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(R=CH, X=Cl).MS(CyHy,NCl):356.4( M
Cl) 286.4(M* - Cl) 677.3(2M* +Cl) 607. 4



571

(2M* =Cl) 35(Cl);'H NMR §,:7.686(2H d J =
6.8 Hz ,CH , CH) 7.442(3H t J, =/, =6.8 Hz
sCH . CH , CH) 5.084(2H s ,, CH) 3.536
(2H m ,,_CH,) 2.311(1H m , CH) 2.017 ~
1.829(8H m , CH ,, CH, , CH , CH , CH , CH,)

1.456(1H m , CH) 1.196(3H s , CH;) 1.034
(3H s ( CH,) 0.825(1H d J=9.2 Hz , CH);
"C NMR §.:38.537(C,) 46.113( C,) 22.089
(C,) 26.060(C,) 41.040( Cy) 38.537(Cy)

30.182( C,) 23.313( C,) 27.923(C,) 33.360
(C,) 67.242(C,,) 62.797(C,,) 127.497(C,,)

133.211( C,,) 129. 098 ( C,5) 130.592( C,)

49.544( C_); IR »,, /em™':2 966 2 941 2 901

2861 (C—H) 1 540 1 489 1 474 1 411
( Ar—C=C ) 1 383 1364( CMe,) 933( C—N)

766 728 704( C—H ).

3b: N N- N-

(R=CH, X =Br).MS(C,H,NBr):446.2( M* +
Br) 286.4(M* - Br) 811.2(2M* + Br) 653.3
(2M* —Br) 80.2(Br);'H NMR §,:7.702(2H d
J=6.8 Hz , CH ,_ CH) 7.441(3H s ,, CH
5. CH ,CH) 5.098(2H s , CH,) 3.601(2H
m ,, CH,) 3.296(6H s 2,_CH3) 2.305(1H m
,CH) 2.017 ~1.714(8H m , CH , CH, , CH
,CH ,CH ,CH,)) 1.470(1H m ,CH) 1.193(3H
s o CH;) 1.034(3H s ( CH,) 0.815(1H d J =
9.2 Hz ,.CH) ;" C NMR §.:38.501(C,) 46.068
(C,) 22.100( C,) 26.066(C,) 41.026( Cy)
38.501( C,) 30.166( C,) 23.338(C,) 27.913
(C,) 33.332(C,) 67.165(C,,) 62.952(C,,)
127.358 ( C,,) 133.211(C,) 129. 096 ( C,;)
130.629( C,,) 49.483(C_);IR v, /cm™':2 967

2940 2 903 2 865( C—H) 1 560 1 489 1 459
1411( Ar—C=C )

1 383 1 364 ( CMe,) 932
(C—N) 767 728 704(

C—H ).
3¢:N N- N-

(R=CH, X =1).MS(CyH,NI):540. 1(M"* +
I) 286.4(M* —1) 952.9(2M* +1) 699.2(2M"
) 127.3(1);'H NMR §,: 7. 666(2H s ,, CH
+.CH) 7.434(3H s , CH ,,_CH ,,_CH) 5.015
(2H s ,.CH,) 3.574(2H t J, =8.4 Hz J, =
8 Hz ,,.CH,) 3.252(6H s 2_CH,) 2.287(1H
m , CH) 2.053 ~1.730(8H m , CH ,, CH,
,CH ,CH ,_CH ,CH,) 1.469(1H m , CH)
1.175(3H s ,_CH,) 1.021(3H s 4 CH,) 0. 813

(1H s , CH);"C NMR 6. 38.535(C,) 46.002
(C,) 22.212(C,) 26.096(C,) 41.058(Cy)

38.606( C,) 30.190( C,) 23.440( C,) 27.948
(C,) 33.361(C,,) 67.267(C,,) 63.259(C,,)

127.079 ( C,,) 133.243( C,,) 129.237( C,)

130.819( C,,) 49.726(C,) ;IR »,, /cm™':2 971

2937 2906 2 866( C—H) 1 560 1 472 1 458
( Ar—C=C ) 1383 1 364( CMe,) 928( C—N)

765 729 703( C—H ).

3d: N N- N-

(R=C,H, X =Br).MS(C,H,NBr):474.2( M* +
Br) 314.4(M* - Br) 866.5(2M" + Br) 707.3
(2M* —Br) 79.8(Br);'H NMR §,:7.561(2H d
J=7.2 Hz ,, CH , CH) 7.457(3H t J, =/, =
6.8 Hz ,,CH . CH ,, CH) 4.809(2H s ,,.CH,)
3.463(4H m 2,CH,) 3.264(2H t J, =], =
7.2 Hz ,,.CH,) 2.350(1H m , CH) 2.019 ~1.847
(84 m , CH ,, CH, , CH, CH , CH, CH,)
1.478(7H m , CH 2, CH;) 1.208(3H s , CH,)
1.047(3H s ¢ CH,) 0.869(1H d J=9.6 Hz
,CH);”C NMR §.:38.834(C,) 45.833(C,)
22.219( C,) 26.105(C,) 41.063(C,) 38.555
(Cg) 29.620( C,) 23.348( Cy) 27.955(C,)
33.453(C,,) 56.979(C,,) 62.063(C,,) 127.209
(C,) 132.464(C,,) 129.363( C,) 130. 715
(Ch) 53.610(C,) 8.721(C,); IR v, /em™":
2977 2923 2 867( C—H) 1 560 1 468 1 458
1401 ( Ar—C=C ) 1 383 1 365( CMe,) 930
(C—N) 747 704( C—H ).

3e: N N- N-

(R=C,H, X=1).MS(C,,H,NI):568. 1(M" +
I) 314.4(M" —1) 755.2(2M" —1) 127.3(1);
'HNMR §,:7.544(2H d J =6.4 Hz , CH
w.CH) 7.468(3H t J, =10 Hz J, =7.2 Hz
s CH o CH , CH) 4.726(2H s ,,,CH,) 3.439
(4H m 2_CH,) 3.251(2H d J=8.8 Hz ,, CH,)
2.351(1H m , CH) 2.120 ~1.790( 8H m , CH
wCH, ,CH ,CH ,CH ,CH,) 1.485(7H t J, =
J,=6.4 Hz ; CH 2, CH,) 1.212(3H s , CH;)
1.062(3H s  CH;) 0.871(1H d J =9.6 Hz
,CH);”C NMR §.:38.632(C,) 45.588(C,)
22.106( C,) 25.956( C,) 40.878( C,) 38.421
(Cg) 29.495(C,) 23.303(C,) 27.804(C,)
33.295( C,,) 56.892(C,,) 61.734(C,,) 126.702
(C,) 132.262(C,,) 129.312( C,) 130. 704
(Ch) 53.662(C,) 8.784(C,); IR v, /em™":

o max
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2978 2 937 2 908 2 866 ( C—H)

1451 1394( Ar—C=C )

952( C—N) 757 710(
3N N- N-

(R =C,H, X =Br).MS( C,, H,NBr): 502. 2
(M* +Br) 342.4(M* -Br) 921.1(2M" + Br)
764.4(2M* - Br) 80.2( Br):'H NMR &, 7. 539
(2H s ,, CH ,,_CH) 7.469(3H s ,.CH ,,_CH
«CH) 4.889 (2H s , CH,) 3.370 (4H m
2.CH,) 2.997(2H m ,_CH,) 2.357(1H m
,CH) 2.042 ~1.750( 12H m , CH ,, CH, , CH
<CH _CH ,CH, 2,CH,) 1.470(1H m , CH)

1502 1 468
1 385 1 366( CMe,)
c—H ).

3.268(6H m 2_CH, ,, CH,) 2.341(1H m , CH)
2.195~1.820(12H m , CH ,, CH, , CH ,_ CH
.CH ,CH, 2, CH,) 1.479(1H m , CH) 1.212
(3H s ,_CH;) 1.053(9H m , CH, 2 _CH,)
0.872(1H d J =8.8 Hz ,_CH);"” C NMR §,.:
38.671( C,) 45.710( C,) 22.254(C,) 26.118
(C,) 41.036(C,) 38.583(C,) 29.707(C,)
23.387( C4) 27.958(C,) 33.415(C,) 57.950

(C,) 62.863(C,) 127.007(C,) 132.397
(C,) 129.429(C,) 130.862(C,) 60.032
(C.) 16.547(C,) 10.704(C.); IR v, /em™":

2966 29352905 2 875(C—H) 1560 1498 1 473

1.211(3H s ,CH;) 1.041(9H m ,CH, 2 CH,) 1408 ( Ar—C=C ) 1 383 1365 (CMe,) 952
0.873(1H d J =8.4 Hz , CH);"” C NMR §.: (C—N) 757 710( C—H ).
38.564( C,) 45.770(C,) 22.211(C,) 26.100 2.3
(C,) 41.029(C,) 38.870(C,) 29.639(C,) 500 mg + L
23.291( C4) 27.941(C,) 33.415(C,,) 57.844 5
(C,) 62.994(C,) 127.305(C,) 132. 441
(C,) 129.360( C,) 130.752( C,) 60. 119 80% : 3a.3g
(C,) 16.342(Cy,) 10.707(C,); IR v, /em™"
2982 2932 2910 2 879 2 862( C—H) 1 497
1475 1 395( Ar—C=C ) 1 381 1 365( CMe,) .7
938( C—N) 734 709( C—H ).
3g: N N- N-
(R=CH, X=1I).MS(C,,H,NI):5%.1(M" + 3a~3g
I) 342.4(M* —1) 8I1.4(2M" -1) 127.3(1); 1
'"HNMR §,:7.506(2H s , CH ,_CH) 7.472
(3Hs CH , CH ,CH) 4.791(2H s , CH,)
1 500 mg * L' %
3a 92.84 57.82 43,25 61.31 82.31
3b 92.87 75.19 60. 80 61.07 68.81
3c 85.24 79.07 64.37 87.02 48.62
3d 92.50 74.03 63.18 59.12 72.78
3e 83.24 100. 00 61.10 88.32 54.13
3f 91.24 72.48 54.57 59.45 82.26
3g 84.49 68.22 54.27 70. 15 49.54
100. 00 51.40 54.33 89.26 100. 00
3e
3 100% 7
80%
. ; 3¢ 3e
7 80%
) 4
500 mg L7
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The Synthesis and Antifungal Activity of
Dialkyl Hydronopylbenzyl Ammonium Halides

LIU Xianliang' JIN Linlin® XIAO Zhuanquan® FAN Guorong’ CHEN Jinzhu® WANG Zongde’ CHEN Shangxing’
(1. Periodical Office of Journal Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. College of Forestry Jiangxi Agricultural University Nanchang Jiangxi 330045 China;
3. College of Chemistry Jiangxi Normal University Nanchang Jiangxi 330022 China;
4. College of Science Jiangxi Agricultural University Nanchang Jiangxi 330045 China)

Abstract: The dialkyl-hydronopylamine is synthesized from hydronopyl bromide with dimethylamine diethylamine
and dipropylamine respectively. Seven dialkyl hydronopylbenzyl ammonium halides are prepared from dialkyl-
hydronopylamine with benzyl bromide benzyl chloride and benzyl iodide the structures of all compounds are con-
firmed by IR MS 'H NMR and “C NMR. Using mycelial growth rate method studies on the antifungal activity of
all the compounds against with Botryosphaeria parva Phoma citricarpa Colletotrichum glecosporioides Pestalotiopsis
actinidia and Phomopsis mauritiana. The antifungal activity results showed that at the concentration of 500 mg *

L™ the inhibition rates of all compounds against Botryosphaeria parva are above 80% and the inhibition rates
aganist Phoma citricarpa are all higher than carbendazim. Moreover N N-diethyl-V- hydronopylbenzyl ammonium
iodide is the best compound against Phoma citricarpa the inhibition rates are 100% and compounds except N N-
dimethyl-+V-hydronopylbenyl ammonium chloride have equal even higher antifungal activity than carbendazim
against Colletotrichum glecosporioides. The inhibition rate of N N-dimethyl-V-hydronopylbenyl ammonium iodide and
N N-diethyl N-hydronopylbenzyl ammonium iodide against Pestalotiopsis actinidia are all above 80% have a good
inhibitory effect.

Key words: hydronopyl; benzyl; quaternary ammonium salt; structural characterization; antifungal activity



