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In the synthesis  of 1- ( f l -methacry loyloxyethyl ) -3 ,3-d imethyl -6 , -n i t rosp i ro( indol ine-2 ,2 ,  [2H-1 ]benzo- 
pyran) (IIa) the acylat ion of 1- ( f i -hydroxyethyl) -3 ,3-dimethyl-  6 ' -n i t rospi ro( indol ine-  2,2' [2H-1 ]benz opyran) (I) 
with me thac ry loy l  chlor ide was run by the Einehorn  method in pyridine (E t = 40.2)* and by the Schotten 
- B a u m a n n  method in acetone (E t = 42.2) in the p resence  of NaOH [2, 3]. 

We found that a mix ture  of (Ha) and 4 ,4 -d ime thy l -3a - (2 -methac ry loy loxy-5-n i t ros ty ry l )oxazo l id ino-  
[3,2-a]indoline (Va) is fo rmed  under  these conditions, in which connection the yield of (Ha) does not exceed 
10%. This  is associa ted  with the fact that when (I) is acylated an equi l ibr ium is es tabl ished between the 
co lo r l e s s  sp i ropyran  (I) and colored  merocyanine  (III) fo rms .  The format ion  of these two fo rms  in ethanol 
(E t = 51.9) is conf i rmed by the appearance,  together  with bands at 268 and 342 nm of fo rm (I), of the ab- 
sorpt ion band of the open fo rm  (III) at 543 nm in the e lec t ronic  absorpt ion spec t rum of the solution. The 
equi l ibr ium constant of (I) ~ (III), de te rmined  f rom [4], and the posi t ion of the maxima of the absorpt ion 
band of (III) both depend on the polar i ty  of the solvent  (Table 1). 

A d e c r e a s e  in the equi l ibr ium constant  and a bathochromie shift  of the maximum of the absorpt ion 
band of (III) when the polar i ty  of the solvent d e c r e a s e s  are  exp'lained by the solvation effect .  An abnormal ly  
high bathochromic  shift of the maximum of (III) in pyridine is probably associated with the format ion  of the 
complex between the merocyanine  fo rm  and the solvent.  , The high values  of the equi l ibr ium constants of 
(I) ~ (III) (for 1 ,3 ,3 - t r ime thy l -  6 ' -n i t rosp i ro( indol ine-  2, 2' [2H-1 ]benzopyran) in benzene at 25 ~ Kp = (0.410 
• 0.131) "10 -4 [4]), and also the r e v e r s e  photochromy observed for  (I) [5] conf i rm the s tabi l izat ion of the 
merovyanine  fo rm  due to the fo rmat ion  of 4 ,4-d imethyl -3a- (2-hydroxy-3-n i t ros tyry l )oxazol id iuo[3 ,2-a] indo-  
line (IV). As a resul t ,  the mechanism of the acylat ion can be depicted by the following scheme.  A dec r ea se  
in the po la r i ty  of the solvent  shifts  
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*E t is the Dimroth  po la r i ty  of the solvent  [1]. 
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TABLE 1. Value of Equi l ib r ium Constant  of (I) ~ (III) 
at 25~ and Pos i t ion  of Maximum of Absorpt ion Band of 
(m) 

Sovent Et, kcal/mole Kp 10. )'max, tim 

Ethanol 5'1,9 
Pyridine 40,2 
THF 37,4 
Benzene 34,5 
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Fig.  1. Absorp t ion  s p e c t r u m  of 1- ( f l -hydroxy-  
ethyl)-3,  3 -d imethy l -  6 ' -n i t rosp i ro( indol ine-2 ,  2' - 
[2H-1 ]benzopyran) in ethanol, C = 1 .34-10  -4 M, 
/ = 1  c m .  

the equi l ibr ium toward the c losed s p i r o p y r a n  f o r m  (i) and c r e a t e s  conditions for  the aeylat ion to p roceed  
predominant ly  toward the fo rmat ion  of (II)~ A d e c r e a s e  in the t e m p e r a t u r e  exe r t s  a s i m i l a r  effect  [6]. 
The acylat ion of (I) in THF,  in the p r e s e n c e  of Et3N, at - 2 4  o gave (Ha, b) in 50-60~c yield.  In addition, 
the use  of THF instead of pyr idine [2, 3] makes  it poss ib le  to s impl i fy  the isolat ion of (II) subs tant ia l ly .  

E X P E R I M E N T A L  M E T H O D  

The UV s p e c t r a  were  taken on a Specord spect rophotonaeter .  The IR s p e c t r a  were  r eco rded  on a 
UR-20 s p e c t r o m e t e r .  

1- ( f i -Methacryloyloxyethyl) -3 ,  3 -d ime thy l -  6 ' -n i t rosp i ro ( indo l ine -2 ,  2' [2H-1 ]benzoDvran) (Ha). A so lu-  
tion of (I) was p r e p a r e d  by dissolving 6 g (17 mmoles )  of (I), synthes ized  as desc r ibed  in [2]. in 80 ml  of 
T H F  and 21.6 nal (154 mmoles )  of Et3N. With s t i r r i ng  and cooling (-24~ to the reac t ion  mix tu re  was 
added 5 ml  (52 mmoles )  of naethaeryloyl  chlor ide in 1 h. When the t e m p e r a t u r e  of the naixture had reached  
room t e m p e r a t u r e  the solvent  was dis t i l led off, and the res idue  was ex t rac ted  with a 1:10 b e n z e n e - h e x a n e  
mix ture .  The solvent  was removed,  the res idua l  yel lowish c r y s t a l s  were  r ec ry s t a l l i z ed  f r o m  a 1 : 10 
b e n z e n e - h e x a n e  mix ture ,  d issolved in benzene,  and chronaatographed on a column packed with s i l i ca  gel 
(40-100/~). The yield of (IIa) was 4.3 g (60~c); white c r y s t a l s  with nap 111-112 ~ In f ra red  s p e c t r u m :  959 
and 1720 em -1. Found: C 68.3; H 5.5; N 6.5~c. C24H24N205. Calculated:  C 68.6; H 5.7; N 6.7~c. The c o m -  
pound is photoehromat ic  at 20 ~ Ult raviole t  s p e c t r u m  of the co lo r l e s s  fo rm [ethanol, ~max, nm'  (log e)]: 
269 (4.18) and 336 (3.96). Ul t ravio le t  s p e c t r u m  of the colored f o r m  (benzene, kmax, nna): 612. 

�9 1-(•-Is•butyr•y••xyethy•)-3'3-dimethyl-5'-nitr•spir•(ind••ine-2•2'[2H-1]benz•pyran) (Ill)). In a 
s i m i l a r  manner ,  we obtained (IIb) in 50qc yield as sl ightly yellow c r y s t a l s  with rap 112-113 ~ ( f rom 1 : 10 
benzene -hexane ) ,  and Rf 0.96, as an orange spot using 7 : 3 b e n z e n e - e t h e r  (Silufol UVz54, and using UV 
light for  detection).  Ul t raviole t  s p e c t r u m  [ethanol, )~max, nm (loge)]: 266 (4,14) and 334 (3.86). In f ra red  
s p e c t r u m  (r ,  cm-1):  959, 1726. Found: C 67.9; H 6.0; N 6.5~c. C24H26N205. Calculated:  C 68.3; H 6.2; 
N 6.6~c. 

C O N C L U S I O N S  

1. 1- ( /3-Hydroxyethyl) -3 ,3-dimethyl-  6 ' - n i t r o s p i r o  (indoline-2,2 '  [2H-1 ]benz opyran) (I) ex i s t s  in so lu-  
tion as two i s o m e r i c  f o r m s .  The value of the equi l ibr ium constant  v a r i e s  as a function of the solvent  
po la r i ty  and is (513 ~- 154) �9 10 -~ for  the ethanol solution.  

2. The m e c h a n i s m  proposed  for  the acylat ion of compound (I) includes the reac t ion  of the acid ch lo r -  
ide with both i s o m e r i c  f o r m s .  

3. Based  on the obtained data, the method for  the synthes is  of 1 - ( f l -me thacry loy loxye thy l ) -3 ,3 -d i -  
me thy l -6 ' -n i t ro sp i ro ( indo l ine -2 ,2 ,  [2H-1]benzopyran) was improved,  which made it poss ib le  to i nc rea se  the 
yield of the product  up to 60~c. 
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