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Synthesis of 1, 2-E thylene Tetra(2-Chloroethy]) D iphosphate

LuoWej WangDan Zhang Shiej Zhou Hag Yang Jinki

(School of Chanistry and Environm ental Science NanjingN omalUniversity N anjing 210097, China)

Abstract 1, 2-ethylene tetra( 2- ch broethyl) d phosphate was synthesized with tri( 2- ch broethyl) phosphate (TCEP) as
aw material usig sodim lie as catalyst for he reaction When reacton temperature was 190C, reactin tine was
3. 0h and the mass of the catalyst was 0. Do of reactant the yield of product was about 88 2% . W e also discussed the
m ethods of synthesizing 1 2-ethykne tetra( 2-ch broethyl) dphosphate and the mechansm of condensation reacton of

TCEP.
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3 2 Li(2)) ,
L 1 2
/C (A) 160 180
) ) /h (B) 2 3
2 P (C) 0.3 0.7
, (R) Ry> 2
Rsz> R, A> B> C Tabk 2 Results of orthogonal experin ental
, , A B C P
) AsB,C, . 1 1 1 1 67.7
o 2 1 2 2 70.2
180T, 3h 0. Po .
3 2 1 2 77.4
2.3 4 2 2 1 80. 6
8. 950 72. 550 74. 150
2 79. 000 75. 400 73. 800
. (R)  10.050 2. 850 0. 350
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Tablk 3 Influence of reaction tem perature on yield
/C 170 180 190 200 210
1% 71. 4 83.1 8.2 86. 3 84. 6
/mgKOH* ¢!  0.35 0.28 0.22 0.25 0.25
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Table4 Influence of reaction tine on yield

/h 2.0 2.5 30 3.5 4.0
1% 79. 8 84.7 8.2 88. 7 88. 2
/mgKOH* ¢! 0. 33 0. 26 0.22 0. 20 0. 23
4 ; ; C(> )-1 2
3' O h ? 9 9
s . , 3.0h
2.3.3 KR 2= F4 Rk
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Table 5 Influence of the am ount of catalyst on yield
Mo 0.3 0.5 a7 0.9 1.1
1% 81. 5 85.5 &. 2 87. 1 88. 2
/mgKOH» ¢! 0. 30 0.2 0.22 0.25 0. 24
5 9’ s s ? s . (2’_ )_]7 2_
) 0.%
) , 0. Po.
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,2950 an” ' C-H ;1450am™ ' C-C
21250 an '~ 1321 am” ' (P=0) ;1072.5an ' 973.5an” " (P)—0—
C P—0—C ; 670 an”' c-cCl
2.4.2 'H NMRH #7
& 3.70~ 3. 80 ppn -CH,-Cl H 6
SH: § 4. 20~ 4. 45 pm CH Table6 Results of the product elem ental analysis
9 ) 0 ~ . - 2=
0- H 12H. C/% H % P % Cl1/%
2.4.3 T ESM 25.82 420 1208 3040
6 25.41 423 12. 11 30. 08
2.4. 4 H AN AR 7
7 Table 7 Physical ndex and can parison of product
3 45t
(2- ) (TCEP) ) Jgw an-> 1 46 1. 45
(2- -1 2 /Pas 5(25C) 023 0.23
’ ’ e 142. 3 142. 5
(581 190°C, rc — 45 - 36
3.0h 0.7% pH 7.1 7
88. 2 . , /KOH mg* g ! <03 <02
, % <0.5 <0.5
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