
EP 0 417 785 B1 Description BACKGROUND OF THE INVENTION 5    This invention
relates to a novel process for preparing (2S, 3R)-3-phenylglycidic acid
esters. (2S, 3R)-3-phenylglycidic acid esters are important compounds as
synthetic intermediates of 1,5- benzothiazepine derivatives  (U.S. Patent
No. 4,590,188) having coronary blood vessel vasodilating activity or
platelet aggregation-inhibiting activity, and other various pharmaceutical
compounds. In the prior art, as the method for preparing such a (2S, 3R)
type compound, there has been known the method in which a 10  racemic
mixture of methyl trans-3-(4-methoxyphenyl)glycidate  is hydrolyzed to form
a corresponding carboxylic acid, which carboxylic acid is optically
resolved with an optically active amine and then esterified to give methyl
(2S, 3R)-3-(4-methoxyphenyl)glycidate (Chemical Abstract, 103, 71179w and
71180q (1985)). However, the above-mentioned method has many steps, and
also there was involved the drawback that the product of the optically
active methyl 3-(4-methoxyphenyl)glycidate could be obtained only as an
oily 15  product with low purity. SUMMARY OF THE INVENTION The present
inventors have studied intensively in order to solve such drawbacks, and
consequently 20  found that microorganisms of the genus Micrococcus have
an ability of stereoselectively hydrolyzing specifically (2R,
3S)-3-phenylglycidic acid ester compounds, to accomplish the present
invention. More specifically, according to the present invention, there is
provided a process for preparing an optically active (2S,
3R)-3-phenylglycidic acid ester compound which comprises (a) permitting a
culture broth, cells or treated cells of a microorganism having the ability
of stereoselec- 25   tively hydrolyzing a (2R, 3S)-3-phenylglycidic acid
ester compound to act on a racemic 3-phenylglycidic acid ester compound
represented by the formula: 30     [err] [err] wherein Ring A is a
substituted or unsubstituted phenyl group, and R is an ester residue, 35
thereby stereoselectively hydrolyzing (2R, 3S) optical active isomer, and
then (b) separating and collecting a (2S, 3R)-3-phenyl-glycidic acid ester
compound from a reaction mixture. BRIEF DESCRIPTION OF THE DRAWINGS 40
Fig. 1 is an IR absorption spectrum of methyl (2S,
3R)-3-(4-methylphenyl)glycidate, Fig. 2 is an NMR spectrum of the same
compound; and Fig.3 is a mass analysis spectrum of thesame compound....
DESCRIPTION OF THE PREFERRED EMBODIMENTS 45     The process of the present
invention can be practiced similarly in either the case when Ring A has a
substituent.selected from alower alkyl group, a lower alkoxy group and a
halogen  atom  or not As such a substituent  For  example,  there  is
ethyl group, methoxy . group or chlorine atom at the. 4-position As .the
ester residue R, lower alkyl groups  are generally preferred, as
exemplified by methyl group, ethyl group, isopropyl group or t-butyl group
50    In the present invention, as the racemic 3-phenylglycidic acid ester
compound (I) which is the starting material, not only one containing  equal
amounts of (2S, 3R) isomer and (2R, 3S) isomer, but any one containing both
of these optically active isomers can be employed. As the microorganism
which can be used in the present invention, a microorganism having an
ability of hydrolyzing stereoselectively a (2R, 3S)-3-phenylglycidic acid
ester compound (I) may be employed. For 55  example, microorganisms  such
as bacteria, yeasts, molds and actinomycetes having such ability can be
suitably employed. More specifically, there may be included bacteria
belonging to the genus Micrococcus, the genus  Achromobactor the genus
Agrobacterium, the genus Corynebacterium, the genus En- terobacter the
genus Flavobacterium,the genus Microbacterium, the genus Pseudomonas, the
genus 3 



EP 0 417 785 B1 Rhizobiumthe genus Sarcina, the genus Bacillus, the genus
Brevibacterium, the genus Cittobacter and the genus Xanthomonas, yeasts
belonging to the genus Candida,the genus Debaryomyces, the genus
Hanseniaspor, the . genus Hassenula, the genus Pichia, the genus
Rhodospotidiu,the genus Schizosaccharomyces, the genus Sporobolomyces, the
genus Torula, the genus Kloeckera, the genus 5  Rhodotorula, the genus
Saccharomycopsis, the genus Torulapsora and the genus Trigonopsis, molds
belonging to the genus. Absidia and the genus Aspergillus, and  actimocytes
belonging to the genus Streptomyces. Specific examples of such
microorganisms may include, for example, Micrococcus ureae IAM 1010 (FERM
BP-2996,deposited under  the Budapest Treaty onJuly 9, 1.990 at the
Fermentation Research Institute, Agency of Industrial Science and
Techndlogy), 10     Achromobacter butyri OUT 8004, Achr omobacter
[err]endriticum OUT 8009, Achromobacter liquidum OUT 8012, Agrobacterium
radiobacter AM 1526, Ditto IFO 13259, Corynebacterium murisepticum ATCC
21374,Enterobacter cloacae NCTC 9394, Flavobacterium arborescens lAM
1100,Flavobac- terium  sp. FERM, P-6901,Microbacterium  sp. ATCC 21376,
Pseudomonas dacunhae lAM  1199, Pseudomonas gelidicola OUT 8116,
Pseudomonas fluorescens lAM  1219, Ditto IAM 1236, Pseudomonas 15
taetrolens IFO 3460, Pseudomonas ovalis IAM 1002, Ditto IAM 1177,
Pseudomonas putida IAM 1512, Ditto FERM P-3505,. Rhizobium mellioti IFO
13336, Sarcinasubflava AHU 1485, Bacillus subtills OUT 8234, Brevibacterium
helvolum IAM 1637, Brevibacterium imperiale IAM 1654, Citrobacter freundii
ATCC 8090, Xanthomonas campestris IAM 1671, Candida boidinii IFO 10240,
Candida guilliermondii IFO 0566, Candida. melinii IFO 0747, Candida rugosa
ATCC 10571, Ditto IFO 0591, Candida succiphila 20  IFO 1911, Candida
tropicalis IFO 1400, Candida utilis IFO.0626, Ditto IFO 1086, Debaryomyces
hansenii var. fabryi IFO 0015; Debaryomyces nepalensis IFO. 0039,
Hanseniaspora valbyensis IFO 0115, Hansenula polymorpha IFO 1024, Hansenula
saturnus HUT 7087, Pichia farinosa IFO 0607, Pichia pastoris lFO. 0948,
Ditto IFO 1013,  Ditto lAM 12267, Pichia  wickernamii IFO 1278,
Rhodosporidium toruloides IFO 0559, Schizosaccharomyces pombe IFO 0358,
Sporobolomyces gracillis IFO 1033, 25  Torula fermentatj .HUT 7524, Torula
utilis HUT 7526, Kloeckera corticis IFQ 0633, Rhodotorula.minuta OUT 6153,
Rhodotorula. rubra OUT 6158...Torulaspora delbrueckii IFO 0422
Saccharomycopsis capsularis IFO  672, Candida saitoana IFO 0768, Candida
glabrata ,IFO 0005, Trigonopsis variabilis lFO 0671, Absidia glauca var.
paradoxa IFO 4007  Aspergillus flavus IFO 5839, Aspergillus oryzae IFO
5710, Streptomyces griseus subsp..griseus IFO 3430, Ditto IFO 3355 and:
Streptomyces lavendulae 3o  subsp. lavendulae IFO  3361, DITTO IFO 3145
and  Ditto IFO 3146. These may be either wild strains.or mutant strains,
and further may be those  derved  from  hese microorganisms according to
the bioen- gineering methods such as gene recombination and cell fusion. As
the medium for. culturing the microorganism, any medium in whichthe above-m
entioned microor- ganism can be grown For .example there can be preferably
used a medium containing, as carbon sources, 35  0.4 to 15 % of saccharides
such as glucose, sucrose and molasses, organic acids such as fumaric acid
or citric acid or alcohols such as glycerol and as nitrogen sources  0 3 to
2.0 % of inorganic ammonium salts such as. ammonium sulfate and ammonium
chloride or urea, or  peptone, meat extract, corn-steep liquor, yeast
extract and casein hydrolyzate  Further, if necessary inorganic salts such
as phosphate, magnesium salt, potassium salt and calcium salt, and metal
ions of manganese and zinc, may be also present in 40  appropriate amounts
.in the medium. When a synthetic medium is employed, if necessary,. it is
effective to add, for example amino acid such as proline and hystidine, or
biotin or thiamine. Further, if necessary, 0.1 to 1.0 % of a vegetable oil,
a racemic .3-phenylglycidic acid ester compound (I) and a surfactant can be
also added as an enzyme deriving.:substance or a defoaming agent to enhance
the enzyme activity. These 



media is preferably employed with adjustment of pH to 5 to 7. 45
Cultivation can be performed in conventional manner after inoculation of
the microorganism .onto the above-mentioned  medium, for example, according
to any of shaking culture, aeration stirring culture, stationary culture
and continuous culture.. . . The cultural conditions may be chosen suitably
depending on .the kind of the medium, the cultural method, and not
particularly limted provided that the above-mentionedmicroorganism can grow
to produce 50  an esterase Generally,it is desired to adjust the pH at
initiation ,of culturing to 5 to7, and carry .out cultivation at room
temperature or under heating  for example, at 20 to 40 [err] . As the
treated product of such microbial cells, there may be included lyophilized
cells, acetone dried cells, self-digested. product of cells, extract of
cells, ground cells, sonicated cells of the above-mentioned microbial cells
and the culture supernatant.Further,   `m..ric6robial cells or treatedcells
of th.e present .C.sIe n         u ther                     rae~olso te 55
invention can:be also; immobilzed byknown mnethods s'icl,.. as the
p"oyacrylamidemethod, the sulfur containing, polysapcharide gel method( g
carrageenan gel. method), the alginic acid gel metho  or the agar gel
mrethodt bfore .use. Fturthere an. enzyme obtained by. purification from
the extract of microbial cells by combination of knowri methods can beal.so
employed. 4   :   -    The sterdo-selective 'hydrolysis reaction-
according:16hepesn  invention' can,: - be practiced by permitting
theculture broth of the..'microorga hism, the. cells% collected from,
saidoculture -~obrcth or the 'treated cells to-couitedt:with a' rbcethilc
3. heiylglycidic'acid ester compound (I). The substrate dbncentrationi nay
be" gnerll 0.  o8      yw Igt  'atc~ryp~f        t2  o80 % :s    by weight,
gnd the rejaction can-:prd-cee'd at n'rormal temperature o~r under
heakting, prefer.ably a'ct. 1.0 to 50 'C, particularly prDrby&  004     .
:Dur1~ing;the reaction,-it is: preferred to adjust: thepH ofthe; reatction
mixture to 4 -to .9;, ajove all 5 td 7;:f. Aa thd reaiction mix ture anir
-aqueoussolvent. such .as iwater or water- methanol mfrtur0 'can ~~.b
ebmplyedbitfrm te standpoint of !stabilization of' th.ustae the rbactlon
can be also p-ractidec! in &t1wb6has6.s6tvert sys~temof, water or an
aqueous soltvent anrd an o'rg-anicisolvent. to  As such orgapic solvev ther
3:- ina  beicuetor exampile,: toluene,: xylerie; cabn t0rcloie
dichloromethane,'; tr~ichlor'oethyeI).nd, :chlo'robenzene, efthl aceatb,'
butyl:  ac'etate(, -mothjl ioutyl. ketone, isooctane, eicet*M,:rftproIpyi
thefr,1 tbrt-butyl methyl ether, .methyl. alcohol', ethyl. alcohol,
rrpFa~hl isopropyl 'alCo07hol,, nm-tutyl alcohol1 anad't-!butyl .alcohol,
particularly preferably toluene' methyl isobotyl kIetbne, ethyl aiccihol
and' cdibon 1tetrachldride.: -Also,- by practicing the: above. reaction in
the. presence of a is  surfactant, shortening of the. reaction. time and
increase of yield of th e (28, 3R)-3-phenylglycidic acid ester compound (I)
can be. effected.. As such a surfactait, there can be employed
cetylpyridinium bromide, cetyltrimetylammonium bromide, . -polyethylene
glycol and  polyoxyethylene octylphenyl ether, and its amount added may. be
preferably aboutO0.0001 to 0.1 % by -weight based on the reaction mixture.
Isolation of; .the ,(2S,- 3R)-3-pheniylglycidic acid ester compound (1)
thus obtained -from the hydrolysis 20  reaction mixture, -can be easily
practiced. according to the% conventional method.:For examplei. when the
hydrolysis reaction is cardied out -in- -a water-organic solvent twor-phase
system, the (2R1,  38)-3-phenylglycidic acid ester. type compound (1) is
hydrolyzed to be migrated into the aqueous layer, while the (28, 3R)
optically* acdtive. isomer remains in. the organic. solvent, and therpfore
by. separating. thei orga~ni   Jver laye and concentrating it under.
reducedpesrte~S SR--hnyllidic acid eater, 99,un.-can be 26
cllecedap~cystls.  n th  oter hndywhen the hydrolyris. reaiction is
practiced in an aqueous solvent, the desired  produc-t .,can. 'be-..
-obtained, b.extracting with an Qrgartic solvyent, sucht:,j -s qfeeafter
:the reaction, and con~centrating th .earectundler reducedl pressure. ,-
..    - 



The (2S,. 3R) -3-phenylgy0lypkc~ acid ester comnpound .thus obtaine
can-b.Jq. .cgverted ino$c2-(4'- ~~~~~ ,5-b~~~~~~~~-2          lo
henzothiazepin4(Hj on 30  according to...the kqojpn method;4 asOscribed n-
-U.,". Patenta No.:457,7anNo4,9Q18 As described apieth1 pr~sws bf.h~rsn
neion Can.,obtain a-desired  2R,3-engydi acid ester :conlpoun~d jt   igese
ndyta    paso hihurit frm a. racemic ,?.-phenylIgiycidic acid
estprqoinpound, and therafopre can bep. an industrially, .advantageous
preparationqproestFuterth m~rogn~rA0,. edIn the prasent invention can b~e
easily. -found depending on.theknlteefb 35  effecting screening f'usin ga
techniquep, knownjin this fild1 of, te art,. Fo  exml,-cengca teeail carred
ut y cutivtfrg vaiou .miroorganisms in a. medium containing carbon.
and-nitrogen sources,. and if neces~sary,, adding-var;1oup minerals,a aino
aci7rr  ds and surfactants, at room temperature :or. under heating at a
pHof  to. asdesribe  atpage5 othepresent sp)eqlfcaton, and then effecting a
reaction by addIng a substrate (racemic 3'phenylglycidic acid: e.ster
comp6und) or if necessary., adding a solIvent and. surfactant 4o  as
described above at room tempeprature or-under heating at a. pH. of 4 to 9,
and then: analyzing -the reaction completed~l solutipn by HPLC etc. ,.
Example 1    .-,                           .     L       - 45     An amount
100- ml of a mediupm ( pH, 7).containing. 05.  pof glucose, 1.%of: peptonep
o  meat extract, I 2S~. %/6 of yeast extract, 0.5   of sodium chloride, 0.3
%. of a polyalkylen'e-g'Iycold.4etIV6,i~ eries surfactant (irado
name-.Karalin,:0.vaiiable 'from. Sanyo. KaiseiKoy  K.K.) and05%o
a'-polyaxyethylene derivative seriessra t ra-nm 6,~Te   800, available from
-Atlas Powder  Co., US8A&, schre into a 500D.. ml..volume .shakin~g flqsk,,
.%nd. sterilized at. 120. 'C for 10 minutes. Into the,.medium was so
inoculated a platinum, loop ofKfrcoccus. ureae lAM 10110  (FERMB-9)  n
shakig cutuewas carried out at 30 'C for: 24. hours.J.he aboye culture,
broth , (250  ml) was. concenrate d 'by' ar ul.4tre-filt'ration membrane
(molqcujar we~ght ,frAc'oe;, 10j,000) to11to  o otironetae    icrpbiaL
c~ls. To the concentirat~d microbilW cels .wr &de   5 ml, of              t
f   C &Wdd2a1IV1~ rhsi.' . buffer ( pH 7) anid $    . of rnthanol
containing .10 g farcmc,9ty  .(thylhy.ey~gyiae an
: cryn  Q   h   stroslctive 55  hydolysisreacton S  3  'C  fr. 48 ~urs
ethyl (kF, S.S);3-(4-methylphenyl)g'ycicdate''was' -cqrpletely decompc,0ed
Affer 'the reaction, toluene. was added for ektraction, andthe jolueneI
layer waa -sepat  -and concent-gect uder reu~cedpe.r  t  ban3.   o   ethyl.
(28 3R)-3-.(4- met.hylpheylgyda   s crude civtals. To 3.12 g of the crude
,crystas was aded n- hexane, and. the, crystalswere. dissolved by 5'    :
EP0 417785                        :- heating and then recrystallized by
cooling to.obtain 2.5 g of crystals of methyl'(2S, 3R -3-(4-m.ethylphenyi)
glycidate. M. P.: 50% -  .      .  - (aO: + 209 .(0- 0.2, methanol) !5
Optical purity:- 100 %. IR-absorption'specteunl:t Fig 1 NMR spectrum: Fg.
2 Mass'analysis' spoetruifi: :Fig 3 Quaflt'itatioi 'of
theiabove'opticallyjadtive isomer was peffoimed by high6 perfbimance liquid
chrm4,og 10  raphy by use of a chiral c.ll OB  4.6x'2500mm mnanufactured by
Daicel Kagaku Kogyo KK. Example 2   '.               :       ' :, ' '
*' To the microbial cells collected 'by centrifugation from 250 ml of the
culture broth obtained'in the same -15  manner as in Example, 1 was added:
25 ml of a 0.05 M phosphate :buffer (pH :7), and the. mixture was 



subjected to sonication treatment and centrifugation. To -1ho supernatant
was added ammonium sulfate, and the precipitates obtained were dialyzed
against a 0.05 M phosphate. buffer to obtain 25 ml of a dialyzed inner
solution..To:the dialyzed inner solution were added 25 ml of a 0.5 M
phosphate buffer. (pH 7) and 25 ml of a toluene solution containing 5 g of
a racemic methyl 3-(4-methylphenyl)glycidate, and by carrying. out 20  the
stereoselective hydrolysis- reaction at 3  *.C for 48 hours, methyl (2R,
3S)-3-(4-methylphenyl)9gycidate was completely decomposed. The toluene
layer was separated and concentrated under reduced pressure to obtain 1.5 g
of methyl (2S, 3R)-3-(4-methylphenyl)glycidate. The physical constants of
this. product were identical .with the product obtained in Example 1.  ...
.                  - 25 . Example 3. An amount 50-ml of a medium
(pH.0.)0)containing I % of glucose, 0.5 % of peptone, 0.3 % of yeast
extract, 0.3 .% of mialt extract, 1' .of olive oilF 0.1 % of monopotassiurn
phosphate and 1t0% of calcium carbonate was charged into a-500 nmll volume.
shaking flask, and sterilized at 120  C -for 10 minutes; Into the 30
medium. was ;inoculated a platindu, loop of a yeast or a mold shown below
in Table 1, and the yeast was subjected to: shaking-cuiture. at 27i.,0.6for
.20 hours, and the mold for .68 hours;. To 45 ml .ofmthe. abve culture
broth ,was added 1.5, rnJ 9. lethanol .containing. G0 mg.:of. a. racemic
methyl 3-.4methylphenyl)- glycidate, and further'.cetyJfrimethylammonium
bromide' in an amount to the final concentration in: the reaction mixture
of 0.01 % and -calcium. chloride in an amhount to. the final concentration
of 1 mMiwere S5  added, and the stereoseldctive hydrolysis reaction was
carried out at 30 * C for,20 to 68 hours..After the reaction, the
substrate:.and t~he .(2S,  3R).ty peoptically active isomer.. which is the
reaction .product were extracted with 15 ml of ethyl acetate,. The content
of the (2S, 3R) isomer in the reaction mixture is as shown below in lTable
1, .and. substantially nno (2R 3S) isomer Lw~ich is the antipode. thereof
was detected in the reaction mixture. 40     Quantitation of the
aboveqoptically-active isomer was performed by high performance liquid
chromatog- raphy by use of a chiral. cell OJ 1.446 x 250 mm, manufactured
by Daicel Kagaku .Kogyo K,K. (hereinafter the same). .,          .   .
.  -   .   ...   ... 45 50 65~~~~~~~~~~~~    EP 0 417 785 B1 *
Microorganism employed    (2S, 3R) isomer 5        .
content (mg/ml) Candida boidinii               1.0 TFO 10240 Candrda
guilliermondii 10         Candida melinii                  0.7 IFO 0747
Candida tropicalis IFO 1400 Candida utilis                     0.8 Candida
rugosa                   0.9 ATCC 10571 Candida rugosa
0.9 



20 IFO 0591 Candida succiphila               0.9 IFO 1911 Debaryomyces
hansenii var.       1.1 fabrvi IFO 0015 Debaryomyces nepalensis       1.6
IFO 0039 Hanseniaspora valbyensis       1.7 IFO 0115 30
Hansenulapolymorpha              1.0 Pichia farinosa 35        .    Pichia
pastorts  1.1               . IFO 0948 Pichia pastoris  0.8 IFO    1013
Pichia pastoris                  1 40 Pichia wickerhamii               1.5
IFO 1278 Rhodosporidium toruloides        0.9 45              IFQ 0559
Schizosaccharomyces              0.8    EP 0417785 B1 Microorganism
employed              (2S,  3R) isomer 5                              .
content  (mg/ml) Torula utilis                        1.1 Absidia glauca
war                     0.9 paradoxa IFO 4007 Example 4 An amount 50 ml of
a medium (pH 7.0) containing 0.4 % of glucose, 0.4 % of yeast extract, 1 %
of malt extract, 1 % of olive oil, 0.1 % of monopotassium phosphate and 1.0
% of calcium carbonate was charged into a 500 ml volume shaking flask, and
sterilized at 120 [err] for 10 minutes. To the medium was inoculated a
platinum loop of an actinomycete shown below in Table 2, and the
actinomycete was subjected 20  to shaking culture at 30[err]Cfor 68 hours.
To 45 ml of the above culture broth was added 1.5 ml of ethanol containing
60 mg of racemic methyl 3-(4-methylphenyl)glycidate, and further
cetyltrimethylammonium in an amount to the final concentration of 0.01 % in
the reaction mixture and calcium chloride in an amount to the final
concentration of 1 mM were. added to carry out the stereoselective
hydrolysis reaction at 30 [err] C for 20 to 68 hours. After the reaction,
the substrate and the (2S, 3R)optically active isomer were extracted with
15 25  ml of ethyl acetate. The content of the (2S, 3R) isomer in the
reaction mixture is as shown in Table 2, and substantially no (2R,
3S)isomer which is the antipode thereof was detected in the reaction
mixture. Table 2 30 content (mg/ml) 



Streptomyces griseus subsp  griseus IFO 3355               1.8 Streptomyces
griseus subsp griseus IFO 3430            1.6 Streptomyces lavendulae
subsp. lavendulae IFO 3145     1.4 Streptomyces lavendulae subsp lavendulae
IFO 3146      1.4 Streptomyces Iavendulae subsp lavendplae IFO 3361..  1.3
40 Example 5 An amount 50 ml of a medium A (pH 7.0) containing 1 % of a
soluble starch, 0.5 % of peptone, 0.5 % 45 of yeast extract, 1 % of olive
'oil and 0.1 % of monopotassium phosphate was charged into a 500 ml volume
shaking flask, and sterilized at 120[err]for 10 minutes. Into the medium A
or into 50 ml of a medium B in which 1.5 ml of ethanol containing 60 mg of
a racemic methyl 3-(4-methylphenyl)glycidate added to the medium A was
inoculated a platinum loop of a bacterium  shown below in Table 3, and
subjected to shaking culture at 30  C for 20 hours. Into 45 ml of the above
culture  broth A was added 1.5 ml of ethanol containing 60 mg of a racemic
methyl 3-(4-methylphenyl)glycidate. To the media A and B were added
cetyltrimethylammonium bromide in an amount to the final concentration of
0.01 % in the reaction mixture and calcium chloride in an amount to the
final concentration of 1 mM,and the stereselective hydrolysis reaction was
carried out at 30 [err]  for 20 to 68 hours. After the reaction, the
substrate andthe optically active (2S, 3R) isomer which is the reaction
product were extracted with 15 ml of ethyl acetate The content of the (2S,
3R) isomer in the reaction mixture is as shown below in Table 3, and
substantially no (2R, 3S) isomer which is the antipode thereof  was
detected. 8    EP 0417 785 B1 Table 3 Microorganism  employed
(2S,3R) isomer  content (mg/ml) Achromobacter butiri  OUT 8004
Achromobacter dendriticum OUT 8009                1.0 Agrobacterium
radiobacter lM  1526                    1.2 Agrobacterium radiobacter IFO
13259             0.8 10 Corynebaoterium murisepticum ATCC 21374
1.3 (Medium B) Enterobater cloacae NCTC 9394 Flavobacterium arborescens
IAM 1 100              1.0 (Medium B) Microbacterium sp. ATCC 21376
1.0 Micrococcus ureae 1AM 1 01 0 (FERM BP 2996)      1.0 Pseudomonas
gelidicola OUT 8116                     1.1 20             Rhizobium
meliloti IFO 13336                       0.8 Sarcina sub flava AHU 1485
0.9 25  Example 6 An amount 50 ml of medium  (pH 70) containing 0.5 % of
glucose, 1 % of  peptone,1% of meat extract, 1.25 % of yeast extract,0.1%
of monopotassium phosphate, 0.5 %of sodium chloride and 1 % of olive oil
was charged into a 500 ml volume  shaking flask, and sterilized at 120
[err] C for 10 minutes. Into the 30  medium,one platipum loop of
Micrococcus ureae IAM 1010(FERM BP-2996) was inoculated  and cultivation
was  performed under -shaking at 30[err] for 20 hours. 3.75 mlof Mcllvaine
buffer (pH-5.0) and 7.5 



containing 30 mg of racemic  methyl 3-(4-methylpheny) glycidate were added
into 3.75 ml of  the   above  microbial cells solution concentrated
ten-fold by treating with an ultrafiltration membrane(cut-off molecular
weight 10,000).Then, the stereoselective hydrolysis reaction 35  was
carried out at 30[err]for 20 hours in emulsion state. After the reaction,
the organic solvent layer was separated to obtain a reaction mixture
containing the (2S, 3R) isomer. The content of the (2S, 3R) isomer in the
reaction mixture was shown in Table 4, and substantially no (2R, 3S) isomer
which is its antipode was detected in the reaction  mixture. 40
Table 4 Solvent      (2S, 3R) isomer content (mg/ml) 45
Carbon tetrachloride     1.8 Toluene                       1.8 n-Butyl
acetate               1.1 Methyl Isobutyl ketone  .       16 Isooctane
0.7 Acetone 55 Tert Butyl methyl ether 0.2    EP 0 417 785 B1 Example 7 An
amount 50 ml of a medium (pH 7.0) containing 0.5 % of glucose, 1 % of
peptone, 1 % of meat extract, 1.25 % of yeast extract, 0.5%  of sodium
chloride, 0.03 % of a polyalkylene glycol derivative series 5  surfactant
(trade name: Keralin; available from Sanyo Kasei Kogyo K.K.) 0.1 % of a:
polyoxyethylene derivative series surfactarit (trade name:Tween[err] 80,
available from Atlas Powder Co.,USA) was charged Into a 500 ml volume
shaking flask,and sterilized at 120[err] C for 1.0. minutes. Into.. the
medium was inoculated a bacterium shown below in Table 5 and subjected to
shaking culture at 30[err]C for 24 hours. To 45 ml of the  above culture
broth was added 4.5 ml of methariol containing 450 mg of a racemic 10
methyl 3-(4-methylphenyl)glycidate, and further calcium chloride in an
amount to the concentration of 1 mM in the reaction mixture and
cetyltrimethylammonium bromide in an amount to 0.01 % were added to carry
out stereoselective hdrolysis at 30[err]for 72 hours. After the reaction,
the mixture was extracted with addition of 45 ml of toluene the content of
the content of methyl. (2S, 3R)-3-(4-methylphenyl)glycidate was measued. As
the result,the content of the (2S, 3R) isomer in the reaction mixture was
as shown below 15  in Table 5, and substantially no (2R, 3S) isomer which
is the antipode thereof was detected in the reaction mixture. Table 5 20
Microorganism employed                 (2S, 3R) isomer content (mg/ml)
Achromobacter dentriticum OUT 8009         0.8 Achromobacter liquidum OUT
8012            0.8 25
.  - Agrobacterium, radiobacter 1AM 1526  3.0 - Bailius subel is-     OUT
'8234          0.8 -  BrevibacteriuO7 helvolum.1AM 1637   .  .   2.4 30 



.Brevliacteriu     ale lAM 1654            1'.6 ,* QPtr    t~acter frundi
,ATCC 8090   ,     2.4 :   Fla robaceihun sp;FE'PR-P No.601-  1.1 35
..:; . Mic1ro     c ~u s ureae lAM 1010      .   3.4         .    ...... ..
,Pseudoffonas dac'unhe IAM 1199            2.0 Ps:eudomonaes fluorescent
lAM 1219        2.2 Pseudomonas fluorescent IAM 1 16           2.4 40
Pseudomonas taetrolens IFO 3460            2.5 Psoudomonas ovais,.AM 1002
1.5 Pseudomonas ovaiis IAM 1177                1.9 Pseudomonas putida IAM
1512                2.6 Pseudomona.as putid* FERP-P No. 3505       2.2 :XF
th  mosampestris IAM 1671                3.2 50                         ...
Example 8 An amount 50 ml of a medium -.jl.6.2) containing 1 %of glucose,
0.5 % of peptone, 0.3 % of yeast 5s  extract, 0.3 % of mafiextract,- 0.03.
:-of a- polyalkylenta glycol derivative series surfactiant (trade name:
Karalin, availabl'fromnyoKai Kgyo K.K.) 0.1 e of a polyoxyethylene
derivative series surfactant (trade name: Tween f3Qavailable from Atlas
Powder Co., USA) Was charged into a 500 ml volume shaking flask, and
sterilized al 120 * C for 10 minutes. Into the medium was inoculated a mold
or yeast shown below :.10    EP0417785B1 in Table 6 and subjected to
shaking culture at 27 [err]C for 72 hours for the mold, and for 48 hours
for the yeast. BY use of 45 ml of the above culture broth, the reaction was
carried out in the same manner as in Example 7 and the content of methyl
(2S, 3R)-3-(4-methylphenyl)glycidate was measured. As the result, the
content of  the (2S, 3R) isomer in the reaction was as shown below in Table
6, and substantially no (2R, 3S) 5  isomer which is the antipode thereof
was detected in the reaction mixture. Table 6 10
Microorganism employed                 (2S, 3R) isomer content (mg/ml)
Absidia glauca var. paradoxa IFO 4007.     1.0 Aspergillus flavus IFO 5839
.            1.6 15                    Aspergillus oryzae IFO 5710
2.3 Candida guilliermondii IFO 0566            1.4 Candida utilis IFO 0626
1.0 20                    Candida utilis IFO 1086                     0.8
Hansenula saturnus HUT 7087               0.8 Kloeckera corticis IFO 0633
1.0 Rhodotorula minufa OUT 6153                1.6 25
Rhodotorula rubra OUT 6158                  2.4 . Torulaspora delbrueckii
IFO 0422          1.5 Saccharomycopsis capsularis IFO 0672      1.4 30
Torula utilis HUT 7526                      1.9 



Candida saitoana IFO 0768                1.0 Candida glabrata IFO 0005
1.6 Torigonopsis variabilis IFO 0671          0.9 Claims 40  1. A process
for preparing an optically active (2S, 3R)-3-phenylglycidic acid ester
compound which comprises (a) permitting a culture broth, cells or treated
cells of a microorganism having the ability of stereoselectively
hydrolyzing a (2R, 3S)-3-phenylglycidic acid ester compound to act on a
racemic 3-phenylglycidic acid ester compound represented by the formula: 45
[err] wherein Ring A.is a substituted or unsubstituted phenyl group, and R
is an ester residue, thereby stereoselectively hydrolyzing (2R, 3S) optical
active isomer, and then (b) separating and collecting a (2S,
3R)-3-phenylglycidic acid ester compound from a reaction 55        mixture.
2. The process according to Claim 1, wherein the microorganism is a
microorganism belonging to the genus Micrococcus, the genus Achromobacter,
the genus Agrobacterium, the genus Corynebac-    EP  417 785 B1 in Table 6,
and subjected to shaking culture at 27 [err] C for 72 hours for the mold,
and for 48 hours for the yeast. By use of 45 ml of the above culture broth,
the reaction was carried out in the same manner as in Example 7 and the
content of methyl (2S, 3R)-3-(4-methylphenyl)glycidate was measured. As the
result, the content of the (2S, 3R) isomer in the reaction was as shown
below in Table 6, and substantially no (2R, 3S) 5  isomer which is the
antipode thereof was detected in the reaction mixture. Aspergillus flavus
IFO 5839         1. 6 15                 Aspergillus oryzae IFO 5710
2.3 Candida guilliermondii IFO 0566             1.4 Candida utilis IFO 0626
1.0 Candida utilis IFO 1086                     0.8 20 Hansenula saturnus
HUT 7087                0.8 Kloeckera corticis IFO 0633                 1.0
Rhodotorula minuta OUT 6153                   1.6 25                ' . ...
lRhodotorula rubra OUT 6158           2.4 Torulaspora delbrueckii IFO 0422
.        .1.5 Saccharomycopsis capsularis IFO 0672        1.4 30
Torula utilis HUT 7526                      1.9 Candida saitoana IFO   0768
1.0 Candida glabrata IFO 0005 35 Claims 40  1. A process for preparing an
optically active (2S, 3R)-3-phenylglycidic acid ester compound which
comprises             .    - (a) permitting a culture broth, cells or
treated cells of a microorganism having the ability of stereoselectively
hydrolyzing a (2R,3S)-3-phenylglycidic acid ester compound to act on a
racemic 



3-phenylglycidic acid ester compound represented by the formula: 45 [err]
wherein Ring A is a substituted or unsubstituted phenyl group, and R is an
ester residue, thereby stereoselectively hydrolyzing (2R, 3S) optical
active isomer, and then (b) separating and collecting a -3-phenylglycidic
acid ester compound from a reaction 55        mixture. 2. The process
according to claim 1, wherein the microorganism is a microorganism
belonging to the genus Micrococcus, the genus Achromobacter, the genus
Agrobacterium, the genus Corynebac-    EP 0 417 785 B1 terium, the genus
Enterobacter, the genus Flavobacterium, the genus Microbacterium, the genus
Pseudomnonas, the genus Rhizobium, the genus Sarcina, the genus Bacillus,
the genus Brevibac- terium, the genus Citrobacter, the genus Xanthomonas,
the genus Candida, the genus De- baryomyces, the. genus Hanseiaspora, the
genus, Hansenula, the genus Pichia, the genus 5   Rhodosporidium, the genus
Schizosaccharomyces, the genus Sporobolomyces, the genus Torula, the genus
Kloeckera, the genus Rhodotorula, the genus Sacchamomycopsis, the genus
Torulapsora, the genus Trigonopsis, the genus Absidie, the genus
Aspergillus or the genus Streptomyces. 3. The process according to Claim 1,
wherein the configuration of a compound to be separated and 10
collected is(2S, 3R) 4. The process according to  Claim  1, wherein the
compound to be separated and collected is a lower alkyl (2S'
3R)-3-(4-methylphenyl)glycidate. 15  5. The process according to Claim 1,
wherein the compound to be separated and collected is methyl (2S,
3R)-3-(4-methylphenyl)glycidate. 6. The process according to Claim 1,
wherein the stereoselective hydrolysis reaction is practiced by contacting
the microorganism with a racemic 3-phenylglycidic acid ester compound in a
solvent. 20 7. The process according to Claim 6, wherein the reaction is
practiced with a substrate concentration of 0.1 to 80 % by weight at a
temperature of 10 to 50 * C and a pH of 4 to 9. 8. Methyl (2S,
3R)-3-(4-methylphenyl)glycidate. 25   ..
. 9. A process for preparing
(-)-cis-2-(4'-methylphenyl)-3-acetyloxy-5-(2-(dimethylamino)ethyl)-8-methyl
-2 dihydro-1 5-benzothiazepin-4(5H)-onewhich comprises (a) permitting
aculture broth, cells or treated cells of a.microorganism having an ability
of stereoselectively, hydrolyzing a (2R,3S) type 3-phenylglycidic acid
ester compound to act on a 30       racemic 3-phenlylglycidic acid ester
compound represented by the formula: [err] wherein Ring A is a substituted
or unsubstituted phenyl group, and R is an ester residue, thereby
hydrolyzing the (2R, 3S) optically active isomer and 40       (b)
separating,.and collecting the (2S, 3R) antipode from the reaction mixture,
and then (c) converting said compound to
(-)-cis-2-(4'-methylphenyl)-3-acetyloxy-5-(2-(dimethylamino)ethyl)-8-
methyl-2,3-dihydro-1,5-benzothiazepin-4(5H)-one according to a known
method. 10. The process according to Claim 9,wherein the microorganism. is
a. microorganism belonging to the 45     genus Micrococcus, the genus
Achromobacter, the genus Agrobacterium, the genus Corynebac- terium, the
genus Enterobacter, the genus Flavobacterium, the genus Microbacterium, the
genus 



Pseudomonas, the genus Rhizobium, the genus Sarcina, the genus Bacillus,
the genus Brevibac- terium. the genus Citrobacter the genus Xanthomonas, .
the genus Candide, the genus De- baryomyces, the  genus Hanseiaspora the
genus Hansenula, the genus Pichia, the genus 50     Rhodosporidium, the
genus schizosaccharomyces, the genus Sporobolomyces, the genus: Torula the
genus ,Kloeckera, the genus Rhodotorula, the genus Sacchamomycopsis, the
genus Torulapsora, the genus Trigonopsis, the genus Absidia, the genus
Aspergillus or the genus Streptomyces. 11. Lower alkyl
(2S,3R)-3-(4-methylpenyl)glycidate. 55 12. Methyl
(2S,3R)-3-(4-methylphenyL)glycidate of high purity. 13. Lower alkyl (2S,3R
-3 (4-methylphenyl)glydiate of high purity. 12    EP 0 417 785 B1 14.
Methyl (2S,3R)-3-(4-methylphenyl)glycidate in crystal form. 15. Lower alkyl
(2S,3R)-3-(4-methylphenyl)glycidate in crystal form. 5  Patentansdche 1.
Verfahren zur. Herstellung' ener .op'tisch 'aktiven
(2S,3R)-3-Phenylglycidsdureester V-bindung :umfas- send:
.    . .                    - . (a) Einwirkenlassen.von elnrer KulturbrUhe,
Zellen oder behandelten Zellen eines Mikroorganismus, 10        der die.
Fghfbkeit zur' stesele'k'i`ven HydrolyseF von
(2R,3S)-3-Phenyiglycidsgureester-Verbindun- gen besitzt, auf ein Racemat
einer 3-Phenylglycidsaureester-Verbindung der Formel 1     . J5
...    .         .... ' WCH-CH-COOR 20~~~~~~~~~0 '&..  20!';* worin der
Ring. A eine substituierte oder unsubstituierte Phenylgruppe und R ein
Esterrest ist, wodurch das (2R,3S)-optisch aktive Isomer stereoselektiv
hydrolysiert wird, und dann (b) Abtrennenkind Auffangen der
(2S,3R)-3-Phenyilgycidsaureester-Verbindung aus der Reaktionsmischung.. 25
2. Verfahren gemass Anspruch. 1,.dadurch gekennzelchnet, dass der
Mikroorganismus en Mikroorganis- mus ist;"gehorend'zur Gattung Micrococcus,
zur Gattung Achromobacter, zur Gattung Agrobacterium, zur Gattung
Corynebacterium, zur Gattung Enterobacter, zur Gaftung Flavobacterium,.
zurGattung Mictbacterium, zur~ Gattung.p seudomonas, zur Gatw n  g
Rhizobium, zur Gatturg SarcinR, zur Gattung 30     Bacillus, zur.Gat'fung
Brevibacterium, zur'Gattung Citrobacter, zur Gattung. Xanthomonasi zur
Gattung Candida, zur. qpttung . Debaryor.yces, wur Gattung Hanseniaspora,
zur. G.attung tansenula, zur Gattung Pichia, zur Gattpiag .Rhodos~orsido
uru zur Gattung Schizosaccharomyces, zur.Gattung Sporobo~ornyc,!s, zur
Gattung Torul zur: Gattng Kloeckera, zur Gattung Rhodotorula, zur Gattung
Saccharomycopsis, zur Gattung Torulapsora und zur Gattung Trigonopsis, zur
Gattung Absidia, zur Gattung Aspergillus 35     oder zur Gattung
Streptomyces. 3. Verfahren gemass Anspruch 1, dadurch gekennzelchnetdass
die Konfiguration der abzutrennenden und aufzusarmmelnden Verbindung
(28,3R) ist. 40  4. Verfahren gemass Anspruch 1, dadurch gekennz.elohnet,
dass die abzutrennende und aufzusammeln- de Verbindung ein
Niederalkyl-(2S,3R)-3-(4-methylphenyl)glycidat ist. 5. ~ .er..l. . 



5. Verfaliren, gemAss Anspruch 1., dadurch gekennzelchnet, dass die
abzutrennende und,aufzusamrnmeln- de Verind u1g
Methyl-(2S,3R)-3-(4-methyiphenyl)glycidat ist .          .  - 45 6.
Verfahren?' gpeniss Anspruch 1, dadurch gekennzelchnet, dass die
stereoselektive Hydrolysereaktion durchgefUhrt wird durch Kontaktierung des
Mikroorganismus mit einer racemischen 3-Phenylglycidsgu- reester-Verbindung
in einem L6sungsmittel. 50  7. Verfahren gemass .Anspruch .6, d:adurch
gfekennzelchnet,. dass die Reaktion durchggutwt wird..bei einer
L'.Suftritkonzentratior yon 0,1 bis.80 Gew.% bei amer Temperatur von
10.bjs.o  C und einem pH von 4 bis 9... .  .. 8. Methyl(2Si.. 3        I .
-;..vq d. 55                        . mthy-pt* enyi....cid ...
. .    :       . . . 9. Verfahren.,gur  Ierstelukng  von  --;
(-2d4'-Methyiohenyl)-3-acetyIoxy-5-[2-(dimethylamino)ettty.].8me
thyl-2,3.-dihydrqo- '5.-benzothiazepin-4(5H)-on, umfassend 13 ,,:..... . 1
-;1A '* 1111 1    111II|ID 1111 .  ..*... .L    EP 0 417 785 B1 (a)
Einwirkenlassen von einer Kulturbrtihe, Zellen oder behandelten Zellen
eines Mikrworganismus, der die F-higkeit..zur. stereoselektiven' Hydrolyse
von' (2R,38)-3-Phehylglycidsaireetbr--VrbihdUh- gen besitkt, auf ein
Racemat:eoiner 3-Phenylglycidsaureester-Verbindung der Formel :   .   . :,
*       ....                        r .   : .-... O - ::CH-CW"COOR 10
w                            <            .             (* r worin der
Rllng.'A elnoe :substituierfe oder unsubstilulerte Phenylgruppe und R ein
Estorrest ist, wodurch das. (2R,3S)-optisch: aktive Isomer stereoselektiv
hydrolysiert wird, und 15        (b) Abtrennen und Auffangen der
(2S,3R)-Antipode aus der Reaktionsmischung, und dann (c) Konvertierung
besagter Verbindung zu
(-)-cis-2-(4'-Methylphenyl)-3-acetyloxy-5-[2-(dimethylami-
no)ethyll-8-methyl-2,3-dihydro-1,5-benzothiazepin-4(5H)-on nach einem
bekannten Verfahren. 10. Verfahren gemass Anspruch 9, dadurch
gekennzelchnet, dass der Mikroorganismus ein Mikroorganis- 20      mus ist,
gehorend zur Gattung Micrococcus, zur Gattung Achromobacter, zur Gattung
Agrobacterium, zur Gattung Qcrynebacterium, zur .Gattung Enterobacter, zur
Gattung Flavobacterium, zur:Gattung Microbacterium,~cer   urGatngFlvbateim;
zw. zur Microbacteriuis  zur (attung Pseudomonas,.zur Gattung Rhizobium,
zur Gattung Sarcina, zur Gattung 8acillus, zur: Gattung Brevibacterium, zur
Gattung Citrobacter,,.zur Gattung Xanthomonas.zur.Gattung Candida, zur
Gattung Debaryomyces, zur Gattung Hanseniaspora, zur Gattung Hansenula,.
zur Gattung 25      Pichia, zur. Gattung- Rhodosporiditum, zur Gattung
Schizosaccharomyces, zur Gaqttyng Sporobolomyces,- zur Gattung Torula, zur
Gattung Kloeckera, zur Gattung Rhodotorula, zur Gattung.Saccharomycopsis,
zur Gattung. Torulapsora und zur Gattung Trigonopsis, zur Gattung Absidia,
zur Gattung Aspergillus oder zur.Gattung Streptomyces.   .  . .
..........:... 30  11. Niederaikyl-(28,314     tp!*nyl)glycdat. 12.
Methyl-(2S,3R)--3  methyipheny.Iy.idat.. oher Reinheit. 13.
NlederalkyJ-(,8,3R) 3- ,  y~phenylQ-glycidat hohel Reinheit... 315 14.
MethyI.(2S,3F.,--(4..methylphonyj.)glycidat in kristalliner Form.. 



15. Niederalkyl-(2%3R)-3-(-methyl henyl)glycidat in kristalliner Form. 40
Revendicatlons 1. Proc6de pour la preparation. dWM  ester d'acide
(2S,.3R)-3-phenylgmycidique optiquement .actif, qui comprend: (a). Ia
.reaciqn d'uin. bouillon deocylture, de cellules ou de cellules trait6es
d'un microorganlsmq ayant 45        la capacit% d'hydrolyser de fagon
stdr6osdiective un ester d'acide (2R, 3S)-3-phhnylglycidgqu,.s ur un ester
d'acide'3-phenylglycidique racdmique repre~sente par la formule: -  ., . .
.. tp_X-CH-COOR                                ;-:: dans laquelle 1o cycle
A est un groupe phenyl substitu6 ou non substitu6, et R est un r6sidu
ester, de faaon a hydoQljsoer..do f-bon,%t6re.os6Iective l'isomere (2R, 3S)
optiquement actif, et'ensuite, 55   (b) la separation et la r4cu~~pbratidn
d'un ester d"acide (2S, 3R)-3-phanylglycmdique a partir du' m6lange
r6actionnel....'. - . ~ ~ ~ ~ ~ .1 *, }    ..   :,    .  . .111: * .      '
0        - -  :~~14           .mmmllli ill   li  --ill ll *  l!II1 111111
HE  11111 11 111 L    ;:EP 0 417 785 B1 2. Procede suivant la revendication
1, dans loquel le microorganisme- est un microorganisme appartenant au
genre Microcccus, au. gerire Achromobacter, au genre Agrobacterium, au
genre Corynebacte- rfum, au genre Enterobacter, au. genrei Flavobacterium,
au genre Mlcrobacterium,. au genre.Pseu- domonas, au genre Rhizobium,. au
genre Sarcina, au genre Bacillus, au genre Brevibacterium, au 5      genre
Citrobacter, au genre Xentholnaonas, au genre.Candida, au genre:
Debaryomyces,auwgenre Hanselaspora, au genre Hansenula,-au genre Pichia, au
genre Rhodosporidium, au genre Schizo- saccharomyces, au genre
Sporobolormyces, au gerlre Torula, au genre Kloeckera,.au genre. Rhodo-
torula,.au gerlre Sacchamomycops~is, au: genre Torulapsora, au genre
Trigonopsis, au genre Absidea, au genre Aspergillisou au genre
Streptomyces.     - 3. Procede suivant liarevendicattdr i, dans lequel la
configuration d'un cornpose4a sepaer et a'r4eup6rer (28, 3):.    , 4.
Proc6dd sWiiNW4a revendication:1I dans lequel le compose a s6parer et a
r~cuperer est un (2S, 3R)-3- i5     (4-methylph~nyl)-glycidate d'alkyle
inf6rieur. 5. Proc6d6 suivant la revendication 1, dans loquel le composb a
separer et a rdcuperer est le (2S, 3R)-3- (4-methylph6nyl)-glycidate de
m6thyle. 20  6. Proc6d6 suivant la revendication 1, dans lequel la r6action
d'hydrolyse stereoselective est realisee par mise. en contact du.
microorganisme avec un ester d'acide 3-ph6nylglycidique rac6mique dans un
solvant. 7. Proc6d6 suivant,la revendication .6, dans lequel la reaction
est r6alisee. avec une concentration du 25     substrat qomprise entre 0,1
et:.80.  en poids,  une temp.erature de 10 a 50.C.e.t a.-.un pIde4   9. 8
(2S, ,3R)F72-(4-Meothylp~4nyl.),-glycidate de m6thyle,    . :- .    .  , ,
... .. ur S.l. p ,,par;ation ,   . ,)    . .       ,. - .  *r.   .    ,
-0,t;,,: .;,. 9. Proced; . pour la pr~eparation,,da la
).-?-cis-2-(4'-meth,\!lph~nyi)- ..
ph6nyl)z3-apktyloxT-5.7(2-(dim6thylamino)-ethyl)-8- 30
rnethyl-2,3-dihydo- ,54bepn, ahiaz'4epin.4(5-one, qui cooprend; ., . (a).
la reaCtion d'un bouillon de:cultur,r -de cellules ou de cellules trait6es
d'un microorganisme ayant la capacit6 d'hydrolyser. dejf agon
stereos6lective.un ester d'acide (2R, 38)-3-phenylglycidique, sur 



U6. ester d'aKde 3-phhnylgIycidique rac6mique representd par la formule....
0 .  ..   .         .. 40        dans laqueIle le. cycle A est un groupe
ph6nyle substitue ou non substitu6, et R est un r6sidu ester, de fagon a
hydrolyser de fagon st6r6osdiective l'isom re (2R, 3S) optiquement actif,
et ensuite. (b) la separation est la .r6cup,6ration I'antipode (28, 3R) a
partir du melange r6actionnel, et. ensuite (c) la conversion de ce, compos6
en (-)-cis-2-(4'-m6thy!ph6.nyl)-3-acetyloxy-5-(2- (cimnthylamino)- .6th
I)-8-mrthyl-2,3-dihydro-1,5-benzothiaz6pin-4(5H)-one par une procedure
connue. 45 10. Proc6d6 suivant la revendication 9;,dans lequel le
microorganisme-est un mricroborganisrmeappartenant au genre Micrococcus, au
genre Achromobacter, au genre Agrobacteriumi, au:genreCorynebacte- rum, au
genre Enterobacter, au genre Flavobacterlum, au genre Microbacteri ur, au
genre Pseu- domonas, au geore  Rhizobium, au genre Sarcina, au genre.
Bacillus, au genre Brevibmacterfum, au 50     genre Citrobacter, au genre
Xanthomonas, au genre Candfda, au genre Debaryomyces, au genre Hnseiaspora,
au genre -Hner?,ul aau genre Pichia, au qenre RhodospOrdiun, a    rugenre
Schizo- sacchar6nyces, -au.,genre Sporobolomyces,. au genre  Torue, au
genre Kloeckera, au genre Rhodo- torula, au genre Sacchamm ycopsis, au
genre Torulapsora, au-genre Trigonopsis, au genre Absidia, au genre.
AspergfIllus pu au q ei.: r Strep tornmyces. ... 55 11. (2S,
3R)-3-(4-rt6thylphy nyln)-glycidate d'alkyle inf6eur. .. .
9ur 12. (2S, 3R)--(4-mrethylph6ny l-gycidate de m6thyle de haute purete. 15
:         1111111   Mil  Si}  * IN    :EP 0417 785 B1 13. (28,
3R)-3-(4.-M6thylphdnyl)-glycidate cI'alkyle inf6riour do haute puret6. 14.
(28, 3R)-3-(4-m6thylph6nyl)-glycidatel do mfthye sous forme -cristalline. 5
15. (28, 3R-4M6thylphdnyil)-,glycidateo*ci'akyle inf~riour sous forme
cristalline. 1 0 \220 25 30 35 40 45 50 55 1 6IIIij111]IjiIIIIII    


