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S Y N T H E S I S  O F  N O V E L  B E N Z O Y L A T E D  I N D O L E S  

Sh. A. Samsoniya, I. Sh. Chikvaidze, 1~. O. Gogrichiani, 
N. Sh. Lomadze, and N. L. Targamadze 

It has been shown that Friedel-Crafts p-nitrobenzoylation of 2, 2'-dicarbetho~D, bis(5-indolyl)methane occurs 

at the bridging group. From the products of p-nitrobenzoylation of 2-carbethoxy-5-methylindole, 2-carbeth- 
o.x3,-5-hydroxy-indole and 2,7-dicarbethoxy-lH,6H-pyrrolo[2,3-e]indole there were obtained corresponding 

amines and an oxime. 

It is k3aown that electrophilic substitution in indole is principally directed to the pyrrole ring 3 position [1]. However, 

it has been shown [2] that Friedel-Crafts p= nitrobenzoylation of 2-carbethoxyindole gives a mixture of 3-, 5-, and 7- mono 

substituted compounds with a predominance of 5-acylation. Thus the 2-carbethoxy group hinders electrophilic substitution in 

the pyrrole ring. We have previously shown [3] that p-nitro-benzoylation of 2-carbethoxy-5-methylindole occurs at positions 

4 and 7 but 2-carbethoxy-5-methoxyindole reacts only at 4. This direction of electrophilic substitution to 4 is unexpected and 

unprecedented in the chemistry of indole. 

With the aim of further investigating p-nitrobenzoylation by method [3] we have studied the reactions of 2,2'- 

dicarbethoxy-bis(5-indolyl)methane (I) and 2,7-dicarbethoxy-lH,6H-pyrrolo-[2,3-e]indole (III) [4]. 
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p-Nitrobenzoylation of I at 15-20°C gives a mixture of three compounds from which only the product of disubsti- 

tution at the methylene group (II) could be isolated. This substitution was proved by comparison of the PMR spectra of II and 

the starting bisindolylmethane I. In the PMR spectrum of II the aromatic region signals agree in chemical shift and the 

multiplicity with those of I but the signal for the CH 2 group (4.02 ppm in I) is absent. The PMR spectrum of II also shows 

A - H  and B - H  doublet signals at 7.94 and 8.38 ppm for the two p-nitrobenzoyl groups which are absent in I. 
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p-Nitrobenzoylation of III gives only the mono 5-acylated product IV which was converted to the corresponding 
oxime V. 

Reduction of the p-nitrobenzoylation products (compound IV and the previously obtained 2-carbethoxy-5-methyl-7-(p- 
nitrobenzoyl)indole and 2-carbethoxy-5-methyl-7-(p-nitrobenzoyl)indole and 2-carbethoxy-4-(p-nitrobenzoyl)-5-hydroxyindole 
[3]) is significantly complicated by the presence of the carbonyl group. A method was successfully developed for reduction 
and separation of three amines: 2,7-dicarbethoxy-5-(p-aminobenzoyl)-lH,6H-pyrrolo[2,3-e]indole (VI), 2-carbethoxy-5- 
methyl-7-(p-aminobenzoyl)indole (VII), and 2-carbethoxy-4-(p-aminobenzoyl)-5-hydroxyindole (VIII): 
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EXPERIMENTAL 

IR spectra were recorded on a UR-20 instrument for vaseline mulls, UV spectra on a Specord using ethanol solvent, 
and PMR spectra on WP-200 SY and Bruker-300 spectrometers with DMSO-D 6 solvent and TMS internal standard. Mass 
spectra were recorded on a Ribermag 10-10-B instrument with an ionization energy of 70 eV. 

Reaction monitoring, compound purity and product Rf were measured on Silufol UV-254 TLC plates. Silica gel (100- 
250 microns) was used as sorbent for column chromatography. 

Elemental analytical data for C, H, and N for VIII, XI-XIV agreed with those calculated. 
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Di(p-nitrobenzoyl)-[2,2'-dicarbethoxybis(5-indolyl)]methane (II). To a solution of AICI 3 (13.4 g, 100 mmole) in 

1,2-dichloroethane (150 ml) there were added with cooling a solution of p-nitrobenzoyl chloride (9.27 g, 50 mmole) in 

dichloroethane (60 ml) and then 2,2'-dicarbethoxybis(5-indolyl)methane (I, 5 g, 13 mmole) in dichloroethane (100 ml). The 

product was stirred for 3 h at 15-17°C and poured into iced water (1 liter). It was acidified with HC1 to pH 1 and extracted 

with chloroform. The extract was washed with water, sodium hydroxide solution (2%), water again, and then dried with 

anhydrous CaCI 2. Solvent was evaporated off and the residue chromatographed on a column using toluene to give orange 
crystals (0.74 g). Found: M + 688. Calculated for C37H28N4010: M 688. 

2,7-Dicarbethox~'-5-(p-nitrobenzoyl)-lH,6H-pyrrolo[2,3-e]-indole (IV), Obtained by the above method, mp 278- 
279°C. Lit. data [4] 278-279°C. 

2,%Dicarbethoxy-5-(p-nitrobenzoyl)-lH,6H-pyrrolo[2,3-e]-indole Oxhne (V). Pyridine (50 ml) and hydroxylamine 
hydrochloride (0.076 g, 1.1 mmole) were added to a solution of IV (0.45 g, 1 mmole) in ethanol (20 ml) and the product was 

refluxed for 1 h. The solution was evaporated to one-third volume and the precipitate filtered, washed with water, and dried 

to give a mixture of syn and anti somers of oxime V as a light yellow solid (0.31 g). Found: M + 464. Calculated for 
C23H20N407: M 464. 

2,7-Dicarbethoxy-S-(p-alninobenzoyl)-lH,6tt-pyrrolo[2,3-e]-indole (VI). Freshly prepared sodium polysulfide (3 g) 

was added with stirring to a solution of IV (0.45 g, 1 mmole) in water (30 ml) at 60°C and the product was refluxed for 4 h. 
The yellow crystalline precipitate was filtered, washed with water, and dried to give VI (0.2 g). 

2-Carbethoxy-5-methyl-7-(p-aminobenzoyl)indole (VII). Obtained similarly to VI from the corresponding nitro 
compound (0.93 g, 2.6 mmole) giving yellow crystals (0.19 g). Found M + 322. Calculated for C19H18N203: M 322. 

2-Carbethoxy-4-(p-aminobenzoyl)-g-hydroxyindole (VIII). Obtained similarly to VI from the corresponding nitro 
compound (0.5 g, 1.4 mmole) giving yellow crystals (0.076 g). 

The authors thank the director of the department of organic chemistry of Saarbrficken University, (Prof. H. Dtirr) for 
giving permission to record the PMR spectra of certain compounds. 
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