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Direct Use of NaCN and Aldehydes in One-Pot Asymmetric
Synthesis of Cyanohydrins by Crude (R)-Oxynitrilase

Zheng, Zubiao Yao, Lulu Li, Zhongzhou Li, Xinjun Zou, Xinzhuo™
(Department of Chemistry, East China Normal University, Shanghai 200062)

Abstract Solid sodium cyanide (NaCN) could be directly used to substitute volatile HCN as cyanide source in the one-pot
asymmetric cyanohydrination of aldehydes catalyzed by crude (R)-oxynitrilase from almond with enough acetic acid to re-
strain the nonenzymatic reaction and racemization of chiral cyanohydrins. The effects of acid, crude (R)-oxynitrilase, volume
ratio of water phase, NaCN and reaction temperature on the reaction were investigated. The yields and enantionmeric excess of
most of products are higher than 95%. The proposed method has a high application value because of its simplicity, safety, and

low cost as well as excellent enantioselectivities and yields.

Keywords NaCN; (R)-oxynitrilase; one-pot; asymmetric synthesis; aldehydes; cyanohydrin

TN S FC R — SRAE AR AR A O 5T h AT
TR ERFHED L B Te S AT R AR
(B)-o- LR p- S A5 AT JE S M A fEL A 1= 25 AN
AR AN, R BR G i 7 — H A B AR
FOA TN S e A TR U AR 5 18— el
D R A e/ YT Ra 57 A =
HIFRIEE R, AR R, RN AR, R
AR L, RIS VST AR R 2 B A, I
Hh R T A AT R B R T I 2 i (Hy droxynitrile
lyase, fAjF% HNL) A ZEDHEAL ISR AE AL HON AT 1
TRt & e MG 1 SR, e AR ) 1908 AR (1
RZ RN (1) 45 ol et 2 A A e AT T UL A ik
AR EARAE A AR, B BATO AR N 5 7 S
R, BRI AL R AP e sy Rk R
VBUAS 1) S 0 AT T S e A P B A SRR A
A58t 3 A P 700 e A e I A 249 2% S L 1 1 FH

* E-mail: xzzou@chem.ecnu.edu.cn

R, DRI TT A A A A PR AR I KON 2 NaCN
¥ S AR R, SR HAE T BTl 4 b 50\ BT, A
I A SN ELEAE T [ A AR AU S 5K 1K) HON
DAY I I, D A A LI L TR £ S 1,
AR T U

1 WS

'H NMR i varian INOVA-500 7% i 34 S0 522,
WAR A TMS; JiE Y6 24 tH Pekin Eimer instruments
Model 343 Polarimete I & ; ee i H F % #
CPcyclodextrin-f-2,3,6-M-19 (Chrompack, 0.25 mmX25
m) column Il 5& IEFERS: 250 C, KI2E: 260 C); 454
i Yanano MP 500 44 &5 ASGH 2 CREZIE); 574 T i,
F s I TVE AT 2 AL 2
1.1 EE(CEREEARR &

T A 10 g fEAEK TP EML 2 h 5, £

Received December 27, 2011; revised February 21, 2012; published online March 9, 2012.

1284 http://sioc-journal.cn/

A ©2012 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2012, 32, 1284~1289



Chinese Journal of Organic Chemistry

ARTICLE

B, B, LR TG 3 e, 13 A A me s
FLEE 4 g, B TUKF P ARAE 5.
1.2 INEEZEREEEESHIE X

I R 2.0 mmol, WARFEEAN 0.21 g (2 mmol),
DY VEARAZ 0.1 g (0.3 mmol), A% 5 mL, /K 1 mL,
RAZEmBEE 1 h 5, MR AT 02 g (4.0
mmol)FIAEE 0.16 g (2.0 mmol), %RV 0.5 h, N
JRIF 0.4 g (4.0 mmol), ViR, 7385 LKZE, LRL
BEACIN, MRS AL B s, JoKBRRR N T 1, BRis
A, O, K SR VER: VORI
k) V(£ 18 L) = 10/1 /R T tiik. 3= GC K
W e L RS- S AL AR T H UEg I ).

1.3 FHZEREERE 3a~3r IS

HUEALEY 0.18 g (3.6 mmol), 75 7 4 15 it Al HH il
0.5g, /K5mL, FAEF 9mL T 25 mL S8 &%
B, VOKBHINAVKESR 0.24 g (4.0 mmol), HEFEHI2]
S5, TS 88 S e s i 1a~1r 3.0 mmol FlRH
fif 1 mL VRSV, RS, HiFE O 48 he O
10 mL LMR LFEAEHL 3 IR, NN ZFRTEF 1.02 g (10 mmol)
FANEERE 0.79 g (10 mmol), =M 3 h. JIAZK 10 mL,
oy LIKIE, WEEM G LR ESE, T, BRI
JEAF TR ), A S S VR VR IR/ V(&
1% T8 = 10/11#3 Lk, 2> BEr=ms GC Rk

(R)-(+)-a- LB H -2- R 3 L) (3a): TG (A 44
0.51 g, 73 98%, GC Kyl 99% ee, F:iil: 130 C, .
1.0 mL/min, fpgjor=20.8 Min, fuyine,=22.9 min; [a]y +6.3
(¢ 0.092, CHCL) [1it"" [a]d —6.2 (¢ 1, CHCly) for
(S)-3a with 96% ee]; "H NMR (500 MHz, CDCl;) d: 2.17
(s, 3H, CHs), 6.41 (s, 1H, CHCN), 7.44~7.46 (m, 3H,
ArH), 7.51~7.53 (m, 2H, ArH).

(R)-(—)-0- LA IE-2-(4- A LRI ZHE3b): &
IR 0.58 g, 77 95%, GC Kl 99% ee, FEif: 140
C, #HA: 1.0 mL/min, figjor=>50.7 min, fpinor=256.1 min;
[a]ls —7.0 (¢ 0.51, CHCL) [lit.*) [a] +6.77 (¢ 0.69,
CHCl3), for (S)-3b with 98% ee]; '"H NMR (500 MHz,
CDCly) 6: 2.14 (s, 3H, CH3), 3.84 (s, 3H, OCH3), 6.36 (s,
1H, CHCN), 6.95 (d, J=8.8 Hz, 2H, ArH), 7.45 (d, J=8.8
Hz, 2H, ArH).

(R)-(+)-0- LBEAR Ha-2-(3- AL K IE) 2B Be): 6
IR 0.57 g, 77 92%, GC Kl 99% ee, FEif: 140
C, #HA: 1.0 mL/min, fijor=40.8 min, fmino:=43.4 min;
[a]l +5.0 (¢ 0.85, CHCL) [lit*Y [a]} +4.8 (¢ 1.0,
CHCl3) for (R)-3¢ with 94% ee]; '"H NMR (500 MHz,
CDCly) 6: 2.18 (s, 3H, CH3), 3.84 (s, 3H, OCH3), 6.38 (s,
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1H, CHCN), 6.99 (d, J=7.5 Hz, 1H, ArH), 7.03 (bs, 1H,
ArH), 7.09 (d, J=7.5 Hz, 1H, ArH), 7.36 (t, J=8.1 Hz,
1H, ArH).

(R)-(+)-0- LB EIL-2-- A LRI 2 153d): &
WK 0.58 g, 7% 95%, GC Kl 98% ee, FEif: 133
C, #HA: 1.0 mL/min, finr=51.5 min, fyjor=>52.8 min;
[a]f +21.0 (¢ 0.45, CHCly) [1it.’ [a]f —19.6 (¢ 1.6,
CHCly) for (S)-3d with 77% ee]; 'H NMR (500 MHz,
CDCl3) 8: 2.17 (s, 3H, CH3), 3.88 (s, 3H, OCH3), 6.71 (s,
1H, CHCN), 6.94 (d, J=8.0 Hz, 1H, ArH), 7.04 (t, J=8.0
Hz, 1H, ArH), 7.43 (t, J=8.0 Hz, 1H, ArH), 7.57 (d, J=
8.0 Hz, 1H, ArH).

(R)-(+)-0- LR FE-2-(4- T 75 3E) L5 (Be): T
140.57 g, 7% 99%, GC Kl >99% ee, Aili: 140 C,
3 A: 1.0 mL/min, tmajor = 17.5 MiN, #pine: = 19.0 min;
[a]5 +3.7 (¢ 0.80, CHCL) [lit.*¥} [a]¥ —3.5 (¢ 1.99,
CHCLy) for (S)-3e with 90% ee]; '"H NMR (500 MHz,
CDCly) 8: 2.17 (s, 3H, CH3), 6.39 (s, 1H, CHCN), 7.15 (t,
J=8.6 Hz, 2H, ArH), 7.52 (dd, J=5.2, 8.6 Hz, 2H, ArH).

(R)-(—)-0- LA He-2-(4- S K IE) G (36): oW
1£0.61 g, =% 97%, GC 1l 97% ee, FLifh: 140 C, #
A: 1.0 mL/min, Imajor=33.7 MiN, fryiner=237.4 min; [oc]zD5
—11.0 (¢ 0.11, CHCL) [litP) [a]y +8.26 (¢ 0.58,
CHCly) for (S)-3f with 96% ee]; '"H NMR (500 MHz,
CDCly) 6: 2.17 (s, 3H, CH3), 6.38 (s, 1H, CHCN), 7.40~
7.50 (m, 4H, ArH).

(R)-(+)-0- LA IE-2-(4- 1K IE) 45 (3g): Totail
1£0.74 g, 7% 98%, GC £l 99% ee, #Eilk: 150 C, #
F: 1.0 mL/min, fogior=37.6 Min, fpino:=40.6 min; [a]d
—11.6 (¢ 1.12, CHCly); '"H NMR (500 MHz, CDCl;) §:
2.17 (s, 3H, CH3), 6.36 (s, 1H, CHCN), 7.40 (d, J=8.0 Hz,
2H, ArH), 7.60 (d, J=8.0 Hz, 2H, ArH)"**\.

(R)-(+)-0- LBE AR FE-2-(4-THFE I 25 (3h): At
1K 0.65 g, 7% 98%. [alb +2.2 (¢ 2.0, CHCly); 'H
NMR (500 Hz, CDCLy) d: 2.22 (s, 3H, CH3), 6.51 (s, 1H,
CHCN), 7.73 (d, J=8.5 Hz, 2H, ArH), 8.32 (d, J=8.5 Hz,
2H, ArH)P¢.

(R)~(+)-0- LI AFE-2-(2-F A L) 45 (3i): LB
140.61 g, =% 97%, GC 1l 70% ee, F1if: 120 C, #
A: 1.0 mL/min, Imajor=560.8 MiN, friner=>57.7 min; [oc]zD5
+25.6 (¢ 0.12, CHCly) [lit."” [a]f —31.8 (¢ 1, CHCL)
for (S)-3i with 90% ee]; "H NMR (500 Hz, CDCl5) d: 2.19
(s, 3H, CH3), 6.70 (s, 1H, CHCN), 7.47~7.39 (m, 3H,
ArH), 7.73~7.71 (m, 1H, ArH).

(R)~(—)-a- LB A8 e -2-(3,4- W F A IR L) 2 i
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(3j): LAk 0.64 g, 773 98%, GC KLl 99% ee, A
160 C, #/: 1.0 mL/min, fuyjor=37.3 min, fiiner—239.2
min; [a]y —15.0 (¢ 0.27, CHCL) [lit.* [a]d +12.4 (¢
0.70, CHCl;) for (S)-3j with 91% ee]; "H NMR (500 MHz,
CDCly) 8: 2.15 (s, 3H, CH3), 6.03 (s, 2H, OCH,0), 6.31 (s,
1H, CHCN), 6.84 (dd, J=0.7, 7.7 Hz, 1H, ArH), 6.98 (s,
1H, ArH), 7.0 (dd, J=0.7, 7.7 Hz, 1H, ArH).

(R)-(—)-0- LIEAAHE-2--FREAFEH L) L5 (3K): TE
OAR 0.71 g, 773 89%, GC Kiill 93% ee, FEi: 185
C, #HA: 1.0 mL/min, figjor=45.9 min, fpino:=46.6 min;
[al —4.9 (c 0.83, CHCL) [lit"" [a]y +6.7 (¢ 1,
CHCl;) for (S)-3k with 93% ee]; '"H NMR (500 Hz,
CDCly) 6: 2.17 (s, 3H, CH3), 6.36 (s, 1H, CHCN), 7.07~
7.02 (m, 2H, ArH), 7.19~7.15 (m, 2H, ArH), 7.26~7.23
(m, 1H, ArH), 7.42~7.36 (m, 3H, ArH).

(R)-(—)-a- 7, T 28 H -2-(4- B, -3- R AR L A3 4 s
3D): LA 0.74 g, 7% 87%, GC KLl 85% ee, A
185 °C, #/<: 1.0 mL/min, fyyor—=44.0 min, fpine—44.9
min; [a]h —6.4 (¢ 0.58, CHCl); 'H NMR (500 Hz,
CDCly) 6: 2.17 (s, 3H, CHs), 6.32 (s, 1H, CHCN), 7.01~
7.02 (m, 2H, ArH), 7.17~7.21 (m, 2H, ArH), 7.27~7.30
(m, 2H, ArH), 7.36~7.40 (m, 2H, ArH)*".

(S)-(—)-a- LBEARFE-2-2-MKI ) Z 5 (3m): LA
140.49 g, 773 99%, GC kil 95% ee, FEifi: 130 C, %k
S 1.0 mL/min, fogior=12.1 min, fpipe:=12.7 min; [a]p
—17.0 (¢ 0.85, CHCL,) [lit.*® [a]® +7.8 (¢ 1.09, CHCL)
for (R)-3m with 53% ee]; "H NMR (500 MHz, CDCls) &:
2.17 (s, 3H, CH,), 6.46 (dd, J=2.0, 4.0 Hz, 1H, OCH=
CH), 6.48 (s, 1H, CHCN), 6.70 (dd, J=1.0, 4.0 Hz, 1H,
CHCH=CH), 7.52 (dd, J=1.0, 2.0 Hz, 1H, OCH=).

(S)-(—)-a- LB EA FE-2-(2-WEWy 35) 5 (3m): T
140.37 g, /7% 67%, GC kil 98% ee, FEifi: 130 C, #k
S 1.0 mL/min, fogior =21.3 mMin, fpine:=22.9 min; [a]p
—10.0 (¢ 0.26, CHCL;) [lit.**! [a]® +10.4 (¢ 0.3, CHCL)
for (R)-3n with 99% ee]; "H NMR (500 Hz, CDCls) 8: 2.17
(s, 3H, CHy), 6.64 (s, 1H, CHCN), 7.05 (dd, J=3.6, 5.1
Hz, 1H, SCH=CH), 7.36 (ddd, J=1.3, 0.6, 3.6 Hz, 1H,
CHCH=), 7.46 (dd, J=1.3, 5.1 Hz, 1H, SCH=CH).

(S)-( — )-a- . B 58 HE -2-(5- FP L 2- WE Wy ) 2 )
(30)): WK 0.32 g, 7% 54%, GC Kl >99% ee,
FEdL: 140 C, /< 1.0 mL/min, fogjor=22.2 min, fpinor=
23.8 min; [a]3 —15.9 (¢ 1.21, CHCl;); 'H NMR (500 Hz,
CDCly) d: 2.17 (s, 3H, CH3), 2.51 (s, 3H, CH3), 6.55 (s,
1H, CHCN), 6.70 (d, J=3.5 Hz, 1H, CH=), 7.14 (d, J=
3.5 Hz, 1H, CH=).
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(S)-(—)-a- LI AAIE-2-(5-VR-2-BEWY IE) 4B (3p): T
AR 0.62 g, 773 79%, GC Kiill 98% ee, FEilL: 140
C, B 1.0 mL/min, fpjor=38.9 min, fyino:=42.9 min;
[a]5 —17.3 (¢ 2.6, CHCl3); "H NMR (500 Hz, CDCls)
2.18 (s, 1H, CH3), 6.54 (s, 1H, CHCN), 7.02 (d, J=3.9 Hz,
1H, CH=), 7.13 (d, J=3.9 Hz, 1H, CH=)P",

(R)-(+)-a- LIRAIE G (3q): LAk 040 g, =
HE95%, GC il 95% ee, FEdd: 140 C, #H<: 1.0
ML/Min, fgior=7.8 Min, fpiner=38.3 min; [a]p +67.5 (¢
0.51, CHCl;); 'H NMR (500 Hz, CDCl3) §: 1.0 (dd, J=
7.0, 7.5 Hz, 3H, CHj), 1.50~1.57 (m, 2H, CH,), 1.86~
1.91 (m, 2H, CH,), 2.14 (s, 3H, CH3), 5.32 (dd, J/=6.0, 6.5
Hz, 1H, CHCN)P!.

(R)-(— Yo~ £ W A8 HE-2- 28 HE TR 5 (3r): T €6 3 4
0.10 g, /=% 17%, GC Kl 80% ee, #ili: 140 °C, #HA:
1.0 mL/min, fmyor=27.6 min, fmino:=28.2 min; [oc]zD5 —
15.0 (¢ 0.21, CHCLy) [1it."” [a]d —15.2 (¢ 0.34, CHCI,)
for (R)-3r with 78% ee]; '"H NMR (500 Hz, CDCl;) & 1.99
(s, 3H, CH3), 2.14 (s, 3H, CH3), 7.33~7.53 (m, 5H, ArH).

2 RSN

N A B A8 T NaCN A Sy U 1) Tk Ak,
N R AR RN R 0] (1)1 RN 2 R N, BT A
F 5 ee (T MEFUEE, BT BE bk AE SN ek, S5
PP G2 2B R B (2) NaCN 55 U7 TR A e H i
164 HON, (HFBE— oA e, (3)MF 14 NaCN
T BRI AR, H =R 10 N 28 5 R AE ST
NN, I AR Ak s N 5 402 S 80 4 1 o
e

T2 AN ) R, AT SN B 2R TR
UG, TN CEREFRIERE, =i 3 h, K FHEmne
AL O- LA EY), WS T T F I 0 ek,
[ st 57 T PRl o2 FHE P2 1) ee {H.

SRIG, 658 T RN N IR SE (R 1), 24 e B A T A
IR R N ZE M YR 0.8 equiv. (UBSTRI, 175
BT AN F I (% 1, Entries 1 F12); 4RI
FHEIEZE 1.0 equiv.hf, a- LB IE-2-285E 21 (3a) LA
98%ITIISLHHI1 98% ee $K1F(# 1, Entry 3); I & IR [
AT ee (5 F(E 1, Entry 4), 41 255 %
N, PRI I 97%, (HIH ee HIEH O(F 1,
Entry 5). 6 WX AR S N [ 52 WAl K. R 1) FE AN A2,
NaCN TCivE4 i #:40 Jy HON, S804 N 5 &
H R IO ZE I N, L REA 21 T AN e 1) S B = 4.
AL 3 P o D T R 2 O IS T 7 109 Tk A 514,
SRR~ G2 F 0 T T B A k.
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Table 1 Effects of acid on enzymatic reaction

Entry Acid Yield”/% of 3a  ee/% of 3a
1 0.2 mol/L citric buff” 47 0
2 HOAc (0.8 equiv.) 89 0
3 HOAc (1.0 equiv.) 98 98
4 HOAc (1.2 equiv.) 96 97
5 HCI (1.0 equiv.) 97 0

AT PR E(3.0 mmol), A {AEIEE(0.5 g), NaCN (7.5 mmol), 7K
(5 mL), =AEK(10 mL), %, 24 h; B 2a 75 LFREF(10 mmol)FIrtk
IE(10 mmol) HHE4k Ny O- LA IS 25 BE3a); b 43 B, © GC K, /5
mL 0.2 mol/L Fr 5/ ki TR N 2% VK K.

Mt PR FH ) s B AR s e B A 5 3 (R 2). Mg T
XoF TN LR AR K A 2R 2T (1 5 I ) St 32 % 2 B ¢
K. fEEGHEA 0.5 g I, 3a 11 ee (H A 46%; 1
1.5 g I, 3a AT 87% ee; (HAEIZMAR T, A S mL
K, B 0.5 g I, 3a k2] T 98% ee(H 2,
Entries 2 F1 4). 7EubReal Bt — DRCIEANHLE 52 7 /K%
AR (R 3). IEFE S N BEVE A B, Estin
AANRIR K. 247K 5 e R ARBLEE AN 0/15 T3 5/10
i, 3a 11 ee fH MM 46% Tt 2] 98%(5K 3, Entries 1~3). {H
B K R EE B AR S8 K, 3a 1) ee ([ IZ 0 T RE(R 3,
Entries 3~6). Ui WK A S N R 52 AR K. i)
JKA B AT NaCN ¥, SN m] S A kAT, Hid
K, AR R AT R T 508 1 SRR I HESR AR N
N, BRI AR K TR o R A SO, B ee
E I BRAR. FEA S NAR R, K5 e IR R AR AR L A

R2 BRI E R RN S ¢

Table 2 Effect of almond meal on enzymatic reaction

Entry Almond meal/g Yield®% of3a  ee/% of 3a
1 0.2 97 (97% 40 (94%
2 0.5 97 (98% 46 (98%
3 1.0 97 (98% 83 (97%
4 1.5 98 (98%) 87 (95%

@I N AAF: ZE (3.0 mmol), NaCN (7.5 mmol), FERR(8.0 mmol), 5 ATk
(10 mL), =ili, 24 h; FEY) 2a 75 ZFEEF(10 mmol)FEIE(10 mmol)H
AL O- QIR IEHE L HBE(3a); © 43 B, < GC K. 45 mL KB R
AR,

R 3 AL S ) 5% 1

Table 3 Effect of water on enzymatic reaction”
V(H,0) : V(i-Pr,0)/

Entry (mL : mL) Yield®/% of 3a  ee/% of 3a
1 0/15 97 46
2 213 98 93
3 510 98 98
4 1515 97 96
5 105 98 91
6 132 98 81

¢ RN GA: RFEE(3.0 mmol), & A HENERE(0.5 g), NaCN (7.5 mmol), M
(8.0 mmol), =, 24 h; FEL =Y 2a £ LFREF(10 mmol) FINLIE(10
mmol) P AL O- LA IR 56 Ba); © 4r B, < GC Al
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5/10 B, AT LA by A A B 3 1) Le A

Fiah, FRAEN IR R SN . AL
R 2.5 equiv.[F K 1.2 equiv.if, 3a FIBCR A iA
95%, ee fHA 98%; BE—2F, it FEE M 5 ik B 48 koK
Hriy, IR ee 1HAT TN 95%F11 98% 4 my 2 98%Fl1
99%.

U, BATAA, VS HHAE ] NaCN AE A5
AEAAR P TP SRR A S 3 T 368 380 1) ) R 245 BB 4 (1)
fiE vk, B TR RN A5 3.0 mmol BE(Hi), 0.5 g
WA WS R B, 3.6 mmol EUAkAN, 4.0 mmol BEER, 10
mL 5T S mL KAEVK/KI 461 R W 48 h. IRt
NG RE B 957 Al ()« Wl . WEWYIE . IR A5
HREME RIS RNV, L8 R 4 Fos.

R IR B HUARIE AL BEAS 2 2 0 KN, HX
AR I 1) HL 725 AL 6 S B IR ee {E SE AN K.
TV A S f TR ARSI tb~1d, 2 F AR
THEEE W =R F 1) 1e~1h, HSFEL Y 3b~3h [f17=%
H1 ee 1153 511 =92%F1 =97%(% 4, Entries 2~7). fil#h
R AR AR F I 1, S TDBCR A v] A 98%, {HIL ee fH
S 70%. UaIIARAL SR 7 1T E 5 M0 K AN A A
ORIBCAT . XA FEOR R I P24 3h /1 GC ARBAT I H,
AREEAE GC Ky h g i, Hhe el [alb +2.2 (¢
2.0, CHCLy), UtHTFMEMAEE. R B o i Rt A
PIBATE 1k FOUOOGUIERE 10, JLP=Mi =203 i AT 14%
1 13%, ee [HMANAE 85%H1 75%, 7K SN I 8] i 48 h
FEK A 300 h 5, 7] 238G N 42 89%H1 87%, ee fH H
A3 T4 E] 93%F1 85%(F 4, Entries 11~12). Z4HJE
I FF S R URE = 3me IBCR AN ee {93510 99%
F195%; BEWY =) 3n FIBCR AN ee {85 SCHR[2514)
TE 2 TARAL; 5-FFIEBEY RS =) 30, WA &
2 54%, (PN BRIEFEVEIR =, ee {1 >99%; 5-1RIBEW)
(=8 3p W B I T AR AR B R R IR =4, 3
98%H] ee fE th i T~ SCHRAE ) 86%, IX 1T it 4 T
T R T RN AR BT S PR RS & T %A R,
IE TR~ 3q 725 h 95%, ee {H N 95%; HIKZ,
P ] B8 T2 PR, 7 3r HAT 17%7= %51 80%
ee, 5 CHERIRIE ALY,

A R R RS ] Scheme 1 S fij S dthiik. &
PR PR B R VA A 2 P K ) NaCON 7 JEA R s
MAER HON, Ml 7 CNRIZE S 4k 27 s )
M. HCN FIZE H AT RERS B M4 T 2E TP e, F
PRSI = Py o == S AR (1) A O- S
FtER, ST RN IR R, A8k 5 T T
(R — 20 R AN AN A, =y A0 R w6 Wi 8
P T Hbrr=4.
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Table 4 Direct use of NaCN and aldehydes in one-pot asymmetric synthesis of cyanohydrins by crude (R)-oxynitrilase

o (R)-oxynitrilase, H,O

R™ "H  NaCN, HOAc, i-Pr,0,

ice-water bath

R

OH  (CH5C0),0 OAc

CN pyridine, 30 C R CN

(e ST e L AT e (I (T
ozNg “”’@f <]ij Cr Cﬂk @ T o e o

S (r)
Me@/m Br@/ ®), ~~_C"0a), ©)kMe

Entry Substrate Product Yield”/% ee% Entry Substrate Product Yield”/% ee!%
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