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Green Synthesis of a-Benzoin Oxime, and the Selective
Control and Separation of Its Cis-Trans Isomers

Li, Jing” Xu, Shengming™“

Li, Linyan™*

Wang, Junlian®

(“ Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084)

Abstract A synthesis and isolation method for a-benzoin oxime was reported. With benzaldehyde as starting material and
dicationic imidazolium salt as catalyst, a-benzoin as an important intermediate was synthesized through the mechanism of
nitrogen heterocyclic carbine. This method is characterized by mild conditions, low cost, environment friendly and good yield.
In the a-benzoin oximation reaction, adjusting the reaction temperature can get selective control of oxime structure for
cis-trans isomers which were completely separated by column chromatography using gradient elution.
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1.2 ER5FIE
1.2.1  eRed 3 3B TIRAR 496 R

7E 50 mL HLE A I 1,10- 32858 6 ¢
(0.02 mol). N-HFEBK M 3.29 g (0.04 mol) A1 30 mL Z.F%,
REPNR 24 h 5 e Hw A, A 30 mL 25180K, H &
TR CEEARI =3, IUKAH, 76 50 ClkHZ8m8, fHikise
K 8.5 g, WE 92%. 'H NMR (600 MHz, D,0) o:
1.33~1.38 (m, 16H), 1.97 (t, J=6.8 Hz, 1H), 4.02 (s, 6H),
7.59 (t, J=1.7 Hz, 2H), 7.64 (t, J=1.7 Hz, 2H), 8.92 (s,
2H); *C NMR (150 MHz, DMSO-d;) d: 25.6, 28.3, 28.6,
29.5, 36.2, 49.8, 122.5, 123.8, 136.0; MS-ESI m/z: 152
M)

1.2.2  o-FRABHR 6945,

76 250 mL 3G KA FEE 53 g (50
mmol), 1 mol%Mk M Eh & I A4 Ak 77 0.23 g (0.5 mmol)
S 100 mL PUSWERE, I#ABIFEZ 60 CJa, A 20
mol%E AL 0.4 g (10 mmol), KM HBINHA 8 h,
AHAEER, A 50 mL /K, FZ8RAEERI =, &
FTEABUAH, PR E K pEds i, oK BRIl
FH, S, AL e 28 R A 2B, 49 3 i i
R, M 20 mL oK LREE 45 b, WESE, B
IR AAAA 2.4 g, WUEE 45% [ B PR AT 2T o0,
WEEHIN MR LB © V(AR =1 © 20, 5
1k 4.1 g, W 78%). m.p. 132~133 CCCEME: 134~
136 ‘C); "H NMR (300 MHz, DMSO-dg) d: 6.02~6.04 (m,
1H, OH), 6.08 (d, J=6.0 Hz, 1H), 7.20~7.34 (m, 3H),
7.40~7.48 (m, 4H), 7.54~7.59 (m, 2H), 7.98~8.01 (m,
2H); *C NMR (75 MHz, DMSO-d;) d: 76.2, 127.8, 128.2,
129.0, 129.1, 129.4, 133.8, 135.3, 140.3, 199.7; MS-ESI
mlz: 235.2 (M +23).
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1.2.3  a-FRABIBIT 695K

7t 50 mL BRI a-AEH 0.42 g (2
mmol). EHEFLNZ 0.15 g (2.2 mmol) 2 20 mL F/K 2.1,
FI N HERE 30 min, IIATCKBEIRET 0.36 g (2.6 mmol),
AR b, I H IR, BEUEHCK SREMEE, A
W, BET, ARks Ry, @Bk g, Horp
WRBEFI R LR LA TR VR A, P AR FA L
10 100~1 5, BAEEMDE, £t a-zls%ﬁlﬂﬂﬁ%é/ﬂa
W 0.1 g, WK 22%, &l a- A8 WA A G R4k 0.23 ¢,
W 51%.

I, - Z 45 40)5: "TH NMR (300 MHz, DMSO-dj) -
6.03 (d, J=5.2 Hz, 1H), 6.55 (d, J=4.8 Hz, 1H), 7.15~
7.24 (m, 4H), 7.27~7.32 (m, 2H), 7.37~7.40 (m, 2H),
7.48~7.51 (m, 2H), 11.52 (s, 1H); *C NMR (75 MHz,
DMSO-dg) 6: 65.1, 125.8, 127.2, 128.1, 128.7, 134.8,
142.4, 159.0; MS-ESI m/z: 250.2 (M " +23).

KA - FABWG: mp. 152 C~154 C(CCHRE:
154~155 CH); '"H NMR (300 MHz, DMSO-dg) d: 5.52
(s, 1H), 5.99 (b, 1H), 7.23~7.27 (m, 10H), 10.87 (s, 1H);
BC NMR (75 MHz, DMSO-dy) 6: 75.0, 126.6, 127.4,
127.8, 128.3, 129.2, 132.8, 142.3, 158.2; MS-ESI m/z:
2502  (M'+23).
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Figure 2 The structure of dicatonic imidazolium salts
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Figure 3 'H NMR spectrum of cis/trans oxime isomer
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