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W=k # 150 mL = A BRJE LR P A &H N, O, 1
CH,CL %W 30 mL, figfE:55), HHvkEhin B2 -10 °C,
Fia o218 10 g HMTHF # CH, CL %W 15 mL, %
JEE] 9 30 min, i B, 4k 22 [ R 5 ming fin A E] 3%
NaHCO, K b b Fn, 7K o 2 v i, 43 Sl A, 6K
B R B T MR A 8, U, 9 s Yk 4 B 2 ¥ 91 s 45 3% o
0,37 B 0 W AR 77 i, IR R 90. 6%, 4l Dl 98. 9%
(HPLC, H—1%)
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Table 1 Effect of nitrating agent on the yield and purity of
NMTHF

nitrating agent yield/% purity /%

N, O, 90.6 98.9

HNO, /(AcO),0 81.5 96.3

HNO, /MgO 56.2 78.2

HNO, 59.3 57.3
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PR B AL R 7% 9 Wi 3 (G, I L 3 0 1R, 77 24
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B PR, #EE N, O fE MM Ak
3.2 REMEEREX =W

[ 5 S SRR R =10 °C, SR B )y 5 min, %58
T N,O, 5 HMTHE {88 /% L% 7= 4 i 52 il i 10 3
L SR 2,

22 AL B n(N,0,) @ n( HMTHF) fy
DI, 5% kB 2 W AT B, (B N, O 5 HMTHF iy
FEARHACT 1.0 I, 72 i i 2 38 0 38 W7 MR 16, ik 3 3¢
2T MR N, Oy itk R ph TR 4 W R 19 77
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£2 N0, 5 HMTHF [ /R H 7 e 36 R R (1 5
Table 2 Effect of n(N,O,) : n(HMTHF) on the yield and
purity of NMTHF

n(N,Os) : n(HMTHF) yield/% purity /%
0.9:1.0 81.6 99.2
1.0:1.0 90.6 98.9
1.1:1.0 91.7 96.3
1.2:1.0 91.9 95.8
1.3:1.0 92.2 93.5
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Table 3  Effect of reaction temperature on the yield and purity
of NMTHF
temperature/°C yield/% purity /%
10 90.5 96.4
0 90.9 97.2
-10 90.6 98.9
=20 90.8 99.0
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Table 4  Effect of reaction time on the yield and purity of
NMTHF
reaction time/min yield/% purity /%
5 90.6 98.9
20 90.7 98.2
60 90.2 97.2
120 90.9 96.3
3.5 F@mHIRIE
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Fig.1 IR spectrum of NMTHF
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6.12,N9.52; sZill{&,C 40.79,H 6.15, N 9.55,
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Fig.2 'H NMR spectrum of NMTHF
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Green Synthesis of 2-Nitratomethyltetrahydrofuran

LIU Ya-jing, MO Hong-chang, LU Xian-ming, LI Lei, GE Zhong-xue
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: In order to develop new nitratopolyether binders, 2-nitratomethyltetrahydrofuran ( NMTHF ) was synthesized with
2-hydroxymethyltetrahydrofuran(HMTHF) as starting material and dinitrogen pentoxide (N, O, ) as nitrating agent with yield of
90.6% and purity of 98.9%. The structure of NMTHF was characterized by IR ,'H NMR and element analysis. The effects of syn-
thetic conditions on nitration reaction were discussed. The optimized synthetic conditions are as follows: n(N,O;) : n(HMTHF)=
1.0 : 1.0,reaction temperature —10 °C, and keeping reaction for only 5 min when the CH,Cl, solvent of HMTHF was dropped
over.

Key words: 2-nitratomethyltetrahydrofuran( NMTHF) ; green nitration; dinitrogen pentoxide(N,O;)
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