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3 2.9 g6- ]
72.5% mp 128 ~129 °C “ mp 128 ~129 C
50 mL 7.2 mL N N- 0~5<C 1.1 mL
20 min 2.9¢g 0.02 mol 6- 3.0mL N N-
10 C 1h 60 mL
pH 7-~8 20 min 6- -3- 1\ 3.0 g
87.0% mp 242 ~244 C 'H NMR DMSO-d, & 12.29 brs 1H NH 9.98 s 1H CHO 7.41~8.24
m 4H indole-H IR KBr 3 464 c¢m ™ N—H
2224 em™ C=N 1749 cm ™' =0

815 759 703 cm ™!
/% C70.57 70.59 H3.54 3.53 N 16.45 16.47

6- -3- 6- 6- -3-
3 1 - S
* 3 RaneyNi- > 3 RaneyNi-
6- Fe-HOAc Pd/C-H,
RaneyNi-hydrazine 6- 67% 65% 72.5%
6-
45 ~50 C 1
1
Table 1 Effect of the temperature on the reaction yield
Temperature/ “C 30 35 40 45 50 55
Yield/ % 62 67 69 73 73 71
6-
4~5h 2
2

Table 2 Effect of the reaction time on the yield

Reaction time/min 1 2 3 4 5 6
Yield/ % 58 62 71 73 72 73
Vilsmeier DMF
8 DMF DMF
6- 8:1 ~10:1 87%
DMF 3
3 DMF

Table 3 Effect of the DMF amount on the reaction

n DMF :n 6-cyanoindole Yield/ % Appearance * n DMF :n 6-cyanoindole Yield/ % Appearance *
6:1 78 Solid 12:1 87 Clear solution
8:1 85 Paste 14:1 86 Clear solution
10:1 87 Clear solution

* Appearance of the reaction mixture.
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6- 1.2:1
4
4
Table 4 Effect of the NaOH amount on the reaction yield
n NaOH :n 6-cyanoindole 0.9:1 1.0:1 1.1:1 1.2:1 1.3:1 1.4:1
Yield/ % 79 81 85 87 83 75
20 min 5
5
Table 5 Effect of the reflux time on the reaction yield
Refluxing time/min 5 10 15 20 25 30
Yield/ % 76 81 84 87 87 84
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Synthesis of 6-Cyanoindole-3-carboxaldehyde

GE Yu-Hua® WU Ya-Ming XUE Zhong-Jun
Department of Chemistry & Chemical Engineering Southeast University Nanjing 210096

Abstract Intermediate 6-cyanoindole was obtained from 4-methylbenzonitrile as a raw material via nitration
with the mixed acid condensation with N N-dimethylformamide dimethyl acetal and cyclic reaction with
Raney nickel-hydrazine. 6-Cyanoindole-3-carboxyaldehyde was synthesized via the Vilsmeier reaction of 6-
cyanoindole with N N-diemthylformamide and phosphorus oxychloride. The structure of the target compound
was confirmed by '"H NMR IR and elemental analysis. The total yield was 57% and the purity of the final
product reached 99. 4% .
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