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The pquinonoid P-phenothiazin-3-one, (Ia), and its ~imino analogues 

(lb), hold an important plac3e in the chemistry of phenothiazine; l-3 on the op 

posite, g-quinonoid systems derived from this heterocycle are mentioned only 

c)I;n, 
Ia,X=O; Ib,X=NRf 

as limiting structures of the cationic and radicalio oxidized species. 194 

We wish to report the synthesis and oharacterization of lH-phenothia- 

zin-l-ones, (II and IV), the firstpquinoaes in the phenothiazine series. 

l-Hydroxyphenothiazine, (III), obtained either by treating l-methoxy- 

phenothiazine with pyridine.HC15 (or, with better yields, by the thionation 

X III 
IVa, X= Br; IVb, X= C I 

of 2-hy?lroxydiphenylamine), was oxidized with Pb02 (or Ago) in inert solvents, 

to yield dark-blue solutions of II. The quinene was obtained as dark blue-vi- 

3801 





No. 43 

. 
I , 

tion of III with Pb02 in concentrated solutions, followed by recrystallization 

from g-dichlorobenzene. The electronio spectra revealed the existence of a 

chromophore possessing the structure of II (ide’ntical&,,,x and shape of the 

long-wave band), as well as the appearanae of a new chromophore, absorbing at 

480 nm. The omureme of quinonoid elements in the struature of the dimer is 

proved by reversible redox processes, as for the parent II. Moreover, diner 

solutions in acetiu acid, reduced iith Zn, were lacking the long-wave band, 

whereas the band arising from the second chromophore was only slightly shifted. 

Taking into aooount the existing data on the dimerization of z-qui- 

nones,7’11 *_ as well as the above mentioned physioal and uhemioal properties of 

the diner, we assuze that the latter is formed as shown in the saheme. Thus, 

the initial Diels-Alder adduct, (V), not isolated so far, undergoes very ra- 

pidly the usual rearrangement to aromatio structures, yielding the quinol VI, 

whioh is immediately oxidized by Pb02 to the final product, (VII). During the 
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spontaneous dimerization of II, the latter oxidizes VI to VII, and is conver- 

ted in its turn to III. 'Phi8 explains the formation of VII and III as the two 

major products of such dimeriaatisne. 

A 2+2 cycloaddition pathway, the only which would also aacount, at 

least partially, for the properties of VII, can be ruled out, since such a di- 

merieation was not yet observed in thermal reactions,of g-quinonee 7-11 and be- 

cause irradiation of II in solutions rather retarded the formation of VII. 

Ae expected, the halogenophenothiazones IV are much more stable a- 

gainst dimerization. However, IVa dimesizes on refluxing in _tiichlorobens;ene 

or on heating in the eolid state, whereas the uhloro analogue, IVb, can be re- 

crystallized from DIE and melted without dimerisation. This difference is pre- 

sumably decided in the rearomatieation step (corresponding to V-VI), the one 

which makes the process irreversible; the required breaking of the C-X bonds 

occurs easier in the case of bromine. The analyses of the diner. of IVa showed 

the loss of one Bk atom per phenothiasine moiety.12 
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