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1
. 10 C 0.5h
70 ~80 C

1.5

150 mL 0.15 mol
<30 mL

20 mL . 0.5 h.
10 C 2~3h

2

2.1
2.1.1 (1)

b. p. 138 ~140 C /400 Pa 15.7 g 80% GC

98. 8% m. p. :
38.5 ~39.5 C. IR p,,:3429 (COOH) 2 988
2937 2906 2 870(C—H) 1707(C =0) 1 468
1 454(CH,) 1 383 1 365(CMe,) cm™'; MS m/z
(% RA):81(100) 135(13.1) 150(M* — COOH -
H 5.4) 153(3.2);'H NMR §,:11.610(1H br
CO,H) 2.377 ~2.259 (3H m ,,_CH, ,_ CH)
1.963 ~ 1. 821 (6H m , CH , CH, ,_ CH , CH
,CH) 1.747 ~1.668 (2H m ,, CH,) 1.465 ~
1.403(1H m , CH) 1.168 (3H s , CH,) 0.997
(3H s (CH,) 0.857(1H d J=9.6 Hz , CH);"C
NMR §.:180.986 (C=0) 45.915(C,) 41. 364
(C,) 41.880 (C;) 38.670(C,) 33.623 (C,)
32.782(C,,) 32.199(C,) 28.110(C,) 26.331
(C,) 23.210(Cy) 22.060(C,).

2.1.2 (2) b. p.:
94 ~96 °C /1330 Pa 19.3 g 90% GC
98.2%.1R v, :2 990 2 932 2 907 2 864 (C—H)
1800 (C=0) 1469 1 452(CH,) 1 384 1 365
(CMe,) 722(C—C,)em ™ ';MS m/z(% RA):69
(100) 186(0.39 M* —CO) 188(0.13 M* +2 —
CO) 199(0.79 M* —CH;) 201(0.26 M* +2 —
CH,) 214(0.13 M*");'H NMR §,:2.908 ~2.794
(2H m ,,_CH,) 2.360 ~2.257 (1H m ,CH)
1.970 ~1.755 (84 m ,CH ,CH, ,CH ,CH
,CH ,CH,) 1.473 ~1.391(1H m , CH) 1.175
(3H s ,CH,) 0.992(3H s ( CH;) 0.857(1H d
J=9.6 Hz ,_ CH);"” C NMR §.:173.926 (C,,)
45.845(C,,) 45.839 (C,) 41.309 (C,) 40.355
(C5) 38.657 (C,) 33.126 (C,) 32.466 (C,)
28.051 (Cy) 26.212 (C,) 23.164 (Cy) 21.968
().

2.1.3 (3a R" =H)

m. p. 102 ~103 C 4.3 g 88.2% GC
98.5%. IR v,,:3 386 3 198 (NH,) 2 983
2940 2 908 2 864 (C—H) 1 656 (C=0) 1 622
(,NH,) 1468 1415 (CH,) 1383 1365
(CMey))em ™' ; MS m/z (% RA):59 (100) 178
(M* —NH, 11.4) 180(M* -CH, 1.8) 195(M*
0.51) 196(M* +1 0.13);'H NMR §,:6.270
5.723(2H br NH,) 2.317 ~2.262(1H m , CH)
2.212 ~2.114(2H m ,, CH,) 1.953 ~1.777(6H
m ,CH ,CH, ,CH,CH ,CH) 1.702 ~ 1.647
(2H m ,, CH,) 1.444 ~1.383 (1H m , CH)
1.137(3H s ,CH,) 0.967 (3H s ,CH;) 0.824
(IH d J=9.6 Hz , CH);" C NMR §,:176.456
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(C,,) 46.100 (C,) 41.377 (C,) 41.042 (C;)
38.656 (C,) 34.557 (C,) 33.653 (C,) 33.140
(C,) 28.133(C,) 26.341 (C,) 23.250 (C,)

22.150(C,).

2.1.4 N N- (3b ~

3f) N N- (3b R =

CH,): b. p. 1149 ~151 C /665 Pa 4.9 g
87.9% GC 99.3% n*':1.496 8. IR

Vo2 933 2906 2 867 (C—H) 1 647 (C =0)
1468 1452(CH,) 1395 1 365(CMe,)cm ™' ;MS
m/z(% RA):87(100) 208(M* - CH, 2.6) 223
(M* 7.5) 224(M* +1 0.96);'H NMR §,,:2. 959
(3H s ,CH,) 2.290 ~2.221 (3H m , CH,
,CH) 1.926 ~1.776 (6H m ,CH ,CH, ,CH
,CH ,CH) 1.691 ~1.636(2H m ,, CH,) 1.450 ~
1.392(1H m ,CH) 1.125(3H s ,CH,) 0.963
(3H s ,CH,) 0.815(1H d J=9.6 Hz ,CH);
"C NMR 6.:173.395 (C,,) 46.142(C,) 41.409
(C,) 41.251(C,) 38.658 (C,) 37.289 35.329
(C, C.) 33.700(C,) 32.721(C,,) 32.004(C,)
28.160 (C,) 26.398 (C,) 23.246 (C,) 22.288
(G).

N N-
CH,CH,):
5.2 ¢

(3¢ R =
b. p. 2155 ~ 157 °C /655 Pa
82.8% GC 99.0% nj :
1.497 5.1R p,,.:2 970 2 933 2 904 (C—H) 1 641
(C=0) 1 469 1 440 (CH,) 1 380 1 364
(CMe,)em ™' ; MS m/z (% RA):115(100) 236
(M* —=CH; 3.5) 251 (M* 12.1) 252(M* +1
1.6);' H NMR §,:3.328 ~3.212 (4H m , CH,
+CH,)) 2.272 ~2.185(3H m ,,_CH, , CH) 1.915 ~
1.778 (6H m ,CH , CH, , CH , CH , CH)
1.691 ~1.635(2H m ,,CH,) 1.424 ~1.398(1H
m ,CH) 1.112(3H s , CH;) 1.111(3H t J, =
6.4 Hz J,=6.8 Hz ,CH,) 1.042(3H t J, =, =
6.8 Hz , CH;) 0.957(3H s {CH;) 0.803(1H d
J=9.6 Hz ,CH); "C NMR §.:172.417 (C,,)
46.181(C,) 41.917 (C,) 41.397 (C,) 41.319
(C5) 39.946 (C_) 38.645 (C,) 33.708 (C,)
33.052(C,,) 31.748 (C,) 28.145(C,) 26.395
(C,) 23.241(Cy) 22.285(C,).

N N- (3d R =
CHMe,) : b. p. 1165 ~ 167 °C/
665 Pa m. p. :32.0 ~
33.5°C 5.4 ¢ 77.4% GC 98.8% . IR

Voo o2 964 2 933 2 905 2 867 (C—H) 1 640

max

(C=0) 1 467 1 433 (CH,) 1 384 1 365
(CMe,) em™'; MS m/z (% RA): 100 (100) 264
(M* -CH, 1.9) 279 (M* 9.0) 280 (M"* +1
1.4);'H NMR 8,:3.892(1H m _CH) 3.431(1H
br .CH) 2.323 ~2.162(3H m ,, CH, ,CH)
1.965~1.767 (6H m , CH ,CH, ,CH ,CH
,CH) 1.685~1.627(2H m ,,CH,) 1.486 ~1.407
(1H m ,CH) 1.337(6H d J=6.4 Hz ,,CH,)
1.166(6H d J =6.4 Hz ,, CH,) 1.142(3H s
, CH,) 0.987 (3H s ¢ CH,) 0.831 (1H d J=
9.2 Hz , CH);"”C NMR §.:172.382(C,,) 48.309
(C,) 46.287(C,) 45.501(C,) 41.410(C, Cs)
38.668 (C,) 34.128 (C,) 33.769 (C, ) 33.147
(Cp) 28.178 (Cy) 26.433 (C,) 23.254 (Cy)
22.334(C,) 21.007(2C,) 20.679(aCy).

N- (3e R =(CH)),):

b.p. 2172 ~174 °C /532 Pa 5.3 g

80.6% GC 98.6% ni :1.5189.1R v, :
2933 2915 2 857(C—H) 1 642(C=0) 1 467
1433(CH,) 1 384 1 366 (CMe,) cm™'; MS m/z
(% RA):127 (100) 248 (M* - CH, 2.4) 263
(M* 8.5) 264(M* +1 1.25);'H NMR §,,:3. 499
(2H br _CH,) 3.352(2H br _CH,) 2.302 ~
2.234(3H m ,, CH, ,CH) 1.938 ~1.802(6H m
,CH ,CH, ,CH ,CH ,CH) 1.688 ~1.632(2H
m ,,.CH,) 1.618 ~1.574 (2H m _CH,) 1.504
(4H br ,CH, ,CH,) 1.441 ~ 1.418 (1H m
,CH) 1.138(3H s ,CH,) 0.973(3H s ,CH,)
0.827(1H d J =9.6 Hz ,_CH); "C NMR §.:
171.643(C,,) 46.710 (C,) 46.171(C,) 42.529
(C,) 41.428 (C,) 41.325(C;) 48.668 (C,)
33.713(C,) 33.087 (C,) 32.134(C,) 28.170
(Cy) 26.550 (C,) 26.407 (C,) 25.553 (Cy)
24.564(C,z) 23.248(Cy) 22.302(C,).

N- (3f R =
CH,CH,0CH,CH,) : b. p.: 180 ~
182 C /800 Pa 5.1 g 77.0% GC
98.8% n;':1.588 4. IR »,, 22 934 2 902 2 861
(C—H) 1648(C=0) 1457 1428(CH,) 1 384
1 364(CMe,) 1 115(C—0—C)em ™' ;MS m/z(%
RA) :129(100) 250(1.37 M* - CH,) 265(4.27
M*) 266(0.77 M* +1);'H NMR §,:3.623 ~
3.426(8H m ,CH, , CH, ,CH, , CH,) 2.229 ~
2.193(3H m ,, CH, ,CH) 1.917 ~1.825(6H m
,CH ,CH, ,CH ,CH ,CH) 1.693 ~1.640(2H
m ,CH,) 1.477 ~1.407 (1H m ,CH) 1.137
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(3H s ,CH,) 0.968(3H s (CH;) 0.822(1H d
J=9.2 Hz ,CH);” C NMR §.:172.026 (C,,)
66.824 (C4) 66.706 (C4) 46.140 (C,) 46.090
(C,) 41.833(C,) 41.399 (C,) 41.225(C,)
38.664 (C,) 33.686 (C,) 32.805(C, ) 31.722
(Cp) 28.151(Cy) 26.362 (C,) 23.246 (Cy)
22.291(C,).
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The Synthesis and Structural Characterization of
Hydronopylformamide Compounds

LIU Yan' XIAO Zhuan-quan® LU Ping—ying® CHEN Jinzhu'~ WANG Zong-de'" FAN Guo-rong'
(1. College of Forestry Jiangxi Agricultural University Nanchang Jiangxi 330045 China;

2. College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China;

3. Library Jiangxi Agricultural University Nanchang Jiangxi 330045 China)

Abstract: Grignard reagent was prepared through the Grignard reaction of hydronopyl bromine and magnesium and

hydronopylformic acid was synthesized from the decompose reaction of diluted acid with carbon dioxide. Then hydro—

nopylformyl chloride was obtained from the reaction of hydronopylformic acid and thionyl chloride. Finally six kinds

of hydronopylformamide compounds were synthesized from the reaction of hydronopylformyl chloride with ammonia

dimethylamine diethylamine diisopropylamine hexahydropyridine and morpholine respectively. The structures of the
products were characterized by IR "H NMR “C NMR and MS methods.
Key words :hydronopyl bromide ; Grignard reaction ; hydronopylformic acid ; hydronopylformamide ; structure analysis



