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REDUCTI ON FOR THE 10 PREPARATI ON OF 1- (4- FLUOROPHENYL) - 3(R) -[3(S)
'HYDROXY- 3- (4- FLUOROPHENYL) PROPYL) ] - 4(S)- (4 HYDROXYPHENYL) - 2- AZETI DI NONE 15
BACKGROUND OF THE | NVENTI ON 1- (4- Fl uor ophenyl ) - 3(R)

-[3('S) - hydr &¥QAMNT_ £ | yor ophenyl ) PCT/US99/07445
propyl)]-4(S)-(4-hydroxyphenyl)-2-azetidi none is disclosed as a
chol esterol |owering agent in MD 95/ 08532, published March 30, 1995. U. S.
Patent 5,618, 707 di scl oses stereosel ective mcrobial reduction of a 20 keto
I nternmedi ate (4-(4-fluoro-benzoyl)butyric acid or a phenyl oxazolidi none
conjugate thereof) used in the preparation of the azetidinone to the
correspondi ng hydroxy internedi ate using the mcroorgani sm
Zygosaccharonyces bailiff or Schizosaccharonyces octosporus. 25 SUMVARY OF
THE | NVENTI ON The present invention relates to a process for the
m cr obi ol ogi cal reduction of carbonyl groups which conprises the use of
m croor gani snms (obtai ned from environnental sources and culture 30
collections, e.g., the American Type Culture Collection (ATCC)) in rmedium
medi um and buffer, nedium and solvent, or nediumand a mxture of buffer
and solvent 50 which a ketone conpound can be added so that a conpound
havi ng a hydroxy group of desired stereochem stry can be forned,
accunul ated and isolated. 35 In particular, the present invention relates
to a process for the stereoselective reduction of
1- (4-fluorophenyl)-3(R)-[3-0x0-3-(4-fl uoro-
phenyl )propé@)] 4(STEBE@$<EEE<WMEyMICRamdeImewcnow(#O‘Ft Uppg 1 8 SEP
2003 WO 00/ 89107 - m0m7ﬂmmMJ9LQ®QPHENYL) -3(R) -[3(S)- :
[ 3(S) - hydr oxy-3- (4anmxwesy(4-nuwnopusﬂvn ROPYLY]-4( NCS
phenyl ) -2-azeti di none corrpH\SDﬁmmemElef_zf.;_f.]mgcngmm.ﬁ ?

15 BACKGROUND OF THE INVENTION
1-(4-Fluorophenyl)-3(R) -[3(S)-hydroxy-3-(4-fluorophenyl)-
propyh)}-4(S)-(4-hydroxyphenyl)-2-azetidinone is disclosed as a
cholesterol lowering agent in WO 95/08532, published March 30, 1995,
U.S. Patent 5,618,707 discloses stereoselective microbial reduction of a
20  keto intermediate (4-(4-fiuoro-benzoyl)butyric acid or a
phenyloxazolidinone conjugate thereof) used in the preparation of the
azetidinone to the corresponding hydroxy intermediate using the

microorganism Zygosaccharomyces bailii or Schizosaccharomyces
Ooctosporus.

SUMMARY OF THE INVENTION

The present invention relates to a process for the microbiological
reduction of carbonyl groups which comprises the use of
microorganisms (obtained from environmental sources and culture

30 collections, e.g., the American Type Cuiture Collection (ATCC)) in
medium, medium and buffer, medium and solvent, or medium and a
mixture of buffer and solvent to which a ketone compound can be added
so that a compound having a hydroxy group of desired stereochemistry
can be formed, accumulated and isolated.

35 In particuiar, the present invention relates to a process for the
stereoselective reduction of 1-{4-fluorophenyl)-3(R)-[3-ox0-3-(4-fluoro-
phenyl)propy!)]-4(S)-{4-hydroxyphenyl)-2-azetidinone to 1-(4-fluoro-

25




0x0- 3- (4-fl uorophenyl)-propyl)]-4(S)-(4-hydroxyphenyl)-2-azeti di none[ tgﬁp @{]3
i coorgani smin nmedium nedium and buffer, nmedium and solvent, or 5 rﬁe t'u
and a m xture of buffer and solvent, incubating the resulting mxture, and
i solating 1-(4-fluoro-phenyl)-3(R) -[3(S)-hydroxy-3-(4- flu o rophenyl) -
propyl )] - 48y o¢ém10hyd r oxyphenyl)-2-azetidi none. M croorgapaﬁﬁggﬁﬁgt ed
fromthe group consisting of the follow ng genera have been ound 148 be
useful in the reduction of this 10 'invention: Aspergillus, Curvularia,

Dor at omyces, Geotrichum Mortierella, Micor, Saccharonyces, Scytalidium

Pi chia, Torul aspora, Neurospora and Rhodococcus. The foll ow ng species of
the above genera are preferred: Asperqgi |1d1s ni veus, Curvul aria |unata,

Dor at omyces stenonitis, Geotrichum candi dum Mortierella isabellina, 15
Mucor racenosus_,and Cé(#}l Rel | 0oi des, Saccharonyces cerevisiae and uvarum
Scytal i di um | i GHTSNa3(FH; 4RI -husironnadt (4t flunsoptrenyl)-propyl)i-4 (S p(4atrydadky-and
speci es, Neur ogiwryl)c2-azetdinode RMmsses ik YL i SEicANS,

r hodochr ous andox%gg_(‘()?gfi I n $arficulymﬁggfwj?!ﬁgs(grfﬁ'f&?él\?gﬁp&g%@@t es to a
process for the 2 i HUBPE l-erapPyddiei-(dhydroxyphenyul t2-azetidinons tof

1- (4-f | uor opherfymicoorganism in medium, medium and buffer, medium and solvent, or

3(R) - [ 3- 0x053- (Aabiun? r%@%%g 3 4r‘sq4rf1?§§é{§%?'t%c@§§ﬁﬁ£en l) - 2ti!f13 R

azetidi none (Fornul a

aRa
mi croor gani sm MRS, l@gﬂ in@latingnt unrbfrenyljed(R) B hydiosgns-(4or  medi um
%ngr go;ng);]?;% :ﬂsudlgﬁlbﬁ%@%&?ﬁ%ﬁ?&\s“g?%ﬁ]@ﬁ?@%aﬁﬂ%ég&@ﬁ?ﬁﬁéZI | sol ate
T ekomogm et oo e ko e
t isao?'ophgnyéf) - %M‘ g- - Aéég rgglfl h (t:iJ r o&ggiegggq@fjg‘zlé#P%_ir%%%cemﬂ:gfr trﬂﬁ ai,
el ow).. 30 Vi abl e cultur UShE YR r IARYeRs @?@"ﬁ-‘hﬂ@hl i sol ate have
been deposi t ed Martienella; viuewr, iSacchéronyeelNScymbivhy, Rickid, tTorBlasERirk ect i on,
rlnoggéoygg\r/ne;?r: %%%gﬁyﬁég? ér@%% %é@%%séiv gﬁ%#%@%ggg&eghég&%%‘%ﬂﬂ f ungal
o oo e SO B oo
1 i i o, ity Lt gt o
romthe dite , Qaccharomyces cerevisiae and
uvarum, Scytalidium lignicola, Pichia methanolitica, Torulaspora
fermentati and species, Neurospora crassa and Rhodococcus
erythropolis, fascians, rhodochrous and species.
In particuiar, the present invention relates to a process for the
20  microbiological reduction of the carbonyl group of 1-(4-fluorophenyl)-
3(R)-[3-oxo-3-(4-fluorophenyi)propyl)]-4(S)-(4-hydroxyphenyl)-2-
azetidinone (Formula i, below) comprising adding said compound to a
microorganism in medium, medium and buffer, medium and solvent, or
medium and a mixture of buffer and soivent, especially wherein the
25  microorganism is Rhodococcus fascians ATCC No. 202210 or fungal
isolate Geotrichum candidum ATCC No. 74487, incubating the resulting
mixture, and isolating 1-(4-fiuorophenyl)-3(R)-[3(S)-hydroxy-3-(4-
ﬂuorophenyl)—propyl)]-4(S)-(4-hydroxyphenyl)-z-azetidinone (Formula |,
below). :
30 Viable cultures of the microorganism and the fungal isolate have
been deposited in the collection of the American Type Culture
Collection, 10801 University Boulevard, Manassas, VA 201 10-2209,
where the microorganism has been assigned accession number ATCC
202210 and fungat isolate has been assigned accession number ATCC
35  74487. Should a depositied culture becormne lost, destroyed or non-



culture was deposited or the five (5) year period after the |ast ﬂlﬁeﬁsﬂ’ 2003
for 'the deposited culture or the effective |ife of the patent V\/mc | Ssues
from this application, the culture will be replaced, upon notice, by
applicants ? g?@’s |gnee(s) of this application. Subcultures of Rhodococcus
fascians A 10502210 and Geotri chum candi dum ATCC 74487PET&/So%7add abl e
during the pendency of this application to one determ ned by the

Conmi ssi oner of Patents and Trademarks to be entitled thereto under 37
CFR 1.14 and 35 U S.C. 122 and will be available to the 10 public

W thout restriction once a patent based onathis application is granted.
Use of the m croogani smand fungal isolate’is dependent on the US Patent
Laws. DETAILED DESCRIPTION 15 This invention relates to a nethod for
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the US Patent Laws.
DETAI ESCRIPTION
15 This invention relates to a method for performing the followmg
stereospecific reduction using a microorganism.
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The microbiological reduction is carried out by adding the ketone
substrate of formula II, above, to medium, medium and buffer, medium
20  and solvent, or medium and a mixture of buffer and solvent containing
microorganisms. The incubation may be conducted at temperatures in
the range from between about 20°C and about 40°C, preferably 30°C,
while adjusting the initial pH vaiue of the reaction in the range from
between about 5.0 and about 9.0, preferably 7.0.
25 The initial concentration of compound Il in the reaction may vary
' from between about 0.5 g/l and about 10.0 g/, and is preferably 2-4.0 g/.
Suitable fermentation media, buffers and solvents are known to
those skilled in the art. Fermentation media typically contain a carbon
and nitrogen source or mixtures thereof, using such ingredients as yeast
30 extract, nutrient broth, dextrose (cerelose), white potato dextrin, soy flour,
peptone and other domponents known in the art. Typical buffers are




phosphate buffer (e.g., 0.1 Mat pH 7), MES (2-[N-norpholino]ethane- 18 SEP 1003
sulfonic acid), Bis-Tris (bis[2-hydroxyethyl]imnotris[hydroxynethyl]-

nmet hane), PIPES (1, 4-pi perazi ne-di et hanesul fonic acid), HEPES (N[ 2-

hydr oxyet hyl | pi per azi ne-N -[ 2- et hanesul fonic acid]), TRIS (tris(hydroxy 5
met hyl ) ami Wﬂwﬁe) and MOPS (3-[ N-nor phol i no] pr opanesul fonéfrm@ﬁ)gﬂ) _
buffer (e.g., 0.1 Mat pH 7). Typical solvents are acetonitrile; &t one
et hyl ether, |sopropanol t - butanol, isoanyl alcohol, p-dioxane, isopropyl
et her, di rret hyl sul f oxi de t - butyl rret hyl et her (TBI\/E), t ol uene,
tetrahydrofuran and CH2Cl 2. Preferably, the mcrobial reduction is 10
carried out in fermentation nmedia. The dudation of the chiral reduction
reaction may vary from about 18 to about 96 hours, and is preferably about
48-72 hours. At,the end of the reduction reaction, the hydroxy conpound of
formula | may PBOSRhatghutierg.gned. MratpH it MESs(2- [Nimgrptiotindjethankd

et hyl ene. o ﬁf‘oaﬂ'fm'“"“gé?ﬂﬁ% (G ﬁ?ﬂf&vﬁmmﬁﬁgﬂhﬁf@@rﬁéﬁﬁ@
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SEP 2003 §4p‘Up pgl/amatate (EtOAc) t-butyl methy! ether (TBME),
methylene chloride (CH,Cl,) and the like. Adsorption to resins,
chromatography, and other physical methods known to the art may also
be used to extract the hydroxy compound of formula I.
A large number of microorganisms were investigated to determine
20  whether or not they reduce the ketone compound of formula II. Many such
microorganisms failed to provide the desired specificity or productivity.
The examples below demonstrate the evaluation of microorganisms
in the reduction of this invention and the preparation of milligram quantities
of the hydroxy compound of formula I.
25 Example 1
The general method for identifying the stereoselective microbial
reduction of the compound of formula Il for use as a synthetic precursor
for the production of the compound of formula 1 is described below.
. Seed cultures of yeast, filamentous fungi, and bacteria were
30  grown in 125 ml or 300 ml flasks containing 25 ml or 50 mi of YPD (1%
yeast extract, 2% peptone, 2% dextrose; pH 5.5), SIM6 (3.5% soy flour,
5% white potato dextrin, 0.6% cerelose, 2 mg/| cobalt chiotids, 0.5%
calcium carbonate: pH 6.0) and NYC (0.8% nutrient broth, 2% yeast
extract, 1.1% cerelose; pH 7.0) media, respegctively, for 72 hours at 30°C
35  with agitation (175-250 rpm) prior to inoculation (4 % v/v) into flask



-5 fermentations (25ml YPD/ 125 m flask for yeast and filamentous fuddi Skt 2003
256mL NYC /125 m flask for bacteria) which were incubated at 30C with
agitation (250 rpm. In all fermentations, nedium pH was adjusted prior to
i nocul.ation _but was not controlled during culture propagation and 5 ketone
reducti on. YOMEHBn was initiated by adding 0.5-1.0 g/l of RCEUSYesTése
conpound of fornula Il dissolved in ethanol (25 ng/m) directly to
cultures follow ng 24 hours of growth. Sanples of fermentation broth
extracted with Et OAc (1:1) follow ng 48 hours incubation with substrate
were anal yzed by reverse-phase HPLC. Cul tures denonstrating 10 consi stent
reduction .activity w thout significant sugst rate degradation follow ng
repeated fernmentations using this procedure were further analyzed by

hiral HPLC t L ' ' th t | ..
g:u: {Sr es capagl gét@dr%@%‘cslt %@@Q&%ﬁ ﬁ?lsl%)gqrnxﬁeaf?%gﬁﬁamgﬁéogjgﬂgnghorhi gh
enantioneric ex888d NYGI 2% iltflask Horlbaxigriap michweos irfcubatadhat 30°Gwithhe S
. , ! . e ;
Sel ot vel ¥ rgéﬁgiﬁ”n“m%” 2 forn) Pl &rﬂn‘féﬁﬁ‘@'ﬁi}‘e%ﬁ[ PRGSO AN 2
SIR % Yield Asp mq%u o5y Rut was pob cootrelled duringiuituse propagation BNtD0 S 1
Micor r acents us kédhbORdGctionl Feiduetios wid inftizdes @d%ﬁ%o%?%gﬁgfggwces

Bi chi & ot hanol KERSEDRRG 31 FOMTAE gL FIPsaiech P ethaneb(ekors/ml) rastive por a
speci es66815100® tultiNesrfolipwing 2% hearsldib@niih SSanidiesiof ferrigntation broth
erythr 0ol | 5251 iRaB el EROALT 11 AT6iI NG4S hBUIK indubSrioh whn KibBHgfs cOccus
were analyzed by reverse-phase HPLC. Cultures demonstrating
- 10 consistent reduction acti'vity without significarit substrate degradation
following repeated fermentations using this procedure were further
analyzed by chiral HPLC to determine the configuration of the product
alcohol. Cultures capable of reducing the ketone of formula II at 1.0 g/l
' in high enantiomeric excess yielding the hydroxy compound of formuia I
.15 (the S enantiomer), are summarized in Table 1.

Table 1.  Microorganisms 'capable of selectively reducing
Compound il to Compound | at 1.0 g/.

Culture Strain # | % EE, S/R| % Yield
Aspergilius niveus 12276 100 S 7
Curvularia Iunata 34477 100 S 18
Mucor racemosus 7924 100 S
Mucor circinelioides 1207a 100 §
Saccharomyces cerevisiae Y-2034 100 §
Saccharomyces uvarum 10613 100 § i1
_ 32634 100 S 7
Pichia methanolitica 58403 84 § 24
Torulaspora fermentati 20100 100 §
Torulaspora species 66815 100 § 14
Neurospora crassa 14692 76 8 4
Rhodococcus eryihropolis 25544 100 § 6
Rhodococcus fascians 202210 100 § 46
“Rhodococcus rhodochrous 999 100 5 12
21243 100 § 12
29670 100 § 13
29675 100 § 8




29670 100S 13 29675100 S 8 1 8 SEP 2003 WD 00/ 60107 PCT/ US99107445 - d-8 SEP 2003
Rhodococcus speci es19071100 S10 19148100 S8 Geot nchum candi duni74487100 S25
Dor at omyces stenoniti sSPR 423100S11 Scytal i di um hgnacol aSPR 53189 S30
Mortierella isabellinaSPR 87557 S35 L Exanple 2 The general nethod for

i nvest i gat iY@ 00/@107 er ment ati on parameters for the reductio?ﬁ %?95} Jﬁgtone
conpound of fornula 11 by Rhodococcus 5 fascians ATCC No. ﬂ 7 ungal
i sol ate Geotrichum candi dum ATCC No. 74487 capabl e of reducing conmpound I
at concentrations greater than those used in Exanple 1 is described bel ow.
Seed cul ture propagati on and bi oconversi ons enpl oyi ng Rhodococcus fascians
ATCC No. 202210 and Geotrichum ' candi dum 80 ATCC No. 74487 were conduct ed
in 125 mM flasks containing 25 m of NYC, YPD, SIMb or TGP (1 % Tastone
154, 2% gl ycer 19 potassium _phosphate dibasic, pH 7.0) nedia for 24-72

hours at 30C wifth adﬁdQPF?ﬁ?“SE@SGSrpn) pril®7to i hoculd®tS on [(4 YI@/ v) 1nto
125 m fl asks clestabping-25 nl_of bioconvi®d8on hedi W0a$ sUmmariged i1
Tables 2 and 3.{ I n SlePUFSumcapdidva i onls, M€4BTIM pH wada®l] uqted p6ior Jo

i nocul ati on but p— n - i an and ket ¢ne
reduction. Redyction was initiated byl addi etpne ourld of Hormulla 11
at 1-10 g/| di gsol vesytahdetrhiggmkbolar di e 5 i /m)
directly to cul 1 24 - of aromh. In bidconvéersion 20
using cell condentr gie 1Hga wer o | SHIRBEY bly cebldifudati oBs rpm
X 10 mn.) foll = diln_fresh di a

as indicated pri or‘ to the addition of ketonle. Sanpl es of fernentation
broth extracted with EtOAc (1:1) or TEIVE'?E.el)z foll owing 48-96 hours
i ncubation with substhegeneesl eneathad yaridvestigatingrthe fehnestation parameters

for the reduction of the ketone compound of formula Il by Rhodococcus
5 fascians ATCC No. 202210 or fungal isolate Geotrichum candidum '
ATCC No. 74487 capable of reducing compound II at concentrations
greater than those used in Example 1 is described below.
‘ Seed culture propagation and bioconversions employing
Rhodococcus fascians ATCC No. 202210 and Geotrichum candidum
10 ATCC No. 74487 were conducted in 125 ml flasks containing 25 ml of
NYC, YPD, SIM6 or TGP (1% Tastone 154, 2% glycerol, 1% potassium
phosphate dibasic, pH 7.0) media for 24-72 hours at 30°C with agitation
(250 rpm) prior to inoculation (4 % v/v) into 125 ml flasks containing 25
ml of bioconversion media as summarized in Tables 2 and 3. In all
15  fermentations, medium PH was adjusted prior to inoculation but was not
controlled during culture propagation and ketone reduction. Reduction
was initiated by adding ketone compound of formula II at 1-10 o/l
dissolved in ethanol or dimethyl sulfoxide {DMSQ) (25-50 mg/mi)
directly to cultures following 24-48 hours of growth. In bioconversions
20  using cell concentrates, cultures were isolated by centrifugation (8000
rpm X 10 min.) following 24-48 hours of growth and resuspended in
fresh media as indicated prior to the addition of ketone. Samples of
fermentation broth extracted with EtOAc (1:1) or TBME (1:1) following
48-96 hours incubation with substrate were analyzed by reverse-phase
25 HPLC to assess vyield; analysis by chiral HPLC was conducted to
confim selective synthesis of the S enantiomer product (compound of
formula I) in high enantiomeric excess.




25 HPLC to assess yield; analysis by chiral HPLC was conducted to c&r@fﬁrpnma
sel ective synthesis of the S enantionmer product (conpound of formula |) in
hi gh enantioneric excess. 1 8 S E P 2003 WD 00160107 -7 5 Ketone conpound
of formula |l dissolved in DVBO (25-50 ma/m ) PCT/US99/ 07445 Tabl e 2.
Effect of bPCCYWRPEYsion parameters on productivity of R f aRCi/HS89/053EC No.
20221x. Seed Propagati onBi oconversion Conditions% conditions: (25 ml
medi a/ 125 m flask, Yield 30C, 250 rpnm250 rpm) 25 mM NYC /125 nil flaskl
g/ 1: YPD, 30C41 24 hours (4% v/v transfer)2/1: YPD, 30C32 25 m YPD /125 mi
flaskl g/1: YPD, 30C50 24 hours (4% v/v tragnsfer)2 g/l: YPD, 30C42 1 g/l:
NYC, 25C45 25 ml NYC 1125 m flaskl g/l: NYC, 30C42 72 hours (4% v/v
transfer)1 g/l: YPD, 30C47 1 g/l: NYC, 35C48 2 g/ 1: NYC, 25C44 2 g/l: NYC,
r

N e

/1. TGP, 30C11 25 epted—g ans
30068 24 hours (4 of1: 5 $ TGH, il
Ket one conpound of qssol yed (I r?mé 'f‘fﬂ‘/’nﬂ Yi d at
1-10 gl | where i ngrTated Tortowe—24 5 owt-A—table—3.Effect] of
bi oconver si on parjaftBI NY&YI2Y miiflaski Vi ty of 1@ :CHPD 30t@ ATCC No.  3448f.
| 24 hours (4% v/v transfer) 2 g/l: YPD, 30°C 32
25 mi YPD /125 ml flask 1 g/l: YPD, 30°C 50
24 hours (4% v/v transfer) 2 g/l: YPD, 30°C - 42
1 g/l: NYC, 25°C 45
25 ml NYC /125 ml flask | L'g: NYC, 30°C 42
72 hours (4% v/v transfer) . 1gYPD,30°C . | 47
1g1: NYC, 35°C 48
2 gl: NYC, 25°C 44
2 g/l: NYC, 30°C -
2 g/ YPD, 30°C 39
2 g/l: NYC, 35°C
25 mi TGP /125 ml flask 1 g: TGP, 30°C 69
24 hours (4% v/v transfer) 2gM: TGP, 30°C" 64
4 gl: TGP, 30°C 28
10 gA: TGP, 30°C 11
25 ml TGP /125 ml flask | 4 g/l: 5X cell concentrate, TGP, 30°C 68
24 hours (4% v/v transfer) | 10 g/I: 5X cell concentrate, TGP, 30°C | 31

Ketone compound of formula II dissolved in ethanol (25-50 mg/ml)
added at 1-10 g/l where indicated following 24 hours of growth.

5

Table 3. Effect of bioconversion parameters on productivity of
G. candidum ATCC No. 74487.

Seed Propagation Bioconversion Conditions %
conditions (25 ml media/125 ml flask) Yield
2 g/l: TGP, 30°C 18
4 g/l: TGP, 30°C 9
25 ml SIM-6 /125 m! flask, 10 g/I: TGP, 30°C 6
30°C, 250 rpm 2 ofl: o 33
72 hours (4% v/v transfer) 2 g gg ggog 39
2 g/l: TNG, 30°C 2
2 g/l: TNC, 35°C
2 g/l: TN2C, 30°C 2
2 g/l: TN2C, 35°C

Ketone compound of formula II dissolved in DMSO (25-50 mg/ml)
added at 2-10 g/l following 24-48 hours of growth. TNC medium: 1%

10 Tastone 154, 2% NZ-amine, 3% cerelose, pH 5.5. TN2C medium; TNC
medium with 6% cerelose.



Seed Propagati on Bi oconversion Conditions % conditions(25 m nedia/ 134 $1E|P 1003
flask)Yield 2 g/l: TGP, 30C18 4 g/l: TOP, 30C9 25 mMl SIM6 /125 m flask, 10
g/l: TGP, 30C6 30C, 250 rpnR g/l: YPD, 30C33 72 hours (4% v/v transfer)2
g/l: YPD, 35C39 2 g/1: TNC, 30C38 45 2 g/1: TNC, 35C 2 g/l: TN2C, 30C54 46

2 gll: TNZ@'OSQZ@l&Uded at 2-10 g/1 follow ng 24-48 hours of gﬁ% 0748C
medium 1 % 10 Tastone 154, 2% NZ-am ne, 3% cerel ose, (‘} medi um
INC nediumwith 6%cerelose. 1 8 S E P 2003 WO 00/ 60107 8 PCT/ US99/ 07445
Exanple 3 MIligramquantities of the hydroxy conpound of formula |I derived
fromthe stereosel ective reduction of ketfé;e conpound of forrmula Il were
prepared usi ng Rhodococcus fascians ATCC 202210 and 5 fungal isolate
Geot ri chum candi dum ATCC No. 74487 in nultiple flask fernentations

enpl oyi ng conditions sunmarized in Taples 2 and 3. Follow ng 72-96 hours
of incubation, fernentation broths of 43Pl 3he cultures were pool ed

prior to centrifugatMiligram quarititiee dfhtBe ¢RIdrEx r t i

product and residiHah e§@:§{)§3‘h§ The, cel %%%\?gﬁ@gma J&Of[) Sén\w&fh
TBME (10-20 vol unes/ wet R compo Hfomutlmél TBMVE
extract to remV&rerRIgpatRd Uslagd?hoddwcens fas¢iangSATCO Nel ed2end drie
filtrate coBcertir |qg°|gu3 wa sub ted to
purification b %%?%ﬂ .ative :1 yer chr%ﬁn-gttggl?’azhﬁgt ﬂ@f' 20 G-
silica plates z‘ ﬂ ioR%; eEIR!‘?H"’Q EQDdlt\@hmsummmwenéﬂahMMﬁmsa sol ution
of Et OAC: hex ancFolIowmg 72-96 hours of incubation, fermentation broths of each of the

cuitures were pooled prior to centrifugation to isolate the cells which
harbor most of the product and residual substrate. The cell pellets were
10 extracted with TBME (10-20 volumes/wet weight). Anhydrous MgSO4
 was added to the TBME extract to remove residual water, the extract was
filtered and the filtrate concentrated by evaporation.
Extract concentrate was subjected to purification by preparative
, thin layer chromatography employing 10-20 GF silica plates (20cm X
15 28em X 1000 micron) and developed with a solution of EtOAc:hexane
(50:50). Material comigrating with the desired product was scraped from
each of the silica plates, pooled and eluted from the silica with TBME
which was subsequently evaporated to dryness. Approximately 170 mg
of product derived from 450-600 mg of ketone compound of formula II
20  was isolated from each culture bioconversion. Isolated material was
confirmed to be the desired hydroxy compound of formula I by reverse
phase and chiral HPLC, NMR, and mass spectrum analyses.



(50:50). Material comgrating with the desired product was scraped R/EFP 2003
each of the silica plates, pooled and eluted fromthe silica with T

whi ch was subsequently evaporated to dryness. Approximtely 170 ng of
product derived from 450-600 nmg of ketgne conpound of formula Il 20 was

i solated fromeach cul ture bioconversion. Isolated material was confirned
t o be t havHag redLMBPBSconpound of fornula | by reverse phase and
chiral HPLC, NWVR, and mass spectrum anal yses. 1 8 SEP 7003 -9 WHAT IS
CLAIMED I'S: 1. A process for the stereosel ective reduction of

1-(4-f1ugrophanyb) s§f§)t}1é§tefé§n9%1§c&1(v% Teduction 0 1 4—ﬂuoropgc1r1?/l%3(R) [3-0x0-3-(4-

quorophenyI)prop roxyphenyl azet|

L (4 ubuopbbeyl praso -4 (43hb(d?xmdﬂ)d)69-aﬁet*¢lmﬁel wol-GoompPherpi=H0)
- I NO | S I..N
L 1 LGRS e e By o SRR PRen b estdionne) 4.

Bygr OXypB&ﬁﬁhémg? Aafg JL@ARDré- 911@1,)(1? %H)L[Bgﬁﬂlﬁm-ﬂlﬁbrﬂﬁfﬁnymprﬂﬂq)]mﬁm

fer, nmedium and sol vent, or iumand a m xture of "buffer "and sol vent,
i ncubat i hudrexyphenyldrazetidinans ttar @, migteprgamgsmt imgnedium, medium and buffer,

1-(4-flu )- -13(S)-h Xy-3-(4- o nwl _ ).-

(9 - (aTISBRE R s SR R of bfRerCRRE ey BieRPAg e
the m cregugiagi snmixturef t hed germrlaau@el ep(e-ﬂuﬁfo@m:nyﬂjw(mr[em) Igdrsdys3-(4g of
Aspergillus, Curvularia, Doratonyces, Geotrichum Mrtierella, Micor,
Sacchar ofljereghensoprapyll-4$)- (ﬁhmoayplmwut%%amonweur ospora and
Rhodococcus. 3. The process of claim2 wherein the mcroorganismis of the
speci es selected from the group consisting of Aspergillus niveus,

Cur vul ar 2a | uitht grocBer aft damc ¢ swist@anin micoorg@aeamnris ofi tha grmndi shlevted from

Mortierella isabellina, cor ace cor circi eIIo es ,

Sacchar ohi?c%gu%é?'é%ﬁtgﬁga ’gé’é% &gng’gg”ﬁwP’iﬁﬂ?mg&}t F‘?’G‘Fh’fﬂ‘l Mgriicreia,
Pichia mb;acsabéﬁav&ayc& c?}a@gnm @zé}ﬁ& mwaasp&eum&@gfoaa ahdRAGdocBRRGOCOCCUS
erthyropolis, Rhodococcusfaciens, d Rhodococcus rhodochrous. 4. The

pr ocess of cI aim3 wherein the mcr oor gani smis Rhodococcusfasci ans ATCC

2022% 0 or TB?T]B%%L\# 3 Algi['x} %%%}3'11’1 &E“rﬂlc‘%&'}% déﬁrln @%—@g{g g@emg é%%cctedls fro he

process of cla € m Ccroorgant s CUST aScClI ans
No. 2022f2. group consisting of Aspergillus niveus, Curvularia lunata, Doratomyces sremomtls,

Geotrichum candidum, Mortierella isabellina, Mucor racemosus, Mucor circinelloides,
Saccharomyces cerevisiae, Saccharomyces wuvarum, Scytalidium lignicola, Pichia
methanolitica, Torulaspora fermenti, Neurospora crassa, Rhodococcus erthyropolis,

Rhodococcus faciens, and Rhodococcus rhodochrous.

4, The process of claim 3 wherein the microorganism is Rhodococcus fascians ATCC
No. 202210 or fungal isolate Geotrichum candidum ATCC No. 74487,

5. The process of claim 4 wherein the microorganism is Rhodococcus fascians ATCC

No. 202210.



