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ABSTRACT

The disclosure discloses a method for synthesizing N-substituted
phenyl-5-hydroxymethyl-2-oxazolidinone, wherein the method comprises: reacting from raw
materials, 3-R2-4-R 1-aniline and epichlorohydrin, and allowing the resulting product to react under
alkaline conditions in a CO; atmosphere to obtain N-substituted
phenyl-5-hydroxymethyl-2-oxazolidinone, wherein R; is a morpholine group, a
morpholin-3-one group or a piperazine group, and derivative groups thereof, and R» is
halogen, hydrogen or lower alkyl. The method provided by the disclosure has such
advantages as few steps, simple operation, cheap and easily available raw materials, mild
reaction conditions, and high product yield, and is especially suitable for industrial

production of antibiotic linezolid intermediates and antithrombotic drug rivaroxaban

intermediates.
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METHOD FOR SYNTHESIZING N-SUBSTITUTED
PHENYL-5-HYDROXYMETHYL-2-OXAZOLIDINONE

FIELD OF TECHNOLOGY
[0001] The disclosure belongs to the field of pharmaceutical intermediate synthesis,
in particular to a method for synthesizing N-substituted

phenyl-5-hydroxymethyl-2-oxazolidinone.

BACKGROUND
[0002] (R)-N-substituted phenyl-3-hydroxymethyl-2-oxazolidinone

— S
R1%‘;\_&%N\/K/ OH

( Re ) is the main structure of antibiotic linczolid intermediates

/ N
Ri= —N O, Rp=F
‘ 2
( p— ) and antithrombotic drug rivaroxaban intermediates

( ) ). Taking linezolid intermediates as an example, they are mainly
synthesized by the following methods:
[0003] The patent publication WO9507271 reports the following synthesis method:

O - IO —
DQMHJ?\O,D TAg g

[0004] As reporied in this patent, 3-fluoro-4-morphohnoaniline reacts with benzyl

>

Butyl lithinm, ~78°C, free of water and oxvgen

chloroformate, and then under the protection of nitrogen and at a temperature controlled at
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-78°C, the resulting product reacts with (R)-glycidyl butyrate in the presence of strong alkali
n-butyl lithium to obtain the target product. This method uses highly dangerous and
flammable n-butyl lithium, which requires the system to be free of water and oxygen, the
reaction temperature 1is -78°C, so that this method is difficult to operate and dangerous,

rendering it unsuitable for large-scale industrial production.

[0005] The patent publication WO2012114355 reports the following synthesis
method:

S _< } N
o N NHy + T? s NH’ I

\—/ 2 R \ /

[0006] As reported in this patent, 3-fluoro-4-morpholincaniline reacts with
(R)-epichlorohydrin, the resulting product is cyclized with CDI (N,N'-carbonyldiimidazole)
to obtain (5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-chloromethyl-2-oxazolidinone which
then reacts with sodium acetate in DMF as a solvent at 120°C, and the resulting product
undergoes hydrolysis to obtain the linezolid intermediate. This process route has low yield,

high impurities, many process steps and high cost.

[0007] The patent publication CN1772750 reports the following synthesis method:
/N — 0 0
5 R s
wNﬁNHZ * ool M _cow 4 4 \N—<_>—N:JJ
, 0o~ o /N /
F /
F
0. /
vl O
Chang _ %
/N v /o

6]
——— 3 O NN
Anhydrous lithinm bromide \\_/ _— S OH

ot magnesium bromide or
magnesivum lodide F

[0008] As reported in this patent, that 3-fluoro-4-morpholinoaniline reacts with

triphosgene to generate (3-fluoro-4-(morpholinyl)phenyl)isocyanate, which then reacts with
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(R)-glycidyl butyrate to obtain the target product. Nevertheless, anhydrous lithium bromide

and tributyl phosphine oxide used in this method are not readily available.

[0009] The patent publication W02014045292 A repoits the following synthesis
methods:
[0010] Method 1

7N
QUH‘Q—NHE * E?\"QH —— GQM'—S }—NHA\{’\QH

F [31;]
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[0011] Method 2:
A L3k
@ LY N—@'NH/h
GQH}

f—\
—Q_N\/L\/ o CHiONs /‘W\ >\\o
Hr \ / \/K/GH

[0012] In the route of this patent, 3-fluoro-4-morpholinoaniline reacts with

¥

(R)-glycidol, then reacts with CDI or BOC anhydride, and undergoes cyclization with sodium
methoxide to obtain the target product. This route has the following disadvantages:
(R)-glycidol is expensive, easy to self-polymerize and generate heat, which results in
potential explosion risk; 3-fluoro-4-morpholinoaniline and (R})-glycidyl butyrate are used as
raw materials to react, and the reaction is incomplete, resulting in impurity dimers.

[0013] Organic letters 2018 20 (16), 5036-5039 reports a two-step method for
synthesizing (R)-N-substituted phenyl-5-hydroxymethyl-2-oxazolidinone using CO; in the

presence of an aluminum-based catalyst:
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[0014] This method has simple steps, but the epoxidation of

(8)-1-chloro-3-(substituted phenvlamino)-2-propanol is easy to racemize, and the proportion
of chiral products is reduced. In addition, an alomimm-based catalyst is used in the reaction
process, and the preparation of this catalyst requires expensive raw materials and complicated
process. As a result, this method is not suitable for industrial production.

[0015] Journal of Organic Chemistry, 70 (14), 5737-5740 reports the following

0

— N
/N o M->CO4 / N

R@ CHoNHp + /1 oy ——= R~ )—
e Cl TEA N4

[0016] In this method, (R)-N-substituted benzyl-5-hydroxymethyl-2-oxazolidinone is

synthesis methods:

prepared by the reaction of benzylamine and (S)-epichlorohydrin. Carbonates used in this
reaction arc sodium carbonate, potassium carbonate, rubidium carbonate, ete. In the process
of reaction, the conversion rate of more than 75% can be achieved only when the carbonate
and triethylamine are greatly excessive, so that the production cost of this method is high.
However, this document does not report the preparation of linezolid intermediate
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazo idinone and
rivaroxaban intermediate
(R)-4-[4-(5-hydroxymethyl-2-0xooxazolidin-3-yl}-phenyl Jmorpholin-3-one. In addition,
when this method is used to prepare the two intermediates, the yield is extremely low.
[0017] The existing methods for preparing N-substituted

phenyl-5-hydroxymethyl-2-oxazohdinone are not satisfactory for industrial production.
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SUMMARY

[0018] An objective of the disclosure is to provide a method for synthesizing
N-substituted phenyl-5-hydroxymethyl-2-oxazolidinone, which is advantageous in that it is
simple, green and has high yield.

[0019] The technical solution adopted by the disclosure is as follows:

[0020] A method for synthesizing N-substituted
phenyl-5-hydroxymethyl-2-oxazolidinone, wherein the method comprises: reacting from raw
materials, 3-R2-4-R 1-aniline and epichlorohydrin, and allowing the resulting product to react under
alkaline conditions in a CO> atmosphere to obtain N-substituted
phenyl-5-hydroxymethyl-2-oxazohdinone, wherein R, is a morpholine group, a
morpholin-3-one group or a piperazine group, and derivative groups thereof, and Rz is
halogen, hydrogen or lower alkyl.

[0021] The method is a one-pot process, which comprises: preparing
1-chloro-3-(3-Rz-4-R-phenylamino)-2-propanol from 3-R;-4-R-aniline and epichlorchydrin
as raw materials, wherein Ry is a morpholine group, a morpholin-3-one group or a piperazine
group, and derivative groups thereof, and R; is halogen, hydrogen or lower alkyl; adding an
inorganic or organic base and introducing COz to allow
1-chloro-3-(3-Ra-4-R-phenylamino)-2-propanol and CO> to undergo cyclization to obtain
N-substituted phenyl-5-hydroxymethyl-2-oxazolidinone.

[0022] Specifically, the reaction route of the method 1s as follows, wherein Formula
(ID) is 3-R2-4-R-aniline, Formula (IIT) is epichlorohydrin, Formula (I'V) is
1-chloro-3-(3-Rz-4-R | -phenylamino)-2-propanol, and Formula (T) is N-substituted
phenyl-5-hydroxymethyl-2-oxazolidinone:

. MHs H i” , Q
[ T N O - T o
R g /[ J base A _OH
Rz R1 -I R.
Ry 2
¢I0) (11} (¥} in
[0023] In the disclosure, with (S)-epichlorohydrin as a raw material,

(R)-N-substituted phenyl-5-hydroxymethyl-2-oxazolidinone is obtained; with

(R)-epichlorohydrin as a raw material, (S)-N-substituted
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phenyl-5-hydroxymethyl-2-oxazolidinone is obtained; and with racemic epichlorohydrin as a
raw material, racemic N-substituted phenyl-5-hydroxymethyl-2-oxazolidinone is obtained.
[0024] Preferably, the 1-chloro-3-(3-Rz-4-Ri-phenylamino)-2-propanol is prepared by
dissolving 3-R;-4-R-aniline, epichlorohydrin and boron trifluoride diethyl ether into an
organic solvent to react at 30-70°C for 12-24 h.

[0025] Preferably, in the preparation of
1-chloro-3-(3-R2-4-R-phenylamino)-2-propanol, the ratio of 3-R2-4-R-aniline,
epichlorohvdrin and boron trifluoride disthyl ether is 0.8-5:1:0.05-0.2.

[0026] Preferably, the cyclization is carried out at a temperature of 20-100°C.

[0027] Preferably, the molar ratio of 3-Rz-4-R-aniline to the inorganic or organic
base is 1:1-20.

[0028] The organic base is selected from one or a combination of at least two of
organic amines, sodinm methoxide or sodium ethoxide.

[0029] The organic amine is selected from one or a combination of at least two of
triethylamine, tetramethylguanidine, 1,8-diazabicycloundec-7-ene, pyridine, piperidine,
quinoline, 4-dimethylaminopyridine or N-methylmorpholine.

[0030] The inorganic base is selected from one or a combination of at least two of
sodium carbonate, potassium carbonate, trisodium phosphate or tripotassium phosphate.
[0031] Preferably, the method comprises preparing
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone or
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-vl)-phenyl]-morpholin-3-one using
3-Rz-4-Ri-aniline and (S)-epichlorohydrin as raw materials, wherein 3-R2-4-R-aniline 1s
3-fluoro-4-morpholinoaniline or 4-(4-aminophenyl)-morpholin-3-one.

[0032] Further preferably, the method for synthesizing
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)-phenyl]-morpholin-3-one is as follows:
4-(4-aminophenyl}-morpholin-3-one, (S)-epichlorohydrin and boron trifluoride diethyl ether
in a molar ratio of 1:1:0.06-0.2 are dissolved in an organic solvent to react at 70°C to obtain
(8)-4-(4-((3-chloro-2-hydroxypropyl}amino )phenyl)ymorpholin-3-one; then pyridine or
piperidine 1s added and COz is introduced for cyclization at 30-50°C, thereby obtaining
(R)-4-[4-(5-hydroxymethy]-2-oxooxazolidin-3 -yl}- phenyl]-morpholin-3-one.
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[0033] In the method provided by the disclosure, CO2 plays a key role in the process
of cyclization, which, compared with the method reported by Organic Letters 201820 (16),
5036-5039, avoids the cyclization process which causes racemization of the product. In
addition, no catalyst is needed. As a result, the yield of chiral product ofthe reaction is
increased and the production cost is reduced. The disclosure is beneficial in that N-substituted
phenyl-5-hydroxymethyl-2-oxazolidinone can be prepared by the one-pot process using
3-R2-4-R;-aniline and epichlorohydrin as raw materials in a CO; atmosphere. The disclosure
has such advantages as few steps, simple operation, cheap and easily available raw materials,
mild reaction conditions, and high product vield, and is particularly suitable for industrial
production of antibiotic linezohd intermediates and antithrombotic drug rivaroxaban

intermediates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. | is the NMR spectrum of

(5R)-3-[ 3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone prepared in the
examples;

[0035] FIG. 2 is the NMR spectrum of
(R)-4-[4-(5-hydroxymethy]-2-oxooxazolidin-3-yl}- phenyl]-morpholin-3-one prepared in the

examples.

DESCRIPTION OF THE EMBODIMENTS

[0036] In order to make the objective, technical solution and advantages of the
disclosure more clear, the disclosure will be further described in detail below with reference
to the drawings and examples. It should be understood thal the specific embodimenis
described here arc only for cxplaining the disclosurc rather than limiting the scope of
protection of the disclosure.

[0037] Example ]| Preparation of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone

[0038] 20.0 g of 3-fluoro-4-morphohinoaniline, 9.5 g of (S)-epichlorohydrin and 0.9 g
of boron trifluoride diethyl ether were dissolved in 200.0 g of N, N-dimethylformamide to

-
£
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react at 50°C for 16 h to prepare
(8)-1-chloro-3-((3-fluoro-4-morpholinophenyl)amino)-2-propanol. Then, 32.1 g of
tricthylamine was added into the system which was then heated to 90°C. CO; was introduced
into the solution, and after the reaction was finished, the reaction mixture was filtered and
then concentrated under reduced pressure. 100 ml of water and 200 ml of dichloromethane
were added, and the system was layered. The organic layer was concentrated under reduced
pressure, and then 100 g of ethyl acetate was added thereto. The mixture was heated to 85°C,
slowly cooled to 5°C to crystallize, filtered and dried, thereby obtaining 22.6 g of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidone, yield 74.8%,

ee >99% as analyzed by chiral HPLC.

[0039] The NMR data of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazo idinone prepared in
this example: '"H NMR (500 MHz, Chloroform-d) & 7.43 (dd, 1H), 7.09 (dd, 1H), 6.90 (t, 1H),
4.72 (ddt, 1H), 4.02 - 3.90 (m, 3H), 3.89 - 3.83 (m, 4H), 3.72 (q, 2H), 3.03 (dd, 4H); '*C
NMR (126 MHz, CDCI3) & 156.35, 154.95, 154.39, 136.21, 133.27, 133.19, 118.82, 118.79,
113.91, 113.88,107.49, 107.28, 77.35, 77.30, 77.10, 76.85, 73.12, 66.90, 62.49, 62.44, 50.98,
50.96, 46.37.

[0040] Example 2 Preparation of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hyvdroxymethyl-2-oxazolidinone

[0041] 20.0 g of 3-fluoro-4-morpholinoaniline, 9.5 g of (S)-epichlorchydrin and 1.2 g
of boron trifluoride diethyl ether were dissolved in 200.0 g of N,N-dimethylformamide to
react at 40°C for 24 h to prepare
(8)-1-chloro-3-((3-fluoro-4-morpholinophenyl)amino)-2-propancl. Then, 20.0 g of a 28%
sodium methoxide solution in methanol was added (o the system which was then heated to
95°C. CO2 was introduced into the solution, and after the reaction was finished, the reaction
mixture was filtered and then concentrated under reduced pressure. 100 ml of water and 200
ml of dichloromethane were added, and the system was layered. The organic layer was
concentrated under reduced pressure, and then 100 g of ethyl acetate was added thereto. The
mixture was heated to 85°C, slowly cooled to 5°C to crystalhize, filtered and dried, thereby

obtaining 21.8 g of
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(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone, yield 72.2%,
ee >99% as analyzed by chiral HPLC.

[0042] Example 3 Preparation of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone

[0043] 20.0 g of 3-fluoro-4-morpholinoaniline, 9.5 g of (S)-epichlorohydrin and 0.4 g
of boron trifluoride diethyl ether were dissolved in 200.0 g of N,N-dimethylformamide to
react at 60°C for 12 h to prepare
(8)-1-chloro-3-((3-fluoro-4-morpholinophenyl)amino)-2-propanol. Then, 33.5 g of trisodium
phosphate was added into the system which was then heated to 90°C. CO> was introduced
into the solution, and afler the reaction was finished, the reaction mixture was filtered and
then concentrated under reduced pressure. 100 ml of water and 200 ml of dichloromethane
were added, and the system was layered. The organic layer was concentrated under reduced
pressure, and then 100 g of ethyl acetate was added thereto. The mixture was heated to 85°C,
slowly cooled to 5°C to crystallize, filtered and dried, thereby obtaining 22.3 g of

(5R)-3-[ 3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone, yield 73.8%,
ee >99% as analyzed by chiral HPLC.

[0044] Example 4 Preparation of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone

[0045] 20.0 g of 3-fluoro-4-morpholinoaniling, 9.5 g of (S)-epichlorohydrin and 0.9 g
of boron trifluoride diethyl cther were dissolved in 200.0 g of N,N-dimethylformamide to
react at 60°C for 16 h to prepare
(S)-1-chloro-3-((3-fluoro-4-morpholnophenyl)amino)-2-propanol. Then, 12.9 g of
tetramethylguanidine was added into the system which was then heated to 55°C. COz was
miroduced into the solution, and afler the reaction was finished, the reaction mixture was
concentrated under reduced pressure. 100 ml of water and 200 ml of dichloromethanc were
added, and the system was layvered. The organic layer was concentrated under reduced
pressure, and then 100 g of ethyl acetate was added thereto. The mixture was heated to 85°C,
slowly cooled to 5°C to crystallize, filtered and dried, thereby obtaining 22.7 g of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone, yield 75.2%,
ee >99% as analyzed by chiral HPLC.
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[0046] Example 5 Preparation of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone

[0047] 20.0 g of 3-fluoro-4-morpheolincaniling, 9.5 g of (S)-epichlorohydrin and 0.9 g
of boron trifluoride diethyl ether were dissolved in 200.0 g of N,N-dimethylformamide to
react at 60°C for 16 h to prepare
(S)-1-chloro-3-((3-fluoro-4-morpholinophenyl)amino)-2-propanol. Then, 17.0 g of DBU was
added into the system which was then heated to 55°C. CO: was introduced into the solution,
and after the reaction was finished, the reaction mixture was concentrated under reduced
pressure. 100 ml of water and 200 ml of dichloromethane were added, and the system was
layered. The organic layer was concentrated under reduced pressure, and then 100 g of ethyl
acetate was added thereto. The mixture was heated to 85°C, slowly cooled to 5°C to
crystallize, filtered and dried, thereby obtaining 22.3 g of

(5R)-3-[ 3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone, yield 73.8%,
ee >99% as analyzed by chiral HPLC.

[0048] Example 6 Preparation of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone

[0049] 20.0 g of 3-fluoro-4-morpholinoaniline, 9.5 g of (S)-epichlorohydrin and 0.9 g
of boron trifluoride diethyl ether were dissolved in 200.0 g of N,N-dimethylformamide to
react at 50°C for 18 h to prepare
(S)-1-chloro-3-((3-fluoro-4-morpholinophenyl)amino)-2-propancl. Then, 15.4 g of quinoline
was added into the system which was then heated to 70°C. CO: was introduced into the
solution, and after the reaction was fimished, the reaction mixture was concentrated under
reduced pressure. 100 ml of water and 200 ml of dichloromethane were added, and the
system was layered. The organic layer was concentrated under reduced pressure, and then 100
g of ethyl acetate was added thereto. The mixture was heated to 85°C, slowly cooled to 5°C
to crystallize, filtered and dried, thereby obtaining 22.1 g of
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone, yield 72.9%,
ee >99% as analyzed by chiral HPLC.

[0050] Example 7 Preparation of
(R)-4-[4-(5-hydroxymethy]-2-oxooxazolidin-3-yl}- phenyl]-morpholin-3-one
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[0051] 20.0 g of 4-(4-aminophenyl)-morpholin-3-one, 9.7 g of (8)-epichlorohydrin
and 0.9 g of boron trifluoride diethyl ether were dissolved in 200.0 g of
N,N-dimethylformamide to react at 60°C for 14 h to prepare
(8)-4-(4-((3-chloro-2-hydrox ypropyljamino )phenyl)ymorpholin-3-one. Then, 45 gof
potassium carbonate was added into the system which was then heated to 90°C. COz was
introduced into the solution, and after the reaction was finished, the reaction mixture was
filtered and then concentrated under reduced pressure. 100 ml of water and 200 ml of
dichloromethane were added, and the system was layered. The organic layer was
concentrated under reduced pressure, and then 100 g of ethvl acetate was added thereto. The
mixture was heated to 80°C, slowly cooled to 5°C to crystallize, filtered and dried, thereby
obtaining 21.8 g of

(R)-4-[4-(5-hydroxymethy]-2-oxooxazolidin-3-yl}- phenyl]-morpholin-3-one, yield 71.7%,
ee »99% as analyzed by chiral HPLC.

[0052] The NMR data of
(R)-4-[4-(5-hydroxymethyl-2-0xooxazolidin-3-yl)-phenyl]-morpholin-3-one prepared in this
example: '"H NMR (500 MHz, DMS0Q-d6) 8 7.63 - 7.56 (m, 2H), 7.44 - 7.37 (m, 2H), 5.23 (t,
1H), 4.70 (ddt, 1H), 4.20 (s, 2H), 4.09 (t, 1H), 4.00 - 3.94 (m, 2H), 3.84 (dd, 1H), 3.68 (td,
2H), 3.57 (ddd, 1H); '3C NMR (126 MHz, DMSO) & 165.94, 154.45, 136.80, 136.66, 125.92,
117.99, 73.14, 67.69, 63.45, 61.62, 48.99, 46.00, 40.05, 39.96, 39.88, 39.79, 39.71, 39.62,
39.55,39.46, 39.38, 39.29, 39.12, 38.96.

[0053] Example 8 Preparation of
(R)-4-[4-(5-hydroxymethyl-2-oxooxazohdin-3-yl)-phenyl]-morpholin-3-one

[0054] 20.0 g of 4-(4-aminophenyl}-morpholin-3-one, 9.7 g of (8)-epichlorohydrin
and 0.9 g of boron triflluoride diethyl ether were dissolved in 200.0 g of
N,N-dimethylformamide to react at 50°C for 16 h to prepare
(8)-4-(4-((3-chloro-2-hydroxypropyljamino )phenyl)ymorpholin-3-one. Then, 13.1 gof
tetramethylguanidine was added into the system which was then heated to 20°C. CO2 was
introduced into the solution, and after the reaction was finished, the reaction mixture was
concentrated under reduced pressure. 100 ml of water and 200 ml of dichloromethane were

added, and the system was layered. The organic layer was concentrated under reduced
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pressure, and then 100 g of ethyl acetate was added thereto. The mixture was heated to 80°C,
slowly cooled to 5°C to crystallize, filtered and dried, thereby obtaining 22.3 g of
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)- phenyl]-morpholin-3-one, yield 73.3%,

ee >99% as analyzed by chiral HPLC.

[0055] Example 9 Preparation of
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl}- phenyl]-morpholin-3-one

[0056] 20.0 g of 4-(4-aminophenyl)-morpholin-3-one, 9.7 g of (5)-epichlorohydrin
and 0.9 g of boron trifluoride diethyl ether were dissolved in 200.0 g of
N,N-dimethylformamide to react at 70°C for 13 h to prepare
(S)-4-(4-((3-chloro-2-hydroxypropyl)amino)phenylymorpholin-3-one. Then, 27.1 g of
pyridine was added into the system which was then heated to 30°C. CO:z was introduced into
the solution, and after the reaction was fimished, the reaction muxture was concentrated under
reduced pressure. 100 ml of water and 200 ml of dichloromethane were added, and the
system was layered. The organic layer was concentrated under reduced pressure, and then 100
g of ethyl acetate was added thereto. The mixture was heated to 80°C, slowly cooled to 5°C
to crystallize, filtered and dried, thereby obtaining 25.3 g of
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)-phenyl]-morpholin-3-one, yield 83.2%,
ee >99% as analyzed by chiral HPLC.

[0057] Example 10 Preparation of
(R)-4-[4-(5-hydroxymethy]-2-0xooxazolidin-3-yl)-phenyl}-morpholin-3-one

[0058] 20.0 g of 4-(4-aminophenyl)-morpholin-3-one, 9.3 g of (8)-epichlorohydrin
and 2.8 g of boron trifluoride diethyl ether were dissolved in 200.0 g of
N,N-dimethylformamide to react at 70°C for 13 h to prepare
(8)-4-(4-((3-chloro-2-hydrox ypropyl)amine )phenyl)ymorpholin-3-one. Then, 43.0 g of
piperidine was into the system which was then heated to 50°C. CO2 was introduced into the
solution, and after the reaction was finished, the reaction mixture was concentrated under
reduced pressure. 100 ml of water and 200 ml of dichloromethane were added, and the
system was layered. The organic layer was concentrated under reduced pressure, and then 100
g ol ethyl acetate was added thereto. The mixture was heated to 80°C, slowly cooled to 5°C
to crystallize, filtered and dried, thereby obtaining 26.9 g of

2
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(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)-phenyl]-morpholin-3-one, yield 88.4%,

ee >99% as analyzed by chiral HPLC.

[0059] Example 11  Preparation of
(R)-4-[4-(5-hydroxymethy]-2-oxooxazolidin-3 - yl}- phenyl}-morpholin-3-one

[0060] 20.0 g of 4-(4-aminophenyl)-morpholin-3-one, 9.7 g of (S)-epichlorohydrin
and 0.9 g of boron trifluoride diethyl ether were dissolved in 200.0 g of
N,N-dimethylformamide to react at 60°C for 14 h to prepare
(8)-4-(4-((3-chloro-2-hydroxypropyl)amino )pheny)morpholin-3-one. Then, 17.3 gof
DMAP was added into the system which was then heated to 30°C. CO; was introduced into
the solution, and after the reaction was finished, the reaction mixture was concentrated under
reduced pressure. 100 ml of water and 200 ml of dichloromethane were added, and the
system was layered. The organic layer was concentrated under reduced pressure, and then 100
g of ethyl acetate was added thereto. The mixture was heated to 80°C, slowly cooled to 5°C
to crystallize, filtered and dried, thereby obtaining 20.9 g of
(R)-4-[4-(5-hydroxymethyl-2-0xooxazolidin-3-yl)-phenyl]-morpholin-3-one, yield 68.9%,

ee >99% as analyzed by chiral HPLC.

[0061] Example 12 Preparation of
(R)-4-[4-(5-hydroxymethy]-2-oxooxazolidin-3-yl}- phenyl]-morpholin-3-one

[0062] 20.0 g of 4-(4-aminophenyl)-morpholin-3-one, 9.7 g of (8)-epichlorohydrin
and 0.9 g of boron trifluoride dicthyl ether were dissolved in 200.0 g of
N,N-dimethylformamide to react at 30°C for 24 h to prepare
(S)-4-(4-((3-chloro-2-hydroxypropylyamino)phenylymorpholin-3-one. Then, 26.8 g of
N-methylmorpholine was added into the system which was then heated to 50°C. COz was
miroduced into the solution, and afler the reaction was finished, the reaction mixture was
concentrated under reduced pressure. 100 ml of water and 200 ml of dichloromethanc were
added, and the system was layvered. The organic layer was concentrated under reduced
pressure, and then 100 g of ethyl acetate was added thereto. The mixture was heated to §0°C,
slowly cooled to 5°C to crystallize, filtered and dried, thereby obtaining 21.9 g of
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)-phenyl]-morpholin-3-one, yield 72.2%,
ee >99% as analyzed by chiral HPLC.
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[0063] The NMR spectrum of

(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl |-5-hydroxymethyl-2-oxazolidinone prepared in
Examples 1-6 is as shown in FIG 1, and the NMR spectrum of
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)-phenyl]-morpholin-3-one prepared in
Examples 7-12 is as shown in FIG. 2.

[0064] The specific embodiments described above have described the technical
solution and beneficial effects of the disclosure in detail. It should be understood that the
above-described embodiments are only the most preferred embodiments of the disclosure,
and are not used to limit the disclosure. Any modifications, supplements and equivalent
replacements within the principle and scope of the disclosure should be included in the

protection scope of the disclosure.
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WHAT IS CLAIMED IS:

1. A method for synthesizing N-3-R»-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone,
wherein the method comprises: reacting 3-R>-4-R;-aniline and epichlorohydrin, and allowing the
resulting product to react under alkaline conditions in a CO; atmosphere to obtain
N-3-R»-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone, wherein R is a morpholine group, a
morpholin-3-one group or a piperazine group, and R is halogen or hydrogen.

2. The method for synthesizing N-3-R»-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 1, wherein the method is a one-pot process comprising: preparing
1-chloro-3-(3-R2-4-R1-phenylamino)-2-propanol from 3-R2-4-Ri-aniline and epichlorohydrin,
wherein R; is a morpholine group, a morpholin-3-one group or a piperazine group, and R»
is halogen or hydrogen ; adding an inorganic or organic base and introducing CO» to allow
1-chloro-3-(3-R2-4-R1-phenylamino)-2-propanol and CO; to undergo cyclization to obtain
N-3-R2-4-Rj phenyl-5-hydroxymethyl-2-oxazolidinone.

3. The method for synthesizing N-3-R»-4-R1 phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 1 or 2, wherein with (S)-epichlorohydrin, (R)-N-3-R»-4-R4
phenyl-5-hydroxymethyl-2-oxazolidinone is obtained; with (R)-epichlorohydrin,
(S)-N-3-R2-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone is obtained; and with racemic
epichlorohydrin, racemic N-3-R»-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone is obtained.

4. The method for synthesizing N-3-R»-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 2, wherein the 1-chloro-3-(3-R2-4-Ri-phenylamino)-2-propanol is
prepared by dissolving 3-R»>-4-Ri-aniline, epichlorohydrin and boron trifluoride diethyl ether
into an organic solvent to react at 30-70°C for 12-24 h.

5. The method for synthesizing N-3-R2-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 4, wherein the molar ratio of 3-R-4-Rj-aniline, epichlorohydrin and boron
trifluoride diethyl ether is 0.8-5:1:0.05-0.2.

6. The method for synthesizing N-3-R»-4-R1 phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 2, wherein the cyclization is carried out at a temperature of 20-100°C.

7. The method for synthesizing N-3-R>-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 2, wherein the molar ratio of 3-R2-4-R;-aniline to the inorganic or organic

base is 1:1-20.
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8. The method for synthesizing N-3-R2-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 7, wherein the organic base is onc or a combination of at least two of
organic amines, sodium methoxide or sodium ethoxide.

9. The method for synthesizing N-3-R2-4-R; phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 8, wherein the organic amine is one or a combination of at least two of
triethylamine, tetramethylguanidine, 1,8-diazabicycloundec-7-ene, pyridine, piperidine,
quinoline, 4-dimethylaminopyridine or N-methylmorpholine.

10. The method for synthesizing N-3-R»-4-R1 phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 7, wherein the inorganic base is one or a combination of at least two of
sodium carbonate, potassium carbonate, trisodium phosphate or tripotassium phosphate.

11. The method for synthesizing N-3-R»-4-R1 phenyl-5-hydroxymethyl-2-oxazolidinone
according to claim 1, wherein the method comprises preparing
(5R)-3-[3-fluoro-4-(4-morpholinyl)phenyl]-5-hydroxymethyl-2-oxazolidinone or
(R)-4-[4-(5-hydroxymethyl-2-oxooxazolidin-3-yl)-phenyl]-morpholin-3-one using
3-R2-4-R;-aniline and (8)-epichlorohydrin, wherein 3-R»-4-R;-aniline is

3-fluoro-4-morpholinoaniline or 4-(4-aminophenyl)-morpholin-3-one.
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