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Abstract

A series of four membered ring of azetidin-2-one (11-20) have been synthesized via Schiff
bases(1-10) by reaction of different aromatic aldehyde with un substantiated benzidine in
absolute ethanol and two or three droop glacial acetic acid then reflux for (2-3) hours . Schiff
bases then reacted with S-Benzylthioglycolic in the presence of triethylamine with
phosphorusoxychloride using dry methylene dichloride under inert nitrogen atmosphere at 0
°C. to give us the corresponding azetidin-2-one. The structural of these compounds were
monitored and confirmed by using TLC , spectroscopic tools as IR ,"H NMR, and Elemental
analysis.

Keywords : Imines, Schiff bases, Benzidine , p-lactam , Four member ring , Staudinger
reaction , Ketene
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INTRODUCTION

All B-lactam antibiotics chemically posses a four-membered cyclic amide, known as
azetindin-2-one or B-lactam, which can be isolated or fused to form a bicyclic or tricyclic ring
system as showed in (figure 1). A fused heterocyclic ring can be either saturated or
unsaturated with a double bond positioned either between C-2 and C-3 of the five membered
heterocycle or C-3 and C-4 of the six-membered heterocycle.
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Figure (1) : azetindin-2-one structure
The ring can be formed in several different ways, Staudinger reaction being the one most
often used Recent discoveries have shown also other biological properties that have further
increased the significance of B-lactams as synthetic intermediates for the preparation of
heterocycles of biological interest. Although they can serve as inhibitors of serine
proteases[1], cholesterol acyltransferase, human cytomegalovirus and proteasomeinhibitors
[2] their antibacterial activity remains the principal mode of action [3,4].Because of good
characteristics (wide spectrum, relatively low host toxicity,appropriate pharmacokinetics,
synergistic effect...) B-lactam antibiotics (Figure 2) are the most used antibacterial agents in
clinical practice [5,6,7,8], where they are represented with around forty compounds [9], the
B-lactam compound using as anticancer agents[10,11] , A series of bicyclic N-substituted and
unsubstituted b-lactams were synthesized and evaluated as targeted potential antimalarials
[12].
However, a widely used method is via the [2+2] cyclocondensation of ketenes to imines, a
process known as the Staudinger reaction, which have important application in
pharmaceutical and synthetic chemistry[13,14,15], this reaction has been used to construct
macrocyclic bisazetidinone polyethers by the reaction of the appropriate ketene precursors
with macrocyclic diimines [16].
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Figure 2; Classification of p-lactam antibiotics based on structure: penams (1), cephems (2),
penems (3), monobactams (4), carbapenems (5), trinems (6), clavams (7), oxacephems (8)
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EXPERIMENTAL

All melting points are uncorrected and are expressed in degree(°C), using melting point SMP3
. IR spectra were recorded as KBr disks using shimadzu FT-IR 8400. *H NMR spectra were
recorded using Varian VnmrJ 400 spectrometer (400 MHz) and tetramethylsilane (TMS) as
internal standard using DMSO-d6 as solvent the peaks showed at §=(2.5-2.4)ppm,**C NMR
spectra were recorded using Varian VnmrJ 400 spectrometer (100 MHz) and
tetramethylsilane (TMS) as internal standard using DMSO-dg as solvent Elemental analysis
using Leco CHNS-933 Leco corporation st.Joseph .
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Scheme (1): (a) reflux in ethanol(2-3) h ;(b) slow addition POCI; with stirring (30-55) mint in
N, at 0°C using dichloromethane as solvent.

Synthesis of imines derivatives (1-10):
(E)-N* N*-dibenzylidenebiphenyl-4,4'-diamine. (1)

Benzidine (2 mmol, 0.368gm) was dissolved in absolute ethanol and added to benzaldehyde
4mmol, 0.2gm) in presence of few drops of glacial acetic acid under refluxing for 2 hours. A
yellow precipitate was observed then by section filtration a product yield= (89%) with m.p.=(
240-241) C°. FT-IR-spectra in figure (3) showed absorption bands appeared at the range of
3057 and 2883 cm™ which belong to both (C-H) aromatic and aliphatic respectively. While
(C=N) appeared at 1622 cm™ , (C-N) appeared at stretching frequency at 1183 cm™ , beside
that the (C=C) aromatic appeared at range of 1573 — 1492 cm™. Elemental analysis
confirmed the molecular formula CyHxN, (calculated /found): (C, 86.64 /86.92; H,
5.59/5.63; N, 7.77/ 7.87).
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(E)- N* N*-Bis[4- (dimethyl amino) benzylidene] biphenyl-4,4>-diamine. (2)

Benzidine (2mmol, 0.368gm) was dissolved in absolute ethanol and added to p-dimethyl
amino benzaldehyde (4mmol, 0.60 gm) in presence of few drops of glacial acetic acid under
refluxing for 3 hours.The resulting yellow-orange precipitated product was observed, filtrated
yield=87%. The following criteria of the precipitated product were recorded: m.p.= (318-
319) C° of the desired product. FT- IR spectra, showed a stretching frequency at 1609cm™
referring to (C=N), 1483-1583 cm™ to (C=C) aromatic, 1363 cm™ to (CHs), 1167 cm™ to (C-
N) and 3100 cm™ to (C-H), benzylic bonds. On the other hand the *H-NMR in DMSO-dg
showed ,at 6= 3.3ppm due to (s, 12H, CHs3) ,at 6 = 9.1ppm referred to (s, 2H, CH=N), at 6
=7.7ppm , (dd,8H, Ar) referred to biphenyl , at &= 7.2ppm, (d,4H, Ar) at 6= 7.3ppm and
(m,4H, Ar) due to substituted phenyl. Elemental analysis of the molecular formula C3oHzoN4
(calculated / found): (C, 80.68/80.91 ; H, 6.77 /6.68 ; N, 12.55/12.66) .

(E)-N* N*'Bis [4-(diethyl amino) benzylidene] biphenyl-4,4’-diamine.(3)

Benzidine (2 mmol, 0.368gm) was dissolved in absolute ethanol and added to p-diethyl amino
benzaldehyde (4 mmol, 0.70gm) in presence of few drops of glacial acetic acid under
refluxing for 2 hours. A yellow light precipitated yield= 88 % was observed. The m.p. =
(288-289)C°.FT- IR spectra was confirmed the suggested product, the stretching frequency of
imines (C=N)group observed at 1607cm™, (C=C, aromatic) at 1521-1582 cm™, (CH,) at
1400,( CH3) 1354cm™ and ( C-H ,aliphatic) appear at range 2972 cm™. On the other hand the
'"H-NMR in DMSO-ds showed , at 8= 3.2 -3.3ppm and (q,8H, CH,) at 8= 1.2ppm in addition
to (t, 12H, CHj3),at 6 = 8.8ppm referred to (s, 2H, CH=N), at 6 =7.5ppm (dd,8H, Ar) due to
biphenyl ,at 8= 7.3ppm, (m,4H, Ar) and 6=7.6ppm (m,4H, Ar) referred to substituted phenyl
.Elemental Analysis of compound with molecular formula C34H3gN,4 ( calculated /found ) C,
81.24/81.67;H,7.62/8.04;N,11.15/11.35.

(E)-N* N*Bis (4-chlorobenzylidene) biphenyl-4,4’-diamine.(4)

Benzidine (2 mmol,0.368gm) was dissolved in absolute ethanol and added to p-
chlorobenzaldehyde (4mmol, 0.56 gm) in presence of few drops of glacial acetic acid under
refluxing for 3 hours. Yellow precipitate observed , after workup of the reaction mixture ,
The yield = 91% , m.p. = (269-270)°C ,FT-IR showed the sharp absorption band at stretching
frequency (C=N) 1622 cm™ for imines group , 1489-1586 cm™ (aromatic ,C=C) , 1091cm
Y(Ar-N) ,and (C-Cl) observed at stretching frequency 839 cm™ and. On the other hand
elemental analysis confirmed the suggested the molecular formula CysH1sN,Cl, (calculated /
found) C, 72.73 /72.85; H, 4.23 /4.33; N, 6.52 / 6.64.

(E)-N*,N** Bis (4-bromobenzylidene) biphenyl-4,4’-diamine. (5)

Benzidine (2mmol, 0.368gm) was dissolved in absolute ethanol and added to p-
bromobenzaldehyde (4mmol, 0.73 gm) in presence of few drops of glacial acetic acid under
refluxing for 3 hours.

A yellow light precipitated product directly observed with a percentage yield =92 % , m.p. =
300-301 C° .FT- IR showed data such as 1622 cm™ (C=N), 1402-1583 cm™ (aromatic C=C),
1070 cm™ (C-N) except stretching absorption at 540 cm™ which belong to (Ar-Br). On the
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other hand the data in figure (4), *"H-NMR in DMSO-ds as a solvent showed , at & = 8.9ppm
referred to (s, 2H, CH=N), at 6 =7.7ppm (dd,8H, Ar) due to biphenyl, at & =7.3ppm (m,4H,
Ar) and 6= 7.4ppm (m,4H,Ar) referred to substituted phenyl. Elemental analysis of the
molecular formula CyH1sN2Br, (calculated / found) C, 60.26 /60.45; H, 3.50 /3.63; N, 5.41/
5.73.

(E)-N* N*-bis(4-methoxybenzylidene)biphenyl-4,4'-diamine.(6)

Benzidine (2mmol, 0.368gm) was dissolved in absolute ethanol and added to p-methoxy
benzaldehyde (4mmol, 0.54gm) in presence of few drops of glacial acetic acid under
refluxing for 3 hours. Yellow-orange precipitate, after work up of compound the percentage
yield was 93%, m.p.= (255-256 )C° .The FT- IR spectra showed two adsorption bands appear
in the range of 3050 cm™ and 2959 cm™ which belong to (C-H) aromatic and aliphatic
respectively , while( C=N) appear at 1606 cm™ , (C-O-C) appear in the range 1250cm™ , (C-
N ) appear at stretching frequency 1169cm™ , beside that the (aromatic C=C) appear at range
between 1510— 1574 cm™ . On the other hands the *H-NMR in DMSO-ds showed , at 6=
3.9ppm in addition to (s, 6H, CHg3), at 6 = 8.5ppm referred to (s, 2H, CH=N), at 6 =7.3ppm
and 7.6ppm, (m,8H, Ar) due to biphenyl , at 6= 7.0ppm, (m,4H, Ar) at 6= 7.9ppm, (m,4H, Ar)
referred to substituted phenyl . The elemental analysis of the molecular formula CysH24N>O;
(calculated /found): (C, 79.98 / 80.51; H. 5.75/5 .90; N, 6.66 / 6.88)

(E)-N4,N4'-bis(2-bromobenzylidene)biphenyl-4,4'-diamine. (7)

Benzidine (2mmol, 0.368gm) was dissolved in absolute ethanol and added to o-bromo
benzaldehyde (4mmol, 0.74gm) in presence of few drops of glacial acetic acid under refluxing
for 3 hours. Slightly yellow precipitate with m.p. = (185-186) C° , yield = 93 % ,FT- IR data
showed , weak absorption band at 3053- 2912 cm™ ( C-H, aromatic , C-H, aliphatic ) , 1616
cm™ (C=N) , 1487-1557 cm™ ( aromatic C=C ) , sharp peak at 752 cm™ ( C-Br ). Elemental
analysis of the molecular formula CyH1sN2Br, (calculated /found) :( C, 60.26 /61.12; H,
3.50/4.21; N, 5.41/ 5.83).

(E)-N* N*'- Bis (4-hydroxybenzylidene) biphenyl-4,4’-diamine. (8)

Benzidine (2mmol, 0.368gm) was dissolved in absolute ethanol and added to p-hydroxyl
benzaldehyde (4mmol, 0.50 gm) in presence of few drops of glacial acetic acid under
refluxing for 3 hours, brown color of precipitate were obtained , after filtration and drying the
yield =91 % and the m.p. = (277-278)C° ,FT- IR data showed two absorption band at 3289
cm™ (OH , phenol ) ,3034-3010 cm™ (C-H ,aromatic) ,at 1607 cm™ due to (C=N) , 1512-
1587 cm™ due to ( C=C , aromatic ) ,and 1255 cm™ (C — O) . On the other hands the *H-
NMR in DMSO-ds showed ,at 6=9.75ppm (s,2H,OH) , at 6 = 8.5ppm referred to (s, 2H,
CH=N), at 6= 7.5and 7.7 ppm (m,8H ,Ar)for biphenyl group, at 6=7.3ppm (m,4H,Ar) and at
o= 8.0ppm (m,4H,Ar) referred to substituted phenyl . Elemental analysis of the molecular
formula CysH2N,O; (calculated /found): C, 79.57 /79.78; H, 5.14 / 5.8944; N, 7.14 /7.31)
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(E)-N* N*-Bis (3-methoxy-4-hydroxybenzylidene)biphenyl-4,4’-diamine. (9)

Benzidine (2 mmol,0.368gm) was dissolved in absolute ethanol and added to vanillin (3-
methoxy -4- hydroxyl benzaldehyde) (4mmol, 0.60 gm) in presence of few drops of glacial
acetic acid under refluxing for 3 hours. after workup bright yellow precipitation observed with
m.p.=( 226 -227) °C and yield = 91% . FT-IR spectra showed the following bands ( broad
band appear at 3422 cm™ (OH ), 1624 cm™ (C=N ), 1512-1586 cm™ ( aromatic C=C) , 1284
cm™ (C-O-C) ,and 1150 cm™ (C-O ). On the other hands the *H-NMR in DMSO-dg showed ,
(s,2H,OH) singlet at 6= 9.8ppm , at & = 8.4ppm referred to (s, 2H, CH=N), at 6= 7.0ppm
(m,4H,Ar) and 7.4ppm (m,2H ,Ar ) due to substituted phenyl. at 6=7.3ppm (m,4H,Ar) and
0=7.7ppm (m,4H,Ar) referred to biphenyl. Elemental analysis of the molecular formula
CzsH24N204 (calculated /found): C, 74.32 /74 .51, H, 5.35/5.47; N, 6.19 /6.37).

(E)- N4,N4'-bis(furan-2-ylmethylene)biphenyl-4,4'-diamine .(10)

Benzidine (2 mmol,0.368gm) was dissolved in absolute ethanol and added to furan (4mmol,
1.36 gm) in presence of few drops of glacial acetic acid under refluxing for more than 3
hours. after workup bright yellow precipitation observed with m.p.=( 232-233)°C and yield =
90% .FT- IR spectra showed the following bands at 3110 cm™ (C-H aromatic ), 1624 cm™
(C=N ) , 1470-1590 cm™ (C=C aromatic) .On the other hands the *H-NMR in DMSO-ds
showed , at & = 8.3ppm referred to (s, 2H, CH=N), at 6= 7.7ppm and (d,4H ,Ar) of biphenyl
group, at 6=6.6ppm (m,2H,Ar), 6=7.0ppm (m,2H,Ar) and at 6=7.78ppm due to furfural
group. at 6= 6.6ppm (m,4H, Ar) and at 6=7.85ppm (m,4H, Ar) referred to biphenyl
Elemental analysis of the molecular formula CyH16N2O, (calculated /found): C, 77.63 /78
11, H,4.74/5.13; N, 8.23 /8.57).

General method to synthesis of azetidin-2-one (11-20):

To solution of S-Benzylthioglycolic acid (0.55 g, 3 mmol), imine, (1 mmol) and triethylamine
(1 g, 6 mmol, 1.5 ml) in 80 mL dry methylenechloride was added drop wise (30-55 m) under
nitrogen atmosphere at 0°C, a solution of phosphorus oxychloride (POCI3) (0.82 g, 0.48 mL, 3
mmol) in 20 mL of dry methylene chloride with constant stirring[17]. The reactant was stirred
overnight at room temperature. The completion of reaction was monitored by TLC. After the
completion, the contents were washed successively with 1N HCI (30 ml), water (3x30 ml ,5%
NaHCO3; (30 ml) and brine (30 mL). The organic layer was separated and dried over
anhydrous Na,SO,4. The solvent was removed under reduced pressure and the crude product
was purified by column chromatography using silica gel mesh (60-120)

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-phenylazetidin-2-one). (11)

Using imine (1), (0.36 g,1 mmol) and fallowed the general method of synthesis above then ,
the product was purified by column chromatography using silica gel eluting with (7:3
hexanes /ethyl acetate). After solvent evaporation bright yellow precipitation observed with
m.p.=(105-106) °C , yield = 64% . FT-IR-spectra showed absorption bands appeared at the
range of 3055 cm™ and 2922 cm™ which belong to both (C-H) aromatic and aliphatic

Vol: 10 No:3, July 2014 17 ISSN: 2222-8373




DIYALA JOURNAL FOR PURE SCIENCES

Synthesis and spectroscopic studies of some Azetidin-2-one derivatives
from Benzidine and S-Benzylthioglycolic acid via Schiff base
Mustafa Y.Jamal , Saadon A. Aowda

respectively. While (C=0) appeared at 1757 cm™ , beside that the (C=C aromatic) appeared
at range of 1502-1585cm™ . On the other hand the data in figure(21) of *H-NMR in DMSO-
ds showed , at 6=(7.2-7.6)ppm (m,24H,Ar) of aromatic ring , at 6= 5.7ppm, (d,2H, C4-H), at
6= 4.9ppm and (d,2H, C3-H) , at 6= 3.9ppm and (s,4H, SCH;) . Elemental analysis of the
molecular formula C44H3sN20,S, (calculated /found): C, 76.71/77.06; H, 5.27/5.63; N,
4.07/4.41; S, 9.31/9.70.

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-(dimethylamino)phenyl)azetidin-2-
one).(12)

Using imine (2), (0.447g, 1 mmol) and fallowed the general method of synthesis above
then , the product was purified by column chromatography using silica gel eluting with (8:2
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
m.p.= (84-85)°C , yield = 54% . FT-IR-spectra showed absorption bands appeared at the
range of 3028 and 2920 cm™ which belong to both (C-H) aromatic and C-H aliphatic
respectively. While (C=0) appeared at 1747 cm™ , beside that the (C=C aromatic) appeared
at range of 1598— 1524 cm™ ,bands appeared at the range of 1452-1375 cm™ which belong to
both groups (CH») (CHs) respectively. On the other hand the 'H-NMR in DMSO-ds showed ,
at 6=(7.0-7.6) ppm (m ,26H,Ar) broad band due to aromatic protons, at = 5.3ppm, (d,2H,
C4-H), at 6= 4.6 ppm and (d,2H, C3-H),at 6=2.9ppm (d,12H,CH3) ,at 6=3.8ppm (d,4H,SCH>).
BCNMR in CDCl; showed, at 8 =51ppm and at 8 =58ppm due to C3 & C, of azetidin-2-ones
ring respectively ,at 6 =40ppm due to the N-CHj3 and at 6 =36ppm due to(S-CH,),the (C=0)
of azetidin-2-ones ring appeared at 6 =172ppm, the aromatic carbons appeared at range 112-
136ppm.Elemental analysis of the molecular formula C4sH4sN4O,S, (calculated /found): C,
74.39/75.06; H, 5.98/6.33; N, 7.23/7.46; S, 8.27/8.49.

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-(diethylamino)phenyl)azetidin-2-one).(13)

Using imine (3), (0.502 g, 1 mmol) and fallowed the general method of synthesis above then
, the product was purified by column chromatography using silica gel eluting with (8:2
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
m.p.=(88-89) °C, yield = 53% . FT-IR-spectra showed absorption bands appeared at the range
of 3030 and 2922 cm™ which belong to both (C-H) aromatic and aliphatic respectively. While
(C=0) appeared at 1751 cm™ | beside that the (C=C aromatic) appeared at range of 1525—
1499 cm™ bands appeared at the range of 1454-1379 cm™ which belong to both groups (CH,)
(CHg) respectively. Elemental analysis of the molecular formula Cs;Hs4N4O,S, (calculated
[found): C, 75.14/75.56; H, 6.55/6.49; N, 6.74/6.98; S, 7.72/8.22 .
1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-chlorophenyl)azetidin-2-one) .(14)

Using imine (4), (0.428 g, 1 mmol) and fallowed the general method of synthesis above
then , the product was purified by column chromatography using silica gel eluting with (7:3
hexanes /ethyl acetate). After solvent evaporation bright yellow precipitation observed with
m.p.= (68-69)°C , yield = 65% .FT- IR spectra showed absorption bands appeared at the
range of 3059and 2922 cm™ which belong to both (C-H) aromatic and aliphatic respectively.
While (C=0) appeared at 1751 cm™ |
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beside that the (C=C aromatic) appeared at range of 1600— 1492 cm™ and at 1454cm™ due to
(CHZ) . formula C44H34C|2N20282 (calculated /fOUﬂd)Z C, 69.74/70.22; H, 4.52/4.72; N,
3.70/3.90; S, 8.46/8.74.

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-bromophenyl)azetidin-2-one).(15)

Using imine (5), (0.518 g, 1 mmol) and fallowed the general method of synthesis above
then , the product was purified by column chromatography using silica gel eluting with

(7:3 hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed
with m.p.=(111-112) °C , yield = 61% .FT-IR-spectra showed absorption bands appeared at
the range of 3052 and 2927 cm™ which belong to both (C-H) aromatic and aliphatic
respectively. While (C=0) appeared at 1748 cm™ |, beside that the (C=C aromatic) appeared
at range of 1587— 1526 cm™ and at 1456 cm™ due to (CH,) . >*CNMR in CDCls showed, at &
=51ppm and at 6 =62ppm due to C; & C, of azetidin-2-ones ring respectively ,at 6 =36ppm
due to(S-CHy) ,the (C=0) of azetidin-2-ones ring appeared at 6 =169ppm, the aromatic
carbons appeared at range 121-133ppm .Elemental analysis of the molecular formula
CasH34BroN,0O,S, (calculated /found) C, 62.42/62.66; H, 4.05/4.13; N, 3.31/3.57; S,
7.57/7.78.

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-methoxyphenyl)azetidin-2-one).(16)

Using imine (6), (0.42 g, 1 mmol) and fallowed the general method of synthesis above then ,
the product was purified by column chromatography using silica gel eluting with (8:2
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
m.p.=(96-97)°C , yield = 52% . FT-IR-spectra showed absorption bands appeared at the
range of 3051 and 2880 cm™ which belong to both (C-H) aromatic and aliphatic respectively.
While (C=0) appeared at 1755 cm™ | beside that the (C=C aromatic) appeared at range of
1518 1582 cm™ at 1122 cm™ peak due to (C-O) and at 1439 cm™ a peak due to (CH,) . On
the other hand the *H-NMR in DMSO-ds, at 8= 7.2-7.6ppm (m,26H,Ar) of aromatic protons
,at &= 3.9ppm, (s,6H, OCH3), at 6= 3.4ppm, (s,4H,SCH>),at 6= 4.3ppm and (d,2H, C3-H) at
&= 5.2ppm and (d,2H, C4-H). **CNMR in CDCls3 showed, at & =51ppm and at 8 =62ppm due
to C3 & C, of azetidin-2-ones ring respectively ,at 6 =36ppm due to(S-CHy) ,the (C=0) of
azetidin-2-ones ring appeared at 6 =169ppm, the aromatic carbons appeared at range 121-
133ppm . Elemental analysis of the molecular formula CasH40N204S; (calculated /found): C,
73.31/73 .69, H, 5.03/ 5.31; N, 3.89/4.09, S, 8.90/9.08).

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(2-bromophenyl)azetidin-2-one) .(17)

Using imine (7), (0.518 g, 1 mmol) and fallowed the general method of synthesis above
then , the product was purified by column chromatography using silica gel eluting with (7:3
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
m.p.= (80-81)°C , yield = 51% . FT-IR-spectra in showed absorption bands appeared at the
range of 3053 and 2972 cm™ which belong to both (C-H) aromatic and aliphatic respectively.
While (C=0) appeared at 1748 cm™ , beside that the (C=C aromatic) appeared at range of
1584— 1522 cm™ and at 1436 cm™ a peak due to (CH.). On the other hand the *H-NMR in
DMSO-dg showed , at 6=7.1=7.7ppm (m,26H,Ar) due to aromatic protons, at 6= 5.2ppm
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(d,2H, C4-H)ppm ,at 6= 4.5 (d,2H, C3-H)ppm and at 6= 3.3 ppm, (s,4H,SCH;). Elemental
analysis of the molecular formula C44H34Br,N,0,S, (calculated /found): C, 62.42/62.68; H,
4.05/4.17; N, 3.31/3.44; S, 7.57/7.88.

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-hydroxyphenyl)azetidin-2-one).(18)

Using imine (8), (0.392 g, 1 mmol) and fallowed the general method of synthesis above
then , the product was purified by column chromatography using silica gel eluting with (8:2
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
m.p.=(71-72)°C , yield = 48% . FT-IR-spectra showed absorption abroad band appeared at
3296cm™ belong to(O-H) , at the range of 3028 , 2920cm™ showed bands belong to both (C-
H) aromatic and aliphatic respectively. While (C=0) appeared at 1749 cm™ and at 1452 cm™
a peak due to (CH,) , beside that the (C=C aromatic) appeared at range of 1597— 1495 cm™ .
On the other hand the data in figure (5) of *H-NMR in DMSO-ds showed , at 8= 7.1-7.6ppm
(m,26H,Ar) due to aromatic protons , at 6= 5.4ppm and (d,2H, C4-H) at 6= 4.6ppm and
(d,2H, C3-H),at 6= 9.5ppm (s,2H, OH) of phenolic protons, and at 6= 3.3ppm, (s,4H,SCH>).
BCNMR using DMSO-dg in figure(6),showed at 8 =49ppm and at § =64ppm due to C; & C4
of azetidin-2-ones ring respectively ,at 6 =36ppm due to(S-CH,) ,the (C=0) of azetidin-2-
ones ring appeared at & =169ppm, the aromatic carbons appeared at range 120-155ppm .
Elemental analysis of the molecular formula Cg4H3sN204S, (calculated /found): C,
73.31/73.52.; H, 5.03/5.24; N, 3.89/3.99; S, 8.90/9.32 .

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-hydroxy-3-methoxyphenyl)azetidin-2-
one). (19)

Using imine (9), (0.452 g, 1 mmol) and fallowed the general method of synthesis above
then , the product was purified by column chromatography using silica gel eluting with (8:2
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
m.p.= (100-101)°C , yield = 47% . FT-IR-spectra showed absorption abroad band appeared at
3230 cm™ belong to(O-H) , at the range of 3057 and 2924 cm™ showed bands belong to both
(C-H) aromatic and (C-H) aliphatic respectively. While (C=0) appeared at 1746 cm™ , beside
that the (C=C aromatic) appeared at range of 1593 1516 cm™ and at 1437 cm™ a peak due to
(CH>) . On the other hand the *H-NMR in DMSO-ds showed , at 8= 7.1-7.7ppm (m,24H,Ar)
due to aromatic protons, at 6= 5.3ppm (d,2H, C4-H) at 6= 4.6ppm (d,2H, C3-H) , at &=
9.98ppm (s,2H, O-H) of phenol , at 6= 3.5ppm, (s,4H,SCH>) and at 6= 3.9ppm, (s,6H,0CH3) .
B3CNMR in CDCls; showed, at & =50ppm and at § =64ppm due to C3 & C, of azetidin-2-ones
ring respectively ,at 6 =36ppm due to(S-CH,) , at & =56ppm due to(O-CH3) ,the (C=0) of
azetidin-2-ones ring appeared at & =167ppm, the aromatic carbons appeared at range 110-
135ppm .Elemental analysis of the molecular formula C4sH40N206S; (calculated /found): C,
70.75/70.89; H, 5.16/5.31; N, 3.59/3.64; S, 8.21/8.55.

1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(furan-2-yl)azetidin-2-one). (20)
Using imine (10), (0.34g, 1 mmol) and fallowed the general method of synthesis above

then , the product was purified by column chromatography using silica gel eluting with (7:3
hexanes /ethyl acetate). After solvent evaporation bright brown precipitation observed with
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m.p.=(62-63)°C , vield = 58% .FT-IR-spectra showed at the range of 3028 and 2924 cm™
bands belong to both (C-H) aromatic and aliphatic respectively. While (C=0) appeared at
1753cm™ | beside that the (C=C aromatic) appeared at range of 1608— 1499 cm™ and at 1454
cm™ a peak due to (CH,) . On the other hand the of *H-NMR in DMSO-dg showed , at &
=7.1-7.5ppm, (m ,24H, Ar) due to aromatic protons, at 6= S5.4ppm, (d,2H, C4-H), at 6=
4.6ppm and (d,2H, C3-H) , at 6= 3.8ppm, (d,4H,SCHy). ®*CNMR in CDCl; showed, at &
=50ppm and at 6 =61ppm due to C; & C, of azetidin-2-ones ring respectively ,at 6 =36ppm
due to(S-CH,) , the (C=0) of azetidin-2-ones ring appeared at & =171ppm, the aromatic
carbons appeared at range 110-143ppm . Elemental analysis of the molecular formula
Ca0H32N204S; (calculated /found): C, 71.83/71.98; H, 4.82/5.01; N, 4.19/4.27; S, 9.59/9. 76.

Result and Discussion

The mixture of 1 mmol of benzidine and 2 mmol of suitable aromatic aldehyde were heated
in presence of approximately 25 ml of absolute ethanol with (2-3) drops of glacial acetic acid
in water bath at 70- 80 C for approximately(2-3)hours[18].The process of reaction was
followed by TLC ,then filtration or evaporation of the solvent then recrystalized from ethanol
A series of different azetidin-2-one (11-20) were synthesized by the Staudinger ketene-imine
[2+2] cycloaddition using phosphors compound[19][20], In this paper work we used POCI;3 as
condensation reagent [21][22][23] as shown below Scheme(l) .The FT-IR spectra of the
different azetidin-2-one were characterized by the presence of the carbonyl group (C=0) of
amide carbonyl at (1755-1674)cm™ of pB-lactam ring and 'H-NMR of B-lactam (11-20)
showed at regions (8.0-7.0) ppm corresponding to to aromatic protons ,at the 6=(4.3-4.9)ppm
region referred to (C3-H ) and at 6=(5.2-5.7) ppm referred to (C4-H) of B-lactam ring beside
peaks at region 6=(3.3-3.9)ppm due to (SCH,). The disappearance of FT-IR in region (1624-
1607) cm™ due to (C=N) ,and in *H-NMR the (CH=N) of imine disappearance in 8=(9.1-
8.4)ppm , which confirm the formation of B-lactam ring . The *C-NMR of B-lactams
compounds (11-20) ,the 6=(49-54)ppm region appeared carbons due to (C3-H), at 6= (59-65)
ppm referred to carbons (C4-H) of B-lactam ring and at region 6=(35-30)ppm due to (SCH).
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Figure (3): FT-IR spectra of (E)-N* N*-dibenzylidenebiphenyl-4,4'-diamine.(1)
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Figure (4): "H-NMR spectra of (E)-N* N* bis (4-bromobenzylidene) biphenyl-4, 4’-
diamine.(5
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Figure (5): 'HNMR spectra of 1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-
hydroxyphenyl)azetidin-2-one).(18)
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Figure (6): ®CNMR spectra of 1,1'-(biphenyl-4,4'-diyl)bis(3-(benzylthio)-4-(4-
hydroxyphenyl)azetidin-2-one). (18)
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