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Absiraci

Anhydrous indium trichloride is found to catalyze the reaction of Schiff’s bases derived from substituted
anilines with hloro-1H-indole-2-carboxaldehyde and 3-chlorobenzo[b]thiophene-2-carboxaldehyde which
resulted in new route to indolyl and benzo[5]thienyl imines. These imines reacted with cyclopentadiene and
3,4-dihydro-2H-pyran to afford new quinoline derivatives in good yields. © 1999 Elsevier Science Lid. All rights reserved.
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The Diels-Alder reaction of imines is a powerful synthetic method for the construction of
nitrogen heterocycles[1,2]. We have recently reported an efficient synthesis of quinoline

derivatives[3-5] by imino Diels-Alder reaction of Schiff’s bases catwlyzed by indium
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synthesis of f3-carboline derivatives by imino Diels-Alder reaction of Schiff’s bases catalyzed

by indium trichloride. B-Carboline derivatives possess a wide range of blologncal activities.

although a few reports[9-11] are available for the construction of B-carbohne derivatives by
cycloaddition reactions.

In this paper we describe the results obtained in an attempt to synthesize B-carboline
derivatives by the reaction of Schiff’s bases 1 with 3-chloro- 1_H-indole~2—carboxaldehyde 2 or
with 3-chlorobenzo{b}thiophene-2-carboxaldehyde § and t

derivatives by the imino Diels-Alder reaction of the newly formed imines with cyclopentadiene
and 3,4-dihydro-2H-pyran catalyzed by indium trichloride.
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-Benzylidene 4-chloro-2-methy
carboxaldehyde 2 in the presence of 20 mol % indium trichloride and stirred at room
temperature . After 2 h, new product was obtained in 75 % yield. We expected the formation
of B-carboline derivative 3 (Scheme 1) , but examination of the spectral data revealed the
formation of indolyl imine 4a instead.

Scheme 1
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The structure of the product was confirmed by single crystal x-ray analysis [12]. The
formation of an imines 4 by the reaction of an imines 1 with aldehydes was not reported in the
literature. The above reaction is a simple and mild method for the preparation of indolyl imines;
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which requires ref 1uxmg in toluene [13].The reaction may proceed through the coordination of
indium trichloride with the carbonyl group of 2 and subsequent reaction with Schiff’s bases 1 to
form an oxazetidine intermediatc which then forms the imines 4 as outlined in Scheme 2.

la a R'=CHj; R*=Ck; R*=H
b R'=R3=H; R*=CH;
¢ R'=R*=CH;; R*=H

4a-c
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When we treated 3-chlorobenzo[b]thiophene-2-carboxaldehyde 8§ in acetomitrile with

hen 1 nz. nophene-2
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obtained in 70 % yield (Scheme 3). Similar results were obtained with other Schiff’s bases and
the results are summarized in Table 1.
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Next, we examined the reaction of the newly formed benzo[b]thienyl imine as a diene
S S — PR B cama

component for the imino Diels-Alder reaction with cyclopentadiene catalyzed by indium

trichloride. Thus, imine 6b in acetonitrile was treated with cyclopentadiene in the presence of

Table 1. Synthesis of ind

Entry Aldehyde Schiff's base Product Substituents Time(h) Yield(%)
R' R® R
1 2a 1a 4a CH; Cl H 2 75
2 2b 1b 4b H CH; H 2 75
3 2¢ 1c 4c CH; H CH; 2 75
4 Sa 1a 6a CH; Cl H l 70
5 Sb 1b Gb H CH; H 1 80
6 5¢ 1c 6¢c CH; H CH; 2 65
7 Sd 1d 6d H Cl H 1 75
8 Se le 6e H H H 1 76

20 mol % indium trichloride and stirred at room temperature (Scheme 4). After 1 h the reaction
afforded the anticipated quinoline derivative 7b in 82 % yield. The results obtained with other
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Entry  Schiff's base Product Substituents Yield(%)
6 7 R’ R R’
1 a a CH; Cl H 85
2 h b H CH, H 82
3 d d H Cl H 92
4 € [ H H H 81
When we treated imine 6b with 3 4-dihydro-2H-pyran 8 in the presence of 20 mol % InCl;,

after 8 h pyranoquinolines 9b and 10b were obtained in a ratio of 68 : 32 in an overall yield of
57 %. In the case of imine 6e, pyranoquinolines 9e and 10e were obtained in a ratio of 46 : 54
in an overall yield of 55% (Scheme 5).
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benzo[b]thienyl imines and their Diels-Alder reaction with cyclopentadiene and
2H-pyran to afford new quinoline derivatives.
Experimental

Mass spectra were recorded on Varian VG 70-70H mass spectrometer. Melting points were
measured in capillary tubes and are uncorrected. Analytical thin layer chromatography was
performed on precoated sheets of silica gel G of 0.25 mm thickness containing PF 254 indicator
(Merck, Darmstadt). Column chromatography was performed with silica gel (60-120 mesh; SD
Fine, Boisar). IR spectra were recorded as solids in KBr pellets on Nicolet Impact-400

spectrometer. NMR spectra were obtained on a Bruker spectrometer. 'H NMR spectra were

CLLIULILILL =il g DIUKer Spiv

recorded at 300 MHz in CDCl; and the chemical shifts are given in 3 relative to the internal

standard TMS. "’C NMR spectra were recorded at 75 MHz in CDCl; and the chemical shift
was given in  § relative to the solvent (77.0). Acetonitrile was distilled from calcium hydride
and dried over 4 A molecular sieves. The Schiff’s bases were prepared according to the

A +h e | + ~F shatitad Al
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3-Chloro-1H-indole-2-carboxaldehyde and 3-chlorobenzo[b]thiophene-2-carboxaldehyde w

ies wi raldabhda 1141
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prepared according to the procedure reported from our laboratory[15].
General procedure for the synthesis of 3-chloro-2-| N-(aryl)formimideyljindoles

To a stirred solution of Schiff’s base 1la-c (1 mmol) and 3-chloro-1H-indole-2-
carboxaldehyde (I mmol) in acetonitrile (7 ml) protected by guard tube was added indium
trichloride (0.044 g, 20 mol %) and stirred at room temperature for 2 h. To the reaction mixture

water (10 ml) was added and refrigerated for 30 min. The product obtained, was suction

filtered and recrystallised from chloroform to afford pure formimidoy! indoles 4a-c.
Chle ua2ipv-\--chlar0-2-methylphe'iyl)fﬁr'n.'nidoyl}.ndﬁlc(f-a)

R(KBr)3420 2922, 1604, 1477, 1335, 745

(d, 1H, J = 7.8 Hz), 7.35-

7:1_5 (m, SH), 6.99 (m, I ), 2.34 (s, 3H); *C NMR (75 MHz C.DCI ;) 8 147.8, 146.6, 135 1
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18.7, 1183, 1 3
m/z 304, 302 (M"); Anal. Calcd. for C;¢H;2CLN, C, 63.38; H, 3.99; N, 9.24. Found C, 63.70;
H, 3.97; N, 9.29.
3-Chloro-2-|N-(4-methylphenyl)formimidoyl]indole (4b)
0.201 g (75%) of yellow solid; Mp.132-133 °C; IR(KBr) 3418, 2924, 1608, 1465 ¢cm™' ;
'H NMR (300 MHz, CDCl;) 8  9.89 (brs, 1H), 8.71 (s, 1H), 7.73-7.14 (m, 8H), 2.38 (s, 3H);
BCNMR(75MHz, CDCl3) & 148.0, 146.6, 136.6, 135.8, 130.5, 129.9,128.3,126.0,121.0,120.7,
120.4,119.1,111.8,21.0; MS m/z 268 (M"), 270 (M+2); Anal. Caled. for C;¢H;:CIN,
C,71.51;H,488; N, 1042 Found C, 71.15; H, 4.86; N, 10.37.
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3-Chloro-2-[N-(2,5-dimethylphenyl)formimidoyl}indole (4c)
0210 g (75%) of yellow solid ; Mp.152-53 °C; IR(KBr) 3415, 2928, 1612, 1470 cm™; 'H (300
MHz, CDCi;) 8  9.58 (br s, 1H), 8.58 (s, 1H), 7.70 (d, 1H, J = 7.6 Hz), 7.67-6.91 (m, 6H),
2.40 (s, 3H), 2.35 (s, 3H); *C NMR (75 MHz, CDCl;) § 149.3, 146.4, 135.9, 135.0, 1299,
129.8, 128.6, 126.4, 125.4, 120.2, 118.6, 117.9, 112.2, 20.4, 16.9; MS m/z 284, 282 (M");
Anal. Caled. for C;7H;5CIN; C, 72.21; H, 5.35; N, 9.91. Found C, 72.57; H, 5.32; N, 9.96.

General procedure for the synthesis of 3-chloro-2-[N-(aryl)formimidoyl)
benzo|b|thiphenes

To a stirred solution of Schiff’s base 1a-e (1 mmol) and 3-chlorobenzo[b}thiophene-2-
carboxaldehyde § (0.197 g, 1 mmol) in acetonitrile (7 ml) protected by guard tube was added
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temperature for 1-2 h. Water (10

ml) was added and the mixture was refrigerated for 30 min. The product obtained was filtered
and recrystallised from chloroform to afford pure formimidoyl b nzo[b]thlophenes 6a-e.
3-Chloro-2-| N-(4-chloro-2-methylphenyl)formimido

1
1

0223g(70 o) of yellow solid; Mp.140-141 °C; IR(wr , 2924, 1613, 1575, 1510, 754

"' 'TH NMR (300 MHz, CDCls) & 8.76 (s, 1H), 7.91-7.79 (m, 2H), 7.53-7.43 (m, 2H), 7.24
(m 2H) 6.98 (d, 1H, J = 8.3 Hz), 2.36 (s, 3H); "*C NMR (75 MHz, CDCls) 8151.2, 149.3,
139.5,137.2,135.1,134.8,131.7,130.3, 127.6, 126.6, 1252, 122.9, 122.5, 119.3, 118.6, 18.4;
MS m/z 321, 319(M"); Anal.Calcd. for C;¢H;,.CLNS C, 60.00; H, 3.46; N, 4.37. Found C,

59.71; H, 3.48; N, 4.35.

3-Chlore-2-| N-(4-methylphenyl)formimidoyl]benzo|b]thiophene (6b)

0.228 g (80%) of yellow solid ; Mp.134-36 °C; IR(KBr) 3025, 2922, 2851, 1611, 1579, 1508,

1314, 754 cm™ ; '"H NMR (300 MHz, CDCl;) & 8.88 (s, 1H), 7.89-7.79 (m, 2H), 7.46-7.18 (m,

6H), 2.73 (s, 3H); *C NMR (75 MHz, CDCl;) § 150.1, 148.2, 138.5, 136.9, 136.8, 135.7,

129.7,127.4,125.1, 1229, 122.8,122.3,121.1,21.0, MS m/z 287, 285(M"); Anal.Calcd. for
CigH12CINS C, 67.24; H, 4.23; N, 4.90. Found C, 66.91; H, 4.25; N, 4.88.

3-Chlore-2-|N-(2,5-dimethylphenyl)formimidoyl]benzo[b]thiophene (6¢)
0.194 g (65%) of yellow solid ; Mp.111-113 °C; IR(KBr) 2960, 2928, 1728, 1609, 1498, 753
" TH NMR (300 MHz, CDCl;) & 8.77 (s, 1H), 7.89-7.81 (m, 2H), 7.46 (d, 2H, J = 4.0 Hz),

7.12-6 84 (m, 3H), 2.35 (s, 6H); °C NMR (75 MHz, CDCl;) & 150.0, 149.6, 138.7, 136.9,
136.2, 1361, 130.2, 1296, 1273, 1272, 1251, 1249, 122 8, 1224, 1181, 209, 17.3; MS
m’z 301, 299 (M"); Anal. Caled. for C\;H|4CINS C, 68.10; H, 4.70; N, 4.67.Found C, 68.44;
H, 4.68; N, 4.70.
3-Chloro-2-{N-(4-chlorophenyl)formimidoyl}benzo|b]thiophene (6d)

0.228 g (75%) of yellow solid ; Mp.129-130 °C; IR(KBr) 3048, 2925, 1665, 1612, 1584,
748cm™; '"H NMR (300 MHz, CDC13) 3 8.80 (s, 1H), 7.87-7.76 (m, 2H), 7.49-7.19 (m, 6H);
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>C NMR (75 MHz, CDCl;) § 1512, 149.2, 138.7, 136.8, 135.2, 132.3, 129.8, 127.7, 126.0,
125.2,122.9,122.5; MS m/z 307,305 (M"); Anal. Calcd. for C;sH/CL,NS C, 58.84:H, 2.96:
N, 4.57. Found C, 58.54; H, 2.95; N, 4.60

3-Chloro-2-| N-(phenyl)formimidoyl]benzo[b]thiophene (6¢)

0.205 g (76%) of yellow solid ;Mp.67-68 °C; IR(KBr) 3050, 2923, 1667, 1610, 1582, 1317,
748 cm™'; '"H NMR (300 MHz, CDCl3) & 8.87 (s, 1H), 7.98-7.77 (m, 2H), 7.55-7.22 (m, 7H);

BC NMR (75 MHz, CDCl3)  151.1, 150.8, 138.6, 136.6, 136.8, 129.1, 127.5, 126.8, 125.7,
125.1, 123.6, 122.4, 120.2; MS  m/z 271 (M"); Anal. Calcd. for C;sH,,CINS C, 66.29; H,
3.71;N, 5.15. Found C, 65.96; H, 3.73; N, 5.13.
General procedure  for  the Diels-Alder reaction of  3-chlore-2-|N-
(aryl)formimidoyijbenzojbjthiophenes with cyciopentadiene

To a stirred solution of Schiff’s base 6a-e (1 mmol) and cyclopentadiene (0.132 g, 2 mmol)
in acetonitrile (7 ml) protected by guard tube was added indium trichloride (0.044 g, 20 mol %)

and stirred at room temperature for | h. To the reaction mixture aqueous sodium carbonate

Tt & Y ndA~A A + tad rrith Allacafinams (2 v 10 aa
SOMtIoN (O 1 } was aadaca ana exiracied witn Cioroiom (o X 1v

layer was washed with water (10 mi) and brine (10 mi), dried over anhydrous sodium sulphate
and concentrated under reduced pressure. The crude product was purified by column
chromatography using silica gel and eluted with petroleum ether : ethyl acetate (95:5) to

1
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afford the quinolines 7a-e.

afford the quinolines 7a
8-Chloro-4-(3-chlorobenzo[b]thien-2-yl)-6-methyl-3a,4,5,9b-tetrahydro-3H-
cyclopentajc]quinoline (7a)

0.327 g (85%) of yellow solid ; Mp.154-155 °C; IR(KBr) 3340, 2925, 1508, 1249 cm™ ;
'H NMR (300 MHz, CDCl;) & 7.85 (m, 2H), 7.49 (m, 2H), 6.94 (s, 1H), 6.89 (s, 1H), 5.84 (m,

1H), 5.71 (m, 1H), 5.23 (d, 1H, /=2.7 Hz), 4.15 (d, 1H, J = 8.4 Hz), 3.83 (br s, 1H, NH), 3.26

(m, 1H), 2.85 (m, 1H), 2.13 (in, 4H); *C NMR (75 MHz, CDCl;) & 141.0, 139.1, 136.6, 136.5,
133.5, 130.6, 127.6, 127.3, 126.9, 126.3, 125.2, 1249, 124.8, 123.5, 122.9, 117.3, 1169, 52 8,
459, 42.6,32.1,17.0, MS m/z 387, 385 (M"); Anal. Calcd. for C;;H;sCLNS C, 65.28; H,

4 41-N QAA

"1""1‘1,1‘

4-(3-Chiorobenzo|b]thien-2-yi)-8-methyi-,3a,4,5,9b-tetrahydro-3 H-cyclopentajcjquinoline
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(7b)
0.287 g (82%) of yellow solid; Mp.131-132 °C; IR(KBr) 3342, 2920, 1501, 1249 cm’
'H NMR (300 MHz, CDCl;) 8 7.89 (m, 2H), 7.49 (m, 2H), 6.96 (s, 1H), 6.90 (d, 1H, J = 8 ()

Hz), 6.62 (d, 1H, ./ = 8.0 Hz), 5.95 (br s, 1H), 5.76 (br s, 1H), 5.25 (d, 1H, J = 3.0 Hz), 4.18
(d, 1H, ./ = 8.4 Hz), 3.82 (br s, 1H, NH), 3.32 (m, 1H), 2.94 (m, 1H), 2.32 (s, 3H), 2.14 (m,
1H); *C NMR (75 MHz, CDCl;) & 1417, 139.5, 136.6, 136.5, 133.6, 130.2, 129.3, 129.0,
127.0, 125.8, 1249, 124.7, 122.4, 121.1, 116.4, 116.2, 52.9, 457, 42.8, 32.0, 20.5; MS m/z
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353, 351 (M"); Anal. Calcd, for C5,H;sCINS C, 71.68: H, 5.16; N, 3.98; Found C,72.04; H,

S12-N 0K

8-Chloro-4-(3-chlorobenzo(b]thien-2-yl)-3a,4,5,9b-tetrahydro-3 H-cyclopenta[c]quinoline
(7d)

0. 333 g (92%) of colourless solid ; Mp.109-110 °C; IR(KBr) 3336, 2927, 1488, 1254, 754
I 'TH NMR (300 MHz, CDCl;) § 7.83 (m, 2H), 7.52 (m, 2H), 705 (d, 1H,J = 1.7 Hz), 6.96
1H, /= 8.0, 3.0 Hz), 6.56 (d, 1H, J = 8.5 Hz), 5.84 (m, 1H), 5.71 (m, 1H), 5.19 (d, 1H, J
.1 Hz),4.10 (d, 1H, ./ = 8.3 Hz), 3.91 (br s, 1H, NH), 3.27 (i, 1H), 2.83 (m, 1H), 2.09 (m,
1H); >C NMR (75 MHz, CDCl;) & 142.8, 138.7, 136.6, 136.5, 133.0, 130.7, 129.2, 128.9,

127.6,126.4,1255,1242, 1225, 121.8, 1173, 116.8, 52.8, 45.6, 42.6, 32.1; MS m/z
172 271 (AANY Awal Talad fae O LT CINQ O G4 %) T ANE N 276 Tannd O £4 QA LT
D73,24 1 vt j, Abldr LaiCa. 101 CUyorijsoniNg L, 04,04, 11, 4.U0; IN, 5./0, rouia o, 04.04, 11,
4.08; N, 3.74.

4-(3-Chlorobenzo|b]thien-2-yl)-3a,4,5,9b-tetrahydro-3H-cyclopenta[c]quinoline (7¢)
0.273 g (81%) of colourless solid ; Mp. 96-97°C; IR(KBr) 3340, 2928, 1490, 1252, 750 cm™" ;

T NMR 200 MEy CTYCIY R 7R84 (1 2HY 78) (m DHY 708 (m 2N 488 (m 1N A &7
I1 INLIVIIN (JVUV IVILZ, vlJi3) O 7.0% (L, £X1), F.0& (1, &X1j, /7.VO0 \lll, 2I1j, U.60 (111, iI1), U.U/

(d, 1H,.J = 7.9 Hz), 590 (br s, 1H), 5.71 (br s, 1H), 5.24 (d, 1H, J = 2.9 Hz), 4.27 (m, 1H),
3.83 (br s, 1H, NH), 3.30 (m, 1H), 2.89 (m, 1H), 2.11 (n, 1H); *C NMR (75 MHz, CDCl,)
31442, 1393, 136.7, 136.5, 130.8, 130.3, 129.2, 126.3, 125.0, 124.8, 123.6, 122.5, 121.2,
119.9, 116.6, 116.2, 52.8, 45.7, 42.9, 32.2; MS m/z 339,337(M");Anal.Calcd.forC,oH;sCINS
C,71.10; H,4.77, N, 4.15. Found C, 7145, H,475;N,4.17.

General  procedure for the  Diels-Alder  reaction of  3-chloro-2-|[N-
(aryl)formimidoyl]benzo|b]thiophenes with 3,4-dihydro-2H-pyran

To a stirred solution of Schiff’s base 6b,e (2.5 mmol) and 3, 4-dihydro-2H-pyran (0.294 g,
2 78 mmal) i nnnh\n.’h- Ia 710+ protecte d hy oriar A taho wwag addad indinim trichlamda /0110
J l < HHLIIVI) 11 aVCLULHU LG (1Y llll} }Jl LLIVUL VY BUdl U LUUL Wad auucu gl uivinuiiue (\v. 11v

g, 20 mol %) and stirred at room temperature for 4-8 h. Aqueous sodium carbonate solution (10
ml) was added and the reaction mixture extracted with chloroform (3 x 10 ml). The combined
organic layer was washed with water (10 ml) and brine (10 ml), dried over anhydrous sodium

sulnhate and concentrated under reduced pressure. The crude nrnd ct was purified hv column

JAIGLY Giits VURIVVE wuvu s LW W i WX ldnaw pesraiavs N Uiverziaz

chromatography using silica gel and eluted with petroleum ether : ethyl acetate (95:5) to
afford the quinolines 9b,e and 10b,e.
(4aa,58,10ba)-5-[3-chlorobenzo|bjthien-2-yl]-3,4,4a,5,6,10b-hexahydro-9-methyl-2 H-
pyrano|3,2-cjquinoline (9b)

N 20 ~ I00/\ ~AF AnlAzaela omlsA AAr TAS 1AL O IR/ 22777 NQTA NQK1 TENA 178D
Vo277 5 \J7 /0} ul UUIUUIICD OUHU , IVIP. 19 U190 w, Ll\\l\ul} JIT /, .L:’IU, £LOJ1, IJU"P, 1404
. 'H NMR (300 MHz, CDCl3) & 7.88 (m, 2H), 7.53-7.21 (m, 3H), 6.93 (d, 1H, J = 7.8

53-7.2
Hz) 657(d 1H, J = 8.0 Hz), 5.30 (d, 1H, J = 5.1 Hz), 5.16 (d, 1H, J = 1.3 Hz), 3.98 (br s,
1H, NH), 3.61-3.41 (m, 2H), 2.55 (m, 1H), 2.28 (s, 3H), 1.66-1.47 (m, 4H); >*C NMR (75



G. Babu, P. T. Perumal / Tetrahedron 55 (1999) 4793-4802 4801

V=

MHz, CDCl;) & 141.7, 138.6, 136.8, 136.5, 128.6, 127.4, 1258, 125.0, 1248, 1224, 121.1,
1M E 114 & 1181 71 Q@ ANKL KA 2 2L A DL INA 100. hAC 271 2LO/AT Arnl
14V.J, 11V.J, 11J.1, /1.0, VU.U, J94.0,00.9, Lo.4, LV.U, 10.7, VIO I’ll/é D/ 1,307(1vi .

Calcd. for C;HyCINOS C, 68.19; H, 5.45; N, 3.79. Found C, 67.85;H, 542; N, 3.8
(4aa,Sa,10ba)-5-|3-chlorobenzo|b|thien-2-yl]-3,4,4a,5,6,10b-hexahyd ro-9-methyl—2H-
pyrano|3,2-cjquinoline (10b)
0.166 g (18%) of colourless solid ; Mp.105-106 °C ; IR(KBr) 3404, 3360, 2924, 2851, 1505,
1256 cm™ ; '"H NMR (300 MHz, CDCl3) & 7.88 (m, 1H), 7.57-7.38 (m, 2H), 7.24 (m, 1H),
7.10 (s, 1H), 6.94 (d, 1H, J = 8.1 Hz), 6.51 (d, IH, J = 8.1 Hz), 541 (d, 1H, J = 10.8 Hz),
' (m, 2H), 3.71 (m,
1
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o

(4a,58,10ba)-5-|3-chlorobenzo|b]thien-2-yl]-3,4,4a,5,6,10b-hexahydro--2 H-pyrano|3

bt A0 24

quinoline (9e¢)

0. 224 2 (25%) of colourless solid ; Mp.18145-182 °C; IR(KBr) 3376, 2918, 2850, 1506, 1252
. "TH NMR (300 MHz, CDCl;) & 7.82 (m, 2H), 7.46 (m, 3H), 7.24 (m, 1H), 6.87 (m, 1H),
1(d, 1H, J = 2.2 Hz), 4.08 (br s, 1H,

662(d 1H, J =79 Hz), 533 (d, 1H, J = 5.2 Hz),
7

52

NH). 3.61-3.40 (m. 2H). 2.55 (m. 1H). 1.67-1.47 (m. 4H): 13r‘ NMR (75 MHz. CDCl-) 8§
N1, 5.01-5.4v (ill, <11}, <. Uil, 111y, U/-1.9/ (i, 411}, INIVIN (/0 IMIINZ, CUiAli3) O
144.1, 138.3, 136.8, 1364, 128.0, 127.6, 125.1, 124.9, 122.4, 121.2, 120.6, 119.3, 116.7,
115.0, 717, 606 543, 36.4, 25.2, 19.0; MS m/z 357, 355(M"); Anal. Calcd. for
C;0H;3CINOS C, 67.50; H, 5.09; N, 3.93. Found C, 6777, H, 5.11; N, 3.95.
A S 10h K. [ chlarahenzalhlithian.?2.vil.? 4 da § £ 10h_hovahvdra.? Honvranall 2_01

’ -t lv wRAAWE vu\:lll’t\llu] VARRSWRE A Jl] V"""“,s ’V".VI’ llDAullJ“l\l R & l’Jlﬂll\Il-l,H \4‘

quinoline (10e)
0.263 g (30%) of colourless solid ; Mp.120-121 °C ; IR(KBr) 3372, 2916, 2845, 1504, 1252
em’ ; 'H NMR (300 MHz, CDCl;) & 7.84 (m, 2H), 7.48 (m, 2H), 7.39 (m, 1H), 7.14 (s, 1H),
6.78 (m, 1H), 6,57 (d, IH,J= 79 Hz), 543 (d, I1H, /=108 Hz), 443 (d, IH, J =24 Hz),
424 (brs, 1H), 4.14 (m, 1H), 3.75 (m, 1H), 2.20-1.37 (m, 5H); '*C NMR (75 MHz, CDCl;) &
143.7, 140.2, 137.1, 136.3, 130.9, 1294, 1255, 124.8, 122.7, 121.8, 120.7, 119.1, 118.2,
114.5, 742, 68.7, 488, 39.8, 24.1, 22.3; MS m/z 357, 355 (M"); Anal Calcd.for
CaoH sCINOS C, 67.50; H, 5.09; N, 3.93. Found C, 67.18; H, 5.06; N, 3,92,
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