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1-Thiocarbamoyl-2-phenylpyrazol id ines  are  cyclized to give 2,3,4,5-tetrahyd ropyrimido [2,- 
1-b]benzothiazoles,  the s t ructure  of which was proved by mass spec t romet ry .  

It is known that a ry l th iosemicarbaz ides  on heating in acidic media are  capable of cyclizing to 2- 
aminobenzothiazoles [1, 2]. We have been able to show that th ree - r ing  2 ,3 ,4 ,5- te t rahydropyrimido[2,1-b]-  
benzothiazoles (I) can be s imi lar ly  synthesized f rom 1- th iocarbamoyl-2-phenylpyrazol id ines .  The r eac -  
tion apparently proceeds  via a F ischer  prototropic  rea r rangement ,  but in our case the aromat ic  ring a t -  
tacks the sulfur a tom ra ther  than the carbon atom. 
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The mass  spec t rum of Ia confirms the assigned s t ruc ture :  

rnle 19 zz/e 162 role |35 role 108 

(32%) (51%) (is%) 

The format ion of compounds of the I type is s imul taneously a proof that an amino group rather  than 
a hydrazine nitrogen atom is eliminated in the p rocess .  

E X P E R I M E N T A L  

2,3,4,5-Tetrahydropyrimido[2,1-b]benzothiazole  (Ia). A mixture of 3.8 g (0.02 mole) of 1-phenyl-  
pyrazolidine hydrochloride and 4 g (0.04 mole) of potass ium isothiocyanate was heated in 10 ml of abso-  
lute alcohol on a water  bath for 12 h, after  which it was cooled, and the precipitate was removed by f i l t ra-  
tion, washed repeatedly with ice water ,  and recrysta l l ized f rom alcohol to give 2.5 g (58~) of 1 - th iocar -  
bamoyl-2-phenylpyrazol idine with mp 165% Found: C 58.4; H 6.2~. Ct0HI3NaS. Calculated: C 58.2; H 
6.3~. UV spec t rum (in ethanol): ?~max 250 nm (log g 4.30). IR spec t rum (in mineral  oil): 3200-3400 cm -1. 

A solution of 1.2 g (0.006 mole) of 1- thiocarbamoyl-2-phenylpyrazol idine in 5 ml of absolute meth-  
anol saturated at 0 ~ with hydrogen chloride was heated in a sealed ampule at  130 ~ for 6 h, after  which the 
mixture was evaporated,  and the residue was chromatographed on a column filled with AI203 with suc -  
cessive elution with benzene and b e n z e n e - c h l o r o f o r m  (2 : 1) to give 0.7 g (63~) of Ia with mp 123 ~ (from 
octane). Found: C 63.0; H 5.4~. C10Hi0N2 S. Calculated: C 63.2; H 5.3%. UV spec t rum (in ethanol): 
~max, nm, (log e): 225 (4.62), 268 (4.00), 298 (3.73). IR spec t rum (in mineral  oil): 1615 cm -t .  
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3-Methy l -2 ,3 ,4 ,5 - t e t r ahydropyr imido [2 ,1 -b ]benzo th i azo l e  (ib) o A mixture  of 1.3 g (0.007 mole) of 
1 -pheny l -4 -me thy lpy razo l i d ine  hydroch lo r ide  and 1.25 g (0.013 mole) of po t a s s ium isothiocyanate  in 4 ml 
of absolute  alcohol  was heated on a wa te r  bath for 10 h, a f te r  which it was worked up as in the p reced ing  
e xpe r imen t  to give 1.43 g (99~) of 1 - t h i o c a r b a m o y l - 2 - p h e n y l - 4 - m e t h y l p y r a z o l i d i n e  with mp 143 ~ (from 
alcohol) .  Found: C 60.2; H 6.8~. CllH15N3So Calcula ted:  C 59.8; H 6.8%. 

The eyc l i za t ion  was c a r r i e d  out as in the p r eced ing  expe r imen t  with 1.2 g of 1 - t h i o e a r b a m o y l - 2 -  
p h e n y l - 4 - m e t h y l p y r a z o l i d i n e .  The eluate was evapora ted ,  and the res idue  was vacuum-dis t i l led  to give 
0o61 g (55~) of Ib with bp 204 ~ (1 mm) and mp 72 ~ (from octane).  Found: C 65.2; H 6o3~. CllH~2N2So Cal -  
cu la ted:  C 64.9; H 5~ UV s p e c t r u m  (in ethanol),  )tma x,  nm (log e):  225 (4.61), 268 (~.05), 297 (3.79). 
IR s p e c t r u m  (in m i n e r a l  oi l) :  1640 cm-lo  

The m a s s  s p e c t r u m  was recorded  with an MKh-1303 s p e c t r o m e t e r  with admis s ion  of the sample  into 
the ion sou rce .  
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