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Chiral GC conditions

Chiral gas chromatography was performed on a Varian450-GC instrument with a TCD detector
using Supelco Gamma DEX 120 fused silica capillary columns (26-30 m x 0.25 mm x 0.25 um
film thickness) with hydrogen as a carrier gas. Analyses were performed using one of the following

methods:

Method 1: initial temperature 95 °C, hold for 2 minutes then ramp rate of 3 °C/minute to 180 °C,
then hold for another 5 minutes. Flow rate: 2 mL/min.

Method 2: initial temperature 95 °C, hold for 2 minutes then ramp rate of 5 °C/minute to 180 °C,
then hold for another 5 minutes. Flow rate: 1 mL/min.

Method 3: initial temperature 95 °C, hold for 2 minutes then ramp rate of 2 °C/minute to 180 °C,

then hold for another 5 minutes. Flow rate: 2 mL/min.

Method 4: initial temperature 95 °C, hold for 5 minutes then ramp rate of 0.5 °C/minute to 180 °C,

then hold for another 5 minutes. Flow rate: 2 mL/min.

Method 5: initial temperature 95 °C, hold for 2 minutes then ramp rate of 5 °C/minute to 180 °C,
then hold for another 5 minutes. Flow rate: 2 mL/min.

Retention times were found to vary as the chiral GC column aged and were also different from
column to column. In many cases it was necessary to change the method used to analyse a particular
cyanohydrin acetate when the chiral GC column was replaced. The GC traces presented in the
following pages were recorded over a period of three years on three different chiral columns, which

accounts for the variation in retention times.



Cyanohydrin acetate derived from benzaldehyde (Analysed using GC methods 1 or 5).

Racemate (method 1)

3,800 MV

3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200

800
600
400
200

0

=

RT [min]

227 2275 228 2285 229 2295 23 2305 231 2315 232 2325 233 2335 234 2345 235 2355 236 2365 237 2375 238 2385 239 2395 24 2405 241 2415

# M ame

Time [Min]

| Quantity [% Ared  Height 1] | Area [0 Min] | Area X [%] |

2 |UNENOWMN
1 | UMEROWH

Tatal

Racemate (method 5)

23.22
2374

43.25 a2 1137
50.75 1021.3 117.1

43.252
50748

100.00 1800.5 230.8 100,000

2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800
600
400
200

0
-200
-400
-600
-800}
-1,000

%

13.85 139 14 141

14.15 14.2 14.25

143 14.35 14.4 14.45 145 14.55 14.6 14.65 147 14.75 148 14.85 14.9 14.95 15

Mame |

Time [Min]

| Quantity [% Ared  Height [0W] | Area [w Min] | Area 2 [%] |

1 | UMEMOWM
LHENOWM

Tatal

14.40
14.57

50.99 13496 1734 50.985
43.01 2461.5 1EE.7 43.M5

100.00 44111 3401 100.000

Sample prepared using catalyst 1 in dichloromethane (Table 1)

8,000% v
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500%. . ..
1,000

500

RT [min]

144 1445 145 1455 146 1465 147 1475 148 1485 149 1495 15 1505 151 1515 152 1525 153 1535 154 1545 155 1555 156 1565 157 1575 158 1585 159

# Mame | Time[Min] | Guantity [ Ared  Height [0%] | Area [ Min] | Area 2 [%] |
1 [UMERDWH 15.03 10.95 4372 453 10.951
2 [UMERDWHM 15.29 33.05 35935 ] te ] #9.049
4
Total 100.00 4036.6 4134 100,000
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Sample prepared using catalyst 1 in propylene carbonate (Table 1)

\
6,000 !

5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000

1,500

,,,,,,,,,,,,,

1,000

500

RT [min]

146 14.65 14.7 14.75 14.8 14.85 149 14.95 15 15.05 15.1 15.15 152 15.25 153 15.35 15.4 15.45 155 15!

55 15.6 15.65 157

B M ame | Tirne [Min] |E!uantity [Ef-‘ued Height [pi] |.f3.rea [ ki)

drea & [%]

1
2

UMENDOWM
UMENDWM
I

15.06
15.26

3017 /723
£3.53 1503.0

50.4
11E.E

Tatal 100.00 25759 167.0

Sample prepared using catalyst 2 in dichloromethane (Table 1)

20165
£3.832

100.000

3,000
2,500
2,000
1,500
1,000

500

W
N
e
///
7 d
iy

0 i

-500

-1,000

-1,500

RT [min]

14.55 146 14.65 14.7 14.75 148 14.85 14.9 14.95 15 15.05 151 15.15

15.2 15.25 15.3

#

M ame | Timne [Min]

||]uar‘ltit_'.-' [% .-'-‘-.ree| Height [p] | Brea [y Min) | Area & [X]

1
2

UMENDWN
UMENDWN

14.78
14.94

723
9277

115.5
1576.7

o.3
106.9

Total 100.00 16322 1153

Sample prepared using catalyst 2 in propylene carbonate (Table 1)

7233
92767

100.000

%
3,500

3,000

2,500

2,000

1,500

1,000

500

RT [min]

14.8 14.85 14.9 14.95 15

15.05 15.1 15.15 15.2 15.25 153 15.35 15.4 15.45 155 15.55 15.6 15.65 15.7

M ame Time [Min] |E!uantit_l,l [Kﬁ.ree| Height [p] |f-‘-.rea [ Min]

15.75 15.8 15.85 15.9

| Area X [E]

UMEMOWM
UMEMDWM

15.18
15.43

9.93 360.4 2.2
30.07 2062.2 192.7

Total 100.00

5

23226 2129

3.931
30.063

100,000



Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 1)

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0

-500

-1,000

-1,500

[N%

RT [min]

14.75 14.8 14.85 149 14.95

15

15.05

15.1 15.15 15.2 15.25 15.3 15.35 15.4 15.45 155 15.55 15.6

#

N ame |

Time [Min]

[uantity [?éf-‘ued Height [pi] |.ﬁ.rea [|.L"-.n".h-1in]| Brea & [%] |

:

UMENDOWM

2

UMEMNDOWM

Tatal

15.07
15.31

8.341
91.653

0.34
91.EE

2623
2h37.0

17.7
134.0

100.00 27933 211.7 100.000

Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 2)

7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

-500
-1,000
-1,500

-2,000

W

RT [min]

145 146 14.7 148

149 15

151 15.2 153 15.4 155 15.6 157 15.8 159 16 16.1

M ame |

Time [Min]

|E!uantity [& f-‘«ree| Height [pi] | Area [P Min) | Area & [%]

UIMENDWNM

UMENDOWM

Total

15,15
15.45

10.14 4329 55.3 10,744
83.96 4183.4 430.2 53.556

100.00 4628.3 545.6 100,000

Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 3)

3,500

3,000

2,500

2,000

1,500

1,000

(%

RT [min]

14.75

148 14.85 149 14.95 15

15.05

15.1

15.15 15.2 15.25 153 15.35 15.4 15.45 155 15.55 156 15.65 15.7 15.75 15.8

Marne |

Time [Min]

|I]uantit_l,l [& .-'-‘-.ree| Height [p] | Area [P Min) | Area & (%]

UMEMNDOWM

LMEMDOWMN

Total

1515
15.40

7.54 249.8 20.0 7.544
9245 2893.2 2451 92,456

100.00 31430 265.0 100,000



Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 4)

6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

-500
-1,000
-1,500

-2,000

%

RT [min]

14.85 14.9 14.95 15 15.05 15.1 15.15 15.2 15.25 153 15.35 15.4 15.45 155 15.55 15.6 15.65

Mame | Time [Min] | Quantity [% Are Height [0] | Area [0 Min] | Area 3 [%] |

—_t

UMEMOWHN 15.11 E.98 2733 227 £.951

LIMEMNOWN 15.36 Ja3.02 32329 a02.0 33.019

To

tal 100.00 aEv22 324.6 100,000

Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 1)

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

-500
-1,000

-1,500

-2,000

%

I

RT [min]

224 225 226 227 228 229 23 231 232 233 234 235 236 237 238 239 24 241 242 243 244 245 246 247 248 249 25 251 252 253 254

t M arme | Time [Min] |E!uantit_l,l [ .ﬂ«ree| Height [pv] | Area [pW Min] | bArea X [X] |
2 | UMEMOWHN 23.58 7.4 240.0 B7.6 7.409
1 | UNEMOWHN 24.29 59254 a147.5 2451 52 531
4
Total 100.00 23876 M2y 100.000




Cyanohydrin acetate derived from 4-fluorobenzaldehyde
Analysed using GC method 2.

Racemate

4,600% WV
4,400
4,200
4,000
3,800
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200

RT [min]

16 16.1 16.2 16.3 16.4 16.5 16.6 16.7 16.8 16.9 17 171 17.2

17.3

17.4

175

176

17.7

17.8

17.9 18

Mame | Timme [Min]

|E!uantit_l,l [E.-'-‘-.ree| Height [pi] | Area [y Min) | Area & [E)] |

50.34
43.E6

#
1 | UNEMOWM
LNENDWN

16.94
17.15

Total 100.00

Sample prepared using catalyst 1 in dichloromethane (Table 1)

2170.6
28,3

4738.9

143.8
147.8

237.6

50.333
43.661

100.000

2,800 W
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
sooo] T e T T e

800

600

400

RT [min]

14.45 145 14.55 14.6 14.65 14.7 14.75 14.8 14.85 14.9 14.95 15 15.05

# Marme | Time [Min]

151

15.15

15.2

15.25

|E!uantit_l,l [?;.-'f-.ree| Height [pi] |.-'1'-.rea [P ki) |

15.3

15.35 15.4 15.45

Brea & [%]

1219
B7.81

1 |UNENOWH
2 | UNEMNOWMN

14.81
165.0¢

Total 100.00

1196
E54.5

804.2

4.1
29.4

335

12193
a7r.80f

100.000



Sample prepared using catalyst 1 in propylene carbonate (Table 1)

3600} HV
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800

600

400

RT [min]

14.55 14.6 14.65

M arme

14.7

14.75 14.8

Time [kin]

14.85 14.9

| Quantity [% Ared  Height (1] | Area [0 Min] |

14.95 15 15.05 151 15.15 15.2 15.25 153 15.35 154 15.45 155 15.55 15.6

drea X [&]

UMEMNDWM
UMEMOWH

Toatal

14.90
1515

32.50
67.50

4771
1056.5

21.8
45.3

32,436
67.504

100.00 15336 B7.2 100.000

Sample prepared using catalyst 2 in dichloromethane (Table 1)

9,000

85003 MV
8,000
7,500
7,000
6,500
6,000
5,500
5,000
45500
4,000
3,500
3,000
2,500
2,000
1,500

500

0

-500
-1,000
-1,500

RT [min]

1425 143 1435 144 1445 145 1455 146 1465 147 1475 148 1485 149 1495 15 1505 151 1515 152 1525 153 1535 154 1545 155 1555 156 15.65

M arme

Time [kin]

| Quantity [% Ared  Height (1] | Area [0 Min] |

drea X [&]

1
2

UMEMNOWM
UMEMOWM

Toatal

14.85
1517

4.65
35.35

212.0
4035.3

14.8
a04.0

4.653
35.347

100.00 42503 a1a13 100.000

Sample prepared using catalyst 2 in propylene carbonate (Table 1)

10,000
9,500
9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

W

0

-500
-1,000
-1,500

RT [min]

16.9 17

M armne

17.1 17.2 17.3 17.4

t Tirne [

1

175 7.6
in] |3

17.7 18 18.1 18.4 188 18.9

uantity [% Ared  Height [p] | Area [0 Min] | Area & [%]

17.8 17.9 18.2 183 185 18.6 18.7 19

1
2

UMEMNDWM
UMEMOWM

Tatal

17.77
18.15

12.M 902.0 33.9 12.011
87.93 5918.9 BEE.1 87.983

100.00 BB20.9 7821 100,000



Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 5)

-6,000
-6,500
-7,000
-7,500
-8,000
-8,500
-9,000
-9,500
-10,000
-10,500
-11,000
-11,500
-12,000
-12,500
-13,000
-13,500

%

|

N

-14,000
-14,500
-15,000

RT [min]

145

14.55 146 14.65

147 14.75 148

14.85 149 14.95 15

15.05

15.1

15.15

15.2

15.25

153

15.35

15.4

15.45

Mame

Time [Min]

||3!|.4ar|titj,I [f’é.ﬂ«red Height [piv] | Area [Pt Min] | drea & [E)]

Tatal

Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 5)

UMEMOWHN
UMEMOWHN

14.79
15.08

5.97
34.03

100.00

3259
41739

4505.5

205
2230

2435

5.966
34.034

100,000

7,000% 1V
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000 .

500

RT [min]

17.8

17.9 18

Mame

Time [Min]

|E!uantit_l,l [?;.&red Height [pi] | Area [P Min) | Area & [%]

UMEMOWHN

UMEMNOWHN

Tatal

16.97

17.31

787
39213

100.00

10

471.9
BOEY.2

B553.1

Ba.4
B00.E

B63.0

7873
32127

100,000



Cyanohydrin acetate derived from 4-chlorobenzaldehyde
Analysed using GC method 3.

Racemate

6,000} MWV
5,500
5,000
45500
4,000
3,500
3,000
2,500
2,000
1,500

1,000

500

RT [min]

31.6 318 32 322 324 32.6 328 33 33.2 334 33.6 338 34 342 34.4 34.6 348 35

35.2 354 35.6 35.8

36 36.2 36.4 36.6

1 M ame | Time [Min] |E!uantit_u [% .-'-‘-.ree| Height [pt] | Area [Pt Min) | drea & [E] |
1 IMEMN DWW 33.96 RO12 2398.5 9401 RO122
2 | UMEMDOWMN 34,63 43 348 IFR7.0 935.6 49 378
4
Total 100.00 B1E5.3 1875.7 100.000
Sample prepared using catalyst 1 in dichloromethane (Table 1)
uv [mop _3TT_0TDATA

6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500

2,000

1,500 ?*é g 3
500 RT [min]
# M ame | Time [Min] | Quantity [% Ared  Height [0%] | Area i Min] | Area Z[%] |
1 UMNENDWHN 3476 a.32 267.9 438 8,320
2 UMNENDWHN 35,55 J1.68 23105 433.0 d1.680
3 |
Total 100.00 20783 h26.8 100.000
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Sample prepared using catalyst 1 in propylene carbonate (Table 1)

3,000

W [mop_312_0T.DATAl
400 RT [min]
# M ame | Time [Min] | Quantity [Z .-'-‘-.ree| Height [p] | Area [ Min] | drea &[] |
1 LMEMDWM 34.74 3743 4696 529 37479
2 |UMEMDOWM 3535 B2 52 900.4 88,3 B2.521
4
Tatal 100.00 1370.0 141.2 100.000
Sample prepared using catalyst 2 in dichloromethane (Table 1)
w [mop 313 0TDATA]

6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000

1,500

g

1,000

500

0

RT [min]

337 338 339 34 341 342 343 344 345 346 347 348 349 35 3.1 352 353 354 355 356 357 358 359 36 36.1 362 363 364 365

t MHame | Time [Min] | Quantity [% Ared  Height [i%] | Area [0 Min] | Aea 2 [%] |
2 | UMEMOWH 34.73 347 114.9 2419 3471
1 | UMEMOWH 3562 96.53 27893 E329 96.529
»
Total 100.00 29042 F17.8 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 1)
3000} MV [mop_323 01.DATAl
- —
o o
B Mame | Time [Min] |E!uantit_1,l [% .-'-‘-.ree| Height [pV] | Area [pY.Min] | Area X (%] |
1 |UMEMOWH 24.83 1215 445.4 F9.2 12153
2 | UMEMOWH 35,63 a7.a5 2487 2 R00.1 ar.a847
3 I
T atal 100.00 29336 BE3.2 100,000

12



Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 7)

% [mop_35T 0T DATA]
1,000 ‘E/é ?/é
-500 RT [min]
13 Mame | Time [Min] | [uantity [Z .-'-‘-.ree| Height [pt] | Area [ Min] | Area X [X] |
1 LIMEM O 34 B2 10.05 2881 24,7 10.051
2 [ UMEMNDOWM 35,30 34.95 1554.5 221.5 39,949
b I
Total 100.00 1812.E 2452 100,000
Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 3)
5,000f [p=Cl_VONCS_PC_TDATA]
SOZ L, ?///a
-500 L
-1,500 RT [min]

32.7 328 32.9 33 33.1 33.2 333 334 335 33.6 33.7 33.8 33.9 34 34.1 34.2 34.3 34.4 345 34.6 34.7 34.8 34.9 35

# Mame | Time [Min] | Cluantity [% .&ree| Height [pi] | Area [P Min) | Area % [%] |
1 |UMEMNOWHN 33.49 13.02 5773 135.7 13.019
2 |UMEMNDWHN 34.30 06.98 aJ689.2 906.7 26,931
3 |
T otal 100.00 42665 1042 4 100.000

13



Cyanohydrin acetate derived from 3-chlorobenzaldehyde (Analysed using GC methods 3 or 4).

Racemate (method 3)

2,400

W

2,200
2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200

0

RT [min]

316 3165 317 3175 318 318 319 3195 32

3205 321 3215 322 3225 323 3235 324 3245 325 3255 326 3265 327 3275 328 3285 329 3295

#

Mame |

Timne [Min]

| Quantity [% Ared  Height 1]

| Area [0 Min] |

Area %] |

1

2

T atal

LMENOWHN
LMENOWHN

Racemate (method 4)

3216
3251

43.65
50.35

100.00

5137
5835

10971

66.1
6¥.0

1331

43.646
50.354

100.000

200
100

0

-100
-200
-300
-400
-500
-600
-700
-800
-900
-1,000
-1,100
-1,200
-1,300
-1,400
-1,500% '
-1,600
-1,700
-1,800
-1,900

%

RT [min]

742 744 746

74.8 75 752 754 756 758

76 76.2

76.4 766 768 77

772 774 776 778

78

78.2 784 786 788

79 792 794 796 798

#

Mame |

Time [Min]

| Quantity [% Ared Height 1] | Area [0 Min] |

Area %] |

2

1

Tokal

UMEMOWH
UMENDWM

7E.E8
841

5260
47.40

100.00

h2B.2
BO7.6

1135.8

Sample prepared using catalyst 1 in dichloromethane (Table 1)

1.1
280.4

531.5

52.599
47.402

100.000

9,000 W
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
45500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0
-500
-1,000

RT [min]

32.8 33
M ame |

33.2

Time [Min]

334

33.6 33.8

34

34.2 34.4

34.6 34.8 35

35.2 354

|Duantit_l,l [% .-i'-.ree| Height [pt] | Area [ Min] | Area X [%] |

LMEMDOWN
LIMEMDOWN

3284
24.36

7.7E
92.24

100.00

14

1927
197318

21665

487
573.0

B27.7

7. 7R
92.239

100.000



Sample prepared using catalyst 1 in propylene carbonate (Table 1)

\
2,600 "

2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800

600

400

200

0

RT [min]

33.2 33.25 333 33.35 334 33.45 335 33.55 33.6 33.65 337 33.75 33.8 33.85 339 33.95 34

34.05 34.1 34.15 34.2 34.25 343 34.35

Mame | Timne [Min] |E!uantit_1,l [% .-'-‘-.ree| Height [pV] | Area [pY.Min] Area X (%] |
1 |UMEMDWH 2362 26.7E 1680.2 134 26,754
2 |UMEMOWH 33.99 ¥3.24 J27.5 Ja.0 324
4
Tatal 100.00 4777 51.8 100,000
Sample prepared using catalyst 2 in dichloromethane (Table 1)
5,000 Y (op 27 OL0ATAl
- —i —
-500 RT [min]
t MHame | Time [Min] | Quantity [% Ared  Height [i%] | Area [0 Min] | Aea 2 [%] |
2 | UMEMOWH J363 h.64 951 120 hE37
1 | UMEMDWH .16 94.36 1154.1 2002 94,363
»
Total 100.00 12431 2122 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 1)
5,500 w S
12000 — i _ 3
0 RT [min]
f Mame | Time [Min] | Luanhity [% .-'-‘-.ree| Height [p] | drea UV Min] | Area X [E] |
1 | UMEMOWHN .14 1881 3201 1.6 18.814
2 | UMEMNDWM 24.E65 214 1634.3 2951 21.136
4
Total 100.00 1354 4 4867 100.000
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Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 6)

55001 Ly
5,000
45500
4,000
3,500
3,000
2,500
2,000
1,500 3 : 3
1,000 @/"K
500
0

RT [min]

328 329 33 331 332 333 334 335 336 337 338 339 34 341 342 343 344 345 346 347 348 349 35 351 352 353 354 355

13 Mame | Time [Min] | [uantity [Z .-'-‘-.ree| Height [p] | Area [P Min] | Ares X [#] |
1 | UMEMOWHN 3374 914 161.6 365 9142
2 | UMEMOWHM 34.30 a0.86 170E.8 JB2E 30.858
4
Total 100.00 18E68.4 299.0 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 12)
oo s
# Mame | Time[Min] | Quantity [% Ared  Height [p&] | Area [0 Min] | Area® [%] |
1 | UMEMOWHN 7625 21.28 2455 293.3 21.282
2 | UMEMOWHMN 72.47 aT 1108.7 1103.4 78718
4
T atal 100.00 1354 2 1401.8 100.000
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Cyanohydrin acetate derived from 2-methylbenzaldehyde
Analysed using GC method 3.

Racemate

1,400% WV
1,200
1,000
800
600
400
200

-200
-400
-600

-800 \
\

-1,000

=

-1,200
-1,400
-1,600
-1,800
-2,000

RT [min]

26.4 26.45 26.5 2655 26.6 2665 26.7 26.75 26.8 26.85 269 2695 27 27.05 27.1 2715 27.2 2725 273 2735 27.4 2745 275 2755 276 27.65 27.7 27.75 278 27.85 279 27.95

# Mame | Time [in] |E!uantit_l,l [& .&ree| Height [ | Area [ph kin) | Area % [E] |
1 | UMENOWHM 277 48,38 4733 B7.3 43382
2 | UMENOWM 2742 A1.62 E19.3 ¥1.8 R1.618
4
Tatal 100,00 10926 1391 100,000
Sample prepared using catalyst 1 in dichloromethane (Table 1)
pposs L (GO AT AL AT
2000 \ \ 5
2,500 T
Zggg RT [min]
13 Mame | Time [Min] |E!uantit_l,l [ .-'-‘-.ree| Height [pW] | Area [pv Min] | Area X [X] |
1 | UMEMOWH 2869 h72 2RE.1 365 h.724
2 | UMEMOWM 2923 94 28 1891 2 B01.3 94 276
b I
Tatal 100.00 2147 3 B37.8 100,000
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Sample prepared using catalyst 1 in propylene carbonate (Table 1)

3,800% pv (mop 318 0TDATA]
3,600
3,400
3,200
3,000
2,800
2,600
2,400

2,200 L
2,000
1,800 AT 7

1,600 . ,~" ‘ \'~—4‘._j

qaol R
1,200
1,000
800

600 RT [min]

# M ame | Time [Min] | Quantity [% Ared  Height [p] | Area W Min] | Area 2 [%] |
1 |UMKMODWHN 20.67 a21.94 J61.8 54.0 21.943
2 | UMKMDWHN 28.96 E8.06 f892.9 115.0 B3.057

Total 100.00 1144.7 1658.9 100.000

Sample prepared using catalyst 2 in dichloromethane (Table 1)

5,000
4,800
4,600
4,400
4,200
4,000
3,800

n [mop_379_0TDATA]

3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800 .
1,600
1,400 ’ zg——l—/a
1,200
1,000
800
600
400 RT [min]
272 273 274 275 276 277 278 279 28 281 282 283 284 285 286 287 288 289 20 201 292 293 294 295 296 207 298 299

# M ame | Time [Min] | Quantity [% Ared  Height [1] | Area [0 Min] | Area 3 [%] |
1 [ UMKENDWHM 28.56 2.20 /7.4 BE 2195
2 | UMENDWHM 2910 97 80 14906 3843 97 805
»
Tatal 100,00 15681 3925 100,000
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Sample prepared using catalyst 2 in propylene carbonate (Table 1)

% [mop_253 02 DATA]

3,200
3,000
2,800
2,600
2,400

2,200

2,000 .
1,800 e ‘
1,600 ..

1,400 N . N . . ,

1,200
1,000
800
600

400 RT [min]
27.9 28 28.1 28.2 283 284 285 286 28.7 288 28.9 29 29.1 20.2 293 20.4 295 296 29.7

e M arne | Timne [Min] |E!uantit_l,l [ .-'-‘-.ree| Height [pi] | Area [PV Min) | drea & [X] |
1 | UMERNDWM 28.74 13.68 127.2 18.0 13675
2 | UMEMNOWHM 2913 BE 32 2325 4 1135 a6, 325

2 I
Total 100.00 3526 131.5 100.000

Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 9)

3,800
n [o-CH3 rf_24h_PC_T.DATA]
3,600

3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000

1,800 o » et N N ‘—u”"' : A S

Lego] T

1,400

1,200
RT [min]

26.65 267 2675 268 26.85 269 2695 27 2705 271 2715 272 2725 273 2735 274 2745 275 2755 276 2765 277 2775 278 2785 279 27.95 28

# Mame | Time [Min] ||]L.|E|r'||:it_'.-' % .ﬂ«ree| Height [pi] | Area [t Min] | Area X [*] |
1 |UNEMNOWHN 2716 956 100.3 154 a Ratats
2 |UMEMOWH 2780 50.44 8961.7 1453 90.442
4
T otal 100.00 1062.0 160.6 100.000
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Cyanohydrin acetate derived from 3-methylbenzaldehyde

Analysed using GC method 5.

Racemate

1,600
1,550
1,500
1,450
1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000
950
900
850
800
750
700

650 I A S e A AN

600
550
500
450

Y

RT [min]

400

17 17.05

17.1

17.15 17.2 17.25 17.3

17.35

17.4

17.45

175

17.55

17.6

17.65

M arne

Time [Min]

|E!uar'|tit_l,l [?é.ﬂued Height [pt] |.ﬂ«rea [|.L‘-.I.Mir'|]| Area & [E] |

Tatal

Sample prepared using catalyst 1 in dichloromethane (Table 1)

UMENDWM
UNENDWMN

17.22 45.45
17,32 51.55

100.00

535.5
B3g.Y

1174.2

29.8
3.7

B1.E

1

45.450
51.550

00.000

10,000
9,000
8,000
7,000
6,000
5,000
4,000
3,000

2,000

W%

1,000

-1,000

-2,000

RT [min]

16.6 1665 16.7 16.75 168 1685 169 16.95 17

17.05 171 1715 172 17.25 173 1735 174 1745 175 1755 176  17.65 177 1775 178 17.85

20

# M ame | Time [Min] | Quantity [% Ared  Height [0%] | Area [0 Min] | Area Z[%] |
1 | UMEMOWHM 17.06 1.45 180.4 1.1 1.450
2 | UMEMDOWHM 17.38 93.55 4434 4 7812 98650
»
T atal 100.00 4614.9 TB2.3 100.000



Sample prepared using catalyst 1 in propylene carbonate (Table 1)

2,800} MV
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200
0
-200
-400
-600

RT [min]

16.75 16.8

16.85

16.9 16.95

17 17.05 171

17.15

17.2 17.25

17.3

17.35

17.4 17.45 175

M arme

[ Time [Min] | Quantiy [% Are] Height [iV] | Area[V.Min] | Area%[%] |

1 | UNEMNOWM
2 | UNENDOWM

Total

17.03
17.15

21.E8
7,32

100.00

136.6
4261

(LN

Sample prepared using catalyst 2 in dichloromethane (Table 1)

5.7
205

262

21.679
78.321

100.000

6000} W

5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

RT [min]

164 1645 165 1655 16.6 1665 16.7 1675 168 1685 169 1695 17 17.05 171 1715 17.2 1725 173 17.35 174 1745 175 1755 176 17.65 177 17.75 178 17.85 179

Mame | Time [Min] | Quantity [3% Ared  Height [W] | Area [0 Min] | Area® (] |
1 | UMNEMOWMN 17.06 053 V2 31 0530
2 | LUMNEMNOWHM 17.24 3.1 37496 A16.8 93,410
»
Total 100.00 JB26.8 184 100,000
Sample prepared using catalyst 2 in propylene carbonate (Table 1)
3500 W [mop 254 02 DATA]
1:222 ,///
v —t ;
o
M ame | Timne [Min] |E!uantit_l,l [% .-'-‘-.ree| Height [p] | drea [P Min) | drea & [%] |
1 | UMNEMNOWHM 1712 349 24849 17.9 2.488
2| LIMNEMOW M 17,37 96.51 IB230 434 3 95512
»
Tatal 100.00 38719 122 100.000
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Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 10)

1,800

ny [m-CH3_T0degrees_24h_PC 2 DATA]
o s
200 //
/
o /
= . - —
fyes R
# Mame | Time [in] |E!uantit_l,l [% .&ree| Height [pt] | Area [P kin) | Area % [E] |
LIMNEMNDWM 16148 h.57 110.9 6.5 h.E74
& | UNEMDOWMN 16.34 94 43 1701.4 114.6 94 425
4
Tatal 100.00 1812.3 121.4 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 7)
= /
108 //
g /
oo /
- /
%
0o /
1200 y4
Py "
-1,500 T o]
-1,600 R [fmin]
# MHame | Tirne [Min] ||]uantit_u [ .ﬂ«ree| Height [p] | Area [PV Min] | Brea X [Z] |
UMEMNDWH 16.18 4.85 1026 7.5 4.850
B2 | UMENOWN 16.34 95.15 1964. 7 14867 95,150
Tatal 100.00 20673 1542 100,000
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Cyanohydrin acetate derived from 4-methylbenzaldehyde

Analysed using GC method 3.

Racemate

4,800
4,600
4,400
4,200
4,000
3,800
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

W

-5

RT [min]

276 277 278 279 28 281 282 283 284 285 286 287 288 289 29 291 292 293 294 295 296 297 298 299 30 30.1 302 303 304 305

Sample prepared using catalyst 1 in dichloromethane (Table 1)

500

0

-500
-1,000
-1,500
-2,000
-2,500
-3,000
-3,500
-4,000
-4,500
-5,000
-5,500
-6,000

-6,500

Y

RT [min]’

29.1 29.2 29.3 29.4 29.5 29.6 29.7 29.8 29.9 30

30.1

30.2

30.3 304

30.5

30.6 30.7

30.8

30.9 31

M ame | Time [Min] |E!uantit_l,l [E.-'—‘-.ree| Height [pi] |.-'-‘-.rea [|.L‘-’.Miﬂ]| Area & [E)]

13 Mame | Time [Min] ||:!L.I-E|r‘|tit_'.-' [ .-'-‘-.ree| Height [p*] | Area [ Min] | Area &[] |
1 JUMEMNDWHN 28.9a 4968 1492 5 2964 49633
2 | UMEMNDWHN 29.48 A0.32 2011.9 4015 A0.317
4
Total 100.00 2504 4 7374 100.000

UMEMNOWM 23.82 15.73

UMEMOWH 3043 24.21

Tatal

100.00

23

323.8
1406.5

1736.2

475
253.5

A

15.730
24.210

100,000



Sample prepared using catalyst 1 in propylene carbonate (Table 1)

4,000

WV
3,800
3,600
3,400
3,200
3,000
2,800

2,600

2,400
2200} . AT SN

2,000
1,800

1,600

RT [min]

287 288 289 29 291 292 293 294 295 296 297 298 299 30 301 302 303 304 305 306 307 308 309 31 311 312 313 314 315 316

M ame | Time [Min] |E!uantit_lrl [?;.-'-‘-.ree| Height [pi]

|.f3.rea [|.l"»-".|‘-“lin]| Area & [Z] |

1 |UMENOWHN
2 |UMENDOWN

23.76
a0.239

25.28 2241
472 5732

Total 100.00 803.3

Sample prepared using catalyst 2 in dichloromethane (Table 1)

21.4
B3

24.8

25.283
717

100.000

1,000

W
800
600
400

200

-200

RT [min]

29 29.1 29.2 293 29.4 295 296 29.7 29.8 29.9 30 30.1 30.2 303 30.4 30.5 30.6

30.7 30.8 30.9 31

311 312 313

Timne [Min] |I]uéntitj,l [?éf-‘ued Height [pi]

M ame

Area [P Min)

Brea & [Z]

1 | UMNENDWH
2 | UMENDOWM

29.77 £.39 140.4
30.42 33.61 1465.6

Total 100.00 1606.0

Sample prepared using catalyst 2 in propylene carbonate (Table 1)

18.1
2651

2832

383

3361

100.000

500§ Ly
0

-500
-1,000
-1,500
-2,000
-2,500
-3,000

-3,500

-4,000

-4,500

-5,000

-5,500

RT [min]

29.1 29.2 29.3 29.4 295 29.6 29.7 29.8 299 30 30.1 30.2 30.3 304

305 30.6 30.7

30.8

309 31

H M ame | Time [Min]

|E!uantity [& f-‘«ree| Height [pi] | Area [P Min) | Area & [%]

23.78
30.41

£.57
3313

140.1
1336.2

2 | UMEMNOWHN
1 | UMENOWHN

Tatal 100.00 1536.4

24

18.2
246.3

264.5

£.574
93126

100.000



Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 8)

o)™ Lo s
- I .
o i
# M ame | Tirne [Min] |E!uantit_1,l [% .-'-‘-.ree| Height [p] | Area [ Min] drea &[] |
2 [UMEMOWM 29.74 4.89 133.2 14.8 4.8
1 LIMEMOWMN 30,40 9511 14621 2884 95.109
4
Tatal 100.00 1595.3 2032 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 11)
5500} WV [mop_356_0T.DATA]
2,000 [E y ?; \ R
1,000 -
H M ame | Time [Min] |E!uantity [& f-‘«ree| Height [pi] | Area [P Min) | Area & [%] |
1 IMEMDWM 2974 g.41 183.0 296 3413
2 |UMEHOWM 30.39 91.59 1E05.6 3221 91.587
b I
Toatal 100.00 1791.E 1B 100,000
Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 4)
3,400% v [p-CH3 VONCS_PC_TDATA

3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200
0
-200

-400
-600
-800
-1,000
-1,200

=5

£

RT [min]

276 277 278 279 28

281 282 283 284 285 286 287 288 289 29 291 292 293 294 295 296 29.7 298 299 30 301 302 303

25

M ame | Timne [Min] |E!uantit_l,l [?éf-'-.ree| Height [pi] | Area [PV Min) | Area X [*] |
1 | UMEMOWMN 28.59 11.45 291.5 4.7 11.453
2 | UMEMOWM 29.34 aa.55 23780 E1E.0 a8.547
» |
Tatal 100,00 2EE3.5 B30 7 100.000



Cyanohydrin acetate derived from nonanal
Analysed using GC method 5.

Racemate

2,200F WV [nonaldehyde_rac_TDATA]
2,100
2,000
1,900
1,800

S\
1,700 e
1,600 /
1,500 /
1,400 /
1,300 /
1,200 / /
1,100 / \ S Ny
MW/ ) X \’\E!_MW
e

1000%
900

800

700 RT [min]
1522 1524 1526 1528 153 1532 1534 1536 1538 154 1542 1544 1546 1548 155 1552 1554 1556 1558 156 1562 1564 1566 1568 157 1572 15.74 1576 15.78

1 Mame | Timne [Min] ||:!L.I-E|r‘|tit_'.-' [&= .-'-‘-.ree| Height [uh] | Area [p. Min) | drea (%] |
1 [ UMEMOWM 15.45 49.55 1R 364 49,551
2 | UMEMOWMN 15.58 A0.45 ala.y 371 A0.449
b I
Tatal 100.00 1535.5 735 100,000

Sample prepared using catalyst 1 in dichloromethane (Table 1)

38004 (op_377_0LDATAl
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000

1,800 y
1,600 // \
1,400 s s
1,200 5 7 e ]
1,000
800
600
400
200
0 RT [min]’

158 15.85 159 15.95 16 16.05 16.1 16.15 16.2 16.25 16.3 16.35 16.4 16.45 16.5 16.55 16.6

# Mame | Time [Min] | Quantity [% Ared  Height [u%] | Area [0 Min] | Area 2 [%] |
1 | UMEMOWHM 16.14 13.50 106.5 2.9 13,605
2 | UMEMOWHM 16.29 26.50 HRE.E 251 oE. 435

Takal 100.00 B33.1 29.0 100.000

26



Sample prepared using catalyst 1 in propylene carbonate (Table 1)

10,000§ yv [mop_323_0T.DATA]

9,000

8,000
7,000
6,000
5,000

4,000

3,000
2,000

1,000} - o o e e SRR 3.
-3,000 T
# M ame | Time [Min] | Cluantity [% .-’-'-.ree| Height [p] | Area [y Min) | Area & [X] |
T | UMEMOWMN 1E.30 2752 920.2 115.2 27516
2 | UMEMOWH 1E.45 7248 307219 303.4 72484
b |
Tatal 100.00 39931 418.6 100,000
Sample prepared using catalyst 2 in dichloromethane (Table 1)
1,100} wv (AonanalnPC_TDATA)
o // )
v Y,
mZWW‘“M‘—WM“M // SN N .
:200 ’ T
-400 RT [min]
13 M arme | Time [Min] | Cluantity [ .ﬂ«ree| Height [pt] | Area [P Min) | Area X [E] |
2 | UNEMHDOWHN 15.41 g.43 679 27 8429
1 | UNEMOWMN 15.56 91 .57 E18.6 29.0 91.571
4
Total 100.00 EEE.5 .6 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 1)
55004 MV (op_255_ 01 DATAl
502 ‘A’ "‘ %Lv/,/\\\w
e _—
t MHame | Time [Min] | Quantity [% Ared  Height [i%] | Area [0 Min] | Aea 2 [%] |
1 | UNENOWH 16.28 1E.43 23003 105 1E.434
2 | UMEMOWH 16.44 3357 1013.8 36 33.566
4
Total 100.00 12502 Bd. 2 100.000
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Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 12)

1,500 MV
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500

400

300

200 Vs N /
/ . p

200F s e R T S e re e e .
0 RT iy
o3 Mame | Time [kin] | Cluantity [Z .&ree| Height [p*] | Area [P Min) | Area % [X] |
1 LHEM O 15.47 13.45 244.2 130 13.460
& | UMEMOwWM 15.62 80.54 1053.8 RaG g0.540
4
Total 100.00 1304.0 BE.G 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 15)
3,000} pv [mop_342_0TDATA)
0 ///’/\
-1,000 //
-1,500 _ ‘_// A M
-2,000 T
-3,500 R [fmin]
# Mame | Time [Min] | Cluantity [Z .-'-‘-.ree| Height [ph] | Area [P Min] | Area & [%] |
1 M EMOWw M 16.21 12.39 Ira.h 6.2 12.391
2 | UMEMDWHM 16.39 ar.61 22094 185.4 a7 609
4
Tatal 100.00 2637.9 211.7 100,000
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Cyanohydrin acetate derived from pivaldehyde
Analysed using GC method 5.

Racemate

%
5,000

4,500
4,000
3,500
3,000

500 h ) ] o

2,500 .
2,000 P /
1,500 ///

1,000 e /

-500
-1,000
-1,500
-2,000
-2,500

RT [min]

436 438 4.4 442 444 446 448 45 452 454 456 458 4.6 462 464 466 4.68 4.7 472 474 476 478 4.8 482 484 486 4.88 4.9 4.92

13 M arne | Time [Min] | Quantity [% Ared  Height [0%] | Area [pW Min] | Area 2 [%] |
2 | UMENDWM 4 53 1916 1177 103.2 49157
1 | UMENOWHN 473 A0.24 24459 106.7 h0.243
4
Tatal 100.00 1367 B 209.9 100,000
Sample prepared using catalyst 1 in dichloromethane (Table 1)
Ty (R0 017 102008 T SA0ATa]
1:‘;22 e %fé& 7S/'/ \\ 3 -
oo s
e M arne | Tirme [Min] |E!uantit_l,l [% .-i‘-.ree| Height [pi] | Area [P Min) | drea & [%] |
1 [UMERDWH 4 96 2657 E47.0 268 265710
2 | UMENDWHN 512 F3.43 18438 4.0 73430
4
Total 100,00 24308 1007 100,000
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Sample prepared using catalyst 1 in propylene carbonate (Table 1)

3000f Ly (mon_306_0LDATA]

2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200

1,000 N
300 VA

120 Ty
Mame | Tirne [Min] | Luanbity [% .-'-‘-.ree| Height [p%] | Area [PV, Min] | Brea X [%] |
1 NEMNOWH 5.00 44 94 E84.9 440 44 947
2 | UMEMOW M i L ER.0E a4 5 £33 ER.059
4
Tatal 100.00 13693 95.0 100.000
Sample prepared using catalyst 2 in dichloromethane (Table 1)
Bt L (oA 0iDATAl
I N
o Ty
M are | Time [Min] | Cluantity [ .fl‘-.ree| Height [ji] | Area [ Min) | Area % [E] |
1 LIMEMOY% M 4.93 £.93 1239 4.0 E.992
2 |UMEMDWMN 515 93.0 1401.9 53.0 93.002
b |
Toatal 10000 1525.8 570 100. 000
Sample prepared using catalyst 2 in propylene carbonate (Table 1)
ool ™ Cop 2570 hAT
v /
o0 /
1:500 /
"o g T
200
# M ame | Time [Min] | Cluantiby [ .-'-‘-.ree| Height [p] | Brea [ Min) | Area X [E] |
1 LMEMNOWH 503 1212 408.2 389 12115
2 |UMEMDWHMN B.21 2788 35445 2819 a7.885
b I
Total 100.00 39527 320.8 100,000
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Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 14)

5,000
4,500
4,000
3,500 /
3,000
2,500
2,000
1,500

1,000 /

S S S T
0

n [mop_344_0TDATA]

m / N |
500 et

RT [min]

47 472 474 476 478 48 482 484 486 488 49 492 494 496 498 5 502 504 506 508 51 512 514 516 518 52 522 524 526 528 53 532 534 536

i Mame | Time [kin] |E!uantit_l,l [% .i‘-.ree| Height [p*] | Area [ Min] | Area & [%] |
1 | UNEMNDWHN 4.95 10.07 006 20.3 10.065
2 | UNEMNODWHN H12 89.93 3217.5 181.3 29.935
|
Total 100.00 a518.2 2016 100.000

Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 17)

7.000§ v (ToA_322_0LDATA

6,500
6,000
5,500
5,000
4,500
4,000
3,500 ~N\

3,000 yd
2,500 //
/
2,000 /
J
1,500 /

1,000
g g

500 '
0
-500
-1,000

-1,500 RT [min]

47 472 474 476 478 48 482 484 486 488 49 492 494 496 498 5 5.02 504 506 508 51 512 514 516 518 52 522 524 526 528 53 532 534 536

31

t MHame | Time [Min] | Quantity [3 Ared  Height [i%] | Area [0 Min] | Aea 2 [%] |
1 | UMEMOWMN 497 955 a05.6 194 94952
2 | UMEMOWHM h.14 a0.05 2934 2 180.4 a0.04a
4
Total 100.00 2239.3 200.4 100.000



Cyanohydrin acetate derived from cyclohexane carboxaldehyde
Analysed using GC method 5.

Racemate

% [CyCHO_rac_3 DATA]

-600 R [min]
13.05 131 13.15 132 13.25 133 13.35 134 13.45 135 13.55 136 13.65 137 13.75

# Mame | Time[Min] | Quantity [% Ared  Height [p] | Area [ Min] | Area % [%] |
I O T 13.32 50.93 11042 E5. 3 A0.929
& | UMERDWH 13.49 43.07 12635 B34 49.071

—_t

Tatal 100.00 2ab7.7 1232 100,000

Sample prepared using catalyst 1 in dichloromethane (Table 1)

1,400 pv [mop 37401 DATA]
1,200
1,000
800
600
400
200
0
-200
-400
-600
-800
2w PN
1, e \
-1,400 - \,
-1,600 N
-1,800 3 3
2,000 T T
-2,200
-2,400
-2,600
-2,800
-3,000
-3,200 RT min]

138 13.82 1384 1386 1388 139 1392 1394 1396 13.98 14 1402 1404 1406 14.08 141 1412 1414 1416 14.18 142 1422 1424 1426 1428 143

# Mame | Time [Min] |E!|.4ar|titj,I [% .ﬂ«ree| Height [p] | Area [P Min] | Ares X [#] |
1 | UMEMOWHN 13.95 17.04 174.2 7B 17.035
2 | UMEMOWHN 14.15 82.96 8.7 J6.9 g2 965
b I
T otal 100.00 1005.9 445 100.000
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Sample prepared using catalyst 1 in propylene carbonate (Table 1)

4,400f by
4,200
4,000
3,800
3,600
3,400
3,200
3,000
2,800
2,600
2,400

2,200 P
2,000 e

e
1,800 L

J/
S
1,600 /,/ e h p
1,400 Fr e o A A A AN e A NN A ?‘_{;/A e i

1,200
1,000
800
600
400
200
0
-200

RT [min]

13.65 13.7 13.75 138 13.85 139 13.95 14 14.05 14.1 14.15 14.2 14.25 143

14.35

14.4

14.45

145 14.55 14.6

B M ame | Time [Min]

[uantity [?éf-‘ued Height [pi] |.ﬁ.rea [ Min]

Brea & [%]

1 | UMEHOWHM
2 | UMEMOWHM
b I
Total

14.03
14.21

40.57
53.43

72
12100

100.00 13821

Sample prepared using catalyst 2 in dichloromethane (Table 1)

424
B2

104.5

40.563
53.43

100.000

4,400} W

4,200
4,000
3,800
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200 /
2,000 /

1,800
1,600

1,400 2 =
1,200
1,000
800
600

RT [min]

136 13.65 13.7 13.75 138 13.85 139 13.95 14 14.05 14.1 14.15 14.2

14.25

143 14.35

14.4 14.45 145

# Mame | Time [Min]

|I]uantit_l,l [?ér-‘uee| Height [p] |.-’-'-.rea [|_L"»-’.Min]|

Area % [%]

2 | UMEMOWMN
1 | UMEMOWMN

13.95
14.13

E.11
3283

184.4
2337.8

Total 100.00 2822

Sample prepared using catalyst 2 in propylene carbonate (Table 1)

3.3
151.8

161.7

£.114
93886

100,000

4,400% BV
4,200
4,000
3,800
3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400 .
1,200 AN //

1,000 7 - M. ?ﬂ’_—é

600
400
200

RT [min]

1355 136 1365 137 1375 138 1385 139 1395 14 1405 141 1415 142 1425 143 1435 144 1445 145 1455 146 1465 147 1475 148 1485 149 1495

t Mame | Time [Min]

| Quantity [ Ared Height [0V | Area [ Min] | Area % [%] |

1 |UNENOWN
2 |UNENDWM

1413
14.35

16.43
83.57

481.9
21633

Total 100.00 2651.1

33

26.4
134.4

160.5

16.427
893.573

100.000



Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 13)

7,500} WY
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

-500
-1,000
-1,500

T\

RT [min]

13.75 138 13.85 139 13.95 14 14.05 141 14.15 142 14.25 143 14.35 14.4

M ame | Time [Min] |E!|.4ar|titj,I [f’é.ﬂ«red Height [piv] |.-'-‘-.rea [|.L‘»-’.Min]| drea & [E)]

UMEMOWHN 14.00 11.98 a67.8 28.6 11.983

UMEMOWHN 14.23 Ba.02 2718.8 210.0 ea.017

Tatal

100.00 alek.B 238.6 100,000

Sample prepared using catalyst 2 in propylene carbonate (Table 2, entry 16)

7,000} W

6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000

1,500

1,000

500

RT [min]

136 13.65 137 13.75 138 13.85 139 13.95 14 14.05 14.1 14.15 14.2 14.25 143 14.35 14.4 14.45 145 14.55 14.6 14.65 147 14.75

Mame | Time[Min] | Quantity [% Ared Height [ph] | Area [pv Min] | Area &[]

UMEMOWHN 14.08 11.27 480.2 506 11.274

UMEMOWHN 14.31 B8.73 28420 3381 88, 726

Tatal

100.00 43222 4457 100,000
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Cyanohydrin acetate derived from 3-fluorobenzaldehyde

Analysed using GC method 3.

Racemate
1,000 / ?’/J
0 RT [min]
o3 Mame | Time [kin] | Cluarntity [Z .&ree| Height [p*] | Area [P Min) | Area % [%] |
1 MEMOWM 2271 RO14 1828.7 4529 RO 142
2 | UMEMNDWHM 2331 49 36 2496.6 460.3 49 858
b I
Tatal 100.00 43253 9231 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 6)

6,500 HV . P

6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000

_ 3 3
1,500 —

1,000

RT [min]

212 213 214 215 216 217 218 219 22 221 222 223 224 225 226 227 228 229 23 231 232 233 234 235 236 237 238 239 24

# Mame | Time [Min] |E!|.4ar'|titj,I [% .ﬂ«ree| Height [pi] | Area [PV Min] | Area X [%] |
1 |UMEMOWHN 22.30 14.06 4136 121.0 14.060
2 | UMEMDWHN 2312 85.94 2860.7 7395 25.940
b I
T otal 100.00 32742 260.5 100.000
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Cyanohydrin acetate derived from 4-trifluoromethylbenzaldehyde

Analysed using GC method 2.

Racemate

10,500
10,000
9,500
9,000
8,500
8,000
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500

Y

3

1,000

RT [min]

15.85

159 15.95

16

16.05 16.1

16.15 16.2

16.25 16.3

16.35

16.4 16.45

16.5

16.55

16.6

16.65 16.7

#

Mame

Tirne [Min]

|I]uantit_l,l [f’f;.&ree| Height ] | Area [P Min] | Area & [E]

1

2

Tatal

Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 8)

UMEMOWHM
UMEMOWM

16.32
16.62

50.65
43.35

100.00

5947.7
/ak3.4

135111

B34.4
8130

16474

50.650
43.350

100,000

6,000} WV

5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

o .

A

?——_d; e

RT [min]

1545 155 1555 156 1565 157 1575 158 1585 159 1595 16 16.05 16.1 16.15 16.2 1625 163 1635 164 1645 165 1655 166 1665 16.7 1675 168 16.85 16.9

36

# M arme | Time [Min] | Quantity [% Ared  Height [p] | Area [0 Min] | Area Z[%] |
1 | UNEMNOWN 16.08 2783 17352 158.9 27.830
2 | UMNEMDWM 16.39 217 4931 .2 121 72170
3 |
Total 100,00 E72E6.4 571.0 100,000



Cyanohydrin acetate derived from 4-bromobenzaldehyde
Analysed using GC method 3.

Racemate

8,000} WV
7,500
7,000
6,500
6,000
5,500
5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500 .y

1,000
500

RT [min]

40

40.1

40.2

40.3

Mame | Timne [Min]

|E!uantit_l,l [i'-é.-'-‘-.ree| Height [p*] |.-'-‘-.rea [u‘»-‘.Min]| Area ] |

1301.8
2365.6

33.36
33.88

a0.34
43.66

1 [UNENOWN
LIMEMN O M

Tatal 100.00 42674

Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 9)

444.3
438.4

Bed.f

50.336
43,664

100,000

2,000
1,900
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500 /
400
300 SN / \
2003~ . ...
100 i

W

0
-100
-200
-300

RT [min]

39.4

39.5

39.6

39.7

M ame | Time [Min]

||3!|.4ar|titj,I [f’é.ﬂ«red Height [piv] | Area [Pt Min] | drea & [E)]

2333
12656

14.93
85.07

38.61
33.20

1 [UNKHOWHN
LM EMNOWHN
> |
Taotal

100.00 1504.9

37

24.8
141.5

166.3

14.934
85. 066

100.000



Cyanohydrin acetate derived from 3,5-difluorobenzaldehyde

Analysed using GC method 2.

Racemate

6,000 W
5,500
5,000
4,500
4,000
3,500
3,000
2,500

2,000

1,500

1,000

RT [min]

1405 141 1415 142 1425 143 1435 144 1445 145 1455 146 1465 147 1475 148 1485 149 1495 15 1505 151 1515 152 1525 153 1535 154 1545 155

i M arne | Tirmne [kin] ||]L.I-E|r‘|tit_'.-' [%= .ﬂuree| Height [p*] | Area [t Min] | Area % [x] |
1 | UMNEMOWHN 14 83 5011 3452 5 41248 A0.112
2 | UMEMOWHN 15.07 4989 4128.0 4109 49,833
>
Tatal 100.00 7880.5 g23.7 100.000
Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 10)
700§ v/ [35-EVONCS InPC_0degrees T DATA]
-102 //
= N /
oo // \\\v y .
B e ¥ s
£
# Mame | Time [Min] | Quantity [% Ared Height [0%] | Area [pW Min] | Area % [%] |
1 | UNEMOWHN 14.60 2755 403.6 20.4 27 549
2 | UMEMOWHN 14 83 7245 10141 Fa7 72451
4
Total 100.00 1417.7 4.2 100.000
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HPLC of methyl mandelate

The analysis was performed on a Chiras

il OD column using 80% hexane, 20% propan-2-ol as

eluent with a flow rate of 1 mL per minute.

Racemate

350
500
450
400
350
300

250

2003
2
150

100

-50

RT [min]

o

19 20

# MHame | Time [Min] | Quantity [% Ared Height [mAU] | Area [mal Min]| - Area % [%] |
1 [UMEMNOWH B.72 48.90 460.4 235.4 42299
2 |UMENDWHMN 9.65 51.10 a2y 246.0 51.101
»
Tatal 100.00 2E3.1 481.4 100,000
Sample with 81% ee
E E RT [min]
# Mame | Time [Min] | Cluantity [% .-'-‘-.ree| Height [méll] |.-'-‘-.rea [rn.-'l‘-.LI.h-'Iin]| Area & [%] |
2 | UMEMOWH B.72 a0.52 204.2 103.8 a0.521
1 | UMEMOWH 3,53 948 15.4 10.9 9473
4
Tatal 100,00 2196 114.7 100,000
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NMR spectra of (R)-mandelic acid complexes used to determine enantiomeric excesses

(3,4-Dichlorophenyl)hydroxyacetonitrile

Racemate

¥6'0 1

\ \ \
5.400 5.350 5.300

-| 00T

ppm (t1)

Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 2)

00T |
GET 1

\ \
5.400 5.350 5.300

ppm (t1)
40




(3,4-Dimethylphenyl)hydroxyacetonitrile

Racemate
T L T
[N o
8 8
‘ [l ‘ [l [l ‘ [l [l ‘ [l [l ‘ [l
5.400 5.350 5.300 5.250
ppm (t1)

Sample prepared using catalyst 2 in propylene carbonate (Table 5, entry 11)

\ ! \ ! ! \
5.400 5.350 5.300 5.250
ppm (t1)
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Kinetic plots used to determine the order with respect to catalyst concentration

The units for the vertical scales are In[(BoAy)/(BtAo)1/(Ac—Bo), where A = [PhCHQO], B =
[Me3SiCN], and the subscripts 0 and t refer to initial concentrations and concentrations at time t,
respectively.

0.2 mol % catalyst run 1
25 4

y = 0,00057x + 0,03906
Rz =0,99406

1,5
12}

cl
=}

0,5

0

0 500 1000 1500 2000 2500 3000 3500 4000
Time (s)

0.2 mol % catalyst run 2
8 .

6 A y =0,00099x - 0,10040
R? =0,99936

5 4
4
2]

3
2 4
l 4
0

0 1000 2000 3000 4000 5000 6000 7000 8000
Time (s)

0.2 mol % catalyst run 3
45 -

4 4

35 1 y = 0,00090x + 0,13174

R?=0,99423
3 |

0 1000 2000 3000 4000 5000
Time (s)
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0.3 mol % catalyst run 1
4 _

3,5 1

y =0,00087x + 0,11006
R2=0,99362

= units N
N ]
L L

w
L

0 500 1000 1500 2000 2500 3000 3500 4000
Time (s)

0.3 mol % catalyst run 2
8 ,

7 -

6 - y =0,00116x - 0,12924
R2=0,99651

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

0.3 mol % catalyst run 3
7 _

y =0,00127x + 0,07207
R2=0,99932

0 1000 2000 3000 4000 5000
Time (s)
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0.4 mol % catalyst run 1
4 _

3,5 1

3 | y =0,00100x + 0,17318
R2=0,97298

0 500 1000 1500 2000 2500 3000 3500 4000
Time (s)

0.4 mol % catalyst run 2
8 ,

7 -

y =0,00170x - 0,19119
R2=0,99457

0 1000 2000 3000 4000 5000
Time (s)

0.4 mol % catalyst run 3
7 _

y = 0,00155x + 0,04224
5 1 R2=0,99948

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Time (s)
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0.6 mol % catalyst run 1
25 -

y = 0,00220x + 0,00433
R2=0,99320

0 * T T T T

0 200 400 600 800
Time (s)

0.6 mol % catalyst run 2
45

4 -

3,5
R2=0,99313

y =0,00205x + 0,00922 .

1000 1200

0 500 1000

Time (s)

1500

0.6 mol % catalyst run 3
6 ,

y =0,00229x - 0,01545
R2=0,99730

2000

0 500 1000 1500

Time (s)

45

2000

2500



0.8 mol % catalyst run 1

6 ,

5 1 .
y = 0,00296x + 0,12829

4 R2=0,99373

0 200 400 600 800 1000 1200 1400 1600 1800
Time (s)

0.8 mol % catalyst run 2
4 _

3,5 1

3 y =0,00370x + 0,12139
R2=10,99756

0 200 400 600 800 1000
Time (s)

0.8 mol % catalyst run 3

10 -
9 -
8 7 y = 0,00296x - 0,11154
7] R = 0,99853
6 -
5 -
2
4 -
>
3 -
2 -
1 -
0
0 500 1000 1500 2000 2500 3000 3500

Time (s)
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Plot of log([2]) against l0g(Kzobs avg)

Since Kaops = K2[2]%, log(kaons) = log(kz) + xlog([2]), therefore a plot of log([2]) against log(Kzops)
provides an alternative way of determining the order with respect to catalyst 2. The plot is shown
below and its slope is consistent with an order of 1.0 with respect to catalyst.

log([2]) o an
f T T T T =£.9U
-3.0 -2.8 -2.6 -2.4 -2.2 -2.0
m -2.50 -
2701 &
& - S
y = 0.9973x - 0.1858 200 1=
R2 = 0.9864 ' IS5
-3.10 -
-3.30 -
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Kinetic plots used to determine the activation parameters in propylene carbonate

The units for the vertical scales are In[(BoAy)/(BtAo)1/(Ac—Bo), where A = [PhCHQO], B =
[Me3SiCN], and the subscripts 0 and t refer to initial concentrations and concentrations at time t,
respectively.

Kinetics at 253 K (run 1)

2,5
2 - .
L J
15 - y = 0,00011x - 0,04367
' R2=0,97681
*
12
g 1 -
0,5 -
O T T T 1
0 5000 10000 15000 20000
Time (S)
Kinetics at 253 K (run 2)
1,8 -
1,6 .
1,4 -
y = 0,00006x + 0,00497 .
1,2 - R2=0,99551
1 _
2 0,8 -
5
0,6 - ¢
0,4
0,2 -
@,
0 T T T T T 1
0 5000 10000 15000 20000 25000 30000
Time (s)
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Kinetics at 263 K (run 1)

2,5

units -

y = 0,00029x - 0,06459
R2=0,99861

0 2000 4000 6000 8000 10000
Time (S)
Kinetics at 263 K (run 2)
6 _
5 _ (]
y = 0,00020x + 0,00223
4 - R2=0,99873
3 _
12)
c
> >
2 _
1 _
O T T T T T 1
0 5000 10000 15000 20000 25000 30000

Time (s)
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Kinetics at 273 K (run 1)

2,5

y = 0,00057x + 0,03906
R2=0,99406

0 #° \ \ \ \ \ I I \

0 500 1000 1500 2000 2500 3000 3500 4000
Time (s)

Kinetics at 273 K (run 2)

3,5

y = 0,00047x + 0,04330
25 - R2=0,99673

units

1,5

0,5 1

O T T T T T T T !

0 1000 2000 3000 4000 5000 6000 7000 8000
Time (s)
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Kinetics at 283 K (run 1)

y = 0,00150x - 0,01360
R2=0,99472

0 500 1000 1500 2000
Time (s)

Kinetics at 283 K (run 2)

6 y =0,00172x - 0,09214
R? = 0,99809

units

O T T T T T T T T !

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Time (s)
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Kinetics at 293 K (run 1)

2,5

units

*
y = 0,00255x + 0,00790
R2=0,99259 .
L J
*
@,
200 400 600 800 1000 1200
Time (s)
Kinetics at 293 K (run 1)
L 2
* .
y = 0,00325x - 0,03712
R2 = 0,99605
<
L J
500 1000 1500 2000 2500
Time (s)

52



Kinetic plots used to construct the Hammett plot

The units for the vertical scales are In[(BoAy)/(BtAo)1/(Ac—Bo), where A = [PhCHQO], B =
[Me3SiCN], and the subscripts 0 and t refer to initial concentrations and concentrations at time t,
respectively.

Benzaldehyde run 1
8 -

7 .

y=0.00090x - 0.03774
R2=0.99769

units

O T T T T T T T 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Time (s)
Benzaldehyde run 2
45 -
4 y=0.00090x + 0.13174
R2=0.99423 .

0 “ T T T T T T T T 1

0 500 1000 1500 2000 2500 3000 3500 4000 4500
Time (s)
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3.,4-Dichlorobenzaldehyde run 1
8 —-

7 -

y=0.00117x - 0.07564
R2=0.99841

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

3.4-Dichlorobenzaldehyde run 2

9 -
8 -
y=0.00124x - 0.07314
7 7 R2=0.99924
6
5
24
E
3
2
1
o T T T T T T 1
0 1000 2000 3000 4000 5000 6000 7000
Time (s)
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4-Chlorobenzaldehyde run 1

8

7

0

y = 0.00093x - 0.01580
R2=0.99883

8

7

1000 2000 3000 4000 5000 6000 7000 8000
Time (s)
4-Chlorobenzaldehyde run 2
L d
y = 0.00099x - 0.10772
R2=0.99778
1000 2000 3000 4000 5000 6000 7000 8000

Time (S)
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4-Methylbenzaldehyde run 1
5 -
45 ~

47 y = 0.00058x + 0.05771
35 R2= 0.99864 e

3
2.5
2 -
15
1
0.5

o T T T T T T T T

0 1000 2000 3000 4000 5000 6000 7000 8000
Time (s)

units
1 1

4-Methylbenzaldehyde run 2
5 -
4.5 A
4
3.5 -
3 -
2.5 1
2
1.5
1 1
0.5 -

0 “' T T T T T T T T

0 1000 2000 3000 4000 5000 6000 7000 8000
Time (s)

y =0.00058x + 0.15474
R2=0.99180

units
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4-Fluorobenzaldehyde run 1

3.5 1

y = 0.00056x - 0.06626

R2=0.99071

1000

2000

4-Fluorobenzaldehyde run 2

2.5 1

1.5 A

units
H
1

0.5 1

y=0.00047x - 0.14530

R2=0.99042

3000

Time (S)

4000

5000

6000

1000

2000

3000

Time (S)
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3-Fluorobenzaldehyde run 1

8_

7 -

6 y=0.00104x - 0.07604
R2=0.99890

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

3-Fluorobenzaldehyde run 2

7_

y = 0.00100x + 0.03947
S R2=0.99931

0 T T T T T T

0 1000 2000 3000 4000 5000 6000
Time (s)
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3-Methylbenzaldehyde run 1

5 -
4.5

4 7 y = 0.00068x + 0.09625

3 -
2.5
2 -
15 1
1 -
0.5 1

O T T T T T T T

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

units

3-Methylbenzaldehyde run 2

6 -
5 -

y=0.0007x + 0.0148
4 R2=0.9967

0 1000 2000 3000 4000 5000 6000 7000
Time (S)
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4-Trifluoromethylbenzaldehyde run 1

10 -
9 -
8 1 y = 0.00153x - 0.09079
- R2=0.99816 5
6 .
5 .
12]
T4 -
>
3 .
L J
2 -
1 -
o T T T T T T 1
0 1000 2000 3000 4000 5000 6000 7000
Time (s)

4-Trifluoromethylbenzaldehyde run 2
12 1+

10

y = 0.00173x - 0.20896
R2=0.99638

O*' T T T T T T |

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

60



4-Bromobenzaldehyde run 1

units

8

7

0

y =0.00089x + 0.00113
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3,5-Difluorobenzaldehyde run 1
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3.,4-Dimethylbenzaldehyde run 1
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3-Chlorobenzaldehyde run 1

6

y = 0.00078x - 0.05456
R2=0.99479

4 T T T

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

3-Chlorobenzaldehyde run 2

v

. y = 0.00090x - 0.08898
R2=0.99621

0 1000 2000 3000 4000 5000 6000 7000
Time (s)

64



