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S Y N T H E S I S  O F  D E R I V A T I V E S  O F  7 - I O D O - 4 -  

A M I N O Q U I N O L I N E S  

V. P .  S e m e n o v  a n d  A .  N. S t u d e n i k o v  UDC 547.831.4.6.07 

7- Iodo-  and 7, 8-di iodo-  4 - (3 -d imethy laminopropy lamino)  quinolines and 7- iodo-  4-(3) d ipropyl -  
a m i n o p r o p y l a m i n o ) -  and 7- iodo-4- (3-d ia l ly laminopropylamino)qu ino l ine  were  obtained by the 
reac t ion  of 7 - iodo-  and 7 ,8-d iodo-4-eMoroquinol ines  with the co r respond ing  diamines .  The 
cata lyt ic  hydrogenat ion of 7 - iodo-4- (3-d ia l ly laminopropylamino)qu ino l ine  at  no rmal  p r e s s u r e  
leads  to 7 - iodo-4- (3 -d ip ropy laminopropy lamino)qu ino l ine .  

The biological  ac t iv i ty  of subst i tuted 4-aminoquinol ines  has been the subjec t  of intensive studies (for 
example ,  see  [ 1-6 ]). A study of the d is t r ibut ion of these compounds in individual o rgans  and t i s sues  of o rgan-  
i s m s  made i t  n e c e s s a r y  to synthes ize  r ad io i so tope - l abe led  aminoqninolines.  For  example ,  7-13~I-4-(3-di- 
methy laminopropylamino)quino l ine  and i ts  analogs a r e  local ized in mal ignant  tumors  [1-4] .  

The a im of the p r e s e n t  r e s e a r c h  was to synthes ize  7 - iodo-4- (3-d imethy laminopropylamino)qu ino l ine  (I) 
and the analogous II-VI,  in the molecu les  of which iodine or  hydrogen rad io iso topes  can be eas i ly  introduced.  

4-Aminoquinol ines I -VI  were  obtained in analy t ica l ly  pure  f o r m  by heating mix tu res  of 4-chloroquino-  
l ines VII o r  VHI and the co r respond ing  d iamines  (Table 1). A s i m i l a r  p rev ious ly  known method for  the syn-  
thes i s  of quinoline I [ 1] was poor ly  reproduced  and did not make it  poss ib le  to obtain significant  amounts  of 
a p r e p a r a t i o n  with a high deg ree  of puri ty .  We es tab l i shed  that quinolines I -VI  can be obtained only when 
thoroughly pur i f ied  s ta r t ing  4-chloroquinol ines  VII and VIII and diamines  w e r e  used. 

4-Chloro-7 ,8-di iodoquinol ine  (VIII) was obtained f rom 4-chloro-7- iodoquinol ine  (VII).  The ni t ra t ion of 
quinoline VII with excess  fuming ni t r ic  acid at 100~ gives 4 -eh lo ro -7- iodo-8-n i t roqu ino l ine  (IX), which is 
reduced  by  stannous chlor ide  to 4 -ch lo ro -7 - iodo-8 -aminoqu ino l ine  (X) with admixed 4 -ch lo ro -8 -aminoqu ino -  
line. Aminoquinoline Xwas  conver ted  to diiodoquinoline VIII via the Sandmeyer  react ion.  

The resu l t s  of e l e m e n t a r y  analys is  and data f r o m  th in - l aye r  ch roma tog raphy  (TLC) and the PMR and 
UV s p e c t r a  (Tables  1 and 2) conf i rm the individuali ty and s t r u c t u r e s  of quinolines I-X. The expected quino- 
line II  is f o rmed  in 53% yield in the cata lyt ic  hydrogenat ion of quinoline IV at no rma l  p r e s s u r e  in the p r e s e n c e  
of 10% pla t inum on s i l ica  gel. Vir tual ly  no hydrogenolys is  of the C - N  bond occurs  under  these  conditions. 

A. A. Zhdanov Leningrad State Univers i ty ,  Leningrad 199164. Trans la ted  f r o m  Khimiya Ge te ro t s ik l i -  
eheskikh Soedinenii, No. 7, pp. 972-975, July,  1980. Original  a r t i c le  submit ted  J a n u a r y  18, 1980. 
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E X P E R I M E N T A L  

The IR and UV spec t ra  were  obtained with UR-20 and P e r k i n - E l m e r - 4 0 2  spec t romete r s ,  respectively.  
The PMR spec t ra  of quinolines I-IV and VII were obtained with a Varian HA-100 spec t rometer ,  while the 
spec t ra  of the remaining qninolines were obtained with a Varian EM-360 spec t romete r  with hexamethyldisi lox- 
ane as the internal  standard.  The individuality of the compounds obtained was verif ied on Silufol UV-254 
plates.  

4-Chloro-7- iodoquinol ine  (VII). A mixture of 135 g (0.5 mole) of 7- iodo-4-hydroxyquinol ine and 1.5 g 
of phosphorus oxychloride was refluxed for  10 h, af ter  which the excess phosphorus oxychloride was removed,  
and the residue was poured over  ice. The solid mater ia l  was removed by filtration, and the aqueous solution 
was added careful ly  to a mixture of ice and ammonium hydroxide (the final pH of the medium should be 
g r e a t e r  than seven).  The precipi ta te  was removed by filtration, washed with water,  dried, and distilled twice 
in vacuo to give 110 g (77%) of quinoline VII with mp 102.3-102.7~ and bp 174-175~ (4 ram) (rap 97-98~ 
[1]). PMR spec t rum (CC14-CH2C12): 5 7.38 and 8.64 (d, J = 4.8 Hz, 2H), 7.77 (m, 2H), and 8.43 ppm (m, 1H). 

4-Chloro-7- iodo-8-n i t roquinol ine  (IX, Table 1). A 37-ml (0.87-mole) sample of nitric acid (sp. gr.  
1.50) was added dropwise at - 1 0 ~  in the course  of 30 rain to a solution of 25 g (87 mmole)  of quinoline VII 
in 100 ml of concentra ted sulfuric acid, and the mixture was heated to room temperature .  It was then heated 
at 100~ for  1 h, af ter  which it was cooled to room tempera ture  and poured over  250 g of ice. The aqueous 
mixture was neutral ized with a 20% solution of sodium hydroxide, and the precipi ta te  was removed by f i l t ra-  
tion, washed with water  and ethanol, and rec rys ta l l i zed  f rom alcohol to give 19 g of quinoline IX. IR spec t rum 
(CC14): 1565 and 1370 cm -1 (PNO2). PMR spec t rum (acetone):  5 7.85 and 8.80 (d, J .= 5 Hz, 2H); 8.17 ppm (s, 
2H). 

4 -Chloro-7- iodo-8-aminoquinol ine  (X, Table 1). A 20-g (0.06-mole) sample of nitroquinoline IX was 
added in port ions with s t i r r ing  to a heated (to 33~ solution of 76 g (0.34 mole) of stannous chloride in a 
mixture of 69 ml of concentra ted  hydrochlor ic  acid and ~9 ml of ethanol in such a way that the tempera ture  
did not exceed 37~ After  2 h, 50 g of ice was added, and the mixture was treated dropwise with a 30% solu-  
tion of sodium hydroxide up to pH 10. The precipi ta ted aminoquinoline X was removed by filtration, washed 
with water,  dried,  and r ec rys t a l l i zed  f rom heptane to give 11.8 g of quinoline X. IR spec t rum (CC14): 3490, 
3380 cm -1 (VNH2). PMR spec t rum (CC14). 6 5.42 (s, 2H), 7.02 and 7.57 (d, J = 9 Hz, 2H), and 8.33 and 7.28 
ppm (d, J = 5 Hz, 2H). The residue f rom the mother  l iquor was separated by column chromatography on 
aluminum oxide (elution with a mixture  of hexane and ether  with increas ing polar i ty)  to give 6.1 g of quinoline 
X, with mp 77-78~ and 0.24 g of 4-chloro-8-aminoquinol ine  with mp 97.3-98.5~ (from heptane) imP 99- 
100~ [7]). IR spec t rum (CC14): 3500 and 3400 cm -1 (~NH2). PMR spect rum (CC14): 5 4.87 (s, 2H), 6.67 and 
7.1-7.3 (m, 3H), and 7.23 and 8.38 ppm (d, J = 4.6 Hz, 2 H). 

4-Chloro-7,8-di iodoquinoline (VIII, Table 1). A solution of 1.69 g (25 mmole)  of sodium nitri te in 11 
ml of water  was added dropwise at no higher  than - 5 ~  to a s t i r red  mixture of 6.2 g (20 mmole) of amino-  
quinol ineXin 3.3 ml of concentra ted sulfuric acid and 17 ml of water ,  af ter  which a solution of 6.7 g of potas-  
sium iodide in 10 ml of water  was added, and the mixture was heated at 100~ for  1 h. It was then cooled, and 
the precipi ta te  was removed  by filtration, washed with a 10% solution of sodium hydroxide, a 25% solution of 
sodium thiosulfate and water ,  and dried. Purif icat ion by column chromatography on 200 g of activity II a lum- 
inum oxide (elution with ch loroform)  gave 4.5 g of diiodoquinoline VIII. 

7-Iodo-4-(3-dia l ly laminopropylamino)quinol ine  (IV, Tables 1 and 2). A mixture of 7.93 g (27 mmole) of 
quinoline VII and 12.6 g (82 mmole) of diallylaminopropylamine~o, (bp 199.5-199.8~ n~ 1.4688) was heated 
with s t i r r ing  with a s t r e a m  of ni trogen at 135-138 C for 4.5 h, af ter  wMch it was coomd and dissolved in 45 
ml of 18% hydrochlor ic  acid. The solution was extracted with ether, and the aqueous layer  was t reated with a 
15% solution of sodium hydroxide to pH 10. The l iberated oil began to c rys ta l l i ze  af ter  washing with ice water.  
Recrys ta l l iza t ion  f rom octane gave 6.9 g of quinoline IV. 

A s imi la r  p rocedure  was used to synthesize 7- iodo-4-(3-dipropylaminopropylamino)quinol ine (II, 
Tables 1 and 2) and 7- iodo-4-(3-dimethylaminopropylaminoiquinol ine  (I), with mp 104.5~ (from heptane) 
(rap 101-103~ [ 1]), in 47% yield. An analyt ical ly pure sample of quinoline I was obtained by repeated decanta-  
tion of a hot sa turated solution of I in heptane f rom the precipi ta ted impuri t ies .  

7 ,8-Diiodo-4-(3-dimethylaminopropylamino}quinol ine (V, Tables 1 and 2). A 5.3-g (52-mmole) sample 
of 3-dimethylaminopropylamine (bp 134.0-134.2~ was added to 7.1 g (17 mmole)  of quinoline VIII, and the 
mixture was heated with s t i r r ing  with a s t r eam of nitrogen at 135-1370C. The resul t ing black mass  was d is-  
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solved in 120 ml  of 18% hydrochlor ic  acid at 75~ and the solution was cooled to 0~ and t rea ted  with a cold 
20% solution of sodium hydroxide (up to pH 10). The p rec ip i t a t e  was washed with water ,  dr ied,  and pur i f ied 
by eh roma tog raphyon  400 g of act ivi ty  II a luminum oxide (elution with ace tone) .  The product  was r e c r y s t a l -  
l ized succes s ive ly  f r o m  65% ethanol, 75% acetone, and heptane to give 4.0 g of quinoline V. 

7p8-Di ido-4- (3-d imethylamino--2-methylpropylamino)quinol ine  (VI, Tables  1 and 2). A mix tu re  of 0.69 
g (1.7 mmole )  of quinoline VIII and 0.59 g (5 m m o l e )  of 3 -d ime thy lamino -2 -me thy lp ropy lamine  (bp 143-144 ~ C, 
n~  1.4348) was heated at 140~ in a s t r e a m  of ni t rogen,  and the l ight-yel low viscous  m a s s  was dissolved in 
25 ml of 18% hydrochlor ic  acid at  80~ The solution was cooled, and the p rec ip i t a t e  was washed with alcohol 
to give 0.85 g of the hydrochlor ide  of quinoline VI. A 20% solution of sodium hydroxide was added to a solution 
of the hydroehlor ide  in wate r ,  and the p rec ip i t a t e  was r e c r y s t a l l i z e d  f r o m  ethanol to give 0.6 g of quinoline 
VI. 

7- Iodo- 4-( 3 -d ime thy lamino-  2- methy lpropylamino  ) quinoline (III) was s i m i l a r l y  obtained. 

Reduction of 7 - Iodo-4- (3-d ia l ly laminopropylamino)qu ino l ine  (IV). A f lask  was charged with 0.77 g of a 
ca ta lys t  containing 10% pla t inum dioxide on L 40/100 s i l ica  gel, 0.77 g (1.9 mmole )  of quinoline IV, and 30 ml  
of ethyl ace ta te ,  a f t e r  which 112 ml  of hydrogen was absorbed  by the mix tu re  with v igorous  s t i r r i ng  at r oom 
t e m p e r a t u r e  in the cou r s e  of 40 rain. The ca ta lys t  was r emoved  by f i l t rat ion,  and the solvent  was r emoved  in 
vacuo. The res idue  was s epa ra t ed  by p r e p a r a t i v e  TLC on ac t iv i ty  II a luminum oxide (elution with e the r ) .  
Workup of the upper  zone gave 0.41 g (53%) of quinoline II with mp 72.3-73.5~ ( f rom 75% alcohol) ;  a cco rd -  
ing to the data f r o m  TLC and the IR, PMR, and UV spec t ra ,  this product  was ident ical  to the p repa ra t ion  ob- 
tained by the reac t ion  of 4-chloro-7- iodoquinol ine  (VII) with 3-d ipropylaminopropylamine .  
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