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HEL 9l ukgAzio] TP—COOCF; gdoll njxli= ekl tisle] 1a3isict. A8dy), 50 23]
& 23lst 2lollA] GARE ek Zlo] ¥RkgE Haglslo] AdkeS AIE ZeR YRtk FTIR,
NMR ZAr}25E TP-COOCH;2] Ut CHy a7 17 IHAMY B3 AHEF2 2315 B3] Ch; Ts7]=
2)gkElo] HF AAAEQ TP—-COOCF37} 95.4% 9] Ag-Er e 2L ghels 4= QIgih

Abstract: This study reported the synthesis of perfluoropolyether intermediate (TP—COOCF3) having
a CFj3 functional group via electrophilic fluorine substituting direct fluorination from PFPE intermediate
(TP—COOCH3) having a CHs functional group, which was synthesized by the ring opening polymerization
and methyl esterification of HFPO. The effects of reaction conditions such as the amount of solvent,
fluorine partial pressure, reaction time, were investigated. The results showed that the yield of fluorination
reaction became the highest when the reaction was carried out in a mild condition for a long reaction time,
which also minimized side reactions. The sample was characterized by FTIR and NMR, which confirmed
the synthesis of the final product, TP—COOCFs3, via direct fluorination converting CHz of TP—COOCHj3
to CF3 of TP—COOCF; with 95.4% yield.

Keywords: hexafluoropropylene oxide, perfluoropolyether, liquid—phase direct fluorination.
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CDCl3, ppm): & 7.18 (Figure 5).

2M, TP—-COOCH;3; W TP—COOCF32] g2 HP—PONA
capillary A5 2t gaS chromatography (GC, DS 6200, FID,
Donam Inc.) & A3} gR1sISI) TP—COOCH; %! TP—COOCFs3
9] Wt Z87)= KBrig2 ©]8-51¢] Fourier transform infrared
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1. F, gas cylinder
3. Buffer tank

2. HF absorber(NaF pellet)
4. O, gas cylinder

5. N, gas cylinder 6. Pressure gauge

7. F, absorber(Al,O;) 8. Liquid nitrogen

9. Rotary vaccum pump 10. Autoclave

11. Circulator

Figure 1. Schematic diagram of electrophilic fluorine substitu—
ting direct fluorination apparatus.

Table 1. Summary of Reaction Conditions for Synthesis of TP-COOCF;

No TP—-COOCH3 R—-113 Fo Partial Fo/Ny Feeding rate  Temperature Pressure Time Conversion by
) g (mol) g(mol) pressure (L/hr) (K) (MPa) (hr) GC (%)
1 5(0.015) 100(0.538) 0.2 5 278 0.1 20 68.2
2 5(0.015) 200(1.076) 0.2 5 278 0.1 20 95.4
3 5(0.015) 300(1.614) 0.2 5 278 0.1 20 83.1
4 5(0.015) 200(1.076) 0.2 5 278 0.1 10 71.4
5 5(0.015) 200(1.076) 0.2 5 278 0.1 5 28.6
6 5(0.015) 200(1.076) 0.4 5 278 0.1 20 60.7
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Scheme 1. Synthesis of TP—COOCF;3; by electrophilic fluorine—
substituting direct fluorination.
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Figure 2. Reaction mechanism of TP—COOCF3 via electrophilic
fluorine substituting direct fluorination.
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Figure 4. FTIR spectra of TP—COOCHj3 and fluorinated TP—
COOCH; after different reaction times: (@) TP—COOCHs; (b) TP—
COOCF3—5 h; (¢) TP—COOCF3—10 h; (d) TP—COOCF3—20 h.
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