EP 0 439 779 Bl Description The present invention relates to a process for
producing optically active conpounds which are used as starting materials
for optically act | ve and physi ol ogEPQ1 43 7@@Blve conpounds, functi onal
materials, etc. especially optically active hydroxy |actones. Optically
active co %’E‘H are useful as starting materials for physiologically
active co:ﬁ uch as phar maceut | cal s, agricultural chem cals and so on,
and functi onq.Le
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40 Fourthly, it is inpossible to obtain a conpound having high purity. The
obj ect of the present invention is to solve the above di sadvantages of the
conventional nethods and to provi de ER 43 &9Blusef ul net hod for producing
optically active hydroxy | actones. The pr esent invention provides a nethod
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tran- 15 sesterification. Ethyl acetate, ethyl propionate, ethyl butyrate,

triacetin, tributyrin, tr| caproin, etcTablden be used. Especially, vinyl
esters are pigggraggﬁe i o etate vi nyl caproate,.vinyl layrate, etc.
can be exenp uc esters. As the enm&ﬁ' he
present invehtipese Aydrol illesugdgerespeci akmana Phpasmcdutdaalot ei n
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racemic connggqsga@ be upaduERHRdndlsC$I ulkekkens! ass. For exanple, the
follow ng tabl e shows comIEr-"tralTy avallranre enzynes that can be used in

the present FéRBEPoRS 25 Pseudomonas fluorescens Tabl e
Trade narsg LQthbHCES Pseudomonas sp Sed | er or Maker
Li pase AP erg us nrger \ Amano Phar maceuti cal
Co., Ltd 30 EFBS Humicols.danugingsa. us
Lhgase P Lipase ApPseudmmmsf Havaadeess "
4 Lipase II Porcine pancreas Sigma Chemical
Co., Ltd
Lipase VIII Geotrichum candidum . "
«» Lipase X Rhizopus delamar "
Lipase Chromobacterium viscosum Toyo Jozo Co., Ltd
Palatase A Aspergillus niger Novo Industi A/S
Lipase Rhizopus niveus Nagase Biochemi-
% | ' |  cals, Co. Ltd
Lipase B Pseudomonas flaji Sapporo Beer Co.,
Ltad
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In addition to these enzymes, microorganisms which produce the enzymes having the above ability can

be used regardless of their species and genus. As such microorganisms, the genera Arthrobacter,
Acromobacter, Alcaligenes, Aspergillus, Chromobacterium, Candida, Mucor, Pseudomonas, Rhizopus, etc,
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Li f)ase PS Pseudononas fl uor escens " 35
Li pase CES Pseudonbnas sp

Li pase CE Hum col a | anugER®439 779 B1 "
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produce the enzynes havi ng the above ability can be used regardl ess of
their species and genus. As such m croorganisns, the ggnera Arthrobacter,
Acr onobggcter, Al caligenes,i Aspergillus, Chrono teri Candi da, Mucor,
Pseudononas, Rhi zo et»tcﬁ\ EP 0 439 779 Gcarbe~exenplified. The
enzymes pr oduced frommhese m a@ oor gani sns can be @led al sd® The foll ow ng
description illustragiels the pr ot:/ess of the pr eslezltLl nventi OE nor e
specifically. In t%\present invention, the racerjc conpounds represented
by the fornula (1) of &tartin %erlals can be efily prep%‘l‘zd by
conventi onal organi c% ods. For exarﬁﬂeﬁ@e following steps are
6 advant ageousl y used enz*'err] is a hydroxy group 2 the formula (1),
rr(llgxm ally available. (J. Prakt. Chem, 17, 91(1985)) 25 When [err]is a
y group in the form (1), [err] wher ei n [err] = Hin the fornula
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wherein R' = R® = H in the formula (l).
In the above formula, R is alkyl or hydrogen and n is 0 or 1.
50 Namely, the diol compound (ili) which can be easily obtained by using a common organic chemical
method, is reacted under acidic conditions to obtain the lactone.
In the present invention, the reaction is conducted by mixing a racemic compound and an ester and by
efficiently contacting the mixture with an enzyme.
The racemic compound and the ester can be used without any particular treatment. When the racemic
55 compound which is a substrate is soluble in the ester, the reaction can be conducted without adding a
solvent. When the racemic compound is slightly soluble in the ester, an organic solvent such as heptane or
toluene may be added.



The raceni c conpound and the ester can be used without any particular
treatnment When the racem c 65 conpound which is a substrate is soluble in
the ester, the reaction can be condER 883 BUt addi ng a sol vent. When the
racemc corrpound is sli ghtly soI uble in the ester, an organic solvent such
as heptane or .I.hol u
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S-a-hydroxy-y-butyrolactone (1) which can be prepared by the method of the present invention is easily
changeable to R-a-fluoro-y-butyrolactone (2). The latter compound is useful for a starting material of 1a, 25-
45  dihydroxy-24(R)-fluorocholecalsiferol (3) (S. J. Shiuey et al., J. Org. Chem., 53, 1040(1988)).
R-a-hydroxy-~y-butyrolactone which is the antipode of (1) is useful for a starting material of 2,3-epoxy-
squalene (M. A. Abdallah et al., J Chem. Soc., Perkin Trans., 1, 888(1975)).
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40 (3) é—a-hydroxy-y-butyrolactone (1) which can be prepared by the nmethod
of the present invention is easily changeable to

R-[ERR] -fl uoro-y-butyrol actone (2) EPP89729B4&r conpound is useful for a
starting material of la, 25- 45 di hydroxy-24(R)-fluorochol ecal siferol (3)
(S. J. Shiuey et al., J. Og. Chem, 53, 1040(1988)). :
R—a-hydroxy-[ERR]-butyrola8tone which is the antipode of (1) is useful for
a starting materi al OEOZ,S-epoxy- squal ene é&écé;fﬂbdallah et al., J Chem
Soc., Perkin Trans., 1Iy~8 1975))._50 55 53 5“43Q_Z79 Fl 0 20

[ERR] Fyrther, after ap otdttive §u8@b(h{g’$s L@?roduced i R o

S- a- Rydr oxy-y-butyrol act o (1), ring opening 9 ction of the conpound
provi des the conmpound (4) Mhich is a starh?ng material for producing

mugi nei ¢ acids (5) and (6} (Japanese Patent Unexam ned Byblication Nos.
57-112384 and 57-112385). 25 36 o [ ERR]
R—[ERRlnhydroxy-y-butyroIaebBFe (7)c'§ usefulcs@“ a starting material of

t he- production of (-)-aplysrs atiner? r whi cht1s an anti cancer agent (H M
Shi eh, Tetrahedron Letterg “§3 3 S

S-[-ERR] - hydr oxy-y- but yrol as¥one (9) whych-can be produced by the nethod of
the present invention is a 50 startidyg material for synthesizing
(-)-[ER®-multistriatin (10) ?@bgh is an in@@&%:phero @g (M Larcheveque
et al., Tetrahedron, 43, 2303 7)). 55 6 7 PO 43@9 9 Bl [err] 10

Mor eover, the conpound (7)H5p0ﬂlyﬁﬁqh oH
S—N—benzyloxy-4-acetoxynethy|-2-azetgdinone (1&) can be derived is usable
as & internmediate for produci ng carbapenggn type antibiotics (H Yanada et
al ., Fb?%rocycles, 26, 2841(1987)). Further,

R-[err]-hydrgxysy sty sRb@Gd QbSiae’ s itfodoed Sid SaBYEHEGX bulrobdiond ), 3 Fp&hing®)
can be Con%fc'ii&r?g{ tfé"&d?n 'nchrovides t:1e con:pound (4) which is a starting m:tenr'ial for producing mugin:ic
acids (5) and (6) (Japanese Patent Unexamined Publication Nos. 57-112384 and 57-112385).
25 . . .

30

m (8)

R-g-hydroxy-y-butyrolactone (7) is useful for a starting material of the production of (-)-aplysistatine (8)
which is an anticancer agent (H. M. Shieh, Tetrahedron Letters, 23, 4643(1982)).

& °
/

HO
{9) _ 00

S-g-hydroxy-y-butyrolactone (9) which can be produced by the method of the present invention is a
s0 starling material for synthesizing (-)}-a-multistriatin (10) which is an insect pheromone (M. Larcheveque et al.,
Tetrahedron, 43, 2303(1987)).
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S-1,2,4-butanetriol or a derivative thereof. These conpounds can be used
for synthesizing (+)-ipsdienol (K is Mri et al., Tetrahedron, 35,
933(1979)), nevinolin and conpactin ER043Q 78RN et al., Tetrahedron
Letters, 26, 1185(1985)), S-3-piperidinol (R K OdOsenet al., J. Og.
Chem, 50, 896(1985)), tulipalin B (C. Papageorigiou et al., J. Og. Chem,
50, 1144(1985), aglycone (S. Hafessian et al., J. HOrg Chem , 48, 4427-
(1983)), dihydroxypentyl uraci l ., Hayashi et al. Am Chem Soc. 95,
8749( 1973)) etc.. The present “infention js i us r at é’d‘cby the foll ovm ng
exa gl n the exarrpl es, the) i cal” pu?l ti ?q 20 the optically active
conp nds are determ ned by ce‘rrparl son of s I fi (9 zgthl on with conpounds
havi ng known optical puriti d0in literatured and by HPLC anal ysi s using an
optically active resolution col@m which is comelttially avail abl e. Exanple
1 25 Optical resolution of [err]-hydroxy-y-butyrolactone (in fornmula (1), n
= 0, [errip = (mbrevet, frer dompsuntt])(7) fdm whRichTISN-beheyioRy-4-dcetbxgmeitiyl-2-atdifioe (11) can be
a- hydr oxy- bubived lis osablecas dn Glsrgedizie tor rpydduchee tattaperamdiyPe 2ntipiobds (H. amedaP& al.,
(manuf act ur ¢etetogychsrago2ePitesmaceut i cal Co., Ltd.) was reacted with stirring
at .20 [err] C fRurther,33-brbydroxy-y-Ritymelactoried?) oe ddthydroxywetaityriaciomee(fl), cab he canveripdrinto /i or
renoved by $dicd4-utanétiiglor addrivative thereof Thesercompeinds can be 8d for synthesiingar yumstipnoh(K.
chr omat og# aM‘}‘"(ﬂ/é'r Telrahedrep, §§|933(197@bm|nohn agce pg¢tm (Y Gumdon et al., Tetrahedron Letters,
S- a- hydr oxy-gﬁeﬂsfu?ﬁﬂ) ﬁ@rp&evmb R &y Pempt gl [ rqf ripipalin § €. 3
g of R— a- ac SpRAo E‘é‘u’ ?T'»ohpyr 'l‘%t 'n‘é Q?S?H agtypo'@t( ss' falg J rgrfdiems 48, 4427-
con ntrat ed 9% : fl ‘H"E‘ e ey ’i OT"’ 95 8749(1973» efc..

et oXY- Je ?ﬂ“gﬂ: g'atef‘ é"t '?sht::g OPYeph By ) sﬂ:"eat“
40[ err] C 2POII "}9‘%5' |d%tf évggd yg specu fic rota on wit ctc:mpouin a;mg
R-[err]-hydiy " ° ) %g et Vs'més'“go%‘t?""ﬁ'é’am‘@é@” ronggiumn whic
[err]+ 61. Zs[err CHC[err]) [err]H-NI\/R 62.1-2.8(m 2H, CH2),
83. 15(brs, g;;mpg—{) 4.1-4. 7(m 3H, [err] CHO (ii) 0.5 g of vinyl acetate
and 0.1 ggoftTpase PS were added to 1.09 g of S-a-hydroxy-y-butyrol actone
obt ai ned i N (1 Jptical RGoidoN bIULHHdNRSy-budAscRfe B fofutil(l, m=loNEr <BH aAld RE=RH) S0 :
hours. After phemb@rCii2ug YertcoficRPRREbxy-}-BityrBIBCIEEL 01a of viRgTDacEtEke RiNd 6.9 Glok Rdse
filtration, apsl(hdneract@ed BiAMARPhithatduticaniCo) Litd) was GEHCRIBAD tirrindCat 20°C RPS AOGRL
silica gel toafebttel wadlon/wasystaiped-the nzghhe wis yorovddyyosugtidnCiiiteatiqny akd ®e r was
97.1 Yee.so| er purifidd withea aliromatogvaph weer sflies gl Jo obkain F108 eyt Sad-hyatoxy-y-Butyr@lagone JaRf |
53, 1040(1988) 37.1 ‘Ex artpl 6HA:)Aand 3 igeef| R-resatdxyryibotyrolaétone. 5 mi of ethanol and 3 drops of
a- hydr oxy- [ er edncagirated $wifiric\aci wereradiiedide b8 @ of Paraceibaethutyr)ations. T mislue wab yeacted =
0, R=OH andwl[heﬂt'rng alpdQCxler fi koursfang deacetylatba. (084 cingf (R-a-hydroxy-y-butyrolactone (yield: 84%)
a- hydr oxy- [ er v3sofiaited- B3%eey - hut yr ol act one (pantol actone), 0.80 g of VI nyl
acetate, 3. 0 b+ 61 2 & 07 Fat 3l)ranuf act ur ed Amano Phar maceutlcal .
Ltd.) and 6 WRf?o 2RMePnGER) 5‘5(Pféa‘@teﬂ) W*t‘ﬁ(“hf"ﬁ"r‘?"iz 20 c for 150
hours, After $h@&S8&h 'f‘ y ﬁe% “ds £§/

kpas : aGtone
:fl | Mat ' on, azfaal j‘:ﬂ e was ﬁF mn f| he sa al
gel to objain LFT: "gf _ﬁ?%ro' ‘E f ‘i"i' d
85% . 96. / “ teratu : err beta et

al ., GCer. %0@)1115%%39 &éé ShiudY o1, 3 8&5%}8& s_&,%l&mﬁ’é»[mt hyl -

[err]- butyrol actone (y|e °d:
Example 2

:‘Dl"

45
Optical resolution of a-hydroxy-g-dimethyl-y-butyrolactone (pantolactone)(in formula (1), n=0, R'=0H
and R2=R3-CH;).
A mixture of 2.0 g of racemic a-hydroxy-g-dimethyl-y-butyrolactone (pantolactone), 0.80 g of vinyl
acetats, 1.0 g of lipase PS (manufactured by Amanc Pharmaceutical Co., Lid.) and 6 ml of toluene was
50 reacted with stirring at 20°C for 150 hours. After the reaction was stopped, the enzyme was removed by
suction filtration, and the residue was purified with a chromatograph over silica gel o obtain 1.1 g of S-a-
acetoxy-s-dimethyl~y-butyrolactone [(yield: 85%). 96.4%ee. [a«]p¥ +13.5°(C 1.28, EtOH). (Literature value:
[«lp® +14.0° (EtOH), S. Nabeta et al., Ger. Offen. 1948368 (1970))] and 0.71 g of R-a-hydroxy-g-dimethyl-
y-butyrolactone (vield: 71%). 80.1%ee. .
55 [aJp®-40.6°(C 1.05, H20).
(Literature value: [a}p®-50.7 *(C 2.05, H20), I. Ojima et al., Org. Synthesis, 63, 18(1984)).



55 J[err]. (Literature value: [err](C 2.05, [err]. Qim et al., Og.
Synthesis, 63, 18(1984)). 7 EP 0 439 779 Bl Exanple 3 Optical resolution
of [err]-hydroxy-[err]-butyrol acteresggrwsdrnula (1), n =0, R2 = OH and
[err] = H. (i) Amxture of 1.0 g of racemc

[err]-hydroxy-y-butyrol actone, 0.5 g of vinyl acetate and 0.1 g of I|ipase
PS 5 Biﬂlﬂéﬁactured by Amano Phar naceutical Co., Ltd ) was reacted with

stirring at 2 r 48 hour s, Aft rea ped t he
en ZKWE W?c{ f\@ﬁurg %T- lg;%y %m&ﬁ&ﬁghe my acem of Inpésgq’sWi th
a chraoma %

S[err- h); n Stll’l’l C for 4? hours. Aflter
R- [ er r] a. %‘ ﬁp% %w% ) HIQ OXY"‘)" % : [av:as gif
'0 ‘l

an aqueousI 1%0 5 Q,Qoq, pbbrdl € mIBISTHFEGAS § G
stirring ﬁe B S 1hﬂ- 45“6?9 tB/Llﬁﬁ or 24 hours to obtam
R-[erpd-h NacBiibtéd Rlsay :Aatme 5:@% 5&8 41;9(@@9 H NIVR[ err]/ TVG)

[err] 2. 52(1E|mMR‘(c:b¢|3rﬂwsi 20Hz) 2 74(dd 1 H J=207H), 3.02(d, 1 H J =
4Hz), 4. 3Gb8zmm1H1J)=30Hz), 4@y, 144 J 450 7H), 3020 1H]J A3, 480, 1K, SRRE), 4.43@®m,(i 1)
0.16 g of 1 syi2sepdarm #Hd 0.1 g of |ipase PS were added to 0.32 g of

S- [ er r] - hy(tjroosyg- of -vinyit agetatb acd Gamg of Spase PS lvemi addell t19.32ig)of STHdeydmvkyci-tutgolacione
react ed wiobfained iirv i) e mixtupd ey rep@ed with 4@ringoatr 25, CADt €8 houne Afterathe ireadtianawas

st opped, tsteepasithy wazyravas eqmsyestibyhsuction dittiation. #rid) the eesitlesrwas sudfied wéth e ebrorialed-was
purified Vpahever S@Pﬁﬂﬁ*rﬁ’t%gm 028 gret wéwdrsm W’WO"?Q'%MMW@O g of
S[err]- hJ@Pok?Q'Sf-(%G‘P?f ctone (yield: 5%3e (Literature

val te: uirg, Valten Rif- Wd'l?’&t“y?‘lﬁ\f’%tﬂ%ﬁé“ ?%3( €€ 200t di-lf']“i et alypfsfrahegiron,
TetraFPedréﬁ 3979 35, 933(1979)). dains 1. A process for producing an
optrcaII% I ve hydroxy | actone which conprises reacting under substan- 25
tially a lﬁg?ﬂfrous condltlons and in the presence of an enzyne, an ester and

a raC.em r,re g & ﬁpyacwa %&ertat mtgé{stg adiifi§ [glg y%%r nn
I's 0 ’ ttﬁ 'Hﬂéj fcbadit Qy r amj?| ¢o CH3
when err] ,, ene,B, FnGH% Yi): group, an rr when R2 I'S

hydr oxy group to ef f ec a transesterlflcatlon reactlon and resol VI ng to an
optically active al cohol which has R— or S—conflguratlon represented by the
formula (11): 46 “ O [err] 55

whereban n is 0 or 1, either Rdrr] ig a hydroxy group, and [err] when is
the hydroxy group, and [err] H\\@ﬁ( Rz\h%the hydr oxy group.

R l : ' I (1)
35 /C\ ' /CHZ
R® (cHy)p

wherein n is 0 or 1, sither R' or R2 is a hydroxy group, and R2=Re=H or RZ=R2=CH3; when R! is the
40 hydroxy group, and R'=R®=H when R? is the hydroxy group to effact a transesterification reaction,
and resolving to an optically active alcohol which has R- or S-configuration represented by the formula

y:

w 1
R c
Nxl T
CH o
R? ‘ l ©(II)
50 N %
c CH
3’ ~ 2
56 wherein n is 0 or 1, either R or R? is a hydroxy group, and R2=R3=H or R2=R3=CH; when R' is the

hydroxy group, and R'=R®=H when R? is the hydroxy group.
* shows that the carbon is an asymmetric atom when the carbon binds to the hydroxy group, and the
oster of the symmetric alcohol,



* shows that the carbon is an asymetric atom when the carbon binds to the
hydr oxy group and the ester of the symetric al cohol. 8 EP 0 439 779 B1l
Exanpl e 3 Opti cal resol uti on of [eEPQ43Pd78BY-yv-butyrol actone (in formla
(1), n=20, [err] OH and [err] = H. (i) Amxture of 1.0 g of racenm c
[err]- hyd gxgg butyrol actone, 0.5 g of vinyl acetate and 0.1 g of I|ipase
PS 5 tured by Amano Pharmaceutical Co., Ltd.) was reacted with
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R- [ er r] +dy droesygof déscétytated B@Ethgdraxy-yatyhothctohd) Yeild 48891 484%xe. ' H- NVR[ er r | TMD)

[err] 2. 52( driH-NMR(GDCL/EMSIOHz ), 2.74(dd, 1 H, J = 20.7Hz), 3.02(d, 1 H J =
4Hz), 4. 30( dap2@mHH, J=20HER BTHdd, ARAPE 20i7H2)1 $92(dl 1H, J=24HE)-4-B0(dm,. 1617 § 71 2HEE#-42(drm,)
0.16 g of vithyy=tkRt87@nt)0. 1 g of |ipase PS were added to 0.32 g of
S-[err] - hydr®36 Pgﬂ(!imﬂ ragetate eesh@1 g Bf lipaseyR3 were dpeq o gﬁ%g offhérhydroxy-onbutyigiagtone
react ed ™ t PPBINRY (*)g Eﬂ "‘Q‘Bfeel"?ﬂ regetqdoyith glirag @t 25 ° Qriar 4P howre: Afien dhej reastiqnaas

st opped, t hest®pedy Uedgg suehiop filtion,; and the resislye W%W"f'?i’e“"ﬁhésﬁhfﬂ’ﬂ‘ém‘?vas
purified wit/RPRP V?!rﬁ“%%?ﬂ B allngﬁ TRy Dutyrfactong (Rl 40%)- %P g

L fer msr‘g‘gg e s °”e%§i‘ﬁ§*°s%f€%%8?§‘y%ﬁ%¢*ﬁ1 (i § S0t

Mori et %4l dron 35, 933(1979)). Caims 1. A process for
pr oduci ng ?Q,&ot [ cal ly acti ve hydroxy |actone which conprises reacting
under substan- tially anhydrous conditions and in the presence of an

enzyne, anges Gbeotd\dr frodiRinGSh SpiicANREME tydrSH IERRO WREh ¥nphidds réBig uAder CobsiRl a
(1): [eng] WhalyCinRydious SoRlitdhs dn 1l Hsond df an chzyiol 4§ 68#Yanl Z0MEbmIABSnpo @ia! ]
I's the 40 repesBRIE<0Y tRY GoHétal fakmda ner 1] H when R2 is the hydroxy group to

effect a transesterification reaction, and resolving to an optically active

al cohol which has R or S—conf|gurat| n represented by the fornmula (11):
[err] 55 wherein nis 0 or , eitlder [err] is a hydroxy group, and R2 =
R3 = Her [err] when [err] is Rhe hydCaxy group, and [err] = H when R2 is
the hydroxy group. * shows that \Eﬁ/gar |s an asymmetric atom when the

carbon binds to the hydroxy grolip and. the (1)
' , \
36 P CﬁZ

~ .~
R?  (cHy),

wherein n is 0 or 1, either R or R? is a hydroxy group, and R2=R%=H or R2=R3=CHj; when R' is the
40 hydroxy group, and R*=R®=H when R? is the hydroxy group to effect a transesterification reaction,
and resolving to an optically active alcohol which has R- or S-configuration represented by the formula

(t):

« S
R! c
N x0T
CH ¢}
r2 I l (11)
50 N o %
4 CH
55 wherein n is 0 or 1, either R' or R? is a hydroxy group, and R2=R®=H or R2=R®=CH; when R! is the

hydroxy group, and R'=R?=H when R2 is the hydroxy group.
* shows that the carbon is an asymmetric atom when the carbon binds to the hydroxy group, and the

ester of the symmetric alcohol.
_—

: AN



ester of the symmetric al cohol. 8 1 EP 0 439 779
Bl 2. The process as claimed in claiml, V\/nerel n the enzyme is |ipase. 3.
The process ‘as clained in claiml, WER04N7TAARY ester is a vinyl ester. 5

4. The process as clainmed in claim3, wherein the vinyl ester is vinyl
acetate. PatentansprUche 1. Verfahren Zyr Herstel |l ung ei nes optisch aktiven

Hydr oxyl act &ns™ lﬂ‘f‘c&?ﬁﬁ'&mﬂ?’@cﬁlﬁbt‘"ﬁfﬁﬂ o SREP 9'RPsP0”  wesentlichen :
wasserfreie ungen, un rt ei nes Enz von ei nem Ester und
ciner racem e RS ARG ™ L RER e sER EEYRN S 0 15

RI : ~worinn O
oder \J/ i sf eﬁ'{/\% ess%cgbgd " "g? &%8‘?3&? éafv’tﬁrp'f)gmflg%%tund R2 R3 =H

odor R2 = R:i,—te spritdhe VNN RI die Hydroxygruppe ist, und R = R3 = Hist,
wenn R2 di e Hydroxygruppe ist, zur Bew rkung el ner Umsster ungsreaktion, und

Auf trennung 4 W&hﬁ}&ﬂz@%hﬁm %lﬁﬁé YBch HkivRR PlydroREtordl BmilsseI@E Umsetzung, unter im
S- Konf i gupat i OResBridfichéh W dfﬁ Bbfgungen Bl id Gégen MIEﬁ‘iyhk voh leflem ¥ter und einer
0 30 R3' N ~CHZraédnliti2hen Verbmdung der aligdrhein@R Fedsiigp N O odor 1 ist, entweder Rl
oder R2 ei ne Hydroxygruppe ist und R2 = R3= H odor R2 = R3 = CHa ist, wenn
Rl -di e Hydroxygruppe ist, und Rl = R3 Hist, wenn R2 die Hydroxygruppe

i st; bedeutet, dass der KohI enstoff ein ﬁyn’metrl sches Atomist, wenn das
Kohl enst obf atom m t der Hydroxygrﬂpe verbunden ist, und den Ester des
symretri schen Al kohols. 45 2. Ver oy _Anspr uch 1, bei dem das Enzym
Li pase ist. 3 Verfahren nach Anspru 1, be@® dem der Ester ein Vinylester
ist, 50 4. Verfahren nach Anspruség beI dgm der Vi nyl ester Vinylacetat
i st \“Revendl catlons 1. Procdd6 po eparer e hydr oxy | act one

opti querreeﬁt active qui conprend I:R"f"ea S/ des 55 condi tions
sensi bl enent anhydres et en pr6ésence d( nzynmne, dl)un ester et d' un
conpos6 rac~m - que represente par la fornmule gen6ra‘ (n:

25 worin n 0 oder 1 ist, entweder R' oder R? eine Hydroxygruppe ist, und R2 = RS = Hoder R2 = R® =
CHs ist, wenn R' die Hydroxygruppe ist, und R' = R® = H ist, wenn R2 die Hydroxygruppe ist, zur
Bewirkung einer Umesterungsreaktion, und Auftrennung in einen opfisch aktiven Alkohol, der die R-
oder S-Konfiguration hat und durch die Formel (Il) dargestelit wird:

0O
(lé )
1
R .7\
NeH O
85 } R2 |
“ - (CHa)n ()
° .
worin n 0 oder 1 ist, entweder R! oder R? eine Hydroxygruppe ist und R2 = =Hoder R2 = R3 =
CHa ist, wenn R' die Hydroxygruppe ist, und R' = R® = H ist, wenn R? d|e Hydroxygruppe ist; *
bedeutet, dass der Kohlenstoff ein asymmetrisches Atom ist, wenn das Kohlenstoffatom mit der
Hydroxygruppe verbunden ist, und den Ester des symmetrischen Alkohols.
45

2. Verfahren nach Anspruch 1, bei dem das Enzym Lipase ist.
3. Verfahren nach Anspruch 1, bei dem der Ester ein Vinylester ist.
50 4. Verfahren nach Anspruch 3, bei dem der Vinylester Vinylacetat ist.
Revendications
1. Procédé pour préparer une hydroxy lactone optiquement active qui comprend la réaction dans des

85 conditions sensiblement anhydres et en présence d'une enzyme, d'un ester et d'un composé racémi-
quse représenté par la formule générale (1) :

©w

AR ) R 1 1



9 , 1111111 11111111121 * cC L M s * EP O 439 779 81 0 CH
025 R2 | (1) oC
~CH2 R3 CH2 )n 10 dans laquelle n EBO439@@9B} soit R soit R2 est un groupe
hydr oxy, et R2=R3=H ou R2=R3=CHs | orsque Rl est | e groupe hydroxy, et R =
R3 = Hlorsque R2 est |e groupe hydroxy afin d' effectuer une reaction de
transesterification. et la rdsolution gn un alcool optiquenent actif qui a

| a configuration R ou 15 m"wvytclafornule(ll) 0 20

\x % CH 0 R2*1R 25 R3 (CH2) n
dans laquelle n est 0 ou 1, solt soi t Rzoest un groupe hydroxy, et R2
=R3 3 ou R2 =R3 =CH3 90 Imtzs ue Rl est}le groupefdroxy et R = R3 =
H |l orsque R2 est |e groupe hydroxy, * indidue quo | % %E de carbone est un
atone asynbtrique |orsque | e carkokg est gr oupe hydroxy, et |'ester
de |"alcool sym-trique. 2. Pr oR~3d6 Ia revendi cation 1, dans | oquel

| " enzynmgp est une |ipase. 35 3 Proc6de £elfon 1 a revendi cation 1, dans | oquel

| " ester est un ester de vinyle. 4. Proc~d6 selon |la revendication 3, dans

| equel o' est @ansdiequellenty lest Geed 1,| o dBtsait 82 det uni gnyube hydidxy A8 A58 RSEH 10 R2=R3=CHa

1 111111 Hi | lorsbiud R* 4st lelgkdupe hydroxy, et R'=R3=H lorsque R? est te groupe hydroxy afin d'sffectuer une
réaction de transestérification, et la résolution en un alcool optiquement actif qui a la configuration R ou

15 S suivant la formule (i) :
1
20 T NG
Nerh 0
rR2 l l (1)
N %
C CH
25 ' 3/ ~ ~ 2
R (CHZ ) n

dans laquslle n est 0 ou 1, soit R' soit A2 est un groupe hydroxy, et R2=R3=H ou R2=R3=CH,
30 lorsque R! est le groupe hydroxy, et R'=R3=H lorsque R? est le groupe hydroxy.
* indique que 'atome de carbone est un atome asymétrique lorsque le carbone est lié au groupe
hydroxy, et 'ester de l'alcool symétrique.
2. Procédé selon la revendication 1, dans lequel I'enzyme est une lipase.
3. Procédé selon la revendication 1, dans fequel I'ester est un ester de vinyle.

LJ 4. Procédé selon la revendication 3, dans lequel I'ester de vinyle est I'acétate de vinyle.

50

55
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