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[EH] 34-AX VT2V EATZYATI RE 44-VrnuxryTx) Uk,
Pd(OAc)» (11mol%) & 2-(P-tert 7FNHF AT 4 )7 2=/ (44mol%) & 18-7
Peora540]|voF-7-E2 (15 48) OFEET. DMF % 160°CT 3 BG4
ABI LWL, HIE 045dL/g OFRY L AT I FREBMICELNLZ, Tk D,
FHEER BB A7 0 AMMEESICIHSWCHFARISTH I ERHL M E o,

[FFal Heck SUSERAW EATZULT I REERFE I v DOBEBRBA SRR
SHEITL, RU LT LTI FRAMTEAZ ERBREINTHS Y,

H,C=CHC(O)NH-R-NHC(O)CH=CH, + I-Ar-I

% » [cH=cHC(O)NH-R-NHC(O)CH=CH A}

ZOEBRBNT, T/ v—ORAREER -2 EMICRONTE Y . L0 &R
EHREAD ISR E D e OLAWLRATIAhot, UL, mEicAy ., JhE
TRIGHEDE TH DL SN TELEEREIH LB L EEBEERDLILITLD,
Heck UGN EITT 25 Z L bho T2,

2 DT, AHETIE, FEE- I EHORD Y ICEER HLMER DAY Lo
AT 2 ROARBITHOWTHRE L.

H,C=CHC(O)NH-R -NHC(0)CH=CH, +  Cl-Ar—-d

Pd
—_— -ECH =CHC(O)NH-R -NHC(O)CH=CH -Ar-]-l-l

B8] ZF2RFHEKT. SO0 77230 34 AX TP T7x2=Lb I EATIZYALTI KL
(Immol) | 44-T7vuaxry7x/2 (lmmol) . KiEE/XF 7 L (Pd(OAc),.
0.1lmmol) | 2-(T-tert-7FNHKAT 4 )T ==/ (0.44mmo) ., 1.8-T7H L7
[54.017 > F-7-%> (3.0mmol) . DMF (22ml) #Mz. ERCEMSIEZ%, 160°CT
B UEEAMME L. 3 B, RIS E A F /—VIZBALT, AU w—2H&
B, A%, BRT—BEEGRIE, KU ~—3 %257, IXE 04865g (100%) *EE

0.45dL/g (DMAc) IR : 3270 (N-H). 1650 (C=0), 980 (trans-CH=CH), 685 cm™ (cis-CH=CH).
PC-NMR(DMSO-dg) : & 194.45, 163.20, 162.95. 157.86, 151.59, 140.57, 138.77. 138.68, 137.46,
135.26, 130.18, 127.65, 154.74, 124.54. 121.02. 119.95. 113.62, 112.86, 108.23ppm.

EREEBLE] A77UATIFELT3A-AXFI T2 ERATZYATI KL
EEBBEME LT 44-Crunry 72 ) 28R0nB 2 8ICEh, HeE
BEBIZONVTRF LD TUTICRT,
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CH2=CH-('C)-NH—©—O-©—NH—(C?-CH=CH2 + cn—@—(&)—@—a
1 2

_Pdcat. CMH-%-NH—@—O-@—NH-QC'-CHﬁH-@—('C?
3

base
n

HEREC SV TRE LR 100 r 105
B 1SR, IREEA LA BITRE, o0 | L oa 3
BONDAY < —OILE LR A 3 - tE
(CHIM L, 160°C TR b &L E %05 T 60 - 103 &
L. LaL, 165CTiA5 oY et 3
LRSI, NTVILT Ty 240 ¢ o027
IBTTAABERMIEFLTLE, - 2
HELETbLROE, 207 1012

RIS, B2 7RSEE R O F % A 0 b 0
WhEEARELZ2R 1 x. 120 130 140 150 160 170 180
PAOAc: %, 13-V AF A I ¥ : Temperature (°C)

Y uLa e 2-(O-tert 7 F
WERAT 4 N ET 2= 1R 29 1
AT 2= VKA T 4 /)11 ,
77 FV(BINAP) LA B HE THWAZ L T, /% 0.39dLig PR Y v—N@IE TE
Lilz, 2L, L3 DAFAALIFY Y vaa vtz ROCAEEICE., EHELEAITH
HRACT NI TFAT v E=ZLENLEL L.

Fig.1 Effect of temperature on polymerization

Table 1 Synthesis of polycinnamamide with various catalysts.’

Pd cat. / Ligand ' Yield(%) 7 in(dL/g) °
Pd(OAc), / 1,3 - Dimethylimidazolium iodide ° 96 0.39
Pd(OAc),/ PPh; 48 0.14
Pd(OAc),/ P(o-Tol); 67 0.13
Pd(Oac),/ 2- (tert- bu).P-biphenyl 100 0.39
PdCl, / 2- (tert- bu),P-biphenyl 81 0.16
Pd,(dba); / 2- (tert- bu),P-biphenyl 82 0.16

PdCL(PPh;),/ 2- (tert- bu)-P-biphenyl 100 035

Pd(OAc),/ dppe 31 0.14
Pd(OAc),/ BINAP 100 1 0.39

? Polymerization condition : N,N* (3,4’ - oxydiphenylene)bis(acrylamide) (1.0mmol),
4.4’ dichlorobenzophenone (1.0mmol), Pd cat. (0.10mmol), ligand (0.20mmol),
MTBD (2.6mmol), DMF (10mL) for 24h at 160°C under nitrogen.

® Measured at a concentration of 0.5 g/dL in DMAc at 30°C.

° (n-Bu),N'Br ~ (2.0mmol) as activation agent was added.
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ZTOBE, LELT D PAOAe): (B 2) B 2-(tert 7FNEARAT 4 L)ET 2=
B (X 3) 2R LE. £/ <w—ICxL Pd #4554 10mol% Ll EAWS &, EEIXEEN
WETL, AR Y v—ORELE MEEZ R LEZ. LA, Bmol% U ETITE/ v—0
BUZ LR TIEM T BARRE REM AT/ T Uy AEEROE NS . B LY ~iL A
MBERIBENIEL DNRT U ILNEE L Eo72, BONERY v — DR E IR L

7= (X2 .

Fio, 2-(Vtert-TFINEKAT £ T = = A OEH PA(OAC)(11mol%) izt L T+
HIZTED, BONAIRY v —DINEROREERILTHEML, XTI LT 4EEL
EDHAT 4 VB FEMAZEEIImbEPo72. LrL, RAT 4 VEH PdICHL
T 2EEBUT O, BMA+T57237 00 AREORBALEISICE O . —# BT DT L
77y UTHHLTLED, BEAAEITLICS ok (K3) .
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Fig.2 Relationship between amount of
Pd(OAc); catalyst and inherent

Inherent viscosity (dL/g)
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Phosphine ligand / Pd catalyst

Fig.3 Effect of amount of 2-(tert-bu) ,P-
biphenyl against Pd(OAc), on

viscositv polymerization
Table 2 Synthesis of polycinnamamide with various bases”
Base® Yield(%) 7 inn(dL/g)" -
MTBD 92 0.22
BDMAN 99 0.24
DBU* 100 0.47
Tri-»#-butylamine 100 0.31
DABCO 81 0.19
CH;COONa 97 0.23
none 20 0.10

* Polymerization condition : N,N*( 3.4’- oxydiphenylene)bis(acrylamide)
(1.0mmol), 4,4’-dichlorobenzophenone (1.0mmol), Pd cat. (0.11mmol),
2- (tert- bu),Pbiphenyl (0.44mmol), base (2.6mmol), DMF (10mL) for 24h

at 160°C under nitrogen.

®* MTBD (7-methyl-1,5,7-triazabicyclof4.4.0]dec-5-ene), BDMAN (1,8-bis-
(dimethylamino)naphthalene), DBU (1.8-diazabicyclo[5.4.0] undec-7-ene),

DABCO (triethylenediamine)

¢ Measured at a concentration of 0.5 g/dL in DMAc at 30°C.

4 DMF (20ml)

Inherent viscosity (dL/g)
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SR THEOEEIC VTR L (22) . BT AHEILKSEA I LT
RIS A LA (T HEAT S B IR A AU /2 T HEA AT LS, BHh b KU ~—0
IR bR o 72, — ., HERAVESS IR, TR BLRERY v -0l
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NOBEETH, RIS EBAICHEST
LTW3AZ }:mbrw:) FEEBLNEAY ~—OBEAEREDL ., 0.23~048dlg & HERE <,
¥IZDMF AWEBE &R bLENo 7.

Table 3 Synthesis of polycinnamamide in various solvents.”

Solvent ° Yield(%) 7 wn(dL/g)°
DMF 100 0.48
DMAc ' 100 0.45
NMP 100 0.38
DMI 100 0.24
HMPA 100 0.41
DMSO : 100 0.23
pyridine 11 —

* Polymerization condition : N,N *( 3.4 - oxydiphenylene)bis(acrylamide)
(1.0 mmol), 4.4 - dichlorobenzophenone (1.0 mmol), Pd(OAc), (0.11 mmol),
2- (di- tert- butylphosphme)blphem 1(0.44 mmol), DBU (3.0 mmol), solvent
(20 mL) for 24h at 160°C under nitrogen.

® DMF : N,N-dimethylformamide , DMAc : N,N-dimethylacetamide ,
NMP : N-methyl-2- pyrolidone , DMI : 1,3-dimethyl-2-imidazolidone ,
HMPA: hexamethyl-phosphoramide , DMSO : dimethyl sulfoxide.

¢ Measured at a concentration of 0.5 g/dL in DMAc at 30°C.

“ Polymerization was carried out at 100°C.

— 39 —
2001



5ICHWADMF OB LELNARY v—OENBEZEE/RT. £/~ —Ilmmol (&
#t 0.5594¢) (Ixt LT, BV DMF &2 20ml L FOHETIE, Bo5hdRY~—D
MERBWVMEZ R LEDS, BEARIC—HB S UL LT LE-Tm. i, BEEN DR
KRBt FRTOBPIRSEREZTEOTHS., TR EOED DMF 2 VW56
WIS MEBBEIN R o T,

BB, 050 48 BERE CHAA1To-ER (X 6) . 3 B THIE 045dL/g O
BY=—NESh, LarLl, ThULEAEMMNELS L, KU v—ORHNRIED
D, BONDIFYv—OMEIHD L, LY, SOEST 3 EHTIIEEHELY
LT ENTol,

L r 0.5
b b
3 - = 0.
_\._'1 0.8 E 0.4
}é‘ 06 | 'g‘ 03
2 04 | > 02
_g 02 % 0.1
0 L I : 1 | 0 ;
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Amount of DMF (mL) Time(h)
Fig.5 Relationship between amount of Fig.6 Relationship between reaction
DMF and inherent viscosity time and inherent viscosity

~ H : heterogeneous
O : homogeneous

ULEL®HdE, EATI7IAT I REFEEKE IBHENLDORY T LTI
ROERBIZOW TR L72fER. PdOAc), & 13- AF A 4V Y vhavfbhR 2-
(THtert-TFNVRAT L NAE T 22 AR 2DDV-EA(P T 2= VEHRAT 4 /)-1L1-EFT7F v
(BINAP) L 3£z, 1.5 % Em DBU A\ ¢, EAEE 160CT3RIRGEHEHZ 2T K
V. ¥ 045dL/g ORY o F AT I FRELRE, ZOZE LY FEKRIIEYD
RIZVY AEERIIBWTHORIET DI EBBELNERoT,
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