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Abstract: A number of novel 3-bromo-4-methyl-7-methoxy-8-amino substituted coumarins
and 2-substituted 7-bromo-6-methyl-8H-pyrano-benzimidazoles, benzoxazoles and/or ben-
zoxazine-8-ones were synthesized for the purpose of pharmacological evaluation. Some rep-
resentative compounds showed antitumor activtyitro on Ehrlich ascites carcinoma in

the preliminary testing.
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Introduction

A review article dealing with the varied physiological activities of coumarin derivatives has been
published, describing their anticoagulant, antibacterial, antihelminitic, hypothermal properties and
vasodilatatory action [1]. During the last twenty years, the study of the biological activities of couma-
rin derivatives has been the aim of many researchers [2-5]. Also, the structure activity relationships of
coumarins have revealed that the presence of substituted thiocarbonylmercaptoacetylamino derivative
is an essential feature of their pharmacological action. Based on these findings, we describe the synthe
sis of some compounds featuring different heterocyclic rings fused onto the coumarin moiety with the
aim of obtaining more potent pharmacologically active compounds.

© 2000 by MDPI (http://www.mdpi.org). Reproduction is permitted for noncommercial purposes.
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Results and Discussion

The nitration of 3-bromo-7-hydroxy-4-methyl coumarin using concentrated nitric acid and sulphuric
acid at 6C gave 3-bromo-7-hydroxy-4-methyl-8-nitro coumariba)( and 3-bromo-7-hydroxy-4-
methyl-6-nitro coumarinb) [5]. The separation of these two isomers was carried out by column
chromatography using silica gel, and the mixture of nitration products was eluted first with petroleum
ether/benzene (1:1) to isolate the 6-nitro isomer, then using methanol to isolate the 8-nitro isomer
(Scheme 1).

The'H-NMR spectrum (CDG) of the 8-nitro isomerl@) showed signals at 2.4 ppm (3H, s, &H
at 6.80 and 7.00 ppm (2H, dd, aromatic protons, J = 10 Hz) and at 12.05 ppm (1H, s, OH), whereas the
H-NMR spectrum (DMSO-g of compound 1b) showed the same signals except for the aromatic
protons at 6.90 and 8.30 ppm (2H, ss, aromatic protons). Also, the IR spectra ofleithar (Lb)
showed characteristic bands at 1730'dtactone C=0) and at 3400 ¢r(OH).

CHg CHs CHj
S Br SO X Br O3N X Br
+ HNO3 2= 4 + q
HO o) @) HO @) \o HO o) 6]
NO,
la 1b
Scheme 1.

The methylation ofla by methyl iodide in the presence of anhydrous potassium carbonate afforded
3-bromo-7-methoxy-4-methyl-8-nitro coumari2),(which was reduced using powdered iron and con-
centrated hydrochloric acid to give 8-amino-3-bromo-7-methoxy-4-methyl cou(@a(@cheme 1).

The'H-NMR of (2) in CDCk showed signals at 2.6 ppm (3H, s, 45H.00 ppm (3H, s, OCHland
at 7.20-7.60 ppm (2H, dd, aromatic protons, J = 10 Hz). The IR) &hpwed characteristic bands at
3470 cnt to 3440 crit due to presence of the amino group. Also, the mass spectr@rshofved a
molecular ion ( M at m/z 283.0 (100%) and 285.0 (94%) due to the bromine isotopes.

One of the most interesting biologically active side chains is the acetamido group [6], which was
introduced by the reaction of amino derivat8ith chloroacetylchloride in dry benzene. The product
3-bromo-8-chloroacetamido-7-methoxy-4-methyl couma)rw(as isolated and its structure was con-
firmed by'H-NMR which showed signals at 2.60 ppm (3H, s,35B.90 ppm (3H, s, OCHi 4.35
ppm (2H, s, CH), 7.20 and 7.85 ppm (2H, dd, aromatic protons, J = 10 Hz) and at 9.70 ppm (1H, s,
NH).

In addition, compound was allowed to react with different ammonium salts of substituted dithio-
carbamates [7] afforded 3-bromo-7-methoxy-4-methyl-8-substituted thiocarbonylmercaptoacetyl-
amino coumarins5@d). The mass spectrum && showed the expected molecular ion peak)(st
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m/z 472.0 and 474.0. Also, the-NMR (CDCE) of 5a showed signals at 2.5 ppm (3H, s, {H.4
ppm (6H, t, 2CH of ethyl group), 4.0 ppm (3H, s, OGK 3.5 ppm (4H, q, 2CHof ethyl group), 6.9
and 7.5 ppm (2H, dd, aromatic protons, J = 10 Hz) and at 8.6 ppm (1H, s, NH) (Scheme 2).
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The mass spectrum b€ showed molecular ion peak’™dt m/z 486 and 488. The IR spectrunbof
showed characteristic bands at 3280'qiiH), 1720 crit (lactone C=0), 1600 cm(NHCO) and at
1550 cmt (C=S).

The product of acetylation of amino derivatBeepends upon the reaction conditions. Using acetic
anhydride in presence of acetic acid gave the monoacetyl derigatviagile the use of excess acetic
anhydride only afforded the diacetyl derivat&eThe'H-NMR spectrum (CDG) of 6 showed signals
at 2.2 ppm (3H, s, COGH{ 2.6 ppm (3H, s, CkJ, 3.90 ppm (3H, s, OCH 6.85 ppm (1H, broad NH)
and at 6.95 and 7.55 ppm (2H, dd, aromatic protons).'MHEMR spectrum (CDG) of 7 showed
signals at 2.15 ppm (3H, s, COgH2.25 ppm (3H, s, COGJ 2.60 ppm (3H, s, CHl, 3.90 ppm (3H,

s, OCH) and at 6.95 and 7.70 ppm (2H, dd, aromatic protons, J = 10 Hz).

Moreover, the pharmacological activity of some Schiff's bases [8,9] led us to coriettbeben-
zaldehyde to get 8-(benzylidinyl)amino-3-bromo-7-methoxy-4-methyl counf@yinThe mass spec-
trum of8 showed molecular ion peak {Mat m/z 371 and 373. The IR 8thowed bands at 1722 ém
(lactone GO) and at 1620 cth(C=N). On the other hand, the reaction3ofvith ethyl isothiocyanate
afforded N-ethyl-N"-[3-bromo-7-methoxy-4-methylcoumarin-8-yl] thiourg@a The mass spectrum of
9 showed the expected molecular ion peaK)(& m/z 371 & 373. The IR spectrum®§howed char-
acteristic bands at 3400 &niNH), 1720 crit (lactonic G-O) and at 1580 cth(NH-C=S) (c.f. Scheme
2).

3-Bromo-7-hydroxy-4-methyl-8-nitro coumarirld) was reduced by using a mixture of iron
powder and conc. hydrochloric acid gave the corresponding 8-amino-3-bromo-7-hydroxy-4-methyl
coumarin {0). The mass spectrum &0 showed expected molecular ion peak Mt m/z 268.9 and
270.9. Also IR showed bands at 3100"c(H,) and broad band at 3340 ¢rfOH). As it has been
reported that some imidazole and oxazole derivatives have shown biological activity [10], one of the
aims of this work was the introduction of these heterocycle ring onto the parent coumarin derivatives.
The condensation of amino derivatii® with thiourea afforded 2-amino-7-bromo-6-methyl-8H-
pyrano[2,3-e]benzimidazol-8-on&J) through the liberation of hydrogen sulphide gas, while with urea
it afforded 7-bromo-6-methyl-8H-pyrano([3,2-e]benzoxazol-2,8-did@ with evolution of ammonia
gas. The mass spectrumildfshowed the expected molecular ion peaK)(&t m/z 294 and 296.0. The
IR spectrum ofl1 showed characteristic bands at 1720 qflactone GO), 3500 crit (NH) and at
3100-3300 cril (NH,). The mass spectrum &P showed expected molecular ion peak {) Mt m/z
295.0 and 297.0. The IR spectruml@fshowed characteristic bands at 1650'¢lHCO), 1720 cm
(lactone GO) and at 3420 cth(NH) (Scheme 3).

Derivatives containing an oxazole moiety fused onto the coumarin can be synthesized by condensa
tion of amino derivativd 0 with either acid anhydrides (acetic, malic, succinic, phthalic and/or o-nitro-
phthalic anhydride) or with aldehydes (benzaldehyde, p-nitrobenzaldehyde, p-methoxybenzaldehyde,
thiophene-2-carboxaldehyde, p-N,N-dimethylaminobenzaldehyde and/or 3,4,5-trimethoxybenzal-
dehyde) to give 7-bromo-6-methoxy-2-substituted-8H-pyrano[2,3-e]benzoxazol-8-bBage @nd
13f-k) respectively. The mass spectruml@h showed the expected molecular ion peaK)(st m/z
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293 and 295. The IR spectrum B3b showed characteristic bands at 1620"f@=N), 1720 crit

(lactone GO), at 1700 cm (acid G=0) and at 3300 cth(acid OH). Also the mass spectrumi&d

showed the expected molecular ion peak’)(Mt m/z 398.9 and 400.5. TH&l-NMR spectrum
(DMSO) of 13d showed signals at 2.60 ppm (3H, s,4&H.10 and 7.90 ppm (2H, dd, coumarin pro-
tons) at 7.95-8.10 ppm (4H, m, aromatic protons) and at 11.30 ppm (1H, broad OH). The mass spec
trum of 13f showed expected molecular ion peak Mt m/z 355 and 357. Also, the IR spectrum of

13f showed characteristic bands at 1620 ¢@=N), and at 1720 cth(lactone GO). The mass spec-

trum of 13h showed the expected molecular ion peak)(® m/z 385 and 387. Also fdBj at m/z 398

and 400 and fot3k at m/z 445 and 447, respectively.
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Scheme 3.

Moreover, the condensation

of amino derivatigewith some isothiocyanates, namely ethyl, cy-
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clohexyl and/or phenyl isothiocyanate afforded 2-substituted amino-7-bromo-6-methyl-8H-pyrano[2,3-
e]benz-oxazol-8-onesl4ac), respectively through a cyclocondensation reaction with elimination of
hydrogen sulphide gas. The mass spectrumdafshowed the expected molecular ion peaK)(ist

m/z 322.0 and 324.0. Also, thE-NMR spectrum (CDG) of 14a showed signals at 1.35 ppm (3H, t,
CH,CHj3), 2.60 ppm (3H, s, C§)l, 3.60 ppm (2H, q. C4CHs), broad signal at 6.05 ppm (1H, NH) and

at 7.20 and 7.30 ppm (2H, dd, aromatic protons). The IR spectratbahowed characteristic bands

at 1610 crit (C=N), 1730 crit (lactone GO) and at 3200 cth(NH) (Scheme 3).

The*H-NMR spectrum (CDG) of 14c showed signals at 2.65 ppm (3H, s,4LH.60 (1H, broad,

NH) and at 7.00-7.70 ppm (7H, m, aromatic protons). The mass spectdso sifowed the expected
molecular ion peak (K) at m/z 370 and 372.0.

In contrast with the condensation of isothiocyanates, the amino deriiiendensed with
phenyl isocyanate and propyl isocyanate without cyclization to give disubstituted ureas, namely N-
phenyl (or propyl) -N'-[3-bromo-7-hydroxy-4-methyl coumarin-8-yl] urd&da,b) respectively. The
structure ofl5a was confirmed by its mass spectrum that showed a molecular ion p&nlat(ki/z
388 and 390. The structure Bb was confirmed by its mass spectrum that showed the molecular ion
peak (M) at m/z 354 and 356. Also, the-NMR spectrum of compountbb (CDCL) showed signals
at 1.00 ppm (3H, t, C¥CHs), 1.6 ppm (2H, t_CkCHs), 2.6 ppm (3H, s, C§j, 3.25 ppm (2H, t,
NHCH,), 6.5 ppm (1H, broad, NH), 6.95-7.40 ppm (2H, dd, aromatic protons, J = 10 Hz), 7.75 ppm
(1H, s, NH) and at 12.00 ppm (1H, s, OH).

Also, oxazole thione could be incorporated onto the coumarin ring through cyclocondensation of
amino derivativel O with carbon disulphide in the presence of potassium hydroxide to give 7-bromo-6-
methyl-8H-pyrano[2,3-e]benzoxazol-8-one-2-thiori)( This structure was established by the IR
spectrum,which showed characteristic bands at 3200(kiid), 1710 crit (lactone GO) and at 1180
cm* (C=S). The mass spectrum of compour@ishowed expected molecular ion peak’Ms base
peak at m/z 311 and 313 (Scheme 3).

The thiol derivativel 6 was allowed to react with different alkyl halides, namely methyl iodide, allyl
chloride, chloroethyl acetate and/or benzene sulphonyl chloride to give 7-bromo-6-methyl-2-
substituted mercapto-8H-pyrano[2,3-e]benzoxazol-8-ohéaq). The'H-NMR spectrum (CDG) of
17ashowed signals at 1.50 ppm (3H, s,5£3%), 2.6 ppm (3H, s, CHiand at 7.35 and 7.55 ppm (2H,

dd, aromatic protons). Also tHel-NMR spectrum (CDG) of 17¢ showed signals at 1.3 ppm (3H, t,
CH,CHs3), 2.6 ppm (3H, s, C§J, 4.30 ppm (2H, g, CkCH3), 4.15 ppm (2H, s, CHS) and at 7.40 and

7.55 ppm (2H, dd, aromatic protons, J = 10 Hz). The mass spetitashowed the expected mo-
lecular ion peak (M which is the base peak, at m/z 397 and 399. Also, the mass spectifiah of
showed the expected molecular ion peaK)(d m/z 451 and 453.

On the other hand, this work also aimed to incorporate the oxazine moiety onto the coumarin ring to
get more biological active with less toxicity and so the amino derivafiveas allowed to react with
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dichloroacetyl chloride and/or chloroacetyl chloride in dry acetone to give 8-bromo-3-chloro-7-
methyl-9[H]pyrano[2,3-e]benzo-1,4-o0xazin-2,9-diont8)( and 8-bromo-7-methyl-9H-pyrano[2,3-e]-
benzo-1,4-oxazine-2,9-dion&9), respectively (Scheme 3).

The IR spectrum of compouri® showed characteristic bands at 3240"qiH), 1700 crit (lac-
tone C=0) and at 1620 ¢hfNHCO). The'H-NMR spectrum (CDG) showed signals at 2.6 ppm (3H,

s, CH), 6.20 ppm (1H, s, CH-CI), 7.00 and 7.50 ppm (2H, dd, aromatic protons, J = 10 Hz) and at 9.5
ppm (1H, s, NH). ThéH-NMR spectrum ofl9 (ds-acetone) showed signals at 2.6 ppm (3H, s;)CH

4.70 ppm (2H, s, Ch), 7.00 and 7.50 ppm (2H, dd, aromatic protons) and at 10.00 ppm (1H, broad,
NH). The mass spectru® showed the expected molecular ion peaK)(sihd m/z 309.0 and 311
(which is the base peak) (Scheme 3).

It is evident that the presence of a basic side chain in the drug may overcome the water insolubility
problem [11]. Also hydrochloride formation may render the drug more easily absorbed. Accordingly
the oxazine derivativd9 was allowed to undergo a Mannich reaction using different secondary
amines, namely diethylamine, piperidine and/or methylpiprazine in the presence of paraformaldehyde
to give the corresponding 8-bromo-7-methyl-3-substituted 9H-pyrano-1,4-oxazine-2,9-dione Mannich
basesZ0ac), respectively.

The mass spectra @Da-c showed the expected molecular ion peaks) (M m/z 394.5 and 396.5;

m/z 406 and 408 and at m/z 421.2 and 423.1, respectively.
The*H-NMR spectrum (CDG) of compound20c showed signals at 2.3 ppm (3H, s, N-12.1-
2.4 ppm (10H, m, 4CHof piperazine moeity and GHN), 2.5 ppm (3H, s, CHof coumarin ring), 4.6
ppm (1H, t, of piperazine ring), 7.00 ppm (2H, dd, aromatic protons) and 10.0 ppm (1H, s, NH)
(Scheme 3).

Biological Screening

Some of the prepared compourids 4, 5a 6, 8, 12, 143 153 17aand20b were testedh vitro on
Ehrlich ascites carcinoma. The experiments were done using Ehrlich ascites carcinoma cell (E. A. C.)
cultured in RPMI 1640 media at 7 in humidified 5% CQ@ atmosphere in a special tissue culture
room using the trypan blue exclusion test [12,13]

A line of Ehrlich ascites carcinoma (E.A.C.) was used in this study. The parent line was supplied
through the courtesy of Dr. C. Benkijsen, A.V.L. Amesterdam, Holland (1982). The tumour was
maintained in the National Research Centre in female Swiss albino mice by weekly intraperitoneal
(1.P.) transplanation of 2.8 1P cells. The tumour was characterized by a moderately rapid growth
which killed mice in about 14-15 days due to accumulation of ascitic fluid and sometimes distal me-
tastasis or spontaneous regression. The results of antitumour screening of selected new compounds
summarized below (Table 1).
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Table 1.
Compound No. % of dead tumour cells at 100g/ml

1 20%

4 All alive
Sa 30%

6 All alive

8 20%
12 10%
14a All alive
15a 40%
17a All alive
20b All alive

It is clear from the tabulated results that compolibd is the most active promising compound,
while compoundd, 6, 14a, 15a17a,and20b showed no activity.

Experimental

Melting points were taken on Electrothermal capillary melting point apparatus and are uncorrected.
The microanalyses were done at Faculty of Science, Cairo University. Infrared spectra were recordec
on a Beckmann FT/IR3303, using KBr disks-NMR spectra were recorded on JEOL EX-270 MHz
NMR Spectrometer. Mass spectra were recorded on a Finnigan Mat SSQ-7000 mass spectrometer.

3-Bromo-7-hydroxy-4-methyl-8-nitrocoumaribaj

A mixture of 3-bromo-7-hydroxy-4-methyl coumarin [5] (5.1 gm, 0.02 mole) and concentrated sul-
phuric acid (30 ml) was stirred at®for 15 minutes. Then a mixture of concentrated nitric acid (1.5
ml, d 1.4) and sulphuric acid (5 ml, 98%) was added. The temperature was kegiCatl@xg the
period of addition, and the mixture was then continuously stirred for 2 houf€affbe reaction
mixture was poured into ice/cold water, the precipitate formed was filtered and dried, then purified by
column chromatography using silica gel eluting with petroleum ether/benzene (1:1) to isolate the 6-
nitro isomer, then using methanol to isolate 8-nitro isomer (cf. Table 2).

3-Bromo-7-methoxy-4-methyl-8-nitrocoumar) (

A mixture of coumarin derivativéla) (6.0 gm, 0.02 mole), methyl iodide (14 ml, 0.22 mole), an-
hydrous potassium carbonate (7.0 gm, 0.05 mole) and dry acetone (100 ml) was refluxed for 24 hours
The reaction mixture was cooled and poured into ice/cold water, the precipitate formed was filtered
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off, dried and recrystallized (cf. Table 2).

8-Amino-3-bromo-7-methoxy-4-methylcoumagh (

Iron powder (4 gm) was added portionwise to a mixturg 3.14 gm, 0.01 mole), concentrated
hydrochloric acid (15 ml) and ethanol (10 ml). The reaction mixture was refluxed for 6 hours, cooled,
the precipitate formed was filtered off, washed with water, dried and recrystallized (cf. Table 2).

3-Bromo-8-chloroacetamido-7-methoxy-4-methylcoumatjn (

A mixture of3 (0.57 gm, 0.002 mole) and chloroacetyl chloride (0.17 ml, 0.002 mole) in dry ben-
zene (20 ml) was refluxed for 3 hours. The reaction mixture was cooled and the precipitate formed was
filtered off, washed with dry benzene and crystallized (cf. Table 2).

3-Bromo-7-methoxy-4-methyl-8[substituted thiocarbonylmercaptoacetyl amino]countd} (

A solution of the ammonium salt of the appropriate substituted dithiocarbamic acid [7] (0.001
mole) in dry acetone was added while stirring to a suspendédq®86 gm, 0.001 mole) in dry ace-
tone. Stirring was continued for 30 minutes at room temperature. The reaction mixture was then re-
fluxed for 15 hours, cooled, the precipitate formed was filtered off and recrystallized (cf. Table 2).

8-Acetylamino-3-bromo-7-methoxy-4-methylcoumag)n (

Acetic anhydride (0.19 ml, 0.002 mole) was added rapidly to a boiling solut®(0a?28 gm, 0.001
mole) in glacial acetic acid (3 ml). After refluxing for 2 hours, the reaction mixture was cooled and
poured into ice/cold water. The precipitate formed was filtered off and recrystallized (cf. Table 2).

8-Bromo-8-diacetylamino-7-methoxy-4-methylcoumas)n (

A mixture of 3 (0.57 gm, 0.002 mole) and acetic anhydride (1.8 gm, 0.02 mole) was heated at
100°C for 5 hours. After cooling, the reaction mixture was poured into ice/cold water, the precipitate
formed was filtered off and crystallized (cf. Table 2).

3-(Benzylidinyl)amino-3-bromo-7-methoxy-4-methyl-coumain (

A mixture of3 (0.57 gm, 0.002 mole) and benzaldehyde (1 ml, 0.01 mole) was heated@if@00
8 hours, the reaction mixture was cooled then treated with ether. The precipitate formed was filtered
off and crystallized (cf. Table 3).
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N-Ethyl-N"-[3-bromo-7-methoxy-4-methylcoumarin-8-yl]thiouréa (

A mixture of3 (0.57 gm, 0.002 mole) and ethylisothiocyanate (1.77 ml, 0.02 mole) was heated at
110-1206C for 6 hours. After cooling, the reaction mixture was treated with ether and the precipitate
formed was filtered off and crystallized (cf. Table 3).

8-Amino-3-bromo-7-hydroxy-4-methylcoumarl)

Iron powder (8 gm) was added portionwise with stirring to a hot mixtute ¢ gm, 0.02 mole) in
ethyl alcohol (20 ml) and concentrated hydrochloric acid (30 ml) at reflux temperature. After comple-
tion of the addition, the refluxing was continued for 6 hours. Upon cooling a white precipitate formed,
which was filtered off, washed with water, dried and recrystallized (cf. Table 3).

2-Amino-7-bromo-6-methyl-8H-pyrano[2,3-e]benzimidazol- 8-drig (

A mixture of10 (0.57 gm, 0.002 mole) and thiourea (2.28 gm, 0.03 mole) was heated at £30-140
for 15 minutes, the reaction mixture melted and resolidified, treated with hot water, filtered off and re-
crystallized (cf. Table 3).

4-Bromo-6-methyl-8H-pyrano[2,3-e]benzoxazole-2,8-didra (

A mixture of 10 (0.57 gm, 0.002 mole) and urea (1.8 gm, 0.03 mole) was heated®&at b0 5
minutes, the reaction mixture melted and resolidified, treated with hot water. The precipitate was fil-
tered off and recrystallized (cf. Table 3).

7-Bromo-6-methyl-2-substituted-8H-pyrano[2,3-e]benzoxazol-8-dr8=sd)

To a solution ofL0 (0.57 gm, 0.002 mole) in pyridine (10 ml), an appropriate acid anhydride (0.002
mole), namely, acetic anhydride, maleic anhydride, succinic anhydride, phthalic anhydride and/or o-
nitrophthalic anhydride was added. The reaction mixture was refluxed for 10 hours, the pyridine was
distilled under reduced pressure, the residue was washed with water and dissolved in sodium hydrox
ide solution (5%, 10 ml). The reaction mixture was filtered off and neutralized by dilute hydrochloric
acid. The precipitate formed was filtered off, washed with water, dried and recrystallized (cf. Table 3).

7-Bromo-6-methyl-2-substituted-8H-pyrano[2,3-e]benzoxazol-8-bBiek(

To a solution oflL0 (0.57 gm, 0.002 mole) in glacial acetic acid (20 ml), and the appropriate alde-
hyde, namely, benzaldehyde, p-nitrobenzaldehyde, p-methoxybenzaldehyde, 2-thiophene-
carboxaldehyde, p-N,N-dimethylaminobenzaldehyde and/or 3,4,5-trimethoxybenzaldehyde (0.002
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mole) was refluxed for 15 hours, cooled, poured into ice/cold water. The precipitate formed was fil-
tered off and recrystallized (cf. Table 3).

2-Substituted amino-7-bromo-6-methyl-8H-pyrano[2,3-e]-benzoxazol-8idae)

A mixture of 10 (0.57 gm, 0.002 mole) and the appropriate isothiocyanate, namely, ethyl, hexyl
and/or phenylisothiocyanate (0.002 mole) and pyridine (1 ml) in absolute alcohol (15 ml) was refluxed
for 24 hours. After cooling, the reaction mixture was poured into ice/cold water, The precipitate
formed was filtered off and recrystallized (cf. Table 3).

N-Substituted-N"-[3-bromo-7-hydroxy-4-methylcoumarin-8-ylJuEsap)

A mixture of10 (0.57 gm, 0.002 mole), phenylisocyanate and/or propylisocyanate (0.002 mole) and
pyridine (1 ml) in absolute ethanol (15 ml) was refluxed for 30 hours. The reaction mixture was poured
into ice/cold water, The precipitate formed was filtered off and recrystallized (cf. Table 3).

7-Bromo-6-methyl-8H-pyrano[2,3-e]benzoxazol-8-one-2-thide (

A mixture of10 (0.57 gm, 0.002 mole), potassium hydroxide (0.46 gm) in water (0.7 ml) and car-
bon disulphide (0.7 ml) in methyl alcohol (4 ml) was refluxed for 24 hours. The excess carbon disul-
phide was distilled under reduced pressure and the residue was dissolved in water (10 ml) then acidi
fied with acetic acid to pH 6. The precipitate formed was filtered off, washed with water, dried and re-
crystallized (cf. Table 3).

7-Bromo-6-methyl-2-thio substituted-8H-pyrano[2,3-e]-benzoxazol-8-desd)

A mixture of compoundL6 (0.63 gm, 0.002 mole), anhydrous potassium carbonate (0.5 gm), and
appropriate alkyl or aryl halide, namely, methyl iodide, allyl chloride, ethyl chloroacetate and/or ben-
zenesulphonyl chloride (0.002 mole) in dry acetone (30 ml) was refluxed for 7 hours. The reaction
mixture was cooled and poured onto ice/cold water. The precipitate formed was filtered off and re-
crystallized (cf. Table 3).

8-Bromo-3-chloro-7-methyl-9H-pyrano[2,3-e]benzo-1,4-oxazine-2,9-dib8e (

A mixture of10 (0.54 gm, 0.002 mole), dichloroacetyl chloride (0.2 ml, 0.002 mole) and anhydrous
potassium carbonate (0.5 gm) in dry acetone (20 ml) was refluxed for 10 hours. The reaction mixture
was cooled and poured into ice/cold water. The precipitate formed was filtered off and recrystallized
(cf. Table 3).
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8-Bromo-7-methyl-9H-pyrano[2,3-e]benzo-1,4-oxazine-2,9-didfg (

A mixture of10 (0.54 gm, 0.002 mole), chloroacetyl chloride (0.17 ml, 0.002 mole) and anhydrous
potassium carbonate (0.5 gm) in dry acetone (20 ml) was refluxed for 3 hours, cooled then the reactior
mixture was cooled and poured into ice/cold water. The precipitate formed was filtered off and re-
crystallized (cf. Table 3).

8-Bromo-7-methyl-2-substituted-9H-pyrano[2,3-e]benzo-1,4-oxazine-2,9-d0a&)

A mixture of paraformaldehyde (0.18 gm, 0.002 mole) and a secondary amine, namely diethyla-
mine, piperidine and/or methylpiperazine (0.004 mole) in absolute ethanol (25 ml) was refluxed for 30
minutes, compound9 (0.62 gm, 0.002 mole) was added and the reaction mixture was refluxed for 24
hours. Ethanol was evaporated under reduced pressure and the residue treated with ether, filtered ar
recrystallized (cf. Table 3).

Table 2.
Comp. M.P.°C Yield Molecular Analysis %
No. (Solvent % formula Calcd./Found
of cryst.) (mol. mass)
C H N
la 246 80 CioHsBrNOs 40.02 | 2.01 | 4.66
(Acetone) (300.04) 39.90 | 2.10 | 5.01
1b 235 20 CioHeBrNOs 40.02 | 2.01 | 4.66
(Methanol) (300.04) 39.86 | 2.05 | 4.58
2 236 70 Ci11HsBrNOs 42.05 | 256 | 4.45
(Acetone) (314.07) 42.30 | 2.40 | 4.20
3 222-223 68 Ci1H10BrNO3 46.50 | 3.54 | 4.92
(Ethanol) (284.09) 46.85 | 3.92 | 5.21
4 276 85 Ci3H11BrCINO, 43.30 | 3.07 | 3.88
(Acetone) (360.57) 43.50 | 3.30 | 3.70
5a 211 49 CigH21BrN,O4S; 45.66 | 4.47 | 5.91
(Ethanol) (473.39) 46.00 | 4.80 | 5.60
5b 156-158 72 CigH21BrN,O4S; 47.01 | 4.36 | 5.77
(Ethanol) (485.40) 46.90 | 4.80 | 5.60
5c 185-186 70 CigH19BrN,OsS; 4435 | 3.92 | 5.74
(Ethanol) (487.37) 44.76 | 4.30 | 5.80
5d 173-175 75 CigH22BrN304S; 45.60 | 4.43 | 8.39
(Ethanol) (500.41) 45.21 | 4.73 | 8.00
6 257-258 72 Ci3H12BrNO, 47.87 | 3.71 | 4.29
(Ethanol) (326.13) 48.20 | 3.90 | 4.60
7 178-179 92 CisH14BrNOs 48.93 | 3.83 | 3.80
(Ethanol) (368.10) 49.20 | 3.60 | 4.00
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Table 3.
Comp. M.P.°C Yield Molecular Analysis %
No. (Solvent % formula Calcd./Found
of cryst.) (mol. mass)
C H N
8 144-146 77 CigH14BrNO3 58.08 | 3.79 3.76
(Ethanol) (372.19) 57.73 | 3.40 3.30
9 101-102 63 Ci4H15BrN,OsS 45.29 | 4.07 7.54
(EtOH/H,0) (371.24) 45.30 | 4.10 7.30
10 260-dec. 60 CioHsBrNO; 44.47 | 2.98 5.18
(MeOH/H,0) (270.06) 4450 | 3.10 5.30
11 238-dec. 60 C11HsBrN3O, 4492 | 2.74 14.28
(ethanol) (294.09) 44.80 | 2.70 14.20
12 290 55 Ci11HeBrNO, 44.62 | 2.04 4.72
(ethanol) (296.05) 4450 | 2.30 4.90
13a >300 30 CioHgBrNOs 49.00 | 2.74 4.76
(DMF/H,0) (294.08) 48.72 | 3.11 4.39
13b 233 52 Ci4HsBrNOs 48.02 | 2.30 3.99
(DMF/H,0) (350.10) 47.70 | 2.60 4.38
13c 230 45 Ci4H10BrNOs 47.75 | 2.86 3.97
(DMF/H,0) (352.12) 4752 | 2.40 3.62
13d 284 75 CigH10BrNOs 54.02 | 2.51 3.49
(DMF/H,0) (400.16) 54.40 | 2.50 3.90
13e >300 60 CigHoBrN,O7 48.56 | 2.03 6.29
(DMF/H,0) (445.17) 48.84 | 2.41 6.70
13f 204-206 48 Ci/H10BrNO3 57.32 | 2.83 3.93
(EtOAc/ (356.15) 57.20 | 3.02 3.50
pet. ether)
139 216 86 Ci7HoBrN,Os 50.89 | 2.26 6.98
(EtOACc/ (401.16) 50.62 | 2.43 6.72
pet. ether)
13h 240 30 CigH12BrNO, 55.97 | 3.13 3.62
(EtOACc/ (386.18) 55.63 | 3.52 3.40
pet. ether)
13i 217 35 CisHsBrNOsS 49.74 | 2.22 3.86
(EtOACc/ (362.17) 49.31 | 2.27 3.60
pet. ether)
13 223-224 70 CigH15BrN,O3 57.15 | 3.78 7.01
(EtOACc/ (399.23) 56.82 | 3.60 6.76
pet. ether)
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Continuation of the Table 3.

Comp. M.P.°C Yield Molecular Analysis %
No. (Solvent % formula Calcd./Found
of cryst.) (mol. mass)
C H N
13k 201 55 GooH16BrNOg 53.82 3.61 3.13
(EtOAc/ (446.23) 53.51 3.50 3.52
pet. ether)
1l4a 273-275 86 Ci3H11BrN,O3 48.31 3.43 8.67
(benzene) (323.14) 48.12 3.26 8.40
14b 267 87 Ci7/H17BrN,O3 54.12 4.54 7.42
(benzene) (8377.23) 54.19 4.96 7.17
l4c 190 71 Ci7H11BrN,O3 55.00 2.98 7.54
(benzene) (371.18) 54.63 2.52 7.82
15a 206-dec 53 Ci7H13BrN,O4 52.46 3.36 7.19
(benzene) (389.19) 52.10 3.00 7.49
15b 196 60 Ci4H15BrN,Oy 47.33 4.25 7.88
(benzene/pet (355.18) 47.50 4.45 8.13
ether)
16 281-2 85 Ci11HeBrNOsS 42.32 1.93 4.48
(ethanol) (312.11) 41.90 2.00 4.10
17a 200 87 Ci2HsBrNOsS 44.18 2.47 4.29
(ethanol) (326.14) 44.50 2.80 4.30
17b 134-136 55 Ci4H10BrNOsS 47.74 2.86 3.97
(ethanol-ether (352.18) 47.60 3.10 4.00
17¢c 175-177 40 CisH12BrNOsS 45.23 3.03 3.51
(ethanol-ether (398.21) 45.60 3.00 3.90
17d 204-dec 57 Ci/H10BrNOsS, 45.14 2.22 3.09
(ethanol) (452.27) 45.50 2.00 3.50
18 254 95 Ci2H7BrCINO, 41.83 2.04 4.06
(ethanol) (344.52) 41.80 2.40 4.00
19 275 88 Ci2HsBrNO, 46.47 2.59 4.51
(ethanol) (310.08) 46.10 3.00 4.88
20a 193 44 Ci7H19BrN,O4 51.65 4.84 7.08
(EtOH/pet. (395.24) 51.91 4.61 7.30
ether)
20b 182 46 CigH19BrN,Oy 53.08 4.70 6.88
(ethanol) (407.25) 53.27 4.54 7.20
20c 225-226 49 CigH20BrN3O4 51.19 4.77 9.95
(ethanol) (422.26) 50.83 4.52 9.80
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