


Section: 1 Synthesis of psora-Schiff bases
II1.1 Introduction

2H-1-Benzopyran-2-ones, naturally occurring as well as synthetic, show
antibiotic, antifungal, anthelmintic and anticoagulant properties'>. Analgesic and sedative
properties of 3-amino-2H-1-benzopyran-2-ones have been reported in literature*>. Schiff
bases derived from 2H-1-benzopyran-2-one derivative have also been found to show
moderate antibacterial activity’.

Kokotos et al® have reported formation of Schiff bases 82 of 2H-1-benzopyran-2-
one in a single step by condensation of ethyl ester of glycine hydrochloride 80 and 2-
hydroxybenzaldehyde 79 in presence of triethylamine (Scheme-1).

OH OH
+  NH,CH,COOEt — ©i
CH=NCH,COOEt

CHO
79 : 80 81
(0] 20 .
CL, C[I
. CHO 4, = N———-—‘CH—Q
triethylamine
82 HO

Scheme-1

Various Schiff bases 84 from 6-phenyl-3-amino-2H-furo[3,2-g]-1-benzopyran-2-one 83
have been reported in the literature® (Scheme-2).

Schiff bases of 2H-1-benzopyran-2-one have also been reported by Kumar et al*.
They condensed 2-hydroxybenzaldehyde 79 with acetyl glycine 80 in acetic anhydride,
furnishing 3-acetamido-2H-1-benzopyran-2-one 86 which on hydrolysis with HCI
afforded 3-amino-2H-1-benzopyran-2-one 87. Condensation with benzaldehydes,

compound 87 produced Schiff bases of 2H-1-benzopyran-2-ones 88 (Scheme-3).
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Schiff bases of the type 92 from 7-n-butoxy-3-amino-2H-1-benzopyran-2-one 13
have been prepared by Desai’. In this synthesis, 2,4-dihydroxybenzaldehyde was
condensed with acetyl glycine 85 in presence of acetic anhydride and anhydrous sodium
acetate to yield 3-acetamido-7-acetoxy-2H-1-benzopyran-2-one 89 which on treatment
with n-butylbromide in dry DMF and anhydrous K,CO; afforded 3-acetamido-7-n-
butoxy-2H-1-benzopyran-2-one 90. The compound 90 was, then, hydrolyzed by
’conc.HiSO4 in ethanol which gave 3-amino-7-n-butoxy-2H-1-benzopyran-2-one 91. The
condensation of the amino benzopyrone 91 with substituted benzaldehydes resulted in

formation of corresponding Schiff bases of 2H-1-benzopyran-2-ones 92 (Scheme-4).
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I11.2 Results and Discussion:

Some Schiff bases as well as some azetidinones from 3-acetamido-2H-1-
benzopyran-2-one have been prepared. In present work, 3-acetamido-6-methyl-2H-
furo[3,2-g]-1-benzopyran-2-one 65 was subjected to hydrolysis using aq. HCl in
methanol to give 3-amino-6-methyl-2H-furo[3,2-g}-1-benzopyran-2-one 93 (Scheme-5).
Condensaﬁcn of this amino derivative 93 in benzene as well as N,N-dimethylformamide
solvent, with various substituted benzaldehydes afforded corresponding Schiff bases 94~
102.

3-Amino-6-methyl-2H-furo[3,2-g]-1-benzopyran-2-one 93 exhibited IR bands at
3434 cm™ and 3346 cm™ for ¥NH2 group and 1694 cm™ for carbonyl of lactone ring
[Figure-22].

Azomethine group of the Schiff bases was achieved by condensing amino product
93 with different substituted aromatic aldehydes. Higher yields were noticed in the
condensation of aromatic aldehydes having electron withdrawing groups. In case of
2,3 4-trichloro benzaldehyde the yield was highest while in case of 24-dihydroxy

benzaldehyde the yield was lowest. This can be attributed to the presence of chlorine
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atoms which facilitates nucleophilic attack. Condensation did not take place with para
vanillin.

PMR spectrum of 3-amino-6-methyl-2H-furo[3,2-g]-1-benzopyran-2-one,93
exhibited a singlet at & 2.25 for three protons of methyl group at C-6, a broad signal for
two protons of amino group at 8 4.39-4.60, a singlet at 3 6.88 for proton at C-4, a singlet
at & 7.35 for a proton at C-9, a singlet at § 7.39 for proton at C-5 and a singlet at § 7.43
for proton at C-7 [Figure-23].

PMR of compound 94 exhibited a singlet at § 2.40 for three methyl protons at C-
6, another singlet at & 2.82 for three methyl prbtons of benzal ring, a multiplet at 6.88-
6.98 for two protons of benzal ring and two protons at C-4 as well as C-9, a doublet (J=6
Hz) at § 7.39-7.88 for aromatic protons with o-coupling, a singlet at 8 7.88 for proton at
C-5, a singlet at 8.31 for proton at C-7 and a singlet at 8.70 for -N=CH at C-3[Figure-
25].

6-Methyl-3-(4-(N,N-di(2-chloroethyl)amino)benzalamino)-2H-furo[3,2-g]-1-

benzopyran-2-one, 95 showed absorption band at 1715 cm™ for carbonyl group of
lactone. Its PMR exhibited a singlet at & 2.10 for three methyl protons at C-6, a triplet at &
3.10 for four protons of two methylene groups of 2 x -NCH,CH,Cl, another triplet at &
4.10 for four protons of two mehtylene groups of 2 x -NCH,CH,Cl, a singlet at & 6.99
for a proton at C-4, a muitipiet at 8 7.04-7.15 for four protons of benzal ring, twd singlets
at 7.32-7.38 for two protons at C-9 and C-5, a singlet at 8.00 for a proton of C-7 and
another singlet at 8.68 for proton of ~N=CH at C-6 [Figure-26].

PMR spectrum of 6-methyl-3-(2,4-dihydroxybenzallimino)-2H-furo[3,2-g]-1-
benzopyran-2-one, 96 exhibited a singlet at 6 2.50 for three methyl protons at C-6, a
broad signal at 8 5.90-6.10 for -OH protons, a singlet at 5 6.90 for a proton at C-4, a
multiplet at 7.44-7.68 for five protons three of benzal ring and two protons at C-9 as well
as C-5, a singlet at & 7.98 for proton at C-7 and a singlet at 8.52 for -N=CH_ at C-3
[Figure-27].

PMR spectrum of 6-methyl-3-(4-hydroxy-3-methoxybenzallimino)-2H-
furo[3,2-g]-1-benzopyran-2-one, 97 exhibited a singlet at 6 2.19 for three methyl protons
at C-6, another singlet at 8 3.83 for three methyl protons of —-OCHj3 of benzal ring, a
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doublet (J=7 Hz) at 8 6.87-6.89 for a proton of benzal ring, a singlet at § 6.91 for proton
at C-4, two singlets at 8 6.92 for benzal ring proton and proton at C-9, a singlet at § 6.94
for a proton at C-5, a doublet (J=7 Hz) at § 7.71-7.19 for a proton of benzal ring, a singlet
at 8 7.25 for a proton at C-7, a broad signal at & 7.28 for OH proton and a singlet at &
7.30-7.59 for -N=CH at C-3 [Figure-28]. '

PMR spectrum of 6-methyl-3-(2,4-dinitrobenzallimino)-2H-furo[3,2-g]-1-
benzopyran-2-one, 98 exhibited a singlet at & 2.24 for three methyl protons at C-6, a
singlet at 6 6.78 for a proton at C-4, a doublet (J=6.3 Hz) at § 6.82 for a proton of benzal
ring, a singlet at § 7.14 for a proton at C-9, a doublet (J=6.3 Hz) at § 7.31 for a proton of
benzal ring, a singlet at § 7.53 for proton at C-5, a singlet at 3 8.58 for a benzal ring
proton, a singlet at & 8.70 for proton at C-7 and a singlet at 9.83 for -N=CH_ at C-3
[Figure-29].

PMR spectrum of  6-methyl-3-(3,4-dichlorobenzallimino)-2H-furo[3,2-g]-1-
benzopyran-2-one, 99 exhibited a singlet at 8 2.32 for three methyl protons at C-6, a
singiet at & 7.47 for a proton at C-4, two singlet at § 7.56-7.59 for a proton at C-9 and an
aromatic proton, a singlet at & 7.77 fora proton at C-5, a singlet at & 8.03 for a proton at
C-7, a doublet (J=6.3 Hz) at  8.15 for a proton of benzal ring, another doublet (J=6.3 Hz)
at & 8.34 for a proton of benzal ring and a singlet at 3 9.46 for -N=CH at C-3 [Figure-31].

PMR spectrum of  6-methyl-3-(4-nitrobenzallimino)-2H-furo[3,2-g]-1-
benzopyran-2-one, 100 exhibited a singlet at & 2.30 for three methyl protons at C-6, a
doublet (J=6.9 Hz) at § 7.38 for two protons of phenyl ring, a singlet at 6 7.46 for a
proton atv C-4, a singlet at & 7.49 for a proton of phenyl ring, a singlet at § 7.54 for proton
at C-9, a singlet at & 7.66 for proton at C-5, a doublet at 8.7.74 for two aromatic protons,
a singlet at 8 7.88 for proton at C-7 and a singlet at 9.34 for -N=CH at C-3 [Figure-35].

PMR  spectrum of  6-methyl-3-(4-chlorobenzallimino)-2H-furo[3,2-g]- 1-
benzopyran-2-one, 101 exhibited a singlet at 6 2.31 for three methyl protons at C-6, a
multiplet at 7.44-7.62 for four protons of benzal ring, a singlet at & 7.74 for proton at C-4,
a singlet at & 8.00 for proton at C-9, a singlet at 8.31 for proton at C-5, a singlet at & 8.82
for proton at C-7 and a singlet at 9.45 for —-N=CH at C-3 [Figure-32].

PMR spectrum of 6-methyl-3-(2,3,4-trichlorobenzallimino)-2H-furo[3,2-g]-1-
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benzopyran-2-one,102 exhibited a singlet at 8 2.34 for three methyl protons at C-6, a
doublet (J=7.7 Hz) at 6 7.08 for a proton of benzal ring, three singlets at § 7.11-7.28 for
the protons at C-4, C-9 and C-5, a doublet (J=7.7 Hz) at 6 7.52 for a proton of benzal
ring, a singlet at 8 8.06 for proton at C-7 and a singlet at 8.68 for -N=CH_at C-3 [Figure-
371

O
aq.HCl, CH:OH
reflux
NHCOCH;
CHO R
R4 R3 o o
Rs Rz 0 Ra Ry
——..—R1..._._.>
ethanol, reflux
\ A
N=——=HC Rs
94-102 Rs
Scheme-5
Comp. No R1 Rz R3 R4 Rs
94 CH; H H H H
95 N(CH,CH,Cl), H H H H
96 OH H OH H H
97 OH OCH; H H H
98 NO, H NO, H H
99 Cl Cl H H H
100 NO, H H H H
101 Cl H H H H
102 Cl Cl Cl H H
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I11.3 Experimental:

Procedure for the synthesis of 3-amino-6-methyl-2H-furo[3.2-

benzopyran-2-one 93

A suspension of 3-acetamido-6-methyl-2H-furo[3,2-g]-1-benzopyran-2-one 72 (1.00g,
0.00389mol) in methanolic solution of HCl (40ml of 36% aqueous HCl in 100ml
CH;0H) was refluxed for one hour, cooled followed by neutralization of the mixture with
aqueous NaHCO; (150ml, 40% w/v)._ The solid thus obtained was filtered, dried and
purified by column chromatography using petroleum ether-ethyl acetate mixture (80:20)

and recrystallised from ethyl alcohol.

General Procedure for the synthesis of Schiff bases 94-102

A mixture of 3-amino-6—methyl-2H—ﬁ1ro'[3,2-g}-1-benzopyran—2-one, 16 (0.5g, 0.0023
mol) and the substituted benzaldehydes (0.0021mol) in 20 ml of absolute ethanol with
few drops of glacial acetic acid was refluxed for 24 hours. The completion of reaction
was monitored by thin layer chromatography. The mixture was left over night. The
separated suspention was filtered, dried and the solid thus obtained was purified by
column chromatography using petroleum ether-ethyl acetate mixture (90:10) and
recrystallised from ethyl alcohol.
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3-Amino-6-methyl-2H-furo[3,2-g]-1-benzopyran-2-one, 93:

State : pale yellow, crystalline
Molecular Formula : C12HsO3N

Melting Point : 238-239°C

% Yield : st

" %C,H,N analysis (calculated) : C: 66.98 H:4.21 N: 6.51

%C,H,N analysis (found) : C: 66.78 H: 4.19 N:6.18

IR data (KBr) em™ : 3434,3348, 2931, 1698, 1648, 1588, 1559, 1161, 1128.

PMR data (400MHz, CDCL): & 2.25(s, 3H, CHs), 4.39-4.60(br signal, 2H, -
NH,), 6.88(s, 1H, C-4), 7.35(s, 1H, C-9), 7.39(s, 1H, C-5), 7.43(s, 1H, C-7).
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6-Methyl-3-(4-methylbenzalimino)-2H-furo[3,2-g]-1-benzopyran-2-one, 94:

CHs

State : off white crystalline solid
Molecular Formula : Coot;1503N

Melting Point : 180 -181°C

% Yield : 48

% C,H,N analysis (calculated) : C: 75.71 H: 4.73 N:4.42

% C,H,N analysis (found) : C:75.68 H:4.60 N:4.51

IR data (KBr) cm™ : 2981, 1718, 1688, 1621, 1501, 1441, 1365, 1121, 841.

PMR data (400MHz, CDCL) : 5 2.40(s, 3H, —CHj), 2.82(s, 3H, Ar-CHs), 6.81-
6.98(m, 4H, aromatic protons, C-4 and C-9 protons), 7.39-7.88(d, J=6 Hz, 2H, aromatic
protons), 7.88(s, 1H, C-5), 8.31(s, 1H, C-7), 8.70(s, 1H, =CHAr).
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6-Methyl-3-{4-[N,N-di(2-chloroethyl)amino]benzalimino }-2 H-furo[3,2-g]-1-

benzopyran-2-one, 95:

CH,CH,CI

N\CHchZC!

State : pale brown amorphous solid
Molecular Formula : Ca3Hy03N,Cly

Melting Point : dec. >250°C

% Yjeld : 31

%C,H,N analysis (calculated) : C: 62.30 H: 4.51 N:6.32

%C,H,N analysis (found) : C: 5641 H: 2.61 N:3.78

IR data (KBr) em™: 3010, 2988, 2974, 1715, 1688, 1638, 1559, 1351, 1128, 820.

PMR data (400MHz, CDCl;) 6 ppm : 8 2.10(s, 3H, -CH3), 3.10(t, 4H, 2x-
NCLL), 4.10(t, 4H, 2x-CH>Cl), 6.99(s, 1H, C-4), 7.04-7.15(m, 4H, aromatic protons),
7.23-7.38(s, 2H, C-9 and C-5), 8.00(s, 1H, C-7), 8.68(s, 1H, =CHAr).
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6-Methyl-3-(2,4-dihydroxybenzalimino)-2H-furo[3,2-g]-1-benzopyran-2-one, 96:

OH

OH
State : light brown crystalline solid
Molecular Formula : CioH 305N
Melting Point : >250°C
% Yield : 31

%C,H,N analysis (calculated) : C: 68.06 H:3.88 N:4.18

" %C,H,N analysis (found) : C: 6821 H:3.78  N:4.38

IR data (KBr) em™ : 3378, 2992, 2907, 1712, 1638, 1559, 1351, 1365, 1221,
1119, 721.

PMR data (400MHz, CDCL) : § 2.50(s, 3H, -CH3), 5.90-6.10(br hump, -OH),
6.90(s, 1H, C-4), 7.44-7.68(m, 5H, aromatic, C-9 and C-5 overlap), 7.98(s, 1H, C-7),
8.52(s, 1H, =CHAr).
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6-Methyl-3-(4-hydroxy-3-methoxybenzalimino)-2H-furo[ 3,2-g]-1-benzopyran-2-one, 97:

OH

OCH;,

State : off white crystalline solid
Molecular Formula : CyoH;s0sN

Melting Point : >250°C
% Yield : 39

%C,H,N analysis (calculated) : C: 68.77 H: 4.30 N: 4.01

%C,H,N analysis (found) : C: 68.59 H: 4.50 N:4.21
IR data (KBr) em’: 3361(b), 2992, 2938, 1718, 1631, 1248, 1221, 1038, 798.

PMR data (400MHz, CDCL) 6 ppm : 6 2.19(s, 3H, -CHs), 3.83(s, 3H, -OCHas),
6.87-6.89(d, J=7 Hz, 1H, aromatic proton), 6.91.(5, 1H, C-4), 6.92(s, 2H, aromatic proton
and C~9 overlap), 6.94(s, 1H, C-5), 7.17-7.19(d, J=7 Hz, 1H, aromatic proton), 7.25(s,
1H, C-7), 7.28(br s, 1H, -OH), 7.30-7.59(s, 1H, =CHAr).
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6-Methyl-3-(2,4-dinitrobenzalimino)-2H-furo[3,2-g]-1-benzopyran-2-one, 98:

NO,

NO,
State : yellow solid, crystalline
Molecular Formula : CioH1107N3
Melting Point : >250°C
% Yield : 58

%C,H,N analysis (calculated) : C: 58.02 H:2.79 N: 10.69

%C,H,N analysis (found) : C:58.18 H:3.08 N:11.01

IR data (KBr) em™ : 3008, 2907 1712, 1631, 1561, 1359, 1121, 789.

PMR data (400MHz, CDCl;) : 3 2.24(s, 3H —CHa), 6.78(s, 1H, C-4), 6.82(d,
J=6.3 Hz, 1H, aromatic proton), 7.14(s, 1H, C-9), 7.31(d, J=6.3 Hz, 1H, aromatic proton),
7.53 (s, 1H, C—S), 8.58(s, 1H, aromatic proton), 8.70(s, 1H, C-7), 9.83(s, 1H, N=CHAr).
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6-Methyl-3-(3,4-dichlorobenzalimino)-2H-furo[3,2-g]-1-benzopyran-2-one, 99

Cl

Cl

State : light yellow solid, crystalline
Molecular Formula : CioH110sNCl;

Melting Point : >250°C

% Yield : 59

%C,H,N analysis (calculated): C: 61.29 H: 2.96 N:3.76

%C,H,N analysis (found): C: 61.31 H: 3.01 N:4.11
IR data (KBr) cm™ : 3010, 2971, 1708, 1621, 1558, 1348, 1131, 781.

PMR data (400MHz, CDCL): § 2.32(s, 3H —CHs), 7.47(s, 1H, C-4), 7.56-7.59(s,
2H, C-9 and an aromatic proton), 7.77(s, 1H, C-5), 8.03(s, 1H, C-7), 8.15(d, J=6.3 Hz,
1H, aromatic proton), 8.34 (d, J=6.3 Hz, 1H, aromatic proton), 9.46(s, 1H, =CHAr).
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6-Methyl-3-(4-nitrobenzalimino)-2H-furo[3,2-g]-1-benzopyran-2-one, 100:

0 O o NO,
OO0y
N=—=HC

State : yellow solid, crystalline
Molecular Formula : CigH 205N,

Melting Point : 198 199 °C

% Yield : 59

%C,H,N analysis (calculated) : C:65.52  H:3.47 N: 8.05

%C,H,N analysis (found) : C:65.59 H:3.20 N:7.78

IR data (KBr) em™ : 2969, 1719, 1678, 1621, 1571, 1501, 1368, 1128, 779.

PMR data (400MHz, CDCL) : & 2.30(s, 3H, CHs), 7.38(d, J=6.9 Hz, 2H,
aromatic proton), 7.46(s, 1H, C-4), 7.49(s,1H, aromatic proton), 7.54(s, 1H, C-9), 7.66(s,
1H, C-5), 7.74(d, 2H, aromatic proton), 7.88(s, 1H, C-7), 9.34(s, 1H, N=CHAr).
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6-Methyl-3-(4-chlorobenzalimino)-2H-furo[3,2-g}-1-benzopyran-2-one, 101:

Cl

State : light yellow, crystalline
Molecular Formula: - C19H1203NC1
Melting Point : 218-221°C

% Yield : 51

%C,H,N analysis (calculated) : C: 67.56 H: 3.56 N:4.15

%C,H,N analysis (found) : C: 67.51 H:3.71 N:4.38
IR data (KBr) em™ : 2991, 1721, 1638, 1558, 1128, 801, 791.

PMR data (400MHz, CDC}) : 62.31(s, 3H -CHs), 7.44-7.62(m, 4H, aromatic

protons), 7.74(s, 1H, C-4), 8.00(s, 1H, C-9), 8.31(s, 1H, C-5), 8.82(s, 1H, C-7), 9.45(s,
1H, N=CHAY).
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6-Methyl-3-(2,3,4,-trichlorobenzalimino)-2H-furo[3,2-g]-1-benzopyran-2-one, 102:

Ci
cl
State : pale yellow crystalline solid
Molecular Formula : C1oH19003NCl; |
Melting Point : >250°C
% Yield : 51

%C,H,N analysis (calculated) : C: 56.08 H:2.46 N:3.44

%C,H,N analysis (found) : C:55.81 H:2.33 N:3.74
IR data (KBr) cm™ : 2971, 2949, 1728, 1681, 1198, 1128, 785.

PMR data (400 MHz, CDCL) : 82.34(s, 3H —CHj), 7.08(d, J=7.7 Hz, 1H,
aromatic proton), 7.11-7.28(s, 3H, C-4, C-9 and C-5 protons), 7.52(d, J=7.7 Hz, 1H,
aromatic proton), 8.06(s, 1H, C-7), 8.68(s, 1H, =CHAr).
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Section:2 Synthesis of psora-azetidinones
I11.4 Introduction:

Utility of azetidinones as synthones for various biologically active compounds as
well as their recognition as cholesterol absorption inhibitor”'® and enzyme inhibitor'>'®
has been reported.

Azetidinones were reported by Banick and Backer involving the reaction of
aromatic imines with acid chloride®. Aromatic imine 104 was treated with acid chloride

103 in the presence of triethylamine at -78°C affording azetidinones 105 (Scheme-6).

Z H Y \
CH,CI .
T o . T
triethylamine, ~78°C

0O Ci N\X /’_‘—N\

103 104 105

X = Ph, naphthyl Y=Ph Z=0Ac, OPh

Scheme-6
Synthesis of 4-phenyl-3-phenoxy-1-(1-phehoxymethylpropyl) azetidin-2-one 107
from thf: imine 106 has been reported recently’. In this synthesis, imine 106 was treated
with phenoxy acetylchloride in presence of triethylamine in solvent dichloromethane

which gave the azetidinone107 (Scheme-7).

Ph PhOCH,COCtriethylamine N
N=CHR 0°c 0 R

R = Ph, p-chlorophenyl, p-methoxyphenyl
PhO

106 107
Scheme-7

Bhawal et al'® reported synthesis of 4-acylamino-2-azetidinones 110. In this

synthesis, the imine 108 was treated with acyl chloride 109 in presence of triethylamine
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at 0°C yielding azetidinones 110 (Scheme-8). An azetidinone derivative, useful for

synthesis of antibiotic, loracarbef has also been reported by Lee ef al '%.
H

R
)\ 2 N
\
R CH,CL
Y N +  R,CH,COCI 22 >

triethylamine, 0°C

I / N\
R R4RN R
108 109 ' 110
R = phenyl, p-chlorophenyl, m-methylphenyl R, = C4HsCO, 4-NO,CqHsCO Ry =C¢HsO

Scheme-8
Synthesis of N~2—hydrdxyethyl-Z—azetidinones 112 has been reported by Sharma
and Bhaduri'’. The imine 111 was silylated using trimethylsilyl chloride in triethylamine,
followed by treatment with phenoxy acetic acid in the presence of benzene sulphonyl
chloride affording azetidinone 112 (Scheme-9).

PhO O
H

, OH \_f
N 1) Mg SiCl/triethylamine - OH
2) PhSO,C1/ PhOCH,COOH N
R4 R /
Ry R

111 ' 112
R =rphenyl, p-chlorophenyl  R; = pheny!

Scheme-9

IIL5 Results and Discussion:

In present study, several novel psora-azetidinones have been prepared with a view
to examining their probable pharmacological activity. A strategy was applied for
synthesis of azetidinones in which an active -C=N center of Schiff bases of linearly furo
fused 2H-1-benzopyran-2-one derivatives i.e. psoralens 98-102, is treated with chloro
acetyl chloride / phenoxy acetyl chloride in triethyl amine (Scheme-10).

3-Acetamido-6-methyl-2H-1-benzopyran-2-one 65 was hydrolysed by 36% aq.

HCI in methanol. The condensation of the resulting 3-amino-6-methyl-2H-1-benzopyran-

127



2-one 93 with substituted benzaldehydes afforded corresponding psora-Schiff bases 98-
102. Formation of the azetidinones was carried out at ice temperature, It is found that the
formation of psora-azetidinones is facilitated by benzalimino ring. Also the sharp melting
points were not obtained as psora-azetidinones got decomposed beyond 250°C.

IR bands in the range of 3018-2998 cm’, 1778-1701 em™, 1691-1678 cm™
confirmed aromatic ring and carbonyl groups of respective azetidinones. Bands in the
range of 1500-1520 cm™ confirmed —C-N linkages and bands in the range of 1238-1188
. em” confirmed —C+O linkages. PMR of each azetidinones showed doublets for -N-CH-
and -CH~CO-protons. ‘

1-(6—methyl-2H—furo{3,2-g]—1-behzopyran—24one-3-yl)-4-(4—chloropheny1)-3-
phenoxyazetidin-2-one,113 showed IR absorption bands at 1752 cm™ and 1721 cm’
which confirmed the presence of carbonyl groups of four membered ring and lactone
respectively [Figure-38].

PMR specrum of compound 113 exhibited a singlet at 8 2.45 for three protons of
methyl group at C-6, two doublets one at § 3.17 (J=10 Hz) for one proton of -N-CH-
linkage and another doublet at & 5.29(J=10 Hz) for one protoﬁ of ~-CH-CO- linkage of
four membered ring, a multiplet at 8 7.29-7.59 for nine protons which account for five
phenoxy aromatic nucleus, two pheny! ring and two for C-4, C-9 protons, two singlets at
8 7.78 for C-5 and C-7 protons and a doublet (J=8 Hz) at 5 7.86 for aromatic protons .of
benzal ring[Figure-39].

1-(6-methyl-2H-furo[3,2-g]- 1-benzopyran-2-one-3-yl)-4-(4-nitropheny!)-3-
phenoxyazetidin-2-one, 114 showed IR absorption band at 1729 cm™ which confirmed
the presence of carbonyl groups of four membered ring[Figure-40].

PMR specrum of compound 114 exhibited a singlet at & 2.40 for three protons of
methyl group at C-6, two doublets one at 8 3.70 (J=10 Hz) for one proton of -N-CH-
linkage and another doublet at 6 5.21(J=10 Hz) for one proton of ‘-C_H;-CO— linkage of
four membered ring, a multiplet at 6 6.88-7.00 for three aromatic protons, another
multiplet at 3 7.21-7.58 for nine protons which account for five phenoxy aromatic
nucleus and four for C-4, C-9, C-5 and C-7 protons. Finally two doublets (J=8.6 Hz) one
at & 7.62 and another at 8 8.00 account for four aromatic protons of phenyl ring [Figure-
41].
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1-(6-methyl-2H-furo[3,2-g]-1-benzopyran-2-one-3-yl)-4-(2,4-dinitrophenyl)-3-
phenoxyazetidin-2-one,115 showed IR absorption bands at 1749 cm™ and 1728 cm™
which confirmed the presence of carbonyl groups of four membered ring and lactone
{Figure-42].

PMR specrum of compound 115 exhibited a singlet at 6 2.49 for three protons of
methyl group at C-6, two doublets one at & 3.88 (J=7.5 Hz) for one proton of -N-CH-
linkage and another doublet at § 5.19(J=7.5 Hz) for one proton of -CH—CO- linkage of
four membered ring, a multiplet at 6 6.78-7.30 for nine protons which account for five
phenoxy aromatic nucleus and four for C-4, C-9, C-5 and C-7 protons, two doublets (J=8
Hz) one at & 7.41 and another at 8 7.62 for two aromatic protons of phenyl ring and
finally a singlet at & 8.40 for a proton of phenyl ring [Figure-43].

1-(6-methyl-2H-furo[3,2-g]-1-benzopyran-2-one-3-yl1)-4-(3,4-dichlorophenyl)-3-
phenoxyazetidin-2-one,116 showed IR absorption bands at 1747 cm™ and 1720 cm™
which confirmed the presence of carbonyl groups of four membered ring and lactone
[Figure-44].

PMR specrum of compound 116 exhibited a singlet at 6 2.54 for three protons of
methyl group at C-6, two doublets one at 8 3.81 (J=5.5 Hz) for one proton of -N-CH—
linkage and another doublet at 8 5.21(J=5.5 Hz) for one proton of -CH-CO- linkage of
four membered ring, a multiplet at & 6.86-6.97 for seven protons which account for five
phenoxy aromatic nucleus and two for C-4, C-9 protons, two doublets (J=7.7 Hz) one at 8
7.31-7 .33 and another at § 7.36-7.39 account for two aromatic protons of phenyl ring, a
singlet at 8 7.53 for a proton at C-5, a singlet at § 7.92 for a proton at C-7 and finally a
singlet at 3 8.38 for a proton of phenyl ring [Figure-45].

1-(6—methy1-2H—furo[3,2-g]-1-benzopyran-z-one-3-yl)-4-(2,3,4—tric}ﬂorophenyl)-
3-chloroazetidin-2-one,117 showed IR absorption bands at 1743 cm™ and 1725 cm™
which confirmed the presence of carbonyl groups of four membered ring and lactone
[Figure-46].

PMR specrum of compound 117 exhibited a singlet at & 2.30 for three protons of
methyl group at C-6, two doublets one at & 4.61 (J=8.8 Hz) for one proton of —N-CH-
linkage and another doublet at & 5.52(J=8.8 Hz) for one proton of -CH-CO- linkage of
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four membered ring, a singlet at 4 6.78 for a proton at C-4, a doublet (J=7.3 Hz) at 6 6.91
for a proton of phenyl ring, a singlet at 6 7.26 for a proton at C-9, a doublet (J=7.6 Hz) at
d 7.45 for a proton of phenyl ring, a singlet at & 7.98 for a proton at C-5 and a singlet at &
8.64 for a proton at C-7 [Figure-47].

RCH,COCI, CH,Cl,
triethylamine, ¢°C

R4
98-102 R4 Rs
Rz
Ry
R= CL -OC6H5
Rs
R4
113-117
Scheme-10

Comp. R R, R, R; R4 Rs
no
113 CsHsO Cl H H H H
114 CsHs0 NO, H H H H
115 CeHsO NO, H NO, H H
116 CsHsO Cl Cl H H H
117 Cl Ci Cl Cl H H
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Psora-azetidinones formation can be generalized by the following proposed
mechanism. This mechanism involves initially formation of ketene from the acid chloride
in presence of triethylamine and then cycloaddition reaction between imine linkage and

ketene generates a cyclic transition state which is facilitated by benzalimino aromatic

nucleus.
"""“"N:C< —-'-'—N—_:“_—C\/\
C >/ - o
0= :C\ oxci:‘—-—::c/
~
TSN C—
- N
7\
IT1.6 Experimental:

Reagents were purified whenever necessary before use. Solvents were distilled
and dried before use. Dichloromethane was dried, distilled and stored over 4A° molecular
sieves before use. Column chromatography was carried out using silica gel (60-120
mesh). Thin layer chromatography was carried out using silica gel (75p). Yields are

quoted for isolated, purified and dried products.

General procedure for synthesis of psora-azetidinones 113-116:
A solution of appropriate Schiff base 98-101 (0.001mol) in dichloromethane (0.005mol)

and triethylamine (0.001mol) was prepared and chilled to 0°C. To it was added a solution

of phenoxyacetylchloride (0.0011mol) in dichloromethane (0.0024mol) drop wise with
constant stirring while maintaining the temperature at 0 °C. This was followed by stirring
the reaction mixture at room temperature for five hours. The progress of the reaction was
monitored by TLC. The reaction mixture was then poured into crushed ice (100g) and

stirred further for 10 min. followed by removal of dichloromethane under reduced
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pressure. Filtration of the solid and purification by column chromatography using

benzene furnished the psora-azetidinones which were recrystallised from ethanol.

Procedure for synthesis of psora—azeﬁdinone 117:

A solution of Schiff base 102 (0.00lmol) in dichloromethane (0.005mol) and
triethylaminé (0.001mol) was prepared and chilled to 0 °C. To it was added a solution of
chloroacetylchloride (0.0011mol) in dichloromethane (0.0024mol) drop wise with
constant stirring while maintaining the temperature at 0 °C. This was followed by stirring
the reaction mixture at room temperature for five hours. The progress of the rgaction was
monitored by TLC. The reaction mixture was then poured into crushed ice (100g) and
stirred further for 10 min. followed by removal of dichloromethane under reduced
pressure. Filtration of the solid and purification by column chromatography using

benzene furnished the psora-azetidinone which was recrystallised from ethanol.
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1-(6-Methyl-2H-furo[3,2-g]-1-benzopyran-2-one -3-yl)-4-(4~
chlorophenyl)-3-phenoxyazetidin-2-one, 113:

Cl

OCgHs
State : light yellow amorphous solid
Molecular Formula : C27H;30sNC1
Melting Point : dec, >250°C
% Yield : 35

%C,H,N analysis (ca_lculated) : C:68.72 H:3.82 N:2.97

%C,H,N analysis (found) : C: 68.49 H: 3.68 N:3.08
IR data (KBr ) em™ : 3045, 2977, 1752, 1721, 1650, 1572, 1253, 843, 769.

PMR data (400MHz, CDCl;): 6 2.45(s 3H, -CHzy), 3.17(d, 1H, N-CH-), 5.29(d,
J=10 Hz, 1H, -CO-CH-OC¢Hs), 6.90(d, J=8 Hz, 1H), 7.29-7.59(m, 9H, aromatic, C-4 and
C-9 protons overlap), 7.78(s, 2H, C-5 and C-7 protons overlap), 7.86(d, J=8 Hz, 1H).
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1-(6-Methyl-2H-furo[3,2-g]-1-benzopyran-2-one -3-y1)-4-(4-
nitrophenyl)-3-phenoxyazetidin-2-one, 114:

NO,

OCgHs
State : yellow amorphous solid
Molecular Formula : Co7H1sO7Ns
Melting Point : dec. >250°C
% Yield : ' 38

%C,H,N analysis (calculated) : C: 67.22 H: 3.73 N: 5.81

%GC,H,N analysis (found):  C:67.00 H:3.86  N:5.98
IR data (KBr ) em™ : 3018, 2981, 1729, 1687, 1619, 1521, 1344, 1220, 864.

PMR data (400MHz, CDCL;) 8 ppm : 2.40(s, 3H, CHj), 3.70(d, J=10 Hz, 1H,
N—CH-), 5.21(d, J=10 Hz, 1H, -CO-CH-OC¢Hs), 6.88-7.00(m, 3H, aromatic protons),
7.21-7.58(m, 9H, aromatic, C-4, C-9, C-5 and C-7 protons overlap), 7.62(d, J=8.6 Hz,
2H, aromatic protons), 8.00(d, J=8.6 Hz, 2H, aromatic protons ortho to -NO,).
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1-(6-Methyl-2H-furo[3,2-g]-1-benzopyran-2-one -3~y1)-4-(2,4-
dinitrophenyl)-3-phenoxyazetidin-2-one, 115:

NO,

\ NO,

g OC4Hs
State : yellow crystalline solid
Molecular Formula : Co7H1706N3
Melting Point : dec. >250°C

% Yield : 41
%C,H,N analysis (calculated) : C: 61:48 H:3.22 N:7.97

%C,H,N analysis (found) : C:61.11 H: 3.48 N: 8.11

IR data (KBr ) em™ : 3043, 2925, 1749, 1728, 1679, 1520, 1343, 1220, 887.

PMR data (400MHz, CDCl3) & ppm : 2.49(s 3H,-CH3), 3.88(d, J=7.5 Hz, 1H,
N-CH-), 5.19(d, J=7.5 Hz 1H, -CO-CH-OC¢xH5s), 6.78-7.30(m, 9H, aromatic, C-4, C-9, C-
5 and C-7 protons overlap), 7.41(d, J=8 Hz, 1H), 7.62(d, J=8 Hz, 1H), 8.40(s, 1H,

aromatic proton).
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1-(6-Methyl-2H-furo[3,2-g]-1-benzopyran-2-one -3-ylI)-4-(3,4-
dichlorophenyl)-3-phenoxyazetidin-2-one, 116:

OCgHsg
State : light yellow amorphous solid
Molecular Formula : Cz';HnOsNClz
Melting Point : dec. >250°C
% Yield : 41

Cl

Cl

%C,H,N analysis (calculated) : C: 64.03 H:3.36 N:2.77

%C,H,N analysis (found) : C: 64.31 H: 3.56 N:2.98

IR data (KBr) em™ : 3040, 2925, 1747, 1720, 1678, 1612, 1239, 809, 771.

PMR data (400MHz, CDCl;) & ppm: 2.54(s 3H,-CHs), 3.81(d, J=5.5 Hz, 1H, N-
CH>), 5.21(d, J=5.5 Hz, 1H, -CO-CH- OC¢Hs), 6.86-6.97(m, 7H, aromatic, C-4 and C-9
protons overlap), 7.31-7.33(d, J=7.7 Hz, 1H), 7.36-7.39(d, I=7.7 Hz, 1H), 7.53(s, 1H, C-

5), 7.92(s, 1H, C-7), 8.38(s, 1H, aromatic protons).
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1-(6-Methyl-2H-furo[3,2-g]-1-benzopyran-2-one -3-yl)-4-(2,3,4,-
trichlorophenyl)-3-chloroazetidin-2-one, 117:

O

N Cl
)——— Cl
o) \CI
State : brownish yellow amorphous solid
Molecular Formula : C1H1O4NCl
Melting Point : dec. >250°C

% Yield : 51
%C,H,N analysis (calculated) : C: 52.17 H:2.28 N:2.90

%C,H,N analysis (found) : C:52.11 H:2.48 N:3.01
IR data (KBr ) em™ : 3001, 2922, 1743, 1725, 1655, 1600, 1256, 798.

PMR data (400MHz, CDClL): 8 2.30(s 3H,-CHj), 4.61(d, J=8.8 Hz, 1H, N-CH-),
5.52(d, J=8.8 Hz, 1H, -CO-CH-Cl), 6.78(s,1H, C-4), 6.91(d, J=7.3 Hz, 1H), 7.26(s, 1H,
C-9), 7.45(d, J=7.6 Hz, 1H), 7.98(s, 1H, C-5), 8.64(s, 1H, C-7).
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II1.7 Conclusion:

‘A convenient synthesis of important chemotherapeutic agents such as psora-

Schiff bases and psora-azetidin-2-ones have been achieved which does not involve use of

costlier reagents like Pt or Pd compounds. It is to be noted that “Psora-azetidin-2-ones

formation is facilitated by the benzalimino ring.
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