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Abstract: Reactivity of Aiacylindole 3a~c as an electrophile was studied and phenyl group 

was introduced at the 2 and 3-position of indole nucleus to afford phenylindoline derivatives 

4a~c and 5a~c. which were derived to 2-phenylindole 3 and 3-phenyindole Q. 

Indole is one of the most fascinating compounds and its chemistry had been studied for a 

century (1). Since the pyrrole part of indole nucleus is electron rich, nucleophilic reactivity 

of the 1-3 positions plays the major part of indole chemistry (la). On the other hand, 

reactivity of indole as an electrophile has also been reported in polymerization of indole to 

give dimer etc. reported by Hodson and Smith (2) as shown in Scheme 1. The reaction 

mechanism could be realized by the key step that electron deficient 2-position of protonated 

cation I is attacked by electron rich 3-position of non-protonated 1. Here we report novel 

route to introduce pheny group at 2 and 3-position of A^acylindole. 

We started our synthetic study on electron deficient indole (3) such as I type and chose 

JV-acylindole 3a~c as the model compounds. Nucleophilic addition of benzene to electron 

deficient Sa-c-AlCl; complex II prepared in CH2C12 was easily achieved as summarized in 

Table 1. When iV-acetylindole 3a was treated with 3-5 equiv. A1C1:J in CH2C12 solution 



Vol. 6, No. 1, 2000 Reactivity of indole as an electrophile and its application for the synthesis of 
2-phenylindole and 3-phenylindole 

Scheme 1. 

containing 1.2 equiv. benzene at r.t., 3-phenylindoline derivative üa (80%) and 2-phenylindole 

derivative 4a (8%) were obtained. In the case of iV-trimethylacetylindole 3h, no 2-

phenylindoline derivative 4h was produced in the reaction mixture. In the same reaction 

condition, A^benzoylindole 3fi provided about 1 : 1 mixture of 4c (4) and 5fi (5) in 82% yield. 

Thus we could readily introduce a phenyl group at the 2 and 3-position of iV-acylindole 3a~c 

to give phenylindoline 4a~c and 5a~c in good yields. 

2-phenylindole S and 3-phenylindole 2 are usually prepared by E. Fischer's indole 

synthesis (6), or other methods (7) starting from simple benzene derivative such as aniline. 

Recently, Yamanaka and Sakamoto (8) reported new route for the synthesis of 8 and 9 

starting from protected indoles via its carbanion of 2 or 3-position, but no synthetic method 

of 8 and 2 utilizing electrophilic reactivity of indole nucleus has been reported. 

A 1 : 1 mixture of 2 and 3-phenylindoline derivatives 4c and 5c was hydrolized with 6N 

HCl to give 2-phenylindoline β and 3-phenylindoline 2 in 89% yield. Separation of Q and 1 

was easily carried out by chromatography on silica gel PTLC plate (solvent: 10% EtOAc in 

hexane). Oxidation of S or 1 in dichloroethane with MnOz at 60 °C afforded 2-phenylindole 

8 (9) and 3-phenylindole 2 (10) in 87% and 72% yield, respectively. Their m.p. and 

spectoscopic data were completely identical with reported data. Consequently, we could 

establish a novel and convenient synthetic route of 2-phenylindole 8 and 3-phenylindole 2 

from indole. 
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Table 1. Electrophile addition of 3a~c 
Products 

4 

3a: R = CH3 

3b: R = C(CH3)3 

3c: R = C6H5 

4a (8%) 

4b (0%) 

4c (39%) 

5a (80%) 

5b (81%) 

5c (43%) 

6N HCl 

dioxane 
reflux 
1 day 
89% 

c d 
Η Η 

-R2 MnO? 

•R CH2CICH2CI 
60°C 

OX 
Η 

4c: R1 = CeH5, R2 = Η 
5c: R-) — H, R2

 = CgHs 
6: R-i = CgHg, R2 — Η 
7: R-i = H, R2 = CßHs 

8: R1 = C6H5, R2 = Η (87%) 
9: R, = H, R2 = C6H5 (72%) 
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