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FIELD OF THE INVENTION    [1] The present invention relates to the field of chemical synthesis,
particularlytoamethodofsynthesizinglevorotatory p-hydroxyphenylglycine compounds. BACKGROUND
OF THE INVENTION    [2] Levorotary p-hydroxyphenylglycine, which is abbreviated as D-HPG has a
chemical name of D-a-amino p-hydroxyphenylacetic acid, and the structural formula thereof is shown
in formula I. OH  
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��HN u0OH Formula I   [3] Levorotary p-hydroxyphenylglycine is a very important medical intermediate,
mainly for the semisynthesis of 13-lactam antibiotics. There is no natural product for levorotatory
p-hydroxyphenylglycine, which must be obtained by synthetic methods, the synthetic methods thereof
are largely divided into two categories: one category is bio-enzymatic catalysis method, which
selectively synthesizes D-I-IPQ such method has a high selectivity and a short synthetic route,
however, it is difficult to promote a large-scale  0P1312-10-0035 - 2/54 - industrialized production of
this method, due to the biological bacterial culturing problems and that the production process of the
raw material p-hydroxyphenylhydantoin will produce a large amount of high concentration
phenol-containing waste water; another category is chemical synthesis method, for example:
W02009/127446, EP0530879A1, EPO45 06 84A 1, CN200 8 1 0054625 . 0, CN921028 63 .6, and
CN200610025197.X disclosed methods for synthesizing and resolving DL-HPG The chemical
synthesis method has advantages of simple production technology, low costs, etc., and currently it is a
commonly used method for the industrialized production of D-HPG in China, such method first
prepares DL-HPG and then resolves it to obtain D-HPG. However, L-HPG currently does not have too
much application value, parts of which revert to D-HPG after racemization processings, and such
method has disadvantages of long technological route, and complicated operation, etc. SUMMARY OF
THE INVENTION   [4] In view of this, the present invention provides a method of synthesizing
levorotatory p-hydroxyphenylglycine compounds. This method eliminates the subsequent processes of
resolution, racemization processings, etc., simplifies the operational steps, and the ee (enantiomeric
excess) value of the end product is high.  [5] To achieve the above purposes of the present invention,
the present  0P1312-10-0035 
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�����������������%�����������- 3/54 - invention provides the following technical solutions:  [6] The present invention provides a
method of synthesizing levorotatory p-hydroxyphenylglycine compounds, comprising the following
steps:  [7] step 1: the compound of formula II and the compound of formula III undergo nucleophilic
addition reaction in a first solvent, to produce the compound of formula IV; wherein the first solvent is
selected from the group consisting of ether solvent, ester solvent, haloalkane solvent, C5-C10
hydrocarbon solvent, nitrile solvent, ketone solvent;  [8] As a preference, the first solvent is selected
from the group consisting of ether solvent, ester solvent, haloalkane solvent, C5-Ci0 hydrocarbon
solvent, nitrile solvent.  [9] As a preference, the ether solvent is selected from the group consisting of
diethyl ether, dipropyl ether, 1,4-dioxane, tetrahydrofuran.  [10] As a preference, the ester solvent is
selected from the group consisting of ethyl acetate, methyl acetate, propyl acetate, tert-butyl acetate,
and ethyl formate.  [11] As a preference, the haloalkane solvent is selected from the group consisting
of dichloromethane, trichloromethane, and 1,2-dichloroethane.  [12] As a preference, the C5---C10
hydrocarbon solvent is selected from the group consisting of benzene, toluene, and xylene.  [13] As a
preference, the nitrile solvent is selected from the group  0P1312-10-0035 
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���������- 4/54 - consisting of acetonitrile or propionitrile.   [14] As a preference, the ketone solvent is acetone.
[15] Preferably, the first solvent is preferably one of toluene, methyl acetate, propyl acetate, ethyl
acetate, chloroform, dichloromethane, acetone, or a mixture of two or more of them;   [16] step 2: the
compound of formula IV and the compound of formula V undergo a Friedel-Crafts-like reaction in a
second solvent, using acid as catalyst, to produce the levorotatory p-hydroxyphenylglycine compound
having the structure of formula VI; wherein the second solvent is selected from the group consisting of
nitrile solvent, haloalkane solvent, C5-C10 hydrocarbon solvent; the acid is a chiral acid or an achiral
acid, wherein the chiral acid is selected from the group consisting of D-tartaric acid, L-tartaric acid,
D-camphorsulfonic acid, L-camphorsulfonic acid, L-proline, D-proline, chiral phosphoric acid, and the
achiral acid is selected from the group consisting of methanesulfonic acid, p-toluenesulfonic acid,
trifluoromethanesulfonic acid, sulfuric acid, hydrochloric acid;   [17] As a preference, the haloalkane
solvent is selected from the group consisting of dichloromethane, trichloromethane, and
1,2-dichloroethane.   [18] As a preference, the C5--C10 hydrocarbon solvent is selected from the
group consisting of benzene, toluene, and xylene.   [19] As a preference, the nitrile solvent is selected
from the group consisting of acetonitrile or propionitrile.  0P1312-10-0035 - 5/54 -   [20] If the chiral
acid is used for the catalysis, the compound of formula 
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�� -�����# �.�����������������!�����/���"���#�����#/����0 ��� �VI with optical activity will be produced, and if the achiral acid is used as catalyst, a racemic compound
of formula VI will be produced.   [21] The chiral phosphoric acid is selected the compound of formula
VII, the compound of formula VIII, the compound of formula IX, the compound of formula X, and the
compound of formula XI.    0 P NHTf At    
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���(���9� *� $�Formula XI  0P1312-10-0035 - 6/54 - 2,4,6-(i-Pr)3C6H2, 3,5-(CF3)2C5H3, fl-Nap, SiPh3, 9-anthryl,
4-biphenyl, 4-NO2-C6H4, 9-phenanthryl, p-Me0C6I-14, p-NO2C61-14, i.e., Ar is selected from the
group consisting of hydrogen, phenyl, 2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl,
fl-naphthyl, triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl. 0 R1 -NH.2 Formula II  Formula IVFormula VFormula VI 
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�.�� �������&#(����������������� �#������������������ ��!�"������� !#��$$���������� ��!�"������� !#��$$$�����,�)��)�
�/�� ���������������������������������!�#�����#����""������������������������"��!��������� �����!��������-���)0�12������������"�����)�-�����)�
34�� �������&#(������������������!�#�����#����""������������������������"��!��������� �����!�������5-���)0612������������"�����)�-�����)�
37�� �������������������������������� �#������������������ ��!�"������� !#��$8���������� ��!�"������� !#��8�����,�)�-�,�)�
3��� �������������������������������� �#������������������ ��!�"������� !#��$8���������� ��!�"������� !#��8������������#(�������-���,�)�
33�� ��������������������������������9���"�#�2������#�:��������������������"��!��������� �����!��������-5�612������������"������)��;0��)�
3<�� �������&#(�����������������9���"�#�2������#�:��������������������"��!��������� �����!��������-5�612������������"������)��0;��)�[23] Wherein, R1 is selected from the group consisting of acetyl, benzoyl, tert-butoxycarbonyl,
benzyloxycarbonyl, formamido, and pivaloyl; R2 is selected from the group consisting of methyl, ethyl,
isopropyl, tert-butyl, and benzyl; and R3 is selected from the group consisting of
hydrogen,methyl,trimethylsilyl,tert-butyldimethylsily,and triisopropylsilyl.  [24] As a preference, R1 is
selected from the group consisting of acetyl, benzoyl, tert-butoxycarbonyl, and pivaloyl.
0P1312-10-0035 - 7/54 -   [25] As a preference, in step 1, the compound of formula II is selected from
the group consisting of acetamide, benzamide, tert-butyl carbamate, benzyl carbamate, and urea.
[26] Preferably, in step 1, the compound of formula II is selected from the group consisting of
acetamide, benzamide, tert-butyl carbamate, and benzyl carbamate.   [27] As a preference, in step 1,
the molar ratio of the compound of formula II to the compound of formula III is 1:0.5-1:2.1.   [28]
Preferably, in step 1, the molar ratio of the compound of formula II to the compound of formula III is
1:1.05.   [29] As a preference, in step 1, the nucleophilic addition reaction is carried out at a
temperature of 25-110.6 C for a period of 0.5-144 h.   [30] Preferably, in step 1, the nucleophilic
addition reaction is carried out at a temperature of 28-110.6 C for a period of 0.5-144 h. 



��������������� ���	
���	�
���� �������������������������������������� �������!��"������#��$������������"����"���%"����"�$�"&���'��������(&�(����!�!�� (���)'�&� ������$�����!����*��$������+�
�,�� ������+�����&� ��(����!�!�� (���))���������&� ��(����!�!�� (���)))�(����$���(&��������&�������������&����������!������������'��������(&������&� ��(����!�!�� (���)-.�*�����������!��������������������&����!�� �����$��(��&��������$��!��������������'��������������'�������/�����������'�0�10����"���&��2����������'����������������'�����/�������������.�
�3�� ������+�����&� ��(����!�!�� (���)-���������&� ��(����!�!�� (���-�(����$����4�������0��!�����/�����&������������&�����������'�(���$��&������&����"��'��������(&�����������������"����"���%"����"�$�"&����&� ��(��������$��������(&�(����!�!�� (���-).�*�������������&�������������������&����!�� �����$��(��&��������$��!����������������'�������/�����������'�0��0����"���&��2����������.������&��������&�������&����������&�������&��'�*�����������&�������&����������&����!�� �����$��(��&��������$��!�5��������&��&��'�6��������&��&��'�5�&� �����(�!���&��&��'�6�&� �����(�!���&��&��'�6��������'�5��������'�����&���������������&��&��'����������&�������&����������&����!�� �����$��(��&��������$��!� �������(�!���&��&��'������(����(�!���&��&��'����!�(��� �������(�!���&��&��'��(�!(��&��&��'������"���&�����&��&��.��� 4�� (���))������������������4�� (���)))�[31] As a preference, in step 2, the molar ratio of the compound of formula IV to the compound of
formula V is 1:0.2-1:5.   [32] As a preference, in step 2, the molar ratio of the compound of formula IV
or the compound of formula V to the catalyst is 1-200:1.   [33] As a preference, in step 2, the
Friedel-Crafts-like reaction is carried out at a temperature of 40-82 C for a period of 13.5-96 h.   [34]
Preferably, in step 2, the Friedel-Crafts-like reaction is carried out at a temperature of 40-80 C for a
period of 23.5-69 h.  0P1312-10-0035 -8/54 -   [35] The present invention also provides a method of
synthesizing levorotatory p-hydroxyphenylglycine, the structure of formula I, comprising the following
steps:   [36] step 1: the compound of formula II and the compound of formula III undergo nucleophilic
addition reaction in a first solvent, to produce the compound of formula IV; wherein the first solvent is
selected from the group consisting of ether solvent, ester solvent, haloalkane solvent, C5-C10
hydrocarbon solvent, nitrile solvent, and ketone solvent;   [37] step 2: the compound of formula IV and
the compound of formula V undergo a Friedel-Crafts-like reaction in a second solvent, using acid as
catalyst, to produce the levorotatory p-hydroxyphenylglycine compound having the structure of formula
VI; wherein the second solvent is selected from the group consisting of nitrile solvent, haloalkane
solvent, C5-Cio hydrocarbon solvent; the acid is a chiral acid or an achiral acid, wherein the chiral acid
is selected from the group consisting of D-tartaric acid, L-tartaric acid, D-camphorsulfonic acid,
L-camphorsulfonic acid, L-proline, D-proline, and chiral phosphoric acid, and the achiral acid is
selected from the group consisting of methanesulfonic acid, p-toluenesulfonic acid,
trifluoromethanesulfonic acid, sulfuric acid, and hydrochloric acid; 0  R NH2 Formula II 
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����������78�� 9"���(��&����#� ����"$�(�� �$�����#�����"��-��$��"�"���#$�%�&����$���'���(�#��"�"$��'��&���$����� ��$����� ���%��"�(��(����4���7:�� 9"���(��&����#� ����"$�(�� �$����)%���)"�"����#$�����"�#�����%���$��$���$��(���$�����&�6�5����;<4�Formula III  0P1312-10-0035 - 9/54 -  Formula IVFormula VFormula VI   [38] wherein, R1 is selected
from the group consisting of acetyl, benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl, formamido, and
pivaloyl; R2 is selected from the group consisting of methyl, ethyl, isopropyl, tert-butyl, and benzyl; and
R3 is hydrogen;   [39] step 3: in a mixed solution of alcohol and water, or in water, the compound of
formula VI undergoes hydrolysis reaction by adjusting the pH value to be <2, then the solution is
neutralized with a base to a pH value of 5.2-5.6, to obtain the compound of formula I. HO  
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3�� -��� #���.�#����� ����������������/���� �������! �!������� �� �������������������������%���0)��
4�� ���5������ #���!��.!���6�/��"����)�)� ���!����"���������������� #���!�! #� ���� �� ������! #� "�����#����!���������!����������������#�7������ #���!��.!���8� ��7�)�)98��:��!������������������.!���� �� ��������� #���� ����� ����������� #��;�������������!�#��� ���� /����������������������/���� �����#������������� !������ ����� �"�� �����!�#�<��� ���� !�����,�����!)����������.�����,���������!�#��� �������� ���!����"����� ��������/ � ��� ��������� .�������,��!����! #� "�������������!������!��&&)�%=&)�9)��
>�� ?�������������/���� ���� /�������#��� �� ����������<��,�������/ � ��� ��������� .�������,��!����! #� "�����:��!�����#�����������Formula I   [40] As a preference, in step 3, the alcohol solvent is selected from the group consisting of
methanol, ethanol, and isopropanol.   [41] As a preference, in step 3, the hydrolysis reaction is carried
out at a temperature of 60-100 C.  0P1312-10-0035 -10/54-   [42] Preferably, in step 3, the hydrolysis
reaction is carried out at a temperature of 60-80 C.   [43] As a preference, in the hydrolysis reaction in
step 3, the acid is selected from the group consisting of hydrochloric acid, sulfuric acid,
methanesulfonic acid, and trifluoromethanesulfonic acid.   [44] In some examples of the present
invention, the concentration of the acid in step 3 is 1 N-42 N.   [45] As a preference, in step 3, the base
is selected from the group consisting of sodium hydroxide, sodium bicarbonate, sodium carbonate,
potassium hydroxide, aqueous ammonia.   [46] In some examples of the present invention, the
concentration of the base in step 3 is 2-42 N. 
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��������&����!�����#���������!���������!����!�������"��#����#������������%��������M#�����#�!����!������������������#������������%�������#�%�������!�������!��$�������������D����������!�[47] ee (enantiomeric excess) value, i.e. optical purity, the enantiomeric composition of the compound
sample can be described by the term "enantiomeric excess" or "e.e.%", which represents the excess
of one enantiomer to the other enantiomer; the synthetic method provided by the present invention
eliminates the processes of resolution, racemization processings, etc., in the existing synthetic
methods, the optical purity of the levorotatory p-hydroxyphenylglycine compounds prepared can reach
88.1-98.0%.   [48] The present invention provides a method of synthesizing the levorotatory
p-hydroxyphenylglycine compounds, which eliminates the  0P1312-10-0035 -11/54 - subsequent
processes of resolution, racemization processings, etc., simplifies operational steps; and acids with
small organic molecule are chosen as catalyst in the second step, which not only is conducive to the
realization of a industrialized production, but also makes the ee value of the end products be
88.1-98.0% by determining the catalyst, the reaction solvent, the reactive substance, the reaction
temperature, and reaction duration; non-aqueous solvent is used in the second step, to avoid the
discharging of phenol-containing waste water, thus environmental pollution is reduced. Description of
the drawings    [49] Figure1showsthesinglecrystalfigureof
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate prepared in Example 1. Detailed Embodiments    [50]
The present invention discloses a method of synthesizing the levorotatory p-hydroxyphenylglycine
compounds, and a skilled in the art can use the contents herein for reference and achieve by
appropriately improving the technological parameters. In particular, all the similar substitutions and
alterations are obvious to a skilled in the art, and are all deemed to be within the present invention.
The methods and applications of the present invention have been described by preferable examples,
and  
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$�0P1312-10-0035 -12/54- relevant personnel can alter or appropriately change and combine the
methods and applications described herein without departing from the content, spirit and scope of the
present invention, to realize and apply the techniques of the present invention.   [51] Step 1: the
compound of formula II and the compound of formula III undergo nucleophilic addition reaction in a
first solvent, to produce the compound of formula IV; wherein the first solvent is selected from the
group consisting of ether solvent, ester solvent, haloalkane solvent, C5-C10 hydrocarbon solvent,
nitrile solvent, and ketone solvent;   [52] As a preference, the first solvent is selected from the group
consisting of ether solvent, ester solvent, haloalkane solvent, C5-Ci0 hydrocarbon solvent, and nitrile
solvent.   [53] As a preference, the ether solvent is selected from the group consisting of diethyl ether,
dipropyl ether, 1,4-dioxane, and tetrahydrofuran.   [54] As a preference, the ester solvent is selected
from the group consisting of ethyl acetate, methyl acetate, propyl acetate, tert-butyl acetate, and ethyl
formate.   [55] As a preference, the haloalkane solvent is selected from the group consisting of
dichloromethane, trichloromethane, and 1,2-dichloroethane.   [56] As a preference, the C5--C10
hydrocarbon solvent is selected from the group consisting of benzene, toluene, and xylene.
0P1312-10-0035 -13/54- 
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propionitrile.   [58] As a preference, the ketone solvent is acetone.   [59] Preferably, the first solvent is
preferably one of toluene, methyl acetate, propyl acetate, ethyl acetate, chloroform, dichloromethane,
acetone, or a mixture of two or more of them;   [60] step 2: the compound of formula IV and the
compound of formula V undergo a Friedel-Crafts-like reaction in a second solvent, using acid as
catalyst, to produce the levorotatory p-hydroxyphenylglycine compound having the structure of formula
VI; wherein the second solvent is selected from the group consisting of nitrile solvent, haloalkane
solvent, and C5-C10 hydrocarbon solvent; the acid is a chiral acid or an achiral acid, wherein the chiral
acid is selected from the group consisting of D-tartaric acid, L-tartaric acid, D-camphorsulfonic acid,
L-camphorsulfonic acid, L-proline, D-proline, and chiral phosphoric acid, and the achiral acid is
selected from the group consisting of methanesulfonic acid, p-toluenesulfonic acid,
trifluoromethanesulfonic acid, sulfuric acid, and hydrochloric acid;   [61] As a preference, the
haloalkane solvent is selected from the group consisting of dichloromethane, trichloromethane, and
1,2-dichloroethane.   [62] As a preference, the C5--C10 hydrocarbon solvent is selected from the
group consisting of benzene, toluene, and xylene.   [63] As a preference, the nitrile solvent is selected
from the group  0P1312-10-0035 -14/54- consisting of acetonitrile or propionitrile.   [64] If the chiral
acid is used for the catalysis, the compound of formula VI with optical activity will be produced, and if
the achiral acid is used as catalyst, a racemic compound of formula VI will be produced. 
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�%"���,��[65] The chiral phosphoric acid is selected from the group consisting of the compound of formula VII,
the compound of formula VIII, the compound of formula IX, the compound of formula X, and the
compound of formula XI.    Formula VIIFormula VIII  Formula IXFormula X  Formula XI
0P1312-10-0035 -15/54- 
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fl-Nap, SiPh3, 9-anthryl, 4-biphenyl, 4-NO2-C6H4, 9-phenanthryl, p-Me0C6H4, p-NO2C6H4, i.e., Ar is
selected from the group consisting of hydrogen, phenyl, 2,4,6-triisopropylphenyl,
3,5-bis(trifluoromethyl)phenyl, fl-naphthyl, triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl,
9-phenanthryl, 4-methoxyphenyl, and 4-nitrophenyl.    Formula IVFormula VFormula VI  [67] Wherein,
R1 is selected from the group consisting of acetyl, benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl,
formamido, and pivaloyl; R2 is selected from the group consisting of methyl, ethyl, isopropyl, tert-butyl,
and benzyl; and R3 is selected from the group consisting of hydrogen, methyl, trimethylsilyl,
tert-butyldimethylsily, and triisopropylsilyl.  0P1312-10-0035 -16/54-   [68] As a preference, R1 is
selected from the group consisting of acetyl, benzoyl, tert-butoxycarbonyl, and pivaloyl.   [69] As a
preference, in step 1, the compound of formula II is selected from the group consisting of acetamide,
benzamide, tert-butyl carbamate, benzyl carbamate, and urea.   [70] As a preference, in step 1, the
molar ratio of the compound of formula II to the compound of formula III is 1:0.5-1:2.1. 
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.;�� <#��"��#! �!���&��#���(��$���#&����%��� !���#& �!)&���������������!��!=�0�%����>�+���$�����""!�?����#&��$�&!)������>��@��!�%��!������!�%�������+���$�����""!�?������"A�����!��������  � ���B%�������&����!�������"A��$$�������#��� �����C�������� �����7845��!��D��#!%������ ������ �����845��!�����#!%������ ��#��=#������������������������������ ��������� ���� ��#�����������C�����=��#� ��=����=��#����"A�����!����*��%%"�(� ��!����#!%����!�!'������+��$�=#�����!�� ���� ��#���������������!���&� ��� ������&������(� ���!"���#&������������!�!'������  ���!�����+
��$�=#�����!�� ���� ��#���!����&��� ��!���#��[71] Preferably, in step 1, the molar ratio of the compound of formula II to the compound of formula III
is 1:1.05.   [72] As a preference, in step 1, the nucleophilic addition reaction is carried out at a
temperature of 25-110.6 C for a period of 0.5-144 h.   [73] Preferably, in step 1, the nucleophilic
addition reaction is carried out at a temperature of 28-110.6 C for a period of 0.5-144 h.   [74]
Specifically, the nucleophilic addition reaction in step 1 may be:   [75] The method of synthesizing ethyl
2-ureido-2-hydroxyacetate is as follows: urea (3.01 g, 50 mmol), ethyl glyoxalate (50% solution in
toluene, 11.22 g, 55 mmol), 150 mL acetone are added sequentially into a 250 mL eggplant-shaped
flask, reacted at 28 C for 74 hours, and placed at 0 C for 12 hours, and the white precipitate is
precipitated, filtered, and the filter cake is washed twice with 10 mL acetone, vacuumized for 1 hour, to
obtain 3.1 g white solid, and the filtrate is rotary-dried, recrystallized from ethyl acetate, to obtain
additional 1.63 g white solid, and the total yield for the 0P1312-10-0035 -17/54- two times is 58.4%,
melting point: 103-104 C. 1H NMR [400 MHz, DMS0]:6 6.77 (d, J= 9.2 Hz ,1H), 6.31 (d, J = 6.4 Hz,
1H), 5.78 (s, 2H), 5.34 (dd, J = 9.6,6.8 Hz, 1H), 4.11(q, J = 6.8 Hz 2H), 1.21 (t, J = 7.2 Hz, 3H); 13C
NMR [100MHz, DMSO]: 6 170.3, 157.2, 72.0, 60.6, 14.0.   [76] Specifically, the nucleophilic addition
reaction in step 1 may also be:   [77] The method of synthesizing N,N-bis(ethy1-2-hydroxyacetate)urea
is as follows: 3.0 g urea (50 mmol), ethyl glyoxalate (50% solution in toluene, 21.42 g, 105 mmol), 150
mL acetone are added sequentially into a 250 mL round bottomed flask, and reacted at 28 C for 6
days, and the reaction is terminated when plenty of white precipitate is precipitated in the reaction
solution. After filtering by suction, the filter cake is vacuum-dried at 30 C for 12 hours, to obtain 9.18 g
white solid, and the yield is 69.5%. 1H NMR [400 MHz, DMS0]:6 7.16-7.10 (m ,2H), 6.53-6.40 (m,2H),
5.50-5.40(m, 2H), 4.15-4.10 (m, 4H), 1.23-1.19(m, 6H); 13C NMR [100MHz, DMSO]: 6170.0, 155.2,
71.9, 60.7, 13.9.   [78] As a preference, in step 2, the molar ratio of the compound of formula IV to the
compound of formula V is 1:0.2-4:5.   [79] As a preference, in step 2, the molar ratio of the compound
of formula IV or the compound of formula V to the catalyst is 1-200:1. 
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�������9;??��,�[80] As a preference, in step 2, the Friedel-Crafts-like reaction is carried 0P1312-10-0035 -18/54- out
at a temperature of 40-82 C for a period of 13.5-96 h.   [81] Preferably, in step 2, the Friedel-Crafts-like
reaction is carried out at a temperature of 40-80 C for a period of 23.5-69 h.   [82] The present
invention also provides a method of synthesizing levorotatory p-hydroxyphenylglycine with its structure
of formula I, comprising the following steps:   [83] step 1: the compound of formula II and the
compound of formula III undergo nucleophilic addition reaction in a first solvent, to produce the
compound of formula IV; wherein the first solvent is selected from the group consisting of ether
solvent, ester solvent, haloalkane solvent, C5-C10 hydrocarbon solvent, nitrile solvent, and ketone
solvent;   [84] step 2: the compound of formula IV and the compound of formula V undergo a
Friedel-Crafts-like reaction in a second solvent, using acid as catalyst, to produce the levorotatory
p-hydroxyphenylglycine compound having the structure of formula VI; wherein the second solvent is
selected from the group consisting of nitrile solvent, haloalkane solvent, C5-Cio hydrocarbon solvent;
the acid is a chiral acid or an achiral acid, wherein the chiral acid is selected from the group consisting
of D-tartaric acid, L-tartaric acid, D-camphorsulfonic acid, L-camphorsulfonic acid, L-proline, D-proline,
and chiral phosphoric acid, and the achiral acid is selected from the group consisting of
methanesulfonic acid, p-toluenesulfonic acid, trifluoromethanesulfonic acid, sulfuric acid, and
hydrochloric acid;  0P1312-10-0035 -19/54-  
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��-��-��9�Formula IVFormula VFormula VI   [85] wherein, R1 is selected from the group consisting of acetyl,
benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl, formamido, and pivaloyl; R2 is selected from the
group consisting of methyl, ethyl, isopropyl, tert-butyl, and benzyl; and R3 is hydrogen;   [86] step 3: in
a mixed solution of alcohols and water, or in water, the compound of formula VI undergoes hydrolysis
reaction by adjusting the pH value to be <2, then the solution is neutralized with a base to a pH value
of 5.2-5.6, to obtain the compound of formula VI; wherein the third solvent is selected from the group
consisting of water and alcohol solvent.    Formula I  0P1312-10-0035 -20/54- 
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�����������7�� 8"���(��&����#� ����"$�(�� �$�����#�����"��-��$��"�"���#$�%�&����$���group consisting of methanol, ethanol, and isopropanol.  [88] As a preference, in step 3, the hydrolysis
reaction is carried out at a temperature of 60-400 C.  [89] Preferably, in step 3, the hydrolysis reaction
is carried out at a temperature of 60-80 C.  [90] As a preference, in the hydrolysis reaction in step 3,
the acid is selected from the group consisting of hydrochloric acid, sulfuric acid, methanesulfonic acid,
and trifluoromethanesulfonic acid.  [91] In some examples of the present invention, the concentration
of the acid in the hydrolysis reaction in step 3 is 1 N-42 N.  [92] As a preference, in step 3, the base is
selected from the group consisting of sodium hydroxide, sodium bicarbonate, sodium carbonate,
potassium hydroxide, and aqueous ammonia.  [93] In some examples of the present invention, the
concentration of the base in step 3 is 2-42 N.  [94] The present invention provides a method of
synthesizing the levorotatory p-hydroxyphenylglycine compounds, which eliminates the subsequent
processes of resolution, racemization processings, etc., simplifies operational steps; and acids with
small organic molecule are chosen as catalyst in the second step, which not only is conducive to the
realization of a industrialized production, but also makes the ee value of the end products be
88.1-99.0% by determining the catalyst, the reaction  0P1312-10-0035 -21/54- solvent, the reactive
substance, the reaction temperature, and the reaction duration; non-aqueous solvent is used in the
second step, to avoid the discharging of phenol-containing waste water, thus environmental pollution is
reduced. 
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��������[95] All the reagents used in the synthetic method provided by the present invention are all
commercially available.  [96] The present invention is further illustrated in conjunction with the
following examples: Example 1 Comparative example:  [97] Synthesis of ethyl
2-acetamido-2-hydroxyacetate, the synthetic route is shown as follow:      [98] Specific operational
steps are as follow:   [99] Acetamide (11.81 g, 0.20 mol), ethyl glyoxalate (50% solution in toluene,
42.84 g, 0.21 mmol), 160 mL toluene were added sequentially into a 500 mL eggplant-shaped flask.
And they were reacted at 80 C for 35 h, then reacted at 60 C for 27 h, and plenty of white precipitate
was precipitated, cooled to room temperature, and filtered by suction, and the filter cake was washed
twice with toluene, and vacuum-dried at 40 C for  0P1312-10-0035 
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��-22/54- 24 h. 28.0 g white solid was obtained, the molar yield was 87%, melting point: 88-89 C.  [100]
1HNMR [400MHz, CDC13]: 8 6.86 (s, 1H ), 5.58 (d, J= 7.6 Hz, 1H), 4.46 (s, 1H), 4.29 (q, J= 7.2 Hz,
2H), 2.05 (s, 3H), 1.33 (t, J= 7.2 Hz, 3H); 13C NMR [100MHz, CDC13]; 8 171.3, 169.6, 72.4, 62.8,
23.3, 14.2. [101] Synthesis of DL-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthetic route is
shown as follow: OH    [102] Specific operational steps are as follow: [103] Ethyl
2-acetamido-2-hydroxyacetate (0.48 g, 3 mmol), phenol (0.33 g, 3.60 mmol), Ts0H (0.05 g, 0.30
mmol), 10mL dichloromethane were added sequentially into a 25 mL eggplant-shaped flask. And they
were reacted at room temperature for 38 h, the reaction solution was a colorless transparent liquid,
then the reaction was terminated. [104] It was concentrated, separated by column chromatography,
the ortho-product was eluted by petroleum ether/ethyl acetate = 1:1, which was a white solid, 59.8 mg,
yield 8.4%, melting point: 39-40 C. 
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4�+0���+6��[105] 1H NMR [400 MHz, CDC13]: 8 9.05(s, 1H ), 7.20 (td, J= 7.6, 1.2 Hz, 1H), 7.12 (d, J= 7.2 Hz, 1H),
7.01 (dd, J= 7.6, 1.2 Hz, 1H), 6.95 (d, J = 8.0 Hz, 1H), 6.84 (t, J = 7.6 Hz, 1H), 5.70 (d, J = 7.6 Hz, 1H),
0P1312-10-0035 -23/54- 4.31-4.16(m, 2H), 2.02 (s, 3H), 1.20 (t, J = 7.2 Hz, 3H); 13C NMR [100MHz,
CDC13]: 8 171.5, 171.2, 155.4, 130.4, 128.0, 124.0, 120.7, 118.6, 62.4, 52.5, 22.8, 14.1.  [106]
Para-product was eluted by petroleum ether/ethyl acetate = 1:2, which was a white solid, 60 mg, yield
8.4%, melting point: 119-121 C.  [107] 1H NMR [400 MHz, CDC13]: 8 7.12 (d, J= 8.4 Hz, 2H ), 6.93 (d,
J = 7.2 Hz, 1H), 6.72 (d, J= 8.8Hz, 2H), 5.42 (d, J= 6.8 Hz, 1H), 4.29-4.06 (m, 2H), 2.00 (s, 1H), 1.17
(t, J= 7.2 Hz, 3H); 13C NMR [100MHz, CDC13]: 8 171.5, 170.8, 157.2, 128.7, 127.4, 116.1, 62.1, 56.5,
23.0, 14.1.  [108] The synthetic method provided by the present invention:  [109] Synthesis of ethyl
2-acetamido-2-hydroxyacetate, the synthetic route is shown as follows:  
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���F��. 03:3�23,3�+//3/��3G03:�7+  5�7:�.�+������F�388- +:���6+-3/�C +�H��E:/��635�23,3�,3+1�3/�+��$��<��C.,����6���63:�,3+1�3/�+��
��<��C.,����6��+:/�- 3:�5�.C�267�3�-,317-7�+�3�2+��-,317-7�+�3/��1.. 3/��.�,..���3�-3,+�0,3��+:/�C7 �3,3/�45��01�7.:��+:/��63�C7 �3,�1+H3�2+��2+�63/��2713�27�6��. 03:3��+:/�@+100��/,73/�+�����<��C.,�[110] Specific operational steps are as follows:  [111] Acetamide (11.81 g, 0.20 mol), ethyl glyoxalate
(50% solution in toluene, 42.84 g, 0.21 mmol), 160 mL toluene were added sequentially into a 500 mL
eggplant-shaped flask. And they were reacted at 80 C for 35 h, then reacted at 60 C for 27 h, and
plenty of white precipitate was precipitated, cooled to room temperature, and filtered by suction, and
the filter cake was washed twice with toluene, and vacuum-dried at 40 C for  0P1312-10-0035 -24/54-
24 h. 28.0 g white solid was obtained, the molar yield was 87%, melting point: 88-89 C.  [112] 1HNMR
[400MHz, CDC13]: 8 6.86 (s, 1H ), 5.58 (d, J= 7.6 Hz, 1H), 4.46 (s, 1H), 4.29 (q, J= 7.2 Hz, 2H), 2.05
(s, 3H), 1.33 (t, J= 7.2 Hz, 3H); 13C NMR [100MHz, CDC13]; 6 171.3, 169.6, 72.4, 62.8, 23.3, 14.2.
[113] Synthesis of D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthesis route is shown as
follows:    
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���@����������������>�������������������
�����F�[114] Specific operational steps are as follows: [115] Ethyl 2-acetamido-2-hydroxyacetate (1.932 g, 12
mmol), 0 1 mmol catalyst chiral phosphoric acid (wherein Ar is selected from the group
consistingofhydrogen,phenyl,2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl, fl-naphthyl,
triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl), phenol (0.94g, 10 mmol), 50 mL acetonitrile were added sequentially into a 100 mL
three-necked bottle equipped with a constant pressure dropping funnel and a thermometer, and the
reaction solution was reacted at 81 C for 34 hours, then the reaction was terminated. 23 mL
0P1312-10-0035 -25/54- water was added, and stirred at room temperature for 4 hours, and the
catalyst was filtered out with a recovery rate of 88.2%. The filtrate was rotary-dried, loaded and eluted
by a silica gel column after dissolving the sample with dichloromethane, the catalyst and phenol were
eluted by petroleum ether : ethyl acetate : glacial acetic acid = 600:200:16, and the ortho- and para-
products were eluted by petroleum ether : ethyl acetate = 3250:3250. 1.47 g para-product, yield 62%,
melting point: 147-148 C, ee=90%. (HPLC conditions: chiralPAK AD-H 5 um, 4.6x250 mm
chromatographic column, n-hexane/isopropano1=9:1 was the mobile phase, the flow rate was 1 0
mL/min, the maximum absorption wavelength was 229 nm)   [116] 1H NMR [400 MHz, CDC13]: 8 7.17
(d, J= 8.4 Hz, 2H), 6.73 (d, J = 8.4 Hz, 2H), 6.58 (d, J = 6.4 Hz, 1H), 5.47 (d, J = 6.8 Hz, 1H), 4.27-4.10
(m, 2H), 2.04 (s, 3H), 1.21 (t, J = 7.2 Hz, 3H); 13C NMR [100 MHz, CDC13]: 8 171.4, 170.0, 156.5,
128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2.  [117] The single crystal figure of
D-ethyl-2-acetamido-2-(4-hydroxy phenyl)acetate is shown in Figure 1.  [118] The
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate obtained in the method provided by the present
invention was prepared into levorotatory p-hydroxyphenylglycine hydrochloride, the synthetic route is
shown as follows:  0P1312-10-0035 
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���������&�-26/54-     [119] Specific operational steps are as follows: [120] 0.1 g
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, 2 mL concentrated hydrochloric acid (12 N
hydrochloric acid) were sequentially added into a 10 mL schlenk tube, and started to stir, and refluxed
at 100 C for 6.5 h, then the reaction was terminated, the reaction solution was rotary-dried to obtain
81.1 mg pale yellow solid, the yield was 95.1%. [a]D2o=_ 90(c=1.0, water). [121] 1H NMR [400 MHz,
D20]: 87.30 (d, J= 8.4 Hz, 2H) , 6.90 (d, J= 8.8 Hz, 2H), 5.07 (s, 1H); 13C NMR [100MHz, D20]: 8
171.1, 157.0, 129.8, 123.2, 116.3, 56.1. 
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�!O�� ����������������������������������������� �Example 2 Comparative example:  [122] Synthesis of ethyl 2-benzamido-hydroxyacetate, the synthetic
route is shown as follow:  0P1312-10-0035 -27/54- [124] Benzamide (7.21 g, 60 mmol), ethyl
glyoxalate (50% solution in toluene, 10.32 g, 50 mmol), 55 mL ethyl acetate were sequentially added
into a 250 mL eggplant-shaped flask, and started to stir, and started to heat, when the temperature
reached 53 C, the reaction solution changed from a suspension into a colorless transparent liquid.
Continued to heat, and reacted under reflux at 77.06 C for 13 h, then stopped heating and stirred at
room temperature overnight, and white precipitate was precipitated, filtered by suction, and the filter
cake was soaked and washed with 3x5 mL ethyl acetate, and vacuum-dried at 40 C, to obtain 7.08 g
white solid, the yield was 63.5%, melting temperature: 114-115 C.  [125] 1H NMR [400 MHz, CDC13]:
87.81 (d, J= 7.6 Hz, 2H ), 7.58-7.48 (m,2H), 7.44 (t, J= 7.6 Hz, 2H), 5.81 (d, J= 7.2 Hz, 1H), 4.57 (s,
1H), 4.32 (q, J= 7.2 Hz, 2H), 1.34 (t, J= 7.2 Hz, 3H); 13C NMR [ 100MHz,CDC13]: 8 169.7, 168.2,
133.1, 132.6, 128.9, 127.5, 72.9, 62.9, 14.3. [126] Synthesis of
DL-ethyl-2-benzamido-2-(4-hydroxyphenyl) acetate, the synthetic route is shown as follows: OH  0 OH 
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��I�� J#$%!���5������� ���$%�- &%�+�#�#���������������� !"��K(�:�isOH 0 HCH3atreflux Ph N H  [127] Specific operational steps are as follows: [128] Ethyl
2-benzamido-2-hydroxyacetate (2.23 g, 10 mmol), Ts0H  0P1312-10-0035 -28/54- (0.35 g, 2 mmol),
PhOH (1.14 g, 12 mmol), 10 mL CH3CN were sequentially added into a 50 mL eggplant-shaped flask,
and started to stir, and started to heat, when the temperature reached 48 C, the reaction solution
changed from a suspension into a colorless transparent liquid. Continued to heat, and the reaction was
terminated after refluxing for 13.5 h. Separated by column chromatography, and the para-product was
eluted by petroleum ether / ethyl acetate=3:1, which was a white solid, 0.66 g, yield 22.2%, melting
point: 156-157 C. 
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Hz, 1H), 7.44 (t, J= 7.6 Hz, 2H), 7.29 (d, J= 8.8 Hz, 2H), 6.81 (d, J= 8.8 Hz, 2H), 5.60-5.50(m, 1H),
4.24-4.15 (m, 2H), 1.22 (t, J = 7.2 Hz, 3H); 13C NMR [100MHz, Me0D]: 8 172.7, 170.2, 158.9, 135.1,
132.8, 130.4, 129.5, 128.6, 127.9, 116.6, 62.6, 58.7, 14.4.  [130] The synthetic method provided by the
present invention:  [131] Syntheis of ethyl 2-benzamido-2-hydroxyacetate, the synthetic route is shown
as follows: 00Ethyl acetate0 OH Ph' N  [132] Specific operational steps are as follows:  [133]
Benzamide (7.21 g, 60 mmol), ethyl glyoxalate (50% solution in toluene, 10.32 g, 50 mmol), 55 mL
ethyl acetate were sequentially added into a 250 mL eggplant-shaped flask, and started to stir, and
started to heat,  0P1312-10-0035 -29/54- when the temperature reached 53 C, the reaction solution
changed from a suspension into a colorless transparent liquid. Continued to heat, and reacted under
reflux at 77.06 C for 13 h, then stopped heating and stirred at room temperature overnight, white
precipitate was precipitated, filtered by suction, and the filter cake was soaked and washed with 3 x5
mL ethyl acetate, and vacuum-dried at 40 C, to obtain 7.08 g white solid, the yield was 63.5%, melting
temperature: 114-115 C.  [134] 1H NMR [400 MHz, CDC13]: 87.81 (d, J = 7.6 Hz, 2H ), 7.58-7.48(m,
2H), 7.44 (t, J= 7.6 Hz, 2H), 5.81 (d, J= 7.2 Hz, 1H), 4.57 (s, 1H), 4.32 (q, J = 7.2 Hz, 2H), 1.34 (t, J =
7.2 Hz, 3H); 13C NMR [ 100MHz,CDC13]: 8 169.7, 168.2, 133.1, 132.6, 128.9, 127.5, 72.9, 62.9, 14.3.
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�/�012G45 H��)����(��;����������������?�#���� ��������B�������������������������?�#������B�?
��������I��������������!�������� �������������� ��!�[135] Synthesis of D-ethyl-2-benzamido-2-(4-hydroxyphenyl)acetate, the synthetic route is shown as
follows:     [136] Specific operational steps are as follows:  [137] Ethyl 2-benzamido-2-acetate (0.223 g,
1 mmol), chiral phosphoric acid (0 1 mmol) (wherein, Ar is selected from the group consisting of
0P1312-10-0035 -30/54- hydrogen, phenyl, 2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl,
fl-naphthyl, triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl), PhOH (0.112 g, 1.2 mmol), 2 mL CH3CN were sequentially added into a 10 mL schlenk
tube, and started to stir, and started to heat, and the reaction was terminated after refluxing at 81.6 C
for 23.5 h 1 2 mL water was added, and the catalyst was precipitated, filtered, and the filtrate was
rotary-dried, and separated by column chromatography, phenol and the rest of catalyst were eluted by
petroleum ether / ethyl acetate=5:1, and para-product was eluted by petroleum ether / ethyl
acetate=3:1, which was a white solid, 40 mg, yield 13.4%. ee=88.1% (HPLC conditions: ChiralCEL
OD-H 5 um, 4.6x250 mm chromatographic column, n-hexane/isopropano1=90:10 was the mobile
phase, the flow rate was 1 0 mL/min, and the maximum absorption wavelength was 229 nm)  [138] 1H
NMR [400 MHz, CDC13]: 8 7.83 (d, J= 6.8 Hz, 2H ), 7.62-7.52 (m, 1H), 7.44 (t, J= 7.6 Hz, 2H), 7.23 (d,
J= 8.8 Hz, 2H), 6.70 (d, J= 8.4 Hz , 2H), 6.41 (s, 1H), 5.64 (d, J= 6.8 Hz, 1H), 4.32-4.13 (m, 2H), 1.23
(t, J= 7.2 Hz, 3H); 13C NMR [100MHz, CDC13]: 8 171.5, 167.1, 156.7, 133.7, 132.2, 128.9, 128.7,
128.2, 127.4, 116.2, 62.3, 56.7, 14.2. Example 3 
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2-tert-butoxycarbonylamino-2-hydroxyacetate, the synthetic route is shown as follows: 0 tO NI-f2  it,
OH 0 N 0 
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(��� �������������B5������������������ �!"������"#������.����$�� ��*�����2"!��"��%�������������!�������������&��"�������&�'� ��
((�� �*�!���!����*��"���"�������&�'�[140] Specific operational steps are as follows:  [141] Boc-NH2 (6.15 g, 52 5 mmol), ethyl glyoxalate
(50% solution in toluene, 10.29 g, 50 mmol), 15 mL CHC13 were sequentially added into a 50 mL
eggplant-shaped flask, and started to stir, the reaction solution was a colorless transparent liquid, and
reacted under reflux at 61.70 C for 60 h, then the reaction was terminated. Separated by column
chromatography, and the target product was eluted by petroleum ether / ethyl acetate=8:1, which was
a white solid, 8.02 g, yield 73.2%, melting point: 54-56 C.   [142] 11-1NMR [400 MHz, CDC13]: 8 5.89
(d, J = 8.0 Hz, 1H ), 5.39 (s, 1H), 4.38 (s, 1H), 4.30-4.21 (m, 2H), 1.43 (s, 9H), 1.30 (t, J= 7.2 Hz, 3H);
13C NMR [100MHz, CDC13]: 8 169.8, 155.1, 81.1, 73. 6, 62. 6, 28.4, 14.2.  [143] Synthesis of
DL-ethyl-2-tert-butoxycarbonylamino-2-(4-hydroxy phenyl)acetate, the synthetic route is shown as
follows:   0P1312-10-0035 -32/54-  [145] Ethyl 2-tert-butoxycarbonylamino-2-hydroxyacetate (423.3
mg, 1.93 mmol), Ts0H (33.9 mg, 0.19 mmol), PhOH (218.0 mg, 2.32 mmol), 2.5 mL CHC13 were
sequentially added into a 25 mL eggplant-shaped flask, and reacted under reflux for 11 h, then the
reaction was terminated. Separated by column chromatography, and the para-product was eluted by
petroleum / ethyl acetate=6:1, which was an off-white solid, 85.4 mg, yield 15%.   [146] 1H NMR [400
MHz, CDC13]:6 7.12 (d, J= 8.0 Hz, 2H ) , 6.70 (d, J = 7.6 Hz, 2H), 5.66 (d, J = 6.4 Hz , 1H), 5.17 (d, J
= 6.8 Hz, 1H), 4.16-4.07 (m,2H), 1.42 (s, 9H), 1.16 (t, J = 6.8 Hz, 3H); 13C NMR [100MHz, CDC13]:6
171.7, 156.8, 155.3, 128.5, 128.1, 116.0, 80.7, 62.0, 57.4, 28.4, 14.1.  [147] The synthetic method
provided by the present invention: 
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�H�� 4�����*!*��2����������������������������� !�������"�����������&�����*������!��������!*�*��/���*�2����/*7� ��
�I�� 41��!2!���1����!�����*��1*������*�2����/*7��
�J�� K���:+��#6$���%&���$��  ��(&�������%����������#��8�*����!���!���������&���$�'�%&����  ��(&���� -�.+.���/����*�0����!������""�"�!��������� -��%%1�����*��1�"�2��*3&���"�*�����"����*�!�&����������!���*����!���/�*���[148] Synthesis of ethyl 2-tert-butoxycarbonylamino-2-hydroxyacetate, the synthetic route is shown as
follows:   [149] Specific operational steps are as follows:  [150] Boc-NH2 (6.15 g, 52 5 mmol), ethyl
glyoxalate (50% solution in toluene, 10.29 g, 50 mmol), 15 mL CHC13 were sequentially added into a
50 mL eggplant-shaped flask, and started to stir, the reaction solution was a  0P1312-10-0035 -33/54-
colorless transparent liquid, and reacted under reflux at 61.70 C for 60 h, then the reaction was
terminated. Separated by column chromatography, and the target product was eluted by petroleum
ether / ethyl acetate=8:1, which was a white solid, 8.02 g, yield 73.2%, melting point: 54-56 C.  [151]
iHNMR [400 MHz, CDC13]: 8 5.89 (d, J = 8 Hz, 1H ), 5.39 (s, 1H), 4.38 (s, 1H), 4.30-4.21 (m, 2H),
1.43 (s, 9H), 1.30 (t, J= 7.2 Hz, 3H); 13C NMR [100MHz, CDC13]: 8 169.8, 155.1, 81.1, 73. 6, 62. 6,
28.4, 14.2.  [152] Synthesis of D-ethyl-2-tert-butoxycarbonylamino-2-(4-hydroxy phenyl)acetate, the
synthetic route is shown as follow:  
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��#���[153] Specific operational steps are as follows:  [154] Ethyl
2-tert-butoxycarbonylamino-2-hydroxyacetate (0.44 g, 2 mmol), 0 2 mmol chiral phosphoric acid (Ar is
selected from the group consistingofhydrogen,phenyl,2,4,6-triisopropylphenyl,
3,5-bis(trifluoromethyl)phenyl, fl-naphthyl, triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl,
9-phenanthryl, 4-methoxyphenyl, and 4-nitrophenyl), phenol (0.23 g, 2 4 mmol), 10 mL acetonitrile
were sequentially added into a 25 mL two-necked bottle, and reacted under reflux at 81.6 C for 12
hours and 15 minutes, then the reaction was  0P1312-10-0035 -34/54 - terminated. Separated by
column chromatography, and 0.10 g para-product was eluted by petroleum ether / ethyl acetate /
glacial acetic acid=70:10:5, which was an off-white solid, yield 16.9%. ee=93.6% (HPLC conditions:
ChiralCEL OD-H 5 pm, 4.6x250 mm chromatographic column, n-hexane/isopropano1=92.5:7.5 was
the mobile phase, the flow rate was 0.5 mL/min, and the maximum absorption wavelength was 229
nm)  [155] 1H NMR [400 MHz, CDC13]: 8 7.14 (d, J = 7.6 Hz, 2H ) , 6.72 (d, J= 8.4 Hz, 2H), 5.62 (d, J
= 6 Hz, 1H), 5.18 (d, J = 6.8 Hz, 1H), 4.20-4.09 (m, 2H), 1.43 (s, 9H), 1.18 (t, J = 6.8 Hz, 3H); 13C
NMR [100MHz, CDC13]:6 171.8, 156.6, 155.4, 128.6, 128.3, 116.0, 80.7, 62.0, 57.4, 28.5, 14.2.
Example 4 [156] Synthesis of phenoxytrimethylsilane, the synthetic route is shown as follows:   
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�������[157] Specific operational steps are as follows: [158] 1.88 g phenol (20 mmol), 1.63 g imidazole (24
mmol), 30 mL dichloromethane, 3.1 mL trimethylchlorosilane (24 mmol) were sequentially added into a
100 mL eggplant-shaped flask, and reacted under reflux at 40 C for 46 hours, then the reaction was
terminated. The reaction  0P1312-10-0035 -35/54- solution was rotary-dried, and eluted by a silica gel
column, 0.56 g product was eluted with pure petroleum ether, which was a colorless oily liquid, yield
17%.   [159] 1HNMR [400 MHz, CDC13]:87.31-7.27 (m, 2H), 7.02 (t, J = 7.6 Hz, 1H), 6.92 (d, J = 8.0
Hz, 2H), 0.34 (s, 9H); 13C NMR [100MHz, CDC13]: 8 155.4, 129.6, 121.6, 120.3, 0.4.  [160] Syntheis
of ethyl 2-acetamido-2-hydroxyacetate, the synthetic route is shown as follows:   
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��4�[161] Specific operational steps are as follows:  [162] Acetamide (1.47 g, 25 mmol), ethyl glyoxalate
(50% solution in toluene, 5.35 g, 26.25 mmol), 20 mL ethyl acetate were added sequentially into a 50
mL eggplant-shaped flask. And they were reacted under reflux at 77.06 Cfor 45 h, then cooled to a
temperature of 25 C, plenty of white precipitate was precipitated, filtered by suction, and vacuum-dried
at 45 C for 11 h. 2.48 g white solid was obtained, and the molar yield was 62%.   [163] 1HNMR
[400MHz, CDC13]: 6 6.99 (d, J = 6.4 Hz,1H ), 5.65-5.50 (m"1H), 4.69 (d, J= 5.6 Hz, 1H), 4.27 (q, J =
7.2 Hz, 2H), 2.04 (s, 3H), 1.31 (t, J= 7.2 Hz, 3H).  [164] Synthesis of
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthetic route is shown as follows:
0P1312-10-0035 -36/54-  [165] Specific operational steps are as follows:  [166] 16.1 mg ethyl
2-acetamido-2-hydroxyacetate (0.1 mmol), 0.01 mmol catalyst chiral phosphoric acid (Ar is selected
from the group consistingofhydrogen,phenyl,2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl,
fl-naphthyl, triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl), 20 mg phenoxytrimethylsilane (0.12 mmol), 0.6 mL CD3CN were sequentially add into
an NMR tube with s/55 mm, 1=180 mm, and reacted at 60 C for 29 hours, then reacted at 80 C for 19
hours, then the reaction was terminated. The reaction solution was rotary-dried, separated by silica gel
column, and 5 mg product was eluted with petroleum ether : ethyl acetate=4:5, yield 21.1%.
ee=97.4%. (HPLC conditions: chiralPAK AD-H 5 ism, 4.6x250 mm chromatographic column,
n-hexane/isopropano1=9:1 was the mobile phase, the flow rate was 1.0 mL/min, and the maximum
absorption wavelength was 229 nm)   [167] 1H NMR [400 MHz, CDC13]: 8 7.17 (d, J= 8.4 Hz, 2H),
6.73 (d, J= 8.8 Hz, 2H), 6.56 (d, J= 6.4 Hz, 1H), 6.44(s,1H),5.46 (d, J= 6.8 Hz, 1H), 4.32-4.10 (m, 2H),
2.04 (s, 3H), 1.21 (t, J= 7.2 Hz, 3H). 
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";�@G+��@*+��"����"���)#+��@*+��"���)�+��@*+��"���)�+�J�9�?"��@G+��@*"��0P1312-10-0035 -37/54- [168] Synthesis of levorotatory p-hydroxyphenylglycine hydrochloride, the
synthetic route is shown as follows:    [169] Specific operational steps are as follows: [170] 99.3 mg
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate (0.42 mmol), 2 mL 6 N hydrochloric acid were
sequentially added into a 10 mL schlenk tube, and started to stir, reacted at 60 C for 45 h, then the
reaction was terminated, the reaction solution was rotary-dried, to obtain 66.8 mg white solid, yield
95%. [a]20-99.7(c1 .0, water).  [171] 1H NMR [400 MHz, D20]: 87.35 (d, J= 8.8 Hz, 2H) , 6.96 (d, J=
8.8 Hz, 2H), 5.09 (s, 1H); 13C NMR [100MHz, D20]: 8 171.3, 157.1, 129.8, 123.4, 116.3, 56.2.
Example 5 
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�$&����//��2&�������$���# � ���1��<����'��������[172] Synthesis of ethyl 2-acetamido-2-hydroxyacetate, the synthetic route is shown as follows:    [173]
Specific operational steps are as follows: [174] Acetamide (1.47 g, 25 mmol), ethyl glyoxalate (50%
solution in  0P1312-10-0035 -38/54- toluene, 5.35 g, 26.25 mmol), 20 mL acetone were sequentially
added into a 50 mL eggplant-shaped flask. They were reacted under reflux at 56.2 C for 45 h, and
then cooled to a temperature 25 C, and plenty of precipitate was precipitated, filtered by suction,
vacuum-dried at 45 C for 11 h. 1.76 g white solid was obtained, and the molar yield was 43.82%.
[175] 11-1NMR [400MHz, CDC13]: 8 6.82 (s, 1H ), 5.61-5.55 (m"1H), 4.40-4.20 (m, 3H), 2.05 (s, 3H),
1.33 (t, J = 7.2 Hz, 3H). 
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����)*�%��������[176] Synthesis of D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthetic route is shown as
follows:    [177] Specific operational steps are as follows: [178] 161 mg ethyl
2-acetamido-2-hydroxyacetate (1 mmol), 0.01 mmol catalyst chiral phosphoric acid (Ar is selected
from the group consisting of hydrogen, phenyl, 2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl,
fl-naphthyl, triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl), 423 mg phenol (4.5 mmol), 6mL CDC13 were added sequentially into a 25 mL
eggplant-shaped flask, and reacted at 50 C for 42.5 hours, then reacted at 62 C for 46.5
0P1312-10-0035 -39/54- hours, then the reaction was terminated. The reaction solution was
rotary-dried, the product was separated by silica gel column, and 16 mg para-product was eluted with
petroleum ether : ethyl acetate : methano1=25:25:1, yield 7%. ee=93.1%. (HPLC conditions: chiralPAK
AD-H 5 um, 4.6x250 mm chromatographic column, n-hexane/isopropano1=9:1 was the mobile phase,
the flow rate was 1.0 mL/min, the maximum absorption wavelength was 229 nm)   [179] 1H NMR [400
MHz, CDC13]: 8 7.15 (d, J= 7.6 Hz, 2H ), 6.71 (d, J = 8.4 Hz, 2H), 6.59 (s, 1H), 5.46 (d, J = 6.8 Hz,
1H), 4.29-4.06 (m, 2H), 2.04 (s, 3H), 1.21 (t, J= 7.2 Hz, 3H).  [180] Synthesis of levorotatory
p-hydroxyphenylglycine hydrochloride, the synthetic route is shown as follows: 
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�����������������������������������������[181] Specific operational steps are as follows:  [182] 99.6 mg
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate (0.42 mmol), 2 mL 1 N hydrochloric acid were
sequentially added into a 10 mL schlenk tube, and started to stir, reacted at 60 C for 45 h, and heated
to 80 C and reacted for 13.5 h, then heated to 99 C and reacted for 11 h, then the reaction was
terminated, the reaction solution was rotary-dried, to  0P1312-10-0035 -40/54- obtain 70.0 mg white
solid, yield 99%. [a]D20,-850(c=1.0, water).  [183] 1H NMR [400 MHz, D20]: 87.34 (d, J= 8.8 Hz, 2H) ,
6.95 (d, J= 8.4 Hz, 2H), 5.06 (s, 1H). Example 6 [184] Synthesis of ethyl
2-acetamido-2-hydroxyacetate, the synthetic route is shown as follows: 
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����)�F�I�����*�(�������������������(�)�G���������������E������6�[185] Specific operational steps are as follows: [186] Acetamide (1.47 g, 25 mmol), ethyl glyoxalate
(50% solution in toluene, 5.23 g, 26.25 mmol), 20 mL chloroform were added sequentially into a 50 mL
eggplant-shaped flask. And they were reacted at 61.7 C for 45 h, cooled to a temperature of 25 C,
plenty of white precipitate was precipitated, filtered by suction, and vacuum-dried at 45 C for 11 h. 2.00
g white solid was obtained, and the molar yield was 50%.  [187] 1HNMR [400MHz, CDC13]: 8 6.84 (s,
1H ), 5.65-5.50 (m, 1H), 4.38 (d, J= 5.6 Hz ,1H), 4.29 (q, J= 7.2 Hz, 2H), 2.05 (s, 3H), 1.33 (t, J= 7.2
Hz, 3H). [188] Synthesis of D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthetic route is
shown as follows:  0P1312-10-0035    



��������������� ���	
���
	� ��
���� ����������������������������������������� ��
�!�� "�#$���������%�&����#$&��'$��������(�)*���+,����%%��-,��)��%%��������$����#������#���#��������&�(�#������.������������&����%��#��+��/�����������+� ��� #$&��+��,� �#��$�,� �,
,0�����������$��#��$�,��,��1��(�����/���%��#$�-�#��$�,�2����#�#$�,�����#��$����$�,�*����#�$�,�
�1��#��$�$�,�
�������#��$�,�*��#�����#�$�,�
�%��#�'$�#��$�,���&�
�������#��$�-,��#�����(�)*
+,����%%��-,����%3��������������������&&�&���4/�������$������������%3��#�������5�&�1�������4/����&����#�����������������/���&������+��/�������&����#��%�%����,���&��#��������������/���������������&����6��78������
�#�/��,��)
9+���������&/��������/�����&��#��/+#�����������%���,�$���&�0�:,�%�����+������ �
9��
6�78,���;*�:)�(<�38����&������ ��#�����.=�.>�<���?%,�
)0@����%%��#��%���+���#������/%�,���#�'���������������;* �������#��%�1�����#���,��#�����������������)��%3�%��,��#��%�'�%/%��1�����������A����+�#�������*��%-)��
�
�� �<�BCD�E
���C<F,�8>8��G �H�9)�9�(&,�I�;�6)
�<F,��<-,�0)9��(&,�I�;�6)
�<F,���<-,��0)�6�(&,�I�;�0)
�<F,��<-,��)
9�(&,�I�;�0)6�<F,��<-,�
)�9�
)���(%,��<-,��)�
�(�,��<-,��)���(�,�I�;�9)��<F,��<-J���8�BCD�E����[189] Specific operational steps are as follows:  [190] Ethyl 2-acetamido-2-hydroxyacetate (1.932 g, 12
mmol), 0 1 mmol catalyst chiral phosphoric acid (wherein Ar is selected from the group
consistingofhydrogen,phenyl,2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl, fl-naphthyl,
triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl), phenol (0.94g, 10 mmol), 50 mL acetonitrile were added sequentially into a 100 mL
three-necked bottle equipped with a constant pressure dropping funnel and a thermometer, and the
reaction solution was reacted at 81 C for 34 hours, 1.47g para-product was purified through
aftertreatment, yield 62%, melting point: 147-148 C, ee=90%. (HPLC conditions: chiralPAK AD-H 5
um, 4.6x250 mm chromatographic column, n-hexane/isopropano1=9:1 was the mobile phase, the flow
rate was 1.0 mL/min, the maximum absorption wavelength was 229 nm)   [191] 1H NMR [400 MHz,
CDC13]: 8 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J = 8.4 Hz, 2H), 6.58 (d, J = 6.4 Hz, 1H), 5.47 (d, J = 6.8
Hz, 1H), 4.27-4.10 (m, 2H), 2.04 (s, 3H), 1.21 (t, J= 7.2 Hz, 3H); 13C NMR [100  0P1312-10-0035
-42/54- MHz, CDC13]: 8 171.4, 170.0, 156.5, 128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2.  [192]
Synthesis of levorotatory p-hydroxyphenylglycine hydrochloride, the synthetic route is shown as
follows:  [193] Specific operational steps are as follows:  [194] 99.3 mg
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate (0.42 mmol), 2 mL 6N hydrochloric acid were
sequentially added into a 10 mL schlenk tube, and started to stir, and reacted at 60 C for 45 h, then
the reaction was terminated, the reaction solution was rotary-dried, to obtain 66.8 mg while solid, the
yield was 95%. [a]20-99.7(c1.0, water). 
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NMR [100MHz, D20]: 8 171.3, 157.1, 129.8, 123.4, 116.3, 56.2. Example 7  [196] Synthesis of ethyl
2-acetamido-2-hydroxyacetate, the synthetic route is shown as follows:  0P1312-10-0035 -43/54-
[197] Specific operational steps are as follows:  [198] Acetamide (1.47 g, 25 mmol), ethyl glyoxalate
(50% solution in toluene, 5.35 g, 26.25 mmol), 20 mL tetrahydrofuran were added sequentially into a
50 mL eggplant-shaped flask. And they were reacted under reflux at 65 C for 45 h, then cooled to a
temperature of 25 C, plenty of white precipitate was precipitated, filtered by suction, and vacuum-dried
at 45 C for 11 h. 1.85 g white solid was obtained, and the molar yield was 47.13%.   [199] 11-1NMR
[400MHz, CDC13]: 8 6.83 (s, 1H ), 5.65-5.50 (m, 1H), 4.45-4.21 (m, 3H), 2.05 (s, 3H), 1.33 (t, J= 7.2
Hz, 3H).  [200] Synthesis of D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthetic route is
shown as follows:   
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)0�����������,��+��,�)��)��6��%�����/���#��+,�*�+��,�)�H����+�+,�)�����+��,����,�)�G����+�,�)�[201] Specific operational steps are as follows: [202] Ethyl 2-acetamido-2-hydroxyacetate (1.932 g, 12
mmol), 0 1 mmol catalyst chiral phosphoric acid (wherein Ar is selected from the group
consistingofhydrogen,phenyl,2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl, fl-naphthyl,
triphenylsilyl, 9-anthryl,  0P1312-10-0035 -44/54- 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl,
4-methoxyphenyl, and 4-nitrophenyl), phenol (0.94g, 10 mmol), 50 mL acetonitrile were added
sequentially into a 100 mL three-necked bottle equipped with a constant pressure dropping funnel and
a thermometer, and the reaction solution was reacted at 81 C for 34 hours, 1.67g para-product was
purified through aftertreatment, yield 62%, melting point: 147-148 C, ee=90%. (HPLC conditions:
chiralPAK AD-H 5 um, 4.6x250 mm chromatographic column, n-hexane/isopropano1=9:1 was the
mobile phase, the flow rate was 1.0 mL/min, and the maximum absorption wavelength was 229 nm)
[203] 1H NMR [400 MHz, CDC13]: 8 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J = 8.4 Hz, 2H), 6.58 (d, J = 6.4
Hz, 1H), 5.47 (d, J = 6.8 Hz, 1H), 4.27-4.10 (m, 2H), 2.04 (s, 3H), 1.21 (t, J = 7.2 Hz, 3H); 13C NMR
[100 MHz, CDC13]: 8 171.4, 170.0, 156.5, 128.7, 128.4, 116.1, 62.2, 56.3, 23.4, 14.2.  [204] Synthesis
of levorotatory p-hydroxyphenylglycine, the synthetic route is shown as follows:   [205] Specific
operational steps are as follows: 
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�[206] 0.807 g D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate (3.4 0P1312-10-0035 -45/54- mmol),
12 mL 6 N hydrochloric acid were sequentially added into a 25 mL eggplant-shaped flask, and started
to stir, reacted at 60 C for 14 hours and 40 minutes, then the reaction was terminated, the reaction
solution was rotary-dried, and the pH was adjusted to 5.5 with 3N sodium hydroxide, to obtain 0.245 g
white solid, yield 43.2%. [a]D20=-156.6 (c=1.0, 1 N hydrochloric acid). 1H NMR [400 MHz, D20]: 87.20
(d, J= 8.4 Hz, 2H), 6.81 (d, J= 8.4 Hz, 2H), 5.00 (s, 1H). Example 8 [207] Synthesis of ethyl
2-acetamido-2-hydroxyacetate, the synthetic route is shown as follows:   [208] Specific operational
steps are as follows:  [209] Acetamide (1.47 g, 25 mmol), ethyl glyoxalate (50% solution in toluene,
2.55 g, 12 5 mmol), 20 mL toluene were added sequentially into a 50 mL eggplant-shaped flask. And
they were reacted at 110.6 C for 30 min, cooled to 20 C, and plenty of white precipitate was
precipitated, filtered by suction, and vacuum-dried at 50 C for 6 h. 1.73 g white solid was obtained, and
the molar yield was 85.76%.   [210] 11-1NMR [400MHz, CDC13]: 8 7.30 (d, J = 6.8 Hz, 1H ), 5.58 (d, J
= 7.6 Hz, 1H ), 5.40 (s, 1H), 4.27-4.21 (q, J = 7.2 Hz 2H), 2.02 (s, 3H),  
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*���4���;�2�:*��(7��(����*���4����(���0P1312-10-0035 -46/54- 1.29 (t, J= 7.2 Hz, 3H). [211] Synthesis of
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate, the synthetic route is shown as follows:   [212]
Specific operational steps are as follows:  [213] Ethyl 2-acetamido-2-hydroxyacetate (1.932 g, 12
mmol), 0 1 mmol catalyst chiral phosphoric acid (wherein Ar is selected from the group
consistingofhydrogen,phenyl,2,4,6-triisopropylphenyl, 3,5-bis(trifluoromethyl)phenyl, fl-naphthyl,
triphenylsilyl, 9-anthryl, 4-biphenylyl, 4-nitrophenyl, 9-phenanthryl, 4-methoxyphenyl, and
4-nitrophenyl), phenol (0.94g, 10 mmol), 50 mL acetonitrile were added sequentially into a 100 mL
three-necked bottle equipped with a constant pressure dropping funnel and a thermometer, and the
reaction solution was reacted at 81 C for 34 hours, 1.47g para-product was purified through
aftertreatment, yield 62%, melting point: 147-148 C, ee=90%. (HPLC conditions: chiralPAK AD-H 5
um, 4.6x250 mm chromatographic column, n-hexane/isopropano1=9:1 was the mobile phase, the flow
rate was 1.0 mL/min, the maximum absorption wavelength was 229 nm)  0P1312-10-0035 -47/54-
[214] 1H NMR [400 MHz, CDC13]: 8 7.17 (d, J= 8.4 Hz, 2H), 6.73 (d, J 
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�= 8.4 Hz, 2H), 6.58 (d, J = 6.4 Hz, 1H), 5.47 (d, J = 6.8 Hz, 1H), 4.27-4.10 (m, 2H), 2.04 (s, 3H), 1.21
(t, J = 7.2 Hz, 3H); 13C NMR [100 MHz, CDC13]: 8 171.4, 170.0, 156.5, 128.7, 128.4, 116.1, 62.2,
56.3, 23.4, 14.2.  [215] Synthesis of levorotatory p-hydroxyphenylglycine hydrochloride, the synthetic
route is shown as follows:  [216] Specific operational steps are as follows:  [217] 99.6 mg
D-ethyl-2-acetamido-2-(4-hydroxyphenyl)acetate (0.42 mmol), 2 mL 1N hydrochloric acid were
sequentially added into a 10 mL schlenk tube, and started to stir, and reacted at 60 C for 45 h, heated
to 80 C and reacted for 13.5 h, then heated to 99 C and reacted for 11 h, then the reaction was
terminated, the reaction solution was rotary-dried, to obtain 70.0 mg while solid, the yield was 99%.
[a]D20=-85(c=1.0, water).   [218] 1H NMR [400 MHz, D20]: 87.34 (d, J= 8.8 Hz, 2H) , 6.95 (d, J= 8.4
Hz, 2H), 5.06 (s, 1H).  [219] The method of synthesizing levorotatory p-hydroxyphenylglycine
compounds provided by the present invention is described above in detail.  0P1312-10-0035 -48/54-
Specific examples are employed herein to illustrate the principles and embodiments of the present
invention, and the above examples are only described to facilitate the understanding of the method
and the core idea of the present invention. It should be noted that, a number of additional alterations
and modifications can be made to the present invention by a skilled in the art, without departing from
the principle of the present invention, these alterations and modifications also fall within the protection
scope of the claims of the present invention.  
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compounds, characterized in that, the method comprises the following steps:     step 1: the compound
of formula II and the compound of formula III undergo nucleophilic addition reaction in a first solvent, to
produce the compound of formula IV; wherein the first solvent is selected from the group consisting of
ether solvent, ester solvent, haloalkane solvent, C5-Cio hydrocarbon solvent, nitrile solvent, and
ketone solvent;     step 2: the compound of formula IV and the compound of formula V undergo a
Friedel-Crafts-like reaction in a second solvent, using acid as catalyst, to produce the levorotatory
p-hydroxyphenylglycine compound having the structure of formula VI; wherein the second solvent is
selected from the group consisting of nitrile solvent, haloalkane solvent, C5-Cio hydrocarbon solvent;
the acid is a chiral acid or an achiral acid, wherein the chiral acid is selected from the group consisting
of D-tartaric acid, L-tartaric acid, D-camphorsulfonic acid, L-camphorsulfonic acid, L-proline, D-proline,
and chiral phosphoric acid, and the achiral acid is selected from the group consisting of
methanesulfonic acid, p-toluenesulfonic acid, trifluoromethanesulfonic acid, sulfuric acid, and
hydrochloric acid; 0                -50/54- Formula IIFormula III   
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benzyloxycarbonyl, formamido, and pivalyl; R2 is selected from the group consisting of methyl, ethyl,
isopropyl, tert-butyl, and benzyl; and R3 is selected from the group consisting of hydrogen, methyl,
trimethylsilyl, tert-butyldimethylsily, and triisopropylsilyl.      2. The method according to claim 1,
characterized in that, in step 1, the molar ratio of the compound of formula II to the compound of
formula III is 1:0.5-1:21     3. The method according to claim 1, characterized in that, in step 1, the
nucleophilic addition reaction is carried out at a temperature of 25-410.6C for a period of 0.5-444 h.
4. The method according to claim 1, characterized in that, in step 2,  0P1312-10-0035 -51/54- V is
1:0.2-4:5.     5. The method according to claim 1, characterized in that, in step 2, the molar ratio of the
compound of formula IV or the compound of formula V to the catalyst is 1-200:1.     6. The method
according to claim 1, characterized in that, in step 2, the Friedel-Crafts-like reaction is carried out at a
temperature of 40-82 C for a period of 13.5-96 h.     7. A method of synthesizing a levorotatory
p-hydroxyphenylglycine having the structure of formula I, 
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compound of formula II and the compound of formula III undergo nucleophilic addition reaction in a
first solvent, to produce the compound of formula IV; wherein the first solvent is selected from the
group consisting of ether solvent, ester solvent, haloalkane solvent, C5-C10 hydrocarbon solvent,
nitrile solvent, and ketone solvent;  0P1312-10-0035 -52/54-     step 2: the compound of formula IV and
the compound of formula V undergo a Friedel-Crafts-like reaction in a second solvent, using acid as
catalyst, to produce the levorotatory p-hydroxyphenylglycine compound having the structure of formula
VI; wherein the second solvent is selected from the group consisting of nitrile solvent, haloalkane
solvent, C5-Cio hydrocarbon solvent; the acid is a chiral acid or an achiral acid, wherein the chiral acid
is selected from the group consisting of D-tartaric acid, L-tartaric acid, D-camphorsulfonic acid,
L-camphorsulfonic acid, L-proline, D-proline, and chiral phosphoric acid, and the achiral acid is
selected from the group consisting of methanesulfonic acid, p-toluenesulfonic acid,
trifluoromethanesulfonic acid, sulfuric acid, and hydrochloric acid;        wherein, R1 is selected from the
group consisting of acetyl, benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl, formamido, and pivalyl;
R2 is selected from the group consisting of methyl, ethyl, isopropyl, tert-butyl, and benzyl; and R3 is
hydrogen; 
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������0P1312-10-0035 -53/54-     step 3: in a mixed solution of alcohol and water, or in water, the compound
of formula VI undergoes hydrolysis reaction by adjusting the pH value to be <2, then the solution is
neutralized with a base to a pH value of 5.2-5.6, to obtain the compound of formula I.     8. The method
according to claim 7, characterized in that, in step 3, the hydrolysis reaction is carried out at a
temperature of 60-100 C.     9. The method according to claim 7, characterized in that, in step 3, the
acid is selected from the group consisting of hydrochloric acid, sulfuric acid, methanesulfonic acid, and
trifluoromethanesulfonic acid.       10. The method according to claim 7, characterized in that, in step 3,
the base is selected from the group consisting of sodium hydroxide, sodium bicarbonate, sodium
carbonate, potassium hydroxide, and aqueous ammonia. 
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