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This application clains priority fromprovisional U'S. Application Serial
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[err] 30 wher ei r{eﬁkﬁs "Esaéﬂ‘P'%F@?ﬁ' group of penicillin or cephal osporin side

chains; X is a hydrogen atom | ower al kyl group or hydroxy | ower
al kyl group; Y is a hydrogen atom or i Ico%r ?beﬁé’tl [grf oup;
20 Japanese Patent Application Publication Nos. 47-25388, 47-29588, 48-26985, 48~

35090, 48-99393, 49-14687, 49-36890, 49-48892, 49-75787, 49-134893 and 52-110896 teach
processes for preparing penicillins or cephalosporins by reacting a methyl or ethyl ester of the
acyl moiety to be introduced, with 6-aminopenicillanic acid or 7-aminocephalosporanic acid or
derivatives thereof. The acy! source in these references is a lower alkyl ester and especially
25 amethyl ester. Eijji Kondo, et al., U.S. Patent No. 4,340,672, issued July 20, 1982, discloses a
process for preparing antibacterial B-lactams, that is penicillins and cephalosporins, by the -
action of an acylase on a penicillin or cephalosporin nucleus amine and an ester(1) of the
following formula as the acyl source
RCOO(CH,CHO), Y
' U}
X
30  wherein RCO is an acyl group of penicillin or cephalosporin side chains; X is a hydrogen atom,
lower alkyl group or hydroxy lower alkyl group; Y is a hydrogen atom or a lower alkyl group;
and n is an integer from 1 to 20. The foregoing process uses the (poly)ethyleneglycol ester as
the acyl source which is freely miscible with water as compared to known acyl sources, such
- as methyl esters, which have low solubility.
35



and n is an integer from1l to 20. The foregoi ng process uses the

(pol y) et hyl enegl ycol ester as the acyl source which is freely

m scible with water as conpared to known acyl sources, such as net hyl
esters, which have low solubility. 35 WO 98/ 04732
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cephal osporin nucl eus am ne and an ester having the fornmula (11) as the
RCOOCH- R

acyl source
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wherein RCOis a penicillin or cephalosporin srde chain acyl group; R is H

or CH err] XWr CHXY; R' is Hor CHerr]Y or CHXY and X and Y each are
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4 carbon atons. RCOOCH—H‘

! ]
A {n
15  wherein RCO is a penicillin or cephalosporin side chain acyl group; R’ is H or CH,X or CHXY;
R"is H or CH,Y or CHXY and X and Y each are independently hydrogen, hydroxy, lower

alkyl or hydroxy-lower alkyl.

Detailed Description of the Invention

As used in the specification, unless otherwise indicated explicitly or by context, the
acyl group represented by RCO is an acyl of natural or synthetic, penicillins or
cephalosporins. The lower alkyl includes alkyl of 1 to 4 carbon atoms.

25 One aspect of the present invention provides a process for the production of -
lactam antibacterials by reacting an ester of the formuta (lt) with aminoazetidinone
carboxylic acid of the formula (lll) in the presence of acylase in an aqueous medium to
produce the B-lactam antibacterial of the formula (V)

RCOOCH-R  NHQ acytase RCONH-Q  HO-CHR

+ +

R" R

(1) (IID) (Iv) V)
30
wherein RCO is an acy! group, NH,-Q is an amino source and acylase is an enzyme of
bacterial or fungal origin or obtained by recombinant methods. The substituents R’ and R"
are as defined above, The acy! group RCO can be straight, branched, cyclic, or partially



25 One aspect of the present invention provides a process for the
production of [err]- | actam anti bacterials by reacting an ester of
the formula (I1) with am noazeti di none carboxylic acid of the formula
(I'1'1) in the presence of acylase in an aqueous nmediumto produce the
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wherein RCOis an acyl group, NHerr]-Qis an am no source and acyl ase is
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havi ng | ower al kgtomsam nonet hyl , haI ogen, hydroxy, 10 | ower al kanoyl oxy or
| ower al koxy as a substituent, and preferably containing 1 to 15 car bon

at ons. The pref erred RCO groups are D phenyl and
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antibiotics S“Chaﬁae 'a?%l{jlé%hglﬂ ot%ﬁ‘i!%'ué\s'shéﬂd%c?ﬁélﬁxm and amoxuctllln The am no

source NH err] e su ent ont group or 6-am no
group of knovid cephal osporl n or penicillin antibiotics, Q havi ng t he

formula (M) [err]l  1he amino source NH,-Q refers to the substituent on the 7-amino group or 6-amino
group of known cephalosporin or penicillin antibiotics, Q having the formula (V1)

P - R

o CO,H
COH

v

wherein Z is hydrogen, halogen, lower alkyi of 1-3 carbon atoms, haloalkyl of 1-3 carbon

20 atoms, C, , alkeny), a nucleophilic group or lower alkyl of 1-3 carbon atoms substituted by a
nucleophilic group. The halogen atom is chlorine, bromine or iodine and the representative
nucleophilic groups are disclosed in Japanese Patent Application Publication No. 49-81381.

The enzyme acylase can be of plant, animal, fungal or bacterial origin or obtained by
25  recombinant methods. The bacterial or fungal acylases are especially important as far as
production, efficiency, cost and stability are concemed.

Representative bacteria or fungi for the acyiase source include strains of
microorganisms belonging fo, for example, genera Acetobactsr, Achromobacter, Aetomonas,
30  Alkaligenes, Arthrobacter, Brevibacterium, Beneckea, Bacilius, Corynebacterium,
Escherichia, Flavobacterium, Gluconobacter, Kluyvera, Microbacterium, Micrococcus,
Nocardia, Proteus, Pseudomonas, Rhodopseudomonas, Spirillum, Staphytococeus,
Xanthomonas, Aphanoctadium or Cephalosporium, or natural or artificial mutants or variants



wherein Z is hydrogen, hal ogen, |ower alkyl of 1-3 carbon atons, hal oal kyl
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of them capabl e of . gsr u0| n ac%abg e for t e reaction of this invention.
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Such strains i rfi4 c"t’q'B@H aPWINGPIACESSy appl e, Advances i n
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salts or esters are known compounds and can be prepared by known methods.

The esters of formula (l1} can be prepared by known methods, that is, by reaction of
20  an acid RCOOH with a diol or triol or polyol of the formula (V)
HO-(l)H-H' -
R"
wherein RCO, R’ and R” are as defined above. The esterificiation reaction can be by
dehydration under acid catalyzed conditions or by means of acid halide or by ester exchange
reactions. The RCOOH and the diol, triol or polyol are known compounds or can be oblained
25 by methods which are well known in the art.

Another aspect of the invention provides the ester R-COO-CH,-CH,-OH wherein R is
D-Phenyiglycyl or 4-hydroxy-D-phenyiglycl. These esters are novel and important reactants
in the process of the invention because they provide yields of over 90% of the final products.

30 These esters are prepared by known methods.

A preferred embodiment of the present invention is a process for preparing
antibacterial B-lactams, that is, cefprozil, cetadroxil and amoxicillin by the action of penicillin
G amidase on penicillin or cephalosporin amines of the following formula (VII)



which are well known in the art. This nmethod is preferred since it makes

avai l abl e | arge quantities of the enzyne suitable for the

manuf act uri ng process. The ami noazeti di none carboxylic acid
of formula (I11) can be used as water soluble 15 alkali netal salts, such
as sodium |ithiVWe98®&320t assium or as an ester, such as PCT/US97/12181
nmet hanesul fonyl et hyl ester or acetonyl ester. The am noazeti di nones of
formula (111) and its salts or esters-are known conpounds and can be
prepared by known net hods. The esters of fornmula (I11) can

be prepared by known net hoH
with a diol or triol or polyo
[err] wherein RCO R are as =1 The
esterificiation reaction carobe b dehydr at i under cood cat al yzed
conditions or by neans of acid halco®# or by ester exchange reactions.
The RCOCH and the diol, triol or polyol are known conf S or can be

obt ai ned 25 by net hods which are well k in the art.
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PCT/ US97/ 12181  of formula (Vi) can be obtained by reacting RCOOH wherein R is defined as above With

ethylene glycol. The compound RCOOH and ethylene glycol are commercially available.

thajgis, by reactimgpNof 28 /an acid RCOOH
e form&g (V) F_r
efi ned,

The process of the invention is carried out by preparing a solution containing ester,

15 cephalosporin or peniciliin amine and the enzyme without a buffer at room temperature. This
solution is prepared by dissolving the ester in water and adding ammonium hydroxide untit a
pH of 7.5 is reached. Then the penicillin or cephalosporin amine is added to the ester solution
and the pH again adjusted fo 7.5 with ammonium hydroxide. The mixture is then cooled to 5-
15°C and the solid enzyme is added to it. During this time, the pH falls about 0.6 units and is

20 not maintained at 7.5. The reaction mixture is then analyzed by high pressure liquid
chromatography, for example an a C18 reversed phase column, 5 cm X 4.6 mm, Sum
spherosorb ODS2. The final product is obtained in a yield of 90-99%.

The process of this invention gives the final antibacterial B-lactam in the usual yield
25  of over 90% and sometimes over 95% and occasionally over 99%. The yield obtained by
simple alky! esters, such as methyl are usually in the range of 70 to 90%. Because of the
high yield of the final antibiotic obtained by the present process, the process is very useful for
the manufacture of penicillin or cephajosporin antibiotics.

30 A typical reaction mixture contains 5-35% of the acyl source (VIll) {preferably 8-
12%) and 2-20% of the amine source (I} (preferably 2-5%). The enzyme can be present in
a soluble or insoluble form, but preferably the enzyme is present in the form of an insoluble
immobifized preparation. This preparation has advantages, such as improved stability of the



[err] 5 wherein Z is methyl (in 7-ADCA) or 1-propenyl (in

7- PACA, the cefprozil nucleus) group and an ester of the formula
(viin) R-COOCH err]-CHerr]-OH
(M11) wherein R is 4-hydroxy-D phenyl glycyl. The penicillin or

cephal ospori nya@igaasszof the fornmula 10 (Vi) are known conpaefgsrasg: can
be obtained by nethods well known in the art. The ester of formul a
(M'11) can be obtained by reacting RCOOH yherein R is defined as above with
et hyl ene glycol. The conpound RCOCH and ethyl ene glycol are conmmercially

available. 5 enzyme and aiso relafiéay @G@ﬁcﬁal%f imimoBiliZed ¢f2yinb R feactioA kst 434l DY
preparing a sol ut’ion contalnlnq ester, 15 cephal osporin or penicillin

amine and the drsbSieRinfhe iseiation of e Antiliptice ¢ room tenperature. This
solution is prepared by d| ssolving the ester in water and addi ng ammoni um
hydroxi de until a of 7.5 is reached. Then the penicillin or
cephal osporin am neTh%m\éﬁﬂ!!Ré‘ds llystratpabbut inenepway limitedibip the following Examplesie pH agai n
adjusted to 7.5 with amoni um hydroxi de. The mi xture is then cooled to 5-
15[err]C and the solid enzyme is added to it. During this time, the pH
falls about0.6 units and is 20  not nﬁ&ﬁmlﬂined at 7. 5 The reaction

m xture i s thenr for
The process oflves thef| naI ant| bacterl al [err] -lactamin
t he usual vyiel er % and sonetinmes over 95% and occasional ly
over 99% The yield obtained by sinmpl e al kyl esters, such as nethyl

‘are usual l yygin the m.mﬁgreg{“(?}gwoﬁw M@ %Vléﬂgﬁwmlg5 ml)%&’h yield of

t he final ant|b|0t| tai ne f oce rocess i s very

useful for concgnieatesissuiphusie a¢id é rof} wasestired fpq 18rhowrs at&&&mdersag aus

anti biotics. - 35% of
t he acyl source \'}'I I'T) ngo%%é%%dﬁ%llg%%ﬁg&&%z%?ﬁﬁé géarri ne

source (V1) (3disted tatiowith 18 NeiyH, SanllgMing 49 am okrelufiancsydtoxyethyl ester. o

sol ubl e or insoluble form but preferably the enzyme is present in the form
of an insol uble i rmobi | ized Brepar ation. This preparation has

advant ages, @such as Therprayne mixiure-n} 2D mi contsining 18% ester, 4o VA, and 8% enzyme
{equivalent to 32 IU/mi of enzyme) was made up without buffer as follows:

The above prepared ester solution (6.9 mi) was mixed with water (2 ml) and adjusted
to pH 7.5 with 10 N-NH,OH. Then the compound (VII) (0.8 g) was added to it and the
pH adjusted to 7.5 with 1 N-NH,OH and the volume to 18.4 ml. Then the mixture was

25 cooled to 5-15°C and solid enzyme (1.6 g; 640 {U) was added to it. The pH was not
maintained at 7.5 and fell about 0.6 units during the reaction. The reaction mixture
was analyzed by HPLC on a C18 Reverse Phase column 5 cm X 4.6 mm, Sum
spherosorb ODS2. The mobile phase was 10% acetonitrile/0.3% H,PO, @ 2
mi/minute with 215 nm detection. The isomers of cefprozil appeared at 2.9 minutes

30 (cis) and at 5.1 minutes (trans). The final product was obtained with a maximum
yield of 92-96%. The whole experiment was completed in 25-50 minutes,
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enzynme and al so relative ease of renoval of inmmobilized enzyne from
reaction mxtures as a first step in the isolation of the antibiotic.
The invention i woigsieem2rated but in no way limted by t he f ol IREHYHY7/12181
Exanpl es: 10 Exanple 1

Synt hesis of cefprozil from (VI1) using i mx@bilized reconbinant penicillin
G am dase as the enzynme and hydroxyet hyl ester of

4- hiydr oxy- D- phenyl gl yC| ne prepared by ac@Ml yzed reaction as the
acyl source 15 . ) - Y7e L

et hyl ene gl ycol
stirred for 18 hengyme and ¢ pthyl @sterx v : peyhsou

sol ution was cool ed, and then i ce (10 g) was added toit, and the pH was
adjusted to 1.0 vmth 10 NNNH err] OH (4.5 m) giving 40 n1 of solution of

hydr oxyet hyI est er Ttdpurified ester wéEipsapamd]oyrﬁenéacﬂunroettmeaﬁé)samof &hydroxy-D ng 10%
ester, 4% (VI ) 8% e to 32

e o bl R TalYerie IR bfasthanol and Wek'ontained 85 a hite Sssire s Shia B o o

solution (6.9 n1 was mxed vmth water (2 ml) and adjusted

H7.5wth 10N-NH n t ound edt0|t
gnd t he [ ?‘8‘8 °¥]€D"7 1é¥@ﬁ(%¢ﬁll&qnme W&' ®vol une
to 18.4 m. Then(ehﬁealmtotamwmasen%e)was prepareﬁ;ael‘d!dns:o 5-15[err]C and solid

was no

1.6 g; 640 | Th
e ned at 7.5 angtednuine s8gt25 3y pianared abdhors: i flsed wit yates 0 mi g
reaction mxtigre ad;usted to pH 8.0'aith conahlytedNHOH WR)VE asoiutionCTHe dempeurt¢ViPhase
colum 5 cm X 4.6 mm

phase was 10% acet oni @%Qf %%P%% 'le? Is?']"ig&f’@dr ﬁagléﬁess%[ugon%sﬁed to ngwl\h ute

Wi th 215 nm det ecti onH,S0)and thevokint toi8.cmf r:rhssamuomwmmedtoas Cndthen sulides 30
(cis) and at 5.1 mnutes r.an The f aj n
s frum o O 5 s 1 58 B B B B 08 .
in 25-50 m nutes. units during the reaction. The final product was cbtained in a maximum yield of 99%.
20 The area percent of unreacted (Vi) fell to 0.7%. The experiment was completed in
twenty-five minutes.

Example 3
pthesis o il from 7- i i enicill idas ¥4
25 d th f 4- -D-phe ine pre ac eaction as

the acyl source

The ester was prepared as in Example 1. The experiment was repeated as in
Example 1 but at 15°C and using 1.6 g of the Boehringer enzyme. The reaction mixture was
30 analyzed by HPLC on a Merck column, 250-4, LiChrosorb RP-18 (10 pm), with 10%
acetonitrile/1% NH,H,PO, as mobile phase run at 1.3 mVminute with 280nm detection. The
product was obtained with a maximum yield of ~35%. The experiment was completed in 35
minutes.

35
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Exanpl e 2 Synt hesis of cefprozil from (VII) using i mobilized
reconbi nant penicillin G am dase as the enzynme and purified

hydr oxyet hyl Qgb8gp4da 4- hydroxy- D-phenyl gl yi ne as the acyl sedf®syr12181
The-purified ester was prepared by the reaction of the Dane salt of

4- hydroxy-D- 10 phenyl glycine with bronogghanol and was obtained as a pure
crystal line hydrochloride salt. The reaction m xture of 20
m tcontaining 12. 5% ester, 4% (VIl), and 8% enzyne (equivalent to 24
U mM of enzyne) was prepared as_fol aﬂge purified ester
(2.5 g), prepared adh BHHAD W?ﬁ‘%‘é@mﬂm'ﬂwaﬁa@%ﬂ” Q"@Gﬁ'fA 8%enzyme was

adj usted to pH ﬁeﬁ,waglfb“mcentrat ed NH err]OH to give a solution. The
conmpound (VI1I) was added to the solution and the pH

of the sol ution adj mqls&owt@eﬁt&rmﬁremmmmplﬂ 8.3 ml) was ypigad, Wil (‘Xa@”?] and
the volume to 18.4 gy L}janﬁ%ﬁst&gb%V@WMNﬂﬂ‘dﬁdrhbﬁthgﬁrﬁdoﬁ&ﬁ- fggw%ssol hd

enzynme (1. 663 480 | was ad was not mai ntai ne fell

about 0.6 ed to theselutign and the pHadiusted tor-7 Grwith TN ammprivts hygraxidetora was
obtained in a maxi mvslubbbgdgs% . r{%e%&unonwascooledto%%?xg Jﬂﬁ%e?&%mé’ﬁs

unreacted (Vi) fell experiment was co
twenty-five m nutes.g)wasaddedloit. ThlssoluhonwasanalyzedbyH onaC!BReverse Phase

Ex le 3 Synt

peﬁrgl FI in Gam dgneéag@h?ﬁ@kéﬁﬂn@g%pg#ﬁﬁ@g?&é%%M@swger

4- hydr oxy- D- phenyl g|apebmle&@m¥busz%%ﬁwm%F z@ﬂ@émﬂﬁm@ﬁwﬁlﬁﬁﬂm t he
acyl sourceqs etection. ﬁﬁﬁal%d%gxﬂg%%@@ d?§0o95‘/rﬁ>ﬁ Inftes- The

experi nment was repeate ut at 15[ err]C and using 1.6
g of the Boehringer enzyne. The reaction m xture was 30 anal yzed by HPLC

on a Merck columm, 250-4, LiChrosorb RP-18 (10 [err]n), with 10%



acetonitrile/1% NH err]H err]PJ err] as nobile phase run at 1.3 m/mnute

w th 280nm detection. The product was obtained with a maxi numyield
of ~95% The experinent was conpleted in 35 m nut es. 35

Exanpl e 4 Synthesis of anmoxicillin from 6- APA usi ng Boehri nger
penicillin G amw@aesgese t he enzyne and hydr oxyet hyl est erCEAS97/12181

4- hydr oxy- D- phenyl gl yci ne prepared by acid catal yzed reaction as the

acyl source WD 98/ 04732 -9.

PCT/ US97/ 12181 -8 5

A mxture of wolunme 20 m containing 12% eajps. 3% 6- APA, and 8% enzyne was
prepared as foll ows: A solution of the ester (prepared as in
Exanple 1, 8.3 nm) was mxed with water (2 m ) and adj usted

tgdpg 1‘.7 5t\r/]V| th |10 N- N#{ Rdfo]:ﬁforﬁ&ﬁ:ﬁng ﬁlp‘enmﬁﬁmﬂﬁlo@poﬁd?t ﬁb"‘fas&'@mm arhide
added to the solutjon a 0 amoni um

hydr oxi de to a ; eformrlaNh S&QFHWWBIB"Q W“‘aﬂmen the sol ution was
cooled to 20[err] C and Boehringer ergagoo-CH-F g) was added to

it. This solution was anal yzed by HPLC onja Cl18 Revgy se Phase
colum 5cm X 4.6 mm 5 [err] m spherosorb BRDS 2. The nobil e phase was 2. 5%

acetonitrile/@. 0O ] to pH 3.5 with Herr]PJerr] run @1
. . Zmﬁ?{%@é&thﬁ%é

m/mnute wit detection. The final product was obtained

in ayield of 90wbE®niQs 160 ni nut es. WD 98/ 04732
PCT/ US97/ 12181 s
N S
FO, e
o} z o COH

CO.H
whetrein Z is hydrogen, halogen, lower alkyl of 1-3 carbon atoms, haloalkyl of 1-3 carbon
atoms, C,_, alkenyl, a nucleophilic group or lower alkyl of 1-3 carbon atoms substituted by a

15 nucleophilic group, RCO is straight, branched, cyclic, or partially cyclic lower alkanoy! or
lower alkenoyl, monocyclic lower aralkanoyl, monacyclic aryloxylower alkanoyl, (O, N, or S)-
heterocyclic-lower alkanoyl, (O, N, or S)-heterocyclic thio-lower alkanoyl, cyanoacetyl,
cyanomethyl-thioacetyl, monocyclic arylglycyl, monocyclic cycloalkenyiglycyl,
monocyclicarylglycolyl, N-acyl-arylglycyl, monacyclicarylmalonyl or arylsuifoalkanoyl, alil

20 above optionally having lower alkyi, aminorﬁethyl. halogen, hydroxy, lower alkanoyioxy or
fower alkoxy as a substituent, and containing 1 to 15 carbon atoms. R'is hydrogen, CH,X or
CHXY, R" is hydrogen, CH,Y or CHXY, wherein X and Y each are independently hydrogen,
hydroxy, lower alkyl or hydroxy-loweralkyl, to produce a penicillin or cephalosporin of the
formula (IV)

25 .RCONH-Q (IV), wherein RCO and Q are as defined above.

2. A process of claim 1, wherein NH,-Q is a water soluble alkali metal salt or an
ester.

30 3. A process of claim 1, wherein the acylase is immobilized recombinant penicillin G
amidase.

4. A process for producing antibiotic cefprozil, cefadroxil or amoxiciltin, comprising
reacting ' '

* [+ L M s *



5 C ai ns

1. A process for producing a penicillin or cephal osporin conprising
reacting an am ne of the formula NH err]-Q (lII1), with an ester of
the formula (11) [err] 10 in the

presence of a wherein Qis [err] t kS
hydr ogen, hal gg)en vver al kyl of 1-3 carbon atons, hal oal k\;\?eg@%{%‘sgar bon

atons, C[err] alkenyl, a nucleophilic gro ¢) or |ower alkyl of 1-3 carbon
atons substituted by a 15 nucl eophilic 5 oup, RCO is straight, branched,

cyclic, or partially G, lic | ower al kanoyl | ower al kenoyl,

m)nocycl ic lower aral Kan nocyclic arﬁ | kanoyl, (O, N, or

S) - het erocyclic-1o alkanoyl ,0R0, N, r S het erocycl ic thio-Iower
al kanoyl , cyanoacetyl, met hyI -thi ?) cel yl, ﬁcycl ic arylglycyl,
nonocyclic cycl oal kenyl gl ycylgoo nonocycli caryl gl yco

N-acyl -aryl gl ycyl, monocyclicaryl nalonyl or arylsulfoal kanoyl , all 20
above optional | %rf%} en, hydroxy, |ower
al kanoyl oxy or %eﬂﬁ\ﬂ gwlhﬂ‘@? E'%hw{goug J{"Xhh Bﬁ“au% containing 1 to 15
carbon atoms. R is hydrogen, CH[ erR-pK)&CHa-CHz -OEHXY, Rl err] is hydrogen,

CH err]Y or erein X c are i ndependent | en,

hygjroxll, | ower "%PWVI ig -y 9 Y'g‘ltmrese'ﬂ‘i?"g %&?}M@eéefgé& @g'ﬂﬁﬁ?t‘br
cephal osporin Cﬁodhé”eﬂ:efprozll cefﬁd?é)diﬂd}ﬁn&dc’lﬁh 25 RCONH Q (1'V), wherein
RCO and Q are as defined above. 2. A process of claim1,
wher ei n NH[@'r] Qis a water soluble alkali netal salt or an ester.

30 3. Apr tm%ﬁsce@é‘of aﬂ%@m&m ib {irfenoBMi26d se6mbirtant penmilh Gi zed

reconbi nant peni %asel in

6. A compound of the formula R-COO-CH,-CH,-OH wherein R is D-phenylglycyl or
15  4-hydroxy-D-phenyiglycyl.

e

| R R



iA process f@u producing antibiotic cefprozil, cefadroxil or armg?gﬁélgigr'fs—

4,
compri si ng reacting WO 98/ 04732 TPosL @Pﬁ/
PCT/ US97/ 12181 -10- J[err 5 '

wherein Z is nethyl or 1 -propenyl group with an ester of the fopsESy
R—COOCI—l[err]-CI—l[e% wherein Ris dr oxy- D- phenyl gl ycigs
presence of the en peni ci | P"P‘T'r"@%m%ﬁﬁ” oroa 'Fg’b‘hce cef prss®

cef adr oxi | OrrNﬁ%ﬁ\ﬁ{)M\L Q&PPE!%A’HQN PUI;USHErp'SUNﬂ THE PAFENT E¢ E(flgﬁiﬂ'l%ﬁm% gich

t he

t he enzy BBtz d—ecorb-n H~c S-S
6. A conpqéatemationstPutep),Clasfisatip GOO. CH alr r ] GHMFP}N@HHMM“WR is WO 9804732
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