%8 % ﬁJ\ ?F '_%L' iﬂi No.8
2009 4 8 H ACTA POLYMERICA SINICA Aug.» 2009
SHEBAEMER RS EREE]"
mt K o' B OB OBAA D F' FEE' IR# FFE™
CIRsE T2 VMRV S TR2ER 2 B22B Jb30 100081)

B OB D266 R e e) < 1,2 > A TIER -1, 4- BRI CODOPB) 45 #4276 g P L, 75 7

TR AR SR A B 5 TN 4- ZHTEZS B R N 4-J¢ S 3 2K FR B3, IR O Z e 4k, ZE[RhCnbdDCL], AL,
30°CEAHE T F RN IECDOPO) I (W 44k ' H-NMRFN GPC 73 KT8 W, 1 F DOPO A7 #E 588K m JLBE 4 14
IV R AR S, A5 TR £op 3 SR E ay S SR B P [T, B840 T 74 PO AR A0 35 2 e) (RO AH ELVE L A4
AN G TR R T T 45 R, A7 R R 4 RS RN B L TGA SRR, 5N 35 Wi Ik 4 T ) 32 1 A 1 2
LAHAHEL, DOPO 1115 I AT R £ 2 IR B 3 (KRR 1 » AR i 300 MR C T, DBEE 400°C » W 38 3 184 5 43 1

R PAY 0 (B AH LA A B T v B
KA

BB 20 4 70 AR Shirakawa-
MacDiarmid Heeger 35 - R I H A7 5 FLPE (1) 3550 5
7, BEZ PR I e I A T TR
IR 1) 39 10 v B0 -, O A 2000 4F X 3 7R
SEGRMAZ Tt DURA 2222 5] N A AT BL ek
SR M) A T AN R v, i BB RE IR T
BB Z (1 Ih e, Wm0 ST ROt
PRS- 100 S SN AR A SRS PR e s
PrEES 1) S BRENT A — RNy A A 5 4 1
BRI 2 B IS A7 e, e A AR e v
B2, BT AT B b S ok B8 v R SRR e =
LS AR, A AR L EEAR B A IR T
BT AT (B ERARA i LE R R, s UK T 2R &
B 22 (R EDS) s M AR 2 B LA A B AR 4
R AT e A 77 T H A U3 (04778 TR 1k
71 5 v B 1 A L R A I R A5 I A ) S A —
SERREE LIZ) T 3 SHRIO T 5T N . 4T 7 AR
FRAIUR R S B S5 PR BE 10 R, 38 v AR e 1k
AT 5 B 7 SRS AR

) H AN 1k, HA D SR IE ¥ AR R T
K2 ML RGN 2Lk ht -2 9,10-
H-9-5 2% - 10-WE I 2% 3E-10- 5 4L 20 CDOPO O 1E Ay
ZER o A) A, L AE BHOBR AL ORL A3 B KA
HIE 25T BATEDLE DOPO (2K B 5N 7 Tk &
PIHAT R AL T 9k 1 s 208, 5 K& DOPO

RO, RuFEMALH], BEMEALAE, A3 E T

Y98 2 AVAH ELAE BRI T 05 7 R 1) Y e e
BRAR T Hd2 3 BT 51 1 g R i ke S T ix— st
IG5, AR SCK DOPO I ANSR ZH S F, A
B2 87 A R AL e R AR AR T, AN
X I LA Y DL S TR AR A S e = A g W), A
IS B IR L g e M H

1 SEIGERSY
1.1 B{REK

= bl —

THEARCSOCL ) AR SRR < S (TEAD
ZIOREEE(PPhy ) IR CEE B W (DCC) X
R CTSOHD W [ A6 56 2% 3R 7 A ) L 4F 4
AT AKEAE T8, CH,CL, ~ CHCL, 28155 7%
# .[LRh(nbd)Cl], " B Aldrich 2> 7] . 4-— F 3L 5
FEIERE (DMAP) 8 1 Acros A F] . DOPO % H 55 %}
AR I A ) ODOPB- 4- LHRFEZK R \4-)%,
Je S R R 4-25 Jot S DR TR AN 4-C TG e A
FOTRIE 4303 J I 9200 5 A RS fA
(145 e R 1 130T
1.1.1 7 DOPO B i A4 (1) 45 ik # 10.0 mmol
PeESE IR R I 2] 100 mL 5 1 [ i B8 ) O
I 50 mL (1) SOCL, » I 2] 70°C H-#+E 50 h. 2
Ji H 9 7 1 B 25 2 42 1 socl, JF N 10.0
mmol ODOPB 1 100 mL ¥ 48 — 57K, #£ 150°C #i

x IR H RS AR 90 AR HE L6 5 2009-02-25 WLAR 5 2009-03-23 167 s B 5K 1 AR B % T mi 24 (485 206340200 HBHIIH 5 w0 TWIRBLR A,

E-mail: chdongyp @bit. edu. cn

769



770 = in ¥ = Eird 2009 4

FE12 h. OSSR S I 500 mLL A7 9 ik 45 21 (] Ar-OH),8.0 (m,4H, Ar-H),7.7 (m,2H, Ar-H), 7.2

& ODOPBBn 1 & ¥t i€, FF &b 38 + 4. It ~7.6 (m, 7TH, Ar-H), 7.2 (m, 1H, Ar-H)» 6.9 (m,
ODOPBBI10 =% 4 49% . IR(CKBr)s v (em™'): 1728 1H, Ar-H), 6.8 (m,» 1H, ArH), 4.0 Ct, 2H,

0-Ph)."H-NMR (400 MHz, CDCl;» ):10.7 (s, 1H, 3H,—CH,).

Loy
0 ("fJH"R 1

O=pP—0) O=r—=0

i
O IO O—CO()— CHa,

aporp ODOPRBn . z=5or 10

C—Ull O=r—0

i i
_—ch'—o t}—('@o C,Hy,

MAlD,n=50¢r 10

—-..«

é

' Fig. 1 Synthetic routes of phosphaphenanthrene-containing acetylenic monomers MATS and MATI0

1.1 mmol 4-Z WK H R, 1.0 mmol  KHHE, 8.0 mmol 4- LHIEZR HIE, 20 mmol DCC»
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Table 1  Physical properties of polymers PAS5, PATS and PAT10

polymer Yield (%) Color Solubility® M, MM, T,(COP W.(%)°
1.07 x 107 21.67
PAT10 91 Yellow-brown N 397 50.2
1.45 x 10* 1.36
1.43x 107 13.48
PATS 92 Yellow-brown N 376 43.1
2.42 x 10* 1.42
PAS 83 red X Gel — 333 40.1

# Solubility tested in CHCl; and THF; Abbreviations:~/ = completely solubles x = no soluble; ” Temperature for 5% weight loss:

after pyrolysis at 595°C
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' Fig. 2 FT-IR spectra of MAT5 (a) and PATS (h)
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' Fig. 3 '"H-NMR spectrum of PATS ( % : CDCl;)
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l 4 UV-Vis (a) and PL spectra (b) of MATS Csolid) and PATS
(dash) in THF

Concentration: 2 x 10~ mol/L
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' Fig. 5 GPC chromatogram of PATS
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. 6 TGA thermograms of PAS, PATS and PAT10; respectively
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SYNTHESIS AND THERMAL STABILITY OF
PHOSPHAPHENANTHRENE-CONTAINING POLYACETYLENES

SHEN Jinbo's TONG Bin's ZHAO Wei's PAN Yuexiu', FENG Xiao'
SHI Jianbing'» ZHI Junge’> DONG Yuping'
(! College of Materials Science & Engineering > Beijing Institute of Technology, Beijing 100081
(% College of Science, Beijing Institute of Technology, Beijing 100081)

Abstract New thermal stable mono-substituted polyacetylenes ( PAT5S and PATIO ) containing
phosphaphenanthrene as side groups and end-chains of different lengths were studied. 4-Ethynylbenzoyl and 4-
alkoxylbenzoyl were first introduced into the 2-(6-oxide-6H-dibenz < ¢» e > < 1, 2 > oxaphos-phorin-6-yl )-
dihydroxyphenylene ¢ ODOPB )  through a two-step esterification, respectively, which synthesized the
phosphaphenanthrene-containing acetylenic monomers. The polymerization of novel monomers was carried out by
using [ Rh(nbd)Cl],-NEt; as the catalyst at room temperature in high yield ( >90%) . The structure and optical
properties of the polyphenylacetylenes were characterized by means of 'H-NMR, FT-IR, UV-Vis and
photoluminescence spectroscopy» respectivelys which showed that the polyacetylenes were synthesized successfully.
During the introduction of phosphaphenanthrene as side-groups; PATS and PAT10 are yellow-brown and soluble in
common solvents. However, The model polyacetylene PAS in the absence of phosphaphenanthrene is red and
insoluble. GPC reveals two peaks for the novel polacetylenes. The first peak is atiributed to the aggregation state
between polymeric chains (107), and the second one is to the real molecular weight (10°) . The experimental results
indicate that the regular supramolecular structures between phosphaphenanthrene-containing pendent groups are
fabricated based on the strong 7-7 stacking and polar interactions and then induce production of the
polyphenylacetylene with high trans-content configuration, which may result in the high degree of extend conjugation
of the main chain and enhence the interaction between adjacent pendent groups. Comparing with the model
polyphenylacetylene in the absence of phosphaphenanthrene side-groups; TGA analysis reveals the excellent thermal
stability of the mono-substituted polyphenylacetylenes containing phosphaphenanthrene as side-groups because the
5% weight loss temperatures are close to 400°C .

Keywords Polyacetylene,; Rh-based catalyst; Phosphaphenanthrene, Thermal stability



