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Abstract

Background and purpose: Quinoxaline derivatives are standing interest of people who work on
anti-cancer drugs. There are many reports about using these agents as DNA cleaving, transglutaminase 2
inhibitor, topoisomerase II inhibitor and tumor antibiotic. Other drugs used in treatment of tuberculosis
such as isoniazid, pyrazinamide and rifampin have similar structures to quinoxaline and quinoxaline 1, 4-
di-N-oxide derivatives. This study aimed to prepare 2, 3 diaryl quinoxaline and quinoxaline oxide as
potential anticancer and antituberculosis compounds.

Materials and methods: The first step involved the conversion of benzaldehyde to benzoine in
the presence of sodium cyanide. Direct oxidation of related benzoines to 1,2-diketon compounds were
performed using nitric acid which then underwent a nucleophilic attack by phenylenediamine that led to
quinoxaline derivatives in high yield. Subsequently, anhydride acetic acid and hydrogen peroxide was
employed for the oxidation quinoxaline derivatives to desired 1,4- N-oxide quinoxaline.

Results: The 2,3-diarylquinoxaline and quinoxaline oxide derivatives were synthesized and their
chemical structures were confirmed using'H-NMR and IR spectroscopy.

Conclusion: In this study an efficient method was developed for the preparation of novel
derivatives of quinoxaline and 1,4- N-oxide quinoxaline as potential anticancer and antituberculosis

agents.
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AV a0 'H-NMR (400 MHz, CDCI3): 8(ppm) 7.51-7.55 (m-, 4 H, phenyl hydrogens), 7.65-7.69
(p-, 2 H, phenyl hydrogens), 7.98-8.00 (0-, 4 H, phenyl hydrogens)
IR(KBr, cm™): 1660.12,1678.22(C=0), 3064.08(C-H, phenyl), 1450.33 (C=C, phenyl).
a4 W "H-NMR (400 MHZ, CDCI3): §(ppm) 7.33-7.39 (m-,p-, 6 H, phenyl hydrogens), 7.53-
7.55 (0-, 4H, phenyl hydrogens),7.79-7.81 (Jba=6.4 Hz, Jbd=3.4Hz,Jcd=6.4 Hz, Jca=3.4 @\ W 2
Hz, 2 H, phenyl, H-b,H-c), 8.19-8.22 (Jab=6.4Hz,Jac=34Hz, Jde=6.4 Hz, Jdb=3.4 Hz, 2 [/ S
H, phenyl, H-a, H-d) P Sy ¢
IR(KBr, cm'): 1442.49,1478.77 (C=C, phenyl), 1660.71(C=N), 3056.68 (C-H, phenyl). [ a
=
V¥ av 'H-NMR (400MHz, CDCL; ): 8(ppm): 8.15(dd, J=3.4, 6.4 Hz, 2H.H, H,); 7.75(dd, OMe .
J=3.4, 6.4 Hz, 2H, H, H,); 7.5(0-, 4H); 6.95(m-,4H); 3.85(5,6H). e
IR(KBr,cm™):Vom : 1606.99(C=N); 1511.61 (C=C phenyl); 3005.19(C-H pheny!). S I b “]S
oMe” ™
WA & 'H-NMR(400MHzCDCLs): 8(ppm):8.2(dd, J=35, 6.5-7 Hz, 2H,H, H,); 7.8(dd, J=36, a
6.5-7 Hz, 2H, H, H); 7.5(0 4H); 7.4(m-4H). O L
IR (KBr, cm™) Vi 1592.49 (C=N); 1491.35-1473.96 (C=C phenyl); 3063.20(C-H s b
phenyl) NZ c
oy
CL:
WA W "H-NMR (400 MHz,CDCI3): (ppm) 3.87 (6H, CH0), 6.91-6.94 (4H, H-i), 7.55-7.59 o A n
(4H, H-h), 8.23-8.25 (Jab=9.2 Hz, 1H, H-a), 8.48-8.51 (Jba=9.2 Hz, Jbd=2.6 Hz, 1H, H- s \©\ .
b), 9.03-9.04 (Jdb=2.6 Hz, 1H, H-d) 1 l:}*‘ﬁ
_h c
T
4 2
CH.O ;7
>Ye av '"H-NMR (400 MHZ, DMSO): & (ppm) 7.26 ( m-p- , 6H, phenyl hydrogens), 7.32 (0-, S
4H, phenyl hydrogens), 8.01 (2 H, phenyl, H-b,H-¢ ), 8 8.55 ( 2 H, phenyl, H-a, H-d) ©\ |, a
IR(KBr, em™): 1290.79,1338.30 (N-O). E/” :@ b
= N €
I ¥ @
>Ye A "H-NMR (400MHz,DMSO): § (ppm):8 (2H,H, ,Hy);7.85 (2H, Hy, Ho); 6.95,7.15(0-, MeO o
4H);7.05,7.15 (m-4H);4 (s,6H). O L a
IR (KBr, cm™) ) vim: 1384.91-1413.05(N-O). ‘ j:jb
e
MeO Of
B W '"H-NMR (400MHz, DMSOY): 8 (ppm): 8.5 (2H, H,, Hy );8.2(2H, Hy, H,); 7.85(0-, 4H); G o
7.3(m-4H). | Y

IR (KBr, cm™) ) Vinay: 1384.84-1407.17 (N-O).
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