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SYNTHESIS OF NAPHTHYRIDINES
I. NEW METHOD FOR THE PREPARATION
OF 2,3-DIHYDROBENZO[h][1, 6] NAPHTHYRIDIN-4~ (1H)-ONES

F. S. Mikhailitsyn, E, M, Braude, UDC 547.831.3'834.2.,07
and A. F, Bekhli

A new method for the synthesis of 2,3-dihydrobenzofh][1, 6]naphthyridin-4- (1H)-ones, which con-
sists in cyclization of 4~ (3-carboxyethylamino)quinoline- 3-carboxylic acids by heating them in
acetic anhydride in the presence of potassium acetate, is proposed.

In the development of our research on the synthesis of heterocyclic ketones by cyclization of the corre-
sponding dicarboxylic acids by heating them with acetic anhydride in the presence of potassium acetate [1-3]
we accomplished the synthesis of 2,3-dihydrobenzolh][1, 6lnaphthyridin~4~ (1H)-ones (Va-c), ’

The only described representatives of the benzo[h][1, 6jnaphthyridin-4~ones — 2, 3-dihydro-8,9-dimethoxy~
benzo[h]{1, 6lnaphthyridin-4(1H)-one— was obtained in 41% yield by cyclization of 4~ (3-carboxyethylamino)-6,7-
dimethoxyquinoline [4] — the product of multistep synthesis by the method in [4, 5] — inpolyphosphoric acid (PPA),

We synthesized the same compound on the basis of the reaction of the more accessible ethyl 4~chloro-
quinoline-3-carboxylates (Ia, b) [6-8] with S-alanine via the scheme

co
a COMH > C0:M HNS-COH
R Co,C H ~[ 'Y €O,C.H R
IOIOY‘” @fj o™
R v C,H OH, 120° g N R . ——
1a=Cc 1l a=c 1l a=c

Ac~N HN
7, R'
Ac,0 !VR O Ol wua O 0
AOK | g . R .
IV a=c V a=c

i-V a RR=R”"=H; b R'=H, R"=Cl; ¢ R’'=R"=0CH,

The 4~ (B~carboxyethylamino)quinoline-3-carboxylates (flla~c) formed in the reaction of Ia-c with g-alanine
were hydrolyzed and converted to dicarboxylic acids IIla~c, which were then subjected to cyclization to N-acetyl
derivatives IVa~-c, which in turn were hydrolyzed, without isolation, to Va-c. We were able to purify Vc only in
the form of its hydrochloride, inasmuch as base Ve is a highly insoluble compound.

The presence of an oxo group in Va-c is confirmed by the IR spectra (vo_ 1663-1676 cm™!) and also by
the formation of hydrazones (in the case of Va),

E. I. Martsinovskii Institute of Medicinal Parasitology and Tropical Medicine, Moscow. Translated from
Khimiya Geterotsiklicheskikh Soedinenii, No. 12, pp. 1660-1662, December, 1975, Original article submitted
January 21, 1975,

This (naten'a.l is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part
of. thts_pu_bltcanon may be repro_ducez{, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
microfilming, recording or otherwise, without written permission of the publisher. A copy of this article is available from the publisher for $7.50.

1405



TABLE 1
HN/\/COEH
R C02R

A0

N

N, % [
Com-= ° Yield
, " mp, °C Empirical formula '
pound{ R. R R (dec.) F found |calc.;|
Hg C,H; H H 219—221 | C;sHeN,O, 94| 971 79
CoHs H Cl 243—245 | C;sHsCIN,O,* 85| 87| 8l
1le C.Hs CHsO | CH,O | 259—262 [ Ci7HpnNOq 79| 80 92
Illa H H H 252256 Cy3HioN:Oy 10,6 10,8 80
Iib 3! H o 249951 | CyH;CINO, T 931 95| 9l
Iic | H CH,O | CH;O | 238—241 | CisH;6NoOs 88| 88 90
*Found %: Cl11.1. Calculated %: CI 11.0.
fFound %: Cl 11.9. Calculated %: Cl 12.0.
TABLE 2
HN
100
R N
Com- ] Found, % Calc., % {Yield,
pound| R R’ | mp, °C Empirical formula %
C i H ' N C l H N
t
Va {H H 9792802 | C1oH oN2O ‘72,3‘ 5,0 14,6]72,7 51(142| 47
Vb {H Cl ~305b  {CHCIN,0 d 61,91 3,7|12,3{61,9] 391120] 58
Ve |CH,0 |CHsO | 272—275¢€ |C1dHyNoOs-HCl € |— — | 98 — | —| 93] 32

AAfter recrystallization from pyridine pale-yellow crystals). UV
spectrum, Apax, dm (log €): 220 (4.25), 235 (4.28), 258 (4.34), 276
(3.21), 304 (3.83), 315 (3.92), and 357 (3.74). bAfter recrystallization
from imethyl cellosolve (pale-yellow crystals). UV spectrum, Ayax,
nm (log &): 220 (4.25), 235 {4.24), 266 (4.40), 280-282 (shoulder)
(4.13), 310 (3.78), 322 (3.89), and 357 (3.72). CFound %: Cl 15.5.
Calculated %: Cl15.2. dAccording to [4], this compound has mp 266~
270° (after recrystallization from 10% HCl). ©€After recrystallization
from 10% HCl, Found %: Cl 11.8. Calculated %: Cl 12.0.

EXPERIMENTAL

The melting points of the compounds were determined with a Mel-Temp apparatus [9] and were not cor-
rected. The UV spectra of alcohol solutions of the compounds were recorded with a Specord UV-vis spectro-
photometer, The IR spectra of mineral oil suspensions of the compounds were recorded with a UR-20
spectrometer.

Ethyl 4~ (3-Carboxyethylamino)quinoline-3-carboxylates (Ila~c). A mixture of 0.05 mole of the corre-
sponding ethyl 4-chloroquinoline-3-carboxylate (I), 8.9 g (0.1 mole) of f-alanine, and 50 g of phenol was stirred
at 120-125° for 4 h, after which the phenol was removed by distillation, and the residue was separated by steam
distillation, washed with water and alcohol, and dissolved by boiling in 15% Na,CO;. The solution was filtered,
and the reaction product was isolated by acidification with acetic acid. Compounds Ila~-c were obtained as
colorless substances that melted with decomposition (Table 1),

4~ (3-Carboxyethylamino)quinoline-3-carboxylic Acids (Illa-c). A mixture of 0.04 mole of the correspond-
ing ester Ila~-c, 0,12 mole of KOH, 200 ml of methanol, and 90 ml of water was refluxed for 1 h, after which the
resulting solution was filtered, and the filtrate was acidified with acetic acid. The precipitate was removed by
filtration, washed with water and alcohol, and crystallized from water or aqueous dimethylformamide (DMF)
(Table 1).

2,3-Dihydrobenzo[h][1, 6jnaphthyridin-4(1H)-ones (Va-c), A mixture of 0.025 mole of the corresponding
IIIa-c, 6.9 g (0.05 mole) of freshly fused potassium acetate, and 100 ml of acetic anhydride was heated at 115°
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for 2 h and at 125° for ~15 min (until CO, evolution ceased). The volatile products were removed by vacuum
distillation, and 100 ml of water was added to the residue. The resulting oily product began to solidify on
standing, The solid was removed by filtration, washed with water, refluxed with 20 ml of concentrated HCI for
30 min, and evaporated to dryness. The residue was treated with 10% NaOH, and the insoluble reaction product
was removed by filtration, washed with water, and crystallized (Table 2).

Hydrazone of Va, A mixture of 0.2 g (1 mmole) of Va, 2 ml of hydrazine hydrate, and 5 ml of DMF was
refluxed for 30 min, after which it was cooled, and the liberated crystals were separated and washed with water
to give a light-yellow product that did not melt on heating up to 350°. Found %: N 26,1. Cy;Hy;,N,. Calculated
%: N 26.4,
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SYNTHESIS OF NAPHTHYRIDINES
II.* 2,3,9,10-TETRAHYDROI1,4]BENZODIOXINO[6, 7-h]{1, §)]NAPHTHYRIDIN-4 (1H)~ONE

F. S. Mikhailitsyn and A, F. Bekhli UDC 547.834.2'841,07

A method for the preparation of 2,3,9,10-tetrahydroll, 4]benzodioxino{6,7-h][1, 6]lnaphthyridin-
4 (1H)-one by cyclization of 2,3-dihydro~9-[(2-carboxyethyl)amino][1,4]dioxino[2, 3-glquinoline-
8-carboxylic acid in acetic anhydride in the presence of potassium acetate is described.

In the present research we used a new method for the construction of the naphthyridine structure [1] in
order to obtain 2,3,9,10-tetrahydro[l,4]benzodioxino[6, 7-h}[1, 6Jnaphthyridin-4 (1H)~ones ~ the first representa-
tive of the benzodioxino[6,7~h][1, 6]naphthyridine heterocyclic system.

For this we obtained starting VI from 2,3-dihydrol1,4]benzodioxine (I) via a known scheme [2], which in-
cludes nitration of I, reduction of 6-nitro derivative II to corresponding amine III, condensation of the latter
with ethoxymethylenemalonic ester to give substituted diethyl malonate IV, thermal cyclization of IV to [1,4]-
dioxano[2,3-g]quinoline derivative V, and treatment of V with phosphorus oxychloride.

*See [1] for communication I,
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