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Abstract: This study reported the synthesis of perfluoropolyether intermediate (TP~COOCFs) having
a CF3 functional group via electrophilic fluorine substituting direct fluormation from PFPE intermediate
{TP—-COOCH;3) having a CHs functional group, which was synthesized by the ring opening polymerization
and methy! 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—COOCF;, via direct fluorination converting CHs of TP~COOCHj;
to CF3 of TP—COOCF; with 95.4% vield.
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Ak JAAM B2 AHETFe =8 W21 Table 190 U
BRIl 2RV B4R A5dEFe 28] gJste] CFp et #
5715 71 TP—COOCF; 3% (No. 2)-& 7hds] Aspd o
L3} 72tk WA autoclave (1 L) 9 YRS} 7457 25+ 44
298 9 263 K& $4]3+ & TP—COOCF;3(5 g, 0.015 mob) ¢} R—
113(100 g, 1.076 moh) & ¥kg71el ¥ar 147t skslgict. wk
I ALTINE 50 Lhrd] £EE 1ARFFS Y, £k B B
wo] 0.2(Fz: No=2 : 8)Q1 T37IAE TY FHOR 20/ +
sty AHEFe=3 HYE AMERIth v He R HAAvtas
X7 FYste] AR BRTIAE Al whe-& 9Esila, ol
W AeAZE AAEle] HF AA3ER] TP-COOCEE s,
¥F NMR (300 MHz, CDCls, ppm); —83.28(s, 3F), —130.82(m,
2F), —82.74(m, 5F), —132.12(, 1F), —81.08 (m, 5F), FTIR(KBr,
em™D): v=2950, 2350, 1788, 900~1400. 'H NMR (300 MHz,
CDCls, ppm): & 7.18 (Figure 5).

2M TP-COOCH; ¥ TP—COOCF;%] A& HP-PONA
capillary A3 &3} gas chromatography (GC, DS 6200, FID,
Donam Inc)Z A}gslo] gelsigic). TP—COOCH; 2 TP—COOCFs
9] Wt A27)= KBril< 183k Fourier transform infrared
spectroscopy (FTIR, FTS—175C, Bio—Rad Laboratories, Inc.)
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1. F, gas cylinder

3. Buffer tank

5. N gas cylinder

7. F, absorber(Al,03)
9. Rotary vaccum pump 10. Autoclave
11. Circulator

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

6. Pressure gauge

8. Liquid nitrogen

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 Fy Partial  Fo/Nj Feeding rate Temperature Pressure Time Conversion by
) g (mol) g (mol) pressure (L/hr) X) (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; by electrophilic fluorine—
substituting direct fluorination.
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Figure 2. Reaction mechanism of TP~COOCF; via electrophilic
fluorine substituting direct fluorination.
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Figure 4. FTIR spectra of TP—COOCH;3 and fluorinated TP—

COQCHy3 after different reaction times: (a) TP—COOCHs; (b) TP—
COOCF3—5 h; {c) TP—COOCF3—10 h; (d) TP—COOCF5;—20 h.
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Scheme 2. Reaction mechanism of TP—COOCF; by electro—
philic fluorine substituting direct fluorination.
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