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3 9cm (CH,) 1 38 1 365 ( CMe,) 1 117 1 040
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(C—N) em™'; MS m/z % RT: 44( 100) 181(0.78
M*); NMR §,:2.449(2H m ,,_.CH,) 2.315(3H s
LCH)) 2.214(1H m , CH) 1.913(1H m ,CH)
1.851 ~1.721(5H m ,, CH, CH , CH , CH) 1.480
(2H m , CH,) 1.371(1H m ,.CH) 1.190( 1H br
NH) 1.075(3H s ,CH,) 0.906(3H s , CH,) 0.779
(1H d J=9.6 Hz ,.CH); §.:50.726( C,,) 46.375
(C,) 41.332(C,) 39.078(C,) 38.531(C,) 37.863
(C,) 36.426(C,) 33.526(C,) 28.043(C,) 26.323
(C,) 23.087( Cq) 22.351(C,).

(3b R=C,H,)
87.7% GC

2.2.2 N-
100 ~101 °C /200 Pa 17.1 g
98.5% n 1.489 82.

IR »,, 29352905 2 876 2 865( C—H) 1468
(CH,) 1 383 1366(CMe,) 1 135(C—N) cm™'; MS
m/z %RT:58(100) 195(1.25 M*); NMR §,:
2.487 ~2.401(4H m ,,_CH, _CH,) 2.146(1H
m ,CH) 1.853(1H m , CH) 1.780 ~1.665(5H
m ,CH ,,CH, {CH , CH) 1.408(2H m ,CH,)
1.317(1H m , CH) 1.001 (4H s ,CH, NH)
0.925(3H t J, =J,=7.2 Hz , CH;) 0.835(3H
s ¢ CH;) 0.706 (1H d J =9.6 Hz ,CH); §.:
48.400( C,) 46.292( C,) 43.971(C,) 41.207
(Cy) 39.103(C,) 38.389(C,) 38.052(C,)
33.410( C,) 27.912( C,) 26.198( C,) 22.959
(Cg) 22.231(C;) 15.078(C,).

2.2.3 N- (3¢ R=C,H,=)

108 ~ 109 °C/200 Pa 18.5 g

88.5% GC 97.8% n} :1.489 80.

IR »,, :2934 2906 2876 2 860( C—H) 1 469
(CH,) 1383 1366(CMe,) 1 128( C—N) cm™'; MS
m/z % RT: 72(100) 209(0.2 M*); NMR §,:
2.462 ~2.414(4H m ,, CH, _CH,) 2.191(1H
m ,CH) 1.899(1H m , CH) 1.834 ~1.703(6H
m , CH , CH, , CH _CH NH) 1.45 (2H m
+CH,) 1.375(3H m ,.CH ,CH,) 1.051(3H s
,.CH;) 0.886(3H s , CH;) 0.787(4H m _CH,
,CH); &.:51.900 ( C,) 48.615(C,) 46.372
(C,) 41.280( C;) 39.201(C,) 38.479( C,)
38.124( C,,) 33.496( C,) 27.995( C,) 26.285
(C,) 23.068 ( Cz) 23.051 ( C5) 22.308( C,)
11.606( C.) .
2.2.4 N- (3d R =C,H,-)
105 ~ 106 °C/200 Pa 18.4 g

88.1% GC 98.3% n; 1.486 58.

IR »,. :2934 2907 2 866( C—H) 1 469
(CH,) 1379 1365(CMe,) 1175 1 121(C—N) em™";
MS m/z % RT: 72(100) 209(1.91 M*); NMR
§,:2.641(1H m _CH) 2.429(2H m ,_CH,)
2.192(1H m , CH) 1.885(1H m , CH) 1.820 ~
1.699(5H m , CH , CH, . CH , CH) 1.440(2H
m ,CH,) 1.037(4H s , CH, NH) 0.906(6H d
J=6.0 Hz 2, CH,) 0.870(3H s , CH,) 0.741
(1H d J=9.6 Hz , CH) ; 8. :48.562( C,) 46.416
(C,) 46.136(C,) 41.304(C;) 39.292(C,)
38.466( C,) 38.386( C,) 33.496(C,) 28.003
(Cy) 26.275(C,) 23.049(C,) 22.820(2C,)
22.315(C,) .

2.2.5 N- (3¢ R=C,H,n)
b. p. 144 ~ 145 C /800 Pa 18.1 g

81.2% GC 99.4% n; 1.488 98.
IR »,,:2977 2930 2909 2 871( C—H)
1467( CH,) 1 383 1 366( CMe,) 1 133 1 046

(C—N) em™"; MS m/z % RT: 86( 100) 223(0.25
M*):NMR &, :2.507(4H m , CH, _CH,) 2.235
(1H m , CH) 1.966 ~1.772(7H m , CH , CH
ow.CH, . CH , CH NH) 1.510(2H m , CH,)
1.391(3H m , CH ,CH,) 1.266(2H m _CH,)
1.112(3H s , CH;) 0.934(3H s 4 CH,) 0.865 ~
0.786(4H m , CH, ,_ CH); &.: 49.758 ( C_)
48.794( C,,) 46.507(C,) 41.427(C) 39.330
(C,) 38.560(C,) 38.176( C,) 33.59% ( C,)
32.234( C,) 28.109 ( C,) 26.394(C,) 23.152
(Cy) 22.426(C,) 20.426(C)) 13.887(C,).
2.2.6 N- N- (4a R =CH,)
b. p. 150 ~ 151 °C /200 Pa 10.4 g

87.8% GC 98.9% n 7 1.501 70.
IR v, :2980 2934 2 908 2 864( C—H)
1 647(C=0) 1 468(CH,) 1 375(CMe,) 1 190

1 154 1 065(C—N) em™'; MS m/z % RT: 44( 100)
237(0.83 M*); NMR &, :3.223(2H t ,_CH,)
2.838(3H s ,,.CH,) 2.221(3H m , CH ,CH,)
1.890 ~ 1.786 (6H m , CH ,,_ CH, . CH ,_ CH
LCH) 1.560 ~1.491(2H m , CH,) 1.382(1H
m . CH) 1.060(3H t J, =J, =4.0 Hz _CH,)
1.034(3H s ,_.CH,) 0.899(3H s ,CH,) 0.777
(1H d J=9.6 Hz , CH); §.:173.457( C =0)
48.746( C,,) 46.671(C,) 46.508( C,) 41.414
(C,) 39.094(C,) 38.758(C,) 35.164(C,)
33.614( C,) 28.247(C,) 26.846 (C,) 26.479
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(C,) 23.390( Cg) 22.479(C,) 9.328(C).
2.2.7 N-  N- (4b R =
C,H,) b. p. 157 ~158 °C /200 Pa 11.1 g

88.5% GC 99.2% n 3 1.501 70.

IR v, :2 977 2935 2 907 2 876( C—H)
1 645(C=0) 1 466( CH,) 1 375( CMe,) 1 245
1153 1 070( C—N) em™'; MS m/z % RT: 58( 100)
251(0.94 M*); NMR §,:3.209(2H q J, =/, =
Jy=7.2 Hz , CH,) 3.148(2H m ,_CH,) 2.163
(3H m , CH ,CH,) 1.860 ~1.744(6H m , CH
wCH, CH , CH , CH) 1.503(2H m , CH,)
1.357 (1H m ,_ CH) 1.045 ~ 0.931 (9H m
5.CH, o CH, _CH,) 0.864(3H s ; CH;) 0.742
(1Hd J=9.6 Hz , CH); §.:172.509( C =0)

89.1% GC 99.3% n > 1.500 62.

IR », :2 974 2936 2 904 2 873( C—H)
1 643(C=0) 1468(CH,) 1 366(CMe,) 1 224
1148 1 071( C—N) em™'; MS m/z %RT: 72( 100)
265(0.67 M*); NMR &, :4.557(1H m ,,_CH)
2.967(2H m ,,.CH,) 2.241(3H m ,.CH ,CH,)
1.925 ~1.799 (6H m , CH , CH, . CH ,_ CH
LCH) 1.551(2H m , CH,) 1.423(1H m , CH)
1.085 ~1.006( 12H m , CH, , CH, 2,,CH,) 0.906
(3H s ( CH,) 0.782(1H d J=9.6 Hz ,_CH);
5. :173.041( C =0) 47.752( C,,) 45.963(C,)
41.962( C,,) 41.139(C;) 39.618(C,) 38.919
(C,) 37.044(C,) 33.325(C,) 27.961(C,)
26.610( C,) 26.242( C,) 23.014( C,) 22.140

46.081( C,) 45.980( C,) 41.823(C,) 41.121 (C;) 20.337(2C,;) 9.405(C,).
(C5) 38.905(C,) 38.349(C,) 35.379( Cy) 2.2.10 N- - (d4e R =
33.145( C,) 27.843(C,) 26.090 ( C;) 25.928 C,Hy-1n) b. p. 169 ~170 °C /200 Pa 12.0 g
(C,) 22.978(Cy) 22.079(C,) 13.882( Cy) 86.0% GC 99.2% n7 1.499 52.
9.273(C,). IR v, :2 934 2903 2 872( C—H) 1 646
2.2.8 N- N- (4c R = (C=0) 1467(CH,) 1374(CMe,) 1208 1152
C,H,n) b.p. 160 ~161 °C /200 Pa 11.4 g 1 074( C—N) em™'; MS m/z % RT: 86( 100) 279
85.6% GC 99.4% n3 1.501 64. (0.78 M*); NMR §,:3.170 ~ 2.890 (4H m
IR »,. :2965 2935 2903 2 872( C—H) ».CH, ,, CH,) 2.058(3H m ,.CH ,CH,) 1.860 ~
1 646( C =0) 1 466( CH,) 1 374( CMe,) 1 227 1.580(6H m ,CH ,,CH, ,CH , CH ,CH) 1.480 ~
1152 1 072( C—N) em ™ '; MS m/z % RT: 72( 100) 1.190(5H m , CH, . CH , CH,) 1.100 ~0.670
265(1.24 M*);NMR §,:3.185(2H m ,,_.CH,) (15H m ,CH, 4 CH, , CH, CH; ,CH ,,CH,);
3.095(2H m ,,.CH,) 2.227(3H m , CH ,CH,) 8. :172.342( C =0) 47.016( C,,) 45.889( C,)
1.889 ~ 1.807 (6H m ,_CH ,_CH, . CH ,_CH 45.033( C,,) 40.934( C;) 38.723(C,) 38.136
.CH) 1.570 ~1.472(4H m , CH, ,CH,) 1.370  (Cg) 35.054( C,) 33.000( C,) 29.486( C,;)
(1H m ,CH) 1.100(3H s , CH;) 1.058(3H t 27.646( C,) 25.823(C,) 25.680( C,) 22.783
Jy=J,=4.0 Hz _CH;) 0.919(3H s (CH;) 0.831 (Cg) 21.774(C;) 19.580( C,) 13.345(C,)
(4Ht J,=J,=7.2 Hz , CH ,, CH,); 6.:172.982  9.095(C,) .
(C=0) 49.253(C,) 46.530(C,) 46.375(C,) 2.3
41.246( C;) 38.782( C,) 38.489( C,) 35.365 10
(C,) 33.271(C,) 27.972(C,) 26.129( C,) 500 mg + L~ 5
26.079( C;) 23.121( Cg) 22.203( C,y) 22.039 (
(Cy) 11.064(C,) 9.422(C,). ; 31.25mg+ L' da~de
2.2.9 N- - (4d R = 1
C,H,-) b. p. 162 ~163 °C /200 Pa 11.8 g
1 31.25mg-L™" 5 %

4a 60.11 71.54 73.98 14.04 17.07

4b 50.83 83.87 75.30 14.55 12.79

4c 45.86 75.27 74.90 20.87 19.77

4d 59.12 53.16 25.81 9.526 25.29

de 49.72 36.91 21.01 12.87 23.55
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The Synthesis and Antifungal of N-Alkyl Hydronopylamine and Its
Propionylation Derivative

CHEN Jinzhu' XIAO Zhuanquan® XU Lifeng® WANG Zongde™
(1. College of Science Jiangxi Agricultural University Nanchang Jiangxi 330045 China;
2. College of Chemistry and Chemical Engineering Jiangxi Normal Univesrity Nanchang Jiangxi 330022 China;
3. College of Forestry Jiangxi Agricultural University Nanchang Jiangxi 330045 China)

Abstract: Hydronopyl chloride was prepared from the hydronopol and thionyl chloride. And five kinds of N-alkyl-V-
hydronopylamines were synthesized from hydronopyl chloride and methylamine ethylamine propylamine isopropyl-
amine butylamine in hydrothermal synthesis reactor under heating. Then five kinds of N-alkyl-N-hydronopylpropi—
onamides were obtained from the reaction of alkyl hydronopylamine and propionic anhydride by azeotropic acid
method. The yields of the products( GC contents were over 98% ) were more than 85% . The structures of ten com-—
pounds synthesized were indentified by IR 'H NMR " C NMR and MS analysis. The antibacterial actlvity against
Fusarium oxysporum Sclerotinia sclerotiorum Poria vaporia Coriolus versicolor and Trichoderma viride were tested.

The results showed that the five derivatives of propionamide had different inhibnion ratio to five plant pathogens the
inhibition ratios of N-methyl-N-hydronopyl(4a) to Fusarium oxysporum and of N-methyl-N-hydronpyl propionamide
(4b) to Sclerotinia sclerotiorum and Porla vaporaria were good.

Key words: hydronopol; hydronopylamine; propionylation; sturctural analysis; antibacterial activity



