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A mW SYNTHESlS OF 1,2-DISUDSTITtJTED CARDAZOLE!3. 

ELECTROPHRJC CYANATION WITH VLEIJE’S REAGENT. 

J. Bergman and B. P&man 

Department of Organic Chemistry, Royal Institute of ‘l’echnalogy 

SlOO 44 Stockholm. Sweden 

MSTBA0T: Reaction of 2ethylindole and 2benzylindole with methyl vinyl ketone givrg 1,2-tlirr~etlryIcarl~;~7.ole 
and Z-metlryl-I-plrenylcarbazole respectively. On thermolysis or the salt II, 0btalrnrd rrolll the reactl0n or 2-p 
methylpropcnyl)indole (7n) with Viehe’s salt (IU), the corresponding nitrite g is formed. - 

The interest in the chemistry of carbazolm and related condensed systems has continncd to grow. ’ Ammg the many alkaloids 

with a carbazole moiety some are known to possess proround physiological activity. Elliplicinc (&)e, rcbcccarnycin (g)” and 

staurosporine (3)’ are just a few. Other carbazole alkaloids are of considerable taxonomlc lnrt~orln.nce a.9 they have a subslitution - 
pattern exclusively found in some genera of one plant family e.g. the 3-mcthylcarbazolcs horn the Rulacc~~~. ‘Ihe recently 

isolated” alkaloid dihydroxygirinimbine (i) Is one example. 

IH 

Hyellazole @‘, carbazomycineA (f&)” and the antibiotlc carbazomycine B (f&)’ can be considered as hydroxylated and/or 

methoxylated 1,2-disubstituted carbazoles, but In splte of their relative simplicity and the multitude of carbaxole synthescvr, no 

general synthetic route to 1,2diiubetituted carbazolea horn simple and Inexpensive starting materials is avallable. 
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& a R=Me 
b R=H 

In a previous pap&‘, we reported the synthesis of Z-melhylcarhzole (&B) loom Z-(Z-lnctllyl~)ropcr?yl)indole @n) and the 

Vilsmeier reagent, I’OCI~/DMF (Scheme 1). Unrortunately only low yields of tbe analogs Sr, aud & could be obtained from B - - 
and &I” by this method. 

J3= a R=H 
b R=Me 
c R=Ph 

Scheme 1 

The diniculties in obtaining larger amounts of g and & were overcome by using a digerent approach. Indoles will react 

at their Sposition in a 1,4-addition proces?, with a&unsaturated ketones, and under suitable reaction condition9 the 2-(3 

indolyl)ketones thus formed will cyclize” to carhazolea (Scheme 2). Refluxing 2-ethylindole (g) or P-benzyliadole (o&)‘* with 

methyl vinyl ketone in acetic acid containing a catalytic amount of palladium on charcoal gave good yields 0’3 and &. The uge 

of appropriately substituted methyl vinyl ketones in combination with hydroxylation/methoxylation methods aa a synthetically 

viable route to the alkaloids fi and 6 is now under investigation. - - 

g a R=Me 2 b R=Me 78% 
b R=Ph c R=Ph 80% 

Scheme 2 
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To examine whether the reaction of 2-vinylindoles with “Cl-units” other then those mcntioucd above would give I-hetero- 

substituted carbazoles, & was treated with dichloromethylene dimethylimmonium chloride (Vicbc’s salt, &Is The satt JJ - 

formed could be isolated” or readily hydrolyzed” to the corre~p onding amide p (Scheme 3). On thermolya’u ( rellux in 1,2- 

dichlorobenzene ) the intermediate &,& instead of cyclization, lost two equivalents of Me&’ giving the nitrile g. This reaction 

could be extended to other indoles as well aa to other aromatic (e.p. 1,3-dimethoxybenzene~) and betcroaromatic (e.g. pyrrole) 

systems, and thw constitutea a new nitrile synthesis I0 It should be noted that 14 is giving the corrmponding nitrite s under = 

much milder reaction conditions (rellux in MeCN) than those necessary for the indole systems, reflecting the larger rclonance 

atabiliiation of & aa compared to g (Scheme 4). 
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Scheme 4 
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