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ABSTRACT

A series of cis and trans 3—phenylthio/3-phenoxyazetidine-2-one (3a-€)
have been synthesized via Schiff bases (2a-d) in the presence of triethy-
lamine with phosphorusoxychloride using dry methylene chloride under
nitrogen atmosphere at 0°C. The active acid chloride reacts with triethy-
lamine to generate corresponding ketene in situ which further react with
Schiff’s base to furnish the corresponding cis and trans 3—phenylthio/3-
phenoxyazetidine-2-one (3a-€) in moderate yields. The calculated and the
found values of Carbon, Hydrogen, and Nitrogen percentage in the elemen-
tal analysis were in agreement with each other. The mass spectroscopy
confirmsthe molecul ar weight of the prepared compound. Furthermore, the
two dimensiona NMR HMQC H-3C, COSY *H-*H wasused to confirmthe
proposed structure and the stereochemistry of the synthesized compound.
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INTRODUCTION

Nitrogen heterocyclic compoundsarethebasis of
many essentia pharmaceutica sand physiologicaly ac-
tivenatura products. The 2-azetidinone (B-lactam) ring
systemisthe common structural feature of broad spec-
trum B-lactam antibiotics, including penicillins, cepha-
logporins, carbgpenems, nocardi cinsand monobactams,
which have been widely used as chemotherapeutic
agentsto treat bacterial infectionsand microbial dis-
eases¥. Thesemoleculesoperate by formingacova
lent adduct with membrane-bound bacterial
transpeptidases, which are al'so known as penicillin

binding proteins(PBPs), involved inthebiosynthes sof
cell wall g2, These mechanism-based inhibitorspre-
vent the congtruction of cell wall and eventudly lead to
cdl lysisand death. Moreover, duetotheir f-lactamase
inhibitory action, 2-azetidinone-based heterocyclesrep-
resent an atractivetarget of contemporary organic syn-
thesig¥. However, theefficacy of B-lactam antibiotics
has been overshadowed in the last 20 years by the
emergenceof drug-resistant bacteria strainsresulting
from evolutionary responsesto the widespread over-
useand abuseof antibioticsinclinical traits®.
Consequently, Strategiesto addressthischd lengeleed
tothedesignof improved versonsof B-lactams withnovel
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modes of action. It hasbeen reported that introduction
of different substituent’s to four-membered p-lactam
nucleustendsto exert profound influencein conferring
promisingbiologica activitiesinthesemol ecules®™.

Therecent discoveriesof some 1,3 4-trisubstituted-
B-lactams as hew potent chol esterol absorption inhibi-
tors®, human cytomegd ovirusproteaseinhibitors®, and
thrombininhibitord'?, justify arenewed interestinthese
compounds***2, Furthermore, interest in the chemis-
try, synthesis and biology of the 2-azetidinone
pharmacophore continuesto befuelled by their wide
rangeof biological propertiessuch as antibacterial (3
antihyperglycemic?, anti-tumour®®, anti-HIV®7, anti-
inflammatory and analgesic activitiedd. Inaddition, 2-
azetidinones aso display abroad range of enzyme-in-
hibitory activitieg®*#,

Looking at thepromising antimicrobial activity of
2-azetidinone® as well as 1,3-diketoamino ana
logues?, it was thought of interest to combine 2-
azetidinoneand 1,3-diketoamino anal oguestogether in
amolecular framework of hydrazonesandimines. Such
acombination wasthe chief successof the present studly.
Thebiologica activity of thesynthesized compoundsis
inprogressin our laboratory.

EXPERIMENTAL

Samplecharacterization

All solventsweredistilled/ dried prior to use, when
this seemed necessary by standard methods. All sol-
vent extractsweredried over anhydrous sodium sul-
phate unlessotherwise specified. All themelting points
areuncorrected and are expressed indegree (°C), us-
ing melting point\SMP,1. The FT-IR spectrawerere-
corded on shimadzu FT-IR affinity 1 spectra. The*C
NMR; *H-*C Heteronuclear 2D Correl ation Spectros-
copy (Cosy), HETCOR; *H-*H Homonuclear 2D Cor-
relation Spectroscopy (Cosy) were recorded using
Bruker DRX system AL 500 (500 MHz). The mass
spectrums were recorded at 70 eV using agalint
technol oges Spectrum 5973.

Prepar ation of schiff base(2a-d)
General procedure

A mixture of an equimolar amount (0.01 mol) of
appropriate aromatic amine and an aromatic adehyde
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in 10 mL of absolute ethanol and onedrop of glacial
acetic acid was heated in water bath at (70-80°C) for
30 min. Theprogress of the reaction was checked by
thin layer chromatography (TLC). After completionthe
solvent was evaporated then the product was
recryastalized from asuitable solvent.

Prepar ation of 3-phenylthio/3-phenoxyazetidine-2-
one (3a-e)

Trans-1-(4-N,N-diethylamino)phenyl-3-phenyl-
thio-4-(4-methoxyphenyl) azetidine-2-one (3a)

To amixtureof phenylthioaceticacid (0.89g, 1.5
mmol), imine (2a) (1 g, 1.0 mmol) and triethylamine
(1.07 g, 3mmoal) in dry dichloromethane40mL at 0°C
under N, atmosphere, asolution of POCI, (0.81g, 1.5
mmol) in dry dichloromethane 20 mL was added
dropwise. The mixturewas stirred overnight at room
temperature. Thereafter, the contentswerewashed suc-
cessively with IN HCI (30 mL), water (3x30mL), 5
% NaHCO,30 mL andfinally with brine30mL. The
organic layer was separated and dried over anhydrous
sodium sulphate (Na,SO,). The solvent wasremoved
under reduced pressure and the crude product was
column chromatographed over silicagd usingethyl ac-
etate-hexane (3:7) aseluent. The solvent evaporation
furnished pure pB-lactam (3a). Yield 70%, m.p:120-
122°C, FT-IR (KBr disk): 1741 cm™ ; MS, M* 432
:+44%; 'H NMR(CDCI.) ppm: 0.9(t, 6H, -CH,CH,),
3.73 (s, 3H, -OCH,), 3.20 (g, 4H, - CH,CH,), 4.94
(d,1H,J=2.4Hz C-H),4.59 (d, 1H,J=2.2Hz C -
H), 6.52-7.46 (m, 13H, aromatic). *CNMR (CDCl/
DMSO) ppm: 162.35, 160.36, 145.44, 133.42,
131.73, 130.07, 129.16, 128.99, 128.34, 126.35,
119.81, 115.18, 112.59, 62.71, 60.19, 55.99, 44.47,
31.20. Elemental analysis (C.H.N): (C,.H,N.O.,S)
Cdculation: C, 72.22%; H, 6.48 %; N, 6.48 %, Found:
C, 72.18 %; H, 6.45 %; N, 6.41 %.

Cis-1-(4-N,N-diethylamino)phenyl-3-phenoxy-4-
(4-chlor ophenyl) azetidine-2-one (3b)

To amixture of phenoxyacetic acid (0.79 g, 1.5
mmol), Imine(2b) (1.0g, 1.0 mmaol) and triethylamine
(1.05g, 3.0mmol) indry dichloromethane (40 mL) at
0°C under N,, atmosphere, asolution of POCI, (0.80
g, 1.5 mmol) in dry dichloromethane (20 mL) was
added dropwise. Thereaction mixture after comple-
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tion of reaction was worked up asusual. The crude
product was column chromatographed over silicagel
using ethyl acetate— hexane (3:7) as eluent, a solvent
evapordion furnished pure3-lactam (3b). Yiedld=64.75
%, m.p°C (140-142), FT-IR (KBr disk) : 1743 cm?;
MS,M* 420 :+48 %;*H NMR (CDCI3): 1.01 (t, 6H, -
CH,CH,) 3.20(q, 4H, -CH,CH,), 5.61 (d, 1H, J =
4.8Hz,, C,-H),5.72(d, 1H, J= 4.8 Hz, C,-H), 6.60-
7.51(m, 13H, aromatic), *C NMR (CDCI,,/ DM SO)
ppm: 162.02, 158.33, 145.65, 133.03, 131.77,
131.03, 129.05, 127.03, 123.43, 120.01, 115.04,
112.82, 81.02, 61.02, 42.10, 12.20. Elemental analy-
sis(C.H.N): C,.H.,.O,N.CI Calculation: C, 71.34 &
H, 5.94 %; N, 6.65 %; Found: C, 71.23 %; H, 5.87
%; N, 6.61 %.

Cis-1-(4-N,N-diethylamino)phenyl-3-phenoxy-4-
(4-methoxy phenyl) azetidine-2-one (3c)

To amixture of phenoxyacetic acid (0.80 g, 1.5
mmol), Imine(2a) (1.0 g, 1.0 mmol), and triethylamine
(2.07 g, 3.0mmoal) in dry dichloromethane 40 mL at
0°C under N,, atmosphere, asolution of POCI, (0.81
g, 1.5mmoal) indry dichloromethane (20 mL wasadded
dropwise. Thereaction of the mixtureafter completion
of reaction wasworked up asusual. The crude prod-
uct was column chromatographed over silicagel usng
ethyl acetate—hexane (3:7) as eluent, solvent evapora-
tion furnished pure B-lactam 3c. Yield=68.0 %, m.p
°C (119-120), FT-IR (KBr disk): 1741 cm™;*HNMR
(CDCI3) ppm: 0.99 (t, 6H, -CH,CH,), 3.72 (s, 3H, -
OCH3), 3.30(q, 4H, -CH,CH,), 5.72(d, J= 2.7 Hz,
1H, C-H), 5.61 (d, 1H, J = 2.7 Hz, C-H), 6.60-
7.40(m, 13H, aromatic), *C NMR (CDCI,/ DMSO)
ppm: 162.06, 160.09, 158.55, 145.08, 131.44,
128.82, 128.04, 122.05, 120.01, 116.04, 115.02,
113.45, 81.20, 61.10, 55.60, 43.80, 12.03. Elemental
andysis(C.H.N): C,H,.N.O,SCaculation: C, 72.22
%; H, 6.48 %; N, 6.48 %; Found: C, 72.18 %; H,
6.45 %; N, 6.41 %.
Cis-1-(4-methylphenyl)-3-phenoxy-4-(4-N,N-
dimethylamino)phenylazetidine-2-one(3d)

To amixture of phenoxyacetic acid (0.95g, 1.5
mmol), imine (2c) (1.0 g, 1.0mmol) and triethylamine

(2.27g, 3mmoal) indry dichloromethane40 mL at 0°C
under N, atmosphere, asolution of POCI, (0.969, 1.5
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mmol) in dry dichloromethane 40 mL was added
dropwise. Thereaction of the mixtureafter completion
of reaction wasworked up asusud. Thecrude prod-
uct was separated by column chromatograph over silica
gel, usngethyl acetate—hexane (3:7) as eluent, solvent
evaporation furnished pure 3-lactam (3d). Yield = 50.
%, m.p °C (116-118); FT-IR (KBr disk): 1753 cm™;
'H (CDCI,) ppm: 3.35 (s, 3H, CH,), 2.25 (d, 6H,
CH3), 6.95-7.54 (m, 13H, aromatic), *C NMR
(CDCI,/ DMSO) ppm: 167.18, 158.70, 136.74,
133.51, 130.37, 129.95, 122.03, 120.61, 115.55,
68.02, 21.31. Elementd anaysis(C.H.N): C, H,.N,O,
Calculation: C, 78.64%; H, 6.79%; N, 6.79%; Found:
C, 7258 %; H, 6.74 %, N, 6.71 %.

Trans-1-(4-N,N-diethylamino)phenyl-3-phenylthio
-4-(4-chlor o phenyl) azetidine-2-one (3e)

Thiswasprepared from phenylthioacetic acid (0.87
g, 1.5 mmol), imine (2c) (1.0 g, 1.0 mmoal), triethy-
lamine (1.46 mL, 3.0 mmol) and POCI, (0.48mL, 1.5
mmol). Following the procedure reported in section
2.3.1. Theresidue obtained after usual workup and
chromatographic purification furnished thedesired 3-
lactam (3e) (1.24 g, 65.0 %) asacrystallinesolid and
itsstructurewasconfirmed onthebasisof thefollowing
data: Yield = 65%, m.p. °C (124-126); FT-IR (KBr
disk) : 1753 cm™;*H-NMR (CDCl,)) ppm: 1.1 (t, 6H,
2xCH,), 3.3 (g, 4H, 2xCH,), 4.1 (d, 1H, J = 2.19
Hz, C,-H), 4.7 (d, 1H, J = 2.11 Hz, C-H), 6.7-7.6
(m, 13H, aromatic); *C-NMR (CDCl,) ppm: 12.4,
44.4,61.3,63.4,112.2, 119.2, 126.1, 126.3, 127.1,
128.1,129.1, 132.9, 132.4, 135.6, 144.1, 162.6; El-
ementa anaysis(C.H.N): C,.H,.N.OSCI Caculation:
C, 68.72%; H, 5.72%; N, 6.41 %; Found: C, 68.59
%; H, 5.69 %; N, 6.35 %.

RESULTSAND DISCUSSION

TheB-lactam synthesis

Taking alead from earlier studies?, it was consid-
ered important to utilize ketene-iminecyclizationinthe
presenceof triethylamineusing C.-C, bond formation
of B-lactam. The key steps for the synthesis of 3-
phenylthio/3-Phenoxy substituted 3-lactams of type A
and B are shown in scheme 1, while R and R? are
showninTABLE 1.
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Thekey step for the synthesis of 3-phenylthio/3-
phenoxyazetidine-2-ones (3a-€) involvesthetreatment
of imines (2a-d) with phenylthioacetic acid/
phenoxyacetic acid. Thisreaction wasdonein pres-
enceof triethylamineand phosphorusoxychlorideusing
dichloromethane asasolvent under dry N, atmosphere
asshowninscheme2. TheR, R, and R®areshownin
TABLE2.

TABLE 2 showsthevarioustype of Schiff’s bases
(2a-d) used inthe B-lactam formation (3a-€). It was
prepared by reacting equimolar amounts of appropri-
ate aromatic aldehydes and aromatic amineseither in
dry methylene chloridein the presence of molecular
seves(4A°) or under refluxed condition in ethanol, as
showninscheme3.

FT-IR spectroscopy

In general the FT-IR spectraof these compounds
(3a-e) showed strong stretching absorption band at
1743-1658 cm*for (C=0) asshownfigure 1. The FT-
IR absorption frequenciesof carbonyl groups (C=0)
depended upon the nature of substituent’s at adjacent
nitrogen atom .So the substitution of the phenyl ring by
€l ectron-donating groups such asN,N-dimethylamino,
methoxy or N,N-diethylamino group lowered the ab-
sorption frequencieswhere asthe substitution by an
electron-withdrawing chloro group increased the ab-
sorption frequency. A smilar trendin FT-IR absorption
frequency isreported?,

S Rt OF TR
C3 C4 C3 C4
N_ N
(e} R2 9] RZ
(A) (B)

Schemel: Thegeneral structureof synthesized p-lactams.
(A) 3-phenylthio substituted p-lactam. (B) 3-Phenoxy substi-
tuted p-lactam. The C~C, bond for mation of f-lactam is also
shown R*and R?areshownin TABLE 1

H. R POCls, rRH HRpr
H, O 1 1
Rt 4 N \I( EtsN/N,(atm)
oH R,N CH,Cl,, 0°C
2 o R,
(2a-d) (3a-e)

Scheme?2: Thereaction of acid derivativeswith schiff bases
to produce azetidine-2-ones (B-lactam) ring. The cisstruc-
turewasshown only

EtOH
Ref. H\|/R1
Rl_CHO + RZ_NHZ or IN
R
CH,Clp) (2a-d)

Mol.sieves (4 A°)

Scheme 3: Thetwo strategiesfor the synthesis of Schiff’s
bases(2a-d). In both strategiesequimolar amountsof appro-
priatearomatic aldehydesand amineswer e used

TABLE 1: Thephysical propertiesof phenylthio/3-Phenoxy substituted p-lactams (3a-€). The R, R, and R® are shown.
M elting point (m. p. °C) and the percentage of yield with the stereo chemistry of the derivatives are also shown

Entry R R R (%) (°C) chemistry
/_CH3
3a S— OCH3 N 70 122-122 trans
\_CH3
/—CH3
3b o— Cl N 64.75  140-142 cis
\_CH3
/_CH3 .
3c o— OCH3 N 68 119-120 cis
\_CH3
/_CH3
3d @—o— —< >—N —@—CH3 50 116118 cis
\_CH3
/_CH3
3e S— Cl N 65 124-126 trans
\_CH3
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TABLE 2: The R* and R? structures of aromatic Schiff’s
bases(2a-d) areshown. Theper centageof yied, m.p. °C, and
thestereo chemistry of thederivativesarealso shown

Schiff’s Yield m. p. 1 2
No."\ e % oC R R

103- / s
1 2a ‘o0 80 OCHgj; N
\_CH3
101- / s
2 2 e 752 Cl N
\_CH3
s
124-
3 2 o0 756 —@—l?l —@—CH3
CHj
4 2d

127-
129 8714 —@—CI —@—CH3

'H-NMR spectroscopy

Theprotonsat C-H and C,-H positions (Scheme
1) of the ring have been observed to resonate from
4.93 to 5.61 ppmY. The *H-NMR spectroscopy is
themost powerful tool for thedetermination of relative
stereochemistry at C,-H and C,-H positions of 3-
phenylthio/3-phenoxyazetidine-2-ones. Thecoupling
constant for vicinal protonsat C-H and C,-H is4.5-
6.0 Hz for cis derivatives and 2.0-2.5 Hz for trans
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Figurel: TheFT-IR spectraof 1-(4-N,N-diethylamino)phenyl-
3-phenoxy-4-(4-chlor o-phenyl) azetidine-2-one (3b). The
structureof thecompound isshown inside

0¥ " ' ‘

Figure2: TheH-NM R spectra®H NM R spectraof 1-(4-N,N-
diethylamino)phenyl-3-phenylthio-4-(4-methoxyphenyl) azetidine-
2-one(3a). Thestructur eof thecompound isshown inside

TABLE 3: Thechemical shiftsof 'H NM R and **C NM R spectral for 3-phenylthio/3-phenoxy azetidine-2-onein CDCI,/DM SO (ppm)

Chemical shifts (ppm) (CDCIs/DM SO)

Comp.

IH NMR BCNMR
6.52-7.46 (m,13H,aromatic), 4.94(d,1H,C4-H), 4.59 162.35, 160.36, 145.44, 133.42, 131.73, 130.07, 129.16,
3a (d,1H, C4-H), 3.73 (s,3H, -OCH,), 3.20 (q,4H,-CH,CH;) 128.99, 128.34, 126.35, 119.81, 115.18, 112.59, 62.71,
0.9 (t,6H,-CH,CH,) 60.19, 55.99, 44.47, 31.20
3b 6.60-7.51(m,13H,aromatic), 5.72 (d, 1H, C-H), 5.61 (d, 162.02,158.33,145.65,133.03,131.77,131.03,129.05,127.0
1H, Cs-H), 3.20 (q,4H, -CH,CHs), 1.01 (t, 6H, -CH,CH3) 3,123.43,120.01,115.04,112.82,81.02,61.02,42.10,12.20
6.60-7.40 (m, 13H, aromatic), 5.72 (d, 1H, Cs-H), 5.61 (d, 162.06, 160.09, 158.55, 145.08, 131.44, 128.82, 128.04,
3c 1H, C4-H), 3.72 (s, 3H, -OCH3), 3.30 (q, 4H, -CH,CH3)  122.05, 120.01, 116.04, 115.02, 113.45, 81.20, 61.10,
0.99 (t, 6H, -CH,CH3) 55.60, 43.80, 12.03
3d 6.95-7.54 (m, 13H, aromatic), 3.35 (s, 3H, CHj), 2.25 (d, 167.18, 158.70, 136.74, 133.51, 130.37, 29.95, 122.03,
6H, CH3) 120.61 115.55, 68.02,21.31
3e 7.00-7.44 (m, 13H, aromatic), 2.24 (s, 3H, CHy) 167.40, 137.21, 136.81, 133.30, 130.01, 129.87, 128.94,

126.85, 120.05, 38.33, 21.30

derivatives, the stereochemistry of compound (3a) was
found to betrans, whilethe compound (3b) wascis.
The *H-NMR spectra of these compounds (3a-€)
showed two singlets around 6 4.93-5.72 and 4.58-
5.61 ppm, correspondingto C.-H and C,-H positions
of the B-lactamring . The*H-NMR spectraof thecom-
pounds showed 13 aromatic protonsat 6.52-7.54 ppm
asshowninfigure2and TABLE 3.

The 3C NMR spectroscopy study

The®C-NMR spectraof azetidine-2-ones showed
thetypicd carbonyl resonancea chemicd shifts162.02-
167.40 ppm. However, thevauesoutsidethisrangeare
possibleif strong electron withdrawing or e ectron do-
nating groupsare present on theadj acent carbon atoms.
For example, the *C-NMR spectra of 4-(4-
chlorophenyl) azetidine-2-one(3€) (not shown) showed
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the carbonyl carbon sgna at chemicd shifts167.40 ppm
where as the carbonyl group in 1-(4-N,N-
diethylamino)phenylazetidine-2-one (3a) (Figure 3,
TABLE 3) resonated at chemica shiftsof 162.35 ppm®2.

The 2D NMR spectroscopy study

The 2D NMR COSY *H-'H studiesled to as-
signment of signalsto protons and protonsin the
azetidine-2-ones (3a-€).The application of COSY
using *H-'H COSY NMR spectrain characteriza-
tion of such compoundsis discussed in succeeding
paragraphs by taking representative examples of
(3a), (3b), and (3c).

Asstated inthe*H and *H NMR subsections, the
characterization of (3a) (Figure4a, 4b) required as-
signment of proton signasat chemical shifts4.94 and
4.58 ppm, which showed acorrel ation with the proton
signalsat 4.58, 4.59, 4.93, 4,94 ppm; thusthe signal
could beassigned to the C-H and C,-H positions of
azetidine-2-ones.

Figure3: The®C NM R spectraof 1-(4-N,N-diethylamino)phe-
nyl-3- phenylthio-4-(4-methoxyphenyl) azetidine-2 one (3a)

Qrg

/c—c

Hy—CHy

Also, the COSY *H-*H spectrum of (3a) showed
the correlationfor each aromatic proton signa at 6.52-
7.46 ppmwith chemical shifts6.52, 6.54, 6.91, 6.93,
6.99, 7.00, 7.26, 7.27, 7.28, 7.29, 7.30, 7.32, 7.33,
7.34,7.44,7.46 ppm. Thisled to theassgnment of this

Ao L i

= : 0 £5 6
— & 0

Figure4: COSY H-H spectraof 1-(4-N,N-diethylamino)
phenyl-3-phenylthio-4-(4-methoxyphenyl)azetidine-2-one(3a).
Thestructureof thecompound isshown inside

e
ey
L /?10 \f 'L‘.—;

yu

Figure5: Themassspectraof 1-(4-N,N-diethylamino) phe-
nyl-3-phenylthio-4-(4-methoxyphenyl) azetidine-2-one (3a).
Thesgtructureof thecompound isshown insde
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Figure6: Themassspectraof 1-(4-N,N-diethylamino)phenyl-
3-phenoxy-4-(4-chlor o-phenyl) azetidine-2-one (3b). The
sructureof thecompound isshown inside
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signd tothearomatic protons.
The2D NMR HM QC *H-C spectr oscopic study

The 2D NMR HMQC *H-3C spectra of (3c)
showsthe correlation of the methoxy proton in com-
pound (3c) signd at chemical shifts3.72 ppmwith car-
bonsignal at chemical shifts55.60 ppm, which ledto
theassignment of thissignal to themethoxy group car-
bon. TheHM QC spectrum showed the correlation of
proton signasat chemical shifts5.60-5.61 and 5.71-
5.72 ppmwith carbon signasat chemica shifts61.02
and 81.02, respectivel 333,

The chemica shiftsof aromatic protonsfrom 6.60
to 7.40 ppm correlated with carbon aromatic signals
at 112.06, 113.05, 114.02, 118.72, 122.84, 125.22,
125.75, 130.22, and 143.02 ppm (see supplemen-
tary datal, 2, 3, 4, and 5). All these correlation are
showninscheme4.

12.03

Scheme4: The'H-H COSY and *H-3C COSY of compounds
(3a) and (3c). Thevaluesof thechemical shiftsarealso shown

—= Py/] Paper
Themass spectroscopic study
The mass spectraof the compounds (3a) and (3b)

/
H,C
= AN
m/z = 432.57 CHa
— l X
c=0
" G
S\C,H N
I
0*C H,
N—C
m/z = 150.19 / CHs
HoC
CH,
—+ | m/z=190.24 _
OCH3
i:j + "
I ;
S
Q B
H
N,C
\
CHs OCH
m/z = 282.38 m/z = 242.33 3

Scheme5: Thefragmentation mechanism of compounds(3a)
which show thefragment of ketene
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m/z = 420.93 NCH,

-
-

c=0
- 7
O\C,H N
I
o~C H,
N’C\
m/z = 134.13 / CHg
HoC
CH3
m/z = 190.24 |
— + —_—
_ _+
|
|I (
N O
| H
H, H
N—C
/ CHy
H2C
CHs Cl
| iz =286.79 m/z = 230.68

Scheme6: Thefragmentation mechanism of compounds(3b)
which show thefragment of ketene

@Wu'c CHEMISTRY —

P
HO™ I ~Cl

Cl

H H
R H| H Ri R Ry RHHRl
T - I
S '~ - N
Yo R o4 YR, &7 R

k (2a-d) (3a-e) 2
Scheme 7 : The proposed mechanism suggested theforma-
tion of ketene (k) in situ which attack by corresponding
Schiff’s base (2a-d) yielding cor responding p-lactam (3a-€).
TheR,R*and R®*areshownin TABLE 1

showed amolecular ion peak corresponding to the par-
ticular compound (M+, 432, 18%, 420, and 21%).
The fragmentation of the 3-phenylthio/3-phenoxy
azetidine-2-one leading to the imine (282, 7%, 286,
6.6%) base peak and the corresponding ketene (150,
1.5%, 134, 2%), al so the fragmentation of thiscom-
pound showed the akene peaks (242, 34%, 230,
1.4%) and isocyanates (190, 100%, 190, 72%).The
fragmentation mechanism of compounds (3a) (Figure
5) and (3b) (Figure 6) wereshowninscheme5and 6

respectivelyt®,
Theproposed mechanism

To synthes ze 3-phenylthi o/3-phenoxyazetidine-2-
ones(3a-e), itisbelieved that theactive acid chloride
formed from an appropriate acid with POCI,,, reacted
withtriethylamineto givethe corresponding ketene (k)
insitu. Thisketene (k) was subsequently reacted with
various Schiff bases (2a-d) and afforded the corre-
sponding B-lactam (3a-€) inmoderateyields. Thepro-
posed mechanism for their formationswasshownin
scheme7.

CONCLUSION

A new seriesof 3—phenylthio/3-phenoxyazetidine-
2-one have been synthesized via Schiff bases. There-
action wasdonein the presence of POCI ,and triethy-
lamine both have assisted to generate aketenein situ.
The mass spectroscopy confirmsthemolecular weight
of the 3-lactam compounds. TheFT-IR showsthepres-
ence of thelactam carbonyl group, whilethe'H-NMR
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spectroscopy was determined the stereochemistry at
C,-H and C,-H positions of 3-phenylthio/3-
phenoxyazetidine-2-ones, a cisandtransposition. The
2D NMR HMQC *H-1C spectraof 3c had shownthe
correlation between the methoxy protons.
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