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General Methods: All chemicals and solvents were purchased from M/S Sigma Aldrich, S. D.
Fine Chemicals, and commercial suppliers. Burkholderia cepacia activity >30,000 U/g, white
colour powder purchased from Sigma Aldrich, India All solvents were distilled before use.
The progress of the reaction was monitored by thin layer chromatography using Merck silica
gel 60 F254 plates. Products were purified by column chromatography on silica gel (60-120
mesh). The *H and *C NMR spectroscopic data were analysed with a Varian Inova 400 MHz
spectrometer in either CDCl;. Chemical shifts are reported in parts per million (3) relative to
tetramethylsilane as the internal standard. The coupling constants (J) are reported in Hz, and
the splitting patterns of the proton signals are described as s (singlet), d (doublet), t (triplet),
and m (multiplet). Mass is confirmed by GC-MS analysis by Shimadzu QP 2010 instrument
(Rtx-17, 30 m x 25mmlID, film thickness 0.25 pm df) column flow- 2 mL/min, 80 °C to 240
°C at 10°/min rise.. The IR spectra were recorded with an FTIR (Perkin—Elmer). Optical
rotations were measured by using a Rudolph 1V automatic Polarimeter. The enantiomeric
excess values (ee) of the products were determined by HPLC analysis with an Agilent- HPLC
on Daicel Chiralcel-OJ-H and Chiralcel OD-H chiral columns using propan-2-ol/hexane as

the eluent.



General procedure for the kinetic resolution of secondary alcohols
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() 1-Phenyl ethanol Vinyl Acetate (S)-1-phenylethanol (R)-1-phenylethyl acetate

In general procedure, a dry 10 ml glass stoppered tube was charged with 0.5 mmol (1 eq.) of
secondary alcohol and 3 mL MTBE. After gentle stirring, 2 mmol (4 eq.) of vinyl acetate was
added and to this 20 mg immobilized enzyme was added to initiate the reaction. The reaction
mixture was placed at 40 °C in orbital shaker at 150 rpm speed given time span. Reaction
progress was monitored by TLC, after completion of reaction the reaction mixture was
filtered and biocatalyst was thoroughly washed 2-3 times with MTBE to remove any traces of
reactant or product sticked to biocatalyst. The solvent was then evaporated under vacuum at
very low pressure. The product residue obtained was then subjected for column
chromatography (silica gel, mesh size 60-120) using pet ether: ethyl acetate (99:1) as eluent
to afford pure products. The enantiomeric excess values (ee) of the product were determined
by HPLC analysis with an Agilent- HPLC on Chiralcel OD-H chiral columns using propan-2-

ol/hexane as the eluent.

(R)-1-Phenethyl acetate (2a); (Figure 2)
OAc

o

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OD-H column, n-hexane/
i-PrOH = 95/5, flow rate = 0.4 mL/min, 254nm; tz = 15.6 min (one enantiomer); 99% ee.
[a]o?? 108.2 (Conc. 0.11 in CHCI3); *H NMR (400 MHz, CDCls): & 7.40-7.28 (m, 5H), 5.91
(9, J=8 Hz, 1H), 2.10(s, 3H), 1.55 (d, J= 8Hz, 3H); *C NMR (100 MHz, CDCls,): & 170.31,
141.66, 128.46, 127.84, 126.07, 72.29, 22.17, 21, 32 ; Mass: GC-MS (EI, 70 eV): m/z: 164
[M]?, 164, 149, 122 (100), 104, 91,77,63,43.
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Peak RetTime Type Width Area Height Area
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el EEEEEEE e | -———————- | —mmmmm— - |- - |
1 15.817 BV 0.2871 4¢0.82642 24.4993¢ 50.457¢
2 16.699 VB 0.2994 452.4¢884 23.22217 49.5424

913.29526

47.72153
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1 15.e56 VB O.2Z886 374 .4256¢6
Totals : 374.42566

VWDl A, Wavelength=254 nm

12.77131 100.0000

1e.77131

Racemic 1-phenylethanol: The ee was determined by HPLC using a Daicel Chiralcel OD-H
column; 95:5 (n hexane/IPA), flow rate: 0.4ml/ min, 254nm
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1 22.443 BB 0.367¢6 478.12885 19.9€6699 50.0622
2 26.560 BB 0.4377 476 .94077 16.91815 49 .9378
Totals : ©255.06%261 36.88515



(S)-1-phenylethanol (1a); (Figure 2): The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.4ml/ min, 254nm.
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(R)-1-(p-tolyl) ethyl acetate (2b); Figure 2
QAC

LT

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OJ-H column, n-hexane/ i-
PrOH = 99/1, flow rate = 0.5 mL/min, 254 nm; tg = 16.2 min (major), tg =30.8 min (minor),
99% ee; 'H NMR (400 MHz, CDCls): 7.28-7.26 (d, J= 8Hz, 2H), 7.19-7.17 (d, J=8Hz, 2H),
5.88 (g, J= 8Hz, 1H), 2.36 (s, 3H), 2.08 (s, 3H), 1.55 (d, J=8Hz, 3H), Mass: GC-MS (El, 70
eV): m/z: 178 [M]", 178, 163,136,117(100), 103,91,77,65,43,41,40.
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Racemic 1-(p-tolyl) ethanol: The ee was determined by HPLC using a Daicel Chiralcel OD-
H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 220nm.
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Signal 1l: VWDl A, Wavelength=220 nm
Pealk RetTime Tyvpe Width Area Height Area
# [min] [min] [MAU* 5 ] [ATT ] £
———— | ———— 1 ——————— | —————————— | —————————— | ———————— |
1 Z9.214 BV 0.5083 5.1111%=4 1567 .74927 49 .0733
2 I0.077 VB 0.55326 5.30423=4 1474.14380 50.9267
Totals = 1.04154=5 3041 .89307

(S)-1-(p-tolyl) ethanol (1b); Figure 2: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 220nm.
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Signal 1: VWDl A, Wavelength=220 nm

Peak RetTime Tyvpe Width Area Height Area
= [min] [min] [mAUT* =] [mATT] %
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1 o9 58 WV 0.5731 7.357cce4 2021.75012 88.3872
2 30 14 VB 0.5053 9666.87109 2B8e.5849¢ 11.e128
Totals : 8.32435=4 Z2308.323508
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(R)-1-(4-methoxyphenyl) ethyl acetate (2c); (Figure 2):
OAc

SO

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OD-H column, n-hexane/
i-PrOH = 95/5, flow rate = 0.3 mL/min, 254 nm; tg = 18.4 min (major), tzg =19.3 min (minor).
97% ee; 'H NMR (400 MHz, CDCls): & 7.31-7.26 (m, 2H), 6.89-6.87 (m, 2H), 5.85(q,
J=8Hz, 1H), 3.80 (s, 3H), 2.05 (s, 3H), 1.52 (d, J=8Hz, 3H); **C NMR (100 MHz,
CDCl5):170.38, 159.24, 133.71, 127.56, 113.80, 71.98, 55.22, 21.90, 21.35; Mass: GC-MS
(El, 70 eV): m/z: 196 [M]", 196, 179,152, 134 (100), 119, 105, 91,77,65,43,40.
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Racemic 1-(4-methoxyphenyl) ethanol: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 254nm.
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Peak RetTime Typos Width Ar=a Height Arca
# [mirm] [mimn] [MAIT* = ] [mATT] =
———— | ———— === | —————————— | —————————= | ———————— |
1 42 .974 BB 0.7306 1281.26855 27 .18995 50.0630
2 46 .643 BB 0.803c 1278.04346 24 .46439 49 .9370
Totals : 2559.31201 51.65434

(S)-1-(4-methoxyphenyl) ethanol (1c); Figure 2: The ee was determined by HPLC using a
Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 254nm.

80+ .
T a
E
"{I- OH h
)
40+ R‘“() .
[| N - I"-.. u Ik"'|—
Ll 1 1 1 ] 1 I 1 i | 1 1 I L] 1 L I 1
0 10 il Kl 4 0 mn
Signal 1l: VWD1L A, Wavelength=254 nm
Peak RetTime Tvyvpe Width Lrea Height Area
# [min] [Tnin] [MAU* s ] [MATT] %
———— | ———— 1l ——————— | —————————— | —————————— | ————————
1 46.97a BB 0.8280 3403.193&0 62 .92825 100.0000

Totals : 3403.193c0 02 .982825



[E o
[E —

anz 200 anz 213
= — —
T T T T T T T T T T T T T T T T T T T T T T T T T T T
80 75 TO0 6.5 6.0 55 5.0 4. 4.0 35 3.0 25 20 15 1.0

5
Chemical Shift (ppm)

(R)-1-(4-fluorophenyl) ethyl acetate (2d); (Figure 2):
OAc

F/©/\
The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,

90:10); The ee was determined by HPLC using a Daicel Chiralcel OJ-H column, n-hexane/ i-
PrOH = 99/1, flow rate = 0.3 mL/min, 254nm; tg = 27.4 min (major), tr = 32.0 min (minor),



99% ee; 'H NMR (400 MHz, CDCls): § 7.34-7.26 (m, 2 H), 7.05-7.01(m, 2H), 5.85(q,
J=8Hz, 1H), 2.06(s, 3H), 1.52 (d, J=8Hz, 3H); *C NMR (100 MHz, CDCls): 170.13,
163.52,161.08, 137.49, 137.45, 127.85, 115.43, 115.21, 71.62, 22.15, 21.28; Mass: GC-MS
(El, 70 eV): m/z: 182 [M]*, 167, 140,139, 122 (100), 103, 96,77,57,43, 41.
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Racemic 1-(4-fluorophenyl) ethanol: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 98:2 (n-hexane/IPA), flow rate: 0.4ml/ min, 254nm
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Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Types Width Area Height Area
# [mmin] [min] [mAaT* =] [mAT] =
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1 33.783 BV 0.5537 3I250.5&37=Z2 290.96042 49 . 1973
2 35.110 VB 0.56054 3I356.63623 85.1e306 50.8027

Totals : ee07.19995 17e.12347

(S)-1-(4-fluorophenyl) ethanol (1d); Figure 2: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 98:2 (n-hexane/IPA), flow rate: 0.4ml/ min, 254nm.
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(R)-1-(4-chlorophenyl) ethyl acetate (2e); Figure 2:
QAC

S

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,

90:10); The ee was determined by HPLC using a Daicel Chiralcel OJ-H column, n-hexane/ i-



PrOH = 99/1, flow rate = 0.5 mL/min, 254 nm; tz = 14.8 min (major). tzg =19.6 min (minor),
98 % ee; '"H NMR (400 MHz, CDCls): & 7.35-7.28 (m, 4H), 5.86(q, J= 8Hz, 1H), 2.09 (s,
3H), 1.54 (d, J= 8Hz, 3H); Mass: GC-MS (El, 70 eV): m/z: 198 [M], 198, 183, 156, 140,
138, 121,103,91,77,63,43,41.
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Ratention Time Area Arsa % Heeht Height %
14 8%0 1302643 238.73 36133 28.78
10 662 16438 123 446 122
Totals
1319083 100.0:0 36379 100.00

Racemic 1-(4-chlorophenyl) ethanol: The ee was determined by HPLC using a Daicel

Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.4 ml/ min, 254nm
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(S)-1-(4-chlorophenyl) ethanol (1e): Figure 2: The ee was determined by HPLC

using a Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.4 ml/ min, 254nm.
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(R)-1-(4-bromophenyl) ethyl acetate (2f); Figure 2
OAc

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OJ-H column, n-hexane/ |
PrOH = 99/1, flow rate = 0.5 mL/min, 254 nm; tz = 16.0 min (major), 99% ee; *H NMR (400
MHz, CDCls): & 7.51-7.48 (q, J=8Hz, 1H), 7.28-7.24(m, 2H), 5.84(q, J= 8 Hz, 1H), 1.53 (d,
J=8Hz, 3H), ¥C NMR (100 MHz, CDCls): 6 170.17, 140.71, 131.60, 1227.82, 121.72, 71.60,
22.80, 21.25; Mass: GC-MS (El, 70 eV): m/z: 242 [M]", 242, 227, 200, 182, 157, 121, 104,
91,77,63,43(100), 41.
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Racemic 1-(4-bromophenyl) ethanol: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.4 ml/ min, 254nm
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(S)-1-(4-bromophenyl) ethanol (1f); Figure 2: The ee was determined by HPLC using a
Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.4 ml/ min, 254nm
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(R)-1-(naphthalen-2-yl) ethyl acetate (2g); Figure 2
OAc

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OD-H column, n-hexane/
i-PrOH = 95/5, flow rate = 0.4 mL/min, 254 nm; tg = 11.1 min (major), tg =12.7 min (minor),
98% ee; 'H NMR (400 MHz, CDCls): & 7.85-7.80 (m, 4H), 7.50-7.48 (m, 3H), 6.05 (q, J=
8Hz, 1H), 2.11(s, 3H), 1.63 (d, J=8Hz, 3H); "*C NMR (100 MHz, CDCls):170.3,139,133.1,
133.0, 128.3, 128.0, 127.6, 126.2, 126.0, 125.0, 124.0, 77.2, 77.0, 76.7, 72.4, 22.1, 21.3;
Mass: GC-MS (El, 70 eV): m/z: 214 [M]",

214,199,1172(100),158,154,129,115,101,89,76,63,43,
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Signal 1l: VWDl A, Wavelength=254 nm
Peak RetTime Tvyvpe Width Area Height Area
# [min] [min] [MAUT* =] [mAau] =
—— | ———— === | —————————— | ——— | ———————— |
1 11.235 BB 0.18el1 ©046.14600 496 .701le6 50.1213
2 12.820 BB 0.2180 ©016e.87109 421 .44376 45 .8787

Totals :

-.20630e=4

2918.14

42
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Signal 1: VWDl A, Wavelength=254 nm

Pealk RetTime Type Width Drea Height Drea
# [tTnin] [Tnin] [TnAUT* =] [T ] =
—_—— - - | —————————— | ——— |
1 11.1925 BB O.184¢ 4031.14038 334.85474 S9.1462
=2 12z.751 BB 0.2050 34 .71594 Z.63744 O.8538
Totals : 4065 .85632 337 .49217

Racemic 1-(naphthalen-2-yl) ethanol: The ee was determined by HPLC using a
Daicel Chiralcel OD-H column; 98:2 (n-hexane/IPA), flow rate: 0.9 ml/ min, 254nm
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Retention Time Area Area %% Height Height %

30433 2364116 5006 33179 531.09
42 633 2338057 4904 304912 4391
Totals

4722173 10000 104091 1000 00

(S)-1-(naphthalen-2-yl) ethanol (1g); Figure 2: The ee was determined by HPLC
using a Daicel Chiralcel OD-H column; 98:2(n-hexane/IPA), flow rate: 0.9ml/ min, 254nm
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M

Retention Time Area Area % Height Height %%
39133 4340919 8623 111170 8718
42393 173243 13.77 16343 1282
Totals

5614162 100.00 127513 10:0.00
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(R)-1-(pyridin-4-yl) ethyl acetate (2h); Figure 2
(;)AC

| N

N __~

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
80:20); The ee was determined by HPLC using a Daicel Chiralcel OD-H column, n-hexane/
i-PrOH = 99/1, flow rate = 0.7 mL/min, 254 nm; tg = 38.7 min (major), tg = 48.2 min(minor),
96% ee; Mass: GC-MS (El, 70 eV): m/z: 165 [M]", 165, 150, 123 (100), 106,94,78,65,43,40.
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Signal 1l: VWDl A, Wavelength=254 nm
Peak RetTime vype Width Area Height Area
= [min] [min] [mAU*=s] [mAT] %
e | === === —————————— | —————————— | ———————— |
1 39.283 BB 0.8549 7312.21729 128.81754 50.0822
2 46.006e BB 1.50e5 7288.21191 cee.lz22e7 49_9178
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Signal 1: VWDl A, Wavelength=254 nm
Pealk RetTime Typs Width Area Height LArea
# [min] [mir] [mAU* s ] [mAU] %
———— - | ———— | ——————— | —————————— | —————————— | ————————
1 38.719 BB 0.9164 1.15427=4 186.82710 98.034¢6
2 43.274 BB 0.9352 231.41301 3.6e8720 1.9654
Totals : 1.17741e4d 120.51430

Racemic 1-(pyridin-4-yl) ethanol: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.5 ml/ min, 254nm
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Signal 1: VWDl A, Wavelength=220 nm

Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAT* =] [mAT] g
|- I B | —— | === |
1 46.830 BB 0.99€2 2352.83081 35.39092 50.0741
2 53.065 BB 1.0994 2385.74536 31.72638 49.9259
Totals : 4778.576l17 67.11730

(S)-1-(pyridin-4-yl) ethanol (1h); Figure 2: The ee was determined by HPLC using a Daicel
Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.5 ml/ min, 254nm
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(R)-1, 2, 3, 4-tetrahydronaphthalen-1-yl acetate (2i); Figure 2
CE)Ac

O

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OJ-H column, n-hexane/ i-
PrOH =99/1, flow rate = 0.5 mL/min, 254 nm; tg = 12.7 min (minor), tg = 16.4 min (major),
89% ee; 'H NMR (400 MHz, CDCls): 6 7.31-7.16 (m, 4H), 6.03(t, J=8 Hz, 1H), 2.92-2.80(m,
2H), 2.13 (s, 3H), 2.11-1.86 (m, 4H), 13C NMR (100 MHz, CDCl5):170.78, 137.92, 134.55,
129.41, 129.06, 128.07, 126.06, 69.99, 29.07, 28.95, 21.47, 18.79; Mass: GC-MS (EI, 70
eV): m/z: 190 [M]", 165, 148, 130 (100), 115,105, 91,77,65,43,40.
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Estention Time Area Arsa % Heirht Height %%
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1150265 10:0.00 32246 100.00
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1425790 100 O 35360 100 00

Racemic 1,2,3,4-tetrahydronaphthalen-1-ol: The ee was determined by HPLC
using a Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 254nm
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Betention Time Area Area 9 Height Hezight 9
26060 AT3I2T26 3011 158038 52.03
29 140 AT12303 40 8% 145720 4797
Total=s
D44 5020 1000 303758 10D 0D




(5)-1,2,3,4-tetrahydronaphthalen-1-ol (1i); Figure 2: The ee was determined by

HPLC using a Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min,
254nm.
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(R)-2,3-dihydro-1H-inden-1-yl acetate (2j); Figure 2
OAc

D

The title compound was purified by silica gel chromatography (petroleum ether/ethyl acetate,
90:10); The ee was determined by HPLC using a Daicel Chiralcel OJ-H column, n-hexane/ i-
PrOH = 99/1, flow rate = 0.5 mL/min, 254 nm; tg = 13.3 min (minor), tg =18.7 min (major),
91% ee; Mass: GC-MS (El, 70 eV): m/z: 176 [M]*, 176, 154,133, 116 (100), 105,
91,77,65,43.
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Retention Time Area Area % Height Heirht %%
13372 145403 4.67 2442 433
18.720 2066519 8533 51178 05.43
Totals
3111922 100.00 53620 100.00
Racemic 2,3-dihydro-1H-inden-1-ol: The ee was determined by HPLC using a
Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 254nm
OH
/\\'_ T ! I
Fetention Time Area Area o Heighi Height %
30.580 5145505 5001 154035 5238
34.013 5142916 4990 140852 47 .62
Total=
10288511 100.00 205787 100.00




(S)-2,3-dihydro-1H-inden-1-ol (1));Figure 2: The ee was determined by HPLC
using a Daicel Chiralcel OD-H column; 95:5 (n-hexane/IPA), flow rate: 0.3 ml/ min, 254nm
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