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Quinoxalin-2-one on heating with acetylacetone, benzoyl-
acetone or heptane-3,5-dione in trifluoroacetic acid gives
6a,7-dihydro-5H-pyrido[1,2-a]quinoxaline-6,8-dione deriva-
tives.
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Quinoxaline derivatives can possess various types of biological
activity,2 e.g., antimicrobial properties of quinoxidine and
dioxidine are reported.3 The synthesis and biological activity of
quinoxaline derivatives are reviewed.* The reaction of quinoxali-
nium salts with acetylacetone and ethyl acetoacetate in the
presence of amines gives 3a,4,9,9a-tetrahydro-endo-furo[2,3-b]-
quinoxalines.® Cyclization of 1,3-bis(silyl) enol ethers with
quinoxaline affords 6-akylidene-2,3-benzo-1,4-diaza-7-oxa-
bicyclo[4.3.0]non-2-enes.® Hydrogen replacement reactions under
mild conditions in the presence of an acid with various C-nucleo-
philesin the heterocyclic core of quinoxaine to give C-C bonding
products were recently reported.”

At the same time, no information on reactions of quinoxalin-
2-one with B-dicarbonyl compoundsisavailablein theliterature.

In a search for efficient methods for quinoxalin-2-one func-
tiondization, we studied its reactions with -diketones under
acidic catalysis conditions.

Herein, we report that quinoxalin-2-one 1 reacts with acetyl-
acetone 2a, benzoylacetone 2b and heptane-3,5-dione 2c on
heating in trifluoroacetic acid to give 6a,7-dihydropyrido[1,2-a]-
quinoxaline-6,8-dione derivatives 3a—c (Scheme 1).

The structures of products 3 were determined by H and
13C NMR spectroscopy, in paticular, by 'H-13C HSQC, HMBC
and 'H->N HMQC, HMBC 2D experiments for compounds 3a,c.

The IH NMR spectrum of pyridoquinoxaline 3a contains
signals of four aromatic protons along with singlets of the NH
proton at 6 10.74, H® proton at § 5.05, as well as signals of the
ABX-system formed by two non-equivalent protons at C’” and

T 14 and 13C spectra were recorded on Bruker Avance-500 and
Avance-400 spectrometers relative to TMSinternal standards (for *H) and
relative to the solvent signal, 6 39.5 ppm (for 13C). Mass spectra (El,
70 eV) were obtained on a MicrOTOF-Q instrument (Bruker Daltonics)
at 250°C.

Reaction of quinoxalin-2-one with S-diketones 2a—c. A mixture of
quinoxalin-2-one 1 (0.5 mmol) and an appropriate diketone 2 (0.6 mmol)
in 2 ml of trifluoroacetic acid was heated for 45-50 h at 110°C in asedled
tube. The solvent was removed in vacuo. The solid residue was dissolved
in 2-3 ml of ethanol. The ethanolic solution was treated with 1-2 ml
of water. The precipitate of product 3 that formed wasfiltered and washed
with 1.5-2 ml of chloroform.

© 2017 Mendeleev Communications. Published by ELSEVIER B.V.
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aproton at nodal carbon atom C8 [Figure 1(a)]. The suggested
structure is aso confirmed by heteronuclear correlations observed
in the *H-13C HMBC spectrum [Figure 1(b)].

Additional arguments in favor of the pyridoquinoxaine struc-
ture were obtained from H-1N correlation experiments: the
HMQC spectrum contains a cross-peak between the NH proton
and N® nitrogen (6 133.0), while the HMBC spectrum contains
cross-peaks between the N1 nitrogen (6 93.3) and the HZ,
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Scheme 1

10-Methyl-6a,7-dihydro-5H-pyrido[ 1,2-a] quinoxaline-6,8-dione  3a:
yield 60-65%, mp 230-231°C. 'H NMR (500 MHz, DMSO-dg) 6: 1.81
(s,3H, Me), 2.77 (dd, 1H, H™®, J 16.9, 8.1 Hz), 2.89 (dt, 1H, H7A, J 16.9,
1.3 Hz), 4.42 (dd, 1H, H%, J 8.1, 1.6 HZ), 5.05 (s, 1H, H%), 7.03 (dd,
1H, H4 J 7.9, 1.4 Hz), 7.08 (td, 1H, H2, J 7.7, 1.4 HZ), 7.27 (td, 1H, H?,
J7.7,1.4H2), 7.47 (dd, HY, J 7.9, 1.4 Hz), 10.74 (s, 1H, NH). °C NMR
(125.7 MHz, DMSO-dg) d: 21.11 (Me), 33.41 (C7), 57.28 (C5), 103.15
(C9), 116.53 (C*), 122.10 (C?), 125.79 (CY), 127.47 (CB), 130.41 (C19),
133.27 (C*), 159.57 (C19), 168.34 (CP), 188.45 (C®). °N NMR (50.7 MHz,
DMSO0-dg) d: 93.3 (N11), 133.0 (N5). MS, m/z (%): 228 [M*] (100), 199
(32), 185 (16), 171 (26), 159 (21), 157 (39), 145 (11), 133 (24), 118 (36).
Found (%): C, 68.12; H, 5.40; N, 12.09. Calc. for C;3H,N,0, (%):
C, 68.41; H, 5.30; N, 12.27.
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Figure 1 Fragments of the (a) H-3C HSQC and (b) H-13C HMBC
spectra of compound 3a.

H?, and H™ protons, as well as the protons of the methyl group
at C10.

The formation of derivatives of the 6a,7-dihydro-5H-pyrido-
[1,2-a]quinoxaline-6,8-dione tricyclic system can be represented

10-Phenyl-6a, 7-dihydro-5H-pyrido[ 1,2-a] quinoxaline-6,8-dione  3b:
yield 70-75%, mp 180-181°C. 'H NMR (400 MHz, DMSO-dg) 6: 2.67
(dd, 1H, H™®, 3 17.0, 5.6 HZ), 2.91 (dt, 1H, H™", J 17.0, 10.5 Hz), 4.68
(dd, 1H, H%, J 10.5, 5.6 Hz), 5.57 (s, 1H, H°), 6.26 (dd, 1H, H*, J 8.2,
1.1 Hz), 6.57 (ddd, 1H, H2, J 8.0, 7.4, 1.3 Hz), 6.88 (td, 1H, H3, J 7.6,
1.4Hz), 6.95 (dd, H', J 8.0, 1.4 HZ), 7.34-7.42 (m, 5H, Ph), 10.83 (s, 1H,
NH). MS, m/z (%): 290 [M*] (100), 261 (27), 234 (16), 234 (26), 131
(24), 118 (25), 115 (19), 102 (20). Found (%): C, 74.23; H, 4.90; N, 9.35.
Cadlc. for CigH14N,0, (%): C, 74.47; H, 4.86; N, 9.65.

10-Ethyl-7-methyl-6a, 7-di hydro-5H-pyrido[ 1,2-a] quinoxaline-6,8-dione
3c: yield 50-55%, mp 160-161°C. 'H NMR (500 MHz, DM SO-ds~CCl,)
0:0.81(t, 3H, Me, J 7.4 Hz), 1.23 (d, 3H, Me, J 7.6 Hz), 2.00 (dg, 1H,
CHH, J 14.9, 7.4 Hz), 2.25 (dq, 1H, CHH, J 14.9, 7.4 Hz), 2.91 (br.q,
1H, H7, J 7.6 H2), 4.00 (d, 1H, H®, J 1.2 HZ), 4.91 (s, 1H, H®), 7.03 (dd,
1H, H4, J 7.9, 1.2 HZ), 7.05 (td, 1H, H?, J 7.7, 1.2 Hz), 7.25 (td, 1H, H3,
J7.7, L1 Hz), 7.41 (dd, HY, J 7.8, 1.1 HZz), 10.67 (s, 1H, NH). 13C NMR
(125.7 MHz, DM SO-d¢—CCl,) 6: 11.39 (Me), 15.81 (Me), 25.68 (CH,),
37.29 (C7), 63.41 (C®), 99.66 (C°), 116.44 (C*%), 121.86 (C?), 125.54
(Ch), 127.34 (C®), 130.48 (C119), 133.68 (C*¥), 162.89 (C10), 168.14 (C?P),
192.70 (C8). M'S, m/z (%): 256 [M*] (100), 227 (23), 213 (16), 199 (21),
188 (32), 171 (15), 159 (68). Found (%): C, 70.33; H, 6.31; N, 10.73.
Calc. for C1gH14N,O, (%): C, 70.29; H, 6.29; N, 10.93.

as aresult of sequential stages: (1) attack of the C=N bond in
quinoxalin-2-one by the a-carbon atom of the terminal alkyl
group of the B-diketone; (2) intramolecular addition—cyclization
of intermediate A at the C=0 group to transform into intermediate
B; (3) dehydration of B to give the end product 3 (see Scheme 1).
A specific feature of the reactions discovered is annulation
of the six-membered ring at the C=N bond of the quinoxaone
ring upon cyclization with B-diketones. At the same time, the
revealed cyclization of quinoxalones with B-diketonesis an easy
innovative method for synthesizing the 6a,7-dihydro-5H-pyrido-
[1,2-a]quinoxaline-6,8-dione derivatives.
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