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Abstract - Cyclohexan-18,2'-dione-lo-diazabenzoic acids obtained £ran 
diazotised aminobenzoic acids and 2-hydroxymethylenecyclohexanone on 

cyclization afford 1-0x0-1,2,3,4-tetrahydmcarbazole derivatives. These 

on esterification followed by ammaisation and methylation gave the 

Mukonine isomers, 19, 20 and 2. 

2 Carbazole derivatives , tetrahydrocarbazoles3, oxotetrahydrocarbazoles4 and 

Glycozoline  isomer^^'^ have been reported to possess antiturnour, anti-convlsant. 
psychotropic, anti-inflammatory, antihistamine and antibiotic properties. 

Mukonine, a simple carbazole, has been isolated by Chakraborty et al. from 

Murraya Koenigii spreng and has been reported to be active against most of the 

7 
organisms . With a view to exploring structure activity correlation, we first 
report here the synthesis of isamers of mukonine. 

In the present study, Japp-klingemann rea~tion~'~ of diazonium salt solutions of 

ortho-, meta- and paraamino benzoic acids, 1, 2 and 2, with 2-hydroxymethylene 

cyclohexanone gave 2-, 3- and 4-(cyclohexane-1',2'-dione-1'diaza)benzoic acids, 

4, 5 and 5 respctively. The cyclization of hydrazones, 4 and 6 with PPA gave - 
the l-axo-1,2,3,4-tetrahydrocarbazole carboxylic acids, land 10 respectively; 

where the same cyclization of 5 gave two pcsitional iscmeric products, g and 9 .  

The products obtained during cylization were pure and difficult to crystallise 

in common organic solvents. Thats why all these cyclized products were identified 

as their methyl esters. These esters are the stable intermediates for the synthe- 

sis of 2.2-dimethyl-2~-pyrano [2,3-4 carbazoleslO, Indolo l3.2-a cournarins 

3 ~ - p y r a z i n o ~ . 2 , i ~ , ~ c a r b a z o l e s  and carbazolyl-l-oxypropanalaminesll. After 

esterification, the esters were hydrolysed with 1WA sodium hydroxide to give 

pure corresponding carbaxylic acids. 



Esters ,  11, 2 and 14, obtained f r m  t h e i r  corresponding ac ids  on t r e a t m a t  wi th  

diazomethane, were a r m a t i s e d  by using Pd/C (10%) i n  diphenyl e t h e r  t o  methyl 

e s t e r s  of 1-hydroxycarbazoles, 15, and 18 respec t ive ly  along wi th  a small  

12 amount of a simple carbazole,  2. 

Methylation of 15 with dimethyl sulphate-K2C03 - acetone gave exc lus ive ly  one 

product,  19 and it was i d e n t i f i e d  a s  an isomer of mukonine. However, t he  same 

r eac t i on  of and 18 afforded t h e  normal Oae thy l a t ed  products,  20 and 22 ( i so -  

mers of mukonine) bes ides  t h e  0- and N-dimethylated products,  2 and 23, respec- 

t i v e l y .  These were separa ted  by passing through s i l i c a  g e l  column and e l u t i n g  

w i th  a s u i t a b l e  so lvent  system. 

&QN;Fl+Q2QH N- N Q3m 
R R HOHC 

0 R 0 R H 0 
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Yield  % 
Molecular 
f o m u l a  

'N' Analys i s  

Calcd Found 

11.38 11.20 

11.38 11.30 

11.38 11.30 

6.11 5.98 

6.?1 6.10 

6.11 6.21 

6.11 6.09 

+ Compounds 4 t o  10 were c r y s t a l l i s e d  from methanol 

TABLE I1 

Analys i s  

Calcd 

C 69.15 

H 5.34 

N 5-76 

C 69.15 

H 5.34 

N 5.76 

C 69.15 

H 5.34 

N 5.76 

C 69.15 

H 5.34 

N 5.76 

C 69.72 

H 4.49 

N 5.81 

Found 

69.00 

5.20 

5.70 

69.00 

5.18 

5.60 

69.00 

5.10 

5.50 

69.20 

5.20 

5.60 

69.71 

4.50 

5 -76 



++ Canpounds 11 to 2 were crystallised from benzene while the rest were 

crystallised from Petroleum ether -ethyl acetate. 

TABLE I11 

Campound NMR (CDCl3/TMSint) of the Product (100 MHz) 
NO 

12 - 2.28(qr2H,J=6Hz,C3+ethYlene); 2.72(t,2H,J=6Hz,C 2 methylene): 3.28 

(t,ZHIJ=6Hz,C 4 methylene); 4.O3(s,3H,C5-COOCH3), 7.4(m,lH,C7-~),7.7 

(d,lH,J=7Hz,C -H), 7.8(d,lH.J=7HzrC -H) and 11.3(broad s,lH,N-H,D20 8 6 
exhangeable ) . 

13 - 2.3(q,2H,J=6Hz,C3methylene);2.62(t,2H,J=6Hz,C 2 methylene); 3.08 

(tr2HJ=6Hz, C4methylene); 3.56(s,3H,C7-COOCH3), 7.78(d,2H,C5-H and 

C -H,J=ZHz), 8.26(s,lH,C8-H) and 12.2(broad s,~H,N-H,D~O exchan- 6 
geable ). 
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19 - 4.C8(s,6H,C1-COOCH3 and C8-OCH3), 6.96(d,lH,J=7Hz,C7-H); 7.24(m,2H, 

C y  and C6-H), 7.75(d,lH,J=7Hz,C5-H), 8910(d,lH,J=7Hz,C2-H). 8.28 

(d,lH,J=7Hz,C4-H) and lo.G(s,l~,~~, C20 exchangeable). 

20 - 4.04(s,3H,C2-COOCH3 ), 4.C9(s,3H.C 8 4CH3 ), 6.SB(d,lH,J=8Hz,C7-H); 

7,19(m,lH,C6-H)I 7.74(d,lH,J=8Hz,C5-H); 7.94(drlH,J=8Hz,C 3 -H); 

8.12(d,lH,J=8Hz,C4-H), 8.C3(srlH,C1-H) and 8.44(broad s,lH,AH,D20 

exchangeable ) . 
21 - 4.G4(s,3H,C2-CO0CH3),4.l(s,3H,C8-OCH3), 4.24(s.3H.N-CH3), 6.8(d,lH, 

J=~Hz,C~-H), 7.18(m,lH.C6-H), 7.70(d,lH,J=8Hz.C5-H), 7.96(d,lH.J= 

6Hz,C3-H), 8.C8(s,lH,C1-H) and 8.2(d,lH,J=6Hz,C4-H). 

2 2 - 4.02(s ,6H,c3-coo~3 and C8gCH3), 6 .S4 (d,l~,J=8Hz ,C,-H), 7.24 (m.1~. 

C6-H), 7.46(d,lH,J=EHz,C1-H), 7.76(d,lH,J=8Hz,C5-H), 8.15(drlH, 

J'BHz, C2-H), 8.55(s,lH.N-H, C20 exchangeable) and 8.81(s,lH,C4-H). 

2 3 - 4.C4(s,3H,C3-COOCH3),4.06(s,3H,N-CH3), 4.23(s,3H,C8-OC~3)r 6.95 

(d,lH,J=8Hz,C7-H), 7.25(m,2~,C~-H and C6-H); 7.78(d,lH,J=8Hz,C5-H), 

6-20(d,lH,J=8Hz,C2-R) and 6.E(s,lH,C4-H). 

EXPERIMENTAL 

General Procedures 

Prepration of 0-, m- and p-(Cyclohexan-lm,2'-dione-1'-diaza)benzoic Acids 

A mixture of 2-hydroxpethylenecyclohexanone (12.6 q, 0.1 M), sodium acetate 

(20 g) methanol (100 rnl) and water (500 ml) was cooled in ice. A pasty mass of 

the anino benzoic acid (13.7 g, 0.1 M) in concentrated hydrochloric acid (28 ml) 

was cooled and diazotised with cold saturated aqueous solution of sodium nitrite 

(13.6 g in 55 ml of water) between OaC and -5OC. The diazotised solution was 

added in small portions to the ice cooled mixture containing 2-hydroxymethylene- 

cyclohexanone over a period of 0.5 h with constant stirring. After standing for 

0.5 h more, the resulting solid was filtered, washed with water. dried and 

crystallised. 

Cyclization of the Hydrazones to 1-0x0-1.2.3.4-tetrahydrocarbazole Derivatives 

using PPA 

A 1:4 (W/W) mixture of phosphorous pentoxide (5 g) and phosphoric acid (20 ml) 

was prepared freshly in a flask fitted with a calcium chloride guard tube. Hydra- 

zone (2.5 g, O.C1 M)was added to this with stirring. The mixture was then kept 

for 40 min in an oil bath pre-heated to 125'~. It was then cooled and poured in 

cold water (100 ml). The solid separated was allowed to stand for about 0.5 h 

and filtered. It was washed with water dried and weighed. 



Fsterification of 1-0x0-tetrahydrocarbazolecarboxvlic Acids 

1-0x0-1.2.3.4-tetrahydrocarbazolecarboxylic acid (5 g; 0.02 M) was suspended in 

methanol (20 ml) and chilled to o0c, Ethereal solution of dry diazomethane (1.3 g 

diazomethane in 5C ml of ether) was added in drops. After the complete addition 

of diazomethane, it was kept at 15'C for 1 h. Solvent was distilled off, and 

generally the solid was adsorbed over silica gel and chromatographed using ben- 

zene as eluant. The removal of solvent gave the methyl 1-0x0-1,2.3.4-tetrahydro- 

carbazolecarboxylates. 

Arcmatisation of Methylcarboxylates of 1-0x0-1.2.3.4-tetrahydrocarbazoles 

4 mixture of methyl carboxylates of 1-0x0-1.2.3.4-tetrahydroczrbazole (4.86 g. 

0.C2 M )  and palladim on charcoal (lo%, C.5 g) was refluxed in diphenyl ether 

(20 ml) under oxygen free nitrogen atmosphere for about 2 h usinc; an air condenser. 

The reaction mixture was cooled, filtered and diphenyl ether was removed under 

reduced pressure. The residue was chromatographed over silica gel. Fraction (a) 

(petroleum ether : ethyl acetate, 20:l) on removal of solvent gave fluffy crystals 

3f a simple carbazole. Yield 0.1 g (4%). mp 240 - 242°C iLit.12 24Z°C) 
%action ib) (petroleum ether : ethyl acetate, 10 : 1) on removal of solvent gave 

tllethyl 6-hydroxycarbazolecarboxylates. 

Synthesis of Methyl-8-Methoxycarbazolecarboxylates iMLkonine Isuners) 

r, mixture of methyl 8-hydroxycarbazolecarboxylates (0.24 g, O.CO1 M) dimethyl sul- 

fate (0.12 g), anhydrous potassium, carbonate (1.5 g) in dry acetone was refluxed 

for 2 h. The excess acetone was distilled off. To the remaining portion, water 

(25 ml) was added. The whole mixture was extracted with ether and washed succesi- 

vely with water. The solution was dried over anhydrous sodium sulfate. The dried 

solution on removal of ether gave a solid. 

REFERENCES 

* *  Present address: ~oots Company (India) Ltd., Sion, acmbay - 400 022, India 
" Correspondence author, Present address: Department of Chemistry, aharathiar 
University, Coimbatore - 641 046, India 

1. Do Sownithran and K.J. Rajendra Prasad, Synthesis. 1985,2, 545. 

2. W.L. Albrecht, R.w. Flaning, W.S. Horgan and G.P. Mayer, J. ved. Chem., 1977, 

20, 364. 
N 



HETEROCYCLES, Vol 24, No. 3, 1986 

3. A. Xooradien, A.0. Hlavac, P.E. Dupon, M.R.Bel1 and A.3. Abousi, ened. 

Chem., 1975, 18, 640. - h 

4. N.I. Andreeva, Famak Toks., 1967, 2, 713; Chm. Abstr., 1968. s, 57793r. 
5. D.P. Chakraborty, K.C, Das and B.K. Chowdhury, Trans. Bose Res. Inst., 1975, 

38, 1. - 
6. G.D. shah and 3.P.J. Patel, Ind. J. Chem., 1979, E, 451. 
7. D.P. Chakraborty, K.C.Das, B.P. D a s  and B.K. Chowdhury, Trans. Bose Res. 

Inst., 1975, 38, 3: Chem. Abstr., 1977, 3, 510292. 
8. B.Robinson, Chem. Rev., 1963, s, 373. 
9. R.R. Phillips, "Organic Reactions" ed by R. Adams, Vol.10, P. 143. John Wiley 

and Sons, New York, 1959. 

lo. D. sowmithran and K.J. Rajendra Prasad, Communicated to Heterocycles. 

11. D. Sowmithran, 1983, Studies in Heterocycles, Ph.D. thesis, IIT, 9ombay. 

12* D.P. Chakraborty, Fortsch. Chem. Org. Naturst., 1977, x, 299. 

Received, 15th October, 1985 


