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Abs&xc~r Reaction of thiazolo~3,2-b][1,2,4~triazolium N-phenacylides 3 with dimethyl acetylene- 
dicachxylase @vc novel cunpounds, 2-(1~-~~[2,l-c]-1~,4-uriazolyl~yl tiobenzoates 4 and 
2-12_(~~-pyndo[2,1-c]-l~~~yl~ytthiolpopeaoetes 5. The former products 4 would be 
f~~a~w~of~~ lar benzoyl rni~ of the akin 1:l adducts 6. 

A heterocyclic N-metbylide is a useful building-block to construct new heterocycles by a one-flask 

reaction. Previously, we studied the double 13-dipolar cycloaddition reactions of fused triazolium N- 

methylides, [1,~4]triazolo[l,J-alpyridiniuml and -pyrimidinium N-methylides.2 This paper presents the novel 

lJ-benzoyl migration of the 13-dipolar cycloadduct of thiazolo[3,2-b][l,2,4]triazolium N-phenacylides, 

which possess a heteropentalene type aromatic nucleus, with dimethyl acetylenedicarboxylate @MAD). 

Treatment of thiazolo[3,2-b][l,2,4]&zole 1 with some phenacyl bromides in refluxing acetone gave 

N(l)-phen~yl~lo~~lium salts 2 in good yields (71.5-97.5%).3 The thiazolotriazoiium N-y&ies 3 were 

generated in sitlr from the ~i~lo~a~~i~ salts 2 and ~e~ylarni~e and allowed to react with an equimolar 

amount of DMAD to give a new type reaction product 4 and an E/Z mixture of 1:2 adduct 5 (Scheme 1).3 The 

products and their yields am summarized in Table 1. As apur&substituent on the phenacyl aromatic ring was 

more electronegative, the mom product 4 was obtained. The structures of the adducts 4 and 5 were estimated 

on the basis of NMR and mass spectral data4 and those of 4c and SC (E-isomer) were confirmed by X-ray 

analysis.5 The crystal structures of 4c and SC are depicted in Fig. 1. 

The product 4c possesses a thiobenzoate moiety which would be formed by the benzoyl migration of an 

intermediary 1: 1 cycloadduct. To our knowledge, this is the first example of the benzoyl migration in the 1,3- 

dipolar cycloadditions of N-phenacylides. Potts cf ~1.6 reported that the reaction of 4-methylthiazolium N- 

phenacylides with electron-deficient acetylenes gave l-~l-l-hy~xy-l~-p~~o[2,~-c]Il,4l~hia~es foxmed 
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Tabte 1. Reactions of Thiazolotriazolium Salts 2 with DMAD.a 

Com- Eqiv. of Temp. Products (%) 

pound R X EtsN DMAD Solv. (“C) 4 5 (E:z)b 

a H H 1 1 

b H Cl 1 1 

C H Br 1 1 

d H NO2 1 1 

d H NO2 1 1 

e H Me 1 1 

f H Me0 1 1 

g Me Cl 1 1 

h Me Br 1 1 

t Me NO2 1 1 

t Me NO2 1 2 

t Me NO2 2 1 

t Me NO2 2 2 

t Me NO;! 2 2 

t Me NO2 1 1 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

MeCN 

CH2Cl2 

DMF 

60 1.0 44.5 (3:l) 

60 10.5 40.5 (3:l) 

60 17.0 36.5 (7:2) 

60 44.5 14.0 (1815) 

r.t. 27.5 10.5 (9:1) 

60 - 31.0 (3:l) 

60 - 31.5 (1215) 

60 32.5 33.0 (5:2) 

60 32.0 21.0 (4:l) 

60 56.5 18.5 (5:2) 

60 66.0 17.5 (22:9) 

60 62.0 15.0 (14:5) 

60 67.0 10.5 (29:17) 

40 82.5 15.0 (17:12) 

60 38.5 10.0 (43:9) 

a Reactions were carried out in the presence of EbN under Np for 5 h. 

b The UZratio was determined by 1 H-NM R spectroscopy. 
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Fig. 1. X-ray crystal structures of 4c and 5c (E-isomer). 
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Scheme 2 

by rearrangement of the cycloadducts via the nucleophilic attack of a thiolate ion against the benzoyl group. 

Similar 1,4-thiazine hemiacetal formation has been found in the reaction of the 1: 1 adduct of the 

benzothiazolium N-phenacylide and 1,2_dicyanoethenes in the presence of triethylamine.7 These adducts, 

hemiacetals, have not undergone the benzoyl migration from the pyrrole ring to the thiolate ion. Chen er al.8 

isolated other type products, pyrrolo[2,1-blbenzothiazoles, from the reaction of benzothiazolium N- 

phenacylides and acetylenic dipolarophiles. The 1:2 adduct SC has a side chain similar to that of a product 

obtained f?om the reaction of dihydroimidazo[2.1-b]thiazolium ylides and DMAD.9 

The tricyclic 1: 1 adduct 6 would be the common intermediate for formation of 4 and 5. According to 

the discussion in the literature,e.7.9 the tricyclic intennediate 6 would ring-open and form an ethenylthiolate ion 
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7. The ethenylthiolate ion 7 would attack on the carhonyl group. However, intramolecular attack of the 

ethenylthiolate ion of 7 on the carbonyl group is improbable stereochemically because the pyrrolotriazole ring of 

7 is planar and these two groups ate too far to interact. We conducted the crossover experiments of N-(p- 

bromophenacyl)triazolium salt 2c and 2-methyl-N-@-chlorophenacyl) derivative 2f with DMAD in the 

presence of triethylamine in order to determine whether the intermediary 1: 1 adduct 6 directly changes to the 

thiobenzoate 4 by the intramolecular concerted mechanism or the ethenylthiolate ion 7 intermolecularly attacks 

on the carbonyl group of another molecule of 7. No crossover products 4b, 4g were detected by the NMR and 

mass spectroscopy and the product was a mixture of 4c and 4f with a ratio of 5/18. The PM3 calculationto 

indicates that the sulfur atom of the adduct 6 (R=X=H) has the largest coefftcient (0.68 19) in HOMO (-8.9982 

eV) and the benzoyl carbonyl carbon atom has a large coefficient (0.2800) in second LUMO (-0.5602 eV). 

From these results, the benzoyl migration would be brought about by the nucleophilic attack of the sulfur atom 

on the carbonyl group in the intermediary 1: 1 adduct 6. 
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