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Summary: 6—Aoexyl-S-brmn-Z-mmyl-T-hydmxnyoJH-l-benznpyran Vb; ethyl-6-acetyl-8-
bromo-7-hydroxy-4-oxo-4H- 1-benzopyran-2-carboxylate VIIb, and 10-bromo-2,8-diphenyl-4,6-

dioxo-4H,

6H.benzo[1,2-b:5,6-b*)-dipyran XV

were  prepared, from  2-bromo-4,6-

diacetylresorcinol Ib. The behaviour of the Vb towards benzaldehyde, hydroxylamine, hydrazine,
and amines was iuvestigated. Also the action of thiourea op the benzodipyran XV was
investigated, where the dithiopyrimidine derivative XVI was obtained.

Introduction

Wide varieties of 4-oxo-4H-1-benzopyrans
and their derivatives have been reporied o posses
biological activities and significant medical
importance, e.g. as antiplatelet 1], antimicrobial
[2], anti-inflamatory and anti-allergy [3]. This
prompted us o synthesise several heterocyclic
compounds containing the 4-oxo-4t-1-benzopyran
moiety and siudy some of their reactions.

Results and Discussion

B. Veera [4] found that the condensation of
4 6-diacetylresorcinol Ta with ethyl acetate under
Claisen condensation condition gave a bisdiketone
11, which upon cyclization, gave the benzodipyran
1. We tried to synthesize compound NI according
to the same procedure, or even under more drastic
conditions, but instead the monoacetoacetyl
derivative IVa was obtained, which upon
cyclization gave the benzopyran V. When we start
with 2-bromo-4,6-diacetylresorcinol Ib, it also
gave, under the same conditions, the monoaceto-
acetyl derivative IVb, which upon cyclization gave
the benzopyran Vb. These observalions were
confirmed by:

i)  Correct elemental analysis.

ii) Compounds V are soluble in aqueous alkali
and gave colour with ferric chloride.

iii) IR spectra Va and Vb showed two carbonyl
absorption at (1660-1655 cm™), (1635-1630
cm’’) and a broad band centered at (2950-
2850 cm™) [S) for intramolecular hydrogen
bonded OH group.

iv) a- PMR spectrum of Va showed signals at &
14.2 (s, 1H, OH, exchangeable with 1,0); 8.2
(s, 1H, Hg); 7.73 (s, 1H, Hg); 6.69 (s, 1H, H;);

2.81 (s, 3H, COCH,), and 2.38 ppm (s, 3H, 2-
Me).

b - PMR spectrum of Vb showed signals at §
1.40 (br, 1H, OH, exchangeable with D.0O);
8.32 (s, 1H, Hs); 6.52 (s, 1H, Ha); 2.88 (s, 3H,
COCHj,) and 2.46 ppm (s, 3H, 2-Me).

v) Claisen condensation of Ia with ethyt oxalate
did not give the dibenzopyran, but instead
gave only the mono-f-diketone Vla, which
upon cyclization gave the benzopyran-
carboxylic ester [6) VIIa. Vb gave the same
results with ethyl oxalate, where VIb and
VI were obtained.

The reactivity of the two active sites; the 2-
methyl group [7] and the 6-acetyl group, in
compound Vb towards aromatic aldchydes was
tested, thus on subjecting Vb to react with one
mole of benzaldehyde in the presence of piperidine
as basic catalyst led w the formation of the corres-
ponding 6-cinnamoyl derivative VIITa not the 2-
styryl derivatives VIIIb. This was confirmed from
its PMR spectrum which displayed no signal at.8 =
2.88 ppm characteristic for the methyl group of the
6-acetyl moicty, but showed signal at & = 2.44
characteristic for the 2-methyl group. With two
moles of benzaldehyde in ethanolic sodium etho-
xide solution, compoungd Vb gave the 2-styryl-6-
cinnamoyl derivative IX, through the conden-
sation on both sites according 10 literature, 4-0x0-
411-1-benzopyrans react with  hydroxylamine
hydrochloride to give isoxazole derivatives [8].
Under the same conditions, compound Vb reacted
with hydroxylamine hydrochloride, with the open-
ing of the pyrone ring, to give 3-bromo-24-di-
hydroxy-5-(3'-methylisoxazol-5"-yl)acetophenone



$.5. IBRAHIM et ol

Jour.Chem.Soc.Pak. Vol. 18, No. 3, 1996 227

H,COCH.
HgC." Q0CH; — 3 2 COCH,00CH,
CH,COOR/Na
HO oH HO OH
R
(1a,h)
CH,COOR/Na (@oR),

0

i
H,C. COCH,C0CH,

HO ou
R
™ el Il
,C. COCH,COOE

I 0

H,C HO OH
R
(Viah)
HO O QI1
R
(Vah) 0 0
R 1,CC
LIV,V,VI& VI a, H
b, Br
R
(VIIa,h)

oxime X. With hydrazine hydrate, compound Vb
gave the azine derivative XI, as a result of its
condensation with the 6-acety! group and the
opening of the ring [9].

The reaction products of compound Vb with
amines were found to be dependent on the nature of
the amine. Thus, when compound Vb was allowed
to react with two moles of aliphatic amine, namely;
n-butylamine and cyclohexylamine in boiling

ethanol, it behaved like other benzopyrans [10]
giving 2-bromo-4-(N-alkylacetimino)-6-(1°-oxo-3’-
alkylamino-2"-butenyl} resorcinol XIIa and b,
respectively. On the other hand, with the less basic
aniline, it gave the corresponding Schiff’s base; 8-
bromo-2-methyl-7-hydroxy-6-phenylacetiming-4-
ox0-4H-1-benzopyran XHI.

The diflavone; [10-bromo-2,8-diphenyl-4,6-
dioxo-4H,6H-benzo-(1,2,b:5,4-b"}dipyran] XV was
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synthesized by using the route of Anjaneyulu ef al
[11]. The requircd o-hydroxychalcone XIV was
formed when compound 1 allowed to react with
benzaldchyde in alcoholic potassium  hydroxide
solution.

As 2-thiopyrimidines can be obtained
through the action of thiourea on flavones [12],
thus, the dipyrimidine derivative XVI was also
obtained when the dillavone XV was allowed to
react with thiourca in alcoholic potassium
hydroxide solution.
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All melting points were taken in open
capillary tubes and are uncorrected. The structures
of the compounds were confirmed by elemental
analysis, infrarcd spectrometry, and NMR
spectroscopy. Infrared spectra were recorded on a
Perkin-Elmer 598 infrared spectrophotometer using
KBr wafer technique, and NMR spectra were
obtained on a Varian EM 390 90 MHz
spectrometer in DMSQO-dg with TMS as an internal
standard and were consistent with the proposed
structures (c.f. Table 1).
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Table-1: Physical and analytical data for the synthesized compounds
Compd. mp. Yield Solventof Molccular Elemental analysis IR (KBr) van™ 'H-NMR [(DJDMSO/TMS] 8 (ppm}
Nao. 'Cy % crysta- formula (Found/Caled). ’
llization  (M.wi)
C H N 5 -
e~ 148 87 Benzene- C.:H),BrOs 4569 342 2860 (OH); 1670, 1640, 1630 1.4 (b, 1H, OH*); 8.64 (s, 1H, Hs); 7.95 (5,1H, one
petroleum (315) 4571 349 (C=0 of p-diketone and C=0 of the CHz- group present as an eol*); 4.9 (s, 111,
ether of acetyl group). the other proton of the CH, group as CH=C); 2.8 (s,
(60-807 - 3H, acetyl CHy); and 1.8 (s, 3H, acetoacetyl CH;)
va" 190 85 Ethanol  CyzllieOa 66.00 4.55 1645, 1635 (C=0for acetyl  14.2(s, 1H, OH®), 8.2 (s, 1H, Hy);7.73 (s, 1L, Ha):
(218) 66.05 458 and y-pyrone); 2950 (OH).  6.69 (s, 1H, H;); 2.81 (s, 3H, COCH,), and 2.38 s,
3H, 2-Me)
vb” 232 98 Ethanol Gy HLBrO, 4844 3.00 1645, 1635 (C=0 for acetyl 14,00 (b, 1H, OH*); 8.32 (s, 1H, H); 6.52 (5, 1H,
@97 4848 303 and % pyrone). Hj), 2.88 (s, 3H, COCH,) and 2.46 (s, 3H, 2-Me).
VIL™ 193 87  Ethanol  C.H, BrOs 1730, 1655 (C=0 ester and y- 14.15 (s, 1H, OH*); 8.86 (s, 1H, Hs); 6.39 (s, 11,
(355 pyrone) Hs): 4.52 (4. 2H, -CHz); 2.85 (s, IH, acetyl CH,)
and 164 (t, 3H, CH, of ethyl ester).
VITla™ 240 83  Acetome CpyHsBrO,  59.18 332 (1650-1645), 1635 (C=0for 14.56(b, 1H, OH*), 9.2 (s, 1H, Hy); 8.4-7.84 (s, TH,
(385 5922 3.37 cinnamoyl and y-pyrone).  cinnamoyl moiesy); 6.56 (s, 1H, H3), and 2.4 (s, 311,
2-Me).
IX™ 217 75 Acelone Cxll;BrO, 6574 354 {1650-1645), 1635 (C=0 for 14.8 (s, 1H,OH*); 9.02 (s, 1H, Hy), 8.2-7.4 (s, 14},
B =73 6596 359 cinnamoyl and y-pyrone). cinnamoyl and styryl moieties), and 6.6 (s, 111, Hs).
X" 235 82 Aceone  Cpoll,,Bri:0, 4401 330 848 3460 (0L, oxime); 3160 13.82 (s, 2H, phenolic OF's*); 12.12 (b, 1H, oxime
(27 4403 3136 856 (phenolic O), and 1620 OH=Y, 8.14 (5, 1H, He); 6.92 (5, 1H, Hy); 2.4 (s, 31,
(C=N). N=C-CHj) and 2.23 (5, 31, isoxazole CHs)-
Xi™  >30080  Aceione  CpllBrN.O, 3145, 3120 (N11); 2900 (OH) 16.08 (s, 2H, 20H*); 13.50 (b, 411, 20H* and 2
618 and 1620 (C=N). pyrazole NH*); 8.22 (s, ZH, aromatic prolons); 7.00
(s, 2H, pyrazole protons), 2.63 (s, 611, CH; ClI,
C=N-N), and 2.2 {s, 61, 2 pyrazole CIL,).
XHa™ 160 83  Ethanol  CpllnBrN:0y 5650 66 6.5 1635 (B -unsaturated ketone) 16.8 (s, TH, OH®); 14.8 (b, 1L, OI1%), 1091 (s, 11,
2% .50 68 66 and 1515 (C=N). NH*); 8.34 (s, 1H. Hs); 6.1 (s, 111, COCII=C); 3.76
{1, 2H, -CH;-N=); 2.65-2.56 (5. $41. acotimino CH,
and H-N-CHz-CHz-); aud 2.22 (s, 3H, butenyl CH,);
1.76-1.28 (m, 81, (CHy), groups) aml 1.04-0.88 (s,
64, two butyl CH; groups).
XiIb™ 258 78  Ewhanol  CuliBiN0, 6029 685 5.70 1635 (ot B-unsaturated ketone)
[£55)) 60.37 691 587 and 1515 (C=N).
Xin™ 212 83 Ethanol C,HuBrNO, 5802 368 375 1635 (C=0 of ypyronc) and 1463 (s, 1H. OH*); 8.33 (s, 111, TTs); 7.91-7.45 (s,
(370 5806 376 376 1615 (C=N). 511, aromatic protons); 6.83 (s, 1H, Hy), 2.61 (s, 310,
acetiming CH,) and 2.42 (s, 3H, Cil; at positios 2).
X" 229 73 Dioxane CiH B0y 6405 370 1645 (P -unsaturated ketone) 14.2 (s, 2H. phenclic O11* s); 8.83 (s, 111, He): 7.95-
{H4) 6414 378 and 1655 (C=0 of ypyrone). 7.35 (s, 1411 plieny! protoas and CH=CII protons).
xv© 230080 Dioxane  Culi;BrC, 6488 226 1645 (o, P-unsaturated keton); 9.4 (s, 11 H): 7.47-7.95 {5, 101 phenyl protons)
{445y 470 292 and 1655 (C=0 of ypyrons). axl 6.76 (s, 211, 1L,a7).
XVI™  >30080 DIF Coll3BrN.S:0:43.06  2.85 12,74 7.26 3200 (-NII}; 1620 (C=N, amd
- 43n 4393 297 1281 732 1220(C=%)
* Exchangeably with DO -
** Soluble in NaOH 5% and gave violct colour with TeCly
Br
HO oy
xv) M), C=S | HG

ako. KOH

N
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NH HN
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4-Acetoacetyl-6-acetyi-2-bromoresorcinol IV

A mixture of 2-bromo-4,6-diacetylresorcinol
[13] I (10 g), ethyl acetate (110 ml), and sodium
metal (8 g) was rcfluxed for 4 hr, after that
additional weight of sodium metal (4 g) was added
and refluxing was continued for further 6 hrs., left
overnight at room temperature, and the reaction
mixture was then added to crushed ice (300 g)
where a yellow solid was separated, filtered,
washed with ice-cold water, ether and decomposed
with acetic acid. Dilution with water afforded the
tiled compound which recrystallized from
benzene-petroleum  ether  (60-80°C) as  white
crystals.

6-Acetyl-8-bromo-2-methyl-7-hydroxy-4-oxo-4H-1-
benzopyran (Vb)

4-Acetyl-6-acetoacetyl-2-bromoresorcinol
(IVh} was dissolved in concentrated sulphuric acid
and the mixture was left for § min. The dark brown
solution that formed was poured on ice-cold water
and the solid obtained was filtered off, crystallized
from ethanol to give the titted compound (Vb) in
almost theoretical yield,

7-Acetyl-6-hydroxy-2-methyl-4-oxo-4H- 1 -
benzopyran (Va)

A mixture of 4,6-diacetylresorcinol (10 g),
ethyl acetate (110 ml), and sodium metal (8 g) was
refluxed for 4 hrs., after that additional weight of
sodium metal (4 g) was added and refluxing was
continued for further 6 hrs., left overnight at room
temperature and the reaction mixture was then
added to crushed ice (300 g) where a solid was
separated, filtcred, washed with ice-cold water,
ether and decomposed with acetic acid. Dilution
with water afforded the B-diketone IVa which was
dissolved in concentrated sulphuric acid and left at
room temperature for 5 min., poured on ice-cold
water and the solid obtained was filiered off,
crystallized from ethanol to give Va,

6-Acetyl-8-bromo-7-hydroxy-4-oxo-4H-1-
benzopyran-2-carboxylic acid ethyl ester (VIIb)

A mixture of 1 (1 g) and diethyl oxalate (3
ml} in sodium ethoxide solution (0.7 g) of sodium
in 15 ml of ¢thanol) was refluxed for 2 hrs. and left
overnight. The yellow solid was collected and
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acidificd with dil. acetic acid to give the B-diketone
(VIb) which was cyclized dircctly by refluxing its
ethanolic solution (0.5 g/10 ml) in presence of few
drops of conc., sulphuric acid for 20 min. and left
to cool. The solid obtained was filtered off and
recrystallized from ethanol w give VIlb as white
crystals,

8-Bromo-6-cinnamoyl-2-methyl-7-hydroxy-4-oxo-
4H-1-benzopyran (Viila)

To a solution of Vb (0.5 g, 0.0017 mole) in
the least volume of ethanol, was added
benzaldehyde (0.18 g, 0.0017 mole) and 3 drops of
piperidine, the reaction mixture was refluxed for 4
hrs. and left 10 cool. The yellow crystalline solid
that separated was collected and recrystallized from
acetone to give compound VIlla,

8-Bromo-6-cinnamoyl-2-styryl-7-hydroxy-4-oxo-
4H-I-benzopyran (IX)

To a solation of Vb (0.5 g, 0.0017 mole) in
ethanolic sodium ethoxide (0.1 g of Na in 10 ml of
absolute EtOH), benzaldehyde (0.36 ml, 0.0034
mole} was added, and the mixture was refluxed for
4 hrs. The orange product that formed was filtered
off, acidified with dilute acctic acid and
recrystallized from acetone to give compound IX,

3-Bromo-2,4-dihydroxy-5-(3'-methylisoxazol-5'-
yl)-acetophenone oxime (X)

A mixture of Vb (0.5 g, 0.0017 mole) in
pyridine (10 ml) and aqucous solution of
hydroxylamine hydrochloride (1.2 g/10 ml) was
refluxed for 4 hrs., cooled, acidificd with dilute
acetic acid, and the solid that formed was filtered
off and crystallized from acetone to give compound
X as white crystals.

Formation of the azine derivative (XI)

To a solution of Vb (0.5 g, 0.0017 mole) in
ethanol (10 ml), was added a warm ethanolic
solution of hydrazine hydrate (3 ml/f0 ml] EtOII).
The reaction mixture was refluxed for 1 hr., left o
cool and diluted with water. The separated solid
was filtered and crystallized from acctone as a
yellow crystals of XI.
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Formation of Xlla and b

To a solution of Vb (0.5 g, 0.0017 mole) in
ethanol (10 ml), was added the aliphatic amine,
namely; n-butylamine, and cyclohexylamine
{0.0034 mole). The mixture was rcfluxed for 15
min. and left at room temperature overnight. The
solid that formed was filtered off and crystallized
from ethanol as a yellow crystals of XIIa and b,

8-Bromo-2-methyl-7-hydroxy-6-phenylacetimino-4-
ox0-4H-1-benzopyran (XHI)

To a solution of Vb (0.5 g; 0.0017 mole) in
ethanol (20 m!) was added aniline (0.32 ml; 0.0043
mole). The mixture was refluxed for 4 hrs., and
kept at room temperature overnight. The separated
brown solid was filtered off and recrystallized from
ethanol to give XIIIL.

3’-Bromo-2',4’-dihydroxy-5'-cinnamoyl  chalcone
(XIV)

To a mixture of T (5 g) and benzaldehyde
(20 ml) in ethanol (100 ml), aqueous solution of
potassium hydroxide (50 g./50 ml of H;0) was
added dropwise {(ca. 1 br)..The mixiure was kept in
the refrigerator for 24 hrs. On acidification with
HCI (1:1), a yellow solid was separated, filtercd,
and recrystallized from dioxane to give XIV as a
yellow necdles.

10-Bromo-2,8-diphenyl-4,6-dioxo-4H 6H-
benzoll,2-b:5,4-b’ J-dipyran (XV)

A mixture of XIV (1 g) and seleninm
dioxide (6 g) in dry isoamyl alcohol (30 ml) was
refluxed for 10 hours in an oil-bath at 140-150°C,
fillered hot and the filtrate was kept in the
refrigerator overnight where XV was separated,
filtcred, and recrystallized from dioxane as a white
crystals.

BENZOPYRANS

3-Bromo-2,4-di(4’-methyl-2"(1H)thiopyrimidin-6-
yi) resorcinol (XVI)

A mixture of XV (0.5 g5 0.001 mole),
thiourea (0.15 g 0.002 mole) and aqueous
potassium hydroxide solution (0.1 g, 0.002 mole.
dissolved in the least volume of H,0), in ethanol
(150 ml) was rcfluxed for 3 hrs., cooled, acidificd
with dil. HC), and the separated solid was filtered
off and crystallized from DMF to give XVIL.
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