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Tg,BJh:~Admmi!labl@ ~OmmWtiCJm C..U_ilimt 

J .. Bgmv&1imviamds,Asf.d Qerivatmve11 fgr..Tmtmmm 
g(ORbtbalDJiE ~a.121Rdm 

nm mvmtim mlu:s m mpically Mmimsnble composi:icns for me m:atmcnt cf 

~maay dilmders. ID panicular, mis invemion reiares m ncmeimwiftg. mpiailly 

1&miif!i!Unblc componmm amwmng 3Bbmmylpheny~ acid derivatives fm me 
m:mmren1 of oph~ mfllmmamey ~. 

II@ ]sbmznylphenylacaic acid and cemin of iu dmimives are known m possess antis 

mfimnmany Elivity. U.S. Pnmt Nos. 4.254,146. 4,045,576. 4.126,635. Ind 4.503,073, 

nd U.K. Pment Applicatiml Nos. 2,071.0IM and 2/J93Jr}.7A ach vmom 3~ 

benmylphenyW:e:U: acm. salrs imd es=s, ud hydwes thereof, having anEi-inflammarmy 

acmity. U.S. Patent No. 4.S68.69S aches 2-ammio..3'-benmyiphcmylahyi alcohols having 

15 md~in&.mmaay activity. U.S. Pmmt No. 4.313.949 teaches 26 amino--3--bmzoyB9 

phmyiacenmides having ann~infiammatmy aaiviuy. 

Eich of me above&lim:d puenm or pant applicmims. all of which an: usipcd m whole 

mm pm m A. H. Romm, mnmim an idc!!lical diwcam mpmmg fmmuhuioos of me 
3 .. ~lpbcmyBlcetic acid or acid derivative. Each cf me above aho cmmm me same 

dilclm~ repmm1 adminimmimi mutes for me dm1 fmmwmm. The only fmmulancm 

eumples m. the A. H. Robins pauenu or pmmt applicariool m a.psmes. ~ts and 

••mjecmb~~2% stcriic wlutions. 0' and me only admmimmoo mums mcndooed me om! 

Cu iirn capsules er tablets) puenmml (in me fmm of staile mluliom er suspensions), Ind. 

m some cues mnvenous (m die furm of swile soiutioos). NJ topical or iccal 

admmisnnoo is amgbt by any of me above©limed paau or pamt applicamm. 

11i1Ui 
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CemWl deriv~dves of 2-amm~3abenmylbe~nescetic acid (lmfcmlc) mm 2-

~°"3~(~hlmu--bmmyl)bcrmmeacedc: acid have aim been cvdumed by _Walsh et al. J. 

Med. Chem •• 33~2304 (1990), in Ill IUUlmpt 10 ~ oom~ elic 

~nwmy pmdmp wim mimmai er oo pscmm•mw side diem upon mm 
adminUntkm. 

In oonuut. U.S. Patent No. 4,683,242 tacbes me ttaldmmd adminiinrmcm of 2-

~~bmmylpbmyhu:etic acids, salts, ud esbn, ud h~ mm~ dlemof 

ao amum m&mmmm and anemce p«M. 

U.S. Patent No. 4,910.22S reaches cmuin oomoylpheny~ 1eids for local 

uc dmimsntkm to cmm>l ophdWmic, null or ode inf!ammlOOn. C>my 1eedc adds me 

~ m me ·22s pamt no cstms or mida am m~ or uwpt u ant!Q 

inflmnm1aoey apn'.CI fm local ldmimsrmim m the eyes. oose ad mm. 

Aldmup ~phmy.lacedc acids am effeaiw m 1~1 ocWlr 

~n:tlmmn~ their mu amn-in&mmmmy poum!W bu nm yet been appmachcd due w 

ns dWr pmnlly slow m• of pcoottllim Throup ~ aJmA':L RdD.vely hip conammmons 

of thee dmp m often needed tt> achieve mmem penemmon mes sdicient to provide 

dfcctive innooullr drug conccnntlons. Such hip drug concenmmom am pnemlly nm 

derimb!e u they may provoke ocular miwim Md~ 

MdidmW!y. the &Celie acid compounds nmpt m the '225 pacmt am difficult to 

~ m .Uk: aqumwi dmkms. 1bc •m pgmt aves mu problem by 

~I a wa=--mluble polymer mid su!&e. amd Id.jut.ms the pH UJ abmtt 6.0 ro 

9.0. pmfmably lbcmt 1.S-8.S. Wattt mlub!e polymm tnpt by ~ ·m parent include 

polyvinyl p~ cuboxyp:opylcellWale, hydmxyetbyiccll~e 

hydmxypmpykelhdme, polyvinyl elmhol, sodium salt of polyacrylic acid Md so oo. 

o•o!yvmyl pynolidooc is prefcmd. The ~Um of wm.er mlublc polymer is m the 

mp of O.l to 10. w/w'IJ. _ Sulfiie includes sodimDt pmmium. mapsima, and calcium 

sulfite wt ad so oo. The cmammmon ii m t!m map of about (U ro 1.0 w/w %. 



'. )· 

.. 

3 

What is m:edcd MC additional OOftaStemidal, topically ~.le ati~ 

Wflamm1.ay apnb which are stable. nonainiwmg at therapeutic doses. Md at lcut u 

pmmt u bem.oylphenylacetic acids m s~ssmg ocWlr W!mmwion. 

It bu oow been fmmd dw cemm m'ml md cemm known 3abemoylphenylm:etic 

MZ chrimws n: meful u topically ldmimtnbh mli~inflammacmy mmpomm for 

. ~ ophdmlmte mflmmamry ~- Cmvenmg me fme acetic =id flmctioal 

gmap 110 m estcr ar m amide enhances c:ompmmd mbllily by slowing the me of llccam 

fmlw:iim. Amwg other &cmrs. me presrmt mvmricm is based m me fmdmg that «:emhl 

i@ 3sbmlmy~y-= add dcriw1iws which show no sipificlmt mli0 inftammatmy 

ledvity m Yhm am. m fact. u ave or even mom active thin the pant 3~ 

bcuoylpbmywmc acim when admimscam topically ro the eye. 

Acoommgly, the present mveanon ii dimtted ID rmwi derivativa of 3s 

bmmylpbmy~ ICid compmmds. The pment mvmtim is aim dimcred to 

~d .compositions mkable for tapicll opbdnlllmic ~which contain 

n mn~idmmumy~w amoont of a 3-obenmylpbcoylla:dc lcid derivmve. and to a 

merhcd of mmm1 ophthalmic mf1ammMmy dimrdlm which comprises topically 

ldminUmn1 m the eye a 3ybemoylpheny~ Eid derivmive. 

~ ltd um mnm. "(ma)bram:hed" meam opWmlly bnmchcd. and 31(un)lubstimtcd" 

mam opmmny mbmmm 

The novel 3ebem.oyiphmymcmc acid dcrlvmvc compomm of the preMmt 

mwmuoo uve me followm1 smK:nDl formWa: 



W:!Ol!O.H 

R@ !t C!'4(tm)lmmched alkyl, CF3• SR' 

y ~ OR.5, NR"R' 

R$"'a(~~~~(~. a(~),~ZS~(~' 

lf"4~6 

f~ 

4 

~ 09 0-0, OC(~). C(~)NR3• NR'C(~). 0S(O}a~~. S, CHOR3• NR:s 

"ZJ@g nommg • ..Qm4e, ~CR'R4Q 

a@ rm1, 2 

R3~, c, .. (mi)lmmcbed alkyl. (m!)IU~ myl (subsd.mtion u defined by x bdmv), 

(m)substituticd heremcycle (substitution u dcfmed by X below) 

A m H. OH, (un)substimuxl myl (sublti!mim u defined by X below}, (wa)subs!imtcd 

~le. a(CHJPR3 

n! . A' ~OIL (w)mbmmtcd uyl (subsdmticm u ddmed by X below), (sm)submmm 

~le (IU~ U de&ed by X below), -(CIQOl.3 

R6 1'i!llla 01.1 

(I) 

R., ~ H. C1_.(ma)brncbed. alkyl. (mn)1u~ ayl (substitution u ddim:d by X below) 

28} X nd X' ~d.y =it F. Cl. Br, J, 01.1, CN, OH. S(O).Jl4, CF!9 R', N~ 

m~0.3 

iiliU 
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R~H,Cll, 

Y ~ Nl.~6, 9 NHOH 

R4 
!!O! Cn4 (un~ alkyl 

R~ s ~(CHJ,aZ26(CHJ,...A. a(CHJir~Z3-(~A' 

r~ 

t :g;gQ..2 

Z'lmO 

U@ "IJ~~g 

A®H 

A° ~ (m}subsdmted myl (mbsdmtim u defined by X below) 

R'~a, OR7 

R' 11!!! H, C»-2 l!ky! 

x Ind r ~dy :;Ot H, F. Cl. Br. CF,, S(0~4.0R1 

m !!;! 0..2 

m' ~ 0..3 

11tii•O 

The ]abcnmylpbcnyllcedc acid daivaiw compcum!s useful m me IOpically 

ldminisablc ophthalmic compositiom of die paent mvmmm am mpmtcntled by me 
~1 ~ fmmula which ind.mes both kMM! de.rivmves s me mvcl 

caivmva of !he p.msmt mvcnmm: 

R 

(!) 



R g it ~4 (um)~ alkyl. CF3, SR" 

y ~ ORD. NR'"R.' 

R' ~ H (except whm Y ~OR'). C1•10 (un)bnmched alky~ (um)mbltim!ed (summumm u 

defmed by x below), (oo)substituu:d hetr:mcycle (substitution u defWed by x below), a 

(~~ 

~a @!I 2.,6 

n• ~ 1.-6 

Z ~ mmhin& O. 0.0, OC(i:oO), C(~)O. C(~)NR:.. NR3c(~). S(O)• CHOR3
• NR3 

Ji'~ 0.2 

io R3 
al# H. C14 (m)~ alkyl. (un)mmnmm myl (submtudm as defimd by x below), 

(w)mbmimmd ~ (subsdmtioo u definM by X below) 

A ~ H,, OH. optimally (un)substituted myl (substimdon as dcfiMd by X below). 

(un)mbstimmd beremeyclc (mbstimaion u defined by X below), -(~80R3 

R'8 w H, OH. OR' 

~s X ud X" ~y m H. F. Cl. Br, I. OR", CN, OH, S(0~4, CF3, R.4, N~ 
R" m <;_. (m!)bruched alkyl 

m e{)e3 

m' ~ O..S 

Wl!Ol!O.H 

Ptefamd compounds fm me m d!e pmmmceutical compminom or method of me 
~t mvmtim am those of Formula I whemm: 

R' mil ffw C1-4 (un)lam:hed alkyl, e(CHJ.Z(~ ).,A 

Z m mamg, O. CHOR3
, NR3 

~ ~u 

A :;:;: It OH, (wi)sub~ myl (mbsdtution u ddmed by X below) 

x IM x· ~dy @ H, F. a, Br, CN. CF,. OR'. SR". R.4 

R":<lJH 

R4 ~ C1-4 (un)bmm:hed alkyl 

liliiUf 
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ms 0..2 

m' ~0..2 

WwH 

n~24 

r/ ® 0.,3 

The :most pmtenm compomW5 far me in me mmpontims or mcmm of me 
praent invention am 2=Amim>-:J..(4--ftucmbmmyl}pheayW:emmide; laAmino--3~00mn)'le 

phmy~; and 2*Amino--3s(~!}pbenyla=mnidee 

The pmpmatkm of the compounds of Fmmuht I, Formula vn and Formula IX may 

ic be accomplished by the n:actions outlined m me follmtring scheme: 

x;.15 

VI 

v 

n'1.• 

ll .... H 

Wl! 



c ., 

" 

·. ~· 

8 

wherein X9 Y. R, R._ R5• R6, m. m', and W are u dm:mca above. The pmn! memod for 

~ ~ fur mmpmmds of Formm I and Formula IV whem Y is such that the 

oompamd is an mid.e dmivmive md W is hydrogen am ~in U.S. Puent 4,313,949 

ulip.ed to A. R Robim. The gemnl method for preparing compoadl of Formula V 

' md dctailins me cmvenion of compmmds of Formula V mm compmmdl of the Formula 

W am dmaibcd m U.S. Pomt Nm. 4,045.576, 4.503,073, 4,182.174, md 4.126.635 l.ll 

Ulipd to A. H. Rob~ ud by the mahods of Walsh et at, (1. MddM! Chemimy, 

mlume 21. 1984, pap 1379-11 ud 1. Medicfnd Chemisuy, vommc 33. 100, paps 

2296-2304). Compounds of Fmmula VI where r is a mitab!c avmg pwp such u a, 
~o Br. I. or mpmic mlfmwc (mmylate, ayld} Uid R.5 ii u deaibed above, may be 

~ by one milcd m me art. Amides of mm1ula IX may be formed. by reacting 

aws of Fmmma vn {pmfmably ethyl or methyl esren} with d!C appmpdatc amW!e of 

Pamula vm ddn neat min the pmlalCC of a soivem such u dimethyl f~ 

~yi sWfmm or acetmittile at scmpemmres ~ O Md 150-C. Amines of 

i! FmmWI. VlIL m&y be pmpared by ooc *Wed m me am. 

The synthesis of compounds of Fmmula I amd the carboxylic acid of Formula X 

whae W is oxygen ii detai!OO. m U.S. Patent 4,254,146 ulipm to A. H. Robim md ii 

wdmed below. The mquired amine m ak:obol (Formula XI) is commCidally available or 

an be nwllly pmpared by cmc skilled in the an. 

y 
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The mmpuhmcn of miutble pmr.ccring gmups Md dcpm~g Slep15 U employed 

by one s!ldUed in the mt may ~ n~ for ?he ~n of compounds of Foonuia I, 

Pamula IV. Fmmma vm. Fmmula IX ud requimd hnmmedWes. 

The imwnam will be fmtber illmttucd by me followmg eumple1 which am 

m~ m oo ~ve.. bm 1101 limidng. 

~· l-Amilro-3-(4-tl~~}«-(.~ti@}plmily~ 

Co~2 
2-Amilm-3-~4-(ll·pmp)'~~y--~ 

Co~l 
2-~l-(~!)4-(n~ldm~~mide 

illlfi~ 
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~~ 
· 2-MiiM-3-benmyl-S~meibylmi@)·G'llHmyila~ 

~5 
2-AmiM-3-t'4-flltillmbu1J1>yl)-Gl-{1mayldliio)..N-!2-~r)e&by1 
aoo~ 

C~i 
2-~H'-O~l)-G{~yllilio}N-
3"(3.~~l)pOpy!._,i .. ~ 

iiliU 
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PmpamimI 
2~~3~(4'fluorobenmyl)-.a-(n~propylthio)0phcnylacemmide. Co.npound l 

A m!mim of 21.S I (0.1 mole) of 4'efhnv..la~,.ophcmme m 400 mL of 

mahykme cbbide WU cooled to $1(1' c and 11.S I (0.1 mole) of9SfJ t0buty~tc 

Ml ~over a period of 15 min, beping the tem~ below s66" C. To mu 
solutkm wu added a solution of 13.3 1 of 2°nQpmpykhioa=amdde m SO ml. of methylene 

~ over a 10 mm period. The mludm wu smmt for l h at ®6S to~ 70" C and thm 

~ m warm mer C at which point 10.2 g (0.l mole) of DtbyDamine wu added. 

The dudm wu 1mmd b' 10 mm ad then wuhcd wkh wMCr. The mpnic dulion 

no wu dried over mapesimn sWfare. After concenmidng Wider reduced pn::num, the 

~ wu crystaHimd from isopmpyl alcohol Md dried to giw 19.S g {56.,) of yellow 

ayitlk melting at 140-o142" c. 

Au!ysis: ~ for C1Ji1,NP.,SP: C, 62.41; H, S.53; N. 8.09. FOMd: C. 62.34; H. 
S.SI; N, !UM. 

~n 

laAmino-]abmmylaa..(n~pmpylthio)-pbmy~ Compmmd 2 

In the Sime mnner U pwn in Pmplftlkm I. l0~3~htmmylsUa{rmQpmpylthiQe 

phfm)'~D. Compound l. is pmpced fmm l01m~hmone, t~ 

buty&bypoch!mitc mi 2~11apmpylthioacewnidc. 

~m 

laAWn0a3"-(4-cbkJmbmmyl)aUs(DQpmpyithio}pbmyllcemmide, Compmmd 3 

Jn dm _. mammr U givm m ~I, laammo..3--(~bmmyl)..aa(DQ 
pmpyi!hio)apbmymcetamfde, Compmmd 3. ii pmpned fmm 41-ddomele 

~~ U0 butylbypochlarite and l=n°propyl~. 

iil1U 
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l~Ammo--3~b=m)'l-S~chloro-a-(memy!wo}-phenyllccmmide, Compound 4 

To~ oold (~70" C) miumm of 12.71 g (0.055 mole) of. 2=amino--S~uopbemme in 

300 mL of methylene chloride. wvb' mtmp ~. WU ~ 6.0 I (0.SS2 mm) 

of t~butylliypochlmi~ m :W mL of methylene chlmide. After me raakm wu stin:M for 

g addiMml lS. min. a suspension of S.8 g (0.0SS mole) of U 0 (mahyithio)lcctn00e m 
150 mL of methylene chloride wu ~ The mixmm wu sthmd at -.65" C for 1 h. 

Tricthywmne (S.6 1. o.oss mole) wu added tmd me mmticm wu allowed r.o wmm to 

mom hlmpcnmm. The maction mixEUm wu exttl.dled with ~ and the mpmc layer 

dried Over' mapliwn sulfate. The volmne of me DuUoo WU ~in YICOO ta about 

U@ lOO ml.. Md the product crystallized WI a yellow solid. m.p. 113.5=174.s"' c. Yield WU 

6.16 I (31.3%> ). 

AJWy1b: Cale~ for CnJl15N2~C: ~ '51.40; H. 4.52; N. 8.36. Found C. S7.38; H, 

4.50; ml, l.Sl 

~v 

1~ 2~AmWJ..3~(4-fioombemoyl}a(methylmiorNa(2=medwxy)e!hylm:cwnide, Compound S 

To~ miutlon of 21.5 g (0.1mole)of2Qmnmo..4•afl.uom--benzophencme m 400 mL of 

metbykmc c~ cooled m ~10" C is added U.S g (0.1mole)of95'11 te 

butylli~le over lS min, keeping the mipemtme below s66° C. Tc dais solution is 

added a solutim of a-(medlylmio)~Ne(2.-memox:yethy!~ (0.lmole) in SO mL of 

me!hylem: chlmidc over I ten minuec period. The so!ulicm is s~ b 1 h U e65 to s 70"' 

c mm men ii diowed to wmn mo- c. Triethyllmim: (0.1 mole) ii added md the 

rresuhing mludm is wubcd with water. The orpme IO!utim is cmed with m~ 

1ulfate. Md ~tmed m vacoo. The pmc:lllc is im~ using smodmi amdinom. 

Pmpmmom VI 

l~Amin0o3--(~fioombem.oyl)-cx(memylthio)cNe3~(3,~thoxyphenyl)pmpyl m:emmidc, 

Compoomi6 

iliiir 
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To a mlution of :U.S g (0.1 mole) of 2~amino- 4'aftucm--bemophenooe m 400 mL of 

memylene chloride, cooled to -70° C is ldded U.S I (0.l mole) of 9S'I» ta 

butylh~ori?le ewer lS mm, keeping the tempemmm below 0 66° c. To this solution is 

~ a dmkm of a-(methylthio~N=l-(3.4··dime:hoxyphcmyl)propy~ (0.1 mole) 

, m so mL of mcmylmm chlmide ovar a a mmu1e pm.iOO. The m1mim ii stirred fm 1 h 

lit e65 ro e 70 .. C ud mm is allowed to Wlml m 0,. C. Triethyilmine (0.1 mole) is added 

ad ~ n:1udn1 solution is wuhed with war. The orpnic sollWm is dried with 

mapdum sWfare. and amcentmal m vacuo. The product ii imlad ming mmdlrd 

oom!Wml. 

M» ~ooVU 

2~~3~(4-fluambmmyl)aphcnyblcmmide, Compwnd 7 

A IOimim of 24.2 I (0.07mole) of 2-ammo.-3--(4--ftoombmmyl)-«s(n~ 

pmpylthio)phmy~ide in 300 mL of r.enhydmfmu wu ~ widl :m cxceu of 

wet Ramey mcbl (washed three times with water ad thme dma with mmhydmfmau). 

n5 The mlxwm WM ltirmd for 1 h Ind fihmed. 1be filiwe WU oom:eDU'ad under md.uced 

pmnme - - msidue WU ~ fmm 9S'i6 ethanol m lffmi 14.8 I (78CJ.) of 

yellow nmUes mddng at 184-186° C. 

Analysis: ~for ~,H13N20zF: C 66.17; ff, 4.81; N. 10.29. Fmmd: C. 66.32; H, 

4.11~ N, 10.41. 

iliiil 
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Pmpmmoovm 
2°.AminOo3-bem:oyl=phmyllCetamide, Cmnpom!d 8 

mW: 51WW maaer u given m PmpamUm vn. lq~]..benmyl~phenyilccbmlide is 

~ fmm 2°amm.o.3°benzoylooa~(n°pmpylmio)..phmylaccmmi&. 

~IX 

laJ\mino.]e(~l)-pbeny~ Compound 9 

ha * lame mmmer u given m Prepamdml VII, 2aamim>-3'-(4-chiombclUD)'l} 

pbmylllcemmidc is prepmed from 2=~3-{4-chlombemoyl)-a=(nQP1'0PYlmio}­

ph«my~. 

n@ ~x 

laJ\mim..3--bmmy!eS~ny~. Compound 10 

A mmum of 21.34 I (0.0639 mole) of 2Gammo..bemoyl0S~U0(methy!thio)e 

phmy~ide amd excess Ruey ~kel m a mixwm of 900 mL W>1amtc etbmol. ad 

200 mL dimctbylformamide wu stirred a mom tempenmm for 45 min. The mixture wu 

n! fll=ed damup celite to remove Raney nicb:L ~ solvent wu removed under reduced 

p;amre 10 give a yellow solid which wu ~ m give a solid, m.p. 213.S-215.0'" 

c (d). 

Anllym: ~ for C~20,Cl: C. 62.40; H. 4.S4; N. 9.70. Fmmd: C. 62.35; H. 

4.51; N, 9.74. 

~ Xi 
2°.Ami0033a(4-fl~l}-N~(lsmcdloxy)emyl phmy~. Cmnpotmd 11 

A mimn of 0.07 mole of 2Qlmino-3-(4-ftuombem.oyl)..cz-(mcthylthio}N-{2s 

memmy)ethy~ in 300 mL of temhydmflnn is ~with an excess of wet 

Ramey mcb1 (wuhed dm:e times with wmm- tmd dmle times with tcnhydrofurU). The 
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mixwm is mm:d for l h am! filla'ed The filmue u coocenmad WDder mdxed pressure 

tmd me =~ is pmified by sWldlrd pmccdma w Jive me pmcWct. 

~xn 

2a~3--(4-ft.~~}-Na]..{3,4-dimedmxyph!myl)pmpyl pby~. 

~12 

A mfgmm of o.m momc 2~3-(4-fitmmbMmyl}CXa(mcthy!thio)-NH3e(3,4-

~yl)pmpy~ide in 300 mL of tctmhydmfmu is~ widl M exam 

of wet Rim)' *bl (wabed thmc times with wu:r ud th.me times wid! renhydrotUrm). 

'Ibfi mixmm is smrm fm l h and fillm:d. The filmue is cmamnled W1dcr reduced 

nc pm1me u.d rhe ~ m purified by sWldlm ~ ro give me ~ 

~xm 

3sBmmyl~2Qm~yiaN~3s(3,~yi)pmpyi &cmmide. Campoud 13 

A mmum of 0.021 mole of 3-bcm.oylslam~~ ~ SO mL of micmyli 

~ Md SO mL of bcM.enc is hewed u mf!ux. Thie dark mhltim is mm:ma=d 

~! umk:r w.cumm. The ~ is dilumd wid!I bammc ad com:rmttmed under vacumn 

(~). A pookm of the acid chloride (0.013 mole) in teruydmfmm is added to a 

mlumm of 3elmhw (3.4-dimemoxyphmyl)propmc {0.015 mole). The mixtme is stim:d at 

mom V£m~ md then added to 200 mL of cold wlfa'. '!he msukm1 mixmm is 

nmcm with diethyl emer. The combined mrms am wuhed wim water. dried over 

tmtium 1ulfm -1 concmnled under redttml ~- The~ ii purified ming 

s~~ m pve me ~t. 
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Prepamtioi!b XIV 

Brhyl~l=Ammo--3={4-bmmobemoyli)benzenc accwe, Compmwd 14 

A 1hmy of 35.6 1 ((U mole) of 2~amiaw-3-(bm.mobeumyl)~acetic acid in SOO mL 

Qf dimethyH'mmamidc wu ~ with 32.0 1 (0.2. mole) of ethyl ~ nd sdrmd It 

~ mnbient ~ tm 24 h. The mmmc wu filum:d amd me mime wa pomed mto 
3.5 ~ of ~aw. The solid which prccipimted wu oollectct!! by filmttion, washed with wa=­

ud ~from absolute ctbaool to pw 26.8 s (74~) of :he tide compound. u 

. IOld ~. m.p. 101~109" C. 

Au!ysis: 0.Jcnlium for Cu.,HiJ3rNO,: C, 56.37; H, 4.4S; N, 3.87. Foond: C, S6.22; H 

U@ 4.42; N~ 3.1'1. 

~xv 

2s.Ammo-3s(4-!Jmmobmm)'lN>heny~ Compmmd 15 

Am.mmR is comk:nscd in a tube cmamm• l-amino-39(4-bmmobmmyl)benze~ 
~ ethyl e.....-. "!be mm is sealed amd me mamm mixmm is warmed. The ~ mbe 

~s wu ~ ud opemd. Solvent wu cvapmat=d amd the ~ was pwified by samdlrd 

methods to give Compmmd 15. 

A:~mXVI 

ls.Amim>3a(4-bmmabemoyl)~N-methyl phmymmummidc. Compomid 16 

J!A dr.e w mnnm- u ~XV, 2~3°(4e~l}-Nsmethyl 

:!)!) pbmy~ Compmmd 16 is ~from 2~mnmo..3a(4"o 

bmmob=myl)bemmezcmc acid. ethyl es• Md methymmme. 

iiii1ir 
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Jn Dm muismflamatmy activity of 2~3--bmmy!beunmem:ctic acid aubpn WU 

ta-1 by ~ally monitoring the inhibitlm in me nre of oxyp ammmpdm 

(Coot HW •• Fmd G •• a Ledl WEM. AMI.. Biocbem. 96:341. 1979) in me m.ovasioo 

of ncbidmic acid to pnmaghmdin ~ by pmsmgludm H synthue (cycmxypnue). 

Cyciooxypnue enzyme wu prepm:d by solubilimg 20 mg of lipid=depletai slap 

~ pmd micmmmu powdm' (Graff G, Stcpbemtm .m, a~ 1. BB. Chem. 

253:7662,, 1971) m l.O mL m buffer conmmm1 so mM ph~ s mM 

no dahyldimmcammic acid. mm 2 µM hema (pH 7.4). Im:ubldom were cmied wt at 

30"C with a YSI..mysen monitor (Model S3) m so mM phospb&tc/O.S mM phmol buffer 

(pH 7.4) u described elsiewhem (Gnff G. m Am!enm LA. Pmmglandim 38:473. 

1919). 

ii. xjvg ami~m&mmwory actlvity of 2eammo..3-bmm>ylbem.enacedc acid 

~ wu evaluated m naive New Zeal1mi Albmo (NZA) nbbks. In this test animals 

w= dmed bihu!m.lly with a ~ SO pL aliquot of a 0.1 9' sobmm/smpemim of 

vehicle~ fam~ tat m ref~ compoud. Aita' 60 mmura of~!. animals 

-- m.@1niimd. irilldliaey body (ICB) quk:kly ~ and pJKM mm ice<>COld PBS 

1mffer (pH 7.4). The tissue WU then~~ llt DcCOld S0 mM 

~.S mM pbmol bmfm' (pH 7.4) imd ~far 10 mim!m at 3T'C with 10 

pM of [le"C]e20e4. Upcm umniution of~ mcublliom. relClicm pmducts . 

(pmmglamfin1) wae ~ by mpmc IO!wnt ~ (BliP, E.G. and Dyer, W.J., 

Om.1. Biacbem. PhydoL 37:9U. 1959) am quindfied by c..~HPLC (Powell. w.s •• Aul. 

BD:hem.141:59 1915). 
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In nm atipbifmmmatmy activity of 2-amino-3abenzoyl~dc acid 

IMlops wu emuwed m the madd of ttamm-~ brcltdown of the blood-aqm:ousQ 

~ m New l'aiand Albino (NZA) rabbit!. Amm1!1 were marmdml prior to bilaleml 

d.mim1ttmim of a smp topical so JlL dote of a 0.1 ., acmUm/ ·~ of 

fmmmaled rest or refemna: compomn Aftm 45 mmmes of narmat ocmu U1Wma wu 
~by~ Timty minutes pmtapmnlelis animals wan wth1ni• ml 

liq~ humor WU removed for proteW (Bndford MM. Aul. Bioc.bem. 72:248, 1976) 

mild~ ma!ym (Radio immum uay, NBN-Relcuch ~ E.l Du Pont de 

n® Nemoun, Bosmn. MA). 

The n:suks fmm W, Jim R_I !im md i!l-J!im ad-~ &em am 
s~ m Table 1. Nm-~ a~ 2~ammo..3-bmmyl~W: 

acid IU!opes wim free carboxylic acid ~ pmips, mclmimg the mfenmce 

n~ ~ ~' wem poaent Pa !Um mhibir.cm of sheep ~ alnd 
eycklmypzwe activity with IC. vadues ranging fmm 0.029 to 02'0 pM. Whrm tested .in. 
~ they effectively inhibited mwma..immcm aa:mnulMim of~ ~ 98 tfJ) Md 

pluma ~ immx mm me aqueous humor in .,!im. Similar raukl were obmmed with 

~ mfemm:e compoud. didof'aw:, which w somewiw Jeu effective both in viu-o amd 

uvg t!um me camm.. or bmmo- sumtimted 2Qammo..3sbecmylbe~ac acids. 

ht cmmut umubaimted a mmo--submtum mWdc wmopa of 2-ammo.3~ 

bemoy~ben~ ICid (Compmmdl 1. 8, 9, is and 16) wen~ 3 omn of mapiwdc 

as effective mhihimn of cyc:looxypne ldivity m vim with IC,. wlues mnging mm 
16 to >133 pM Despite their weak inhibitmy effects m cyclooxypmwc activity in nm 
mey ~ u cff=Uve u, or in one imwu:e (Compmnd 1) mom d'fedive mu. free 

camoxylic: acid l.Ulops m inhibitin1 plum& pmrem influx mm the mrerim" chamber (62 

ro 72 tlJ} awl aqueou humm POEz accumuWioo (>93 'I>). In~py, me dimethyl 

substi.twm lmide Uliog WU maw: in both ii vi,D Md i; xiYg ICIU. 

iliiiimd 
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Aldwugh the iD, Jdtm potency WU clearly cmumced by baloprwim of the 4-

pmitiw of b bemoyi ring of 2-amim--3Qi>cmoylbemenea=Uc IC:d. them WU liule 

e\'kicooe fm' such ll St'mdm'C mmed dfecc W.:ri!Q. 

When ~fur AD!Q amti-intlammamy l.Cthity, Compmmd I wu me most 

~w mmbiu of im/c:ilimy body pmsta~ synmem. The syndmm of Ill 

pmmpmdim pmdm:ed by me iris/clliary body wu mmbiu:d to a similar emnt. This 

1pccmmt of mhibid.on is in cmcmt to me effects of 29ammo.3~benmy!lbmmmerwetic acid 

mlk>p with ff= camoxylic acid fmlcdoml grcmps which ~ly inhibited PGEz 
~ 

no Cmvmicm of me he cuboxylic add funcrimW gmup of Bmmfmac m am ethyl 

... (Compoond 14) al!O resulted in a >3. onkn of mapimde decline m in mm 
eyclooxy~ mhibimry activity. However, when taf.ed fer qkal a:Wlr mtia 

~ ICD'rity the ethyl CSlim' showed sipiftant inhibitmy activity by mducing 

puma prom mmavuldoo mm the aq~ humor by 60 "I;. 

iRiff 



~v 

TA!BlE 1 

SUMMARY OF ANT~=lNFlAMMATORY TEST RESULTS 

Ex Vmvo ln VJvo ]n Vivo 
l!rillCM!my lady Aqueous Humor Pamcerme111s 

Tea~ ~gil!ndJn IPGEJ Aecum•tia P~ &nvaAdon 
lynthasl• lnhfbWon C'->:11 k1bZblt!on (%)* 

y .. ~nhl»ltion £'->.,... . _ ~ ,1111 4'111111!1 .,,. 11 -- -.. ---·1 

• Sln;le~cfeuofeO.i 'lliMIG~-'SminutniJlflorfo~ 
··~ idsolclmllMta v.mn ~(TM), Ill WJadaae: ~---
••• SlflF~ald(lllfJofC.''lfldnll~~SO~plclirtclritlllc:m!ay-~ 
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The 3~btmmylphenyla=tic acid derivative compounds of mis mvemioo am useful 

far amttulliog ophthumc inflammm:my disomen amd ocullr pain. Such diDden 

indD, but am not limim to uveitls. sclerids. cpiiderim. kamili!, surgically0 ioduc:ed 

·~ s cndDphdWmim. 

The 3abem.oyiph.enylacetic acid derivmves may be formulared into a vaty of 

UJpiclilly acmuimumble ophtb&lmic compmitiom, web u 1olmkm11. smpemiom, gels or 

~ 

~w compmitbm oomp.Um1 compmmd.I of Formula Im aqmom 

m!udm,, opticmally oonwmng a ~ve for multido11e me Ind other coowetiomilly 

n@ employed ophdmbic ldj11vaus. mclwmg a salt entity m adjust the tomdty of mlutiom, 

an be employed. The most prefemld form of delivmy is by eye drops; however. 

fmmmad.ons wherein tile fmall spedlhy form is a pl or Ointment can l&llo be employed 

a fom~ ~ m convendoMJ. aeclmmogy. The ~ composidou of the 

~t mvennoo will typiailly commn one or mom compomm of Fmmma I m :m 

ammnt of from abow 0.001 w about 4.0CJJ (w/v), pmfembly from ~E o.m w about 

O.S'I» (w/v) • 

F~. addinmw mempeuuc apu mcluding sta'Oids, such u. deumemumte; 

md~. 11a u genmmicm; mti~mfectivcs. such u sulfoumidcs; m imti.banerp:s. 

such u m~. may be added to supplement me op~jc composidom of the 

pracm mvmdm. 

The am~ may contain pmavmva soch u ~ chlombutuo~ 

~mn c:hiaride, Oumer M, or c~; buffamg apnm. mcb u phmphma, 

bmatc1, ~sad cintes; and thickening apnu. such u. mp m~ weight 

cammy vinyl polymers, such u. me ones so114 under rhc name of Clmopol which is I. 

~ tmdcmmk of the B.F. Goodrich Chemical Company, hydmxyemykellmme, or poUyvmyl 

mcohol. for example. 
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The compositions are prepamd by dissolving me various ingmdimu in me required 

ammmt of lftD" wim stirring to ensure that all me mp:dient! are dissolved. The aqueous 

oompolimm1 of the mwntioo may be solulioos, smpmlliom. or p]s. Mm~ of 

me soludoo. supemim. mad me compositions m Then~ in~ amble 
fer delivery of me ophthalmic compmidom • 

. The followmg eumples of ophthalmic compositions typify me mmmer m wmch 

a:b.e mwndmt may be ptW:liced. The examp!c1 shomd be amstmCd u illuntive. a xwt 

u ~ limimioo upon rlm ovcnll scope of the invention. The pm:entages are expmsrcd on 

1. weight/Volume buil. "Active Apt" mmms one m mom cmlllpmmds of Fmmula I. 

Aeiive qmt 

Pol~IO 

Bm~mn~ 

DbodimnEDTA 

Monobuk: Sadimn Phosphate 

Dibuk: Sodium Phosphate 

Sodium Chloride 

pH adjmmcm wim NaOH ad/er HCl 

Water 

0.01 e O.S'li 

O.Ol'li 

0.01 lfD + 1()'1; excess 

0.1., 

0.03'6 

0.1'1> 

q.s. 290-300 mOsm/Kg 

pH 4.2 ° 7.4 

q.s. 100'6 

iiliir 
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Active Apimt 

Hydmxypmpyi MdhylcdiWote 

N~IO 

B~Chloridc 

DW>dium EDTA 

Dibuic SOOimn Pboipha" 

Sodmm Chloride 
pH l.djuunem wim NaOH Md/or HO 

Wat• 

0.01 a O.SGJ; 

0.51' 

CUHll> 

0.0l'i + S'I: excc1s 

O.CU'ii 

0.2tf, 

q.1. 29().300 mOsm/Kg 

pH 4.2 • 7.4 

q.s. loot; 

iiliifr 
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W...:0,H 

R ~ H. C.4 (um)bmm:bcd alkym. CF,. SR4 

Y ~ OR5, NR5R6 

R 

R.5 °'a(CJQ.az2~(~ ~(~0ZS~(~' 

~e6 

t~ 

~ o. °'°· OC(~), C(~)NR3• NR!C(~). 0S(O~Cl\e. s. CHOR3
, NRJ 

n@ 7!~ n0t.bm1. aCHR4~, aCR4R4e 

~l,2 

R3~H. C1_.(m)lmmchcd alkyL (un)1.Wstim-1 aryl (subsrimtim u defined by X 

below), (11m}subnimmd heb:meycle (subsmudm u defmed by X below) 

A ~ H. OH, (on)summmmd my& {mbtmmim u defmed by X below). 

~ (w)Rbldnued ~. -{~R> 

A" ~<la (un)sumtim• aryl (sublcitudm u ~ by X below), 

(un)m~ hetmocycle (sumtimtion u defined by X below), a(QIJPR' 

R4 
e>: C1_.(11.m)bmm:hcd alkyl 

R' :s: H, OR7 

~ R.1 ~ H. C14(um.)hmm:Md alkyl, (un)subsdnmd my! (substimlioo u defmm by 

x below) 

x and r ~dy ~H.F. a. B!i', i OR.1• CN. OH. S(0)~4• CF!• R4. 

N~ 

I 
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The 3abewoylphmyllcctit acid daimive of Claim 1 whf:mima: 

w~u 

R~H,Q\ 

Y 1911 NR5R.'. aNHOH 

R" ~ ~-4 (mi)bnacbed Ukyl 

R~ re ~(CJQ~z2~(CHJrAt e(rn;J,azss(atJrA• 

n@ r :ml4 

t !i!;!I0..2 

~~o 

'r! ~ mmm1 

A®H 

~' A' m (w)lublldmtcd aryl (1obniwmim u ~ by X below) 

R' ~H.OR1 

R' ~ H. C1•2 alkyl 

X Ind X: mdependeady :§ ff. F, Cl, Br, CF,, S(0)'"2R4,0R.'~ 

m !(0!0..2 

m m' ~o..3 

n2 ~0 

3. The ~lphmy~ add dmifttive of Cahn 1 wMreiu the derivative is 

aeiccm fmm the group amild.ng of 2~Ammo-3s(4sf1uambmmyl)sa.(methyithio}­

N~(2..medlrmy)ahylacemmilic, 2°.Ammo-:J..{4-floombem:oyl}a(mahyhhio}N"].. 

(3,4-dim~henyl)pmpy~, 2"1\mino-3-(4-ftuombcmmyl)-.N9 (2s 

mcdmxy)crhyl pmmylacctlmide, l~Amm0e3a(4afloombenzoyl}-N~3--{3,4-

~yphcnyl)pmpyl phcn7~, and 3eBmm>yl~2emrmphenyl-Na3•(3,4-­

dimethoxypbcmyl)pmpyi acetamide. 
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4. A wpicllly ~le. opht!Wmic plwmacewical composition fm uadng 

ophdWmic mflammaay dismd.en and ocular pain which comprises an antiQ 

Wfimmwmy..effective ammmt of a. 3abenzoylphenyll=dc acid daivatiw of me 
fmmma: 

R ~ R. c,<4 (m)bnsbcd alkyl. CF,, SR.4 

Y@; OR8
, lNR"R' 

R' .~ H (except when Y ~ ~R'), C1•1411 (am~ alkyl. (un)lublti~ 

(subltimtioo u defined by X below), (m)submm• ~ (substitution 

u defimd by X below), Q(CHJ.Z(CHJ_,A 

!@ n~2a6 

n• ~ le6 

Z ~ mMing. 0, C~. OC(~). C(=-0)0, C(a0)NR3
• 

NR,C(~).S(0)112,CHOR3, NR3 

n'-1m~2 

u~ R3 
@ H, C!4 (un)bnmched l.Uk:y!. (un)sulbsdtuted uyl (subsdmtton u dcfmm by X 

bdaw), (uo)mbstimu:d ~ (1ubaimW. u defined by X below) 

A m H. OH, opticully (un)subldtumd aeyl (subltimticm u dc6md by X below), 

(un~red hcl£meycle (sub1dmdm u defimd by X below) • ..(CHJ,iOR' 
R'1 

1'0i H~ OH. OR' 

X ml X' ~y m H, F, Cl. Br, t OR', CN, OH. S(O~". CF3, R'\ N~ 
R4 

l§I Cx-o (mm)bnnchcd alkyl 

ms0..3 

m• g:§ O.S 

w~o,H 

--- ··-------
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s. The composition of Claim 4 wherein me 3°bemoylpheny!acetic acid derivative is 

oftmfmmula: 

R m H, Ca.i Wky! 

y ~ NR'RH 

A 

R' l<!l H. Ct.e (mm)hnmchcd dtyl. a(QIJ~~ )..A 

Z gj! ~. O. OIOR'. NR' 

~ ~H 

A ~ H. OH, (un)substiturcd. myl {subsdmtion u defined by X below) 

X and X' ~dy ~ H. P, Cl. Br, CN, CF,, OR'. SR4
• R4 

m a~~ H 

R4 
ru CM (un)bnmched alkyl 

m 16l!0..2 

m.~ ~ 0-2 

6. The campmitioo of Clim 4 whcrem me 3-bemoylphenyhtccdc acid derivmive is 

~ fmm d1c poup cmsmmg of 2-Amioo--3a(4--fl~l}aD(n­

pmpylthio}phenylacetamide, 2a~3-benmylaCX0(!1°pmpylthior 

phmy~ 2°AminQ.o3e{4-c~l}Ue(B~pmpylddo}phenylaceblmWe, 

le.AmiDD-]sheJm>yl 0 5..ChkJm..Q. •(methylthio)~phcny~, 2~Ammo--3s{<i-• 

fl~l}-a(methyithiCJ}-Ns(2°medmxy)ethy1KeumUde0 2~AmhJio.3s{4-
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fioombtnmyl}a(methylthio)-N~:i--(3.4-dhncthoxyphenyl)propy~. l 0 Amino-

3c(4"floombemoyl)-phcnylaccwnidc. lcAmmo-3-bemoyi-phenyW:emmide. 2-

Amino-3-{4-chlombcnzoyl)-phcnylacemmidc. 2e.Aminos3-bamylAS­

chl~ylm:etamidc, 2eAmnJ..J•{4-fturmbenmyl}N•(2amcdnmy)etby) 

p~ide, 2~Amin0--3c(4-ftoorobmmyJ}-Na3c{3,4-dimedmxypheDyl)pmp)r! 

phmy~. 3-Benmy1~2vnitmpheftyloNG3-{3.~y!)pmpyl 

ICctamD, Ethyl 2eAmioo--3-(4-bromobmmyl)beucme ~ 2-Ammo-o3-{4-

lm.D~l)~pbcnyW:eramide, and 2eJ\mino..3-{4-bmmobemoyl}N-melhyl 

pheny~. 

The romposkicm of CWm 6 wherein me 3-benmylpbenylaamc acid derivative is 

~ from the group conmma1 of 2-A.mmo..]..(4-fimimbem.o)'l)aUa(n­

pmpyldUo)-phcnylacemmide, 2~Afnioo..3a(~l}U-{nppmpykbio)e 

pbmyW:e~ 2-Amioo--3-(4-chlombenmyl}-a-(n-pmpyhbio)-phmlylat:etmmde, 

2aAmW.0.3abmmyI ~S..chbo-a .. (methylddo}-phel!ly~. laAmmo,,:~;.(4-

1~ fitmmbeuoyl}phmyilcetamidc, 2a.Ammg..].,~laphmylacmamid~ 2-Ammoe 

3~(4-<:hlcmbemoyl)~pheny!acetamidc. 2-Amin°'9~19S. 

cblampbenyllcctamide, Md 2-Ammo.-3-(4-sbmmobmmyl)-phmy:t.acewnide. 

S. The compmitioo of Clim 1 wherein the ]..beuoylpheny~ acid derivative h 

~ fmm d!C gm&ip cmmdn1 of la.Amim).3a('-'~1} 

phmy~, 2ftAmmo..3-bemoyl-phenylar:camidc IDd 2aAmifto..3..(4-

chWmbemayl}pbmy~ 

9. The campmimm of am 4 whfnm the ammmt of 3--bemoylphcnyW:cdc add is 

from about 0.001 to about 4.0'li (w/v). 

Ul. The compmitim of Claim 9 whemin me ammw: of 3--bemeylphmyllcetic: acid is 

2,1 from about 0.01 to abOut 0.5,. (w/v). 

i 1. A medlod of tteating ophthalmic inflammatory dismden Ind ocular plin which 

comprises topically administming m me eye a p~ composition 

----------------

illiif 
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comprising an mti--mflammamryaeffective amomt of a 3Qbemoylphcnyiacctic: acid 

derivative of me formula: 

R 

R ~ H, ~ .. (un)~ alkyl. CF3• SR4 

Y m 01.', NR'"R" 

R' ~ H (ucept whem y @OR?. CM@ (sm)brucbed alkyl, (1m)mbmmled 

(subaitutkm a dcfmcli by X below), (a)smmmm ~ (submmtion as 

dcfWm by x below). ~(CHJ'Aa!JitA 

nm 2'"6 

n' 00 le6 

M» z ~ nocmng. o. c~. OC(~). C(:>O)O, C(m0)NR3
• NR3C{:i;()),S(0)1!!2.CHOR3

, 

NR:11 

n." Ill! O..l 

R' ~ H. C1"' (am)brlnched alkyl. (un)abmmu:d myl (sobldmmm u defined by X 

bdaw~ (u)mbstima ~ (~ u defiw:d by X below) 

~s A w H, OH, opdcmllly (un)subssinad 1r11 (subm.nm u ddmcd by X below), 

(m)lubmwred bcumeycle {substimticm u ddmed by X below). s(CHJ.OR.5 . 

R .. m H, OH. OR' 

x am X' indepcndemly ~ H. F. a. Br. I, OR\ CN. OH, S(O~'\ CF,, R.4, NC>i 

R4 
fg C14 (un)bnmched alkyl 

m ;§! Oa3 

m' ~ O..S . 

w>!Ollo.u 

ili1U 
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12. 'The mcmod of CUm 11 wherein the 3Qbmmilphmylacetic acid derivative is of 

the formula: 

R' m H, C14 (m}brm:W alkyl, a{~,'A~)..A 

z ~ oommg, o, CiOR.3, NR.5 

2® ~H 
A. ~ H. OH, (im)submm~ myl (mbnimdm u defhm by X below) 

X nd X' ~tly ~ H.P. Cl. Br. CN, CF:s. OR". SR4• R4 

~® R" ~ H 

R4 ~ c,4 (un)bnmcbcd llkyl 

m $(},2 

m' ~ 0..2 

Wii!IH 

1! ncl-4 

-n,• m 0..3 

13. The metbad of aaa 11 whmem the 3--bcmaylphmylacaic Eid daivaD.ve ii 

--- fmm the group cmmmag of 2QAmmes3~~ftuombemoy!}CJ--(De 

pmpylfhio}-phmyllmtlmide, 2sAmift0--3sbcm.oyleGJ•(Uapmpylthio}­

phmy~ 2N.Amim>-3'-(4-cblombmmy1}-U0 (napmpylthio)-pbmylaccmmide, 

29 .Amim>-3-bmmyl QS..chlcm-u a(medlykbio}-phenylaceumdde. 2®Amino--3..(4"" 

fbmmbemoyl}a(methylthlo)..N..(2°mmhmy)ethylamtamide, 2-Ammo-3~(+ 

ftoombemoyl}-a(methylmio)-Ne3~(3,4Gme~yl)pmpy~. 2-Amino--

ii ii if 
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3°{4-flmrobs,mzoyl)Hphenylacetamide. 2~AminC»3~bemoylepbmyla~. 2° 
. . 
Amino-3e(4-cblombenzoyl}phmylm:cwnidc, l=Amfoo..3"-btmmyl0 S9 

~y!acetlmide, 2•Amfno..3a{4-f1UGmDeUO)'l}-Na{2smcthoxy}Gfhyl 

pb=y~ 2°.Amm0--3-(4-fluombcmmyl)sNa]..(39~ypbmlyl}propyl 

phcn)'}&emJmj~ :J..Bmmyla2~~y!aN°]0(3,4-dmedlmyphmy!}pmpyl 

~9 Ethyl 2--Ammo--la(-4--bmmobenmyl)bemcmi ~ 2-Ammo-3-{4"­

~l)cpheey~. mm 2aAmfoo..3a(4ebmmobcnmyl)sN°me1hyl 

payma.m!de. 

14. TU mmhDd Clim 13 whcmm me :J...mmzoyiphuyl-=tic add dcdvaive is ~ 

£@ from me pup coosWing of 2~.Amftl..3--(4-fhavbeuoyl}-cxa{n°pvpylthio)e 

pbmy~mide, 2~A.ftWm..]..(~bmmyl)..U..{11°pmpylthio)=pbmyW:ewnide, 

lsAmmo-3'-(4-chlombeuoyl}cz..(n--pmpy!thio).phcmylla:mmide. 2~AmmQ..3-

bem'.cylsXhkxlHl$(methyldllo).phmy~, 2,aAmigoa]..(4-fl~l)­

pbmyW:eramide. 2°Ammoa].abmlzoylaphmylm:U~ 2sAmm£>.3s{4s 

3!j cMcmhem.oyl)spbmy~ 2aAmfno.3~hem.o)'&a5~-yllcc~ 

gd l0Amino-3s(4-bmmObenmyl)apheny~ 

15. The mcUwd of Caim 14 whaein the 3°~lphmy~ add dmivadvc is 

~ fmm me pmp emmmn1 of 2a~:J..(4-ft~l} 

phmy~. 2aAmi!tx>-3~beuoy!aphmy~ m1d 2~.Amm£>.3~(4-

~l}phmy~ 

·16. The medal of QM 11 w~ a amcmnt of. 3s~Ipbcnyl-=tic add is from 

0cmt o.an ro lhout 4.m& (w/v). 

11. The memhod of Caim 16 wha'cm the ammmt of 3~bem.oylphmym=c Kid is fmm 

lbout 0.01 to about 0.59' (w/v). 

iii1u· 


