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HOCH,~C—CH,0H + Fe(CN)s —— HOCH,~C—CH,0H + Fe(CN)s Table 1 Factors and level in orthogonal experiment
NO, NO,
. 3 A B C D
4+ 2 3 2
2Fe(CN)s + S,05 — 2Fe(CN)g + 250, level K;Fe(CN)g  Na,S,04  reaction temperature  reaction time
/mol /mol /°C /h
1 0.05 0.2 -5~0 2
2.3 ’S‘ﬁi@‘;@ﬂ 2 0.10 0.225 0~20 4
3 0.20 0.25 20 ~30 6

# 6.4 g(0.105 mol) i HH 4%,15.6 g 38.5%
(0.21 mol) H ¥ N A 2 A7 HILAR 30+ 25 IR B 3
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145 °C,4liff >97% (LC) , Mt % >24.1% ,'H NMR
(D,0,8): 4.54 (s, 4H, —CH,—), IR (KBr),
cm w6, 3273 (5) , vy, 1567 (5), 1350 (m) , 1321
(m),5.,1069 (s),1038(s), JGC & 4 #r C,HN,O,
(%) : SEE (3FEfH):C 21.83(21.69), H 3.65
(3.61), N 16.55(16.86),
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Table 2 Results of orthogonal experiment
No. A B C D yield/% purity/%
1 1 1 1 1 12.7 95.30
2 1 2 2 2 7.8 90.48
3 1 3 3 3 9.6 90.56
4 2 1 2 3 15.7 94.32
5 2 2 3 1 16.3 95.78
6 2 3 1 2 24.1 97.85
7 3 1 3 2 8.4 90.21
8 3 2 1 3 9.6 91.67
9 3 3 2 1 9.0 91.92
Ky 30.1 36.8 46.4 38
Ky, 56.1 33.7 32.5 40.3
Ky; 27.0 42.7 34.3 34.9
K]/. 10.03 12.27 15.47 12.67
Ky; 18.7 11.23 10.83 12.43
KS/’ 9.0 14.23 11.43 11.63
R; 9.7 3 4.64 1.04
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Table 3 Comparison of two oxidative nitration methods

yield purity cost

raw matieral /% /%  /(Yuan/kg)

method

i . CH;NO, CH,O NaOH
silver nitrate NaNO, AgNO, C.H,
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Na,S,0, CH,Cl,
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(1) HIK;Fe(CN), . Na,S,O, K445 1 2 ,2-
TR 3N T, SRR >24.1% 4l >97%
(LC),

(2) 2 1F 3¢ 52 5o 45 1k 0 S A il Ak 2% 10
K,Fe(CN) H=} 0.1 mol,Na,S,0, 24 0.25 mol,
KR BER =5 ~0 °C, BB 4 h,

(3) ZRG A WA b ir BA 1Y B AR 35 o) o1 58
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Green Synthesis of 2,2-Dinitro-1,3-propangdiol

LIU Ya-jing, CHEN Bin, LIU Wei-xiao, GAO Fu-lei, XU Ruo-gian, JI Yue-ping
(Xi'an Modern Chemisiry Research Institute, Xi'an 71065, China)

Abstract. 2, 2-dinitro-1, 3-propangdiol was synthesized using nitromethane and 38. 5% formalin as raw matieral via two-step
reaction, retraction and oxidative nitration, replacing the traditional oxidant of silver nitrate by sodium persulfate and potassium
ferricyanide. The overall yield was more than 24. 1% and purity was more than 97% . The effects of molar ratio of oxidated
system, reaction temperature and reaction time on yields were investigated during oxidative nitration by orthogonal experiment.
The optimum reaction conditions are as follows: K,Fe(CN),, 0.1 mol, Na,S,O,, 0.25 mol, reaction temperature, -5 ~0 °C,
reaction time, 4 hours.

Key words: organic chemistry; 2,2-dinitro-1,3-propangdiol; oxidative nitration; orthogonal experiment
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