EP O 4%% 768 B1 Description The present invention relates to an optically
active nonoest'er conpound of the fogpyhssfhiqor (1'), OH

- (1) 10 Oor 15 20 [err] where Ris an alkyl
group of 1 to 15 carbon atons and a process for producing said conpound.
Synt heses oP®HPUPhedi ates for pharmaceutical s and biol ogical ly active

 subst ances ha recentlv. in-,25 creased.,. As a r.esult i call ctjve
Starting. mat ofereseptivedtion Blett i n oBRER auvg rofbetisibmboundd noXimub af Wy 0

In partigular, optically active anal ogues of bicyclo [2,2,2] oct-5-ene
appear to be useful as syating materials for producing biologically active
substiances, but there ar®.AQt socﬂgny conpounds capableéPL bei ng actually
used therefor. A conpou Fﬁ he rmula, 30 I's known a )\/ery usef ul
conpound as a starting ;g‘: gy bi gbogically active substances such as
a startiqg material for prostagta d?mf' 0 However, known processes for
produci ng said conpound are not prach cal. For -exanple, J.B. Jones etal.:

J. Am Chem Soc., Vol. 107, pp. 252I-6 (1985) discloses that the optically
active | actone conmpound (I111) above can be produced by converting a diol of
t he fornul agr 45 [err] 50 using a horse livér dehydrogenase. However,
this pro€ess has various drawbacks, e.g. the catalyst, horse liver
dehydrogenase is expensixe and, in addition, not easily available; a |large
amount of NAD (nicotin-ﬁ‘;eiadenine di nucl'eotide) is rqggtyed; t he reaction
time is long (m ninmum 6 , g {hepost-treatnment is npl i cat ed
“(etherextraction for 12 55 In view of the foregoing, optically
active dflal ogues of bi cf OH]|ooct-5-ene are in denmand, but
priactical ly usabl e conpounds have not yet been found. The present inventors
di

resear ches gngd g QUe Sk §8ipHH 1 N8 SGodH aRis ah®Brocedd YorprddRihy S0 BormsdRY. €1 ed
the present | %Vﬂﬁésb@ BF intérmediates for pharmaceuticals and biologically active substances have recently in-
25 creased. As aresult, optically active starting materials for the syntheses of those materials are now in demand.
In particular, optically active analogues of bicyclo [2,2,2] oct-5-ene appear to be useful as starting materials
for producing biologically active substances, but there are not so many compounds capable of being actually
used therefor.
A compound of the formula,

/]
’ O
] (m)
35 0
isknownasa véry useful compound as a starting material for biologically active substances such as a starting
material for prostaglandin. '
40 However, known processes for producing said compound are not practical. For example, J.B. Jones etal.:
LN J. Am. Chem. Soc., Vol. 107, pp. 2521-6 (1985) discloses that the optically active lactone compound (Jil) above
can be produced by converting a diol of the formula,
45
oll (1)
oH
80

using a horse liver dehydrogenase.

However, this process has various drawbacks, e.g. the catalyst, horse liver dehydrogenase is expensive
and, in addition, not easily available; a large amount of NAD (nicotinamide-adenine dinucleotide) is required;
thereaction time is long (minimum 6 days) and the post-treatment is complicated (ether extraction for 12 hours).

55 Inview of the foregoing, optically active analogues of bicycle [2,2,2] oct-5-ene are in demand, but practically
usable compounds have not yet been found. The present inventors did researches and investigated these prob-
lems. They have now completed the present invention.
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EP‘0 42% 768 B1L SUMMARY OF THE | NVENTI ON An object of the present invention
is to provide-a novel optically actigpe @0 [ 2,2, 2] oct-5-ene anal ogue.
5 _ Another object of the present invention is to provide a process for
produci ng sgj | Live bicyclo [2,2,2] oct-5-ene anal ogue.
According tghgﬂgaiégiﬁéxg?ﬁnhé present invention is to provide an optically
o e o a8 '&%Lﬁéfi&ﬁﬁﬁx ton 970 DISHAO K NOVBLoe a6t iy clo o 221 -5 4R arbio§lle

of the gr n'éhﬁ cPdf tHe predentinventioh | fo provide a process for producing said optically active bitzyclf: [2)2,%
(1) 15 or 2QulsQhL dnalogye. =~ . T mmEeeees 5

N gue. .
[err] where RM@I&%pe&BﬁMr&Entﬂwénﬁonl;éo oV otk ANY Betive14-endo-2-adfolyMethiyin
to MF her agpgdrdxprhethyisicydls R2Nbct-bBNLA tHeGdimbia (f & (pr Ovi deé a processf or
produci ng an opticallyactive

ci s-endon2- acyl oxynet hyl - 2- hydr oxynet hyl bi cyclo [2,2,2] oct-5-ene of the
formula (1) or (1'), 35 H 40

0 or 45 50 where R is angg oMp of 1 to 15 carbon af ¢n¥ which
conprises a transesterif reacti on between cis-endo-bicyclo [2,2,2]
oct - 5- ene- 2, 3- di et hanol je @ R(I11), 55 [err] 3 EP 0 422 768 B1
and a fatty acid al kyl ester, fatty id vinyl ester or triglyceride by
usi ng an esterase. o

or

- o R (1"
hg

OH o

where R is an alkyl group of 1 fo 15.carbon atoms.
30 According to another aspectof the present invention is to provide a process for producing an optically active
cis-endo-2-acyloxymethyl-3-hydroxymethyibicyclo [2,2,2] oct-5-ene of the formula (I) or (I'),

’ ox (1)

.\/OYR
0

Rk (1)

whelfe Ris an alkyl group of 1 to 15 carbon atoms which comprises a transesterification reaction between
cis-endo-bicyclo [2,2,2] oct-5-ene-2,3-dimethanol of the formula (il),

55

OH (1)
' OH ' f



DESCRI P¥I ON OF THE PREFERRED EMBODI MENTS 5 Exenpl ary suitabl e optically
active nonoest’er conpounds of the fegpigdbsyegly Or (1') above of the present
i nvention include optlcally active

ci s-endo- 2- ac th neth | bi cycl o oct - 5- ene,

opt 1 oal 1y Bl Sy syl R Yo oo o Py SR SRR 1 b1 cycl o
[2,2,2] octs Leal )y

ci s- endo 2 %ﬁﬁﬁ!. %;E\)’;.TELE tbﬁ%@éﬁ@h’yl bi cyclo [2,2,2] oct-5ene,
optlcally act igy

D! Z\g 1 bt g ﬁéﬁ.’éﬁ'ﬁ%t B0 placyaﬁ,gﬁml,&%&vmpmds Bt RIS (7B (B dobBle Bl Yrosont

Ci s-endo- 2- gexddp edvdelldHRb-B%bet xWéiﬁﬁé—MW?& étﬁvldn‘c\ﬁééﬁzlzi?ocas-gﬁe oct-5-ene,
optically aggttafipadivéciEdids2p AGGHLRYE hetRylbioyEls R0TB-B Xk CYCl O

[ 2,2, 2] fct ofticdhip SctivedionaiRibGanolliixymethit\sehydroxymethylbicyclo [2,2,2] oct-5-ene,

¢i s- endo- 2- optickily adtivy/disoendorR-bEtdnoyloxiaviéthyd-3 yydediayiéthiiticyald [2,2[2Pack5-8de, OCt - 5- ene. 15
The pr ocessSoptically fotiaeitisséndor2-hexandylokyeriet lyl3-Rdiokyret hyibiodg2,22] otictgeund nay be

'r espr esent ecbtitalty adties disoénkdo-2idergnayRyiriet hyis-didrymethylbicgio]2.2,Riect-§-end sand

[ err] [ err] omitaliy8ctiveciséndd Z-urdecanofidRyifet dyk-2-hytiidkyRdt hybicyclo [2,2,2] oct-5-ene.

11 10 or0 aciThe prbdegd forpsaduging@n oftigally petiveinehoester pémpourtdanay pe tojpresented hyithyl following de
(V) with esteastigrechemesy sol ution so as to efficiently bring the conpounds

into contact with esterase, and as a result, an optically active nonoester,
i.e. optically activyecis-endo-2- acyloxynethyl 3- hydr oxynet hyl bi cycl o

[2, 2, 2] oct 5-ene ( (I")og s obtained. 0
)J\ esterase.
OH + R OR’ ——p
_ _
. (n) (V)
" oH oF

o R
" Y
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As*reaction conditions of the process of the present invention, the
reaction tenperature is appropri ate'EﬁoﬁzznsEE) 0 422 768 Bl about [err] to
[err], preferably[err] to [err]and the reaction tinme varies dependi ng upon
the type of ester of the formula (1V) or (V), but is usually 1-1000 hours.
The starting material in the process for the production, cis-endo-bicyclo
[2,2,2] oct-5-ene-2,3-dinethanol 5 (11), may be easily obtained by
redu0|ng connerC|aIIy avai |l abl e ci s-endo-bicyclip [2, 2, 2]

oct - 5- ené- 2, 3- di car - boxylic acid anhydride w l'ithium al um num hydri de.
Est er ases used in the prese Qj entlon [ ;u.d'e 'S} erases produced by

m cM‘“organl sm and t hose deriVve rom ani i Co rcially avail abl e
esterases are exenplified as shown in the following table. 10 Table 15

Trade nage Oigin Sel l er or Maker

Li pase P Pseudononas f| uorescens Amano Phar maceu- 20
tical Co., Ltd Lipege CES Pseudononas sp 25 Li pase |1

Por ci ne Pancr eas Si gngy Chem cal Co. Lipase VIII

Geot ri chum Candi dum 30 Li pase X Rhi zopus -del amar Li pase AP
Asper gi | #sus ni ger Arrg? naceu- 35

tical Co., Ltd Lipase M jo";lvanl clus Li pase CE

Hum col a | anugi nog
Rhi zopus j avani cus
Chr onobact eri um Vig

40 esterbspase F- AP

/U\ " Li pase
qlgyo Joz0 & . L. Lipase A ——

Asper gi |#®us ni ger OH Novo @ ndustfi A/ S 45 Li pase
Rhi zopus ni veus NaRg'gg,dKBi oqhem -
U 0 -
% (I (V)
30 "
35 0
(n (1
~ 7
40
OH
“ + o R
. o
5 O\H/R
o

where R is an alkyl group of 1 to 15 carbon atoms and R’ is alkyl or vinyl.

55 The reaction may be carried out by mixing cis-endo-bicyclo [2,2,2] oct-5-ene-2,3-dimethanol (Il) and a fatty
acid alkyl ester or fatty acid vinyl ester (IV), or triglyceride (V) with esterase in a solution so as to efficiently
bring the compounds into contact with esterase, and as a resuit, an optically active monoester, i.e. optically
active cis-endo-2-acyloxymethyl-3-hydroxymethylbicyclo [2,2,2] oct-5-ene (1) or (I'), is obtained.

As reaction conditions of the process of the present invention, the reaction temperature is appropriately



cals, Ltd. Lipase B Pseudononas fragi Sappor o
Beer Co. Other than above, any estegpg@afRiyed from m croorgani sns capabl e
of produci ng esterase may be used 55 regardless of type of the esterase.

Exanpl es of such ro r he fol | ow n SEes: udo nas
Art m)obact ef f r tb§”%°c e’fé%‘“%ﬁmeﬁﬁfaﬁ%‘g g'gg uPRg 5'8?

832; ?U‘e)ga"t ef’ tm te lm he pmcﬁfho% %%%ﬁd% ?gﬁtz? ﬁ%&aﬂé ano)
process of m &g d um, yasuPtab §§ gg %y

est er S i “C' ﬁﬁﬁnﬂoﬂﬁ&l esthaSbQ'pB@&Te@by rﬂ&r@éf&an@ﬁ%ﬁh&‘se dBRbd Y|

pr optbnat e, fr&ﬁ%alsobﬁﬂhé?éiﬁl SvarlMeQ%ksé&%&r&%ﬁﬁeﬁszﬂwn(ﬁﬂﬁé folldWHg BableP! OPY |
acetate and butyl acetate; exenplary suitable fatty acid vinyl esters

i ncl ude i nyl acetate, vinyl propionate, vinyl caproate, and vinyl |aurate;
and exenpl ary suitable triglycerides include triacetin, tripropionin,
tributyrin, and tricaproin. A fatty_acid alkyl ester or vinyl ester, or
triglyceride is usually used in an: t ranging froma | arge excess 15
as conpared with cis-endo-bicyclo [2,2,2] oct-5-ene-2,3-dinethanol (1l) to
a nolar ®atio of the ester or trigly- ceride to the bicyclo conpound (I1)
being 1. 1. Prehdeadme anooeigin hereof are such t haSelbi@xhoroMaeemds can be
m xed to forma uniformsystem I'n the process of the production of the
present invention, after conpletion of the transest r|f| tIOI’lé t he

est erase powd®iPREer %mvedggg—‘iﬁﬂm-ﬁém%t i 0 Z’Eﬁ% ehd the

esterase®t hus recovered can be used 20 again as |tt1‘_sa1 Tae,reeal ting

optlcaIIy active nmonoester, i.e. optically active
I.S- endo- 2- acipayeeCks | -th_ggjdm spl - bicyclo [2,2,2] 8ct-5-ene can be
|s ated by subjecting the filtrate, i.e. the |IC]UId reacfion mpss to a
di stillagion Lipase I Porcine Pancreas . Sigma Chemic
"Co.
Lipase VIII Geotrichum Candidum "
30 Lipase X Rhizopus delamar "
Lipase AP Aspergillus niger Amanc Pharmaceu-~
35 tical Co., Ltd
Lipase M Mucor javanicus "
Lipase CE Humicola lanuginosa "
_ 0 Lipase F~AP Rhizopus javanicus "
V Lipase Chromobacterium Viscosum Toyo Jozo Co., Ltd.
Lipase A Aspergillus niger Novo Industi A/S
“ Lipase Rhizopus niveus Nagase Biochemi-
| cals, Ltd.
50 Lipase B Pseudomonas fragi Sapporo Beer- Co.

Other than above, any esterase derived from microorganisms capable of producing esterase may be used
85 regardiess of type of the esterase.
Examples of such microorganisms include the following genuses :
Pseudomonas,
Arthrobacter,
Acromobacter,



under reduced pressure or columm chromatography. The optically active

ci s-endo- 2- acyl oxynet hyl - 3- hydr oxyngp gysPieg B! © [ 2, 2, 2] oct-5-ene of the
present in- 25 vention has been produced for the first tine by the present
inventors and is a novel conpound. It is useful as an internmedi ate for
produci ng pHet: uticals. For exanple, after protecting the hydroxyl group
of said bic ound Wi th an appropriate protecting group such as

A g p, the thus protected bicyclo conmpound is subjected
to ester 'E' ysj S, oxidation and deprotection resulting in formng the
conmpound of gidie, d ormula (111), 30 35 In addition, the conpound of the

pre t 1 NVENTAL{3Ry thém, \e8tbidsd tRfed frof Psedddntbnd en@ﬂaﬂf&ﬂaﬂy g, it can be a
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reacti onts 4#és compared with dsyeridabigysip £2,2,2) aet-Gtepe-8.8-dimethand! {Il) fo)a mikas ratie:of the) aster or trigly-
proceeds at ceside tothetbioyald opmbaypsl dlkheine f 1 Breferablecmptnis therenf are such {hatheth dompqupgs can
equi prent i bemixed tp forua pRifdrM YBteT. The used esterase can be easily recovered
~and used agai fin the prpcess pfthe preduction pf the present iaveptign.jafier campletiop phitha fanpesterficationthe |,

t he concent ?%’6 H"‘Eﬂ"’ i prenovediby an ofinaryfilfatignoropgdhie apg the eSte"’Fﬁ thyp recovereraan be ‘rsa‘i' ge

volume & a fe n esse ] S not neces The f Ies a
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by' Amano Phaﬁlm ge% E@Hi@ hereto stl rring
A
h

at room t enpelpgf dihipld, Sfter hrote &3@1 P 6iskid Bic rﬁﬁbﬂﬁd w.mq amtopuﬁe Peteding
chronat ogr a wpsulmrﬂmﬁ Rpyrh &\Ras dratddiedlb |oasaﬁlpaohdluhumamabﬁnym§s.s.

distilled obfidatishdnd dé desnmﬁgsﬁwxﬂngme e&atpamﬂ oeth%rm:am resi due.
EP 0 4225768 Bl *
0
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- 0 (III)

In addition, the compound of the present invention is very useful as a chiral synthon. That Is, it can be a
starting material for producing prostaglandin, alkaloids and the like which are biologically active natural prod-
40 ucts.
The production process of the present invention has the following advantages.
Q (i) Optically active cis-endo-2-acyloxymethyl-3-hydroxymethylbicyclo [2,2,2] oct-5-ene can be very rapidly
produced by a one-step reaction.
(ii) Since the reaction is effected under the condition that water is not substantially present, a side reaction,
45 i.e. hydrolysis, hardly occurs.
(iii) The reaction proceeds at a relatively low temperature and therefore, any particular equipment is not
required.
{(iv) The used esterase can be easily recovered and used again.
(v) Since neither buffer solution nor solvent is necessary, the concentration of the substrate can be made
50 high so that a large volume of a reaction vessel is not necessary.
The following examples are given by way of illustration and not limitation of the present invention.

Example 1

55 In a 100 ml. round bottom flask, 0.97 g (10 m mol) of cis-endo-bicyclo [2,2,2] oct-5-ene-2,3-dimethanol
(Il) was dissolved in 35 ml. of vinyl acetate at room temperature and 3g. of Lipase P {manufactured by Amano
Pharmaceutical Co., Ltd.) was added thereto followed by stirring at room temperature for 15 hours.

The reaction was confirmed by using gas chromatography. Then, the Lipase P was filtered and vinyl acet-
ate was distilled off under reduced pressure to obtain 2.08 g. of a residue.

7



T —————

'.e?SIt gislrrle%/hsft gvﬁydroiflf’réf%vfsl cyclo [2,2,2] oct- uwm"mn”m””m

the residue by a silica gel columm chronatography to uehe:"

At The-resyiting] gpticaliy, activeseis-grsio-2ragetyipwmgthl ddvdrmepvibiayelo [32 glnck$-aneovag0
{aisp from thedenidue By 7 gilica @eljcplume Fryoragienmapby Golueng/] ethv pretatei 130 epdireerye-
% "\;%e t9ebtain 0,89, (3.3p Eph ¢ ertcglly A6tive Fis-grdor2racetyipmmsthvrhviie

W i round bottom flask, 1.68 g. (10 mnol) of

0- bi ¢ F‘B‘”PE“‘%‘ ]““&8?“%"% ggg( ?%5 (11) was dissol ved in 60

. of/ethyl -acetate, and 5 g. 53 ¢ ( factured by Signma Chem cal

Co. ) -#Mas gddeg éhereto fol | owed by stlrrlng at roomtenperature for 48

hour§ ol N i on was confirmed by usi ng gas chroerat ography Then, Lipase

11 was f | telFb qoﬁ’“ ? %ngo%m%l%s a‘F gé m?wgl c\lls\%d di) ‘%%ilgl ? Bgcﬁmetﬁaqkiced
" oct

pressure

ci s-endo- t(.gd“g ﬁé%ff bfem - erllgo as
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ci s- en#fo- ibaty shecifi¢ Riafor2 [oftht 5.38°¢n8087, GHGl).net hanol 25 (I11) was dissolved in
60.mM . of vinyl acetate at roomtenperature and 5 g. of Lipase 11 (Signa
Chem cal Esampledis added thereto followed by stirring at roomtenperature
for 48 hours. The reaction was confirmed by using gas chromat ography. The
Li pase,11 welg atiR@mi. fouhd kottom flaskf 1.88ai (W0 mipl) efcisteadaebiclicio 13.2,2] ock-Sodnp-2i3rrtifusthancl
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Optically actlve Cl S- end ? acy oxyne 3- hydroxynethylblcyclo [ 2, 2, 2]
oct-5-e&nes of the fornmulae (1) 40 or (") O .

Claims

1. Optically active cis-endo-2-acyloxymethyi-3-hydroxymethylbicyclo [2,2,2] oct-5-enes of the formuiae (1)

o or ()
A
O B
.0
50
or
- " 0] R (1)
\ oH |
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active cis-endo-2-acetyl oxynet hyl - 3 B\ygsDyxg ggt hy! bi cycl o] [Zjlﬂm EM“H"HI}H&I“I
was i sol at ed fromthe residue by a silica gel coI um chromat egr ap

(tol uene: eth acetate = 1: 1), and recrys- tallized fromn- hegjtane

obtain O. 80 fﬁﬂ gr?p Iancqjlle cl§ q@f;a yloé/ae - hydroxymethylblcyclo [2,2,2] oct-5-ene was

Specific.ro 5 HE ThE Al R R

Specific.ro ° e:t°

round boftom? rol Our ) of cis-endo- nyC|O [2,2,2]

oct - 5-ene- 2, 3- |rretr|°1ano f Was E‘Sﬁcﬁsv@%&% . of .ethyl acetate, and
5 gv‘of Li pase Il (manufactured by Signa en ca Co ) was added thereto

fol |l oned by rjng at roomtenperature for 48 hours. The reaction was
confirmeg b?&@f#’g gas chromat ography. Then, Lipase Il was filtered off and

ethyl acet- 13, .3 ¥BshdVbii abi€9.685. (1R HBH of REMGESIcyRb 553 b& slefle-2 Bldietharsor 06
g. of resi dyfwad didaBivetti 60 WP bth{l @beiate, 85 o/ 6f Lipase IFRERIfactured by Sigma Chemical Co.) was
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oct - 5- en®- 2 haggl apppgificiyetation °f2[§l’°(*|543§’ (048876IFHGl9l ved in 60 m . of vinyl acetate

at roomtenperature and 5 g. of Lipase Il (Sigma Chem cal Co.) was added
t hereto fol Examlé 3y stirring at roomterrperature for 48 hours. The reaction
was~ conf i rrred by using gas chromat ogra The Lipase Il was then filtered

of f and y ¥I 13,2 290-qvl crownid beitam flagk, 368 9 d I""°9 eicpiscende-bisvals .44 °€"I§'GQP’9-3"’Z‘°UB"Q)!J
r esi d ue Ity was digsaived je 6Qymls ofviny acetefe piroan lempasatire pnaciyg- ghhdrase i Giigmaddenisel o

(toI uene: d"%‘b‘@?’%ﬁf’@““waﬂw ‘E":“PG“Q EQF‘B?'%‘“'PF%“?%W tin t| cal | § active
régl%ue w treated Eﬂgl'lc

ci s- endo- bi aoeg(? ﬂ?ﬁdd unae”e ysing 9 8"@? 1

pressure to gwe 2 g.0 re a
column chromatography (toluene : ethyl acetate = 1 : 1) to separate the resulting optically active cus—endo—bn—

S0 cyclo [2,2,2] oct-5-ene-2-acetyloxymethyi-3-hydroxymethyl.
The optically active bicyclo compound thus separated was recrystallized from n-heptane to obtain 1.26 g.
(5.88 m mol) of optically active cis-endo-2-acetyloxymethyl-3-hydroxymethyl-bicycio [2,2,2] oct-5-ene, which
had a specific rotation of [a]f + 7.10° ( ¢ 1.03, CHCIa).
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Clalms
1. Optically active cis-endo-2-acyloxymethyi-3-hydroxymethylbicyclo [2,2,2] oct-5-enes of the formulae (I)
“© or{l')
OH
(1)
45 o R d
0
50
or
55 . i 0] R ( I")

OH g



The optd cally active bicyclo corrpound t hus separated was rem
fromn-heptane to obtain 1.26 g. (5g8 l.), of optically ai@’l‘ﬂ

ci s- erido- 2- acet yl oxynet hyl - 3 hydroxynet anfgagl)'cycl 0[2,2,2] o WMM’IMH’[
had a specific rotation of err}o&;[err] c 1.03, [err]) 35 Clarms" 1."

Optical |y actiYrereRR &apalkpdaroungty oo ¢ABIHAAMSS. hy dr oxynet hyl bi cycl o [2,2,2]

0ct - 5 enes 91 LhRol @l Bhifodd kot iy yhiyio &l o #8381 Al soms =P 0 422 768

Bl where R1I's an a group car mpounds as
clai med fn g aAa?oaessﬁrm«&uuahg dptidahy dtivelsteydo-BadIdiymiainyid-HybrodyiehAbIBRI [22.2446t.5- 5
3. A process f éies & deithediin@aird P ivhichdomprisastianyesterifying cis-endo-bicyclo [2,2,2] oct-5-ene-2,3-dime-
ci siehdo- 2- acyihenoy ofefiefyrinui@d- hy dr oxynet hyl bi cyclo [2,2,2]-oct-5 enes as
claimed In claim1l which conprises transesterifying cis-endo-bicyclo
[2,2,2] gct-5-ene-2,3-d{nme- thanol of the fornula 10 15 wth a fatty acid
al kyl ester, fatty aci inyl ester or triglyceride by using an esterase.
20 Patentanspruche 1 sch @five (II)

ci s-endo- 2- Acyl oxynet ‘ ro%mat hyl bi cycl o-[ 2, 2, 2] - oct - 5-ene der
Formal (1) oder 25 45 Y eine Al kylgruppe mt 1 bis 15

Kohl enstsf f at onen i st 2. Verbi ndungen nach Anspruch 1, bei welchen R eine
ﬁlel:g![ g[ Fgﬁg (Tp'f"fhs %l!t Sﬁg%i]é{ygfs%reg ta%!dfvf%}rl%ggror tl.nglyceng’e by\dgggf a%%%n Fur

ci s-endo- 2- Acyl oxynet hyl - 3- hydr oxynet hyl bi cycl o-[ 2, 2, 2] -oct- 5-ene nach
Anspruch 1, b&h gﬁp Schritt der Umresterung eines

cis- endo”Bl cyc F‘% 2] -oct-5-en-2,3- 50 di net hanol der Fornel

_ 1. Optisch aktive cis-endo-2-Acyloxymethyl-3-hydroxymethyibicyclo-{2,2, 2]-oct-5-ene der Formel (i) oder
C I):
p (

25 7
OH
| | (1)
OYR
oder
35

% .‘ 0 Y R
.. \ (1')
~ OHo
P worin R eine Alkylgruppe mit 1 bis 15 Kohlenstoffatomen ist.
2. Verbindungen nach Anspruch 1, bei welchen R eine Alkylgruppe mit 1 bis 11 Kohienstoffatomen ist.

3. Verfahren zur Herstellung optisch aktiver cis-endo-2-Acyloxymethyl-3-hydroxymethylbieyclo-{2,2,2]-oct-
5-ene nach Anspruch 1, welches den Schritt der Umesterung eines cis-endo-Bicyclo-[2,2,2}-oct-5-en-2, 3-
dimethanol der Farmel

. : OH
(11)
OH



EP“0 422 768 * C L M S * mt o si H
Fett saureal kytester, einem Fettsaur gyi r oder einen1TrJﬂm' : :
unt er Ver wendung el ner Esterase bei n%glo'?gfsaéqRevendl catlons 1« C#"”"'n!”ms””!', ’
G s- endo- 2- acyl oxyn®t hyl - 3- hydr oxynet hyl bi cycl o [2,2,2] oct-5-nes .
opti quement acPbeinemrepeiuregliodestey, pinem,Cetisaurevipyiéster oder einam Triglyceri¢ytes Xerwendung einepy
er HO 00i R sefstaAfeB?iREl®r nent alkyle de | A 15 atomes de carbone. 30 2.
Conpos6s_tels que revendi qués dans | a revendication 1, dans | esquels R est
un group@rreaénqil }@Fle de I Al atones de carbone. 3. Proc6de de production
-a

de cis-endo- gy A%Vhﬁthyl-3-hydroxynﬁthy|bicydo [2,2,21 oct-5-enes tel

queL36 r ex:e0di GhL Y ' | '

ransest 6ri 1 corpe i RIRA RURANARLOR. s qli s SRR sl o fomitnt)
de la fopnmul e 40 ~CH 45 avec un esteral kylique d' un acide
gras, un ester vinylique d un acide gras ou un triglyc6rde par utilieation
d' une est6rase. 50 55 10

OH
15 o \"/ R (1)
o
20 ou
W o R
3
» \ (I’)
OH o

ol R est un groupement alkyle de 1 & 15 atomes de carbone.

30
2. Composés tels que revendiqués dans la revendication 1, dans lesquels R est un groupement alkyle de 1
411 atomes de carbone. '
3. Procédé de production de cis-endo-2-acyloxyméthyl-3-hydroxyméthylbicyclo [2,2,2] oct-5-&nes tel que

25 revendiqué dans la revendication 1, qui comprend {a transestérification d'un cis-endo-bicyclo [2,2,2] oct-

5-8ne-2,3-diméthanol de la formule
p OH .

_ (11)

&5 avec un ester alkylique d’un acide gras, un ester vinylique d'un acide gras ou un triglycéride par utilisation

d’'une estérase. :
50
55
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