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Abstract : 4H-1,3-thiazines, easily prepared from 1-thia-3-azabutadienes, appear
electroactive in protic medium. Controlled potential electroreductions of 4H-1,3-
thinzines lend either to substituted 6H-1,3-thiazines or lo pyrroles according to the
nature of the C-4 substituent and the acidity of the supporting electrolyte.

Hetero Diels-Alder reactions have been extensively applied in heterocyclic chemistry
during the last few yearsl.2. For instance regiosclective synthesis of 6H-1,3-thiazines by
cycloaddition of clectrophilic dienophiles on 1-thia-3-azabutadienes were reported3.
However, reaction of methyl acrylate or dimethyl maleate with 4-dimethylamino-4-
ethoxycarbony!-1-thia-3-azabutadiene does not take place easily and require modificalions
for mullistep syntheses? ; moreover the access {o 6H-1,3-thiazines bearing an alkoxy
substituent at C-2 and/or an ester group at C-4 requires high pressure® or acid catalysis 3

We now report a mild and elficient two-sleps procedure {cycloaddition-reduction),
starting from heterodienes 1a or 1b, which leads selectively either to functionalized 6H-1,3-
thiazines or to pyrroles depending on electrochemical conditions.

The first step involves a 4+2 cycloaddition of dimethyl acetylenedicarboxylate with
an equimolecular amoiint of 1-thia-3-azabutadienes® 1a or 1b in methylene chloride, and
affords 2-ethoxy-4H-1,3-thiazines 2a or 2b (respectively 73% and 35 % isolated yield).”

The sccond step involves an clectrochemical reduction which is strongly pH-
dependent :

i) Controlled potential electrolysis [C.P.E. in Scheme 18 of 2a in ammoniacal buffer (0.5
mol.l'1 NH4Ct and NHa + ethanol)at a mercury cathode (E = -1.1 V/SCE) leads to the
corresponding 611-1,3-thiazine 3a (90 % yield)’.
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i) Tn acidic medium {0.5 moll-! H2504 + ethanol} electroreduction of 2a (E = -0.75
V/SCE) gives rise to the substituted pyrrole 4a (40 % yield) and, similary, electrolysis of 2b (R
= -0.8 V/SCE} affords the tetrasubstituted pyrrole 4b (46% vield). Moreover, a mixture of
pyrrole 4b (15% yield} and 6H-13-thiazine 3b (45 % yield)? is obtained when C.P.F. is
performed in acetic buffer (pH =5 ; E = -0.75 V/SCE). At last, we have controlled that
cathodic reduction of 3b, never lcads io the pyrrole 4b whatever the electrolytic medium,
Otherwise 4b can also be obtained (87 % yield) from he reaction of the 6I1-1,3-thiazine 3b

with triethylamine in THF (cf. scheme ). The mechanism of this reaction is reminiscent of

the ane invalved in the ring contraction of substituted 6H-1,3-thiazines under basic
conditions? with sulfur elimination!0.17. The two steps procedure (electrochemical
reduction followed by EtaN treatment) appeats to be a preparative way to pyrrolic
compound 4b frem 2b (54 % yield).
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As suggested i the scheme, in all cases, the first step of the reduction takes place at
the activated C3-CH double bond. The intermediate carbanion can either lose
dimethylamine after protonation with formation of 6H-1,3-thiazines 3a, 3b or give risc to a
ring conlraction-reduction (elimination ot hydrogen sulfide and dimethylamine) with
formation of pyrroles 4a, 4b in very acidic medium.

The described procedure seems to provide a general way to functionalized pyrroles :
thus, 4+2 cycloaddition of I-thia-3-azabutadienes® 5a or 5b with dimethyl
acctylenedicarboxylate, in methylene chloride, gives 2-phenyl-4H-1,3-thiazines 6a or éb ;
electroreduction of 6a (E = -0.7 V/SCL) or 6b (E = -0.55 V/SCE) in 0.5 moll-! Ha504 +
ethanol, leads te the corresponding pyrrole 7a (88% yield) or 7b (76 % yield)?. Moreover,
access to the pyrrole tricarboxylate 7b by clectoreductive ring contraction of 4H-1,3-thiazine
6b appears to be easier than the previously reported procedure.12
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Further investigations are nccessary in order to explain the mechanism of this
reductive ring contraction. It can probably be compared with the mechanism of formation
of dimethyl pyrrole-2,5-dicarboxylates which occurs when dimethyl-1,2-diazine-3,6-
dicarboxylates are reduced with zinc in acelic medium.13
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