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This inveation relates to topically adminiswrable compositions for the weatment of
inflammatory disorders. In particular, this invention relares to non-irritating, topically
adminiszable comgpositions containing 3-benzoyiphenyiacetic acid derivatives for the
reatment of ophthalmic inflammatory disovders.

3-benzoyiphenylacetic acid and certain of its derivatives are known to possess anti-
inflemmarary activity. U.S. Patent Nos. 4,254,146, 4,045,576, 4,126,635, and 4,503,073,
and UK. Patens Application Nos. 2,071,086A and 2,093,027A teach varions 3-
b@ﬂi@yﬁphﬁsmymm acids, saits and esters, and hydrates thereof, having anti-inflammarory
acm&y U.S. Patent No. 4,568,655 teaches 2-amino-3-benzoyliphenylethyl aicobols having

i-inflammatory activity. U.S. Patent No. 4,313,949 teaches 2-amino-3-benzoyl-
phenyiacetamides having anti-inflammatory activity.

Each of the above-listed pasents or pawn: applications, all of which are assignsd in whole
or in past to A, HL. Robins, contains an identical disclosure regarding formulations of the
3-benzoyiphenylacetic acid or acid derivative. Each of the above also contains the same
disclosure regarding adminiswation routes for the drug formulation. The only formulaton
examples in the A. H. Robins patents or patent applications sxe capsules, tablets and
"injectable—~2% swerile solutions,” and the only administration routes mendoned are oral
(as in capsules or tablets) parenteral (in the form of sterile solutons or suspensions), and,
in some cases inwravenous (in the form of sterile soiutions). N> topical or iocal
administration is xamghﬁ by any of the above-listed patents or patent applications.
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 Certain derivatives of 2-amino-3-benzoylbenzencacetic acid (amfenac) and 2-
amino-3-(4-chlcro-benzoyl)benzeneaceric acid have also been evalugted by Walsh et al., J.
Med. Chem., 33:2296-2304 (1990), in an attempt o discover nonsteroidal ant-
; tory prodrugs with minimal or no gastrointestinal side effects upon oral

m contras Eq U.Sa E 'atent NO. 49683g242 mms Ehﬂ g i“!”é‘(?"ﬂ‘. ﬂmﬁﬁi&m cf 2"
amino-3-benzoyiphenylacetic acids, salts, and esters, and hydrates and alcoholates thercof
inflammation and alleviate pair.

U.S. Patent No. 4,910,225 weaches certzin benzoylphenylacetic acids for local
administration o control ophthalmic, nasal or otic inflammation. Only acetic acids are
isclosed in the 225 patent; no esters or amides are mentioned or taught as anti-
nmatory agests for local administration to the eyes, nose and ears.

Although bemy!phemylacemc acids are effective in suppressing ocuiar
inflammatory potential bas not yet been approached due to
ir gencraily slow rate of penetration through the comaea. Relatively high concentrations
of these drugs are often needed to achieve comeal penetration rates sufficient 1o provide
effective intraocular drug concenwations. Such high drug concentrations are generally not
legirable as they may provoke ocular irvitation and discomfort.

Additionally, the acetic acid compounds taught in the ‘225 patent are difficult t0
ilste in stable aqueous solutions. The *225 patent salves this problem by
incorporating & water-soluble polymer and sulfite, and adjusting the pH o about 6.0 to
5.0, pteﬁembﬂy about 7.5-8.5. Water soluble polymers taught by the 225 patent include
rolidone, carboxypropylceliulose, hydroxyethyicellulose,
lceliuiose, polyviny! alcohol, sodium selt of polyacrylic acid and so on.
olyvinyl pyrrolidone is preferred. The concentration of water soluble polymer is in the
range of 0.1 to 10 w/w%. Sulfite includes sodium, potessium, magnesium, and calcium
sulfite sait and 3o on. The concentration is in the range of about 0.1 © 1.0 w/w %.
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What is needed are additional non-stervidal, topically adminis
inflarematory agents which are stable, non-irzitating at therapeutic doses, and at least as
potent as benzoylphenylacetic acids in suppressing oculsr inflammati

trable anti-

It has now been found that certain novel and certain known 3-benzoylphenylacetic
acid derivatives are useful as topically administrable anti-inflanunatory @umpoumds for
: imatory disorders. Convesting the free acetic acid functional

mmma@mmm&eemmsmp@mmwskommg@cmoﬂacm

formation. Among other factoss, the present inveation is based on the finding that certain
hmmyﬁphenyﬂacmc acid derivatives which show no significant anti-inflammatosy
in viop are, in fact, as active or even more active than the parent 3-
benzoyiphenylacetic acids when administered topically to the eye.

Accordingly, the present invention is directed to novel derivatives of 3-
hemmyﬁphenyl&cenc acid compounds. The present invention is also directed to
ceutical cmmp@mms suitable for sopical ophthalmic administration which contain
inflammatory-cffective amount of & 3-benznylphenylacetic acid derivative, and 10 a
method of weating ophthalmic inflammatory disordess whick comprises topicaily
administering to the eye a 3-benzoylphenylacetic acid desivative.
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W=0H

R = H, C, (un)branched aikyl, CF,, SR*

Y = OR®, NR°R®

R*=(CHY-Z-(CH) A, -(CHY-Z-(CHYA’

r=2-6

¥=0-6

Z%= 0, C=0, OC(=0), C(=O)NR?, NR’C(=0), -8(0),CH,-, S, CHOR?, NR®

Z°= nothing, 4., “CRRS '

r‘fsel, 2

R'=H, C; o(un)branched alkyl, (un)substituted aryl (substitution ss defined by X below),
{un)substituted heterocycle {substitution as defined by X below)

A = H, OH, (un)substimted aryl (substitution as defined by X below), (un)substimued
erocycle, -(CHy),OR?

A’ = OH, (un)substituted aryl (substitution as defined by X below), (um)substituted
heterocycle (substitution a3 defined by X below), -(CH,)OR®

"= H, C,un)branched alkcyl, (un)substituted aryl (substitution as defined by X below)
X and X' independently = H, F, CL, Br, I, OR’, CN, OH, S(O),R", CF,, R, NO,
m = 0-3
m' = (-5
=02

A aiﬂin
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The preferred, novel 3-benzoylphenylacetic acid derivatives are those wherein:

WsH
R = H, CH,
Y = NRR®, -NHOH

S = (CHy)-Z' (@%A (CH)-Z-{CH ) A’
r =24
7 =02
=0
7 = nothing
AsH
A’ = (un)substituted aryl (substitution as defined by X below)
R®=H, OR’
R’ =B, C,; alkyl

independently = H, F, Cl, Br, CF,, S(O),R*,OR’

MmgmmmwmmmmmWﬁdmmmmmm

derivatives of the present invention:

®

—
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R = H, Gy (un)branched
Y = OR’, NR"R'

R' = H (except when Y = OR?), C,.4 (un)branched alkyl, (un)substituted (substitution as
defined by X below), (un)substituted heterocycle (substimation as defined by X below), -
(CHYZ(CH) A '
=26

o= 1-6

Z = nothing, O, C=0, OC(=0), CE=0)0, C=OINR?, NR*C(=0), $(0),,, CHOR’, NR®

0t =02

R® = H, C,, (un)branched aikyl, (un)substinned aryl (substitution as defined by X below),
(us)substituted heterocycle (substitution as defined by X below)

A = H, OH, optionally (un)substimuted aryl (substitution as defined by X below),
(um)substimuted heterccycle (substimtion as defined by X below), -(CH,),OR®

R® = H, OH, OR’

X snd X’ independeatly = H, F, C1, Br, I, OR', CN, CH, S(O),R*, CF,, R, NO,
R® = C,¢ (un)branched slkyl
m = 0-3
m' = (-8
W=0RH
Preferred compounds for use in the pharmaceutical compositions or method of the

presant invention are those of Formula I wherein:

R = H, C,, alky!

Y = NRR"

R' = H, C,, (un)branched alkyl, -(CH,),Z(CH, ),A

Z = nothing, O, CHOR®, NR®

R, =H

A = H, OH, (un)substituted aryl (substitution as defined by X below)

X and X' independently = H, F, C1, Br, CN, CF,, OR’, SR®, R*
R"=H |
R* = C, , (an)brasched alky!

1
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m =02
m' = 0-2
W=H
a=2-4
s p =03

The most preferred compounds for use in the compositions or method of the
present invention are 2-Amino-3-(4-fluorobenzo I}pheny acetamide; 2-Amino-3-benzoyi-

phenylacetamide; and 2-Amino-3-(4-chlorobenzoy

The preparation of the compounds of Formule I, Formula VII and Formula IX may
10 be accomplished by the reactions cutlived in the following scheme:

i
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wherein X, Y, R, R* R’, R®, m, m', and W are as derined above. The general method for
the prepavation for compounds of Formuls ¥ and Formula IV where Y is such that the
compound is an amide derivative and W is hydrogen are detasiled in U.S. Patent 4,313,949
assigned 0 A. H. Robins. mngermmmgcommmdsamemV
and detailing the conversion of compounds of Formula V into compounds of the Formuls
VI are described in U.S. Patent Nos, 4,045,576, 4,503,073, 4,182,774, and 4,126,635 all
assigned to A. H. Robins, and by the methods of Walsh et al., (J. Medicinal Chemistry,
volume 27, 1984, pages 1379-88 and J. Medicinal Chemistry, volume 33, 100, pages
pounds of Formula VI where X is a suitable leaving group such as Cl,
crganic sulfonate (mesylate, wsylate) and R® is as described above, may be
prepered by one skilled in the art. Amides of Formula IX may be formed by mactmg
exters of Formuls VII (preferably ethyl or methyl esters) with the appropria
Mmmmmmmmmmmmepmmcmmmsmmhmdmmylfmmm
fimethyl suifexide or acetonitrile at temperatures between 0 and 150°C. Amines of

Formula VIII, may be prepared by one skilled in the art.

The synthesis of compounds of Formula I and the carboxylic acid of Formula X
where W is oxygen is detsiled in U.S. Patent 4,254,146 assigned to A. HL Robins snd is
wilined below. The required amine or aicohol (Formula XT) is commerciall

can be readily prepared by one skilled in the art.

s Shest Has B
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The manipulation of suiteble protecting groups and deprotecting steps as employed

by one skilled in the ast may be necessary for the preparstion of compounds of Formuls I,
Formula [V, Formuia VIII, Formuia IX and required intermediates.

The invention will be further illusteated by the foliowing examples which are
intended o be illustrative, but not limiting.

1
2-Amine-3-{4-fluorobenzoyl)-G-{n-nropyithis)-phonylscetemide

Compound 2
2-Aming-3-beweoyl-a-{a-propylthio)-phenylscstumide

Compound 3 :
2-Aming-3-{4-chicrobenzoy!)-a-{n-propyithic)-phenylucetamide
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_ Ccmpoumﬂ 4 :
2-Amiino-3-benzoyl-S-chioro-t-(methyithio)-phenylecetamide

d d
L Nerock,

S@mpwnu 5
-Asming-3-(4-finoroben 3 .
2-Auin zoyl)-a-{methyithic)-N-(2-methoxy Jethy!

; NHz Composznd 6
e} 2-Aming-3-{4-fucrobenaoyl)-a-{methyithis)-N-
3-(3.4-dimetbonyphenylipropy) pheayiscetamide

cet Has Been Rcﬁaced
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Compound ¢

Compound 11
Z-Ammn«s-{&ﬁmhenmyﬂ)-w
{2-metbory)ethyl phenyls

gumpwm 12
~Anﬂw34bﬂmbwmyﬂ»«N~3{3.Mm:Wyl
propyl phenyiacetsmids )

Compound 13 :
3.Bsazoyl-2-sitrophenyl-N-3-(3.4-dimethozyphenyl jpsopyi acetsmide

T R
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Preparation 1
2-Amino-3-(4-flucrcbenzoyl)-o-(n-propyithic)-phenyls

cetamide, Cmnpmm 1

lugion of 21.5 g (0.1 mole) of 4-fluoro-2-sminvbenzophenons in 400 ml, of

chlaride was cooled 10 -70° C and 11.5 g (0.1 mole) of 95% t-butylhypochlor
adder peramre below -66° C. To this
solution weas added a solution of 13.3 g of 2-n-propyithicacetamide in 50 ml. of methylene
chioride over & 10 min period. The solution was stirred for 1 b at -65 w0 -70° C and then
gilowed to warm to (" C at which peint 10.2 g (0.1 mole) of tristhylamine was added.

The solution was stimred for 10 min and then washed with water, ‘The organic solution

- was dried over magnesium sulfate. After concentrating under reduced pressure, the

residue was crystallized from isopropyl alcohel and dried to give 19.5 g (56%) of yellow
crystals melting at 140-142° C,

Calculated for Cy H,N,0.SF: C, 62.41; H, 5.53; N, 8.09. Found: C, 62.34; H,
5.58; N, 8.04.

-benzoyi-a-(n-propyithic)-phenylacetamide, Compound 2
In the same manner as given in Preparation I, 2-amino-3-benzoyi-¢-(n-propylthio-
lacctamide, Compound 2, is prepared from 2-aminobenzophenone, t-

This Sheet Has Been Rzﬁ
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2-Araino-3-benzoyl-S-chicro-g-(methylthio)-phenylacetamide, Compound 4

To a cold (-70° C) solution of 12.77 g (0.055 mole) of 2-amino-5-chlcrobenzophenone in
300 mL of methylene chioride, under nitrogen atmosphere, was added 6.0 g (0.552 mole)
of t-butylhypochlerite in 20 mL of methylene chloride. After the reaction was stired for
55 additiona! 15 min, & suspension of 5.8 g (0.055 mole) of a-(methylthio)acetamide in
150 mL of methylene chioride was added. The mixture was stirred at -65° C for 1 h.
Triethylamine (5.6 g, 0.055 mole) was added and the solution was allowed 10 warm
room temperstire, ‘The reaction mixtore was exwacted with water and the organic layer
dried over magnesium sulfate. The volume of the solution was reduced in vacuo to sbout
200 mL and the product crystallized as a yellow solid, m.p. 173.5-174.5° C. Yield was
6.86 g (37.3%).

Analysis: Calculated for C,(H,,N,O,SCl: C, 57.40; H, 4.52; N, 8.36. Found C, 57.38; H,
4.50: n, 8.51

Preparaticn V
2-Amino-3-(4-fiuorobenzoyl)-c{methylthio)-N-(2-methoxy)ethylacetamide, Compound 5

To a sclution of 21.5 g (0.1 mole) of 2-amino-4-flucro-benzophenone in 400 mi of
methylene chloride cooled 10 -70° C is added 11.5 g (0.1 mole) of 95% -
butylhypochlorite over 15 min, keeping the temperature below -66° C. To this solution is
added 2 solution of o~(methylthio)-N-(2-methoxyethyl)acetamide (0.1moie) in 50 mL of
methylene chloride over & ten minute period. The solution is stirved for 1 h at -65 o -70°
C and then is allowed to warm to 0° C. Triethylamine (0.1 mole) is added and the
resulting solution is washed with water. The orgenic solution is dried with magnesium
sulfate, and concentrated in vacuo. The product is isolated using standard conditions.

Preparation VI _
2-Amino-3-(4-fluorobenzoyl)-o{methyithio)-N-3-(3,4-dimethoxyphenyl)propyl acetamide,
Compound 6

TN
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To a solution of 21.5 g (0.1 mole) of 2-amino- 4'-flucro-benzophenone in 400 ml. of
methylene chloride, cooled to -70° C is added 11.5 g (0. l'muﬁe) of 95% t-
butylhypochlerite over 15 min, keeping the temperature below -66° C. To this solution is
added a sclution of u«(memylthio)oN%»(SA-dimsMypmmW scetamide (0.1 mole)
mS@mLofm@&yMscMmdcm&;mmmepm@d. The solution is stired for 1 h

at -65 to -70° C and then is allowed to warm to §° C. Triethylamine (0.1 mole) is added
and the resulting solution is washed with water. The organic solution is dried with
gresium sulfate, and concentrated in vacuo. The product is isolated using standazd

Preparation VII
2-Amino-3-(4-fluorchenzoyl)-phenylacetamide, Compound 7

A solution of 24.2 g (0.07mole) of 2-amino-3-(4-flucrobenzoyl)-a-(n-
propyithio)phenylacetamide in 300 mL of tetrahydrofuran was treated with an excess of
wet Raney nickel (washed three times with water and three times with tetrahydrofuran).
The mixture was stirred for 1 h and Sltered. The filtrate was concentrated under reduced
wwessure and the residue was crystallized from 95% ethanol to afford 14.8 g (78%) of
ye%@w needles melting at 184-186° C.

Calculated for C,iH,,N,O.F: C, 66.17; H, 4.81; N, 10.29. Found: C, 66.32; H,
4.81; N, 1048. |

TR
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Preparation VII
2-Amino-3-benzoyl-phenylacetamide, Compound §

In the same manner as given in Preparation VII, 2-amino-3-benzoyl-phenylacetamids is
prepared from 2-amino-3-benzoyl-g-(n-propyithio)- phenylacetamide.

2-Amino-3-benzoyl-5-chiorophenyliacetamiide, Compound 10

A mixture of 21.34 g (0.0639 mole) of 2-amino-benzoy!-5-chioro-a-(methylthio)-
pheaylacotsmide and excess Raney nickel in a mixtue of 900 mL absolute ethanol, and
200 mi. dimethylformamide was stirred at room temperature for 45 min. The mixture was
filiered through celite to remove Raney nickel. The solvent was removed under reduced
pressure o give a vellow solid which was recryswllized o give a solid, m.p. 213.5-215.0°

C (d).

Anglysis: Caloul

Anslysis: ared for C,JH, N,0,Cl: C, 62.40; H, 4.54; N, 9.70. Found: C, 62.35; K,
4.58; N, 9.74.

A mixmre of 0.07 mole of 2-amino-3-(4-fluorchenzoyl)-a-(methyithio)-N-(2-

ylscetamide in 300 mL of tetrahydrofuran is treated with an excess of wet
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mixture is stirred for 1 h and filtered. Theﬁlmismmmdmdﬁmducadpmm_ .
and the residue is purified by standard procedures to give the product.

ﬁmR&mym&eﬁ(qu&mmmzhwmmdﬁmemm@wmhydmﬁm}
The mixwre is stirred for 1 h and filteved. The filtrate is concentrated under reduced
pressure and the residue is purified by standard procedures to give the product.

amide, Compound 13

mixture of 0.028 mole of 3-benzoyl-2-nitrobenzeneacetic acid, 50 ml, of thicayl
chioride and 50 ml. of benrene is heated at reflux. The dark sclution is concentrated
under vacunm. The residue is diluted with benzene and concentrated under vacuum
(swice). A postion of the acid chioride (0.013 mole) in tetmahydrofursn is added w0 &
solution of 3-smino (3,4-dimethoxyphenyl)propane (0.015 mole). The mixture is stisred at
erature &nd then added 10 200 mL. of cold water. The resulting mixture is
exmmdm@d@e@hymm The combined extracts are washed with water, dried over
sodivm sulfate and concenwated under reduced pressure. The residue is purified using
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Preparation XIV
ExhylaznAmma-}Mnbmmobenmyl)bemm mm, Compoumﬁ 14

Aslury of 356 g (@ 1 mole) of 2-aminc-3-(bromobenzoyl)benzensacetic acid in 500 mi.
limethylformamide was treated with 32.0 g (0.2 mole) of ethyl iodide and stirred at
emperature for 24 h. The mixture was filtered and the filtrate was poured into
3.5 | of water. The solid which precipitated was collected by filtration, washed with water
recrystallized from absolute ethanol to give 26.8 g (74%) of the title compound, as
id needles, m.p. 107-109° C.

Asalysis: Calculated for CoH,BrNOy: C, 56.37; H, 445; N, 3.87. Found: C, 5622 H |
4.42; N, 3.87.

Preparation XV .
2- Amino-3-(4-bromobenzoyl)-phenylacetamide,

Ammonis ondensed in a tube containing 2-amino-3-(4-bromobenzoyl)benzeneacetic
acid, ethyl ester. The tube is sealed and the reaction mixwre is warmed. The sealed mbe
was cooled and opened. Solvent was evaporated and the residue was purified by standerd
methods to give Compound 15.

Preperation XVI
2- Amino-3-(4-bromobenzoyl)-N-methyl phemyﬁmemmzdeg Compound 16

DBERT ﬁ)ﬂN“myi

mide, C@mpoum 16 is pmp@ed from 2-amino-3-(4-

h@nmabemmyl)hemm acid, ethyl ester and methylamine,

This Sheet Has Been ﬁlaced )
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piic aglandin H symkmsc {cyclooxygenase).
genase enzyme was prepared by mﬂu&n@ng 20 mg of lipid-depleted sheep
microsomal powder (Graff G, Stephenson JH, et al., J. Biol. Chem.
253:7662, 1978) in lﬂm&dbuﬁmcwmmiﬁg 50 mM phosphate, S mM
diethyldithiocarbamic acid, and 2 pM hematin (pH 7.4). Incubations were carried out at

'30°C with a YSE-oxygen monitor (Model 53) in 50 mM phosphate/0.5 mM phenol buffer

(pH 7.4) as described elsewhere (Graff G, and Anderson LA, Prostaglanding 38:473,
1989). -

IL Ex Vivo Anti-Inflammstory Test

2 inflammatory activity of 2-amino-3-benzoylbenzeneacetic acid
gnelogues was eveluzted in nzive New Zsgland Albino (NZA) rebbits. In this test animals
weze dosed bilaterelly with & single 50 pL. aliguot of 2 .1 % soluion/suspension of
vehicle, formulated test or reference compound.  After 60 minutes of trearment, animals
hanized, u‘msimm body (ICB) qmskﬁy excised and pﬂwad imo ice-cold PBS

gmM @f H«“CM&M Upon termination of m :mubmm reaction products .
landine) were isolated by organic solvent extraction (Bligh, E.G. and Dyer, W.J.,
e u"‘w';‘v";'»!,‘ by Q,@M M, W..S., Am.

Biochem. 148:59 1985).
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inflammatory activity of 2-amino-3-benzoylbenzencacetic acid
mﬂmmwue@ua@mﬁwmmwmmmmwmwﬂqumso
barrier in New Zesland Albino (NZA) rabbits. Animsls were anesthetized prior to bilateral
administration of & single t@pmal 30 pL dose of a 0.1 % sclution/ suspension of
formulated test or reference compound. After 45 minutes of treatment ocular traums was
induced by paracentesis. Thirty minutes post-pracentesis animals were cuthasiued,
aqueous bumor was removed for protein @mdmmm Biochem, 72:248, 1976)

PGE, anslysis (Radio immune assay, NEN-Rescarch Products, E.L Du Pont de
Nemours, Boston, MA). '

cycﬂmxyganm activity with IC,, values ranging from 0.029 to0 0.250 pM. When tested in
vivo, they effectively inhibited tramna-induced sccumulation of PGE, (= 98 %) and

plasma protein influx into the aguecus humor in vivo. Similar results were obtained
the reference compound, diclofenac, which was somewhat less effective both in vitrp and
in vivg than the chioro- or bromo- substituted 2-amino-3-benzoylbenzencacetic acids.

In contrast, unsubstimted and mono-substituted amide anglogues of 2-amino-3-
benzoylbenz ic acid (Compounds 7, 8, 9, 15 and 16) were 2 3 onders of magnimde

ERERCENC

. less effective inhibitors of cyclooxygenase activity in vigo with IC,, values ranging from

16 t0 >133 pM. Despite their weak inhibitory effects on cyclooxygenase activity in vitro,
they were as effective as, or in one instance (Compound 7) more effective than, free
cerboxylic acid anslogues in inhibiting plasma protein influx inw the anterior chamber (62
o 72 %) and squeous humor PGE, accumulation (>93 %). Interestingly, the dimethyl
substituted amide analog was inactive in both jin viop and jn vive tests.

This Sheet Has Been Rep

b




18

WO 95/33487 PCT/USSS/B7187

_ 21
Although the jn vitro potency was clearly enhanced by halogenation of the 4-
position of the benzoyl ring of 2-amino-3-benzoylbenzeneacetic ac’d, there was linde
evidence for such & strucnue related effect jn_vivo.

When wated for gx_ vivo anti-inflammatory activity, Compound 8 was the most
effective inhibitor of iris/riliary body prostaglandin synthesis. The synthesis of all
glandins produced by the irisiciliary body was inhibited 1o & similar extent. This
pectrum of inhibition is in contrast to the effects of 2-aminc-3-benaoylbenzensacetic acid
predominately inhibited PGE,

Conversion of the free cashoxylic acid functional group of Bromfenac to an ethyl
ester (Compound 14) also resulted in 2 >3, orders of magnitude declive in jn vittg
genase inhibitory activity. However, when tested for topica! ocular anti-
lammatory sctivity the ethyl ester showed significant inhibitory activity by reducing
pﬂasma protein extravasation into the aqmems humer by 60 %.




TABLE 1

SUMMARY OF ANTI-HINFLAMMATORY TEST RESULTS

fn Vitre Ex Vive Ir Vive In Vive
Cyclooxygenase Ifis/Ciliary Bedy  Agqueous Humor Paracentesis
' Inhibiticn Total Prostaglandin PGE2 Accumulation Protein Extravasation
Compound Substitusnt 1C80 (uld) Synthesis inhibition {%)* Inhibition (%) ’
X ¥ Inhibition (%)™
WDMGMGMG” - - 0.120 L o7 []
Amfenac 44 OH 0.25 - 41
- &'F ©H 0.471 - - 48
- &Ll OH £.070 e 88 72
IBromfenac By OH 0.02% 44 88 82
#18 &-Br NH2 i® - 87 86
# 18 &-Br NHCHS 16 48 83 82
- &-Br NﬁGHSDZ >>100 - 27 2
#8 M NH2 84 &1 98 &1
#7 &F NH2 133 a7 88 72
#8 &L N2 >>180 29 8 &8
18 &-Br NHz2 19 23 o7 64
#14 4°-Br SCH2CHS >>»28 33 - 80

* Sinpie lopical doss of & 0.7 % dnuyp sehtion/suspension 45 minudes prict 1o paraceniesis
esDisiolende mmumm@mmb,MMNEﬂmﬂmwm@
eo¢ Single tapical dose of 0.1 % drug schdion/ suspension 80 minules priar 10 ine/olisry body selslion

ce

L81L0S6S/1od
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| The 3-benzoylphenylacetic acid derivative compounds of this invention are useful
for controlling ophthalmm inflammatory dxso:ﬂezs and ocular pain. Such disorders
include, but are not limited to uveitis, scleritis, episcleritis, keratitis, surgically-induced
ation and endophthalmitis.

_ The 3-benzoyiphenylacetic acid derivatives may be formulated into a veriety of
mmcaﬂy administrable ophthalmic compositions, such as solutions, suspensions, gels or

Phasmaceutical compositions comprising compounds of Formula I in aguecus
solution, opticnally containing a preservative for multidose use and other conventionally
employed ophthalmic adjuvants, including a sait entity 1o adjust the tonicity of solutions,
can be employed. The most preferred form of delivery is by eye drops; however,
formulations wherein the final specialty form is 2 gel or cintment can also be employed
and formulated according 1o conventional technology. The ophthalmic compositions of the
present invention will typically contain one or more compounds of Formula I in an
amount of from about 0.001 to about 4.0% (w/v), preferably from about 0.01 10 about
0.5% (wfv). '

Further, additional therapeutic agents including steroids, such as, dexamethasone;
antibiotics, such as gemtamicin; anti-infectives, such as sulfonemides; and anti-allergics,
ines, may be added to supplement the opithalmic compositions of the

positions may contzin presesvatives such as thimerosal, chlorobutanol,

jum chioride, hiochexidine; buffering agents, such as phmphm
borates, carbonates and citrates; and thickening agents, such as, high molecular weight
cafb@xy vmyﬂ polymess, such as, the ones sold under the name of Carbopol which is a
wademark of the B.F. Goodrich Chemical Company, hydroxyethylcellulose, or polyvinyl

aicohol, for example.

\\

Vi
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The compositions are prepared by dissolving the various ingredients in the required
amount of water with stirring o ensure that all the ingredients are dissoived. The agueous
compositions of the invention may be solutions, suspensions, or gels. After preparation
the solution, suspension, or gel the compositions are then packaged in dispensers suitable
8 for delivery of the ophthalmic compositions.

. The following exampies of ophthalmic compositions typify the manner in which
the invention may be practiced. The examples should be construed as illustrative, and not
as a limitation upon the overall scope of the invention. The percentages are expressed on
& weight/volume basis. "Active Agent” means one or more compounds of Formula L

1) : Formulstion 1

0.01 - 0.5%

0.01%

0.01% + 10% excess
0.1%

0.03%

0.1%

g.s. 290-300 mOsm/Kg
pH adjustment with NaOH and/or HCI pH42-74

Water : q.s. 100%

18
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Formulation 2

Active Agent
Hydroxypropyl Methylceliulose
P@lymbame 80

pH sdjusement with NaOH and/or HCI
Water

PCTIUSISOTI8Y

0.01 - 0.5%
0.5%
- 0.01%
0.01% + 5% excess
001%
0.2%
g.5. 290-300 mOsm/Kg
pH42-74
q.s. 100%

This Sheet Has Been Rﬁl&ceﬁ
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W=0H
R = H, C, (un)branched alkyl, CF,, SR*
s Y = OR®, NR°R®
R*"-(CH), ZHCH) A, -(CH),Z-(CH) A’
r=2-6
P=0-6 , |
Z*= 0, C=0, OC(=0), C(=O)NR’, NR)C(=0), -S(0),CH,-, S, CHOR®, NR?
0 7%= nothing, -CER"., -CR'R* | |
Psl, 2
Ri=H, C, JS(un)branched alkyi, (un)substituted aryl (substitution &s defined by X
below), (un)substituted heterocycle (substitution as defined by X below)
A = H, OH, (un)substituted ary} (substitution as defined by X below),
15 (un)substitnted heterocycle, -(CH,),OR?
A’ = OH, (un)substinuted aryl (substitution as defined by X below),

(un)substituted heterocycis (substitution as defined by X below), -(CH,)OR®

R* = €, (ua)branched alkyl

R®=H, OR’

Y R'= H, C, un)branched alkyl, (un)substituted aryl (substitution as defined by
X below) ' |

X and X' independently = H, F, Cl, Br, I, OR’, CN, OH, S(O)R", CF,, R,

NO,
-_\
T
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27 —
m =03 : —
o = 0.5 |
=02 v

- s .
nEteim.

The 3-benzoyiphenylacetic acid derivative of Claim 1 wi

W=H

R=H, CH,

Y = NR°R®, -NHOH

R® = C,, (un)branched alkyl

R’ = (CI,),-Z2-(CH,) A, (CH,)-Z*-(CH,)-A’
t =2-4

r =2

=0

Z* = nothing

A=H

A’ = (un)substituted aryl (substitution as defined
Rf = H, OR’

R’ =H, C,; alkyl
X and X indepen
m =02

m =03

=l

by X below)

denly = H, F, C1, Br, CF,, S(O),R*OR"

The 3-benzoylphenylacetic acid derivative of Claim 1 wherein the derivative is
sclected from the group consisting of 2-Amino-3-(4-fluorchenzoyl)-@{methyithic)-
N-(2-methoxy)ethylacemmide, 2-Amino-3-{4-flucrobenzoyl)-c{methyithio)-N-3-
(3,4-dimethoxyphenyl)propylacetamide, 2-Amino-3-(4-fluarobenzoyi)-N-(2-
methoxy)ethyl phenylacetamide, 2-Amine-3-(4-flucrcbenzoyl)-N-3-(3,4-
dimethoxyphenyl)propy! phenylacetamide, and 3-Benzoyl-2-nitrophenyl-N-3-(3,4-
dimethoxyphenyDpropyl acetamide,

W



worss | S—

cphzhalmm mﬂammamry disorders and ocular pain which compmcs an anti-
iflammatory-effective amount of a 3-benzoylphenylacetic acid derivative of the

| R = H, G, (un)branched alkyl, CF,, SR*

Y = OR’, NR"R’' _
R’ = H (except when Y = OR), C,.(o (un)branched alkyl, (un)substimted
{substitution as defined by X below), (un)substituted heterocycle
as defined by X below), -(CH,), Z(CH,) A

u@ n=26 '
a' =16
Z = nothing, 0, C=0, 0C(=0), C(=0)0, C(=O)NR’,
NR*C(=0),5(0),,,CHOR?, NR?
n? = 0-2

s _ R? = H, C, ¢ (un)branched alkyl, (un)substituted aryl (substitution as defined by X
below), (un)substituted heterocycle (substitution s defined by X below)

{un)substituted heterocycle (substitution as defined by X below), e(C'H,) OR®
R*=H, OH, OR

0 X snd X' independemtly = H, F, C}, By, §, OR’, CN, OH, S(O)gR®, CF,, R, NO,
R* = C; 4 (um)branched alkyl
m = (-3
m’ = 0-5
W=0H

Sheet Has Been Rﬁaced

TN
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The composition of Clmm 4 wherein the 3~benzuy1yhcny!aceac acid derivative is
of the formula:

R =R, G, alkyl

Y = NRR”

R' = H, G, ¢ (un)branched alkyl, -(CH,)Z(CH, )yA

Z = nothing, O, CHOR?, NR®

R, =H

A = H, OH, (un)substitnted aryl (substitution as defined by X below)
X and X’ independently = H, F, Cl, Br, CN, CF,, OR, SR®, R*
R'=H

R* = Cp, (un)branched atky]

m = -2
m =02
W=H
u =24
o =03

The composition of Claim 4 wherein the 3-benzoylphenylacotic acid derivative is
selected from the group consisting of 2-Amine-3-(4-flucrobenzoyl)-a-(n-
pmpylthm)—phenyla@emm 2-Amino-3-benzoyl-a-{n-propylthio)-

lacetamide, 2-Amino-3-(4-chlorobenzoyl)-a-{n-propyithio)-phenylecetamide,
2-Amino-3-benzoyl -3-chloro-a -(methylthio)-phenylacctamide, 2-Amino-3-(4-
robenzoyl)-c(methyithio)-N-(2-methoxy)ethylacewmmide, 2-Amino-3-(4-
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fiuorobenzoyi)-c:(methylthio)-N-3-(3,4-dimethoxvphenyDpropyiscetamide, 2-Amino-
3=(4=ﬂmbmmyl)~phwyiacemmidc, 2-Amino-3-benzoyi-phenylacetamide, 2-
Amino-3-(4-chlorobenzoyl)-phenylacetamide, 2-Amino-3-benzoyl-5-
chﬁmwhenyiacgmmds, 2-Amino-3-(4-fluorobenzoyl)-N-(2-methoxy)ethyl

henylacetamide, 2-Amino-3-(4-fluarobenzoyl)-N-3-(3,4-dimethoxyphenylipropyl

lacetamide S-Benmylazemhenyleﬁ&(l -dimethoxyphe:
acetamide, Hthyl 2-Amino-3-(4-bromobenzoyi)benzene acetate, 2-Amino-3-(4-

' bromobenzoyl)-phenylacetamide, and 2-Amino-3-(4-bromobenzoyl)-N-methyi

pheny lacetamide.

The composition of Claim 6 wherein the 3-benzoylphenylacetic acid derivative is
selected from the group consisting of 2-Amino-3-{4-flnorcbenzoyl)-o-(n-
propylthio)-phenylacetamide, 2-Amino-3-(4-chlorobenzoyl)-a-(n-propylthio)-
phenylacetamide, 2-Amino-3-(4-chiorobenzoyl)-c-(n-propylthic)-phenylacetamide,
2-Amino-3-benzoy! -S-chloro-o: -(methylthio)-phenylscotamide, 2-Aming-3-(4-
flunrobenzoyl)-phenylscetamide, 2-Aminc-3-benzoyl-phenylacersmide, 2-Amino-
3-(4-chlorobenzoy!)-phenylacetamide, 2-Amino-3-benzoyl-5-
chiorophenylacetamide, and 2-Amino-3-(4-bromobenzoyl)-phenylaceamide.

The composition of Claim 7 wherein the 3-benzoyiphenylacetic acid derivative is
selected from the group consisting of 2-Amino-3-(4-flucrobenzoyl)-
phenylacetamide, Z»Ammiinbmzuyl-phmﬂaccmmd@ snd 2-Amino-3-(4-
chiorobenzoyl)-phenylacetamide

The composition of Claim 4 whesrein the amount of &hnzwiphsnyh&ccm acid is
from about 0.001 to about 4.0% (wiv).

The composition of Claim 9 wherein the amount of 3-benzoylphenylacetic acid is
from about 0.01 to about 0.5% (w/v).

A method of weating ophthalmic inflsmsmatory discrders and ocular pain which
‘comprises topically administering to the eye a pharmaceutica

T
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comprising an ant-inflammatory-effective amount of a 3-benzoviphenylacetic acid
derivative of the formula:

R = H, G, (un)branched alkyl, CF;, SR
Y = OR’, NR"R’

R’ = H (except when Y = OR), C,.,, (un)branched alkyl, (un)substimted
{substitstion as defined by X below), (un)substituted heterocycle (substitution as
defined by X below), -(CH)LZ(CH)A

n=26 :

n = 18

Z = nothing, O, C=0, 0C(=0), C(=0)0, C(=0)NR®, NR'C(=0),S(0),..CHOR?,
NRS

0 = -2

R® = H, C, ¢ (un)branched slkyl, (un)substituted aryl (substitution as defined by X
below), (un)substituted heterocycle (substitution 23 defined by X below)

A = H, OH, optionally (un)substituted ary} (substitution as defined by X below),
(un)substituted heterocycle {substitation as defined by X below), -(CH,),OR®

R® =H, OH, OR' | .

X and X* independently = H, F, (1, Br, I, OR', CN, OH, S(O),R*, CF,, R%, NO,
R* = C, ; (un)branched alkyl

m =03

m =05

W=0,8 C-
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12.  The method of Claim 11 wherein the 3-benzoyiphenylacetic acid derivative is of
the formuila:

R =R, Gy, alkyl
Y = NR'R"
s R' = H, C; ¢ (un)branched aikyl, -(C¥,) Z(CH, },A
Z = nothing, O, CHOR?, NR®
R, =H
A = H, OH, (un)substiuted ary] (substitution as defined by X below)
X and X' independenty = H, F, CI, Br, CN, CF,, OR,, SR, R*
0 " R'=H
" R*=C,, (un)branched alkyl
m = -2
m =02
W=H
15 n=24
| W =03

method of Clsim 11 wherein the 3-benzoyiphenylacetic acid derivative is
selected from the group consisting of 2-Amino-3-(4-flucrobenzoyl)-a-(n-
ylacetamide, 2-Amino-3-benzoyl-a-(o-propylthio)-
acetamide, 2-Amino-3-(4-chiorobenzoyl)-o-(n-propylthio)-phenylacetamide,
2- Ammo&bemyl -3-chloro-a n(me&yﬁtﬂm)ophsnymm 2-Amino-3-(4-
fluorobenzo i)ﬂu(mezhylmhm)aN»(z-mzhoxy)smy cetamide, 2-Amino-3-(4-

13.
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 3-(4-fluorobenzoyl)-phenylacetamide, 2-Amino-3-benzoyl-phenylacetamide, 2-

Amimu&macwmyl)—phmﬂacsmmids 2-Amino-3-benzoyl-5-
chlorophen ymm 2~Am1m3s{4ﬂﬂmbemyl}eNe{2«mcm@xy)eﬂ1yﬁ

lacetamide, pitrophe y!lsN-=3=(3 %mw;&mm
mide, Ethy! }Aminma&(&hmobemmyl)bemm acetate, 2-Amino-3-(4-

mide, and 2-Amino-3-(4-bromobenzoyl)-N-methyl

The method Claim 13 wherein the 3-benzoylphenylacetic acid detivative is selected
from the group consisting of 2-Amino-3-(4-flucrobenzoyl)-a-(n-propylthio)-

lacetamide, 2-Amino-3-(4-chiorobenzoyl)-o-(n-propylthio)-phenylacetamide,
2- Amnw%(khﬂmbemﬂkw(wmyhhm}pﬁsmﬁmmd& 2-Amino-3-
benzoyl-S-chioro-c-(methyithio)-phenylacetamide, 2-Amino-3-{4-fluorobenzoy
phenylacetamide, 2-Amino-3-benzoyl-pheaylacetamide, 2-Amino-3-(4-
chlorobenzoyl)-phenylacetamide, 2-Amino-3-benzoyl-S-chlorophenylacetamide,
and 2-Amino-3-(4-bromobenzoyl)-phenylacetamide

B-

The method of Claim 14 wherein the 3-benzoyiphenylacetic acid devivative is
sclected from the WP consisting of 2-Amino-3-(4-flucrobenzoyl)-
St etamide and 2-Amino-3-(4-

The method of Claim 11 wherein the amount of 3-benzoyiphenylacetic acid is from
about 0.001 to about 4.0% (wiv).

The method of Claim 16 wh@‘aimh_samwmwf&bem@hwyw acid is from
about 0.01 to sbout 0.5% (w/iv).
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