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1. General Information

Unless otherwise noted, all reagents, catalysts and solvents were purchased from commercial
suppliers and used without further purification. Column Chromatography was performed with
silica gel. NMR spectra were recorded on Bruker AVANCE 111 (400 MHz) spectrometers. CDCl3
was used for the NMR analysis with tetramethyl silane as the internal standard. Chemical shifts
were reported up field to TMS (0.00 ppm) for *H NMR and relative to CDCls (77.0 ppm) for 13C
NMR. HPLC analyses were conducted on a Waters 2489 Series instrument with chiral column
OJ-H and OD-H. Optical rotations were measured on a MCP-500. Melting points were determined
using X-4 made by Peking Taike Apparatus Co., Ltd. HRMS spectra were acquired using an

Agilent 6540 ESI/TOF mass spectrometer.
2. Preparation of 2-Arylidene Cycloalkanones [

@]
1N KOH or NaOH
i} + Aer - ArT N
n reflux, 3 h
n

n=0~3 1 or Et;O, rt, 3d 2

A mixture of aldehyde 1 (30 mmol), cycloalkanone (45 mmol), and 1N KOH solution (30
mL) was refluxed for 3 h (method A) or a mixture of aldehyde (30 mmol), cycloalkanone (36
mmol), diethyl ether (30 mL), and 1N NaOH solution (30 mL) was stirred at room temperature for
72 h (method B). After reaction, the mixture was diluted with 50 mL of diethyl ether and the
aqueous layer was separated and extracted with ether (3 <20 mL). The combined ethereal solution
was washed to neutral with water and dried over Na;SO4. The solvent was evaporated, and the
product was purified by silica gel column chromatography with PE/EA to yield the corresponding
2-arylidene cycloalkanone as a yellow solid.

Method A is for the synthesis of 2-arylidene cycloalkanone 2a-2w and 4a-4i.
Method B is for the synthesis of 2-arylidene cycloalkanone 4j-4a’.

3. General Procedure for the Synthesis of Racemic 2-Arylidene Cycloalkanols
The cycloalkanone (0.2 mmol) was dissolved in 1.0 mL MeOH, and NaBH4 (0.4 mmol) was
added slowly. The mixture was stirred at room temperature until the starting material was

disappeared. And then 5.0 mL of H,O was added slowly, the residue was extracted 3 times with
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ethyl acetate. The combined organic layer was dried over Na,SO4 and evaporated under reduced

pressure. The product was further purified by silica gel column.

4. Asymmetric Transfer Hydrogenation of 2-Arylidene Cycloalkanones

Z N
0] OH ‘
Ar- X (S,S)-1f (2 mol %) Ar— X : CI/RIU\N/TS
> ! H,N
HCOOH/Et;N (1.1:1) : 2 \i)\Ph
n CHCl3, 35°C, 6 h noo B
E (S,S)-1f

In a 10 mL Schlenk tube, formic acid (1.1 mmol, 42 uL), triethylamine (1.0 mmol, 139 ulL),
and 1.0 mL CHCIswere added. After stirring for 1 h, (S,S)-1f (0.004 mmol, 2.49 mg), 2-arylidene
cycloalkanone (0.2 mmol) were added. And then the mixture was stirred at 35 °C for 6 h. The
solvent was removed under reduced pressure. Saturated sodium bicarbonate (5 mL) was added and
extracted 3 times with ethyl acetate. The combined organic layer was dried over Na;SO4 and
concentrated under reduced pressure. The residue was further purified by silica gel column to give

the desired 2-arylidene cycloalkanol.

5. Gram-Scale Synthesis of Compound 3m [
0 OH

M (S,S)-1f (1 mol %) /@/\é
B HCOOH/Et;N (1.1:1) Br

CHCl3, 35°C, 24 h
2m:1.25¢g 3m:1.01g

81% yield, 90% ee
99% ee (recrystalization)

In a 30 mL Schlenk tube, formic acid (5.5 mmol, 208 uL), triethylamine (5.0 mmol, 695 uL),
and 10 mL CHCIswere added. After stirring for 1 h, (S,S)-1f (0.025 mmol, 6.2 mg), compound
2m (1.25g, 5 mmol) were added. And then the mixture was stirred at 35 °C for 24 h. The solvent
was removed under reduced pressure. Saturated sodium bicarbonate (5 mL) was added and
extracted 3 times with ethyl acetate. The combined organic layer was dried over Na,SO4 and
concentrated under reduced pressure. The residue was further purified by silica gel column to give
compound 3m (1.01 g, 81% vyield, 90% ee). The ee value was improved to 99% by

recrystallization from ethyl acetate/petroleum ether.
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6. Gram-Scale Synthesis of Compound 7 [4

(0] 0 O
Br EtOH, reflux, 20 h Br
(1.1 equiv)
6

To a flame-dried three-neck flask, NaOAc (2.0 g, 24 mmol), anhydrous ethanol (10 mL),
2-bromobenzaldehyde (1.1 g, 6 mmol) and ethyl 2-oxocyclopentanecarboxylate (1.0 g, 6.6 mmol)
were added. The reaction mixture was refluxed for 20 h. And then the reaction mixture was
acidified with 2 M HCI at 0 <C. The mixture was extracted with EtOAc (20 mL x 3). The
combined organic layers were washed with brine and dried over anhydrous Na;SOa. Then filtered
and concentrated under reduced pressure. The residue was purified by a column chromatography
on a silica gel with ethyl acetate/petroleum ether (1:50—1:20) as an eluent to give compound 6 as

pale-yellow solid (1.7 g, 88% vyield).

OH

O
S,S)-1f (1 mol %
Br HCOOH/Et;N (1.1:1) B
CHCl3, 40 °C, 24 h
6:161g 7:1.23¢g

76% vyield, 94% ee
>99:1 dr

In a 30 mL Schlenk tube, formic acid (5.5 mmol, 208 uL), triethylamine (5.0 mmol, 695 uL),
and 10 mL CHClzwere added. After stirring for 1 h, (S,S)-1f (0.025 mmol, 6.2 mg), compound 6
(1.61g, 5 mmol) were added. And then the mixture was stirred at 40°C for 24 h. The solvent was
removed under reduced pressure. Saturated sodium bicarbonate (5 mL) was added and extracted 3
times with ethyl acetate. The combined organic layer was dried over Na,SO4 and concentrated
under reduced pressure. The residue was further purified by silica gel column to give compound 7

(1.23 g, 76% yield, 94% ee).

7. Analytical Data of the Products
(S, E)-2-benzylidenecyclopentanol (3a, known compound) [
oH Colorless oil, 30 mg, 86% yield, 99% ee. [a]®> 13.780 (c 0.500, CHCls).
~N Purified by flash column chromatography (PE: EA = 10:1). 'H NMR (400

MHz, CDCls): § = 7.42-7.37 (m, 4H), 7.28-7.24 (m, 1H), 6.63 (s, 1H),

4


http://www.baidu.com/link?url=4P-1IO1c2DLYvyWygUBp22OXQHYEzwZrXbofBKFtAmLB836qaRQGtOEWq2l9ZdztM01BDRQDLRgXaPRMNTZVHLtpDQXe3KtxzHAVp27aEUS

4.66-4.63 (m, 1H), 2.83-2.75 (m, 1H), 2.66-2.59 (m, 1H), 2.06-1.96 (m, 2H), 1.84-1.66 (m, 3H)
ppm; 1*C NMR (100 MHz, CDCls): 6 = 147.83, 137.77, 128.43, 128.34, 126.62, 123.69, 77.39,
34.89, 29.39, 22.59 ppm. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0

mL/min, 254 nm, temp, r.t.), tr = 8.98 min (minor), ts = 10.13 min (major).

(S, E)-2-(2-fluorobenzylidene)cyclopentanol (3b, unknown compound)

. Yellow oil, 79% vyield, 99% ee. [a]®>16.037 (c 0.222, CHCIs). Purified by

@/\é flash column chromatography (PE: EA = 8 :1). 'H NMR (400 MHz, CDCls):

§ = 7.48-7.44 (m, 1H), 7.26-7.21 (m, 1H), 7.17-7.06 (m, 2H), 6.78 (s, 1H),
4.67-4.65 (m, 1H), 2.76-2.68 (m, 1H), 2.59-2.52 (m, 1H), 2.05-1.97 (m, 2H), 1.81-1.69 (m, 3H)
ppm; 3C NMR (100 MHz, CDCls): 6 = 160.18 (d, Jc.r = 246.7 Hz), 150.04, 129.13 (d, Jcr = 3.2
Hz), 128.18 (d, Jc.r = 8.3 Hz), 125.54 (d, Jc.r = 12.7 Hz), 123.68 (d, Jc.r = 3.6 Hz), 115.40 (d, Jcr
= 9.7 Hz), 115.27 (d, Jcr= 7.2 HZz), 77.09, 34.84, 29.17, 22.39 ppm. HRMS (ESI) calcd for
CioHi1sOFNa ([M + Na]*): 215.0843; Found: 215.0847. HPLC (Chiracel OD-H column,

n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 7.03 min (minor), ts =

7.94 min (major).
(S, E)-2-(2-chlorobenzylidene)cyclopentanol (3¢, known compound) Bl

Cl OH  Colorless oil, 30 mg, 73% yield, 97% ee. [0]?°% 16.201 (c 0.250, CHCl5).
Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400
MHz, CDCl3): 6 = 7.46 (dd, J = 7.6, 1.6 Hz, 1H), 7.41 (dd, J = 8.0, 1.2 Hz,
1H), 7.27 (td, J = 7.6, 1.2 Hz, 1H), 7.19 (td, J = 7.6, 1.6 Hz, 1H), 6.87 (g, J = 2.4 Hz, 1H), 4.67 (s,
1H), 2.75-2.61 (m, 1H), 2.58-2.45 (m, 1H), 2.11-1.89 (m, 3H), 1.81-1.65 (m, 2H); 3C NMR (100
MHz, CDCls): ¢ = 150.12, 135.67, 133.61, 129.50, 129.38, 127.84, 126.39, 120.05, 76.84, 34.76,
28.89, 22.34. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min,

254 nm, temp, r.t.), tr = 7.77 min (minor), ts = 9.81 min (major).

(S, E)-2-(2-methylbenzylidene)cyclopentanol (3d, known compound) (I

CH, oy Yellow oil, 31 mg, 82% yield, 97% ee. [a]> 23.019 (c 0.480, CHCL).

©/\© Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400
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MHz, CDCls): § = 7.39-7.33 (m, 1H), 7.25-7.14 (m, 3H), 6.72 (s, 1H), 4.65 (t, J = 5.6 Hz, 1H),
2.72-2.59 (m, 1H), 2.54-2.43 (m, 1H), 2.35 (s, 3H), 2.07-1.89 (m, 2H), 1.84 (s, 1H), 1.76-1.65 (m,
2H) ppm; 13C NMR (100 MHz, CDCls): 6 = 147.67, 137.84, 137.70, 129.25, 128.23, 127.44,
125.47, 123.78, 77.44, 34.89, 29.41, 22.61, 21.54 ppm. HPLC (Chiracel OD-H column,
n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tz = 7.11 min (minor), ts =

8.54 min (major).

(S, E)-2-(2-methoxybenzylidene)cyclopentanol (3e, known compound) E!

OCHj3 OH  Colorless oil, 31 mg, 77% vyield, 98% ee.[a]?® 34.153 (c 0.165, CHClIs).

N Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400
MHz, CDCls): § = 7.41 (dd, J = 7.6, 1.2 Hz, 1H), 7.24 (td, J = 8.0, 1.6 Hz,
1H), 6.97 (td, J = 7.6, 1.2 Hz, 1H), 6.92-6.87 (m, 2H), 4.65 (s, 1H), 3.87 (s, 3H), 2.77-2.66 (m,
1H), 2.59-2.49 (m, 1H), 2.01-1.92 (m, 2H), 1.75-1.64 (m, 3H); 23C NMR (100 MHz, CDCls): § =
156.79, 147.98, 128.80, 127.94, 126.70, 120.21, 117.90, 110.40, 55.44, 34.77, 29.75, 29.12, 22.62.
HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp,

r.t.), tr = 11.64 min (minor), ts = 24.24 min (major).

(S, E)-2-(3-fluorobenzylidene)cyclopentanol (3f, known compound) B!

OH  White oil, 27 mg, 71% yield, 98% ee.[0]® 26.742 (c 0.240, CHCI3). *H

NMR (400 MHz, CDCls): 6 = 7.36-7.28 (m, 1H), 7.15 (d, J = 7.8 Hz, 1H),

7.10 (d, J=10.5 Hz, 1H), 6.95 (td, J = 8.2, 2.2 Hz, 1H), 6.58 (s, 1H), 4.62
(s, 1H), 2.73 (ddd, J = 8.7, 6.1, 3.0 Hz, 1H), 2.67-2.54 (m, 1H), 2.07-1.95 (m, 2H), 1.87 (s, 1H),
1.77 (dd, J = 8.2, 6.1 Hz, 1H), 1.72-1.63 (m, 1H); 3C NMR (100 MHz, CDCls): 6 = 162.8 (d, Jc.r
= 243.1 Hz), 149.2, 140.2 (d, Jcr = 7.7 HZz), 129.7 (d, Jcr = 8.5 Hz), 124.3 (d, Jcr = 2.7 Hz),
112.6 (d, Jcr = 2.5 Hz), 114.8 (d, Jcr = 21.7 Hz), 113.4 (d, Jcr = 21.2 Hz), 77.2, 34.8, 29.4, 22.4
ppm. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm,

temp, r.t.), tr = 7.62 min (minor), ts = 8.24 min (major).



(S, E)-2-(3-chlorobenzylidene)cyclopentanol (3g, known compound) E!

OH Yellow oil, 35 mg, 83% yield, 98% ee. [a]*% 14.570 (c 0.500, CHCls).
“ Purified by flash column chromatography (PE: EA = 10:1).H NMR
(400 MHz, CDCls): ¢ = 7.37-7.29 (m, 4H), 6.56 (d, J = 2.1 Hz, 1H),
4.62 (td, J = 5.4, 4.6, 2.6 Hz, 1H), 2.84-2.52 (m, 2H), 2.08-1.97 (m, 2H), 1.87-1.62 (m, 3H) ppm;
13C NMR (100 MHz, CDCls): 6 = 148.40, 136.24, 132.20, 129.61, 128.48, 122.51, 77.29, 34.87,
29.37, 22.46 ppm. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0

mL/min, 254 nm, temp, r.t.), tr = 7.31 min (minor), ts = 8.13 min (major).

(S, E)-2-(3-bromobenzylidene)cyclopentanol (3h, known compound) [

OH Yellow oil, 38 mg, 76% yield, 99% ee. [a]?°> 18.315 (c 0.125, CHCIs).
o Purified by flash column chromatography (PE: EA = 10:1). 'H NMR
(400 MHz,CDCls): 6 = 7.53 (t, J = 2.0 Hz, 1H), 7.36 (dt, J = 8.0, 1.6 Hz,
1H), 7.31-7.28 (m, 1H), 7.25-7.19 (m, 1H), 6.53 (g, J = 2.4 Hz, 1H), 4.61 (s, 1H), 2.80-2.68 (m,
1H), 2.66-2.55 (m, 1H), 2.05-1.95 (m, 2H), 1.82-1.62 (m, 3H) ppm; **C NMR (100 MHz, CDCls):
6 =149.4, 139.9, 131.1, 129.8, 129.5, 127.0, 122.5, 122.3, 77.2, 34.8, 29.4, 22.4.ppm. HPLC
(Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr =

8.09 min (minor), ts = 8.74 min (major).

(S, E)-2-(3-methylbenzylidene)cyclopentanol (3i, unknown compound)
oH Yellow oil, 28 mg, 75% yield, 99% ee. [0]*°>9.998 (c 0.225, CHCly).
HsC N Purified by flash column chromatography (PE: EA = 10:1). *H NMR
(400 MHz, CDCls): 6 = 7.38-7.36 (m, 1H), 7.23-7.17 (m, 3H), 6.72 (s,
1H), 4.66-4.66 (m, 1H), 2.71-2.63 (m, 1H), 2.53-2.45 (m, 1H), 2.36 (s, 3H), 2.05-1.92 (m, 3H),
1.76-1.69 (m, 2H) ppm; 3C NMR (100 MHz, CDCls): 6 = 148.26, 136.59, 136.20, 130.01, 128.01,
126.79, 125.56, 121.65, 76.86, 35.03, 28.81, 22.43, 20.04 ppm. HRMS (ESI) calcd for C13H160Na
(IM + Na]*): 211.1093; Found: 211.1095. HPLC (Chiracel OD-H column, n-hexane/2-propanol =

90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 7.63 min (minor), ts = 8.57 min (major).



(S, E)-2-(3-methoxybenzylidene)cyclopentanol (3j, known compound) [

OH  Colorless oil, 31 mg, 77% yield, 98% ee. [0]?% 34.153 (c 0.100,
eCO CHCls). H NMR (400 MHz, CDCl3): § =7.30 (t, J = 7.9 Hz, 1H),
7.03-6.93 (m, 2H), 6.82 (ddd, J = 8.2, 2.7, 0.9 Hz, 1H), 6.59 (q, J =
2.4 Hz, 1H), 4.72-4.49 (m, 1H), 3.85 (s, 3H), 2.84-2.71 (m, 1H), 2.68-2.56 (m, 1H), 2.13-2.03 (m,
1H), 2.02- 1.93 (m, 2H), 1.81-1.64 (m, 2H); *C NMR (100 MHz, CDCls): 6 = 159.50, 148.14,
139.23, 129.27, 123.51, 121.13, 113.96, 112.14, 77.46, 77.28, 77.14, 76.82, 55.21, 34.82, 29.44,
22.52. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm,

temp, r.t.), ts = 16.23 min (major), tr = 17.14 min (minor).
(S, E)-2-(4-fluorobenzylidene)cyclopentanol (3k, known compound) Bl

OH  Colorless oil, 32 mg, 83% yield, 99% ee.[a]®>17.362 (c 0.250, CHCl5).
m Purified by flash columnchromatography (PE: EA = 10:1). 'H NMR
- (400 MHz, Chloroform-d): 6 = 7.35 (dd, J = 8.7, 5.6 Hz, 2H), 7.11-7.01
(m, 2H), 6.58 (d, J = 2.1 Hz, 1H), 4.62 (dd, J = 6.5, 4.7 Hz, 1H), 2.72 (dtd, J = 11.6, 6.4, 2.3 Hz,
1H), 2.63 -2.53 (m, 1H), 2.00 (dg, J = 9.0, 6.3, 5.8 Hz, 2H), 1.86 (s, 1H), 1.81-1.64 (m, 2H); 3C
NMR (100 MHz, CDCl3): ¢ = 161.5 (d, Jc-r = 244.9 Hz), 147.3 (d, Jcr = 2.2 Hz), 133.9 (d, Jcr =
3.3 Hz), 129.9 (d, Jc-r = 8.7 Hz), 115.2 (d, Jc.r = 21.2 Hz), 77.3, 34.9, 29.2, 22.5 ppm. HPLC
(Chiracel OD-H column, n-hexane/ 2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts =

8.09 min (major), tr = 8.74 min (minor).
(S,E)-2-(4-chlorobenzylidene)cyclopentanol (3I, known compound) Bl

oH Yellow oil, 34 mg, 81% vyield, 98% ee. [0]®>9.998 (c 0.225, CHCls).

= Purified by flash column chromatography (PE: EA = 10:1). *H NMR

Cl (400 MHz, CDCls): & = 7.34-7.30 (m, 3H), 7.29-7.27 (m, 1H), 6.55 (g,
J =24 Hz, 1H), 461 (t, J = 6.0 Hz, 1H), 2.79-2.66 (m, 1H), 2.64-2.50 (M, 1H), 2.07-1.93 (M, 2H),
1.84-1.60 (m, 3H) ppm; 3C NMR (100 MHz, CDCls): 5 = 148.26, 136.59, 136.20, 130.01, 128.01,

126.79, 125.56, 121.65, 76.86, 35.03, 28.81, 22.43, 20.04 ppm. HPLC (Chiracel OD-H column,



n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 7.63 min (minor), ts =

8.57 min (major).

(S, E)-2-(4-bromobenzylidene)cyclopentanol (3m, known compound) [l
oH White solid, 40 mg, 79% yield, 98% ee. mp 70-72 °C. [a]?°>15.378 (c
N 0.200, CHCIs). Purified by flash column chromatography (PE: EA =
Br 9:1).  'H NMR (400 MHz, CDCls): 6 = 7.49 (d, J = 8.4 Hz, 2H), 7.26
(d, J = 8.4 Hz, 2H), 6.56 (s, 1H), 4.63-4.61 (m, 1H), 2.77-2.70 (m, 1H), 2.62-2.54 (m, 1H),
2.05-1.97 (m, 2H), 1.83-1.69 (m, 3H) ppm; 3C NMR (100 MHz, CDCls): & = 148.63, 136.68,
131.43, 129.93, 122.55, 120.38, 77.31, 34.88, 29.38, 22.45 ppm. HPLC (Chiracel OD-H column,
n-hexane/ 2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts = 7.58 min (major), tr =

8.07 min (minor).

(S, E)-2-(4-methylbenzylidene)cyclopentanol (3n, known compound) [
oH Yellow oil, 30 mg, 80% yield, 98% ee. [0]*°> 3.944 (c 0.240, CHCly).
N Purified by flash column chromatography (PE: EA = 10:1). *H NMR
H3C (400 MHz, CDClg): 6 = 7.31 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.0 Hz,
2H), 6.60-6.59 (s, 1H), 4.65-4.62 (m, 1H), 2.81-2.73 (m, 1H), 2.65-2.57 (m, 1H), 2.39 (s, 3H),
2.05-1.96 (m, 2H), 1.82-1.67 (m, 3H) ppm; *C NMR (100 MHz, CDCls): 6 = 146.82, 136.38,
134.95, 129.05, 128.35, 123.61, 77.45, 34.92, 29.39, 22.66, 21.20 ppm. HPLC (Chiracel OD-H
column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts = 7.70 min

(major), tr = 8.32 min (minor).

(S, E)-2-(4-methoxybenzylidene)cyclopentanol (30, known compound) E!
OH  White oil, 33 mg, 81% vyield, 98% ee.[a]® 40.357 (c 0.100,
Q/\é CHCls).Purified by flash column chromatography (PE: EA = 10:1).
"GO IH NMR (400 MHz, CDCl3): 6 = 7.35 (d, J = 8.8 Hz, 2H), 6.97-6.89
(m, 2H), 6.57 (d, J = 2.0 Hz, 1H), 4.77-4.49 (m, 1H), 3.86 (s, 3H), 2.82-2.69 (M, 1H), 2.64-2.52

(m, 1H), 2.09-1.92 (M, 2H), 1.79 (ddd, J = 12.4, 6.1, 2.1 Hz, 1H), 1.72-1.67 (m, 2H); *C NMR

(100 MHz, CDCls): 6 = 158.26, 145.47, 130.63, 129.65, 123.21, 113.78, 77.45, 55.28, 34.92,



29.31, 22.71. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min,

254 nm, temp, r.t.), ts = 9.19 min (major), tr = 10.02 min (minor).

(S, E)-2-(4-(tert-butyl)benzylidene)cyclopentanol (3p, known compound) Bl
OH  White oil, 39 mg, 85% vyield, 98% ee. [0]*°%23.104 (c 0.250, CHCIs).
m Purified by flash column chromatography (PE: EA = 10:1). *H NMR
tBu (400 MHz, CDCls): § = 7.42 (d, J = 8.5 Hz, 2H), 7.35 (d, J = 8.5 Hz,
2H), 6.60 (d, J = 2.0 Hz, 1H), 4.63 (s, 1H), 2.87-2.72 (m, 1H), 2.70-2.56 (m, 1H), 2.05-1.94 (m,
2H), 1.85-1.66 (m, 3H), 1.37 (s, 9H);3C NMR (100 MHz, CDCls): § = 149.63, 147.05, 134.94,
128.17, 125.26, 123.46, 77.47, 34.91, 34.55, 31.32, 29.74, 29.39, 22.66. HPLC (Chiracel OD-H
column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 6.68 min

(minor), ts = 7.29 min (major).

(S, E)-2-(2,4,6-trimethylbenzylidene)cyclopentanol (3qg, known compound) [

CHs OH  Colorless oil, 29 mg, 67% yield, 98% ee. [0]%> 20.179 (c 0.100,
X
/@f\é CHCIs). Purified by flash column chromatography (PE: EA = 10:1).
HsC CH;
'H NMR (400 MHz, CDCl3): § = 6.82 (s, 2H), 6.30 (d, J = 2.6 Hz,
1H), 4.92 (d, J = 5.2 Hz, 1H), 4.41 (d, J = 5.6 Hz, 1H), 2.21 (s, 3H), 2.11 (s, 6H), 1.98-1.78 (m,
3H), 1.76-1.64 (m, 1H), 1.56-1.43 (m, 2H); 3C NMR (100 MHz, CDCls): 6 = 149.07, 135.45,
135.27, 134.76, 128.12, 120.20, 74.05, 35.39, 27.86, 21.46, 21.03, 20.26. HPLC (Chiracel OD-H
column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 5.06 min

(minor), ts = 5.36 min (major).
(S, E)-2-(naphthalen-1-ylmethylene)cyclopentanol (3r, known compound) [

O OH Yellow oil, 37 mg, 82% yield, 98% ee. [a]?> 8.630 (c 0.250,

O \ CHClIs).Purified by flash column chromatography (PE: EA = 10:1). H
NMR (400 MHz, CDCls): 6 = 8.14-8.06 (m, 1H), 7.93-7.85 (m, 1H), 7.79
(t, J=4.8 Hz, 1H), 7.57-7.45 (m, 4H), 7.21 (q, J = 2.4 Hz, 1H), 4.76 (t, J = 6.0 Hz, 1H), 2.71-2.58

(m, 1H), 2.53-2.40 (m, 1H), 2.13-2.02 (M, 1H), 1.99-1.82 (m, 2H), 1.78-1.66 (m, 2H); °C NMR
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(100 MHz, CDClg): 6 = 149.92, 134.74, 133.59, 131.67, 128.54, 127.27, 125.88, 125.86, 125.75,
125.33, 124.44, 120.69, 76.64, 35.15, 28.85 22.24. HPLC (Chiracel OD-H column,
n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts = 15.94 min (major), tr =

17.14 min (minor).
(S, E)-2-(naphthalen-2-ylmethylene)cyclopentanol (3s, known compound) [

OH  Yellow oil, 41 mg, 91% yield, 98% ee. [0]?°% 12.699 (c 0.250, CHCly).

Purified by flash columnchromatography (PE: EA = 10:1). 'H NMR
(400 MHz, CDCls): 6 = 7.90-7.80 (m, 4H), 7.57 (dd, J = 8.6, 1.7 Hz,

1H), 7.54-7.47 (m, 2H), 6.78 (d, J = 2.1 Hz, 1H), 4.73-4.67 (m, 1H), 2.98-2.83 (m, 1H), 2.81-2.67
(m, 1H), 2.05 (ddg, J = 12.5, 10.0, 5.8 Hz, 2H), 1.86-1.71 (m, 3H); 3C NMR (100 MHz, CDCl5):
0 = 148.34, 135.37, 133.49, 132.20, 128.05, 127.81, 127.59, 127.25, 126.79, 126.14, 125.79,
123.77, 77.48, 34.93, 29.56, 22.62. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10

(v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts = 10.60 min (major), tr = 11.44 min (minor).
(S, E)-2-(pyridin-2-ylmethylene)cyclopentanol (3t, known compound) [

OH Red oil, 27 mg, 77% yield, 99% ee. [0]®>6.137 (c 0.050, CHCIs). Purified

/
/

| by flash columnchromatography (PE: EA = 10:1). *H NMR (400 MHz,

CDCls): 6 = 8.62 (dd, J =5.0, 1.7 Hz, 1H), 7.69 (td, J = 7.8, 1.9 Hz, 1H),
7.34 (d, J = 7.9 Hz, 1H), 7.13 (dd, J = 7.5, 4.9 Hz, 1H), 6.75 (d, J = 2.3 Hz, 1H), 4.66 (s, 1H),
3.02-2.86 (m, 1H), 2.86-2.72 (m, 1H), 2.33 (s, 1H), 2.08-1.98 (m, 2H), 1.78-1.66 (m, 2H); 3C
NMR (100 MHz, CDCIs): 6 = 156.66, 153.39, 149.02, 136.25, 123.35, 122.82, 120.97, 34.79,
30.01, 22.22. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min,

254 nm, temp, r.t.), tr = 10.39 min (minor), ts = 13.83 min (major).

(S, E)-2-(furan-2-ylmethylene)cyclopentan-1-ol (3u, known compound) [
oH Yellow oil, 21 mg, 63% yield, 98% ee. [a]*> 23.794 (c 0.200, CHCls).
| N Purified by flash column chromatography (PE: EA = 10:1). 'H NMR (400

o
MHz, CDCls): 6 = 7.42 (s, 1H), 6.47 (d, J = 18.8 Hz, 2H), 6.27 (d, J = 2.8 Hz,
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1H), 4.64-6.57 (m, 1H), 2.78-2.54 (m, 2H), 2.05-1.95 (m, 2H), 1.91 (s, 1H), 1.80-1.62 (m, 2H)
ppm; 1*C NMR (100 MHz, CDCls): 6 = 153.56, 146.30, 141.46, 112.24, 111.34, 108.14, 76.62,
35.45, 29.72, 22.15 ppm. HPLC (Chiracel OD-H column, n-hexane/ 2-propanol = 90:10 (v/v), 1.0

mL/min, 254 nm, temp, r.t.), ts = 7.33 min (major), tr = 7.85 min (minor).

(S, E)-2-(2-phenylethylidene)cyclopentanol (3v, known compound) E!

oH Yellow oil, 33 mg, 87% yield, 94% ee. [0]?> 8.290 (c 0.100, CHCIs).

A Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400

MHz, CDCls): § = 7.34 (dd, J = 8.5, 6.7 Hz, 2H), 7.25 (dd, J = 7.6, 5.3 Hz,

3H), 5.79 (ddd, J = 9.3, 4.8, 1.9 Hz, 1H), 4.49 (d, J = 5.9 Hz, 1H), 3.42 (d, J = 7.4 Hz, 2H), 2.55
(dt, J = 14.6, 4.5 Hz, 1H), 2.43-2.30 (m, 1H), 2.00-1.89 (m, 2H), 1.72 (dg, J = 10.8, 5.8 Hz, 2H),
1.52 (s, 1H); 3C NMR (100 MHz, CDCls): § = 146.84, 140.83, 128.51, 128.35, 126.00, 122.76,
75.65, 35.70, 35.65, 27.21, 22.02. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10

(v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts = 7.42 min (major), tr = 8.09 min (minor).

(S, E)-2-(cyclohexylmethylene)cyclopentanol (3w, known compound) B

OH Yellow oil, 30 mg, 83% vyield, 93% ee. [a]*°> 17.326 (c 0.100, CHCIs).
Purified by flash column chromatography (PE: EA = 10:1). 'H NMR (400
MHz, CDCls): § = 5.41 (dd, J = 9.2, 2.0 Hz, 1H), 4.40 (t, J = 4.8 Hz, 1H),

2.53-2.35 (m, 1H), 2.30-2.17 (m, 1H), 2.14-2.02 (m, 1H), 1.94-1.81 (m, 2H), 1.78-1.64 (m, 7H),

1.38-1.00 (m, 6H); 13C NMR (100 MHz, CDCls): 6 = 144.0, 130.20, 75.7, 38.5, 35.5, 32.8, 32.8,

26.8, 26.1, 26.0, 22.0. HPLC (Chiracel OJ-H column, n-hexane/2-propanol =79:1 (v/v), 0.5

mL/min, 254 nm, temp, r.t.), tr = 6.32 min (minor), ts = 8.30 min (major).

(S, E)-2-benzylidenecyclobutanol (5a, known compound) !

OH White solid, 30 mg, 93% vyield, 96% ee.[a]?°045.270 (c 0.250, CHCIs).
Mp76-78 °C. Purified by flash column chromatography (PE: EA = 10:1).
'H NMR (400 MHz, CDCls): § = 7.41-7.34 (m, 2H), 7.33-7.28 (m, 2H),
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7.28-7.22 (m, 1H), 6.48 (d, J = 2.4 Hz, 1H), 5.07-4.67 (m, 1H), 2.91-2.78 (m, 1H), 2.72 (dtd, J =
15.8, 8.9, 2.6 Hz, 1H), 2.56 (dddd, J = 11.6, 8.8, 8.0, 3.7 Hz, 1H), 2.01 (tdd, J = 10.6, 9.0, 7.2 Hz,
2H); C NMR (100 MHz, CDCls): 6 = 147.91, 136.79, 128.46, 127.81, 126.71, 120.07, 72.24,
32.01, 25.18. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min,

254 nm, temp, r.t.), tr = 7.95 min (minor), ts = 10.33 min (major).
(S, E)-2-(2-chlorobenzylidene)cyclobutanol (5b, known compound) (4]

Cl oH White solid, 37 mg, 96% yield, 95% ee. []*p63.253 (c 0.250, CHCls). Mp
©/\d 84-86 °C. Purified by flash column chromatography (PE: EA = 10:1). *H
NMR (400 MHz, CDCls): 6 = 7.41 (dd, J = 7.8, 1.4 Hz, 1H), 7.35 (dd, J =

7.8, 1.6 Hz, 1H), 7.28-7.22 (m, 1H), 7.19 (td, J = 7.6, 1.8 Hz, 1H), 6.84 (q, J = 2.4 Hz, 1H), 4.89
(d, J = 7.8 Hz, 1H), 2.80-2.63 (m, 2H), 2.61-2.51 (m, 1H), 2.15 (s, 1H), 2.06-1.94 (m, 1H); 3C
NMR (100 MHz, CDCl3): 6 = 150.43, 134.32, 133.13, 129.71, 128.77, 127.85, 126.48, 116.10,
72.24, 31.80, 24.87. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0

mL/min, 254 nm, temp, r.t.), tr = 7.78 min (minor), ts = 10.86 min (major).
(S, E)-2-(2-methylbenzylidene)cyclobutanol (5¢c, known compound) (4

CHs oH White solid, 31 mg, 88% yield, 94% ee. [0]**047.695 (c 0.250, CHCl3). Mp
©/\ﬂ 102-104 °C. Purified by flash column chromatography (PE: EA = 10:1).

!H NMR (400 MHz, CDCls): 6 = 7.29 (d, J = 7.6 Hz, 1H), 7.25-7.14 (m,
3H), 6.65 (d, J = 2.4 Hz, 1H), 4.90 (s, 1H), 2.77-2.64 (m, 2H), 2.55 (ddt, J = 10.8, 8.4, 4.2 Hz, 1H),
2.40 (s, 3H), 2.14 (s, 1H), 2.04-1.94 (m, 1H); 3C NMR (100 MHz, CDCls): 6 = 148.24, 135.77,
135.07, 130.34, 127.51, 126.82, 125.73, 117.27, 72.26, 31.90, 24.92, 19.95. HPLC (Chiracel
OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 8.24 min

(minor), ts = 12.52 min (major).
(E)-2-(3-bromobenzylidene)cyclobutanol (5d, known compound)

OH White solid, 40 mg, 85% yield, 97% ee. [a]*°56.430(c 0.250, CHCls).

Br
X
\©/\d Mp 91-93°C. Purified by flash column chromatography (PE: EA =
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10:1). *H NMR (400 MHz, CDCls): § = 7.42 (s, 1H), 7.36 (dt, J = 6.8, 2.2 Hz, 1H), 7.21 (d, J =
6.6 Hz, 2H), 6.39 (d, J = 2.4 Hz, 1H), 4.88 (s, 1H), 2.85-2.75 (m, 1H), 2.74-2.64 (m, 1H),
2.59-2.46 (m, 2H), 2.01 (tdd, J = 10.7, 9.0, 7.2 Hz, 1H). 3C NMR (100 MHz, CDCls): § = 149.66,
138.90, 130.55, 129.97, 129.56, 126.36, 122.59, 118.75, 72.01, 31.76, 25.11. HPLC (Chiracel
OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 8.14 min

(minor), ts = 8.91 min (major).
(S, E)-2-(3-methylbenzylidene)cyclobutanol (5e, known compound ) [

o OH White solid, 33 mg, 94% vyield, 98% ee. [a]®:60.153 (c 0.250,
3 \©/\d CHCls). Mp 64-67 °C. Purified by flash column chromatography (PE:
EA = 10:1). 'H NMR (400 MHz, CDCl3): ¢ = 7.27 (t, J = 7.8 Hz,

1H), 7.15-7.10 (m, 2H), 7.08 (d, J = 7.6 Hz, 1H), 6.45 (d, J = 2.5 Hz, 1H), 4.94-4.83 (m, 1H),
2.91-2.78 (m, 1H), 2.76-2.65 (m, 1H), 2.55 (dddd, J = 11.5, 8.8, 8.0, 3.7 Hz, 1H), 2.40 (s, 3H),
2.22 (s, 1H), 2.07-1.94 (m, 1H); ¥C NMR (100 MHz, CDClg): ¢ = 147.73 , 138.00 , 136.77 ,
128.62 , 128.37 , 127.52 , 124.90, 120.10, 72.21, 31.94 , 25.23 , 21.53. HPLC (Chiracel OD-H
column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 7.51 min

(minor), ts = 9.10 min (major).
(S, E)-2-(4-(trifluoromethyl)benzylidene)cyclobutanol (5f, known compound)

OH  White solid, 41 mg, 89% yield, 98% ee. [a]®:24.375 (c 0.250,

m CHCl3). Mp 95-97 °C. Purified by flash column chromatography (PE:
e EA = 10:1). 'H NMR (400 MHz, CDCls): § = 7.63 (dd, J = 29.3, 8.1
Hz, 2H), 7.41 (dd, J = 29.0, 8.1 Hz, 2H), 6.62-6.44 (m, 1H), 4.93 (dd, J = 20.0, 11.0 Hz, 1H),
2.93-2.69 (M, 2H), 2.66-2.39 (m, 2H), 2.18-1.98 (m, 1H); *C NMR (100 MHz, CDCls): 6 = 150.9
(d, Jc-r = 6.9 Hz), 140.3, 127.6, 127.8, 125.4 (m), 118.9 (d, Jcr = 6.9 Hz), 72.0 (d, Jcr = 6.2 Hz),
317 (d, Jer = 5.1 Hz), 252 (d, Jcr = 7.1 Hz) ppm. HPLC (Chiracel AD-H column,
n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 7.68 min (minor), ts =

9.12 min (major).
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(S, E)-2-(4-chlorobenzylidene)cyclobutanol (5g, known compound) !

OH  White solid, 33 mg, 85% yield, 99% ee. [0]*26.184 (c 0.250, CHCIs3).

/Q/\d Mp72-74°C. Purified by flash column chromatography (PE: EA =
“ 10:1). *H NMR (400 MHz, CDCls): 6 = 7.35-7.31 (m, 2H), 7.22 (d, J
= 8.5 Hz, 2H), 6.43 (q, J = 2.4 Hz, 1H), 4.88 (ddt, J = 7.5, 5.5, 2.6 Hz, 1H), 2.88-2.62 (m, 2H),
2.61-2.51 (m, 1H), 2.01 (tdd, J = 10.7, 8.9, 7.1 Hz, 2H); 3C NMR (100 MHz, CDCl3): 6 = 148.58,
135.26, 132.31, 128.97, 128.61, 119.00, 72.14, 31.90, 25.09. HPLC (Chiracel AD-H column,
n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tz = 8.21 min (minor), ts =

9.71 min (major).
(S, E)-2-(4-methylbenzylidene)cyclobutanol (5h, known compound) (4

OH  White solid, 33 mg, 94% vyield, 98% ee. [0]®>72.396 (c 0.250,

m CHCl3). Mp 84-86 °C. Purified by flash column chromatography (PE:
e EA = 10:1). 'H NMR (400 MHz, CDCls): = 7.25-7.15 (m, 4H),
6.45 (d, J = 2.5 Hz, 1H), 4.88 (s, 1H), 2.88-2.77 (m, 1H), 2.75-2.65 (m, 1H), 2.55 (dtd, J = 8.8, 7.6,
4.4 Hz, 1H), 2.47 (s, 1H), 2.40 (s, 3H), 2.01 (tdd, J = 10.6, 8.8, 7.0 Hz, 1H); *C NMR (100 MHz,
CDCls): 6 = 146.81, 136.44, 134.06, 129.19, 127.76, 119.97, 72.17, 31.92, 25.17, 21.25. HPLC
(Chiracel AD-H column, n-hexane/2-propanol = 95:5 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr =

12.07 min (minor), ts = 14.34 min (major).
(S, E)-2-(naphthalen-2-ylmethylene)cyclobutanol (5i, known compound) !

OH White solid, 38 mg, 91% vyield, 93% ee. [a]?%47.221 (c 0.250,

CHCIl3). Mp 141-143 °C. Purified by flash column chromatography
(PE: EA =10:1). *H NMR (400 MHz, CDCls): 6 = 7.88-7.80 (m, 3H),

7.72 (s, 1H), 7.54-7.45 (m, 3H), 6.64 (q, J = 2.4 Hz, 1H), 4.94 (g, J = 8.4 Hz, 1H), 3.00-2.76 (m,
2H), 2.66-2.53 (m, 1H), 2.16-1.98 (m, 1H); 2*C NMR (100 MHz, CDCls): 6 = 150.87, 135.10,

133.70, 132.11, 128.33, 128.19, 127.93, 126.68, 126.37, 126.22, 126.08, 119.01, 71.21, 31.17,
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25.29. HPLC (Chiracel AD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm,

temp, r.t.), tr = 9.38 min (minor), ts = 10.87 min (major).

(S, E)-2-benzylidenecyclohexanol (5j, known compound) 1
White solid, 34 mg, 91% yield, 88% ee. mp 82—83 °C. [a]*>-3.386 (c 0.244,
©/\© CHCIs). Purified by flash column chromatography (PE: EA = 10:1). *H NMR
(400 MHz, CDCla): 6 = 7.39-7.35 (m, 2H), 7.27-7.24 (m, 3H), 6.57 (s, 1H),
4.30-4.27 (m, 1H), 2.80-2.73 (m, 1H), 2.20-2.14 (m, 1H), 2.08-2.03 (m, 1H), 1.95-1.89 (m, 1H),
1.72-1.66 (m, 3H), 1.58-1.49 (m, 2H) ppm; *C NMR (100 MHz, CDCls): 5 = 144.37, 137.68,
128.95, 128.12, 126.26, 120.82, 73.79, 36.59, 27.38, 27.01, 23.23 ppm. HPLC (Chiracel OD-H

column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 6.42 min

(minor), ts = 7.79 min (major).

(S, E)-2-(2-fluorobenzylidene)cyclohexanol (5k, known compound) [

. Yellow oil, 32 mg, 79% yield, 92% ee. [a]? -18.223 (¢ 0.420, CHCI,).

@/\@ Purified by flash column chromatography (PE: EA = 8:1). 'H NMR (400
MHz, CDCls): 6 = 7.28-7.22 (m, 2H), 7.15-7.06 (m, 2H), 6.49 (s, 1H),
4.32-4.29 (m, 1H), 2.66-2.60 (m, 1H), 2.11-2.04 (m, 2H), 1.94-1.88 (m, 1H), 1.80 (s, 1H),
1.70-1.47 (m, 4H) ppm; ¥C NMR (100 MHz, CDCls): ¢ = 160.24 (d, Jc.r= 244.5 Hz), 146.75,
130.98 (d, Jc-r= 3.8 Hz), 128.17 (d, Jc-r= 8.0 Hz), 125.26 (d, Jc-r= 15.3 Hz), 123.57 (d, Jcr= 3.6
Hz), 115.38 (d, Jc.r = 22.2 Hz), 113.56 (d, Jc-r= 2.5 Hz), 73.60, 36.62, 27.68, 27.24, 23.32 ppm.

HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp,

r.t.), tr = 5.39 min (minor), ts = 6.34 min (major).

(S, E)-2-(2-chlorobenzylidene)cyclohexanol (51, unknown compound)

Cl OH Yellow oil, 32 mg, 72% yield, 76% ee. [a]*> -12.280 (c 0.442, CHCls).

@/\(‘j Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400
MHz, CDCls): 6 = 7.42 (d, J = 7.2 Hz, 1H), 7.28-7.19 (m, 3H), 6.57 (s, 1H),
4.34-431 (m, 1H), 2.63-2.57 (m, 1H), 2.12-2.01 (m, 2H), 1.95-1.89 (m, 1H), 1.78 (s, 1H),
1.72-1.67 (m, 1H), 1.64-1.48 (m, 3H) ppm; 3C NMR (100 MHz, CDCls): ¢ = 145.82, 136.08,
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133.96, 130.82, 129.31, 127.81, 126.21, 118.15, 73.52, 36.67, 27.42, 27.34, 23.33 ppm. HRMS
(ESI) calcd for C13H150CINa ([M + Na]*): 245.0704; Found: 245.0702. HPLC (Chiracel OD-H
column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tz = 5.89 min

(minor), ts = 8.02 min (major).

(S, E)-2-(2-methylbenzylidene)cyclohexanol (5m, unknown compound)

Yellow oil, 32 mg, 80% vyield, 83% ee. [0]®p -13.131 (c 0.554, CHCIs).
CH, OH

@@ Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400
MHz, CDCl3): 6 = 7.24-7.17 (m, 3H), 7.15-7.12 (m, 1H), 6.51 (s, 1H),
4.33-4.30 (m, 1H), 2.59-2.53 (m, 1H), 2.29 (s, 3H), 2.10-1.98 (m, 3H), 1.94-1.87 (m, 1H),
1.67-1.54 (m, 3H), 1.51-1.44 (m, 1H) ppm; *C NMR (100 MHz, CDCls): 5 = 144.17, 136.89,
136.59, 129.72, 129.28, 126.61, 125.33, 119.84, 73.65, 36.80, 27.48, 27.28, 23.33, 20.04 ppm.
HRMS (ESI) calcd for C14H1s0Na ([M + Na]*): 225.1250; Found: 225.1249. HPLC (Chiracel

OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 5.87 min

(minor), ts = 6.85 min (major).

(S, E)-2-(2-methoxybenzylidene)cyclohexanol (5n, known compound) ™
OCH, OH Colorless oil, 35 mg, 83% vyield, 95% ee. [0]®>-29.105 (c 0.400, CHCIs).
XN Purified by flash column chromatography (PE: EA = 10:1). 'H NMR (400
MHz, CDCls): § = 7.29 (dt, J = 8.0 Hz, 1.6 Hz, 1H), 7.20 (d, J = 7.2 Hz, 1H),
6.96 (t, J = 7.6 Hz, 1H), 6.93 (d, J = 8.0 Hz, 1H), 6.55 (s, 1H), 4.33-4.30 (m, 1H), 3.86 (s, 3H),
2.70-2.64 (m, 1H), 2.16-2.10 (m, 1H), 2.07-2.01 (m, 1H), 1.94-1.88 (m, 1H), 1.81 (s, 1H),
1.71-1.50 (m, 4H) ppm; 3C NMR (100 MHz, CDCls): 6 = 157.24, 144.34, 130.38, 127.86, 126.41,
120.07, 116.60, 110.40, 73.86, 55.41, 36.37, 27.42, 27.30, 23.23 ppm. HPLC (Chiracel OJ-H

column, n-hexane/2-propanol = 49:1 (v/v), 0.5 mL/min, 230 nm, temp, r.t.), tg = 43.62 min

(major), ts = 48.47 min (minor).

(S, E)-2-(3-fluorobenzylidene)cyclohexanol (50, unknown compound)

oH Yellow oil, 31 mg, 75% yield, 80% ee. [0]*>-13.660 (c 0.400, CHCIy).

F\©/\© Purified by flash column chromatography (PE: EA = 8:1). 'H NMR (400
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MHz, CDCls): § = 7.34-7.29 (m, 1H), 7.04-7.01 (m, 1H), 6.97-6.93 (m, 2H), 6.54 (s, 1H),
4.29-4.26 (m, 1H), 2.80-2.74 (m, 1H), 2.15-2.04 (m, 2H), 1.93-1.89 (m, 1H), 1.73 (s, 1H),
1.64-1.48 (m, 4H) ppm; *C NMR (100 MHz, CDCls): § = 162.69 (d, Jc.r = 243.7 Hz), 145.56,
140.00 (d, Jc.r= 7.6 Hz), 129.51 (d, Jc.r = 8.4 Hz), 124.68 (d, Jcr= 2.9 Hz), 119.64 (d, Jer= 2.1
Hz), 115.65 (d, Jc-r= 21.0 Hz), 113.08 (d, Jcr= 21.0 Hz), 73.60, 36.73, 27.34, 27.16, 23.32 ppm.
HRMS (ESI) calcd for C13H1s0FNa ([M + Na]*): 229.0999; Found: 229.1003. HPLC (Chiracel
OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 5.61 min

(minor), ts = 6.32 min (major).

(S, E)-2-(3-methylbenzylidene)cyclohexanol (5p, known compound) [
OH Colorless oil, 29 mg, 71% vyield, 83% ee. [0]®> -23.670 (c 1.142,
H3C\©/\© CHClIs). Purified by flash column chromatography (PE: EA = 10:1).
IH NMR (400 MHz, CDCls): § = 7.26 (t, J = 8.0 Hz, 1H), 7.08-7.07
(m, 3H), 6.54 (s, 1H), 4.30-4.27 (m, 1H), 2.80-2.73 (m, 1H), 2.40 (s, 3H), 2.22-2.15 (m, 1H),
2.08-2.01 (m, 1H), 1.96-1.86 (m, 1H), 1.76 (s, 1H), 1.71-1.63 (m, 2H), 1.60-1.49 (m, 2H) ppm;
13C NMR (100 MHz, CDCls): 6 = 144.18, 137.66, 137.60, 129.68, 128.01, 127.04, 126.00, 120.97,
73.83, 36.54, 27.39, 27.03, 23.19, 2150 ppm. HPLC (Chiracel OD-H column,

n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 6.27 min (minor), ts =

7.78 min (major).

(S, E)-2-(3-methoxybenzylidene)cyclohexanol (5q, known compound) ™
OH  Colorless oil, 37 mg, 86% vyield, 82% ee. [a]® -12.696 (¢ 0.972,
a0 CHCIy). Purified by flash column chromatography (PE: EA = 10:1).
'H NMR (400 MHz, CDCls): 6 = 7.27 (d, J = 8.4 Hz, 1H), 6.87-6.81
(m, 3H), 6.54 (s, 1H), 4.29-4.26 (m, 1H), 3.85 (s, 3H), 2.80-2.75 (m, 1H), 2.19-2.14 (m, 1H),
2.07-2.03 (m, 1H), 1.92-1.88 (m, 1H), 1.81 (s, 1H), 1.70-1.63 (m, 2H), 1.58-1.49 (m, 2H) ppm;
13C NMR (100 MHz, CDCls): § = 159.39, 144.67, 139.14, 129.08, 121.48, 120.66, 114.57, 111.73,
73.74, 55.19, 36.62, 27.39, 27.17, 23.27 ppm. HPLC (Chiracel OD-H column,

n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tz = 10.10 min (minor), ts =

14.06 min (major).
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(S, E)-2-(4-chlorobenzylidene)cyclohexanol (5r, known compound) [
OH White solid, 36 mg, 81% vyield, 74% ee. mp 80-82 °C. [a]*°5-19.520 (c
/@/\@ 0.340, CHCIs). Purified by flash column chromatography (PE: EA =
cl 8:1). 'H NMR (400 MHz, CDCls): 6 = 7.32 (d, J = 8.4 Hz, 2H), 7.16 (d,
J = 8.4 Hz, 2H), 6.51 (s, 1H), 4.27-4.24 (m, 1H), 2.75-2.70 (m, 1H), 2.13-2.03 (m, 3H), 1.89 (s,
1H), 1.68-1.57 (m, 3H), 1.51-1.44 (m, 1H) ppm; *C NMR (100 MHz, CDCls): § = 145.16,
136.15, 131.95, 130.27, 130.25, 128.36, 128.27, 119.57, 73.62, 36.68, 27.34, 27.11, 23.32 ppm.

HPLC (Chiracel OD-H column, n-hexane/2-propanol = 99:1 (v/v), 1.0 mL/min, 254 nm, temp,

r.t.), tr = 28.36 min (major), ts = 31.96 min (minor).

(S, E)-2-(4-(trifluoromethyl)benzylidene)cyclohexanol (5s, unknown compound)
OH White solid, 44 mg, 85% vyield, 71% ee. mp 66—68 °C. [a]*5-2.053 (C
m 1.000, CHCIs). Purified by flash column chromatography (PE: EA =
FsC 8:1). H NMR (400 MHz, CDCls): 6 = 7.61 (d, J = 8.0 Hz, 2H), 7.35
(d, J = 8.0 Hz, 2H), 6.60 (s, 1H), 4.30-4.29 (m, 1H), 2.79-2.73 (m, 1H), 2.12-2.07 (m, 2H),
1.94-1.91 (m, 1H), 1.70-1.66 (m, 3H), 1.59-1.47 (m, 2H) ppm; *C NMR (100 MHz, CDCls): ¢ =
146.47, 144.77, 141.49, 129.19 (d, Jc.r= 3.3 Hz), 125.15 (m), 122.31, 119.40, 73.55, 36.84, 27.37,
27.27, 23.40 ppm. HRMS (ESI) calcd for C14H150FsNa ([M + Na]*): 279.0967; Found: 279.09609.

HPLC (Chiracel OJ-H column, n-hexane/2-propanol = 99:1 (v/v), 1.0 mL/min, 230 nm, temp, r.t.),

tr = 19.33 min (minor), ts = 27.64 min (major).

(S, E)- 2-(4-methylbenzylidene)cyclohexanol (5t, known compound) (4
OH White solid, 34 mg, 84% yield, 89% ee. mp 48—50 °C. [a]®5-25.877 (C
/@/\@ 0.838, CHCls). Purified by flash column chromatography (PE: EA =
HaC 10:1). 'H NMR (400 MHz, CDCls): ¢ = 7.20-7.15 (m, 4H), 6.53 (s,
1H), 4.30-4.27 (m, 1H), 2.79-2.73 (m, 1H), 2.39 (s, 3H), 2.22-2.15 (m, 1H), 2.06-2.00 (m, 1H),
1.96-1.87 (m, 1H), 1.78 (s, 1H), 1.70-1.62 (m, 2H), 1.59-1.49 (m, 2H) ppm; 3C NMR (100 MHz,
CDCls): 0 = 143.77, 135.91, 134.70, 128.86, 128.84, 120.81, 73.85, 36.50, 27.37, 26.97, 23.17,

21.20 ppm. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 99:1 (v/v), 1.0 mL/min, 254

nm, temp, r.t.), ts = 38.65 min (major), tr = 43.89 min (minor).
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(S, E)-2-(4-(tert-butyl)benzylidene)cyclohexanol (5u, unknown compound)
OH Colorless oil, 44 mg, 90% vyield, 93% ee. [0]®> -21.622 (c 0.302,
m CHCIy). Purified by flash column chromatography (PE: EA = 8:1). H
+-Bu NMR (400 MHz, CDCl3): § = 7.41 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0
Hz, 2H), 6.55 (s, 1H), 4.30-4.28 (m, 1H), 2.83-2.77 (m, 1H), 2.25-2.19 (m, 1H), 2.07-2.02 (M, 1H),
1.97-1.87 (m, 2H), 1.73-1.52 (m, 4H), 1.39 (s, 9H) ppm; 3C NMR (100 MHz, CDCls): § =
149.16, 143.81, 134.69, 128.65, 125.03, 120.74, 73.89, 36.50, 34.51, 31.37, 27.37, 26.98, 23.14
ppm. HRMS (ESI) calcd for Ci7H24ONa ([M + Na]*): 267.1719; Found: 267.1718. HPLC

(Chiracel OD-H column, n-hexane/2-propanol = 99:1 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts =

27.35 min (major), tr = 29.74 min (minor).

(S, E)-2-(naphthalen-1-ylmethylene)cyclohexanol (5v, known compound) [
Colorless oil, 40 mg, 84% vyield, 83% ee. [a]*>-5.500 (c 1.000, CHCIs).

Purified by flash column chromatography (PE: EA = 7:1). *H NMR (400

MHz, CDCls): § = 8.06-8.03 (m, 1H), 7.91-7.89 (m, 1H), 7.81 (d, J = 8.0
Hz, 1H), 7.54-7.47 (m, 3H), 7.32 (d, J = 6.8 Hz, 1H), 6.96 (s, 1H), 4.45-4.41 (m, 1H), 2.63-2.54
(m, 1H), 2.18-2.13 (m, 1H), 2.04-1.90 (m, 2H), 1.83 (s, 1H), 1.78-1.70 (m, 1H), 1.63-1.56 (m, 2H),
1.49-1.43 (m, 1H) ppm; 3C NMR (100 MHz, CDCls): d = 145.96, 135.03, 133.55, 132.29, 128.32,
126.97, 126.47, 125.73, 125.70, 125.32, 125.26, 118.59, 73.71, 36.98, 27.78, 27.52, 23.47 ppm.
HPLC (Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 230 nm, temp,

r.t.), tr = 10.02 min (minor), ts = 14.01 min (major).

(S, E)-2-(naphthalen-2-ylmethylene)cyclohexanol (5w, known compound) 4

OH Colorless oil, 40 mg, 85% yield, 83% ee. [a]?% -17.470 (c 0.400,

N CHCIl3). Purified by flash column chromatography (PE: EA = 10:1).
OO ‘ IH NMR (400 MHz, CDCls): § = 7.87-7.83 (m, 3H), 7.70 (s, 1H),
7.52-7.46 (m, 2H), 7.42-7.39 (m, 1H), 6.72 (s, 1H), 4.36-4.33 (m, 1H), 2.88-2.82 (m, 1H),
2.27-2.20 (m, 1H), 2.11-2.06 (m, 1H), 1.96-1.91 (m, 1H), 1.75-1.69 (m, 3H), 1.58-1.50 (m, 2H)
ppm; *C NMR (100 MHz, CDCls): 6 = 144.87, 135.21, 133.36, 132.05, 127.79, 127.58, 127.39,

126.02, 125.57, 120.87, 73.85, 36.65, 27.41, 27.18, 23.26 ppm. HPLC (Chiracel OD-H column,
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n-hexane/ 2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts = 8.42 min (major), tr =

9.91 min (minor).

(S, E)-2-benzylidenecycloheptanol (5x, known compound) [
OH Colorless oil, 35 mg, 86% vyield, 85% ee. [a]*°% 70.218 (c 0.300, CHCIs).
AN Purified by flash column chromatography (PE: EA = 10:1). *H NMR (400
MHz, CDCls): 6 = 7.40-7.32 (m, 4H), 7.29-7.25 (m, 1H), 6.62 (s, 1H),
4.45-4.41 (m, 1H), 2.52-2.49 (m, 2H), 2.20-2.13 (m, 1H), 1.90-1.86 (m, 1H), 1.82-1.73 (m, 3H),
1.69-1.40 (m, 4H) ppm; *C NMR (100 MHz, CDCls): 5 = 146.43, 137.62, 128.70, 128.22, 126.87,
126.51, 77.09, 36.66, 29.19, 28.13, 26.61, 23.92 ppm. HPLC (Chiracel OD-H column,
n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), t = 6.03 min (minor), ts =

7.20 min (major).

(S, E)-2-(2-fluorobenzylidene)cycloheptanol (5y, unknown compound)
. oH Yellow oil, 38 mg, 86% vyield, 90% ee. [0]®> 5.800 (¢ 1.000, CHCls).
X Purified by flash column chromatography (PE: EA = 8 :1). 'H NMR (400
MHz, CDCls): 6 = 7.33-7.23 (m, 2H), 7.16-7.06 (m, 2H), 6.63 (s, 1H),
4.49-4.46 (m, 1H), 2.44-2.40 (m, 2H), 2.18-2.11 (m, 1H), 1.80-1.70 (m, 5H), 1.54-1.40 (m, 3H)
ppm; 3C NMR (100 MHz, CDCls): 6 = 160.21 (d, Jc-r= 244.9 Hz), 148.85, 130.27 (d, Jcr= 3.4
Hz), 128.28 (d, Jc.r = 8.2 Hz), 125.41 (d, Jc.r = 14.6 Hz), 123.61 (d, Jc.r = 3.7 Hz), 119.10 (d, Jcr
= 3.3 Hz), 115.34 (d, Jcr = 22.3 Hz), 76.54, 36.67, 28.88, 27.84, 26.97, 24.05 ppm. HRMS (ESI)
calcd for C14H170FNa ([M + Na]*): 243.1156; Found: 243.1159. HPLC (Chiracel OD-H column,

n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr = 5.10 min (minor), ts =

5.66 min (major).

(S, E)-2-(3-methylbenzylidene)cycloheptanol (5z, unknown compound)
OH Yellow oil, 34 mg, 79% yield, 86% ee. [a]*> 28.206 (c 0.420, CHCls).

HsC N Purified by flash column chromatography (PE: EA = 8:1). *H NMR
(400 MHz, CDCls): 6 = 7.29-7.25 (m, 1H), 7.15-7.08 (m, 3H), 6.59 (s,
1H), 4.44-4.41 (m, 1H), 2.54-2.47 (m, 2H), 2.40 (s, 3H), 2.19-2.12 (m, 1H), 1.92-1.85 (m, 1H),

1.80-1.70 (m, 3H), 1.61-1.37 (m, 4H) ppm; 3C NMR (100 MHz, CDCls): 6 = 146.27, 137.71,
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137.58, 129.51, 128.09, 127.27, 126.96, 125.66, 77.11, 36.66, 29.18, 28.14, 26.63, 23.92, 21.52
ppm. HRMS (ESI) calcd for CisHoONa ([M + Na]*): 239.1406; Found: 239.1408. HPLC
(Chiracel OD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), tr =

5.44 min (minor), ts = 6.91 min (major).

(S, E)-2-(4-methylbenzylidene)cycloheptanol (5a’, unknown compound)
OH Colorless oil, 38 mg, 87% vyield, 84% ee. [a]*% 12.576 (c 1.000,
AN CHCI3).  Purified by flash column chromatography (PE: EA =
HsC 10:1). 'H NMR (400 MHz, CDCl3): § = 7.24 (d, J = 8.0 Hz, 2H),
7.19 (d, J = 8.0 Hz, 2H), 6.58 (s, 1H), 4.44-4.40 (m, 1H), 2.56-2.45 (m, 2H), 2.39 (s, 3H),
2.19-2.12 (m, 1H), 1.93-1.85 (m, 1H), 1.81-1.70 (m, 3H), 1.66-1.39 (m, 4H) ppm; 3C NMR (100
MHz, CDClz): ¢ = 145.70, 136.21, 134.69, 128.94, 128.61, 126.85, 77.21, 36.61, 29.28, 28.16,
26.59, 23.90, 21.19 ppm. HRMS (ESI) calcd for CisH200Na ([M + Na]*): 239.1406; Found:
239.1404. HPLC (Chiracel OD-H column, n-hexane/2-propanol = 95:5 (v/v), 1.0 mL/min, 254 nm,

temp, r.t.), tr = 8.42 min (minor), ts = 9.01 min (major).

(1S, 2S, E)-ethyl 3-(2-bromobenzylidene)-2-hydroxycyclopentanecarboxylate (7, known
compound) [2
OH Pale yellow solid, 1.23 g, 76% vyield, 94% ee. [a]*>5.800 (c 1.000,
©\/\©AC02E’( CHCls). mp 54-55 °C. Purified by flash column chromatography (PE:
Br EA = 5:2). 'H NMR (400 MHz, CDCls): ¢ = 7.62 (dd, J = 8.0 Hz,
1.2 Hz, 1H), 7.44 (dd, J = 8.0 Hz, 1.2 Hz, 1H), 7.33 (dt, J = 7.6 Hz, 0.8 Hz, 1H), 7.12 (dt, J = 7.6
Hz, 1.6 Hz, 1H), 6.88 (s, 1H), 4.82-4.78 (m, 1H), 4.25 (q, J = 7.2 Hz, 2H), 3.15 (d, J = 5.6 Hz, 1H),
2.99-2.94 (m, 1H), 2.85-2.78 (m, 1H), 2.53-2.44 (m, 1H), 2.33-2.24 (m, 1H), 2.13-2.04 (m, 1H),
1.33 (t, J = 7.2 Hz, 3H) ppm; *C NMR (100 MHz, CDCls): § = 173.74, 146.62, 136.98, 132.78,
129.56, 128.37, 127.04, 124.40, 124.31, 76.92, 60.86, 48.19, 27.32, 25.70, 14.27 ppm. HPLC

(Chiracel AD-H column, n-hexane/2-propanol = 90:10 (v/v), 1.0 mL/min, 254 nm, temp, r.t.), ts =

9.55 min (major), tr = 10.75 min (minor).
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9. HPLC Spectra of the Products
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Racemate-3j

16.016

16.937

0.00

0.00

T
2.00

T T T T
4.00 6.00 8.00 10.00

T T
12.00 14.00

st

T
16.00

T
18.00

T
20.00

T T
22.00 24.00

Peak

Ret Time[min]

Area

% Area

Height

16.016

13003578

50.50

570523

16.937

12744143

49.50

537409

OH

(S)-3]

3.00
2.807
2.607
2.407
2.20
2.00+1
1.80
1.607

2 1.407
1.207
1.007
0.80+
0.607
0.407]
0.207]

0.00

0.00

T
2.00

T T T T
4.00 6.00 8.00 10.00

T T
12.00 14.00

st

T
18.00

T
20.00

T T
22.00 24.00

Peak

Ret Time[min]

Area

% Area

Height

16.232

79103881

99.24

2475159

17.142

602515

0.76

35196

84




OH

O
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Racemate-30

1,80{
Lao{
1.40{
120{

1.00—

A

0.80—
0.60—
0.40—]

0.20—

0.00

3%

10.00 12.00

T T
14.00

Peak

Ret Time[min]

Area

% Area

Height

9.366

13481787

50.38

856629

10.176

13277151

49.62

821530

(S)-30

AU

T T T T
10.00 12.00

T T T
14.00

Ret Time[min]

Area

% Area

Height

9.194

60157590

99.23

2586343

10.022

469759

0.77

46129

89




OH

J@A\@
t-Bu
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®  Racemate-3q
Peak Ret Time[min] Area % Area Height
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2 5.361 4951964 99.10 614145

91




ol
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2 8.018 12224006 49.94 1071621
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bt
Peak Ret Time [min] Area % Area Height
1 5.885 3593082 50.03 421994
2 8.021 3588773 49.97 283082
Cl OH
X
(S)-51
0.80
0.60
2 040
0.20
0.00
0.00‘ o ‘O.‘SO‘ ‘1.60‘ ‘ ‘1.‘50‘ ; ‘2.2)0‘ o ‘2.‘50‘ ; ‘3‘00‘ o ‘3.“50‘ ‘ ‘4.‘00‘ ; ‘4.250‘ ‘ ‘5.‘00‘ ; ‘5.5‘30‘ o ‘6.‘00‘ ‘6‘50‘ ‘7.00‘ ‘7.50‘ ‘8.00‘ ‘8.50‘
D
Peak Ret Time [min] Area % Area Height
1 5.891 1357483 12.01 155546
2 8.022 9945829 87.99 810179

109



CHs OH
X
Racemate-5m
3.001
2.50
2,00
2 1507
1.00
0.507
0.00
0.00‘ : ‘0“‘50‘ : ‘1.(‘]0‘ : ‘1“‘50‘ : ‘2.(‘]0‘ : ‘2.‘50‘ : ‘3.(‘]0‘ : ‘3.‘50‘ : ‘4.(‘]0‘ : ‘4.‘50 5.(‘]0 5.1‘30 ‘6.(‘)0‘ : 6.1‘30 . ‘7.(‘)0‘ 7.130
i
Peak Ret Time [min] Area % Area Height
1 5.869 2794779 49.53 2882421
2 6.863 28478197 50.47 2640690
CH; OH
@A\@
(S)-5m
1.00q
0.80
0.60
) 0.40
0.20 0
0.00
0.00‘ B ‘0"‘50‘ B 1(‘30 B ‘1.‘50‘ ‘2.60‘ ‘2.‘50‘ . ‘3.(‘]0‘ ‘3"‘50‘ ‘4.(‘JO‘ B ‘4.‘50‘ ‘5.60‘ ‘5.‘50‘ ‘6.(‘]0‘ ‘6"‘50‘ B 7(‘30 B ‘7.‘5C
o
Peak Ret Time [min] Area % Area Height
1 5.872 998094 8.71 121320
2 6.850 10463692 91.29 971250
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OCHj

A
Racemate-5n
0.801
0.60
2 0407
0.20+
0,00 7 -0 K
0.00 ‘5.‘00 .00‘ o ‘15.‘00‘ o ‘20.‘00‘ ‘25.‘00‘ o ‘30.‘00‘ ‘35.‘00‘ o ‘40‘00‘ ‘ ‘45‘00‘ o ‘50.‘00‘ o ‘55.‘0C
P
Peak Ret Time [min] Area % Area Height
1 42.574 90531836 50.39 807994
2 47.123 89145898 49.61 741759
OCHj;
X
(S)-5n
0.607
0.507
0.407
2 030]
0.207
0.107
0.00] =
000‘ 5.2)0‘ ‘10.‘00‘ o ‘15.‘00‘ o ‘20.‘00‘ ‘25.‘00‘ o ‘30.‘00‘ o ‘35.‘00‘ o ‘40.‘00 ‘45.‘00‘ ‘50.‘00 ‘ ‘55.0C
poic
Peak Ret Time [min] Area % Area Height
1 43.624 71712238 97.39 663794
2 48.467 1919134 2.61 26044
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OH

F X
Racemate-50
35
3.00
2,50
2,007
: 150
1.007
0.50
0.00 \ A I
0.00 0.‘50 1.50 1.‘50 2.60 2.:50 3.60 3 l50 4.60 4.‘50 5.60 5.‘50 6.(‘)0 6.‘50 7.(‘)0 7.‘50 8.50 8.‘50 9.‘00
bl
Peak Ret Time [min] Area % Area Height
1 5.546 33268313 49.55 3341673
2 6.205 33872581 50.45 3289192

OH

(S)-50

0.50

0.40

0.304

AU

0.20

0.10

0.007

\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\’\\\‘\\\\‘\\\\‘\\\\‘\\\
0.00 0.50 1.00 150 2,00 250 3.00 350 400 450 5.00 550 6.00 6.50 7.00 750 8.00 8.50

il

Peak Ret Time [min] Area % Area Height
1 5.606 580158 9.95 72002
2 6.323 5248407 90.05 532393
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OH

H3C N
Racemate-5p
140+
1.20
1.007
0.80
(0‘6(}
0.40
0.201
0.00-
0.00‘ o ‘1.})0‘ o ‘2.2)0‘ o ‘3.(‘]0‘ o ‘4.(‘]0‘ o ‘5.60‘ o ‘6.})0‘ o ‘7.2)0‘ o ‘8.‘00‘ o ‘9.(‘)0‘ o ‘10.‘00
Peak Ret Time [min] Area % Area Height
1 6.275 13428288 50.43 1419445
2 7.788 13198909 49.57 1101174
OH
H3C\©/\©
(S)-5p
2.00
1.50
<D(1.0(%
0.50 §
0.00 M Y.
0.00‘ o ‘1.60‘ o ‘2.(‘]0‘ o ‘32)0‘ o ‘4.})0‘ o ‘5.60‘ o ‘6.(‘]0‘ o ‘7.2)0‘ o ‘8.60‘ o ‘9.(‘]0‘ o ‘10.‘00
S
Peak Ret Time [min] Area % Area Height
1 6.268 2641771 8.30 302418
2 7.778 29204708 91.70 2336243
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OH

H;CO N
Racemate-5q
1.0
0.80
g
0.60+ E
) 0.40+
0.20~
0.00 \
0.00‘ . ‘1,50‘ . ‘Z,K‘)O‘ . ‘3,2)0‘ . ‘4,60‘ . ‘5,50‘ . ‘6.2)0‘ . ‘7.(‘)0‘ . ‘8.(‘)0‘ . ‘9.50‘ . ‘10.‘00‘ . ‘11,‘00‘ . ‘12,‘00‘ . ‘13,‘00‘ . ‘14,‘00‘ . ‘15,‘00‘ . ‘16700‘ ‘
o
Peak Ret Time [min] Area % Area Height
1 10.117 11904281 49.74 955532
2 14.047 12029640 50.26 508155
OH
H5CO N
(5)-59
120
1.001
0.80
2 0.60
0.401 §
0.20
0.00 AN A
0.00‘ o ‘1.})0‘ ‘ ‘2.2}0 ‘3.2]0‘ ‘4.2)0‘ ‘5.50‘ ‘G.‘OO‘ o ‘7.%)0‘ ‘8.(‘)0‘ ‘9‘00‘ o ‘10.‘00‘ o ‘11.‘00‘ - ‘12‘00‘ - ‘13.‘00‘ ‘14.‘00‘ o ‘15.‘00‘ - ‘16.‘00
b
Peak Ret Time [min] Area % Area Height
1 10.098 2618126 8.76 235162
2 14.059 27274635 91.24 1145126
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Racemate-5r

2.001
1504
g 1.004
0.50+
0.00
0.00‘ ‘ ‘2.50‘ ‘480‘ ‘6.%)0‘ ‘8.60‘ ‘ ‘10‘.00‘ ‘ ‘12.‘00‘ ‘ ‘14.‘00‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘ ‘20.‘00‘ ‘ ‘22.‘00‘ ‘ ‘24.‘00‘ ‘ ‘26.‘00‘ ‘ ‘28.‘00‘ ‘ ‘30.‘00‘ ‘ ‘32.‘00‘ ‘ ‘34.‘00‘ ‘ ‘36.‘0C
il
Peak Ret Time [min] Area % Area Height
1 27.213 97245781 50.11 2155181
2 32.138 96836864 49.89 1928088
OH
OO
Cl (S)-5r
0.709
0.60
0.50
0.407
: 0.307
0.207
0.109
0.007
0.00 ‘2.(‘)0‘ ‘ ‘4.‘00‘ ‘ ‘6.2)0‘ ‘ ‘S.EJO‘ ‘ ‘lO.‘OO‘ ‘ ‘12.‘00‘ ‘ ‘1400‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘ ‘20.‘00‘ ‘ ‘22.‘00‘ ‘ ‘24.‘00‘ ‘ ‘26.‘00‘ ‘ ‘28.‘00‘ ‘ ‘30.‘00‘ ‘ ‘32.‘00‘ ‘ ‘34.‘00‘ ‘ ‘36.‘00
i
Peak Ret Time [min] Area % Area Height
1 28.356 28097538 86.77 703770
2 31.960 4285822 13.23 107552
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OH

X
FaC Racemate-5s
0.25
0.20 )
Q
0.15
) 0.10q
0.057
0.007 Iy
0.00‘ ‘ ‘2.60‘ ‘4.2)0‘ ‘6.(‘)0‘ ‘ ‘B.‘OO‘ ‘ ‘10.‘00‘ ‘ ‘12.‘00‘ ‘ ‘14.‘00‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘20.‘00‘ ‘ ‘22.‘00‘ ‘ ‘24.‘00‘ ‘ ‘26.‘00‘ ‘ ‘28.‘00‘ ‘ ‘30.‘00‘ ‘ ‘32.‘00‘ ‘ ‘34.‘00
oH
Peak Ret Time [min] Area % Area Height
1 20.336 14628678 49.04 246337
2 27.810 15201416 50.96 191492
OH
X
FaC (S)-5s
0.25
0.209
0.157
2 0.10q
0.057
0.00
0.00‘ ‘ ‘2‘(‘)0‘ ‘4.(‘30 ‘6‘(‘)0‘ ‘ ‘B.E)O‘ ‘ ‘10.‘00‘ ‘ ‘12.00‘ ‘ ‘14.00‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘ ‘20.‘00‘ ‘ ‘22.‘00‘ ‘ ‘24‘00‘ ‘ ‘26.00‘ ‘ ‘28,‘00‘ ‘ ‘30.‘00‘ ‘ ‘32,‘00‘ ‘ ‘34.‘00
el
Peak Ret Time [min] Area % Area Height
1 19.328 4104976 14.52 71829
2 27.640 24167215 85.48 259458
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H3C Racemate-5t

1.007
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0.60-

AU

0.401

0.20
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L T e B B B L e e Bty Bty B By L
000 200 400 600 800 1000 1200 1400 16.00 1800 2000 2200 2400 2600 2800 30.00 3200 3400 36.00 3800 40.00 4200 4400 46.00

St
Peak Ret Time [min] Area % Area Height
1 39.622 49904542 50.99 971560
2 42.036 47959242 49.01 902585

OH
X
HaC (S)-5t
0.80
0.60+
2 0.40
0.207 §
g
0.00 4#
000 200 400 60D 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2000 D 3200 k0D 3600 W) M0 4200 MWD 4600
o
Peak Ret Time [min] Area % Area Height
1 38.648 48676496 94.60 760992
2 43.894 2780814 5.40 51902
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@A\@
t-Bu

OH

Racemate-5u

0.50
040
0.30
) 0.20
0.10
0.00
0,00‘ ‘ ‘2.60‘ ‘4“00‘ ‘6,2)0‘ ‘8.60‘ ‘ ‘10,‘00‘ ‘ ‘12,‘00‘ ‘ ‘14.‘00‘ ‘ ‘16700‘ ‘ ‘18,‘00‘ ‘ ‘20.‘00‘ ‘ ‘22,‘00‘ ‘ ‘24,‘00‘ ‘ ‘26.‘00‘ ‘ ‘28,‘00‘ ‘ ‘30.‘00‘ ‘ ‘32.‘00‘ ‘
o
Peak Ret Time [min] Area % Area Height
1 27.889 24412830 49.99 481718
2 30.352 24418997 50.01 452043
OH
0
t-Bu (S)-5u
0.80
0.60
: 0.40-
0.20
0.00
0.00 2.(‘)0 4.60 ‘6.60‘ ‘ ‘8.2)0‘ ‘ ‘10.‘00‘ ‘ ‘12.‘00‘ ‘ ‘14.‘00‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘ ‘20.‘00‘ ‘ ‘22.‘00‘ ‘ ‘24.‘00‘ ‘ ‘26.‘00‘ ‘ ‘28.‘00‘ ‘30.‘00‘ ‘ ‘32.‘00
o
Peak Ret Time [min] Area % Area Height
1 27.349 42399827 96.39 884544
2 29.740 1589307 3.61 38243
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Racemate-5v
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Peak Ret Time [min] Area % Area Height
1 9.813 40199623 49.59 2191365
2 13.736 40864347 50.41 1541108

0.201

0.157

2 0107

0.05

0.00

0.00 1.00

2.00 3.00

4.00 5.00 6.00

7.00

8.00 9.00

el

10.00

11

.00 12.00

L B LA e e
13.00 14.00 15.00 16.00 17

U
.00 18.00

Peak

Ret Time [min]

Area

% Area

Height

10.021

528859

8.27

30895

14.009

5865084
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OH

T
Racemate-5w

0.60
0.50
0.401
2 0.30
0.20
0.101
0.00 A
0.00‘ o ‘1.(‘)0‘ o ‘21‘)0‘ o ‘3‘60‘ o ‘42}0‘ o ‘5,(‘)0‘ o ‘6.[‘)0‘ o ‘7.[‘)0‘ o ‘8.(‘)0‘ o ‘9‘60‘ o ‘10“00‘ o ‘11,‘00‘
Peak Ret Time [min] Area % Area Height
1 8.372 8022270 50.21 604494
2 9.790 7956540 49.79 504831
OH
OOh®
(S)-5w
2.00
150
2 1,00
0.50 §
0.00 Zx
0.00‘ o ‘1,(‘JO‘ o ‘2‘(‘30‘ o ‘3.(‘)0‘ o ‘4.(‘)0‘ o ‘5‘(‘30‘ o ‘6.(‘)0‘ o ‘7.60‘ o ‘10.‘00‘ o ‘11,‘00‘ ‘
P
Peak Ret Time [min] Area % Area Height
1 8.422 28353940 91.64 1995150
2 9.906 2586007 8.36 178886
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OH

A
Racemate-5x
2,00
1,501
: 1.00q
0.50+
0.00
0.00‘ B ‘0.‘50‘ ‘1.‘00‘ ‘1.‘50‘ ‘2.50‘ ‘2.150‘ ‘3.%)0‘ ‘3."50‘ ‘4.‘00‘ ‘4.‘50‘ ‘5.‘00‘ ‘5."50‘ ‘6.2)0‘ ‘6‘50‘ ‘7})0 ‘7.‘50‘ ‘8‘00‘ o
i
Peak Ret Time [min] Area % Area Height
1 6.014 21078766 49.65 2323508
2 7.198 21378717 50.35 1967614
OH
A
(S)-5x
1.807
1.607
1407
1.207
_ 100
0.807
0.60 (3;
0.40 g
0.205 /&_\
0.007 S £
0,00‘ B ‘0.%0‘ ‘1‘60‘ : ‘1.‘50‘ ‘2.(‘)0‘ ‘2,‘50‘ ‘3.60‘ ‘3“50‘ : ‘4,(‘)0‘ B ‘4.1‘30‘ ‘5‘50‘ ‘5.1‘30‘ ‘ ‘6.(‘)0‘ : ‘6,‘50‘ ‘7.60‘ : ‘7‘:50‘ : ‘8,(‘)0
poici
Peak Ret Time [min] Area % Area Height
1 6.034 1662364 7.60 215134
2 7.204 20201744 92.40 1877168
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Racemate-5y

2,507
2,007
, 150]
1.007
0.501
000 050 100 150 200 250 300 350 400 450 500 550 600 650 7.0
o
Peak Ret Time [min] Area % Area Height
1 5.100 23417123 49.70 2766796
2 5.656 23699824 50.30 2617282
F OH
A
(S)-5y
1501
5 1.00]
0.50 §
0
050 100 150 200 250 300 350 400 450 500 550 600 650  7.00
a9
Peak Ret Time [min] Area % Area Height
1 5.101 862314 4.81 121686
2 5.655 17073546 95.19 1869363
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OH

HsC X
Racemate-5z
3.50]
3.007
250
2.007
? 1507
1.007
0.50
0.00 Ay —
0.00‘ B ‘0,‘50‘ B ‘1.(‘)0‘ B ‘1,‘50‘ ‘2.(‘)0‘ ‘2“50‘ ‘3.(‘)0‘ ‘3“50‘ ‘4.(‘)0‘ ‘ ‘4“50‘ ‘5.(‘)0‘ B ‘5"‘50‘ B ‘6.(‘)0‘ ‘6"‘50‘ ‘7.[‘)0‘ 7‘:50‘ ‘
o
Peak Ret Time [min] Area % Area Height
1 5.448 32580682 49.70 3361851
2 6.910 32976954 50.30 3020364
OH
H3C N
(S)-5z
1.404
1.20
1.00q
0.80
? 0.60
0.40
0.20
0.00
0.00‘ B ‘0,150‘ B ‘1.60‘ ‘1.150‘ ‘2.60‘ ‘2.150‘ ‘3,(‘)0‘ ‘3.1‘30‘ ‘4,60‘ B ‘4.‘50‘ ‘5.60‘ B ‘5“50‘ ‘6.(‘)0‘ ‘6,‘50‘ ‘7.(‘)0‘ B ‘7,“50‘
o
Peak Ret Time [min] Area % Area Height
1 5.443 1098062 6.99 142107
2 6.911 14618536 93.01 1357609
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Racemate-5a’

0]
100l
0g0]
2 060
040
00l
000 — — — — — — — B —
000 100 200 300 400 . 600 700 800 900 1000
Peak Ret Time [min] Area % Area Height
1 8.356 14778213 50.33 1179599
2 8.901 14586676 49.67 1119881
OH
IR
HsC (S)-5a°
140
0l
0]
0go
3060*
040
o0
W0 L0 10 0 A 30 M0 A8 S0 SO0 G0 WIS a0 00 oW 8%
Peak Ret Time [min] Area % Area Height
1 8.418 1565516 7.92 131881
2 9.007 18192640 92.08 1350147
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Br Racemate-7

0.20

S
S 8
= b
0.10—
0.00—
000 200 400 600 800 1000 1200 1400 1600 18.00 2000  22.00
3%
Peak Ret Time [min] | Area % Area Height Type
9.653 9447018 31.81 415354 bb
2 10.867 8984743 30.25 327048 bb
3 14.008 5598461 18.85 133285 bb
4 19.136 5669274 19.09 117068 bb
OH
N CO,Et
Br (S,9)-7
0.50
0.40]
0.30
0.20]
0.10 E
i S
0.00]
0.00‘ ‘ ‘2.‘00‘ ‘4.‘00‘ ‘ ‘6.‘00‘ ‘ ‘8.‘00‘ ‘ ‘10.‘00‘ ‘ ‘12100‘ ‘ ‘14.‘00‘ ‘ ‘16.‘00‘ ‘ ‘18.‘00‘ ‘ ‘20.‘00‘
S%h
Peak Ret Time [min] | Area % Area Height Type
9.548 11880217 96.97 523901 bb
10.747 371570 3.03 15263 bb
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