%5 ) =

ACTA POLYMERICA SINICA

2012 45 A

% j:li No. 5
May , 2012

< BRAR -

ET2,6-—HEZSHRARBELTHRIAEHR
Bamd £ A7

(B REmRATRESTRA  HEHIT 361021)

B OE 1S5 (4-ROR R ) 2,6- T HT AL ZR (1) AN IR (22 ~ 2d) il i N—C IR 43 SO & Al
T RIVIET 2,6- 7 FIEZE MR AL R RO BEI (3a ~ 3d) . R 1] FTIR,"H-NMR ,DSC \ TGA ,GPC 4§ T B i %
B W BTG5 R RAE AL RE I L, IR O T 1 R MR SRR R B SRR R AW EREIR T B T A
DMAc NMP |tk 15 1 5] PP B 26 Al 52T 85 4 A WL I 500, G S0 9 VR RE TR I8 (2 388 1T 0 P o ) JBE A P 266
(7)) 7E0.76 ~1.40 dL/g JE [ 4. B &) 3b ~ 3d X392 1 12 (M,) A 35 K (PDI) 23 51 78 78000 ~
104000 A1 1. 66 ~2. 21 JHIN. xR &Y M BLRE AL AL IR BE (T,) $K T 280°C , 76 & U4 B A 800°C I A 4%
REAES53% ~69% Y [N . Z KRG WAAEZ S 5% F1 10% 19K TR 53 B 7E 423 ~ 440°C F1 434 ~467C g

Fl N

KEEWR 2,6-TWHEZE, IR ROFBEN, WL, AbkaE

R 5 R A SR — 5 vk Bl 5 > T AR IR
S A YERE, O MU A LR Tl
R BN, K 5 K % A i R R R
YIIAH 56 19 453 . T 4F S 75 B U 1 125 2800 A7 A A
AT 35 0 R Ak Pk St 0 A v R TR L R R A L 4
FARGE R R BEIR K £ AT ) A AR
T XV iR R T R R IR M L R A S A PR A
Bt R Tk — A 4R R O KR 45 4 Mk RE AN T
37 FH A5, AR R A ML A2 3 5 B A 1
T 55 R 7 B TR A T 5 ) A B 2 B 45 4
B w A RO

Hay T 1993 4E 8 WA IR T — & 9K X Fr
it 0 S T A R AR KR A M e LA
I 465 33K o 2 B 45 ¥ 38 o 7 B N—C (BIE BA
BiBI A RIS EBERA. 2w S S T 2R AR
ZER L5 M 1) IS ER 0. B A BFAY W, R R AR
it JE O [ R A% ZE R 2 R S5 M BT A
X EEA Y BA B0 E M e T, R
(g FARE 3 T A HL B ME BE. Ohno %5 4 i T £ 45 &
2,6- B ZE 45 4 1 B IS KA, 51 A 2,6-— H
SRR S TR AW T, Bk 7 H
WEARAE A SCE I N—C B A RN A
BT — BB T 2, 6-7 1 3L 245 1 3 R 2 3R 58 9%

ik . 49 20 BiF 5 45 SR BT, 12 28 2 90 5 05 Tk I 2 —
ol 2 v PR RE 4 MORE BRI B N I
1 KBEH

4-(4"-FRFEHEHE) 2 3- TR 4251 (2a) ,4-
(3/-H 4" FJRILIRIL) 2, 3- T H AR ZE-1-[ (2b) ,
4-(3'-& He-4'-3 He o8 BL) -2, 3-Z AR AR-1-Fi
(2¢) ,4-(3"-F N A4 - R HIRHL) -2, 3- A4 %%
1-fd (2d) , 4% SCHRRLO 1A s 1,5-2 (47-90 % W ot
B)-2,6- W B ZEH SCHR [6 ] A 1, 8 1, 235C
(226 ~227°C ") 5 Ho s 500 34 Oy vl 8, K 416 1
FEATH].
2 IR R &M

Nicolet Nexus 670 FTIR Y% ,KBr J& i,
575 B 500 ~4000 ¢cm ' ; Bruker DMX-300 % % fi%
4R 5% AL, UL CDCL, & % 5 ; 18 [# Netzsch DSC
200 F3 A2 75 =14 40 B AL, B AR, TR
7 10 K/min; H 7% Shimadzu DTG-60H #\ T 43 #f
0, J AR, FHR BB R 20 K/ming 5 [G R B2
T, 0.5 g/dL ¥k B2 /9 25 ¥ Chloroform Y,
16 30°C TIN5 56 [/ Waters 1515 i 2 3% (431
A, LA THF ik PEW , i Ry 1. 0 mL/min.
3 BEW3a~3dBEamk

REY 3a~3d B95 IR, UL 3d

w 2011-12-20 WA ,2012-02-13 & Fi 5 B 5 H AR 54 (FE 45 50973036) W8I0 H 5 == 18 iHLHE & A , E-mail ; cheng@ hqu. edu. cn

doi:10.3724/SP.J. 1105.2012. 11398



482 oS

4'%‘

?

Ea i 2012 4

BT R B PR ARK 1(0.4004 g, 1
mmol) ,2d (0. 2803 ¢g,1 mmol) ,K,CO, (0.2764 ¢,
2 mmol) ,DMAc (5 mL) F1H % (5 mL) jin A 100
mL = FUBEH A, 2 b A3 K 8% FLR R R
P E A, TR E 138°C /K 5 h 5l FOR,
Thilk 22 164°C , A [N 12 h, 5 Y iE il 2 76 14

CH,

COF
@ any
O
+

M H AW W R AE E A 100 mL(V:V=1:1)
CBEOK R TR) DR BE P 75 10 2F 4R AR
dh, TR KA 3 h KRG Wi T &, e B
ORI OER RS, 120C KA TR,
R 2 0, 7= 91% .

CH3 O

o OO0
C

T
K ]
O ) ey W SR
H3C /N_N H
1 H  2;3-24 3 3a~3d
R=H R

a, k=
b, R=CH, Q
¢, R=CH,CH; §
d, R=CH(CHj),

Scheme 1 Synthesis of polymer 3a ~3d
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Fig. 1 'H-NMR spectrum of polymer 3d
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Table 1  Solubility of polymers 3a ~3d
Polymer Chloroform DMAc DMF NMP THF Pyridine m-Cresol Conc. H,S50,
3a ++ ++ + - ++ + - ++ ++ ++
3b 4 4 + - 4 4 . 4 +4
3¢ ++ ++ + 4+ ++ ++ ++ ++
3d ++ ++ + ++ ++ ++ ++ ++

++ Soluble at room temperature; + Soluble; + - Partially soluble
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Table 2 Synthesis and properties of polymers 3a ~3d

Polymer  Yield (%) 7, *(dL/g)  T,°(C) T,°(C) 7,4(°C) M, PDI Residual weight* (% )
3a 88 1.15 _t 440 467 s — 69
3b 90 1. 40 - 428 457 96,000 2.21 66
3¢ 92 1.05 280 430 445 104,000 2.09 63
3d 91 0.76 285 423 434 78,000 1. 66 53

*Measured at a concentration of 0.5 g/dL in chloroform at 30°C ;"From DSC measurements conducted at a rate of 10 K/min in

nitrogen ; “ Temperature for 5% weight loss in nitrogen, heating rate of 20 K/min;dTemperature for 10% weight loss in nitrogen, heating rate of 20

K/min; °Residual weight when the polymers were heated to 800°C in nitrogen;' The T, wasn’ t observed by DSC;#The data were unavailable.
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Fig. 2 DSC curves of polymers 3a ~3d
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TGA curves of polymers 3a ~3d
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SYNTHESIS OF 2, 6-DIMETHYNAPHTHALENE-BASED HETEROCYCLIC
POLY(ARYL ETHER KETONE)S

Rui-min Lu, Lin Cheng

( Department of Polymer Science & Engineering, Huagiao University, Xiamen 361021 )

Abstract The synthesis and structural characterization of a series of 2,6-dimethylnaphthalene-based novel
heterocyclic poly(aryl ether ketone)s (3a ~3d) were studied. These heterocyclic poly (aryl ether ketone) s
(3a ~ 3d) were synthesized by the N—C coupling polymerization of 1, 5-bis-( 4'-fluorinebenzoyl)-2, 6-
dimethylnaphthalene (1) and bisphenol-like monomers (2a ~ 2d). The structure of the polymers was
characterized by FTIR and 'H-NMR , the properties of the polymers were investigated by DSC,TGA and GPC
and the solubility and inherent viscosities (7, ) were also investigated. The results indicated that the polymers
easily dissolved in aprotic polar organic solvents at room temperature, such as chloroform, DMAc, NMP,
pyridine, m-cresol and so on, and the chloroform solution of these polymers could be cast into colorless,
transparent and flexible fllms. The inherent viscosities (7,,,) of the polymers were in the range of 0. 76 ~ 1. 40
dL/g. The number average molecular weight (M) and polydispersity index (PDI) of polymers 3b ~3d were
in the range of 78000 ~ 104000 and 1. 66 ~2. 21 ,respectively. Moreover, the glass transition temperature (T,)
of the polymers were all above 280°C , and the residual weight were in the range of 53% ~69% at 800°C in
nitrogen. The 5% and 10% weight loss temperatures of these polymers were in the range of 423 ~440°C and
434 ~467°C in nitrogen , respectively.

Keywords 2, 6-Dimethylnaphthalene, Heterocyclic poly(aryl ether ketone)s, Solubility,

Thermal properties



