., e3ePBpP?| X6Tp- -1 sPLA2 I NH Bl TOR ESTER FI ELD .OF THE | NVENTI ON ~ ~ ocr
2002 5 This invention relates to an sPLA2 inhibitor conmpound havi ng high
bi oavai l ability. BACKGROUND OF THE | NVENTI ON 10 The structure and physi cal
properties of reati c secretory phospholipase A2 (hereinafter
cal | ed, sPLAZf]mmummmmmﬂm hor oughly described in two articles n@]gal%
"C oni ng and Recomhi phant Expression of Phospholipase A2 Preseﬁ(‘i 2002
Rheunmatoid Arthritic novi al Fluid" by 45-Seil haner, Jeffrey J.; -
Pruzanski , walﬂmmmmm wﬁmmmﬂPeter; Plant, Shelley; MIler, Judy A ; Kloss,
Jean; and John ] | ThePUnpr IMHIBITGROESTYERaAl Chem stry, Vol . 264,
No. 10, Issue of Apyopob2*5, pp. 5335-5338, 1989; and "Structure and
Properties of a Human Non-pancreatic 20 Phosphol i pase A2" by Kraner, Ruth
M ; Hession, Catherine; JohansgngrBeor rTHiaVRSENTFEINhen; MG ay, Paul a;
Chow, E. Pingchang; Tizard, Richard; and Pepinsky, R Bl ake; The Journal of
Bi ol ogi cal Chem stry, Vol. 264, No. 10, Issue of April 5, pp. 5768-5775,
1989; the discl ogyses;alewhiich eaatd MPEROALRD heneiny by resnpense. |t
is believed that sPLA2 is a rate |linmting enzyme i'n the arachidonic acid
cascade whikavipdrbighebigaveidadigtiddphol i pids. Thus, it is inmportant to
devel op conpounds 1 40 CT 2002 -2 which inhibit sPLA2 nedi ated rel ease
of fatty acids (e. g., arachidonic acid) and are highly bioavailable in
manmal s, especi al |y humans. BRACKCROWNBUABSTHEeINVENALOGN i n gener al
treatnment of conditions induced and/or maintained by 5 overproduction of
SPLA2; such as septic shock, adult respiratory distress syndrone,
pancredtli ti s, trahensthnotamrealands tivysicdl engipertiias tofs, huhey et d
arthritis, etc. Therapeutic agents that .nay be given orally are, | 0
general , grBabFyep é]ce,slegaegﬁ%yhg\syxgsgﬁhog&é}éa ec@‘%*re elra?lrbaog%enjfi%?ig%%ause
of their inhepeRb”eahasobeene thdrBudhiledediritedhh 36 dascicbes, certain
i ndol e type sPL inhibitors and rel ated est r odr,ugs. articul ar
Lhi's pat SntRERERKH | [ FeSRLAE AEFNASCSEERT CPTHRaAe 4 Phosphlifhse
1, 2- di oxoet gyl préseBthih- RhepherWiretdndhriddd malovid]) eyl pdetbe acid. |t
is desirable to develop nmore highly avail ahl e sPEﬁ%ﬂinhibi ors
parti cdi?ar | §ethBemeLy| g&ﬁlfé‘eﬁ’opgdr r Sﬁfls't Maidsmany R ERE THE
| NVENTI ON TﬁlénEDVQRbﬂQ%ghsMﬁ@iéﬂ%ﬂﬂudy A.; Kloss, Jean; and Johnson,
compound, ((3-(2-am no-1, 2di oxoet hyIl) - 2-nmet hyl - 1- (phenyl et h\g{lg} 1H-i ndol - 4yl
) oxy) acet i cLaELB K-rodfsoiongnahyaf dixkogigal -hemhienyy bi &% ai | abl e
by oral adnygi s§pat tQRueldieS AIMaNty obd S B INFIMEeudeR] Joqmul ation
conpri si ng .
((3- ( 2- am ndStracgugeoanidy Propanitigs -off ghéyparnt¥gnipaneyeripi c 4- yl ) oxy) ace
Ej: fugﬁ'tzcb S’S'PHBEBRBH'iB%s%t A%l @3} Qranfe COTERI IR0 ON hddYs $h CHFLLREY Dhe ;
Johansen, Berit; Hayes, Gretchen; McGray, Paula; Chow, E.

Pingchang; Tizard, Richard; and Pepinsky, R. Blake; The
Journal of Biological Chemistry, Vol. 264, No. 10, Issue of
April 5, pp. 5768-5775, 1989; the disclosures of which are
25 incorporated herein by reference.
It is believed that sPLAD is a rate limiting enzyme in
the arachidonic acid cascade which hydrolyzes membrane

phospholipids. Thus, it is important to develop compounds



1 4. CCT 2~2 -3 DETAILED DESCRI PTI ON OF THE | NVENTI ON THE

1H | NDOLE- 3- GLYOXYLAM DE COMPOUND OF THE | NVENTI ON: The conpound of the

i nvention((3-(2-am no-1, 2di oxoet hyl)-2-met hyl - 1- (phenyl net hyl )-1Hi ndol -4 5
yl) oxy)acetic acid, N-norpholino ethyl ester; is represented by the
structural formula (1); 10 The N-norpholino ethyl ester (1) isq4gngeptam
form of known sPLA2 i nhibitor

((3-(2-am no-1, 2-di oxoet hyl ) - 2-met hyl 1- (phkenyl net hyl ) - 1H-i ndol - 4- yl ) oxy) ace
tic acid, represented by the structural formula (11), below, 15 The

conpound of horRuk anibik is?r_ﬁ:%%édi%écﬁ e € df Of athky aPalignteNg..

5, 654, 326 (the discl osure of ich is incorporated herein by reference) and
Eur opean Pafsach2dongsl iacdd ot ams 3oalsky 41airm i talpleniNomapngs 110

(publ., 4 CEE?Q@Ea&%%S%umans 1‘%&3ﬂ_ég%56uﬁhétafé @fd$§29¥eiﬁ 9EnEQh§

i nvention that the compound of fornula (1) hi ghly bi oavai l e upon oral
adni ni st r at Foratoepar of censtitdronsPliAkyerd barzcb/r@r @W&E@dsbm: THE

W%Ngmcﬁogg%kggg%gg#yﬂ@%%% %ﬁphenyﬁer%?h I?hciﬂfl né%P- E-yl ) oxy) ace

tic acid, Nrespplhraltiony @umwreaﬁ(Hyddnnmmnnphmﬁréanrmda,Itraumaa.) uses as
tarti 10 t I . e aas . Cos

(30 (2 am nBFEnShiRY, S HPA . 2AASTHS BT Srer TR AGBFEREI EfSxy) ace
tic acid, oeta.salt thereof (conmpound of forrmula Il, supra.). This starting

materi al may be ared hy the reaction sch nes or et hod. of Exa Ie 1 of
s Patent No. BDEBAREHE 16 ROSH0 Gt aVF TS G h TEAT REoR Y aLB

herei n iy rgkaeense) greavihapraErdiadss arl sfmym éﬂh@wéweeamﬁéir@mal
Application No. 95302166.4, Publicatjion No. 0 675 110 épubl., 4 Cct ober

1995). O hePOtERGEAL hissause indddhmlyr AnRetRNt RaF9 RF pieParing t he

starting materiay., gbr %%@:'{te%dﬁﬁ?f W54 (Hzé *’tfes%/xfitﬁ@ss'éef)éagﬂ iHéo@@”E%@d
of this invention are_ specif in Exaqg set out bel ow. Exanple

Pr epar at i onSBEAR( 3npabifiors fmzi Fhed& ﬁ&)tez25>rodrugs tn particular,
methyl - 1-(phrax! grtlnl) eldndiddidk WO REaRA! s @bl bt NTP5 ProlbA2nELNY!

ester, a conpound represented by the fornul
15 1,2-dioxoethyl)-2-methyl-1- (phenylmethyl)—lH indol-4-
yl)oxy)acetic acid.

It is desirable to develop more highly available sPLAj
inhibitors, particularly those suitable for oral
administration.

20
SUMMARY OF THE INVENTION

This invention is the novel compound, ((3-(2-amino-1,2-
dioxoethyl)-2-methyl-1- (phenylmethyl)-1H-indol-4-
Yl)oxy)acetic acid N-morpholino ethyl ester; which is highly

25 Dbioavailable by oral administration.

This invention is a pharmaceutical formulation
comprising ((3-(2-amino-1,2-dioxoethyl)-2-methyl-1-
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid, N-morpholino

ethyl ester in combination with a carrier or diluent.

30



1 4.0CT 2002 -5 f Part A. Preparation of :

N-tert-but oxycar bonyl - 3nmet hoxy-2-nethylaniline. 5 A solution of 44.4g (344
mol ) of 3-net hoxy-2nethylaniline and 759 (344 mol )of di-tert-butyl

Bi carbonate in 400 nL of THF was heated to maintain reflex for 4 hours.
After concentrating at reduced pressure, the residue was taken up in_ethyl
acetate, washed with IN citric acid, water 10 and dried (MS04)4 0&ft 22
renovi ng the solvent at reduced pressures3the residue was crystallized from
hexane to give 64.5g (84% vyield) of
N-tert-butoxycar bonyl - aA TRy - ZESCRYPBION | OB, THR, INGERTEON Anal ysis for
C13H19N03: 15 Cal cul ated: C__65.80; H_ 8.07. N 51%% Found:. C 63.32; H,
7.83; N, 5.B8E PHr {NBOLBr 35 SLaCEIhAYDE. GAMFSHND, Qe (1R - HYENBLPE: A

sol ution of 280 #he(BoRBolRld) o¥f the3Nnveerthwnyl (R0(didmintrinpcycl ohexane
was added slowy to N-tertbutoxycarbonyl - 3-nmet hoxy-2-nmet hyl ani li ne (43g,

0.18 nol) ificyoerhyss ~FHmekbydidg (PhRenydmsshatiured hainielzboCc with a dry

i ce- et hanol t S t re allowed to rise
to -200% aﬁ%P?%%%)%Egt gtﬁcggblgfgggiﬁ??3502%ﬁgﬁgnﬁghﬁgaéture had cooled to
- 600C, 18.5§S(Oemseﬁﬁnﬁedfanﬁbﬁoﬁ¢INC¢@¢ﬁ9Ié@%@%@ﬁhmﬂaa in an equal vol une
of THF was 1 4 OCT 2002 -6 added dropw se. The reaction m xture was
stirred 1 hour, the cooling bath renoved and stirred an additional 1 hour.
It was then poured into a nixture of, 600 _nL of etW&r and 600 nL of 1N HCI.
The organic | ayer was sepafat ed, sh oth Nwefer, dried over MyS04, and
concentrated at reduced prgssure to gilve 39.5g/ of ‘@ m xture of
1-(2-(tertbutoxycarbonyl am - 6- met hoxyIhey - 2- propanone and starting
anilide. This m xture was dissolved in fiet hyl ene chl ori de and 40
mL of trifluoroacetic acid and 10 stirreth#or~a total of 26 hours. The

m xture was washed with water, dried(MS04) and concentrated at reduced
pressure. The residue was chromatographed on Silica gel eluting with 20%

Et OAc/ hexane to give on crystallization fy CH2C12/ hexane 13.9g of

4- met hoxy- 2- net hyl - 1H-i ndol e, 15 np, 80- 8§ Anal ysis for CLOHL1NO:

Cal culated: C, 74.51; H, 6.88; N, 8.69 Founty C, 74.41; H, 7.08; N, 8.47.
20 Part C. Preparation of 4-Methoxy-2-nethyl-1(phenyl nethyl)-1Hi ndol e.

4- Met hoxy-2-net hyl -1Hindole (1g, 6.2 mmol) was added to 248 ng (6.2 nmol)
T5 nL of DVE &nd 25 A ter retLiring Tar s mour 0 7apt (b2 oo
o] an after stirring for 0.5 hour, 0.7 : 0
benzyl bronkﬁ@wﬁa§P§@aeéth§§Qﬁ5dﬁh@?R&i?%ﬁﬁ97¥x?1419¥Rﬁ#9¥£bg$gW%F%y}6r
18 hours, dnL_lebﬁ@nw&n@m%tlgr-ﬁmr@&_tlr-alctyqd_daaalﬂa&gﬂw 258 At LepFbgert 8y

acetate solution was washed with brine, dried _(MS04) and after
concentrati By ibher sdFseduzelpfesamle He + &SI was chronat ogr aphed on
silica gel eluting with 20~ Et OAc/ hexane to give 1.3g(84 yield) of

4net hoxy- 2- met hyl - 1- (phenyl net hyl ) - 1Hindol e, nmelting at 96116C. Anal yses
for CL7HL7NO: 35 Cal cul at ed: &kw%;ﬁgﬁ; H.6.82;" N, 5.57 Found: C, 81.33; H
6.74;, N, 5.29.

0

15

The compound of formula (II) is described in Example 1 of
U.S. Patent No. 5,654,326 (the disclosure of which is
incorporated herein by reference) and European Patent

20 Application No. 95302166.4, Publication No. 0 675 110
(publ., 4 October 1995).



1 ~-ACT 2002 _7 Part D. Preparation of

4- Hydr oxy- 2- net hyl - 1( phenyl net hyl ) - 1Hi ndol e. A solution of 1.25g (5 mmol)
of 4-net hoxy-2-nmethyl-15 (phenyl nethyl}-1Hindole and 20 niL of 1M

BBr 3/ CH2C12 in 50 nL of nethylene chloride was stirred at roomtenperature
for 5 hours and concentrated at reduced pressure. The residue was dissol ved
in ethyl acetate, washed with brine and dried (MyS04). After 'pgﬁ #ﬁglng
at reduced pressure, the 10 residue was chromatographed on silitc 3
eluting with 20% Et CAc/ hexane to give 577ng (49%yi el d) of

4- hydr oxy- 2met hyl - 1- (phenyl net hyl } - 1H-i ndol e, 125-1270C. Anal yses for
C16HL15NO: Cal culated: C, 80.98; H, 6.37; N, 5.90 15 Found: C, 80.76; H,
6.26: N, 5.80. Pitt iE. aP@pmcmeanqﬁ this invention that the compound

((2- Met hyl ( I) l.; t hyl ester.

4- Hydr oxy- Zéﬁegﬁ%ﬂxé (ph n;ﬁsllﬂt%q)y %ﬁ%@gﬁ&g% %rgfz mol ) was
added to 88&§m@ﬂlgtm‘mm:l.)omfcoﬁ‘x@%rl@-wm nerladr osPLAR J?:ﬁ)hrﬁhl'obrENF and the
m xture _stirred for 0.67 hours. Then, 0.21 nL (2.2 mml) of nethyl

br ompacet ate was added and stirring nalntalned for 17 hours. The m xture

was di | ut edgwivriewake brangexiovacunb vt hriet hmtrvmﬁ@te The 25 ethyl
acetate solution was washed with brine, dried (MyS04)) and concentrated at

reduced pressureThehsyrddieie wis o% Fyphed tht SFPeERY §er 2emetivg -
with 20% Et @Qbﬂ@ﬁ?ﬂﬁ\ett‘?lyg' \LQI-fl%}!m)]( %Y Stfaddtic acid, N-morpholino
((2- et hyl - 1- (phenyl net hyl } - 1H ndol - 4-yI) oxy)acetic acid nethyl ester,

140- 1430C. Sbhiharyses f(GOMPPMMEo N3 ECaIEYA ot eSURYE 73, FSes HRs 6S EeT tiNg
4. 53 Fqynd: mgte2§391 ( (3~ (@—%ﬁ;nlrm " 23-2:1133)?6étfy1 FI 200 @y P01 Of

((3-(2- Amno I oxoet hy

met hyl - 1- (phphynyémﬁgzhylﬁmwdmlw7mb<m>ac)e4¢e;tm|@pxﬂzt htyr ésséit 1 ~r

rchTCTDTI )2081‘2 (_? (%%%ng)heny Qn)(lgft ﬁ%ﬁl ndol - Aé/]ﬁw;xy) ace |c aC| Smng'gﬁ I9

ester in 10macteuﬁ.aﬁfetnlayl e pridpariede mndhdeerctior sthemes tbnrmétﬁoﬂour S.

The m xture s._cqncentr r.educ res d, r.esi aken up.n
10 of mePhy RREBIR dr e U AngAIRIE aor o Yk hbb e fherbPeEPasts
hour s, 1t5he whithr é¢sstincoegdiatel hdrmins mnckaeﬁ/e:pawé)ed asimtdaeeflethods
pressure. The residue .wasg, stirred with 2 of et ace, he
i xture 71 REPeRhoYHs b BHHORSATE AR AR A6 P 051 Ve S9BhEE of o
En(x'EWe of Publlgatlon No. 0 675 110 (publ., 4 October .‘1.99.?1)I Ot?er )
3(2-am no-1, 2-di gxo n 1H i ndpl 4- oxy) acet
i AP e EPaIn TR TR S (8 R D Ok BREPAE R, Lhe:
Preparat i OnsQErtlng material. Procedures useful for the synthe51s of
((3-(2-Am no- 1, 2-di oxoet hyl ) - 2rmet hyl - 1- (phenyl nmet hy| ) - 1H | ndol - ¥I ) OXy) ace
tic acid. A ﬁFxFGWEO&PdGG(fn&h(lf AOWRR9iqR are speci iéd in Example
((3-(2-am ngat, adicoxRaly ) - 2- net hyl - 1- (phenyl et hyl ) - 1H-i ndol - 4yl ) oxy) acet
ic acid nethyl ester and 10 nL of 1IN NaOH in 30 20 nL of nethanol was
heated to maintain reflux for 1 hour, cooled to roomtenperature and

stirred for 0.5 hour. The m xture was_concentrated at reduced pressure and
the residue taken up in Et OAc/water, ﬁmjﬁe&u ayer was_sepay at ed, made

acidic to pH 2-3 withPERBACEERD && r et vﬁ*‘?W‘Etbﬁ%‘d%x?ﬁ R¥hézArrating

the Et Qi smbuhwna-4%>¥@1 @%thlQ'Jj.l)H—qfndol 4-y1l) Jacetic ac1d N-
((3-(2-am no-1, 2-di oxoet h;l% - 2-net hyl - 1- phenglymat h)q{ - 1Hi ndol - yI ) oxy) ace

tic acid cr?‘?F&hPfLié‘d’ STV rﬂft@cr'ZPBZCEGQPO IW?%’F"—@O‘PMBREGS 30

Cal cul at ed: £gem03557; H 4.95; N, 7.65 Found: C, 63.31; H 4.79; N 5.91.
Part H Preparation of

((3-(2-am no-1, 2-di oxoet hyl ) 2- et hyl - 1- (phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) ace
tic acid N35 norpholino ethyl ester. _g_




1 4 Oer 2002 The compound of the present invention may be formed by the
‘reaction of 4-(2-chloroethyl)norpholine hydrochloride (available from

Al drich Chem cal Co., MIwaukee, Wsconsin USA, |tem No. C4,220-3) and
sui t abl e base preferably Cs2C03; 5 and _
((3-(2-anino-1,2-dioxoethyl)-2-nethy|-1-(pheny|nethyl)lk#indol-4-gik@@¥)ace
tic acid, sodiumsalt in a suitable solvent, preferably dinetﬁ%lp i de.
The slurry should be heated to 600C or otfer appropriate tenperature until
a solution is formed. Heating should continued until the 10 reaction is
conpl ete. The reaction m xture should be worked up to isolgd,e the product

usi ng conventional orgam<c | a ato echmiques. Assay 1/15 Cynonol gus
nonkeys were used in si nghNe dose& phar macoki et i )
per treatnent) were a gi;i;ﬂered a singlie oral

?\ The monkeys (3
g of one of six

i ndol e prodrug conpoufids incl udi ng the ®onpo is invention. Seria
bl ood sanpl es were obtaified up to 24 hours Qse admi ni stration.
Pl asma was anal yzed for the corresponding f Mg CHn LC/ MB net hod.
Al so area under the curve (auc) values were puted/at 8 and 24 hours. 25
The purpose of this assay was to eval uate and conparke the oral delivery for
sel ected sPLA2 inhibitors. Test Subject: 30 Species:) Monkeys Strain:

Cynonol gus Dose Preparation: The anpount of sPLA2 iphibitor was corrected

for free acid equival ents. -10 - 1 4 OCT 20Q2=&i cl e: Suspensi on of
SPLA2 inhibitor in 10~ Acacia, prepared just f 0 dose admi nistration 5
Dose Adm nistration: Route: Oral Frequency: S e//dose Dose: 10 ny/ kg (of
the parent acid) Dosage Velune: 5 nL/kg 10 Results

Study Table 1 ConpoundCmraxTnax AUCAUCest er

type(ng/ m ) hours(0-8hr) (0-24hr)ng*h/ m ng*h/ M 116042. 05131542522002. 01356203
832132. 01277176142452. 016753404532962. 0119191316166153. 3---8730 1 =
((3-(2-am no- 1, Paffoxbet hjreparasipp of Nstert-butoxycarbonyl-3-

(phenyl met hyd)nhdky i ndebeAyYhh@xyhacetic acid Nnorpholino ethyl ester 2 -
((3-(2- nino-1,2-dioxoethyl)-Z-nethyI-lgphen%lneth%l - 14 i ndq] - 4-yl ) oxy) ace
tic acid nmethyl &s$etubpon of 44.4g" (344 mmol) of 3-methoxy-2-

((3-(2- Ami needhy: gh DX 0RE hythf- ¥56( 1 3%'4bimpdanylf) dd-Heret-hyltl-12-qiriawHondtd ndo

(3 (2 s 1460 G s RSS2 b ed TR Ry Ftawndsr £ 958, acet

ic acid et h3ft@b esheentrating at reduced pressure, the residue was

Monkey Phar nmacoki netics

taken up in ethyl acetate, washed with 1N citric acid, water
10 and dried (MgSOy) . After removing the solvent at reduced
pressure, the residue was crystallized from hexane to give
64.5g (84% yield) of N-tert-butoxycarbonyl-3-methoxy-2-
methylaniline, mp, 56-57°C.
Analysis for C13H19gNO3:
15 Calculated: c, 65.80; H, 8.07; N, 5.90
Found: C, 63.32; H, 7.83; N, 5.56.

Part B. Preparation of 4-Methoxy-2-methyl-1H-indole.
A solution of 280 mL (0.36 mol) of 1.3M sec-butyl
20 lithium in cyclohexane was added slowly to N-tert-
butoxycarbonyl-3-methoxy-2-methylaniline (43g, 0.18 mol) in
300 mL of THF keeping the temperature below -40°C with a dry
ice-ethanol bath. The bath was removed and the temperature
allowed to rise to -20°C and then the bath replaced. After
25 the temperature had cooled to -60°C, 18.5g (0.18 mol) of N-
methoxy-N-methylglyoxylamide in an equal volume of THF was



-11 f ~ OCT 2002 5 - .

((3-(2-Anino-1, 2-di oxoet hyl ) - 2-et hyl - 1( phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) acet
ic acid Nnorpholino ethyl ester 6 -.((3-(2-Am no-1, 2-di oxoet hyl)-2-et hyl -
(phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) aceti c acid nmethyl ester Assay Il The

bi oavail ability of the conpound of the invention, 10 -
((3-(2-am no-1, 2-di oxoet hyl ) - 2- net hyl - 1- (phenylnethyl) 1Hi ndol ‘4“9I?B&Y)ace
tic aci d-N-norpholino ethyl ester, was alga determ ned using a Rat Pl asma
si ngl e dose oral Pharnmacokinetics Study: The purpose of this assay was to
eval uate an d?%.@) 5 d I Rh rs.
Test Subjec% peg%ggﬁhﬁg% c?é%rf@%$§€6%r$£&t§f%e&£§ SE?%gégaﬁlgﬁﬁﬁp
anount of skb& dasdilsia dratisremryedtardforirred %El@d@aﬁﬂvaﬁénﬂshOVéhlcIe

Suspensi on gf¢ %%&%Hé}hlﬁadfgdlihé& ~a ARBkE@re P £P8H 60mi, USE aéharrl %dt godose
adm ni stration Dose Admnistration:, Route: Oral Freq uenCé Sln 30
g R

Dose: 10 ngMky (oM A lbarBit I Dolayer VR Tn8SParate

overni ghg . GRediremGald QﬁﬁélengSOj- %Wc&ﬁ)@é’ntﬁ&tgﬂoad saanlcea (0.8 nl)
wer e obtai ned at thefollovvln_% 8 hours (2

t n
rats/ti mepoPiSs THS M dYS é%l %%n% %’§t%§%ayéd byQHgE B°F5 neasure
concentratl@mtdﬁyddnbdthEMImm)sG%Mémhowwmhemwk fasptopaenanedshd Cnmax

(maximal pl Y18 GONF S A4ONS) oy AL, A X8I WES ¥BLEE6LA" ThN e80! hemdehe
mean pl asma concen I'on-11me profi
methylene chloride and 40 mL of trifluorocacetic acid and
10 stirred for a total of 26 hours. The mixture was washed
with water, dried(MgSO,) and concentrated at reduced
pressure. The residue was chromatographed on silica gel
eluting with 20% EtOAc/hexane to give on crystallization
from CH,Cl,/hexane 13.9g of 4-methoxy-2-methyl-1H-indole,
15 mp, 80-86°C.

Analysis for CqyH;1NO:

Calculated: C, 74.51; H, 6.88; N, 8.69
Found: Cc, 74.41; H, 7.08; N, 8.47.
20 Part C. Preparation of 4-Methoxy-2-methyl-1-

(phenylmethyl)-1H~indole.
4-Methoxy-2-methyl-1H-indole (lg, 6.2 mmol) was added
to 248 mg (6.2 mmol) of 60% sodium hydride/mineral oil
(washed with hexane before adding DMF) in 15 mL of DMF and
25 after stirring for 0.5 hour, 0.74 mL (6.2 mmol) of benzyl
bromide was added. The mixture was stirred at room
temperature for 18 hours, diluted with water and extracted
with ethyl acetate. The ethyl acetate solution was washed
with brine, dried (MgSO4) and after concentrating at reduced
30 pressure, the residue was chromatographed on silica gel
eluting with 20% EtOAc/hexane to give 1.3g(84% yield) of 4-
methoxy-2-methyl-1- (phenylmethyl)-1H-indole, melting at 96-
116°cC.
Analyses for CpqH;7NO:
35 Calculated: C, 81.24; H, 6.82; N, 5.57
Found: C, 81.33; H, 6.74; N, 5.29.



Tabl e 2 ConmpoundCnmaxAUCest er
type(ng/ m) (0-8hr)111094240012793851325812291411992604156121504162591031 11

((3-(2-am no-1, 2-di oxoet hyl ) - 2-met hyl - 1( phenyl net hyl ) - 1H-i ndol - 4- yl ) oxy) ace
tic acid N-norpholino ethyl ester (conpound of the invention) 15 12 =
((3-(2-Am no- 1, 2-di oxoet hyl ) - 2- met hyl - 1(pheny|nethy|) 1H i ndol 14 gt¥ pegp) ace
tic acid N, Ndi et hyl acetam do ester 13 - ~/-

((3-(2-Am no-1, 2-di oxoet hyl ) - 2- et hyl - 1- ((1naphtha|enyl)nethyl)-lFL|ndoI-
yl)oxy)acetic acid N, N 20 diethyl acetam do ester 14 =

((3-(2-Amno-1, 2- %énor thyﬁ%egﬁgg Eg# gf(ﬁlﬁ?gQ§Q§Lgu¥kkﬁyﬂn@)-1F+indo|-4-

yl ) oxy)acetic aci hol 1 ho
(

(3-(2-Am ndplll@’l}dlm‘dé}'hi/‘r}ﬂ?l@tiﬁglﬁ 1- ((325

chl or ophenyl)rrethzyl%oitﬁhiaﬁ%fﬁyh%Qxxsamblm 3¢ 4 -MNemhphal-inagmeaityl - est er
11 4 acr 2002 -

((3-(2- A OC@GPBCI}%?%’@YH/T}H?E@H}P ang( 30hmEr fhdy BRTst A2 e 52 %0l - 4
-yl') oxy) acetpic S€ifleth éﬁéhbfh@@eiam fasesterradVait! eddre t@h@mutumeﬂtr on
has been |IIu§%rated ahove g ai.n_specific enbodi ments é

i ntended t hat AMEs® WPLCFPRE 8 fdsa hﬁﬁpacﬁgnpfeﬁﬁgrﬁbop§Qﬁ hGfetaue

i nventi on avalesdisdbetived theeahpindedtakai nwashell wi4hl bt i@ET 200231 ed VS
1. The conpo

((3-(2- amru#ﬁgépﬂ}bxoégﬁ F)CQ Fﬁ§FaEl?Sheny eduﬁf?)pfﬁﬁs%ﬁﬁ zf)ﬁ)oxy)ace

tic aC|ﬂONSnﬂwxﬁm¢|wasechybmeSDgrapBedAOphén&aééugﬁdaﬁhuﬂmnﬂzﬁhﬁh1209
conpri sing tgesL m&&e&ﬂe%o%%@ §7WR%CQW9%n§'t1'eQ@)W'otfh 43 HeRI ) 20

di luent. 10 3. The conpound laim 1 for tieatmnment of condltlons i nduced
or nalnta|né@a%WY%V%TbPBEGE@WSHhUi)§¢§A2nd°1e' 125-127

. Ay5F. Af a. A@iﬁgf;ggsAggrAc NoAfH Ae. Ay& Ay@R. ALn% . AI( ei & 045 & C
00(0# #. ?2XX<<>>T x | <x>x |xx<>> é<<| <<§§x<< <§<§ SX<| X X| | >><<xxpx
x<|xx|<><|xxx|<9> Q?}é%ﬁ |>x|> <9F 2 Eboooooo 2?2~ ?2?2xX
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L
4-Hydroxy-2 methy (phenylmethyl) ~-1lH-indole (530mg,
20 2.2 mmol) was added to 88mg (2.2 mmol) of 60% NaH/mineral
0il in 20 mL of DMF and the mixture stirred for 0.67 hours.
Then, 0.21 mL (2.2 mmol) of methyl bromoacetate was added
and stirring maintained for 17 hours. The mixture was
diluted with water and extracted with ethyl acetate. The
25 ethyl acetate solution was washed with brine, dried (MgSQ4),
and concentrated at reduced pressure. The residue was
chromatographed on silica gel eluting with 20% EtOAc/hexane
to give 597mg (88% yield) of ((2-methyl-1-(phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid methyl ester, 140-143©CcC.
30 Analyses for CpgHigNO3:
Calculated: c, 73.77; H, 6.19; N, 4.53
Found: C, 74.01; H, 6.23; N, 4.32.

Part F. Preparation of ((3-(2-Amino-1,2-dioxoethyl)-2-
35 methyl-1-(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid methyl
ester.
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Part H. Preparation of ((3-(2-amino-1,2-dioxoethyl)-
2-methyl-1- (phenylmethyl)-1H-indol-4-yl)oxy)acetic acid N-
35 morpholino ethyl ester.
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Zi s+} 0oaS4! &$10%&The- compound of the present invention may be formed by
the reaction of 4-(2-chloroethyl)morpholine hydrochloride
(available from Aldrich Chemical Co., Milwaukee, Wisconsin
USA, Item No. C4,220-3) and suitable base preferably Cs,CO;;

5 and ((3-(2-amino-1,2-dioxoethyl)-2-methyl-1-(phenylmethyl) -
1H-indol-4-yl)oxy)acetic acid, sodium salt in a suitable
solvent, preferably dimethylformamide. The slurry should be
heated to 60°C or other appropriate temperature until a
solution is formed. Heating should continued until the

10 reaction is complete. The reaction mixture should be worked
up to isoclate the product using conventional organic

laboratory techniques.

Assay 1
15 Cynomolgus monkeys were used in a single dose
pharmacokinetic study. The monkeys (3 per treatment) were
administered a single oral 10mg/kg dose of one of six indole
prodrug compounds including the compound of this invention.
Serial blood samples were obtained up to 24 hours after
20 dose administration. Plasma was analyzed for the
corresponding free acid using an LC/MS method. Also area
under the curve (auc) values were computed at 8 and 24

hours.

25 The purpose of this assay was to evaluate and compare

the oral delivery for selected sPLAj inhibitors.

Test Subject:
Species: Monkeys
30 Strain: Cynomolgus
Dose Preparation:
The amount of sPLA; inhibitor was corrected for free acid

equivalents.
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10 Results
Monkey Pharmacokinetics Study

Table 1

Compound Cmax Tmax AUC AUC
ester type (ng/ml) hours (0-8hr) (0-24hr)
ngxh/ml ng+h/ml

1 1604 2.0 5131 5425
2 200 2.0 1356 2038
3 213 2.0 1277 1761
4 245 2.0 1675 3404
5 3296 2.0 11919 13161
6 615 3.3 -— 8730

1 = ((3-(2-amino-1,2-dioxoethyl)-2-methyl-1-

15 (phenylmethyl)-1H-indol-4-yl)oxy)acetic acid N-
morpholino ethyl ester
2 = ((3-(2-amino-1,2-dioxoethyl)-2-methyl-1-
(phenylmethyl) -1H-indol-4-yl)oxy)acetic acid
methyl ester

20 3 = ((3-(2-Amino-1,2-dioxoethyl)-1-((1,1'-
biphenyl)-2-ylmethyl)-2-methyl-1H-indol-4-
yl)oxy)aceﬁic acid N,N-diethylglycolamido ester
4 = ((3~(2-Amino-1,2~-dioxoethyl)-2-ethyl-1-
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid ethyl

25 ester
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5 = {((3-(2-Amino-1,2-dioxoethyl)-2-ethyl-1-
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid N-
morpholino ethyl ester
6 = ((3-(2-Amino-1,2-dioxoethyl)-2-ethyl-1-
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid
methyl ester

Assay II
The biocavailability of the compound of the invention,
((3-(2-amino-1,2-dioxoethyl)-2-methyl-1- (phenylmethyl)-1H-
indol-4-yl)oxy)acetic acid-N-morpholino ethyl ester, was
also determined using a Rat Plasma single dose oral
Pharmacokinetics Study:
The purpose of this assay was to evaluate and compare the

oral delivery for selected sPLAp inhibitors.

Test Subject:
Species: Rat
Strain: Fischer 344
Dose Preparation:
The amount of sPLA; inhibitor was corrected for free acid
equivalents.
Vehicle:
Suspension of sPLAj; inhibitor in 10% Acacia, prepared just

prior to dose administration

Dose Administration:

Route: Oral

Frequency: Single dose

Dose: 10 mg/kg (of the parent acid)
Dosage Volume: 5 mL/kg

Rats fasted overnight.

Specimen Collection:

3!
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Blood samples (0.8 ml) were obtained at the following times:

0.5, 1, 2, 4, 6 and 8 hours (2 rats/timepoint)

Data Analysis:

5 Plasma was assayed by HPLC to measure concentrations of the
different sPLA, inhibitors (as free acids).
Cmax (maximal plasma concentrations), and AUC values were

determined from the mean plasma concentration-time profiles.

10 Table 2

Compound Cmax AUC

ester type (ng/ml) (0-8hr)
11 1094 2400
12 79 385
13 258 1229
14 1199 2604
15 612 1504
16 259 1031

11 = ((3-(2-amino-1,2-dioxoethyl)-2-methyl-1-
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid N-morpholino
ethyl ester (compound of the invention)

15 12 = ((3-(2-Amino-1,2-dioxoethyl)-2-methyl-1-~
(phenylmethyl)-1H-indol-4-yl)oxy)acetic acid N,N-
diethylacetamido ester

13 = ((3-(2-Amino-1,2-dioxoethyl)-2-methyl-1-((1-
naphthalenyl)methyl)-1H-indol-4-yl)oxy)acetic acid N,N-

20 diethylacetamido ester

14 = ((3-(2-Amino-1,2-dioxoethyl)-2-methyl-1-((1-
naphthalenyl)methyl)-1H-indol-4-yl)oxy)acetic acid
morpholino N-ethyl ester

15 = ((3-(2-Amino-1,2-dioxoethyl)-2-ethyl-1-((3-

25 chlorophenyl)methyl)-1H-indol-4-yl)oxy)acetic acid N-

morpholino ethyl ester
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16 = ((3-(2-Amino-1,2-dioxoethyl)-2-ethyl-1-((3-

chlorophenyl)methyl)-1H-indol-4-yl)oxy)acetic acid N,N-

diethylacetamido ester

5 While the present invention has been illustrated above
by certain specific embodiments, it is not intended that
these specific examples should limit the scope of the

invention as described in the appended claims.
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