\w th the

adj acent C aagﬁehggwsgtécﬁq&nabﬁ, t ac ngHm a

ring selecte I 'oxol 0" and i m dazo, Said

i m dazo bei ng{Cﬂnﬁs)adJMVI@a@dk@@anLLﬁr@d up to'two tines
with (G -C3)@lkeyiy énwgbgnéﬁé@/ QlEB%Wu?éH JVWN[(B;!' Caﬁﬂ(y%where one

together with {he"a

are attached for maiksﬂ wapoﬁpvlom@fﬁ%hﬁuﬁdﬁ@'ﬂhwwyl or
atons; R3 is selected fromH, (Cl-C4)al kyI,FOrl NO2,

NG MG Rl oy AR

bel ng optionally substituted

wi tiyridy apgonalky Sub%ﬂi@fﬁﬂ wifB phenaxy yésem said honey iw epticgally
f r om (G u@@ﬂt@ g@ﬂnth L(pGIO t\%)s@ﬂ)é'ﬁﬁ]@ﬁts lhaé;%ndeﬁ'l: eléiish CN;

IS se ected fromH S(O) 2R7,
OSl [ ( C1-Tom 6P&Gh)piBY! atnét(pal%laikpxyy a!"'ﬁl enyl pyrrol yl ,

?y r.ha%w Mbt:oy%ﬂ@&&ﬂdlde& ) @nwlr;] ,t.rr@@Iw.fﬁQb@Jdg)éh keyl;

each ption
R a0 & arateélh wplepted @Hepﬁn ety gym

rFeﬁnﬂ Cl W|th the plrcl)\%so that when
NHCHE df R+ S Rhﬂﬁy F or @1 Q)@lb'% ustbeH;
C(O NH( C1- C3) al (Cl C3)a|ky|]2 \--"

X iy ggleatss) B Sy &ﬁé c’e‘ﬂﬁjaff‘l\“ya@bbst|tut ed up to two tines

Wt ndrCE 1R aﬂthH(Mn NI—NE'G{)@HEW %1&%)1 alitk)pyridf SsyeaB@i, Chhenyl,

al kyl |s o tional |y subst
1~Cy)alkyl optlonally substltuted with up to two substituents

independently selected from OH, (C4-Cs)alkoxy, N[(C+-Cs)alkyl]y,
C(O)-pyrrolidinyl, N[(C+-C4)alkyl], and phenyl said phenyl being

optionally substituted with up to two substituents

independently selected from CN and (C4-Cg)alkoxy,
e /_\X
and when Xis O, S, or CH,, the =~ “—/ moiety is optionally substituted
o /—'\X
by replacing any H atominthe = “—/ moiety with (C+-Cq)alkyl;
or a pharmaceutically acceptable salt or ester thereof.
9. A method according to claim 8 wherein the hyperproliferative disorder is selected from
breast cancer, lung cancer, colon cancer, pancreatic cancer, prostate cancer, skin

cancer, leukemia, lymphoma, glioblastoma and head and neck cancers.
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with up to two substituents independently sel ected
fromOHd, (G -C3)al koxy, F and phenyl, NHC(O NHphenyl
wobkeno4®s0 d phenyl is optionally substituted wehusmos/aseco03
tvvo substituents independently selected from
aIkyI -t-N X (G -C3)al koxy, halo, CF3, CN,
1°a‘h H‘e(ﬂ? d aqqpring tRqlain 9(!2')9513'!@9%? byR@iriolifeeniive disbider isi sslected from
ltﬂdﬁl%ﬁﬂ&ﬁt g cmder Q! dén%é*khﬂd'ﬁ E{Fe‘etlb'eaﬁée two times
th (Cl1-C3)al koxy, NH phenyl, sali hen Bel ng
11%%&% crfweeu'ag@ |aﬂa@9@1'%ﬁ+§wd9bcqrbpmw the atsinistcsding o a
|rﬂ§‘rﬂﬁﬂﬂﬂﬂ@eﬁ>ﬁh§r@bﬁ9taﬁ%ﬁe&ﬁl@aﬂwg @gi)éllz&xbounjd drtormuiaN X
(Cl- C3) al koxy, hal o, ON, u\
N[ (C1- C3) al kyl ]2 where each al kf,éﬂ1R|4$ i ndependent |y
optionally substituted up tg two mes with
(G -C3) al koxy, phenyl opt i %bst ituted with up
to two substituents i depe\nde tl &l ected from
(C, -C3)al kyl, (C, -C3) XY h BN, CF3, and HN X
202 WD 2004/ 043950 P a 4) 6003 pyrrolidinyl

optional |y substitut®d up wo tines with
N[ (Cl-C3)al kyl]2i (Cl-C6)al koxy optionally substituted
with up to two substituents ()ndependently J-N X
whé@lected from (C1- C3) al koxy, pyrrolidinyl, \--~, and
CL(Cl- C3) al kyl ]2 where each al kyl is independently
A

o

optional |y substituted With up to two substituents
riTgesesRie 3t yesbpedtasemelicoing @Ataiming 0C1oC3 Nedtkwgy and
phenyl, N (Cl-C4)al kyl]2 where each of said alkyl

gr oups are independent | r optionally substitut e-dexh
R" &ind Roataachiindapendeni selesiedfomibnbaly, GEd, 6COIRT, f r om-Oh,

( Cl(df?()@é )r |opt|<5: allf gt}bﬁﬁ)t@d R Yip t@@\% %@m&ems selected from
oxadi azol C%kk)(gh i onal substltute

with (C1- 1@9)3|k°?5hé'_ray’71ﬂd epembnal | y subst i t ut ed VVI t h
up_{@®-a, Cl%w.bw@@hesmmg@rmn%ﬁeb} w&tﬁﬁ@eﬂe &égg

u from koxy, CN,
~, X O (Cl C3) al kyl opt1—'emal ky subst ituted wit h
up to twihderRaigentiyesiedted frefaependgniang sel ect ed from

Cl-C3
é( ON % %ﬂilf(@%ﬁbg)aﬁ&]ﬁ Witeke é@rgae@glgg)fé/mde;g%r}ogﬂﬂg{ Eﬂﬁ)ﬂéﬂly sd?)gﬁltuted

are i ndependet® Foytwodﬁiqsdﬁﬁ‘l (GGt ut ed up to t vvo
ti nRE(QY-Clalk#vHedd ik AikYhis optionally substituted with up to two

substitutents each selected independently from OH, F, (C;-Cs)alkoxy,
VAR

—l

N[(C+-Cs)alkyl], NH(C4-Cs)alkyl, phenyl, pyrrolidinyl, and : \—/X,
NI(C+-Cs)alkyl], where each alkyl is independently optionally substituted
with up to two substitutents each selected independently from OH, F,
phenyl, and (C+-Cs)alkoxy, said alkoxy being optionally
VAR
substituted with _E_N\—/X,
pyrrolidinyl optionally substituted up to two times with N[(C+-Cs)alkyl],,
phenyl optionally substituted with up to two substitutents each selected

independently from (C4-Cj)alkyl, (C4-Cs)alkoxy, halo, CF3, and CN,

. ) Ar
with the proviso that when G contains 1 or 2 N atoms, R and R? must each be

H,
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pyridyl optionally substituted with up to two
substituents i ndependently selected from
W@ Sh408a0 kyl , C(O N (C1-C3) al kyl ]2 where eachrof/uSzng036003
aIkyI groups are |ndependently optionally substituted
iﬁ@ times with (Cl-C3)al koxy, and O pyridyl
opt |%ﬁ’a and R &agether uith dire adiagent 6 atems suwkic thﬁyrﬂr@, attached

Independﬁﬂhqlé/n Las r

(CL. C3) al iy e |sétggf"é@t&ﬁk?dzbrﬁowrﬁjal'iim&\l

(C1- Co6) al koxy Sa'Qr’fﬁ'd@@lb@Bg aptigrally Repstigited i tst g timeasmwith

OH, NHR10, O @;IS g;g,k ycl oakyl, (Cl-C3)al koxy,

O (C2-C6) al ken JI-;écq Co6) aI kynyl, (Cl-C6)al kyl

opt i onal Whyﬂﬁ)@@y'ﬁ@i Raiapéh RJ(@QG@WGF with S adiacant Bratoms to

i ndependently selected from OH, (Cl-C3) oxy, F, and
phenyl, Nh(cglh%@é&%l]e% Mﬂﬁ%%@%‘ﬁh Me &Jnlfe)(glns ng N atoms;

3 S are | naepen dent | otlona stitute
R Espseﬁ‘%tﬁ%orgm-bé% Eaakyls0 ﬁwé}aemuam%m@@)aéwt SO Talky!
CN, ahd N hah ﬂtﬁ?ém
S O) Ao @29 &ﬂ?’édlé’rphéﬂbgﬁ% %b ysw ﬁ]&%&ﬂ%% o two
( C3- CB) c§'&h EHela '”d%ﬁiﬂdwmS@iﬁctedl\i[c(m:inQQ)alkldyGC]ﬁ%\)ﬂ@@ halo,
[(Cl CS)@i:g()éjn}j@N; optionally substituted up to two
s wWth dTé aI koxy, 203 WD 2004/ 043950
R ISeRIUSSUERID b3 60h 52 ONch@(@B c§ R BRIl GeSoaRylhi terpzolyl,

W”eﬂ@r@ﬂ'pﬁrr@kllkwnmla.nwB%zotwtf@r@n th up to two
subf ;;Ets | ndepen ently selected from

{2 ColaTkery] or (Re-Coelkny aeag)i gptionally substituted with
S( O 2- pheryF, O@(@l\ﬂc-%rf% gﬁ&lﬂbw (C1-@Q)%W<3ﬂ c 6}NH
C6) cycl oa

t et rahydr of uryl and pyrl

pyrrolidinyl optlonally substltuted WI_L totvvo

subst i t ue@mH(CH EOON(G H2,
(OIH( @9)@%? g )N[g(1 ool ,

NH( C1- O NH2

NHE:( O ( c?Ca éﬁ'ﬁ 'wﬂww@e@m f¥At timesy witli(G+-Ca)alkoxy,
N[ ( CT- CINHECKFINHICH ﬁ}”ﬂ(k@ﬂw@b%b@’élkyl is optionall substltuﬁed

N[ ( C1- C3)a|kylé’?C(O(C al kyl, and (Cl-C3)alk
optional Iy suf§ e skestuens t”@ePWeé‘ﬂb%'??t@@ﬁP@ OH,

i ndependent | y(cﬁqtsggmcs@ #éﬁarbmgr(qull C4) al kyI ]2,

Opt 1 onal MCLHBUIAME O EHers4i8 PPaR S cRiEmallsHbsituted with up o
(d-c3)al kyl, twotdmbmérﬂﬁmdbgié’rﬁdeﬂﬂ? bBakd Yroﬁlu(@%-tds}a‘Mde

up to two tinmes with (C -C3 plp zi nyl

optionally subst ted with ptot ub ituents
i ndependent | y-4¢ S?E'ioé(éﬂ '?ar"brﬁ sy ENz A1 b(‘%;NHZ

C( O NH- pidB§D IN[(Q, Qe ankibre each Ky 931 ahdartly

[.kyl r%?
S(0 2( C1- c3) e scbslbh @wﬁ% tp¥s by G ugnationy,

opt i onalNiy- p&abﬁtsdidlpieai]yl/\bélﬁg oiptionally ¥bsEtlRst with@oStwo
i ndependent | y bF§ ted CN and CF3,

0 Cl- C3) al kyl
phenyl opti orid} BWPP@?‘E&‘QIV\P?'I%CI‘)GQ frf’é‘ CuSa)alkyl,
substituents independently AN
(C4-Cs)alkoxy, halo, CN, and ' /|,
N[(C+-Cs)alkyl]. where each alkyl is independently
optionally substituted up to two times with (C;-Cs)alkoxy,
phenyl optionally substituted with up to two substituents independently
selected from (C4-Cj)alkyl, (C4-Cs)alkoxy, halo, CN, CF3, and
VAR

—+N X
N/
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selected from (Cl-C3)al kyl, CN, halo, CF3, and

(d-C3)al koxy, (Cl-C3)alkyl optionally substituted
wowdaoh/oupsé o two substituents i ndependently sel BCT/@82003/036003

fromOH F, phenyl, (d-C3)al koxy, N (C1-C3)alkyl]2,

pyrrolinidyl, C(O-pyrrolidinyl, C(O-N\--/ X HNX

u and py WH?'!d'rgﬁ)t)ﬁ’tma"){ substityéad unutodwo dmes withW(G i Capalkyll,,

W t el ' Mo IPaVl ' ;
Lpl0F SERENRIMY 1854, RRG ) Bl IRARIEN Wiy
sel ected from phen&,ﬁmﬁ)yri dyl, pyrrol-din and

oxo- di hy @leBied o afkoxy, pyrroNdiRYIR i 5—5el ected from

opt 1 onal FyC oGl e/t B dolidethy Bty
(C-C3)al koxy_,SUNiiiLﬁﬁéWiﬂh up & tvopsubsijiuette intgpendantinatleyted from
2004/ 043950 POFCSB0 AR e e Cnent Iy sel ect ed

f r oN(CaeCazdyylle where earh of €iid akylkdrirupsyare adepeadrhtiCBtionally

{1 B0 S Deetbon oy DASRL o o
(Cl- C4) aK‘EoQg)?'kﬂnﬂ (Phrénjalkosptangizienyl, substituted with
(R R el SR P A T Rk T

sel Beedoplanally ebstifsies withkyp togyeisupstitugritpiadepkndghtly selected
pyranyl and phenyl, where each ring noiety/is\ ,

tional ' i fh CQudkt | puent X
htepond AT S D RGBSR o0 Gr
( C1- C3) alk9NE1-Calakybopittonally ssibstiuted avithrupriv (el s @finlektsl

Cl-C3)al k ; 1 ti ti d
W h (r C3) aPEependently solfllERKom 8L CORRko. SHAT ey,
N[ ( C1- C4) al kyF]andwhengl, ea¢h of said al kyl groups are
i nd d | | ' i .
SR T bl MY e B
S( O) 2( C1- C3) aPRrijanaliysidsijiutedsupr tpltwo times atith € oCuaikioxy,

3 . v . el
bt P Faioaly Sloot B vF bt o SR Onadl ity selpoted
only whefiomdht-&elakylho N atons, RO is al so sel ected

R s b s
wi th up PesHMEumISTve (aws ihGeseltieny. iand
O-pyridyl optionally substituted with up to two substituents independently selected
from CF3, halo, and (C4-Cs)alkyl;
RS is selected from H, halo, CN, (C,-Cg)alkoxy, and (C4-Cg)alkyl;
R® is selected from OH, NHR™, O-(C3-Cg)cycloakyl, (C1-Cs)alkoxy, O~(C-Cg)alkenyl,
O-(Cs-Cs)alkynyl,
(C+-Ce)alkyl optionally substituted with up to two substituents independently
selected from OH, (C4-Cj)alkoxy, F, and phenyl,
N[(C+-Cs)alkyl]. where each of said alkyl groups are independently optionally
substituted with up to two substituents independently selected from OH,
CN, N[(C+-C4)alkyl]s, (C4-Cs)alkoxy, S(O).-phenyl, S(0),(C4-Cs)alkyl,
phenyl, furyl, tetrahydrofuryl, (Cs-Cg)cycloalkyl, and pyridyl,
N[(C+-Cs)alkyllR® where [(C;-Cs)alkyl] is optionally substituted up to two times with
(C+-Cs)alkoxy,
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selected fromOH, F, phenyl, (Cl-C4)al koxy,
NHC( O (Cl-C3)al kyl, 1IN X S-(C1-C3)al kyl,

whemwaiosdosazol yl, indolyl, thienyl, pyrazolyl, BCT/US2003/036003
N[ (Cl1-C4)al kyl ] 2 where each al kyl is independently

o tionally substituted with up.to two ituents
NP R Certt Bk Wbt Bid Sl bF BBt e to g
phenyl sBBﬁﬁNént@iﬁHé;%]ﬂiehﬂy saibisibd froth erJalkOW’, 0l9, EMP

substltuents i ndependent|ly selecte &

( C1- C3) AGrCalerl &Pa-RRsry! SER)Grapa! B%F@]e”y' furyl,

S( O 2( Clatezhlyatofor, ( @(@é’mﬁw an@Peids(,O 2NH2 pyri dyl

optional 'y substitut two tines wt

i miryErebsligyl oamﬁaahamhsyt%%cg\yﬁh R MO RPBEUeRR | ’%gﬁ%%d%”i/ h
(Cl- 3) alelgtled frdnt NA He, 0 mn(fm %{u@r m&@%»&u;q;%emm—g t wo

times w optionally

subst it LN"é@((QMQWpa)%kX'd“HWp)s@oé{yﬂraﬁ@E:ﬁ’ﬁ@ ¥'ndependent | y

| ect
5004/ 049905 CORNERNT Tt N(ES )alQ)EfE(WC{ oy
subst i t UFe@sipkyhoriignally Q%“@WG@N‘ htL!Petﬁt o ? g‘%’ﬂé&m ly

sel ected from, §&rity SBlertqom NEC-Cajatk Eoalk
S( O 2- phenyl Oﬁalegnal 'y substitut gdW??h ygge?‘)é sJalkoxy,

substit uent s anHdYPElfIBAL |y sel ected from

( Clﬁ%)wéltdypefmponél%u@@ﬁta{el@wptoh\a& Bmed Aith G- Cswlkw; ol yl
optional |y substituted with up to two Suﬁ‘s(td é’?qk?
i ndB'ﬁﬁ\%‘Rﬂ?ﬂ'FXl opfiqnadly é@stwi%#rwe 1weAimgsiy aky

( Cfmﬁhlﬁﬁﬁ |09ﬁ%ﬂ<a)tﬂﬂl ful?dﬂlgjt@é‘tﬁ/ﬂw up t@ﬂdesubBﬁtO%htts h&iebgr;dently
opti ona substituted wi su nts

i Edepen(ﬁ@?(ﬂclt‘%fj fem gyiEgiys (6 %N%lE@MR d(bsj? ranyl,
((CL- C4) ablopG,- eIy, REINH(@RO,)ERY!, CEDRMCHGBRMIR,

optional ly substi t ut ed up to two ,t—|\mes Wi th
(C1- C4)a|kc%§]?p thi azal ti ot substituted up to
G

two timel é)éﬂwb@féZ@Pﬁy' t hi adi azol yl, optionally
s ulbst It t ;?ud I"Mph&ﬁé!lp stBstited sith sipitd wmﬂasgmﬁﬁ@em@ahu@nﬂy
sel ected from 0 n

(C1-C6) al kyl , eﬁﬁ'iﬁﬂé %é&%}?}é\i lyeglL%@t(P'%ut ed wwth up to

two Sub Heih n@nalw(é@pand@awnm upetb 60 edbstifliinté idependbtly

hal o, N C4) a
O pyri dyI o&%%ﬁ?gqq %15{32)@ gw?lh CFs, and (C+-Cs)alkoxy,
C( O NH( Ql."r@s)aﬂl{ykw)tlonaﬂyfﬁut@ﬂmtﬁdﬂwh apto twnalubg;'htuents

substituted w t
X i ndependent'f‘éﬁpﬁé‘ﬁ%ﬁ'ﬁ%ﬁ# ng H %8146/3)3 koxj,\
(C1- &) al koxy, F, and phenyl, and (o —N/—\x

©)
N[(C1-Cs)alkyll,, pyrrolinidyl, C(O)-pyrrolidinyl, /.

—N

N/ , and
pyridyl optionally substituted up to two times with (C,-Cj)alkoxy,
and
piperidiny! optionally substituted with up to two substituents independently
selected from phenyl, pyridyl, pyrrolidinyl and oxo-dihydrobenzimidazolyl;
4N X
R’ is selected from NH,, pyrrolidinyl, =~
NH(C4-Cs)alkyl said alkyl being optionally substituted up to two times with
(C4-Cs)alkoxy,

NH-phenyl said phenyl being optionally substituted with up to two substituents
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(Cl-C4)al koxy optionally substituted with

N (Cl-C4)al kyl]2 where one alkyl group is optionally
wammgidsd ed with phenyl, or ~N X (Cl- C4) al KOXRCT/US2003/036003

optionally substituted with -~ , pyridyl optionally

substituted with phenoxy where said phenoxy is

opt i onallmQAepesdmlMselﬂipm! figine EC1t@s)@|l§y|t&H té?qllf%nlﬁo and CF3,

( C&kﬁg’j aﬁe@o eg‘? ES% &R &\ggpé;@%ﬁdlyké(ﬂtloﬁéw substituted up to

azo lonal’ly substituted up
to two tti/vrréimeanwﬂh\ (96134)34!90&}'1@1(1 R' and R12 are each

s O SELERLBARR0ESRNEY vih ik oS s@ilfiuiehtsthddbehlently selocted
ot her mufedm B&-Gh)alkyli (1) dhdle. daF-@NdEN,CH2, and NH,

R0l - S P glBpaaghiy, ool acet

opt prengl, Weeldzsh iring nedetyis mt@pauy@quugaawh Ynierive

y Fggg?nde@g@aﬁa 'm%%ggggénﬁlg T {Gbteq i M (BIYREY;: and

N[ ( C1- CA)CatGe)dIfy2, and phenyl said phenyl being 206 WO
2004/ 043950 PCT/ US2003/ 036003 opt i ¢ o/ﬁ—\\ |y substituted

gW t o) e | | d
R V.,é"rsg% %l%féoﬁ‘a cz\ocﬁﬁ%gi C{Z f;g“&)xy gﬁipand vvhe% ?(el ECtOe S,
or ﬂhﬁwl d)ﬂ'nenaﬂlyrmnbettyteldwtb!riﬁnﬁnﬁlkyy (GuBoelkewt dglo, AFp ard CN,
( ClN@j %f{)k?ljgamergleg&?m 4 élp? %lﬁs d?@'in%%}fer‘{&e%hy optionally

har maceu accept abl e salt
or est er sutfsétubafwittl QH, @Nnél{(ﬁﬁr@mﬂk)'lii, é@@a)alkm%ﬁéoizr@eny‘

angi ogen ﬁ?/)z =2 aﬂﬁ(ﬁgg' Sf\eﬁeheﬁﬁl qgtrefnl{)ﬂmf%la?@ttte%ycloalkyl

retinopa ration,” angio ronas
rheumat i end mfrlobmaadory di sease, a neopl astic di sease,

\?\IESPQ'@@”WH& ogé/nl 58%%09@% N[f%ngtg{;‘m g]:j ?:r glmmbrléast

cancer, |lung @cer col on cancer, prostate cancer
and n o N%t&h@rﬂpq§§léb'séiébted from pyridyl,
npg@ﬁ%gmﬁécng rl‘?l?ﬁ]ama %on‘pound of Formula | R11 R4

R3 R1 IWEW‘MHNNQR Ar HR2 NO H (I) wherein
R is selected from H, indolyl,
(C+-Cy)alkyl optionally substituted with up to two substituents independently
selected from OH, F, phenyl, (C+-C4)alkoxy, NHC(O)(C+-Cs)alkyl,
VAR
—N X

S~(C4-Cs)alkyl, benzimidazolyl, indolyl, thienyl, pyrazolyl, —

N[(C:-C4)alkyl]. where each alkyl is independently optionally
substituted with up to two substituents independently selected from
OH, (C+-Cs)alkoxy, F, and phenyl,

phenyl optionally substituted with up to two substituents independently
selected from (C;-Cs)alkyl, (C1-Cs)alkoxy, CN, halo,
CF3, S(O)x(C+-Cs)alkyl, S(O).phenyl, and S(O)NH,,

pyridyl optionally substituted up to two times with CFs,

imidazolyl optionally substituted up to two times with (C1-Cs)alkyl,

furyl optionally substituted up to two times with (C4-Cy)alkyl, and

pyrrolidinyl optionally substituted with up to two substituents independently
selected from (C4-C4)alkoxy, (O), and
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Ar represents a 6 nenbered aromatic ring containing O,
1 or 2 Natons; -;-N X RL and R2 are each

WO paeperdent |y sel ected fromH, halo, CF3, C(Qr®OUS2003/036003
, (C1-08) al kyl optionally substituted with up to two
substituents selected fr zal koxy, F, and
phenyl , (CL- CAFafigiy! Qﬂitoﬂélh’aﬁuff’?t'ts’f@ééﬂl htupttedwoistibstitueats

t bstituent !
or two substituen 3ncfé%%hdentl%sgle5t)eglrﬁ%ﬁ?gid%e(?éalkox

selected from' \-J and N (Cl1
al kyl is independe@fyphepyli onal |y substituted up to

two g0 e\%{l@bh()%ty%?a%*tﬁt%émthI'N'tf)'(tgwcg:gﬂtﬁ{t]t@élrttsvm&{p%ndently

said alkyl is optiona substituted w

subst it uﬁéﬁ?@dé&ﬁh(c’g@é@k@@ (Grfepriiddraia, )anﬂrC‘an OH, F,
(Clg%@é?k%%nalwéﬂbéh Md(vﬁﬂnrlgzt))gtv }’M'g“neé‘t‘i indgpendently selected

NH( al 'k S) eny ém
N[ ( C1- C3f@Mkifi)alkr(Es&a clgalkx}tartds i ndependent | y

opti onal | _ _
PCT/ US2003/ '33”3 6 Oodsﬁﬁgvrﬁ?%‘%q% %fmngﬁ&psz&fbgél%?e?&/ h l#% to two sHbstltuents
sel ect ed i ndep¥icaendanly seleatedifonmHC-Gabatkoxy, (CarZ) aIkyI halo, CFs,

(G - C3) al koxy gngaindl al koxy being optionally 1 /-\
--L--N X substituted with ' u yrrolidinyl
opt iPEAEathigzalyl eetienally subsiiiuted up dootwoi tiress wikt ¢€1-Ca)alkyl,

N ( Ghadob) AighdiiglsubBiERY lup P HAOIALS Vi k’@sﬁgélﬂﬂed W th

up to two substitutents eac dently

f r offigdiazatyt)qptirgally substitasy aontlaowo msldostltuests indepe@nntly
Ar with %Bl@c@ﬁ%hﬁ@F%'@@&(ﬁFﬁﬁbW%HEgréi)gfkglz N at ons,

Rl and R2 nust eac det her
Wi t ﬁh?Wéoatﬂna&wbs@ﬂ%eobw@w uR taosbstiiugnts indenendeohiy gelected
forma ring selected frombenzo, dioxol @ a‘rtd i m dazo,

q t | b tedug‘to t
sai Imﬂ@ﬁtCClb%eﬂ&)@Q NB@QQ)‘AIK?I;]‘ZF]%H%AJ 0 tWo

times with owsothat R1 and

R2 toget PGPYFWWP’“PH@'Y&%PPQWEW "‘Gﬁhzﬁ(%Ht% -Caalkylwhi ch

th L N
atons. | Rt o SR QROf My Subse M SRR BR o,
NH2, NH(Cl1-C4)al kyl, NHC(O) (Cl-C4) al kyl—'—Nanok

NHC( O) phenyl , indgpendentingeleded figmapritdnal | y—5uls¥.i t ut ed

with up to tww,- @ggﬁé)tyt pegt,tdspﬂé?,gpgﬁ@dent ly sel ected
from (G - C3)a|ky| & % | o,
Ca)alkoxy optlonally stltuted with N[(C4-Cy)alkyl], where one
alkyl group is optionally substituted with phenyl, or
. (C4-Cy)alkoxy optionally substituted with PN ,
pyridyl optionally substituted with phenoxy where said phenoxy is optionally
substituted with up to two substituents independently selected
from (C4-Cy)alkyl and (C4-Cy)alkoxy, and
indazolyl optionally substituted up to two times with (C;-C,)alkyl;
R"and R are each selected independently from H, F and Cl with the proviso that when
one of R" and R" s F or Cl, the other must be H;

X is selected from O, S, CH,, and NH, and
when X is NH, the H on NH is optionally replaced with pyridyl, pyrazinyl, phenyl,
or (C4-Cy)alkyl optionally substituted with up to two substituents
independently selected from OH, (C;-Cs)alkoxy, N[(C4-Cs)alkyl].,

C(O)-pyrrolidinyl, N[(C-Cy)alkyl]z, and pheny! said phenyl being
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CF3, and CN; R4 is selected fromH, OH halo, CN
C(OR6, S(O2R7, OCsi[(Cl-C4)alkyl]3, tetrazolyl,

WO booeoyioso pyrrol yl, pyrimdinyl, oxazolyl, furBelUs2003/036003
(d-C6)al kyl, (C2-0C6)al kenyl or (C2-C6)al kynyl, each
optionally substituted with OH F, OC(O) NHphenyl ,

NHC( O) ( C1- C3) al kwop’u@(e@y W’[ltqted with uRjtgitwo substituents
(O NH(Cl1- C3) al ky'mde%ﬁ?)éﬂ[u(/@é{e@%ﬁadolﬁvbh?and\(mlcs)alkoxy,
(G - C3)a| koxy optionally subsfiituted up to two tine
with - C3) al koxy, HC(@@)C C3) al k%/ wher e sai d
al lapt whgnéﬁaﬁu%rﬁamrw&uib@t it dmwehhlseﬁ ignally gabstituted
substituents independently sele @ from OH,
(C-C3) n N hdadh aid
phenyl %y?%ﬁgg?lgiam f eﬁ(l;‘“ﬁg%/lhteut ed with u}eﬂ,% (GMJGI)SIkﬁ
or aquipgnaceutically acnmip@ﬂ@ehpws’@éh@@f)%d from (Cl- c3) al kyl ,
-~-N X (G -C3)al koxy, halo, CF3, CN, and "--"
NHC(O) N[ (C1- C3) al kyl ] 2 where each alkyl is
12. | Adegteottiefroidig 11oph¢rerh?aﬁ angicgepisrdisqiderds gplestad friam diakalis

S PO GO SRyt ot

ofitdasa hgomaﬁj@tdlseaﬁ@canmetwh@ fureer arqthsubst i t uent s
13. (%%%%B%? Efa‘n)f 1§ﬁ&{g%?é ﬁ*%énb%ﬁbﬁ gﬂlsg?ae"flllé‘é’élelcteéi‘s t;r&jn )é)rﬁa]st cancer,

wheg ea@acmobplnmmwsrspmﬁt@é@m@h@mq/pm@ iR &RNGEr.
s i SindlatdBroSind3) Bdrk

14 Bl Bl b P PRl oot
substituents i ndependently selRébﬁed from
(C1-C3)al kyl, (Ci1-C3)al kox% haljel= ON, CF3, and -{-N
X\-/ pyrrolldlnyl optlonal ituted up to two

times with N (Cl- C3)£iky|ﬂ42 = al koxy optionally
substituted with up t vvo\ ubdk i t ’nts i ndependent |y
1- C3) al koxy,

pyrrolidinyl, ' \--R (Cl-C3)al kyl]2 where
each al kyl is |ndependent y optionally substituted
with up to two substituents(®ndependently sel ected

W<h§jr( m OH, F, (Cl-C3)al koxy and phenyl,

1/-\ --F--NXseIect; ﬁ

Cl-4)al kyl ]2 where each of said al kyl groups are

Ai independent |y optionally.
represents a 6 membered aromatic ring containing 0, 1 or 2 N atoms;

VAN
R" and R? are each independently selected from H, halo, CFs, C(O)R®, ‘ \—JX,
(C+-Cs)alkyl optionally substituted with up to two substituents selected from
OH, (C4+-Cj)alkoxy, F, and phenyl,
(C+-Cs)alkoxy optionally substituted with one or two substituents each
NINGIS
independently selected from =~ “— and
N[(C+-Cs)alkyl], where each alky! is independently optionally substituted
up to two times with (C4-Cs)alkoxy,
NH(C4-Cs)alkyl where said alkyl is optionally substituted with up to two
substitutents each selected independently from OH, F, (C4-Cs)alkoxy,
4y X
N[(C4-C3)alkyl]lo, NH(C4-Cj)alkyl, phenyl, pyrrolidinyl, and —,
N[(C+-Cs)alkyl], where each alkyl is independently optionally substituted
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substituted with up to two substituents independently
selected fromOH, (Cl-C3)alkyl, F, (Cl-C3)al koxy, and

web@ayhiosoxadi azol yl optional Iy substituted upP€DUSW03/036003
times with (Cl-C3)al kyl, phenyl optionally substituted
with up to two substltuents i ndependently sel ected -

C(O - N xwithug txtwg ﬁl@hﬁtltmmam setojed iANEPEnGERIGR)arh IOH, F,
hal o, %Q) %d((‘,a moxgggﬁ%%{y ﬁ@b ttb{méd ed with

up to two substituents in from
(Cl- C3) al koxy, OH, (Cl C3). akkaxy, F and phenyl, and
C(O N[ (C1- C3) §b1:§§f4td Y\m eréeagh of said alkyl groups

are i ndependent onal |y Substituted up to two
ti BT ‘Wdlrb" Q@Pn@mb %ublstnw;ed ypytoitaly kimep tiith INI{ G yC)alkyl].,

cel BaybRortl Aty Pyt ik QT Bels KRS PSRy ¥
wher e eattlepéndsailyl frankgh-Caladyp $Catgaikoxie pelod R, Iayud CN,
optionally substitut ptotvvotlmss Wi th

( Clw@ﬁ}tﬂal KXo RS, gé’rlxtalﬂ Hig en%ﬁn’)ﬁs, E{Z g(tak’%grgust each be

to two substituents |n epen
from CF3H hal o, and (Cl1-C3)alkyl; R5 is seI ected from

|;|e| E@ng %Nz) %é gg ﬁ?%}_l%ﬁﬂ@c’?d %ﬂbé n%a %,(h they 2ré Sttached

(C1- &3) afq(@@”nﬁé{lﬂeCtﬁlebleeny |dJOXO|ZJQ£9'IdV®I®@64/ 043950
PCT/ US2003/ 03%&%9%@5&6 Séng%ﬁgt%nlékfy ¥L¥b$tl&]% Lgt) xl{nses with

optionally substituted w WO SU
i ndependent | y(Cs@i)ayled from O—I (Cl-C3)al koxy F, and

phenyl, Nk %Jﬁ%)/ igd that RZ anRe %ﬁgﬁ%pwﬂ ui‘ge nkg atorp%to

groups are independently optio

up to two substituents i ndependently sel (et ed from OH,

CN, N[ (QW @Y%WPPZGC"(GQ@@? ging erly whenOp2-< psieatayris,no N atoms;
R® §(s@)e%(e@]f h e ]

SoF cheTonl PR oR o M N GBI NI oo

[ ( cﬁn b ‘Riﬂhﬁny ssacﬂaphem b¢l§rg ebiiesally sihstitutas! with umts two

tinmes wgkp .

N[ (C3- C6 Cigl{uo@gﬁﬁ&?ﬁ] (E%)Sgleﬁtfd o (G G (G eIalkoxy. halo,

subst i t utEd aRd A up to two substituents i ndependent 'y

R”S%lel%?fegi’rd;nr Elnd-ghalgg% |2 he:} Qd)%l'\?('\)bg ([%:1 %%3Ik3il]ﬁ tf;trazolyl
phetﬁﬂﬂ”y' %’W‘y% éyr%@'ﬁﬂh?’éﬂzeb/b?{lifﬁ”yl( C5- C6) cycl oal kyl ,
and(apCs)im,, (cgm)“amehyhdﬂxdzz-eg)b!k%ﬁ' da¥h %H{E?é&dn% Q%&q‘.tdﬁéé Rith
up to t S éc&wﬁn S wd&&@dentl sel ec from
N, NH(BE: B QPR S B eRG Y. SO,

NHC( O (Cl-C3)al kyl, NHS(O) 2(C1- C3) al kyI /_Ryrl dyl,
N[ (G -C3 NH( C1- C3) al k X
N[ (G - @(}@)M%&&%ﬂé‘ﬁlc %@s a"a/Hej (d—/ C3) al ky!
opti onal M-@y&&ixybpﬁ@ﬁlly\fs@&tlﬁﬂed Bp FoHREMA@IE alkoxy,
NHC(O)NH(C1-Cs)alky! where said alkyl is optionally substituted
with up to two substituents independently selected from OH,
(C4-Cs)alkoxy, F and phenyl,
NHC(O)NHphenyl where said phenyl is optionally substituted with up to

two substituents independently selected from (C4-Cs)alkyl,
L /—\X

(C4-Cs)alkoxy, halo, CFs, CN, and = /|
NHC(O)N[(C4-Cs)alkyl], where each alkyl is independently

optionally substituted up to two times with (C4-Cs)alkoxy,
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i ndependently selected from N (Cl-C4) al kyl ] 2i
(C-C3)al koxy, and pyrrolidinyl, norpholinyl

wopintomasl y substituted up to two times with PCT/US2003/036003
(d-C3)al kyl, thionorpholinyl optionally substituted
uptotvvotlrres with (G -C3)al kyl, piperazinyl
opt i onal Ny-ghrsyt |S?Gt%‘§nwb€rﬁ'9lﬂptlpl@ﬁ|b/wyb%tl§@i§d with esptts two

dependent |
Ic? O;eﬁﬂpﬁgny?/ sﬁ%(tﬁo.)@ngﬁpg%%%@(ﬂ I&Eed f{% gw%elkyl,

C(ONH(C1-C3)al kyl, C(ON (C1- C3)aJa—ImeR8 -{-N X

S(0) 2( G - C3) al®yt;)alkpxy) balgheyand - =L, _p%/rl d%/I

opt i onal tituents

[ ﬁdependbelzogl@%"gﬁ]egvﬁ%g\@ trcﬂreﬁm I(ﬁ%p@ :ﬁeﬂkﬂ CN and CF3,
phenyl opti onaptnqnaﬂwmvme@pmwn tlmEStvoﬂt(ﬁirCs)alkoxy,
substitu

(G-C3)a ?Eél"?yl b%ﬂﬁ?gﬂﬂ !(li')(_eéi Wil Lc?f?tog% &?@tﬁents independently
(C1-C3) al kyI @ﬁ?ﬁt@dabmos@a)alkyt (Cel:)alkoky, tnald, EN;, @F 5, and
substituents independently selected fromOH, F,
phenyl , (C, - C3) é\k_ds(y, N (G C3) al kyl ] 2, pyrrol i ni dyl,
O - pyrrol idinyl, C(O-N\-/ X 1/---\ ---NX ~-~
and 210 worglidoy/ mzt@wly ogsiitued ap3o 086 008s with rN[(dnyCg)alkyl]z,

opt (%%6} %IE Whhél s%gstﬂﬁ’teg%ﬂ'\% b OB 8, J%ntsblngeqelgg%rgly

(Cl pIperidi ny opt ona/_\y Su
with up to two substituents i ndependepm yx sel ected
from pheﬁ%‘ﬁcte@ﬂphd% CsJajlonw| pydohginyland —'

N, pyt ot RECho et eaotaltu oedteRy Bitorpl
optional | y suBsghstituledwitupp toowowubstitners wdehendently selected from
(C1l- C3) al koxyo I,:I-ghq—gy Ik%laﬁggﬂgﬁ%enbel ng optionally

substituted w tWo su I ndependent |y

sel @H%&H&yﬂa whgreeaprapmld alky gréups-a04 jralekendentin aptipnally
and CF3, syt &t F)V & Suﬁgﬁﬁé{tgl g@géhc%lnh)y %ele&?d from OH,

i ndependent | opt| ona rtute
with (cit C@Qé@'kﬁdx@ (Caﬁd)aﬂfﬁé)n)alnd@bemdnal |y substitut ed

I d
fr o o QUSARE SR RIS RRRCRAN (e E9RRE N ro

is %@wl:%@nﬁ\lyoﬁﬁb@tﬁyte@ww upotxa;two |§ylP$’€ktl§ﬁn’fS lpdmﬂdnh‘melected
pyranyl and phenyl, where each ring rml ety/T s\

Qb i puering_x
o ey TSP YRR R s,
(Cl1- C3) ap(@,x 1-Cs)alkyl optionally substituted with up to two substituents
independently selected from (C4-Cs)alkoxy, OH, (C4-Cz)alkoxy,
F, and phenyl, and
C(O)N[(C+-Cs)alkyl], where each of said alkyl groups are independently
optionally substituted up to two times with (C4-Cs)alkoxy,
pyridyl optionally substituted with up to two substituents independently selected
from (C4-Cgz)alkyl,
C(O)N[(C+-Cs)alkyl], where each of said alkyl groups are independently optionally
substituted up to two times with (C4-Cs)alkoxy, and
O-pyridyl optionally substituted with up to two substituents independently selected
from CF;3, halo, and (C4-C;)alkyl;
R® is selected from H, halo, CN, (C+4-Cg)alkoxy, and (C+-Cq)alkyl;
R’ s selected from OH, NHR'™, O-(C4-Cq)cycloakyl, (C1-Cs)alkoxy, O-(Co-Ce)alkenyl,
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"-N X R9 is selected from (C1-C3)al kyl,
(Ci1-C3)al koxy, OH, ' \--' | phenyl optionally
waemmgisd ed with (Cl- C3)al kyl, (Cl-C3)al koxy, PeEIS2003/036003
CF3, and CN, N (Cl-)al kyl]2 where each of said
al kyl roups are i ndependently optionally substituted
V\At@@gi M ( C1- C4) al kyl ]2, (C1-C4) al koxy,

| I A
Cot \Shet g{)‘*%'u"rp;'fﬁ"?é@‘)%%y S ¥ o RS S teht¥depengenty
pyr roli dlsﬁFPt%éWGHL (Gx- @s)aibd)xyt Etmlﬂ Mnelnl_ql
. [ N,.
At oG, Where lon 3P i I gr b orE IR R I obtignely
NHR10; REBObstiutee il tipdo fwoosnbistituents didependedily Sdlpateltyitom OH,

Ioﬁfj'eggﬁ'd'df\{ 5\5(?391%4 éﬂ{yﬁ@ ét‘i’% S)m\i%ﬁ %b%he%?lsé (OREILS, alkyl,

(Cl C4) alpkeny,, funHGt@hy@bieg) &2 :kSH)gycloalkiyk ahd<pyr|dyl

pyr a Cﬁsﬂll@ﬂ&? ngy‘ﬁ Cﬂ}?’ﬁ%&% apt%%ﬁ;égl\%sg uéeoe%él k) t&’PQWeS with

is i ndepé@d@@ﬁlkyx}oml onal |y substituted with up to two

200n 53500 ec TS EOBRLIAS S kit Bhydbh ol uepo v

and phenyptbstifestsindensindentiy se}ec&dofm (0Q+-6gakibxyh QHy GMy

b
from ( o1 SRR BRI, MO TR hopgu.
S(O) 2( c1ie<b@jwa<|irm§uryl (SO lyblealtyl, aramnyrsyo) 2NH2, pyrl dyl
opt b%@“d‘i I §;5’[B§15Iw#{b§ fé@sv{nﬁ J&V\@ d\% gﬁ?stl el ﬁﬁg%endenttl

i m dazoly

(Cl1- C3) aISRIW’fed fmmlyl)iz Nr(Cotalaliyl, N(l@stmlalkyﬂﬂ G(P)NId2,t wo

times w iy ;(}:% r optionally
substltut ed Wt h ?dll y[\ltl_lv\%@g&%&\yj %ﬁg ?\émlhdependently
sel ect ed Nl[(ﬁcoﬁsl@dkﬂ]é(@)&l*‘l(@x@a)aw&b NI(&ndlsJatBy | CH T k@b )alkyl, and
opt i onal [
[ ndependedﬁtIéé;/}glﬁ)gI(ﬁe)t:il(%r%ﬂy%llrﬂmlt%é—)ij W@%W%SEMS% and
phenyl, S(0) 2ingResnpentipseiented fromaNilistCoalkdl, @iih)alipxyo
t wo subst it uegﬁtgsgy ﬁgﬁ@ﬂ@pdent ly selected from

1-

(d -C4) al kox Yal kyl, halo, and CN, razol yl
opt mﬂmqhwl @9&5@1&"1' aw@atum hp tﬂ)t“'lodlmwlwl@sﬁs allemt s

|( ggﬂﬁgéﬁ%l@gélgugll &;ﬁubﬁéaty%@bsﬁtﬁt%mu{ﬁ; g@ﬁﬁh&%t? (GeCapaiot

opt P'Bﬁ@zlrs‘/' %QH%@'M%'@%@UW a'/\d-’(ﬁ’ to dwe W%lw@ts Iﬂdﬁrﬁndently
I( ggegi?gleﬂé&wd ﬁsu:nqﬁ&a%gi r@@ﬁ%&é}r«h I8¥Ny1, C(O)-furanyl,
8 )(C4-Cs)alkyl, C(O)NH(C1-Cs)alkyl, C(O)N[(C4-Cs)alkyl]RE,
S(0)(C4-Cs)alkyl, S(O),-phenyl, - \——/X,
pyridyl optionally substituted with up to two substituents independently
selected from (C4-Cs)alkyl, CN and CF;,
phenyl optionally substituted with up to two substituents independently
selected from (C4-Cs)alkyl, CN, halo, CF;, and (C4-Cs)alkoxy,
(C+-Cs)alkyl optionally substituted with up to two substituents
independently selected from OH, F, phenyl, (C;-Cs)alkoxy,
C(O)—N/—\X
N[(C4-Cs)alkyl],, pyrrolinidyl, C(O)-pyrrolidinyl, /.
v S\

—+N

_ X
— . and
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benzot hi azolyl optionally substituted up to two tines

wth (Cl-C4)al kyl, thiazolyl, optionally substituted
WQIpooo4399® tines with (CL-C4)al kyl, thiadi azoPgl/1S2003/036003

optionally substituted with up to two substituents

i ndependently sel ected from CF3, (C3-C6)cycloal kyl,

and (Cl - C6) al Ryidy! ppliamally estitoies upytodwb ditries utitad OwiCk Yalkoxy,

up to twgpgubstituents independently selected n ---N

X fromCN, halo, CF3, N (C -C4)alkyl]2, indolyl, ' u,

O pyiredyinyloptionaisistpstisuted with updol twa supstituents independently

C( O NH( ClaiCab gk L%hengﬂ)%%)s %gé%ﬂﬁ@ggﬁ@ 8)?(1-!_:!%y<;€obenzimidazolyl;

substituted wth t nts --
i ndependent |y sel ect ed f_rLom—prri dyl, "--' , OH,

R7§G phenyl /S and (C - C4) al koxy
oSpteﬂﬁ%ﬂréﬂﬁB’sﬁqoﬁg@w’ with N'(C -C4)al kyl]2 where one

al kNH(gr-eeipkylsaishaliy belngyoptioresly istibstibdedip o leetingds with

1/ -J-N(c>,<1_ ()%lk ) al koxy optionally substituted with '
\--J , pyri dsy optionally substituted with phenoxy

whe N&l-gheingll gaitbplsoyl heing pptiomaliyt $ubstisitdoiswitt wd wotwoisubstiigents

o S ERIET R i i

( CINERY-81sJedsvl]; wherdini eadh addylib inslepeadeitly pptonady sthstiededipp to
to two ti ' kyl: R91 and R12 are each
WiEmd b (Bl

sel ect ed | ndepen Fand d wth the
pr oRheny! epiignaliprpstitotes with URLD tern dulRitBudnds iIRdeper@ientiyt seected

ot her nu X i 5~ Sel 00 CH2, and NH,
gand v\,henﬁ%<mikz§1 gﬂa Pﬁty ‘ﬁgcﬁégﬁlﬁwpélgbgh %rh"iﬂ\‘y repl aced
R” {&i setecipafrany (C+-@yalsoxynpyridyp méneyitiinyl, pyrag@end4) al ky!

opt i ft i i tuent
PEa Rl bl Ot RGeS Botiah oYl o B3

N[ ( C1- C3§L&]Sk{ﬂ|eyt§,Inde@@m)lerﬁlyrsel@ptedifmm (C4-Cs)alkoxy, and

N[ (Cl- CA)aldydikyg, and phenyl said phenyl being
optionally substituted with up to two_substituents

o I ndependent Ig%' sel ected from CN and—(ClxC3) al koxy, 1
R” seselectednron ndCapllert, (%1iG)atkox®, Odr CH2 the u moiety is

iogt dt)rfwmeﬁ' é%ioﬁ%ﬁ%&&%ﬁ?ﬁ V\efe'l(ce’\\'%ﬁg%{/ R@Pb@%fkﬁ& 9%, EFatadien,
phalNiacEuelkyil wiere saepelasidealid groups aesindeparidentyobptionally
substituted with OH, CN, N[(C;-Cy)alkyl],, (C+-Cs)alkoxy, S(O),-phenyl,
S(0)AC+-Cs)alkyl, phenyl, furyl, tetrahydrofuryl, (Cs-Cs)cycloalkyl,
and pyridyl, and

pyrrolidinyl optionally substituted with N[(C-Cs)alkyl],,

and, only when @ contains no N atoms, R® is also selected from pyridyl,
thienyl, and NHR'®;
R¥ is selected from H, indolyl,
(C1-Cy)alkyl optionally substituted with up to two substituents independently
selected from OH, F, phenyl, (C-Cy)alkoxy, NHC(O)(C4-Cs)alkyl,
/_\x

—-N
S-(C4-Cs)alkyl, benzimidazolyl, indolyl, thienyl, pyrazolyl, ' |

N[(C+-C4)alkyl]> where each alkyl is independently optionally

substituted with up to two substituents independently selected from

211



213

WO 2004/043950 PCT/US2003/036003

OH, (C4-Cs)alkoxy, F, and phenyl,
phenyl optionally substituted with up to two substituents independently
selected from (C+-Cs)alkyl, (C1-Cs)alkoxy, CN, halo,
CF3, S(O)x(C+-Ca)alkyl, S(O)zphenyl, and S(O):NH,
pyridyl optionally substituted up to two times with CFs,
imidazolyl optionally substituted up to two times with (C4-Cs)alkyl,
furyl optionally substituted up to two times with (C4-C)alkyl, and
pyrrolidinyl optionally substituted with up to two substituents independently
selected from (C+-C4)alkoxy, (O), and
(C+-Cu)alky! optionally substituted with up fo two substituents
independently selected from OH, (C+-Cs)alkoxy, F,
and phenyl,
S(0),-phenyl optionally substituted with up to two substituents independently
selected from (C4-Cy)alkoxy, (C1-Cs)alkyl, halo, and CN,
pyrazolyl optionally substituted with up to two substituents independently selected
from (C4-Cy)alkyl, (Cs-Cg)cycloalkyl, and
phenyl, said phenyl being optionally substituted with up to two substituents
independently selected from (C+-Cs)alkoxy, (C4-Cylalkyl, halo, CF3,
and CN,
benzothiazolyl optionally substituted up to two times with (C+-Cs)alkyl,
thiazolyl, optionally substituted up to two times with (C4-Ca)alkyl,
thiadiazolyl, optionally substituted with up to two substituents independently
selected from CF3, (Cs-Cs)cycloalkyl, and (C-Ce)alkyl,
phenyl optionally substituted with up to two substituents independently selected

]
|

X
from CN, halo, CFs, N[(C-Cy)alkyllz, indolyl, ~
O-pyridyl optionally substituted with C(O)NH(C+-Cj)alkyl,

(C+-C,)alkyl optionally substituted with up to two substituents
VAR

—

independently selected from pyridyl, ! N\—/X, OH,
(C4-Cs)alkoxy, F, and phenyl, and
(C4-Cy)alkoxy optionally substituted with N[(C4-Ca)alkyl], where one
alkyl group is optionally substituted with phenyl, or
AR

—N X

(C4-Cy)alkoxy optionally substituted with ~ ",
pyridyl optionally substituted with phenoxy where said phenoxy is optionally

substituted with up to two substituents independently selected
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from (C+-Ca)alkyl and (C1-Ca)alkoxy, and
indazolyl optionally substituted up to two times with (C4-Cylalkyl;
R' and R' are each selected independently from H, F and Cl with the proviso that when
one of R and R is F or Cl, the other must be H;
X is selected from O, S, CHp, and NH, and
when X is NH, the H on NH is optionally replaced with pyridyl, pyrazinyl, phenyl,
or (C+-Cq)alkyl optionally substituted with up to two substituents
independently selected from OH, (C4+-Cs)alkoxy, N[(C4-Ca)alkyl],,
C(O)-pyrrolidinyl, N[(C+-Cs)alkyllz, and phenyl said phenyl being
optionally substituted with up to two substituents

independently selected from CN and (C4-Cs)alkoxy,
VA

4N X
and when X is O, S, or CHp, the ~ —/ moiety is optionally substituted
] 4 \

—i

. X
by replacing any H atom inthe = ' moiety with (C+-C4)alky};

or a pharmaceutically acceptable salt or ester thereof.
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