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“PROCESS FOR THE PREPARATION OF NEPAFENAC”

Cross-Reference to Related Applications:

This appliéat-ion claims the benefit of priority to IN 2823/CHE/2013, filed June 27, 2013
and IN 4979/CHE/2013, filed November 4, 2013, which are hereby expressly

incorporated by reference in their entirety.
Field:

Processes for the preparation of nepafenac and intermediates thereof, as well as processes

for the purification of nepafenac.
Description of the Related Art:

Nepafenac is a non-steroidal anti—.ihﬂ-amm’atory drug (NSAID) approved for ophthalmic
use. Nepafenac is sometimes referred to as 2-amino-3-benzoylbenzeneacetamide and is

structurally represented by Formula (I).
0 NH

NH,
O 0 O

Formula (I)

U.S. Patent No. 4,313,949 discloses nepafenac and its preparation by treating 2-
aminobenzophenone (II) with 2-(methyl-thio)acetémide (IIl) in the presence of -
butylhypochlorite to afford 2-(2-amino-3-benzoylpheny1)-2-(methylthio)acetamide (IV),
which is subsequently reduced in the presence of Raney nickel and crystallized from

isopropyl alcohol to afford nepafenac. This -pfocess is represented below in Scheme 1.
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Scheme 1

U.S. Patent No. 8,278,484 discloses a process for the preparation of nepafenac in which
5  2-aminobenzophenone (II) is treated with 2-(methylthio)acétamide (1iI) in the presence of
N-chlorosuccinimide to afford 2-(2-amino-3-benzoylphenyl)-2-(methylthio)acetamide
(IV), which is subsequently reduced in the présence of Raney nickel to afford nepafenac.

This process is represented below in SchemeII ,

SMe .

. _NH, o} NH, SMe
0 NH,
NH,
N ——
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_ Et;N/ DCM :
m (v)
¢} NH,
NH,
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. . - !
(o]
o
10 ‘ Scheme I

Indian Publication No. 148/ MUM/2011 discloses a process for the preparation of
Vnepafenac in which 2-aminobenzophenone (II) is treated with 2-(methylthio)acetamide
(III) in the presence of N-chlorophthalimide to afford 2-(2-amino-3-benzoylphenyl)-2-
15 (methylthio)acetamide (IV), which is subsequently reduced in the presencé of Raney

nickel under hydrogen pressure to afford nepafenac.
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A structurally similar impurity is also formed during the preparation of nepafenac; This
impurity is known as 2-amino-3-benzoyl-5-chlorobenzeneacetamide and is represented

below by Formula (Ia).

2-Amino-3-benzoyl-5-chlorobenzéne acetamide

Formula (1a)

This impurity is difficult to remove by conventional purification methods. Moreover,
U.S: Paténth@; ~8-,2§7¢8~;4;84de_scri~bes this impurity as causing “reproducibility problems”
during the synthesis ‘of nepafenac and also characterizes the formation of this impurity as
a ‘“drawback” suffered by the synthesis described in U.S. Patent No. 4,313,949.
Accor‘d?i;p;gl.y,. there is a continuing need for new and improved processes for -the
preparation .:of.ﬁepafenap,‘as well as methods for remov:i.ng, ;redf,ueing, or eliminating the

chi

formed durmg ‘the preparation of nepafenac from nEpéferiac

compositions.

Summiary of the Disclosure:

Some aspects of the present disclosure are to provide a process for the preparation of

. nepafenac.

One aspect provides a process for the preparation of 2-(2-amino-3-benzoylphenyl)-2-
(methylthio)acetamide (I'V), comprising: treating 2-aminobenzophenone (II) with 2-
(methylthio)acetamide (III) in the presence of sulfuryl chloride to afford 2-(2-amino-3-

benzoylphényl)-2-(methylthio)acetamide (I'V).

One aspect provides a process for the preparation of nepafenac, comprising:

(8]



10

15

20

25

30

WO 2014/207769 PCT/IN2014/000429

a) treating 2-aminobenzophenone (II) with 2-(methylthio)aéetamide (1) in the
presence of sulfuryl chloride and a base to afford 2-(2-amino-3-benzoylphenyl)-
' 2-(methylthio)acetamide (1V), and

b) removing the thiomethyl moiety from the 2-(2-amino-3-benzoylphenyl)-2-
(methylthio)acetamide (IV) to afford nepafenac.

In some embodiments, the removing of the thiomethyl moiety is conducted under
reducing conditions. In some embodiments, the reducing conditions comprise hydrogen
gas and a catalyst. In some embodiments, the catalyst is Raney nickel, palladium on
carbon, palladium oxide, or platinum oxide. In some embodiments, the catalyst is Raney
nickel. In some embodiments, the catalyst is palladium on carbon. In some
embodiments, the catalyst is platinum oxide. In some embodiments, the catalyst is
palladium oxide. In some embodiments, the reducing conditions further comprise a
solvent selected from the group consisting of diethyl ether, fetrahydrofuran, and
diisopropylether. In some embodiments, the base is a trialkylamine, a dialkylamine, a
cycloamine, or an N-alkylcycloamine. In some embodiments, the base is selected from .
the group consisting of: triethylamine, diisopropylamine, métfhyl'isopropylémine, N-

methylmorpholine and mixtures thereof. In some embodiments, the base is triethylamine.

In some embodiments, the base is diisopropylethylamine. In some embodiments, the

treating of 2-aminobenzophenone (II) with 2-(methyl‘t¢hio)acetémide (III) occurs in a
solvent selected from the group consisting of dichloromethane, dichloroethane, .

chloroform, diethyl ether, tetrahydrofuran, diisopropylether and mixtures thereof.

Some embodiments are directed to a process for the purification of a nepafenac

composition containing a halogenated impurity, comprising: subjecting a nepafenac

compo'siti‘c')n containing a halogenated impurity to reducing conditions, wherein the

reducing conditions convert the halogenated impurity to nepafenac, and optionally

crystallizing the resultant nepafenac composition. In some embodiments, the halogenated

| impurity is 2-amino-3-benzoyl-5-chlorobenzeneacetamide. In some embodiments, the

reducing conditions comprise hydrogen gas and a catalyst. In some embodiments, the

catalyst is Raney nickel, palladium on carbon, palladium oxide, or platinum oxide. In
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some embodiments, the reducing conditions further include a base. In some
embodiments, the base is selected from the group consisting of sodium hydroxide,
potassium hydroxide, sodium carbonate, potassium carbonate, diisopropylamine,
methylisopropylamine and triethylamine. In some embodiments, the resultant nepafenac
composition is crystallized and the crystallization is performed in a solvent comprising an
alcohol. In somé,embodziments, the alcohol is methanol, ethanel, isopropanol or mixtures
thereof. In some . embodlments, ‘the resultant nepafenac is crystallized from an

is»opropanol*-w'ater ©:D mixture.

Some embodiments are directed to a process for the preparation of 2-(2-amino-3-
benzoylphenyl)_—2-(methylthio)a_cetamide (Iv), comprising: treating 2-
aminobenzoplienoné-(If) with 2:(methylthio)acetamide (IH) in the présen'cg of sulfuryl
chloride and a base to afford 2-(2-amino-3-benzoylpheny1)-2-(methylthio)acetamide
(IV). In some embodiments, the base is a trialkylamine, a dialkylamine, a cycloamine, or

an N-alkylcycloamine. In some embodiments, the treating occurs at about -30° C.

Some embodiments are directed to a process for the preparation of nepafenac,
comprising:

a) treating 2-aminobenzophencne (II) with 2-(methylthio)acetamide (III) in the
presence of sulfu‘ryl cih_‘iori’dé and a base to affofd 2-(2-am~ino-3-behzoylphenyl)-
2-(methylthio)acetamide (IV); |

b) removing the thiorh‘ethyl moiety from the 2-(2-amino-3-benzoylphenyl)-2-
(methylthlo)aceta ide (IV) to afford a inépé«fejna‘c-“ composition containing a
halogenated impurity;

c) subjecting the nepafenac composition containing the haiogenate’d impurity to
reducing condvit-i’ons,‘ wherein the reducing conditions convert the halogenated
impurity to nepafenac; and |

d) optionally crystallizing the resultant nepafenac composition.

Some embodiments are directed to a process for the preparation of nepafenac,

comprising:
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a) treating 2-aminobenzophenone (II) with 2-(methylthio)acetamide (III) in the
presence of  sulfuryl chloride to afford 2-(2-amino-3-benzoylphenyl)-2-
(methylthio)acetamide (1V), and _

b) removing the thiomethyl moiety from the 2-(2-amino-3-benzoylphenyl)-2-
(methylthio)acetamide (IV) to afford nepafenac.

Some embodiments are directed to a process for the preparation of nepafenac,
comprising:

a) freating 2-aminobenzophenone (II) with 2-(methylthio)acetamide (III) in the
presence of sulfuryl chloride to afford 2~(2-amino-3-benzoylphenyl)-2—'
(methylthio)acetamide (IV), and

b) reducing the 2-(2-amino-3-benzoylphenyl)-2-(methylthio)acetamide (V) to

afford nepafenac.

Some embodiments are directed to a process for the purification of a nepafenac
composition containing a halogenated impurity, comprising: subjecting a nepafenac
composition containing a halogenated impurity to reducing conditions, wherein the

reducing conditions convert the halogenated impurity to nepafenac.

Some embodiments are directed to a process for the purification of a nepafenac
composition containing a chlorinated impurity, comprising: hydrogenating a nepafenac
compeosition containing a chlorinated impurity, wherein the hydrogenating converts the

chlorinated impurity to nepafenac.

Some embodiments are directed to a process for the purification of a nepafenac
composition containing a chlorinated impurity, comprising:
a) hydrogenating a nepafenac composition containing a chlorinated impurity,
wherein the hydrogenating converts the chlorinated impurity to nepafenac, and
b) optionally crystallizing the step a) product in an alcohol and water solvent to

afford nepafenac.
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Some embodiments are directed to a process for the purification of a nepafenac
composition containing a chlorinated impurity, comprising:
a) hydrogenating a nepafenac composition containing a chlorinated impurity in the
presence of a catalyst and a base,
b) optionally crystallizing the step a) product in 'an alcohol and water solvent, and

isolating pure nepafenac.

Scheme III below represents other embodiments in the p‘r'es’ent«diVSCl'osure.

O NH, S0Cl, O NH, SCH3
o] (Sulphuryt chloride) A Nk
DRORE ™ &
e 2-Méthylthio (mithyithio)
2-Aminobenzophenone acetémi . Tt
1) (i
O NH,
NH,
. TUOuUy
Nepafenac
(U2
Scheme HI

Detailed Description of the Disclosure:

The present disclosure is directed to a process for the preparation of nepafenac, wherein

2-aminobenzophenone of Formula -(I) is treated with 2-(met ',‘S{};tfhio),acet‘amide of

Formula (1) in the presence of sulfuryl chlotide to yield 2:@ enzoylph
2-(methylthio)acetamide of Formula (IV), which upon reduction affords nepafenac,

represented by Formula (I). See, e.g., Scheme LIl above.

. The present disclosure also relates to a process for the purification of nepafenac to

remove a structurally similar impurity, wherein the nepafenac containing the structurally
similar impurity compound is subjected to hydrogenation in the presence of a catalyst and
a base, followed by isolation, to afford nepafenac. The obtained nepafenac of formula (I)

is optionally subjected to crystallization in a mixture of alcohol and water to obtain a
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purified nepafenac. In some embodiments, the structurally similar impurity is a
halogenated impurity, particulary one which contains a halogenated aromatic ring. In
some embodiments, the halogenated  impurity ~ is  2-amino-3-benzoyl-5-

chlorobenzeneacetamide.

One embodiment of the present disclosure is to provide an improved process for the
preparation of nepafenac comprising the steps of: ‘
a) reacting 2-aminobenzophenone of Formula (II) with 2-(methylthio)acetamide of
Formula (III) in the presence of sulfuryl chloride to afford a 2-(2-amino-3-
benzoylpheny1)-2-(methylthio)acetamide (IV), and

b) reducing the compound of formula (IV) to obtain nepafenac.

The reaction of 2-aminobenzophenone of Fdrmula (II) with 2-(methylthio)acetamide of -
Formula (III) is carried out in the presencé of sulfuryl chloride and a base, preferably an
organic base in a chlorinated solvent, at a temperature in the range of about -40° to about
0° C, preferably about -30° C, for a period of about 30 minutes to about 2 hours to afford
a 2—(2—afnino-3-b‘enzoyl»pheny1)’—2—'(méthylthi0x)acetamide of formula (IV). The 2-(2-
amino-3-benzoylpheny 1)-2-(methylthio)acetamide of formula (1V) is then reduced in the
presence of a c‘atalyist under hydrogen pressure in a suitable solvent, such as an ether and
water solvent, at a temperature in the range of about 20° C to about 35° C and the
reaction mixture is stirred for a period of 10 minutes to 60 minutes to afford nepafenac of
formula (I). One of skill in the art will readily understand that a 2-(alkylthio)acetamide
may be utilized in place of the specifically exemplified 2-(methylthio)acetamide.
Moreover, a skilled artisan will readily recognize that alternative sources of hydrogen
may. be utilized in place of hydrogen gas in the reduction reaction described above. Such
alternative sources ihclude, but are not limited to, hydrazine, dihydronapthalene,
dihydroanthracene, isopropanol, formic écid, and the like. Alternative hydrogen sources

for reduction reactions are well-known in the synthetic arts.

According to the present disclosure, the base that is utilized in the reaction of 2-

aminobenzophenone of Formula (II) with 2-(methylthio)acetamide of Formula (III) in the



10

15

20

25

30

WO 2014/207769 PCT/IN2014/000429

presence of sulfuryl chloride may be Selected form organic amines such as
trialkylamines, dialkylamines, monoalkylamines, cycloamines, and N-alkyicycloamines.
As used herein, “alkyl” refers to C]-C(, linear and branched alkyl groups. As used herein,
“cycloamine” refers to dialkylamines in which two of the alkyl groups are taken together
to form a nitrogen-containing heterocyle (such as morpholine, piperidine, piperazine,
pyrrolidine, imidazole, and pyridine). Non-limiting examples of trialkylamines include
triethylamine and diisopropylethylamine. Non-limiting examples of dialkylamines.
mclude dusopropylamme and me'thylisopropylamine. Non-limiting exampies 6f N-
alkylcycloamines  include  N-methylmorpholine, = N,N-dimethylpiperazine,  N-
methylpiperazine, and N-methylpyrollidine. A skilled artisan will readily understand

that mixtures.of the aforementioned bases can be utilized.

According to the present disclosure, the solvent for the reaction of 2-aminobenzophenone
of Formula (II) with 2-(methylthio)acetamide of Formula (11I) in the presence of sulfuryl
chloride may be selected from chlorinated solvents such as dichloromethane (or “DCM”),

dich @rqegbane, or chloroform, as well as ether solvents such as diethyl ether,

»tétl‘:ahydr(‘f)\ffhfaﬁ-‘ -or diisopropylether. Additional solvents include those suitable for

e

aromatic acylation reactions.

According fo the present disclosure, the catalyst for the reduction of 2-(2-amino-3-
benzoylpheny1)-2-(methylthio)acetamide may be a metal catalyst such as Raney nickel, -
Palladium on carbon, Palladium oxide, or Platinum oxide. The solvent used in the
reduction of’ 2f(2-amino--3—benzoyl_pheny1)-2-(methylthio)acetarﬁide may be selected
from an ether solvent such as without limitation, diethyl ether, tetrahydrofuran, or
diisopropylether. ~ Other solvents include those that are compatible with catalytic
reductions, mixtures thereof, and aqueous mixtures thereof. Such solveﬁts include, but

are not limited to, alcohols exemplified by methanol, ethanol, isopropanol and #-butanol.

Another embodiment of the present disclosure relates to an improved process for the
purification of nepafenac containi‘hgvthe structurally similar impurity comprising the steps

of:
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a) hydrogenating nepafenac containing 2-amino-3-benzoyl-5-
chlorobenzeneacetamide as a chlorinated impurity in the presence af a catalyst
and a base;

b) optionally crystallizing the step a) product in a mixture of alcohol and water
solvent; and

c) isolating nepafenac.

According to the present disclosure, impure nepafenac, which is containing 2-amino-3-
benzoyl-S—chlorobenzene acetamide as a halogenated impurity in the range of, for
example, about 0.3% to about 0.7%, is hydrogenbated in the presence of a catalyst and a
base in a solvent at about 40-45° C under 5-7 psi hydrogen pressure until effective
r¢action completi()n-, or for about about 6-15 hours, about 8-10 hours, or about 12-13
hours. After the effective completion of the reaction, the catalyst is filtered and the filtrate
is concentrated to afford nepafenac. This is then optionally subjected to further
purification by crystallization from an appropriate solvent. Crystallization solvents
include, but are not limited to, alcohols such as methanol, ethanol, isopropanol, »n-
butanol, or mixtures thereof, as well as alcohol-water mixtures. A 9:1 ratio of alcohol to
water has proven useful in practice, with 9:1 isopropanol:water being particularly

preferred.

According to the present disclosure, the catalyst for use during the removal of the
halogenated impurity may be selected from metal catalyst such as withbut limitation,
palladium on ¢arbon, or platinum oxide. Palladium on carbon is particularly preferred.
The base for use during the removal of the halogenated impurity is one that is sui-table for
use during catalytic reductions, and may be selected without limitation from bases such
as sodium hydroxide, potassium hydroxide, sodium carbonate; potassium carbonate,
diisopropylamine, methylisopropylamine and triethylamine. Organic amines such as
trialkylamines,  dialkylamines, monoalkylamines, cycloalkylamines, and N-
alkylcycloamines as previously described above are particularly preferred. Moreover, a
skilled artisan will readily recognize that alternative sources of hyd-ro‘gen as described

above may be utilized in place of hydrogen gas in the reduction reaction.

10
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According to the present disclosure, the solvent for for use during the removal of the
halogenated impurity includes, but is not limited to those that are suitable for use during
catalytic reductions. These include alcohols such as methanol, ethanol, isopropanol and
n-butanol, ethers such as diethyl ether and tetrahydrofuran, and esters such as ethyl

acetate.

Additional Aspects of the Detailed Disclosure

Additional aspects of the detailed disclosure are repeated and further enumerated as

follows:

1. A process for the preparation of nepafenac, comprising:

a) treating 2-aminob‘énzophenone (I) with -2-(methylthio)acetamide (III) in the

presence of sulfuryl chloride and a base to afford 2-(2-amino-3-benzoylphenyl)-
- 2-(methylthio)acetamide (IV), and

b) removing the thiomethyl moiety from the 2-(2-amino-3-benzoylphenyl)-2-
(methylthio)acetamide (IV) to afford nepafenac.

2. A process for the preparation of nepafenac, comprising:

a) treating Z;amvin,04benquhenone an wizth 2-(methylthio)acetamide (III) in the
presence of sulfuryl chloride and a base to afford 2-(2-amino-3-benzoylphenyl)-
2-(methylthio)acetamide (IV);

b) removrizng the _thiiofn’éthyl ‘moiety from the 2-(2-amino-3v-benz‘0yl.phe,nyl)-2-
(methylthlo)acetamlde(IV)to afford a neépafénac composition containing a
hal‘ogeﬁatcd impurity; _

¢) subjecting the nepafenac composition containing the halogenated impurity to
reducing conditions, wherein the reducing conditions convert the halogenated
impurity to nepafenac; and ‘

d) optionally crystallizing the resultant nepafenac composition.

3. A process for the purification of a nepafenac composition containing a halogenated
impurity, comprising: subjecting a nepafenac composition containing a halogenated

impurity to reducing conditions, wherein the reducing conditions convert the

11
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10.

11

12.

13.

14.

15.

halogenated impurity to nepafenac, and optionally crystallizing the resultant
nepafenac composition.

A process for the preparation of  2-(2-amino-3-benzoylphenyl)-2-
(methylthvio)ace{amide (IV), comprising: treating 2-aminobenzophenone (II) with 2-
(methylthio)acetamide (II) in the presence of sulfuryl chloride and a base to afford 2-
(2-amino-3-benzoylpheny1)-2-(methylthio)acetamide (IV).

The process of any one of aspects 1-4, wherein the removing of the thiomethyl
moiety is conducted under reducing conditions.

The process of any one of aspects 1-5, wherein the reducing conditions comprise a
hydrogen source and a catalyst.

The process of any one of aspects 1-6, whérein the catalyst is Raney nickel, palladium
on carbon, palladium oxide, or platinum oxide.

The process of any one of aspects 1-7, wherein the reducing conditions further
comprise a solvent selected from the group Consistihg of diethyl ether,
tetrahydrofuran, and diisopropylether.

The process of any one of aspects 1-8, wherein the hydrogen source is hydrogen gas.
The process of any one of aspec‘té 1-9, wherein the base is a tria’:lkyhminé, a
dialkylamine, a cycloalkylamine, or an N-alkylcycloamine.

The process of any one of aspects 1-10, wherein the base is selected from the group
consisting of: triethylamine;, diisopropylamine, methylisopropylamine, N-
methylmorpholine and mixtures thereof.

The process of any one of aspects 1-11, wherein the treating of 2-

aminobenzophenone (I1) with 2-(methylthio)acetamide (1I) occurs in a selvent

selected from the group consisting of dichloromethane, dichloroethane, chloroform,
diethyl ether, tetrahydrofuran, diisopropylether and mixtures thereof.

The process of any one of aspects 1-12, wherein the halogenated impurity is 2-amino-
3—benzbyl-S—chlorobenzeneacetamide.

The process of any one of aspects 1-13, wherein the reducing conditions further
include a base.

The process of any one of aspects 1-14, wherein the base is selected from the group

consisting of sodium hydroxide, potassium hydroxide, sodium carbonate, potassium

12
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carbonate, diisopropylamine, methylisopropylamine and triethylamine and the
hydrogen source is hydrogen gas.

16. The process of any one of aspects 1-15, wherein the resultant nepafenac composition
is crystallized and the crystallization is performed in a solvent comprising an alcohol.

17. The process of any one of aspects 1-16, wherein the alcohol is methanol, ethanol,
isopropanol or mixtures thereof. ‘

18. The process of any one of aspects 1-17; wherein the res,uzltanf nepafenac is
crystallized from an isopropanol-water (9:1) m_ixturé.‘

19. The process of any one of aspects 1-18, whereiﬁ treating the 2-aminobenzophenone
(I1) with the 2-(methylthio)acetamide (III) in the presence of sulﬁxryl chloride and a
base is conducted at a temperature between -4O‘F> Cand 0°C.

20. The process of any one of aspects 1-19, wherein tieating:the 2-aminobenzophenone
(II) with the 2-(methylthio)acetamide (II) in the pré’sj:éh“c"‘e’ of sulfuryl chioride and a

base is conducted at a temperature of about -30° C.

Examples

In view of the above description and the examples below, one of ordinary skill in the art
will be able to pra_cticé the invention as claimed without undue experimentation. The
foregoing will be better understood with reference to the following examples that detail
certain procedures for the preparation of molecules, compositions and formulations
according to the present invention. All references made to these examples are for the
purposes of illustration. The following examples should not be considered exhaustive,
but merely illustrative of only a few of the many aspects and embodimerts co’ntem;fil'at:éd

by the present disclosure.

Example-1: Prepération of 2-amino-3-benzoyl-a-(methylthio)phenylacetamide (also

referred to as 2-(2-amino-3-benzoylphenyl)-2-(methylthio)acetamide)
To a suspension of 2-aminobenzophenone (75 g) and 2-(methylthio)acetamide (22 g) in

methylene dichloride (450 mL) was added dropwise a solution of sulfuryl chloride (25 g)

in methylene chloride (300 mL) at -30° C over a period of 30 min. The resulting mixture
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wasv stirred for 30 min at -30° C; followed by the slow addition of triethylamine (76 g) at
-30° C and the reaction mixture was maintained for 60 minutes at the same temperature.
The reaction mixture temperature was then raised to room temperature and the reaction
was quenched with water (500 mL). The aqueous layer was separated and extracted
twice with methylene chloride (2 x 200 mL). The combined organic layer was

concentrated under reduced pressure to afford a residue that was subsequently dissolved

in isopropyl glc‘dﬁolz ( 19 °:70° C. The solution was allowed to cool to room
tempéfature and stirred for 3() 'm,m.. The resultant solid was filtered, washed with
isopropy! alcohol (150 mL) and dried at 50-55° C in a hot air oven to afford 2-amino-3-

benzoyl-a-(methylthio)phenylacetamide (26 g) as a yellow solid.

Example-2: Preparation of nepafenac

‘To a solution of 2-amino-3-benzoyl-a-(methylthio)phenylacetamide (26 gm) in

tetrahydrofuran (340 mL) and water (80 mL), Raney nickel (wet 208 g) was added at
room temperature. The mixture was stirred for 15 min and filtered through a hyflo bed.
The filtrate was concentrated under reduced pressure and the obtained solid was
dissolved in isopropy! alcohol (780 mL) at about 75°-80° C. The solution was allowed to
cool to room temperature and the resultant precipitate was filtered and dried at about 50-

55° C under reduced pressure to afford nepafenac as a yellow solid (13 g).
Example 3: Purification of nepafenac

To a solution of nepafenac (17 g) containihg 0.35% of 2-amino-3-benzoyl-5-
chlorobenzeneacetamide in methanol (2550 mL) was added potassium carbonate (17 g)
and 10 % palladium on carbon (1.7 g). Hydrogen gas was then applied to the mixture at
about 40-45° C and 5-7 psi pressure for about 8-10 hours. After completion, the reaction
mass was filtered and the filtrate was concentrated to afford nepafenac with 0.06 % 2-
amino-3—benzoyl—‘S—chlorobenzeneaéetamide. This product was further purified by
crystallization from an isopropanol-water mixture (9:1) to afford nepafenac as a yellow

solid (8.0 g, purity 99.86% with 0.03% 2-amino-3-benzoyl-5-chlorobenzeneacetamide).
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Example 4: Purification of hepafenac

To a solution of nepafenac (0.50 g) containing 0.67% of 2-amino-3-benzoyl-5-
chlorobenzeneacetamide in methanol (75 mL) was added potassium carbonate (0.50 mg)
and 10% palladium on carbon (50 mg). Hydrogen gas was then applied to the mixture at
abo’ut;4'0"—45° C and 5-7 psi pressure for 12-13 hours. After completion, the reaction mass
was filtered and the filtrate was concentrated to afford nepafenac with 0.08% 2-amino-3-
benzoyl-5-chlorobenzeneacetamide. This product was further purified by crystallization
from an isopropanol-water mixture (9:1) to afford nepafenac as a yellow solid (0.3 g,

purity 99.84%, with 0.03% 2-amino-3-benzoyl-5-chlorobenzeneacetamide).

‘Example 5: Purification of nepafenac

To a solution of nepafenac (17 g) containing 0.33% 2-amino-3-benzoyl-5-
chlorobenzeneacetamide in methanol (2550 mL) was added triethylamine (17 g) and 10%
palladium on carbon (1.7 g). Hydrogen gas was then applied to the mixture at about 40-

45° C and 5-7 psi pressure for 8-10 hours. After completion, the reaction mass was

- filtered and the filtrate was concentrated to afford nepafenac (yield 11 g, purity 99.86%

with 0.06% 2-amino-3-benzoyl-5-chlorobenzeneacetamide).

Example 6: Purification of nepafenac

~To a solution of nepafenac (1 g) containing 0.67% 2-amino-3-benzoyl-5-

chlorobenzeneacetamide in methanol (150 mL) was added triethylamine (1 g) and 10 %
palladium on carbon (100 mg). Hydrogen gas was then applied to the mixture at about
40-45° C and 5-7 psi pressure for 8-10 hours. After completion, the reaction mass was
filtered and the filtrate was concentrated to afford nepafenéc (yield 0.67 g, purity 99.89%

with 0.01% 2-amino-3-benzoyl-5-chlorobenzeneacetamide).
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We claim:

. A process for the preparation of nepafenac, comprising:

a) treating 2-aminobenzophenone (I with 2-(methylthio)acetamide (III) in the
presence of sulfuryl chloride and a base to afford 2-(2-amino-3-benzoylphenyl)-

2-(methylthio)acetamide (IV), and

b) rémoving the ' thiomethyl moiéty from  the 2:(2-amino-3-benzoylphenyl)-2-

‘(methylthio)acetamide (IV) to afford nepéfenac.

. The process of Claim 2, wherein the removing of the thiométhyl moiety is conducted

under reducing conditions.

. The process of Claim 3, wherein the reducing conditions comprise a hydrogen source

and a catalyst.

. The process of Claim 4, wherein the catalyst is Raney nickél, palladium on carbon,

palladium oxide, or platinum oxide.

. The process of Claim 5, wherein the reducing conditions further comprise a solvent

selected from the group consisting of diethyl ether, tetrahydrofuran, and

diisopropylether and the hydrogen source is hydrogen gas.

. The process of Claim 1, wherein the base is a trialkylamine, a dialkylamine, a

cycloamine, or an N-alkylcycloamine.

. The process of Claim 6, wherein the base is selected from the group consisting of:

triethylamine, diisopropylamine, methylisopropylamine, N-methylmorpholine and

mixtures thereof.

. The process of Claim 7, wherein the treating of 2-aminobenzophenone (H) with 2-

(methylthi'o)acetamidé (I1I) occurs in a solvent selected from the group consisting of

dichloromethane, dichloroethane, chloroform, diethyl ether, tetrahydrofuran,

* diisopropylether and mixtures thereof.

. A process for the purification of a nepafenac composition containing a halogenated

impurity, comprising: subjecting a nepafenac composition containing a halogenated
impurity to reducing conditions, wherein the reducing conditions convert the
halogenated impurity to nepafenac, and optionally crystallizing the resultant

nepafenac composition.
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10.

11

12.

13.
14.

15.

16.

17.

18.

19.

The process of Claim 9, wherein the halogenated impurity is 2-amino-3-benzoyl-5-
chlorobenzeneacetamide.

The process of Cldim 10, wherein the reducing conditions comprise a hydrogen
source and a catalyst.

The process of Claim 11, wherein the catalyst is Raney nickel, palladium on carbon,
palladium oxide, or platinum oxide.

The .pro“c-’:es,s--of Clai_m 12, whjere’_i-'n- ‘th’e*r_edueiﬂng,conditions further include a base.

The process of“Cla-ir-n 13, wherein the Base is selected from the group consisting of
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate,
diisopropylamine, methylisopropylamine and triethylamine and the hydrogen source
is hydrogen gas. |

The process of Claim 9, wherein the resultant nepafenac composition is crystallized
and the erys’tal}fi».zation is performed in a'solvent-comprising an alcohol.

The process of Claim 15, whetein the alcohol is methanol, ethanol, isopropanol or
mixtures. thereof. ‘

The process of Clalm 9, wherem the resultant nepafenac is crystalhzed from .an
lsopropanol water (9 1) mixture. -

A process for the preparation of  2-(2-amino-3-benzoylphenyl)-2-
(methylfh:io)aCetamide (Iv), com-p‘ris‘i’n_g-: treating 2-amino-benzophenone (II) with 2-

(methylthio)—aeetamide (I1) in the presence of sulfuryl chloride and a base to afford

'2-(2-amino-3-benzoylpheny1)-2-(methylthio)acetamide (IV).

The process of Claim 18, wherein the base is a trialkylamine, a dialkylamine, a

cycloalkylamine or an N-alkylcycloamine.

20. The process of Claim 18, wherein the base is an organic amine.
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