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WD 2005/ 000804 PCT/ US2004/ 017357 TITLE OF THE

| NVENTI ON SUBSTI TUTED | NDOLES AND A PROCESS FOR
WEREPARISNG SUBSTI TUTED | NDOLES BACKGROUND OF AE¥£US2004/017357

I NVENTI ON 5 Synt hesis of 2-substituted indoles

generally relies upon cross-coupling reactions of an

appropriately functionalized and protected indole. In

1997, Soderberg et al reported the palladi um

catal yzed reductive cyclization of 2-nitrostyrenes

" TITLE QB THE Iy VENTIPPd( OAc) 2 and 24 nol % PPh3 under 60 psi

SUBSTIEOTD R Ei.EY SNpes PROGESBFOR PREBARINGISUBSTIAUTEL INIBDLES
Chem, 1997, 62, 5838-5845; Soderberg, B. C., Rector,
S R, ONeil, S. N, Tetrahedron Lett., 1999, 40,

BACKGREINDBEHTHSIMCENEION B. C., Chisnell, A 10 C,

g4N6|9 %T§§Jf§£ 2-%& 1tu¥e%l 11}(10‘?66 g’%eéalér relgsglgor%g@ couﬂh%%?eactlons of an
approprifely fahainalived end prote@ebindds, 1§97, Spderhyrs T repggedthe galladium-
catalyze@éﬂtm%afzﬁ’ﬁ&ﬁa@ Hitosefiéree tisiigd Molv% RaiAR)EAIi20 Mol B@Eh3 under 60
ort ed bélvm anabe et_al,_ however, the ggggi g%ing derb
psi CO 35(7 161 G et B. €-SEHvRrre - 1b 078 &deBndBY e 0 PP on Soderberg, B
C., RecthAKER., OAKSEZ SN, TMaheJ&em dexr., 7999, ¥ BasRB660; $odertbrg, Br G., Chisnell, A.

e oI, S o 0 St (1S By SRR ...
SRS AP UL RPN AL RS M1 S——

was repSRI IR Statibe Qed'l' Holwe®dr, tAd add@fdMiof 60! mdi%s Bn@l’zeﬁﬁqltﬁﬁd for reasonable
(300-900 psi), tenper at ure (120 C) and cat al

St
reactionl refad (Algpz¢rse. irb} K@nd@n'a Watanghs, ¥yBs@nthar. B b3375-3380). The high
catalystf lﬂ'aﬁ@tah@ %(ﬁt% 1&&?1111%%;@1&1(131%& keutd appﬁ:aﬂo@ﬂ:hﬁlcherﬁstry The catalyst

system gl?plo}?g@y §fg1n1 @gggfe;wred thh pr@&g?ﬂ@r% ps&%r‘fn%lé S(12109’%) and catalyst
loading 45 mQ@@)r@B led t@Blﬂﬁﬂantia@ 919f1er Bofrhationq3p ROIDS). (I]fmﬁalmr&.lmml &f, Crotti, C.,

G1anellzb%| %?){ﬁ:é}t ‘gf‘ %z% j’g({)’a’lc?/gy tﬂflézlum, §%ori1eloh b(Eemm, S. J. Orgmet.

Chem. 09NS7MPEI-A3L.yr enes, possesses several advantages.
Thi 3 | f[f < ﬁy?o%gss %?Rl %taﬁﬁﬂ%ﬁ&f? QVhl&sh' Utiizes 'y ﬂaﬁﬁﬁucnécatalyzed reductive

con er at ures "and
cyclizatsmed gurhe nitiesyRets) Poseesies syprak vampess. b Procepa fep be conducted using

milder éogé‘i@ibﬁkg suc‘ﬂ‘ak R)kl/eﬂe@érhttﬂe@ SndPUOIkds6Re, 129 WeDhs bher daliel d ligand
pr oduct E IC]\I 25 The i nst ant

loading, Yﬁ‘%‘é‘h%lmahﬁ?ssl’“ﬂﬁfaé’@? etfhe Hld V& Sonpounds of Fornul a |
and Formula Il and to a process for preparing

UMM%’%SFS‘:’#@E‘?WQ@S of Formula H The process
ium catal yzed reductive cyclization
of a ciwpotatineéntiboismireeted tomops cdmpamds efdiepouln dangfFormula IT and to

a proce%: qé{gl}%%(%fl!ﬂé snﬂ\ﬁk {gé @le% Fog% 1R§I EIE%\F%%IE) le)EéE a Fillagﬁﬂfjcatalyzed

reductiv@RyqliggtiomaiENTepend pf Formula I to produce a compound of Formula I

Rz . R® R2
Pd catalyst, ligand Ny _Rgs
R® NO R3 N
| 2 CO, A n R

DETAILED DESCRIPTION OF THE INVENTION
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WO 2005/ 000804 PCT/ US2004/ 017357 The present
invention relates to novel conpounds that are
wa@shewsdL i nt er nedi at es of pharmaceuti cal conpoOUOAEN4/017357

such as KDR inhibitors or GNRH inhibitors. In a first

enbodi nent, the instant invention is directed to

conpounds illustrated by Formula l: RLR4 R2Z RS R3

NO2 5 wherein Ra is independently selected from a)

hydr ogen, and b) unsubstituted or substituted Cl- C6

al kyl Tuabrésmtax)vehymﬂdgtemo rioyel gorspiyvotl thettaegisyothetic intermediates of
pharmaj éﬁg;al C S.E;fls suc %ﬁ)ﬁtﬂ%ﬁhhm d ooy mhlﬁ?oré Stn @ First emlbodulnent the

unsu ute or substituted d-Co Ky
instant myerqmasquwmd taompeendeyliotagshipRormen Lo CRa2) nR7, or f)
hal o; R3 is a) hydrogen, unsubstituted or
substituted Cl-C6 al kyl, c)R OR7; R2 and R3 can be
taken together to forma prety, (CH2)u, said
cyclic noiety optionall) nt ai ni ng one or two
het eroat ons sel ect ed fgpMPE d’\nd S; R4 is a)
hydr ogen, b) unsubsti tut ed|or sd‘bstltut ed Cl-C6 al kyl,
c) OR7, or d) C(OZ2R7; 15 R5 is a) unsubstltut ed or
SubStittllJt ed Cl1-C6 al kyl, b) C2-C6 al kenyl - c) C2- Co6
al kyny'2 ¥ d) unsubstituted or substitut ed ar%/ &)
unsubsk? is independently slegted frera @) hydrasems ayd PAHnsubstituted or substituted C1-
Ce alky®( O NR7(CRa2) nC(O) OR7, or g) C(OR7; said alkyl,

LKA b4 S SR SSBEUR et 88 b

from R} 1slaahmogen )b) unsibdsited ertsebbtionedsCbEs pikyit edCR12)aR, d)
O(CRaZL KT e)ldébi{ yhafgmz v) N02, and vi) S(OnRe; 20

erft efected froma) unsubstituted or
subst i R%tse&ihmogea B lukapbstitetedorisybstignien G €6 elvleer ©IOR7;

SUbSti fULERALY fogethd? ASRENARNINSISY, REHBE, EiPdEHcAI moiet
H b) %nsubsﬂ%gfé%znopggubstltutegé(%l- &Q Hgﬁ] )wC molety

optionaliy soisining whedr twio hstatvstoins seleatedraph N, @nd, ﬁs u bst | tuted or
subst i g4 ;ngi hﬁﬂ&@h qg)ﬁﬁduysimutacn& sapstichal C 5k dikal, KyOR7, ar §) C(O)2R;

and h o [ t tit
east o 3 e PR 55 SR D 4 e i R Cas
alkynyUR'S ap ﬁﬁs‘ubédfh&é’d &Y subsasddi aiﬂt@dnﬁbstﬁﬁe@bﬂ@bstltuted l)etmllclyl f)

CONRY @ g)ﬁ,égoﬁkﬂ\'g?g) c’i‘BgﬂV ga?id A Hi?é%zl aﬁ(&@ﬁ a}%l%f héero&’yclﬁls optionally

substmsed wnln htéea@bqsne sgptifmntzclpeipd ﬁi@m id htjodh wBbstERted Presubsﬁnt@%d C1-Co
alkyl, i) ORI PRGR 72, LROob el Ay s(dyfw@at i on is a conpound of

RO is independently selected from a) unsubstituted or substituted C1-Cg alkyl, and b)

unsubstituted or substituted aryl;
R7 is independently selected from a) H, b) unsubstituted or substituted C1-Cg alkyl, c)

unsubstituted or substituted aryl, d) unsubstituted or substituted heterocyclyl, and e) CF3; said alkyl, aryl
and heterocyclyl is optionally substituted with at least one substituent selected from i) halo, ii) '
unsubstituted or substituted C1-Cg alkyl, iii) OR7, iv) NR72, v) NO2, and vi) S(O)mRO,

mislor2;

n is independently O, 1, 2, 3, or 4;

uis4,5,6,7or8;

or a salt thereof.

In a further embodiment of the first embodiment, the instant invention is a compound of

Formula I, as described above, or a salt thereof, wherein:
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Formula I, as described above, or a salt thereof,

wherein: -2 W 2005/ 000804 PCT/ US2004/017357 Rl is
whyasoysm R4 is a) hydrogen, or b) C(O 2R7; ardr/ab1004/017357

ot her substituents and variable are as defined above.

Speci fic exanpl es of conpounds of Formula | include: 5

Trans- 3-{2-[ 5- (4- net hanesul f onyl - pi per azi ne-1 -yl net hyl

)-2-nitro-phenyl]-vinyl }-2-nethoxy-quinoline;

Met hyl - N-[ (2E) - 3- (6-ni tro-1, 3- benzodi oxol - 5-yl) prop- 2-

enoy| Jrdliy Bydicdes;

- 2:VH I . I -2-en-1- ;
(20 - RS B e Sk S ehyde,

2- Ni t raod hH pthdrEpbypitueptslandveribbly late-ag d¢fined fbavsr onet hoxy) be
nzene;
'S

ecific e es of compounds of Formula I include: _ _
Trans—3§{-2:¥[g?(2—%53%21%&?2@{1-gi-pgriigee—tlcil;%gt/ﬂy%én—hittrg9 %Qneyli]]y\!ir)ly\{i—g};rllelh%%/(}r/—lquinoline;
Methyl -V 06 8o-I| GERenAr{oRol0R b p-2eidyl e piaasy | ) vi nyl ] pyrid

I.NE,

(2E)-3-@-rafronbipy L3l -phepylpyors2-¢151-0885 et hoxyet hoxy) - 2- ni t r ophenyl
(E)-3-2viifiyphepydatiydidenpde; 2- Met hoxy- 3- { _ _ _
2—Nitrof(1lg[)(fb%:;lrosp_-f—‘g‘ﬁ—[irg(i]UB&X&&O@&%@Q&X%B%Z%&Qphenyl 1vinyl}quinoli
2—Meth@4yi%@f(ﬁb2y5-BIE[h@@-2—21it{02h¢nb’DYieyl'&Y(iQinpﬁi peridi n-1-yl et hoxy)

R SN AR A 1 i L. g
2thgggﬂﬁg%gﬁg¥%?%§?gﬂi%@%g?%éﬁyz?ﬁ?%rophenyl)vinyl]quinm
2—Chloqor§e[;(E)-)-2—[5—(2—met oxyethoxy)-2-nitropheny!]vinyl }quinoline;
2-MethdsyM2 @Jzy[s32%5))x>?e&(o'iy)mhihysbheaylm\iiﬁ3npphfenyé;) vi nyl ]

iy S )7 2 [§%'2_'§15_J{r h [yinyl }quinoline;
2-Methgl- IR R aiior SR SER B s brenetspy hidpiuinplines
2-Chloro3-iE}-2-(ptnethyll-)-wikmytehy lpinyhighinpli®; ( 1H) - one;

E 2-1 4 B)s 2-L5-chl or o- LR J)Xinyl]-1-(phenyl sul fo
2 MethﬂyyH _’r:(@_éi(% g‘lgﬁl‘g! B‘i?ﬁ?g)?%{/ﬁpb%ﬁﬁﬁ%ﬂ%hﬁjé{ - (phen
3-[(E)-2-7) {4 Zmpthylsilfongl pipgrazin-L 1yl e &g e kgpbsmd inyf lawnpl et AR one;

[(E)-3-¥4- 0-24 inyl}-1-(phenylsulfonyl)-1H-indole;
2“E)%M%aﬁifé%gﬁ?éﬁﬁ?g?Yﬁs-%i%ﬁé?f??)di ?‘?;(Z-nitrobenzene
Methyl(2Z)-2op2-nitre4i(rifuprometoxy phenyll-3beiEcBitiodi nent, t he
1L1<(1E, Bt sued-1,3-aieae panylbisdiik@enRte)t 0 conpounds il ustrated

b Formula Il: RLRA R2ZR5 R3 - NR 25 wherein R
ora salf éle rOH
In a second embodiment, the instant invention is directed to compounds illustrated by
Formula II:
R R4
R2
R N
\
| R
wherein
Ris Hor OH;
Ra is independently selected from a) hydrogen, and b) unsubstituted or substituted C-
Ce alkyl;

R is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, and ¢) OR7;
R2 is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, c) (CR22)pR7, d)
O(CR22),OR7, €) O(CR22),R7, or f) halo;
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Ra i s independently selected froma) hydrogen, and b)
unsubstituted or substituted Cl- C6 alkyl; Rl is a)
whyasogsn b) unsubstituted or substituted Cl-E8I/E51094/017357

and c¢c) ORS; 30 R2 is a) hydrogen, b) unsubstituted or

substituted A -C6 alkyl, c) (CRa2)nR7, d)

Q(CRa2) nOR7, e) O CRa2)nR7, or f) halo; -3 WO

2005/ 000804 PCT/ US2004/ 017357 R3 is a) hydrogen, b)

unsubstituted or substituted C-C6 al kyl, or c) OR7;

R2 andrRS aplyirdyen, ity kesubitbged dsrsnbstimtefdﬂ Cgalkkylc bi © OR7;

noi et Yoo sald C t t . - .

Cont ay 57 5 Torn 57 Bty St B e s B b gt moiey
optionzﬂl?@oﬁamiﬂé oh&orayo hyteifoayan selh:)edl.fftﬁmﬁs@ iahdiSed or

Subst i lwfs%gh}grogg‘} Iuh%'bstltvgtld Q%stu‘élﬁedjélcgé Q)kﬁﬁz) OR® o) C(0)2R7;

is a) stltut or su }:
2-06 B Q@hwsulpgptut@i)or@gbs%ltedéhk%y C20§6 alkenyl- R ,¢) C2-Ce

alkynyi"ﬁf’ lﬂ? ﬁﬁs‘uﬁ&'ﬁg &rsuﬁsﬂgﬁe{d aF}Ht SUn@b¥tute®r MBMRSS hdidtb &Ly Rbr )
C(O) nw%ﬁ@lﬂalﬁ alli(&rr)&wyl o&ﬁleﬂeé'ﬂ%ylclyl glo‘gg}?ﬂﬂly substituted
with ataléaw on@@uﬂ%ﬁﬁl@rft@&&’&éd/ﬁorhsi) ﬁm& ionally substituted wth
if) unsuabﬁtltugg %u%%ﬁlétééj Ef’ tsdl?bg% iii S&gﬁ %’:2 %&fzrﬁ'ﬁ?i )alnch\ﬂ% §8:)\>91R)5
i V) NFR2 is m@epmgntlyanl@}ctvql jro@(a@mgpz@utul@ q;qgutpsgtuted C1-C6 alkyl, and b)
ted f bstituted
unsubshpuge%%??ﬂ)?ﬂg éﬁ%&ec ed froma) unsubstituted or

and_b unsubsti t ut

subst BﬂtSéleﬂea?rwntlwlepfg& ffﬂlaébgzw@éﬁf‘ﬂ\}“@@fl 8k i‘g’a‘“f‘%fﬁl £ allyl. ©)

unsubstkutdd)or bubstitasH afylllde dnAbstButEBbr shbbhﬁiﬂed@ﬂete%yabk yhd e) ©OF3; said alkyl, aryl
unsubstituted or substituted ary 2 unsubs tut d or

and he@{?@gqultlwrélenﬂléft%'?%lew Vith atsast ?5@3% uent selgeted i ) haloy i)
unsubséituttdhve b ttoted 1G] HCd alkydpiti) ORAITVWNR (o st NOptaed VISt ®neRO,

| east one s%st ituent selected fromi) halo, ii) 15

unsubs®if LPed or substituted O -C6 alkyl, iii) 00, iv)

NR72, w)sind@gendamty %i1)2,3(@)4R6, inis 1 or 2; nis

[ ndepeggsqlnglé/ Q.81 2, 3, or 4; uis4,5,6,70r8; or a

phar maceuti cél I y accept able salt thereof. 20 In a

f ur t heer arhpowficersisalliorccenpblessalt 8Eeobmbodi nent, t he

i nst ant, 4 fﬂMﬁ‘é?'éin%Hﬂn@nt%f @HQMH&‘ Embdfimén®) rthhhlﬁaﬂt'mveﬁﬁon is a compound

descri bed above, or a phar utical | e bl.e salt
of Forippfa llegstdesqpibed ahoke. RF 2 PRATRYY @3% accpplalg aﬁvﬁ?lp ijfa hgren
C( O 2RR} isydioger) unsubstituted or substituted O -C6

al kyl', i) Qrc,(;l o or substituted aryl, c) 25
unsubst i tsu or rsubé,fkgbt ut ed heter ocYcI yl

(O NRR € Zl}lﬁﬂaéféﬁ}l@i?f suptifuta C18icrds QB%SPP%‘&?& @ substjtuted aryl, c)
unsubsYitddaR k@sstiRle haSrad gy INgdl) @OMR7(CRa2), C(O)OR;

and all other substituents and variables are as defined above.

Examples of compounds of Formula II include:
2-Methoxy-3-[5-(piperazin-1-ylmethyl)-1 H-indol-2-yl]quinoline;
N-(Carbomethoxy)-5,6-methylenedioxy-1 H-indole-2-carboxamide;
2-(2-methoxyquinolin-3-yl)-6-methyl-5-{ [4-(methylsulfonyl)piperazin-1-yl]Jmethyl }-1H-indol-1-ol;
2-Methoxy-6-[5-methoxy-IH-indol-2-yl] pyridine;
2-Methoxy-3-[5-methyl-1 H-indol-2-yl] pyridine;
2-Chloro-3-[5-(methoxyethoxy)-1 H-indol-2-yljquinoline;
2-Methoxy-3-[5-(methoxyethoxy)-1H-indol-2-yl]quinoline;
2-Methoxy-3-[5-(1-piperdinylethoxy)-1H-indol-2-yl}quinoline;
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Exanpl es of conpounds of Formula Il include:
2- Met hoxy- 3-[ 5- (pi perazin-1-yl met hyl )-1Hindol - 2-yl ]
W@ 200500080 ; PCT/US2004/017357

N- ( Car bonet hoxy) - 5, 6- et hyl enedi oxy- 1 Hi ndol e- 2- car box

am de; 30 2-(2-nethoxyquinolin-3-yl)-6-nmethyl-5-{

[ 4- (et hyl sul fonyl ) pi perazi n-1-yl ] net hyl

}-1Hindol -1-o0l;

2- Met hoxy- 6- [ 5- met hoxy- 1 Hi ndol -2-yl] pyridine;
2-Chlo@-Metihxahyl-/ B-ihdol gl lqyinokitd; i ndol - 2-yl ] pyri di ne;

-Methg@-&ﬁqﬁx&hﬁ P BB RRNRLAGXY) - 1H+ 1 ndol - 2-yl ]

3-[5-[42VipthylselanyR-1 Fiperaviny e et Hokipslole Reyilagiaplins2(JH) -one;

-Benz&&é'sxﬂﬁn’n&l[@(l teRzyl —5 chloromdol—2 -yll) indole; _
- pi perdi nyl et hoxy) 1H i ndol -2-yl ] quin

Methyl&rﬁlﬁ%‘/hndola 3\?\% 9’@6@?’000804 PCT/ US2004/ 017357
oraphﬁn@duﬁ&ﬂlyacc(eﬁtaﬁle&hydheﬂebfI ndol - | 2-yl) qui nol : ne;
2 I\/Et n ol i ne;
@e%%f”éan} PSHI° FX ST unéf 0%"“‘?“5"}24.1%“3 %et hyl ]-1H i ndo
2- (2—m¢tbe>@qgahc}lq1tﬁ Yo bimmtt - 11-{]14 (jmhylsulfonyl)plperazm— -yllmethyl}-1H-indol-1-ol; and
2 Methil)x}Bng ﬁﬁ‘ gﬁéﬂqsgﬁ}?r{yl T - él ée@ﬁﬁ‘ﬁ}ﬁe’tl@l]@m _HaBL 2191 ulzlol'iﬁél )

ndol e; ['1'ndol e-3- car boxyl a or a
Oraphmﬁwﬁ%?’é‘l}{tai:‘iﬁ’aﬁa lﬁs%lbféléﬁﬁf’ bl e salt thereof. SpeC| fic

exanpl gsidfenoanRatstdbe Ptakt@ivaich ik Hirdctealioithe synthesis of the compound

of the 1{2 E&%ﬁgf?ﬁfﬁg%ﬁia%%\lﬁ mhgté%/ g%pﬁse%%iphl}(all%lfr%%talyzed reductive cyclization of an

ortho-njtrdbtyrdnadbForinulall; and
2- Met hoxy- 3-[ 5-[[ 4- (rrethysulfo 4yI) 1- pi perazi nyl ] met hy
|]1-1H i ndol - 2-yl ] - qui nol i nR' 1R%r a pharmaceutical ly
acceptabl e salt thereof? ikd e¥odi nent of the
instant invention is diré to the synthesis of the
compound of the Formula descri bed above, which
conpri ses a pall adi um Bat al yzed %2 eductive cyclization
of an ortho-nitrostyrene Bf '"Formula I: RL R4 R5 R2
#N02 RH 1 15 wherein R, R2, R3, R4 and R5 are as
def i nedhadioRe, R2, ®3pROdLRS are a0dqiimedhabooé, to prodimelazokdpodnd of
Formu{aggurther enbodi ment of the third enbodi nent of the
tant invention, the palladium catalyst utilized is
gener alnaduitier sinbedimdit of e thinkinboriownteityketingan ityention, the palladium

catalysF Qtﬁlﬁ@&jls' oBneRdiddhn W | 11 fa8adtuBhhigdiche BRMAGR s@N§lilBing a palladium

source anc(I:1 a 11gand

In another embodiment of the third embodiment, the palladium catalyst utilized is
preformed.

A specific embodiment of the instant invention is a process for preparing 2-(2-
methoxyquinolin-3-y1)-6-methyl-5-{ [4-(methylsulfonyl)piperazin-1-ylJmethyl } -1 H-indol-1-ol which
comprises

a) mixing trans-3-{2-[5-(4-methanesulfonyl-piperazine-1-ylmethyl)-2-nitro-phenyl]-

vinyl}-2-methoxy-quinoline with a palladium catalyst and a solvent to produce a
reaction mixture;

b) pressurizing the reaction mixture to about 15 psig with CO and maintaining a

temperature of about 70 °C; and

c) isolating 2-(2-methoxyquinolin-3-y1)-6-methyl-5-{ [4-(methylsulfonyl)piperazin-1-

ylJmethyl }-1H-indol-1-ol.
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20 I n anot her enbodi nent of the third enbodi nent, the
pal | adium catal yst utilized is prefornmed. A specific
wepdsmoesent of the instant invention is a procBGHUSING/ 017357
preparing 2-(2- nethoxyquinolin-3-yl)-6-nethyl-5-{
[ 4- (et hyl sul fonyl ) pi perazi n-1-yl ] et hyl
}-1Hindol -1 -0l which conprises 25 a) m xing
trans- 3-{
2-[5-(4- et hanesul fonyl - pi perazine-1-ylmethyl)-2-nitro
- phe nyﬂh]other/spﬁgxﬁgx erBbaoriahés ef the iristaol inyration isla psocpssl fradenapng 2-
t
methoxg 3l [§II%1S Inef Qm%réﬁ%éﬁ}@%g%@]xﬂ&ﬁﬁy 1§8-ifliol-D! 2ﬁg%in‘8ﬁnénv?ﬁt:1‘ﬂ£&npnses

ron mxture t out 15 psi
W t h @D anduivag feas-fi frip- {#-m%tbzrﬁ@@#faﬂxlrpépe&?lmébldd{net’mbé’nm‘
and 30 c) iphed t-\hr‘i‘}g}~2—methoxy qumolme with a palladium catalyst, a aromatic

2-(2-nmet ho qU|noI|n
[ 4- (et hyl éﬁé}f‘fl%m )%Péé%&% podyice aﬁ!ﬁfﬁ%‘t ‘%W“re
}- 1H- ipydol -gresoilrizingShd An2i00 i (06 8O dboRON fsAGIEMCO 1S BiZintaining a

Anot her spe[m felra enbadi Mens-.Qf 4 the instant invention
is a process prepari ng CZ

met hO)q) 3- [ls)lz[t{ng-Z(Hmlnqug"aul]Sf[%@e}hyg_ulhnﬂé—ﬂmewgry}}gpﬁyﬂ-]lH-mdol -2-

-1 H-i ndol{ 2niddindiyé.nol i ne whi ch conprises a) mxing

trans- 3-

2-[5- (ﬂleﬁﬁmﬂc&'ﬁé%‘ﬂﬂtb%?f??enﬁpﬁ@fla%mﬁ%hafeﬁ?yﬁ?w ﬁenfrsﬂftlilpbaxes, and
chiral pian@@@@ Ndstribeid My IELT=. 2118 Ednld .- Wikn) Sﬂei’eﬁﬁ’ze&%zsft@ ofi Cpbloh @dinpoands, John

Wiley %%BBGU %%W g o?lé jé%ma {d egnl @uﬁga}mgé’]de 06?%% ?acg’nzqater:]sg ratc%réu% mixtures, and as

individna dizbte@omens xithr a3l gossiblb (rotekFngsigured thtre@Onghuding optical isomers, being
1nc1udeH%jl {ﬁg ?l‘ers]én@ glvghtloL em%ﬁﬂltoﬁ ifte &Imp%gﬁ%ﬂtdlsagseq heéﬂfjm%) exist as tautomers

and both 1mrmmforms p&-ipipared e bhgnsompastayby She. sspnse e TR ioRs P1RR though
only oﬂg]taul&h%rﬁ%@hc'tl%? isdepicRH n0| ine. 10 ;l'he con”p:)unds of . t he
resen I nventi on may have asy. r¢c centers
hxes,  WHeR a0y HPHAHe I UREEIeTHE St s Br b SePE P maEe fhad Dad e in any
constlt@lﬁﬁl 1t$dé'ﬂm1th| dARachSiceliredENR ﬁiic&pefnyierﬁ fat Sarylaoier Gonvpened B\lso,
comblnch&Ps (S)é Elﬂ)lsu%egl%, %g ﬁ%efb svayxeY e(r:nélrsnﬂc € on )3(/ tliﬁ srughg §on‘}b rlgjl%ol}s]r%&)lt in stable
compourdldi vi dual di aster eoma’r s, with all possible isoners

and dffl W cﬁe?\vrf]lg&)r 1£fin éy@&lny @oﬂ&u&@%&eﬁ@ kndicﬁ%mt $he 19&&2@691 bond may

i nclu In t rese I nvention. I n addition,

be attaghgfhfroums 9§ the suEhobls TercamAn AR exdelaroasems aﬁ{USWéﬁ’ée cgipon atom or

heteroa?dH AP khetpdiht BMRGEEdNL rﬁ@he&fn@ sysﬁgneia 6K cyclic REs intended that the bond
ey RSB RS it oSS0 e e BUSLs riyn Lroo”

vari abit& mﬂerstu@mattsummtue@e agd suBktjtutinn patteny orothe oorspawndseof the
instant érglgﬁtloglgcen IE)? se%ﬁeé:{eeg Ib ?{eno 60951 %%rg g]%iﬁq{ the 5&? S\tlhglé&ﬁp%ﬂnd% Rhat are
chemicaliy siablemulghat pdrsles, readgly mth@tzp@)hygtedﬁncpgb winie Heartggsgvell as those
methodé @kt ﬁcsfov@ rfFong%Ecmysd%hbee Bt thdterSUC N £ QBB LsQRSIF substituted

resu
with more than one group, it is understood that these multiple groups may be on the same carbon or on

different carbons, so long as a stable structure results. The phrase “optionally substituted with one or
more substituents” should be taken to be equivalent to the phrase “optionally substituted with at least one
substituent” and in such cases the preferred embodiment will have from zero to three substituents.

As used herein, "alkyl" is intended to include both branched and straight-chain aliphatic

hydrocarbon groups having the specified number of carbon atoms. For example, C1-C10, as in “C1-C10

alkyl” is defined to include groups having 1,2, 3,4, 5, 6,7, 8,9 or 10 carbons in a linear or branched

-6-
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substituents indicate that the indicated bond nmay be
wa@eaosaobmsos t o any of the substitutable ring carbOnUS100#617357

or heteroatons, including the carbon atom or

heteroatomthat is the point of attachnent. If the

ring systemis polycyclic it is intended that the bond

may be attached to any of the suitable carbon atoms or

het eroatons of any ring. 25 It is understood that
arrangesienys ot exenpl, ““heC Kuablot’i stpmlﬁcﬂhlyp@ﬂltdear methplnethylepropyl, isopropyl, butyl,

of .th ta vention can be sel ected by
t-butyl, B?fgﬁog Xéﬂ? BraMy %é’l%’i"rlfl ]t ?1:3& "art” to provide conpounds
t hat dCgclodkd'hisoméd Iy:r@m 3bntencbﬁ ¢b intlade memrardypaticeaelicibydrocarbon
groups, %ﬁ&ﬁlgﬁlﬁ née%ﬁieg ¥1u11h§e(f %P&ﬂﬁkﬁ&b&f%o Wﬂwh 'ﬂlagl lalem§§ fot b@%n&&li lor SRucturally

fromreadily avail abl e
constraigedhr Examplayaf sich aeréoallMS incladgplat pregpohkimited tpg CsYé‘lOPfOPyl Gyclobutyl,

cyclopetP T é1bhx§dadaahtl, BRI CE N PcIOMRBtyl kkiRydrd-haphhalene,
methyletﬁg 5h% o&dttllféq ket Rg g&g'ﬁ%&ﬂ Q}la?np%rs %Eons n@i%aglogﬁ(yf"%y include, but

bon or on efent “car
memﬁﬁﬁﬂbi&.structure results. The phrase ' optlonally
substituted with one or nore substituents shoul d be
taken to be equival ent to/the hrase | ptlonally
substituted with eas[/dn ; g [;;Bent and in
such cases the pre redie nt have from

zero to three substituents. As used herein, "alkyl" is
i ntended to inclu oth branched strai ght-chain
al i phatic hydroc gro avi he specified
nunber of carbon o anpl < C1-C10, as in

"Cl-d'0 35 alkyl" s deflned to include groups having
1, 2, 3, 4, 5 6, 7, 8 9 or 10 carbons in a linear or
br anchgghseé héf@n,&ﬂ@éﬁﬂ 005§ " RiprebddS200My0 6853 indicated number of
b arrangegtecﬂr&q.f For exa Ie "Cl-Cl0 al kyl" specifically
carbon ptoms afyaehed thiquelt an Quyge bridee-o vt i sopropyl, butyl |
. t-butylfpo p\anltey bf cakt@n)ptomsheﬂteylﬁgd Ot tyriny, “ationyll refeie toyd non-aromatic
hydrocﬁ’ggrf ﬁglcglnstral %1’2198%53& c c?é cgﬁtglgur%c ar i]tol 1 caftoff BIRH abPat least one

hON-2ar OMat I ¢ C c groups,
carbon frasirtrg dohile b@;@e Prafesebin pasarbopfio essbaiciuble émd I 2 yp to 4 non-
aromatie rcanﬂSBh’-cz&an dRbhostzachyde pedsért CThlIsa‘I‘(lTyC6 Bkegyiisheans medkenyl radical
. Exa es of such cycl qal kyl s de, but are nq
having P 1t c0ion SR oG oy BF G P15 bbbty nd eyclohexcnyl
As desé‘r}b@ﬂ abwa ylith ragesedipll,, th@gtﬁxight; oiathedoy cyolib gpmysh of the alkenyl group
may cop awecﬁ)uﬁlg rbolécg &Q(Et Qa{)ee srlll%set%étng a su&?&%%?%gé%Oupqund&md
cycl o aTth/tbﬂn ‘falgynyIi c:df@rel a lhmltocalé)p@rad@tal siraight, branehsd on gyclic,

contanﬁ% ton ato}fs ahé trféas@l%rlé%%on IFdafden %ﬂ;l@b(ﬁﬁ @plﬁb{ B carbon-

I cate n ato

carbon i SHF}Y S BRI ge CPIS TR AR B T Bidom 2106

carbon'aﬁmfsp %‘Ilk}fn?rﬁéileupts RR1dde F:l'l‘ig nyd/ ﬂf@g&i&l anll B6t9hiy3. IA@ dascnbed above with respect
n- ar oyra droca strai br.an

o alky e gt o PR DY) SR B ORI AoRl and may
be substi@A&d if @ Bebstimed lalklynﬁl @rabphidiadicstedibl e bond. Preferably

Zn ﬁ 0 ﬁ a[}g 2 2?929 r{g%a'r glrs Br%ﬁndgg ’rc br(r)lga% c?loﬁ %'t?l;lg %%H%%/cl@cn& bgcgrcﬁc carbon ring
of up tp7 etventin eithuisg, wheRinGe labktcan ylhg ISmCaEX@IM@WISUCh aryl elements
mcludeg&gtx%allla[phtlﬂ?lvigﬂ%}fdfo(ﬁ%lghﬁ Qn@an(}laan%nﬁt fﬁﬁ&yl "Ni}hl@ﬁw | tetralinyl, tetralonyl,

rop
ﬂuoren@ptl; @ﬁa@g@lﬁy} anthryl, acenaphthyrl) tetraheronaphthyl and the {]ke In cases where the aryl
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As described above with respect to al kyl, the

strai ght, branched or cyclic portion of the al kenyl
w@e@apoospmy cont ai n doubl e bonds and nmay be subGT/US200€0l7357

if a substituted al kenyl group is indicated. The term

"al kynyl" refers to a hydrocarbon radical straight,

branched or cyclic, 20 containing from2 to 10 carbon

atons and at | east one carbon to carbon triple bond.

Up to 3 carbon- carbon triple bonds may be present.
substituditisbicydhi2 afborglrioy iyoh-anmaatis, ity vaddestond thatatiachaientiavip gy aromatic
from2 to 6 carbon atons. Al kynyl groups include
et hynyl, propynyl and butynyl. As described above with
res peé&he tare halekopty). 26 Beed deieisi, FFRTCSCTY BteHRRORICYJigox picyclic ring of up

to 7 atoHlQ EI{ da2R r19% vxthl&%nf’ﬂt K% Yohe SALH ﬁroﬁ’fﬁ.‘ﬁc Qlﬂfﬁoﬂtaﬁlstffdnpi ® daereRtoms
su stltuted qﬁgstltuteg 9/ defi
selectecbﬁr% gxel %oqpﬁeps&sépé gt O al)g% EEQURS Wit 1P3]P cP%e of this definition

include |bﬁi zﬁ‘@ ﬂ&dmhtéd R aidnc’hﬁyd Giriabblgl, candinyl; hiiaoalinli gyekdly, indolyl,

benzotqag%g][, P?liui;]re/ Pzg@o 711, géncz)o ranyrpﬁ@ﬁcﬁm% %gﬁwﬁﬁ/f b&z@l&l

isoxazoBll eindaigl Spyrazivgyl, lpgledqzimehyj{r}dlmmynmydmyl pyrrolyl, tetrahygéoqumohne As with

¥he sals l nc IN-oxide derivative o
the defint %%Ioh %PP(%&Q{}@{%%{M It {e?%gﬁ}"a ghg;:é?&%ﬁ J.g rﬂe Efgﬁﬂié N-oxide d ti f

any nltlpmtamigg hetegoprtir caseﬁcy@ﬁ%m roaryléppwm 1§ H]ﬁ%(ﬂllc ﬁwl one ring is

non-arcaRflc b&ntdidGio hbBroaRES St Whededstédiahahidchméni\Mia the aromatic ring or via
2005/ 000804 PCT/ US2004/ 017357 substituent is bicyclic

the hetegpatory fentaning ring TosB XY mt i ¢, it is understood that
attac hmge;{ptprelcﬁte\i 157} ttokeofakdirinthieart, fhiakog .or Thadogegtanused herein is intended

a as use erein, represents a stable
tomd”ﬁ%ﬁlggr flé{oéb fro |cyg?d|?)c ring of up to 7 atons in each

ring, ’Emerm hetmcy{:le asheteyprycli¢ Wdletegocmlblmﬁ ysed bgaein, represents a stable
5- to 7-5RRbALM hohdc ggﬁc]ortsﬁblé sh@l 18R HRIR brySIR! l@:@ér&;@’cﬁd 1P Wih is either

group consi gl 0O, N and S. Heteroar

saturateg QrpFRCEHE. gebpich Fonpifs @f eREPInAISHARC 5 ‘%’“ﬁé&%ﬁfﬂtﬁi’%"m selected
from th8 @foub Icailhsisﬁﬂ bON, B\Ghd 8 34 hncllﬁgfgbtﬁ? Bicydgl,c P31 0) Whmly hny of the above-
definedtlgregry i L B G R AR o R 7 et
heteroafih &Odatlﬂ)yllatom shigiutemdtsiimthe | creaucmzd laystable siraa@waz ¢Hgterocycle” or

“ . ' hyd
hetero|8¥/cqﬁ }ilgtef& %Fudgsyth? l:f&?% %ng{f}?dgﬁcy %erteorgé{'?l:’s] 2?18 I%I’%iel as d1hydr0 arl}]d tetrathydro

analogg dnd Ntefiiles thqrcnf Eﬁrtlt@ee@mby ef éxet%qcmwl” Irf@tdéf%ﬁrwmt lirgited to the
follow1ﬁ%slﬁnib'ag)§51§lf RO ofufan 'tyf‘ bes6@rdz 81, Meﬁ’z)fﬂﬂﬁzcﬂiﬁrbe\dﬂipblﬁéﬁylpﬁenzopyrazolyl

ni t fogen- cont ai ni pg het roa
benzotielyheRieHEAZN BIBO P e P GBIy b PPl RN B qeyran
benzox@ laEﬁHBJolyﬂ) c%oﬁ@ﬁlhﬁicﬁﬁnﬁpcﬁtﬂﬁj?lp«ﬂhﬂpﬁpnylldlln}slrobenzodloxmyl
o RS S PR g BER ufi00, o
dlhydnﬂqapxoﬂnomamﬂ dihyétobseotbiopwhinil Isulfqne,tdnle'dmbpnzofhmh@’fyl or
d1hydrol1%:ﬁzogcgzeo (ﬁ d&'&?ﬁ %&%ﬁ%@éﬁﬁ détgs/di-’c%%%&l Myd'raiﬁ,kddgcﬁyl dihydroindolyl,

term

dlhydrMQOQa@bggdllgzdmisopsz}yb Cci;bycﬁrgoxec}la@@tl,élﬁ@@m%olyl Sihydropypazinyl,
d1hydr(l;@'fa%bf§ll dﬁ@@lroﬁmﬁ d’ﬂlyﬂ?@?ﬁﬁldl , it drbp @ﬂlﬁﬂdroqumohnyl

clic or sta er ed
ity i o Ao OB D Oy b szl
dihydréH2EeRiink1 ail@dnyladldxdmlyn hloﬁﬂB&trSHyﬁroﬂflen}/a rdhlxldo&hmmpla}hldyl furyl,

furany]fc Bﬂ@?@?ﬁﬁ d&zcﬂNyl gl%hz?zro 1§y %azlotﬁlga%glgl H&ﬁ% Eﬁnag C{P&éQolyl
mdolaZJnsdupdolmdeolyl sobengbfutangl, ab@wnandbfspmé@llyh gsomdelayb igoguinolinone,

1soqun¥o§1ﬂ%§cﬁfg§z{)}g, 12(9{11‘3%1121(?92tﬁ%ge[r%gllﬁ})l,quxaz-gm, H&hAEREMSEIYefizoyl, morpholinyl,

ring.
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creation of a stable structure. "Heterocycle" or
wO basmeemsed cl yl " therefore includes the above neeit/Uswedo17357

heteroaryls, as well as dihydro and tetrathydro

anal ogs and N-oxi des thereof. Further exanples of

"heterocyclyl" include, but are not limted to the

fol |l owi ng: benzodi oxol yl, benzof uranyl,

benzof urazanyl , ben2|n1dazolyl benzopyranyl
naphthpyedinglpyxadizodlyl, pxazblghpotelink @kgtanyl @exdptbmdmcazf@lhwl oxoazepinyl,

oxadla%QP o (ﬁl og%ﬂmmﬁ?ﬂ; dﬂl ShLRaYL, o%ﬂﬁﬂfolﬁ' &Qﬂ? %)(J)mndazohdmyl

behzoxazol'yl , carbazolyl
oxop1pq§mrbzb|qx1querd1@hl; mmhdlryi @ﬁ@ﬂyrlﬂg,cimyldqxggwlﬂownazolyl piperidyl,

p1pend1gylh§!195r9£§ﬁ Z8GH9K :pﬁivihn %&MQ[ @?@c[hé@lfyu bﬁﬁlﬂﬁonyl pyridopyridinyl,
robenzofur ¥H n20|pé 320 X
pyrro y rrolidinyl, quidazblinyl, quinolinyl, quinolyl,

yndazawhwe% SIS SRS dh
quinoliginkly giaEIRA tqhinommﬂngétrakdfdivjbdrzohmn]anylhﬂemd;ydmnydlﬁlﬂbtﬁmldmyl

tetrahycgotiwaé?lggagrg ggggrlly b tra %Jmlsqqgfngﬂrﬁﬁ E%@g@%%?ﬂﬁ tetrahydroquinolinyl,
tetrazolgll, Wdzodnmndbdztbiaﬁiazolm t}hylmlm thipaphryl, thienofuryl, thienyl, triazolyl, azetidinyl,
1,4- le% E g&&hﬁﬂ%ﬁ%@g}}lﬁnd o kY A Rl RAL bPE H’eté’rbeycl 1 substituent can occur via a

rooxa di hydr ooxazol yl, di hydropyrazinyl,
cmbon@@mdrwy@ﬂesngwe|yl di hydropyri di nyl

g' Ey drigay Ellnl%idﬁhéﬁ( bf thg ﬁd@Mﬂﬂ' 13255 TILY) |h§!ﬂe1;ocyclyl is selected from oxoazepinyl,
. r ul Nol.l N

benzunHi:aﬁ%@r«gg)fﬁngd ihg%(éfuiyll dlcaﬁF gdﬁ cLotegl?g}l%?thlea}llhox tan¥l Engerlcﬁmyl
pyrazolgli, pyrittiofl rteteabedrpiurany idoirdocpy einiy/ld inmtazolydlingorphejiny p1per1dy1

piperaz &y?é?%@ﬂﬁjygﬁgc;ngﬁ ({38&? ﬁcﬁlwf dd'x?f)}mo Bohy1, ;ﬂlmohn%l tetrahy{drofuryl and N-

oxides fhaied Zo RifurHer erbridéracnd pﬁ tHe :ﬁryqant 1]1\@;1@@2 a@thqogyquﬂl L selected from pyridinyl,

qumohh)m cﬂﬁﬁ)‘ﬁﬂyﬁe' &HiRydiyl, EHRERL N mbodiBROhASLEN YL is ﬂ?ﬁ@iﬁlylnddmohnyl or
indol yl, i1sobenzofuranyl, isochronmanyl,” i'soi ndol ylI,

CW“th§6|ndoI|nyl i soqui nol i none, 35 |squ|nonI
I sot hi az@ky hereth'QEaﬂliyﬂZl@ {niteshidétyto meiats @ix axbinbiatyl as defined above, attached

oo SEEFSEN M YRR CYUREDAL BB At ok v

limited o, delnzyy, ahptthylroethyd@hd phenplravppl | nyl , oxet anyl ,
oxi dot Ei R E&E&g{ "h@%ldc?/c‘?\ﬁglﬁﬁe R 1Ht¥11ded t@ffl@igf aal'?e@ré/dychc moiety, as

deﬁnedglgxegg‘} P}E}/dr O throughp 1 m‘%ﬁ]‘zgﬂ F:%: Hyﬂs defined above. Examples of

heterocQNGRIRE rn?eﬁd%}@ut al%)ﬁ@plhrﬂi@erdlqb :}thdylﬁlfmphl [rﬁllﬂllzioﬁﬂdﬁh’yll,, pyrrghc?mylmethyl
|ny , _0X0 al y riazoly plperl y
momh%ﬁnﬂg%tyh ARDP myBT‘eﬁ}é’fldg'r“{??‘l’MPW?’ lg?r azi nyl
pyr az oAg/hsed pgrpnndiaz tenlyl$ “subsyititeti (ﬁbﬁyd) alkydy ey GBWIFWWII Ce alkoxy”
are 1nte|8y$c¥ t8| gf?ucfe lee Brr 2 har gyallght-glya.m zgf( l%rdu%/) Y {he %e@if{&i Inuxinber of carbon atoms,

uln a
wherein thergaibyh atoms oiap bd: subsﬂnyﬂed W@fb LB rsuhgw@entq Eﬂlqﬁt‘}ﬁétoiﬂﬁw group which
includds &duf ﬁhﬁéﬂﬁ@i@&ﬂé O@Rﬂ gh &y lalkyl, CF3, NHp, N(C1-Cg alkyl)2, NO2, oxo, CN, N3, -

on 4} FARHDSEYE PRRABL LS M S LA s o

Cg alkyI(Oahy@oafyyatiany. (CotOptatkyhEaP)DdELH HpN-iGRH)- -Q(e1 Caabiy)CE3, (Co-Co

alkyD G a%%gﬁi{yl c?cgbg né‘ﬁj@@ 1%13%6& gﬁfﬁkﬁf o(b§-Cf6yi11kyl)C(0)l-2(CO Cé alkyl)-,

(Co—Ceaadleﬂ)Qﬁ@yNH- aty], axafiiybrbateydicycli dxiatoprnl Yalklphatgraryl, Arlg-araieyl, balo-
f h t
heterocg&lgﬁ}alq%eéergcyn%%tl (l)c ziano g e{}/]%o(}r/ g\z}l& 1, %g ﬁ]ét%%g tle ﬁlﬂ%}l}ano-

heteroqyplylatkiyhrent of t he |nstant i nvention, heterocyclyl IS
sel ected from oxoazepi nyl, benzinidazolyl, ~di oxanyl ,
di oxol anyl, di oxanyl, dioxi dotetrahydrothienyl,
oxet anyl, piperidinyl, pyrazolyl, pyridinyl,
tetrahydrof uranyl, tetrahydr8pyranyl, inidazolyl,
nmor phol i nyl , piperidyl, piperazinyl, pyridyl,
pyrrolidinyl, oxopiperidinyl, oxopyrrolidinyl,
qui nol i nyl, tetrahydrofuryl, and N 15 oxi des thereof.
In a further enbodi nent of the instant invention,
heterocyclyl is selected from pyridinyl,
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qui nol i nyl, quinolinone, or indolyl. In a further

enbodi nent, heterocyclyl is pyridinyl, quinolinyl or
wa@eiosobismone. As used herein, "aral kyl" is inteees2009017357

mean an aryl noiety, as defined above, attached

t hrough a C1-C10 al kyl linker, where alkyl is defined

above. Exanples of aral kyls include, but are not 20

limted to, benzyl, naphthyl methyl and phenyl propyl .

As used herein, "heterocyclylalkyl™ is intended to

mean aﬁmecbhemmy,ahe temmiseltsytuted§3 i dyplealkpld) ¢ @ubstltuted aryl”,

“ alta I, hr Cl-C1 [ IS
s B o el ey iRl AR Rl

heterocydy:lhhkyilé ,arebmlbnchadeo imotud4 thm:yodad gtoop cyainidy Ifrmglt]hyli% substituents in

addltloﬁ H;' tg%%t%lf ?&;{lﬁ}nf:nt RY fhe Q&J,s B Prefer C{)ly tlre substltuents are selected

from the Epap WeIch EGdeD s %{zfgglateﬁg% gelﬂ o0 1kl ieb Rtz
NO2, oks U N3t 0 dOE1C4 Blkgl, KSBI-CloaIydoéﬂkylb@I CBlaﬂ@myl,@Q—% alkynyl, (Co-Cg

o SPUER o S BHIMBIERE 3 136 Hipch ey oy covy. orcrco

alkyl)CEgLr(Eoﬁﬁaﬂlq&b@(O) -vier(s ahkyﬂ)l@@(@br(ﬁbf%atkah@(%% bléyl) (CO Co
alkyl)O?@)gsw;(dS %gﬁ(yw &(‘2? Ezgtaﬂwﬁ OTYE L M?ﬁ&éu&? E)@ceﬁo%@l fllEt@f&)tJEﬂalkyl

whi i but 1s noft Iimt
halo- arﬂlhm&akb'kyddp h@eRcydig-RaloXgerbedylatkidy¢yprno- amdbzyanewlkym}'ano-

heterocggﬁand oﬁegélyc@anﬁjlkyl ), @3-Cl10 CyC| oal kyl, C2-C6

C6 al k S( O 0-
C6 al k@’q ysext Igrein wareﬁ Q{(tﬁ?tpl)ed WIt{I ) Ol(éq %@ft’t@]@lmqﬁended to mean
that ther$&Dbtihidd-Hroup beﬁg@éfeﬁ@céﬂ' Hay frdief Jo 6 ckBtifubnts. &ré@ﬂal)l@(t@ substituted group

being r%fw%ﬁi@q; grepé) §3 é%l%ﬁue%s érr ?gg?/ Io)n% ?f @8}“ attXclzmeht to the rest of the

. compoaldKy | )OC(O) NH, aryl, aral kyl, het erocycl e,

het er OJ%BQC %Lgcwﬁ?ﬁ&t olf] Hk% 119sta§{ 1¥1lze tlgl?llés SN o 1@5%}e9ted from

het er oc cycly

msubsiipizAor SPRINGH C 1o TRgr Sege P%S“)éﬁ&utei By unsubstituted or
substmn rﬁﬁﬁflp luﬂéu@LtthtL:d or s%béﬁ@xt o‘ﬂ Mu@%té&% QR LRd %51?1011n0ne

unsubsggl,l (S)EFWWM%E arg]a%s?r (%@ I@RQK?BS& d)t} L3 fug%%r eanbodlment RS of
Formulp fleis ydlécled fembedsibstitueed diettstined€l1eCq alk)dublsubsuulrteéwr substituted phenyl,
tituted {
unsfa s RERGIRA USE ae? B Spge Hufbbh oo o
substitytesd @rirnlinane, oUEEDNRY (CRIAMEIDIORT- t 0 t he point of
attac % & ﬁogﬁulﬁ e3¢ th?fnst‘éﬂg \% @QHQQ e (POEI@JH%E)I@I@ Leﬂt’s of Formula I

the su uents are selecte e grog}g
compojmle Ithaltj@lsy bmrmw%usmtmqrgzmq aad orgenic heifpthaidhpyey %lleRSythan about 4. For

exampl@’:tﬁe saNsiZnc1dde @#os&&rﬁ’k&(ﬁbﬁl&or%ah@%mdQ &f2h a%dréﬁlorrc Qijdrobromic,

oal
ulfurl@gﬂ@n%ﬂpkmprlc) (n@@ &xagg?rwg}}oyphgte@%clggrate(t@f’;ﬁ@grc}gorate
hexaﬂlﬁtbﬂéyﬂtl)f%@): Qeﬂa%@ﬁteﬁiﬂdylhe) ltk,e 4s GB11GS saltskpydphed BoMrdrganic acids such as

acetic, ?6&0 %.'1) WIIC) %»%Bf C?CBJ(‘I éPCFISC1 L)“&fﬁlc&c lasllééllb?c)%z&amc maleic,

hydroxG@elCoiptehiyde}iC(eO)dmiz2 (He@:o6 saglicklyd }ulfan(l(ﬂ-@@tcaykrymzplc fumaric,
toluenﬁ% %J\Ihlfethrn?e]rsx ?(n;/? reﬁltu?/ch%ﬂ%aﬁk i }{slethfomc tri uoroacetlc and the like.

o-ary O-ara

ero
hal o- hﬁ@mmp@caﬁafacsem@dee%ab%@fdh%omn@wds Oéglawavealflgw include the
converGi¥R QoffcRlcksitts onP{@dbﬁfpoﬁlﬁl"s 8f @ENMeB U formed morgamc or organic acids.
cyano- het erocycl ‘y g@s use ‘{ﬁ t he, daseh
For exatiale, SPP QR wnftﬂmafal s dnglde fypee ‘gﬁ’ﬁ?{% DR R SARAIdS Such a5
hydrochlatie,hg@@biomid Ralfuric, sulfamic, phosphoric, nitric and the like, as well as salts prepared

from organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric,
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that the substituted group being referenced has from1
to 6 substituents. Preferably, the substituted group
whedosgoasef er enced contains from1l to 3 substi tRPEnUS2004/617357
addition to the point of attachnment to the rest of the
15 - conpound. In an enbodi nent of the instant
invention, R5 of Fornmula Il is selected from
unsubstituted or substituted Cl1-C6 al kyl,
unsubstituted or substituted phenyl, unsubstituted or
ascorbic plxasic,tourleie] hpyokghaisit, phenyba@st gluatnind borzotsusalieslic ubfenilic, 2-
{
acetoxyablérslﬂ)gé A kﬂ?%alrjltb tgf] o?etggltlfﬁ) réctf Ihlt% g €r%[§ul§:§ﬁ %%%ﬁéod?s‘illlfgﬁib,r&hﬁéq B@ionic,
trifluor@c @Ry (helike) NnC(O) OR7. I n a further enbodi ment, R5 of

20 Foryiy %)ﬁ‘ar!nhce’uﬁca?l? |a€&:F»ﬁEie 411013 thD SHHRSduntidib Rl @fvention can be
substitu stituted or substituted

uns ugt S £
synthesgpd g the compeide Pt HtrtSélaveaﬁwnsVi}B SoPtHESY o &‘f‘&f}? frorety by
conventllkﬁﬁwhéltrﬂcﬁltﬁlﬁﬂod@[ Gebdaityi, thekad ofjthe badi¢ eyvhpoundssuystpatadtegtier by ion

o SRR 5, 28012 iy S TR s o
the desiraichliHflemdgrivepitionalrgamilaci inf sigblngplsent or wwpmﬂmd%natlons of
solvent{ kSqltnil / 1RQaitr rﬁFedaciﬁ?é %%ﬁbﬁ}ﬂg 9R %A B rQEGRR 'vsﬁth@lﬁa' éﬁﬁropnate

ve a pKa less t about 4. For 25 exanple
morgarmMO%mpbasencl ude those derived frominorganic aci ds
such ’c)@abk&ochl‘n@ﬁsh Ww@lch Gnay BY G4 ¥ BB HEscrititnl df fieGherdist§ adiin the
]lghos h?l‘l G, tric, hexafluorophosphate, perchlorate,
Examplegtnatfpllops ate, hexafl uroroantinonate
Ac20 (ﬂettrcaiahxdlrlb@s AcQH (Andictahid); IATRY (2, as‘&mb}s;so@gyrg@m@ Ar (Aryl); BINAP

@28 dﬁ%e%l? ogéh?xﬁngqug%%a&tﬁs@ %?1 (é&h%glt) aéoc%%‘éb‘emautoxycaﬂl)onyl) BSA

crnlcC earil c
(Boving &arma Allgymic); CANC(Cetic domisini, Nl]@@tﬁb CBz (Garbehegzyloxy); CI (Chemical
Iomzatfa}qd i %1‘? but?f]ﬁea‘ll:eﬁ@@&la%) @U(ﬁ%zaﬁl@ﬁ.ﬂﬁ £.0Jundec-7-ene); DCC
fanil acet oxXy-nenzol c, unmarl C,

(13 DigigpraralstbpbHRice): REEKbADIIrerie): DAL AT MBI DEA (VA
Dusopl‘éﬁﬁéthﬁamin§ﬁ‘ 2 DM AP4D indethyfalnit@b padied)] loMar@lmlstaylhcteh@mdeﬂmME (1,2-

T e

(Dlphetﬁaﬂ)HoSphbfyl ttide)CDWP (QDnhisthIEito]D HRC (Ini3dpiticthylaagndporpyb ¢-ethyl-
carboduml L %2&0&110&%&:?% fﬁtlgﬁéngﬁ% nin tg{raa%ét?cg?%ﬁ BIGINER R drAR8 Light

erive

Scatteripgllssc0p)s BS SCHPHPIR TS PLECTHyE SHRGHPD: LG (DG cined: BaN
(Tneth?lHMn%j“E?@AP *a&ftét&)r EOH (Hotan8nF AR @rabt alf&m bHibay@hdnt)AEIEPES (4-(2-

salts prepar from or gani cids. s
By S IS A GEB TS lon gy S5 I A QROHPP D Phetgpora i e (Aceti
acid); H@BT @I—H?droﬁybteﬁiofnazole 10O Eﬁiﬁﬂ?l@@%ﬂoxy 1,2,2-benzotriazin-4(3H)-one);

HPLC ngé &8 ?I/écg legl, %Q??%ag"%r@%ghyé I{Rﬁl’@iﬂ?ﬁh ﬂ%ﬁﬁ&n Mass Spectroscopy);
KOtBug@bthgsiim Ert—b&td)d@h ILAKE (Ll@LuH&dMWWMI LCMS$ ﬂﬁﬂlrlii ghromatography

Mass S%QJ#?&%%U M‘ﬁfﬂ& m-@ﬁfo@%%?#ﬂeﬁﬁﬁu £id)EVB A€k ‘gf)SME(f)ﬂ r(‘M@thanol) Ms

I'sethio g Lﬁ‘tﬁ%“s(n §1); n-BusP

et c,.an
Mehagpsalipms NS Ot SPestzesspOAEMEC S en s e
(Trl-n—&m/lﬁhds dﬁé')t 1;1993 M@’S‘h lSQﬁumt@ls&MﬁEﬂh?ﬁilﬂﬁﬁucEd)Qﬂ[BS l’NEBromosuccmlrmde),
conmpounds O 1S |1 nve 1 QN conta or

NMM (it Tieap g NI AV A VBEane Brseree Finee e
Pd(PP1G(Balabiuyn, teﬂrdi@(lsmhttrsllphbsphime)) ,t}%;lg(dba)y,dﬁp@(gﬂpggzybd@eacetone)d1pallad1um

ar e th XC phy or by
©)); P’F gi‘g h @éaﬁ(’é‘éﬁ%ﬁ%@nﬂ 7 ?{lda?m CIE(?% %S%géngnou nts or
dlcycloAlethcadmd_emtib)s _é’Sd?MAlPKEol_d@mnegﬁmstgy]anﬁr@pmqq@),! W {Polystyrene N-
methyl%{g)w%i{) it ’:%yn(g %g?(ﬁyﬂdiﬂef‘ piriap l(]?en%&h‘i){ﬁﬁul -yRxyi BN r8litinophosphonium) (or
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solvents. Simlarly, the salts of the acidic conpounds
are fornmed by reactions with the appropriate 10

W0 p@sQensdL or organi c base. Abbreviations, whiROI/IS300H€&17357
used in the description of the chemistry and in the
Exanpl es that follow include: Ac20 (Acetic
anhydride); AcOH (Acetic acid); AIBN
(2 2 Azobl SI sobutyronltrl le); Ar (Aryl); BINAP

-Bi s sphi no 1 1 bi napht hyl| )) Bn
PyBO @@q;fg@,qo;@p X{Pg,pé Revepg g}ypsnatoggﬂxy sl (Room
Tempefaaﬂ&‘)‘ B@X@EL{B”&&{ SXCHHo HEXC S(oﬁ&[’hzﬁ;e BRumshioR); NBh (et B)utyl); TBAF

(Tetraltug%a (Pl{ll?l‘g o eg%%‘%cg gFIB g&gl]cg?l%tﬁy s%lg%ﬁllong t) ’PIER (Tn%oroacetm acid);

THF (TelraBydibfaza)) Tﬁ&dﬁ{lé@pl@pﬂ}ﬂy@d TCCTTen @)y;:r db@natdgtapBy); TMS

d d DCE (1, 2-Di chl th
R RERBRATINEE " 56, 07,2 0 e orcehan)
Di i sopPusijiuted indokasiarseyivilERaFus iy siiaat |4ye RipeRiap § Midsirprgp of

t 0 e
pham%&glmmrge I?%ﬁﬁ%%ﬂl&%ﬁbﬂ@%ﬁ@t)%g? %ﬁfﬁ{/b Jgﬁﬂcm@;n 1988, 31, 2235.)

An embpﬁn;qerg Qf @ﬁrﬁﬁg}ﬁy%@ ﬁﬁl&ﬂg%ﬁd tq 2In§g)od toygapidly and efto c1enqy access these
compo(uhds! THe@hfalyed dySeth,colmPiising Pd(OAc), and 1,10-phenanthroline has been used for the

mdustriai%c%ﬁe&%ﬁ%egga:ﬁ@)?ﬁégﬁr{ (%pgx%(t%) 'o%ia‘é%h | pounds to isocyanates and carbamates
Wehm@rEPh Klaesjedi, AhiEnele dangea®e Gi b; Jaul, ) KaEeSD. CEapoLativea, P. W. N. M.

t I t en, em.
Organ%'/%é\%yl‘izcsr %ggl ﬁﬁgi%ﬁ?@tﬁg E[n) Pt g%n%ﬁbg?hl; ﬁélg%ﬁe)él%v) E’S{V N M. Ch

Comm( 'l;?%e@wy? an. (. past( tﬁ@,{pera%& s ¥30 Leepwgp, P W. N M J Mol. Cat.
A: ChbdEL 198801 12; 23FA8 HaiR st FALIRATH Ohaksbie P DsbdiERES. Ofedndmetallics 1998,

R R N TR O e

(1- Hy dThxoabgysz qktehﬂfmheandngtﬂ hﬁél&ﬁon iHEERY effective in the reductive

cycllzagl'gp }_%qcorm?g?( rbd?' r?é Iﬁ% Z anlé 8%0 ‘ﬁr S o0 o%)ﬁ').llaq Qgrg be %Eﬂg(;’ ﬁheshze
Pharmmstmamou@numbswcmﬂﬁ [ﬂs@@ﬁiw)sulfowﬂpmrdn?bwﬁ@sﬂlﬂﬁan -lndol 2-
yl)qulrgo(ﬁfl t2( 1973%9 'vqgéh is Icl%iﬂl&il-rh Uﬁ'PHt'gh% A8 S A g @Eﬂegﬁ}lcoglo% by reference.

rona Mass Spectroscopy); MCPBA
Unexpeqﬁ,cﬂ]ﬁ |t}@rcdﬁléz|a5grygghez@ptent@&c§p)s util d(twnﬁy;pl}e cqgg)g.qlds of Formula I
occurs(uw@ér kR ilderMondilidatna aaswdrfcank)1oadips (B pseviously reported. The

t hlorid |
I TS e LT TR
proceséeS@cEiiottm initls( litedarved. Hiyripsitdnyll ) thencackdysy/1iddB8 loading and CO pressure can be
decrea%e% V\B h%ut a%kjfagelg f.%cqﬁ%the Mﬁ%e@&%g g%’%%g{% {%@ciiv%izaﬁom of
Ortho-@ti(bﬂ@h@)s 4 (VPéleI raeie tmindelesralelarge sdajsheny| phosphi ne) ) ;

Pd2(d b@h@reﬁ&fo‘n%@ ge %%Vﬂnb&ﬁ&? B ead SR dhd dirahzp of conditions.

Phenyl ) ; (a-Tol uenésul fonyl fl uori

¢ Pallatsagngg@y(qﬂo |ngﬁ§{1§,t|hét|@é>all@ug9 (LIS Ms%mﬁ%mﬁtﬁqtd%vynt1on %)o’th in situ
generafég‘p%ﬁmﬁ EB@AIY&J Mfd@ﬂﬁoﬂeﬁ@ﬁlﬁ)ﬂiuﬁfﬂafmwdfﬁtmﬁi tranBiOrMh. An in situ

genera%elg)pﬂ)f qﬁ%,'g%ézes a pzm/adlu rs%urce ul? ggri_] unP}/lon w1tf? b appropriate ligand, to

form t{eBatabot syslamoSelitcey lob pattadinmymalwle ipdil addymn 63 pbroplexes) inglede, but are not
hmlted tl) 1P bg 05{‘@&@%&1‘1?@%@5&%@@5’ (Q%)Zl:fa'iﬂum Eﬁé%@@ mcludedbut are not limited

| uor ophosphat e Rever se Phase Liqu
to palla:hmro ﬁ%)ta@gtntamﬂ'l)idlumﬂz 'Rﬁ@@rpa%ﬁ’p andapallpdiym (BxflgpEAppropriate ligands
that cah %E ﬁfﬂﬁ‘zgd ERbde) rbu@ﬁ‘é heN@Ritead, afbnRRa afnfmes rs@ﬁrﬁcbﬁﬁl)s anll b¥kazolines.

(te Butyl); (Tet r abut y| anmoni um fLIug lelg
Tymsv%esemt(q%%rfunmgﬂm ﬁ'éttafﬁ/‘!“é fimirpd ton ] EQ-plragatnrpfipe (phen), 3,4.7.8-
tetraméthyl- I, 10ushepERblike, A@) WYyridinE HWith s #ahy galnfiuibda)alysiddyRtem, palladium

(Triisopropylsilyl); TLC (Thin |ayer chromatography);
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5 (Tetranethylsilane); and Tr (Trityl). Substituted
i ndol es are privileged structures that are present in
wa@2wsdeospange of phar macophores incl udi ng KDRPKI/Hsme4/017357

inhibitors. (Evans, B. E. et al. J. Med. Chem 1988,

31, 2235.) An enbodinent of the instant invention is

directed to a nethod to rapidly and efficiently access

these conpounds. The catal yst system conpri si ng

Pd(QAc) 2 and 1, 10- phenant hrol i ne has been used for the
loadingpgn pamgGomYADaR: 0:05dp Bbab U LI with Jieprstiprding 1 thegpnge ok about 02 to
about 28 infol®@ar omat i ¢ conpounds to |socyanates and car bamat es

g‘g?{f}il’h gnothe;{Ka Séh t o&the jnstan(}gﬁenﬁlgxé,l}agﬁnnelg p%%dll.ﬁi caﬁlysts,

1nclud11@‘ lgﬂmﬁﬂﬁl".l?ﬂ)zl, pl&ﬁzPliEH@Q arlpheBPEBFP 7 6day bdkiliged to promote cyclization. The

reactlori%cggrs ué% p%s_%nce %%cﬁmv%seﬁmsg&&(BTﬂz ancNI%MAc?h %gitab&%mhts include
dimethylfmmamaide, VMSOPI‘HH\,/acMommle yoluemtg,| dlm@aylacetqqnd@%m@thn]gy%ohdmone and

ortho- di'c]i%rob%g’zegg Wlﬁ@r% preformedT ﬁaﬁ&cﬁﬁﬁ catdl a/st iCeignabat ess'ﬁ’re for the reaction

born, J. anonetal lics_19 . 199-
can varpér@rn abrrut AR psigCO. phgrebe waodfmleré@éw fpstagt injgnted, he
pressuris #6But!5i t6 abou? @@851g 267 -Irﬂzsfllrthafhﬁlbﬁdﬁrﬁhy e psagair€inabdut L Hie about 20

psig C(é;%?rl%gc%fzﬁlsg) 1nsgea1ﬁﬂlg g%%’ te%g%rgrau%es \c/:i?n rlan&)et th S gbc?%y ﬁ%b\{g about 110
°C. In krepenifiicambodiananththe tegigpdratuge i peitveesibost 4%%%1&0@9@@ @0 P€-aln a specific
for th li f th tant tion,
e BT eyt R T
regardless.of yhytherithrotalakyspis BRYeTaRten sigherdhpieforepd R af apreggre of about 15 psi
CcoO and:) @&%B&raﬁr&?&@u&%(ﬁ NWe bdacBiRfaBbilof tRE SRR RbsB@erR)bf Formula I can range
ference. 20 Unexpected H¥8hthe %%cllzatlon of t

from syt AboR 00 8ls BATTESE SPFEREERP BURYS g about 30 to

about 150gmul a | occurs under nuch n1|der condi tions and at

lcg}Nzlr t%grzeltg ?% f&n&*%gélhgls tolQr?{éd ?l} :ﬁl\é\g/egﬁr’{at% r)édlfc?%) éﬁcﬁgatlol;r pcﬁldltlons
Compdun@pl‘dfy"omﬁlﬂieb iricludinigre, f-Hesatubsesipoa dest kqﬁm@s;amehjedes ingethoxy- and chloro-
SubStltlftQ(p(g)lfll?(ﬁ IneﬁI gyrlcﬁﬁeg CE5-2kene iEh/84. Ihlgatu}ég Ecahibk ﬁ%e@tnyfh@ instant process to

cat alyst/ 11 gand | oadi ng

form cwwg@ﬁr@ FeaprlpH. Theeherisss af (e (bt méi‘?:Wé’P s dJsodrerpplief kg the
syntheé@ﬁ otie® bénpolii@s uch dy Mbical &sibEdBinateh® ah@fit&d: ipitications, mcludmg Us

pac YA GORT§ 48 PR Do DB Rh PPghY Grrne

i nst ant |nvent|on can be PEHEMIESed under a range of

condi t 'i"l%) roce S Fféﬁl ﬁgtluﬂ rﬁv%x?¥o?1'c¥% ﬁéjutﬂ%@%}réﬂa?etm mhlbltors (such as

paIIadlu e Uuse t ‘I nven
those dBwihed in U Baent géa@m eefl GNRHzamppundat Bhajfelleviag grhemes, in addition to
other s&ﬁ&’:fr@ IR@bis "ﬂga't WS Pl YR lﬁeﬁfuﬁ@&‘tex&ﬁﬁlﬁed in the experimental

transf tion. in situ generated 0 "
procedgigs, ahhgﬁgﬁte e Hrp%é%foaprmméa?mﬁﬂugw@@mlﬁ1 %ftslrdFOBﬂ‘e}? flpAhese schemes,
thereford, bid RNIIARE Bhé adrpolhd3aisEd of 18y a3 phdiclat stmesmmlal eytployed for
stem Sources of palladiuminclude palladium (0)

1m”“%%ﬁﬂ¥@%@% include, but are not linited to,

Pd2(d bahé’aappmmdh petht sediisita drirbinitsatyranes iy pless agfition of
tnmetfgz Lll?fl?n% th \.Eb t:ltgxteg%let oin?ﬁé &?\ﬁfoa&% ?P%yﬁ@sl fohé\*}gdtb?%linﬁngtion (Scheme
1. trifluoroacetate, and palladium (I1) triflate.

Appropriate ligands that can be utilized include, but

are not limted to, aromatic diam nes, sem corrins,

and bi soxazolines. Types of aromatic di am nes

i nclude, but are not limted to, 1,10-phenanthroline

(phen), 3,4,7,8 35 tetranethyl -1, 10- phenant hrol i ne,

and bi pyridine. Wth the in sjtu palladi um cat al yst

system palladium -12 WO 20057 000804

PCT/ US2004/ 017357
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W@ b@ano@ss nol %

| oadi ng can vary from about 0.05 to about 1.5 nol %
with Iigand |loading in the range of about 0.2 to

i nvention, preformed palladium catal ysts, including
phen2Pd( OTf) 2, phen2Pd(PF6)2 and phen2Pd(BF4)2, may be
utilized to pronpote cyclization. The 5 reaction
occurs in the presence of additives such as Ag(OrIf) 2,
and Cu(OAc)2. Suitable solvents include

di met hyl f ormam de, DVMSO, THF, acetonitrile, tol uene,

di net hyl acet am de, N- net hyd¢rgpyeriol | di none, and

ort ho-di chl orobenzene. Wen a preforned pall adi um
catal yst Ms utilitzed, theMpressure for thg-reaction

can vary fhipm‘abTMﬁC*"éM@%{: %t 90 psig CO In a
e i

speci fi c[ enbodi nerf “6f t st ant |n |on t he
pressur ey t 5to ab 40 pa\nsg rt her

enbodi nmentl, the pressure i s _about) 15 h\(?F 10
psig CO Foocess of th§n ant @ntl t he
terrperatu? an, fange from akot OC to ab4but 110 C.

In a specific enb 3 ment, the terrpe%'ature i s between
about 40 C to about 70 C In a specific enbodi ment of
the inst anft/l8| nvention, the condi th sons for the
cyclizati of W ..- |nven 8ss of

whet her the(j)c Esly
~preforne cc t% ssure 0 Nabout 15 p CO and

a tenperat w e _abgut 70 C%HJhe con en ra
[ [yrgne of

Feut~ 300 gPLDBYN a spec :
the concentration range is fromabout 30 fo about 150
g/L. Avariety of functionality is tolerated by these
new reductive cyclizationsg%ﬁM&¥4ons Conpounds of
Formula 1, including aak Unsat urated anmides, ketones,
al dehydes, nethoxy an 00y ubstit ut ed
qui nol i nes, ri Z
(BE)/(Z)-m xtur be used in the instant process
to 20 fonpmt oyn Ofygzormula I1. The chem stry of
the instant invention can soPdaiagyel i ed for the
synt hesi s of |other conpounds, sucﬁ as those descri bed

in patents and patent publicat i ncl udi ng US
Pat ent 2002/ 0041880A1 and US Patent 6, 306M8%4 B 1,
whi ch are herlei nPd,@imempor at erg/b\y« Fererae. SCNEMES
The process of theconstant inventioh ca xed

to prepare KDOR inhi bi tors'VtSsuc al S
in US Patent |6, 306,874) and G\R corrpounds The

foll owi ng schenmes, in addition Ao other standard
mani pul ati ons that are kn Npd Rnkdet erature or
exenplifi ed | n t he expel' TN al pb@cedur es, illustrate

t he proces 7 Ypounds of For mila | and
Fornula P Seh '

efore, are not limted
by the npoun §g|ste any particul ar

substituents enpl oyed illustrative purposes. 30
One approach to the requi site ortho-nitrostyrenes

i nvol ves addition of trinethylsilylnethyl-substituted
nitroaromati c conpounds to al dehydes foll owed by
elimnation (Schenme 1). 35

-14 -
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-13 WD 2005/ 000804 PCT/ US2004/ 017357 SCHEME 1 Ms Mb
TBAF N 1. TMSCH2MpA N -25 COHC \ \ EN) EN) 2. 12
wahkmset0804 MeO N/ 2 3\ 4 NO2 NO2 Ms Ms |, NPCHAUS20bU/017357

/I (N NN / 1. TFAAN 5\ |1 2. DBU1 \ I Ovw N2 NO
2 SCHEME 2 MeON\ NV VI / NMV 1/ N Pd,
diamne CO MO Pd, diamne NN COM'N) ANH MO
/Pd, diamine NCO Ms NMc N5 B CH

Acid

Solvent

EXAMPLES

Examples provided are intended to assist in a further understanding of the invention.

Particular materials employed, species and conditions are intended to be illustrative of the invention and
not limiting of the reasonable scope thereof.

Melting points are uncorrected. All solvents and reagents were used as received from
commercial sources. Analytical samples were obtained by chromatography on silica gel using an ethyl
acetate-hexane mixture as the eluent unless specified otherwise. Elemental analyses were performed by
Quantitative Technologies, Inc., Whitehouse, NJ. Water content (KF) was determined by Karl Fisher
titration on a Metrohm 737 KF Coulometer.

EXAMPLE 1
Preparation of 1-Methanesulfonyl-4-(4-nirto-3-trimethylsilanylmethyl-benzyl)-piperazine (3
Method A: To a solution of 7.00 g (23.4 mmol) of 2 in 130 mL of THF at — 25 °C was added
dropwise 30 mL (30.4 mmol, 1M solution in THF) of trimethylsilylmethyl-magnesium chloride at such a

rate that the internal temperature did not rise above —15 °C. After stirring at —20 °C for 15 min, 6.4 g
(28.2 mmo!) of DDQ in 20 mL of THF was added and the reaction mixture allowed to warm to 10 °C
over 2 h. The reaction mixture was diluted with 100 mL of isopropy! acetate and washed with 100 mL
sat. NaHCO; (3X) and concentrated under reduced pressure to afford 7.85 g (95%) of 6 as a dark solid
which could be used in the next reaction without any further purification. An analytical sample could be
obtained by crystallization from EtOAc/hexane: mp 57-58 °C;

'H NMR (CDCl,, 400 MHz) §-0.01 (s, 9H), 2.57 (m, 4H), 2.59 (s, 2H), 2.79 (s, 3H), 3.25 (m, 4H), 3.55
(s, 2H), 7.11 (s, 1H), 7.16 (d, 1H, J = 8.4 Hz), 7.90 (d, 1H, J = 8.4 Hz); C NMR (CDCl;, 100 MHz) § -
1.40,25.0, 34.4, 45.9, 52.4, 61.7, 125.3, 125.5, 131.7, 137.8, 143.2, 146.9; Anal. Calcd. For
C16H27/N30,SSi: C, 49.84; H, 7.06; N, 10.90. Found: C, 49.62; H, 7.08; N, 10.82.

Method B: To a 5.0 L 4-neck flask equipped with a thermocouple and overhead stirrer was added 1.0 L
of THF followed by 2 (184.1 g, 0.615 mol). The sides of the reaction flask were rinsed with an
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10 -14 WO 2005/ 000804 PCT/ US2004/ 017357 SCHEME 3 MeO

rN Acid Ms H Solvent O N NH M H EXAMPLES 5
wEx@spbess4 provi ded are intended to assi st in aPdTD81v04/017357

under standi ng of the invention. Particular materials

enpl oyed, species and conditions are intended to be

illustrative of the invention and not limting of the

reasonabl e scope thereof. Melting points are

uncorrected. Al solvents and reagents were used as

additiopal OO0\ ekl THTb ihe e REER 1B I SORME) yHheagictignmpitgs was cooled
to —20 W (ufor® Bhudin P e}l c‘éﬁl@@cmﬂbpﬁﬂlﬂi@h)/alﬂrinﬁlbthylﬁ}@hﬁ&hylﬂﬁgdﬁﬁuﬂﬂ’thlonde

o010 4 B AladmorRrEabhEar s By b Epeiit ot ris

above -léﬁy"(IgIalEhmitaiel Wzs a’g"@l(fbﬂ’ﬂﬂ moigiaed theh poured cWEIctlﬁi‘mm,IS&QO INJE 1 M aqueous I,

solutw{l al%CF tlil% geglgﬁa(r)xﬂ a zvas %%%h(}o G lt%\r/rrg ‘Zir le m%‘?%’]ﬁ/gﬁ:_ac%led 0.300 L. of
0.3 M FrEgapantalyiraé antl- llxkt hﬁWéQu The agrleous lover viap ews-Bhetorgapristliyer was
washed Wt b 361 gﬂvmﬁl anQ WWS})O E' o@%ﬁﬁ’@ 'Iﬂ@ IP(P?@ lage? WYB Eﬁ@ﬁiopﬁ"eallg"aned toa

a solution %( ) in 130
Kf belgyy 2Q0 and a@%‘éohﬁ’éﬁﬁ,fd IdeB&%%T usp) mnl;Ee ?%regcq,ﬁqo |Assai gmount of 3: 170
g (12780l ution in THF) of trinmethylsilylnethyl-nmagnesium

chloride at such a rate i nternal tenperature

did not rise above -15 CE%%III’QZU rri ng at -20 C for
Prepardtfon of 2-Mdhekygjui xh
added “?ﬁ éllnt?on o?@%t(']ﬁyﬁnﬁﬂo Nt o‘f‘k‘%) gﬁﬁ 6ﬁg<¥¥?ﬁ Pad £Hdl-<9 1&g (52.2

over

mmol) of 2klersr bpyipolaeerbexaldgyyde. V\H?H%UW v#s heatgd rﬂ_reiilec f§h¥ 5 b'and then

cooled &@m t&%&tl@lﬂ@g&ﬁﬁmrﬂ slyAadaa tHe%égﬁdte@ bRaRdi c6lldcRd by

Fltrati o dgard 1 & MR BA 2Pt i ARECHYIRAL Syl H A FEprepired by

recrystpluﬁatifoh(f@hi OH.ClARxakaIny 92003 °Ganpl e coul d be obtained

R R TS Ry 7

J = 8.0HAY .§0k(d, BH)J,= 84 19), 843 (SHH), 18.405s, (Hy; Q-DTMRKCSSH& (@) MHz) § 53.8,
1200, %{?4 J& %123% %19”9 ’1327 5, ]1§9 §d14819"'16131 18§2 Amg‘?)c’alcz I%Qd @IBNOZ ,

70.58; b5 4 85; 154748 F@Bﬂ(bCéQ%HéﬂO?N 'ié% 3 125.5, 131. 7
137 8, 143.2, 146.9; AnalgxAmbces For C16H27N30488|:

Preparﬁlon fg 23§(4—methanesgfongl-plg'egaz?nq —yﬁr(l)elfllli]yq):~2-rc1;1’tro$%én§% : 1 -E’-mgthcg)g;-quinolin—&

yD)-ethanol (5)

To a mixture of 5.03 g (13.0 mmol) of 3 and 2.44 g (13.0 mmol) of 4 in 60 mL of
isopropyl acetate was added dropwise 3.3 mL (3.25 mmol) of a 1 M solution of TBAF. After 30 min the
reaction mixture was diluted with 35 mL of isopropyl acetate and washed with 50 mL of sat. NH,Cl and
50 mL of water. The organic layer was dried over MgSO, and concentrated under reduced pressure to
give 5.80 g (89%) of 5 as a colorless foam which was used in the next step without further purification.
An analytical sample was obtained by chromatography on silica gel:

"H NMR (CDCl;, 400 MHz) § 2.35 (m, 4H), 2.75 (s, 3H), 3.06 (m, 5H), 3.50 (m, 4H), 5.28 (t, 1H, J = 6.0
Hz), 7.11 (s, 1H), 7.29 (dd, 1H, J = 8.3 and 1.8 Hz), 7.38 (m, 1H), 7.60 (m, 1H), 7.83 (d, 1H, J = 8.3 Hz),
7.90 (d, 1H, J = 8.4 Hz), 7.96 (s, 1H); ®C NMR (CDCls, 100 MHz) & 34.3, 40.4, 45.8, 52.2, 53.6, 61.5,
70.3, 124.5, 125.0, 125.2, 126.9, 127.2, 127.5, 127.8, 129.6, 133.2, 133.4, 135.1, 143.3, 145.8, 149.2,
159.4; Anal. Calcd. For CyH,sN,O06SV2H,0: C, 56.57; H, 5.74; N, 10.99. Found: C, 56.65; H, 5.44; N,
10.83.
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Method B: To a 5.0 L 4-neck flask equipped with a

t her nocoupl e and overhead stirrer was added 1.0 L of
wqakiEspaishowed by 2 (184.1 g, 0.615 nol). The sPAEESWD4/017357

the reaction flask were rinsed with an -15 WO

2005/ 000804 PCT/ US2004/ 017357 additional 0.20 L of

THE (the starting material is not totally sol uble).

The reaction mxture was cooled to -20 C (nore

starting material cones out of solution) and

trimethylsilylmethyl magensiumchloride (1.0 Min

Et 20, 0.800 L) was addedpdiopmiise at such a rate that

UL s TR B L .

(1) _into 0.800 L of 1 Maqueous |12 5 solution and the

resul tan
Feact | SR APUHHAES TR Ao U s fo B of g W hBL4 41 2 210
mmol) pé frifhiayedectic @acidn dfidr, spirringGer 30PAE at THABH §@1adei<t2{0aymael) wasadded and

the mifttie- hea-\EQC?S(P‘r(QI%Pl ﬁ ’i‘l?e)’r@a(ctl\’iﬁﬁnxtm%ﬁg Hontbthhedd- uﬁ@& rédu@éd pressure and the
wat er and then 0.500 of brine. The IPAC | a

residuepritied B piliga geycla?m?éeg%lycao £iS 2GAE S0 DXS6 1 2h@AIow 9L mp 156-17
oc; volunme of 1.3 L in IPAC for use in the next reaction.

AR SIPRIEFS 353y Pat fribt el naBPLE ARy s G 31,742

(m, 3H)4) 63T0t, AHsHF G0 and 1 $fHz5 T3((#E4H), M98I(J, 16% J KGH Hiz), 8.D(smH); °C NMR
of I
(cpai 10@’?@4&3’?& sa%d@?z 303G 6P onall% 8nmé 19{12 1254, 1264, 1270, 127.8, 1279,

ui nélinecar € mxture
128.5, h &6 é@99013r3é1f L 3pxL. 1619, 24@3*114:34@11 %rﬁnakGQF@&Of 624H@6N46Ts§ C,59.74;
H, 5.43;1€ 1880 UkhR0: wasp Addes 130Q 1mis30f water and the
preci pitated product collected by 15 filtration to
~afford 7.82 g (80% of 4 as a tan solid. An analytica
The foHawink & tﬁ@KLrﬁiy Pevder diffacach @yternrtaciny diffrhdtion adglai®)fof:on, 15.7, 16.8,
/ S: 92-93 C, 'H NMR (CDC13, 400 MHz) 6
17.3, 1%%%’52?%)§%?§a9‘?%7'(dd, 1H J =8.0 and 6.9 Hz), 7.67
(m 1H), 7.76 (d, 1H, JEX/SMBLE2), 7.80 (d, 1H J =
8.4 Hz), 8.48 (s, 1H), 10.40 (s, 1hg; 13C NMR ( CDC13,
100 MHz) 8 53.8, Me
120. 0, 124 4,125. 0, ‘ . B39l 9, 148. 9, 161. 1,
189. 2; Anal. Calcgizgg ) 58; H
4.85; N, 7.48 AL, 74
EXAMPLE 3 Preparat|on of OH
2- [ 5- (4- et hanesul f onyl - pi perazi n-1-yl met hyl )-2-nitro-

2nfihoniplioft a0 b A 3 mghhgt g oo
(Cmnmnmﬂinof 4 in 60 nmi of 25 jsopropyl acetate was added

dr opW| E\Oglg’ss ghbgiwag ghaégd WERD 18 OJQOMI&QAAH&&%?J mﬂﬁ GPA(0AC);

Afte action m xt ted
(1.47 >ﬁ1_0"dﬂ spkiEipi mmlllerac(bt‘atr@L Y xS hweoll The wbe yis piaced i an Endeavor

reactoMﬂﬁ%r il gueeﬁﬂné@‘suc@éss%@l& &ith N8 d €00 AMHe Geds@WRK phBSirigdd t@dS psig with
concentf at ed under reduced pressure

CO angged TR [ (BB ohcos ito g B oo B G P e o vacuo.

Purificd6&0by dilidahge] BEsinatsiraphywiffohizt iColipouhi@ B 2 i oﬂﬂmlae kadid. (0.020 g, 20%
eld An anal ytical sanple was obtained by chromat ography on

yield)gi| i ca gel :

"H NMR (CDCls, 400 MHz) & 1.85 (m, 4H), 2.52 (m, 5H), 2.60 (s, 3H), 3.07 (m, 4H), 3.58 (s, 2H), 3.74

(m, 4H), 4.21 (s, 3H), 6.65 (d, 1H, J = 0.5 Hz), 7.17 (dd, 1H, J = 8.1 and 1.4 Hz), 7.44 (m, 3H), 7.67
(ddd, 1H, J = 8.4, 7.0 and 1.4 Hz), 7.78 (dd, 1H, J = 8.1 and 0.9 Hz), 7.91 (d, 1H, J = 8.4 Hz), 8.39 (s,
1H); *C NMR (CDCls;, 100 MHz) 8 25.7, 33.9, 45.7, 52.1, 54.4, 63.1, 68.0, 99.7, 108.9, 115.9, 121.7,
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30 1H NWR (CDC13, 400 MHz) 8 2.35 (m 4H), 2.75 (s,
3H), 3.06 (m 5H), 3.50 (m 4H), 5.28 (t, 1H, J = 6.0
wogo5/000804 (s, 1H), 7.29 (dd, 1H, J = 8.3 and HCBU®)4/017357

7.38 (m 1H), 7.60 (m 1R), 7.83 (d, 1H, J = 8.3 Hz),

7.90 (d, 1H, J = 8.4 Hz), 7.96 (s, 1H); 13C NWR

(CDC13, 100 MHz) 8 34.3, 40.4, 45.8, 52.2, 53.6, 61.5,

70 3 124.5, 125.0, 125. 2 126. 9 127. 2, 127 5 127. 8,

133.2, 133.4, 135, 143. 145.8, 14
123.4, i%‘b5 4?5%1353 Edi%e 7 R4S éﬂ&ﬂ@s@de@%#@% 165 951558557Ana1 Caled.

For Co4HL,sNYOLSITHN, C,10.499H, 638N 10.4D. Ffan@5C, 44,275H46H40; 1N, 10.85.
10. 83. -16 WO 2005/ OOOSOH&%&OOM 017357 EXAMPLE 4
Trans- 3-12- [ 5- (4- net hane pi perazi ne-1 -yl met hyI

) - 2-ni tro-phenyl ] -vi ngl 2nmet Qoxy- [
To a solution of 3.50 gO 200 Btﬁsn‘%nﬂgé,;ﬁ 20

THE was added 4. 4 g 'R0 of tr uorgm

acid. Affer Nti for 30 nin at rt,
42.0 é\/V\Jasl the m xture heagsqﬁg P for
e

1 h. e reaction m xture was concentrate
reduced pressure and the

gel chromat ograp c N ) of 1 as a
yel l ow solid: rag, 15 15 @ 1R R-RCDC13, 400
MHz) 6 2.63 (nds™ 2.81 3 4H), 3.67

(s 2H, 4.18 (s, 3H, 7. ARnpddhia H) . 763 (dt, 1H
69and14Hz)783(m4H) 798(d 1H, J = 8.4

s ethy ; : 3Be A ,{ %ompound A)

MethoilZ’ﬁ 4 Ailﬂl?to&lavel)?az c&rgeﬂzﬁiﬂﬂl (15 %281 Emnl'bBBpaﬂiadlﬂﬂQH?mﬂuroacetate (0.020

33. 1, 1 6. 147

5 006¢gndhy, 3 AR ittt 1o RS tiroie g oo £ P iyt bng B0 mL). The

vessel @as BOgedthre¢imss shcesdelylwithh S, artiZCT. h’éhefrgacltqyw(an grepsuridtato 15 psig with

CO am%(agea)ét RP@@ 1égféf ’fl{eq'gatc'tlglpm%&lgr% &ab ﬁﬂé’%& ﬁ%ﬂm@h g(flﬁaaﬁ(gé 20 he filtrate was

concenggteé to @Qm]\g andghegted 8 50 qEXM@ﬁBEZQ m]_&/g@; acNed Nldwhe lep;;ge Myay allowed to
cool to@H TEDprddic2whBibdaxy S AR yellow sdikd 9’2 té?»% yistdf: mp 197-198 °C;

s T, 4 S 95 RIS A4 B ) A TE M g mtnt s, 707
(s, ITHW.u§1(dll, (ELQGC= 819 and)1.280Z), TAB (th, 2H)OY. G’E(s_ellf[)’,%?ﬁtlt 1H, J = 8.4 Hz), 7.81 (d,
. BRI Lyl A0 1k iyl GRS, g
34.0, 4pRd¥ats 961, 63.3, 101.5, 111.3, 116.8, 121.1, 124.2, 124.8, 125.5, 127.0, 127.6, 128.3, 129.0,
129.6, 134.0, 135.2, 136.0, 145.3, 158.3; Anal. Calcd. For C,,HsN,O5S: C, 63.98; H, 5.82; N, 12.44.
Found: C, 64.28; H, 5.68; N, 12.05.

The following is the X-ray powder diffraction pattern having diffraction angles (°) of: 7.8, 9.1, 13.0,
14.7, 14.9, 16.1, 16.7, 18.1, 19.6, 20.9, 21.1, and 22.4.

Method B: A glass tube was charged with 1 (100 mg, 0.207 mmol), DMF (3 mL), Pd(II)
trifluoroacetate (9.63 x 10™*M solution in DMF, 0.215 mL, 2.07 x 10~ mmol) and 1,10-phenanthroline
(1.66 x 10™M solution in DMF, 0.312 mL, 5.18 x 10~ mmol). The tube was placed in an Endeavor

reactor and purged three times successively with N, and CO. The vessel was pressurized to 15 psig with

CO and aged at 70 °C for 16 h. After cooling to rt, HPLC analysis indicated the formation of
Compound A in 95% yield.

Method C: A glass tube was charged with Compound B (97 mg, 0.207 mmol), DMF (2.4 mL) and
phen,Pd(OAC), (3.56 x 10 M solution in DMF, 1.0 mL, 3.56 x 10~ mmol). The tube was placed in an
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reactor and purged three tines successively with N2

and CO The vessel
w@eoanasaged at 70 C for 1
reaction m xture was conc
Purification by silical g
Conpound B as an off-whit

was pressurized to 15 psig with 25

6 h. After cooling tBCT/US20041€17357
entrated i n vacuo.

el chromat ogr aphy afforded

e solid (0.020 g, 20%

yi el d) 1H NMR (CDC13, 400 MHz) 8 1. 85 (m 4H) 2 52
(m 2.60 ss 3H), 3.07 fm 4H) ,
Endea%oryqpcm( ?ﬁd pgpged lgeeztgne(s§ucc3ﬁ)ve y@”@(@d Cf}H Thj: vsssel \gasmﬂssunzed to 15

psig with £0 dnddgedlityo <C fbr 86 h. AREr cbolndd xt, HPLE&4n41¥8is i8ékated th® formation of

H.J =284 7.0
Compﬂu%fgl%??gl b felg- HZ) 7.91 (
1H); 13QdiNMRI (ERKoLRds Qe

b g a8 s e bty Bk

Table 12 BeductiyepGychizatipp pf grzhotliipro

and14Hz)
1H, J = 8.4 Hz),

7.78 (dd, 1H, J

d, 8.39 (s,

hb‘iﬂ)les&eQﬁtﬂFZ,ing&Bz ®rocedlbred described above, by

115.9, 121.7,
123. 4, 124.5,

gyrenexg 2 130.2, 133 4

styrenp34. 5, 139.3, 145.9, 158

Srod@! - Calcd.  For

CZ25H28N4A0Z F—C—6243;
62.27; H QTZIO N, 10.04.
Z\Z%/W%d
F%50 MeO N
1[@(meth
21 pi per azi nyl |

NO2 40-
sul f ony

31.1 mmol ),

5-yDpiop; %ﬂ%ﬂiﬁi’%‘?‘%ﬁ e (0.020 g

net {11

Methy[lﬁ [(XE9NNeMAR- 18 -bedYBlibRAL A:

H—6. 367 N, 10.40. @und.
EXAI\/PLEGI\/EO IHO 5-1.5

ne 5- 90 RS OMe'
<N N

onpound A 5

Eplol -?—yl | - qui nol i
An aut ocl ave was char ged
Mar‘gnmlqglmxy)-i,y—methylenedioxy—]H-

 in§b106 2285k de

34, 7, gptetranmethyt =1, 10"
mmol ), gand DMF (100 ni).
glsswely with N
ressuriz to 15 psig wit
h. The reaction m xtur
fIcNQZ The filtrate was 1

(2E)-3t‘(9%§t%§hé1191)510ph91y1ﬁf%92le(1210

pheRat hrot ne’u. 1027, 0435 |
es el purged three
The reactor was
h~CO d ag@d at 70 C for

e
e was filtered t hrough sol ka

2
2-BeneAntH-ateld to 40 nL and
nm.) was added and the m xture

cool to rit. The product was isol at ed
one !n \/nlln\l\/ solid (11 63—¢, QQO/n\/l el H\ Ap
197-1989C "' H NVR (CDOl 3, | ¢0 A\ 8 2H61 (m 4H),
3H), 3.27 (m 4H)| KH), 4.31 (s,
.07H (s, 1H), 7.18 |(dv @.3 and 1.4 Hz),
44 (m 2H), 7.57 (s, 1H), 764|-\1t 1H, J = 8.4 Hz),

(2E)-3-(2-nitrophenyl)acrylaldehyde

Indole-2-carboxaldehyde

/@(\/Me
FLCO NO,

2-Nitro-1-[(1E)-prop-1-en-1-yl]-4-

(trifluoromethoxy)benzene

S
F,CO N

H
2-Methyl-7-trifluoromethyl indole

=

A \N

MeO
© OMe

NO,
2-Methoxy-5-[(E)-2-(5-methoxy-2-

MeO \ —
\
N N /
H OMe

2-Methoxy-6-[5-methoxy-1H-indol-2-yl]
pyridine

nitrophenyl)vinyllpyridine
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1H, J = 8.1 Hz), 7.88 (d, 1H, J = 8.4 Hz), 8.48 (s,
1H), 9.68 (br s, 1H); 13C NWR (CDC13, 100 Mz) 8 15
W@®2008/000864 0, 52.3, 54.1, 63.3, 101.5, 111.3, I1AGI/BS2004/017357

121.1, 124.2, 124.8, 125.
129. 0,
Anal .

12.44.  Found: C, 64.28,;

0. 207 mol ),
opacetate (9.63 x
x le mmol) and ]
2Metk§on-§M§@l @l hn DVF, 0.

be was placed in an
nltropheﬁyl)é’&l}’ﬂ]}’mnequr‘r‘pqm \/pl y

[ ny, DIVH

A
) >, P

5, 127.0, 127.6, 128.3,

129.6, 134.0, 135.2, 136.0, 145.3, 158.3;
Cal cd. For C24H26NAC3S: C, 63.98; H, 5.82; N,

H 5.68; N, 12.05. The
wder d|ff[ar~f|nn nm‘tprn

Mg 3. 0,
8.1, , and
s tub th 1

(3 ), Pd(,|l /
10-4 M sol ut |'\{I!)%1O| n DVE, 0.215

Z—Mgthp)tyehéﬁqm&thyil-ﬂmmdoléﬂylﬁfiyridme
312 m, 5.18 x 10-3 nmol).

Endeavor reactor and purged
\Mth N2 _and CO__.The vessel

vvas pressuri &8
6 h After C

ooI|

MeOt 0 S
A gl ass e was char ged
mml) VE (2 @2n1_) and

lution i
2 Chl%% 1G5 é@'é@“@ Wetéﬂxyethf@’%
nitropHeR@B@a0yquinelgd or and purd

8
phenZPd(OAc)Z (3 b
3.56 x 10-3 nmol).
200808 amethoryethezPoU-0eis5 7

%}ij]q{uh{,]ﬁﬁ tinmes successively

Wi Th NZ-anq(id®) TRE VeSS
with CO and agegat

was pressurl zed [O 15

for ho
ade
I conpound

MsO

NO,

2-Methoxy-3-{(E)-2-[5-(2-methoxyethoxy)-

2-nitrophenyljvinyl} quinoline

by 5 substrN@Li ng the agpropriate styrene;

depicted below in Table 1., PR
2 MR RSP b | o eee | QR S iy
2-nitroPhely Pyl Nquindii@e~0 / N O y|l-]qu1nol1ne

Met hyT - N-Ti12B).- 3-N 6- rd- 1, 3- benzodi oon

I\I-(Car bomst hoxy[y- 5, Hyl enedi &

2-Methoxy-3-[5-(1-piperdinylethoxy)-1H-indol-

2-yl]quinoline

2-Chloro-3-[(E)-2-(5-methyl-2-

L
N

H ¢
2-Chloro-3-(5-methyl-1 H-indol-2-yl)quinoline

nitrophenyl)vinyl]quinoline

-20-




N 02 2-Benzoyl -JHindol e

(2E) - 3-(2-ni trophenyl) - 1- phenyl prop- 2-en- 1-
woR4d5Ma824 | ndol e- 2- car boxal dehyde

one 0 co-<
( 2E) - 3- ( 2- nPCT/USIv41017357

| yacryl aldeh de ~\ Me J:)~ M N F3CO NO2 F3CO H
2-Nitro-1-[(1E)-prop-I-en-1-y1]-4-

2-Met hyl -7-trifluoronethyl
(trifluoromethoxy)benzene /

NHQwe NP 2-Mthoxy-6-

i ndol e

I MO I \ _ MO \N Ove N
[ 5- net hnyy- 1H-i ndol -2-vl ]

2- Met HIRE:

[Yvin ] ri

lV“‘ l' &

-3-[(E) - 2- (5- et
B0 Vb Mo N

2-Methoxy-3-[(E)-2-(5-methyl-2-

nitrophenyl)vinyl]quinoline

hoxy- 3- [ 6- met hyl - | Hi

\

2- pyridine ni
3

PO B4
i q

hyl -2 nitroHep |1
NO 2 Hd fhec
2-Methoxy-3-(5-methyl-1 H-indol-2-

yDquinoline

H
@) N
N ~ N |
ot 12
| NO,

3-[(E)-2~(5-{[4-(methylsulfonyl) piperazin-
1-ylJmethyl }-2-nitrophenyl)vinyl}jquinolin-2-
(1H)-one

O
SASNIP)
et

3-[5-[4-(Methylsulfonyl)-1-

piperazinyl]methyl]-1H-indole-2-yl]jquinolin-

2(1H)-one

’ (
Do

SO,Ph

1-Benzenesulfonyl-2-(1’benzyl-5-chloroindol-
2’-yl) indole

TZ o

COQMe
x. -Ph

FsCO NO,
2-[(E)-2-(5-chloro-2-nitrophenyl)vinyl]-1-
(phenylsulfonyl)-1H-indole

Methyl 2-phenylindole-3-carboxylate

1,1'-(1E,3E)-buta-1,3-diene-1,4-diylbis (2-

nitrobenzene)

>~ X
N N
H H

2,2’-Bisindole




2-Chloro-3-[(E)-)-2-[5-(2-nmet hoxyet hoxy) - 2-
2- Chl or o- 3-[ 5- (net hoxyet hoxy) - | Hi ndol - 2-

WO Raosomisenyl | vi nyI } quinoline |I] uinoline MeCQQI/US2004/017357
MO -/~-OMO ~1 \''\ -/ NN NXR2 H MO
2- Met hoxy-3-{ (E)-2-[5-(2-nethoxyet hoxy) -
2- Met hoxy- 3-[ 5- (net hoxyet hoxy) -| Hi ndol -2- 2-nitro hen
1]vinyl} uinoline ylJquinoline MONID NI/ NNNX H
MeO 2-Met hoxy-3-{ (E)-2-[5-(2-nmethoxyethoxy)-
2- Met hoxy- 3- [ 5- (1- pi per di Mo%y) - 1Hindol - 2-nitro

henyl]vinyl } uinoline 2- l}uinoling G N M M ~\ \
/' ' NN N Hd 2- Chloro 3- [(E) A (5= et hyl - 2-

2- Chl or o- 3- ( 5- net Mot ine nitro
hen 1) vin I}U|nol f JC
PCT/USZOO4/017&B7 pAE N | N NO2 H

MeO 2- Met hoxy- 3-[ (E) - 2 (5 met hyH- 2-
2- Met hoxy- 3- (5-net hyl -1 Hi ndol - 2- nitrohen |)vinyl]
3—(5{(M(M&h‘i'lﬂﬂfoﬁﬂ)lﬁbﬂrﬂﬁﬂlivﬂumetﬂv@-lanﬂblM Niduirmolin P (A onbb-" N N

Jflo ar'x\lgg é SC[II%IO[H of %E&Wl 1S7um£of%yrm)nél} in DMAc (2 mL) was charged a
solution of Compound A (450 mg, 1 mmol) in DMAc (3 mL). After 2 h, the mixture was cooled to 60
°C, and EtOH (15 mL) was added. The mixture was allowed to cool to rt. The mixture was filtered to
afford the title product as a yellow solid (390 mg, 90%). m.p. 275-277 °C;
"H NMR (DMSO-d°%, 400 MHz) §12.12 (1H, s), 11.50 (1H, s), 8.49 (1H, 1), 7.69 (1H, d, J = .6 Hz), 7.47
(14, d, J = 8.3Hz), 7.46 (1H, dd, J = 5.4Hz, XXHz), 7.43 (1H,s), 7.35 (1H, d, J = 8.2Hz), 7.25 (1H, d, J
=1.1 Hz), 7.21 (1H, t J = XX Hz), 7.05 (1H, d, J = 9.1 Hz), 3.53 (2H, s), 3.07 (4H, s), 2.82 (3H, s), 2.47
(4H, s); °C NMR (DMSO-d®, 100 MHz) & Anal. Calcd for CysH,N,05S: C, 63.28; H, 5.54; N, 12.83; O,
11.0; S, 7.35. Found: C, 62.99; H, 5.56; N, 12.68; O, 11.28, S, 7.02.
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3-[(B)-2-(5-{ [4-(nethylsul fonyl) piperazin-
pi per azi nyl j met hyl ]-1Hi ndol e- 2-yl ] qui nol i n-
waz2eospesvhyl } - 2- ni t rophenyl ) vi nyl ] qui nol i n- 2- PC/BS20051€17357

(1H)-one C N N N NO2 SO2Ph H SO2Ph

1- Benzenesul fonyl - 2- (1' benzyl - 5-chl oroi ndol - 2'- [)

i ndole CO2Me CO2Me Ph 11 \ Ph F3CO N F3CO N2 H

2-[(E)-2-(5-chloro-2-nitrophenyl)vinyl]-1- Methyl

2- phenyl i ndol e- 3-car boxylate (hen |sulfon
WHAU&E% ¥ 02N \ \ \'\ I / CN> N H H NO2
2,2'-Bisindol e

1,1 -(1E, 3E),-buta-1, 3-diene-1,4-diylbis (2

ot obbiznt) s SRR 0B04  PeT/ Us2004/ 017357
EXAMPLE 7 O ~N NH M Nv 3-(5 {
(4- (Met hyl sul fon}l) pi per zi | met hyl }
- 1H i ndol - 2-yl ) dui nol R ] 3¢ _R® an 80 C sol ution
of HO (9 N, 1.7 nL, 15 in DMAc (2 nlL) was
charged a 5 soluti onRg ppound A (450 ng, 1 nmol)
in DMAC (3 nL). After h,~theN@xture was cooled to
60 C, and EtOH (15 nl) vvaé added. The m xture was
allowed to cool to rt. The mixture was filtered to

whereiaf ford the title product as a yellow solid (390 ng,
90% . mp. 275-277 C

Ra is independently selected from a) hydrogen, and b) unsubstituted or substituted C1-Cg alkyl;

Rl is a) hydrogén, b) unsubstituted or substituted C1-Cg alkyl, and c) OR7,

R2 s a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, ¢) (CR22)3R7, d) O(CR22),OR7, ¢)
O(CR22)pR7, or f) halo;

R3is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, or ¢) OR7;

R2 and R3 can be taken together to form a cyclic moiety, (CH2)y, said cyclic moiety optionally

containing one or two heteroatoms selected from N, O and S;
R4.is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, c) OR7, or d) C(O)2R7;

RS is a) unsubstituted or substituted C1-Cg alkyl, b) C2-Cg alkenyl-R7, c) Cp-Cg alkynyl-R7, d)

unsubstituted or substituted aryl, e) unsubstituted or substituted heterocyclyl, f)
C(O)NR7(CR22),C(O)OR7, or g) C(O)R7; said alkyl, alkenyl, alkynyl, aryl or heterocyclyl is optionally
substituted with at least one substituent selected from: i) halo, ii) unsubstituted or substituted C1-Cg
alkyl, iii) OR7, iv) NR72, v) NO9, and vi) S(O)R6;

RO is independently selected from a) unsubstituted or substituted C1-Cg alkyl, and b) unsubstituted or

substituted aryl;

R7 is independently selected from a) H, b) unsubstituted or substituted C1-Cg alkyl, c) unsubstituted or
substituted aryl, d) unsubstituted or substituted heterocyclyl, and e) CF3; said alkyl, aryl and
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1H NMR (DVBO-d6, 400 MHz) S 12.12 (1H, s), 11.50 (1H,

s), 8.49 (1H, 1), 7.69 (1H, d, J =.6 Hz), 7.47 (1H,
wa@l2003/000884 3Hz), 7.46 (1H, dd, J = 5.4Hz, XXHz)PCTUEB04/017357
(1H,s), 7.35 (1H d, J = 8.2Hz), 7.25 (1H, d, J 10 =
1.1 Hz), 7.21 (1H, t J = XX Hz), 7.05 (1H, d, J = 9.1

Hz), 3.53 (2H, s), 3.07 (4H, s), 2.82 (3H, s), 2.47
(4H, s); 13C NWR (DWVSO-d6, 100 MHz) &, Anal. Cal cd for

heterocgzlg s%%%ﬁ y s%stltgtgd égh atﬁeasgo%ubﬂtue&tzselggted gomi)_l_h% 11) glsubstltuted
or subspifuezl, C1-8@ 2, 20 OB/ OGDEBAZ. PIFODSZO0H/IQRFET  WHAT | S
CLAIMED IS: 1. A conpound of Formula I: RL R4 R2 R5
- R3 NO2 5 wherein Ra is independently selected from a)
mis 1 ohr ogen, and b) unsubstituted or substituted Cl-C6
alkyl; Rl is a) hydrogen, b) unsubstituted or
. Substituted C1-C6 alkyl, and c) ORS; 10 R2 is a)
n is indgpenderiyil: 163 3u‘?¥§‘ubst|tut ed or substituted Cl-C6 al kyl,
c) (CRa2)nR7, d) Q(CRa2)nOR7, e) Q(CRa2)nR7, or f)

. ;. R3 is a) hydrogen, b) unsubstituted or
“154’%029{5& ed C1-C6 alkyl, or ¢c) ORS; 15 R2 and R3 can
be taken together to forma cyclic noiety, (CH2)u,

gyclic nmoiety optionally containing one or two
Orasal?]ﬁ{tegepoatorm selected fromN, 0 and S; R4.is a)
hydrogen, b) unsubstituted or substituted Cl1-C6 al kyl,

c) ORS; or g ))&B7accor3i9 Rcihda ﬁ)wh‘éféﬁf"bSt ' tuted or
substituted Cil- al kyl, b% C2- C6 al kenyl - c) C2-C6

al kynyl -R7, d) unsubstituted or substitut ed aryl, e)
Rlis hyisgdast i t uted or substituted heterocyclyl, f)
C(O NR7( CRa2) nC(O) OR7, or g) C(ORY7; said alkyl,
4: al kenyl , al k{@ 7. aryl or heterocyclyl is optionally
R%is aébe@éqgeﬂmrébc ®R"at | east one substituent selected
from i) halo, ii) unsubstituted or substituted Cl-C6
25 al kyl, iii) OR7, iv) NR72, v) NO2, and vi) S(O) nR6;
or a salfgherest.i ndependent |y sel ected from a) unsubstituted or
substituted Cl-C6 al kyl, and b) unsubstituted or

substituted_aryl; 30 R7_is indepepdently selected from
a) H, %) on Lo Céﬂlmsld%ft?f iP8d - o al kyl, c)

Trans-33- (MGt néthinechlfohiyl p@eb&ﬁlletlbbﬂﬁéthﬁlb ylnlnddbheHﬂPWBﬁm 12tdétRsky-quinoline;
Methylgl{r’—)g(?gg—g &é-mlflroel% g]e%tzoecﬁoxo %pfop ar enoﬁ?glycmaﬁe said al kyl,
(2E)-3-(2-nitrophenyl)-1-phenylprop-2-en-1-one;

(2E)-3-(2-nitrophenyl)acrylaldehyde;
2-Nitro-1-[(1E)-prop-1-en-1-yl]-4-(trifluoromethoxy)benzene;
2-Methoxy-5-[(E)-2~(5-methoxy-2-nitrophenyl)vinyl]pyridine;
2-Methoxy-3-[(E)-2-(5-methyl-2-nitrophenyl)vinyl]pyridine;
2-Chloro-3-[(E)-)-2-[5-(2-methoxyethoxy)-2-nitrophenyl]vinyl }quinoline;

2-Methoxy-3-{ (E)-2-[5-(2-methoxyethoxy)-2-nitrophenyl]vinyl }quinoline;
2-Methoxy-3-[(E)-2-[2-nitro-5-(2-piperidin-1-ylethoxy)phenyl]vinyl } quinoline;
2-Chloro-3-[(E)-2-(5-methyl-2-nitrophenyl)vinyl]quinoline;
2-Methoxy-3-[(E)-2-(5-methyl-2-nitrophenyl)vinyl]quinoline;
3-[(E)-2-(5-{[4-(methylsulfonyl)piperazin-1-ylJmethyl }-2-nitrophenyl)vinyl]quinolin-2-(1H)-one;
2-[(E)-2~(5-chloro-2-nitrophenyl)vinyl]-1-(phenylsulfonyl)-1H-indole;

Methyl (2Z2)-2-[2-nitro-4-(trifluoromethoxy)phenyl]-3-phenylacrylate;
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optionally substituted with at | east one substituent
w@edosoomss fromi) halo, ii) unsubstituted or PCT/US2004/017357

substituted C1-C6 al kyl, iii) OR7, iv) NR72, v) NO2,

and vi) S(OnR6, mis 1 or 2; 5 n is independently O,

1, 2, 3, or 4; uis4,56,70r8; 10 or a salt thereof.

2. The conpound according to Claim1, wherein: Rl is

, 15 R4 rogen, or b) C(O2R7; or a
L1<1E§2583hé9éwmel lgbméﬁ%x Bhd of Claim 1 sel ected

from
ranss:3-12- [ 5- (4- met hanesul f onyl - pi per azi ne-1I -yl met hyl
ora%§ rﬁ#tro phenyl ] -vi nyl }-2-nethoxy-quinoline
Met hyl - N-[ (2E) - 3-(6-ni tro-1, 3- benzodi oxol - 5-yl ) prop- 2-
enoyl ] 49l yci
(2E) - 34(2 nﬁ??ogﬁgﬁf mnml enylprop 2 en | - one;
(2E) - 3-(2- nltrophenyl)acryh
2-Nitro-1-[(1E)- propl-en-
nzene; R%
2- Met hoxy-5-[ (E)-2-(5-ne
di ne; N
2- Met hoxy-3-[(E) - 2- (SRnethMI-Z Ni trophenyl ) vinyl ] pyrid
i ne; R
2-Chloro-3-[(E)-)-2-[5-(2-met hoxyet hoxy) - 2- ni t r ophenyl
whereihvi nyl }qui nol i ne; 2- Met hoxy- 3-{
(E) - 2-[5-(2- met hoxyet hoxy) - 2- ni t r ophenyl ] vi nyl
}qui nol i ne; 30
R is H2r MiEE, hoxy- 3-[ (E) - 2-[ 2- ni tr 0o- 5- ( 2- pi peri di n- 1-yl et hoxy)
phenyl ] vi nyl }quinoline
. 2-Chloro-3-] % 55- nmet hyl - 2 n|troPhenyI ¥
Rais 1a4ﬁpﬁr&ept}yeselected rom a) hydrogen, and b) unsubstituted or substltu ed C1-Cg alkyl;

2- thhoxy 3- [(E) 2- (5-net hyl - 2-ni t rophenyl ) vi nyl ]

RLis a?ﬁY%}ﬁ%ﬁnn'geh wiitb R FifBikusd G1-Cogohant g OR7

-2-ni trophenyl ) vi nyl ] qui nol i n-2-(1H) - one;
R2 is z&é g%eﬂ_zﬁ)(ug) er)lé]tlltgi!élg 8%52 ﬁ&?&’ﬁ‘f %I04, Y ddRa s RIS BRI B8R, €)

O(CR ﬁ2£®2ﬂﬁ1tro 4- (trlfluoronethoxy)phenyl] 3- phenyl ac
ryI at e; -24 WD 2005/ 000804 PCT/ USZOO4/ 017357

(1E, 3E) - buta-1, 3-dj ene-1, 4- 627n|trobenzene
R3 is a)) hydrogen, b) unbubstitutad of Substituted C1-Cga or c)

aldeqi e;
-yl ] (trlfluoronethoxy)be

HeBophenyl ) vi nyl ] pyri

R2 and R3 can be taken together to form a cyclic moiety, (CH2)y, said cyclic moiety optionally

containing one or two heteroatoms selected from N, O and S;
R4 is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, c) OR7, or d) C(O)2R7;

RS is a) unsubstituted or substituted C1-Cg alkyl, b) C2-Cg alkenyl-R7, c) C2-Cg alkynyl-R7, d)

unsubstituted or substituted aryl, ) unsubstituted or substituted heterocyclyl, or f)
C(O)NR7(CR22),C(O)OR7; said alkyl, alkenyl, alkynyl, aryl or heterocyclyl is optionally substituted

with at least one substituent selected from: i) halo, ii) unsubstituted or substituted C1-Cg alkyl, iii) OR7,

iv) NR72, v) NO2, and vi) S(O);R0;
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or a salt thereof. 5 4. A conpound of Formula IT RL R4
R2 R R3- NR wherein Ris Hor OH 10 Ra is
w0 pabspensoent | y sel ected from a) hydrogen, and BJT/US2004/017357
unsubstituted or substituted C-C6 alkyl; R is a)
hydrogen, b) unsubstituted or substituted C-C6 al kyl,
and c¢) OR7; 15 R2 is a) hydrogen, b) unsubstituted or
substituted O -C6 al kyl, c¢) (CRa2)nR7, d) Q(CRa2)nOR7,
e) Q(CRa2)nR7, or f) halo R3 is a) hydrogen, %%R$ )
RG is independentlytsaleeterl Gm gliistbstitutescpr @llbs@@teélqdﬁﬁ albsrl ael)i ubstituted or
and R3 can be taken together to forma cyclic
subﬁﬁ&gd5%1 (CH2)u, said cyclic noiety optionally
contalnlng one or two heteroatons selected fromN, O
R7 is igddgendentifhelesediro WHHOG) @Msubbituidd Stubititited €g-Cgralkyl, c) unsubstituted or

. t]tut d - I kyl OR7Y d Q. .25 R
subsiFEE 1. erisqRu st ot et adoae] o8 ghlgtion i =2
heterodgdty(R o@ﬂdﬁﬁmyéubﬁﬁute@ witkdr 166t addeyibyibue/seletted from i) halo, ii) unsubstituted
or subél.’i St : { %yl(ﬁiﬁ il E)Rsuig)c‘ﬁkbftvzglogrzﬂd v1)%)(05”§61b3t ituted or

eroc
C(O) NR7( CRa2) nC( O 027 said al kyI al kenyl , al kynyl ,
nuslggyl or heterocyclyl is optlonally substltuted mnth

‘| east one substituent selected from i) halo, ii)
ynsubstltuted or substituted A-C6 alkyl, iii) ORS,
nisindegénd 1V, 3NP4; and vi) S(O) nR6; 30 25 WO
05/ 0 0804 PCT/ US2004/ 017357 R6 is i ndependent |y

selected froma) unsubstituted or substituted Cl-C6

uis 4, 8)&Ylor 8;and b) unsubstituted or substituted aryl; R7
i s independently selected froma) H, b) unsubstituted
or substituted Cl-C6 al kyl, c¢) unsubstituted or 5

or a phgupseticaltyedceptaple saldjhetenbubst i t ut ed or substit ut ed
heterocyclyl, and e) CF3; said al kyl, aryl and
heterocyclyl is optionally substituted with at | east
one subst i t Hesromperiace)tding ghtlaim faherein; j )
unsubstituted or substituted Cl1-C6 alkyl, iii) OR7,

lelw&%gNR72 v) NO2, and vi) S(OnR6, mis 1 or 2;

R4 is hydrogen or C(O)2R7;

R5 is a) unsubstituted or substituted C1-Cg alkyl, b) unsubstituted or substituted aryl, ¢) unsubstituted or
substituted heterocyclyl, or d) C(O)NR7(CR22),C(O)OR7;

or a pharmaceutically acceptable salt thereof.

6. The compound according to Claim 5 selected from:
2-Methoxy-3-[5-(piperazin-1-ylmethyl)-1 H-indol-2-yl]quinoline;
N-(Carbomethoxy)-5,6-methylenedioxy-/ H-indole-2-carboxamide;
2-(2-methoxyquinolin-3-yl)-6-methyl-5-{ [4-(methylsulfonyl)piperazin-1-yl]Jmethyl } -1H-indol-1-ol;
2-Methoxy-6-[5-methoxy-/ H-indol-2-yl] pyridine;
2-Methoxy-3-[5-methyl-/ H-indol-2-yl] pyridine;
2-Chloro-3-[5-(methoxyethoxy)-1 H-indol-2-yl]quinoline;
2-Methoxy-3-[5-(methoxyethoxy)-1 H-indol-2-yl]quinoline;

-26 -



10

15

20

25

10 n is independently 0, 1, 2, 3, or 4;
uis4,5,6,70r8; 15 or a pharmaceutically acceptable
wa@ ados/o0dses eof . 5. The compound accordi ng to C BCTUZ2004/017357
wherein: Rl is hydrogen; 20 R4 is hydrogen or
C(O2R7; R5 is a) unsubstituted or substituted Cl-C6
al kyl, b) unsubstituted or substituted aryl, c)
unsubstituted or substituted heterocyclyl or d)
OR7; .25 or harnaceutlcally
2 Meﬂ%%’é’g?é Pﬁ’eé)ﬁ}yﬁ]%‘%ﬂé)r ~Hgindop2-yRginalgfmound accor di ng to

2-Chldeh-aHfanbthy Bl B dideti2 fyhqutholine; _
-Metgox'y%t-{f}-méfhﬁégslné& RS AR y! methyl) - 1H-i ndol - 2-yl]

3-[5- [NM@bylb@ﬁwexlhbwa%nﬁﬂm@hﬂyﬂIéﬂwieo&yﬂqlll'flkqlint%]fé -@ecar box
-Ben?emsgﬁonyl% (( %erfg?f 51 quﬁHdBpi '}n) 1§dc§f«% ) - 6-nmet hyl - 5-{

on I perazin met h
Methyﬁ Zy&th@éﬂ 3caépox¥/ atep P yT] y
2- Met hoxy- 6- [ 5- met hoxy-] Hi ndol - 2-yl] pyridine;

2- Met hox i ndol - 2-yl ridine;
Orap%mTﬁFﬂ¥%M%mf%’tﬂ§?ﬁ Q?%#%oxy)-lFkyngoryz-yl]quinoIine;

2 Met hgxy- 3- y) - 1Hi ndol - 2-yl ] qui nol i ne

; -26 3@ 206@%8%%@%&8E%§§}%§004/017357
2-(2-npthigsyduinelin-3-yDg- @iﬂlﬂr%denwlemlﬁmx%lpqrwm Addmetbyli Iyinidel-1-ol; and
2-MetRbxlyBer5- n{étﬂ gﬂfzm By limbdr REQhadowhn gisionat | ne;

xkl/brge%o[%(-s 8’ -me yI -ﬁc{zi nc]oltj-ﬁgny ) qui n%)sj]%(ﬁtﬂ

3 [5-[4- (Met hyl sul fonyl)-1-pi perazinyl]nmethyl]-1Hindo
or a plaémateitichllPatcei@dblasaR(Hdrfofone; 5 1-B

enzenesul fonyl - 2- (1" benzyl -5 -chl oroi ndol -2" -yl)

i ndol e; Methyl 2-phenylindol e-3-carboxylate; or a

phar ma8eut i éairbgessioc pepaine hesatnpoundef defforma 1, acsording to Claim 4,

which %912{@%”12 Ogglgﬁcﬁ%]l}{z%@%hyﬁtye (éychzatlﬁn egl cir[ho—mtrostyrene of Formula I:

[4- (nethylsulfonyl)plperazhm 1Fyl]nethyl} 1Hindol-1-0
[; and 2-Met hoxy-3-[5- [
[ 4- (et hysul fonyl ) - 1- B3 :
]-qui noline or a pharnacg gal |y acceptable salt
t her eof .

wherein

Ra js independently selected from a) hydrogen, and b) unsubstituted or substituted C1-Cg alkyl;
R1 is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, and ¢) OR7;

R2 is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, ¢) (CR22)pR7, d) O(CR22),OR7, ¢)
O(CR22)pR7, or f) halo;

R3 is a) hydrogen, b) unsubstituted or substituted C1-Cg alkyl, or ¢c) OR7;
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15 8. A process for preparing the conpound of the
Formula Il, according to Claim4, which conprises a
w@adosadisun cat al yzed reductive cyclizati on of BEIT/US2004/017357

ortho-nitrostyrene of Fornula |l: RL R4 R2L RS R3
N2 H1 wherein 20 Ra is independently selected from
a) hydrogen, and b) unsubstituted or substituted Cl-C6
alkyl; Rl is a) hydrogen, b) unsubstituted or
supstituted C1-C6 al kyl, and c) OR7; 25 R2 is a) )

R2 andRriren §e ekerypeathes thorp e gy dig nesiety (BER)ut spideyclil mostygpkgnally

g:Rgé) gé?&? Q(CRa2) nR7, or f)

contalrﬁﬁa“gl SISy aq%ﬂ %%%‘%,}r ) l?n@)&bst ituted or
substltuted O CB al kyl, or ¢c) OR7; -27 WO

R4 is a? 5 30,03 Qs u RG4S 008t LB ZC o RRylac)dDIRE o @NClog,Raken
together to forma cyclic noiety, (CH2)u, said cyclic
noi ety optionally containing one or two heteroatons

RS is ay misglostiotedfar owhstifuied GirGs 8kylR) GosCaylkdryHR bg R CbS)alkynyl R7, d)

unsubs gl'?e St | %t eg %rykg)c'llilr%%%;)tltmltl de odg%stlrtc?efi%aé&/ocyclgl t;) £ t u te d
C(O)NR{ (B2 p@)OR%yr DI 5 paid syl fivenyl plkpnyl syl o kV?FWY-CW is optionally
substlt&&d wHR USRS drb Whmdiveht sslefisd frbiii®Rhla N insuBstituted or substituted C1-Cg

alkyl i %#ﬁ‘ )I(%Wb)aéﬁl S%)(#BHEQ)% Igl((:) tO)e ngcyglalyld’ a}c ?<y| :

al kenyl , al kynyl, aryl or heterocyclyl is optionally

RO is 11?dégéc'nder¥tf)’§l Elgﬁzt(\—m fr&n% I&Aﬁsﬁggutte:&[bg Flﬁ)ggt%l edglt“]l é al?ﬁt gtb?:%s&%stituted or

substitdt®d akkyl ', ii1i) CR? iv) NR72, v) NO2, and vi)
S(OnR6; R6 is independently sel ected fron1a)
. .unsubstituted or substituted Cl-C6. al kyl ]
R7 is 11&F§gg)5§1¢tqytsalfa@;6d {spm agﬁb@tqnfq%tgategpryqubsq@ewl |C§ alky ¢) unsubstituted or
substititBdl 2P A0eRdbshituted|og eab@@kufeﬂ @efe@d¢ychyl, Aajl e VOB RSl ialkyil, @61 Aid
substituted Cl-C6 al kyl, c£ unsubstituted or . R .
heterogyglykis optinally sibsfituted, ymﬁ Aleass enersiestitrenseleptsd frrmyt fadp, i) unsubstituted
or subdhieti@lrOcfe hliyl, 11131@8761)0 KR%2, v3HDd, abki)IS(OnrBA, and
heterocyclyl is optionally substituted with at |east
one substituent selected fromi) halo, ii)
mis 1 orsubstituted or substituted C1-C6 alkyl, iii) OR7,
iv) NR72, v) N2, and vi) S(OnR6, 20 mis | or 2; n
is independently 0O, 1, 2, 3, or 4;
n is independently O, 1, 2, 3, or 4,

uis4,5,6,7or8;
to produce a compound of Formula IL
o. The process of Claim 8, wherein the palladium catalyst is generated irn situ.
10. The process of Claim 9 wherein the palladium catalyst is comprised of a
palladium source, which is selected from palladium (II) acetate, palladium (II) trifluoroacetate and

Pd,(dba)s, and a ligand, which is selected from an aromatic diamine.

11. The process of Claim 10, wherein the aromatic diamine is selected from 1,10-

phenanthroline (phen), 3,4,7,8-tetramethyl-1,10-phenanthroline and bipyridine.
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uis 4, 5 6, 7 or 8; 25 to produce a conpound of

Formula H 9. The process of Caim8, wherein the
w@adosaadisum cat al yst is generated in situ. 30 ROr/UIIwe4/017357

process of Claim9 wherein the palladiumcatalyst is

conprised of a palladiumsource, which is sel ected

frompalladium (11) acetate, palladium(I1)

trifluoroacetate and Pd2(dba)3, and a |igand, which

is selected froman aromatic diamne. 11. The process

of Claim 10, wherein the aromatic diamne is sel ected

f rom 1140- 3be ploessast Glaeh i Nehefgh eid)palladium is about 0.05 to about 1.5 mol%

r I phenant hr ol i ne and
and thE i dflllei P AT g?}%zib‘tﬁ’%? P000804 PCT/ US2004/ 017357 12.
The process of Caim11l wherein the palladiumis about

0. 05 t g3 aboyf, al;grr?esggll %m‘?@ g/hérgiﬁ el o;%ﬂﬁﬁurh%at@l?&% II)’erognetdoand is

about 25 nol % rocess Claim 8 ein

selectqdrfponpplienRdiQlh-celicaiRd ek Sndpiﬁ’élﬂﬁii%el)z-and is selected
from phen2Pd( OTf) 2, phen2Pd(PF6)2 and phen2Pd( BF4) 2.

14. The, progess of 3 further co i se

addi 1108, WARGRoRes Stilatt ek Blpefotsrres SaAGL e i s slected
from AHOTBHCIA.CulOAdR. The process of O aim 14 which further

conprises a solvent selected from dinethylformam de,

DMSO, THF, acetonitrile, toluene, dinethylacetam de,
N- et hyd. py Thepiodéss ohElainaktiwhioh futberdiogintisss alselions paectefigrom

d1met%ornq-a?r§deo DRERS, ST I—ﬁf acgtcﬁﬁtme 1t131u\94ﬂae Hf?ﬂe‘fhy‘iéa@caﬁﬁlel I@Qﬂeﬂm pyrrolidinone, and
cat al yst 'is palladi um (I I trifluoracetate,:

ortho-iclypgPsEerdi ani ne i s
3,4,7,8-tetramet hyl -1, 10- phenat hrol i ne, and a sol vent

is add The ess. of Ol aim16.wher

or easutt | s Thsees B CERATIrerm Bemetdn g sfydgom a0
trifluogdoetuit, tHdarGmatRdidiBine & %,ﬁ&mambi{hyl-ht(bﬁmnath@hne and a solvent is added.

2- (2- met hoxyqui nol i n- 3-yl) - 6- rrethyl { [ 4-

met hyl sul f onyl ) pi perazi n-1-yl ] met hyl 1H i ndol -| - ol

\(Nhl Chyéar‘rpr [I‘Qégr)oggsgﬁf Q]aﬁglﬁ Wéqqgm gxe{p);essure is about 15 psig CO and the

tempegh{rglsggomg bhanesul f onyl - pi perazi ne-1-yl nethyl )-2-nitro
- phenyl ] -vinyl }-2-nmet hoxy-quinoline with a pall adi um

catal yst and a solvent to 25 produce a reaction
m xt ur @g. b) Ansreé&ssifor plepding 262 n@ADKY QI3 1)-@niethy RH Ot

(meth%lﬁ)u&%{lylg)&e@zm-ﬁq]m&gyl?q}ﬂ%&lol I’i-ol gvhlch com{;rll? grature of

mixing trans-3-{2-[5-(4-methanesulfonyl-piperazine-1-ylmethyl)-2-nitro-
phenyl]-vinyl }-2-methoxy-quinoline with a palladium catalyst and a solvent to
produce a reaction mixture;

b) pressurizing the reaction mixture to about 15 psig with CO and maintaining a
temperature of about 70 °C; and

c) isolating 2-(2-methoxyquinolin-3-y1)-6-methyl-5-{ [4-(methylsulfonyl)piperazin-
1-ylmethyl }~1H-indol-1-ol.

19. A process for preparing 2-methoxy-3-[5-[[4-(methysulfonyl)-1-
piperazinyl]methyl]-1H-indol-2-yl]-quinoline which comprises
a) mixing trans-3-{2-[5-(4-methanesulfonyl-piperazine-1-ylmethyl)-2-nitro-
phenyl]-vinyl }-2-methoxy-quinoline with a palladium catalyst, a aromatic

diamine and a solvent to produce a reaction mixture;
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c) isolating 2-(2-nethoxyquinolin-3-yl)-6-nethyl-5-{
[4- (et hyl sul fonyl) pi perazin- 1-yl]nethyl

wQ 2051000800l -1 -0l . 30 19. A process for prepariPQI/us2004/017357
2- met hoxy- 3-[ 5-[[ 4- (et hysul fonyl ) - 1-
pi perazi nyl ] met hyl ] -1Hi ndol - 2-yl ] - qui nol i ne whi ch
conprises a) mxing trans-3-{
2- [ 5- (4- et hanesul f onyl - pi perazi ne-1-yl methyl )-2-nitro
- phenyl]-vinyl}-2-nmethoxy-quinolipe wwth a palladium . .
cat al yg)t . aPETYHERE e a8 BRI APRpt &0 BYE Yih{C0ypd maintaining a
produce a reapbtiatife dhakbuireC;-ad@ WO 2005/ 000804

PCT/ US2004/ 01,7357, b r | ZI he..r.eaction .
mixtur® o aBate epeRiE R AP ERE AR gty 1o 2

t enper at ur eylbfiviablingt 70 C, and c) isolating
2-met hoxy-3-[5-[[ 4- (nmet hysul fonyl ) - 1- pi perazi nyl ] net hy
[]-1Hindol-2- yl]-quinoline. 5 -30
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