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ABSTRACT

Substituted N-Aryl Pyrollo-Quinolines was achiebgdhe reductive isomerisation of (E)-3-(2-nitrobgidene)-1-
phenylpyrrolidine-2, 5-dione with iron in aceticid@and studied for their biological activity.
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phosphine, Maleimide, antibacterial activity andifangal activity, MIC.

INTRODUCTION

Polynuclear heterocycles derived from pyrrolo []3juinolines are chemically interesting molecdiee to their
structural similarity to furo [2, 3-b] quinolineshich occur widly in natural biologically active mhacts [1] and
shows wide variety of biological activities such agticancer, analgesic, antipyretic, antihypertensanti-MDR,
anti-inflammatory, anticonvulsant [2, 3], Bleblth (myosin Il inhibitor) [4, 5] and PGP-4008 (AR&Gpecific
MDR modulator) [6, 7]. Pyrrolo [2, 3-b] quinolinespresent an important class of compounds and &idraeted a
great deal of attention in synthetic chemistry. Maynthetic methods for pyrrolo[2,3-b] quinolineavie been
reported [8-13].We became interested in the leadiet pyrrole fused with quinoline core which hasren
importance in the synthetic organic chemistry du¢heir broad spectrum of biological as well asrptacological
interest. This scaffold affords a wide range of mlation allowing its chemical structure to fit witnh variety of
targets involved in tumour progression such as da@narowth factor receptors or DNA itself. Such etypof
pyrroloquinoline derivatives are considerably leggumented. Here, in this manuscript we reporttihe step
convenient synthesis of N-substituted 1-phenyl-Mreglo [2, 3-b] quinolin-2(3H)-one from maleimideBurther
hetero annulation of N-substituted 1-phenyl-1H-plo{2, 3-b] quinolin-2(3H)-one is ongoing work dur research
group. We intended to develop the convenient syiatlaproaches for the synthesis of some new gutesdi N-
Aryl Pyrollo-Quinolines that might be of pharmacgical importance.

EXPERIMENTAL SECTION

Melting points were determined on a Gallenkamp imglpoint apparatus. Th#d (300 MHz) and**C (75 MHz)
NMR spectra were recorded on a Varian XL-300 spewntter. Chemical shifts were reported in ppm nedatd
tetramethylsilane (TMS) and multiplicities are givass (singlet), bs (broad singlet)d (doublet),t (triplet), q
(quartet), or m (multiplet). Infrared spectra were recorded as Kpellets on a Shimadzu FTIR-408
spectrophotometer. Mass spectrum was recorded ana8hu GC-MS QP 2010A mass spectrometer with an
ionization potential of 70 eV. Elemental analysesewerformed on Thermo Quest Flash 1112 Serieartadyzer.
Reactions were monitored by thin layer chromatogyaparried out on 0.2 mm silica gel 6@s/(Merck) plates
using UV light of 254 and 366 nm for detection. ngfmunds were purified by column chromatography aisitica
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gel (Merck, 60-120 mesh) and column dimension ix 29cnfand elution volume used was about 200-400 mL for
each product.

1) General Procedure for the synthesis of N-Aryl nmaide 1a-h:

Maleic anhydride (2.5g, 25.51 mmol) was added &eonith vigorous stirring in the solution of an#if{2.3 mL,
24.31 mmol) in acetic acid (15 mL). It was stirfed another 10 minute while the reaction mixturentd into a
suspension. To this reaction mixture concentratéphsiric acid (5.31 g, 54.20 mmol) was added ateowbile
stirring. The temperature increases bya@nd suspension turned into a clear solution.t€hgerature of reaction
mixture was increased to ®D and stirred further for 45 minutes. It was alldwie come at room temperature and
poured onto crushed ice (80 g). The solid sepamstefiltered and washed with water. The solid wassferred to
the aqueous solution of sodium bicarbonate ancedtifor 10 minutes to remove maleanilic acid ifgen&. Then
filtered and washed with water and recrystallizeéthanol. Yield: quantitative.

General Procedure for the one pot synthesis of3HR-nitrobenzylidene) -1-phenylpyrrolidine-2, Sebe 3a-h.

To a solution of compoundl (1.31 g, 7.01 mmol) in Ethanol (10 ml), was an eldportion wise
Triphenylphosphine (0.935 g, 7.01 mmol) white s@&t separated within 3-5 min, continue the stirfior further

30 min for completion of the reaction (TLC Checkedp this same suspension was added a solution of 2
Nitrobenzaldehyde in ethanol (mL) and stir for 3thrfor the reaction completion (TLC Checked). Tleparated
solid was filtered washed with Ethanol, dried aecrystallized from Acetone: DMF=9: 1, to afford tBeeh in 94%
yield.

1) (E)-3-(2-nitrobenzylidene)-1-phenylpyrrolidine&2dione3a.

White solid: mp: 220-22Z , IR (KBr) 1757 (C=0), 1716 (C=0), 1658(C=C), 558525 (NQ), 1120 (C-O) cn:
'H NMR (CDCL) & ppm:*H NMR : 8.16(d,J= 6 Hz, 1H, =CH-), 7.88-7.82 (nd= 6.6, 4.5 & 1.5 Hz, 2H, Ar-H),
7.79(t, 1H, Ar-H), 7.71-7.62(ml= 5.1 & 1.5 Hz, 1H, Ar-H), 7.53-7.49(8= 5.4 & 5.7 Hz, 2H, Ar-H), 7.45-7.41(t,
J= 5.4 Hz, 1H, Ar-H), 7.36 ()= 5.4 & 1.5 Hz, 2H, Ar-H), 3.77(dl= 1.5 Hz, 2H, -CH): MS (m/z): 307[M] : Anal.
Calcd for G;H1.N,0, @ C, 66.23; H, 3.92; N, 9.09. Found: C, 66.424H7: N, 8.94.

2) (E)-3-(2-nitrobenzylidene)-1-p-tolylpyrrolidirn&-5-dione3b.

White solid: mp: 197-198C, IR (KBr) 3054 (C-H), 1764 (C=0), 1712 (C=0), #6@C=C), 1574-1521 (N, 1384
(C-0) cni': 'H NMR (CDCL) & ppm:*H NMR :'H NMR : 8.18 (d,J= 8.1 Hz, 1H, =CH-), 7.89-7.79 (nds 6.9 &

1.2 Hz, 3H, Ar-H), 7.72-7.67 (1= 6.9 & 1.2 Hz, 1H, Ar-H), 7.30 (d,J=8.1 Hz, 2H, Ar-H),7.25(dJ=8.1 Hz, 2H,
Ar-H), 3.89 (s, 2H, -CH), 2.38(s, 3H, -ChH): MS (m/z): 322[M]: Anal. Calcd for GgH1.N,O.: C, 67.07; H, 4.38;
N, 8.69. Found: C, 66.91; H, 4.49; N, 8.83.

3) (E)-3-(2-nitrobenzylidene)-1-(4-methoxyphenylipldine-2,5-dione3c.

White solid: mp:212-214C, IR (KBr) 3055(C-H), 1769 (C=0), 1716 (C=0), 16@D=C), 1564- 1525 (Ng), 1380

(C-0) cm: *H NMR (CDCL) & ppm:'H NMR :8.16 (d,J= 8.1 Hz, 1H, =CH), 7.79-7.67 (nd= 6.9 & 1.2 Hz, 3H,

Ar-H), 7.64-7.63 (tJ= 6.9 & 1.2 Hz, 1H, Ar-H), 7.29 (d,J=8.1 Hz, 2H, Ar-H),6.68(dJ=8.1 Hz, 2H, Ar-H), 3.80
(s, 2H, CH), 3.49(s, 3H, OCH.: MS (m/z): 338[M]: Anal. Calcd for GgH14N,Os: C, 63.90; H, 4.17; N, 8.28.
Found: C, 64.04; H, 4.33; N, 8.47.

4) (E)-3-(2-nitrobenzylidene)-1-(4-fluorophenyl)mlidine-2, 5-dione3d.

White solid: mp: 210-212C, IR (KBr) 1773 (C=0), 1715 (C=0), 1665 (C=C), $5835 (NQ), 1361 (C-0), 925
(C-F) cm™: *"H NMR (CDCE) & ppm: 8.17(d)= 6.8 Hz, 1H,=CH), 7.89(m, 3H, Ar-H), 7.77(@#6.8 Hz, 2H, Ar-H),
7.73(s, 1H, Ar-H), 7.41 (dJ= 6.8 Hz, 2H, Ar-H), 3.78(s, 2H, GHMS (m/z): 326[M], 328[M+2]: Anal. Calcd for
CiH11FNO4: C, 62.58; H, 3.40; N, 8.59. Found: C, 62.753t28; N, 8.71.

5) (E)-3-(2-nitrobenzylidene)-1-(3-(trifluoromethydhenyl) pyrrolidine-2,5-dionee.

White solid: mp: 186-18&, IR (KBr) 1770 (C=0), 1716 (C=0), 1560-1532 (N1366 (C-O), 629 (C-F) cm'H
NMR (CDCk) 5 ppm: 8.17 (s, 1H, =CH-), 7.72-7.60 (m, 4H, Ar-H)47-7.29 (m, 4H, Ar-H), 3.68 (s, 2H, GH
MS (m/z): 376 [M]: Anal. Calcd for GgH1:FsN,O,: C, 57.45; H, 2.95; N, 7.44. Found: C, 57.633H)8; N, 7.31.

6) (E)-3-(2-nitrobenzylidene)-1-(4-chlorophenylymfidine-2, 5-dione3f.

White solid: mp: 179-1€C, IR (KBr) 1769 (C=0), 1719 (C=0), 1662 (C=C)5¥51532 (NQ), 1358 (C-0), 727
(C-ClI) cmi™: *H NMR (CDC}) & ppm: 8.15(d,)= 6.8 Hz, 1H, =CH-), 7.85(m, 3H, Ar-H), 7.69(s, 1At-H), 7.59(d,

J=6.8 Hz, 2H, Ar-H), 7.42(dJ= 6.8 Hz, 2H, Ar-H), 3.76(s, 2H, GHMS (m/z): 341[M], 343[M+2]: Anal. Calcd

for C7H11CIN,Oy: C, 59.57; H, 3.23; N, 8.17. Found: C, 59.733k89; N, 8.33.
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7) (E)-3-(2-nitrobenzylidene)-1-(4-bromophenyl) imjidine-2, 5-dione3g.

White solid: mp: 153-158C, IR (KBr) 1772 (C=0), 1715 (C=0), 1570-1535 ()QL357 (C-0), 525 (C-Br). cth
'H NMR (CDC}) & ppm: 8.18 (ddJ= 7.2 Hz, 1H, =CH), 8.09 (fl= 2.4 Hz, 1H, Ar-H), 7.74 (dtl= 8 & 0.8 Hz, 1H,
Ar-H), 7.62(dt,J= 8.8 & 2.4 Hz, 3H, Ar-H), 7.52(d}= 7.6 Hz, 1H, Ar-H), 7.32(dJ= 8.8 & 2.4 Hz, 2H, Ar-H),
3.56(d,J= 2.4 Hz, 2H, CH): MS (m/z): 385[M], 387[M+2]: Anal. Calcd for G/H.,.BrN,O,: C, 60.20; H, 3.27; N,
8.26. Found: C, 60.35; H, 3.44; N, 8.09.

8) (E)-3-(2-nitrobenzylidene)-1-benzylpyrroliding52dione3h.

White solid: mp:173-175C, IR (KBr) 3053 (CH)), 1759 (C=0), 1718 (C=0), 1650 (C=C), 1563-152M{\ 1118
(C-0) cni': '"H NMR (CDCk) & ppm: 8.18(dJ= 6 Hz, 1H, =CH), 7.89-7.74 (nd= 6.6, 4.5 & 1.5 Hz, 2H, Ar-H),
7.68(t, 1H, Ar-H), 7.66-7.57(ml= 5.1 & 1.5 Hz, 1H, Ar-H), 7.54-7.43(3~ 5.4 & 5.7 Hz, 2H, Ar-H), 7.34-7.29(t,
J= 5.4 Hz, 1H, Ar-H), 7.22 (t)= 5.4 & 1.5 Hz, 2H, Ar-H), 4.57 (s, 2H, GH 3.74(d,J= 1.5 Hz, 2H, CH): MS
(m/z): 322[M7: Anal. Calcd for GgH14N,04: C, 67.07; H, 4.38; N, 8.69. Found: C, 67.23455; N, 8.57.

General Procedure for the synthesis of (E) -3-(dreninenzylidene) -1-phenylpyrrolidine-2, 5-Diofeh.

To a stirring solution of compounds 3a-g (1.0 @, &imol) in acetic acid (20ml) was added Fe (1.12034 mmol)
(200-250 mesh size) and the resultant reactionuméxivas heated at 14D for 10 min, cooled and was filtered
through celite and washed with acetic acid, theafié was concentrated and poured onto crushedadgen yellow
solid obtained was filtered and dried. Recrystadiin ethanol (Yield-97%).

9) (E)-3-(2-aminobenzylidene)-1-phenylpyrroliding-2lioneda.

Yellow solid: mp:183-185C, IR (KBr) 3444 (NH), 3363 (NH), 1766 (C=0), 1693=0), 1386 (C-O) cift *H
NMR (CDCk) & ppm: 7.81 (s, 1H, =CH), 7.52-7.19 (m, 7H, Ar-H)3%-6.73 (m, 2H, Ar-H), 4.02 (bs, 2H, -NH
3.69 (d,J= 2.4 Hz, 2H, -CH). *C NMR (75 MHz, CDCJ): § = 173.2, 169.9, 146.3, 132.0, 1311.4, 130.2, 129.1
128.6, 128.5, 126.4, 123.2, 119.0, 118.7, 116.6):845 (m/z): 279[M]: Anal. Calcd for G;H14N,O,: C, 73.37; H,
5.07; N, 10.07. Found: C, 73.51; H, 4.93; N, 10.24

10) (E)-3-(2-aminobenzylidene)-1-p-tolylpyrrolidi@e 5-dionedb.

Yellow solid: mp:213-215°C, IR (KBr) 3444 (-NH), 3363 (-NH), 3242 (-CH), 16§C=0), 1695 (C=0), 1631
(C=C), 1382 (C-O) cflt *H NMR (CDC}k) 8 ppm: 7.81(s, 1H, =CH), 7.33-7.20(m, 6H, Ar-H), §8J=7.5 Hz, 1H,
Ar-H), 6.77(d,J=7.5 Hz, 1H, Ar-H), 4.06(bs, 2H, -N§{ 3.70(d,J=1.8 Hz, 2H, -CH), 2.41(s, 3H, -Ch). °C NMR

(75 MHz, CDC}) 8: 173.4, 170.1, 146.3, 138.6, 131.4, 130.1, 1229,3, 128.5, 126.2, 123.2, 119, 118.6, 116.6,
34, 21.2.MS (m/z): 293[M]: Anal. Calcd for GgH1¢N,O,: C, 73.95; H, 5.52; N, 9.58. Found: C, 74.07565; N,
9.75.

General Procedure for the synthesis of 1-phenylplftolo [2, 3-b] quinolin-2 (3H) -on&a-h.

To a stirring solution of compounds 3a-g (2.0 & ®mol) in acetic acid (20ml) was added Fe (2.28038 mmol)
(>200-250 mesh size) and the resultant reactionumexwas heated at 1UD for 24 hours, and was filtered through
celite and washed with acetic acid, the filtrateswancentrated and poured onto crushed ice whiig sbtained
was filtered and dried. And mixture of product éparated by column chromatography using Hexane/l Bttetate
as an element to givéa-h in 75% andra-h 25%.

11) 1-phenyl-1H-pyrrolo[2,3-b]quinolin-2(3H)-orea.

White solid: mp:198-208C, IR (KBr) 3058 (CH), 1735 (C=0), 1436 (C=N) c¢fn*H NMR (CDC}L) & ppm: 7.93(s,
1H, =CH-), 7.89(dJ)= 8.7 Hz, 1H, Ar-H), 7.73(dJ)= 7.5 Hz, 1H, Ar-H), 7.66-7.54(m, 5H, Ar-H), 7.4741(m, J=
7.5 & 8.7 Hz, 2H, Ar-H), 3.81(s, 2H, -GH **C NMR (75 MHz, CDC}) §: 173.6, 157, 146.5, 133.2, 131.4, 129.3,
129, 128.1, 128, 127.5, 126.7, 126.2, 124.8, 114B:MS (m/z): 260[M]: Anal. Calcd for GH1N,0: C, 78.44;

H, 4.65; N, 10.76. Found: C, 78.60; H, 4.83; N580

12) 1-p-tolyl-1H-pyrrolo[2,3-b]quinolin-2(3H)-onéb.

White solid: mp: 167-169C, IR (KBr) 3057 (CH), 1737 (C=0), 1445 (C=N) ¢t 'H NMR (CDCk) & ppm:
7.94(s, 1H, =CH), 7.88(dl= 6.3 Hz, 1H, Ar-H), 7.75(d}= 6.0 Hz, 1H, Ar-H), 7.60(t)= 5.1 & 0.9 Hz, 1H, Ar-H),
7.48(d,J= 6.0 Hz, 2H, Ar-H), 7.41(t)= 6.3 & 5.1 Hz, 1H, Ar-H), 7.37(dl= 6.0 Hz, 2H, Ar-H), 3.82(d}= 0.9 Hz,
2H, Ar-H), 2.43(s, 3H, CH:MS (m/z): 247[M]: Anal. Calcd for GgH14N,O: C, 78.81; H, 5.14; N, 10.21. Found:
C, 78.68; H, 5.25; N, 10.37.

13) 1-(4-methoxyphenyl)-1H-pyrrolo[2,3-b]quinolir{3H)-one6c.

White solid: mp: 141-143C, IR (KBr) 3062 (CH), 1737 (C=0), 1432 (C=N) cm *H NMR (CDCk) & ppm:
7.92(s, 1H, =CH-), 7.87(dl= 6.3 Hz, 1H, Ar-H), 7.78(d)= 6.0 Hz, 1H, Ar-H), 7.63(t)= 5.1 & 0.9 Hz, 1H, Ar-H),
7.49(d,J= 6.0 Hz, 2H, Ar-H), 7.42(t)= 6.3 & 5.1 Hz, 1H, Ar-H), 7.12(dl= 6.0 Hz, 2H, Ar-H), 3.83(d}= 0.9 Hz,
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2H, -CHy), 3.79(s, 3H, -Ch: MS (m/z): 290[M]: Anal. Calcd for GgH1.N,O,: C, 74.47; H, 4.86; N, 9.65. Found:
C, 74.64; H, 5.01; N, 9.50.

14) 1-(4-fluorophenyl)-1H-pyrrolo[2,3-b]quinolin-3H)-one6d.

White solid: mp: 157-15%, IR (KBr) 3050 (CH), 1713 (C=0), 1645 (C=C), 1450 (C=N) ¢ntH NMR (CDCk) &
ppm: 7.87(s, 1H, =CH-), 7.83 (d 8.4 Hz, 2H, Ar-H), 7.68 (dJ= 8.4 Hz, 2H, Ar-H), 7.57-7.25 (ndH, Ar-H),
3.91(d,J= 1.2 Hz, 2H, CH).: MS (m/z): 278[M] 280[M+2]: Anal. Calcd for G/H.;,FN,O: C, 73.37; H, 3.98; N,
10.07. Found: C, 73.52; H, 4.07; N, 9.93.

15) 1-(3-(trifluoromethyl)phenyl)-1H-pyrrolo[2,3-Jliinolin-2(3H)-onebe.

White solid: mp: 173-17%&, IR (KBr) 3083 (CH), 1716 (C=0), 1647 (C=C), 1455 (C=N) ¢ntH NMR (CDCk) &
ppm: 7.98(s, 1H, =CH-), 7.90 (& 8.1 Hz, 1H, Ar-H), 7.78(dJ= 7.6 Hz, 1H, Ar-H), 7.67-7.60(nd= 8.4, 2 & 1.2
Hz, 3H, Ar-H), 7.57(dJ= 8.4 & 1.2 Hz, 2H, Ar-H), 7.47(t)= 7.2 Hz, 1H, Ar-H), 3.91(dJ= 1.2 Hz, 2H, CH): MS
(m/z): 329[M7: Anal. Calcd for GgH1,FsN,O: C, 65.85; H, 3.38; N, 8.53. Found: C, 65.683H,3; N, 8.37.

16) 1-(4-chlorophenyl)-1H-pyrrolo[2,3-b]quinolin-3H)-one6f.

White solid: mp: 168-176C, IR (KBr) 2954 (CH), 1743 (C=0), 1663 (C=N) 725 (C-Cl) ém*H NMR (CDCE) &
ppm:7.97(s, 1H, =CH-), 7.88(d= 8.1 Hz, 1H, Ar-H), 7.76(d)= 7.6 Hz, 1H, Ar-H), 7.64-7.51(nd=8.4,2 & 1.2
Hz, 3H, Ar-H), 7.53(dJ= 8.4 & 1.2 Hz, 2H, Ar-H), 7.44(t)= 7.2 Hz, 1H, Ar-H), 3.84(d)= 1.2 Hz, 2H, CH). **C
NMR (75 MHz, CDC}) 8: 173.3, 156.6, 146.5, 133.5, 131.7, 131.6, 12828,2, 128.1, 127.9, 127.6, 126.2, 125,
119, 34.2.MS (m/z): 295[f 297[M+2]: Anal. Calcd for G;H,;,CIN,O: C, 69.28; H, 3.76; N, 9.50. Found: C, 69.47;
H, 3.83; 9.32.

17) 1-(4-bromophenyl)-1H-pyrrolo[2,3-b]quinolin-2{3-one6g.

White solid: mp: 153-155C, IR (KBr) 3058 (CH), 1737 (C=0), 1639 (C=C), 1490 (C=N), 825 (C-Bmc *H
NMR (CDClk) & ppm: 7.96(s, 1H, =CH-), 7.88 (& 8.4 Hz, 1H, Ar-H), 7.76 (d]= 8 Hz, 1H, Ar-H), 7.67(dJ= 8.4
Hz, 2H, Ar-H), 7.62(tJ= 7.2 Hz, 1H, Ar-H), 7.58(d)= 8.4Hz, 2H, Ar-H), 7.44(t)= 8 Hz, 1H, Ar-H), 3.81(s, 2H,
CH,).MS (m/z): 339[M] 341[M+2]: Anal. Calcd for G;H1;BrN,O: C, 60.20; H, 3.27; N, 8.26. Found: C, 60.35; H,
3.44; N, 8.09.

18) 1-benzyl-1H-pyrrolo[2,3-b]quinolin-2(3H)-or&h.

White solid: mp: 132-134C, IR (KBr) 3034 (-CH), 1732 (C=0), 1443 (C=N) c¢fa'H NMR (CDCk) & ppm:
7.98(s, 1H, =CH-), 7.84 (dI= 8.4 Hz, 1H, Ar-H), 7.79 (dJ= 8 Hz, 1H, Ar-H), 7.64-7.47(m, 5H, Ar-H), 7.43-
7.39(m, 2H, Ar-H), 5.27(s, 2H, Gl 3.83(s, 2H, CH.MS (m/z): 274[M]: Anal. Calcd for GgH.1.N,O: C, 78.81;
H, 5.14; N, 10.21. Found: C, 78.94; H, 5.32; N 00.

General Procedure for the synthesis of N-(2-((E2,5{dioxo-1-phenylpyrrolidin-3-ylidene) methyl) piy§
acetamide (7a-h):

Stirring compoundia-h (1 g, 3.8 mmol) in acetic anhydride (3 ml) for Snnand poured the reaction mixture on
crushed ice white solid obtained was filtered arndd] crystallized in ethanol (Yield-99%).

19) N-(2-((E)-(2,5-dioxo-1-phenylpyrrolidin-3-ylide)methyl)phenyl)acetamide.

White solid: mp: 178-17, IR (KBr) 3238 (-NH), 3029 (-C), 1764 (C=0), 1708 (C=0), 1662 (C=0), 1596
(C=C), 1369 (C-O) cit *H NMR (CDCL) & ppm: 7.86(s, 1H, -NH), 7.78(s, 1H, =CH -), 7.711d,7.5 Hz, 1H, Ar-
H), 7.38-7.26(m, 8H, Ar-H), 3.62(s, 2H, -GH2.10(s, 3H, -Ch). *C NMR (100 MHz, CDGJ) &: 172.8, 169.9,
169.2, 130.1, 137.1, 131.6, 130.8, 130.4, 129,61228.1, 126.9, 126.3, 125.5, 124.8, 33.8, 23,8:7.80(s, 1H,
=CH-), 7.76(dJ= 8.7 Hz, 1H, Ar-H), 7.45-7.21(m, 8H, Ar-H), 3.65@ 2.1 Hz, 2H, -CH), 2.13(s, 3H, -Ch.MS
(m/z): 320[M7: Anal. Calcd for GgH1¢N,O3: C, 71.24, H, 5.03, N, 8.74. Found: C, 71.41, 874N, 8.90.

20) N-(2-((E)-(2,5-dioxo-1-p-tolylpyrrolidin-3-ylehe)methyl)phenyl)acetamidb.

White solid: mp: 193-19%, IR (KBr) 3234 (-NH), 1764 (C=0), 1710 (C=0), T8EC=0), 1514 (C=C), 1388 (C-
0) cm: *H NMR (CDC}) & ppm: 7.80(s, 1H, =CH-), 7.56(bs, 1H, -NH), 7.432t, J=7.2 & 7.5 Hz, 2H, Ar-H),
7.30(m,J=8.1 & 7.5 Hz, 5H, Ar-H), 3.67(dJ=2.1 Hz, 2H, -CH), 2.38(s, 3H, -Ch), 2.19(s, 3H-CH).MS (m/z):
335[M']: Anal. Calcd for GoH1aN,Os: C, 71.84, H, 5.43, N, 8.38. Found: C, 72.01, 235N, 8.49.

21) N-(2-((E)-(1-(4-methoxyphenyl)-2,5-dioxopyrditi-3-ylidene)methyl)phenyl)acetamide

White solid: mp: 165-16™C, IR (KBr) 3344 (-NH), 3055 (-CkJ, 1767 (C=0), 1709 (C=0), 1655 (C=0), 1378 (C-
0) cmi: 'H NMR (CDCk) & ppm: 7.79(s, 1H, =CH-), 7.57(bs, 1H, -NH), 7.4811t, J=7.2 & 7.5 Hz, 2H, Ar-H),
7.37-7.33(m, 3H, Ar-H), 7.12 (d=7.5 Hz, 2H, Ar-H), 3.78 (s, 3H, -OGH 3.69(d,J=2.1 Hz, 2H, -CH), 2.15(s,
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3H, -CH;).MS (m/z): 350[M]: Anal. Calcd for GoH:gN,O,: C, 68.56, H, 5.18, N, 8.00. Found: C, 68.39, B55N,
7.84.

22) N-(2-((E)-(1-(4-fluorophenyl)-2,5-dioxopyrroiid 3-ylidene)methyl)phenyl)acetamide.

White solid: mp: 187-18&, IR (KBr) 3344 (-NH), 3055 (-CyJ, 1767(C=0), 1709(C=0), 1655(C=0), 1378 (C-F),
1150 (C-O) crit: '"H NMR (CDCk) & ppm: 7.82(s, 1H, =CH-), 7.78(s, 1H, -NH), 7.537(m, 4H, Ar-H), 7.32-
7.28(m, 4H, Ar-H), 3.71(dJ= 2.4 Hz, 2H, -CH), 2.26(s, 3H, -Ch. MS (m/z): 338[M]: Anal. Calcd for
CioH1sFN,O3: C, 67.45; H, 4.47; N, 8.28. Found: C, 67.574H51; N, 8.09.

23) N-(2-((E)-(2-(3-(trifluoromethyl)phenyl)-2,5akopyrrolidin-3-ylidene)methyl)phenyl)acetamicie

White solid: mp: 190-192C, IR (KBr) 3231 (-NH), 3034 (-Ch), 1767 (C=0), 1708 (C=0), 1655 (C=0), 1387 (C-
F), 1156 (C-O) ci:: 'H NMR (CDCE) & ppm 7.81 (s, 1H, =CH-), 7.74 (s, 1H, -NH), 7.6B5(m, 4H, Ar-H), 7.29-
7.18 (m, 4H, Ar-H), 3.64 (s, 2H, -GH 2.29 (s, 3H, -Ck). MS (m/z): 388[M]: Anal. Calcd for GgH1sFsN,Os5: C,
61.86; H, 3.89; N, 7.21. Found: C, 61.96; H, 4)837.37.

24)N-(2-((E)-(1-(4-chlorophenyl)-2,5-dioxopyrrolidinrdidene)methyl)phenyl)acetamidé

White solid: mp: 177-178C, IR (KBr) 3234 (-NH), 1768 (C=0), 1710 (C=0), Z6EC=0), 1490 (C=C), 1386 (C-
0), 655 (C-Cl) crit: '"H NMR (CDCL) & ppm. 7.79(s, 1H, =CH-), 7.76(s, 1H, -NH), 7.473(m, 4H, Ar-H), 7.35-
7.24(m, 4H, Ar-H), 3.69(dJ= 2.4 Hz, 2H, -CH), 2.23(s, 3H, N-Ch). MS (m/z): 255[M] 257[M+2]: Anal. Calcd
forCigH1sCIN,O3: C, 64.32; H, 4.26; N, 7.90. Found: C, 64.19; H24 N, 8.04.

25)N-(2-((E)-(1-(4-bromophenyl)-2, 5-dioxopyrrolidimy@idene)methyl)phenyl)acetamidg.

White solid: mp: 189-191C, IR 3234 (-NH), 3014 (-Ch), 1766 (C=0), 1708 (C=0), 1654 (C=0), 1490 (C=C),
1176 (C-0), 763 (C-Br). (KBr) cth '"H NMR (CDCk) & ppm: 7.76(s, 1H, =CH-), 7.72(s, 1H, -NH), 7.485(m,
4H, Ar-H), 7.37-7.27(m, 4H, Ar-H), 3.72(d= 2.4 Hz, 2H, -CH)), 2.25(s, 3H, -Ck). MS (m/z): 397[M], 399
[M+H]: Anal. Calcd for GgH1sBrN,QOs: C, 57.16; H, 3.79; N, 7.02. Found: C, 57.33; 923N, 6.87.

26) N-(2-((E)-(1-benzyl-2, 5-dioxopyrrolidin-3-ylidemeg¢thyl)phenyl)acetamidén.

White solid: mp:210-213C, IR (KBr) 3268 (-NH), 3034 (-C§J, 1770 (C=0), 1712 (C=0), 1655 (C=0), 1390 (C-
0) cm®: '"H NMR (CDCL) & ppm: 7.77(s, 1H, =CH-), 7.73(s, 1H, -NH), 7.503(, 4H, Ar-H), 7.39-7.31(m, 4H,
Ar-H), 4.37 (s, 2H, -Ch), 3.78 (s, 2H, -Ch), 2.26 (s, 3H, -Ck). MS (m/z): 334[M]: Anal. Calcd for GgH;gN,Os:

C, 71.84; H, 5.43; N, 8.38. Found: C, 71.65; H95M§, 8.51.

RESULTSAND DISCUSSION

N-aryl Maleimides {a-h) are an important framework in many biological haetsynthetic as well as natural
products which was synthesized by the reaction éetvaniline and Maleic anhydride in acetic acithm presence
of concentrated sulphuric acid, one pot reactiqgoried recently by our group [14] in quantitativielgt. The
reaction of Triphenylphosphine (TPP) with maleimide ethanol at room temperature furnished the
Triphenylphosphine (TPP) -Maleimide addugesh as an intermediate also in quantitative yield. Prasly [15],
synthesis of such types of Wittig adduct was reggbrin acetic acid, THF, acetone as solvent ancefaixing
temperature, here in this manuscript we use thenethas a reaction solvent gives highly pure arahtjtative yield
of product2a-h. Triphenylphosphine (TPP) -Maleimide adduct onctiem with 2-Nitrobenzaldeyde in ethanol
gives the E) -3-(2-nitrobenzylidene) -1-phenylpyrrolidine-2;6one 3a-h selectively [16and Ref. Cited their in]
and side product Triphenylphosphineoxide (TPP=0O¥dkible in ethanol and easily removed by washimg t
compound with ethanol during compound isolationsAlE) -3-(2-nitrobenzylidene) -1-phenylpyrrolidine-2; 5
Dione 3a-h was prepared by one pot synthesis from maleimighesjuantitative yield. Reduction oE) -3-(2-
nitrobenzylidene) -1-phenylpyrrolidine-2,5-Dione fie (250-300 mesh) acetic acid at 4D@or 24 hours furnishes
the mixture of products which on separation byowol chromatography(Hexane:Ethylacetate, 9:1) giyetized
1-phenyl-1H-pyrrolo [2,3-b] quinolin-2 (3H) -onéa-h and N-(2-(E) -(2,5-dioxo-1-phenylpyrrolidin-3-ylidene)
methyl) phenyl) acetamid@a-h (Scheme-1). Reaction mechanism shows that redudtotme Nitro group of
compound3a-h followed by the isomerization of exocyclic doubté compoundda-h (E) -3-(2-aminobenzylidene)
-1-phenylpyrrolidine-2,5-dione bond t&a-h (2) -3-(2-aminobenzylidene) -1-phenylpyrrolidine-2ilpne, in
compoundba-h the amino group is close proximity to the imidebzaryl carbon which on\& reaction release the
ring strain instead the opening of the pyrrole ramgl undergoes cyclization to give the compoGad in 75%
conversion, while the non-isomerized compoda¢h undergoes acylation with acetic acid under reflardition in
25%. Also reaction of compounti-h with acetic anhydride at room temperature afférel tompounda-h which
was confirmed by TLC and physical constants and spectroscopic analysis.
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Fe, AcOH
X
N-Ar reflux, 18 h 6a-h + 7ah
NH, 52% 48%
4a-h 0
Fe, AcOH

reflux 10 min

9 0 2-Nitro
PhsP, benzaldehyde
| N-Ar othanol N=Ar ethanol

rt

0 (0]
la-h 2a-h 3a-h 6a-h 7a-h
Isolated 66-75% 25-34%
Fe, AcOH
3 reflux, 22 h _
H,N
Ac,0O [ i ?
7a-h 2 o~ N-Ar —— w— X
rt —— N—Ar
NH,

0 0]
L Isolated Unisolated -

4a-h 5a-h

62)Ar=CgHs, 6b)Ar=4-CHsCqHy, 6C)Ar=Ar= 4-OCH3CgHy, 6d)Ar= 4-FCgH,,
6e)Ar= 3'CF3CGH4Y 6f) 4'C|C6H4, 6Q)Ar= 4-BrCgHy,, 6h)AI’=CH2C6H5
Scheme-1

It was noted that, during the synthesis of compdamtand 7a-h if the substituent present on N-aromatic ring show
the effect on reaction time and yield. Thus, thlessituent at present para position is the electi@mating then the
reaction rate is high and also yield is high. Samyl if the substituent at ring is the electronhditawing at para
position then the reaction rate is slow and alstdgi

Table-1: Optimization of time and yield of synthesized compounds 6a-hand 7a-h

Comp.No.6and 7 Time (h QHM%)
20 73| 27
19 72| 28
16 75| 25
22 66| 34
20 68| 32
19 69 | 31
20 70| 30
20 71| 29

SQ|(—~lo|a|o|oc|o

Biological Assay

The antimicrobial activity of the synthesized compds was evaluated by the agar cup plate method. Th
antibacterial and antifungal assays were performeMuller-Hinton broth and Czapek Dox broth respesly.
Evaluation was performed using the bacteria reskaudroth for 24 h at 37C, and the fungi were reseeded in
broth for 48 h at 28C. The antibacterial activity of tested samples staslied against one Gram positive bacteria
Bacillus subtilisNCIM 2250, one Gram negative bacteiacherichia ColIATCC 25922 whileCandida albicans
MTCC 277,Candida tropicalisMTCC 184,Aspergillus nigerMCIM 545 andAspergillus clavatusMTCC 1323
were used as standard fungal strain. The compowads diluted in DMF with required concentration fioassay.
DMF was also loaded as control. Streptomycin amgegfluvin was used as standard to evaluate thenpgtof the
tested compounds under same conditions. The zomhibition was determined from the diameter of #ome of
inhibition using caliper. Each inhibition zone wasasured three times to get average value. Themmumi
inhibitory concentration (MIC) values were deterednon MH agar plates by pouring the molted agaPétri
dishes according to National Committee for Clinidaboratory Standards (NCCLS, M7-A5 January 2000),
containing the following concentrations (mg/mL){dntrol), 5, 10, 15, 20, 30, 40. The MIC was defiras the
lowest concentration tested samples showing nbleifiacterial growth after 24 h incubation perit@z°C.
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Antimicrobial Activity

In vitro antibacterial and antifungal activity df aewly synthesized compounds was screened byidensg zone

of inhibition of growth. The synthesized compouiféia-h) were screened with their different concentratiolesg

with standard antibiotics such as StreptomycingbnL) and Griseofluvin (5 pg/mL) (Table-2). The ués showed
that compounds6g, 6b, 6¢c and 6h) had very low antimicrobial activity while compads @6d-g) showed excellent
antibacterial and antifungal activity with MIC valin between (10 and 15 pg/mL).

From the data it is clear that antimicrobial a¢yivf the compounds5(l-g) influences by changing the substituent’s
on the aromatic ring. Compound 6d having fluorindstituent while, 6e having trifluoro, 6f havinglato, 6g
having bromo substituent. Hence, F, Cl, Br and Slbstituent’'s was showed consistently excelletitraerobial
activity against antibacterial and antifungal stsai

Table-2 Antibacterial and antifungal activity of compounds (6a-h)

Entry | Bacillus subtilis| Escherichia Coli| Candida albicans| Candida tropicalis| Aspergillus niger| Aspergillus clavatus
NCIM 2250 ATCC 25922 MTCC 277 MTCC 184 MCIM 545 MTCC 1323
ZI° (MIC)° ZI (MIC) ZI (MIC) ZI (MIC) ZI (MIC) ZI (MIC)
6a 17.1(25) 17.3(20) - 13.7(20) - 15.3(20)
6b 16.1(20) 14.2(20) 13.5(20) 16.2(20) 17.2(20) 1600(2
6c 14.1 (20) 15.1(20) 16.4(20) 16.8(20) 14.4(20) 120%(
6d 14.6(10) 15.3(10) 13.8(10) 14.7(10) 15.2(10) 13.1(10)
6e 14.1 (10) 17.1(10) 16.8(10) 13.4(15) 17.1(10) 13.1(10)
6f 15.2(10) 14.8(15) 12.4(10) 13.2(15) 16.9(15) 15.3(15)
69 17.2(15) 16.6(15) 18.7(15) 15.2(20) 12.4(15) 16.4(15)
6h 16.1(20) 15.1(20) 14.1(20) 15.3(20) 15.5(20) 14.8(20)
Strept. 16.2(05) 16.4(05) "t n.t. n.t. n.t.
Gris. n.t. n.t. 16.8(05) 17.3(05) 16.9(05) 17.6(05)

Bold values indicates better result&Zpne of inhibition in mm.Minimum inhibitory concentration in ug/mfn.t. not tested
CONCLUSION

We synthesized new N-Aryl Pyrrolo Quinolines by ttesluctive isomerisation ofef-3-(2-nitrobenzylidene)-1-
phenylpyrrolidine-2, 5-dione with iron in aceticidkcThe result from biological activity study pral¢hat6d-g
showed good antibacterial as well as antifungaviagt
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