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A se r i e s  of N-acyl -  1,2,  3 , 4 - t e t r ahyd ro -4 -a lky l ( a ry l )  iminobenzo[g]quinolines has been obtained by the 
condensation of N-aeyl -1 ,  2, 3, 4- te t rahydro-4-oxobenzo[g]quinol ines  with p r i ma r y  amines.  

In order  to explain the mechan i sm of the condensation of 1 ,2 ,3 ,4- te t rahydro-4-oxobenzo[g]quinol ine  (I) with 
amines ,  the s i m i l a r  reac t ion  with amines  of i ts  N-acyl  der iva t ives  (II) has been examined. It is shown that II r eac t s  
with p r i m a r y  aliphatic and a romat ic  amines  to form N-acyl-1 ,  2, 3, 4- te t rahydro-4-alkyl(aryl ) iminobenzo[g]quinol ines  
(III). The azomethine s t ruc tu re  III is confirmed 

0 NR" NHR" 

I I I 
I I  R I I I  R IV R 

by an examinat ion of its UV, IR, and NMR spectra.  

These compounds, in the UVspect ra ,  do not show the maxima at 220-238 nm which are charac te r i s t i c  of enamines  

(see table). 

In the IR spectra ,  no NH s t re tching bands occur,  but bands are  seen at 1670 and 1640 cm -1 which are  apparently 
due to the azomethine (~C~-N) and amide (VC~_ O) groups. This in te rpre ta t ion  of the Ii~ spec t rum is supported by the 
l i t e ra tu re  data for acyl der iva t ives  of te t rahydroquinol ine [2]. The NMR spec t ra  of a se r i e s  of III (see table) show two 
t r ip le t s ,  each of intensi ty  two proton units .  The posit ions of these s ignals  pe rmi t  their  ass ignment  to the protons of 
the two methylene groups in posi t ions 2 and 3. No signals  are observed which are at t r ibutable  to the protons of adouble 
bond, which is fur ther  support  for the exclusion of the tautomer ic  enamine form IV. 

The bases  obtained are  readi ly  hydrolyzed in acid media with the format ion of I, II, or a mixture  of I and II. 

Comparison of the reac t iv i ty  of 1, 2, 3, 4- te t rahydro-4-oxoquinol ines ,  or their  N-acyl der ivat ives  [3,4] with that 
of a se r i e s  of benzo[g]quinolines in their  react ion with amines ,  shows that the reac t iv i ty  of the la t te r  is the greater .  
This apparent ly is re la ted to the reduced e lec t ron densi ty at the 4-carbon  atom of the benzo[g]-quinolines,  which r e su l t s  
in an inc rease  in its e lect rophi l ic i ty  and ease of attack by amines.  The p resence  of a somewhat g rea te r  par t ia l  positive 
charge in this posit ion in benzo[g]quinoline, in compar ison  with quinoline, is apparently due to the e l ec t ron -accep te r  
influence of the additional benzene r ing,  as shown by compar ison  of their  molecular  d iagrams [5]. 

EXPERIMENTAL 

The UV spec t ra  were taken on an SF-4 speetrophotometer  in 96% ethanol. The IR spec t ra  were recorded on a 
UR-10 spec t romete r  with KBr discs .  The NMR spec t ra  were obtained on a JNM-4H-100 ins t rument ,  us inghexadeu te ro-  
benzene as solvent.  Chemical  shifts are given in ppm, re la t ive  to the s ignal  of t e t ramethyls i lane  taken as zero. 

N-Aoyl-1,  2, 3 ,4- te t rahydro-4-oxobenzo[g]quinol ines  (II). The methods of prepara t ion  of the N-ace ty l -  and N- 
benzoyl -der iva t ives  have been descr ibed  previously [6]. 

*For  par t  IV, see [1]. 
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N - A e y l - 1 ,  2 ,  3 ,  4 - t e t r a h y d r o - 4 - a l k y l ( a r y l ) i m i n o b e n z o [ g ] q u i n o l i n e s  ( I I I )  

Com- 
pound 

Ilia 

Illb 

Illc 

IIId 

Ille 

IIIf 

COCH8 

COCH~ 

COCsH5 

COC6HAC12-2.4 

COCSH3C12-2,4 

SO~6H4CHs-p 

R' 

n-C4H9 

C~H4OC2Hs~ 

CsH4OCHs-p 

CsH4OCHs-p 

CsH4OC2Hs-p 

CsH4OCH~-p 

Mp, o C _ 
(solvent) 

116--117 
(Heptane) 

154---155 
(Alcohol) 

196~197 
(Heptane) 

195--196 
(Alcohol) 

148--149 
(Alcohol) 

199--200 
(Acetone) 

Molecular formula 

CI�Hz~N~O 

C~H~zN~O2 

C27H~N2Oz 

C27H20CI2N202 

9.30 
9,23 

7.56 
7.40 

6.90 
7.19 

6,37 
6.36 

5.75 
5,58 

6.26 
6.50 

Calculated, % 

N CI 

14.92 

14.49 

UV Spectra 

~max, nm lg 8 

255--260 
345 

2g~ 
355--360 

246 
270--272 
360--365 

246 
266 
360 

4.66 
2.93 

4.71 
336 

4.44 
4.47 
3.69 

4.58 
4.67 
3.74 

4.71 
3.81 

4.78 
3.94 

C28H2~CIzN202 

C~H24N20~S* 

Found, % 

N CI 

9.52 

7.81 

6.90 

14,60 5,89 
14.43 

14,25 532 
14,15 

6,14 

265 
355 

260 
360 

NMR 
Spectra 

, ppm 

2-CH2 3-CH2 

3,67 2,11 

3.59 2.34 

3.72 2.31 

66 

75 

69 

93 

61 

57 

*Found~ %: S 6.78, 6.94. Calculated, %: S 7.02. 
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N-(2 ' ,  4 ' - D i c h l o r o b e n z o y l ) - l ,  2, 3, 4 - te t rahydro-4-oxobenzo[g]qu ino l ine  was obtained in a s i m i l a r  way in 82% 
yie ld ,  mp 190-191 ~ C ( f rom alcohol) ,  as  a c r e a m - c o l o r e d  c rys t a l l i ne  powder,  soluble in mos t  o rganic  solvents .  Dilute 
a lcohol ic  solut ions  show a viole t  f luorescence .  Found, %: C1 18.70, 18.82; N 3.85, 3.95. Calculated for  C20Hl~C12NO2, 
~ :  C1 19.15; N 3.78%. 

N - T o s y l - 1 ,  2, 3, 4 - t e t r ahydro-4 -oxobenzo l [g ]qu ino l ine  was obtained by condensat ion of I with to luene-p-su lphonyl  
ch lor ide  in pyr id ine ,  in 52.8% yie ld ,  mp 133-134 ~ C (from heptane),  as  a white powder which was r ead i ly  soluble in 
mos t  organic  solvents .  Found, %: N 4.19, 4.03; S 9.23. Calculated for  C2~H17NO~S, %: N 4.00; S 9.12. 

N-Acy l -1 ,  2, 3, 4 - t e t r ahydro -4 -a lky l ( a ry l ) lminobenzo l [g ]qu ino l ines  (III), A mix ture  of 0.01 mole  of II, 0.02 mole 
of the amine  and 15 ml of d r y  isopentanol  was boi led  with s t i r r i n g  for 3 hr ,  wa te r  being removed  azeo t rop ica l ly .  Af ter  
r e m o v a l  of vola t i le  r eac t i on  produc ts ,  the r e s idue  c ry s t a l l i z ed .  The compounds were  obtained as  c r e a m - c o l o r e d  
( I I Ia- I I Ic) ,  ye l low (IIIf) or  l emon-ye l low  (IIId, IIIe) c r y s t a l l i n e  so l ids ,  r e a d i l y  soluble  in most  o rganic  solvents ,  but 
insoluble  in water .  

Hydrolysis of III. A mix tu re  of 0.5 g of III, 2.5 ml of cone t~SO4, 1 ml  of ace t ic  acid,  and 0.5 ml  of water  was 
hea ted  at 85-90  ~ C for  1 hr .  The mix tu re  was worked up in the usual  way to give I (~90% f rom IIIa and IIIb), or  a 
mix tu re  of I and II (42 and 54% f rom IIIc, r e spec t ive ly ) ,  o r  II (N90% f rom IIIe). 
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