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S Y N T H E S I S  O F  N A P H T H Y R I D I N E S  

I. NEW METHOD FOR THE PREPARATION 

OF 2,3-DIHYDROBE NZ O[h] [1,6] NAPHTHYRIDIN- 4- (1H)-ONES 

F .  S. M i k h a i l i t s y n ,  E .  M. B r a u d e ,  
a n d  A.  F .  B e k h l i  

UDC 547.831.3'834.2.07 

A new method for  the synthes is  of 2,3-dihydrobenzo[h] [1.6]naphthyridin-4- (1H)-ones, which con- 
s i s t s  in cycl izat ion of 4- ( /3-carboxyethylamino)quinol ine-3-carboxyl ic  acids by heating them in 
acet ic  anhydride in the p r e s e n c e  of po t a s s ium acetate ,  is p roposed .  

In the development  of our r e s e a r c h  on the synthesis  of he te rocycl ic  ketones by cyel izat ion of the c o r r e -  
sponding dicarboxyl ic  acids by  heating them with acet ic  anhydride in the p r e s e n c e  of po ta s s ium aceta te  [1-3] 
we accompl ished  the synthesis  of 2.3-dihydrobenzo[h] [1, 6]naphthyridin-4- f lH)-ones (Va-c). 

The only desc r ibed  r ep re s en t a t i ve s  of the benzo[h] [1.6]naphthyridin- 4- ones - 2,3- dihydro-  8,9- dimethoxy- 
benzo[h] [1 ,6 ]naphthyr id in-4(1H)-one-was  obtained in 41% yield by  cycl izat ion of 4- (B-carboxyethylamino)-6 ,7-  
dimethoxyquinoline [4] - the produc t  of mul t i s tep  synthesis  by the method in [4, 5] - inpolyphosphor ic  acid (PPA). 

We synthes ized the s ame  compound on the bas i s  of the reac t ion  of the m o r e  access ib le  ethyl 4 -ch lo ro-  
qu ino l ine -3-ca rboxyla tes  (Ia  b) [6-8] with B-alanine via the scheme 

CI F cO211 t I N - - C O 2 1 1  fl N ~ / ' C O 2 H  

L-N ' 2 ' NaOH R ' ] (  )1(  ) l  CO':C'2tl5 It 2 - 

r " z ' - . Y ~ /  g,~o., 12o~ , 

! a-r~2 II a r C  I11 a - c  

IV a - c  V a - c  

~-V a R ' = R ' - - H ;  b R ' ~ H ,  R ' = C I ;  C R ' - R " = O C H  3 

The 4- (~-carboxye thy lamino)quino l ine-3-carboxyla tes  ffla-c) fo rmed  in the reac t ion  of I a -c  with f l-alanine 
were  hydrolyzed and conver ted  to dicarboxyl ic  acids I I Ia-c .  which were  then subjected to cycl izat ion to N-acetyl  
der iva t ives  IVa-c ,  which in turn  were  hydrolyzed,  without isolation, to Va-c .  We were  able to pur i fy  Vc only in 
the f o r m  of i ts  hydrochloride,  inasmuch  as ba se  Vc is a highly insoluble compound. 

The p r e s e n c e  of an oxo group in Va-c  is conf i rmed by  the IR spec t r a  (VC= O 1663-1676 cm -1) and also by 
the fo rmat ion  of hydrazones  (in the case  of Va). 
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TABLE 1 

t i N - - C O 2  H 

Com- 
pound R R' R" Empirical N. ca%lc., I Yield, mp, ~ formuh 

( dec .) - found % 

IIe 
IIIa 
IIIb 
IIIc 

C2H5 
C2Hs 
C~H5 
H 
H 
H 

CH30 
H 
CH30 

HI ~3o 
Cl 
CH30 

219--221 
243--245 
259--262 
252--256 
249--251 
238--241 

C18Ht6N204 
ClsHIsCIN204* 
CITH20N2Os 
CI3HI~N204 
ClaHuCIN20~ 
C!sHIsN206 

9,4 
8,5 
7,9 

10,6 
9,3 
8,8 

*Found%: C1 11.1: Calculated~c: C1 11.0. 
~Found~: C1 l i . 9 .  Calculated%: C1 12.0. 

9,7 79 
8,7 81 
8,0 92 

10,8 80 
95 t 91 8',8 90 

TABLE 2 

Com- 
pound R" R" 

Va CH30 Vc CH30 

rap, ~ Empirical formula 
Found, % Calc., % tYield, 

C I H  N C l H  

CI2HIoN20 d 61:9 I 279--280 a 723 5,0 
N305b CI2HgC1N20 3,7 

272--275c CI4H~4N203'HC1 e _ _ 

14,6 72,7 5,1 
12,3t 61,9 3,9 
9,6 -- ] -- 

14,2 47 
12,0 58 
9,5 52 

aAfter recrys ta l l iza t ion f rom pyridine (pale-yellow crysta ls) .  UV 
spectrum, Xmax, nm (log e): 220 (4.25), 235 (4.28), 258 (4.34), 276 
(3.21), 304 (3.83), 315 (3.92), and 357 (3.74). bAtter recrys ta l l iza t ion  
f rom methyl cellosolve (pale-yellow crysta ls) .  UV spectrum, ~,max, 
nm {log e)- 220 (4.25), 235 (4.24), 266 (4.40), 280-282 (shoulder) 
(4.13), 310 (3.78), 822 (3.89), and 357 (3.72). CFound ~ C1 15.5. 
Calculated %- C1 15.2. dAccording to [4], this compound has mp 266- 
270 ~ (after recrys ta l l iza t ion  f rom 10~ HC1). cArter recrys ta l l iza t ion  
f rom 10~ HC1. Found %: C1 11.8. Calculated ~. C1 12.0. 

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

The melting points of the compounds were determined with a Mel-Temp apparatus [9] and were not co r -  
rected.  The UV spect ra  of alcohol solutions of the compounds were recorded  with a Specord UV-vis spec t ro-  
photometer .  The IR spec t ra  of mineral  oil suspensions of the compounds were recorded with a UR-20 
spec t rometer .  

Ethyl 4- (B-Carboxyethylamino)quinoline-3-carboxylates (Ha-c). A mixture of 0.05 mole of the c o r r e -  
sponding ethyl 4-chloroquinol ine-3-carboxylate  (I), 8.9 g (0.1 mole) of ~-alanine, and 50 g of phenol was s t i r red  
at 120-125 ~ for  4 h, after which the phenol was removed by distillation, and the residue was separated by s team 
distillation, washed with water  and alcohol, and dissolved by boiling in 15% Na2CO 3. The solution was filtered, 
and the reaction product  was isolated by acidification with acetic acid. Compounds IIa-c  were  obtained as 
color less  substances that melted with decomposition (Table 1). 

4- (B-Carboxyethylamino)quinoline-3-carboxylic Acids (IIIa-c). A mixture  of 0.04 mole of the cor respond-  
ing es te r  IIa-c,  0.12 mole of KOH, 200 ml of methanol, and 90 ml of water  was refluxed for 1 h, af ter  which the 
resul t ing solution was filtered, and the fi l trate was acidified with acetic acid. The precipi ta te  was removed by 
filtration, washed with water and alcohol, and crys ta l l ized f rom water or  aqueous dimethylformamide (DMF) 
{Table 1). 

2,3-Dihydrobenzo[h] [1, 6]naphthyridin-4(1H)-ones (Va-c)~ A mixture of 0.025 mole of the corresponding 
IIIa-c,  6.9 g (0.05 mole) of f resh ly  fused potass ium acetate, and 100 ml of acetic anhydride was heated at 115 ~ 
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fo r  2 h and at 125 ~ for  ~ 15 min (until CO 2 evolution ceased).  The volati le products  were  r emoved  by vacuum 
disti l lation, and 100 ml  of wa te r  was added to the res idue .  The resul t ing oily product  began to solidify on 
standing. The solid was r emoved  by f i l t rat ion,  washed with water ,  ref luxed with 20 ml  of concentrated HC1 for  
30 rain, and evapora ted  to d ryness .  The res idue  was t r ea t ed  with 10% NaOH, and the insoluble react ion  product  
was r emoved  by fi l trat ion,  washed with water ,  and c rys t a l l i zed  (Table 2). 

Hydrazone of Va. A mix tu re  of 0.2 g (1 mmole)  of Va, 2 ml  of hydrazine hydrate,  and 5 ml  of DMF was 
r e f h x e d  for  30 rain, a f te r  which it was cooled, and the l ibera ted  c r y s t a l s  were  separa ted  and washed with water  
to give a l ight-yel low product  that  did not mel t  on heating up to 350 ~ Found ~:  N 26.1. C12Hi2N 4. Calculated 
%: N 26.4. 
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S Y N T H E S I S  O F  N A P H T H Y R I D I N E S  

II. * 2,3,9,10- TETRAHYDRO [1.4] BENZ ODIOXINO [ 6, 7-hi [1.6] NAPHTHYRIDIN- 4 (1H)- ONE 

F .  S. M i k h a i l i t s y n  a n d  A .  F .  B e k h l i  UDC 547.834.2'841.07 

A method for  the p r epa ra t i on  of 2,3, 9 .10- te t rahydro  [1,4]benzodioxino [6, 7-h] [1.6]naphthyridin- 
4 (1H)- one by  cycl izat ion of 2 .3-dihydro-  9- [ (2- carboxyethyl)amino] [1,4] dioxino [2,3- g]quinoline- 
8 -carboxyl ie  acid in acet ic  anhydride in the p r e s e n c e  of po ta s s ium aceta te  is descr ibed .  

In the p r e s e n t  r e s e a r c h  we used a new method for  the construct ion of the naphthyridine s t ruc tu re  [1] in 
o r d e r  to obtain 2,3, 9,10-tetrahydro[1,4]benzodioxino[6.7-h] [1.6]naphthyridin- 4 (1H)-ones - the f i r s t  r e p r e s e n t a -  
t ive  of the benzodioxino[6,7-h] [1,6]naphthyridine he te rocyc l ic  sys tem.  

F o r  this we obtained s ta r t ing  VI f r o m  2,3-dihydro[1,4]benzodioxine (I) via a known scheme [2], which in- 
cludes ni t ra t ion of I, reduct ion of 6-ni t ro  der iva t ive  II to cor responding  amine  III, condensation of the l a t t e r  
with e thoxymethylenemalonic  e s t e r  to give subst i tuted diethyl malonate  IV, t he rma l  cycl izat ion of IV to [1,4]- 
dioxano[2, 3-g]quinoline der iva t ive  V, and t r ea tmen t  of V with phosphorus oxychloride.  

* See [1] for  communicat ion  I. 
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