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Abstract:

This work aims to synthesize and characterize a series of heterocyclic compounds containing
basic rings such as quinoxalines, using one-pot multicomponent reactions. These compounds
exhibited diverse biological properties.

The structures of the synthesized compounds were identified using various spectroscopic
techniques, including infrared spectroscopy (IR).

The antioxidant activity was evaluated using the DPPH radical scavenging assay. The results
revealed that most of the synthesized compounds possess antioxidant activity, with some
showing higher activity than the reference standard Vitamin C.

The anti-inflammatory activity was assessed using bovine serum albumin (BSA) denaturation
method, using Aspirin as a reference standard. The results showed that the compounds exhibited
no significant activity at low concentrations.

Keywords : Multicomponent reactions, Quinoxalines, Antioxidant activity, Anti-inflammatory
activity, BSA.
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(Synthesis of quinoxaline derivatives) 'S5 Oliiin pas |1
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(bl 2 alaseanl sl L2 o o (J 9 Y) @ 32 (vanilin salicylaldehyde sbenzaldehyde) 3 jax))
dlaxzal wie T Lle) (KCN) 235l Al o dly 13050 Caoas (23 ey 38,300 3))> 3ays i 238> 30 sl
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H_O R, R,
+ P
R, R NH, Reflux R N~ "NH,
R;
32 19 32:R,=H,R,=H,R;=H,R,=H,Rs—=H

33: R,= OH, Ry= H, Ry;=H, R,= H, Rs=H

34: R,= OH, Ry= H, Ry= H, R,=NO,, Rs=H

35: R;= H, Ry= H,Ry= H, R,= NO,, Rs=H

36: R,= H, R,= OCH;, Ry= OH, Rs= NO,, Re=H

|(4)

7: R;=OH, R,=H, R;=H, R,= CL, R&=CL

I

: Ri=H, R,=H, R;=H, R;= CL,Rs=CL

|b)
\O

Quinoxaline <\iiis piat .8 labsd
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dx INGSR (NAOH) p52350Y deeSypder ket o] Oliad & ) 8> 2> ] aped il 878 ¢ Jelddl clesl
dlie a2 Sl plasnal &gl SUSA (oM oz (U3

S 2 ) 635 ¢ PH = 2508 U] Sl s> (HCD) INimgptd) duslS’ o BLoly 16 ¢ U1 ol U
skl O3 e Galin Bta) S a8 S5l oy S8 (Spl) ) g s s 3y et
i) O (3 i BTy st Y ol Yy hall Ul s sae fdd ¢ el Ul skl o
Joid! & Lpails ¢ a3 3,522 SLS ) aleSdly aslpdl) el Colr ) dlede hamdd ilad) asils & 5,

(2) Ity (1)

Quinoxaline <zl i3Sy 35050 (asladly 3934 1 Jgdd!

Comp Diamine Aldehyd Time (h) Yield % m.p (°C)
33 NH, Benzaldehyde 9 23 174-176
34 @N}b Salicylaldehyde 8 51 186-188
35 cl NH>  Salicylaldehyde 8 79 202-204
38 ClﬁNHz Vanillin 8.30 65 221-223
37 ON NH, Benzaldehyde 9 76 240-242
36 \Q Salicylaldehyde 8 93 184 -186
39 N Vanillin 8 70 219 -221

et i a3 il o) Sl pliianls Wi Ll 50 33-39 quinoxaline J idbeS) and 158 ¢
bl o ) ST Je Jaadt s (3 (IR)
Pbazal a3y (2 Jgdd) SLSH odd all aa bl lesastl 33-39 ASpl shad) i 2Vl OULb o gl
(1600- 1) Ju wee 31 olansl aap> olai LS NHy (oY) dgems aols (3000-3500cm™) Jubi 3
(C=C) iols bzl g 599 >N (M5 ) 8L2| . Pyrazine ail> 355 (C=N) ), xs 381551680cm’

(C-N) 2l alayf 3 ez (1200-1250cm™") Jidt & s 51 o3y (1440-1500cm™) JUb1 (3 3y deal
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Quinoxaline lizil iik)l 25lad)2 Jedd

Comp NH: C=N @romaticoc C=C @romaic) C-N
33 3300-3354 1614 1450 1211
34 3345-3294 1610 1440 1205
35 3131-3206 1614 1451 1211
38 3300-3354 1600 1450 1200
37 3300-3500 1620 1452 1250
36 3200-3325 1637 1450 1215
39 3000-3100 1680 1500 1201
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Bl drys die 128530 sl Sl (3 Ll pad &L gkl 3 % 0.004 5SDPPH Jsk2 e 12 ae adesl)
s alll blas Oles 517 nm sl Jsb e (UV-Visible) ailbl) 5l a55a)) doolaneyl sus [ & 23]
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Comp Concentration ug/ml

10 25 50 75 100 125 150 ICso
34 69.86 72.57 74.42 76.57 78 81.86 84.14 7.03
35 52.57 53.29 54.71 69.71 70.43 76.89 82.66 9.32
38 48.14 53.43 57.43 62.57 70.14 73.29 82.85 15.43
37 44.71 46.42 53 55.71 56.14 57.42 60.85 24.96
36 45.86 49.57 52.29 53.29 54.71 56.57 57.57 9.28
39 44.71 46.42 53 55.71 56.14 57.42 60.85 39.13

Vit C 42.24 72.92 74.36 74.69 74.92 75.36 76.82 33
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Ll Lale (KON a5yl il o Al £ 31500 3Lh 25 my (8401 3,0 &bl 3,40 s s 385 30
G i Ll Rl i ) (plas 43 0 3 5 AR (g e U el Y1 IS 2 g allenial e
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33 : 3-phenylquinoxalin-2-amine
C14H N3 125 dapall
221.26 g/mol 34l als|

N 175°C 1 LoV ki

N
[ :][ o/ .
N/ NH2 23A) . JJJJL\

FT-IR (KBr, © cm-'): 3300-3354 (NH,), 1614
(C=N), 1450 (C=C), 1211 (C-N).
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34 : 2-(3-amino-1,2-dihydroquinoxalin-2-yl) phenol
C14aH11IN30 135l dxl)

237.26 g/mol 3kl )
"N 187°C : o) i
OH
= 51%: Jj.\jl\
N NH2

FT-IR (KBr, © cm-'): 3345-3294 (NH2), 1610
(C=N), 1440 (C=C), 1205 (C-N)

35 : 2-(3-amino-6,7-dichloroquinoxalin-2-yl) phenol

C14H11CN30 a5l S dacall

307.9 g/mol :adsl syl
cl "X 203°C :,leas) 2ok
. P or 79 % 1 5350

N NH,

FT-IR (KBr, ¥ cm-'): 3131-3206 (NH,), 1614
(C=N), 1451 C=C), 1211(C-N)

36 : 2-(3-amino-7-nitroquinoxalin-2-yl) phenol
C1sH11N4O3 135Sl dra))
283 g/mol :asl ksl
198°C : eVl ki

O,N N
\@ P 93 % 13531
N~ NH,

FT-IR (KBr, © cm-'): 3200-3325 (NHa), 1637
(C=N), 1450 (C=C), 1215(C-N)
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37 : 6-nitro-3-phenylquinoxalin-2-amine
C14aH10N4O2 123l S drnall
266.26 g/mol :aJskl 2l
130°C : eVl ki

O,N Ny
\©: — 76 % 393,
N” “NH,

FT-IR (KBr, d cm-'): 3300-3500 (NH,), 1620
(C=N), 1452 (C=C), 1250 (C-N)

38 : 4-(3-amino-6,7-dichloroquinoxalin-2-yl) -2-methoxyphenol
Ci15H12N30:Clz ;450 S daall
337.18 g/mol:ashl alsJ)
222°C: g2V dbi

cl N _CHj
~
cl N~ “NH,

FT-IR (KBr, d em-!): 3300-3354 (NH,), 1600
(C=N), 1450 (C=C), 1200(C-N)

39 : 4-(7-aminoquinoxalin-2-yl) -2-methoxyphenol
CisHisN3O2 135S daeall
267.28 g/mol :aJdsl sl
220°C : eV b

O-N N _CH
N” “NH, FT-IR (KBr, © em-'): 3000-3100 (NH), 1680

(C=N), 1500 (C=C), 1201(C-N)
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