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, 114~115 °C/1 066 Pa, 1 020 g,
95%, GC 96.5%, ny 1.476 2. vpa/em

3 307(OH), 2 981, 2 935, 2 905(C—H), 1 468, 1 450
(CHy), 1 383, 1 366 (CMe,), 1 058, 1 024(C—O);
3.65(1H, br, OH), 3.57(2H, m, 11-CH,), 2.32(1H, m, 3-CH),
2.10(1H, m, 3-CH), 1.98~1.83(5H, m, 4-CH,, 7-CH,, 2-CH),
1.65H, q, 10-CH,), 147(1H, m, 1-CH), 1.183H, s,
9-CH3), 1.01(3H, s, 8-CHs), 0.89 (1H, d, 5-CH). 6¢

1, MS 2.
1.4 3)
250 mL )
1 , ,
0.1 mol 40 mL 0.11 mol
0.5~1.0¢g , ,
, IR NMR MS
(3a)
, 104~105 "C/1 066 Pa,
183 g, 93.6%, GC 97.9%, ny

1.462 9. vy/em™': 2 983, 2 938, 2 907, 2 866(C—H),

1 727(C=0), 1 468(CH,), 1 383, 1 366(CMe), 1 172
(C—0—C); dy: 8.05(1H, s, HCO), 4.16(2H, t,
11-CH,), 2.34(1H, m, 3-CH), 2.11(1H, m, 3-CH),
1.98~1.85(5H, m, 4-CH,, 7-CH,, 2-CH), 1.76(2H, q,
10-CH,), 1.48 (1H, m, 1-CH), 1.19(3H, s, 9-CHj),
1.01(3H, s, 8-CHs), 0.89(1H, d, 5-CH). dc
1, MS 2.
(3b, R'=CH)

, 108~110 C/

800 Pa, 19.6 g, 93.2%, GC

98.3%, ny  1.457 9. vyu/em™': 2 982, 2 936, 2 905,

2 864(C—H), 1 740(C= 0), 1 469(CH,), 1 384, 1 366
(CMe,), 1 232(C—0—C); dy: 4.002H, m, 11-CH,),
2.27(1H, m, 3-CH), 2.02 (1H, m, 3-CH), 1.98G3H, s,
13-CH;), 1.98~1.85(5H, m, 4-CH,, 7-CH,, 2-CH),
1.67Q2H, m, 10-CH,), 1.43(1H, m, 1-CH), 1.133H, s,
9-CHs), 0.96(3H, s, 8-CHs), 0.84(1H, d, 5-CH). 6¢

1, MS 2.
(3¢, R'=C,Hs)
, 126~127 C/
1 200 Pa, 214 g, 95.5%, GC

98.4%, ny  1.457 3. vye/em™: 2 980, 2 940, 2 905

(C—H), 1 738 (C=0), 1 464(CH.), 1 383, 1 365 (CMe>),
1 182(C—0—C); dy: 4.05(2H, m, 11-CH,), 2.32(3H, q,
13-CH,, 3-CH), 2.08(1H, m, 3-CH), 1.98~1.84(5H, m,
4-CH,, 7-CH,, 2-CH), 1.73(2H, q, 10-CH,), 1.48 (1H, m,
1-CH), 1.18(3H, s, 9-CHj), 1.13(3H, t, 14-CH,),

#1 &2 5 3a~3g Y °C NMR #iE
e
C1 C2 C3 C4 C5 Ce, C7 CR C9 CIO CIl
2 40.54 46.38 28.13 37.41 41.35 38.63 33.61 23.22 2228 26.41 61.01
3a 38.66 46.11 28.08 36.13 41.28 37.57 33.49 23.21 22.03 26.31 62.86
3b 38.57 46.11 28.03 36.25 4125 37.75 33.42 23.13 22.06 26.28 63.32
3¢ 38.58 46.10 28.03 36.29 4125 37.80 33.44 23.14 22.08 27.50 63.24
3d 38.63 46.12 28.07 36.33 41.30 37.82 33.48 23.19 22.11 26.33 63.19
3e 38.63 46.12 28.07 36.32 41.30 37.82 33.48 23.19 22.11 26.33 63.20
3f 38.72 46.28 28.16 36.47 41.40 38.09 33.57 23.29 2225 26.41 64.10
3g 38.68 46.18 28.15 36.25 4137 37.80 33.54 23.23 22.11 26.37 63.96
FF1
e
CIZ C13 CM CIS C16 C17
2
3a 161.18
3b 170.86 20.87
3¢ 174.34 26.29 9.06
3d 173.68 36.22 18.43 13.65
3e 173.84 34.07 27.04 2225 13.70
3f 166.67 132.28 129.56 128.32 130.56
3g 171.70 41.54 134.21 129.27 128.54 127.04
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#=2 EW 25 3a~3g i MS HiiE
m/z (Y%oRA)
2 53(32), 54(12), 55(51), 65(13), 67(85), 68(14), 69(49), 71(14), 77(28), 79(81), 80(20), 81(57), 82(70,), 83(12), 91(27), 93(47),
94(27), 95(29), 97(16), 107(100), 108(15), 109(107), 121(20), 122(28), 123 (13), 135(28), 150(16), 151(2), 153(1.1), 167(0.7),
168(0.1, M)
3a 53(32), 54(14), 55(59), 57(9), 59(45), 65(14), 67(87), 68(15), 69(60), 77(27), 78(10), 79(93), 80(23), 81(60), 82(71), 83(20), 91(28),
93(54), 94(25), 95(31), 96(11), 107(100), 108(16), 109(13), 111(22), 121(24), 122(27), 123(12), 135(31), 150(16.7), 151(2), 181(1),
196(0.1, M%)
3b 53(19), 54(9), 55(46), 57(11), 67(64), 68(11), 69(51), 77(16), 79(69), 80(19), 81(50), 82(67), 83(24), 91(18), 93(54), 94(24), 95(32),
96(11), 107(100), 108(17), 109(14), 121(27), 122(25), 123(9), 125(21), 135(35), 150(20), 167(0.8), 181(4.4), 182(0.6), 195(0.1),
210(0.17, M")
3¢ 53(25), 54(13), 55(51), 56(11), 57(100), 65(10), 67(76), 68(12), 69(56), 77(21), 79(74), 80(22), 81(59), 82(66), 83(26), 91(21),
93(58), 94(23), 95(39), 96(12), 107(99), 108(17), 109(14), 121(28), 122(27), 123(11), 135(36), 139(14), 150(19), 167(1.4), 181(4.1),
224(0.2, M")
3d 53(19), 54(10), 55(44), 57(77), 67(62), 68(11), 69(50), 77(16), 79(67), 80(19), 81(50), 82(63), 83(25), 91(18), 93(53), 94(23), 95(32),
96(11), 107(100), 108(17), 109(14), 121(18), 122(26), 123(9), 135(36), 139(19), 150(19), 151(2.6), 167(2.4), 181(4.9), 195(0.4)
3e 53(17), 55(47), 57(11), 67(57), 68(11), 69(51), 71(33), 77(15), 79(62), 80(19), 81(47), 82(62), 83(25), 91(19), 93(52), 94(23), 95(33),
96(11), 107(100), 108(17), 109(15), 121(30), 122(28), 123(9), 135(39), 150(21.9), 151(3.2), 153(19), 181(7), 209(0.3)
3f 39(7), 41(28), 43(7), 50(3), 51(12), 53(8), 54(4), 55(19), 65(4), 66(4), 67(33), 68(8), 69(22), 77(67), 78(9), 79(51), 80(18), 81(23),
82(33), 83(5), 91(12), 92(3), 93(48), 94(23), 95(29), 96(8), 105(95), 106(11), 107(100), 108(21), 109(8), 121(36), 122(31), 123(9),
135(48), 136(5), 149(2), 150(44), 151(5)
3g 53(13), 55(39), 65(30), 67(50), 69(57), 77(52), 79(37), 81(42), 82(17), 83(11), 91(100), 92(22), 93(51), 95(23), 105(10), 107(43),
108(6), 109(8), 111(15), 121(16), 123(46), 135(6), 149(42), 150(9.7), 167(23), 243(0.3), 257(0.17), 258(0.13, M")
1.01(3H, s, 8-CH3), 0.89(1H, d, 5-CH). ¢ 1, 168 C/800 Pa, 254 g, 93.4%,
MS 2. GC 98.9%, ny  1.514 6. vyu/em™': 3 030
(3d, R'=n-C;Hy) (=C—H), 2 936, 2 907, 2 860(C—H), 1 719(C=0),
’ 140~ 1602 (CgHs ), 1 468,1 451 (CH,), 1 383, 1 366
141 ‘C/1 200 Pa, 22.8 g, 95.9%, GC (CMGQ), 1 272, 1 111(C—O—C), (SHZ 804, 754, 7.42

99.5%, n 1455 6. vpa/em™: 2 937, 2 908,
2 865(C—H), 1 736 (C=0), 1 467(CH,), 1 383, 1 366
(CMe,), 1 178(C—0—C); dy: 4.07(2H, m, 11-CH,),
2.32(1H, m, 3-CH), 2.27(2H, t, 13-CH,), 2.09(1H, m,
3-CH), 1.98~1.84 (5H, m, 4-CH,, 7-CH,, 2-CH),
1.73(2H, q, 10-CH,), 1.65(2H, m, 14-CH,), 1.49 (1H,
m, 1-CH), 1.18(3H, s, 9-CH3), 1.01(3H, s, 8-CH3),
0.95(3H, t, 15-CH3), 0.89(1H, d, 5-CH). dc
1, MS 2.
(3e, R'=n-C4Hy)
, 149~
150 “C/1 066 Pa, 243 g, 96.5%,
GC 99.5%, ny  1.455 2. vyu/em™': 2 935,
2906, 2 868(C—H), 1 736(C=0), 1 467(CH,), 1 383,
1 366(CMe,), 1 174(C—0—C); dy: 4.06( 2H, m, 11-
CH,), 2.32( 1H, m, 3-CH), 2.29( 2H, t, 13-CH,), 2.09(1H,
m, 3-CH), 1.98~1.84(5H, m, 4-CH,, 7-CH,, 2-CH), 1.72
(2H, q, 10-CH,), 1.60(2H, m, 14-CH,), 1.49 (1H, m,
1-CH), 1.35(2H, m, 15-CH,), 1.18(3H, s, 9-CHj3), 1.01
(3H, s, 8-CH;), 0.92(3H, t, 16-CH;), 0.89(1H, d,
5-CH). d¢ 1, MS 2.
(3f, R'=CHs)
, 166~

(5H, m, Cg¢Hs), 4.32(2H, m, 11-CH,), 2.33(1H, m,
3-CH), 2.19 (1H, m, 3-CH), 2.03~1.84(7H, m, 4-CH,,
7-CH,, 2-CH, 10-CH,), 1.53(1H, m, 1-CH), 1.19(3H, s,
9-CH3), 1.03(3H, s, 8-CHs), 0.91(1H, d, 5-CH). d¢
1, MS 2.

(3g, R'=C¢HsCH,)
162~164°C/533 Pa, 26.5 g,
92.5%, GC 98.6%, n7  1.5063. vpa(cm™):
3031(=C—H), 2 980, 2 936, 2 907, 2 861(C—H),
1 735(C=0), 1 603 (C¢Hs ), 1496, 1 468(CH,),
1 383, 1 366 (CMe,), 1 248, 1 149(C—O0—C); oy
7.29(5H, m, C¢Hs) 4.07 (2H, t, 11-CH,), 3.60(2H, s,
13-CH,), 2.31(1H, m, 3-CH), 2.02(1H, m, 3-CH),
1.94~1.82(5H, m, 4-CH,, 7-CH,, 2-CH), 1.70(2H, q,
10-CH,), 1.43(1H, m, 1-CH), 1.17(3H, s, 9-CHj),
0.98(3H, s, 9-CHs), 0.85 (1H, d, 5-CH). d¢

1, MS 2.
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The Synthesis and Structural Analysis for Hydronopol and

Its Carboxylic Ethers

ZHAO Ling-hua', LIU Xian-liang’, XIAO Zhuan-quan’, CHEN Jin-zhu*, WANG Zong-de'",

FAN Guo—rongl, CHEN Shang—xing1

(1. College of Forestry, Jiangxi Agricultural University, Nanchang Jiangxi 330045, China; 2. Periodical Office of Journal, Jiangxi
Normal Universitry, Nanchang Jiangxi 330027, China; 3. College of Chemistry, Jiangxi Normal University, Nanchang
Jiangxi 330027, China; 4. College of Science, Jiangxi Agricultural University, Nanchang Jiangxi 330045, China)

Abstract: Hydronopol was prepared from the hydrogenation of nopol in the presence of Raney Ni. And hy-

dronopol reacts with 7 different kinds of carboxylic acids to produce new compounds of hydronopyl carboxylic

ether series. The yield of the products (GC content were over 98%) were not less than 90%. Identification and

structural analysis were done using IR, "H NMR, *C NMR and MS methods.

Key words: nopol; hydronopol; catalytic hydrogenation; esterification; structural analysis
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