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Abstract: Reduction of 3-chloro-4-fluoropropiophenone by
Saccharomyces cerevisiae as a whole cell biocatalyst was
optimized. Effects of glucose, S. cerevisiae and 3-chloro-4-
fluoropropiophenone concentrations on conversion of reduction
reaction was investigated. Optimum concentrations of glucose,
S. cerevisiae and 3-chloro-4-fluoropropiophenone were 100,
40 and 20 g/L, respectively. At optimum condition, 100% of
conversion was achieved in 12 hours of reaction.
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SFaL QAN ARG = Bl 3] TRl 2 Wb
w2 &% QIste], #4 F1HAlIQ1 3-chloro-4-fluoro-(1S)-
hydroxyphenylpropane S 25 ko= ¥7gol w2 ¥4
o] AFHar A} [2-5].

3-chloro-4-fluoropropiophenone F&-&4] $HIHkg-2] A%
2 T30 w Bk, ool thgh 9= oF] Rk Kl
HR] ket B AT Saccharomyces cerevisiae (baker’s
yeast) = ©]-83}] 3-chloro-4-fluoropropiophenone 43
S FHEIITE (Fig. 1). W2 7H 7 0]8-9] HeA, GRAS
(generally regarded as safe)?ls oo 1A o, e
&4 e A vlol e FHuljgkar & 4 gt} 53,
Aol ARGER= 2Jokr A1) Adtel] ull-g- 23)st nlo] <.
Ful 2 AR 3L Qlom, thekst A FHNES-<] vlo]
& FujEA de] 28 o] it} [6-9]. & ATl = S
cerevisiaes ©]-8-3F 3-chloro-4-fluoropropiophenone &gl
Wl G3ks v|X|= thekst QIAES #AsI% oM, ol
HIEFO 2 3-chloro-4-fluoropropiophenone EHIWES-0] %4
k= F3sih.

0 OH
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Fig. 1. Schematic diagram of the 3-chloro-4’-fluropropiophenone
reduction with S. cerevisiae.
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2.1. 3-Chloro-4-fluoropropiophenone $4J

Fluorobenzene 19.5 mL2} dichloromethane 200 mLE
2-o|A] E31ste] 5 71 wHE $F %, 3-chloropropionyl
chloride 20.8 mL& F§l5ke] 53 WGl wyksh
=2 10CE Yzste] AICLE 48] 743 5, 6A1RE
S 80CE 7tdstalet. 202 Wzhe 3=l HCl
18 mLE 37Isle] 1A17Hs<t 80 Cell] Wik sict. wit
¥ WhEEo H,0 250 mLE #33] Fate] AollA] wnt
St} k-5 Separate funnel S ©]-835k] w-2]slal, o}
0] GaE I A 29 49 dichloromethane
£ evaporatorS ©]-23}0] A|A3ISIT}. Toluene : Heptane =
1:5 (15 mL:75 mL)E 37} §, thA] 80CE 2AIKF 53¢
wHksto], A0 2 W7t & 3AIF ok wRksIeIt) vHEo]
X AA= filtering3l] heptane © % washing 3§, 7%

slol RS Brsielct

2.2. 3-Chloro-4-fluoropropiophenone 3+-gJ4l-g-

npo] Q. FujEH N F S, cerevisiae s AFESF] 3-chloro-
4-fluoropropiophenone BHINMS-S 3T tlekst 5=
o] X533} §. cerevisiae (Sigma-Aldrich), 3-chloro-4-
fluoropropiophenone & <31, 100 mM 2] phosphate
buffer solutione 7}ste] & H9&5 5 mL=E BH3lt).
FH|E 2385 30°C 2] shaking incubator (RPM 200)]1A]
6A17F B2t W0, 1 MS] NaOH 48948 317}3}o]
HR3-8-9M2] pHE 72 ZEs3lth 6417 5 W35 SPE
(Solid Phase Extraction) W2 #-2|slal GCE 43131
t}. GColl AR A Varian CP Chirasil DEX-CB (25 m
x 0.32 mm x 0.25 um) ©|t}. $-THS-2] H3E-2 o} e}
ol Akttt

Conversion(%) =

3.8% 94 %

3.1. 3-Chloro-4-fluoropropiophenone 343

Fluorobenzene 19.5 mL¥} 3-chloropropionylchloride 20.8 mL
(F 403 mL, 47.5 g)= o] &3t =3 3-chloro-4-
fluoropropiophenone 41.6 g& AL, T& 87.6%
ojt}. Wk & A¥ES TLC (Hexane : Ethyl Acetate =
4:1, Rf:0.65)2F NMR=Z RISt} (Fig. 2).

3.2. 3-Chloro-4-fluoropropiophenone 3-g4l-2-

S. cerevisiaes ©]-8-51°] 3% 3-chloro-4-fluoropropiophenone
FARES-S Fysielth. SAnkex9] HAsE flst
o] thokst 359 X3 S. cerevisiae, 3-chloro-4-
fluoropropiophenone & ©]-&3sh $keIvk-3-& 3 s}qltt
(Table 1). 34, S. cerevisiae, 3-chloro-4-fluoropropiophenone

O] FEE 717} 40,20 gL & 18k FEE] RS 50,
100, 150 g/L= RSIA7HA SRRk aleiQit. I
Fo] E% WSl 100 g/Lo] EEd-E 7S 73
98.1%2] 7Fd =2 H3HE (Conversion)S SR1SIAT}. =4,
3-chloro-4-fluoropropiophenone 2] 557} HINES-o] 1]x]
© G 5] 218t 3-chloro-4-fluoropropiophenone
o] FEE 10,20, 50 g/L=E WSIAIZIAA HH--5 353
61,20 g/L4] 3-chloro-4-fluoropropiophenone & ©|-8-5131
5 735 7P =& AIES ERISIITE AA, S. cerevisiae
FEE 10, 20,40 g/LO7 WHIAZAA HES-S 423
F A3, 40 g/L2] S. cerevisiaes FHARESC 083131
T 7 =2 AgES Isiglnh. 2 2w A9
A2 HE HAQ AL X5, S cerevisiae, 3-chloro-4-
fluoropropiophenone &%=+ 217} 100, 40, 20 g/LY =
glskgion, o] oAl 98.1%2] &S A
t} (Table 1).
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synthesis. (b) NMR result of synthesized 3-chloro-4’-fluropropiophenone.

Table 1. Effect of glucose, yeast and 3-chloro-4’-fluropropiophenone
concentrations on the reduction of 3-chloro-4’-fluropropiophenone
with Saccharomyces cerevisiae. The 5 ml of reaction mixture was
stirred for 6 h at 30°C and pH was maintained at 7.

Glucose Dried yeast 3-chloro-4’-fluropropiophenone Conversion

(g/L) (gL) (g/L) (%)
50 40 20 95.8
100 40 20 98.1
150 40 20 97.4
100 40 10 95.8
100 40 20 98.1
100 40 50 97.5
100 10 20 97.1
100 20 20 97.2
100 40 20 98.1
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Uh5-© % 3-chloro-4-fluoropropiophenone 2HRES-2] %3k
S5 ARl wel 24813 (Fig. 3). Wke-2] deka Al
2RI 374 5A48] S7FeR] oF 50%2] AgHES vEh
Atk 1 o] % HM3HEC] ST o] vk A8
asigion, ekst 715718 BRIt o]% AAs] ek
o] Z7keb 12A)7F Fof| 100%2] Aea-S GAISIITE

2 3HANESE] o A4kER] 3-chloro-4-fluoro-(18)-
hydroxyphenylpropane- 4330 th RES 27]¢l= 3-
chloro-4-fluoro-(1S)-hydroxyphenylpropane 7+ 2-151-8-2]
Az zA Ato] o] FoJ A AL, oF SA]ZF 355 3-chloro-
4-fluoro-(1R)-hydroxyphenylpropane 2] AJ4ko] FA]o]
o]Fo| 7S &2l SIT} (data not shown). FH-5- 5 8A|ZH
o] A¥st t5-FH= ABrkE42] 3-chloro-4-fluoro-(1R)-
hydroxyphenylpropane 2] H|-&0] X|&% 02 Z7el3IT).

3-chloro-4-fluoropropiophenone ¥-gHH-a-2 4324 0%
O FAFAIE, RES- AAREC] F8FA)e- Hoh= el B
SR FBiit). webA, B ARellA] AREE S, cerevisiae ©|
9)e] teFst vlol e FulE BIAESIY] H2 A4S B
T ATEA S Bolas A9 vlo| e FuiE 3 55
2] grelo] d Qi)
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Fig. 3. Time profile of 3-chloro-4’-fluropropiophenone reduction
reaction.
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o} A3 Ay A9 X5 S. cerevisiae, 3-chloro-4-
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