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#)) . Shimadzu TGA-50 #HE 43H Y,
2.2 EFilkf BMIMPF, Bi&l &

TEBEA PRV BEAT 1 100 mL = OB A
8.2 g (0.1 mol) T-HIEBKME 13.7 g (0.1 mol) AL
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L2 B RO, B8 1A A B A T Z8 IROK Uk, L2
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THE 4 h, 15 3 JL P T8 6 0 AR B 1 W & BMIMPF,
26.4 g, It 92.9%

" HNMR (300MHz , acetone-d, , )8:8.95 (s,
1H, CH), 7.75 (s, 1TH, CH), 7.65 (s, TH, CH),
4.32 (t, J=7.2 Mz, 2H, CH,), 4.02 (s, 3H,
CH,), 1.90 (m, 2H, CH,), 1.40 (m, 2H, CH,),
0.94(t, J=7.5 Mz, 3H, CH,).

"C NMR (75.5 MHz, acetone-d,,) &: 137.02,
124.38, 123.00, 49.84, 36.20, 32.31, 19.58, 13. 29,

IR (cm™"). 3171. 46, 3124. 90, 2965. 68,
2938.72, 2877.92, 1575.14, 1467.21, 1386. 54,
1339.39, 1169.63, 844.79, 751.95,

ZIEE 4y M TGA 1K, BMIMPF, i #0 s o 1: mT
ik 360 °C,
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"H NMR (5fii-d,)8: 8.28 (d, 2H, J=1.8 Hz,
Ar-H), 7.52 (t, 2H, J=7.8 Hz, Ar-H), 7.32 (t,
TH, J=7.2 Hz, Ar-H), 7.11-7.21 (m, 4H, Ar-H)

"'C NMR (N i-d,)6: 163.91, 155.41, 143,
130.99, 126.47, 125.97, 121.01, 117. 83, MS
m/z: 215.0(M*, 100), 216.0(M* +1,16),
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Table 1  Effect of temperature on Williamson reaction

No. T/°C selectivity /% yield/%
1 60 - 0

2 80 - 0

3 90 >99 23

4 100 98 92

5 110 97 93

6 120 94 92

7 130 90 92
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Table 2  Effect of time on Williamson reaction =3 BRI X Williamson 2R A9 5
No. reaction time/h selectivity /% yield/% Table 3  Effect of basic catalyst on Williamson reaction
1 0.25 - <10 No. n(K,CO, ) /mol yield/%
2 0.5 >99 37 1 0.008 76
3 1.0 98 92 2 0.009 84
4 2.0 96 93 3 0.010 92
5 3.0 94 93 4 0.011 93
5 0.012 92
3.3 fEAL IR EEE & R BY 20 6 0.013 93
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Substituted diphenyl ethers sythesized from Williamson reaction in ionic liquid

No. R, R, R, Ty /C isolated yield/% (Lit)
3a H H H 58 ~59(57 ~60) ') 93.0(85) !
3b H CH, H 66 ~66.5(66) % 91.5(75) 1!
3¢ H OCH, H 110 ~111(110 ~111) "] 92.3(84)"!
3d H Cl H 75 ~76(74 ~76) 10! 90.2(89) "
3e H Br H 60 ~61(60) ! 70.8

3 f H Ph H 118 ~119(117 ~118) 112! 88.3(89)%
3g cl H H 28 ~28.5(29) " 87.8(81)1!
3 h cl CH, H 121 ~122(123)1%] 89.6(80)"!
3 cl OCH, H 61 ~61.5 88.1

3 Cl Cl H 108 ~109(107 ~109) 1'%/ 86.5(82)"!
3 k Cl H Cl 69 ~70(69 ~71) 115! 74.6(78) 15!
31 Cl H CH, 106 ~107(107) 1"%] 72.9(75)"%]
3 m Cl Cl Cl 73 ~74(73) 5! 71.5(74) 5!

Note: The value in brackets are from references.
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Clean Procedure for Synthesis of Substituted Diphenyl Ethers via Williamson Reaction in lonic Liquid

FANG Dong'’, JIAO Chang-mei' , ZHANG Hua-bin', LIU Zudiang’

(1. Jiangsu Provincial Key Laboratory of Coastwetland Bioresources & Environment Protection, Yancheng 224002, China;

2. School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract. Substituted diphenyl ethers (SDE) belong to an important fine chemical intermediates which can be synthesized via
Williamson reactions. Room-temperature ionic liquid (RIL) as solvent could realize clean procedure of SDE’s synthesis. The
authors prepared a RIL of 1-butyl-3-methyl imidazolium hexafluorophosphate ( BMIMPF, ) ,and synthesized a series of SDEs from
substituted nitrobenze and phenol via Williamson reaction by use of BMIMPF, as green solvent and K,CO, as catalyst. Some
factors affecting the etherification, such as temperature, time and catalysts etc, were studied, and the relatively optimal reaction
conditions were worked out: molar ratio of reaction material/catalyst=1/1 (molar),T=100 °C,t=1 h. Under the above proce-
dures the yield of resulting SDEs could be 70% -93% ,and the structural confirmation was done by 'H NMR,"” C NMR and MS.
One additional point should be emphasized that the RIL could be reused at least 5 times without noticeably deteriorating SDE’s
yield and purity. This is beneficial to environmental protection.

Key words: organic chemistry; room-temperature ionic liquid; diphenyl ether; Williamson reaction
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