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The synthes is  of 9 - a c y l - a n d  8 -a lky l -9 -acy l - subs t i t u t ed  naphth[ l ' ,2 '  : 4 ,5] imidazo[2,1-b]thia-  
zoles  was  accompl ished by the reac t ion  of 2-acylmethyl thionaphth[1,2-d] imidazole  with acy l -  
ating agents  and of 2-mercaptonaphth  [1,2-d]imidazole with 3 -ch loro-2 ,4-pen taned ione .  

In developing our  r e s e a r c h  in [2-4], we have invest igated the reac t ion  of the p rev ious ly  synthesized 
2-acylmethyl th ionaphth[1 ,2-d] imidazoles  (I-IV) [1] with acylat ing agents .  It was es tabl ished that I - IV 
fo rm 3 - fo rmyl (ace ty l ,  p ropionyl ) -2-acylmethyl th ionaphth  [1,2-d ] imidazoles  (VI-XII, Table 1) when they a re  
t rea ted  with acet ic  o r  propionic  anhydr ides ,  as wel l  as with fo rmic  acid in the p r e s e n c e  of acet ic  anhy-  
dr ide .  When these  compounds a re  heated with the appropr ia t e  acylat ing agents in the p re sence  of sodium 
or  p o t a s s i u m  sa l t s  of carboxyl ic  acids {also with the add[tion of phosphor ic  acid in the case  of VIII), they 
a r e  read i ly  conver ted  to 9 - acy l (8 -a lky l -9 -acy l )naph th [ l ' , 2 '  : 4 ,5] imidazo[2,1-b]thiazoles  (XIII-XX, Table 
1). The l a t t e r  we re  a lso  obtained in one s tep under  the conditions indicated above.  

The acylat ion of I - IV could also proceed  at the 3 posi t ion as well  as the I posi t ion of the naphth[1,2- 
d] imidazole r ing,  which in the long run, a f t e r  cycl izat ion of the in te rmedia te  compounds,  would lead to the 
fo rmat ion  of e i ther  XIII-XX or  the cor responding  naphth [2' ,1'  : 4,5]imidazo [2,1-b]thiazole der iva t ives  or  
mix tures  of these i s o m e r s .  In all  c a s e s ,  we isolated only one subs tance ,  the pur i ty  of which was conf i rmed 
by ch roma tog raphy .  The p r e s e n c e  of acyl groups was conf i rmed by IR spec t roscopy .  

Consider ing that  the reac t ion  of 2 -mercap tonaphth  [1,2-d]imidazole with ~ -ha lo  ketones p roceeds  
unambiguously to fo rm naphth [1',2'  �9 4,5]imidazo [2,1-b]thiazole de r iva t ives  [1], we accomplished the syn-  
thes i s  of 8 - m e t h y l - 9 - a c e t y l n a p h t h [ l ' , 2 '  : 4 ,5] imidazo[2,1-b]thiazole (XV) [5] by the reac t ion  of 2 - m e r c a p -  
tonaphth[1,2-d]imidazole with 3 -ch lo ro-2 ,4 -pen taned ione .  This  compound proved to be identical  to the c o r -  
responding sample  obtained by  the reac t ion  of 2-acetonyl thionaphth[1,2-d] imidazole  (I) with acet ic  anhy- 
dr ide in the p r e s ence  of sodium aceta te  and phosphor ic  acid or  by cycl izat ion,  under  s i m i l a r  conditions,  
of  the N-acety l  der iva t ive  of I (VIII). 

I-IV VI-XII XIII-XX 

R~AIk, Ar; RI=H, AIk 

Thus it was s imul taneous ly  es tabl ished that the in te rmedia tes  also have 3 -acy l -2 -aey lme thy l th ionaph th -  
[1,2-d]imidazole s t r uc tu r e s  (VI-XII). 

*See [1] for  communica t ion  LXVII. 
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E X P E R I M E N T A L  

The s tar t ing  2-acetonyl(phenacyl,  p-bromophenacyl ,  
p-nitrophenacyl)thionaphth [1,2-d]imidazoles (I-IV) were 
previously  described in [1]. 

2-(~-Acetylacetonylthio)  naphth [1,2-d ]imidazole (V). 
This compound was obtained in 94% yield by the reaction of 
2-mercaptonaphth [1,2-d ]imidazole [6 ] with 3 -ch lo ro -2 ,4 -  
pentanedione by the method in [1] and had mp 165-166 ~ (dec., 
f rom aqueous acetone). Found: C 64.4; H 4.8; N 9.2; 
S 10.9%. C1GH14N202S. Calculated: C 64.4; H 4.7; N 9.4; 
S 10.7%. 

3-Acyl-2-acylmethyl thionaphth [1,2-d ]imidazoles (VI- 
XII, Table 1). A solution of 0.005 mole of HI or IV in 30 ml 
of a previously  p repa red  mixture of 85% HCOOH and 
(CH3CO)20 (1 : 2) was allowed to stand for 24 h (to prepare  
VII) or  was refluxed for 1 h (VI). The mixture was poured 
into wate r ,  and the precipitate was removed by fi l tration 
and washed with water .  

B) A solution of 0.005 mole of I-IV in 20 ml of 
(CH3CO)20 was heated for 30 min at 95-97 ~ (to obtain VIII 
and IX) o r  was refiuxed for 5 rain (X and XI). The mixture 
was cooled and worked up as in experiment  A. Compound 
XII was obtained in the same way as X by refluxing III with 
propionic anhydride.  

Compounds VI-XII are  color less  (VIII, IX, and XII), 
yellow (VII, X, and XI), or  slightly yellowish (VI) c ry s t a l -  
line substances that are  readily hydrolyzed to the s tar t ing 
I-IV on heating in water ,  especial ly  in the presence  of 
acids or  alkalis .  The compounds were purified for analysis 
by crys ta l l iza t ion  f rom ethanol (VI and VIII), dioxane (VII 
and XI), or  aqueous dioxane (IX, X, and XII). Only one spot 
was detected during chromatography of VII and XI on A1203: 
VII, Rf 0.66 [CHC13-CC14-dichloroethane (2.5 : 1 : 1)], 
0.72 [dichloroethane-ethanol  (2.5 : 1)]; XI, Rf 0.81 [dichloro- 
e thane-e thanol  (2.5 : 1) ], 0.85 [CHC13-CC14-dichloroethane 
(2.5 : i : 1)]. 

9 - A c y l -  and 8-Alkyl-9-acylnaphth [1 ' ,2' : 4,5 ] imidazo- 
[2,1-b]thiazoles (XIII-XX, Table 1). A) An equal by weight 
amount of HCOONa * 2H20 and 20 ml of a mixture (1 : 2) of 
HCOOH and (CH3CO)20 were added to 0.005 mole of II, IV, 
o r  VII, and the resul t ing solution was refluxed for 2 h and 
cooled. It was then poured into water ,  and the precipi tate  
(XIII, XIV) was removed by fil tration and washed with water .  

B) A mixture of 0.005 mole of II-IV or XII, an equal 
amount of anhydrous CH3COONa or  C2HsCOOK , and 20 ml of 
(CH3CO)20 or  (C2H5CO)20 was refluxed and worked up as in 
experiment  A to give XVI-XX. 

C) A mixture of 1.5 g of I o r V I I I ,  1.5 g of CH3COONa , 
and 20 ml of a previously  prepared mixture (1 : 1) of 
(CH3CO)20 and 85% H3PO 4 was re fluxed and worked up as in 
experiment A to give 82-92~ of XV. 
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D) A solution of 2 g (0.01 mole) of 2-mercaptonaphth[1 ,2-d] imidazole  and 1.3 g (0.01 mole) of 3 -ch loro  - 
2,4-pentanedione in 30 ml  of ethanol was refluxed for  4 h, cooled,  and neutral ized with ammonium hydrox-  
ide. The prec ip i ta te  was removed by f i l t ra t ion and washed with w a t e r  to give 2 g (71%) of XV. 

E) A solution of 1.5 g of V in 20 ml of ethanol and 3 ml of concentrated HC1 was refluxed and worked 
up as in experiment D to give 1 g (75%) of XV. 

No melting point depressions were observed for mixtures of XIV, XV, and XX obtained by the various 
methods. Compounds XIII-XX were cream-colored (XV, XVI) or yellow (XIII, XIV, XVII-XX) substances 
that gave qualitative reactions for a earbonyl group. The compounds were purified for analysis by crystal- 
lization from butyl alcohol (XV) or aqueous dioxane (XIII, XIV, XVI-XX). One spot was obtained when XIII 
and XV were chromatographed on A1203: XIII, Rf 0.93 [dioxane-dichloroethane (2.5:1)], 0.87 [ethanol- 
diehloroethane (2.5 : 1)], 0.92 [CHCl3-CCl4-dichloroethane (2.5 : 1 : 1)]; XV, Rf 0.91 [dioxane-dichloro- 
ethane (2.5 : 1)], 0.90 [CHCl3-CCl4-dichloroethane (2.5 : 1 : I)]. 

The IR spectra of mineral oil suspensions were recorded with a UR-10 spectrometer. We thank Yu. 
N. Sheinker and his co-workers for recording the IR spectra. 
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