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Abstract - A novel synthesis of thiopyrano[2,3-d]thiazoles is 

reported via the reaction of arylmethylenemalononitriles with 

thiazolidin-2-one-4-thione and thiazolidin-2.4-dithione. 

As a part of our interest for develoDing some new simple and efficient routes for 

the synthesis of fused thiazoles of probable biological activities,'-3 we report 

here on the utility of the reaction of arylmethylenemalononitriles with thiazol- 

idin-2-one-4-thione, its N-phenyl derivative and thiasolidin-2,4-dithione for the 

synthesis of thiopyrano[2,3-d]thiazoles. The work offers a potential new approach 

for the synthesis of such fused ring system. 

The reaction between equimolecular amounts (20 mmol) of arylmethylenemalononitrilea 

(la,b) and/or thiazolidin-2-one-4-thione4 ($a), its 3-phenyl derivative5 (2b) or 
d 

thiazolidin-2,4-dithione6 (2~1, at room temperature in absolute ethanol (30 m l )  in 

the presence of a few drops of triethylamine for 3 h, afforded colourless Product~l 

(?a-f) which were crystallised from ethanol. The molecular formulae of these * 

products correspond to addition of (;a,b) to each of ($a-c). Two alternative theo- 

retically possible structures 3 and 4 were considered for the adducts. Structure 5 
4 .4 

1 was assigned for the reaction products based on their H NMR and IR spectra. The IR 

spectrum of 3a as a typical example for the adducts 2-1 showed the presence of Gn 
4 

at 3220 cm-l, a str~ngl/=~ at 2240 cn-' and a s t r ~ n g ~ ~ = ~  at 1680 cm-l. The 'H NMR 

of 2 showed the aignals at 6 Ipprn, CDCl ) 9 (s,lH,~lE), 8 (s,5H,Ph). 4.2 (d,lH. 
3 

H-+---+=S), 3.7 (t,lH.~r-&i-) and 2.1 (d,lH,-CH-C-N). Furthermore, the adduct za - 
was found to be identical (mp and mixed np) with the product obtained by the reaction 

between equimolecular amounts (20 mmol) of malononitrile and 5-bensylidenethiaz.01- 

idin-2-one-4-thione (5) in absolute ethanol in the presence of triethylamine at room ., 
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List for ~[~ryl(dicyanomethyl)methylj-1 ,3-thiazolidin-2,4-dione derivatives (3a-f) ," 
and thiopyrano[2,3-d]thiaeole derivatives (2a-f). 

- 
ompd. A r  R x M.P. Yield 

(OC) (%) 

3a C6H5 H 0 195 70 
h 

3h C6H40CH -p H 
v 3 0 199 76 

3c C6H5 
w C6H5 0 184 68 

3d C6H40CH -p C H 
N 3 6 5  O 'g7 75 

3e C6H5 
u 

R S 205 65 

3f C H OCH -p E 
1 6 4  3 

S 190 72 
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temperature. Wen t h e  reac t ion  between arylmethylenemalononitriles (;a,b) and the  

th iazol id inone de r iva t ives  ( a - c )  was c a r r i e d  ou t  i n  ref luxing abso lu te  e thanol  i n  

t h e  presence of a few drops of t r ie thylamine f o r  lh ,  1:1 adducts were obtained. 

1 S t ruc tu re  (?a-f) o r  i ts tautomer was assigned f o r  these adducts based on H NMR and 

I R  data.  The I K  spectrum of 9 a s  a t y p i c a l  example fo r  (sa-f )  showed t h e  presence 

of a s t rong  pN$at 7420, 3320 cm-I , r i n g  vMR a t  3200 cm-I , s t rong YCSN a t  2220 cm-I , 
r ingYC=O at 165'3 cm-' and a s t rong  yCXC a t  1610 cm-l. The '8 NMR spectrum of j a  

revealed the  presence of a low f i e l d  absorption f o r  NH2 a t  6 (ppm, C D C I J )  11.2 

(b,2H,Ng2), due t o  the  anisot ropy of the  C=C group, 8.1 (s,lH,Ng), 7.7 (s,5H,Ph) 
I 

and 7.8 (s,lH,Ar-CE-). Besides, r e f lux ing  the  products (2a-f) i n  abso lu te  ethanol 

containing a few drops of t r ie thylamine f o r  l h  afforded Ga- f )  respect ively .  The 

formation of t h e  adducts 5 i t r  aseumed t o  proceed v i a  i n i t i a l  Michael add i t ion  t o  

y i e l d  acyc l i c  adducts 3 which when heated i n  ref luxing ethanol i n  the  presence of 
C 

t r ie thylamine cycliaed v i a  the  a t t a c k  of the  mercapto group on t h e  cyano group 

a f fo rd ing  the  c y c l i c  products 6. 
N 
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