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5 483
1.2 2
GC 9790 ( - 5
) HW-2000(
) ; Nicolet IR6700 TMS (1)
CDCl, '"H NMR 400 MHz 2
"C NMR 100 MHz( KBr 2
( ) ) ; Bruker { 4o
AVANCE 400 ( 1
) ; Agilent 6890N/5973 EI 5 1
70 eV( );
1.3 ( ) ’
( Phomopsls A) . ( Colle— .
totrichum gloeosporioides C) . ( Sclero—- 2 3d
tinta sclerotiorum J) ( hizocitonia sola— 1
nt K) . ( Phytophthora capsici L) . 1 12 15 17
( Ceratosphaeria phyllostachdis M) . 10 o/\13/ 0\14/\16/\18
( Botryis phariadothide N) . ! 2 9
1.4 (2) 74
150 ml. > 2
25.0 g \19.2 ¢(97% 0.1 mol)
2.2 2 3a-~3d
30.0g1 4- 5.0¢g
S 2.2.1 (2) b. p.
135 ~ 137 °C /200 Pa 91% GC 97.3%.
FT4R v, :1 121 ( C—0—C) 3 350( OH) cm™';
5 MS m/z( RA%): 107( 100) 150(33.7);'H NMR
5,:3.693(t J, =J, =4.6 Hz 2H ,, CH,) 3.495(1
( - Jo=J, =4 6 Hz 2H , CH,) 3. 446(m 2H
Ls 3 CH,) 2.460(s 1H OH) 2.304(m 1H , CH)
150 L 03 , 1:871(m IH_CH) 1.912 ~1.812(m 5H
0100 1 000 WCH, ,CH , CH , CH) 1.671(m 2H , CH,)
1.439(m 1H ,CH) 1.115(s 3H ,CH,;) 0.983(s
) 4.0 g 40% NaOH 0-38 3H ,CH,) 0.862(d J=9.6 Hz , CH);"C NMR
+24h ) S¢:77. 773 ( C,,) 70.126( C,,) 61.740( C;)
46.368( C,) 41.360( C,) 38.645(C,) 37.783
10" mL (C,) 37.408(C,,) 33.537(C.) 28.124(C,)
26.383(C,) 23.199(C,) 22.303(C,).
( 3). 2.2.2 (3a R =
1.6 C,H,) b.p.: 116 ~118 °C /200 Pa
2 90.8% GC %.5%. FT4R v, :1 115(C—0—C) cm
3a~3d 7 MS m/z( RA%): 107( 100) 150(47.4);'H NMR
. 1= 6,:3.543(s 4H , CH, , CH,) 3.478(m 2H
12 . D=D, -D, 1= (D -D) /D x  CH) 3.442(m 2H , CH,) 2.283(m IH
100% D ( mm) LCH) 2.061(m 1H ,_CH) 1.905 ~1.798( m
D, (mm) D, SH ,CH .CH ,CH ,CH,) 1.667(m 2H ,CH,)
(5 mm) [ (%) D 1.452(m 1H , CH) 1.187(t J, =J,=7.2 Hz
(mm) D (' mm) 3H CH;) 1.147(s 3H ,CH,;) 0.978(s 3H



484 ( ) 2018
. CH,) 0.856(d J=9.6 Hz ,.CH);"”C NMR 6.;  38.693( C,) 37.801(C,) 37.462(C,) 33.610
70.304( C,) 70.067( C,,) 69.880( C,,) 66.633  (C,) 31.724(C,;) 28.183(C,) 26.476(C.)
(C,,) 46.415(C,) 41.423(C,) 38.680( C,) 23.233(C,) 22.360( C,) 19.281(C.,) 13.925(C.,).
37.798( C,) 37.422(C,,) 33.598(C,) 28.186  2.2.5 (3d R =
(C,) 26.464(C,) 23.227(C,) 22.353(C,) n-C,H,,) b. p. 1142 ~144 °C /200 Pa
15.147( Cs) . 91. 2% GC 92. 6%; FT4R v, 1 110
2.2.3 (3b R=  (C—0—C)em™"; MS m/z( RA%) : 107( 100) 150
n-C,H,) b. p.: 125 ~ 127 °C /200 Pa (55);'H NMR &,:3.539(s 4H , CH, ,, CH,)
92. 3% GC 94. 3%; FT4R »,: 1 113 3.431(m 4H , CH, ., CH,) 2.278(m 1H , CH)
(C—0—C) em™": MS m/z( RA%):107(100) 150  2.063 (m 1H , CH) 1.909 ~ 1. 803 (m SH
(51.2); '"H NMR §,:3.543(s 4H ,, CH, ,, CH,) ow.CH, ,CH ., CH ,CH) 1.676(m 2H , CH,)
3.416(m 4H ,, CH, ,, CH,) 2.285(m 1H , CH) 1.567(m 2H . CH,) 1.460 ~ 1. 371 (m 4H

2.061 (m IH ,_CH) 1.908 ~1. 802(m 5H
w.CH . CH { CH ,_CH) 1.675(m 2H , CH,)
1.584(m 2H ,, CH,) 1.444(m 1H ,CH) 1.149

«.CH, ,CH,) 1.151(s 3H ,CH,) 0.981(s 3H
< CH,) 0.872(t J, =J,=7.0Hz ,CH,) 0.856(d
J=9.6 Hz 1H ,.CH) ; ®C NMR &.:71.524( C,,)

(s 3H ,CH,) 0.980(s 3H 4 CH;) 0.889(t J, = 70.257 ( C,,) 70.120( C,, C,;) 46.429(C,)
J,=7.2 Hz 3H ,CH,) 0.857(d J=9.6 Hz 1H 41.423( C4) 38.682(C,) 37.800( C,) 37.461
,CH);”C NMR §.:73.102( C,,) 70.265(C.,,) (C,) 33.600(C,) 29.336(C,) 28.276(C,)
70.121( C,,) 70.076( C,;) 46.417(C,) 41.428  28.171(C,) 26.466( C,) 23.222(C,) 22.534
(C5) 38.681(C4) 37.796(C,) 37.452(C,,) (C,y) 22.531(C,) 14.030(C.y) .
33.600( C,) 28.175(C,) 26.466(C,) 23.225 2.3
(Cy) 22.806( C.5) 22.352(C,) 10.486(C,,) . 5 70 oV
2.2.4 (3¢ R=
n-C,H,) b. p.:135 ~ 137 °C /200 Pa (100%)  m/z 107
91. 8% GC 93.8%; FIR w»,: 1 111 & 5 3%
(C—0—C) em™"; MS m/z( RA%) : 107( 100) 150 3a ~3d 50% 5
(53.6) ;'"H NMR §,:3.548(s 4H ,, CH, ,,.CH,) El c—0
3.465(m 4H ,, CH, ,CH,) 2.294(m 1H , CH) |
2.069(m 1H ,_CH) 1.916 ~1.810(m SH (CoH,) m/s 150
S T R T CoH, ¢ H
: : 1= de- TR CH]) m/z 107
3H ,CH,) 0.989(s 3H (CH,) 0.900(t J, =], =
7.2 Hz 3H ,CH,) 0.866(d J=9.6 H, 10 >4
L CH):C NMR 8. 71.224(C,,) 70.268(C.,) 5 7
70. 128 (C,, C,5) 46.430( C,) 41.439( C,) L.
1 2 3a-~3d %
A C J K L M N
2 100.0 100.0 100.0 - 95.3 100.0 -
3a 89.8 79.8 - 97.5 96.5 93.0 66.8
3b 84.7 71.3 72.5 92.6 51.5 93.9 71.5
3c - 80.6 - 87.8 100.0 83.4 82.1
3d 69.6 41.8 67.2 100.0 48.8 89.2 76.2
79.5 77.4 93.7 100.0 72.8 79.4 80.2
1 5 3
6
B_
100. 0% 6 90.0% 17
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IR.MS.'H NMR "“C NMR ]
; 2012 36( 1) : 1245.
7 : 5
500 mg * L~ 5 !
2014 38(5) :472475.
2 . 6
3d 100. 0% J . 2013 25(2) :245-248.
2.3a.3c¢c 95 % - .
J.
89 % 2.3a.3b 2013 37(5) :515-518.
2.3a.3c¢c 3c 8 .
79% ) J.
2017 29( 11) :17284732.
9 . N-
.

2017 41(5) :500-504.

4 10 . 3

.
1 . 2015 39(5) : 484-487.
J. 2012 53(3) : 163464 168 175. 11 .N-
2 . T
J. 2012 32( 1) 13942. 2017 37(3) : 122428.
3 . 12 .
J. 2012 24( 1) : 123-426. J.
4 . 2017 41(6) : 569-573.

The Synthesis and Antibacterial Activity of Hydronopyl Hydroxyethyl Ether and
Its Alkyl Ethers

WANG Tiangi' XIAO Zhuanquan® WANG Zongde'~ FAN Guorong' CHEN Shangxing'
(1. College of Forestry Jiangxi Agricultural University Nanchang Jiangxi 330045 China;
2. College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330027 China)

Abstract: Hydronopyl hydroxyethyl ether is synthesized by the reaction of ethylene glycol with hydroxyethyl chloride.

Then four alkyl ethers of hydronopyl hydroxyethyl ether are obtained by the reaction of hydronopyl hydroxyethyl ether
with four alkyl halides respectively. Both the yields and purities of these derivatives are all above 90% . The structures
of these derivatives are characterized by FTAR MS and NMR( 'H and "C) . The antifungal activities of these deriva—
tives against seven plant pathogenic fungi are tested by plate growth rate method. The results show that at the concen—
tration of 500 mg * L' all these derivatives exhibited antifungal activities against the seven tested fungi. Among
them Compound 2 and compound 3d show 100% inhibition rate against Sclerotinia sclerotiorum and hizocitonia sola—
ni respectively. The inhibition rate of compound 2 3a and 3¢ against Phytophthora capsici are above 95% and the in—
hibition rate of all the compounds against Ceratosphaeria phyllostachdis are above 89% the inhibition rate of 2 3a and
3b against Phomopsls the inhibition rate of compound 2 3a and 3¢ against Colletotrichum gloeosporioidesand the inhi—
bition rate of compound 3¢ against Boiryis phariadothide are above 79% . Among them 2 and 3d had a 100% inhibi—
tion rate against Sclerotinia sclerotiorum bacterium and Rhizoctonia solant respectively. Compound 2 3a 3¢ had a bac—
teriostatic rate of over 95% against Phytophthora capsici. The antibacterial rate of all compounds against Phyllostachys
pubescens could reach above 89% . The antibacterial rate of 2 3a 3b against P. stipendrifolia 2 3a 3c¢ against Camel—
lia oleifera and 3¢ against kiwifruit P. sphaeroides reaches more than 79% . The same concentration chlorothalonil
against the corresponding plant pathogenic fungi shows lower inhibition rate than obtained compounds.

Key words: hydronopyl chloride; hydronopyl hydroxyethyl ether; phase transfer catalysis; structural analysis; fungi—
cidal activity ( : )



