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1. Physico-chemical data of the products

(S)-1a (1-phenylethanol): [a]*’p = —41.6 (¢ 1.1, CHCI3), Lit. (1): [0]*’p = -39.6 (¢ 2.46 CHCl3).
"H NMR (500 MHz, CDCL3) & 1.54(3H, d, J = 6.4 Hz, CH3), 2.06 (1H, br, s, OH), 4.93 (1H, q, J
= 6.4 Hz, CH), 7.28-7.40(5H, m, Ar). The enantiomeric excess (% e.e) was determined by HPLC
using OB-H column, A210, hexane: isopropanol 90:10, 0.6 ml/min and 25°C. Retention time for
(S)-1-phenylethanol was 9.7 min.

(S)-2a (1-phenyl-2-propanol): [0]*’p = +14.0 (¢ 1.1, CHCl3), Lit. (2): [0]*’p = +42.0 (c 1.0,
CHCI3). 'H NMR (500 MHz, CDCL3) § 1.23 ( 3H, d, J = 6.3 Hz, CH3), 1.96 (1H, br, s, OH),
2.77-2.65 (2H, m, CH»), 4.01-3.97 (1H, m, CH), 7.32-7.17 (5H, m, Ar). The enantiomeric excess
(% e.e) was determined by HPLC using OB-H column, A210, hexane: isopropanol 90:10, 1.0
ml/min and 25°C. Retention time for (S)-1-phenyl-2-propanol was 10.6 min.

(S)-3a (4-phenyl-2-butanone): [a]*’p = +8 (¢ 1.3, CHCI3), Lit. (3): [a]*’p = +17.4 (c 1.8, CHCI3).
IH NMR (500 MHz, CDCL3) & 1.23-1.20 (3H, d, J= 7.1 Hz, CHs), 2.00 (1H, br, s, OH),
2.64(2H, m, CH2), 2.71(2H, m, J = 7.1 Hz, CH2), 3.53(1H, m, CH), 7.44- 7.132 (5H, m, Ar). The
enantiomeric excess (% e.e) was determined by HPLC using OB-H column, A210, hexane:
isopropanol 97:3, 1.0 ml/min and 25°C. Retention time for (S) 4-phenyl-2-butanol was 8.8 min.

(S)-4a (a—methyl-2-naphthalenemthanol): [a]*’p = —19.0 (c 1.5, ethanol), Lit. (4): [a]*°p = —40.0
(c 5.0, ethanol). 'H NMR (500 MHz, CDCL3) & 1.55 (3H, d, J= 6.4 Hz, CH3), 1.88 (1H, br, s,
OH), 5 (1H, m, CH), 7.58-7.49 (3H, m, Ar), 7.87-7.80 (4H, m, Ar). The enantiomeric excess (%
e.e) was determined by HPLC using OB-H column, A210, hexane: isopropanol 90:10, 1.0 ml/min
and 25°C. Retention time for (S) a—methyl-2-naphthalenemthanol was 8.90 min.

(S)-6b (1-(4’-chlorophenyl)ethanol): [a]*°p = —29.0 (¢ 0.3, CHCI3), Lit. (1): [a]*®p = —50.1 (c
7.11, CHCI3). '"H NMR (500 MHz, CDCIs) § 1.50(3H, d, J= 6.1 Hz, CH3), 2.07 (1H, br, s, OH),
491(1H, q, J = 6.4 Hz, CH), 7.28 (2H, d, J = 8.25 Hz, Ar), 7.34 (2H, d, J = 8.25 Hz, Ar). The
enantiomeric excess (% e.e) was determined by HPLC using OB-H column, A210, hexane:
isopropanol 98:2, 0.5 ml/min and 25°C. Retention time for (S)-1-(4’-chlorophenyl)ethanol was
27.9 min.

(S)-7b (1-(4’-fluorophenyl)ethanol): [a]*’p = — 50.0 (¢ 0.2, CHCI3), Lit. (5): [a]*°p = —78.6 (c
0.2, CHCl3). 1H NMR (500 MHz, CDCIs) 6 1.50(3H, d, J = 6.1 Hz, CH3), 2.07 (1H, br, s, OH),
4.90 (1H, q, J = 6.4 Hz, CH), 7.03-7.07 (2H, m, , Ar), 7.35-7.39(2H, m, Ar). The enantiomeric
excess (% e.e) was determined by HPLC using OB-H column, 2210, hexane: isopropanol 95:5,
0.6 ml/min and 25°C. Retention time for (S)-1-(4’-fluorophenyl)ethanol was 12.8 min.

(S)-8b (1-(4’-bromophenyl)ethanol): [a]*’p = — 37.5 (¢ 0.2, CHCI3), Lit. (1): [a]*°p = —46.2 (c
1.0, CHCI3). 'TH NMR (500 MHz, CDCl3) § 1.49( 3H, d, J= 5.9 Hz, CH3), 2.06(1H, br, s, OH),
4.85(1H, q, J= 6.2 Hz, CH), 7.27 (2H, d, J = 8.1 Hz, Ar), 7.7.49 (2H, d, J = 7.7 Hz, Ar). The
enantiomeric excess (% e.e) was determined by HPLC using OD-H column, A210, hexane:
isopropanol 95:5, 1.0 ml/min and 25°C. Retention time for (S)-1-(4’-bromophenyl)ethanol was

2



9.0 min.

(S)-9b (1-(4’-methylphenyl)ethanol): [a]*’p = —81.5 (c 0.3, CHCI3), Lit. (1): [0]*> = -39.4 (c
2.72, CHCI3). 'TH NMR (500 MHz, CDCL3) § 1.59 (3H, d, J= 6.4 Hz, CH3), 1.76 (1H, br, s, OH),
2.37 (3H, s,CH3), 4.89 (1H, q, J = 6.4Hz, CH), 7.19 (2H, d, J=8.00 Hz, Ar), 7.29 (2H, d, J =8.05
Hz, Ar. The enantiomeric excess (% e.e) was determined by HPLC using OB-H column, 2210,
hexane:isopropanol  90:10, 0.6 ml/min and 25°. Retention time for (S)-1-(4’-
methylphenyl)ethanol was 9.8 min.

(S)-10b (1-(4’-nitrophenyl)ethanol): [a]*°p = ~75.7 (¢ 0.3, CHCIs), Lit. (5): [a]*’p = —25.0 (c
0.2, CHCI3). 'H NMR (500 MHz, CDCI3) & 1.58 ( 3H, d, J = 6.5 Hz, CH3), 2.01 (1H, br, s, OH),
5.04 (1H, q, J = 6.5 Hz, CH), 7.57 (2H, d, J =8.5 Hz, Ar), 8.23 (2H, d, J =8.55 Hz, Ar). The
enantiomeric excess (% e.e) was determined by HPLC using OB-H column, 1254, hexane:
isopropanol 80:20, 0.5 ml/min and 25°C. Retention time for (S)-1-(4’-nitrophenyl)ethanol was
15.5 min.

(S)-12b (1-(3’-fluorophenyl)ethanol): [a]**o = -30.0 (¢ 0.3, CHCIs), Lit. (5): [0]*’> = —25.6 (c
0.2, CHCI3). '"H NMR (500 MHz, CDCI3) § 1.51 (3H, d, J = 6.2 Hz, CH3), 2.06 (1H, br, s, OH),
4.93 (1H, q, J=5.9 Hz, CH), 6.95-6.99 (1H, m, Ar),7.01-7.11 (2H,m,Ar), 7.14-7.35 (1H, m, Ar).
The enantiomeric excess (% e.e) was determined by HPLC using OB-H column, A210, hexane:
isopropanol 90:10, 0.6 ml/min and 25°C. Retention time for (S)-1-(3’-fluorophenyl)ethanol was
8.9 min.

(S)-13b (1-(3’- bromophenyl)ethanol): [a]*’p = —40.0 (c 0.4, CHCIs), Lit. (1): [a]*’> = -27.6 (c
1.0, CHCl3). 'H NMR (500 MHz, CDCI3) & 1.51( 3H, d, J = 6.5 Hz, CH3), 2.07(1H, br, s, OH),
4.89(1H, q, J = 6.4 Hz, CH), 7.22-7.28 (2H,m,Ar), 7.31-7.33 (1H, m, Ar), 7.41-7.56(1H, m, Ar).
The enantiomeric excess (% e.e) was determined by HPLC using OB-H column, A210, hexane:
isopropanol 90:10, 0.6 ml/min and 25°C. Retention time for (S)-1-(3’- bromophenyl)ethanol was
10.0 min.

(S)-14b (1-(3’-methylphenyl)ethanol): [o]*’p = —41.9 (¢ 0.3, CHCI3), Lit. (1): [a]*’p —30.2 (c
0.58, EtOH). 'H NMR (500 MHz, CDCL3) & 1.52 (3H, d, J = 6.5 Hz, CH3), 2.07 (1H, br, s, OH),
2.19 (3H, s, CHs3), 4.90 (1H, q, J = 6.45 Hz, CH), 7.1-7.12 (1H, m, Ar), 7.18-7.22 (2H, m, Ar),
7.25-7.28(1H, m, Ar). The enantiomeric excess (% e.e) was determined by HPLC using OB-H
column, A210, hexane: isopropanol 90:10, 0.6 ml/min and 25°C. Retention time for (S)- 1-(3’-
methylphenyl)ethanol was 9.0 min.

(S)-15b (1-(3’-nitrophenyl)ethanol): [0]*°p = —13.33 (c 0.3, CHCIs), Lit. (5): [a]*’p —22.0 (¢ 0.2,
CHCl3). "H NMR (500 MHz, CDCL3) 6 1.56 (3H, d, J = 6.5 Hz, CH3), 2.06 (1H, br, s, OH) 5.04
(1H, q, J = 6.5 Hz), 7.54 (1H, t, J= 6.4 Hz), 7.74 (1H, d, J= 6.4 Hz), 8.28(s, 1H). The
enantiomeric excess (% e.e) was determined by HPLC using OB-H column, A254, hexane:
isopropanol 80:20, 0.6 ml/min and 25°C. Retention time for (S)-1-(3’-nitrophenyl)ethanol was
12.7 min.



(S)-16b (1-(3’-aminophenyl)ethanol): [a]*’p = —40.0 (¢ 0.3, CHCl:). 'H NMR (500 MHz,
CDCLs3) & 1.49( 3H, d, J = 6.45 Hz, CH3), 2.07(1H, br, s, OH), 4.83(1H, q, J = 6.4 Hz, CH),
6.61-6.63 (1H, m, Ar), 6.75-6.78 (2H, m, Ar), 7.14-7.28 (1H, m, Ar). The enantiomeric excess
(% e.e) was determined by HPLC using OD-H column, A239, hexane: isopropanol 75:25, 0.6
ml/min and 25°C. Retention time for (S)-(1-(3’-aminophenyl)ethanol) was 22.8 min.

(S)-17¢ (2-bromo-1-phenylethanol): [0]*’p = + 33.3 (¢ 0.4, CHCIs), Lit. (6): [a]*p +42.3 (c 1.5,
CH2Clz). 'TH NMR (500 MHz, CDCl3) § 2.00 (1H, br, s, OH), 4.09 (2H, m, CHz) 4.85 (1H, m,
CH), 7.46-7.60 (5H, m, Ar). The enantiomeric excess (% e.e) was determined by HPLC using
OB-H column, A210, hexane: isopropanol 90:10, 0.6 ml/min and 25°C. Retention time for (S)-2-
bromo-1-phenylethanol was 13.8 min.

(S)-18¢ (2-fluoro-1-phenylethanol): [a]*’p = +14.3 (¢ 0.3, CHCI3), Lit. (7): [a]*’p +55.6 (c 1.0,
CHCI3). 'H NMR (500 MHz, CDCI3) § 2.01 (1H, br, s, OH), 4.37-4.59 (2H, m CHz) 4.59-5.09
(1H, m, CH), 7.28-7.43(5H, m, Ar). The enantiomeric excess (% e.e) was determined by HPLC
using OB-H column, 2210, hexane: isopropanol 90:10, 0.6 ml/min and 25°C. Retention time for
(S)-2-fluoro-1-phenylethanol was 15.3 min.

(S)-19¢ (2-chloro-1-phenylethanol): [a]*’p =+ 37.9 (¢ 0.3, CHCl3), (R)-19 Lit. (4): [a]*’p + 43 (c
2.8, cyclohexane). 'TH NMR (500 MHz, CDCLs3) § 2.69 (1H, s, OH), 3.65-3.8(2H, m, CH2), 4.92-
4.95 (1H, m, CH), 7.60-7.28 (5H, m, Ar). The enantiomeric excess (% e.e) was determined by
HPLC using OB-H column, 2210, hexane: isopropanol 95:5, 0.6 ml/min and 25°C. Retention
time for (S)-2-chloro-1-phenylethanol was 20.1 min.

(S)-20¢ (2-chloro-1-(4’-fluorophenyl)ethanol): [0]*’p = +47.6 (¢ 0.2, CHCI3), Lit. (8): [a]*’p +
52.8 (¢ 1.0, CHCI3).'"H NMR (500 MHz, CDCls) § 2.19 (1H, br, s, OH), 3.66 (1H, m, CH2), 3.76
(1H, m, CH2), 4.83 (1H, m, CH), 7.09(1H, m, Ar), 7.36 (1H, m, Ar). The enantiomeric excess (%
e.e) was determined by HPLC using OB-H column, A210, hexane: isopropanol 95:5, 1.0 ml/min
and 25°C. Retention time for (S)-2-chloro-1-(4’-fluorophenyl)ethanol was 14.4 min.

(S)-21c (2-chloro-1-(2°,4’-difluorophenyl)ethanol): [a]*’p = +78.3 (¢ 0.2, CHCI3), Lit. (8):
[a]*p=+38.0 (¢ 1.0, CHCI3). 'TH NMR (500 MHz, CDCl3) & 2.02 (1H, br, s, OH), 3.57-3.70 (2H,
m, CH2), 5.2 (1H, m,CH), 6.81-6.84 (1H, m, Ar), 6.85-7.28(1H, m, Ar), 7.52-7.58 (1H, m, Ar).
The enantiomeric excess (% e.e) was determined by HPLC using OD-H column, A210, hexane:
isopropanol  99:1, 0.5 ml/min and 25°C. Retention time for (S)-2-chloro-1-(2’,4’-
difluorophenyl)ethanol was 48.0 min.

(S)-22d (3-hydroxy-3-phenylpropanenitrile): [a]*’p = —24.1 (c 0.3, CHCI3), Lit. (8): [a]*°b= —
61.3 (¢ 1.0, CHCI3). "H NMR (500 MHz, CDCl3) § 1.96 (1H, br, s, OH), 2.67-2.69 (2H, m, CH2)
4.93(1H, t, J= 6.1 Hz, CH), 7.23-7.47(5H, m, Ar). The enantiomeric excess (% e.e) was
determined by HPLC using OD-H column, 2210, methanol: isopropanol 90:10, 0.4 ml/min and
25°C. Retention time for (S)-3-hydroxy-3-phenylpropanenitrile was 8.2 min.



(S)-23d (3-(4-bromophenyl)-3-hydroxypropanenitrile): [a]*’o = —22.2 (¢ 0.3, CHCI3), Lit. (8):
[a]*p=—46.3 (c 1.0, CHCI3). (3-hydroxy-3-phenylpropanenitrile): 'H NMR (500 MHz, CDCl3) §
2.19 (1H, d, J = 4.0 Hz CH), 2.78 (2H, d, J = 6.4 Hz CH»), 5.05-5.06 (1H, m, OH), 7.28-7.35
(2H, m, Ar), 7.55-7.56 (2H, m, Ar). The enantiomeric excess (% e.e) was determined by HPLC
using OD-H column, 2210, methanol: isopropanol 85:15, 0.6 ml/min and 25°C. Retention time
for (S)-3-(4-bromophenyl)-3-hydroxypropanenitrile was 5.5 min.

(S)-24e 1-(3,5-bis(trifluoromethyl)phenyl)ethanol: [a]*’p = —33.3 (¢ 0.5, CHCI3), (R)-1-(3,5-
bis(trifluoromethyl)phenyl) ethanol Lit. (9): [a]*’o = +22.7 (¢ 1.0, CHCI3). 'H NMR (500 MHz,
CDCLs3) 6 1.52-1.51(3H, d, J = 6.5 Hz, CH3), 1.99 (1H, br, s, OH), 5.04-5.00 (1H, q, J = 6.5 Hz,
CH), 7.92- 7.78 (3H, s, Ar). The enantiomeric excess (% e.e) was determined by HPLC using
OD-H column, 2210, hexane: isopropanol 98:2, 0.5 ml/min and 25°C. Retention time for (S)-1-
(3,5-bis(trifluoromethyl)phenyl)ethanol was 18.7 min.

(S)-26f 1-(pyrazin-2-yl)ethanol: [a]*’p = —40.7 (c 0.2, CHCIs), Lit. (8): [0]*°p = —29.4 (c 1.0,
CHCl3). '"H NMR (500 MHz, CDCl3) § 1.49(3H, d, J= 5.8 Hz, CHs), 2.00 (1H, br, s, OH),
4.92(1H, m, CH), 8.68 (2H, m, Ar), 9.14 (1H, s, Ar). The enantiomeric excess (% e.e) was
determined by HPLC using OD-H column, A210, hexane: isopropanol 80:20, 0.6 ml/min and
25°C. Retention time for (S)-1-(pyrazin-2-yl)ethanol was 12.8 min.

(S)-27f 1-(3-methylpyrazin-2-yl)ethanol: [o]*’p = —55.5 (¢ 0.2, CHCl3), Lit. (8): [a]*’p —86.9 (c
1.0, CHCI3) '"H NMR (500 MHz, CDCl3) § 1.40( 3H, d, J = 6.4 Hz, CH3), 2.52( 3H, s, CH3), 1.98
(1H, br, s, OH), 4.99 (1H, m, CH), 8.42 (1H, m, Ar), 8.53 (1H, m, Ar). The enantiomeric excess
(% e.e) was determined by HPLC using Chiralcel OD-H, 2210, hexane: isopropanol 95:5, 0.6
ml/min and 25°C. Retention time for (S)-1-(3-methylpyrazin-2-yl)ethanol was 16.3 min.

2. HPLC chromatograms



The HPLC chromatograms for rac-alcohols and the biocatalyzed alcohols using HYADH? are presented

in Table S1.

Table S1. The HPLC chromatograms for rac-alcohols and the biocatalyzed alcohols using HYADH2

Biocatalyzed alcohol using
Substrate Product rac-alcohol HVADH?
(3] [9)]
& o Y
| 7 f
. [ [
| | I‘
[ \
|| I"
1 (S)-1a | R
! ..I‘}_ v — . J{L\r‘___i__ o
1|0 1[2 I 1'0 I 1'2
®
en:]
T
I |
2 |
(S)-2a L
'| T 1 I_ I_
10
= =
: g .
[ | |
[ ||
| |I I| II ‘
I
| || | I|I ‘
[ |I ' | |
I
| II |I I| | |
3 ||I W/ |I | |
|III III | I
I} \ | |
(S)'Sa _/fll I\_ 1 /’/I IL .
T T T T T T 1'{]
Substrate Product rac-alcohol Biocatalyzed alcohol using

HvADH?2




—8:816
9679

[ |1
| |1
| 'I | I|
I | o™
4 | 3
| | | w
(S)-4a [ T
. \I/ \\__ﬁ_ Q—I N
T Ll T I I I T I 1
10 8 10
o
/| f
ol
| II || Ill
s NN
| | |I 'I
III Ill I|I I|I =
A SN o M
= o 15
2
° . X
Tr. - i
ﬁ E I| III
6 Iﬁl i |I 1
A | [
|1
(S)-6b [ Y ". ,-"I \
/ [ \ : NS N —
T T T T 3'[] 2|5 T T
¢ o© .
" o o
N Ry
I|ﬂ'I F‘ IIﬂlI
7 | || I A
|I lI |I || I‘ |
| |
(S)-7b IIII I|II ju'l I'.I .'II |‘
J VA |
| 1 | o L/f \_‘1
T T 1 2|5 T T T 12| 5 T T T II5
Substrate Product rac-alcohol Biocatalyzed alcohol

using HYADH2




N 8
OH 3 v f\
5 M
N = II| I'.
8 a / I
Br | ‘I'\ f{ \ ‘II |II
(S)-Sb ; \ / | III| |
] \J \ )
- 1 h ,
T T T w|0 é T . 1'0
|7 e
1w 0
RN @
' | | | | |“I
| | | |I I|
i ]| A
| | l [
! "l II |I I|
| [ | l
(5)-9b f | I'. " \
|I 1 ]_L.:} .\-
EE !
T | T T
1'0 ']D
3 ]
: 7 :
|
OH | || | | |
I '|
10 /@A | l' || || |'| l'.
OzN I|| || I| || II| |I
(S)-10b || J||'I | ,f‘ll \
L ,./ T III‘ :I/ I \\__'_—
I 1'5 I I 1|5 I I Iﬁlﬁl
I'rl'| |I I|
| || |
III I' III Ill
) 5 N e — b
oy
f \ {1\
I \ |I I|I
— _u"lll I\'f. I\\, L
(!‘a I i1i
Substrate Product rac-alcohol Biocatalyzed alcohol

using HVADH?2




on ] =
. ]
1l |
12 | | |
F | | | | | |
(S)-12b 1 | A
| i | | ! |
W | [ r;'_\
T "*-4;/'. L
= 1o T do
;"A"| f o
l .
OH /| || %
| | | H
| | | |
13 i | ‘
[ | ‘
o m | |
(S)-13b [\ | \l i
{ \ [ |
J "‘\,_ AR v IL
10 135 10 45
OH 5 . =
l"'| S II |I
|' | i N
14 | | II | Il |
II I| |I III || ||
CHs /1 /\ /|
(S)-14 4 : AN I / \_ &‘ B
on ik |
U |n| ‘ |
I
15 ‘ ‘ | || || ||
NO, I| || | l'. | ||Ik
(S)-ISb | l. |'| I'|I | L 1
I S . 10
10 '
Substrate Product rac-alcohol Biocatalyzed alcohol

using HYADH2




16 e 3 5
NH, ”-N /ﬁ\ 8
(S)-16b S *5/ .\*ﬂ—
20 2I5
oH N s :
B Br | || 2 IFII
| A |
17 [ N Il
©/\/ [ I I
I| I'|_.\ III II III III
(S)-17¢ ¥, \ IIL_ I
s 1'5
2 S =
o s :H-'i
OH "‘ ﬂ |||
- F || H (|
18 I || |
1 | I
| [ i
(S)'lsc |‘ l\ |‘ I| { II
_u"l‘ I‘\.,_ — ;A, . — / -~ -I\’l: —
- is 20 15
3 2 B
FF i
OH | ||| Hl
¢ I— |
19 | || I| || || |‘
|
(8)-19¢ A i
JoA S AU
_ 20 %
on 2 ¢ i
A _Cl ¥ 3 |
L | l
20 "ﬁ". \ | |
F I|I 'I |III II'| | ||
(S)-20¢ A |
A N o JLU
T T | T T T T
,] 5 15
Substrate Product rac-alcohol Biocatalyzed alcohol

using HVADH?2

10




21 .
JY
(S)-Zlc — . . \,_j _ o JZ-I--\\"‘_'_
50 ) &0
<
Q
M
22 [
o g .'
S)-22d ~ o |
() g B
1__/L+/ . ] \y
_I_I_I- ! T T T
8 8
2 3 2
| ! I' 'I | |
| ! III I |
| | | |
23 N , |I
(S)-23d | \ B
N
- |/I \ — Y | \ //-\\ . -~
! [ | T T T T |
8 5 75
\E
A
24
(S)-24e
s RN
175 20 225 T
: - 20
Substrate Product rac-alcohol Biocatalyzed alcohol

using HYADH2

11




| 1® - 8 &
- ez [, ool i )
LT | - . w =
g |
xf = - | =
- - i l i .\\ I \_ I
NWWNHHHH _1 E-u, - — 90z8l _.. i - -
_ - — R ———— I
~ S T 1 —
/) Tl o] J Le
besz———— gL b | WS Lo 0| zege——— ||~
e ! T . 3 o~
— PLE'EL <

(S)-26f
IOKH
(S)-27f

25

26

27

28

29




3. IR spectroscopy study

IR absorption spectra of the ketones were recorded on fourier transform infrared (FT-IR) spectra
using KCl disc.

Substrate | C=0 band/cm
1 1681.9
2 1712.7
3 1712.8
4 1666.5
5 1681.9
6 1685.8
7 1681.9
8 1674.2
9 1678.1
10 1689.6
11 1647.0
12 1685.7
13 1681.9
14 1681.9
15 1685.9
16 1649.9
17 1689.6
18 1705.1
19 1685.8
20 1697.4
21 1701.2
22 1681.8
23 1678.1
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