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Synthesis of Polyimides Containing Flexible Amide Linkage Moiety
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Abstract: To prepare polyimides containing flexible amide bond, the amidation reaction between carboxyl and amino groups were used

to synthesize target polymers. The designed synthetic route is reasonable, in which the amide linkage moiety is not broken. This reaction

features high yield, mild conditions and easy operation. And the synthesized polyimides and their intermediates were characterized by

nuclear magnetic resonance. The results showed that because of the different types of synthesized diamine monomers and commercialized

dianhydride monomers, the intramolecular push-pull electronic effect of polyimides is different and the chemical shifts of polyimides are

discrepancy.
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L1 XA FefLE

FIf A AL G P B ok 2 T B R 2R R
(b)) AR A PR 0 T B4 T )
(b)) BRRAFE, AR airet; )22
BT B2l o {0+ 2 1 e KN A 200-300 H,
W B 5 AR mE R T, 25 CF Bruker
Avance 11-400 4% g 24 10t PIs #4 %' H NMR
F1”C NMR, TMS #HN#E .
1.2 EBFH
.21 #ENA WA K

LG U E . EI|RT, 76100 mL3E
ARSI BFEF I = DB, HRIMA 3, 5-Z1i
FLORHIFZ (0.422 ¢,2 mmol ) N, N’ -3 & JE ik ik
W (DCC) (0.433 g, 2.2 mmol ) Al — & H i
(60 mL), i $¥ 10 min J5, A 2-Z % it 0
(0.188 g, 2 mmol) , ARZEHFFEI2 h. {FIEIEHE)T,
PEUEER A, BERR RER s — M e A 1 AT
Brifr, ¥UR2 b fEuBBR LB, BEBREN . 2
JETIESRAE (AT R LBy V@)
VOIESKE) = 1:20) 559 1 (Cy, HgN,O;)
(0.39 g,68% ). "H NMR (400 MHz, DMSO-d,8) :
11.60(s,1H,-NH-) ,9.20(s,2H,ArH) ,9.00(s,1H,
ArH) ,8.45(d,1H,J =4.4 Hz,ArH),8.21(d,1H,
J=8.4 Hz, AtH),7.92 (t,1H,J =8.0 Hz, AtH),
7.25(t,1H,J =5.2 Hz,ArH).

G2, 3 M4 MERSkEw 1T 1
BRI E AR, HOR R 2-2 B E 43 ] 46 1
Y BT R . 6 B R e A B R e,
TE R, AR .
1.2.2 &F&NAE WA K

AAEAEGW 1 A HHEIEEPT, 175
100 mLZEA /1 e 48 70 = B, ARWm A
5 1°(0.288 g, 1 mmol) | ZEE(40 mL)FIZE1H
K(20 mL), JH#EE 60 °C B I A K JE P Fe ¥
(0.448 g, 8.0 mmol )FNYKEERR(4 mL), 60 °C gk
1L h, BEIZER, 38, RVEEA 500 mLEEHFR
o, R UERR A AR, BB A B (3 x
100 mL) | WEAHZ . MAZKFFIZE pH Pk
g, JEMHICK Na,SO, T4, 0%, HERRyEHN .
FEZZMTER Al (R LV R R |

VOIECHE)=1:3) 154 1(C,,H,,N,0) (0. 16 g,
70% ). 'H NMR (400 MHz, DMSO-d,,5):9.94 (s,
1H,-NH-),8.34(d,1H,J=5.2 Hz,ArH) ,8. 14 (d,
1H,J=8.4 Hz,ArH) ,7.82-7. 78 (m,1H,ArH) ,7. 13
(dd,1H,J =4.8 Hz,2.4 Hz, ArtH),6.38 (d,2H,
J=1.6 Hz,ArH) ,6.01 (s, 1H, ArH) ,4.94 (s,4H,
-NH,). " C NMR (101 MHz, DMSO-d,,§) :167.61,
152.67,149.71, 148.43, 138.46, 136.06, 119.90,
114.66,103. 14,102. 87.

HAREGWma mam 5691 M
A, FUREALGY 1 g3 B4 il 4 W) o i) i i A
W2, EM3 ML G4, SEsLm T E 1
NI 7 N R E S

FBIAL G 2(C,H;N,0) :"H NMR (400 MHz,
DMSO-d,, 8): 9.92 (s, 1H,-NH-), 7.75 (d, 2H,
J=7.6 Hz,ArH) ,7.32(1,2H,J =7.6 Hz,ArH),7.06
(t,1H,J =7.6 Hz, ArH),6.28 (d,2H,J =2.0 Hz,
ArH),5.99 (t,1H,J = 1.6 Hz, ArH),4.95 (s, 4H,
-NH,)."” C NMR (101 MHz, DMSO-d,,§): 167.74,
149.52, 140.10, 137.36, 128.94, 123.54, 120.43,
102. 84,102. 77.

A5 3(C,H N,0) :'H NMR (400 MHz,
DMSO-d,, 8): 9.83 (s, 1H,-NH-), 7.63 (d, 2H,
J=8.4 Hz,ArtH) ,7. 11(d,2H,J =8.4 Hz,ArH) ,6.27
(d,2H,J =1.6 Hz, ArH),5.98 (t,1H,J = 1.6 Hz,
ArH), 4.92 (s, 4H,-NH, ), 2.26 (s, 3H,-CH, ).
“C NMR (101 MHz, DMSO-d,, §) : 167.55, 149.56,
137.59, 137.43, 132.40, 129.33, 120.43, 102.75,
102. 63,20. 94.

ALY 4(C,HN,0) :'H NMR (400 MHz,
DMSO-d,, 8): 9.42 (s, 1H,-NH-), 7.33 (d, 1H,
J=7.6 Hz,ArH) ,7.24(d,1H,J =7.2 Hz,ArH) ,7. 19
(t,1H,J =6.0 Hz, ArH),7.13(t,1H,J =7.2 Hz,
ArH) ,6.34 (d,2H,J =2.0 Hz, ArH),5.99 (t, 1H,
J=2.0Hz, ArH) ,4.92 (s,4H,-NH, ), 2.21 (s, 3H,
-CH;)." C NMR (101 MHz, DMSO-d,, 8) : 167.38,
149.61, 137.38, 136.90, 133.64, 130.63, 126.53,
126.33,125.87,102. 82,102. 71 ,18. 38.

1.2.3  RBLIRZH A &

BB PL1-1 (G0 TEIERRR T, 18
50 mLEEH G iFE T = DU, AR AL &
Y1 (0.114 g, 0.5 mmol), 3, 3°, 4, v L
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¥ —BF (BTDA)(0.161 g, 0.5 mmol) FIG/K N,
N-ZHIE L WEE (DMAe) (5 mL), = $HE 24 h
FESL I AR T ABR K N, N-—2 3 2 i i
(3 mL) | WMEBE (0.5 mL) FIEEEREF (0.5 mL), il
FAZ 100 CHiHE 8 h. WBAIRER, RIDREARS
50 mLHEER) 100 mLpgprrhide 5 min, 338, I8DF
WROJHZE A P et , 100 C B2 TR 15 21t
TR PI1-1((CyuH,N,0,),). 'HNMR (400 MHz,
DMSO-d, ,5) :10.96 (s, 1H,-NH-),8.41 ~8.15 (m,
8H,ArH) ,8.07 ~7.97(m,2H,ArH) ,7.94 ~9.82(m,
2H,ArH) ,7.27 ~7.15(m,1H ArH).

HAR R A A5 R e PT 1-1 5¢
SAHlE], H &K BTDA 3 5 4 5 55 ) ot ) & 19 3,
3, 4, 4B W (BPDA) FIIy 4y B AR —
(PMDA) , S HUSZATT# 2 R, AR .

Bk % PI 12 (( Gy H, N,O,),): "H NMR
(400 MHz, DMSO-d, ,5) :10.96 (s,1H,-NH-) ,8.59 ~
8.07(m,9H,ArH) ,7.95 ~7.87(m,3H,ArH) ,7.22 ~
7.19(m,1H,ArH).

Bt W PI 13 ((C, Hy N,O,), ) : '"H NMR
(400 MHz, DMSO-d,, §): 11.02 ~ 10.91 (m, 1H,
-NH-),8.60 ~8.11(m,6H,ArH) ,8.01 ~7.82(m,2H,
ArH) ,7.22 ~7.15(m,1H,ArH).

B e P 2-1 ((Cy Hig N,O, ), ) : '"H NMR
(400 MHz, DMSO-d, ,8) :10.40(s,1H,-NH-) ,8.20 ~
7.82(m,9H, ArH),7.68 (d,2H,J =5.2 Hz, ArtH) ,
7.28(s,2H,ArH) ,7.04(s,1H,ArH).

Bk i PI 2-2 ((C, Hig N,O, ), ) : "H NMR
(400 MHz,DMSO-d, ,8) :10.49 (s,1H,-NH-) ,8.54 ~
7.91(m,8H,ArH) ,7.80 ~7.75(m,2H,ArH) ,7. 41 ~
7.08(m,4H,ArH).

Bk i PI 2-3 ((C,; Hy, N,O,),): "H NMR
(400 MHz, DMSO-d, ,8) :10.55(s,1H,-NH-) ,8. 51 ~
8.23(m,4H,ArH) ,7.99 ~7.75(m,3H,ArH) ,7. 41 ~
7.33(m,2H,ArH) ,7.20 ~7.07(m,2H ,ArH).

Bk i PI 3-1 (( Gy, Hy, N,Og ), ) : "H NMR
(400 MHz, DMSO-d, , §) : 10.42 (s, 1H,-NH-) , 8.29
(d,7H,J =21.6 Hz,ArH) ,7.98(d,2H,J =34.0 Hz,
ArH),7.63(s,2H,ArH) ,7.16(s,2H, ArH) ,2. 28 (s,
3H,-CH,).

Bk e PI 3-2 ((Cy Hyy N,O, ), ) : "H NMR
(400 MHz, DMSO-d, ,8) :10. 41 (s,1H,-NH-) ,8.53 ~

7.90(m,9H,ArH) ,7.67 (d,2H,J = 6.8 Hz, ArH),
7.20(d,2H,J =7.6 Hz,ArH) ,2.29(s,3H,-CH,).

Bk 7 i PI 3-3 ((C,, H; N,O,),): "H NMR
(400 MHz, DMSO-d,,5):10.46 (t,1H, J =9.6 Hz,
-NH-),8.51 ~8.22(m,4H ArH) ,7.67(t,2H,] =8. 4
Hz,ArH),7.20 ~7.10(m,3H,ArH) ,2.29(d,3H,J =
8.0 Hz,-CH,).

HE W PI 4-1 ((Cy, H, N;O,), ) : '"H NMR
(400 MHz, DMSO-d,, §) : 10. 21 (s, 1H,-NH-), 8.36
(dd,8H,J =7.2 Hz,14.0 Hz, ArH),7.96 (s, 1H,
ArH) ,7.44(d,1H,J=7.2 Hz,ArH) ,7.34 ~7.24(m,
3H,ArH) ,2.30(s,3H,-CH,).

W PT4-2((CyyH;N;Oy) ) VAR 22,
ANEVE TGN, R A

Bk 7 i PI 4-3 ((C,, H,; N,0,),): "H NMR
(400 MHz,DMSO0-d, ,5) :10.22(d,1H,-NH-) ,8.51 ~
8.27(m,3H,ArH) ,7.99 (d,1H,J =22.8 Hz, AtH) ,
7.39 ~7.16(m,5H, ArH) ,2.27(d,3H,J =13.6 Hz,
-CH,).
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