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A method is desc r ibed  for  the synthes is  of sp i ropyrans  f r o m  2 ,3-cyc loa lkenobenzopyry l ium 
sa l t s  and hydroxyaldehydes  with subsequent t r ea tmen t  of the a - s t y r y l  de r iva t ives  with a m -  

monia  in e ther .  

Compounds of the sp i ropyran  type d isplay  photo- ,  t h e r m o - ,  and so lva toch ro i sm p r o p e r t i e s  which 
make them of cons iderable  in te res t  [1-4]. In this communicat ion  we desc r ibe  the synthes is  of a numb er  of 
new sp i ropyrans  based  on 2 ,3-cyc loa lkenobenzopyry l ium sa l t s  (I) v ia  the scheme 
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n = 2, 3, 4 I l i a  ~ ' / \ R "  lllb 

Styryl de r iva t ives  of the II type were  isolated and identified in all c a se s  (Table 1). 

It should be noted that t rans i t ion  f r o m  s ty ry l  de r iva t ives  II to sp i ropyrans  III is poss ib le  only in the 
case  of benzopyry l ium sal ts .  In the case  of s ty ry l  de r iva t ives  obtained on the bas i s  of 2 - m e t h y l - 4 , 6 - d i -  
phenylpyry l ium sa l t s  the py ry l ium r ing is opened even by the action of weak ba se s ,  and compound HI can-  
not be obtained. These  r e s u l t s  a re  in ag reemen t  with the obse rva t ions  in [5]. 

Compounds of the Ill  type exis t  in the f o r m  of sl ightly colored sp i ropyran  f o r m s  (IIIa) in the solid 
s tate  and in solutions of nonpolar  solvents .  Convers ion to the in tensely  colored v a l e n c e - t a u t o m e r i c  IIIb 
f o r m  occurs  in po la r  media  under  UV i r rad ia t ion  and heating.  Evidence of this is the intense color  of 
solutions of compound IV as well  as compounds 1-3 (Table 1). 

We a re  cu r r en t ly  c a r ry i ng  out spec t ra l  and photochemical  invest igat ions of the compounds obtained. 

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

2 ,3-Cycloa lkenobenzopyry l ium P e r c h l o r a t e s  (1). These  were  obtained by reac t ion  of sal icylaldehyde 
with the appropr ia t e  cycl ic  ketones v ia  the method in [6]. 
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T A B L E  1. a - S t y r y l - 2 , 3 - c y c l o a l k e n o b e n z o p y r y l i u m  P e r c h l o r a t e s  (II) 

Compound mp 
Empirical 
formula 

Found, % Calc., % 
] 

H H * ] 
I 

CaH2=O~CIN 8~ 

2:4H2~O~CIN 75 

Z~sH~4OsC1N 7@ 

219H1506CI 

219H1507C1 

:~QHzTOzC1 

:~4HmO6C1 

:~0H1706C1 

:21H19OzC1 

:21HI906C1 

:~sH~oOsC1Br 

45 

40 

55 

6~ 

58 

5L 

55 

49 

*From a c e t i c  a c i d .  

T A B L E  2. A n h y d r o  B a s e s  of  a - S t y r y l  D e r i v a t i v e s  of  2 , 3 - C y e l o -  
a l k e n o b e n z o p y r y l i u m  S a l t s  

Compound mp* 

219--220 
213--214 
155-- 1'57 
139--140 
98--99 

149--150 

138--I~ 
203---204 
i69--I70 

Empirical 
formula 

C19H1402 
C~9Hz403 
C2oH1~O~ 
C2oHtsOs 
C2oHlsO2 
C2oH160~ 

C~IHIsO3 
CzlH1802 
C25H1902Br 

Found, ~o 
| 

C I H Br C 
l 

83,21 4,94 - -  83,21 
78,32 5,1{] 78,54 
83,18 5,82 83,30 
79,05] 5,58 78,95 
85,4115,64 85,17 
83,00 5,82 83,30 

79,3015,79 79,25 
84,10 5,90 83,95 
69,77 4,69 [ g I  69,65 

Calc., % 

H Br 

8,1I - -  
4,83 
5,60 
5,31 
5,38 
5,60 

5,66 
6,05 
4,41 3"~ 

Ilia, n=2, R '=R"=H 
Ilia, n=2, R'=H, R"=OH 
llla, n=3, R '=R"=H 
Ilia, n=3,  R'=H, R"=OH Ilia, n=3, R'=H, R"=C4H~ 
a -(3 -Anhydrohydroxyben- ~ 
zylidene) - I0 3, a,-tetra - 
hydroxanthilium 

Ilia, n=4, R'='R"=H 
Ilia, n=4, R=Br, R'=C4H4 

/F 

31 
39 
33 
41 

43 
39 
19 

* F r o m  b e n z e n e -  a l c o h o l  (5 : 1).  
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2-Salicylal-2,3-cycloalkenobenzopyrylium Perchlorates (II). These were synthesized by refluxing I 
with 5 to 10% excess aldehyde in acetic acid for 30 min (Table 1). 

Spiropyrans. These were obtained by treatment of a suspension of the appropriate styryl derivatives 
in absolute ether with dry ammonia (Table 2). 

lo 
2. 
3. 
4. 
5. 
6. 
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