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Vinyl derivatives of the acridine and phenanthridine series were obtained by reaction of
9-methylacridine and 6-methylphenanthridine with aromatic aldehydes in the presence of
acyl halides.

One ofus [2] has developed a method for the preparation of styrylpyridines by condensation of pico-
lines with aromatic aldehydes in the presence of acyl halides. N-Acyl salts of picolines, which react with
aldehydes in situ, are formed during the reaction; an N-acyl residue is split out, and styryl bases are
formed.

In the present study we were able to use this method to obtain styrylacridines (I}, styryl phenthri-
dines (1I, IT), and cbalcones of the acridine series (IV) (Table 1).
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Anhydrous dimethylformamide (DMFA)proved to be the most convenient medium for condensation of
9-methyl- and 9-phenacylacridines and 6-methylphenthridine with aromatic aldehydes in the presence of
benzoyl chloride {2]. The reaction can be carried 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 absorption bands in the IR spectra of styryls I-IIT at 970-980 and 1620-1635 cm™ attest
to the presence of a conjugated double bond. The intense absorption bands at 1620 and 1708 cm™ in the
spectra of chalcones IV are characteristic for C=O0 stretching vibrations. The absorption bands at 245-
250 and 330-350 nm that are characteristic for such compounds [3] are present in their UV spectra (Table
2). As in styrylpyridines [2], the longwave band is due to a 7 — 7* transition. 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 cis isomers are probably formed partially in this case also: ab-
sorption bands at 314 (If), 307 (Ib), and 330 nm (ITi} and luminescence bands at 520-530 nm.

* Communication XXX from the series "Reactions of Cycloammonium cations.” See [1] for communica-
tion XXIX.
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TABLE 1. 9-Styrylacridines (I,IV) and 6-Styrylphenanthridines (II,III)

| e = 1 |
i mp, °C {crys= . .
Com- P, G Loty » Empirical Found, % | Cale. Yield
o R tallization Rf formmla 3 - p ’
poun solvent) C H N c H N o
Ia Celis 185--186 0,59 CoHysN 8931 58 | 51 | 896 | 54 | 50 44
(ethanol)
Ib p-N (CHg)»CeHs 241—242 0,46 CasHaoN2 855 64 | 86 | 8521 63 | 86 55
(pentanol)
Ie Pp-N(CeHs)oCoHs 188—189 0,16 CasHaaN; 85| 64 | 79 | 82| 69 | 79 43
(ethanol)
Ia p-BrCeH, . 254—255 0,68 CoiH1BIN 699 35| 35| 700 39 | 39 48
+"(ethaupl) :
le m-NOyCeH, 229—230 0,83 CoyHiNoO: | 782 | 47 | 89 | 773 | 43 | 86 50
- {pentangl):
if p-NOzCsHs 295-—29(& 0,58 C21H14N202 76,8 4,1 8,8 77,3 4,3 8,6 49
(chlorobenzene)
Ig 0-NO,CsHy 170—172 0,62 Cg,H,aN,02 7741 50 | 80 | 773 | 43 | 86 45
(pentatiol)
h p-CH,OCeH, 204—205 0,58 CypHiNO 8401 52 | 47 | 847! 55 | 45 47
(butanol)
I 3,5 (1-C4Ho) -4-HOC¢H, ~ 163—165 0,59 CyeHg NO 853 7.4 | 29 | 80| 76 | 34 40
(petroleum
ether) ’
Ia p-N (CHs)CeHs 146—147 0,69 CysHyoN 83| 62 | 86 | 852 62 | 86 60
(heptane)
b p-N (CyHs)2CeHy 138—139 0,81 CasHoiN2 852 | 69 | 80 | 852 | 69 | 7.9 55
(heptane)
Ilc p-NOCeH, 238—239 0,66 Co1H1sN2Op 768 | 45 | 84 | 7731 43 | 88 37
| (hexanoD
1d m-NO,CsH, 192--193+ | 0,64 | CauHNaOy . 770 ; 43 © 86 © 773 43 . 86 923
e p-BrCH, 2122131 | 088 | CoHuBrNg 691 41 37 700° 39 39, 17
I p-CHaCeH,y . 159—180 0,82 | CyHpN | 888 60 | 53 ' 80 60 49 20
: : eptane) ; i ! : :
0ng | p-CH;0CH, I 12143 075 | CuHuNO j 839 55 . 46 , 848 55 45 42
| . (propanol) | ; ‘ } ‘
IIh | CsHsCH=CH ©o130—132 088 CasllioN 89,1 57 | 41 i 88 56 45 15
1 . (heptane) | \ | . : : ?
ni 2-Methyl-6-pyridyl 205224 | 019 . CyHiN: 848 | 55 : 95 | 81 ' 54 . 94 | 30
(DMEA). | ! i ; 5 * |
j 2-F 128—13 0.55 CisHisNO 839 | 49 | 55 1 841 | 48 i 58 31
) uryd (heptan(g . i i 4 , ‘
ik p-CICeH, 214--215 0.82 CoHuCINE 796 | 47 | 44 1 798 45 44 . 20
" (propanol— ‘ ;
DMFA 1:1) i ; | :, :
Hm 3,5- {{-C4Hs) -4-HOCH, "184—156 0.86 CosHzNO 848 70 | 36 80 76 34 2
11 — 379—380 0,32 CaoHasN> 8911 51 1 51 : %89 51 50 . 15
(chlorobenzene) ‘ i | i
IVa p-N{(CH;) 2CeHy 253—254 071 CsoHzaNO 837 61 | 66 841 56 | 65| 72
(ethanol) | |
IVb p-N{(CyHs) CoHy 172—173 0,23 CaoHoeN2O 845 | 64 | 65 | 842 62 6l ‘ 54
| (ethanol) | | |
Ve 0-NOLCeHs 183—184 0,60 CasHigN:O;5 786 1 43 | 68 ) 781} 42 | 65 €9
_ (methano?) \ l i
vd 0-NO,CHy 203—204 0,63 CagH1sN20; 779 41 | 61 1781 ] 42! 65| 56
(ethanol) ; j : 5 _
Ve 0-CeH,OCH3 138—140 0,34 CasH2:NO2 82,5{ 55 | 34 | 828 53 .34 72
(ethanol) : i ; :
i | | 1 E

*In a thin layer of Al,O; [benzene—hexane—chloroform (6:1:30].
T Preparative chromatographic separation on aluminum oxide [benzene—hexane—chloroform (6:1:30)].
1 For Tle, found: Brl11.8%; calculated: Br12.1%. For Ik, found: Cl 11.3%; calculated: C111.2%.
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TABLE 2. UV Spectra and Luminescence Spectra of Some Styryl-
acridines and Styrylphenathridines

Com- Luminescence
A I (Ig )
pound ;"max' nm Q
la 255, 302, 365, 425 (4,98; 4,60; 3,98; 4,56) 520, 558 0,31
b 245, 307, 365, 425 (4,98; 4,60; 3,96; 4,56) 525, 578 0,05
Ic 255, 313, 367, 427 (4,64; 3,99; 3,66; 3,88) 526, 579 0,03
1f 252, 314, 370 (5,15; 4,38; 4,30) 524, 570 0,42
ng 365 (4.14) Does not fluoresce
111 330, 349 (3,3; 3,2) " '
11j 250, 370 (4,78; 4,67) !

The vinyl derivatives of acridine and phenanthridine proved to be effective stabilizers for polyolefins.
Their introduction into shock-resistant polystyrene increases the time that elapses prior to the onset of
oxidative destruction of the polymer at 200° by a factor 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 FEP-1
photoelectric adapter. Thin-layer chromatography (TLC) on Al,0; was carried out by elution with ben~
zene—hexane—chloroform (6:1:30); the chromatograms were developed with iodine vapors.

9-Styrylacridine. 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-methylacridine in 22 ml of anhydrous DMF A, and the mixture was stirred at room tem-
perature for 20 min, after 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 concentrated hydrochloric acid, and steam distilled.
Ammonium hydroxide was added to the residue until it was alkaline, and the resulting resinous precipitate
was removed by filtration, washed to neutrality with water, dried, and recrystallized from ethanol fo give
1.25 g (44%) of 9-styrylacridine with mp 185-186°.

The compounds obtained by this method are presented in Table 1.
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