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263.1 4 M+H 3
2 1424 em™" 1345 em™!
2.1
4 1 4 3412
N N N N- -3- 4- - em™ ! 3322 em™!
1 5_ 19 20 1 4_
12 .1 5- 4- "H-HNMR 3 5  8.20
~9.46 4
B
2 Pd/C 6.62 ~ 8.92 B
"H-NMR " C-NMR 5.61 5.39 B C-NMR
IR MS 4 4 )
3 1 2. '"H-NMR "C-NMR IR MS
Table 1 The data of melting point EA IR and MS of compounds 3 and 4
Elemental analysis found % caled
Compd. mp C IR KBr cm™! MS M *
C H N
3 290 ~ 292 58.15 59.25 3.02 3.11 16.86 17.28 3068 1598 1541 1424 1345 852 —
4 261 ~ 262 72.55 73.28 5.14 5.34  21.63 21.38 3412 3322 3213 1631 1601 1587 1520 844 799 263.1
Table 2 NMR data of compounds 3 and 4
Compd. BC-NMR & "H-NMR &
3 161.21 156.26 149.08 147.73 142.30 140.04 9.46 s2H 8.69 d2H J=8.8Hz 8.42 d2H J=8.4Hz 8.39 d
130.04 129.04 128.35 124.26 124.10 2H J=8.4Hz 8.20 d 2H J=8.8 Hz
n 161.31 153.29 151.14 149.23 129.47 128.79 8.92 s2H 8.08 d2H J=8.4Hz 7.47 d2H J=8.4Hz 6.67 d
126.83 124.50 120.97 114.35 113.38 2H J=8.4Hz 6.62 d2H J=8.4Hz 5.61 s2H 5.39 s2H

 The data of ' H-NMR were obtained at 400 MHz and "> C-NMR at 100 MHz " The data of 'H-NMR were obtained at 300 MHz and "> C-NMR at 75.4
MHz.

2.2
3
4. 2.12 ~5.67
dl/g
1 FTIR KBr v
cm”! 1773 ~ 1778 em™'  asym C=0
stretching 1707 ~ 1712 em™  sym C=0
stretching 1344 ~ 1359 em™' C—N stretching 4000 3300 3000 2500 2000 1500 1000 300

Wavenumber (cm ™)

1075 ~ 1082 ecm™' 716 ~ 735 ecm™' imide ring
. -1

formation 1700 ~ 1650 cm Fig. 1 Thin film FTIR spectra for PI-1 and PI-5

3500 ~ 2800 cm ™'
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PMDA BPDA
PI-1  PI-2 H,S0, PI-3 PI-4 .
1,50, 185 ~ 282 MPa 3.5~
6.46 GPa . 4
BPDA PDA 50% PI-3 PL7
BPDA
H, SO,
PDA
3
T, 280 ~ 437°C
5% T, 548 ~ 588°C Table 4 Mechanical properties of polyimides
Tensile strength
PI-1 Elongations ¢ Modulus
Code Pls % to break P
- o a
PI-2 B PMDA MPa
PI-1  PMDA-PDA/4 0/100 10.1 254 5.66
PI-2  PMDA-PDA/4 25/75 9.3 185 4.84
PI-3  PMDA-PDA/4 50/50 16 280 6.46
PDA Pl-4  PMDA-PDA/4 75/25 9.1 185 3.81
PI-5 BPDA-PDA/4 0/100 35 281 5.71
PI-6  BPDA-PDA/4 25/75 41 264 3.67
3 PI-7  BPDA-PDA/4 50/50 51 282 3.5
T T5 PDA PI-8  BPDA-PDA/4 80/20 35 265 4.51
PDA * Measured at room temperature in air using an Instron model 1122 at a
drawing rate of 5 mm/min
75% PI-2 PI-6 T
PDA
PI-1
PI-2
Table 3 Thermal properties of polyimides PI-3
. PI-4
ik Ty T, In air PI-5
Code Pls Ts Tho PI-6
dil/g Cc?b® «€? PI-7
LT PI-8
PI-1  PMDA-PDA/4 0/100 5.67 Ud® 390 545 585
1 1 1 1 1 1 1 1 1 1
PI-2  PMDA-PDA/4 25/75 4.42 Ud® 46 577 590 0 10 20 30 40 50 60 70 80 90
PI3  PMDA-PDA/4 S0/50 3.45 153.9 437 574 592 200)
PI-4  PMDA-PDA/4 75/25  2.66 160.3 433 548 579 ! i o
PLs BPDA-PDA/4 0/100 309 173.4 298 573 600 Fig. 2 WAXD curves for polyimide films
PI-6 BPDA-PDA/4  25/75 2.83 159.9 280 588 607
PI-7 BPDA-PDA/4  50/50 2.52 172.6 282 564 591 2
PI-8  BPDA-PDA/4 80/20  2.12 160.1 287 556 578 X 2 ~ 80°
# Inherent viscosity of poly amic acid s measured with 0.5 g/dL in DMAc 2 ° /min. PMDA
at 30°C " Obtained from dynamic mechanical thermal analysis at a 20 =20°
heating rate of 5 K/min at 1 Hz © 5% and 10% weight loss in air BPDA
obtained from thermo gravimetric analysis at a heating rate of 10 K/min
¢ i 20 =20°

¢ Undetected

4 BPDA

PMDA

20 =25°
PDA
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SYNTHESES AND PROPERTIES OF POLYIMIDES DERIVED FROM
2 5-BIS 4-AMINOPHENYL PYRIMIDINE

XIA Aixiang' > LU Guanghua' > QIU Xuepeng' DING Mengxian' GAO Lianxun'
! State Key Laboratory of Polymer Physics and Chemistry ~Changchun Institute of Applied Chemistry — Chinese Academy of Sciences  Changchun 130022
2 Graduate School of the Chinese Academy of Sciences Beijing 100049

Abstract Aromatic diamine 4 containing 2 5-disubstituted pyrimidine structure was synthesized via a condensation
reaction of vinamidium salts and amidine chloride salts followed by hydrazine palladium catalyzed reduction. A series
of homo- and co-polyimides containing pyrimidine units were prepared from the diamine and 1 4-phenylenediamine

PDA  with pyromellitic dianhydride PMDA or 3 3’ 4 4’-biphenyl tertracarboxylic dianhydride BPDA via a
conventional two-step thermal imidizaton method. All of the polyimides showed excellent thermal stability and
mechanical properties. The glass transition temperatures of the resulting polymides are in the range of 280 ~ 437°C
and the 5% weight loss temperatures are in the range of 545 ~ 588°C in air. The polyimides films possess strength at
break in the range of 185 ~ 282 MPa elongations at break in the range of 9.1% ~ 51% and tensile modulus in the
range of 3.5 ~ 6.46 GPa. The polymer films are insoluble in common organic solvents exhibiting high chemical
resistance .

Key words Polyimides Pyrimidine Thermal property Mechanical property





