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Method for resolution of a mixture of pinocembrin optical isomers. 
especially a pinocembrin racemate 

Technical Field 

5 The present invention relates to the pharmaceutical field. Specifically, the 
present invention relates to a method for resolution of a mixture of 
pinocembrin optical isomers, especially a pinocembrin racemate, into 
enantiomers with single configuration. 

Background Art 

10 Pinocembrin has a chemical name of 
2,3-Dihydro-5,7-dihydroxy-2-phenyl-4H- 1 -benzopyran-4-one. 
Pinocembrin is a flavanone compound having one chiral center in its 
chemical structure. Natural pinocembrin has a steric structure of 
S-configuration and a specific rotation [a]D15of-45.3 (c, 0.9, acetone as 

15 solvent). Pinocembrin can be separated from propolis as well as plants 
such as Pinus cembra, Eucalyptus sieberi, Alnus sieboldiana in a 
relatively low level. Accordingly, the complete synthesis thereof has been 
studied in the art and pinocembrin in form of racemate can be prepared in 
large scale (DUAN Yabo, et al., Chinese Journal of Medicinal Chemistry, 

20 16(6): 342-346, 2006). 

Pinocembrin has one chiral carbon in its molecule and thus has a pair of 
enantiomers i.e., (R)-pinocembrin and (S)-pinocembrin. Natural 
pinocembrin is (S)-pinocembrin, but its content in plants is very low and 
thus can not be obtained in large scale, whereas the studies on biological 

25 activities of (R)-pinocembrin are not found yet. In addition, pinocembrin 
has not a salt-forming acidic or basic group in its structure, so that the 



optical resolution of pinocembrin can not be performed by a conventional 
method of forming diastereomer salts. Currently, none of other methods 
such as crystallization, mechanical method or selective adsorption is 
found suitable for the resolution. 

5 Therefore, there remains a need for a method for resolution of racemic 
pinocembrin to obtain a pinocembrin enantiomer with single 
configuration. 

Contents of the Invention 

It was found surprisingly by the inventors that a mixture of pinocembrin 
10 optical isomers, in particular a pinocembrin racemate, can be effectively 

resolved by using a chiral primary amine or a chiral sulfinamide as 
resolving agent. 

In one respect, therefore, the present invention provides a method for 
resolution of a mixture of pinocembrin optical isomers, in particular a 

15 pinocembrin racemate, comprising performing the resolution by using a 
chiral primary amine or a chiral sulfinamide as resolving agent. In one 
embodiment, the method comprises the following steps: (1) converting a 
mixture of pinocembrin optical isomers, in particular a pinocembrin 
racemate, into a mixture of diastereoisomer derivatives by using a chiral 

20 primary amine or a chiral sulfinamide; (2) separating and dederivatizing 
the pair of diastereoisomers by utilizing their different physical properties 
to obtain (R)-(+)-pinocembrin and (S)-(-)-pinocembrin with optical 
activity. Optionally, dederivatizing the separated and purified 
diastereoisomers comprises hydrolization, reduction and optional 

25 purification thereof to obtain single enantiomers of pinocembrin. 

In a further respect, the present invention provides a (R)-pinocembrin 
obtainable from racemic pinocembrin by the method of resolution 
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according to the present invention. 

Specific Models for Carrying Out the Invention 

In one embodiment, the present invention provides a method for 
resolution of a mixture of pinocembrin optical isomers, in particular a 

5 pinocembrin racemate, comprising the following steps: (1) derivatizing 
the mixture of pinocembrin optical isomers to be separated to form a 
mixture of diastereoisomer derivatives by using a chiral primary amine or 
a chiral sulfinamide in an organic solvent; (2) separating the 
diastereoisomer derivatives and dederivatizing the separated isomers to 

10 obtain (R)-(+)-pinocembrin and (S)-(-)-pinocembrin with optical activity. 

The present invention is suitable for various mixtures of pinocembrin 
optical isomers which needs to be resolved into (R)-pinocembrin and 
(S)-pinocembrin, in which (R)-pinocembrin and (S)-pinocembrin exist in 
any ratio. In one embodiment, the mixture of pinocembrin optical isomers 

15 is a racemic pinocembrin. 

In the present invention, pinocembrin may be directly derivatized by 
using a chiral primary amine or chiral sulfinamide to achieve resolution 
without any pre-treatment. Alternatively, the phenol hydroxyl group of 
pinocembrin can be optionally protected with a protective group before 

20 the derivation of using the chiral primary amine or chiral sulfonamide, 
and the protective group can be removed after the derivation reaction or 

the resolution of isomers in R-form and S-form. 

In one embodiment, therefore, the phenol hydroxyl group of pinocembrin 
to be resolved is protected. The protective group can be benzyl, methyl, 

25 acetyl, methoxymethyl and the like, as well as other groups suitable for 
protecting phenol hydroxyl group known to those skilled in the art. As for 
these protective groups and methods for protection and deprotection, 



reference can be made to, for example, Greene Woods, Protective Groups 
in Organic Synthesis, Publishing House of East China University of 
Science and Technology, Shanghai, 2004. In one embodiment of this 
respect, the protective group is a benzylation agent. Preferably, the 

5 benzylation agent is benzyl chloride or benzyl bromide. More preferably, 
the benzylation agent is benzyl chloride. The reaction for protection of 
phenol hydroxyl group of pinocembrin may be performed at any suitable 
temperature. Preferably, the reaction temperature is from 0°C to 150°C, 
and more preferably from 60°C to 80°C. Optionally, the protection 

10 reaction is performed in the presence of a base. The base can be selected 
from sodium carbonate, sodium bicarbonate, potassium carbonate, 
potassium iodide (see also the protection of phenol hydroxyl group in 
Example 1), ammonium carbonate and the like. The amount of the base 
can be determined readily by those skilled in the art according to 

15 conventional technical means. 

The term "chiral primary amine" used in the present invention refers to a 
primary levo- or dextro-amine with optical activity, featured with one or 
more chiral centers in its molecule. Representative structure formula 
thereof is as follows: 

wherein, 

R! can be selected from -H, -CH3, -CH2CH3, -CH2CH2CH3, -CH(CH3)2 

and ~CH2OH; 

R2canbe selected from phenyl, benzyl as well as phenyl and benzyl with 



-5-

other substituents on aromatic ring thereof, -CH2OH , -CH(OH)CH3, 

-CH(OH)C2H5 and phCH(OH)- , wherein the substituents can be selected 

from -CH3, -CH2CH3, -CH2CH2CH3, -(CH2)3CH3, -CH(CH3)2, -N02,-CF3, 
-F, -CI, -I, -OH, -OCH3, - OC2H5, -COOCH3, -COOC2H5, -CONH2, 

5 -CONHCH3, -CONHC2H5, -CON(CH3)2 and -CONHCH(CH3)2; 

R3 has the same definition as those of Ri and R2 with the proviso that R3 

does not have the same structure as Ri or R2 does at the same time. 

Preferable chiral primary amine is selected from the group consisting of 
1 -(phenyl)ethylamine, 1 -(phenyl)propylamine, 2-(phenyl)propylamine, 

10 2-amino-1 -(phenyl)-1,3 -propanediol, 
2-amino-1 -(4-chlorophenyl)-1,3 -propanediol and 
2-amino-1 -(4-nitrophenyl)-1,3-propanediol. 

Among the above chiral primary amines, D- or L-a-phenylethylamine is 
preferred. 

15 The carbonyl group of pinocembrin can be derivatized using the above 
chiral primary amines to form optical isomerderivatives of pinocembrin 
with at least two chiral centers. The chiral primary amines are 
commercially available or can be obtained by synthesis using various 
methods known in the art. 

20 The "chiral sulfinamide" used in the present invention can be of any 
chiral forms, featured with one or more chiral centers in its molecule. The 
structure thereof is as follows: 

o 

R4—s—NH2 
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wherein, R4 can be an alkyl having 1-6 carbon atoms, an aryl or aralkyl 
having 6-9 carbon atoms, a substituted alkyl having 1-6 carbon atoms, a 
substituted aryl or aralkyl having 6-9 carbon atoms, wherein the 
substituent can be selected from -N02, -CF3, -F, -CI, -I, -OH, -OCH3, 

5 -OC2H5, -COOCH3, -COOC2H5, -CONH2, -CONHCH3, -CONHC2H5, 
-CON(CH3)2 or -CONHCH(CH3)2. 

Preferable chiral sulfonamide is selected from the following sulfanamides: 
phenylsulfinamide, p-tolylsulfinamide or tert-butylsulfinamide in R- or 
S-form. 

10 The carbonyl group of pinocembrin can be derivatized using the above 
chiral sulfonamides to form optical isomer derivatives of pinocembrin 
comprising at least two chiral centers 

The chiral primary amines or chiral sulfonamides used in the present 
invention preferably are of optically pure. 

15 In the resolution method of the present invention, the chiral primary 
amine or chiral sulfonamide can be used in any suitable ratio to the 
pinocembrin mixture especially pinocembrin racemate to be resolved. 
Preferably, the molar ratio of the chiral primary amine or chiral 
sulfonamide to the pinocembrin mixture to be separated is 10:1 to 1:1, 

20 more preferably 1:1. 

The derivation reaction of the mixture of pinocembrin optical isomers 
with chiral primary amine or chiral sulfonamide according to the present 
invention can be performed in any suitable organic solvent. The organic 
solvent can be selected from but not be limited to the group consisting of 

25 methanol, ethanol, isopropyl alcohol, ethyl acetate, acetone, 
dichloromethane, chloroform, petroleum ether, ethyl ether, benzene, 
toluene, DMF, THF and any combination thereof. 
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In the present invention, the derivation reaction of a mixture of 
pinocembrin optical isomers with the chiral primary amine or chiral 
sulfonamide can otherwise be performed under the catalysis of an acid, 
preferably a Lewis acid. Preferable Lewis acid is TiCl4 or Ti(OEt)4 or a 

5 combination thereof. In the derivation reaction, the Lewis acid can be 
used in any suitable ratio to the mixture of pinocembrin optical isomers. 
Preferably, the molar ratio thereof is 5:1 to 0.1:1, preferably 0.5:1. Those 
skilled in the art are familiar with the solvent types which can be used in 
the derivation reaction. 

10 In one preferable embodiment of the present invention, when the reaction 
of step (1) is performed, a racemic pinocembrin protected with benzyl 
group, a chiral primary amine or chiral sulfonamide and triethylamine as 
well as TiCl4 are added in order. The reaction can be performed at 0°C and 
then at room temperature under stirring. 

15 After the end of derivation reaction, the reactant is optionally filtered with 
Celite and the filter cake is washed sufficiently. 

Once the derivation reaction is finished, the product of the derivation 
reaction can be separated and purified through various suitable methods. 
Said methods can be chromatography, crystallization or extraction, etc. In 

20 one preferable embodiment, the product of the derivation reaction is 
separated through chromatography, especially column chromatography. 
The chromatography may separate the diastereomer derivatives of 
pinocembrin by utilizing their different polarity to obtain a less polar 
single isomer and a more polar single isomer. 

25 Further, the pinocembrin optical isomer derivatives obtained in step (2) is 
dederivatized by using a suitable method. 

In one embodiment, the dederivation can be achieved by a hydrolization 



reaction. The hydrolization reaction can be performed in an organic 
solvent. The organic solvent can be selected from but not be limited to the 
group consisting of methanol, ethanol, isopropyl alcohol, ethyl acetate, 
acetone, dichloromethane, chloroform, petroleum ether, ethyl ether, 

5 benzene, toluene, DMF, THF and any combinations thereof. The 
hydrolization reaction may also be performed in the presence of an acid. 
The acid can be selected from an inorganic acid such as HC1, HN03, 

H2S04, H3PO4, HOAc or any combinations thereof, or an organic acid 
such as formic acid, acetic acid, propanoic acid, benzenesulfonic acid, 

10 benzoic acid, oxalic acid, chloroacetic acid, trichloroacetic acid, 
trifluroacetic acid or any combinations thereof. These acids may have any 
suitable concentrations, for example, a concentration of 1% to 20%, 5% 
to 15% or 7% to 13%. Preferably, the acid is HQ aqueous solution of a 
concentration of 10% in the hydrolization system. 

15 If a mixture of pinocembrin optical isomers to be resolved is protected 
prior to the resolution, the above protected pinocembrin optical isomers 
can be optionally deprotected after the dederivation is finished. As 
described above, those skilled in the art know well the protection 
method of the protected phenolic hydroxyl group, which can be 

20 performed by, for example, comprising a reduction reaction. In one 
embodiment, the reduction reaction is performed by a hydrogenation 
reaction to achieve the deprotection of phenolic hydroxyl group. The 
hydrogenation reaction can be performed using Pd/C as catalyst. 
Preferably, the molar ratio of Pd/C to the protected pinocembrin is in the 

25 range of 0.1:1 to 5:1, more preferably 0.8:1. 

After the mixture of pinocembrin optical isomers is subjected to the 
resolution, the above dederivation and optionally the deprotection, the 
product can be optionally purified, if desired. The method for purification 



) 

10 

is similar to those for separating and purifying the derivation reaction 
product of the step (1), including, for example, column chromatography 
or recrystallization and the like. 

According to one preferred embodiment of the present invention, the 
reaction scheme thereof is demonstrated as follows: 

The solvents for reactions, the eluents for column chromatography and 
the solvents for solidification and recrystallization used in the present 
invention can be selected from but not be limited to the group consisting 
of methanol, ethanol, isopropyl alcohol, ethyl acetate, acetone, 
dichloromethane, chloroform, petroleum ether, ethyl ether, benzene, 
toluene, DMF, THF, their aqueous solutions with various concentrations, 
and any combinations thereof. Of which, the solvent for protection 
reaction of phenolic hydroxyl group is preferably acetone; the solvent for 
recrystallization is preferably petroleum ether, ethyl acetate or a 
combination thereof; the solvent for the derivation reaction of step (1) is 
preferably toluene; the eluent for separating the product of the derivation 

Chromatography or 
Ciystaliization 

Acid Solvent Pd/C Solvent 



-10-

reaction of step (1) is preferably petroleum ether, ethyl acetate or a 
combination thereof; the solvent for the hydrolization reaction of step (2) 
is preferably ethanol, ethyl acetate and a combination thereof, and the 
recrystallization reaction is preferably ethyl acetate, ethanol or a 

5 combination thereof; the solvent for the reduction reaction of step (2) is 
preferably DMF; and the solvent for recrystallization of the reduction 
product of step (2) is preferably ethanol or an aqueous solution thereof. 

The method as provided by the present invention for the resolution of a 
mixture of pinocembrin optical isomers in particular a pinocembrin 

10 racemate is economic and simple, the product has high purity and better 
yield, so that the method can be used to obtain pinocembrin enantiomers 
with single configuration in a large scale and may boost further studies 
and development of pinocembrin optical isomers. 

Additionally, the present invention also relates to a (R)-(+)-pinocembrin 
15 obtained by the method of resolution according to the present invention. 

The following examples are helpful to understand the present invention, 
but are not intended to limit the scope of the invention. Throughout the 
specification, any and all of the publicly available references are 
incorporated by reference in this patent application. The technicians 

20 skilled in the art well understand that any variations, modifications and 
equivalent replacements of the technical solution of the present invention 
that do not depart from the spirit and scope of the invention will fall 
within the scope of the invention. 

The e.e. value (enantiomer excess) of pinocembrin in single configuration 
25 is measured by high performance liquid chromatography in the Examples, 

in which the specific parameters are as follows: 

Shimadzu LC-lOAvp-type high performance liquid chromatography; 
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CLASS-VP chromatography data system; Chiralcel AD-RH column, 5(im, 
150mm><4.6mm ID; mobile phase: methanol; flow rate: 0.5mL/min; 
column temperature: 20°C; detection wavelength: 290nm. 

Examples 

5 Example 1 : Protection of pinocembrin phenolic hydroxyl group 

To 100ml acetone, 8.53g (33mmol) of a racemic pinocembrin powder 
(obtained according to the method of DUAN Yabo et al, Chinese Journal 
of Medicinal Chemistry, 16(6):342-346, 2006) was added, stirred and 
dissolved, then 5g (36mmol) of K2CO3 powder and 0.3 lg (1.88mmol) of 

10 KI were added thereto, stirred for 5 minutes. 5ml (43mmol) of benzyl 
chloride was added, heated with an oil bath to reflux and monitored by 
TLC until the completion of the reaction (about 4h).Then stopped heating, 
cooled to room temperature, inorganic salts were removed by filtration 
under a reduced pressure, the filter cake was washed fully with acetone, 

15 then the filtrate was collected, concentrated, and purified by a common 
silica gel column chromatography to give a pale yellow oil product, 
which was solidified with light petroleum to give a solid of benzyl 
protected racemic pinocembrin (10.26g, yield 89.0%). 

Example 2: Derivatization reaction and resolution 

20 To 100ml toluene, 19.7g (57mmol) of the benzyl protected racemic 
pinocembrin was added, stirred and then cooled to 0°C with an ice bath. 
15ml (109mmol) of triethylamine and 7.3ml (57mmol) of 
L-a-methylbenzylamine were dissolved in 20ml of toluene, and the 
obtained mixture solution was added to the above reaction liquid, and 

25 stirred for 5 minutes. 3.25ml (29mmol) of TiCl4was dissolved in 10ml of 
toluene, and the obtained mixture solution was added dropwise to the 
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reaction liquid. After 10 minutes of agitation, the ice bath was removed, 
and agitation was continued at room temperature. The reaction was 
subjected to a desiccation treatment, i.e., all instruments and reagents 
were dried and a N2 protection was used during the reaction. The reaction 

5 was monitored by TLC until completion (about 48h). Stopped agitating, 
the reaction mixture was filtered through a funnel filled with enough 
Celite, the filter cake was washed fully with ethyl acetate, the filtrate was 
collected, concentrated and purified by a common silica gel column 
chromatography to give a less polar yellow oil product of 6.7g and a more 

10 polar yellow oil product of 7.5g (total yield was about 55.5%). 

Example 3: Dederivation of resolution product 

7.5g of the more polar yellow oil product obtained in Example 2 was 
dissolved in 70ml of a mixture solvent of ethyl acetate and ethanol in a 
ratio of 5:2 (V:V), stirred and heated to reflux with an oil bath, and 20ml 

15 of 10% aqueous HC1 was added in four batches (each 5ml) with a time 
interval of 0.5h for each batch. The reaction was monitored by TLC until 
completion (about 2.5h). Then stopped heating, cooled to room 
temperature, the reaction mixture was extracted with ethyl acetate and 
water. The organic phase was collected, concentrated and recrystallized 

20 with 95% ethanol to give a white solid of benzyl protected pinocembrin 

in S-configuration (4.4g) with specific rotation [a]D20= -30.78° (c = 0.510, 

acetone). 

Example 4: Dederivation of resolution product 

6.7g of the less polar yellow oil product obtained in Example 2 was 
25 dissolved in 70ml of a mixture solution of ethyl acetate and ethanol in a 

ratio of 5:2(V:V), stirred and heated to reflux with an oil bath, and 20ml 
of 10% aqueous HC1 was added in four batches (each 5ml) with a time 
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interval of 0.5h for each batch. The reaction was monitored by TLC until 
completion (about 2.5h). Then stopped heating, the reaction mixture was 
cooled to room temperature and extracted with ethyl acetate and water. 
The organic phase was collected, concentrated and recrystallized with 

5 95% ethanol to give a white solid of benzyl protected pinocembrin in 

R-configuration (4. 8g) with specific rotation [a]D20 = +30.88° (c = 0.510, 

acetone). 

Example 5: Deprotection of dederivation product 

4.4g of the benzyl protected pinocembrin in R-configuration obtained in 
10 Example 3 was dissolved in 100ml of DMF, 20ml of 10% aqueous HC1 

and 3.5g of 10% Pd-C with a water content of 62.9% were added, and 
then a hydrogenation at normal pressure was performed. The reaction was 
monitored by TLC until completion (about 5h). Then stopped stirring, the 
reaction mixture was filtered and extracted with ethyl acetate and water. 

15 The organic phase was collected, evaporated to remove solvent, and 
recrystallized with 95% ethanol to give a white solid of (S)-pinocembrin 

(3.0g, yield 92%) with specific rotation [a]D20 = -45.63° (c = 0.515, 

methanol), and e.e% > 99.3%. 

Example 6: Deprotection of dederivation product 

20 4.8g of the benzyl protected pinocembrin in R-configuration obtained in 

Example 4 was dissolved in 100ml of DMF, 20ml of 10% aqueous HC1 
and 3.5g of 10% Pd-C with a water content of 62.9% were added, and 
then a hydrogenation at normal pressure was performed. The reaction was 
monitored by TLC until completion (about 5h). Then stop stirring , the 

25 reaction mixture was filtered and extracted with ethyl acetate and water. 
The organic phase was collected, evaporated to remove solvent and 
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recrystallized with 95% ethanol to give a white solid of (R)-pinocembrin 

(3.1g, yield 90%) with specific rotation [a]D20 = +45.83° (c = 0.515, 

methanol), and e.e% > 99.3%. 

Through the method of the present invention, (S)-(-)-pinocembrin with 

specific rotation [a]D20 < -45.63° (c = 0.515, methanol) and 

(R)-(+)-pinocembrin with specific rotation [a]D20 > +45.83° (c = 0.515, 

methanol) were obtained. The measurement by chiral HPLC indicated 
that both of the two optical isomers had an optical purity of 99.3% or 
more. 
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What is claimed is: 

1, A method for resolutioit of a mixture of pinocembrin optical isomers, said method 

comprising performing the resolution by using a chiral pnmury amine or a chiral sulfinamide 

as a resolving agent, 

2, The method according to claim 1, wherein the method is used for resolution of a 

pinocembrin racemate. 

3, The method according to claim J or 2„ wherein said chiral primary amine and said chiral 

sulfinamide are respectively represented by the following general formulas: 

wherein, 

Rt is selected from -H, -CH>, -CHiCHa, -CHjCHaOh, -€H(CH3)J or-CHjOH; 

Rs is selected from phenyl, benzyl, or phenyl or benzyl with a substiluent on aromatic ring 

thereof, -CHuOH, -€H(OH)CHit -CH(OH)C2Hj, phCH(OH)-, wherein the substituem is 

sdected from -CHV -CHJCHJ, -CHaCHaCHi, -(CH^CHi, -CH(CHi)j, -NOj, -CFj, -F, -CI, -I, 

-OH, -OCHj, -GCZHS, -COOCH3, -COOCIHJ, -CONH2, -CONHCH3, -CQNKCiHj, 

-CON(CH3)> or -CONHCH(CH3)2; 

R3 ha# the same definition as (hose of Rt and Rj with proviso that Rj does not have the same 

structure as Ri or Rj. does at the same tune; 

O 

Ra 

chiral primary amine 

R4 -S NHj 

chiral sulfiiumidc 
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RA is selected from an alkyl having 1-6 carbon atoms,, an aryl or aralkyl having. 6-9 carbon 

atoms, u substituted alkyl havjjjg 1-6 carbon atoms, a aub-sdtutcd aryl or aralkyl having 6-9 

carbon atoms, wherein the subsrttucnt is selected from -NOr, -CFji. -F, -CI, -I, -OH, -OCflj, 

-OCjHi, -COOClIj, -COQCzHs, -CONHT, -CONHCHJ, -CONHCjHi, or -CON(CH3)2, 

-CONHCH(CHJ)I. 

4. The method according to claim 1 or 2, comprising the following steps: 

(1) performing a derivation reaction of a mixture of pinocembrin optical isomers, which is 

optionally subjected to a phenolic hydroxyl group protection, with a chiral primary amine or a 

cjiirai sulfinamide to provide a mixture of diastereoisomers, and performing a separation of the 

mixture of diastereoisomers and optionally performing a purification; and 

(2) dederivatizing the separated diastereoisomers, and performing a deprotection if the mixture 

of pinocembrin optical isomers is subjected to the phenolic hydroxyl group protection, and 

optionally performing a purification, to obtain (R)-(+)-ptnocembrin and/or 

(S)-(-}-pinoce3nbrin. 

5. The method according to claim 4, wlierein the phenolic hydroxyl group protection is 

performed by using a protective group before the derivation reaction in the step (I), and the 

protective group is removed after the derivation. 

6. The method according to claim 5, wherein the protective group is benzyl, methyl, acctyl, 

or methoxymethyl. 

7. Tire method according to claim S, wherein the phenolic hydroxyl group protection is 

perfonncd by using benzyl chloride or benzyl bromide. 



- 17-

8. The method according to any one of claims 4-7, wherein, the derivation reaction is 

performed under the catalysis of a Lewis acid. 

9. The method according to any one of claims 4-8, wherein the molar ratio of the chiral 

primary amine or chiral sulfinamide So the mixture of pinoccmbrin optical isomers is in the 

rangeoflO:l to t;l. 

10. The method according to claim 9, wherein the molar ratio of the chiral primary amine or 

chiral sulfinamide to (he mixture of pinocembrin optical isomers is t;l, 

11. The method according to any one of claims 4-1 G, wherein the chiral primary amine is D- or 

L-ovphenethy] amine; the chiral sulfonamide is a sulfonamide sciccted from 

phenylsulfinamide, p-talylsulfinamide or tert-butylsulfiriamide in R- or S-fbrm. 

12. The method according to any one of claims 4-11 (wherein the separation or purification of 

the step (1) is crystallization, extraction or chromatography. 

13. The method according to claim 12, wherein the separation or purification of the step (1) is 

column chromatography. 

14. The method according to any one of claims 4-1 J, wherein the step (2) is performed through 

hydrolization of the diastereoisomers. 

15. The method according to claim 1.4, wherein the step (2) is performed through hydrolization 

of the diastereoisomers in the presence of an acid-

16. The method according to claim 15, wherein the acid is un inorganic acid. 
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17, The method according to claim 15, wherein the acid is HC1, HNOa, HzSO*, HjPO<, HOAc 

or a combination thereof. 

IS. The method according to claim 17, wherein the acid is a HO aqueous solution having a 

concentration of 10% in the hydrolization system. 

19. The method according to any one of claims 4-18* wherein the dcprotection of the 

dcdcrivntizcd diastereoisomers is performed through a reduction reaction. 

20. The method according to claim 19, wherein the deprotection of the dederivatixed 

diastereoisomers is performed through a hydrogenation reaction using Pd/C as catalyst. 

21. The method according to claim 8, wherein the Lewis acid is selected firom TiCU or 

Ti(OEt)« or a mixture thereof, 

22. The method according to claim 21, wherein the molar ratio of the Lewis, acid to the 

mixture of pinocembrin optical isomers is in the range of 5:1 to 0,1:1, 

23. The method according to claim 21, wherein the molar ratio of the Lewis acid to the 

mixture of pinocembrin optical isomers is 0.5:1. 

24. The method according to claim 19 or 20, wherein the molar ratio of the Pd/C to the mixture 

of pinocembrin diastereoisomers is in the range of 0,1:1 to 5:1. 

25 . The method according to claim 24, wherein the molar ratio of the Pd/C to the mixture of 

pinocembrin diastereoisomers is 0,8:1. 


