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Ips0 Substitution in the Reaction of Acyl Radicals with 2-Substituted 
Benzothiazolesl 

By MICHELE FIORENTINO, LORENZO TESTAFERRI, MARCELLO TIECCO, *t and LUIGINO TROISI 
(Istituto di Chimica Organica, Via Amendola 173, Bari,  I taly) 

.Summary Nucleophilic acetyl radicals react with 2- 
substituted benzothiazoles effecting the displacement of 
several groups to afford 2-acetylbenzothiazole ; the 
reactions are proposed to occur through a homolytic ti H 
aromatic snbstitution at the ips0 position. (I 1 (11) 

THE honiolytic alkyl-deacylation reaction occurring in the 

pyridine, R e  + a s & C O M e  
qu in~ l ine ,~  y 3  and benzothiazole2 s 4  systems has 

received considerable attention recently. Several other 
groups have also been found to be easily substituted by the 
nucleophilic 1-adamantyl radical.* Moreover, an interest- 

deacylation, has also been o b ~ e r v e d . ~  Our present results 
demonstrate that displacement by acyl radicals is quite a with 2-substit:ited benzothiazoles (2-BTR) (I) (10 mmol), 
general process, many other substituents being replaced by in acetic acid (50 ml), to give 2-acetylbenzothiazole (2- 
these nucleophilic radicals. BTAc) (111) ; the product was separated by column chrom- 

Acetyl radicals, produced from ButOOH (40 mmol), atography and the yields, based on converted (I), are 
FeSO, (40 mmol, in 35 ml H20) and MeCH05 (0.1 mol) react reported in the Table. 

N+ 
H 

ing example of another displacement reaction, acyl- (111) 
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TABLE 

2-BTR + Mec0 _j 2-BTAc + R- 
(1) (111) 

% Conversion % Yields of 
R of (1) (111) 

PhSQ, 90 75 
PhSO 90 75 
EtCO 90 73 
PhS 76 36 
F 70 26 
c1 60 5 

The results reported here represent further examples of 
the ease with which homolytic aromatic ips0 substitutions 
can occur in the benzothiazole ~ y s t e m . ~  The addition- 
elimination mechanism in the Scheme, proposed for the 
displacement of the acyl group,3 most probably operates in 
the present case also. 

Both steps have been formulated as reversible; this 
however may not hold for all the reactions examined, but 
is presumably limited to the case of R = COX groups. 
The other displaced radicals R, in fact, do not exhibit nucleo- 
philic properties and their reactions with (111) therefore 
should not be favoured. 

Protonation of the substrates (I) facilitates the ips0 attack 
of the acetyl radical to give the a-complex intermediate (11) 
and the conversion yields are consequently very high in 
every case. The yields of the ips0 substitution product 
(111), however, are rather low when R = PhS, F, or C1, 
indicating that, in these cases, the intermediate (11) [or 
perhaps (I)] is concurrently involved in other proce~ses.~ 
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