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such compounds.
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the M tochondri al

DBl Receptor (MDR)" by E. Roneo, et al

., The Journal of

Phar macol ogy and Experinental Therapeutics, Vol. 262, No. 3, (pp. 971-978)

descri bes cew(%
in mammal i an 30

4pdr Yl - 3- i ndol gl yoxyl am des havi ng r eseggiysappgssrat i ons

cen

tral nervous systens. The abstract, "Fragmentation of

N- benzyl i ndol es in Mass Spectronetry"; Chem cal Abstracts, Vol. 67, 1967,
73028h, reports various benzyl substituted phenols including -2- those
havi ng gl yoxyl am de groups at the 3 posit+on of the indole nucleus. U-S.

Patent No. 3,449,363 describes trifluoronethylindoles having gl yoxyl am de

groups at theggqa
descri bes al pha-

EBg

SidE QREGBRING 4 -Hise1HUSEELS:- THDBLERSLeNYoRiMIDES351, 630

stituted 3-indolyl acetic acid conpounds and their

preparation inclusive of glyoxylam de internmediates. U S. Patent No.
2,825,734 describes theni impreepdbat rélatds to a process for preparing

2 am o b By SLILO B AR dm oY A e aberdl ot es

Exanpl e 30). mediated release of fatty acids for condltlons such as

septic shock and intermediates useful in the preparation of

such compounds.

Certain lH-indole-3-glyoxamides are known to be

10 potent and selective inhibitors of mammalian sPLAj useful

for treating diseases, such as septic shock, adult

respiratory distress syndrome, pancreatitis, trauma,

bronchial asthma, allergic rhinitis, rheumatoid arthritis

and related sPLA; induced diseases. EPO publication No.

15 0675110,

for example, discloses such compounds.

Various patents and publications describe

processes for making these compounds using 4-hydroxy indole

intermediates.

The article, "Recherches en serie indolique. VI

20 sur tryptamines substituees", by Marc Julia, Jean Igolen and
Hanne Igolen, Bull. Soc. Chim. France, 1962, pp. 1060-1068,

describes certain indole-3-glyoxylamides and their

conversion to trybtamlne derivatives.

25 (FGIN-1):

The article, "2-Aryl-3- Indoleglyoxylamldes
A New Class of Potent and Specific Ligands for

the Mitochondrial DBI Receptor (MDR)" by E. Romeo, et al.,

The Journal of Pharmacology and Experimental Therapeutics,

Vol. 262, No. 3, (pp. 971-978) describes certain 2-aryl-3-

indolglyoxylamides having research applications in mammalian

30 central nervous systems.

The abstract, "Fragmentation of N-benzylindoles in

Mass Spectrometry"”; Chemical Abstracts, Vol. 67, 1867,
73028h,

reports various benzyl substituted phenols including



U S. Patent No. 4,397,850 prepares isoxazolyl 15 indolam nes using
gl yoxyl am de indoles as internediates. U S. Patent No. 3,801,594 descri bes
anal gesi cs pre ared usi ng 3-i ndol egl yoxyl ari de internedi ates._The article,

"No. 565. - 5390 s d' enzynes. Xil. - Preparation de (pFOpASEIBHA no- 2
ethyl)-3 indol es" by 20 A Al emanhy, E. Fernandez Alvarez, O N eto Lopey
and ME. Rubio Herraez; Bulletin De La Societe Chimque De France, 1974,
No. 12, pp. 2883-2888, describes various 'hndol yl -3 gl yoxam des which are
hydrogen substituted on the 6-nmenbered r| g of the indole nucleus. 25

The article "Indol - Ut a eru

2, 3-di hydr o- 2, 31953f/ PGV Sn‘éﬂ)g ﬂ&a@fif %’?}fmap\:g‘ecﬁrﬁ’%flatllf@b&é tPeebi gs
Ann. - Chem , 19%%dolp nutdéa8s 1983, descrlbes phenyl substituted

3- gl yoxyl ami des. 30 r enpl oy a 4- hydr oxy
I ndol e i nternediate. For g).(apa ed\%ﬁé lré"tent d%gé%g%é%% us., here| n

i ncor por at ed byrx%kmr@neémmd%le@nbaqu 93€Nc§féﬂ1@§‘é§ea9¥ﬁ‘%ﬂ§e§§ the 3

preparing 4s supssitidnedrlehe ndlQ-e3ndbyoxam de derivatives conprising
react i ng an appropri at eby SUStLNed 3, 551 et TRLAQILE ARGl Pr epared as

substituted 3-indolyl acetic acid compounds and their
preparation inclusive of glyoxylamide intermediates.
U.S. Patent No. 2,825,734 describes the
10 preparation of 3-(2-amino~l-hydroxyethyl)indoles using 3-
indoleglyoxylanide intermediates such as l-phenethyl-2-
ethyl-6-carboxy-N-propyl-3—-indoleglyoxylamide (see, Example
30).
U.S. Patent No. 4,397,850 prepares isoxazolyl
15 indolamines using glyoxylamide indoles as intermediates.
U.S. Patent No. 3,801,594 describes analgesics prepared
using 3-indoleglyoxylamide intermediates.
The article, "No. 565. - Inhibiteurs d'eniymes.
XII. - Preparation de (propargylamino-2 ethyl)-3 indoles” by
20 A. Alemanhy, E. Fernandez Alvarez, 0. Nieto Lopey and M.E.
Rubio Herraez; Bulletin De La Societe Chimique De France,
1974, No. 12, pp. 2883-2888, describes various indolyl-3
glyoxamides which are hydrogen substituted on the 6-membered
ring of the indole nucleus.

25 The article "Indol-Umlagerung von l-Diphenylamino-
2,3-dihydro-2, 3-pyrrolidonen” by Gert Kollenz and Christa
Labes; Liebigs Ann. Chem., 1975, pp. 1979-1983, describes
phenyl substituted 3-glyoxylamides.

30 Many of these processes employ a 4-hydroxy indole
intermediate. For example U.S. Patent No. 5,654,326 U.S.,
herein incorporated by reference in its entirety, discloses
a process for preparing 4-substituted-lH-indole-3-glyoxamide
derivatives comprising reacting an appropriately substituted



al ., Synthesi
I ncor por at ed

s, 1991, pp 871-878, the disclosures of which are herein
by reference) with sodi um hydride in dinmethylformam de at

tenperature (wQ< rr]C) then 5 treating with aryl nethyl h &é%g b
t enper at ures \?@9%’%@ the 1-aryl nethylindole which is Oderreta‘lhy at%g”usi

boron tribrom de in nmethylene chloride (Tsung-Ying Shem and Charles A

Wnter, Adv.
i ncor por at ed
t he hydroxy i

Drug Res., 1977, 12, 176, the disclosure of which is
by reference) to give 10 thg_4-hydroxyindole. Al kylation
ndol e is achieved with an al pha bronoal kanoi c acid ester i

di met hyl f or mani ' [ | | 0 0 the
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disclosure of which is incorporated by reference} to give
the 4-hydroxyindole. Alkylation of the hydroxy indole 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 first with oxalyl
chloride, then with ammonia, followed by 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
environmentally hazardoﬁs organic solvents, produces furan
containing by-products and results in a relatively low yield
of desired product. .

In an alternate preparation an appropriately
substituted proprionylacetate is halogenated with sulfuryl
chloride. The halogenated intermediate is hydrolyzed and
decarboxylated by treatment with hydrochloric acid then
reacted with an appropriately substituted cyclohexane dione.
Treatment of the alkylated dione with an appropriate amine
affords a 4-keto-indole which is oxidized by refluxing in a
high-boiling polar hydrocarbon solvent such as carbitol in
the presence cf a catalyst, such as palladium on carbon, to
prepare the 4-~hydroxyindole which may then be alkylated and
converted to the desired glyoxamide as described above.
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reacted with an appropriately substituted cycl ohexane dione. Treatnent of
the al kyl ated dione with an appropriate am ne affords a 4-keto-indole which
is oxidized by refluxing in a 30 high-boiling polar hydrocarbon sol vent
such as car biY®P”§4P% he presence of a catal yst, such as pal PaHVPAH0BH?
carbon, to prepare the 4-hydroxyindole which may then be al kyl ated and
converted to the desired gl yoxam de as descri bed above. -4- This process
however is limted by the required high_tenperature oxidation and requires
recovery of a precious netal catalyst. V\ﬁi | e the nethods descri bed above
for preparing the 4- 5_ hydroxy indol e internediat re_satisfactary, a
nore efficient transfo?ﬂ’h%{i%ﬁo eSSy 88N TR &5 ﬁglgfgsgﬁtﬂi‘%v‘%%%lgﬁ%provi des
an inproved pribgteserperapaepayidgtibhi ad|egriglegoxanpvesy dhe process of
the present ipventdQnneal beafaniermed with inexpensive, readily 10

avai | abl e, reagents under mlder conditions and resulting in better overall

yield. In addf#ikm thenpephedefessrdbedsagyea e BrePaahRe of¥utdon with a
W der var izt yhpdrdipahdbuenist simediate nged esqiattheesry X Hatowdj ect s,

features and adyantages of 1N RLGRe0L JOVENQn Wil become
The present invention provides an improved process

for preparing lH-indole-3-glyoxamides. The process of the
present invention can be performed with inexpensive, readily

10 available, reagents under milder conditions and resulting in
better overall yield. In addition, the present process
allows for transformation with a wider variety of
substituents on the indole platform. Other objects,
features and advantages of the present invention will become

15 apparent from the subsequent description and the appended

claims.

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

R'cr,0 Q4

A\
-y N, (1)
R

wherein:

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



15 apparent fromthe subsequent description and the appended clains. The
present invention provides a process for preparing a conpound of the

formul a | or g fRgdprceutically 20 acceptable salt or prodr ggrgiSsdogsshi Ve
t her eof ; [er?’\];b erein: Rerr] is selected fromthe group consisting of

Cerr]-Cerr] alkyl; -5- Jerr] wherein; Rerr] is selected fromthe
group consisting of halo, (Jerr]-Cferr] aIkyI, Cerr]-Cerr] alkoxy,
-S-(Cerr]-Cerr] alkyl) and 5 hal-g-C[ err]-Clerr])al kyl, and t is an
integer fromO to 5 both inclusive; Rerr] is selected fromthe group
consi sting of hydrogen, halo, Cerr]-(err @% Jerr]-Cerr]

cycloal kyl, Cerr]-Cerr] cycleg%gen I er*] Cerr] alkyl),
-S(Cerr]-derr] alkyl), aryT, yt20X d 10 HET; R[err] is
selected fromthe group consisting of - err]H “Sderr]H and
-P(O(OH)[err] or salt or prodrug derivatives thereof; and

—CH,
.
10 4

R

wherein;

R10 is selected from the group consisting of halo, C;-Cjg
alkyl, C3-Cjp alkoxy, -S-(C3;-Cjp 2lkyl) and

5 halo(Ci-Cqplalkyl, and t is an integer from 0 to 5 both
inclusive;

R2 is selected from the group consisting of hydrogen, halo,
C1-C3 aikyl, C3-C4 cycloalkyl, C3-Cq cycloalkenyl,
-0-(C1-C2 alkyl), -S-(C3-C» alkyl), aryl, aryloxy, and

10 HET;

R4 is selected from the group consisting of -COyH, -SO3H,
and -P(0) (OH)2 or salt or prodrug derivatives thereof;
and

R> is selected from the group consisting of hydrogen, (Cjp-

15 Cglalkyl, (C1-Cg)alkoxy, halo{Cj-Cg)alkoxy, halo(Cp-
Cglalkyl, bromo, chloro, fluoro, iodo and aryl;

which process comprises the steps of:

a) halogenating a compound of formula X

20 X



Rlerr] is selected fromthe group consisting of hydrogen, (Clerr]- 15
Cerr])alkyl, (derr]-(err])al koxy, halo(CJerr]- C[err])alkoxy
hal o(C[err] - err%%alkyl bromo, chloro, fluoro, iodo and aré?U ich
process conpr %82 %'steps of: a) hal ogenating a conpound®oFU$BPRIFa X
[err] -6- where Rerr] is ((Jerr]-Cerr])alkyl, aryl or HET, with
SOerr]C[err] to forma conpound of fornmula I X [err] 5 b)
hydrol yzi ng and decarboxylating a conpoqgﬁ of formula I X [err] 10 to form
a conmpound of formula VIII [err] c) al kyl ating a conpound of forrmula VII

15 [err] with a conp ynd of formula VIII Eerr] to forma conpound of
formul a VI where R® is (C3-Cglalkyl, aryl or HET;

with S02Cly to form a compound of formula IX

8
R
\0 j\’j\Rz

Cl

IX;
5 b) hydrolyzing and decarboxylating a compound of
formula IX

8

R

‘\Oxﬁ\T/ﬁ\Rz
cl X

10 to form a compound of formula VIII

Cl 2

Royrrz;

c) alkylating a compound of formula VII
15

w

VII
with a compound of formula VIII
. Cl\i 2
20 Rovriz

to form a compound of formula VI



-7- [err] d) am nating and dehydrating a conpound of formula VI 5

[err] with an am ne of the formula Rl err]NH err] i.n the presence of a

sol vent that azeotrope with water to forma 10 corrp&.,wgs rmul a
V[err] e) OXI ?ﬁz?ﬁg a conmpound of formula V 15 [err] 8 ;9/&863%?' ng
with a base and a conpound of the fornula RSOX where R is
-(dJerr]-(err])alkyl or aryl and Xis -((err]-(ferr])al koxy, halo or
-OCderr](Cerr]-Cerr])alkyl to forma ceapound of formula IV [err] f)

al kyl ati ng a conpound of the fornula IV [err] 10 with an al kyl ati ng agent
of the fornula XCH2R4a where X is a

N

R
o (0]
S
R VI;
d) aminating and dehydrating a compound of fofmula VI
5
R2
(o]
R® ©

VI

with an amine of the formula RINH, in the presence of a

solvent that forms an azeotrope with water to form a

10 compound of formula V

e) oxidizing a compound of formula V
15



| eaving group and Rlerr] is -CJerr]Rerr], -SJerr]Rerr],

-P(O (ORerr])[err],

protecting grou

or - P(O (OR[err])H where Rerr]

to forma conmpound of formula Ill 15

is an acid

[err] g) ré’&‘?ﬁ?ﬁ’ﬁ@”a conpound of fornula'lll “9- [err] DEVRSBLERY
chloride and ammonia to forma conpound of fornmula Il 5
[err] h) optionally hydrolyzing a conpound of formula Il [err] to forma
conmpound of forrmula I; and i) optionallgy salifying a conpound of fornula
. I'n anot her enbodiment of the invention is provided 15 a process for
preparing a conmpound of formula | i Sl t ' idizing a
conpound of t?&?ﬁ%ﬁ aw a hgse %ggp£ ééﬂB%dH&?o% €he f%rmﬁ@a RSBX

: where R is -(C;~Cg¢)alkyl or aryl and X is -{C,-C¢) alkoxy,

halo or -0CO,(C;-C¢)alkyl to form a compound of formula IV

5 R IV;

f) alkylating a compound of the formula IV

H
s R
I1
v
10
with an alkylating agent of the formula XCH2R4a where X is a
leaving group and R%4a is -CO,R4P, -so3r4b, -p(0) (0R4P),, or -
P(0) (0OR4P)H, where R4P is an acid protecting group, to form a
compound of formula III
15
4a
CH,R
5 N~ R
R Iy
R

III;

g) reacting a compound of formula III



[err] by heating with a base and a conpound of the formula RSOX where R is
-(derr]-Cerr])alkyl or aryl and Xis -((Jerr]-Clerr])al koxy, 5 halo or
-OCderr] (C - rr])alkyl to forma conpound of fornula b)

al kyl ati ng a%g%%r’ﬁ%@d of the formula IV 10 [err] with an al Igﬁ{{a[{s?%%&%gent
of the fornmula XCH err]R err] where X is a leaving group and Rlerr] is
-CdJerr]Rerr], -Sgerr]Rerr], -P(O(ORerr])[err], or 15

-P(O (OR[err])H where R err] is an acid.qrotecting group, to forma
conmpound of forrmula 111 -11- [err] O reacting a conmpound of formula
1l [err] 5 with oxalyl chloride and anmpjpia to forma conpound of formnula
Il [err] 10 d) optional |y hydrol yzRRB:R conpound of fornula I

IT1

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

5
lao
HzR O
I\TH2
R® N7 TR
1
R I1;
h) optionally hydrolyzing a compound of formula II
10

to form a compound of formula I; and

i) optionally salifying a compound of formula I.
In another embodiment of the invention is provided

15 a process for preparing a compound of formula I comprising
the steps of:

a) oxidizing a compound of the formula V



[err] to forma conpound of formula I; and 15 e) optionally salifying a

conpound of forrmula I. -12- The conpounds of the invention enploy
certain deflnlng terms as follows: As used herein, the term, é;zby
itsel f or asVBa¥6438} another substituent neans, unless othermnse I ned, 5

a straight or branched chai n nonoval ent hydrocarbon radi cal such as nethyl
ethyl, n-propyl, isopropyl, n-butyl, tertiary butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, neopenly&d heptyl, hexyl, octyl, nonyl,
decyl, and the like. 10 The tern1"(C[err] C[err]) alkoxy", as
used herein, denotes a group such as Jret hoxy, ethoxy, n-propoxy,

I sopropoxy, n-butoxy, t-butoxy, n-pe ‘oxy i sopent oxy, neopent oxyl,

hept oxy, hexoxy, octoxy, nonoxy, de | i ke groups, attached to the
remai nder of the nolecule by 15 t atom The term"((err]-Cerr])
cycl oal kyl " includes cycl opropyl, putyl  groups

v

by heating with a base and a compound of the formula RSOX
where R is - (C;-Cg)alkyl or aryl and X is -(Cy-C¢)alkoxy,
5 halo or -0CO0;(C;-Cs)alkyl to form a compound of formula IV

OH
RS i N R’
L

b) alkylating a compound of the formula IV

OH
2
R® N R
1
R

with an alkylating agent of the formula XCH2R4a where X is a

Iv;

10

Iv

leaving group and R42 is -CO,R4P, -so3r%P, -P(0) (0R4D);, or

15 —P(O)(OR4b)H, where R4P is an acid protecting group, to form

a compound of formula III



The term"Cerr]-Cerr] cycloal kenyl™ includes a cycl oprcpenyl or

cycl obutenyl ring having a double bond at 20 the.l1- or 2- position. The
term "hal o" uoro, chloro, brono or iodo. The term
"han(C[err]g@fgf4%#alkyI" means a (C[err]-Clerr])al kyl groag?nga/%??tuted
with froml1l to 3 halo atons, attached to 25 the remainder of the nolecule
by the alkyl group. The termhalo(([err]-Cerr])alkyl includes the term
hal o( C2- C6) al kyl . The term "hal o(C[err] —gherr])al koxy" means a hal o- = .
substituted al koxy group which group is attached to the renainder of the
mol ecul e at the oxygen of the al koxy. 30,, The term "aryl" means
a. group having the ring structure cH¥*g& eristic of benzene, pental ene,

i ndene, napht hal ene, azul ene, hept alepe, phenant hrene, anthracene,etc. The
aryl group may be optionally subst th 1 to 3 substituents sel ected
fromthe group -13- consisting & (K e -Cerr])al kyl (preferably
methyl), (err]-Cerr])al koxy or rhal o (%ref%rable fluorine or chlorine).
The term "aryl oxy" neans an aryl group a&%achegl&o t he remai nder of the
mol ecul e by an oxygen |inker. ’

c) reacting a compound of formula III

CHZR
2
s N R
R Iy
R III

5

with oxalyl chloride and ammonia to form a compound of

formula II

II; and
10
d) optionally hydrolyzing a compound of formula II
4ao
CHzR 0]
NH2
2
5 N R
R Iy
R II

to form a compound of formula I; and

15

e) opticnally salifying a compound of formula I.



5 The term "l eavi ng group” means a substituent with an unshared
electron pair that departs fromthe substrate in a nucl eophilic

substitution_reaction. The term "l eaving group” includes ha ate,
acetate and M50 The term HET incl udes pyridi ne, pyr az%ﬁlemgééoggg

pyri m di ne, pyridazine, pyrrole, pyrazole, furan, thiophene, thiazole,

I sot hi azol e, oxadi azol e, thiadiazole, imdazole, triazole and tetrazole.
The heterocyclic ring can be attached tqqtbe remai nder of the nolecul e by
any carbon in the heterocyclic ring. 15 The salts of the
conmpounds of fornula I g,?,gg [ a t | Rt-kQ0n | N those
I nstances where the con@oungﬂp %e&?%\%‘gn??gﬁﬁ%ﬁgeﬁlﬁa&l c functi onal
groups vari ousefiing reymseas of PtPWiHi ch are nore water sol uble and

physi ol ogi cal | y sui tablp@, sl hége A0, uweatrmomnwrﬂ byReisedéndataye
phar maceuticall acce salts.include but ar t al kal i
and al kal i ne Eé ?‘fﬁcﬁ §Eﬁ HuMe225ai th fe%%toaéﬂséglﬁ}rﬁ%%cagﬂggd
magnesi ums al urrsﬂrmigmd drherbhkbed Sehiain aoeoveherhikydracarheparadicabm t he

free acid by 25 trga}ﬁghﬁﬁllt h@.tﬁ?id l?;bﬁ%(y tl%"%&&p}'ﬁ Rasetqn , by exp03| ng

the acid to aR ron exc res d wt he def|n|t|on
phar maceut i cakeytizeehuibile d5PPYt¥le Sarsbudrari TRy PR ol @Rty rganl c

and organi c baggpageyl, Gecpahnty1f heptpagumdsyef bbeypr asentl, decyl,
and the like.
10 The term "{C1-Cio) alkoxy", as used herein,

denotes a group such as methoxy, ethoxy, n-propoxy,
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
15 the oxygen atom.
The term " (C3-C4) cycloalkyl™ includes
cyclopropyl, and cyclobutyl groups
The term “C3-C4 cycloalkenyl” includes a
cycloprcpenyl or cyclobutenyl ring having a double bond at
20 the 1- or 2- position.
The term “halo” means fluoro, chloro, bromo or
iodo.
The term “halo(C1-Cio)alkyl” means a (Ci-Cio)alkyl
group, substituted with from 1 to 3 halo atoms, attached to
25 the remainder of the molecule by the alkyl group. The term
halo (C1-C10)alkyl includes the term halo(C2-Cg}alkyl.
The term “*halo(C1-Ce)alkoxy” means a halo-

substituted alkoxy group which group is attached to the
remainder of the molecule at the oxygen of the alkoxy.

30 The term "aryl” means a group having the ring
structure characteristic of benzene, pentalene, indene,
naphthalene, azulene, heptalene, phenanthrene,
anthracene, etc. The aryl group may be optionally
substituted with 1 to 3 substituents selected from the group

i



30 invention, for exanple, ammoni um quaternary amoni um and am ne
cations, derived fromnitrogenous bases of sufficient basicity to form

salts with ti#e wemapunds of this invention (see, for exanpl ecrissddsidBer ge,

et al., "Pharmaceutical Salts,” J. Phar. Sci., 66: 1-19 (1977)). -14-
The term"acid protecting group” is used herein as it is frequently used in
synthetic organic chem stry, to refer to a group which will prevent an acid

group fromparticipating in a reaction eaBried out on sone other 5
functional group of the nol ecule, but which can be renoved when it is
desired to decw@istifi§ @foupp—eg)al&ny&cupsedebybﬂ'y\ﬁeﬁﬁweme I n chapter 5 of
Protective Groups in_Organic Synthesis, John Vi and S(%gi V\S Yor k,
1981, i ncor potCarée) RéKeEn oy R r(@REE SFAPL £ 5T Jrrtptfr orine

Exanpl es of acid protegflnge gy Gwllow'ugleangsaﬁraﬂn Yot dethypdd wes of
the acid group, such as nethyl, nethox yl t hyl -t hi onet h

y
t et r ahydr opy riéify FeraapAgk yot h@&/ﬁ"é’tlﬁﬂ“ eb@ﬂz?Po%/ rhy]'llnkﬁl’?enyl aryl, ethyl,
2,2,2-trighl oroethyl, QhQEt$wﬁthduﬁlﬂﬂ groubltyéand = subﬂunpaahylwlth

:)Ir ngrleg?/ln;rlet hyl &%Fxlg%ggobf t¥rdn palr tttﬁ% dlefglartsli\l’ H.:oqt.\ r@;[eh%hbspi(g{é)liindi nyl,

a nucleophilic substltutlon reaction. The term "leaving
group” includes halo, sulfonate, acetate and the like.

The term HET includes pyridine, pyrazine,

10 pyrimidine, pyridazine, pyrrole, pyrazole, furan, thiophene,
thiazole, isothiazole, oxadiazole, thiadiazole, imidazole,
triazole and tetrazole. The.heterocyclic ring can be
attached to the remainder of the molecule by any carbon in
the heterocyclic ring.

15 The salts of the compounds of formula I are an
additional aspect of the invention. 1In those instances
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

20 parent compound. Representative pharmaceutically
acceptable salts include but are not limited to the alkali
and alkaline earth salts such as lithium, sodium,
potassium, calcium, magnesium, aluminum and the like.

Salts are conveniently prepared from the free acid by

25 treating the acid in solution with a base or by exposing
the acid to an ion exchange.resin.

Included within the definition of pharmaceutically
acceptable salts are the relatively non-toxic, inorganic and
organic base addition salts of compounds of the present

30 invention, for example, ammonium, quaternary ammonium, and
amine cations, derived from nitrogenous bases of sufficient
basicity to form salts with the compounds of this invention
(see, for example, S. M. Berge, et al., “Pharmaceutical
Salts,” J. Phar. Sci., 66: 1-19 (1977)).




A preferred acid-protecting group is nethyl. Prodrugs are derivatives of

t he conpounds of the invention which have chemcally or netabolically

cl eavabl e 20 r and becone by solvol ysis or under phys

condi ti ons tﬂ@ggggggunds of the invention which are pharnacgﬁ#?%gﬁﬁézactlve
in vivo. Derivatives of the conpounds of this invention have activity in
both their acid and base derivative forns, but the acid derivative form 25
often offers advantages of solubility, tigsue conpatibility, or delayed

rel ease in a mammual i an organi sm (see, Bundgard, H., Design of Prodrugs, pp.
7-9, 21-24, H sevier, et @éﬁ@ma]c%)prolé’aeém@sgmﬁ"qu askd ﬁ@féﬂatasves
such as, esters preparé reaction o parent aci di c conpound with a
30 suitable &t cm(ﬁrewnﬁiyd&e%rlé‘péﬂéahﬁﬁl? RHIFE ShePRELPYr eFR  aci d

Cogplound Wi t Pr@fe%“ﬂca@ %ragb NehicH mllg @kleﬁél@t i £n lf)aailalr )i;(rbﬁpgfroﬂEt hyl

et hyl, propyl, isopro ut ut rt.-.but or opatic esters
deri ved fron1%%¥§ﬁ$§&§£§ﬁﬁ %dﬁﬁiﬁﬂﬁ é Ebﬂ%dﬂh S opﬁlggﬁ *.15-

i nventi on |r efyief eimaad gpbuﬂrmgsthmoéecplef _épm@dvles@ensnl bel veoved

mor phol i noet g gxyy e diLHAKk gLy Al Y 48 .anguh 4 AATAACEE BERYL SR IAPXY

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.

10 Examples of acid protecting groups includes ester
or amide derivatives of the acid group, such as methyl,
methoxymethyl, methyl-thiomethyl, tetrahydropyranyl,
methoxyethoxymethyl, benzyloxymethyl, phenylaryl, ethyl,
2,2,2-trichlorocethyl, 2-methylthiocethyl, t-butyl,

15 cyclopentyl, triphenylmethyl, p-bromobenzyl, trimethylsilyl,
N,N-dimethyl, pyrrolidinyl, piperidinyl or o-nitroanilide.

A preferred acid-protecting group is methyl.
Prodrugs are derivatives of the compounds of the
invention which have chemically or metabolically cleavable

20 groups and become by solvolysis or under physiological
conditions the compounds of the invention which are
pharmaceutically active in vivo. Derivatives of the
compounds of this invention have activity in both their acid
and base derivative forms, but the acid derivative form

25 often offers advantages of solubility, tissue compatibility,
or delavyed release in a mammalian organism (see, Bundgard,
H., Design of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdam

1985). Prodrugs include acid derivatives, such as, esters

prepared by reaction of the parent acidic compound with a
30 suitable alcohol, or amides prepared by reaction of the
parent acid compound with a suitable amine. Simple
aliphatic esters (e.g., methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, tert-butyl) or aromatic esters derived

from acidic groups pendent on the compounds of this



I'n some cases it is desirable to prepare double ester type 5 prodrugs such
as (acyloxy) al kyl esters or ((al koxycarbonyl)oxy)al kyl esters. A preferred
group of conggy sgpf fornmula | prepared by the process of phgyuksdesat

i nvention are those 10 wherein: [err] Rerr] is Rerr] is halo,

cycl opropyl, nethyl, ethyl, propyl, Onethyl or S-nethyl; Rerr] is
-CdJerr]H, and 15 Rerr], Rerr] and Rlerr] are H Cbnpounds whi ch can be
made by the process of the i nstant i nvemntgon incl ude:

((3-(2-am no-1, 2-di oxyet hyl ) -2-nmet hyl - 1- (phenyl nmet hyl ) -1 H

'ndgl(?3yL£OX¥ﬁ@EHgﬁé? %deprgﬁerred prodru s. OﬁFerlprefﬁrred esters
am no- | oxye enyl met hyl ) -

1H--i ndol - 4- yI}%ﬁ%BﬁﬁwﬁE&ﬁBP 15%¥t£yloxy, g¥ethy£5&yc lamide a%d
(f3-(ﬁ-??120 alf?ﬁgxammﬂbhykheﬂylmdthdky-blphenyl) 2- .
yl met hy { -1H- (o} t

((3-(2- anlnonf oxyé%%y %%?S#E%%%pﬁén %ﬁ%fiﬂq%gpﬁylf§t§% type
2- nethyl-I&+|ndmdrug%ﬂsmgbyﬁacé@¢!iQﬁﬁhjalkyl esters or

((3-(2-amno-1,2 1%;@%‘%%)&;(11 dx{(dridy1 RiseRenyl) - 4-yl methyl)-
2- nethyl-lk+|ndol yl ) oxy)aceti c acid;

((3-(2-am no-1, 2-di oxyethyl)-1-((2, 6- dlchlorophenyl)nethyl)-
2-met hyl - | Hi ndol - 4-yl yoyyrdeeted qup of compounds of formula I

prepared by the process of the instant invention are those
10 wherein:
10

(R),
—en.4_J

Rl is ;

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

R4 is -COH; and

15 RS, R® and R7 are H.
Compounds which can be made by the process of the
instant invention include:
{ (3-(2—-amino-1,2-dioxyethyl)-2-methyl-1~- (phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid;
20 dl-2-{{(3-{2-amino-1,2-dioxyethyl)-2-methyl-1- (phenylmethyl)-
1H-indol-4-yl)oxy)propancic acid;
{(3-{2-amino-1, 2-dioxyethyl)-1-(((1, 1’ ~biphenyl)}-2-
ylmethyl)-2-methyl-1H-indol-4~yl)oxy) acetic acid;
{{3-(2~amino-1,2-dioxyethyl}-1-((1,1’-biphenyl)-3-ylmethyl) -
25 2-methyl-1H-indol~-4-yl)oxy)acetic acid;
{{3-(2-amino-1,2~-dioxyethyl)-1-((1,1f-biphenyl)-4- ylmethyl)-
2-methyl-1H-indol-4-yl)oxy)acetic acid;
((3-(2-amino-1, 2-dioxyethyl)-1-((2, 6—dichlorophenyl)methyl) -
2-methyl-1H-indol-4-yl)oxy)acetic acid;
30 ((3—-(2-amino-1,2-dioxyethyl)-1-{4-fluorophenyl)methyl) -2~
methyl-1H-indol-4-yl)oxy)acetic acid;



30 ((3-(2-am no-1, 2-di oxyet hyl ) -1-(4- quorophenyI)nethyI) 2-
nmet hyl - 1H-i ndol - 4- yI)oxy)acetlc aci d; - 16-

((3-(2-am no-1, 2-di oxyet hyl ) - 2- nethyl

((napht hal enY! Vo)t I)-1FLindol-4-y|)oxy)acetic aci d;
((3-(2-am no-1, 2-di oxyet hyl ) -2-ethyl - 1- (phenyl net hyl ) - 1H
i doI-4-yI)oxy)acetic acid; 5

3-(2-am no-1, 2-di oxyet hyl ) - 1- ((3- chl ocgghenyl net hyl ) - 2-
hyl - 1Hi ndol - 4-yl ) oxy) aceti c aci d;

n
(
t
(3, (2-am no-1,2- ) Gexgbby ) alagget%gan)pma&aﬂzﬂu met hyl ) -
(
(

PCT/US99/08332

ethyl-1Hin aceti ¢ "aci
3- (2- ami no- 1, 2- di (@wét glenyl)methil) sl BrdRged XK RB¥hPFstiq reid:
propyl - 1H'U@§Jr24'a)ﬂlh8XY)ﬁ£@id>Cye€&ﬂyd) -2-ethyl-1- (phenylmethyl)-1H-

3-(2-am no-1, 2-di oxyet h Iopro l,.- 1- (phenyl net hyl ) -
H i ndol - 4- yI)oxyféE€¥ gi? dcdetiR 38 q; ,

(3-(2-ammo- (> d-amiedhy) 2~ d;QKYEthybnpheNYBjcuﬁqnqmbﬁnyﬂ%ethyl)-2-

cycl opropyl - 1HI4}% 1-41;1)%? y)@%ﬂ) ogzyiﬁbgtléSac1d,
3-(2-am no-1 oxyet - et hen net hyl )-1H
gg| ( y|)0xy %ﬂﬁ%ﬂ%ﬁﬁg%aér gloxyethyl)- -p blphé%ya)—Z—ylmethyl)—

n
(3-(2-anmino-1, 2- cb-@tmuhyhhﬁd@xwyno&weaytmtmd)-1H
(752" am ol Bty rasmutaguid o mimhemsd) -2vdmeti)-

2-propyl-1H-indol- yl)oxy)acetlc acid;

(
e
(
2-
(
2-
(
1
(
2-
4-
[
(
[
(
((3-(2-amino-1,2~-dioxyethyl)-2-cyclopropyl-1- (phenylmethyl)-
1H-indol-4-yl) oxy)acetic acid;
({3-(2-amino~1,2-dioxyethyl)-1-({1,1’biphenyl)-2-ylmethyl)-
2-cyclopropyl-1H-indol-4-yl)oxy)acetic acid;
15 4-((3-{(2-amino-1,2-dioxyethyl)-2-ethyl-1-(phenylmethyl)-1H~-
indol-4-yl)oxy)butanoic acid;
((3-(2-amino-1,2-dioxyethyl)-2-ethyl—-1- (phenylmethyl)}-1H-
indol-4-yl)oxyacetic acid;
{(-3-{2~amino-1,2~-dioxyethyl) -2-ethyl-6-methyl-1-
20 (phenylﬁethyl)-lH—indol—4—yl)oxy)acetic acid:;
((—3—(2—amino—l,2—diokyethyl)—2,6—dimethyl-l—(phenylmethyl)-
1H-indol-4-yl)oxy)acetic acid;
({(3-(2-amino-1,2-dioxyethyl)-2-methyl-1-{phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid;
25 ((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) -
1H-indol-4-yl)oxy)acetic acid;
({3~ (2-amino-1,2-dioxyethyl)-2-methyl-6-phenoxy-1-
30 (phenylmethyl)-1H-indol-4-yl)oxy)acetic acid;
{(3- (aminooxocacetyl)-2-ethyl-6-methyl-1-(phenylmethyl)-1H-
indeol-4-yl)oxy)acetic acid; and |



20 (phenyl net hyl ) - 1H-i ndol - 4-yl ) oxy) aceti c aci d;
((-3-(2-am no-1, 2-di oxyet hyl ) -2, 6-di nmet hyl - 1- (phenyl net hyl ) -
1H-i ndol - 4- yl)@Pyysugeet i ¢ aci d; PCT/US$9/08332
((3-(2-am no-1, 2-di oxyet hyl ) - 2-nmet hyl - 1- (phenyl nmet hyl ) - 1H
I ndol -4-yl )oxy)acetic acid; 25
((3-(2-am no-1, 2-di oxyet hyl ) - 6- et hyl - 2- met hyl - 1-
(‘phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) acet i c -adkd,;
((3-(2-am no-1, 2-di oxyet hyl ) -2, 6-di et hyl - 1- (phenyl net hyl ) -
1H i ndol - 4-yl X @3y ) 2caiimm-a;Rddioxyethyl) ~2-ethyl-6-phenoxy-1-
(«(3-(2-am no- - di oxyet hyl )= 2- et hyl - 6-p oxy-l: 3
(phenyl net hyl )J(P%?m’ﬁ[ﬁ%&y%ﬂl}{oﬁ %i(;'e iyg)gct%?g?cgtilc acid or a
(( 3- (ami nooxopbetyageRticahlly- gcaeptaitlel seahebhereahyl ) - 1H
I ndol - 4-yl ) oxy) acetic acid; and -17-
((3-(2-am no-1, 2-di oxyet hyl ) - 2- et hyl - 6- phenoxy- 1- , .
(phenyl netyl ) - 1H i ndol Q% -HHAeSEx §PRRMGIS 2 PFEEBFTeS JIARRRNRSS: Legirge:
accept abl e sal(t{sther&eifno-f, 2-dioxyethyl)R2-chrge- togrumdme thya) etHed
conpounds i nclude: , ((3-(2-an_no- - di_oxyet hyl)
-2-ethyl -1-(phenyl ﬁé{l?'ulyl -%Tl-oggﬁé%ﬁ 4-ay€8)¥1§xyacet I ¢ aci d;
((-3-(2-am no-(](,-2-—gﬂ?omy:éthwf)ngiexml_lﬂ—)n'@tWhYk 6-methyl-1-
(phenyl met hyl) - 1H i geoh ¢ AatinhAX Y1 BCE A A achA) oxy) acetic acid;
10 ((-3-(2-amino~1,2~dioxyethyl)~-2, 6-dimethyl~1-(phenylmethyl) -
1H-indol-4-yl)oxy)acetic acid;
((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-
15 {(phenylmethyl)~-1H-indol-4-yl)oxy)acetic acid;
((3-(2-amino~-1, 2~-dioxyethyl) -2, 6~diethyl-1- (phenylmethyl)}-
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;
20 ( (3—- (aminooxoacetyl)-2-ethyl-6-methyl-1- (phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid; and
{((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. )

25
Of these compounds even more preferred are:
((3-(2-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.
30

The most preferred compound which can be prepared
by the instant process is ((3-(2-amino-~1,2-dioxyethyl)-2-
ethyl-1-(phenylmethyl)-1H-indol-4-yl)oxyacetic acid or a
pharmaceutically acceptable salt thereof.



10 ((-3-(2-am no-1, 2-di oxyethyl) -2,6-dinethyl-1-(phenyl methyl)-

1H i ndol - 4-yl ) oxy) aceti c acid; ,

((3-(2-am naq: 1, 2-djioxyet hyl)-2-net hyl - 1- (phenyl net hyl ) - 1H

i ndol - 4-yl ) g&vé)”é(ég{"{ ¢ acid: : PCT/US99/08332
((3-(2-am no-1, 2-di oxyet hyl ) -6-et hyl -2-net hyl - 1- 15

(phenyl net hyl ) - 1H-i ndol - 4-yl ) oxy) aceti ¢ aci d;

((3-(2-am no-1, 2-di oxyet hyl ) - 2, 6-di et hylygl- (phenyl nethyl) -

1Hi ndol - 4-yl ) oxy) acetic aci d;

((3-(2-am no-1, 2-di oxygthyl )-2- Yl 6- Y3 ls ; .
(phenylnethyl)-lkkind6ﬁ¥h¥§%f§§§?é€ee%%:égggﬁﬁ{zéﬁventlon provides an
((3- (am nooxémpeeyed -metdad) [fog- gEntlesizitphdhgl ferpgEnds |9f formula I

i ndol - 4-yl ) ox¥) Ageih&xGidivedNdeadily available reagents as shown in
((3-(2-am no-1, 2-di oxyet hyl ) - 2- et hyl - 6- phenoxy- 1-
(phenylnethyﬁfbi¥9i?u§%-§€%ﬁ9Vﬁxy) acetic acid or a pharmaceutically
acceptabl B salt thereof. 25 O these conpounds even nore preferred are:
((3-(2-am no-1, 2-di oxyet hyl ) - 2- net hyl g Jz Lphenyl met hyl ) - 1H

i ndol -4-yl)oxy)acetic acid and ((3-(2=amrmo-41, 2-di oxyet hyl) -

2-et hyl - 1- (phenyl net hyl ) - 1Hi ndol - 4-yl ) oxyacetic acid. 30 The nost
preferred conpound which,can be prepared by the instant process is
((3-(2-ami no-1, 2-di oxyetjhyl) - 2- H

et hyl - 1- (phenyl net hyl ) ' ¢cid or a pharmaceutically
acceptable salt there

-4-yl )oxyacetic

mctet——— Y
2
5 N R 2
R LY R® ? R
R R1
(V) (IV)
4a '
CHZR CH2R4 ao 0
c d
I —_— Mmz —
2
5 R 2
R Ii]1 R® ? R
R Rl
(III) (II)

10

(I)

Ketone (V) is dissolved in a suitable solvent preferably an

15 aprotic solvent such as THF. Other suitable solvents
include but are not limited to DMF, dioxane, or toluene.
The substrate/solvent solution may be sonicated or heated
slightly, if necessary to facilitate dissoclution.



-18- The process of the present invention provides an inproved nmethod for
synt hesi zi ng the conpounds of forrmula | using inexpensive, readily

avai |l abl e rqu&g; shown in Schene | as follows. Schene Ig 9;,0§+§§2t one
(V) is dissolved'1n a suitable solvent preferably an aprotlc sol vent such
as THF. O her suitable solvents include but are not limted to DVF,

di oxane, or toluene. The substrate/sol vent solution may be sonicated or
heated slightly, if necessary to facilitatg dissol ution. -19- The anount
of solvent used should be sufficient to ensure that all conmpounds stay in
solution until the desipgd £eack g8 L1 FPLRLE sﬁaelé%ytg 'caehge@&ed
with a base, preferably a 5 strong base such as _sodi um h en with a
sul-finati ng agefurefthile Fdr FEMROPRES | Steri® R°#§t1?¥1%ﬁ?ﬂl(ﬁhﬁ'ﬂFF&FR@I

aryl or reaction is complete.

The solution is treated with a base, preferably a
5 strong base such as sodium hydride, then with a sulfinating

[

agent of the formula RSX

where R is - (C;-C¢)alkyl, aryl or
substituted aryl and X is (Ci;-Ce¢)alkoxy, halo or -0CO,(Cy-
Cs)alkyl. The sulfinating reagent may be prepared according

to the procedure of J.W. Wilt et al., J. Org. Chem, 1967,

10 32, 2097. Preferred sulfinating agents include methyl p-
tolyl sulfinate, methylbenzene sulfinate or p-toluylsulfinic
isobutyric anhydride. Other suitable bases include but are
not limited to LDA, sodium methoxide, or potassium
methoxide. Preferably two equivalents of base are used.

15 Preferably, when sodium hydride is employed, the base is
added before the sulfinating reagent. The order of addition
of reagents is not important when sodium methoxide is used.

The reaction may be conducted at temperatures from
about 25°C to reflux, preferably at reflux and is

20 substantially complete in from one to 24 hours.

The amount of sulfinating reagent is not critical,
however, the reaction is best accomplished using a molar
equivalent or excess relative to the pyrrole starting
material (1).

25 The above reactions may be run as a “one pot”
process with the reactants added to the reaction vessel in
the order given above.

Dicxane is a preferred solvent in a “one part”
process. THF and toluene, respectively, are preferred

30 sclvents if a “two pot” process is employed as depicted in
scheme I(a), below.



substituted aryl and Xis ((err]-Cerr])al koxy, halo or -OCJerr] (Cerr]-
Cerr])alkyl. The sulfinating reagent may be prepared according to the

procedure of__J. It et al., J. Og. Chem 1967, 10 32, ferred
sul finating yg@%@ nclude methyl p- tolyl sulfinate, met hyfﬁ’z’ﬁ?e"r‘?gﬁ
sulfinate or p-toluylsulfinic isobutyric anhydride. O her suitable bases

I ncl ude but are not limted to LDA, sodium nethoxi de, or potassium

met hoxi de. Preferably two equival ents of ,Base are used. 15 Preferably,
when sodi um hydride is enployed, the base is added before the sulfinating

reagent. The order of addi E{x?@rx@éd{a ents Ly ggt-é’tgfi{)aocretcﬁ%tnd\l\gﬁpifgﬁ um

. . 1
net hoxi de is used. The ‘feaction nay be conducted a enperatures from about

25[err] C to re$inx, standredabrystalFefatienand Farompteqnaeftial |y conplete
in fromone t9, J4.hawss. The amount of sulfinating reagent is not critical,

however, the teaction i s best acconplished using a nolar equivyale
excess retative to theSh#rfard %’B%}?ﬂ@m&leé’ﬁpéﬁuﬁ e?ur(‘]q) .asg%% of et
The above 3 eagih a5 Wsd e motptes the aeadrdbhspincasdemitich debermbmet ant s
added to the reacti,on yessel ip {;Q:‘?ié’fsd%rndg"ﬁﬁ@rﬁggi’%eé)a%a%nbéreed

0 8ar? THFENd T o

preferred sol V&Rt theas ne process. uene, respectively,
are preferredt@pradictents if a "two pot" process is enployed as depicted

in scheme I (a), below. 1n an alternate preparation, the sulfinating
reagent can be replaced with a disulfide compound of the
10 formula R?°SSR?®‘where R® is alkyl or aryl. Oxidation of the
sulfide intermediate can then be readily achieved using an
appropriate oxidizing reagent such as hydrogén peroxide or
m~-chloroperbenzoic acid. '
Indole (IV) may then be readily alkylated with an

15 alkylating agent of the formula XCH,R42 where X is a

suitable leaving group and R42 is a protected carboxy,
sulfonyl or phosphonyl acid group, preferably protected with
an ester group, in the presence of a base. Methyl
bromoacetate is a preferred alkylating agent. Suitable

20 bases include potassium carbonate, sodium carbonate, lithium
carbonate, cesium carbonate, sodium bicarbonate, potassium
bicarbonate or potassium hydroxide. Potassium carbonate is
preferred. The amount of alkylating agent is not critical,
however, the reaction is best accomplished using a nolar

25 excess of alkylating agent relative to the starting |
material. The reaction is preferably carried out in an
organic solvent such as acetone, acetonitrile or
dimethylformanide. Other suitable solvents include
tetrahydrofuran, methyl ethyl ketone, acetonitrile, toluene,

30 or t-butyl methylether. The reaction is conducted at
temperatures of from about 0° to 100°C, preferably at
ambient temperature, and is substantially complete in about

1 to 24 hours depending on the reactants employed and such

conditions as reaction temperature.



-20- The internediates IV can be isolated and purified using standard
crystallization or chromatographic procedures. Standard anal yti cal

t echni ques sygh o@sysgh-C or HPLC 5 can be used to nonitor thep&fasdoosing in
order to determ ne when the starting materials and internedi ates are
converted to product. In an alternate preparation, the sulfinating reagent
can be replaced with a disulfide conpound of the 10 fornula R2Z0SSR20wher e
R20 is alkyl or aryl. Oxidation of the-gulfide internediate can then -be
readi |y achi eved using an appropriate oxidizing reagent such as hydrogen

peroxi de or m chl or operdynzabt1ffi 4 phaddokeahsiar MageRenshen raadi |y

al kylated with an 15 al kyl atiin age t of hhe formul a XCH2ZR4a where X is a
sui tabl e IeavFﬁﬁrEFQRéﬁéﬁ%? FYMee Fadr 8EeBTR "boxy, sul fonyl or
phosphonyl acid group, Brepaerabby ¢f gilooikedidet I dirs eshdilyracipievead t he

presence of - ajpage., MLy SLQUDAGE Ale oS pepE SleNed ALKYLAL | 41 agent

Sui tabl e 20 bases rnclu ot assi carbonate, sodi um carbonate, 1ithium
car bonat e, Scewiiih eda bohathdorigdi ¥ Wncanbsahi ens forassPant 0-2 to

1.Smmol, preferably at equimolar concentrations relative to
the starting material. Solvents such as methylene chloride,

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

10 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

molar excess of 30% aqueous ammonia. The reaction is
typically conducted at temperatures from about -25°C to

15 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
potassium hydroxide, lithium hydroxide or sodium hydroxide,
preferably sodium hydroxide, in a lower alcchol solvent,

20 such as methanol, ethanol, isopropanol, etc., or solvents
such as tetrahydrofuran, dioxane and acetone.

Using standard analytical techniques, such as
HPLC, the reactions of Scheme I can be monitored to
determine when starting materials and intermediates are

25 converted to product.

Scheme I(a), below, illustrates the two pot
procedure, described above, for the preparation of
intermediate IV. Intermediate IV(a) can be isolated and

purified using standard chromatographic procedures.



bi carbonat e or potassi um hydroxi de. Potassium carbonate is preferred. The
amount of al kylating agent is not critical, however, the reaction is best
acconpl i shed using a nolar 25 excess of al kylating agent relative to the
starting nat & ®Is4300he reaction is preferably carried out iRCTASYPHHI c

sol vent such as acetone, acetonitrile or dinethylformanide. Qher suitable
sol vents include tetrahydrofuran, nethyl ethyl ketone, acetonitrile,
toluene, 30 or t-butyl nethylether. _ gbe reaction is conducted at
tenperatures of fromabout O[err] to f 0C, preferably at anbient
tenperature, and is substantially cgﬁl eteI:'g about 1 to 24 hours depending
on the reactants enpl oyed and such f as reaction tenperature.

-21- Optionally, a phase transfer reagent such as tetrabutyl ammoni unbrom de
may be enpl oyed. Preparation of glygxamde Il is readilyOBchieved in a two
step process fly first treating _inteflnediate 111 5 with gk

concentrati gas preferably a ar
concentrati @ t ertat*™ Sol v as '
met hyl ene ¢ etinfl ene, cagbon telr acRl ori de,
et her R L&

(IV)

V) . {IVa)

It will be readily appreciated by the skilled
artisan that the starting materials for the above procedures
5 are either commercially available or can be readily prepared
by known techniques from commercially zvailable starting
materials. For example, the sulfinating and sulfinylating
reagents can be made according to the procedure of Patai, et
al. The chemistry of sulphinic acids, ester and their
10 derivatives:; John Wiley and sons, 1990 p.217-236 & 557-600.
Starting material V is prepared according to the
following procedure.

Scheme II

(o] O 0] (0]
€ 8
R /ﬂ\v/n\ 3 — R 2
\‘o r° ‘\O/H\T/n\R ————
X Cl  rx

O
R2
Cl\iR: + e e 5
R’ © R’ ©
VII

15

VIII



or toluene are preferred. Tenperatures from about -20[err]C to 10 anbi ent
tenperature are suitable, preferably about -5[err]C In the second step,
the solution is treated with ammonia; either bubbled in as &4
preferably, udHMY$% vl ar excess of 30% aqueous ammonia. The rea&%?ﬁz is
typically conducted at tenperatures from about -25[err]C to 15 25[err]C,
preferably at about -2[err]C to O[err]C, and is substantially conplete in
10 m nutes to an hour. Hydrolysis of Il (.5 _achieved using a base such as
pot assi um hydroxi de, |ithium hydroxide or "sodi um hydroxi de, preferably

sodi um hydroxi de, in a | ower al cohol sglvent, 20 such as nethanol, ethanol,
| sopropanol, etc., or solvents such asjtetrahydrofuran, dioxane and
acetone. Using standard anal ytical t | qgues, such as HPLC, the reactions
of Scheme | can be nonitored to dete ¢ whegn starting nmaterials and

I nternedi ates are 25 converted to pr ~ CIT&me | (a), below, illustrates
the two pot procedure, described ab&ve, foflthe preparation of internediate
V. Internmediate |IV(a) can be isolated andRpurified using standard

chr omat ogr aphi ¢ procedures. -22- v

R8 is (C1-Cg) alkyl or aryl.

An appropriately substituted propionylacetate X is
5 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

10 by refluxing with an aqueous acid, such as hydrochloric
acid, for from about 1 to 24 hours. The solution containing
the decarboxylated product VIII is neutralized to adjust the
pH to about 7.0-7.5, then reacted with cyclohexanedione VII
(preferably at equimolar concentrations) and a base,

15 preferably sodium hydroxide, to yield the triketone
monohydrate VI as a precipitate which may be purified and
isolated, if desired. The reaction is preferably conducted-

at temperatures of from -20°C to ambient temperatures and is
substantially complete in about 1 to 24 hours.

20 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
allowed to proceed without isolating compounds of formula IX
or VIII, thus avoiding exposure to these volatile

25 lachrymators. . '

Preparation of V is achieved by refluxing VI in a
high boiling non-polar solvent which forms an azeotrope with



Schenme I (a) [err] It will be readily appreciated by the skilled artisan
that the starting materials for the above procedures 5 are either
comercially available or can be readily prepared by known techni ques from

comercial l'y a¥§%égﬁée starting materials. For exanple, the GF!&%?bn? and

sul finylating s can be made according to the procedure

al. The chem stry of sul phinic acids, ester and their 10 derivatives; John
Wley and sons, 1990 p.217-236 & 557-609,_Starting material V is prepared
according to the follow ng procedure Scheme Il [err] 15 -23- [err]

Rlerr] is ( err ar appr.opni at It uged
propi onyl ace %‘ieeJ'X §f§]:%}i"f% eneéné#‘ rh gtocﬁé“a r%%t S‘\%\Aélx%%lgﬁ ur%l
chloride, prgfissabllsy tae eamm aarlmgncenéfatnlorng a@l abfirged ddve.starting

material, at tenperatures of from about O[err]Cto
Solvents with a boiling point of at least 100°C

are preferred, such as toiuene,'xylene, cymene, benzene,

5 1,2-dichloroethane or mesitylene, thus eliminating the need
for a pressure reactor. Sufficient solvent should be
employed to ensure that all compounds stay in solution until
the reaction is substantially complete in about 1 to 24
hours.

10 The following examples further illustrate the
process of the present inventicn. The examples also
illustrate 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
Example 1
Preparation of ((2~ethyl-~1-(phenylmethyl)-1H-indol-4-
yl)oxy)acetic acid methyl ester
20
A. Preparation of 2-(2-oxobutyl)-1,3-cyclohexanedione
1-Benzyl-2-ethyl-4-oxo0-4, 5, 6, 7-tetrahydroindole (1000gms,
4.995moles) was suspended in toluene (6000ml, 6vol). The mixture

25 was warmed to 85 deg c and stirred for 5Sminutes. Benzylamine
(562.6¢gms, 5.25moles, 1.05eq) was added dropwise over ~30-45
minutes. Following the addition the mixture turned to an amber
colored solution. Heat was applied to the solution and water was

azeotroped off until the reaction temperature reached 110 C°.

30 The reaction was allowed to stir at 110 C° for 2 hrs at which
time ~4000mls of solvent was distilled off at atmospheric

pressure. Solution was transferred to a flask and further



25[err]C, preferably less than 15[err]C, to prepare | X Hydrolysis and
decar boxylation of I X is achieved 10 by refluxing with an aqueous acid,

such as hydrochloric acid, for fromabout 1 to 24 hours. Th&ﬁ@s, 139
cont ai ni ng t W@ 86#34P boxyl at ed product VI11 is neutralized to adjust the pH

to about 7.0-7.5, then reacted wth cycl ohexanedi one VI| (preferably at
equi nol ar concentrations) and a base, 15 preferably sodi um hydroxide, to
yi.eld the tri ketone nonohydrate VI as-Zb-precipitate which may-be purified
and isolated, if desired. The reaction is preferably conducted at

t enper at ur esyorbeed t2Meranpert oianbientilt ehpehavas essehdimaillysianthal |y
conplete in out. 1 to 24 hours. 20 The above reactions are
pref erably FUOXdg *6fR pot" process with the reactants added to the
reacti on vesSlelwtFa3TReZé&gmier gi ven above. Preferably, the reaction is

al l oned to froGeed whtHewiod50lglsi ng conpounds of formula I X or VIII, thus
avoi di ng exposure to these volatile 25 |achrymators. Preparation of Vis

achi eved byPetEmayg®id VI in a high boiling non-polar solvent which forms an
azeotrope Widier yield=98a2®r, preferably toluene, with an equinol ar

gquantity of an
B. Preparation of 2-ethyl-(phenylmethyl)-1H~indol-4-o0l
Sodium hydride (400gms, 9_.96moles, 2.5eq) was suspended in .
10 THF (5000mls, 5vol). To the suspension was added the compound of
part A, above, {1149gms, 3.98moles, leq) and allowed to stir at
20-25 deg ¢ until bubbling had subsided. Methyl toluene
sulfinate (112lgms, 6.59moles, 1.65eq) was added and the mixture
was heated to 30 C°. After ~2.5 hrs, the mixture darkened as gas
15 evolution and an exotherm to 47 deg ¢ was observed. TLC
indicated complete consumption of starting material. The

reaction was then cooled to 0 to 5 C° and quenched with the slow
addition of deionized water (5000mls, 5vol). The reaction was
further quenched with glacial acetic acid (600gms, 1lOmoles,

20 2.5eq). The mixture was diluted with toluene (5000mls, 5vol) and
washed with saturated sodium bicarbonate (2500mls, 2.5vol). The
upper organic layer was washed with and additional 2500mls of
saturated sodium bicarbonate. The aqueous layers were combined
and backextracted with toluene (5000mls, S5vol). The organic

25 layers were combined and heated to a gentle reflux (~80 deg c)
and stirred for 2 hrs, at which time reaction completion was
confirmed by TLC. The dark solution was ccncentrated
atmospherically to ~4000mls and washed with saturated sodium
bicarbonate (1500mls X 2). The organic was dried over magnesium

30 sulfate and was concentrated under vacuum to a dark viscous oil
which was used directly in the following step.

c. Preparation of ((2-ethyl-1-(phenylmethyl}!-1H-indol-4-
yl)oxy)acetic acid methyl ester



amne of the formula Rlerr]NH err], where Rerr] is as defined above.

Solvents with a boiling point of at |east 100[err]C are preferred, such as
t ol uene, xylene, cynene, benzene, 5 1, 2-dichloroethane or nesitzlene, t hus
el imnating Woo9sewd for a pressure reactor. Sufficient sol VeHPS%8ARHEEd be
enpl oyed to ensure that all conpounds stay in solution until the reaction

I's substantially conplete in about 1 to 24 hours. 10 The
follow ng exanples further illustratedde process of the present invention.
The exanples also illustrate the preparation of the internedi ate conpounds

f this i ti T N ' ; ' ded t
Vit ot h;”¥§252ﬂ8‘? R Bt o, B e R B o

((2--et hyl - 17pPrRbSA retIWAL) - 2RAi AERFZSR aF POx|Padet 4eS & d PREEAYEdest er 20
{f- 5 Pr lepgbatua@@ixg{ c?a'z(b%ng%gbléiﬂ?gﬂs,3'§.mh§hi€éﬁn22%%ﬁge and -

- Benzyl - 2- e -4-0x0-4,5, 6, 7-tetrahydroi ndo ns, A4. S) was
suspended f“ﬁtg%ﬁm?a(%@ﬁi ,(;%{)/%‘Fﬁ'. h#??eg“}?iqﬁsu e3§%) v\’é"sE \ﬁ&éﬁgdaﬁ tgg deg ¢
and stisredahoni i IeS alBenay! edide { ¥ @8MBrsSa2FWItes251cO5eq) was
added dropwi se. over ~30-45 mnutes, Follow ng the addition the m xture

turned to YRISHDLEI™&0ITHAEF 108! GETRIE T IR AR SOREPFTRY R e sOPRIt TN hd

wat er was were filtered over polypropylene and washed with acetone

(1500mls, 1.5vol) The filtrate was evaporated, under vacuum, to
a dark oil. The oil was dissolved in isopropyl alcohol

10 (10,000mls, 10vol) and the resulting slurry was heated to reflux
for 30 minutes. The solution was allowed to self cool with

crystallization occurring at ~ 38 C°. The slurry was cooled to 0

to 5 C° and stirred for 2 hrs. The slurry was filtered and
washed with 3-500ml portions of chilled isopropyl alcohol. The

15 <tan solids were dried in a vacuum oven at 50 C°. C° for 16 hrs.
Dry wt=691.53gms
Theoretical gms=1288.4gms
Wt yld=53.7%

20 Example 2
Preparation of 2-ethyl-(phenylmethyl)-1H-indol-4-0l

A. Preparation of 4-methyl-benzene sulfinic acid,

25 anhydride 4-Methyl-benzene sulfinic acid, sodium salt, (0.9
g, 5 mmol) was suspended in benzene (5 mL). HCl (1l equiv)
was added. Separately, isobutyl chloroformate (0.65 mL, S
mmol) was added to a chilled solution of pyridine (1.2 mL,
15 mmol) in benzene (5 mL). The sulfinic acid solution was

30 added in portions. The resultant solution was stirred for
30 min at r.t. The solvent was evaporated and the residue
was partitioned between MTBE and water. The organic layer
was dried over sodium sulfate, Ziltered and evaporated to

give a colorless oil. The o0il was redissolved in MTBE and



azeotroped off until the reaction tenperature reached 110 Cferr]. 30 The
reaction was allowed to stir at 110 CJerr] for 2 hrs at which tinme ~4000m s

of solvent Wag, fliszdh! | €d of f at atnospheric pressure. Sol ut Y%
transferred to %}Sg%ogsk and further -25- evaporated to anbgprrlger \ﬁsszcous

oil which was used directly in the followng step. Ol w=1372. 24gns
Theoretical wt=1253.7gnms 5 Potency=87% Mol ar yi el d=95. 2% B. Prepar ati on
of 2-et hyl - (phenyl net hyl ) - 1H-i ndol - 4-®#7-Sodi um hydri de (400gns, 9.96nvl}es,
2.5eq) was suspended in 10 THF (5000m s; 5vol). To the suspension was
added t he ®espedndibii Qar N AClaboiretiqrl WMGgiis the. pgnbiise waxy) and al | owed

to stir at - de il Rybhl d i . t fu | uene
sul finate é%?%gﬁs g%%égntgégéﬁgl%%ﬂ%%gglgefg%gna%hfeyingérﬁ&ré was heat ed
to 30 (] errpe ApLBEion was,eyapprated iU relvigask sadarigsyakiasid dWelBgt i on and

an exot hergnto 47 Mgy GovarHoboISH.0 TLé2 i ndi catgd 608l pfe £afsunption
of startlng ﬁgtﬁrla#. Th ragagtlo? lﬁas t hen cool ea to,0.to 5 Cerr] and
quenched wit Rt hB st oW ‘addi’ti W ot e FridZed Swatel! (5hotin @ Svdly. The

reaction w&s95 (m, 6 H).
B. Preparation of 2-ethyl-(phenylmethyl)-1H-indol-4-o0l.

10 The starting material of Example 1B, above (0.3 g, 1.2 mmol) was
dissolved in 5 mL THF. Sodium hydride (0.1 g, 2.6 mmol) was
added. 4-Methyl-benzene sulfinic acid, anhydride with isobutyl
hydrogen carbonate (0.3 g, 1.25 mmol) in 1 mL THF was added. The
mixture was refluxed for 1 h, at which time no starting materials

15 were observed. Continued reflux provided the product.



further quenched with glacial acetic acid (600gns, 10noles, 20 2.5eq)

The m xture was diluted with toluene (5000ms, 5vol) and washed with
saturated sodi um bi carbonate (2500m s, 2.5vol). The upper q;(g%yg 3§2¥er was
washed with R*%4W0ti onal 2500m s of saturated sodi um bi carbonat e

aqueous | ayers were conbi ned and backextracted with tol uene (5000M s,
5vol). The organic 25 |layers were conbined and heated to a gentle refl ux
(~80 deg c) and stirred for 2 hrs, at whgh'tinme reaction conpletion was
confirmed by TLC. The dark solution was concentrated atnospherically to
~4000m s and washed with saturated sod& gcar bonate (1500m s X 2). The
organic was dried over magnesium 30 s and was concentrated under
vacuumto a dark viscous oil which was used directly in the follow ng step.

C. Preparation of ((Z-ethyd leddaligny aetiflalsbb bNéshodmey lFoxybacet | ¢

acid nmethyl ester - 26- nmpound part was di ssolved in
acet one (7500fpBMuUlA FyEF) aay,lénggqqepéaca{alsg@qquﬁgbgggsﬁit W&Pgﬁ UBot assi um
carbonat e £ 138081%ati84HBLESE 2. 5eq) and net hyl br onpacet at e ( 780gns,
5.09npl es, 1. 3eq) were added and the 5 tan m xture was allowed to stir for
16 hrs at 20 to 25 CJerr], at which tinme, reaction conpletion was confirmnmed
by TLC. The solids RicH
2

N\
N
\ (T)
&1

wherein:

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

10

(R,
e
—ocH,
O
e
w0 7

10 R

where;

R is selected from the group consisting of halo, C1-Cig
alkyl, C1-Cyig alkoxy, -S5-(C3-Cjp alkyl) and
halo(Ci;-Cyp)alkyl, and t is an integer from 0 to 5 both

15 inclusive;

R’ is selected from the -group consisting of hydrogen, halo,
C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-Co alkyl), -S-{C1-C» alkyl), aryl, aryloxy, and
HET; '

A g



were filtered over polypropyl ene and washed wi th acetone (1500m s, 1.5vol)
The filtrate was evaporated; under vacuum to a dark oil. The oil was

di ssol ved in | g@@g@yl al cohol 10 (10,000mM s, 10vol) and theapsibdssng
slurry was heated to reflux for 30 mnutes. The solution was allowed to
self cool with crystallization occurring at ~ 38 CJerr]. The slurry was
cooled to 0 to 5 (Jerr] and stirred for 2 hrs. The slurry was filtered and
washed with 3-500m portions of chilled dxsppropyl alcohol. The 15 tan-
solids were dried in a vacuumoven at 50 CJerr]. (err] for 16 hrs. Dry
wt =691. 53gns TFhe ' T FoBirnd020 -CooH, -S03H,
Exanple 2 Pr e-pE;rg% %énl%g‘te%?gfﬁﬁﬁﬁﬁjﬁy rré:?téh)g/lr?@ll i ndol -i-ol A.3
Preparation of 4-nehdy+R @ntéie sul $aht comginddre§ denkvalrives thereof;

4- Met hyl - benzene sulfinic acid, sodiumsalt, (0.9 g, 5 mMmvl) was suspended
in benzene (5 nL).3™%A (1 equiv) was added. Separately, isobutyl

chl or of or mat e °0; §5sdlected™Rbh YRS @edRd cba@saseimd | hsalragenn of;pyri dine
(1.2 nmL, 15 mml) in benzene (5 nm.). The sulfinic acid solution was 30

added in pdrtions. CeTatkykesulThiats) 36koXY orhadkes(CarFel atkepy, I@ipilkaat r.t.
The solvent vas evapplppofl AlibdNe heskdyeeiifnaiblb! agduaLween MIBE and
S S u

wat er. The organi c “Payer- wa riréd over sodiums ate, Tiltered and
evaporated to give a colorless oil. The oil was redissolved in MIBE and
which process comprises the steps of
a) halogenating a compound of formula X
10
8
R /E\V/ﬁ\
~ o Rz
X
where R8 is (C;j-Cg)alkyl, aryl or HET;
with S02Cl to form a compound of formula IX
8
R
~ OMRZ
' cl IX:
15
b) hydrolyzing and decarboxylating a compound of
formula IX
B
R .
~ O/ﬁ\y/ﬁ\Rz
cl X
20

- to form a compound of formula VIII

[0y T

%* c L



-27- washed with 0.1 N HO solution until the pyridine was renoved. After
drying over sodiumsulfate and filtering, the solution was evaporated to
give a col orl ess Ii%uid (0.30 g) . [err]H NMR (500 MHz, CDd errlg Lerr]
7.64 (d, 2 H),WoME3PYy 2 H), 5 3.83 (m 1 H), 3.37 (m 1 HCTUIHAIRL 3
H, 1.94 (m 1 H, 0.95 (m 6 H. B. Preparati on of

2-et hyl - (phenyl nethyl)-1Hindol -4-0l. 10 The starting nmaterial of Exanple
1B, above (0.3 g, 1.2 mol) was dissolved in 5 nL THF. Sodi um hydri de
(0.1 g, 2.6 mol) was added. 4- Met hyl - ber2&ne sul finic acid, anhydride with
i sobutyl hydrogen carbonate (0.3 g, 1.25 mmol) in 1 nL THF was added. The
m xture was refluxed for 1 h, at which tigkne no starting materials 15 were
observed. Continued reflux providedith r educt . -28- Cains 1. A
process for preparing a conpound of thé foRmgkar} or a pharmaceutically
acceptable salt or prodrug 5 derivative thereof

c) alkylating a compound of formula VII

with a compound of formula VIII

2
R yr11
10

to form a compound of formula VI

R
o 0
5
R VI;
15 ) d) aminating and dehydrating a compound of formula VI
R
3 O ©
R VI



[err] wherein: Rl is selected fromthe group consi sting of C7-C20 al kyl;
[err] where; Rlerr] is selected fromthe group consisting of halo,
Cerr]-Cerr] I?}; err]-Cerr] alkoxy, -S-(Cerr]-Cerr]

hal o(C[err]-C[‘gP ))s‘g'fl'%/l and t is an integer fromO to 5 botl%TE}élg;/08%55j
inclusive; Rerr] is selected fromthe group consisting of hydrogen, halo,
Cerr]-Cerr] alkyl, (err]-Cerr] cycloalkyl, (err]-Cerr] cycloal kenyl,
-O(Cerr]-Cerr] alkyl), -S-((err]-Cerrghalkyl), aryl, aryloxy, and HET;,
-29- Rerr] is selected fromthe group consisting of -CJerr]H, -SJerr]H,
and -P(O (OH) 2 qr _salt or pradr erivatiues thereof; and err] is
selected from MH&ERGABLH® s"lfsltﬁ%gg%?m‘h]ﬁj%glgﬁ, IpcHRt (jresgnce of a
Jerr])al kyl, (Chebht-GL&F rdorlskaxyaz &t Rdd Ghith- Fhess ldaldeya

hal o(Cferr]- Cerr])alkyl, brono,_chloro, fluoro, iodo and aryl; which
process conpri SOEPPHRAA IRV hal ogenating a conmpound of fornula X

5
e) oxidizing a compound of formula V
R® N~ R
1
R v
10
by heating with a base and a sulfinylating reagent of the
formula RSOX where R is -(C;-Cs}alkyl or aryl and X is ~{C;-
Cs)alkoxy, halo or -0CQ;(C;-C¢)alkyl to form a compound of
formula IV
15
H
R’ N~ "R’

Iv;

£) alkylating a compound of the formula IV

A



[err] where Rlerr] is (Cerr]-Cerr])alkyl, aryl or HET; with
SOerr]C[err] to forma conpound of fornmula I X [err] 15 b) hydr ol yzi ng
and decarboxylating a conpound of fornmula I X [err] 20 to form a conpound
of formula VIIWO9/5438Q- [err] c) alkylating a conpound of PETMSIPERAR|
[err] with a conpound of formula VIIl [err] 10 to forma conpound of
formula VI [err] 15 d) am nati ng and dehydrating a conpound of

_.32_

formula VI [err]

with an alkylating agent of the formula XCH2R4a where X is a
leaving group and R42 is -COyR4P, -so3r4P, -P(0) (OR%D),,

5 or ~P(0) (OR4P)H, where R4P is an acid protecting group,

to form a compound of formula IIT

CH,R
2
5 N R
R Iy
R III;
10 g) reacting a compound of formula III
ocH,R"*
5 N~ R
R Iy
R III

with oxalyl chloride and ammonia to form a compound of

15 formula II

och,R"*Q 0
NH2
RS N7 TR
1
R 11;

* c L M S *



-31- with an amne of the formula Rlerr]NH err] in the presence of a

sol vent that forns an azeotrope with water to forma conpound of fornula V
[err] e) ox|,ql.z1 a conmpound of formula V [err] 10 by heat/ i a
base and a s)t}lbﬁ‘;:g%’%ag.ﬂ ng reagent of the fornmula RSOX where éﬁél:xgﬁlsg%ﬁg@z
-(derr]-Cerr])alkyl or aryl and Xis -((err]- C6)al koxy, halo or
-OCOerr](derr]-derr])alkyl to forma conpound of fornmula IV 15 [err] f)
al kylating a conpound of the fornmula IV_33_-32- [err] with an alkylating
agent of the fornmula XCH err]R err] where X is a leaving group and R err]
is -CHJerr]Rerr], -SOerr]Rerr], -P(O(Rerr])[err], 5 or

-P(O err])H where err] _ is an acid protectin roup,
p ) (R 1 h) op ionLlly hydrolyzigg a compghéh of formula II

5 to form a compound of formula I; and
i) optionally salifying a compound of formula I.

2. A process for preparing a compound of the
10 formula I or a pharmaceutically acceptable salt or prodrug
derivative thereof

R'cr,0 Q.
N\

R® N, (1)
R

wherein:

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

10

(R77),
— (CH,) 1-2‘_@
—CH,
O, =
)
10 F

R

A



to forma conpound of formula Il [err] 10 Q) reacting a conpound

of formula Il [err] wth oxalyl chloride and amonia to forma conpound of
15 formula Il [err] -33- h) optionally hydrolyzing a conpound of
formula || [eMOQ99%4398 form a conpound of forrmula I; and i) Pg:g’!’?’!?f?é?’*lzy
salifying a conpound of formula I. 2. A process for preparing a conpound

of the 10 formula | or a pharnmaceutically acceptable salt or prodrug
derivative thereof [err] wherei n:.15 R[e_rrl]__is selected fromthe group
consisting of Clerr]-Clerr] alkyl; * c™¥¥"M s =
[err]
where
R10 is selected from the group consisting of halo, C;-Cjg
alkyl, C1-Cjg alkoxy, —-S-(C3-Cjp alkyl) and
halo(C;-Cjg)alkyl, and t is an integer from 0 to 5 both
5 inclusive;
R 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 R' is selected from the group consisting of -~COzH, -SO3H,
and -P(0) (OH), or salt or prodrug derivatives thereof;
and

R is selected from the group consisting of hydrogen, (Ci-
Cg)lalkyl, (C;-Cglalkoxy, halo(C1-Cg)alkoxy, halo(Cp-
15 Cg)alkyl, bromo, chloro, fluoro, iodo and aryl; ;

which process comprises the steps of

e) oxidizing a compound of formula V
R N R
.
20 R v

by heating with a base and a compound of the formula RSOX

where R is - (C1-Ce)alkyl or aryl and X is - {(C,-C¢)alkoxy,

halo or -0C0;(Ci-C¢)alkyl to form a compound of formula IV
25

0y M

¢ L



-34- where Rerr] is selected fromthe group consisting of halo,
Cerr]-Cerr] alkyl, (err]-Cerr] alkoxy, -S-((err]-Cerr] alkyl) and
halo(C[err]-Clerr])alkyl, and t is an integer fromO to 5 both 5

i ncl usive; RW®PY54Y sel ected fromthe group consisting of HRfHEH¥MS3hal o,
Cerr]-Cerr] alkyl, C3-C4 cycloalkyl, (err]-Cerr] cycloal kenyl,
-O(derr]-derr] alkyl), -S-((err]-Cerr] alkyl), aryl, aryloxy, and HET;
10 Rlerr] is selected fromthe group consjsting of -CO2H, -SO3H, and
-P(O(OH)[err] or salt or prodrug derivatiles thereof; and Rlerr] is
selected fromthe group consisting of hydrogen, (Cerr]- Cferr])alkyl,
(Clerr]-Cerr])al koxy, halo(C[err]-C%*r])al koxy, hal o(C2-

Cb) al kyl, bronmo, chloro, fluoro, iodg\and aryl; which process conprises the
steps of e) oxidizing a conmpound of V [err] by heating with a base
and a conpound of the fornula RSOX whers s(Cerr]-Cerr])al kyl or aryl
and X is -((err]-err])al koxy, hel o or ?Cxxferr](C[err]-C[err])aIkyI to
forma conpound of fornula IV 25 R’ IV;

£) alkylating a compound of the formula IV

with an alkylating agent of the formula XCHyR%42 where X is a
leaving group and R4a is -coor4P, -so3r4P, -p(0) (OR4P),, or -

P(0) (OR4P)H, where R4P is an acid protecting group, to form a
10 compound of formula III

11I;

g) reacting a compound of formula III
15

ocH,R"*

III

* c L M S *



-35- [err] f) al kylating a conpound of the formula IV [err] with an

al kyl ati ng agent of the fornula XCH err]R err] where X is a |leaving group
and Rlerr] is -CJerr]Rerr], -SHerr]Rerr], -P(O(ORerr])[err], or -
P(O(ORerr])Wowhsas® Rlerr] is an acid protecting group, toPCHISPHIID

conpound of forrmula Il [err] Q) reacting a conpound of formula Ill 15
[err] -36- with oxalyl chloride and ammonia to forma conpound of
formula I'l [err] h) optionally hydrolyzing a conpound of formula Il [err]
10 to forma conpound of formula |; and r$éoptionally salifying a conpound
of fornmula I.; and e) optionally salifying a conpound of forrmula I.

with oxalyl chloride and ammonia to form a compound of

formula II

OCH,R " *Q 0
|
R’ N R’
1
5 R I11;

h) optionally hydrolyzing a compound of formula II

CH,R**Q o
NH,
2
5 N~ R
R I,
R

II
10 to form a compound of formula I; and

i) optionally salifying a compound of formula I.; and

e) optionally salifying a compound of formula I.
15
3. The process of Claim 1 or 2 where the
sulfinating reagent is p-tolulylsulfinicisobutyric
anhydride.
20 4. The process of any one of Claims 1 to 3 which

prepares ((3-(2-amino-1,2-dioxyethyl)-2-~ethyl-1-
{phenylmethyl)-1H-indol-4-yl)oxy) acetic acid.

N



15 3. The process of Caiml or 2 where the sulfinating reagent is
p-tol ul yl sul finicisobutyric anhydride. 20 . 4. The process of
any one of d ains o 3 which prepares

((3- (2- ani no- ﬂ%”éﬁ%?)qt}yet hyl)-2-ethyl -1- (phenyl met hyl) - 1H i ndS Ay oxy)
acetic acid. -37- 5. A process for preparing a conpound of the
formula I or a pharmaceutically acceptable salt or prodrug derivative
thereof [err] wherein: Rl is selected fraom4he group consisting of .
Clerr]-Clerr] alkyl; [err] where; 10 Rerr] is selected fromthe group

consisting of halo, (erg]-Cer I r].- rel E%y
-s:(derr]-Cerr] alkyl )g'and E‘a%?g{aggﬁq%pgeﬁﬁr%g % cgrL t (% scjfaﬁhﬁnt eger
fromO to 5 bofbriwia Usiore;2 Rhpgsmaepeeieril ¥y drceréaglioupr o Prodguef

hydrogen, hal ogedbyative tledicbl-Clerr] alkyl, Jerr]-Cerr] cycloalkyl,
Cerr]-Cerr] cycloal kenyl, :

R'cr,p A/

NH,
2

R

A\
R® X . (1)
R

wherein:

Rl is selected from the group consisting of C9-Cpg alkyl;

- (R™)
e
—CH, _
L T S
eI
1w

R
where;

10 R is selected from the group consisting of haleo, C1-Cig
alkyl, C1-Cip alkoxy, -5-(C3;-Cip alkyl) and
halo(C3-Cjp)alkyl, and t is an integer from 0 to 5 both
inclusive;

R’ is selected from the group consisting of hydrogen, halo,

15 C1-C3 alkyl, C3-Cyq cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-C2 alkyl), -S-{Cq1-Cs alkyl), aryl, aryloxy, and
HET;

* C L M S *



-O(Cderr]-derr] alkyl), -S-((err]-CJerr] alkyl), aryl, aryloxy, and HET;
-38- Rerr] is selected fromthe group consisting of -CJerr]H -SJerr]H,
and -P(O (OH)[err] or salt or prodrug derivatives thereof; and err] is
sel ected fronWPlR®54Pup consisting of hydrogen, ((Jerr]- 5 PCT/USH/83R

Cerr])alkyl, (Cerr]-Cerr])al koxy, halo(Cerr]-Cerr])al koxy, hal o(C2-
Cerr])al kyl, bronmo, chloro, fluoro, iodo and aryl; when nmade by the
process of Claim1. 6. A process for preparing a conpound of 10 fornula
| or a pharnaceutically acceptable salt ¥ prodrug derivative thereof [err]
wherein: 15 Rl is selected fromthe group consisting of Clerr]-Clerr]

al kyl; [err] Weie; seemtef fremsdiearoyrf FeRFdelng Afp E&asy stFAgHof hal o,

Qerr]-Cerr] alkyl, ;g[8 iddh§r bt &I pradethebels HEi¥ds ahlerkdsand
and
R5 is selected from the group consisting of hydrogen, (Ci-
5 Cg)alkyl, (C3-Cg)alkoxy, halo(Cj-Cg)alkoxy, halo(Cp~
Cg)alkyl, bromo, chloro, fluoro, iodo and aryl:;

when made by the process of Claim 1.

6. A process for preparing a compound of
10 formula I or a pharmaceutically acceptable salt or prodrug

derivative thereof

N
R N 1 (1)
R

wherein:

15 Rl is selected from the group consisting of C7-Cpg alkyl:

10

(R7),
e
—cH, |
D_(CHZ)Q-Z—Q , and
G
1c f

R

where;
R is selected from the group consisting of halo, C3-Cjyg

alkyl, C1~Cqig alkoxy, -S-(C;-Cig alkyl) and

[4
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-39- halo(C[err]-Clerr])alkyl, and t is an integer fromO to 5 both
inclusive;, Rerr] is selected fromthe group consisting of hydrogen, halo,
C[err] C[err] al k Clerr]-Cferr] cycloalkyl, Cferr]-Cferr] cycloal kenyl,
(ys]“ % err] alkyl), -S-(Cerr]-Cerr] alkyl), PaFyPo85%| oxy,
and HET; R[err] is selected fromthe group consisting of -CO2H, -SC3H, and
-P(O)(O—|)[err] or salt or prodrug derivatives thereof; and 10 Rerr] is
selected fromthe group consisting of hydrgogen, (Cerr]- (err])alkyl,
(CJerr]-Cerr])al koxy, han(C[err] C[err]')[’ngoxy, han(C[err]
Cerr])al kyl, bromg, chlorag, foro |od and ar) subtant Ilys%stereln

before descri bed wliar?"’r(gflef:éﬁz:% 0 a0 fiel B 2R %@fﬁp 5o

inclusive:

R’ is selected from the group consisting of hydrogen, halo,
Cq1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,

5 -0-(C3~C2 alkyl), -S-(C;~Cy alkyl), aryl, aryloxy, and
HET;

R' is selected from the group consisting of -COzH, -SO3H,
and -P{0) (OH)» or salt or prodrug derivatives thereof;
and

10 R is selected from the group consisting of hydrogen, (Cyi-
Cglalkyl, (C1-Cg)alkoxy, halo(Cq1-Cg)alkoxy, halo({Csr-
Cg)alkyl, bromo, chloro, fluoro, iodo and aryl;

substantially as herein before described with reference to
any one of the Examples.
15
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