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Condensation of 4-Hydroxycoumarin with Aldehyde under Knoevenagel Conditions
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Summary: Reactions of 4-hydroxycoumarin(l) with aldehydes under Knocvenagel conditions ini-
tially form intermediates (3) which subsequently react with additiona) quantity of (1) or
thiophenol to yicld biscoumaring (2) or (benzo-4-hydrony-2-omo-2H-pyran-3-yl} (aryl) phenyl-

thiomethane (4abyc) in excellent yields.

Introduction

Electrophilic substitution reactions of 4-
hydroxycoumarin (1) at the 3-positions are well
known |1-7). However, reactions with aldehydes
have been only scarcely reported [8,9].

During the course of our syathetic investiga-
tions we have found that the reactions of 4-hydroxy-
coumarin(1) with aldehyde under Knoevenagel
conditions using piperiding and acetic acid in
ethanol give exccllent yields of biscoumarins (2).
The results obtained are summarized in the Table.
The reaction involves the initial formation of an
highly reactive electrophilic species (3) via aldol
condensation in the presence of piperidinium
acetate [10] formed in the reaction mixture which
subsequently condenses with additional quantity of
4-hydroxycoumarin(1) through Michael type reac-
tion to form biscoumarin (2).

Attempsts to stop the reaction at the product
(3) and to isolate it were unsuccessful. However,
the trapping of the intermediate (3) with thios-
phenol to form 3-substituted coumarins of type (4)
was considered feasible, As anticipated the reac-
tions of 4-hydroxycoumarin (1) with benzaldehyde
or 2-nitrobenzaldehyde or 2-chlorobenzaldehyde
and thiophenol (molar ratio 1:1:2) wunder
Knoevenagel conditions afforded the products
(4a,b,c) in good yields. These reactions provide a
simple and convenient method not only for the syn-
thesis of biscoumarins (2) but also for 3-sub-
stituted-4-hydroxycoumarins (4) which are of
synthetic importance and possess physiological
properties [11- 13).

Experimental

4-Hydroxycoumarin (Fluka) m.p. 211-213°C
and aldchydes used were of technical grade,
purified where necessary,

Infrared spectra were recorded on JASCO-
IRA-1 spectrophotometer in  Nujol. TH-NMR
spectra were recorded on R-24B, 60-MH spectro-
meter (Hitachi) using tetramethyl silane as internal
reference and are quoted in ppm (8). Melting
points were recorded on Gallenkamp melting point
apparatus.

General procedure for the preparation of bis-
coumanin(2)

A solution of 4-hydroxycoumarin (1, 0.02 mol)
in dry ethanol (15 ml) was graduvally added to a
solution of appropriate aldehyde (0.01 mol), acetic
acid (0.5 ml) and piperidine (0.5 ml) in ethanol (15
ml). The rcaction mixture was refluxed which on
cooling gave solid product. The products were crys-
tallized from ethanol-chloforom mixture, The reac-
tion conditions, spectral data and analytical data
are given in Table 1

(Benzo-4-hydroxy-2-oxo-2H-pyran-3-yl)phenyl-
phenyl thiomethane (4a)

4-Hydroxycoumarin (1, 0.05 mol) in dry
ethanol (20 ml) was added to a stirred solution of
benzaldehyde (0.01 mol), thiophenol (0.02 mol),
acetic acid (0.5 ml) and piperidine (0.5 ml) in
ethanol (15 ml). The reaction miXture was vigorous-
ly stirred at ambient temperature for 6 hours. The
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Tabte: 1. Physical and anaiytical data of compound (2a-h)

Compd  Refls  anp. vmay ey’! Anmlysis 'H.NME
time Yied CO Cag. Mol Caled /Found
(hours) % " formula C% HE Nx O
i 3 F7EL ] 7% VI ¥ J— - 58 (. TH), 667 (m, 14H, aromanic)
(itmp. 28.229)[9] 85  1WOI680 1600 CuHWOe TR0 392
b 15 Jwam 75 17001680 1600 CrHysNOs 6564 S S8 (5, 1H), 6.6-7.5 (m, 1ZH sromatic)
303 ,
e 4 24228 80 17000690 1610 CsHuNOs 6364 3 1% 55 (51H), 6887 (m, 12H aromatic),
6545 308
d a 2M-235 8 1701680 1400 CoHsCIOs 6718 3%“36 . 795 55(s, 1H), 3875 (m, 12H aromaric).
6743 - 758
< 4 14d-145 N OI7I01700 1610 CuMwDs 6923 44 . . L1 (t, 3H), 22 (g, 2H), 6.0 (s, 1H),
{tit. m.p. 144-185) [5] 950 45 53 . 7 (pn, 6H, aromatic).
[ 13 12315 Bl 17101700 1600 CpHuOs 6984 47 . . 12t 3H), 2.1 (q, 4E), 58 (x, 1),
6988  4ES 65 . 7.7 (m, 24 aromatic
: s 196-199 7 101690 1600 CoHwO: 6584 4M . . 1.1 (d, 6H), 42 (m, H), 58 (s, 1H),
{lie. m.p. 199-200) [9] 6956 .60 6.6-7.3 (m, BH, aromaric).
h 4 240241 W IM016% 1610 CadwOs 59 4 . - 35 (s 3H), 6.0 (s, 1H), 6.5.7.6
: 085 415 (o, 12H sromaric),
ox Bcnw-4-hydmx3~2—am-2H-p_)m-3+yl (2-
x nitrophenyl) (phenyl-thiomethane (4b)
0 0 This compound was prepared in 85% yield by
) stirring the reaction mixture for 8 hours at room

temperature. Crystallization from chloroform-
ethanol gave solid m.p, 161-162°C; vmay. 1680 (CO);
1600 (-C=C-); 'H-NMR (ds, DMSO); & 5.3 (s,
1H); 7-7.5 (m, 13H aromatic), 9.8 (broad, 1H of -
. OH); caled for C2Hi1s8NOs; C, 65.18; H, 3.70; &,

(2) 7.90; N, 3.45; Found C, 65.35; H, 36; S, 800; N,

R-Ph(a), 2NOPh(b), 3NOPh(c)2-CIPh(d), CuCHy. o3
(£),CHy(CHz);- (EW{(CHY)-CHAg), 4-CHIOPh(h).

Benzo-‘a-hydmga-z-mo-zmpymn-.i-yl (2-
chlorophenyl)phenyi-thiomethan {40)

o 1
BN, ) This compound was obtained in 70% yield by
stirring the reaction mixture at room temperature

o for 6 bhours. Crystallization from chloroform-

Q
(4) cthanol mixture afforded white solid m.p. 180-
R=Ph(a). 2NOPH(0)2-OPR(c).  182°C. vmax. 1680 (CO), 1610 (-C=C-); 'H-NMR
(ds, DMSO): 8 59 (s, 1H), 7.1-75 @ 13H

v
0 Y
(3)
aromatic), 85 (broad, 1H, of -OH); caled. for

solid product was filtered out and washed with
: - C22H1s8CI03: C, 66.92; H, 3.80; S, 8.11; Cl, 899,
hexane-ethylacctate mixture (20:1) to remove un- Found: C 66.65; H, 3.6, 8, 8.4: Cl, 885,

reacted thiophenol, Crystallisation from chloroform
gave solid (80%) m.p. 157-158°C; vimay. 1680, 1660

(€O), 1600 (-C=C-); '"H-NMR: (dsDMSO) & 58
(s, 1H), 6.9-7.7 (m, 14H-aromatic) 9.5 (broad, IH 1. F, Dallacker, P. Kratzer and M.Lipp, Annatlen
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Ring Opening Behaviour of 1-(3,4-Dimethyl)phenyl-5,6,7,8- ietrachloro—(4H)-3,2-ben-
zoXazin-4-one

M.A. EL-HASHASH, S.A. SHIBA, F.A, EL-BASSIOUNY AND 1. MOHEI EL-DEEN
Chemistry Department, Faculty of Science, Ain Shams University, Cairo, Egypt

(Received 13th March, 1991, revised 22nd October, 1991)

Sununary: Hetero ving apeanlng of the 32-benzauavinone derivative 1 by different nitrogen
nucleophiles, namcly, hydrazine hydrate, aniline, p-anisidine and enthranilic acid has been inves-
tigated. Algo the behaviowr of 3,2-benzoxazinone 1 towards carbon nuclcophiles like aromatic
hydrocarbons under Friedel Craft's conditions and alkyl halides under Grignard reaction condi-

tions has been studied.

lotroduction

It is well known [1] that 2-substituted-(4H)-
3,1-benzoxazin-4-ones undergo ring opening by
moisture. In this work we report the reactions of 1-
substituted-(4H)-3,2-benzoxazin-4-one 1 with nitro-
gen and carbon nucleophiles, with the aim of ob-
taining some precise information about the course
of the reaction and on the other hand, to contrast
the reactivity of 3,2-benzoxazin-4-one and 3,1-ben-
zoxazin-4-one rings.

2-(3' 4-Dimethyl)benzoyl-3,4,5 6-tetrachloro
benzoic acid reacts with hydroxylamine hydrochlo
ride in boiling pyridise to give (4H)-3,2-benzoxazin
-4-one 1. IR spectrum of 1 exhibits strong absorp-
tion bands at 1745 and 1650 cm’! attributable
tovC = O and vC = N respectively,

Recently [2] it bas been reported that 2-sub-
stituted-3,1-benzoxazin-4-ones reacted with hydra-
zine hydrate 1o give the quinazolne derivatives. In
the present study, reaction of 3,2- benzoxazin-4-ong
. 1 with hydrazine hydrate in boiling ¢thanol gave the
bis-phthalazinone derivative 2 via the double hetero
ring opening followed by cyclization. TR spectrum

of 2 exhibils strong absorption bands at 1690, 1650
em’! due to »C = O and vC =N and lacks any bands
characteristics for OH and NH groups.

Aminolysis of benzoxazinone 1 with primary
aromatic amines, namely, anlline and p-anisidine in
boiling ethanol gave the phthalazinone derivatives
3a and b respectively. IR spectra of compound 3
showed bands characteristic of vC=0 and vC=N
in the region of 16701660 and 1640-1630 cm’
respectively. The IH-NMR (CDCl) spectrum of 3a
showed signals at 8 2.3 (s, 6H, Ar-CHs) and 7.0 -
8.0 ppm (m, 8H, Ar- H).

In this work we report the conversion of
(4H)-3,2-benzoxazin-4- onc derivative to (4H)-3,1-
benzoxazin-4-one derivative bearing a bulky sub-
stituent in position-2, with the aim of increasing its
stability, Thus, when benzoxazinone 1, submitted to
react with anthranilic acid in boiling n-butanol af-
ford 2-substitued-(4H)- 3,1-benzoxazin-4-one 4a.
The IR spectrum of 4a displayed strong absorption
bands at 1725, 1630 and 3350 cm™! characteristic for
vC=0, vC=N and vOH respectively. The 'H-



