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Research on Synthesis and Spectroscopic Properties of Five Novel Polyimides

XU Shanzu, LI Xian, WANG Fupeng, YANG Yanhua”

(School of Chemistry and Chemical Engineering, Kunming University, Kunming, Yunnan, China 650214 )

Abstract: In order to study the effect of aryl groups on the spectral properties of polyimide, Suzuki coupling reaction was used to modify

the molecular structure, and five polyimide molecules with different charge characteristic aryl substituents were prepared. The prepared

compounds were characterized by nuclear magnetic characterization. The results showed that the anisotropy in the molecules was affected

by the introduced groups, resulting in the difference of the chemical shifts of the characteristic peaks of polyimides. Then the prepared

polyimides were tested by Ultraviolet-visible spectrum, and the results showed that the molecular conjugation effect was affected by the

introduced groups, resulting in the bathochromic-shift or blue-shift of the maximum absorption peak wavelength.
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TR 4a( C HyyN,O) . 'H NMR (400 MHz,
DMSO-d,, 8): 7.52(d, 1H, J=8.0 Hz, ArH),
7.40(d, 3H, J=8.0 Hz, ArH), 7.30 ~7.23(m,
2H, ArtH), 7.18 (d, 3H, J =8.0 Hz, ArH),
6.99(d, 2H, J=12.0 Hz, ArH), 6.52(d, 2H,
J=8.0 Hz, ArH), 6.30 (d, 4H, J =8.0 Hz,
ArH), 5.40 (s, 2H, -CH,-), 5.01 (s, 2H,
-NH,), 4.85(s, 2H, -NH,) ."C NMR(101 MHz,

DMSO-d,, &): 170.1, 150.5, 147.2, 141.4,
140.8, 136.0, 133.2, 131.0, 130.1, 129.4,
128.7, 128.2, 127.9, 127.5, 127.1, 123.0,
114.3, 112.5, 51.6.
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TR 4b (C,, HigN,0) . 'H NMR (400 MHz,
DMSO-d,, 8): 7.50(d, 1H, J=8.0 Hz, ArH),
7.36 (t, 1H, J =4.0 Hz, ArH), 7.29 (t, 1H,
J=8.0 Hz, ArH), 7.21 (d, 2H, J = 8.0 Hz,
ArH), 7.13(d, 1H, J=8.0 Hz, ArH), 7.06(d,
2H, J=8.0Hz, ArH), 6.99(d, 2H, J=8.0 Hz,
ArH), 6.53(d, 2H, J=8.0 Hz, ArH), 6.30(d,
4H, J =8.0 Hz, ArH), 5.40 (s, 2H, -CH,-),

5.01(s, 2H, -NH,), 4.85(s, 2H, -NH,), 2.34
(s, 3H, -CH,) ."”C NMR (101 MHz, DMSO-d,,
8 ): 170.2, 150.5, 147.3, 141.3, 137.9,
136.7, 136.0, 133.2, 131.0, 130.1, 129.3,
129.3, 128.3, 128.2, 127.8, 127.7, 127.0,
123.1, 114.3, 112.5, 51.6, 21.2.

T BAAK 4¢(C,,HyiN,O) :'H NMR (400 MHz,
DMSO-d,, §): 7.54(d, 1H, J=8.0 Hz, ArH),

7.39(t, 1H, J =8.0 Hz, ArH), 7.29 (s, 1H,
ArH), 7.26(d, 2H, J=4.0 Hz, ArH), 7.20 ~
7.16(m, 1H, ArH), 7.03(q, 3H, J =4.0 Hz,
ArH), 6.88(d, 1H, J=8.0 Hz, ArH), 6.51(d,
2H, J=8.0 Hz, ArH), 6.31(q, 4H, J=4.0 Hz,
ArH), 5.41 (s, 2H, -CH,-), 5.03 (s, 2H,
-NH,), 4.62(q, 2H, J=12.0 Hz, -NH,), 1.85
(s, 3H, -CH,) ."”C NMR (101 MHz, DMSO-d,,

5): 170.1, 150.5, 147.3, 140.6, 140.3,
136.3, 135.7, 133.3, 131.0, 130.3, 129.6,
129.5, 128.1, 127.9, 127.9, 127.5, 126.9,
126.0, 123.0, 114.3, 112.5, 51.6, 20.0.

I HLAA 4d (G Hyy N;O;) :'H NMR (400 MHz,
DMSO-d,, 8): 7.48 (d, 1H, J =8.0 Hz, ArH),
7.37(t, 1H, J=8.0 Hz, ArH), 7.28(t, 1H, J=8.0
Hz, ArH), 7.15(d, 1H, J =4.0 Hz, ArH), 6.98
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(d, 2H, J =8.0 Hz, ArH), 6.53(d, 2H, J =8.0
Hz, ArH), 6.47(s, 1H, ArH), 6.30(d, 6H, J =
12.0 Hz, ArH), 5.40 (s, 2H, -CH,-), 5.01 (s,
2H, -NH,), 4.88 (s, 2H, -NH,), 3.73 (s, 6H,
-OCH,) ."C NMR (101 MHz, DMSO-d,, &): 170.2,
160.6, 150.5, 147.2, 142.9, 141.4, 136.0, 133.1,
131.0, 129.8, 128.3, 128.0, 127.0, 123.1, 114.2,
112.5, 107.5, 99.7, 55.7, 5L.3.
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LV i 3-PMDA ( ( C4H, BrN,O,), ) :'H NMR
(400 MHz, DMSO-d,, 6): 8.30 (s, 2H, ArH),
7.95~7.22(m, 12H, ArH), 5.20(s, 2H, -CH,-).

B i 4a-PMDA ( ( C,oH,, N,05),) :'H NMR
(400 MHz, DMSO-dy, 6): 8.31 ~8.15(m, 2H,
AtH), 7.70 ~ 7.03 (m, 17H, ArH), 5.10 (t,
2H, J=28.0 Hz, -CH,-).

Bk 4b-PMDA ( ( Cy, Hyy NJO; ), ) :'"H NMR
(400 MHz, DMSO-d,, §): 8.29 (t, 2H, J =28.0
Hz, ArH), 7.67 ~6.83 (m, 16H, ArH), 5.09 (d,
2H, J=28.0 Hz, -CH,-), 2.36 (s, 3H, -CH;) .

BT i 4c-PMDA ((( Cy, H;N,0,),) :"H NMR
(400 MHz, DMSO-d,, 8): 8.30 ~8.21 (m, 2H,

AH), 7.85~7.55 (m, 4H, ArH), 7.44 ~7.21
(m, 8H, ArH), 7.16 ~6.83 (m, 4H, ArH),
4.86 (d, 2H, J =32.0 Hz, -CH,-), 1.88 (s,
3H, -CH,) .
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