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The condensation of 2-(c~-naphthylmethyl)benzothiazole methiodide with salicylaldehyde de- 
r ivatives in aikaline media gave 3 ' -naphthyl-subst i tuted benzotMazole sp i roehromenes .  
Their  photochromic proper t ies  were studied. 

It is known that an e lec t ron-accep tor  group (C6H 5) in the 3' position promotes  the stabilization of the 
"colored" form of benzotMazole sp i rochromene (spiropyran) [1, 2]. To establish the electronic and s ter ic  
effects of substituents, we synthesized benzotMazole spi rochromenes  with a naphthyl group in the 3' posi-  
tion. The react ion of o-aminothiophenol and ~-naphthylacet ic  acid yielded 2-(o~-naphthylmethyl)benzotMa- 

CHa R' 

zole, which was converted to 2-(c~-naphthylmethyl)benzothiazole methiodide with methyl  iodide. The co r -  
responding sp i rochromenes  (see Table 1) were obtained by the condensation of equimolar amounts of the 
quaternary  salt and salicylaldehyde derivatives in alcohol in the presence  of piperidine. All of them are  
soluble in alcohol, acetone, dioxane, diehloroethane, benzene, and toluene. In dioxane or  dichloroethane, 
I and II give an intense violet color,  but the color  vanishes rapidly. In benzene and toluene, they give co lor -  
less solutions that have photochromic proper t ies .  This sor t  of behavior  of these substances is apparently 
due to the s ter ic  effect of the naphthyl group. In all solvents except alcohol, III gives color less  solutions 
that have low-tempera ture  photochromism. 

A compar ison of the absorption spect ra  of dioxane solutions of I and II demonstrated that Xma x at 
445 nm of the colored solution vanishes during decoIorization, and a new maximum appears at 275 nm. 
The absorption spectrum of III is charac te r ized  by )'max at 305 nm in both dioxane and alcohol. 

TABLE 1. 3 '-Naphthyl-Substi tuted Benzothiazole Spirochromenes 

= mp, ~ 
c~~ R R' (f~om al- 
E cobol) o 

I NO2 H 230--231 
II CI ~,NO21214--215 

11I H [OMe/224--225 

Empirical 
formula 

C26HIaN203S 
C261-I~7N203SCl 
C27Ha~NO~S 

Fo~na, ~o !1 Calo., O/o e- 

71,514,216,3 71,2 4,1 6,4175 
65,2 35 5,9 660 3,6 5,9 72 
76,4 14[9[ 3,4176:6 4,8 3,3 67 

Crystal 
color 

Dark-red 
Dark -red 
Light-yellow 

Institute of Cybernet ics ,  Academy of Sciences of the Georgian SSR, Tbilisi .  Transla ted from I<him- 
iya Geterotsiklicheskikh Soedinenii, No. 11, pp. 1491-1492, November,  ] 971. Original ar t ic le  submitted 
December  2, 1969. 

�9 Consultants Bureau, a division of  Plenum Publishing Corporation, 227 g'est 17th Street, New York, N. Y. 10011. 
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

1387 



EXPERIMENTAL 

2-(~-Naphthylmethyl)benzothiazole [3]. A sealed tube containing ]2.5 g (0.I mole) of o-aminothio- 
phenol and 37.2 g (0.2 mole) of o.~-naphthylacetic acid was heated at 180~ for 20 h. Aqueous potassium 
hydroxide was added to the reaction mixture until it was alkaline, and the mass that separated was extrac- 
ted with ether. The ether was removed by distillation, and the residue was crystallized from ethanol to 
give 12 g (43.7%) of 2-(~-naphthylmethyl)benzothiazole with mp 70-7] ~ 

2-(o-~-Naphthylmethyl)benzothiazole Methiodide. This compound was obtained by heating a mixture of 
Ii g (0.04 mole) of 2-(~-naphthyimethyl)benzothiazole and 23.4 g (0.2 mole) of methyl iodide in a sealed 
tube at 120 ~ for 8 h. The crystalline, quaternary salt was removed by filtration, washed with acetone, and 
crystallized from ethanol to give 13.3 g (80%) of a product with mp 195-196 ~ 

l-Methyl-3'- (~-naphthyl)-6'-nitrospiro [benzothiazoline-2,2',2'-n-ehromene] (1). A mixture of 2.08 g 
(5 mmole) of 2-(o.~-naphthylmethyl)benzothiazole methiodide and 0.835 g (5 mmole) of 5-nitrosalieylaldehyde 
in 15 ml of ethanol containing 0.5 ml of piperidine was refluxed for 4 h and cooled. The precipitated spiro- 
chromene was removed by filtration, washed with ethanol, and crystallized. 
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