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(57) ABSTRACT

The present invention relates to an improved process for the
preparation of Oxazolidinone derivatives. More specifically,
the present invention relates to an improved process for pre-
paring (S)-N-[[3-[3-fluoro-4-[4-morpholinyl|phenyl]-2-
oxo-5-oxazolidinyl|methyl|phthalimide, an intermediate
used in the preparation of Oxazolidinone derivatives.
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PROCESS FOR THE PREPARATION OF
OXAZOLIDINONE DERIVATIVES

FIELD OF THE INVENTION

[0001] The present invention relates to an improved pro-
cess for the preparation of Oxazolidinone derivatives. More
specifically, the present invention relates to an improved pro-
cess for preparing (S)-N-[[3-[3-fluoro-4-[4-morpholinyl]
phenyl]-2-oxo0-5-oxazolidinyl |methyl|phthalimide, an inter-
mediate used in the preparation of Oxazolidinone derivatives.

BACKGROUND OF THE INVENTION

[0002] Oxazolidinones are a class of compounds contain-
ing 2-oxazolidone in the structure. Oxazolidinones are
mainly used as antimicrobials. The antibacterial effect of
oxazolidinones is by working as protein synthesis inhibitors,
targeting an early step involving the binding of N-formylme-
thionyl-t-RNA to the ribosome.

[0003] Linezolid is the first synthetic oxazolidinone class
of antibacterial agent and is chemically known as (S)-N-[[3-
[3-fluoro-4-(4-morpholinyl )phenyl]-2-ox0-oxazolidin-5-y1]
methyl]-acetamide and can be represented by the structure of
general Formula 1.
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[0004] Linezolid is indicated in the treatment of infections
caused by susceptible strains of the designated microorgan-
isms such as Vancomycin-Resistant Enterococcus faecium,
Nosocomial pneumonia, complicated skin and skin structure
infection, uncomplicated skin and skin structure infections,
community-acquired pneumonia and is commercially sold
under the brand name Zyvox®.

[0005] Linezolid is first disclosed in U.S. Pat. No. 5,688,
792. This patent also disclosed a process for the preparation of
Linezolid, which is as depicted in scheme-I given below:
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-continued

[0006] PCT Publication No. WO 1999/24393 A1 discloses
a process for the preparation of oxazolidinone derivatives
which is depicted in the scheme-II given below:

Scheme-1I

Rye—NH—CO—O0—X, +

X, —CH,—C*H(OH)—/H,C—N
Lithium

@) cation
and base

(or)

—O0*—CH,—C**H—H,C—N

R RING-CH,—N

¢}

aqueous acid,
acetic anhydride or
an acid halide or a

tri(alkylamine)

Roe-RING-CH, — NH—CO—Ry

H
N\n/CH3

(6]
@

where R, is phenyl substituted with one fluoro and one

substituted amino group, wherein the substituted amino
groups include 4-(benzyloxycarbonyl)-1-piperazinyl, 4-mor-
pholinyl and 4-hydroxyacetylpiperazinyl.

X, is C;-C,, alkyl;

X, 1is Cl, Br

[0007] R isC,-Cs alkyl

# indicates that the atoms marked with (¥) are bonded to each
other resulting in the formation of ring

and RING is
[0008]
(€]
PN
[0009] However, WO 393 does not disclose any specific

examples or suitable conditions for the preparation of Lin-
ezolid and moreover, the use of lithium on commercial scale
is not feasible.

[0010] PCT publication No. WO 2005/099353 A2 dis-
closes aprocess for the preparation of Linezolid. The process
is depicted in scheme-III given below:
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PCT publication No. WO 2006/008754 Al dis-

[0011]
closes a process for the preparation of Linezolid. The process

is depicted in scheme-IV given below:
Scheme-IV
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-continued
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[0012] Condensation of 3-fluoro-4-morpholinyl aniline
with epichlorohydrin may result in the formation of N,N-
dialkylated compound as an impurity, which may be difficult
to remove and effects the overall yield. Further, the process
requires the use expensive reagents like carbonyl diimidazole
during the carbonylation, which is hygroscopic and difficult
in handling.

[0013] Thus there is a need in the art for an improved
process for the preparation of Oxazolidinone derivatives,
which employs less expensive, easily available and environ-
ment friendly reagents.

OBIECTIVE OF THE INVENTION

[0014] The main objective of the present invention is to
provide cost-effective and commercially feasible process for
the preparation of Oxazolidinone derivatives.

[0015] Another objective of the present invention is to pro-
vide a process for the preparation of Oxazolidinone deriva-
tives which employs less expensive, easily available and envi-
ronment friendly reagents.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention provides an
improved process for the preparation of (S)-N-[[3-[3-fluoro-
4-[4-morpholinyl]|phenyl]-2-0x0-5-oxazolidinyl|methyl|ph-
thalimide of formula (II)

an

N
O
)k g
F N (6]
.

which comprises reacting carbamate compound of formula
m

(I

~
O
T

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
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R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C, -C alkyl, halogen;

with (S)-glycidyl phthalimide of formula (IV)

av)

(@)

O
A/N
@)

in the presence of a base or quaternary ammonium salt to
yield compound of formula (I).

[0017] In another aspect, the present invention also pro-
vides novel intermediate of formula (V)

V)

O
XR
O,
F N OH
\_K/ N

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C, -C alkyl, halogen;

DETAILED DESCRIPTION OF THE INVENTION

[0018] Inanembodiment, the present invention provides an
improved process for the preparation of (S)-N-[[3-[3-fluoro-
4-[4-morpholinyl]|phenyl]-2-0x0-5-oxazolidinyl|methyl|ph-
thalimide of formula (II).

an

@

&
z,
]
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which comprises reacting carbamate compound of formula
m

(I

~
U
T

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C alkyl, aryl, aralky];
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R'
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C,-C; alkyl, halogen;

with (S)-Glycidyl phthalimide of formula (IV)

av)

(@)

O
A/N
(@)

using a base or quarternary ammonium salt and in the pres-
ence or absence of a solvent.

[0019] Inanother embodiment, the reaction is carried using
a base or quaternary ammonium salt and in the presence or
absence of a solvent at a temperature in the range of 50to 150°
C. The reaction is carried out for a period of 2 to 12 hours.
[0020] In accordance with the present invention, suitable
aryl groups include phenyl, napthyl, indolyl, imidazolyl and
the like; heteroaryl groups include pyrrolyl, furyl, thiophenyl,
pyridyl, pyrimidinyl, quinolinyl, isoquinolinyl and the like;
heterocyclyl group include morpholinyl, piperazinyl, pip-
eridinyl, oxazolidinyl, quinolinyl, and the like.

[0021] Suitable base used according to the present inven-
tion is selected from organic base or inorganic base such as
triethylamine, pyridine, dimethyl amino pyridine (DMAP),
diethyl amino pyridine (DEAP), N-methyl morpholine, diiso-
propyl amine, diisopropylethylamine, potassium tert-butox-
ide, liquid ammonia, sodium hydroxide, potassium hydrox-
ide, ammonium hydroxide, sodium carbonate, potassium
carbonate, sodium bicarbonate, and the like. The amount of
base used is less and is in the range of about 0.1 to 1.0 moles.
[0022] Suitable quarternary ammonium salts according to
the present invention is selected such as tetrabutylammonium
bromide (TBAB), tetrabutylammonium chloride (TBAC),
tetraethylammonium bromide (TEAB), tetraethylammonium
chloride (TEAC), triethylbenzylammonium bromide
(TEBAB) and triethylbenzylammonium chloride (TEBAC),
tetra-n-butylammonium  fluoride, tetrabutylammonium
hydroxide, tetrabutylammonium tribromide, tetraethylam-
monium chloride, tetracthylammonium iodide, tetramethy-
lammonium chloride, tetramethylammonium hydroxide, tet-
ramethylammonium pentafluoroxenate, and the like.
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[0023] Suitable solvent used is selected from alcohols such
as methanol, ethanol, isopropyl alcohol, and the like or mix-
ture thereof; ketones, such as methyl isobutyl ketone, methyl
ethyl ketone, n-butanone, and the like; halogenated solvents,
such as dichloromethane, ethylene dichloride, chloroform,
and the like; esters, such as ethyl acetate, n-propyl acetate,
isopropyl acetate, and the like; hydrocarbon solvents, such as
toluene, xylene, cyclohexane, and the like; ethers, such as
1,4-dioxane, tetrahydrofuran, and the like; and amides such
as N,N-dimethylformamide, N,N-dimethylacetamide and the
like or dimethylsulfoxide or mixture of solvents thereof.

[0024] In an embodiment, the present invention further
involves conversion of compound of formula (II) to Linezolid
of formula (I), which involves conversion of phthalimide
compound of formula (II) to amine, followed by acylation to
yield Linezolid using conventional methods known in the art.

[0025] The improved process for the preparation of for-
mula Il according to the present invention does not involve the
use of lithium, lithium base or lithium salts.

[0026] In a preferred embodiment, the present invention
provides an improved process for the preparation of (S)-N-
[[3-[3-fluoro-4-[4-morpholinyl|phenyl]-2-0x0-5-oxazolidi-
nyl]methyl|phthalimide of formula (II),

an

N
O
s
F N 0
.

which comprises reacting carbamate compound of formula
Im

(1)

e}

PR

F N XR
H

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C,-C; alkyl, halogen;
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with (S)-Glycidyl phthalimide of formula (IV)

av)

O

O
A/N
@)

using a base selected from organic base or inorganic base or
quaternary ammonium salts at a temperature in the range of
50 to 150° C. in the presence or absence of solvents such as
alcohols, ketones, halogenated solvents, esters, hydrocarbon
solvents, ethers, amides and the like or mixture thereof.

[0027] In yet another embodiment, the process for the
preparation of (S)-N-[[3-[3-fluoro-4-[4-morpholinyl]|phe-
nyl]-2-oxo0-5-oxazolidinyl Jmethyl|phthalimide of formula
(II) involves the formation of novel compound of formula

M),

V)

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R'
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C,-C; alkyl, halogen;

which may be optionally isolated.

[0028] In yet another embodiment, the present invention
provides novel compound of formula (V).

V)

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
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R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C, -C alkyl, halogen;

[0029] The preferred compounds of formula (V) according
to the present invention is selected from

[0030] [ethyl-N-[3-phthalimido-(2R)-hydroxypropyl]-N-
3-fluoro-4-[4-morpholinyl]|phenylcarbamate,

[0031] [methyl-N-[3-phthalimido-(2R)-hydroxypropyl]-
N-3-fluoro-4-[4-morpholinyl] |phenylcarbamate,

[0032] [propyl-N-[3-phthalimido-(2R)-hydroxypropyl]-
N-3-fluoro-4-[4-morpholinyl]||phenylcarbamate and the
like.

[0033] [isopropyl-N-[3-phthalimido-(2R)-hydroxypro-
pyl]-N-3-fluoro-4-[4-morpholinyl]||phenylcarbamate and
the like.

[0034] In yet another embodiment, the present invention
provides a process for the preparation of Linezolid of formula
(D which comprises:

1) reacting carbamate compound of formula (I1I)

(1)

e}

PR

F N XR
H

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;

R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C,-C; alkyl, halogen;

with (S)-glycidyl phthalimide of formula (IV)

av)

(@)

O
A/N
@)

using a base or quaternary ammonium salt and in the presence
or absence of a solvent to produce (S)-N-[[3-[3-fluoro-4-[4-
morpholinyl|phenyl]-2-ox0-oxazolidin-5-yl|methyl|phthal-
imide of formula (II),
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an

i) converting the compound of formula (II) to amine and
followed by acetylation to yield Linezolid of formula (I), and

iii) isolating the Linezolid in pure form.

[0035] Inanother preferred embodiment, the present inven-
tion provides an improved process for the preparation of
(S)-N-[[3-[3-fluoro-4-[4-morpholinyl]phenyl]-2-0x0-5-0%-
azolidinyl]methyl]phthalimide of formula (II)

an

N
O
)k R
F N O
.

which comprises reacting N-ethoxycarbonyl-3-fluoro-4-
morpholinyl aniline of formula (Illa)

~
Do

with (S)-Glycidyl phthalimide of formula (IV)

O,
O
A/N
(6]
using a base selected from organic base or inorganic base or

quaternary ammonium salt and in the presence or absence of
a solvent at a temperature of 50-150° C. for about 2-12 hours.

(I11a)

av)
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[0036] Inanother preferred embodiment, the present inven-
tion provides a process for the preparation of Linezolid of
formula (I) which comprises:

1) reacting N-ethoxycarbonyl 3-fluoro-4-morpholinyl aniline
of formula (Ma)

~
Do

with (S)-Glycidyl phthalimide of formula (IV)

AT

(ITla)

av)

Feb. 11, 2016

using a base selected from organic base or inorganic base or
quaternary ammonium salt and in the presence or absence of
a solvent at a temperature of 50-150° C. to produce (S)-N-
[[3-[3-fluoro-4-[4-morpholinyl|phenyl]-2-0x0-oxazolidin-
5-yl|methyl]phthalimide of formula (II),

an

i) converting the compound of formula (II) to amine and
followed by acetylation to yield Linezolid of formula (I), and
iii) isolating the Linezolid in pure form.

[0037] The reaction process for the preparation of Lin-
ezolid according to the present invention is shown in
scheme-V given below:

Scheme-V

N
D\ I
F NH)I\XR

av)

N
e}
F N)ko
\—k/ NH,
lacylation
o/\
(A
e}

"y
z,
]

AP0~ in;@

N

|
POV
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o)
(I1Ta)
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wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;

R" represents hydrogen, C,-C; alkyl, halogen;

[0038] The conversion of phthalimide compound of for-
mula (II) to amine and followed by acylation to yield Lin-
ezolid of formula (I) can be carried out using conventional
methods known in the art.

[0039] Linezolid produced according to the present inven-
tion may be in the form of amorphous or crystalline form.

Advantages of the Present Invention

[0040] 1. The process of the present invention is simple,
safe, environmental friendly and involves less expensive
reagents.

2. The process involves use of less amount such as 0.1 to 0.2
moles of base,

3. The process is commercially viable and results the com-
pounds in high yield, which makes the process cost effective.

[0041] While the present invention has been described in
terms of its specific embodiments, certain modifications and
equivalents will be apparent to those skilled in the art and are
intended to be included within the scope of the present inven-
tion. The invention is illustrated below with reference to
inventive and comparative examples and should not be con-
strued to limit the scope of the invention.

Preparation 1

Preparation of N-ethoxycarbonyl
3-fluoro-4-morpholinyl aniline

[0042] To a mixture of 3-fluoro-4-morpholinyl aniline (50
g) and methylene dichloride (500 ml) was added N,N-diiso-
propyl ethylamine (41.5 g) and stirred the reaction mixture
for about 5 min. Cooled the reaction mixture to 0-5° C. and
ethylchloroformate (30.5 g) was added drop wise. The tem-
perature of the reaction mass was raised to 25-30° C. and
maintained at the same temperature for about 30 min. Water
(200 ml) was added to the reaction mass after the TLC was
passed and stirred the reaction mass for about 15 min. Filtered
the obtained solid and dried to get (41 g) title compound.

Example 1

Preparation of (S)-N-[[3-[3-fluoro-4-[4-morpholinyl]
phenyl]-2-oxo-5-oxazolidinyl|methyl|phthalimide

[0043] Mixture of N-ethoxycarbonyl 3-fluoro-4-morpholi-
nyl aniline (30 g), (S)-Glycidyl phthalimide (27 g) and tri-
ethylamine (1.5 ml) were heated to 90-95° C. and maintained
at the same temperature for about 6 hours. The reaction mass
was cooled to ambient temperature and acetone (240 ml) was
added. Heated the reaction mass to reflux temperature and
stirred for about 30 minutes. The reaction mass was cooled to
ambient temperature, filtered the solid obtained, washed the
cake with acetone (120 ml) and dried to get (40 g) the title
compound.

Feb. 11, 2016

Example 2

Preparation of (S)-N-[[3-[3-fluoro-4-[4-morpholiny]]
phenyl]-2-ox0-5-oxazolidinyl|methyl|phthalimide

[0044] Mixture of N-ethoxycarbonyl 3-fluoro-4-morpholi-
nyl aniline (30 g), (S)-Glycidyl phthalimide (27 g) and N,N-
diisopropylethylamine (1.5 ml) were heated to 90-95° C. and
maintained at the same temperature for about 6 hours. The
reaction mass was cooled to ambient temperature and acetone
(240 ml) was added. Heated the reaction mass to reflux tem-
perature and stirred for about 30 minutes. The reaction mass
was cooled to ambient temperature, filtered the solid
obtained, washed the cake with acetone (120 ml) and dried to
get (35.6 g) the title compound.

Example 3

Preparation of (S)-N-[[3-[3-fluoro-4-[4-morpholiny]]
phenyl]-2-ox0-5-oxazolidinyl|methyl|phthalimide

[0045] Mixture of N-ethoxycarbonyl 3-fluoro-4-morpholi-
nyl aniline (5 g), (S)-Glycidyl phthalimide (4.5 g), N,N-
Dimethyl formamide (5 ml) and triethylamine (0.25 ml) were
heated to reflux temperature and maintained at the same tem-
perature for about 11 hours. The reaction mass was cooled to
ambient temperature, acetone (40 ml) was added and stirred
for about 30 minutes. Filtered the solid obtained, washed the
cake with acetone (20 ml) and dried to get (3.6 g) the title
compound.

Example 4

Preparation of (S)-N-[[3-[3-fluoro-4-[4-morpholiny]]
phenyl]-2-ox0-5-oxazolidinyl|methyl|phthalimide

[0046] Mixture of N-ethoxycarbonyl 3-fluoro-4-morpholi-
nyl aniline (5 g), (S)-Glycidyl phthalimide (4.5 g) and tet-
rabutylammoniumbromide (1 g) were heated to 90-95° C. and
maintained at the same temperature for about 4 hours. The
temperature of the reaction mass was raised to 110-115° C.
and maintained at the same temperature for about 2 hours.
Cooled the reaction mass to 50° C. and acetone (40 ml) was
added. Heated the reaction mass to reflux temperature and
stirred for about 30 minutes. The reaction mass was cooled to
ambient temperature, filtered the solid obtained, washed the
cake with acetone (10 ml) and dried to get (3.8 g) the title
compound.

Example 5

Preparation of (S)-N-[[3-[3-fluoro-4-[4-morpholiny]]
phenyl]-2-ox0-5-oxazolidinyl|methyl|phthalimide

[0047] Mixture of N-ethoxycarbonyl 3-fluoro-4-morpholi-
nyl aniline (5 g), (S)-Glycidyl phthalimide (4.5 g) and trieth-
ylbenzylammoniumchloride (1 g) were heated to 90-95° C.
and maintained at the same temperature for about 6 hours.
Cooled the reaction mass to 50° C. and acetone (40 ml) was
added. Heated the reaction mass to reflux temperature and
stirred for about 30 minutes. The reaction mass was cooled to
ambient temperature, filtered the solid obtained, washed the
cake with acetone (10 ml) and dried to get (6.1 g) the title
compound.
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Example 6

Preparation of Ethyl N-[3-phthalimido-(2R)-hydrox-
ypropyl]-N-3-fluoro-4-(4-morpholinyl) phenyl car-
bamate

[0048] Mixture of N-ethoxycarbonyl 3-fluoro-4-morpholi-
nyl aniline (5 g), (S)-Glycidyl phthalimide (4.5 g) and triethyl
amine (0.25 ml) were heated to 90-95° C. and maintained at
the same temperature for about 1 hour. The reaction mass was
cooled to ambient temperature and chromatographed on
silica gel eluting with ethyl acetate and n-hexane. The com-
bined fractions gave white solid, which was triturated with
n-hexane to get (2.5 g) of title compound characterized by
m.p=113.8-115.6° C.; HPLC purity=98.4%. Mass: (M+1)
472.2; and '"H NMR: (400 MHz, DMSO-D6), 8 1.1 (t, 3H),
3.0 (t, 4H), 3.4 (m, 1H), 3.5 (q, 2H), 3.7 (m, 5H), 4.0 (t, 4H),
6.95-7.0 (t, 1H), 7.1 (d, 1H), 7.15-7.2 (dd, 1H), 7.8-7.9 (m,
4H).

Example-7

Preparation of (S)-N-[ [3-[3-fluoro-4-(4-morpholi-
nyl)phenyl]-2-ox0-oxazolidin-5-yl|methyl]-aceta-
mide (Linezolid)

[0049] Mixture of methanol (80 ml) and hydrazine hydrate
(13 g) were added to a flask containing (S)-N-[[3-[3-fluoro-
4-[4-morpholinyl]|phenyl]-2-0x0-5-oxazolidinyl|methyl|ph-
thalimide (20 g), heated to reflux temperature and maintained
at the same temperature for about 1 hour. Cooled the reaction
mass to ambient temperature, water (80 ml) was added and
extracted with methylene dichloride (240 ml). The combined
extractions were washed with water (160 ml) and separated
the organic layer. Triethyl amine (10 g) was added to the
organic layer, cooled the reaction mixture to 10-15° C. and
acetic anhydride (10 g) was added. The temperature of the
reaction mass was raised to 25-30° C. and maintained at the
same temperature for about 1 hour. The solvent was distilled
off completely and ethyl acetate (100 ml) was added, filtered
the obtained solid and dried to get (9 g) the title compound as
white solid.

melting point=181.5-182.5° C.; HPLC purity=99.6%.

1. An improved process for the preparation of (S)-N-[[3-
[3-fluoro-4-[4-morpholinyl|phenyl]-2-0x0-5-0xazolidinyl]
methyl|phthalimide of formula (1),

an

N
O
Jo e
F N 0
.
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which comprises reacting carbamate compound of formula
m

(I

~
U
T

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R'
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;
R" represents hydrogen, C,-C alkyl, halogen;

with (S)-glycidyl phthalimide of formula (IV)

av)

O

O
A/N
(@)

using a base or quaternary ammonium salt and in the pres-
ence or absence of a solvent.
2. An improved process for the preparation of (S)-N-[[3-
[3-fluoro-4-[4-morpholinyl|phenyl]-2-0x0-5-0xazolidinyl|
methyl]phthalimide of formula (1),

an

N
O
A
F N 0
.

which comprises reacting N-ethoxycarbonyl-3-fluoro-4-
morpholinyl aniline of formula (Illa)

(I11a)

e}

PR

F N OG,H
o 2Hs
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with (S)-glycidyl phthalimide of formula (IV)
O,
O
A
(6]

using a base or quaternary ammonium salt and in the pres-
ence or absence of a solvent.

av)

3. The process as claimed in claim 1, wherein the said base
is selected from triethylamine, pyridine, dimethyl amino
pyridine (DMAP), diethyl amino pyridine (DEAP), N-methyl
Morpholine, diisopropyl amine, diisopropylethylamine,
potassium tert-butoxide, sodium hydroxide, potassium
hydroxide, ammonium hydroxide, liquid ammonia, sodium
carbonate, potassium carbonate or sodium bicarbonate.

4. The process as claimed in claim 1, wherein the quater-
nary ammonium salt is selected from tetrabutylammonium
bromide (TBAB), tetrabutylammonium chloride (TBAC),
tetracthylammonium bromide (TEAB), tetraethylammonium
chloride (TEAC), triethylbenzylammonium bromide
(TEBAB) and triethylbenzylammonium chloride (TEBAC),
tetra-n-butylammonium  fluoride,  tetrabutylammonium
hydroxide, tetrabutylammonium tribromide, tetraethylam-
monium chloride, tetracthylammonium iodide, tetramethy-
lammonium chloride, tetramethylammonium hydroxide, tet-
ramethylammonium pentafluoroxenate.

5. The process as claimed in claim 1, wherein the solvent is
selected from alcohols, ketones, halogenated solvents, esters,
hydrocarbon solvents, ethers, amides or dimethylsulfoxide.

6. The process for the preparation of (S)-N-[[3-[3-fluoro-
4-[4-morpholinyl]|phenyl]-2-0x0-5-oxazolidinyl|methyl|ph-
thalimide of formula (II) as claimed in claim 1, involves the
formation of novel compound of formula (V)

V)

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralky];
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R’
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;
R" represents hydrogen, C,-C; alkyl, halogen;

which is optionally isolated.
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7. Novel compound of formula (V)

V)

wherein X is O, NR', C(R"), and when X is O, NR', R repre-
sents hydrogen, C,-C; alkyl, aryl, aralkyl; when X is C(R"),,
R represents hydrogen, halogen, C,-C; alkyl, aryl, aralkyl;
R' represents hydrogen, C,-Cs alkyl, aryl, aralkyl or R'
together with N and R forms an aryl, heteroaryl or heterocy-
clyl group;
R" represents hydrogen, C,-C; alkyl, halogen;
8. The compound according to claim 7, is selected from
[ethyl-N-[3-phthalimido-(2R)-hydroxypropyl]-N-3-
fluoro-4-[4-morpholinyl]|phenylcarbamate,
[methyl-N-[3-phthalimido-(2R)-hydroxypropyl]-N-3-
fluoro-4-[4-morpholinyl]|phenylcarbamate,
[propyl-N-[3-phthalimido-(2R)-hydroxypropyl]-N-3-
fluoro-4-[4-morpholinyl]|phenylcarbamate,
[isopropyl-N-[3-phthalimido-(2R)-hydroxypropyl]-N-3-
fluoro-4-[4-morpholinyl]|phenylcarbamate.
9. A process for the preparation of Linezolid of formula (I)

@

N
0
F N)J\o
o
L

which comprises converting the compound of formula (II)
prepared according to claim 1.

10. The process as claimed in claim 2, wherein the said
base is selected from triethylamine, pyridine, dimethyl amino
pyridine (DMAP), diethyl amino pyridine (DEAP), N-methyl
Morpholine, diisopropyl amine, diisopropylethylamine,
potassium tert-butoxide, sodium hydroxide, potassium
hydroxide, ammonium hydroxide, liquid ammonia, sodium
carbonate, potassium carbonate or sodium bicarbonate.

11. The process as claimed in claim 2, wherein the quater-
nary ammonium salt is selected from tetrabutylammonium
bromide (TBAB), tetrabutylammonium chloride (TBAC),
tetraethylammonium bromide (TEAB), tetraethylammonium
chloride (TEAC), triethylbenzylammonium bromide
(TEBAB) and triethylbenzylammonium chloride (TEBAC),
tetra-n-butylammonium  fluoride, tetrabutylammonium
hydroxide, tetrabutylammonium tribromide, tetraethylam-
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monium chloride, tetracthylammonium iodide, tetramethy-
lammonium chloride, tetramethylammonium hydroxide, tet-
ramethylammonium pentafluoroxenate.

12. The process as claimed in claim 2, wherein the solvent
is selected from alcohols, ketones, halogenated solvents,
esters, hydrocarbon solvents, ethers, amides or dimethylsul-
foxide.

13. A process for the preparation of Linezolid of formula

@

@

which comprises converting the compound of formula (II)
prepared according to claim 2.

#* #* #* #* #*



