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PREPARATION OF
5-CHOROFORMYLOXYISOPHTHALOYL CHLORIDE
FROM 5-HYDROXY ISOPHTHALIO ACID USING
TRIPHOSGENE

LIU Lifeng" YU sanchuan® GAO Congjie" ZHOU Yong? and JIN Keyong®*

(1 The Development Center of Water Treatment Technology SOA Hangzhou 310012

2 College of Material and Chemical Engineering, Zhejiang University, Hangzhou,310027)

Abstract 5-choroformyloxyisophaloyl chloride CFIC is a high performance cross-linking

agent containing three functional groups, which was used to prepare the ultra-thin active barrier
skin layer of reverse osmosis composite membrane. Phosgene was used as a carbonyl chlorinating
agent in both of the patents of DuPont and Hydranautics Company to prepare CFIC on the action
of single catalyst, and the yield of product were 32.6% and 14.6% respectively. In this article,
Triphosgene(BTC) was used as a carbonyl chlorinating

agent to  prepare
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5-choroformyloxyisophaloyl chloride from 5-hydroxy isophthalio acid in presence of composite
catalysts, and the effects of substrates ratio, solvent, temperature, method of feeding materials on
the reaction were discussed, as well the effects of the catalysts such as the single catalyst DMF,
TEA, pyridine, imidazole and the composite catalyst DMF/imidazole, pyridine/imidazole,
TEA/imidazole etc. There existed a couple of peak values at 1785.24cm™ 1764.12cm™
1603.20cm™'and 1599.92cm™ via the IR200 analysis for the product. The melting point of product
was 56.7-57.0 .The purity was measured via P680 HPLC, obtaining the weight ratio more than
99.4%, and the top yield of CFIC was 42.3%.

Keywords Triphosgene 5-hydroxy isophthalio acid 5-choroformyloxyisophthaloyl chloride
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Scheme 1 Formation of CFIC
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1 1R200 Thermo Nicolet Corperation
1785.24cm™  1764.12cm™  1603.20cm™  1599.92cm’™
-0COCl -COCl
2 P680 HPLC Dionex Softron GmbfH Corperation
THF 300 nm™ w CFIC >99.4%
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Note: Reaction condition: reacted 18 hours at normal
pressure and room temperature <10 ;
catalyst: TEA/imidazole
Fig. 1 Effect of material ratio on the reaction
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2.2

1
1
2
Tablel Effect of solvent on thereaction
Solubility
parameter  Polarity Reaction Yeild
Solvent . )
o fraction time(h) (%)
cal®Sem™S
Trichloro-
9.7 0.120 24 2.1
methane
THF 9.9 - 16 23.7
Toluene 8.9 0.001 24 <0.5
Chloro-
9.5 0.058 24 <0.3
benzene
Note: Reaction condition: reacted 18 hours at normal pressure and temperature <10 ; R=1.67;catalyst:
TEA/imidazole
3
2.3
DMF TEA Cotarca
2
1/3€1,C0-CO-0CCl, 2 3+HC
1 —w
A
13Nw
(CLCO-L=0+0=CCI2+ Chy +2Nu
Nut
+2/3Nu
I3(CLC=0+ C"E:O +0=CaL, +Ch R C"f]:fé} (active intermediate)
Representative example: 2=CI }C(CH3)2COH; 3:C13C(CH3):OCOC1;
Nu=C,HN
Scheme 2 A cyclic route for nucleophilic reactions of BTC
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1 DMF
Table2 Effect of catalyst type on thereaction

Amount
of Yield
Catalyst pKs catalyst o
x107
DMF 14 5.0 0
pyridine 8.8 5.0 10.8
TEA 4.3 5.0 9.5
imidazole 6.9 5.0 10.2
DMF/imidazole - 6.5 3.6
pyridine/imidazole - 6.5 29.3
TEA/imidazole - 6.5 23.7

Note 1 Reaction conditions reacted 18 hours at normal
pressure and temperature <10 ; R=1.67;solvent: THF
2 The amount of catalyst:m(catalyst) m(BTC)
3 The composition of composite catalysts:
m(imidazole) m(A).A was DMF,TEA or pyridine.
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Amount of catalyst X107
Note 1 Reaction conditions reacted 18 hours at
normal pressure and temperature <10 ; R=1.67;solvent: THF.
2 The amount of catalyst:w(catalyst) ~ w(BTC).

Fig.2 Effect of composition ratio and amount of catalyst
on the reaction
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Table3 Effect of reaction temperature on thereaction

Temperature

() 5-10 10-15 15-20 20-30 >30

Yeild(%) 237 251 245 13.8 6.7

Note: Reaction condition: reacted 18 hours at normal pressure R=1.67;catalyst: TEA/imidazole; solvent:THF
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Note: Reaction condition: reacted at temperature <10
and normal pressure ;R=1.67; catalyst: TEA/imidazole;
solvent: THF
Fig.3 Effect of reaction time on the reaction
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