; ] kIl me3eBp?| L6Tp, 8/ - WD 99/ 56752 PCT/ US99/ 08538 -1- _. sPLA2 I NHI BTTOR
ESTER FI ELD OF THE INVENTION 5 This invention relates to an sPLA2 inhibitor
conmpound havi ng hi gh bioavailability. BACKGROUND OF THE | NVENTI ON 10 The
structure ango¥agsissal properties of human nonpancreatic Sefaisosssss
phosphol i pase A2 (hereinafter called, "sPLA2") has been thoroughly -
described in tw articles, nanely, "d oning and Reconbi nant Expression of
' Phosphol i pase A2 Present in Rheumatoid Arthritic Synovial Fluid" by 15
Sei | hanmer, Jeffrey J.; Pruzanski, waldé"'; Vadas Peter; Plant, Shelley;
MIller, Judy A ; Kl oss, Jean; an ; The Journal of
Bi ol ogi cal Chem stry, Vol. 2645Pﬂ6 ﬂ%f sue gEEgpril 5, pp. 5335-5338,
1989; and "Structure and Properties of a Human Non-pancreatic 20
Phosphol i pase A2" by Kraner, . S erine; Johansen, Berit;
Hayes, G etchen; MG ay, Paul ?Jﬁ&dc\)/lvcxf E%EPFﬁ\gmﬁang, Tizard) Ri chard and
Pepi nsky, R Bl ake; The Journal of Biological Chemstry, Vol. 264, No. 10,
| ssue of April 5, 1989 ,hgnd B Hi¥orWibgBoahe 25
|ncorpor§ted hergpﬁ%blﬁzgﬁggéiggﬂ. |§Bb§nlg€gd??ﬁgt sPLA2 |sba rate
linmiting enjymmﬁng1huhé hnaeﬁﬁ@%ﬁh%ﬂ%ﬁﬁ<ﬂ cascade which hydrol yzes nenbrane
phosphol i pids. Thus, it is inportant to develop conpounds ~nu~n~u'

Il ~nl WOWM-b WD 99156752 PCT/ US99/ UB538 - %g|ch i nhi bit sPLA2
medi ated rel ease of fatty adAFKGREUNG OFaT%%tﬁl\ﬁ'@N T¢%%cid) and are highly
bi oavail abl e in nmammal s, especially humans. Such conpounds are of value in
general . treatnent of condltlon i.nduce and/or nalnt ] b _
over prodifct i on of TREPISAFUCEHER AR sﬁﬂﬁﬁ%§a hB8ERPRELTY res':'{1 réﬁ%?é di stress
syndr one, paﬂﬁﬁéiéaﬁﬂdxseb&auaﬁy ﬁhmspﬂuhﬂpaasthza!h%w¢xn§ﬁQ9nﬂﬁaﬁﬂ?ﬂs
rheumat oi d ayt ) Th | orally are,
in 10 general 1‘L}d??eaftl g’gfaergégpgﬁn%&%a\a/%%g%zg%%?f%erctgg\ﬁgotent| al
because of tﬂmmélyJﬂﬁﬂﬂaMnneasedoReqemblnéﬂS Eppressioln . of BErhod 1Raser i bes
certain indoje fybe rﬁPll'elth@G{nQ#;Iai)aSAertﬁlcatS§Ho'@§$ﬁrleQﬁ’rllﬂ's In

particul ar, 'S pa exenplifres the neth gster of 3 anlno 15
1, 2- di oxXifet h§e3} 1izameast, h»aleffreyhénw%%ﬁn%klm PAEET2T Y ¢ acid. It

i s desirabl epigndevalan rﬁlﬁ&@b'Mﬁﬁ%ﬂﬂiQbkﬂOSELAﬁeaﬁﬁndnd(ﬂdhnson,

particul arly those suitable for _or adm nj stration OF THE
| NVENTI ON ThEerim&Ent i e iJougral ngge@l Igglcal %hemlstry,QPMNA%%4

conpound, ((3x62- 86 NEsshe?difonpet byt ) -Fp MEIBE-5338phe9s meardy/| ) - 1H-i ndol - 4y

)oxy)acetic acid N-norphaglino et est el iy ) bi oavei | abl e
by oral adnln?EfV%&??ﬁlané13§°?ﬁ§g¥?lon 5y aBH%C%UtICé¥ ornul ati on

conpri sin@ Phospholipase A2” by Kramer, Ruth M Hession, Catherine;

((3-(2-am nogl, 2-di P9 ,{a%g ) udy e h&eé&m}?«nﬂc&%pylia&ﬁl netedw 48y ) oxy) ace

tic aCId N-m)r ]PIO ester I n conbi nati on V\Athacarrler or -
diluent. 30 ngm@@/ Sma;rd 3RpchpTSo B FRPinekK | Rp PEEER PN OF THE

I NVENTI ON 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.
Tt is believed that sPLA3 is a rate limiting enzyme in
the arachidonic acid cascade which hydrolyzes membrane

phospholipids. Thus, it is important to develop compounds

IR
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THE 1H- | NDOLE- 3- GLYOXYLAM DE COVPOUND OF THE | NVENTI ON: The conpound of the
i nvention((3-(2-am no-1, 2di oxoet hyl ) - 2-net hyl - 1- (phenyl nethyl )-1H i 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), ter

f or m of knomosgﬁ(fﬁfgi nhi bi t or )Pc'rﬁls%s% -
((3-(2-am no-1, 2-di oxoet hyl ) - 2- net hyl 1- (phenyl net hyl ) - 1H i ndol -4-yl ) oxy) ace
tic acid, represented by the structural formula (11), below, 15 The
conpound of formula (11) is described i®Exanple 1 of U S. Patent No.
5,654,326 (the disclosure of which is _incorporated herei n_g%(b{ef erence) and
Eur opean Patwrith?Dnappi & caRliZen migiiagsgopabrse WubrtEdt Pon Ro'® ¥ 875 110

(publ., 4 Qg - )aci 567511 PP d4929/188338 i ndmbutwd s 2
di scovery o pRELablEt)scia) i ded PNt o Tor nﬂ*;gg)p&és hghl y
S

bi oavai | abl @sPesA2LE PuERRNI stTeti GATRBYRLT F & & ot THriibitors. 5.
SYNTHESI S Ok yHHECRVPOEINEL £ thidns NWENEEONandhe: sariniesnsdoby
((3-(2-am no-1, 2-dioxoet hyl ) - 2- net hyl 1- (phenyl.n | )3 1H | | - 4-yl)oxy)ace
tic acid? I\I—%@?&Fﬂi‘lﬁﬁl@‘f‘h@% se%l[%r; (Z’@Sﬁpgﬁn%g%&% %%r%fcé F?ﬂggpr a.) uses as |,
starting 10 yadadagbry distress syndrome, pancreatitis, trauma,

((3-(2-am nqQ-1, 2-di oxoe | ) - 2- | - 46 I oi b Lpdpli1éiy] ) oxy) ace
tic acid, o&”%?%’&llﬁ tﬁg&g%?' (‘-’Iglolrrepm?lct u%dr%éggggynh@%akgupra. ). Thi's starti ng
mat eri al mayetre prepared by the reaction schenes ar nmethod of Exanple 1 of

U.S. Patent No. %%%‘épéla%i%?geenrg%cdh%umy%e 1510 Praillyl BEEY PDi at ed

herein by reference ods are shown i n European Patfnt
Appl i catliton dNner38302166tly Pdfexsad AINBEVY FYRTRCRS CHUBFTCa' oct ober
1995). Qthery Manhi ggaéuggtgpdg}émfiahéeﬁi@e é@@lh d‘fOl‘us]é][.epari ng the .
starting material. Procedures usefu r e_synt hesi oun
of this inventio¥ d&-eP8sERFfY¥Rd Ei'rlsgl“:&z;%ﬁl s S esoucterb%glggw.%ggég%p
Preparation @bpA{ IrfrApARLRS- And-£hloneet Rpkpr 28Fodrugs. In particular,

met hyl - 1- (phenyl'met hyl ) - 1H-i ndpl - 4- y1) 0x ef i 4, Nmopphghkino et hyl
ester, a co PSS SERTRI Yo% h‘}eh% g‘re)r%?g ééﬁ%agdgﬁ 5(5(7?3 PCT7 US99/ UB538
5 ~0 ~¥ O 0, RalioxhetBydpalanednyofl- (phenylmethyl) -1H-indol-4-

N-tert-but oxycarbony] - y-2-methylaniline. 5 A solution of 44.4g (344
mol ) of 3- n%fﬂ%’?@a@r?et?%%‘g%

anrfine and 75g (344 npol)vf di-tert-butyl
di carbonat e in 400 rils cfestrEbhasthedted PoTREP NEET 3‘?@1“1""&%%’3? ig%%r s.
After concenipaiiig,,d raducediRFBsSiidse Ehetapse diter wasalt aken up in ethyl
acetate, washed wth 1IN citric acid, water 10 and dried (MyS04). After
renovi ng t he2dBiREHITaH Feduced pressure, the residue was crystallized from
hexane tgop gi ve 64.5g (84~ yield) of
N-tert-but oxycar bonyl - 3- net hoxy- i 56-57vC. Anal ysis fox
C13H1gN03: 15 Cal cul ated: C, EWW%&%N?%% Found: C, 63.32; H,
7.83; N, 5.56. Partis$. irRresgapatisntld npwedt kexpovndet i (2Hamingote - A
sol ution of 136, _ml f113 Gt Y h - 20-{dddium i n cycl ohexane
was added sl é\%ﬁ?g%%}(&)t (%r E%&%lggy%apg%énﬁﬁ 3- mse,t hoxy- 2- et hyl.ani | | ne £43g,
0.18 mol) i ny30oxylacst iFHRCKk e ngrphel inansshyt upeteel dPE4bde RHERY dry

i ce-ethapgl BabbyaThe hatlh, Wasir esRvetsantiche tenperature allowed to rise

to -20vCand thenTﬁIEEfﬁgglgyigl?geg'pﬁggégéeutical 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



25 the tenperature had cooled to -60vC, 18.5g (0.18 nol) of

Nmet hoxy- N- net hyl gl yoxyl arnide in an equal volunme of THF was - WO
99/ 56752 'PCT/ US99/ 08538 -6 added dropw se. The reaction m xture was stirred
1 hour, .the ¢BQbkfig, bath renmoved and stirred an additional prhgbessdst was

t hen poured tnto a mxture of 600 nL of ether and 600 nmL of 1N HCl. The
organi c | ayer was separated, washed with 5 water, dried over MyS04, and
concentrated at reduced pressure to give 39.5g of a mxture of

1- (2-(tertbutoxycarbonyl am no) - 6- nethox9pheny|) 2- propanone and starting
anilide. This m xture was_dissolved in_100 @éiﬂﬁéﬁ*ﬁ? fe chloride and 40
mL of trifluoroacetic BETHIWRY XEPKEEILIEY PorT 26 hours. The

m xture WBSTH@ShﬁdlwwéﬂEAMMGEYOXGLAEH®$¢¢EMBOUdeoeomHEnImVEMRHQN reduced
pressure. The residue was chr ool aphed. on silic lyting with 20~

Et OAc/ hexane to JroeYPE Pgn% atfon 1t n%%@d%igﬁggéaﬁe¥13 9g of
4-nethoxy-deekhyth§1+4zuhﬂuhyl$5 mpheﬁ&ﬂMﬁﬂbyLNwiHyéhéo104 C1OH11NO:

Cal cul at ed: 74 51; 6..88; : 1; 7.08; N, 8.47.
20 Part T iﬁ‘;% ﬁYé??%%l a%%naxe%“gg‘ pgglrrzgﬁr%h pﬁéﬁ‘e?mm) 1H- i ndol e.
4- Met hoxy- Zaserlapte&éhtemidtb}e t(t@gstsugtwml )f%‘dfélladd%éi ito 248 ng (6.2 mol)

of 60~ sodi um hydride/ mneral oil (washed with hexane before adding DVMF) in
15 nmL of DMF and 25 after stlrrlng for 0.5 hour,,, 0. 74 m. (6.2 mmol ) of

benzyl brom de was added. The S seirr roomtenperature for
18 hours, diluted wth watfer nd ext act

ethyI acetate. The ethyl
acetate solution was wash yth bri i ed (MyS04) and after
concentrating at reduced 30 pressure, was chromat ogr aphed on
silica gel eluting with 20~ Et OAc/ hexang ,ive 1.3@(84 yield) of
4met hoxy- 2- met hyl - 1- (phenyl net hyl )-1Hindol e| nelting at 96116C. Anal yses
for CL7HL7NO: 35 Calculated: C 81.24; H 6,82; N, 5.57 Found: C, 81.33; H,
6.74; N, 5.29. WO 99/56752 PCT/ US99/ 08638, 7 Part D. Preparation of
4- Hydr oxy- 2- net hyl - 1( phenyl met hyl ) - 1H- i ﬁ:ur. A solution of 1.25g (5 mmol)
of 4-nmet hoxy-2-nethyl -15 (phenyl net hyl ) - ¥4I ndol e and 20 nL 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 ethyhoacetatemhwa&hﬂdryhéihﬂﬂiduhyandsderedrxNgseﬁyesAbrefocmn@éntrating

t d d th d t [ |

4- hydr oxy- 2@{(@@@1@&@»@@@0@% vhélgm aqe@qzrped AngPyseentes
C16H15NO: t 9 0 15 Found: C, 80.76; H,
6.26; N, 5. %ﬁ‘% %qﬁugﬁlflgggrg?ﬁ@nlaof(ﬁ( '\beﬁcﬁ‘& 1- (pheny! met hyl ) - 1H
indol-4-y1)oxy)acet|c acid nethyl ester.

4- Hydr oxy- 2- et hyl - 1- (phenyl net hyl ) - 1H-j ndol @ (530ng, 20 2.2 mmol) was
added to 88nmg (2.2 mol) of 6 bmi nagaloi | in 20 mL of DVF and the

m xture stirred for 0.67 hours. The o (2.2 mol) of nethyl
brompacet at e was added ' and stfrrd a\nt ai ned for 17 hours. The m xture
was diluted with water and extract \ Myl acetate. The 25 et hyl
acetate solution was washed wi th brefie,™dri ed (Nbé@4), and concentrated at
reduced pressure. The residue was chr ographed on silica gel eluting

w th 20~ Et QAc/ hexane to give 597ny yi el d) of

((2-met hyl - 1- (phenyl net hyl ) - 1Hi ndol )oxy)acetic acid nethyl ester,

140- 143C. 30 Anal yses for C19HI9NO3\ CA cul ated: C, 73.7?; H 6.19; N, 4.53
Found: G5 74.01; H, 6.23; N, 4.32. Part F. Preparation of

((3-(2-Am no-1, 2- dloxoethyl) 235

methyl - 1-( ph%[llgl gc?nﬁph ur?d o Ifggrgtllla HQ OX@ %%estclrlbe |1dn rﬂa%le 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).



ester. - WD 99156752 PCT/US99/08538 -8- _. Oxalyl chloride (0.16 m, 1.9
nmmol ) was added to 582ng (1.9 nmol) of

((2-met hyl - 1- (phenyl net hyl ) - 1Hi ndol - 4yl ) oxy) acetic acid nethyl estér in 10
mL of nethylene chloride and the mxture stirred for 1.5 hqgﬁﬁm!%gﬁfnixture

5 was concentOXEH%At reduced pressure and residue taken up o1 af

met hyl ene chl ori de. Anhydrous anmoni a was bubbled ~ in for 0.25 hours, the
m xture stirred for 2.5 hours and evaporated at reduced pressure. The
residue was stirred with 20 nL of ethyl-4acetate and the mixture filtered.

The 10 filtrate was concentrated to give 672ng of a m xture of

((3(2-am no-1, 2-di oxoet hyl ) - 2- et hyl - 1- (phenyl net hyl ) - 1H- i ndol 4-yl ) oxy) acet
iPC aci d, met hfyl est el 2Nng: ABRIWBECBLOE | fgvertit 0202nadt56he 16ompsinds
reparation o ) , ) ,

((3- (2- Ani nEL T2ramdroéThyig iahlay PieavphRASERA P2 i ndol - 4- y1 ) oxy) ace.

tic acid. A J8mithyseratislOfdndalrefl ®@DbYheéf sPLA; inhibitors.

((3-(2-am no-1, 2di oxoet hyl ) - 2- et hyl - 1- (phenyl et hyl ) - 1H i ndol - 4yl ) oxy) acet
ic acid Rethyl ester and 10 nL of 1IN NaOH in 30 20 nlL of methanol was

heat ed to mgvMmimgTEebFurHE croMPdUIY OFCOBE eTNYENTIONM t enper at ur e and

stirred for 0.5 hour. T m xture C t € eel_ e and

t he residue takeﬁ[‘%ﬁpS Qéf%h%fﬁét%&@ﬁ%hgﬂgﬁﬁe%ﬁi' éégﬁEagg?sgpgfgﬁigi- made

aci di ¢ to pH-2ighenyilmetNyHGLEnihdmit-dari oW 2¢e FEORS 12 5NCROERMREMIT at i ng

the Et OAc saqluti.on, 1 Tyl ra.) uses as startin

(3 (2-ani nE T %‘F&%%etr‘rg?fﬁ %’3%%%’ r %tl(l B hehy Tethyl ) oTH ndol - 4- Y1) oxy) ace

tic aci docrymtzﬂliiiaﬂ-ed,(3né2tfrﬂh§‘lca'tl@I@226€?t%¥1 VdEYYL -E2pHISN205: 30

Cal cul at ed:  Gn BR1%EnE ) 4185indb1-4-68 ) bayngceic GEidl; o, a4sddt N, 6.91.
Part H. Preparation of ((3-(2-anino- ,2-gioxoethyl) his. srartin

2- et hyl - 1- (BHIRATHCRFPYURRL P hd AR Thxy$RE 1) adid SNE38T 757 Phol i no

ethyl ester.matdR09429758 PEepdisaPAIB5B8 rgastildh kehefhed5o80mFtrodonpound

of the present inventign e red. by th [ Oty

4- (2-chl or oe?%ﬁ’ﬁa%ﬂﬁngl P@hgdr%% rrrl§:r| e %agéﬁgﬁ e&?‘req%ﬁlc PPURS Sni cal
Co., M lMaukeeichNiscdnsiompbiSAted tleamela, bEareferd)caind Siriabrerpaleds
preferably CO3: . an icati o. 95302166.4,
((3-(2-am n%ﬁ?%&@xg& B P e Py [Tt hyl ). 1h-i.ndol - 4- y1 ) oxy) ace
tic acid, soBwekietiion Noa §ufTabtd s& nt,4p?%ﬁ%ﬁ%ﬂﬂ%?%ﬁ)netR§P?%rnanide.
The sl urry shgushbie haakednbas 6% or1sel her uapar £pr igiepardmpetheure until a
solution is fornmed. Heating_should continued i

untpl _the re Lon_i
conpl ete. TheLRBERT FRUFFREIr e SRORGISE %8?&83 tﬁftt 9 §3%%%§g?ﬁe§%roduct
usi Nng coiventh®N@dmgdganios knber htwent itcec Aiequpsci fisshyinl B3pmodel us
nonkeys were used | si ngl e dose pharnmacoki netic study. The nonkeys (3
per treat menf§tvidte "Hi stered a single oral |0ng/ kg dose of one of six
i ndol e prodrug compounds including the conmpound of this invention. Serial
bl ood sanples were obtained up to 24_hours after dose adm nistration.
Pl asma was anal yzed for the correspo e acid usin n.LCLMS met hod.
' Al'so area under the GHSPEFRLLEY 9§|ué%‘é%P3188ﬁ§u?éy‘%f§§§‘% 52 hours.
The purppse nbthii si-aggmnylaethpl pyvii-tiatdeladdytdoparacatie acdd, dBtivery for
sel ected SPLAZ, 1B DL Uitiy1T €8t PUPL ClipohAC keBre MANKRY Sl -

Cynonol gus

formula:



Dose Preparation: The anmount of sPLA2 inhibitor was corrected for free acid
equi val ents.. - - ~ WD 99156752 PCT/ US99/ 08538 - 10Vehi cl e: Suspensi on of
SPLA2 inhibitor in 10~ Acacia, prepared just prior to dose adm nistration ,
5 Dose- Adm.nwloyadrkon: Route: Oral Frequency: Single dose Pesasosdssizy/ kg
(of the parent acid) Dosage Volune: 5 nL/kg 10 Results Monkey -
Phar macoki netics Study Table 1 ConpoundCraxTmax AUCAUCest er :
type(ng/ m ) hours(0-8hr) (0-24hr)ng*h/ m rlg*_h/ m 116042. 05131542522002. 01356203
8 '32132.01277176142452. 016753404532962:-0119191316166153. 3---8730 1 =
((3-(2-am no-1, 2-di oxoet hyl )-2-nmethyl -1 15 H,

ino ethyl ester 2 =

(phenyl net hyl ) - 1Hi ndol -4-yl ) )acefic as
((3-(2-am no-1, 2-di oxgeét hy N)(gMyl - i ndol - 4-yl)oxy) ace

tic acid nethyl ester|20 3 |- o

(-(3-(2- Am no- 1, 2- di ox®et hyV) - 1- ((1, 1' bPphe 2- { met hyl)-2-net hyl - 1Hi ndo
| -4yl )oxy)acetic acid N N-diethylglycola =

((3-(2-Am no-1, 2-di oxoet hyl )-2-ethyl - 1(ph
ic acid ethyl 25 ester WO 991 56752 PCT/

Hendol - 4- yl ) oxy) acet
-11 5 -

ic acid Nnorpholino ethyl ester 6 = ((3-(2-Am no-}, 2-di oxoet hyl)-2-ethyl-15
(phenyl net hyl ) - 1Hi ndol - 4-yl ) oxy) acetic acid _netHyl ester Assay |l The

bi oavail ability of the conpound of the inveption
((3-(2-am no-1, 2-di oxoet hyl ) - 2- et hyl - 1- ( phgny! hyl ) - 1H ndol - 4-y1) oxy) ace
tic acid-Nnorpholino ethyl ester, was al so \let &/ ni ned usi ng a Rat Pl asma
si ngl e dose oral Pharrnacokinetics Study: The purpose of this assay was to
eval uate and conpare the 15 oral delivery for selected sPLA2 inhibitors.
Test Subject: Species: Rat Strain: Fischer 344 20 Dose Preparation: The
amount of SPLA2 Ppahtbit orPaeysmredrioec bEdNT ber frlakoxyicareqyyabents. Vehicl e:
Suspensi on qf 2, Lkl £ 001 1imelO~ Acacia, prepared just 25 prior to dose
admi ni strat ?lgﬁﬁgo&gng@%%]éﬂlati on: gg te: Jgal Freguency: ,Single dose 30
Dose: 10°my/ kg (B8f SPReCIRR ét 4ki%d) | ga’ﬁ%" ol Unré: "‘% b7 kKg“Rats fasted
over ni ght. Spetyieni Cohé eid iFg (344 mmol)of di-tert-butyl dicarbonate

in 400 mL of THF was heated to maintain reflux for 4 hours.

After concentrating at reduced pressure, the residue was
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 C43HqgNO3:
15 Calculated: Cc, 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 1lithium 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



- . WD 99/56752 PCT/ US99/ 08538 -12 Bl ood sanples (0.8 nl) were obtained at
the following tinmes: 0.5, 1, 2, 4, 6 and 8 hours (2 rats/tinepoint) Data
Anal ysis: 5 Plasma was assayed by HPLC to neasure concentrations of the
different sP i.nfLbitors (as free acids). Crax (maxi nmal c%ﬁll?s
concentrations 9,9}5?1{%%1 AUC val ues were determined fromthe rrgJan p 8/.058%3&8—:
concentration-tinme profiles. 10 Table 2 ConpoundCraxAUCest er

type(ng/ m) (0-8hr) 111094240Q127938513258612291411992604156121504162591031 11

((3-(2-am no-1, 2-di oxoet hyl ) - 2- net h)él_ -1(phenyl met hyl ) - 1H- i n?d-ol -4-yl ) oxy)ace

tic acid N msidedoticapwiset hyThe eS8 CEEBMALHHE OachE SR ERL T oRJV4E5 12 =

((3-(2- ﬁmNn(I%l_le, %ﬁgig@ﬁgeggwa)réhdmh?hdléphﬁmd reet ldiditibnahdbl hauy] ) oxy) ace

tic aci , Ndi et cet am do. est.er -

((3-(2- Ani ndt-ti,""?-s)éitgﬁﬁe{)?fﬁ?q thng’t'ﬁyﬁ‘fﬁ-t‘(‘feln%fphstorf’a|m§nﬁf ) ﬁg?ﬁgﬁﬂﬂondm -4

yl ) oxy) acet ind @di ANNHSL 20Tk cetgAndCel anrlovasParpated,” was with

((3-(2- Agi NQraked-, digexeat byby -@smﬁ,hﬁhdlcéﬁ&mmﬁm ey kedethgl ) - 1H- i ndol - 4-
e :

yl )oxy)acetic acid rpholin vyl 5, F 1-(2- -

((3-(2- Ani nézrﬁszs-“&ﬁggSth‘&‘F)?%'l-\g& r?rﬁ -ali?‘?%g{é’%‘; of 1-(2-(tert

chl or opheny|Butettygiaybory i ansno Y-6 TerRPKaBBeRyl b PPIARrORS FRS et hyl ester
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t hese speci ficripxam:es ashedldgsd i tarkheoaeeperated ke iredereidon as

descr bed 11 (he appergG cLalHF, vaRrithB0L5BTH SPYATE501d VE

((3- (2- ami noelyt2irdy ovicdt BPR) ERChetHaHane fRelHVeae?hydy=faliladati92y| ) oxy) ace

tic acid N”ﬁf&b%ﬁ Srelhnk €519y .of2 4-Aephaxyezantiindl- ibrimibaei on

conprising the con'pio&td of Caiml in conbination with a carrier or

di | uent .1°10 ™Ay Y847 ¥ -A. AAF. AGU. ASUI % AQAY . A . All.AfAFe. AR AS -. A r*|:

ZbZ 45 bZC Afalysis for C;gH;pNO:

Calculated: c, 74.51; H, 6.88; N, 8.69
Found: c, 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 (1lg, 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 (MgSO,) and after concentrating at reduced
30 pressure, the residue was chromatographed on silica gel
eluting with 20% EtOAc/hexane to give 1.3g(84% vield) of 4-
methoxy-2-methyl-1- (phenylmethyl)-1H-indole, melting at 96-
116°cC.
Analyses for Cq7H{~7NO:
35 Calculated: ¢, 81.24; H, 6.82; N, 5.57
Found: C, 81.33; H, 6.74; N, 5.29.
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chloride and the mixture stirred for 1.5 hours. The mixture

5 was concentrated at reduced pressure and residue taken up in
10 mL of methylene chloride. Anhydrous ammonia was bubbled
in for 0.25 hours, the mixture stirred for 1.5 hours and
evaporated at reduced pressure. The residue was stirred
with 20 mL of ethyl acetate and the mixture filtered. The

10 filtrate was concentrated to give 672mg of a mixture of ((3-
(2—amino—1,2-dioxoethyl)—2—methy1—1—(phenylmethyl)-1H~indol—
4-yl)oxy)acetic acid, methyl ester and ammonium chloride, mp
202-215°cC.

15 Part G. Preparation of ({3-(2-Amino-1,2-dioxoethyl)-2-
methyl-l—(phenylmethyl)—1H—indol—4—yl)oxy)acetic acid.

A mixture of 660mg (1.7 mmol) of ((3-(2-amino-1,2-
dioxoethyl)—2—methyl—l—(phenylmethyl)-lH—indol-4-
yl)oxy)acetic acid methyl ester and 10 mL of 1N NaOH in 30

20 mlL of methanol was heated to maintain reflux for 1 hour,
cooled to room temperature and stirred for 0.5 hour. The
mixture was concentrated at reduced pressure and the residue
taken up in EtOAc/water. The aqueous layer was separated,
made acidic to pH 2-3 with 1IN HCl and extracted with EtOAc.

25 On concentrating the EtOAc solution, 431lmg (69% yield) of
((3-(2-amino—1,2—dioxoethy1)-2—methy1—1~(phenylmethyl)—lH—
indol-4-yl)oxy)acetic acid crystallized, melting at 218-

2200cC.
Analyses for CypH1gNpOg:
30 Calculated: ¢, 65.57; H, 4.95; N, 7.65
Found: C, 63.31; H, 4.79; N, 6.91.
Part H. Preparation of ((3-(2-amino-1,2-dioxoethyl)-

2-methyl—l~(phenylmethyl)-lH—indol—4—yl)oxy)acetic acid N-
35 morpholino ethyl ester.
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eated 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 isolate 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.
gerial 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 sPLAj inhibitor was corrected for free acid

equivalents.
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Vehicle:
Suspension of sPLAy inhibitor in 10% Acacia, prepared just

prior to dose administration

5 Dose Administration:

Route: Oral
Frequency: Single dose
Dose: 10 mg/kg (of the parent acid)

Dosage Volume: 5 mL/kg
10 Results
Monkey Pharmacokinetics Study
Table 1

Compound Cmax Tmax AUC AUC

ester type (ng/ml) hours (0-8hr) (0-24hr)
ng+h/ml ngxh/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—lH—indol—4—
yl)oxy)acetic 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—l,2—dioxoethyl)-2-ethyl—1—
(phenylmethyl)—lH—indol-4-y1)oxy)acetic acid N-
morpholino ethyl ester
6 = ((3-(2-Amino-1,2-dioxoethyl)-2-ethyl-1-

5 (phenylmethyl)—1H-indol—4-yl)oxy)acetic acid
methyl ester

Assay II
The bioavailability of the compound of the invention,
10 ((3—(2—amino—1,2—dioxoethyl)—2—methyl-1—(phenylmethyl)—lH—
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

15 oral delivery for selected sPLA inhibitors.

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

25 prior to dose administration

Dose Administration:

Route: Oral
Frequency: Single dose
30 Dose: 10 mg/kg (of the parent acid)

Dosage Volume: 5 mL/kg

Rats fasted overnight.

Specimen Collection:
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Blood samples (0.8 ml) were obtained at the folléwing times:

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

Data Analysis:

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.

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-dioxocethyl)-2-methyl-1-

(phenylmethyl) -1H-indol-4-yl)oxy)acetic acid N-morpholino
ethyl ester (compound of the invention)

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-
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~
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)-lH—indol-4—yl)oxy)acetic acid N,N-

diethylacetamido ester

5 Wwhile 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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