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New sp i ropyrans  that  have t he rm och romic  p rope r t i e s  we re  obtained by the condensation of 
2 ,5 -d imethy l - l ,3 -benzod i th io l ium pe rch lo ra t e  with o-hydroxy a roma t i c  aldehydes and sub-  
sequent  t r ea tmen t  of the resul t ing 2 - s ty ry l  der iva t ives  with ammonia  in ether .  

Spi ropyrans  based  on 1,3-benzodithiolium sal ts  (I) have not been prev ious ly  synthes ized  and studied. 
In the p r e sen t  communicat ion,  we descr ibe  the synthesis  of the f i r s t  r ep re sen ta t i ves  of this s e r i e s :  
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a R= 5,6=berLzo; b R=5=NO z 

In the solid s ta te  and in solutions at low t e m p e r a t u r e s ,  Ilia, b exis t  as weakly colored cyclic  f o rms  
(III). When solutions of s p i r o p y r a n  IIIa a re  heated,  it undergoes a r e v e r s i b l e  t rans i t ion  to the intensely col-  
o r ed  va l ence - t au tomer i c  fo rm IV, which is faci l i ta ted by an inc rease  in the solvent  polar i ty .  The t h e r m o -  
chromic  behav ior  of IIIa in i soamyl  alcohol is i l lus t ra ted  in Fig. 1. The r e v e r s i b l e  inc rease  in the intensi ty 

TABLE 1. 2 -S ty ry l -5 -me thy l - l , 3 -benzod i th io l ium P e r c h l o r a t e s  

] Empirical , c ,~T ~ 
Compound ~ formula c s 

2-[2-(2-Hydroxy-l-naphthyI)- ! 20t--2021C2~H~sCIOsS= 
vinyt]-5-methyl- 1,3-benzo- { 
dithiolium per6hlorate 

2-(2-Hydroxystyryl)-5-methyl- 215--215 C,sH,sCIOsS2 
1,3-benzoffitliidlium perchlor. 

2-(2-Hydroxy-5-nitrostyryl)-5- 208--210 C,~H,2CINOTS2 
methyl-l,3-benzodithiolium 
pereh'lorate 

2-(4-Hydroxystyryl)-5-methyl-lj3_benzoffitHidlium per- 21,8--2~19 C,6HIaCIQS2 
chlorate 

55,0 3,7 14,5 

49,6 3,5116,5 

44,4 3,0 14,5 

49,8 3,4 16,5 

] I 
5,s,~ 3,5,4,7 80 

49,9] 3 4[ I6,7170 

44,7 2,8 14,9 85 

49,9 3,4 16,7 75 

*From acet ic  acid. 
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Fig. 1. Absorp t ion  s pec t r a  of Il ia in i soamyl  alcohol (c 4.22 �9 10 ' t  
lV[ at 300-400 nm, 4.22 �9 10 -3 1V[ at 400-600 nm): 1) 70~ 2) 60~ 
3) 50~ 4) 40~ 5) 30~ 
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Fig. 2. Absorp t ion  s p e c -  
t-rum of V in dimethyl  sul-  
foxide (c 9.7- 10 -4 M). 

of the long-wave band (}'max 540-550 nm) is explained by the buildup of the 
IV form.  The analogy between the spec t rum of sp i ropy ran  IIIa (Fig. 1) 

V 

and the s pec t rum of the synthes ized  p-quinoid eompound V (Fig. 2) is a 
conf i rmat ion  of the a s s ignment  of the band at  545 nm to the absorp t ion  of 
s t r u c t u r e  IV. 

E X P E R I M E N T A L  

2 -S ty ry l -5 -me thy l - l , 3 -benzod i t h io l i um P e r c h l o r a t e s  (II). These  
sa l t s  we re  synthes ized  by refluxing 0.01 mole  of the sa l t  obtained in [1] 
with excess  aldehyde in glacial  acet ic  acid in the p r e sence  of 0.1 ml  of 
pe r ch lo r i c  acid for  10-15 min.  The cha rac t e r i s t i c s  of the products  a r e  
p r e sen t ed  in Table 1. 

Spi ropyrans  Ilia and IIIb. These compounds were  obtained by t rea / raen t  of the s ty ry l  der iva t ives  (II) 
with ammon ia  in dry  e ther  with subsequent  r emova l  of the e ther  by  disti l lation. Compound IIIa was obtained 
in 65% yield as l ight -yel low c ry s t a l s  with mp 152-153~ (from propyl  alcohol). E lec t ronic  spec t r a ,  2,max, 
nm (D): in dimethyl  sulfoxide (c 3 .27 .10  -5 M, cuvette thickness  1 mm) 321 (0.627), 343 (0.502), 349 (0.470); 
c 3.27 10 -3 M) 560 (0.109 at  30~ 0.2 at  70~ in dibutyl e the r  (c 3 .2 .10-4M, cuvette thickness 1 mm)  321 
(0.672), 343 (0.674), 349 (0.701);(c 1 .6 .10  -2 M) 520 (0.22 at 30~ 0.35 at 70~ Found: C 72.0; H 4.2; S 
18.7%. C20H14OS2. Calculated: C 71.8; H 4.2; S 19.2%. Compound IIIb was obtained in 70% yield and had 
mp 176-177~ (from pe t ro leum e t h e r - e t h e r ) .  E lec t ron ic  spec t r a ,  }`max'  nm (D): in dimethyl  sulfoxide 
(c 7 .53 .10  -5 1VD 435 (0.77); in i soamyl  alcohol (c 2 .89 .10  -3 M) 365 (1.5); in dibutyl e ther  (c 2.8" 10 -3 M) 350 
(1.4). Found: C 59.1; H 3.3; S 19.0%. Ci6HliNO3S2. Calculated: C 59.0; H 3.3; S 19.4%. 

The s p e c t r a  of the compounds were  r eco rded  with a VSU-2 spec t ropho tome te r  with a t h e r m o s t a t  
adapter .  
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