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(R =CH;) .
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FURIE
1 B-
1.3 4
1.3.1 (4a 4b 4¢ R =
CH,) 50 mL
0. 050 mol (3) .15 mL
33% S (60 ~90 C)
120 ~130 C 70 h
150 mL
30 mL
60 °C 4a
(R=CH; X=CI) .4b(R =CH; X =Br) .4¢c(R =
CH, X=1).
1.3.2 (4d 4e 4f R =
C,Hy) (4g 4h R =
C,H, X=Br 1)
20 mL 0. 030 mol
(3) .0.035 mol
120 ~ 130 C 80 h.
3~4
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C,Hy X =1) .4g(R =nC,Hy X =Br) .4h(R =
n-C,H, X=1).
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506.02) 4f.4g DMSO
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2
2.1 8
2.1.1 (4a R = CH,

(X=Cl, Br, I R:CHS, CH, n—C4H9)

3

X=Cl) MS(C,H4NCI):210.5(M* - Cl) 455.5
(2M* - Cl) 280.3(M* +Cl) X =35.5; IR »:
1398 ecm™'( C—N) ; NMR 8, ( CDCL,) : 3.477(2H
t J,=J,=8 Hz ,,CH,) 3.319(9H s ,,CH;) 2.214
(1H m ,CH) 1.939 ~1.688(8H m , CH ,,CH,

,CH ,CH ,CH,) 1.363(1H m ,CH) 1.069(3H
s ».,CH,) 0.897(3H s (CH,) 0.745(1H d J =
9.6 Hz ,CH) ; 8. ( DMSO) : 65.756 ( C,) 53.065
(3C,) 45.822(C,) 40.744( C,) 38.312( C,)

38.014( C,) 33.017(C,,) 30.283(C,) 27.664
(C,) 25.806(C,) 23.077(Cy) 21.832(C,).

2.1.2 (4b R =CH,
X =Br) MS(C,Hy,NBr):210.4(M* - Br) 501.3
(2M* = Br) 370.1(M* + Br) X =81.5; IR v

1403 em™'( C—N) ; NMR §,( D,0):3.220(2H t
J,=1J, =88 Hz ,,CH,) 2.993(9H s , CH,)

2.248(1H m ,CH) 1.955 ~1.815(3H m ,CH
w.CH,) 1.788 ~ 1.743(5H m ,CH ,CH ,CH
,CH,) 1.385(1H m , CH) 1.086(3H s , CH,)

0.934(3H s ( CH,) 0.809(1H d J=9.6 Hz , CH);
8.( CDCLy) : 65.972( C,,) 52.780(3C,) 45.560
(C,) 40.983 (C,) 38.028( C, C,) 32.728
(Cy) 29.959(C,) 27.489(C,) 25.784(C.)

22.547( Cy,) 21.474(C) .

2.1.3 (4c R =CH,

X=I) MS(C,H,NI):210.4 (M* -1) 547.3
(2M* - 1) 464.0(M* +1) X =127.1; IR »:
1 400 em~'( C—N) ; NMR §,( CDCL,) : 3.487( 2H
m ,, CH,) 3.309(9H s , CH,) 2.225(1H m
,CH) 1.969 ~ 1.720 (8H m , CH ,,CH, ,CH
,CH ,CH ,CH,) 1.399(1H m ,CH) 1.091(3H
s ,CH,) 0.923(3H s ( CH,) 0.766(1H d J =
8.4 Hz , CH); §.( DMSO) : 65.938( C,,) 53.459
(3C,) 45.665(C,) 40.754( C,) 38.295(Cy)

37.949( C,) 32.975(C,,) 30.186( C,) 27.645
(C,) 25.780(C,) 23.101( C,) 21.844(C).
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2.1.4 (4d R = C,H, (3C,) 45.546( C,) 41.137(C5) 38.329( Cy)
X=Cl) MS(C,H,NCl):252.4(M" -Cl) 539.5  38.212( C,) 33.110( C,,) 28.854(C,) 27.898
(2M* - Cl) 322.4(M* +Cl) 609.3(2M" + Cl) (C,) 26.158(Cy,) 23.177( Cg) 21.906( C;)
X=2355 IR v: 1 401 em™' (C—N); NMR s, 7-290(3Cy).

(CDCL) :3.20(8H m ,,_CH, , CH,) 2.05(1H 2.1.7 (4g R =
m ,CH) 1.80 ~1.59(6H ,CH ,,CH, ,CH , CH n-C,H, X =Br) MS(C,;HyNBr) :336(M" - Br)
,CH) 1.40(2H m ,CH,) 0.92(3H s ,CH,) 752(2M* - Br) 496(M* +Br) 43.2(2M* +Br)

0.76(3H s  CH,) 0.62(1H m , CH): 8. ( DM-
SO): 2.801( C,,) 52.248(3C.) 45.907(C,)
40.875( C5) 38.437(C,) 38.036(C,) 32.808
(C,) 28.752(C,) 27.652(C,) 25.908(C,)
22.694( C4) 21.810( C,) 8.264(3 C,).

2.1.5 (d4e R =C,H,
X =Br) MS(C,H,NBr):252.3(M* - Br) 585.4
(2M* —Br) 412.1(M" +Br) 743.2(2M" + Br)
X=81.5: IR v: 1 400 em™' ( C—N); NMR 8,
(D,0): 3.269 (6H m ,_CH,) 3.141 (2H m
L.CH,) 2.350(1H m , CH) 2.037 ~1.749( 6H
m, CH ,CH, ,CH ,CH ,CH) L733(2H m
+CH,) 1.269(9H t J, =J,=7.2 Hz ,CH,) 1.185
(3H s ,.CH,) 1.030(3H s , CH,) 0.897(1H d
J=9.6 Hz ,CH) ; 8.( CDCL,) : 55.792( C,,) 52.462
(3C.) 45.461(C,) 38.166( C, C,) 32.855
(C,) 28.544(C,) 27.575(C,) 25.910(C,)
22.722( Cy) 21.795(C,) 8.379 (3 C,).

2.1.6 (4f R = C,H,
X=1) MS(C,H,NI):252.3(M" - 1) 631.3
(2M* 1) 506.1(M* +1) 885.1(2M" +1) X =
127. 1;IR »: 1 401 em™' ( C—N) ; NMR 6,( D,0) :
3.328(6H q J, =J, =6.8 Hz J, =7.2 Hz ,_CH,)
3.102(2H t J, =J, =8.0 Hz ,,.CH,) 2.233(1H
m , CH) 0.015(2H m ,CH,) 1.878 ~1.662( 6H
m , CH , CH ,_CH , CH , CH,) 1.421(1H m

X=281.5 IR »: 1 398 ecm™' ( C—N); NMR §,
(CDCL,) :2.966(8H m ,, CH, , CH,) 2.330(1H
m , CH) 2.041 ~ 1.768 ( 14H m , CH , CH,

s.CH ,,CH, ,CH ,CH ,CH,) 1.467 ~1.394(7H
m ,CH , CH,) 1.183(3H s , CH,) 1.044(3H
s ¢ CH;) 0.960(9H t J, =J, =7.2 Hz ,,CH,)

0.889(1H d J=9.6 Hz ,_.CH);§.( CDCL) :52.39
(C,) 47.61(3C,) 45.75(C,) 41.21(Cy)

38.75(C,) 38.62(C,) 33.35(C,,) 32.87(C,)

27.95(C,) 27.65(3C,) 26.14(C,) 23.25(Cy)

21.87(C5) 20.11(3C.) 13.50(3C,).

2.1. 8 (4h R =
n-C,H, X =1) MS(C,H,NI):336.4(M* -1)

799.5(2M* —1) 590.2(M* +1) 1053.2(2M" +
I) X=127.1;IR »:1 402 ¢cm™'( C—N) ; NMR §,,
(CDClL):3.471(6H t J, =J, =7.2 Hz ,,_CH,)

3.251(2H m ,, CH, ) 2.363(1H m , CH) 2.088
(2H m ,,CH,) 2.024 ~1.875(4H m ,CH ,CH
,CH ,CH) 1.754(2H m ,CH,) 1.406(4H t J, =
J,=7.2 Hz ,CH ,,CH,) 1.212(3H s ,CH,)

1.034(3H s (CH,) 0.905(1H d J =9.6 Hz
,CH); 8. ( CDCl,): 56.55 ( C,,) 53.57(3C,)

45.79( C,) 40.91( C4) 38.50(C,) 38.33(C,)

33.22( C,) 29.28 (C,) 27.8(C,) 27.61
(3C,) 26.00(C,) 23.37(C4) 22.32(C5) 19.38
(3C,) 8.18(3C,).

+CH) 1.193(9H t J, =J,=7.0 Hz ,,CH,) 1.121 2.2 4f  4g
(3H s ,CH,) 0.984(3H s ,CH,) 0.846(1H d Af 4g 4
J=9.6 Hz , CH) ;8.( CDCI,) : 55.880( C,,) 52.761 ic,, 1.
1 4f.4g IC,, (n=2)
ICq/(pg =+ mL™")
H460 MCF7 SMMCH721 MKN-45
4f 379 8.30 2.28 13.25 1.27
4g 416 5.95 3.71 4.17 5.07
506 8.67 7.16 14. 64 10.29
SFDA ) ICy, <10 pg *
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The Synthesis and Structural Analysis for
Hydronopyl Tri-Alkyl Ammonium Halides

JIN Linlin' XIAO Zhuanquan®® CHEN Jinzhu’ FAN Guorong'© WANG Peng' WANG Zongde' CHEN Shangxing'
(1. College of Forestry Jiangxi Agricultural University Nanchang Jiangxi 330045 China;
2. College of Chemistry Jiangxi Normal University Nanchang Jiangxi 330027 China;
3. College of Science Jiangxi Agricultural University Nanchang Jiangxi 330045 China)

Abstract: Hydronopyl halides were synthesized from 8-pinene by Prins reaction catalytic hydrogenation and haloge—
nation sequentially. There were eight hydronopyl quaternary ammonium salts( QAS) which named hydronopyl trim-
ethyl ammonium halide ( chloride bromide iodide) hydronopyl triethyl ammonium halide( chloride bromide io—
dide) and hydronopyl tributhyl ammonium halide( chloride bromide iodide) were prepared by hydronopyl halides
with trimethylamine triethylamine and tributylamine respectively. Identification and structural analysis were done
using MS NMR and IR methods. Antitumor activity in vitro test results showed that hydronopyl triethyl ammonium
iodide and hydronopyl tributhyl ammonium bromide had anti<umor activity in vitro on human lung carcinoma cell
line H460 human gastric cancer cell line MNK-45 human hepatoma cell line SMMC-7721 and human breast cancer
cell line MCF-.
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