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B R WAL FAR, BFST T B0 F A RS KA SRFRDRGEFNE T L
BRI, HET BTFRAARR AL AR SRR B &R B ) R R R W, BRI R A S ikt
TTERMHT ;R GC-MS MREAR BT T BT, FREW, [ Comim] Br(RL 1+ 5 5-3-F Hok
) REESHEAN, HBERRN KR . WFRIKRERIECh 4% (5P _FRMEE/RL) , BET C,K
REES(E] 10 h, =YWL A ik 89. 8% ,TON ¥k H| 22.4,
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FESZH Blanc EHRIRNB—RNAERTEMRY, B TRFEBRESHTAIHTERA, I
—CH, ,—CH,0H,—CHO,—CH,CN ,—CH,NH, %, X — K R MRt T —RFI WA ALY
hEEY EAEAC TR —MFE, BREMALESREFRMN 20 tHE 70 FRFABEAR
H FEAALAREEN B B EANEN, BB LR A1, —ELAK Blanc EH LT
Ak 353% B4 5 BEE Y Blanc #P RALR BEHICY BREHBAREOEY , B B RIFH A S {5
B R AR AR E . B TR — b AT SRS R A7 A 28 R A1, S48 e i B0 B FE th
EIMHEA, B, CAKE FHIERAT Blanc #HF RN AME , BEALE ERL 1-5EEME 1-H
B3 Ek BRI LM =PRSS EK ACLHEMNAEREZEE FRERN B, 2R TER
HAAE YA P B4R Blanc % BALR ; TS H9T T S KBE R N(C,H, ) HC1-2ZnCl, B T
o EEAR, BREEE TR FREEEN G, _,_, AEHEBEAN, B3 8P RARMH & T4
BERENT Rt YR, BEA %" A emim ] BF /ENEAR AP ESERHEREILRI, K
BMABETREX KNS S AERE, A emim | BE AR AR REIE, 2401, FRENR
A dor S ks £h B F- WA o AT Blane #0F BAb MR ARIE , A% SCATRILGE B0k £ 36 B T B A 4L 4B
ZHEEP RN, 3R AEFE SRS B R R IEA R U RIRH T R AR KR,
RMEREE=Y URNEFRIERSE, EFEYE, WA 89. 8% , %L ¥6XT] 22. 4,
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1.1 EfMRAN

9800 & GC SHGIHN( LBRIEIAHKNBERAR) ; BHE AR (PEG-20M 30 m x0. 25 mm,
R ERHERE 2 ML F Y BRI BT Bi AR R I £ L) ; FFAP RS H G -5 A (% E Themo
/AH]) (30 m x0. 32 mm, Finngan) ,

N-BEEpkng I8 () fhhesehy Tk Rt , L7408 fE i  BK 3 . 26 98% (ABCR L% 2 H]) ;3 ,4-
Dimethylbenzyl chloride : 4 70% ( Sigma Aldrich b A R]);F_HX , ZRFE £8, 2R 8, P
&, U BRI o,
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1.2 XBRA*

1.2.1 skek 3k B Faiks g ZESURE "V EERM L, BA T RO ARk, #1.0:1.5 BE/R I
FRERX 0. 5 mol N-FAEEBKMLHI 0. 75 mol TR (#) 442, BHX 10 mL B A N-F Bk SE A = D B2
L BEH TR () RS tE iR T Z @ IR (ke RIZR 0.5 h) ,BmEEsE , ARR
BEZE65 C taEBRERN 4 h GEIEMMA, R TH#HE— Bt , KK =Y A M2 ki3 ~
4R, EEHBRFERER I, HTRERE, BBRAE R () L Xk B FHBA, [ Bmim]
BF, 1] Bmim ] PF B FH#UA 2 BSCR[ 12 T A L,

1.2.2 HF_FERFHSA 25 mL =05, 4 1:2 BE/RLFREL0. 03 mol 48 —F % F1 0. 06
mol ZRFR(LFEATEITHE) , MA—E BEALEEE Rk £ 3 T R AELTR , #4238 HCL, AL 10 h,
RINVEHRE, M MA 10. 0 mL FSCHHHACHIEY 0. 1 g/mL BEER R BE R AR, 5K %2 30
min, X EEH 1 g, | mL ZBZEER B, #1765,

2 HFR5E

2.1 S_HEMRRURNFHEER

2.1.1 B-FaAkdkf HAXL2.2 FHMRMPACK, 5 3MAR SN 12 fhrgokuih BT
WAL, AR RS R ERA 4% , KN 10 h, BORF LR YRR gsEE L 1, AF1 T
B, BRwh B v At 48— P 3 PP B AL I #R A AL YE R, [ Cpomim ] Br EL75 X 8257 A 4 1L 3K
B 55 AEBHN KRR, [ Comim] Br 4 - H RN EF R RAE HENBLEE, TR
2 B, B F LR T IA 91, 5% , PP e N 95. 2% WK 87. 1% 4k BCh 21.7,

%1 ARARFRAGEULS _FERHELER
Table 1 o0-Xylene chloromethylation catalyzed by different ionic liquids

Number Ionic liquid Conversion/%  Product selectivity/%  Yield of P/%  Yield of B/%  Yield of C/% TON®

1 blank 56.9 91.4 52.0 38.6 13.4 13

2 [ Comim] Br 76.3 87.9 67.1 49.8 17.3 16.7

3 [ Cymim] Br 53.4 80.1 42.8 3L.5 11.3 10.7

4 [ C4mim]Br 66.2 81.9 54.2 39.9 14.3 13.5

5 [ Csmim] Br 74.0 94.8 70.2 50.1 20.1 17.5

6 [ Cgmim] Br 66.8 53.1 35.5 25.5 10.0 8.8

7 [ C;mim] Br 82.7 96.7 80.0 56.4 23.6 20

8 [ Cgmim) Br 57.8 100.4 58.0 41.8 16.2 14.5

9 [ C;mim]Br 91.5 95.2 87.1 61.2 25.9 21.7

10 [ Bmim ] PF 46.8 60.4 28.3 21.5 6.80 15.1

11 [ Bmim ] BF, 82.2 85.7 70.5 51.2 19.3 17.6

12 [ Bmim ] CF, SO, 72.59 9.5 67.1 49.5 17.6 16.7

13 { Bmim]Cl 77.47 88.4 68.5 49.9 18.6 17.1

Reaction conditions ; o-xylene 0.03 mol, Paraformaldehyde 0.06 mol, IL 0.001 2 mol, 65 °C ; a. moles of converted o-xylene per mol of IL;

B:1-chl hyl-3 ,4-dimethyl b 3 C:1-chl hyl-2 ,3-dimethyl b ; P:1-chl hyl-3 ,4-dimethyl b and 1-chl hyl-2,
3-dimethyl benzene.

2.1.2 BEFAGRAESNEE BAX 122 WPHHORNYEL, REEE 65 €, KA E 10 h, A%
ZHEEERMHN 2% 4% 6% 8% 10% 12% F1 15% HI[ C,,mim | Br B FHAELS —HRE P E
PERRE, OB AL R R R R I E | TR, WE 1 ATLAE Y, B TR KB /R 3 B0 4%
b BB R PR BCRER AR LB, TE R TR R R S B0 6% B AL RIR B R
5 98.4%  ZEHAEMTEE, MESTHIKARYKBIERIEN 15% 6, TARERYSET
M, XTTRERENEFRASRNDALE , FERXTREMLR, BEREBRKKRE, EFRNY
K, EBFRACREBFTHARRBAL, SEREBRRT TR, FE8%E, LBE/RIMN 4% 135
THAERRE R TR,
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2.1.3 REBREAMAR HAX12.2WHHR
RYIECH:, [ C\,mim ) Br BT {4 F B 4R — F 2R AR
IR 4% , R RBTE] 10 h, AR E K 65,70 .80
190 CREFRE 93 CHRMAGHT, LS
B A B AL OB, SRR L3R PR Mk
2 iR, HE2 ATEH,70 CLUS , R
AR AP Y R AL AR K, BEE BN IR BE 1
0, { Cmim ] Br X724y 1- M 53 4-— B K 514
H#-2,3- “HEMEEEILEARE, Y0 5N 8 E
AR, BFRERESIFE=YHE—SHWERFEERE
Bk EE, BEiL,70 CHRRIRE N BAELRE,

2.1.4 BENEHEE HEX1.2.2FFHR

BAECH,, [ C\,mim ] Br B FHK B AP PR
R 4% IR E 70 °C, AR K 2.4.6,
8.10 #l 12 h IR R &M T LS R EEH Rk
BB, FR LR YR M EE I E 3 FR,
Eehal R, BE R R A E N ERTE R, BB ENR
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Fig.2 Effects of temperature on o-xylene chloromethylation
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Fig.4 Mass chromatogram of the primary product

from o-xylene chloromethylation
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RTiH TR, Bk, 2%# 10 h B9 D HE B AE,
2.2 GC-MS 94

45— M8 ALY HEAT GC-MS 4347, RT {820 12. 35 min K20 Bi77Y, KR E WA 4
i, B EYERE m/z 118.97 H m/z153.95 kFE 1N CLEF=EN 1 MERBET%, 5 TFBFHEA
He¥ 153,95, Bl AW 4 FEE R 154, SAR BREYHEM S TREVS, BE 3:1 HET
FWRGENEER, RAFEL D CEF, KR EFEANEFBREN B ETERERF, X7
R R EHRE TSP BB 5%EF 7 B R p-r A F, TLUIBERR, B2 MHER
— MR FER, XEFREMABRIBE,
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Chloromethylation Reaction of o-Xylene
Catalyzed by Ionic Liquids

DENG Yun-Quan, FANG Yan-Xiong*, REN Qing-Gang, ZHANG Jin-Ling, XU Xue-Tao
( Faculty of Chemical Engineering and Light Industry ,Guangdong’
University of Technology , Guangzhou 510006)

Abstract  1-Butyl-3-methyl imidazolium salts with hexafluorophosphate, tetrafluoroborate, perfluorobutyl
sulphonate, and chloride anions and eight kinds of alkylimidazolium bromide salts with different alkyl chain
length were prepared. The Blanc chloromethylation of o-xylene with hydrogen chloride and paraformaldehyde
was investigated in the presence, of the above ionic liquids as catalysts. The influence of the type and the
amount of the ionic liquid, reaction temperature, and reaction time on the chloromethylation was investigated.
The products were analyzed by GC-MS. The results showed that 1-dodecyl-3-methylimidazolium bromide
([ C,;mim]Br) was the best one among the catalysts for the reaction. The optimum reaction conditions were
4% ( the molar ratio of ionic liquid to o-xylene) ionic liquid, 70 “C reaction temperature and 10 h reaction
time. Under the above reaction conditions, the yield was 89. 8% , and the turnover number was 22. 4.
Keywords Ionic liquid,0-xylene, chloromethylation



