
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. 

E. I. Mar ts inovski i  Insti tute of Medicinal Pa ra s i to logy  and Tropica l  Medicine. Moscow. Trans la ted  f rom 
Khimiya Getero ts ik l icheskikh  Soedinenii, No. 12. pp. 1663-1665, December ,  1975. Original a r t ic le  submit ted 
J anua ry  21. 1975. 
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R' 

l-IV V, Vl 

[ R~H; [I R=NO2: III R=NH2; IV R~NH--CH=C(CO,C,H ). 

V I('--OH; Vl R'=CI 

Changes that  s impl i fy  the p repa ra t ion  of ni t ro products  II and r a i se  the yield of amino der iva t ive  HI (see the 
exper imenta l  section) were  introduced in the synthesis  of der iva t ives  II and III by the methods in [3-5]. 

2,3, 9,10-Tetrahydro[1,4]benzodioxino[6,  7-h] [1,6]naphthyridin-4(1H)-one (X) was synthesized f rom VI via  
the scheme 

~COoH H N / ~ / C 0 2  H 

,co~c2.~ ~-N,2 / i ( , ) i '  ~1 - N,o. 

%.:>o~ \ o ~ . : . ~ .  / - ~  

V| 

H N .-C"~...- CO 2 H 

_ J 

Vlll 

I 2 
H N/"-~.s 

II 12 4 

' ~ 0  ~ ~ - /  ~N~ 
7 

VII 

(CH3CO)20 

CH3COOK 

IX 

H C l  

NH2NH~. tt20 ' f O " v ' ~  S ~ ~  N--NH 2 

X Xl 

Acid VII. which was subsequently conver ted  to dicarboxyl ic  acid VIII by alkaline hydrolys is ,  was obtained 
by  reac t ion  of VI with g -a lan ine  in phenol. Dicarboxylic  acid VIII underwent cycl izat ion in acet ic  anhydride in 
the p r e s e n c e  of po t a s s ium acetate,  and the resul t ing N-acety l  der iva t ive  (IX) of the cyclic  product  was hydro-  
lyzed, without purif ication,  to ketone X. 

The p r e s e n c e  of a keto group in X was conf i rmed by the fo rmat ion  of c rys ta l l ine  hydrazone XI and also by 
the IR spec t rum (vCO 1663 cm- t ) .  

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

The mel t ing  points  of the compounds were  de te rmined  with a M e l - T e m p  [6 ] appara tus  and were  not co r rec ted .  
The IR spec t rum of a mine ra l  oil suspension of IX was recorded  with a UR-20 s p e c t r o m e t e r .  The UV spec t rum 
of an alcohol solution of IX was r eco rded  with a Specord UV-vis spec t rephotomete r .  

6-Nitro-2,3-dihydro[1,4]benzodioxine (II). A mix tu re  of 40.8 g (0.3 mole) of I and 40.8 ml  of n i t r ic  acid 
(sp. gr.  1.34) was s t i r r e d  vigorously  at r oom t e m p e r a t u r e .  After  a ce r ta in  t ime.  the t e m p e r a t u r e  of the r e a c -  
t ion mix tu re  began to r i s e  spontaneously.  When the t e m p e r a t u r e  had reached  85 ~ 80 ml  of water  was added, 
and the m i x t u r e / v a s  s t i r r ed  for  30 rain, during which a c rys ta l l ine  p rec ip i t a te  formed.  The mix tu re  was then 
diluted with water ,  and the p rec ip i t a te  was separa ted  and washed with water  to give 51.1 g (94%) of a l ight-  
yellow product  with mp 119-120 ~ (from alcohol), in ag reemen t  with the melt ing point r epor t ed  in [3]. 

6-Amino--2,3-dihydro[1,4]benzodioxine (III). A 36-ml  sample  of hydrazine  hydrate  was added gradual ly  
with vigorous s t i r r ing  at 50 ~ to a mix tu re  of 54.3 g (0.3 mole) of ni t ro compound II (the uncrys ta l l i zed  produc t  
was used), 300 ml  of alcohol, and ~ 5.0 g of Raney nickel  pas te  (the react ion  mix ture  e f fe rvesced  during the 
addition of the hydrazine  hydrate) .  At the end of the addition, the mix ture  was ref luxed for  another  30 rain, the 
ca ta lys t  was r emoved  by fi l tration, and the alcohol was r emoved  by disti l lation. The res idual  oil was vacuum 
dist i l led to give 39.6 g (87~) of amino compound III as a co lo r l e s s  viscous oil with bp 144-152 ~ (6-7 ram) [bp 
165-167 ~ (12 ram) [4]]. 

Diethyl 6- (2,3-Dihydro[1, 4]benzodioxinyl)aminomethylenemalonate (IV). This compound was obtained by  
the method descr ibed  in a patent  [2] and was used for  the next step in the synthesis  without purif icat ion.  
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Ethyl 2,3-Dihydro-9-hydroxy[1,4]dioxino[2,3-g]quinoline-8-carboxylate  (V). This compound was obtained 
by thermal  cyclization of IV as descr ibed in [2] and had mp 308-310 ~ (from DMF), in agreement  with the l i te ra-  
ture  value [2]. 

Ethyl 9-Chloro-2,3-dihydro[1,4]dioxino[2~3-g]quinoline-8-carboxylate (VI). A mixture of 11.0 g (0.04 
mole) of V (the uncrys ta l l ized product  was used) and 30 ml of phosphorus oxychloride was refluxed for 2 h, 
after  which the excess phosphorus oxychloride was removed by vacuum distillation, and a mixture consisting 
of 20 ml of alcohol and 20 ml of 25c~ ammonium hydroxide was added to the residue. The resul t ing viscous oil 
began to solidify on tr i turation.  The solid product  was t r i turated with ammonium hydroxide, washed with water, 
and crysta l l ized from aqueous alcohol to give 9.5 g (81~c) of light c rys ta ls  with mp 91-93 ~ Found ~c: C112.0. 
N 4.7. C14HI2C1NO 4. Calculated ~c-" C112.1: N 4.8. 

Ethyl 9- ([2-Carboxyethyl)amino]-2.3-dihydro[1,4]dioxino[2,3-g]quinoline-8-carboxylate (VII). A mixture 
of 11.72 g (0.04 mole) of VI, 7.1 g (0.08 mole) of B-alanine, and 40 ml of phenol was s t i r red  at 120-125 ~ for 4 h, 
after  which the phenol was removed by s team distillation, and the solid product  was removed by filtration and 
washed with water  and alcohol. For  purification, the product was dissolved in refluxing aqueous Na2CO3 solu- 
tion, after which the solution was filtered, and the fi l trate was acidified with acetic acid. The resulting color-  
less precipi ta te  was removed by fi l tration and washed with water and alcohol to give 10.8 g (78.0~c) of a color-  
less  substance with mp 248-250 ~ (dec.). Found ~:  C 58.6: H 5.1: N 8.2. CITHI8N206. Calculated ~: C 59.0: 
H 5.2; N 8.1. 

9-[(2-Carboxyethyl)amino]-2,3-dihydro[1,4]dioxino[2.3-g]quinoline-8-carboxylic  Acid (VIII). A mixture 
of 10.38 g (0.03 mole) of VII, 3.6 g (0.09 mole) of sodium hydroxide, 35 ml of water, and 35 ml of alcohol was 
refluxed for  30 rain, after  which the result ing solution was concentrated to half its original volume and filtered. 
The fi l t rate was acidified with concentrated acetic acid, and the result ing gelatinous mass  was immediately 
converted to a color less  crysta l l ine  precipitate,  which was removed by fil tration and washed with water and 
alcohol to give 7.8 g (82~c) of color less  c rys ta l s  with mp 260-264 ~ (dec.). Found ~:  C 56.6: H 4.0: N 8.7. 
C15H14N206. Calculated ~c- C 56.8: H 4.1: N 8.8. 

2,3,9,10-Tetrahydro[1,4]benzodioxino[6,7-h] [1,6]naphthyridin-4(1H)-one (IX). A mixture of 7.93 g (0.025 
mole) of dicarboxylic acid VIII, 6.9 g (0.05 mole) of f reshly  fused potass ium ace ta te ,  and 120 ml of acetic an- 
hydride was heated at 110 ~ for 1 h (during which carbon dioxide l iberation f rom the react ion mass  was observed). 
The tempera ture  was then ra i sed  to 140 ~ in 15 rain, af ter  which the acetic anhydride was removed by vacuum 
distillation, and the residue was diluted gradually with ~ 20 ml of water.  The result ing acetic acid was re-  
moved by distil lation to dryness .  Water  (~ 100 ml) was added to the residual  solid product, and two l a y e r s -  an 
aqueous layer  and an oily l a y e r -  were formed.  The aqueous layer  was removed by decantation. 60 ml of con- 
centrated HC1 was added to the residual  oil, and the mixture was refluxed for 10 rain, during which a bright:  
yellow precipi ta te  formed.  The mixture was evaporated to dryness,  and 25~ ammonium hydroxide (~25 ml) 
was added to the solid residue.  The solid substance was removed by fi l tration and washed with water  to give 
3.7 g (53~) e f a  yellow substance. Recrysta l l izat ion f rom methyl cellosolve gave br ight-yel low needles with 
mp 358-360 ~ 

UV spectrum, kmax, nm (log ~)- 233 (4.12), 247 (4.15), 280 (4.54): 293 (4.45), 313 (4.18), 366 (3.61)o 
Found ~:  C 65,7: H 4.5: N 10.7. C14HI2N203. Calculated ~c: C 65.5: H 4.7: N 10.9. The hydrochloride was ob- 
tained as a yellow crysta l l ine  substance with m p >  340 ~ (from 10~c HC1). Found %: C111.8: N 9.7. C14H12N203 �9 

HC1. Calculated ~. C112.1: N 9.6. 

Hydrazone of X. A mixture  of 0.26 g (1 mmole) of IX, 2 ml of hydrazine hydrate, and 5 ml of methyl 
cel losolve was refluxed for  30 re.in, after  which it was allowed to stand at 5 ~ for 24 h. The result ing crys ta ls  
were removed by fi l tration and washed with alcohol to give 0.24 g (89~c) of shiny yel low-green crys ta ls  with 
mp ~ 340 ~ Found ~c- N 20.3. C14H~4N402. Calculated ~: N 20.7. 
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