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Abstract A series of 4H-pyrrolo 1 2 —a benzimidazoles are synthesized the UV and fluorescence spec-
tra of 4H-yrrolo 1 2 —a benzimidazoles S5a ~5m are measured and their fluorescence quantum yields
are determined. The UV and fluorescence spectra of the heading compounds are analysised and com-
pared it is found that compounds 5b 5c¢ 51 have strong fluorescence in the region 360 ~440 nm with
high fluorescence quantum yields and the fluorescence quantum yields increase if cyano group or ester
group is introduced into the 4H-pyrrolo 1 2 —a benzimidazole ring and the presence of acetyl or benzoyl
as substituent in 4H-pyrrolo 1 2 —a benzimidazole results in fluorescence quenching. The 4H-yrrolo 1
2 —a benzimidazole 5b 5c¢ 51 which have high fluorescence quantum yields are shown to be useful flu-
orophores used in the construction of probe compounds or used to study the interaction mechanism of pyr-
rolobenzimidazoles with DNA.

Key words 4H - pyrrolo 1 2 —a benzimidazole fluorescence spectrum fluorescence quantum yield

2004-09-08.
04KJ0150103 2004XK011
1980— . E-mail njshenzhuying@ 163. com
1964— . E-mail wangbingxiang@ njnu. edu. cn

Synthesis and Fluorescence Properties of 4H-Pyrrolo 1 2 —a Benzimidazoles



28 2 2005

4H- 12-a
PBIs 1

— 56 —

4H-pyrrolo 1 2 —a benzimidazoles 5 H

6 N4
PBls
3—6 7 N =3
PBIs S\,

78
. 1
B 1 4H-Pyrrolo[t,2-albenzimidazole B9 &=

Benzimidazole Bim o 10 12-
a
DNA
4H- 1 2-a
4H- 12-a
1
Bruker AN -400 DMSO
TMS Nicolet Nexus 670 KBr 1- 3 11 55
4 5 12 12 1
Varian Cary50 Var-
ian Cary Elipse
13 2.
5
NH: 100C 2k N R'X/NaOH N
+  HCOOH ~ ————— \> —_— \>
- N Y
1 2 3 R
RI
f . R
R*CH=CHR* [
N R ~_ CrOyNEt/DMF N> BrCH,RYEIOAC
N — o 90°C.4h N{ - r.t.fovernight
e t
R CHR®Br
s K 4
3 R' =CH, CH,Ph.4 R' =CH; CH,Ph R* = COPh CO,Et COCH,.
5R' =CH,; CH,Ph R?> =COPh COOFEt COCH, R*=H CO, Et R* =CO,Me CN CO,Et.
2
4H- 12-a 5a ~5m
5a~5m 200 ~400 nm T 2
3 327 ~370 nm 2 .



4H- 12-a
360 ~440 nm PBIs
PBIs 2
1 S5a~5m
Compound R! R? R} R* m. p./C m. p./C 2
Sa Me CO, Et H CO,Me 144 ~ 146 144 ~ 145
5b Me CO, Et H CN 198 ~ 199 197 ~ 198
5¢ Me CO,Et  COEt  CO,Et 123 ~124 124 ~ 125
5d Me COMe H CO,Me 176 ~178 176 ~ 178
Se Me COMe H CN 222 ~224 224 ~225
5f Me COMe CO,Et CO,Et 119 ~120 118 ~119
Sg Me COPh H CO,Me 182 ~184 183 ~ 184
Sh Me COpPh  CO,Et  CO,Et 137 ~139 138 ~ 139
5i CH,Ph CO,Et H CN 176 ~ 178 176 ~ 178
5j CH,Ph  COMe H CO,Me 167 ~168 168 ~ 169
5k CH,Ph  COMe CO,Et CO,Et 153 ~155 153 ~ 155
51 CH,Ph  COPh H CN 186 ~ 188 186 ~ 188
Sm CH,Ph  CcOPh CO,Et CO,Et 196 ~198 197 ~ 198
2 Sa~5m
Compound Absorbance Emission >
A /NN A /M
Sa 247.24 293. 37 329.30 363.23 0.15
5b 241.32 2717.07 327.12 362. 15 0.46
Sc¢ 247.98 291.02 332.11 435.45 0.59
5d 251.37 295.15 344.31
Se 245.02 284.28 341. 14 380. 61 0.01
5f 250. 74 294. 05 347.74
Sg 243.62 295. 41 362.0
Sh 254.0 296.52 369. 30
5i 242. 80 2717.07 327.12 361. 38 0.50
5j 252.42 292.28 341.92
S5k 253.57 291.71 346.03
51 248. 94 287.26 356. 41
Sm 258.29 295.78 367.92
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