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(PAI-1) This invention relates to substituted
di hydr opyrano indol e-3, 4-dione 5 derivatives useful
as inhibitors of plasm nogen activator inhibitor-1

t her apeuti c cogpo& tions containing such

conp%U?-’éJ THHHER PERXDRGPYBANIC INMRLE-3sPIONE) DERIGATIVES AS
fi bri ngiyiEIFORE K ﬁEAQMT’N’GGEﬂSA@ﬁ 1‘()?( INHIB ﬂgﬁ’q‘;(bil 1)

and coronary heart disease, and nonary
10 BACKGROUND OF | NVENTI ON Pl asmi nogen activator

i nhi bi 1Bis- SnkedRfbn 1)relét%sa '[(SIHJSGBS’[&I&Q?‘ ?ﬁl"%yolpﬁpaﬁgoqﬁwle 9f4-dione

t he pl asm nogen-plasmn system € princl
pAs&RlYesyiuge higsbinhigiorsf of plerminogss uestivgipe nmnmmmd-'g@m and

afHekaRUME céﬁm&ﬁﬁtlo‘?@ @oH{a R cF%@Suﬂs%ﬁﬂrQﬁ%ﬁ Q:B%iltlclns resulting

activator 15
h&o@ @é@ﬂ%@maﬁswcwﬁ ﬁleem weanﬁ*mpmboene entisoramary heart disease,

| Bgd @ﬁ@qa Minpstigral experinments (Krishnanmurti, Bl ood,
98 (1987); Reilly, Arteriosclerosis and

Thronmbosi s, 11, 1276 (1991); Carneliet, Journal of

Clinical Investi Q%A@RGR%NDQ@ ﬁ%gﬁ@% and clinical
studi es (Rocha, Fibrino 4, Aznar,

Haenost asi s 24, 243 (1994)). Antibody neutralization
of PAl F’Ilas@ﬁ‘foﬁ&h tal‘,tl\?a@orr lﬁﬁiHiHrqd PAL1 rs‘)g%ah(?'g' gulatoay component of

endogenou ySI S and re ert usi on
heqipsapinegen- @qsm'mlsystemgl@/sm la_féeuprm@palcnhyanplogw igipitor of both

3%ue (t}p969 %)a)smlr%g%H %%tbre ¥Bh$ aRd urﬁﬁ*as@ tBB%( %la@l'r@%ggﬁ ltivator

|np i cat i n di'seases Wwonmen suc

o\HEAY- L%Yﬁ@ﬂd}lﬁ_ﬁr@\bv%]{a of %IUT haye bﬁen(ﬁssml@tad WIth thrombotic events
Bl Qelided 99Yar@is éﬁ?ﬂeﬁ%h{ss nsﬁé?mér’tl R 8%92995) )hodAd Reilly,

bone .| oss i hduced by estrog
Joteresclegtsingd Hﬁ@néz@w hbrbamR@Q@é)’ c(F\amIE‘Het gloumBof Clinical

( BRESghtio 00 e b§f3)2 898 8intcal &a&.eé g\ﬁééﬂa FB’%OI%S QN%F bd, 19904;

be of utllltylntrea condi tions origlnati
f MBI blagmostagiss ét.déf3 199 hs @é@pdy muﬁaUMIMSIPAI 1 activity

Cn‘é‘s@l[&f Yn hﬁ'@ﬁ]btl&d %ﬁaél%og@%@%%bgg?ig OSh Je%erfus:on {Biemond,

ycystic ov

6”%@9/ 2@63&7%4?@9%@9/ ﬁ?gewqtm 82| 3515@ (19&2@) eElevated levels of

deALY daivy %%ooﬁeérhﬁnﬁlﬁlatleg‘% r!:ﬁ‘seagé’é' B hdnis SOUA 2 LN SysaE ovary
phos,g)rt;ﬁ(l)ﬁ61 lgase enzynes useful in preventing

i $¥e fiprpit {%waﬁ/tqfﬁglcal\/@mnpl@gzwg Metabollsm 85, 4, 1563
REBOOIPHRE PPB88S2induced by estrogen deficiency (Daci, Journal of Bone and

Mineral Research, 15, 8, 1510 (2000)). Accordingly, agents that inhibit PAI-1 would
be of utility in treating conditions originating from fibrinolytic disorder such as deep
vein thrombosis, coronary heart disease, pulmonary fibrosis, Alzheimer's disease,
polycystic ovary syndrome, etc.

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

formula as inhibitors of phospholipase enzymes useful in preventing inflammatory
conditions.
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RLRBR\\ ~R4 1 N R2R5 US 4,851, 406 discloses
cardi ot oni ¢ conpounds of the followng formula: R

WA2004051823 / N R3 5 wherein: Ais a five-nmeEnbreBUS2008/038932

si x-menbered ring heterocycle; X is a bond, an
al kylene, or a vinylene radical; R is a H, alkyl,

al kenyl, cycl oal kyl, cycl oal kenyl, carboxyl, cyano,
al kyl car bonyl , al koxycarbonyl, am nocar bonyl
al kyl am nocar bonyl, di &Kyl ani nBsar bonyl or aryl

enonet hyl , hydroxyl,

Ekenyl car boxyl ,
6ny| ,

radical; R2 is H, aIkyI \
cycl oal kyl, cyano, cardox¥lI*,
cyano, al kyI car bonyl, ‘al kbxy -
am nocar bonyl, al kyl am ar bony
di al kyl am nocar bonyl or ‘atfyl radifml: and R3 is a
hydr ogen atom WD 96/ 32379 teaches PDE-i nhi bitor

conmpounds of the following formula: R 1 RATr [/ \ R2
N R3 US4 ah&4e6 d|s§lose$camduel;onh:adocg@nndmofttheJfollowunbcﬁmmula
protected carboxy, |ower alkenyl, ROr acyl; R2is H,

acyl; R3is a

hal ogen, carboxy, |o r)?IkenyI e N 5
W 0 optionally

| oner al kenyl, or |lo ;
substi t ut ed; and R4 is carlp | p;} Bgted carboxy, or
acyl. WD 9928297 rel ates to~&tbsN tuted i ndol es of the
followng formula with 20 throrrbTR"1 i nhibiting effect

and fibrinogen receptor antagoni st %effect. -2 WO

2HMiI05R 893 fRETh&IBRE83/ 3898~ mbered ring heterocycle; X is a bond, an

alkylene, or a vinylene radical; Ry is a H, alkyl, alkenyl, cycloalkyl, cycloatkenyt,

carboxyl, cyano, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyt,
dialkylaminocarbonyl or aryl radical; R, is H, alkyl, trihalogenomethyl, hydroxyl,
cycloalkyl, cyano, carboxyl, cycloalkenyl, carboxyl, cyano, alkylcarbonyl, alkoxy-
carbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl or aryl radical;

and Rj is a hydrogen atom.

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

Ry
AN
R | YR,
Z N
Rs

wherein R is a H, halogen, nitro, carboxy, protected carboxy, lower alkenyl, or acyl;
R» is H, halogen, carboxy, lower alkenyl, or acyl; Rs is a lower alkenyl, or lower
alkenyl, both optionally substituted; and R, is carboxy, protected carboxy, or acyl.

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



Rd\ Rc Ra O)~N\\ Rb where: Ra is hal ogen, carboxy,

R3RAN- CO-, R3RASO2-, or RARSN-; Rb and Rd are either
w@bdoyssp3 R2- A where R2 is a phenyl optional | yPCT/US2003/038932

substituted and A is an al kylene or a substituted

al kyl ene; and Rc is a hydrogen, or alkyl. 5 EP 0 655

439 teaches 5,6 fused ring bicyclic conpounds

i nclusive of indoles, .benzofurans, and

benzot hi ophenes correspondl ng thRdf ol lowi ng formula as

pl atel et aggregation inhi B (La) \.-~4. ~x

(R1)n X5 X3a X7 X1 (L %mlo SUMVARY OF

THE | NVENTI ON Thi's inv Ir ed to conpounds

of formulas I and Il: OO OthwOX R3 R3- I N

NOH RLRL 15 (1) (Il) whereimib X is hydrogen, an

Aleh a i e Aket e R 1§50 -

B RSl RIS Sl BB anc ra ar

- @ﬂ@r@ﬂqb@ R2-A where R; is a phenyl optionally substituted and A is an alkylene or
a substituted alkylene; and Rcis a hydrogen, or alkyl.

5
EP 0 655 439 teaches 5,6 fused ring bicyclic compounds inclusive of indoles,
benzofurans, and benzothiophenes corresponding the following formula as platelet
aggregation inhibitors.
B
(La)
a
$X4. (R1)
xs’r\ X7 X:"?/ "
: X,
Xesd A~IN
° X X4 (La)\
(Ro)m A
10
SUMMARY OF THE INVENTION
This invention is directed to compounds of formulas | and I:
0 0]
R
o
R3_
XX N OH
R;
15 (1N
wherein:

Xis hydrogen, an alkali metal or a basic amine moiety;

Ry is. C4-Cg alkyl, preferably C4-Cs alkyl, C3-Cs cycloalkyl, ~CH,-C3-Cq
20  cycloalkyl, pyridinyl, -CH-pyridinyl, phenyl or benzyl, wherein the rings of the



20 cycl oal kyl, pyridinyl, -CH2-pyridinyl, phenyl or
benzyl, wherein the rings of the -3 WD 2004/052893

WEDANSBAD3/ 038932 cycl oal kyl, pyridinyl, pherPyi/uszed3/038932
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benzyl groups may be optionally substituted by from 1

to 3 groups independently selected from hal ogen,

Cl-C6 al kyl, Ci1-C6 perfluoroal kyl, -OCl-C6

perfluoroal kyI Cl-C6 al koxP/ -OH, -NH2, or -NO2; 5 R2
q%wb@gﬁdlnwap@yhan@er@g @Pokpd magbe@ptionally substituted by from

p‘?"tcﬁ ngﬁ)ﬁ%hrlﬁdépen@ﬂﬂ%e@bﬂ@*%m ‘Féroﬁg& EYE Qﬁ}gﬂkd I-%perﬂuoroalkyl

hﬂpoﬁeﬁeﬁWQFQ?ﬁ‘e’h 01@1649@@% W?/-Nmocg\l(b:erfl uor oal kyl ,

a-C6, C3-C6 cycloal kyl, - C3-C6 cycl oal kyl,

hydr ox% -NH2, - NO2, henyl benzyl, benzyl oxy, 10

pyri di Ryls, hyérogem—izalwm iRy RlkylReCeiparfuhesalkyh §s-Cafalkoxy, Ca-Ce

tam| [ QRS.CH ARk i ted by from1l
gk?oupszil %Sgﬁ%eﬁl Ir{)%esépect éd&f‘ !\{)dr% phenyl ,

haI ogen Cl-C6 alkyl, A-Co6 perfl uor oal kyl , ~0a-06

per 1 ugy Galrodlog eﬁ] ‘n%géﬁ kex -be alRyTy CyCa eg?rﬂuor gf% C1°(56, Cs-Cs

a pharmaceut’i ca ept abl @ sa
t pusioaleyl, G- @E@Alcuggalmstwrpxy ONHoF -NOE pheviEINTie@yl, benzyloxy,

P;B)g‘fsdgfyge& -]:gfri’{r%ufﬂ%/g@h(llt h\ﬁh&%lFP(FjI’\lé ﬁi@a Obs %@%@ g 5%\%”@{3)9 %e%oeuonally
GURstinteskbyNrorr 1 to§ greups) lnc(qméenkhée@ph?d Rbm piEnykhdlogen, C,-Co
2Ry a@-é?f;éﬁ@é*ro@#RQVfO cgicy eﬁw Y dlb ﬁ%ﬂ@%g@ﬁ% PRNEL! & -NO.;

salt or ester formthereof.
PerE RRP0eSPWisalyzaccepigble sott ef estepion dhepeefnds of this
i nvention are those of fornmulas (V) and (M): RA O R2
Or~\ O
DETAILED DESCRIPTION OF THE INVENTION

Preferred forms of the compounds of this invention are those of formulas ()
and (IV) :

o P o O
R, R
-\ o R3 2\— O
L "D
Rj N or N I\ll?
1 1

(1) (IV)

wherein Ry, R,, and R; are as defined above, or a phérmaceutically acceptable salt
or ester form thereof.



R2 RAOR5S5 O rrNNR6 R-['"\ Ror N RB RL (V) (V)
wherein: 5 R is Cl1-C8 alkyl, preferably Cl1-C6 al kyl,

WE30T058yx | oal kyl , -CH2-C3-C6 cycl oal kyl, or PEnEy1003/038932
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wherein the rings of the cycloal kyl 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, -O Cl-C6 perfluoroal kyl, Cl1-C6

al koxyMoregpiefernggizomppundsNizhis iveRibon are liye@f &tmulas (V? and (VI):
hal ogen, C1-C6 al kyl, Gk C3 perfluoroal kyl, preferably

J# C6 cycl oal kylr, - CH2- C3- C6 0

, or -NO2; Y R5 d
en, phenylﬁsﬁg\l dg

dor oal kyl , pref

-CF3, Cl1-C6 al koxy
cycl oal kyl, higdr oxy,
each i ndepende
al kyl, R5 Cl-

- O C1- C32pe yl, Cl1-C3 al kox¥s -

- NC2; Reﬁ\: nhar maceuly cal | y a@cept abl e salt

formtheysef. The alkdli netals suitable for use i

the prefent invention include: sodium potassium
['ithium calcium nesium etc.. The basic amne

noi eti es incl ude: anoni a, primary am nes, (VD)
swbemiary am nes, tertiary am nes, pyridine, aromatic

am nes n am.nes, et term"alkyl" jncludes

both stt glggé%{b%m Yor BRI gly E;'r oﬁrk}f'ha' 15 oyRigalkyl, -CHx-Cs-Co

peyetoatiayk dr G&n2B vgimIéihube @a?f!bf trﬁttltyﬁb:an(ylemb{d béhzy(rdugd thay be
t he. . - rfluoro ubstituent is
oL By b 8 B PS i BaF el Seied G belogen, C.-
ned R, §%-Genrerthicroaikyli +O-& 4G rpesiiuorgaligs NG pOZaNkoxy, -OH, -NH,, or
agjd vator type I (PAl-1) conprising adnmnistering to a

manfal in need -5 WO 2004/ 052893 PCT/ US2003/ 038932
thereof a therapeutically effective anount of a

corrpou,gzd isolﬁydfrcs)d'e'r?fJ Ihgl%gérk) 01"’-‘89 aﬁ<|yl|, )(3;1—Cc3) p%rf%ocr)oalkyl, preferably ~CFs,
C+-Cs alkoxy, C3-Cs cycloalkyl, -CH,-C5-Cs cycloalkyl, hydroxy, -NH,, or -NO;

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

The alkali metals suitable for use in the present invention include: sodium,
potassium, lithium, calcium, magnesium, etc.. The basic amine moieties include:
amonia, primary amines, secondary amines, tertiary amines, pyridine, aromatic
amines, benzyl amines, etc. The term "alkyl" includes both straight and branched
carbon chains. The preferred C4-C; perfluoroalkyl substituent is -CF; and the
preferred O-C4-C; perfluoroalkyl substituent is -OCFs.

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

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



~2 OR OX RB\ I R3 - NNOR (II) (I1)
wherein: 5 Xis an alkali metal or a basic am ne

worpioens2sax defi ned above; R is O-C8 al kyl, pref/esnbs/g38932
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Cl-C6 al kyl, C3-C6 cycl oal kyl, -CH2-C3-C6 cycl o-

al kyl, pyridinyl, -CH2-pyridinyl, phenyl or benzyl,
wherein the rings of the cycloal kyl, 10 pyridinyl,
phenyl and benzyl groups may be optlonally substi t ut ed
bipergaf 6ﬁhqapwtlsalb'reﬁ¢pﬁves@hwtt etla tompourhicdfégetulas)-£A3 (I1):
al kyl, C1-C3 perfl uqkloal Ky -O-C1-C3 perfluor oalé(yl
C1C3alkoxy -'€d, ,or -N®2; R2 is hydr

hal ogen, @&-C6 ajkyN\, Cl-C3 perfl uoroal I?XI

al koxy, 3\ § cyel oal kyl , - Olg al kyDX
hydr oxyr,—+NH2, or ; R3is hydr og 1- C6
al kyl, 4 &f 1 uor oal kyl , |

I, CH2- C3- C5 cyqtoalkyl hydroxy, -NH2 - NC2, I-:E)heny
benzyl , benzyloxy, pyrldlnyl or - CH2-pyri dinyl,
mhereln t he(lbi ngs of these groups may be optlouglly 20
F |tuted by from1l to 3 groups selected from
ogen, -C3 al kyl, d-C3 perfluoroalkyl, -C>CI C3
perfluoroalkyl C1- CB al koxy, -OH, -NH2, or -NO2; or a

h I
Phar o A B o RPHERLARL Bl BB ST

herein include but are not 25 limted to sodi um

sal t's, pajdcpet gﬁ&ﬂ F%fér%I)ny’ 1%2?%! #‘é? y{slaglIkI/l I&EI n’&_gz cyclo-

these conpouh
pHlr neiginy|. c@Hb-pyridiny petenlyleor iezgiamineretm the iggadTi the cycloalkyl,

t I
R o' e frouBE ool BBUSHBL AL M, rom 1 10 9
bereEpPDH oPrieced ofrromhehakbwapé:u{ogcalldyy ¢ pipaklueraiidynl LO-C,-C,

I e th t al such as sodi um
E%@@?ﬂ%%'%k@ ém&&’ BN R0 -6 WO 2004/ 052893

PCT/ US2003/ 038932 the I | ke Accept abl e or gani c bases

| /
ol oS S8 gen Suitde e PN B he RO Sy o fiony. Coce
ofycloplsyh ﬁmmCﬁCcammaH(yhmdmxy, -NH,, or -NO,;

Rs is hydrogen, halogen, C4-Cs alkyl, C;-C, pperfluoroalkyl, C4-Cs, C5-Cs
cycloalkyl I, CH;-C5-Cs cycloalkyl, hydroxy, -NH,, -NO,, phenyl, benzyl, benzyloxy,
pyridinyl, or -CHx-pyridinyl, wherein the rings of these groups may be optionally
substituted by from 1 to 3 groups selected from halogen, C;-C; alkyl, C-C;
perfluoroalkyl, -O-C4-C; perfluoroalkyl, C4-Cj 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
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
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nmore preferably 1 to 3 carbon atons, such as
nmet hyl am ne, di nethylam ne, trinethylam ne,

weetinlosasvhe, di et hyl am ne, triethyl am ne, nonoPCT/UB2003/038932

and triethanol 5 am ne. Al so useful are al kyl ene

di am nes containing up to 6 carbon atons, such as

hexamet hyl enedi am ne; cyclic saturated or unsaturated
bases containing up to 6 carbon atons, including

pihedise Arerptahie prganiti heses motudh@iniimes, spetpas benAyenams mono-, di-

i £ vl . ' | ves,, such as

R N i T R T R
omopsy referiably Quén & rearbyons atanss, nsiychaks ombthyfaoting d dingitiglamine,
P o oo AT M T s vaoncs
t?f‘m%ét MN§Q vashid erd aﬂg&jnene diamjr.gea;ac:@tairying up tadneanbamatsmst such as
{\I-Hgnet etfﬁﬂﬂg?%ﬁ}%%; éﬁ@c!;)é%tg?%téz:ﬂg)?%ﬁg%tlu%alt%dmbases containing up to 6
NeaAXpefi gﬁ@g{shmchw'mgrM@llidiinda,maperidine, morpholine, piperazine and their N-

- - - hol i ni .
B Al A A AL S o v
f Drevyetay-pireriginepar pyfiding. nQuatemang saltscmag &Isootmémnmdd Sguch as
I d ' e art. Ester

R | oG8 CSIUNTE R0 S o) ks, SR e mot
striethippel or diraethylahaydethanst tarss hand oygli¢ Bmmonhiune séit foanbosuch as

{ | hedy Ghai gl X - ining of i

oy A TR o OO PN B Rty

boeRpholinguriet hitmeldygyN-(2thitiraxyetai)-raorpedlmunet Ihyd>r etsrﬁm-&methyl-
i i ul - W2l HLan inc e ose _ ..

YRR LR HIFE MEAD Jt PrbBR0L AL B 00 e

fMAMUALS) @ FreRE lendigroRtureskBo@n Rie aftl) (2) wherein

R8, R9, R10, Rl1l1l are independently selected from

hydrogen, al kyl of from1l to 10 carbon atons, aryl of

6 to IBteraleras ohtharsompeyidal dfythisdfivantiomirtclude i’r?aiglﬁrdmm alkyl

* Wherein the ..

Forg: Sy MEHE Re Yo Bh oty b BIARAR! Kl RIS Oydegniaining 3

@ QaCa@pbcﬁiomﬁ,omludmmgthwh@trm‘,eﬁremw,euutebtzenemgpr@i/bg%d 1,1-

tdi ergh L | N imted t -

e oRLg e S e el Sl ot Bl e Mgl ose"or the

ggW%TC@pa7 wigreiry Ry is selected from the formulae:

O
Ao, A
or N
Rg O R1O
(1) (2)
wherein Rg, Rg, R0, R4 are independently selected from hydrogen, alky! of from 1 to
10 carbon atoms, aryl of 6 to 12 carbon atoms, arylalkyl of from 6 to 12 carbon

atoms; heteroaryl or alkylheteroaryl wherein the heteroaryl ring is bound by an alkyl
chain of from 1 to 6 carbon atoms.

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

limited to C,4-Cs alkyl esters, C4-Cs branched alkyl esters, benzyl esters, etc.



WD 2004/ 052893 PCT/ US2003/ 038932 As used herein,
"aryl" refers to an unsaturated aromatic carbocyclic

wQ@e@yps3P3 from 6 to 14 carbon atons having a sP@myUS2003/038932
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ring (e.g., phenyl) or nultiple condensed (fused)

rings (e.g., naphthyl or anthryl). Preferred aryl

gr oups include phenyl, napht hyl and the |ike. As used
herein, "heteroaryl"” refers to an aronatic

het er oA?@ISEQE herein, rigryk ysfeento(amoursesrated apsmbticytboaykiic group of

e s Both OB A %, LAy sur e
f (fBsRd) HEogr Bup. cenithglt Dln@ntlﬂfyl) S, Prbterr&dda@l grciﬁqb@hmclude phenyl,
hﬁéyﬁ'ﬁﬂﬁ AR fﬂ*é;;?\s%%r@d Eg?r/e)?rr ahectér%%bﬁ" rgrer an Brognashc heterocyclic

pyriayl, %1 gr ou
cﬂﬁ@éﬁ%ﬁ@'@ m@sycligwrbiqeplid:)n\dbérylthelhmdhrbiawl mdletles are five or six

Pr.ef e o
he o Og@;dar' }st co?l anﬁ@% 3(? H@%F@F&at%g %F%Ftegr%mf rou&@pnsnstlng of
URI Bsanc heﬁlWhiletelmaTyltwwmcmHBVdefsxmglé ring), sueh ak pgridyl, pyrrolyl

g&%@lugfrqg 4?1%& gcérqglal I %%n‘?cz’é[ﬁged Hﬁ el U%ﬁ%%{&ﬁ/& o%lc"zmﬁ nbenzofuranyl
sg'btsqnzpﬁm@nwbgrosm é’o:etfemed heterdahds igriade pddysipgtropbareffuryl.

acyl oxy, hydroxy, acyl, alkyl of 1 to 6 carbon atons,

al koxy of 1 to 6 car bon atons, alkenyl of 2 to 6

car bonUalessmetheanisg iitedf by2theoddginbn dar benast oMBisteroaryl groups
SHQ%&;FHE@S]D&dgbanegﬂpcﬁfiy% egubasltllt(ugxc}/ ’Wétﬁ]]uﬁSt R e5d substituents
selested froedthpygrewre consisting Oélak)ﬂbxsg thgdipsy,odcyf, ratkyl &f 1 @ 6 carbon

CHEI U,  TRORCHh SNy LA oS By r 20

SEAsEen ﬁtﬂr’@d ‘substiieied @le ofubttitoled lalkaxyb solzetihded atkeny, substituted
anghy iy, 'el?ﬁ}h(? lﬂ%ﬁlsub?]tl oaﬁtbgtolﬁgrgr r%(l%}/hgro&p&?&rom 1 to 6 carbon

al kenyl Xy “an
n@tﬁmsoﬁwcagylaﬁo)d@mm@claalde henog éak, nikd, tmblalk@tydofam)mm to 6

Tl o U A ST
1Sykstigieptsr oo the @J{(yjnglkermb,l alkynyly dimoalkovyt aira) alkoxy groups mentioned
tahdiali WWAqu%d Nh'd?-ﬁle}ﬁg%mc-)r 5 %?LTEQ Fr?% 8ubstl|?uents on the

present invention’ aré 1 nhi ors o
p@rbilt greyes hemin felusiet akyl Al 1 1o 6agerbar atoinfee retkomy ef usef 6lcarbon

' élor‘h@ehélé RILAE rllﬁtro ltﬁ”%'lqk?ﬁétw ne*ndftﬁ %I?Q)E on or

prophylaxis in n a human, of
t hose processes mhlch i nvol ve the productlon and/ or

actionmf ¢ rf%ouqﬁd BPHH% bt g% &(lb& t h\éesrt]atrme protease

are useful 1n the treatmen é orﬁ)preventl 0

nBRAPE UPAINT, csjse Agetheraiorabessts imdhd ireatneandinhipition,epieivartion or
t t { r rte

SrobLDER S, Semfa), PrefSrafig i o il O GR5R MRTcka 8IS Bl mvolve

dhe profuctiar pOe/of Getiamel BARH .nghubethei camrIngs of dis invention are

useful in the treatment or prevention of noninsulin dependent diabetes mellitus and
prevention of thrombotic events associated with coronary artery and cerebrovascular
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, pulmonary
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t hronbosi s, myocardial ischema, atrial fibrillation,

deep vein thronbosis, coagul ati on syndrones, pul nonary
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cerebral thrombosis, thronboenbolic conplications of

sﬂb@élﬁyce(rgmrehthm@mmthromemrammgtn)oncabdls DEﬁmrQ&?r(échh as joint

a C are al so

R R eng P erel S SR T et os fisrls vsstulin
aireatifg stiolse pédagiateshwittbadtreswingfoam dsiabfibrilibgior. nvent i on

may al so be useful in the treatnent of diseases
associated with extracel lular matrix accunul ati on,

i ncl udi by, coppounds of itie frentidno mayealsd Hei bfefsn B, the treatment of

€, r sease, .po

ouares ARuEHA L AULIRRE e 353 ER. HrLihachunat imieo

ooy aenai %/lan@snsl ehonic epstoidtion pulm{mnﬂyedlmapptﬁwl@ys@é oVdr¢ syndrome,

[ sef T the t eat ment

R BBvecRlaP S  bad dntPia! eon

neoangi ogenesi s (such as diabetic retinopathy). The

conpou tion use

con ﬂtq?ghﬂlp Bp ﬁdéa%% @Q'F 8“1{‘%%3% qu? 2’8 eggl gy the treatment of
pial Fies, and oliséasgs nasisatiatedi with bieoandgwmeis @atie sy diabetic
i%%hé@dtﬁlg vascul ar surgery, vascular graft and stent

pat ency, ‘organ, tissue and cell inplantation and

transpl antation. The corrpounds of the invention may

al so 2Nt 20, Al zheiper's . .

di seaggh éjéﬁﬂgb%oisﬁg Qﬁ@om%g 2 Sr?a?%é'ls%‘fi'rk EqYetipp with and
i whowing i pracesises mrasmcadgea iamlvin@tma|ntay1||igAlbidodi Nessel patency,
f y rien

RO o saRarceliier R IBRn, S SEhC RS AR, Srape Hebi and ool
ciplantationianddraasplantatiorhod  of i ncreasi ng or

normal i zing I evels of plasm n concentration in a

mammal , particularly those experiencing or subject to
Al zhei Ther ‘cemgpendss ef tes inveeticconzyualds [ usbe nprtﬁéetfﬁatment of

'A‘IX!?é’iﬁané" %%Ssé'sqfhg et dt rFS)éI %aéﬁ 8ﬁt otffag.% tlﬁe {rﬁwg)mon of

bl ood pro ucts use
o @ﬁr@nmﬂg@ctlvg@p@m%mym@(mammah mirmﬂrl@'ta agga@%(be@éhcmg or

TJ!% det ﬁ)s Qﬁelﬁlg QQQ%S;GI s r%%fh%g chg?nc ?rﬁé}ep%ed as a method

asma ur ing ysi's 0
rfgglﬁqrqz@mgs@mqrmggzmg)leu@s of plammtdmecentratlon in a mammal, particularly

those experiencing or subject to Alzheimer’s disease.

The compounds of the present invention are useful for the treatment of blood
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
fibrinolytic capacity thereof.

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



30 fibrinolytic capacity thereof. The compounds in the
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agent. -9 WO 2004/ 052893 PCT/ US2003/ 038932 The

conmpounds of the present invention may al so be used to
treat cancer-including, but not l[imted to, breast and
ovari an cancer, and as inmagi ng agents for the
identification of netastatic cancers. 5 The conpounds

of thepy ] Vi 2l SO : ful in the treatment

of 'yt OERBpa s TR R e S e prates s uSd B Heat cancer
rieglutlingi my net liroitesl to clrbbstlanp evarliasiamcan dnd b Ah&FSE Sgdnts for the

qagﬁtﬁtﬁggédsnué@etggé@ n%rgyei ns. 10 The present

conpoun e uséed in conjunction wth
protease inhibitors containing highly active

o1 cnch MRt OB phradd Bt e IR Dherkspimont o
amielobrosip evitho eyeloab meitaplastsf by HieYlating seemad cairhjmbissia and
[REERUII UL BPHARY pidigipIhe compounds of the

| y De use o)

i nvention na “P'Re treatnent of diabetic
neur opat hy and renal dialysis associated with

nephr nds of the invention may be

used ?ﬂ%i :B)e’egte Hggﬁ@gzr;% se%?}/ 3R &S Ussige Ly F?/'?J“'?%%GIW'H‘ protease
riBkjbitarawortainingohigiile mativevantitetewasietherapy GHAARTPRD thedSéRment of
[ L NG-: : [ nmeostasi s, cerebyrovascul ar..
(eEREE Wicr BuGHAL it BHn I BaRJ1s0t Bl eopwpercosguabirty of
délYehinfestecopatienisaecaivisg sahttherapy.s, ast hma, heart

failure, arrhythm a, angina, as a hornone repl acenent
agent, treating, preventing or reversing progression

of at heosmhrounds ©f the iriventiver may deseascfior Ot @eNEBhAOf diabetic

AR addChATENAL RO By feefSLg, O, eact i ve

pr ot el preventing or 25 vascul ar
i nfl ammati on, stroke, coronary heart disease, primary

ot abl o ancp ey B BY K Rt AR o Redlingn septicemia,
megi!‘%viagldiml s@sisigmast sprolj;‘era_tiv&jaiigeapesvemﬁfi @8 ﬁioriasis, improving
SRAAE LTI S BRLANEOR, golBE50) HioC)Rilars gseae,
rygeidensipn; liemantis k osttopnrdss,gaithijisa asthaearidiagl failure, arrhythmia,
YRS Ward Zinahe pFe%Fa%ngeﬁf e@eﬁ{, O{Fggtﬁ']lél, a;gre\%n iﬁg S&° reversing
progression of atherosclerosis, Alzheimer's disease, osteopenia, reducing
inflammatory markers, reducing C-reactive protein, preventing or treating low grade
vascular inflammation, stroke, coronary heart disease, primary and secondary
prevention of myocardial infarction, stable and unstable angina, primary prevention of
cardiovascular events, secondary prevention of cardiovascular events, peripheral
vascular disease, peripheral arterial disease, acute vascular syndromes, reducing the
risk of undergoing a myocardial revascularization procedure, micromuscular diseases
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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nephrotic syndrone, Type | and Type 2 diabetes and
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mal i gnant | esions, pre malignant |esions, gastro

i nt esti nal nalignancies, | i posar comas and epitheli al
-10 WD 2004/ 052893 PCT/ US2003/ 038932 tunors,
proliferative di seases such as psoriasis, inproving

Ctmg:md; am’olrﬁeratnvmdrem:sus? aspsonzsis), ﬂ‘mr@?f h§ Qaé@lﬂ’élfoh ShdrAdostasis
cere vascul af di seases.
oofiB e Tndnara AT S 2f boohovasalr tipases

topl cal application in 5 wound healing for the

preven C rr| Met hods for the tr atms

i nhi bi ?L'Jﬂegﬁ"'% TetrBR PRy Pl & e, et oelication in
ewglhndjﬁeahhgefarcbimjpnevermmaufsa:mhragjl es listed herein are

part of this invention. Each method conprises
adm nistering to a mammal in need thereof a 10

phar maceut i Blathoys dor theetrezraeit] dmibitong fok@@htiore oRBRIpAYIaxis in a

oﬁg&nngaggﬁgg%\a?f(%et hl étﬁng\éfgwtaéai{] %s I@?edelgqr@p gr¢, payt of this invention.
t hache ohethdhe coompsem dsdnaifistdiiag prese ntmarﬁmant |_h OmeB@N tHPeof a
PSR AR 0o o RS0 s bl PR R enton,

s@raer phangracdiBicaiiy auceplable satt agestesfoandharestyent i onal

synthetic procedures. It is also possible to make use

of variants of these process steps, which in

t hens eTheesorapeuridsoafrthe resedt inwehtonvédnbé ptdprred accordmg to the

PEBRELE85 o3 Sondhe A" Uy SR ) ol s
smB@caled refagemstdim:l gorgxepﬁonﬁefsyl:ﬁadhcabmcedurég iy |53§I§6"[32>331ble to
car boxyl at e react ed

ol S R SR, SR B Sk i an

S\M@hwzilsm dbehpmpdr@tdnyl shdll oflnthé)l\vﬁemdflnéT HfEetrﬁst( Igh\tﬁe fdiewing reaction
ole c tes

NHE: R FERo ROAE Ry seisefl %ea%@s( qf%sfd o
then subjected to palladium cat aI yzed cross-coupl i ng

Vl\\f- ;Bb\élﬁ ?&té?nae x?tlc’\% 6%&1&-@ %%Izccg ?Fét &f W dl i actgc? with alkyl

Avdlideqat alvbalyyl habm}t usimg afbabe enah amd@i:@m&ryﬁﬂdé)mXNMEto@S‘ HF to

) LS TS Y B0 DO 951t o
dodrlé tCadnmsylafes dﬂljadare Hieerasydjedted] & pal(mif@@&yﬂa@&@@ cfds¥)coupling

KY 9%1?89 P& es unh{; g]ﬁ}%l @f@@ﬂﬂdeﬁ?"f?név Susfiiuted | fjyindole

eﬂmyafdso(\@ed Ptltlamatlwalgutwtildmbédbrdmwndolw@herboxylates (1) with
GRHBOX ¥listifiRed Y-oBRARCLE R e Yad pal‘a%?un%: %gtraﬁ/zgc? oSS %ouphng
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
alcohol (VI) was accomplished by treating V with lithium aluminum hydride in ether or
THF. Reaction of the alcohol (V1) with acetyl chioride 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 VIl. Reaction of VIl with oxaly! chloride in THF or

-11 -



30 al cohol (VI) was acconplished by treating V with
[ithium al um num hydride in ether or THE Reaction of

wo b@sabsehol (V1) with acetyl chloride in prespe/eSmn3/e38932
base such as triethyl amne or N, N-diisopropyl ethyl
amne in an inert solvent such as nethylene chloride
afforded the acetate VII. Reaction of VII with oxalyl
chloride in THE or -11 WD 2004/ 052893

mwwsmmmr@aﬁ%@bsdqm quenmabirigenith aater SUARBEN EHRL keto acid VIIL.

' i shed the keto acid
THERFRLr e BetlBlS it 3 BRybciR Bicere i As@HLBeOH in a
ssm\rermsum BHF NarBldhed tre caslbdxyiné ssitigk). asadibization of (IX) to the

T T % T ROME T i

5 (&9uemms acidospth sdeechydyodeneahiorige | I Virt orgdni® SIB@USUCh as

ch as hydrogen chloride in an organi c sol vent
a&bmm%% h?ﬁn@hl oronet hane. Schene | R2 R2 R X, Base,

Br-\COZRDMFor TH Br- \ CO2R (Il) H(Ill) RL R4
RA Rs%B(OH2 Rs 1 B(O—%Z 6 Pd, Base Pd, Base R4
R2 RA R2 RND/ 4a R6~ -1 - fSte Ba\se CO2R COzR DMF or

THRNHR (1V) (V) R4R2R4R28AH R5(~/1 ~: "Di

\,' Bad RS~~ | ~~ 1. )/

o L N RX, Base r—

Br moog “DMF or THE ﬁCOZR
(n H () ‘R1

Ry R4

R5.=\= Rg.\=
r ok )BOM: Ry PO
Pd, Base Pd, Base

" S
4 2 RS /== N
Rowelmy RqX, Base, MCO R
}\_}L [ >—cor BVIF or THF RO/ NS T
RB \ NS N \
R4
(v V)

4 4
"' f\ _AcCl, Base_ \- r\ COCI) THF
THF or Ether CHQCIZ
OAc 2.H,0 H,O

1

VI (Vi)
o OH o oK o)
R4 R2 R
o R4 > R4 2
e ) )
5(\\’—\/ (/\ TN KOH, R5<\’=\- ,//\ B HCI, H,0 (\“\' f/\ IR
/ 4 k] ) \
R X N DAcH:0, THF g X / N o CHLCl, / N
R R R

(Vi) (1X) {1y
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

-12-
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THE or Ether Rs HCH2CI2 N Rs N OAc 2. H20 (M) R1
(MI) R, OOHOOKO0O RARZRRZRRZO R I- ~~ 1
O R5 4 - ~\ \ O R6 MNTNS2003/038932
N

: 5
H2O0, THE Rs N OH CHzZClI 2 Rs R R RL (V1) (IX) (1)
10 This invention al so provides pharmaceuti cal
conpositions conprising a pharnaceutically or .
therapeutically effective anmount of a conmpound of this
i AeBhination wittbonaophareEeeuatadtithly acestabiaafictabl exipients (i.e.

ith I [ -12 WO .
2o SRS IS oA s bhrerdACiantiaesise o wil be
nondersioad nthet ua | praningcadicallyt @bl ‘lc’hecaifenﬁédllﬁ gt:fective amount of a
IR i eut i.c accept ghl e , : .

KGRI Pell, Pt BT B AL o AF RS h queson wach i
usifBieisnitydahibibtite seriph pratesselitfibiadrIPALAIN thi eimealtih 6aéd thereof to
PP AL B G b Fauostion o
s prfolvidei seifficient inhitiontof tr’rweesieeipﬂ@teage?maiaﬁ@r |4'>Auhlif tf@! ﬂr_@\Ventt, inhibit or

' i d eof to a s I.ci ent,
2L s P B e P Bogoccion.
condition in question or provide sufficient
or event 1 Protissi €85€ q B ofefy B3 RontoR haneveral faciors nciuaing
pigdiost, adietiar inesteingry metvinenad raalr)enghe@iaﬁld,i the Q@’auirél an’czlj severity

' " ' dosage to .he oye epends
(R @l oPLE B, Mo BRRRGT AuRedn St eeicher actve
vedhbstaneargmpreytidci fike eomipuumds megdibel adminished @t Wr§ @tdentional

S i h ition.being treated, t de of
SR ok G P Py 58 Sim el BE e Fapsuis
efphineiered Thepoamsaande imttye fee ﬁxﬂmﬁdnipaé@diafiiéuﬁbéllﬁl@&ceptable salt
C enti . Lo . in_particul ar entera i .
p@g?‘ e?%b%%cﬁr?h’ ;fg F n°F h%gf%r%ae?a(feé@?aét ?ag'rc}ﬁ@ﬂ%sfm gige in the
15oplyladiicsar equeative dreptmeTd ©f atirerdselarosis hed %é@%lafeo(afﬂigmté pectoris,
) ' X .able salt form as ropriate,,
PRISCRGEL DAY AESRRL el YT o, QB0 Sroners
t drterial occlusion, and related disease states). These measures will slow the rate of
progress of the disease state and assist the body in reversing the process direction in
a natural manner.

Any suitable carrier known to the art can be used to prepare the
pharmaceutical compositions. In such a composition, the carrier may be a solid,
liquid or mixture of a solid and a liquid. Solid compositions include powders, tablets
and capsules. A solid carrier can be one or more substances which may also act as
a flavoring agent, lubricant, solubilizer, suspending agent, binder, or tablet
disintegrant. In powders, the carrier is a finely divided solid, which is in admixture
with the finely divided active ingredient. In tablets, the active ingredient is mixed with
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, talc, sugar, lactose, pectin, dextrin, starch, gelatin,

tragacanth, methyl cellulose, hydroxymethyl cellulose, sodium carboxymethyl
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peri pheral arterial occlusion, and rel ated di sease
states). These neasures will slow the rate of 20

progress of the disease state and assist the body in
reversing the process direction in a natural manner.

Aasanu&setaalbbven@mg WexX, dsosebuttep, Adiehalike. C@%a?@uléﬁ%ﬂn&@nals may

t r,nmaceutic osi tions
T T NG I LA ——
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capsules. A solid carrier
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A e8GR R, 580 5 Phed STl et oty Sadhsls Bex ase bossed in
fthadelivengoftpe ahti-athe Rusclepitic, médidanint bZ@is invehgggndi ng
agent, binder, or tablet disintegrant. In powders,

the carrier is a finely divided solid, which is in

admi xt Stegle Iwutdfbdnipbsﬁlblﬁ@ln‘,éludé\é)oﬁﬂgn@%béb/eﬁlgloﬂgr&ﬂhl@?&hs syrups
bl et

t he act edient is mxe
A B80S Jor B AT ds s el tew berissgbied s Suspended in the
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i’é\g‘ﬁ’é &? ﬁhaEF%%fP@ tg% 389'5@"'%13 Onesiyfable fprapargsial injection.
n&’hénenthedemhpd)undssér@rsﬂJﬂf;cnegﬂlF/fédlhﬁble tﬁéyﬂgéﬁﬁ{ét Bissddd ¥lrectly in
ul ose, sadiu

Bl Be g o VAT o6 poasisbls watussuerts g ss propyiens

og;i/dduboscﬂyetaylélem\glyf&llt HE e dléb@msmﬂtﬁeef nelya&dldéﬁ‘%ompounds
sul atin

ed
e FROE TR I Aieee PR &7 Spr R ot R saluton, o in

a:euimhm bil,0ichiss arattie e dLig@d lﬂhé}m&t‘éuﬁ&ﬁ? cBfmbbiffons, which are
n conbi nation with an encapsul ati ng

ReuF FREthns & FEPRRs SAn i WEE BRiironisoden dhtraperioneal or
calbcutansousﬁapbﬁirs Iﬂi&lyialﬁglr B@tdh@e%éqﬂuwrﬁonﬁzco%itﬂﬁn dsthi MR e used
t erot i i cament o
'ﬂﬁ cfpﬁﬁe P& %rf?e({séﬁﬁ %l”l?ﬁé%@éimm'%tfﬁ'opncl ud
sol uti ons, suspensions, enulsions, syrups and
ounds of this |nvent|on may

elixir

di ssol '@@dprsf%r@ﬁrfﬁeﬁme URIt {08296, Fsmet dha P@HP@WS for standard

aciceptadtion regirmener in meha)ai’chéb@rhbd)sﬁtldhedaﬂrbe SUbRIMded readily into

or gani soI nt or.a 10 tur bot h. Preferably

R} ok A% pRbiqhrs Bl t B ariie, bl Shpaes My be made

|Lr{q |eqia|cbe1ed p\M&ere vible w&mul@@sanafpﬁefékécbfy lﬁlcﬁﬂéulé! or tablet form. -

ethex ol ved. IreCtl%/'% nor mal

5‘313 HEVRCT PR OCW?] i e ek dgvacefp pldh® ce@Rpeition may be

spndasmlhurs an smedunasf frompacin@ne @ra/rﬁ(‘ib aﬁ»buﬂ?ﬂle\éﬂté}gﬂn@'lﬁ more, for
n ivid

gsl r}rlgpe or ra‘lgrtlp%ed%ﬂ)r/ gl’nlnlstrapgn Salc(c):g%ln% tottheeparluc (?ary need of the patient.

The daily dose of active compound will vary depending upon the route of

administration, the size, age and sex of the patient, the severity of the disease state,

and the response to the therapy as traced by blood analysis and the patients

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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conposi tions, which are sterile solutions or
suspensions, can be utilized by intranuscular,

i ntraperitoneal or subcutaneous injection. |In many
i nstances a liquid conmposition formmy be used
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conmpound present in these unit dosage fornms of the

conposi ti on NRRIMARY? SCREENFOR THERAENDNALBIPION r om
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Lief ana used to determ ne

| BpryBodt aialy T 468 HicBacus Bpsamintaapihe test compound,

pPABE@h&dPAGﬁ/&WnClEMedJT&Jeﬁﬁé@cﬂhdﬂ@l BY rSiAgEs f qfollgkﬁﬁwg the second
mat@éand % %érl nary se wll be -14 WO 2004/052

S003PBYERIE e O m Wireritcans Riggnasiea 2Gceenwich, CT), a

anrbmggams bliistra®y ormmAPe wadaidedBAd %Bé@rbé#«?dé%bé( at IL(B@H?JP at 0 and
m || igrams/kil ogram per
a@?m'@ Cf %F%g"%%’#iédﬂﬂ' gitigp W%u%qqah% i galdugl ﬁPrﬁ‘ha@inty in the
mﬁsfﬁlﬁo@?ﬂﬂib test dor@lodhd ahd |P?\|IU|1 b'doﬂfrglétré#é@éeﬁﬁ@ﬂldeﬁ h&dcomplete
experimental  procedu

SPebRn DA B PRt < T By TeermasrecGrpoamiteumeence of any
deflesDbfiel tashicdthfsndionaPAidiste. concent rati on of 10mMM
10 then diluted 100X i n physiol ogic buffer. The

inhibitory assay was initiated by the addition of the

test conpASSAY(FOR DETERMINING/ICS DCIMHIBAIORTOF PAKI TUM
DMSO concentration of 0.2% in a pH 6.6 buffer

ini nbi nant hu
cont al'lr"lwlisn gss%A}'/qs %IglsercF Sgon the non- SDS dlssoaable interaction between tPA

and active PAI-1. Assay plates were initially coated with human tPA (10 pg/mi). Test
compounds were dissolved in DMSO at 10 mM, then diluted with physiologic buffer
(pH 7.5) to a final concentration of 1-50uM. Test compounds were, incubated with
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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pl asm nogen activator inhibitor-1 (Ml ecul ar
I nnovati ons, Royal QGak, M). Following a 1 hour

WO padlosaspdN at room tenperature, 70 nM of recopdl/NS2U03/038932

10

15

human ti ssue 15 pl asm nogen activator (tPA) was added,
and the conbi nation of the test conpound, PAl-1 and
t PA was incubated for an additional 30 m nutes.
Fol |l owi ng the second incubation, Spectrozyme-tPA
( Arteoo ccam.tudm agnthet 8685 loRGHUHA NantBEYy a%;anr&'ﬂfmim&ewm and
ﬁgatrat gt]t V\nﬁf added eRgd absor bance read
2138361l ing, Pl ot Yoo FontHEBRreniSr 4 VB PAMecuigrnexatiem Royal
waskekmal Th@ plettee W Saghira ab Ay, aéﬁdl é(lsbwtlbrﬁ‘ o%%a?%nu -mouse IgG-
pélﬁ%n% b t.he testqaﬁorgp a -1. Contr

P ESFReeSPhaeTe il o ToatBrate - bARPSHiviin iofoabserup. The
Phlbtelwas ifdubated| 30 ﬁflﬁlté@ ae'ﬁ(’ﬁﬂrﬁyt@:ﬂpératu?té wé‘éh%dt BRd 2 solution of

nce .of e test corrpound t P
a?'g%ge %@é&@éﬁ?s%ﬁ?’é d cHee eleta wes EXICPP@Nddﬁ minutes at
Pmbmltenﬁﬁra'ﬁhmsarasaﬁc}f deS'elbpm@ﬁ*t i¥BeRrhiA8d BPODRES. The quantitation
Aéfs%?i'vﬁ nt er ac ion between tPA and active PAI-1.

i 'y PlaYarying gopeantiafiens elgrtestpeorpacund was
glisdd) to ﬂie&tmmédﬁéd@ﬁbds REBURS W@é@n&@?ed rmslaEJBQ @éarmn.c best-fit

uted w |c buf f er
AR " TR B s B A SR Se4mars RAkhpselmined from a
|$tamdmdedrvmradg|rﬁj)frdmmamoﬁﬂ/mﬂ (50 ng/m) for 15
m nutes at roomtenperature. The tPA-coated plate was
washed with a solution of 0.05% Tween 20 and 0. 1% BSA,

then tTie pbabeunissof tHeopkadniirivBnifons Phititb® PISSMIBYEESActivator
A]ﬁh%h&rqp tsé)'fgm%ﬂ%ed:'& aE%jrrpound/ PAI -1 solution was

en add ted plate, incubated at room
tenperature for 1 hour, anttam@ghed. Active PAI-1
bound tre—thke IgIB te-was—assessed h\l%f‘ldl no_an _aliquot

of a 415 W 41 0528931588 MNIS20¢ 3/%3‘8‘!952'%1“?@0@/'
di | uti on—of tpe 338§ nunuu2 gncu AN
PAl -1, land incubatilng the plate at roomtenperature

for 1 hour (Ml ecular Innovations,| Royal Gdk, M).
The pl Jﬁte wasy agar nwashed, —ant—a—setuten,gi—goat
anti-nmpuse 1gG al kaline phosphat gse conj u&gt eis
added at a 1:40, 000 (di | ut |29r5 in ggat serum-..The 5
pl at e Wwas in%jbat etH30— 25 es—at—room-tenperature, |
washed, and 2 sol utilon of ®f kal i e phosphal ase

substrate i s @added. |The pl3ae was |i ncubat ed-45 m nut es

at roomt e”pfr at-ur-¢—ahd—color fﬁ#eld |l opnent_is
det er m ne OD405nm The Guantitation 6
8 4.83 -
9 - 40
10 - 59
11 - 30
12 - 40
13 - 36
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of active PAI-1 bound to tPA at varying concentrations
of the test conpound was used to determ ne the |C50.

woemulosszver e anal yzed using a | ogarithm c bespet/U$2008038932

10

15
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equation. The assay sensitivity was 5 ng/m of human
PAI -1 as determined froma standard curve ranging
from0-100 ng/m . The conpounds of the present

i nvention inhibited Plasm nogen Activator Inhibitor-1
aExamphati zed in Table |I. 15 Table |I Exanple 1C50 uM %

- 22 4 29.5 --
9 Pl Bertlyy 34 M'f}"°r°"eet§wp%%nv'l-1 §rdiydrgpyregol.4-bl-
Sindolet3,4-di@te 12 -- 40 13 -- -16 WD 2004/ 052893
PCT/ US2003/ 038932 Exanpl e | 9 (4 Met hyl be
nzyl)-6-[4-(trifluoromethoxy)phenyl]-1,9-di hydropyrano
[Step-b] - indole-3,4-dione 5 Step 1 Ethyl 5- br ono- |

0,

SRS Rt o (%

stirring solution of ethyl

%I\\I)%-l 2@6%%3 9!5 g% rﬁd'ﬂaliyvg)s%ldgec? r%gnV\cl)lse to ;Z itngmgg%lu)’uorll gf ethyl
5-bromo-1H-indole-2-carboxylate (20.0 g, 74.6 mmol) in DMF (140 mL) at 0°C under
a nitrogen atmosphere over a period of 10 min. The mixture was then warmed to
room temperature. After the reaction mixture was stirred at room temperature for
one hour, 4-methylbenzyl bromide (14.2 g, 74.6 mmol) was added and the mixture
was stirred at room temperature overnight. The reaction was quenched with
aqueous ammonium chloride and diluted with water. The aqueous mixture was
extracted with ethyl acetate. The organic extract was washed with water and brine,

dried over anhydrous magnesium sulfate. This mixture was concentrated to give a
semi-solid contained 0.8 mole equivalent DMF. Mass spectrum (ESI, [M+H]*) m/z
372. TH NMR (400 MHz, DMSO-de) 5 7.93 (d, 1H, J = 7.94 Hz), 7.55 (d, 1H, J =
9.01 Hz), 7.40 (dd, 1H, J = 8.85 and 1.98 Hz), 7.32 (s, 1H), 7.04 (d, 2H, J= 7.96 Hz),

6.90 (d, 2H, J = 7.94 Hz), 5.79 (s; 2H), 4.28 (g, 2H), 2.20 (s, 3H), and 1.28 ppm (t,
3H).

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

A mixture of ethyl 9-bromo-1-(4-methylbenzyl)-1H-indole-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)-ferrocene]dichloro-
palladium (Il) complex with methylene (1:1) (4.41 g, 5.44 mmol) in dioxane-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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10 a nitrogen atnosphere over a period of 10 mn. The
m xture was then warnmed to roomtenperature. After the

WO e@a513m3 m xture was stirred at room tenper at BCBUSZIN3/038932
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one hour, 4-nethyl benzyl bromde (14.2 g, 74.6 nmol)
was added and the m xture was stirred at room
tenperature overnight. The reaction was quenched wth
aqueous ammoni um chloride and diluted with water. The

agihgloatbemiox affor thesitié Tompouae ke Gnvaft-hhitt 8ild, AESIALPB°C. Mass
The organi c extract was mshed wi th water and bri ne,
9

d PR UBMES AMH Y )0'0@41% NMR(40Q Mz DMB-dg) 18l KO0 (e 1H), 7.78
i <50l t d 0.8

ol R0 E ?%ﬁﬁm"b&@ 8 BE ot Phatig 70 ang 1.68 Ha),

3744 (.HHIVR4RH0H! wzaH)Dwsa(deaH & 7793 mﬂ, sbkﬂ (d JZFF J7— 849 Hz),

- C 48%(‘11—&}%*) 2255, F‘E'} 35%%30@%&"(3'6 2H e

7ERGeRE) An2Psis I (idhF N, J = 7. 94 Hz), 5.79 (s, 2H),
g?é@“'é%gi %?68.8%: %04%5 N?’é__%g, and 1.28 ppm (t, 3H).

1F¢undme?, 9@l e hiz ¢16p; B- 3.06.(t ri f | uor onet hoxy) phenyl ]-1
H i ndol e- 2- 25 carboxylate A m xture of ethyl

5- brono- 1- (4- et hyl benzyl ) - 1Hi ndol e- 2- car boxyl at e
(Ste®3g 15.54 nmmol)

FEi AT %"fﬁ@rﬁﬂu S R
[1 1" -bls(dlphenylphosphlno) ferrocene]dichloro 30

pﬂﬂiﬁ'ﬁq H{Iq)l &Irh)ha/%oxalg@%gtgeg 1 )&v?ggelgé&q.ﬂ}} r&m wise 90 a stirring

stdlutiopd att %fhml f dF(4t-methyllbyr$zyl)ZB:I[a (trEI&Cﬁﬁnfé’ﬂhO’Z)ﬁh@ﬁﬁ 1-¥¥&dole-2-
t t t acetate.
I N LR

que?rn@ nitrogen
agfthospleate overca periad ofl5 hanates.oThe miktuse Wes tbnew¥aRed up to room

2004/ 052
AR PbBlh 5 ik b Teachy e B stypam wwppretyrs for 5 hours
cfbﬁrft@actd)nas/aancaréfﬁluy\,{uueacrml wih watpr and- fitked. MaBise filtrate was
%%ﬁ:%g %@\E%hﬂ éa%ﬂ%‘fg +)ﬂp_6morzg§1ﬁ %gext%atHw%_yvaghe%o\gi%’apf )and brine,
7dr@¢ q\/ar arthydroud m@eSBni—ﬁﬂfate?arf?lJeA\r/gdgaZef tEﬂ,affdrdzthg tlﬁe@c%mpound
m

(%f a Z‘ftl'tefHﬁa 1-88 98P, %és Mﬁg% gpectiym ESI, §iol] +|>|;)y/,z 418. THNMR
?(48@/»(/% CA80- o%z 297 64, s, 24y, 72624 c"é’ér\ég%@w 714539 3B 4p)

. Elenmental Analysi's for
7.08 (d, 2H, J=7.74 Hz), 6.96 (d, 2H, J = 8.09 Hz), 6.50 (s, 1H), 5.44 (s, 2H), 5.35 (t,

1H), 4.60 (d, 2H), and 2.23 ppm (t, 3H).
Elemental Analysis for CysH,FsNO,:
Calculated: C, 70.07; H, 4.90; N, 3.40.
Found: C, 69.80; H, 4.75; N, 3.34.

Step 4
{1-(4-Methylbenzyl)-5-[4-(trifluoromethoxy) phenyl]-1H-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

-18 -



Calculated: C, 68.87; H 4.89; N, 3.009. Found: C,
69.00; H 4.66; N, 3.06. 10 Step 3 {1

WO o4 M8y | benzyl )-5-[4-(trifl uoronet hoxy) phenpdt/u42003/038932
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H i ndol - 2-yl }met hanol  Lit hi um al um num hydri de (0. 244
g, 6.1 nmmol) was added portionwise to a stirring

sol ution of ethyl

1- (4-net hyl benzyl)-5-[4-(trifl uoromet hoxy)phenyl]-1

Hnmogodrek I8 l\ﬂcallsmardwbeWywnﬂné n.M4ymL4 34b8nﬂﬁﬁ10)) ih Té&hf¥le chloride
r a,nitro at nospher e over

eth

a&p@!' (%téaog‘ lg?dr?F ﬁlﬂ'té%g Tﬁ@oﬁ?@ﬁrﬂ% rv\%§ef'%ﬁf iRelgs.ugiter the

t rpaciimmmmittergpevaat stireed At treomt teermeeautd @K)ermgﬁ JUtHe Y&tion was
e reaction

t f h
T e TR e
f adetateat ?e"hwtasganfemmwcﬁ\wis whdhed Q\tlﬂhylllatélcﬁ‘tcﬂgﬁ\g di&y over anhydrous
(o) C was Wwas an ri ne,

OPEE g SRR Lo BatSiaien da Plkdl HEF oSRatnd Bns st 557 o
fo 4 1
tgg @ /ﬁ)%n&i’p }\/fh}gsizg ecg‘t ;Rﬁé%@%‘é@gtrurﬁ;ﬁﬂ vrgw W?S'%ZM 18RIMR (400

(MU@ [RM= O-¢Ist? @é)(s B1)78.81 (4. 2H, ¥ =+9.96 AzX 6. 4(8&7 4<2Hn 4]—!)—7 09 (d,
oy e il Sl @52 =GEb i) et vif hedgs, 20z s, 20,

(%23(&4—|)3H)Ear@51 .83 ppm1s,I3H). 4. 60 (d, 2H), and 2.23 ppm

( alysis for C24H20F3NC2:

s FDHA@V%FW@J@%M. 90; N, 3.40. Found: G,
6%ale0atett C46832; M| 4.894;34,.3.0St ep 4 30

{ds C4- bgn 4- (trifluoronethoxy)phenyl]-1H
lioa{r)\?._ &?Pi@% 6h§/¥l7 %%é\ Acetyl chloride (0.222 i,
3.08 mmol ) was added to a stirring solution of {1-(4-

E}éﬁ benzyl) 5-[4-(trifluoronethoxy)phenyl]-1
yl } met hanol (0.507 g, 1.23 -18 WO

zedmmﬂsss)nmmylwa@eﬁémamazyn B‘I[N(t)lﬂ&ﬂﬁbmethoxgl)phenyl] -1H-

glﬁld?gﬁg"% éét%t éam ne (0.547 niL, 3.08 mol

or| (8 mM-) at 0 C under a nitrogen
at rmsphere over a perlod of 5 m nut es After t he

r S stirr roo rature

ST St £6F JHEF B’ GG BloehBRole enebirds| SPiopnor {1-4-
viaetbylberttyd-Lalgt(Giiusromettiaxy phem]- E%iﬁc@ﬁt%nmrﬁha@ttiﬂé lo. 511 5g)in

raapni tract was th water an

i ngheé“?. K r%\?g} {ééﬁ %Pré-; Quer a penodc" o?qé minutes under a nitrogen
atmosphere. After the reactlon mixture was stirred at room temperature for 4 hours,
the reaction was quenched carefully with water. The aqueous mixture was extracted
with ethyl acetate. The extract was washed with water, and brine, dried over

anhydrous magnesium sulfate, and concentrated to give the title compound as a light

brown solid, mp: 79-80 °C. Mass spectrum (ESI, [M-H]") m/z 524. THNMR (400
MHz, DMSO-dg): 8 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 = 8.25 Hz), 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
ppm (s, 3 H).

Elemental Analysis for CygH,,FsNOg:

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

Found: C, 63.77; H, 3.99; N, 2.65.
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magnesi um sul fate and evaporated to afford the title
conpound as a solid (0.557 g, 99.6 %9, np: 125-126 C

woamg/ossext rum (ESI, [MH +) mz 454, 1HNMR ( 4BOT/UNERA3/038932
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DVSO-d6): 6 7.86 (s, 1 H), 8.77 (d, 2H, J = 8.96 Hz),
7.48-7.40 (m 4H), 7.09 (d, 2H, J = 7.94 Hz), 6.90
(d, 2H, J = 7.94 Hz), 6.70 (s, 1 H), 5.44 (s, 2H,
5 23 (s, 2H), 10 2.23 (s, 3H), and 1.85 ppm (s, 3H).
epeit al Anal ysis for C26H22F3NG3: Cal cul ated: C,
.94 .07 Found:. C, 67.96; H, 4.57; N,
2&9@%{’% ygeeetgy@-1 I-\z’d,-r%et?lylbenz;l)lsJ -5-]4~(trifluoromethoxy)phenyl]-1H-indol-

{2y{depestioB dRictedirhsaf- met hyl benzyl ) -5-[4- (triflu

' or onet hoxy) phenyl]-1 H indol-3-yl}(0x0) aceti c aci d

S ISPM F[kéjcgyipxésyne{ﬂiyl](ﬁm @@thydbenzyl) 5- [ZP (tnﬂuoromethoxy)phenyl]—
We‘ﬂ-ir}dobs-ryﬁ(sdxb)a@eﬁéacﬁd (0.50 §00.96%RihS é(ﬁcpg(ﬁﬂ%lu ‘}_E&elssmrrl?1 hydroxide

Fb CF&SL%%%#@E%%%@%%H@%&%@%%? )‘5 % mkb é‘\@slﬁﬂﬂ'@ﬁ % room

Nistrpegeie fét 41sS Aiheractibh ifiktufdRag 8RIdrRBd 1B YHHESS. V"ﬁ% residual
sti.rred room ttggp%atur for 4 hours, the reaction
FI

M%«%@H@%ﬂ* Pard 04 1 uakefoo The angudersd ipaiver the title

I
ISEYRPLAS LR E1Y ookt 5 1o ML AR ATES) e
magarm utHISMIR @voe Mlﬂi]CDMSOCdmt& 8i5ads! wplm (fthHt UU €86 Hz),

ound as a brown solid, np:
s7pg&(¢ i (JESB, 56['%4)HT 4% (o 1,503 8. 5§HHNR7(43C(O 2Hth 7 94 Hz), 7.09
d r A4 7.
[@{BQH (2 8@ ﬁazg@séb 2, o 8'db Hz§ @94 ts’llélg 5@55(5 %33)6421(86 (d, 2H,
s 6ﬁ0#2)aand 328 5pmAy, 3*7') 47 (d 2H J = 8.25 Hz), 7.15
3 oJ 7.78 Hz 5. 64
(@Iem%htal Anéﬂ%sgfog% FgN@ Po?@oéf&z I )30 e~
%a'Cléatﬁ? CePBRénas-8 |3,@1| s for C28H22F3NOb:
Gadue! @, 86:14G, @ézQQ 2% .67, N 2.67. Found: G,
63.77: H, 3.99 19 WO 2004/ 052893
PCT/ US2003/ 038932 St ep 6
{Stephlydr oxynet hyl ) - 1- (4- met hyl benzyl ) -5-[4-(trifluorom
et hoxyz phenyl ] -1 H-indol -
9-(4-Methylbenzyl)-6-[4-(trifluoromethoxy)phenyl]-1,9-dihydropyrano[3,4-b]-

indole-3,4-dione

{2-(Hydroxymethyl)-1-(4-methylbenzyl)-5-[4-(trifluoromethoxy)phenyl]-1H-indol-3-yl}-
(oxo) acetic acid, potassium salt (0.355 g) was partitioned between methylene
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,
THNMR (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
(s, 2H), 5.50 (s, 2H), and 2.25 ppm (s, 3H).

Elemental Analysis for CosH1gFsNO,:

Calculated: C, 67.10; H, 3.90; N, 3.01.

Found: C, 66.82; H, 3.71; N, 2.91.
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3-yl}(oxo0) acetic acid, potassiumsalt 5 A solution of
{2-[ (acetyl oxy)nmet hyl]-1-(4-nmethyl benzyl)-5-[4-(triflu

wor@ansisexy) phenyl ] - | Hindol - 3-yl } (0ox0) acet i cPE/U82003/038932
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(0.50 g, 0.96 mml) and aqueous potassi um hydr oxi de
(1.ON 2.38nL, 2.38 mmol) in THE : water (1 : 1, 16
m.) was stirred at room tenperature for 4 h. The
reaction m xture was evaporated to dryness. The
residual solid was stirred in water : hexane (8 : 92,
1 -),and filtered to give the title 10 conpound as
aggﬂﬁﬁgg%olid (0.4 g), np: 248-249.5 C. Mass spectrum

(EBlenzyIg-HM4-(thifluorometBaxy) ghétiyiiRl 0 40 DU?Q hdofR-3.4-
84ihe(S: 1 H, 7.73 (d, 2H J = s.g’éd'ﬁzp{r,a .5@(3?@13’4
rf' = 8.56 Hz), 7.45 (d, 1 H J = 8.55 Hz), 7.43 (d,
2H, J = 7.94 Hz), 7.09 (d, 2H, J = 8.09 Hz), 7.05 (d,

Zﬁlepjhz 8.09 Hz), 5.74 (t, 1 H), 555 (s, 2H), 4.80
(d, , J =6.80 Hz), and 2.23 ppm (s, 3 H. 15
EEthyk Sibromoarbbgisiyd-1Hand6l2@-pmbak@ate 1.0 K 0.8 H2O
Calculated: C, 58.27; H 3.87; N, 2.61. Found: C,

S5thel e bme%lﬂﬁ WFE pgedia@ed fr&?hfefthﬂl 5Z-Bromho-1 H—indﬁle-Z-lcarng%ate and
3?({{1;%&!:\%%@?&5 nlﬁ%ég%g%t]alé ﬁ]‘?g%rnlée @%Elﬁ%?g% ggé(e%gd ienng/te;]) 1 of E_xample
P- o A N-a=J4-(trifl
o L TS
potzads. di NBIR (300./855 D)IS@ads) [3a7.0it (6, 0THe 7155t (9E @R, J = 9.01 Hz),

2 i de (400 n - d 15 % HCl
LR A TS LR T
R (O T ool 1 (0. 904 G

e ti 0 u s - whi sol i . ,
r%?mﬁﬁfél-gﬁaj@?%ﬁgsa*g@[é@ﬁium (ESI, [MH-) mz 464?J 1
oo a8 35 (8 5 10, 767 (4, 1
Troupd EaebTo iy 56 G ta "on Vo= 0a 1, 7 16 (s,
4H,), 5.92 30 (s, 2H), 5.50 (s, 2H), and 2.25 ppm (s,

%—&. El enental Analysis for C26HL8F3NO4: Cal cul at ed:
' 8’?. 10; H, 3.90; N, 3.01. Found: C, 66.82; H 3.71;

NEthl BhenzydG-MQub 6 Metithy) friehy =R 0R38 L3 oxylate

The fitle compound was prepared from ethyl 5-bromo-1-benzyl-1H-indole-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.
Mass spectrum (ESI, [M+H]*) m/z 440. TH NMR (400 MHz, DMSO-dg) & 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).

Step 3
{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

-21-



Exanpl e 2
9-Benzyl -6-[4-(trifl uoronethoxy)phenyl]-1, 9-di hydr opyr

W@ r@ji85289d] i ndol e-3,4- dione 5 Step 1 Ethyl PCT/US2003/038932
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5- brono- 1- benzyl -1 H i ndol e- 2-carboxyl ate The title
conmpound was prepared fromethyl 5-brono-1

H- i ndol e- 2- carboxyl ate and 10 benzyl brom de in
substantially the same nanner, as described in step 1

othe Bsatedihennek, asTH@cﬂbétdihﬁtep’\@%f Ebz‘érﬂk/&eﬁ aﬁqe%rbdlﬂiﬁ%as obtalned
yel l ow solid. Mass spectrum (ESI

FHeARRhitg Golidvign: TORSO946) Mask, ssmac(rsm (ESH)[M+H;|*55n/(zc$981 1H NMR

"t4oé Mq? [FhstEde) (smiagis (ﬁ-g %gh'((g 2|§H§3 W ié? 35S, 4m),

5|7§5 (df1H2P&70%S||2:5 (a7 (aCHDH £ad.6B 149 gg:sgl(“t% rEHDH) 96 (d, 2H,
O5T20 o). 638 580 Pl . oot 460 ohn 6,270

3Eléﬁ1ente$ﬁﬁ@ly§sﬂﬁd§$l—hngO hoxy) phenyl ] - 1

I—Eigl @8%@ %[@éﬁg Qy%h?j\r'%q%t i tl)/epcorr%ound was prepared

f Famdetd)y89. 5+ b 9138:- N -hgmzyl - 1H- i ndol e- 2- car boxyl ate

and 4-(trifluoronethoxy)phenyl boronic acid in

substantially the sane manner, as described in step 2
o$tepanpl e 1. The product was obtained as an oil. 25

SR i 0
= 8. ., 62
okl Yo

7in@dl-2-gliméhbngl and’ .:RétyHzchiori@e 8/ (stbstattlly the28arbél, manner, as
o iy b o s o

2 e B N P s S BTG a;h) 7.7
Hdi Bidol e-828TCHEY B X a4 (nh S4I-Bp73907f225@narm{)£7 o) (@, J=7.01 Hz),

W@%@ﬁ%@%% %2s4u(bs§|%n g\l1 |8% opit (1 XB 2004/ 052893

Elemental Analysis for CosHoF3NO3:
Calculated: C, 68.33; H, 4.59; N, 3.19.
Found: C, 68.19; H, 4.70; N, 3.06.

Step 5

{2-[(Acetyloxy)methyl]-1-benzyl-5-[4-(trifluoromethoxy)phenyl]-1H-indol-3-y1}-
(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:
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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the same manner, as described in step 1 of Exanple 21.
The product was obtained as a white solid, np:

wWaAB4AB9L. Mass spectrum (ESI, [ M-H +) nfz 39BCT/LS1403/038932
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NVR (400 MHz, DMBO-d6) 6 7.82 (s, 1 H), 7.76 (d, 2H,
J =8.86 Hz), 7.42-7.36 (m 4H), 7.29 (d, 1 H J =
7.03 Hz), 7.27 (d, 1 H J =7.63 Hz), 7.23-7.20 (m 1
H, 7.06 (d, 2H, 5 J = 7.03 Hz), 6.52 (s, 1 H), 5.50
L OTEN A A Yo Lo or QMR Cal oul &t ed: G

e S cul ate
6@?@{; W kl 3§2 i450und C, 69.21; H, 4.38; N,
3Fé{§hd.1©, 634,61 H}3.97; N, 2.64.
{1-benzyl -5-[4-(t rifiuoromet hoxy) phenyl ] -1
H-i ndol - 2-yl }met hyl acetate The title conpound was

&pag ed from

4- th h -1 H
{f?dﬁf@xw}*?#m e ST b oS heAYIL H-indol-3-y1)-
S (dxo)&duticaldid, ﬁdms&ﬁﬁ’%aﬁanner as 15 described in
step 4 of Exanple 1. The product was obtained as an
VTbé Tl AR eI oar BERaTEd Mo {2 Acehyiory e hal-Snan g [ infuoro-
Fﬁ%tho&y)‘%ﬁeﬂylﬂﬂ#—(rfcﬂbl ﬁW(oxc?)ag&rJa@@ aﬁ(ﬂna @é‘d)us &)’[%lu('ﬁj hydrOX|de in
(SoosSagialy e S s o5 desprise orime 4151l 4. Fp procuc

gg@?@g&% \éﬂte llq%e‘ﬁé‘rﬂ%oce;ﬁag’%s%gtruéég IQH] ) m/z 468.
{ 2H [Nweenoo PrKiz) mtshyué) 818 Ber(le)Sr FA¢d, o, U'M?@m} F8Y(d, 1H,

oxo)acetic acid T

)pheng 15\4% H-i ndol - é 2
t¥F1&5% &Mdmaémpa bzzr:ﬂdz& ren2H), 7.23 (d, 1H, J = i Hz), 7.15 (d,
{éHbﬁ‘BZMgﬁz)[ é'f(s‘(tfhﬁ B éb{a@%ﬁ'}%m %115@ J = 6.72 Ha).

i ndol - 2-yl }yret hyl' " acétat e and oxal

sﬁl@ﬁ%‘?ﬁ‘ﬁ@?!ﬁlst@f&&s"&@%nﬁ@rK 49 Hz@escrl bed |n step 5

of;a@g@{gal Q3157 1he PHadycs gas obtained as a brown
solid 85-86 C. Mass spectrum (ESI, [MH-) mz

Sffeundy @ﬁﬁm (rhédZI\Mz%@)wso 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 =870 H), 7.63 (d, 1 H J = 8.70 Hz), 7.48 (d,
oPteps7 = 8. 24 Hz), 7.34-7.25(m 3H), 7.08(d, 1 H J =

79-%%&@-6 [ﬁ(t?lﬂu&%m&mxy)éhéﬁylf-? 9- (ﬁﬁgdroﬁpt%n%[g 8 b?iﬂm)(es?a 4-

dione

The title compound was prepared from {2-(Hydroxymethyl)-1-benzyl-5-[4-(trifluoro-
methoxy)phenyl]-1H-indol-3-yl}(oxo)acetic acid, potassium salt and aqueous HCI 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,
J=7.94 Hz), 7.37-7.26 (m, 5H,), 5.93 (s, 2H), and 5.56 ppm (s, 2H).

Elemental Analysis for CosHgF3NO,:

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

Found: C, 66.59; H, 3.50; N, 3.04.
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for C27TH2OF3NOG: Cal cul ated: C, 63.41; H 3.94: N

wQ2004/052880und: C, 63.02; H 3.97; N 2.64. 5 SP@pPULS2003/038932
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{2- (Hydroxymet hyl ) - 1- benzyl - 5-[4- (tri f| uoronet hoxy) phe
nyl]-1 Hindol-3-yl}- (oxo)acetic acid, potassiumsalt
The title conmpound was prepared from .

{2-[ (acetyl oxy) nethyl ] - 1-benzyl -5-[4-(trifluoro- 10
met hoxy) phenyl ] -1 Hindol -3-yl}(oxo)acetic acid and
agueaus, ot assi um hydroxide in substantially the same
rmnneﬁ as described in step 6 of Exanple 1. The

p%@wtelthymmyokﬁ-@-memyammwm o-elilp/iropyrafivf3, 28%8&3@ 4-dione
Mass spectrum (ESI, [MH-) nmlz 468. 1 H NWR (

Mz, DVSO-d6) 6 8.51 (s, 1 H), 7.72 (d, 2H J 870
Htep77.52 (d, 1 H J = 8.55 Hz), 7.47-7.43 (m 3H),

1Y) FhgBuoihnay S-S pampeRenyl Ji-hidele 2rdebaifategng
ATI$ titpoorfipuna Hyastrspﬁreaifrdrlz bthyES%F@m-&l(4mw5ér§yl§-@H—mdole-
%ga&ggﬁggﬁ%t?& 1’._0 PEﬁ%:mp% ll_ge}ncb%-mq_pylf@eﬂﬁlgor,qm%a%m st@@’cantlally

Shesaihe manner, as described in step 2 of Example 1. The product was obtained
9- Benzy| - 6-[ 4- (trlfluororretho phen -1, 9-di hydr opyr
aﬁ*?o? 80l W?meétr@m(ESa.[Mﬁa ez e8e) AMMhlasDMSO-dg)

g@i PR I BIOHR- BOPAS T4 T DB 48 (5, 110, 744
n@t ldx-ilfﬁkﬂéﬂﬁ)] 7.39Ks, ri:b‘b1733ytl }HMGV&BﬁSﬂZ)p?&Ql(@,l1H J=7.49 Hz),
I equ _
ggtr)rg %%Tefa o4 aﬁ%égﬁ;{éb %HH9' - L. g4 gﬁgzﬂ ﬁ?—h 2'91(H62H, J=
pf-babiet, 2.3%S. @b)taaﬁéel?dds) arrd bsoppm(t 8Hs gk 118 Hp).
239-240C. Mass spectrum (ESI [MtH +) nmlz 452. 1 H

NVR (400 MHz, DMBO-d6) b 8.24 (s, 1 H), 7.81 (dd, 2H,
Btep® 86 and 2.14 Hz), 7.74 (d, 1 H J = 8.56 Hz),

Jrakaheivpbnein, S ripeadoRliig fiindGlapginathaby 2y *°

5T®6t1t}§p¢ﬁnqgaung Mas [Feearedtimim dihgl 14-64- mefwmeﬁaﬂﬁﬂ-ﬁ?ﬁi&%lphenyl)
G- Hd_b%}_'f rb@aﬂa@%‘aﬁé lth'jm Snfinud in 2udSantialiy Wane manner, as

66. 59; )
described in step 3 of Example 1. The product was obtained as a white solid. Mass

spectrum (ESI, [M+H]*) m/z 342. TH NMR (400 MHz, DMSO-dg) § 7.77 (s, 1H), 7.46
(s, 1H), 7.42(d, 1H, J=7.79 Hz), 7.37 (d, 1H, J = 8.55 Hz), 7.33 (d, 1H, J = 8.56 Hz),
7.31(d, 1H, J=7.02 Hz), 7.29 (d, 1H, J = 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
2.23 ppm (s, 3H).

Elemental Analysis for C,4H,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.

Step 3

[1-(4-Methylbenzyl)-5-(3-methylphenyl)-1 H-indol-2-ylimethyl! acetate

The title compound was prepared from [1-(4-methylbenzyl)-5-(3-methylphenyl)-1H-
indol-2-yllmethanol and acetyl chloride in substantially the same manner, as
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9- (4- Met hyl benzyl ) - 6- ( 3- et hyl phenyl ) -1, 9-di

whyanomsenno[ 3, 4- b] i ndol e- 3, 4-dione 5 Step 1 BCTIYE2003/038932
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- (4- net hyl benzyl ) - 5- (3- net hyl phenyl ) -1

H i ndol e- 2- carboxyl ate The title conpound was prepared
fromethyl 5-brono-1-(4-nethyl benzyl)-1H i ndol e-

2-carboxyl ate (step 1 of Exanple 1) and

3dessribyd phaey HinbiFoemple tciTde iprodiicbwh@bbialeltas 4 BRWHATE Mass

des bed t 2 of Exanple 1. The
p?l%?&d[ﬁ“ (\%éé [@5%.)@63[&% i@iﬁW%MQQjMH MSEOER)tSr 1S (s, 1H), 7.47

éng [ﬂ\ét*ﬁgg( 5%)8‘}(33]&'11% AP 1,_3'2%9 6%!—%890@ oH, J

HE 8309:H3) 568s) 1HY %483 (s5,2H), 512 (3, 2H), 2(38, (Sl3lH1) 2]23:§s 3H), and

7 39(s 1 H, 7.33(t, 1 H J =
1%?" (537H J = 7.49 Hz), 7.07 (d, 2H, J:794

Hzlp meﬁt€©3HQ|MSISE}HCzé42§'VGg 94 Hz), 52851(? 2g|)H) 4, 23 (q,
3 S, , an

Zt'%dlatéd [} %Tét‘é'rzh 6. %7?3,1%&% . 15 5 ep 3

['iO'-(Mi I%t8ﬁﬂ5anQf5V)N53 28- net hyI phenyl ) -1

H i ndol - 2-yl ] net hanol The title conmpound was prepared

fromethyl 1-(4-methylbenzyl)-5-(3-nmethyl phenyl)-

19¥teprtiol e- 2- car boxyl ate and |ithium al umi numin

S R ST o

wiexplaceticiadid Mass spectrum (ESI, [MrH +) miz 342. 1 H
NI\/R(4OOI\/HZ DVBO-d6) 6 7.77 (s, 1 H), 7.46 (s, 1
=7.79 Hz), 7.37 (d, 1 H J = 8.55

, 7.42 (d, 1 H J
::?gr)e titie ggr(np@mdlwas pleparéd 56n1—[z|)(,4 -math@berfay)-5L(3Hnethyiphenyl)-1H-

m@ca-?})é‘neﬂiyl %%Sﬁ?e ﬁd 'blx?rg/bﬁhlggfe lnm%ta(ngal%lt%ﬁ) sarée ggnner, as
(@escgkpq;d instess ©8 Exampig, 1. 4TI6€E)p(osiuth/¢es okﬁaﬁiéd (as},ca Brolvn solid; mp:
El t al sis for
Boulndias b Gali b & 460 dh MR 1400 80 DIWEO-de) &
?81%5; s, 1ﬁ?lm§17b(g§12H 52 %569 ﬁ&r%e?s@ﬁd%“ﬂﬂ ﬁ)— ATE di%%g-lzj,lﬁﬁ 7.41
H)a)cgt & 1H, J 748 Hz) 718(d 1H J 7.23 Hz), 713 (d, 1H, J = 7.94
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 CzsH5NOse 0.5 H,O:
Calculated: C, 72.40; H, 5.64; N, 3.02.

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

Step 5
9-(4-Methylbenzyl)-6-(3-methylphenyl)-1,9-d ihydropyrano[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](oxo)acetic acid and agueous potassium hydroxide in
substantially the same manner, as described in step 6 of Example 1 followed by the
treatment with aqueous HCl 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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The title conpound was prepared from
[ 1- (4- met hyl benzyl ) - 5-(3- net hyl phenyl ) -1 H indol-2-yl]

woreaonasashs and acetyl chloride in substantial | ypehESmasess932
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manner, as -24 WD 2004/ 052893 PCT/ US2003/ 038932

described in step 4 of Exanple 1. The product was

obtai ned as a brown oil. Mass spectrum (ESI, [I\/H-H] +)

mz 384. 1 HNWR (400 MHz, DMSO d6) 8 7.82 (s 1
7s;5’e?;tru.(nS(Esil [WH}ﬁnﬁVé?@G 40HNM%%£@00 ( z%l\Aéb -de) s*éng)@ 1H), 7.71
Lity 1H6J 618 450 7i9%, (¢6. 48 AP TBidnd £2282) 5 AGZ) 1HR738 (d, 1H, J

e 2 TR e g (BERrselR 2. and 540 e

83H) 2;3%s, 31)52.26 NpnsH3H), Found: C, 81.75; H, 6.67; N,

5'%&5}1?;3%%'2&3&”%” Yo7 %4HhRt hyl benzyl ) - 5- (3- net hyl p
h@alyul?tea 14, 7TAG61 H35.46]N, 5{41&0) acetic acid The title
u r
%[?1% n@étmqlslbghga ﬁgj%’ nmet hyl phenyl ) -1H 15
i ndol - 2-yl ] nmet hyI acet ate and oxalyl chloride in
s?@gﬁt‘% ally the same manner, as described in step 5
0 e 1. The product was obtained as a brown
sHH4-tert-hptylbesgy RO 3-ivethy Iheagt) F,9vdihg8topyirdh oiB;4- blid dole-3,4~
4@% 1H NI\/R (400 MHz, DMSO-d6) 6 8.18 (s, 1 H), 7.67
T H 8.69 Hz), 7.59 (dd, 1 H, J = 7.17 and
1 53 Hz) 744-7.41 (m 2H), ), 7.36 (t, 1 H J =
7@% 7.18 (d, 1 H J =7.23 Hz), 7.13 (d, 1 H J
94 20 Hz), 5.63 (s, 2H), 5.53 (s, 2H), 2.39 (s,
3(!5)Br02n<21H(edolsa-M)mathiznbl 83 ppm (s, 3H). El enental
Anal ysis for C28H25N0C5. 0.5 H2O  Cal cul ated: C,

7‘?!294 eZEl’)rg?Olﬁ\% w% p?ep%?ed frgr%uémyl §bromo ‘f’ I-]I’incr| le- E carboxy’?léte and
gutrqmmwgmﬁmwmnlz)dups@nt\”alyn’éehyd:rp@enamr)er1a9 dbsbyisbdopy s@p 3 of
epj) b nﬁ% n;?rog’ucl% v&gso&?améwgs stolllg nPﬂl“-l? PZ Ha Mass spectrum

§ PN B HYIN -
(3- nv(s[?ﬁg]lt-)yhe)rgﬁl)a{) -‘j—ll-yl ﬁd%?d gﬁkﬁ]bwggjgaceﬂ%%agﬁ& i (d 1, J=

a0 bigs 7p @sél"u-m—rﬁy@ﬁ‘ bix), @e29 (s, BO), SISSE, i, iJeet 5)’50th 4.59 ppm

S@%@gg?\.—, Hﬁs described in step 6 of Exanple 1
owe
Elemental Aneﬁysns for CoHgBrNO:

Calculated: C, 47.82; H, 3.57; N, 6.20.
Found: C, 47.94; H, 3.42; N, 6.20.

pr
[

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

A mixture of (5-bromo-1H-indol-2-yl) methanol (9 g, 39.8 mmol), 3-methylbenzene-
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 stirred at 70 °C. The
reaction was monitored by TLC. Additional 3-methylbenzeneboronic acid (5.6 g, 39.8
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treatment with aqueous HCl in substantially the sane
manner, as described in step 7 of Exanple 1. The

w@r@dosisInas obt ai ned as a white solid; np: 21PcPUF1003/038932

10

1

()]

20

25

30

Mass -25 WD 2004/ 052893 PCT/ US2003/ 038932 spectrum
(ESI, [MtH +) miz 396. 1 H NVR (400 MHz, DVSO-d6) S

8.21 (s, 1 H), 7.71 (d, 1 H J = 8.56 Hz), 7.64 (dd,

1 H J=28.75and 1.28 Hz), 7.49 (s, 1 H, 7.46 (d, 1
Hnmbl) was added-z pftel7n@G-HromoHH4-13rtbulfIfeBzyiE) H-ifdold wés Hetected

(3’5% TE-’(;') tg%?%%#ors gfas %E%I’éd g‘%oghéﬁ}p%?ét%@%%sthé 'sglggrgtsv(/as decanted.
CPI6HASMDAI tHitkdoiHREY stiGied with aegstie. CThd Fekdtie s dedfited\end the
il@%%he vs'/:ez%ugadriitiocr%bd7b7éhﬁé[én vHvéte? 'a%g’etrll\}lﬂ a%éé?é. Tﬁéaeqf?yl eacetate layer
owégl -separtiday twyeshed zyih) wﬁto?(r Filtarichyhd rlctanc»@lrﬁraﬂedsa- iﬁh@yr@é@l@e was
- D] i - - di t - Br ono-
5B 3B Bt PR S P 5 £ 49 o an
pelegtrte djiver qm(@Mmyhyl;ﬁwehylprre/=iadd1+2Lymd@tmr%L 82RDSRsWh &bfd (6.0 g).
rag%ancéilrorl,w %E@Q@é@%tHWBE%&I)%%%Bgﬁ%%ﬁ%letﬁlglyﬁN%tpgcgglpgm@de according
ptodUe ptocedisre aletaibeedn atepat SiUbafhpleTD affdiibd 1 Gile MiSSound as an

spectrum (ESI, [MH-) mz 224. 1 H NVR (400 Mz,
YY) éﬁaﬁ?’@ee%t&m {E$) M-AI2 7/ @78.1THNMR £4@OMBZ02MSO-dg) 5

R et S s e A RS

E6.8Pémntl HI), 208va(sy 8H} ahd 2.0Z29HBB(INGH). Cal cul at ed: C,
47.82; H, 3.57; N, 6.20. Found: C 47.94; H, 3.42; N,
6.20. 25 Step 2 \

[8tep3- Met hyl phenyl ) -1 H-i ndol -2-yl ] met hyl acetate A

mlfc%%{aﬁ-glfr%ltﬁﬁgﬂlggﬂﬁﬂ%ﬁﬂ8R«':.-ﬁﬁ)‘-w-/)inéTcﬁH]?lTr%'ethWagétatség' 8
Potassium carbonate (0.3 g, 2.15 mmol) was added to a stirring solution of 5-(3-
methylphenyl)-1H-indol-2-yllmethy! acetate (0.5 g, 1.79 mmol) in DMF (5 mL) at room
temperature under a nitrogen atmosphere. 4-tert-Butylbenzyl bromide (0.356 g, 1.88
mmol) was added and the mixture was stirred at room temperature overnight. The
reaction was monitored by TLC. An additional amount of 4-tert-butylbenzyl bromide
(0.34 g, 1.8 mmol) was added and stirring continued at room temperature for three
days.‘ The reaction was quenched with aqueous ammonium chloride, diluted with
water and extracted with ethyl acetate. The organic extract was washed with water
and brine, dried over anhydrous magnesium sulfate and evaporated to dryness. The
residue was purified by flash column chromatography using hexane/ethyl 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. TH NMR (400 MHz, DMSO-dg) & 7.83 (s, 1H),
749-71.47 (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
(s, 3H), and 1.21 ppm (s, 9H).

Elemental Analysis for CagHz{NO,* 0.3 H,O:

Found: C, 80.82; H, 7.39; N, 3.25.

Calculated: C, 80.90; H, 7.45; N, 3.17.
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30 boronic acid (6.14 g, 43.78 mmol ), potassium
carbonate (13.75 g, 99.5 mmol ), palladium(ll) acetate

W@ 2000452893 and tetrabutyl anmoni um bromi de (12.BdT/§$2003/038932
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39.8 mmol) in 10 % di oxane in water (degassed, 0.38
L) was stirred at 70 C. The reaction was nonitored by
TLC. Additional 3-nethyl benzeneboronic acid (5.6 g,
39.8 -26 WD 2004/052893 PCT/ US2003/ 038932 mmmol) was
aStepdd After no

5z -1-(4-tert.-butyl benzyl ) - i, pdol e was detected
o IPURE TG B bt be a5 aeatRy BRseyit iipdol-3-vil-
afoko)duetieacicent was decanted. The residual thick oil
was stirred with hexane. The hexane was decanted and

o Lt LSSt et ) 1 B2 o gpud e matriphenyt)- 11+

Wmslbleziyl}'méthylvwdemtefanlgt %(aﬁﬂi cﬁlﬁﬁd@ﬁkﬂ@&tﬁﬁtérﬁbﬂﬂ trtleTeﬁme manner, as
ifie ash, col um chromat o

BB R en Bty eafibi T e 56t x5 outatoes aop i ofay solc

gipeot 52‘(@ Masdy OA&E}%W(‘E)& i[M"ILCI)] rﬂﬁ%‘@% k) TRR'@BE WS DS 0-de)

brown solid (6. Rea
[58(1:8—(!5’151H1y|7p'ﬁ?e¢dy|291 IH-§. Vlﬂeilz)ZQ/ﬂ dd?ﬂha.l]l&|8mbﬁd a@@wﬁ) 7.45-

(s BB 7 3R e B T St P L CorbGom 008 it b 5124 Ho),
05 |64((é3 299, 953 (dy2ss, 25$6®(St BHW(?@%SSPHW%& 1)2$fﬁ4pgw ((%7§H) 1H
*ﬁ”{? %gAw%%SE %ﬁm&oﬂi’%%'*e 1 H, 7’ 10 (d, 1 H J
=Cdlcdlgtedz )G, 736058, 637; N, 7. 2 .37 (s, 3H), and 2.07 ppm

E%’”(”ﬁcer@t‘%&@?@h%ﬁ‘}s- (3- et hyl phenyl ) - 1H- i ndol - 2-

yl ] met hyl acetate Potassium carbonate (0.3 g, 2.15
n‘gﬁﬁ)) was added to a stirring solution of 5-(3-
yq phenyl)-1 Hindol -2-yl]nmethyl acetate (0.5 g,

1918 tertyBujylbenzylF6-(Bmethylgtienyl)one-dilgpepphHo B, mnﬂﬁaola-s 4-
nalib&ggen at nosphere. 4-tert-Butyl benzyl brom de (0.35

88 mmol) was added and the m xture was stirred
at room tenperature overnight. The 20 reaction was

ndnisblotien oy [agcacemowdemylpmqh t@ﬂbmwbeﬁ&yl)s f3 methylphenyl) 1H-

TS AR bactR Céd A0 en D Bt ek BEHBRIRaRIRE T hycroxide

t (redy, uaymL The mmt)t inomHmse@aemcheslavwmbl VHEUBOME] at room
' extract ed

L.ut ed. wi d
PRI TOLE b, e osien Gt Bes Fesitebide Sishoa ne residus
wivashwasiteslr WItrawdteb rand eh,exdme Eadglw an oﬂrﬂw g 1ol UgasRgRmied Between

S . r yness resi due was

SHb e USRS . oo
hergamie fayehyasaepheted, washed with water and evaporated to afford the title
compound as an off-white solid, mp: 196-197°C. Mass spectrum (ESI, [M+H]Y) m/z
438. THNMR (400 MHz, DMSO-de): 8 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,
3H), 7.20-7.17 (m, 3H), 5.92 (s, 2H), 5.50 (s, 2H), and 2.39 ppm (s, 3H).

Elemental Analysis for CyH2;NO3e 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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(85:15) as an eluant to give the title conmpound as a
light brown oil (0.284 g). Mass spectrum (ESI,

WO MO8 z 426. 1 H NVR (400 MHz, DVBO- d6) SPT/BS2003038932
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| H), 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, 1 H), 5.44 (s, 2H), 5.23 (s, 2H,
2.36 (s, 3H), 1.78 30 (s, 3H), and 1.21 ppm (s, 9H).
El enental Analysis for C29H31NO2. 0.3 H2O  Found: C,
SQ’E@%plI—é 7.39; N, 3.25. Calculated: C 80.90; H,
7-457PR 7 3.17. -27 WD 2004/ 052893 PCT/ US2003/ 038932

%-@emyloxy)-9-(4-methylbenzyl)-1,9-dihydropyrano 3,4~-blindole-3,4-di
[2-1(Acetyl oxy) nethyl -1 (4-tert butyl hanzgyiole-3:4-dione
hyl phenyl )-1 Hindol -3-yl]- (oxo)acetic acid 5 The
t$tepd conpound was prepared from

-4-tert-b I - 5- ( 3- net hyl ph l)-1H
FE%‘(%? n Eﬁ%‘pﬁﬁ%ﬁﬁ?%éﬁ%‘ftgaéﬂdmgxa?/yIO gmlo)ri de in
substantially the same manner, as described in step 5

: d bt ai ned ligh

R e e e PR R S —
rdred HBigm AlurhifiviR HydAde Mdzordi ' -
ol Qd,T 2% Ts rgan H%Td'%?t?g&m%ﬁfé? eé&%’.e %w)ﬁ%’ 3 of
e LA hg Predyicy was Pipinedyas & whge solid, gy 196§107°C.  Mass
7 : 74 \Hz , = 4
Srean (8 Mg b M ML PG £ 10T s, 1)
33 (wad, 1-=2723$)HZ)6(7537 @iH, lJEI Eg@ Hﬁzﬁl7.7aém§|bmajH$=gqr387Hz)N7.2o «d,

9. a c G .50: H, . 6.37; "N,
2 2 BT Py S £ Go = Rroangs e Honfd s T, 510
at, (14, Vera 4Bty I5nzy2H ), 6563)pm(tdhgll-lnhelr53ﬁo) HA), 9]; di hydr op

- bl < Bafs i 20 A tion o
ﬁ%%&gl’eﬁ% oéig;@?nks:feﬁ!{gﬂ =2 - I( Z?Eert - bufsl genzyl ) -5-(3-net
Hydiprsedl I, 15487 thcdio®7 N, Blg3( oxo) acetic acid (0.27 g,

i t [ hyd id 1.0 N,

T e B RSB e (L1 6.6 L) v
stirred at room
Step 2

[5-(Benzyloxy)-1H-indol-2-yllmethyl acetate

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

J =7.49 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 C4gH,;NOg* 0.2 H,O:

Calculated: C, 72.32; H, 5.87; N, 4.69.

Found: C, 72.21; H, 5.75; N, 4.66.
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tenperature for 4 h. The reaction m xture was
evaporated to dryness. The residue was washed with

wowioensmpsl hexane to give an oil. This oil wasPCT/US2003/038932
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25

partitioned between 25 nethyl ene chloride (80 nL) and
15 % aqueous HCl (15 nmL),with stirring. The organic
| ayer was separated, washed with water and evapor at ed
to afford the title conmpound as an off-white solid,
nPtepl®6- 197C. Mass spectrum (ESI, [MH +) nmiz 438. 1

PRSI A1 P R B Sl it et )~

7.50 (s, 1 H), 7.47 (d, 1 H J = 8.71 Hz), 7.38-7.35

30 3 7.20-7.17 3 5.92 (s, 2H), 5.50 (s,

2T U G35y, P (Xt OB LHRTRIOMNAHGI 20BmeI scetat

3@?—&2—%1&2@]lﬁbrﬁyléﬂ@@?%ﬂe?ﬁbtﬂhﬁtﬁge@gh@ﬁa%-rgﬁine?éas\%%%&ibeﬁin step 3
. ou ' . . ,, O. , y D . .o

ﬁoﬁ’i%‘ﬂ%eﬁgdrﬁéﬁre%d’ﬁsog@@@.?é 3Bxahite solid. Mass spectrum (ESI,
) ¢ ’ .

Syt Samenone, S (UTEID LI oh 8o deTuchen 8581, .

Hehl.ntol -12-ly2)] 7.8t (daihl =Theo Hiz), Feeoanpound 7wesHAr BR(EIH, J =

f . 1 Bk ) | at d
DB G S Lol Lo
UYCTios 2H), B, 21015.00.6, BMATER(SHT RS BHpas
| 1.d, . - . SS Sspectrum

?@%ﬁﬂeﬂﬁfﬁﬁﬂ%@?@%ﬁ% H R (400 MHz, DNBO- dg) 8
1Calegates; Cl7B)7; H76.35 N&5RH J = 7.33 Hz), 7.37 (t

= . 7 d. 1 H J =718 H), 7.20
ﬁ”‘]’acﬁgf@ﬁf@??’ “}’.3%516'(3, 1H, 6.74 (dd,)l HoJ
8.70 and 1.46 Hz). 6.16 (s. 1 H. 516 (t. | H J

%@Ed—lz), 5.01 (s, 2H), 4.55 ppm(d, 2H, J = 5.50 Hz).
1 | emental Analysis for C1I6HLI5NO2: Cal cul ated: C,

A8-6cetHoxgnsethyIN5-(Bed/loxyFdu@dnetBylbenzPif1 Hrind6l-3- l]ﬁd)!o)-
S kic acil P 2 20 [5-(Benzyl oxy) - 1Hi ndol - 2-yl ] net ny
acetate The title conpound was prepared from

[ 5- (benzyl oxy)-1 Hindol -2-yl]nethanol and

The title compound was prepared from [5-(benzyloxy)-1 -(4-methylbenzyl)-1H-indol-2-
yllmethyl 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.

d1

I mn—-

Mass spectrum (ESI, [M-H]") m/z470. TH NMR (400 MHz, DMSO-dg) 6 7.61 (s, 1H),
7.50 (s, 1H), 7.47 (d, 2H, J = 8.24 Hz), 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),
5.54 (s, 2H), 5.46 (s, 2H), 5.10 (s, 2H), 2.23 (s, 3H), 1.82 ppm (s, 3H).

Elemental Analysis for C,3HsNQge 0.6 H,0:

Calculated: C, 69.73; H, 5.48; N, 2.90.

Found: C, 69.60; H, 5.30; N, 2.80. |
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acetyl chloride in substantially the same manner, as
described in step 4 of Exanple 1. The product was

wobkioaiosesgs as a gray solid. Mass spectrum (ESI, PCTVEE]063/038932

mz 296. 25 1 H NMR (400 MHz, DMBO-d6) 8 11.03 (s, 1
H, 7.45 (d, 2H, J = 7.33 Hz), 7.38 (t, 2H, J = 7.49
Hz), 7.30 (d, 1 H J =7.20 Hz), 7.24 (d, | H J =
8.71 Hz), 7.08 (s, 1 H), 6.81 (dd, 1 H J = 8.70 and
1S%p 5z), 6.34 (s, 1 H), 5.13 (s, 2H), 5.06 (s, 2H),

I I f
o HalR 8- eibny BBt b8 bydshvrancss dpiindoles. gaiione
Found C, 72.21; H 5.75; N, 4.66. -29 WO 2004/ 052893
R 2003/ 038932 Ste
@;g 5@ 8 " ?S4Pﬁ%1gfsﬂ [oRY J3-§(aaatyipnomethyl-oH (Peraviexy)-1-(4-
aﬂemwbeniwﬂH-irﬁibBS-W(ﬂmuébilcV\@éldpVaﬂﬁa%SQeJJso%taSS|um hydroxide
ﬁé )b{ﬁ'}%r ea g%%ﬂl acetate 5 and
LA ProsegHieadeseH t%ﬁﬁ |6apﬁ {xempleshinfollowed by the

rtamhaent véith glpeons bl@dmlémb&bﬁﬁbl@ thé3§ar’ﬁ:é<ﬁ’{§ﬁh§r 4s dgg@lbed in step 7
pc%g;l(gr%t s_obt ai ned as te solid, Mass speciru

bl L5 DRI G55 oLt et SBt P EOINBEAGROEC. Mass
73*)@5”‘”4’<E§“hM*’@f*zﬁvéz°’%ﬂomH NGtz Pitso e, 7 45, 7.

He) 1H, Z’=19 0l cHz),17.47 (d] 28, J2 s Iglzp 73@ Q_QI-KQ 268 Hé) 7.31 (t, 1H, J
& 335 7357 . 8408 o g ”éllefw( and S o), 96 (5, 24),

(55,41 @H,?H) 2. 182(s( 2H), 216, ppin @43pm (s, 3H) El ement al
ulated: C, 78.17; H,
?@J’fé’(ﬁkﬂ@ﬁ&%ﬁ?@u%@% 1: H 6.35 N 3.46. 15
algylated: C, 73.33; H, 5.35: N, 3.29.

gP-%fLé—LAee%HQQM’;ﬁ%’E{&ZOS (benzyl oxy) - 1- (4- net hyl benzyl

hdol - acetic acid The title conpound
was prepared from

ﬁa&@qﬁ yI oxy) - 1- (4- et hyl benzyl ) - 1H-i ndol - 2- 20
acetate and oxalyl chloride in substantially

ega}'lexvl)ahadihydrspyiaao[ﬁ,bbﬂndbn-ﬁl-aibr@ of Exanple 1.

The product was obtained as an off-white solid; :

91-92C. Mass spectrum (ESI, [MH-) mz 470. 1 H N\R
Se1MHz, DMSO-d6) S 7.61 (s, 1 H),

[2-[(Acetyloxy)methyl]-5-(benzyloxy)-1H-i ndol-3-ylj(oxo)acetic acid

The title compound was prepared from [5-(benzyloxy)-1H-indol-2-yljmethyl acetate
(step 2 of Example 5) and oxalyl chloride following the procedure described in step 5
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) & 12.42 (s,
1H), 7.51 (s, 1H), 7.48 (d, 2H, J = 7.33 Hz), 7.43 (d, 1H, J = 8.85 Hz), 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).

Elemental Analysis for C,oH47NO:

Calculated: C, 65.39; H, 4.66; N, 3.81.

Found: C, 65.37; H, 4.68; N, 3.83.
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7.50 (s, 1 H), 7.47 (d, 2H, J
J=7.64 H), 7.32 (d, 1 H J

8.24 Hz), 7.39 (t, 2H,
7.02 Hz), 7.11 (d,

WQ@R{)04052898. 10 Hz), ), 7.03 (d, 1 H J = 8.99 HQT/US200%038932
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(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).

El enental Analysis for C28H25N0C6. 0. 6 H2O  Cal cul at ed:
C, 69.73; H 5.48; N, 2.90. Found: C, 69.60; H, 5.30;
NStep 80. -30 WD 2004/ 052893 PCT/ US2003/ 038932 Step 5

BB AP e B A dflantas pr cpared
from [2 [ (acetyl oxy) met hyl ] -5- (benzyl oxy)-1-(4- 5

AR B S BeHb Vi Moer o e 20 alomied Mire( ok gHndo-
d&-&l}(rokbﬁdemm a6itl egndbaqiecbx sl hilokidwad é@ﬁzﬁstbhﬁally the same

niRer: 35 ¢5tBed MRS o CrarpPle T Blogeb b Ineeatrred Wih aqueous

PHCH ust deveababirastepd ersExaimpdé fi: Witid prosiotti whas Btained as a yellow
206-207C. Mass spectrum (ESI, [MtH +) mz 412. 1 H

NRHdY 190 >MR91°CONBE).d6Mass Spasgrugrs (ESI, FY-HI 7.4 306. (tH NMR (400

ok DR 2 o7 (i o2 1.7 46 b as 0B S = 5 26 ),

7735 2H] J(=n7.64H)z), 73D, (1¢H] J :?H18J—Iz:f, Bo44danel, 2.44.71 and 2.59

g%%t‘ P%Z (§1-él% %%‘i%réﬁtpgfn (}%\néﬁ)yy s for5 égm(—;ll\ab 02825

I'E@ﬂenGENAElElyGIB&ﬂ‘ C1Q‘|13MG4 33 H 5. 35, N, 3.29. 15

%glﬁﬁl OCZ%OJP% 5' éf’ﬁyﬁ’r%g raﬁo[zg 4- Ei(?gglolee(as 4-d! one

ZBOlStdepCWO 07; H, 4.17; N, 4.49.

[ 2-[ (Acet yl oxy) nmet hyI ] - 5- (benzyl oxy) - 1H-i ndol - 3-yl ] (ox
o)acetic acid The title conpound was prepared from

[ BxdoplezF/| oxy) -1 Hindol -2-yl]nmethyl acetate (step 2

SIPIS%@Z[W%’?V&? g‘ebd‘)%?'hXE%ﬁg r& gd%gygy%?g lfgol?ﬁ?é4 dione

product was obt ained as a brown solid; np: > 165C
(gg%) . Mass spectrum (ESI, [MH-) mz 366. 1H NMR
( , DMBO-d6) S 12.42 (s,
[5-(Benzyloxy)-1-(4-tert-butylbenzyl)-1H-indol-2-ylJmethyl acetate

The title compound was prepared from [5-(benzyloxy)-1H-indol-2-yljmethyl acetate
and 4-fert-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.
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, 9H).

Elemental Analysis for CygH3¢NOs:

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

Found: C, 78.79; H, 7.07; N, 3.04.
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1 H, 7.51 (s, 1 H, 7.48 (d, 2H, J = 7.33 Hz), 7.43
(d, 1 H J =8.85Hz), 7.39 (t, 2H, J = 7.33 Hz),
wQo282/062893 1 H J = 7.17 Hz), 6.99 (d, 1 H, J =pCT1/862003/038932
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Hz), 5.41 (s, 2H), 5.10 (s, 2H), 2.13 ppm(d, 3H). 30
El emental Analysis for C20HL7NO6: Cal cul ated: C,
65.39; H 4.66; N, 3.81. Found: C, 65.37; H 4.68; N,
3.83. -31 WD 2004/ 052893 PCT/ US2003/ 038932 Step 2
68{dpezy| oxy) - 1, 9- di hydr opyr ano[ 3, 4- b]

| ed f
[?dﬁ%\g%tgloywﬂp%“ﬁg?H@e%‘zx‘go%e‘fﬁ@?? sy BenBy B Rlgd Sloxo-
3agdtjd acid) aceti ¢ acid and aqueous pot azsi um gygr oxi de
[ in
o TS B e PP B o (B2 989 - GaEHEm g re)-Hndol-

Ema’ehyl la\ebtateasandesmyl behiomdb 1 QQJbZtaﬂfal@Xﬂf@'sté mElﬂﬁer as
pées uct . was, o solid

criged R If-.] ? ElS|T he l[plmg) tyvaﬁpg’caggy@ aslpp lqﬁpwhlte solid;
410 Ao h B, Sy oo

2#5)8\]&51'@6’21-! HZ=)217/1H§2 (.86 (d. H, 41‘91BH28 'HA& (dDHMJ 7.18 Hz),

5708 (3 (3 7550 Rt B 4hen 93 T e patinadids He), 6.96

Cal, dl:ﬂl dt=e8l25 €iz), M58 %, 2H), B.4@6s, IN), 5156{3 2Hﬁoull7@ (s@BH), and 1.21

780 ZS gyg 4.17; N, 4.49. 15 Exanple 7 6-(Benzyl oxYy) _
't PT butyl benzyl )-1,9-d i hydropyrano[3,4-b] in

[ & yl -_rt- tyl benzyl) - i ndol -2-yl ] e
tﬁ?'?ﬁg%ét C??S#ﬁe }:Ig\lgo ound was prepared from

[ Beyrde rz, yoasey H; a.39+m,rme4_- 2-yl]methyi acetate and
4-tent-butyl benzyl bromde in substantially the sane

manner, as described in step 3 of Exanple 4. The
pBiegct was obtained as a white solid; np: 132-133C.

@ng (48] %Egnwﬁz'\”fﬂ kit fopyiano a-blinaSie X 4-dione

The title compound was prepared from [2-[(acetyloxy)methyl]-5-(benzyloxy)-1-(4-tert-
butylbenzyl)-1H-indol-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
obtained as an off-white solid; mp: 233-234 °C. Mass spectrum (ESI, [M+H]*) m/z
454. TH NMR (400 MHz, DMSO-dg) 8 7.59-7.56 (m, 2H), 7.47 (d, 1H, J = 7.33 Hz),
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 CoH,7NO,:

Calculated: C, 76.80; H, 6.00; N, 3.09.
Found: C, 76.55; H, 6.07; N, 2.98.
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2H, J = 7.33 Hz), 7.38 (t, 2H, J = 7.33 Hz), 7.32-7.27
(m 4H), 7.16 (d, 1 H J = 2.30 Hz), 6.88-6.84 (m

w4/ 05888 (s, 1 H), 5.36 (s, 2H), 5.18 (s, 2HCT/ESD83/038932
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(s, 2H), 1.77 (s, 3H), and 1.21 ppm (s, 9H).

El emental Analysis for C29H31NO3: 30 Cal cul ated: C,
78.88; H 7.08; N, 3.17. Found: C, 78.79; H 7.07; N,
3.04. -32 WO 2004/ 052893 PCT/ US2003/ 038932 Step 2

[ Bxargpieeg y| oxy) net hyl ] - 5- (benzyl oxy) -1-(4-tert- butyl be

- [ [ - The ti
Q%ﬁ%ﬂ‘%@H— I g o Q%‘E‘\&%{%{?grﬁ-d %(%}ogyrggé[g 4-b]?ndole-3 4-dione
[5 (Benzyl oxy)-1-(4-tert-butyl benzyl)-1Hindol- 5

§’] thyl acetate and oxalyl chloride in _
sﬁ%}t ntially the sane manner, as described in step 5

oEtrﬁxaqmtm-butmiz@ncmmthm hdieedafsodatel f - white
solid; np: 145-146C. Mass spectrum (ESI, [MH-) mz

512. 1HNI\/R(4OOI\/Hz DMSO- d6) 6761(d 1H J=
2THeM itz gompoup8 wWed, prépaHed ﬂrom &hﬂl% ﬂﬁéﬁhoxy 1A8nddle- ZPdélrboiylate and
7 {8 % = 7.33 Hz), 33-7.31 (m

ﬁ; eq- b@é’l)(q?azy % f§_r|nld9 ln_s@s@ftlglllydthg sa@e}qﬁnneg aggieﬁgrlt(eg instep 1
151' Ex]alrf.'rplé 1257 H@}_Bodéctaﬁaé 83tja_%H21’as ?égllcéagas%gpecélﬁm;('igﬁ [M-H]?)

AmZd 3@4 s1|1‘-INMF€?94CbﬂBMMZ§DI\£8C[7: deZg)? 48Qal78H|7€t—-eﬂ20 @lz% 7.27 (s 1H),
oun ,
7 8& ) 1234 stef18 HR((BaG L% bky)= 294(khz),t@96-6t9}2t(m 3tb’éd5 P (s, 2H),
p e-3,4 [
Iy 8,978 110 Rl Sk inbi 9
[@'e['\eﬁ?éf\ﬂ?WWﬂ%&ﬁiﬂWOS (benzyl oxy)-1-(4-tert- 20

boanlibRaz)g, irs b Hngk-N3-y/83 (oxo) acetic acid and
a ueous pot assi um hydroxide in substantially the same

C.d9-YebcfPhdd 366.step 6 of Exanple 1, fol | owed

by the treatment with aqueous HCl, as described in
step 7 of Exanple 1. The product was obtained as an
?’v@ni te solid; mp: 233-234 C. Mass spectrum (ESI,

[ Pr(ialtes0e-Btgibenzyl)-5-methoxy-1H-indol-2-ylJmethanol

The title compound was prepared from ethyl 1-(4-tert-butylbenzyl)-5-methoxy-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 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
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-ylJmethyl acetate

The title compound was prepared from [1-(4-tert-butylbenzyl)-5-methoxy-1H-indol-2-

yllmethanol and acetyl chloride in substantially the same manner, as described in
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454. 1 H NMR (400 MHz, DMBO-d6) 8 7.59-7.56 (m 2H),
7.47 (d, 1 H J = 7.33 Hz), 25 7.39 (t, 2H, J = 7.33

WoH2004/072885- 7. 30 (m 3H), 7.15 (d, 2H, J = 8. 40P¢®)S2003/038932

10

15

20

25

30

7.07 (dd, 1 H 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).

El enental Analysis for C29H27NO4: Cal cul ated: C,
76.80; H 6.00; N, 3.09. Found: C, 76.55; H, 6.07; N,

23198 4 &OExa’%rablé/\ﬂ) m%br@ﬁ@&%st’@iéﬁa@;%@?d \Q/ﬁﬁ@gghd EXR0P L ectrum
-t ert - But Ibenz | )-6-hydroxy-1,9

hg}:fﬁlo%l-gnb{néz &]'H NMﬂb{d@OB\ﬂHZdDMS@ d@taemm (5, Hihyl2sd, 2H,

R B b Ty T2 AR T AR Bt 20k o 8 e, J =
f P-8fand A0 IS:)n@ G i) Halaudte) R8O 88 @y, 1.7 (5, 3H),

tyld benzyl brom de in substantially t
aM?% E'% (X %@ described in step 1 of Exanple 1. The

Eler.h@otal Aasi obfomidgt),NG,:a solid. Mass spectrum (ESI,

4 gl '\{% 304 1 H3 (400 Mz, DVBO-d6) 8 7.48
‘g%ﬂia‘?ﬁd?; §9 (s, 1H. 7.24(d, 2H J
:anﬁsmzﬁeﬂmmﬁsd\l 4701 J = .44 M), 6 96-6 92 (m
3H), 5.77 (s, 2H), 4.28 (q, 2H), 3.76 (s, 3H), 1.28

s, 3H), and 1.20 ppm (s, 9H). Elenental Analysis for
gQ@HZI;DNCB: Calculated: C, 75.59; H 7.45; N, 3.83.

: 94 H 7.67 N 3 66. Step 2
[1@Iff’ﬁ‘gé?g'ﬁ’%‘ﬁ&%6’(’@'@#‘zlgf?s‘;é'gﬂ%%wyy‘é-memwamﬁjrzdc;hsryu(oxo)-
naebigragid 20 The title conpound was prepared from et hyl
1-(4-tert-butyl benzyl)-5-net hoxy- | H dide in

i-Aoke- 2 [ it I h

R G G L B9, o

dﬂ]ﬁEﬂMTptejate an@iexalyt cidortde mbgbhtwupﬁwe §§mé‘ﬂ1a‘?1hbr aMR@Scribed
'ﬁq Ht z( 1 H NWR E,4OO

?)N%gpr g%g@"ﬁl‘? t\/g ez%io ye Wass"‘i"ﬁ'”ﬁ&)as a brsgny gplidy mp; >7105°C

J

%d&o?ﬁbds’éd)x I)Wa%ls;{éitrzjﬂﬂ (*F_LSI [M‘H]z) ﬁ;}zgﬁ%% alcn)/g:( Efg)o}_épz Smso-

61625 7(§4 d11|:|) J =47 Hey 7. Eng)d,, 15 26 1.68 Hi:) H)32 @, 38, J = 8.25 Hz),

6.97-6.94 (m, 3H), 5.56 (s, 2H), 5.46 (s, 2H), 3.78 (s, 3H), 1.75 (s, 3H), and 1.21 ppm

(s, 9H).

Elemental Analysis for C,sH,,NOge 0.12 H.0O:

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

Found: C, 69.00; H, 6.66; N, 2.99.

Step 5
9-(4-tert-Butylbenzyl)-6-methoxy-1 ,9-dihydropyrano[3,4-bJindole-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
substantially the same manner as described in step 6 of Example 1, followed by the
treatment with aq 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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(d, 2H, J = 4.43 Hz), 3.72 (s, 3H), and 1.21 ppm (s,
9H). Step 3

WO 2004451803 t - But yl benzyl ) - 5- net hoxy- | H i ndol - 2- p¢T/I81003/038932
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acetate 30 The title conmpound was prepared from
[1-(4-tert-butyl benzyl)-5-nmethoxy-1Hindol -:

yl ] met hanol and acetyl chloride in substantially the
same manner, as described in -34 WD 2004/ 052893

P@an&aomsw&ggz 9t4§5|0HA Fﬁgidaaﬁvlﬁ-ls4otT|?£)mPf1quciH J =825
SS ec u

AR e §f\§%'nm%£°u%o5@%2 PEARS, )6 B0is 31, 122

e (bt SR T ST
6
=E%§‘.eg%héﬁa'y§3§%qia¥722m%454 (s, 1 H. 536 (s, 2H,
5CaBulted: ZH)3. 1|:9 RAd6 (18 N3H71| 1. 77f(s ngommgsand 1.20
na SIS or .

(*Eir’n%rﬁ’lsaqgg)%c gg@s@aéFiPA? 45 N, 3.83  Found: C

75.37; H 7.65; N, 3.70. 10 Step 4
[gff[l’}f etyl oxy) methyl]-1-(4-tert-butyl benzyl)-5-methox
i ndol -3-yl](oxo0)- acetic acid The title conpound

V\a-$4 -fereBatydblerizyt)8-hydroxy-1,9-dihydropyrano[3,4-blindole-3,4-dione
[ 1- (4-tert-butyl benzyl)-5- met hoxy- 1H i ndol - 2- 15

Y RSB Rt Te ML SiRias 2UeR0 Srapvise Br sl epatsion of
To4-ferBlutgibe s - thioRed Qadihﬁir@m@m §Qlﬂ]lﬂdoléq?5 4- 6’014@5ﬁ 92 g,

Nﬁ}%& ?rﬁn;ggﬁ M_&]et e S}ﬁ%'%t S&g] ré 7%!\/}9}1 (%r_a gltrgggeng mosphere

70\t a(ptriod of R0 dnirutds. 6‘8hd-l21)x,tur5 v@% théh wgﬁrhedJup-to8r08§| tgﬁﬁ)erature
At?erﬁ_ﬂr?nglétgpgo?w?eh%aqurgntéf” ?252}_%0%%[#16 Zéa(zt@n rglpq)ure was carefully

Bhlmmeh&ca\bvltb(\a 8hyzdi iagnduat omﬁéﬁgr{‘e(ﬁe @vép%ré‘(%@to d nes(.:s The residue
C@stgt‘ %ﬂ in gtfg% anﬁlf Eééregéo a%g & I%rawg sohd CrFystalllzatlon from aqueous

methanol afforded the title compound as a brown solid (1.72 g). Mass spectrum
(ESI, [M-H]") m/z 362. THNMR (400 MHz, DMSO-de): § 9.39 (s, 1H), 7.44 (d, 1H, J =
8.85 Hz), 7.40 (d, 1H, J = 2.29 Hz), 7.34 (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, 9H).

Elemental Analysis for CooHaNOy4 0.7 H,0:

Calculated: C, 70.27; H, 6.00; N, 3.73.

Found: C, 70.01; H, 5.62; N, 3.81.

Example 9
9-Benzyl-6-(4-chlorophenyl)-1,9-dihydropyrano[3,4-bJindole-3,4-dione

Step 1
(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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9- (4-tent-Butyl benzyl) - 6- net hoxy- |
, 9-di hydropyrano[ 3, 4-b]i ndol e-3,4-dione The title

W@ 0vposese3 was prepared from PCT/US2003/038932
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[2-[ (acetyl oxy)methyl]-1-(4-tert butyl benzyl)-5-

met hoxy- 1Hi ndol - 3-yl ] (oxo) acetic aci d and aqueous
pot assi um hydroxide in 30 substantially the sane
manner as described in step 6 of Exanple 1, followed

bypddi@nt (et ven} %Wzté‘maq] HAR ('%Pé lﬂ@}a%\ﬁ%&f}@y q_kre%? @3, 7.58-

manner as described in step 7
pr d8uey 4tias7. 6D (dithed a8.68mndfOMHEY, 6.980(di 2H, IR18.34 Hz), 6.41 (s,

2 fru [, [MH- 376. 1 H
N EAoaeNED” S b ey 12 &7 B g2 3 s .
2004/ 052893 PCT/ US2003/ 038932 9.01 Hz), 7.48 (d, 1 H,
Jsten? 45 Hz), 7.35 (d, 2H, J = 8.40 Hz), 7.14 (d, 2H
J ="8.25 Hz), 6.98 (dd, 1 H J = 8.86 and 2.44 Hz),
5(18Beriay]-5skipmas1 Hindal-2-ApMethdl &detste, 3H), 1.22 ppm
(s, 9H). Elenental Analysis for C23H23NOX: 5
Calculated: C, 73.19; H 6.14; N, 3.71. Found: C,

g'ﬁh@:&ijﬁle Hionﬁ)_oumd wWs Blreffn@gedhngp(ﬁbinzgl-%-_bromo-1 H-indol-2-yl)methanol
- - - . e - Or roxy- - al , .

he;‘/'gfg%(g[?la%O?J@Qﬁbg&%t%mlsvyeﬁ? 3P ghrnetoapgiessiived in step 4 of
tEkdmﬁm@mderhé%ré’dmwagf%béin@a%'s)a Y-RFE e fhaSl QRS (E21,3M-H)

stirring suspension o

9m(7_éﬁftﬁe|r BWIR/(46e iz, ?ngszamt@mazgegd 91 rd,: Sy gzmcsmz?ﬁnlgé &,4H, U=
- = = n . , . In ne ene
c*ﬁ'k% F%gf%é%éﬂgflr?%@’ %ﬁé @ Thhats 74 7#”5?%%@ (. 4H (5 2H), 5.21

ofee2Hp ape ! i7@hpdd (s28HN nutes. The m xture was then
warmed up to roomtenperature. 15 After stirring at

roomtenperature for 6.5 hours, the reaction mxture
watep@areful ly quenched with a small anount of water

a t he .evapor a o dryness., The residue was
o B B SR By SrmE Dt -t corlosolaseiacie | d.
(rotassium ¢t | on from aqueous net hanol afforded the

title conpound as a brown solid (1.72 g). Mass
spectrum (ESI, [MH-) mz 362. 1 HNWVR (400 MHz,

OB dBlorid (90.2%Mi()Swad alifled droptiseto alshring salufGh Bf @5% zyl-5-
o8l oy Paceeds 20 B ogls 32, L 2R L5 8 iy
I—@ ’ O-é]!-élad I= yl e pp’/l acetatg (859 ghrﬁ@(énggol)_m THE (890 () at room
Aeinper@iBd ofer, a Pehiod af APmpRIBS($hdeP BnitrdgdeBRMb& here. The reaction
Anasl ST f8r C%ESIZlMOZl 0.7 HO |

wa onitored by . ore oxalyl chloride 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
brine, dried over anhydrous 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 mixture
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:

>160°C (dec); Mass spectrum (ESI, [M-H]") m/z 386. TH NMR (400 MHz, DMSO-
dg) 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,

-37-



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

w@2@a/0238b3 6- (4- chl or ophenyl ) - 1, 9- di hydr opyr anoPGr/4s19p3/638932

10

15

20

25

dol e-3,4-dione Step 1 30 (1-Benzyl-5-brono-1

H i ndol - 2-yl ) net hanol The title conmpound was prepared
fromethyl 5-brono-1-benzyl-1Hindol e-2- carboxyl ate
and lithium alum num hydride in substantially the same

MBANGE,7 36 HZ 9310 (dbeid, J & 7steRz)350h (EXWP)DB%QJ(S éﬂbeand 4.81 ppm
pzﬁ)gﬁgt was obtained as a sem-solid. Nass
52893 PCT/ US2003/ 038932 spectrum (ESI, [ M I—I] )

nEendhéal Ahalysiblil? C%*@QBM@M@VBOM)GHZ@ 7.67 (S 1H),
,J 8.69 and 1.97

r&?’géu'ét ?&8%‘:‘)34‘3 25Hz) 6.41 (s, 1 H), 5.43
(FouRH)G, 48,80 H, B.36INFp.80. = 5.57 Fz), and 4.54 ppm (d,
2H, J = 5.43 Hz). 5 Step 2

(1- Benzyl - 5- br ono- 1Hi ndol - 2-yl ) met hyl acetate The

t 8tdpe4 conpound was prepared from

- no- 1H- i ndol | ) met hanol and acetyl
PP AL ArcBloBaRhamD 9 oRESRUABO R lindolag.4-dions
described in step 4 of 10 Exanple 1. The product was
AL 8P iz s et g bighede ace
=p@adSurhizsalt (3. 1389 ('ld4 rﬂmb|) 4]-cﬁloro%h§®/ll$'grbmc 7610%9(177425 é@mmol)

(Egté%ﬁ_ﬂm géggna S(Z 5§H? 1§r7d nfnqlg B@ﬁpp@(ll)gﬁ;gta@(q;@% g) and

3tefrabBgBAhorfurh Ibﬂﬂ‘ﬁid@(’a‘ hydr. Q*Mﬁ@ﬂ} W19 % Mioxane in water f45 mL) was
acetic acid  potassium salt

dol
R 27 740 58 R ARE el BRIt oe. ABSBNG 1-beTep bromos

S(Hydtdanemﬁll)-(ﬁ:f lb@dSlZM'I}(@co)é’&tlb rR-wad bedaky %yYﬁ'D_@EFHéV}eactlon
acet at in THE (890 ) room

D 2 Set fawB A <aRsml e clantest 1T ek Qe @l vias parttioned

nbétwegreretht}il mph@ram Theyr gaebL® HoMATHEODE éfeiarcﬁ%ar@cy layer was
Nb 49 chl ori de, was added as nee

tﬁeé)ara d, washed WIth water, and Itered This filirate was evaporated to give a

solid. This solid was triturated with ethyl ether with stirring and dried in vacuum at

60°C for 8 hours. to afford the title compound as an off-white solid (0.77 g), m.p. 263-
264°C. Mass spectrum (ESI, [M+H]*) m/z 402. TH NMR (400 MHz, DMSO-dg) &
8.19 (s, 1H), 7.71-7.67 (m, 3H), 7.63 (dd, 1H, J = 8.66 and 1.83 Hz), ), 7.49 (dd, 2H,
J =8.54 and 1.95 Hz), 7.34-7.25 (m, 3H), 7.22 (d, 2H, J = 7.46 Hz), 5.88 (s, 2H), and
5.52 ppm (s, 2H).

Elemental Analysis for C4HsCINO3+ 0.4 H,O:

Calculated: C, 70.47; H, 4.14; N, 3.42.

Found: C, 70.57; H, 4.19; N, 3.12.
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reacti on conpleted, the reaction m xture was quenched
carefully with water and extracted with ethyl

waec@iaszs93 The organi ¢ extracts were washed w t PCIVEEZ03/038932
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and 25 brine, dried over anhydrous magnesi um sul f at e,
and evaporated to give a solid. This solid was
treated with aqueous potassi um hydroxide (2.0 N, 96.8
m., 193.6 mmol) in THE : MeOH (1 : 1, 800 nmL) with

s Exampleg1 Gt roomtenperature for 2 h. The m xture was

Cc ntr e solid. Trituration wt
CBPRRLE Bl Gabhalh A G sae it Raineat aci
apbtasdagn shie title conpound as a |ight brown solid

(32.2 g), nmp: 30 >160C (dec); Mass spectrum (ESI,

[MH-) mz 386. 1H NMR (400 Mz, DVBO- d6) 6 8.35 (d,
1St¢p1] = 1.99 Hz), 7.40 (d, 1 H J = 8.70 Hz),

ARG R Bbhomi 2 fhisroxyigeny)- THindol Syl xplacetis acid,

Tpdassium st 72 (b, 1 H), 5.59 (s, 2H), and 4.81 ppm
(s, 2H). Elenental Analysis for CL8HL3BrNO4. 1.0 K
1.0 H20: Calculated: C, 48.66; H 3.40; N, 3.15. 5

Fbumiutlc{ﬁ, oﬂ&i—ﬁérl\qzym (&cﬁlﬁropNenﬁ) Bg dllqhygkﬁ)"}rého%?» 4- b]lndolcﬁ -3,4-dione
(S0 555 m0h nARBN ] 8HE, T6 Mmoot THEMSOH (14, 14 mL)
[v]zasbetnze;d aﬁrdmhotﬁmr%réthb&fo@&ymﬂr@WThe ]rébétﬁﬂ%asi”rogﬂ)\lléd)ﬁ? NMR.

d )
PG eLsBi% RotenDR b D Aol 3t mdbiad 65 ndedechmiifiey no starting materia
peaa sefentedc teheaatiod HXirS véas é\%plaralfém{& dryﬁ%és' aﬁl‘aéi Pgsﬁdu)al solid
a‘ﬁ%]ﬁﬁ‘?rﬁof%% \yl %tﬂilse%lerotpé%tgﬁjg& rﬁﬁﬁ%@ba@ amrg?llrg\%gre(y s'olld mp:
JLC.
S A RSN 0 AT oo

H.6héel1H3, .63 (abxadﬂ ace8i56 Hj T52-R9 (det?,ex;tms kzy 1H;0.= 8.55 Hz),

t |
B 2. 538 (ol H D B et « Pt 575 ¢, 1,
bé‘r'\K/é&Hét)f@M&éHatemdM din W, 2m)gcusosidl). The upper

FPRB G A P B P EIRERL L0 DBt Lo grve &
s@lctdatea‘hOsSQﬁlZﬂd 448 Ni2.88urated with ethyl ether with

] r cuumat 20 60C for 8 hours. to
ot 928108, A1 466 Nn%o?}ﬂd as an off-white solid (0.77

g) m p. 263- 264C. Mass spectrum (ESI, [MtH +) nifz
%m&lE'W'VR (400 MHz, DMSO-d6) 5

9-Benzyl-6-(3-methylphenyl)-1 ,9-dihydropyrano[3,4-blindole-3,4-dione

Step 1
9-Benzyl-6-(3-methylphenyl)-1,9-dihydropyran o[3,4~bJindole-3,4-dione

The title compound was prepared from [1-benzyl-5-bromo-2-(hydroxymethyl)-1H-
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 (ESI, [IM+H]*) m/z 382. TH NMR (400
MHz, DMSO-dg) 5 8.22 (s, 1H), 7.22 (d, 1H, J = 8.40 Hz), 7.65 (dd, 1H, J = 8.45 and
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WOR)04/0928831- 7. 25 (m  3H), 7 22 (d, 2H, J
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8.19 (s, 1 H, 7.71-7.67 (m 3H), 63 (dd, 1 H J =
8.66 and 1.83 Hz), ), 7.49 (dd, 2H J = 8.54 and 1.95

= 7. 46P¢®)$2003/038932
5.88 (s, 2H), and 5.52 ppm (s, 2H). 25 El enental

Anal ysis for C24H16C NOS. 0. 4 H20: Cal cul ated: C, ;
70.47; H, 4.14; N, 3.42. Found: C, 70.57; H 4.19; N,
3.12. -38 WO 2004/ 052893 PCT/ US2003/ 038932 Exanple 10

[ 1:88eHy7. 45(5( 4yt @Tﬂme(%"sh)%ém(@fm(w@?%'ﬁz‘) 17 LM J=
(1 x9 %c |c aci d, 22-POt assi um sal
e i 23 (YT B 0B - 2D B3 2o d 30 pom (s, 31
HElenwbokal Anylyis @r@ 84600 @EHJo: potassiumsalt A
Seﬁllé Ilf%d 65(7Z=2@hﬁo§'66h@n§/§9-- 1, 9-di hydropyrano[ 3, 4-b]in
dBbend3, @ - 4mel, 500; K03.613 g, 0.1.53 nmol) and (1.0 N,
1.6 m., 1.6 mmol) in THF: MeOH (1:1, 14 nL) was

stirred at roomtenperature for 2 hours. The reaction
wEgarhple t2ved by NVR More aqueous potassi um hydr oxi de

adde needed. After no starting material was
gg‘%&‘?i‘a&ﬁﬁ?'?’éﬁb’?ﬁw'h?ﬂ"GY‘HORME? frblinclete-3.4-dione
dryness. The residual solid was triturated with ethyl

e%{wer to afford the title conpound as a light grey
np: 15 225-226C, Mass spectrum (ESI, [MH -)

n9 ehiy- HI -
B P i b,

]Th]é élﬂ F&)jﬂpoyln!ilékq% pZeLq%:rLedg fr%ﬁv ‘gb M;';S b;n%gZ((hydréxMHmetﬁ]yl) 1H-
Jmetol?& -Aloxdaceric a5|d6ﬂ\oté§smn?« Hhit 28 d- lﬁ’rpf%h_yl%mn(cgacn@m Tgbst‘antlally

sis for

thg Sgﬁg a%?%na%cg% r%/ giep gopf Example 9. The prpduet g@s obtained
oy g oS e S Pl G B 44 1 N
d@p@MHmDM%meis) 8s. 26(3 1H), 7.75-7.68 (m, 8H), 7.45-7.43 (m, 2H), 7.36-7.23
(m, 6H), 5.89 (s, 2H), 5.53 ppm (s, 2H).

Elemental Analysis for CsgH,{NOg* 0.2 H,0:

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)-1 H-indol-3-yl](oxo)acetic
acid, potassium salt

Step 1

[1-Benzyl-5-(1,1’-biphenyl-4-yl)-2-(hydroxymethyl)-1 H-indol-3-yl}(oxo)acetic
acid, potassium salt

The title compound was prepared from 9-benzyl-6-(1,1"-biphenyl-4-yl)-1,9-
dihydropyrano[3,4-blindole-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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Step |

9- Benzyl - 6- ( 3- net hyl phenyl ) -1, 9-d1lhydr opyrano[ 3, 4-b]in
wa@lodoa/oRsd3 d! one The title conmpound was preparBdI/U81903/038932

[ 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 sanme manner,

as described in step 4 of Exanple 9. The product was

?g/%?'oﬂ[%m_eﬁsasaa Zt%%g%ﬁlsbﬂi ﬂ%‘z{aﬁﬁsﬁ%a% ?fg P! v-H)

smzzm@& 151 NIR (ZFO(EMI-(zd PMSQHdg)s 8.58. (401 erhjz)r 7047 B2 é&dé'H) Y52,
g % 4& -39 WD 2004/ 052893 PCT/ US2003/ 38932

12§ 7+458) (t, ( $3 Hz)f.36 1t, A, 7 =3433 Hy), Z92:7.29 81, 24), ).17.24 (,

HiH,)J = 7702'3HZW)17 @ 2ﬁ ﬁd 7. @dﬂd@? 576 @Sﬁ? 5%%@72@ %rﬁéjzt.as ppm

Hz)
5 2(‘g|3Hp}5m5(%4 ?)H) EI errent al Anal ysis for C25HL9NGS.
OERndAL] ARal §§k@t@,942§|¢®6717?\|%6136|.|§31§ NI 3120 S
anmpl e
8@2H’?§ﬂ% 6= 08.42% Hpt ghey2.66, yI) 1, 9- di hydr opyr ano[ 3, 4-
birburdol @ 63,24 di 2128: N1H4&t ep
9- Benzyl - 6- (1, 1" - bi phenyl - 4 yI) 1, 9- di hydr opyr ano[ 3, 4-
b]i ndol e-3,4-d!'one The title conpound was prepared
from|[1-benzyl -5-brono-2- (hydroxynet hyl)-1H
i ndol -3-yl] (oxo)acetic acid, potassiumsalt and
4- bi phenyl boronic acid in substantially 15 the sane
manner, as described in step 4 of Exanple 9. The
product was obtained as a white solid, np: 254-255 C
Mass spectrum (ESI, [MtH +) nlz 444, 1H NVR (400 MHz,
DVSO-d6) S 8.26(s, 1 H), 7.75-7.68 (m 8H), 7.45-7.43
(m 2H), 7.36-7.23 (m 6H), 5.89 (s, 2H), 5.53 ppm
(s, 2H). Elenental Analysis for C30H21NG3. 0.2 H2O
20 Calculated: C, 80.59; H, 4.82; N, 3.13. Found: C,
80.70; H 4.60; N, 2.82. Exanple 13 [I
-Benzyl -5-(1, 1' - bi phenyl -4-yl)-2-(hydroxynethyl)-1
H i ndol -3-yl ] (oxo)acetic 25 acid, potassium salt
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Step 1
[ 1- Benzyl -5-(1, 1' - bi phenyl -4-yl)-2-(hydroxynethyl)-1

wWoRAEsI898- yI | (ox0) acetic acid, potassium sal PCBOSZNE038932

10

15

20

25

title conpound 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 assi um hydroxide in substantially the sane manner,
aSlLadisri bed in step 1 of Exanple 10. The product -40
WD 2004/ 052893 PCT/ US2003/ 038932 was obtained as a
light yellow solid, np: 266-268 C, Mass spectrum ( ESI,
[ MH -). A cbhpoudd bt MRIIELH0ShdHz, DVBO-d6) 8 8. 58
(s, 1 H, 7.70-7.72 (m 6H), 7.52 (s, 2H), 7.48 (t,
2H, J =7.63 Hz), 7.36 (t, 1 H J = 7.33 Hz),
7.32-7.29 (mxH), 0, 7.24 (t, 1H J=7.02

t

7.17(d31 H W\ =/7.63 Hz), 5.76 (t, 1 H), 5.62

2H), ant¥24. 83 ppm (d, 2H, = 5.34 Hz) .REl ene

Anal ysi ¥ oo 10 @ 20 reo t edOX
C, 6&atg; A9 N, 2.66. Found: C, 68,24, ;
N, 2.46. D 2004/ 052893 PCT/ US2003/ 03 Al MSOH
1. A conpound Bi formulas | and II: OO OO R2 Rand

R2 OX RS-RSI\L;N(H 5 (1) (I'l') wherein: 10 X is
hydrogen, an al K&li metal or a basic anine noiety Rl
is Cl-C8 al kyl, C3-C6 cycloal kyl, -CH2-C3-C6

c%ﬁ(lar%%I: kyl, pyridinyl, -CH2-

Xis hydrogen, an alkali metal or a basic amine moiety

Ry is C4-Cg alkyl, C3-Cs cycloalkyl, -CH»-C5-Cs 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, C4-C; alkyl, C4-Cs perfluoroalkyl, -O-C,-Cg perfluoroalkyl, Cy-
Cs alkoxy, -OH, -NH, or -NO,;

Rz is hydrogen, halogen, C,-Cg alkyl, C;-Cs perfluoroalkyl, C;-Cs alkoxy, C3-Cs
cycloalkyl, ~-CH,-Cs-Cg cycloalkyl, hydroxy, -NH,, or -NO,;

Rs is hydrogen, halogen, C;-C; alkyl, C;-Cs perfluoroalkyl, C;-Cs alkoxy, Ca-Cq
cycloalkyl, -CH,-C5-Cs cycloalkyl, hydroxy, -NH,, -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,-Cs
alkyl, C4-Cs perfluoroalkyl, -O-C4-Cs perfluoroalkyl, C,-Cq alkoxy, -OH, -NH,, or -NO,;
or a pharmaceutically acceptable salt or ester form thereof.
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pyridinyl, phenyl or benzyl, wherein the rings of the
cycl oal kyl, pyridinyl, phenyl and benzyl groups nay

wheooapsisenal | y substituted by from1l to 3 gr oup&SI/US2003/038932

10

15

20

25

i ndependently 15 sel ected from hal ogen, Cl1-C6 al kyl,

A -C6 perfluoroal kyl, -O Cl-C6 perfluoroal kyl, G- C6

al koxy, -OH, -NH2, or -NO2; R2 is hydrogen, hal ogen,

Cl-C6 al kyl, C,-C3 perfluoroal kyl, d-C6 al koxy, C3-C6

cgc! oahkyhpouHacdeRif TP RbKiRe. formm*é ayy. - NH2 2%
-NO2; 20 R3 is hydrogen, hal ogen, Cl-C6 al kyl, -

per fl uoroal kyl, Cl1-C6 al koxy, C6

- CHz2- C3- C6 cycl oal kyl , hy?{aoxy,

benzyl, benzyl oxy, pyRrid I

wherein the rings of thes \gr

substituted by from1l to I ndependent |y

sel ected from phenyl, halo -C6 25 al kyl, Cl1-C6

per fl uoroal kyl , -OCI C6 perfluonroal kyl, Cl1-C6 al koxy,

-OH, -NH2, or -NO2; or a ph?anceutically accept abl e

salt or est er formthereof WO 2004/ 052893

PETREiB2R0 31088082 arePas Aefirmupio Cidinat oprad plﬁ@‘rﬁa@etﬁc@lt%dceptable

0 OO0 RRE~\1 A\ O N RL(IV
gaéttrég:%ﬁfe%l ekhg)RS are as defined in Caim1l or a

phar maceutically acceptable 5 salt or ester form

thereo C in o . Claim1l or

V\ﬁer ellﬁ i oﬁn &ng B @éféﬁjﬂ gr b sy r%’x hxﬂ%@?yb RQienyl or

tbﬁélzvlpmgsfvwem ﬁlee pmyﬂ tham@ebﬂmxdlmwlgxw@r@ﬁpmyb% optlonally

arorbae M ReRGERRIS e Lot il 6l g e
delegena O ki alkgll CeTs perfiubtamtkyl Ry ;Co f@riior&kyl, C1 03 alkoxy, -OH,

| |
g%{g-];] a(?{onaN‘gg u(%?lyéc airﬁa%g@élﬁp %ﬁ\é%ptg é?_l salf or g%? ‘%”f' Hﬁrr?df

thereof. 4. A conpound according to any one of C ains
1410 31 WHRP&IHY ot dind BIHIDRE oPElaims 1 to 3 wherein R is hydrogen or

a pharmaceutically acceptable salt or ester form thereof.

Ocycloalkyl

- NC2, phenyl,
- pyridinyl,
be optionally

5. A compound according to any one of Claims 1 to 4 wherein R4 is hydrogen or
benzyl, wherein the ring of the benzyl group mat be optionally substituted by from 1
to 3 groups independently selected from halogen, C4-C; alkyl, C;-C; perfluoroalkyl,
-O-C4-C;5 perfluoroalkyl, C4-C; alkoxy, -OH, -NH,, or -NO; or a pharmaceutically
acceptable salt or ester form thereof.

6. A compound of formula IlI:
') O
Ry
2% | NP
Ry NN
Ry
(H)
wherein:
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a pharmaceutically acceptable salt or ester form
thereof. 15 5. A conpound according to any one of

w@h@iums2823t o 4 wherein R, is hydrogen or benzp€T/US2003/038932
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wherein the ring of the benzyl group mat be optionally
substituted by from1l to 3 groups independently

sel ected from hal ogen, C1-C3 al kyl, C1-C3
perfluoroal kyl, -0O Cl-C3 perfluoroal kyl, Ci1-C3

Ko, OO St 3/ Chiamn smicp bl o
Eﬁf“gr}yﬂbﬁh& Y9 beRyh Wherefs t?‘Rl riRgs Qf the %MCIdajkyQ@ymm@ylephenyl and
SnANDg P4/ rid2 BO DpREHHIYS2097(103 omRb td 8 drbufedindependently
a cl aal cl oal K
pgéﬁigéfe%ﬂ)mcﬁadﬁ%e &1 .Cléy%%w CGgﬁe?ﬁrﬂuqua' n@p;izﬁp@ﬁumalkyl, Ci-

t BealkbxgsOHf -NHyeocyd pal kyl , pyridinyl, phenyl and
benzyl groups may be opti onal | y substituted by from1l
to 3 groups independently selected from hal ogen,

Cl ce R} leyHydrogen Galguainf Cuar amylky: &%ﬁérﬁﬁyl o CNSBmxy, C3-Cs

‘ﬁ?({z a¢%§§ﬁ'cﬁ %?’%%@ﬁe N@r Q:; Cl- C3

Kyl ,
perfluoroalkyl Cl1-C6 alkoxy, C3-CB cycloalkyl

hydr ogeﬁ%é%@ﬁ%ﬂ“a@é’fn&1 "G RW’ CC?S Q@rﬂH@'iOﬁlkaﬁm-éle lelioxy, Ca-Cs
CIJyC@ﬁlkal k-6kly 03&‘% &tloalkyls |h9@ﬂd)’<y | 1NH2henO(|}3pr@1yl yblenzyl benzyloxy,

Cée{};rﬁd @ Oxy, I—E P’f@r’%yl whl%{fem @ﬁf“}%?r?fdflhﬁﬁ 9reMper gy beheptionally
rsubgstum iyhieera 1gmwgmun9mdbgemmrm Balkekitd ﬂ%HbﬁélbgéH d-c; alkyl,

g BRCedigh. ST, oiRerlnE i oh BBy, N.Cae €40 or a

pdreiihaceutiedlyydcoe b€ abkestsr fomPtherediH2, or -NO2; or a
15 pharmaceutically acceptable salt or ester form
t her eof .

7. A compound of formula (IV)
0 O
Ro
Rj N , \ 0]
XN
Ri
(V)
wherein:

Ri is C4-Cg alkyl, Cs-Cg cycloalkyl, ~-CH,-Cys-Cy 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;-C; alkyl, C4-Cs perfluoroalkyl, -O-C,-Cq perfluoroalkyl, C,-
Cs alkoxy, -OH, -NH,, or -NO;

Rz is hydrogen, halogen, C,-Cg alkyl, C,-Cs perfluoroalkyl, C4-C; alkoxy, Cs-Cg
cycloalkyl, -CH2-Cs-Cs cycloalkyl, -NH,, or -NO;
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7. A conpound of formula (I1V) OO RR RB~\\ O N
(I'V) 20 wherein: R is Cl1-C8 alkyl, C3-C6 cycloal kyl,

WO 2088936 cycl oal kyl, pyridinyl, -CH2- pyri dPeyUS2003/038932

10

15

20

phenyl or benzyl, wherein the rings of the cycloal kyl,
pyridi nyl, phenyl and benzyl groups nmay be optionally
substituted by from1l to 3 groups independently

sel ected from hal ogen, Cl1-C6 al kyl, C1-C6

per fl uﬂscmiehyll beﬁ@* Cbbnﬁﬁom rnyh@iﬁf/loa k(‘ZIl-Ig-pﬁiHTny?5thh @Re rings of

, |
R ot et BosicBat Pifttiieny, Tom. erioad issRyps. bukBdenty
cyeueotau kol halGh, C3-Cotalioy,at.0o) kark Iuoroélkﬁ c§1C1-d6\'9%rflquoAalkyl Ci-

9( QE“_QCT/ 003/ 038932 zyl

6< YTy ?M Uz Pr 2 rrB%qugpq{ |accgpt@p,letqqig or ‘ester form
iheg@fof t hese groups being optionally substituted by

from 1 to 3 groups independently selected from

hal ogen, C1-C6 al kyl, Cl1-C6 perfluoroal kyl, -O Cl-C6

per f | uér oal RydompGlind 86omhkaXY): - OH, -NH2, or -NO2; or

a pharmaceutically acceptable salt or ester form 5

thereof. 8. A conpound of forrrula@\/):(@o R2 R4 R

r' N5 R R6 (V) [

(V)

wherein:

Ry is C4-Cg alkyl, preferably C;-Cg alkyl, Cs-Cs cycloalkyl, -CH,-C5-Cs
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, C,-Cg perfluoroalkyl, -O-C-Cqg perfluoroalkyl, C;-Cs alkoxy, -OH, -NH.,, or
-NO;

R is hydrogen, halogen, C4-Cq alkyl, C4-C; perfluoroalkyl, preferably —CF;,
C1-Cs alkoxy, Cs-Cg cycloalkyl, -CH,-C3-Cq cycloalkyl, hydroxy, -NH,, or -NO,;

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

C4-C5 perfluoroalkyl, -O-C,-C, perfluoroalkyl, C4-C; alkoxy, -OH, -NH.,, or -NO,; or a
pharmaceutically acceptable salt or ester form thereof.
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R, is Cl1-C8 alkyl, preferably Cl1-C6 al kyl, C3-C6 _
cycl oal kyl, -CH2-C3-C6 «cycloal kyl, or benzyl, wherein

wo b@4/0523g5 of the cycl oal kyl and benzyl groupsPOEHYS1963/038932

10

15

20

25

optionally substituted by from1l to 3 groups sel ected
i ndependently from hal ogen, Cl- C6 alkyl, C1-C6
perfluoroal kyl, -O O -C6 perfluoroalkyl, G-C6 alkoxy,
-OH, -NH2, or 15 -N@2; R2 is hydrogen, hal ogen, (G -C6
al kyl , 9Cl- CA cpeipblntdofcainkyt vi:pr ef erably -CF3, d-C6
al koxy, C3-C6 cycl oal yI , -CH2-C3-C6 cycl oal kyl,
hydroxy, -NH2, or - ,\ %8 are each
i ndependent |y hydrogen? Cl1-C3 al kyl,
C, - C3 perfluoroal kyT'$ [z al kyl, C-C3
al koxy, -OH, -NH2, or NED p
acceptable salt or esRer for @ :
2004/ 052893 PCT/ US2003/ 038932 AN compound of _
formula VI: R4 0O RS I\ ( 2O ‘R N R, NO wherein:
5 R is Cl-C8 al kyl, C3-C6 cycloal k - CH2- C3- C6
cycl oal kyl, or benzyl wher ei n th@/ |ngs of the

cl oal kyl and benzyl groups nay be optionally

%B%rtei”c uted by from1 to 3 groups mdependently
Sel ect peligf CEG% Bﬂ’(k'p@‘?@s &klbg@ylal-(@f le b ﬁ@oalkyl or benzyl, wherein

rfl uor oal pref erab -

ngs PBH]WfoaHW'éf‘é’r%@lzy grwn_s,prsay be DQE)@ll)kéb@St!tUi@—by from 1
N‘l?,gr&f s lﬁﬂ%ené&tl%e'le%té?iyﬁérﬁ fgehabo-@e%&p% @& peéguoroalkyl

perfl bor oal
aPrr?)é%@b'y c?F@s ngor%ealpﬁgﬂuom msfe@lx:ya OB kgt Ce alkoxy, -OH,
hynb.08Y-NONH2, or -NX2;; and

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

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

10. The compound of Claim 1 which is any one of
9-(4-Methylbenzyl)-6-[4-(trifluoromethoxy)phenyl]-1,9-dihydropyrano[3,4-blindole-3,4-
dione, |
9-Benzyl-6-[4-(trifluoromethoxy)phenyl]-1,9-dihydropyrano[3,4-blindole-3,4-dione,
9-(4-Methylbenzyl)-6-(3-Methylphenyl)-1,9-dihydropyrano[3,4-bJindole-3,3-dione,
9-(4-tert-butylbenzyl)-6-(3-Methylphenyl)-1,9-dihydropyrano[3,4-b] indole-3,4-dione,
6-(Benzyloxy)-9-(4-methylbenzyl)-1,9-dihydropyrano[3,4-bjindole-3,4-dione,
6-(Benzyloxy)-1,9-dihydropyrano[3,4-b]indole-3,4-dione,
6-(Benzyloxy)-9-(4-tertbutylbenzyl)-1,9-dihydropyrano[3,4-b]indole-3,4-dione,
9-(4-tertbutybenzyl)-6-hydroxy-1,9-dihydropyrano[3,4-blindole-3,4-dione,
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R4, R5 and R6 are each independently hydrogen, phenyl,
hal ogen, Cl1-C3 al kyl, 15 C1-C3 perfl uoroal kyl ,

wee@iosmh y - CF3, - O Cl- C3 perfl uoroal kyl, preP&r/abiog3/038932

10

15

20

25

30

-0 CF3, Cl- C3 al koxy, -OH, -NH2, or -NO2; or a
pharmaceutically acceptable salt or ester form
thereof. 10. The conpound of Claim1l which is any one
of 20

99<b6n%16wldhw?dpf4eh% /oA oﬁwrgwrmg@aﬁaqh@aw)amab{é] 1,9-

d
B%?i%‘?lp%l gﬁ&PP*ﬂ? Yoo HxABR Yy Yl Bripdqle-2-vil-(gxo)acetic acid,

' bsb@hzwsr amwétﬁylﬂhé@ﬂy gno@hﬁ drof @h@@% indole-3.4-dione
I\/g Y -1, 8 ropyran

o?%’eﬂ%ﬁt (ﬁd10tp| Q 4d¥'bﬁ@ d|hydy opyrano){B 4- b]lndole 3 4 dione, or
9p1( Hertz?lf-fl (1bubmhbwmy;}| 5. ﬁgﬁ%x%%hgl)ﬂmﬂwalé =3y 1Pt BYORid,

yr ano&\ér i ndol e-
6°r(%8 Waﬁi icaly. ?Cﬁeﬁi@blﬂﬁﬁaﬁ?ﬂq formdhereefy dr opyr ano[ 3, 4
- b] i ndol e- 3, 4-di one,

6 Benzyl ox 9- di_hydr.opyr ano[ 3, 4- b] i ndol e- 3, 4- di one
( % }/ X)method of |r¥h|bltxr?gy plasm[lnogen e!ctlvator inhibitor in a mammal

6cdrﬁ%@rﬁslnd Qdmh'ns?er ~ 04 tRahMBPANAYD thbrdbt & IRERERRNER Utective

% dol e- i one,
9é'(18“ é’i? ?%WB%% slaigiagyinB% goe obClaimsy oty r ano[ 3, 4- b
]i ndol e- 3, 4-di one, -46 WD 2004/ 052893

PCT/ US, 03/ %932 _ . o . .
9- benz PhENNSeY TR pmPosition gpmpiisinggg camepandiaplaimed in
derhyeord, éY-G‘Jdalﬁi%Q to 10 and a pharmaceutical carrier.

[ 1- benzyl - 5- (4- chl or ophenyl ) - 2- (hydroxymet hyl ) -1

H i ndol e-2-yl] (oxo0)acetic acid,

3 Ib:ngml‘r gl A Indtéd Ydrthemvibat tﬂr&hﬁ&ﬁr&pﬁﬂrﬁamg”nﬁpglrﬁéﬁt in a
0

oTRERA) the. '(“fﬁ‘j?db?of?m@m admipisferingotod 8 Wpamea) iarmsed, thereof a

bphanchateutidall- sliceth afiburkt df & axd aSekitnedli
- i pheny! - 4%| ) - (?ﬁydl; oxyrrect-oﬁ%B) - 13H_C| S A Y on]e of Claims 1

(t8 acetic aci d or a pharmaceutically acceptable
salt or ester formthereof. 11. A net hod of i nhibiting

pl asm pogen_ activator inhi bItOI' in a
con‘prlﬁzfng A dmpeHo gt Of i H§Ito 18 Whnkel th‘h ﬁé@ﬁbQ%r@oﬁlbanolytlc

tirpampent iscabdotizedd Qﬁth' fbﬁnaﬂ& 6%0&%@&1009%9&@%&%% and

pﬂ%ﬁﬁ%b&?gg{ g’&&&ﬁ%@'? F%He@@nﬁt”%lfﬁ’@”%tloeoﬁﬁ%n@lra@romboas

cdaaigoetion &yncﬁbbﬁe@ n Qulﬁfongfgﬂlgfgs@AEQn%et@)%é 3H|‘E{>g?)ot31rse gt\rﬁrgboembohc

phar ceutl carrier

o?owpza%m%ﬁ?,urg?ryfqrIQPT'W@"?‘tqr@"‘?'rﬁ?S'iuﬁ'ﬁﬁnt ina mammal,

the nethod conprising adm nistering to a manmal in
eutically effective anount of a

dt
ggﬁpou dr :g/{ E]aeg] : artga?rgﬁgm%}ggf Pgrinhetgl agenal disease in a mammal,

comprising administering to a mammal in need thereof a pharmaceutically effective
amount of a compound as claimed in any one of Claims 1 to 10.

16. A method for the treatment of stroke associated with or resulting from
atrial fibrillation in a mammal, comprising administering to a mammal in need thereof

a pharmaceutically effective amount of a compound as claimed in any one of Claims
1to 10.
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to 10. 20 14. A nmethod of Caim 13 wherein the
thronbosis or fibrinolytic inpairnment is associated

wowdaok/0ssp3rat i on of at herosclerotic plaques, vePOI'ESZN 038932
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20
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arterial thronmbosis, nyocardial ischema, atrial
fibrillation, deep vein thronbosis, coagulation

syndrones, pulnonary fibrosis, cerebral thronbosis,

t hronboenbol i ¢ conplications of surgery or periphera
arterial occlusion. 25 15. A nethod for the treatnent

of peripheral arterial disease in a mamal,

conpri 87-ng Adnethpdtfer thegtreasmanhahtegr vein ibothiosisriscd nmmal,
O AR A O R il Pral FREEY (5o SN ERRRECL BRI erctie
f BMOUROT BrcomPREd 2% Flainedik @nwose of Gleises ia 10.or

resulting from atrial fibrillation in a manmmal

conprising adm nistering to a mammal in need thereof
a phar t&ceuf\i ®aihpg fef fthe tregienentli rmyastrdial deehsoniadn e mammal,

Ck&thpRshd f i 6 < , .
2004/ 05?83‘@@(%?@%&8(?3&8@%%? J'%‘%&%?r?iéw%@%@?ﬁ%’” sffective
t PERHREN 8 compguighay elaimachin e 08¢ of Chainas il |

conprising admnistering to a mammal in need thereof a

phar maceuti cal I%] effective anmpunt of a conpound as
cl ai med®i n Anyelbae for the beatment pbal@rdigvasgulap diseasmdaused by

ﬁénlﬁﬂfﬁn%Séﬁéé?lﬁhla%gtegyrﬁglﬁtgggﬁha mmﬁérﬁsmcémgg%ﬁ? ﬁgﬁﬁ%teréng to a

conpri sing adm ni stering fnn

pi&Ever! dutheedl thgresf fee pharnaceuieplheffetive. aroernsaica gempound of
cegiigd in any one of Clainms 1 to 10. 10 19. A nethod

for the treatment of a cardiovascul ar di sease caused

by noninsulin dependent diabetes nellitus in a

mamel g CONRIh&h&P iR G f?élaéﬁ"lge?ff &and ?brﬁ‘]atimgf;@h?xjogclgl%ﬁg plaques

thereof a pharmaceutically effective anount C
cbnsounamerl cPawrising adgmpipteringnde hadnfaprmalhén need thereof a

t bﬁ&hﬁl@é‘&ticlﬁfly shedo éﬁ%hﬁtqg LlorRdiRE 28 Tfhed incﬂaf}%iwﬁsclaims 1

in a manmal ,” conprising admnistering to a nma
n&etP-t her eof a phar maceutically effective anount of a
conmpound as clained in any one of Cains 1

21. A method for the treatment of chronic obstructive pulmonary disease
in a mammal, comprising administering to a mammal in need thereof a
pharmaceutically effective amount of a compound as claimed in any one of Claims 1
to 10.

22. A method for the treatment of renal fibrosis in a mammal, comprising
administering to a mammal in need thereof a pharmaceutically effective amount of a
compound as claimed in any one of Claims 1 to 10.

23. A method for the treatment of polycystic ovary syndrome in a
mammal, comprising administering to a mammal in need thereof a pharmaceutically

effective amount of a compound as claimed in any one of Claims 1 to 10.
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