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-1- PROCESS FOR PREPARI NG 4- SUBSTI TUTED- 1H- | NDOLE- 3- GLYOXAM DES

Field of the Invention 5 This application clains the benefit of
u. S. Prwoissieasal Application No. 60/050,877, filed June PXI/US9842173

and U.S. Provisional Application No. 60/050891, filed June 26, 1997.

10 This invention relates to _a._process for preparing certain
1H-i ndol e- 3- gl yoxam des useful for inhibiting sPLA2 nmedi at ed rel ease

of fatty aci idd K | G St _ AL

Backgr ound c??ﬁﬁ?g %téﬂﬁﬁ%m %BSTI% ﬁﬁ%ﬁ%%%&@% des
are known to be potent and §ei8ctivg inhibit [ of mammal i an sPLA2

usef ul for treating diseagegr—eggh—gg—gg¥$§§—gﬂock, adult 20
respiratory distress syndrone, pancreatitis, trauma, bronchi al ast hma,
allergi& rhinitis, rhehiat apglachbiohi 8laimsatHerbbat€edtsPEAZ. §nduced

di seases. O publicatign C 675 o] xa e, discloses_such
conmpounds. robYdioR41 gin?FBE%°Ba Bntégzﬂagpé%?icgEﬁﬁﬂsJHB§c?§be1287
processes fghdmaksngprodokeodall xpyantdeson No. 60/050891 ) hejagdicle,

"Recherches_en serie_indolique. VI sur tryptam nes substituees", by
Marc Juli a, J9B&n?Pgol @R’ and Hanne |golen, Bull. Soc. Chim France,
1962, pp. 1060-1068, -2-
describhes certain indg]e-3-glyoxylamdes and their conversion to

trypta&pne derivativeghls invéntion relates to a process for preparing
certain 1H-indole-3-glyoxamides useful for inhibiting sPLA,

mediated release of fatty acids for conditions such as

septic shock.

15 Background of the Invention

Certain 1H-indole-3-glyoxamides are known to be
potent and selective inhibitors of mammalian sPLA; useful
for treating diseases, such as septic shock, adult

20 respiratory distress syndrome, pancreatitis, trauma,
bronchial asthma, allergic rhinitis, rheumatoid arthritis

and related sPLA; induced diseases. EPO publication No.

0675110, for example, discloses such compounds.
Various patents and publications describe
25 processes for making indole-3-glyoxamides.
The article, "Recherches en serie indolique. VI
sur tryptamines substituees”, by Marc Julia, Jean Igolen and

Hanne Igolen, Bull. Soc. Chim. France, 1962, pp. 1060-1068,




The article, "2-Aryl-3-1ndol egl yoxyl am des (FAN1): A New O ass of
Potent and Specific Ligands for 5 the Mtochondrial DBl Receptor (MDR)" by
E. Roneo, et al., The Journal of Pharnacol ogy and Experi nent al
Ther apeut i c&p 99003600l . 262, No. 3, (pp. 971-978) descri bes AETWERIN12173
2-aryl - 3- i ndol gl yoxyl am des havi ng research applications in mammalian
central nervous systens. 10 The abstract, "Fragnmentation of
N- benzyl i ndol es in Mass Spectronetry"; Chem cal Abstracts, Vol. 67,
1967, 73028h,.. reports_vari,ous,begz substi tyt ed eppl s_incl udi ng
those havi ng® F§&?§Faﬁ$5§aépoﬁB§°%F-?H§H§°58§Fpﬁgﬁsoﬁgghggelr i ndol e
nucl eus. 15conver§iﬁn tﬁ.SryBah?mheNFer3V449N3§3 descrLbes f
trifluoronethylindole avin yo m de_gro at the 3 |, position o
t he indol e nucl eus. The"article) ﬁﬁSgrﬁiféﬁﬁnagie§§§8§¥636188§cribes
al pha- quisIN-yt:ed A3NendalLl gk sae €t Petaaitdaganppunigiandibhfales 28r
preparatjon 'nclusiv%&pf % ox%lanide i nt er redi at es U

e

Patent Nb. >PgoMireshgodr £hBeceptgredNPRI ' 0RYoE. Romeo, et al.,

3- (2- am no- Fhly doerratinyle) PREPhESoYsHYJadd Expekifieheghyoxylapkdeics,
i nternedi at s _sucn_as 1-phene

nenet hyl - 2-_ i :
et hyl - 6- car N&xty- REgropi¢l-- 3+i A8Bl-e§7yoRyBanFgscribes erahpia 25argdy3-
U.S. Patent ;Naio14133%,3301BEEPALSSnGS0¥32AEh app1iRYRE BALNSS HshAg1
gl yoxyl ani dé o141 ¥3ky T BEeh ARG ng! e PBLE St RS 5 ghqnilg) tan
descri bes ag&h§Esilc negvepar 6dstensysi ng 3-i ndol egl yoxyl ani de i nt er nedi at es.
30 1 The art imgl.€ . - 965 3 1.Bi s d'an 73 | 5. -
Preparat?on de (propaF%flgﬁfgg?g éthgffgggkﬁggﬁgé"ogyﬁ Bgﬁg?lkfgﬁééky}nE.
Fernandez AMesseZpegtrnmetsylopehenadaM BbstracRabi YoMer fdez]19Bill etin De
La Societe dgip'yol%{agee r2potdNG8rious bBAZy1NQunt?itRea?fREns888 1 nd05ATHEeS
gl yoxam des thleiseh hawe nigy gl yganlsnbdei gubsgsortt hbe63npnbétédn of thag of
t he i ndol e | eus The article "Indol -Unr agerung von
1- Di phenyla%#%gig nuc%,eél-sdihydro-2,3-pyrro|idonen" by Gert Kollenz and
Christal55 Labes; Liebi.§s RanenCh¥m., 31929, 3pp3. d&9Z9ib883, descri bes

phenyl substi t. - ql y Ldes ; . AL owed U,

Applicationtt éﬁﬁ%ﬁr%ggté§ﬁ4éggggs haVlﬁgr %XOFX%SPﬁgFaggaugﬁ ?ngPsnée in

its entiretposditicnosds the iadplecesslbas.preparing o _

jbgﬁg;ﬁ;;fgfg'g:g;??fhﬁgg'gh%gé%”hg? 3,359565%2LLYEE §QUPL 8109 reacting an
substituted 3-indolyl acetic acid compounds and their

20 preparation inclusive of glyoxylamide intermediates.
U.S. Patent No. 2,825,734 describes the
preparation of 3-(2-amino-l1l-hydroxyethyl)indoles using 3-
indoleglyoxylamide intermediates such as l-phenethyl-2-
ethyl-6-carboxy-N-propyl-3-indoleglyoxylamide (see, Example
25 30). -
U.S. Patent No. 4,397,850 prepares isoxazolyl
indclamines using glyoxylamide indoles as intermediates.
U.S. Patent No. 3,801,594 describes analgesics prepared
using 3-indoleglyoxylamide intermediates.
30 The article, "No. 565. - Inhibiteurs d'enzymes.
XII. - Preparation de (propargylamino-2 ethyl)-3 indoles" by
A. Alemanhy, E. Fernandez Alvarez, O. Nieto Lopey and M.E.
Rubio Herraez; Bulletin De La Societe Chimique De France,
1974, No. 12, pp. 2883-2888, describes various indolyl-3




4- met hoxyi ndol e (prepared as described by Cark, R D. et al .,
Synthesis, 1991, pp 871-878, the disclosures of which are herein

i ncorporated by reference) with sodiumhydride in 15 di nethyl fornmanm de at.
room t enperWOWPAIIED0- 25[ err] C) then treating with aryl netGRYSH4R1de at

anbi ent tenperatures to give the 1l-aryl nethylindole which is
0- denet hyl at ed usi ng boron tribrom des4+ n net hyl ene chl oride (Tsung-Ying
Shem and Charles AL Wnter, Adv. Drug Res., 1977, 12, 176, the 20

di scl osure ggygﬁhﬁﬁdbﬁawﬂﬁethiétﬁ?d?% ﬁfg gg%i %gdgbﬂet%ronnagﬁgered

4- hydr oxyi n tron is ac eve no
aci d ester th§|ﬁﬁthgﬁfendahﬁdeuqéﬁug sodlun1 hydrlde as a base.
Conversion to the gly Lde. s . achi d e [ h ,
[err]-[(indol-4- yI)ox?? Fbgﬁékzeac?§8¥$tgwlﬁgegxnétéﬁﬁt x%ﬁ??y%ﬁW6PPae,
then with aﬁnﬁndabyﬂubkéw@dpyyrolidhydnblygl§emttNokbdnunah&dtbxidEain

et hanolg . v Th r OGes eparin ) it ted |ndole-
3- glyoxanldeag L bl ; Bk, CEh i%@%ﬁe ggﬂ? f?é% des

this procesphaagi supenituEedeagghysxymdmsaesenV|ronnentalIy hazardous
organi ¢ sol vents, produces furan cont ai ni ng by-products and results in
arelatively lowyield of desired product. The present

i nvention provides anARmpweded.srOAppSicatibﬁrSéfeaarN@g 08/469954,

4- substltut d-1H-i ndol e L gxgnide P . .

- 4- ?68&Pvé§00¥ﬁ8rg % eR¥ bPTERENGPeiBni tF ntRAITORY cafiiBeloses

per f or red matprbaessenserrepeﬁﬂnby4ayabhabtateﬁeﬁseﬁﬁéole BU?lQQxQQHQQUS
sol vent systens a resultlngﬁln better overall yield e avoidin

t he product?Sﬁlg?gFﬁﬁﬁncgmB§ 6HECF§aCE%HSraBb?BEF%Pr$%E?hYe§u%ﬁﬁltUted

advant ages g9fmkBRoxyinBbeSenbrbpyeali 89 %E&r?@é@n@y appareNtripomthe
subsequent description and the appended cl ai ns.

Sunmary of Pﬁerlﬁyéﬁﬂﬁﬁh_10199lf PP 871 87Fhetheedbntlosveasi of wnbehdes a
process forare nBEERA! 1AGoARGLIPONG,O %Qfegieémkigtﬂl 95aAuRPRLAREgYt{gal Iy

acceptabl e salt or prodrug erlvatlv ereo
15 dimethylformamide at room temperature (20-25°C) then

treating with arylmethyl halide at ambient temperatures to
give the l-arylmethylindole which is O-demethylated using
boron tribromide in methylene chloride (Tsung-Ying Shem and
Charles A. Winter, Adv. Drug Res., 1977, 12, 176, the

20 disclosure of which is incorporated by reference) to give
the 4-hydroxyindole. Alkylation is achieved with an alpha
bromoalkanoic acid ester in dimethylformamide using sodium
hydride as a base. Conversion to the glyoxamide is achieved
by reacting the «-[(indol-4-yl)oxylalkanoic acid ester

25 first with oxalyl chloride, then with ammonia, followed b&
hydrolysis with sodium hydroxide in methanol.

The process for preparing 4-substituted-1H-indole-
3-glyoxamide derivatives, as set forth above, has utility.
However, this process uses expensive reagents and

30 environmentally hazardous organic solvents, produces furan
containing by-products and results in a relatively low yield
of desired product.

The present invention provides an improved process
for preparing 4-substituted-1H-indole-3-glyoxamide



[err] wher ei n: Rl is selected fromthe group consisting of

[err] 20 wher e Rlerr] is selected fromthe
group consi sting of hal o, Cerr]-Cerr] alkyl, (err]-Cerr]
al koxy, -Swapweumo Clerr] al kyl) and PCT/US98/12173
halo(Cferr]-Clerr])alkyl, and t is an integer fromO to 5 5 _

both inclusive; Rlerr] is selgcted fromthe group consisting of
hydr ogen, hal o, Cerr]-Cerr] alkyl, Cerr]- C[err] cycl oal kyl ,

o] e pboeyekophbe e brocal (GhetEl-Gerle itldtion cegn he, o

sel ected frperfhemgdowpthohsespengiot, -£tedi]l{l available, reagents
using aqueous solvent systems and resulting in better
overall yield while avoiding the production of furan
5 Dbyproducts. Other objects, features and advantages of the
present invention will become apparent from the subsequent

description and the appended claims.

Summary of the Invention

10
The present invention provides a process for
preparing a compound of the formula I or a pharmaceutically
acceptable salt or prodrug derivative thereof;
15

N\
N
R

(I)

wherein:

Rl is selected from the group consisting of
C7-Cpo alkyl;

10

(R™), -
—CH,

10 7

20 R



10 -Sgerr]H and -P(O(OH[err] or salt or prodrug derivatives

t hereof; and Rlerr], Rerr] and Rlerr] are each independently
selected fromthe group consisting of hydrogen, (Cerr]-Cerr])al kyl, .
(d err] - (] eWO|9p&dICOXY, hal o(C[err]-Cerr])al koxy, PCT/US98/12173

hal o(Cferr]-Clerr])al kyl, brono, chloro, fluoro, 15 iodo and aryl;

whi ch process conprises the steps of: -5~ a) hal ogenati ng a
conmpound of formula X 0 R
20 e where R err] is (Cerr]-Cerr])al kyl, aryl or HET;
W th SO[errrEfférr] to forma conpound of formula I X [err] 25

b)  hydrolyzing and #ddfarkoxeialied ZreamReendr8lp conk9sfhg b¥ nalo,

- 6- err to forma conpound
of formula VII| C1-C10 alkyl, C1-Cyo alkoxy, -$-(Cj-Cyp alkyl) and

halo(C3-Cjp)alkyl, and t is an integer from 0 to 5
5 both inclusive;

RZ is selected from the group consisting of hydrogen,
halo, C31-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
~-0-(C1-Cp alkyl), -S-(C1-Co alkyl), aryl, aryloxy, and HET;

R4 is selected from the group consisting of -CO2H,

10 -SO3H, and -P(0) (OH), or salt or prodrug derivatives
thereof; and

RS, R® and R7 are each independently selected from the
group consisting of hydrogen, (C1-Cg)alkyl, (Cq1-Cg)alkoxy,

halo(Cy1-Cg) alkoxy, halo(Cp-Cg)alkyl, bromo, chloro, fluoro,
15 1iodo and aryl;

which process comprises the steps of:

a) halogenating a compound of formula X

B8
R\ /u\/”\
o R’

20 X
where R8 is (C1~-Cg)alkyl, aryl or HET;

with SO2Cly to form a compound of formula IX

0 0]
R\
0 R’
c1 IX ;
25 b) hydrolyzing and decarboxylating a compound of

formula IX



[err] 5 (@) al kyl ati ng a conpound of fornula Vi

R 0 [err] 10 wth a
compound of formula VIII [err] i
to forma ceowpemoskeof formnmula Vi [err] dBCT/USESAEBI ng
and dehydrating a conmpound of formula VI WO
99/ 00360 -7- -

8

R
\O Rz
Cl IX

to form a compound of formula VIII

0
Cl 2
Royrr1 ;
5
c) alkylating a compound of formula VII
0
RS
R°® o)
ki
R VII
10 with a compound of formula VIII
0
Cl\/”\ e
Royiiz
to form a compound of formula VI
S " )
R R2
0
R o)
R?
15 VI H
d) aminating and dehydrating a compound of

formula VI



[err] with an amne of the fornula Rlerr]NH err] in the

presence of a solvent that forns an azeotrope 5 wth mater to
forma conmpound of formula V; e) oxi di zing a conpound o
fornmula V WO99/60360[ err] 10 by refluxing in a pol®T f18¥:73r bon
sol vent havi ng a boiling point of at |east 150[err]C and a
dielectric constant of at least-10 in the presence of a
catalyst to forma conpound of fornmula IV 15

[err] f) alkylating a conpo%pd of the fornula IV

- 8- oH

with an amine of the formula RINH, in the

presence of a solvent that forms an azeotrope

5 with water to form a compound of formula V;

e) oxidizing a compound of formula V

10
by refluxing in a polar hydrocarbon solvent having
a boiling point of at least 150°C and a dielectric
constant of at least 10 in the presence of a
catalyst to form a compound of formula IV

15

f) alkylating a compound of the formula IV



wi th an al kyl ati ng agent of the fornula XCH2R4a where X is
a leaving group and Rlerr]Jais -CJerr]Rerr]b, 5
-Sgerr]Rerr]b, -P(O(ORerr]b)2, or -P(O(ORerr]b)H, where Rerr]b

is an aci d pogodogescong group, to forma conpound of PCT/US98/BKk Ul a
1] [err] 10

g) reacting a conpound of fornula Il _g-

[err] 15 wi th oxalyl "chloride and anmonia to forma
conpound of forrula I -9-

with an alkylating agent of the formula XCH2R4a
where X is a leaving group and R42 is —C02R4b,

5 -so3r4b, -pP(0) (0R4P),, or -P(0) (OR4P)H, where R4D

is an acid protecting group, to form a compound of
formula III

Y
R R III ;
10
g) reacting a compound of formula III
IIT
15 with oxalyl chloride and ammonia to form a

compound of formula II



[err] h) optionally hydrolyzing a conpound of fornula

15 [err] to forma
conmpound of forrmula I; and i) optionally salifying a conpound
of formul a WO 99/00360 I n anot her enbodi nent of the i nvenP¢bHSPEI2173
provi ded 10 a process for preparing a conpound of formula I conprising

the steps of: a) oxidizingga conpound of the formula V

15 [err] by refluxing in a
pol ar hydrocarbon sol vent hayi ng a boiling point of at

| east 150[err] C and a di eCH G\ cop$tant of at least 10
in the 20 presence of &xgat m a conpound of

formula 1V

II;

h) optionally hydrolyzing a compound of formula
II

IT
to form a compound of formula I; and
i) optionally salifying a compound of formula I.
In another embodiment of the invention is provided
10 a process for preparing a compound of formula I comprising

the steps of:

a) oxidizing a compound of the formula V

15
by refluxing in a polar hydrocarbon solvent
having a boiling point of at least 150°C and
a dielectric constant of at least 10 in the
20 presence of a catalyst to form a compound of

formula IV



-10- OH

[err] b) alkylating a conpound of the formula IV 5

H [err] with an
al kyl ati ng w@eoswoondo t he fornul a XCH2R4a whePET/XISP&12473
| eaving group and Rerr]Ja is -CJerr]Rerr]b,

-Sgerr]Rerr]b, -P(O(Oerr]b)[err], oarqyg- 10
P(O(ORerr]b)H, where Rerr]b is an acid protecting
group, to forma conpound of fornula II

c) reacting a conmpound of forrmula Il 15

N
1 '1
R R Vv
with an alkylating agent of the formula

XCHoR42 where X is a leaving group and R42 is
-copR4b, -s03R4P, -p(0) (0R4P), or -

10 P(O)(OR4b)H, where R4P is an acid protecting

group, to form a compound of formula III

II1 ;

15

IIT



[err]

-11- wth

oxalyl chloride and ammonia to form a conpound of formul a
I 5 [err] d) g%tionally
hydr ol yzi ngWe 988#§6dund of fornul a 10 PCT/US98/12173
[err] to forma conpound of formula I; and e)
optionally salifying a conpound of form#digd. The present
i nvention, further, provides new 15 intermnedi ate conpounds of the formula

IV

10

15

20

OH

with oxalyl chloride and ammonia to form a
compound of formula II

1I; and

d) optionally hydrolyzing a compound of formula
II

IT
to form a compound of formula I; and

e) optionally salifying a compound of formula I.

The present invention, further, provides new

intermediate compounds of the formula IV

wherein:

Rl is selected from the group consisting of

~-C7-Coq alkyl,



[err] wherein: 20 Rlerr] is selected fromthe group consisting of
[err] -12- [err]
wher e Rlerr] is selected fromthe group consisting of

hal o, wo99/00360 Clerr]-Clerr] alkyl, Cerr]-Cerr] al k®CE/US98/12173
-S-(Cerr]-Cerr] alkyl) and 5 halo(Clerr]-Clerr])al kyl, and
t is an integer fromO to 5 -12- both inclusive;

Rlerr] is selected fromthe group consisting of hydrogen, hal o,
Cerr]-Cerr] alkyl, Clerr]-Cerr] cycloal kyl, CIer{J derr] cycloalkenyl
-0-(Cerr]-derr] aIkyI) -S-(derr]-Cerr] aRyLIR aryl, aryloxy and HET;

10 and Rlerr], Rerr]—antHer; ach independently selected
fromthe group consi sting of hydrogen [#Zrr]-C[err])al kyl,
(err]-Cerr])al koxy, hal o(Cferr]-C[ err])al koxy,

hal o(Cferr]-Clerr])al kyl, brono, chloro, fluoro,

—‘CH2
10 ¢

R

where

R10 is selected from the group consisting of halo,
Ci1-C10 alkyl, C1-C1g alkoxy, -S-(C3-Cy1g alkyl) and

5 halo(Cj-Cig)alkyl, and t is an integer from 0 to 5
both inclusive;

R2 is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-Cp alkyl), -5-{(C1-Cp alkyl), aryl, aryloxy and HET;

10 and

R5, R® and R7 are each independently selected from the
group consisting of hydrogen, ({(Ci1-Cg)alkyl, (C1-Cg)alkoxy,
halo(C1-Cg)alkoxy, halo(Cp-Cg)alkyl, bromo, chloro, fluoro,

iodo and aryl. -
15 The compounds of formula IV are useful as intermediates

in preparing the compounds of formula I.

The present invention provides, in addition, a process
for preparing a compound of formula IV
20



iodo and aryl. 15 The conpounds of formula IV are useful as

i nter nedi at es in preparing the conpounds of formula I. The
present invention provides, in addition, a process for pre aring a .
conpound ofwOesReasd |V 20 CT/US98/121731 3.
[err] conprising the steps of: a)

hal ogenati ng a conpound of fornmula X5 -33-

[err] where R err] is ((err]-Cerr])al kyl, aryl or
HET; with So[err &J[err] to forma conmpound of formula
| X 10 5 [err] b)

hydr ol yzi ng and decar boxyl ati ng R und of formula I X

R ' R
7 1
R R v
comprising the steps of:
a) halogenating a compound of formula X
5
J L
§
R 2
\\O R
X
where R8 is (C1-Cg)alkyl, aryl or HET;
with S02Cly to form a compound of formula IX
0]
8
R
\\O R2
10 Cl IX ;
b) hydrolyzing and decarboxylating a compound of
formula IX
g
R
\\O Rz
15 cl IX

to form a compound of formula VIII

VIII ;
20



15 [err] to forma

conpound of fornmula VIII [err]
20 -14- (@)
al kyl ati ng woogrogeand of fornula VI PCT/US98/12173
R VI | 5 with a conmpound of formula VII
[err] to forma coaggund of forrmula VI 10
c) alkylating a compound of formula VII
RS
R o
R’I
VII
5 with a compound of formula VIII
0
cl 4
Ryrrr

to form a compound of formula VI
10

d) aminating and dehydrating a compound of
formulia VI
15 -

with an amine of the formula RINH, in the

presence of a solvent that forms an azeotrope

20 with water to form a compound of formula V



[err] d) amnating and dehydrating a conpound of

formula VI 15 ] [err] f
with an am ne of the fornula RINH2 in the presence of a
sol vent t hatVO 8¥e0860an azeotrope 20 wi th wat er PCE/YSEH/AF133
conpound of fornmula V - 15-

[err] e) oxidizing a coappdnd of formula V 5

[err]

e)
5
by refluxing in a polar hydrocarbon solvent having
a boiling point of at least 150°C and a dielectric
10 constant of at least 10 in the presence of a
catalyst.
In another embodiment, the present invention
provides a process for preparing a compound of formula
15 IV comprising:

oxidizing a compound of formula V

by refluxing in a polar hydrocarbon solvent having a
20  boiling point of at least 150°C and a dielectric constant of

at least 10 in the presence of a catalyst.



by refluxing in a polar hydrocarbon sol vent having a boiling

point of at .least 150[err]C and a dielectric 10 constant of at
| east 10 in the presence of a catal yst. In
anot her enbwoisaess) t he present invention provi des RCTHISIEATE3f or
preparing a conpound of fornula 15 | V conpri sing:

oxi di zing a conpound of fornmula V -16- [err]
Vv by refluxing in a polar hydrocarbon sol vent having a 20 boiling
point of at |least 150[err]C and a dielectric constant of at | east 10
In the presence of a catal yst. WO 99/ 00360

- 16- D&es il ¢@dDERSELH PionNo Of thdeIhyepiben

The 1H-indol e-3-gl yoxyl am des of the invention 5 enploy certain defining
terns as foll ows: As used herein, the term "alkyl" by itself
or as part of anotmihes 13:Hisidolleedt- gTRXS;1 athlldRss oFt Reyanisr ethefiioned,

a straight or qﬁgnc Qhal novalent hydrocarbon radi cal such as
net hyl, 2t hyie 9 teIP S IPdloMSti ary butyl, isobutyl,

sec-butyl, tert- butyl ,Asnul%@lalt Werein, itheperi,, “AeaRa™ Yy sharty orhay! .

octyl, nonyl d &% another substituent means, unless otherwise defined,
a straight or branched chain monovalent hydrocarbon radical
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,

10 tertiary butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,
isopentyl, neopentyl, heptyl, hexyl, octyl, nonyl, decyl,
and the like.

The term " (C1-C10) alkoxy”, as used herein,
denotes a group such as methoxy, ethoxy, n-propoxy,

15 isopropoxy, n-butoxy, t-butoxy, n-pentoxy, isopentoxy,
neopentoxyl, heptoxy, hexoxy, octoxy, nonoxy, decoxy and
like groups, attached to the remainder of the molecule by
the oxygen atom. _

The term " (C3-C4) cycloalkyl™ includes
20 cyclopropyl, and cyclobutyl groups
The term “C3-C4 cycloalkenyl” includes a
cyclopropenyl or cyclobutenyl ring having a double bond at
the 1- or 2- position.
The term “halo” means fluoro, chloro, bromo or
25 iodo. -
The term “halo(C1-C10)alkyl” means a (C1-Cig)alkyl
group, substituted with from 1 to 3 halo atoms, attached to
the remainder of the molecule by the alkyl group. The term
halo(C1-C10)alkyl includes the term halo{Co-Cg)alkyl.

30 The term “halo{Cj-Cg)alkoxy” means a halo-
substituted alkoxy group which group is attached to the
remainder of the molecule at the oxygen of the alkoxy.

The term "aryl” means a group having the ring

structure characteristic of benzene, pentalene, indene,



and the |iKke. The term"((err]l-Cerr]) al koxy", as used

her ein, denotes a group such as net hoxy, ethoxy, n-propoxy, 15

i sopropoxy, n-butoxy, t-butoxy, n-pentoxy, isopentoxy, neopent oxyl ,
hept oxy, hewo9p/00366t oxy, nonoxy, decoxy and | i ke groups,PGEUSABAL3t o

t he remai nder of the nol ecul e by t he oxygen at om The
term"(derr]-Cerr]) cycloalkyl" i ncl udgs; 20 cyclopropyl, and cycl obutyl
groups The term "C3-C4 cycloalkenyl i ncl udes a

cycl opropen clobut rln Qnd at the 1- or 2-
posi ti on. HapHer ene,.é?@% qﬁ%ﬁ xﬁ%?%r%ﬁﬁ%wo, brono or 25

i odo. anthracenkhetter mTHeaIao(ﬂ[ e}ﬁ’du-}ﬁ[m bealdptionmans a

(derr]- qmr p, NH d wiith from1l taq 3 halo atons,
attached to® Sq:t]ﬁ%”:reedrni'fJ‘r%ﬁ’éLi UB*E eé"tlfy SEHECHE) TR he BFeURer m
hal o( ([ er r ] ddrarirdtislk £ i (ru:ll-tﬂge)samd@e. t @rrre fled a6t erethhyGgrr]) al kyl . 30
The term "halo((err]-Cerr])al koxy" neans a hal o- substituted al koxy
group wh?ch EroGslisst keadcedale t meferaldM|ﬁid@rl@fe tolve oldlogdmles .at t he
oxygen of the al koxy. he term "aryl ans a group haV|ng

the ring struct ur e hdrE® lairéﬁoé‘yof e A a&éﬁf&lré’h‘é’ gtidshed t

-17- najpa h@mmd@ztdﬁrte}e henichane byphenaxyedna.inker .
ant hracene, etc. The aéﬁ3 ronf ggy be optionally substituted with 1 to
3 substituents sel ect ed'¥ l'oerfﬂ'u he- SGVady gro%n&%‘ﬂ%@ substituent with

(Jerr]-( erdr] hldndrdPrefeialy plitnat deparkd Sy @[h%r IShllek@p6 O

hal o (preferable fluorine or chlorine). he term "aryl oxy"

means ah¥ar i THGRCRAYY itldchstrhss L tuticre neantiicger Jhe W@rﬁbl"é&ﬁlvén@y an

oxygen |inkgfroup” includes hallRf (RNPorHA HEHP 2R § 154bsti tuent
W th an ‘unshared el ectron pair that departs fromthe substrate in 10 a

nucl eophi i ¢ substi t uthhen tegae tHidh inclivgase dyriddas npyrazigeoup” incl udes
hal 0, sul f opatemieetat & ANHANGd,| KRrrrole L. r?grazole,-r%rra%r mtlﬂlggp (hl udes

pyridine, pyrazine, pyrim di ne, pyri role, pyrazole
t hi ophene, thlatﬂﬂla?z:oIléotibslcﬂzml@z(oI%ﬁadbmlxzolt@ladmamlazoll@ldamm e

15 triqzgol gzrﬁr%&otleﬁt raqﬁ:fjlﬁz ra‘l%)q_ehet OG- Jdy 2 4 Qﬁr}lﬁ& erocy itached to

t he remai nd ecu any carbon 1n ic ring.
The salts ofataechashiourtde foeﬂfadmra df dhe amelecule by any carbon in

the heterocyclic ring.
The salts of the compounds of formula I are an
additional aspect of the invention. In those instances

20 where the compounds of the invention possess acidic
functional groups various salts may be formed which are
more water soluble and physiologically suitable than the
parent compound. Representative pharmaceutically
acceptable salts include but are not limited to the alkali

25 and alkaline earth salts such as lithium, sodium, .
potassium, calcium, magnesium, aluminum and the like.

Salts are conveniently prepared from the free acid by
treating the acid in solution with a base or by exposing
the acid to an ion exchange resin.

30 Included within the definition of pharmaceutically
acceptable salts are the relatively non-toxic, inorganic and
organic base addition salts of compounds of the present
invention, for example, ammonium, quaternary ammonium, and

amine cations, derived from nitrogenous bases of sufficient



addi ti onal aspect of the invention. In those instances 20 where the
conpounds of the invention possess acidic functional groups various
salts may be fornmed which are nore water sol uble and physiologically
sui t abl e t hep 99/b6360 parent conpound. Representative phar nRCEUWSPY AT
acceptable salts include but are not limted to the alkali 25 and al kaline
earth salts such as lithium sodium —1potassium cal cium nmagnesi um

al um num and the |ike. Salts are conveniently prepared fromthe free

acid by treating,the acid jn solution with a base or by exposing
the aci d t PARLEORYokenERGE FoLFH. WaEh the ComPOUNGR Qi i CHITERHePD
definition géepharpRcerbhsat]) Vs. M. agsept pbbe salt s BHAdedei &t vely
non-t oxi ¢, inorganic and organi c base addition salts of conmpounds of

the presentSaltsinvdnt PRAr- 19¢1 exafi el ~bPmbh? UMW) quat ernary amoni um and

anmi ne cations, derivef 5880481 4FOUSHPUSa PESES OF éﬂgfédﬂﬁﬂﬁnds of the
- 18- basicity to formSalts with the conpounds of this invention

(see, for ekaWppElos whichehyee ehemjicallyher melahdkigdally Ggavable,
Phar. SCi ., 4B8ind- . - . jvat f th
ar. oCl ?Ptgﬁ%; %ﬁd(ﬂgzgﬁlé by solv%%i\zlsm OPF%%%%@%%%J}@QI ves o e .

conpounds o e 5 invention Which e chem I'y “or rcally

cl eavabl e congibipssahide beeripeunys sof Vo g sinventigmerhigty i ogi cal
condi tions .l ovent whi . phar,yaceutical ly
active in véegrﬁ%eg?‘?ggg;g%/gg %thl@)f%% £ J,igg?ri)ouI?l%&sﬁ([)&fetJt’\ﬁelss olhfﬁl‘ven'?i on have
activity inchopbuniei ofathils 1Lnvemih daskader aeatviey fior rgtibuthdie acidl

deri vative for ft ffers advantages, of solubility,.tissue
corfpatitlt% | i ?x\}finbaseogeﬁg{)%gleé ré?%%%’e%‘gga&n%rﬁ%f% a‘%e%]rv i ¥ PR,
Bundgard, oftéh, obfstgnadvaktagksigst ppluldiBitPl-124ssud sentpert iNBEtey,dam

1985). Prodr uga 'incl ude gci d derivati veslwell known to, 15 rac%}i’ti ners of
the art, sulh 98 2¥GF BXahpPe, Lest Pammaliay ot 1Y ?se%ﬁ:'ti%ﬂl a%dye
parent aci diic, cbgpbgndofii Phodrugs, Spib ! abpte, ad cahpl ,EXyevid e amytepadLed by

reaction of arent acl d conpound with a suitabl m ne. Sinple

al i phatic o}ggsbﬁat{?go%‘f%‘f‘sl Jr‘f“g%daﬂ‘gn‘w%’é’r‘ﬂ? ‘b‘?%d’t%lelzg‘n%%t on the
gorrpougfss Oﬁr&htﬁtﬁ.ﬁugﬁkib?ﬁ e prefesied as, gjpogxmﬁplhé,n mfase)s iltki Is
esirabl e to_prepare double, . ester type prodrugs such as (acyloxy) alky
esters or prgl{’?ﬁ?ﬁo%&}cﬁ?ﬁ%%’y‘?’)‘o%g)';‘%yg&é%‘%r%c?lgm Compouné WL & er m
"acid protegtii 8gbYE0LPEohS]l USEH ARI@:H PBepdred tby Srdd@iuantdy wsed in

synt hetic organi c chemistry refer to a group which will prevent

, Lo -, ¢
an acid gr oRprERbnfctd B%P?W%a‘t”r% 3SRl tRRER i R RSy r i BERAR on sonme
ot her f nepbhebat 8f OsPoRitidecSBLSULEri Pl Mhe M Crll beyrfupyed

20 pendent on the compounds of this invention are preferred

prodrugs. In some cases it is desirable to prepare double
ester type prodrugs such as (acyloxy) alkyl esters or
((alkoxycarbonyl)oxy)alkyl esters.
The term "acid protecting group" is used herein as
25 it is frequently used in synthetic organic chemistry, to -
refer to a group which will prevent an acid group from
participating in a reaction carried out on some other
functional group of the molecule, but which can be removed
when it is desired to do so. Such groups are discussed by

30 T.W. Greene in chapter 5 of Protective Groups in Organic

Synthesis, John Wiley and Sons, New York, 1981, incorporated
herein by reference in its entirety.
Examples of acid protecting groups includes ester

or amide derivatives of the acid group, such as methyl,



when it is desired to do so. Such groups are discussed by 30 T.W G eene
in chapter 5 of Protective Goups in Organic Synt hesi s, John Wley and
Sons, New York, 1981, incorporated herein by reference in its entirety.
Exanpl es of WOA9®930ot ecti ng groups i ncl udes ester or ami BB ves
of the acid group, such as nethyl,

-19- nmet hoxynmet hyl , net hyl -t hi onmet Bmig- t et rahydr opyr anyl ,

nmet hoxyet hoxynet hyl , benzyl oxymet hyl, phenyl aryl, ethyl,

2,2,2-trichl et i : sbut tyl,

tri phenyl rretn%}??;%ertohr?ryolﬁenzy r%ﬂt-&?{r%e%\eyﬁﬂs%]l'ylt?gtrg hyﬁr"@bgr%gﬁ]lyl ,

pyr rol i di nymetdiqers tdigiynethyol nianganidymethyl, sheneflemydd ethyl,

aci d- prot ecty i ) _ Rr,ef Cqp s Made By the
Process of t%é?%%ﬂﬁgﬁﬁﬁﬁ?fggéle' 2 methy%é&%g%%%ﬁﬂéd grgﬁ'n df conpounds of
formula | cygragentd byt niphqmdeestholf, thhé dowstitemz yilnv dntimert harles itihdse
wher ein: ¢ N, N-dimethyl, olidinyl ﬁi ri%qh lrk iS--n' erriiis

hal o, cytcl opr'opyT, mel}yﬁ)/l P¥} y]l, pryodyl, RSTETRVE &F B5 %rﬁgl[xﬁﬁl €.
Rlerr] is - @&mrefdtrahdcid-priteraindReradp drsd mietényl]. are H.

Compounds whi ch can be made by the process of the i nstant invention

i ncl ude: 20 ((3-(2-am no-1, 2-di oxyet hyl ) - 2- net hyl - 1- ( phenyl net hyl ) - 1H

i ndol - 4-yl ) ox\Drecfdrmed@addpounds Made By the Process of the Invention

dl - 2- ((3-(2-am no- 1, 2-di oxyet hyl ) - 2- net hyl - 1- (phenyl net hyl') -

1H i ndol - 4-yl ) oxy) propanoi ¢ aci d, ((3-(2-am no-1, 2-di oxyet hyl)-1-

((L,1 -pophenyl)-2- 25 pramirndd o i -ddhdowdels 4y lemmiacet i ¢ aci d;
((3-(2-amno-1, 2-di£§) ethyl)-1-((1,1 -q:iﬁ)he,n 1) -3-yl methyl) -

2- net hyl - 1HATERESH 3%6 QTS QY the “{S( Nt FINIHTGOR aXeditRRF hyl )
-1- ((1,1" -highenyd ) -4-ylnethyl) - 2-met hyl - 1Hi ndol - 4-yl ) oxy) aceti c
acid; 30 ((3-(2-anino-1,2-dioxyethyl)-l-((2,6-dichlggophenyl)nethyl)-

(R,
h— (CHz) lﬁz—@

Rl is ;

RZ is halo, cyclopropyl, methyl, ethyl, propyl, O-methyl or
15 S-methyl;

R4 is -CO2H; and

R, R® and R7 are H.
Compounds which can be made by the process of the
instant invention include:

20 ((3-(2-amino-1,2-dioxyethyl)-2-methyl-1-(phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid;
dl-2-((3-(2-amino-1,2-dioxyethyl)-2-methyl-1- (phenylmethyl)-
1H-indol-4-y1) oxy) propanoic acid; )
({3-{2-amino-1,2-dioxyethyl)-1-({ (1,1’ -biphenyl)-2-

25 ylmethyl)-2-methyl-1H-indol-4-yl)oxy)acetic acid;
({3-(2-amino-1, 2-dioxyethyl)-1-((1,1’ ~-biphenyl)~3-ylmethyl)-
2-methyl-1H-indol-4-yl)oxy)acetic acid;
({3-(2-amino-1,2-dioxyethyl)-1-{ (1,1’ -biphenyl)-4-ylmethyl) -
2-methyl-1H-indol-4-yl)oxy)acetic acid;

30 ({3-(2~amino-1,2-dioxyethyl)-1-( (2, 6-dichlorophenyl)methyl)-
2-methyl-1H-indol-4-yl)oxy)acetic acid;



2-met hyl - 1H-i ndol - 4-yl ) oxy) aceti c aci d;

- 20- ((3-(2-am no-1, 2-di oxyet hyl)-1-(4-fl uorophenyl) net hyl ) - 2-
met hyl - 1H i ndol - 4-yl ) oxy) aceti c aci d;
((3-(2-am nwolgsdeztooxyet hyl ) - 2- et hyl - 1- PCT/US98/12173

((napht hal enyl ) met hyl ) - 1H-i ndol - 4-yl ) oxy) acetic acid; 5
(3-(2-ami no-1, 2-di oxyet hyl ) - 2-et hyl - 1- (ghgny!l net hyl ) - 14
dol - 4- yI)oxy)acetic aci d;

5o ey S S PR e 2
3- E}Zl ani nanétlﬂymnx-yﬁtdwlat} Ay X (o’lxy:l) atnqﬂm;dcjl-d% yl met hyl )- 10

-et 1H |

3- (g am nopg:?Z @na”f ‘}11 ’@ie Ylﬁ.“&‘é‘}ﬁ}ﬂylz N1 et hyl ) -

grogyl 1F+((m%?hﬁh&déﬁ%?wmﬁﬁﬁyxa{mH4indol 4- yﬁzox%)aCﬁ$1c acid;
(AT SiPseidy T iR e (R Yistnya ) - 18-

2- ani nog:xld&@h N)asiwacétn(& ]ac]a.cb'l phenyl)-2-yl met hyl) -
| opr opyl - 1H—| 4%/ acetic acid;

- (
:::a (2-am hb31! 22‘%}?30‘%3/ SR L I phenAanapbenyirethyl) -2-
(

~

~ ~ AF"A:

T

'O ! Q.OOD."‘OOO
o<

y|)0éﬁﬂﬁmniﬁmﬁﬂdéiﬂ4Lyl ) oxy) cetlc acid;
2-am no- 1, 2- dloxyetgﬁ/g - et hy I- - phe P/I rrethyl)-lH— 20
- 4-yl) ok % £ TaiRg T dloxyethyl) 1,1"biphenyl)-2-ylmethyl) -

- (24 r@—ét I_zﬁlmﬁickbd-)zt-zyﬁt&%}) aﬁ:é@it@»acﬂd
nyl met hyl ) i ndol | ) oXy)acetic acid
-(

2o mbla 62 TRyt wd ) L e iy - L TR R ) =2~y Lme thy1) -

i ndol -4-vy}) .
3-(2- amnoi ﬁ%&%ﬁ%ﬁ?%ﬁ%ﬁ?ﬁfﬁ fﬁgrﬁﬁy a%ﬁﬁ%anf?ﬁethyl) 1H
i

dol - 4- yI)okﬁa&%ﬁl&l%Th: oxyethyl) -2-cyclopropyl-1- (phenylmethyl) -

((
in
% 3-(2-am noﬁl ~ 28 DXYEL Y, %)ga)\(@%% “Fe e | hy' 1-

~O~S5—~5
_(D('DOO

S F

henyl net hy 1H 1 ndol ™~ acetic acid
3- (2-é-r$i no 13*2(23hmymhly;|3 =L Xy iyl =11= Q@hdd%ﬂrétﬁwl))-—mlmethyl)—

o B Sdinan ooy apetic acid
phenylnethyﬂ)(13#(2mnminb§dQZWQQQxxﬁﬁHYkMﬁZtethyl'l-(phenylmethyl)-lH-
ol 2P i iyt cdafprens et b)) i

{(2- amlno 1,2-dioxyethyl)-2-ethyl-1- (phenylmethyl)-1H-

20 1ndol—4-yl)oxyacet1c acid;
({-3-(2-amino-1,2-dioxyethyl}-2-ethyl-6-methyl-1-
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid;
({-3-(2-amino-1,2-dioxyethyl)} -2, 6-dimethyl-1- (phenylmethyl) -
1H-indol-4-yl)oxy)acetic acid;

25 ((3-(2-amino-1,2-dioxyethyl)-2-methyl-1-(phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid;

((3~(2-amino-1, 2-dioxyethyl)-6-ethyl-2-methyl-1-

(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid;

({3-{2-amino-1, 2-dioxyethyl) -2, 6~-diethyl-1- {phenylmethyl) -
30 1H-indol-4-yl)oxy)acetic acid;

((3-{2-amino-1,2-dioxyethyl)-2-methyl-6-phenoxy-1-
(phenylmethyl) -1H-indol-4-yl) oxy)acetic acid;
({3-(aminooxoacetyl)-2-ethyl-6-methyl-1-(phenylmethyl)-1H~

indol~4-yl)cxy)acetic acid; and



-21- ((3-(2-am no-1, 2-di oxyet hyl ) - 2- et hyl - 6- phenoxy- 1-

(phenyl net hyl ) - 1H-i ndol - 4-yl ) oxy) acetic acid or a phar maceutical |y
acceptabl e salt thereof. O these conpounds, preferred
conpounds i@PeEE60 5 PCT/US98/12173
((3-(2-am no-1, 2-di oxyet hyl )-2-ethyl -I-(phenyl nethyl)-I1H

i ndol - 4-yl )oxyacetic acid; -21-

((-3-(2-am no-1, 2-di oxyet hyl ) - 2- et hyl - 6- net hyl - | -
h | met hyl i -
R O e i B s g

((-3-(2-am no- 1, 2- di oxyet hyl) thyl -1
1H-i ndol - 4- wmm@pgwmﬁﬁhx;knﬁﬂrlndol 4-yl)oxy)acetic acid or a

(ot 22 N bl i) TR el e TRy )

i ndol -4-yl ) Oxy)acetic aci
((3-(2-amino-1, 2- di ox Rt Hyeses-compplun@lsrendferred compounds include:

henyl net h - 1H ]
(henyl 1Bt I - ol Y BORAREG BBAS cometnyl) -1
1H i ndol - 4- ymﬁ@@fﬂmyﬁhaxyanatlc acid;
((3-(2-amn

; h | th -1-
Egge?yl net hZI) 1|—‘- mﬁféﬁiﬁ&l&% C:é;ﬁ% ??,e z%;égm:hf:l;o
((3- (ani nooxpaeeatyline- ot yll—y mﬂem o ek dl;
I(? g?l(_zfléﬂ )ng-x‘}%%c té%vg’f%&)z ﬁ@f‘r}(ﬁthérlahénéxﬁlrlethw -1- (phenylmethyl) -

(phenylh@thﬂm}ihhdlndebﬂA<yhaQkx%acebmdd30|d or a phar maceutical ly

accept abl e sal.t hereof 0 ounds even nore
prefgrred arg3((3-@3ines 1, 2- dloxyethyfg 2—me%%y& L Dhenylmethyl) 1H-

anino-l,z-dh@mweehywﬂ %m@ﬁbhﬂtlb-éahanylnethyl)-IH-lndo

yl )oxy)aceti, _aci.d and ( am nog-1, 2- dIOX eth -2- eth I-

1- (phenylneﬁﬁfrﬂZfﬁmlﬁ§6pﬂi*fPP5¥?§@§rlc a&i methyl ~  The nost

preferred cq@m@u@qnmnm@h Gam-ﬁ%d@ﬂ@ﬂawqqoxy)aQ%thGeabﬂata”t process is
((3(2f,15n g?y di ox ethylzl)

et hyl - 1 (pHé 7125 ﬁ&&WXQtFWﬂdxgaéeFP@tﬁyﬂd1oﬁpéenylmethyl)-

pharnaceutlqathd@QGQPSQb| 3%%%%t&&e%%ﬁE
-22- oun formula IV wherein RL [err]

is ((3-(2- aminc> 1, 2-qierypthy 1n alomedhsl ofropghroxyet hyl |
ethyl, prOpwbhe%yﬁﬁkQ%blqh1§>E%hBXL4aQQ)8&%?%ketBEeﬁELda”d Rlerr] are H

are preferred infernediates in the process king the 5 conpounds of
formula 1. ((3- <amlnooxoar@éY%égﬁ-sﬁéWérﬁe@e@bwéo&ndpbﬁnyémﬁuhalbv1Hs 2-

et hyl - 12§ phemaomeihyh)) vk ade®i hidiadahe:
((3-{2-amino-1,2-dioxyethyl)-2-ethyl-6~phenoxy-1-
{phenylmethyl)-1H-indol-4-yl)oxy)acetic acid or a
pharmaceutically acceptable salt thereof
Of these compounds even more preferred are {(3- (2~
25 amino-1,2-dioxyethyl)-2-methyl-1- (phenylmethyl)-1H-indol—4-
yl)oxy)acetic acid and ((3-(2-amino-1,2-dioxyethyl)-2-ethyl-
1- (phenylmethyl)-1H-indol-4-yl)oxyacetic acid.
The most preferred compound which can be prepared
by the instant process is ((3-(2-amino-1,2-dioxyethyl)-2-
30 ethyl-1-(phenylmethyl)-1H-indol-4-yl)oxyacetic acid or a
pharmaceutically acceptable salt thereof.



Further typical exanples of compounds of fornula IV which are useful in
the present invention include: 10

2- chl or o- 1- ( 3- net hyl phenyl et hyl ) - 4- hydr oxy- 6- met hoxy- | H i ndol e;

2- cycl opr oppo-92403k0et hyl t hi ophenyl net hyl ) - 4- hydr oxy-5- (2-  PCT/US98/12173

f I uor obut oxy) -1 H i ndol e;

2- (cycl oprop-1-enyl)-1-(5-chl oroheptyl pheyyl ethyl)-4- 15

hydr oxy-5, 7-di fl uoro-1 H i ndol e; 2- met hoxy

1- (3-t-butyl phenyl net hyl ) - 4- hydr oxy- 7- phenyl | B _indol e;

2-met hyl t hi o- 1- 4- phen %w%hww‘r%ﬁ%a -V mhasan &1 odo- 1H i ndol e;
20 2-phenyl -1 -heptyl -4-hydroxy- | Hitndol e;

2- napht hyl - 1- oct yl - 4- hydr oxy-© é&y}vlk+indole;

2-cycl obut yl - 1-Todéyi  4~M\dr gRy- 1H-i ndol e;

2- (cycl obut -isenyl) - 1- (2- chFofophenyl yegdyl 3 -Hatw dr&xyrdpropyl, methyl,

but oxy- 1H i ndol e; 25

2- cycl opr opyethybet pueryl - L-+yetriorly - (S-ridthorbhend®,- BE and Rhdote;H

rzreg ﬁzfl_ Fﬂ Ioﬁa%? ggilé%ellrég’ B‘xetnetrc%ﬁ(é/cpiqa 3 sI ez{xbyflﬁe 4prhc}/<9ersosxyf06r making the

2- met hoxy- 1- ¢@mpivenygs nef hfd yineley | et hyl ) - 4- hydr oxy-7-(2- 30

chl oroet hyl ) - 1Hi ndol e; ,
2-ethy|thio-1-tetradeg§W9zﬂ?ﬁ&k&ﬁ%ﬁ%fEQQH?ﬁmﬁﬁ33ﬂ+9§uﬁﬂ§§ula v is 2-

-23- ethyl-1- (phenPrmeessl jof4 theltdwertH-aihdole. The process
of the present inventign ﬁﬁovides.aq' i nproved. net hod for synthesizing
the conpounds of formd % e LEHIFS €T (RMRIYPIR /T IAE Y agent s

as shown in 1v decheheate asséBll OMB.the present invention include:Schene |

10 2-chloro-1-(3-methylphenylethyl)~4-hydroxy-6-methoxy-1H-
indole; :
2-cyclopropyl-1l-(4-ethylthiophenylmethyl)-4-hydroxy-5- (2-
fluorobutoxy)-1H-indole;
2-(cycloprop-l-enyl) -1-(5-chloroheptylphenylethyl)-4-

15 hydroxy-5,7-difluoro-1H-indole:;
2-methoxy 1-(3-t-butylphenylmethyl)-4-hydroxy-7-phenyllH-
indole;
2-methylthio-1-(4-phenylethylphenylmethyl)-4-hydroxy-6-iodo-
1H-indole;

20 2-phenyl-l-heptyl-4-hydroxy-1H-indole;
2-naphthyl-1-octyl-4-hydroxy—-6-hexyl-1H-indole;
2-cyclobutyl-1~dodecyl-4-hydroxy-1H-indole;
2-{cyclobut-1-enyl)-1-(2-chlorophenylmethyl)-4-hydroxy-7-
butoxy-1H~-indole;

25 2-cyclopropyl-l-octadecyl-4-hydroxy-5- (3-fluorohexoxy)-1H-
indole;
2-{cycloprop-1l-enyl)-1-(3-pentoxyphenylethyl) -4-hydroxy-6-
methyl-1H-indole;
2-methoxy-1- (2-phenylmethylphenylmethyl) -4-hydroxy-7- (2-

30 chloroethyl)~1H-indole;
2-ethylthio-1l-tetradecyl-4-hydroxy-5, 7-dibromo-1H-indole.



[err] 15 . A conpound of fornmula V is dissolved in a polar

hydr ocar bon sol vent, having a boiling point of at |east 150[err]C and a
di el ectric constant of at least 10[err]C, such as

- 24- dWeLMPIshe gl ycol , Cellosol ve, Carbitol, glyme, diRffTH8M21T3,,
triglyme. Carbitol is preferred in the instant process. The anmount of
sol vent used shoul d be sufficient to ensig®- that all conpounds stay in
solution until the desired 5 reaction is conplete. Sol vent s

having a boiling point of from &I 1B Tnven rr]C and a dielectric
constant of 10 to 20 are preft-:uv::.éas'r §i e %ﬁ%ﬁ'a boiling point in

the range of from 150[err]C to 220[err]C and a dielectric constant of

from12 to 18 are m)StT Opx%rc,eefsesr [ the resent 'nve@%gu@ﬂl %%:OQ;id)tJ'earn

sui tabl e sol vents i nclude m di chl orobenzene, bronobenzene, nmtolUuildine,
o- t ol ui di ne,improtedmeetharetfion opoltdtesdaniolg thel dmpomidsacfl dicombiiane

2-heptang|, &%%%5‘?9@¥$Eﬁg¥vef*é¥ééﬁf§‘%%%E%%%%e %%%%%Ets as shown in
Scheme I as follows.

Scheme I

10

(III) (II)

15
A compound of formula V is dissolved in a polar
hydrocarbon solvent, having a boiling point of at least
150°C and a dielectric constant of at least 10°C, such as



15 1-octanol, 3-nethylcycl ohexanol, benzyl al cohol,
2- met hyl cycl ohexanol , 4-net hyl cycl ohexanol, octanenitrile,

hexanenitrile, alpha-tolunitrile, 1,1, 2, 2- tetranethylurea and

tri et hyl enegbysod3so The solution is heat ed, pr @OIVEEIBAIZYTY t he
reflux 20 tenperature of the solvent selected. It is de5|rable to

conduct the reaction in the presence of _g,catalyst, such as Pd/ C, Pt/C,
PdO Pt err], V20[err], CQuO N O DDQ or NhC{err] Pal | adi um on

car bon and pal | adi_ um oxi de are preferred. The reaction is substantially

conpl et e i n SRy L @Glern%mc@s}-rt ed4opn1vie®yr Carbitol®, glyme, | ddgwm(EI V)
may then be 3§l yl gty th n l;at i f fornula
rcfexeyi‘ g\dﬁek ar t l l%e referdedy 1?1 %%R}%%nctan% 555 éecst

XCH2R4a whe Vi ng group als a
car boxy, TI@JIammyit ot mﬁmnwsedcﬁdhogﬂwpe prtmfemlelngt foootesstuad Wi t h

30 an ester i £ e .of y br.oqnpacetate is
a preferred a yI all ncgj ;)gerﬁy %&’l%&al%?l s%l%%%&geg%%ﬁgl &&e 51&5§‘§sei m
car bonat b, swdiaimorailso a1 eltiet.hi um car bonat e cesi um car bonat e,

sodi um bi carbonate, p iLym car te or tas h chi
Pot assi um car bonat e |§t°6i§'sen“s havile"d B3R bR Yo 4'sd* g:

preferred. T “dhmunt aofdml]]eydtaﬂcngoag&rahtl ®fnald ¢ Riocare preﬂm\tﬁl’ t he

reaction is 3GC0 i shed .ysing a. excess | k agent
relative to #)% D58 ¢ r% %O&g‘tl&g?é)lo.lg'%hé‘nr &R& F6RIEs O%r éﬁé’?‘él}%@ ggrtrq ed
out in an 522:0r°gamnd aoldi@iiecﬁucilm asnatehenef &ekoNn2t td €80khre most

dlnethyiﬁorn%pgf %;her sui tabl e sol vents i ncl ude t et rahydr of ur an,
nmet hyl hyﬁ’f %ﬁﬁ? ‘acetonitrile, or t- butyl rmnethyl ether. The

reaction is conduct edEaamples bmeh@truvses_teﬁolfer erlakeus Ahenflet 0

100[err] C, pref.er aiblry at 10 ag)bl en tenperature, and is substantially
conpl et e |n1%6%ﬁ?1 ObEnZEnsy 58@9 GEGERG n &R RS INEac Cated Udieyed and
such corwanmnethrye@rd.emle&emer afyne2, 2-tetrachloroc®dn@pal ly, a

phase transfer reagent such as tetrabuty | anmoni unbr oni de may _be

enpl oyed. 15 -heptanol, ZPIbé’ﬁéPlxé(teltBﬁanl'gloyél%éllﬁlé’é'oplenl@nﬁeadiﬂefoéahl eved

in a twesst ep-JquteeRss @)Lnféthﬁjﬂlctych@hle&ﬁnb'lteb@%@'y@t Q1kbho1, W th oxalyl
chl oride at concentrations from about 0.2 | . 5mol , preferably at

equi mol ar céh@Eﬁ?%é#i6H§h@§4§P|ve4f@ethYlFW€l§P§¥PPﬁé mPCAngn tsdileent
such as ”EtWEXQH%nEEEQﬂkﬂeal%@a-%BthQEQ&qb tﬂ'thoﬁa%%Qih%%%hyQ%&Q%n
tetrachl ori de,  ether
and triethyleneglycol.
The solution is heated, preferably to the reflux
20 temperature of the solvent selected. It is desirable to
conduct the reaction in the presence of a catalyst, such as
Pd/C, Pt/C, PdO, PtOp, V05, Cu0, NiO, DDQ or MnOs.
Palladium on carbon and palladium oxide are preferred. The
reaction is substantially complete in about 30 minutes to 24

25 hours.

Indole (IV}) may then be readily alkylated with an
alkylating agent of the formula XCH,R%2 where X is a

suitable leaving group and R4a is a protected carboxy,
sulfonyl or phosphonyl acid group, preferably protected with
30 an ester group, in the presence of a base. Methyl
bromoacetate is a preferred alkylating agent. Suitable
bases include potassium carbonate, sodium carbonate, lithium
carbcnate, cesium carbonate, sodium bicarbonate, potassium

bicarbonate or potassium hydroxide. Potassium carbonate is



or toluene are preferred. Tenperatures from about -20[err]Cto anbi ent

tenperature are suitable, preferably about -5[err]C. In the
second step, the solution is treated with ammoni a; either bubbled in as
a gas or, pWwoe9emsse, using a 25 nolar excess of 30@6aqueou§CﬁﬂﬁBﬁﬂéﬁ3 The
reaction is typically conducted at tenperatures from about -25[err]C
to 25[err]C, preferably at about -2[erg]Cto Oferr]C, and is
substantial ly conplete in 10 mnutes to an hou;0 hvdr o
drolysis o d hi d 0] as potaSS|un1 ydr oxi
:_iiyt hi u)r/n hydr%’ %re%god%% Ry 3’;‘181)% fb%sﬁ(ysla% r 85t 3 AAth ‘?fé,' in

a |l ower al coﬂlmlwmxvertthe reacml(olm as msitaram:lqomﬂlia;rhx@ld, ulss’m@r Qp&mar et c.

or solvents such r dr of ur xane .an ceton
26 exced O G R el At R 7 e StedGinE  HPLG
the reacti onmatferSaliene Thecarapt ivdNiilsopee fle@ably dﬁtrﬁﬁ@dn%u\&hqih Sarting

mat eri al s.and__i nt er nedi.at e conyerted to peru t.
Starting Tat &5%ARLG SOLYE é’}atsél(‘f a@CoPERNE o BRE °n1tF-'6IlIeoW|rng procedur e.
Scheme |1 dimethylformanide. Other suitable solwvents include

tetrahydrofuran, methyl ethyl ketone, acetonitrile, or t-
butyl methylether. The reaction is conducted at

temperatures of from about 0° to 100°C, preferably at

10 ambient temperature, and is substantially complete in about
1 to 24 hours depending on the reactants employed and such
conditions as reaction temperature.

Optionally, a phase transfer reagent such as
tetrabutylammoniumbromide may be employed.

15 Preparation of glyoxamide II is readily achieved
in a two step process by first treating intermediate III
with oxalyl chloride at concentrations from about 0.2 to
1.5mmol, preferably at equimolar concentrations relative to
the starting material. Solvents such as methylene chloride,

20 chloroform, trichloroethylene, carbon tetrachloride, ether
or toluene are preferred. Temperatures from about -20°C to

ambient temperature are suitable, preferably about -5°C.
In the second step, the solution is treated with
ammonia; either bubbled in as a gas or, preferably, using a
25 molar excess of 30% aqueous ammonia. The reaction is )

typically conducted at temperatures from about -25°C to

25°C, preferably at about -2°C to 0°C, and is substantially
complete in 10 minutes to an hour.
Hydrolysis of II is achieved using a base such as
30 potassium hydroxide, lithium hydroxide or sodium hydroxide,
preferably sodium hydroxide, in a lower alcohol solvent,
such as methanol, ethanol, isopropanol, etc., or solvents

such as tetrahydrofuran, dioxane and acetone.



[err] |V Rierr] is
(Jerr]-derr]) alkyl or aryl An appropriately substituted
propi onyl acetate X is 15 first hal ogenated by treatnent with sul furyl
chloride, woopemséerably at equi nolar concentrations rel ati PETIUESIBARLT3
starting material, at tenperatures of fromabout OC to 25[err] C,
preferably less than 15[err]C, to preparggX Hydr ol ysi s and
decar boxyl ation of I X is achieved 20 by refluxing with an aqueous acid,
such as hydrochloric . . . -27-

acid, for from about PS¢895REGAEY #RE IS R0k SEEREGGSHg SUCh Bfe
decarboxyla&ﬁd&prd@mcmevbkhohs €U iSchlenzed toanatheusiontit®red toH t o about

7.0-7.5, the reacted cl.Qhexan dlon preferab
equi mol ar cSIFEEHTAS 8’#5)“ 5%%%15‘?58‘ ‘élseraé‘ﬁll § OEEEGR 1@@%)&% to
yield the tmananued to @m@dﬂy&rate Vi as a precipitate which nmay be

purified.and i sol ired € reaction is eferably conducted
at tenperfatures of fr arde@rPP% aan&héﬁth§Rﬁ§F9t&d;9 th

subst ant i al Ifp1Q@Winet @riotedd@et. 1 to 24 hours. 10 The above
reactions are preferably run as a "one pot" process with the reactants
added to the reaction vessel in the order given above. Preferably, the
reaction is all owed to proceed W ¢lwathei spl ati ng conpounds of fornul a
I X or VIII, thus avoiding exposure to tnese volatile 15 |achrymators.
Preparation of Vis achieved by refluxing VI in a hi gh boiling
non- pol ar sol vent mhlch an azeotrope with 5  water, preferably
toluene, with an e %l q antlty of an nellof the fornula
Rlerr]NH err], wher a&ﬁ%ﬁmdé%v gl —
10 Cl IX
0
o R?
a
R 7 6
R
VIII R’

R8 is (C;-Cg) alkyl or aryl
An appropriately substituted propionylacetate X is
15 first halogenated by treatment with sulfuryl chloride,
preferably at equimolar concentrations relative to the

starting material, at temperatures of from about 0°C to

25°C, preferably less than 15°C, to prepare IX.
Hydrolysis and decarboxylation of IX is achieved
20 by refluxing with an aqueous acid, such as hydrochloric



20 Solvents with a boiling point of at |east 100[err]C are preferred,
such as toluene, xylene, cynene, benzene, 1, 2-di chl oroet hane or
nmesitylene, thus elimnating the need for a pressure reactor. R
Suf fi ci ent wob¥en360 shoul d be enpl oyed to ensure that al IPCIRSNAHS st ay
in solution until 25 the reaction is substantially conplete in about 1 to
24 hour s. Alternately, intepmediate |V can be prepared from Vi
in a one pot process without isolating internediate V by heati ng VI

wi th pal | adi n ron_an PRropr, atel 3Q,. substit.uted amne of the
formula R erar%}{]ﬂl(zl[ é:%?] l%lgﬂr?ma a%é’ia%r PHo &ﬁy%’roglcrbaér'bogh&ls\?gﬁlttl?ﬁ’cﬁzorPs 9 ol
as descri bedhien decarbokgrie tledapovelucth& ITdadtsi aruitsafiefer aldl wdjusttthe

reflux is substantial ly lete in one.to 24 . hours. .

- 28- B o i isﬁg%%elrﬁ@&tftde WSt G YA OB XeResiong WIT

| nt er medi at dplréfeaabhy @rtepandthodsrdestidenttdations)Sehdmas Hasest ep a, and
Il abov rmedi at e hydno&g&gﬂgle IV can be purified

The int )
usi ng sﬁ%nd&F&ngﬁgégiﬁP?éPﬂoﬁy Q&G edo Fde | &riketom® ¢ ation of
thg re?ctiﬁmfmbSQWth@veu QF?EO@&QQQ®&t%¢bthhicg EQE|QWE@uPﬁfied ﬁ$d
t-butyl nmet hyl e r rinses, effectively renoves 1 the catalyst. The
filtrate ca SPbréﬁeﬁle. H1 GegdTitrh Tt FEGLGRalt St PEETFITRELy IGOnRIC tath
rinsed, prefer ablp ity s QA8 THOoOT 08Nk PORSC: Lo 8oL LEELEdandr ¢
and concentrated by conventional neans. @ CONCERtrate I's
preferably dubsdlanedaildyrethyllete dnl eabiodd/ lexaned, hbuktser ed 15 over
silicon dioxide and rg&onggn%ga&gd. i £ St%Edard anal yti cal
t echni gues, such as HPLE, €8N AGELRDE3FE RERTESPLLe TPBaGS Gns AUE or der
t o det er m neotwffeprocesisheithathiengemmttanital aakddd mbetiedirazes iane venert ed
to pr oduct

+.20 . Lt wll be readily appreciated by the skilled
artisan thaﬁntﬁgesP§PFFn§lﬁ§PeF%8W§‘fo?rgﬁﬁrﬁhé¥abgg reac%ﬁ@@e&@res are
ei t her comuaildioalelly tavpirbakka ontthentbésolatisgdicbyppiapar ed By Awawn 1x
techni ques fro cially, .. startin terials. For exanple, starting
material X 8§n%hg%gg%%P§a8W¥§dﬁP§p§¥88SggegggcF%Sé& H?RBFL%F Brooks et al .,
Angew. 15 ChefirymbftbrsEd. Eng 1979, 18, 72. Other preparations are
Preparation of V is achieved by refluxing VI in a
high boiling non-polar solvent which forms an azeotrope with

water, preferably toluene, with an equimolar quantity of an

amine of the formula RINH,, where Rl is as defined above.

20 Solvents with a boiling point of at least 100°C are
preferred, such as toluene, xylene, cymene, benzene,
1,2-dichloroethane or mésitylene, thus eliminating the need
for a pressure reactor. Sufficient solvent should be
employed to ensure that all compounds stay in solution until

25 the reaction is substantially complete in about 1 to 24
hours.

Alternately, intermediate IV can be prepared from VI in
a one pot process without isolating intermediate V by

heating VI with palladium on carbon and an appropriately
30 substituted amine of the formula RINH, in a polar

hydrocarbon solvent such as Carbitol® as described in

Scheme I above. The reaction is preferably run at reflux

and is substantially complete in one to 24 hours.



described by R J. Cregge, et. al., Tetrahedron Lett. 1973, 26, 2425;
M W Rathke, et al., J. Am Chem Soc. 1971. 93, 2318; M Hirama, et
al ., Tetrahedron Lett., 1986, 27, 5281; 30 D. F. Taber, et al., J. Am
Chem Soc. we®¥po3t09, 7488; and T. Hanken, Chem |nd. 1978CT1/82%/12173
Preparation of starting material VII can be acconpl i shed, for exanple,
in a Dieckman cyclization as descri hegg by Gamatiga P, et al.,

Het er ocycl es 24(3), 743- WO 99/ 00360

- 29- 750(1986) or Frank R L. et al., J. Am Chem Soc, 72, p. 1645,
1950 Additional preparations can be found, anong others, in Venkar Y.
D. et al., Tetratsadicah detMakidly Intermedbidlie X¥mbouhdE o NreFmEry etval ., J.
Am Chem Soc., 107 5 (25), p. 7732, 1985, Hosangadr B. D., et al, Indian
J Chem, 20, np. 63, 1981; Zenyuk A A et al., Zh Og Khim 26(10),

2232-2233 (1990); or Beftermddatdl Bt .carSBY hfSigkred asStadd @ Bed Bn
476-480 (198 The foll owi ng exanples further illustrate the

6)..
10 process qﬁh% PresEfP ignvénd I abawe exanpl es al so illustrate the

preparation of the int@drae]talenOmRAMA R xyindd M STV VANEO Hu el ed
exanples are illustratjve only and not Intended to limt the scope of
the inventi o3 sihpnard crpstallization proqesiynss ng Ebbrexamrions are
used in the £i1tAxam e¥ R¢lOWeaction product dded %i%n%&&{%g%%ﬁj

NaOH i s sodi um hydr oxi de Pd/ C is palladiumon car

t-BuOMVe i s tikdHafedy Itetdylmethylether rivysq effedtivalnosnonss| fate
CH err] €b[ erdle 111G/ Or Orﬁltehaf'ﬁ.tratzeS can then %eqlcﬁ{};%_%é widh con dioxide

Klerr]CJerr] is potassium carbonate ' I's 1sopropyl
al cohol additional NHbaryimpthvd edesniendyasinsed, preferabeGH tils

methanol  yater. Th di% Yol |sytert-butyl
met hy| et her a30er e %trga 1< %t % is collected, eré??F Ar'?d

concentrated by conventional means. The concentrate is

preferably dissolved in methylene chloride/hexanes, filtered

15 over silicon dioxide and reconcentrated.

Standard analytical techniques, such as HPLC, can
be used to monitor the reactions in order to determine when
the starting material and intermediates are converted to
product.

20 It will be readily appreciated by the skilled
artisan that the starting materials for all the above
procedures are either commercially available or can be
readily prepared by known techniques from commercially
starting materials. For example, starting material X can be

25 readily prepared as described by D. W. Brooks et al., Angew.
Chem., Int. Ed. Eng 1879, 18, 72. Other preparations are
described by R. J. Cregge, et. al., Tetrahedron Lett. 1973,
26, 2425; M. W. Rathke, et al., J. Am. Chem. Soc. 1971. 93,
2318; M. Hirama, et al., Tetrahedron Lett., 1986, 27, 5281;

30 D. F. Taber, et al., J. Am. Chem. Soc. 1987, 109, 7488; and
T. Hanken, Chem Ind. 1973, 325.

Preparation of starting material VII can be
accomplished, for example, in a Dieckman cyclization as

described by Gramatiga P, et al., Heterocycles 24(3), 743-




- 30- Preparation
2- et hyl - (phenyl net hyl ) -1) H i ndol e- 4- 0l
oH

[err] 5 750 g (4. 12m)3
2- ( 2- oxobutW® $9/40360 cycl ohexanedi one was added to a 22L fRGEWS 3(‘6!730\/\/ed
by 759 of 10% Pd/ C and then 7.5L of carbitol (lot 119WC7) wth
stirring. To the flask, 462g (4.32 mg9- of benzyl am ne was added and

heated 10 to 200[err]C for approximately 1 hour. The reaction was

al | oned 7 I u 7[ehr ] f 1 ho owe o starting
mat eri al . Thestof(elﬁ%)o)rslu\(/v?sraﬁ( Re&'tc?tr oag'[rﬁ’t M’fﬁ rery thr ough

celite to rérmfd\be tﬂ?éocatﬁaim;ortdie p&(ﬂpmtlona/\mam \ges heshnvd t harfor(yd

t ol uene, then,2L of ma h dded 12L toluene and 6L
water. The SiA&Sre 12 tﬁ sjed eé:nda He%&ﬁm &d.P The
aqueous ssayen osry bAK mxidaaeted av tdn 2x4t. ain MRiuM engchl ofd-fle.

Al organic |la ers wer e conbi ned and concenttated to an ofl wel ghi ng

1008g. This @ wds fi13%er dP 85 Sagergasly ica QJ@I et alpl wt hyl ene

chlorldetodilgge Reod fg0mgdi.c I tjpns og &ggproduct

were conbi ned-and nce6;1tré‘1lte %enysuoli ;ﬂd'A( 7%0310 21

di ssol ved i 26(10) ,212253‘f2-t2cﬁ31,‘ﬂer(d%9t0)65[oar He@ristN M edetf arl.15 gyrntHesi §hen

di | ut ed ith 151 cy,cl ohexane, d stirred 10 m nutes at

65-70[ err] CMM@QGOI@&S%% r@(?r%a%}e'rrper ature, the product

crystallized and i MOmmmwﬂn@'&xﬂmﬂﬂéﬁ fdterey Q)1 lavariitghtshd hen
filtered and washed wth 2. OL of

ti |
(S:ylzlrgﬁcej&%nep%%ﬁézsﬁr(?&lj ewé’?e\fe? hEEd T a SXEMPles alsiqynt . 547. 4g.

Yield = 52. @%lustrate the preparation of the intermediate compounds of

this invention. The examples are illustrative only and not

intended to limit the scope of the invention in any way.

15 The following abbreviations are used in the
Examples below:
HC1l is hydrochloric acid
NaOH is sodium hydroxide
Pd/C is palladium on carbon
20 t-BuOMe is t-butylmethylether
MgSO; is magnesium sulfate
CH;Cl; is dichloromethane
810, is silicon dioxide
K,COs is potassium carbonate
25 i-PrOH is isopropyl alcochol
NH;(g) is ammonia gas
MeOH is methanol
EtOH is ethanol
MTBE is tert-butyl methyl ether
30



- 31- Example 1
((3-(am nooxoacetyl) -2-ethyl-1-(phenylnethyl)-lHindol-4- 5

yl )oxy)acetic acid A Preparation of

2- ( 2- oxobutwb)ys/de3se cycl ohexanedi one Met hyl raasUsasitkEGet at e
(130.15g, 1.0 nol) was 10 placed into a 2L Mrton flask equi pped with a
nmechani cal stirrer, nitrogen inlet angthernocouple. External cooling
was applied until the internal tenperature was 10[err]C. Sul furyl
chloride (135g, 1.0 nol) was added dropw se,at_a rate to nmaintain the
t enperature <15[err]C. Upon conpl ete Egpaﬁaﬁ??Pon, chr omat ogr aphi ¢ anal ysi s

i ndi cated the total 2 -Amwar-s{ipdienyd nidth yigst Inas- i ares-gcampound. 1M HCA
(205 ni) was then added, and the reaction m xture was stirred at

reflux for 18 hours. After cooling to roomtenperature, 4N NaOH was
added to adjust the pHto 7.0 to 7.5.. 20 Cycl ohexganedi one (112.13g, 1.0
nol ) was added and the om xture was cooled in gn ice bath. Then, 5N NaCH
(200, 1.0 nol) was afjded dropw se and the i was stirred for

18 hours at roomtenperajdre eresulting thi | prieci pitate was
filtered, rinsed with wa andldried in 25 v |d the subtitled
tri ket one nonohydrate, 1840 B6% M p 96-98
Rlerr]=0.63(Sierr]/9:1 CH[erP]G [err]:i-PrOH). 0
(CDCl[err])[err] 1.04(t, 3H J = 7.2Hz), 1.93(m
(m 2H), 2.63 (g, 2H, J = 7.2 Hz), 3.51 (s, 2H)
| R( CHCI [grr])3018, 1707, 1613, 1380, 1189, 1127 c
-32-

2H), 2.50

750 g (4.12mol) of 2-(2-oxobutyl)-1,3-cyclohexanedione
was added to a 22L flask, followed by 75g of 10% Pd/C and
then 7.5L of carbitol (lot 119WC7) with stirring. To the
flask, 462g (4.32 mol) of benzylamine was added and heated

10 to 200°C for approximately 1 hour. The reaction was allowed

to reflux (at 197°C) for 1 hour. TLC showed no starting
material. The reaction was cooled to room temperature,
filtered through celite to remove the catalyst, the solids
were washed with 6.0L of toluene, then 2L of water. To the

15 filtrate was added 12L toluene and 6L water. The mixture
was stirred and the layers were separated. The aqueous
layer was back extracted with 2x4L of methylene chloride.
All organic layers were combined and concentrated to an oil
weighing 1008g. This oil was filtered through a silica gel

20 plug using methylene chloride to elute product from silica.
All fractions containing product were combined and

concentrated to a solid (775g). The solid was dissolved in
2L of toluene at 65°C, stirred for 15 minutes then diluted

with 15L of cyclohexane, and stirred 10 minutes at 65-70°C.

25 After cooling to room temperature, the product crystallized
and was placed in a chiller (0°C) overnight, then stirred
cold for 15-30 minutes, filtered and washed with 2.0L of
cyclohexane. The product was vacuum dried to a constant
weight. 547.4g. Yield = 52,9%



UV( Et OH) [err]) = 262 (14500). EA  Theory: C, 59.98 H, 8.05
Found: C, 71 H 7.82. MS for C[err]H[err]O[err] mz = 183
(m+l). Preparation of 2-ethyl-1,5,6,7-tetrahydro

( phenyl net HVP?‘«’/Q‘W? ndol - 4- one The triketone twwlﬁpﬁed
above, 101.14g (0.51 nol) was placed into a 2000 nL flask equi pped with
a Dean- 10 Stark water separator, nmechatBlcal stirrer and dropping

funnel. Tol uene (600 nL) was added and the m xture was heated to refl ux
until the distillate becane clear and all wat er was renoved. The
reaction m xture was cool ed slightly, while benzylam ne (55g, 0.51 nol)
was added 15 dropw se causing an exotherm c reaction with the generation
of water. Upon conpl ete addition, theE§§ﬁ§1g0ﬂ was brought to reflux

w th continued azeotropic water reanaI hours) Chr omat ogr aphi ¢

anal ysi s |nd|&é@eﬂamh%@°¥%@C@tkar%nethM 1- (pherploethyddndHmeddoThé- i ght
yel | ow s@l ution was then 20 cool { rature, whereupon the

col or cﬁgnged to br own. The %ﬁ’ uf?gﬁﬁﬁgs concentrated to
dryness and the resulting brown oil (133 8g) was used directly in the

b t [
Rerr] 20 37(s 0 er (T RAE TR ARE” ?%{'?%@i?wl “h dagy ctorexanpdippe
(CDCllerr])6 1.91(t, 2H, J = 7.4 Hz), 2.80-2.12 (n1 2H) , 2.42-2.48 (m
4H), 2.60-2.64 2 89-6. 2
7@28-7.32 (m 3I(-|)m %MQMN%% Pél%l%@%err](lfflg)sgr 1290 %9%) (“%5 i
38.0, 4B09, placedl@htsh, alPd Fork26. 4£1akX7 efuibiteds, wﬂt3:7 aO,melﬁ'BarQ.cal]éM 4,

192. 8. KBr). 1640,
1453, 1175, Sff§fe5ﬁ}fltr°geqj&ﬂﬁiﬁj%“d-?ﬁ%ﬁ%ﬂ%oup%ﬁ&4 €?§6H¥1%2( rJgﬂftﬂm)

208 (199000)yas %§§&’edT@ﬁ¥Iﬂ thégﬁﬂ%éyﬁal tegfeﬂifﬁfgswas 10°c.N. 5. 53
Found: C 80.8 for C[err]H[err]NO

mz = 253, Sulfuryl chloride (135g, 1.0 mol) was added dropwise at a

rate to maintain the temperature <15°C. Upon complete

15 addition, chromatographic analysis indicated the total
conversion to the desired chloro-compound. 1M HC1l (205 mL)
was then added, and the reaction mixture was stirred at
reflux for 18 hours. After cooling to room temperature, 4N
NaOH was added to adjust the pH to 7.0 to 7.5.

20 Cyclohexanedione (112.13g, 1.0 mol) was added and the
mixture was cooled in an ice bath. Then, SN NaOH (200mL,
1.0 mol) was added dropwise and the reaction was stirred for
18 hours at room temperature. The resulting thick
precipitate was filtered, rinsed with water, and dried in

25 vacuo to yield the subtitled triketone monohydrate, 10lg;
56%.

m.p 96-98°C.
Rg=0.63(S102/9:1 CHCly:i-ProH) .
30 lH NMR (CDC13)8 1.04(t, 3H, J = 7.2Hz), 1.93(m, 2H),2.35(m,

2H), 2.50 {m, 2H), 2.63 {(q, 2H, J = 7.2 Hz), 3.51 (s, 2H),
9.97 (s, 1H).
IR(CHC1l,;) 3018, 1707, 1613, 1380, 1189, 1127 cm™



C. Preparati on of 2-ethyl-(phenyl nethyl)-IHindol -4-ol A
2000 mL 3 neck Morton flask was equi pped with a mechani cal stirrer,
refl ux condenser and stopper. The flask 10 was charged with 10% Pd/ C
(26.8g), fowvbowestsky a sol ution of t he conpound of st eP(3/E898R2L73
(133.8g) in Carbitol (800 mL, 2-ethoxy(ethoxy)ethanol). The resulting
m xture was then brought to reflux foy,_18 hours. After cooling,
filtration over diatonaceous earth follomed by t-BuOwe 15 rinses
effectively renmoved the catal The filtrate was diluted with a
total of 1LUV(EIOWE, randEliTis ézmn%ﬁ5QBfer (3 x 2L). The organic phase
was dried ower ntrateg;t £l d 166 g of dark brown
oil. The oiﬁg& S ssolveéﬁp%%gHZG 2: ﬁ%xghgé (3:1) and filtered over
Si2 20 (3259)1?,011élld}t| ng Gui t39-3ddi ti onalH,sAB&nt until col orl ess.

Concentrati forded, 132..7 _S t) i ndol e. m p.
98.5-100[ erf]C.-°F éh@%kﬁ%Eogy%{éi err?ﬁ§J1 1 Hexanes: P
CHerr]Glerr]: EtCAc) 25 [err]H NVR (CDCl[err])[err] 1.32 (t, 3H, J =7.4
Hz), 2.67 (g, 2H_J = 4.96 (s, 1H), 5.29 (s, 2H), 6.39 (s,
1H), 6.51 ( Drmarﬁtaon @ﬁ%etéxé-zl(,cﬁ 6y -tetrapyena)l- 6. 94-6. 99 (m

3H), 7.23- 7( e(ng) 1mdhy1) - 4H_[leﬁrdO]lC4NMge(D|VBOd[err]) [err] 13.1, 19.9,
46.4, 96.2, 101.8, 104.3, 30 118.0, 122.1, 126.6, 127.5, 129.1, 139.2,

139.5, 141.0, 150m@e triketone thus obtained above, 101, l4g (0. 5434-

I R (KBr) 15% J148% ¥ 1280 el b 115 GBI i ) 1)

296 (6700), (650 , 269 (8200) 223
81.24 10 rhswg;er separafor;, Bechinical stRoued: and Qro@@idg

6. 90 fd}{’ne@ .59"I'oluen'gS (f6%r0 gﬁr rv.]a@[ %H&é}pan@ 4he %ra;(ture was

heated to reflux until the distillate became clear and all

IOl

water was removed. The reaction mixture was cooled
slightly, while benzylamine (55g, 0.51 mol) was added

15 dropwise causing an exothermic reaction with the generation
of water. Upon complete addition, the reaction was brought
to reflux with continued azeotropic water removal (3 hours).
Chromatographic analysis indicated that the triketone was
completly consumed. The light yellow solution was then

20 cooled to room temperature, whereupon the color changed to
brown. The toluene solution was concentrated to dryness and
the resulting brown oil (133.8g) was used directly in the
subsequent oxidation.

25 m.p. 59-61°C.
R¢=0.37(5105/2:1:1 hexane:CH»Cly:EtOAc) .
1y NMR (CDC13}8 1.91(t, 2H, J = 7.4 Hz), 2.80-2.12 (m, 2H),

2.42-2.48 (m, 4H), 2.60-2.64 (m,2H), 5.03 (s, 2H), 6.38(s,
1H), 6.89-6.91 (m, 2H), 7.28-7.32 (m, 3H).

30 13c NMR (DMSo-dg) § 12.9, 19.2, 21.9, 23.9, 38.0, 46.9,

101.7, 119.7, 126.4, 127.7, 129.3, 137.0, 138.0, 144.4,
192.8.



D. Preparation of ((2-ethyl-1-(phenylnethyl)-I|Hindol-4-

yl )oxy)acetic acid nethyl ester 10 Compound of part C, above,
(3.0 g, 12.0 mmol), KlerrJCerr] (3.31 g, 24.0 mmol ) and acetone (24 .
nL) were cHAPPS@360 to a 100 nlL round bottom fl ask equi ppedPl/PHo842173
magneti c stirrer. The heterogenous reaction mxture was stirred at
roomtenperature for 20 m nutes. Methyl dgpmoacetate (1.7 15 nL, 18.0
nmol ) was added dropwi se via syringe, and the reaction m xture was

stirred for _an di.tional 15 hours. The reaction m xture was filtered

on a Buchnerﬁf uﬁ%eq), %4:43), 14%& it Aas HeldP "fnhaia’cetone and the filtrate was
passed over diddihed fidter papers a o] co n LN vacuo
20 to yiel éN4.(1 g a)sqé‘a"m%alste Eol i d. 5-6?:?93?2 qugé\tai%gr)l’frgg% }(EL@EEGOH.O_I (30
m.) provi de®A3. 2&8hpq84:. 5%C,d¥0 16 desired, 7.56ubsti t ut @y S.8FErnedi ate as

| orl tal | i | i : 5:.97 C.
%[g?r ]01[ :88§4?r8¥a%r‘1rﬁ418—|[52r¢’]%(9 ‘[8e0r r]) m P IL?’5‘71‘I—?7I3I|\/[Rez rC}Z)CI [l\ér%r‘]sﬁ'er r] 1. 32
(t, 3H, 9 =M8 4£d¥7)C; HNA(:Q.m2H= 253. 7.4 Hz), 4.96 (s, 1H), 5.29 (s,

2H), 6.39 (s, 1H), 6.51 (d, 1H J = 7.9 Hz), 6.82 (d, 1H, J = 8.2 Hz),
6.94-6.99 (m 7.23-7.26 (m 3H). 30 13C NWR (CDCl[err]) [err]

3H),
1260, 1275 158 BPEEF R o0 25e s (pepyipathyllgit duiboriakak 15

- 35- | R (CHO [ e 120@DEE; 3128k MBS ol 4R sK 463 ekifippetil W tdmd err ]

(r700) ) | BRHeRsa St ) b TohdeEY lPURR): R g1as
Found: 10 Cwag3.cdarged witI-H; 1®%Ld/C (26.8\3)21,. JﬂbllowedVEB)j@} solution of
C[err]H[e_rr]I}IIQerr]: mz = 324 (m+l). E. Preparati on of
((3-(2-ani ndd £ z:_oa}W m )s_t?_petqqﬁhoy_e, (133.8g) in Carbitol® (800

h | met h - ' 7 As ' i t ;
(phenyl met hyly) @iéﬂgﬁéoyv(éb,tﬂ(ﬁﬁé%t?ﬁgxfdﬁ .ac'ﬁé@é%lﬁ%ger 1ch?:ur§ was

Compound of part D, 0124 nole) was charged to a 100 m
3 neck roundhsat fgraudhds Kequefdped fign 18 hours. After cooling,

filtration over diatomaceous earth followed by t-BuOMe

15 rinses effectively removed the catalyst. The filtrate was
diluted with a total of 1L t-BuOMe, and rinsed with water (3

x 2L). The organic phase was dried over MgSO4 and

concentrated to yield 166 g of dark brown oil. The oil was

dissolved in CHyCljy:hexanes (3:1) and filtered over SiOp

20 {325g), eluting with additional solvent until colorless.
Concentration afforded 132.7g of subtitled indole.

m.p. 98.5-100°C,
Rf=0.74(S1i02/2:1:1 Hexanes: CHpClo:EtOAc).
25 1l NMR (CcDC13)8 1.32 (t, 3H, J = 7.4 Hz), 2.67 (q, 2H, J =

7.4 Hz), 4.96 (s, 1H), 5.29 (s, 2H), 6.39 (s, 1H), 6.51 (d,
1H, J = 7.9 Hz), 6.82 (d, 1H, J = 8.2 Hz), 6.94-6.99 (m,
3H), 7.23-7.26 (m, 3H).

13c NMR (DMSO-dg) & 13.1, 19.9, 46.4, 96.2, 101.8, 104.3,

30 118.0, 122.1, 126.6, 127.5, 129.1, 139.2, 139.5, 141.0,
150.6.



a N2 inlet, magnetic stirrer, and gas di spersion tube connected to an
NH3 tank. Dichl oronethane (28 nlL) was added, resulting in a yell ow
solution, which was cooled via 15 an ice bath. To the chilled sol ution,
neat oxal ylweay/essee (1.1 nL, 0.012 nol) was added sl oRICI/USP8/43473 nge "
formng a dark green solution. After stirring the reaction solution
for 20 mnutes at ice bath tenperature, .cfy.onmatographic analysis (TLC
Sigerr], CHerr](err]) indicated the absence of 20 starting nmaterial.

NH3 (g) was thep i ntroduced throug3h a gas, di spersion tube over 15
mn, whereupdh tHRFIdIGyr etf’ 13%ol 3%h Becane a |ight yel | ow

preci pi tat e, ;yphj sthiLe ice t er r a

Part Ponal Cap Mo (6) & 266 eFhol 00 2B ReEBHRT T 2K zﬁ%@f’?] 2Ber 1]
(56 nmL), 25(335Q00Q)ered over diatonmaceous earth, washed with CH err]Cl[err]
(50 ) and,.the filtrate cqncentrat i n-vacuo to yield 4.65 g as a
yel | ow sol i &A Rec }ﬁfsc’[ra}f'l i zat’i ‘%%m Me CH '1&1@& S) f fordded 3.0 g
(61.3% &s |ight Beiddw neeg)l .98 30 m p.H,14-9B1C. N, 5.59.

Rl err]=0.16(Si gerr /95:5 CH err]C[err]: MeOH)

- 36- [erty YEDAN® MAq & 13°1:. 20 (t, 3H, J = 7.5 Hz), 2.94 (g, 2H,
J, = 7.54 Hz), 3.78 (s, 3H), 4.74 (s, 2H), 5.35 (s, 2H), 5. 66 (br
s, 1H), 6.54 (d, 1H, J = 8.0 Hz), 6.58(br s, 1H), 6.87 (d, 1H J = 8.5),

7.02-7.07 (M. 3HRrepa®tido ofm( (e thil ler (dhenWWR{EHE, Fatrlihdoarrd- 14. 4,
1275, 120 O gt C St mery 1 Shigr o V107 6 1607, 1881 IR
(CHCL[ ekf]) 3399, 176Lonitfhd BHEETO C,145dvel 158 .0y, ennl 0 mmo1)YV (Et OH)
Lerr] Kachp Ok FPF) 2 %8 il SR W i) ez qhmiged
H 5.64 to a NOO7rfil roundvBdtalonClrarskerfuilpNeer il hehr lvagiet iz 395
(m+1) stirrer. The heterogenous reaction mixture was stirred at
room temperature for 20 minutes. Methyl bromoacetate (1.7
15 mL, 18.0 mmol) was added dropwise via syringe, and the
reaction mixture was stirred for an additional 15 hours.
The reaction mixture was filtered on a Blichner funnel, the
solid washed with acetone and the filtrate was passed over
fluted filter paper. The acetone was concentrated in vacuo
20 to yield 4.1 g as a white solid. <Crystallization from i-
PrOH (30 mL) provided 3.28 g ({84.5%) of the desired

substituted intermediate as a colorless crystalline solid.

m.p. 95.5-97°C.
25 Ryg=0.74(S1i05/CHyCly).
14 MMR (CDC13)8 1.32 (t, 3H, J = 7.4 Hz), 2.67 (q, 2H, J =

7.4 Hz), 4.96 (s, 1H), 5.29 (s, 2H), 6.39 (s, 1H), 6.51 (d,
lH, J = 7.9 HZ)’ 6.82 (d, 1H, J = 8.2 HZ), 6.94-6.99 (m’
3H), 7.23-7.26 (m, 3H).

30 13c NMR (cDcl3) & 12.6, 20.0, 46.7, 52.2, 65.9, 96.0, 101.1,

104.0, 118.8, 121.4, 125.9, 126.0, 127.3, 128.8, 137.9,
139.1, 141.9, 151.1, 169.9.



F. Preparation of ((3-(2-am no-1, 2-dioxyethyl)-2-ethyl-I- 15
(phenyl net hyl ) -1 H i ndol - 4-yl ) oxy) acetic acid sodi um salt Conpound
of part F, above, was charged to a 500M three neck round bottom fl ask
equi pped wiwd osroo3eehani cal stirrer and reflux condenser PCERSO¥YY was
slurried in EtOH (150 nL). While the slurry was stirred vigorously at
room 20 tenperature, 5N NaCH (9.1 nlL, 455 mmol es) was added. The
reaction m xture was heated to refl ux forning a thick mhite

precipitate. The reaction was refluxed for t hen cooled

to roomte atGHGELs) EBON9 183 6/ lﬂé§ra668§' 1453thé1§6P|é1ﬁ?lF@red on a
maeY ¢ )

Buch f d 0 f h

Poniel o 13N, LS (B0 2 328 (3880010294 RoBboP Y 2651 (7 | OFhshours

1H NVR (D[ ergd®dyerr] 1.11 (t, 3H, J =7.6 H), 2.96 (g, 3H J =7.6 30
He), 4.51 (s, 2H), 545 (s,.2H), § 55 (d, I_}HGJS%78 Hz) 4”3% 91-7.25 (m
- ’er

8H) . eory:

(DNBOd[srr]) [eeruzﬂdl» 3, JcB 313@9 68. ¥, 1@364) 103.8N 4.19 110 1,
115.8, 123.1, 126.0, 127 128, 6, 137,3, 1 148.1, 152.8, 169. 4,
171.8, 190. s for C?zwf(nltlﬁqerl?% 3054 %* 1411 1276, 722 cm[err] 5
UV ( Et OH) [err]([err]) 218 (34900), 258 (14900), 337 (5836). EA
Theory: C, 62 H 4.76 N, 6.96 Found: C,

62. 43 B, 4-HibparatlonP®f6(69-(2 ami&bfleKQMﬂxﬂ&qhyk]+{1§ﬁﬂiﬂ1ﬁ1]hb

m =

((é-(a%gﬁoggg%tﬁgf%e@%)t%ﬁ& ? lil) p’f‘?’e) yﬁetlt%ya[ﬁldlﬂm eest,zer

i ndol - 419l ) oxy) aocemmotmdchqnhmBal above, (A0 gPriepir2f inrlaf was
4-ethoxycar bqr@/zl: _e5d tt hg/l 1010 ml l.? neck Qeg eo% Oﬂeass)?déc&ﬂti]peﬂ]eoa 34&n

a Ny inlet, magnetic stirrer, and gas dispersion tube
connected to an NH3 tank. Dichloromethane (28 mL) was

added, resulting in a yellow solution, which was cooled via

15 an ice bath. To the chilled solution, neat oxalyl chloride
(1.1 mL, 0.012 mol) was added slowly by syringe forming a
dark green solution. After stirring the reaction solution
for 20 minutes at ice bath temperature, chromatographic

analysis (TLC SiOy, CH2Clp) indicated the absence of
20 starting material. NH3 (g) was then introduced through a

gas dispersion tube over 15 min, whereupon the dark green
solution became a light yellow precipitate, which was
stirred at ice bath temperature for an additional 20

-

minutes. The reaction was diluted with CHyCl, (56 mL),
25 filtered over diatomaceous earth, washed with CH3Cls (50 mL)

and the filtrate concentrated in-vacuo to yield 4.65 g as a
yellow solid. Recrystallization from MeOH (15 vols)
afforded 3.0 g (61.3%) as light yellow needles.

30 m.p. 179-181°C.
Rf=0.16(Si02/95:5 CHpCly:MeCH) .



In a three neck 250 ml fl ask, ethyl crotonate (32.26 g, 1.06 nol) and
et hyl acetoacetate (35.45g, 1.02 nol) were conbi ned. Sodi um et hoxi de
was added with stirring over two mnutes. The mxture was heated to
78[err] C aRsp §gdodéeai ned at 20 that tenperature for one hourpenusggi2atnut es.
The reaction was allowed to cool slowy then chilled in an ice/water
bat h to 14[err]C. The reaction was ggltered rinsed twice with

et hanol then dried under vacuumto recovér 36.7 g (63.7% of subtitled
compound. 25 B. Preparati on of 5-nethyl cycl ohexanedi one In
a five |iterHf NMBK,(CDEE39§ (2225(tpl JHpfItheTl.5 Hzkonpodhd(of iy tIA =above
and a solution of potassium hydr oxi de (311. in 1250mM of mater% wer e
heated to r@fPdxHz30 3Af’8er(s6. 8Hhoufs746NFHCRH]{ 1LY - ¥As (8ddéH) over 685 (br

m nut es and th Xt.ur e s salLl d ref nt.i | S gt epp
evol vi ng, aSbrOX|ﬁa$e$3 fﬁﬁoaﬁa not mg Hgg 6 ?EERF 1Q? 8:8¢ ?géd and
again the réﬁctﬂbﬁ @a§)a|Ueﬁéd7t©7réMLu§HMHtVI2&07 29 (m, 3H)

col or ctangddct MO ?sfvc%'ﬁéé 18 YatFoutdrhe Flabti o hxtars 108 Bes al | oned
to cool to iggerr] %n% tgeglbqui§3mgs gggpgtaigq go 1F9 8'659625289 of
(2. tled”and’s 0

mat eri al . 4c&tlr S L)Y was~ad t he' sofuf ron was
transferrediB38.a,2260hatt amloa, | @67 bask69.7,ahf8rilnsed with 500n1 of et hyl
acetate foll owed b{ 500mi MIBE and 500 nl _of water. After stjrring, the
| ayers wereIR (CHCLoWed399: sb’b%&atle”oel'hel%‘%@]a?ﬁ% | et - v9a3551fvaF§he with

gpggﬁi E:g 3;?%11 Bt“ P%Bezgat"gvfo?n?gé “{?23265 ?bﬁ@é’? ‘3§ ! ?ﬁeggo&ry was

filterethangar i ngg@owtyi:h pent g6e906. SL) aHd 5.62t he m ni mpl 7amount of et hyl
acetate needed t reane t he el I ow cgl or he resultan r oduct was
dried in a vacuu%ﬁ ovenC%06§|8¥d 161. 7ﬁ ?5§I9@a of sHst Béd pr oduct .

15 np 126- 428[feh G, H, NGO Rv&parabsoam@ﬁ
((3- (anlnooxoacetyF%QZZZF%QP 6- met hyl - | -
(phenyl met hyl ) -1 Hi ndol - 4-yl ) oxy) acetic acid Fol | ow ng the

e commeundcl BHSPRSt S Eg S TbGposy dretilARNIIE L o
as the 59di uphealyilmethyl)-1H-indol-4-yl)oxy)acetic acid sodium salt
Compound of part F, above, was charged to a 500ml three
neck round bottom flask equipped with a mechanical stirrer
and reflux condenser. The solid was slurried in EtOH
(150 mL). While the slurry was stirred vigorously at room
20 temperature, 5N NaOH (9.1 mL, 45.7 mmoles) was added. The
reaction mixture was heated to reflux forming a thick white
precipitate. The reaction was refluxed for 20 minutes and
then cooled to room temperature. EtOH (150 mL) was added,
the solid filtered on a Buchner funnel and dried in a high

25 vac-oven at 60°C for four hours to yield 13.67g (89.3%) of

title compound.

m.p. 296°C.
Iy NMR (Do0)d 1.11 (t, 3H, J = 7.6 Hz), 2.96 (q, 3H, J = 7.6

30 Hz), 4.51 (s, 2H), 5.45 (s, 2H), 6.55 (d, 1H, J = 8 Hz),
6.91-7.25 (m, 8H).



El emental analysis for Clerr] Herr] Nerr] O[err] Na Theory C
63. 46 H, 5.08 N, 6.72 Found C, 63.69 H 5.16
N, 6.79 25 NVMR (CD30D) 1.15 (t, 3H, J=7.2 Hz), 2.33 (s, 3H), 2.95 (q, .
2H, J=7.2 Ko eodoab® (s, 2H), 5.44 (s, 2H), 6.43 (s, 1H), PCE/UBSAS/IHT3 1H) ,
7.04 (m 2H), 7.28 (m 3H). 30

- 39- W daim 1. _37A process for preparing a
conmpound of the formula | or a pharnaceutically acceptable salt or
prodrug derivative thereof 5

[err] LG AR (DMSO-dg) & 1R[-8ur [L8i-3,sdPe8r e@8F BomlPReOgr 608 - 8/

consi sting of
110.1, 115.8, 123.1, 126.0, 127.3, 128.6, 137.3, 137.5,

148.1, 152.8, 169.4, 171.8, 190.0.
IR (CHCls) 3028, 1649, 1411, 1276, 722 cm~1

5 UV (EtOH) Amax(€) = 218 (34900), 258 (14900), 337 (5836).
EA Theory: C, 62.68 H, 4.76 N, 6.96
Found: C, 62.43 H, 4.78 N, 6.69.
MS for CpjHigN9OgNa: m/z = 381 (m-21, Na/+H).

10 Example 2
( (3- (aminooxocacetyl)-2-ethyl-6-methyl-1-(phenylmethyl)-1H-

indol-4-yl)oxy)acetic acid sodium salt

A. Preparation of 4-ethoxycarbonyl-5-methyl-1,3-
15 cyclohexanedione sodium enolate
In a three neck 250 ml flask, ethyl crotonate {32.26 g,
1.06 mol) and ethyl acetoacetate (35.45g, 1.02 mol) were

combined. Sodium ethoxide was added with stirring over two

minutes. The mixture was heated to 78°C and maintained at
20 that temperature for one hour and 45 minutes. The reaction
was allowed to cool slowly then chilled in an ice/water bath
to 14°C. The reaction was filtered, rinsed twice with
ethanol then dried under vacuum to recover 36.7 g (63.7%) of
subtitled compound. i
25
B. Preparation of 5-methylcyclohexanedione
In a five liter flask, 495.%9g (2.25 mol) of the
compound of part A, above and a solution of potassium
hydroxide (311.0g in 1250ml of water) were heated to reflux.
30 After 6.5 hours, 6M HCl (1L) was added over 25 minutes and
the mixture was allowed to reflux until gas stopped
evolving, approximately 1 hour. Another 100ml of 6M HCl was

added and again the reaction was allowed to reflux until no



[err] wher e Rlerr] is selected fromthe group
consi sting of hal o, Cerr]Cerr] alkyl, err]-(err]
al koxy, -S-(Cerr]-Cerr] alkyl) and

hal o( ( err]wdmodepal kyl, and t is an integer fromO to 5 PCT/USI8/N12173

bot h i ncl usi ve; Rlerr] is selected fromthe group consisting of
hydr ogen, halo, Clerr]-Clerr] alkyl.gfderr]-Cerr] cycloal kyl,
Cerr]-Cerr] cycloal kenyl -O C[err] Cerr] alkyl),

-S-(Cerr]- C[err] al

do- SEé 1t FvaLraLy ek T THe U oBb Honaias At 2% 1
-SO err] H ango & QA d@ridordrordide al yprladbwig ditd waddotEon mixtihey eof ;
and Rlerr], Rerr] and R[err] are each independently sel ected
fromthe 5 wags oalbl@wm@lm |¢Q}3bftmyﬁﬁ ‘6gand thel digpid] wes] paRRPrated to

(derr]- C[erg[ |, k err. r (004

hal o( O err] - EHeH15 189197 B Tt oiidT et P2 610, wag, agdyd and
whi ch pr@cesﬁheosmlmsmtm stepssffrred b a 22L bottom ajutldtalfgsiating a
conpound of for nul a

[err] an 1nsed with 59&&& oﬁq%ﬁgql %F??i rrﬁo%ﬁoﬂﬁﬁ)gﬁlqﬂonlaryl or
HET; MTBE and 500 ml o twetSOf er riflidersiintmidgr e daypound
Formula 1X allowed to separate. The organic layer was washed with
brine (1.5L} then dried over sodium sulfate and filtered and
10 the organics were stripped to form a thick slurry (377g).
The slurry was filtered and rinsed with pentane (6.5L) and
the minimal amount of ethyl acetate needed to remove the
yellow color. The resultant product was dried in a vacuum

oven to yield 161.7 g (56.9%) of subtitled product.
15 mp 126-128°C
C. Preparation of ((3-(aminooxoacetyl)-2-ethyl~6-methyl-1-
(phenylmethyl)-1H-indol-4-yl) oxy)acetic acid
Following the procedure described in steps A-F, Example
1, above, using (160.5g) of the compound of part B, 7.62g
20 (91.2%) of title compound was prepared as the sodium salt.

Elemental analysis for Cpz Hz1 N2 Os5 Na

Theory C, 63.46 H, 5.08 N, 6.72
Found C, 63.69 H, 5.16 N, 6.79

25
NMR (CD30D) 1.15 (t, 3B, J=7.2 Hz), 2.33 (s, 3H), 2.85 (q,
2H, J=7.2 Hz), 4.52 (s, 2H), 5.44 (s, 2H), 6.43 (s, 1H),
6.74 {s, 1H), 7.04 (m, 2H), 7.28 {(m, 3H).

30



15 Fer+] b)

hydr ol yzi ng and decar boxyl ati ng a conpound of formula I X
> [T S
to forma opoRoyuede of fornula V| IH “I “ | 360 PCT/US98/12173
-41- © alkylating a‘cohpdund of formula v
R 0 5 -39- [err] wth a
conmpound of forrmula VIII [err]

We Claim:

1. A process for preparing a compound of the

formula I or a pharmaceutically acceptable salt or prodrug

derivative thereof

5
Rlcmo & 4
R? NH,
N\ 2
[
R N (1)
R’ R
wherein:
Rl is selected from the group consisting of
-C+-Cszo alkyl,
(R™),
e (CHz) 1_2-®
—CH,
—CHZ‘@ ;
10 4
10 R
where :
R10 is selected from the group consisting of halo,
C1-C10 alkyl, C1-Cjp alkoxy, =5-(Cyj-Cqg alkyl) and
halo(C1-Cig)alkyl, and t is an integer from 0 to 5
15 both inclusive;

RZ2 is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
-0-{C1-Cp alkyl), -S-(C1-Cp alkyl), aryl, aryloxy and HET;



10 to forma compound of formula Vi ———— [err] 15
d) am nating and dehydrati ng a ¢g L formula Vi

[err] WO 99/ 00360 mnub 42- with,
an ani ne ofwgbgoedags Mul a Rl err] NH err]c | I'i””! pPEERISOMINTS a

sol vent that fornms and azeotrope with water to forma conpound
of 5 formul a V, —40- ©) oxi di zi ng a conpound of
formula V

R4 is selected from the group consisting of -CO3H,

-S03H and -P(0) (OH) or salt and prodrug derivatives

thereof; and
RS, R6 and R’ are each independently selected from the
S group consisting of hydrogen, (Ci-Cg)alkyl, (C1-Cg)alkoxy,
halo (C1~Cg)alkoxy, halo(Cy-Cg)alkyl, bromo, chloro, fluoro,

iodo and aryl;
which process comprises the steps of:

10 a) halogenating a compound of formula X

where R8 is (C1-Cg)alkyl, aryl or HET;

with 802Cl2 to form a compound of formula IX

8
R
\\O/H\T/H\Rz

15 cl IX ;

b) hydrolyzing and decarboxylating a compound of
formula IX
20

RN 2

Cl X

to form a compound of formula VIII



[err] 10 by refluxing in polmmon sol vent havi ng

a boiling point of at |east 150[er {m"ﬂ"ﬂ ric const ant of
at least 10 in the presence of a I'i to forma conmpound of .
formul a | vV W@ 99/00360 PCTyy$98/12173

al kyl ati ng a conpound of the fornula IV

[err] ~493- with an
al kyl ati ng agent of the formula XCH err]R err]a where X is a
| eaving group and RlerrJais -CJerr]R err}]b, -SOerr]R err]b,
-P(O(ORerr]b)[err], or -P(O(ORerr]b)H, fiwhere R4b is an acid
protecting group to forma conpound dil R? formula 111

VIII :

c) alkylating a compound of formula VII

VII

with a compound of formula VIII

cl )
RoyrIz
10
to form a compound of formula VI
0]
RY R
0)
R® 0
7
R VI; )
15 d) aminating and dehydrating a compound of

formula VI




[err] g) reacting a conmpound of forrmula Il 10 [err]

}MO'; me)gall IyI 1ghl oride and anmoni a tT'!i‘m“mT"!!”ll[!JU!Mr] conmpound of

h
optional | y WP@®p/893¢2i ng a conpound o or mu PCT/US98/12273

-42-

with an amine of the formula RINH, in the

presence of a solvent that forms and

azeotrope with water to form a compound of
5 formula V;

e) oxidizing a compound of formula V

10

by refluxing in a polar hydrocarbon solvent having
a boiling point of at least 150°C and a dielectric
constant of at least 10 in the presence of a

catalyst to form a compound of formula IV
15

20 R R

v



[err] to forma conpound of f fornula l; and 1)
optionally salifying a conpound L"ﬁi 2. A
process for preparing a corrpound l”f | “" “‘ al or a phaﬁr:maceut |1_5;al YA

accept abl e %41 99/08360pr odr ug der rvati ve thereof /URPPp/12173

wher ei n: Rlerr] is selected fromthe group con5|st|ng of

[err] where 15 Rlerr] is-g8lected fromthe group consisting
of hal o, Cerr]- C[err] al kyl, Cerr]-Cerr] alkoxy,

-S—(C[err] Qerr] alkyw) %nan alkylating agent of the formula XCH2R4a

where X is a leaving group and rRia jis -002R4b,

-so3rR4b, -p(0) (0R4P),, or -P(0) (OR4P)H, where R4D

is an acid protecting group to form a compound of
5 formula III

TIIT ;

g) reacting a compound of formula III
10

ITI

with oxalyl chloride and ammonia to form a

compound of formula II

OCH,R™ Q

R
NH2
R® '
7 1
R R II; and
h) optionally hydrolyzing a compound of formula

II
20



halo(C[err]-Clerr])alkyl, and t is an integer fromO to 5
both inclusive; R err] l' m [ H]t he group consisting of
hydr ogen, hal o, Cerr]-Cerr] mllw“ “: “ lﬁ err] cycl oal kyl

d err] - erwd ssmessval kenyl , 5 -0 Cf &rl alkyl), - PQRUSSSARIP err]
al kyl), aryl, aryloxy and HET; R[err] is selected fron1the group
consisting of -CJerr]H, -SJerr]H apg--P(O (OH)[err] or salt and

prodrug derivatives t hereof ; and Rlerr], Rerr] and R err]

are each independently selected fromthe 10 group consi sting of hydrogen,
(derr]-derr])al kyl, (derr]- C[err])?EHéRy, 0O

hal o(Cerr]-C err])al koxy, han(Gf ] err]garkyl, brono, chloro, fluoro,
i odo and aryl; whi ch onpriNBes the steps of: 15

a) oxi di zing a conpound of the foj 3

[err] by rgf g

having a boiling point of at [east 15Q7] ergﬂ C and a
dielectric constant of at least 10 in I1 presence of a

catalyst to forma Conpoundtgfform a compound of foLﬁﬁ a ? Iand [err]

i a~Rpdl ar hydrocarbon sol vent 20

i) optionally salifying a compound of formula I.
5 2. A process for preparing a compound of the

formula I or a pharmaceutically acceptable salt or prodrug

derivative thereof

(1)

10 wherein:

Rl is selected from the group consisting of
—C+-C>o al le ’
10

(R*),
Y
—CH,
OO
=
10 7

R
where

15 R10 is selected from the group consisting of halo,

C1-Cygo alkyl, C31-Cjp alkoxy, -S-(C3-Cqig alkyl) and



WD 99/ 00360 - 46- b) al kyl ating a

s e e W o Gy g

XCH2R4a \Ahe‘?/€99(‘?3§aleaw ng grou g ahd R4t i ¢ * CI/U
-CJerr|Rerr], -Sgerr]Rerr], -P(O(ORerr])[err], or -

P(O (CR[err])H, where R err] is an aci d-pgetecting 10 gr oup,
to forma conpound of formula I1] c) reacting a

conmpound of formula ||$ai§(cl—clo)£fi§i, and t is an integer from 0 to 5
both inclusive;
R2 is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
5 -0-(C1-Cp alkyl), -S-(Cqi-C, alkyl), aryl, aryloxy and HET;
R4 is selected from the gfoup consisting of -CO5H,
-S03H and -P{0O) (OH)» or salt and prodrug derivatives
thereof; and
R5, R® and R7 are each independently selected from the
10 group consisting of hydrogen, (Ci-Cglalkyl, (C1-Cg)alkoxy,
halo(Cy-Cg)alkoxy, halo{Cp-Cg)alkyl, bromo, chloro, fluoro,
iocdo and aryl:;

which process comprises the steps of:

15 a) oxidizing a compound of the formula V

by refluxing in a polar hydrocarbon solvent
20 having a boiling point of at least 150 °C and
a dielectric constant of at least 10 in the

presence of a catalyst to form a compound of
formula IV




wi th oxalyl chloride and anmpnia to forma 20 conmpound of

{g”rijl a ll d)  opti 0”4‘"ulmwlﬂjlmmma -cgzn-)ound of formula 5
* ¢ [er s
e

| WO 99/00360 r PCT/US98{131780r m a
compound of formula I; and ) optionally salifying a
conpound of formula I. 10 346-The process of Caim1l or 2
where the azeotrope is toluene and the pol ar hydrocarbon sol vent
has a boiling point of from 150-250[err]C and a dielectric
constant of from 10-20. 15 4. The process of Claim1l or 2
where the azeo) r opglkglavingng asspbdhrdpofathbydeesalhomvsol vent
has a boiling point of from 150-220[err]C and a dielectric
constant of from 12-18. 20 5. The process of any one of
Clains 1 to 4 which prepares ((3- -am no-1, 2-dioxyethyl)
-2-ethyl-1- (phenyl net hyl ) - 1Hg3ndol]- 4-yl ) oxy) acetic acid
R° ' R’
7 1
R R TV
5
with an alkylating agent of the formula
XCH,R42 where X is a leaving group and R%42 is
-COpR4P, -503R4D, -P(0) (OR4D), 1 -
p(0) (orR*P)H, where R4P is an acid protecting
10 group, to form a compound of formula III
R R III ;
c) IIX
15

with oxalyl chloride and ammonia to form a

20 compound of formula II



25 6. A conpound of the formuial

- A8-
1)1}/ 5 " 59100360 Rle m’m g'ﬂp‘@’iﬂﬁw o t he or oulr GRLA N9 -

ery
[err] wher e R[err] I's selected fron1the gr oup
consi sting of hal o, CerrtdTrerr] alkyl, Cerr]-(err]

al koxy, -S-(Cerr]-Cerr] alkyl) and 10

hal o(Cferr]-Clerr])alkyl, and t is an integer fromO to 5

bot h i ncl usi ve; Rlerr] is selected fromthe group consisting of
hydr ogen, hal o, CJerr]-(ferr] alkyl, d&mq{j errd cycl oal kyl
Cerr]-Cerr] cycloal kenyl, -O4
-S-(derr]-derr] alkyl), aryl, arylox

I11;

d) optionally hydrolyzing a compound of formula
5 IT

IT1
to form a compound of formula I; and
e) optionally salifying a compound of formula I.
10
3. The process of Claim 1 or 2 where the
azeotrope is toluene and the polar hydrocarbon solvent
has a boiling point of from 150-250°C and a dielectric
constant of from 10-20,
15
4, The process of Claim 1 or 2 where the
azeotrope is toluene and the polar hydrocarbon solvent
has a boiling point of from 150-220°C and a dielectric
constant of from 12-18.
20
S. The process of any one of Claims 1 to 4 which
prepares ((3-(2-amino-1,2-dioxyethyl)-2-ethyl-1-
{phenylmethyl)-1H~-indol-4-yl)oxy) acetic acid .

25 6. A compound of the formula IV



15 and Rerr], RkeﬁFkﬂmﬁ++%fw+}—afe each | ndependent |y

sel ected from the group consistin ydr ogen, rr]-Cferr])al kyl,
(err]- d err])al koxy, hal m"aﬁlmummm I koxy,

hal o( C[ er r WGp¥903§9 al kyl , brono, oro, iodo 5&3"&?99412"3

- 49- 7. The conpoun a|n16 which is 2-ethyl -
(phenyl nmet hyl ) - 4- hydr oxy- 1H-i ndol e. 5-43- 8. A process for
preparing a conpound of fornula OH
[err] wher ei n: ! Is selected fromthe group
consi sting of 10 RS -Cr7-C20 al kyl,

wherein:

Rl is selected from the group consisting of
5 ~-C9~-Cop alkyl,

10

| (R,
— (CH,) 1_;—@
—CH,
OO
oI
10 7

R
where
R10 jis selected from the group consisting of halo,
C1-Cyp alkyl, C1-Cip alkoxy, =-S-(C3-Cqp alkyl) and
10 halo(C1-Cyp)alkyl, and t is an integer from 0 to 5
both inclusive;

R2 is selected from the group consisting of hydrogen,
halo, Cq-C3 alkyl, C3-Cg cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-Cp alkyl), -S-{C1-Cp alkyl), aryl, aryloxy and HET;

15 and

RS, R6 and R7 are each independently selected from
the group consisting of hydrogen, (C1-Cg)alkyl, (Cq-

Cg)alkoxy, halo(C1-Cg)alkoxy, halo(Cp-Cg)alkyl, bromo,

chloro, fluoro, iodo and aryl.



[err] wher e sel ected fromthe group
consi sting of hal o, J’I! 'I m llu I",err] alkyl, Cerr]-Cerr]
al koxy, err C[err] -
hal o( ([ err]"g% oaI kyl , and t is an int eger fromO to PCT/US98M2173 5

bot h i ncl usi ve; Rlerr] is selected fromthe group consisting of
hydr ogen, hal o, err]-CJerr] alkyl,~-@err]-Cerr] cycloal kyl,
Cerr]-Cerr] cycloal kenyl, -0-(derr]-derr] alkyl),
-S-(derr]-derr] alkyl), aryl, aryloxy and HET; 20 and
- 50- Rlerr], Rerr] and R err] are each
i ndependent |y selected?-  TheoapRReupdofp §éﬁ§msﬁlwgl§h hgdRogbhyl-1-
(derr]-derr])al a
hal o(C[err] - C[errF?gfﬁgg%gﬁﬁg}o(%IhYde%%eﬁ?]%hPEny br ono, chl or o,
fluoro, iodo and aryl; 5 conprising the steps of:
a) hal @genati ng a cogpoun
[err] > gpound §%0£8£E$E§F] rep?ff grf-ff POY? f°5PVPaor
HET: 10 v with SO[err]Cl[err] to forma conpound of
formula I X [err]
OH
RS
|
R® N~ R
g R

Iv

wherein:

Rl is selected from the group consisting of
10 —-C3-Cop alkyl,

10

(R},
— (CH,) 1-2_6
—CH,
O~
— )
10 7

R
where
R10 is selected from the group consisting of halo,
C1-C10 alkyl, C3-Cyp alkoxy, -S-(Ci1-Cip alkyl) and
15 halo(Cy1-Cyp)oalkyl, and t is an integer from 0 to
5 both inclusive;
R? is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
-(C1-Cp alkyl), -S-{Cq1-Co alkyl), aryl, aryloxy and HET;
20 and



b) hydr ol yzi ng and decarboxylat|ngﬂaﬂmmﬁﬁﬁﬁﬁ+fﬁ—45—- formul a

EATATE TR RN 11T pp———

-51- [e r] with a
conpound of formula VIIIl 5 -50-

R2, R® and R’ are each independently selected
from the group consisting of hydrogen, (Ci1-Cg)alkyl, (Cq-
Cg)alkoxy, halo(Cy-Cg)alkoxy, halo(Cyp-Cg)alkyl, bromo,

chloro, fluoro, iodo and aryl;

5 comprising the steps of:
a) halogenating a compound of formula X
M
8
R
\\O Rz

X
where R8 is (C;-Cg)alkyl, aryl or HET:

10 with S02Cly to form a compound of formula IX

R 2

Cl IX ;

b) hydrolyzing and decarboxylating a compound of
15 formula IX

RN 2

Cl X

to form a compouhd of formula VIII
20

Cl\\/JL\ 2
Royi11 ;

c) alkylating a compound of formula VII



to forma conpound of formula W— 10 )
dehydrating a conpound of

e g, o A

conpound of fornmula V
[err] e)

10

d)

15

20

_—__————.—— —

am nating and
[err]

Wi th mate?c?85$@§ﬁ1

-52-

nce .

oxi di zi ng a conpe6Ghd of fornula V

R 0

VII

with a compound of formula VIII

Rovrrz

to form a compound of formula VI

aminating and dehydrating a compound of

formula VI

VI

with an amine of the formula R1NH2 in the

presence of a solvent that forms an azeotrope

with water to form a compound of formula V



5 [err] re qubmﬂ I n a pol ar hydrocarbon sol vent
or

havi ng a b0|q"m i“ I I | east 150[err]C and a dielectric
10 constant of at presence of a

catal yst. WO 99/00360 . proce ss f pr eparing a compoBREUSP ¥yl a
IV [err]
wher ei n: Rl is selected fromtﬂuszy(nu)con5|st|ng of
-Cr-C20 al kyl, - 53-
. 0]
R
R’ \ R’
7 1
R R v 5
e)
5
by refluxing in a polar hydrocarbon solvent having
a boiling point of at least 150°C and a dielectric
10 constant of at least 10 in the presence of a
catalyst.
9. A process for preparing a compound of formula
v
15
wherein:

Rl is selected from the group consisting of
-C7-Coqp alkyl,



[err] wher e Rlerr] is selected fromthe group

enE T ] R

hal o( C[ er r |[WGpe09369 oal kyl , and t Yis‘antifteder*fromo to  PCT/US9812173

5 bot h inclusive; Rlerr] is selected fromthe group consisting
of hydrogen, halo, Cerr]-Cerr] alkgbr Cerr]-Cerr] cycloal kyl,
Cerr]-Cerr] cycloal kenyl, -0-(derr]-derr] alkyl),

-S-(derr]-derr] alkyl), aryl, aryloxy and HET; 1Q, and

Rlerr], Rerr] and R err] are each independeptTy & ekt ed fromthe
group consisting of hydrogen, (CrerrFHC] g5 I, (derr]-
Co6) al koxy, halo(Cerr]-Cerr])al koxy, halo((¥ -Cerr})al kyl, brono,

chloro, fluoro, iodo and aryl, 15 conprising oxidizing a
conpound of fornmula V -54-

by refluxing in a polar hydrocﬁ'ﬁ%ﬂz ent havi ng b0|I|ng poi nt of
at least 150[err]C and a d| el ectrlct(CH) 1—-’ dn the
presence of a catalyst. The proce 2 'Cla|n18 or 9
where the azeotrope is tquene and the pol ar hydrocarbon sol vent has a
boiling point of from 150-250 [err]C and a dlelectrlc const ant of from
10- 20. 10 11. The proces m 7 or<8 where the

azeotrope is toluene and the poIa&-@u- sol vent has a boi li ng

poi nt of from 150-220 [err]C and a die qpstant
where
R10 is selected from the group consisting of halo,
C1-Cy0 alkyl, C1-Cy1o alkoxy, -S-(C1-Cjo alkyl) and
5 halo(C{-Cjploalkyl, and t is an integer from 0 to

5 both inclusive;

R2 is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,

-0-(C1~-Cp alkyl), -S-(Cq-Cp alkyl), aryl, aryloxy and HET;
10 and

R2, R® and R7 are each independently selected
from the group consisting of hydrogen, (C1-Cg)alkyl, (Cy1-

Cg)alkoxy, halo(Cj-Cg)alkoxy, halo(Cy-Cglalkyl, bromo,

chloro, fluoro, iodo and aryl:

15 comprising oxidizing a compound of formula V




of from 12-18. 15 rocess of any one of Clains 8 to
11 whi ch prepares the corrpounc"ﬂ mﬂgl Hﬂ ﬂ yI nmet hyl ) - 4-
hydr oxy- 1H i ndol e.

for prepari a _conpound
of the 20 WOor9%0P360| or a phar maceutlcally accept abl e salt d’rdgv ’?’)

derivative thereof [err]
wherein: 25 Rl is selected fromtheg4ggroup consisting of
[err] - 55-
[err] wher e

by refluxing in a polar hydrocarbon solvent having

a boiling point of at least 150°C and a dielectric constant

of at least 10 in the presence of a catalyst.

5 10. The process of Claim 8 or 9 where the
azeotrope is toluene and the polar hydrocarbon solvent has a
boiling point of from 150-250 °C and a dielectric constant
of from 10-20.

10 11. The process of Claim 7 or 8 where the

azeotrope is toluene and the polar hydrocarbon solvent has a

boiling point of from 150-220 °C and a dielectric constant
of from 12-18.

15 12. The process of any one of Claims 8 to 11
which prepares the compound 2-ethyl-1- {phenylmethyl)-4-
hydroxy-1H-indole.

13. A process for preparing a compound of the
20 formula I or a pharmaceutically acceptable salt or prodrug

derivative thereof

wherein:

25 Rl is selected from the group consisting of
-C3-Cys alkyl s



Rlerr] is selected fromthe roif consi sting of hal o,

Clerr]-(err] alkyl, Cerr]- mm”jmlu Hﬁ g%ﬁ]r(r)]tg[grr] and 5

hal o(Cferr]-Clerr])al kyl, and}
bot h inclugVéégmmég R2 i's sel écted fromthe group cERIUSPHIATH

hydr ogen, halo, Cerr]-Cerr] alkyl, Cerr]-Clerr] cycloal kyl,
Cerr]-Cerr] cycloal kenyl, -0-((1185~C1err]_alkyl),
-S-(Cerr]-derr] alkyl), aryl, aryloxy and HET; 10 Rlerr] is

(R -SJerr]H and
tther eof; and
Rlerr], Rerr] and Rerr] are each‘Kﬁ@ﬁpeﬂo-w sel ected fromthe
group consisting of hydrogen, ((err]-Cerr])atkyl, (Cerr]-Cerr])al koxy,
15 halo((err]-Cerr])al koxy, halo((err]-Cerr])al kyl, brono, chloro,
fl uoro, iodo and aryl; whi ch process conprises the steps

of : a) héTBégﬁ a conpound rmula X 20
-56- (CH,) Jleshd
where R err] is ((err]-Cerr])alkyl, orHH

with SO[err]Cl[err] to forma conpound of formula I X

e 7

R

sel ected fromthe group consisting of CIIerr

where
R10 is selected from the group consisting of halo,
C1-Cy1p alkyl, C1-C3qo alkoxy, -S-(C3-C1g alkyl) and
5 halo (C1-Cip)alkyl, and t is an integer from 0 to 5
both inclusive;

RZ is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,

-0-(C1-Cp alkyl), -5-(C1-Cy alkyl), aryl, aryloxy and HET;
10 R4 is selected from the group consisting of -COjH,
-SO3H and -P(0) (CH)» or salt and prodrug derivatives
thereof; and
RS, R® and R7 are each independently selected from the
group consisting of hydrogen, {C3-Cglalkyl, (C1-Cg)alkoxy,
15 halo(C;-Cg)alkoxy, halo(Cp-Cg)alkyl, bromo, chloro, fluofo,

iodo and aryl;

which process comprises the steps of:

a) halogenating a compound of formula X
20



[err] 5 b) hydrolryzing—ane—decar boxyl ati ng a conpound of
[err]

formula I X 10 R b
o torm e cgrpeundof torrut o NN, .o o1 or rosmepponsrs

[err] 20 wi th a conpound of fornula VII
_57. -56- [err]
U
8
R .
o R’

X
where R8 is (C;-Cg)alkyl, aryl or HET;

with S02Cly to form a compound of formula IX

0]
8
R
\O Rz
Cl X ;
5
b) hydrolyzing and decarboxylating a compound of
formula IX
0
8
R
\O Rz
10 cl IX
to form a compound of formula VIII
O
Cl\/IL 2
Riviir ;
15 -

c) alkylating a compound of formula VII

w

[

R o
7

VIT

20 with a compound of formula VIII



to forma conmpound of fornula VI

o of g v B ”T\ll\lltl\\lﬂﬁlllﬂ“ﬂllﬂl!ll\g an ox i

[err]

[err] WO 99/00360 retluxirtg "n & polar hydroch ?ngﬁ BB ent
having a boiling point of at Ieast 150[err] C and 15 a
dielectric constant of at least 10 in thé&7- presence of a
catal yst and an am ne of the formula Rlerr]NH err];

to forma conpound of formula IV 20

-58-

[err]

0O
ar
R2

VIII

to form a compound of formula VI

5
d) aminating, dehydrating and oxidizing a
compound of formula VI
10
by refluxing in a polar hydrocarbon solvent
having a boiling point of at least 150°C and
15 a dielectric constant of at least 10 in the

presence of a catalyst and an amine c¢f the

formula RINH,;

to form a compound of formula IV
20



1V, e) alkylating a conpound of the formula IV

H [err] |ng agent of the formula
XCH err]Rlerr]a llllillﬂmillﬂu Ieavn ng, gr oup and la.is
ers FE%#?s

- er r] R[ SVOP$00360 Slter n OR[ err] ¥73-P(O
(ORerr])H where Rerr]b 10 IS an aC|d protectlng group to form
a conpound of formula I'll -58-

[err] 15 f) reacting a conpound of fornula II

-59- .

Iv;

e) alkylating a compound of the formula IV

5
with an alkylating agent of the formula XCH2R4a
where X is a leaving group and R4a ig —C02R4b,
-s03R4P, -P(0) (0R4P)5, or -P(0) (OR4P)H, where R4D
10 is an acid protecting group to form a compound of

formula III

15 f) reacting a compound of formula III



[err] vﬁtTrTnGﬂjﬁ_Tﬁﬁerde—and ammonia to forma
[err]

conpound of fornula I l
g) optionally hydrol y2| Hgﬁ“ﬂﬂm E ﬂ for nmul a 10
[err] WO 99/00360 f for rm| a 1; and PCT/USS8I2173

optionally salifying a conpound of formula I. 14. A process
for preparing a conpound of the formd&ss+4 or a pharnaceutically
acceptabl e salt or prodrug derivative thereof

- 60- OCHﬁga[err]

ITI

with oxalyl chloride and ammonia to form a

compound of formula II

5
ocH,R"* Q o
RS
NH,
R® ‘
7 1
R R II; and
g) optionally hydrolyzing a compound of formula
I1
10
to form a compound cf formula I; and .
h) optionally salifying a compound of formula I.
15 14. A process for preparing a compound of the

formula I or a pharmaceutically acceptable salt or prodrug

derivative thereof



wher ei n: Rl is selected fromthe group consi-sting of

[err] 5 wher e gm wmguﬂ ted fromthe group
consi sting of hal o, ﬂr ﬁ CIerr% C1 J
al koxy, -S- gw@mrme3eoC err] alkyl) and CT/US98/12173
hal o(Cferr]-Clerr])alkyl, and t is an integer fromO to 5 10

both inclusive; Rlerr] is selegped fromthe group consisting of
hydr ogen, hal o, Cerr]-Cerr] alkyl, (err]-Cferr] cycloal kyl,
Cerr]-Cerr] cycloal kenyl, - 0- (C;err] err]cﬁlkyl),

-S-(Cferr]-Cerr] alkyl), aryl, aryl oxy Gth¢® HE
sel ected fromthe group consisting of §CII
-P(O)(OH)[err] or salt and prodrug der
Rlerr], Rerr] and R err] are each indep§
group consi sting of hydrogen, (C[err] :

Rlerr] is
-SJerr]H and
NH her eof ; and
dected fromthe

yl, ((err]-Cerr])al koxy,
1 (1)

wherein:

Rl is selected from the group consisting of
-~C7-Cse alkyl ’

10

(R,
h— (CHZ) 1_2@
—CH,

where

R10 is selected from the group consisting of halo,

C1-Cig alkyl, C3-Cq1p alkoxy, -S-(C3-Cyo alkyl) and

halo{(C{-Cip)alkyl, and t is an integer from 0 to 5
10 both inclusive;

R2 is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-Cp» alkyl), =-S-(C1-Cp alkyl), aryl, aryloxy and HET;

R4 is selected from the group consisting of -COsH,

15 =~S03H and -P(0O) (CH)o or salt and prodrug derivatives
thereof; and

RS, R® and R7 are each independently selected from the
group consisting of hydrogen, (Ci-Cglalkyl, (Cy1-Cg)alkoxy,



hal o(Cferr]-Clerr])al koxy, halo(Cerr-(err])al kyl, brono, chloro, fluoro,
I odo and aryl;

a)

t he for mul aW@ 99/60360
by refluxing in a polar

boi Il i ng point of at

whi " &_::__1ses the steps of: 5
am nating, dehydrating and ; | mgﬂﬁm ] “ conpo of -
i S S [err] 1BCT/US%12L199
hydr ocar bon sol vent havi ng a
| east 150[err]C and -61- a dielectric
in the presence of a catal yst

constant of at |east 10

and an am ne,.Qf
formula 15 hdl

[err]
CH

20

10

15

20

ORQE—CG)alkoxVV halo (Co-Clg9aTya , RENER oL 0 chebPe? gﬁﬂﬂﬁ%ﬂd of

iodo and aly1l; alkylating a conpound of the fornula IV

err
which process cohpri%es the steps of:

a)

aminating, dehydrating and oxidizing a
compound of the formula VI

by refluxing in a polar hydrocarbon solvent

having a boiling point of at least 150°C and
a dielectric constant of at least 10 in the

presence of a catalyst and an amine of the

formula RINH, to form a compound of formula




-62- wi th an al kyl ati ng agent of the fornula

XCH err]Rerr]a where X is a Ieﬂmmmmllg WH! err]a is

-CJerr]Rerr], -Sqerr]Rerr] rr], or - -
P(O (OR[ er riwpHsnusere Rlerr] is dn Aci'd profeciing 5 PCT/USYBP, to
forma conmpound of forrmula II1 [err] (@) reacting a
conpound of forrmula 11 10 [err]-62- w th oxal yl
chl oride and anmonia to forma 15 conmpound of formula I

Lerr] d)  optigpallynhy#koi ¥2iRg 846REPEENENA! shomibha 20

XCH,R428 where X is a leaving group and R42 is
P(O)I(OR‘lb)H, where R4 is an acid protecting

5 group, to form a compound of formula III

OCH,R**

c) reacting a compound of formula III
10

ITI

with oxalyl chloride and ammonia to form a

15 compound of formula II

OCH,R" ©

R
NH,
R \
7 1
R R II;
d) optionally hydrolyzing a compound of formula

20 II



- 63- — [err]
to forma conpound of fornula l; optionally salifying
a conmpound of formula I. Gﬂ “! “lpr

ocess of Caim13

r 14
vean as a boi | i ng E&WSS’BM*ﬁom

wher e t he pPobas/o0360 h droca

150- 250C and a dlelectrlc constant of from 10- 20. 10

16. The process of Caiml1l3 or 14 where-¢he pol ar hydr ocar bon
sol vent has a boiling point of from 150- 220C and a dielectric
constant of from 12-18. 17. The process of any one of
Claims 13 to 16 15 whi ch prepares

((3-(2-am no-1, 2-di oxyet hyl )-2-ethyl -1 - ocﬂfﬁao 0

(phenyl net hyl) - 1H-i ndol - 4-yl ) oxy) acetgic a i d’
process for preparing a conmpound of for
H 20

wher ei n: Rerr] is selecteth

) 7 ' 1

18. A

Tér

2 consi sting of

IT
to form a compound of formula I; and

e) optionally salifying a compound of formula I.

15. The process of Claim 13 or 14 where the polar

hydrocarbon solvent has a boiling point of from 150-

250°C and a dielectric constant of from 10~20.

10 16. The process of Claim 13 or 14 where the polar

hydrocarbon solvent has a boiling point of from 150-

220°C and a dielectric constant of from 12-18.
17. The process of any one of Claims 13 to 16
15 which prepares ((3-(2-amino-1,2-dioxyethyl)-2-ethyl-1-

{phenylmethyl)-1H-indol-4-yl)oxy) acetic acid .

18. A process for preparing a compound of formula
v

20

wherein:

R! is selected from the group consisting of
~C9-Cpqg alkyl,



- 64- [err] wher e
Rerr] is selectedfromt m ' ng of hal o,

Cerr]-Cerr] alkyl, C[er ]”ﬂ [ﬂﬂmum[ -S-(derr]-Cerr] alkyl) and
hal o( ([ er r jwcg39z00840) oal kyl,"arfd ¢ 1% ah i*nteger fromO0 to  PCT/US98/12173

5 bot h inclusive; Rlerr] is selected fromthe group consisting

of hydrogen,

halo, Cferr]-Cerr] alky- derr]-Cerr] cycloalkyl,

Cerr]-Cerr] cycloal kenyl, -O(derr]-derr] alkyl),
-S-(Jerr]-derr] alkyl), aryl, aryloxy and HET; 10 and

Rerr],

chl oro,

a)

Rlerr] and Rl err] are each independe

group consisting of hydrogen, (C-ef(¢H0] e
C err])al koxy, halo((err]- C[err])alkoxy,
fluoro, iodo and aryl; 15

48/ &gt ed fromthe
yl, (Cerr]-

7
conprising the steps of:

Q
ha

hal ogenati ng a conpound of formula X

10

15

20

—CH,
_CH@ i
10 g

R
where
R10 is selected from the group consisting of halo,
C1-Cy1o alkyl, C1-Cyqg alkoxy, -S-(Ci-Cypo alkyl) and
halo{C;-Cjp)oalkyl, and t is an integer from 0 to
5 both inclusive;

RZ is selected from the group consisting of hydrogen,
halo, C1{-C3 alkyl, C3-C4 cycloalkyl, C3-Cyq cycloalkenyl,
-0-(C1-Co alkyl), -5-(Cq1-C, alkyl), aryl, aryloxy and HET;
and

RS, R® and R7 are each independently selected
from the group consisting of hydrogen, (Cq-Cg)alkyl, (Ci-

Cg)alkoxy, halo(Ci-Cg)alkoxy, halo(Cp-Cglalkyl, bromo,

chloro, fluoro, iodo and aryl:;
comprising the steps of:

a) halogenating a compound of formula X

8
=i, AN
\O R:z
X

where R8 is {C1-Cg)alkyl, aryl or HET:

with S02Cl to form a compound of formula IX

err]-err])alkyl, brono,



[err]

HET: 20
formula I X
d | X WO 99/00360

formula | X
[err]
[err]

10

15

20

Rerr] is err]-Cerr])al kyl, aryl or

IR e o forme somotnis

*b) Shytir dl y7i n§ and decar boxyl at i ng PSTESHFOHT of 5
0O O

to forma conpound-gg- formula VIIl 10

o)

b)

al kyl ating a conmpound of forrmula VII

R 2

cl IX ;

hydrolyzing and decarboxylating a compound of

formula IX

to form a compound of formula VIII

c)

Cl\/lLRz
VIIT ;

alkylating a compound of formula VII

VII

with a compound of formula VIII

Cl\)l\ 2
R vir

to form a compound of formula VI



15 [err]
conpound of fo
to forma conpound of

orfarma’commoinaor I D

am nating, dehydrating and OXIdIZIng a 5

Vi [errlee~
10

refluxing in a polar hydrocarbon sol vent
point of at |east 150[err]C and a
| east 10 in the presence

with a
[err] 20

[err] PCT/US98/43173

conpound of formula
by
havi ng a boiling
di el ectric constant of at

d) aminating, dehydrating and oxidizing a

5 compound of formula VI

(5

VI

by refluxing in a polar hydrocarbon solvent

10

having a boiling point of at least 150°C and a

dielectric constant of at least 10 in the presence

of a catalyst and an amine of the formula RINH,.

19,

15 1Iv

wherein:

A process for preparing a compouhd of formula

Rl is selected from the group consisting of
-C7-Cop alkyl,



of a catalyst and an amne of the fornula R err]NHerr]. 19.

g_lprocess for prepari ngmlﬂﬂmlf!)mmmllllwrewi a 15 I£/

Rlerr] is YOO8 from t'he “grbup consisting of pUsSa s
[err] -67-

[err] wher e R errp7s selected fromthe group
consi sting of hal o, Cerr]-Cerr] alkyl, Cerr]-Cerr]

al koxy, -S-(derr]-Cerr] alkyl) and 5

10
halo(Clerr]-Clerr])oal kyl, and t is an integ it b Bt o 5
both inclusive; R[errr_ﬂ§}§éhec A\ om t he group consisting of
g

hydr ogen, hal o, Cerr]-Cerr] alkyl, S -Cerr] cycloal kyl

Cerr]-Cerr] cycloal kenyl,
—CH,
I ST S
=)
10

R
where
R10 is selected from the group consisting of halo,
C1-C3po alkyl, C1-Cy1p alkoxy, -S-{C;-Cjg alkyl) and
5 halo (C3-Cip)oalkyl, and t is an integer from 0 to
5 both inclusive;

R2 is selected from the group consisting of hydrogen,
halo, C1-C3 alkyl, C3-Cq cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-Cp alkyl), -5-(C1-Cy alkyl), aryl, aryloxy and HET;

10 and
RS, R® and R7 are each independently selected
from the group consisting of hydrogen, (C;-Cg)alkyl, (Ci-
Cg)alkoxy, halo{Cy1-Cg)alkoxy, halo(Cy-Cg)alkyl, bromo,
chloro, fluoro, iodo and aryl;
15 comprising aminating, dehydrating and oxidiziné a
compound of formula V

VI
by refluxing in a polar hydrocarbon solvent having

20 a boiling point of at least 150°C and a dielectric constant



-0-(derr]-derr] alkyl), -S—(CTET—] C[err] aIk I , aryl, aryloxy and HET,

10 and \“l&ﬂ R[err] are each
i ndependently sel ected fro ting of hydrogen,
* C C[Ler

(derr]-C ewopaniepl , (Cerr]- 1) &l Koxy, PCT/US98/12173
hal o(Cferr]-Clerr])al koxy, halo((err]-Cerr])al kyl, brono, chl or o,

fluoro, iodo and aryl; 15 cogpLi sing aninating, dehydrati ng
and oxidizing a conmpound of formula V

by refluxing.kn dr gc o} t _bayi boil i ng_point af
at | east 150%#ang Pg%?élggt$$c€%§n§¥ég%xgg oP%! B8catPs? BRY' WAYaRENY' of

- 68- of tRé f@gﬁﬁlgORinHEhe presence of a catalyst and an am ne of

the formula Rl err]NH err]. 20. The process of Claim 18 or
19 where the 5 azeotrope is toluene and the polar hydrocarbon sol vent has

a boiling point of_.fro 150 220 [err] G and dlel c const ant
of from 12-18. 201" e p5qce % éi 28 @? Shy %n@hﬁFeCFEFnB 18 to
20 10 Wg chapeepaspe ibets0upALNgnad- @ﬁQYﬂ)oiafplhﬁd%’bBﬁ’Mﬁ)sélvent has a

hydr oxy-1 Hi ndol e.
boiling point of from 150-220 °C and a dielectric constant

of from 12-18,

21. The process of any one of Claims 18 to 20
10 which prepares the compound 2-ethyl-1-{phenylmethyl)-4-
hydroxy-1H-indole.



