http://www.hxtb.org 2003 66 w055

1 2 3
¢ 330045 2 330027 3 330045)
(Nopol). 1- > N N
+ PEG400, PEG600 (PTC), ; ;
Williamson o ,
96.4% 95.0%:, : n(Nopol) : n(RX) : n(NaOH) : n(Bu,N*Br)=1: 1.2 :
15:0.04, 4h, 80rC. IR. MS. 'HNMR “CNMR

Synthesis of Nopyl Ethers with Phase Transfer Catalysts
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Abstract Nopyl n-butyl ether and nopyl benzyl ether were synthesized by Williamson reaction of
nopol and n-butyl bromide, benzyl chloride respectively, using tetrabutyl ammonium bromide, tetrabutyl
ammonium iodide, cytyltrimethyl ammonium bromide, PEG400 and PEG600 as phase transfer catalysts
(PTC) respectively, sodium hydroxide as base and benzene as solvent. The result shows tetrabutyl
ammonium bromide was the best catalyst with a high transformation ratio of nopol (96.4% and 95.0%
respectively). The optimized conditions were as follows, Molar ratio of nopol to hydrocarbon hdide to
sodium hydroxide to tetrabutyl ammonium bromide was 1:1.2:1.5:0.04, reaction time was 4h and reaction
temperature was 80°C. Structure of the both products was confirmed by IR, MS, '"H NMR and *C NMR
spectrometry.
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11 N
) ,» GC 98%. N N
~ PEG400. PEG600. 1 . o
GC-9A ; HP5989A s El,70eV; FTS-185 ; Bruker
AVANCE DPX-300 , 'THNMR 300.13 MHz, ®C NMR 75.47
MHz.
1.2
100mL 0.1mol .0.12mol 169 , 12g 50(wt)%
o s o I lh
, , Na,SO, o
s 2 I s s
, V( ) - V( )=1.9 / o
2
2.1
» GC 96%;, 137~~138°C/2000Pa, IR: Upg/cm *: 3026(w,

=C—H), 1467(CH,), 1381, 1366(s, C—Me;), 1111(s, C—O); M S:m/z(%): 41(72.9), 43(47.5), 53(13.2),
55(35.2), 57(88.3), 69(51.1), 79(31.1), 81(25.1), 91(37.1), 93(40.4), 94(24.6), 105(54.9), 107(36.8),
109(24.1), 119(24.5), 121(42.6), 133(20.6), 135(23.5), 145(12.0), 147(100), 148(23.3), 149(28.3),
149(28.3), 163(43.4), 164(13.4), 165(14.3), 177(3.4), 179(4.1), 219(2.2), 221(8.8), 222(2.2), 223(2.3);
IH NMR, d: 5.20(1H, s, C=CH), 3.33(4H, t, J=17.3Hz, CH,OCH.,), 2.30(1H, m, J=14.0Hz, 1-H), 2.19
(4H, m, JE13.1Hz, 10-CH,, 4-CH,), 2.01(2H, t, J=5.0Hz, 7-CH,), 1.47(2H, t, J=12.6Hz, 13CH,),
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1.30(2H, m, J=21.5Hz, 14-CH,), 1.21(3H, s, t, 9-CH,), 1.10(1H, m, J=8.4Hz, 5-CH), 0.86(3H, t,
J=14.6Hz, 15-CH,), 0.78(3H, s, 8-CH.); *CNMR,d:45.7(C,), 145.0(C,), 117.6(Cs), 31.2(C,), 40.6(C),
37.8(Cy), 31.4(C;), 21.0(Cy), 26.2(Cy), 37.0(Cy5), 69.1(Cyy), 70.4(Cyp), 31.6(Cy3), 19.2(Cys), 13.8(Cys) -

: , GC  97%. 136~138°C /400 Pa.
IR: Uyl 1: 3089, 3065(1,Ar-H), 3031(1,C=C—H),1605,1586,1496, 1454(ArC=C), 1467(CH.),
1382,1365(s, C—Me;),1101(s,C—0),735,699(m, ); MS: miz(%) 41(13.3), 43(15.4),

55(7.9), 65(6.9), 67(6.5), 69(10.0), 77(11.7), 79(17.8), 91(100), 93(19.9), 95(6.3), 107(62.2), 108(33.9),
109(4.4), 119(15.1), 121(17.0), 133(12.9), 147(11.4), 150(14.3), 165(12.4), 181(1.2), 195(6.5),
256(0.7), 257(0.3)

IH NMR, d: 7.37(5H,s,C¢Hs), 5.33(1H,5,C=CH), 4.50(2H,s,PhCH,), 3.54(2H,t,J=14.1Hz,11-CH,),
2.44~2.27(5H,m,1-CH,10-CH,,4-CH,), 2.12(2H,t,7-CH,), 1.32(3H,59-CH,), 1.23(1H,m,J=8.5Hz,5-
CH), 0.89(3H,t,8-CH); ®CNMR, d: 45.8(C,), 145.2(C,), 177.8(Cy), 31.3(C,), 40.7(Cs), 37.9(Cy),
31.6(C;), 21.1(Cy), 26.3(Cy), 37.1(Cy), 68.8(Cy), 72.8(Cy), 1385(Cy), 128.2(C.), 127.4(Cy),

127.0(Cyg)
2.2
1 . 3(mal)%. 1
» PEG ) ) o
1 1%
Tab.1l Effect of different PTC on the GC content of the product/%
/h
1 2 3 4 5 6 7 8
1- 1 61.18 68.57 73.70 75.38 75.56 75.87 76.19 76.80
2 59.82 64.35 68.16 70.36 71.19 72.17 73.25 73.78
3 53.48 59.30 63.21 65.32 66.45 67.70 68.34 69.10
4 15.62 16.99 21.25 23.41 24.28 24.60 24.32 24.33
5 16.08 18.57 22.74 24.86 25.91 25.17 25.22 24.49
1 60.29 68.62 71.45 72.93 73.78 74.81 75.95 76.39
2 57.74 65.23 68.15 70.39 71.88 72.76 73.40 74.22
3 50.71 57.23 62.18 63.82 64.21 65.36 66.29 67.18
4 13.21 14.32 15.55 16.98 17.73 18.89 18.64 17.75
5 17.57 19.96 20.34 21.09 21.44 22.06 22.15 2211
21 , 2 , 3 , 4PEG400, 5PEG 600
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5(mol)%, 2 .
2 Bu,N*Br 1%
Tab.2 Effect of the amount of Bu,N*Br-on the GC content of the product/%
/h
1%
2 3 4 5 6 7 8
1- 1 53.18 58.29 62.57 65.12 68.33 70.27 72.19 73.24
2 59.44 66.35 70.14 72.39 73.77 74.68 75.13 76.00
3 61.34 69.19 73.65 76.21 76.97 77.06 77.12 77.53
4 62.62 70.57 75.45 78.23 78.06 78.42 78.86 78.73
5 62.24 70.61 75.57 78.19 78.10 78.52 78.77 78.45
1 52.33 63.54 67.79 69.02 69.65 70.20 70.79 71.34
2 54.39 65.61 70.12 71.68 72.13 72.84 73.19 73.85
3 59.77 67.89 72.04 73.13 74.14 74.80 75.70 76.52
4 61.34 69.55 74.16 76.80 76.65 76.30 76.72 76.80
5 62.43 69.21 74.25 76.91 76.71 76.84 76.41 76.29
s s s
4(mol)%, 4h,
24
3 , n(Nopol):n(NaOH)=1:1.5 , ,
3 1%
Tah.3 Effect of the amount of sodium hydroxide on the transformation ratio of nopol/%
n(Nopol):n(NaOH)
11 1:15 1:2 1:25 1:3
1- 92.7 96.2 89.7 88.1 87.8
88.1 94.4 90.2 89.0 88.9
25
4 1%
Tab.4 Effect of the Molar ratio of nopol to hydrocarbon halide on the transformation ratio of nopol/%
n(Nopol):n(RX)
151 121 11 1:12 1:15
1- 87.7 89.5 94.1 96.4 93.5
88.2 90.2 92.7 95.0 91.1
4 ) n(Nopol):n(RX)=1.1.2 , o
2.6
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5 1%
Tab.5 Effect of the reaction temperature on the transformation ratio of nopol/%
PC
60 70 80 90 100
1- 87.5 94.1 96.0 90.3 86.1
85.6 92.2 94.8 91.0 86.7
5 ) 8C°C,
’ (6l s
3
(l) N l‘ ’ Al ~
+ PEGA400. PEG600 (PTC), ) )
Williamson o )
96.4% 95.0%.
(2 : n(Nopol):n(RX):n(NaOH):n(Bu,N*Br-)=1:1.2:1.5:0.04, 4h,
8rC.
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