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1. Typical experimental procedure

1.1. General Isolation Procedure for Products

The isolation procedure for products was conducted as follows: The reaction was stopped when
GC showed that the reaction ran completely. After cooled to room temperature, the reaction mixture
was transferred into a separating funnel. 15 mL CH2Cl2 was used to wash the reaction flask and
poured into the funnel. The combined mixture was washed with saturated sodium carbonate
solution (4 x 5 mL) and dried by anhydrous Na2SOs. Then the mixture was distilled under vaccum to
give the acetal (or ketal) product.

The reaction of cyclohexanone and propane-1,2-diol gave 97% yield of the corresponding ketal
(the 'TH-NMR spectrum see Figure 516).

The reaction of benzaldehyde and propane-1,2-diol gave 95% yield of the corresponding acetal
(the "H-NMR spectrum see Figure 517).

The reaction of cyclohexanone and glycerol gave 94% yield of the corresponding ketal (the
'H-NMR spectrum see Figure 518).

1.2. The Procedure of the Additional Experiment Which Used HCI Gas Instead of CoCl2 and DH:

HCI gas was passed into the mixture of cyclohexanone (51.3 mmol) and propane-1,2-diol (76.9
mmol) in a flask until HCI gas was saturated. After that, the system was maintained under 5 KPa by
a vacuum pump and was heated to 70 °C along with stirring for 3 h.

GC analysis showed that there was no desired product generated in the system.
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2. GC-MS Spectra of Reactions
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Figure S1. GC-MS spectrum of the reaction of cyclohexanone and propane-1,2-diol.

G:\Huaxuexi\YLT0912-1 9/12/2012 2:40:35 PM

163.0 169.1 173.2 193.9 197
T T

9
T
200

RT: 2.77 -13.47

8.55 NL:
8.42E8

100

80

90- TICF:
MS

YLT0912-1

2
g 3

Relative Abundance
P
& &

N oW
S 8

10-

388 4.02 4.20 4.51 4.99 519 570 6.08 6.32 693 7.07 7.35 7.82 8.02 883 930 9.51 9.91 10.44 10.62 10.82 11571199 12,69 12.87 13.38

L B L L L L L L L L L L L L

3.0 35 4.0 4.5 5.0 55 6.0 6.5 7.0 75 8.0 8. 9.0 95 10.0 105 11.0 1.5 12.0 125 13.0
Time (min)

YLT0912-1 #156 RT:4.03 AV: 1 SB:23.94,4.26 NL:7.48E5
T: + ¢ Full ms[40.00-500.00]
55.0

100

©

3...8..8.,

g
5
2
3
g
2 4
kt
S
&

117.1 126.2 137.0  144.7 150.1 160.8 1724 1771 183.4 188.3 192.9
T LA e e e o L e e e s e
120 130 140 150 160 170 180 190

YLT0912-1#835 RT:8.54 AV: 1 SB:28.33,8.65 NL: 4.40E8
T: + ¢ Full ms[40.00-500.00]

100

2 ®

A 0L L. SO

Relative Abundance

»

86.0 113.0
100.0

87.0 920 97,0 1121

o i

142.0
114.0 1231 127.0 136.1 140.1|143.1 1486 153.0 163.8 169.
= T T

67.0 69.0
i)

200

2 1751 178.2 1854 193.1 196.1 199.2
N

=
90 100 110 120 130 140 150 160 170 180 190

N

Figure S2. GC-MS spectrum of the reaction ofcyclohexanoneand ethane-1,2-diol.
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Figure S3. GC-MS spectrum of the reaction of benzaldehyde and propane-1,2-diol.
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Figure S4. GC-MS spectrum of the reaction of benzaldehyde and ethane-1,2-diol.
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Figure S5. GC-MS spectrum of the reaction of acetophenone and propane-1,2-diol.
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Figure S6. GC-MS spectrum of the reaction of acetophenone and ethane-1,2-diol.
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Figure S7. GC-MS spectrum of the reaction of ethyl acetoacetate and ethane-1,2-diol.
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Figure S8. GC-MS spectrum of the reaction of ethyl acetoacetate and propane-1,2-diol.
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Figure S9. GC-MS spectrum of the reaction of cyclohexanone and glycerol.
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Figure 510. GC-MS spectrum of the reaction of benzaldehydeand glycerol.
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Figure S11. (a,b) GC-MS spectrum of the reaction of ethyl acetoacetate and glycerol.
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Figure S12. GC-MS spectrum of the reaction of acetophenoneand glycerol.
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Figure S13. GC-MS spectrum of the reaction of cyclohexanone and butane-1,4-diol.



Catalysts 2018, 8 9o0f 11

G:\Huaxuexi\YLT-0914-1-A 9/15/2012 12:19:49 PM

RT: 2.92 -18.37
12.63 NL:
100 1.03E9
90 TICF:
Ms
YLT-0914-
70 1A

Relative Abundance
a
&

3.11 340 412 4.46 5.67 \ 683 727 747 769 821 895 915 10.06 1070 11.22 1 13.01 1363 14,07 14.43 1515 15656 16.27 16.90 17.71
LIS L B B e S B B e s B B B S BB B B LI s L B s B By B B

T T
3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Time (min)

477 1,64 12,19
T UNIL

YLT-0914-1-A #494 RT:6.28 AV: 1 NL: 1.98E7
T: + ¢ Full ms[40.00-500.00]
76.9 105.9

1005 104.9

2 ®

Relative Abundance
IS
LT T T T

N

78.0

73.9 106.9
[i1]| 790 859 1040 1150 1308 139.7 149.2  161.3 176.9 182.2 190.5 207.1 247.6 2546 281.1

e LM B ) B i RO s L M A B LA A A M A s L] M A A A AR AR T T

80 100 120 140 160 180 200 220 240 260 280 300

IS

YLT-0914-1-A #1451 RT: 12.63 AV: 1 NL: 2.69E8
T: + ¢ Full ms [ 40.00-500.00]

147.0
1004

g,

2

104.9
178.0

Tty

5

Relative Abundance

76.9 177.0

.

4
149.0 4590 1743 ||[ 206.9 2209 227.6 240.9 2534 266.8 277.2 283.3
T T T e Mt e e LBty Wit ataat atas st s oo ncad o
160 180 200 220 240 260 280 300

miz

79.0
410 549 70.9 106.0
doloe |, oo 830 1%3) 11as 1200 1sr0 rass
P e e LB e et Mt e
60 80 100 120 140

N

Figure S14. GC-MS spectrum of the reaction of benzaldehyde and butane-1,4-diol.
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Figure S15. GC-MS spectrum of the reaction of acetophenoneand butane-1,4-diol.
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3. tH-NMR Spectra of Representative Products
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Figure S16."H-NMR spectrum of the reaction product of cyclohexanone and propane-1,2-diol.
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Figure 517. 'H-NMR spectrum of the reaction product of benzaldehyde and propane-1,2-diol.
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Figure S18. 'TH-NMR spectrum of the main product of reaction of cyclohexanone and glycerol.
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