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|. General procedure for asymmetric cyanosilylation of aldehydes

A flame-dried reaction vessel was charged with (R)-1 (0.05 mmol, 17.6 mg) under nitrogen, followed by
addition of dry methylene chloride (2 mL) and Ti(OiPr)4(0.05 mmol, 15 uL). After being stirred at room
temperature for 1 h, TMSCN (200 pL, 1.5 mmol) was added at -40 'C, followed by addition of an
adehyde (0.5 mmol) after 10 min. After the reaction mixture was stirred at -40 ‘C for 48 h, aqueous
solution of hydrochloric acid (2 M, 3 mL) and ethyl acetate (3 mL) were added at the same temperature.
The resulting mixture was stirred vigoroudly for 3 h at room temperature, and then extracted with ethyl
acetate (3 x 12 mL). The organic layer was separated, dried over MgSO,, and evaporated under reduced
pressure, affording a residue that was purified by flash chromatography with petroleum ether/ethyl
acetate (6:1) to obtain pure cyanohydrins.

Pure cyanohydrin was treated with acetyl chloride (0.5 mL) and TEA (0.5 mL) in CH.CI, (4 mL). After
being stirred for 1 h, the reaction was quenched by water and the mixture was extracted with ethyl
acetate (3 x 8 mL). The organic extracts were washed with brine, dried over anhydrous sodium sulfate
and concentrated by rotoevaporation. The residue was purified by column chromatograph on silica gel
with elution with petroleum ether/ethyl acetate (15/1) to give cyano acetate. Enantiomeric excess was
determined by chiral HPLC (Chiralcel OD-H) or chiral GC.

The isolated yields of asymmetric cyanosilylation reactions are obtained after acidic hydrolysis, and are
the averages of two runs at least. The products are known and their *H and **C NMR spectra agreed with
those in the literature!™® After cyanohydrins were converted to cyano acetates, enantiomeric excesses
were determined by HPLC (LabTech 600 series) using Chiracel OD-H column or by chiral GC analysis
on Varian CP-Chirasil DEX CB (0.25 mm x 25 m) [column temperature: 160 °C (isothermal); inject
temperature: 230 °C; detector temperature: 230 °C; inlet pressure: 5.6 x 10" Pa]. The absolute
configurations of adducts were assigned by comparison with literature compounds.™™



[1. Experimental data for the described substances
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(S)-2-Acetyloxy benzeneacetonitrile:'™ 2 97% vyield and 98% ee determined by HPLC on a Chiracel
OD column (hexane/2-propanol = 99:1, flow rate = 1.0 mL/min, tminr = 12.7 MiN, togor = 13.7 min)."H
NMR (600 MHz, CDCls): d = 2.17 (s, 3H), 6.41 (s, 1H), 7.46-7.55 (m, 5H). *C NMR (150 MHz,
CDCl3): d=20.5, 62.8, 116.1, 127.9, 129.3, 130.4, 131.7, 169.0. GC-MS: m/z 175 [M"].

|

Rank Time Quantity Area Height
1 12.713 0.9893 58733 3522

2 13.687 99.01 5878011 246309
Total 100 5936744 249831

e

(S)-2-Acetyloxy-2-(4-chlorophenyl) acetonitrile:™ 2 929 yidd and 92% ee determined by GC on
Varian CP-Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 160 °C (isothermal), tminor = 16.0
MiN, tmgor = 18.5 min]. *H NMR (600 MHz, CDCly): d = 2.18 (s, 3H), 6.39 (s, 1H), 7.43-7.48 (m, 4H).
3C NMR (150 MHz, CDCly): d = 20.4, 62.1, 115.7, 129.3, 129.5, 130.2, 136.7, 168.8. GC-MS. 'z
209 [M].
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Rank Time Quantity Area Height
1 15.951 4.16386 17955 2066
2 18.515 95.83614 413265 15692
Total 100 431220 17758
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(S)-2-Acetyloxy-2-(2-methoxyphenyl) acetonitrile:'® 94% yidd and 91% ee determined by GC on
Varian CP-Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 155 °C (isothermal), tmgor = 23.4
MiN, tuiror = 24.1 min]. *H NMR (600 MHz, CDCls): d = 2.17 (s, 3H), 3.89 (s, 3H), 6.71 (s, 1H), 6.95 (d,
J=35Hz, 1H), 7.03 (t, J = 7.2 Hz, 1H), 7.42-7.45 (ddd, J = 1.2, 0.6, 1.8 Hz, 1H), 7.56 (2d, J = 1.8,
1.2 Hz, 1H). *C NMR (150 MHz, CDCly): d = 20.5, 55.7, 58.1, 111.0, 116.2, 119.9, 120.9, 128.8,

131.8, 156.7, 169.0. GC-MS: m/z 205 [M'].

[nin]

Rank Time Quantity

Area

Height

1 23.420 95.31534

120067

7802



2 24.129 4.68466 5901 522

Total 100 125968 8324
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(S)-2-Acetyloxy-2-(4-methylphenyl) acetonitrile:* ¥ 87% yield and 92% ee determined by GC on
Varian CP-Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 160 °C (isothermal), tminor= 13.8
MiN, tmgor = 15.6 min]. *H NMR (400 MHz, CDCls): d = 2.15 (s, 3H), 2.38 (s, 3H), 6.37 (s, 1H), 7.24 (d,
J = 8.0 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H). *C NMR (100 MHz, CDCl,): d = 20.5, 21.3, 62.8, 116.2,
127.9, 128.9, 129.9, 140.7, 169.0. GC-MS: m/z; 189 [M'].

(o) )
Rank Time Quantity Area Height
1 13.790 4.20790 7016 771
2 15.593 95.79210 159714 13765
Total 100 166730 14536
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(S)-2-Acetyloxy-2-(3-methylphenyl) acetonitrile:™ 2 93% yied and 93% ee determined by GC on
Varian CP-Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 160 °C (isothermal), tyinor = 11.5



min, trgor = 12.6 min]. '"H NMR (400 MHz, CDCls): d = 2.16 (s, 3H), 2.40 (s, 3H), 6.37 (s, 1H), 7.26-
7.34 (m, 4H).*C NMR (100 MHz, CDCl3): d = 20.4, 21.3, 62.9, 116.2, 124.9, 128.5, 129.1, 131.1,
131.7, 139.2, 168.9. GC-MS: m/z: 189 [M"].

2 2
[nin] [nin]

Rank Time Quantity Area Height
1 11.508 3.68203 9003 915

2 12.633 96.31797 235501 23679
Total 100 244503 24594

(S)-2-Acetyloxy-2-(2' -naphthyl) acetonitrile:™ % 94% yield and 94% ee determined by HPLC on a
Chiralcel OD column [hexane/2-propanol = 99:1, flow rate = 1.0 mL/min, tmgor = 22.2 MiN, trinar = 24.4
min]. *H NMR (600 MHz, CDCls): d = 2.20 (s, 3H), 6.59 (s, 1H), 7.56-7.59 (m, 3H), 7.88-7.94 (m, 3H),
8.03 (s, 1H). *C NMR (150 MHz, CDCls): d = 20.5, 63.0, 116.1, 124.3, 127.1, 127.6, 127.8, 128.0,
128.4, 128.8, 129.4, 132.8, 133.8, 169.0. GC-MS: m/z: 225 [M].
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Rank Time Quantity Area Height

1 22.213 96.846 9718400 254747
2 24.356 3.154 316419 9009
Total 100 10034819 263756

(S)-2-Acetyloxy-2-(2 -furyl) acetonitrile:'>* 88% yidd and 91% ee determined by GC on Varian CP-
Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 105 °C (isothermal), tminor = 23.8 MiN, tmgor =
35.2 min]. *H NMR (400 MHz, CDCls): d = 2.17 (s, 3H), 6.44 (2d, J = 3.0, 3.0 Hz, 1H), 6.47 (s, 1H),
6.68 (2d, J = 0.6, 0.6 Hz, 1H), 7.51 (t, J = 1.2 Hz, 1H). *C NMR (100 MHz, CDCl3): d = 20.2, 55.7,
111.1, 112.5, 112.9, 114.0, 145.0, 169.0. GC-MS: mVz: 165 [M"].

" "
Rank Time Quantity Area Height
1 23.769 4.33568 1911 120
2 35.160 95.66432 42176 866
Total 100 44088 986
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(S)-2-Acetyloxy-4-phenylbutanenitrile:’™ 98% yied and 97% ee determined by GC on Varian CP-
Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 160 °C (isotherma), tminor = 17.5 Min, tmgor =
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19.0 min]. *H NMR (400 MHz, CDCl3): d = 2.13 (s, 3H), 2.21-2.27 (m, 2H), 2.82-2.86 (m, 2H), 5.25-
5.29 (m, 1H), 7.18-7.34 (m, 5H). **C NMR (100 MHz, CDCls): d = 20.3, 30.7, 33.8, 60.5, 116.7, 126.7,
128.3, 128.8, 139.0, 169.1. GC-MS: m/z. 203 [M"].

) i)
Rank Time Quantity Area Height
1 17.523 1.74504 31963 2177
2 19.011 98.25496 1799663 101295
Total 100 1831625 103472
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(S)-2-Acetyloxy-2-cyclohexyl-acetonitrile:™™ 99% yield and 95% ee determined by GC on Varian CP-
Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 140 °C (isothermal), tminor = 12.5 MiN, tmgor =
14.3 min].*H NMR (400 MHz, CDCl3): d = 1.13-1.30 (m, 5H), 1.70-1.93 (m, 6H), 2.15 (s, 3H), 5.17 (d,
J = 6.4 Hz, 1H). ®C NMR (100 MHz, CDCls): d = 20.3, 25.2, 25.3, 25.7, 27.8, 28.1, 40.0, 65.5, 116.1,

169.1. GC-MS: m/z 181 [M"].



Rank Time Quantity Area Height
1 12.479 2.37417 10370 914

2 14.252 97.62583 426423 14396
Total 100 436794 15310

O

N

e

(S)-2-Acetyloxy-3-methyl-butanenitrile:'® 93% yied and 98% ee determined by GC on Varian CP-
Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 110 °C (isothermal), tminor = 7.2 MiN, tmgor =
9.3 min]. *H NMR (300 MHz, CDCls): d = 1.07 (q, J = 6.8 Hz, 6H), 2.10-2.19 (m, 4H), 5.17 (d, J = 5.8
Hz, 1H)."*C NMR (75 MHz, CDCls): d = 17.3, 17.7, 20.3, 31.1, 66.3, 116.0, 169.2. GC-MS: m/z: 141

[MT].

Rank Time Quantity Area Height
1 7.205 1.28123 2783 550
2 9.265 98.71877 214454 11681



Total 100 217237 12231

e

(S)-2-Acetyloxy-hexanenitrile:™ 97% yidd and 97% ee determined by GC on Varian CP-Chirasil DEX
CB (0.25 mm x 25 m) [column temperature = 120 °C (isothermal), tminor = 9.0 MiN , tmgor = 11.8 min]."H
NMR (400 MHz, CDCls): d = 0.92 (t, J = 7.2 Hz, 3H), 1.35-1.53 (m, 4H), 1.88-1.94 (m, 2H), 2.14 (s,
3H), 5.30 (t, J = 6.4 Hz, 1H).®C NMR (100 MHz, CDCly): d = 13.6, 20.3, 21.8, 26.5, 31.9, 61.0, 116.8,
169.0. GC-MS: m/z 156 [M*+H].

[nin] [nin]

Rank Time Quantity Area Height
1 9.006 1.68971 3146 422

2 11.811 98.31029 183021 9847
Total 100 186167 10269

(S)-2-Acetyloxy-4-methyl-pentanenitrile:™ 91% yidd and 97% ee determined by GC on Varian CP-
Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 115 °C (isothermal), tminor = 9.4 MiN, tmgor =
11.3 min]."H NMR (300 MHz, CDCl3): d = 0.97 (g, J = 3.3 Hz, 6H), 1.78-1.88 (m, 3H), 2.14 (s, 3H),
5.33(t, J = 7.3 Hz, 1H). ®C NMR (75 MHz, CDCl3): d = 20.4, 22.2, 24.5, 40.8, 59.9, 117.1, 169.2. GC-
MS: m/z 156 [M"+H].
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Rank Time Quantity Area Height
1 9.429 1.34498 5122 605

2 11.274 98.65502 375665 16991
Total 100 380787 17596
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(S)-2-Acetyloxy decanenitrile:®™ 95% vyield and 96% ee determined by GC on Varian CP-Chirasil DEX
CB (0.25 mm x 25 m) [column temperature = 155 °C (isothermal), tminor = 16.7 MiN, tmgor = 18.9 min]."H
NMR (300 MHz, CDCls): d = 0.86 (t, J = 7.0 Hz, 3H), 1.28-1.37 (m, 11H), 1.44-1.52 (m, 2H), 1.86-
1.93 (M, 1H), 2.14 (s, 3H), 5.31(t, J = 6.8 Hz, 1H). °C NMR (75 MHz, CDCly): d = 14.0, 20.4, 22.6,
24.5,28.8,29.1, 29.2, 31.7, 32.3, 61.1, 116.9, 169.2. MS (ESI) m/z: 212 [M*+H].

[nin]

Rank Time

Quantity

Area

Height

1 16.654

1.94616

S11
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2 18.888 98.05384 191206 12245

Total 100 195001 12563

/ﬁ)\CN

(S)-(3E)-2-Acetyloxy-3-methyl-3-pentenenitrile:'® 85% vyidd and 90% ee determined by GC on
Varian CP-Chirasil DEX CB (0.25 mm x 25 m) [column temperature = 120 °C (isothermal), tminor = 8.9
Min, tror = 11.8 min]. *H NMR (300 MHz, CDCl): d = 1.70 (d, J = 6.9 Hz, 3H), 1.78 (s, 3H), 2.15 (5,
3H), 5.74 (s, 1H), 5.86-5.92 (m, 1H). *C NMR (75 MHz, CDCly): d = 12.3, 13.5, 20.4, 66.3, 115.8,
127.3, 129.4, 169.0. GC-MS: m/iz 153 [M'].

Rank Time Quantity Area Height
1 8.931 4.99799 11533 1113

2 11.771 95.00201 219218 11615
Total 100 230751 12728
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|V. Copies of *H and *C NMR spectra;
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000°0-

(R)-3

\

10

81025286
49.36

7.

8

2 424
75535

(R)-3

\

)
0 ppm

10

o 20

80 TO &0 50 40

a0

110 100

130 120

160 150 140

170

S24



(R)-17

\

C-R-PY H1 CDC13 2007-1-9

Pulse Sequence: s2pul

6S8°TT

ppm

12

13.61

v
.04

4

TR

9.12.82 9.8946
4.43 9.2%1.48 8 BBL

n

B o | o

(R)-17

\

50 40

0 ppm

20 10

an

T0O &0

a0

a0

100

140 130 120 110

160 150

170

S25



(R)-4

(R)-4

|

J

20

o e
60

100

ppm

40

80

S26

120

|

2007-7-13

cnc13

B-OH-PY H1

s2pul

Pulse Sequence:

199792
826792
5627 22—
w 3
©
b6 20T
- 2Tb bTT
32 TIT 9T
- 287 LTT
T69° 21T
~ - §88°82T
— g3 229°p2T
— a8 2697 b2
N < BTL pTT
~ 8557927
B 192" 021
Fae 288021
~ T® Nd 1897021
et 8E6° 22T
o 002" 821
2v2 62T
T 0sT—
995° 26T
- 9b E€T
V1o 6ET
6207 21T
28" 15T
)
-
3
y
@
i
S
§z
b 29
g9
.
o B
g ¢
« e
= ]
s v o3
7o
o~
- T oo
o
=
]
-4

L

|

P o o
180 140

160



H1 CDC13 2007-1-4

C-R-Tri

Pulse Sequence: s2pul

00070~
=
N\”N [e]
|\ =
b4 [e o) =
O ‘ 3 \/u
i
~
98T =
69075
980°5 )
12178
261"

R

0.62 1.9061
1.30.64

u

0.39.63
0.0263.28

T

EFESEL—,
RGO AE —=
T Ty

(1]

oFHEE BLL—
PEOEBEL —
EELE BLL i
OE8L OEL—=
VESS FEL—
FLEEWEL—
BELE FEL
BOEG SEL T
STELLEL -
EEAT LEL -
AFLOEEL
EOLT BEL
LY =g R

IRLELEL )
LT ERL -

(R)-18

\.

[ppm]

L]

S27
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Pulse Sequence: s2pul
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