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Abstract: Three novel ionic liquids were synthesized using benzyl chloride, N-ethyl imidazole and pyridine as raw
materials, the structure of these products were charactered, and these materials were applied to catalytic synthesis of
benzaldehyde acetal. Compared with the traditional catalyst, the N-ethyl imidazole-N(p-sulfo)benza hydantoin-chloride
imidazole salt ionic liquids have good catalytic activity. The synthesis reaction of benzaldehyde acetal catalyzed by the
acidic ionic liquid was studied. The result shows that the yield of benzaldehyde acetal was 88.59% under the following
conditions: molar percentage of catalyst relative to the reactants 2.8%, reaction temperature 125°C and reaction time 2 h.
The catalytic activity maintains stable even the acidic ionic liquid was used 4 times.
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Figure 1. FTIR spectra of N-(p-sulfo)-benzalhydantoin
pyridine-sulfo pyridine salt ionic liquid
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Figure 2. FTIR spectra of N-ethylimidazole
-N(p-sulfo)benzalhydantoin-sulfo imidazole salt ionic liquid
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Figure 3. FTIR spectra of N-ethylimidazole-N(p-sulfo)
benzalhydantoin-chloride imidazole salt ionic liquid

3. N-Z ZERRRE-N (RTRBR B ) o 2 - S BRI 2R B8 T A Y
ISMEE

FZEIF L, 1M H 852 et A B T ARIR_ XL EUAR S
PIAN AR AR, ZrE LA AR, W UM
27 HEED

31.2. FHBRAFEEAYRIAE

AL AME R LR 4, B1E 4 TLLE S, 4R
H 2720, 1700 cmit Kb FORFAE R A B, B
BERAET RON, T 1079 et AR HEL T C-O-C HIRRE
WS, UiBASRAS TR R REARRE . REER IR s H
NMR(CDCls, 300 MHz)s: 4.10(m, 4H, OCH,CH,0),
5.83(S, 1H, CH), 7.30~7.50(m, 5H, Ar-H). Hi IR I
HNMR £85I F= 40 o F i 2, g B i 2544
NEWRS P &2 TS e viL: 2 L G NS

32 BFREELCKPREER MR

ARSI G N-(Cf Tl R 2k ) 5 JHk bk e -t A it g
BT, N-ZFEBKRIE-N OO BRI ) 5 - R 1 Ik e
BB TR N- 2 IR -N Ot B % 28 ) 5 ik - LK
M 8BS TR A AL B RO TR AR T O, RS2
J&: ZHE 0.18mol, Z % 018 mol, &1tk 0.8
mol, /K 18 mL, SLUGLE R WK 1. 45 F 2wl ]
N- 2 J5 IR P -N O il 2 5 ) % ik - S K et 26 B85 1 Tk
TEIR CJety 7K 26 Y By o

3.3. N-Z EELRME-N (X REER B ) T B - S A1 DR
B TR EL TR R R B &ML

3.3.1 fEMSTIH A E X ARl R ARG
I ] 5 S5 U 5 L I T) DA K $5EREEE A
36 mL ¥R BN KGR AT R, SRR F Bt

76

TR R, SERR WY, A8 BN JEUREE B 1 B
2.8%itf, MEALRCR IR, R TX—ma ™
FMFEM A . I LE R IE 2.

332 KRBt 4EmE R AR

A 3 ] 2 S 7l FEE R AR P B A S BB EE
36 mL A CUkE A RT3 NI TR EAT (AL
BHG SKIERY], ERMIEE] 2h 5, PERER, 2K
S5 SR RIS 77 2% (47 e 8 W S 5 - SIEAR 45 R LA 3.

I

1079

4000 3500 3000__2500 2000 1500 1000 500
Wavenumbers(cmj)

Figure4. FTIR spectra of benzaldehyde glycol acetal
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Table 1. Benzaldehyde glycol acetal yieldsunder different ionic
liquid and different soluations

= 1 FEIEFREFRREFN K EHZRE

BTWHRQ) ETREQ ETHRE CusO,
HZ Foke WHE Aok FE Kok BER ok
62% 71%  48% 52% 82% 88%  45%  47.5%

Table 2. Benzaldehyde glycol acetal yieldsunder different amount
of ionic liquid

%2 BAHAEXROTM
B E RMNEE &SR E]

wpmzom

Iy Ic /h 1%
4 125 2 0.36 mol:036 Mol 60.96
5 125 2 036 mol:036 Mol 69.85
6 125 2 0.36 mol:0.36 mol 8859
7 125 2 0.36 mol:036 mol  89.02

Table 3. Benzaldehyde glycol acetal yields under different reaction
times

*® 3. RREE X RER
SR RNGRE SRR RERE R e

/h Ic Ig (BE/R b 1%

1 125 6 0.36mol:0.36 mol  70.62
2 125 6 0.36mol:0.36 mol  88.59
3 125 6 0.36mol:0.36 mol  88.93
4 125 6 0.36mol:0.36 mol  87.25
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Table 4. Benzaldehyde glycol acetal yieldsunder different reaction

temperatures
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Jie /n Ig (BE/R ) 1%

115 2 6 0.36mol:0.36 mol  77.66
125 2 6 0.36mol:0.36 mol  88.59
135 2 6 0.36mol:0.36 mol  88.83
145 2 6 0.36mol:0.36 mol  89.01

Table 5. Benzaldehyde glycol acetal yieldsunder different molar

ratio
& 5. R IR BE/R L w2 BB
FHEE TR RN BT AR RMERE e
(PRI EE) /h /g /'C 1%
0.36 mol:0.29 mol 2 6 125 86.34
0.36 mol:0.36 mol 2 6 125 88.59
0.36 mol:0.43 mol 2 6 125 90.21
0.36 mol:0.48 mol 2 6 125 91.33
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Table 6. Benzaldehyde glycol acetal yieldsunder reuse of ionic
liquid
*6 BTRBNESERER

y DONRIE RN B TR RPEEL B

TE e h 9 (SR LE) %
1 125 2 6 0.36 mol:0.36 mol  88.59
2 125 2 6 0.36 mol:0.36 mol 86.93
3 125 2 6 0.36 mol:0.36 mol 85.11
4 125 2 6 0.36 mol:0.36 mol 84.82
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