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Abstract

Chiral alcohols are a group of the most important building blocks, and have been widely used in the
pharmaceutical, chemical and agriculture industries for production of chiral information into the
products. (R)-[3,5-bis(trifluoromethyl)phenyl] ethanol is an important chiral intermediate for the
synthesis of a tachykinin NK1 receptor antagonist widely administered to cancer patients without the
nausea and vomiting side effects that often happen with chemotherapy, such as Aprepitant (Emend)
and Fosaprepitant (Ivemend). The biocatalytic asymmetric reduction of 3,5-bis(trifluoromethyl) ace-
tophenone is an effective approach for the preparation of (R)-[3,5-bis(trifluoromethyl)phenyl] ethanol.
In this paper, a novel strain HNNQ1, which had highly efficient reduction for 3,5-bis(trifluoromethyl)
acetophenone, was isolated from a soil sample and identified as Stenotrophomonas sp. The reaction
conditions for prepared (R)-[3,5-bis(trifluoromethyl)phenyl] ethanol by whole cells of strain HNNQ1
was carried out. The obtained optimized conditions for the bio-reduction are as follows: 2-propanol
with a concentration of 15% (v/v) as co-substrate, buffer pH 7.2, 40 mM of 3,5-bis(trifluoromethyl)
acetophenone, 250 g/L of resting cells as biocatalyst, reaction for 15 h at 30°C and 150 rpm. Under
above conditions, best yields of 98.8% and 99.6% of product ee were obtained, respectively.
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] ZBRE B TR RIER N ATT I 5] 2 5% 0 ATHR e INK-1 52 4435 5570 (G B B bt A8 AT AE v bt 38 )

BEFHF AL AXREDEE3,5- (=R F )RR ZWHEM & (R)-[3,5- = (=R F )R ZBEH
HEHFE. XX LBHHFERE KRNI [B35-N(=ZRFE)VERE|ZHES BEERE P MEYEK
HNNQ1, ZHE ML e NEFR B E B (Stenotrophomonas sp), # NEFEEEHHANNQL. XTEHE
HNNQ1 AT FRIEE ] & (R)-[3,5- (=R T 2) K E] Z B AT THEFE, SR RH, HHRHNNQ1H
BERFEFZAFINT: HBEYMEAREEE, HIREN15% (v/v), KREFEA30C, RMEMBEpHAN
7.2, BIEHIRYIKEN40 mmol/L, BAWRE N250g/L, RIEEIA15 h. _ EREMLET, W=
AN WA T & 1H (enantiomeric excess, ee) 437 498.8%%199.6% .
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PR ERG R M, Tz A 25 Tl RS TRIAME S 4538 1] [2] [3], 4Bl 7ERI 25 Tk,
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-4-ZRFE TR L1561 LA R IR 25K 0 R (Enalapril). - DUIR% F)(Benazepril ) A1 i75 3 F (Lisinopril) [7].
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2.1. B
9% WU 1 (Stenotrophomonas sp) HNNQ1, HIAS S0 M -3 rh i 1515 21 .
2.2. W5

[3,5- (=AM I A I 2, WHEAR[3,5- (=8 ) FEIE] A, (R)-[3,5- (=5 F 3L Z I 2 B
(S)-[3,5- (=R ) R AW AL & B A gERH R B AR A A o HAh 7 oy B P A4 57 58 4 b
g,

2.3. EFE

5 e “TAR R 973 [3,5- (=& H 35) 43 287 50 mmol/L, (NH,),SO, 2 g/L, KH,PO, 2 g/L,NaCl 1 g/L,
MgS0,-7H,0 0.5 g/L, Eill§ 20 g/L, pH HR.

BRI B FRFL: WIaRE 10 g/L, AN 5 /L, BEEE 4 g/L, (NH,),S0,2 g/L, KH,PO, 1 g/L, NaCl 0.5
g/L, MgSO,7H,0 0.5 g/, Eifig 20 g/L, pH HR.

PhF R MeRE 720 W%NE 10 g/L, EEMRS gL, BEEE 4 ¢/L, (NH,),S042 g/L, KH,PO4 1 g/L,
NaCl 0.5 g/L, MgSO047H,0 0.5 g/L, pH H#R.

24. WL

2.4.1. EFhIHE

10 mL FAEFRER K R IIN 1 g HREFFE2T, WL 0.2 ml BB B & 557754+, 30°C, 150 r/min,
B9t 7 ds SRJERIDUE SRR IR 1 ml BURTEER) B AR 7R, 30°C, 150 v/min, RKiFR 7ds AR IKESE
IR0 MIFRE 100~10,000 fi%, AR 0.1 ml WRAGE R FARIE 7R 4L b, 30°CHHIESSIR 3 d, WP
TR H BRI T3 AL e D15 5%, U R Bk

FROETAE: BRI PRI — B A & 00— b 55 97 > KB 37— A WA — S G A =47
—IRAFE R Bk
2.4.2. BifpLE

FIHT - 2 WSS R R A M3, Iy iR TS 16StDNA,, K¢ 4358 8] 5 41 % EL 43 47 GenBank
DRI 751, M R GU R A, LABH € I 18 R R

(¢}
FiC F;C
Microbial cells
Isolated enzyme o
CF, CF,
3,5-bis(trifluoromethyl) acetophenone (R)-3,5-bis(trifluoromethyl)phenyl ethanol

Figure 1. Preparation of (R)-[3,5-bis(trifluoromethyl)phenyl] ethanol by biocatalytic
B 1. EMRELEHIER)-BS-RERRE)FE|ZE
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2.4.3. BIFESE

ARG MR E AR AP 1 i Fp 2R R b, 30°CHEIRIEFR 2~3 d, 4’ CUKFETRAF .

FhF 595 NS IR AR BREL | BB A NPT 5 950k b, 500 mL #EE 2 & 200 mL, 30°C
WG F%, PRIKFEHE 150 rpm, 537 24 ho

REFEETR R TR IF AT CL 8% (viv)REePh B4 2 3647 200 mL K F# 5577 511 500 mL #ETE R,
30CIRGEFE, FRIRFETE 150 rpm, K557 48 h,

2.4.4. EIMULEE
MRRRARISCSE : BRI, F R IERE 2T 8000 rpm, 4°C &0 10 min, FF25 RIEW, WA
AEFRER KPR, B0 10 min, WOEBRERE IR A, .

2.4.5. TRFRERR K

W — 5 B B0 A5 B IR B AR BV T IR B 22 vh (0.2 mol/L, pH 8.0)H, HIA— &R 1I[3,5- (=%
L) R Z B AT — A FR A R A, BT 30°C, 150 r/min MIREPR B S 24 he RS H G, RN
W 2 ZBE 2L, 8000 rpm, 4°CELr 5 min, HY 1 mL _E3BEWAINIADEI K MgSO, TR, KA
FH TS S A o

2.4.6. SHEHEBIESH

ANKF TR 5 I 25 BRI 5 S N R ERGHR AR 1R 7= 0 R e B T A DR B SR L SAH B 1% b, FH P b i o 1o
WA+ e B 1 mL ZEHGRINA 2 uL + =5 4T 2047 o

AR TE A HAR B E GC-2014 SUMHMIEA: SE[E FLHL % CP-Chirasil-Dex T-PEB4HE “UH (i
(25 m x 0.25 mm x 0.25 pm). FHSHNEAE, MEN 2 mL/min; PR 1 pl, SN 15:1; Kl
AR CHERLEE Y N 250°C; (i ARiR B 80~180°Cs FHRIESE: 8°C/mins AIll#E A FID. &40 (1] Hi U Ff
2904 [3,5- (=8I 28 3.657 min, + % 7.365 min, (S)-[3,5- ~(=F I AL 2.8 8.398
min, (R)-[3,5- (=9 F 5E) K] 2. 8.798 min.

R A W TR AR RT HE (RAFDO AR IR R, R ) o B e 2 98 PR JES A0 AN 7 P R

Siemx C+— g
Crm= frpx ————

Stz
Crem = it x Swnx i
Stk
MR B F=E Y, RN Y% = Crn/Cox 100%. TN Con C o Tl A I NLERGR JEE VD D JEE
IR S5 R ISR 285 SIS 740 ) PR R MR B
FENR G 240 o LA 5  (enantiomeric excess, ee) R E . & X N:
Cr—Cs
 Cr+Cs
A Cr A C 4330 R YR S FRU[3,5- (=5 F 3% ) 2R 38 ) 21 1 BE JR Ik
3. BZR5R
3.1. BMiHESEE
T WITHEAE G, N R A B — R R I IR B TR PR HNNQL, B =k B Ak & BU(R)-[3,5-
T(ERFIE I O, & TEWFPT, 1%E 16StDNA (1462 bp) 5HEF ZE IR HMIE PBCCI

(Stenotrophomonas maltophilia strain PBCC9, GenBank & 3% 5 No. HM775375. 1)FIARLE N 99%, [A 1,
ik HNNQ1 % 58 577 iU 1 )& (Stenotrophomonas sp.), 1% N Stenotrophomonas sp. HNNQI o

ee x100%

}jft
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3.2. FFRERR KIS

3.2.1. AN EFER BN R = ee ERIFM

ARSCWETE T RN A AR LR, RERE. Hulh. RARE. OB, WS NEIFREH B
JEIX = A ee EMIFEMT, S5 RILE 2, @1 2 AN, WRIX LB R A Bh TR AL [3,5- (=
BE) IR R AR FR I R ] % (R)-[3,5- (=90 FH ) AR BE | ZRE I 7= 2 0 ee {H, HL DA B Nl DR 1) 7=
A ee [HR T, 57 0A 84.6%H 96.1%.

3.2.2. RIS EEERES =M ee ERFM
AW T 04 5. 104 154 20 25+ 30+ 35 F1 40% (v/v)Z5EUR 5 () 5 TR R 0 72 6 000 ee B ISR, 25

R 3.

HIEl 3 AR, AR g IRV A RS S TR IR EE G 0, P g i, 55

- %
100 — V77 eefti 1%
N % 2 U v 7
%
I 80 |
(5]
2 L
e
L 60 |-
40 -
20
o W

12345678910
LA, 267008, 3. 22500, 4. 514005, 5L, 6. 8EHE, 7.5,
S SETNEE, 9.7., 10 HfE

Figure 2. Effects of co-substrate type on yield and ee values
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Figure 3. Effects of 2-propanol concentration on yield and ee values
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FERIRBIRR, N 96.9%, SRJG T INEEEE 4k S Ky, PR MK, AN, SRRV, RN
B (RN m] DU B =01 ee {H, H ee (EFESF IR IR INALA K, #RTE 97%LL o 25 AR, &
MR R S RN 0 B B R PN 15%, BLIREE R, P9I 7= 2 A0 ee 1H53 1N 96.9%F11 99.5%.

3.2.3. RELBEX R ee BRI

KCHEFE T ASFE R E 20, 25, 30, 35 A1 40°C)X P22 H0 ee AR, 458 WA 4. HE 4 7]
A1, AEA[3,5- (5 ) IR R AN R B iR ) £ (R)-[3,5- (=38 H 28 ) AR 2 | £ 1) e A S B I
30C.

3.2.4. & pH EXF =M ee ERIFNY

ARSI T G AN 6] pH AEX = 30 ee MM, SR 5. IS aran, 0[3,5- (=5
FH 35 ) R ) 2T A0 R 3 JER 1) 28 (R)-[ 3,5~ (=9 FH B8 R B | S B2 S AR G2 vl pHL AL 7.2, MR =4 17
RA ee 5514 99.2%1 99.7%.
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Figure 4. Effect of reaction temperature on yield and ee value
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Na,HPO,-F7 152 : 4.2+ 5.0+ 5.6+ 6.0, Na,HPO4-NaH,POy: 6.0+
6.5, 6.8, 7.2, 7.5, 8.0, tris-HCl: 8.0 fil 8.5

Figure 5. Effect of buffer pH on yield andeevalue
5. &R pH EX = RH ee ERIFNT
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3.2.5. [RMIKRE ST =3 ee ERIF M

AT T VAR B AR AN B I JEY(104 204 40, 60+ 80 A1 100 mmol/L)X} 7= Z Al ee H [ 5
W, Z5SRILE 6. B 6 a5, FEERIRYININKEE N 40 mmol/L, MR F=#f 7= A ee 155N 95.6%
F199.7%.

3.2.6. EAREXFERM ee EAIEM

BUAS [ 96 F FOE 8 442(100 150+ 200+ 250 300 A1 350 g/L)E% T BB £h 22 v, A 40 mmol/L
I[3,5- (=30 ) R B SN 15% (AR LO) R AEE, BT 30°C, 150 r/min BFERHEE M 6 he
GGG, SAHEIE AT = 2R ee fH, SR WLIE 7. HHIE 7 WIA, SRR AR INE N 250 g/L,
UL =P 72 5 ee E 5 HIA 50.8%41 99.7%.

3.2.7. AXRIER R KBS FEh %

A SCWF T AE AR I N 454 R (5 mL 0.2 mol/L pH 7.2 ] Na,HPO,-NaH,PO, ZE ik & , 250 /L & 5
4, 40 mmol/L [3,5- (=5 ) A LW, 1 mL FAEE, 30°C, 150 rpm), Bk HNNQ1 AXFHRIE i
[3,5- (=40 35 2K 35 Z B H 45(R)-[3,5- (S PR R R Z W e S A2, 45 R I 8.

HHE 8 mIn, BEE NI R REK, FREREE R, ee LT RFFAA . Y BENEE] 15 h 5,
FEYI PR R AR AN AR LI PR ee 20N 98.8%F1 99.6%), M IEARTE M. KL, i [ NFE1L
Fr @189 15 he

100 -

80 |-

60 |

PR (% Flleedt /%

40 | —— H [%
—e—eefli /%

20

0

L L L L L
0 20 40 60 80 100

J&& < FE fmmol/L

Figure 6. Effect of 3,5-bis(trifluoromethyl) acetophenone concentration on yield and ee value
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Figure 7.Effect of cell concentration on yield and ee value
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Figure 8. Process curve of prepared (R)-[3,5-bis(trifluoromethyl)phenyl] ethanol by the asymmetric reduction
8. NXIFRIERFIZ(R)-[3.5-Z(ZRmPE) K| ZEzrvid f2ihzk

4. &g

M AR 36 75 B — R P BRI SR B I B bR, 8 %5 08 N S TR L B (Stenotrophomonas sp) HNNQI,
B AE IR ARG A (R)-[3,5- (TR R IR Ll . A IR SE0G, #E B Ak HNNQ1 AXFrid
JE[3,5- (= P IR SRR SR i A s B BRI N R RS, BRI INIREE N 15% (RBLLL), &
NAEER 30°C, RNEMWR pH N 7.2, JRYIHKEN 40 mmol/L, BARHKEN 250 g/L, JRMNEEN 15 ho
15 IR, PRI =R A ee {H50 510 98.8%F1 99.6%.

E&WE

R 48 R 2 AL AU 2 ST RN B 1 SR I8 v R I H (143252) % By, 1 R R 2= AL 2wt s R e I H
(E51530).
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