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Abstract: 3-Mercapto-l,2,4-triazin-5-one 1 and 3-mercapto-l,2,4-triazoles 2 were condensed with allyl bromide in 
the presence of base to afford the corresponding 3-allylmercapto compounds 3 and 4, respectively. These 
compounds were regioselectively cyclized to give 2,3-dihydro-3,6-dimethylthiazolo[3,2-b][l,2,4]triazine 5 and 2,3-
dihydro-3-methylthiazolo[3,2-b][l,2,4]triazoles 6 respectively. 
Keywords: triazole, triazine, thiazole, microwave irradiation, zeolite, solventless system 

In our previous papers, we have described the regioselective cyclizations for the synthesis of condensed thiazoles 
(1). Many efforts have been devoted to the preparation of a variety of heterocyclic system by using Pd (2) or acid (3) 
catalyzed intramolecular functionalization of olefins as the ring forming step. With a view to extending the synthetic 
utility of allylic type compounds we have investigated the heterocyclization of 3-aliylmercapto-l,2,4-triazine 3 and 
3-allylmercapto-l,2,4-triazoles 4a and b (R = H, Me, Ph). Compounds 3 (4) and 4 (5) were prepared according to 
reported procedures. We have recently reported on solid state heterocyclization using zeolite (6), sulfuric acid 
adsorbed on silica gel (7), and on the catalytic use of natural zeolite in a Biginelli heterocyclization (8). 

In continuation of our attempts to develop selective and preparatively useful methodology based on the use of solid 
acids as a promoters (9) and microwave irradiation as a source of energy (10), we have treated compound 3 with 
HZSM-5 zeolite (11) under microwave irradiation. 
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Scheme-1 
The reaction was conducted simply by grinding compound 3 with HZSM-5 zeolite using pestle and mortar and 
placed the mixture in microwave oven. After work up, a single crystalline compound was obtained. This compound 
was identified as 2,3-dihydro-3,6-dimethylthiazolo[3,2-b][l,2,4]triazin-7-one 5 by comparison of the physical and 
spectral data with those of the reported compound (4). 
Compound 4a and 4b(R = H, Me, Ph) was also treated with HZSM-5 zeolite in the same manner to yield the 
substituted 2,3-dihydro-3-methyI thiazole[3,2-b][l,2,4]triazoles 6a or 6b. This compound was identified also by 
comparison of its physical and spectroscopic data with those of the previously reported compound (5). 
In summary we have developed an efficient, simple and fast method for the synthesis of condensed thiazole using 
inexpensive and available HZSM-5 zeolite. 
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Scheme 2 
Experimental 
Melting points obtained on a Büchi 530 apparatus are uncorrected. 'HNMR spectra were recorded on a Bruker AC 
100 spectrometer. IR spectra were recorded on a Perkin-Elmer model 883 using KBr disc and mass spectra were 
obtained on a Varian CH-7. 
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Synthesis of condensed thiazoles using HZSM-5 zeolite under microwave irradiation in solventless system; 
General procedure: 

Compound 3 or 4 (1 mmol) was ground with HZSM-5 zeolite thoroughly to make an intimate pair. The mixture was 
placed in microwave oven for 5 min. The progress of reaction was monitored by TLC. Upon completion of the 
reaction, the residue was taken into methanol and filtered off. The filtrate was evaporated to dryness to afford the 
corresponding condensed thiazoles 5 or 6, respectively. 

Selected data for 5 
Yield: 76%, mp: 149-150°C (lit. (4): 148-150°C), 'HNMR, δ (CDC13) 1.55 (d, J = 6.0 Hz, 3H, Me), 2.49 (s, 3H, 
Me), 3-3.7 (m, 2H, diastereotopic CH2), 4.5-4.8 (m, 1H, CH); IR ΰ (KBr disc) 3423, 2929, 1650, 1466, 1373, 1229, 
1135, 777 cm"1, MS, m/z, M+ 183, UV(EtOH) 248 nm. 

Selected data for 6 (R = H) 
Yield: 48%, mp: 156-7°C; 'HNMR, δ (CDC13) 1.5 (d, J = 6.0 Hz, 3H, Me), 2.2 (s, 3H, Me), 3.2-3.6 (q, 1H, 
diastereotopic CH), 3.7-4.1 (q, 1H, diastereotopic CH), 4.1-4.6 (m, 1H, CH); IR ΰ (KBr disc) 2980, 1141, 1377 cm" 
'; MS, m/z, M" 155, UV(MeOH) W 237 nm. 

Selected data for 6 (R = CH3) 
Yield: 49%, mp: 158-9°C; 'HNMR, δ (CDC13) 1.5 (d, J = 6.0 Hz, 3H, Me), 2.2 (s, 3H, Me), 3.2-3.6 (q, 1H, 
diastereotopic CH), 3.7-4.1 (q, 1H, diastereotopic CH), 4.1-4.6 (m, 1H, CH); IR ΰ (KBr disc) 2980, 1141, 1377 cm" 
'; MS, m/z, M+ 155, UV(MeOH) W 237 nm. 

Selected data for 3 (R = Ph) 
Yield: 50%, mp: 79-80°C; 'HNMR, δ (CDC13) 1.5 (d, J = 6 Hz, 3H, Me), , 3.0-3.5 (q, 1H, diastereotopic CH), 3.5-
4.0 (q, 1H, diastereotopic CH), 4.0-4.6 (m, 1H, CH), 7.5 (s, 2H, aromatic), 8.0 (s, 2H, aromatic); IR ΰ (KBr disc) 
2929, 1637, 1473,1431 cm"'; MS, m/z, IVT 217, UV(MeOH) λ™,: 265, 238, 218 nm. 
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