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Abstract: 2-Methylindole has been coupled to l,2-bis(2-indolyl)ethane 6, which in turn has been further coupled to 

indolo[2,3-c]carbazoie 3. Attempts to couple 6 with CoF3 in trifluoroacetic acid gave the 7-membered compounds 8 and 9 as the 

main products. 

Indolo[3,2-fe]carbazole 1 has been intensely studied due to its high affinity3,4 to the 2,3,7,8-

tetrachlorodibenzo-p-dioxin (TCDD) receptor and also as a consequence of its presence5 6 in the gastrointestinal 

tract of humans after consumption of cruciferous vegetables. Recently a derivative, 6-formylindolo[3,2-

6]carbazole 2, (obtained by UV-irradiation of aqueous solutions of tryptophan) has been isolated and found to 

possess considerably higher affinity to the TCDD receptor than TCDD itself.7 

Several synthetic pathways to indolo[3,2-fe]carbazole and many of its derivatives are available.8 9 All the 

other possible isomers are known except indolo[2,3-c]carbazole 3. 

Η 

1 R=H 3 R=H 
2 R=CHO 4 H=CH3 

Only one derivative, Ar,iV'-dimethylindolo[2,3-c]carbazole 4, formed (without co-formation of N,N'~ 

dimethyündolo[3,2-b]carbazole) by irradiation of ΜN'-dimethyl-A^N'-diphenyl-1,4-phenylenediamine has 

previously been described.10,11 In this context it is of interest that double Fischer indolization of the 

bisphenylhydrazone of 1,4-cyclohexanedione yields9 the linear isomer and none of the angular isomer. With this 

background we have now developed a rational approach to this ring system as outlined below. 
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6 

DDQ/ dioxane 3 

7 

For the coupling of the N-carboxylated dianion12 obtained from 2-methylindole 5 coupling with 1,2-

diiodoethane (yield 48%) was superior in terms of yield and convenience, compared with several other coupling 

reagents such as iodine or tetraiodomethane. As the yield of 3,3-coupled products from 613 (predominantly 714) 

was very low, presumably due to incorporation of DDQ in the starting indole 6 (a reaction that has previously 

been observed for simple indoles15), coupling was also attempted with Pd(OAc)2 which gave a mixture of 7 and 

3 in unacceptably low yields. At this point it was decided to try cobalt trifluoride (in trifluoroacetic acid), a 

reagent which previously has been successfully used16 for coupling of various activated aromatics, such as 1-

methoxynaphtalene. 

6 
CoFJ TFA 

Δ 

8 9 
NaBH4/ EtOH 

Pd-C/ diglyme 
Δ 

Δ 

10 11 
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Refluxing 6 for 18 h with one equivalent of cobalt trifluoride in trifluoroacetic acid did not lead to the 

expected compounds 7 and 3, but gave two main products, 817 and 918» both containing a 7-membered ring. The 
lH-NMR spectra of 8 and 7 display a coupling pattern for the methylene protons suggesting that the molecules 

are not planar and undergo rapid conformational changes in analogy with certain substituted 

dihydrophenanthrenes.19 The alternative preparation of 8 by refluxing 6 with trifluoroacetaldehvde ethyl 

hemiacetal and trifluoroacetic acid as catalyst in ethanol suggest formation of trifluoroacetaldehvde in the 

reaction of 6 with cobalt trifluoride in trifluoroacetic acid. Under acidic conditions, several other carbonyl 

compounds, e.g. acetone, gave the analogous 7-membered product 1220 in excellent yield. A similar compound 

13 formed from 2-(a-hydroxyisopropyl)-indole by acid induced dimerization has been reported previously.21 

Η 

12 13 

14 

The red dye 9 has an interesting feature; the indole units are equivalent according to ^ - N M R and l3C-

NMR indicating a fast prototropy. Treatment of 9 with sodium borohydride in hot ethanol gave the leuco-

compound 10, whereas treatment of 9 with water yielded the colourless hydrate 11 in quantitative yield. These 

properties of 9 are analogous to those of the rosindoles22 e.g. 14 studied already by Emil Fischer. 
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