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Figure S1. 1H NMR spectrum of TFBP in DMSO-d6
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Figure S2. 1H NMR spectrum of BDTF in DMSO-d6
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Figure S3. FT-IR spectra of FPAEs
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 Figure S4. 19F NMR spectrum of FPAE-5 in CDCl3



Figure S5. 13C NMR spectrum of FPAE-4 in CDCl3

Figure S6. HSQC 2D NMR spectrum of FPAE-4 in in CDCl3



Figure S7. HMBC 2D NMR spectrum of FPAE-4 in in CDCl3
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Figure S8. TGA curves of FPAEs in nitrogen
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Figure S9. TGA curves of FPAEs in air
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Figure S10. DSC curves of FPAEs
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Figure S11. Representative stress-strain curves of FPAEs
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Figure S12. UV-Vis spectra of FPAEs

Figure S13. Images of FPAEs films



30 40 50 60 70 80 90
1.5

2.0

2.5

3.0

3.5

4.0

D
ie

le
ct

ric
 C

on
st

an
t

Temperature (°C)

 FPAE-1
 FPAE-2
 FPAE-3
 FPAE-4
 FPAE-5

(a)

30 40 50 60 70 80 90

0.002

0.004

0.006

0.008

0.010

D
ie

le
ct

ric
 L

os
s

Temperature (°C)

 FPAE-1
 FPAE-2
 FPAE-3
 FPAE-4
 FPAE-5

(b)

Figure S14. Dielectric properties (a) Dk and (b) Df of the FPAEs at 11 GHz as a function of 
temperature

Table S1. Solubility properties of FPAEs a

Entry NMP m-
cresol DMAc DMF THF 1,4-Dioxane DMSO CHCl3

FPAE-1 ++ ++ ++ ++ ++ ++ ++ ++
FPAE-2 ++ ++ ++ ++ ++ ++ - ++
FPAE-3 ++ ++ ++ ++ ++ ++ +- ++
FPAE-4 ++ - ++ ++ ++ ++ - ++
FPAE-5 ++ - ++ ++ ++ ++ - ++

a Determined at a concentration of 0.1g·dL-1, ++: soluble at room temperature; +-: soluble 
on heating; -: insoluble on heating.



Table S2. Comparison of FPAEs in this work and other reported FPAEs

Ref. FPAEs %F a Dk Df
Tg

 b 

(oC)
σt

 c 

(MPa) E d (%)

[1]
N

O

O O

F F

F F

F F

F F
n 22.1 2.66

(1 MHz)
0.0063
(1 MHz) 260

[2] O O

F F

F F

F F

F F
n 37.6 2.31

(10 KHz)
0.0046

(10 KHz) 127

[3]
CF3

F3C

O
CF3

CF3
O
n 36.7 2.81

(1 MHz) - 181

[4] N

O

O O

CF3

O

n

8.9 3.04
(10 GHz)

0.0048
(10 GHz) 213

[5] O
CF3

CF3
O

FF

F F

F F

FF
n 42.2 2.61

(100 KHz) - 182 36.5 12

[5]
O C O

FF

F F

F F

FF
n

23.6 2.30
(100 KHz) - 262

This 
work

O

CF3

F3C

O

F3C

CF3
n

37.5 2.26
(10 GHz)

0.004
(10 GHz) 195 72.7 33.0

This 
work

O

CF3

F3C

O

F F

F F

F F

F F
n 43.2 2.07

(10 GHz)
0.002

(10 GHz) 200 73.2 35.0

a Fluorine content; b Measured by DMA; c Tensile strength; d Elongation-at-break.
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