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AZETIDINONE DERIVATIVES FOR THE TREATMENT OF ATHEROSCLEROSIS 

The present invention relates to cenain novel monocyclic Ji-lactam compounds. 

processes for their preparation. intennediates useful in their prepamtion, 

5 pbannaceutical compositions containing them and their use in therapy. in particular in 
the treatment of atherosclerosis • 

10 

Upoprotein Associated Phospholipase A2 (Lp-PLA2). The sequence of the 

enzyme. the isolation and purific.ation thereof. isolated nucleic acids encoding the 

enzyme. recombinant host cells transformed with DNA encoding the enzyme are 
described in patent application WO 95/00649 (Smitb.Kline Beecham plc). Suggested 

therapeutic uses for inluoitors of the enzyme included atherosclerosis, diabetes, 

theumatoid arthritis. stroke. myocardial infarction, reperfusion injury and acute and 

chronic inflammation. A later patent application (WO 95/09921, Icos Corporation) 

and a related publication in Nature (Tjoelker et al, vol 374, 6 April 1995. 549) describe 

15 the same enzyme, although calling it by the name 'Platelet Activating Factor Acetyl 
Hydrolase' (PAF acetyl hydrolase) and suggest that it may have potential as a 
therapuetic protein for regulating pathological inflammatory events. 

Lp-PLA2 is responsible for the conversion of phosphatidylch<>line to 

lysophosphatidylcholine. during the conversion of low density lipoprotein (IDL) to its 

20 oxidised fonn. The enzyme is known to hydrolyse die sn-2 ester of oxidised 

phosphatidylcholine to give Iysophosphatidylcholine and an oxidatively modified fatty 

acid Both products of Lp-PLA2 action are biologically active with 

lysoph-Osphatidylcholine. a component of oxidised LDL. known to be a potent 
cbemoattracumt for circulating monocytes. As such. Iysophosphatidylcholine is 

25 thought play a significant role in atherosclerosis by being responsible for the 

accumulation of cells loaded with cholesterol ester in the arteries. Inhibition of the Lp­

PLAz enzyme would therefore be expected to stop the build up of these macrophage 

enriched lesions (by inhibition of the formation of lysophospbatidylcholine and oxidised 
free fatty acids) and so be useful in the. treaunent of atherosclerosis. 

30 The increased lysophosphatidylcholine content of oxidatively modified LDL is 

also thought to be responsible for the endothelial dysfunction observed in patients with 

atherosclerosis. Inhibitors ofLp-PLA2 could therefore prove beneficial in the 

treatment of this phenomenon. A Lp-PLA2 inhibitor could also find utility in other 

, disease swes that exhibit endothelial dysfunction including diabetes, hypertension. 

35 angina pect.orls and afterischaemia and reperfusion. 

.. Lp-PLA2 inhibitors may also have a general application in any disorder that 

involves activated monocyres. macrophages or lymphocyteS, as all of these cell types 

express Lp-PLA2• Examples of such disorders include psoriasis. 
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Lp-PLA2 inhibitors may also have a general application in any disorder that 
involves lipid peroxidation in conjunction with Lp-PLA2 activity to produce the two 

injurious products, lysophospbatidylcboline and oxidatively modified fatty acids. Such 
conditions include the aforementioned conditions atherosclerosis, diabetes. rheumatoid 

S arthritis, stroke. inflammatory conditions of the b.rain such as Alzbeimets Disease. 
myocardjal infarction, reperfusion injury, sepsis and acute and chronic inflammation. 
Further such conditions include various neuropsychiatric disorden such as 
schizophrenia (see Psychopharmacology Bulletin, 31.159-165, 1995). 

We have now identified a series of compounds which have been found to act 
10 as inhl"bitors of Lp-PLA2. 

Accordingly, the present invention provides a compound of fonnula (1): 

R2 
Z-R3 

R1 

' 0 CR4R5-X-Y (I) 

in which: 

ts Rl and R2. which may be the same or different. is each selected from hydrogen, 

halogen or Cc l-8)alkyl; 
R4 and R5 which may be the same or different is each selected from hydrogen. C(l-

6)8lkYI. C(2-6)11kenyl, aryI. aryl(C 1-4)alkyl and heteroaryl(C I-4)alkyl each of which 
may be optionally substituted or R4 and R 5 may be Jinked together to fonn the 

20 remainder of a (C3_ 7 )cycloalkyl ring; 
X is a linker group; 

Y is an optionally substiblted aryl group; 

Z is oxygen and R 3 is C(l-8)alkyl, C(3-8)cycloa1kyl, C(3-8)CYCloalkylC(l-6)aJkyl. 
heteroaryl, heteroaryl(C1_4)alkyl, aryl, or azyl(C1-4)alkyl. each of which may be 

25 optionally substituted or Z is S(0}0 in which n is 0, 1 or 2 and R 3 is C(l-8)alkyl. C(3-

8)cycloa1kyl, C(3-8)cycloa1kylC(l-6)alkyi ary~ aryl(C 14}alkyl, beteroaryl. or 
heteroaryl(C 14)alkyl. each of which may be optionally substituted; and 
excluding compounds in which: 
Xis a direct bond; a group Xl(CHl)m in which xI is CO. CONR6, COO. 

30 CONR6co. orCONR6o in which R6 and mare as hereinbefore defined; or a C(l. 
12)allcylenechain optionally interupted by xl; 

Z is S(O)n in which n is 0, 1 or 2 and R3 is C(l.s)alkYl. C(3-8)cycloalkyl. C(3-
8)cycloalkylC(l-6}alkyl, aryl, or aryl(C1.4)a1kyl. each of which may be optionally 
substituted; and 

35 R4 and Rs is each hydrogen. 
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Suitably.xis a direct bondt a group Xl(CHz>m in which xt is co. CONR.6, 

coo. CONR6co, or coNR.60 in which R6 is hydrogen or C(l-6)alkyl and mis o or 
an integer from 1 to 12; a group (X 1 )aX2 in which a is 0 or l and x2 is a C(l-

12)alkylene chain intempted and/or terminated at the end adjacent to Y by one or more 
S groups x3 selected from o. S(O)x, NR6, a1kene or~ in which xis o, 1 or 2; or a 

C(l-12)allcylene chain optionally interupt.ed by X 1 • 
Suitable sulrsets of compounds within fonnula (I) include those in which: 

(a) X is a direct bond; a group X l(CH2>m as hereinbefore defined; a group (X l)ax.2 

as hereinbefore defined; or a C(l-12)alkylene chain optionally interupted by X 1; 

10 Z is oxygen and R 3 is C(l-8)a1kyl, C(3-8)CYcloa1kyl. C(3-8)cycloalkylC(1-6)81kYl. 
heteroaryl. heteroaryl(C 1-4)alkyl, aryl, or aryl(C 1-4)a)kyl. each of which may be 

optionally substituted or Z is S(O)n in which n is 0, 1 or 2 and R3 is beteroaryl or 

heteroaryl(C 1-4)alkyl, each of which may be oplionally substituted; 
R4 and R 5 are as hereinbefore defined; or 

15 (b) X is a direct bond; a group X l(CH2)m as hereinbefore defined; a group (X 1 )aX2 

as hereinbefore defined; or a C(l-12)a1kylene chain optionally interupted by X 1; 

Z is S(O)n in which n is 0, 1 or 2 and R 3 is C(l-8)alkyl, C(3-8)cycloallcyl, C(3-

8)CJCloalkylC(t-6)alkyl. aryl or aryl(C t-4}alkyl. each of which may be op1ionally 
substituted; 

20 R4 and R 5 which may be the same or different is each selected from hydrogen. C(l-

6)alkY1. C(2-6)alkenyl, aryl. acyl(C1.4)alkyl and heteroaryl(C1-4}alkyl each of which 

may be optionally substitut.ed or R4 and RS may be linked together to fonn the 

remainder of a (C3_ 7 )cycloalk:yl ring, with the proviso that R4 and R 5 are not both 
hydrogen; or 

· 25 (c) X is a group (XI )aX2 as hereinbefore def"med; 

Z is S(O)n in which n is 0, 1 or 2 and R 3 is C(l-8)alkYL C(3-8)cycloalkyl, C(3-
8)cycloa1ky1C( 1-6)alky1, aryl or aiyl{C l-4)alkyl, each of which may be optionally 
substituted;and . 
R.4 and R 5 is each hydrogen. 

30 Compounds of formula (I) are inhibitors of Lp-PLA2 and as such are expected 

to be of use in treating atherosclerosis and lhe other disease conditions noted above. 
Representative examples of R 1 and R2 include hydrogen. bromo, methyl and 

ethyl. Suitably. R 1 and R2 is each hydrogen or one of R l and R2 is hydrogen and the 

t other of RI and R2 is methyl {to give a trans-methyl). Preferably, R 1 and R 2 is each 

35 hydrogen. 

Representative values for when R 3 is aryl(C 1-4)a1kyl include aryIC(l-3)alkyl. 

Within this, representative examples of the aryl group include phenyl and naphthyl. 

Suitable examples of R 3 include benzyl. 2-phenylethyl and 3-phenylpropyl in each of 
which the phenyl ring may be optionally substituted by up to three substituents. 

-3-



W097/02242 PCT/EP96/0l765 

SUitable substituents for a phenyl or naphthyl ring in R3 inclUde halo, hydroxy. C(l-

6)alkyl, C(l-6)alkoxy, C(l-6)81koxycarbonyl, C(2-6)alkenyloxycarbonyl, cmboxy. 
carboxyC(l-6)alkyl and Cc1-6)alkoxycarbonylC(t-6)alkyl More preferably, R 3 is 4-

carboxybenzyl or a correspondmg C(t-6)alkyl or C(2-6)alkenyl ester thereof. 
5 Representative examples of the aryl group for when R3 is aryl include phenyl 

and naphthyl. Preferably. the aryl group is optionally substi.tued phenyl. Suitable 

substituents for a phenyl or naphthyl ring include halo, hydroxy, C(l-6)alkyl, C(t-

6)ailcoxY. Co -6)alk:oxycarbonyl, Cc2-6)alkenYloxycarbonyl, carboxy, carboX)C(1• 

6)alkyl and C(l-6)alkoxycarbonylC(l-6~L 
10 Representative examples for R 3 when R3 is C(l-8)allcyl. C(3-8)cycloalkyl or 

C(3-8)C)1Cloalky1Cct-6)alkyl include methyl, n-butyl, t-butyl and n-hexyl. cyclobexyl 
and cyclohexyl methyl, suitably n-butyl. t-butyl or n-hexyl. Suitable substituents for 

the aJkyl or cycloalkyl group in R3 include halo, hydroxy, C{l-6)alkyl, C(l-6)alkoxy, 

C(l-6)alkoxycarbonyl. C(2-6)alkenyloxycarbonyl, carboxy, carboxyC(l-6)alkyl and 

15 Cct-6)alkOXycarbonyICc1-6)11kYL 
Further representative values for R3 include heteroaryIC(l-3)alkyl, preferably 

heteroarylmethyl. Representative examples of the heteroarylaryl group for use in R3 

. include pyridyl. pyridyl N-oxide. !uranyl, 11lienyl and thiazolyl. Suitable substituents 

for a heteroaryl ring in R3 include halo, hydroxy, C(l-6)alkyl. C(l-6)alkoxy. Co-

20 6)alkoxycarbonyl. Cc2-6)alkenyloxycarbonyl, carboxy, carbox}'C(l-6)alkyl and Co-

6)alkoxycarbonylC(l-6)81kYl. 
It will be appreciated that within R3, an optional substitnent may be located in 

the alkyl, cycloalkyl, aryl and/or heteroaryl portion. Preferably. the substituent is 

carboxy or a C(l-6)a1kyl orC(2-6)allcenylester thereof. 
25 Preferably, R3 is arylC(l-3)alkyl or beteroarylC(l-3)alkyl.more preferably 

arylC(t-3)alkyl, most preferably benzyl, which may be optionally substituted.. in 

particular by a carboxy group or a C(t-6)alkyl or Cc2-6)8lkenyleste~ thereof. 
Preferably, Z is SCO>n· Preferably, n is 1or2. more preferably 1. 
Preferably. S(0)0R3 is optionally substitued benzylsulphinyl, more preferably 

30 4-carboxybenzylsuJphinyl or a C(l-6)alkyl or C(2-6)alkenylester thereof. 

Representative examples of R4 and RS when an alkyl group include methyl, 

ethyl and propyl. Representative examples of a C(2-6)alkenyl group include allyl. 
Representative examples of a (C3_ 7 )cycloalkyl ring include cyclopropyt 

Representative examples of aryl{C 1-4)alkyl and hereroaryl(C1-4)alkyl include benzyl 

3S and forylmethyl. respec1ively. Representative examples of R4 and RS when aryl or 

aralkyl include phenyl and benzyl. Suitably. R4 and R5 are both hydrogen or R4 is 
hydrogen and RS methyl 

Representative examples of X include CO(CH2)m• CONH(CH2)m• 

COO(CH2>m• CONHCO(CH2)m, CONHO(CH2>m and C(l-12)alkylene. Preferably, 
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xt is CO or CONR6, more preferably CONH. Preferably, mis l, 2. s. 6. 7 or 9, 

preferably 6. 

Further representative examples of X include x4(CH2)pCH=CH{CH2}q. 

x4cCH2)pC=C{CH2)q or x4<cH2)p(O)r{CH2)q(O)s in which x4 is a direct bond or 
S CONR6, pis an integer from 1 to 12, q is 0 or an integer from 1 to 12 such that p+q s 

12, suitably s 6, r is 0 or I and s is 1 orris 1 and s is 0, with the proviso that if rand s 

are both 1. then q ~ 1. In preferred examples in this subset of compounds, X is 

CONR6(CH2)4C-=C or (CH2)0(CH2)6· 

Preferred examples ofX include CONH(CH2)6• CONR6(CH2)4C=C and 

10 (CH2)0(CH2>6· 
Suitably, Y is a bemene ring, optionally substituted by up to three further 

substituents. Suitable substituents include halo. hydroxy, C(l-8)alk:yland 

C(l-S)alkoxy. Preferably, Y is phenyl optionally substituted by halo. 
Useful combinations of substi.tuents for compounds of fonnula (1) which are 

15 exemplified herein are summarised in the following table: 

R3 R4 R5 x 
4-carboxy- hydrogen methyl CONH(CH2)6 

benzylsulfinyl 

S-carboxyfuran-2- hydrogen hydrogen CONH(CH2)6 
methylsulfinyl 
benzylsulfinyl hydrogen hydrogen (CHz)O(CHz)6 

benzyJsulfinyl hydrogen hydrogen CQNR6(CH:z)4C=C 

Compounds of fonnula (I) in which the group R 3 incorporates a carboxy 
substituent are generally found to have improved activity against the target enzyme in 

20 in vivo models, in particular. a superior ability to inhibit plaque associared Lp PLA2. 

In such studies, it is however found that such compounds have better phannacoldnetic 

properties if initially adminstered as an a1kyl or alkenyl ester 'pro-drug'. The ester 
grouping is then rapidly hydrolysed in the liver to release free carboxyl. Generally. 
compounds with an ex-methyl substituent. that is those in which one of R4JR5 is 

25 methyl are more potent than the corresponding des-methyl compounds. 

.30 

It will be readily appreciated by the skilled person that C-4 of the ~-lactam ring 

is a chiral centre which will give rise to the presence of stereoisomeis. The present 

invention encompasses all such stereoisomers. An additional chiral centre will be 

introduced when R4 and RS are not the same. This will give rise to the existence of 

extra stereoisomers. The present invention encompasses all such stereoisomers . 
It will be funher readily appreciated by the skilled person that. in compounds of 

fonnula (I) in which n is 1. that is sulphoxide compounds, the presence of the SO 
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moiety will introduce an additional chiral centre into lhe molecule and therefore give 
rise to the existence of extra stereoisomezs. The present invention encompasses all 
such stereoisomers. 

In preferred compounds of formula (I), the absolute configurations at C-4 and 

S the SO moiety are R and S respectively. In preferred compounds of form.ula (I) when 

R-4.:H, R 5=Me. the absolute configumtion at the a-carbon (to which RS is attached) 

isS. 
When used he.rein. the term 'alkyl' and similar terms such as 'alk.oxy includes all 

straight chain and branched isomers. Representative examples thereof include methyl, 

10 ethyl .. n-propyl. iro-propyl, n-butyl, .sec-butyl. iro-butyI. t-butyl, n-pentyl and n-hexyl. 

Suitable subst.ituents for an alkyl group include, for example, halogen, cyano, 
azido, nitro, carboxy, (C 1-6>alkoxycarbonyl, carbamoyl. mono- or 

di-(C 1 .. 6)alkylcarbamoyl, sulpho, sulphamoyl. mono- or di-(C l-6)alkylsulphamoyl. 
amino, mono- or di-{C 1-6)alkylamino, acylamino, ureido. CC l-6)alkoxycarbonylamino, 

15 2,2,2-trichloroethoxycarbonylamino,. aryl, heterocyclyl, hydroxy, (C1-6)a1koxy, 

acyloxy, oxo, acyl. 2-thienoyl, (C l-6)alkylthio, (C t-6)alky1sulphinyl. <C1-

6)alkylsulphonyl, hydroxyimino, (C l-6)alkoxyimino, hydrazino, hydramno, 

benzobydroximoyI. guanidino, amidino and iminoalkylamino. 

When used herein. the term 'aryl' includes, unless otherwise defined, phenyl or 

20 naphthyl optionally substituted with up to five. preferably up to three subscituents. 
Suitable substituents for an aryl group include, for example. halogen, cyano, 

(C 1-6)alkyl. (C3-7 )cycloalkyl, (C 1-6)alkoxy. halo(C 1-6)alk:yl, hydroxy, amino, mono­
or di-(C 1-6)alkylamino, acylamino, nilm, carboxy, (C 1-6)a]koxycarbonyl, 

(C 1-6)a1kenyloxycarbonyl, {C 1-6)aJkoxycarbonyl(C i-6)alkyl. CC 1-6)alkylcarbonyloxy. 
2S carboxy(C1-6)alkyloxy, (C i-6)alkylcarbonyloxy, (C 1-6)alkylthio, (C 1-6)alkylsulphinyl, 

(C i-6)alkylsulphonyl, sulphamoyl. mono- and di-(C 1-6)-alkyJsulphamoyl. carbamoyI. 

mono- and di-CC1-6)alkylcarbamoyl, and heterocyclyl. 
When used.herein. the term 'heteroaryl' includes single and fused rings, each 

ring suitably comprising up to four, preferably 1 or 2, heteroatoms each selected from 

30 oxygen. nittogen and sulphur. Each ring may have from 4 to 7, preferably S or 6, ring 
atoms. A fused heteroaryl ring may include carbocyclic rings and need include only 
one heteroaryl ring. Suitable fused beteroacyl rings include bicyclic systems. 

When used herein, the term 'heteroeyclyl' includes aromatic and non-aromatic 
single or fused rings comprising up to four betero-atoms in the ring selected from 

35 oxygen, nitrogen and sulphur and optionally substituted with up to three substituents. 
Suitably the heterocyclic ring comprises from 4 to 7. preferably 5 to 6. ring atoms. A 
fused heterocyclic ring system may include carbocyclic rings and need only include one 
heterocyclic ring. 
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fused heterocyclic ring system may include tarbocyclic rings and need only include one 

her.erocyclic ring. 
When substituted, a heteroaryl or a heterocyclyl group may have up to three 

substituents. Suitable such substituents include those previously mentioned for an aryl 

S group as well as oxo. 

When used here~ the tenns 'halogen• and 'halo' include fluorine, chlorine, 

bromine and iodine and fiuoro. chloro. bromo and iodo. respectively. 

Pref med compounds of formula (I) include: 

[6.(4-ehlorophenylhexyl)]-2-[4-benzylsulphinyl-2-oxoazetidin-l-yl]propionamide. in 

10 particular diastereoisomers lb. 2a and 2b. especially isomer 2b; 

(a-S,4-R,SS)-N-[6-{4-Fluorophenyl)hexyl]-2-[ 4-carboxybenzylsulphinyl]-2-

oxoautidin-1-ylpropionamide and the corresponding allyl ester; 
(+/-)-N-(6-[4-Chlorophenyl]hex-l-yl)-4-(3-furylmethylsulphinyl)-2-oxoazetidin-l­

ylacetamide (diasrereomer 2); 

15 (+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(5-metboxycarbonyl-2-furylmetbylsulphinyl)-2-

oxouetidin- l-ylacetamide (diastereomer 2); 
N-[6-(4-Fluorophenyl)hex-1-yl]-4-(5-allyloxycarbonylfuran-2-methylthio )-2-

oxoazetidin-l-ylacetamide; 
N-[6-( 4-Fluorophenyl)hex-l-yl)-4-(5-carboxyfuran-2-methylsulphinyl)-2-

20 oxouetidin-1-ylacetamide (Diastereomer 2) and the corresponding allyl and methyl 

esters thereof; 

N-(6-( 4-Chlorophenyl )hexyl)-4-(5-carboxyfuran-2-methylsulphinyl-2-oxoazetidin-1-

yl)acewnide (Diastereomer 2) and the corresponding allyl and methyl esters thereof. 
N-[6-{4-chlorophenyl)hexyl]-[ 4-( 4-carboxymethylphenoxy)-2-oxo-uetidin-1-yl]-

25 acetamide; 

N-(6-(4-Cblorophenyl)hexyl]-(4-(2-fluorophenoxy 2-oxo azetidin-1 yl) acetamide; 
N-(6-( 4-Chlorophenyl)hexyl)-(4-(4-allyloxycarbonyl-methylphenoxy)-2-oxouetidin­
l-yl)acetamide; 

1-(2-(6-(4-Cblorophenyl)hexyloxy)ethyl)-4-benzylsulphinyl-2-oxoazetidine 

30 (Diastereoisomer 2); 

1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-(4-ethoxycarbonylbenzyJsulphinyl)-2-

oxouetidine {Diastereoisomer 2); and 

1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-benzylsulphinyl-2-oxou.etidine 

(Diastereoisomer 2). 

35 More preferred compounds include: 
N-(6-(4-chlorophenylhexyl)J-2-[4-benzyJsulphinyl-2-oxoazetidin-l-yl)propionamide • 
in particular diastereoisomers lb. 2a and 2b, especially isomer 2b(l); 

(a-S,4-R,SS)-N-[6-( 4-Fluorophenyl)hexyl]-2-[4-carl>oxybenzylsulphinyl]-2-

oxouetidin-1-ylpropionamide and the corresponding allyl ester; 
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N-[6-( 4-Fluorophenyl)hex-I-yl]-4-(S-carboxyfuran-2-methylsulphinyl)-2-

oxoazed.din-I-ylacetamide (DJastereomer 2) and the eorresponding allyl and methyl 
esters thereof; 

N-(6-{ 4-Chlorophenyl}hexyl)-4-(5-carboxyfuran-2-methylsulphinyl-2-oxoazetidin-l-
5 yl)acetamide (Diastereomer 2) and the com:sponding allyl and methyl esters thereof; 

1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-benzylsulphinyl-2-oxoazetidine 
(Diasrereoisomer 2); 
1-(2-(6-(4-Fluoropbenyl)hexyloxy)ethyl)-4-(4-ethoxycarbonylbenzyJsu)pbinyl)-2-

oxouetidine (Diastereoisomer 2); and 
10 1-(2-(6-(4-Chlorophenyl)hexyloxy)ethyl)-4-benzylsulpbinyl-2-oxoazetidine 

(Diastereoisomer 2). 

Since the compounds of the present invention, in particular compounds of 
formula (I). are intended for use in pharmaceutical compositions. jt will be un.deISlood 

that they are each provided in substantially pure fonn, for example at least 50% pure, 
15 more suitably at least 75% pure and preferably at least 95% pure (% are on a wt/wt 

basis). Impure preparations of the compounds of fonnala en may be used for 
preparing the more pure forms used in the phannaceutical compositions. Although the 

purity of intermediate compotlllds of the present invention is less critical, it will be 

readily understood that the substantially pure form is preferred as for the compounds 
20 of formula (I). Preferably. whenever possible. the compounds of the present invention 

are obtained in crystalline form. 
When some of the compounds of this invention are allowed to crystallise or are 

reaystallised from organic solvents. solvent of aystallisation may be present in the 

CJyStalline product. This invention includes within its scope such solvat.es. Similarly. 

25 some of the compounds of this invention may be crystallised or reciystallised from 
solvents containing water. In such cases water of hydration may be formed. This 

invention includes within its scope stoichiometric hydrates as well as compounds 

containing variable amounts of water that may be produced by proce$CS such as 

lyophilisation. In addition, different crystallisation conditions may lead to the 

30 foanation of different polymorphic forms of crystalline products. This invention 

includes within its scope all polymorphic forms of the compounds of fonnuJa (I). 
Compounds of the present invention are inhibitors of the enzyme lipoprotein 

associated phospholipase A1 (Lp-PLA2) and as such are expected to be of use in 

therapy. in particular in the treatment of atherosclerosis. In a further aspect therefore 
· 35 the present invention provides a compound of fonnula (I) for use in therapy. 

The compounds of fonnula (I) are inhibitors of lysophosphatidylcholine 
production by Lp-PLA2 and may therefore also have a general application in any 
disorder that involves endothelial dysfunction, for example atherosclerosis, diabetes. 

hypertension, angina pectoris and after ischaemia and reperfusion. In addition. 
·8-
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compounds of fonnula (1) may have a general application in any disorder that involves 
lipid peroxidation in conjunction with enzyme activitr, for example in addition to 

conditions such as atherosclerosis and diabetes, other conditions such as meumatoid 

arthritis, stroke. inflammatory conditions of the brain such as Alzheimer's Disease, 

5 myccardial infarction, reperfusion injwy. sepsis, and acute and chronic inflammmon. 
Further such conditions include various neuropsychiatric disorders such as 
schizophrenia (see Psychopharmacology Bulletin. 31, 159-165. 1995). 

Further applications include any disorder that involves activated monocytes. 
macrophages or lymphocytes, as au of these cell types express Lp.PLA2. Examples of 

10 such disorders include psoriasis. 
Accordingly, in a further aspect. the present invention provides for a method of 

treating a disease state associated with activity of the enzyme Lp-PLA2 which me1hod 
involves treating a patient in need thereof with a therapeutically effective amount of an 
inhibitor of the enzyme. The disease state may be associated with the increased 

15 involvement of monocytes. macrophages or lymphocytes; with the fonnation of 
lysophosphatidylcholine and oxidised free fatty acids; with lipid peroxidation in 

conjunction with Lp PLA2 activitr; or with endothelial dysfooction. 

Compounds of the present invention may also be of use in treating the above 
mentioned disease states in combination with anti-hyperlipidaemic or anti-

20 atherosclerotic or anti-diabetic or anti-anginal or anti-inflammatory or anti­
hypertension agents. Examples of the above include cholesterol synthesis inhibitors 

such as statins, anti-oxidants such as probucol, insulin sensitisers, calcium channel 
antagonists, and anti-inflammatory drugs such as NSAIDs. 

In therapeutic use, the compounds of the present invention are usually 
25 adminisrered in a standard pharmaceutical composition. The present invention 

therefore provides. in a. further aspect. a pharmaceutical composition comprising a 
compound of fonnula (1) and a phannaceutically acceptable cmier. 

Suitable phannaceutical compositions include those which are adapted for oral 
or parenteral administration or as a suppository. 

30 The compounds of fonnula (I) which are active when given orally can be 

fonn.ulated as liquids, for example syrups. suspensions or emulsions, tablets, capsules 

and 107.enges. 
A liquid formulation will generally consist of a suspension or solution of the 

compound or pharmaceutically acceptable salt in a suitable liquid canier(s) for 
35 example, ethanol, glycerine. non-aqueous solvent. for example polyethylene glycol, 

~ or water with a suspending agent, preservative, flavouring or colouring agent. 
A composition in the fonn of a tablet can be prepared using any suitable 

pharmaceutical carrier(s) routinely used for preparing solid formulations. Examples of 
such carriers include magnesium stearate, starch, lactose, sucrose and cellulose. 
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A composition in the form of a capsule can be prepared using routine 
encapsulation procedures. For exam~ pellets containing the active ingredient can be 

prepared using standard caniers and then filled into a hard gelatin capsule; 

alternatively, a dispersion or suspension can be prepared using any suitable 
S phannaceuttcal carrier(s). for example aqueous gums, celluloses. silicates or oils and 

the dispersion or suspension then filled mto a soft gelatin capsule. 
Typical parenteral compositions consist of a solution or suspension of the 

compound of formula (I) in a sterile aqueous cattier or parenterally acceptable oil, for 
example polyethylene glycol, polyvinyl pyrrolidone. lecithin, arachis oil or sesame oil. 

10 Alternatively, the solution can be lyophilised and then reconstituted with a suitable 
solvent just prior to administration. 

A typical suppository fonnulation comprises a compound of fonnula (I) which 
is active when administered in this way, with a binding and/or lubricating agent such as 

polymeric glycols. gelatins or cocoa butter or other low melting vegetable or synthetic 

15 waxes or fats. 

Preferably the composition is in unit dose form such as a tablet or capsule. 
Each dosage unit for oral administration contains preferably from 1 to SOO mg 

(and for parenteral administration contains preferably from 0.1 to 25 mg) of a 
compound of the fonnula (I). 

20 The daily dosage regimen for an aduh patient may be. for example. an oral dose 

of between 1 mg and 1000 mg, preferably between 1 mg and 500 mg. or an 
intravenous. subcutaneous. or intramuscular dose of between 0.1 mg and 100 mg. 
preferably between 0.1 mg and 25 mg. of dJe compound of the formula a>. the 

compound being administered 1 to 4 times per day. Suitably the compounds will be 

25 administered for a period of continuous therapy. for example for a week or more. 

30 

35 

Compomids of fonnula (I) may be prepared from convenient starting marerials 
by adapting synthetic procedures well known in the an. A suitable process comprises 

treating an azetidone of formula (II): 

mwhich: 

n. R 1. R2 and R 3 are as hereinbefore defmed; 

with an alkylating agent of the fonnula (IIl): 

-10-
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in which Ll is a suitable leaving group such as halogen or tritlate; and 

R4. RS, X and Y are as hereinbefore defmed; 

in the presence of a suitable base such as sodium hydride or potassium hydroxide 

am 

S optionally with a quatemary ammonium salt such tetrabutyl ammonium bromidet in a 

suit.able aJkylating solvent such as tetrahydrofman (111F). and at a temperature in the 
range -10 to O°C. 

For compounds of fonnllla (I) in which Z is S(O)n. the preceding alkylation 

reaction is conveniently effected on compounds of fonnula (Il) in which n is O. 
10 Compounds of fonnula (I) in which one of a4 and a5 is alkyl may also be 

prepared from corresponding compowids of fonnula (I) where both R4 and as are 

hydrogen by treatment thereof with an alkylating agent under the conditions described 

above. Such compounds may be obtained by treating a compound of fonnula (Il) with 

an aJkylating agent of fonnula {Ill} in which both ofR4 and RS is hydrogen. under 
15 alkylating conditions as hereinbefore described. 

A second alkyl group for R4JR 5 may be introduced by treating a first oblained 

compound of fonnula ro in which one of R4 and RS is hydrogen. with an alkyladng 

agent in the presence of a suitable base such as sodium hydride, potassium hydroxide 
or lithium bexamethyldisilazide, in a suitable alkylating solvent such as tetrahydrofuran 

20 (THF), and at a temperature in the range -80 to 1 OOC. 

Compounds of fonnula (I) in which Z is S(O)n and n is 1 or 2 can be readily 
prepared from C011'esponding compounds of fonnula (I) in which n is 0 by treatment 
thereof with a suitable oxidising agent such as m-chloroperbenzoic acid. Use of chiral 
oxidising agents such as (+ )- or (-)- l.l '·bi-2·naphthol / titanium isopropoxide (N 

25 Komatsu et al. J Org Chem. 1993. 58, 7624-7626) can give diastereoisomeric 
selectivity, if not cbirally pure compounds. 

Compounds of formula <min which in which Z is S(O)n and n is 0 may be 
obtained by treating 4-acetoxyazetidinone, 4-benzoyloxyazetidinone or 4-

phenylsulfonylu.etidinone with a thiol R 3sH in the presence of a base such as sodium 
30 ethoxid~ in a suitable solvent such as erhanol at a temperature in the range O to 5°C. 

When this displacement is conducted in the presence of a chiral base, such as 
chinchonidine or cinchonine. enantiomerically enriched compounds (II) can be obrained 

(J Chem Soc. Chem Commun, 1982, 1324-5). 

Compounds of formula (II) in which Z is 0 may be obtained by treating 

35 4-acetoxyu.etidinone. 4-benmyloxyazetidinone or 4-phenylsulfonyl-u.etidinone with a 

phenol/alcohol R30H in the presence of a base such as porassium t-butoxide. in a 

suitable solvent such as THF at a temperature in the range 0 to 5°C 
Compounds of formula (Ill) may be readily prepared by adapting known 

synthetic procedures, according to the specific value of X. A convenient starting 

-11-
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material is an appropriately substituted aryl compound which may then be elaboiated 
to introduce the side chain Llca4asx-. 

Compounds of fonnula (I) in which X denotes a group CONR6(CH2>m· 
CONR6x2, CONR6o(CH2)m or CONR6ox2 may be conveniently prepared by 

5 treating an acid of the formula (IV): 

in which: 
10 4R1. R2. R3. R4 and RS are as hereinbefore defined; 

with an amine of the fonnula CV): 

15 or a hydroxylamine of the fonnula (VI): 

in which xs is (CH2)m or x2 and m. R6, Y and x2 are as hereinbefore defined. 

(IV) 

(VI) 

20 in the presence of an activating agent such as ethyl chlorofonnate or 
dicyclohexylcarbodiimide (DCC). in a suitable solvent such as cblorofonn or dimethyl 

fonnamide. at a temperature in the range -10 to 20°C. 
An acid of formula (IV) in which one of R4 and RS is hydrogen may be 

obtained by treating a compound of fonnula (II) with a corresponding 2-bromo ester. 

25 for instance a (C 1-7) alkanoate ester, under alkylating conditions as he.reinbefore 

described; followed by the hydrolysis of the thus funned intennediate ester using 

standard conditions. A second group, for instqance an alkyl group, may then be 

introduced by alkylating of the first fonned monoalkyl ester. 

Compounds of fonnula (I) in which X denotes a group COO(CH2)m or 
30 coox2 may be conveniently prepared by a transesterification reaction from another 

ester. in particular the methyl ester of formula (VII): 

-12-
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(Vll) 

in which: 

Z. Rl•. R2. R3, R4 and R5 are as hereinbefore defined; 

using conditions well known in the art for such reactions, for instance heating in 
5 toluene in the presence of a catalytic amount of sodium methoxide and an alcohol 

A compound of formula (Vll) in which one of R4 and RS is hydrogen may be 

obtained by treating a compound of formula (ll) with a methyl 2-bromo<Ct-7) 
alkanoate. under alkylating conditions as hereinbefore described. 

Alternatively, a compound of fonnula (I) in which X denotes a group 
10 COO(CHz>m or coox2 may be prepared by treating a compound of formula (IV) 

with an alcohol YXSQH or an activated derivative thereof, for instance a tosylate. 

15 

Compounds of formula m in which the linker group x contains an ether 

function may be prepared by a suitable ether coupling reaction, for instance treating a 
compound of fonnula (Vlll): 

(VIIl) 

in which z. R 1, R2. R 3, R4. R 5 and x2 are as hereinbefore defined; 

20 with a compound of formula (IX): 

(IX) 

in which one of L2 and L3 is a halogen or other suitable leaving group such as Uifla.te 

2S or tosylate and the other is OH or a suitable salt therof, and p and q are as hereinbefore 
defined; under standard ether forming conditions. 

30 

Compounds of formula (I) in which Z is S(0)0 and n is 0 may also be prepared 

by a process which comprises treating a compound of formula 00: 

in whichRl. R2, R4, R5~x and Y are ashereinbefore defined; 

with an alkylating agent of the formula (XI): 

-13-
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(XI) 

in which R 3 and Ll are as hereinbefore defined; 

S under suitable alkylating conditions. for instance. in a solvent such as acetonitrile, at a 

temperature in the region 25oC. 
Compounds of formula (X) may be obtained from the corresponding 4-

acetylthioazetidinone by treatment with silver nitrate and a base in a suitable solvent 
.such as methanol. 

10 Mixtures of diasrereoisomeric compounds of formula {I) may be resolved. jf so 
desired, according to procedures well known in the art. For instance sulphoxides 
(n=l) may be separated by chromatography and/or crystallisalion. ChiraJly po.re 
compounds may be prepared by chiral chromatography. from chirally pure 
int.ennediates or by chiral synthesis using chiral reagents or catalysis. Suitable chiral 

15 intermediates may be obtained by resolution or chiral induction or by using chilal 
reagents, in particular natural chiral molecules, according to methods well known to 

those skilled in the art For chiral synthesis, a convenient chiral starting ma1erial is a 
penicillin derivative which bas the prefeaed configm:ation at C-4 of the (i-lactam ring. 

This is filu8trated in the following scheme for the preparation of suitable intennediates 

20 

Br fi> Br~SAc ""r-r-"\~·-' P(Oif>r>3, ~ '• (i) 0a- EIOAc. -7Cr 

J--N-/ ......_ benzene XN OOOilM8 Ii) P(OMe);, 
0 i 0 ("Ill acid COO-~ 111,aq 

The preparation of the starting material (4-methoxybenzyl-6-bromopenicillinate-1-
oxide) is described by J. Chem. Soc., Perkin Trans. I. 1994, 179-188. An alkyl 

substituent {R4/RS) may be introduced at a late stage in the sequence, using alkylating 

25 conditions hereinbefore described. 
The present invention will now be illustrated by the following examples. The 

.relative configurations of the centre at the C4 position in the azetidinone and the centre 

alpha to the N of the azetidinone are unknown in the two diastereoisomers (a and b) 
described below but are thought to be R.R/S,S (diastereoisomer a} and R,S/S.R. 

-14-
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(diastereoisomer b). The relative configurations of the C4 and sulfoxide centtes are 
also unknown, but are thought to be RJVS.S (diastereoisomer 1) or R,s/S,R 
(diastereoisomer 2). Such configuration& were obtained initially by x-ny analysis of a 
limited number of compounds and then extrapolated to the remaining compounds on 

5 the basis of their lH NMR spectra. Unless otherwise specified {e.g. isomer (-)b2) all 
compounds are racemic (e.g. diast.ereoisomer b2). All compounds are predominam:ly 
the (diasr.ereo )isomer described. All compounds are characterised by NMR and most 
by microanalysis and mass spec. Melting points are uncoxrected. Isomers and 
enantiomers are labelled as described above to facilitate description of the syntheses 

10 and to indicate preferred compounds • 

- 15-
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4-(S..ADyloxyc:arbonylfuran-2-metbylthio)azetidin·2-one 
a. Methyl S..(chloromethyl)-2-furoate 

PCT/EPff/02765 

S A stirring mixture of parafonnaldehyde (25.22 g. 0.84 mol). anhydrous zinc chloride 
(108.06 g). and methyl 2-furoate (100 g, 0.793 mol} were cooled to 15 °C (ice bath) 
and a stream of HCI gas bubbled through with stining. The temperature was allowed 
to rise to 25-30 °C, and after 1 hr the mixture was poured onto ice-water. The 
organic layer was separated off and the aqueous layer further extracted with 

10 dichloromethane. The combined extracts were dried (MgS04) and evaporated to a 
dark brown oil. Distillation under reduced pres.mre gave the product as a pale yellow 
solid (72.Sg. 52% yield), b.p.( 88°C/0.8 mm Hg). 1H NMR 8 (DMSO-dt;) 3.82 (3H. 
s. CJb), 4.90 (2H, s, Clil). 6.75, 7.29 (each lH. d. furan-H> 
b. Methyl 5-(acetyltbiometbyl)-2-furoate 

15 Methyl (S·chloromethyl)-2.-furoate (50 g, 0.286 mol) was dissolved in dry 
dimethylformamide (300 ml) and potassium lhioacetate ( 32.68 g. 0,286 mol) added 
with stirring. The initial exothenn was controlled by cooling ( ice bath), then the 
reaction was stood at room temperature for 2 hr. 1be solvent was evaporated and the 
residue treated with water and thoroughly extract.ed with ether. The combined 

20 extracts were dried (MgSO.). evaporated and purified by flash chromatography (silica, 
ethyl acetate/petroleum ether) to give the product as an oil (40.9g. 67% yield). lH 
NMR 8 (CDC13) 2.36 (3H. s, ClbCO), 3.88 (3H, s. CHJO), 4.16 (2H, SC.Hz), 6.36, 
7.09 (each IH, d, furan-ID 
c. 4-(5-(Allyloxycarbonyl)ruran-2-methyltbio)ar.etidin-2-one 

25 Potassium t-butoxide {12.77 g. 0.114 mol) was stirred in allyl alcohol ( 60 ml) until 
complete solution was obtained. Methyl 5-(acetylthiomethyl) furoate (22.17 g. 0.104 
mol) in ally I alcohol (60 ml) was then added. and after 2 hr the mixture was cooled (ice 
bath) and a solution of 4-acetoxyazetidin-2-one {13.36 g. 0.104 mol) in dry 
tetrahydrofuran {100 ml) added dropwise over 20 min. After a further 30 min, the 

30 cooling bath was removed. then the mixture stirred for 3 hr at room temperature. The 
solvent was evaporated and the residue treated with brine and extracted with ethyl 
acetate. The combined extracts were dried (MgS04) and evaporateii to give the 
product as a pale yellow oil (225g, 81 % yield). 1H NMR 8 (CDC13) 2.87 (lH, m, 
B3a). 3.43 (lH. m. Hlb). 3.89 (2H. m. SCH2). 4. 79 (2H, m. C.HiO), 4.94 (lH. ~ }L), 

.35 5.38 C2H. m. ClilCH-). 6.01 (lH, m. CHCHi), 6.33. 7.13 (each IH. d, furan-H), 6.74 
(IH,NH) 

4-(2-Fluoropbenoxy)azetidin-2-one 
A solution of 2-fluorophenol ( 4.5g. 40mmol) and 18-crown-6 (5 mg) in dry THF 
(100ml) was treated with potassium t-butoxide (4.5g, 40mmol) and a solution of 4-

40 benzoyloxyaretidin-2-one (7 .7g, 40mmol) in dry 'raF added. The mixture was sd!red 
for 1 b and quenched with aqueous citric acid and ethyl acetate. The organic layer was 
separated. washed with brine. dried (Na2SO,) and evaporated. On trituration under 
ether/excess n-hexane and filtration the title compound was obtained as a solid (S.8g, 
80%) m.p. 95-6° 
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1H NMR B (CDCl,) 3.17 (lH, dd), 3.34 (1H, m), 5.66 (lH, m), 6.59 (lH, bs), 6.93-
7 .18 (4H, m) 

Tue following were prepared from 4-acetoxyuetidinone (or 4-acetoxy-3-
5 methylaze1id.in-2"'°ne) and the required phenol in a similar manner: 

4{Phenoxy)azetidin-2-one m.p. 107-S°C 
4-(2-Methylpbenoxy)azetidin-2-one m.p.105-6°C 
4{2-Benzyloxyphenoxy)azetidln-2-one m.p. 86-7°C 
4-(2-Methylthiophenoxy)azetidln-2-o.ne m.p. 13 l-2°C 

10 4-{4-Allyloxycarbonylphenoxy)azetidin-2-one m.p. 51-2° 
4{4-Chlorophenoxy)azetidin-2-one m.p. 115-6°C 
4-(4-Metboxyphenoxy)azetidin-2-one m.p. 96-7°C 
4-(4-Methylthiophenoxy)azetldin-2-Dne m.p. l 18-20°C 
ll'ans-3-MethyJ..4-(phenoxy)-azetidin-2-one 1H NMR ~ (CDC13) 1.35 (3H, cL7.6Hz), 

15 3.55 (lH. m), 5.63 (lH, d, 4.0Hz), 6.83-7.38 (6H,m) 
N-(6-phenylhexyl)bromoacetamide 
A cooled solution of 6-phenylhexylamine (26.6 g) (Morse M. A. et al., Cancer 
Research, 1991. 1846) and Hunig's base (19.5 g) in dry dichloromethane (300 ml) was 
treated with bromoacetylchloride (23.38g} in dichloromethane (50 ml) at 0-5 °C. 

20 After aqueous workup and chromatography N-(6-phenylhexyl)-l-bromoacetamide was 
obtained as a colourless solid, 35.4 g (83%), m.p. 29-32°C. 
N-(6-(4-chlorophenyl)hexyl)bromoacetamide 
6-(4.Chlorophenyl)hexylamine (Lamattina J. L. EP 138464 A2 850424 (CA 
103: 142000)) was treated with bromoacetylbromide in a similar manner to give the 

25 title compound as a colourless solid, m.p 67-8°C. (93%). 
4-{Benzylthio)azetidin·l·one 
Sodium (8.lg. 0.35mol) was dissolved in ethanol (250ml) and benzyl mercaptan 
(4S.2g, 0.37mol) added dropwise over 20 minutes keeping the temperature between 20 
°C - 25°C whilst bubbling nicrogen through the mixture. After 15 minutes, the 

30 reaction was cooled to S°C and a solution of 4--acetoxyuetidin-2-one (45.0g, 0.35mol) 
in ethanol {50ml} was added dropwise over 15 minutes whilst maintaining the 
temperature at 5°C. The mixture was stiaed at room temperature for 60 minutes and 
evaporated to dryness under reduced pressure. Water (400ml) was added. the mixture 
extracted with dichloromethane (2x300ml), the extracts dried (MgS04) and 

35 evaporated under reduced pressure to an oiL The oil was cooled to -20°C and 
titurated with ether (400ml) to give a white solid which was isolated by filtration 
(50.2g, 79% ). mp 50-51.0°C. 
Methyl-(4-benzylthio-2-oxoazetidin-1-yl) acetate 
To a solution of 4-(benzylthio)azetidin-2-one (5.0g, 25mmol), methyl bromoacetat.e 

40 (4.6g, 30mmol) and tettabutylammonium bromide (0.9g, 0.28mmol ) in dry TBF 
(150ml) was added powdered potassium hydroxide (l.7g, 30mmol). The resulting 
mixture was stirred for two hours at room temperatme before water (50 ml) was 
added. The solution was extracted with ethyl acetate (3xl50m1 portions) and the 
combined extracts dried (MgS04) and evaporated. The residue was purified by flash 
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chromatography on silica gel eluted with petroleum ether 60°-80°:ethyl acer.ate 4:1 to 
give methyl (4-benzylihio-2-ox~tidin-1-yl)acetate as a yellow oil {Sg~ 70% ). 
1H NMR s (CDCI3) 2.96(1H, dd, J=2.S, 16 Hz B3a), 3.24,3.99 {each ia d. 1=18.00 
Hz. NCH:i>. 3.4 (lH. dd. 1=5,12.5 HzH31J). 3.70 (3H. S, OCB3). 3.77 (2H. s, SCBz). 

S 4.92 (lH, m. li4). 7.28 (SH, m, Ph-B) 
(4-Benzylthio-2-oxoazetidin·l-yl)acetic add 
To a solution of methyl (4--benzylthio-2-oxo-uetidin-l-yl)acetate (2.Sg. 9.4mmol) in 
methanol (80ml) was added, dropwise at O°C, a solution of 1 N sodium hydroxide 
(9.9ml, 9.9mmol). The reaction was stirred for 1 hr and evaporated to dryness. Water 

10 (SO ml) was added and the solution acidified to pH 3 with dilute hydrochloric acid and 
extracted with ethyl acetate (3xl00ml) • The combined extracts were dried (MgS04), 
evaporated and the residue purified by recrystallisati (hexauelether) t.o give (4-
benzylthio-2-oxo-azetidin-l-yl)acetic acid as a white solid (l.3g, 55% ). mp 110-111° 

I , 
C. H NMR S (CDC13) 1.99 (lH. d<i 1=6.87,17.5 Hz. li3a}• 3.27, 4.06 (each lH, d, 

15 1=18.40 Hz, NCHi), 3.39 OH, dd, J=S,15.4 Hz, H3b), 3.77 (2H, s. SCH~. 4.91 (lH, 
m. l14), 7.27 (SH, m, Ph-H). 
l·CAmino).6.(3-cblorophenyl)bex-1-yne 
a. 6-(3-chlorophenyl)hexyn..1-ol 
A sfured mixture of 3-chloroiodobenmne (14.9g. 60mmol). 

20 tetrakis(triphenylphosphine) palladium (2.lg. l.8mmol) and 5-hexyn-l-01 (5.9g. 
60mmol) in triethylamine (120ml) was stirred at 2S°C for 3h and partitioned between 
water and ether. The ether layer was separated and the aqueous extracted with ether. 
The combined ether extracts were washed with IN HCl and dried (Na2S04}. The 
ether was evaporated and the residue purified by flash chromatography on silica using 

25 dichloromethane as eluant Evaporation of the appropriate fractions gave the product 
as an oil (11.Sg, 92%) 
b. l·(Phtbalimido).()..(3-chlorophenyl)hex·l-yne 
A solution of 6-(3..chloropbenyl)hexyn-1-ol (11.Sg, S5mmol), triphenylphosphine 
(14.Sg, 55mol) and phthalimide (8.lg, 5Smol) in dry TilF (110ml) was treated with a 

30 solution of DEAD (9.6g, 55mmol) in THF (20ml) over several minutes. After 16h, 
volatiles were removed in vacuo and the residue treated with ether. The precipitat.ed 
solid was removed. the filtrate evaporated and the residue purified by flash 
chromatography on silica using dichloromedlane as eluanL Evaporation of the 
appropriate fractions gave l-{phthalimido)-6-(3-chlorophenyl)hex-l-yne as a solid 

35 (16.Sg, 89%) 
c. l·(Amino)-6-(3-chlorophenyl)bex-1-yne 
A mixture of I-(phtbalimido)-6-(3-chlorophenyl)hex-1-yne (6.6 g) and hydrazine 
hydrate (2.24 g) in ethanol (100 ml) was heated at reflux temperature for 18 h. After 
cooling and flltering the solvent was evapomted to give an oil which was dissolved in 

40 diethyl ether and washed with brine~ dried and evaporated to give 1-(amino)-6-(3-
chlorophenyl}hex-1-yne as a brown oil (3.1 g, 77%). 

The following 2 amines were prepared in an analogous manner: 
1-(Amino)-6-(2-ehlorophenyl)hex-1-yne 

45 l·(Amino)-().(1-naphthyl)hex·l-yne 
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t;.phenyl-3-hexynamine 
a. N-(6-phenyJ-3-hexynyl)pbthalimide 
A mixture of phthalimide (8.78 g), 6--phenyl-3-hexynol (J.Dijkink, N.Speckamp, 

S Tetrahedron, VoL34, 173-178, 1978)(8.0 g) and ttiphenylphospbine(l2.04 g) in dry 
THF (75 ml) was cooled to S°C under nittogen. A solution of diethyl 
azodicarboxylate (8.0 g) in dry 1BF (20 ml) was added over 10 minutes maintaining 
the temperature at lO°C. The reaction was stirred at room temperature for 20h, 
evaporated to dryne~. dmolved in CHC13 (250 ml) and washed With lN NaOH. brine, 

10 2N HCI, sat. NaHCO), brine. dried (MgS04) and evaporated to a cream solid (28. l 
g). Purification by flash column chromatography eluted with 10:1to2:1 pettoleum 
ether.ethyl acetate and recrystallisation from ethanol gave N-( 6-phenyl-3-
hexynyl)phthalimide as a colour~ solid (8.25 g. 59%) m.p. 95·96°C. 
b. 6-phenyl-3-hexynamine 

15 N-(6-phenyl-3-hexynyl)phtbalimide (3.0 g) in ethanol (150 ml) was tteated with 
hydrazine monohydrate (0.96ml) and stirred at reflux for 4h. The reaction was cooled. 
evaporated to dryness and azeottoped with water. The residue was treated with lN 
NaOB and extracted with diethyl ether (x2). The organic extracts were combined and 
extracted with 2N HCI (x2). The aqueous extracts were combined and basified with 

20 NaOH(aq) and extracted with diethyl ether (x2). The organic extracts were combined. 
washed with water, dried (MgS04). evaporated to give 6-phenyl-3-hexynamine as an 
oil (1.52 g. 89% ). 
Z+phenyl-3-hexenylamine 
a. Z-N-(6-phenyJ .. 3-hexenyl)phthalimide 

25 N-( 6-Phenyl-3-hexynyl)phthalimide (4.4 g) in ethanol (140 ml) was hydrogenated at 
40psj/20°C with Lindlar's cayalyst (60 mg) for 105 minutes. The reaction was filtered 
and evaporated to a yellow oil ( 4.51 g). Purification by flash column chromatography 
eluted with 6: 1 to 4: 1 petroleum ether: ethyl acetate gave Z-N-( 6-phenyl-3-
hexenyl)phthalimide as a colourless oil (4.15g. 94% ). v c=c 1656 cm·1; mnr 

30 homonuclear decoupling gives 3JH3-H4 (allcene) = 10.8Hz. 
b. Z-6-phenyl-3-bexenylamine 
Z-N-(6-phenyl-3-hexenyl)phtbalimide (1.95 g) in ethanol (100 ml) was treated with 
hydrazille monohydrate (0.64 g) and the mixture was stiired at reflux for 4.5 h and 
stilred at room temperature for 22 h. The reaction was evaporated to dryness and 

35 azeotroped with water. The residue was mixed with lN NaOH and extracted with 
diethyl ether (x2). The organic extracts were combined, washed with brin~ dried 
(MgS04) and evaporated to dryness. Purification by·Kugelrobrdistillation at 185-
2000CI0.2mmHg gave Z-6-pbenyl-3-hexenylamine as a colourless oil (contains 6-
phenylhexylamine 10%) (0.89g, 80%). 

40 E-6-phenyl-3-bexenylamine 
a. E-N-(6-pbenyl-3-hexenyl)phthalimide 
A mixture of E-6-Phenyl-3-hexenol (J.Dijkink. N.Speckamp. Tetrahedron, VoL34. 
173-178. 1978) (6.35 g). phthalimide (6.89 g) and triphenylphospine (9.45 g) in dry 
THF (SO ml) was cooled under nitrogen. Diethyl azodicarboxylate (6.27 g) in dry 1HF · 

45 was added over 10 minutes maintaining the temperature at 10°C. The reaction was 
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stirred at room tempemure for 20 hand evaporated to dryness. The residue was 
mixed with CH202 (100 ml) and washed with IN Naoa brine, lN HCl, brine. dried 
(MgS04) and evaporated to cll'yne§. Purification by flash column chmmatogmphy 
eluted with 8:1 to4:1 pettoleum ether.ethyl acetate gave ttans-N-(6-phenyl-3-

5 hexenyl)phtbalimide as a colour!~ solid (6.96 g, 63%) m.p. 75°C. v c=c 1670 cm·l 
and mm homonuc:lear decoupling gives 3JH3-H4 (aJkene) = lSHz. 
b. B-6-phenyl-3-hexenylamine 
E-N-(6-phenyl-3-hexenyl)phthalimide (4.79 g) and propyJamine (5 g) in ethanol (200 
ml) were stirred at reflux for 2h and then at 70°C for 18b. The reaction mixture was 

10 evaporated to dryneu and ueotroped with ethanol. The residue was mixed with IN 
NaOH and extracted with diethyl ether (x2). The organic extracts were combined, 
washed with 2N HCl (x2). The aqueous extracts were combined. washed with diethyl 
ether and then basified with NaOH(aq) and extracted with diethyl ether (x2). The 
organic extracts were combined, wuhed with brine. dried (MgS04) and evaporated to 

15 an oil. Purification by Kugelrohr distillation at 180°C/O.SmmHg gave E-6-phenyl-3-
hexenylamine as a colourless oil {0.98g, 36% ). · 
S-Phenoxypentylamine 
a. 5-Cbloro-l·phenoxypentane 
A mixture of phenol (2.67 g, 0.028mol), 1,S-dichloropentane (20 g, 0.148mol) and 

20 K2C03 (20 g. 0.144mol) in methyl ethyl ketone (300ml) was refluxed for 24 homs. 
After cooling. the reaction mixture was filtered. and evaporated to a yellow oil (37.8 
g). This was purified by flash chromatography on silica gel eluted with hexane/ethyl 
acetate 15:1 to give a yellow oil (18 g). This was evaporated using a high vacuum 
with a water bath temperature >80oC to remove the excess 1,5-dichloropentane (b.p. 

25 63-6S°C) to give a yellow oil (S.8g). The oil was further purified by flash 
chromatography on silica gel eluted with hexane to give 5-chloro-l-phenoxypentane as 
a yellow oil (2.SO g, 44% ). 
b. N-5-PbenoxypentyJ phthalimide 
5-Chloro-1-phenoxypentane (2.50 g,12.6mmol) was ~lved in DMF (75 ml) and 

30 porassium phthalimide (4.65 g. 25.13mmol) was added and the mixture stiired at 
lOOoC overnight for 18 hours. The DMF was evaporated and the solid was 
partitioned between ethyl acetate (75 ml) and water (50 ml). The organic layer was 
washed with H20 (50ml). dried (MgS04) and evaporated to yellow solid. The yellow 
solid was purified by re crystallisation from ether/pet ether to give a whire solid. The 

35 white solid was re crystallised again from ether ro give N-5-phenoxypentyl phtbalimide 
as a white solid (2.50 g. 64%), m.p. 62-64°C. 
c. 5-Phenoxypentylamine 
N-(phenoxy)-5-pentyl phtbalimide (2.50 g. 8.08mmol) in ethanol (200ml) and 
hydrazine monohydrate (1.21 g. 24.l7mmol) was refluxed for 18 hours overnight 

40 Then filtered and evaporated, then evaporated from water a few times then evaporated 
from ethanol 2M NaOH (500 ml) was added and exttacted with ether (200 ml x2). 
The organic layer was washed with water several times until pH of solution was 
neutral. then dried (MgS04) and evaporated to give 5-phenoxypentylamine as a a 
yellow oil (L13 g, 78% ). 

45 2-(2-phenoxyetbyloxy)ethylamine 
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SequenDal tteaunent of 2.2'-dicblorodiethylether with pheno11K2C03/2-butanone and 
potassium phthalimidefDMF as described in the previous Preparation (ata and b) 
above gave N-(2-(2-phenoxyethyloxy)ethyl)phthalimide as a colOW'less solid. 
Treatment of this phthalimide (2.99 g) with hydrazine hydrar.e (1.44 g) in ethanol (200 

S ml) by the procedure in the previous Preparation (at c) gave the title amine as a yellow 
oil (0.81g,47%)/ 
2-(3-phenylpropylo:xy)ethylamine 

Ethanolamine (1.53 g) was added to NaH (1.0 g) in dimethyl sulfoxide (DMSO) (10 
ml) at room temperature, followed by 1-bromo-3-pheaylpropane (5 g) and the mixture 

10 stimd at room temperature for 0.5 h. After aqueous work-up the title compound was 
obtained as a yellow oil (1.6 g. 36%). 
6-Phenylhexyloxy triflate 
a. 2-(6-Phenylhexyloxy)etbanoJ 

6--Pbenylhexyl bromide (6.10 g) and ethylene glycol (15.Sg} were added to a solution 
15 of sodium hydroxide (1.08 g) in water (l.l ml) and the mixture heated at lOO°C for 

30hrs. Ether (75 ml) and water (75 ml) were added, separated and the ether layer was 
washed with water then brine, dried over MgS04 and evaporated to an orange oil. 
This was purified by Kugelrohr distillation (225°C/0.2mm) followed by 
chromatography on silica gel (40-60 petroleum ether/ethyl acer.ate) to give a colourless 

20 oil (3.04g; 54%) 
b. 2-(6-Phenylhexyloxy)ethyl triflate 
2~(6--Phenylhexyloxy)ethanol (2.88g ), pyridine (1.23 g) and DMAP (20 mg) were 
dissolved in dry CH202 (15ml), cooled to -5°C and triflic anbydrlde(4.37 g) in 
CH202 (10 ml) was added over 5 mins keeping temp <0°C. The mixture was stilTed 

25 at 0°C for 1 hr then washed with water, brine. dried over MgS04 and evaporated to a 
colourless oil (4.54g, 99%). 

The following 2 triflates were prepared in an analogous manner • 
.2-(6-(4-ChJorophenyl)hexyloxy)ethyJ triftate 

30 2-(6-(4-Fluorophenyl)hexyloxy)etbyl triflate 

3-Pheno:xy-1-triftuoromethanesulphonylpropane 
A mixture of 3-phenoxypropan-1-ol (2.38 g), pyridine (1.19 g) and 4-

dimethylaminopyridine (DMAP) {0.10 g) was cooled to -5oC under a N2 atmosphere. 
35 Tritluoromethane sulfonic anhydride {4.4 g) dissolved in dry dichloromethane (15 ml) 

was added dropwise over 30 minutes between O°C to -soe. then stirred for 2 hours at 
OOC. The mixture was poured into water and the organic layer was separated, washed 
with water (x2), dried (MgS04l. evaporated under reduced pressure to a dark brown 
oil which was purified by silica gel flash chromatography, eluted with petroleum ether 

40 40°C - 60°CJethyl acetate 2:1, to give the title compound as a clear oil pale 
brown/0IaI1ge oil (3.22g, 73% ). 
2-Pheno:xy-l·trilluoromethanesulphonylethane was prepared in an analogous 
manner from the corresponding alcohol. 
(4-( 4-ethoxycarbonyl)benzylthio)azetidin-2-one 

45 a. Ethyl 4-(bromomethyl)benmate 
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4-(Bromomethyl)benzoic ac~d (25. 7Sg, 0.1197moles) was suspended in tbionyl 
cblmide (SOml) and dimethylformamide (0.2Sml) was added. The mixture was healed 
under .reflux for 25 minures until clear, evaporated and azeotroped with toluene (x2). 
The resulting oil was di§olved in dicblorometbane (75ml) and added dropwise over 10 

5 minutes to a solution of absolute alcohol (8.6ml, 0.1465moles), pyridine (10.Sml, 
0.1298moles) in dry dichloromethane (50ml}, cooled to lO°C. The ice bath was 
removed and the reaction was stirred for 45 minutes • then washed with water, 2NHCJ, 
water, sodium hydrogen carbonate solution and brine. The organic solution was dried 
(MgS0-4) and evaporated to give a mixture of 60:40 ethyl 4-(bromomethyl)beozoate: 

10 ethyl 4-{chloromethyl)benzoate as an oil (2S.6g, 94%) 
la nmr g (CDC13) 1.40 (3H, m, Cl13), 4.40 (2H. m, CH20), 4.50, 4.61 (2H. 2xs. 
CH2Cl/Br), 7.45 (2H, m, Ar-ID. 8.01 (2H, m, Ar·B> 
b. Ethyl 4-(acetyltbiometbyl)benzoate 
60:40 Ethyl 4-(bromomethyl)benzoate: ethyl 4-(cbloromethyl)benzoate (25.0g, 

15 0.11 lmoles) in dry dimethylfonnamide (lSOml), cooled to S°C, was treated with 
potassium thioacetate (13.3g, 0.117moles} and the temperature rose to 20°C. The 
reaction was stirred at room temperature for 2 hours, poured into water (250ml) and 
extracted with diethyl ether (3xl00ml). The organic extracts were combined, washed 

. with water, dried (MgS04), charcoaled and evaporated to give ethyl 4-
20 (acetylthiomethyl)benzoate as a brown soild (26.0g, 99% ). m.p. 36-37°C. 

lff nmr~(CDC13) 1.38 (3H, t.J=7.1Hz, CH3), 2.36 (3H, s, COCH3), 4.14 (2H. ~ 
CH2S}, 4.36 (2H. q, CH20). 7 .35 (2H, d. J = 8.2Hz. Ar-ID. 7 .97 (2H, d, J= 8.2Hz. 
Ar-ID 
c. 4-(4-(Ethoxycarbonyl)benzylthio)azetidin-2-one 

25 A solution of sodium (l.87g, 0.0813moles) in absolute alcohol (300ml) was treated 
with a solution of ethyl 4-(acetylthiomethyl}benzoate (19.4g, 0.0814moles) in absolute 
alcohol (75ml) over 3 minutes. The reaction was stirred at room temperature for 30 
minutes,. cooled to-5°C and treated with a solution of 4-acetoxyazetidin-2-one (10.0g, 
0.07745moles) over S minutes. The cooling bath was removed and reaction was 

30 stirred for 2 hours. evaporated to dryness and treated with brine (200ml) and exttacted 
with ethyl acetate (200ml. 100ml). The organic extracts were combined washed with 
brine, dried (MgS04) and evapomted to a red oil. Purified by flash column 
chromatography on silica gel eluted with 3: 1 to 1 :2 petroleum ether 40-600C:ethyl 
acetate to give 4-(4-(ethoxycarbonyl)benzylthio)87.etidin-2-one as an orange oil 

35 {18.64g. 91%). 
lH nmr S (CDCl3) 1.38 (3H, t, J=7.1Hz, CH3), 2.82, 2.89 (lH, 2xm, li3), 3.29, 3.35 
(lH. 2xm. H3). 3.88 (2H. s. CH2S>. 4.37 (2H, q, CH20). 4.70 {lH. m.14), S.70 
(lH,bs. NH), 7.40 (2H. d. J = 8.3Hz. Ar-.ID7 8.00 (2H, m. Ar-ID 
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Examples 

Example 1 N-[6-(4dllorophenylhexyJ)J .. J.f 4-benzyltbfo..2-oxoazetidln-l· 
yl]propionamide (diastereoisomer b) 

5 a. Methyl 2-(4-benzyltbio-2-oxoazetidin·l·yl)propionate 
A mixture of 4-benzylthioaz:etidin-2-one (1.93 g, 0.01 mol), methyl DL-2-
bromopropionate {1.23 ml, 0.011 mol) and tetta-n-butylammonium bromide (0.32 g. 
0.001 mol) in diy tetrahydrofuran (50 ml) was treated with freshly powdered 
potassium hydroxide (0.62 g, 0.011 mol) and stirred at ambient temperatme for 1 

10 hour. Following treatment with ethyl acetate and water, an insoluble yellow solid was 
removed by filtration and discarded, and the filtrate separated. The aqueous layer was 
extracted again with ethyl acetate and the combined extract.s dried (MgS04) and 
evaporated to a brown oil. Purification by flash chromatography {silica, ethyl 
acetate/petrol) gave the title compound as a mixture of diastereoisomers (colourless 

15 oil), 0.5 g, 18% yield. 
lH NMR 5 (CDC13) 1.55 (2x3H. d). 2.93 (2x.1H, m}, 3.29(2xlH, m). 3.74 and 3.75 
(each 3H, s), 3.80 and 3.84 (each 2H. s), 3.91 and 4.41 (each lH. q). 4.70 and 4.96 
(each IH, m), 7.30 (2x5H, m) 
b. 2-(4-Benzyltbio-2-oxoazetidin-1-yl)propionic acid 

20 Astined solution of methyl 2-{4-benzylthio-2-oxoazetidin-l-yl)propionate (1.'.39 g, 
0.005 mol) in methanol (12 ml} was treated with 1 molar potassium hydroxide (5.47 
ml). A.fret 2 hours. the methanol was evaporated and the residue diluted with water 
and extracted twice with ether. The aqueous layer was acidified with cooling (ice 
bath) and the oil which precipitated was extracted into ether. The combined extracts 

25 were dried (MgS04) and evaporated to give the title compound as a white solid 
(mixture of diastereoisomers). m.p. 78-82°C. 0.98 g. 74% yield. 
1 H NMR ~ (CDCl3) 1.58 (2x3H, d). 2.94 (2x1H, m), 3.29(2x1H, m), 3.80 and 3.83 
(each 2a s), 3.80 and 4.39 (each lH, q), 4.73 and 4.95 (each lH. m). 6.94 (2x1H, s), 
7.30 (2x5H. m) 

30 c. N-(6-(4-chlorophenylhexyJ)]-2-[4-benzylthio-Z.oxoazetidin·l·YIJPropionamide 
(dfastereoisomer b) 

A mixture of 6-(4-chlorophenyl)hexylamine (0.54 g,0.00256 moiLamattinaJ. L. EP 
138464 A2 850424 (CA 103:142000)). 1-hydroxybenzotriazole hydrate (0.35 g. 
0.00256 mol), 2-(4-benzylthio-2-oxoazetidin-1-yl) -propionic acid (0.68 g. 0.00256 

35 mol) and dicyclohexylcarbodiimide {0.53 g, 0.00256 mol) in dimethylfonnamide (10 
ml) was stirred for 16 hat ambient temperature. The solvent was evaporated and the 
residue treated with ethyl acetate. The in.soluble dicyclohexylurea was filtered off and 
discarded. and the filtrate washed with saturated sodium hydrogen carbonate solution. 
dried (MgS04) and evaporated to an oil. The diastereomeric mixture was separated 

40 by flash chromatography (silica, t.ert. butyl methyl ether/peu:ol) and fractions 
containing the more slowly eluting diastereoisomer were combined and evaporated to 
give the title compound as an oil (0.14 g, 11.8% yield) 
la NMR 8 (CDCl3) 1.32 (4H. m), 1.51 (3H, d). 1.53 (4H. m), 255 (2H,t). 2.81 (lH, 
dd), 3.24 (3H, m}. 3.82 (2H. s). 4.06 OH. q). 4.69(1H. dd). 6.51 (lH. m}. 7.06-7 .33 

45 (9H,m}. 
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Example 2. N-[6-( 4-chlorophenylhexyl}]-2-[4-benzylthio-2-oxoazetidin-1-
yl]propionamide (diastereofsomer a) 
Evaporation of the fractions containing the faster eluting diastereoisomer in the above 
example gave the other diastereoisomer as a colourless oil (0.S4g, 46* yield) 

s Ia NMR 3 (CDCl3} 1.33 (4H, m), 1.53 (3 H. d), 1.57 (4H. m). 2.55 (2H. t), 2.83 (lH. 
dd). 3.26 (3H. m). 3.84 (2H. s), 3.92( lH, q).4.77 {lH, dd), 6.58{1~ m}. 7.05-
7.36(9H. m). 
Example 3 N·[(;.(4-chlorophenylhexyl})-2-(4-benzylsulpbinyl-Z..Oxoazetidln-1-
yJ]propionamide (diastereoJsomers bl &bl) 

10 A solution of N-[&(4-chlorophenylbexyl)J-Z..[4-benzylthlo-2-oxouetidin-1-
yl)propiona.mide (diastereoisomer b) (0.96 g, 0.0021 mol) in dichoromethane (25 ml) 
was cooled to -65 to -70°C and a solution of m..chloroperbenzoic acid (0.43 g. 0.0025 
mol) in dichloromethane (10 ml) added dropwise over 15 min. After 45 min the 
mixture was washed with a mixture of saturar.ed sodium hydrogen carbonate and 

15 saturated sodium sulp~ dried (MgS04} and evaporated to an oil. Crystallisation 
from ethyl acetate - ether gave the title compound as a 40:60 mixture of 
diastereoisomers bl:b2. m.p. 70-73°C 

. Example 4 N·[6-(4-chlorophenylhexyl)]-2-[4-benzylsulphinyl-2-oxouetidin-1-
yJ]propionamlde (isomer (-)b2) 

20 The solid was purified by chromatography (HPLC Cbiralcell OJ column. 
ethanol/hexane). followed by silica. ethanol/hexane) to give the title compound, a 
white solid, as a single enantiomer. 
(a]0 20 = -41.6° (c 0.11. ethanol) 
lff NMR li (CDCI:J) 1.33 (4H, m), 1.SS (4H. m),1.61 (3H, d). 2.56 (2H. t), 2.76 (lH. 

2S dd), 3.12 (lH, dd}, 3.23 (2H, m), 3.96, 4.09 (each IH, d), 4.45 (IH. q), 4.58 (lH. dd), 
7.07-7.39 (9H. m) 

The other 3 components of the mixture (Examples 5-7) were obtained by the same 
chromatographic procedure. 
Example S N-[6-(4-chlorophenylhexyl)J·2-[4-benzylsulphinyl-2-oxouetidln-1-

30 yl]propionamide (isomer (+ )b2) 
[aJ0 20 = +34.5° (c 0.112. ethanol); 99.2% pure. 
le NMR l> (CDCl3) 1.33 (4H. m), 1.55 (4H. m),1.61 (3a d), 2.56 (2H. t), 2.76 (lH. 
dd), 3.12 (lH, dd). 3.23 (2lt m), 3.96, 4.09 (each IR, d). 4.45 (lH, q). 4.58 (lH, 
dd), 7.07-739 (9H.m) 

35 Example 6 N-[6-(4-dl1oropbenylhexyl)]·2-[4-benzylsuJphinyl-2-oxoazetidin-1-
y1Jpropionamide (isomer(+ )bl) 

[aJn20 = +80.7° (c 0.03, ethanol}; 96.2% pure. 
IH NMR ~ (CDC13) 1.32 (4H,m), 1.42 (3H, d), 1.55 (4H, m), 2.55 (2H, t), 2.90 {lH, 
dd), 3.20 (2H. m), 3.45 (lH, dd), 3.88. 4.06 (each lH. d). 4.34 ( lH. q), 4.48 (la 

40 dd). 6.95 ( lH, m), 7.08-7 ;41 ( 9H, m) 
Example 7 N-[6-(4-cblorophenylhexyl)J .. 2-[4-benzyJsulphinyJ.2-Qxoazeddin· 1-
yl]propionamide (isomer <·)bl) 
{a)o20 = -95.5° (c 0.11, ethanol); 99.4% pure. 
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lH NMR S (CDCJ3} 1.32 (4H,m), 1.42 (311, d). 1.55 (4H, m). 2.SS (2H, t), 2.90 (lH. 
dd). 3.20 (2H. m), 3.45 (llf, dd), 3.88. 4.06 (each lH, d). 4.34 ( lH, q), 4.48 (lH, 
dd), 6.95 ( lH,m), 7.08-7.41 (9H,m) 
Example 8 N-[6-( 4-chlorophenylhexyl)]-2-[4-benzyJsulfin.yl-2-oxouetidin-1-

5 yl]propionamide (diastereofsomer al) 
Treatment of N-[6-(~hlorophenylhexyl)J-2-£4-benzylthio-2-oxoazetidin-1-
yl]propionamide (diastereoisomer a) with mCPBA as described in Example 3 gave the 
title compound as a mixture of diastereoisomers. Recrystallisation of this mixture from 
ethyl acetate gave N-[6-(4-chloropheny1hexyl)J-2-[4-benzylsulfinyl-2-ox037.etidin-l-

10 yl}propionamide (diastexeoisomer al) as colourless crystals, m.p. 168 .. 170°C. 
lH NMR ~ (CDC3) 1.32 (4H, m). 1.49 (2H. m), 1.55 (3 H, d). 1.60 (2H. m), 2.56 (2 
H. t), 2.83 (lH, dd). 3.20 (2H. m), 3.38 (lH, dd), 3.88, 3.97 (each lH, d), 4.08 (lH. 
q). 4.67 (lH, dd), 6.38 (lH, m), 7.08-7.40 (9H, m) 
Example 9 N-[6-(4-cblorophenylhexyl)]-2-[4-benzylsulfinyl·2-oxoazeddin-1-

1S yl]propjonamide (diastereoJsomer al) 
Treatment of the mother liquors fonn the a.bove recrystallisation with petroleum ether 
(b. p. 40-60) gave the title compound as a white crystalline solid, m.p. 79-81°C. 
lff NMR 5 {CDC13) 1.33 (4H, m). 1.52 (4H. m). 1.61 (3H, d), 2.56 {2H. t), 2.77( lH. 
dd), 3.15 (lH. dd), 3.24 (2H. m). 4.01 OH. q), 4.01. 4.12 (each lH, d), 4.58 (lH, dd), 

20 7.08-7.41 (9H. m) 
Example 10 N-[6-(4-ftuorophenylhexyl)]-2-[4-benzyJthio-2-oxoazetidln-1-
yl]propionamide (diutereoisomer b) 

a. Medlyl-(4-benzylthio-2.-oxoazetidin· 1·yl) acetate 

To a solution of 4-(benzyltbio)azetidin~2-one (5.0g, 25mmol), methyl bromoacetate 

25 (4.6g, 30mmol) and tetrabutylammonium bromide {0.9g, 0.28mmol ) in dry 1llF 

(150ml) was added powdered potassium hydroxide (l.7g, 30mmol). The resulting 

mixture was stirred for two hours at room temperature before water (50 ml) was 

added. The solution was emacted with ethyl acetate (3x150ml portions) and the 

combined extracts dried (MgS04) and evaporated. The residue was purified by flash 
30 chromatography on silica gel eluted with petroleum ether 60°-SOO:ethyl acetate 4:1 to 

give methyl (4-benzylthio-2-oxoazetidin-l-yl)acetate as a yellow oil {Sg, 70%}. 
1H NMR o (CDCI3) 2.96(1H. dd, 1=2.5, 16 Hz li3a}• 3.24.3.99 (each lH, d, 1=18.00 

Hz. NCH2). 3.4 (IH, dd. J=S.12.5 Hz B3b>. 3.70 (3H. s. OCB3). 3.77 (2H, s. SCH2>. 
4.92 (lH, m. ~). 7.28 (SK m. Ph-H) 

35 b. Methyl %.{4-benzylthio-2-oxoazetidin-l·yl)propionate 
A stini.ng solution of methyl (4-benzylthio-2-oxoazetidin-l-yl) acetate (13.27 g, 0.05 
mol) in dry tetrahydrofuran was cooled to -70°C (acetone-cardice bath) and a 1 molar 
solution of lithium bis(trlmethylsilyl)amide (60 ml) was added under nitrogen over IS 
min. followed by l,3-dimethyl-2-imidazolone (33 ml). After 30 min, iodomethane (S.6 

40 ml, 0.09 mol) was added dropwise. After a further hour, the reaction temperature was 
allowed to rise to -20°C, then the mixture recooled to -70°C and glacial acetic acid 
(5.6 ml) added dropwise. The reaction was quenched with water and extracted three 
times with ether. The combined extracts were dried (MgS04) and evaporated to an oil 
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which was purified by flash chromatography (fine silica. ethyl aceratrJlight pe1l'Ol) to 
give the product as a mixture of diastereoisomen, contmninated with 9% of the 
climethylated product. as a yellow oil. 13. 7 & 89% yield 
la NMR a (CDCl3) 1.55 (2x3H, d), 2.93 (2xlH, m), 3.29(2xta m), 3.74 and 3.75 

5 (each 3H, s), 3.80 and 3.84 (each 2H, s), 3.91 and 4.41 (each lH, q). 4.70 and 4.96 
(each IH. m). 7 .30 (2x5H. m) 
c. 2-(4-Benzylthio-2-oxoazetldin·l-yl)propjonic add 
A stirred solution of methyl 2·(4-benzylthio-2-oxoazetidin-l-yl)propionate (1.39 g, 

0.005 mol} in methanol (12 ml) was treated with 1 molar potauium hydroxide (S.47 
10 ml). After 2 hours, the methanol was evaporated and lhe iesidue diluted with water 

and extracted twice with ether. The aqueous layer was acidified with cooling (ice 
bath) and the oil which precipiwed was extracted into ether. The combined extracts 

were dried (MgS04) and evaporated to give the title compound as a white solid 
(mix1llre of diastereoisomers), m.p. 78-82°C, 0.98 g, 74% yield. 

15 lH NMR a (CD03) 1.58 (2x3H, d), 294 (2x1H. m), 3.29(2xla m), 3.80 and 3.83 
(each 2H, s), 3.80 and 4.39 (each lH, q), 4.73 and 4.95 (each lH, m), 6.94 (2x1H. s), 
7 .30 (2xSH, m} 

d. N-(6-(4-DuorophenyJhexyl)]-2-[4-benzylthio-2-oxoazetldln-l-yl]propionamide 
(diastereoisomer b) 

20 A mixture of 6-(4-fluorophenyl)hexylamine (3.0 g9 0.0154 mol.). 1-
hydroxybenzotriazoJe hydrate (2.08 & 0.0154 mol), 2-(4-benzylthio-2-oxouetidin-l­
yl~propionic acid (4.08 g, 0.0154 mol) and dicyclohexylcarbodiimide (3.17 g, 0.0154 
mol) in <limethylfonnamide (60 ml) was stirred for 16 hat ambient temperature. The 
solvent was evaporated and the residue treated with ethyl acetate. The insoluble 

25 dicyclohexylurea was filtered off and discarded, and the filtrate washed with satmated 
sodium hydrogen carbonate solution, dried {MgS04) and evaporated to an oil. The 
diastereomeric mixtme was separated by flash chromatography (fine silica, ten. butyl 
methyl ether/petrol) and fractions containing the more slowly eluting diastereoisomer 
were combined and evaporated to give the title compound as an oil. yield 1.89 g (28%) 

30 lH NMR (CD03) s 1.33 (4a m). 1.51 (3H, d). 1.53 (4H, m), 2.55 (2H,t), 2.87 (lH, 
dd). 3.24 (3H, m), 3.82 (2H, s), 4.06 {lH, q), 4.69(1H. dd), 6.51 (lH. m). 6.91-7.33 
(9H,m). 
Example 11 N-(6-(4-0uorophenylhexyl)]-2-[4-benzylthio-2-oxoazetidin-1-
yJ]propionamide (diastereoisomer a) 

35 The more rapidly eluting diastereoisomer was also obtamed from the above column 
chromatography as an oil, yield 2.S g (41 % ) 

lH NMR S (CDC13) 1.33 (4H. m), 1.53 (3 H, d), 1.57 (4H, m). 2.55 (2H, t}. 2.83 
(lH, dd), 3.26 (3H, m)t 3.84 (2H, s}, 3.92( lH, q), 4.77 (lH, dd). 6.58(1H. m), 6.91-
7.36(9H. m). 

40 Example 12 N-{6-(4-ftuorophenyJhexyl)J-2-[4-benzyJsulphinyl-2-oxoazetidin-1-
yJ]proplonamide (diastereoisomers b1+b2} 
A solution of N-[ 6-(4-fluorophenyJhexyl)J-2-[4-benzylthio-2~xoa7.etidin-1-
yl]propionamide (diastereoisomer b) (Example 11) (1.82 g. 0.0041 mol) in 
dichoromethane (30 ml) was cooled to -65 to -70°C and a solution of m-

45 chloroperbenzoic acid (0.85 g. 0.0049 mol) in dichloromethane (30 ml) added 
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dropwise over 30 min. After 2 h the mixture was washed with a mixture of saiurated 
sodium hydrogen carbonate and saturated sodium sulphite. dried (MgS04) and 
evaporat.ed to an oil. Crystallisation from ethyl acetate - light petrol gave a mixture of 
diastereomers (1.18 g) (bl:b2, 1:3), m.p. 75-78°C. 

5 Example 13 N-[6-(4-DuorophenyJhexyl))-2-(4-benzylsulphfnyl-2-oxouetidln-1· 
yl]propiona:mide (diastereoisomer (·)b2) 
The above mixmre of diasrereoisomers bl + b2 was separated by HPLC (Dynamax 
silica column. ethanol/hexane} into bl and b2. Diastereoisomer b2 was then separated 
into its component enantiomers by chiral HPLC (Cbiralcel OD column. 

10 ethanol/hexane) to give the title compound as a white solid, 0.06 g 
lH NMR S (CDCI3) 1.33 (4H, m). t.SS (4H, m),1.61 (3H, d), 2.56 (2H, t), 2.7S(1H. 
dd), 3.ll(lH, dd), 3.23 (2H, m), 3.96, 4.09 (each lH. d), 4.45 (IH. q}. 4.58 (lH. dd). 
6.92-7.40 (9H, m) 
[aJo20 = -36.2 (c 0.46, ethanol) 

15 Example 14 N-[6-(4-ftuorophenyJhexyl)]-2-(4-benzyJsulphinyl-2-oxoazetfdin-1-
yl}propionamide (diastereoisomer {+)bl} 
Also obtained was the ( +) enantiomer as a white solid, yield 0.06 g. 
lH NMR S (CDC13} l.33 (4H, m), 1.55 (4H. m), 1.61 (3H, d). 2.56 (2H. t). 2.75(1H, 
dd), 3.ll(lH, dd), 3.23 (2H. m), 3.96, 4.09 (each IH. d). 4.45 (lH. q), 4.58 (lH. dd), 

20 6.92-7 .40 (9H, m) 

[al 020 = +32.7 (c 0.42, ethanol) 
Treatment of N-[6-(4-fluorophenylhexyl)J-Z...[4-benzylthi<>-2-ox0a7.etidin-l­
yl)propionamide (1.15 g) (diastereoisomer a. Example 10) with mCPBA (0.54 g) by 
the procedure descn'bed in Example 12 gave the following two diastereoisomers after 

25 chromatography (Examples 15, 16) 
Example 15 N-[6-(4-Duorophenylbexyl)]-2-[4-benzylsulphinyl-2-oxoazetidin-1-
yl]propionamide (diastereolsomer al) 
0.5 g. white solid. m.p. 165-7°C, I H NMR d (CDC13) (selected diagnostic peaks) 4.11 
OH. q. a-H). 4.70 (lH. m. H4); Found: C, 65.2; H, 6.7; N, 5.8% C25H31 FN2<>3S 

30 requires: c. 65.S; H. 6.8; N, 6.1% 
Example 16 N-[6-(4-ftuorophenylbexyl}]-2-(4-benzylsulphinyl-2-oxoazetidin-1-
yl)propionamide (diastereoisomer a2) 

0.28 g. white solid, m.p. 73-S°C. 1 H NMR d (CDCl3) (selected diagnostic peaks) 4.00 
(lH, q, a-H). 4.58 (lH. m. H4); Found: C, 65.3; H. 6.65; N, 5.7% C25H21FN203S 

35 requires: C, 65.5; H, 6.8; N, 6.1 % 
ExampJe 17 N-[6-( 4-fluorophenylhexyl)]-2-[ 4-benzylsulphonyl-2-oxoazetidin-t­
yl}propionamide (diastereoisomer a) 
Treatment of N-[6--(4-tluorophenylhexyl)J-2-{4-benzylthio-2-oxoazetidin-l­
yl}propionamide (2.7 g) (diastereoisomer a. Example 10) with mCPBA (2.43 g) at 

40 room temperature gave the title compound as a white solid (2.43 g), m.p. 85-7°C; 1 H 
NMR d (CDC13} (selected diagnostic peaks) 3.96 (lH, q. a-H). 4.75 OH. m. H4); 
Found: C, 63.2; H. 6.45; N, 5.9% C25H31FN20~requires: C, 63.3; IL 6.6; N, 
5.9% 
Example 18 N-[6-(4-Fluorophenylhexyl)]-2-[4-benzy1sulphonyl-2-oxouetidin-t .. 

45 yl]propionamide (diastereoisomer b) 
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Treatment of N-[6-{4-fluorophenylhexyl)J-2-[4-benzyhhi<r2-oxoar.etidin-l­
yl]propionamide {0.39 g) {diasteieoisomer b, Example 11) with mCPBA (0.22 g) at 
room rempemu.re gave the title compound as a white solid (0.29 g), m.p. 90-2°C; lH 
NMR d (CDC13) (selected diagnostic peab) 4.27 (UI. q, a-H), 4.64 (111. m. 84); 

S Found: C, 63.0; H, 6.4; N, S.85Cf, C2Sff31 FN204S requires: C. 63.3; H. 6.6; N, 
S.9% 
Example 19 N-(Benzyl)-2-{4-benzyltbio-2-oxoazetidln-1-yl]propionamlde 
(diastereoisomer a) · 
Treaunent of 2-(4-benzylthio-2-oxoazetidin-l-yl)propionic acid (Emnple lOb) with 

10 benzylamine under the conditions described in Example lOc gave the title compound. as 
the higher rf product after chromatography: 1.19 g, clear oil; lH NMR d (CDCJ.3) 
(selected diagnostic peaks) 4.27 (lH, q. a-H), 4.80 (lH, m. H4); 
Example 20 N-(Benzyl)-2-[4-benzyltbio-2-omazetidin-1-yl)propionamlde 
(diastereoisomer b} 

15 From the above chromatographic separation the lower rf fractions were combined to 
give the title compound as a colourless solid, m.p. 70-2°C. 1.44 g; la NMR d 
(CDCl3) (~leered diagnostic peaks) 4.10 (lH, q, a-H). 4.69 (lH. m, H4); 
Example 21 N·l6-(4-F1uorophenyJhexyl)]-.2-[ 4-(allyloxyan-bonylbenzylthlo)-2-
oxoazetidin-t-yl]propionamide (dtastereolsomer a) 

20 a. Allyl 4-(bromomethyl)benzoate 
4-(Bromometbyl)benzoic acid (103 g, 0.48 moles) was suspended in thionyl chloride 
(200 ml) and dimethyJfonnamide (1 ml) was added. The mixture was heated under 
reflux until clear, evaporat.ed and azeotroped with toluene (2 x 150 ml}. The resulting 
oil was dissolved in dichloromethane and added dropwise to a cooled solution of 

25 pyridine (42 ml) and allyl alcohol {40 ml) in dicbloromethane. The mixture was stined 
at room temperature for 1 hour, then washed with water. 2M hydrochloric acid, 
sodimn hydrogen carbonate solution and brine. The organic solution was dried and 
evaporated to give allyl 4-(bromomethyl)benzoate as a clear oil (98g. 84% yield). lff 
NMR d (CDCl3) 4.61 (2H. s. CH2). 4.82 (2H, m. CHiQ), 5.34 (2H, m, CHiCH->. 

30 6.0S (lH. m. CHCH2). 7.45 (2H, d, Ph-H), 8.03 (2H, d, Ph-H). 
b. ADyJ 4-(acetylthiomefhyl)benzoate 
Allyl 4-(bromomethyl)benzoate (98 g. 0.4 mo1es) in diy dimethylfonnamide {100 ml) 
was added dropwise to a cooled suspension of potassium thioacetate ( 46 g, 0.4 moles) 
in dry dimethylfonnamide (200 ml). The cooling bath was removed and the mixture 

35 was stirred overnight The rection mixture was poured into water and extracted with 
ethyl acetate (x3). The combined extracts were washed with water and brine. The 
mixture was dried and evaporat.ed to give allyl 4-(acetylthiomethyl)benzoate as an 
Oiange oil (lOOg, 100% yield). la NMR d (CDCl3) 2.36 (3H. s. COCHJ). 4.13 (2H. 
s, CH2), 4.82 (2H. m, Cli20). 5.32 (2H, m, CH2CH-), 6.05 (lH, m. CHCH2). 7.35 

40 (2H. d, Ph-H), 7 .98 (2H. d, Ph-H). 
c. 4-(4-(A11yloxyearbonyl)benzyJthio)uetidin·2-one 
Allyl alcohol (27 ml) in dry tetrahydrofuran (50 ml) was added dropwise to a solution 
of potassium tert-butoxide ( 4.93 g, 0.044 moles) in dry tetrahydrofuran (100 ml). 
After stllring for 5 minutes a solution of allyl 4-(acetylthiomethyl)benzoate (10.1 g. 

45 0.04 moles) in dry tetrahydrofuran (100 ml) was added dropwise. After stirring for 15 
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minutes a solution of 4--acetoxyazetidin-2-one (5.16 g. 0.04 moles) was added 
dropwise. 'lbe mixture was still'ed for 1 hour and evaporated. The residue was 
partitioned between ethyl acetate and water and the aqueouse was exttactecl with ethyl 
acetate. The combined extracts were washed with brine. dried and evaporated. Flash 

S chromatography (silica gel, ethyl acetate-petrol) gave 4-(4-­
Allyloxycarbonylbenzylthio)azetidin-2-one as an oil (9.lg, 82% yield). lH NMR d 
(CDC13) 2.84 (111. dd. H3a). 4.31 {lH. dd, H3b), 3.88 (2H, s. S-CH2). 4.68 (lH, dd, 
H4), 4.78 (2H. m, CH20). 5.35 (2H, m, CHzCH-), 6.05 (lH, m, CHCH2). 6.07 (lH. 
br. singlet, N·H), 7 .40 (2H, d, Ph-H), 8.03 (2H. d, Ph-H). 

10 d. Methyl 4-(4-(Allyloxycarbonyl)benzylthio)-2-oxoazelidln-l·Jlacetate 
To a stirring solution of 4-(4-(allyloxycarbonyl)benzyltbio)azetidin-2-one (2.55 g, 9.2 
mmol), tetrabutylammonium bromide (033 g. 1.02 mmol) and methyl bromoacetare 
(1.06 ml, 11.2 mmol) in dry tetrahydroforan (40 ml) was added powdered pot.ISRum 
hydroxide (0.63 g, 11.2 mmol) keeping the reaction temperature below 30 by means of 

15 a cold water bath. After 2 h. the mixture was diluted with water and extracted tbiee 
times with ethyl acetate. The combined extracts were dried (MgS04) and evaporated 
and the residue chromatographed (fine silica, ethyl acetate-petrol) to give the title 
compound as a clear oil. yield 2.66 g (83% }. 
lH NMR S (CDC13) 2.97 (IH, dd, H3a), 3.26, 4.07 (each IH, CH2CO, d). 3.42 OR 

20 dd, H3b), 3.70 (3H, .s, Cli30>. 3.81 (2H. s. SCH2). 4.83 (2H. m, CB20), 4.93 (lH. 
dd, H4). 5.35 (2H, m, CH2CH), 6.03 (lH, m. CHCH2), 7.39 (2H, d, Ph-H). 8.02 {2H, 
d,Ph-H) 
e. Methyl 4-(4-(aJlyJoxycarbonyl)benzylthio)·2-oxoazeddin-2--ylpropionate 

Methyl 4--(4-(allyloxycaibonyl)benzyhhio)-2-oxoa:zetidin-l-ylacetate (23.8 g. 68 
25 mmoles) was stirred at -65°C in dry tretahydrofuran under nitrogen and treated with 

lithium bis(trimethylsilyl)amide (81.6 ml of a 1.0 molar solution in hexane), keeping the 
temperature to -6S°C. The mixture was stirred for 5 minutes, then treated with 1.3-
dimethylimidazolidinone ( 44.6 ml) dropwise ensuring the temperature did not rise. 
This mixture was stiIIed for 30 minutes then methyl iodide CJ .6 ml) was added 

30 dropwise. The mixture was stirred for a further 1 hour then allowed to warm to -20C. 
After re-cooling, the mixmre was treated with acetic acid (7 ml), poured into water 
and extracted with.ethyl acetate (x6). The combined exuacts were dried and 
evaporated to an orange oil. Flash chromatography (fine .silica, 20% ethyl acetate m 
petrol) gave the required methyl 4-(4--(allyloxycarbonyl)benzyltbio )-2-oxoazetidin-2-

35 ylpropionate as a yellow oil as a mixture of diastereoisomers (15.2 g. 62%). 
lH NMR 6 (CDCI3} 1.56 (3H, d). 2.85-2.96 (2H. m. diastereomer A and B. lba>• 
3.24--3.35 (2H, m, diastereomer A and B, 1!31>}, 3.74 (3H. s). 3.76 (3H. s), 3.87 (2H, 
d), 3.97 (IH, q, diastereomer B. N-CH). 4.43 OH. q, diastereomer A. N-CH). 4.71 
(lH. m. diastereomer B. f4). 4.82 (2H. m), 4.97 (lH. m, diastereomer A, ff4), 5.27-

40 S.46 (2H, m), 5.96-6.10 (IH. m), 7.39 (2H, d), 8.02 (2H, d). 
t 4-(4-(AByloxycarbonyl)benzylthio).2-oxouetidin-2-ylpropionlc acid 
29.7 ml of 1 M potmium hydroxide solulion was added dropwise over 20 mmutes to 
a solution of methyl 4-( 4-(allyloxycarbonyl}benzylthio)-2-oxoazetidin-2-ylpropionate 
(9.0 g. 0.0248 moles) in tetrahydrofuran (100 ml), keeping the temperamre to 0-S°C. 

45 The mixture was stirred for a further 20 minutes then diluted with water and extracted 
-29-



. ---·- _______________________ .. _ 

W097/02242 PCT/EP96/0%'765 

with ether (x2). 1be aqueous solution was recooled and acidified with dilate 
hydrochlorlc acid then exu:acred with ether (x2). The combined extracts were dried 
and evaporated to give the title compound as a yellow oil, 8.Sg. 9890 yield 
lff NMR ~ (CDCl3) 1.S0-1.6 (3H, m), 2.86-2.98 (2a m, diastereomer A and B, H3a)• 

S 3.24-3.35 (2H, m, diasf.ereomer A and B. H31J), 3.87 (2H, d). 3.95 (lH, q. 
diastereomer B, N-CID. 4.45 (lH, q, diastereomer A. N-CH), 4.75 (lH, m, 
diastereomer B, H.4), 4.82 (2H, m), 4.98 (lH. m, diastereomer A, 14>. 5.27-5.46 (2H. 
m). 5.96-6.10 (lam). 7.39 cm d), s.02 (2lt d). 
g. (+/-)-N-[6-(4-FluorophenylbexyJ)]- 2-[4-(aDyJoxycarbonylbenzylthio)-2-

10 oxoazetidfn-1 .. yl]propionamide (dlastereoisomer a) 
Dicyclohexylcarbodiimide (4.75 g, 23 mmoJes) in dry dimethylfonnamide (SO ml) was 
added dropwise to a cooled solution of 4-(4-(allyloxycarbonyl)benzylthio)-2-
oxo~tidin-2-ylpropionic acid (8.0 g. 23 mmoles), 1-hydroxybemotriazole hydrate 
{3.11 g. 23 mmoles) and 6-(4-fluorophenyl)hexylamine (4.S g, 23 mmoles} in dry 

15 dimethylformamide (50 ml). Cooling was .removed and the mixture was stirred 
ovemight The dimethylfonnamide was evaporated and the residue was purified by 
flash chromatography (fine silica. tert-butylmethyl ether then ethyl acetate) to provide 
samples which were predominantly diast.ereoisomer a (4.6 g). diastereoisomer b (2. 7 g) 
and mixed fractions. 

20 Diaste.reoisomer a: yellow oil. 4.6 g. 38% yield 
la NMR 8 (CDC13) 1.23-1.63 (1 lH. m), 2.55 (2H. t). 2.81 (lH. dd. H3a). 3.20-3.30 . 
(3H, m, CH2 and H3b), 3.90 (2H, d). 4.04 (lH, q, N..CID. 4.78-4.84 (3H, ~ CH2 and 
14), S.21-S.45 (2H. m), 5.95-6.09 {lH. m). 6.50 (lH. br. triplet. NH), 6.90-6.98 (28, 
m), 7.Q6..7.26 (2H. m), 7.40 (28,d), 8.02 (2H.m). 

25 ExampJe 22 ( +/-)-N-[6-( 4-Fluorophenylbexyl)]-2-[ 4-(allyloxycarbonyl­
benzylthio)-2-oxoazetidin-1-yl]propionamide (diastereoisomer b) 

From the above chromatography diastereoisomer b was obtained as a yellow oil, 2.7 g, 
22% yield 
lH NMR ~(CDC13) 1.23-1.63 (UH. m). 2.55 (2H, t). 2.85 (IH, dd, H3a). 3.19-3.23 

30 (2H. m}, 3.28(1H. dd, H3b), 3.91 (2H, s), 4.09 (lH. q, N-CH), 4.69 (lH. dd, 'ff4). 
4.82 (2H, d). 5.25-5.45 (2H. m), 5.95-6.09 (lam). 6.43 (Ht br. triplet. NH). 6.90-
6.98 (2H. m), 7.06-7.26 cm m). 7.40 (2H, d). 8.02 (21t m). 
Example 23 (+/-)-N-(6-(4-Fluorophenylhexyl)]- 2-[4-(4-
allyloxycarbonyJ)benzylsulphinyl)- 2-oxouetidin·l-yl]propionamide 

35 (diastereoisomers b2+bl 3:2) 
A solution of ( +/+N-[6-(4-fluorophenyJhexyl))- 2-[4-(allyloxycarbonylbenzyltbio)- 2-
oxouetidin-1-yl]propionamide (diastereoisomer b) ( 2.5 g. 4. 75 mmoles) in 
dichloromethane (50 ml) was stirred at -65°C and treated with a solution of m­
chloroperbenzoic acid (1.0 g. 5.7 mmoles) in dichloromethane (30 ml). The mixture 

40 was stirred for 1 hour, poured into a solution of sodium hydrogen carbonate and 
sodium sulphite. separated and the aqueous extracted with dichloromethane. The 
combined extracts were washed with brine, dried and evaporared to an oil which was 
purified by flash chromatography {fine ~ethyl acetate) to give the title compound 
as a yellow oil. 1.3 g. 50% yield as a 3:2 mixture of sulfoxide diastereoisomers 2 and 1. 
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Exam.pie 24 (+/.)-N-[6..(4-Fluorophenylhexyl)J- 2-(4-(4-
allyJoxyearbonyl)benzylsulphinyl)-2-oxoazetidin-l-yl]propionamide 
(diastereofsomer bZ) 
The sulfoxide diastereoisomers above were separated by HPLC to give the 1itle 

5 compound as a yellow oil. 100 mg 
lff NMR 8 (CDC13) 1.32·1.34 (4H. m), 1.44-1.63 (4a m). 1.61 (3H, d}. 2.55 (2H, t}. 
2.84 (lH. dd. H3a). 3.15-3.31 (3H, m, H3b and CHi), 4.01and4.09 (lH each, d), 
4.50 ClH. q, N-Cli), 4.61 (lH, dd, 14), 4.83 (2H. d), 5.29-5.45 (2H, m), 5.95-6.09 
(la m), 6.90-6.98 (2.H. m), 7.06-7 .26 (2H, m). 7.37 (2H. d), 8.08 (2H, m). 

10 Example 25 (+I· )-N-[6-(4-Fluoropbenylbexyl)]- 2-14-(4-
allylox:ycarbonyl)benzylsulphinyl)-2-oxouetidin-l-yl}propionamide 
(diastereofsomer bl) 
The above chromatography also gave the title compound as an oil, SO mg 
lff NMR li (CDCJ3) 1.32-1.34 (4H, m), 1.44-1.63 (4H, m), 1.45 (3H, d), 2.54 (2H, t). 

IS 2.90 (lit dd, H3a). 3.18-3.22 (2H. m, CH2). 3.43 {lH, dd. H3b) 3.94 and 4.02 {lH 
each. d), 4.34 (1H, q, N.CH). 4.53 (lH, dd, f4), 4.83 (2H. d), 5.29-S.45 (2H, m), 
5.95-6.09 (lH. m), 6.80 (lH, br. triplet. NH), 6.90-6.98 (2H. m). 7.06-7.26 (2H. m). 
7 .37 (2H. d), 8.08 (2H, m). 
Example 26 (+/-)-N-[6-(4-ftuorophenylbexyl)]· 2-(4-(4-

20 (aJJyloxycarbonyl)benzylsulphinyl)- l-oxoazetidin-1-yl}propionamide 
(diastereoisomer al) 
Treatment of N-[6-(4-fiuorophenylhexyl)]- 2-[4-(allyloxycarbonylbenzylsulpbinyl)- 2-
oxoazetidin-1-ylJpropionamide (diastereoisomer a. Example 21) with mCPBA by the 
method described in Example 23 gave the title compound as white crystals after 

25 chromatography and recrystallisation from ethyl aceta~ m.p. l 75-177°C, 27% yield 
1 H NMR ~ (CDCJ3) 1.32· 1.34 (4H, m). 1.38-1.65 (4H, m), 1.54 (3H. d), 2.SS (2H, t), 
2.82 (lH. dd, H3a). 3.20 (2H, dt. CH2). 3.35 (lH, dd, H3b) 3.94 (2H, d), 4.17 (lH.q. 
N-CH), 4. 78 {lH. dd, 84). 4.83 (2H. d). 5.29-5.45 (2H. m). 5.95-6.09 (lH. m). 6.35 
(lH. br. triplet. NH}, 6.90-6.98 (2H. m). 7 .06-7.26 (2H. m), 7 .37 (2H, d), 8.08 (2H, 

30 m). 
Example 27 (+/·)·N-[6-(4-Duorophenylbexyl)J· 2-(4-(4-
(allyloxycarbonyl)benzylsnlphinyl)-2-oxoazetidl:n-1-yl]propionamlde 
(diastereoisomer a2) 

From the above reaction (Example 26) the title compound was obtained as off-white 
35 crystals after chromatography and recrystallisation from diethyl ether, m.p. 75-76°C, 

22%yield 
1 H NMR l) (CDCI3) 1.32-1.34 (4H. m). 1.38-1.65 (4a m), .1.62 (3H, d), 2.56 (2ff, t), 
2.82 (lH, dd, H3a>. 3.17-3.30 (3H, m, CH2 and H3b). 4.00-4.15 {3H. m, CH2 and N­
CH}, 4.63 (lH, dd, f4). 4.83 (2H. d). 5.29-S.45 (2H. m), 5.95-6.09 (lH, m). 6.90-

. 40 6.98 (2H,m). 7.06-7.26 (3H, m), 7.37 (2H, d), 8.08 (2H, m). 
Example 28 (+/~)-N-[6-(4-ftuorophenylhexyl)]- 2-[4-(4-
(carboxy)benzylsulphinyl)·2-oxoazetidin-1-yl]propionamide (diastereofsomers 
bl+b13:2) 
Treatment of ( +/-)-N-(6-(4-fluorophenylhexyl)]- 2-[ 4-( 4-allyloxycarbonyl)-

45 benzylsulphinyl)-2-oxoazetidin-1-yl]propionamide as the mixture of diastereoisomers 
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produced in Example 23 (b2+bl 3:2) (0.32 g) with triphenylphosphine (0.165 g), 
pym>lidine (0.045 g) and tetrakis triphenylphospbinepalladium(O} {0.02 g) in 
dichloromethane (40 ml) under nilrogen for 16 h, followed by aqueous work·up gave 
the title compound as a white solid. m.p. 122-1S0°C 0.155 g, 51 % yield as a 3:2 

S mixture of cliastereoisomers b2 and bl. 
lH NMR - some diagnostic peaks: 8 {CDC13) 4.7 (m, H4 of dia bl) 4.6 (m, H4 of clia 
bl). 
Example 29 (+/-)-N-[6-(4-Fluorophenyl)hexyl)·2-(4-benzyltbio)-2-oxoazelidin-1-
yl·3-(3-furyl)propionamide (diastereoisomers a and b) 

10 a. 4-(Benzylthio)87.e1idin·2-one 
Sodium (8.lg, 0.3Smol) was dissolved in ethanol (250ml) and benzyl mercaptan 
(4S.2g, 0.37mol) added dropwise over 20 minutes keeping the temperature between 20 
°C - 25°C whilst bubbling nitrogen through the mixture. After 15 minutes. the 
reaction was cooled to S°C and a solution of 4-acetoxyazetidin-2-one (45.0g. 0.35mol) 

15 in ethanol (SOml) was added dropwise over 15 minur.es whilst maintaining the 
temperature at S0C. The mixture was stirred at room tempe.rature for 60 minutes and 
evaporated to~ under reduced pressure. Water (400ml) wu added. the mixture 
extracted with dichloromethane (2x300ml). the extracts dried (MgS04) and 
evaporated under reduced pressure to an oil. ·The oil was cooled to -20°C and 

20 titurated with ether (400ml) to give a white solid which was isolated by filtration 
(50.2g. 79%). mp 50-51.0°C. 
1H NMR 8 (CDCI:V 2.86(1H, m, B3a), 3.30 (lH. m. H3b>• 3.85 (2H. s. SCH2). 4.68 
OH. m. 14). 7.31 (SH. m. Ph-ID. 
b. Methyl-(4-benzylthfo..2-oxoazetfdin· l-yl) acetate 

2S To a solution of 4-{benzylthio)azetidin-2-one (5.0g. 2Smmol), methyl bromoacet.ate 
(4.6g. 30mmol) and tetrabutylammonium bromide (0.9g. 0.28mmol ) in dry 1HF 
(150ml) was added powdered poiassium hydroxide (1.7g, 30mmol). The resulting 
mixture was stirred for two hours at room temperature before water (50 ml) was 
added. The solution was extracted with ethyl acetate (3x150ml portions) and the 

30 combined extracts dried (MgS04) and evaporated. The residue was purified by flash 
chromatography on silica gel eluted with petroleum ether 60°-80°:etbyl acetate 4: 1 to 
give methyl (4-benzylthio-2-oxou.etidin-1-yl)acetate as a yellow oil (5g, 70%). 
1H NMR b (CDCl3) 2.96(1H. dd, J=2.S. 16 Hz H3a), 3.24.3.99 (each lH. d, J=l&.00 
Hz. NC.Hi). 3.4 (lH. dd, J=5.125 Hz H3b), 3.70 {3~ s, OCH3), 3. 77 (2H, s, SCH2). 

35 4.92 (lHt m, .l:W, 7.28 (SH. mt Ph-H) 
c. 3-Bromomethylfuran 
A solution of triphenylphosphine (8.45g, 0.0322moles) and 3-(hydroxymethyl)-finn 
(2.93g. 0.02987moles) in dry dichloromethane (30ml) at 0°C was treated with N­
bromosnccinimide (5.74g, 0.03225moles) in solid portions over 10 minutes. The 

40 reaction was stirred at 0°C for 30 minutes and the allowed to wann to 15°C over 1.S 
hours. The reaction was then purified by flash column chromatography on silica gel 
eluted with petroleum ether 40-60°C to give 3-bromomethylfuran as a pale yellow oil 
(3.25g. 68% }. 
d. Methyl 2-(4-benzylthio-2-oxoazetidin-1-yl)-3-(3-ftlryl)propionate). 
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A solution of methyl-(4-benzylthio-2-oxoautidin-1-yl)acetate (3.0g. 0.0113lmoles) in 
dry tetrahydrofman (60ml) at-78°C under nitrogen was treated with a lM solution of 
lithium bis(trimethylsilyl)amide in 1HF (13.Sml, 0.0186moles) over 10 minutes 
keeping the temperature below -74°C. 1,3-DimethyHmidamlidin-2.one (7.smJ.. 

S 0.0687moles) was added keeping the temperature below -74°C. The resulting 
suspension was stirred at-78°C for 30 minutes and then treated with a solution of 3-
bromomethylfuran (3.0g, 0.0186moles) in dry 'lllF (lOml) over 10 minutes keeping 
the temperature below -73°C. The reaction was stirred at -78°C for 1 hour and then 
allowed to warm to -20°C over 30 minutes. The reaction was cooled to -7S°C and 

10 quenched with g1acia:l acetic acid (l.5ml), parliti.tioned between brine (1SOm1) and 
ethyl acetate (150ml). The organic layer was washed with water, dried (MgS04) and 
evaporated to a coloured oil O .81g). Purified by flash column chromatography on 
silica gel eluted_ with 2:1 petroleum ether 40-60°C:ethyl acetate to give methyl 2-(4-
benzylthio-2-oxoazetidin-1-yl)-3-(3-fmyl)propionate as yellow oil (2.35g, 60%, 85:15 

15 diastereoisomer A:B) 
1H NMR 8 (CDCI3) 2.83. 2.90(dd,1=2.4, 15.S Hz, 1 of li3A). 3.17 (m. CHz-furyl, 

li3B,3A), 3.54, 3.80 (2H, 2xs. SCH2A+B), 3.77 (3H, s. CD2CH3). 3.95,4.26 (lH. 
2xm. CliA+B), 4.60, 4.64 (lH, 2xm. li4A+B)• 6.30 (lH. m, furyl-li), 7.30 (6H, m, 
Ph-H. furfyl-H) 

20 e. 2-(4-benzyltbio-2-oxoazetidin-1-yJ)-3-(3-furyl)propionic add 
A solution of methyl 2-(4-benzylthio-2~xoazeticlin-l-yl)-.3-(3-furyl)propionate (2.93g. 
0.00848 moles) in methanol (50ml) at l0°C was treated with a IN sodium hydroxide 
solution (8.Sml, 0.008Smoles) over 30 minutes. The cooling bath was removed and 
the reaction was stirred for l hour. IN NaOH (l.Oml) was added and the reaction was 

25 stirred for 30 minutes, diluted with water (SOml) and evaporated to remove methanol. 
The residue was mixed with water (50ml) and extracted with diethyl ether (50ml). The 
aqueous was acidified with dilute Rel and exttacted with diethyl ether (2x75ml). The 
organic extracts were combined , washed with brine. dried (MgS04). and evaporated 
to give 2-{4-benzylthio-2-oxoazetidin-1-yl)-3-(3-furyl)propionic acid as a cream solid 

30 m.p. 77-80°C (2.73~ 97%, 50:50 distereoisomer A:B) 
1H NMR 8 (CDC13) 2.86, 2.92 {dd, J=2.3, 15.4 Hz. li3), 3.10 (m, CH2-furyl. Hy. 
3.54. 3.79 (2H, m+s, SCH2A+B>· 3.89 (m. Cfls), 4.19 (m. CHA)• 4.23 (lH, bs, 
C02H), 4.57, 4.64 (lH. 2xm, H4A+B). 6.30, 6.37 (lH. 2xbs, furyl-HA+B>· 7.30 (6H, 
m, Ph-H, furfyl-ID 

35 f. N-[6-(4-Fluoropbenyl)hexyl]-2-(4-benzylthio)-2-oxoazetidin-1-yl-3-(3-
fUryl)propionamide (diastereoisomers a and b) 
6-(4-Fluorophenyl)hexylamine (1.59g. 0.00814moles) in dry DMF (75ml) was added 
to a mixture of 2-(4-benzylthio-2-oxoazetidin-l-yl)-3-(3-furyl)propionic acid (2.7g. 
0.00814 moles). 1-bydroxybenzotriazole (I.lg, 0.00814moles), l-cyclohexyl-3-(2-

40 morpholinoethyl)carbodiimide metho-p-toluene sulfonate (3.5g. 0.00826moles) and the 
resulting solution was stirred at room temperature for 19h. The suspension was 
partitioned between aq.NaHC03 (175ml) and diethyl ether (75ml). The layers were 
separated and the aqueous layer was washed with diethyl ether (75ml). The organic 
extracts were combined and washed with brine (x2), dried (MgS04) and evaporated to 

45 an orange oil (3.76g). Purified by flash column chromatography on silica gel eluted 
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with 2: 1 petroleum elher 40-60°C:ethyl acetate to Sive the title compounds as 
colourless oils. 
Diastereoisomer a. l.17g, 28'1t (contains 20% diastereoisomer b) 
1H NMR. 8 {CDC13) 1.2-1.6 (SH, m. 4xCH2). 2.55(2H.t.1=1.9 Hz, CH2Ph), 2. 75. 

s 2.80 (dd, H3). 3.15 (m. Clf2-furyl. H3), 3.7? C3a m. ClL SClfV, 4.30 OH. m, lf4), 
6.23 (lH, bs, furyl-H). 6.85 (lH, m, NB), 6.9-7.4 (llH, m, pF-Ph-lt Ph-H. fmyl-B> 
Diastereoisomer b. 1.36g, 33% (contains 20% diastereoisomer a) 
1H NMR & (CDC13) 1.2-1.6 (SH, m, 4xCH2), 2.55 (2H, t, 1=7.9 Hz, CH2Ph), 2.81, 
2.87 (dd, B3), 3.15 (m, CH2-furyl.H3), 3.70 (2H, s. SCH2). 4.12 (lH, m, CB), 

10 4.57 (lH. m,14), 6.25 (lH, bs, furyl-H), 6.4 (lH. m, NH). 6.9-7.4 (llH, m, pF-Ph-}L 
Ph-IL furyl-ID 
Example 30 (+/.}N·(6-( 4-Fluorophenyl)bexyJ].2-(4-henzyJsulphinyl).2-
oxoazeUdin-l·yl-3-(3-furyl)propionsmlde 
A solution of ( +l+N-[6-(4-fluorophenyl)hexyl]-2-(4-benzylthio )-2-oxouetidin-1-yl-3-

15 (3-fmyl)propionamide (80% diastereoisomer b) (0.30g. 0.00256moles) in 
dichloromethane (2Sml), cooled to -70°C, was treat.ed with a solution of 3-
chloroperoxy benzoic acid (0.80g, 0.00255moles) in dichloromethane (25ml) over 1 
hour maintaining the temperature at -70°C. The cooling bath was removed and the 
reaction mixture was stiired for l hour giving a colourless solution. 'lbe reaction 

20 mixture was diluted with dichloromethane (SOml) and washed with 10% aq sodium 
sulphite solution, sodium hydrogen carbonate solution, water, dried (MgS04)p and 
evaporated to a colourless oil which contained a mixture of diastereoisomers bl+b2. 
Purification by repeated flash column chromatography on silica gel eluted with 1:1 to 
3:1 petroleum ether 40-60°C: ethyl acetate followed by recrystaUisation from ethyl 

2S acetate/petroleum ether 40-60°C gave (+/-)-N-[6-{4-fluorophenyl)hexyl)-2-[4-
benzylsulphinyl]-2-oxoaz.etidin-1 -yl-3-(3-furyl)propionamide (diastereoisomer b2) as 
colourless solid. (0.38g, 28%) m.p. 90-91°C. 
1H NMR ~ (CDC13) 1.2-1.6 (SH, m. 4xCH2>. 2.57(2H.t.1=7.6Hz. CH2Ph), 2.67, 
2.73 (lH, dd, 1=2.S, 15.4Hz.H3). 2.94. 3.01 (lH, dd. J=5.5, 15.4Hz.H3), 3.22 (4H, 

30 m, Clb-furyl, CH2NH). 3.92, 4.05 (each lH, 2xd, J=13.1Hz. SOCiii). 4.41 (lH, m, 
14>. 4.58 (lH. dd, J=:6, 10 Hz. CH). 6.29 (lH, d, J-=0.77Hz, furyl-ID, 6.9-7 .4 (12H, 
m, pF-~h-IL foryl-H, Ph-H. NH> 
Example 31 N·[6-(4-Fluorophenyl)hexyl]·2-(4-benzylsulphinyl)·2-om87.etidfn-1 • 
yl-3-(3.furyl)propionamfde (dlastereoisomer a2) 

35 A solution of N-[6-(4-fluorophenyl)hexyl)-2-(4-benzylthio)-2-oxouetidin-1-yl-3-(3-
furyl)propionamide (80% diastereoisomer a) (1.13g. 0.00222moles) in 
dichloromethane (2Sml), cooled to-700C. was treated with a solution of 3-
chloroperoxy benzoic acid (0. 70g. 0.00223moles) in dichloromethane (25ml) over 1 
hour maintaining the temperamre at -70°C. The cooling bath was removed and the 

40 reaction was slitred for 1 hour giving a colourless solution. The reaction mixture was 
diluted with dichloromethane (50ml), washed with 10% aq sodium sulphite solution, 
sodium hydrogen carbonate solution, water, dried (MgS04), and evaporated to a 
colourless oil which contained a mixture of diaste.reoisomers. Purification by flash 
column chromatography on silica gel eluted with 1:1 to 4: 1 petroleum ether 40-

45 60°C:ethyl acetate gave (+/-)-N-[6-( 4-fluorophenyl)hexyl]-2-(4-benzylsulphinyl)-2-
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oxoazetidin-l-yl-3-(3-furyl)propionamide (diastereoisomer a2) as colo~ oil 
(0.3Ig. 26% ). 
1H NMR g (CDCI3) 1.2-1.6 (8H, m, 4xC.Hz). 2.57 (2H. t. J:7.6Hz. CB2Ph). 2.76. 
2.79 (lH, dd, J=2, 1S.2Hz. Hy, 3.00, 3.04 (lH, dd. J=.5.2, 1S.2Hz, 1i3). 3.30 (4B. m, 

5 CH2-furyl. CH2NH>. 3.93, 4.08 (4H, 2xm~ CR 14, SOClb), 6.29 {lH, s. fwyl-H), 
6.9-7.4 (1 lH, m. pF-Ph-H. furyl-H. Ph-H), 7.88 (lH, m, NH> 
Example 32 ( +/· )-N-[6-(4-Flaorophenyl)hexyl]·2-(4-benzylthio).2-oxoazetidin-1-
yl-3-phenyJ)propionamide (95% diastereoisomer a) 
a. Methyl 2-( 4-benzylthio-2-oxoazetidin-1-yl)-3-phenylpropionate. 

10 A solution of methyH4-benzylthio-2-oxoazetidin-l-yl) acetate (2.03g, 0.00765moles) 
in dry tetrahydrofuran (40ml) at-7S°C under nitrogen was treated with a lM solution 
of lithium bis(trimethylsilyl)amide in hexanes (9.2ml, 0.0092moles) overs minutes 
keeping the temperature below -68°C. 1,3-Dimethylimidazolidin-2-one (S.Oml. 
0.0457moles) was added keeping the tempenture below-70°C. The resulting 

15 suspension was stirred at -75°C for 30 minutes and then treated with a solution of 
benzyl bromide (2.36g. 0.0138moles ) over 5 minutes keeping the temperature below -
70°C. The reaction was stirred for 1.5 hours during which time it reached -20°C. 
The reaction was cooled to -75°C and quenched with glacial acetic acid (l.Oml). 
partititioned between brine (100ml) and ethyl acetate (lOOml). The organic layer was 

20 washed with water. dried (MgS04), and evaporated to a coloured oil. Purification by 
flash column chromatography on silica gel eluted with 2: 1 petroleum ether 40-
60°C:ethyl acetate gave methyl 2-(4-benzylthio-2-oxouetidin-1-yl)-3-
phenylpropionate as yellow soild (1.78g, 65%, 9:1 diastereoisomer a:b) m.p. 66-67°C. 
1H NMR ~ (CDC13) 2.83 (lH. m • IJ3). 3.12 (lH, m. 83). 3.35 (2H. m. CH2Ph), 3.76 

2S (SH. m. OCH3, SCH2), 4.06 (m, CHB). 4.75 ( m, fi4, CH.A), 7.23 (lOH, m. 2xPh-H) 
b. 2-(4-benzylthio-2-oxoazetfdin-1-yl).3-phenylpropionic add 
A solution of methyl 2-(4-benzyltbio-2-oxoazetidin-1-yl)-3-phenylpropionate (1.75g, 
0.00492 moles) in methanol (75ml) at 10°C was treated with a IN sodium hydroxide 
solution (4.92ml, 0.00492moles) over 40 minutes. The cooling bath was removed and 

30 the reaction was stirred for 2 hour. IN NaOH (0.2ml) was added and the reaction was 
still'ed for 60 minutes. diluted with water (SOml) and evaporated to remove methanol. 
The residue was mixed with water (75ml) and extracted with ethyl acetate (50ml). The 
aqueous was acidified with lNHCl and extracted with ethyl acetate (2x75ml). The 
organic extracts were combined washed with brine. dried (MgS04). and evaporated to 

35 give 2-(4-benzylthio-2-oxoazetidin-l-yl)-3-phenyl)propionic acid as a cream solid m.p. 
125-131°C {l.37g. 82%, 40:60 distereoisomer a:b) 
1H NMR ~ (CDC13) 2.8 (lH,m, H3), 3.15, 3.35 (3H. 2xm, CH2-fmyl. H3), 3.53 (m, 
SCH2B}. 3.73 (s, SCl:bA), 4.0, 4.15 (lH. 2xm, CHA+B), 4.07, 4.59 (lH, 2xm, 1i4>, 
S.47 (lH. bs. COJH). 7.08-7.37 (lOH. m. 2xPh-li) 

40 c. (+/.)-N-[6-(4-Fluorophenyl)hexyl]·2-(4-bemylthlo)..2-oxoazetidtn-l·yl-3-
phenyl)propionamide 
6-(4-Fluorophenyl)hexylamine (0.76g. 0.00389moles) in dry DMF (40ml) was added 
U> a mixture of 2-(4-benzylthio-2-ox037.etidin-l-yl)-3-phenylpropionic acid (1.33g, 
0.00389moles), 1-hydroxybenmtriazole (0.S2g, 0.00385moles). N.W-

45 dicyclohexylcarbodiimide (0.8g, 0.00388moles) and was stirred at room temperature 
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for 4b. The suspension was diluted with ethyl acetate (lOOml) and filtered to remove 
urea. The f'tltrate was evapomted to remove ethyl acetate and the residue was mixed 
with aq.NaHC03 (12Sml) and washed with diethyl ether (2x7Sml). The cqanic 
extracts were combined and washed with brine, dried (MgS04),. and evaporated to an 

S oil. This was combined with product from separate reactions (from 0.33g,. 0.96g of 2-
(4-benzylthio-2-oxou.etidin-1-y1}3-phenylpropionic acid) and pudfied by repeat flash 
column chromatography on silica gel eluted with 3:1 P.E.:etbyl acetate to give the title 
compound as a waxy colourless solid, 0.79g. 20% (contains S9b diastereoisom.erb). 
mnrfora: 

10 1H NMR 5 (CDC13) 1.2-1.6 (SH. m. 4xCH2). 2.56 (2H. t. J=7.8 Hz. ClbPh). 2.68, 
2.74 (lH, dd, 1=2.3, 1S.4Hz, li3), 2.99, 3.05 (lH, dd, 1::5.2, 15.4Hz, 83), 3.26 (4H, 
m,NHCH2.CH2Ph), 3.70 (2H, s, SCHi). 3.81 (2H,m,CH..fL).6.9-7.4(151Lm, 
pF-Ph-H. 2xPh-H.NB> . 
Example 33 ( +/· )-N-[ 6-(4-Fluorophenyl)hexyl]-2-( 4-benzylthio)-2-oxoaetidin-1-

15 yJ .. 3-phenyl)propionamide (9890 diastereoisomer b) 
The above chromatography gave the title compound as a colourless soild, 1.0lg, m.p. 
78-80°C, 25% yield (contains 2% diastereoisomer a) 
1H NMR 8 (CDC13) 1.2-1.6 (SH. m. 4xCH2). 2.56 C2a t. 1=1.8 Hz, CB2Ph). 2. 76. 
2.80 (lH, dd. 1=2.4, 1S.6Hz, H3). 3.06. 3.10 (lH. dd, 1=5.4 15.6Hz, H3), 3.24, 334 

20 (4H, ~ NHClb. °-hPh), 3.Sl (2H, s, SCBa). 4.16 (lH, dd, J=S.6. 10.4 Hz. CB). 
4.54 (lH. m. Rt). 6.35 (lH. m. NH>. 6.9-7.4 (14H. m, pF-Ph-H. 2xPh-.ID 
Example 34 N-[6-(4-Flnorophenyl)hexyl]-2-(4-benzyJsulphinyl}2-oxoazetidin-1-
yJ..3-phenyl}propionamide (diastereoisomer a2) 
A solution of N-[6-(4-fluorophenyl)hexyl]-2-(4-benzyltbio~2-oxoazetidin-1-yl-3-

2S pbenylpropionamide (0.76g, 0.00147moles) in dichloromethane (2Sml). cooled to 
-70°C, was treated with a solution of 3-chloroperoxy benzoic acid (0.46g. 
0.00147moles) in dichloromethane (25ml) over 1 hour maintaining the temperature at-
700C. The cooling bath was removed and the reaction was stirred for 2 hour giving a 
colourless solution. The reaction was washed with 10% aq sodium sulphite solution, 

30 sodium hydrogen carbonate solution, water. dried (MgS04), and evaporated to a 
colourless oil (0.89g). Purification by repeat flash column chromatography on silica 
gel eluted with 1: 1. to 2:3 petroleum ether 40°-60°C:ethyl acetate followed by 
recystallisation from diethyl ether I petroleum ether gave N-[6-{4-fluorophenyl}hexyl]-
2-(4-benzylsulphinyl)-2-oxoazetidin-l·yl-3-phenylpropionamide (diastereomomer a2) 

35 as colourless solid. (0.26g, 33%) m.p. 62·63°C. 
1H NMR ~ (CDCl3) 1.2-1.6 (8H, m. 4xCH2>. 2.57 (2H. t.1=7.6Hz. CH2Ph). 2.77, 
2.87 (lH. dd, J=2.2, 15.3Hz., H3), 2.88. 2.93 (lH, dd.J=5.2, 15.3Hz, H3), 3.38 (4H, 
m, CH2Ph, CfuNH), 3.61 (IH, m, 1l4>, 3.83, 4.05 (each lH. 2xd. J=13Hz, SOClb). 
3.99 (lH. m. CH). 6.9-7 .4 (14~ m. pF-Ph-H, 2x Ph-H), 8.06 (lH. m. NH> 

40 v c=<> 1785 cm-1; Found: C. 69.3; H. 6.5; N. S.3%; C31H35FN2~S requires: C. 
69.6; H. 6.6; N. 5.2% 
Example 35 N-[6-(4-Fluorophenyl)hexyl)·l-(4-benzylsulpbinyl)-2-oxoazetidin-1· 
yl-3-pbenyl)propionamide (7990 diastereoisomer al) 
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Evapomtion of column fractions from the above chromatography gave the title 
compound as a colourless foam, 0.2lg, 27% yield. (contains 22% diastereoisomer a2}; 
nmrforal: 
1H NMR 5 (CD03) 1.2-1.6 (8H, m. 4xC!f2), 2.57 (2H, t, l=7.8 Hz, CH2Ph), 2.62, 

s 2.68 (la dd. J=4.7, 14.8Hz,l13), 3.3 {SH, m. H3. CHz-Ph, CH2NH). 3.80 (4H? m. 
RJ. SOCH2. CH). 6.60 (1H. m. NH), 6.9-7.4 (14H, m, p:F-Ph-B, 2xPh-B) 
Example 36 (+I· )-N .. [6-(4-Fluorophenyl)hexyl]-2-(4-benzylsulphinyl)-:Z.. 
oxoazetidin-l-yl-3-phenylpropionamide (diastereoisomer bl) 
A solution of (+/-)-N-[6-(4-fluorophenyl)hexyl]-2-{ 4-benzylthio)-2-oxoue1idin-1-yl-

l O 3-phenyl)propionamide (diastereoisomerb) (0.95g. O.OOI83moles) in dichloromethane 
{25ml), cooled to -70°C. was treated with a solution of 3.cbloroperoxy benzoic acid 
(0.57g, 0.00182moles) in dichloromethane {2Sml) over 45 minutes maintaining the 
t.emperature at -70°C. The cooling bath was removed and the reaction was stir.red for 
2 hour giving a colourless solution. The reaction was washed with 10% aq sodium 

15 sulphite solution. sodium hydrogen carbonate solution, water, dried (MgS04). and 
evaporated to a colourless oil (0.89g). Purified by repeat flash column 
chromatography on silica gel eluted with 1:1 to 1:3 petroleum ether 40-60°C: ethyl 
acetate to separate the diastereoisomer products. Cooling the higher running isomer 
in diethyl ether gave N-{ 6-(4-fluorophenyl)hexyl]-2-( 4-benzylsulphinyl)-2-

20 oxouetidin-1-yl-3-phenyl)propionamide {diastereoisomer b 1) as colourle$ solid. 
. {0.071g, 7%} m.p. 128°C. (contains 4.8% diastereoisomer b2) 
1H NMR & (CDC13) 1.2-1.6 (8H, m. 4xCH2). 2.56 (2H, t. 1=1.8 Hz. CH2Ph), 2.62, 
2.68 (lH, dd, J=4.9, 14.7Hz, Hy, 2.85 (lH, m), 3.25 (2H. m. CH2NH). 3.36, 3.42 
OH. dd, J=2.2, 14. 7Hz, li3), 3.52 (lH, ~ 1 of CHCH2). 3.70, 4.05 (each Ut 2~ 

25 l=lOHz, SOCH2>. 4.20 {lH, m, Ji4.), 4.67 (lH, dd, J=S. 1 lHz, CH), 6. 7-7.4 {lSH. m. 
pF-Ph, 2xPh-H. NH} 
Found: C, 68.9; H, 6.5; N. S. l %; C31H35FN20 3S requires: C, 69.6; H, 6.6; N. 5.2% 
Example 37 (+/-).N-[6-(4-Fb10ropbenyl)hexyJ]-2-(4-benzylsulphinyl)-2-
oxoazetidin-l-yl·3-phenylpropfonamide (diastereoisomer b2) 

30 The lower ronning isomer fractions from the above chromatography were reci:ystallised 
from ethyl acecate/diethyl ether to give N-[6-(4-fluorophenyl)hexyl]-2-(4-
benzylsulphinyl)-2-oxou.etidin-l-yl-3-phenyl)propionamide ( diasrereoisomer b2) as 
colomiess solid. (0.328g, 33%) m.p.84-85°C. 
1H NMR o (CDC13) 1.2-1.6 (8H. m. 4xClb). 2.56 (2H. t. J::::7.8 Hz, CH2Ph). 2.60. 

35 2.65 (lH, dd. l=2.4, 15.6Hz, lh). 2.84. 2.87 (lH, dd, J=5.6, 15.6Hz, H3), 3.21 (3H, 
m, 1 of PhCH2CH). 3.53, 3.59 (lH. dd, J=6.4,14.9Hz, 1 of PhCH2CH ), 3.91. 4.02 
(each IH, 2xd, J=l3.1Hz, SOCH2). 4.34 (lH. m.14}, 4.70. 4.74 (lH, dd, J=6.4. 10. 
CH). 6.9-7.4 (15H, m, pF-Ph-H, 2xPh-H~ NH) 
Found: C, 69.0; H. 6.5; N, S.1 %; C31H35FN203S.l.O%H20 requires: C, 68.9; H. 

40 6.6; N, 5.2% 
Example 38 ( +)·N-[Ci-(4-F1uorophenyl)hexyl]-2-(4-benzyJsuJphinyJ).2-
oxoazeUdin-l-yl-3-phenylpropionamide (diastereoisomer ( +)-b2) 
The above b2 diastereoisomer was separared by chiral HPLC to give the title 
compound as a gum 

45 1H NMR S (CD03) 1.2-1.6 (8H, m. 4xCH2), 2.56 (2H. t, 1=7.8 Hz. CH2Ph), 2.60, 
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2.65 (lll. dd, 1=2.4. 1S.6Hz, B3). 2.84, 2.87 (nL· dd, J=S.6, 1S.6Hz, .B3). 3.21 (3a 
m, l of CH2NH). 3.53, 3.59 {18, dd, J=6.4.14.9Hz. 1 of QbPh), 3.91, 4.02 (each 
lH. 2xd, I=l3.1Hz, SOCH2>. 4.34 (lH, m,li4), 4.70. 4.74 {lH, dd, J=6.4, 10, CB>. 
6.9-7.4 (lSH, m, pF-Ph-H. 2xPh-H, NH) 

5 ao = +35.8° {c=0.4%w/v ethanol) at 20°C 

Example 39 (· )-N-[6-{4-Fluorophenyl)hexylJ-2-(4-benzylsulphinyl)-2-
oxoazetidin-1-yl-3-phenylpropionamicle (diastereolsomer (-)-h2) 
The title compound was a so obtained from the b2 diutereoisomer by chiral HPLC and 
was isolated a gum 

10 1H NMR ~ (CDC13) 1.2-1.6 (SH. m, 4xCH2). 2..56(2H,t,1=1.8 Hz.. ClbPh), 2.60, 
2.65 (lH, dd, 1=2.4, 1S.6Hz, .lh>. 2.84. 287 (lH, dd, J=S.6, 15.6Hz, li3). 3.21 (3a 
m. 1 of CH2NH), 3.53, 3.59 (lH, dd, J=6.4,14.9Hz, 1 of CH2Ph), 3.91, 4.02 (each 
18, 2xd,.1=13.1Hz. SOCH2), 4.34 (lH, m, lf4), 4.70, 4.74 (IH, dd, 1=6.4, 10, CH), 
6.9-7.4 (lSH. m, pF-Pb-H. 2xPh-H, Nli} 

15 ao = -43. 7° (c=0.3%w/v ethanol) at 20°C 
Example 40 (+/-)-N-[6-(4-Fluorophenyl)bexyIJ-2-(4-benzylthio)-.2-oxoueUdin-1-
yl-2-allylacetamide (diastereoisomer a) 
a. Methyl l-( 4-benzylthio-2-oxoazetidin-1-yl)-2-allylacetate 
A solution of methyl-(4-benzylthio-2-oxou.etidin-l-yl) acetate (5.0& 0.01884moles) 

20 in dry tetrahydrofuran (lOOml) at -7S°C under nitrogen was ueated with a lM 
solution of lithium bis(trimethylsilyl)amide in THF (23.0ml, 0.023moles) over 10 
minutes keeping the temperature below -68°C. l,3-Dimethylimidazolidin-2-one 
(12.Sml, O. l 143moles) was added keeping the temperature below -70°C. The 
resulting suspension was stirred at-75°C for 30 minutes and then treated with allyl 

2S iodide (3.lml. 0.0339moles} over 5 minutes. The temperature rose to -6S°C. The 
reaction was stirred at-78°C for 30 minutes and then allowed to wann to -20°C over 
30 minutes. The reaction was cooled to -75°C and quenched with glacial acetic acid 
{Sml). partititioned between brine (lSOml) and ethyl acetate (175ml}. The organic 
layer was washed with brine, dried (MgS04), and evaporated to a coloured oil. 

30 Purification by flash column chromatography on silica gel eluted with 4:1 petroleum 
ether ~60°C:ethyl acetate gave methyl 2-(4-benzylthio-2-oxouer.idin-l-yl)-2-
allylacetate as yellow oil (4.48& 78%, 85:15 diastereoisomer a:b) 
1H NMR ~ (CDC13) 2.7 {2H. m. CH2>. 2.90 (lH, m. H3), 3.27 (lH, m. Ji]), 3.80 (SH, 
m, CQiClh.SCff,), 3.92, 4.23 (lH, 2xm ,CHA..CBs), 4.55, 4.90 (lH, 2xm, JW, 

35 5.16 (28, m. CH=CH2). 5.80 (UI. m. CH=CH2), 7.31 (SH. m. Ph·H.) 
b. 2-(4-benzyltbfo-2-oxoazetidln·l-yl)·2-allyl acetic acid 
A soludon of methyl 2-(4-benzyldlio-2-ox~tidin-l-yl)-2-allyl acetate (4.38& 
0.01434 moles) in methanol (lOOml) at 10°C was treated with a lN sodium hydroxide 
solution (14.3ml, 0.0143moles) over 15 minutes. The cooling bath was removed and 

40 the reaction was stirred for 1.5 hour. lN NaOH {2.0ml) was added and the reaction 
was stirred for 30 minutes, diluted with water (lOOmI) and evaporated to remove 
methanol The residue was extracted with diethyl ether (lOOml). The aquous was 
acidified with dilute HCl, and exttact.ed with diethyl ether (lOOml, SOml). The extracrs 
were combined , washed with brine, dried (MgS04), and evaporated to give 2-(4-
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benzylthio-2-oxoazetidin-l-yl)-2-allylacetic acid as a yellow oil (197g, 95%) 60:40 
distereoisomer a:b 
1H NMR 3 (CDC13) 2.7 (2H. m. Clb). 2.90 (UL m. H'.3). 3.27 {1H. m, 83), 3.80 (m, 
CHB• COzCHJ.SCH2>. 4.12 ( m ,QiA), 4.65, 4.SS (lH, 2xm, JL), S.16 {2H, m, 

S CH=CHi), S.80 (lH. m, CH=CH2}, 7.31 (SH, m, Ph-H,) 
c. (+/-)-N·[fi..(4-Fluorophenyl)hexyl]·2-(4-benzylthlo)-2-oxoazetidln·1·yl-2-
allylacetanilde (90~ diastereoisomer a) 
6-(4-Fluorophenyl)hexylamine (2.Sg, 0.0128mole&} in dry DMF (75ml) was added to a 
mixture of 2-(4-beneylthio-2-oxoazetidin-l-yl)-2-allylacetic acid (3.73g, 0.0128moles). 

10 1-hydroxybenzotriazole (1.75g, O.Ol29moles), 1~1-3-(2-
morpholinoethyl)carbodiimide metho-p-toluene sulfonate (5.42g, 0.0128moles) and 
was stirred at room temperamre for 19h. The suspension was partitioned between 
sodium hydogen carbonate solution (300ml} and diethyl ether (lSOml). The layers 
were separated and the aqueous was washed with diethyl ether (lOOml). The organic 

15 extracts were combined washed with water, dried (MgS04). and evaporated to an oil 
(5.92g). Purified by repeat flash column chromatography on silica gel eluted with 2: 1 
petroleum ether 40-60°C:ethyl acer.ate to give the title compound as a colourless oil. 
l.27g, 21 %yield 
lH NMR S (CDCI3) 1.35-1.6 (8H. m. 4xC!f2), 2.56 (2H. t, J=7Hz, C!f2Ph), 2.65 

20 (2H. m, CH2). 2. 79, 2.85 (lH, dd, J=2.4, 15.4Hz, li3), 3.25 (3H, m. 113. NHCH2). 
3.71 (IH, dd, J=6Hz, CID. 3.82 (2H, s, SCH2>. 4.65 (lH, m,li4). 5.15 {2H, m, 
CH=CHi}. 
5.72 (lH, m, CH=CH2). 6.85 (lH, m. NH.>. 6.9-7.3 (9H, m, Ph-H. Ar-ID 
Example 41 (+/-)-N·l'-C4-Fluorophenyl)hexyl]·2-(4-obeozylthio).2..oxoazeUdin-1-

25 yl-2-allylacetamide (80% diastereoisomer b) 
From the above chromatography the title compound was isolated as a colourless oil, 
1.1 lg, 19% yield . 
le NMR ~ (CDC13) 1.25-1.6 (SH, m, 4xClb), 2.56(2H,t,1=7Hz, CH2Ph), 2.78 
C2a m, CH2). 2.84, 2.91 (lH, dd, J=2.3, 1S.3Hz. li3). 3.25 (3H. m. H3. NHCH2). 

30 3.82 (2H, ~ SCH2.). 4.03 (lH, dd, J=6Hz. CID. 4.65 (lH, m, 14). 5.08 (2H. m, 
CH=CH2). 
5.72 ClH. m, CH=CHz), 6.51 (lH, m. NH>. 6.9-7.3 (9H. m. Ph-!!; Ar-ID 
Example 42 (+/-)-N-[6-(4-Fluoropbenyl)hexyl]-2-(4-benzyJsuJphinyl)-2-
oxoazetidin-1-yJ.2-aJJylacetamide (diastereoisomers a2+a1) 

35 Treatment of 1.2g (0.00256moles) of (+/-)-N-[6-(4-Fluorophenyl}hexyl]-2-(4-
beozyltbio)-2-oxouetidin-1-yl-2-allytacetamide (90%- diasrereoisomer a) with mCPBA 
using the procedure described in Example 34 gave. after similar worlc-up and 
chromatography the title compound as a colourless oil, 0.4lg, 33% yield 
1 H NMR ( diastereoisomer a2) S {CDC13) 1.2-1.6 (SH. m, 4xCH2). 2.56 (2H, t. 

40 J=7Hz. CH2Ph), 2.7-3.3 (6H, m, CHCH2.B3. NHCH2). 3.80-4.20 (3H, m. SOCH2. 
CH), 4.48 (lH, m, &>. S.13 (2H, m, CH=CB2), S.72 (lH, m, C.H=CH2). 6.9-7 .4 
{lOH, m, Pb-H. Ar-li), 7.46 OH. m, NHl 
Enmple 43 (+/ .. ).N-['9( 4-Fluorophenyl)hexyl}-2-(4-benzylsulphinyl)-2-
oxoazetidin-1-yl-2-aJJylacetamide 
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Treatment of 1.0Sg of(+/-)-N-[6-(4-Ruorophenyl)hexylJ-2-(4-benzylthio)-2-
oxoazetidin-1-yl-2-allylacetamide (80% diastereoisomer b) with mCPBA using the 
procedure described in Example 34 gave, aft.er similar work-up and chromatography 
the title compound as a pale yellow oil, 0.38g, 35% yield 

s lff NMR ~ CCDCI3) 1.2·1.6 (88, m, 4xCH2), 2.56 (2H, t. 1=7Hz. CB2Ph), 2.6-3.3 
(6H. m. CHCH2Jl3. NHCH2). 3.95, 4.09 (each lH, 2xd, 1=11.6 Hz. SOCB2), 4.47 
(lH, m, CH), 4.57 (IH, m, .1i4), 5.11 (2H, m, CH=CH2), 5.72 (lH, m, CH=CH2). 
6.9-7.4 (lOH. m, NH. Ph-H. Ar-ID 
ExampJe 44 (+l·)-N-[6-{4-Ftuorophenylbexyl)]-2-[4-benzylsulphinyJ..J. 

10 oxoazetidin-1-yl]butyramide 
a. Methyl 2-(4-benzylthio-2eoxoazetidln-1-yl)butanoate 
A mixture of methyl 2-(4-benzylthio-2-oxoazetidin-l-yl)acetate(l .2 g, 0.0045 mol) in 
dry tetrahydrofuran (20 ml) was treated with lithium hexamethyJdisilaDde solution 
(1 Mol solution in hexane,5.4 ml. 0.0054 mol) and stirred at -78°C for 30 minutes 

15 fanning a precipitate which was broken up with vigorous stining. Following treatment 
with ethyl iodide (0.64 ml,0.008 mol) at -78°C, the insoluble yellow solid dissolved 
fonning a yellow solution. The reaction mixtnre was then left 16 hours at -20°C. 
After cooling to -78°C the solution was treated with acetic acid (0.5 ml) followed by 
partitiong between ethyl acetate and water. The aqueous layer was extracted again 

20 with ethyl acetate and the combined extracts dried (MgS04) and evaporated to a 
brown oil. Purification by flash chromatography (sili~ ethyl acetate/petrol) gave the 
title compound as a mixture of diastereoisomers (colourless oil), 0.3 g, 23% yield. 
1 H NMR ~ {CDC13) 1.02 (3H, d of d, CHzCB.3). 2.07 (2H. m. SCH:i),. 2.92 and 3.25 
(each IH. m. H4s). 3. 76 (2H, d. C!f2), 3.83 (2H, d, CH2). 3.67. 4.16 (lH, m. CID. 

2S 4.64 and 4.94 (lH, m, H3), 7.28 (2xSH, m. Ph} 
b. 2-(4-Benzylthio-2-oxoazetidin-1-yl)butanoic add 

A stirred solution of methyl 2-(4--benzylthio-2-oxoazetidin-l·yl)butanoate (1.40 g. 
0.0047 mol) in methanol (12 ml) was treated with 1 molar potassium hydroxide (5.47 

30 ml). After 16 homs, the methanol was evaporated and the residue diluted with water. 
The aqueous layer was acidified with cooling (ice bath) and the oil which precipitated 

was extracted into ethyl acetate. The combined extracts were dried (MgS04) and 
evaporated to give the title compound as a white oily solid {mixture of 
diastereoisomers), 1.36g. 100% yield. 

35 lH NMR g (CD03} 1.02 (3H, m. CHzCH3), 2.07 (2H, m, SCH2). 2.92 and 3.35 
(each lH, m.H4s). 3.74 (2H. s. CH2). 3.84 (2H. s. CH2). 3.53. 4.10 (1H. m, CH), 
4.71and4.94 (lH. m.B3).6.99, (lH,bs. OH). 7.28 (2xSH, m, PhH) 
c. N-[6-(4-Fluorophenylhexyl)]-l-[4-benzylthio-2-oxoazetidin· l·yl)butanamide 
(mixture of diastereoisomers a+ b) 

40 A mixture of 6-(4-fluorophenyl)hexylamine (0.9Sg.0.0048 mol,Lamattina J. L. EP 
138464 A2 850424 (CA 103:142000)), 1-hydroxybenzotriazole hydrate (0.56g. 
0.0042 mol), 2-{4-benzylthio-2-oxoazetidin-1-yl)-butanoic acid (1.2 g, 0.0043 mol) 
and dicyclobexylcarbodiimide {0.89 g, 0.0043 mol) in dimethylfonnamide (50 ml) was 
sthred for 16 h at ambient temperature. The solvent was evaporated and the residue 

45 treated with ethyl acetate. The insoluble dicyclohexylurea was filtered off and 
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discarded, and the filtrate washed with saturated sodium hydrogen carbonate solution, 
dried (MgS04) and evaporated to an oil. This was purified by t1ash chromatography 
(silica. ethyl acetate/pettol) to give the title compound as an oil (1.47 g. 7S'li yield) 
la NMR a (CDCl3) 0.83-.98,(3H,m~3),1.l-17(6H,m,CH2),l.8-2.l5(4H,m,Cli2) 

S 2.SS (2H, t.CHl),2.88 (1H,m,CB2), 2.99,(2H,m,CH2). 3.46,(1H.,q,CH2). 3.85, 
4.12(1H,q,CH). 3.85 (2H,s,CH2). 3.86 (lad,CH2). 4.65(1H,m,JI4), 6.S(IH,t,NH), 
6.75(1H, t,NH), 6.9-7.33(9H, m,PhH). 
Example 45 N-{6-(4-Fluorophenyl)hexyl]·2-[4-benzyJsnlphinyl·2-oxoazetidin-1· 
yl]bu1anamide. 

10 A solution of N-(6-(4-fluorophenylhexyl)]-2-[4-benzylthio-2-oxoa7.etidin-1-
yl]butyramide (diastereoisomers a &b) (1.27 g. 0.0028 mol) in dichoromethane (50 ml) 
was cooled to -65 to -70°C and a solution of m-chloroperbenzoic acid (0.58 g. 0.0033 
mol) in dichloromethane (20 ml) added dropwise over 15 min. After 3 homs the 
mixture was washed with a mixture of satorated sodium hydrogen carbonate and 

15 saturated sodium sulphite. dried (MgS04) and evaporation gave the title compound as 
a mixture of diastereoisomers al, a2, bl, b2 as an oil, 1.47g 100% yield. 
Ia NMR s (CDC13) 0.93-1.04,(3H,m,CH2CB3).l.I-l.7(6H,bm,-CH2),l.8· 
2.2S(2H,m,CH3CH2) 2.SS (2H, t.CH2Ar).2.6·3.0 (1H,m,3H). 3.05-3.55 
(3H,m,CH2.li3),3.7-(1H,q,CH),3.85,4.12(1B,q,CH),3.85-4.25(2H,m,SCH2),4.5· 

20 4.8S(IH,m,H4),6.45(1H,t.NH). 6.85(1H, t.NID. 6.9·8.1(9H, m.Phlf). 
0.8g of the above oil was purified by chromatography (HPLC, Beckman silica column, 
etbanoVhexane ). to give the isomers described in Examples 4&48. 
Example 46 ( +/-)-N-[6-(4-Flu.orophenyl)hexyl]-2-[ 4-benzylsulphinyl-2-
oxoazetidin-l-yl]butanamide (Isomer al) 

25 Isomer al. on. (0.05g) 
lH NMR S (CD~) 0.83-.98,(3H,t.Cli3),1.2-l.75(6H,m,CH2). 1.99 (2H, 
g,CH3Cli2).2.56 (2H.m.Clf2Ar), 2.78,3.34,(2H,m.H3}3.21,(2H,m,NHCB2). 3.87 
(3H.m.CH,PhCH2). 4.71(1H,mJi4),6.2S(lH,t,NH), 6.9-7.39(9H. m,PhH). 
Example 47 ( +/-)-N·I6-(4-Fluorophenylhexyl)]-2-{4-benzylsulphinyl-2-

30 oxoazetidln·l·yl)butanamicle (isomer bl and b2, 1:3) 
The above procedure yielded O.OSg of the title compounds (bl:b2, 1:3) as an oil 
lff NMR 8 (CDC13) 0.93,(3H,t,Cli3),1.0l,(3H.t.CH3),l.22-1.38(6H,m,CB2), 1.99-

2.1 (2H. m.CH3CH2>. 2.1-2.25 (2H, m,CH3CH2). 2.56 (2H,m,Cft2Ar),. 
2.SS.3.08,(2H.m.H3) 2.68.3.S5,(2H,m.li3).3.18,3.25,(2H,2xm.NHClb). 3.87-4.25 

35 (3H.m.Cll.PhCH2). 4.45,4.51(1:3)(1H,2xmJ!4),6. 75(1H,t.Nl:D, 6.9-7 .40(9H, 
mJ>hH). 
Example 48 N-[6-(4-F1uorophenyl)hexyl]-2-[4-benzylsulpbinyl·2-oxoazetldin-1-
yl}butanamfde {isomer aZ} 

The above procedure yielded 0.05g of the title compound as an oil 
40 lH NMR 8 {CDCl:;) 098,(3H,t,CH3),1.3-1.61(6H,m,CH2). 2.08 (2H. 

qal3CH2),2.56 (2H,m,CI:f2Ar),2.7S,3.19 (each 1H,m..H3),3.26 (2H,m.NHCH2>. 
3.85 CIH.m.CH.). 4.05 (lH,d of d.ArCH2). 4.54(1H.m.!14), 6.92-7.40(9H. m.PhID. 
:Example 49 (+/ .. )-N-[6-(4-FluorophenylheXyl)]-2-(4-benzylsulpbinyl-2-
oxoazetidin-l·yJJpentanamide 

45 a. Methyl 2-(4-benzylthio-2-oxoazetidin-t-yl)pentanoate 
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Substituting propyl iodide (4g. 0.023 mol) for ethyl iodide and using the coaesponding 
amounts of the other reagents in Example 44a gave after purification by flash 
chromatography (silica, ethyl acetate/petrol) the title compound as a mixture of 
diastereoisomers (colourless oil), I.OS g, 2S.39& yield. 

5 la NMR. 3 (CDC13) 0.96 (3H, d of d, CH2CB3), 1.36 (2H, m, CH3C.H2).1.96 (2H. 
m, CH2C.H2),2.90,3.29 (each lH, ~H3s), 3.74 (3H, d, OC!f].), 3.79 (2H, cl. SCH2), 
4.27 (lH, m, CH). 4.64 and 4.94 (lH, m, H4), 7 .29 (SH, m, Ph) 
b. 2-(4-Benzylthio-2-oxoazetidin-1-yl)pentanoic add 
Substituting methyl 2-(4-benzylthio-2-oxoazetidin-1-yl)pentanoare (l.04g, 0.0033 

10 mol) for methyl 2-(4-benzyltbio-2-oxouetidin-l-yl)butanoate and using the 
corresponding amounts of the other reagents in Example 44b gave the title compound 
as a mixture of diastereoisomers (colourless oil), 0.8 g, 82% yield. 
1HNMR6 (CDCl3) 0.96 (3H, d of d, CH2CB3}. 1.40 (2H, m, CH3CH2).l.91 (28, 
m. CH2CH2),2.90,3.29 (each lH. m,H3s). 3.64 (lH. m. OCll],), 3.84 (2H. d, 

15 SCH2), 4.24 (lH, m, CH). 4.64, 4.94 (lff. m, H4),6.4(1H.bs.OH).7.29 (SH. m, Ph) 
c. ( +/-).N-[6-(4-FluorophenylhexyJ)] .. 2-[4-benzylthfo.2-oxoazetidfn.1· 
yl]propanamjde 
Substituting 2-(4-benzyltbio-2-oxoazetidin-l-yl)propanoic acid (0.8g. 0.0027 mol.} for 
2-(4-benzylthio-2-<>xoazetidin-l ·yl)butanoic acid and using corresponding quanlities of 

20 !he other reagents in Example 44c gave the title compound as an oil, l.4g 100%yield 
IH NMR (complex spectmm) 6 (CDC13) 0.93,(3H.m.CH3},1.2-1.6(4H,m,CH2).1.8~ 

2.15(4H,m,CH,2) 
2.55 (2H, t.CH2),2.88 {lH,m,CJb), 2.8,3.3 (lH,d of d,3H>, 2.9.(2H.s.CH2) 
2.95,(2H,s.CH2)3.28,(2H,m,CH2). 3.85 

2S (2H,m,CH2).4.62(1H,q,CH),4.74(1H,mJi4),6.S(lH,t,NID, 6.76{1H, t,NH). 6.9-7.3 
(9H, m,PbH). 
Example 50 (+/-)-N .. (6-(4-chlorophenylhexyl))·2-[4-benzylsulphinyl-2-
oxonefidin· l·yl)propanamide 
A solution of N-[6-(4-fluorophenylhexyl}]-2-[ 4-benzylthio-2-oxoazetidin· 1-

30 yl]pentanamide {diastereoisomers a &b) (0.2g. 0.00042 mol) in dichoromethane (S ml) 
was cooled to -65 to -70°C and a solution of m-chloroperbenzoic acid (0.09 g, 
0.00051 mol) in dichloromethane (5 ml) added_dropwise over 15 min. After 1 hour 
the mixture was washed with a mixtme of saturated sodium hydrogen cad>onate and 
saturated sodium sulphite, dried (MgS04) and evaporation gave the title compound as 

35 a mixture of diMtereoisomers al, a2, bl, b2 as an oil, 0.2g 100% yield. 
la NMR (complex specttum} g (DMSO d6) 0.83-0.95,(3H.m.CH2CH3). 1.1-
l.7(6H,bm.-CH21.2.7 (2H, s.CH2Ar), 2.9 (2H, s.CH2Ar). 3.0S-3.55 (3H,m.C.H2Ji3), 
3.7 (lH.q,C.H}, 3.85. 4.12 (lH,q,CH>. 3.70-4.25 (2H,m.SCH2). 4.6-5.15 (1H.m's.H4), 
7 .0-8.2 (9H, m,PhH). 

40 Example 51 N..(BenzyJ)-2-[4-benzylsulphinyl-2-oxoazetfdln-1-yJ)propionamide 
(diastenoisomer b1&b21:1.5) 
Treatment of N-(benzyl)-2-(4-benzylthio-2-oxou.etidin-1-yl]propionamide 
{diastueoisomer b, Example 20) (1.31 g) with mCPBA under the conditions described 
in Example 12 gave the title compound as a mixture of diast.ereoisomers (b l:b2 1:1.5) 

45 1.14 g, colourless solid, m.p. 110-3°C 
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Example 52 N-(Benzyl)-2-[4-benzylsulphinyl-2-oxouetidin-l·yl]propionandde 
(89'11 dfast.ereoisomer al} 
Tmatment of N-(benzyl)-2-[4-benzylthio-2-oxouetidin-l-yl]propionamide 
(diastereoisomer a. Example 19) (1.31 g) with mCPBA under the conditions described 

S in Example 12 gave the title compomid as a mixture of diastereoisomers which were 
separated by crystallisation to give predominantly diastereoisomer al as a colourless 
solid, m.p. 1S0-3°C 
Example 53 N-(Benzyl).2-{4.benzylsulphinyJ..2-oxoazetidin-l·yl]propionamide 
(82% diastereoisomer a2) 

10 The mother liquors from the above recryatalUsation were evaporated and .recrysta1llsed 
to give the title compound as predominantly the diastereoisomer a2, 0.67 g, m.p. 134-
S°C. 
Example 54 R-Methyl4{(4-allyloxycarbonyl)benzylthio]·2-oxom:etldln-1-
ylacetate 

15 a. (-)-(R)-4-(4-(AllyloxycarbonyJ)benzyltbio)-2-oxoazetidin-I ·ylacetic add 
4-(4-(Allyloxycarbonyl)benzylthio )-2-oxoamtidin-l-ylacetic acid ( 3.41 g. 10.2 
mmol) and cinchonidine (2.99 g, 10.2 mmol) in ethanol (40 ml) were heated to 
boiling when a clear solution was obtained. On standing for 90 min. the crystalline 
salt which had precipitated was filtered off, and recryst.allised from ethanol (20 ml). 

20 The solid obtained was stirred vigorously with ether and water whilst acidifying with 
diL hydrochloric acid, and when complete solution was ob~ed the layers were 
separated and the aqueous layer further extracted with ether. The combined extracts 
were dried (MgS04) and evaporated to an oil which crystallised on tri.turation with 
light petrol to give the title compound as white crysral~ m.p. 74-6°C, 6.7 g, 50% 

25 yield 
fl.o'IJ = -24.2 (c. 0. 7 w/v CHCI,. 25°C) 
'H NMR S (CDC13} 2.97 OH. dd, H3a). 3.26, 4.07 (each IH, CB2CO, d), 3.42 (lH, 
dd, H3b), 3.70 (3H. s. CB30), 3.81 (2H. s. SCih). 4.83 (2H. m. CH20), 4.93 (lH, 
dd, H4), 5.35 (2H. m. CH2CH), 6.03 UH. m, CHCH2), 7.39 (2H, d, Pb-H). 8.02 (2H, 

30 d.Ph-H) 
b. R-methyl-4-[( 4-a1Jyloxycarbonyl)benzyltbioJ·2-oxoazetidin-l·ylacetate 

A suspension of anhydrous potassium carbonate (8.88g), R-4-{(4-
allyloxycarbonyl)benzylthio]-2-oxoazetidin-l-ylacetic acid (21.55g) in N­
methylpyrollidinone {100ml) was treated with methyl iodide (10.94g) and stirred at 

35 room temperature for 2 homs. After a further (LOg) methyl iodide was added the 
reaction was stirred for 30 minutes, partitioned between brine (SOOml) and diethyl 
ether (500ml). The aqueous layer was washed with diethyl ether (500ml) and the 
organic extracts were combined, washed with water (x2), brine, dried (MgS04).and 

evaporated to an orange oil (22. lg). Purified by flash column chromatography on 
40 silica gel eluted with (1:1) P.E. 40-60°C: ethyl acetate to give R-methyl-4-[{4-

allyloxycarbonyl)benzylthio]-2-oxoaz.etidin-1-ylacewe as a yellow oil (20.0g. 89%). 
1H NMR & (CDCl3) 2.94, 3.01 (lH. dd, 1=2.2, 15.3Hz, li3), 3.26 (lH. d. 1=18.lBz, 1 
of NCH2>. 3.39. 3.46 (lH. dd, J=5.l. 15.3Hz.113>. 3.7 (3H. s. COiCH3), 3.81 (211. 
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s, SCli2), 4.03 (IH, d, J=l8.1Hz. l of NCib),4.83 (2H, m.CQiC.li2), 4.93 (lH, m, 
B4), 5.37 (2H, m, Cli2=CH}. 6.04 (lH. m, CHz=CID. 7.39 (2H. m. Ar-B), 8.02 (2H. 
m,Ar-ID 
c. R,R-Methyl-2-(4-[(4-aJlyloxycarbonyl)benzyltbio]-2-omazetidin-1· 

S yl)propionate and s,a. Methyl-2-(4-{(4-allyloxycarbonyl)benzylthio]·2-
oxoazetidin-1-yl)propionateA solution of R-methyl-4-((4-
allyloxycarbonyl)benzylthio]-2-oxouetidin-l-ylacetate (13.Zg) in anhydrous 
tetrahydrofman (250ml}, cooled to -75°C under niuogen, was treated with a lM 
solution of lithium bis(trimethylsilyl)amide in THF (46.3ml) over 10 minutes keeping 

10 the temperature below -70°C. The red solution was cooled back to -7S°C and 1,3-
dimethyl-imidazolidinone (30.Sml) was added keeping the temperature below -70°C. 
The resulting suspension was stiired at-7S°C for 30 minutes and then treated with 
methyl iodide (4.3ml) over 1 minute and the temperature rose to -68°C. The. reaction 
was stined at -75°C for 1.5 hours and then allowed to wann to -20°C over 30 

15 minutes. The reaction was cooled to -7S°C and quenched with glacial acetic acid 
{3.Sml). partititioned between water (300ml) and diethyl ether (250ml). The aqueous 
was washed with ether (250ml) and the organic extracts were combined washed with 
brine (x3). dried (MgS04) and evaporated to a coloured oil (7 .8 lg). 1H nmr indicates 
a ratio of approximately 50% R.R (diastereoisomer a): 35% S.R (diastereoisomer b) : 

20 15% starting materiaL Purified by repeat flash column chromatography on silica. gel 
eluted with [2:1] petroleum ether 40-60°C:ethyl acetate to give the products as 
various mixtures (12.06g, 88%). 
d. R,R-2-{4-[( 4-allyloxycarbonyl)benzyltbio]-2-oxoazetidin-1-yl}propionic acid 
and S,R-2-{4-[{ 4-allyloxycarbonyJ)bemylthio]·l-oxoazetidin-1-yJ}propionic 

25 add.A solution of methyl-2-{ 4-[(4-allyloxycarbonyl)benzylthio)-2-oxouetidin-l­
yl}propionate (2.6Sg) in tetrahydrofuran (SOml) was cooled to 3°C and tteated with 
IN sodium hydroxide solution (7.Sml) over 1 hour. The cooling bath was removed 
and reaction mixture was stirred for 30 minutes and a further l.Oml of lN sodium 
hydroxide solution was added. The reaction was stirred for 30 minutes, brine (75ml) 

30 was added and the reaction mixture was extracted with diethyl ether (75ml). The 
aqueous was acidified with 2NHCI and exttacted with diethyl ether (2x75ml). the 
extracts were combined, washed with water, dried (MgS04), and evaporated to give a 
mixture of (R.4-R} and {S,4-R)-2-(4-[(4-allyloxycarbonyl)benzylthio]-2-
oxoazetidin-1-yl}propionic acid and des a-methyl analogue as an orange oil (2.SOg, 

35 98%).e. (S,4-R)-N-[6-( 4-FluorophenyJ)hexylJ-2-[(4-aUyoxyaarbonyl)benzylthio]-
2-oxoazeUdin-1-ylpropionanlide 
A mixture of 6-(4-fluorophenyl)hexylamine (1.38g)t 2-{4-[(4-
allyloxycarbonyl)benzylthio]-2-oxouetidin-l-yl}propionic acid (mix1ure of 
diasteroisomers) (2.47g), 1-hydroxybenzottiazole (0.95g) and 

40 dicyclohexylcarbodiimide(l.46g) in dimethylfonnamide (SOml) was stirred at room 
temperature for 4 hours. The reaction mixture was treated with diethyl ether (100ml) 
and filtered to remove dicyclohexylurea. The filtmte was washed with saturated 
sodium hydrogen carbonate solution. brine, dried (MgS04) and evaporated to dryness. 
Pwified by flash column chromatography on silica gel eluted with [2: l] P.E. 40-60°C 
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to give S,R-N-[&.(4-fluorophenyl)hexyl]-2-[(4-allyoxycarbonyl}benzybhio]-2-
oxouetidin-l-ylpropionamide (diastereoisomer b) as a yellow oil (0.479g,.13.4%) 
1H NMR 8 (CD03) 1.32-1.6 (13H, m, CB3. 4xClb). 2.56 (2H, lp 1==7.6Hz. ClbPh). 
2.8~ 2.87 (IH, dd, J=2.3, 15.3Hz, .fi3), 3.1-3.3 (3H. m. NHCHz, li3). 3.86 (2H, s, 

5 SCH2>. 4.10 (lH, q, CHCH3), 4.69(1H, m, H.il. 4.83 {2H. m, C~Clf2), S.37 (2B, 

m. CH2=CH). 6.02 (lH, m, CH2=ClD. 6.43 (lH, ~NH>. 6.94 {2H, m. p-F-Ph-lD. 
7.10 (2H,m, p-F-Ph-B), 7.37 (2H, m. Ar-li), 8.09 (28. m, Ar-ID 
Example SS. (a..S,4-R,SS)-N·(6-(4-Fluorophenyl)hexyl}·2-[(4-
allyloxycarbonyl)benzyJsulphlny1]·2-oxoazetfdln·1-ylproplonamide 

10 A solution of S~-N-[6-{4-Fluorophenyl)hexyl]-2-[(4-allyoxycarbonyl)benzylthio]-2-
oxoamtidin-l-ylpropionamide (l.20g) in dichloromethane (2Sml). cooled to -7S°C, 
was treated with a solution of mcpba (0.7lg, leq) in dicbloromethane (2Sml) dropwiSe 
over 1 hour. The cooling bath was removed and the reaction mixtme was stiJTed for 2 
hours. diluted with dichloromethane (25ml) and washed with 10% aqueous sodimn 

15 sulphite (50ml), saturated sodium hydrogen carbonate solution (50ml), water. dried 
(MgS04) and evaporated to an orange oil. Intially purified by flash column 
chromatography OD silica gel eluted with ethyl acetate and then by prepm.tive hplc to 
give S,IU-N-(6-(4-fluorophenyl)hexyl]-2-{(4-allyloxycarbonyl)benzylsulphinyl]-2-
oxouetidin-l-ylpropionamide (diastereoisomer b2) as colourless oil. Solidifies OD 

20 standing (0.24g, 19.4%). 
1H NMR B (CDC13) 1.32-1.6 {13H, m. CH3. 4xCli2). 2.56 (2H, t. I=7.6Hz. ClhPh), 
2.83. 2.87 (lH. dd, 1=2.4. 15.3Hz, li3), 3.1-3.3 (3H, m. NHCH2. li3), 3.96, 4.08 (2H, 
2xd, I=13Hz, SOCH2>. 4.4 (lH. q, CHCH3). 4.60 (lH, m,li4), 4.84 (2H. m, 
CQiCH2>. 5.,37 (2H, m. Clh=CH), 6.04 (IH. m, CH2=CID, 6.94 (3H, m, NlL p-F-

25 Ph-l:l), 7.10 (2H. m, p-F-Ph-li), 7.37 (2H, m. Ar-ID. 8.09 (2H, m, Ar-ID 
Example S6. (u-S,4-R,SS)-N-(6-(4-Fluoropbenyl)bexyl]·l-[ 4-
carboxybemylmlphinyl]·2-oxoazetfdin·1-ylpropionamide 
A solution of (a-S, 4-R, SS)-N-[6-(4-Fluorophenyl)hexyl]-2-[(4-
allyoxycarbonyl)benzylsulphinyl]-2-oxou.etidin-1-ylpropionamide (Example 55, dia 

30 b2) (0.24g) • terakis(triphenylphosphine)palladiwn (0) (15mg) and 
triphenylphosphine (6mg)i in dry dichloromethane (5ml) was treated with pyrollidine 
(0.039ml) and the reaction was stirred at room temperature for 20 hours. The 
reaction mixturewas treated with dichloromethane (50ml) and water (25ml) and 
acidified with 2NHCI. Brine (75ml) was added to the emulsion. the layers were 

35 separated and the aqueous was washed with dichloromethane (2x50ml). The organic 
extracts were dried (MgS04) and evaporated to a yellow gum {0.22g) and purified by 
flash column chromatography on silica gel eluted with 50:50: 1 
dichloromethane:acetone:acetic acid to give (a-S, 4-R, SS)-N-[6-( 4-
tluorophenyl)hexyl]-2-[(4-allyoxycarbonyl)benzylthio]-2-oxoazetidin-l-

· 40 ylpropionamide as a brown foam (0.123g, 56%). 
1HNMR 8 (CDCI3) 1.32-1.6 (13H, m, CH3, 4xCJi2), 2.55 (2H, t, J=7.6Hz, Cli2Ph). 
2.84, 2.88 (lH. dd, 1=2.4. 15.2Hz, H3), 3.1-3.3 (3H, m, NHCH2. I13). 4.04, 4.10 (2H, 
2xd, J:::l3Hz. SOCH2). 4.4 (lH, q, CHCH3). 4.68 (lH, m, l4), 6.94 (3H, m, NH. P­
F-Ph-ID. 7 .10 (2H, m, p-F-Ph-ID. 7 .39 C2H. m. Ar-ID. 8.06 (2H. m. Ar-ID 
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Example 101 • ( +/·)-4-{Pyrid-2-yJmethyltbio)-1-(4-phenyl-2-oxobutyl)azetidin-2-
one 
a) (+/-)-4-(Pyrid-2-ylmethyltldo)azelidia-2-one 
Sodium (0.935 g. 40 mmol) was dissolved in ethanol (100 ml), then 2-

5 (mercaptometbyl)pyridine (5.0 g, 40 mmol) was added and stirred 10 min at room 
temperature. A solution of 4-acetoxyuetidin-2-one in ethanol (SO ml) was added 
dropwise, and stirring continued for a further 30 min. The solvent was evapomtecl, 
water was added. and the product extracted into ethyl acetate. Drying and evaporation 
gave an oil which slowly aystallised and was triturated with petroleum ether to give 

10 the title compound (S.3 g). m.p. 99-100°C. 1H NMR (CDC13) B 2.84 (lH, dd), 3.34 
(lH, dd}, 3.95 (2H, s). 4.86 (lH, dd),. 6.58 (lit brs). 7.17-7.34 (2H, m). 7.65-7.72 
(lH. m). 8.50-8.53 {lH, m). 
b) (+/-)-4-(Pyrid-2-ylmethyltbio)-1..(4-phenyJ-2-oxobutyl)azetidin-2-one 
A mixture of (+/-)-4-(pyrid-2-ylmethylthio)azetidin-2-one (5.3 g. 27 mmol), l-bromo-

15 4-phenyl-2-buta11one (6.8 g. 30 mmol), tetrabutylammoniwn bromide (0.87 g. 2 7 
mmol), finely powdered KOH (1.7 g. 30 mmo1) and di}' 11IF (100 ml) was stirred at 
room temperatQre for 2 hours,. then poured into water and extracted with ether. 
Chromatography (silica, dichloromethane) of the organic extracts and crystallisation 
from ether gave the desired product {2.5 g), m.p. 56-58°C. 1H NMR (CDC13) a 2.70 

20 (2H. t). 2.90 (2H, t), 3.01 (lH, dd)~ 3.43 (lH, dd), 3.57 (IH. d), 4.11 oa d), 3.84 ( 
2H. s). 4.98 (lH. def). 7.15-7 .32 (7H. m), 7 .60-7.67 (lH, m). 8.4S.8.Sl (lH. m). 
Example 102 • ( +/-)-4-(Pyrid-2-ylmethyJsulphinyJ)-l·(~phenyl·l­
oxobutyl)azetidin-2-one (diastereomer 1) 
A solution of ( +/-)-4-(pyrid-2-ylmethylthio). l-(4-phenyl-2-oxobutyl)az.etidin-2-one 

25 (2.4 g. 7 mmol) in dichloromethane (50 ml) was cooled to -60°C and a solu1ion of m­
cbloroperoxybenzoic acid (1.46 g. 8.4 mmol) in dichlorometbane (50 mJ) was added 
dropwise. Stirring was continued at this temperature for 1 hour, then the mixture was 
poured into an aqueous solution of sodium sulphite and sodium bicarbonate. The 
organic layer was dried and evaporated, and the residue triturated with ethyl acetate. 

30 Recrystallisation from ethyl acetate gave a single diastereomer (0.66 g), m.p. 123-
1250C. 1H NMR 3 (CDCl3) 2.74 (2H, t), 2.92 (2H, t), 3.01 (lH, dd), 3.33 (lH, dd), 
3.84 (lH. d). 3.98 (lH. d), 4.13 (lH. d). 4.40 (lH. d). 4.92 (lH. dd), 7.15-7.35 (7H. 
m), 7.70-7.80 (lH, m), 8.56 (lH, m). Vc=o 178S cm-1 (~) 
Found: C. 63.63; H. S.62; N, 7.97% 

3S C1glil()N203S requires: C. 64.02; H. 5.66; N. 7.86% 
Example 103 - (+/-)-4-(Pyrld-2-ylmethylsulphfnyl)·1·(4-phenyl-2-
oxobutyl)azetidin·2-one (diastereomer 2) 
The mother liquors from the ethyl acetate trituration in example 102 were 
iec.rystallised twice from ethyl acetate/ether to obtain a sample of the second 

40 diastereomer, contaminated with 20% of diastereomer 1 (0.34 g), m.p. 70-72°C. 1H 
NMR 3 (CDCl3) 2.69-2.77 (2H. m), 2.77 {lH, dd), 2.90 (2H, t), 3.26 {lH, dd), 4.17 
(2H. s),4.22 (lh, d), 4.37 (IH, d), 4.79 (lH,. dd), 7.14-7.34 (7H. m). 7.69-7.74 (llL 
m}, 8.56-8.57 (lH, m). 
Vc=o 1785 cm·l (CCLµ 

45 Found: C. 64.07; H. 5.65; N, 8.22% 
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C1~:zoN2~S requires: C, 64.02; H, 5.66; N, 7.86'J> 
Example 104 • (+/-)..N-(6-Phenylhex-t-yl)+(pyricJ-4-ybnetbylthlo)-2-oxoaetldin-
1-ylac:etamide 
a) (+/· )-4-(Pyrid-2-yJmethylthlo)azetldln-2-one 

S The synthesis was cmied out as in example Ia. using 20 mmol each of 4-(acetylthio­
methyl)pyrldine and 4-acetoxy.u.etidin-2-one. Chromatography (silica, 0-4% MeOH in 
CH~u gave the title compound as an oil (2.7 g}. IH NMR 5 (CDC13} 2.87 OH. dd). 
3.34 (lH, dd), 3.80 (2H. s). 4.70 (lH. dd). 7.03 (lH br. singlet). 7.26~7.30 (2H, m), 
8.51-8.59 (2H, m). 

10 b) (+/-)..N-(6-Phenylhex·l-yl)-4-(pyrid-4-ylmethyltbio)-1-oxoueddin-1· 
yJacetamide 
The synthesis was cmied out as in example 10lb,. usmg 8.5 mmol of (+/-)-4-{pyrid-2-
ylmethylthio)azetidin-2-one (8.5 mmol), N-(6-phenylhex-l-yl)-2-bromoaretamide (9.4 
mmol), tetrabutylammonium bromide (0.94 mmol) and powdered KOH (9.4 mmol) in 

15 dry THF (SO ml). Chromatography (silica, 0-2% MeOH in EtOAc) gave the title 
compoundasanoi1(2.2g). 1HNMR8(CDCI3) 1.27(4H.m),1.46-1.66 (4H,m). 
2.59 (2H, t), 2.91 {lH, dd), 3.22 (2H, m), 3.39 (lH, d.d), 3.47, {IH. d). 3.72-3.89 (3H, 
m), 4.91 OH. dd). 6.23 (IH. br. triplet), 7.14-7.30 (7H. m). 8.53-8.57 (2H. m). 
Example 105. (+/..)-N-(6-Phenylhex-1-yl)-4-(pyrid-4-ylmethylsulphinyl)-2-

20 oxoazetidin-1-ylacetamide (diastereomer 1) 
The synthesis was carried out as in example 102, using (+/-)-N-(6-phenylhex-1-yl}4-
(pyrid-4-ylmerhylthio)-2-oxoazetidin-l-ylacetamide (2.1g,5.1 mmol). 
Recrystallisation of the crude product from ethyl acetate/ether gave a single 
diastereomer (0.55 g). m.p. 126-127°C. 1H NMR S (CDCI3) 1.31-1.35 (4H, m), 1.48-

25 1.64 (4H. m). 2.59 (2H, t). 3.01 (IH. dd), 3.23 (2H. dt), 3.46 (IH. dd), 3.82-3.90 (3H, 
m). 4.03 (IH, d). 4.70 (lH, dd), 6.36 (lH. brtriplet), 7.15-7.29 (7H. m), 8.64-6.66 
(2H. 7m). vc=o 1794, 1745cm·l (CC4) 
Found: C. 64.37; H. 6.74; N, 9.75% 
C23H29N303S requires: C. 64.61; H. 6.84; N, 9.83% 

30 Example 106 • ( +/-).N-(6-Pbenylbex-1-yl)-4-(pyrid-4-ylmetbylsulphinyl)-2-
oxoazetidin-l·ylacetamicle (diastereomer 2) 
The mother liquors from example 105 crystallised from ethyl acetate/ether to give a 
sample containing 86% of the second diastereomer (O.S g) • m.p. 89-91°C. 1H NMR S 
(CDC13) 1.33-1.37 {4H. m} 1.50-1.60 (4H. m) 2.60 (2H. t), 3.00 (IH. dd). 3.21-3.33 

35 (3H. m). 3.95-4.03 (3H, m). 4.18 (lH, d), 4.71 (lH, dd), 6.70 (lH, br. triplet), 7.15-
7.29 (SH, m), 8.64-8.66 (2H, m). De=o{CC4) 1795.1766. 
Found: C, 64.53; H. 6.72; N, 9.84% 
C23H29N303S requires: C, 64.61; H, 6.84; N, 9.83% 
Examp1e 107 - ( +J-)·N-(6-Phenylhex·l·yl)-4-(l-o.xopyrid-4-ylmethylsulphonyl)-2-

40 oxoazetidin-1-ylacetamide 
A solution of ( +/-)-N-( 6-phenylhex-l-yl)-4-(pyrid-4-ylmethylsulphinyl)-2-oxoazetidin­
l-ylacetamide (0.2 g, 0.47 mmol) and m-chloroperoxybenzoic acid (excess) in 
dichlorometbane (30 ml) was stirred at room temperature for 2 hours, then wodced up 
as in example 102. Chromatography (silica. 0-5% MeOH in CH,02) gave the title 

45 compound (0.17 g), m.p. 72-74°C. 1H NMR 5(CDCly1.33-1.37 (4H, m). 1.50-1.65 
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(4H, m), 2.60 (2H, t), 3.24-3.30 (2H, m), 3.38 {lH, dd), 3.86 (lH, d), 4.06 {lH, d), 
4.30 (lH, d)., 4.54 {lH, d), S.00 (lH, dd), S. 76 (lH, br. triplet), 7 .15-7 .20 (3H, m) 
7.26-7 .30 (211, m), 7 .40 (211. d), 8.22 {2H. d). v_ 1780 cm·1 (KBr} 
Pound: C 59.41; H 6.18; N9.05 

5 Ci3H2~305S .0.2H20 requires: C 59.64; H 6.41; N 9.07 
Example 108 .. (+/-)..N-(6-Phenylhex-1-yl}4(2-furyJmethyJtlaio)-2-oxcmetidin-1· 
ylacetamide 
a) (+/ .. )-(2-Furylmethylthio)azetidin-2-one 
The synthesis was cm:ried out as in example 10 la. using .furfuryl mercaptan (42.5 

10 mmol) and ~toxyazetidin-2-one (38 mmol). Chromatography (sllic~ 1:1 pet. 
ether/CH20i> gave the title compound as an oil (5.5 g}. 1H NMR & (CDCly 2.86 (lH, 
dd)., 3.36 (lH. dd), 3.86 (2H, s). 4.79 (lH, dd), 6.06 (lH. br. singlet), 6.21-6.23 (lH, 
m), 6.33-6.35 (llH. m), 7.37-7 .39 (lH, m). 
b) (+/ .. )-N..(6-Phenylhex-1-yl)-4-(2-furylmetbyltbio)-2-oxoazetidin-1· 

15 ylacetamide 
The synthesis was carried out as in example lOlb, using (+/-)-4-(2-furylmethyltbio)­
uetidin-2-one (10 mmol), N-(6-phenylhex-l-yl)-2-bromoacetamide (10 mmol), tetra­
butylammonium bromide (1 mmol), and powdered KOH (11 mmol) in dry 1HF (150 
ml). Chromatography (silica. EtOAc/pet ether) gave the title compound as an oil (3.4 

20 g). lH NMR S (CDC13) 1.31-1.40 (2H. m). 2.60 (2H. t). 2.97 (la dd), 3.19-3.28 
(2H, m), 3.43 (lH, dd), 3.65 (lH, d), 3.83 (lH, d), 3.84 (2H, d). 4.91 (lH, dd), 6.13 
(lH. br. triplet), 6.22 (lH, m). 6.31 (lH, m). 7.14-7.36 (6H. m). 
Example 109 • ( +/-).N-(6-Phenylhex-1-yl)-4-(%-furylmethylsulphinyl)-2-
oxoazetidin·l-ylacetamide (diastereomer 1) 

25 The synthesis was carried out as in example 102. using (+f-).N-(6-phenylhex-l-yl)4-
(2-fwylmethylthio)-2-oxoazetidin-l-ylacetamide (2.9 g. 7.2 mmol). Recrystallisation 
of the crude product from ethyl acetate gave a sample containing about 99% of 
diastereomer 1 (0.2 g). m.p. 16Q..161°C. 1HNMR b (CDC13) 1.32-1.36 (4H, m) 1.50-
1.63 (4H, m}, 2.60 (2H. t), 3.01 (lH, dd), 3.18-3.30 (2H, m). 3.42 (lH, dd), 3.76 (lH, 

30 d), 4.00 (lH, d). 4.10-4.16 (2H, m), 4.60 (lH, dd), 6.42 (2H. m). 6.55 (lH. br. 
triplet), 7.16-7.19 (3ltm), 7.25-7.29 (2H. m), 7.43 (lH. m). nc=o 1748, 179lcm·l 

<CC4> 
Found: C, 63.18; H, 6.59; N. 6.77% 
~H28N204S requires: C, 63.44; H, 6.78; N, 6.73% 

35 Example 110 • (+1-)-N..(6-Phenylhex·l·yl)-4-(2-fu.rylmethylsulphinyl)-2-
oxoazetlclln-1-ylacetamide (cllastereomer 2) 
The mother liquors from example l 09 were purified by chromatography (silica, 0-2% 
MeOH in CH20z) and recrystallisation from ether/ethyl acetate to give a sample of 
diastereomer 2 containing 5% of diastereomer I (1.08 g), m.p. 61-62°C. •a NMR S 

40 (CDCl3) 1.33-1.37 (4H, m), 1.51-1.63 (4H. m). 2.60 (2a t), 3.00 (la dd). 3.23-3.30 
(3H, m), 3.98 (lH, d), 4.29 (111, d), 4.12 (lH, d), 4.24 (lff. d), 4.61 (lH,dd), 6.42 
(2H. m), 7.15-7.18 (3H. m), 7.25-7.31 (3H, m), 7.44-7.45 (lH, m). vc=ol793cm·l 
(CC4) 
Found: 

45 C22H28N20 4S requires: 
C, 63.41; H, 6.63; N, 6.80% 
C, 63.44; H. 6.78; N, 6. 73% 
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Example 111 • (+/-)-N-(6-Phenylhex-1-yl)-4-(2-furylmetlaylsulphonyl)-2-
oxoazetidin·l·ylacetamide 
The synthesis was carried out as in example 107, using N-(6-phenylhex-l-yl)-4-(2-
furylmethylsulphiny1}2-oxouetidin-l-ylacet.amide (0.10 g). Trituralion with ether 

S gave the title compound (0.065 g). m~p. 102-104°C. 1H NMR8 (CDC13) 132-1.36 
C4a m), 1.49-1.64 (4H. m), 2.60 (2H, t), 3.12 (lH, dd). 3.22-3.29 (3H, m), 3.94 (lH. 
d). 4.03 (lH, d), 4.38 (lH. d), 4.45 {lH, d), 4.89 (lH. dd), 6.00 (lH, br. triplet), 6.44-
6.46 (lH. m), 6.55-6.56 (lH, m), 7.16-7.19 (3H, m). 7.'25-7.29 (2H, m), 7.46-7.47 
c1a m). vc:=o 1797 cm·l CCC4) 

10 Found: C, 60.15; H. 6.32; N, 6.SO«I> 
C22H28N205S .0.3H20 requires: C, 60.34; H, 6.58; N, 6.40% 
Example 112 • ( +/-)-N-(6-[ 4-Fluorophenyl]bex· l·yl)-4-(2-furylmethyltblo)-2. 
oxoazetidin-1-ylac:etamide 
The synthesis was carried out as in example lOlb. using {+1-)-4-(2-furylmethylthio)-

15 azetidin-2-one (15 mmol), N-(6-(4-fluorophenyl)hex-l-yl)-2-bromoacetamide* (15 
mmol), tetrabutylammonium bromide (1.S mmol}, and powdered KOH (16.5 mmol) in 
dry TIIF {100 ml). Chromatography (silica. 0-2%.MeOH in CH102) gave the title 
compound as an oil (3.4 g). 1H NMR S (CDC13) 1.25-1.64 (8H. m}. 2.57 (2H. t), 2.98 
(lH. dd), 3.23 (2H. dt), 3.43 (lH. dd}. 3.67 ·(IH. d), 3.76-3.91 (3H. m). 4.90 (IH. dd). 

20 6.10 (lH. br. triplet). 6.22 (lH. d), 6.31 (la dd). 6.90-6.98 (2H. m), 7.08-7.18 
(2H,m), 7.36 (lH, m). 
*obtained by treating of 6-(4-fluoropbenyl)hexylamine (2.0g) and Huni.g's base (l.33g} 
in dry dichloromethane (25 ml) with bromoacetylbromide {2.07g) in dichloromethane 
(10 ml} at 0-5 °C. 

25 Example 113 .. ( +/-)-N-(6-[ 4-Fluoropbenyl]hex-l-yl)-4-(2-furylmethylsulphinyl)-2-
oxoazetldin-1-ylacetamide (diastereomer 1) 
The synthesis was carried out as in example 102. using (+/-)-N-(6-(4-fluorophenyl)­
hex-l-yl)-4-(2-furyhnethylthio)-2-oxoazetidin-l-ylacetamide (2.0 g, 4.8 mmol). 
Recrystallisation of lhe crude product from ethyl acetate gave a sample containing 

30 about 93% of diast.ereomer 1 (0.35 g). m.p. 157-8°C. 1HNMR ~(CDCI3) 1.31-1.35 
(4H, m). 1.50-1.58 (4H, m). 2.56 (2H, t). 3.02 (lH, dd). 3.20-3.26 (2H, m), 3.42 (lH, 
dd), 3.74 (lH. d), 4.00 (lH. d), 4.10-4.17 (2H, m). 4.59 ClH. dd), 6.42 (lam). 6.65 
(lH. br. triplet). 6.92-6.97 (2H. m). 7.09-7.13 (2H. m). 7.43-7.44 (lH. m). nc=o 1791 
an·l 

35 Found: c. 58.85; H. 6.00; N. 6.36% 
~H27FN204S .0.68H20requires:C, 59.14; H, 6.40; N. 6.27% 
Example 114 - ( +/-}N-[6-( 4-Fluorophenyl)hexy]-4-(2-furylmetbylsulphinyl)-2-
oxoazetidin-l·ylacetamfde (diastereomer 2) 
Evaporation of the mother liquors from example 113 and crystallisation from ethyl 

40 acetate/ether gave a sample containing 97% of diasteromer 2 (0.62 g). m.p. 100-
1010C. 1H NMR S (CDC13) 1.33-1.35 (4H, m). 1.50-1.60 (4H. m}. 2.56 (2lt t). 3.01 
(la dd), 3.22-3.31 (3H, m), 3.98 (lH, d), 4.11 (lH, d), 4.23 (lH, d). 4.29 {IH, d}, 
4.60 (lH, dd), 6.41-6.42 (2H. m). 6.92-6.96 (2H. m), 7.09-7.13 (2H, m) 7.26 (lH. br. 
triplet). 7.44-7.45 (lH, m). nc=o 1794cm-l 

45 Found: c. 60.70; H. 6.22; N, 6.44% 
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Ci2H21FN204S requires: C 60.81; H. 6.26; N. 6.45% 
Example 115 • (+/•)-N-(6-[4-Fluoropbeayl)hex-1-yl)-4-(2-furylmethylsulpholl)'l)-
2-omazetidin-1-ylacetamide 
The synthesis was carried out as in example 107, using N-(6-(4-fiuorophenyl)hex-l­
yl)-4-(2-forylmethylsulphinyl)-2-oxouetidin-l-ylace181nide (1.0 g). Tritoralion of the 
erode product with ether and recrystallisation from ethyl acetate/pet ether gave the 
title compound (0.29 g), m.p. 114-115°C. 1H NMR a (CDC13) 1.31-1.35 (4H, m). 
1..49-1.60 (4H. m). 2.57 (2H, t), 3.12 (1H, dd). 3.22-3.29 (38. m), 3.95 (lH,. d), 4.03 
(IH. d), 4.38 (lH. d), 4.45 (lH, d), 4.88 (lH, dd), 6.01 (lH, br. triplet), 6.44-6.45 
(lH, m), 6.55-6.56 (IH. m), 6.93-6.97 (2H. m). 7.09-7.13 (2H. m), 7.46-7.47 (111, m). 
11c-o 1797 cm·1 

Found: c, 58.27; H. 5.96; N, 6.20% 
C22H27FNz05S requires: ~ 58.65; a 6.04; N. 6.22% 
Example 116 • ( +/-}-N-(6-( 4-Chlorophenyl]hex-l-yl)-4-(2-furyJmethyHhlo)-2-
oxoazetidin-1-ylacetamide 
The synthesis was carried out as in example lOlb, using (+/-)-4-(2-furylmethylthio)­
azetidin-2-one (12 mmol). N-(6-(4-chlorophenyl)hex-1-yl)-2-bromoacetamide (12 
mmol). tetrabutylammonium bromide (1.2 mmol). and powdered KOH (13.2 mmol) in 
dry nIF (100 ml). Chromatography (silica. 5()..100% BtOAc in pel ether) gave the 
tide compound as an oil (3.9 g). 1H NMR 6 (CDCI3) 1.23-1.61 {8H. m), 2.56 (2H. t), 
2.97 (lH. dd), 3.23 (2H, dt), 4.05 (IH. dd), 3.62-3.91 (4H. m). 4.91 (lH. dd), 6.18 
(lH, br. triplet), 6.22 (lH, d), 6.30 (lH, dd), 7.08 (2H, d), 7.20-7.26 (2H, m), 7.36 
(lH, d). 
Example 117 - ( +/-)·N-(6-[4-Chloropbenyl]hex·l·yl)-4-(2-farylmetbylsulpbinyl)-
2--oxoazetidin-1-ylacetamide (diastereomer 1) 
The synthesis was carried out as in example 102. using (+/-)-N-(6-(4-chlorophenyl)­
hex-1-yl)-4-(2-furylmethylthio)-2-oxoazetidin-l-ylacetamide (3.8 g, 8.7 mmol). 
Trituration of the crude product with ether gave a sample of diastereomer 1 (0.49 g). 
m.p. 17l-2°C. 1H NMR & (CDC13) 1.31-1.34 (4H, m), 1.49-1.61 (4H, m), 2.56 (2H, 
t), 3.02 {lH, dd), 3.2()..3.26 (2H. m), 3.42 (1~ dd), 3.75 (lH, d), 4.00 (IH, d), 4.10-
4.17 (2H. m), 4.60 (Ul. dd), 6.42 (2H, m), 6.60 (lH, br. triplet), 7.08-7.10 (2H. m), 
7.22-7.26 (2H. m), 7.43-7.44 (lH. m). I1c=o 1791 cm·l 

Found: C. 58.16; H. 5.91; N, 6.25% 
C22H27CIN204S requires: C, 58.59; H. 6.03; N, 6.21% 
Example 118 .. ( +/·)-N-(6-[4-Chlorophenyl]hex-J-yl)-4-(2-fllrylmethylsulphinyl). 
2-oxoazetidin-1-ylace1amide (diastereomer 2) 
The mother liquors from example 117 were evaporated and aystallised from ether to 
give a sample of diastereomer2 (1.2 g), m.p. 92-3°C. 1H NMR ~{CDC13) 1.32-1.34 
(4H. m), 1.50-1.59 (4H, m). 2.56 (2H. t), 3.01 ClH. dd). 3.24-3.31 (3H. m), 3.98 (lH, 
d), 4.11 (lH, d). 4.25 (lH, d), 4.27 (lH. d), 4.60 (lH, dd), 6.41-6.42 (2H. m). 7.08-
7.10 (2H. m), 7.21-7.26 {2H, m). 7.35 OH. br. triplet). 7.44-7.45 (lH, m). nc=o 1794 
cm-1 

Found: C, SS.32; H, S.95; N, 6.23% 
CnH:z7CIN204S requires: · C, S8.59; H. 6.03; N. 6.21% 
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Example 119 - ( +/ .. )-N·(6-(4-Chlorophenyl)hex-1-yl)+(2-furylmethy1sulphonyl)-
2-oxoazetidin .. t-ylacetamide 
1be synthesis.was canied out as in example lfT/. using N-{6-(4-chloropbenyl)hex-l­
yl}4-(2-furylmetbylsulphinyl)-2-oxoazetidin-1-ylace.tamide. Trituration of the crude 

5 product with ether gave the title compound (0.6 g), m.p. 107-8°C. 1H NMR ~ 
(CDC13) 1.31-1.35 (4H, m), 1.49-1.60 (4H, m). 2.57 (2H, t). 3.12 (lH. dd), 3.22-3.29 
(3H. m). 3.95 OH. d). 4.03 (la d), 4.38 (la d). 4.45 (lH,d), 4.88 (lH. dd), 6.03 
(lH. br triplet), 6.44-6.46 (lH, m), 6.SS-6.56 (lH, m), 7.08-7.11 (2H, m) 7.21-7.26 
(2H. m), 7.45-7.47 (lH. m). llc=o 1797 cm·l 

10 Found: c. 56.54; H, 5.74; N. 6.02% 
CnH2,cN20sS requires: C, 56.58; H, 5.83; N, 6.00'1> 
Example 120 • (+/-)-N-(6-[ 4-Clllorophenyl]hex·l·yl)-4-(3-furybnethylthio)-2-
oxoazetidin-l·ylacetamide 
a) (+f-)-4-(3-Furylmethylthio)azetidfn-2-one 

15 The synthesis was carried out as in example 101~ using 3-(ac:etylthiomethyl)furan (64 
mmol) and 4-acetoxyuetidin-2-one (64 mmol). Cystallis.ation from ether/pet ether 
gave the title compound (10 g), m.p. 60-61°C. 1H NMR o (CDCI3) 2.90 (IH, dd), 
3.35 (lH, dd), 3.68 (2H, d), 4.70 (lH. dd). 6.14 (lH, br s). 6.42 (lH. m). 7.38-7.42 
(2H,m). 

20 b) (+/-)-N-(6-[4-Chlorophenyl]hex· l·yl)-4-(3-furylmetbylthio)-2-oxoueticlin-
1-ylacetamide 
The synthesis was carried out as in example lOlb, using (+/-)-4-(3-fwylmetbylthio)­
uetidin-2-one (13.6 mmol), N-(6-(4-chlorophenyl)hex-l-yl)-2-bromoacetamide (13.6 
mmol), tettabutylammoniwn bromide (1.36 mmol). and powdered KOH (14 mmol) in 

25 dry TIIF (100 ml}. Chromatography (silica, 50-100% EtOAc in pel ether) gave the 
title compound as an oil (4.0 g). 1HNMR 5 (CDCI3) 1.25-1.36 (4H. m), l.40-1.68 
(4H, m). 2.56 (2H. t), 2.96 (1H. dd), 3.20-3.28 (2H. m), 3.41 (lH, dd), 3.61-3.73 
(3H, m), 3.85 (lH, d), 4.84 (lH, dd), 6.12 (lH, dd), 6.39 (lH. m), 7.0~7.10 (2H. m), 
7.21-7.26 (2H, m), 7.37-7.39 (2H, m). 

30 Example 121 - ( +/-)-N-(6-[ 4-Chlorophenyl]hex-1 .. yl)-4-(3-furylmethylsulphinyl)-
2-oxoazetidln-l-ylacetamide (diastereomer 1) 
The synthesis was carried out as in example 102. using ( +/-)-N-( 6-(4-chlorophenyl)­
hex-1-yl)-4-(3-fwylmethylthio )-2-oxoazetidin-1-ylacetamide (2.5 g, S.7 mmol). 
CrystalHsation of the crude product from ethyl acetate gave a sample containing 98% 

35 ofdiastereomer I (0.6 g).m.p. 162-163°C. 1HNMR~(CDCI3) l.30-1.34(4H,m). 
1.49-1.59 (4H, m). 2.55 {2H, t), 3.04 (lH, dd), 3.20-3.26 (2H. m), 3.55 (lH, dd), 
3.74-3.78 (2H, m), 3.86 (lH, d), 4.13 (lH, d). 4.59 (lH, dd), 6.37-6.38 (IH. m), 6.60 
(lH. br. triplet). 7.08-7.10 (lH. m). 7.21-7.26 (2H. m), 7.46-7.47 (2H, m). 11e=o 1792 
cm-1 

40 Found: C. 58.52; H. 5.94; N, 6.20% 
C:uH2,clN20..S requires: C. 58.59; H, 6.03; N, 6.21 % 
Example 122 - ( +/· )-N-(6-[4-Chlorophenyl]hex· 1-y1)4-(3-furylmethylsulpbinyl)-
2.oxoazetidin·l-y1acetamide (diastereomer 2) 
The mother liquors from example 121 were evaporated, trinuated with ether. and 

45 recrystallised from ethyl acetate to give a sample containing 98% of diastereomer 2 
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(0.7 g). m.p. 9S-96°C. 1HNMR & (CDCl.3) 1.32-1.34 (4H. m), l.S0-1.60 (4H, m). 
2.56 (2H, t), 3.03 (lH, dd), 3.20..3.32 (3H, m). 3.86-3.98 (3H, m), 4.24 (lH, d). 4.66 
(lltdd), 6.38-6.39 (lH,m). 7.08-7.10 {21tm), 7.14(1H. br. triplet), 7.21-7.26(2B, 
m). 7.46-7.48 (2H, m). nc:so 1794cm·l 

S Found: C. S8.S3~ H, 5.94; N, 6.20% 
~H2,aN204S requires: C 58.59; H,. 6.03; N, 6.21% 
Example 123 - ( +/-)-N-(6-( 4--Chloropbenyl]hex-l-yJ)-4-(3-furylmethylsulphonyl)-
2-oxoazetldin-1-yJacetamide 
The synthesis was carried out as in example 107, using N-(~4-chlorophenyl)bex-1-

10 yl)-4-(3-furylmethylsulphinyl)-2-oxoazetidin-l-yJacetamide. Tritmation of the au.de 
product with ether gave the title compound, m.p. 95-96°C. JH NMR S (CDC13) 1.31-
1.35 (4H. m), 1.48-1.61 (4H, m), 2.56 (2H, t), 3.20-3.27 (4H, m), 3.87 (lH, d), 4.02 
(lH, d), 4.18 (IH, d), 4.25 {lH, d). 4.91 (lH. dd), 5.98 (lH, br. triplet), 6.53-6.54 
(lH, m), 7.08-7.11 (2H. m). 7.21-7.26 (2H. m). 7.47-7.48 {lH, m), 7.57 (1~ d). Dc=o 

15 179Scm·l 
Found: C, 55.41; H. 5.61; N, 5.83% 
C22H21ClN205S .O.SH20 requires:C, SS.SI; H, 5.93; N, 5.89% 
Example 124 - ( +/·)·N-[6-(4-Chloropbenylhexyl)]-4-(2..thienylmethylthio)-2-
oxoazetidin· l-ylacetamide 

20 a) (+/-)-4-(2-Thienylmethylthio)azetidin·2-one 
The synthesis was carried out as in example lOla. using 2-(acetylthiomethyl)thiophene 
(71 mmol) and 4-acetoxyazetidin-2-one (71 mmol). Chromatography (silica, S0-70CJb 
EtOAc in pet. ether) gave the title compound as an oil (9.1 g). 1H NMR ~ (CDC13} 

2.88 OH. m), 3.35 (lH, m). 4.06 (2H. m). 4.75 (lH. m). 5.82 (lH. m). 6.96 (2H. m). 
25 7.24 (lH, m) 

b) (+/-)·N·{6-(4-Cblorophenylhexyl)}4-(2-thienylmetbyltbio)-2-oxoazetidin· 
1-ylacetamfde 
The synthesis was canied out as in example 1 Olb. using (+l-)-4-(2-thienylrnethylthio)­
azetidin-2-one (5 mmol). N-(6-(4-chlorophenyl)hex-l-yl)-2-bromoacetamide (5.5 

30 mmol). tetrabutylammonium bromide (0.5 mmol), and powdered KOH (5.25 mmol) in 
dry THF (25 ml). Chromatography (silica, 30-80% EtOAc in pet. ether) and 
trlturatiQn with ether/pet ether gave the title compound (0.66 g), m.p. 5S-7°C. 1H 
NMR 8 (CDC13) 1.33 (4H, m), 1.55 (4H, m), 2.56 (2H, t), 2.97 (IH, dd), 3.23 (2H. 
m). 3.41 (lH, dd), 3.63 Oa d), 3.79 (lH. d), 4.05 (2H. m). 4.88 (lH, m), 6.05 (lH, 

35 m), 6.89-7.26 (7H, m). 

Example US- ( +/-)·N-[6-(4-Chlorophenylhexyl))-4-(2-diienylmethylsulphinyl)-2-
oxom:etidin· l·ylacetamide (diastereomer 1) 
The synthesis was carried out as in example 102, using ( +/-}-N-(6--( 4-chlorophenyl)­
hex- l-yl}-4-(2-thienyhnethylthio).2-oxoazetidin-l-ylacer.amide (3.0 g, 6.65 mmol). 

40 Crystallisation of the erode product from ethyl acetat.e and recrystallisation from 
acetonitrile gave a sample containing 97% of diastereomer 1 (0.73 g). m.p. 161-2°C. 
1H NMR ~ (CDCI3) 1.33 (4H, m), 1.51-1.61 {4H. m), 2.56 (2H, t), 3.01 (1H, dd), 
3.23 (2H, m), 3.48 (lH. dd), 3.74 (lH, d), 4.13 (lH, d), 4.13 (lH. dd), 4.25 OH. dd), 
4.57 (IH. dd). 6.59 (IH. m). 7.03-7.35 (7H. m). nc=o 1791 cm·l 

45 Found: C, 56.51; H, S.71; N, 6.06% 
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CnH2.pNzC>.3S2 requires: c. 56.58; H. 5.83; N, 6.00% 
Example 126 • (+/-)-N-[6-(4-Chlorophenylhexyl)}-4-(2-Chienyhnedlylsulpbfnyl)-2-
oxoazetidln-1-ylacetamide (diastereomer 2) 
The ethyl acetate mother liquors from example 12S gave further crystals on standing, 

5 which contained 98% of diastereomer 2 (0.51 g), m.p. 93-5°C. 1H NMR 3 (CDC13) 
1.34 (49, m), 1.55 (4H, m), 2.56 (2H, t), 2.98 (IH. dd), 3.25 (3H. m). 3.89 (lH. d). 
4.25 {lH. d), 4.25 (lH. d). 4.33 (lH. d). 4.65 (lH, dd), 7.04-7.35 (7H. m). Dc=o 1793 
an·l 
Found: C. 56.41; H. 5.72; N. 5.99% 

10 ~HnCJN203S2 requires: C, S6.S8; H, 5.83; N, 6.00% 
Example 127 - (+/· )-N-[6-(4-Cbloropbenylhexyl)]-4-(2-thienybnethylsulphonyl)-2-
oxoazetidin-t-ylacetamfde 
The synthesis was carried out as in example 107, using N-(6-(~hlorophenyl)bex-1-
y1}4-(2-thienylmethylsulphinyl}-2-oxoazetidin-1-ylacetamide (1.1 g). Cystallisation 

15 from ethyl acetate/pet. ether gave the title compound (0.9 g), m.p. 108-110°C. 1H 
NMR B (CDCl3) 1.33 (4H, m), 1.55 (4H, m), 2.57 (2H, O. 3.09-3.28 (4H. m). 3.88 
(lH, d). 3.97 (lH, d), 4.53 OH. d). 4.60 OH. d), 4.91 (IH. dd}, S.98 (lH. m). 7.0S-
7.41 (7H, m). nc:o 1795 cm·1 

Found: C. 54.59; H. 5~52; N, 5.80% 
20 ~H210N204S2 requires: C. 54.70; IL 5.63; N, 5.80% 

Example 128 - (+/· )-N-[6-(4-Chlorophenylhexyl)]-4-(3-thienylmethylthio)-2-
oxoazetidin-1-ylacetamide 
a) (+/ .. )-4-(3-thienylmethylthio)azetidin-2-one 
The synthesis was cauied out as in example !Ola. using 3-(acetylthiomethyl)thiopbene 

25 (85 mmol) and 4-acetoxyazetidin-2-one (85 mmol). Chromatography (silica. 50-70% 
EtOAc in peL ether) and trituration with pet. ether gave the title compound (8.65 g}, 
m.p. 41-45°C. 1H NMR a (CDOy 2.85 (lH, m). 3.32 (lH. m). 3.88 (2H. m), 4.68 
(lH. m). 5.72 OH. s), 7.01-7.15 (2H. m). 7.33 (lH. m) 
b) (+/·)·N-[6-(4-Cblorophenylhe:xyl)]-4-(3-thienylmethylthio)-2-oxoazeticlin-

30 l·ylacetamide 
The synthesis was canied out as in example 10lb, using ( +/-)-4-(3-thienylmethylthio)­
azetidin-2-one {5 mmol), N-(6-(4-chlorophenyl)hex-l-yl}-2-bromoaeetamide (5.5 
mmol). tetrabutylammonium bromide (0.5 mmol). and powdered KOH (5.25 mmol) in 
dry THF (25 ml). Chromatography (silica. 40-90% EtOAc in pet. ether) and 

35 trlturation with pet ether gave the title compound (0.85 g). m.p.54-57°C. 1H NMR S 
(CDC13) 1.32 (4H, m). 1.53 {4H, m), 2.56 (2H, t), 2.93 (lH. dd), 3.22 (2H, m). 3.38 
(lH. dd). 3.56 (lH, d). 3.76 (lH, d), 3.84 (2H. m). 4.81 (lH. m), 6.07 {1 H. m). 7.04-
7.82 (7 H.m) 
Example 129 • (+/-)-N-[6-(4-ChlorophenyThexyl))-4-(3-thienylmetlylsulphinyl)-2-

40 oxoazetidin-1-ylacetamide (diastereomer 1) 
The synthesis was carried out as in example 102. using ( +/-)-N-(6-(4ch1orophenyl}­
hex-l-yl)-4-(3-thienylmethylthio)-2-ox~din- l-ylacetamide (4.12 g, 9.1 mmol). 
Crystallisation of the crude product from ethyl acetate and recrystaUisation from 
acetonitrile gave a sample of diastereomer 1 (0.57 g), m.p. 158-9°C. 1H NMR 2§ 

45 (CDC13) 1.33 (4H. m). 1.55 (4H. m). 2.56 (2H. t), 2.94 (lH, dd). 3.23 (2H. m). 3.44 

.53. 
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(lH. dd), 3.73 (lH, d), 3.98 (lH. d), 4.11 (lH, d), 4.06 (lH. d), 4.51 (lH. dd), 6.61 
(lH.m), 7.01-7.41 (7H,m). nc=o 1791 cm·1 

Found: C, 56.45; H, S.62; N, 6..02% 
CnHnCJN2~S2 requires: C, 56.58; H. 5.83; N. 6.00% 

5 Example 130 • (+/-)...N-[6-(4-Chlorophenylllexyl)]-4-(3-tblenylmetb.ylsulpbinyl).2-
oxoazetidfn· l·ylacetamlde (diastereomer 2) 
The mother liquors from example 129 were recrystallised successively from ethyl 
acetate, acetonitrile and ethyl acetate to obtain a sample containing 80% of 
diastereomer 2 (1.42 g), m.p. 109-111 °C. 1H NMR & (CDC13) 1.34 (4H, m), 1.SS 

10 (4H. m), 2.56 (2H, t), 2.93 (lff,, dd), 3.24 (3H, m), 3.89 (lH. d), 4.09 (lH, d), 4.18 
(IH. d), 4.23 Oa d),4.59 OH. dd), 7.02-7.42 C7It m). Dc-o 1793 cm·l 
Found: C. S6.SS; H, S.65; N, 6.03% 
Cz!HnON203S2 requires: C, 56.58; H, S.83; N, 6.00% 
Example 131 • ( +/-)-N-[6-(4-Chlorophenylbexyl)]-4-{3-thienyJmettiylsolphonyl)-2-

15 oxoazetidin·l-ylacetamide 
The synthesis was carried out as in example 107, using N-(6-(4-chlorophenyl)hex-l­
yl)-4-(3-thienylmethylsulphinyl)-2-oxouetidin-l-ylacetamide (0.81 g). CystaJHsation 
from ethyl acetate/peL ether gave the title compound (0.67 g). m.p. l 14-l 16°C.. 18 
NMR 3 {CDC13) 1.33 (4H. m). 1.55 (4H. m). 2.57 (2H. t). 3.05 (lH, dd). 3.15 {lH, 

20 dd). 3.25 (2H. m), 3.84 (lH. d). 3.94 (lH. d). 4.38 (lH. d). 4.43 (lH. d), 4.83 (lH. 
dd), 5.96 (lH, m), 7 .08-7 .43 (7H, m). ne=o 1794 cm·l 
Found: C, 54.62; H, 5.44; N, 5.83% 
C22H2,cJN2045i requires: C. 54.70; H, S.63; N, 5.80% 
Example132 - (+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(thiazol-2-ylmethylthlo)-2-

25 oxoazetidin-1-yJacetamide 
a) (+/-)-4..(2-Thlazolylmethylthio)azetidin-2-one 
The synthesis was carried out as in example lOla, using 2-(acetylthiomethyl}thiazole 
(23 mmol) and 4-acetoxyazetidin-2-one (23 mmol). Trituration with ether gave the 
title compound (1.48 g). m.p. 89-92°C. 1H NMR S (CDC13) 2.76 (IH, m), 2.30 (lH. 

30 m). 4.26 (2H. s), 4.85 (IH. m), 7.68 (lH. d), 7.73 Oa d), 8.63 (lH. br s). 
b) (+l·)-N-[(;.(4-Chlorophenylhexyl)]4(thlazol-2-ylmetbylthio)-2-
oxoazetidin·l-yJacetamide 
'The synthesis was carried out as in example lOlb, using (+/-)-4-(2-thiazolylmethyl­
thio)uetidin-2-one (6.9 mmol), N-(6-(4-chlorophenyl)hex-l-yl)-2-bromoacetamide 

35 (6.9 mmol), tetrabutylammonium bromide (0.69 mmol), and powdered KOH (6.9 
mmol) in dry 1HF (40 ml). Repeated chromatography (silica. 2-6% MeOH in 
CH2Cl2; silica. t-BuOMe) gave the title compound as an oil (0.04 g). 1H NMR 8 
(CDC13) 1.33 (4H. m), 1.55 (4H, m), 2.56 (2H, t), 2.99 (IH, dd), 3.23 (2H. m), 3.44 
(IH, dd), 3.73 (lH, d), 3.90 (lH, d), 4.12 (lH, d), 4.21 (lH, d), 5.02 (IH, dd), 6.19 

40 (lH,m), 7.07-7.26(4H,m), 7.31(lH,d),7.69(1H,d). 
Example 133 - (+/-)-N-[6-(4-Cblorophenylhexyl)]-4-(thlazol-2-ylmethylsulphinyl)-
2-oxoazetidin-l-ylacetamide {diastereomer 1) 
The synthesis was carried out as in example 102. using(+/-)-N-(6-(4-chlorophenyl)­
hex-1-yl)-4-(2-thiu.olylmethylthio)-2-oxoazetidin-l-ylacetamide (1.03 g, 2.28 mmol). 

45 Trituration of the crude product with ethyl acetate gave a sample containing 96% of 

-54-
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diastereomer 1 (0.35 g}. m.p. 1S4-157°C. 1H NMR 6 (CDC13) 1.33 (4H. m), 1.55 
(4H. m), 2.56 (2H, t}, 3.02 (lH, dd). 3.23 (2H. m). 3.36 (Ill, dd}, 3.80 (lit d), 4.14 
(IB, cl), 4.35 (lH, d), 4.42 (l~ d), 4.92 (lH, dd), 6.46 (IH, m), 7 .09 (2a m), 7.23 
(2H,m), 7.43 (lH, d). 7.84 (lH. d). Dc=o 1760, 1791 cm-1 

5 Found: C, 53.91; H, S.SS; N, 8.94% 
Ci1H260N3~~ requires: C, 53.89; H, S.60; N, 8.98% 
Example 134 • (+l·)-N·[6-(4-Cbloropheny1bexyl)}4-(tbiamJ-2-yJmethylsu1phinyl).. 
2-oxoazetidin·l-ylacetamide (diastereomer 2) 
The mother liquors from example 133 were concen1rated and diluted with pet. ether to 

10 induce crystallisadon of a sample containing 94% of diastereomer 2 (0.49 g), m.p. 103-
1040C. 1H NMR ~ (CDCI3) 1.33 (4H10 m), I.SS (4H, m), 2.51 (2H, t), 3.11 {lH, dd), 
3.25 (2H. m), 3.33 (lH, dd), 4.08 (lH, d), 4.29 {lH, d), 4.44 (lH, d). 4.SO (lH, d), 
~~~~~~~(2a~~~~~~~~~4 
Doiro 1793 cm·1 

15 Found: c. 54.12; H, 5.56; N, 8.87% 
Ci1H:u;CIN303S2 requires: 4 53.89; H, 5.60; N, 8.98'J, 
Example 135 • (+/-)-N-[6-(4-Chloropbenylhexyl)}-4-(S-methoxyaarbonyl·l­
furylmetbyltbio)-2-oxoazetidin-l-ylacetamide 
a) Methyl 5-(acetylthiomethyl)furan-karboxylate 

20 A solution of potassium thioacetate (45.7 g. 0.4 mol) in dry DMF (100 ml) was added 
to an ice-cooled solution of methyl 5-(cbloromethyl)furan-2-carboxylate (68 g. 0.39 
mol) in dry D:MF (300 ml). Cooling was removed, and the mixture stirred for a further 
30 min. then poured into water and extracted with ether. ChromatOgraphy (silica. 0-
30% ether in pet ether) of the organic extracts gave the title compound as an oil (42. 7 

25 g). 1H NMR 45 (CDCl3) 2.36 (3H, s). 3.88 (3H. s). 4.16 (2H. s), 6.35 (lH. d). 7.08 
(lH, d). 
b) 4-(5-(Methoxycarbonyl)l-furylmethylthio)azetidin-J..one 
Tue synthesis was carried out as in example lOla. using methyl 5-
{acetylthiomethyl)furan-5-carboxylate {47 mmol}. 4-acetoxyuetidin-2-one (47 mmol), 

30 and sodium methoxide (47 mmol) in place of sodium ethoxide. The crude product was 
triturated with ether to give the title compound (8.7 g). m.p. 102-103°C. 1HNMR~ 
(CDCly 2.85 (lH. dd}, 3.43 (lH, dd), 3.88-3.92 (5H, m), 4.92 (lH, dd), 6.33 (lH, 
m), 6.78 (lH, br. singlet), 7.09-7.11 (lH, m). 
c) (+/-)-N-[6-(4-Chlorophenylhexyl)J-4-(S..methoxycarbonyl-2-

35 furylmethylthio)-2-oxoazetidin-1-ylacetamide 
The synthesis was canied out as in example lOlb, using (+/-)-4-(5-
(methoxycarbonyl)2-furylmethyltbio)u.etidin-2-one (21 mmol), N-(6-phenylhex-1-yl} 
2-bromoacetam.ide (21 mmol). tetrabutylammoniwn bromide (3 mmol), and powdered 
KOH (211 mmol) in dry mF. Chromatography (silica. EtOAclpet. ether) gave the 

40 title compound as an oil (S.O g). 1H NMR ~ (CDC13) 1.29-1.35 (4H. m}, l.43-1.63 
(4a m), 2.55 (lH, t). 2.94 (lH, dd). 3.19-3.27 (2H., m), 3.24 (lH. dd), 3.78 (lH. d). 
3.88-3.90 (3H. m). 3.95-3.97 (lH, m}, 4.04-4.17 (~ m), 5.01 (lH, dd), 6.25 (lH, br 
triplet), 6.33-6.35 (lH, m). 7.06-7.10 {3H, m), 7.20..7.26 (3H, m). 

-SS-
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Example 136 - (+/-)-N-[6-(4-ChlorophenyJhexyl)J+(S-methoxycarbonyl-2-
furyhnetbylsulphinyl)-2-oxoazeddln·l·YlaceDmdde (diastenomer 1) 
The synthesis was carried out as in example 102. using (+/-)-N-(6-pbenylhex-l-yl)-4-
(5-metboxycarbonyl-2-furylmetbylthio)-2-oxoazetidin-1-ylacetamide (4.0 g, 8 mmol). 

S Reaysta11isation of the crude product from ethyl acetate gave a sample of diaste.reomer 
1 (0.8 g). m.p. 141-142°C. 1H NMR 8 (CDCly 1.20-1.35 (4H. m).1.40-1.65 (4H. 
m). 2.55 {2H. t}. 3.0S (lH, dd), 3.19-3.33 (3H, m). 3.83 (lH, d), 3.90 (3H, s). 4.09-
4.16 (3H, m), 4.71 (lH, dd), 6.46 (lH, br. triplet), 6.55-6.56 (lH. m), 7.07-7.26 (SH, 
m). Jlc=o 1792 cm· 1 

10 Found: C, 56.65; H, 5.68; N, S.SS% 
CWi29CN205S requires: C, 56.63; H, 5.74; N, 5.50% 
Example 137 - (+/-)-N-[6-(4-ChlorophenyDaexyJ)J-4-(5-medloxycarbonyJ-2-
furyJmethylsulphinyl)-2-oxoazetidin-1·ylacetamide (diastereomer 2) 
The mother liquors from example 136 were evaporated and recrystallised from ethyl 

15 acetat.e to give a sample of diastereomer 2 (1.S g), m.p. 113-ll4°C. 1H NMR 5 
(CDCI3) 1.29-1.40 (4H. m). 1.50-1.64 (4H. m). 2.56 (2H, t), 3.00 Oa dd), 3.23-3.40 
(3H, m). 3.90 (3H, s}, 4.03 (lH, d). 4.19-4.29 (3H. m), 4.72 (lH, dd), 6.53-6.55 (lH, 
m), 7.00 (lH, br. triplet). 7.07-7.26 (SH.m). ne=o 1795cm-1 
Found: C. 56.73; H, 5.69; N, 5.57% 

20 Ci4H29ClN206S iequires: C, 56.63; H, S.74; N. S.50% 
Example 138 - (+/-}+{ 2-furylmethylthio).1-(9·phenylnonyl)azetidin-2-one 
A suspensioo of sodium hydride (3.65 mmol) in dry 1HF (10 ml) was cooled in 
ice/salt, and a solution of (+/-)-4-( 2-furylmethylthio)azetidin~2-one (0.61g,3.32 
mmol) in THF (10 ml) was added dropwise below 5°C. The resulting solution was 

25 further cooled to -10°4 and a solution of 9-phenylnonyl-1-triflate (1.17 g, 3.32 mmol) 
in THF (10 ml) was added gradually over 1 min. After stining for a further 5 min at 
0°C. the reaction mixture was poured into brine and extracted with ether. 
Chromatography of the organic extracts (silica. 10-25% EtOAc in peL ether) gave the 
title compound as an oil (0.38 g). 1H NMR ~ (CDC13) 1.2-1. 7 (14H, m). 2.60 (211. t. 

30 J=8 Hz), 2.9 (2H,m), 3.3 (2H. m). 4.78 (2H, s), 4.68 (lH. m), 6.20. 6.32 (each IH, 
m), 7.15- 7.3 (SH, m), 7.36 Oa m). 

Example 139 - (+/-)-4-( 2-furylmethylsolphinyl)-1-(9-pbenylnonyl)azetidin-2-one 

The synthesis was canied out as in example 102. using (-+/-)-4-(2-furylmetbylthio)-1-
(9-phenylnonyl)uetidin-2-one (0.37 g. 0.97 mmol). Chromatography (silica. 50-70% 

35 EtOAc in peL ether) gave the title compound as an oil (0.28 g). containing about 63% 
of diastereomer 1, 37% of diastereomer 2. 1H NMR a (CDCl,) 1.2-1.7 (14H. m). 
255 (3H, m). 2.90, (lH. dd. 1=5. 15 Hz). 3.10 (lH, dd. J=S, 15 Hz). 3.15-3.5 (3H, 
m). 3.95-4.15 (2H. m).4.42 (lH, m), 6.42 (2H. m). 7.1-7.3 (SH, m). 7.43 (lH, m). 
Dc=o 1776 cm·l 

40 Found: C, 68.S; H, 7.8; N. 3.3% 
~:nN03S requires: C. 68.8; a 7.8; N. 3.5% 
:Example 140 • (+1·)4( 2-furylmethylthlo)-1-(9-(4-tluoropbenyl)nonyl)uetlclin-2-one 
The synthesis was carried out as in example 138, using (+/-)-4-( 2-furylmethyl­
thio)~tidin-2-one (1.5 g. 8.2 mmol) and 9-(4-fluorophenyl)nonyl-l-triflate (2.9 g. 7.8 

· 45 mmol). Chromatography (silica, 10-25% EtOAc in pet ether) gave the title compound 

• 56-
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as an oil (0.56 g). 1HNMR 8(CDC13) 1.2-1.7 (1411,m), 2.56 (2H, t. l=7.7Hz), 2.90 
(2H, m), 3.29 (2H. m). 3.77 (2H, s), 4.68 (lH, m), 6.20 (lff. m), 6.31 (lH, m), 6.95 
(2H. m), 7.10 (2H. m), 7.36 (lH, m). 

Example 141 - (+l·)-4-( 2-furylmethylsulphinyl)-1-(9-(4-
5 nuorophenyl)nonyl)azetidin·2-one 

The synthesis was cmied out as in example 102, using (il-)-4-{2-furylmethylthio)-1· 
{9-(4-fluorophenyl)nonyl)autidin-2-one {0.52 g, 1.28 mmol). Chromatography (silica, 

50-70% EtOAc in pet. ether) gave the title compound as an oil (0.42 g), containing 
about 65% of diastereomer 1, 35% of diastereomer 2. 1H NMR S (CDCI,) 1.2-1.7 

10 (14H, m), 2.55 (3H. m). 2.90. (lH, dd. J=5,. 15 Hz). 3.10 (lH, dd, J=S, 15 Hz), 3.15~ 
3.5 (2H, m) 3.95-4.15 (2H, m), 4.42 (lH, m), 6.42 (2H, m), 6.95, 7.10 (each 2H. m), 
7.43 (lH, m). nc=o 1776 cm·l 
Found: C, 65.7; H, 7.2; N, 3.2% 
C;!Jli30FNO,S requires: C, 65.8; H, 7.2; N, 3.3% 

15 Example 142 .. (+/-)-4-( 2-furylmethylsulphonyl)-1·(9-(4-
ftuorophenyl)nonyl)azetfdln-2-one 
The synthesis was canied out as in example 107. using ( +/-)-4-( 2-
furylmethylsulphinyl)-1-(9-(4-fluorophenyl)nonyl}azetidin-2-one (88 mg). 
Chromatography (silica. EtOAc/pet. elher2:1) gave the title compound as an oil (56 

20 mg). 1H NMR s (CDC},) 1.2-1.7 (14a m). 2.56 (2H. t, J=8 Hz). 2.99 (lH, dd, J=2. 
15 Hz). 3.15 (2H. m). 3.45 (lff, m), 4.37 (2H, s), 4.S7 (lH, m), 6.45, 6.SS (each lH. 
m), 6.95, 7.10 (each 2H, m), 7.47 (lH, m). 
Example 143~ N .. [6-(4-Fluorophenyl)hex-l-yJJ-4-(S.SUyloxyaarbonylfUran-2-
methylthio)-2-oxoazetidln-1-ylacetamide 

2S A solution of 4-(5-allyloxycarbonylfuran-2-methyl)thiaa7.etidin-2-one (4 g. 0.015 mol) 
and N-(4--fluorophenylhex-1-yl)bromoacetmnide (4.73 g, 0.015 mol) in dry 

tetrahydrofuran (150 ml) was cooled to -30°C and a solution of potassium t-butoxide 
(1.85 g, 0.0165 mol) in dry tetrahydrofuran (80 ml) added dropwise over 15 min. The 
temperature was allowed to rise to 10°C over 2 hr, rhen the mixture diluted with water 

30 and extraeted with ethyl acetate, filtering off and discarding any insoluble solids. the 
extracts were dried (MgS04). evaporated. and the product purified by flash 
chromatography (silica, ethyl acetate/petrol), to give the title compound as a yellow oil 
(2.54g, J3% yield). lH NMR 8 (CDC13) 1.32 (4H, m. N(CH2)2(Clh)2). 1.52 (4H, m, 
NCH2Clil + FPhCH2Clii). 2.55 (2H, t, FPhC!h), 296 (lH, dd, H3a). 3.24 (2H, m. 

35 NCHz), 3.49 (lH, dd, HJb), 3.76-4.06 (4H, C.HiCO +CILS). 4.79 (2H. m. OCfu), 
5.03 {lH. dd. l:L). 5.36 (2H. m, ClhCH), 5.99 (lH. m, CHCH2), 6.30 (lH. m, NH), 

6.35. 7.12 (each lH, d, furan·ID. 6.92-7.12 (4H, m, FPh-H) 
Example 144. N-[6-(4-Fluorophenyl)hex:-1-yJJ-4-(5-allyloxycarbonylfuran-2-
methylsulpbinyl)·2-oxOazetidin-1-ylacetamide (Diastereomer 1) 

40 Treaunent of N-[6-(4-fluorophenyl)hex-l-yl]4-{5-allyloxycarbonylfuran-2-
methylthio)-2-oxoazetidin-l-ylacetamide with mCPBA in dichloromethane at low 
temperature gave, after work-up and recrystallisation as described for Example 102. 
the title compound as white crystals. m.p. 122-5°C. 16% yield. 1H NMR c5 (CDCI3) 
1.32 (4H, m. N(CH2)2(Cli2)2). 1.54 (4H, m. NCHiCH2 + FPhCH2Clf2), 2.56 (2H. t, 

45 FPhC.tb), 3.08 (IH, dd, H3a). 3.23 (2H. m. NCfu), 3.30 (lH. dd, H:Jb), 3.55. 3.73 
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(each lH. d. SCIL>. 3.84, 4.13 (each IH. d, CJLCO). 4.73 (lH. dd, IL), 4.80 (2H. m. 
OCI:L), 5.38 (2H, m. QLCH). S.91 (lB, m, CBCH2)~ 6.S6, 7.18 (each tad, furan­
lD. 6.91-7.14 (4lt m. FPh·H> 
Example 145. N·['-(4-Fluorophenyl)bex-1-yl]-4-(5-allyloxycarbonylfuran-l-

S methylsulphinyl)-2-oxoazetidfn-l·ylacetamide (Diastereomer 1) 
Recrystamsauon of the mother liquors from Example 144 gave the 1it1e compound 
(diastereoisomer 2:1ca.83:17) as white crystals. m.p. 79-82°C. 29%. v c=o 1793 cni-
1 Found: C, 59.82; a S.93; ~. S.40%. ~31FN206S requires~ C, 60.22; H, 6.03; 
N,5.40% 

10 Example 146. N-[~4-Fluorophenyl)hex·l·yl]-4-(5-carboxyfunm-2-
methylsulpbinyl)-2-oxoazeUdin-1-yJacetamlde (Dlastereomer 1) 
A solution of triphenylphosphine (0.81 g. 0.31 mmol). pym>lidine (0.027 ml. 0.31 
mmol) and N-[6-(4-:flnorophenyl)hex-1-yl]-4-(5-allyloxycarbonyJfman-2-
methylsulphinyl)-2-oxoazetidin-1-ylacetamide {diastereomer2, 0.16 g, 0.31 mmol) in 

15 dichloromethane ( 10 ml) was treated with tetralds triphenylphosphlnepalladiwn(O) 
(10.7 mg. 0.0093 mmol) and the mixture stirred for 2 hr. The solvent was evaporated 
and the residue purified by flash chromarography (~ dichloromethane /acetone 
/acetic acid). The cmde product was dissolved in dichloromethane (10 ml), wuhed 
with b~ dried (MgS04), and evaporated to an oil which was ueated with 

20 dichloromethane and ether to give the title compound as a solid ( 46mg, 31 % yield), 
m.p.124-7°C. lff NMR 8 (CDCt3)1.31 (4H. m. N(CH1:h(CJi2):LJ.) 1.53 (4H. m, 
NCH2C!b + FPhCH2Clhl. 2.56 (2H, t, FPhCfu), 3.07 (lH, dd, H;.), 3.26 (2H, ~ 
NCHz). 3.40 (IH, dd. H3b). 4.21-4.34 {4H. m. SCHz +CILCO), 4.76 (IH. dd, .84). 
6.SS. 7.10 (each lH, d. furan-H), 6.92-7.16 (4H, m. FPh-H), 7.60 (lH, NB> 

25 Example 147. N-(6-{4-Chlorophenyl}hexyJ)-4-(S-allyloxycarbonylfuran.2-
methylthio-2-oxoazetidin-l-yl)acetamide 
Treatment of 4-(5-allyloxycarbonylfuran-2-methyl)thioazetidin-2-one (2.4 g) and N-(4-
chlorophenylhex-1-yl)bromoacetamide* (2.99 g) in dry tetrahydrofuran (175 ml) with 
a solution of potassium t-butoxide (1.03 g) in dry tetrahydrofuran (50 ml) at -40°C, 

30 followed by work-up as described for Example 143 gave the title compound as a 
yellow oil, 37% yield. 1H NMR S (CD03) 1.30-1.60 (SH. m. 4xC!il). 2.55 (2H, t, 
1=7.6 Hz, Cl:LPh), 2.92. 2.98 (lH, dd, 1=2.2, 15.4 Hz, ,H,). 3.24 (2H. m, NHClh), 
3.46, 3.52 {lH. dd, J=S.2, 15.4 Hz • .HJ). 3.94 (4H, m, NCHz. SCfu). 4.79 (2H. m, 
COiC!hl. 5.02 (lH. m, !i4) 5.35 (2H. m, Clia::CH), 6.0 (lH, m. CH2=C!D, 6.26 (lH. 

35 m. NH ), 6.34 {lH, ~ J=3.4Hz. furan-ID. 7 .06-7.26 (SH. m, furan-H. Ph-ID 
*obtained by treating of 6-(4-chlorophenyl)hexyJamine (2.0g) and Hunig's base (1.33g) 
in dry dichloromethane (25 ml) with bromoacetylbromide (2.07g) in dichloromethane 
(10 ml) at 0-5 °C. 
Example 148. N·(6-{4-Chlorophenyl}hexyl)-4{5-allyloxycarbonyJfuran-2-

40 methylsulphinyl-2-oxoazetidin-l·yl)acetamide (Diastereomer I). 
Colo~ solid, m.p. 135-136°C, 15% yield. 1H NMR 8 (CDC13) 1.3023-1.60 (8H. 
m, 4xQhl, 2.56(2H,t.1=1.6 Hz, CH2Ph), 3.03, 3.09 OH. dd. J=4.7, 15 Hz, IL), 
3.24 (2H, m, NH.Clh). 3.28. 3.34 (lH. dd. J=.S.4. 15 Hz. IL). 3.81, 4.13 (each lH, d, 
J:l7.2Hz, NC.82). 4.09 (2H, s. SOCHV1 4.70 (lH. m, IL), 4.80 (2H. d. I=S.8 Hz, 

45 CC>iC!b). 5.37 (2H, m, Cfu=CH). 6.0 (lH. m, CH2=CID, 6.44 OH. m, NH). 6.56 
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(1Ht d, 1=3.S Hz. faran-H), 7.07-7.26 {SH, m, furan-H, Ph-ID. v c=o 1792 cm·l. 
Found: C, 58.2; H, S.8; N, 5.3%. C261131CIN2°'8 requires: C, 58.4; H. S.8; N, 5.2% 
Eumple 149. N·(6-{4-Cblorophenyl}bex:yl)-4-(5-allyloxycarbonylfman-2-
methyJsulpblnyl·2-oxoazetidin-1 .. yl)acetamide (D.iastereomer 2). 

S Colourleu solid, m.p. 89-92°C, 13%-yield. 1H NMR & (CDC13) 1.30-1.60 (8H, m, 
4xCIL), 2.56 (2H, t, 1=1 .6 Hz, CliiPh}, 2.99, 3.05 OH. dd, J=l.4. 15.4 Hz, IL). 3.24 
(2H, m, NHCH2), 3.32. 3.39 (lH, dd, 1=5.4, 15.4 Hz.lb). 4.03, 4.25 (each lH, d, 
1=17.2 Hz. NC.Hz), 4.20 C2a m, SOC.Hz), 4.72 (lH. m, }L). 4.79(2H,~1=5.8 ~ 
CQiCJL.). S.37 (:2H. m. Clh=CH), 6.0 (lH, m, CH~. 6.55 (lH, d, 1=3.5 Hz. 

10 furan-H), 7.02 (lH,~NH). 7.07-7.26 (5H,m,furan·H.Ph·H>. v c=ct 1795 cm·l. 
Found: C, 58.2; H, S.8; N, 5.3%. C2Jl31CN2°'5 requires: C, 58.4; H. 5.8; N. 5.2% 
Example 150. N..(6-{4-Cblorophenyl)hexyl)+(S-carboxyfuran-2-
methylsulphfnyl-2-oxoazetidin-1-yl)acetamide (Diastereomer 2). 
Treatment of a solution of triphenylphosphine (53.3 mg). pyrrolidine (14.3 mg) and N-

15 [6-( 4-chlorophenyl)hex-1-yl]-4-(5-allyloxycarbonylfuran-2-methylsulphinyl)-2-
oxoazetidin-l-ylacetamide (diastereomer 2, 105 mg) in dichloromethane (4 ml) with 
with tetrakis uiphenylphosphinepalladium(O) (6.5 mg) and work-up as described for 
Example 146 gave the title compound as a cream solid, m.p. l66-167°C, 49% yield. 
1H NMR S (DMSO) 1.26 (4a m. 2xCl:h}. 1.37 aa m. Cfu}, 1.52 (2H, m. CIL), 

ZO 2.50 (2H. m, ClLPh), 2.95, 2.99 (lH, dd, IL). 3.05 (2H, m. NHC.Hz), 3.83. 4.07 
(each IH, d, 1=17.2 Hz, NC.Ha), 4.29, 4.42 (each lH, d, J=14 HZ, SOC.Hi), 4.86 
(lit m • .84), 6.60 OH. d. J=3.2 Hz, furan-ID, 7.15-7.32 (5H,m. furan-H. Ph-ID. 8.08 
(lH. m, NH). Found: C. 54.S; H. S.3; N, S.6~. C2gH2,clN2°'5 requires: C,. SS.8; 
H, 5.5; N, 5.7% 

25 Example 151. N-[6-(4-Fluorophenyl)hex· l-yl]-4-(5-methoxycarbonylfuran..2-
methyltbto )-2-oxoazetfdin-1-ylacetamide 
Treatment of 4-(5-methoxycarbonylfuran-2-methyl)thiouetidin-2-one (Example 135b) 
and N-( 4-fluorophenylhex-1-yl)bromoacetamide in dry tetrahydrofuran with a solution 
of potassium t-butoxide in dry tetrahydrofuran at -30°C, followed by work-up as 

30 described for Example 143 gave the tide compound as a pale yellow oil. 55% yield. 
1H NMR 8 (CDCl3) 1.32 {4H, m. N(CH2)2{Clim), 1.54 (4a m. NCH2C!b + 
FPhCH1Clh). 2.5~ (2H. t, FPhCHi), 2.95 (lH, dd, H311), 3.24 
(2H. m. NCH2). 3.48 (lH, dd, li3t.}. 3.88 (3a s. OClil). 3.75-4.05 (4H. m. SCH2 + 
C}LCO), 5.02 (IH, dd,!L). 6.30 (lH, m. NH), 6.35, 7.12 (each IH. d, foran-H). 

35 6.90-7.13 (4H, m. FPh-H) 
Treatment of N-(6-{4-fluorophenyl} hexyl)-4-(5-methoxycarbonylfuran-2-methylthio-
2-oxoazer:idin-1-yl)acetamide with mCPBA under the conditions described for 
Examples 102 and 103 gave Examples 152 and 153 after recrystallisation as described 
for Examples 102 and 103. 

40 Example tsi. N-[6-(4-Fluorophenyl)hex·l-yl]-4-(S.methoxycarbonylfuran-2-
methylsulphinyl)-2-oxoazetidin-t·ylacetamide (Diastereomer 1) 
White crystals, m.p. 137-8°C, 16% yield. lH NMR ~ (DMSO) 1.27 (4H, m. 
N(CH2):i(Clhh) 1.39 (2H. m. FPhCH2Clb). 1.53, (2H, m. NCH2Clhl, 2.55 (2H. t, 
FPhClh), 3.04 (4R, m, NCH?+ H3a + li:Jb). 3.68, 4.03 (each lH, ~ SC!L), 4.13, 4.39 
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(each 1a d, C.lilCO), 4.99 (IH, m.11416.64. 7.30 (each lB. d. furan-ID. 7.04-7.24 
(4H, m, FPh-H> -
Example 153. N·[6-(4-Fluorophenyl)bex·l-yl}-4-(5-metboxycarbonylfuran-2-
methylsulphlnyl)-2-oxouetidin·l-ylacetamide (Diastereomer 2) 

5 White aystals, m.p. 100-2°C, 16% yield. v c=c> 1795 cm·1• Found: C. 58.53; H. S.90; 
N, S.68%. CWJ2#N206S requires: C, S8.52; H, 5.93; N. S.69% 
Example 201 N-(6-(Phenyl)hexyl).(4-(2-ftuorophenoxy)-2-oxoazetidfn-1-
yl)acetamide 
A solution of 4-(2-fluorophenoxy}u.etidin-2-one (0.5g, 3 mmole), N-(~ 

10 phenylhexyl)bromoacetamide {0.9g. 3 mmol) and 18-crown-6 (5 mg) in dry mF (20 
ml) was cooled to-30°C and aeated with potaSSium t-butoxide (0.3g, 3 mmol). The 
resulting mixture was stirred for 90 min. warmed to OOC, quenched with aqueous citric 
acid and ethyl acetate. The organic layer was separated. washed with brine, dried 
CNa2S~) and evaporated. The residue was purified by flash chromatography to give 

15 the title compound as a colourless oil (0.33g. 28%) 
Found: C, 59.8; H. 5.9; N, 5.5%; C23H21FN2~ .• 0.97CH2'l2 requires: C, 59.9; H, 
6.1; N,5.8% 
The following compounds were prepared by the method described for Example 201 
using the required azetidinone and bromoacetamide. 

20 Example 202 N-[6-(4-Chlorophenyl)hexyl]-[4-(2-Duoropbenoxy 2-oxo azetidin..1 
yl) acetamicle 
Colourless solid. m.p. 79-80°C. 31% yieldFound: c. 63.6; H. 6.0; N. 6.5%; Cn 
H2,CJFN2C>J. requiresC. 63.8; H. 6.1; N, 6.5% 
Example 203 N-('-(4-Phenyl)hexyl)-(4-(2·methylphenoxy)-2-oxoazetidin-1-

25 yl)acetamide 
White sofuL m.p. 53-4°C. 55% yield 
Found: C, 72.6; H. 7.5; N, 7.2% C24HJON2~-0.04CH2Cb..requiresC, 72.5; H, 7.5; N, 
7.1% 
Example 204 N-(6-( 4-Phenyl)hexyl)-(4-(2-benzylo:xyphenoxy-2-oxoazeddin·l-

30 yl)acetamide 
White solid. m.p. 87-8°C. 38%yield 
Found: C. 74.0; H, 7.1; N, 5.8% C30H~20., requires C. 74.1; H. 7.1; N, 5.8% 
Example 205 N-(6-(4-Phenyl)hexyl)-(4-(2-methylthiophenoxy)·.2-oxoazetidin-1· 
yl) acetamide 

35 White solid, m.p. 79-80°C, 32% yield 
Found: C. 67.0; H, 7.0; N. 6.8% C24H:ioN10:iS requires C. 67.6; H, 7.1; N. 6.6% 
Example 206 N-(6-(4-Phenyl)hexyJ)-(4-(4-cblorophenoxy}-2-oxoazetidin-1-yJ) 
acetamide 
Colourless oil, 32.0% yield 

40 Found: C, 64.5; H, 6.4; N, 6.5%; C23H2,clN203 0.21C&02 .requires: C, 64.4; H, 
6.4; N.6.5% 
Example 207 (N-(6-(4-Phenyl)hexYl)-4-( 4-methoxy-phenoxy)-2-oxoazetidin-1-
yl)acetamide 
Pale yellow solid. m.p. 4345°C. 30% yield 

45 Found: C.70.3; H. 7.5; N. 7.1 %; C24H3oN204 .requires C. 70.2; H, 7.4; N. 6.8% 
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Example 208 N-(-(4-Phenyl)hexyl)(-{4-metbylthiophenoxy)-2-oxoar.etidin-l• 
yJ)acetamfde 
Colourless oil, 1S.S% yield 
Found: C 67.0; H, 6.9; N, 6.6%; CWi:JON20,S requires: C, 67.0; H, 7.0; N. 6.5% 

S Example 209 N-(6-(4-Chlorophenyl)hexyl}-(4-(4-allyloxyearbonyJ .. 
m.ethylphenoxy)-2-oxoazetidin-l-yl)acetamide 
JH NMR 6 CCDCh) 1.37 (m, 4H), 1.53 (m. 4H), 2.55 (t, 2H,7.6Hz), 3.21 
(dd,1HJ=l6.1Hz), 3.24 (~ 2H), 3.39 (dd, 1H, 1=1.6Hz), 3.59 (s,2H). 3.99. 3.94,3.99 
(each IH, d, J=l 7.lHz), S.59 (m. 2H), 5.25 (m, lH), 5.72 (m. IH), 5.86 {m, lH), 6.34 

10 (bm. IH), 6.81-7.26 (m, 8H} 
Example 210 N-(6-(4-Phenyl)hex.yl)-(4-phenoxy-2-oxoazetidin·l·yl)acetamide 
Pale yellow solid, m.p. 45-48°C, 41% yield. 
Found: C, 72.3; H, 7.3; N, 7.7 %; CnH~203 requires: C, 72.6; H, 7.4; N, 7.4 9b 
Example 211 N..(6-(4-Phenyl)hexyJ)-(4-benzyloxy-2-oxoazetidin-l-yl)acetamide 

15 Pale yellow oil, 46% yield, 
Found: C, 71.5; H, 7.9; N, 6.7 %; C24H30N2030.5C4Ha0zrequires: C. 71.4; H. 7.7;N, 
6.4% 
Example 212 N-(6-(4-PhenyJ)hexyJ)-(4-(4-methyJsulphinylphenox.y)-2-
oxoazetidin-l-yl)acetamide 

20 Treatment of N-{6-(4-pbenyl)hexyl)-(4-(4-methylthiophenoxy)-2-oxouetidin-1-
yl)acetamide with meta-chloroperbenzoic acid (m-CPBA) (l.lequivalent) in 
dichlommethane at -70°C gave the title compound as a colourless oil in 92% yield 
after chromatography. 
Found: C, 61.6; H, 6.5; N, 6.0%; C24 H~20..S.0.4CH:zCl2 requires: C, 61.5; H. 6.5; 

25 N. 5.90%Example 213 N-[6-(4-Phenyl)bexyl]-(4-(4-methylsulphonylpbenoxy- 2-
oxo azetfdin-1-yl) acetamide 
Treatment of N-(6-{4-phenyl)hexyl)-(4-(4-methylthiophenoxy)-2-oxoazetidin-1-
yl)acetamide with meta-chloroperbenzoic acid (m-CPBA) (4 equivalents) in 
dichlommethane at 20°C gave the title compound as a colourless solid. m.p. 101-2°C. 

30 in 85% yield after chromatography. 
Found: C, 623; H, 6.5; N, 6.1 %; C24 H30N20sS requires: C, 62.8; H, 6.6; N, 6.1 % 
Example 214 N-(6-(4-Phenyl)hexyl)-(4{2-methylsulphinylphenoxy)-2-
oxoazetidin-1-yl)acetamide 
Treannent of N-(6-{4-phenyl)hexyl)-(4-{2-methylthiophenoxy)-2-oxoazetidin-1-

35 yl)acetamide with mera-chloroperbenzoic acid (m-CPBA) (1.2 equivalent) in 
dichloromethane at -30°C gave the title compound as a colourless oil in 75% yield 
after chromatography. 
Found: C. 62.9; H, 6.5; N. 6.1 %; C24H30N20.sS.0.25CH202 requires: C, 62.8; H, 6.6; 
N.6.0% 

40 Example 215 N-(6-(4-Phenyl)hexyl}(4-(2-metbyJsulphonylphenox.y)-2-
oxoazetidin-1-yl)acetaJnide 
Tieaunent of N-{6-(4-phenyl)hexyl)-(4-(2-methylthiophenoxy)-2-ox087.e1i.din-1-
yl)acer.amide with meta-chloroperben:zoic acid (m-CPBA) (3 equivalents) in 
dicbloromethane at 20°C gave the title compound as a colourless solid, m.p. 127-

45 128°C in 82% yield after chromatography. 
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Found: C, 62.6; H, 6.5; N, 6.1 %; C24 H~20,S requires: C, 62.8; B. 6.6; N,. 6.1 % 
Example 2.16 N-( 6-(4-Phenyl)hexyl)-(4-(2-bydroxypbenoxy)-2-oxoazetidln·l· 
Jl}aeetamlde 
Treatment of N-(6-(+pbenyl)hexyl}{4-(2-benzyloxypbenoxy)-2«0a1.eti.din-l-

S yl)acetamide with hydrogen/10% palladium on charcoal in THF at room temperature 
for I h gave the title compound as a colourless oil in 71 % yield after chromatography. 
Found: C, 64.4; H, 6.6; N, 6.4%; C23lizsN204.0.S~02 requires; C, 64.3; H, 6.7; N, 
6.4% 
Example 217 N·[6-(4-chlorophenyl)hexyl]·[4-(4-carbo:xymethylphenoxy).2-oxo-

10 azetidin-1-yl]· acetamide 
Treatment of N-(6-(4-chlorophenyl)hexyl}-(+(4-allyloxycarbonylmethylphenoxy}-2-
oxoazetidin-1-yl)acetamide with tettakis(triphenylphospbino)palladium, 
triphenylphosphine and pyrrolidine in dichloromethane at room temperature overnight 
and subsequent worlc-up followed by flash chromatography gave the title compound as a 

15 gum (38%} 
1H NMR ~ (CDCh) 1.13 (4H, bm). 1.53 (4H. m). 2.55 (2H. t, 1=7.SHz). 3.07 (lH. d. 
1=15Hz), 3.23 (2H. m), 3.39 (lH, dd, J=l5,3Hz). 3.59 (2H, s), 3.91 and 4.05 (lH each, 
d, J=l7Hz), S.71 (m, lH), 6.36 (lH, bs), 6.83 (2H, d, J=8Hz), 7.07 (2H, d, J=8Hz), 
7.24(4H,m) 

20 Example 218 N·(6-(4-Pbenyl)hexyl)-(3-methyl-4-phenoxy .. 2-oxoazetidln-1-yl) 
acetamide 
3-methyl-4-phenoxyazetidin-2-one was prepared from 3-methyl-4-acetoxyazelidin-2-
one as described in Prep 1 above and subsequently treated with N-(6-
phenylhexyl)bromoacetamide as for Example 201 to give the title compound as a pale 

25 yellow oil, 52.3% yield. 
Found: C, 71.8; H, 7.4; N, 7.1%; C2~~203.0.l CH202 requires C, 71.8; H. 7.6; N, 
6.9% 
Example 219 4-Benzyloxy-1·(4-phenyl-2-o:xo.butyl)-azetidin-2-one 
To a solution of 4-benzyloxyazetidin-2-one (2g, 11.0mmol), l-bromo-2-oxo-4-

30 phenylbutane (2.9g. 12.0mmol). tetrabutyl ammonium bromide (TBAB) (0.4g. 
l.2mmol) was added pottassium hydroxide (0.68g,12.0mmol). The mixture was stirred 
for 2 hr. It was quE;nched with water and extracted with ethyl acetate. The organic 
extract was dried and evaporated and the residue purified using flash chromatography 
to give the title compound a pale yellow oil (l.7g. 47% yield). 

35 Found: C, 73.7; H, 6.6; N, 4.4%; C20H21NOJ 0.15H20 requires C, 73.7; H. 6.6; N, 
4.3% 
Example 220 4-Phenoxy-1-(4-phenyl-2-oxo-butyl)-azetidin-2-one 
4-phenoxyazetidin-2-one (lg ,6.2mmol). l·bromo-2-oxo-4-phenylbutane (1.55g. 
6.7mmol). TBAB (0.2g, 0.7mmol) and potassium hydroxide (0.4g,6.7mmol) were 

40 reacted as described above to give the title compound (0.65g, 31 % yield) as a pale 
yellow solid, m.p. 59-60°C, after flash chromatography and recrystallisation from 
ether/n-hexane. 
Found: C. 73.0; H, 6.2; N. 4.6%. C1,Jl19N03 0.2H20 requires C. 72.9; It 6.2; N, 4.S% 
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Example 301 N-[6-(naphth·l-yl)-S..hexyn-1-yl]-4-bemylthio-2-oxoazetidin-1-yl 
acetamide 
A mixtw'e of 4-benzylthio-2-oxouedctin-1-yl acetic acid (3.4g). 6-(naphth-lyl)-S­
hexyn-1-ylamine (3.0g). 1-hydroxybenzotriuole hydrate (l.82g) and 

S dicyclohexylcarbodiimide (2.77g) were stin'ed together in dry dimethylformamide 
(lOOml) overnight. The solvent was evaporated and the residue was taken up in ethyl 
acetate, filtered. and extracted with water. The aqueous solution was extracted with 
ethyl acer.ate and the combined organic solutions were washed with biine, dried and 
evaporated. Flash chromatogmphy (silica gel. ethyl acetate-hexane) afforded the title 

10 compound {4.65g) as an oil, 75% yield 
lH NMR. a (CDC13) 1.66-1.82 (4H, m), 2.58-2.63 (4H, m), 2.91 (lB, dd), 3.29-3.40 
(3H. m), 3.55, 3.72 (lH each, d), 3.78 (2H. s). 4.78 (lH. dd), 6.21 (lH. br. singlet),. 
7 .22-7 .85 (llH, m), 8.28-8.32 (lH, m) 
Example 302 N-[6-(Naphtb-1-yl)-S-hexyn-1-yl]-4-benzylsulphinyl-2-oxoazetidin-

15 1-yl acetamide (diastereoisomer 1) 
A solution of m-CPBA (1.2g) in dichloromethane was added dropwise to a solution of 
N-[6-(naphth-l-yl)-5-hexyn-1-yl]-4-benzylthio-2-oxoazetidin-I-yl acetamide (2.6g) in 
dichloromethane (lOOml) cooled to -60C. The mixture was stirred at this tempeiatme 
for 1 hour. poured into a mixed solution of Sodium hydrogen carbonate and sodium 

20 sulphite. and the layers separated. The aqueous solution was extracted with 
dichloromethane and the combined organic solutions washed with brine. The solution 
was dried and evaporated to give an oil which gave the title compound as white 
cryst.als from ethyl acetate. m.p. 138-139°C, 22% yield 
Found: C. 70. 7; H, 6.0; N. 6.0%; C28H28N20]S +0.3H20 requires: C. 70.4; H, 6.0; 

25 N,5.9% 
Example 303 N-[6-(Naphth· l-yl)-S·hexyn-l ·yl]4benzylsulphinyl-2-oxonetidin­
l·yl acetamide (diastereoisomer l) 
The mother liquors were evaporated and triturated with ether to give the title 
compound (diastereomer 2) as white crystals. m.p. 95-97°C, 56% yield 

30 Found: C, 70.8; H. 6.0; N. 6.0%; C2sH28~03S requires~C, 71.2; H. 6.0; N, 5.9% 
The following compounds (Examples 304-8) were prepared from (4-benzylthio-2-
oxouetidin-l-yl)acetic acid and the required amine by the method described for 
Example 301. 
Example 304 N-[6-(3-Chlorophenyl)hexyn-5-yl]-( 4-benzylthio-2-oxo-uetidin-1-

35 yl)acetamide 
Colourless oil, 67 .8% yield 1 H NMR ~ (CDC13) 1.34-1.67 (4H, m. 2xCH2). 2.44 (2H, 
t. J=6.51Hz. AICCCHV. 2.94 (IH, dd, 2.43Hz. 15.34Hz, H3a). 3.31 (lH, m, 
NHCH2). 3.37 (lH. dd. 1=5.22Hz. 15.43Hz. H3b)• 3.63 & 3.78 OH each, J=I6.49Hz. 
NCH2). 3.87 (2H. s. SCHzPh). 4.80 (lH, dd, 1=2.46Hz, 5.llHz, .li.4). 6.36 (lH, m, 

40 NHC--0), 7.15-7.46 (9H.m, 9xArHl 
Example 305 N-[6-{2-Chlorophenyl)hexyn-S-yl)-4-benzylthio-2-oxo-azetidin-lyl 
acetamlde 
Colourless oil. 76.2% yield 1 H NMR S (CDC13) 1.47-1.81 {4H, m, 2xClb). 2.51 (2B. 
t, J=6.48Hz., ArCCCH:i. 2.94 (lH. dd. 2.43Hz, 15.38Hz, H3a) • 3.22 (2H. m, 

45 NHCHz). 3.35 (lH, dd, J=5.13Hz,l 5.38Hz, H3b)• 3.54 & 3.76 (lHeach, J=16.79Hz, 
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NClf2). 3.81 (2H, s, SCH2P.h). 4.80 (lH, dd, J=2.4SHz, 5.13Hz, B4). 6.10 (lH. m. 
NBO=O), 7.17-7.44 (9H. m, 9xArfD. 
Example 306 N..(6-Phenyl-3-hexynyl).(4-benzylthlo-2-oxoazetidla·l·yl)acetamlde 
Colourless solid, m.p. 96-97°C, 78% yield 

S 1H NMR 8 (CD03) 2.34 (2H, m. CCCB2). 2.46 (2H, m, CCCH2>. 2.80 (2H. t, 
J=7.4~ PhC!l2). 291, 2.95 (lH, d~ 1=2.4, 1S.3Hz, 113), 3..34 (3H, m, NHCB2. Hy. 
3.44, 3.73 (each lH, d, I=16.8Hz, NClli>· 3.80 (2H, s, SClil). 4.83 (lH, m,JW, 6.0 
(lH. m, NB), 7.20-7.33 (lOa m, 2Ph-.H); v c=o 1771 cm-1 

Found: C, 70.9; H, 6.5; N, 7 .0%; C2,4H26N~S requires: C, 70.9; H. 6.S; N, 6.9'11 
10 Example 307 Z-N-(6-phenyl-3-hexenyl)-(4-henzylthfo-2-oxoazetidin-1-

yOw:etamlde 
Colourless oil. 65% yield 
1H NMR 6 (CDC13} 2.18 (2H, m, C:::CCH:i). 2.3S (211. m. C:::CCB:i). 2.66 (2ff. t, 
J=7.6Hz, PhCH2). 289, 2.93 (IH. dd. J=2.4, 15.3Hz, H3). 3.20 (2H. m, NHCB2), 

15 3.31, 3.37 (lH, dd, 1=5.~ 15.3Hz.H3), 3.47, 3.65 (each lH, d, J=lS.lH~ NC}f2}, 
3.75 (2H, s. SCH:z), 4.80 (lH. m,fi4), 5.35 (lH, m, CH=), S.51 (lH, m., CH::). 5.93 
(lH, m, NH), 7.16-7.41 OOH, m, 2Ph-ID 
Example 308 E-N-(6-phenyl-3-hexenyl)-(4-benzylthlo-2-oxoazeddin-1-

. yl)acetamide 
20 Colourless solid, m.p. 9~97°C. 78% yield 

1H NMR 8 (CDC13) 2.18 (2H, m. C:::CCH,2), 2.33 (2H, m, C=CCHl), 2.68 (2H, t, 
1=1.1Hz., PhCH2), 2.90, 2.96 (lH, dd, 1=2.4, 15.3Hz.H3). 3.24 (2H, m. NHCli2), 
3.33, 3.39 (IH. dd. 1=5.2. 1S.3Hz, H3). 3.48, 3. 71 (each lH, d, J=l 6.8H~ NCBl), 
3.81 (2H, s, SCH2), 4.81 (lH, m, fW., 5.34 (lH, m. CH=). 5.53 (IH, m, CH=), 5.87 

25 (lH, m, NID. 7.15-7.36 (IOH. m, 2Ph-ID; v o-o 1771 cm·1 

Found: C, 70.S; H, 6.9; N, 7 .0%; C24H23N20 2S requires:C, 70.6; H, 6.9; N., 6.9% 
Example 309 N-(5-Phenoxypentyl)-4-benzyltbio-2-oxoazetidin-l·ylacetamide 
Yellow oil, 74% yield 
1 H NMR 8 (CDCI3) 1.4-1.9 (6H, m, 3 x CH2). 2.93 (lH. dd, 1=2. 15 Hz, lf3), 3.3 

30 (2H, m, NHCH2). 3.36 (lH, dd, 1=5, 15 Hz, H3). 3.55, 3. 72 (each lH. d. 1= 17 Hz. 
NCHV. 3.81 (2H. s, SCH2). 3.95 (2H, t. J=6 Hz, CH20), 4.81 (lH, m. l14), 6.13 
(lH, br ~·NH>. 6.9 (3H, m, Ph-lf). 7.3 (7H, m, Ph-ID 
Example 310 N-(2-(2-Phenoxyethoxy)efhyl)-4-bemyJtbio-2-oxoazetidln-1· 
ylacetamide 

35 Yellow oil, 84% yield 
1 H NMR a (CDC13) 2.89 (lH, dd, 1=2. 15 Hz. li3). 3.31 (lH, dd, 1=5, 15 Hz. 83), 
3.50 (3H, m, NHCH2 + NCH2). 3.63 (2H., m, C.l:f20), 3.80 (SH. m, Cl:bO + SCH2 + 
NCH2). 4.10 (2H. m. CH20Ph), 4.82 (lH. m. lJ4). 6.38 (lH. br s. NID. 6.9 (3H, m, 
Ph-H), 7.3 (7H, m. Ph-li) 

40 Example 311 N·(2-0·Phenylpropyloxy)ethyl)-4-benzylthio-2-oxoazetidin-1· 
ylacetamide 
Yellow oil, 77% yield 
lH NMR () (CDCl3) 1.90 (2H. m, CHi). 2.68 (2H, t, J=8 Hz, CH2Ph), 2.93 (lH, dd, 
1=2. 15 Hz,.H3). 3.36 (lH. dd, J=S, 15 Hz,H3), 3.45 (7H. m, NHCH2 +CB20+ 
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NCH2), 3.80 (3H, m. SCH2 + NCH2>. 4.8S (lH, m,. If4), 6.25 (lH, br s. N.B), 7.3 
(loam. Ph-li) 
The following sulfoxides (Examples 312 - 327) were prepared in the same way as 
described for Examples 2 and 3. 

S Example 312 N·[6-C3-Chlorophenyl}hexyn-S..yl}4benzylsulphinyl-2-oxo­
azetldin-1-yl acetamide 
White solid. m.p.133-134°C.15.S% yieldFound: c. 62.8; H, S.4; N,. 6.13%; 
Cuff25ClN2<>:JS requires: C 63.l; H, S.S; N, 6.1 % 
Example 313 N-[6-{3-Cbloropbenyl)hexyn-S-yl]-4-benzylsulphinyl-2-oxo-

10 azeticlln-1-yl acetamide 
White solid, m.p. 68-70°C. 18.0% yieldFound: C. 62.8; H, 5.5; N, 6.2%; 
C24H250N20JS requires: C, 63.1; H. 5.5; N, 6.1 % 
Example 314 N-[6-(2-Chlorophenyl)hexyn·S-yl]-4-benzylsulphinyl-2-oxo­
azetidin-l-yl acetandde 

15 White solid, m.p.132-134°C, 48.1% yieldFound: c. 62.8; H, 5.S; N, 6.1%; 
C24H25CIN203S requires: C. 63.1; H, 5.5; N, 6.1 % 
Example 315 N-[6-(2-Chlorophenyl)hexyn-S-yl]-4-benzyJsulphinyl-2-oxo­
autidin-1-yl acetamide 
White solid, m.p. 91-92°C, 48.1% yieldFound: C, 62.9; H.5.6; N, 6.2%; 

20 C24H250N203S requires:C. 63.1; H. S.S ; N. 6.1 % 
Example 316 N..(6-PbenyJ-3-hexynyJ)-(4-benzylsulpbinyl-2-oxoazeddfn·l­
yl)acetamide (dimtereoisomer 1) 
Colourless solid, m.p. 186°C, 14% yield 
1H NMR 8 (CDCl3) 2.34 (2H, m, CCCH2). 2.46 (2a m, CCCB2). 2.80 (28, t, 

25 J=7.4Hz. PhCli2}. 2.91. 2.95 OH. dd, J=4.4, 14.8HZ.H3}. 3.31 (2H, m. NHCH2,), 
3.41, 3.44 (lH. dd, 1=2.0, 14.8Hz. li3), 3.78-4.01 (4H. m, NCH2. SOCH2). 4.59 (lH, 
m, l:L). 6.38 (lH, m, NH). 7.20-7.40 (lOH, m, 2Ph-H); v c=c) 1791 cm-1 
Found: C, 68.0; H. 6.1; N, 6.6%; C24H~203S requires: C. 68.2; H. 6.2; N. 6.6% 
Example 317 N-(6-Phenyl-3-hexynyl)-(4-benzylsulphinyJ-2-oxoazetidin-1· 

30 yl)acetamide (diastereoisomer 2) 
Colourless solid, m.p. 127-128°C 48% yield 
1H NMR 8 (CDC13) 2.34 {2H. m. CCCHv. 2.46 {2H, m. CCCHi). 2.72~2.81 (3H. m. 
PhCH2. li3). 3.09. 3.13 (lH, dd, J=S.6, 15.2Hz, H3). 3.34 {2H, m. NHCHi). 3.93-
4.19 (4H, m, NCH2• SOCH2). 4.65 (lH, m, H.4), 6.74 (lH. m. Nl:D. 7.20-7.40 (lOH, 

35 m.2Ph-H) 
Example 318 Z-N-(6-Phenyl-3-hexenyl)-(4-benzylsulpbinyl-.2-oxoazetidin-1-
yJ)acetamide (diastereoisomer 1) 
Colourless soild, m.p. 145-146°C, 19% yield 
1H NMR 8 (CDC13) 2.21 (2H, m, C=CCH2). 2.35 (28, m. C=CCH2). 2.66 (2H. t. 

40 J=7.6Hz. PhCHi). 2.91, 2.95 {lH, dd, J=4.8. 14.8Hz,li3), 3.19 (2H, m, NHCHi), 
3.42. 3.45 (lH. dd. l=2.0. 14.SHz.lb). 3.73, 4.02 (each lH, d. J=17.6Hz. NCH2). 
3.87. 4.01 (each lH, d, J= 13.2Hz, SOCH2). 4.53 (lH. m, !4), 6.47 (lH, m, NB). 
7.16-7.41 (lOH, m, 2Ph-H); v e=o 1791 cm-1 
Found: C, 67.6; H, 6.6; N, 6.7%; C24H23N203S requires: C, 67.9; H, 6.7; N, 6.6% 
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Example 319 Z-N·(6-phenyl-3-hexenyl)-(4-bemylsulphinyl-2-oxoazeUdfn..l· 
yl)acetamide (cliastereoisomer 2) -

Colourless solid, m.p. 104-10S°C, 14'f> yield 
1a NMR & (CDC13) 2.21 (2H, m, C=CCBi), 2.37 (2H, m. C=CCli2). 2.67 (2}t t, 

S 1=1 .6Hz, PhClii), 2. 79, 2.83 (lH, dd, 1=~4, 15.6Hz, H3), 3.12, 3.16 (lH, dd, J=S.6. 
15.6Hz, l:i3). 3.22 (21t m, NHClh), 3.90, 4.18 (each lH, d, J=16.8Hz. NCB2» 3.97, 
4.16 (each IH. d, J= 12.8Hz, SOCHi), 4.61 (lH, m. B.$). S.35 (1~ m, CH=), S.51 
(lH, m, CH=), 6.95 (lH, m, NH), 7.16-7.41 (lOH. m, 2Pb-H); v c=o 1793 cm·1 

Pound: C, 67.4; H. 6.6; N, 6.7$; ~H21N2~S requires: C, 67.9;H, 6.7; N, 6.6'Jb 
10 Example 320 E-N-(6-PhenyJ .. 3-hexenyI)-(4-benzylsulphinyl-2-oxoar.eUdin-1-

Jl)acetamide (diastereoisomer 1) 
Colourless~ m.p.182-183°C, 18% yield 
1a NMR g (CDC13) 2.19 (2H. m. C=CCH2>. 2.31 (2H, m, C=CCH2). 2.67 (2H, t, 
J=7.7Hz. PhCH2>. 2.91. 2.96 oa dd, J:::4.7, 14.8Hz, H;). 3.24 (2H, m, NHCHv. 

15 3.41, 3.47 (lH, dd, J=2.2, 14.8Hz,H3), 3.73, 4.02(each111, d, J=l7.3Hz, NCJii), 
3.88, 4.01 (each lH, d, J= 13.lHz, SOCHi). 4.55 (lH. m, 14>. 6.44 OH. m, Nlf). 
7.16-7.40 (lOH, m, 2Ph-H}; v c=o 1790cm-1 

Found: ~ 67.5; H. 6.6; N, 6.6%; C24H23N20;S requires: C, 67.9; a 6. 7; N, 6.6% 
Example 321 E-N-( 6-phenyl-3-hexenyl)-(4-benzyJsulphinyJ.2-oxoazetidin-1· 

20 yl)acetamide (diastereoisomer 2) 

Colourless solid, m.p. l l l-l 12°C, 13% yield 
1H NMR 8 (CDCI3) 2.21 (2a m. C=CCl:b). 234 (2H. m, C=CCHz). 2.67 (2H, t. 
I=7.6Hz. PhCHi>. 2.78, 2.84 (UI, dd, 1=2.S. 1S.3Hz, H3), 3.11, 3.17 (lll. dd, 1=5.3, 
1S.3Hz,li3), 3.28 (2H. m. NHClh), 3.90, 4.18 {each lH, d. J=l7.1Hz. NCBi), 3.97. 

25 4.16 (each lH, d, J= 12.9Hz. SOCHi). 4.62 {lH, m, lf4), 5.38 (lam. =CID. 5.53 
(lH. m. =CB), 6.86 (lH, m, NH), 7.16-7.42 (lOH. m, 2Ph-ID; v c=c> 1793cm·1 
Found: C, 67 .8; H, 6.6; N. 6.6%; C24H23N2~S requires: C, 67.9; H. 6.7; N, 6.6% 
Example 312 N-(S·pbenoxypentyl)-(4-benzylsulfinyl·l--oxoazetidin-l­
yl)acetamide 

30 White solid, 18% yield, m.p. 132-135°C 
la mnr S (C003) 1.17-1.54 (6H, m, CH2CH2CH2>. 2.94(lH,dd,1=15.0, 4.75Hz. 
H3b). 3.25 (2H, m. NH-CH2). 2.44 (lff. dd, 1=15.0,. 2.25Hz, H3a). 3.68-4.16 (6H, m, 
Clb-OPh, N-CH2. SOCH2Ph). 4.52 (1H. m, 84), 6.74 (lH, m, NH), 6.86-6.95, 7.22-
7.35, 7.37-7.40 (3H, 4H, 3H, m, 0-Ph-IL SOCH2Ph-H). 

35 Example 323 N·(S·phenoxypentyl)-(4-benzylsulfinyl·2-oxoazetidin·1· 
yl)acetamlde 

White solid.21% yield. m.p. 116-118°C 
la mnr 5 (CDC13) 1.46-1.86 (6H, m, CH2CH2CH2), 2.87 (lH, dd, J=lS.5, 2.0Hz. 
H3a), 3.17 OH. dd, J=15.5. 5.0Hz.H3b)• 3.26-3.39 (2H. m. NH-C.Hi). 3.85-4.29 

40 (6H, m. N-CH2. CHz-OPh. SOCB2Ph). 4.60 (lH. m. H4), 6.86-6.94,7.22-7 .43 (3H, 
SH, m, CH2Ph-H. 0-Ph-H, NH). 

Found: C. 64.2; H. 6.4; N. 6.5%: C23H2sN2048 requires: C. 64.5; H. 6.6; N. 6.5% 
Example 324 N-(2-(2-Pheno:xyethoxy)ethyl)-(4-benzylsuJphinyl-2-oxoazetidfn·l· 
yl)acetamide (Diastereoisomer 1) 

45 Colourless solid. m.p. 133-5°C, 40% yield 
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1H NMR l5 (CDCl3) 2.89 (lH, dd. 1=5, 15 Hzt H3), 3.39 (lH, dd.1=2, 15 & B3) 
3.4S (2H. m, NCli2), 3.64 {2H. m.OCH2). 3.80 (2H. m. 0Clf2), 3.90 (4H, m, NCB2 
+ SOCHl). 4.12 (2H, m, CH20Ph), 4.60 (lH. m, H4), 6.65 (lH, br s, NH), 6.95 (3H, 
m,Ph-H), 7.3 (7H,m,Ph-H); v c=o 1789cm-1 

5 Found: C., 61.l; H, 6.0; N, 6.6%; C22H26N20sS requires: C, 61.4; H, 6.1; N, 6.5% 
Example 325 N-(2-(2-Phenoxyethoxy)ethyl)-(4-benzylsulphinyl-2-oxoazelidin-1-
yl)ac:etamide (DiMtereoisomer 2) 
Colourless solid, m.p. l09-12°C, 47% yield 
1H NMR l5 (CDC13) 2.67 (lH, dd, 1=2, 15 Hz, H3), 3.06 (lH, dd, J=S. 1S Hz. B3) 

10 3.5 (2H, m, NCH2>. 3.65 (2H, m,OCB2), 3.82 (2H, m. OCHi). 4.0 (6H, m, NCH2 + 
SOCH2 + CH20Ph), 4.65 (lH, m, 1i4), 7.06 (lH, hrs. NB), 6.9 (3H, m, Ph-H>. 7.3 
(7H, m, Ph-H); v c=c> 1790 cm·l 
Found: C, 61.0; a 6.0~ N. 6.5%; C22H26N:z05S requires: C, 61.4; a 6.1; N, 6.5% 
Example 326 N-2--(3-Phenylpropyloxy)ethyl-(4-benzylsulphinyl-2-oxouetidin-l· 

15 yl)acetamide (Diastereoisomer 1) 
Colourless solid. m.p. 124-5°C, Z'1% yield 
1H NMR ~ (CDC13) 1.90 C2a m, Cfb), 2.68 (2H, t, l=8 Hz, CH2Ar). 2.91 (lH, dd. 
1=5. 15 Hz. li3). 3.4 (7a m, NCHi + H3 + 2 x OCH2). 3.85 - 4.0 (4H, m, SOCH2 + 
NCH2), 4.62 (lH, m. IW. 6.61 (lH, br s, NID. 7 .15 - 1.45 (l OH, m. 2 x Ph-H); v eoo 

20 1789cm·1 

Found: C, 64.2; H. 6.5; N, 6.6%; C23H2sN204S requires: C, 64.S; H, 6.6; N, 6.S% 
Example 327 N-2-(3-Pbenylpropyloxy)ethyl-(4-benzylsulpbinyl-2-o:xoaetidin·l· 
yl)acetamide (Diastereoisomer 2) 
Colourless solid, m.p. 82-4°C, 24% yield 

25 1H NMR 8 (CDCl3) 1.85 (2H, m. CHi). 2.7 (3H, m. CH2Ar + H3). 3.09 (lH, dd, 
1=5. 15 Hz. li3). 3.45 (6H. m, NCH2 + 2 x 0Cff2). 3.9 - 4.2 (4H, m, SOCH2 + 
NCH2),4.67 (lH.m,li.4), 6.97 (llI, br s. NH), 7.15- 7.4 (IOH, m,2 xPh-H); v ~ 
1790cm-1 

Found: C. 64.3; H, 6.5; N, 6.6%; C23H2sN204S requires: C, 64.5; H, 6.6; N, 6.5% 
30 Example 328 N-[6-(2-Cbloropbenyl)hexyn-5-yl]-4-benzyJsulpbonyl-2-oxo­

azetidin-1-yl acetamide 
Treatment of N-[6-(2-chlorophenyl)hexyn-5-yl]-4-benzylsulphinyJ-2-oxo-amtidin-l-yl 
acetamide {diastereoisomer 1) with mCPBA (1 equivalent) in dichloromethane at room 
temperature gave the title compound as a white solid, m.p. l 14-l l 7°C, 86.7% yield; 

35 Found:C, 60.4; H. 5.4; N, 5.8%; C24ff2sON204S requires:C, 60.9; H. 5.3; N. 5.8% 
The following sulfones (Examples 329-331) were prepared in an analogous way. or 
were isolated from the mixture formed when 1he corresponding sulfides were ueat.ed 
withmCPBA. 
Example 329 N-[6-(3-Chlorophenyl)hexyn·S-yl]-4-benzylsulphonyl-2-oxo-

40 azetidin·l-yl acetamide 
White solid, m.p. 122-124°C, 5.6% yield 
Found! C. 60.7; H. 5.3; N. 6.0%; C2-41i25CJN2~S requires: C, 60.9; H. 5.3; N, 
S.9% 
Example 330 N·(6-Pbenyl-3-hexynyl)-(4-benzylsulphonyl-2-oxoazetidin·l· 

45 yl)acetamide 
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Colourless solid, m.p. 135-136°C. 88% yield 
1H NMR 3 (CD03} 2.33 (2H, m, CCC.BV, 2.47 (2H, m, CCQW. 2.81 (28, t. 
1=7 .4~ PhCH2), 2.94, 3.00 (lH. dcL 1=2.4, 1S.3Hz, f13),. 3.07, 3.13 (lH. dd, J=S.l, 
1S.3Bz, .83), 330 (ZH, m, NHCHv. 3.69, 3.97 (each llL d, 1=18.9Hz, NC&), 4.30, 

S 4.37 (each lH, d, I=14.2Hz, SC>iCH2), 4.89 (lH, m, JiV, S.77 (lB, m, NB), 7.20-
7 .40 (lOH, m. 2Ph-1D; v c-o 1792 cm·l 
Found: ~ 65.4; H, 6.0; N, 6.4%; C:uff~204S requires: C, 65.7; H. 6.0; N, 6.4% 
Example 331 B-N.(6-phenyl·3-hexenyl)-(4.benzylsulphonyl·2-oxoazetidfn-1· 
yl)acetamlde 

10 Colourless solid, m.p. 115-116°C, 39% yield 
1H NMR 8 (CDa3) 2.17 (2lt ~ C=CCHi). 2.35 (2H, m, CCC&,), 2.69 (2H, t, 
1=1 .6Hz, PhClh), 2.94, 3.00 (lH, d~ J=2.4, 15.4Hz. BJ). 3.07, 3.13 (lH, dd, J=S. l, 
1S.4Hz, Hy. 3.24 (2H, m, NHCHi). 3.74, 3.95 (each lH. d, J=l6.9Hz, NCH2), 4.30, 
4.37 {each lH, d, J=14.2Hz, S~CH2). 4.87 (lH, m, ft4), 5.33 (lH, m, =CH), 5.53 

15 (lH, m, =CID. 5.70 (lH. m. NH>. 7.16-7.44 OOH. m, 2Ph-ID; v c=o 1794cm·1 

Found: C, 65.1; H, 6.3; N, 6.4%; C24H28N20..S requires: Ct 65.4 H, 6.4~ N,. 6.4% 
Example 332 1-(2-(6-Phenylhexyloxy)etbyl-4-benzylfhio-2-oxouetidine 
A 60% dispersion of sodium hydride in mineral oil {0.30 g,. 7 .5mmoles) was suspended 
in dry THP (15 ml) at -10°C under nitrogen and a solution of 4-(benzylthio)-2-

20 azetidinone (1.35g) in 1HF (10 ml) was added over 10 mins keeping temp <0°C. The 
mixture was stiII'ed at O°C for 15 mins. cooled to -10°C and 2-(6.phenylhexyloxy)ethyl 
triflate(3.54g.) in THF(lO ml) was added over 3 mins keeping temp <O°C. The 

·mixture was stirred at RT for 30mins then poured into brine (50 ml). separated and the 
aqueous extracted with ether. The combined organics were dried over MgS04 and 

25 evaporated to a red oil. This was purified by chromatography on silica gel ( 40-60 
petroleum ether/ethyl acetate) to give 1-(2-(6.phenylhexyloxy)ethyl-4-benzylthio-2-
oxoazetidine as a colourless oil (1.71g. 62%) 
1HNMR8 (CDC13} 1.3-1.7 (8H, m, 4 x CH2), 2.59 (2H, t, J=S Hz. CH2Ph). 2.88 
(lH. dd, J=2. 15 Hz, li3). 3.0 (lH. m, NCH2). 3.27 (lH. dd, J=5, 15 Hz, H3), 3.4 

30 (SHt m,NCB2 +CH20CH2), 3.81 (2H, s. SCfi2),.4.75 (lH, m, &>. 7.15-7.35 OOH. 
m,Ph-l:f ). 
The following Examples (333-336) were prepared from 4-benzylthi~azetidin-2-one 
and the conesponding triflate in an analogous manner to Example 332. 
Example 333 1·(2-(6-(4-CbloropbenyJ)hexyloxy)ethyl)-4-benzylthlo-2-

35 oxoazetidine 
Colourless oil, 62% yield 
lH NMR 3 (CDCI3) 1.2-1.7 (SH, m. 4 x Clil). 2.55 (2H, t, J=8 Hz, Clf2Pb), 2.88 
(lH, dd, 1=2, 15 Hz, 1i3), 3.0 (IH, m, NC&J, 3.28 OH. dd. I=S, 15 Hz. H3}. 3.4 
(SH, m.NCB2 + CH20CH2). 3.81 (2H .. ~ SClb),4.75 (la m,1:4),. 7.07 (2H,m, 

40 OPh·H>. 7.35 (7H~ m, Ph-H + ClPh-ID 
Example 334 1·(2-(6-(4-Flu01'0phenyl}hexyloxy)e1hyl)-4-benzyltbio-2-
oxoazetictine 
Colourless oil, 22% yield 
lH NMR ~ (CDC13) 1.2-1. 7 (SH, m, 4 x CH2). 2.55 (2H. t, 1=8 Hz, Clf2Ph), 2.88 

45 (lH, dd, 1=2. 15 Hz, H3), 3.05 (lH, m, NCH2>. 3.27 {lH, dd. 1=5. IS Hz. B3), 3.4 
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(SH, m. NCH2 + CH20Clf2), 3.81 (2H, s, SCB2), 4.75 (lH, m, 1f4), 6.95, 7.10 (each 
2H, m. FPh-li), 7.25 (SH, m, Ph-lD 
Example 335 N-3-(Phenoxypropyl)-4-benzyldlio-2-oxoazetld!ne 
Yellow oil, 82% yield 

5 lH NMR 8 {CDC13) 2.0 (2H, m. Clf2), 2.89 (IH. <Id. J=2, 15 Hz.H3), 3.08, 3.41 
(each lH, m. NCH2), 3.26 (lH, dd, 1=5, 15 Hz, lf3), 3.78 (2H, s, SClb), 3.95 {2H. 
m, CH20Ph), 4.63 OH. m, H4). 6.9 (3H, m, Ph·H). 7.3 (7H, m, Ph-H) 
Example 336 1·(2-Benzyloxyetbyl)-4-benzylthio-azeticUn-.2-one 
Colourless oil, 74% yield 

10 1HNMR8 (CDCl3) 2.7 {lH, dd, 1=2, 15 ~ H3). 3.0 (lH, m, NCB2), 3.26 (lH, dd, 
1=5. 15 Hz, li3), 3.5 (3H. m, NCH2 + CH2CH20), 3.76 (2H. ~ SCB2Ph), 4.50 {2H. 
m. OC!I2Ph), 4.7 (lH. m, H.4). 7.2-7.4 (IOH. m. 2xPh-H). 
The following sulfoxides (Examples 337-345) were prepared by treating the 
corresponding sulfides with mCPBA, as described in Examples 302 & 303. 

15 Example 337 1-(2-(6-Phenylhexylo:xy)ethyl-4-benzylsulphinyl-2-oxoazetldine 
(80% Dlanereoisomer 2) 
Colourless solid. m.p. 47-91)C, 37% yield 
lH NMR 8 (CDC13) 1.2~1.7 {SH, m, 4 x CH2). 2.6 (3H, m CB2Pb + H3), 2.98 (lH, 
dd,J=S, 15 Hz.H3), 3.3-3.8 (6H. m.NCH2 +CH20CB2).4.05 (2H. d.1=13 ~ 

20 SCH2), 4.52 (lH, m.H.4). 7.14-7.4 (lOH. m, Ph-H ); v c=o 1776 cm-1 

Found: C, 69.7; H, 7.4; N, 3.5%; C24H31N03S requires: C, 69.7; H, 7.6; N, 3.4% 
Example 338 1-(2-(6-(4-Chloropbenyl)hexyloxy)ethyl}+benzylsulphinyl·2-
oxoazetidine (Diastereoisomer 1) 
Colourless oil, 27% yield 

25 1H NMR ~ (CDCl3) 1.2-1.65 (8H, m. 4 x CH2), 2.58 (2H, t. J=8Hz, ClbPh). 2.87 
(lH, dd, J=S. 15 Hz, H3), 3.25 - 3.7 (7H, m, NCH2 + CB20CH2 + H3), 3.84,3.98 
(2H. 2 x d, J=13Hz. SOCH2>. 4.51 (lH, m, li.4). 7 .09 (2H, m, ClPh-ID, 7 .3 (7H, m, 
Ph-H + CIPh-H); v c=o 1777 cm-1 

Found: C, 64.1; H, 6.6; N, 3.1%; C24H30CIN03S reqnires:C, 64.3; H, 6.8; N, 3.1% 
30 Example 339 1 ·(2-(6-(4-Chlorophenyl)hexyloxy}ethyl)-4-benzylsulphinyl-2-

omazetidine (Di.t.ereoisomer 2) 
Colourless solid, m.p. 86-8°~ 37% yield 
1H NMR S (CDC13) 1.2-1.7 (8H. m. 4 x CH2). 2.SS (3H. m, CHzPh + H3). 2.99 (lH, 
dd. J=S, 15 Hz, H3>. 3.3 - 3.8 (6H, m. Ne.Hz+ CH20CH2>. 4.01,4.09 (2H, 2 x d. 

35 1=13Hz, SOCH2), 4.52 (lH, m, 1:l4), 7.09 (2H, m, CIPb-H), 7.3 (78, m, Ph-H + CIPh­
H); v c=o 1777 cm·l 
Found: C, 64.2; H. 6.6; N, 3.3%; C:WJ30CINOJS requires: C, 64.3; H, 6.7; N, 3.1% 
Example 340 1-(2-(6-(4-Fluorophenyl)hexyloxy)e1hyl)-4.benzylsulphinyl-2-
oxoazetidine (Diastereoisomer 1) 

40 Colourless oil, 12% yield 
1H NMR ~ (CDC13) 1.25-1.65 (SH. m. 4 x CH2>. 2.58 (2H. t. CH2Ph). 2.87 (lH. dd, 
J=5, 15 Hz, H3), 3.25 - 3.7 (7H. m, NCH2 + CH20CH2 + H3), 3.84,3.98 (2H. 2 x d, 
l=13Hz. SOCH2). 4.52 (lH, m, l14), 6.95, 7 .10 (each 2H. m, FPh-ID. 7.3 (SH. m. Ph­
H); v c=o 1777 cm·l 
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Example 341 1-(2-(6-(4-Fluorophenyl)hex:yloxy)ethyl)-4-benzylsulpldnyl-2-
omazetidine (DJastereofsomer 2) 
Colourless solid, m.p. 77-8°C. 37% yield 
1H NMR 8 (CDC13) 1.25-1.65 (8H, ~ 4 x CH2>. 2.55 (3H, m. Clf2Ph + B3), 2.98 

s (lH, dd, J=S, 15 Hz, H3), 3.4 - 3.75 (6H, m, NCHz + CH20C.B2), 4.02,4.09 (2H, 2 x 
d, J-=13Hz, SOCfb). 4.52 (lH,. m. 11416.95, 7.10 (each 2a m. FPh-ID. 7.3 (SH, m, 
Ph-H); v c=o 1777 cm·l 
Found: C. 66.S; H, 6.9; N, 3.2%; C24ff3()FN<>3S requires: C. 66.8; H, 7.0; N, 3.3% 
Example 342 4-Bemylsulphinyl-1-(3-phenoxypropyl)azetidin-2-one 

10 (Diastereoisomer 1) 
Colourless solid, m.p. 93-97°C 
lff nmr 3 (CDCl3) 2.05-2.17 (2H, m, CH2CH2CH2), 2.78(111. dd, J=14.75, 4.75Hz, 
l:I3b}• 3.34-3.57 (3a m. H3a• N-CH2). 3.82, 3.92 C2H. dd, J=l3.00, 13.00H~ 
SOCH2Ph). 3.95-4.06 (2H, m. CH2-0Ph). 4.37 {lH. m, 14), 6.83-6.98 (58, m, OPh-

15 ID. 7.19-7.37(SH.m.CH2Ph-H). 
Found: C. 66.5; H. 6.2; N, 4.1 %; C 19H21 N03S requires: C, 66.3; a 6.2; N, 4.4'fi 
Example 343 4-Benzylsulphinyl-1-(3-pheno:xypropyl)azetidin-2-one 
(Diastereoisomer 2) 
Colourless solid, m.p. 62-65°C 

20 Ia nmr 6 (CDCl3) 2.12-2.19 (2H. m. CH2<lf2CH2). 2.47 (lff. dd, 1=15.0. 2.25Hz. 
H3a). 2.91 (lH, dd, J=lS.O. S.OHz.H3b). 3.51-3.67 (2H, m. N-CH2). 3.95-4.07 (4H. 
m, CH20 •. SOCB2Ph). 4.42 (lH. m.14). 6.83-6.97 (SH. m. OPh-ID. 7.22-7.39 (SH. 
m, SOCH2Ph-B). 
Found: C. 66,5; H. 6.2; N, 4.1 %; C19H21NO:JS requires: C. 66.4; a 6.3; N, 4.4% 

25 Example 344 1-(2-BenzyloxyethyJ)-4-benzylsuJphinyl-azetidin-2-one (57% 
Diastereoisomer 1) 
Colourless oil, 49% yield 
lH NMR 8 (CDC13) 2.78 (lH. dd. J=S, 15 Hz, H3), 3.35 (lH. d. 1=13 Hz, 83), 3.4-
3.8 (4H. m. NCH~li.2}. 3.95, 4.07 (each lH, d, J=lS HZt SOCH2>. 4.5 (3H, m, 

30 0Clf2Ph + I:W. 7.2-7.4 (lOH. m. Ph-H); v c=o 1777 cm·1 

Example 345 1-(2-Benzyloxyedlyl)-4-benzylsulphinyl-uetidin-2-one (80% 
Diastereoisomer 2) 
Colourless oil, 26% yield 
1 H NMR 8 (CDC13) 2.49 (lH, d. J=15 Hz. H3), 2.93 (lH, dd, 1=5, 15 Hz. H3), 3.4-

35 3.8 (4H. m. NCH2CH2). 3.95. 4.07 (each lH, d; J=l3 Hz. SOCB2). 4.4-4.6 (3H, m. 
OCH2Ph + &>. 7.2-7.4 (lOH, m, Ph-H); v c=<) 1777 cm-1 
Found: C, 66.4; H. 6.2; N, 4.3%; C19H21NOJS requires: C. 66.5; H, 6.2; N, 4.1% 
Example 346 4-Metbylthfo-1-(3-phenoxypropyJ)azetldln-.2-one 
A solution of 4-methylthioaz.etidin-2-one (0.7 g. 5.97mmol) in dry 1HF (lOml) was 

40 added dropwise over 10 minutes to a suspension of NaR (0.24g. 6.07mmol) in dry 
nlF (Sml) at -20oc under a N2 atmosphere. A solution of 3-iodo-1-phenoxypropane 
{1.S6g. 5.97mmol) in dry THF (1 Oml) was added dropwise over 10 minutes at -ss0c. 
This mixture was stirred for 18 hours ovemight, then poured onto ice/water (SOg). 
filtered and partially evaporated. The residue was dtreated with ethyl acetate and the 

45 organic layer was washed with brine (x2). dried (MgS04) and evaporated under 
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reduced pressure to a yellow oil. The oil was purified by flash chromatography on 
silica gel to give 4-methylthlo-1-(3-phenoxypropyl)azeti.d.in-2-one a colourless solid 
(0.64g, 42%), m.p. 41-2°C. 
la NMR 8 (CDC13) 2.04 (3H. s. SCH3). 2.10 (2ff. m. CH2). 2.95 (lH. dd, J=l, 15 

S Hz. B3), 3.25 (2H, m, H3 +NCH2>. 3.56 (lH, m, NCB2). 4.02 (2H. m, CH20Ph), 
4.66 (lH, m, H.4>. 6.9 (3H. m, Ph-If), 7.3 (2H, m, Ph-H> 
Example 347 4-Methylsulphinyl-1-(3-phenoxypropyl)azetidin-2-one 
Treatment of 4-methylthio-1-(3-phenoxypropyl)Uetidin-2-one (0.59g. 2.34mmol) with 
mCPBA as in Example 302 gave 4-Methylsulphinyl-l-(3-phenoxypropyl)azetidi&-2-

10 one as a waxy white solid (0.39g, 62%). 
la nmr S (CDCl3) 2.12-2.23 (4H, m, 2xCH2W:iCH2), 2.43(3H, s, SOCH3). 2.56 
(3H, s. SOCH3). 2.78 (lH, dd, 1=15.00, 2.50Hz, B3a). 3.07 (111. dd.1=14.S, 4.75Hz. 
H3\)). 3.24 (lH, dd. 1=15.00, S.2SHz, li3b), 3.47-3.71 (~ m. 2xN-Clb. H3a). 4.05-
4.20 (4a, m, 2xCB20>. 4.40 (lH, m, li4), 4.50 OH. m. IW. 6.8-7 .0, 7.2-7.33 (6H, 

15 4H, m, 2xAr-H). 
Found~ C, 58.4; H, 6.4; N, 5.2%; C13H17N03S requires: C, 58.1; H. 6.5; N. 5.3% 
Example 348 1-(2-(6--(4-Flu.orophenyl)hexyloxy)ethyl)-4-(4-
ethoxycarbonylbenzyJthio)-2-oxoazetidine 
A solution of 4-(4-{ethoxycarbonyl)benzylthio)azetidin-2-one (l.85g. 0.00697 moles), 

20 2-(6-(4-Fluorophenyl)hexyloxy)ethyl trif1ate (262g. 0.00704 moles), 
terabutylammonium bromide (0.22g, 0.00068 moles) in dry tetrahydrofuran (40ml), 
cooled to 10°C. was treated with powdered potassium hydroxide (0.47g, 0.00838 
moles). The cooling bath was removed and the reaction was sfured at room 
temperature for 2 hours. partitioned between brine (70ml) and ethyl acetate (75ml). 

25 The organic layer was dried (MgS04) and evaporated to an oil (3.7g). Purified by 
flash column chromatography on silica gel eluted with 2:1 P .E. 40-60°C:ethyl acetate 
to give 1-(2-(6-Fluorophenyl)hexyloxy)ethyl)-4-(4-erhoxycarbonylbenzylthio)-2-
oxoazetidine as a colourless oil (1.15g, 34% ). 
lff nmr 8 (CDCl3) 1.42 (l lH, m, Cfux4, CH3). 2.55 (2H, t. 1=7.6Hz. Cli2Ph). 2.84, 

30 2.90 (lH. dd, J=l.9, 1S.2Hz. li3), 3.03 (lH, m. 1 of NCH2). 3.26, 3.32 (1H. dd, l= S, 
15.2Hz, li3), 3.40 (SH, m, CHzOCH2,l of NClfa), 3.85 (2H. s. CH2S), 4.36 (211. q, 
CH20), 4.75 (lH,.m,l:14), 6.91-7.11 (4H. m.p-F-Ar-ID, 7.39, 8.01(4H,2xd, 
.l=8.3Hz. Ar-li) 
Example 349 1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-(4-

35 ethoxycarbonylbenzyJsulphinyl)-2-oxoazetidine 
Treatment of 1-(2-(6-tluorophenyl)hexyloxy)ethyl)-4-(4-ethoxycarbonylbeozyl­
sulphinyl)-2-oxoaz.etidine (1.0Sg) with mCPBA (0.67g) following the method of 
Example 302 gave, after chromatography and re-crystallisations, the title compound as 
a 96:4 ratio of diastereoisomers 2: 1 as a colourless solid, m.p. 75-75°C, 25% yield 

40 lH nmr 8 (CDC13) 1.42 (llH. m, CH2x4, CHy. 2.56 (2H, t, J=7.7Hz, CH2Ph), 2.63, 
2.69 (lH. dd, J=2.2, 15.lHz. 1:13), 3.05, 3.10 (lH, dd, J= s. 15.lHz. H3). 3.37-3.73 ( 
6H, m, CH20Cff2, NCH2), 4.08 {2H, s, CHzSO), 4.36 C2H. q. CH20), 4.54 (lH. 
m,14}, 6.91-7.11 (4H, m. p-F-Ar-H). 7.38, 8.0S (4H, 2xd, J=8.3Hz. Ar-ID 
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Example 350 1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-(4-
ethoxycarbonylbenzylsulphinyl)-2-oxoazetldine (predominantly diastereoisomer 
1) 
The recrystallisations of Example 349 also gave the title compound as a 68:32 mixture 

5 of diastereoisomm as a colourless solid. m.p. S3-SS°C, 12.S'liyield 
la nmr (diastereoisomer l)S (CDC13} 1.42 (UH, m, CH2x4, CH3), 2.56 (28, t. 
J=7.7Hz. CfbPh). 2.85, 2.90 (lH, dd, J=4.6, 14.6Hz, Ii)), 3.30-3.7 (7lt m., l13, 
CH20Cib, NCff2), 3.93 (2H, m, ClbSO), 4.36 (2H. q, Clf20), 4.53 (lH, m, l14), 
6.91-7.11 (4H, m, p-F-Ar-li), 7..33, 8.05 (4a 2xd, 1=8.2Hz, Ar-ID 
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Biological Data 

t. Screen for Lp-PLAz inhibition. 
Enzyme activity was determined by measuring die rate of turnover of the 

S artificial substrate (A) at 37 °C in 50mM HEPBS (N-2-hydroxyethylpiperazine-N'-2-
ethanesulphonic acid) buffer cont.aining lSOmM Naa, pH 7.4. 

10 

(A) 

Assays were perfonned in 96 well titre plates. 
Lp-PLA2 was partially purified by density gradient centrifugation of hmnan 

plasma. Active fractions were pooled and used as the source of Lp-PLA2. The 
enzyme was pre-incubated at 37 °C with vehicle or test compound for 10 min in a total 

15 volume of 180 µl. The reaction was then initiated by the addition of 20 µ1 lOx 
substrate (A} to give a final substrate concentration of 20 µM. The :reaction was 
followed at 405 nm for 20 minutes using a plate reader with automatic mixing. The 
rate of reaction was measured as the rate of change of absorbance. 

20 Results: 

The compounds according to the present invention are found to have ICso values in 
the range 0.7-100,000 nM. 
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I. A compound of fonnula (I): 

5 

in which: 

PCTIEP%/02765 

al and R 2, which may be the same or dllferent. is each selected from hydrogen, 

halogen or Cc1-8)a1kyl; 
a4 and R 5 which may be the same or different is each selected from hydrogen, C(l-

10 6)a1kyl,Cc2-6)alkenyl, aryl, myl(C14)alkyl and heteroaryl(C1-4)alkyl each of which 

may be optionally substituted or R4 and R 5 may be linked together to fonn the 

remainder of a (C3_ 7 )cycloalkyl ring; 
X is a linker group; 
Y is an optionally substituted aryl group; 

(I) 

15 Z is oxygen and R3 is C(1-8)alkyl. C(3-8)CYC:loalkyl, C(3-S)CycloalkylC(l-6)alkyl, 
beteroaryl, heteroaryl(C t-4)alkyl, aryl. or aryl(C 1-4)alkyl. each of which may be 

optionally substituted or Z is S(O)n in which n is 0, 1or2 and R3 is Cct-8)a1kyl.C(3-

8)cycloalkyl, Cc3-8)cycloalkyICc l-6)alkyl, aryl, aryl(C1.4)alkyl. heteroaryl. or 

beteroaryl(C i-4)alkyl. each of which may be optionally substituted; and 
20 excluding compounds in which: 

Xis a direct bond; a group xl(CH2)m m which XI is co, CQNR6, COO, 

CONR6co, or CONHO in which R6 is hydrogen or Co~I and mis 0 or an 

integer from 1 to 12; or a C(l-12)alkylene chain optionally intempted by X 1; 

Z is S(O)n in which n is o. 1 or 2 and R 3 is C(l-8)alkyl, C(3-8)cycloalkyl. C(J-

25 8)cycloalkyJ.C(l-6)alkyl, aryl. or aryl(C1_4)alkyl. each of which may be optionally 
substituted; and · 

R4 and RS is each hydrogen. 

2. A compound as claimed in claim l in which Xis: 
30 direct bond; 

agroupXl(CH2)min which xl isCO,CONR.6, COO, CONR6cO, orCONR.6oin 
which R6 is hydrogen orCct-6)alkyl and mis 0 or an integer from 1 to 12; 
a group (X 1 )aX2 in which a is o or 1 and x2 is a Cn-12)8DcYlene chain interupred 

and/or terminated at the end adjacent to Y by one or more groups x3 selected from O, 
35 S(O)x. NR6, alkene or alkyne, in which x is 0, 1 or 2; or 

a Co-12)alkylene chain optionally intempted by X 1. 
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3. A compound as claimed in claim 1 or 2 in which: 

Xis a direct bond; a group X l(CH2)m as defined in claim 2; a group (X 1 )aJC2 as 

defined in claim 2; or a C(l-12)alk:ylene chain optionally intempted by X l; 

5 Z is oxygen and R 3 is C(l-8)alkyl. C(3-8)cycloalkyl. C(3-8)cycloaJk:ylC(l-6)alk:Yl. 
he~I. heteroaryl(C 1-4)alkyl, aryl, or aryl(C 1-4)alkyl. each of which may be 

optionally substituted or Z is S{O)n in which n is o. 1 or 2 and R3 is heteroaryl or 

heteroaryl(C1-4)alkyl, each of which may be optionally substituted. 

10 4. A compound as claimed in claim 3 in which R4 and RS is each hydrogen or one is 

hydrogen and the other is methyl. 

5. A compound as claimed in claim 3 or 4 in which Z is oxygen and R 3 is optionally 

substituted aryl; or S(0)0 in which n is o. 1 or 2 and R3 is optionally substituted 

15 heteroaryl(C l-4)allcyl 

6. A compound as claimed in claim 5 in which Z is oxygen and R 3 is optionally 

substituted phenyl. 

20 7. A compound as claimed in claim S in which Z is S(O)n and R 3 is optionally 

substituted heteroarylmethyJ. 

25 

8. A compound as claimed in claim 7 in which which ZR 3 is optionally substituted fur-

2-yhnethyL 

9. A compound as claimed in claim 7 in which which ZR.3 is 5-carboxyfur-2-ylmethyl 

10. A compound as claimed in claim 1 or 2 in which: 

Xis a direct bond; a group X l(CH2)in as defmed in claim 2; a group (X 1 >aX2 as 

30 defined in claim 2; or a C(l-12)alkylene chain optionally interupted by X 1; 

Z is S{O)n in which n is O. 1 or 2 and R3 is C(l-S)alkyl, C(3-8)cycloalkyl, C(3. 

8)cycloalkylC(l-6)alkyl. aryl or aryl(C1-4)a1kyl. each of which maybe optionally 
substitot.ed; 

R4 and as which may be the same or different is each selected from hydrogen. C(t-

. 35 6)alkyl, Cc2-6)aikenyl. aryl. aryl(C 14)a1kyl and hetetoaryl(C1-4)alkyl each of which 
may be optionally substituted or R4 and RS may be linked together to form the 
remainder of a {C3_ 7 )cycloalkyl ring. with the proviso that R4 and R 5 are not both 

hydrogen. 
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11. A compound as claimed in claim 10 in which one of R4 and RS is hydrogen and 

the other is methyl 

12. A compound as claimed in any one of the preceding claims in which, when one of 
S one of R4 and RS is hydrogen and the other is methyl. the absolute conf'igura1ion at lhe 

carbon to which R4 and R5 are attached is S. 

10 

13. A compound as claimed in any one of claims 3 to 12 in which Xis CONH(CHz>6· 

CONR.6(CH2)4C=C or (CH2)0(CH2)& 

14. A compound as claimed in claim 1 or 2 in which: 
X is a group (X l >aX2 as defined in claim 2; 

Z is S(O)n in which n is 0, 1 or 2 and R3 is C(1-8)a1kyl, C(3-8)cyeloalkyl, C(3-

8)cycloalk:ylC(1-6)alkYl. aryl or aryl(C i4)alkyl. each of which may be optionally 
15 substituted; and 

20 

R4 and R5 is each hydrogen. 

15. A compound as claimed in claim 14 in which Xis CONR.6(CH2)4C=C or 

(CH2)0(CH2)6· . 

16. A compound as claimed in any one of claims 10 to 15 in which ZR.3 is optionally 

substituted benzylsulfinyl. 

17. A compound as claimed in claim 16 in which ZR.3 is 4- carboxybenzylsulfmyl or a 

25 C(l-6)alkY1 or Cc2~6)alkenylester thereof. 

18. A compound as claimed in any one of claims 1 to 5 and 7 to 15 in which, when Z 
is S(O)n. n is 1. 

30 19. A compound as claimed in claim 18 in which the absolute configurations at C-4 
and the SO moiety are Rand S respectively. 

35 

20. A compound as claimed in any one of the preceding claims in which Y is a 

benzene ring. optionally substituted by up to three further substituents. 

21. A compound as claimed in claim 20 in which Y is phenyl optionally substituted by 

halo. 

22. A compound of fonnula (I) selected from: 
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N-[6-{4-chlorophenylhexyl)}-2-[4-benzyltbio-2-oxouetidin-1-yl]propionamide 
(diastereoisomer b); 
N-[6-(4-chlorophenylhexyl)}-2-[4-benzylthio-2-oxouetidin-l-yl]propionamide 
(diasrereoisomer a); 

S N-{6-(4-chlorophenylhexyl))-2-(4-benzylsulpbinyl-2-oxoazetidin-1-yl)propionamide 
(diastereoisomeu bl &bl); 
N-[6-(4-chlorophenylhexyl)]-2-[4-benzylsulpbinyl-2-oxouetidin-1-yl]propionamide 
(isomer (-)b2); 

N-(6-(4-chlorophenylhexyl)J-2-[4-benzylsulpbinyl-2.oxoazetidin-1-yl)propionamide 
10 (isomer (+)b2); 

N-(6-(4-chlorophenyl.hexyl)]-2-[4-benzylsulpbinyl-2.oxoazetidin-l-yl]propionamide 
(isomer (+)bl); 
N-{6-(4-chlorophenylhexyl)J-2-(4-benzylsulphinyl-2-oxoazetidin-l-yl]propionamide 
(isomer (-)bl); 

IS N-[6-(4-chlorophenylhexyl)]-2-[4-benzylsulfinyl-2-oxo~tidin-l-yl)propionamide 
(diastereoisomer al); 
N-[6-(4-chlorophenylhexyl}]-2-[4-benzylsulfinyl-2-oxouetidin-l-yl]propionamide 
(diastereoisomer a2); · 

N-16-(4-fluorophenylhexyl)]-2-[4-benzylthio-2-oxoazetidin-1-yl]propionamide 
20 (diastereoisomer b); 

N-[6-(4-fluorophenylhexyl)]-2-[4-benzylthio-2-oxoazetidin-1-yl]propionamide 
(diastereoisomer a}; 
N-[6-(4-fluorophenylhexyl)]-2-[ 4-benzylsulphinyl-2-oxou.etidin-l-yl]propionamide 
(diastereoisomers bl +b2); 

25 N-[6-( 4-fluorophenylhexyl)]-2-[ 4-benzylsulphinyl-2-oxoazetidin-l-yl]propionamide 
(diast.ereoisomer (-)b2); 

N-(6-(4-fiuorophenylhexyl)]-2-[ 4-benzylsulphinyl-2-oxoazetidin-l-yl]propionamide 
(diastereoisomer ( + )b2); 
N-{6-(4-fluorophenylhexyl)]-2-[ 4-benzylsulphinyl-2-oxoazetidin-l-yl]propionamide 

30 (diastereoisomer al); 
N-[6-(4-fluorophenylhexyl)}-2-[4-benzylsulphinyl-2-oxoazetidin-l-yl]propionamide 
(diastereoisomer a2); 
N-[6-( 4-fluorophenylhexyl)}-2-[4-benzylsulphonyl-2-oxoazetidin-1-yl]propionamide 
(diastereoisomer a); 

3S N-[6-(4-Fluorophenylhexyl)J-2-[4-benzylsulphonyl-2-oxoazetidin-l-yl}propionamide 
(diasrereoisomer b); 
N-(Benzyl)-2-( 4-benzylthio-2-oxoai.eticlin-l-yl]propionamide (diastereoisomer a); 
N-(Benzyl)-2-[4-benzylthio-2-oxoazetidin-1-yl]propionamide (diastereoisomer b ); 
N-[6-(4-Fluorophenylhexyl)}-2-[4-(allyloxycarbonylbenzylthio)-2-oxoazetidin-1-

40 yl]propionamide (dias~oisomer a); 
(+/-)-N-{6-(4-Fluorophenylhexyl)]-2-£4-(allyloxycarbonyl-benzyltbio)-2-oxoamtidin-1-
yl]propionamide (diastereoisomer b); 
(+/-)-N-[6-(4-Fluorophenylhexyl)]- 2-[4-( 4-allyloxycarbonyl)benzylsulphinyl)- 2-
oxoazetidin-l-yl]propionamide (diasrereoisomers b2+b l); 
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( +/-)-N-[6-(4-Fluorophenylhexyl)]- 2-[4-( 4-allyloxyaubonyl)benzylsulpbinyl)-2-
oxoazetidin-l-yl)propionamide (diastereoisomer b2); 
(il-)-N-{6-(4-Fluorophenylhexyl)]- 2-[4-(4-allyloxycarbonyl)benzylsulphinyl)-2-
oxoazetidin-l-yl]propionamide (diastereoisomer bl); 

5 (+1-)·N-[6-(4-fluoropbenylhexyl)}- 2-[4{ 4-(allyloxycarbonyl)benzylsulpbinyl)- 2-
oxoazetidin-I-yl]propionamide (diastereoisomer al); 
( +/-)-N-(6-(4-fluorophenyDtexyl)]- 2-[4-( 4-(allyloxycarbonyl)benzylsulphinyl)-2-
oxoazetidin-l-yl]propionamide (diastereoisom.er a2); 
(+/-)-N-[6-(4-fluorophenylhexyl)]- 2-[4-(4-(carboxy)benzylsulphinyl)-2-oxouetidin-1-

10 yl]propionamide (diastereoisomers b2+bl); 
( +1-)-N-[6-(4-Fluorophenyl)hexyl]-2-(4-benzylthio)-2-oxouetid.in-l-yl-3-(3-
fmyl)propionamide (diastereoisomen a and b); 
(+/-)-N-[6-(4-Flaorophenyl)hexyl]-2-(4-benzylsulphinyl)-2-oxoazetidin- l-yl-3-(3-
furyl)propionamide; 

15 N-[6-( 4-Fluorophenyl)hexyl]-2-(4-benzylsulphinyJ)-2-oxoa7.etidin-l-yl-3-(3-
fo.ryl)propionamide (diastereoisomer a2); 
(+l-)-N-[6-(4-Fluorophenyl)hexyl]-2-(4-benzylthio)-2-oxoazetidin-1-yl-3-
phenyl)propionamide (diastereoisomer a); 
{+/-)-N-[6-(4-Fluorophenyl)bexyl]-2-{4-benzylthio)-2-oxouetidin-1-yl-3-

20 phenyl)propionamide (diastereoisomer b); 
N-[6-(4-Fluorophenyl)hexyl]-2-(4-benzylsulphinyl)-2-oxoazelidin-l-yl-3-
phenyl)propionamide (diastereoisomer a2); 
N-[6-(4-Fluorophenyl)hexyl]-2-(4-benzylsulphinyl)-2-oxoazetidin-l-yl-3-
phenyl}propionamide (diastereoisomer al); 

25 (+/-)-N-[6-( 4-fluorophenyl)hexyIJ-2-( 4-benzylsulphinyl)-2-oxoazetidin-l-yl-3-
phenylpropionamide (diastereoisomer bl); 
(+/-)-N-[6-( 4-FJuoropbenyl)hexyl]-2-( 4-benzylsulpbinyl)-2-oxoazetidin-l-yl-3-
phenylpropionamide (diasrereoisomer b2); 
( +)-N-{6-{4-Fluorophenyl)hexyl]-l-(4-benzylsulphinyl)-l-oxoamtidin-1-yl-3-

30 phenylpropionamide (diaste.reoisomer (+)-b2)~ 
(-)-N-[6-(4-Fluorophenyl)hexylJ-2-(4-benzylsulphinyl)-2-oxouetidin-l-yl-3-
phenylpi::opionamide (diastereoisomer (-)-b2); 
(+l-)-N-[6-(4-Fluorophenyl)hexyl)-2-(4-benzylthio )-2-oxoazelidin-l-yl-2-
allylacetamide (diastereoisomer a); 

35 (+/-)-N-[6-(4-Fluorophenyl)hexyl]-2-(4-benzylthio)-2-oxoazetidin-l-yl-2-
allylacetamide (cliastereoisomer b); 
( +!-)-N-[6-( 4-Fluorophenyl)bexyl]-2-(4-benzylsulphinyl)-2-oxoazeti.din-1-yl-2-
allylacetamide (diastereoisomers a2+al}; 
(+I-)-N-[6-( 4-Fluorophenyl)hexyl]-2-( 4-benzylsulphinyl)-2-oxoazetidin-1-yl-2-

40 allylacetamide; 
(+/-)-N-[6-{4-Fluorophenylhexyl)]-2-[4-benzylsulphinyl-2-oxoazetidin-1-
ylJbutyramide; 
N-(6-(4-Fluorophenyl)hexyl]-2-[4-benzylsulphinyl-2-oxoaz.etidin-l-yl]butanamide; 
( +1-)-N-[6-( 4-Fluorophenyl)hexyl]-2-[4-benzylsulpbinyl-2-oxoazetidin-1-

45 yl]butanamide (Isomer al); 
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(+l-)-N-[6-(4-Fluorophenylhexyl)]-2-[4-benzylsulphinyl-2-oxouetidin-l­
yl]butanamide (isomer bl and b2); 
N-[6-{4-Fluorophenyl)hexyl]-2-[4-benzylsulphinyl-2-oxouetidin-1-yl}butanamide 
(isomer al); 

S (+/-)-N-[6-(4-Fluorophenylhexyl)]-2-(4-benzylsulphinyl-2-oxouetidin-l-
yl]pentanamide; 
(+/-)-N-[6-( 4-chlorophenylhexyl)]-2-[4-benzylsulphinyl-2-ox<>a7.etidin-l­
yl]propanamide; 
N-(Benzyl)-2-[4-benzyJsulphinyl-2-oxouetidin-l-ylJpropionamide (diastereoisomer 

10 bl&b2); 
N-(Benzyl)-2-[4-benzyJsulphinyl-2-oxouetidin-1-yl]propionamide (diastereoisomer 
al); 
N-(Benzyl)-2-[4-benzylsulphinyl-2-oxoazeudin-1-yl}propionamide (diastereoisomer 
al); 

15 ( a-S,4-R.SS)-N-[ 6-( 4-Fluorophenyl)hexyl]-2-f 4-carboxybenzylsulpbinyl)-2-
oxoazetidin-l-ylpropionamide; 
(~-S~4-R.SS)-N-[6-(4-Fluorophenyl)hexyl]-2-[4-allyloxybenzylsulphinyl]-2-

oxoazetidin-l-ylpropionamide; 
(+/-)-4-(Pyrid-2-ylmethylthio)-l-{4-phenyl-2-oxobutyDu.etidin-2-one; 

20 (+/-}-4-(Pyrid-2-ylmerhylsulphinyl)-1-(4-pbenyl-2-oxobutyl)azetidin-2-one 
(diastere~er 1 ); 
(+/-)-4-{Pyrid-2-yhnethylsulphinyl)-1-(4-phenyl-2-oxobutyl)lletidin-2-one 
(diastereomer 2); 
(+/-)-N-( 6-Phenylhex-l-yl)-4-(pyrid-4-ylmethylthio)-2-oxouetidin-l-ylacetamide; 

25 (+/-)-N-{6-Phenylhex-l-yl)-4-(pyrid-4-yhnethylsulpbinyl)-2-oxoazetidin-1-ylacetamide 
(diastereomer I); 
(+/-)-N-(6-Phenylhex-l-yl)-4-(pyrid-4-ylmethylsulphinyl)-2-oxoazetidin-l-ylacetamide 
(diastereomer 2); 
(+/-)-N-(6-Pbenylhex-1-yl)-4-(1-oxopyrld-4-ylmethylsulphonyl)-2-oxo81.etidin-l-

30 ylacetamide; 
(+/-)-N-(6-Phenylhex-l-yl)-4-(2-furylmethylthio)-2-oxoazetidin-l-ylacetamide; 
(+l-)-N-(6-Phenylhex-l-yl)-4-(2-furylmethylsulpbinyl)-2-oxouetidin-I-ylacetamide 
(diastereomer l); 

(+/-)-N-(6-Phenylhex-l-yl)-4-(2-furylmethylsulphinyl)-2-oxoazetidin-1-ylacewnide 
35 (diastereomer 2); 

(+/-)-N-(6-Phenylhex-l-yl)-4-(2-furylmethylsulphonyl)-2-oxoazetidin-l-ylacetamide; 
(+/-)-N-(6-[ 4-Fluorophenyl]hex-l-yl)-4-(2-fwylmethylthio)-2-oxoazetidin-l­
ylacetamide; 
(+/-)-N-(6-[ 4-Fluorophenyl]hex-1-yl)-~(2-furylmethylsulphinyl)-2-oxoazetidin-1-

40 ylacetamide (diastereomer l); 
( +/-)-N-[6-(4-Fluorophenyl)hexy)-4-(2-furylmethylsulphinyl)-2-oxoazetidin-1-
ylacetamide (diastereomer 2); 
(+/-)-N-(6-[ 4-Fluorophenyl]hex-l-yl)-4-(2-furylmethylsulphonyl)-2-oxoax.etidin-1-
ylacetamide; 
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(+/-)-N-(6-[4-Chlorophenyl]hex-l-yl)-4-(2..furylmethylthio)-2-oxouetidin-l­
ylacetamide; 
(+/-)-N-(6--[4-Chlorophenyl]hex-1-yl)-4-(2-fmylmethylsulphinyl)-2-ox087Btidin-l­
ylacetamide (diastereomer 1); 

5 (+/-)-N-(6-[4-Chlorophenyl]hex-1-yl)-4-(2-furylmethylsulphinyl)-2-oxouetidin-l-
ylacetamide { diastereomer 2); 
(+/-)-N-(6-[4-Chlorophenyl)hex-l-yl)-4-(2-furylmethylsolphonyl)-2-oxouetidin-l­
ylacetamide; 
(+/-)-N-(6-[4-Chlorophenyl]hex-1-yl)-4-(3-furylmethylthio)-2-oxouetidin-l-

10 ylacetamide; 
(+l-)-N-(6-[ 4-Chlorophenyl]hex-l-yl)-4-(3-furylmethylsulpbinyl)-2-oxoazetidin-1-
ylacetamide (diastereomer 1); 
(+I-)-N-{6-[4-Chlorophenyl]hex-l-yl)4-(3-fUry1metbylsulphinyl)-2-oxouetidin-1-
ylacetamide (diastereomer 2); 

15 (+/-)-N-(6-[4-Chlorophenyl]hex-1-yl)-4-(3-furylmethylsulphonyl)-2-oxoazetidin-1-
ylacetamide; 
(+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(2-thienylmethylthio)-2-oxouetidin-1-
ylacetamide; 
(+1-)-N-[6-(4-Chlorophenylhexyl)]-4-(2-thienylmetbylsulphinyl)-2-oxoazetidin-1-

20 ylaceramide (cfiastereomer 1); 
(-+l+N-[6-(4-Cblorophenylhexyl)]-4-(2-thienylmethylsulphinyl)-2-oxoazetidin-1-
ylacetamide (cliastereomer 2); 
(-+l-)-N-[6-(4-Chlorophenylhexyl)]-4-(2-thienylmetbylsulphonyl)-2-oxoazeti.din-1-
ylaceramide; 

25 (+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(3-thienylmethylthio)-2-ox087.etidin-1-
ylacetamide; 
(+/-)-N-[6-(4-Chlorophenylhexyl)J-4-(3-thienylmethylsulphinyl)-2-oxoazetidin-1-
ylacetamide (diastereomer 1); 
(-+/-)-N-[6-(4-Chlorophenylhexyl)]-4-{3-thienylmethylsulphinyl)-2-oxouelidin-1-

30 ylacetamide (diastereomer 2); 
(+1-)-N-[6-(4-Chlorophenylhexyl)}4-(3-thienyhnethylsulphonyl)-2-oxouetidin-l­
ylacetamide; 
(+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(thiazol-2-ylmethylthio)-2-oxoazetidin-1-yl-

35 

40 

45 

acet.amide; 
(+I· )-N-[6-{4-Chlorophenylhexyl)]-4-(thiazol-2-ylmethylsulphinyl)-2-oxouetidin-1-
ylacetamide (diastereomer 1); 
{+/-)-N-(6-(4-Chlorophenylhexyl)]-4-(thiazol-2-ylmethylsulphinyl)-2-oxouetidin-l­
ylacetamide (diastereomer 2); 
(+/-)-N-[6-(4-Chlorophenylhexyl)}-4-(5-methoxycarbonyl-2-furylmethyltbio)-2-
oxouetidin-l-ylacetamide; 
(+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(5-methoxycarbonyl-2-furylmethylsulphinyl)-2-
oxoazetidin-1-ylacetamide (diastereomer 1); 
(+/-)-N-[6-(4-Chlorophenylhexyl)]-4-(S-methoxycarbonyl-2-fmylmethylsulphinyl)-2-
oxoazetidin-l-ylacetamide ( diastereomer 2); 
(+/-)-4-( 2-furylmethylthio)-1-(9-phenylnonyl)azetidin-2-one; _______ _ 
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(-tl-)-4-( 2-fUrylmethyJthio)-l-{9-{4-tluorophenyl)nonyl)ue.tidin-2-ooe; 

PCTIEP96/8276S 

(+/-)-4-( 2-furylmethyJsulphinyl)-1-(9-(4-fluorophenyl)nonyl)azetidin-2-one; 
( +l-)-4-( 2-furylmethyisulphonyl)-1-(9-(4-fluarophen.yl)nonyl)azetidin-2-one; 

S N-[6-(4-Fluorophenyl)hex-1-yl]-4-(5-allyloxycarbonylfuran..2-methyltbio)-2-
oxoazetidin-1-ylacetamide; 
N-[6-(4-Fluorophenyl)hex-1-yl]-4-(5-allyloxycarbonylfuran..2-methylsulphinyl)-2-
ox<>a7.etidin-1-ylacetamide (Diastereomer 1); 
N-[6-(4-Fluorophenyl)hex-l-yl]-4-(S-allyloxycarl>onylfuran-2-methylsulphinyl)-2-

10 oxouetidin-1-ylacetamide (Diastereomer 2)N-[6-(4-Fluorophenyl)hex-1-yl]-4-(5-
carboxyfuran-2-methylsulphinyl)-2-oxou.etidin-l-ylacetamide (Diastereomer 2)N-(6-
{4-Chlorophenyl) hexyl)-4-(5-allyloxycarbonylfuran-2-methylthio-2-oxou.etidin-l­
yl)acetamide; 
N-(6-{4-Chlorophenyl}hexyl)-4-(5-allyloxycarbonylfman-2-methylsulphinyl-2-

15 oxoazetidin-1-yl)acetamide (Diastereomer l); 
N-(6-{4-Chlorophenyl}hexyl)-4-(5-allyloxycarbonylfuran-2-methylsulphinyl-2-
oxoazetidin-1-yl)acetamide (Diastereomer 2); 
N-(6-{4-Chlorophenyl}bexyl)-4-(5-carboxyfuran-2-methylsulphinyl-2-oxouelidin-l­
yl)acetamide (Diastereomer 2); 

20 N-[6-(4-Fluorophenyl)hex-1-yl]-4-(5-methoxycarbonylfuran-2-mer:hyltbio)-2-
oxoazetidin-1-ylacetmnide; 
N-[6-(4-Fluorophenyl)hex-1-yl]-4-(S-methoxycarbonyJfuran.:2-medlylsulphinyl}-2-
oxouetidin-l-ylacetamide (Diasrereomer 1)N-[6-(4-Fluorophenyl)hex-l-yl]4-(S­
methoxycarbonylfuran-2-methylsulphinyl)-2-oxoazetidin-1-ylacetamide (Diastereomer 

25 2)N-[6-(4-Chlorophenyl)hexyl]-[4-(2-fluoropbenoxy 2-oxo azetidin-1 yl) acetamide; 
N-(6-( 4-Phenyl)hexyl)-(4-(2-methylphenoxy)-2-oxou.etidin-1-yl)acetamide; 
N-(6-( 4-Phenyl)hexyl)-(4-(2-benzyloxyphenoxy-2-oxoazetidin-l-yl)acetamide; 
N-(6-(4-Phenyl)hexyl)-(4-(2-metbytthiophenoxy)-2-oxoazetidin-1-yl) acetamide; 
N-(6-(4-Phenyl)hexyl)-(4-(4-chlorophenoxy)-2-oxoazetidin-1-yl) acewnide; 

30 (N-(6-( 4-Phenyl)hexyl)-4-(4-metboxy-phenoxy)-2-oxou.eudin-1-yl)acewnide; 
N-(-( 4-Phenyl)hex.yl)(-( 4-methylthiophenoxy)-2-oxoazetidin-1-yl)acetamide; 
N-(6-(4-Chlorophenyl)hexylH4-(4-allyloxycarbonyl-methylphenoxy)-2-oxouetidin-l­
yl)acetamide; 
N-(6-(4-Phenyl)hexyl)-(4-phenoxy-2-oxoaz.etidin-l-yl)acetamide; 

35 N-(6-(4-Phenyl)hexyl)-(4-benzyloxy-2-oxoazetidin-I-yl)acetamide; 
N-(6-( 4-Phenyl)hexyl)-(4-(4-methylsulphinylphenoxy)-2-oxoaietidin-1-yl)acetamide; 
N-[6-(4-Phenyl)hexyl]-[4-(4-methylsulphonylphenoxy- 2-oxo az.etidin-1-yl) acetamide; 
N-(6-( 4-Phenyl)hexyl)-{4-(2-metbylsulphinylphenoxy)-2-oxouetidin-l-yl)acetamide 
N-(6-(4-Phenyl)hexyl)-(4-(2-metbylsulphonylphenoxy)-2-oxoazetidin-l-yl)acetamide; 

40 N-(6-(4-Phenyl)hexyl)-(4-(2-hydroxyphenoxy)-2-oxouetidin-l-yl)acetamide; 
N-[6-(4-chlorophenyl)hexyl]-[4-(4-carboxymethylphenoxy)-2-oxo-u.etidin-1-yl]­
acetamide; 
N-(6-(4-Phenyl)hexyl)-(3-methyl-4-phenoxy-2-oxoamtidin-l-yl} acetamide; 
4-Benzyloxy-1-(4-phenyl-2-oxo-butyl)-azetidin-2-one; 

45 4-Phenoxy-1-(4-phenyl-2-oxo-butyl)-azetidin-2-one; 
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N-(6-(naphth-1-yl)-5-hexyn-1-yl]-4-benzyltbio-2-oxoazetidin-1-yl acetamide; 
N-[6-(Naphth-1-yl}-S-bexyn-1-yl]-4-benzy1sulphinyl-2-ox0a2Etidin-l-yl aceuunide 
(diasteteoisomer l); 
N-[6-(Naphth-l-yl}-S-hexyn-1-yl]-4-benzylsulphinyl-2-oxouetidin-l-yl acetamide 

S (diastereoisomer 2); 
N-[6-(3-Chlorophenyl)hexyn-5-yl]-(4-benzyltbio.2-oxo-aretidin-1-yl)aceiamide; 
N-[6-(2-Cblorophenyl)hexyn->yl)-4-benzyltbio.2-oxo.uetidin-lyl acetamide; 
N-{6-Phenyl-3-hexynyl)-(4-benzyllhio-2-oxouetidin-1-yl)a.cetamide; 
Z..N-(6-phenyl-3-hexenyl}-(4-benzyltbio-2-oxoazetidin-l-yl)acetamide; 

10 E-N-{6-phenyl-3-bexenyl)-{4-benzyltbio-2-oxouetidin-l-yl)acetamide; 
N-(5-Phenoxypentyl}-4-benzylthio-2-oxoazeti.din-1-ylacetamide; 
N-(2-(2-Pbenoxyethoxy)elhyl)-4-benzylthio-2-oxouetidin.-1-ylacetamide; 
N-(2-(3-Phenylpropy1oxy)etbyl}+benzylthio-2-oxoa7.etidin-1-ylaootamide; 
N-[6-(3-Cblorophenyl)hexyn-5-yl]-4-benzylsulphinyl-2-oxo-uetidin-1-ylacetamide; 

15 N-(6-(3--Chloropbenyl)hexyn-S-ylJ-4-benzylsulphinyl-2-oxo-uetidin-l-yl acetamide; 
N-:(6-(2-Chlorophenyl}hexyn-5-yl]-4-benzylsulphinyl-2-oxCHl7'.etidin-J-yl acetamide; 
N-[6-(2-Chlorophenyl)hexyn-S-yl]-4-benzylsulpbinyl-2-oxo-azelidin-1-yl acetamide; 
N-(6-Phenyl-3-hexynyl}-(4-benzylsulphinyl-2-oxouetidin-l-yl)acetamide 
(diastereoisomer l); 

20 N-(6-Phenyl-3-hexynyl}-{4-benzylsulphinyl-2-oxouetic:tin-l-yl)acetmnide 
(diastereoisomer 2); 
Z-N-( 6-Pfrenyl-3-hexenyl)-( 4-benzylsulphinyl-2-oxoaz.etidin-l-yl}acetamide 
(diastereoisomer l); 
Z-N-(6-phenyl..:3-hexenyl)-(4-benzylsulphinyl-2-oxoaz.etidin-l-yl)acetamide 

25 (diastereoisomer 2); 
E-N-(6-Phenyl-3-hexenyl)-(4-benzylsulphinyl-2-oxoazetidin-l-yl)acetamide 
(diastereoisomer 1); 
E-N-( 6-phenyl-3-hexenyl)-{4-benzylsulphinyl-2-oxoazetidin-l-yl)acetamide 
{diastereoisomer 2); 

30 N-(5-pbenoxypentyl)-(4-benzylsulfmyl-2-oxouetidin-l-yl)acetamide; 
N-(5-phenoxypentyl)-(4-benzylsulfinyl-2-oxouetidin-l-yl)acetamide; 
N-(2-(2-Phenoxyethoxy)ethyl}-(4-benzylsulphlnyl-2-oxouetidin-1-yl)acetamide 
(Diast.ereoisomer 1); 
N-(2-(2-Phenoxyethoxy)ethyl)-(4-benzylsulphlnyl-2-oxoazetidin-l-yl)acetamide 

35 (Diastereoisomer 2); 
N-2-(3-Phenylpropyloxy)ethyl-(4-benzylsulphinyl-2--oxoazetidin-l-yl)ac.etamide 
(Diastereoisomer l); 
N-2-(3-Phenylpropyloxy}ethyl-(4-benzylsulphinyl-2-oxouetidin-1-yl)ac.etamide 
(Diaste.reoisomer 2); 

40 N-[6-(2-Chlorophenyl)hexyn-5-yl]4benzy1sulphonyl-2-oxo.azetidin-l-yl ace.tamide; 
N-[&{3-Cblorophenyl)hexyn-S-yl]-4-benzylsulphonyl-2-oxo-a.zetidin-1-yl acetamide; 
N-(6-Phenyl-3-hexynyl}-(4-benzylsnlphonyl-2-oxoazetidin-l-yl)acetamide; 
E-N-(6-phenyl-3--hexenyl}-(4-benzylsulphonyl-2-oxoazetidin-l-yl)acetamide; 
1-(2-(6-Phenylhexyloxy)ethyl4benzylthio-2-oxoa7.etidine; 

45 1-(2-(6-(4-Chlorophenyl)hexyloxy)ethyl}-4-benzylthio-2-oxoazetidine; 
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1-(2-{6-(4-FJuorophenyl)hexyloxy)ethyl)-4-benzyltbio-2-oxouetidine; 
N-3--(Phenoxypropyl)-4-benzylthio-2-oxoamtidine; 1-(2-Benzyloxyetbyl)4-benzyltbio­
azetidin.-2-one; 
1-(2-(6-Phenylhexyloxy)ethyl-4-benzylsulpbinyl-2-o~tidine (Diastereoisomer 2); 

5 1-(2-(6-(4-Chlorophenyl)hexyloxy)ethyl)-4-benzylsulphinyl-2-oxoazed.dine 
(Diastereoisomer 1); 
1-(2-(6-(4-Chlorophenyl)hexyloxy)ethyl)-4-benzylsulplllnyl-2-oxoazetidine 
(Diasrereoisomer 2); 
l-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl}4-benzylsulphinyl-2-oxcmetidine 

10 (Diastereoisomer 1); 
1-(2-(6-(4-Floorophenyl)hexyloxy)etbyl}4-benzylsulphinyl-2-ox087.etidine 
(Diastereoisomer 2); 
4-Benzylsulphinyl-1-(3-phenoxypropyl)uetidin-2-one (D.iasr.ereoisomer 1 ); 
4-Benzylsulphinyl-1-(3-phenoxypropyl)uetidin-2-one (Diastereoisomer 2); 

15 1-(2-Benzyloxyethyl)-4-benzylsulphinyl-azetidin-2-one (Diastereoisomer 1); 
1·(2-Benzyloxyethyl)-4-benzylsulphinyl-uetidin-2-one (Diast.ereoisomer 2); 
4-Methylthio-1-(3-phenoxypropyl)azetidin-2-one; 
4-Methylsulphinyl-1-(3-phenoxypropyl)amtidin-2-one; 
1-(2-(6-(4-Floorophenyl)hexyloxy)ethyl)-4-(4-ethoxycarbonylbenzylthio)-2-

20 oxouetidine; 

2S 

30 

1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-(4-ethoxycarbonylbenzylsulphinyl)-2-
oxoazetidine (Diastereoisomer 1); and 
1-(2-(6-(4-Fluorophenyl)hexyloxy)ethyl)-4-(4-ethoxycarbonylbenzylsulphinyl)-2-
oxoazetidine (Diastereoisomer 2). 

23. A pharmaceutical composition comprising a compound offormula (ij and a 
pharmaceutically acceptable canier. 

24. A compound of formula (I) for use in therapy. 

25. The use of a compound of fonnula (I) as defined in claim 1 in.the manufacture of 

a medicament for treating atherosclerosis. 

26. The use of a compound of fonnula (I) as defined in claim 1 in the manUfacture of 
3S a medicament for treating diabetes, hypertension, angina pecto~ after ischaemia. 

reperfusio~ rheumatoid arthritis, stroke, myocardial infarction, reperfusion injury, 

sepsis. and acute and chronic inflammation, inflammatory conditions of the brain 

such as Alzheimer's Disease, neuropsycbiatrlc disorders such as schizophrenia. and 
psoriasis. 

40 
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27. A method of treating a disease stare ~d with activity of the enzyme Lp -

PLA2 which method involves tteating a patient in need thereof with a theJ3peutically 

effective amount of an inhibitor of the enzyme. 

S 28. A method as claimed in claim Z1 in which the disease state is BMociaied with the 
increased involvement of monocytes, macrophages or lymphocyres. 

10 

29. A method as claimed in claim Z1 in which the disease state is associated with the 
fonnation of lysophosphatidylcholine and oxidised free fatty acids. 

30. A method as claimed in claim 27 in which the disease state is associated with lipid 

peroxidation in conjunction with Lp PLA2 activity. 

31. A method as claimed in claim 27 in which the disease state is associated with 

15 endothelial dysfunction. 

32. A compound of formula (I) as defined in claim 1 in combination with a further 
therapeutically active agent selected from an anti-hyperlipidaem~ anti­
atherosclerotic, anti-diabetic, anti-anginal, anti-inflammatory or anti-hypertension 

20 agents for use in therapy. 

33. A process for preparing a compound of fonnula (I) as defined in claim 1 which 
process comprises: 
(A) treating an azetidone of formula (Il): 

25 

in which: 

n, R 1, R2 and R3 are as hereinbefore defined; 

30 with an alkylating agent of the fonnula (Ill): 

in which Z is a suitable leaving group such as halogen; 
35 one of R4 and RS is hydrogen; and 

X and Y are as hereinbefore defined; 
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in the presence of a su~ble base such as sodium hydride or potassium hydroxide. in a suitable allcylating solvent such as tetrahydrofuran (TIIF). and at a temperature in the range-10 to O°C; 

5 (B) treating a compound of fonnula (VIII): 

ff-t.rSAg 

10 

15 

20 

2S 

30 

J-~~ 
0 CR"Ff-X-Y 

in which RI, R2. R3, R4andRS are as hereinbeforedefmed; 
with an alkylating agent of the formula (IX): 

in which R 3 and Z are as hereinbefore defined; 
under suitable alkylating conditions, at a temperatw.e in the region 25oC; 

(C) when x denotes a group coNR6(CHi>m· coNR6x2. CONR60(CH2>m or CONR6ox2, treating an acid of the fonnula (IV): 

in which: 
z. R 1, R2. R 3. R4 and R 5 are as hereinbefore defined; 
with an amine of the formula (V): 

or a hydroxylamine of the formula (VI): 

in which xs is (CH2)m or x2 and m, R6, Y and x2 are as hereinbefore defined. 

-SS- iiiiUf 

(IX) 

(IV) 

(V) 

(VI) 
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in the presence of an activating agent sucb as ethyl cblorofonnate or 
dicyclohexylcarbodlimide (DCC), in a suitable solvent such as chloroform or dimethyl 

fonnamid~ at a temperature in the range -10 to 20°C; 

5 (D) when X denotes a group COO(CH2)m or COOX2, effecting a transesteririca1ion 
reaction with the methyl ester of fonnula (VII): 

(Vll) 

10 inwhich: 

z. R 1., R 2, R 3, R4 and RS are as hereinbefore defined; 

using conditions well known in the art for snch reactions, for instance heating in 

toluene in the presence of a catalytic amount of sodium methoxide and an alcohol 

15 (E) when X denotes a group COO(CH2>m orCOOX2, treating a compound of 

fonnuJa. (IV) with an alcohol ~SoH or an activated derivative thereof, for instance a 
tosylate; and 

(F) when the linker group X contains an ether function, treating a compound of 
20 fonnula (VIII}: 

25 in whichZ, Rl, R2, R3, R4, R5 and x2 areasbereinbeforedefined; 

with a compound of fonnula (IX): 

30 inwhich: 

(Vlll) 

(IX) 

one of L2 and L3 is a halogen or other suitable leaving group such as triflate or 

tosylale and the other is OH or a suitable salt therof, and p and q are as herembefore 
defined;. 
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under standard ether forming conditions. 

34. A compound of formula ro substantially as herein before described in any one of 
Examples 1 to 350. 
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