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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

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]D" of -45.3 (¢, 0.9, acetone as
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,
16(6): 342-346, 2006).

Pinocembrin has one chiral carbon in its molecule and thus has a pair of
enantiomers ie., (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
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

r of
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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 pi‘imary amine or a chira! sulfinamide; (2) separating and dederivatizing
the pair of diastereoisomers by utilizing their different physical properties
to obtain (R)-(+)-pinocembrin and (8)-(-)-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



In a further respect, the present invention provides a (R)-pinocenbrin
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according to the present invention. Specific Mdels for Carrying Qut the
I nvention In one enbodinent, the present invention provides a nethod for
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10 obtain (R)-(+)-pinocembrin and (8)-(-)-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,
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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, featared with one or
more chiral centers in its molecule. Representative structure formula

thereof is as follows:

20 Rs
wherein,

R; can be selected from -H, -CHj;, -CH,CH;, -CH,CH,CH;, -CH(CHa),
and -CH,OH;

R, canbe selected from phenyl, benzyl as well as phenyl and benzyl with



20 R3  wherein, Rl can be selected from-H, -CH3, -CH2CH3, -CH2CH2CH3

-CH(CH3)2 and -CH2OH, other substituents on aromatic ring 'Ehereof, CHZO—|
, -CH(OH)CH3, -CH(COH)C2115 and phCH(OH)- , wherein the substituents can be
sel ected from-CH3, -CH2CH3, -CH2CH2CH3, -(CH2)3CH3, -CH(CH3) 2,

%I I gé EO\II ICICZH-SI & O)CHS 0G2H5, - COOCH3, - CO0C2H5, CO\II 12, 5
2 and
definitiodthes subsidughtsrenaatomeliG TRg @@%ﬁ@@f@ﬁoﬁﬂ? have t he
;?ma structure as Rl or R2 does at the sane tine. Preferabl e ch| ral
Il mary a e I
1 henyl JoRepIDGHean S ppLIETS S e S%éﬁ‘@w% dad BeqglestdY! am ne.
2-am no- 1- (phenyl ) -1, 3-propanediol, 2-amno -1-(4 - chlorophenyl)-1,3 -prop

anedi ol anghogn AHNQ -CH,(Hs, NOH sPHeGH) - «:Hz)sﬂrﬂgaﬁ?&mﬂs)wmﬁb ,above
chiral primary amnes, D or L-a-phenylethylamne is referr%d
E -1, 1, -OH, -OCH;, - OC;Hs, -COOCHs, -COGC;H;, -CONH,,

5 -CONHCH;, -CONHC,Hs, -CON(CHj;), and -CONHCH(CHs),;

R; has the same definition as those of R; and R, with the proviso that R;

does not have the same structure as R; or R, 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 isomer derivatives 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.

70 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:



15 The carbonyl group of pinocenbrin can be derivatized using the above
chiral primary amnes to formoptical isomer_derivatives of pinocenbrin
with at least two chiral centers. The chiral primary anmines are
comercially avail abl e or can be obtained by synthesis using various

met hods known in the art. 20 The "chi#al sul fi nam de" used in the present
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- CONHCH(CH3) 2. Preferable chiral sulfonanm de is selected fromthe follow ng
sul fi fam 496, HgheGOOTH:,naBRBC, Hsi ol GONHY, raNE(d;, -CONHC,H;,
tert-butylsulfinamde in R or S-form 10 The carbonyl group of pinocenbrin

can be desCQON(CHg),wsi GONRCE{EH:)ehi ral sul fonani des to form opti cal
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pi nocenbr in emate to be resolved. Preferably, the nolar ratio of the
chiral prSREdrr;ﬁfam ne or chiral

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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reaction. 10 In one preferabl e enbodi.nent of the present invention, when
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triet hyl askiedain the anﬁe%lﬁaam?ﬁaﬁﬁéor‘f? riyRFs V%Hgﬁlr‘%g]cﬁggﬁegéﬁ be
performed at OC and then.at roomtenperature under stirring. 15 After the

end of deth&denyAtIPBIEREHON- the reactant is optionally filtered with Celite
and the filter cake is washed sufficiently. Once the derivation reaction is

fin Sp@g I @g@&?&%ﬁoleérﬂmfdiﬂﬁgﬂtvcﬁtﬂh@gpﬂem inv@ntion, ieheretiny rdaetioand

puri f various sultable nethods. Said nethods can be
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enbodi nment, oduct of the derivation reaction is separated through

chr omat 0gip3pfy, 2 QHReS ipHirg ahime ehchirat sgfopamidd aaddnethplaogng sy may
separate the di astereonmer derivatives of pinocenbrin by utilizing their
di f f er ent vagll asiTi1} sreatdichireotdessThelraactiomghn hiespersermed ak Onera@dpol ar
single isomer. 25 Further, the pinocenbrin optical isomer derivatives
obt ai ned ithes e pod¢id) tenspatatioei wdarA8UTIRG. usi ng a suitable nethod. -8-
reaction. The hydrolization reaction can be perfornmed in an organic
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t , dichl th ther, ethyl ether, 5
benzene, ot Bt ver eBk IS SeShEy SBEAERRB T\ o cor “The nydrol | zati on
reaction nay also be perforned in the presence of an acid. The acid can be

sel ected R aRel ASHUAAbGE RaCHoAUN fimistidd, , theNpRodude Sefl the 1GROBLMIOAC or
any conbi nations thereof, or an organic acid such as form c acid, acetic
aci d, propegaeiienasindbe sepaened uinkopurfiedi 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



10 benzoic acid, oxalic acid, chloroacetic acid, trichloroacetic acid
trifluroacetic acid or any combinations thereof These acids may have ény
sui tabl e concentrations, for exanple, a concentration of 1%to 20% 5%to
15% or 7%to 13% Preferably, the acid is HCL aqueous solution of a
concentration of 10%in the hydroliza#ton system 15 If a mxture of
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reaction jsetofef odichtorymethhme; agdoasionm,r getrclownt ctheni ethyl resher,
deprotection of phenolic hydrox%l 1%roup. The hydrogenation reactipon can be
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ethanol, i SaREAPYKLNALEPARns, o xifled aeeoiédtithitfon of 1% to 20%, 5% |
to 15% or 7% to 13%. Preferably, the acid is HCI 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
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exanpl es are hel pful to understand the present invention, but are not

intended to limt the gseqpe of the inven Throughout the
any and all of the puy avai | abl e, ref

reference i app+l ] :‘e

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
10 of methanol, ethanol, isopropyl alcohol, ethyl acetate, acetone,
dichloromethane, chloroform, petroleum ether, ethyl ether, benzene,
toluene, DMF, THF, their aqueous solutions with various concentrafions,
and any combinations thereof. Of which, the solvent for protection
reaction of phenolic hydroxyl group is preferably acetone; the solvent for
15 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



20 skilled in the art well understand that any variations, nodifications
and equi val ent replacenents of the technical solution of the present

i nvention that do not depart fromthe spirit and scope of the invention
will fall within the scope of the invention. The e.e. value (enantiomer
excess) of pinocenbrin in single conf-i@uration 25 is neasured by high

per f or mangRctibAubd & O(TP)t @Qr;ﬁ’@ﬂ%ab[Ayt rélsanp|ether, | &hwihi gdetafee oppgci fic
paranmeters are as fol -11- CLASS- VP chronatograp y data system

Chi r al cel cobRtiwm ttli&‘reoﬁamle sdi0emx forbtie hydirolivhtion rhetien ofistbpr(@); f1ow
rate: 0.5nL/mn; colum tenperature 20C, detection wavel ength: 290nm
Exanpl es & ﬁhﬂhnﬁﬂyhﬁhaﬁohteﬁnﬂanmﬂﬁepwm&aembnﬂnnahenoﬂknem&dnnkyhegroup To
100nl acetone, 8.53g (33mml) of a racemic pinocenbrin powder (obtained
accor di ngretcmy&talilmmmdreabtlbl]ANSonfm'abbl etbiyll nasetatgurathanal omdaci nal
Chem stry, 16(6);342-346, 2006) was added, stirred and dissol ved, .t hen 5g
(36mmdl )~ eomkpeEon shereplathe eolaff@ (for ghenredyctien I@awom@rfest@n d@d isheret o,

stirred for 5 nz Iorlde d ed, heated
with an o]i)lfefﬁﬁt%rluygbiﬁgf |agl;]'(i 'ﬁ%ﬂto @dr@ﬁ}%ﬁaﬂl 1Z3tion Q WEOBN of the

| mor gani CPRATKE ke [Dhisi °?%9g ﬁia’g”ﬂ?m%e@%rséﬁuﬁ‘@a?ﬁ@ ure. th

filter cake was washed fully with acetone, 15 then the filtrate was

collecte (TR ‘;egmp 6Al

chr omat o?agﬁgeﬁ?%?%?ovmﬁ Bg tF]]Ec@/%SEﬁXt g} oduct f% i?ev\%gﬁts}gﬁ dified with
l'ight pet ke b9 riéﬁ‘:eﬁltﬁ%' é%ﬁéalbeﬁtzmbrsormt PREculas CE "hinddehstsdrbr i n
(10. 26g, yield 89. Derivatizati on reacti on and resol ution 20

To 100 txleueite.is Je%oﬁ@n@?aﬁd) simple, tthe preduyt has cm%h tyagedribetter
pi nocenbrin was added, stirred and then cooled to O W|th an ice bath. 15ni
(109mml ) yieddt so ehzrtyﬂlmrmmﬁl@d\daﬁ wrhis¢d Tonobitdinopinocembrih ehbatiomersi ne wer e
di ssolved in 20nl of toluene, and the )

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-10Avp-type high performance liquid chromatography;



obtained m xture solution was added to the above reaction liquid, and 25
stirred for 5 mnutes. 3.25nml (29mmol) of Ti Cl4 was dissolved in 10nl of
toluene, and the obtained m xture solution was added dropwi se to the -12-
reaction liquid. After 10 minutes of agitation, the ice bath was renoved
and agitation was continued at room t-gmperature. The reaction was subj eci ed

to a desi [d r . I i [

and 3 deﬁﬁiﬁ%ﬁ{g’%ﬁ%&éﬂﬁ@é%@b&?fr%‘%% st CHIRILA AT RIEeoRND, JROE, 0! o
ni t or ed | hon u - SfioRp ' ' i

reaction ]rrg%nyrre&ﬁn%hif i%(ﬁgﬁﬁlﬁrgﬁgﬁgamﬁﬁﬁgﬁ’f il egﬁh\}ﬁg?.iﬁgﬁn&ﬁ te,

the Til1eg,mRfe i feddod; | detebtidn Wdvdledgedt 2300nni.he filtrate was

col | ect ed, concent gte and purified by a common silica gel columm

chromat ography to give a less polar yellow oil product of 6.7g and a nore
10 pol ar_Egla!mplesll product of 7.5g (total yield was about 55.5% . Exanple
3: Dederivation of resolution product 7.5g of the more polar yellow oil
product obtained in Exanple 2 was dissolved in 70nmL of a m xture sol vent of
et hyl SceFataeplhell et Reotdction of pinocembrin phenolic hydroxd LM neated to
reflux with an oil bath, and 20nil 15 of 10% aqueous HCl was added in four
batches (each 5ml) with a tine interval of 0.5h for each batch. The

ngf} 'ng“ zrgg;ggﬁgg é?cgegglrlnéy $T4%% (BBimebpf el iracerhid pinoleribyin Powrdest opped
(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 K,COs powder and 0.31g (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

95 stirred for 5 minutes. 3.25ml (29mmol) of TiCl, was dissolved in 10mi of

toluene, and the obtained mixture solution was added dropwise to the



tenperature, the reaction mxture 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 pinocenbrin in
S-configuration (4.49) with specific rotationet[ ]D2o = -30.78 (¢ = 0.510,
acetone). Exanple 4: Dederl vation of -r®sol uti on product 6.7g of the |ess

Bt ur o' 2B AR “Ehed RO RRAEL LI ASER O hefToe uckl WESTYRRVSR, ).
stirred Z;S}Eidh{‘%i ﬂ%atc §"fédﬁh idd) @Nrédn ?erz?cﬁﬂe 2QHe 9éadtioh agaeous HCL

was adde eac 5ml) wwth a -13- interval of 0.5h for

each bat C§hb Ihed s |d@§1d@gﬁoﬂoﬁbhﬁﬁ@ﬂt bive.Tlall unttrimeony laid ocagattout
2.5h). Then stopped heati ng, the reaction mxture was cool ed to room

t enper at Up@radgicddriche Nfprotebtioh wis ased dusingnhenenetionThheaegemdr phase
was col | ected, concentrat ed and recrystallized wth
5 was monitored by TLC until completion (about 48h). Stopped agitating,
the reaction mixture was filtered through a funnel filled with enough
Céelite, 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 HCl was added in four batches (each Sml) 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]p?® = -30.78° (¢ =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 HCI was added in four batches (each 5ml) with a time



S 95% ethanol to give a white solid of benzyl protected pinocenbrin in
R-configuration (4. 89) with specific rotation, +30.88 (c = 0.510,

acetone). Exanple 5: Deprotection of dederivation product 4.4g of the
benzyl protected pinocenbrin in R-configuration obtained in 10 Exanple 3
was di ssolved in 100m of DMF, 20nl i3-10% aqueous HCl1 and 3.5g of 10% Pd-C

wth a water ceont ’ |
o eIy S TR S T
oL Gy EAEn Fp 2 SR dopped e, e rempioominungs s

was col l e | :
ﬁfna M 'wWih I | h 95%
et hanol t(e)&gflé\(/leﬁﬁe/lw [ t%&@?@éﬁ%ﬁ(%@%ﬁ%ﬁ%ﬁ ﬁet?gtgg&t??eﬁlgbggﬁ/gﬂ.w th ’

speci fic Tababidihié Phade’ wakdedBedteds dnbihtratet hadotdcrystatlizedwth 99. 3%
Exanpl e 6: Deprotection of dederivation product 20 4.8g of the benzyl

pr ot ecy edgpHGeRamRSl tb igivR evifite wodid off teizyl Etésted pinocembrin in
R-configuration (4. 8g) with specific rotation [a]p”® = +30.88° (c = 0.510,
acetone).

Example 5: Deprotection of dederivation product

44g of the benzyl protected pinocembrin in R-configuration obtained in
10 Example 3 was dissolved in 100ml of DMF, 20ml of 10% aqueous HCl
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 [0]p” = -45.63° (c = 0.515,

methanol), and 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 DME, 20m! of 10% aqueous HCl
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

75  reaction mixture was filtered and extracted with ethyl acetate and water.

The organic phase was collected, evaporated to remove solvent and



Exampl e 4 was dissolved in 100nl of DMF, 20mL of 10% aqueous HCl and 3. 5g
of 10% Pd-C with a water content of 62.9% were added, and then a

hydr ogenati on at normal pressure was performed. The reaction was nonitored
by TLC until conpletion (about 5h). Then stop stirring , the 25 reaction
m xture was filtered and extracted w-f4a ethyl acetate and water. The

earyst af)n%?%iﬂgﬁf 0\'5:'1 ) ifﬁﬁfﬁﬁ}vaﬁgg e i P D R et
3.1qg, vyi 909 i i fi A [ 1 = +45. = @.:215,
ot hanol ). bied yeclébi90%8b Swiih Speciicotpiatione b oo SO (50

i nvention, (S)-(-)-pinocenbrin with 5 specific rotation [14)2-45.63 (c =

0. 515, g%{ &t jopocenbrin with specific rotation [a]02l:, >0
+45. - - O'?n?% :%.)’%%gi, é'%/?ha%%lg) wer e obtained. The neasurenent by chiral
HPLC i ndi cated that both of the two optical isoners _had an optical, purity
of 99. 3% Bhromgte théGmethod of the present invention, (S)-(-)-pinocembrn with

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

(R)-(+)-pinocembrin with specific rotation [a]p®’ > +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.,

10



-15- What is clainmed is: 1. A nmethod for resolution of a m xture of

pi nocenbrin optical isonmers, in particular a pinocenbrin racemate, said

nmet hod conprising performng 5 the resolution by using a chiral primry
amne or a chiral sulfinam de as a resolving agent. 2. The nethod according
to claim1, wherein said chiral primry am ne and said chiral sulfinam de
are respectively represented by the followi ng general fornmulas: RR 0 1 1 R4
- S- NH2 chiral primary am nechiral sulfinam de wherein, Rl is sel ected
from-H -CH3, -CH2CH3, -CH2CH2CH3, -CH(CH3)2 or -CH2OH, 15 R2 is selected

from phenWhatlig@Zadhlechs phenyl or benzyl with a substituent on aromatic
ring thereof, - , - CH(OH) CH3, CH(O—|)C2H5 phCH(O—|) , Wherein the

S”ngﬁ;}%i‘ S]? t Aémiteﬂcfé%&dmfsb‘fﬁ"@r?ﬁ 1a ml((ﬂlre Qﬁj)@oce g optlégﬁﬁm%}lz 31%530002%
POk, I(I:loi;lt!:ll:lt-l ar a%%mc():c%\lnli r%q%cem%%\l(sal rettiod SOt comp fn%_%&szrmmg
5 the resolution by using a chiral primary amine or a chiral sulfinamide as a
resolving agent.
2. The method according to claim 1, wherein said chiral primary amine
and said chiral sulfinamide are respectively represented by the following

general formulas:

R1
Rz‘—éNHz ﬁ
]. 0 R3 R4 —8S—N H2
chiral primary amine chiral sulfinamide

wherein,

Rl is selected from -H, -CH3, -CHzCHg,, -CHQCHZCH_:,, -CH(CH3)2 or
-CHzOH;

15 R, is selected from phenyl, benzyl, or phenyl or benzyl with a substituent
on aromatic ring thereof, -CH,OH , -CH(OH)CHs, -CH(OH)C,Hs,
phCH(OH)- , wherein the substituent is selected from -CHs, -CH,CHs,

-CH,CH,CH;, -(CH,);CH;, -CH(CHs),, -NO,, -CF;, -F, -Cl, -1, -OH,
-OCH;, -OC,Hs, -COOCH;, -COOC,Hs, -CONH,;, -CONHCHjs,
20 -CONHCgHs, -CON(CH3)2 or 'CONHCH(CH3)2,

R; has the same definition as those of R; and R, with proviso that R; does

not have the same structure as R; or R, dose at the same time;



-16- R4 is selected froman al kyl having 1-6 carbon atons, an aryl or

aral kyl having 6-9 carbon atons, a substituted al kyl having 1-6 carbon
atons, a substituted aryl or aral kyl having 6-9 carbon atons, wherein the
substituent is selected from-NO>2, -CF3, -F, -d, -1, -011, -OCH3,
-0C21-15, COQOCH3, "COOC2H5, -CONH2 -ONHCH3, - CONHC2}15, CON(CH3) 2,

- CONTI CH( 2.3, T h -d] t [ cfﬁmﬁ} i kel

fol |l ow nﬁ%agl_ec Hﬁ’éﬂ%@’r %@%@?P@%%‘?bﬁe@ﬁ%n of alS(I)rrl1h gl';élurg of

pi nocenbry N,:QptA ' ' ' ' upjeecirddnt tomphenol i c
hydr oxyl 154‘8%% qga%arﬂgt% glg?[ Pm\s’%&%tgﬁgﬁﬁg@lgﬁ%gy amne or a csr%i ral

sul 1 nam dif i, RACUrE dr Mhoalkye Iedvidlpag-or eatbareatamsndvhercior fiiog a
separation o € mxture of diastere0i soners and optionally éerform ng a
puri i catdparirgét is2elstade ol INOpg-CRs, 4 palaledOt],adEHapHObHEEss, and
perform ng a deprotection if the mxture of pinocenbrin ;Etical | somers is
subj est ed ¢QOGHL e POOU,E LY dr-GONKs, oup-GONEE g, 4@ oblsal | y
performng a purification, to obtain (R)-(+)-pinocenbrin and/or

(S) - (-) - pCOD(BH ), -QONHEHEIHgY. according to claim 3, wherein the
phenol i ¢ hydroxyl ‘group protection is perforned by using a protective group

Cemoved 25 afbeinehodascoriien SaimddBpriste RO HENER 1,0 '

wherein the protective group is benzyl, nethyl, acetyl, methoxynethyl, in
parti cul afy, lyi I atikeireof pinduehilerimesptival usi ng
benzyl ch{lc)rﬁ%goggﬁ%%zg?ﬁ%%%%&é‘?&[m[& P

isomers, which is optionally subjected to a phenolic hydroxyl group
10  protection, with a chiral primary amine or a chiral 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
15 the phenolic hydroxyl group protection, and optionally performing a

purification, to obtain (R)-(+)-pinocembrin and/or (S)-(-)-pinocembrin.

4. The method according to claim 3, wherein the phenolic hydroxyl
group protection is performed by using a protective group before the
derivation reaction in the step (1), and the protective group is removed

20 after the derivation.

5. The method according to claim 4, wherein the protective group is
benzyl, methyl, acetyl, methoxymethyl, in particular, the phenolic
hydroxyl group protection is performed by using benzyl chloride or

benzyl bromide.

25 6. The method according to any one of claims 3-5, wherein the

derivation reaction is performed under the catalysis of a Lewis acid.



-17- 7. The nethod according to any one of clains 3-6, wherein the nolar
ratio of the chiral primary amne or chiral sulfinamde to the m xture of
pi nocenbrin optical isoners is in the range of 10:1 to 1:1, preferably 1:1.
8. The met hod according to any one of clains 3-7, wherein the chiral 5
primary amne is D or L-a-phenethyl am-ne; the chiral sulfonamde is a

sul f ' I £ ' i Lgl ' \
ert butylsul b PRERRIGI Sy GRTeERIas B, e no Lo any one
of ¢l al msy 3 Borthe it iEmd PP Anfinle0dr ehirdlsulfisabid tofhe Mmixttimpof1) 1

(o)

crystalli | on, "extraction 10 chromat ography, especially colum

chromat o dgqAtHE rang@ ofiny: bte 1of, predérablpiel. wher ei n
g?gﬁl?égn%g’? foyrﬁ%amdi'ﬁ&s @0 o1 B

the step ) med through hydrolization of the diastereoisoners,
DS Gan ot melad o, anp S st L uhrst S i "
concerf  aprimaiy ambse 16 et fydr bheaciiy LS B AU RS B8or di ng

o ast or copulenBtle. selccieiiorh: BUGRYor Bbaciden AguTRrafighe ) o
accor di ngterk R ST GUATIGS Bf K- TOS aci d i s sel ected 17om TiCla or
Ti (OEt)4 or a mxture thereof, and the nolar ratio of the Lewis acid to the

m xture of, piipRc ' o@ng hy iched ¢ff &laihy 348,t lherenpethef 5:1 to

0.1:1, nofe girj%f gﬁgﬁ(& %bg@mg' S1tgfn;ao‘.§/1: 1to 51, preferably 0.8:1. 14. A

(R-(+)- pgeﬁgﬁgﬁr{%m rirFfieRibrP Y ftthe srephdd isocrysedbzatiomnertracian iy to any
al -13.

one of cl
10  chromatography, especially column chromatography.

-

10. The method according to any one of claims 3-9, wherein the step (2)
is performed through hydrolization of the diastereoisomers, especially in
the presence of an acid, wherein the acid is preferably an inorganic acid
such as HCl, HNOs, H,80,, H;P0O4, HOAc or a combination thereof,
15 especially preferably a HCl aqueous solution having a concentration of

10% in the hydrolization system.

11. The method according to any one of claims 3-10, wherein the
deprotection of the dederivatized diastereoisomers is performed through a
reduction rteaction, preferably through a hydrogenation reaction using

20 Pd/C as catalyst.

12. The method according to claim 6, wherein the Lewis acid is selected
from TiCl, or Ti(OEt), or a mixture thereof, and the molar ratio of the
Lewis acid to the mixture of pinocembrin optical isomers is preferably in

the range of 5:1 to 0.1:1, more preferably 0.5:1.

25  13. The method according to claim 11, wherein the molar ratio of the

Pd/C to the mixture of pinocembrin diastereoisomers is in the range of



-18-
0.1:1 to 5:1, preferably 0.8:1.

14. A (R)-(+)-pinocembrin obtained by the method for resolution

according to any one of claims 1-13.



