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I CSEMISTRY OF NITROSOININES. VII. REACTIONS OF 3-SUBSTITUTED 

2-NITROSOIYINO-2,3-DIIiYDROBENZOTHIAZOLES WITH GHIGNAZD AND 

LITHIUM REAGENTS OF THE CORRESPONDING 2-IMINO COMPOUNDS 

Reactions of 3-substituted 2-nitrosoimino-2,3- 

dihydrobenzothiazoles with Grignard and lithium 

reagents of the corresponding 2-imino compounds gave 

azamethinecyanine hydroxides and their hydrolysis 

products, respectively, in high yields. 

We reported previously that lithium aluminum hydride 2 

and several Grignard reagents3 reacted with 3-substituted 2- 

nitrosolmino-2,3-dihydrobenzothlazoles (A) at both nitrogen 
of nitroso group and C-2 of the ring. - 

Now we report here the reactions of Grignard and lithium 

reagents of 3-substituted 2-imino-2.3-dihydrobenzothiazole (2) 
on A, which seemingly reacted almost exclusively at.C-2 of 2. 
A typical example is shown below. 

To a Srignard reagent (2, 15 mmol) of 2 in tetrahydrofuran 
(THF) (150 ml), 13 (10 mmol) was added portionwise at room 

temperature with stirring under nitrogen (run 1). The solution 



was stirred for additional 4h and the solvent was removed in 

vacuo. After water (100 -11) was sddeti to the residue, the 

resulting precipitates were filtered and washed with 10% 

aqueous acetic acid and then recrystallized from ethanol to 

give azamethinecyanine hydroxide a mp 319.2-320.0°, 9.5 

mmol). The aqueous filtrate was extracted with dichloromethane 

to recover 2 (14.5 nmol). 
Similar reactlon of f_b (10 mmol) and ((15 mmol) (run 2) 

gave jL_b (mp 245.0-246.5O, 7.1 mmol) together with 32 (1.8 m:nol) 

and 3-phenyl-2,3-dihydrobenzothlazol-2-one 5 0.14 mmol). 

The scheme of the main reaction is shown heloni. 

.As the solubility of ?_b In 'THF was small, l_b (10 1~1101) 

and (15 mnol) were allowed to react at t0-700 (run 3). 

Chromatography of the reaction products on silica gel gave 

(mp 301.0-302.00, 3.7 mmol), disulfide , mp 231.0-232.0°, 

0.60 mmol), 3b 2 mol), and 5b (1.3 mmol). 
,./ - 
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Then, t h e  r e a c t i o n  of 12 (10 .5  mmol) w i t h  l i t h i u m  compound 

( 1 3  mmol) of 32 was c a r r i e d  o u t  i n  THF (150 ml) a t  0  0 ( r u n  

4 ) .  A f t e r  f i l t r a t i o n  o f  t h e  r e s u l t i n g  p r e c i p i t a t e s  (4a),  

chromatography of t h e  f i l t r a t e  a f f o r d e d  9 ( 1 . 0  mmol) and 

(mp 251.0-253.5°, 8 . 2  rnmol). Thus,  i n  t h e  c a s e  o f  l i t h i u m  

compound, t h e  r i n g  opened p roduc t  (L) was mainly o b t a i n e d .  

The f o r m a t i o n  o f  & i n  r u n  j and 5 i n  r u n  4 i s  a s c r i b e d  

t o  t h e  h y d r o l y s i s  o f  t h e  co r respond ing&.  T h i s  was shown by 

s e p a r a t e  h y d r o l y s i s  of La and Lb w i t h  aqueous sodium hydrox ide  

i n  e t h a n o l ,  which a f f o r d e d  & and 6J i n  84 and 78$, 

r e s p e c t i v e l y .  



The result of hydrolysis of ft,is in contrast with that of a 

triazacyanine which afforded the corresponding 2-iminothiazollne 

(2) and thiazol-2-one (5). 4 - 
~rsnsnitrosation~ of the nitroso group of I- to the 

metalated imino group of 2 should be competing with Eq. (I), - 
and we have obtained such evidences in run 2 (formation of 3b) - 
and also in the reaction of 12 !vith 22, and details are under 

investigation. However, this selective and facile reaction 

of the nitrosoimines can be used as a synthetlc method of 

azamethinecyanines. 6 
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