, 9., <=>e3e: phhitl || (o6g pr 30 JUuL 2002 -1 P SS FOR PREPARI NG
4 SUBSTITUTED—lH—INDCL ClNT)%mm mm nvent i relates to a process
,for prepamwogsagest ai n 1H-i ndol e ’m mmum;s useful for i nkehutangsePLA2 5
"medi ated rel ease of fatty acids for.ggpditions such as septic shock and

i nternedi ates useful in the preparation of such conpounds t
1H i ndol e- 3- gl yoxam des are known to be 10 potent and selecsqz‘apRhZQQZNs

of manmmal i an sPLA2 useful for treating_giseases, such as septic shock,.
adul t respiratory di stress syndrone, pancreatitis, trauma, bronchi al

G scaces. EPEPRSS PR PREERBINGG1o858s T r0reh- TSripbis ShehrRbkatuheR

conmpounds. Various patents and publications describe processes for naking

t hese conpounds usrgg}4 2{ ro |ndole |nt rmedi ates. The article,
"Recherches en seri Vcﬁfé'y Bt BIORES Ss H9& IRAFRES LDy Mar ¢
Jul'i a, Je&fbﬂtgilrﬁmmdudﬂ@@4q1q}cﬁ{hmlaés| ussrml Eairminfridiesngl ¥ A pp.
1060- 1068, describes certain indol e-3-glyoxylam des and their conversion to
trypt aii nanathid e inadeasthe farfidtdie acigsarfipir- @ndd@mgﬂw@mramajes 25

(FAN D) rﬂ%%r&ﬁ;} FARN AR FREC Gl dands &M dri al
Recepto qﬁl Roneg- a . Tﬁeul]ournale %y%riﬁo oggﬁand
Experlnemﬂﬂchﬂﬂﬂmqnnnd%s Vol . 262, Nb. 3, (pp. 971-978) describes certain

2-aryl - 3i ndol gl yoxyl am des havi ng research applications in manmmalian 30

central nervous systens The abstract, "Fragnentation of N-benzylindoles in
Mass Spectronetry": et ol L Haisidoders - olglox agii depo @z e KIE28h ta dport s

Varioyg b%yém?% %Osﬁlwqqrﬁ]ﬂl%r%d'o&gmamma\ﬁ@a%g st'zﬁgo el 4S99/ 08332

3aaa~~00Z-2- avi ng yoxyl am de groups at th position of
t he i ndol efdmcdxaastlng ldﬁed%antsd\skh a3, 449%t343 sthesdr, i laaeﬁllt

trifluoroneth doles havi n am de the .3 position of
the indol & aCF;a %nt%%ﬁi%?es%faé)%ﬁ%égscrl Ses re?lu&?dsubstl tuted
3-i ndol yl bnunahnamHabthqunﬂﬁiEngmt trindind triise p anhatuimart o ink larxdiheel taifs
gl yoxyl amaqm rrglegtrge 'saéﬁ% J.lIJic%ceI??tdei%tealg%s.z % Z)%%lq%%&'lol%eﬁ\r t.he

15 0675110, for example, discloses such compounds.

'S

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 tryptamine derivatives.
The article, "2-Aryl-~3-Indoleglyoxylamides

25 (FGIN-1): 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, 1967,
73028h, reports various benzyl substituted phenols including

AN
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10 preparation of 3-(2-g no-1-hydroxyet hyl )i ndol esguisi ng

3i ndol’egl yoxyl ani de in nmedi ates such as

1- phenet hyio edlidpgl - 6- car boxy- N-propyl - 3-i ndol egl yoxyl ami de \‘éﬁ/ﬁs”ﬁiﬁgﬁm e
30) . U S. Patent No. 4,397,850 prepares isoxazolyl 15 indol am nes using

gl yoxyl am de indoles as internediates. U S. Patent No. 3, 803 agwgsibi Ees
anal gesi cs prepared using 3-indol egl yoxyl am de internedi atesl UT r B e,
"No. 565. - Inhibiteurs d enzynes. Xl o Preparati on de (propargylam no-2
ethyl)-3 indoles” by 20 A. Al emanhy, E. “Fernandez Alvarez, O N eto Lopey
and ME. Rubio Herraez; Bulletin De La Societe Chim que De France, 1974,
No. 12, pp-hosshapgw HeruiylamwidargeridPs nabl {he 33 pyokbhPreal wHkeh are
hydrogen syhsiid utgsh Qs the 6-nmenbered ring of the indole nucleus. 25 The
article "Indol-Un ag[gﬁun% von 1-Di pheﬂg{g{li am no2, 3-di hydro- 2, 3-pyrrolidonen”
by Gert Kollenz and i ftatardbdln - 13 bt Ys3 AAndesmehbes 1975, pp. 1979- 1983,
descr | bes qhentlo Sl fulReb SOl NOKH A esxy PndYo Rlupbiese procgsses
enpl oy a 4-hydroxy indole Intermedi ate. For exanple U'S. Patent No.

5, 654, 326 RS tigierad thendavdoraatreiE s ef erence in its entirety, discloses

a process for prepary g 4t noll el 3¢t | 90! gedcol yoxani ge,deri vat i ves
conprising reacting an appropriately substituted WO 99/ 54300

PCTNS99/ 083535 B pited) I~ irglyll v I3 acet ietarky i aemPeURdT e cbhedsr descri bed by
Aark, R Rr&famhtion IHHNESIE o]:‘g%lly%ﬁgﬂxiégfginﬁgﬁn s&tosures of which

are herein incorporated by refer ence% h_sodi um hydride in

di met hyl f or mani de atV rooMataRfer ure {29 23€) desehi s rea@ing with
ar yl b hy bl it b, 01N, LBRRIA LRS- ARy BENFL | DRadT 8 YhERLGYAL ndlol &

which is denet hyl at ed usjng, boron tri'lbromde in nethyl ene chlori

(Tsung- Yi i SHAA Rk e dss integmadiatogvsush s L prisenetyly 22, 176,
the di scl esiiya -0f- MYk y-N-g¥ P At Bt de § £I 6% eIER)ad O( ¢ BfakbEe

4- hydr oxyi ndol e. Al kyl at'i on "of "'tthe hydroxy indole is achieved with an al pha
br onpal kantfl)le acid ester in di methyl formam de using sodi um hydride as a

base. Conversion to e dat@aminge, i6 3 @y@dﬂbé’pé@é’@tiﬂﬂxéi@lyl
[ (i ndol -4-yl)oxy]al kanoic acid ester first with oxal 15 ch] oride, then

) ! | J
Wit h armoringdo FE Gt F Sy e X anife nirded & ?ﬁ/d%b%ﬁ%e‘ilha'ﬁ%? hanol . The
procfess Lm.garmﬁmw.fmgdl%sm-cﬂéﬁfméh_ €3agh Vypxsid slepfigpaved i ves, as
set forth ahove, has utility. wever, this process uses expensive reagents
and 20 en\Hﬁjﬂ’rﬂrean’tJé}qca é%ﬁ&ﬁ“lﬂ%éﬁ%e%?gbﬁ%?' produces furan
cont ai ni ng by- produdhe and iyl t"Na n 565 £l at Inellyitew yi ¢l ehofmelesi red
product. . an alternate preparation an appropriately substitutegd
br opr | onyXIdet &t & TP AR IGEh fbd RRGHP ROV TSRO SHIWT) T, TSRl Rl dinat ed
i nterzedi a.e Alerandngl ¥zed echratieca rdioxat et £do byNieeat ey y vahd M.E.
hydr ochl or} .acid_fej then rea ted Wi ' ]rX' susIBt t ed
cycl ohexa oS T I RASE At Ao et G B b T B e WL P AP B P Y
am ne aff arafsl,a Nb .kat- ippdol2888+H298 8,5 dxs ¢l Yieels byar sdhaiximdol yl a3 30

o ot | AL GG B SOl SR A 4A Rengigense o

a catal yst®~’such as pa umon-c
whi ch may rtimen die tdlek yilnatodek andtbleoraverted to t he desired gl yoxam de as

described above. 991.543 R 9 ~ ~_ ~ . This

proceésg however is I\Qi’Rne‘l %é:g:%bcaoﬁ h(cafgrc%aé(?u%@?ﬁ%ﬁﬁnge‘ﬁ%ﬁr%t%%%wia%?}%ﬁ and

requi res readovihydsfo-2,@regirmed imetredn't bl §ert 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



Wi le the nethods descgabed above for preparing t 4- ' 5 hydroxy indole

i nternedi ate are sati tory, a nore efficient t sformation is

desi r abl ewolgggppesent i nvention provides an inproved proceagssyo/opssepari ng
1H i ndol e- 3- gl yoxam des. The process of the present invention can be
performed with i nexpensive, readily 10 avail able, reagents under m | der
conditions and resulting in better overall yield. In addit |3)ﬂ JUk %@zent
process allows for transformation with_g_w der variety of substituents on
the indole platform Oher objects, features and advantages of the present

i nvention wll becqne 15 apparent fron1the S, bsegyent ds%crlptlon and the

appended ArFEFROXFRAIEs R SRAF&S i8ch 455G peéparing a
conpound qf; .t hgyhenadia | 1@91a rsnncmta Caldey da@ﬁ%%te%blo% $alikeror

prodrug deri vative Teof ; R4 fH2 (1) ‘wher ei n: _RL Is selected fromthe
group consit§t hegedn Encerponatpd by refenghary/ suddn SSCENSOINYOE3sE An3 0 J

UL ZQO? H?Eng§g%% HLQ¥% ) 6£ﬂﬁ€%%? rétdgéz bO ,P Eélthe nd\ \ G2 Ro

wher ei n; elecrd om t'he g conS|st|ng 0 1 C10 al kyl,
Cl- C105al kaxnting @WELhCHY yaimethly 1ama 15 dealai( GibGEm)talteyipe ratdiresi $oan

gptﬁggiogéﬁnlogkg ﬁCfr %ﬁﬂéﬁfyqéélgi @& Iected er%%hgsﬁgfoup con5|st|ng
-O-(C1- C2b@kbmlk:lb&o@ﬁﬁecanahbﬁﬁylemkyhhhmnﬂdwq(Tsumﬁ%MQnHthem and
Charles A. Winter, Adv. Drug Res., 1977, 12, 176, the
disclosure of which is incorporated by reference) to give
10 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 oc-
[ (indol-4-yl)oxylalkanoic acid ester first with oxalyl

15 chloride, then with ammonia, followed by hydrolysis with
sodium hydroxide in methanol.

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

20 environmentally hazardous 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

25 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

30 high-boiling polar hydrocarbon solvent such as carbitol in
the presence of 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.



R4 is selected fromth roup consisting of -C02H, _503H, and -P(O (OH)2 or
salt or prodrug deriva es thereof: and R5 is sel ed fromthe group

consi st nq,(pgg(,gua]rogen, (C115 C6) al kyl, (Cl-C6) alkoxy, hai,@.r%\-/\@g%
I'C

al koxy, halo (C2 C6)al kyl, brono, chloro, fluoro, iodo and aryl:

process conprises the steps of: a) hal ogenating a conpound of forrmula X R
\ORz 20 X WD 99/54300 -6 5 where R8 is (Cl1-C6) alkyl, agyglg1£%5§j with
SQzC12 to forma conmpound of fornmula I X,PCTNS99/08332 3 0 -
\O-R2 C1 I X; b) hydrolyzing and decarboxyl ating a conpound of formula I X O
R~OR2 C1 IX10 to forma conpound of formula VII] OCI~Rz VIl]; c¢)

al kyl ating a conpourtfdist FEOGRAS hawever dss IRmdtgd Pyithe FeBhRMd of

formul a ViilgiOt edpRathirde Ik fitch AP i%fed HdBd @M of a
precious metal catalyst.
While the methods described above for preparing the 4-
5  hydroxy indole intermediate are satisfactory, a more
efficient transformation is desirable.

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. 1In 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 CH

N—r
N
i (1)

wherein:

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



IV 10 15 with an al kyl ating agent gi_zjfjﬁoﬁhuLa XCH2R4a where X is a
— (CH,) ,._

10

15

20

—CH,
_CHm /
10 ’

R

wherein;

R10 is selected from the group consisting of halo, C1-Cio0
alkyl, C1-Cqp alkoxy, -S-(C3-Cjq alkyl) and
halo(C1-Cjiplalkyl, 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-C4q cycloalkyl, C3-C4q4 cycloalkenyl,
-0-(C1~Co alkyl), -S-(C1-Cp alkyl), aryl, aryloxy, and
HET;

R4 is selected from the group consisting of -COsH, -SO3H,

and ~-P(0O) (OH)» or salt or prodrug derivatives thereof;
and

RS is selected from the group consisting of hydrogen, (Cj-
Cglalkyl, (Cp-Cg)alkoxy, halo(C;-Cg)alkoxy, halo(Cy-
Cg)alkyl, bromo, chloro, fluoro, iodo and aryl;

which process comprises the steps of:
a) halogenating a compound of formula X

8
R /ﬁ\v/ﬁ\
\\O Rz

X

| WO 99154300 PCT/US99/Q8332 3 0 J UL 2002 ~_ _ R " Il ORs OVI; d)

am nati ng and dehydr at a conpound of fornula Vli ORz ORs OVI with an
am ne of Whgobsy3pal @ RINH2 in the presence of a solvent thapctRsi8osasn
“azeotrope with water to forma 10 conmpound of formula VRS NR2 R V; e)
oxi di zing a compound of fornmula V15 O1 1 RS NRZRL V WO 99154300

PCTI US99/08332 3 0 J UL 200 _8_ _ 5 by heating with a baseJafldJdJlc@@@2nd
of the fornula RSOX where Ris - (Cl- Cex-al kyl or aryl and Xis - (Cl-Csl
al koxy, halo or -0OC02(C,-C6)al kyl to forma conmpound of fornmula IV H wNi
WwRz R1 RL 1V, f) alkylating a conpound of the formula IVH~N-~R 51 Rl



‘| eaving group and R4a gl - CO2R4b, -S03R4b, -P(O) ( )2, or P(O (OR4b)H,
where R4b is an acid p ecting group, to forma c ound of fornula II
CH2R4a s WO¥BAW | R1 1117 g) reacting a conpound of for nuPET{USP/08381D

991 54300 PCT/US99/08332 3 0 ~a ~ 2002 9  CHR4a WN.~ wrRz RRL Il with
oxal yl chloride and ammonia to forma conpound of fornmula |[I.5 CHZR4 a0 O
WNWR2 RRL Il; h) optionally hydrolyzing a conpound of for aJLM_ Mal Q
RS ~N ~Rz tI 10 RI1l to forma conpoundg-of fornula |I; and i~ optionally
salifying a conpound of formula I. In another enbodi ment of the invention

is provide proce rin nd of formula T conprising
the steps %) ox}ﬁliéh 8@)£%%§€Unﬁg%f gﬁggrnula VWD 99154300
PCT/U899/Q§§§? §o§bﬂ2L£ «98% a gbmpgund of formula IX

0]
8
R
\O R2

Ci IX;
5 b) hydrolyzing and decarboxylating a compound of
formula IX
0
R
o R
Cl IX
10 to form a compound of formula VIII
0
Cl\\,/u\ 2
R yrri;
c) alkylating a compound of formula VII
15
0
S
R Ovrz
with a compound of formula VIII
Cl 2
20 Roviir

to form a compound of formula VI



R NRRL V by heating wth a base and a conpound of_the fornmula RSOX where

Ris - (C-C6) alkyl o ryl and Xis - (C -C6) al y, 5 halo or

- OCOZ( C, - GhpabMasot 0 form a conpound of fornmula IV svaW?bR, oda¥s D)

"al kylating a conpound of the formula IV7. 0 Hs WN wRz R R iR/%§Qi an

al kyl ati ng agent of the fornula XCH2R4a where X is a | eaving grouE and Rya
S

i s -C02R4b, -SO3R4b, -P(O) (OR4b)2~ or 15 -P(0)(OR4b)H, wherd JR4HJIs2B02aci d
protecting group, to forma conpound of_fornula Il I WD 991 54300
PCT/ US99/ 08332 5 10 -11- 3 0J a ~ zoo2 CHZR9a s ~-N~Rz Rl RL Il1l; c¢)
reacting a conmpound of formula Il CH2ZRAa s Wi wR2 R RL IIl wth oxalyl
chloride and ammonia to forma conpound of formula Il RS RL ~z al | : and
d) optionally hydrolyzing a conpou of formula Il 15
Rz
o 0O
5
R VI;
d) aminating and dehydrating a compound of formula VI
5
0
R2
5 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
0
RS N R2
llzl



.1 NH~ Rs wWNwRk2 |1 | o forma conpound of for |; and e) optionally
salifying a conpound o ornmula I. . WD 99/5 0 PCT/ US99/08332 3 0 J
UL 2002 MO99%380¢onpounds of the invention enploy certain &ETURPB8BLr ns
as follows: As used herein, the term "alkyl" by itself or as part of

anot her substituent neans, unless otherw se defined, 5 a stsq)eDLuf?Uoz
branched chai n nonoval ent hydrocarbon radi cal such as nethy

n- propyl, isopropyl, n-butyl, tertiary-®styl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, neopentyl, heptyl, hexyl, octyl, nonyl,
decyl , andy hesdd vli)tﬂ' he B&sen an&la CAOnpahk@xyt , ths ﬂeeﬂunerm@x denot es
a group such as net ethoi ropoxy, |sopropo§§éf bﬂF t - but oxy,

n- pent oxy, "heshdh tb&y, éy}|o h8p¥ox¢ndh&x bRy = axy, decoxy
and |ike Hpupsr ald@ashed-to dheyt erai feem chéxﬁg@omdie@ﬂl%bmuﬂa% the oxygen
atom The term"(C3-Cq) cycloal kyl" includes cyclopropyl, and cycl obutyl
groups The term " C3-C4 cycl oal kenyl " includes a cycl opropenyl or

cycl obutenyl ring having a double kgpd at 20 the 1- or 2- position. The
term "hal 0" nmeans fluoro, chloro, bBrono or iodo. The term

"hal o( C1- C10) al kyl " means a (C - GBS group, substituted with from1l to
3 halo atons, attached to 25 the of the nol ecule by the al kyl
group. The tern1ha|o(C1 C10) al kyl Xwpctugdes~the term hal o( C2-C6) al kyl . The
term "hal o( C1- C6) al koxy" neans é‘halo supstltuted al koxy group which group
is attgched to the remainder of the nolBcul e gty ;t he oxygen of the al koxy.

30 The term"aryl" neans a group having the ring structure characteristic
of benzene, pental ene, indene, naphthal ene, azul ene, heptal ene,

phenant hrene, ant hr acene £t tng ThecGtybuloyp FRY bSrppihongl |y substituted
with 1 to 3 substituents selected fromthe group ,.

10
with an alkylating agent of the formula XCH2R4a where X is a
leaving group and rRéa is —C02R4b, —SO3R4b, —P(O)(OR4b)2, or -
P(0) (OR4P)H, where R4P is an acid protecting group, to form a
compound of formula III
15
4a
CH,R
2
S N R
R |1
R

I1I;

g) reacting a compound of formula III



WD 991 54300 PCT/ US991 0 23 0J UL 2002 -13- cogai sting of (d -0C6)alkyl
(preferably methyl), ( Cg) al koxy or halo (prefer e fluorine or

chl ori ne) .wobhesizge m "aryl oxy" neans an aryl group attached tegtritesop/essaz nder
"of the nolecule by an oxygen linker.5The term "l eaving group" neans a
substituent withan unshared electron pair that departs fromthe substrate

i na nucl eophilic substitution reaction. The tern1"|eavinggrsthggnggmﬁﬁ?
hal o, sul fonate, acetate and the Iike.Ing_tern1HET i ncl udes” pyrt dime;~™*
pyrazi ne, miOpyri m di ne, pyridazine, pyrrole, pyrazole, furan,

t hi ophene, t hi azol e, isothi azol e, oxadi azol e, thiadiazol e,

i m dazol e,triazole and tetrazole. The hé?erocyclic ring can beattached to

t he remai nder of the nolecule by any carbon inthe heterocyclic ring.15The
salts of the conpounds of fornula S -iadditional aspect of the
invention. In those instanceswherg b coffpounds of the invention possess
aci di cfunctional groups various S&N Ry~ be*f ormed whi ch arenore water

sol ubl e and physi ol ogically sui t3bl e thap t he20par ent conpound.
Represent ati ve pharmaceuti cal | yaccept abRe sal tgri ncl ude but are not linited
to the alkaliiand al kaline earth salts such as |lithium sodium potassium
cal cium magnesium alum numand the |like.Salts are conveniently prepared
fromthe fpeenaekd1hy26hieat HBgahHeaffbeibNts0lfytnor Whiboanbasg or by
exposingthg acig tg an ion exchange resin.lncluded within the definition of
phar maceut F8&"Py8ctépt abl e salts are the relatively non-toxic, inorganic
andor gami ¢ base addition salts of conpounds of the present30i nvention, for
exanpl e, ammoni um quaternary anmmoni um andam ne cations, derived from

ni t rogenous bases of sufficientbaabﬁkfﬁa°o fgPmsalts with the conpounds of
this invention(see, for exanple, $. et al.

"Phar maceutical Salts,"” J. Phar. 1f1ﬁH§1977)). WO 991 54300

PCT/ US99/ 08332 3 0 J U L 2002 - erm"acid protecting group” is
used herein as it is frequentl ywsynt hetic organic chemstry, to
refer to a group which will prevent anfiacid group fromparticipating in a
reaction carried out on some other 5 fnctional gIoup of the nol ecul e, but
whi ch can be renoved when it is desired to do so. Such groups are discussed
by T.W~ Geene in chapter 5 of Protective Goups in Organic Synthesis,
John Wley and Bbns, openoialky bh98tpliyrdogper abegonedeiof Byrmafler dice in
its entirety. 10 Exanples of acid protecting groups includes ester or am de
derivatives of the acid group, such as nethyl, nethoxynethyl,

nmet hyl -t hi onet hyl, tetrahydropyrap, zredbhoxyet hoxymet hyl, benzyl oxymet hyl,
phenyl aryl, ethyl, 2,2,2-trichlor yl, B=n#t hyl thi oethyl, t-butyl, 15
cycl opentyl, triphenyl nethyl, p-bfoaobenz imethylsilyl, N Ndinethyl,
pyrrolidinyl, piperidinyl or o- preferred acid-protecting
group is nethyl. Prodrugs are dem g
whi ch have chemically or metabdkicallyycledvable 20 groups and becone by
sol vol ygi s or under physiological condktions thergonpounds of the invention
whi ch are pharmaceutically active in vivo. Derivatives of the conpounds of
thi s inventiofionmve gompelng o Bowmudiseili &®dd and base derivative forns,
but the acid derivative form25 often offers advantages of solubility,
tissue conpatibility, or delayed rel ease in a mammal i an organi sm (see,
Bundgard, H., D&si gnoptiPreddygsalpfyinga zonpoung odfviferrmudpstler dam
1985). Prodrugs incl yle geifedCeibaiinete SUCRIAS 1nSRhRB PP U ik
reaction of the parent acrdic conpound wth a sul t abl e al cohol, or

am deslbr epapeacpgsr att bsprer inge apgoawovad @ fcfopavda Vi aemp i ingbl e

am ne. Sinﬁgg gt@bgpgggic esters (e. g., nmethyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, tert-butyl) or aromatic esters derived from acidi c groups
pendent on the conpounds of this WO 991 54300 PCTNS99/08332 3 0 J UL 2002

a) oxidizing a compound of the formula V




-15 invention are pref ed prodrugs. O her prefergad esters include
nor phol i noet hyl oxy, di yl gl ycol am de and di et hyl nocar bonyl nmet hoxy In

sonme casegwo b9/dq3000esi rabl e to prepare double ester type 5 ppeffugasoggsh as
(acyl oxy) al kyl esters or ((al koxycarbonyl)oxy)al kyl esters. A preferred

group of compounds of fornula | prepared by the process of qthe st
invention are those '. 10 wherein: ~Rso~t ~~~ 1-2 \ Rl isS;ﬂTRéLns m%
cycl opropyl, nethyl, ethyl, propyl, Oongfhyl or S-nethyl; R4 is -C02H, .and
15 R5, R~ and R~ are H. Conpounds which can be nmade by the process of the
i nstant invention include:
((3-(2-am no-1, 2-di oxyethyl)-2-neth
tic acid; 20

dl - 2- ((3-(2-am no- 1, 2-di oxyet hyl )
y) propanoic acid; ( (3- (2-am no-
- bi phenyl) -2y|nethyl)-2-nethy|-?§¥|ndolf4-yR50xy)acetic aci d:
((3-(2-amno-1, 2-dioxyethyl)-1.-((21,1"- thenyb)-s-ylnethyl) 25

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

((3-(2-am no-1, 2-di oxyethyl )-1-((1, 1' - bi phenyl ) -4-yl met hyl ) 2- met hyl - 1H-i ndo
| -4-yl)oxy)acetic acid,

(( 3- ( 2- amthb-heEL N D NMidihyg Lasg (NG -3l MR Yphetly | St IRAMRLaR$P - 1H- i ndo
| -4-yl ) oxyJrased i @€idic,3@¢)alkyl or aryl and X is -(Ci-Ce)alkoxy, .
((3-(2-am_no-1, 2-di oxyet hyl ) - 1- 4-f|uorophenyl)nethyl)-2nethy|-£l+|ndol-4-y
1) oxy) écethacl%a-ﬁ;'oc%%g%zﬁald@'lp@ﬁ sy e3zmeewid) qf (fogpla 1B

- 1- (phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) ace

1- (phenyl net hyl ) 1Hi ndol - 4-yl ) ox
ethyl) -1- ( ( (1, T

((3-(2-am no-1, 2-di oxyet hyl )-2-net hyl -1
( aphthalenyl)nethyl)-lk#indol-4-yuzoxy)acetic aci d:
((3-(2-am no-1, 2-di oxyet hyl ) - 2- et hy® 1- (phenyl net hyl ) - 1H

3

n

3

dol - 4-yl)oxy)acetic acid; 5
3-(2-am no-1, 2-di oxyet hyl ) - 1- (([Z orophenyl met hyl ) - 2
hyl - 1Hi ndol - 9-yl ) oxy) aceti c ad !

3-(2-ami no-1, 2-di oxyet hyl ) - 1- 131" bighen’) - 2-yl met hyl ) 2- et hyl - 1Hi ndol -
yl ) oxy) aceti c aci d: R
3-(2-am no-1, 2-di oxyet hyl )-1-((1, 1' - bi phenyl)¥#2-yI et hyl ) 10
propyl - 1Hi ndol - 4-yl ) oxy) aceti c aci d;

3-(2-am no- 1, 2-di oxyet hyl ) - 2- cycl opr opyl - 1- ( phenyl net hyl
1H i ndol - 4-yl )(B()B/) a&ﬁl)ﬂ@%{"szw a compPourPal of él‘?e fa/rmula I
((3-(2eam no-1, 2-di oxyet hyl )-1-((1, 1' bi phenyl ) -2-yl net hyl)

)
(
(
(
n
(
(
(
(

(
e
(
4
(
2
(

IV

with an alkylating agent of the formula XCH2R4a where X is a
leaving group and rR4a jis -C02R4b, —SO3R4b, —P(O)(OR4b)2, or

15 -P(0) (0OR4P)H, where R4P is an acid protecting group, to form

a compound of formula III



2.

i
" (

cycl opropyl - 1Hi ndol 24-yl ) oxy) acetic acid: 15
4- ((3-(2-am no-1, 2-di t.ethyl )-2-et hyl - 1- (phenyl rr‘yl )-1H

ndol - ~- t anoi ¢ aci d;

(3-(2- an\k’b%/%l@udl oxyet hyl) - 2-et hyl - 1- (phenyl net hyl ) - 1H PCT/US95/08332
i ndol -4-yl)oxyacetic acid: ((-3-(2-am no-1, 2-di oxyethyl)-2-ethyl -6-nethyl -
20 (phenyl et hyl)-1Hindol -4-yl)oxy)acetic acid:
((-3-(2-ami no-1,2-dioxyethyl)-2, 6-di methyl - 1- (phenyl net hy! § () JUL 2002
1H i ndol - 4- yI)oxy)acetlc aci d;
((3-(2-am no-1, 2-di oxyet hyl ) - 2- et hyl - 1- (phenyl met hyl ) - 1Hi ndol - 4-yl ) oxy) ace
tic acid; 25 cH . RY?
((3-(2-am no-1, 2-di oxyet hyl ) - 6- et yl 22- et hyl - 1( phenyl net hyl ) - 1H-i ndol - 4-yl
)oxy)acetic acid; ((3-(2-am no- ' t hyl ) -2, 6-di et hyl - 1- (phenyl net hyl)
1H-i ndol - 4-y|)oxy)acetic aci d:
((3-(2-am no-1, 2-di oxyet hyl ) - 2- mnoxy-1- ' 30
(phenyl net hyl ) - 1Hi ndol - 4-yl ) ox§) acet i , acid;
((

3- (am nooxoacetyl ) - 2-et hyl - 6- net hyl - - (pheg&&nethyl) 1H
i ndol -4-yl)oxy)acetic acid; and WO 9915430

((3-(2-am no-1, 2- dloxyethyl) 2- et hyl - 6- phenoxy-1 PCTNS99/08332 3 0 J U L
2002 (phenyl netdiyl ) rEadida -20-gampeupched ifer@eil@ dlla pharmaceutical |y
acceptable salt thereof. 5 O these conpounds, preferred conpounds include:
((3-(2-am no-1, 2-di oxyet hyl ) -2-et hyl - 1- (phenyl net hyl ) - 1H

i ndol - 9-yl )oxyacetic acid; ((-3-(2pagint*1,2-di oxyethyl)-2-ethyl-6-nethyl -
‘(phenyl met hyl ) - 1Hi ndol - 9-yl ) oxy) adetfc acid; 10

“((-3-(2-am no-1, 2-di oxyet hyl ) - 2, | - 1- (phenyl net hyl )

1H-i ndol - 4-yl ) oxy) acetic acid:
((3-(2-am no-1, 2-di oxyet hyl ) - 2-
i ndol -4-yl)oxy)acetic acid R I,

((3-(2-am no-1, 2-di oxyet hyl ) - 6- et hyl - 2Fret hyl 445

(phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) aceti c aci d;

((3- (25anino 1, 2-di oxyet hyl ) -2, 6-di et hyl - 1- ( phenyl net hyl ) 1H-i ndol - 4-yl ) oxy)
acetic aC'v?'ni}( (o%ca(l?ylaremlllé’e i QX VDR D 2 TEtdBA -6-qrheseune Tot

(phenyl nmet hyl') - 1H-1'ndol - 4-yl ) oxy) aceti c aci d;
ormula I1

yl met hyl ) - 1H

II; and
10
d) optionally hydrolyzing a compound of formula II
to form a compound of formula I; and
15

e) optionally salifying a compound of formula I.



20

((3-(am nooxoacetyl) - 2. hyl - 6- net hyl - 1- ( phenyl net .) - 1Hi ndol - 4-yl ) oxy) ace
tic acid: waneb/4486b ( 2- am no- 1, 2- di oxyet hyl ) - 2- et hyl - 6- phenoxpct/us99/08332
(phenyl net hyl ) - 1Hi ndol - 9-yl ) oxy) aceti c acid or a pharmaceutically
acceptabl e salt thereof. 25 O these conpounds even nore prefer re:
((3-(2-anino-1,2-dioxyethyl)-2-nethy|-1-(pheny|nethyl)-lHiﬁh@-uhjijﬁﬂﬁz)ace
tic acid and -19- :
((3-(2-anino-1,2-dioxyethyl)2-ethy|-1-(p%eny|nethyl)-lFLindoI-4-yI)oxyaceti
c acid. 30 The nost preferred anpOﬁngymhich can be Rrﬁgared gz.the I nst ant
process is ((3-(2-antNo-ATRURKY et hyHjeotnvention employ certaln

et hyl - 1- ( phehih hed hyédmd Hes nflol 1&wy!l ) oxyacetic acid or a pharmaceutically
acceptabl e salt thergof. WO 99/ 54300 PCT/ US99/ 08332 0.J UL zZ002 |lg_ _
5 The process of theE%r%ﬁﬁgnh?Fﬁ%ﬁtiB epF%g?desagﬁy?npggvégsﬁé%hBﬁ £8r

synt hesi zipgrt hef campicundssubs f Druerha theanss pguhbexpeasheewikseadelfyned,
availil?:%[e regggn{s S Isk}?vmn?iﬁr]%gc emanlmas fgglaows.@chgmebl OH ie Es N Rz
S - NOR Rl FELRLERTVT (135 ®" MR RY 4o R ETEECREDRP(FRR) ORI )
CHZR4 O O sush as methyl, ethyl, n-propyl, isopropyl, n-butyl,

tertiary butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl,

isopentyl, neopentyl, heptyl, hexyl, octyl, nonyl, decyl,

and the like.

10 The term " (C1-Ci0) 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
cyclopropenyl 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(Cj1~-C10)alkyl” means a (Ci-Ci10)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(Ci1-Ci0)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



NHZ Rs / NR2 RL {I) Kgtone {V) is dissolved in a guitable solvent
preferabl y an 15 aprot sol vent such as THF. Oh sui tabl e sol vents
incl ude bwo gyigagot linmted to DMF, dioxane, or toluene. Thgcrases sz
*substrate/sblvent solution may be sonicated or heated slightly, if

necessary to facilitate dissol ution. WO 99/ 54300 PCTNS99/08332 3 0 J UL
2002 -19 The anmount of sol vent used should be sufficient t ngﬂgﬁ 29@2 all
conmpounds stay in solution until the jred reaction is c

solution is treated with a base, prefera ly a 5 strong base such as sodi um
hydri de, then wWth as i\n - C al t of the fornmula
here R is SQStahing o éoi {}‘11 gﬁ“ﬁ%ﬂ@fﬁt tﬂé%%lf%ﬁ?j?l %%9 (Cl- Cb) al koxy,
hal o or %?tl T%sﬁf@f%r@ﬁmw%

dff’]a@&! Xr S S8 T o %wm 1967, 10

accordi ng he procedure of t et al.
32, 2097. Preferredmd figmt i e dgeng’s mémhsldaau rmfyﬂylgxpmm yalttsdrfelma:tce,

et ] DSNASS SHLRLE O il LSS el SR gt e e
pot assisum net hoxi de.TH¥ efeamab ye 4 wih ¢ otk vad eniisaryd Haseh sty e weaad. wﬂtﬂm
Crefer bl v Wisth e un e 05 L sl exesho the Base 4, aied o (he
when sodi lHnrﬂBi]hiDplﬂﬂJIcS dugest 1 thitel ore and 4 ot sy bmecotrmmt'erbanng
Subet ant | $119 Horantias s G408 ot e The oM TRl 11 nat i ng
01 80U YL Gl SRR B Sk 05 YLD St AL (GG (1)
\\25 Théggbéav% eac]t OndH lydar)Z Un EIOO Q e‘p%rt%‘%leer ocfgds]}sér\?\ngtﬂ%t%e FeHctant s
added to ttiel azds,i amo/tésxsaedollm 't'drreadrradmleg,l vigni axbicazn 1 ) oaia d sl e
ot o o0 SOYENe R CRARL e B AN Lol naspect Ve
schene | (a@ttdmdaivto e QQIMBGZDEJPGSW USQ@/I&BE@QAIe by any carbon in
' the heterocyclic ring.
15 The salts of the compounds of formula I are an
additional aspect of the invention. In 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)).




0 0J UL 2002 -20 Thegant ernmedi ates |1V can be isolated and purified using
standard crystallizati ‘or chr omat ogr aphi c proceoaas. St andard anal yti cal
techni quesy§ysykyzge TLC or HPLC 5 can be used to nonitor thepgpacbdeyass i N
order to determne 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 formul a ~ R2
is alkyl or aryl. Oxidation of the sulfide internediate can then be Teadily
achi eved using an appropriate oxidizing“reagent such as hydrogen peroxide
or mchl oroperbenzoic acid. Indole (I nmay then be readily al kylated with
an 15 al kyl ati ng ageRfeofethe"r6iAUPEOKXEFZRRY dRHR" X1Ssugeduhersie RBavi ng
group and B@aissfeegﬁ@hﬁﬁyedsearbﬁxgyn%HétgeybreaanO§HeﬁmxkrgpléogrOUp, :
preferably protected with an ester group, in thé presence of a base. Methyl
br onpacet akefps ﬁopﬁeHEPPEdwaﬂﬁblHﬂgﬁgpﬁegﬁﬂt gl eabfe9¥0UBadEI™| ncl ude

pot assi um garboRapa+ingdi HMhCRERERALA, chikbhbdMbGAr BANabRe 6€REEM Carbonate,
sodi um bi car bonat e, potassi um bi carbonate or potassi um hydroxi de. Potassi um

car bonat e ﬁ§nEFéPEP426F°¢He°§nﬁhﬁtm@#eﬁPk9kaPPﬁgWBQEHtCPE het reppyedal |

however, t{gehe@et 1@NQLSiPEA £8CABMBLI ShedcHSHREuBsMBkAr 428856688 SHf
al kyl ati ng_agent relative to the starting material. The reaction is
pr ef er abl yTcBrr FEGeB6t 1RnChAPbRYani €LsBEQEAECLAVBNGHQURSERNRTIBREEONI tri | e

or dinethyé&ﬁ&ﬁ@&&@?-Jshhew;§a9ta§aeséﬁgyen5§ YBEde§9Bfo§HMQ£?éHé€Qd

met hyl eth , , acetonitrile, toluene, 30 or t-butyl nethylether. The
reaction i BeEBhBubYedcaRrERAPei Bt UFESCBEIFRBHMr about O to 100C, preferably

at amhigent tenperat UgQampDdsi §rSHEsHaBkbakLEYi88MPLELSsI MnabdbslebPe?d
hours dependi ng on the reacgtants egglo ed and such conditions as reaction®

C y
t enper at ur 8¢ aNj@rodeE1¥aH1 PEY ©5952683529395°YPy £USB02S-BetRKLi onal Iy, a

phase trangtehokomgenly1suRbtAg1tehishutlapmestuahyasbgeranyipe enpl oyed.
n a tw. ste ocess by

Preparation o yoxamde ]I is readily achjeyed

1ot tr colehoR KEGPRRURSERYL T | DERAFLAHYREr oY LCHPBFPELSAYLeoREBREr ot | ons
from about 20222t erlichieebethyef epahbyhet tRGuefhla; tebaeplrations relative
to the starti matecial ., Sol vents such as _net hyl ene.chlorid hl or of orm
(11 chidt 0eFHGEERERt Ly 5HiPBEFALRRERY de, PEPREPOBFALS! (ohiB P ERBEE LV Ked.
Tenper at ur RsNtaofie8hoUl pRPLol 0difyanbpeperiainel abur e-atersshiabde.
preferably_ab t he solgﬁ&gn is treated with

out. ->C, In.the s cogd step

ammoni a;  ef*t REFIBHBERe8CI A" RECLeGhEREr ITBPRs &F 2BF sing a nol ar excess of
30~ aqueous anmdni a. P¥bdrugacarendesivypicak| gpfcbhducbmgoahdseapethkur es
from about ,-25C to 15, 25C, . pref erabl about -2 0 and is

Substant aiTHeEsHEPePRER 2BVE: ShERiYed ansRobrt SbphTsR e tipaPris

achi evd®d ugrogpa basdebsuaoheabypsbaswsilysibydrornder phyhiodobydadxi de or
sodi um hyd Lde,. pre a i y X LE ohol sol vent,
30 such ascahrhERefS °EERaapteSRELE LS, EhE s AFent foft uBNBE BLETTY, 3¢

t et r ahydr opbhaamacdubiaadlgndcateeons. vilsbng Peandativesaby§t thal techni ques,

such as HPLG LNGLeRst RS O SADENR L263NaRe.URRL! orefotn gdptermipgqunen
starting materral’'s and internedrares are 25 converted to product.
and base derivative forms, but the acid derivative form
25 often offers advantages of solubility, tissue compatibility,
or delayed 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




Scheme | (a), below, il trates the two pot procedgge, described above, for
the preparation of int diate IV. Internediate | ) can be isolated and
purified weoagsaoandard chromat ographi ¢ procedures. W O 98¢HH88ns3R?
"Schene I(a) 510 0 ROSRs NCR R~ NR R R (V) (lVva) PCTIUS99/08332 3 0 J
UL 2002 Hb NNR R I, R(IV) It will be readily appreciated by the skllled
artisan that the starting materials for the above procedurd& 2
comercially avail abl e or can be readidysprepared by known technlques rom
comercially available starting materials. For exanple the sulfinating and

| f I d f ,
2L The cENTRTE o S T e B RO TRty ST B L ATRES Jonh

Wl ey and Mdémmmms&cﬁsﬁ &Q&tkﬁ!]a;]tycrmlamtcmlaid V is prepared

according to the follow procedure. Schenme Il 15 ORs ! \O R X Cl~ R VIII
O R0 R et I GRS

In some cases it 1s desirable to prepare double ester type
5 prodrugs such as (acyloxy) alkyl esters or
((alkoxycarbonyl)oxy)alkyl esters.

A preferred group of compounds of formula I
prepared by the process of the instant invention are those
r 10 wherein:
10

(R,
—e )

Rl is ;

RZ2 is halo, cyclopropyl, methyl, ethyl, propyl, O-methyl or
S-methyl;

R4 is ~CO2H; 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)propanoic 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-((1,1’-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;



Vi WD 99/ 54300 -23 NRLVRBis (Cl-C6) al or aryl. PCTNS99/08332
3 0J UL Z002 An appr rlately substituted proplglblacetate Xis 5 first
hal ogenatwo 94300 eat nent with sul furyl chloride, preferabl yGvVUSIgOBIRRI ar
concentrations relative to the starting material, at tenperatures of from
about OC to 25C, preferably less than 15C, to prepare | X. Hydrolysis and
decarboxyl ation of I X is achieved 10 by refluxing with an %p@equnggﬂgz
such as hydrochloric acid, for fromabaw- 1 to 24 hours. The solution"

cont ai ni ng the decarboxyl ated product VIIIl is neutralized to adjust the pH
to about ' (73Q-3-amihBeR, @e@gbg@éwmgq cycl ngdi one VII (preferably at
equi mol ar concentratlons) nd 4 base, 15 pre erably sodlunlhydrOX|de to

yield the trikét Gﬁ@hﬁbﬁéﬁ?&rléﬂ@t\myléslé*‘&rf@@ilm ~atld o e atdyr 1B igri fi ed
and ,, isql %ng,- hfi nleg! @eﬁlolﬁ@tm%QUzO%ﬂ@mrlef@rﬁé@immmqtq@{-at
tenperatures o from - 20C to anbient 'tenperatures and i s substantial ly
conpl ete in abéndol-dov2doxylesetiq Hfdbove reactions are preferably run
as.a "gne naL"Hp S Wit I hants  @added 4 wessel in
t he or%er g?ve% % %\f}é 1If>r2e er g{g/et%%{iﬁgqr eaction |I?ﬁgllﬂéﬁjﬁgﬁﬂﬁgr\ggzed
wi t hout |solateﬁQYéoﬁﬁouﬁdQlaﬂ‘Wdrm&xiaQQQﬁC\ﬂqudrthus avoi di ng exposure
Lo these valabllg,5hachryoat Aty fanar al, 1o ghdh iy Achgued by -
refIUX|ng in a I ng non-pol ar solven forms an azeotrope
with WO 991 52386hp Aasggﬁ@gﬁzﬂ)@xy)@q@tmzamm water, preferably
tol uene, width a0, ggbaqlgtdgg@yggg&yﬁ fyy@ynﬂuaﬁa He#f 1) gny qftHNHZ - where

Rl is as eflned above. Sol vent I'i ng p0|nt of at "l east "100C are
prefe¥@ed, suck Q§°PNﬂ-UéH€1W1€r4€YldW@CEB@TFZ@\@ 5 1, 2-di chl or oet hane

or mesityiqne, (2 ztiahhan%Lllmzu@tllo&gzetth@mE%iaﬁlc@ﬂwﬁqwﬁ(m@gﬁmﬁh@ﬂ)ﬂ ci ent

sol vent shoul | oyed to énsure that "al |l conpounds stay in solution
until the reacﬂﬁoﬁnﬂ§1§65§ﬂé@#ﬂéﬂ9ﬁﬁ%ﬁnﬂ @t% in about 1 to 24
((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 (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;
((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- (aminooxoacetyl)-2-ethyl-6-methyl-1- (phenylmethyl)~1H-

indol-4-yl)oxy)acetic acid; and



hours. 10 The follomjg"ixanples further illustratgat he process of the
present invention. Th anples also illustrate t reparation of the
i ntermedi A¥@wsgouUNds of this invention. The exanpl es are ptirusby/edsye
“only and not intended to linmit the scope of the invention in any way. 15
Exanple 1 Preparation of ((2-ethyl-1-(phenylnethyl)-1Hindol-4yl)oxy)acetic
acid nethyl ester 20 A. Preparation of 2-(2-oxobutyl)-1,3-q&{]Qﬁ aRffiPone
1- Benzyl - 2- et hyl - 4- ox0-4, 5, 6, 7-t et rahydfoindol e (1000gns, 4.995n0l es) was
suzpePQed inEtoIgepe (60002&, 6vol). T?e6nixture 25 was marnﬁdogo ?5 deg c
and stirred £0or,5 €8. »E 6 1P es. 1.05eq) was
added drop&fse(%vg¢fﬂéoihg ﬁ?ﬁu%ggﬁgg%l?o%ﬁﬁgﬂfﬁeggéggg&o; the m xture
turned to 4dphenpémetbybretsohdolob-yHeakyhasefppl reddt ort Be sol ution and
The T cacti BRACRECERPECaRTY Hebbbea e SAEL, BRebBRRe 21 MR L e ~6000ts
of solvent was distilled off at atnobspheric pressure. Solution was
transferred to a fl u 4 - 9 .3 0 aa
~ Zoqu%vaporated tgégnégg%%rééﬁéé%ﬂ%¥%1?géz?ggg%aégﬁgggéggrgé?&éé%ﬁ t he
foll owi ng $t@p(2Cmine=1372dPogystThebratethylwt=1p68nY¢metbyPodt-dHey=87%
Mol ar yi el d=95. Pre i 2:- et byl - (phenyl net hyl ) - 1Hi ndol -9-0
Sodi um hydri de %ﬁ@%bn%,Pg{§%¥%€%§$c2é§%g) was suspended in 10 THF (5000mils,
5vol). To fHhe3sdgpaninonl wasdacdeething) canpbhpd-6frpahylAl-above, (1199gns,
3.98nol es, 1eq) S _20- at.i bbling had
subsi ded. N@thyfaﬁg?ggﬁgﬁgg}#i%%t%ﬂ?§%2§gﬁé?og§gS§SFgé,gfggSeq) was added
and t RO ni xt{ode (dazmbeat bd2tdiGRye-hpli ek, 62d5mhtbylthe (phrhvinethykéned as
gas 15 evolutiogHapgdgy_gxgipg§ 1o ézcd?gi .was observed. TLC indicated
conpl ete consunption of st rtlng]na?erla . " The reaction was then cooled to
0 to 5 C ahd3gleénahbrcowt t i-dhexge oy hid? thehhpl - Yeilphergdmagbed ) (3860nts,
Svol). The reactj@nwasyf Pt hescgueachedqwi th glacial acetic acid (600gms,
| Ool es, 20 2.5eq). The mxture was diluted with toluene (5000nmls, 5vol)
and washed WAPT h23eliRar bd? seuPxve BREh nnatky i 2BonAtBY1215v01) . The upper
organiig | ayer Wesh¥aghedeid i N aind; R8115008| 025PQBkE;  ef aeayrat ed sodi um
bi carbonat e. _The aqueous |ayers were_conbi ned and_backextracted w.th
t ol uene (50087147 aBiRYL, Fr@i¥yakh ¥l bs2t Gyei sth¥lslcoRBPR¥4MERBYRéat ed to

a gentle refIuxlﬁ:gﬁdg§g4chﬁggygéééfgg f£eiq2 hrs, at which tinme reaction
conpl etion was confirmed by TL The_dark sol uti on was concentrat ed

at nospher i $4PT {27 31RO sILeRY SERYEY - Ar PRERYL GPAPRERE¥Y b bi car bonat e
(1500nls X 2). ThReRyURStRyWRS1EF {880 VL yIREROFRUBLSE SBlibate and was
concenty at ed under YaRkLE D - faryl e s 0L 4N Sh, Y85, ured, i fect 1y in
indol-4-yl)oxy)acetic acid; and
((3-(2-amino-1,2-dioxyethyl)~-2-ethyl-6~-phenoxy-1-
(phenylmethyl)-1H-indol-4-vyl)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-diocxyethyl)~-2-
ethyl-1-(phenylmethyl)-1H-indol-4-yl)oxyacetic acid or a
pharmaceutically acceptable salt thereof.



. C. Preparation of ((2- yl - 1- (phenyl met hyl ) - 1H-i | -9 yl)oxy)acetic acid
met hyl ester WO 99/ 0 -2 6 PCT/US99/ 08332 3 U L 2002 The conpound
of part ByOoaps4®p was di ssolved in acetone (7500mls, ''.5va@Or/@sed/o833Rr r ed
at 20 to 25 deg c. Powdered ' potassium carbonate (1360gns, 9. B4nvol es,
2.5eq) and net hyl bronpacetate (780gns, 5.09noles,|.3eq) were added and the
5 tan mxture was allowed to stir for 16 hrs at 20 to 25 C§ (htJHi 4002 ne,
reaction conpletion was confirmed by The@- The solids were filtered over
pol ypr opyl ene and washed wi th acetone (1500mls, |.5vo0l) The filtrate was
evapor at ed, under v u r i oi; .dl.S Lh_j.sopropyl
al cohol 10 (10,000n$§g E%S%gfgagg Fﬁg F55§F§Fnéhgﬁﬁﬁgghwggbﬁgg?gdabo refl ux
for 30 nmi omprsvedhmetbbdt fon wasthkebéredat theelcbmpouhdai pii oymudbl Ization
occurrin ~ | urr . t d jrr for 2
pres e gl y’gﬁﬁgp#:??‘e’rgéd&%%gﬁmgs%ggh%gf’%%ﬁ%égﬁgtgorg e
i sopropyl Sahemboll. ashéolbowan solids were dried in a vacuumoven at 50 C C°
for 1@ hrs. Dry w=691. 53gns Theoretical gnms=1288.4gns W yl d=53.7 20
Exanpl’e 2 Preparation of 2-ethyl-(phenyl nmethyl)-1Hindol-9-01 A
Preparation of 9-nethyl -benzene sul Behemeadi d, 25 anhydri de
4- Met hyl - benzene sulfinic acid, sodiumsalt, (0.9 g, 5 mol) was suspended
in benzene (5 nL). HC1 (1 equiv) was added. Separately, isobutyl
chloroformate (0.65 nh, 5 Mol ) was added to 28 hilled solution of pyridine
(1.2 m:, 15 mmol) in fpenzene (5 nlL). The sulfifnitc acid sol ution was 30
added in portions. # esu-t ant sq uti on wa irred fog, 30 min at r.t.
The sol vent was evap | dnd t he—resi due rtliianed*betmeen MIBE and
water. The organic Layef~yaS™eyid ed over sodiyms\ fatg, .Filtered and )
evaporated to giveRa col orll,ess oil. The oi R*®as ré&fi ssBlved in MIBE and
WD 99/ 54300 PCT/ US99/0833% 3 0 J UL 2002 -27_ wasged with 0.1 N HCl
solution until the pyridine renoved. After drying over sodiumsulfate
and filtering, the solution 3@@ evaporated to give a colld¥ess liquid t0.30
g). '"HNWR (500 MHz, CDC13) O 7.64 (d, 2 H, 7.35 (d, 2 H),

c d
D NHZ erma——
2
5 N R 2
R 11 R I?T R
R R1
(III) (I1)

10

(1)

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/stlvent solution may be sonicated or heated
slightly, if necessary to facilitate dissolution.



53.83(m 1H , 3 Im 1 H , 2. 95 (s, 3 H 1. 99 (m 1 H , 0.95
(m 6 H . B. Preparat@n of 2-ethyl-(phenyl net hy/@@1Hindol-4-01. ,10 The
starting wat®rssado of Exanple 1B, above (0.3 g, 1.2 mmol) wacThisssmsised in 5
*nmL THF. Sodi um hydride (0.1 g, 2.6 nmol) was added. 4-Methyl - benzene

sulfinic acid, anhydride with isobutyl hydrogen carbonate (0.3 g, 1.25
mol) in 1 nL THF was added. The mi xture was refluxed for é \gpqg1
tinme no starting materials 15 were obsergied. Continued ref ux prOV| t he
product . WD 991 54300 PCT/U899/08332 30J UL 2002 -28C ains 1. A process
for preparing a co und of t.he Ia | or ar eut accept abl e
salt or prodrug 5 de S AR 1R eS V@{‘é 49 efalfq'ﬁ%l% ﬁr‘% ﬁgf %
sel ect ed ferrmmidnet}garmmmwmmumgs aft &~-1C2 Gaaluhil i (WR)1lt the( Gld%)lrb_do
CH2 %3 r¥ﬁ£ \ CHZ Ro 10 where% R~ is selected fromthe
gr oup con§ qQﬁfQﬁl%a P-E1-%10 al kyl, C1-C10 al koxy, -S-(Cl-dp al kyl)
and hal o( C1- C10) al kythe audldtich ais itdeagesd fwitth G e e baire fyalbisl wsi ve%

R2 i's g)e/l:leg_;ﬁed fromthe c&IOU£ cogm stl nc%](%lh@eé_?en haI 0, l%}nglé‘lgkyl)

aryI aryl oxy, and HET%) 54300 29 PCTNS99/08332 0J UL 2002 R4
S selected fromthe group con%{ ing of -C02H, -SQOgH,
agent of the formula where R is - (C1~Cg)alkyl, aryl or

substituted aryl and X is (Ci—C¢)alkoxy, halo or -0CO,{(C;-
Ce¢)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.

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

30 solvents if a “two pot” process is employed as depicted in

scheme I(a), below.



and -P(0)(OH) 2 or salt prodrug derivatives thergaf; and RS is sel ected
fromthe group consi st of hydrogen, (Cl 5 C6) |, (Cl-C6) al koxy,

hal o ( Cl-®®)99su300xy, hal o (C2C6) al kyl, brono, chloro, fl uorRCT/U8a9D8332d
aryl; which process conprises the steps of a) hal ogenating a conpound of
formula X 10 OR~ ~~ z OR X where R8 is (Cl-C6)al kyl, aryl or HET with
SOZC12 to forma compound of formula IX 0 R\OR2 CL Ix~ "31b $UJL 200
hydrol yzi ng and decar boxyl ating a compoypud of formula IX R~ORzZ C1 I X 20
to forma conpound of formula VIII ., » WD 99154300 PCTN899/08332 30JU

OV | with a compoulit o Bz 11 Crah W Yt ates e Ebfouna
of fomﬂﬂeuédnjbsﬁhﬁ&aﬁm\&ryéﬁhlmlzanrun|dn;Ghubmkﬂqqh&phng a conmpound of
forml a lerocedures.
Standard analytical techniques such as TLC or HPLC
5 can be used to monitor the reactions in order to determine
when the starting materials and intermediates are converted
to product.
In 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 hydrogen peroxide or
m-chloroperbenzoic acid.
Indole (IV) may then be readily alkylated with an

15 alkylating agent of the formula XCH,R48 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 Dbases 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 molar

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.



Rz ORS 0 VI WO 991 5400 -31with an am ne of theghornmula RINH2 in the
presence of a sol vent t forns an azeotrope wt ter to forma conpound
of fornul woNBE® WN Rz 5 RV, e) oxidizing a conmpound of POT/IBI%08382F Rz
"Rl V 10 by heating with a base and a sulfinylating reagent of the formula
RSOX where Ris - (C~--C6) alkyl or aryl and X is - (C-Cs) al koxy, halo or

-0COZ (C1-06) alkyl to forma conpound of fornmula IV 15 H?[}Nr' qﬁ(]%l | V;
PCT/US99/0833Z 3 0 J UL 2002 f) alkylating a conpound of the tornmula 1V

WO 99/54300 -32 Hwwa s NRRL IV PCT/US99/08332 3 0 J UL 2002 with an

al kyl ati ng agent of 6@%%%{%4%)%%;%@ g@gﬁgféiéeg\géggvé@& qroup and Rda

I's -C02R4b, -SCOgR4b, ™™
tetrabutylammoniumbromide may be employed.

Preparation of glyoxamide II is readily achieved
in a two step process by first treating intermediate III
5 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,

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 alcohol 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.



S5 or -P(O (OR4b) H, wh‘ Rdb is an acid protectin roup, to forma
w-

conpound of fornula I CH2ZR4 a s WwWR2 R RL l; 10 g) reacting a
conmpoundwef gofs@sggul @ 111 OCHZ RO a s ~N ~Rz R I RL I TI w t hpgxisydosdhd ori de
and ammonia to forma conpound of 15 formula Il CH ,R9aC 0 ~2 s WNi wWRz R |
RL Il: I WD 991 54300 -33 PCT/US99108332 3 0 ~ a ~ zooz hb OMO 6éy
hydrol yzing a conpound of fornmula Il d nn ™ NHz i RS. ~ _ﬁL _d fﬁ' to
forma conmpound of forrmula I; and #22eptionally salifying a conmpound of
formula I. 2. A process for preparing a conpound of the 10 fornmula | or a

pharmaceutically acceptable salt QO Drodr gg derivative thereof RAC R

H

s

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 available 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 Il
15
0 0
R® R
\O < —— O R- om——————
Ccl IX
A
-~ ————
Cl g * o
S O RS 0

VIII VII VI

0
ROS b
a B e =
| | — — )
R® N R® R’ R
1;1

(IV)



RL f~i (I} wherein: 15 Is selected fromthe grq'! consi sting of C~-C2p
alkyl; (Ro t ( CHZ -2 CHR ' ( CH2 ) 0-z ~~ ,&8nd CH2 R o WO
99/ 54300 WOTYH383® 08332 3 0 J U L 2002 -34 where R10 is selravesy9nsisen t he
" group consisting of halo, Cl1-Cl10 al kyl, d-Cl10 al koxy, -S-(d-C10 al kyl)
and halo(Cl-C p)alkyl, and t is an integer fromO to 5 bohqDS lggl ye;
Rz,is selected fromthe group consisting of hydrogen, hal g, GJ |,
Cg- G4 cycloal kyl, Cg-C4 cycl oal kenyl, _»,@.(C1-C2 al kyl), -5-(Cl-C2 alkyl),
aryl, aryloxy, and HET; 10 R4 is selected fromthe group consisting of
-Q02H, -S03H, and -P(O(OH)2 or salt or prodrug derivatives thereof; and RS
Is selected fromthe group consisti'g of hydrogen, (Cl1 C6) al kyl, (Cl-C6)
al koxy, halo (Cl-C6) al koxy, halo (815 C6)al kyl, brono, chloro, fluoro,
iodo and aryl which process conpri bt eps of e) oxidizing a conmpound
of formula V 20 RS NRZ RL V by haatin tix’a base and a conpound of the
fornmul a RSOX where Ris - (Cl-Csk®alkyl Yr aryl and X is - (Cl-Cs) al koxy,
hal o or -0OCOZ(Cl-Cs)al kyl to forma conmggund of formula IV 25

\Y

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 agqueous 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 fo these volatile

25 lachrymators.

Preparation of V is achieved by refluxing VI in a

high boiling non-polar solvent which forms an azeotrope with



WO 991 54300 PCT/ US99/ 0 200 ~a~ 2002 -35 H ~ i Wi wRz RRL 1V, f)
al kyl ati ng a conpound the formula IVHs ~N~ ~ 11 5RIVwth an

al kyl ati ng agent of the fornmula XCH2R4a where X is a |l eaving group and Rda
i s - CO2RMO 99/848R9b, -P(O (ORgb)2, or P(0)(OR4b)H, where RACTVESIANO8IILI d
protecting group, to forma 10 conpound of formula Il1l 15 CHR4a s wWNi

R1RIII; g) reacting a conpound of forrmula Il CH2R4a s%l]\,ﬂyq]igl QF
11 t ! WO 99154300 PCT/ U599/0833223-0 J U L 2002 -36with oxaly oride
and ammonia to forma conpound of formula Il i2 RS 5 RL II; h) optionally

hydrol ygipg,a ¢ogpeeasi19f tbatenkd WhitEHaRRFuimolar quantity of an

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

Solvents with a boiling point of at least 100°C
are preferred, such as toluene, 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 invention. 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
(562.6gms, 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



RS ~N ~Rz 11 RII forma conpound of fornugl’l; and i) optionally
salifying a conpound formula I.; and e) option y salifying a conpound
of formukgp bossshfo 3. The process of Claim1l or 2 where the porfusesibgssg

" reagent is p-tolulylsulfinicisobutyric anhydride. 20 4. The process of any

one of Clainms 1 to 3 which , prepares
((3- (2-ani no- 1, 2- di oxyet hyl ) - 2- et hyl - 1( pheny! et hyl ) - 1H|3&|JU1.y|2ﬂ82y)
acetic acid. .. 1 i WD 99/54300 +%3F US99/ 08332 3 0 J UL 2002 -37 5. A
process for preparing a conmpound of the forrmula | or a pharmaceutically
accept abldpsfd tedrt pradrdigoaiery ydidue diernaoiciR@asd ~hsed Ri{tecblR weged n:
Rl is %gl cted fromthe group consisting of C7-C20 alkyl; (Rl) t (CH2) 1_p
' Qﬁl?ﬁanZStep and \ \ CHZ Rio where: 10 RL i s selected from the
group coitsiwi=I1gy0f24mo, Cl-Cl0 al kyl, C1-Cl10 al koxy, -S-(d -C10 al kyl)
and haé@§C1 Cl10 %Lk I ; Is an integer fromO to 5 both inclusive: RZ
Is sel gﬁéﬁh) B¥Si sting of hydrogen, halo, 15 Cl-C3 al kyl,
C3- €9 Gﬂiﬂéﬁ&&%ﬂ7ﬁ Cg- 4 cycloalkenyl, -0-(C1-C2 alkyl), -S-(C1-C2 al kyl),
aryl, 'OxyrsﬁﬂﬂﬁgF WD 991 54300 -38 PCT/ US99108332 3 0 J UL 2002 Rq
S sel £¥ d?%up consi sting of -CO2H, -SO3H, and -P(0)(OH) 2 or
salt or prodrug derivatives thereof% and

B. Preparation of 2-ethyl-(phenylmethyl)-1H-indol-4-0l
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 c until bubbling had subsided. Methyl toluene
sulfinate (1121gms, 6.59%moles, 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, Svol). 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 agqueous layers were combined
and backextracted with toluene (5000mls, 5vol). 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 concentrated
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)-1lH-indol-4-
yl)oxy)acetic acid methyl ester



RS is selected fromt group consisting of hydro , (A5 Cg) alkyl,
(d-C6) al koxy, halo -C6) al koxy, halo (C2Cg) awl , brono, chloro,

fluoro, wodgessemed aryl; when made by the process of O ai m IPCHUSR/(8BICess
for preparing a conmpound of 10 formula | or a phar maceutically accept abl e

salt or prodrug derivative thereof RACH20 ~ v \ \ NH2 21 UA-} lzﬂm
wherein: 15 R is selected fromthe 6group consi sting of Q:Z‘J) (Ri o)
t (CH2 ) i-z CH2 ' ( CH2 ) 0-2 ~=26~and \ \ CH2 Rio %where% Rois "

selected fromthe group consisting of hal o, C -C10 al kyl, Ci1-C10 al koxy,
-S-(d-d O'Iaxlekydo)np@mnhd off -partWB,9HEmh800 WP/ dAS966 DBB321 B Ocdtbhé 2002
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and akpichs figeanttieaidtions aeapdied Lesr ovas deartipred WY hTEEH er'éhee5©bldﬁy
one ofyelthe YIRS ovkr pAYropylerfl Whdlwdsld - With acetone

(1500mls, 1.5vol) The filtrate was evaporated, under vacuum, to
a dark oil. The o0il 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 O

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 (1 equiv)
was added. Separately, isobutyl chloroformate (0.65 mL, 5
mmol) was added to a chilled solution of pyridine (1.2 mlL,
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 0il. The o0il was redissolved in MTBE and
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HET;




10 10,1011 109%& ()-"!Ig@10%#& ()- " UF yWsM !al !} ( & ()-!(109%8& ()-
(109888 ()-! (109 7& ()- 10%/&' ()-! 9%40%: ()-g° M Lal ! )+
10% () - . Waos8/édse0 ) 100 ()- | "$10% & ()-!1"$10% /& ()-!n° (mﬁ/ﬁg@g(o)mww peD
all} yg&l0%t& ()-y 10 10 10Y( Z109%&: () - 2&10%& () - FOZ109%&:’ (

. 3109& ()-}\: peDal ! | 109k& ()- F10%& ()-! Tnl0%ege& () - &(%(btygjﬁ Oygh@0%
£ & ()-- FMLO%g&’ () - : Lxbj yW8peDa! ! i 9@109%&" ()- ! +Fy L2002

1 10%@ () - G KT 84100088 () - f&#10% & 44 - ( &H100P- P& ()-)!8 10988& ()-
j Vz[ 9peDal | 1 F3110%J& () - F3110%& () - T @#10%H& () - ! p+#10%g& () -

C*10%g& " YR100® 111 f 109%08 () - ~310%T8; 0g 10
1099210‘V¢§;) §ﬁ§f$’ ge(d) ff? H‘& g@u,p,( )stéféézn@) )leL 9% gg {},%ﬂ; 9
& ()-1"410%8 | * 41004 3 10% B :
W3~ @ \(10%<x59?1 { ﬁﬂ%ﬁ%}ﬁ/{&% (‘%-#ﬁ%tyg?( Yo ()--S#ltg]ef&?}&f ()--#1@
Y; 109% ()-' P -and  pN@! YL09X& @ 10% ()-, @ 10%3& () 10 10

101, 100& ()5 - #1 10%& () - - # I z! WUBN@! ~(10% " & ()-! | @(10%
& ()-! 1~ 10vBBE (S)elle\dt(efb%rmR&h(e) gerU(plwszS&lpp- pd hydrogen, (Cq-

@ 10%g8 (-, 214111 LYVENG! 108, AOUES ()1) (BS.APNGL). 18,1050 -1 S

C6)alkyl, bromo, chloro, fluoro, iodo and aryl;

which process comprises the steps of

a) halogenating a compound of formula X
10
U
8
R 2
\O R
X
where R8® is (C;-Cg)alkyl, aryl or HET;
with S02Clz to form a compound of formula IX
O
RB
\O Rz
cl IX;
15
b) hydrolyzing and decarboxylating a compound of
formula IX
8
R
\OMRz
20

to form a compound of formula VIII
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with a compound of formula VIII
Cl\/ﬁ\
VIII

10

to form a compound of formula VI

r?
o 0]
RS

15 d) aminating and dehydrating a compound of formula VI

R2
0
R® o
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compound of formula V

- 5
e) oxXidizing 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 - (Cy-Cq)alkyl or aryl and X is - (Cy-
Ce¢) alkoxy, halo or -0CO0,{(C1-Cg¢)alkyl to form a compound of
formula IV
15
H
RS N~ “R?

Iv;

f) alkylating a compound of the formula IV
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with an alkylating agent of the formula XCH2R4a where X is a
leaving group and R42 is -COpR4P, -s03R4P, -p(0) (OR4D),,

5 or -P(0) (OR4b)H, where R4P is an acid protecting group,

to form a compound of formula III

CH2R
2
5 N R
R I,
R III;
10 g) reacting a compound of formula III
ocH,R**
2
R R
R I1I

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

I1I;
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h) optionally hydrolyzing a compound 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

wherein:

N\

N
\
R

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

10

(R'),

—CH,

o CHm ;
w0 7

R
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R10 is selected from the group consisting of halo, C1-Cig

alkyl, C1-Cjp alkoxy, -S-(C;-Cqp alkyl) and
halo(C1-Cjip)alkyl, and t is an integer from 0 to 5 both
5 inclusive;
Rzlis selected from the group consisting of hydrogen, halo,
C1-C3 alkyl, C3-C4 cycloalkyl, C3-C4 cycloalkenyl,
-0-(C1-Co alkyl), -S-(Cq1-Co alkyl), aryl, aryloxy, and

HET;
10 R' is selected from the group consisting of -COsH, -SO3H,

and -P(0) (OH) or salt or prodrug derivatives thereof;
and
R5 is selected from the group consisting of hydrogen, (Ci-
Cg)alkyl, (Cj-Cg)alkoxy, halo(Ci-Cg)alkoxy, halo(Co-
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’
1
20 R v

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

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

halo or -0COQ,(C;-Cs)alkyl to form a compound of formula IV
25
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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.
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N wherein:

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

10

(R77) .
—— (CH,) 1-7@
—CH,
=0,
=00
10 ¢

R
where;

10 R10 is selected from the group consisting of halo, C1-Cyg
alkyl, C3-Cjp alkoxy, -5-(C;-Cjp alkyl) and
halo(C1-Cip)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-C4 cycloalkyl, C3-Cyq cycloalkenyl,
-0-(C1-C2 alkyl), -5-(Ci-Co alkyl), aryl, aryloxy, and
HET;
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( R’ is selected from the group consisting of -COsH, -SO3H,
and -P(0) (OH)» or salt or prodrug derivatives thereof;
and
R5 is selected from the group consisting of hydrogen, (Cj-
5 Cg)alkyl, (C3j-Cglalkoxy, halo(C1-Cg)alkoxy, halo(Co-
Cg)alkyl, bromo, chloro, fluoroc, 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
RicH,0 4/

NH
5 2

R

A\
R® 1\{1 (1)
R

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

10

(R™),
e
—CH,
OO,
e
100 ‘

R
where;
R is selected from the group consisting of halo, C1-Cjig

alkyl, C1-C10 alkoxy, -S-(C1-Cy1g alkyl) and
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R’ is selected from the group consisting of hydrogen, halo,
C1-C3 alkyl, C3-C4 cycloalkyl, C3-Cq cycloalkenyl,

5 -0-(C1-Cp alkyl), -s-(C;-Co alkyl), aryl, aryloxy, and
HET;

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

10 R5 is selected from the group consisting of hydrogen, (Cj-
Cg)alkyl, (Ci-Cglalkoxy, halo(Cy-Cg)alkoxy, halo(Cor-
Cg)alkyl, bromo, chloro, fluoro, iodo and aryl;

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