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(1) Isoamylnitrite,

1,2-dichloroethane

15 min. RERHFEWREER,MAS. 4 ¢ D41k
BIYE T 30 mL HIEEFT 30 mL 7K (9 W, 4545 5
A 15 min. K S BIR G YR B E IR Mg,
3 AR, S i Ak a8 8] 2.2 ¢ |
@k RO B R a2 & K 33.33%. 'H-NMR
(cncly, 8): 7.50 ~7.41 (m, 2H),7.11 ~7.00
(m, 2H), 5.95 (s, 1H) ;% & mp 272 ~273 C.
1.2.2  2,6-fif§ 3-13, 14,15, 16-P4 & = 8 J#%
(b) BYE L

7F 100 mL B P Im A 0.95 ¢ (2.6 mmol)
UG = 85075 ,30 mL 2 FRIEF, vKIGHEFE , 2K I 1 Jin 4
mL 69% [ASER , K29 N 20 min. s vkis , =
TR S 24 b, 9K 05 B B e A 100 mL koK
L BEdE 3 b fEOK BEAS B IR B O R, 24 A
B4 B 1E 5] 0.26 g 2,6-fi§FL-13, 14,15, 16-]1
S ME M. PR 22.04% . 'H-NMR ( CDCI,,
8):8.35 (d, 2H),8.11 ~8.03 (m, 2H),7.66
(t, 2H),6.21 (d, 2H) ;% /5 mp 268 ~270 C.
1.2.3  2,6-"4 3-13, 14,15, 16-J9 & = M J#
(¢) W&

£ 250 mL Beifihm A 0.51 g (1. 11 mmol)
2,6- il HE-13,14 15 ,16-PY 4 = #4100 mL g
K, 0.1 g Pd/C.Jn#A$s £ I, W i 1.5 mL
KA B, I RIS 2 F 20 min. KB 4 h 5 45
1R BB 08, WA R, AR 5 B I 0 25 d A
an, ZAE A Sy B9 3 0. 38 ¢ 2,6- 8 Hk-13, 14,
15, 16-P4 4 = 8 475, 7 % K 86.40% . 'H-NMR
(cncly, 8): 7.17 (d, 2H) ,6.80 (t, 2H) ,6. 34
~6.27 (m, 2H),5.67 (t, 2H),3.47 (d, 4H).
AL R B L.

Cl

cl
HNO,

(2) Anthracene

cl
c COOH
cl NH,
cl

Cl
Cl al
Cl
gy % NO,
NO; R

Scheme 1

Pd-C

—_—

H,NNH,ZH,0

—_—
(CH,C0),0

T

a

NH,

Cl
Cl al
Cl
snle? ‘
C

Synthesis of monomer ¢



11 1

A Ap A T R A5 D h X B R S A4 0 B R RE T Y

1503

1.3 EBITERNER
3MREW IR WAL LG . il & Pl
9, 4E 50 mL B P A 0. 2114 g (0.5 mmol)
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Synthesis of polymers P1, P2 and P3
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Fig. 1 'H-NMR spectrum of monomer ¢
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Fig. 2 "C-NMR spectrum of monomer ¢
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VR AT 20 BRI e . 508 9k S0 Jie 1) A% 1 TR n €1 3.,
1. 65 Bif 3y FH 2L h By M fic g, B4 TR K 656. 15
B3 S — W b 9, 10-H i W g U, Ry 1 RS

237 ~8 Z AR IR LA A B Wi . 2141 P an
P 4,3062 em ' Ah oA IR L C—H B 4 4R 3h
Wi s 52972 2876 em ™' kb ok HE 3L C—H Y i1 45
P 3h W WU 5 1780 1723 em ™' b 43 5 A B 1 R
Xof R A 448 i 3 FXE R A 4 31 20 I AL 0 5 1600 1505
em ' Ah SRy IR AR B W U 0. 1376 em bl
C—N A 455 4% Bl W g 068 5 1095 742 em ™' b oy
W R B A8 T AR S W i . 7 30 °C TR s H AR
PEFE R, P1 AR R F B 0.36 g/dL, P2 (1 2 B2
H70.39 g/dL, P3 ({45 B Bk 0. 34 o/dL, Ui B
BB T R

Fig. 3 'H-NMR spectrum of polymer P1
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Fig. 4 FTIR spectrum of polymer P1
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R R RN L R ) = M 25 A 5 R
G i . = ) = A R 2 R B R T
BB W B 5 2 1] 119 'S M ARUR Sk B R A M AR
I, TSR T 58 & W B s P e, = R RS0
VAR TERE WL 1. Choi 28 it 5| A SR T3 45

il 32 %5 0y 23 TR A7 BH, & B e 2 WA SR R
LGS 0 & A B AR DU R T O SR R AT L,
U G = B I 45 e 1 SR TSIV i T T ok € A R 1
HH R, H b 3 BPADA B 5% IE IV e o 5k TG
3% 1.

Table 1  Solubility of P1, P2 and P3 in different organic solvents

Polymer CHCI,4 DMAc DMF NMP THF Pyridine m-Cresol
P1 ++ + + ++ ++ ++ ++
P2 ++ + + ++ ++ ++
P3 — ++ ++ + + - +
++ : Soluble at room temperature; + : Soluble at heating; + — : Slight soluble at heating; - : Insoluble at heating
2.4 #ERE AT P2 R BRI LR M. KA Pl

R4 PL P2 il P3 (B AL L AR TR (T,)
SR R 22 A B A HTAL (DSC) , 7E /R A
i, & 7 il B2 o 10 K/min, B % R iR 2
300 C &/ N TR, 78 0 ~300 C 2 [A] ¥
AR BB LA P1 P2 P3 ) 10% #K
A3 f IR E 4390 A 521,530 10535 C. X R T AE
BEYFEEP AR =BG, 5 RE
ek LA AR SR Y W B L A v Y B 3 A A AR
WL AR R, RAY P1.P2 P3 (VR &
M an &l 5.

100

Residual weight (%)

200 400 600 800 1000
Temperature (°C)

Fig. 5 TGA curves of P1, P2 and P3

2.5 REYWH BET 454f

VONEIIETE FAERORE FoF RN ARSI OR
e 77 K B &AW A7 1558 T P1.P2
A1 P3 f HE AL, Hoh P1OAI P3 [ BET KW
B34 15 A1 51 m*/g, P2 1 BET H 3% i f1°
370 m®/g, 5 5 5 SCHk AR 3 2R W B BET He % i
FRECEAR T 2 PR 4 = 25k 5 A
B WLV e 5 B b, T = A A R RR A = 4E N
PELERI DL R R B A B ARFR, R BT iR 5] A T =3
HILZE 4, SR AL R G YA e SR 5 R, F

P3 EOR A I AT = M R 25 A, (R
BPADA \BTDA AHA 6FDA K F i AL, Bt L
eI R/ — B EAT 22 £L A Jo 10 3R T A
Wt 2 B BE RN A2 + B3 5 A2 + B4 B4k
FIV AR 254 H ST L i R A ) P2
W2l A2 + B2 JE AR R G W, DLW aE i ik
THG BRI 45 1 7T LAAS B BoAy 2 AL i i 46
BREY), REY P2 19 N, W R — B B il £& fn 5]
6. AR ik — 2T IEAE AT .

450

W B

w0 O

oS O
T

300
250+
200
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T

02 04 06 08 10
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Fig. 6 Nitrogen sorption isotherms of P2
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N EAL B RS B i A AR IR S 3 Rl I
NS F] P1. P2 Fl P3 3 Fl B i , ¥ 76 DMAc,
DMF .NMP Pyridine ,m-Cresol 1 B 75 K 4 ¥ 145 fit
PE, i P1 A P2 £E CHCL R 34 7] % 05 F 58 2 0
fift. 7E 0 ~300 C Z[H & A & I W] G0 358 10 5%
A8 EE L, P P2 1 P3 A3 fifk Ut B 3 0l Ol 521,529
1535 C. AW P2 i B 2 £L R W i, BET
FeFm AN 370 m*/g.
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Synthesis and Properties of Polyimides Derived from Triptycene with D ;h Symmetry

Xue-jian Zheng, Yu Shao, You-hua Xiao, Sheng-hua Du, Lin Cheng”
( College of Material Science and Engineering , Huaqiao University, Xiamen 361021)

Abstract 1,2,3,4-tetrachlorotriptycene was synthesized by Diels-Alder reaction using tetrachlorophthalic
acid and anthracene. Then by nitration and reduction of 1,2,3,4-tetrachlorotriptycene, 2 ,6-diamino-13, 14,
15,16-tetrachloro triptycene diamine monomer was prepared. Novel triptycene polyimides were synthesized via
a two step polycondensation by 2,6-diamino-13, 14,15, 16-tetrachloro triptycene diamine and bisphenol A
dianhydride and hexafluoro dianhydride and 3, 3’, 4, 4’-benzophenone tetracarboxylic dianhydride. The
structure of 2, 6-diamino-13, 14, 15 16-tetrachloro triptycene diamine monomer was characterized by 'H-
NMR,"”C-NMR and FTIR. The structure of polyimides were characterized by 'H-NMR , FTIR , the properties of
the polymers were investigated by solubility , thermal properties,inherent viscosity and BET. The results showed
that polyimides containing the tetrachlorotriptycene structure had good solubility, polymers could be dissolved
in common organic solvents,such as DMAc,DMF,NMP,THF , pyridine and m-cresol. In particular, polyimides
based on bisphenol A dianhydride and hexafluoro dianhydride were easily dissolved in chloroform at room
temperature. These polyimides had excellent thermal properties,the glass transition temperature of the polymers
was not found between 0 ~300 C and the 10% weight loss temperatures of these three polyimides were all
above 500 °C. The three polymimides also had good film forming properties giving light transparent films,
wherein the polyimide films based on bisphenol A dianhydride were colorless transparent. The polyimide based
on hexafluoro dianhydride with BET specific surface area of 370 m’/g was a novel porous polymer.

Keywords Polyimides, Triptycene, Solubility, Thermal stability, BET specific surface area
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