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Abstract: By irradiation of carbazole and some derivatives in CH2C12 soln two different 
reaction pathways were observed depending on the substitution of the 
tieterocyclic compound. 

Our interest in the photochemical reactions of nitrogen heterocyclic compounds' 

prompted us to investigate the photochemical behavior of carbazole and some derivatives in 

dichloromethane solution.' 

The UV irradiation of carbazole in CH2C12 soln gave a mixture of several products from 

which we were able to separate and to identify the thermodynamically stable products I-IV4 -- 
(For Experimental Conditions see Note 3). 

I Ill R = Et IV 

There is no doubt that this photoreaction may be due to the electronic excited carbazole 

molecule - CH Cl molecule interaction. Thus, 
2 2 the excited charge transfer complex (exciplex)5 

formed gives the carbazyl radical cation: (CARB 
6+ 

b (cARB+' cl- 

....CK2C1.,6- 

ridical 

w CARB+'....Cl-...:CH2C1)* 

.CK,Cl). In the solvent cage this cation reacts, under its 

more likely mesomeric structures (9 and 3) with .W2C1 and Cl- to give cation A6 and compound _ 
fl respectively. Cation A could be the source of I, II and III. In the reaction media Cl- -- 
and (C12CH)2 were also detected. 3 (C12CH)2 derives fT& the dimerization of Cl,&, which 

could be formed by hydrogen abstraction from CH2C12 during the formation of c and III. 
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The same photochemical procedure was then applied to 3-chlorocarbazole giving products 

derived from an excited CT complex too. 

Undoubtedly, the excited sustrate (donor) - solvent (acceptor) interaction plays a very 

important role in the electron transfer phenomenon which only occurs under certain conditions. 

As it is known7, this interaction decreases from CC14 to CH2C12 and as carbazole is a weak base 

we thought that the interaction could be inhibited by appropiate electron acceptor 

substituents. According to this, we irradiated 3,6-dichlorocarbazole in CH$12 soln. The 

irradiation performed in a similar manner afforded the 9,9Lbis(3,6-dichlorocarbazyl) (l) as 

the only product; its physical and spectroscopical properties agree with a dimeric structure. 8 

The same photodimerization was observed in the case of the 3,6-dibromo derivative. 

It is noteworthy that the photodimerization occurs through a different mechanism from 

that already discussed. In our opinion the excited 3,6-dichlorocarbazole is not able to form 

an exciplex with a CH2C12 molecule and, after the photon absorption, hydrogen elimination 

occurs and a 9-aminyl radical (9-(3,6-dichlorocarbazyl)radical) is formed. This photochemical 

behavior is similar to that described by us for 9H-pyrido(3,4-b)indoles.I 

As it can be seen, the photochemical reaction pathway depends on the nature of the 

substituents present in the carbazole ring. It is interesting to mention that both reactions 

(excited CT complex formation and radical dimerization) are not concurrent, at least, in any 

of the examples studied by us. 

From the photochemical point of view after the UV absorption by carbazole an SI(n,rr*) 

state is reached. 9 This excited state forms with a CH2C12 molecule the mentioned exciplex 

beginning the series of reactions already discussed. On the other hand, due to the higher 

electron affinity of 3,6-dichlorocarbazole the interaction with the solvent does not take 

place and the following sequence occurs: 

S&W*) - SI(n,n*) _---+ TI(n,v*) 
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From the last state an aminyl radical could be formed through the homolytic fission of the NH 

bond. The TI(n,r*) nature of the photoreactive state was also made evident because the photo 

reaction was inhibited in AcOHI and EtOH' media. Another result that supports the radical 

character of this reaction is the oxidation with KMn04. Thus, the product 1 was also obtained 

when 3,6-dichlorocarbazole was treated with this reagent under neutral conditions and as it is 

known" this reaction occurs by a radical mechanism. 

The same photodimerization was observed when CC14 was used as a solvent although its 

electron affinity is higher than that of CH2C12. 

To confirm that 9-aminyl radicals could be formed through the postulated pathway without 

involving an exciplex we submitted carbazole to UV irradiation in petroleum ether. In agreement 

with our assumption only the dimer 9,9'-biscarbazyl II (VI) was detected. - 

Studies on the scope of these reactions are being carried out in our laboratory. 
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