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Thiacyanine  dyes contain alkyl groups  at tached to the ni t rogen a toms of the benzothiazole  r ings .  
Nor th iacarbocyanines  have not been desc r ibed .  We have  synthes ized  the s imp le s t  nor th iaearbocyanine  (II!) 
by  dehydrat ion of 1 -hydroxy- l ,3 -d i (2 -benzo th iazo ly l )p ropane  (I), obtained by condensat ion of ~ - h y d r o x y -  
g lu tar ic  acid with o-aminothiophenol .  
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Compound I is conver ted  to nor th iacarbocyanine  (III), p robably  through a s tep involving the fo rmat ion  
of 1 ,3 -d i (2 -benzo th i azo ly l ) - l -p ropane  (II), on reac t ion  with suIfur ic  acid.  Compound III undergoes  no 
changes  when it is s to red  for  a long t ime  without access  to mois tu re ;  it is decomposed  by w a r m  water ,  a l -  
cohol, and p ro to n -accep t o r  solvents  but is e x t r e m e l y  s table  in ch lo ro form solution. The curve of the light 
absorp t ion  of dye III in alcohol solution in the p r e s e n c e  of m i n e r a l  acid has the f o r m  of the typical  a b s o r p -  
tion curves  of known th iaca rbocyan ines ; the  chief  abso rp t i onmax imum is at 548 nm. When an alcoholic KOH 
solution is  added to an alcohol solution of dye !If, one observes decolorization with the subsequent appear- 
ance, in the presence of excess alkali, of a new color (kma x 536 nm) arising as a result of the formation 
of a polymethine dye anion (IV -the potassium salt of 1,3-di(2-benzothiazolyl)-l-propene. A yellowishpre- 
cipitate, apparently tautomeric base H, is formed on treatment of an aqueous suspension of II with ammo- 
nium hydroxide; II was not isolated in the pure state, but it was shown that an alcohol solution of it becomes 
red from the addition of both hydrochloric acid and alkali solution, and the acid and alkaline solutions con- 
tain dyes with light absorption maxima at 548 and 536 nm, respectively. 

EXPERIMENTAL 

l-Hydroxy-l,3-di(2-benzothiazolyl)propane (1). A mixture of 11,1 g (0.075 mole) of c~-hydroxyglutaric 
acid [I] and 17 g (0.136 mole) of o-aminothiophenol was heated at 160~ for I0 h in a sealed glass tube to 
give 14 g (63.8~c) of colorless crystals of I with mp 143-145 ~ [from toluene-heptane (1 : 2.5)]. Found,%: 
N 8.5; S 19.5. CI~HItN2OS 2. Ca!culated,%: N 8.6; S 19.6. 

2,3-(2-Benzothiazolinylidene)-l-propenyl-l-benzothiazoliurn Bisulfate (III, Northiaearbocyanine). A 
1.63-g (0.005 mole) sample of I was stirred with 5.5 ml [10.1 g (0.105 mole)] of concentrated H2SO 4 until 
all of the solid had dissolved. The solution was heated at 190-200 ~ for 7 rain, cooled, and poured over 50 g 
of ice. The precipitate was washed with water (+20~ dried in ~ vacuum desiccator, extracted with hot ben- 
zene, and washed with benzene .  Found,%: N 7.1; S 23.2. CITHIdN~OdS ~. Calculated,~c: N 6.9; S 23.7. 
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