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Abslract : 4H-1,3-thiazines, miiy prepared from T-thia-3-Qzabufadienes, appear 
electroartive in profit medium. Controlled potential elecfroreductions of 4H-1,3- 
thiuzines lead either tu substituted GH-I,3-thiazines ur tu pyrroles according to the 
nnture of the C-4 substifuent and the acidity of the supporting elecfroZyte. 

Hetero IX&-Alder reactions have been extensively applied in heterocyclic chemistry 
during the last few yearsls2. For instance rcgioselective synthesis of BH-1,3-thiazines by 
cycloadditinn of clcctrnphilic diennphilcs on I~thin-3-azabutadicnes were reporteds. 
However, renction of methyl ecrylote or dimethyl maleate with 4-dimethylamino-4- 
ethoxycarbonyl-l-thia-3-nzabutadienp does not take place easily and require modifications 
lor multistep syntheses4 ; moreover the access lo 6H-1,3-thiazines bearing an alkoxy 
substitucnt at C-Z and/or an ester group at C-4 requires high pressure5 hr acid catalysis -3 

We now report a mild and efficient two-steps procedure (cycloaddition-reduction), 
starting from heterodienes la or lb, which leads selectively either to functionalized 6H-1,3- 
thiazines or to yyrroles depending on electrochemical conditions. 

The first step involves a 4+2 cyclnaddition of dimethyl acetylenedicarboxylate with 
an equimolecul~lr nmoutrt of l-thia-3-exablltadienes6 la or lb in methylene chloride, and 
affords 2-ethoxy-4H-1,3-thiazitles 2a or 2b (respectively 73% and 35 % isolated yield).7 

The scrond step involves an clcctrnchemical reduction which is slrongly pH- 

dcpcndcnt : 

i) Controlled potential electrolysis [C1.P.E. in Scheme I* of 2a in ammoniacal buffer (fl.5 
mol.lm1 NH4C11 and NH3 + ethanol)at a mercury cathode (E = -1.1 V/SCE) leads to the 
corresponding 61 I-I,Y&ihiazinc 3a (90 7/o yield)7. 
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ii) Tn acidic medium (0.5 n~l.l-~ HzSLI4 -I ethanol) ~lcctroreduction of 2a (E = -0.75 
V/SC’E) gives rise to the substituted pyrrolc 4a (40 r% yield) and, similary, electrolysis of 2b (E 
= -0.8 V/SCE) affords the tetrasubstituted pyrrole 4b (46% yield). Moreover, a mixture of 
pyrrole 4b (15% yield) and 6H-i,3-thiazine 3b (45 % yield)7 is obtained when C.P.E. is 
performed in acetic buffer (pH = 5 ; E - -0.75 V/SCIE). At last, we have controlled that 
cathodic reduction of 3b, never lcads to the pyrrolc 4b whatever the electrolytic medium. 
(3therwisc 4b can also be obtained (87 % yield) from the reaction of the 6II-1,3-thiazine 3b 

with triethylamine in THF [cf. scheme ). The mechanism of this reaction is reminiscent of 
llre one involved in the ring contraction of substituted 6bI-1,3-lhiazines undrr basic 
conditions9 with sulfur elimination tfl~l]. The two steps procedure (electrochemical 
reduction followed by Et3N treatment) appears to be a preparative way to pyrrolic 
mompound 4b frum 2b (54 % yield). 
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As suggested in the scheme, in all cases, the first step of the reduction takes place at 
(he activated C’“-Ch double bond. The intermediate carbanion can either lose 
dimcthylaminc after prntonatinn with formation of hH-1,3-thiazines 3a, 3b or give rise to a 
ring conlrac~ion-reduction (elimination oi hydrogen sulfide and dimcthylamine) with 
formation of pyrroics 4a, 4b in vrry acidic medium. 

The drscrihrd prncfdtlre seems to provide a general way to functionalized pyrroles : 
t tr us, 4+2 cycluaddition of I-thia-3-azabutadienesh 5a or 5b with dimethyl 
acctylcncdicnrboxylatc, in mathylene chloride, gives Z-phcnyl-4H-1,3-thiazines 6a or 6b ; 
rlrctroreduction of 6a (E = -0.7 V/SCE) or 6b (E = -0.55 V/SCE) in 0.5 mol.l-1 H2S04 + 

ethanol, leads to the corresponding pyrralc ?‘a @8% yield) or 7b (76 % yield)T. Moreover, 
accrss fo the pyrrole tricarbvxylate 7b by clcctorcductive ring contraction of 4H-1,3-thiazine 

6b appears to be easier than the previously rcportrd procedure.*2 
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5a R=H 6a R=H 7a R=H 
5b R - CQFt 6b R = CQEt 7b R = C0&t 

Further investigations are necessary in order to explain the mechanism of this 
rcdurfive ring contraction. II can probably be compared with the mechanism of formation 
oi dimethyl pyrrole-2,5_dicarbaxylates which occurs wherl dimethyl-1,2-diazine-3,6- 

dicarboxylatcs arc rcdurcd with zinc in acelic medium.13 
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