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A study of ~he photochromic proper t ies  of 1 ,3 ,3 - t r imethy lsp i ro [ (2 'H- l ' -benzopyran) -2 ,2 ' - indo l ines ]  
containing a carboxyl group in the 8 position or  of its derivatives is of great  interest  since it makes it pos-  
sible to elucidate the degree of generali ty of the facts of the presence  of " r eve r se  photochromism" in sp i ro-  
pyrans  containing a carboxyl group [4] and the presence  of normal  photochromism in spiropyrans  which 
have two e lec t ron-accep t ing  substituents (such as nitro and carbalkoxy groups) in the pyran portion of the 
molecule [1-4]. We have establ ished that the cor responding  spiropyrans  of general formula A (Table 1) are 
formed by the react ion of 3 - fo rmylsa l i cy l ic  acid [1,5], 5 -n i t ro -3 - fo rmylsa l i cy l i c  acid [6], and its methyl 
[1] and ethyl e s t e r  with 5-substi tuted 1 ,3 ,3- t r imethyl-2-methyleneindol ines  as well as with 1-phenyl-3 ,3-  
d imethyl-2-methyleneindol ine .  These compounds are  crysta l l ine  substances,  solutions of which in organic 
solvents have photochromic proper t ies .  I-VII have " reverse  photochromism" in that they form intensely 
colored,  red-v io le t  solutions which are  decolorized on illumination with an incandescent lamp. VIII-XIX 
manifes t  photochromism of the usual type, forming co lor less  solutions which become blue-violet  in non- 
polar  solvents and red-v io le t  in polar  solvents.  The solutions gradually re turn  to their  original state when 
i r radiat ion is discontinued. 

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

Ethyl 5 -Ni tro -3 - formylsa l i cy la te .  This was obtained in 53% yield by esterif ication of 5 -n i t ro -3 - for -  
mylsa l i ey l i c  acid in an alcohol solution containing HC1 and had mp 103-104 ~ (from alcohol) ,  Found %: C 
50~ H 3 . 7 ;  N 6.1,  Ci0H~NO 6. Cale,%: C 50.2; H 3.3; N 5.9. 

T A B L E  1.  

C o m -  

pound 

I CHa  
II CH3 

III C~Hs 
IV CHa 
V CHa 

VI CHa 
VII CHa 

VIII CsHs 
IX CHa 
X C~Hs 

XI CH~ 
XII CHa 

XIII CHa 
XIV CHa 
XV CHa 

XVI CHa 
XVII CHa 

XVIII CI-ta 
XlX CHa 

R H~C CH 3 

.' " -%2- '" '  
I 

1 COOR" 

R' R ~ W" Mp, ~ 

H 21i--211,5 
NO2 234--235 
NHQ 205--206 

216--217 
NQ 240--241 
NO2 222--223 
NO2 271--272 
NO2 139--140 �9 
NO~ 161--162 
NOe 135--134 
NOa 192--193 
NO~ 156--157 
NO2 230--231 
NQ 196--196,5 
NQ 223--224 
NO2 196--197 
NO2 198--199 
NO2 164--165 
NO2 239--240 

Empirical 
formula 

C2oHIsNaO~ 
C25H~oN2Os 
C2oHtsFNOa 
C2oH~TFN205 
C2oHI7CIN205 
C2oH 17B r N205 
C~H~2N205 
C~2H22N2Os 
C27H~4N205 
C~,H~gFNzOs 
C22H~, FN~Os 
C2tHIoC1N205 
C~2H2[CI,N20~ 
C21HIgBrNzOs 
C2~H2LBrNeO~ 
C~2H22N205 
C2sH24N20~ 
C21H~gN307 

i 

Found, % Calcu- 
{. lated, % 

74,7 5,9 4,1 
65,215,1ff,8" 
70,0]4,8 ]6,5 
70,615,4 ]4,4 
62,414,5[ --  
60,414,4/6,8 
54,3 4,1 / 6,5 
70,415,3|6,3 
67,4 5,6 / 7,2 
71,2' 5,2 [ 6,6 
63,7 ] 5,0] 6,9 
64,3 ]5,2 ] - -  
61,214,916,6 
61,915,3[6,2 
54,814,3163 
55,9 D,316,1 
67,2 / 5,716,9 
679 62 68 
59:2] 41519:7 

Yield, 

74,515,9 4,4/78,4 
65,6 5,0 7,6/75,0 
70,1 4,7 6,5/70,1 
70,8 5,3 / 4,1/73,8 
62,5 4 , 5 ! -  71,4 
59,9/4,3/7,0165,7 
54,0 3,9/6,3 67,3 
70,6 5,01 6,3159,5 
67,1 5,6] 7,1 ' 63,2 
71,015,3| 6,1 55,0 
63,3 4,8] 7,0 52,7 
64,1 5,1 |--48,5 
60,814,6 / 6,8 [ 41,3 
61,614,916,5 40,2 
54,9] 4,2] 6,1 40,6 
55,8 4,5] 5,9 39,8 
67,0 5,617,l 35,1 
67,6] 5,9] 6,9130,7 
59.314,5/9,9143,4 
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