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ANALYSIS OF *C NMR SPECTRA
OF METHYLBENZONAPHTHYRIDINES,
BENZONAPHTHYRIDINIUM QUATERNARY SALTS
AND ALKYLBENZONAPHTHYRIDONES

Abstract: In the paper °C NMR data of two methylbenzonaphthyridines,
seven benzonaphthyridinium quaternary salts and three alkylbenzonaphthy-
ridones are discussed and compared with those of parent benzonaphthyridines.

Introduction

The present work is a continuation of our study on reactivity ' as well
as on physicochemical *° and biological ' properties of isomeric
benzonaphthyridines (bn) 1 - 3 and their derivatives.
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The C- and N-substituted bns are known; the former ones are
represented by formyl bns " and aminobns *''® and the latter ones-by
quaternary benzonaphthyridinium salts """’ and bn N-oxides 2*%'.

Examples of C-substituted bn derivatives are methylbns, obtained from
appropriate aminoazanaphthalenes by modified Skraup procedure, i.e. replacing
glycerin by crotonaldehyde or methyl vinyl ketone.
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Among reactions of methylbns should be mentioned their
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- quaternization
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Examples of N-substituted bn derivatives are quaternary salts obtained

by reacting bns
- with methyl iodide
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- with 1,3-dibromopropane *
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The treatment of quatemary benzonaphthyridinium salts with saturated
potassium hydroxide solution leads to alkylbenzonaphthyridones .
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Analysis of *C NMR spectra of bn derivatives

In the continuation of our C NMR investigation of bn derivati-
ves '%%*?72 in this work the *C NMR data for two methylbns 5, 6, seven
quaternary salts 7, 8 and 10 - 14 and three alkylbenzonaphthyridones 15 - 17 are
presented; for comparative purposes also "C NMR values for parent bns 1 - 3 %*
are given.
The ""C NMR spectra were recorded on a 500 MHz Bruker
spectrometer in DMSO-d; with noise band decoupling, using TMS as a
standard; the chemical shift values are given in Tables 1 - 3.
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Table 1 :
3C NMR chemical shift values for bns 1 - 3 and methylbns S, 6 (in DMSO-d,,
with TMS as a standard)

Compound 8 (ppm)

2 1543 (C6), 149.7 (C2); 140.2 (C10b),
138.7 (C4a); 137.0 (C4); 1325 (Cl0a);
131.7 (C9); 1294 (C7); 1283 (C8),
127.9 (C6a); 124.3 (C10); 122.6 (C3)

153.8 (C5); 153.3 (C2); 1472 (Céa),
146.1 (Cl0b), 136.6 (C4); 1303 (C7);
129.2 (C8), 1275 (C9), 1246 (Cda),
123.5 (C10); 123.2 (C3); 120.6 (C10a)

1540 (C5); 151.3 (C3); 1435 (Céa),

A 141.1 (C4a); 131.0 (Cl); 1296 (C7);
N 129.5 (C8); 127.9 (C9); 127.5 (C10b);
126.1 (C10); 123.3 (C2); 122.9 (C10a)
N/
3

153.0 (C6); 149.1 (C2); 1463 (ClOb);
139.6 (C4a), 138.0 (C4); 132.8 (Cl0a);
131.5 (C9); 129.2 (C7); 128.2 (C8); 127.8
(C6a); 124.9 (C10); 122.9 (C3); 17.2 (CH3)

5
1493 (C5); 148.1 (C6a); 145.6(C4a); 1433
Me._~ (C3); 142.3 (C10b); 140.8 (C10a); 129.4
I (C1); 128.4 (C7); 126.4 (C8); 125.5 (C9);
L 123.8 (C10); 111.4 (C2); 25.5 (CH3)
N
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Table 2

C NMR chemical shift values for benzonaphthyridinium quatemary salts 7, 8

and 10 - 14 (in DMSO-d;, with TMS as a standard)

Compound

S (ppm)

156.3 (C6); 152.5 (C2); 140.5 (Cl0Ob);
138.2 (C4);, 1348 (Cda); 132.1 (C9);
131.8 (C7);, 1309 (Cl0a); 128.8 (C8);
126.4 (C10); 125.3 (Céa), 123.4 (C3);
45.4 (N"CH,)

159.4 (C5); 156.6 (C6a);, 148.6 (C10b),
1402 (C2); 136.4 (Cda); 1334 (C4),
130.7 (C7); 126.3 (Cl10a); 125.6 (C8);
124.6 (C9); 119.6 (C10); 119.3 (C3); 46.0

(N"CH3)

155.6 (C6); 152.4 (C2); 141.0 (ClOb);
138.2 (C4); 1349 (Cda);, 1323 (C9);
131.7 (C7); 129.8 (Cl0a); 128.4 (CB);
126.4 (C10); 125.5 (Céa); 123.4 (C3);
53.0 (N"CH,); 14.8 (CH;)

1556 (C5); 1543 (C3); 139.7 (C6a),
133.1 (C4a); 132.7 (C7); 132.3 (C10b);
131.5 (C8); 130.7 (C10); 130.6 (Cl);
125.7 (C10a); 125.4 (C2); 120.0 (C9);
53.7 (N'CHy); 15.1 (CHs)

to be continued
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Table 2 (continued)

156.4 (C6); 1543 (C2); 152.4 (C10b);
149.8 (C4a); 141.1 (C4), 1384 (C9),
135.1 (C7); 131.7 (C10a); 129.5 (C8);
126.4 (C10); 123.4 (C6a); 122.6 (C3);
56.1 (N"CH,); 31.9 (CH;Br); 30.4 (-CH,-)

156.8 (C5); 1539 (C2); 1532 (C10b);

N l 140.4 (Cé6a); 136.8 (C4), 133.5 (C4a),
N 1304 (C7), 128.9 (Cl0a); 127.6 (C8),
Br 125.1 (C9);, 1235 (C10);, 123.2 (C3),
N 54.9 (N'CH,); 38.7 (CH;Br); 28.8 (-CH,-)
|
(CHy)sBr
3
1542 (C5); 1513 (C3); 1435 (Céa);
7z l 141.2 (C4a), 131.0 (C7); 129.5 (C10b);
N 127.8 (C8); 127.5 (C10); 126.0 (Cl);
B 123.3 (C10a); 123.1 (C2); 122.9 (C9);
N> overlapped by DMSO (-CH,CH,CH,Br)
((IZH2)3Br
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Table 3

C NMR chemical shift values for alkylbenzonaphthyridones 15-17
(in DMSO-d¢, with TMS as a standard)

Compound

8 (ppm)

159.9 (C6); 1435 (C2); 135.7 (Cda);
134.0 (C10b); 133.8 (C4); 132.1 (C10a);
129.7 (C9); 127.5 (C7); 126.2 (Céa);
1244 (C8); 124.1 (C10); 123.1 (C3);
23.5 (CHs)

160.5 (C5), 154.1 (C2); 149.3 (Céa);
138.9 (C10b); 136.3 (C4); 1315 (C7);
1243 (C8); 123.5 (C9); 122.6 (C10);
120.3 (C4a); 119.6 (C10a); 115.4 (C3);
29.6 (CHs)

159.4 (C6); 1435 (C2); 136.0 (Cda);
134.1 (C10b); 132.8 (C4); 132.7 (C10a);
129.7 (C9); 1275 (C7), 126.2 (Cé6a);
1245 (C8); 123.2 (C10); 122.9 (C3);
36.7 (N"CH,); 12.6 (CH5)

In bns *, as well as in methylbns 7, quatemary salts
alkylbenzonaphthyridones *°, C5 and C6 signals lie in the lowest field, and
those of carbon atoms of the side ring situated in meta position to the nitrogen
atom are found in the highest field, according to the charge distribution in the

molecule.

In methylbns 5, 6 the upfield shift of signals of all tertiary carbon atoms
as compared to those of bns is observed (except for C3 and C10 in 5), this fact

530

being due to the presence of the electron-donating methyl groups.
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Quatemization of nitrogen atoms in the central ring results in changes
of C NMR spectra as compared to those of parent bns. In all quaternary salts
under investigation the downfield shift of signals of carbon atoms in ortho
position to quaternized nitrogen atom is observed.

For 1,5 bn salts, i.e. 7, 10 and 12 the signals of carbon atoms of the side
ring, situated in ortho and para position to the nitrogen atom are shifted
downfield as compared to those of the parent bn 1, due to the presence of
positively charged NS atom; for 1,6 bn salts, i.e. 8 and 13 the downfield shifts
of C4a and for the 4,6 bn salt 11 the downfield shift of C3 signals have been
observed.

In alkylbenzonaphthyridones, as could be expected, the C signals of
carbonyl groups are downfield shifted as compared to these values of bns; the
highest difference (6,7 ppm) was found in the case of 16.
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Analiza widm C NMR metylobenzonaftyrydyn, czwartorzedowych soli
benzonaftyrydyniowych i alkilobenzonaftyrydonéw

Streszczenie: W artykule przedstawiono dyskusj¢ danych dotyczacych widm
3C NMR dwéch metylobenzonaftyrydyn, siedmiu czwartorzedowych soli
benzonaftyrydyniowych i trzech alkilobenzonaftyrydonow oraz poréwnanie ich
z wartosciami dla macierzystych benzonaftyrydyn.
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