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ABSTRACT

In the present study, synthesis of some (E)-3-arylidene-3,4-dihydroquinolin-2(1H)-ones (4) derived from 2,3-
dihydro-1H-inden-1-one (1) via NaNsy/H,SO, mediated Schmidt rearrangement in moderate yields has been
reported. The rearrangement occurred by aryl migration without shifting of double bond from exocyclic to
endocyclic position. The structural substantiation of the synthesized compounds was carried out by means of
spectral (IR, NMR and mass) as well as elemental analysis results.

Keywords:  Schmidt rearrangement; E)-2-arylidene-2,3-dihydroH-inden-1-ones; K)-3-arylidene-3,4-
dihydroquinolin-2(H)-ones.

INTRODUCTION

Quinolin-2(1H)-one and its derivatives are interesting structonatifs which are found in many naturally and
nonnaturally occurring compounds]. Various compounds containing the quinolinoneiety as a key structural
feature possess different types of biological prigg[2] which have gained the attention of several aeseers
worldwide. Similarly, 3,4-dihydroquinolin-26)-one scaffold is found to be a crucial element rirany
pharmacologically and biologically active compourj@s They have also received considerable attenasn
precursors of some other biologically active commsf4]. Quinolinone derivatives exhibit a wide rangé o
applications in medicing] and agriculturg6]. They are found aantioxidant and antiulcer agd{, f-adrenergic
blocking agenf8], antidepressan{8], effective against various types of cancers antbimmune disorders such as
multiple sclerosis (MS), rheumatoid arthritis, ystc lupus erythematosis, and autoimmune enceplyaldis
[10], bronchial asthmfl1], peripheral vascular disegde?], etc. Numerous methods have been developetein
past for the synthesis of quinolinone derivatijiey. Nevertheless, there always exists a needdgeloping newer,
more efficient and convenient synthetic routes ttoese types of compounds in view of their wide earod
applications. Schmidtearrangement [14] has since long been recognigedna of the useful methods for the
synthesis ofN-substituted amides and lactams [15]. The variapeets of chemistry of Schmidt rearrangement
have been extensively reviewed by different redearc [16]. Moreover, this transformation also finasny
applications in the synthesis of a variety of haetgclic compounds [17], alkaloids [18], and azaraitks [19].
Although literature records spate of publicatiomsSthmidt rearrangement of a variety of saturay@ticketones,
chemists in the past have exhibited only sporadienion on the Schmidt rearrangement ogf-unsaturated
ketones. Considering this and in continuation of msearch on nitrogen containing heterocycles,[RD]this
research paper, we wish to report the synthessewéral E)-3-arylidene-3,4-dihydroquinolin-2€)-ones 4) by
Schmidt rearrangement dE)-2-arylidene-2,3-dihydroH-inden-1-ones3) which, in turn, were derived from 2,3-
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dihydro-1H-inden-1-one ). Our main aim in the present investigation wasxamine whether (i) ketone8)(
undergo aryl or vinyl migration, and (ii) the remmgement is accompanied by movement of double hamd
exocyclic to endocyclic position or not.

MATERIALS AND METHODS

2.1 General: The chemicals (AR and LR grade) used in the ptesemstigation were procured from Sigma-
Aldrich, Qualigens, CDH and Spectrochem. All thévepts were used as such or after necessary @tidficin
accord with the standard literature procedures. Siimthesis of different compounds was achievedtibyng on a
magnetic stirrer and/or heating on a water battdtihg mantle. Melting points (mp °C) of the syntlzed
compounds were determined on an electrothermalrafysain open head capillaries and are uncorreétedty of

all the synthesized compounds was checked by #yer Ichromatography (TLC) using precoated silida(lg€ 5.,
200 mesh) plates as stationary phase and diffemmbinations of solvents as mobile phase. The limaton of
the spots was carried out by using UV chamber adithé adsorption. The progress of the reactiorgaich case,
was also monitored by TLC on aliquots of reactiartare withdrawn at different intervals of time. &lynthesized
compounds were characterized by employing differspéctral (IR, NMR, Mass) and elemental analytical
techniques. IR spectra of the synthesized compouwvete scanned on Perkin Elmer Spectrum, BX Il FTIR
spectrometer using potassium bromide (KBr) pelltsi absorption frequencies) (are stated in cm The
intensities of absorptions are presented as foll@vstrong;m, medium;w, weak. The'H NMR and**C NMR
spectra of the synthesized compounds were recasdeBruker Advance 300/400 MHz spectrometer at 300/4
MHz and 75/100 MHz, respectively in CDCIhe chemical shifts are reported in parts perionil(d ppm) using
tetramethylsilane (TMS) as anternal standard. The peak patterns are indicasefbllows: s, singlet; br s, broad
singlet; d, doublet; t, triplet; g, quartet; m, tipiet; dd, doublet of doublets. The coupling camst{J) values are
reported in Hertz (Hz). Mass spectra were recomed\gilent 6310 LCMS ION TRAP spectrometer. Theufig
given in the parenthesis represents relative iitieasrresponding to the base peak taken as ERf®nental analyses
were performed on Vario Micro Cube Elementar CHM&Igser.Elemental analytical results for C, H and N were
found within +0.4% of the theoretical values.

2.2 General procedure for the synthesis of)-2-arylidene-2,3-dihydro-1H-inden-1-ones (3):To a solution of
2,3-dihydro-H-inden-1-ong1, 1.32 g, 0.01 mole) and an appropriate 4-substitbienzaldehyde2(0.01 mole) in
ethanol (150 mL) was added NaOH solution (30 mlz, i) drop wise while stirring on a magnetic stirtgy

keeping the temperature below 5 °C. The crude mtodrecipitated out from the reaction mixture witka few
minutes. The stirring was continued for furtherrB. at room temperature. The solid thus obtained filtered,
washed with cold ethanol and then with water uthté pH of the wash out was neutral, dried and aiby
crystallization from ethanol to furnish the corresgding €)-2-arylidene-2,3-dihydroH-inden-1-oneq3) [21] in

high 84% yields. The characterization data of thepounds §a—3f are given below.

(E)-2-(4-bromobenzylidene)-2,3-dihydro-H-inden-1-one (3a)

Yield 84%, mp 180-183 °(Lit. [22] mp 184.5 °C); IR (KBr, cil): 1693 §, C=0, str.), 1606s{ C=C, str.), 1502,
1412, 1366, 1320, 1147, 1052, 856, 741, 623, B4NMR (400 MHz, CDCJ): & 4.02 (s, 2H, 3-H), B9 (d, 2H,J

= 8.4 Hz, 3H & 5'-H), 7.45-7.76 (m, 6H, 4-H, 5-H, 6-H!-BI, 6-H, Hy), 7.86 (d, 1HJ = 7.6 Hz, 7-H);*C NMR
(100 MHz, CDC}): 8 32.36 (G), 123.26, 124.05, 126.25, 127.40, 128.51, 130182,62, 133.74, 133.96, 134.16,
137.85, 149.38 (&), 194.10 (Q).

(E)-2-(4-ethylbenzylidene)-2,3-dihydro-H-inden-1-one (3b)

Yield 80.3%, mp 160-162 °C [23]; IR (KBr, ¢th 1695 &, C=0, str.), 16125 C=C, str.), 1606, 1554, 1462, 1319,
1290, 1192, 1097, 954, 837, 736, 677, S35NMR (400 MHz, CDCJ): & 1.28 (t, 3H,J = 7.52 Hz, 4CH,CHb),
2.69 (q, 2HJ = 7.52 Hz, 4CH,CHj), 4.09 (s, 2H, 3-H), 7.29-7.58 (m, 5H, 4-H, 5-FHH63-H, 5-H), 7.61 (d, 2H,
J=7.72Hz, 2H & 6'-H), 7.66 (s, 1H, ij, 7.89 (d, 1HJ = 7.52 Hz, 7-H);*C NMR (100 MHz, CDGJ)): § 15.31
(4'-CH,CHj3), 28.79 (4CH,CHy), 32.47 (G), 124.27, 126.18, 127.60, 128.51, 130.87, 13218RB.80, 133.98,
134.51, 138.08, 146.45, 149.60:{C194.37 ().

(E)-2-(4-methoxybenzylidene)-2,3-dihydro-#H-inden-1-one (3c)

Yield 86%, mp 139-141 °C (Li{22,24] mp 141 °C); IR (KBr, cf): 1694 6, C=0, str.), 1625r, C=C, str.), 1601,
1515, 1466, 1423, 1257, 1185, 1099, 1024, 957, B22, 673, 525'H NMR (400 MHz, CDCJ): § 3.81 (s, 3H, 4
OCHg), 4.04 (s, 2H, 3-H), 7.04 (d, 2d,= 8.8 Hz, 3H & 5-H), 7.41-7.76 (m, 6H, 4-H, 5-H, 6-H-B, 6-H, Hy),
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7.90 (d, 2H,J = 7.6 Hz, 7-H):*C NMR (100 MHz, CDGJ): § 32.35 (G), 55.81 (40OCH,), 115.02 (G & Cs),
123.92, 127.07, 128.06, 127.94, 132.99, 133.29,153335.06, 137.91, 150.294f; 161.08 (G), 193.71 (G).

(E)-2-(4-nitrobenzylidene)-2,3-dihydro-H-inden-1-one (3d)

Yield 82%, mp 248-250 °C (Lit. [24] mp 251-252 °@ (KBr, cm?): 1695 §, C=0, str.), 1612r, C=C, str.),
1608, 1564, 1496, 1419, 1292, 1170, 1024, 854, 38, 586;'H NMR (400 MHz, CDCJ): 5 4.09 (s, 2H, 3-H),
7.43-7.89 (m, 4H, 4-H, 5-H, 6-H,/H 7.94 (d, 1HJ) = 7.6 Hz, 7-H), 8.08 (d, 2H),= 8.80 Hz, 2H & 6'-H), 8.31 (d,

J = 8.8 Hz, 3H & 5'-H); **C NMR (100 MHz, CDC)): & 32.37 (G), 123.55, 124.12, 125.03, 126.30, 128.11,
130.87, 131.00, 135.31, 138.48, 141.67, 147.56,(T19.34 (G,), 193.60 (Q).

(E)-2-(4-(dimethylamino)benzylidene)-2,3-dihydro-H-inden-1-one (3e)

Yield 80.8%, mp 166—168 °C (Lit. [25,26] mp 167-189); IR (KBr, cm®): 1680 6, C=0, str.), 1611, C=C,
str.), 1598, 1502, 1498, 1332, 1150, 1035, 1015, 825, 741, 633, 512H NMR (400 MHz, CDCJ): § 3.11 (s,
6H, 4-N(CHs),), 3.98 (s, 2H, 3-H), 6.78 (d, 2Hd,= 8.4 Hz, 3H & 5'-H), 7.38-7.73 (m, 6H, 4-H, 5-H, 6-H;-H,
6'-H, Hy), 7.86 (d, 1HJ = 8.0 Hz, 7-H)*C NMR (100 MHz, CDGJ): § 32.28 (G), 40.25 (4N(CHs),), 112.25 (G
& Cs), 123.92, 124.10, 127.94, 128.06, 129.32, 133188,29, 134.75, 137.86, 149.62:;{C150.92 (G), 194.11
(Cy).

(E)-2-(3-hydroxy-4-methoxybenzylidene)-2,3-dihydro-#H-inden-1-one (3f)

Yield 85.4%, mp 175-178 °C [27]; IR (KBr, ¢th 3410 m, O-H, str.), 16855 C=0, str.), 1610r), C=C, str.),
1517, 1382, 1193, 1076, 968, 858, 742, 6ALNMR (400 MHz, CDC)): & 3.95 (s, 3H, 40CH,), 4.02 (s, 2H, 3-
H), 5.81 (br s, 1H, '30H, exchangeable with, D), 6.92 (d, 1H,)s¢ = 8.48 Hz, 5H), 7.19 (dd, 1HJss = 8.48 Hz,
Js»=1.88 Hz, 6H), 7.32 (d J,¢ = 1.88 Hz, 2H), 7.40-7.62 (m, 4H, 4-H, 5-H, 6-H 4 7.90 (d, 1HJ = 7.6 Hz, 7-
H); *C NMR (100 MHz, CDGCJ): § 32.46 (G), 56.03 (40OCH;), 110.74 (G), 115.67 (G), 124.33, 124.95, 126.15,
127.59, 129.04, 132.94, 133.98, 134.41, 138.20 @, Gs, G, C;, Cia, G4 Cp, Cs), 145.80 (G), 148.05 (@),
149.60 (Gy), 194.44 (@).

2.3 General procedure for the synthesis of)-3-arylidene-3,4-dihydroquinolin-2(1H)-ones (4):To a cooled
suspension off)-2-arylidene-2,3-dihydroH-inden-1-one §, 0.0093 mole) and sodium azide (1.30 g, 0.02 minle)
chloroform (50 mL), was added conc,30;, (5 mL) dropwise with continuous stirring on a matja stirrer while
maintaining the temperature below 40 °C. After #uklition was over, the reaction mixture was furtstired at
room temperature. The progress of the reaction masitored through TLC on aliquots withdrawn frometh
reaction mixture (after neutralization and extraa}iat regular intervals of time. After completiohthe reaction,
contents were cooled and poured into crushed ibe. chloroform layer was separated and aqueous lager
extracted with chloroform (3x50 mL). All the exttacwere combined with chloroform layer and driecerov
anhydrous Nz, which upon concentration under reduced pressurgshied a residue that was chromatographed
over a column of silica-gel. Elution of the columith hexane:ethyl acetate (95:5, v/v) afforded lidsehich upon
crystallization from a suitable solvent furnishée ttorrespondingg)-3-arylidene-3,4-dihydroquinolin-2€)-ones
(4) in good yields. The characterization data ofdbmpounds4a—4f are given below.

(E)-3-(4-bromobenzylidene)-3,4-dihydroquinolin-2(H)-one (4a)

Time required for completion of reaction 9h; whitgstals (ethanol), yield 71%; mp 274—276 °C; IRB(Kcm™):
3307 fm, N-H, str.), 1664g C=0, str.), 15985 C=C, str.), 1510, 1477, 1408, 1283, 1171, 108D, 825, 740,
678, 503H NMR (300 MHz, CDC)): 5 3.99 (s, 2H, 4-H), 6.85 (d, 1H,= 8.4 Hz, 8-H), 6.99 (d, 1H,= 8.4 Hz, 6-
H), 7.13-7.26 (m, 2H, 5-H, 7-H), 7.41 (d, 2Hs 8.4 Hz, 3H & 5'-H), 7.58 (d, 2HJ = 8.4 Hz, 2H & 6'-H), 7.91
(s, 1H, H), 9.57 (br s, 1H, NH, exchangeable witbQ); 13C NMR (75 MHz, CDC)): § 29.70 (G), 115.71, 123.41,
124.49, 126.55, 127.80, 130.72, 131.55, 131.98,2B34135.07, 136.33, 137.86, 169.33)(ESI-MS m/z: 313
(M*, 100)/315 (M'+2, 95), 312 (62.5)/314 (61.3), 296 (25)/298 (24235 (15.2)/287 (15.4), 233 (12), 170
(6.3)/172 (6), 89 (14)Anal. Calcd. for GgH1,BrNO (313.01): C, 61.17; H, 3.85; N 4.46. Found:60,92; H, 4.09;
N, 4.75.

(E)-3-(4-ethylbenzylidene)-3,4-dihydroquinolin-2(H)-one (4b)

Time required for completion of reaction 11h; gell crystals (benzene), yield 62.2%; mp 192—-193IRC(KBr,
cm?): 3269 M, N-H, str.), 1670g C=0, str.), 1602s{ C=C, str.), 1512, 1425, 1369, 1220, 1178, 106921908,
840, 745, 698'H NMR (300 MHz, CDC}): 6 1.27 (t, 3H,J = 7.5 Hz, 4CH,CHs), 2.69 (q, 3HJ = 7.5 Hz, 4
CH,CHj), 4.03 (s, 2H, 4-H), 6.83 (d, 1H,= 7.5 Hz, 8-H), 6.96 (d, 1H,= 7.5 Hz, 6-H), 7.06-7.25 (m, 2H, 5-H, 7-
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H), 7.29 (d, 2HJ = 8.1 Hz, 3H & 5'-H), 7.59 (d, 2HJ = 8.1 Hz, 2H & 6'-H), 7.92 §, 1H, H), 9.23 (br s, 1H,
NH, exchangeable with ); **C NMR (75 MHz, CDC}): 8 15.23 (4CH,CHjs), 27.53 (4CH,CHs), 30.71 (G),

115.93, 121.64, 123.18, 126.33, 127.52, 130.22,45311.33.52, 134.95, 136.64, 138.23, 146.03, 16{C98 ESI-

MS m/z: 263 (M, 100), 262 (64.6), 246 (27.1), 235 (16.4), 232)391 (9.6), 89 (13.4), 77 (6.2)nal. Calcd. for
C1gH17/NO (263.13): C, 82.10; H, 6.51; N 5.32. Found: £48; H, 6.36; N, 5.57.

(E)-3-(4-methoxybenzylidene)-3,4-dihydroquinolin-2(HH)-one (4c)

Time required for completion of reaction 8h; whitystals (methanol), yield 64.7%; mp 184-187 °C(K®Br, cnm
1): 3245 M, N-H, str.), 1670 C=0, str.), 16065 C=C, str.), 1478, 1310, 1214, 1056, 915, 860, 824, 523;H
NMR (300 MHz, CDC}): 6 3.84 (s, 3H, 40CHg), 4.06 (s, 2H, 4-H), 6.78 (d, 2H,= 8.1 Hz, 3H & 5’-H), 6.89 (d,
1H,J = 8.4 Hz, 8-H), 7.18-7.31 (m, 3H, 5-H, 6-H, 7-H)36 (d, 2HJ = 8.1 Hz, 2H & 6'-H), 7.79 (s, 1H, B,
8.57 (br s, 1H, NH, exchangeable with@; **C NMR (75 MHz, CDC)): & 30.63 (G), 56.03 (4OCH;), 113.62,
114.98, 121.63, 123.82, 128.33, 130.70, 131.55,2834.35.07, 136.33, 139.41, 156.23)CL65.32 (G); ESI-MS
m/z: 265 (M", 100), 264 (65.3), 250 (8.3), 248 (32.7), 237 (B2R2 (27), 121 (7), 91 (5.3), 89 (20.#nal. Calcd.
for C;7;H1sNO, (265.11): C, 76.96; H, 5.70; N 5.28. Found: C0®B7H, 5.41; N, 5.54.

(E)-3-(4-nitrobenzylidene)-3,4-dihydroquinolin-2(1H)-one (4d)

Time required for completion of reaction12h; yetlorystals (methanol), yield 59%; mp 250-254 °C{(K®Br, cnm

1): 3325 M, N-H, str.), 1662¢ C=0, str.), 15965 C=C, str.), 1478, 1326, 1288, 1172, 1146, 1096, 945, 612,
502;"H NMR (300 MHz, CDCJ): & 3.99 (s, 2H, 4-H), 6.84 (d, 1H,= 8.1 Hz, 8-H), 6.94-7.27 (m, 3H, 5-H, 6-H, 7-
H), 7.84 (s, 1H, i, 8.07 (d, 2HJ = 8.4 Hz, 2H & 6'-H), 8.32 (d,J = 8.8 Hz, 3H & 5'-H), 9.85 (br s, 1H, NH,
exchangeable with fD); *C NMR (75 MHz, CDCJ): & 30.53 (G), 114.86, 122.56, 124.38, 126.37, 127.46, 130.56,
131.60, 136.12, 138.13, 139.65, 142.35, 147.23,(067.26 (G); ESI-MS m/z: 280 (M, 100), 279 (70), 263
(35.6), 252 (15.2), 250 (11), 222 (25), 123 (1489,(22.4).Anal. Calcd. for GeH12N,0O5 (280.08): C, 68.56; H,
4.32; N 9.99. Found: C, 68.27; H, 4.62; N, 9.71.

(E)-3-(4-(dimethylamino)benzylidene)-3,4-dihydroquindin-2(1H)-one (4e)

Time required for completion of reaction 12h; yellorystals (benzene), yield 70%; mp 290-292 °C(HBr, cm’
1): 3295 M, N-H, str.), 1660 C=0, str.), 16035 C=C, str.), 1523, 1440, 1363, 1224, 1192, 1168, 817, 731,
528;"H NMR (300 MHz, CDC)): & 3.07 (s, 6H, 4N(CH),), 4.09 (s, 2H, 4-H), 6.75 (d, 2H,= 8.7 Hz, 3H & 5'-
H), 6.87-7.01 (m, 2H, 6-H, 8-H), 7.11-7.30 (m, B, 7-H), 7.64 (d, 2HJ = 8.7 Hz, 2H & 6'-H), 7.85 (s, 1H,
Hp), 10.11 (br s, 1H, NH, exchangeable withOD, 13C NMR (75 MHz, CDC}): & 32.28 (G), 40.25 (4N(CHs),),
111.92, 115.40, 121.86, 122.93, 124.11, 127.91,7B3031.56, 135.52, 137.58, 140.23, 149.23,(C66.45 (G);
ESI-MS m/z: 278 (M, 100), 277 (64.5), 261 (36), 250 (14.5), 89 (23MHal. Calcd. for GgH1gN,O (278.14): C,
77.67; H, 6.52; N 10.06. Found: C, 77.38; H, 6 N59.84.

(E)-3-(3-hydroxy-4-methoxybenzylidene)-3,4-dihydroquiolin-2(1H)-one (4f)

Time required for completion of reaction 11h; whitgstals (ethanol), yield 68.6%; mp 214-216 °C;(K®r, cnm

1): 3361 (M, O—H, str.), 3219r, N-H, str.), 1668 C=0, str.), 15955 C=C, str.), 1450, 1354, 1143, 995, 877,
619;'H NMR (300MHz, CDC)): 5 3.78 (s, 3H, 40CH;), 4.06 (s, 2H, 4-H), 5.82 (br s, 1H;BH, exchangeable
with D,0), 6.86 (d, 1HJse = 8.7 Hz, 5H), 6.92—7.29 (m, 4H, 5-H, 6-H, 7-H, 8-H), 7.2@81(dH, Jss = 8.7 Hz,Js>

= 2.4 Hz, 6H), 7.36 (d, 1HJ,¢ = 1.88 Hz, 2H), 7.76 (s, 1H, I, 10.03 (br s, 1H, NH, exchangeable withCL;
3C NMR (75 MHz, CDC)): & 29.83 (G), 56.12 (40CH;), 112.98 (G), 114.67 (G), 115.46, 120.56, 122.65,
124.03, 127.52, 128.45, 134.87, 137.12, 139.08,124045.23 (g), 156.23 (G), 166.35 (G); ESI-MS m/z: 281
(M™, 100), 280 (60.2), 264 (35.4), 253 (13.4), 89 §22Anal. Calcd. for G/H1sNO; (281.11): C, 72.58; H, 5.37; N,
4.98. Found: C, 72.80; H, 5.56; N, 5.21.

RESULTS AND DISCUSSION
The strategy towards the synthesis of quinolingdgsnvolves an initial condensation of 2,3-dihydrd-inden-1-
one () with appropriate benzaldehyde®) (n base-catalyzed conditions to give)-@-arylidene-2,3-dihydroH-

inden-1-ones3a-3f), which upon subsequent Schmidt rearrangementMatky/H,SO, furnished the corresponding
(E)-3-arylidene-3,4-dihydroquinolin-2H)-ones 4a-4f) in good yields (59-71%) (Scheme 1).

193



Satbir Mor et al Der Pharma Chemica, 2016,8 (17):190-199

0 R2
NaOH/C,HsOH
+ OHC R! >
49Ctort, strring

1 2

2a,3a,4a, R'=Br,R?=H

2b, 3b, 4b, R'=C,Hs,R?=H
2¢, 3¢, 4¢, R'=0CH;,R>=H
2d, 3d, 4d, R'= NO,,R>=H
2e, 3e. 4e, R' =N(CH;),. R>=H
2f, 3f, 4f, R' =OCH;, R =OH

Scheme 1

The 2,3-dihydro-H-inden-1-one 1) is commercially available and was procured froigng&-Aldrich. The E)-2-

arylidene-2,3-dihydro-H-inden-1-ones 3a—3f) were prepared by the condensation of 2,3-dihyidtenden-1-one
(1) with appropriate 4-substituted benzaldehydes-Zf) in the presence of NaOH/EsOH by stirring in high
yields (80.3—86%) following the procedure as ddstiin literature [21]IR spectra of the entire synthesizé&g-g-

arylidene-2,3-dihydroH-inden-1-ones 3a-3f) exhibited characteristic absorptions due to C=@d aC=0
stretchings in the regions at 1606—1625"cand 1680-1695 ci respectively [23]. ThéH NMR spectra of
arylidenes 8a-3f), in each caseshowed a characteristic one-proton douhlet 7.52—7.80)n the region ab 7.86—
7.94 due to GH besides other aromatic and non-aromatic protspmances. The most distinguishing featuré®f
NMR spectra of3a-3f is the presence of a signal in the regio 48©3.15-194.73 ascribable tq [28]. Another
noteworthy feature is the appearance of a sign#tenregion at 149.34-154.97 which was assigned tQ. Che

signals due to the remaining carbons were appéartbe expected regionsife experimental).

All the (E)-2-arylidene-2,3-dihydroH-inden-1-ones 3) were next converted into their correspondirtf)-3-
arylidene-3,4-dihydroquinolin-2f)-ones 4) by Schmidt rearrangement. Initiallyy a cooled suspension d)¢2-
(4-bromobenzylidene)-2,3-dihydrddtinden-1-one3a,2.771 g, 0.0093 mole) and sodium azide (1.30 @ MOle)

in chloroform (50 mL), was carefully added conc,SBy (5 mL) dropwise with continuous stirring while
maintaining the temperature below 40 °C. After #uglition was over, the reaction mixture was furtbignred at
room temperature for 9h by which time TLC analyffishe reaction mixture revealed complete disappeae of the
starting material. The usual work up of the resgltireaction mixture afforded a residue which was
chromatographed over a column of silica-gel. Elutad the column with hexane-ethyl acetate (95:5) gave a
solid which was crystallized from ethanol to affofffl)-3-(4-bromobenzylidene)-3,4-dihydroquinolin-2{tone
(44@) as white crystals in 71% yield, mp 274-276 °C.

The structure offa was established on the basis of its spectral fRNMR, **C NMR and mass) as well as
elemental analysis results. IR spectrundafdisplayed an absorption band of medium intereity307 crit due to
N-H stretching of secondary amide. Another notelyofeature was the presence of two strong bandéé¢ cm'
and 1598 cm due respectively t&=0 and C=C stretchings af-unsaturated amide group as found in analogous
3,4-dihydroquinolinones [29]. Thid NMR (300 MHz, CDC}) spectrum of4a, in the aliphatic region displayed a
two-proton singlet ab 3.99 ascribable to the protons located atN&xt towards the lower field, was observed a
one-proton doublet)(= 8.40 Hz) ab 6.85 due to gH. It was followed by another doublel € 8.40 Hz) integrating
for one proton due to g&H which appeared & 6.99. The signal due tos® and G-H was observed as a two-
proton multiplet in the region a 7.13-7.26. All these assignments find support fribim results reported in
literaturefor '"H NMR spectra of analogous compounds [29-31]. Nextiards the lower field, in the aromatic
region of spectrum, was observed a two-proton d=ufl = 8.40 Hz) atd 7.41 ascribable to #£H and G-H
followed by another doubled & 8.40 Hz) integrating for two protons located at.58easily assigned to,&H and
Ce-H. At the lowest field of the spectrum, was locateone-proton singlet at7.91 attributable to vinylic proton,
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i.e. C-H in accord with the results reported in literatfior similar protons in analogous compounds [Z9f N-H
proton, however, was observed as a broad singiehémgeable with D) atd 9.57.

The structure ofda was further supported by itSC NMR spectrum, which showed signals due to fourtee
magnetically non-equivalent carbons. In the higlfieddl of the spectrum, was observed a signa a8.70 which
was undoubtedly assigned tq. Elowever, the signal displayed at the lowest figldhe spectrum &t 169.33 was
easily assigned to carbonyl carbom, C,. These assignments rest upon the results reportéebrature for'*cC
NMR spectra of analogous quinolinone derivative8].[2The remaining carbons of quinolinone part and 4
bromobenzylidene groupg. C;, Cis, Gs, Cs, Cr, G, Gaa, G, Crr, Gy 60 Cs, 5, and G displayed signals a@t115.715
123.41,6 124.495 126.55,6 127.80,6 130.726 131.556 131.98,6 134.28,6 135.07,6 136.33 and 137.86.

Furthermore, the structure & was confirmed by its mass spectrum which showedettpected isotopic peaks in
the ratio 1:1 due to the presence of one bromiom ah the molecule. The molecular ion {Mpeak was observed
as base peak at m/z 313 (100%)/315 (95%). The atmxtdant peak (f1) was located at m/z 312 (62.5%)/314
(61.3%) which corresponds to the loss of a hydroggm molecular ion probably from the benzylic ny&the
group. A noteworthy feature of the mass spectrudaoivas the elision of OH17 mass units) from the molecular
ion to give ion peak at m/z 296 (25%)/298 (24.7%He most plausible contender for this ion peak -g-3
bromobenzyl)quinolinium cation. Further, the sedignoss of CO (28 mass units) and 4-BHCH,C=N (196
mass units) from the molecular ion furnished iorakzeat m/z 285 (15.2%)/287 (15.4%) and m/z 89 (14%)
respectively. Direct loss of bromine atom from thelecular ion furnished an ion peak at 233 (12%).i#n peak
of relatively low abundance was also obtained d@ueromotropylium cation at m/z 170 (6.3%)/172 (6)0%he
genesis of all these peaks is sketched in Scheme 2.

@El Nor: O“@i“[o@

m/z 296 (25%)/298 (24.7%)

+ m/z 312 (62.5%)/314 (61.3%)
H o |
m/z233 (120/) m/z 313 (IOO%)/3 15 (95%) m/z 285(15.2%)/287 (15.4%)
l l -BrC¢H,CH,CN
.'/ + \,‘/Br
m/z 170 (6.3%)/172 (6.0%) m/z 89 (14%)
Scheme 2

Additionally, the elemental analysis result4afwas found in consistent with its molecular formlaal. Calcd. for
C1eH12BrNO (313.01): C, 61.17; H, 3.85; N 4.46. Found6Q.,92; H, 4.09; N, 4.75.

To explore the generality of the reaction, the Scdhmearrangement of the remaining aryliderg&s-8f) was carried
out under similar reaction conditions as employad3fa. Here again, the usual work up of the reaction méxtu
yielded the correspondinde)-3-arylidene-3,4-dihydroquinolin-2()-ones #b—4f) in good yields (59—-70%). The
structures of all the products thus obtained wereoborated on the basis of their spectral (fRNMR, *C NMR

and mass) and elemental analysis data. IR spettdb-@f, in each case, exhibited the characteristic medium
intensity absorption band in the region at 3219538&i* due to N-H stretching of secondary amide. The two
strong absorption bands observed in the regior660—1670 ci and 1595-1606 chmwere assigned to C=0
stretching and C=C stretching, respectively. THENMR spectra ofib—4f, in each case, displayed a two-proton
singlet in the region & 4.03-4.21 which could safely be assigned to tlo¢ops located at £In 4b—4d, the one-
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proton doubletJ = 7.50-8.40 Hz) due togtH was observed in the regiond6.83-6.89 while ile, theresonance
due to G-H got merged with &H which were appeared as a two-proton multiplethim region ab 6.87—7.01. In
4b, Cs-H was observed as a one- proton douhlet 7.50 Hz) ab 6.96 while the signal due tosEl and G-H was
observed as a multiplet integrating for two protonthe region ab 7.06—7.25. Imlc and4d, the signal due to{H,
Ce-H and G-H was observed as a three-proton multiplet inrdgon atd 6.94—7.31whereas e, a two-proton
multiplet observed in the region &f7.11-7.30 was assigned tg-8 and G-H. However, indf, the resonances due
to Gs-H, Cs-H, C;-H and G-H were appeared as a four-proton complex multipléhe region aé 6.92—-7.29. At the
lowest field, in*H NMR spectra ofib—4f, in each case, was located a one-proton singléeimegion ab 7.76—7.92
attributable to vinylic proton (g£H). Further, the N-H proton was observed as adgiaglet (exchangeable with
D,0) in the region af 8.57-10.11. The signals due to the remaining aticraad aliphatic protons were observed
in the expected regions. TA%® NMR spectra oftb—4f, in each case, in the aliphatic region, exhib#esignal in
the region ab 29.83-32.28 attributable ta,GAnother characteristic feature was the presehees@nal in the most
downfield region at 165.32-167.26 which was indubitably assigned io T®e signals due to the remaining
aromatic and aliphatic carbons were observed irtipected regions. Further, the mass specté-eff showed the
expected fragmentation pattern and their elememtalysis data were also found in good agreemetit thigir
molecular formulae\{de experimental).

In principle, Schmidt rearrangement &){2-arylidene-2,3-dihydroH-inden-1-ones3a-3f) is expected to furnish
4a-4f (by aryl migration in which configuration around=C is E)), 5 (by aryl migration in which configuration
around C=C is4)), 6 (by vinyl migration in which configuration arour@=C is E)) and7 (by vinyl migration in
which configuration around C=C ig)) (Scheme 3). A distinction between these stresturas been made on the
basis ofH NMR spectral studies.

NaN3/H,SO, | CHCls, stirring, rt

R' = Br, C,Hs, OCH3, NO,, N(CH3),; R>=H, OH

Scheme 3

If the isoquinolinonesp and7 had been obtained by Schmidt rearrangemen&pR{arylidene-2,3-dihydroH-
inden-1-ones3a-3f) through vinyl migration, then g&H must have resonated in the downfield regionhigirt'H
NMR spectra as evidenced earlier by Blastal.[32] in analogous isoquinolinones in which simisoton appears
at 8 8.15. However, no such signal in the downfieldeoagvas observed in the isolated produtas4f, and G-H
appeared in the region at 6.85-7.%%refore, formation o6 and 7 stands rejected. On the other hand, if the
quinolinones 4) have an alternate structures, 5, in which configuration around C=C i), then the signal due,C

H might have appeared in somewhat an upfield reiidts "H NMR spectrunj33]. Therefore, the appearance of
Cs-H relatively in a downfield region supports the stune 4 for the product of Schmidt rearrangement3adind
formation of5 alsostands rejected.

One more interesting point which deserves attenhkiere is that during the Schmidt rearrangemens8,othe
possibility of movement ofa,f-unsaturated double bond from exocyclic to enddacyglosition to furnish
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qguinolinone 8) can not be avoidedf this migration had happened, it must have exbibia two-proton signal due
to Cy-benzylicCH, group and a resonance characteristic of thei/lic proton in the!H NMR spectrum of the
product formed but no such type of resonances wbserved in the present investigation. Thus, it lsarstated
without any reservation that there occurs no moverogo,f-unsaturated double bond from exocyclic to endacycl
position during the Schmidt rearrangementi)fZ-arylidene-2,3-dihydroH-inden-1-ones3).

R! =Br, C,Hs, OCH;, NO,, N(CH3),
R?=H, OH

All these arguments support the formation &)-8-arylidene-3,4-dihydroquinolin-2()-ones §4) by Schmidt
rearrangement ofE)-2-arylidene-2,3-dihydroH-inden-1-ones 3) through aryl migration in which configuration
around C=C bond is retained.

Mechanistically, the transformation 8f— 4 is envisaged to occur through an initial protonaid carbonyl group

followed by nucleophillic attack by the nitrogenofdrazoic acid to afford the intermedia® hich subsequently

loses a molecule of water to furnish that subsequently undergoes aryl migration toi$liricarbocation1(1). The

carbocation 11) upon nucleophillic attack by J@ followed by loss of a proton and subsequent tast@ation

affords the quinolinonedf (Scheme 4).
0

(a)

(b)
-N, 3K Vinyl
migration
+

g SN
HZO S
Q R

Rl

Tautomerization

R'=Br, C,H;, OCH;, NO,, N(CH3),; R?=H, OH

Scheme 4

CONCLUSION

From the above discussion, it is evident that dutime NaN/H,SO, mediated Schmidt rearrangement Bj-2-
arylidene-2,3-dihydroH-inden-1-ones 3) at normal temperature under stirring, exclusivatyl migration has
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occurred without shifting of the exocyclic doublenlol to endocyclic position thereby affordirtg)3-arylidene-3,4-
dihydroquinolin-2(H)-ones 4) in moderate yields.
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