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2-  (3,4-Methylenedioxyphenyl)-5,6-benzolepidine methiodide en te rs  into condensat ion with 
a r o m a t i c  a ldehydes in absolute  alcohol in the p r e s e n c e  of p iper id ine  to give s ty ry l  dyes.  
The effect  of va r ious  subst i tuents  in the s ty ry l  res idue  on the posi t ion of the absorp t ion  
m a x i m a  of the dyes  was studied.  

Styryl de r iva t ives  of  quinoline a r e  p romis ing  compounds for  p rac t i ca l  use  as physiological ly  ac t ive  
subs tances  and s ens i t i z e r s  and d e s e n s i t i z e r s  of photoemuls ions  [1]. The a im  of the p resen t  study was to ob-  
tain s ty ry l  de r iva t ives  of  2- (3 ,4-methylenedioxyphenyl) -5 ,6-benzolepid ine  methiodide (1) and to inves t igate  
the i r  optical  p r o p e r t i e s .  

| 

Styryl de r iva t ives  {II-XD w e r e  obtained by condensat ion of equimolecular  amounts  (1 re_mole) of  I with 
a r o m a t i c  a ldehydes in absolute  alcohol in the p r e sence  of 1-1.5 m m o l e  of piper idine.  This  amount  of con-  
densing agent  is min imal  for  c a r r y i n g  out the reac t ion ,  and p rac t i ca l ly  no condensation occu r s  in pyr idine 
or  acet ic  anhydride.  The slowed-down cou r se  of the condensat ion (2-3 h) and the neces s i t y  of  an equ imolec -  
u lar  amount  of  condensing agent  a r e  apparen t ly  assoc ia ted  with the p r e s e n c e  of s t e r i c  h indrance between 
the 5 ,6-benzo group and the methyl  group in the 4 posi t ion of the quinoline ring. Since pa r t i a l  spl i t t ing out 
of  the e lements  of  hydrogen iodide and the fo rmat ion  of merocyan ines  [2] a r e  poss ib le  under  the conditions 
of  the alkal i  med ium c rea ted  by piper id ine  ~oH 8), one to two drops  of concent ra ted  HC1 (to pH 5-7) a r e  
added to the reac t ion  mix tu re  at the end of the condensat ion reac t ion  to isola te  the o - h y d r o x y -  and d ihy-  
d roxys ty ry l s .  

A product ,  the e l emen ta ry  composi t ion  of  which co r r e sponds  to a molecu la r  compound of o - h y d r o x y -  
s ty ry l  and merocyan ine  (XII) [2], is  i sola ted in the reac t ion  of equimolecular  amounts  of I, sa l icyla ldehyde,  
and p iper id ine  in absolute  alcohol without acidif icat ion of the reac t ion  mix tu re :  

C|_-- /,~__ CH=CIt , Cfl3--N =Ctt--CH 

C6113(OC H_,O) O}{ C611g(OCH20) 

Xll 
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TABLE 1 

II 4-OH 
Ill  2-OH 

�9 IV 4-OCH3 
V 4-N(CH3) 2 

VI 2,4- (OH)s 

VII 2-OH-3-OCH3 

VIII ! 3,4- (OCH20) 
IX 3,4- (OCH3)2 

X t2-OH-5,6-benzc 

XI i3,4"(OH)i 

l 

E m p i r i c a l  I Found. % 

r  formula t C IH I N 
1 

192 1C29H221N03 62,1 3,9 22,7 2,~ 
198--[C29H22INO3 62,5 3,9 22,8 2,~ 
200 62,6 4,4 158 CaoH24INO3 63,3 4,8 21,7 2,1 

191-- C31H27IN202 22,1 4,~ 
192 

174- 20,9 2,4 

I75 61,1 3,7 21,8 2,5 
2,5 21,2 189 61,7 4,4 157-- 

158 65,3 3,9 21,0 2,3 

60,2 4,1 22,5 2,6 

Calculated, 
% 

622 3,9 
62,~ 3,9 

62,8 4,2 
63,5 4,6 

60,5 3,8 

51,1 4,1 

51,3 3,7 
51,7 4,3 

35,0 3,9 

50,5 3,8 

I I 
22,7 2,5] 407 I 4,73 48 
22,7 2,~ 369; 4,45;t 18 

i 413 4,40 I 
22,112,4 413 4,75 26 
21,7 4,7 549 4,72 55 

487 "35 22,t 2,4 483; , , 
/ 598 4,14 

21,2 2,4 412; 4,79:42 
/ 623 3,25 

21,6 2,4 429 5,71 50 
21,1 2,3 417 4,76 51 

20,9 2,3 412, 4,44; 60 
/ 477 4,52 

22,1/2,4 456; 4,18; 29 
640 3,58 

C~gH~INO4 

C3oH24INO4 

C3oH22INO4 
C31H26INO4 

222 C3~H24INO~ 

154-- C29H22INO4 
155 

The addition of tr iethylamine to the reaction mixture presented above leads to the isolat ion of 2- (3 ,-  
4-methylenedioxyphenyl)-5,6-benzolepidine in addition to XII. Spiropyrans do not fo rm f rom o-hydroxys tyry l  
derivatives  of I, as was also previous ly  noted [3] re la t ive  to o -hydroxys ty ry l  der iva t ives  of quinaldine and 
lepidine. We were unable to isolate  the merocyacanine  in the pure state,  s ince  it decomposes  in solution. 

A molecular  compound (XIII) s imilar  to XII was also obtained on react ion of I with 3 ,4-dihydroxy-  
benzaldehyde. 

Par t ia l  splitting out of Ill was observed for 2 ,4-dihydroxystyryl  VI in severa l  exper iments .  Hydroxy-  
s tyry l  der ivat ives  II, VII, and X a r e  stable compounds.  

The styryls  obtained are crystal l ine  substances of yellow 0I, Ill), orange (IV, VII-XD , red-brown (VI), 
green (VII), and violet  (V) color  that are soluble in a lcohols ,  acetone,  and pyridine,  and insoluble in ether,  
hydrocarbons ,  and CC14. The hydroxy-  and methylenedioxys tyryls  dissolve in water on heating. Alcohol 
solutions of the hydroxys tyry l s  in alkaline media are deep blue. 

EXPERIMENTAL 

2 - (3,4-1V[ethylenedioxyphenyl) -5,6-benzolepidine [4]. This compound was obtained by the method in 
[5]. A 22-ml (0.3 mole)  sample of acetone,  5 ml of concentrated IIC1, and 3 ml of nitrobenzene were added 
to a Schiff base  obtained by heating equimolecular amounts (0.1 mole) of 2-naphthylamine and piperonal in 
alcohol ,  and the mixture was refluxed for 2 h. It was then cooled and neutral ized with 1070 NI14OH, and the 
precipitate was removed by  fi ltration, washed with water,  and crystal l ized from a l c o h o l - b e n z e n e  61:1) to 
give co lor les s  needles  with mp 159-160 ~ in 33% yield. UV spectrum: Amax, nm (log e) ,  in alcohol (c 1- 
10 -4 M): 2 3 5 , 2 5 8 , 2 8 0 , 3 1 8 , 3 4 8 , 3 6 4  (4.59, 4.56,  4.59,  4.40,  4.07,  4.05). 

2-  (3,4-1VIethylenedioxyphenyl)-5,6-benzolepidine Methiodide (19. A mixture of 3.14 g (10 mmole)  of 
2-  (3 ,4-methylenedioxyphenyl)-5 ,6-benzolepidine,  7 ml (100 mmole)  of methyl iodide,  and 5 ml of acetic an-  
hydride was heated in a sealed ampul at 100 ~ for 10 h. Treatment of the product with boil ing toluene and 
crystal l izat ion from a l c o h o l - a c e t o n e  (1:2) gave ye l low needles  of I (85%) with mp 211 ~ Found: N 2.870. 
C22I-I18INO2. Calculated: N 3.170. 

The styryls  were  obtained by the methods in [2, 6]. 

4 -  (3,4- Methylenedioxystyryl)  - 2 -  (3,4 -methyl  enedtoxyphenyl) -5 ,6-benzoquinol ine  Methiodide WIID. 
A mixture of 0.46 g (1 mmole)  of I, 0.2 g (1.3 mmole)  of piperonal,  and five drops (1.5 mmole) of piperidine 
was refluxed in 5 ml of absolute alcohol  for 3 h. The dye was precipitated with ether,  and the o i ly  mass  
was triturated until it was converted to a powder. The powder was removed by filtration and crysta l l i zed  
from alcohol to give 0.29 g of orange pr i sms  {Table 1). 
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Styryls  II, IV, V, VII, and IX (Table D w e r e  s i m i l a r l y  obtained; II and V were  isola ted f rom the r e a c -  
t ion mix tu r e  on cooling. 

4 -  (2 - t tydroxy-5 ,6-benzos tyry l )  - 2 -  (3,4-methylenedioxyphenyl) -5,6-benzoquinol ine Methiodide (X). A 
mix tu re  of 0.46 g (1 wrnole) of I, 0.23 g (1.3 mmole)  of  2-hydroxynaphthaldehyde,  and five drops  of piper idine 
~)H 8) was ref luxed in 4 ml  of absolute  alcohol for  2 h. At the end of the condensat ion,  one drop of concen-  
t r a t ed  HC1 was added to br ing  the pH to 7. The subsequent isolat ion and pur i f ica t ion were  c a r r i e d  out as  
in the p reced ing  exper iment .  

Compound VI was s i m i l a r l y  obtained. 

4 -  (2 -Hydroxys ty ry l ) -2 -  {3,4-methylenedioxyphenyl)-5,6-benzoquinoline Methiodide (III). A mix tu re  of  
0.46 g (1 rn~ole)  of I, 0.18 g (1.5 mmole)  of  s i l icylaldehyde,  and five drops  (1.5 mmole)  of p iper idine  OH 
8) was ref luxed in 5 ml  of absolute  alcohol for  2 h. The mix tu re  was acidified to pi t  5 with two drops  of  con-  
cen t ra ted  HC1, and the p rec ip i t a t e  was r emoved  by f i l t ra t ion,  washed with wa te r  and e ther ,  and c rys ta l l i zed  
f r o m  alcohol to give 0.1 g of  yel low needles .  

Molecular  Compound of III with Merocyanine (XI1). A. The above mix tu re  of I, sa l icyla ldehyde,  and 
p iper id ine  was heated for  2.5 h ,  and the resu l t ing  sl ightly soluble p rec ip i ta te  was ,  without subsequent  ac id i -  
f icat ion,  r emoved  by f i l t ra t ion and washed with alcohol and e ther .  To pur i fy  it ,  it was refluxed with alcohol 
to give 0.26 g (52%) of XII with mp 219 ~ Recrys ta l l i za t ion  f r o m  a l c o h o l - a c e t o n e  (1:5) gave d a r k - g r e e n  
p r i s m s  with mp 220 ~ that we re  only sl ightly soluble in the usual solvents ,  k m a x ,  nm (log e) in d ime thy l -  
f o r m a m i d e  (DMF): 406,685 {3.78, 3.42). Found: C 70.2; H 4.6; I 12.6%. C58tI43IN20 e Calculated: C 
70.2; tI 4.4; I 12.8%. 

B. The reac t ion  mix tu re  indicated above was heated for  2 h to p rec ip i t a te  a d a r k - g r e e n  subs tance ,  
which d isso lved  in alcohol to give a yellow solution. A 1-ml (7 mmole)  sample  of t r i e thy lamine  was added 
to the reac t ion  mix tu re ,  and it was ref luxed for another  30 rain. The p rec ip i t a te  was r emoved  by f i l t ra t ion 
and ref luxed with alcohol to give 0.2 g (40%) of XII with mp 219 ~ Cooling of the alcohol mo the r  l iquor gave 
0.1 g of 2-  (3,4-methylenedioxyphenyl) -5 ,6-benzolepid ine  with mp 159-160 o. 

4 -  (3,4-Dthydroxystyryl} - 2 -  (3,4-methylenedioxyphenyl) -5,6-benzoquinol ine Methiodide (XD. A mix tu re  
of 0.46 g (1 mmole)  of I, 0.18 g (1.4 mmole)  of 3 ,4-dihydroxybenzaldehyde,  and 1.5 m m o l e  of piper idine  OH 
8) was ref luxed in 5 ml  of absolute  alcohol for  2.5 h. The mix tu re  was then acidified with two drops  of con-  
cent ra ted  HC1 to pH 5, and the s ty ry l  was prec ip i ta ted  with aqueous KI. The prec ip i ta te  was removed  by f i l -  
t ra t ion ,  washed with wa te r  and e the r ,  and c rys t a l l i zed  f rom alcohol to give 0.17 g of  fine orange  c rys t a l s .  

Molecular  Compound of XI with Merocyanine (XII1). The above mix tu re  of I, 3 ,4-d ihydroxybenzalde-  
hyde,  and piper idine  was heated for  2 h, and the resul t ing  black res inous  p rec ip i ta te  was conver ted  to a y e l -  
low-brown powder (48%) with mp 187 ~ (from alcohol) a f t e r  acidif icat ion with one drop of concent ra ted  HC1, 
t r i tu ra t ion ,  and washing with e ther .  Xmax,  nm (log e) in DMF 405,706 (4.80, 5.04). Found: C 67.9; H 
4.5; I 12.9; N 2.7%. C58H43IN2Os. Calculated:  C 68.0; H 4.3; I 12.4; N 2.7%. 

The absorp t ion  spec t r a  of alcohol solutions (c 1 �9 10 -4 M) of I I -XI  were  r eco rded  with a Specord UV 
VIS spec t ropho tomete r .  
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