- WD 2004/ 052893 PCT/ US2003/ 038932 SUBSTI TUTED
DI HYDROPYRANO | I Y WE DERI VATI VES AS

"I NHI BITORS OF P \ | VATOR | NHI Bl TOR- 1
(PAI - 1) Thi s inventigt el ates to substituted -
N RYWBano i ndol e- 3, 4-dione 5 derivati veSTuSHUI38932
as inhibitors of plasm nogen activator inhibitor-1
(PAlI-1) and therapeutic conpositions containing such
conmpounds for treating conditions resulting from

fi gri nauqsmumsonmpsrmhoaanwgpsl,midhé Bx?s&’lghﬁ%izé AS

and coro rde o monary f1brosrs.

10 BAckon KL OB R haR e m AT PAWR MibromeupaLs
inhibitor-1 (PAI-1) is a major regul atory conponent of
the pl asThisiopeshtioh areBidd Y S LKA - dh principal
@hyﬁgmag\gi;c %ﬂﬁ]i;%i it*g)"léj of bot ﬁ&.]h%ufégs udéh’}tdif’ﬁg'gg? airg(rjﬁqeﬁ%’g'éjf?ne
activator (1 “and 1Bk PnBEFMingIRn Brtivater rndeRiter-1 (PAIS1) and
act itWPGFt'ClQS?”PQW.S C@it@_\mﬁ ®dh phrasatmds BV&éa&in@EonBi%ns]resulting
hav &obem®nolys aR6idak 86cristdieg (i [ﬁ(’%ﬂlm%ﬁea‘ég o, Prary Rgagiglipease,

i ndi b ni mal experinents Shiamirt
69, agggﬁﬁi@%%@fmﬁei Ily, Arteriosclerosis and _
Thronbosi s, 11, 1276 (1991); Carneliet, Journal of

101 i ni cal I nvesti galga@kGROUNDZGP ) and clinical
studi es (Rocha, Fibrirnolysis, 8, ) 94; Aznar,

Haenostasis 24, 243 (1994)). Anti body neutralization

of PAI - 1Plagmingdenyacihator ebibitdreld(PAR1 s @IA4jbraBgWtory component of
endagepadisindgn BrBRh Ledtem aBA-1 RRE 1 Bi enond., . |
Ci rgul at 0?16? 9? 1172#2&98% J;{EE@%%&&%@’&F%{’?%H‘ﬂ'g‘go,r of both
305, P 1"GREoRIssmipds] 2etivgior BGA) andprokipage. typeh alaemindgen activator
| 1&§e|_er6”'?/-‘ﬁp Flegateeplasmm ieheafiBakt hivewes® Bss%biﬁt@? @#th thrombotic events
pol 6 Visdidate dOMAENimalS ournal._of c|injcal,

Endogg i.r;o} ocﬁj%)aar{ga l\/éé){agrrt'm IS M@%tmuﬁ %%%’2 69, %??0{3??7%56'"%
boné" FEFEORTREdTImResEr bhelR78 el PRY) e Rayneliddadouymal of Clinical
Jour'rKghtigetionBsi &75thd920) ati nietical stiRREL@oEHY, FbBnolyRis, 8540 oo
00 epthostyseoseslt el S o0

‘,%be %sugt Lity in treating ons ori
i br' T h ?‘{/t"r YrLIBP Rl rEpREAOUss trerepolysiseiand tripesintiors i(Biemond,
X| or %?P’?tlme&‘a_tﬁm S‘@QS)ELZJD \direwagonyss, i305,q9992)). Elevated levels of
Z Pl e afdh $R8 SmpiicRQ 4G ary.s ngf one, etc.
30 VO <{99/ 42@53 and lc99/_“41'3 %tfgéc:ﬁ SL Nl Firh FecPolveysiic ovary
der i"vat T Ues Pt /A& & Iciiah nddcsipetedyaanss Metabblisint 88,54, 0f563
phos2H0))iand dene sy imeisced S fasiroden d¥HEMPLUDES, Joumal of Bone and
36N |mABFEN RIs¥arc; 48X, 45RYBo00)). - Accordingly, agents that inhibit PAI1 would
~ .be of utility in treating conditions briginating from fibrinolytic disorder such as 'deep
vein thrombosis, coronary heart disease, pulmonary fibrosis, Alzheimer's disease,
polycystic ovary syndrome, etc.

30 WO 99/43654 and WO 99/43651 disclose: indole derivatives of the following

formgla as inhibitors of phospholipase enzymes useful in preventing inflammatory
conditions. '
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-1 WD 2004/ 052893 PCT/ US2003/038932 R, R3. R R4 N
R2 R5 US 4, 851, 406 di scl oses cardi ot oni ¢ conpounds of
the followng fornula: R A XR2Z NR3 5 wherein: A
§V0a20g4|/ve menbered, or six-nmenbered ring heterocycle;

4 BHiY, an al kyl ene, or a vinylene radli’Q:TaWJSN‘R/"JRMZ
|s a H, aIkyI, al kenyl , cycl oal kyl, cycl oal kenyl ,
car boxyl, cyano, al kyl carbonyl, alkoxycarbonyl
am nocar bonyl , al kyl am nocar bonyl ,
di al kyl am nocar bonyl or ﬂryl radR al; R is H alkyl,

tri hal ogenonet hyl , hydroxy&L\b oaIkyI cyano,
car.boxyl , cycloalkenyl arboxXyl \ cpano,

al kyl car bonyl , alkoxy : aﬁ1nocarbony|
alkylaninocarbonyl di dl iyl am nogar bonyl or aryl

radical; and R3is a hydrogen at WO 96132379

t eaches PDE-i nhi bitor conpounds of the follow ng
~fornul a: is.a H

hal ogen, USthB ?g%cd;g% %(s%é rdbogr%q %%%epg’unds g‘)%?/o,uo‘fw%éofm“'a
al kenyl, or acyl; R2 is H hal ogdn, carboxy, |ower.
alkenyl, or acyl; R3 i %Le kenyl or. |ower
al kenyl, both optionally s and R4 is
carboxy, pr ot ect ed car boxy, WD 9928297
relates to substituted indoles ofﬁghe foll ow ng
_ a. W .th 520 th ombin inhibiting effect and

f5| br| ﬁ‘&&‘eﬁ 't 8J¥BTBM %fﬁ?'a‘ijéﬁﬁ“@?m%%f?de@tg. heterocycle; X is a bond, an

alkylene or a vinylene radical; Ry is a H, alkyl, alkenyl, cycloalkyl, cycloalkenyl,
carboxyl, cyano, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl or aryl radical; Ry is H, alkyl, trihalogenomethyl, hydroxyl
“cycloalkyl, cyano, carboxyl, cycloalkenyl,: carboxyl, cyano, alkylcarbonyl, alkoxy-

10 carbonyl, aminocarbonyl, alkylammocarbonyl dlalkylammocarbonyl or aryl radical;
and Rj is a hydrogen atom.

WO 96/32379 teaches PDE-inhibitor compounds of the following formula:

Ry
I
Ri—— b Ro
. S N
\R3

15 wherein Ryis a H, halogen, nitro, carboxy, protected carboxy, lower alkenyl, or acyl;
R, is H, halogen, carboxy, lower alkenyl or acyl Ri is a lower alkenyl, or lower
alkenyl, both optionally substituted; and Rsis carboxy, protected carboxy, or acyl.

WO 9928297 relates to substituted indoles of the following formula with
20  thrombin inhibiting effect and fibrinogen receptor antagonist effect.



-2 Rd Ra; RR NRb where: Ra is hal ogen, carboxy,
R3RAN- CO-, R3RASO2-, or RARSN-; Rb and Rd are either
al kyl or R2-A where R2 is a phenyl optionally
substituted and A is an al kyl ene or ‘a substituted

al kylene; and Rc is a hydrogen, or alkyl. 5 EP O 655
439 teaches 5,6 fused ring bicyclic conpounds

i nclusive of indoles, benzofurans, and

benzot hi ophenes correspondlng t had follomnng fornmul a as

pl at el et aggregati on inhj . B (La) X5\ X3a
J. - =" 2 X7 --- Z araRR)m A RSUMVARY OF THE
I NVENTI ON Thi s invention RCted to conpounds of

formulal: OO R O R3 N RYL(l) 15 wherein: R
is Cl-C8 alkyl, preferably CL-C5 8 kyl, C3-C6
whgtst Balisylogen CHEBOEB-RABN: 901, GaRiSfl-, opRuFSHiHH and Rd are either alkyl or

Q‘l?«hé?él R, 6 Hyhenyirdpaondiy ibsiERd¥ha AMIGH GikPedd 6 4 LitSHURH alkylene;
and Sc is a hydrogen, or alkyl.

5
EP 0 655 439 teaches 5,6 fused ring bicyclic compounds inclusive of'indoles,
benz.ofurans, and benzothiophenes corresponding the following formula as platelet aggregation
inhibitors.
B\
(La)
| i {2
' \
/ X (La)_
(R2)m
10 SUMMARY OF THE INVENTION

This invention is directed to compounds of formuia I:

15 wherein:

Ry is C4-Cgq alkyl, preferably C4-Cs alkyl, Cs-Cq cycloalkyl, -CH,-C3-Cs cycloalkyl, pyridinyl,
-CHo-pyridinyl, phenyl or benzyl, wherein the rings of the
20 '
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20 -3 cycloal kyl, pyridinyl, phenyl and benzyl groups
may be optionally substituted by from1 to 3 groups
i ndependently sel ected from hal ogen, Cl-C6 al kyl,
Cl-C6 perfluoroal kyl, -OCl1-C6 perfluoroal kyl, Cl-C6
al koxy, -OH, -NH2, or -NO2; 5 R2 is hydrogen, hal ogen,
Cl-C6 al kyl, Ci1-C3 perfluoroalkyl Cl- C6 al koxy, C3-C6
cyel oal k -CH2-C3-C6 ¢ oal kyl, hydroxy, -NH2, or
KBRS, PR 0 SRasbb g Crr g SRR Seseileisd By rom 1 t0 3
geudd urcieperidiytly, s€cteds framk dralogerC3€6s Gykyl, 0@FBy Iperfluoroalkyl, -O-C,-Cq
o%kc;ﬁcgmglana@éykm N dE0KY,, - NH2, -NG2, phenyl,
enzyl, benzyl oxy, yrlﬁlnyl “or -CH2-pyridinyl, 10
wherein the rings of these groups may be optlonally

Subst Ri sthgdtots, halagan1C-O, SgINGR peiDsiOMN ST, aoxy, CsC; oycioalkyl
=4 Qj?tce@yél ;{E&] HW%JNH]% ggen, Cl-C6 alkyl, Cl-C6

perf uor oa per f | uoroal kyl, C1-C6
al koxy, -OH, -NH2, or -NO2; or a pharnaceutically

accepRraislhgdrogdr h@ﬁgeastecs alkynrand, fﬂ)@ﬁl&&f)alky'lfc H}%Ik@fﬁ@?@E cycloalkyl,
%ﬂv%& 81%‘0@1@‘1&8%9}” glquls) mg@lglugenzg enﬁykﬁy ;?yéldl&t cczggHz -pyridinyt,
wheegn | thegings q&ymseagrreyws magHge- gRiogsly csubsButet\ty, from 1 to 3 groups
inydpeddamyy , seteClda - ﬁc}fﬁlpﬂeﬁw haRBeNYt,-cORIKpenzYd,, mﬁ@cfn%w -0-C4-Cq

C 0 r1di F
b Sy L S s SRy B o o

fon Begpebups |ndependently sel ected from hal ogen, C1-C6
al kyl, C1- C6 perfluoroal kyl, -O Cl1-C6 perfluoroal kyl,

Cl- C6al ko dr ogen,
L OOnel b i i 0t ol £ B b 1Y 08
al koxy, C3-C6 cycloal kyl, -CH2HC3-C® cycl oal kyl,
-NH2, or -NOZ;

wherein:
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R3 i s hydrogen, hal ogen, Cl-C6 al kyl, Cl1-C3

per fl uoroal kyl, Cl1-C6 al koxy, C3-C6 cycloal kyl, 10
- CH2- C3- C6 cycl oal kyl, hydroxy, -NH2, -NO2, phenyl,
benzyl, benzyl oxy, pyridinyl, or -CH2- pyridinyl,
wherein the rings of these groups may be optionally
substituted by from1l to 3 groups independently

per 1 Bt g Ry SRR Ca GRS e rmnan, neny

abkizeagyl, whergin thilFRgs of the-cli@alkyb pyridingh piveam@ed bereal drgups may be
agsRRAIFRLEsIRA by HomeSth &lgrduBs mhéﬁbﬁaﬁfa? seldcled R rﬁ)anc\?%%ﬁfé -Cs alkyl, Cy-
I nventi on al s provi C

Creohig i, SQPRe Vo ebaelly SR et By oo Nl o s g
aIkyI C3-C6 cycl oal kyl, -CH2-C3-C6 cycl oal kyl,

pyri di RY s hydr%g‘n F?é{iSde?" @ gaIIQ'h@:th perﬂform?w m%;;rbe cycloalkyl,
e cycl oa , pyrldlny , pheny and

the r|n
(%F%ﬂﬁﬁ‘hdvtb@'NthlonaIIy substituted by from1
to 3 groups i ndependently selected from hal ogen, Cl1-C6

al kyl Cl%'hyg;gg&eﬁéll)déqr@aé ké(llyl sz %ﬂtﬁ@oaﬂ@r El 505@@%‘(@!'&5 cycloalkyl,

ha@'bg%srps gty avdzw Ndﬁ 9. pEAY. aawwavloxymwe@y' or -CH,-
ab¥iy!, whdei@theaings oiahdsglgroups Gkl b&Spticitalig yadsotateld Yl from 1 to 3 groups

Na'gpcen%r]tly Q@gctedcfﬁn Bﬁodeﬁ @h’TerEYIJ\XAP cbén Iuor&ﬁglzsq et ﬁ%perﬂuoroalkyl

gFotpd O’%e% Nt ?roﬁé# [of,a B%@P‘FWW&W%WW%%“P egfergorm thereof.
groups i ndependent|ly sel ected from hal ogen, Cl1-C6
al kyl , , [ - - f oal kyl ,
Cl- C5 aﬁ%pr(e:genﬁ) ﬁ@tl&?ﬂ%@{)%\éé%ﬁ@?&@ﬁ%& R)?r{:lulla Hgf
pharmaceutically acceptable salt or ester form
thereof. 5 The present inventioggelsocprovides a

conpound of formula (V): OO O, %!
Ry
R, N | N O
XN

Ry
(V)
wherein:

Ry is C4-Cs alkyi, C5-Cg cycloalkyl, -CH-C3-Cg cycloalkyt, pyridinyl, -CH,-pyridinyl, phenyl
or benzyl, wherein the rings of the cycloalkyl, pyridinyl, phenyl and benzyl groups may be
optionally substituted by from 1 to 3 groups independently selected from halogen, C;-C¢ alkyl, C;-
Cs perfluoroalkyl, -O-C,-Cs perfluoroalkyl, C-Cg alkoxy, -OH, -NH,, or -NO,;

R; is hydrogen, halogen, C,-Cs alkyl, C,-C; perfluoroalkyl, C,-Cg alkoxy, C3-Cg cycloalkyl,
-CH,-C;-Cq cycloalkyl, -NH,, or -NOy;

-4 -
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R5 - R R6 (V) 10 wherein: R 1is Cl1-C8 al kyl,

preferably Cl-C6 al kyl, C3-C6 cycl oal kyl, -CH2-C3-C6
cycl oal kyl, or benzyl, wherein the rings of the

cycl oal kyl and benzyl groups may be optionally

substituted by from1l to 3 groups sel ected

i ndependently from hal ogen, Cl1-C6 al kyl, Cl-C6

gFLgL;% %?alqiél)()}_lﬁﬁézcy}l g%ﬁzyl% B)?rrfyyllégrr-lggllz-ﬁ%!&P\&Ig\éﬂg@e rings of these groups
hatingertionally saiBtiwtad\ply from1-t€3 gppups indeneoddnky $¢€lectrddifoay fariggn, C1-Cs

Gk, C (B fefriulokRY-0-C B defubmaik P ad Kkl aikoxyot B, (RHCBr -NO,; or a
R4, R5 and are

cycl oal kyl , hydroxy, -NH2, or -NO2,
e RO PRRHTSN AP PO R STERORIRERIT , hal ogen, C1- C3
al kyl, C1-C3 20 perfluoroal kyl, -0 C1-C3
per f1 uehoalekar invg;&ibrcgls@%r%gﬁéé'a coourdrform@h (v)NO2;  or - a
pharmaceutically acceptable salt or ester form
thereof. -4b The present invention also provides a
conpound of formula VI: RApPpRE RO RO ~\ I \ R
(VI) whereini 5 R is Cl-CB aIkyI,O“ cycl oal kyl ,
- CH2- C3- 6 cycl oal kyl, or benyl, wh y the rings of
t he cycl oal kyl and benzyl groups ray ionally
substituted by from1 tR, 3 gr o@ jepeéndent | y
sel ected from hal ogen, jﬁ‘o abNyt ™ (1l- C6
per fl uoroal kyl , prefﬂ;&% CF3, -OCL-C6

a

perfluoroal kyl, prefer O CF3, C1! al koxy, -OH,

-NH2, or -NO2; 10 R2 i Rhydrogen, hal ogen, Cl-C6

al kyl, Cl1-C3 perfluoroalkyl, preferably -CF3, Cl1-C6

al koxy, C3-C6 cycloal kyl, -CH&VC3-C6 cycl oal kyl ,

hydeeiy, -NH2, or -NO2; and R4, R5 and R6 are each

'Cgfjge'ﬂzﬁj R 10} Y5 QRER PREMY: cPEl Q988 LrSE, -8l §¥lbaiy, or
benzyl, wherein the rings of the cycloalkyl and benzyl groups may be optionally substituted by
from 1 to 3 groups selected independently from halogen, C;-Cs alkyl, C4-C¢ perfluoroalkyt, -O-C;-

Ce perfluoroalkyl, C-Cg alkoxy, -OH, -NH,, or -NO,;

R; is hydrogen, halogen, C4-Cg alkyl, C;-C3 perfluoroalkyl, preferably —CF3, C4-C¢ alkoxy,
C;-Cg cycloalkyl, -CH,-C3-Cs cycloalkyl, hydroxy, -NH,, or -NO,;

R4, Rs and Rg are each independently hydrogen, phenyl, halogen, C4-C, alkyl, C,-C5

perfluoroalkyl, -O-C+-C; perfluoroalkyl, C;-Cj; alkoxy, -OH, -NH,, or -NO,; or a pharmaceutically
acceptable salt or ester form thereof.

- 4b -
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perfl uoroal kyl, preferably -CF3, -0 Cl-C3

perfl uoroal kyl, preferably -O CF3, Cl-C3 al koxy, -OH

- 15 NH2, or -NO2; or a pharmaceutically acceptable
salt or ester formthereof. The present invention also
provi des a pharmaceutical conposition conprising a
conmpound as described above and a pharnaceutica

carrie esent inventi vides the
use of ge Brers‘rep nt mv%‘ntlgn alao Rreyides: adc n}g&}ndsci(?ﬁyTHl l\/?j

manuf acture of a nedlcdhent for the ¢ { reaOrent of
thronmbosis, fibrinolyticeNXnyai mentO
arteri al dlsease st asfocrat ed th\ar resulting
fromatrial fibrillationA e
nyocardi al ischem a, cdiﬁlovasculd di
non-insulin dependent di abetes tNUS, the

formati on of atherosclerotic plaques,\chronic

obstructive pul monary di sease, renal fibrosis, 25

pol ycysti c ovary syndrone, Alznﬁ'ner S dlsease, or

cancer in a mammal. -4c DETAIL DESCRI PTI ON OF THE

| MOERIM ON Preferred forms of the conpounds of this

i nvent iRQI GF® alkpipseCHEycloalkUCASCL{-C{ dykioalRg, df bdhzyl, #hé&iRthe rings of

%@c@?ﬁﬁh %%Fggnzgjrl?grogés rﬁ%?r?er?éaglaagogd%t tutg& \0 fron)(\,(l1 ® f groups

plnderaagenily iselasted rae balpaeabt eCeitivt Cofe é@f’@lfod"dk peferably —CF3, -O-C4-Ce
t befienbalkyl, GrefekabYMD-200 4, 22 8RaxyPOH, UG2083N038932 More
preferred conpounds of this invention are those of

formulas (V) and (M): OOO 2 O0OR2R4Is RO -XI N
R6 Rs R:iphyfogesy halpgen, C4-Cq alkyl, C4-C; perfluoroalkyl, preferably —~CF3, C,-Cs alkoxy,

C;-Cs cycloalkyl, -CH,-C,-Cs cycloalkyl, hydroxy, -NH,, or -NO,; and

R4, Rs and Rg are each independently hydrogen, phenyl, halogen, C4-C; alkyl, C,-Cs
perfluoroalkyl, preferably —CF;, -O-C,-C; perfluoroalkyl, preferably —O-CF3, C4-C3 alkoxy, -OH, -
NH,, or -NO,; or a pharmaceutically acceptable salt or ester form thereof.

The present invention also provides a pharmaceutical composition comprising a

compound as described above and a pharmaceutical carrier.

The present invention also provides the use of a compound as described above in the
manufacture of a medicament for the treatment of thrombosis, fibrinolytic impairment, peripheral
arterial disease, stroke associated with or resulting from atrial fibrillation, deep vein thrombosis,
myocardial ischemia, cardiovascular disease caused by non-insulin dependent diabetes mellitus,
the formation of atherosclerotic ptaques, chronic obstructive pulmonary disease, renal fibrosis,

polycystic ovary syndrome, Alzheimer’s disease, or cancer in a mammal.

-4c -
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R6 R (V) NO wherein: 5 R is Cl1-C8 al kyl,
preferably C -C8 al kyl, C3-C6 cycl oal kyl, -CH2-C3-C6
cycl oal kyl, or benzyl, wherein the rings of the
cycl oal kyl and benzyl groups may be optionally
substituted by from1l to 3 groups independently

sel ected from hal ogen, Cl- C6 al kyl, Cl1-C6

per fl uoroal kyl , , 0

-OH, -NH2, or ] S T et

al kyl, C1-C3 perfluoroalkyl preferably CF3 Cl- C5
al koxy prdistre@Gori 6t @@E&ﬁdwnd%@vegﬁor@fg tresd Jff)férmulas () and (IV) :
hydroxy, -NH2, or -NO2; R4, R5 and R6 are each

i ndependent |y hydrogen, phenyl, hal ogen, Cl-C3 al kyl,
15 CI1-C3 perfl uoroalgyl, eferably - CF3, C%Sl CBO
perfl uoroal kyl , C1- oxy, -OH, -NH2, or or
a pharmaceut i cﬁﬁzly acteptable salt o eﬂzer foym
t hereof. The a sui tabl e
present invent|on sodi um pot SSi
lithium cakel madghesi um eter. The
nmoi eties include: 20Ranonia, prinmary am nes, R,
secondary amines, tertiary amnes, pyridine, aromatic
amines, benzyl aminé¥) etc. The term "al kyl 8V} ncl udes
bot h straight and branched carbon chalns The

phﬁérgﬁrr S g‘nd? d’?%ﬁg J&%R%g%l Ib% I(())r § gtp %Fé actCSpet%: € seﬁt or ester form

-thersl. 25 The present invention further conprlses a
met hod of inhibiting in a mammal pl asm nogen
activator type 1 (PAI-1) conprising adnmnistering to a
mammal in need -5 .WD 2004/052893 PCT/ US2003/ 038932
t hereof a therapeutically effective anmount of a
conpound of formulas (I) and (I1): OOOO \ OR OX
RBRB\' I \ NNOH R

- 4d -



(rr)y (rr) wherein: 5 Xis an.alkali netal or a basic
am ne noi ety as defined above; R is Cl1-C8 alkyl,
preferably Cl1-C8 al kyl, C3-C6 cycl oal kyl, -CH2-C3-C6
cyclo- al kyl, pyridinyl, -CH2-pyridinyl, phenyl or
bgidzudsosweerein the rings of the cycloal kyl ,pcrAQ003/038032
pyridi nyl, phenyl and benzyl groups nmay be optlondiqy
substituted. by, from1 to 3 groups selected from

hal ogen, Ci1-C3 al kyl, C1-C3 perfluoroal kyl, -0 Cl-C3
perfl uor alhyl, Cl-C3 aIkoxXJ_-CH, -NH2, or -NQO2; R2
i's hydr o&l@fﬁ HSTSeRPoungs eighigirgition @k-t@Be of formulas (V) and (VI):
perfl uoroal kyl, Cl-C6 alkoxy, C3-C6 15 cycl oal kyl,

- CH2- C3- G6 cyclp ydr oxy, -NHZ?K,r -NO2; JR3 ps
hydr ogen, hal og - Copal kyl, CIRCE ppemr,! uor yl,
Cl-C6, C3- |, CHz- C3- Tbrgyel dal k o
hydr oxy, - = ~nphenyl , benzyl ,Rbpenzyl ox '
pyri di nysm7or ||- CH2- pyki di nyl ,owherein the N N of

t hese grou may be optionally 20 substituted bwafrom
1 to 3 growps selected from hal ogen, C,-C3 al kyl',?
Cl- G perfluoroal kyly -OC -C3 perfluoroal kyl, Cl-C3
al kqx -NH2, or -NO2; or a pharnaceuticéY\y

acceé%gﬁie_salt or ester formthereof. The preferred
Salt for s iofCithe albpmpeimaldy lar®gi akyjincl-odeydediyar SH)et c,

25 |dyobdiefl dr e ivHERS Hd ﬁvgs%gg]eazgagaz@’ ) bseglé}l lsgf%xg 512)5 be

usefuyl. salt for of these npoun nclu
for n‘%!’a\%ﬁ’( ﬁ“ba‘ﬁ‘é{%cfféqm 1 1024 9rgurs dependpntly splpeiedyiaem baleged, C;-
or gdi Abdses Herfoamalivh -DHB-Gy fierfiuBRIalkylf OF-0F alR&PAFEANH,, or
usi ngoi;nor gani ¢ bases i nclude hydroxi des, carbonates

bi carbonates of the therapeutically acceptable
alkali netals or alkaline earth netals, such as
sodi um p&t Esidigen, Tagpes iAHT, aiel C-epamebroai§l, Wferably ~CF,,

2004, , 1838932 e, )ike  AcCept apl ¢
org anift%?ag(ggye g Q%%%gﬁa%ﬁ%g%% d E‘gﬁkyélg YHeX: W@ﬁ?@ﬁ?ﬁ

mono-, di- and trial kylam nes, preferably those having
al kyl gr BuFs aod Rf are rach indepénde Aty arogér) Pleny!, WEdden, C,-C, alkyl,
5 ef@r@berubroalyt3 iR, 0B ¢, BUGHAas q']@ YlAm s o
di eyl age, 4oLt fyl ari ne &t YT aff e, “res alkoxy, -OH,
di et yF'ar[n' & ra gqr}zix%ua?ﬁllhégceﬁtﬁwgsglt @fiester fammpithereof.
triethanol 5 am ne. Al so useful are al kyl ene di am nes
cont al NI Age YRalt ﬂet@ls%@i[JB@WoraE&nﬁ’thes lﬁlr%gen??nvention include: sodium,
potassium, lithium, calcium, magnesium, etc.. The basic amine moieties include:
20‘ amonia, primary amines, secondary amines, tertiary amines, pyridine, aromatic
amines, benzyl amine;, etc. The term “alkyl" includes both’ straight and branched
carbon chains. The preferred C4-C3 perfluoroalky! substituent is -CF; and the
preferred O-C,-C, perfluoroalkyi substituent is -OCF;.

25 The present invention further comprises a method of inhibiting in a mammal

plasminogen activator type 1 (PAI-l) comprising administering to a mammal in need



hexarnet hyl enedi anmi ne; cyclic saturated or unsaturated
bases containing up to 6 carbon atons, including
pyrrolidine, peperidine, norpholine, piperazine and
their N al kyl and N hydroxyal kyl derivatives, such as
Mombhysbsopor phol i ne and N-(2- hyroxyet hyl) - pamaghédhiies:
or pyridine. Quaternary salts may al so be forned, such
as 10 tetral kyl forms, such as tetranethyl forns,

al kyl - alkanol'forns such as nethyl- triethanol or

tri a forns, and cyclic amoni um sal t
for {r}% %/autg%% %geﬁt aﬁ"ﬂ"[’%ﬂ ﬁlcarm)ound of formulas (1) and (I1):
N- net hyl - N- ( 2- hy;dro ethyI) mor phol i nium o 0

N, N- di | - ol i ni um
N-neht yl - N- %
N, N-di meth saIt

t hyl') - nor phol i ni or
i/di ni um sal t forﬁ(\’rh 5\
forms nmay ared using the aci np ﬂd(s)
of Formula I andRrprocedures known in the ar Ester
fornms of the conpounds of this invention incl'ude

st rai ght chai® al kyl esters having from1 t@l)6 carbon
at owberein. branched chai n al kyl groups containing 3 or
§ carbon atons, including nethyl, ethyl, propyl,

butyl, 2-neth Ipropyl and 1,1 20 dlnethylethyl esters.
O her  est 5P8-3ldEpsitl ofip bAsiq imige magkyas Hefined advade t hose
of the fornula -COOR7 wherein R7 is selected fron1the

f | ags, Oc kY OR 10
wher i n 39 Cog? MR protegeb s ) e R T Gl v
fr oﬁ\ Y‘ly‘?)’f' @ﬂn’CHaPWQ!“Y'oPhef“i/'cﬂhbfm% Wh&@mdbﬁ! bogs clttiensycloalky!,

1ar y pyrifnyls ph@tyﬂ.ﬂtdd&hhﬂ)@r@b@ﬁ‘ﬁy bardbtnﬁtalwéubgtfnut(ea N Forh Q to 3
12 SRUBOILacRR ke naBLE 020y 1] BLIVTRRS OB o,

wherein the eroary rrng Ry
chaPﬁWﬂmﬁ’"?ybﬁf ¢ 3o @‘dr‘b’b’n AN . Armng the pr eferred
ester forns of the conpounds herein include but not

limt ed FEQS o%n ﬂglgién ESE I%}b CC% br a B%ggggllégxy, Ca-Ce

1 ste benz este
7Cﬂ5'};§9§Q°Y°'A§‘k¥iv§§€F°ﬁerPéﬁzn0r N@f yl" refers to an
unsaturated aromati c carbocyclic group of

Rs is hydrogen, halogen, C,-Csq alkyl, C4-C; pperfluoroalkyl, C,-Cs, Cs-Cs
cycloalkyl I, CH,-C3-Cs. cycloalkyl, hydroXy, -NHz, -NO,, phenyl, benzyl, benzyloxy,
pyridinyl, or -CHy-pyridinyl, wherein the rings of these groups may be optionally

20  substituted by from 1 to 3 groups selected from halogen, C;-C; alkyl, C-Cs
perfluoroalkyl, -O-C;-C; perfluoroalkyl, C;-Cs alkoxy, -OH, -NH,, or -NO,; or a
- pharmaceutically acceptable salt or ester form thereof.

The preferred salt forms: of the compounds herein include but are not

25  limited to sodium salts, and potassium salts. Other useful salt forms of these
compounds include those formed with pharmaceutically acceptable inorganic and
organic bases known in the art. Salt forms prepared using inorganic bases include
hydroxides, carbonates or bicarbonates of the therapeutically acceptable alkali

metals or alkaline earth metals, such as sodium potassium, magnesium, calcium and



from6 to 14 carbon atons having a single ring (e.g.,
phenyl) or nultiple condensed (fused) rings (e.g.
napht hyl or anthryl). Preferred aryl groups i ncl ude
phenyl, naphthyl and the Iike. As used herein,
"Wetewoaswyl " refers to an aromatic heterocyeth0$ﬁmmmﬂg
system (nonocyclic or bicyclic) where the heteroaryl
noi eties are five or six nmnenbered rings containing 1
to 4 heteroatons selected fromthe group consisting of

S, eroar roups can have a single

C nge h% SAchptaBQr%/?rgag)? as&/ Inlct}ége/?mm Sf'?ﬂ’iﬁ be@FW mgpo-, di-
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E et Eb88pPRertdanis an %’f@aafwe (REYGHR And friskanol
f50r amﬁg Alsg luseful anealylenardiaminasaopisininh @b €6 B carbbiCRogs GuUSas
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hal nitro carpbon
subSPATAIPAg! ¢ hﬁﬁ%%@f’drf”fyswli "MEERhElinga boRr at Nisdimethyl-
and Ppeidtéinorselt Hyins.  Shésst sditutents nely bd@repaked| using the acidic
18| K @shipoundib ks ByrhnuialiRh@Blo & gr oups
menti oned 20 abO\l/Je? [ nc?Jude %eg g%"erﬂéiﬁ%gq OH, and am no
groups. Preferred substituents on the aryl groups

her ei n iGsdrdermsalf Ryd canfipolindsoof Ghis avbistion A ALIE8 , strai it onMin @fiy!

1t @st@rs‘h@ﬁ@ﬁ’bm @Q@ﬁ‘éarb@r?%t s &Y @r%’?che@ Lidi? Lallol groups coptaining 3

tri hah hy}ﬂ"f hi oa e%/

preSe Avé& oH‘CQF"Qg imeHYbiethyh Sropy!, th@' Qemethypropyl and 1,1-
Z}Qr oﬁwﬁeleth%eamhl [DthearesteAl uskful authl tag ehvbhohehdie thssefd kne
in tdi@urh r—@@bﬁ?\merelh'ﬁ{hls*%telgétgﬁ?onq{h%\fgmyaon or

prophylaxis in a manma n-a human, of

t hose processes “%ﬁChd nyo lve th oducti on and/ or
acti.on of PAI-1 & cQnpo -Rine invention
are useful in the ﬁgeabnent br prevengi on of

noni nsul i n dependent di abetes nellitus &hd prevention
of thronbotic events{lassoci ated with (&oronary artery

and weeem!w, Wﬁﬁﬁtﬂ{ﬁ%réﬁdegérﬁﬁﬁtﬁﬁseﬁ&gg ﬁgm%gg%géﬁnggyl V\Pfrom 1to

R i % LS
i nvolviRg £ig’ tﬁ'?'oﬂﬂo 9 %Bo’b?te’i"ﬁr%h’ﬂ'@('l%f@ﬁ"éi 9512 carbon
2Rhi @F?fﬁsnf@ltﬁt!@my' ob akylegteroargiwherein the detetoary! fidf iFBbun@MDby @h alkyl

at herfs&lemoitib 6 cRbagINesSs. venous and arterial
t hronbosi s, myocardi al

Among the preferred ester forms of the compounds herein include but not

limited to C4-Cs alkyl esters, C3-Cg branched alkyl esters, benzyl esters, etc.
30



"ischema, atrial fibrillation, deep vein thronbosis,
coagul ation syndrones, pulnonary -8 WO 2004/ 052893
PCT/ US2003/ 038932 fibrosis, cerebral thrombosis,
t hr omboenbol i ¢ conplications of surgery (such as joint

neph@ees®et ), and peripheral arterial occl uptfgs008R58
compounds are al so useful in treating stroke
associated with aor resulting fromatrial
fibrillation. 5 The conpounds of ]tch.ed! nventi on may

seful in the treatnent o | seases .
glszgcib:t gsdus\ﬁ#pﬁre&galry JEfersp 3P Upsatyrated AR 3t Fataceric group of
i nclfraahi inlg,14 Iserbom etormk inavitgeal single sing () pHehyay &Shifitiple condensed

hr gk ORS LIt huSuRiLIaRRRY, dbaRASE polyeystie
A ! B MRS A e

org PR pdthesin, etproand” retsrsple andsonesiic heterocyclic
iSnv eing ispatermiryormcptic loe biag) ubherea tr_teh%térbzﬂjt:d?&éﬂes Qfe five or six
(aTa¥ Xa¥oy 6 i ate o
Lngol ng| o@gﬁé%si és?JH SUC ﬁqgg%g}eg%go& %cser‘.eﬁ: %9 Wﬂ@ﬂ%& HEYP _‘f°"l"1’*1§'“9 of
con%o nd G nSYch deierrpahePuns canavel aseindierings ewthian pyridyl, pyrroly!
conjoufupll grogpsyibrt thultgesondénsé dlingeVéuag lap rnga{;}?ia@ozz@}r,_ z;teg%OéL]);anyl
ol [ j ni 00d. vess ,
o ok, PRl BBl Bhet P Bk riznea
@at ency, organ, tissue and cell inplantation and.
transpl amlmsicmnnanmi%}mmm*rnotmedﬁfi?ﬁon;daﬁ tHerBA-ﬁ_rHrIHréfég&%Y groups
_ d_i t i : ei ,
i somi, Ui lgblld B bBRMD b0 v B Jo Sactshieents
i nhisBPEPORCBINe FPessAnABie Pl agtaxy.aivdroxipyacPAIKY of hte carbon
manratdms, gleaxy bicLifo@rdagbon alotePdken@ %P2 (fjd @éy%cml&tdgﬁsbg@rkwo?% 6
=T i Thi t ho als _
a2 e, Splhaed Sy, A8y eF J3, SieyBiad i, subsitied
nor VP AT 8P SubitisdahyrAing of Syrcalut weup Af fram @it 6 carbon
.manTadms, pahbadyl)|a@yihiino,t %?cﬁ&&eﬁdl&gﬁthﬁ?hi%kﬁ rQ;e E@ t1ttg 5
Al j y j e, Lo upds. o : .
v ace SRR ) B AIT A3 RERpTbrOBr Be A
bl octPPIGAS S akY. alkenii alkyh Sioalionoendsaliora geupnmetitened
40 uiatoyhadiele happesi ak| @H.@hdléﬁiir\bggr&hpd%t eiééffnégah ubngﬁéms%ﬂ the
Th S S adde _
Ihe SSRERE nSRRMMSIRY FIeB, Secadiel LR RIIRIC | ey
hos A " CaRgritre, Gihglemethti and thigaskox0 fi bri nol ytic
capacity thereof. The conpounds in the present

i nventi O‘_f‘her%p@brﬁjg Phe %?e%gntiin@er?t%ﬁgireni%ﬁilai?orr]s of the serine protease
25 inhibitor PAI-_1, and are therefore useful in the treatment, inhibition, prevention or
o prophyléxis in a mammal, preferably in a human, of those processes which involve
the production and/or action of PAl-1. Thus, the compounds of the invention are
useful in the treatment or prevention of noninsulin dependent diabetes mellitus and
prevention of thrombotic events associated with coronary artery and cerebrovascular

30 disease. These compounds would also be useful for inhibiting the disease process
involving the thrombotic and prothrombotic states which include, but are not limited

to, formation of atherosclerotic plaques_, venous and arterial thrombosis, myocardial

ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes, puimonary



with prothronbolytic, fibrinolytic and anticoagul ant
agent. -9 WD 2004/ 052893 PCT/ US2003/ 038932 The
conmpounds of the present invention may al so be used to
treat cancer including, but not limted to, breast and
QV@hdo@bs2g03nNcer, and as imagi ng agents for tp@wszmmw32
identification of netastatic cancers. 5 The conpounds

of the invention may al so be useful in the treatnment

of nyelofibrosis with nyeloid netapl asia by

re ulatlng stromal cell hyperplasia and increases in
ext |f Bragis.(cgrehra! theambosis, Fremedembolicl@mphetipsas etrbery (such as joint
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| ﬁSE‘ﬁtg%%% <5445 85 e ek et e it
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nephesanadid) YenoTARuIS QRIS oRfantd ﬁspuagr%@tc jon may be

used to treat cancer, septicem a, i nsulin
resi st ance, prollferatlve -di seases, such as psori asi s,

Prpr ovi n'@“e XONRSDRdg LY dthé OnertionEost aISo De BELEW MYARBMAGRATL of
d| S eRs@REnCiel, GndVasailsas N
"F&.Bg%:;fst G?Opor 0si s, Ssgél?ﬁél?\?trsx%gﬁ %ﬁ?ﬁes'ﬁqéggﬂ as diabetic

rhythmia, angina, as a hornone replacenment
agent treating, preventing or reversing progression

f ath Cd i m !
; i‘b%;;,:’ﬁ &T"gmt%?\?’ﬂﬁ?“@? ndl S50 6855 RIPATRAM, Bin and

pr oternd SrEFEe fgPraredies deyolvipal W”@*Web‘%ﬂ vesselu batency,
i nf Inslyeiag vereulas suraske vasolao peftyanh gt paléri@asi§an, REUEBRY cell

and irsRaredlidRByd rdhssiRAbhON of nyocardial infarction,
stabl e and unstabl e angina, primary prevention of

cardi ovascul ar events, secondary prevention of
cardi ov a'é‘@upcampoemnofsthe preehtzinemay alsuatsecuéeaf in dth§ %§t€nent of

ZPEBQEEE%@}'S &Eéa%é' Q'lhls%eciﬁg@?%yo?l%gtbs cKQragtenzaP e he Ihibition of
r evASCUL 3 A4t ‘fabcﬁ bb ?6[:13 B BamrRk P@Fm—éﬂflu lagumdn seasr@scidfor

" suc Rubiest tecidthemjpas HigeasacTiopathby may eké B@&\%H'&énzed as a method

n e p bf |ﬁ(§réé-‘5|r@brr‘ FIBrﬁm?zmgTé@E of lgﬁtqn Ié{rﬁgrbtrear%on ||n %Frﬁ%%ﬁq! é)agtlcularly

di seases cem a

mal ?’190{31% % e leéxging HESUQJYEB[ fo glzhelmers dlsease
25

The compounds of the present invention are useful for the treatment of biood

and blood products used in dialysis, blood storage in the fluid phase, especially ex

vivo platelet aggregation. The present compounds may also be added to human

plasma during the analysis of blood chemistry in hospital settings to determine the
30 fibrinolytic capacity thereof.

The compounds in the present invention may also be used in combination
with prothrombolytic, fibrinolytic and anticoagulant agent.



pre malignant |esions, gastro intestinal malignancies,
| i posarconas and epithelial ~-10 WO 2004/052893

PCT/ US2003/ 038932 tunors, proliferative di seases such
as psoriasis, inmproving coagul ation, honmeostasis
avalzoososedpr ovi ng endot hel i al function and a,l»dwuﬁgmmg,fz
cerebrovascul ar di seases. The conpounds of the

i nvention may al so be used for topical application in
5 wound healing for the prevention of scarring.

Met hods for the treatnent, inhibition, prevention or
prophylaxis in a mammal of each of the conditions or
nal adi eSh¢ cempaintireofehe pwsaltpla[ehtldﬂfméyhél% bO Vs I!oQFéat cancer

E A h
aCI cllmfg B neQfRE @ﬁ%ﬁﬁ%%@d&%\%@%{ +aﬂ9er arkdﬁéﬂrgipéq&qg%&[s og,the

eff %Fﬁ?&o"hﬂﬁrﬂﬁtﬂs asgcaé‘cﬁréﬂpound of this invention, or

@ pharnaceutically acceptable salt or ester f or m
t her eof sent i nyention can be
TS CEnbaROSrER, Ao HE RS R bR F stions o

pr 'B ﬁ’fgg accaord t

or YSRyBiopi d"éitf“lrﬁ ‘i‘%é?eé?tﬁfas‘asl?m@gvletmdlStvprrak/aelll jpkelasia and
stam@emgsmramnnmﬁmmﬂnxm&@ﬂgents and conventi onal
synthetic procedures. It is also possible to nake use

y f variants of these process steps, which in
hensel VBS PEFSENKIIEIRAUALS. Ma dlso viel bseqi it fvonjubdtien with protease

]|¢or lelfabl@tsm‘dy\tasiﬂdnghl?facﬁ%dﬂ@dbﬁdaﬂtﬁéra@"gm%r %foL th tt%gtment of

0 l T iNolytic impair;

sel RGN 1o 18NN Taepren, 8 aohymaresesaviy o
§&1'ﬂFGﬁ%Qﬁﬁﬂﬁﬁﬁaﬂnﬁaﬁbéﬁwmutes (1) were reacted

MAth al kyl  halides or aryI al kyl halldes u5|ng a base

1such as d n .DVE or

R cubet 110 Lo B i ChyBR Tyl e o5t I e rygmentiqs iaetc
N STRYEPRihY prctrepq s'ﬁbfs's P?Fe@jﬁtéd with frpRrpbatbes . (111) were

t hen subjected to palladlun1catalyzed cross-coupl i ng

ith - t -halid ffordi th '
Vl\\f- subst i t ut e gﬁ&gjgft t'h% g’?"g 5’3 aé’r’?fg‘flﬁf’ 3% é‘gat( %Céfngeptlce%la :

ehepilyt impeliny resisianeq. i pliferbtiver dinepses) dokle - 2- pedriagy yimdtoRifg

ZQ I I Joaguldtion ‘\hamedtiBisS Ubéiéﬂr&dé&&%rardbélaasgg)r Qﬂ'cr%vgs%blgrs disease,
und eﬁéaso.paéép%ﬂdau MfeBbALNZ Gl 0SS, COURLLNG

con itions a fad StHE™ S | T Hto PEN®Ar BRALY Pl sartviapia,

Al k@ﬂgg;@‘ &5 Bf C(TT”]Q/)G \m:qlqipe@{lptp(tyagerhatreaﬁeg preventing or reversing

ar ybrogrbdsion- hvdll athe®sdress, mbﬁlePQnggéa‘sQns ggrﬁac‘c éakﬂcmg

abo h bst] =i ne
ar‘éﬁax”ﬁit A e AN AR N
0 s 'F"a(”\?'l“j“owa%“%%cmfmans heatt Iisedsee atrimary ynwmsemdary
l'i t prievenical of Myoaargin yelrdtide, stdBleQinB@ﬁstéHe anbinB:; pri @p;;ré\%ﬂ?on of

t he acet r
ascéa%u&lgﬂfalar %yérpts Vgleéondary prgventlon c% cardnovascu%r events, peripheral

vascular disease, peripheral arterial disease, acute vascular syndromes, reducing the
risk of undergoing a myocardial revascularization procedure, micromuscular diseases
30  such as nephropathy, neuropathy, retinopathy, nephrotic syndrome, Type | and Type
2 diabetes and related diseases, hyperglycemia, hyperinsulinemia, malignant lesions,

pre malignant lesions, gastro intestinal malignancies, liposarcomas and epithelial
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triethyl am ne or N, N-diisopropyl ethyl amne in an
“inert solvent such as nethylene chloride af forded the
acetate VII. Reaction of VII with oxalyl chloride in
THE or -11 WD 2004/ 052893 PCT/ US2003/ 038932 _
wahbaosmeet hane and subsequent quenchi ng widdyusaiedssys:2
furni shed the keto acid VIII. Treatnent of the
acetate (VIIl) with an agueous base such as KOH or
NaCOH in a solvent such as THE furni shsd(w(e .
rbox | at actoni zation o to e
cor DRESRhTer Pkt sheic Sttierio, HPTRViRg coagplaens homeosasi
ac candfer inrevihgtepdathatiak fineionl Sddwl fdmalbf ceredeieRUisr dsdasks,
such as hydrogen chloride in an organic solvent such
as dichloronmethane, Scheme | R2 R2 \ CO2R RI X, Base,
Br | COJEE BPPyEs B therinventipny may @jspibp used Ry topical apRiicafien in
be- wiRmd healiBg @rfjle preveBio®b)Rarriagle’ / Pd, Base Pd, Base
R2 R2 \ R X Base, sj CO2R COzR DMF or THE R6 N/ \ N

R1 I R2Z R4 R2 LAH R5 r4- R5~
H (V) (l\\//l?athods for the treatment, inhibition, prevention or prophylaxis in a

mammal of each of the conditions or maladies listed herein are part of this invention.
Each method comprises administering to a mammal in need thereof a

10 pharmaceutically or therapeutically effective amount of a compound of this invention,
or a pharmaceutically accéptable salt or ester form thereof.

The compounds of the present invention can be prepared according to the

method described in Scheme | or modification thereof using readily available starting

15 materials, reagents and conventional synthetic procedures It is also possible to

make use of variants of these process steps, which in themselves are known to. and

“well ‘within the preparatory skill of the medicinal chemist. In the following reactlon
schemes, R1, Rz, R4, Rs and Rg are selected from the groups defined above.

20 In Scheme |, the bromo-indole-2-carboxylates (Il) were reacted with alkyl
halides or aryl-alkyl halides using a base such as sodium hydride in DMF or THF to

-give the N-substituted bromo-indole carboxylates (lll). The N-substituted bromo-
indoie'car'bdxylates (1) were then subjected to palladium catalyzed cross-coupling

with . various substituted aryl-halides affording the N-substituted Aryl-indole

25 carboxylates (V). Alternatively, reaction of bromo-indole-2-carboxylates (I1) with
" various substituted aryl-boronic acids under the palladium catalyzed cross-coupling
conditions afforded the aryl-indole carboxylates (IV).  Alkylation of (IV) with alkyl-
halides or aryl-alkyl-halides under basic conditions as described above afforded the
N-substituted Aryl-indole carboxylates (V). Reduction of V to the corresponding

30  alcohol (VI) was accomplished by treating V with lithium aluminum hydride in ether or
THF. Reaction of the alcohol (V1) with acety! chloride in presence of a base such as
triethyl amine or N,N-diisopropyl ethyl amine in an inert solvent such as methylene
chloride afforded the acetate VII. Reaction of VIl with oxalyl chloride in THF or

-11 -



r\ N AcCl, Base &\ (~"\y (/ \ \ 1. (CQC), THE

~sC 2 THE or Ether / /| \ OHCH Rs N QAc 2. HRO (W)
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N6 00dddmolRs / \ N OH CH2C 2 ~/ NR R R (Mddg20dsodshsz
(I') 10 This invention also provides pharnmaceuti cal
conmpositions conprising a pharnmaceutically or
therapeutically effective anount of a conpound of this
invention, or a pharmaceutically acceptable salt or

est BPIEBNANINFaAnd SHbsegvanh ayenghing ity walen furnishBd We keto acid VIiI.
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amount 0 ﬁe'conpound in question which will 5
sufficiently inhibit the serine protease inhibitor

PAI -1 in the mammal in neegcpdpsdeof to a sufficient
extent, to provide a desirable inprovenent in the

condi tr?\_ n in question or provide '/Q_ fficient
i nhi®i®i pndotokhe se[ﬂmeesg_g[ot eaSS%——';n\j@?LE@zﬁ PAI-1 to
preventy” THihi bit or M %Y the ons £ th

physi ol 8%ical basis for the mal ady"or &ondi b
questign. &0 The preci se dosage to be enpl oyed

nin
ep ds
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6

di ci ne or human nedi ci ne, the natu
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R
Vi) ! vy
OH
. o! o 0K o
Rs /34 ' 2\ : © T Rg\ 0 Re R2\
SRSl g\ KOH, Rey&™\ 2™\ HCI, H,0 RS\\’i>~'r/‘ P
P, —_— bl Ho0, 4 A\
Rg .\ N DAcH:0, THF g VAN | N om CHC ~ r X 7 N | N
. R1 R1
iy (IX) o

10

This invention also provides pharmaceutical compositions comprising a
pharmaceutically or therapeutically effective amount of a compound of this invention,

or a pharmaceutically acceptable salt or ester form thereof, either alone or in
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of the condition being treated, the node of

adm nistration and the particular active substance

enpl oyed. The conpounds may be adm ni stered by any
conventional route, in particular enterally,

preefoenaidoy orally in the form of tablets orrcaagsdabess:
15 Adm ni stered conpounds can be in the free formor
pharmaceutically acceptable salt formas appropriate,
for use as a pharnaceutical, - particularly for use in
t he Onpbr’agha/l y)ctic or cyrative treatment of

at het oS @R} §¥) Qe oh BoehyaETaceuticalyAcheptablecaarsierser excipients (i.e.
rryoe'zﬂﬂ@a%elutham acceptatdn matarialk yithnhcaharm@albogicdl éyﬁle(ug)e It will be
ki diovdéricddl , '

occl usi oﬁjd e dr %érﬁl Eé‘eu“?ag\{raag}g%gt At lgs%' e T}ﬁec 'S FEQYN 85 @
o | POTRHEBR PR e b SmsRagPb s s 0 weakse wbict o
andsufficisndy inhihigthb sefine iproteasy mihvitorP AR trliérrﬁ&ﬁﬁza ifhde8 Q{éréeﬁto
' n a @ufﬁé&rﬂ %ﬁ%nt@ﬁr@@&e a 88YraSY! n%@rgke“?n he n%&%[]% in gpestlon or

art cap used to prepare t
c 0 nBr8¥'fi? FW%e”t PRbiten the %Bff'ﬁ)ﬁ@ieﬁ%'ﬁhlb'toh @Ale‘aﬂomrqyentrmylblt or

be tmittikiooset ofabe physjolbgicadbashs fst e thalfly & cSRlitiof | @cgﬂst%n,
l'iquid. Solid conpositions include powders, tablets
@nd capsul es. A solid carrier can be one or. nore

ubst anc Rxﬁﬁ'serﬁow tabe ema'ét’eda%epe@dsmpaw@wemgfaaggesnhcludmg
| ubthedast! whelindr irovetarin@y medidisP ©N Hirigh MEfiHe, th@lnglq,%r and%reventy

]E Iagléfleﬁw clgli\/c?ﬂoﬂtbggg‘f{’rg%}ed V\EPT ﬁ&\g Gf g’dml%g%tl?%}a%ﬁ tﬁe \R‘a:[tlfyletr%tlve

fi n8f%Er% F'@E‘Sye&ct?\?é"ffﬁ@lﬂ@élw be pqminisieried by ,any krenventional
act fouts, iim geridila renteraly, mprsfeeibiyd 6rally3R t8e Gl draEbIAG b Repsules.

h
15 eAgrr%fn?,%ﬁégf éé)rr']rgblmé Q&ar%tr'g gﬂ%rf;ee“??irm o« ﬁ%ﬂrga%hcag)r grgeptable salt

des{FBd?S SERPRIBIe f%fovﬁed ag & Phaymaceytieal, neagirelilyiior use in the
car bopaiefic magmeisé teatdé@ar atherostiétbss arkiU@alielad (@ﬁélr%s ecfons

h,
Dol [ eardilieicn, SkAfuites, SEe hte, MEBHRIRP. Sroct. porbrer
car B'é'?(?h‘é%ch:'P“ anq@!am %5 8280 3TRETIBREE JAIBEBOBA rate of

28el buwgeseof tee disvase@btt bR@assRKthe %Q@ﬂﬁrebé%lﬁ%fhe pf%@gsstdn@chon in

li kg naffABste-ating materials may also be enployed
W|th t he conpounds of this invention, and the term

"conposition" is intended to |nclude the active
i ngr edi ety isvitable ntdnieat kriddn W Rhearbre B&ARS ULk {g,g prepare the

mat SMrf'iHlacé%r‘flca@l cgr%og?t”)n%t : Iﬁ r%’ucrb a comé)rasnfolqt Eg l't':%ﬁlg; Ej"éY bg & spiid,

| er S.
g [ HP'f(tu?t%érsﬂlgj(ﬂngrad'ﬂP'@ Felfl eompesitions includie sowders, tablets
| nvend capaulesSt A sdlit €artidrpdh e 6RNBQHdre s @IBnded Gt ‘ﬁ'lay also act as
sol gt h%ﬁ%%@éﬂer@n%§ Lﬂ}ﬂzgr Ogufﬁegﬁ%(n %gséﬁ,hybubc@r or tablet

elixirs e conpounds o
di s&i§inteaenh, lnwg%ﬁdgqjcqrpprﬂmg finely divided solid, which is in admixture

with the finely divided active ingredient. In tablets, the active ingredient is mixed with
30 a carrier having the necessary binding properties in suitable proportions and
compacted in the shape and size desired. Suitable solid carriers are magnesium
carbonate, magnesium stearate, taic, sugar, lactose, pectin, dextrin, starch, gelatin,

tragacanth, methyl cellulose, hydroxymethy! cellulose, sodium carboxymethyl
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pharmaceutically acceptable carrier, such as sterile
wat er, sterile organic solvent or a 10 m xture of

both. Preferably the liquid carrier is one suitable

for parental injection. Were the conpounds are

sub tdowesends | y sol ubl e they can be di ssol ved gtwesibosyishia
normal saline with or without the use of suitable
organi ¢ solvents, such as propylene glycol or

pol yet hyl ene glycol. If desired, dispersions of the
finely divided conpounds can be made-up in aqueous

st a?eélﬁloiﬁ' 2 OWITRIRI R ERYRtRY PnciBe fikgt Eoeapsuipiingimueriatsmay

i n 4180 e swyildyad ith ibe kkomsduots ¢ shisihd&mborS afd the tén'n@léUnq)osmon is
phafnf@ﬂ@e%u‘o' %@Ld&?ﬁépgéfvé ! n‘?d?g‘dlenwjrlu chmg‘uﬁa‘ﬁlon wuﬁ{/ Iall'x eencapsulatmg

sol utl Qns or suspensi on
i nt PalsiR esip fgr m”'?‘f?ﬂr‘%‘i}ﬁ’e%" “ﬂtbﬁﬁléatlhercﬂame@u Fecheimmayaso be used in

$ nj thetdelvary of the Bmthythdrosieddlic @fedRarhérd b s FREmRal tion form
may be used instead of the preferred solid oral
met hod of adm nistration. 20 It is preferred to
pr epar e Sl iayidsameositonsrncigde sdieionn mppensienst emulsions, syrups

st aasthdsiigrs. aﬂmwmsdwnai bﬂﬁls rrﬁghﬂ'&ﬁrﬂﬁa’y blerﬂhsgm{e% H¥s ef.&% in the
INtQ snua
OB AAC BRSO ST S el Bl pisme septor
1805 AjdLe ﬁfa?P“be Pfﬁiﬁﬂ@'y the llaWd satikels euie soiaber oy pareathisinedtion.
al’hrpWHe&Sthamdmprﬁlﬁe raod ls\fididhtip %B@Hlﬁ &) cdndbd %%ss&%d”?nrecﬂ in
The ﬁ'ﬁ'n%i s\éﬁnec\pmjo? Vvqgou@ {hees’uescra1 tﬁ%suﬂebé%graimnqu#lvtgﬁtsgﬁgg A% Pigpylene
f r oﬁlly%ﬂ'JBrLRo YSWéle'Qﬁ @Yﬁot df %tﬁ@ﬁ dispdreiensrof Gredinely dividee@npounds
f or carshenghde- ubh?] H&Uebbspit@rcﬁlaﬂ éoﬁluﬁg&}t{&ﬁé{@‘ Edhliose so'”“% orin
CccC e particu ed o e I en
§ ? sqfaalg% Jilo]g.& Ca{s avr%c &;so%lpaldﬁﬁde o qrmac‘egtfc:ﬁxl gﬁ’ﬁ@ﬁ'ﬂ?'ﬁgwmﬁbﬁ'e
t he ‘%5’8@@'“‘&"3 OR 8NsPensiane.atan e, utilided by iirtremusytar,dimechpstixnealf or
t he sittifaggdis irfiddforS QM Qﬁdn@Yns%ﬁcés@hcféﬁd%%@snﬁfn%@‘l ma)'falgéj used
t he, a ace
ana n}%g?@&gﬁe r% "echso 495 I QR 'E‘B%cﬁ’ 9?3%"8‘0'@‘( °Fate. By

initiating the treatment regi nen vvlth a mnimal daily

?gse of l&quiferréarlts pespara urﬁtrb%s%qurﬁn;:o?‘{r%l &nﬁ:fou#cﬁlfor]stﬁﬂgrd
e (0] ] C | SIS

GRS AR R Ol Foal Gt EopsERferdean e uivatsd resdieo
upoﬁm@‘ﬁ»’é depgp 4t thp peysisiane dirdsiidrovizor exempi; ofieddsedestdyl be made
dos ep firopackdédpdwNdeR Nvias dr Hrﬁéo%feb Bﬁ(f Mrefé?a%ly\% L:%oglal% or ta&a@t 3%

AT M R
2Pr omesarﬁdu@n 8@t ohfiomtabd@@nerigtdm tpr aboey fitieko graai dp éiore, for
da% sun@b @r ﬂblhﬂ)lé Héﬂy Qﬁmhf&?atfbﬁ[@:@é’ralggg tcthe %:!Htcixlér ?X@o‘l}f llh%rbatie%t
Iegt ITE S e e the ‘fegl%P'Bélﬁ%ﬂg Wl p é’lfynﬁ“e??(‘g'f‘g ptRse el ieye of
administration, t e size, age and sex of the patlent the severity of the disease state,
and the response to the therapy as traced by blood analysis and the patients
30  recovery rate. By initiating the treatment regimen with a minimal daily dose of about
one gram, the blood levels of PAI-1 and the patients symptomatic relief analysis may
be used to determine whether a larger dose is indicated. Based upon the data

presented below, the projected daily dose for both human and veterinary use will be
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PRI MARY SCREEN FOR THE PAI -1 I NH BI TI ON Test conpounds
were dissolved in DMSO at a final concentration of

10mM 10 then diluted 100X in physiol ogic buffer. The
inhibitory assay was initiated by the addition of the

twes koomeapeund (1 - 100 gM final concentrati gfyusMasiosRHN
DVMBSO concentration of 0.2% in a pH 6.6 buffer

cont ai ni ng 140 nM reconbi nant human pl asm nogen
activator inhibitor-1 (Ml ecular Innovations, Royal

Gak, M). Following a 1 hour incubation at room

t enﬁ@’ﬂ‘ﬁbevteﬁ tPRbRNA 20 Miligramsiiiennarh peudan ani sse uddally, from

pl asboul oYRAbaE 0V AlIRFan(sikRira@s: Bgded, and t he
conmbi nation of the test compound, PAl-1 and tPA was

i ncubated for an additional 30 m nutes. Follow ng the
second Thechiittof tha cospapts ofiAbimwerdian (riniibit plasminogen activator

B agmaéri108as eHaBIRANM Biihe fellowinfexpEithRPRRLfrUbSt T at e
for tPA, was added and absor%%xce readgat 4(5 nmat O

and 60 mnutes. Relative PAI-1 inhibition was equal
to the resi duaPRIVARYSGREEN FOR THE IPal-2ONHuBES®MCce of t he
test conmpound and PAlI-1. Control treatnents included

th ;e conpfeat anmdoﬂrh'dsihd/dré @iBsdied tuPBMQb &tA rnél &Bcédﬂ%?cgoéf 3bmm,
ra | ce of an

0 tf%e ! e%? Xg%( (nzphl){%fblo gﬁﬁf al{i’ﬁéﬁ' Atgg@sgmas initiated by the
DETEW“Nl ofcthe (ggocq_mpoprpmﬂB-l- TIOOMMORNEPAbrckntralibn, TRASM@S PMBO
Ib:t kaseAtrdip®Bf 0.0%) HOAPRES ?Uﬁé%h@mlnﬁ 1'46tn?v{ Pe%&lngﬂant human
i ni }Igfagﬁnggeé\oaac vé'lgo Vu%{bﬁorﬁ @#cylgmlnm_\@ 'Cfﬂj/ ﬁp})a/ Oqiéyl) Following
corrﬁoﬂm@sr Reybetiali 8tswomeldmperaDMS@0atM 1dd rﬁMnbtrb&tﬂhuman tissue
i | Lﬂa@ﬁ‘un%énrhcﬁ%)b‘i |(tpl°\P\gésCacQH& fé?\ﬁ thel & cP?naﬁgn 5theatefst

conq:;g%f5 at .o an{r} - e'Ié/l ounds were, 1ncu Omtoound
h WﬁﬁAi”C‘i a? don iﬂ ﬁ‘i‘%‘t“’f‘ r301BinHies |y Fellowing theerspnd
t enpraubation.e. SPRpieozy PRI atAtkriphat Oiagnasicayastreshwitd, h o, a

sol whicARgéHc PbdR% FWPR e
pl atg wa ml% Sm %éatv gf, . t hnw%c}asdglgﬁ? %o%bé%gﬁe r%%een 4§\nnm at0and
al i GUSHMEFS + RAAa SAL dIRUioR ayes gaval te drautepieivr! tRin activibein the
28d d exdeseeretdh the teRpcarpatmtang | PAI-€¢, Contail béﬁtﬁdntﬁhclﬁ&t@ﬂhe complete

t enfasitiiod ro!étPfACbry FalA QW ne mo"f‘el?(#athé%y o d?:ﬁl ¥ tl?e fbsence of any

boun 0 ate S assesse an a
tf%“‘?/\%‘%@@&? 28@"3“@@&%2003/038932 1: 1000

d| I ut| on of the 3368 nonocl onal antibody agai nst hunan

PAI -1, and AsSWPERIDEFERMMIRG £ oﬁﬁw@ﬁ%ﬁ%’fﬁﬁf gture

550r 1 hour (Molecular Innovati ons, Royal

This assay is based upon the non-SDS dissociable interaction between tPA

‘and active PAI-1. Assay plates were initially coated with human tPA (10 pg/ml). Test
compounds were dissolved in DMSO at 10 mM, then diluted with physiologic buffer

(pH 7.5) to a final concentration of 1-50pM. Test compounds were, incubated with

30 human PAI-1 (50 ng/ml) for 15 minutes at room temperature. The tPA-coated plate
was washed with a solution of 0.05% Tween 20 and 0.1% BSA, then the plate was
blocked with a solution of 3% BSA. An aliquot of the test compound/PAI-1 solution

was then added to the tPA-coated plate, incubated at.room temperature for 1 hour,

and washed. Active PAI-1 bound to the plate was assessed by adding an aliquot of a
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Gak, M). The plate was again washed, and a sol ution
of goat anti-nobuse |1gG al kaline phosphatase conjugate
is added at a 1:50,000 dilution in goat serum The 5
pl ate was i ncubated 30 m nutes at room tenperature,

wesheses2@pd a sol ution of al kal i ne phosphag@s®aosnzses:
substrate is added. The plate was incubated 45 m nutes

at roomtenperature, and col or devel opnent is

determi ned at OD405nm The quantitation of active

PAI -1 bound to tPA at varying concentrations of the

t esf 18Pty chatbe IpBEdmpepcidssleamtibndy Bh@ndt GathanReAN, tfhd

wer mcubatdg/fe @latsSattgord tdni@iird I?&F1Chd@a?5(’\/fofebt?ﬁr]19?ov?|tions Royal
equg&kq\gl)_ g RESAYs sensiLivi t% Wa's l5,ng/ of  hundn
PAI - 1"as def ePm n&d FPEM*aSedt AMua sauiqly Y esorbrrfrmeyse 19G-
f r ofkaing pbesrbgtage. comivgate isrpdderheisa &:50,00Mkdilpticsie@bat serum. The
BNV Bt iy inEUbkizd taadmiRLEas A mﬁga IphiBitpr-1
as ggai rized in Table | Ei Igla)ggfle'{'ﬂéb e {St’yegxgﬂgﬁ%ﬁdé%%g(fto@kﬂn@%f
" nnPlE BhosEpats gfFe i5 agded.. Theleiegas. ingipaied B gnimes a
5 2808 tempegatgu, rdzolor deelofgneht 8etermiBled at OH)ys,md The quadftation
11 of acke PAR1 bourd v 5 094483
bCT] Lg%éoo /tOBSQBﬁQOéigﬁi)Yaéﬁrl% con]:@ntr\gfi%ré o?zMe t%s?t compound was
9- (4 tf’h‘% BRRG VIS e Aeetlsi Ve ghrerchesing pHegsyithnict begtAit
18i hg}.@ti@py‘ﬂ'gﬂﬂ;ﬁ& genbifivity was 5 ng/ml of human PAI-1 as determined from a
standard curve ranging from 0-100 ng/ml. .

The compounds of the present invention inhibited Plasminogen Aciivator
Inhibitor-1 as summarized in Table I.

15 Table |
' Example IC50 uM % inhibition at 25 uM |

1 2.3
2 - 34
3 - 22
4 295 -
5 26.6 -
6 34.8 -
7 -- 6

- 8 4.83 -
9 - 40
10 - 59
11 - 30
12 -- 40
13 -~ .36
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i ndol e-3,4-dione 5 Step 1 Ethyl

5- brono- 1- (4- net hyl benzyl )-1 H i ndol e- 2- car boxyl at e
NaH (60% 3.88 g, 96.98 nmmol) was added portionw se to
a stirring solution of ethyl -

SvdL@pBs2dbH | ndol e- 2- car boxyl ate (20.0 g, 74,& 58 kb
DMF (140 nmL) at OC under 10 a nitrogen atnosphere -

over a period of 10 m n. The m xture was then warned
to roomtenperature. After the reaction m xture was
stirred at roomtenperature for one hour,

4- nEXHYP'Bénzyl bromide (14.2 g, 74.6 nmol) was added

ando{4etlybbkkyd-6-MASfIGSrofeBibxFphs : ture
over i The T eact on vae IRt oA Ve Btk 4

h
ammoni um ch'f)ori de and diluted with water. The aqueous
m xture was 15 extracted with ethyl acetate. The
Brgafupct extract was washed with water and brine,
nesiumsul fate. This m xture

dri r _anhydr ma

vvasgg‘ %’grr? r°é{]éa“?qgﬁﬁ?Vg')'zl”'ig‘é‘ﬂ‘i"?'§é'lbi°éb"%tent ai ned 0.8

nol e equi val ent DMF. Mass spectrum (ESI, [MrH +) mz
372Nafh (ddoNst ) 793 (d,. 1 H J =

TN WA e B A
3 = BrgrUppdde-ggarpprylate (2848 o €4.6 mma in BV 4D L) 2H)°Clunder
19, 98 nigopen 2MoheB qver, a RetiodJof =10 Mil4 THE Jnixtre %8s tHen wahed to

gt é&)ogﬂte Ethture2 - Rfdr ¢ reddidbn ARG e :lnag%tirpggt(rgbm tg’rhgérature for

Et hyl .
- ( T Beggrp Broide (¢ 2¢9. J66 SFraalhaey9dsre agd helmixiure
H- i Wé®|séredl aR Boga tenprphuad @vémnightxt The redctiéi Mk quenched with
5- baqususl atfoErh WoRRNZNd dintdd Wi QLS 27R& ragl?eXoYJs arlrgix%ure was

5.8.9,.15.54 mol ), )
15- ( F’ft.%ﬂeé iR ﬁ\?f‘ﬁ&%‘}p 8% PI9BBIF GKTast wrs Weshed WitywatgBar8Borine,
EﬂmF")'e,d et znvgdroun Tmr;emnh atieatd. f5Tl45 @ixttﬁ&]/vgs'scdrﬁ@mtl)ated to give a
1" 1 -his(di n sphi nQ) -ferraocene] di chl oro 30
pal %%ra‘ikgﬁﬁrﬂ( %*”Fa;;’%‘é)é’ﬁ'gﬁ“&% WW%AWWWN@%% spectrqm (E3I, iM+HYT) m/z
Si 4872 NMR(400 mﬂdaltrmwsgidgrs 7.%%,%, lfz%.élii-i)iz)y\?%s (d, 1H, J =
stigr r, | y'S. e reaction m xture was
di | Et"iﬁ'zf‘ %Agg"%w&ge’r‘ Bg%oa Wit PB4 Pt TH). StO4yE, 26 SEALS8.Hz),
2FheSGPdhAHeJ extYtatta). Saes(swetsheds v, RH), 28BS 3HaNehddIrdsem (t
andsHjen concentrated to an oil. This residue was
crystallized from -17 WO 2004/052893

PCT/ US2003/ 038932 ethyl ether to afford the title
conBtaP® as an off-white solid, mp. 77-78C. Mass

Ethyl 1-(4-methylbenzyl)-5-[4-(triﬂuoromethoxy)phenyl]-1 H-indole-2-
25 = carboxylate

A mixture of ethyl 5-bromo—1-(4-methy|benzyl).—1H-indo!e-2—carboxylate (5.8 g, 15.54
mmol), 4-(trifluoromethoxy)phenylboronic acid (8.2 ' g, 38.85 mmol), potassium
carbonate (5.4 g, 38.85 mmol), [1'1’-bis(diphenylphosphino)—ferrocehe]dichloro-
30 - paliadium (1) complex with methylene (1:1) (4.41 g, 5.44 mmol) in dio*ane-water
(10:1, 154 mL) was stirred at 70°C for two days. The reaction mixture was diluted
with water and extracted with ethyl acetate. The organic extract was washed with
water and brine, and then concentrated to an oil. This residue was crystallized from
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spectrum (ESI, [MtH +) mz 454. 1 H NVR (400 MHz,
DMSO-d6) 8 8.00 (s, 1 H), 7.78 (d, 2H, J = 8.70 Hz),
7.67 (d, 1 H J =8.85 Hz), 7.61 (dd, 1 H J =8.70
and 1.68 Hz), 7.44 (s, 1 H), 7.42-7.41 (m 3H), 7.06

(Wo 208khs28h3= 7. 94 Hz), 6.94 (d, 2H, J = 8. 09pE&)is2003R38032
5.83 (s, 2H), 4.29 (q, 2H)., 2.21 (s, 3H), and 1.30 ppm
(t, 3H). Elenental Analysis for C26H22F3NGCS:

Cal cul at ed C, 68.87; H 4.89; N 3.09. Found: C,
69.00; H 4.66; N, 3.06. 10 Step 3

{1- eVIoReRiA 198prd e tits: gamppundi 4 arooftwsitshsny,)m phemagkd - Mass

H ) L hydri de (0. 244
; I eg&{ u@(é@l}[ﬁﬁ@ﬂ@i%ﬂpg{l P %@6 lgiﬁ‘{ga r%g%éfﬁ{gr@&(b((s iH), 7.78
sol (f: P83/ B.78HaY[7.67 (d, 1H, J = 8.85 Hz), 7.61 (dd, 1H, J = 8.70 and 1 .68 Hz),
1- ( 44mes hy), ba@ziwﬂ(hﬁah)“?% dfzhu.‘?L t 9’%’% - g68¢
@d(’ls%sgs m% ?Mg )& mh ?ﬁ ‘ﬁ&} y'] 9 Hz),
et hér- 1 % ézaﬁ%lé'f' 3 ??’96@@36 3“9t nosphere over
a pé&lemedtalgtnasisfon CheisFNhe i xture was t hen warmed up

10 aeiited: eORRBAL 4 £ag; ﬁfé@g the reaction mxture was
temperaturé for 5 hours, the reaction

\?v;ler:Q,L?geﬁ ?5{9}’ E]u‘érﬁ%%ao\% th water and filtered. The

filtrate was extracted with ethyl acetate. The
10r g@mpca extract was washed with water and brine, 20

dr| rous magnesi um sul f ate and evapor at ed
Sfpye‘ghwzwﬁ[@ “EHH%B’E?H‘&WNQBh%yMﬁWedQ@ vlhfe(tﬂarﬁﬁ

g, 86 % . Mass spectrum (ESI, [MrH+) nifz 412 1HN'VR

40Qit\irk

(6 -1 tlmgalum@é%de ?) 2%4% (1%9315%/ 8dc7€ﬁ!’_[|;o !?n\mse/ to7§L stlrnng

Hz) S0 %tlo 6 ¥d tl'm_' 144 me@y@g’lzpqﬁ-js [4~ erfgxgro(wgthogy)pl)enylﬂHl-ldldole 2-

165, cabhxyia®. @D (f 4.4 thip)) ik.c8 Gther 2H) mLsRg @c%%a&pénnﬁr%gen

3H) atnfegp%}@mpg %Lané%ﬁ&lé'/_ﬁlhéte% fhel\[nixgrzedfwas'\lt?xgg YRGred @p to room
%ﬁnpeﬁ urgy A,f?r tr‘q re%ctlgmmlxtua W aprrgQ)at room temperature for 5 hours,

{1 the- ebttioy | viEnaarbiiy5 qlichet(edr witt D TER NORIHPN ALY ikl vias

Hi @Q%Et'eg w}ﬂli )a tJ?:XJateaCﬁ‘l %{g%nlc%g:( %CX }gvfx 3 hl ngaﬁtp Sj«ﬁtebfand brine,

mmol ) "was adde 0O as
Z% @ed ‘W%ft%ﬁ‘i) RFZ9A9nesium guifpleang Iewmaeitthaﬁw frieditky ¢dmpdund

H- i nglalwhle ¥bieEEN8b o)0. 1
o0 9%-?eg N g_/ baet 0.k N'ﬁaQZ sQectr?:m%ESl YOz 412, THNMR
00 MHZ, BMSG-de): & 7.81 ( s1H)776(d 2H, J = .71 Hz), 7.45-7.35 (m, 4H),

7.08 (d, 2H, J = 7.74 Hz), 6.96 (d, 2H, J = 8.09 Hz), 8.50 (s, 1H), 5.44 (s, 2H), 5.35 {t,
1H), 4.60 (d, 2H), and 2.23 ppm (t, 3H).
25  Elemental Analysis for CoyHoFaNO,:
Calculated: C, 70.07; H, 4.90; N, 3.40.
Found: C, 69.80; H, 4.75; N, 3.34.

Step 4
30 {1 -(4-Methylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1 H-indol-2-yl}methyl acetate

Acetyl chloride (0.222 mL, 3.08 mmol) was added to a stirring solution of {1-(4-
methylbenzyl)—5-[4-(trifluoromethoxy)phenyl]-1H-indol-2—yl}methanol (0.507 g, 1.23
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mol ) and N, N-di i sopropyl et hyl am ne (0.547 nL, 3.08
mml ) in nethylene chloride (8 nm) at 0 C under a
nitrogen atnosphere over a period of 5 mnutes. After
the reaction mxture was stirred at roomtenperature

avehdok/@hdos the reaction was quenched car efMﬁ/ﬂssthﬂosz
wat er .. The aqueous m xture was extracted with ethyl

acet ate The organi c extract was washed with water and
brine, dried over anhydrous nmagnesium sulfate and
eva orated to afford the title conpound as a solid
( 0. B89) gnd NowdisonrppyleipylamiesOE46 nt, 3NEsmnap|eoﬁéthylené E&bride
[M+[-8]mr|)) MZMMeréHNMfén(éﬁQ& hifZve ;oq nJ 86rdeP the

H)eact% 7;%5{\4% jv%y 5}"’!’5(21 aHijnom éerg[éfre(ztare Q\qunlgpt thm; @qctlpg)was
6 7®ue(1§hed1cqq)fully5w1ﬁ14w@§r 2Hp ,adBeqB rhisturips extlitted. With ethyl
6s, a@He. BRGrghnB2xtPRiWhSwasREd Wltfﬁhﬁé%[‘]%t‘ nég‘gﬁel%svlergang)#rous

Fouﬁ%ﬁ%wé?”"’é%a”‘fﬁ“&m%‘?d t?xﬁffozdg b8 ““‘?LSO"ER%'pd 8s a solid (0.557 g,
{ 2- pLRCOL MbOKE) 7Bt Y | Hash -shéctii dE%l trmraﬁy%)wéaéﬁ {;!mg{ 4o

LSRR PN el o

ff-660 {ro 44). 7.09 (d,

sti ?H|¢1=Q7§®IHQL 600 (af2H, ¥=(7o4 124), 6.70 (s, 1H), 5.44 (s, 2H?_|_5 .23 s, 2H

met hy@@em)yg,)dﬁgg[gpn( r 44,/ uor onet hoxy) phenyl] 1
acetf at e 15 g) in THE (17 nlL) at room

n‘ﬁ%’n’"ﬁ?té}'l’o@a'&)ﬁorgzsﬁéﬁ“@d of 5 minutes under a
n| t Felgdated: o2, 1868 Mea4; Rf3@r the reaction nmi xture was

sti ksupd: ated oM 4. epgkure for 4 hours, the reaction
was quenched care 'y'with water. The aqueous mixture

was extracted W|th et hyl acetate. The extract was
1pashtedSwi t h water, and brine, dried over 25 anhydr ous

mig (te[‘(SAdéWl&Mrﬁé\Lﬁw ?ﬁ&e&%‘éﬁ%ﬁ)-ﬁ&?&.ﬂu&f&% ISy tS1|H?
Spe P{]%H?(Eé? ace["ma Fd-) mz 524. 1H "NWR (400 M,
DVMSO-d6): 8 14.50 (br s, 1 H), 820(S 1H), 774(0'
2'(1 Oalaly'f’ &loﬁée g‘?bS n?L)7\9a g%d.?d cHopv%_el toJ a. st§r1r§5gw of; {-&-
mﬁv_“y b?j’lZ)d) 5-b4 (gélucp_qggmeth@(yg)ger(ya 1H;_rrpqlol a-y&fnéthyTSCdfﬂé (O 5 §¥in
(3 TRAFHY17 L3t (em RHperafire?bvet %, pedibl .of @nﬁ’tmgte§%nde'l)’% Adlen
( S, at%lotahereEl l@t@e{% %a&@@n%ﬁ Nre%ﬁé%om temperature for 4 hours,

ul at ed
ﬁ]e reaction was quenched carefully W|th water. The aqueous mixture was extracted

with ethyl acetate. The extract was washed with water, and brine, dried over -
25  anhydrous magnesium sulfate, and concentrated to give the title compound as a light

brown solid, mp: 79-80 °C. Mass spectrum (ESI, [M-HI") m/z 524. THNMR (400

MHz, DMSO-dg): & 14.50 (br s, 1H), 8.20 (s, 1H), 7.74 (d, 2H, J = 8.55 Hz), 7.70 (d,

1H, J =8.69 Hz), 7.62 (d, 1H, J = 8.55 Hz), 7.47 (d,2H, J=8.25Hz), 7.15 (d, 2H, J =

7,88 Hz), 6.99 (d, 2H, J = 7.78 Hz), 5.64 (s, 2H), 5.53 (s, 2H), 2.25 (s, 3H), and 1.83
30  ppm(s, 3 H).

Elemental Analysis for CasH,F3NOs:

Calculated: C, 64.00; H, 2.67; N, 2.67.

Found: C, 63.77; H, 3.99; N, 2.65.
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Found: C, 63.77; H 3.99; N, 2.65. -19 WD 2004/ 052893
PCT/ US2003/ 038932 Step 6

{2- (Hydroxynet hyl ) - 1-(4-net hyl benzyl )-5-[4-(trifl uorom
et hoxy) phenyl]-1 Hindol- 3-yl}(oxo) acetic acid,

pwb assbisessalt 5 A sol ution of
[2-[ (acetyl oxy) net hyl ] - 1- (4- net hyl benzyl) - 5P([3T/USZOO3/0?11932
or oret hoxy) phenyl]- 1Hindol - 3-yl } (oxo)acetic acid
(0.50 g, 0.96 mml) and aqueous potassi um hydr oxi de
(1ON 2.38 nL,, 2.38 mol) 'in THE : water (1 : 1, 16
m - PteRebs stirred at room tenperature for 4 h. The

r ea{z.orgardyymbmys 1R Pnethy b 8@)@?4 (‘tﬁ’ﬂﬂré’.ﬂﬁtﬁ&g}ﬁew] 1Hrpiol-

resh rre n wat er ex

d
100 %ﬁa)x%?ﬁa!'??‘iﬁf’@as"t"asﬁﬁtve the title 10 compound as
a white solid (0.4 g), np: 248-249.5 C. Mass spectrum
CESH solutipngf{3- [(aqﬁvk)XWSlgthyl]iFNNRel(M@@lzm-ﬁ -[4- @Wﬁﬁbrﬂ@hoxyﬁ)henyq_

8. 51H{(isol- iﬁl}(&ﬁo)ac&-ﬁc@%ld((dﬁo gh. 96]mmo§a§c§a )) ofas %d Xide
IR SR AT SO s

oH, WP B A m pmg @ ¥ 2%? J ‘BWHZWSSIwe@‘;awom
2H, tegperagure fpr dh)  The repgtioptmixtarehyas eﬁra[ﬁﬁatéd&to dArikss. 4rh8Qesidual
(d, salid wasJstirre® er\QatEE)hex%d@é @2?’3 1@9%Lisa8d fll@eg tésgpﬁéhe title

El emental Analysis for
Bal ERIMRAYEE 2s € Whitg saiitt (0.4-). BPB248-249.52° (6 IMasEspenttum@ES!, [M-H])

58.
o- (4-hEhy1 bens it e QoS S5 ORI g7 ghy v oo
di h éPé‘é);ﬂr*bF{cr[@MHﬁ]Uﬁ (ddt. eL 3855 dizp a3 (d, 2H, J = 7.94 Hz), 7.09

2- " tHay | I I d i, f
{et hgdgzé érﬁ;w% )g/zg)os%é ggl{mgaby I-_Q?(%?)gr égwgé E?Fg 5H)h%8 (OB,

%gt assium vvas partitioned between
t Fipmenie! AnalysisiiorGiiHeE-NUO00 I 08 Ay 15 % aqueous HC
( 10Q@arbiatedCt 4857 HI 5.6MQ; 2.de organi c | ayer was

i ter and evaporated to afford
fﬁﬁ’@{dﬁb qun%gﬁgé%a@éﬁ{a of f-whi te sol i d (0.304 g),

np: 243-244C. Mass spectrum (ESI, [MH-) mz 464. 1

HNMVBtp00 MHz, DVBO-d6): 8 8.23 (s, 1 I—I), 7.81 (d 2H
=al 7 1 H ~J =28.40 ), 7.67

%i, 3’"ij’g"‘?%‘ﬁi\%‘J",'a‘.‘é’%'“(’%ﬂmeﬁ'ﬁf"y henyll-4,3- qqy)dropyrame[ (4sb1

4H, jndol-32-di®@ (s, 2H), 5.50 (s, 2H), and 2.25 ppm (s,

3H).

{2-(Hydroxymethy!)-1 -(4-methylbenzyl)-5-[4-(triﬂuoromethoxy)phenyl]—1 H-indol-3-yl}-
~ (oxo) acetic acid, potassium salt (0.355 g) was partitioned between methylene
25  chloride (400 mL) and 15 % aqueous HCI (100 mL) with stirring. The organic layer

was separated, washed with water and evaporated to afford the title compound as an
off-white solid (0.304 g), mp: 243-244°C. Mass spectrum (ESI, [M-H]") m/z 464,
1HNMR_ (400 MHz, DMSO-dg): § 8.23 (s, 1H), 7.81 (d, 2H, J = 7.49 Hz), 7.77 (d, 1H,

J=8.40 Hz), 7.67 (d, 1H, J=8.71 Hz), 7.46 (d, 2H, J = 7.94 Hz), 7.16 (s, 4H,), 5.92
30 (s, 2H), 5.50 (s, 2H), and 2.25 ppm (s, 3H).
Elemental Analysis for CasH1sF3NO,:
Calculated: C, 67.10; H, 3.90; N, 3.01.
. Found: C, 66.82; H, 3.71; N, 2.91.
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El emental Analysis for C26HLIBF3NO4: Cal cul ated: C,
67.10; H 3.90; N, 3.01. Found: C, 66.82; H 3.71; N,
2.91. -20 WD 2004/ 052893 PCT/ US2003/ 038932 Exanple 2
9- Benzyl -6-[4-(trifluoromet hoxy)phenyl]-1, 9-di hydropyr
amop@yds20bi ndol e-3,4- dione 5 Step | Ethyl bBehuo2nmnbses:
-benzyl -1 H i ndol e-2-carboxyl ate The titl e conpound
was prepared fromethyl 5-brono-1

H i ndol e- 2- car boxyl ate and 10 benzyl bromi de in
substantially the sane manner, as described in step 1
of Exanple 1. The product was obt ai ned as a |ight

yel FsdmgeRi d. Mass spectrum (ESI, [MH+) nlz 358. 1 H

NNRS(B%Q%I M[li-(tnmgtﬁ):xﬁgﬂer% 1@d|ggdégpyl_&30[§ 3-b§26?| -3, 4-

J
d'?"30721(m 3H) 6.99 (d, 2H, J = 7.94 Hz),
5 85 (s, 2H), 4.28 (g, 2H), and 1.28 ppm(t 3H). 15
EI e@péi_l,t al Analysis for C18H76Br NO2: Cal cul ated: C,
ég_'H4ON391 Found: C, 69.19; H, 4.51; N,
yl %Plé)ﬂ‘lOz‘l E@z&'}ﬁ,mdole-z carboxylate

%ﬁg?fﬁe et bes b S EoR VL St pt Aol ppeptatecand

1 Pro '??V’Wm@e Bﬁé‘?ﬁbﬁnlallyémgamelmannnd ob éesZHbe(dam bt@piybﬁE)Qmple
dq4 O a ellow_so ass.s + +
Subsi ant Plenpat N8 TR0k BRI GRAL 8 e sBacim (=St gy
of PXashs H 1‘1MR Fae Mitzo DVSO-dg § 7cHat (3] 1H907.85 (AN HOY k.9, 035—12

'VBSS/ 4§g@qw3‘m8(8§ ), ﬂ%iﬂ%% éﬁde fé}"egﬁlg?dezl—gd =34 Ha),

7. 6‘?8%6 2H), #4128 g H)Ba'gia1 pPm@E.BY. (dd, 1 H J = 8.70
1and Eleine6i8! Atalysis or $4HABAD,( M 2H), 7.28-7.20 (m 3H),

7. %am%g 63)3%,14% §Z§g15 88 (s, 2H), 4.28 (q,

Found: C, 8919 H, 4.51: N, 3.75.

Step 2
20 Ethyl 1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1 H-indole-2-carboxylate
The tile compound was prepared from ethyl 5-bromo-1-benzyl-1H—indoIe-2—

carboxylate and 4-(trifluoromethoxy)phenylboronic acid in substantially the same
manner, as described in step 2 of Example 1. . The product was obtained as an oil.

25 Mass spectrum (ESI, [M+H]*) m/z 440. TH NMR (400 MHz, DMSO-dg) 5 8.01 (s,

1H), 7.79 (d, 2H, J = 8.86 Hz), 7.67 (d, 1H, J = 8.85 Hz), 7.62 (dd, 1H, J = 8.70 and
1.68 Hz), 7.44-7.42 (m, 2H), 7.28-7.20 (m, 3H), 7.04 (d, 2H, J = 7.94 Hz), 5.88 (s,
2H), 4.28 (q, 2H), 1.29 (t, 3H).

30 Step3
{1-benzyl-5-[4-(trifluoromethoxy)phenyl}-1 H-indol-2-yl}methanol

The title compound was prepared from ethyl 1-benzyl-5-[4-(triﬂuoromethoxy)phenyl]-
1H-indole-2-carboxylate (step 3 of Example 1) and lithium aluminum in substantially
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{1-benzyl -5-[4-(trifluoromet hoxy)phenyl]-1

H i ndol - 2-yl }met hanol The title conpound was prepared
fromethyl 1-benzyi-5-[4-(trifluoronethoxy)phenyl]-

1H i ndol e- 2- carboxyl ate (step 3 of Exanple 1) and

[ wohbadmz2adsum num i n substantially -21 WO 2084{(H3@2%332
PCT/ US2003/ 038932 the sanme manner, as described in
step 1 of Exanple 21. The product was obtained as a
white solid, np: 108-109 C Mass spectrum (ESI,

[I\/H—lq+) mz 398. 1H NVR (400 MHz, DVsO-d6) S 7.82 (s,
1 Hyfe Spmegnanger, 35 desgribed @ Sl Hpf)Example 217 TB6 piodyct wh obtained

7. 2%s(a@vmtél s$rld nlp 08168+ d_lzl‘)lasa gpf%rupr\g(ﬁsﬂ' [l\guj]‘l)_m/,f%gg g JmR
6. 5;&4%"4”%1 DMSO ‘%5)@0’ {2%(s. PN 7.78 (R@H( ¢ = 8188-i7), BARI7.6 66, 4H),

PPM7(9.(d,2H), y =E AL A7 AR, yﬁi $e£9 HLAR3

| cul g Ho %’%%%@6“2”
ga It 78‘53%4 6%? MH RS ZTb 5§5éb“2|) and 4.60 ppm (d, 2H).
{1- l'iéqwtalﬁnq]wsmrﬂszHMrret hoxy) phenyl ] - 1Hi ndol - 2-yl

} netda,)éhla@get;agﬁ,zmedr g7| NI £s£onmpound was prepared from

trifl th h []-1H
| nd ?ﬂ%} ﬁéﬁgb f\éﬁgrgg& y?xzmo?%e] in

subst antl aIIy the sane manner, as 15 described in
ot esiép #f Exanple 1. The product was obt ai ned as an

L ATl s e 27
HZ) ’Thz tuflﬂ,B %rTJAbg § mas él@ﬁ’e{ from f?l‘gﬁ I%dtr@oror@q_ﬂoxy)sh%m] 1H-

(s ’E’Pf)‘ ‘V'H?Rﬂhafo'86”%[§’ﬁ$t('scm®ld§ in Ebubstentiadly therabys i madrer, as
152 5 HREIRBAOBY step’Z@ c@éﬂxﬁmblahedTh&pro@&t 3\%5 cfﬂtalrfédfé%’anl\!ml Mass
3.19. 0 Eg e +§ K 06. ep 5 -
{2- [?%&r@ﬁi W04 H‘é Y4 ‘}401 HM@%WA»QM$@M&&)‘#@K@I%@77
% pthle(ﬁlWJHl J & 8f&7lH1§10l48&4d (n; 4 57 099> @R 83H)C7 88 {ad2H N 7.01 Hy),

i a

{1 (RGN (28 BADE AL AN T i P 11

i ndcﬁ‘e'@"}ﬁ' }*ﬁ%&sﬁ Cad’bfdffé and oxalyl chloride in
lebﬂeﬂtﬂtateﬂl lcysd.deHsAB® NMRAdler, as described in step 5

So| %ﬁﬁ@l@s%wjm%?erﬁ%%%t was obtained as a brown

Step 5

{2-{(Acetyloxy)methyl]-1-benzyl-5- -[4-(triflucromethoxy)phenyl}-1H-indol- -3-yl}-
. 25 (oxo)acetic acid

“The title compound was prepared from {1-benzyl-5-[4-(triﬂuoromethoxy)phenyl]-1H-
indol-2-yl}methyl acetate and oxalyl chloride in. substantially the same manner, as
described in step 5 of Example 1. The product was obtained as a brown solid; mp:

30  85-86 °C. Mass spectrum (ESI, [M-H]") m/z 510. TH NMR (400 MHz, DMSO-dg) §
14.40 (br s, 1H), 8.20 (s, 1H), 7.76 (d, 2H, J = 6.72 Hz), 7.72 (d, 1H, J = 8.70 Hz),
7.63 (d, 1H, J=8.70 Hz), 7.48 (d, 2H, J = 8.24 Hz), 7.34-7.25(m, 3H), 7.08(d, 1H, J=
7.23 Hz), 5.70 (s, 2H), 5.53 (s, 2H), and 1.78 ppm (s, 3 H).
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30 85-86 C. Mass spectrum (ESI, [MH-) mz 510. 1 H
NVR (400 MHz, DMSO-d6) 8 14.40 (br s, 1 H, 8.20 (s,
1 H, 7.76 (d, 2H, J =6.72 Hz), 7.72 (d, 1 H J =
8.70 Hz), 7.63 (d, 1 H J = 8.70 Hz), 7.48 (d, 2H, J
wwadosksd , 7.34-7.25(m 3H), 7.08(d, 1 H rcrrus2003/83932
Hz), 5.70 (s, 2H), 5.53 (s, 2H), and 1.78 ppm (s, 3
H . -22 WD 2004/ 052893 PCT/ US2003/ 038932 El enent al
Anal ysis for C27H20F3NO6: Cal cul ated: C, 63.41; H,

3.94; N, 2.74. Found: C, 63.02; H, 3.97; N, 2.64. 5
St eEle@ental Analysis for CzHx0F3NOg:

{ 2- Chbisksiax yormalay) B, slaberzml - 5- [ 4- (tri f I uor omet hoxy) phe
nyl L-1 H.i = 3-yd k- Xx0) acetic acid, potassiumsalt
Thel:?ulnﬁ & %g&ﬁ;pgu%%}\}ﬁla%g%r epared from

{2-[ (acetyl oxy)net hyl]-1-benzyl -5-[4-(trifluoro- 10
get Beyy) phenyl | - 1H-i ndol - 3-yl } (oxo) acetic acid and

aqu ot assi hydraoxjde in substantially the sane
et sale b et fioonsthexyabin g Hinel s-3ir
pr ofhxelacetivarid ipoteissioth saf a white solid; np: 280-282C.
Mass spectrum (ESI, [MH-) nmz468. 1H NWMR (400 MHz,

DVB@héifile BrrBodrli vies problibed frém {2-{(akbtyiddmeliyn ~b€92ytg-}4-(]t_riﬂuoro-

B, ook yedligRpiBhenid 550 pfa udpld odsbeopiidipdan

= 7sutgtangiglly the semne( manngr, [4p descriged in(step 81f Exanmde 4. Bie ppdvct
d’ . = . . i _

Cost RPN S Gigebe, Ty Be2 o AR el B gy s

H,  3HEWIR (400 MHE7DMEOWLE 8.8 (s5THOB.72 K, 28, 42 8.7DHzR 755 (d, 1H,

20 St

o s ST KT MDA PN - 4 e

o2, 4= B1IP higbPd5 &, 1), Ubac2Hhndidi &1l Remc(drdbb U - ARets)-

pr eExnedtal AGHRsis for CosHigFsNOs» 1.0 K « 1.0 H,0:

{2- y V). )-dahen -5-[4-(trifluoro- 25
met h(dc%(lc%%ﬁeg%?wlhl—é?%g]o%g% yl } (oxo) acetic acid,
pot &947d3rk: $410F: tadd2ay2Sus HCl in substantially the

sanme manner, as described in step 7 of Exanple 1. The
g(godsg% was obtained as an off-white solid; np:

9-3MT. Mass spectrum (ESI, [MH +) miz 452. 1 H
NVR §BoBviidA-(trifiveomesthoxgpiemil-1,8-dihydigpyrapo3#-flmdoleBd-
J = dlerf®6 and .

The title compound was prepared from {2-(Hydroxymethyl)-1-benzyl-5-[4-(trifluoro-
25  methoxy)phenyi]-1H-indol-3-yl{oxo)acetic acid, potassium salt and aqueous HCl in
substantially the same manner, as described in step 7 of Example 1. The product

was obtained as an off-white solid; mp: 239-240°C. Mass spectrum (ESI, [M+H]*)
m/z 452. TH NMR (400 MHz, DMSO-dg) & 8.24 (s, 1H), 7.81 (dd, 2H, J = 8.86 and

2.14 Hz), 7.74 (d, 1H, J = 8.56 Hz), 7.68 (dd, 1H, J = 8.54 and 1.83 Hz), 7.46 (d, 2H,
30 J=7.94 Hz), 7.37-7.26 (m, 5H,), 5.93 (s, 2H), and 5.56 ppm (s, 2H).

Elemental Analysis for CasH;FsNO,: '

Calculated: C, 66.52; H, 3.57; N, 3.10.

Found: C, 66.59; H, 3.50; N, 3.04.
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2.14 Hz), 7.74 (d, 1 H J = 8.56 Hz), 7.68 (dd, 1 H, J
= 8.54 and 1.83 Hz), 7.46 (d, 2H, 30 J = 7.94 Hz),
7.37-7.26 (m 5H,), 5.93 (s, 2H), and 5.56 ppm (s,
2H). El enental Analysis for C25HL6F3NO4: Cal cul at ed:

Wwo 8fyd3s93H, 3.57; N, 3.10. Found: C, 66.59; :
N, 3.04. -23 WD 20114/ 052893 PCT/ US2003/ oss'g%Téﬂz"‘ﬁ"’?”g:’z

Exanmpl e 3

9- (4- Met hyl benzyl ) - 6- ( 3- et hyl phenyl ) -1, 9- di hydr opyr an
o[ 3,4-b]indol e-3,4-dione 5 Step 1 Ethyl

1- (4- et hyl benzyl ) - 5- ( 3- net hyl phenyl ) - :

ndoExanzple ar boxyl ate The titI e compound was prepared

fro hy!| benzyl)-1Hi ndol e-
gkzﬁiglxtifn Ig nzyE)%?g Fr)neilgyg;? ﬁﬁ ﬁro%ﬁﬁ@op 4-blindole-3,4-dione

3 nmet hyl phenyl boronic acid in substantially the sane
-gransep,1 as described in step 2 of Exanple 1. The

0 lid. M

O e bk
7. 985 ile cpmippund 7vag Pre(pdred Krokh etlyl B-blord®1 Hzrﬁethﬂbeﬁgylﬂ-m indole-
H ﬁ-cal_rllzaiyi‘ge s@b 1 of E@n;ﬁeg‘l) Jnd'_@ Tetﬁyl“hdé’_yléo\jdmc aicl%xg slgaﬁtantxally
li\ (sa éinalqner és_de§cr&ugg §tep 2? @)yan(pdp 1.2He Roductzw@obtained
1(HZ) as Hs@d. Q\ﬂiss Qdd)ctru?n fES_!' [IQ4H vz 3%481%4 ‘J?\R (Ztgl) Hz4 D%\%d 96) 5
bg%b 1t| %6%:15 13‘ L= 77:9842[.)*266 @51&@8&7 HZ) 748 (s, 1H), 7.44
I[-I-l (délifrmmyfiézolelag 6551r_(r)37 rmttmlfl RENSE ), 17 14 (d, 1H, J = 7.49 Hz),

| i prepare

ndvka, 2Hy U Lesd %gﬁzf}lf ?%%E#J%y‘{smny??? 2H, J =

B9
_ fro?nﬁg%’ %é}@a?*@ggt%hét@* dafis 1-3Q pAMuin 34 RV A8 RiR). N

substantially the same manner, as 20 described in
st egted 20f Exanple 1. The product was obtai ned as a

whi Mass spectrum ( ESI MrHl +) mz 342. 1H
Nﬁ’(‘ﬁ%@‘-’dm&e“z%&igeﬂ‘vwh?ﬂ TH- mdgm-;gmeathwel (s, 1 H),

7. 470 title comiplound was prep@redizdomn athyd 4- (ﬁ-ﬂ\eth}jlb&lnzyl)ls B- ﬁlet"?i;phenyl)
HZ) 4 H-had8- ié%rbo;yé_!a rid F'fpll?rHSaﬁlm}n m,_?%)s angiz Iﬁ/dhe?sqme fapner, as
2(ZH) gesgn u( atep épf Exa[pple 17 Tha pregyict véis HBtaihed aslaHyhiteSsofid! Mass
( s, s;%ci)rum ES; qM@ﬁ]+?—I9;7H)342 1 RS0 Mz, TS § 7. 7%'_9 1H§l 7.46
(S 1H) 942((’ 1H, J 79Hz), 7.37 (d, 1H, J = 8.55Hz),7.33(d, 1H, J = 8.56 Hz),
7.31(d, 1H, J=7.02 Hz), 7.29 (d, 1H, y=7.48 Hz), 7.10-7.07 (m, 4H), 6.96 (d, 2H,

J=7.94 Hz), 6.48 (s, 1H), 5.54 (s, 2H), 5.33 (s, 1H), 4.60 (s, 2H), 2.36 (s, 3H), and
25  2.23 ppm (s, 3H). '

Elemental Analysis for C,,H,3NO- 0.5 H,0:
Calculated: C, 82.25; H, 6.90; N, 4.00.
Found: C, 82.05; H, 6.98; N, 3.88.

30 Step3
[1 -(4-Methylbenzyl)-5-(3-methylphenyl)—1 H-indol-2-yljmethyl acetate
The title compound was prepared from [1-(4-methy|benzyl)—S-(3—methyIphenyl)-1H—
indol-2-yljmethanol and acetyl chioride in substantially the same manner, as
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El emental Analysis for C24H23NO. 0.5 H2O  Cal cul at ed:
C, 82.25; H 6.90; N, 4.00. Found: C, 82.05; H, 6.98;
N, 3.88. 30 Step 3 _

[ 1-(4- Met hyl benzyl ) - 5- ( 3- net hyl phenyl ) - 1H-i ndol - 2-yl ] m
Ry HYdowpesate The title compound was preparg&iih:Q9hases:
[ 1- (4- met hyl benzyl ) - 5- ( 3- net hyl phenyl ) - 1H i ndol - 2-yl ]
nmet hanol and acetyl chloride in substantially the same
manner, as . -24 WD 2004/ 052893 PCT/ US2003/ 038932
described in step 4 of Exanple 1. The product was

obt 4¢seaRpddystap ﬂ)Pgﬁaﬁm@iq 1. Nesseroduspwes ohtainedES| g brpWrbl]. H)lass

m 1 1

m i %;?eigum @él Nl)(ﬁﬁ](?*ff@% 3%&'2 i E@R@%ﬁf%g _Dw{ié%f.q]gﬁg, ), 7.47
7.786 ))745:‘71@("7 3B (IR LIH) S = 67%{21 @.,13-2148 (ch, 31), Bo®Q, 2H, J
Hz) = &096%) (6568 (lH)H) §4§%s (284, 29 ©y 223&% 3%2')'%232«53;@1) and

, and 5 1.
E %E%E{P%Agé ysi s for C26H25I\I02 Cal cul ated: G,
81. E@memal®a5§5f0mzsezsﬂaz Found: C 81.75; H, 6.67; N,

?Zzgalcglgtif%m% o 657 1 (4 met hyl benzyl ) - 5- (3- met hyl p
b R PATESY ]15

heny (oxo) acetic acid The title
conmpound was prepar ed from
1b1- Gepet hyl benzyl ) - 5- (3- net hyl phenyl ) - 1H 15

i nd etate and oxalyl chloride in
subdt WsupP B Siar) S G etmbhanyb rindai ot 5
of KeApsktc &cid The product was obtai ned as a brown
solid; np: 89- QOC Mass spectrum(ESI [MH] ) mz
454T Hﬁ NMR (400 de) 8 (s, 1 H, 7.67
he e 5°mp°8"dayasr|25epar?d é@m(&ad4 ”‘fﬁylb?ﬁzﬂ) §-(3metaviphenyl5 B+
15|Z) indgl-24yllmigthilace(aty arRHxaly) chidtiddGn Gtibstahtidtly tﬂe sarﬁe thnner as
HZ) degeng&i |ﬁ gtep !S oHExa]mpTe ? %ﬁe E%é%ct gzaslgrﬂ{&éd ? %Brorlg SOIld mp:

3H) 89@0‘@4 M@s sgq;q)}ruma(ﬁal ;uvngn;) pnasss , HIMIR (HoemBAtmalSO-dg) 5
éga|8}’1%'(§1f-|g‘°/ %FQSJ\K%SQQIZ’Enggd &?’.‘77 fan%g‘ 53&&)# 444
o gdm. 2H),), 736(t 1H,J =7.48 Hz), 7.18 (d, 1H, J = 7.23 Hz), 7.13 (d, 1H, J = 7.94
20 Hz) 5.63 (s, 2H), 5.53 (s, 2H), 2.39 (s, 3H), 2.24 (s, 3H), and 1.83 ppm (s, 3H).

Elemental Analysis for C,sHzsNOse 0.5 H,0:

Calculated: C, 72.40; H, 5.64; N, 3.02.

Found: C,72.41; H, 5.44; N, 2.96.

25 Step5
9-(4-Methylbenzyl)-6-(3-methylphenyl)-1 ,;9-dihydropyrano[3,4-bJindole-3,4-dione

The title compound was prepared from [2-[(acetyloxy)methyl]-1-(4-methylbenzyl)-5-
(3-methylphenyl)-1H-indol-3—yl](oko)acetic acid and aqueous potassium hydroxide in
30 SUbstantially the same manner, as described in step 6 of Exampie 1 followed by the
treatment with aqueous HCI in substantially the same manner, as described in step 7
of Example 1. The product was obtained as a white solid: mp: 216-217°C. Mass
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25 Step 5

9- (4- Met hyl benzyl ) - 6- ( 3- et hyl phenyl ) -1, 9- di hydr opyr an
o[ 3, 4-b]indol e-3,4-dione The title conpound was
prepared from

[Wo bdvagtoy! Ooxy) met hyl ] - 1- (4- met hyl benzyl ) - 5;

(3-net hyl phenyl)-1 Hindol -3-yl] (oxo)aceti CP%TC/UScfmg/r(]Bcfg:’z
aqueous potassi um hydroxide in 30 substantially the
same manner, as described in step 6 of Exanple 1
followed by the treatnent with aqueous HCl in

s ubsneamnh S YMHTE) rmanses i NBIR (4eemEE IMSAeE) -%zﬁ(gem 1671

et bt ai ned
ol FPTEe 35 f R AT 60 Sk i Denisosi. 7.4 . 1,

PCTF @QQMH@@E{QSB Jsde@:at irlan? (&84 (h\GH, B)o 1N, zzfggg}d 5149@

NVR2iGy 989 M), s 8. 21 (s 1 H, 7.71

5' éle er%al?\n sngfr H1H(() - P — = 8 75 and 1. 28 HZ)

BlySIS 15 Gy ‘Wz 8.09 Hz), 7.36 (t,

1H, Calcuiatad 63 7Fi2h;,H, B.4BON,B.4B4 (m 5H) 5.91 (s, 2H),

andrsund9c(#.41: 46, &, 399 (S, 3H), 2.26 ppm (s, 3H), S

El emental  Anal ysi's for C28H2INO3. 0.4 H2O

Cal culated: C, 77.56; H, 5.46; N, 3.48. Found: C,

77. BRample 45, 46; N, 3.49. Exanple 4 10

18- ( 4- Pﬁﬁﬁb\ﬂ]%éﬁk Yk enyl) -1, 9- di hydr op

yr N :(() : ndgfﬁ% fh@&“g?]}g)eggéwgro&ﬁ)no&,49b]|ndoe34
P8fD- 1H- i ndol - 2-yI) nethanol 15 The title

conpound was prepared fromethyl 5-brono-1

H i eg@ghe 2-carboxylate and |ithiumalum numin
sub a,lé_} %dthe same manner, as described in step 3
ré-pdoldadmethanglt was obt ai ned as a solid;

1ﬁ'p 111 112C Mass spectrum (ESI, [MH-) mz 224. 1
H Nitke fiteomrmipund vBsRDeRt6yd Borif eb/ 5srom'b iH}inddle Z-Zar()&ylaﬂa and

H Hthigm28)urBinéhd uh"?s).xbstgntxalgl t@mg’ssa%seHma e, % ggsc"_ggd’ in %}ep 3 of

H E% ”—@'%1 6§“W§"§‘J°EYV%%%? Ingd 9 peidi '8P - 1¢©nasﬂw@spectrum
Gl (81 AW r) m, 224.7 T AMR40BMPIE; DISO-B61307.62 (5, 1H), 7.27 (d, H, J =

20 8.02Hz),7.12(d, 1H, J = 8.02 Hz), 6.25 (s, 1H), 529 {t, 1H, J = 5.50 Hz), 4.59 ppm
(d, 2H, J = 5.65 Hz).
Elemental Analysis for CoHsBrNO:
Calculated: C, 47.82; H, 3.57; N, 6.20.

Found: C, 47.94; H, 3.42; N, 6.20.
25 '

Step 2
[5-(3-Methylphenyl)-1H-indol-2-ylJmethyl acetate

. A mixture of (5-bromo-1H-indol-2-yl) methanol (9 g, 39.8 mmol), 3-methylbenzene-
30  boronic acid (6.14 g, 43.78 mmol), potassium carbonate (13.75 g, 99.5 mmol),
palladium(ll) acetate (0.045 g) and tetrabutylammonium bromide (12.84 g, 39.8
mmol) in 10 % dioxane in water (degassed, 0.38 L) was stired at 70 °C. The
reaction was monitored by TLC. Additional 3-methylbenzeneboronic acid (5.6 g, 39.8
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Found: C, 47.94; H, 3.42; N, 6.20. 25 Step 2

[ 5- (3- Met hyl phenyl ) - 1Hi ndol - 2-yl ] net hyl acetate A

m xture of (5-brono-1Hindol-2-yl) nethanol (9 g, 39.8
nmol ), 3-nethyl benzene- 30 boronic acid (6.14 g,

4 6B3Tes ) . potassi um carbonate (13.75 g, fRFR2003)Mkos2
pal | adi um(11) acetate (0.045 g) and tetrabutyl ammoni um

brom de (12.84 g, 39.8 nmmol) in 10 % di oxane in water
(degassed, 0.38 L) was stirred at 70 C. The reaction
was nonitored by TLC. Additiona

3- nBmnply Wee addate bASten np §-beamice-(4ted-byty b8Sry B 1H-iRi6le \WBs detected

2 OOWﬂ_@Z #3326 W2E48i34 R3883 ?emdm&rhaﬁ\@ﬁle @gge%gwaﬁaéetcgr{ted

rq tert-butyl benz

ot Tt TEIe0) ek, G v i et aa e bRy E ey and the
t enfpeldl@t wae pahithned betwednneaier avaisetold @asttted. The EB®I acetate layer
5 eSWést%paHt‘écP Iﬁﬂ.’a@I‘léd Ww&%n‘ Fitech Whd Rohexang: ?Fbg z{l%ﬁgr\k%s
was dﬁ%ﬂﬂ}i? | resi due was partitioned

wat BT RyP Ufae é?’ﬁ'ﬁ”émgffr‘w Létrﬁwxase@m elaley(85 : 45)amen
sepelvat edgivevdSiiedetvibtrenyiptiendélid-yileteednarzd a brown solid (6.0 g).
Conﬁ@eﬂ:ﬁ&%f?ﬁ 13- ﬂgﬁylﬁt%ﬁybl)d#ﬁnm-%g)!ﬂgﬁ%rtdl ﬁ/ﬂ-r Qéég %h%?’de ?%cgrdmg

chromat o usi n
45) toe{ge %{Hcedé[ gT”bF% te\pé of Example 1 afforded the titte compound as an

1b5 68(3 WghyM&!%%Byét&mﬂ(E%! [Mjﬂi ¥ 278 et RARQUoAIHA DRI 5

i on

[5 Zéﬁ i?eﬂﬁirlgﬂﬁéﬁ;ﬂﬁ} T4 ﬂ%d@t 31). §13p et Harfel0 (wilth adewdytz),
chl 650 e 114 AV (H, Bg), ahdr.d7henpeosedur e descri bed in step
4 of Exanple 1 afforded the title conpound as an 10
oil (3.94 g); Mass spectrum (ESI., [MH-) mz 278. 1 H
NVRSEERG0 MHz, DMBO-d6) 8 7.76 (s, 1 H), 7.46 (s, 1
16)) , [TA448rt-BuBfochay))-3td-metRylBRer(ys) 1 Hlinti2 ﬁ]rﬂ&h)(l beetdte H,  J

- 7Pét§s§m I_l)’<:arb§na§e,o (O(BSE 2. ‘5 H)n’ol)%va% d(jgd to"a stlrrlng solu%on of 5-(3-

(*L%W'@P%H-V%d ﬁym@b%z%aﬁwacegi%@tﬂw 1 B &weh)jn AWE (Srddlat eom

yI ] lmtde;dturaomeata altroﬁmmeslph@recartéﬁﬂfmw&négb%wmje (@3d9eg, 1.88

nmmo 1on 0o :
net Hi/m aaf#i)ggcgarffm@ gl%{ul_ sggvb{] r?e% altl ooanctg{ng%rgtu{eoov%mght The

wasl "oniRied Pp The:) Angd f@@ﬁh antO@FrtpCé Pdertiputylhenzié bromide

ni t r(cmge@, 18 ﬁ‘in&ph&é%ddéh-zInGrstlmBglENﬂtlb@éBtZéﬂrocbﬁ b LB hfee

e mXxXture wa
S ol Tt SBsRIR N, LR Shit i, B v
m.)mwla@'r aed Wraqtg@wnmﬁthg@ggt@tpo A A¢ owADo /Kiragf was washed with water

4- t end bingt yiddengydnhiir@linignesium sulfate and evaporated to dryness. The
25 residue was purified by flash column chromatography using hexane/ethy! acetate
(85:15) as an eluant to give the title compound as a light brown oil (0.284 g). Mass
spectrum (ESI, [M+H]*) m/z 426. 'H NMR (400 MHz, DMSO-dg) & 7.83 (s, 1H),
7.49-7.47 (m, 2H), 7.44-7.41 (m, 2H), 7.32-7.29 (m, 3H), 7.11 (d, 1H, J = 7.49 Hz),
6.91 (d, 2H, J = 8.24 Hz), 6.69 (s, 1H), 5.44 (s, 2H), 5.23 (s, 2H), 2.36 (s, 3H), 1.78
30 (s, 3H), and 1.21 ppm (s, 9H).
Elemental Analysis for CagHaiNO,* 0.3 H,0:
Found: C, 80.82; H, 7.39; N, 3.25.
Calculated: C, 80.90; H, 7.45; N, 3.17.
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(0.34 g, 1.8 mml ) was added and stirring continued at
roomtenperature for three days. The reaction was
guenched wi th aqueous anmoni um chl oride, diluted with
wat er and extracted with ethyl acetate. The organic

s washed with water and brine, dgij ver
Z%ﬁ bGhsHE f(’%ﬁﬂp@(}{g@s 32

nhydr ous nmagnesi um sul fate and evapor at ed

The 25 residue was purified by flash col um

chr omat ogr aphy usi ng hexane/ ethyl acetate (85:15) as
an eluant to give the title conpound as a |ight brown
oi | St 9284 ¢g). Mass spectrum (ESI, [MrH +) nlz 426.

1H W do 7 -7.47

(m 2 5’*;‘&99&%@2@“’?&% oSS rotilinenyy st S

(d, (PiQacgticacid 49 ) 6.91 (d, 2H, J = 8.24 Hz), 6.69

(s, 1H), 5.44 (s, 2H), 5.23 (s, 2H), 2.36 (s, 3H),

fh 7|%T he 8@ dogpoBid)was armbarkd Zrbrrnmcm-(eﬂvbu@wnzylﬁb@ﬁg%trglghew-1H.
al; s na: . , ,

S ARy i G0 e e
3. 17°5crBed giep §PA Famnin . e predsoions/zed s adigkipbrwn solid;
2- [npAoebars = > kst MHRGE M 125 SriBEL
Lyl mel %ﬁ 2%%2? lJrT]:%(El:ll]([ﬁI *ﬁg% %é?bc ac%gb éﬁtf géMgB'ds)
tit |5§-@§ﬁpw.ﬂd7aﬂfg52i-bplgpérbuz)f_ 7 &in(dd, 1H, J = 8.70 and 1.38 Hz), 7.45-
To1- (r4n1t(er 2HyUT.98-Dem@y, I3}, F- 183 MR, D ffemy | ﬁ.oql(g'r 2H, J = 8.24 Hz)

dQles 2 | t | _chl '
Is3bgfegﬁt'%b}’I%?%_tr%gHgg%%%sngHﬁg%?%\éwaﬁih?féclé‘a&' 4kt ep 5
of BENFHlebARElYsiTiR CoHodi@et0-SHeO:0bt ai ned as a | i ght
br o\@alcslelet d¢, 73080; HFBI3ARS 7Mass spectrum (ESI, [MH] -)

n z . \ . , DVMBO-d6) 8 8.18 (s, 1 H),
7. 72%?'8’ %ﬁy“%"széﬁ%z 5" 7.61 (dd, 1 H J = 8.70 and
.38 Hz), 7.45 10 7.41 (m 2H), 7.38-7.33 (m 3H),
7.18tdls 1 H J = 8.70 Hz), 7.00 (d, 2H, J = 8.24 Hz),

5.6 2 s, 3H), 1.76 (s,
Siy -deereBilporiay b ESnayfiibontd B diBiarsihingli 4 Bpigile 3.
C314¥%05. 0. 5 H2O. Calculated: C, 73.50; H 6.37: N
2.77. Found: C, 73.43; H, 6.57; N, 2.64. 15 Step 5

20 A solution of [2-[(acetyloxy)methyl]-1-(4-tert-butylbenzyl)-5-(3-methylphenyl)—1H-
indol-3-yl}(oxo)acetic acid (0.27 g, 0.63 mmol) and. aqueous potassium hydroxide
(1.0 N, 1.1 mL, 1.1 mmol) in THF:MeOH (1:1, 6.6 mL) was stirred at room
temperature for 4 h. The reaction mixture was evaporated to dryness. The residue |
was washed with water and. hexane to give an oil. This oil was partitioned between
25  methylene chloride (80 mL) and 15 % aqueous HCI (15 mL) -with stirring. The

organic layer was separated, washed with water and evaporated to afford the title
compound as an off-white solid, mp: 196-197°C. Mass spectrum (ESI, [M+H]*) m/z
438. THNMR (400 MHz, DMSO-dg): & 8.21 (s, 1H), 7.75 (d, 2H, J = 8.55 Hz), 7.66

(dd, 1H, J = 8.70 and 1.52 Hz), 7.50 (s, 1H), 7.47 (d, 1H, J = 8.71 Hz), 7.38-7.35 (m,
30 3H), 7.20-7.17 (m, 3H), 5.92 (s, 2H), 5.50 (s, 2H), and 2.39 ppm (s, 3H).

Elemental Analysis for CHzNOse 0.5 H,0:

Calculated: C, 78.64; H, 6.28; N, 3.16.

Found: C, 78.54; H, 6.46; N, 3.04
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9-(4-tert-Butyl benzyl)-6-(-3-net hyl phenyl ) -1, 9-di hydr op
yrano[ 3, 4-b]i ndol e-3,4- dione 20 A solution of

[ 2-] (acetyl oxy) met hyl ] -1-(4-tent-butyl benzyl)-5-(3-net
hyl phenyl )-1H i ndol - 3-yl ] (oxo0)acetic acid (0.27 g,
Gvé3naimsasey and. aqueous potassi um hydroxi depcfdsBishizses:
1.1 nm, 1.1 mol) in THF:. MeOH (1:1, 6.6 nL) was
stirred at room tenperature for 4 h. The reaction

m xture was evaporated to dryness. The residue was
washed with water and. hexane to give an oil. This oil
was partitioned Between 25 nethylene chloride (80 nlL)
andEgdnpte aqueous HC (15 rrL) with stirring. The

or r shed with water and
VAo rUEN e U R eri it rolisseied d-sions
off-white solid, np: 196-197C. Mass spectrum (ESI,
{5M+S!e1b)1 mz 438. 1HNWR (400 MHz, DMSO-d6): 8 8.21 (s,
7.66 dd, 1 H J
(Ee'ézyPg‘g&1’F?'423d°']2fy’é'Be‘?‘§“°'1)H) 7.47((d, 1H J

871 Hz), 7.38-7.35 (m 30 3H), 7.20-7.17 (m 3H),

5. 92nd file o%ﬁ%ourﬁi \5‘% [‘r@pargcwrom @[’\h&g (b%ﬁ@?d%@ {l-? i'ndgfe'_g -carboxylate

El
Caleé'ﬁf Ftﬁnéla ahtmx ?\éﬁ}fldel_?cc%rdlzg; o me pogegiure qi%:grrrpyd iCstep 3 of

198, Bxempliq 16 We; prpduclwas) obit2iBed\&s 2001t 0DRBHBp: 106-107°C. Mass

PCTéB}éénégL?/ﬂIQ XY) ﬁi’g'%ﬁ ngx?ﬁgl b%i\ly)ﬁ 409 Wzdpmﬁﬁ’ﬂ&r?@[(% 4),

-HP] ?zgj &, SHslhTz as ;m)e7 3B (tStep -17| 495Hz() Bea:ozml XY)=718 H), 7. 28 d,
) T¥hhMebhan e ar e
frowﬁm %i&ggngyﬂjc{)) g—%&(ﬁ e ngglr‘k?v@% {Gég T §-16
it 3P R Elr% é‘@?@@ﬁ?@l%JFcﬁ §Otg).pr ocedur e
1§esEl6rnbefdlAnalyss&pCaHQNoz10 Exanpl e 1. The product was
obt@ye@ge@scqsvgﬁlm%gs,o %F np: 106-107C. Mass spectrum
(ESE %CH;IS rriz 254 1 3NI\/R(4OO MHz, DVBO d6) 6
B ¢, J = 7.33 W), 7.37 (t,
2H, J=749Hz) 730(d 1H, J =7.18 Hz), 7.20
1H5te;2:871 Hz), 7.04 (s, 1 H), 6.74 (dd, 1 J
J

H,
' 46 6.16 , 1 H, 516 (t, 1 H,
2§ 485 @?sz}%‘ybl”' ’L’°' %Nblmeévvl%eﬁtﬁn (d, 2H, J = 5.50 Hz).
15 El emental Analysis for Clr HLSNO2:

The title compound was prepared from [5-(benzyloxy)-1H-indol-2-yljmethanol and

acetyl chloride in substantially the same manner, as described in step 4 of Example

(d,

1. The product was obtained as a gray solid. Mass spectrum (ESI, [M+H]*) m/z 296.
25 THNMR (400 MHz, DMSO-dg) 3 11.03 (s, 1H), 7.45 (d, 2H, J = 7.33 Hz), 7.38 (1, 2H,

J =749 Hz), 7.30 (d, 1H, J = 7.20 Hz), 7.24 (d, 1H, J = 8.71 Hz), 7.08 (s, 1H), 6.81

(dd, 1H, J = 8.70 and 1.45 Hz), 6.34 (s, 1H), 5.13 (s, 2H), 5.06 (s, 2H), 2.04 ppm (s,
3H).

Elemental Analysis for C,gH1;NO3+ 0.2 H.0:
30  Calcuiated: C, 72.32; H, 5.87; N, 4.69.
Found: C, 72.21; H, 5.75; N, 4.66.
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Calculated: C, 75.87; H, 5.97; N, 5.53.. Found: C,
75.96; H 6.11; N 5.41. Step 2 20

[ 5- (Benzyl oxy) - 1Hi ndol - 2-yl ] net hyl acetate The title
conmpound was prepared from

[Wo ehaenzsh OXy) - 1H-i ndol - 2-yl | met hanol and  peRisthosnsses2
chloride in substantially the sanme manner, as

described in step 4 of Exanple 1. The product was

obtained as a gray solid. Mass spectrum (ESI, [M+H] +)
mz 296. 25 1 H NVR (400 MHz, DWVSO d6) 8 11. 03 (s, 1
H), Stepd5 (d, 2H, J = 7.33 Hz), 7.38 (t, 2H, J = 7.49

HZ (Be -l indol- cethtelh J =
) is (mgsﬂu{%@)o 23.14 eth%lbeniyl)a@i h@&l(z |]n?e4hﬁfé 3&111_ 5 70 and

145Hz_634(s,1H) 5.13 (s, 2H), 5.06 (s, 2H),
2. 04hg il ¢asmpousHyas Blepanen frain [Buiinggixg)- froInd QLB héIN@Cacetate
8. 2 ahm erfz3l i nti am /, ri

a eth?’lg =il edmhiad ﬁ@ubs@ tilg'tl%% 'é'ingaﬁ{}% 3 %37 %%cg%ﬁ?p 3

E%#?)ﬂ%w %éﬁ’gsgzodug? gﬁs gbtalned as a ‘white solid. Mass spectrum (ESI,
[ 5- (\Be)D)yho %00, - Tht wamomwzbsmsmLa@ irtak (bdgh £= Y4 AR Ay

ace t he title conmpo repare

%@eﬁ {rl"gk@ﬂii—lﬂ ﬂgg{ 53%15*})%5‘?1@“"&0’&%1{5%"'2)57% H,J=
4 rT@t4I4)HZbe"rOZ)(U 2t, I 8126 Hz), GEK antJ ablsy HZ & s3a8BIH), 6.25 (s
rajan I
ronee e %;F‘%’i%aéf’%%ﬂ*f”@ PRI
(ESI eme[‘%iﬂnagff Os1 H NVR (300 Mz, DI\/BO d6) 6
7. A%alcdate@HS, ZB1:7 B e83; N2351 7.37 (t, 2H, J = 7.19 Hz),

7. 31=o(nQn cl7é‘b144 633 @%4’6‘2) 7.26 (d, 1 H J=7.56
Hz), 7.15 (d, ‘1 H L44 Hz), 7.07 (d, 2H J =
8.76 Hz), 685(d 2H Rl g Hz), 6.84 (s_1 H),
6 2%t 10 1 M), 5.35 (s, 2H), 5.17 (s, 2H), 5.0

ce enz e l

P e 1\ s T v
6. 3fcetgac 51 round: C 78.01: H, 6.35 N, 3.46. 15
Step 4

[ 2- [T@@Gﬂ’etdéhf%yr)dr{j%%?%gere@f&pﬁg@ék%&@) 11 (4(met ! hé@\)t%‘?ﬂﬁ%l
2)0 yﬁr-netﬂy acetate and oxalyl chloride in substantially the same manner, as described
~ in step 5 of Example 1. The product was obtained as an off-white solid; mp: 91-92°C.
Mass spectrum (ESI, [M-H]") m/z 470. TH NMR (400 MHz, DMSO-dg) § 7.61 (s, 1H),
7.50 (s, 1H), 7.47 (d,_ 2H,J=8.24Hz),7.39 (t, 2H, J = 7..64 Hz), 7.32 (d, 1H, J=7.02
Hz), 7.11 (d, 2H, J = 8.10 Hz), ), 7.03 (d, 1H, J = 8.99 Hz), 6.95 (d, 2H, J = 7.79 Hz),
25 5.54(s,2H), 5.46 (s, 2H), 5.10 (s, 2H), 2.23 (s, 3H), 1.82 ppm (s, 3H).
Elemental Analysis for Cz3H2sNOg 0.6 H,0:
Caiculated: C, 69.73; H, 5.48; N, 2.90.
Found: C, 69.60; H, 5.30; N, 2.80. [
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~acetic acid The title conpound was prepared from
[ 5- (benzyl oxy) - 1- (4- et hyl benzyl ) - 1Hi ndol - 2- 20
yl ]met hyl acetate and oxalyl chloride in substantially
the same manner, as described in step 5 of Exanple 1.
Wieopeshdet was obtai ned as an of f-white saldrilis2¥Posses:
91-92C. Mass spectrum (ESI, [MH-) mz 470. 1 H NWR
(400 MHz, DMSO-d6) S 7.61 (s, 1 H), 7.50 (s, 1 H),
7.47 (d, 2H, J = 8.24 Hz), 7.39 (t, 2H J—7.64Hz),
7.32 (d, 1 H J =7.02 Hz), 7.11 (d, 2H, J = 8.10
Hz)Ste55703(d 1 H J=28.99 H), 6.95 (d, 2H J =
7. #O(Belylox bnfethy(benz 9-dif
oH), 2.23 (yzfg(sro, gl sgagi’am (gér@%.%noé Metindolgd d dione
Anal ysis for C28H25NC6.0.6 H2O  Cal cul ated: C, 69.73;
H, - 5e4ffle . spmppund) was Fepargd QM GB(6Gstyddy)nBthIPS5-(Bdnz2ox§M-(4-

5~ -3 yWen2@OrH- 95@&%0%%{*52&%3/ 93883% hgtass%rr% nra/tj@xgre

6- b

PRSI N Bk SR fade Suptombevidoloven e
f r SreRIENE mep@ml imest brydritialfy-thd saraey nanrig), aidés&nbe'a in step 7
metdigkdana v )‘hé—prlﬁhdcmlobémléh]ag QX O oﬁd @%)g =Gt Mags

aqueous pot assi um hydr oxi de accordi ng
desERTHEHESH Nt 82 612. EXEWIR 40D MiD IDIthS@eii;) by 58 (b2 1H), 7.54

d { = t { I

NS e b R L B e P
pr odué? *%357 13"5& dHas’ %ﬁq( f?Hmrtgequﬂd.sz hip. 5.86 (s, 2H),
206-Y03CHMaYE(s, 2easrppm (6E6), [M-H +) mz 412. 1H NMWR

(408erhbia) sPHER 452,45 o OB g0 1H) 754 10 (d, 1 H )
2H 7.33 Hz), 7.38 (t, 2H J

= 1 Hz),
= sc.%éf'ﬁtﬁig,c %%351* ﬁ?- = 7.18 Hz), 7.15-7.11 (m
1&H,F§°,Undl.©53(1@dH 294, N3B3.20. 9. 44 and 2.44 Hz), 5.86 (s,
2H) 541(s 2H), 5.16 (s, 2H), 2.25 ppm (s, 3H).
? Anal ysis for C26H2INO4. 0.8 H2O
¥ c 73.33; H 5.35 N 3.29. 15 Found: G,
73 Bl@e"H('OW)'g5Tdiwdrﬁiy%0[3,4§ﬂ]a’m@.£3,ﬁ-dione
6- (Benzyl oxy) -1, 9-di hydr opyr ano[ 3, 4-b] i ndol e- 3, 4- di one

270 S5h 1

[2-[(Acetyloxy)methyl]-5-(benzyloxy)-1 H-indol-3-ylJ(oxo)acetic acid

The title compound was prepared from [5-(benzyloxy)—1H-indol-2—yl]methyl acetate
(step 2 of Example 5) and oxalyi chloride following the procedure described in step 5
25 of Example 1. The product was obtained as a brown solid; mp: > 165°C (dec.).
Mass spectrum (ESI, [M-H]") m/z 366. TH NMR (400 MHz, DMSO-dg) 5 12.42 (s,
1H), 7.51 (s, 1H), 7.48 (d, 2H, J = 7.33 Hz), 7.43 (d, 1H, J=8.85Hz), 7.39 (t, 2H, J =
7.33 Hz), 7.32 (d, 1H, J = 7.17 Hz), 6.99 (d, 1H, J = 7.86 Hz), 5.41 (s, 2H), 5.10 (s,
2H), 2.13 ppm (d, 3H).
30  Elemental Analysis for CyH;NOs:
Calculated: C, 65.39; H, 4.66; N, 3.81.
Found: C, 65.37; H, 4.68; N, 3.83.
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[2-[ (Acetyl oxy) met hyl ] -5- (benzyl oxy)-1 _
Hi ndol - 3-yl ] (oxo)acetic acid The title conpound was
prepared from [5-(benzyl oxy)-1H i ndol - 2-yl ] met hyl
acetate (step 2 of Exanple 5) and oxalyl chioride

. TWbhewosdgest he procedure described in step 5Pc12/§sﬁ33/033932
Exanpl e 1. The product was obtained as a brown solid;

mp: > 165C (dec.). Mass spectrum (ESI, [MH-) mz

366. 1H NMR (400 MHz, DWMBO-d6) 8 12. 42 (s, 1H, 7.51
(s, , 7.48 (d, 2H, J = 7.33 Hz), 7.43 (d, 1 H J =
88§t%z}_2 7.39 (t, 2H, J = 7.33 Hz), 7.32 (d, 1 H J

= 753(§er|r£9)oxyﬁl Q-th@dropﬁrahb[&lt E]m&oﬁﬁs 4Hibne 5- 41 (s, 2H),
0 (s, 2H), 2.13 ppm(d, 3H). 30 El enental Analysis

for C20H17NC6: Cal cul at ed C, 65.39; H 4.66; N,
3. 8The titfmpepmgpour@ wasPrepared H0"1426(8¢6WXY)3168&]—5—(&112W}y) 1H-indol-

300@3@@28)83&15’%@ uﬁa%@é&% siumt I%Bro%de in substantia]ly he same

.6|.h e%ee‘%{zm%/re X%%ﬁ&yﬁ&@ w&lﬁd{g %g%g?lgg[fgllo@ﬁg ;'tlgg trl];atmgntz\lmté aqueous

[ 2- F‘(@C@t gdsoibgd Ilre$tbtyg]05 E)(;a(rhMQSIZyIToﬁy))odﬂtct Wrals I’bdfﬁlng.d &is adye!low
C nd aguyeou m oxi de

T P BB PR RS <RERR BoL IR b T NafFEieo

6 ofMHzBMSO6]1 5 12.87 [solddl7 .64 (s, hid), THR &1 mieT. 48v(ct, leaque:ae:az

Cl 73%50%159“7%%‘142)”7:1%‘@9}1 ﬂ?%ﬁ%%& %@1 gg? G 250

was obt aj ned

msﬁ%&&%ﬁm@%wﬁpmq 2§z 306. 1H NMR (4oo |sz
DVE@lettentds AldysBfoGieHaNdd) , 7.54 (s, 1 H), 7.49 (s, 1

d, 10 7.39 (t, 2H J =
H) C?alc%%téd ‘?—I iﬁﬁi NSQSHZ) 18 Hz), 7. (()4 (dd, 1H, J =

8 7% OéIH%i %7&9 )17 @48429 (s 2H), and 5.16 ppm (s,
2H). El enental Analysis for C18HL3NO4: Calcul ated: C,
70. %&anﬁl o #. 26, N 4.56. Found: C, 70.07; H 4.17; N,
4.49. 1 rrg

6- (E%WFH% -t eAUtué!f'Pe'Buwt%&hwzimy@om,ﬁbmm@%dmg
[3,4-b]indole-3,4-dione Step 1

Step 1
20  [5-(Benzyloxy)-1-(4-tert-butylbenzyl)-1H-indol-2-ylJmethyl acetate

The title compound was prepared from [5-(benzyloxy)—1H-indol-2'-yl]methyl acetate
and 4-tert-butylbenzyl bromide in'substantially the same manner, as described in
step 3 of Example 4. The product was obtained as a white solid; mp: 132-133°C.

25 Mass spectrum (ESI, [M+H]*) m/z 442. TH NMR (400 MHz, DMSO-dg) & 7.45 (d,
2H, J = 7.33 Hz), 7.38 (t, 2H, J = 7.33 Hz), 7.32-7.27 (m, 4H), 7.16 (d, 1H, J = 2.30
Hz), 6.88-6.84 (m, 3H), 6.53 (s, 1H), 5.36 (s, 2H), 5.18 (s, 2H), 5.08 (s, 2H), 1.77 (s,
3H), and 1.21 ppm (s, OH).
Elemental Analysis for CpH3NO,:

30 Calculated: C,78.88; H, 7.08; N, 3.17.

| Found: C,78.79; H, 7.07; N, 3.04.
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yl acetate The title conmpound was prepared from
(benzyl oxy) - 1H-i ndol - 2-yl ] met hyl acetate and

w4 fhdasys vl benzyl bromi de in substantiall ypctrngz(ﬁmn
manner, as described in step 3 of Exanple 4.

product was obtained as a white solid; np: 132- 133C
25 Mass spectrum (ESI, [MtH +) nmfz 442. 1 H NWR (400
MHz, DMSO-d6) S 7.45 (d, 2H, J = 7.33 Hz), 7.38 (t,
2H3@p£733 Hz), 7.32-7.27 (m 4H), 7.16 (d, 1 H J =

& [gAdéguon)n&&ﬁ@ ﬁéeoig oafA-(4 % }_Ertﬁ%t;{)@eng%l)-%@%%l-%&”é&b)-
YpAFis, oH). El errent Al Anal ysis for C29H3INGB: 30
Cal Ehuel tile eatnpdind Wk (B&yardd, frorm [B8Berldylod,)-1-(4-tertFatyb@hzy$.1 H-indol-

g8. Z ?Jg%%hd,?,/a(%%éte %d %xa%ﬁ' céﬂoﬁge Vps%ggﬂtiglﬁlzﬁ%ssame manner, as

PCT/ 932
[ 2- figsadhet atﬁelfrPéFmF]'e 8. TSR oqHchwg9 obtainer asean offwhitel dots;
nZy}n): 1145H46°@d%ars§s;yéclr&rﬁ>6@é| VBBt 5881 G IR hdd 182, bumso-

d
R Bt orar St 1o 9.6 N PP RIGH. J 5 7.18 M),
2 ybt boet by U =acetiah . :@rwbmsahw 7.6440r 419 =idb1 and 2. 45 Hz) 6.96

1§“b§<‘?ﬂ“ a'a'f¥ rirﬂess% eé %@t 5.1 ﬂgsd‘igg%gg G tek 013

offpwnﬁ 81solid; np: 145 146C. Mass spectrum (ESI,
[ |V|' H]enﬁentﬁﬂ%a@ﬂagfor ¢31M1W0(7§@(@d'\/|'|i HDN?O 86?[6SHZj 61
§Jﬁ' %la‘e%ﬁé’ %}g% 656 7.39 (t. 2H, J = 7.33 Hz),
7 3§0qﬂd39 ZChTfS 111|-§391N056{dd 1 H J =901 and 2.45
16z), 6.96 10 (d, 1H, J 8.25 Hz), 5.56 (s, 2H), 5.46
(s,sgeE?3 5.11 (s, 2H), 1 75 (s, 3H), and 1.21 ppm (s,
9H) enmental Analysis for C311-1311\106- 0.7 H2O
Cal EdPenzxioxy)ed-(47ert-patylbenzyd: 129 dihjtiropyrétel3, 4Fjindale-3@; dione
7076 H 6.39; N, 2.64. 15 Step 3

4 tert- z opyrano
ig%fl}/e C #éur@ 8|'e8ﬁr§d rom)ﬁ F(ace ox?/)meihyl] o~ (benzyloxe -1-(4-tert-
butylbenzyl)-1H- lndol 3-ylj(oxo)acetic acid and aqueous potassium hydroxide in
substantially the same manner, as described in step 6 of Example 1, followed by the
treatment with aqueous HCI, as described in step 7 of Example 1. The product was

20
[ 5- (Benzyl oxy)-1-(4-tert-butyl benzyl)-1H i ndol -2-yl]ne
th
[ 5-

obtained as an off-white solid; mp: 233-234 °C. Mass spectrum (ESI, [M+H}Y) mvz
454, TH NMR (400 MHz, DMSO-dg) & 7.59-7.56 (m, 2H), 7.47 (d, 1H, J = 7.33 Hz),
25 7.39(t 2H, J = 7.33 Hz), 7.35-7.30 (m, 3H), 7.15 (d, 2H, J = 8.40 Hz), 7.07 (dd, 1H,
J =9.05 and 2.45 Hz), 5.87 (s, 2H), 5.42 (s, 2H), 5.16 (s, 2H), and 1.22 ppm (s, 9H).
Elemental Analysis for C.oH;NOg:
Calculated: C, 76.80; H, 6.00; N, 3.09.
-Found: C, 76.55; H, 6.07; N, 2.98.
30
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The title conmpound was prepared from

[2-T(acetyl oxy) net hyl ] -5-(benzyl oxy)-1-(4-tert .20
but yl benzyl ) - 1Hi ndol - 3-yl ] (oxo) acetic acid and _
aqueous potassi um hydroxide in substantially the same
RPO'RRI0s2085 described in step 6 of Exanpl e lpcyfi@hb9isss,:
by the treatnent with aqueous HCI, as described in
step 7 of Exanple 1. The product was obtained as an
off-white solid; np: 233-234 C. Mass spectrum (ESI,
[MiH +) mz 454. 1 H NMR (400 MHz, DMSO-d6) S
7.50%apmpe8 (m 2H), 7.47 (d, 1 H J = 7.33 Hz), 25 7.39
(t, 9-YtertBufyifend kladrol -35:9th H,
(5Bl it oty oo g
5.87 (s, 2H), 5.42 (s 2H) 5.16 (s, 2H), and 1.22 ppm
(s,S@pPt. Elenental Analysis for C29H27NM4:

Sal ethypi@dert SutytanSf)- nd C

76. 55ly e e %%gteu%aﬁ RS T T p T

PCT/ US2003/ 038932 Exanple 8

9- ( Thet @l corBpriupd i prebire frbiyi dtrghamithBxyd Hrdolepyadbglat shd
- b] 4J(t9ﬁ191!| ut y?)gglloﬂnn% in &&%n#llith@%g%g nJanner as described in step 1

(4-tert- enzyl ) -5- net
|+ i fdoreErle-1c affisoxgdust wasT higaited bsea solitp dansl spesum (EH AMVE)

16r°m/ze§e|3y|1{-|5r\mgﬁ%1bEWH} éd“ggg'se?.gs aWﬂb;ﬁ%{ﬁ@%@ (s, TH),

-(tert-bu enzyl in substanti
samé-2frith e J = a§8d‘e)s<?r16t§¢diﬁ h= sa;tetp-lzl 6.96-6.8X anydHg, 5177 (3ee),

pr oamg(q mma@tsasmv)eﬁiz@@s aHSahd 2o MRSE, gRect rum (ESI,

NVR 400 Mz DVBO-d6) S 7. 48
(d qu'“%(“g‘g“"n{yﬁs%bé?fi’y"‘g? 27 Es 1 H, 7. .24 (21 oH, J

= 7Calguigipd: C,7556; H.0,45INHE.83) = 2. 44 Hz), 6.96-6. 92 (m

13H) Found” €, t5394; B 67, #3488 (0, 2H),- 3.76 (s, 3H); 1.28
(s, 3H), and 1.20 ppm (s, 9H). El enental Analysis for

C23H27NC3: Cal culated: C, 75.59; H, 7.45; N, 3.83.
15 Pw?d: C, 75.94; H, 7.67; N, 3.66. Step 2

[ 1- (14(“4It&¥ bu@tﬂe)iiﬁ)%lﬁ%{r)ox?m%&?éxf éﬂnethanol

H i ndol - 2-yl'] met’hanol 20" The titl'e conpound was
~prepared from et hyl
2{1_;- ( 4be E¥et chmpophd eag ywrgpatednfatrh ety ’l—Hmterf—butylbenzyl)-S-r_nethoxy-1 H-

indole-2-carboxylate and lithium aluminum hydride in substantially the same manner,
as described jn step 3 of Example 1. The product was obtained as an oil. Mass
spectrum (ESI, [M-H]") m/z 322. TH NMR (400 MHz, DMSO-dg) & 7.27 (d, 2H, J =
8.14 Hz), 7.20 (d, 1H, J = 8.70 Hz), 7.01 (d, 1H, J = 2.45 Hz), 6.94 (d, 2H, J=8.24

25 Hz),6.68 (dd, 1H, J = 8.85 and 2.44 Hz), 6.34 (s, 1H), 5.37 (s, 2H), 5.26 (t, 1H), 4.56
(d, 2H, J = 4.43 Hz), 3.72 (s, 3H), and 1.21 ppm (s, 9H).

Step 3

[1-(4-tert-Butylbenzyl)-5-methoxy-1H-indol-2-yllmethyl acetate
30

The title compound was prepared from [1-(4-tert-butylbenzyl)-5-methoxy-1H-indol-2-
yllmethanol and acetyi chloride in substantially the same manner, as described in
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i.ndol e-2--carboxyl ate and |ithium al um num . hydride in
substantially the sane manner, as described in step 3
of Exanple 1. The product was obtained as an oil. Mass
~spectrum (ESI, [MH-) m.z 322. 1H NMR (400 MHz,

7.27 (d, 2H J = 8.14 Hz), 7.20
%@g@rﬁ, 7. 01((d, 1H J=245 H)z), 6. 9'2161?%529'"3)#3”

8.24 25 Hz), 6.68 (dd, 1 H J = 8.85 and 2.44 Hz),
6.34 (s, 1 H, 537 (s, 2H), 5.26 (t, 1 H, 4.56 (d,
2H, J = 4.43 Hz), 3.72 (s, 3H), and 1.21 ppm (s, 9H).

. St eﬁ,teg4 of Example 1. The product was obtained as a white solid. Mass spectrum

acet YT G T AN BB Bl ha s et 20 @ 2n,

[1- Q&ﬂt@rlﬂz)bnfn?y(ldb'eﬂzw 245HARTIBEXY, 2HI =GRl 27 76 (dd, 1H, J =

yl]gegaﬁmgb d t t|aII

% l?jgggcg ° ﬁEabs6 gﬁgcﬁ bg)g’J %518%4%%&4/4(!5’2%@31 77 (5 3H),
CTf P8sY82 step 4 of Exanple 1. The product

was Eletrentanfgdlysis fonCwhij,Ne,:sol i d. Mass spectrum (ESI,

M 0 I\/HZ DVMSO-d6) S 7. 30
[l_DbElédlaétEféZc%Qg 4'7'4@'\/54%38 707 (d. )1 T (s,

2. aEoyng %76**(%65 NB79 = 8. A Hz), 7.76 (dd. 1 H, J
2 A B and 329 Hz), 6.54 (s, 1H), 5.36 (s, 2H), 5.18

16S., s% s 3.74 (s, 3H) 1.77 (s, 3H, 5 and 1.20 ppm
(s El errent al Analpf/SIS for C23H27NOB:

(‘ie@doxytneti?g] -G ii-tepfbupylagnzyly5-rd:tBeky-1 Hiodold-ylfoxo)-
75 &gticldcid7. 65; N, 3.70. 10 Step 4
[2-[ (Acetyl oxy)nethyl ]-1-(4-tert-butyl benzyl)-5-net hox

y- 1T tme%ﬁ{pou?ndMaL(p%‘a 4 ﬁ%ﬁaeﬁ' @G-S iths ! 5-m<l,thoxy-1H-|ndol 2.

1? n‘?ﬁne{}gr ??ﬁﬁ@?@e‘ﬁ 2'97' OJ"‘IOBd%T@tSHB%@ntIlethq]me. rRanngf as described
yl | Wetenyd obExsmmteet. Aivel pmdal:tWastiﬂtéMédda% d s}ow B&iaambl aly bsvc

th d t f Ex
he SEIRAR, Slese B R B KBt Bt oSl Wk g0 Wbia BG0-
&deé@&ﬁo@e@) TH M 16RacT.5uMm, (BS) = 1[6MHzﬂ 7)32!(6 éH43§ 8. 2)%*F||z)
é“@eﬁiﬁ%%‘ﬁm@@% ) s'_zl%(s 2?"%3%95((8 3H)H Pafeath, g 124 ppm
.o®: ¥4 (m 3H), 5.56 (s, 2H), 5.46 (s, 2H), 3.78
- (s, EBHpntallAnalysié Bor C3R),NoARG2H,81 ppm
Calculated: C, 68.3;H,6.25; N, 3.19.
Found: C, 69.00; H, 6.66; N, 2.99.

25 Step5
9-(4-tert-Butylbenzyl)-ﬁ-methoxy-1 ,9-dihydropyrano[3,4-b]indole-3,4-dione

~ The title compound was prepared from [2—[(acetyloxy)methyl]-1-(4-tert—butylbenzyl)-5-
methoxy-1H-indol-3-yl](oxo)acetic acid and aqueous potassium hydroxide in

30  substantially the same manner as described in step 6 of Example 1, followed by the
treatment with ag HCl in substantially the same manner as described in step 7 of

Example 1. The product was obtained as an off-white solid; mp: 238-239°C. Mass
spectrum (ESI, [M-H]") m/z 376. TH NMR (400 MHz, DMSO-dg) § 7.56 (d, 1H, J =
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20 (s, 9H). Elenental Analysis for C25H27NC8. 0. 12

H2G Calculated: C 68.3; H .6.25; N, 3.19. Found:

C, 69.00; H 6.66; N, 2.99. 25 Step 5
9-(4-tert-Butyl benzyl)-6-met hoxy-1, 9-di hydropyranol 3, 4
wel206088b£- 3, 4-di one The title conmpound VWascRiSRa@Ehs:2
from[2-[(acetyl oxy)nmethyl]-1-(4-tert-butyl benzyl)-5-
nmet hoxy-1 H-indol - 3-yl ] (oxo)acetic acid and aqueous

pot assi um hydroxide in 30 substantially the sane
manner as described in step 6 of Exanple 1, foll owed
by #leHz)r &4 (et i 245 &), ACH (d.12Hs bt 4niiz)at.hy (dt bie, sases

MRS e geadlasicy £ 886 ahd12 %4 AP, 3.8P(s, 215X 30P! :
prodgg = S obtaineg as angoff-&%igt ggf%éalﬁé?%*3Hl122

2382 Mass spectrum (ESI, [MH-) mz 376. 1H NWR
( 40Tenptal ADNISD fdB)2HsNQE6 (d, 1H, J = -35 WO
200d4QRABOT, PETS, USBIDH 838932 9.01 Hz), 7.48 (d, 1 H,
J =.2 45 Hz).,. 7.35 o%j H J =8.40 Hz), 7.14 (d, 2H,
J :F%’T‘ésc'%lf)’i:'z'é: 8'(‘( %02 1H J=8.86and 2.44 Hz),
5.87 (s, 2H), 5.42 (s, 2H), 3.81 (s, 3H), 1.22 ppm
(s,sf@bls. El emental Analysis for C23H2Z3NOX4: 5

Cal ted: C 73.19; H 6.14; N, 3.71. Found: C

73. 7 ;-fgﬁt%ugl_llfp’zylkf-%%(?reéyd ,9§ff}:yﬂF%’YranO[3,4-b]indolIJe-3,4-dione

19- (4-tert-Butyl benzyl)-6-hydroxy- 1, 9-di hydr opyranol[ 3, 4
- b] BerpiPremie 42.4 mbnes.3 mmoBwevarded divpwise thea §tiZind sndpension of

2 ? 8 (4R Bty ey iR 6 GRthosly- 0B MG & obyParR[334- hnbibIDS 43R e AS4LT

0 . . . .
o- (47 &R é!b{“ffhﬁ'S?Fz §1'51d8 RRIhbRY 7Y "S- YIRFRAIFBRaPP AvBpSRhese
- b] P¥eaBPRiod B2Uipwtes. Breamixigre wab3nad wamDbJ up 1o row feyripentre.
18h! andrdamifREt rﬁb;])cw t%paa&etqorw fourd 1Rl Eeragtg;%mr}gg&,wa%t henhéFe‘ﬁmy
ove X S. e mXtu .
o Qo B8RS o Snodtl BeF: mad S o etiatia e fppseng haresice
r ooWP§ EFrpeingther and fitered toaffoplia browh Iselidr €aystdliaationifrsintag@eous

was medbe eifdr¥ed BEE0E BEApAthd Bs @ 55 Lo TR y8t, Of
and the eVapOfategHto@g$ ness. The r%sﬁgﬁgglmégM@g&%"w"

sti EAWHY @aee. UM'Fi(‘?‘%/?’é#é?dDM§0a160:<§r‘3€B9ds,UMVY/m43¢I1in1=
267 y8B8HY) 7.88 (DAH]J OTLIUIEOYS (d, 2H, J = 8.25 Hz), 6.80 (dd, 1H, J = 8.86
and 2.29 Hz), 5.84 (s, 2H), 5.37 (s, 2H), 1.22 ppm (s, OH).
Elemental Analysis for CzH2iNO,* 0.7 H,O:
Calculated: C, 70.27; H, 6.00; N, 3.73.
~ Found: C,70.01; H, 5.62; N, 3.81.
25
Example 9

9-Benzyl-6-(4-chlorophenyl)-1 ,9-dihydropyranol3,4-bjindole-3,4-dione

Step 1
- 30  (1-Benzyl-5-bromo-1H-indol-2-yl)methanol

The title compound was prepared from ethyl 5-bromo-1-benzyl-1H-indole-2-
carboxylate and lithium aluminum hydride in substantially the same manner, as

described in step 3 of Example 1. The product was obtained as a semi-solid. Mass
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met hanol afforded the title conpound as a brown solid
(1.72 g). Mass spectrum (ESI, [MH-) mz 362. 1 HNWR
(400 MHz, DVMBO-d6): 5 9.39 (s, 1H), 7.44 (d, 1 H, J=
20 8.85 Hz), 7.40 (d, 1 H J = 2.29 Hz), 7.34 (d, 2H, -
Iva2RadBeokiz) , 6.80 (dd, 1 H J = 8.86 and gep@bBhises:
5.84 (s, 2H), 5.37 (s, 2H), 1.22 ppm (s, 9H).

El emental Analysis for C22H2INO4. 0.7 H2O

Calculated: C, 70.27; H, 6.00; N, 3.73. Found: C,
70.01; H, 5.62; N, 3.81. 25 Exanple 9

9- BepeLlIm GBS 4Md~l11) ane HYINMRL (490 diHyy OM8BYIR B 9[5$ (€HR) b Bs.

dol

(1- %ég’?fh‘% ﬂm '%4 ﬁggﬁ"dﬂ I VRebR8 b 12HTHE 834H 6.41 (s,

conpBliAd3 (ﬁa%H)pﬁéﬁ)ﬁr‘drU JFErsdihHe).tapll 4.54 ppm (d, 2H, J = 5.43 Hz).

5 brorm 1- benzyl - 1H i ndol e- 2- carboxylate and |ithium
glpym hydride in substantially the sane manner, as

escrl bed in step 3 of Exanple 1. The product was

obt &i-Brr@yldisbrampetti-indolt3-gl)mding acetatds WO 2004/ 052893

PCT/ 1JS2003/ 038932 spectrum (ESI, [MH-) mz 314. 1

HNIyE A00 Mz, DMSO-d6) S 7.67 (s 1 H, 7.58- 7.15

Hle” gompoupdy Wag prepgired fgong g 1-Rerepyi5-rgmpi Heindsl-2:@)niethanol

2|_| ard acegll :g:hJorHip) l,n @ibetantiahy, thelsahle, m&nmdB dsSdesetikd |r5s§§ 4 of
d, 2H, =

t 1
1 ot s ed B e BB i osstymeEin
?iem:@sme NMR {460 mnmusmidg\m m@gﬁ{ e;d=| $19m) 738 (td H,J=
net nano an ace
chl Er%%% Fggngﬁa%ﬁ éa?‘fj @ %*héy atfd 2rffifep, 1HPS A7 (s, 2yH). 5.21

des €5 Pleend Wnrep(s48Hdf 10 Exanpl e 1. The product was
obta| ned as a sem -solid. Mass spectrum (ESI, [MH-)
S%%%Hzl H NVR (400 MHz, DVSO-d6) 6 7.78 (d 1H J
7.38 (d, 1 H J= 8.86 Hz), 7.29-7.20 (m
4H) l1-§e9wl wrorm-rz (hydmxwmmywﬂ-m&ou%m@o)abew aci®. 47
(s, pdthsiuasgat (s, 2H), and 1.79 ppm (s, 3H). 15 Step
3 [1-Benzyl - 5- br ono- 2- (hydr oxynet hyl ) -1 L
H i ndol - 3-yl ] (ox0) acetic acid,
Oxaly! chloride (30.2 mL) was added dropwise to a stiming solution of (1-benzyl-5-

20 bromo-1H-indol-2-yl)methyl acetate (31.5 g, 88.0 mmol) in THF (890 mL) at room
temperature over a period of 30 minutes under a nitrogen atmosphere:. The reaction
was monitored by TLC. More oxalyl chioride was added as needed. After the
reaction completed, the reaction mixture was -quenched carefully with water and
extracted with ethyl acetate. The organic extracts were: washed with water, and

25  Dbrine, dried over ahhydrous magnesium sulfate, and evaporated to give a solid. This |
solid was treated with aqueous potassium hydroxide (2.0 N, 96.8 mL, 193.6 mmol) in
THF : MeOH (1 : 1, 800 mL) with stirring at room temperature for 2 h. The m|xture
was concentrated to yield a semi-solid. Trituration with water and collection of the

solid by filtration afforded the title compound as a light brown solid (32.2 g), mp:

30  >160°C (dec); Mass spectrum (ESY, [M-HJ") m/z 386. TH NMR (400 MHz, DMSO-
de) 8 8.35 (d, 1H, J = 1.99 Hz), 7.40 (d, 1H, J = 8.70 Hz), 7.29-7.26 (m, 4H), 7.23 (d,
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pot assi um salt Oxalyl chloride (30.2 nL) was added
dropwi se to a stirring solution of (1-benzyl-5- 20
bronmp-1 Hindol-2-yl)nmethyl acetate (31.5 g, 88.0
mol ) 'in THE (890 nL) at room tenperature over a

RES 2006583 30 m nutes under a nitrogen atnos The
reaction was nonitored by TLC. More oxal ylp&ﬁfsg“rolmc’i’ém

was added as needed. After the reaction conpleted,
the reaction m xture was quenched carefully with water
and extracted with ethyl acetate. The organic

ext Frach=s7.9&He), WA e @HW + N18EILL 65,7235 0 HE % 380 (5 Y8, Ak |4%q| ppm
ove(s g,q)hydr ous rragneS| um sul fate, and evaporated t

§| is solid was treated wth aqueous
pot §@F’Uﬁ5’°ﬁ‘§'éf?‘6§?ir eH(3§r'\'@41\10'§)618)h*29 193.6 mmol) in
THECalcl\g€td ¢, 88:661H, 3BOPN,E)5. Wi th stirring at room

senp&ingt Br £ 410 ; m xture was concentrated to
yi el dna sem - SQI:E%A]NT%-? ‘uration with water and.

collection of the solid by filtration afforded the
titBepdonpound as a light brown solid (32.2 g), np: 30

e 0200 Tt MERReER T -t Serapt kg ey 1)

7.40 (d, 1 H J = 8.70 Hz), 7.29-7.26 (m 4H), 7.23
10d, A nﬁ%r%fZQ%h%%%o@Qﬁﬁ&@%%gfyﬁ)%ﬁ%él 3—%ﬁaxi)%ﬁ8'ﬁc acid,

7 3 oté&)um Jﬁyt]@ 1%3; Z%gltimolb a-ch gophgrp&boroélceq%@ df 9. 26 mmol),
AnaP?} sgm]: S?rb@m_n(ggﬁ MOA3.7 1Mol palladiGn(HR Qeetate  (0.032 g) and
Cal etraatytonmdniund Broffie (14 g, 344eroI[)\||n -9 Rioxane FAMRY: (45C;hL ) was

48. 3
9-B gtﬁrzed b 703¢: Q'hﬁ FéaF%OnﬁNas ﬂof'IlOng.)b)ﬁTll’ﬁ/ d‘?fffﬁy? gntgﬁngll Z-bsymore-
3ol @y@ownmﬂyh-é H-IP_|_Ct9l 'Ayl}ﬁ)wia\gqet@ Zfid, was detected by TLC, the reactlon
[ 1- benzoplediiodn @D s@venhyisy h
) Q0BG oo of assi 5758 i 3)"[1?566;%”@@ A iR
or opher i Ji-bor 6t ¢ deifgdueLs 7y ke BPR#fEIgRNIC 'layer was
pot Q%Talﬂﬁ’? wastise ath evatep, B9 figlered.3 Tﬁlsrﬁmale) waspédabc&dtbdﬂlfd bild a
acesditie Thie . 82 wa triitsled Wt SRR WtneE ARITONR; r%ggng gﬂ m vaéuum at
oxane I n water
2 §? g ‘%c{& a%f? : ‘ﬁeqééf‘?’%%“m%gs il \tvfaﬁeéah 977ra)cm p. 263-

Af t 264°Q0 l\naﬂss kseerzrym (Esbltmrrq*)%/,&&o(zhm INRAY (58 *Mﬁz DMSO-dg) 5
was det ect ed 8

L899k ey HAPOIRRH £ofhlchy ey getecl st B TLC
decénteéd an¢ﬁ@5dt‘a} R. 3@1]#5I(m Kib1),01.22 (WazH, pat t.4d Hz)rm (s, 2H), and
5.52 ppm (s, 2H).

25  Elemental Analysis for C24H16CINO3+ 0.4 H,0:
Calculated: C, 70.47; H, 4.14; N, 3.42.
Found: C, 70.57; H, 4.19; N, 3.12.
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bet ween et hyl acetate and 10 % aqueous HCl. The upper
organic | ayer was separated, washed with water, and
‘filtered. This filtrate was evaporated to give a
solid. This solid was triturated with ethyl ether with
sWwohkdoimgsand dried in vacuum at 20 60C for §~

af f or d/ th% title conpound as an off-white Sg?f)géizﬁ@m.yé}ﬁ
g), mp. 263- 264C. Mass spectrum (ESI, [MtH +) m z
402. 1H NWR (400 MHz, DVSO-d6) S 8.19 (s, 1 H,
7.71-7.67 (m 3H), 7.63 (dd, 1 H J = 8.66 and 1.83
Hz) Examplg 189 (dd, 2H, J = 8.54 and 1.95 Hz),

7. 3{r?-ﬁen’&@l-g-?-c%bphezy%émroégneéﬁyl)a ll{né&?d}‘ﬁi{%é?ge%?g?é.d,

2H) nd 2 ppm (s, enen
couBeRes ﬁ0.4 H2O.  Calcul ated: C, 70.47. H, 4.14;

N, 3.42. Found: C, 70.57; H 4.19; N, 3.12. -38 WD

2004tp52893 PCT/ US2003/ 038932 Exanple 10

[1- zyl - 5- (4-chl orophenyl ) - 2- (hydr oxymet hyl ) - 1H-i ndo

| - 3?f/:ET'{Zé!kg‘ﬁ“é“dlé‘t’f’&he&éﬁﬂ:(“Vdﬁe’flﬁ@%ﬂr'mﬁ%mdpl-%ylEpgpadetic acid,

[ 1- BetazgibmZa(t4- chl or ophenyl ) - 2- (hydr oxynet hyl ) -1

H i ndol -3-yl ] (oxo0)acetic acid, potassiumsalt A

sol yti gn. of _ '

0- bZhi@F‘l%- Pla 2RI B PrBIRAPhey . Lditydchpopyel A ofiBio-1d-tione

1fogé“‘;f,349;;dléamm§z@§@(ﬁﬂ& 96 rQL,i:-.éﬁ’ammmM n{ngom(tQ, M m)

: - ' ; . was

sti rN{Oegmatd oo t@#ﬁ'@%ﬁ’?@%&g& Zgﬁ%o'ﬁ?cé'."” 2f‘ﬁ%f"i”%"‘é\‘?f’t PYOMR.

vas P61 FHRRHT PRIRSTIRNYdravisie avag pdessies needeals dftermolsiettirgthatiaial

\(/jvas waddgt&ctai tneedetidn ridttbire waRGevapaddtbd ROAPRLE! Eﬁ‘é resitfda solid

-det qat ¢ i t was evapprated. to
urale g SR PP ool B b el CR i e seiey e

-dryness. The residua S
18t h@r5-226°af Messcspetirint (ESI, gvi-tihpdand. ag NviR M@MHg'rmso_dG) 5

| igdh; H). 6G ES., [MH-
sol IS%i éémmlrfl\lsﬁé@?%g -I\%_?Zs'\@mg% G @H%_?gf (g,[s1,H, ;“a_rg.s,s Hz),
7. 64-30d;284m, 25). 218 (G9Hp } 7.67 182, 7715@, PhinJ BFB4 HE), 655l 1H,
1 HJ=7.57 1) }5.6M29, 2H), andB4.8 /ppt (d, BH, A Bo5 718 (d, 1 H J

7 15 (d,, 2R J. =, 7.64 Hz), 5.75 (t, 1 H,
2@; :E%seg%) r@”%@%?}"é.&é"f”g@‘zw,’( a?r?ﬁ*zi?:sl ppm (d, 2H, J =
. ofalayinted: € S9RRnhA-18ANa2-88i s for C24HL7CINO4. 1.0 K

1. 6 FE C, 59.02; H, 3.90; N, 2.70.

Example 11
. 9-Ben2yl-.6-(3-methylphenyl)-1,9-dihydropyrano[3,4-b]indole-3,4-dione
25 ' '
Step 1
9-Benzyl-6-(3-methylphenyl)-1 ,9-dihydropyrano[3,4-b]indo|e-3,4-dione

The title compound was prepared from [1-benzyl-S-bromo-2-(hydroxymethyl)-1 H-
30  indol-3-yl}(oxo)acetic acid, potassium salt and m-tolylboronic acid in substantially the
same manner, as described in step 4 of Example 9. The product was obtained as a
grey solid, mp: 225-226°C; Mass spectrum (ES!, [M+H]*) m/z 382. TH NMR (400
MHz, DMSO-dp) & 8.22 (s, 1H), 7.22 (d, 1H, J = 8.40 Hz), 7.65 (dd, 1H, J = 8.45 and
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20 Calculated: C, 59.22; H, 4.18; N, 2.88. Found: C,
59.02; H, 3.90; N, 2.70. Exanple 11

9- Benzyl - 6- ( 3- et hyl phenyl ) - 1, 9- di hydr opyrano[ 3, 4-b]in
dol e-3,4-dione 25 Step 1 9-Benzyl -6-(3-nethyl

RYE Blhds2edos 9- di hydr opyr ano[ 3, 4- b] i ndol e- 3, 4- gbﬂ[]&m;';%?xosz |
title conpound was prepared from

[ 1- benzyl - 5- br ono- 2- (hydr oxynet hyl ) - 1H 30
i ndol - 3-yl ] (oxo)acetic acid, potassiumsalt and
mtol yl boronic acid in substantially the sane rranner

as d88dk). B8 (5, HS 7e43-743400n, BMIB16d,9H, They, ;gy.q HUEb7 \a t -
Obt alsned . 235, 19fﬁ¥7§é’l-|£) ﬁg%ﬁ%ﬁgaé%ﬁ@) aﬁ%@ C(Sgéj,_,m

8. 25'3(’{5”‘{"’1“%;%'5 fﬁzeH(sB’Os ‘P44 = 8.40 Hz), 7.65 (dd, 1

H, Galeulg@ed5CamTR6; H.3INMND, 2004/ 052893 PCT/ US2003/ 038932

t 8%oife) o, 7r 40 Bgofy sy 747734 (m SH. 7,31 (0, 1
H J = 7.33'Hz), 7. d, 2H, J = 8.40 Hz), 7.18 (d,
1H J=7.48 Hz), 5.92 (s, 2H), 5.55 (s, 2H), and

2. 3&xppple @8, 3H). Elenental Analysis for C25Ht 9NCB

0.4 ' - 4. N, 3.60.
Fougfjé%% '%’%qiﬁse"eﬁ, "‘%’.ﬁ?)'é';g'qk'i} §°'°é’ia“°1g§h‘iﬁ°ée'ié "@P"BB a
nzy |-6-(1,1" -bi phenyl -4-y I) -1, 9 -di hyd ro p yra
1A oSkt 4-b] i nd ol e-3 4-di"one 10 Step 1

o ot & S R PR i apled

frorirb; éﬂbe z ? br ono- 2- (hydr oxynet hyl ) - 1H
i ndo ?/Icf'(' 0F a8t PrePaseq §ompldtbgasi-grivomet 2-(hagrdxymethyl)-1H-

4- bpr}ghléiW]qug)ramlpcacna,q:odasslnmsulbsﬁcﬂﬂblbﬁénblﬁo%5ictaGQ u’?@ﬂ&annally
1BBNBRY samBmAREC hd @é%gntiea |r§£t§[94 %{ ExamE)fe gplf%prog%c&wg%gbt@\ed

product was obtained as a wh
Mas &S 8 ¥éite sl ESP4-25Mek] Messwbemm (E$H[I\NVR+) %AQ@s MHZ NVR

DNBQM@H#D&S@S{@Z& 8326("') 1%) 7787, E%gﬁ fﬁ-m 2%'9 4%7%%%@6 7.23

('s-, (Q'@D".'Sége(ﬁ‘é‘i@él%mm(?ﬁ% f or 030H21Noe 0.2 HO
Elemental Analysis for C3H,:NOz 0.2 H,0:

20 Calculated: C, 80.59; H, 4.82: N, 3.13.
Found: C, 80.70; H, 4.60; N, 2.82.

Example 13

[1-Benzyl-5- (1 1°-biphenyl-4-yl)-2- -(hydroxymethyl)- 1H-lndol-3-yl](oxo)acet|c
25  acid, potassium salt

Step 1
[1-Benzyl-5-(1,1"-bi phenyl-4-yl)-2-(hydroxymethyl)-1 H-indol-3-yl}(oxo)acetic
acid, potassium salt
30
The -title compound ‘was prepared from 9-benzyl-6-(1,1"-biphenyl-4-yl)-1,9-
dihydropyrano[3,4-bJindole-3,4-dione  and aqueous potassium hydroxide in
substantially the same manner, as described in‘step 1 of Example 10. The product
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20 Calculated: C, 80.59; H 4.82; N, 3.13. Found: C/

80.70; H 4.60; N, 2.82. Exanple 13 [1

- Benzyl - 5-(1, 1' - bi phenyl - 4-yl') - 2- (hydroxymethyl )-1

H i ndol - 3-yl ] (oxo)acetic 25 acid, potassiumsalt Step

wd dnfensy| - 5- (1, 1' - bi phenyl - 4- yI) 2- (hydr%ymgm%s}m

-1 Hindol-3-yl](oxo)acetic acid, potassium sal 0

" The title conmpound was prepared from

9- benzyl -6- (1, 1' - bi phenyl -4-yl)-1, 9-

di hydr opyr ano[ 3, 4- b] i ndol e- 3, 4-di one and aqueous

pot wEsibtamned s ra0ighidheliown solil Wast BB to6ak ¢y Maliesia gE%’”}ﬁ] B
produc 6‘

Vo F505D 028 Sels BbE ez, BlssPrans égs%s?agrg&ogm@ 88,252 s
| i gbit), .8 LM, el 7iah HAyP?, 362@6142587% %;ﬁszsﬁ @agﬁ}sg% ©

[ M Hl| 7/) 3 05%%942@?7 n{dl W;%é%o 2.76' (o ) 5}624?;(1@ aan83 gpm

de’e‘ﬁHz'-)534742$6 (t, 1 H J = 7.33 Hz) 7.32-7.29 (m
2I-|)E|ea1enta?iAaéiys(usIforcail,HJ;Nozlm 7. ) @oﬂl"@ .17 (d, 1 H J
S,

éﬂﬁz'g‘%d % égéétmf]m}_&'l?e%ent al Anal yS| 2n?of 5% ppm 5

csomm%ﬂomeasmsmwo Cal cul ated: C, 68.42; H,
4.79; N, 2.66. Found: C, 68.24; H, 4.85; N, 2.46. -41
LLOYD WSE CLAIMS: 1. A conpound of formula I: OO
R2 Or- 1 RB\ N
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10

15

20

Rl 5 (I) wherein: R is Cl-C8 al kyl, C3-C6

cycl oal kyl, -CH2-C3-C6 cycl oal kyl, pyridinyl,

-CH2- pyridinyl, phenyl or benzyl, wherein the rings

of the cycloal kyl, pyridinyl, phenyl and benzyl gr \
may be 10 optionally substituted by from1l to 3 ﬁﬁHVbVWSE
grou s independently selected from hal ogen, Cl-C6

HRWS: c1-co perfluoroal kyl, -O Cl-C6 perfl uoroal kyl,
Cl- C6 al koxy, -OH, -NH2, or -NO2; R2 is hydrogen,

hal ogen, Cl- - C3 perfluoroal kyl, Cl1-C6
alkoxs, C3% m@bé%b%ﬁkyl; - CH2- C3- C6 cycl oal kyl
hydroxy, -NH2, or -N2; 16 R3 Os hydrogen, hal ogen,
Cl1-C6 al kyl, Cl1-C3 perfluo yl, Cl1-C6 al koxy, C3-C6
cycl oal kyl, -CH2-C3-€q_cycf oal kyl, hydroxy, -NH2,

-NO®2, phenyl, be szf , pyridinyl, or -

CH2- pyri di nyl , érein ?%:ings of these groups nay

be optionally substittuted' )y from1 to 3 groups

i ndependently sel ected from phenyl, hal ogen, Cl-C6

al kyl, Cl1-C6 perfluoroal kyl, g0 Cl-C6 20
Qﬁ&&kuoroalkyl; Cl-C6 al koxy, -OH, -NH2, or -NO2; or a
phafmaceutically acceptable salt or ester form
thereof. -42 LLOYD WSE 2. A conpound according to

G ai nrlis ef-ct birylf @Landy@odityV):ci®-€-cFRB Byt pyrididy), -AH,-JFridiny,

| . R2 d d _
et o BerlY e e nd o1 e BapPhiy i pherf ngitass oups may be
¢rsipmally Rehsitgted bg from 1¢e fgmupslindensodeatitin sel¢ated@oa ralobemrC L alkyl,
%@J&éjrﬂhor‘%%lk'w,S-,dwﬂcpamur?m@mgwl-csoakmném! KXY, or -NS;

erein the rings of the phenyl and benzyl oxy grioups
may be optionally independently
Rz is hydrogen, halogen, C4-Cs alkyl, C;-C3 pe_rfluoroalkyl, C+-Cs alkoxy, C3-Cq

cycloalkyl, -CH,-C3-Cg cycloalkyl, hydroxy, -NH,, or -NQ,;

Rs is hydrogen, halogen, C4-Cs alkyl, C4-C5 perfiuoroalkyl, C;-Cg alkoxy, C3-Cg
cycloalkyl, -CH>-C3-Cs cycloalkyl, hydroxy, -NHz, -NO,, phenyl, benzyl, benzyloxy, pyridinyl, or -
CH;-pyridinyl, wherein the rings of these groups may be optionally substituted by from 1 to 3
groups independently selected from phenyl, halogen, C;-Cg alkyl, C4-Cs perfluoroalkyl, -O-C4-Cg
perfluoroalkyl, C4-Cs alkoxy, -OH, -NH,, or -NO,; or a pharmaceutically acceptable salt or ester

form thereof.
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substituted by from1l to 3 groups independently
sel ected from phenyl, hal ogen, Cl1-C3 al kyl, Cl- C3
per fl uoroal kyl , _0Cl-C3 per fl uoroal kyl , Cl-C3 al kox XY,

COH, -NH2, or -NO2: or a pharnaceutically acceptabl e .LOYDWISE

salt or ester formthereof. 15 4. A conpound according
to any one of Clains 1 to 3 wherein R2 is hydrogen; or
a_gphar rﬁp&%hmcwa.ﬁg GERLAN &t@é}b&nu%rmsst er form
thereof. 5. "A conpound according to any one of C ains
1 to 4 wherein R is benzyl, wherein the ring of the
benzyl group may be opti onaIIy ubsttuted by from1l

Cl-C3 al kyl, C1-C3 per IuBQoaIky : Cl-C3
perfluoroalkyl Cl1-C3 \2 H2, or -NO2; or
a pharnaceutlcally accept bIe| ester form
thereof. 6. A conpound of N 1Tl OO RR O R3N
Ri 25 (Ill') wherein: -43 LLOYDRYSE R is Cl-C8
al kyl, C3-C6 cycl oal kyl, -CH2-C3-C6 cycl oal kyl
pyridinyl, -CH2-pyridinyl, pﬁ@%yl or benzyl, mherein
the rings of the cycloalkyl pyridinyl, phenyl and

t I
PO, PR, s Byl SR USRS Mche cor
@FRVPWOfC1 C6 perfluoroalkyl -O-Cl1-Cs perfluoroalkyl
Cl- C6 al koxy, -OH, -NH2 or -hKQ 5 R is hydrogen

:g ?LO)%E @o@uaggcc% to C%IT %r %ﬁé&rl&g ‘?%%%&/K%{(yl fflgé r benzyloxy,

whgegin h@l* ing\ighe FP?E“Y'@”%W&‘J@@WFO%&FTGQ% opf@malw PWP”“Y

éa]:stlﬁﬁe@wffrdrmmnco:abrhws, mc@i;er%nta,ll JeRXted frﬁﬁpﬁﬁlyﬂfﬂalogen C;-C; alkyl, C;-
C )

é{wﬂ% OEMM -O- g'_@h")%%fug%g%%l @ gﬁ%xb M Y\lﬁ%(/lo’r Nd\l or'a

WWPWC@UWGNW\%??&%e%tﬁéorm th@fQOfof t hese gr oups may

be optlonally substituted by fron11 to 3 groups

417 oo pREI S ol gt BB T bhosp g

mannwytlcachemm salfror efP(EDZOFWUhGFQOfphar maceut i caI |y
acceptable salt or ester

5. A compound according to any one of Claims 1 to 4 wherein R, is benzyl, wherein the
ring of the benzyl group may be optionally substituted by from 1 to 3 groups independently
selected from halogen, C,-C; alkyl, C4-Cj3 perfluoroalkyl, -O-C,-C; perfluoroalkyl, C4-C; alkoxy,
-OH, -NH,, or -NO,; or a pharmaceutically acceptable salt or ester form thereof.

6. A compound of formuia Ill:
0 0]
R2
N | N P
N
R; N
Ry
(1
wherein:
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formthereof. 15 7. A conpound of formula (1V) OO R2

RB\ \ O N R (IV) 20 wherein: R 1is Cl-C8 al kyl,

C3-C6 cycl oal kyl, -CH2-C3-C6 cycl oal kyl, pyridinyl,
-CH2-pyridinyl, phenyl or benzyl, wherein the rings LLOYDWISE
of the cycloal kyl, pyridinyl, phenyl and benzyl groups

may be optionally substituted by from1l to 3 groups

i ndepgngdent ect mhak oge - 06, Yy o
Cl- b paer e Bar i S o AR S o, Tl o,
»l1eRY oy benzgihergipthe riggs of repsyclogikykpyridinyh plgnybring, benzyl groups may be
dsrlaibmeggz Bubs@ilitedby abrha?nl to 3§ﬂolu§Bin@@feﬁdidmoy wéd@ﬂfr,omlaﬂalo@én, C1-Cs alkyl,
ko 6 ~ £y | - CHR- C3- 6 Gy ioal kyl
ki Ve Ry o€ Y6 APbey e TR o ¥ iy
benzyl oxy, pyridinyl, or -CH2-pyridinyl, wth the
; | NgSROK hdieseR, IR iRiang), op}:; mm]loFo)éltkﬁlg@fCJ AR
r roups.i.ndependently sel ecte rom
ngg%éh',kﬂz'éf- b%ycg’ﬁ'lk‘% N er f | uor oal kyl , -O Cl-C6
perfluoroal kyl, Cl1-C6 al koxy, -OH, -NH2, or -NO2; or a
phar nRCe W drégin! Maiderentakig, 8ats péPﬁuoﬁ)%tk?l,r cl-O! dRoxy, Ca-Cﬁ

(%E%zralfﬁf -FH%&)?—CG é/c%glrllﬁ?h%ggxg -Nltlzc,) [r\EBLIzl, &e&}/{,) t')enzoyl,%eng/%oxe pyricﬂnyl, or -

CH_-pyridinyl, wherein the rings of these groups may be optionally substituted by from 1 to 3
groups independently selected from halogen, C4-Cs alkyl, C4-Cg perfluoroalkyl, -O-C4-Cg
perfluoroalkyl, C-Cg alkoxy, -OH, -NH,, or -NO,; or a pharmaceutically acceptable salt or ester

form thereof.

7. A compound of formula (IV)
O
Ry
XN
R;
(V)
wherein:

R is C4-Cg alkyl, C3-Cs cycloalkyl, -CH,-C3-Cg cycloalkyl, pyridinyl, -CH,-pyridinyl,
phenyl or benzyl, wherein the rings of the cycloalkyl, pyridinyl, phenyl and benzyl groups may be
optionally substituted by from 1 to 3 groups independently selected from halogen, C;-Cg alkyl,
C,-C¢ perfluoroalkyl, -O-C4-Cg perfluoroalkyl, C4-Cg alkoxy, -OH, -NH,, or -NO,;

R; is hydrogen, halogen, C4-Cg alkyl, C4-C3 perfluoroalkyl, C;-Cg alkoxy, C3-Cg
cycloalkyl, -CH,-C5-Cs cycloalkyl, -NH,, or -NO,;

-44 .



10

15

20

R6 (V) 10 wherein: R is Cl-C6 al kyl, preferably

Cl-C6 al kyl, C3-C6 cycl oal kyl, -CH2-C3-C6 cycl oal kyl,

or benzyl, wherein the rings of the cycl oal kyl and LOYD WISE
benzyl groups may be optionally substituted by k

to 3 groups sel ected independently from hal ogen, Cl-C6

al kyl, Cl1-C6 perfluoroal kyl, -O Cl-C6 perfl uoroal kyl,

Cl-C6 ro

hal og R SR e kb?”%@ &'d'”g%cozr%%ﬁmw'mﬁ? 95 Shihgse

groyrs, e@g_ogﬁpnalén sryg%gpte@ frog t&)cq ggwpﬁwdepeng}qgly@e@ from halogen

cycl Mk, koylcs pbyicsreatny), -@-NHEG p@'fluor@ﬂl@f CRﬁe ?IE@(yamﬂlclfﬁ-légéreNOz, ora
[ al ogen, -

e e T R A

perfluoroalkyl, Cl-C3 al koxy, -CH, =-NH2, or -NO2; or a

phar n@ceut Aeahpdind acedRiAlk).e salt or ester form

thereof. -45 LLOYD WSE 9. A conpound of formula VI:

R4 OO0  RER RO NR (VI) wherein: 5 R is

Cl-C8 al kyl, C3-C6 cycl oal kyl, -CH-C3Q0C6 cycl oal kyl ,

or benzyl, wherein the rings of tRe dycloal kyl and

benzyl groups may be optionghly sub

to 3 groups independently sgKe

Cl-C6 al kyl, Cl-C6 peRj! uoroal ky| eferabl y - CF3,

-0-C1- Co6 perfluoroal y i~ prekerabNy - O CF3, Cl1-C6

al koxy, -OH, -NH2, ] hydr ogen,

hal ogen, C1-C6 al kyl, perfl uorval kyl, preferably

-CF3, Cl1-C6 Re

v)
wherein:

Ry is C4-Cs alkyl, preferably C,-Cg alkyl, C3-Cg cycloalkyl, -CH,-C3-C¢ cycloalkyl, or
benzyl, wherein the rings of the cycloalkyl and benzyl groups may be optionally substituted by
from 1 to 3 groups selected independently from halogen, C,-Cs alkyl, C4-Cs perfluoroalkyl, -O-
C,-Cg¢ perfluoroalkyl, C4-Cs alkoxy, -OH, -NH,, or -NO;

R is hydrogen, halogen, C4-Cs alkyi, C4-C; perfluoroalkyl, preferably —CF3, C4-Cg
alkoxy, C5-Cg cycloalkyl, -CH,-C3-Cs cycloalkyl, hydroxy, -NH,, or -NO;

Rs. Rs and Rg are each independently hydrogen, phenyl, halogen, C,-C; alkyl, C{-C3

perfluoroalkyl, -O-C;-C; perfluoroalkyl, C,-C; alkoxy, -OH, -NH_, or -NO,; or a pharmaceutically

acceptable salt or ester form thereof.
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al koxy, C3-C6 cycl oal kyl, -CH2-C3-C6 cycl oal kyl ,

hydroxy, -NH2, or -NO2; and R4, R5 and R6 are each

i ndependent |y hydrogen, phenyl, hal ogen, Cl-C3 al kyl, :
Cl-C3 perfluoroal kyl, preferably -CF3, -O Cl-C3 LLOYD WISE
perfluoroal kyl, preferably -O CF3, Cl1-C3 al koxy, -CH

- 15 NH2, or -NO2; or a pharnaceutically acceptable

iakélga sgk%gmB&EQ%F$nnj§Vl 10. The compound of C aim

9- (4- thhylbenzyl) 6-Rg- (trifluor

t haxy) phenyl ] -1, 9-

di hydr opyrano[ 3, 4-b] i ngo 4-di
9-Benzyl -6-[4- (trifRamgro 1,9-d
i hydropyrano[ 3, 4-Db]in < 2 9- (4- Met hyl

benzyl ) - 6- ( 3- Met hyl phRgy! ) - 1 9 d
ol e- 3, 3-di one, N
9-(4-tert-butyl benzyl)-6-(3- N@thylphenyl) 1, 9-di hydrop
yrano[3 4-b] indol e- 3, 4-di one, R

6- (Benzyl oxy) - 9- (4- net hyl benz 9 1,9-d
i hydr opyr ano[ 3, 4-b] i ndol e- 3, 4- di one,
B ERnzyl oxy) - 9- (4-tert butyl benzyl ) -1, 9-di hydr opyr ano[
3, 4- bR indolce alByl A €T aNeoalkyl, -CH,-C5-Cq cycloalkyl, or benzyl, wherein the rings of

ﬂ‘i ng qgﬁggag%g&g%xd% g%y%x Qpes¥iry substtlh MR RRVT BRYrstipd - b

@d%@ﬁ%vﬂ¥Sﬁ%ﬁdeFdﬁﬁﬁﬁ@ﬁ&ﬁ%B%W90d¢ﬁvHWGE§WﬂHUﬁanWbPFn(DCr
Ol eftudrodikdl| greferably —O-CFs, C;-Cg alkoxy, -OH, -NH,, or -NOy;
9-benzy|-6-(3-thhyIphenyl)-1,9-dihydropyrano[3,4-b]in

dol e- 3, 4-di one, or

9- benRyip hpir¢gen haigenKerislakyl. G1-§- perfomatiyiderefesabnGF 3, C4-Ce

M dxp LR cFoldeii, AHE-Co- QU cydodMyRhPREGSULINIEAb] -NORGREPT abl e

salt or ester formthereof. 30 11. A pharnmaceutica
conposition conprising a conpound as clained in any

one oR« Reprd Rearg each indgpensgntly hytragenaphkanyli baidgen a@:rGaatkyl, Ci-Cs

pé‘@okdaWDere%ly 17, -dhs- @%Sﬁl@cﬁroeﬂkﬁ ‘EFS%?QWTJ(?.S;?%[(QJ@; dikbsg, -OH, -
bR o R P R g

fibrinolytic inpairnment, peripheral arterial disease,
st roke assd @h@euwdfbna% 1 Wﬁémstanpenef gom atri al

b
Heohy B 4 Gt o e BT S 2B Aendctest eigre.
UBpenlret (trifluabeetaexyBhemil i dilsydrdprend(& ¢ ittt doter B, 4 lione,
RLRERTESYI 6 &m&hg&wﬁa) 1 @farhgarbgyrm&u _binkibiy8 sidgpnary

et SN R NI RIS il
@S&engﬂox@ -&{4métBylvdmeyiei, &dhh&pﬁy&’m\ontnelsingoles,4fdudnéj nol ytic
é{&gm&@m (d- t%rtbtﬁ’ﬁtfb‘ﬂ?}l)af ;e.hwr5dargn8§g@agh9&-9ﬁ dione,

rosclerotic
THrts W%ZY')MEEQMF Aidihydrgpyranokitblipdole B 4rdigne,
d-bdzijle-@tchrophelesq, wamwrdphﬁmw@$l|moleqpagluh@t ion

?% ?rb%i%et%hgpﬂa{?(d't‘gwp&?an&g#% %&?é gl 4t hr ombosi s,

ery or perlpheral
4beneY!i6a(1- 10 ®heny|-4m)-1.9-dihydropyranol[3,4- b]mdole 3 4-dione,

or a pharmaceutically acceptable salt or ester form thereof.

11. A pharmaceutical composition comprising a compound as claimed in any one of

Claims 1 to 10 and a pharmaceutical carrier.
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12. The use of a compound according to any one of claims 1 to 10 in the
manufacture of a medicament for the treatment of thrombosis, fibrinolytic impairment, peripheral
arterial disease, stroke associated with or resulting from atrial fibrillation, deep vein thrombosis,
myocardial ischemia, cardiovascular disease caused by non-insulin dependent diabetes
mellitus, the formation of atherosclerotic plaques, chronic obstructive pulmonary disease, renal

fibrosis, polycystic ovary syndrome, Alzheimer’s disease, or cancer in a mammal.

13. The use of Claim 12 wherein the thrombosis or fibrinolytic impairment is
associated with formation of atherosclerotic plaques, venous and arterial thrombosis, myocardial
ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes, pulmonary fibrosis,

cerebral thrombosis, thromboembolic complications of surgery or peripheral arterial occlusion.
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