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Synthesis and Properties of the Polymer Based on Benzoxazine with
Two Perfluorohexyl Side Chains
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(“ East China University of Science & Technology, School of Materials Science and Engineering, Shanghai 200237)
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Organic Chemistry, Chinese Academy of Sciences, Shanghai 200032)

Abstract A new benzoxazine with two perfluorohexyl side chains (M1) was synthesized and its homopolymerization was
investigated. The results showed that the curing of M1 was occurred at near 257 ‘C, whereas the curing onset temperature can
be lowered to 183 C when a catalyst of 5 wt% imidazole was added. The cured M1 exhibited higher thermal stability with
5% and 10% weight loss temperatures of 337 and 382 C, and a char yield of 45.9%, respectively. The cured M1 exhibited
also good electrical properties with dielectric constant of 3.78 in a frequency of 1 MHz. The water absorption of the cured M1
was below 1%, and the surface free energy was 6.98 mN/m, respectively.

Keywords benzoxaizne; thermal stability; dielectric constant; water absorbance; surface property
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NG PEAG, 3 T 0 (TLC) S 22 31/ B 1 H bk
Y, JEAEBE R R AR, AFT = yiest. ([,
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Figure 1 'H NMR (a) and "’F NMR (b) spectra of M1 mono-
mer
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W R Z F R PE(DSOFIT M1 I AAT A,
Wi 2 Fros. JArE 133 °Coh M1 R mim g, M1 76
TCEAFIAE R, 76257 CIFERRE 1L, HAE281 CHEL
B KRG, B ACTE 90 T/g. NN 5 wt% ) [ 4L 71
WK, JCEN b R L P B 2 183 °C, JFfE212 Cild
IR KT, [RIE, [ AR 58, 45 M (1
T AR, Ik REAS B, T LOW SR PIAN A

Boz-rf
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Heat flow
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Figure 2 DSC traces of M1 monomer and M1 with 5 wt%
imidazole respectively
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Figure 3 FT-IR spectra of M1 curing at different temperatures
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Table 1 Water absorption of poly(M1) at room temperature
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Figure 5 Measured receding contact angle of poly(M1) used
water and formamide as wetting liquid
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gt — b, 3L 5%F1 10% 1 F 3 O e
G3h 337 R 382 C, BHRARHN 45.9%. [FIHF M1
A B AT AR R W K (< 1%) AL T H i fig(6.98
mN/m), XHSAH T T 2GR U B AR, A
AU HON 3.78. XS R AFIEREAETE M1 R AR
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IK ¥ B (AR, 98%) . 2 5 H1 [ (96%) FH ll] & 4k, 4t
(96%), [ 25387 2 &) H i K (99.9%) « 4- B R i
(99%) B (AR, 99%)F 4,4'- G K2 FFE(97%), Bl
T AT, AR EE (DL, AAbER), FBBiEE
AR AT 37% P (o T al), il gl 2
IRFA AL 445 CpEA R 5,5'- 300 F K b 1 18y
h S
3.2 MXERMEMNEE

WA R ] Mercury 300 A% REILIRAL, ¢
WK Bruker AM-300 AZREIEHRAN; 78 28 F1 4 Gk
(DSC)KH TA Q200 7~ ZFIHfi T AN, PRI 3 mg L4 FF:
b AL, FURAA 50 mL/min, BL 10 K/min [f7F
IR N TEE 300 °C; HVE 125 (TGA) K H i oth
TG 209 F1 BIBE ML, FREL 10 mg Ao FE T
FACEIH I, ZA R RN 30 mL/min, LA 10 K/min [£]
FHE R Z N F IR TR 800 C; £I4MGit KA NICOLET
380 FTIR J¢if4%, KBr Ji /7, F13#7EH 500~4000 cm ™',
- HPERE KA BDS40 (Novocontrol GmbH) i 73 #5347
1, AR 1 MHz, FHIE, KR ST B Ak
HONER 22 em, BE N 2~3 mm 1 EAEE F; Hfdfh
% POWEREACH JC2000C F43 Al f A%, it i,
AR R BB M R e v, 53 S 0 A A R PR [ A A
FeIm, WA A, TRl
3.3 HBIKHIEMK
331 44-BFERQ-[4-(ERTE)REATRETF
FRE}(3)896- A%,

1] 100 mL % EHEF A 1.56 g (6 mmol) 5,5V F
KoK M BERN 50 mL [KTC/K L%, INAE a3, 2218 in
5 g (12 mmol) 4-25 CEEARNE, KA 0.5 h, RINVAKRA
KEFEE AN . RN 2 h 5, RN, [RAH,
hE, NS IR, MR A AR R 4.93 g (4.67
mmol), N7 77.8%. 'H NMR (300 MHz, CDCl5)
5: 12.74 (s, 2H, OH), 8.59 (s, 2H, CH=N), 7.64 (d, J=6
Hz, 4H, Ar-H), 7.35 (d, J=9 Hz, 4H, Ar-H), 7.29 (s, 1H,
Ar-H), 7.20 (s, 2H, Ar-H), 7.02 (d, J=9 Hz, 3H, Ar-H),
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3.96 (s, 2H, CH,); “"F NMR (282 MHz, CDCly) o:
—81.19 (t, J=17.77 Hz, 3F), —110.91 (t, J=26.51 Hz,
2F), —121.96 (s, 2F), —122.36 (s, 2F), —123.34 (s, 2F),
—126.68 (s, 2F). Anal. calcd for C3oH,0F26N,O,: C 44.93,
H 1.93, N 2.68; found C 44.80, H 1.99, N 2.67.
332 44-TFHERQ2-[4-(A ATV FERL T A
BN} (4) 895,

¥ 17 g (16.31 mmol) 3 JIAFIZEH 100 mL /KL
P () Ve, N BERE 5 min. AR JEIN AR
B 0.5 h In—3K, 4% ZIRMIA(0.64 gX3). RV 2hJE, #§
WO . RN K, BT A aERY). o8
CERAIL, SRR T, 98, TeHaon. 52
6 [ 4458 K 16.86 g (16.15 mmol), 7=Z 99%. 'H NMR
(300 MHz, DMSO-d;) d: 9.40 (s, 2H, OH), 7.25 (d, J=9
Hz, 4H, Ar-H), 6.98 (s, 2H, Ar-H), 6.82 (d, /=15 Hz, 2H,
Ar-H), 6.74~6.67 (m, 6H, Ar-H), 5.76 (t, J=12 Hz, 2H,
NH), 4.15 (d, J=3 Hz, 2H, Ar-CH,-N), 3.61 (s, 2H, CH,);
BC NMR (100 MHz, DMSO-ds) §: 155.45, 147.33,
129.87, 129.38, 128.66, 127.84, 126.42, 119.23, 115.32,
112.73, 42.16, 40.14; F NMR (282 MHz, DMSO-dj) J:
—81.06 (d, J=28.20 Hz, 3F), —108.32 (s, 2F), —121.98
(s, 2F), —122.25 (s, 2F), —123.32 (s, 2F), —126.57 (s,
2F). Anal. calcd for C3;oHFN,0,: C 44.84, H 2.12, N
2.68; found C 44.80, H 2.41, N 2.57.
333 A RSRITHER M1 696,

¥ 15 g (14 mmol) 4 A1 100 mL {545 I A F] 250
mL (WP COR, Z202in 2.4 ¢ 10 37%H IEAR (30
mmol). IIFAFFR, RN 2 h &G, AEEWE. ¥RMN
W ZE KV =3, oK RN T8, kg, et
3] O R B 4K 15.06 g (13.80 mmol), 77K 98%.
m.p. 133 °C; '"H NMR (300 MHz, CDCl;) d: 7.45 (d, J=9
Hz, 4H, Ar-H ), 7.13 (d, J=6 Hz, 4H, Ar-H), 6.95 (d, J=6
Hz, 2H, Ar-H), 6.79 (d, J=6 Hz, 3H, Ar-H), 6.75 (s, 1H,
Ar-H), 5.36 (s, 4H, OCH,N), 4.64 (s, 4H, ArCH,N), 3.79
(s, 2H, CH,); *C NMR (100 MHz, CDCly) d: 152.65,
151.05, 134.07, 128.61, 128.20, 126.84, 120.44, 117.19,
116.54, 77.87, 49.97, 40.35; "F NMR (282 MHz, CDCl,)
5. —81.25 (t, J=21.43 Hz, 3F), —110.35 (t, J=31.58
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Hz, 2F), —121.97 (s, 2F), —122.33 (s, 2F), —123.29 (s,
2F), —126.61 (s, 2F); IR (KBr) v: 2904, 1610, 1510,
1229, 1200, 1172, 1100, 1038, 942; HRMS (ESI) calcd for
C4HyN,O,F,6 1070.6, found 1070.7. Anal. caled for
CuHasF26N,05: C 46.01, H 2.26, N 2.62; found C 45.78, H
2.38, N 2.61.
34 M1 EEMRIHIE

FREL— 2 1) M1 RS T 50k 5% IR 467
BRME, T ISR R BRI TR, TR A A RG
B ARBIABE A, 100 CEZ 15 2 h LABR K 55
WA AR, e MR AR 170 °C/1 h, 180
“C/1 h, 190 °C/1 h, 200 °C/1 h, 210 “C/1 h, 220 °C/1 h,
SRJG HARAEN T, 33 M1 RS
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