
S P I R O P Y R A N S  O F  T H E  3 , 4 - D I H Y D t l O I S O Q U I N O L I N E  

S E R I E S  

E .  V.  B a s h u t - s k a y a ,  ]~. R .  Z a k h s ,  
a n d  L .  S. t ~ f r o s  

UDC 547.814v833 

The intensely co lored  1 - (2 -ox idos ty ry l ) -2 -methy l i soqu ino l tn ium ions a re  capable  of undergoing con- 
ve r s ion  to co lo r l e s s  sp i ropyrans  [1]. We have found that 1 ,2-dimethyl -3 ,4-dihydrotsoqutnol in ium iodide un- 
dergoes  condensat ion in the cold with o -hydroxy  aldehydes,  during which co lo r less  spLropsrrans (Ia, b) may 
be immedia te ly  obtained in the p re sence  of excess  piper idine.  The pyran  r ing of Ia,  b ts opened only when 
an alcohol solution of the compound is heated. The product  of the reac t ion  with 3 ,5-d tbromosa l tcy la ldehyde ,  
in con t ras t  to the co r respond ing  der iva t ive  of the [soqutnoline s e r i e s ,  can be isolated not only in the 
merocyanine  f o r m  (II) but also in the sp i ropyran  f o r m  (Ic), which is conver ted  to the meroeyanine  f o r m  on 
dissolving in alcohol,  as conf i rmed  by the absorpt ion  spec t r a .  The ease  of fo rmat ion  and the g r e a t e r  s t a -  
bi l i ty  of sp t ropyrans  I a - c  as compared  with the der iva t ives  of the Lsoqulnoltne s e r i e s  is explained by the 
inc reased  charge  concentra t ion  on the ni t rogen a tom because  of the dec rease  in its conjugation with the ben-  
zene r ing.  

1 a - C  | l  

l~t R=6'-OCH3; ~9 1~=8'-OCH3; C R=6",8"-Br2 

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

2-Methy l -6 ' -me thoxysp i ro (1 ,2 ,3 ,4 - t e t r ahydro i soqu lno l ine - l , 2 ' - [2H]chromene)  (Ia). A 0.33-ml (2.5 
mmole)  sample  of 5-methoxysa l tcy la ldehyde  and 0.45 ml (5 mmole)  of piper idine were  added to a suspen-  
sion of 0.72 g (2.5 mmole)  of 1 ,2-d imethyl -3 ,4-d ihydroisoquinol in lum iodide in 2 ml of isopropyl  alcohol,  
whereupon the resu l t ing  solution w a r m e d  up and took on a da rk - l i l ac  color .  After  5-7 min, 0.7 g (84%) of 
co lo r l e s s  needles  of Ia  with mp 125-126 ~ [from hexane (1:20)] prec ip i ta ted .  Found: C 77.5; H 6.8; N 4.4%. 
CIgHIgNO 2. Calculated:  C 77.8; H 6.5; N 4.8%. 

2 - M e t h y l - 8 ' - m e t h o x y s p t r o  (1 ,2 ,3 ,4 - te t rahydro t soqu lno l ine - l ,2 ' -  [2H]chromene) (l-b). This compound 
was s i m i l a r l y  obtained in 80% yield (condensation in ethanol) as co lo r less  c ry s t a l s  with mp 114-115 ~ [from 
hexane (1 : 15)]. Found: C 77.8; H 7.0; N 4.6%. CIgHlgNO2 . Calculated:  C 77.8; H 6.5; N 4.8%. 

2 -Me thy l -6 ' , 8 ' - d tb romosp t ro (1 ,2 ,3 ,4 - t e t r ahyd ro i soqu lno l ine - l , 2 '  [2H]chromene) (Ic) and 2 - M e t h y l - I -  
(2 -ox ido-3 ,5 -d ibromos tyry l ) -3 ,4 -d ihydro i soquino l in ium (II). The condensation with 3 ,5 -d ib romosa l i cy la l -  
dehyde was c a r r i e d  out as in the preceding  exper iment .  Water  (20 ml )was  added to the resu l t ing  suspen-  
sion, and the da rk -b rown c ry s t a l s  of II  were  r e m o v e d  by f i l t ra t ion and c rys ta l l i za t ion  f r o m  25% aqueous 
[sopropyl  alcohol to give c r i m s o n  c ry s t a l s  of II with mp 167-168 ~ in 60% yield. UV s p e c t r u m  in alcohol,  
Xmax,  nm (log ~): 237 (4.43), 335 (3.71), 525 (3.64). Found: Br 38.2%. CIsHIsBr2NO. Calculated:  Br  
38.0%. A 0.6-g sample  of merocyanine  II was dissolved in 6 ml of benzene,  and the solution was f i l tered.  
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The f i l t ra te  was vacuum evapora ted  to dryness  and the res idue  was c rys ta l l i zed  f r o m  pe t ro l eum ether  
(1 .~ 10) to give 0.4 g of co lo r l e s s  c ry s t a l s  of Ic with mp 97-98 ~ UV s p e c t r u m  in hexane,  ~t max,  nm (log e):  
237 (4.50), 330 (3.41). The absorp t ion  s p e c t r u m  in alcohol was identical to the s p e c t r u m  of merocyanine  II. 
Found: Br 37.9%. C18HisBr2NO. Calculated: Br 38.0%. 
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