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Summary:4-Atkyl(aryl)-3-(N-p-tolylcarbamido}-6-bromo-3,4-dihydrocoumaring
(2) have been prepared by action of Grignard reagents on 3 (N-p-tolyl-carba-
mido )-6-bromocoumarin (1). 4, a-substituted acetic acid derivatives (3, &

and 5)

have been prepared by Michae! condensation of (1) with diethyl

malonate and ketones in presence of sodium ethoxide. But Michael condensa-
tion of (1) with diethyl malonate, ethylacetocacetate or with ketones in
presence of amines at 170-180° gave benzopyrano (3,4-c}-pyridine tri(or di)

-ones (7,8,9,10 and 11).

(1) reacted with acetylacetone in presence of

amines at the boiling point of the mixture or at room temperature to give

3,4,5,6-tetrahydro-1,3-benzoxazocines

{12). The structures assigned are

supported by elemental analysis and spectral data.

In continuation of our studies on
coumarins [1-9], we report in this
paper the reactions of 3(N-p-tolylcar-
bamido)-6-bromocoumarin (1) with
Grignard reagents and active methy-
lene compounds.

3(N-p-tolycarbamido)-6-bromocou-
marin (1l)reacted with Grignard re-

agents namely methylmagnesium
iodide, ethylmagnesium iodide,
p-anisyl magnesium bromide, o-

anisylmagnesium bromide, phenyl-
magnesium bromide and/or cyclohexyl
magnesium bromide to afford 4-alkyl
(aryl)-3-(N-p-tolyl-carbamido)-6-

bromo—3,4—dihy9rocoumarins (2a-).
The IR spectra of (2) showed bands
attributable to v CO of saturated
§-lactone (1740-1790), vCO of amide
(1650-1670) and vNH (3275). The
PMR spectrum of (2 e) showed signals
at 2.3 (3H, s, AI’CH3), 4.0 (1H,

d, H-4), 4.5 (1H, d, H-3), 6.7 -
7.35 (12H, m, Ar-H) and 7.5 (1H,
broad, NH).

The Michael condensation of 1 with
diethylmalonate in the presence of
sodium ethoxide at 170-180° yielded

4 o -(6-bromo-3,4-dihydrocoumarin)
acetic acid (3) while with ketones
namely acetone, ethylmethyl ketone,
diethyl ketone and/or cyclohexanone
in the presence of sodium ethoxide
at 170-180° gave the corresponding
4 a-(6-bromo-2,3-substituted)chrom
-2'-ene acetic acid derivatives (4 a-c)
and (5). The IR spectrum of (3)
exhibited bands at 1670 (broad vCO
of COOH group), 1740 (v CO of
§ -lactone and broad band centered
at 3200 (v OH). The PMR spectrum
of (3) showed signals at 3.1 (2H,
m, —CHZCOOH), 3.7 (1H, m, H-4),

4.2 (2H, d, H-3), 6.8 - 7.2 (3H,
m, Ar-H and 11 (1H, broad, COOH).
The IR spectra of (4} and (5) showed
well defined absorption bands at
1660-1680 (v CO of acid) and broad
band centred at 3100-3220 (bonded
OH). The PMR spectrum of (4b)
showed signals at 1.9 and 2.2 (6H,

s, CHS)’ 2.8 (2H, 4, CHZCOOH),3.6
(14, t, H-4) and 6.9 - 7.3 (3H, m,
Ar-H).

On the other hand (1) reacted
with diethylketone in the presence
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of sodium ethoxide at room tempera-
ture to give 2-ethyl-3-methyl-6-
bromo-4- o -(N-p-tolylcarbamido)
acetic acid lactone (6). The reaction
involves a Michael type addition with
subsequent fission of the heterocyeclic
ring followed by ring closure [10,11].

The PMR spectrum of (6) showed
signals at 1.0 (3H, d, CH3); 1.3
(3H, t, CH, of ethyl), 1.9 (2H,

3
q,CH, of ethyl); 2.2 (1H, m, H-b);

2.7 (3H, s, AI‘-CHB); 3(1H,d, H-C});

4(1H, m, H-a), 6.9 - 7.5 (7TH, m,
Ar-H) and 7.9 (1H, broad, NH).

Interestingly, the reaction of (1)
with diethylmalonate in the presence
of amines namely aniline, p-toluidine
and/or benzylamine at 170-180° gave
9-bromo-1-(substituted) carbamido-
4a, 10b-dihydro 3H, 2H (1)-benzo-
pyrano(3,4-c¢)-N(substituted)-2,4,5
(1H, 3H)-trione (7a-c). The struc-
tural assignments of (7) were based
on their infrared spectra showing
well defined absorption bands attribu-
table to vCO of lactone (1710-1725),
CO of amide (1650-1670) and Vv NH
(3320-3380) and PMR spectrum of (7a)
showed signals at 3.2 (1H, m, H-a);
3.6 and 3.9 (2H, d, H-b, and H-c};
6.9 - 7.5 (13H, m, Ar-H and 8.1
(1H, broad, NH).

Compound (1) was condensed with
ethyl acetoacetate in the presence of
amines namely aniline, p-toluidine or
benzylamine at 170°-180° to afford
9-bromo~1 (N-substituted) carba-
mido-2-methyl-4a, 10b-dihydro-3H,
2H (1] benzopyrano (3,4-c)-N-
(substituted) pyridine-4,5-(3H)-
diones (8a-c¢) and 9-bromo-1(N-subs-
tituted )acetamidoyl-4a,10b-dihydro-
3H,2H [1] -benzopyrano (3,4-c) N-
(substituted)pyridine 2,4,5 (1H,3H)

-trione (9). The infrared spectra of
(8) exhibited bands at 1700-1680

CO of d-lactone), 1660-1630 (v CO
of amide) and 3290-3300 (v NH). The
PMR spectrum of (8a) showed signals
at 2.3 (3H, s, CH3); 3.5 (1H, 4,

H-a}; 4.1 (1H, d, H-b); 7.0 - 7.4
(13H, m, Ar-H) and 8.2 (1H, broad,
NH). But the infrared spectrum of
(9) showed broad bhand centred at
1700 (v CO) and absence of any band
at attributable to NH.

Similarty (1) reacted with ketones
namely diethylketone, ethylmethyl
ketone, cyclopentanone or cyclohexa-
none in the presence of aniline or
benzylamine at 170-180° to give 9-
bromo-1,2-dialkyl (cycloalkyl)-4a,

10b-dihydro-4H [1] benzopyrano
(3,4-c) N-arylpyridine-4,5-diones
(10a,b) and (lla-c), respectively.

The infrared spectra of (10) and (11)
showed bands at 1710-1720 (vCO of
§-lactone),1650-1680 (v CO of pyri-
done) and the PMR spectrum of (11b)
showed signals at 1.2- 2.3 (8H, m,
of cyclohexyl); 3 (1H, d, H-a); 3.8
(1H, d, H-b), 6.7 - 7.7 (8H, m,
Ar-H).

Compound (1) also reacted with
acetylacetone in the presence of
amines namely aniline or p-toluidine
at the boiling point of the reaction
mixture or at the room temperature
to give 3,4,5,6-tetrahydro-2-methyl
-11-acetyl (iminoaryl)-2, 6-methano-
2H, 1,3-benzoxazocine-5N-{p-tolyl)
-carbamides (12a,b). The IR spectra
of (12) showed bands at 1670-168((v
CO of amide and 6-lactone) and 3300
(v NH).

Experimental

Melting points reported are un-
corrected, IR spectra in KBr wafer
technique were taken on a Pye Unicam
(641749) spectrophotometer. PMR
spectra were recorded on a Jeol LTD
FX-2 instrument in CDCI3 using TMS

as internal standard.
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(2)
H5; b, R—p—C6q4V13 a, R= CHB’ b,R= CZH5
d,R=0- C H OCH3 CH C02H
o e, R= C6 57 f ,R= C H

RMgX

a,R=H; R1=CH3

b,R= CHS,Rl—CH3
c,i=CH3/02H5;

CH2C02H
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Table-1: Physical data of Compounds Prepared
Analysis
Compound M.P.°C Formula Found Calc.
(Colour) {(Solvent) C H N Br
2a 157 C18H16N038r 58.01 4,53 3.34 21.89
(pale yellow) (ethanol) {57.75) (4.27) {3.74) {21.39)
2b 202 C19H18N038r 58.35 4,94 3.72 20.92
(Pale yellow) (ethanol) (58.76) {4.863) (3.60) (20.61)
2c 164 C24H20N043r 61.42 4,53 3.31 17.93
{pale grey) {ethano?) {61.80) (4.29) (3.00) {17.16)
. 4, . .
2d 150 C24H20N04Br 62.13 21 3.15 17.72
{yellow) {athanol) (61.80) (4.29) (3.00) (17.16)
2e 90 C23H18N038r 63.64 4,52 3,14 18.56
(pale yellow} {Benzene/ (63.30) (4.12) (3.21) {18.34)
light pet,
60-80°)
Z2f 205 CZ3H24NOSBT 62.13 5.72 3.36 18.62
{pale grey) (ethanol) (62.44) - (5.42) {3.16)  (18.09)
3 128 C11H1904Br 46,23 3.3 - ‘28.62
{colourless) {1ight pet. (64.31) (3.15) - (28.07)
60-80°)
da 134 C12H1103Br 50.50 4,13 - 28.56
(colourless (light pet. {50.88) {3.88) - {28.26)
60-80°)
4b 177 C13H13038r 52.70 4,60 - 27.32
{colourless) {benzene) (52.52) (4.37) - (26.93)
4c 162 C14H15038r 54.35 4.47 - 26.31
(colourless) (1ight pet. (54.01) (4.82) - (25.72)
60-80°)
5 165 615H1503Br 55.53 4,33 - 24.21
(pale yellow) {tight pet. {55.72) {4.64) - {24.78)

606-80°)
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163

(pale yellow)

195

C22H22N04Br

(1ight pet.
60-80°)

CogHy N 08T

{yellowish green) (benzene)

233

{pale yellow)
200

{(pale yellow)

215

{yellow)

210

{pate yellow)
220

{pale yeilow)

185

(yelllow)

220

{pale yellow)

185

{colourless)

148

{brown)

127

{brown)

213

(brown)

118

{yellowish
brown}
126

{pale yellow)

C27H21N2058r

(methanol)

C27H21N205Br

{benzene)

C26H19N2048r

(acetic acid)

CoghipaN 0BT

{acetic acid)

CoghaaN,0,8r

(acetic acid)

C26H19N2048r

{ethanol)

C21H18N03Br

(Benzene)

CZZHZONOBBr

{Benzene)

C21H16N03Br

{ethanol)

(C22H18N03Br

(ethanol)

C23H20N03Br

{benzene)

" C. H..N.O.Br

3430373
{1ight pet.
60-80°)

C36H34N303Br

(1ight pet.
60-80°),

59.67
(59.45)

59.71
(59.40)

60.30
{60.78)

60.21
(60.78)}

61.83
{62.02)

63.66

(63.27)
63.21

{63.29)

62.10
(62.02)

61.03
(61.16)

62.05
(61.97)

61.74
(61.46)

62.30
{62.26)

62.67
{63.01)

67.53
(67.10)

68.21

(67.92)

5.03
(4.95)

3.68
(3.36)

4,13
{3.93)

3.74
(3.93)

3.80
{3.77)}

4,55

(4.33)
3.98

(4,33)

4.0
(3.77)

4,88
{4.36)

4.73
(4.69)

3.58
(3.90)

4,50
{4.24)

4.70
{4.56)

4.86
(4.93)

5.19

(5.34)

3.62
(3.15)

5.18
(5.54)

5.53
(5.25)

5.32
(5.25)

5.72
5.56

5.43

(5.27)
5.2%

(5.27)

5.64
{5.56)

3.31
{3.39)

3.54
(3.28)

3.95
(3.41)

3.70
{3.30)

2.95
(3.19)

7.03
{6.90}

6.32

{6.60)

95

17.75
(18.01)

15.43
(15.84)

15.61
(15.00)

15.73
{15.00)

16.31
(15.90)

15.70

{15.06)
14.80

(15.06)

16.30
{15.90)

20.21
(19.41)

19,43
{18.77)

19.21
{19.51)

19.32
(18.86)

18.78
(18.28)

13.34
(13.15)

13.01
{12.57)
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Action of Grignard reagents on 3(N-p-
tolylearbamido)-6-bromocoumarin (1):
Formation of (2a-f)

The solution of Grignard reagents
namely, methylmagnesium ijodide,
ethylmagnesium iodide, p-anisylmag-
nesium bromide, o-anisylmagnesium
bromide, phenylmagnesium bromide or
cyclohexylmagnesium bromide (pre-
pared from 0.03 mole of alkyl or aryl-
halide and 0.03 atoms of magnesium)
was added to a solution of 1 (0.01
mol) in dry ether. The solution obtai-
ned was refluxed for 4 hours in a
boiling water bath and left overnight.
The reaction mixture was then hydro-
lysed with saturated solution of ammo-
nium chloride, extracted with ether,
and the solvent removed to give a
solid product which was crystallized
from a suitable solvent to give 2a-f,
respectively, in about 60-70% yield
(Table 1).

Condensation of 1 with active methy-
lene compounds or ketones at 170-180°:
Formation of (3),(4a-e), (5,7a-c),
(8a-c), (G),(10a-b) and (1la-c).

A mixture of (1) (3.58 g; 0.01
mol), active methylene compounds
(diethyl malonate or ethyl aceto-
acetate)} or ketones (acetone, ethyl-
methy! ketone, diethyl ketone, cyelo-
pentanone or cyclohexanone) (0.01
mol) and sodium ethoxide or amines
(aniline, p-toluidine or benzylamine
(0.025 mol) was heated at 170-180°
for 3 hours. The product was stirred
with conc. HC1 (20 ml) washed with
water and crystallised from a suitable
solvent to give (3) (4a-c¢) (5) (7a-c)
(Ba-c) (9) (10a-b) and (1la-c) (yield
40-80% except (9) yield 10%) (Table
1).

Condensation of 1 with active methy-
lene compounds or ketones at room tem-
perature: Formation of (6) and
(12a-b).

A solution of (1) (3.58 g; 0.01
mole), diethyl ketone or acetylacetone

{(0.01 mol) and sodium ethoxide or

amines (aniline or p-toluidine) (0.025
mol) in absolute ethanol (100 ml) was
kept at room temperature for 7 days,
evaporated to syrup, stirred with
conc.HCl (20 ml), then with water
(50 ml) and finally allowed to stand
for several hr. The products was
crystallized from suitable solvent to
give (6) and (12a,b) respectively;
yield 40-70% (Table 1).
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