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Synthesis of {(Benz-[f]-Indole)-4,9-Dione Derivatives via
Intramolecular Cyclization

Sang-Hee Shin and Mvung-Eun Suh
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract— Compounds of the structure of ¢(benz-[f]-indole)-4,9-dione are known to have an anti-
bacterial activity against Gram-positive bacteria. New kinds of 2-amino-(benz-[ {}-indole)-4,9-diones
are prepared via intramolecular cyclization. 2-Chloro-3-(a-cyano-a-ethoxycarbonyl-methyl)-1,4-naph-
thoquinone was reacted with some alkylamines(methylamine, ethylamine, ethanolamine, isopropyla-
mine, cyclohexylamine, benzylamine) to yield 2-amino-3-ethoxvearbonyl-N-alkyl-(benz-[ f J-indole)-
4,9-diones.

Keywords || 2-Amino-3-ethoxycarbonyl-N-methyl-(benz-[{|-indol>-4.9-dione,  2-amino-3-ethoxycar-
bonyi-N-ethyl-(benz-[ f]-indole}-4,9-dione, 2-amino-3-ethoxycarbonyl-N-B-hydroxyethyl-/benz-{ { }-in-
dole>-4.9-dione, 2-amino-3-ethoxycarbonyl-N-isopropylamine-{benz-[{]-indole>-4.9-dione. 2-amino-3-
ethoxycarbonyl-N-cylohexyl-(benz-[f]-indole>-4,9-dione, 2-amino-3-ethoxycarbonyl-N-benzyl-{benz-
[ f-indole)-4,9-dione.
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(Scheme 1II).
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2-Amino-3-ethoxycarbonyl-N-methyl-(benz-[ ]-in-
dole}>-4,9-dione(1a)2| #4 —2-Chloro-3-(a-cyano-a-
ethoxycarbonyl-methyl) -1, 4-naphthoquinone 1.8¢g
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mp | 249~250C

H-NMR(DMSO-d6) : & 1.3(t, 3H, -COOCH,CH,),
& 3.8(s, 3H, -N-CH,), 6 4.3(q, 2H, -COOCH,CH>),
5 7.0(s, 2H, -NH,), & 7.7~8.0(m, 4H, aromatic)

IR(KBr, cm™Y) : 3300~3500(-NH,), 1700(-COO)

Anal. caled. for CigHiyN-O, 0 C 6443, H 4.70, N
9.39

Found : C 652, H 4.65, N 878
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'H'-NMR(DMSO-d6) : 8 1.3(m, 6H, -COOCH.CH,,
-N-CH,CHj3),84.3(m, 4H,-COOCH,CH,, -N-CH,CH3),
8 6.9(s, 2H, -NH,), 8 7.5~8.0(m, 4H, aromatic)

IR(KBr, cm ')-: 3350~3500(-NH.), 1700(-CO0)

2-Amino-3-ethoxycarbonyl-N-f-hydroxyethyl-(benz
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o] 7)ell 0.9 m/(0.0015 mole) 9] ethanolamine-s A7}
3h3 51/2417F E b BEack §ole FEA17)
& Pzrsle] AR AHE silicagelE o] &7 AL
2o} g 18}9)(n-hexane : ethylacetate=2 .1 v/v%)
2 #2|8 ¥ n-hexaneo® HH3lo] gk AA

(IC 2 oo

5l f o Y .

Yield : 0.3g(11.5%)
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50(s, 1H, -OH), & 6.8(s, 2H, -NH.), & 7.5~8.0(m,
4H, aromatic)

IR(KBr, c¢m ') : 3300~ 3400(-NH,, -OH), 1640
(-CO0)

Anal. calcd. for C;HuN.Os : C 622, H 4.88, N
8.54

Found : C 624, H 507, N 8.14
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Yield : 0.48g(44.4%)
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CH.CH;, -N-CH(CH3).), & 4.3(q, 2H, -COOCH,CH,),
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{f]-indole)-4,9-dione(Ie)2| #H4 —2-Chloro-3-(a-cy-
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