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Abstract --The reactions of 1-pyridiniothiobenzoylaminides with 

dimethyl acetylenedicarboxylate in chloroform at 50-60 "C prov~ded 

dimethyl 5-thia-2,3-diazatricy~lo[4.3~2~O~~~]undeca-3,8,1O-triene-6,11- 

dicarboxylate derivatives in moderate yields. The structures of these 

products were assumed by their spectral and analytical data and 

determined finally by the X-ray analysis of one compound. 

Recently, we have reported facile formations of 10aH-pyrido[l,2-a7[l,4]thiazepines and their 

intramolecular Dtels-Alder adducts from the reactions of 1-pyridinio(substituted 

thiocarbonyl)methylides with dimethyl acetylenedicarboxylate (DMAD).' We have also proved 

that this reactlon is initiated by the electrophilic attack of DMAD on the sulfur atom of the 

thiocarbonyl group in the y l i d e ~ . ~  In view of the readiness of these reactions and the 

uniqueness of the heterocyclesobtained, we were next interested in extending this reaction 

to other pyridinium ylide, 1 -pyridinio(substituted thiocarbonyl)aminide, which is already known 

that these aminides are subjected to an attack of some electrophiles on the same sulfur atom.4 

When the reaction of 1-pyridiniothiobenzoylaminide ( l a )  with DMAD (2) was carried out in 

chloroform at room temperature, any significant products, such as the initially expected 

dimethyl 5aH-2-phenylpyrido[1,2-4[1 ,3,4]thiadiazepine-43-dicarboxylate (3) andlor dimethyl 

4-thia-l ,2-diazatetracyclo[5.4.0.055111O66B]undeca-2,9-diene-5,6-dicarboxylate (4), could not be 
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isolated at all. However, that of 1 a and 2 in chloroform under heating conditions (50-60 "C) 

gave a product (5a), 30%, colorless prisms, mp 175-177 Y2 (from chloroform-hexane), v (KBr) 

1732 (saturated ester C=O), 1709 (a$-unsaturated ester C=O), and 1614 cm" (C=C), 6 

(CDCI,) 3.73 and 3.85 (each 3H, s, 2xCO,Me), 4.18 (IH, d, J=2.5 Hz, 7-H), 4.64 (1 H, dd, J=4.0 

and 2.5 Hz, 1-H), 6.23 ( lH, dd, J=6.0 and 2.5 Hz, 8-H), 6.76 ( lH,  q, J=6.0 and 2.5 Hz, 9-H), 

7.2-8.0 (5H, m, 4-Ph), and 7.50 ( lH, d, J=4.0 Hz, 10-H). Similarly, the reaction of 

[I-(4-methylpyridinio)lthiobenzoylaminide (I b) with 2 under the same conditions gave the 

corresponding Compound (5b), 28%, colorless prisms, mp 216-218 "C (from 

chloroform-hexane), v (KBr) 1732(saturated ester C=O), 1705 ( a$-unsaturated ester C=O), 

1645 (C=C), and 1616 cm~' (C=C), 6 (CDCI,) 1.98 (3H, d, J=1.0 Hz, 9-Me), 3.71 and 3.82 

(each 3H, s, 2xCO,Me), 4.1 1 ( lH,  d, J=2.5 Hz, 7-H), 4.37 ( lH, d, J=4.0 Hz, 1-H), 5.75 ( lH, br s, 

8-H), 7.2-8.0 (5H, m, 4-Ph), and 7.54 (lH, d, k 4 . 0  Hz, 10-H). 

Although the elemental analyses showed clearly that products (5a,b) are 1 : 1 adducts 

between (1 -pyridinio)thiobenzoylaminides (1 a,b) and DMAD (2);' their ir and 'H nmr spectra 

were quite different from the expected those for the primary adduch (3) and their 

intramolecular Diels-Alder adducts (4). For example, the presences of a saturated and an 

a,P-unsaturated ester carbonyl band (1 732 and 1709 cm-' for 5a and 1732 and 1705 cm-' for 

5b)  were not in accord with the expected absorption bands for both compounds (3) and (4). 

From the consideration of the ch-emical shifts and the signal patterns of the 'H nmr spectra of 

5a,b, furthermore, we could induce easily the following atomic arrangement, 
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-N*-C(sp7-C(sp2)-C(sp2)-C(sp3)(-N*-)-C(sp2)-, in this skeleton and also realize the presence of 

the last methine proton (10-H, 6 7.50 for Sa and 6 7.54 for Sb) in the above arrangement 

which is shifted to low magnetic field by a strong anisotropy effect of an ester carbonyl group. 

Apparently, this atomic arrangement suggested the transformation from original pyridine ring 

to 2,5-dihydropyrrole ring possessing the 2-vinyl substituent. From these spectral inspection 

and the possible structural alternative5 for one compound (4) initially expected, we 

assumed products (Sa,b) to be dimethyl 5-thia-2,3-diazatricyclo[4.3.2.02~7]undeca-3,8,l0- 

triene-6,ll- dicarboxylate derivatives. These structures were finally confirmed by single 

crystal X-ray analysis for 5b.= The ORTEP drawing for Sb is shown below. 

Mechanistically, the formation of products (5a,b) can be considered via the intervention of the 

primary adduct (3) and/or its intramolecular Diels-Alder adduct (4), since a 1,3,44hiadiazine 

moiety is present in the molecules. However, the fact that a divinylmethane-vinylcyclopropane 

rearrangement is photochemical process and vice versa5 excluded clearly the possibility of the 

formation of 5a,b from the latter (4). An alternative route from the primary adduct (3) to final 

products (Sa,b) can be considered: It is the bond formation between the 4- and the 

9-positions of the pyrido[l.2-q[l,3,4]thiadiazepines (3) followed by the cationic 

1,2-sigmatropic shift of a nitrogen-carbon single bond of the resulting zwitterionic intermediate 

(6) with the generation of new carbon-carbon double bond (path a). On the other hand, the 

bond formation between the ionic centers in the intermediate (6) should lead to adduct (4) 

(path b), though we could not isolate them. One of the reasons why the adduct such as 4 

was not formed in these reactions may be owing to the presence of me strained cyclopropane 

ring in this molecule. 
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