
R E S E A R C H  ON N A P H T H Y R I D I N E S  

I .  SYNTHES~ OF (2-AMINO-3-PYRIDYL)DIPHENYLCARBINOLS AND 

THEIR CYCLIZATION TO 4-PHE NYL-2,3-BENZO-1,8-NAPHTHYRIDINES 
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(2-Amino-3-pyr idy l )d iphenylcarb inols ,  obtained f rom e s t e r s  of the cor responding  2 - a m i n o -  
nicotinic acids by means  of the Gr ignard  reac t ion ,  a re  cycl ized to 4 - p h e n y l - 2 , 3 - b e n z o - l , 8 -  
naphthyridines  on ref luxing in n i t robenzene .  

The s e a r c h  for  new methods for  the synthes is  of d i f f icul t - to-obta in  [1] naphthyridines  and the i r  de-  
r iva t ives  is of both p rac t i ca l  and theore t ica l  in t e res t .  In the p r e sen t  study we have synthes ized  (2 -amino-  
3-pyr idyl )d iphenylcarbinols  with the a im of cyclizing them to 4 -pheny l -2 ,3 -benzo- l , 8 -naph thy r id ines  via  
the scheme proposed  for  the p repa ra t ion  of acr id ines  [2]. 

(2-Amino-3-pyr idyl )d iphenylcarb inols  IV-VI were  obtained f rom methyl  2-aminonicot inate  (1) and 
i ts  5-chloro  and 5 -b rom o  der iva t ives  (If, III) and phenylmagnes ium b romide .  
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I, IV,VII R=H:  II, V, Vll l  R:=CI: III, v l  R~Br 

2 ,3 -Benzo- l , 8 -naph thyr id ines  VII and VHI are  fo rmed  as a consequence of i n t r amolecu la r  cyc l i za -  
tion when carb ino ls  IV and V are  ref luxed in n i t robenzene .  We were  unable to cycl ize  VI. 

In con t r a s t  to the s ta r t ing  ca rb ino l s ,  benzonaphthyridines  VII and VIII do not have bands of the 
s t re tching v ibra t ions  of amino and hydroxyl  groups  in the i r  IR s p e c t r a  and do not give ha lochromic  sa l t s  
with concent ra ted  sul fur ic  acid.  
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In the l ight of concepts  r egard ing  the mechan i sm of cycl izat ion of 2 -amino t r ipheny lca rb ino l  to 9-  
phenylacr idine [2], i t  can be a s s u m e d  that  cycl izat ion of alcohols IV and V proceeds  through a s tep involv-  
ing the format ion  of ionic complex  IX. The success  of the reac t ion  is de te rmined  by the magnitude of the 
charge  on the ca rbonium carbon a tom and the degree  of nucleophil ici ty of the amino group.  Because of 
conjugation with the pyridine r ing,  the amino group in (2-amino-3-pyr idy l )d iphenylcarb inols  is much less  
nucleophilic than the amino group in 2 -amino t r ipheny lca rb ino l s .  Because of this ,  (2 -amino-3 -pyr idy l )d i -  
phenylcarbinols  a re  l e s s  inclined to undergo cycl iza t ion than the i r  benzene analog; this is conf i rmed  by 
the expe r imen t s  p e r f o r m e d .  
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E X P E R I M E N T A L  

Methyl 2 -Amino-5 -ch lo ron ico t ina t e  (II).  A 10-ml sample  of 30% hydrogen peroxide  was added to a 
solution of 0.1 mole  of e s t e r  I [3] in 75 ml of 35% hydrochlor ic  acid, and the mix tu re  was held at 55-60 ~ 
for  2 h .  It  was  then diluted with wa t e r  and neu t ra l i zed  with 10% sodium carbonate  solut ion.  The p r e c i p i -  
ta te  was  r e m o v e d  by f i l t ra t ion  to give a p roduc t  with mp 133-134 ~ ( f rom ethanol) in 50% yield.  Found,%: 
N 14.9. CTHTC1N202. Calculated,%: N 15.0. 

Methyl 2 -Amino -5 -b romon ico t i na t e  (HI). A solution of 5.2 ml  of b romine  in 20 ml  of g lac ia l  acet ic  
acid was poured  into a solution of 0.1 mole of e s t e r  I in 20 ml of g lac ia l  acet ic  acid.  When the b romine  
co lo r  d i sappeared ,  the mix ture  was diluted with water ,  and the prec ip i ta ted  III was worked up in the usual  
m a n n e r  to give a p roduc t  with mp 148 ~ ( f rom ethanol) in 70% yield.  Found,%: Br  34.3; N 12.3. C7H7BrN202. 
Calculated,%: Br  34.6; N 12.1. 

(2 -Amino-3-pyr idy l )d iphenylcarb ino l  (IV). An e the r  solution of 0.025 mole of e s t e r  I was added to 
pheny lmagnes ium b romide ,  obtained f r o m  0.1 mole of bromobenzene  and 0.1 g - a t o m  of magnes ium,  and 
the mix ture  was hea ted  for  2 h and decomposed  with a sa tu ra ted  solution of ammon ium chlor ide .  The e the r  
l aye r  was s e p a r a t e d  and t r ea t ed  with s t e a m .  The res idue  was c rys t a l l i zed  f r o m  ethanol to give 4.85 g 
(70%) of carb inol  IV with mp 133-134 ~ IR s p e c t r u m  {0.005 M solution in CC14): 3615, 3440 (free and 
i n t r a m o l e c u l a r l y  bonded hydroxyl  groups) ,  3506, 3412, 3348 cm -1 (amino group) .  Found,%: N 10.2; Hact  
3.0; Mol. wt. 279. C~sH16N20. Calculated,%: N 10.1; Hac t 3.0; Mol. wt. 276. 

S imi l a r ly  obtained were  (2 -amino-5 -ch lo ro -3 -py r idy l )d ipheny lca rb ino l  [in 63% yield, mp 174-176 ~ 
( f rom ethanol)] .  IR s p e c t r u m :  3611, 3440 (hydroxyl group),  3503, 3416, 3348 cm -1 (amino group).  Found, 
%: C1 11.1; N 8.7. Hact  3.0; Mol. wt.  305. C~sH15C1N20. Calculated,%: C1 11.4; N 9.0; Hac t 3.0; Mol. wt.  
311, and (2 - amino -5 -b rom o-3 -py r i dy l )d i phcny l ca rb ino l  (VI) [in 64% yield, mp 187-189 ~ (from ethanol) .  IR 
s p e c t r u m :  3611, 3440 (hydroxyl group),  3518, 3348 cm -I (amino group).  Found,%: Br  22.8; N 7.8~ Hact  
3.0; Mol. wt. 363. C18HI5BrN20. Calculated,%: Br  22.5; N 7.9; Hact  3; Mol. wt. 355]~ 

4 - P h e n y l - 2 , 3 - b e n z o - l , 8 - n a p h t h y r i d i n e  (VII). A mix ture  of 1 g of IV and 2 ml of n i t robenzene was 
heated on a me ta l  ba th  a t  210-215 ~ for  2 h, a f t e r  which the ni t robenzene was r emoved  by s t e a m  d i s t i l l a -  
t ion, and the res idue  was d isso lved  in dilute hydrochlor ic  acid.  The solution was f i l te red  and neut ra l ized  
with 10% ammonium hydroxide ,  and the l ibe ra ted  base  (VII) was c ry s t a l l i z ed  f rom ethanol to give 0.6 g 
(64%) of a p roduc t  with mp 208-210 ~ Found,%: N 10o8; Mol. wt. 260. CIsHI2N 2. Calcula ted ,Z:  N 10.9; 
Mol. wt. 256. 

Under s i m i l a r  condit ions,  0.5 g (54%) of 4 - p h e n y l - 6 - c h l o r o - 2 , 3 - b e n z o - l , 8 - n a p h t h y r i d i n e  (VIII) with 
mp 248-250 ~ (from ethanol) was obtained f rom 1 g of carb inol  V. Found,%: N 9.5; Mol. wt.  287. CIsHI1C1N2. 
Calculated,% : N 9.7; Mol. wt. 290. 
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