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Azomethine dyes were obtained by reaction of 1-methyl- and 1,2-dimethyl-3-arylbenzo[f]quin- 
olinium methiodides with 1-nitroso-2-naphthol.  Merocyanine dyes were isolated by the action 
of KOH on 2-hydroxy-5,6-benzostyryl  derivatives of 3-arylbenzo[f]quinolinium salts. The ab- 
sorption spectra of the dyes in ethanol and chloroform are  presented, and it is shown that, as 
compared with the spectra  of the merocyanines,  there  is a bathochromic shift of the absorption 
bands in the spectra of the azomethine dyes. The azomethine and merocyanine dyes have sol- 
vatochromie propert ies  and display photosensitivity in the UV and visible regions when they are 
introduced into a polymer matr ix.  

Azomethine dyes are formed in the reaction of quaternary heterocyclic salts containing an active methyl 
group with 1-nitroso-2-naphthol [1, 2]. Dyes of this type are  used in color photography in multi layer films 
with color  development as dyes for  sharp images [3]. 

Ctl~-- + ON ~ CH 3- --N 

Ar R HO Ar  R 

I a-~ R = H ;  I h R'=CH 3 la-h 

1-Methyl- and 1,2-dimethyl-3-arylbenzo[f]quinolinitun methiodides undergo condensation with 1-nitroso- 
2-naphthol to give azomethine dyes I, the character is t ics  of which are presented in Table 1. Alcohol solutions 
of azomethines I are  green ()`max 700-722 nm). They are decolorized when mineral  acids (HC1, H2SO 4) are 
added, whereas when acetic acid is added, the azomethine bases are converted to salts, and the color of the 
solutions changes to yellow-orange ()'max 425-512 nm) (Table 2). 

, "11 --~4 '=CH--N----~ //  , Ac0H . . . . .  =.% 

,r R 0~' ,~ ~ A<- liO ~ 

lia-h 

By t reatment  of the 2-hydroxy-5,6-benzostyryl  derivatives of 3-arylbenzo[f]quinolinium salts with KOH 
by the method in [4] we obtained merocyanine dyes HI (Table 3), which differ from azomethine dyes I only with 
respect  to replacement of the nitrogen atom in the chain by a methylidyne group: 
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Eft =CH ~ Cff 3 -  --CH 

l l l a -~  R=I I ;  III hR-CI ' I  3 l l l a - h  

2 - H y d r o x y - 5 , 6 - b e n z o s t y r y l  de r iva t ives  of 3-arylbenzo[f]quinol inium sa l t s  w e r e  obtained by condensat ion 
[ 5] of 1 - m e t h y l -  and 1 ,2 -d ime thy l -3 -  arylbenzo[f] quinolinium methiodide s with 2 'hydroxynaphtha ldehyde .  In 
con t ras t  to hyd roxys ty r enes ,  the anhydro b a s e s  of which (III) can be isola ted only by the action of alkali  on the 
hydroxys ty ry l  sa l t ,  hydroxyazometh ine  b a s e s  I a r e  fo rmed  immedia te ly  in the reac t ion  of the s ta r t ing  c o m -  
pounds.  However ,  in addition to Ig,  we also i so la ted  hydroxyazometh ine  methiodide IV [UV spec t rum,  Xmax 
(log ~): 421 (4.24), 500 (3.93), and 694 um (3.36)] by refluxing the reac t ion  mixture :  

CH~--~=N 
C111:~(0CI13):] II0 

IV 

Green  c r y s t a l s  of hydroxyazometh ine  b a s e  Ig a r e  i so la ted  under  m i lde r  conditions (Table 1). When one drop 
of KOH solution is  added to an alcohol solution of IV, the sal t  is  conver ted  to a base  [Xmax 702 nm (log e 3.34)], 
whe reas ,  on the o ther  hand D when an alcohol solution of azomethine  Ig is  acidif ied with acet ic  acid,  it is con-  
v e t t e d  to a sal t  [Xmax 425 nm (log e 4.60)]. 

The dyes  that  we synthes ized dif fer  f r o m  the analogous compounds [1, 2] in that  the i r  absorpt ion  m a x i m a  
a re  shifted to a cons iderab le  extent  to the long-wave region of the spec t rum.  The  ba thochromic  shift  of the 
absorpt ion  bands is  a consequence of the introduction of e l ec t ron-donor  subst i tuents  in the benzoquinoline f r a g -  
men t  of the dye molecu les .  The s te r ic  h indrance that  develops  in this  case  leads to a d e c r e a s e  in the ab so rp -  
t ion intensi ty ,  pa r t i cu l a r ly  in the case  of azomethine  dyes.  The azomethine and mercocyan ine  dyes  have so l -  
va tochromic  p r o p e r t i e s .  The co lor  of t he i r  solutions deepens  on pass ing  f r o m  ethanol to ch lo ro fo rm (negative 
so lva tochromism)  [1, 6]. In addition to the g r ea t  s imi l a r i t y  in the spec t r a l  and so lva tochromic  p r o p e r t i e s  of 
the dyes  - azometh ines  and merocyan ines  - some  d i f fe rences  in the i r  spec t r a l  c h a r a c t e r i s t i c s  a r e  also ob- 
se rved .  Rep lacement  of the methyl idyne group by a ni t rogen a tom in the ch romophore  of the dyes  causes  a 
ba thochromie  shift  of the long-wave absorp t ion  bands in accordance  with the D e w a r - K n o t t  rule  [7, 8]. Thus ,  
the longes t -wave  ~ - ~ *  bands in the spec t r a  of the azomethines  a r e  shifted ba thochromica l ly  33-56 nm in 
ethanol and 59-66 nm in ch lo ro fo rm (Tables  1 and 3). 

I t  is  known f r o m  the l i t e r a tu r e  data  that  a roma t i c  azomethines  have  photoconductor  p r o p e r t i e s  [9]. I t  
s eemed  of in t e re s t  to inves t igate  the e lec t rophotographie  p r o p e r t i e s  of the compounds obtained in this r e s e a r c h .  
Maximum concent ra t ions  (up to 5 wt.%) were  introduced into po lymer  m a t r i c e s  [poly(butyl methacry la te )  o r  a 
polyorganosi loxane] .  The s am p l e s  we re  invest igated under  e lec t rophotographic  conditions by means  of a dy-  
namic  e l e c t r o m e t e r  with a v ib ra t ing  p robe .  The  method and appara tus  fo r  the invest igat ion of the e lec t ropho-  
tographic  p a r a m e t e r s  of the l a y e r s  a re  desc r ibed  in [10]. The composi t ions  obtained f r o m  azomethines  I c -h  
introduced into poly(butyl methacry la te )  at a l aye r  th ickness  of 3 g a re  charged  up to 500-600 V (at a charge  
potential  of 600 V), have a cons iderab le  da rk  d e c r e a s e  (200 V in 15 sec) ,  and display weak sensi t iv i ty  in the UV 
and v is ib le  reg ions .  The l a y e r s  in which azomethines  Ia ,  b a r e  located a r e  charged  to a g r ea t  extent (500-600 
V) and have an apprec iab le  da rk  d e c r e a s e ,  but even on the background of this  d e c r e a s e  at concent ra t ions  of 
1-1.3 wt.% have cons iderab le  photosensi t iv i ty  in the UV and vis ib le  regions;  this is  apparen t  f r o m  Fig.  1 
(curves  1-3).  Composi t ions  based  on merocyan ines  I I I a - e  and IIIh a re  charged  up to 500-550 V and have  a da rk  
d e c r e a s e  of 10-80 V in 15 sec and apprec iab le  photosensi t iv i ty  in the v is ib le  region (curves  4 and 5 in Fig.  I ) .  
The l aye r  containing IIIf  is charged  up to 250 V, has  a slight dark  d e c r e a s e  (10 V in 15 sec),  and has  sensi t iv i ty  
in the v is ib le  region (a light d e c r e a s e  of 80-100 V in 15 sec}. The studies do not make  it poss ib le  to draw a 
definite conclusion regard ing  the t rue  value of the photoelec t r ic  sens i t iv i ty  of the synthes ized compounds.  How- 
ever ,  cons ider ing  the apprec iab le  photosens i t iv i ty  of the composi t ions  containing dyes  in e x t r e m e l y  low con-  
cen t ra t ions ,  one m a y  a s s um e  high eff iciency of photogenerat ion and t r a n s f e r  of cha rge  c a r r i e r s  in Ib and IIIe.  
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TABLE 1. Azomethine  Dyes  (Ia-h) 

t 
o 

Ia 

Ib 

Ic 

Id 
le 

Tf 

lh* 

hr 

CsHs 

p-CH3OC6H4 

3,4- (0C1I20) C61-I,~ 

p-FC6H4 
p-C1C6Ft~ 

p-BrC6H4 
3.4- (CI-I:O) :C6HB 

I 

144-- 

22 
177-- 
179 

154 
153-- 
154 
156 

160-- 
161 

148-- 
150 

Found, % 

C H N 

Empirical 
formula 

Calc., % ~'max. nm (Ige) 

C H N C:II,OII 

::::r::, 62 
6.0 C32H24N202 t 82,0 

79,7 4,615,6 C~H22N203179,6 

78314,4 56:~[cC]~IH2,cFN;O 1 78,7 

5,0 6,4 703(4.13} 

5,• 1 6,01408(4,49) 
700(4,47) 

4,5 t 5,81407(4,08) 

/ 701 (4,231 
/ 6,21722(3,66) 

4,4[ 5,91722 (3,54) 

4.0[ 5,41718(3,83) 
5.21 5,61413(4,01) 

l 1703(4.08) 4,616.21703 (3,52', 

CIICI 

769 (3,41) 33 

761 (4,18)1 53 

772 (3.45)1 29 

7/79o ((33"oi )J 
773 (3,52)[ 22 

*R = cH3. 

TABLE 2. Absorption Spectra of Azomethines  
IIa-h in Ethanol 

Com- ~max, nm(log 8) Xmax. nm(log 8) 
pound (base) (acetate) 

lla 
lib 
I!c 
lid 
lie 
Ilf 
]lg 
llh 

703 (4.13) 
408 (4,49): 700 (4,47) 
407 (4,08): 701 (4,23) 
722 t3.66} 
722 (3.54} 
7t8 (3,83) 
413 (&011:703 (4.03) 703 (3,52} 

403 (3,82); 507 (3,59) 
417 (4,24): 504 (3,87) 
420 (4,21]: 493 (3.92) 
405 (4,15): 509 (3.95) 
406 (4,09); 511 (3.85) 
406 (4,15): 512 (3.90) 
425 (4.60): 500 (shoulder) 
400 (3,92); 510 (3,60) 

6co 

522 

~3J 

300. 

le~, 2 

30 ~0 90 170 ~50 f, s e c  

Fig.  1. Kinetics of the 
change in the surface po-  
tential  of the layer  ob- 
tained from the compo-  
sit ion dye Ib (1.3%) + 
poly(butyl methacx~jlate): 
1) in the dark; 2) in the 
UV region; 3) in the v i s -  
ible region; from the com-  
posit ion dye IIIe (3%) + 
polyorganosi loxane: 4) in 
the dark; 5) in the v is ible  
r e g i o n .  
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T A B L E  3. M e r o c  

C o m -  
)ound 

I l i a  

llIb 

IIlc 

lIld* 

IIlr 

IIIf 

IIlg 

IIIh? 

Ar 

C6Hs 

p-CH3OC6H4 

3,4-(OCH.~O) C6II3 

p-FC~H4 

p-CIC6H4 

p-BrC6H~ 

3,4- (CI|30) 2C6H3 

C6Hs 

,anines (Ina-h) 
Found, 

mp, % Empirical 
8 C 

! formula c ] H ! 

CMH~3NO 

.2331-i2sNO2" H=O 

23sH~3NO3' H20 

23~H2~FNO- H20 

C3~t'I22CINO �9 
�9 2H20 

C3,2H2_~BrNO �9 
. t t~O 

*Foundi N 2o8%. 
~fR = CH3.. 

Calc., kmax, nm ,~  
qo (log 6) -~" 

In CHC13 ~-, 

C3~H2TNO~" H20 

C3~H25NO' H20 

(l) 474 (3,83) 
670 (4,34) 

(2) 431 (3,56) 
673 (4,20) 
710 (4,30} 

(l) 471 (4,13) 
666 (3,70} 

(2) 677 (4,17) 
712 (4,30) 

(I) 456 (3,83) 
664 (3,78) 

(2) 670 (4,30) 
710 (4,38) 

(1) 466 (3,40) 
666 (3,62) 

(2) 439 (3,37) 
670 (4,40) 
707 (4A6) 

(l) 455 (3,24) 
675 (3,32) 

(2) 434 (3,34) 
672 (4,32) 
708(4,39) 

(1) 437 (3,34) 
664 (3,34) 

(2) 444 (3,30) 
675 (4,34) 
713 (4,41) 

(1) 403 (4,09) 
665 (4,02) 

(2) 673 (4,76) 
714 (4,89) 

([) 477 (3,96) 
666 (4,12) 

(2) 7]4 (4,02) 

73 

70 

37 

90 

61 

84 

43 

33 

Calcula ted:  N 2.9%. 

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

The  abso rp t i on  s p e c t r a  of e thanol  and c h l o r o f o r m  solu t ions  of the dyes  (c 10 -4 M) w e r e  r e c o r d e d  with a 

Specord  U V - v i s  s p e c t r o p h o t o m e t e r .  

4 - M e t h y l - 3 - a r y l b e n z o [ f ] d t h y d r o q u i n o l y l i d e n e - l - ( 2 - o x o - l - n a p h t h y l a m i n e s )  ( Ia-g) .  T h e s e  compounds  w e r e  
obta ined by  the me t hods  in [1, 2]. A m i x t u r e  of  e q u i m o l a r  amoun t s  (1 mmole)  of 1 - m e t h y l - 3 - a r y l b e n z o [ f ] q u i n -  
o l in ium meth iod ide  and 1 - n i t r o s o - 2 - n a p h t h o l  was  d i s so lved  by hea t ing  in e thanol ,  four  to  f ive d r o p s  of p i p e r i -  
dine w e r e  added,  and the  m i x t u r e  wa s  hea ted  at 80~ f o r  10 rain.  The  r e su l t i ng  p r e c i p i t a t e  was  r e m o v e d  by 
f i l t r a t ion  and washed  with w a t e r ,  a lcohol ,  and e t h e r .  The  dyes ,  which w e r e  r e c r y s t a l l i z e d  f r o m  a c e t o n e -  
c h l o r o f o r m  (1 : 1), w e r e  obtained as  g r e e n  o r  g r e e n - v i o l e t  need les  (Table 1). 

2 , 4 - D i m e t h y l - 3 - p h e n y l b e n z o [ f ] d i h y d r o - l - q u i n o l y l i d e n e ( 2 - o x o - l - n a p h t h y l a m i n e )  (Ih). Th i s  compound  
was  s i m i l a r l y  obtained f r o m  1 ,2 -d ime thy l -3 -pheny lbenzo[ f ]qu ino l in ium meth iod ide  by adding two d r o p s  of a c e -  
t ic  anhydr ide  to the: r e a c t i o n  m i x t u r e  and ref luxing on a w a t e r  bath f o r  1-2 min .  

4 -Methy~-3- (3 '4 -d imeth~xypheny~) -~- (2 -hydr~xy-1-naph thy~amine)benz~[ f ]qu ino~in iden ium Iodide (IV). 
A 0 .47-g  (1 re_mole) s amp le  of 1 -me thy l -3 - (3 ,4 -d ime thoxypheny l )benzo [ f ]qu ino l in ium meth iod ide  and 0.18 g (1 
mmole )  of 1 - n i t r o s o - 2 - n a p h t h o I  w e r e  d i s so lved  by hea t ing  in 60 ml  of e thanol ,  f o u r  d r o p s  of p ipe r id ine  w e r e  
added,  and the m i x t u r e  was  re f luxed  on a w a t e r  bath  f o r  10 min .  The  p r ec ip i t a t e  was  washed  with a lcohol  and 
re f luxed  with benzene .  Workup  of the  benzene  solut ion y ie lded  0.1 g of the s t a r t ing  base .  The  b e n z e n e - i n s o l u b l e  
m a t e r i a l  was  c r y s t a l l i z e d  f r o m  e t h a n o l - a c e t o n e  (1 : 1) to give 0.08 g (18%) of IV with mp 241-242~ as  shiny 
r ed  need les .  Found: C 63.2; H 4.3; I 20.2%. C33H27IN203. Calcula ted:  C 63.2; H 4.3; I 20.3%. 

[4 -Methy~3- (p-meth~xypheny~)benz~[ f ]d ihydr~-1-qu~n~y~idene] -~5~6-benz~-2-qu in~)e thane  (IIIb). A 0 .3 -  
g (0.5 mmole )  s ample  of 1-  ( 2 - h y d r o x y - 5 , 6 - b e n z o s t y r y l ) - 3 - ( p - m e t h o x y p h e n y l ) b e n z o [ f ]  quinol in ium meth iod ide  
was  d i s so lved  by  hea t ing  in e thanol ,  15 m l  of 10% aqueous  KOH solut ion was  added,  and the  m i x t u r e  was  hea ted  
on a w a t e r  bath  f o r  10 rain.  The  r e su l t ing  p rec ip i t a t e  was  r e m o v e d  by  f i l t r a t ion ,  washed  with w a t e r ,  a lcohol ,  
and e the r ,  and c r y s t a l l i z e d  f r o m  c h l o r o f o r m  to  give 0.16 g of g r e e n  need le s  with a b r o n z e  l u s t e r .  
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The remaining merocyanines were similarly obtained (Table 3). 

The samples for  the investigation of the photoconductivity were prepared by the following method. A 0.1- 
g sample of poly(butyl methacrylate) or polyorganosiloxane was dissolved in 1 mt of the solvent (toluene, ben- 
zene, or  tetrahydrofuran),  and the dye (1-5 wt.%) was added. The solution was fil tered, the fi l trate was poured 
over an aluminum support, and the support was dried in air  and in a vacuum desiccator.  Samples with a layer 
thickness of 3 + 0.5 ~ were selected. For  the determination of the photoinduced decrease  in the potential in 
the near-UV region, the samples were irradiated with a DRSh-2501ampthrough aUFS-1 l ightfi l terwithW= 10 -5 
Wt/cm 2. A 400-Wt incandescent lamp with a water f i l ter  with a thickness of 10 cm and W = 10 -4 Wt/cm 2 was 
used in the visible region as the source of photoexcitation. 
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A C E T A L S  OF L A C T A M S  AND ACID A M I D E S  

XX.* SYNTHESIS OF HYDROGENATED DERIVATIVES OF 

INDOLE, QUINOLINE, AND 1H,1-BENZAZEPINE 

V.  G. G r a n i k ,  A. M. Z h i d k o v a ,  
R.  G. G l u s h k o v ,  A. B .  G r i g o r ' e v ,  
M. K. P o l i e v k t o v ,  T .  F .  V l a s o v a ,  
a nd  O. S. A n i s i m o v a  

UDC 547.754'831.3'892.07 

Hydrogenated derivatives of indole, quinoline, and 1H,l-benzazepine were synthesized by reac-  
tion of 1-methyl-2-benzoylmethylenepyrrolidine,  -piperidine, and -hexahydroazepine with acryl-  
oyl chloride. Alkylation of 1-methyl-5-oxo-8-benzoyl-1,2,3,4,5,6,7,8-octahydroquinoline with 
triethyloxonium tetraftuoroborate and subsequent t reatment with sodium ethoxide gave the cor -  
responding acetal, the reaction of which with substituted anilines gave 1-methyl-5-aryl imino- 
8-benzoyl- 1,2,3,4,5,6,7,8-octahydroquinolines. The IR and PMR spectra of the compounds are 
presented. 

Enamino ketones I-III, which were obtained by condensation of lactam acetals with acetophenone [2], are 
promising substrates for  the synthesis of condensed heterocyclic compounds that are of interest  in the search 
for  biologically active substances. The present  paper is devoted to a study of the reaction of enamino ketones 
I-1II with acryloyl chloride (IV). The synthesis of cyclohexene derivatives [3, 4] f rom noncyclie enamino car-  
bonyl compounds and chloride IV and the reaction of 1-methyl-2-ethylidenepyrrolidine with acrolein, which 

*See [1] for  communication XIX. 
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