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1.1 FEEE
1.1.1 #5% FRZ_HEX ZRER . SERHIHES A K IR TSR
B ;DMAc A TAL& L P,Os TG LM ERR S X A fE X BT
RGBS b I ATE A, HeAEX IR E S
1.1.2 X 2% . Varian Unity 400; £L #}; Bio-Rad Digitab Division FTS-80; DSC:
Perkin-Elmer DSC-7; T, : Perkin-Elmer TGS-2; 8 5.4 :RY-1, B E i+ KL IE .
1.2 BEHSH

TREENEL
1.2.1 22,4 ZREFE)-HHE 107 F 100 mL =ZF, A 31.8g(0.3 mol )& =
L, 3.0g(0. 1mol) L HEH B, 3. 02(0.017mol) X F A BERE, #£95°C F B 3h, BB M

* 1998-05-05 R, 1998-10-27 B  ER A RB L ES RHHH (X4 5 29774029); »+ ERBEEA
520



5H B ESE FUAFEETNERGYNER 521

CH, CH, CH,
? CH,
TS
2 + HCH 3
G 95T
CH, CH; CH
NaOOC © COONa
HNO3(30% ) KMn0,, OH™
refluxing refluxing

Fig.1 5.5 -Dicarboxylic dichloride-7, 7 -dioxo-2, 2’-spirodi{ benzotetrahydrofuran}

B B MR, BB R 142~ 144C /3mmg( SCHRE 5. 140 ~ 142°C /399Pa) (18 {7,
8124, HE 55% .

1.2.2 5,5 -28E7,7- 22,2 U-GEHFNEAKM)2 -2, ZHEFHE)-H
£ 18.0g(0.08mol), A S00ml. =ZHHHH, H 280mL 30% MRS, EE X NO, KM
HOAHZEER, HE, EHET 300ml 10% NaOH B . A S00mL =F Pt E
B, A LA 30.0g KMnO,, ELE KMnO, BB A RBONIE BHEZHR, B
MnO,, i BRER b 2 pH<1, MM H 2h, R AFEEE, TR BHCEE, BKEkES
7, 7 100C 4T 24h, 82 19.6 2, W EK 71.1%, B 45 >400C . F 2 5 2 ) NMR #%. IR i
BRAE 1700cm WA RER C= O MEER S R, TR C= O {8 & 3% 3h B e g ) £¢
1807cm 't . ERAHE R I HME(C, H):60.00%,2.35% ; EWI{E.59.70%,2.23%.
1.2.3 5,5 "HERE7,7 282, 2 BRGEHFMERM)II  E26.0 g(0.08mol), BF
100mL BEHH, BIA 50mL R IWH, o lal i 6h, 2K LR RN A ZF M, MR T a5 HE
LI CHCY/CCly Gy, B R A MK 6.2¢, 103 93.2%, I8 229~ 230C . TRIHTE
BOHEHC,HCD:54.11%.1.59% . 18.73% ; LMI{H:53.98% .1.30% .18.86 % .
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Fig.2 '"H-NMR of 5,5 -dicarboxylic-7, 7"-dioxo-2, 2’-spirodi{ benzotetrahydrofuran)
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1.3 RERM

1.3.1 EBEMSE 1§ 200.0mg(0.53mmol)3.57.3mg (0.53mmol ) (8] 3 — R i A
10mL $IEHEP, BEEHKKIA 84.0pl KM, 3. 7ml DMAc, B THRE 120 B
MEmEAA 100ml F8, BBERAGCERESY, APNERE, ERRKERETH
HRHHE 24h IR EZRRPIMLIER DMAc, AN RS YE OCHES THRA T T#
24h, BE AW 237.2mg, WE 99.1% HERFEU BB SLH _HSHNENT —
FAMEBRKE(EABRRERE 3).
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Fig.3 Synthesis of polyamides

1.3.2 EBEWEOHSE ¥ 200mg BBEEE T 3mL DMAc 9, ¥R R S R854
5XSem FARBRE E, A SOCHEZ TRMAHTH# 24h. B 150C HZ R4 T T4 24h
PAB: R DMAc, B/ BIRE O BHMM.

1.3.3 ERMSE FE—250mL #EHEP A 452.5mg(1.2mmol)3 F140mL CH,Cl,,
PPk 3 S5 M. 7 100mL FARFHIA 273.6me(1. 2mmol ) S # A.0.1g(2.5mol) NaOH
f18.0mg TABE=ZZERLE, A 60mL H,O FEAEZLER CRNBFPHE
R EAKERD REKREZBE THERMARE 1h. B 250mL ABR-LEHE
DB EE_EILE BHERYEA SOnL BKP, NEXEBEOEHRREEELR,
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BHARBAREDE, XA IR R. HEGARERKRRETHRE 240, BE

SOC HIEZ T M b T 4% 240, IR ER KX RERECESHRELA 4).
0

+2n HCl

Fig.4 Synthesis of polyesters
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Fig.5 'H-NMR spectral of polyamide 3b
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Fig.6 IR spectral of polyamide 3b
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Fig.7 DSC curve of polyamide 3a

B AR VU RE, Nl F H, BLARIRXX
WEEFF A A BORM R, B F EHNREE
PEABIFA R 3 M ESFHINLES

B AR T R R, B &SI R R L TIURRBER R R 3 RS ARSI R
Vg, BRLRER T, 76 185~218C 2 [, ERSMZSTRE 10% MR E XS E 400T
PLE, S RO AR BB RS BT RVE. 3d 5 FEP S HHRIERBEY -
CF, X0, 3R 74 FRIGHE/ER, BE T2 PGSR, AW T, Hik289.4C. A7

B A 3a B9 DSC #i 5.
Table 1 Viscosity and solubility of polyamindes and polyesters*
Pian Solvents®
polymer
(dL/g) DMF NMP DMAc THF DMS0 cresol CHCL CH;CL
3a 0.75 + + + - + - - -
3b 0.54 + + + t + - - -
3c 0.64 + + + + + - - -
3d 0.95 + + + + + - - -
3e 0.52 + + + + + - - -
M 0.70 + + + + + - - -
3 0.32 - + + + + - - -
3h 0.30 - + kS + + - - -

a) + :soluble at room temperature; — ; insoluble at room temperature and on heating; + :soluble on hataing;
b)DMAc: N, N-dimethylacetamide; NMF ; N-methyl-2-pyrrolidone ; DMF: N, N-dimethylformamide; THF:
tetrahydrofuran; DMSO: dimethyt sulfoxide
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Table 2 Tensile properties of polyamide films " Table 3 Thermal properties of palyamides and polyesters
Strength at  Elongation at Initial T(C)Y

Polymer break point  break point modulus Polymer Td(T) in N, in air
(MP) (%) (GPa) 3 185.2 4441 414.5
3a 58 15 1.5 3b 218.0 446.0 42,5
3h 72 18 1.4 3c 199.5 444.3 421.3
3c 66 12 1.4 3d 289.4 448.7 429.5
3e 201.0 418.6 402.4
3d 87 a 2.9 r 179.4 450.9 393.2
3e 54 10 1.1 ag 184.5 408.2 399.6
at 99 23 2.7 3h 185.5 388.7  388.5

* films were cast from polymer solution in DMAc a)base line shift in the second heating DSC trace, with a

heating rate of 10T /min; b) temperature at which 10%
weight loss was recorded by TG at a2 heating rate of
10°C /min

2.2.2 REHSHR AXKAFOESR T WFHER, REETHAE C—O WRERIK
Wk 7E 1800cm B, FIBFIMAEA C—O MRENBIAE 1740em ™. hE 1 THEH,
XA RSB RTERE, EXRP, WAIHERAENTIM, mBH.1,2- 845
%, BHRREFIAREENREE AR BREH SR, FE RS HEARENR
FHRBREER X BN T, BEARKERHEHTES.
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SYNTHESIS OF A NEW KIND OF POLYAMIDE AND POLYESTER
INCLUDING AROMATIC SPIRODILACTONE

YANG Jian, HAN Fushe, GAO Lianxun, DING Mengxian
{ Changchun Institute of Applied Chemisiry, Chinese Academy of Sciences, Changchun 130022)

Abstract A new kind of monomers including aromatic spiroditactone——35, 5’-carboxy-7, 7°
-dioxo-2, 2'-spirobi{ benzo-[ cJtetrahydrofuran) is synthesized from m-xylene and
paraformaldehyde. It is converted to a series of polyamides and polyesters by means of low-
temperature solution polycondensation and interfacial polycondensation. NMR and IR
spectra, solubility, mechanical and thermal properties of all these polymers are investigated.
The polymers have high glass transition temperatures and good thermal oxidative properties.
All polyamides have high viscosity and good solubility in strong polar organic solvents such as
DMSO, DMAc, DMF and NMP. All polyamides can be cast into transparent, flexible and
tough films possessing good tensile properties.

Key words  Aromatic spirodilacione, Low-temperature solution polycondensation, Interfacial

Polycondensation, Polyamide, Polyester



