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S Y N T H E S I S  AND S P E C T R A L  C H A R A C T E R I S T I C S  

OF 1-  (3 -  PYR I D Y L ) -  3 - A R  Y L -  8-  NITR O(A MINO) B ENZ O- 

[ f ] Q U I N O L I N E S  

N. S. K o z l o v ,  L.  F.  G l a d c h e n k o ,  
R. D. S a u t s ,  a n d  V. A. S e r z h a n i n a  

UDC 547.832 : 535.372 

1- (3-pyridyl)-3-aryl-8-aminobenzo [f]quinolines were synthesized by reduction with tin in 
acidic media of 1-(3-pyridyl)-3-aryl-8-nitrobenzo[f]quinolines obtained by catalytic condensa- 
tion of arylidene(6-nitro)-2-naphthylamines with acetylpyridine. The structures of the com- 
pounds were proved by a set of data f rom elementary analysis and IR, UV, and mass spectros-  
copy. The change in the luminescence of 1-(3-pyridyl)-3-aryl-8-aminobenzo [f]quinoline as a 
function of the solvent was studied. 

Continuing our study of the spectral properties of benzo[f]quinoline derivatives [1] we synthesized 1-(3- 
pyridyl)-3-arylbenzo[f]quinolines containing amino and nitro groups in the 8 position: 

I a - c  

II a-c I | |  a-c 

I Ill a R=II; b R O(:ll:~; c R ,l~r 

The 1-(3-pyridyl)-3-aryl-8-nitrobenzo[f]quinolines (II) were obtained by catalytic condensation of arylidene- 
(6-nitro)-2-naphthylamine (I) with acetylpyridine. The 1-(3-pyridyl)-3-aryl-8-aminobenzo[f]quinolines (lid 
were synthesized by reduction of the corresponding nitro derivatives (II) with stannous chloride in glacial 
acetic acid (Table 1). 

The structures of the compounds obtained were confirmed by the results  of elementary analysis and the 
data f rom the IR, UV, and mass spectra. The IR spectra  of II and III contain absorption bands charac te r i s t i c  
for the s t re tch ing and deformation vibrations of NO 2 (1520-1530 and 1335-1340 em -1) and NI-I 2 (3400-3500 and 
1630-1640 cm -~ groups, respectively.  

Maximally intense molecular-ion peaks are  observed in the mass spectra of II and IlI (Fig. 1). The 
agreement between the m/e  values of the molecular-ion peaks and the molecular weights confirms the proposed 
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T A B L E  1. C h a r a c t e r i s t i c s  of  the  

Com-I Imp.  
pound I R 

lla 
llb oHCHs H~ 

IIIa 
Ill blilc I OCH3 

243--244 
290--291 
333--334 
247--248 
250--251 
282--283 

Found,% 

S y n t h e s i z e d  Compounds  

Empirical Calculated, qo . Yield, 
form ula - -  - -  - 

c H N '(7~ I c H 

76,5 4,0 11,1 
73,7 4,2 10,3 
63,2 3,1 9,2 
82,9 4,9 12,1 
79,6 5,0 11,1 
67,5 3,8 9,9 

Br  19.3%. 

76,6 4,2 
73,6 4,2 
63,4 3,4 
82,8 5,1 
79,8 5,1 
67,8 4,3 

11,2 C24H]sNsO2 
9,9 C~HirNsOs 
9,1 C~4HI~NsO=Br a 

11,7 C=4HIrNs 
10,8 C2sHIgN30 
1O, l C24H1sNsBrb 

37 
45 
27 

a F o t m d :  Br  17.5%. C a l c u l a t e d :  B r  17.5%. b F o u n d :  
C a l c u l a t e d :  Br  18.8%. 

78 
71 
66 

T A B L E  2. S p e c t r a l -  L u m i n e s c e n c e  C h a r a c t e r  i s t i c s  

Formula 

A a-c 

NH2 ~ ~ v 

III a-c 

R 

H 

OCH3 

Br 

H 

OCHs 

Br 

)Absorption, Xma x, 
am(s- 10~), ethanol 

213 (3,34); 
282 (4,54); 
366 (0,74) 
218 (4,10); 
289 {5,39); 
369 (1,52) 
219 (2,65); 
286 (4,43); 
369 (0,74) 
269 (4,1~); 
370 (1,05) 
280 (3,55); 
384 (0,84) 
276 (4,46); 
384 (1,19) 

261 (4,08); 
350 (0,65); 

277 (5,01); 
354 (1,44); 

Luminescenc e 

267 (3,69); 
351 (0,74); 

346 (1,48); 

340 (1,74); 

347 (1,72); 

ethanol DMSO 'benzen~ 

396 34 

408 46 

396 30 

542 37 

542 45 

i42 20 

! 

I00-~ /~N.. z,~ 4~7 

I00 150 200 250 300 350 400 t,50 
TO0 .N 

801 Br 60 ~ ~C 
/,0 H2N~ "~ ' /~ "  + 
20 16417? 2,3 268 35 [M- Br] 
0, U i II lJ i . If, , , 
~oo ,~ z60 z~o 3bo 35o ~oo ~o =/~ 

Fig .  1. M a s s  s p e c t r a  o f  rrc and  rrrc. 

s t r u c t u r e s  fo r  the  s y n t h e s i z e d  c o m p o u n d s .  The  h igh  i n t e n s i t i e s  of  the  m o l e c u l a r - i o n  p e a k s  and the  r e l a t i v e l y  
s m a l l  n u m b e r  o f  p e a k s  o f  f r a g m e n t  ions  in t he  m a s s  s p e c t r a  c o n s t i t u t e  e v i d e n c e  fo r  the  h igh  d e g r e e  of  a r o m a t i c  

c h a r a c t e r  of  the  i n v e s t i g a t e d  compounds .  

The  p r i n c i p a l  p r o c e s s  in t he  f r a g m e n t a t i o n  o f  8 - n i t r o  d e r i v a t i v e s  o f  benzo[ f ]qu ino l ine  0D unde r  t he  in-  
f l uence  of  e l e c t r o n  i m p a c t  is  e l i m i n a t i o n  of  a n i t r o  g r o u p  f r o m  the  m o l e c u l a r  ion. The  [M - NO] + and [M - NO, 
- H] + ion p e a k s  a l s o  c o n f i r m  the p r e s e n c e  of  a n i t r o  g r o u p  in I I a - c ;  t h e i r  f o r m a t i o n  i s  a s s o c i a t e d  wi th  n i t r o -  

n i t r i t e  r e a r r a n g e m e n t  In the  m o l e c u l a r  ion. 

The  c o n f i g u r a t i o n  of  the  m o l e c u l a r - i o n  peaks  and the  i'M - Br]  + ion peak  in t he  m a s s  s p e c t r a  of  IIc and 
M c  c o n s t i t u t e  e v i d e n c e  fo r  the  p r e s e n c e  o f  a b r o m i n e  a t o m  in t h e m .  

The  e l e c t r o n i c  a b s o r p t i o n  s p e c t r a  of  1 - ( 3 _ p y r i d y l ) - 3 - a r y l - 8 - a m i n o b e n z o [ f ] q u i n o l i n e s  HI l i e  in the  UV 
r e g i o n  (200-400 am)  {Table 2). Benzo[ f ]qu ino l ines  that  do not  con ta in  an  a m i n o  g r o u p  - 1 - ( 3 - p y r i d y l ) - 3 - a r y l -  
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benzo[f]quinolines A (a-c) - we re  used as model  compounds to study the effect  of the amino group on the 
absorpt ion  and luminescence  spec t r a .  

The absorp t ion  s p e c t r a  of quinolines A a re  s im i l a r  to the s p e c t r a  of the prev ious ly  invest igated 1,3- 
d ia ry l - subs t i tu ted  benzo[f]quinolines [1]. They consis t  of t h ree  bands (Table 2): a band [350 and 367 nm 
(log E 3.87)], which has a v ibra t iona l  s t ruc tu re ,  and p and fi bands [284 and 264 nm (log ~ 4.65 and 4.57)]. The 
introduction of an e lec t ron-donor  amino group in the 8 posit ion of benzo [f]quinoline leads to a substant ia l  change 
in the absorpt ion  spec t rum:  As a consequence of drawing together  of the p and fi bands,  one b road  band a t270-  
280 nm is fo rmed .  The long-wave band exper iences  a ba thochromlc  shift  with a s imul taneous  slight inc rease  
in the intensity.  This  is in ag reemen t  with the data in [2]. 

Yet another  band at 340-350 nm appea r s  in the absorpt ion s p e c t r u m  of III. A s imi l a r  phenomenon has 
been p rev ious ly  ob s e rved  [3]. 

The invest igated compounds luminesce  well  in solution. The f luorescence  quantum yields range  f rom 20 
to 50%. The f luorescence  s pec t r a  of model  compounds A a re  s t r u c t u r e l e s s  and lie in the U V r e g i o n  (Amax ~ 
395-407 nm). The Stokesian shift  of the f luorescence  band is ~ 30 nm. 

The t rans i t ion  f r o m  compounds A to 8 -amine  der iva t ives  HI leads to a cons iderab ly  m o r e  pronounced 
shift  of the f luorescence  band as com pa red  with the absorpt ion.  The Stokesian shift  of the f luorescence  band 
inc reases  to 160-170 nm (Table 2). This  fact  const i tutes  evidence for intensif ication of the in teract ion of the 
amino de r iva t ives  of benzo [f]quinoline with the media  in the excited state.  

The f luo rescence  s p e c t r a  of 8-aminobenzo[f]quinolines HI have only one s t r u c t u r e l e s s  band. The position 
of the f luorescence  m a x i m u m  and the half-width of the s p e c t r u m  depend only sl ightly on the c h a r a c t e r  of sub-  
sti tuent R in the phenyl r ing  (Table 2). However ,  the energy  c h a r a c t e r i s t i c s  of the f luorescence  change ap- 
prec iably .  Being a heavy a tom,  b romine ,  bychanging  the probabi l i ty  of the s i n g l e t - t r i p l e t  convers ion,  dec rekses  
the f luorescence  quantum yield (Table 2, IHc). The methoxy group, on the other hand, i nc reases  the quantum 
yield apprec iab ly ,  in ag reemen t  with the l i t e r a tu r e  data [4] and our previous  data [1]. 

In con t ras t  to compounds A, the f luorescence  spec t r a  of amino der iva t ives  ffiI) of benzo[f]quinoline de- 
pend subs tant ia l ly  on the na ture  of the solvent.  Trans i t ion  from, polar  solvents  (ethanol and DMSO) to a non- 
polar  solvent {benzene) leads to a pronounced s h o r t - w a v e  shift  of the f luorescence  s p e c t r u m  (AA~ 85 nm), 
whereas  the shift  of the long-wave absorpt ion band does not exceed a few nanomete r s .  This  significant effect 
of the solvent on the f luorescence  s p e c t r a  a t tes t s  to intensif icat ion of the interact ion of the excited f luoresc ing  
molecule  with the solvent .  The r e a s o n  for  this may  be ei ther  the format ion  of a complex  with the solvent in the 
exci ted s ta te  or  intensif icat ion of the or ienta t ion interact ions  as a consequence of a change in the dipole moment  
of the f luoresc ing  molecule  during excitation. An analys is  of the spec t r a l  posi t ion of the f luorescence  band i'n 
prot ic  (ethanol) and aprot ic  (DMSO and benzene) solvents  with different polar i t ies  indicates that the second 
m e c h a n i s m  is m o r e  likely. 

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

The IR s p e c t r a  of KBr pel le ts  of the compounds were  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  The m a s s  
s p e c t r a  were  r e c o r d e d  with a Varian MAT-311 s p e c t r o m e t e r  with d i rec t  introduction of the compounds into the 
ion sou rce  at an ion iz ing-emiss ion  energy  of 70 eV. The volat i l izat ion t e m p e r a t u r e  was 100~ The absorpt ion 
s p e c t r a  of solutions of the compounds ,were  r e c o r d e d  with Unicam SP-800 and Specord UV-vis  spec t ropho tom-  
e t e r s .  The exci tat ion and f luorescence  spec t r a  and the quantum yields were  m e a s u r e d  with a Fica-55 absolute 
spec t ro f luo r ime te r .  Excitat ion of the luminescence  was accompl i shed  at the long-wave absorpt ion  band. The 
solvents  we re  dry  ethanol, DMSO, and benzene.  The f luorescence  quantum yields  we re  m e a s u r e d  by a r e l a t ive  
method. A solution of 3 -amino-N-methy lph tha l imide  in ethanol was used as  the s tandard.  

1 - (3 -Pyr idy l ) -3 -a ry l -8 -n i t robenzo[ f ]qu ino l ine  (Ha-c). A mix tu re  of 0.01 mmole  of azomethine In-c ,  0.04 
mmole  of 3 -ace ty lpyr id ine ,  50 ml  of n-butanol ,  10 drops  of concent ra ted  HC1, arid 30 ml  of n i t robenzene  was 
heated at a bath t e m p e r a t u r e  of 130-140~ for 30 rain, a f te r  which it was cooled, and the prec ip i ta te  was r e -  
moved by f i l t ra t ion,  neu t ra l ized  with NH4OH , washed with wate r ,  and r e c r y s t a l l i z e d  f r o m  n i t r o m e t h a n e - D M F .  
An additional amount of H was isolated by evaporat ion of the mother  liquor.  

1 - (3 -Pyr idy l ) -3 -a ry l -8 -aminobenzo[ f ]qu ino l ine  (IIIa-c).  A hot solution of 0.01 mmole  of SnC12" 2H20 in 
concent ra ted  HC1 was added dropwise  to a suspens ion of 0.014 m m o l e  of I I a -c  in 80 ml  of glacial  acet ic  acid,  
and the mix tu re  was heated at 100~ for 30 rain. It was then cooled, and the prec ip i ta te  was r e m o v e d  by f i l t r a -  
tion, neu t ra l ized  with NH4OH , washed with wate r ,  and dried.  Compounds I I Ia -c  were  ex t rac ted  with toluene in 
a Soxhlet appara tus .  
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1-(3-Pyridyl)-3-arylbenzo [f]quinolines A(a-c) were obtained by the method in [5]. 
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S Y N T H E S I S  OF N - 2 - P R o P Y N Y L - w - A M I N O A L K Y L -  

8- Q U I N O L I N E S U L F O N A  MIDE S 

I. N. G r a c h e v a ,  I. A. R e d ' k i n ,  
and  A. I. T o c h i l k i n  

UDC 547.831.78.07 

N-2 Propynyl- w-aminoalkyl-substituted 8-quinolinesulfonamides, which are potential inhibitors 
of monoaminooxidase, were synthesized by alkylation of w-aminoalkyl-8-quinolinesulfonamides 
with propargyl halides or by aminolysis of r with N- 
methylpr opar gylamine. 

In connection with the research on the synthesis of inhibitors of monoaminooxldase in t h e  quinoline 
series - 2-propynylamine derivatives [1, 2] - it seems of interest to obtain quinoline compounds in whichhetero- 
atoms (for example, in the form of a sulfonamido group) are also included in the carbon chain to which the 2- 
propynylamino grouping is attached. We selected quinoline-8-sulfonic acid derivatives for this purpose. 

Relatively little study has been devoted to quinoline-8-sulfonamide and its N-substituted derivatives [3-6]. 
Of the N-(w-aminoalkyl)quinoline-8-sulfonamides, only the 4-aminobutyl compound has been described [7]. 

The present communication is devoted to the synthesis of N-2-propynyl-w-aminoalkyl derivatives of 
quinoline-8-sulfonamide. The synthesis was accomplished via the'scheme: 

lt~N (Ctt~).OH SOCI, 
HeISO2CI " n=2,3 " IIcISO~NH(CH2)"OH "-  HeISO:'NII(CH;)nCt 

I II a, b I l ia ,  b 

H2N(CH~)nNH R /H3NItCH,:C~CH 
I (n=2 .R=H) 

XC H2C--~'~CH Het SO,2N H(CH2)nN N Ctt:.C~ CH RNH2"~HetSO2NH(CH2)nNHR (X=C~,~,r} 

IV a-d v a-d 

Het=8-qu ino ly l ;  IV-Va .=2,  R~H; b .=a. R=It: c r,=~2, r :OH3: d .:=3, R=C=H3; 

I1-111 a n~2; D n=3 

The reaction of quinoline-8-sulfonyl chloride (1) with the corresponding amino alcohols gave r 
alkyl-substituted compounds (IIa, b), which were converted to r derivatives (IHa, b). Ammonolysis or 
aminolysis of chlorides Ilia, b leads to w-aminoalkylsulfonamides fIVa-d); the same derivatives (for example, 
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