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Vinyl der ivat ives  of the acridine and phenanthridine ser ies  were  obtained by react ion of 
9-methylacr id ine  and 6-methylphenanthridine with a romat ic  aldehydes in the presence  of 
acyl halides. 

One of us [2] has developed a method for  the prepara t ion of s tyrylpyr id ines  by condensation of pico- 
lines with a romat ic  aldehydes in the presence  of acyl  halides. N-Acyl salts of picolines, which r eac t  with 
aldehydes in situ, a re  formed during the reaction; an N-acyl  residue is split out, and s tyryl  bases  a re  
formed.  

In the present  study we were  able to use this method to obtain s tyry laer id ines  (D, s tyry l  phenthri-  
dines (II, III), and chalcones of the acr idine se r ies  (IV) (Table 1). 

O 

~ H = C H R  

CH=CHR CH=CH cH=CH 

I I I  

Anhydrous dimethylformamide (DMFA)proved to be the mos t  convenient medium for  condensation of 
9 -methy l -  and 9-phenacylacr idines  and 6-methyiphenthridine with a romat ic  aldehydes in the presence  of 
benzoyl  chloride [2]. The react ion can be ca r r i ed  out in acetic anhydride without the addition of acyl  
halides via the method in [3], but the yields of I-IV are lower in this case.  

The strong absorpt ion bands in the IR spect ra  of s ty ry l s  I-III  at 970-980 and 1620-1635 cm -1 attest  
to the presence  of a conjugated double bond. The intense absorpt ion bands at 1620 and 1708 cm -1 in the 
spec t ra  o f  chalcones IV are charac te r i s t i c  for C--O stretching vibrat ions.  The absorpt ion bands at 245- 
250 and 330-350 nm that are  charac te r i s t i c  for  such compounds [3] a re  present  in their  UV spect ra  (Table 
2). As in s tyrylpyr id ines  [2], the longwave band is due to a u --* u* transi t ion.  In some cases  (Table 2) we 
observed two longwave absorption bands and, correspondingly, two luminescence bands, which are ap- 
parently related to the cis and trans isomers, trans-Styrylpyridines are formed from N-acyl salts of 
picolines [4]. However, the formation of admixtures of cis isomers was observed in the preparation of 
sterically hindered structures [5]. The eis isomers are probably formed partially in this ease also: ab- 
sorption bands at 314 (If), 307 (Ib), and 330 nm (IIj) and luminescence bands at 520-530 nm. 

* Communicat ion XXX f rom the se r ies  "Reactions of Cycloammonium cations." See [1] for communica-  
tion XXIX. 
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T A B L E  1. 9 - S t y r y l a c r i d i n e s  (I, IV) and  6 - S t y r y l p h e n a n t h r i d i n e s  (II,.III) 

Com- 
po'und 

CsHs 

p-N (CHa) ~C~H4 

p-N(CtHs)~C:H: 

p-BrC:H: 

m-NO~C~H4 

p-NO~C~H~ 

o-NO~C~H4 

p-CH~OC~H4 

3,5- (t-C~H~) ~-4-HOC~H: 

p-N (CHa) 2CsH4 

p-N (C~Hs) 2C~Hi 

p-NO2C~H~ 

m-NO~C6H~ 
p-BrC6H~ 
p-CHaCsH4 

p-CHaOC~H4 

C~HsCI-I=CH 

2-Methyl-6 -pyridyl 

2 - Furyl 

p-CIC~H~ 

3,5- (/-C4H~,) ~-4-HOC~H2 

p-N (CHa) ~C~H4 

p-N (C=Hs) 2C6H4 

o-NO=CsH4 

o-NO=C6H4 

o-C~H4OCHa 

Ia 

Ib 

1c 

Id 

Ie 

If 

lg 

Ill 

li 

IIa 

Ilb 

I lc  

lid 
l l e  
l l f  

H-g 

lib_ 

I I i  

I l k  

t i m  
II1 

IVa 

IVb 

IVe 

IVd 

IVe 

tallizafion 
solvent) 

185--186 0,59 
(ethanol) 
241--242 0,46 
(pentano9 
188--189 0,16 
(ethano~ 

254--255 0,68 
,(ethaiml) 
229--230 0,83 

,~-.. (pentano~: 
. 295--29 ~ 0,58 

(ehlorobenzene). 
i70--172 0,62 

204--205 0,58 
(butanoD 
163--165 0,59 

(petroleum 
ether) 

146--147 0,69 
(heptane) 
138--139 0,81 
(heptane) 

238--239 0,66 
(hexanoD 

192- 193~ 0,64 
212--213~ 0,88 

9--160 0,82 
eptane) 

I t2--I43 0,75 
(propanoD 

130--132 0,88 
(heptane) 

225=224 0,19 
(DM._FA) 

128--13Q 0.55 
(heptane) 

214--215 0,82 
�9 (propanol-- 
DMFA 1:1)  
-154--t56 0,86 
379--380 0,32 

chlerobenzene 
253--254 0,71 

(ethano 
t72--173 0,23 

(ethanoD 
183--184 0,60 

(methano~ 

203--204 0,63 
(ethanoD 
138--140 0,34 

(ethanoD 

Empirical 
R~ ~ formula 

C2iHI~N 

CnH2oN2 

C2sH~4N2 

C21H14BrN 

C21HIiN~O2 

C~IHI4N~O2 

C2aH~4N~O2 

C22H17NO 

C29HalNO 

C=aH~oN= 

C2sHe4N2 

C=IH14N202 

C2~HL~N~O2 
C21H~4BrN~ 
C~2HITN 

C22H~TNO 

C2atf~vN 

C21HlsN2 

CLgH~aNO 

C2~H~4C1N:I: 

C29HaNO 
C4~H~sN2 

C~oH~,N20 

Found, % 

c H 

89,3 5,8 

85.5 6,4 

85,5 6,4 

69,9 3.5 

78.2 4,7 

76,9 4,1 

77,4 5,0 

84,0 5,2 

85,3 7,4 

85,3 6,2 

85,2 6,9 

76,8 4,5 

77.0 4,3 
69,l 4,1 
88,8 6,0 

83,9 5,5 

89,1 5.7 

84,8 5,5 

83,9 4,9 

79,6 4,7 

84,8 7,1 
89,1 5,1 

83,7 6,I 

ta lc . ,  % 

Ca2H28N20 

C28H~sN~Oa 

C28HIsN20a 

C29H2~NO2 

84,5 

78,6 

77,9 

82,5 

E 

C H 

5,1 89,6 5,4 

8,6 85,2 5,3 

7,9 85,2 6,9 

3,5 70,0 3,9 

8,9 77,3 4,3 

8,8 77,3 4,3 8,6 

8,0 77,3 4,3 8,6 

4,7 84,7 5,5 4,5 

2,9 85,0 7,6 3,4 

8,6 85,2 6,2 8,6 

8,0 85,2 6,9 7,9 

8,4 77,3 4,3 8,6 

8,6 77,3 4,3 8,6 
3,7 70,0 3,9 3,9 
5,3 89,0 6,0 4,9 

4,6 84,8 5,5 4,5 

4,1 89,8 

9,5 85,I 5,4 

5,5 84,1 4,8 

4,4 79,8 4,5 

3,6 85,0 7,6 

5,1 89,9 5,1 

6,6 84,1 5,6 

5,6 4,5 

9,4 

5,6 

4,4 

3,4 
5,0 

6,5 

6,l 

6.5 

6,5 

3,4 

6,0 6,5 

4,3 6,8 

4,l 6,1 

5,5 3,4 

84,2 6.2 

78,1 4,2 

78,1 4,2 

82,8 5,3 

Yield, 
% 

N 

5,0 44 

8,6 55 

7,9 43 

3,9 48 

8,6 50 

49 

45 

47 

40 

60 

55 

37 

23 
17 
9.0 

42 

15 

30 

31 

20 

21 
15 

72 

54 

69 

55 

72 

* In a t h i n  l a y e r  of  A120 3 [ b e n z e n e - h e x a n e - c h l o r o f o r m  ( 6 : 1 : 3 0 ] .  
t P r e p a r a t i v e  c h r o m a t o g r a p h i c  s e p a r a t i o n  on  a l u m i n u m  o x i d e  [ b e n z e n e -  h e x a n e -  c h l o r o f o r m  (6 : 1 : 3 0) ]. 

$ F o r  I Ie ,  found :  B r 1 1 . 8 % ;  c a l c u l a t e d :  B r 1 2 . 1 % .  F o r  I lk,  found:  C1 11.3%; c a l c u l a t e d :  C1 11.2%. 
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TABLE 2. UV Spectra and Luminescence  Spectra of Some Styryl-  
acr id ines  and Styrylphenathridines 

Com-  
pound 

Ia 
lb 
Ic 
If 

IIj 

~rnax,rlm (Ig e) 

255, 302, 365, 425 (4,98; 4,60; 3,98; 4,56) 
245, 307, 365, 425 (4,98; 4,60; 3,96; 4,56) 
255, 313, 367, 427 (4,64; 3,99; 3,66; 3,88) 
252, 314, 370 (5,15; 4,38; 4,30) 
365 (4.14) 
330, 349 (3,3; 3,2) 
250, 370 (4,78; 4,67) 

Luminescence 
~ma~, nm 

520, 558 
525, 578 
526, 579 
524, 570 

Does notfluoresce 

0,31 
0,05, 
0,03: 
0,42 

The vinyl derivat ives of acr idine and phenanthridine proved to be effective s tabi l izers  for  polyolefins. 
Thei r  introduction into shock- res i s tan t  polystyrene increases  the t ime that elapses p r io r  to the onset  of 
oxidative destruct ion of the polymer  at 2 00 ~ by a fac tor  of 2-2.5 as compared  with unstabilized polystyrene.  

EXPERIMENTAL 

The IR spectra of KBr pellets and mineral-oil pastes of the compounds were recorded with a UR-10 
spectrometer. The UV spectra of dioxane solutions were recorded with a Specord UV spectrometer, while 
the luminescence spectra of dioxane solutions were recorded with an ISP-51 spectrograph with an FliP-1 
photoelectric adapter. Thin-layer chromatography (TLC) on AI203 was carried out by elution with ben- 
zene-hexane-chloroform (6 :I :30); the chromatograms were  developed with iodine vapors. 

9-Styrylacr idine.  A 1.45-g (0.01 mole) sample of benzoyl chloride was added to a solution of 1.93 g 
(0.01 mole) of 9-methylacr id ine  in 22 ml of anhydrous DMFA, andthe mixture was s t i r red  at room t e m -  
pera ture  for  20 min, af ter  which 1.06 g (0.01 mole) of benzaldehyde was added, and the mixture was heated 
at 150-160 ~ for  5 h. It was then cooled, acidified with concentra ted hydrochlor ic  acid, and s team distilled. 
Ammonium hydroxide was added to the residue until it was alkaline, and the result ing resinous precipitate 
was removed  by filtration, washed to neutral i ty  with water ,  dried, and rec rys ta l l i zed  f rom ethanol to give 
1.25 g (44%) of 9 -s ty ry lacr id ine  with mp 185-186 ~ 

The compounds obtained by this method a re  presented in Table 1. 

1. 

2. 
3. 
4. 
5. 
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