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IHNMR, & (A-MHz, CDCls): ¥/¥(d, YH, CHas), 6/6-0/8 (br,\H, NH), Y/6-A/\

(m, £H, ArH); IR (KBr): ¥f\-cm?(NH), \dA-, Y-A-, YO-cm™,

o= ¥ — o S gonS 9 S ¥ — J51-N \YY b
AN :u‘l‘..;_ﬂg 0 142 YO-YA°C JEPRS sbeo

IR (KBr): ¥¥A-cmi(NH), V0.0, 4A0, Yoacm™.

oo T— Y= o LS oS g S — ¥ (o | oS 950— Y )-N 1V C
LAY Sy 0 50 DO-OY °C 1 gd gloo
IHNMR, & (- -MHz, CDCls): ¥/oY (s, YH, CHa), ¥/YY (t, YH, CH2), Y/AS (m,
YH, CHy), 8/30 (t,YH, NH), ), V/0¥-Y/A¥ (m, ¥H, ArH);

IR (KBr): ¥raacmi(NH), 18) -, aAY, YoAcm™,

ol =¥ = S 9oenS 9 5V fs 9 52932 -N 1YY d

A%< :ui;.;.ﬂj 0,42 OY-0f°C :;‘;95 sbeo
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IHNMR, 8 (A-MHz, CDCls): \/¥ (d, $H, YCHa), f/f (m,\H, CH), &/a (br,\H,
NH), V/6-A/N (m, $H, ArH); IR (KBr): Y- .cm(NH), Y-Y-, Ya0+,100- ,

\OY -,V -5, YO-cm™,

WT_Y_O&MSJ%SS)JS—V—J&'}Q}U—N Ie
ZAE STy o a0 Feof1°C sl sleo
'H NMR, 8(A+MHz, DMSO-dg): -/46 (d, #H, YCHs), ¥/\ (m,\H, CH), ¥/Y
(t,YH, CHz), Y/\-A (m, 0H, ArH, NH); IR (KBr): ¥\ -cm*(NH), YA- -, Ya0-,

VOY ., YOF-,V-A-, YO-cm™L

=¥ — o LS oS 9 (S ¥ — Js 35u—N 23V f
Zay u**-*—ﬂs 0 30 £4-Y\°C :935 6[.00
'H NMR, & (A-MHz, DMSO-de): ¥/V0 (d, YH, CH2), Y/\-A/Y (m,\ - H, ArH,

NH); IR, (KBr): ¥f- -cm™*(NH), Yob-, Y-,V -#0 cm™,

T = Y= LS 58 9 - — s 38K o LSo—N 2V Yg
ZAR : j2sS g 0 40 Ya-AV°C :0gd sleo
IH NMR, & (6« +MHz, CDCl3): V/¥Y (m, YH, CH2), \/64 (m,fH, YCH>), \/A#
(m,fH, YCH2),¥/Y\ (m, YH, CH), V/f06-Y/a# (m, fH, ArH); &/f\(d, YH, NH);

IR, (KBr): Yf\-cm?(NH), V.04, yvr-cm™.
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IH NMR 3(8- - MHz, DMSO-d6): /1Y (s, YH, CHa), Y/Y# (5, YH, CH), Y/VA (t, \H,
CH), Y/AD (t, YH, CH), A/Y¥ (d, YH, CH), A/¥a (d, YH, CH),\ +/Y¥ (s, \H, CHO); IR

(KBr): \#AB(C=0), \ff+, V-q-, VY- cm™,

oIS 95uS (b ¥, Y] g3 g s —H—V— o V= Juswl-Y AYY b
LN S lg o o0 V£A°C :0gd sleo

IH NMR §(¥- - MHz, CDCls): Y/YY (s, YH, CHs), £/YY (s, ¥H, CHa), V/€A (s, VH,
CH), Y/Y\ (t, YH, CH), Y/YY (t, YH, CH), A/\# (d, YH, CH), A/Y4 (d, YH, CH); IR

(KBr): \##+(C=0), YVff+, \Y\+, Yo- cm™.

Al SV — IS oS Th— ¥, Y] g g yus—H-V- Ju51-) 5\YY
7N~ u**-*—ﬂs ° y4o yoveC :935 Lgl.c..)

IH NMR §(f- - MHz, CDCls): V/$A (t, YH, CHz), $/A% (m, YH, CH2), Y/85 (s, \H,
CH), Y/YY (t, YH, CH), Y/A\ (t, YH, CH), AV (d, YH, CH), A/Y¥ (d, \H, CH) , ) -/~

(s, YH, CHO); IR (KBr): \#Ad (C=0), Y&+, V)Y4-, Y§- cm™,

OA
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780 :u‘i‘..;fb o 42 YFo°C :;'.:55 sbeo

IH NMR §(6- - MHz, DMSO-d6): -/A\ (t, ¥H, CHa), Y/VY (s, YH, CHs), £/£4 (g, YH,
CH2),V/A¥ (s, YH, CH), Y/Y~ (t, YH, CH), Y/AY (t, \H, CH), A/\¥ (d, YH, CH), A/Y\

(d, YH, CH); IR (KBr): \#Y4(C=0), \f0-, \)--, Yfo cm™,

Al 55—V — I b giuS Th— ¥, ¥ o g yus— H— V= (| oS 95— Y)Y YT €
AN :L)i‘..;_ﬂs 0y yvyeC :935 LgLoo

IH NMR §(f- - MHz, CDCla): ¥/¥Y (s, YH, CHa), Y/A\ (t, YH, CH2), &/- Y (d, YH,
CH2),VI08 (s, YH, CH), Y/YA (t, YH, CH), Y/A® (t, YH, CH), A/YE (d, YH, CH), A/Y

(d, YH, CH), \ +/YY (s, \H, CHO); IR (KBr): \#Y-(C=0), \ffY, \\Y-, YOA cm™,

I laS oS Th—¥, Y] gdg o —H-V= S 9 53 9321V — Jucw =¥ AYY f
Zf" :J..;f‘s 0 54 \Y¥eC :;‘;95 LSLQQ

'H NMR §(Y -+ MHz, CDClg): \/#4 (d, #H, YCH3), Y/V# (s, YH, CH3),V/fa (s, \H,
CH), Y/£\-Y/Y+ (m, YH, ArH), A/\#-A/y- (m, YH, ArH) ); IR (KBr): \#44(C=0),

VEY ., VY L0, Yea emt
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IH NMR §(0- - MHz, DMSO-d6): - /A$ (d, #H, YCHa3), Y/Y¥ (m, YH, CH), /oY (d,
YH, CHy), V/A+ (t, YH, CH), Y/A® (s, YH, CH), Y/AY (t, YH, CH), A/\o (d, YH, CH),

AIYY(d, \H, CH), \ +/Y+ (s, YH, CHO); IR (KBr): \#A+(C=0), \£¥-, V-0, YY& cm™.

A b 5 ¥ — S S Th-¥, Y] gl g s —H-V— s 355-) :AYY' h
ZAY STy 0 500 YAVOC :0gd (sloo

IH NMR §(6+ - MHz, DMSO-d6): /4 (s, YH, CH2), Y/ A-Y/Y' (m, oH, ArH), Y/A -
“YIAY (t, YH, CH), Y/AY (t, YH, CH), Y/2\ (s, VH, CH), A/\o (d, YH, CH), A/Y - (d,
\H, CH), Y+ /Y\ (s, H, CHO); IR (KBr): 1#v-(C=0), 1&¥+, 10+, VFY-,)-qY, YO8

cm™,

Il S Tb-¥, Y] gl yy—H-V— Js 30— V= Jusimwh- ¥ AV i
ZV& : ,wj . ‘5 © v \vfeC g.:ﬁu) Lgl.m)

IH NMR 8(6+ - MHz, DMSO-d6): 8/3¥ (s, YH, CH2), V/+ a-Y/YY¥ (m, 6H, ArH), Y/va
(t, YH, CH), Y/AY (t, YH, CH), Y/Y¥ (s, YH, CH), A/\Y (d, \H, CH), A/YY¥ (d, \H, CH),

Y/V\ (s, YH, CHs); IR (KBr): \#8+(C=0), V¥¥-, \¥14, \Yd-, V114, Y§- cmL.
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'H NMR §(&+ -+ MHz, DMSO-d6): \/fA (m, YH, CH2), \/AQ (m, ¥H, YCHy), Y/#- (m,

¥H, YCH,), &/¥Y (m, YH, CH), Y/YA (t, YH, CH), Y/AD (t, \H, CH),Y/AY (s, \H,

CH), A/VE (d, \H, CH), A/\& (d, YH, CH), \ - /Y (s, \H, CHO); IR (KB):

V#AY(C=0), Y\~ -, YFY-, Y04 cm™.
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Abstract

The quinoxaline nucleus is present in many pharmaceutical agents exhibiting a
broad spectrum of biological activities such as antiviral, antiglucoma, and anticancer
activities.

In this work efficent synthesis of 2-acetyl/ 2-formyl-N-substituted pyrrolo[2,3-

b]quinoxalines (123 a-j) through palladium catalyzed heteroannulation is reported. The
reaction of 2,3-dichloroquinoxaline (15) with varius primarty alkylamines in refluxing
acetonitril affords 2-alkylamino-3-chloroquinoxalines (121 a-g) in high yields.
When compounds (121 a-g) was treated with acetylenic alcohols (122 a-b) and
morpholine in the presence of bis(triphenylphosphine)palladium chloride and cuprous
iodide at 70°C, new drivatives of 2-acetyl/ 2-formyl-N-substituted pyrrolo[2,3-
b]quinoxalines (123 a-j) were obtained in good to high yields. The reaction was carried
out under an argon atmosphere and morpholine was used both as a solvent and a base.

In the proposed mechanism for this reaction, the Pd(0) is formed in situ from the
added catalyst. The structure of products were stablished from spectroscopic data
abtained.

In conclusion, the described method for the synthesis of 2-acetyl/2-formyl-N-
substituted pyrrolo[2,3-b]quinoxalines is an easy and one-pot procedure wich lead to
high yields of product and can be extended to the synthesis of other heterocyclic

compounds.
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