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lysophosphatidylcholine, a component of oxidised LDL, known to be a potent

_ chemoattractant for circulating monocytes. As such, lysophosphatidylcholine 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-PLA» enzyme would therefore be expected to stop the build up of these
macrophage enriched lesions (by inhibition of the formation of
lysophosphatidylicholine and oxidised free fatty acids) and so be useful in the

30 treatment of atherosclerosis.

The increased lysophosphatidylcholine content of oxidatively modified LDL
is also thought to be responsible for the endothelial dysfunction observed in patients
with atherosclerosis. Inhibitors of Lp-PLA> could therefore prove beneficial in the
treatment of this phenomenon. A Lp-PLAj inhibitor could also find utility in other

35 disease states that exhibit endothelial dysfunction including diabetes, hypertension,
angina pectoris and after ischaemia and reperfusion.

Lp-PLAj inhibitors may also have a general application in any disorder that
involves activated monocytes, macrophages or lymphocytes, as all of these cell types
express Lp-PLA.. Examples of such disorders include psoriasis.
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.Compound_s_ of formula (I) are inhibitors of Lp-PLA3 and as such are

expected to be of use in treating atherosclerosis and the other disease conditions noted
above.

Representative examples of RlandR2 include hydrogen, bromo, methyl and
25  ethyl, optionally substituted with hyroxyl. Suitably, Rl and R2 is each hydrogen or
one of R1 and R2 is hydrogen and the other of R} and R2 is methyl (to give a trans-
methyl). Preferably, R and R2 is each hydrogen. :
- Within R3. representative examples of the a_ryl group include phenyl and
naphthyl. Suitably, R3 _islarle(l-g)alkyl. Suitable examples of R3 include phenyl,
30 benzyl, 2-phenylethyl and 3-phenylpropyl in each of which the phenyl ring 'may be
optionally substituted by up to three substituents. It will be appreciated that an
optional substituent may be located in the aryl-p.oniori and/or the alkyl portion (if
‘present). Preferably, R3 is optionally substitued bénzyl. preferably substitued at the
- 4-position. Suitable substituents :for a phenyl or naphthyl ring in R3 include halo,
35 hydroxy, C(}.6)alkyl, C(1.6)alkoxy, carboxy, C(].g)alkoxy-carbonyl,
C(2-6)alkenyloxycarbonyl, carboxyC¢ 1-6)alkyl and C(1-6)alkoxy-carbonle(1-
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-yl ) acet ani de; w:ll be fu er readily appreciated by the skilled person that, in compounds
of formula (I) in which n is 1, that is sulphoxide compounds, the presence of the SO
moiety will introduce an additional chiral centre into the molecule and therefore give
rise to the existence of extra stereoisomers. The present invention encompasses all
25 -such stereoisomers. _ '

In preferred compounds of formula (I), the relative configurations at C-4 and
the SO moiety are R,S and S,R and in the most preferred compounds the absolute
configurations at C-4 and the SO moiety are R and S respectively.

When used herein, the term 'alkyl' and similar terms such as ‘alkoxy' includes
30  all straight chain and branched isomers. Representative examples thereof include
methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, t-butyl n-pentyt and
n-hexyl
Suitable substituents for an alkyl group include, for example, halogen, cyano,
azido, nitro, carboxy, (C1.g)alkoxycarbonyl, carbamoyl, mono- or
35 di-(Cy-glalkylcarbamoyl, sulpho, sulphamoyl, mono- or dn-(C1.6)alkylsulphamoyl
amino, mono- or di-(Cj.g)alkylamino, acylamino, ureido,
(C1-¢)alkoxycarbonylamino, 2,2,2-trichloroethoxycarbonylamino, aryl, heterocyclyl,
hydroxy, (Cj.g)alkoxy, acyloxy, oxo, acyl, 2-thienoyl, (C.g)alkylthio,
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oxoazetidin- 1-yl)acetamide;
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4R, SR- N- (6- (4- Chl orophenyl ) hexyl ) - (4- benzysul phi nyl - 2- oxoazeti di n-1
-yl )acet am de;

4S, SS-N- (6- (4- ro nyl ) hex benzysul phi nyl - 2- oxoazetidin- 1
-yl ) acet gim ((:I(émgg"l{')QN (8 (E-clvllo)rophe}(yl%he&yl) (#be%zylsn?lphmgl-z-oxoazendm-1- o
4R, SS- N- ( 6- (ﬁl—)z@htanndq:zhenyl ) hexyl ) - (4- benzyl sul phi nyl - 2- oxoazeti di n- 1-yl ) ace

S5 (o (ERIB SIS gorprsmmhimentirpprisuias epopugi 1
-yl)acet ami dnl)acetamxdq di ast er eoi sener 2)

R )'\g (6- (&' QuposoAnSRY Nl@esvémorﬁﬂh&ﬁv%wi Pﬁ%%rsﬁrp%%ée&ogﬂdm-l.
4%— N- (6- (4- C}%p%PBHH%yI ) hexyl ) - (4- benzysul phonyl - 2= oxoazet i di n- 1

-yl)acet am dﬁRSSMSSN) R--Phenpinex gineaiae tl din-1
-zl )acetam d oazeu %L)é)sa? ‘B@ | orobenzyl (ﬁybenzyl sul rR/]i 52 oxoazet idin-1
-yl ) acet am Past

N- 2, 4- Di chl Ne(66A cl(hﬂpbemﬂ)lsnymﬂﬂbyﬁzyb\ﬂpmagbmodomﬂidmw Yhartamitete 30

(Di ast ermorm@k%sms FR) 4-Benzylsyl 1-(2- azetidin~2-0
N2, 4- Di chl §Tgmplhrglph§“ oaze"f Therong yl ) acet am de;
N- 3, 4- Di gm 8{3&6‘% é@éﬂ&%ﬁ -E-ben%)s!%n@nylcﬁ-hmmo-%o)‘ammum _
N- 3, 4- Di chl atcetanﬂdg;l - (4- benzyl sul phi nyl - 2- oxoazetidin-1 -yl)acetamn de
(D astereo

\-3. 4. Di ohl oP8EeE hsz@%z(g P&’SWE‘{’?’&W WW‘S‘%P‘B%@PZBEW%-OIPWQ%PM de y

(Di ast er eonedcetamide;

N-3, 4- Disghl oNgB4REHlorégheh QWG b2 2ox: L3 de
OB bt
N-[ 6- (4- Chl A M1 2: et hoxybenzyl t hi 0) - 2- oxoazetidin- 1

-yl acet am deN-(6-[4-chlorophenyl]hex— -yl)—(4-metlmxycarbon¥lbenzylsulphmyl)-z-oxoazeudm-

xoazetidin-1
N[ v sl et dgpgh 10 Pen Y )2 010
-yl ) - (4- et Mﬂﬁpb@r@g ayllhext hVB)(fI»-zllaloxa(Qﬂ'bonyl-menzyl;dlphmyl)-Z-mazwdhﬁe
I\E( 6-[4 2c.(:)hl olr Oﬁ%efhﬁﬁ@e (g(lﬁ%ereomomerzal |yl o ar bonyl benzyl t hi o) - 2 oxoazeti din
-1-yl - acgt € comeurgq_s% ’éﬁe&b%dﬁ#&w In pastigylar compounds of
- 4- (4- et hoﬂphmlla ﬂ)sarb fitended)foPuserin pharmatemical compdsitions) it e 8e1 de
(N-D[ gs'z éelr Ie:IO:Jor ﬁe ny lt?zﬁ ! aeaﬂ' | prayided %%’Rﬁ%‘éﬂym fqrm, for example;at Jgast 1
yl acet ani de BYTE MO apjeast 75% pure and preferably at least 95% pure (% are on
25 awtwtbasis). Impure preparations of the compounds of formula (I) may be used for
preparing the more pure forms used in the pharmaceutical compositions. Although
the purity of intermediate compounds of the present invention is less critical, it will
be readily understood that the substantially pure form is preferred as for the
compounds of formula (I). Preferably, whenever possible, the compounds of the
30 present invention are obtained in crystalline form. :
When some of the compounds of this invention are aliowed to crystallise or
are recrystallised from organic solvents, solvent of crystallisation may be present in
the crystalline product. This invention includes within its scope such solvates.
Similarly, some of the compounds of this invention may be crystallised or -
35 recrystallised from solvents containing water. In stch 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 processes
such as lyophilisation. In addition, different crystallisation conditions may lead to the

-6-



N-(6 (4 chl orophenyl ) hex-1 -yl )-((4-carboxybenzyl sul phi nyl }’ 99 %ﬁzt I di n-
* WO e6e9851ni de; 10 CT/EP9SI

N- [ 6- (4- Fl uor ophenyl ) hexyl 1~ 4- (‘4- met hoxybenzyl sui phonyl )-- 2- oxoazetidin-1-

yl acet am de;

N-[ 6- (4-Chl or,ophen |,) - 2.0 tidin-1-

yl Eace'g ani de (Mﬂége%%'érpogmom cr}8m¥s C%Q:%ystﬁﬂneo proHXct; ‘f'hls)fgvaelegoﬁ 'n-

N- [ 6- (4- Chl oringlbdesywilliin ity moma(mmmarpmtfeam@fsm edmponinys Bf fcmaladl)t d| n-1 -
15 ylacetam de ( 89b§ vm e)nn nN’e(xﬁmBﬂmgfb'fﬁ{e%Q %1[

-yl)-(4-nmet hoxycar o enzy E) { oazet 1 di n- acet am de
(Di ast er eoi sd@ssaciatgd phosphohpase Aj (Lp-PLA?) and as such are expected to be of use in

N-(6-[4-chl orzﬁ&b@,ﬂyh bﬁmuﬁr il the &éamﬁhmmﬂm@mudmemmérmsw therefoex0azet

di n-
N-(6- pheny! hle RIS Sventod B ef b SRPRERL S bR 0 fos uss i BemPY, i gi n- 1-y1
acet am de ( Dl'ﬁtetoenqmusda”nfrfom)ula () are inhibBofs4f ¢ysophasphatidyldholine production
-yl)-(4-all yI ;??f.. ﬁ W&Eﬁ*’é RS Rie)a geneiaP dppticafioin any disotde¥ that
acet am de ( t'er eor-soner
N- [ 6- (4- Chl orxawiwnpﬁ@ﬁw]dyaﬁxpm%thmeﬁmm diabetes, hypertansignn . 1-

25 ylaqget afﬁnﬂﬁm toris and after ischaemia and reperfusxon In addition, compounds of

v [6(4-Ch Ogof%m‘ﬁaﬁ)) D Have 2 géndrir sppliORGKTS Ay uiSbiaRF ARV inboreeifla 2ot | 41 N~

yl )acetam d
N- ( 6- Phenyl h@em@dmn@ncmjummmmymbmnw}a fiorex2mpleda additicin to 1

-yl)acetam deeonjh)uo?s £\§§ §g\ %sé@ogxs an? dt)abetes. o ejr cgndm?ns sucléss rheumatoid

N- (6- Phenyl hex oxycar enﬁ%/
oxoazeti di n- matory con nons e brain such 4s Alzheimer's Disease,

(NZ(R 6- S&? Zg)slsg;auydcapdu)l-lﬂfafehonhiepemmjmw sepsis,-aad acne hndichrodic-inflaemation. de;
N- ( 6- pheny! heserier such £onditions ipFigde. variqus apERpRYFhiatis disorders spehias. ;.

yl acet ami de; schizoplrasia §®e PSyctepharmacology Bulletin, 31, 159-165, 1995).
N- (6- phenyl hex- 1-yIgyrdhet dhphichiing Hiciddé! any diordeY thar fivelves d&ivatidadiocytes,

yl acet am de;

N- ( 6- { 4- Chl orBiArephAesendymphocytes. asalbofdhsse szl svnes srpressdiprPl-du %mal@s 2-
ﬁrogz{ez i gqolnogoﬁshémemaisdmlfuda_ hﬁriQOI sonmer 2), |

OX(()az eti din- 18%%?(@%{%&3@1%3}?% éé?cg @g%@%ﬁﬁ@%é&%ﬁx hﬁ% 'Rahgd(’f -

N- ( 6- { 4- Chl ortmpnaawd}msewa)masemwmwbmu nbammmyllm’lpm which method

- 2- oxoazet i dijfyolves treating erddf ¥ith Béa fecuve amount of an

S O aRibfior of the & ?%4 Sme%'seak’se%é}’ecxi‘%&?n?é‘&ocmdmﬂ the inersased - & T

yl ) acet ami de; it
P31089 - 253 involvement of monocytes, macrophages or lymphocytes; with the formation of

lysophosphatidylcholine and oxidised free fatty acids; with lipid peroxidation in
conjunction with Lp PLA2 activity; or with endothelial dysfunction.

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

30 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

35 administered in a standard pharmaceuticai composition. The present invention
therefore provides, in a further aspect, a pharmaceutical composition compnsmg a
compound of formula (I) and a pharmaceutically acceptable carrier.

Suitable pharmaceutical compositions include those which are adapted for oral
or parenteral administration or as a suppository.
-7-



N- (6- {4-Fl uorophenyl } o
hexyl ) - Awo®6a#s1l oxycar bonyl benzyl sul phi nyl - 2- oxoazet i di n- PCI/EP95/05130
yl )acet am de (D astereoisonmer 1); N- (6- {4-Fl uorophenyl}
hexyl)-4-(4-allyl oxycarbonyl benzyl sul phi nyl - 2- oxoazeti di n- 1-

| )acet am de (Di astereoi soner
KI—%G {4- Fl uor(()pheﬁlg’f*}cﬁwp‘} séPé@’&‘HFK)BW%@WpWMWW@ mﬂam beli n- 1-
yl ) acet ani de féraiulated aeliquidsidor éXample syrups, suspensions or emulsions, tablets, c%psrxlei

N (6- {4- Fl uor, hexyl ) - 4- (4-i sopropyl oxycar bonyl benzyfsul il
oxoazeti di n- aﬁmb%%%et am de (Di astereoi soner 2); N- (.6-

{ 4- Fl uor ophenyl }hAngdiommnmmnkgq;ﬁmly@mmmhwn oy boldtiexefanet i di n-
10 1-yl3acebd é Hafth§de ble salt le liquid carrier(s) for .
glil[gl g4 Fl uoro enyl xy E-D? y@&xyca 0% Qx)exal?ngiyp‘solyemﬁenegycol 0XO0- az
N- ( 6- [4dFI uonuszmmd:drhm 4 suspe nd%ng?ﬂfd?@.waﬁaﬁ'vé "dvburAnSOEGlrid} dpede V'

t Q
f)e/l ?m( 4-erret hyl cafh %ﬁy@gmlﬁﬁﬁyﬁ J&ggél}lgttqaa ibg;_propaged using any suitable e
N-[ 6- (4- FI uopggmwmbwnyn(qqummﬂfoupxepmmgmxuefougulamﬂsp [Exaipiel- 0x0-

ﬁl—zfgl ((jIAfnliz({lugr ophe&ﬁ%lexylfﬁ‘?%?4 ; al aétap ar%onfl‘fsﬁ’esf“ﬁrqsfﬁté%%”“}(m 0

- 2- 0XO0- azet can be prepared using routine

N- [ 6- (4- Fl uoenqapsulytigrngropédurdsd For éxdraple ypelsis Contairing thetabliVe ingredient can

Di 1
Nl (e H 32r oéﬁgnyf‘)“ﬁ“‘%ﬁﬁ"% <Ryt A ik e 5 5 e e %3?@?1 Teul phimyl 4
-2- ely, a-dispgrsjon ersyspensive cabe preparedusingany suitable
N-[6-(4-18 UO ﬁmﬁﬁ&ﬂ &r(s{)“for example ggueéms ggtns1 iellulfges sﬂxcatgs or (Hlé and

b t hi 0 -
(Nfl[ éc?gbgfﬁo ;ﬂ*ﬁﬁ enz&%ﬂﬁq’é‘@&?ﬂ XO 1 ‘BEB(%R!EES’#‘}W‘}‘F)SUI phi nyl - 2- oxo-
azeti di n- I1 yl]- a&‘ﬂlaél;ah mheertédabeinep B() gét:iéfms gdﬂs:st ofa s?l)zgon or suspenlstorrll of the éf,oxo
N-[ 6-(4-Fluo yl.) ben sul phi - 2- 0X0-
AR Lp S ile lnadis iBeor bareniaily atcbpianll i

? éfwén( Il) g’éﬂ!?ﬂ@ﬂag Sélypmmt glycol, %[)gwmé p%gym lecithin, arachis o;;)&?ts%same ,
(4 benzydeul giti AYthnﬁuOélS’ the Qélhﬂbﬁ‘cénb(é byaﬁﬁi@cﬁa:{d?mén &@fsﬁmﬁe P]i @3t 1)

6- (4- Chl orop1“elnié{e)bs ﬁ‘?é %4 benz hsu | - 2-o0xo0-azetidin-1-y acet at e;
6- Phenyl hexy et ﬁ%ﬁ? Bin “8 etidin-1yl] acetate;
6- (4- Chl or opheny| Altypighl suppésitory fosmiulation cbmprisesa congioutld of foriula @cwhigh€;
N- ( 6- Ph | h = 2= e
N (6. Phenyl héﬁﬁ%ﬁ ?ﬁ“‘ﬁﬁ‘wﬁ i 8 988C4 bt tnd/aF BibPThe pgepysuch
N- ( 5- Phenyl p&-ROJYB&LS Sl ﬁ°l§ gunsmsowacbmmmmmowmmgmme 40

N- (5- Phezy/| Psymithetio waxes dr-fagnzy! sul phi nyl - 2- oxoazet i di n-1-yl-) acat ani de
(Di ast er eoi soner

N- (5- Phenyl penty| %’3?%”?‘! %W%sm(’ﬂﬂ? H}/V“‘EdWJﬁ'Z‘éW@laﬁ atabley ‘H'cFéP%’Ilﬁ de

(Di ast er eoi soner EBjch dosage unit for oral administration contains preferably from 1 to 500 mg
(and for parenteral administration contains preferably from 0 1t025 mg) of a
compound of the formula (I).

30 The daily dosage regimen for an adult patient may be, for example, an oral
dose of between 1 mg and 1000 mg, preferably between 1 mg and S00 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 the compound of the formula (I), the
compound being administered 1 to 4 times per day. St_litably'thé compounds will be

35 administered for a period of continuous therapy, for examplé for a week or more.

Compounds of formula (I) may be prepared from convement starting materials

by adapting synthetic procedures well known in the art. A suxtable process compnses
treating an azetidone of formula (II): '




45 21. A conpound selected from

- 8- * w0 96n19451 4- (Benzyl thio)- 1 -(3-phenyl propyl)azeti diPGTEPIHE5130
(4R, SR/ 4S, SS) 4-Benzyl sul.phi nyl -1-( 3- phenyl propyl )azeti di n-2-one, .
(4R, SS/ 4S, SR) 4- Benzyl sul phi.nyl - 1- ( 3- phenyl propyl ).azeti di n-2-one; 5

4-Benzyl thio- 1 -(2-phenethyl)azetidin- K¥one; '5"'(4R, SR/ 4S, SS)

4- Benzyl sul phi nyl - 1- ( 2- phenet hyl )azetﬁ‘di n- 2« S(E@NR (4R, SS/ 4S, SR

4- Benzyl sul phi nyl - 1- (2- phenet hyl ) azet"dijn- - one; 4-(Benzylthio)- 1

- (4-phenyl butyl )azetidi n-2-one; =~ é[ -3¢/, 4S, SR)

4- Benzyl sul phi nyl - 1- (4- phenyl butyl ) azeti di n-2-one; 10 22. A conpound
sel ected from . ' : 1)

4- (phenet hyl t hiin?%lhmh( 4- phenyl - 2- oxobut yl ) azet i di n- 2- one; (4R, SR/ 4S, SS)
4- (phenet hyl sul phi

E&%) - N- 54- phenyl - 2- oxobutyl ) azeti di n- 2-one; 15
(4R, SS/ 4S, SR) & RAnRABehRP ars asrhersinbefogedafipgdsny | - 2- bxobut yl ) azet i di n- 2- one;
4- ( 3- Phenyl gr opwith dn 186t AeoBthe foradatry:! ) azeti di n- 2- one;. '
(4R, SR/ 4S, SS) zﬂky gagd : ¥
4- ( 3- Phenyl pr opyl sul phi nyl ) - N- (4- phenyl - 2- oxobut yl ) azet.i di n- 2- one;
(4R, SS/ 4S, SR) ZCHHXY
4- ( 3- Phenyl propyl sul phi nyl ) -N-(4-phenyl - 2- oxobut yl )azeti di n- 2- one. 23.
A conpound sel ected from 20 .
N- ( 6- phenyl hexyl ) - (-4- (4- met hoxyphenyl t hi 0) - 2- oxoazeti din- 1 -yl)acet &BlHe;
(l\f'(QéSR#lS, ?ﬁ) in which Z 12 asu%uﬁble leaﬁing group sTufch asfla).lo en; and i1

- phenyl hexy} ) -{4-(4- e sul finyl)-2-oxoazetidin-1-
yl ) acet am de; %;‘“{?ﬂ(ﬁ? ﬁ&%ﬁ dg}‘mgds’ '
N- (6- phenyl hexyhjer(alkylatingeonditipphieny| ) sul fi nyl ) - 2- oxoazeti di n-1- 25

| ) acet am de; : o . .
F (6- phenyl hexyl) d( 4-8814{%%%?]#3??%g?\'i/qlg%nglaf%ﬁﬂl }“-‘%‘3’%§<°o%“z’%°ts|kc‘f|"’r?-'“ ihe a.nand
| ) acet ani de; include the use of a suitable base such as sodium hydride or potassiunt hydroxide, in a
I( ? ph teny !lgexxhﬁabﬂéalkﬂaﬂngimﬂwww (THFRafd th @mpérature in the
acet am de ' >« - e, - -
b Shenyl hoxytnge(h0 10 SUiaBTy. sasiny issonrenisnty.efiested o somappnds of
acet am de; Jermulq 4R isVhich 58)0.

(
)
§ 6- phenyl hexyl) - (4 Compbufias BttBANIE (1§ Y Whithn 8 'oF 2R 68 dadlty Brdparkd from
(

<

7L 7

<

Z?SLany?ﬁiex ypmppunds.of fommula () inwhich nds 0 by sreatmeat thereef withjasuitableni de:
20  oxidising agent such as m-chloroperbenzoic acid. Use of chiral oxidising agents such
- as (+)- or(-)-1,1'-bi-2-naphthol / titanium isopropoxide (N Komatsu et al, J Org
Chem, 1993, 58, 7624-7626) can give diastereoisomeric selectivity, if not chirally

pure compounds. '

Compounds of formula (IT) in which n is 0 may be obtained by treating 4-

25  acetoxyazetidinone, 4-benzoyloxyazetidinone or 4-phenylsulfonylazetidinone with a
thiol R3SH in the présence of a base such as sodium ethoxide, in a suitable solvent
such as ethanol at a temperature in the range 0 1o 5°C. When this displacament is
conducted in the presence of a chiral base, such as chinchonidine or cinchonine,
enantiomerically enriched compounds (IT) can be obtained (Shibasaki et al, JCS

30 Chem.Commum. 1883, 1324).

Compounds of formula (IIl) may be readily prepared by adapting known
synthetic procedures, according to the specific value of X. A convenient starting
material is an appropriately substituted aryl compound which may then be elaborated
1o introduce the side chain ZCH»X-. _

35 Compounds of formula (I) in which X denotes a group CONR5(CH2)“l
(amide) or CONHO(CH2)r, (hydroxamate) may be conveniently prepared by treating
an acid of the formula (IV):

z<z<7

-9-



24. A conpound sel ected from 35

N-[ 6- (4- (o syrpasieny! ) hexyl | - 4- (4- net hyI phenyl t hi 0) - 2- oxoaz @icTrkI9s/85130

-yl acet am de;

(R RS, S)-N[6-(4-chlorophenyl)hexyl]-4-(4-nethyl phenyl)sul finyl - 2- 0x0- azet
di nyl - 1-yl acetam de;

(R S/'S,R) - N-[6-(4-chl orophenyl) hexyl] - 4-(4-met hyl phenyl )sul finyl-2-oxo0-azet
i di nyl - 40 1-yl acet am de; R? -

[
9 - P31Q89 - c3 S(O)nR’

N-[ 6- (4-chl orophenyl ) hexyl | - 4- (4- n%t yI henyl ) sul f onyl - 2- oxo- azeti di nyI 1- y
I -acet am de,

(+/-)-N-[6-(4-Chl orophenyl)hexyl] Dphenﬁﬂzht-co@{oxoam tedin- 1
-yl acet am de hydrate; 5
(-)-N-[ 6- (4-Chl or ophenyl ) hexyl ] - 4- phenyl t hi o- 2- oxoazi t edi n- 1- yl acet &¥)de

hydr at e; ln!VléChN- [ 6- (4 Chl orophenyl ) hexyl ] - 4- phenyl t hi o- 2- oxoazi t edi n- 1
-yl acet ang de phglirp2
(RR'S, §)-N [g 4- ChI oro r:j f l'-eéii-eﬁﬂenyl sul finyl - 2-oxoazetidin- 1-

(RS/'S, R) - N [ 6- (4- Chl or ophenyl) hexyl ] - 4- phenyl sul finyl - 2- oxoazetidin-1 - 10

yl acet am de; (-)-(R R or _
SS) - N-[ 6- (4~ Chl or ophenyl ) hexy! ] - 4- p%ﬁ@iﬁ@ﬂ% _2-oxoazet i di n- 1-
yl acet am de; (+)-(R S or _ )

SR) - N-[ 614 4- Qf]hgymhymﬁl@éﬁ@p@ﬁ forthuph@ny: sul finyl -2-oxoazeti di n- 1-

yl acet am de; 15
SR) - N- [ 6- (4- Chl or ophenyl ) hexyl ] - 4- phenyl sul fi nyI 2- oxoazeti di n- 1-

yl acet am de; (-)-(Ror NH70(CHj) :

SS) - N-[ 6-'( 4- Chl or ophenyl) hexyl ]-4- phenyl SU|%I nyl - 2- oxoazeti di n- 1-
yl acet am de; ' : (VD
N-[ 6- (4- Chl o:mwh@hﬁs;nfeaadmmmnwomﬁnea- oxoazeti di n-1-yl acet ani de;

20 (-) 18+ [ Gindet sGaiths RRIR hyaoKumbee boRl SobHling boRfbsrpaARER)I - 1

-yl de; - » o
( X) aﬁff gm( 4eChI or opHitahle such.conditions are wellknows, 19 those skillgd in the art.and

-yl acet am deinclude the use of an activating agent such as ethyl chloroformate or

N-[6-(4-Chl 0&&9&39&61))1&?3‘6’&1%1& MC&?HH %Mﬂb@i@ﬁéﬂt QcnZas PRI D"

1-yl acet am de
(R RS, S) NF@mléﬁmﬁneamtyrnmwemmarmh&wwsu|f| nyl ) - 2- oxoazet
i di n- 1-yl acaha;mdifrfo (IV) may be obtained by treating acomvound of

|( 5 | ﬁl S R) - bﬁ/\(’é‘b C{}l te%ster Yxn&er alléylllaungtc%g ons.rgk
N-[ 6- (4- Chl odcqchbc@zlfgolkwgd l}y mmmmmmmfmammedaawxmﬁmgil n-1-

ylacetam de gandard conditions.

Compounds of formula (I) in whxch X denotes a group COO(CHy)py, (ester)
25 may be conveniently prepared by transesteriying an ester of formula (VII):

OXanEt

.
o somR®
"I
oZ N\
CH,—co,R®
(VID)
in which:

30 R6is (Cy-g)alkyl;

n,Rl,RZandR3 are as hereinbefore defined;
using trans esterifying conditions.

-10-



0 25. A conpound sel ected from '
PhenyWO#6iiP4N- ( 4- phenyl - 2- oxobut yl ) azet i di n- 2- one; Pc{’g})?smsno
Phenyl t hi 0) - N- (4- phenyl - 2- oxobut yl ) azeti di n- 2- one; (R-
Phenyl t hi 0) - N- (4- phenyl 2- oxobut yl )azet i di n-2-one; 35

(
(
(3. a i ot hoxy bRy P ERBAGENS ark sl IAg K 8 B dnatindipdl. Sorgpgance.
E 3- met hoxy peatinglin mmgnenn the-presence ofza catalpic ﬂ?m@f smﬂlwnma;hmgxde and an

4R4Srlélezlgoé}é %?Phen‘?% g%é%‘l’ﬂ?@@@%?ﬁ’% oxo gggﬂg 15 one;

4R, SS/ 4S, SR}“C ( Phenyl sul phi nyl) - N-(4- phenyl - 2- oxobutyl )azeti di n- 2- one;
(jg gg) js(ghenyl SNd@? )dhdoNdnﬁnIiM'mZthdBﬁﬂﬁd laﬁ:oﬂrp@ﬂﬂdof

f 10 - ) -4~ ?erm\ﬁ t) 'n&llkyl\uéo%% gﬁég%ﬂﬁlgég&l ons, - one;

4- ( 2- Met hoxy pereinpefoné descriped. - N- ( 4- phenyl 2- oxobut yl ) azeti di n- 2- one;
(4R, SS/ 4S, SR) -

4- (2- Net hoxypheny |sui“Sﬁ““ds‘S”?\Tt“A“Y{m“F“S"%fS%‘W“‘I“Bsaz“é?'}%“#- ulas  one;

5 (4R, SS/ 4S, g;t\’medxatestocompounds of formu
4- (3, 4- digret hoxyphmdraiﬂglynm#mmﬁ ésﬂ:eﬂhemﬁres&nﬁménﬂonlp}m@éslfdt n-

i ?gerret hoxy‘ﬁ?@’u@ﬁgg B(f (\ﬁpaihﬁ émmﬁ%%eﬁlutyl )azetidin-2- one,

(4R, SS/ 4S, SR) - The compounds of ormul ) are also inhibitors of the enzyme Lp-PLA»
4- (3- met hoxy pReihétesore R uE/in)thé\virful ARENdes Rer@inbBitd tdsthbdd foF Bompouhds o NE:

3
4-
4-
4-
4-
4-
4-
4-
(
(

(4R, SR/ 4S, SS!
4- (4- met hoxy fad) phi nyl)-N-(4- phenyl - 2- oxobut yl ) azeti di n- 2- one;
(4R, SS/ 485R ) - Altemauvely, a compound of formula (I) in which X denotes a group )

4-(4-meth - 2- oxobut d :
T 4" Preny FoSRGHE E*‘@(%%&ﬁ?@%ﬁ%ﬂ@ Rbipobff it Lhpla vy winn  °"°
4-(2- Nkt hoxypmhph@ wOH br amactivated dedvasive thergaf) for instagiceia fosylate;

26. A corrpound sel Frpicﬁﬁ'ué QBih Olﬁﬁs of formula (tI) in whxch n js0ma ?'gﬁqpregared by a

N- Benzyl - 4 net 0) - 2- oxoaz n-1- d
N- Benzyl - ‘R‘H@B ﬁ‘%ﬂ&ﬁ/‘]")’“@"&ﬂ@ f‘@'ﬂ“&ﬂ )yl ] acet ani de

(Di aster E@rrer 1)

1
R Rl ,SAg
N\
o) CHX-Y
: _ _ - (VII)
in which R1, R2 and R3 are as hereinbefore defined;
with an alkylating agent of the formula (IX):
25 | |
R3Z
' (IX)

in which R3 and Z are as herembefore defined;
under suitable alkylating conditions, for instance, in a solvent such as acetommle, ata
30 temperature in the region 25°C.

Compounds of formula (VIII) may be obtained from the corresponding 4-
acetylthioazetidinone by treatment with silver nitrate and a base in a suitable solvent
such as methanol.

Mixtures of diastereoisomeric compounds of formula (I) may be resolved, if

35 sodesired, according to procedures well known in the art. For instance sulphoxides
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N- Benzyl - [ 4- (4- met hoxyphenyl sul phi nyl') - 2- oxoazetidin- 1-yl]acetanide

(D ast ernpgB94d) - 27. A pharnmaceutical conpositi oncmmﬂsasmg a
conmpound of for mul a (I) as defined in claiml and a pharmaceutically
acceptabl e carrier. 28. A conpound of fornmula (1) as defined in
claim11 for use in therapy. 30 29. The use of a conpound of formula

(1) as defi néu=l) may beiseparated bww@rmggraphmm@fcrysmmsammﬁmamme for
treating athgsmpsirdsatd repared b 31%:31 xﬁi@g’iﬁpﬁ Frofd il 'gﬂr@ conpound of
formula (1) as geflne y?’r?pp Y lgrocesrs? co ?' (1)
treating an eﬂlﬂﬁ%“lff ¥f uﬁ_ﬁyg plls)usmgc xral agents or catal SIS Suuable Chiral

- 11 - P&ﬁ&&&dxates?may be obtained by resolution or chiral induction or by usin ehikdl

Ot e e T

ZCH err ] XY those skilled in the art. For chiral synthesis, a convenient chiral starting material is a
(1) L Bervi&uﬁhdéwasvwmmag thedprefépred eaﬁﬁgmmo&&:m o}(tﬁylf 1dtangiel | ned

inclaiml
_ring. ’l'lus is illustrated in the following scheme:
SAc

. _
i e T e
D:x COOMB ) PioMtely

JL (i) agacid

' B SAg - Br SCH.Ph Br SCH,Ph
NEL,, AQNO, ’J:-f PCHEr ™, : () KOHMeOH, 0° J;f -
MeOH N o MeON N —
vt e \_~Co0-pM8 . o \_~CO0-oME (u)Hq R choou .

O\

o - o

' : ' ' W W
Br SCH,Ph  mCPBA.CH,CI, - BY, SCH,PRh . ZIVACOHCH,CL, SCH,Ph
PRCHINH, N~ CONH(CH,),Ph 80 ;N(\/com(cu,),m ;choumcu,),m

10

The preparation of the starting material (4-methoxybenzyl-6-bromopenicillinate-1-
oxide) is described in J. Chem. Soc., Perkin Trans. 1, 1994, 179-188.
The present invention will now be illustrated by the following examples. In
these examples diastereoisomers of sulfoxide compounds are referred to as having
15 RR/S.SorRS/S.R configurations. Such configurations were obtained initially by x-
ray analysis of a limited number of compounds and then extrapolated to the
remaining compounds on the basis of their IH NMR spectr'a. Unless otherwise
specified, all compounds are racemic. Chiral compounds are described as 4R or S, SR
or S where the 4 describes the centre at the C4 position in the azetidinone and the S
20  describes the sulfoxide centre. Where mixtures of sulfoxides were obtained the
spectral data is given for both (50:50 mixtures) or for the major isomer (e.g. 90:10
mixtures). All compounds are characterised by NMR and most by microanalysis and
mass spec..

-12-



10 under al kyl ating conditions; or (i1) treating a ¢ f
formula (WOI9/)N9451 R rﬁ%%g“g |
(viin) in which Rlerr]; Rerr] and Rlerr] are as hereinbefore defined;
with an al kyl ating agent of the fornula (IX): _

Rlerr]Z 20  Preparations _ . R
(1rx in which Rerr] and Z are as herei nbefore defi ned; under

al kyl ati ng conditions. 31. A process for preparing a conpound of
formula (1) asPrkparation 1.n6-(4-Methdxyphenyhexyfaminhéer i nwhi chX denotes a group

compy | seb. L1 ook GBr oLl fmeplidyphidiistaie v(])) | vmen o process
[err] 5 A solution of 6-bromohexanoyl chioride (50g, 0.2mol) in dry dichloromethane (40ml)
(1) 301N Whbgfhidded dropWiseBvef 5 Inimitefio'd sulfihsion of lupihiinrhicHideq3IECl Of €
5 "% i £ P3mon i fly Heblommetiang 10Dy eeping the emperature between 20-230C
NHR] er r ] ( CH erTHe)rhixture Was stirred for 30 minutes at room temperature to give a yellow solution.
(V) Anisole (23g, 0.2mol) in dry dichloromethane (30ml) was added and stirred for 20
10  hours at room temperature. Triethylsilane (59.9g, 0.515mol) was added over 10
minutes, maintaining the temperature between 25°C - 35°C. The solution was stirred
for 60 minutes at room temperature and poured onto ice/water (200g). The organic
layer was washed with brine and water until the pH of the solution was neutral.
- Drying (MgS0O4) and evaporation under reduced pressure gave a yellow oil which
15  was distilled under reduced pressure at 90-110°C/0.5mbar. Product containing
fractions were combined and purified by flash chromatography on silica gel using
hexane as eluant to give a colourless oil (18.33¢g, 33%). '
b. N-(4-Methoxybenzyl)-6-hexyl phthalimide
6-Bromo- 1-(4-methoxyphenyl)hexane (26.5g, 0.1mol) was dissolved in DMF
20  (140ml), potassium phthalimide (36.2g, 0.2mol) was added and the mixture stirred at
100°C for 18 hours. The mixture was evaporated, the residue taken up in ether and
excess potassium phthalimide filtered off. The filtrate was washed with water, dried
(MgSOy4) and evaporated to a yellow solid which was recrystallised from
ether/petroleum ether to give a pale yellow solid (20.0g, 61%) mp 63°-65°C.
25 ¢ 6-(4-Methoxyphenyl)hexylamine S
N-(4-methoxybenzyl)-6-hexyl phthalimide (19.9g, 60mmol) was dissolved in ethanol
(300ml) and hydrazine monohydrate (8.9g, 0.11mol) u}as added. The mixture was
refluxed for 3 hours, filtered, the residue washed with ethanol and the filtrate
evaporated. The residue was taken up in diethyl ether, filtered and the residue
30 washed well with ether. Evaporation of the filtrate gave a yellow oil which was
pruified by distillation to give a clear oil bp 108 - 110°C, 0.02inbar.
Preparation 2. 6-(3,5-di'butyl-d-hydroxyphenyl)hexylamine
This was prepared from 3,5-ditbutyl-4-hydroxy phenol according to the general
procedure of Preparation 1.’ ' '
35 Preparation 3. 6-(3-chlorophenyl)hexylamine
a. 6-(3-chlorophenyl)hexyn-1-ol |
A stirred mixture of 3-chloroiodobenzene (14.3g, 60mmol),
tetrakis(triphenyiphosphine) palladium (2.1g, 1.8mmol) and S-hexyn-1-ol (5.9g,
60mmol) in triethylamine (120ml) was stirred at 25°C for 3h and partitioned between

o -13-



5 or a hydroxylamne of the fornmula (VI):

NH[ er r ] Ovabibe194d) [err]Y PCTIEP957051'3.0’
(V1) in which Y and mare as hereinbefore defined, 10 under .anide or
hydr oxamat e bond form ng conditions; 32. A process for preparing a

d of f - further ich X
ggg? 22 aogro é%%) f#'e%ﬁ{eéﬁggfy@%i@%@ﬂ@&%”“““ﬁ%ﬁ?@s‘f‘&% & ng
anot her est er Thefcomhined ethgnaxtracts were washed with IN HCl and dried (Na3SQO4). The
[err] ether was evaporated and the residye unﬁe&lg' Qasp ch%nato%raptﬁ on sx]:ca
VI err err ﬁmé'r
;nd ?Q[er r @%QYW%%P@L Lg‘fqpﬂ e mmgaﬁerfmoe%z@«enhg/mguct
condi tions, asanoiBdl.58, p2%yess for preparl ng a conpound of fornula (1) as
defined i I I n ich X denotes a group
C(ejol(?:le-l[elrp])Cr#a W‘Eﬁ%%ﬁ%"‘?‘%ﬁ%’&“@ q treatl ng a conpound of
formula (1V)- assomoepﬁééwhbrmnymmﬂholamlégpiﬂmmm), triphef{y(pityspiihe or an
activated der(1y3yl Ssinblh 8 phunkitifte <8%p655r{:a5 T 3 TR fouf] s weated thﬁé !

f : oun
{ 8?&‘3}’2(2 3]; | )Oiﬂyoaéaf §6g) Sammob in ¢ J@le}p\teﬁm;ﬁ} minites. Afiei16b
co mﬁoij nd 41@1;) fmlatilésawéfdlrbmomd inotacub andie residue treated with ether. The precipitated
(4 (4 ot oy Ha Yl maseeh B el vagntied oS e b Gone uriied At
( 4- met hoxyp heqmrmtpgrap.hb an sitica nsing dichjorpmethane as elvant.  Evaporatidnt dfithe
(4- phenyl t hi opdrapaaZieiciidhs gdve thé pRIIBERs S solid (16.5g, 89%)
- 13- ¢. 6-(3-chlorophenyl)hexylamine
15 A suspension of 1-(pht.halumdo)-6—(3-chlorophenyl)hex- -yne ( lOg, 30mmol) in
methanol (100ml) was treated with platinum oxide (250mg) and the mixture
hydrogenated at 50 psi for 72h.. Further quantities of catalyst were added at intervals
and when the theoretical uptake of hydrogen was compiete, the mlxture was filtered
and the filtrate evaporated to a brown oil (9.5g, 96%). This was dxssolved in IMS 99
20  (100ml) and treated with hydrazine hydrate (2:8¢, 56mmol) under reflux for 16h.
The mixture was cooled to 5°C and the precipitated solid removed by filtration.
Evaporation of the filtrate gave an oil which was taken up in ether, washed with
water, dried (Na;SOy4) and evaporated to a brown oil (S.Sg. 98%)
Preparation 4.. 6-(3,5-dichlorophenyl)hexylamine -
25  This was prepared using the general procedure of Preparauon 3 and obtained as an onl
Preparanon S- 4-(4-(Allyloxycarbonyl)benzylthio)azetidin-z-one
a. Allyl 4-(bromomethyl)benzoate - '
4~(Bromomethyl)benzo1c acid (103 g, 0.48 moles)was suspended in thnonyl chloride
(200 ml) and dunethylformaxmde (1 ml) was added. The mixture was heated under
30 reflux until clear, evaporated and azcotroped wnh toluene (2 x 150 ml). The resulting
oil was dissolved in dichloromethane and added dropwise to a cooled solution of
. pyridine (42 ml) and allyl-alcohol (40 ml) in dxchloromethane. ‘The mixture was stirred
at room temperature for 1 hour, then washed with water, 2M hydrochloric acid,
sodium hydrogen carbonate solution and brine. The organic solution was dried and
35 evaporated to give allyl 4-(bromomethyl)benzoate as a clear oil (982, 84% yield). 'H
NMR & (CDCl;) 4.61 (2H, s, CH,), 4.82 (2H, m, CH;0), 5.34 (2H, m, CH.CH-), 6.05
(1H, m, CHCH.), 7.45 (2H, d, Ph-H), 8.03 (2H, d, Ph-H)
b. Allyl 4-(acetylthiomethyl)benzoate
Allyl 4-(bromomethyl)benzoate (98 g, 0.4 moles) i m dry damethylfoxmamlde (100 ml)
40  was added dropwise to a cooled suspension of potassium thioacetate (46 g, 0.4 moles)
in dry dimethyiformamide (200 ml). The cooling bath was removed and the mixture

-14-



WD 96/ 19451

PCT/ EP95¢@bikA0451 ' wat er . and et her The et her:.l.ayer WaBCHEPYYOHPd and
t he aqueous extracted with: et her . The conbi‘hed ether extracts were
- washed with 1IN HO and dried (Na[err]SQerr]) The et her was

evaporated and the re5|due flash chromat ography on silica using

rified
di chl or omet hA¥A6 SUTe¢PYRIRIghL. "B%’/F“E? “Fﬁ@%ﬁi’ﬁ‘bﬁagfé“x%{@%%%ave
t he product ethyl acetate (x3)i The gqmmged exuacts were waghed with water and brine. The

1- (Pht hal i m dﬁkuﬂﬁwmmtlen ypordied tolgivenaily] 14-(acetﬁumh¢thylmnﬂfateasan

25,50 55 G LI o S b Pr A+

m nut es. Aft & Phd®), 7?.5(230‘1'&% ks were renoved in vacuo and the residue
treated W|thceuk(dﬁ(Allylm:yplﬂmnpl)bﬂwhmo)azeﬁdkBMewas renoved, the filtrate

evapor at ed arxhyn Bkohcﬁ%z‘ﬂtiﬂ?) lata{-y ieuﬂ@&afufdnqsomn was addbd mmrxaahmwéh silica
]lc,ISI ng di chI or #a(p b ﬁ ‘ﬁahydrofurﬁﬂ%@ﬂﬁi ate
6r ?gt l:(r)\In 5‘%@;3 u as lg-n(agqul omethyl)benzoate (10.1 g,

1- (pht hal i m molesreﬁmwypmﬁqunéi m)rneas(atded dropwise: Afienstirring fork§t hanol
(100m ) was tminatesd solution afl 4acetoxyazetidite2-086 (511 g,2004 mbles)was added

ggdlr gggpsg legﬁs pwikk. m.b nli®fure/Whs sriéfOE1 hotiranl evadtardd. Pl RbiMed wier e added

corrpl et e, g aruuope(f‘ W ﬂh#k%e&%%ﬁ%a‘t&%&%%ﬁ? '#% vﬁ%g ee%ao‘w@f%tgyl[ 0O a

br own oi I15(93‘:’5"gj‘a %&c"‘?ﬁﬁ ‘g%ﬁféll? |‘1’1‘ﬂ? eg dri do KRSk ¢ eat ed

wi th hydr azi ghromategraphy((silig gelcsshyhacgtaigrnetrol)igave (4 or 16h The:

m xture was mxyﬂchnboﬂlmw}mamwdhsz-pnemmmmm 8Z%Iyibld)e r'rH\detﬁ/

filtration. (cncn,) »samaaaa qBHia. mﬁ d. H3bg mv(é g8148d! aken’
ﬁl & ) ﬁ\{_flpor at ed

12 ooy ST 10 Sty it 805 d
6- (3, 5- deehl @F-ééﬂ&i‘?fyw) a(?rﬁn@ E) Pb‘ll'gpar ed using the general
procedur e of Prepartionté w(ﬁ(éﬂxlombomdmﬂl)d)bemmﬁo)azeﬁdinrkm ation 5 -

4(4- (Al 1yl oxyc ailyddy(bromomethyl)phenylatéttten- 2- one a. Allyl

4- (br ononet hxdo)ml&@aaepsqa yield. 4H RMRB(E J))sbﬁmggs)msqm §183(aH, 0. 48

nol es) was su t | ~C I

di net hylg r ﬁzﬁ; gﬁ?w@wm&g}uﬁ Tﬁﬁn dc)?ture was heat ed under 30 reflux
until cl g ‘&‘H& toI uene (%Q] 150 The

resul ting OOIHGPS GPQB)MM@ @l'béliédl Ho$wi se to
a cool ed sol m&%ﬂioﬂnSZSQH.p?)r Scﬁ(tﬂ. r(l)flﬂ 28(3Hadd) al |yl al cohol (40 m) in

di chl or onet hana-(4i(adiyloxycarbonyhinethylbe; ]mio)azeﬁatn.z.eﬁén tenperature for 1
hour, then vaghipd o, 0R\GeRY  \HIVMR 8§ 9r2 §1-9(8'8€'1H dd)ﬁ; 269354 W?roge“

car bonat ol o} g0 |
evapor at ggst %#(Yg %&8 (Z?F ?%Hﬁ& 2% fgagswz ?%OW 989 84%
yield). [err]orpad)>8 ]) 4.61 (2H, s, CHerr]), 4.82 (2H
m CH[err]O) 5.34 (2H, m CH[err]CH-) 6. 05 (1H, m CHCHerr]), 7.45

(2H, d, Ph- b. Ally

4( acetylth| orre Bg%eéggppomﬁwnﬁ 4- (brormrret hyl )benzoate (98 g, 0.4
mol es) in drﬁ-ﬂ! hexylamine i de (100 n1) 40 was added dropwise to a

cool ed sugpentsied M A RR R Cindst Rédeareh 190118466 9. 0.4 nol es) in dry

di et hyl f or ”%Rat-&ﬂ(orop enyi)hexyrie cool I ng bath was renoved and the m xture
Lamattina J. L. EP 138464 A2 850424 (CA 103:142000) - |
6-(4-hydroxyphenyl)hexylamine
Goodwin B. L. et al., Xenobiotica, 1994, 24(2), 129

40 4-Acetoxyzetidin-2-one
Clauss K et al., Annalen, 1974, 539

Exampls
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-14 - ' PCT/ EP95/ 05130 WD 96/ 19451 was Stl rred
over ni glwo 9a/m®i5t ecti on m xture was poured into water and REPERIAIITY
et hyl acetate (x3). The conbi ned extracts were washed with water and br| ne.

The m xture was dried and evaporated to give allyl

4- (acetyl t hi onmet hyI)benzoate as an orange oi |l (100g, 100% y| el d).
[err]H NWR [err] 6(3H S, err]). 4.13 (2H, 5
CHerr]), 4M2h1 MM y(éﬂxoml dine-pne a64e5 (1H m
CHCH err]), (BenBylildb)azetidin-2-dne Ph- H) 7. 98 (2H -d, Ph- H)

4-(4- (A lylo,

1 T G 4 b i o bl

of potassi u n452gt 0.8TmoRiadded drop®isg, over mmmm.ﬂﬁe)epmg the ;entperam‘e}bdtw&ur an

(100 m) . 10xgochAids0f: it bl gggﬁ ol AL off ik '%gt&fl fnles. the

n.

4- (acetyl t hi'onet h benzo 01 €S) i'N
t et r ahydr of ur-amwpmqw d\m§° anda s@usmpéé-acmxmemﬂ-mgﬂwg. 15

mnutes a so).34men wém&x@m;ﬁnwaﬂu&h mawisa%véﬁlslﬁuﬁnes(?wﬁ&tmhﬁﬁhn S

The resi due B ERperstireal3eC Thf ol wi il sy potm trmiebseaffor BY 5 T

agqueous dOwasand evaparated m\ntylnestullﬁbrmﬂucadqnesm ‘Widter (400rhl) wensd added, det s wer e

gglshegt Wyf ha@{e@?e gﬁe @nm«&g&gﬁﬁéa’&bﬁh the extraétd GRERDESOR Wna(S1 ! 1 ca
Al | yl oxycar Ryapemnsied méwémsam-teasﬁé The oil wasicopled 1g -2Q?@mgh el d).

[err] H NWVR [ @tbfated with ethei{300h3) to (Plv@a *Aite Edihd which Wi isolfted by filddtiodd, H3b) . (

3.88 (2H, , 4.78 (2H, CH O, 5.35
(2H En CH[Se(rsﬁ]zéH- %>venm§°-§5ﬂ§°€m CHCH] err]) 6. 07 ElH 20 l[orerr]smgl et
4 (4 (7 Alﬁ) I( aFeﬁue;13) 238&31-1(.3141:};@)6 3;3;}0;;1 mdﬂsb)z. 3R5(2H, 5) SCHY., 4. A6|8| |

- t hi oyazeti di n-2-one. a.

4- (brom)me%/ @Fi:ﬂ a%ggﬁ%)m%yml ourI ess 0il, 95%yvyield. [err]H KI\/R
[err] (CDC1[ Bengyjthiq):1-(4-phenyl-2-oxgbutyl)azetidino2one m,5.25(2H, ),

5.9(1H ), To 4booled(cbid waidy bath) sohinom‘Hdebe dzy(hivizetitin- 2oné (54 phenyl

SS55, o) 2 i i 50 i TSR 1), o1,
, 23104H ptu:dylbutan-z-om; (7.1g, 31.3mmol) in dry THF (100 ml) was added freshly powdered
i R i e e 0
dd) 30 3. tempe e 3 'M’ ‘%‘P‘% er“%eGthﬁ "Eﬂyﬂlyta%% 32(2H,
, 5. 60( 1H, dried (MgSD)an} bvdpofatéd tbtn of). , Tréatiient with ethier gaht) the product as a
k/: t ir agtjr :I r‘gﬂl&ﬁ?@%ﬂ%g f@w%églf%i%ll%wc 6 phenyl hexyl am ne 35 Mor se
25 'HNMRS$ (CDCly), 2.58 (2H, m, CH,CO), 2.86 (2H, t, J=7.5Hz, CH,Ph), 2.96 :
(1H, dd, J=2.2, 15. 2 Hz, Hj,) 3.17,3.98 ( each 1H, d, J=18.5 Hz, NCH,), 343 (1H,
dd, J=5.1, 15.2 Hz, Hjp). 3.70 ( 2H, 5, SCH,), 4.89 (1H, dd, J=2.4, 5.1 Hz, Hy),
7.15-7.33 (10H, m, Ph-H).
Found: C, 70.9; H, 6.3; N, 4.3%; CyqH31NO,S requires: C, 70.8; H, 6.2; N, 4.1%
30 Example 2. (4R,SR/4S,SS) 4-(Benzylsu_lphinyl)-l-(&phenjl-zaoxbbutyl)azeﬁdin-
A solution of 4-(benzylthio)-1-(4-phenyl-2-oxobu‘tyl)a'i_e_tidin-Z-one (3.1g, 9_.2minol)
in dichloromethane (100 ml) was cooled to -50 to -60°C and a solution of m-
chloroperbenzoic acid (1.9g, 11mmol) in dichloromethane (80 ml) added dropwise
35  with stirring over 30 min. After a further 30 min at -50 to -60°C the reaction
mixture was shaken with a mixture of saturated aqueous sodium sulphite and
saturated sodium hydrogen carbonate and the organic layer separated, dried (MgSOy,)
and evaporated to a solid. Two recrystallisations from ethyl acetate gave
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6- (4- Chl or ophenyl ) hexyl am ne Lamattina J. L. EP 138464 A2 850424 (CA
103: 142008)r96/19451 6- (4- hydr oxyphenyl ) hexyl anine CoodWGT/EPIS(OS138 5|
Xenobi otica, 1994, 24(2), 129.40 4- Acet oxyzet i din- 2- one Cl auss K et
al ., Annalen, 1974, 539 Exanpl es

> RAEISS) 4-(benzylsulphinyl)-1-(4-phenyl-2-oxobutyl)azetidin-2-one (0.8
PCT/ EP95/ 051335“’ S) enzyisw yl)-1-(4-phenyl-2-oxobutyl) one (0.8g,

4- (Benzyl t hi 0)27%3('Epﬂﬂ%ﬁy + 2- oxobutyl )azetidi n-2-one a. 4-
(Benzyl t hi 0) a2 EtNMIRS ECDAOR), 2.71 QESMICHRAB), 289 (QH3 My CH,PhR2.93 (dHoldd,ed i n

et hanol (250n n dr opw se
over 20 ninut & '429&5?% ﬁﬁ@?éﬁ%@%%l’"l Bef‘ﬁggﬁgn?“s 3?;%%7 ?H [grr] C
whi | st bubBl i dgl&i?ﬁ'lmyé?ﬁzﬁlﬁ%mst6H280i.t4,|7(b(lmfdﬂel—21234rﬁHu.t 7t12|€40
reacti on was fﬁ[err] C and a solution .of 4-acetoxyazetidin-2-one
(45. 0g, i I'n. et hapol (50mM) was added dropwis er. 15 m nutes
whi | st mai nt alFHPPR;C 3 H, 6D e Faﬂéllﬁoﬁ[réﬂ?‘{eé nﬁvgéﬁé %g

stirred at roEXah@@ss &RJSSMSQﬂR)m(BWWﬂ@WD'BWEﬁwmmmwmness

under reduced 3ssure. Water (400m ) was added m xture
extracted wt chl oronet hane (2x300m ), the extracts dried (MgS(Qerr])
and 18v aJbe sombingd filtratesnm the qbpm@usraﬂmoa& wegre evaporated jand thesesiduel ed

Lo -Cﬁogmg;r} Scogk{ti')ésmuésedtﬁid‘elffu?ﬂigtﬁaﬂﬁlw gi% B iedﬁﬂ:imh (41@3.%8'(5 4uhi ﬁrerol '1 g
[err]H NMWR [emﬂli ¥ir)'l]' F-nhene 2rppo ?W@%'] (bg)(ﬁ%) %féir(ic ),
3.85 (2H, s, SQ-NMRBICDQlﬁSZﬁ (1H, ddllézmlﬂﬂz!ﬂga),mB&HWC&C@JZJSP
(col d wat o bt BeSFGPRE 303 ?*F?@bft | U8k Hi). 3 609,12 (qaon 11139 o€
28. 5ol ) 15t etfizaChL50).4. B Gsmlbl .de19.2 Hzg NCH 3566 ( 1H. aldd1=12—4:>r5@l1324 20
‘Bgs\gglrggt an- 21pner. {27140 (164, ,%rrpp)gb |(n dry THF (100 m; vvats 2d(_j§adtfreshl y
stirred vigor cf&gl“i/aécgﬂlg]*ﬂ L 4.1%; %—'aoﬂzlé‘fds rgsfagu 6‘%'&§v£é%added
dth du@xa dcuqs 1 -Na(@ l-z-o bu d
or ot e e 444 °"”““'x.,ggm§""§'aﬁ;’ o eSS Pedrinne
white crystall'ine ol d{% &g %%ﬁﬂ@iﬁ' m Hﬁ#@ﬁ’%‘ﬁkﬂ&ferr]
(CDO [err P, Z0.6g. Q:?élmmol)al{@z l?l@methaaewl'(lblwastad Urisimingjaph) |

I2-|z 96NCH[ o ( 1olutien oﬂmzclﬂoroééioiyﬂéﬁzolé'ﬁ@d (0.92 g,% 4 amob) lﬂ%&&ﬁﬁheﬂahhe @s J=18.5

SCH err]), ]4 %S) ﬁ?‘ 8?‘““3“"’2 fﬁm%édlﬂ#iigafltqq[lgl}rﬁhesbmﬁ & W Washed witha 2 .S’

mixture of saturated aq. sodium hydrogen carbonate and saturated aq. sodium sulphite.
The aq. layer was back extracted with dichloromethane and the combined organic

25 layérs dried (MgS0Oy4) and evaporated to an oil which was crystallised from ether
(0.56g, 86%) mp 131-3°C.
1H NMR 3 (CDCl5), 2.69 (2H, t, J=6.9 Hz, CH,CO), 2.9 (2H, m, CH,Ph), 2.94 (1H,
dd, J=2.1, 10.8 Hz, Ha,), 3.14 (1H, dd, J=5.1, 15.4 Hz, Hjp), 3.82, 4.35 (each 1H, d,
J=18.8 Hz, NCH;), 4.28 (2H, s, 802CH2), 4.89 (1H, dd, J=2.3, 5.1 Hz, Hy), 7.14-

30 7.43 (10H, m, Ph-H).
Found: C, 64.5; H, 5.8; N, 3.8%; C20H2,N04Sreqmres C,64.7;H,57;N,3.8%

The following compounds (Examplies S to 25) were prepared using the general

procedures of Examples 1-4. Where shown, ratios indicate the relative dxastereomenc
.35  proportion (4R,SR/45,SS : 4R,SS/4S,SR) as determined by 'H NMR.

Example §. 4-(Benzylthio)-1-(2-phenyl-2-oxoethyl)azetidin-z-one

Colourless oil, 48% yield.

1H NMR 8 (CDCl3) 3.02 (1H, dd, J=15.25, 2.00Hz, Hj,). 3.27 (1H, dd, J=15.25,

5.15Hz, Hyy), 3.72 (1H, d, J=21.76, COCHJ), 3.75 (2H, s, SCH>), 4.70 (1H, d,
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7.15-7.33 (10H, m Ph-H). Found: C, 70.9; H, 6.3; N, _4.3%
d err] HWOOsM5err|S requires: C, 70.8; H 6.2; N, 4.1% 30PCT 13 2
(4R SR/ 4S, SS) 4(Benzyl sul phinyl)-1-(4-phenyl - 2- oxobutyl ) azeti di n- -
2-one A sol ution of

4- (benzyl thi glrgls, 115108201 P1c @881 1322 3b P7Q)801‘§9(ﬁ-lérﬂ
di chl d C f
chi OLSpe?LSH‘iE;BiEQJnﬁﬁ%Q S SR P 2 0 BB “2&32;’ "
dropwi se 35 Exumipie 6.t (4R,SR4SSS) 4-EBentylsulpliingd)- 1425 plicnyR2-0x0etiyDazitidifh0 t O

-60C t he reagmg - mxture was shaken wth a m xture of saturated
aqueous sodi ul ghl te and - saturated sodi um hydrogen carbonate and

the organc Mhiwrsolidpbl-3%eicldompdd0GIBCS err]) = and evaporated to a
solid. Two fFSﬁMﬁtﬁ'sB'sSﬁ SN, 44357 4 {h|,NOS REGirékAT66.0; H,5.2; N, 4.3%

T Epos 051 Bample %ﬂwg-@syzmm»mm@mmmm.

- (4- phenyl - 22@pnebut yl ) azeti di n-2- one (0.8qg, - . 279, np 147-9C.
[err]H NVR. (2H, m CH2Ph), 2.93 (1H,
%%ﬁ%ﬂlﬁ? %1%39%35%3881 5, 14.8 te, 1Bb). 3.72.
4 37 (eal:(h 1Flpunj1 C558351539 g 4%1@ 17N0§S(313mC.@61(B$D)524\1m%1H dd
J=2.2,4.7 Hzg «(9- . undCG?SH
6.0 N, 4. 0% ﬂs‘ 5 u'u‘% (9-ghenyl-2 dxong ’Jl).”fﬁ‘li\f“ 2080, Exanpl e
3. (4RSSl 4S, S‘R FRYIRAPAM: ‘5“‘1 (4- phenyl - 2- oxobut yl ) azet i dlI n-

2-one 10 dThs& snhrﬂ*unnﬁ'd-tﬁmtﬂohﬂaaayfcﬂmdd*(d?ﬂbw 233yl bty (ﬁﬂilbﬁmbtlm&e . (
t () t
S e oS S i
- (4- phenid - 2(31)&39&2,33 mebdniday dichloseraethaneXd 00mPnkeeping the Gempergure betweenlH NVR
6 (CDC13), 2: GGC(-JEBOCdd m? tdre was sﬁn@éfoﬂ%m&sﬁr&&ﬁ' m ?hv 89

oH, CHop b
S 213.0 15 Fﬁgll‘ﬂﬂ—é‘gﬁj‘é“ Fb “’48@722(- Qéi‘amfh m&fykg 21'91'02“ ) Was 65 (1H
dd, J=2. 4, 5addeumd surred £, hoBrsat o Genh fieBhture Trianhmxlane (59. 9g,masmhol)c

67.5 H, 6 1 g’ ?gﬁxg f\féaze ' '_\ﬁf_"éheoe

Exanpl e enzyl suf fﬁony
To a coo?‘bd Wl@@mygﬁ;ﬂrgqg for p nu@utes at room temperature is was then poured onto

G enea L S s plmaput ekt 0 o nd )1
of m chl or op&f Mﬁ?g (,a(eééF%F ‘ﬂﬁ\‘\g‘e:?%%&'f sPi‘f”ﬁ?é‘ﬁF&F%‘t fhge (25
m). The i ceotganic sohitionovas \deied (Mg&(’h) ami evapérated untlerredudedtpressureds awas hed
with a yéliaW, i This W %tdﬂtﬁfeﬁ‘ﬁnﬁ& redl presSd AP HIT € 110D Sba

saturated aq: SOdI um sul
25 give colourless 01 The relevant fractions were combined and purified by flash

chromatography on silica gel using hexane to glve 6-bromo-1 -phenylhexane asa
colourless oil (18.33g, 33%).
6-Bromo-l-p_henylhexane (18.02g,0.075 mol) was dissolved in acetone
(300ml), Nal (44.85g, 0.299 mol) was added, and the mixture heated at reflux _
30  temperature for 18 hours. This was filtered and the acetone evaporated under reduced
 pressure to give a residual mass which was extracted with n-pentane (150ml). The
insoluble solid was filtered off and the filtrate evaporated to give 6-iodo-1-
phenylhexane as a colourless liquid (21.22g, 99%).
6-Iodo-1-phenylhexane (17.43g, 0.061mol), acetyl acetone(6. 66g, 0.067) and
35 potassium carbonate (8.41g, 0.061mol) were dissolved in dry absolute ethanol (75ml)
and the solution was refluxed for 18 hours. After cooling to room temperature the
solution was filtered and evaporated under reduced pressure to an oil. This was
partitioned between ethyl acetate (80ml) and waterE(SOml), and the organic layer was
washed with brine, dried and evaporated 10 an orange oil (15.27g). This was purified

- 18-
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The ag. layer was back extracted with dichloromethane and the conbined
or gani c’ 2150961%4&3 dried (I\/gSO4) and evaporated to an oil W M”
crystallised from ether (0.56g9, 86% np 131-3C. 1H NMR 8 .
(CDC13), 2.69 (2H, t, J=6.9 Hz, CH2CO, 2.9 (2H, m CH2Ph), 2.94 (1H,

dd, J=2.1, 10 gp\,smh@n.g yiZ38e 4,35
(each 1H, d, bﬁﬂ'@: c%%%grﬁh}%@%)ﬁag & 2&{2? f Sozrydg—{l‘ 2), 4. éggi(glgla dd,
J=2.3, 5.1 HzPhW}m“?“ 7one-a§ a colpugtess oihyd. 128, S4R). 1) Found: C, 64.5:
::I’ I I5 8; N, 3.8% C2BriiiNe452tged.033aml) was filded 1o 4solbtion of!‘l-plibn&ﬁionan-z-onf The
ol | ow ng CO r genera
pr ocedur es of %dﬁﬁ@mh%ﬁ]emﬂmm aip% ‘?nogl clg}%gpﬁﬁé&rﬁel ative
di aster eonkri tﬁmfatmeo;%ﬂﬂ @mnwmme;awmnm soitinged Fyr I8houes aireomed by
|4H( g('\afﬁzyl thiof path. Ether (175ml) and water(m()mq were added, the orgamc la er \lwgsshgdm |
48% yi el d. (@H% ?’33% 8?‘%5}28‘?&%4 and eﬁapfﬁ%“ndzf WéP&ed psgssure3 o7
(1H, dd, J= 1510?51 oil (5.39g)5 Pébleumistiey (409C7-264°0;1500]) Wasallddband R nidxtre3. 75
(2R s, SCO2) codled b 48U afld filtered. The solid obtained was re-dissolved in ether (40m) and
PCT/ EP95/ dslsevapomed undge feguged mn[eetprap)oﬂ (3.06g) which wag was figthes purifigh |

H err]), 7.08pyfidh ¢iirbina hyb%s:hz Fusing hexa:?eléﬁyl(a%aste% §F 1Bromb-7- 7. 64
(1H, m Ph-H) R SR/ 49, SS)

6- anpl e 6.

4- (Benzyl sul pm"ﬂ‘}'? °“in?2°‘¥(ﬁeﬂ?§?n§°if8" H}'Is?&z@%r n- 2 one 5 Wite

solid, 11.5% bi dl-(B,ennptlﬁBDlx'ﬁi-lphen)}la-oxononyﬁmﬁdimﬁe 65.8; H 5.2; N, 4.4%

C[err]H[err] %" {s ?br a4 & 66.0; H52 N, 4. 3% Exanpl e 7.
enzyl’sul phin

(4R, SS/ 4S SR) ?/ql%\ & hen = oxoet hyl )azeti di n-
R (CPClgp. ds3 (6Fhm. i:h &e@a T H,ChpPly CHhHCO)C 10

2-one

gogndN C4 25/ 8.24(RHDmM3C q&m ﬂ%(ﬁi&rﬂﬂﬂwétﬂgmrzb‘ﬁ(mcuﬂ ¥e22, 5208, 0 H
2- (Bonzyl 1 ni ofiae 3TSFIR(RCBIH, 6, 51516 Bz NCHp 3 4361, 04, 1=5.1,15.2 Hz. Hay),

1- br ono- 9- pheByB1{2Ha8-SCHYA4.93 (1H, dd, 32.41t5. bHzoH,)5 7HAShB5 (00, @y, [Phel). or | de -
49. 7 0. 233@59‘1

(()ver g m nut es topgézggxb’es(r*sll o"h f"@'{lﬂ]&ﬁ%"ﬁ# %kﬂ{)(?%ﬁeh?‘é@%@%&%‘sml)

in dry di #hl ofO%€t hane (100m ), keeping the tenperature between
20[err]C - 23Cololihessr§oliﬂm5% gg‘g?.g’dor 30 m nutes at- room tenperature

oL NS S BRCEE A e R Ex

dlchloronetha
t enper at ure. Z23742Hyt, 3£7.5 e, CECQY), 20699 2Hat: J7.9 Hz, CHyRl, 284 ¢tH.adde I=4.7,

m nutes, mai ntlasrrwggtm jsetfmea@tjuﬁ% bsbwmq,gﬁb%fl&xeaéﬁhﬁr alﬁlsﬂﬁz 20
solutlon ¥as XA of S sg'crﬁj)%sw (1H, dd, 1=22,47 H 4
pour ed on 23 » 2 z, H4),7 15-7. (IOH m
Ph-H).
Found: C, 70.3; H, 7.2; N, 34% C,5H3yNO3S requires: C, 70.6; H, 7.3; N, 3.3%
Example 10. (4R,SS/4S,SR) 4-(Benzylsulphmyl)-l-(9-phenyl-2-
oxononyl)azetidin-2-one
30 Dias. ratio 1:9, Colourless solid, 30% yield, mp 75-6°C
IHNMR § (CDClg). 1.3 (m, 6H, (CHj)3), 1.58 (4H, m, CH,CH,Ph, CH,CH,CO),
- 2.34 (2H, 1, J=7.6 Hz, CH,CO), 2.43 (1H, dd, J=2.3, 15.2 Hz, H3,), 2.59 (2H, t,
J=7.4 Hz,CH,Ph), 3.02 (1H, dd, J=5.1, 15.3 Hz, Hjp), 3.94, 4.13 (each 1H, d, J=13.0
Hz, SOCH,). 4.19, 4.38 (each 1H, d, J=18.7 Hz, NCHz),465 (1H, dd, J=2.4, 5.1 Hz,
35 Hy), 7.14-7.43 (10H, m, Ph-H).
Found: C, 70.4; H, 7.3; N, 3.4%; C,sH3;NO3S requires: C, 70.6; H, 7.3; N, 3.3%
- Examplell. 4-(2-Methoxybenzylthio)-N-(4-phenyl-z-oxobutyl)azetldm-z-one
Colourless oil, 62% yield

-19-



i ce/water (200g). A partial separation was achi eved and the 0 ni c Iayer
was washwe 96/19451 with brine and water several tines until "%ﬁﬁ"

solution was neutral. The organi ¢ solution was dried (lvgsq err]) and
evapor at ed under reduced pressure to a yellow oil. This was d| stilled

under reducemmnw@ ),910609 H, m, CEJC0% 2/87@0f, 50%5!&@& Ph)J3)

chr omat 0gr aptiy 8ﬂT€=r‘”%#§ée%§ 3%5#"«'2%’3@@16 =385t hé@? Yane as

a col odd,lJe8g, 05.2 Hzm3§)3§ 7233k d, J=2.4 Hz, SCHj), 3.83 &I-Brsom-ﬂg).phmyl hexane

(()12982%0? O\ng}fggd]#i&sd %Pés l@re éghegs' 2-Cg§;§ % 7@\?2&;&2 af%’ for

18 hours.5 ThA6-@EH;OPh)HPh-BDd t he acetone evapor at ed under reduced

pressure to BEki¥@ ﬁ]’ES(m 4g;ss 4;§4;.| W@ﬁg{s phatgiRane
(150m ). The P ﬁ m f was filtered off andtheflltrate
evapor at ed t?)x‘ﬁﬁ“\%‘)ﬂe phenyl hexane as a col ourless |iquid

(21. 22g, 99°/Whuecrystallmesohd 8%@1¢lddtnpl90{rﬂ?€nyl hexane (17.43g, 0.061nvl),

tyl t 061nvol
fere’ di asol v MM ?ﬂf‘%’ogﬁﬁmﬁ ﬁ@cﬁﬁ‘?ﬁag‘%ﬁaﬁpeﬁﬁﬁ ) iodi i, d, D000
ref | uxedl® orlﬂ I‘H Hia) 346 0F.iddg I 169.4 ﬁaZQJﬂést(ﬂ%;Ch 1H,d, sol ution
was filteredy218c HyaNC }Ei ,8R8UBERS, O guéacbu@zﬁ%ssmz Qwswm dd, J42.3, 4/ps

Fg;telrt:/\gged ﬂetmgﬁﬁ ﬁ{ﬁf&t‘q rheu( bpg:@ wat er (80m ), and the organic

evaporated to an orange oil
(15.27g). ThFeunda€, f58i Hi 64; N, 3.9%; Cy1H»3NO,4S requires: C, 65.4; H, 6.0; N, 3.6%

_18_

PCT/ EP95/ 05 158%1’%{31 (AR,35/ ?‘f’SR%*(%'hgﬁtn!‘?’éﬁbe" 's"'c?hi"é"?'N'(é"Bh‘T“y&'szu' ng

pet r ol eul et pobusyl)pzet 8 to give 9- phenyl nonan- 2-one as a
col ourl ess OCbloﬁﬂeéhZQL,dﬁé%uol3 25% yield - Brom ne (5.21g, O. 033nmol ) was

et hanol ?%W»gﬂék@ﬁ&a@?e%?ﬁ%ﬁobifﬁ?#@a#sa)-@ﬂlé%w&@ﬁ@ﬁ@i Fer
(50mM ) was atPiban, ﬁﬂzﬂﬂdMﬁlﬁatdﬁ#ﬁdlehﬁ4Hz.ﬂgb)h3x8ﬂ3ﬁts.rﬂﬁﬂg).409 (2H, I

t t

oches ™ o S L G NGRS Lol g
evapor at%QJI uﬁdkﬁ@éﬁ%éﬂ"p‘?‘ OPh-H).0 an oi | (5.399g). Petrol eum et her

(40[err] C - B&\imi C 64.85H06)1; NaS. mdegle}ﬁ04860ﬂvn§0rrequues C, 64.9M i1t 0 - 10C
and filtered é']la%sol I d obtained was re-di ssolved in ether (40m) and 10
evapor at ed uﬁd educed pressure to an oil (4.06g) which was was further

purified  Example }4.2b{4-EluosabenzyithisdN-thphenyl2eoxpbutylazatidine2-one/ et hy|
acetate to gr¥Rutie®dillB1% y“._ phenyl nonan-2-one a pale yellow solid

) -1- -
(3,800, 22" 1b1 NuBop (Chorin) 6k P ool J 8 B2 SR P M 1 none
(2 Clz-lgez r2 L) [er ([H.. fdrlJ-Fim (153 Hay H 333{4 O5{each 1A0d, ISR H, S#EH T.B@@)((JH i
325 15,0 ﬂgj SIS )‘-ﬁksi "2’13—&5%3 1’4%&% Iﬁb g‘féﬁ%% 68k
NCH err]), 3733 (9H-m, Bh- m-H15. 2 He, Herr]),
Example 15. (4R,SR/4S,SS) 4-(4-Flnorobenzylsulphinyl)-N-(4-phenyl-2-
30 oxobutyl)azetidin-2-one
White crystalline solid, 16% yield, mp 152-4°C -
1H NMR & (CDCly), 2.74 (2H, t, J= 7.0 Hz, CH;CO). 2.90 (2H, t, J=6.8 Hz, CHzPh),
2.95 (1H, dd, J=4.7, 14.8 Hz, H3,), 3.35 (1H, dd, J=1.8, 14.8 Hz, H3y), 3.76, 4.40
(each 1H, d, J=18.9 Hz, NCH,), 3.85 (2H, m, SCHz), 473 (lH dd, J=2.2, 4.7 Hz,
35 Hy), 7.04-7.32 (9H, m, Ph-H, 4-FPh-H. _
_Found: C, 64.2; H, 5.4; N, 3.9%; CqoH,oFNO;S requires:C, 64.3; H, 5.4; N, 3.8%
Example 16.. (4R,SSI4S,SR) 4-(4-Huorobenzylsulphmyl)-N-(4-phenyl-2- '
oxobutyl)azetidin-2-one
White crystalline solid, 26% yield, mp 114-6°C
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3.73 (2H, s, SCHlerr]), 4.93 (1H dd, J=2.4, 5.1 Hz, H4), 7.14-7, 38 (1OH,
m Ph- Hr. W096/1945Exanpl e 9. (4R, SR/ 4S, SS) - P9S/051

4- (Benzyl sul phi nyl ) -1-(9- phenyl - 2- oxononyl ) azet i din- 2-one

Col ourless solid, 25%yield. np 133- 5[err]C 1H NI\/R[err]

&?Srif&%érr]&@“m%c%“gﬁ B 13, 13:248n @fdﬂgﬁ %E"“ |
J=7.9 Hz, CH er f3Hbrm, CHaRM %mmédﬂd 5-51471521'12-5% 1% 6( GHp) 14.193 438

(1H, dd, J=1. 7(eaéma tizr=18{7cH 2, INCHS, 485 (FHA, 22a)5. 1|Hz, ), 70537 93 (9H, m25

NCH[ er r OCH err 4.77 (1H, dd, J=2. 7Hz H err
71[57])(10H i’H](éljFBhH'? : ])- FOl(.Ind C, 70.3; H 7.2; N[3 4!3/3

d err] H[ er r § NOFeund: €, 64Ju H; 6.§ NC3.9%). GoHoFNO3S réquirds:€v64.3; H, 5.4ENaBS%e 10.

4R, SS/ 4S, SR

E)xononyl )azegl onesag‘%me%’%‘! éat an'qﬁfxgpﬁ&'ﬁlbzﬁ? utylazetidin-2:ope 5yield,
np 75-6C qurstals.ia% vieloop -71°C 1.3 (m 6H, (CH[err])[err]) 1.58
(4H, m CHerr ﬁlﬂms h@rlmﬁﬂmcnzph).zsa(ﬂ‘t d P¥4.59 HzJ=7. 6 Mz,

CH CO J

Aty &[err:@réb%?uz g 51535 2200 AL S o e b Sl v,
(each 1H #) J342.(0H, dd, J=15.85, 5. Btﬂﬁl[ng)J366 @H.3, 8CH3), 3c<k6cBH1 51, OCH;3)) 402. 7
Hz, NCH /

- e 8“14Né§%>'*885“%+*’§‘-£‘ P Ha ) B 8 A ™
requires: C, 78hdd, F+167733'«3(7I§Ii m, Phobl) Exarrpl e 11.

4- (2- Met hoxybe gtriphé 18. - (IRISRIAS/SS) ﬂm&hwehﬂﬁﬁnpﬂwimqn@henyl-z-
C(ilgourl ess 0|I q A)qheeugin-z-one

PCT/ EP95/- 05130thtecrystallhhem Fé%rﬂlelqmlﬁé-ﬂﬁﬁc 2.60 (2H, m CHerr]CO,

TGP b o s B G0t st iy

J=5J, 15.2 Hz, 38%rr]), 3.72 (2H d, J=2.4 Hz, SCH err]), 3.83 (3H s,
CCH err]), 4. 9Exam le 19. 1(HR,sw4s,snx444-xﬁetho*ja:ent§|anghm yD-N(4pheryk2H, m

3, 5-(2- CH[err]CP 15 2 (7H m 5 4,6-(2-CH err] OPh)-H, PhH)
Exanpl e 12. %MF z("é'il\/lat hoxybenzyl sul phi nyl ) - N- (4- phenyl -
oxobut yl )a%t i mew11ne solid, Bfftabove iastaimp 9229361, 13d% weldyi el d, rrp

90- 2 C \CBG 2.71 (2H 'm G cO. 2.88
(2H,[(r?1rr]CH[err§BEgd_{d\|W7[’ iE]O "dd.; el ; He, mH[erE]e;r]&ZlG (1H

dd, J= 1.9, 14 23NQaS 0 )Hzosfeﬁb‘fesztcsg“?eﬁc‘ﬁrll%?'é% J=18. 4 Hz,
NCH er r]) 3. 8Exaitigle 20. aeﬂi yithic)-NQ4-phienyl-2-Gatiutylydzetidih-Zoné 1H, dd,

J=2.2, 4. Co[(‘?zu’rl H{ef 90738(9H m Ph-H + CH err] OPh-H).
Found: C 65. 3; err]Herr err]S requires: C, 65.4; H,
6.0; N, 3.8% IH NMRS(CDCI3)265-29 (9H, m, S-CH,CH,, COCH,CHa, H3,), 3.39 (1H, dd,

J=15.22, 5.00 Hz, H3y,), 3.50 and 4.17 (1H each, d, J=18.48 Hz, N-CH,), 4.83 (1H,
. dd, J=4.99, 2.34 Hz, Hy), 7.14-7.33 (10H, m, Ph-H).

Example 21. (4R,SR/4S,S5) 4-(phenéthylsulphinyl)-N-(4-phenyl-2-
oxobutyl)azetidin-2-one

30 White crystalline solid, 8% yield, mp 163-165°C : - _
Found: C, 68.0; H, 6.2; N, 4.0%; C,;Hy3NO4S requires: C, 68.3; H, 6.3; N, 3.8%
Example 22. (4R,SS/4S,SR) 4-(phenethylsulphinyl)-N-(4-phenyl-2-
oxobutyl)azetidin-2-one '
White crystalline solid, 14.5% yield, mp 91-92°C

35 Found: C, 68.08; H, 6.32; N, 3.86%; C1H23NO;S requires: C, 68.3; H, 6.3; N, 3.8%
Example 23. 4-(3-Phenylpropylthio)-N-(4-phenyl-2-oxobutyl)azetidm-z-one
Colourless oil , 67% yield
1H NMR & (CDCl,), 1.87 (2H, m, SCH,CH»), 2.47 (2H, m, CH,CO), 2.72 (4H, m,
2 x CH2Ph), 2.9 (2H, t, J=7.1 Hz, CH,S). 2.96 (1H, dd, J=2.2, 15.2 Hz, H3,), 3.48
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Exampl e 13. (4R SS/ 4S, SR) 4-(2- Met hoxybenzyl sul phi nyl) - N(4- ghengl -2- 15

oxobut ylwasen94$itn- 2- one Col ourless oil, dias. ratio RCH %ﬂeld
IH NWR [err] (CDC[err]), 2.49 (1H, dd, J=2.2, 15.4 Hz, Herr]), -2.71 (2H,
m CHerr]CO,  2.89 (2H, m CH[err]Ph) 3.04 (1H, dd, J=5.1, 15.4 Hz,

(bach 1 37“§'3 . fe 5f W”{“ﬁ;’?“ﬁ %Syzﬂﬁh g, Sy, bk, 3
Herr]), 6.88d.7=33, é@lﬁ Ha)Eh1447.3 " Found: C, 64.8: H,
6.1, N 3. BWWFW[(QRW,SSF ]l-%s-men}lmpympumynsm.@plﬁﬁyﬂz- H 6.1

N. 3.6%
4- (4-Fl uorob‘é’f@?gﬁ)ﬂzﬁ"&ﬂ%ﬂmﬁhenyl 2- oxobut yl ) azeti di n- 2- one

Col our | ess oWMm&WM@MSZS%MﬂM\ﬁpD%%]’C(CDG [err]), 2.64 (2H, m

153 e, et é%f%la g SheibiLap ¢ e@w 83
dd. J=5 1, 13XEHPNRP (2 IE7CHz¢D)§ 1564Eh dd, I=48, 144 30 3:55 QH,9dy 7
H4), 6.84- J= 17, 4304 B}, m78Ph4H(eaéhEB1dl‘ﬂ=189Hz.NEH§)ml66 A#, dd,

R SR S, EEH BRI SRR A e preny 2 B0 L
152- 4[ eri(j C Found: C168.60H, 6.4¢ N} 3 8CCH3H15NO3STequires2€, 68.9; H66.N, 30%
L0 Sl G

(each 1H, d,© nPORerr]), 3.85 (2H,m SCH2) 4 73 (1H, dd,
J=2.2, 4.7 HzWhite ch¥hlalline $bid/ 1 3% yidld] mp65@€cH, 4- FPh-H) . Found: C,

2485/0 H 5.4, mg %?D@grzrs’]é-&g ng ?lrzbhs)’r egw 2rl_ies ,%0&%),2 5I_,;i 5.4; N, ‘
4- (4- Fl udr ob2844/Hs m, 2% GﬁZPhNL(CHzGGeIn)H;aRB 33(1H, ddxbiﬁﬁ.ylﬁ)hﬂetﬂgh)m 20,0ne
WNZBG crystajbp S%fﬁgﬁ*s? IR U2 NEH,ITR.661 K0 6, J=2.2, 4.8 Hz, Hy).7.14-7.35

PCT/EP95/051@@H m, Ph-H). 14 NWR [err] (CDO[err]), 2.60 (1H, dd, J=2.3, 15.2
Hz, H[err]) FoundiC( 8816; Fll6GHN&‘:1519]9@(3)3%ﬂ NO;S reg uues(erssmnca{samra Pe), 3.15

(11, 92 3 g, o bl s S gy GRN

705732{)(9ﬂlem Ph- H, 4FPh 5 Found: ‘C, 64.1; H .
3.9% (] err] KlsgiuibhSnems-Bnéh Ké‘ithl@)‘hzgudxﬁlz-&e‘kb 73? BsRfol) in dry

TR et aTHE (5 A4S0 e e S minis A HRRGTRAA AE olBR B, 2”00
(I'H, t, J=7.(68%dispérsioaiin bifN).15¢) 3Bmrhdhlin Ury THF (F0mbiunder a nitrogéaOCH err] ),
e 1) “opiioli ek ik Ot fromo
SCH err] 35 34-pbel()gbmarg,-2-cmg|@a9g. }Smmoﬂgn dry THF (10m1) was added over 5 minutes
at -10°C. The mixture was stirred at room temperature for 30 minutes and poured
into ice/water. The layers were separated and the aqueous was extracted with ethyl
acetate. The combined organics were washed with brine, dfied (MgSOy) and
evaporated to an oil. This was purified by flash chromatography on silica gel
30 eluting with petroleum ether 40-60°C/ethyl acetate: 3 1,2:1togivea colourless solid
(0.34g, 27%) mp-69-719C. :
IHNMR 8(CDCly) 1.34 (3H, d, J=7 Hz, SCH3), 2.55 (2H. m, CH,Ph), 2.85 (2H, ,
J=8 Hz, COCH,CHj), 3.11, 3.97 (each 1H, d, J=18 Hz, NCH,), 3.15 (1H, m, Hj),
3.70 (2H, m, SCH,), 4.50 (1H, d, J=2 Hz, Hy), 7.1-7.4 (10H, m, 2xPh-H)
35 Example 27. (4R,SR/4S;SS) trans 3-Meﬂ1yl-4-(benzylsulphmyl)-l-(4—phenyl-2-
oxobutyl)azetidin-2-one
Prepared from trans 3-meu1yl-4-(benzylthlo)-l-(4»phenyl-2-oxobutyl)azeudm-2oone
using the general procedure of Example 2 and obtained as a _wtute solid, 40% yield,
‘mp 87-94°C | - |
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(1H, d,J=18.53 Hz, NCH err]), 4.88 (1H, dd, J=5.10,: 239Hz 79-6. 84
(2H, m* wo961948h-H), 7.16-7.32 (7H, m Ph-H. ... nlmrHE 105130

(4R, SR/ 4S, SS) 4- (4- net hoxybenzyl sul phi nyl ) - N-(4- phenyl
oxobutyl)azetidin-2-one 15 Wite crystalline solid, 20% yi el d, rrp 155- 157C

EZ”E" HC 6611 WR%(&D@%? 23BHS, W—5%ﬁ§3§gﬂv g—é %(tzé;@%)zgfﬂw res: C,
4- ( 4- et hoxy bGOEH¢HsD B Hy H09Neach- 1 dnis L3 Hz, SOCHz). 8130489 (each 4Hi diJ#19- one

20 Wit C, 31% | d
20 W Ce ELYHEQ*IC-H?%%‘% iH, dgﬂ%ﬂi)%? 'P'l-@si IOHglrixr %N@%”]H%B 31:2

requires: C, Fonng: Crﬁ & ge“-@% (:211'1231S
4- (phenet hy| t Bxaxhplé-284 (Mmﬁﬂwmﬂwa-(mymnmyl)- -(Lph&ylmrl ess
oi |, 80%y|eI$I’f ?l rl] (CDOJ[err]) 2.65-

S-Cl-l[err]CH[ ‘1% err], Herr]), 339(1H dd

J=15. 22, 5. 00 Prepareg from Wm@ Mﬂwhé-(herwltbmmle(&cnnenml—zooxqmnt)dmeuqm-z-one
N-CH err]), l(hl"g'eneral pr edﬁﬂao s%m%ﬂi‘ﬁd obdined 4s & Wnfie351id, 4Rl ™
Al D

4- (phent hyl su!aﬁﬂl %I@W‘E oxobutyl ) azeti di n-2-one 30
White crygs al HBMR@(ODCI /i YIBLBH, d, 788 HE3 CHR).Q.7 (2H, m,(Eﬂgm 2@(216,8!110 H.

Seanpl e 22 (GECERIAEER ﬁ%ﬁﬂ‘]&‘cﬂeﬁgﬁ’ﬁﬁﬁﬁ PR iy S
oxobut yl )azet $QCH, R AcHe(1 -2 Neile 'bi ms Phell) d, 14. 5% yield, np
91-92C 35  Faidc, 68.158; €8; "140% @ZIE%N@ §§e§\m€§ &, r&*i?f g]j\lg'grgrql S

el s O Birbla 19, Nelé phimdhonin D osciiain A thpcetamide
Col our | esks oi 4., Methgly(dietizylthio-2-oxoazétidin{leyl) hceta¥eCl [err]), 1.87 (2H, m

Srter ] 1 e s of bbb o5 8. Aol mptotpromnbps , 1,
Herr]), 3.484. 6g, 30mmol) and tetrabutylammonium bromide (0.9g, 0. 28mmol ) in meHF v\o

96/ 19451 Kt lSOml) was added E'owdered potasswm hydroxide (1.7¢ 30mm51¢ﬁ‘lﬁprgﬁ
(1H, dd, J= 5. err

NOH er 1) 4. g yas stiried fog fwo logrsiat fope W"é‘f‘@fbﬁﬁfe W‘eiﬁgoimgz""(slw m
Ph-H) . 20 iddedpThe saluti¢n! WasEXtrhSteG With ethyl acetate (3x150ml portions) and the

Wi te oryt il n%ﬁéﬁo%@*fkbsh*ﬁéﬁsﬂ?% qponpes, Tpibiih Was ifpdrinia™" ©
(cbdferr]), mrpa(oznphupnsmsmpelr ql%pemrqe;ro epmghar 50°-8A7:eyiaqeata 4:) to 2. 78
(4H, m give ¥nethyl €4-bbiiylthiol2-Bodzelillin¥-yI§ddbtile ds@Jellor- cib(5glTd%yld, J=4.8,
14.7 Fe, Her i NMR 5@Dct) 29601, dd, 1=2.5, 16 Hz Hs,), 3.24,3.99 (each 1H, d, J=18.00
25 Hz, NCH,), 3.4 (1H, dd, J=5,12.5 Hz H3p). 3.70 (3H, 5, OCH3), 3.77 (2H, s, SCH)),
4.92 (1H, m, Hy), 7.28 (5H, m, Ph-H) |
b. (4-Benzylthio-2-oxoazetidin-1-yl)acetic acid
To a solution of methyl (4-benzylthio-2-ox0-azetidin-1-yl)acetate (2.5g, 9.4mmol) in
methanol (80ml) was added, dropwise at 0°C, a solution of 1 N sodium hydroxide
30  (9.9ml, 9.9mmol). The reaction was stirred for 1 hr and evaporated to dryness. Water
(50 ml) was added and the solution acidified to pH 3 with dilute hydrochloric acid
and extracted with ethyl acetate (3x100ml) . The combined extracts were dried
(MgSO0g4), evaporated and the residue purified by recrystallisation (hexane/ether) to
give (4-ben_zylihio-2-oxo—azetidin-l-yl)acet.ic acid as a white solid (1.3g, 55%), mp
35 110-111°C. 'H NMR & (CDCl,) 2.99 (1H, dd, J=6.87,17.5 Hz, H3,), 3.27, 4.06
(each 1H, d, J=18.40 Hz, NCHy), 3.39 (1H, dd, J=5,15.4 Hz, H3p), 3.77 (2H, 5,
SCHj), 4.91 (1H, m, Hy), 7.27 (SH, m, Ph-HD.
¢. N-(6-phenylhexyl)-(4-benzylthio-2-0xoazetidin-1-yl)acetamide
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J= 1.7, 14.7 Hz, Herr]), 3.78,4.44 (each 1H, d, J=18.9 Hz, NCH err]). 4.66 -

(1H, dd, wo96/19482.2, 4.8 Hz, Herr]), 7.14-7.35 (10H m FHC'lb‘EmsﬂlﬂlsoFound
C, 68.6; H 6.4, N 3.8% C[err]H[err]NCIerr]Sreqwres C, 68.9; H 6.6;
N, 3.7% Exanpl e 25. (4R, SS/ 4S, SR)

Ui ve. ryst ol R oBn BP Bhedghilyerhing o M A eratEdnperebeaieh. 501, * "¢
(cbd [err]), t84§2(?@E,40mmmw](ml{lﬁma}5)ddﬁmelf82m4mﬁbﬂ.err]) 2 55
151 b, 1 e o Qe G i el olo gt G
(1H, dd, J=2. asl&(lesés’mﬂpgmﬂfhe mixpure-stiged for 2 hours aoom tempenagure. Ethyl

gogndN c3 5?% &etats, (280inl) Was Wm@eerphﬂemmﬁrmh&erﬁaued Gfth dfr 68.9. H,
0

3- Met hyl - 4- (BH55P3 %?P @? ﬁﬁﬂé%@’&?ﬁﬁﬁ%&%%wém?@smﬁ“ by A

sol ution of tﬂﬁhshmmmmhy@(s;hcazgdlmmgmwmylaeememm E@gpordlichrofol ) in

S(r)él um hydrl d fﬁé?g rsion |‘rl1'9%@? R&ﬁl@éﬁaﬁé E&Q@Hég&gf' o'rI]'HI(gf

(10m ) under (il R&?%EFP nosphere at -10C. The mixture was stirred
for 10 nilout Example 30. (47,SRY4S,SSYNI 6 phenptheiyl)-(4benAisdl Phiin gl 2-oxedRtillfh- 799,

3.5mml) in d‘[ Wrﬂ) was added over 5 m nutes at -10C. The

m xture was s y?re roomtenperature for 30 m nutes and pour ed

i nto i ce/ wat ¢k solutien pENd6phenylbexylpdrbenzyithior2-oxhazetidine byk acetamide ( 13:0%, ed

i t gdeE %Isq P! 8mxﬂ6ﬁ§ﬁ&khlo¥6ﬁeﬁﬂ:‘i@°€5@9gnl?gﬂggbdgl&f wFige @@ﬁ@g%@pﬁ‘&@' ne,
flash chr omat h&W%H‘cmq %jégé %WOIENR‘FH@%M@Q%M& ﬂ@pwxse

40- 60[ er 1FC/ ewithystirring bedre503min. mérmrmema-smcnmd Ra&ticIOhixfure was (0. 340,

279 69- 71, 34 G3h. d J=7
Hz, g SrCr:EI[ err] ) ]5v§l.b( Eﬂxxture[ er T "{egég %ﬂgﬁﬁ P'Pl&’ﬁ{té Md saturateé
COCH[ err] CH éwﬂqogen sarmnat@ The o layer was sepat@edisvashit-fvich brine, diied5 (1H, m

Herr]), (Mg80y Qaﬁ@éﬁapﬁiate%[ﬁohh)wm&l whls fi tedjwz etheFand Hlt&red) Ywo
7.1-7.4 (10H, | 27
3- Met hyl (4 ( 5 W% i Hﬁ d‘i&%fﬂl‘%y)‘mprﬂl n- 2- one

Prepar ed20r orbenzsdmsphmyl-z-oxoazeudm- -yl acetarmde (3.8g; 20%) mp 138-140°C. _
the gener al (B‘?E*é%ﬁ?“f%ﬁéf’@?e%' CRTORR0Y bRl C T C L 6.5m0, T
y, eld, Example 31.C(4R,SS/. ,SR) N-(6-phenylhexyl)-(4-benzyisulphinyl-2-oxoazetidin-- 22
WO 96/1d )‘diitannde 4 =7 to
2T 295 051 e e b AL R i b,
3. 91, 4. 095 ( editlh compound as-aldleiriesSCxPsialiine]splid ¢4.58,,24 %) Ompci0THI0BPC. d, J=19
k2 Lo 0 b Sl A, o,
0
. The following compounds (Examples 32 to 57) were' prepared using the general

procedure of Examples 29 - 31. Where shown, ratios indicate the relative

30 diastereomeric proportion (4R,SR/4S,SS : 4R,SS/4S,SR) as determined by IH NMR.
 Example32. N-bemyl-(&benzylthio-z-oxoazetidin- -yl)acetamide

White solid, 49% yield, mp 89-90°C = -

IH NMR & (CDCl3) 2.94 (1H, dd, J=2.5,5.25 Hz, Ha,), 3.37 (1H, dd, J=2.5,5 Hz,

'Hsy), 3.65,3.76 (each 1H,.d, J=15.0 Hz, NCH),), 3.76 (2H, s, SCHz). 4.4 (2H, m,
35 NHCH,), 4.81 (1H, m, Hy). 6.33 (1H, bs, NH), 7.20-7.37 (10H, m, Ph-F.

Example 33. (4R,SR/4S,SS) N-benzyl-(4-benzylstﬂphinyl-2-oxoazeﬁdm-l-

yhacetamide

White crystalline solid, 8% yield, mp 192-193°C

Found: C, 63.8; H, 5.7; N, 8.0%; C;9H;oN203S requires:C, 64.0; H, 5.7; N, 7.9%
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5 Exanpl e 28 (4R, SS/ 4S, SR) trans

3-net hyi - wqmml sul phi nyI) 1 (4- phenyl - 2- = PCT/EPIS/05130
oxobutyl)azetidin-2-one . ..0 Prepared from trans

3-met hyl - 4- (benzyl t hi 0) - 1- (4 phenyl - 2- oxobut yl ) azeti di n- 2- one

i |
Sol 14, di ag. | Tamble3aF (R SSHS, S ATTHeR3 ¥W§%’1‘9@WNNWRN[EEH

(CDCI[err]) 1!!!9%@!\“@1 J =8 Hz, CHlerr]), 2.7 (2H, m CHerr]Ph), 2.9 (2H
?11H H[ C]Gmiit@wﬂd diad. Rfo 1583736%@%1811 -182°09 Hz, N<HIH[ err]), 3.82
m err

Herr]), 7'}“4‘“?18546 f?r%ﬁ]w 1.%; Cy ﬁégbé Hh “&FF %%§5]HZ5?ZO%
C[err]H[errS]NQ{IeTS%Sreqwres C, 68.3; H 6.3, N 3.8% Exanpl e
29. N-(6-ph 15 .
bt hyl ((4%?2%#)33( ﬁ?@ﬁ“‘?"z“ﬁ HeAEARHE Yorbitbddia Aciuide || 2.
4- (benzyl t hi o) an'll‘?fﬁﬁﬂel ield.0g, 25mol ), methyl bronpacetate

(4.69, 30mol )!ANMR & g)ylanm)mmrmmHgn: ﬁgféﬂm Qxeﬂﬂaptmph)m 93y THF

(1507 ) pas S RSP S M NPT A 1 0 BT o PR3 o

resul ting
bef ore watkr (370 (darh WHsd, J=10 Hmlﬁ'&h} 7R (20IsuSCHp), w80 (¢K ma i42.6.0M ¢1H, et hy|

acetate (3x15 conbi ned extracts dried
(MgSg err]) agﬁje%‘ywﬁ esugi)e was purified by flash

chromat o g r aphyEXAmple36¢ &4%3’%1'%5&‘(%%“&? Fébhenzylsulphinyl2-oxoagetidipy, |

acetate 4:1 tol.yl)acetamidegi ve net hyl

(4- benzylthlo t.i V, Ilowoil (5g, 70%.

[err] H NVR [er%f‘quﬁlﬂef’éﬂgr%‘%f ﬂgé?ﬁ‘g]&mﬁﬁg 2C 16 ke Herrl). 3 24,399
(each 1H, &, J MS(CDEI3) H5; 1. NG .eonr CH>CHo 2. 61(—2H adi=THz5 CH,Ph).1295

Herr]), 3.70 <(21i=‘1H d.SF=5¢ ),3.28-(ZH, ﬁxZgﬂcmz)%?de J=2, 15 Hz, Hy$. A, (1H
m Herr]), P

(4- Benzynh.o‘kl% s&émeqh_l . NCEHD); 3:8%, 404 (each 1H, d,F513H2$QCHah 4071
met hyl (4- benzul-l,hlwQKS)(HiﬂirlsﬁNm.ﬂVﬂ)ﬁ(quahﬁ2m-§D 9. 4mrml) In

v ox de.3CrodlBPGroE f&*gﬁﬁﬁﬁgﬁ%a‘fﬂ GO G ek 1 S8IN oy
evapor at ec2 o Example37. (@R .S5/4S )N-(¢m0ymnlwbmwlmltmx@c¢ﬁdinon

acidified to pfd § M,ﬁ, | ute hydrochloric acid ~and extracted with
((atl\/gélc][ 2??} ;it ee‘&!‘ﬁé?‘g‘l‘ @‘aéné%gﬁg&ﬁb% d%ﬁ%g’%ﬁf’%d&ﬁ;er g;;gt allisation
(hexane/ et her ) \H NMR & (CDCl,;)0il\5e1.7 44Hemnz@HyOHY). 2:63X2Hag 67 HiznCH,Fh)) 285t i C
fert) “tcafer gﬂh s s s B 04 s, 19 o e, i) 396
(each 1H, 25 J4:28(eachLH, dNEHTdH2 NCHS, 387,413 (etch 1H-¢ Jf!ﬁ Hzi SOCERb 460 |
3.77 (2H, s, Sﬁlrl[ﬂ(]]l).l nf‘ZQi’h-(H-#NH)’” H[err]) 7.27 (5H, m Ph-H).
c. N (6-prenyl besil 8 berai \RE2 o Gangy pln vl acgd amhdec o o
PCT/ EP95/ 05130Example 38. N-(9-Phenylnonyl)-(Lbenzylthio-z-oxoazeﬁdin-l-yl)acetamide
~ Colourless oil, 84% yield. '
30 'Hnmrd (CDC!3) 1.28-1.48 (14H m, 7xCH,), 2.59 (2H, t, J=7.7 Hz, PhCH,), 2.92,
- 298 (1H, dd, J=2.5, 15.4 Hz, H3), 3.2 (2H, m, NHCH,), 3.34, 3.40 (1H, dd, J=5.2,
15.4 Hz, Hj), 3.56, 3.72 (each 1H, d, J=16.8 Hz, NCH,), 3.81 (2H, s, SCH,), 4.81
(1H, m, Hy), 6.0 (1H, m, NH), 7.2 (10H, m, 2xPh-H)
Example 39. (4R,SR/4S,SS) N-(9-Phenylnonyl)-(4-benzyisulphinyl-2-oxoazetidin-
35 1l-yl)acetamide '
| White solid, dias. ratio 4:1, 8% yield, mp 124-128°C
1H nmr § (CDCly) 1.2-1.7 (14H, m, 7xCH,), 2.59 (2H, t, J=7.8 Hz, PhCH)), 2.93,
2.97 (1H, dd, J=4.8, 14.8 Hz, H3), 3.23 (2H, m, NHCH,), 3.44, 3.48 (1H, dd, J=2.4,
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A solution of 6-phenylhexylam ne (Mrse M A et al., Cancer Research,
1991, woocA8MR), (7.0g, 40mmol) in DVF (20m ) was added P@TEC@"Q%NEQ
40mol ), hydr oxybenzotri azol e (5.3g, 39mmvl) and

(4- benzyl t hi 0- 2- oxoazetidin-1-yl)acetic acid (10g, 39mmol) . and t he

o reen | | AERHRES TTAD e A TR NERR S Hs T perd €50

NaHCO[ e_r][] dﬁat S@CHQB)“;SGIHHU.I?MQS@?EHH]M NED. é.\léfioﬁl;htl@ﬂl tml2th-(H)I WI;} g'[]h I
i e

acetate (L 1&%@%8?5’; Fﬁﬁ’%’?}”m @?iﬁﬂ?ép"ﬁ ?‘i‘{“'ga‘?rg?c .L‘Zn@gvf’gﬁx@‘&ed by

treat nent wi /4S W) M%BFW‘M“YI phinyl-2-gxoaze

65-70[ err§ C. 1 ac&&ﬁ{mée 30. (4R SR 4S, SS)

Rl_ggl 5??2? QW éh‘gﬁn% Pf@‘%é‘ﬂ‘fw ﬁ%ﬁébﬁoazet | dllnllylyl) aggte?;nmdge

(18. 0g, IH @@ l5) h.26ll zm«u ame‘bd&‘ius) 2.59(HIy Jaﬂa& HzoBh@Hzl. 8.8570[err] C

oo, TS i 4 SSCPBEAPEIH6 $14 G, SR 8,

After a furtf X, Hgo6:68 t(ﬂe Zt /"ol Hmr% shaken with a

mxture of S%m@@mmeﬁqwﬁmmmm msmt@rﬁrmspﬂlnm()%

aiea ° Expleiesy - @ﬁ@vﬂbﬁﬁw S B L5, L0,

et her and fi yDacetamidéno - recrystallisations fromethyl acetate gave
(4R, SR/ 4S, SSy, hlé;,qnpg xyI )-4- 20 benzyl sul phi nyl - 2- oxoazet | d| n- 1-vyl
acetam de (3,4 §

8 140 Fqund: G, 674 H : {
acet am de (3,00 D0 AR IR 8118 0n 0 bRy 3:55i2Hom PhiH,), 25
Exanpl e 8S. (04B.($8] ASNEH;, Hy), 3.1-3.3 2H, m, NCH,), 3.32, 3.35 (1H, dd, J=5.2, 14.8 |

& ey i el L BRI 3 SRR

deposi ted t hél5m, Hul.ﬂd%‘bﬁ%bmw m.2xPheld) our |l ess crystalline solid (4.5g,
24%, np 107g e 42, (4Ré§?M§,C§ S) N-Methyl-Ni(6-phenyl thylﬁ(&%nzglsulphinyl-z- e

C[err]H[err]N err &Q‘ res: C~67.6; H™7
fol |l owi ng coﬂ%‘éﬂﬁh EYhﬂﬁ"EéW to 57) were prepared using the general
procedur 20 of Colounebsasil, Aas: ratid. S5 62%sjieldn, rati os indicate the relative 30

F;?f} ar ﬁlﬁ/ger g wg%mh%ﬁ(ﬁ I'215%8H i, %%Zﬁsz) F36 &1, 9515 dhged by
N benzyl ( 4 Bbﬁﬂg) tzlrﬂﬁﬂﬂir ox N&Hz: Hish 310,326 ém; NGHECH,, H3), A8i-44 (4H, mgl, 49%

- BJ/' g'g 5 25 @Q% h*ﬂlNWo mfimﬁ@s’mmjs Q0B nf ; Jzk'Phgﬂ 65. 3. 76
(each 1H, d, Fu %ggiﬂ ﬁ'gi’% @9&5@““8@%@?4] \4§H m 35
NHCH[ err2j, Exfinpledd. @R5845SR) DBNBShﬂm(qu;nyli)exle-(%eﬂzyﬁlmmﬁﬂ-m

M‘P ﬁ.1 % ’éﬁ 4S5, SS)
N— benzyl (4- genzy S | n - 0xoazeti di n-1- yl )ac-.et am de Wiite
crystalline Seolquilesso Hleldn‘p 192-193[err] C Found: C, 63.8; H 5.7;

N, 8.0% C edgldris (ﬂMber-aJ $500) 1.5 116@¥, nE 4xCH,52.55 (2H, 1I=7:6 Nz, Fh(})),
24 - 2.86 (4H, m, NCHj, Hj). 3.1-3.3 (m, NCH;, Hj), 4.01 (2H, m, SOCH, NCHC=0),
30  4.17 (1H, d, J=12.9 Hz, SOCH), 4.37 (2H, d, J=17.4Hz, NCHC-O),481 (1H, m,
- Hy), 7.13-7.35 (10H, m, 2xPh-H)
Found: C,65.3; H,6.8; N,6.1%; CjsH33N503S requlres C.68.1; H,7.3: N,6.4%
Example 44. N-[6-(3, S-di-teﬂ-butyl-&hydmxyphenyl)hexyl]-(4-benzylthio-z-
oxoazetidin-1-yl)acetamide -
35 Yellow oil, 83% yield.
IH NMR 8 (CDCly) 1.3-1.6 (26H, m, 4xCH2+6xCH3), 2.50 (2H, t, J=8 Hz, CH,Ph),
2.95 (1H, dd, J=2, 15 Hz, Hj), 3.25 (2H, q, J=7 Hz, NHCHz). 3.37 (1H, dd, J=5, 15
Hz, Hj), 3.55, 3.71 (each 1H, d, J=17 Hz, NCHz), 3.82 (2H, s, SCH;). 4.80 (1H, m,
H,). 5.03 (1H, s, OH), 6.02 (1H, br s, NH), 6.96 (2H, s, HOPh-H), 7.3 (5H, m, Ph-H)
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WD 96/ 19451 PCT/ EP95/ 05130
Exanpl e 30 $6419498S/ 4S, SR) N- benzyl (4- benzyl sul phi nyI 2- 0x 0a PETIERPS05130

yl ) acet am de Wiite solid, dias. ratio 15:85;36%yield, np .
181-182[err] C Found: C, 63.4; H 5.5 N, 7.7% '

H N 7.8%
Excanpl e 35. N[F&éﬁé‘eeﬁ&ﬁk%ﬁ#%eﬁi@w@»mméwﬁrmfganyaﬁ Thidne
Col ourl ess oi | be Ml&Oxomﬁdm[-]evﬂi}dﬂWe[ err] (CDO[err]) 1.5-1.7

élgH sz GfEeLLL@“[ glast ?'m I ‘I1ICI7-| ey erg%sph)lH 2d33 J=5, 15( $
Herr]). 3.53, IH%“?@ M&kﬁ 31547 (%r%ﬁﬁ‘[q):rlzr] 3br2rq(b((2%nﬂs8@m:c&Ph) ’

SCH[2 eL L ])Hj smssuﬂ dd, JHZ 583, H ;6 , D17 (1EH.dd, J=5, 15 HY, HY), 3 {2H, i, NHCH,), 10H.
m 2xPh-

N- (4- Phenyl but ¥ Z ﬁsm ‘ﬁ W%%et 419 (gach 1H, d, J=13 Pz, SOCHayi de
Wiite solid, df8E(1 H.am+H4)45.02 (13% O/, 6,96r(3H] 6, HOPh-H)57.25 [ HH s Hrld, NHR 1.84 1 |

(CDC[err]) 1‘55%5;],541:}, CH[err]CH[err]) 2.62 (2H, t, J=7 Hz,

"CH Ph s J=5, 15 3.26 (2H,

NH[CIe-lE ;]rr]g 3. g‘&"‘(’rlﬁ: 68: 523,3?‘11@-(&% ﬁpzﬁ«sﬂp g%llr)es C, 693.4H,18)4:(Eai;ﬂ%1H

((leJ rln7 E[Z]é)r L\I] piEse, ﬂf& gxrtngtno peny nﬁ% (1OH m 2xPh- H)mﬂ'i' 45t

Found: C, 66. z’}"ﬁﬁ@“g‘ﬁgé N, 7.0% C[err]H[err]N[err]qerr]S requires: C,

66.3; H, 6.6 gllmgléz'&%ylﬁﬁnﬁ ew37 (4R, SS/ 4; SR)

N- (4- Phenyl but 3§ NMR 6eDO1L)S §/3RM 681,20 512,94 t,J-ISH é{

(oo 1 45 e 13 B o imzcaz%lm (1H, dq,#s s H, ag)[e”]

E;[erH{] Ph%lSS 2.355, 37l(each(1H-|d M7HEZNCH§ Bi78 (Bﬁﬂsrd?? 2)33.80 (THHL, S ? e az 15
err r e

NGHer 1), 3. 347§° 1%?3;%@“5?‘3&?% beys N D825 feaf ph 7 e 5 e

Herr]) 7.1-7.8) mPMihH+N Found: C 66.1: H 6.5: N,71%
H N I

?(,:[8€rF\E(E)elgalanglmlir‘]éig?;;en%hhl 0- 2- oxoazgﬁh lﬁl)ﬁe’y}l) ace%lsﬂghinylﬁxa”p ©

Col ourl ess 0i1° ferr]H nnr [err] (CDCl[err]) 1.28-1.48
(14H, m 720CH Whit2 yolid2 16% YieM, mp,129-1835°€z, PhCH err]), 2.92, 2.98

Ga. 5 2, HNME Senchil; ﬂﬁ; 368 0 Sho BB bl 39 3910, (11
7 5 Rt 1A SR 35 SO PO R O,
. 7. = VA 78(3H,s
T L T s o ) Cfszfsﬁ‘ﬁenm
[err] ( CD@S[ er6.83,7.065 21(19(21-1(211%1 ,CHy-PhixOMe};7:.32-7.28,738-71.20¢3H\2H, 1%, 80C
EhCHLgLE D, ] )2 Fofng: C3§428H(2.61§(7N((91df% €N Ol rdghifds! € 5.8 (71639 {on
- 25 . ple 48. (4R,S5/4S,SR) N-6-(4-methoxyphenyl)hexyl-(4-benzyls|ﬂphmyl-z-
oxoazeﬁdin-l-yl)acetamnde
Pale yellow solid, 29% yield, mp 85-88°C -
30 1HNMRJ3(CDCI3) 1.23-1.63(8H,m,CHCHoCH2CH3), 2.53(2H.t, J=7.25Hz,
CH2Ph), 2.88(1H,dd,J=15.25,2.5Hz,H3,), 3.13-3.31(3H.m,NHCH>3,Hs3p),
3.78(3H.s,0CH3), 3.85-4.28 (4H,m, NCH5>, SOCH,Ph), 4.61(1H,m.Hy), 6.78-
6.84,7.05-7.10(2H,2H,m,CH»-Ph-OMe), 7.18(1H,s,CONH), 7.23-7.27,7.37-
7.44(3H,2H,m,SOCH2Ph).
35 Found: C,65.5; H,6.8; N,6.0%; C25H32N204Srequ1res C.65.8; H,7.1; N,6.1%
Example 49. N-(6-(4-chlorophenyl)hexyl)-(4-benzylth|o-2-oxoazetldin-1-
yhacetamide
Pale yellow solid, 89% yield, mp 60-62°C
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WO 96/ 19451 PCT/ EP95/ 05130
14.8 Hzwoberaas) . 3.7,4.1 (each 1H, d, J=17.2 Hz, NCH[ err]BCT/BP95{051303 (each
1H, d, J=12.8 Hz, SOCH[err]), 4.5 (1H m Herr]), 6.59 (1H m NH),
7.16-7.41 (10H, m 2xPh Found: C, 68.9; H 7.5; N 5.6% '

a0, (4R, S5/ 40 E’E&?H eﬁéﬂ«%ﬁg? R 58 ki st o b Rl 290, 5" ©

1-yl ) acet am 287 (1H, dd, \Nﬁ? #el 56 Hzd H3hi3:3 (2H, an,i NHCH5), 4333, 3i48 (H, dy, JE32, 128C

[err] H nnr [psahzé 3[% '3]7)1 (each 1375711- sm r«? fs&](ga é.scH gsl
J=7.8 Hz, Ph 3
E\ITCHJH[Zerr]S_l[ ) 60264;!11& '94NH$? mew'irr]) 4.5- i

X eExdﬁ. WSS ﬁaéhl ]saﬁ,ﬂfﬂﬂ
69. 3; m 7. 8‘;”‘ Ni tﬁe%?'(?&ﬁ@me? [ | H gr rﬁGIl\l([ err]Je HY‘,S requires: 69. H, 7.7;

N, 6.0%
N- Met hyl - N- (Goelphmiessishlid.yi7% ywl(bm;z;ﬂ&—h?m oxoazeti din-1-

yl ) acet am del NMRS\(@d(ﬁ Qiq.1. Eigﬁﬁlw QJ‘ (2he[-g]-‘)7'3§"[heﬁs}f
S T S 5 G . i b

3.35 (1HO dd14.9Hz, &),3‘688413 (eactitH, ﬂi[mvk)m.%r@ﬁz),58994()5%&4&1:11# gd, J=16.8
e, L o0k S b uRCH sl A0 v e AL
N- Met hyl - N- () phenyl hexyl ) - (4- benzyl sul phi nyl - 2-

tid dg32 5 67% | d
Lerr]H hwk”[fe‘}r}‘?"@i%“‘é[e& - 6380 CAAESTUR0:S, Pl G262 -rf‘ﬁf*slﬁ 56 (o4 4
t, J=7 PhCH err]), 2 86(4H m NCHerr], Herr]), 3.02-3.26 (m

NCH er r ]IGH[ eExdmpld[Sﬂr r(m,ssummél(t%(%mmo he l)h&mwkafenh isiifpHliiy1 2k C=O)
4.81 490( 12735(10Hny 2xPh- H) y l(?l]m
0654 H6 l%err err]N[err]CIerr]Sreqwres C, 68. 1; H73
N, 6. 4% 25 asRyage/ % 8% yield, mp 103-104°C " -

N- Met hyl - N(Iiusmmxt 19 t.34-0@HE W, Ak b}p 6?2fH t,J=7.6 Hz z, PhCH), 2.87

tidi | 13% -
oxoazet | i i ISR 1155 3 Haokly' 3 10ohrb e b TA . 5 58, 325
"~ Hz, PhCHDer r(2H, m, Nchz)zsm 425l (each 1N ] B£17.2 Hez| NCH,), 3981,4319?(eé¢ﬁ Il err],

L) 2GRy, SciB s Mk . ripat it Sl b1 SO0,

2xPh- H) Foupdy, € 628; 85 63 Nﬂ%‘zﬁ %529%2@55370‘1}111’@%(3 BRI ELG.B{Nrr] S
requires: C@pgpl;  H 7.3: N64%- npl e 44.

N-[6-(3,5-digtert h | 4- b

oxE)aZ((at i di nlh_-[ a);equglg%é[ ﬁ#ﬁé’é‘@% M%& Wéﬁ”é’ﬁﬂé‘iom“?épﬁhyﬁm
[err] (@3C [acetdmide. 3-1.6 (26H, m 4xCH err]+6xCHerr]), 2.50 (2H, t, J=8
Hz, CH dd J2 15HZH 3.25 (2H, J=7
He. NH[CJe-lE(ra]r ey‘§'° oil. 9% id* [2”&{ 3.55, (3 71q(each
1H . d, J=17 3)l@-éﬁo((m‘*xgﬂzswﬁzr(ilﬁ)g J=1.63H7. ACHp), 2.95

(lH dd, J-24 15 4Hz, H3,) 3.24 (1H, m, NHCH>), 3.38 (1H, dd, J=5.13,15.4Hz,
Hip), 3.64 (2H, dd, J=16.8Hz, COCHN), 3.81 (2H, 5, A:Cst),481 (IH, m,

30 J=2.5Hz, 5.0Hz, Hy). 6.0 (1H, m, NH.C=0),7.0-7.36 (9H, m, 9xArH) :
Example 53. (4R,SR/4S,SS) N-(6-(3,5-dichlorophenyl)hexyl)-(4-benzylsulphmyl-
2-oxoazetidin-1-yl)acetamide .

White solid, dias. ratio 36:1, yield 37%, mp 158-159°C -
Found: C,58.2; H,5.7; N.5.7%; Cy4HasC1oN,03S requires: C,58.2; H,5.7; N.5.7%

35 Example 54. (4R,SS/45,SR) N-(6-(3,5-dichlorophenyl)hexyl)-(4-benzylsulplunyl-
2-oxoazetidin-1-yl)acetamide
White solid, dias. ratio 1:9, yield 22%, mp 108-109°C
Found: C.58.2; H.5.6; N,5.7%; Cy4HgCl,N,04S requires: C,58.2; H,5.7;N.5.7%
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Herr]), 5.03 (1H, s, O, 6.02 (1H, br s, NH), 6.96 (2H, s, HOPh-H), 7.3
(5H m " Plvdder194s PCT/AEP25305130

WD 96/ 19451 O PCT/ EP95/ 05130
Exanpl e 45. (4R, SS/ 4S, SR)

BZLSyI( guispa ntyg"ﬂ“‘g’i%ﬁz é@%fwhﬁ%@m*l b‘"”‘"‘é‘?‘&fﬂ"%ﬁﬁﬂﬁ"‘dﬂ&ss 33%

yield [mt?midWR[err] (CDCI[err]) 1.3-1.7 (26H, m

AXCH err] +6xCH low?élS?Séb =8 Hz, CHerr]Ph), 5 2.88(1H, dd, J=2,

o e o sk 0 W e ASAE A v,

3.89,4.25 (each

aggﬁ[ﬁbrr])? 52 . 2.95(1H, cﬁll.l:EZLS'l lssuﬂ[ugray 3124 @), (311.5Hz, 1@9 , 988 (. db - N
n

C 68 b 1 s %?ézsa&%%@r#%%wmq%éﬁ@}l&ﬁ as. & Arga "

8.4; N, 5.0% mmmaanp 6(1HmNH)70—736(8Hm8xArH)

N- 6- (4- et hoxy phamph

yl )af:et ani do é | i SEHS X §?W°WW?“£‘?WM{%W‘"’“

(CDCl [err]) 1.9xoazetidi %—I[err]) 2.54 (2H, t, J = 15H,

CH[e”]PhOIM[eNVﬂxiesohd dxas ratio36: {, yikld 18%, dit 4711548Pc Herr]), 3.23 (2H m

pbGe b ! ?\ICH[ eﬂj“ﬁdl ets: @5 ”E& Eﬁg@@ﬁq@}z@é fequires: 5@62%(:&?6@? 3]?? AN

4.80 (1H, m HEsampleS%. (ax,ssus,sm Na(6-(3+Ohiorepbenylihesyl)(4-henzylsilphinyli2—= 8.5
Hz, CH err] OPhgxeaz Cg , m Ph-H) - Exanple 47. (4R SR/ 4S, SS)

1)
N-6(4 met hoxyp ?’ %4 I sul p i nyl -
oxoazet i di n- 1- ‘g-n‘?; tyéelgﬂ %dmpfée/'ﬂsyCel d, np 129-133.5[err]C.

[err]H NNleeerur(mié;rH,B)Z N€.5%16§ N30,S requires: C,62.5; H,6.3; N,6.1%

Lt e et N bt SABEL®-

J=14. 75, 2. OHz, de 3.71,4.23(2H, dd, J=15.5, 15. 5Hz, SOCH] er r] Ph) ,
3.78(3H, s, OCH[mé‘]v)mIB% el 88, 4. 04( 2H, dd, J=13. 0, 12. 75HzN-CH err])

4.53(1H mH . s, 78- 2 |
6. 83,( 7. 06, 7.[ SBEQ?WE )S]l m Z)(E’)* m74§(gﬂz) 282 12H . §=45Hz CHoPhQRD),
SOCH[er r] PB) . 2.95 (1HFédITe2, ﬁaﬂ 193) 1&25(2!! i NHCH,),@.37 (1Hldd; 745N sz gkprr] S

e hfi’xﬁﬁaenm%g i et
oxoazeti di n-1-§ 8?: lH bl'S %Iﬂ &x(egch ?H, d,7398.§ iHz, HORMED, 7.3
85- 88[err]03053n1 [err] (CDC1[err])

§|4 Egr il Eﬁii: ﬁbemi:mmhﬁu t}a)z%idi 1 l)ﬂcem %O’E‘Ha[ihyd]ﬂ)wp:e ;?Txgg(“(-m

. 13-3. X n-1-y err ,m
NCH . SOCH: H -

6.8£1,er7.r105-7. 10071 2%& rﬁ’E ‘phﬁ%%ﬁbé{%%@y‘i@ ‘i‘ﬁ@“&oﬁ 23-7.27,7.37-
7.44(3H,2H m S 3 1333.2501:58i(1 CHA€HAC )03452 (4H, t, }=7.0Hz,
Cerr]Herr] N exCHSPKY, 2kRS (1HJd, 7285.02. Gﬁz%gﬁ,imum& §215.0, 5.0Hz, H3p),

3.12-3.25 (5H, m, 2xNHCH>, H3p). 3.40 (1H, dd, J=15.0,2.5Hz, H3,), 3.72-4.21
30  (8H, m, 2xSOCH3Ph, 2xN-CH>), 4.56 (1H, m, Hy), 4.64 (1H, m, Hy), 6.08 (1H, s,
OH), 6.17 (1H, s, OH) 6.63 (1H, m, NH), 6.71-6.77, 6.97-7.04 (4H, SH, m.2
xCH»Ph-OH, NH), 7.22-7.29,7.35-7.39 (4H, 6H, m, 2xSOCH>Ph).
Found: C,63.47; H,6.53; N,6.24%; C,4H30N,04S requires: C,65.13; H,6.83,
N,6.33%
35 Example 60. N-(G-Phenylhexyl)-(4-(4-eﬂ|oxycarbonyl)benzylﬂ1io-z-oxoazehdin-
1-yl)acetamide
a. 4-(4-(Ethoxycarbonyl)benzylthio)azetidin-z-one
Yellow oil, 62% yield :
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Exanpl e 49. N-(6-(4-chlorophenyl)hexyl)-(4-benzylthio-2-oxoazetidin-1-
yl ) acet anwg®6/19451 Pal e yellow solid, 89%yield, np 60-62C PCI/EPISHO5130
- 27 - WD 96/ 19451

PCT/ EP95/ 05130 [err]H NVR [err] (CDCl[err]) 1.3-1.6 (8H, m

152 4154 b MR8 (DGR gatﬁﬂ IR Ha 01 GHaCHy). 285 1pra Cobptite ¢
15.4 Hz, H er rmﬁewanmeteaﬂia) 334 HH. 104, cquplmglledaemammw 3:88) (28, 8.1S-CHh), s,
SCH[ er r]) 4 84,38 (2H, q, JE2 13 HB, d:tﬂf E1PaH, be!sinBlet™NL D, 7.40028, 491838 ™

ﬁli((Pg (4-chl ormw)igkﬁii%géﬁgmm nyl - 2--

oxoazet i dis- 1by Ny@cPhanyllsexyl)-(4-(4-etroxycarbonyl )beilzylthid-maﬂtﬂm-lm

178- 179[err](i{QJ dPerr]H NVR [err] (CDO[err]) 1.2-1.6 (8H m

axCH err]), 2. Shacelamide = ;5 ULy Tpnoferr]), 2. 93 2.99 (1H dd,
J=4.7, 14.8 reolomgspmkasﬂmlm m NHCH err]), 3.44,3.49 (1H dd, J=2.2, 10

14.8 Hz, H er {fNMR $&DCA,] 8289200 (15H, nfl CHCH,, OCH,CRIT.96/2/62 (2ft, & pn?- 05
(Nﬁi)aCh7lg7 C7]I 465(2)5-)%9%#&25?1&0“91?“31“ %Hnggggﬁ%” iy gsi(m "
Cerr]H em]qm ddy 15637, 5341Hx Ha55 3.52GndGR805( 1 H each, &J%&HLN-QH}% 15

onoazet o 1. 9] PRSI 37}t LR, OGRS B

yield, np 103(1 bt tnplet. N1+ 7.1 4+ N SHooG BheH), ]7)3S{@H]d J=834He, RisH). &00

4xCH[err]) 20286 d( $48.30 HzJPH- Hz PhCH[err]) . 87, - 2.90 (1H, dd,
J=2.5, 15.3 h 1H, J=5.3, 15.3 Hz, H
3.26 20 (2HFE*R"‘ é-lféf‘ﬁ%s} C"(Y&lmlh(ﬂr(‘-d J=17.2 He, NCI[—I[ere;]r%)

g 83 744?%( (1 eahhx;fcurbdlyl)benzylsﬂph&yﬂkoxﬁmt[mméjél)agémgnd% H3 mN H%e r2 (r)/ 1),
O : .2
C[err] H err] C erﬁ@%‘f& 5% yleld"b:@mgioch 6.3; N, " 6.1%

rrp| e 52. Found
N-(6-(3,5-di CGHH NQ@ i»aqlnﬁ-&yl() (ﬁ-dzemzblgthosggwoazetldl n-1-yl)- 25

?ggaare?(ra] ) 1E§%“aie&¥¥ %r\(g‘\iykgﬁll[’bf’p]?ku@c%’?W!*@#’@S%@J‘ﬁ{lg{ err]),

2.95 20 ( lylacetamide-2. 4, 15.4Hz, Herr]) 3.24 (1H, m NHCHerr]), 3.38

(1H, dd, J=5. 3 .64 (2H, dd, J=16.8Hz, COCH err]N),
3.81 (2H, s, ecr“ri??)be"ﬁ’" d')m B0 J=2.5Hz, 5.CHz, Herr]), 6.0
(1H, m NHC=C¥ msybd(mwﬁl sMA? 4°C ' Exanple 53. (4R SR/ 4S, S9)

N-(6- (3, 5-di cm Nmame(mmgmsxm 4mbﬂg,9y3 $2(IH\ fiyHs;,), 3.81 (2H, s, S-CH,), 4.68
(1H, dd, J=5.07, 2.46 Hz, Hy), 6.04 (1H, br. singlet, N-H), 7.24-7.33 (4H, m, Ph-H).
25 b. N-(6-phenylhex-l-yl)-4-(4-chlorobenzylthio)-z-oxoazetldin-l-ylacetanude
Colourless oil, 41% yield :
1H NMR § (CDCl,) 1.28-1.35 (4H, m, CH2CH2), 1:40-1.51 (2H, m, CH,), 1.53-1.60
(2H, m, CH)). 2.60 (2H, t, J=7.65 Hz, Ph=CHj,), 2.92 (1H, dd, J=15.37, 2.40 Hz,
Hs,), 3.23 (2H, dt, 4 lines, NH-CH,), 3.38 (1H, dd, J=15.36, 5.16 Hz, Hy,), 3.54 and
30  3.82 (1H each, d, J=16.65 Hz, N-CH>), 3.78 (2H s, S-CH,), 4.83 (IH dd, J=5.15,
2.43 Hz, Hy), 7.14-7.30 (9H, m, Ph-H). -
Example 63.  (4R,SR/4S,SS) N-(6-phenylhex-l-yl)-4-(4-chlorobenzylsulphmyl)-2-
- oxoazetidin-1-ylacetamide
White crystalline solid, m.p. 155-156°C, 10% yield
35 Found: C,62.2;H,6.2; N, 6.1%; Co4H,9CIN,O3S requires: C, 62.5; H, 6.3; N, -
6.1%
Example 64. (4R,SS/4S5,SR) N-(G-phenylhex-l-yl)-4-(4-chlorobenzylsulphinyl)—2—
oxoazetidin-1-ylacetamide
mp 92-93°C, 33% yield
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2- oxoazeti din-1-yl)acetam de White solid, dias. ratio 36:1, yield

37% np " Iyyokpddsirr] C Found: C,58.2; H 5.7;-N 5.7% PCI/EP95/05130

C[err] Herr]CJerr]NJerrJerr]S requires: C,/58.2; H5.7; N 5.7%35
Exanpl e 54. (4R, SS/ 4S, SR)

2‘ oxoazet | i 1 9% 9&5’(3%%3'& 1 ey S e G £2:% B 685 N 6 2204

108- 109[ er rBxample 65. &ramnN-(6<Plicnyhexyl)-f4-ben2ylthio-3emethyl-2-oxoazetidin-1-

C[err]H[err]Vd{l)géé%ﬁ‘gr]Qerr]S requires: C.58.2; H,b5. 7; N, 5. 7%
1
PCT/ EP95/ 0513 olourless oil, 3% yigle 55

N- (6- (3- chisor qpRMIR BB {.4-102(2H, WliarC ?%ﬂ@?@tsaﬂozﬂ i-,-ﬁéb)ﬂz CH rZPh)
oot de ) syl NEEHEE) w0y 270 festh I g ot i NCE Bl 8

JAr ?;[ng; ])NH SCH2 «aazuﬂ d;|d1-2Hz2H5).61)5(5H2brd-|Ni)l;7)l-78(EH-I(lﬁJ‘2xPiﬁ;H) + ea
rr

(2 dd, 3= 18%@4 e N-{§- Plehy ey vimdgbphiinf Sefeaih 31 1), 2,

m Herr]), 6 oxeazetidin- hylapv;tamrde) 7.36 (8H, m 8XArH) Exarrple 56.

(4R SR/ 4518S) vhitd) sémi-Sdlidy rdaas) ol 4:6,88% yield?- benzyl sul phi nyl -

Tar1asc yl@ﬁ@ﬁ%ﬁ?bﬁf&@.lg}-w@@50'45%5331%%&3651@ errls”
requi res: C, 6225H, m, NBCH)&3)1357-4.3(3.4H, bx, 8QCH,£H, +H:3R 6S(A.6HSR)

N- (6-(3-chl | - 2- '
OX(()az(et [ gl norlcb?fﬁ]elq&)ﬁp)y)ﬁ @IOWnPQQw:IfN@g: Pé dias. ratio 14: 86, | eI d

49% np 74-75] m}@ 67=2; He JuhidN. 69%3 CasHysNoOaS requiresng, 68.2; H, 7.3 N,
Cerr]Hens]CINerr]derr]S reqwres C 62.5; H 6.3; N6.1% Exarrple'

58. N-6-(4-hy enyl ) hexyl - (4- benhz hi - 2- oxoazetjdin-.1- | ) -
" acetam de %%)%@? gé/ é'PPo -@%‘g&y&}m 63) rvgprqr;p _ 3[%’?&1%('@58?"[ err])
1.2 - 1.7 (8Hcorresponding sulfides descriteed @aboye usinglthe gdrigrid procefiure of Exathple 4. 20
2.95 (1H, dd, g
J=5, 15 Hz, H[samgif3'&67 Fﬁ'(ﬂ'?"gkk’%ﬁ 5%2’ k) °'§hg§‘?§iﬁd'“ ﬁld?!% é’ﬁ"’gs 76
(2H, s, SCH er'Whife solidg 650 yieldsmp}04r 1057C 5. 37 (1H, s, . 5.97 (1H,
EL i{) NH) 206. ﬁuna’ @264(13&;!6 &N, 68%3 C; 14183&% /4;%.,6571 H, 68 N, sieﬁH m
N- 6( 4- hydr oxy ﬁg.xﬂ Q?-?,E %?drop}lenﬁ% -(g I:honyl-z-oxoazetidin-
benzyl sul phi nyll-ylmmdzlet i di n-1-yl )acet am de V\hl te glassy solid,
dias. ratio 1%,;&% e@ [err]H NI\/R[err] (CDC1[err])
.1.25-1.58 (16@ n}!é f err] erréa 2 (4 J=7. OHz,
oun 24H28C1N204 65H20 reqmres C 55.1; H,
25 S5.6;N, 5.4%
Example 69. N-(6-(3-chlorophenyl)hexyl)-(4-benzylsnlphmyl-2-oxoazeﬁdin-l-
yhacetamide
‘White solid, 3% yield, mp 95-98°C
: Found: C, 61.0; H, 6.2; N, 6.0%; C24H29C1N204SO 12C6H,4 requires: C, 60.9; H,
30 6.3;N,58%
Example 70. 4-(Benzylthio)-1 -(&phenylpmpyl)azeﬁdin-z-one
A solution of 4-(benzylthio)azetidin-2-one (1.1g, 5.5mmol) in dry THF (10ml) was
added dropwise over 10 minutes to a suspension of NaH (0.13g, 5.6mmol) in dry
THF (5ml) at -20°C under a N3 atmosphere. A solution of 3-phenyl-1-
35  (trifluoromethanesulfonyloxy)propane (1.5g, 5.6mmol) in dry THF (10ml) was added
dropwise over 10 minutes at -55°C. After stirring for 1 hour, the mixture was
poured onto ice/water (50g), filtered through hyflo, the THF evaporated under
reduced pressure and the residue taken up in ethyl acetate. The solution was washed
with brine (x2), dried (MgSOy4), evaporated under reduced pressure and purified by
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2xCH err]Ph), 2.83 (IH dd, J=15.0, 2.0Hz, Herr]), 2.90 (1H dd, J=15.0,
5. OHz, I—@vs,rsff}l%ﬂ 3.12-3.25 (5H, m 2xNHCH err], H er pLr/EPSs/éi3q 1H,
dd, J=15 5Hz, Herr]), 3.72-4.21 30 (8H, m 2xSCCH err]Ph,
2xN-CH err]), 4.56 (1H, m H[err]) 4.64(1H m Herr]), 60?(1H S, ,
, 6.17 (14, s 77, 6.97-7.04 (4H, 5H, 'm
331)4[ err] Ph( oﬂash\ﬁlbfom#wéwgy %9 Sﬂlcsgﬁlﬁlwd (mm 5: Gnetrﬂlpmmg@aqui AGERHZ 10
Found: C, 63. gWe:ﬁtﬁué&mpblﬁd%%yeﬂbwmﬂdﬂ[@ gldherr]derr] S.requires:

N Co. Prenyl naB VMR 8COCE) 238015, ch TR 128, & § = 15Hz, CHoPRY 29, 3.2
1-yl )acetfm (rach 2H, fndl-h3 &NCH) 5.5 2H,=; 8GH), )4hﬂn(zlﬁ mmzm (IWH)n2- one
YeI | ow oi ;ﬁ} e -
PCT/ EP95/ 05 1@6""@4‘;’1 @Mﬁ&s[sé ﬁr?emmylﬂr(&m@wmpﬂ)ueﬁﬁn-mmz
ggf[?rl rH ] cn;g er;%pge@ fﬁnﬁa.(bédiylmm-lc(&mie Fé? l)azge:i%dﬂﬂﬂidﬂéfﬁ%ﬁ tug éﬁ[«.&nr])

pr et 'e"'f yhitg;solid, dias. 0%
;1 23 (gﬂ d, 19%gield, mp 93-96°€ 'Eﬂﬁb@{zf 8.01 (2H, d, J=8.34 Hz, (&Ph :h)
N- ( 6- Pheqyy! thWR(glc(f h@@gg@&gw&bﬁz@%m%in 52
| d iF 3
é%gci; ? ! éiiﬁﬁﬁ%ﬂ;@m@%«% 9k ARy e i méﬁ% (2l[4er:n])

err 2 Zgw g

0O (1H
E;E*[Srrﬁ)lg&g%sﬁi&hm T A ;
O CH er r ] CH Example Z2. 4R )%mlsulylimddb@ﬁphewlpmpmazetﬁlmz-one
E) ﬁH br 8156 (r)' Phéother Hhuorz oﬁﬂﬂn@d%ﬁmﬁ tHe abdv E’Hs&ihsa&gﬁ%e&%‘ \aéc%ked(] tz% %S /45, SR)
N- ( 'g) iDhenyI h@fﬁﬂf C glppgnd gs:,a pale green oil, 1tillas ratio 80:20, 14% yleld

et ho?ylcﬁr bon WR@«MW: mvb-zwgaaiﬁomzta )) 24etIHYiddeT=15.0, 2.4, 64

i ne

Klr y? ?2% iS‘&dier r rl'rf’gﬁg ﬂ?j é;sg&?;r% L{-P% 5’@%16?3@243 ﬁggéyﬁﬁ
5 62% 4-4.0 J=13. 0 13.0 Hz, SOCH2Ph), 4.23-4.26 (1H, m, Hy),

N- ( 6- pheayy! h$>157) lOﬂl’ & IiHjPh.) 2-oxoazetidin-1- 20 ylacetanide
Crystal Line l(f)l i d 72%vyield, np

73. ;14(c:4 o Of:Ob 6{‘8#‘?}5% eré]%“@%%‘?ﬂ““?ﬁ %%h ‘sz%( 1H, m

Herr]), 3. 81 (2H s, S-CHerr]), 4.68
The following compounds (Examples 73-75) was prépared using Lhe general
_ procedures of Examples 70 - 72.

25  Example 73. 4-Benzylth|o-l-(z-phenethyl)azeﬁdin-z-one
Light brown oil, 60% yield
IHNMR 8 (CDCly) 2.8-2.9 (3H, m, CHzPh+H3) 3.1, 3.5 (each 1H, m, NCH,), 3.18
(1H, dd, J=S, 15 Hz, H3), 3.66 (2H dd, J=14 Hz, SCHZ),435 (1H, m, H4) 7.1-7.4
(10H, m, 2xPh-H)

30 Example 74. (4R,SR/4S,SS) 4-Benzylsulphinyl-1-(2-phenethyl)azetidin-2-one
Colourless solid, 16% yield, mp 98-101°C o

- 1HNMR & (CDC13) 2.71 (1H, dd, J=2, 15 Hz, Ha3), 2.88 (2H, t, J=7 Hz, CH,Ph),

3.29 (1H, dd, J=2, 15 Hz, H3). 3.3 (1H, m, NCHz),37-39(3H m, NCH,+SOCH,),
3.9 (1H, m, Hy), 7.1-7.4 (10H, m, Ph-H) :

35 Found: C, 68.7; H, 6.1; N, 4.5%; C,;gH;oNO,S requires:C, 69.0; H, 6.1; N, 4.5%
Example 75. (4R,SS/4S,SR) 4-Benzylsulphinyl-1 -(Z-phenethyl)azetidm-z-one
Colourless solid, 27% ‘yield, mp 88-9°C
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(1H_dd, J=5.07, 2.46 Hz, H4), 6.04 (1H br. singlet, N-H), 7.24-7.33 (4H

m Ph-H). ﬁﬁ 5{/9 5 PCT/EP95/05130
N- ( 6- phen g §/I ) - 4- (4 chl or obenzyl t hi o) - 2- oxoazet i di n-1-yl acet am de

Colourless oil, 41%vyield . 1H NMR [err] (CDd[err]) 128135(4H m
CI-l[err]CI—l[err]) 1.40-1.51 (2H, m. CH[errl), 1.53-1.60 (2H,
CHerr]), 2. 6ommkt§(cnmgsa MIHPdidHPe 5 He, H9), 235 (1H, ddi &, 15Hz5H§)73 02. 40

He, H d,
J=15.36, 5. [12r %ﬁﬁ? 3162 347 gﬂﬁﬂg{ﬂ#ﬁt{@iﬁ r31§hz, 43{33(?“:1%51 H,
N-CHerr]), 3. $@C @@-l[l&)f 7.4(19 h- J=5. 15, 2.43 Hz,
Herr]), 7.14- Fonﬁﬂ C%Bsm&’h N) 4.7%; C1sHisNpS eeduires: (CLIBOTRH 8. 19N, 4.5%

gif)gzg[] |eg|y|n§] F%%%Bi 33 dé“f tﬁ'&ﬁ?ﬁé i\’?@?’&%"}%&%‘mﬂ“‘ mp. 155-156C, 10%

yield 35 FounA somuoﬂ:of z-(benzyahm)aznudm-&ooe (@}l 515mmn1) inGIrK(TETE (10Mmd) wasS
requires: eo’ov 10 miputes & a-sispension Wt@lﬁ‘ls .chfhiolyid dty SR
N- ( 6- phenyl hex og) | or obenpzyl su I n 2- .

oxoazet i di n- 1- ﬂlgéé Dt d%oocc under M@W’%B&o‘?‘%ﬂi“ 1-iodo-4-phenylbutane

- 30 - (1.4g, 5.5mmol) in M(ﬂﬂﬂimmd\@ %310 minutes at JSQQm.d G

2234 N!_L 66]1@) Mmﬁs@*’%ﬁrgsé{guk( h@ﬁmﬁ{rg Was %o% oRtd & w"arteei's(sgg). AftsrRa

N- (6- Phenyl hexgm)ugtuhylﬂonmy ITTH evaporatedrunderreduced peessutie and the residue taken up in
yl) acet am de r acEQled UtleSdfutidh was%s/héﬂ \ﬁi bnm,5 x2), B‘ng ]evﬁﬁ%& err])

1.2-1.7 (1 1H, 4x CH +CH e
3.2 (3H, (m N ‘ ﬁ;‘f éfanlsf-‘a‘“L’ °W3°ﬂ7\‘5h'€ a\@ﬁpgpﬁe%by g‘zasilfhmatwfwrr])

3.80 (2H, s, onsilicgetlehned Mthé ¥ 3:1(theh 14, pe&a!éutﬂatheffémyrdc)etauﬁwcgive(tw br s,

NH), 7. 1-7 g le 66. t
N-H%G Pheny exw éﬁlj ﬁsﬁy‘ﬁ@axtﬁ | - 2- rans

oxoazetidin-1 (4ﬂhm.6xckh)n2-ﬁs(iﬂ @, GHAh), 2.85.i32 MZHS%

yield 1 weamcﬂz @mﬁparw@aswﬂm 2060 i PR o711
20 o et AR ST45-SR) dBenss culphlvis i neythot e”i%w-zsonm

Z:[ 1- 7] ﬁ[ (10. ﬁ[ aran Bont4-Xbénzylthio)- 1 -(phemydbutfl)azBildin;2-bhe Firl /thbl,geﬁerﬂ% "
err er
foll ow ng %dorrp {&%}&%E&tﬁt\r@g ggﬁ@e p@&f‘q\i\“z?&@b%‘%%a%eﬁw@o;ﬁ %’ﬁ? oqsht hg

correspondi ng @HDW@G@P@ES@%U@@ above using the general pr ocedur e of
ﬁx?gf)l ﬁeﬁ ! hex PCDE3)  1.61-1 66(8H,m,2xC ﬁ% jﬁCH crg; 2.47(1H,dd J=15.0,
Wi te sol ?/d, 6¥07g";1 h’»%‘iﬂdg Ebéﬁa?g); e830H.aat=1452 2330 %Fﬂ?ﬂ dd,
J=15.0,5.0Hz,H3p). 3.29-3.50(5H.m,2xN-CH2.H3,). 3.98. 4.06(2H,dd,J=13.25,
25  13.25Hz,SOCH2Ph), 3.83,3.93(2H,dd,J=6.25,6.25Hz,SOCH,Ph), 4.28(1H.m,Hy),
4.31(1H,m,Hy). 7.12-7.39(20H,m,2xCH7Ph,2xSOCH>Ph).
Found: C.69.2; H,6.9; N,4.5%; CoqgH23NO»S requires: C,70.2; H,6.8; N.4. 1%
Example 78. p-Methoxybenzyl [(3S, 4R)-4-benzylth|o-3-bromo-2-oxoazeudm-l-
- yllacetate ' _
30 a. p-Methoxybenzyl [(3S, 4R)-4-acetylthio-3-bromo-2-oxoazeﬁdin-l-yl]acetate
Ozonised oxygen was bubbled through a solution of p-methoxybenzyl 2-[(3S, 4R)-4-
acetylthio-3-bromo-2-oxoazetidin- 1-yI}-3-methylbut-2-enoate (Osborne N. F. et al., J.
Chem. Soc., Perkin Trans. 1, 1994, 179) (20.16 g, 0.0456 mol) in ethyl acetate (400
ml) at -65 to -70°C until a permanent blue solution was obtained. Excess 0zone was
35 removed by the passage of oxygen, then trimethyl phosphite (53.8 ml, 0.456 mol) was
added dropwise. After 15 min. the solution was allowed to warm to room
temperature, then stood for 16 hr. The solvents were evaporated and the residue
reevaporated twice from toluene,then dissolved in ethyl acetate (300 ml) and stirred
vigorously for 1.5 hr. with a solution of p-toluenesulphonic acid (2 g) in water (100
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20 Found: C 647 H, 66 N, 6.3% C[err]H[err]N[err]qerr]Sreqwres

C, 65.1; H 6. N, 6.3% Exanpl e 68.
N- ( 6- (3 (h?‘%'r?f‘%‘r ophenyl ) hexyl) - (4- benzyl sul phonyl - 2- oxoazentclT 5105130
1-yl)acet am de Wiite solid, 90%vyield, np 115-116C Found C

55.2; H 5.4; N, 5 4% C[err]H[err]CI[err]N[err]qerr]S 0.65H err] O
requires: C, mb). IAfteddilnGon withévatdr the&organic layer wis sepatatedidhd the aqueous layer

N- (6- ( 3-chl

)1y acetan dirm@*‘é‘{#t : S%H“‘QY‘**E%. T CoimBited ExRiAPGER Uidhd rocsssively
H 6.2; N 6. Wih eagen qrbmusam bring; thendeied (M2SQgahdes: C,
60.9; H, 30 & raiéd mauonb fﬁs&féﬁfo?na?&%aphy (silica, ethyl acetate-pet. ether) gave

4 (bengyl chi oapudet s atef b o S dhEA Y. ory i (lomt) was
added dr opwi sh. Sileer (38,4R)+8:brome-1-(p-methoxylsenzploxycivbonyinety))-25. 6ol ) in
dry THFM%‘F@F#&@ {eh] C under a N err] -atnosphere. A solution of

3- phenyl - uor one anesulfon ony)propane (1. 5g 5.6mol) in dry
THF (10 ) waé sglutien of p-methoxybenayl d)ér‘«-wtmmraebs mo-2-oepestidirel- Af t er

fst::rl ng for ]mﬂfef(lmfzeg mmtﬁﬂdstumahm%l (%mpwimde@Mmls Sibdued9) .

| ere I’O (0] Va e ressur e
bnd the’ 0] Clihtsdid sorbtiof O sitiefmifiBR 07 000k 8E Gl megwnaﬁ@@ihp

with brine (X'Pl)¢thylﬂmmt ((lmm;e.om mobmdlmtaﬂedm&nce&ﬁmgchnmsﬁnmgre and

purified by _10°
96/ 19451 continued for 1 hr. at 5-10°C followed by 30 min. at room tempeps E@%%O

flash chr omat Was ®epled ficsibath) andthe pecipitaed solid filtered ﬁﬂét“fﬂél\W@tm icet hyl
?cet ?LeNt 0 : cold methéasiol then héﬁahe% £V thertille olfd, yiewmsé(@s g, 8%% I5he '
err err err rr =
ERRI PGt Gl crier Av LM
SCH err]), 4. &180Qm,n ofisilverq3s, 4R)-2-b(mm-ll-(mm@xybﬁ@bﬂﬁMnylmeﬁyMI e 71.
(4R, SR/ 4S, SS) oy ‘ﬁlﬁf&ie‘u' ol Yin v 't&'&ﬁ:d
e o h7eEeD W et b s Som oo
solid, dias. Kghtifer &8Mhr3The solvent ¥aSeva i’aied.mﬁﬁd%@eﬁéhwnhﬂfdﬂdrbmee”]

L AL DAL oo
ash) C

3. 22- 3. 39( 3H, purifiediHy kiomatdgraphg (silic et.m adtatetpet. ether) to]gnye the title

3.0, 13. OHz, SQigk ;ﬁﬁxhh%)moﬂ aﬁ%%%%h’k%r]) 7.1 506

S L A0 m Gk B R T 9! b 1 . Y e PR s B0 S
(4R, SS/ 4S, SR)3.81 mmzymﬂgom 6, 4.91 (e3elp mHnﬂJH@Hh,)HSZOﬁ(}U S2aHIGn,15 The
Give | BTIOCH) B %Bﬁn@é E‘EC?*%%%B LA ARG AR 20 160
yield CH;OPh)-H). _
Example 79.. (33,4R)-N-(6-phenylhexyl)-1-(4-benzylﬂ|io-3-bromo-2-oxoazetidm-
1-yDacetamide
a) p-Methoxybenzyl 2-[(3S, 4R)-4-benzylthio-3-bromo-2-oxoazetidm—l-yl]-3-
30 methylbut-2-enoate
A solution of the silver sait of p-methoxybenzyl 2-{(3S, 4R)-4-mercapto-3-bromo-2-
oxoazetidin-1-yl]-3-methylbut-2-enoate ( lOg, 20mmol) in dry acetonitrile (100ml)
- was treated with benzyl bromide (4g, 24mmol) and the: resulung mixture refluxed for
30 mins. The reaction was cooled to room temperature, filtered, evaporated to .
35  dryness and the residue purified by flash chromatography using 1:1 ether:pentane as
the eluting solvent. Evaporation of the appropriate fractions gave the product as a
- white solid (5.8g, 59%), mp 70-72°C. 1H NMR 8 (CDC13)1.93 (3H, s, CHj), 2.23
(3H, s, CHj), 3.66 (1H, dd, J=2.9,17.5 Hz, SCH»), 3.79 (3H, 5, OCHj3), 4.52 (1H. d,
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[err]H NVR [err] (CDCl[err]) 1.90-2.04(2H, m CHerr]CHerr]CHerr]),

2. 41(1H; %6711_}5? 0, 2.4Hz, Herr]), 2.59-2.64 (2H, npcTiEpevasiioh),
2.84 (1H, d9 3: 5.0, 5.0 Hzy Herr]), 3.41-3.49 {2H, - m NCHerr]),
3.94-4.05 (2H, dd, J=13.0, 13.0 Hz, SCCH err]Ph), 4.23-4.26 (1H, m

Herr]), 20 7.15-7.39 SlOH, SOCH err]Ph, CH err]Ph). Found:

C 66.0; H, 6.4 J=A8HBH;3)H3-83 fﬁl«[oem.hqk }$-0%@H. gel=120 Bo COGHP, 6844\, 4. 3%

The fol | ow ng G907 w2, 6BR<EYIA. E57.83(7H) mV\3SPRIEPRIEPT usi ng the general
procedur es of

o) - (2. EXx | en73.

4- Benzyl t hi o- 1"%@@@%&”’!’&6&%@%2"% ni-2-one Li ght brown oil, 60%yield
m NVR [N(Ca:lr—l {] (GZonised oxygenAvad-thbbled Atough a diption dbeb?tﬂdﬂrmybénzym-n(BSB«tﬁgach
, M err : X ; N7 4a} ,
DA i ol e et R
anpl e 74. , ! i di n-2-one
T3 e bt 0 i b

1H dd, J=2, “il ${Face¢f spdiuf methoxide gnd fimetylsultide (Tmb was gddeq agd stigring

(ch[ Sr r ]C+ Sogl-l[;enﬁx}l)ed_ at room teIperaturel fond Gllrl%'ﬁterr]%;cﬁolr:fu?;s év!po@ﬂt_@d—himnhe E%sgdﬂ();. Sa
ound: C A 1 Y : o .0; H,
ATt 4.1§% purified E; Mhrégﬁl@g?@\l : ggﬁglg;sdl&qeﬁfa%& fh@%ﬂidﬂ%%b&ﬂt. |

4- Benzyl sul phiB¥aporatipp obihe appreprigte fractions gaye thecproduct as weplovrless o (@38 d, 27%
yi el d, np 88- ¥4%). - 32 -

WO 96/ 19451

PCT/ EP95/ 05130 H NMR 8 (CDCla, 387421, s\ SCH); 452 (1HomyHa) 4,69 (1. d.H 585 1y
H err]), 2.85 (1Htbs,NH), 3.18163HA5H.Idh.efh-H)., 3.0 - (2H, m

g o T (e Py S bl boigh 2 oppadetaif £, (e2Ch 1H.
Found: C, o68. Jllacetamide N 4 795 Clerr]Herr]NJerr]S requires: C, 69.0; H,
2- 1i3e wz I4t E\;%)o ﬁsoluEdlﬁﬁgdr?S, f)@t-&lbenzylthi_oai_i-;)rom%ar?:eﬁdind-one Asoggl. 2.6fnct)nol)oifn dry
4- E benz§| t hi o%?i%gfs&ﬂg wigd bﬁé‘% Y&‘ﬁﬁ@?%ﬁﬁyﬁwm‘d?f%ﬁ) 2mmon,
added dropw sepowdered pdtassinn lysiroxidea((s2gs3remol)and edtrabatylamtmadrtigm Hydfoxidel ) i n
) .. D O im0 SRR i,
dropwi se over DEBVEeDcthes and b %ST&‘P‘:S@!.“C layer wps sepaspfed, QFWM&%OAI?S‘“HOW s, the
m xture was pevapstard! The eesiduatviis pufified by flash chiréflatography béingsgh hyflo, the
THF evapor at eq,yhdel he SHRE difthg 30N Eipdifod 6thé Sprbfisit frallidnd gave the

title compound as an oil (0.63g, 53%). ' _

25 HNMRS (CDCly) 1.21-1.66 (8H, m, (CHa)4), 2.59 (2H, t, J=7.4 Hz, CH)),

3.48,3.82 (each 1H, d, J=16 Hz, NCH,), 3.21 (2H, h, J=6.00 Hz, CH>), 3.37 (1H, dd,

J=5,15 Hz, H3y), 3.83 (2H, s, SCHj), 4.59 (1H, d, J=1.6 Hz, Hy), 4.89 (1H, 4, J=1.6

Hz, Hj), 6.04 (1H, bt, NH), 7.14-7.36 (10H, m, Ph-H).

30 Examples 80 and 81 were prepared from (3S,4R)-N-(6-phenylhexyl)-4-benzylthio-3-
bromo-2-oxoazetidin-1-yl acetamide by the method described in Example 2 and 3
Example 80. (3S,4R,SR)-N-(6-phenylhexyl)-4-benzylsulphinyl-3-bromo-2-
oxoazetidin-1-yl acetamide ' '

White crystals m.p. 115-117°C, 17.5% yield - _

35 Found: C, 57.9; H, 6.0; N, 6.0%; Cy4H29N>O3S requires: C, 57.0; H, 5.8; N, 5.5%
Example 81. (3S,4R,SS)-N-(6-phenylhexy!)-4-benzylsulphinyl-3-bromo-2-
oxoazetidin-1-ylacetamide :

Colourless solid, m.p.105-107°C, 15% yield
Found: C, 57.5H, 6.0; N, 5.5%; Cy4H29N,0,S requires: C, 57.0; H, 5.8; N, 5.5%
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ethyl acetate. The solution was washed with brine (x2),. dried (MySQerr]),
evapor atyed 4, under reduced pressure to a yellow oil whpgippagesisy i fied
by flash chromatlography : on silica gel eluted W|th51 3:1 then 1:1
petrol eun ether/ethyl acetate to give the 15 product as a yellow oil
(0.25g, 149%. g*err H NVR r] (CDCl[err]) 1.5 (4H, m 2xCHerr]),
2.6 (2H, m @ﬂp@plq SKR.SR N'(émmxyl)-#bemylslﬂplﬁnﬂ-maeﬁhin- 3.73
(2H, s, SCH [L&ewﬁidy (1H m H4), 7.2 (10H, m- 2xPh-H). -~ Exanpl e

;ZepngdeS/r oﬁ*"’ﬂ"’i E@&t‘ﬁv%@hbﬂ%ﬁ e phenyl bulﬂ‘!ﬂ) 3 dl@-gugl (rjlget he

general 20 gxoagetithin-¢- ﬁdceﬁmd@i:&.xfh@rofﬁhe ﬂii:@diusd RSRNLE! | ow

O 11 0 e B E Ao ) 3 re o (17

2. 47( 1H, dd, J%@pecmwemlﬂe@makmmmrpofzmpwao‘anm err]Ph),
2.83(1H, dd, Jg14. 5, 4. 5Hz, H err]), 2.93(1H dd,- = - 'J=15.0, 5. 0Hz, H[err])

3. 29- 3. 50 2xN- CH 3984062Hde1325 25
13 25k s%a?f@ SHRE. L%res% BOBAYhied Fe JoNdeR (A F BEALT) SR
471 ig( %H m H[ﬁchlbmmemane(lanﬂlﬁﬂmuhaﬂr(bx ml)at5-10°FC was addgd gxg: 5

DU
N, 4. 5% er ewgw %?%ggﬂbé]%zﬂ"% PP@]@F"?%“’ (. 3 S-élénpl e
78. p- Met hoxlym@ W(Ssmnmummqummmmmmewam jaddthel-
Z:?% aze;ggf yl -3- Mﬁhﬂoe gﬂ%h;ﬁﬁim{a%l NaH ed (MgSO4) and&vagorateg oxygen
was bubbl ed ﬂ“rﬂ'&éﬂ“&ﬂ ﬁ? f!’fys %H&Oﬁpctzﬂs[a(@smmq 4-
acet?/lthl o- aimmméﬁzsﬂnttkﬂklnwe]raﬁoﬁﬂt Yieid 48 mg }?&Eﬁtn? Qi)bp’tﬂg 5455
et a ,
mol) in lét hy a(l:lg%ﬁgas %@r&mﬁ%&%é@?ﬁ'@ E?J‘?%WI%ESF‘&FH%"% iﬁ%’raﬁanent

bl ue sol uti &3 diasierepigemers, ield59 mg 6305%), mp i08<d °Gy the passage of
oxygen, therbtrl met hyI phosphite (53.8 m, 0.456 nol) was - added

A e Eo e ML E LI ReCL I

resi due yllacsamided03tg: 0.59mmel)and M%(ﬂmamtdimhaﬂioiﬁﬁbm ih Bthesidly |

acet at e 20300y 4¥ veaiddvitt & g(gg,?%n o sodnuYﬂ gi %bgo%tej(ﬁn{g 0. swlngmoﬁl sol ution
t

of p-toluenesul phonic aci QL
- 33 - smal ampupbatwater and ydrogenateda psi for 2 hr. The catalyst was filtered

PCT/ EP95/ 05 163fthrough hyflo afitl the filiraevaporhiet %‘aﬂ\bﬂ fwma& @fas &E‘ﬁe@fvﬂﬁ%ﬁe rl ayer

e e o S sk S i et i,

sat urat ed adMgS€y) and h\;ammmmrdnbnhmb cqudlltsed from étherno givieale prolfat@er r] )

acet at e et q""g?“‘gg"‘eg'ssﬁ**?’***"@?%ﬂs e SRR T %@P%ﬁg; a 10 6
g (58%. 11 Silver -

(3S, 4R) - 3- brExsmple 83: m,mxmhmw@wnhmﬁmm&ﬁmm.z.oxmeﬁmn-
oxoazet i di ne; ﬁ)&&
a) ((3s, 4R)-4-Benzylthio-3-bromo-2-oxoazelidin-l-yl)acetic acid
30 To a solution of p-methoxybenzyl [(3S, 4R)-4-benzylﬁ|iof3-brom04240xoazetidin-l—
yllacetate (3.03 g, 0.0067 mol) in methanol (50 mi) at-5t0-10°Ca 1M solution of
potassium hydroxide (7.4 ml) was added dropwise with stirring. After 2 h, the
methanol was evaporated off and the residue diluted with wat_éi',fexu'acted twice with
ether, and the ag. layer acidified with ice cooling to pH 3 (2M HCI). The oil which
35  precipitated soon crystallised and was filtered, washéd and dned to nge the title
compound, yield 0.9 g (41%), m.p. 138-40°C. -~
b) (BS,AR)-N-(G-phenylhexyl)-l-(4-benzylthio-3-bromo-2-oxoazetidin—l-yl)-
acetamide - :
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A sol ution of p-nmethoxybenzyl [(3S,

4R) - 4- acet yl't hj 0- 3- br ono- 2- oxoazeti di n- 1- yl acet at epctmbdsighiad. 01
nmol) in (ﬁgﬁ"d’f‘s‘(% m) was added with stirring in subdued 10 Ilight to a
solution of silver nitrate-(:2.27 g, 0.0133 nol) +i'p;-methanol (90 m).
Triethylanine (1.87 ni, 0.0133 nol) was then added with ice cooling, and

stirring Treatment ofwhbbw acktib acmamlﬂs-pm:[nglhazmhrﬁmblasdeﬁnbgd inExample at
room t enper at Uy e% und. with id q%, gfeembat h) and the
precipitated g‘;ﬁ ’ d net hanol
t hen hexane t '@"Oﬂpﬁ g %’Jﬂ‘ﬁ?f“ &F'@quelfy@'(éfw h'I'gPh'

p- Met hoxybenz;ﬂx “'4 ?/I t hi o- 3- br ono- 2- oxoazeti din-1-yl]acetate

A sol uti onSof seetmples 154 to 157

(3S,4R) - 3-br oMﬁasmnﬂmmbmmmhﬂwm&ubiy&mylmmm

oxoazet i di ne- 45 ék;@g del- 0099 rml ) [ n acetom trile (100 m) was
treated vmth r o 15 nol) under nitrogen and
the mxture sti éﬁ'( ﬁﬂ‘l‘ﬁ'ﬂ ﬁh %8 hr. The_ sol vent vvas

evapor at ed, t %C‘PQ!@S‘ M@Q‘?@eﬁ'@dﬂwf?l’heﬂw xylasige (208 and Hunigls base (1
.precipit atléd snknedithlorameshanef(25 nilhwas iroated:wish beomaacetyltbromise (&ﬂag)tme
resi due dighlorofetian® ¥1(f B 051 nafteroworkiyy afd chromatogrdphy IN-f5-@L at e- pet .

ether) to givemidisphen i)ﬁexyl])l-bmmi&@%ﬁhﬂédas%&étﬂle& solid%2.91 ?%
[err]H NVR [er 39,4.02 (each 1H, d, J=18.1 Hz, NCH err]),

3.76 (2H, s, err 4.61 each 1H,
d, J:(l. 6 Hz. i{“ ‘E’PP!“;‘“Y‘)i‘ &é‘]'{‘%ﬁ“‘?ﬁ“’%’ﬂéﬁ%’b@f‘?’“ﬁ '((2H m
3,5-(4-CH[lérr] tamide 7 22-7.33 (7H, m Ph-H + 2, 6-(4- '
CH[ er r ] OPh) - H4-(4-Methoxytenayithio)-Z-@xoazetidinone (2.65g) was treated with the above
(3S4R) - N-(6- W&ﬂuéda&%ﬂihé 4 érﬂdﬂsmmht lhé ere%e:wemoas@mﬁm&aidxsherm 7g) and
1-yl)acet am dgg tragn-butyl Bnﬁ{ﬁi Si‘aih\( ‘%ﬁ (4-ﬂuor%;h? y1%-4-(4.

: Xm';jyasc freat €

iR e il 'b%fﬂﬁz“é# i m&
after ¢

[N

ourless
4R) - 4- mer @9pt STYH4ls. . 33 OBAL0gH V-n-ﬂ- lﬂM B34 mhd 28
(10g, 20mmol) (#H, m.2.56 Q). 2:94 @ H, ddp3i2¢ (2H, m), 3.3A6 H,ddht 36l (iH, 1d).3eTy v |

bromi de (49, Z3Hnd), B.7Ar@H! k) 3,70(BH] s)n4. 78 Kl dd), 6.69 (1H.am), 6(82-7.26 (8H, B0 i ns.

The reacti on VEmniple 86 INL(6-(23MuB open ni@lbenifthioeaRazedidin-1L 0 35
dryness and t% r"'EISI I(UI’(I fied by fleagw@?r)gor“rlat og’?aphy usi ngﬁ 1:1

et her: pen 0 apor t|Qn Qf e approprl ate

n I
fracti onstzéavesaeﬂﬂ@"ﬁp H%E'F“'a@ (g'tbe“%ﬁ“"%ﬂ?‘?%“? rlgylacess r’rg
70-72[err] C. [carfe\ommraﬁzfrepﬂ!pobmllcefhopymlwe%wp-@luew&fpnqty and6-£34-
(3H, s, CH er rdiflyorépiedyDhexylatine in-din@tityl f@rmamideSsy-fhemethod dessbedIor s,
3??_'[ err]), 4. E&aﬁ?&%? gave the title compound as a colourless solid, m.p. 65-66°C, in 73%

WO
R oo 1,93 b ot B30 Al Nﬁﬂ&m )
2, 6Ph- H) , 3&1% hy J=2.4,15.6Hz, H3) CH»),
3.35, 339(1H dd, J=5.2, 15.2Hz, Hy), 3.57, 3.71 (each 1H, d, J=16.4Hz, NCH,),
3.81 (2H, s, SOCH;), 4.80 (1H, m, Hy), 6.02 (1H, m, NH), 6.76-7.33 (8H, m, 2Ph-
H): V =0 1774 cm”! Found: C, 64.5; H 63 N, 6.5%; C24H28F2N2025 requu'es G

35 64.6;H,6.3;N,6.3%

The following amides, Examples 87-96 were prepared by one of the methods
described in Examples 29, 85 or 86.
Example 87 N-[6-(4-Chlorophenyl)hexyl]-4-(4-methoxybenzylthio)-2-
40  oxoazetidin-1-ylacetamide
White crystals, m.p.65-6°C, 89% yield; Found C,63.1:H,6.5; N, 6.1%;
Cy5H31CIN;O5S requires: C, 63.2; H, 6.6; N, 5.9%
Example 88 N—(6-(3,4-Dinuorophenyl)hexyl)-(4-benzylthio-2-oxoazeﬁdin-1-
ylacetamide
45  Colourless solid, m.p. 53-54°C, 77% yield; 'H NMR § (CDCl3) 1.3-1.39 (4H, m,
- 4xCH,), 1.44-1.60 (4H, m, 4xCHz) 2.55 (2H, t, J=7.6Hz, PhCH,), 2.91, 2.97 (1H,
-37-



b) (3S, 4R)-4-Benzylthio-3-bronoazeti di n-2-one CQzoni sed oxygen was
bubbl ed through a sol ution of p-methoxybenzyl 2-[(3S, 4R)- $/05130
benzyl t KW %! #dno- 2- oxoazeti di n- 1- yl]-3-net hyl but - 2- enoat e C?EEPI; 4nmmol ) in
di chl oronet hane (40m ) at -78[err]C and the reaction nonitored by infra-red
spectroscopy. Wien the band at 1780 cnferr] had di sappeared, nethanol (4m)

t oget her dd, J¥8. nhlﬁmiaﬂﬁ 9ts%mlmnum35)xs 94, 40I(1H, raatfaﬂzsusl 4ade (1n)

was added an LY Ofll4i ol The

reaction vvas%dégég 91 (eagaﬁr%ﬁ mlﬁ%gﬁ %)'9@‘?@1:%%33 ﬁbd(llfzn“ .

chr omat ogr a

Evapor at |gonp Qﬁelé A% Coetiag Na@szylrgsavG 646 H adﬂIGQ@ a col ourl ess

oil (0.795 Examplézﬁ!l) N-(7-phenyﬂ{ept-ﬂ}yl)-¢m)dﬂﬁb-%m§ﬁin-]l)-yl&eﬁﬁmﬁﬂu s,

SCH[ err]), 4Wﬂnéé ta![ine"!{oﬁﬂrﬂ!)p 6§=-6§9C(§d%yﬂ>l ;HEENMR 8 9CBEC1,) 1.25-1.68 1H,  bs,
7. 18- 7, '13 2931@1!1 526(2?&‘% Yh &6)3 50 371 (eagh

4R) 4- benzyl t d) i

sol ution of ( '4 s“r% &‘E’&PW gzgﬂ‘ﬁﬂ

dr

(Oy8g Zlennmmazeﬁdln-l-;dmmnﬂdepot a55| um hydr oxi de (0. 2g 3rrrm|) and

tetrabutyl amwmwmismb:ﬂx' 87-88°C, 88%lyeld) Foundy L, 63.0£H!6.2{ N[ 6.09%s stirred

at roomtenpe@ @43 SquiRs: Q_a&?'ltmn d % bet ween et her and bri ne.

The organic % %E&v %4?& Eg“‘!"" acSi4Rigs at ed.
et her : pent and-QiQ ??éolf & e&%m , g ’ Ppt-H4EH. L

The resi due

fract i ondSgavie7itMdiz), 2.89-296¢1H ddolmPetihd Hadlnh 3032 (2H) geBep. .68 Hezg NHCEH, )

[err] H NVR [ 63.34 (a3, J=5,15 Hz H3); 1.58,3.208achni H,(CHE£T.00 HzeNCHy), 328 BH,( 2H,

oty J=7.4 He, sCstﬂy,]o)souH m,'[(%_? ﬂlsﬁbﬁmnuwbmmezx t#R.HNCH err]),
P

321 (2H, h, CH
3. 83 EZH %@;ﬁn "?'}héf&g hz "ﬂ'é'r'?' xﬁﬁﬁ??ﬁ d[e5r11)6
e, Herr) )7 4.7, 36

H, npl es 80
RN i S L R LA R W ﬂir;zzrwmsstgm
br ono- 2- oxoaz@h)dﬁ.rﬂ:(lﬁl.Lde&fanlhAb);Z%leed&d@Zdb%HmHg)d&ZB (2kampl e 2 and
3 ExanNCH,53.37 (1H, dd, J=5, 15 Hz, Hi), 3.56, 3.71 (each 1H, d, J=17 Hz, NCH,), 3.81

(3S, 4R SR) - N-6fy, efs(g%xgmw(m Rﬁm&hlt QM; By ﬂnbfm:q@w m, Ph-H + BrPh

oxoazeti di n- e crystal's mp. 115- liY[err] C, 17. 5%

TR AL T en%hexyﬁgg%qy% okddealn i oS

(3S, 4R SS) - N-Yiacesamide hexyl) 4 benzyl suphi nyl - 3- br ono- 2-
oxoazet i di n- ICylbariess ail, 7% yield; - HW&B(@B@I;;sdJ 247(!8ibnﬂ.@5e¢ﬂﬁ eriﬁj(cﬁ, 15%

yield z,meHz,éH Rr), 2.941(14, &4, &2, 15 B20H{ S8 i3l an NOEBS,3.51 @H, k8,
requires: gf g gé), 56\8.72 (eaéh 1H, d, J=17 Hz, NCHy), 3.81 (2H, s, SCHy), 4.81
T EPos ,3951 07 (1H, brs, NH), 6.9-7.4 (OH, m, Ph-H + FPh-H)
Example 94 N-[5-(4-chlorophenyl)pentyl]-4-benzylthio-z-oxo-azetidin-l-yl
~ acetamide _
Colourless oil, 63.4% yleld -
IH NMR § (CDCl3) 1.36-1.62 (6H, m,3 xCHz), 2.56 (2H, t, J=7.58Hz, AxCHz) 294
35  (IH, dd, 2.44Hz, 15.38Hz, H3,) , 3.23(2H. m, NHCH>), 3.36 (1H, dd, J=5.17Hz,
15.38Hz, H3p). 3.62&3.55 (1H each, J=16.8Hz, NCH>), 3.80 (2H, , SCH)Ph), 4.78
(1H, dd, J=2.46Hz, 5.16Hz, Hy), 6.05 (1H, m, NHC=0),7.06:7.33 (9H, m, 9xArH)
Example 95 N-[6-(2-Chlorophenyl)hexyl]-d-benzylthio-z-oxo-azeﬁdm-lyl :
acetamide _
40 Colourless oil, 84% yield lH NMR 3 (CDCl3) 1.34-1.67 (8H, m, 4xCHj), 2.71 (2H
t, J=7.7Hz, ArCH,), 2.94 (1H, dd, 2.5Hz, 15 4Hz, Hs,), 3.21 (2H, m, NHCH>), 3.37
(1H, dd, J=5.2Hz, 15.4Hz, H3y). 3.55, 3.72 (1H each; J=16. 75Hz, NCH3),3.81 (2H, s,
SCH»Ph), 4.82 (1H, dd, J=2.5Hz, 5.2Hz, Hy), 6:09-(1H, m, NHC=0), 7. 10-7.33 (9H,
m, 9xArH)
45 Example 96 N-(6-[4-clﬂorophenyl]hex-l-yl)-(4-allyloxycarbonylbenzylthio)-2-
oxoazetidin-1-yl-acetamide '

:‘531

’E)Gmml) in
IReRCEkthig)-de
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Exanpl e 82. (4RSS/ 4RSR) - N- ( 6- phenyl hexyl ) - 4- benzyl sul phi nyl - 2- oxoazet i di n-

1-vyl acetw Tr eat nent of : pCT/EPg5/05130
(3S, 4R, SS Flg phenyl hexyl.).-.4- benzyl sul phi nyl - 3:prono- 2- :

oxoazetidin-1-yl acetani de i'neither of the procedures bel ow gave
(4R SS/ 4R, SR -N- 5 (6- phenyl hexyl ) - 4- benzyl sul phi nyl - 2- oxoazet i di n- 1-yl
acetam de as cpaid orahgeoild6Feyield NVR spectra were identical to.a mxture

of Exanpl es 301}?&@41%8(@03)1235-159(10319). @iﬁ hﬁgzw%m 03‘39 m%hvat ed
] _)

wd
scetic aci d ( Qg%éi ﬁrﬁ 5555 b, TS Do)
phenyl hexyl )[( Hehe 'g i%in-1- yI ] acet am de
(0.2 g, 0.4 ple97 ) N-{ff(d-amethy henxl)rbe’mlklﬁmzmylmn t2=oxonpzetidin-1-

di chl or onet haryl]-mnideand t he organi ¢ | ayer washed with saturated
ag. NaHCO err]cm&m&sis&w%%eﬁ-bc 9% |paporated to . an oil.

Crstalllsath V,

di let er eoi so #‘% gﬁ @ﬁ 'ﬁ i%Q%fﬁ{rg’%E E% tr‘n p.
120-1[err]C. mi}rg de ed with
ether to dlve W@Habr?’eﬁ&(lﬂpdtbsl-s 17, 15%1 Hz, H3i»3-63 @Hs dddl=16:75H2oCOCHMN,
yield 50 ng (3083 (2HnspArGHES) 4380 (1H, m, Jis5.14, 2.47 Ha, Hippe06 (1H, mf NH), 7.03-

N- ( 6- phenyl hexy36 (9Him,-9%x BeHYY! sul phi nyl - 3- br onp- 2- oxoazet.i di n- 1-
yI]acetam de (0 3 g, 0.59 nmmol) and 10% paIIad| um on charcoal (50 ng) in

et hanol th [ onate (50
my, O. 59 mml) pies% d%&ﬁp&ﬁgﬁﬁh ?@E "%@%ﬁ%ﬁgwﬁg&; at 50 psi
for 2 hr. Phe substitytingthe,phenylhexanolsfor the amingk  { hir ough hyflo and the
filtrate evapdxample®8 &Rhwylheml(wﬂﬁoéenmhnﬂdin-w)ecemte and
extracted t hr Colourtess oilj 33% Field)| mmnlaa(wcghﬁss-qm(sadnﬁxxca J,2.61502H,

dried ﬁ%was«\remw@m«h 48, ﬁ t.'s amaze?x Cmbm %kji% et her

to give the pr ﬁ% j b@the
ratio 3:1,. vyie : ﬁ M Eg% 3
(3S, 4R) - N¥6- JAEnR 7?@!9 4.95(1H “?'ﬁi‘b- ) a"ié!i

1-yl ) acet ani dd&xample 93)6- gg oropheny )hexyl-[4-benzylthio-2-oxo-azetidin-lyl] acetate

4R) - 4- Benzyl t Caledridss oﬁD%Z%mddzél-liNMR 3.(CDCIag d131€1.68 (8H,30, 4xCHyp)42.8D ut i on

of p-met hoxybegnayt, JE¥ sz,%e )b291ximfud323mrzons>1ﬂ=wmes 401(1H, 1d,

y|Jacetate (3103 gg, 95 984 mmﬁ b faTol 3% 742 1M
sol ution ( d
stirring. %f,gft 2Iﬂ8 ?ig-h %ﬁ‘ﬁ %éjﬁ{rgvg%g ﬁ?lt%%é eS| due
diluted W|th cted twice with ether, and the aq. |ayer
acidified wit rExmpledeo|lr(g-lfmnplnosy'()-zmbmy;ﬁliomemzeﬁm=ch 35
pLem pi ]tat ed sTremmeny of £bénzyithios2:Oxovazetidiret (@135g) m\mma&ha‘iul-lcnlagjbsso gi ve
the title W ecttpotitd-as a colouriBss oil,
(3S, 4R) - N-3Q)6 pﬁ]!glg)@?g‘g&gfg)hewl(ﬁi@é%rfgﬁ t2 %#%%veb%gge 2- oxoaz eatsl c? [ r? ylo)
acetam de " 1y NMR §(CDCl3) 1.2-1.7 (14H, m, 7 x CHy), 2.60 (2H, t, J=8 HZ CHaAr), 2.3,

3.2 (each 2H, m, H3 + NCH)>). 3.76 (2H, s, SCH3), 4.59 (1H, m, Hy), 7.15-7.35

(10H, m, Ph-H)

35 The following sulfoxides (Examples 101 - 130) were prepared by treatment of the
corresponding sulfides with mCPBA as described for Exampiles 2 and 3. When
described as Diastereoisomer 1 the compounds are predominantly 4R,SR/4S,SS,
whereas Diastereoisomer 2 is predominantly 4R,SS/4S5,SR.
Example 101 N-[6-(4-FIuorophenyl)hexyl]-4-(4-methoxyhenzylsulphmyl)-z-

40 oxoazetidin-1-ylacetamide (Diastereoisomer 1) :
Colourless crystals, m.p.147-9°C, 19% yield
Found: C, 63.2; H, 6.5; N, 6.0%; Cy5H3;FN204S requires: C 63. 3 H, 6.6; N, 5.9%
Example 102 N-[6-(4-Flnorophenyl)hexyl]-4-(4-methoxybenzylsulphinyl)-zo
oxoazetidin-1-ylacetamide (Diastereoisomer 2) '

45  Colourless crystals, m.p.97-9°C, 48% yield
Found: C, 63.1;H, 6.4; N, 5.8%; CpsH31FN704S requires: C,63.3: H, 6.6; N, 5.9%
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WO 96/ 19451 '

PCT/ EP95/ 05130 Treatment of the above acetic acid with

6- pheny| We®/18d8lne as descri bed in Exanple 29 gave tﬁ@TﬁPﬁ’Qsl:‘o
conmpound, with identical spectra to Exanple 79.. Exarrpl e 84.
(4R, SS) - N- (6-(4-chl orophenyl ) hexyl ) - (4-benzyl sul phi nyl -

e

N-[ 6- (4-Fl uoeolpuéegﬂsphd»xmp} 153°%6; éﬂ%a)ﬂddar}ﬂNMRS(CDﬂl;)dcﬁ £36<4H,m; on of

6- (4-f | uor opswCHJ)) nsewmmmmxmngmmamwa 618 PhCH,! 3&394 12098 (Ilm dry

IR e v S o e e géﬁz s
N

N-[ 6- (4- Xyl r. OJ{UAC

col[ougl ess soPF 2ij % d. é%\fgmﬂ

N- [ 6- (4- FI uo}'@dmwﬁm y¢56743.(& N&}%@Mzﬂz%smﬁ &2«1_& 15

yl acet ami de.6.1; N, 6.4% 4- Met hoxybenzyl t hi 0) - 2- oxoazet i di none (2.65g) was.

treated Mt hEﬁhﬂpnumeN-(ﬁ-(z,mbmapmmdﬁylI-@bemlsihphiiiyfz-bﬂoddaedﬁt esence

of pot assi un.oy (0.79) and tetra-n- butyl ammoni um br om de

0.4 to gi fluo 4- (4-

Eret hgiybeng i‘l 5%‘5% f’g E&ﬁ ?F %ghm d(e 65% yi el d) as

col ouriess 201 NM @t(g Z&flt-@' %Qﬁé&bzs[seﬂﬂ} H NVR
[err] (CDd [uﬂm;,mcuzomsmzm d 1-24.(mHzr)H;).2356 3.201(1H)dd,2. 94 (1H,
dd), 3. 25 (2535.6115.2H23H;), B:27 (38, m, NBCHp), 3,880%.253eath 1H, d, J=(72Hz,d), 3. 77 |

(2H, s), 3.7Rc ﬁs@u@@&n(ﬂmd 943,262 KOCHE). 4@0(1& ﬁ?tg)?@ﬁ'dx gii
(opi- 0%

Er;mpl e 86d fy) uorlg?ggﬂlyi ﬁﬁﬁﬂjéé l:ﬁrgy IIJ Qg OXoazet

acet am de ,

%/4- benzyl t hi 2§§ Hafgires: %geﬁrﬁ AN 6% h 1

cycl ohexy! - ExXample, 1;9ﬁo IN-HetdCh QFQPMFMMM@BWM#MW& e and

6- (2, 4- 20 oxcdzétidinsloyiacetamjde(Diastereoisomerdd net hyl f or mam de by the method
descri bed f oColourless ¢ Ine, 29;7999@3& ieidt | e corrpound as a col ourl ess

?(():::)I(jd[ e?]r f) ﬁf’nﬁﬁ[@rﬂl(@ . z~f[i)(é)él)—ltﬁ’er ﬁsgﬁl@lﬂgggs re(%xﬁ‘%% Aﬁ&?er r]) 2.5

( [2; 1,3 25%14?@ m%lp}&ﬂhe@ﬁﬁégﬁ%@&?@:@gﬁm&w 22- 15. 2Hz,

H[ err]) ,253. 5qxoazetidin{l=ylapetamide, (Dinsteseajsgmen®){ er r | _ 3. 81 (2H, s,
SOCH err]), @ol&ﬁrléstldrysmls ih.pr 102-3°C5.30% Yigld, NH) 6 76-7.33 (8H, m 2Ph-
v [err] 1 € Fgon rgtf(ﬁres
lC_:[i)err][ H e]rr]ﬁ&ﬂ‘CI Q:}\I efsirl]-ld?(grgt %@ﬁegﬁ?ﬁ%méb‘?? .6 H, 6(:3605NHG6 §%
The fol |l ow am ed e of the hods
descri bed i H%e@g %@Lﬁéﬁ G'""Yhﬁe%@ﬁ%m&" (mnyl- "me{ﬁ{ -
N[ 6- (4-3hi olﬁﬂﬂ%ﬂ%dﬁe@iafmm oxybenzyl t hi o) - 2-
Colourless solid, m.p. 171°C, 20 % yield _ '
IHNMR § (CDCl3) 1.3-1.36 (4H, m, 4xCH,), 1. 50-1 .60 (4H, m, 4xCHy), 2.54 (2H,
1. J=7.6Hz, PhCH>). 2.93, 2.99 (1H, dd, J=4.7, 14.9Hz, Hj), 3.22 (2H, m, NHCH,),
3.43,3.48 (1H, dd, J=2.2, 14.9Hz, H3), 3.70, 4.12 (each 1H, d, J=17.4Hz, NCH,),
35 3.89,4.05 (each 1H, d, J=13.1Hz, SOCHj,), 4.51 (1H, m, Hy), 6.72 (1H, m, NH),
6.87-7.41 (8H, m, 2Ph-H), V =0 1791cm:! Found: C 62.3; H,6.1; N, 6.2%;
Cy4HygF»N503S requires: C, 62.3; H, 6.1;N, 6. l% -
Example 108 N-(6-{3,4-D|ﬂuorophenyl}hexyl)-(4-benzylsulphinyl-2-oxoazetidm—
1-yl)acetamide (Diasterecisomer 2)
40  Colourless solid, m.p. 115-116°C, 58% yneld
IHNMR 8 (CDCl3) 1.3-1.36 (4H, m, 2xCH,), 1.50-1. 60 (4H, m, 2xCH,), 2.54 (2H,
t, J=7.6Hz, PhCH,), 2.87, 2.92 (1H, dd, J=2.5, 15. 3Hz. Hj). 3.16,3.19 (1H, dd,
J=5.4, 15.3Hz, H3), 3.27 (2H, m, NHCHz). 3.88, 4.25 (each 1H, d, J=17.2Hz,
NCH,), 3.98, 4.21 (each 1H, d, J=13.0Hz, SOCHZ).460 (1H, m, Hy). 6.85-7.41 (9H,
45 m,2Ph-H.NHD v 1793cm"! Found: C, 624 H,6.1;N,6. 1% C24H28F2N2038
requires: C, 62.3; H, 6.1; N, 6.1%
-40-



40 oxoazeti di n-1-yl acet am de VWhite crystals, mp.65-6C, 89%yvyield,

Found: C, 6.5, N 6.1% Jerr]H err] CI N err]ﬁﬁgﬁsﬁsmo
requires: We%%!g@ H 6.6; N, 5 9% Exanpl e :88

N-(6-(3,4-D fluorophenyl)hexyl)-(4-benzylthio-2- oxoazeti di n- 1-

yl )acetam de 45 Colourless solid, mp. 53-54[err]C, 77%yvyield; [err]H NWR

[err] (CDC [ eBxhinple £89. N3@7-pHenyiliep uﬂhin)yl-z-bxéﬁzehdﬁlIMH m
fhé—i[ err]),

4x?C:I7-I[err]), 2 ?ﬂsd ls§H§r1 .97 (1H,

PCT/ EP95/ 05130 4, 15. 4szq+ierr] 3.23 (2H, m

NHCH[ err]), 3Cylpurlss&1mit41hnemhdyhslé3-lfé T%yeld Herr]), 3.56, 3.71
(each 1H, §, Fold: &:67. MNEHT: N, 5,3%3. CkHa Ny O+S 0. HsOirequires:, C,4730 H, 7t3; Nn
Herr]), 6. 095(3%4 m NH), 6.82-7.33 (84 m 2Ph-H); v [err] 1776cnferr]

R ol e s et

N- ( 7- phenyl he gxoazetidin-1-yl acetam de

2
Wi te crystal qrustal;pp 3015131‘\35(!339%355/4%%&131‘! err]H NVR [err]
(cod [err]? 1Fgan¢ G$7.8; H, 71 NLOB%:in25H3 D048 requires: Q2 682; HLA,3; NP ,4%3. 22
(2H, dt), Exqiniple 1Y) N-G-Blclilorbphenyljtiex-1-y)-(4- 1H, d), 3 81 (2H, s),

4. 81( 1H, dd) ibengvisist %% Exanpl e 90
N- (6-[4-chl or ;.%m%w “9 “% E%t hoxycar%ony{' enz h| 0)-2- 10
oxoazetidin-1 crystals, mp. 87 88C, 88%yield,
Found: C, 62. EWSFQ?S' &-poj 88°9Vé@ ﬁ%opéﬁ Herr]d N errg gerr S -
requires: 1%, Bound: €, 6G1:H, 60; K. 55%; CogHy GRaAsS cequires: H,6

N- (5- phenyl pe5i ) - 4- benzyl t hi o- 2- oxo-azetidi nyl -1-yl acetan de

Col our| ess oi Exaiﬁﬂ/e Y12 | N-(6[4-chiloFb []ﬁé,f.]. }@C [err])1.38-1.65(6H, T
CH2) 3 2. J=2.5,15 Hz

ﬂ}(err]g )3 32%?%&, ?@W‘“ (%04 ﬁ&“gﬁw’g"?i&{’h dd, J=5, 15 Hz,

Herr]), 3.59 d, J=17.00 Hz, NCHerr]), 3.8 (2H, S,

SCH] er r]) 20 4. Eorm whitererysils m.p) 140416C, §1% yield, NH), 7. 14- 7. 33 (10H, m
Ph- H) . Feudn(l, 6092 H, 6.0; N, 5.4%; C,gH3;CIN,OsS requires: C, 60.2; H, 6.0; N, 5.4%

N-(6- (4- Brormmaﬁwhé m«w.a@ Lt-bl)qﬁﬂms@aﬁ%h bénzyisulphinyl)-2y| acet ani de
20 Col ourl esg Pac e(ﬂil:&e err]H ferr]
(cod [err]) 1% ;!agy . erJ '2.54 (2H t, J=8 H,
CH[err]Ar% stf E‘%C

L L 2 Found 6 3 Hy 4 s 87 Copar Dl %@reqqxrqse"kgmm @9 Ne17
Hz, NCH[err])a56%8l (2H, s, ScHerr]), 4.80 (1H m Herr]), 6.06
(1H, br s, NHExample 114} N-Qﬁ[muﬁapﬁé:‘anﬁéﬂql)%élzmmmyl- Exanpl e 93

deetantjde

N- ( 6- (4- FI uor g wia
{Igcit(;lmde Wh%c%ﬁ 'gb qg? HNI\/Rferr] (CDCI)[erzr]g)4
(1H dd, §E Found:; ; glgl%( HnF‘#{zﬁlq ﬂ?‘)‘es s é)‘(ﬂf{ lclﬁf
Example 115 N-(5-phenylpentyl)—4-benzylsulphinyl-z-oxo-azetidmyl-l-yl
acetamide
Colourless solid, m.p. 140-142°C, 6.5% yield '
35 V=g 1790,1690 cm™! Found: C, 66.6; H, 6.7; N, 6.8%; Cy3HygN»03S requires: C,
67.0; H, 6.8; N, 6.8% -
Example 116 N-(S-(#Chlomphenyl)pentyl)-tt-bemylsulphinyl-z-oxo-azeﬁdm-lyl
‘acetamide (Diastereoisomer 1)
Form,White crystals, m.p.146-47°C, 31.5% yield
40 Found:C, 61.94; H, 6.1; N, 6.8%; C23H27C1N2035 requires:C, 61.8; H,6.1;N, 6.3
%
Example 117 N-(S-(4-Chlorophenyl)pentyl)-4-bemylsulphinyl-2-oxo-azeﬁdm-lyl
acetamide (Diastereoisomer2)
Colourless crystals, m.p.117-19°C, 53.8% yield
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J=5, 15 Hz, Herr]), 3.56, 3.72 (each 1H d, J=17 Hz, NCHerr]), 3.81 (2H,
S, SCH[err(LM 4. 81 30 (1H, m Herr]), 6.07 (1H, br s, N@m&%’,—azlsﬁl'(QH,

m Ph-H W Exanple 94 .
N-[ 5- (4-chl or ophen_yl ) pentyl]-4-benzyl t hi o-2- oxo- azet | di n- 1-yl
acet am de Col ourless oil, 63.4%yvyield "H NIVR [err]

T L o e L R
v Cl O R

J=2.46Hz, 5.1 (Dms@aeqiaqmenﬂ) NHC=0) , 7. 06- 7. 33 (9H, m 9xArH)
Exanpl e 955 N- Colopflessiurystalp,mipy96)8r€c33.2%4igldnzyl t hi o- 2- oxo- azet i di n--1yl

acetam de. 40Ffiek 051 836HIR 15, NAa%: X HGeINO M0 DS sl

1.34-1.67 (8 err , 2. 94
1H, dd, 2.5 NHCH] e H,
éld J=5. 2Hz, wﬂ%@'&%‘%@ egyf)ﬁevig-@awi@w]@)ﬂr&m-mr-m 81

(2H, s, m‘iﬁrr]Ph) 4.82 (1H, dd, J=2.5Hz, 5.2Hz, H4), 6.09 (1H, m

NHC=0), 710L0- ColdBrié¢ssidrystals, mp&ﬁ-S%;AVﬂ)yxeldS ' Exarrpl e 96 :

N- (6- [ 4- chl or PeliRP D, 5REXHL 62 N; 64%IC4Hs0INE 038 RdubRETYS2. 5 6.2 N.6.1 %
?ngz etidin- 1mw(4-Bmmophenyl)hexyleemylsMphhyl-Loxoauﬂdin—l-

PCT/ EP95/ 0513 e Doi 1, 36%yield " 1H NMR [err]
(cdferr]) 1 Colourlessgolid.gpip- §j7-9°Cs9% vield my 2. 94 (1H, dd), 3.38 (1H, dd),
3.53 and 1 83'H NMB&UICDCly) 12-53 (SHHn. 4 )x CH,)32.5312H, gJ=8 Hz2CHR AL 2(08H, ),
5.92-6.09  (IH, dems 15 Ha, €). G121 (28, m, NCH,X 3144 (8, dd, 133, {5iHe, B)), 39202 (H
d). =5 Exanphgoach 1H,d, J-17H NCHE 89 404( h 1H, d, J-13Hz(§OCI§2),4S4

l;t][tsagéeltgfnt Hy l‘?f‘?t?éﬁi)éé%ﬁi? M?m B éf'f’(ﬁﬁﬁ‘z % f@@g@Z cml

[err]H NI\/R [e'F' d¢
Ar CH[ err]30 2Example}21;! N-( 4-Brompheax xmrehpmmphmymxoazeﬁdin-m-_z 5,
15. 4Hz, H] er rjlacetSmide (Did,stenoiﬂmi&ﬂ)Sl—E 10 NHCH err]), 3.38(1H, dd,

J=5.17, 15. 37@5101,“{,@351,3 mP. OBI-82145% ,e]h:16 75Hz, . COCH err]N), 3.81

I(o f:paldAr CH[Q& g I- ; p _igh -1 ?(Sﬁ ’i@j}fgzgjgg 1)3%@:%%3 %%gﬁggrg] _

NH), 7.03-
phenyl he ol‘§ pc ‘b Hz)'% Ileagh HH.rdhdml3 Hax§OCHy), 4.62
(4- benzyl t hi of1H, o%dlazd0:7# ALOH, yn )Pdl:Ht-laBEPh-H-l- NH)Cvlgui798%semdi |, 33% yi el d,
[err]H NVR [ eFeund( CDSY.DeH 3.7; N, 5% GQHZB&N%S%W&E Cl 57.02H6S. S(QHSS%
Example 122 N-(ﬁ-(d-muorophenyl)hexyl)-4-benzylsulphinyl-2-oxoazetidin-l-
ylacetamide (Diastereoisomer1)
30 Colourless solid, m.p. 163-4°C, 33% yield
IH NMR 8 (CDC13) 1.2-1.7 (8H, m, 4 x CHj), 2.55 (2H, t, J=8 Hz, CHzAr) 2.96
(1H, dd, J=5, 15 Hz, Hj), 3.22 (2H, m, NCH,), 3:46 (1H, dd, J=2, 15 Hz, Hj), 3.71,
4.12 (each 1H, d, J=17 Hz, NCHy), 3.89, 4.06 (each 1H, d, J=13 Hz, SOCH,), 4.53
_ (1H, m, Hy), 6.70 (1H, br s, NH), 6.9, 7.1 (4H, 2 x m, FPh-H), 7.25, 735(5H 2xm,
35 Ph-HY Vo 1791 cm’l
Found: C, 64.8; H, 6.5; N, 6.2%; C24H29FN203Srequues C,64.8; H,6.6; N, 6.3%
-Example 123 N-(6-(4-Flnorophenyl)hexylMbenzylsulphinyl-z-oxoazehdin-1-
ylacetamide (Diastereoisomer 2)
Colourless solid, m.p. 118-9°C, 35% yield -
40 IHNMR 3 (CDCl3) 1.2-1.7 (8H, m, 4 x CHz). 2.56 (2H, t, J=8 Hz, CHzAr) 2.89
(1H, dd, J=2, 15 Hz, H3), 3.18 (1H, dd, J=5, 15 Hz, H3). 3.25 (2H, m, NCH)), 3.89,
4.24(each 1H, d,J=17 Hz, NCH5), 3.99, 4.19 (each 1H, d, J=13 Hz, SOCH,), 4. 60
- (1H, m, Hy), 6.93,7.10 (4H, 2 x m, FPh-H),7 2-1.5 (6H m, Ph-H+ NH); vc=o
1793 cm!
45 Found: C, 64.8; H, 6.5; N, 6.2%; 'Cp4HpgFN704S requu'es C, 648 H 6.6; N, 6.3%
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t, J=7.64Hz, ArCHerr]), 3.01 (1H dd, 2.12Hz, 5.37Hz, Herr]) 3.39 (1H,
dd, J=5.1 15. 26Hz, Herr]), 3.25, 4 00 (1H each, J‘,—t%,gg)ﬁgm

NCH[err])ngq'}M(s}H s, SCHerr]Ph), 4.05 20 (2H, m OCHerr]), 4.93 (1H .
dd, J=2.37Hz, 5.07Hz, Herr]) 7.15-7.31 (10H, m 10xArH) Exanpl e 99

6- (4 Chl orophenyl)hexyl [ 4- benzyl t hi 0- 2- ox0-azetidin-1yl] acetate

Col | | Example/124| 6-P) lhexyl R4Benzylsul nﬁ?:u;ﬁa.rahéﬁd; 18 m
4xCIc-)Il[”er(ra]S)S O!Z Biastg‘eymast(l L{en{,kty 61ilH?'1 Alr)CH err] 7 ylz?&dééaz_hﬂHz,

i, e zﬁ%@iﬁaﬁﬂ it

(9H, m 9x p@ qggphenyl)hexyl-(&benzylsulphlnyl-z-oxo-azeudin-l-yl]
1- (9- Phenyl non9¢e)ate benzylth| 0- 2- oxoazeddi ne Tr eat ment of
4- benzyl t hi o- ZCONWI&&QEILﬂs%@xél&F&ﬁG)C' 61.3HE, 81K, Nedg: (@ i*%% (O

¢ ound as a

hi I
fol I owed by 9- @@W&é&%ﬁfe& L 819; h[g%@iq gﬁmefrtu VR Lerr] (Cod [err])

col ourl ess 0| I
1.2-1.7 (14H @‘“@%‘(“éﬁ«[e @“”%‘6 hbenzyls fr), 2.8,
3.2 (each mﬁlﬁ'@P [err]), 3.76 (2H, s, SCH[err]) 4.59 (1H m
Herr]), 7. 15-GQolgarless solid, ni.p0$1-81Q, lB%yi)!ld 35 The fol | owi ng sul f oxi des

(Exanpl es 101 lHNMRSV(EDElpr enaredlmmrmomm,tzg(mg J=8 Hz,CHz%i asgyondi ng

sul fides with (TEPB4 RS, UsHe! Hbed. 25QHERNR 4@ i:%
bed 4S, SS,
described as OloplaLEei? 'ﬂﬁ*préséﬁﬁé?ﬁ@ d. fWﬂg ¥ 101

oxoazet i di n- 1- erylnonyl)-d-henzylsylphinyl-2-oxgazetidine(?$% r yst al s,

N-[6-(4- Flﬁgﬁ eﬁr egzﬁmee)c%ébh (4- et hoxybenzyl sul ph| nyl)-2- - 40

m p. 147-9C, 1 t¢aisomer 2) Found: C, 63.2; H, 6.5, N, 6.0%

d err] H er r] FNCaloures soltd, f.p.5961°C3 34%., yiéld. 3, H 6.6; N 5.9%

Exanpl e 102 N“ﬁ-ﬁNMRE' (epe D‘M))ﬁ?)i}ﬂmﬁ OM "(fﬁll' &"JQE % |

i i s T

C[err] Herr]F %93#]0%(‘?% 3 1SEC ). 38 (1K, mBHO)VJ 157.40 (10H,
9451

pCT/ Epg 5/ 05 13(Example 128 DX-E6r(4-dehgiphenyl)-hexyl]-[4-benzylsulphinyl-2-oxo-azetidin-1-
N(6-(2,4-Di f Iy]paaqﬁmmel ) hexyl ) - (4- benzyl sul phi.nyl - 2- oxoazeti di n-

T T et T

1.50-1. 60 (4H, 6Hz PhCH err]), 2.94,2.98
(1H 5 dd, Jxample H[MFW! esylidle(tzﬂr[%bpnmmlpbnﬂ 3-0xg-azetjdin4s

(1H, dd, J=2. (yl]-_a.netamde H err]), 3.70,4.12 (each 1H, d, J=17.2Hz,
NCH[ er r ] ), 3. ColourlesSsdlitaabp.94-5°C, 59%hieldiBund:C, 68.0; H, 7.2; N, 6.3%:
30 Cys5H33N203S requires: C, 68.2; H, 7.3; N, 6.4%
Example 130 N-(6-(4-chlorophenyh)hex-1-yl)-((4-carboxybenzylsulphinyl)-2-
oxoazetidin-1-yl)acetamide (diastereoisomer 2)
A solution of N-(6-[4-chlorophenyl]hex-1-yl)-(4-allyloxycarbonylbenzylsuiphinyi)-2-
oxoazetidin-1-yl acetamide (diastereoisomer 2) (1.25g), tetrakis triphenylphosphine
35  palladium(0) (80mg), triphenylphosphine (635mg) and pyrrolidine (171mg) in
dichloromethane (100ml) was stirred at 25C for 16h. The reaction mixture was then
chromatographed (fine silica, dichloromethane-50% acetone in dichloromethane),
without concentration, to give N-(6-(4-chlorophenyl)hex- 1-y1)-((4- _ '
carboxybenzylsulphinyl)-2-oxoazetidin-1-yl)acetamide (diastereoisomer 2) as a white
- 40  solid, m.p. 195-197°C, 62% yield
Found: C, 59.0; H,5.7; N, 5.5%; C,5H29CIN,03S 0.1H,0 requirs C, 59.2; H
5.8; N, 5.5% :

The following sulfones (Examples 131 - 144) were prepared by treatment of the
45  corresponding sulfide or sulfoxide wnth an excess of m-CPBA as described in
- Example 4.
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SOCH[err]) 4.51 (1H, m Herr]), 6.64 (1H m NH) 6.72-7.41 (8H, m,

2Ph- err 1791 cnferr] Found: C, 62.3; H 6.1

C[ err] I—TfV@r%]lFf-Jérr] N[err]Jerr]S requires:C, 62.3; H, P‘%"qu&?/%% 1% 10
Exanpl e 104

N-(6-(2,4-Difluorophenyl)hexyl) - (4-benzyl sul phi nyl - 2- oxoazeti di n-

[1e¥|r % H ﬁ}\/gm[‘g’mf" ?ée‘:ﬁqﬁ iﬁkﬁ)ﬁﬁﬁf‘l‘i\?@f&%‘]’%@@ﬁ? %50 (4H, m
AxCH err]) J=7.6Hz, PhCHerr]), 2.87, 2.90 (1H, dd, -
J=2. 4, 15. 21Colowfass crystalg mup.115:81C, 370biyiedd, 15 J=5.6, 15.2Hz, Herr]),

3.27 (2H, mFoMnEHO: 6110} H, 8338, 5. ﬁg{ﬁl« FN5O48 reqirirks:. @161.2; H, 64 NGt®rr]),

3 757,50 { el 139 Mg AT ROl 1 Bl B S i,

g i N g i%oll;:rc;i rrLl—%SHlEEegéil\}lLﬁrr]qerr]S reqw res: C 62.3; H,

N- [ 6- (4- Chl oFRINER PIE 1]3-A3é44ﬁetrh6x§21ia)zzlﬁoshﬁg|641rlym) 4xCH#902.58 (2H,
oxoazet i di n-t1}=.6HzPhCH), 297, 303(18h idd k=26, 15.42Hz, H3),03.08y3. 6@ H, iddst al s,
m p. 14109CJ-3©°/qsuahQH3),324 (EHuﬂQNHt: 1384, U;94Qe3¢h M, €126.9Hz,

Cerr]H err] r éach" i
Exanpl e 106 @gbea ggia 7d§%§“ j 0(1?1
oxoazeti di n- [[ace

- mp. 102-3C

01
%hoxygenzy'lgf}r nyl’{'l 02 25

- Cal ourl ess crysta S,
4 reqpuires: &, 60:2:,5.9; N, 5.9%

C err] H er r |Examgple ﬂp@xh&[ﬂ@mllmpbpnqllhmﬂtﬁ-%meﬂmxymlsulph@yn-z- N
5.6% 15 [oxemetidin-<ylacetamide {
N-(6-(3, 4- Dddlé@[é_a,p h,exxyig 20°C, lgaqg_y;elgl phi nyl - 2- oxoazetldlzi 20 o
1-yl)acet amﬁn& f%%;_% C ﬁl‘é‘z‘? %
| d 2 kﬁ |
>1/I 50- 1. 60 ( er"?& aﬁ%{ &Kﬂ-l‘i %Iﬂﬁ;? &ﬁ% - .93,
2.99 (1H, dd-yDaestamide/ oHz, Herr]), 322(2H m NHCH[err]) 343,

3.48 (10 dcColduris@solids npid 14-4H189C,]% yiedd 70, 4. 12 (each 1H, d, J=17.4Hz,

NCH err]), 35INMR89C (3236 (KH‘mdAxQH 3118021 5@@11[@4:]032)42 53 (iﬁH m
Herr]), 6. z.'iihc 12,97, 303 QHBda’ J- 1§'7LH£H3? 0?3 14 (1£1dd]
ot R e T el o

N-(6- (323- Dmér&;pﬁéﬁff?ﬂm@% H@4 WedyPZemphi nyI 2. oxoazet i d| n-
1-yl ) acet aniFbend:DCa60.¢1 Ho5 90 Ne 5.9%); @&Hﬁﬁhl&i@i&!&qm‘eﬂ I, 602;H, SILZN,116C, 58%
yield s§emr]H NVR [err] (CDCl[err]) 1.3-1.36 (4H, m .2xCHerr]),

1.50- 1. 60 7 .

292 (1H, g?‘j‘% 236 g'@'ﬁéﬁeﬂfgﬁf)‘(ﬁy fé"’%‘s‘fbh?'i’ﬁ’z' %he&mgf D

15. 3Hz, _H[ eAFgtpmide é@!&* m MO er 1), 3,88 4,25 (each 1H d J= 217 2Hz,
NCH] er r B9, foyewiﬂ@lcrr Re $0lid, gn.p.jL4s] drr]), 4.60 (1H m
Herr]), 6. ound4C, 640 Hi6.9: Naf. 12Pthz_+,HﬁN)zO48 DSH,D reqitsniC 650; Holddd: C,

62.4; H, 6.N,0N%6.1% Cerr]Herr]Flerr]Nerr]Jerr]S " requires: C,
62.3; H 6. Exabhplé 13%N-[6-(4-Ch|orophenynhexyl1-(4-(4-carboxybenzy|su1pnonyl)-2-oxo- - 40
azetidin-1yl)acetamide

35  Colourless crystals, m. p-» 173-4°C, 40% yield. Found: C, 56.9; H 5.7 N, 5.1%;
Ca4H31CIN»OgS 0.5H20 requires: C, 56.8; H, 6.0; N, 51% .
Example 138 N-[5-(4-Chlorophenyl)pentyl]-4-benzylsulphonyl-2-oxo-azend|n-
1yl acetamide : _
Colouriess crystals, m.p.109-10°C, 81 7% yield

40 Found:C,59.6;H,57; N, 60% C23H27C1N204S requires: C, 59.7; H, 5.89; N, 61
%
Example 139 N-[S-(Z-Chlorophenyl)hexyl]-4-benzylsulphonyl-2-oxo-azetid|n—lyl

~ acetamide S

Colourless crystals, m. p 81= 3°C 84% yield _

45 Found C, 60.5; H,6.1; N,5.9%; C4H59CIN7O4S. requlres C.60.5; H,6.1; N, 5.9%
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WD 96/ 19451

PCT/ EP95/ &%g@ 9451 Exanpl e 109 o PCT/EP95/05130
N- ( 7- phen joagt yl)-4- benzyl sul phi nyl - 2- oxoazetidi n- 1- yl acet am de
(Di ast ereoi sonmer 1) Col ourl ess crystalline solid, -mp.

143-144[err] C, 27%y|eld 5. Found: C 67.7; H 7.1; N 6.3%

g:[ g (ry r] H er r] N[ Examhplec140] ﬁ-@-(ﬂ‘lﬂﬁbfdpﬁeﬂﬁmuxybsl-bﬁlzyﬁﬁl;ﬁmnﬂ-ﬁx&uﬁdin-l-

N- ( 7- phenyl heph-L- ssopsn Y& e xoazetidin-1-yl acet am de
TR D ot
requires: Q@ 66K dd{=2% 15 Ha\Hsb 3440 (1H, dd, J=5abp Ha, H3) 3.25 (2H, m, NCHy), 3.85,

N- (6- [ 4- chl or o@M@y&chh@Kle%DHLNCHz)AM(2H s, SO,CHy). 4.82 (1H. m. H), 6.0 (1H,
met hoxycar bO“ybPErNHi 8“10'7'13% ix%qailﬁm lncshxﬁ arj de 1797 cm

t
(Di ast ereoi so r éﬁe rﬁ] 70/ %I eld
éS 650;ndH CGWE pl(j_hl 6‘5!'%%""‘;12%;' ?yl req I'res:
N- (6- [ 4- chl‘brofﬁwﬁmzéﬁﬁy |

met hoxycar bony HNMRI&MMB?-%WBHMK@H:)JZ@ (23 eJaTb64Mz, AICH)), 2.95
(Di ast er eoi SONEIH, 2, 2@5Hsz315mtm3a) cztms(tm ad, JSL2HEAS. 3HL Hab 3. m%zyn el d

Found: C 60.1 188HZ NEf1>)C4.38 (] & SCHPY, 2L 11l @ 1l JOTHS 4191 471, C
N (6- pheny ﬁ—ﬁ@aﬁ% %ﬂ gmlmé o
sulphobyk-ygxe-szetdipoly .

N- (6- phenyl hex
oxoazet i di R 1-

m p. 177-178[ eacétale 8. 4%y|eld 25 Found C 64.3; H 6.7; N 5. 7%
d er r] H err] N €olohflesyorystals, mip[27:9°0D50%qieldes: C, 64.3; H, 6.9; N,

5. 6% - Exapphry: €160M; iﬁsfs‘lwbmoe d Sheddires{ ¢; @dtyﬂmyfﬁrmyl
W o it"yﬁg' X "ﬁ*f‘é}zﬂ?- ifgﬁa@é ! fff?ﬁ%ﬁ@ound c, 6L
H, 6.1; @ f?:ﬂt PCp eqw res: 6.

5. 1% 13 1.2-1.7 (13H, m.‘IxCHz) 2.59 (2H, t,j..s Hz cHzﬁh) 29é

- N-(5-phenyl pen(m)dMJﬁdﬁ)liislﬂsbﬁllr@H m, Hp+ NCH;)3.4¥1H,lmyNCH,), 42808, a)1i de
~ Col ourl ess sol 5gH; mmoamnﬁﬂbenms (10ED %, Phel[¥ vo, 1782kart] 1790, 1690
- cnferr] Found: F&m@@ 9 Pa 9.6/ N, BlagB. €3 3%35%%@[7@1]@[% N,3.3%

requi res %@aﬁsgﬁwfe e psgatissiphofy.2-oxn qaetidin-1.

. N-(5-(4- Chfdr o
. acet ani de (D|a¥‘e - FormMite crystals, mp. 146-47C, 31.5%
yield 40 Fouﬁolouﬂ;smkgdm n—l,2566°C, 6k ydeldos Clerr]Herr]ONerr]Jderr]S
. requires: C, 61F8und:, C56513; Hi 6.8, 6.0%; CpsH32N204S requires: C, 65.8; H, 7.1; N, 6.1%
Example 145 N-(6-Phenylhexanoyl)-(4-benzylthio-2-oxoazetidin-yl)acetamide
30 a. 4-Benzylthio-2-oxoazetidin-1-yl)acetamide |
- Book No. 50516/061 '
A solution of (4-benzylthio-2-oxoazetidin-1 -yl)aceuc acid (1.0g, 3. 98mmol) in dry
tetrahydrofuran (25ml), stirred at 10°C under a nitrogen atmosphere, was treated with
1,1'-carbonyldidimidazole (0.71g, 4.38mmol) and stirred at room temperature for 2h.
35 Ammonia gas was bubbled through the reaction for 30 minutes. The reaction was
stirred for a further 60 minutes, diluted with ethyl acetate (75ml), washed with
aq.sat.NaHCO; solution, brine, dried (MgSOy) and evaporated under reduced
pressure. Purification by column chromatography eluted with 20:1 CH,Cl,:MeOH
gave the product as a colourless solid, m.p. 127-128°C (0.92g, 92% yield).
40 IHnmr§(CDCl3) 2.93,2.99 1H, dd, J=2.4, 15.4Hz, Hj), 3.36,3.42 (1H, dd, J=6.2,
15.4 Hz, Hj), 3.47, 3.79 (each 1H, d, J=17 Hz, NCH,), 3.82 (2H, s, SCH,), 4.85 (1H,
m, Hy), 5.62 (1H, bs, NH), 6.07 (1H, bs, NH), 7.23-7.38 (5H, m, Ph-}D -
b. 6-Phenylhexanoyl chloride
6-Phenylhexanoic acid (2.5g, 13mmol) was treated with thionyl chioride (3.0mi,
45 41.1mmol) and stirred under reflux for 3h. The mixture was evaporated under
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Exanpl e 117
N-(5- (4nwidb@igagpneny! ) pentyl) - 4- benzyl sul phi nyl - 2- oxo- azet | RETAERO$05130

acetam de (D astereoisoner 2) - Col ourless crystals, mp.117-19C, 53. 8%
yield -41- WO
96/ 19451 PCT/ EP95/ 05130

Found: C, 61.rédudedpressure, 1o removechiony) ¢iioridd Gidvhen disﬁllmht]%-%éqm tmbar t6,
61.8; H 6. 1ngé\khe fprduct as a colomiessila2 578, 94%).

N-[5- (2- Chl of gmexu%i).m RBloRbhzebichE l)?Eéﬁhﬁdé" 1yl

acet am de (D| astere0| oner | ourl ess crysfals, mp.96-8C, 35. 2%
yield

6 18
Jerr]Herr ]‘ﬁlsﬂh;‘gppgg%gﬂzgﬁb' E&Pg‘q@?"e@‘@ 638 2. S2mmol) ingrg 4.
N, 6. 01 % added toa snspens:on of sodium hyride (60% in oil, 0.10g,

N-[ 5- ( 2- Chl a2. ﬁqnhmh),ah)dmil}lﬁ at410°Cundes anjtiogen lauflospherea Theiretictiod was stirred
acet am de 14} -16%0 for 10 @sifues !ﬁd Mmmﬁﬁvﬁihﬁi §d£ﬁomyheﬁbﬂlexano FOU nd:

R ngn deNto.sBg? @75._ '_ THFSH1FarobWise dvkr2 fifitted fiiintai

N (6~ (4- %&m - -b vling bih was rsmay %ﬂfﬁrﬁ"‘?ﬂgmﬁo

yl gice'g am de “E'ét EGF AS ig%m% Img.il25mmel) and:6- 9c,  30%
yield 15 xplmylpm chipride péﬁrqn)ollmzdrxﬂm@ml) nfhejreactip was | ), 2. 53
(2H, t, J=8 stirred@of 60 minAitds, paured into ice/brine (HOm), exnaﬁgedxﬁmyua[caam]) 3.21 -
(2H m NCH[ @ksdau) a'h%r ahlt exticts Wete cdiﬁbnﬂéd wisféd with ad. sZtZNaHC03 .10

(each 1 (

e elies SR R e o
r5n 6% C[ err]@f’eﬁor‘j B Er“i' '2108\'9‘]853&8 ip§s0il(0.222, 31%,yield, gpniaips @%% 20
Exanpl e 121 pheapih¢xang

henyl ) hexyl ) - 4- benzyl sul phi nyl - 2- oxoazeti di n- 1-
yl acet ani de '(!-Dnm'GG(CEﬂlg:)Olm-rl -P(6H, m, BXC@JM(MEL 74 Hz, NH ;B62 45%
yield 20 (ZEPLVJLHMB he'H; 1@@6@(&1 )dd11=&4 15.5 43, @),

2.54 (2H t, r err
3.18 ElH, d _9%% -66'1;75‘%2 l%? Qﬁ H—Sﬁkﬁ 2&@3555%25?[1 D
4. 24( each 1 2)'3 h, 2X 13 H
socH err]), Exagpple 146 N-(6] lﬂ'ﬂw} m }{4-benzylsulphinybRioxpezetiding © gy ph- 1+
NH) ; v [err]ylmglmi#err] '~ . Found: C, 57.0; H, 5.7; N, 5.6%
 err] H25 r | Trebineent bENetﬁsmﬁnquxamgs-(mnmmzaxo&eﬁnm\m&ewme with
Exanpl e 122 popBA 4s il BAQHPRIE Bave) the ink torpbstiiras ant 50030 Miktaré opx 0azet i di n- 1-
ylacetam de §ElasbRbmgkS EHiburléss solid, m.p.153-156°C, 37% yield
14 nmr 8 (CDCl3) 1.36 (4H, m, 2xCH,), 1.64 (8H, m, 4xCHj), 3.39 (4H, m,
2xPhCH,), 2.48, 2.52 (1H, dd, J=2.4, 15. 2 Hz, Hj), 2.60.(4H, m, 2xNCH,). 2.96,
30 2.99(1H, dd, J=4.8, l48Hz,H3),3 03, 3.07 (1H, dd, J=5.2, 15.2 Hz, H3), 3.39, 3.43
(1H, J=2.0, 14.8 Hz, Hy), 3.9-4.6 (8H, m, 2xNCHp, 2xSOCH2), 4.72 (1H, m, Hy),
4.81 (1H, m, Hy). 7. 16-7 40 (20H m, 4xPh-H). 8.49 (1H, s, NH) 9.01 (1H, s, NH)
V oo 1787 et |
Found: C, 65.3; H, 6.4; N, 64% C24H28N204Sreqmres C, 654 H, 6.4; N 6.4%
35 Example 147 N-(S-Phenylpentyloxy)-(4-benzylthio-2-oxoazeﬂdin-l-yl)aeetamide
~ Treatment of (4-benzylthio-2-oxo)azetidin-1-ylacetic acid with N-(5-
phenylpentyl)hydroxylamme by the method described for Examples 1 and 86 gave N-
(5-phenylpentyloxy)-(4-benzylmno-2-oxoazeudm— -yl)acetamnde as a colourless oil in
55% yield.
40 HNMRS (DMSO 350K) 1 31-143 (2H m, Cﬂz), 1.53-1.67 (4H, m, 2xCH2), 2.58
* (2H, t, J=7.6Hz, PhCH,), 2. 85,2.91 (1H, dd, J=2.4,15.0Hz, Hj), 3.41 (1H, d,
J=18.2Hz, 1of NCHy), 3.74-3.91 (5H, m, 1 of NCHZ. SCH,, NHOCH,), 4.87 (1H,
m, Hy), 7.10-7.35 (10H, m, 2xPh-H), 10.8 (IH m, NH). S




30 Colourless solid, mp. 163-4[err]C, 33%yield [err]H NVR [err]
(CDA [ er gy ,ﬁ,s} 7 (8H m 4 x CHerr]), 2.55 (2H, t, J=8 ptr/Eresfostsn] Ar),
2.96 I dd, J=5, 15 Hz, Herr]), 3.22 (2H, m NCHerr]), 3.46 (1H,
dd, J=2, 15 Hz, H[err]) 371, 4.12 (each 1H, d, J=17 Hz, NCHerr]),
3.89, 4.06 (each 1H, d, J=13 Hz, SOCHerr]), 4.53 (1H, m

Herr]), 6. 70 Treatment of N\*&phﬁymeitybwmbﬁizylﬂﬂwf%ﬁudﬂ-IZﬁ)a'éeﬁﬁndéH 2 X
- m 35  Ph- Hwilynl-€PBA ?19 thecfoliotvinlg two comfoﬁﬂdb*ﬂter Qorl@ﬁ? & déﬁcnﬁedﬁ'er N, 6.2%

C[err}H[err] a?m%%? Srequ:res b8 H 6.6; "

Ex 123 n -4 t n-1-
R %Lgé gt e 0 L
yield 40 ]) 1.2-1.7 (84 m 4 x CHerr]), 2.56

(2Ht, J 8 HzColGlﬂﬂmls@lM)npzl‘BQU?C 23%(yietd dd, J=2, 15 Hz, Herr]), 3.18
(1H dd, J=5 IHNMR 5 (DMSOB50KSI 35-1(5@12% eI 56-)1;6234&9111, 2xC 2) 258

4. 24(each 1H§£§) t,¥=16HZ 30 17( 41(&%@2"‘1 I—é?;h%!ém

7o 05 (b Bk,
gi‘ﬁ)[é??h ity NE u-mr Jd7 e 64 8: H
: N, 6.5%; Ca3HygN20O4S (+ | X O% 20) requires: C, 638; H

64.8: H, ¥ 5:mpHas7dds7.
6.6: N, 6. 3%Found C638, , 6.

WO 96/ 19451 6.6; N, 6.5%

PCT/ EP95/ 0513@,‘,,.,, le 149 Nlismhﬂpé 2,& yl-2-oxoazetidin-1-

(4- benzyl sul % z))acet ate (2:1 Diast 2: Diast 1)

Col our | e r 5 y| el dFound: C, 66.5; H 6.8; N, 3.3%

C[err]H[ 'WE% gerr uires: C, 66.6; H 6.9 : N 3.1 %
npl e 1 (DMSO K) 1.36 (2H, m,C 2), 1.56-1 .61 (4H, m, 2xCHz) 2.58 (2H,

6 (4- ChI orophelsﬂl 6Kz RhiICH .- b%r&?f[ﬁﬁlmlﬁﬁyﬁ 73 (2H - Jeb6H 2 NHQCH)D ), 3.9, 4.05
acetate (eadhol B UN) SOCSHS9), | 4.08 5080/ {ead i Fa Ud) d=150HS, JNéﬂzﬁA 7@ (-lH b, %),1%
ﬁ[e;r]oH([yerr] C-;* N7 A6H, m, 2xPh-f, 165Y QHLMNES! V] ] $988 &hRd: C , 6.0
1- (9- Pherdl nd ﬁ%ﬁg’l 61 Nrd-2% CoablaslaQuSHl ﬁ%cfﬁsoed Q%F’épé&?qé‘gﬁ%r 1)
Col ourl ess soO 10% vyield rrJH NVR [err] (CDCl[err])
1.2-1.7 (14H, Emmyle>1Mﬁ-ﬁﬂ*@l@yp\lm!l)llexyl}igbmythimfkexqungl-85

(1H, dd, J=5,yljacetdmide]err]), 3.25 (2H m NCH[err]) 3.40 (1H, dd, J=2, 15

E]z HFEaﬂ]r]) 'ﬁe&ﬁemofn )-44% ; fronft th3 (;H o
127 1-(9- 2%he I?Jé'h n‘g%lm% 0X0 tf&;fﬁéﬁ}tﬁ l:hmchomdxfé( w
Di ast er eoi so ﬂ g’ ?ﬂ%ﬁ'%‘g’é“ Aoyl eld. .

[err]H NMVR [ TOW)%W in BV;SP rogedure; described;f 91gp¥8 Ri-(62. 46

(1H, dd, J=2{ hlqzophenyl}hexyl)-(4-benzytluo-2-oxoazeudm— -yl)acetamxde as a colourless
solid, m.p. 71°C, 83% yield.

30 Hnomrd (CDCl3) 1.33 (4H, m, 2xCH3), 1.47-1.6 (4H, m, 2xCHj), 2.56 (2H, t, J=7.6
Hz, PhCHy), 2.92, 2.97 (1H, dd, J=2.4, 15.4 Hz, Hj3), 3.22-3.24 (2H, m, NHCH,),
3.33,3.39 (1H, dd, J=5.2, 15.4 Hz, Hj), 3.54, 3.72 (each 1H, d, J=16.8 Hz, NCHj),
3.81 (1H, s, SCHZ), 4.80 (1H, m, Hy). 6.11 (1H, m, NH), 7.07-7.33(%9H, m, 2xPh~H)
V cmo 1776 cm’l; [a)p = +36.0° (¢ = 1.1%w/v in CHCl3) at 25°C

35 Found: C,64.8; H, 6.5, N, 6.4%; C,4Hy9CIN,O,S requires: C, 64.8; H, 6.6; N,
6.3%

Example 151 S-N-(6-{4-Chlorophenyl}hexyl)-(4-benzythio-2-oxoazetidin-1-

yhacetamide

4S-(4-benzylthio-2-oxoazetidin-1-ylacetic acid, [o)p25 = +34° (c=1.1%, CHCl3) was
40 prepared from the corresponding racemic acid by recrystallisation of the salt formed

. with cinchonine or brucine. This chirally pure acid was treated with 4-

chlorophenyl)hexylamine by the procedure of Example 29 to give the title compound

as a colourless solid, m.p. 69-70°C, 73% yield. 'H nmr 8 (CDCl5) 1.33 (4H. m,

2xCH,), 1.47-1.6 (4H, m, 2xCH,), 2.56 (2H, t, J=7.6 Hz, PhCHj;), 2.93, 2.97 (1H,

45 dd, J=24, 15.2 Hz, H3), 3.22-3.24 (2H, m, NHCH,), 3.35, 3.39 (1H, dd, J=5.2, 15.2
Hz, H3), 3.54, 3.72 (each 1H, d, J=16.8 Hz, NCH,), 3.81 (1H, s, SCHj). 4.80 (1H,
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20 Herr]), 2.59 (2H, t,. J=8 Hz, CHerr]Ar), 2.96, (1H, dd, J=5, 15 Hz,

Herr]) .waogfodks2H m NCH err]), 3.98,4.07 (each 1H, pCr/EPoslES1itr,
SOCH err]), 4.37 (1H, m Herr]), 7.15-7.40 (10H, m Ph-H)
Exanpl e 128 '

N- [ 6- (4- Met hyl phenyl ) - hexyl - [ 4- benzgl sul phi nyl - 2- oxo- azeti di n- 1-
yl ] - acet am cm.ﬁi) 6.1ad(1 Bk m, NED, J85- T 36 (. mwm.zg%ylﬂﬁmﬁn&]& -67. 9;
H 7.1; N, &36%(c= O9%Wlpen€ﬂ€[lg}at]2$[’@rr]qerr]s requires: C, 68.2; H 7.3;

ﬁ[g-??w Fﬁua@:mﬂ?ﬁGSNss% C sz 0,8 requires:C, 648H66N63%
yl]- acet am'h%J(‘a‘mﬁ@{lsh our: eég ;ﬂl&{?ﬁﬂ gﬁh%gé'%ﬁ%&kgﬁnd C, 68. 0
H 7.2; R eoxeggetidin-1- H"Pfé NlerrJJerr]S requires: C, 68.2; H 7.3;
N, 6.4% 4R-5<e§1@|-6hlpgrphenyl hexyl)-(4-benzysulphinyl-2-oxoazetidin- 1 -yl)acetamde

N (6- (4- chl o0digh svay trped withyt+)-(8, GQcWMMMmhﬂNMﬂm& (03g)in
oxoazet i di n- cﬁcmbmﬂ\(vlemmtmrfeplmv@me aftdron. of

22822[;‘.0“'- - IaeyoAd ity ';Ps Rty g
trlphetm}l pho‘gf %flg @%&& bk?d‘%#ﬁ ng) and

pyrrolidine % dd J-4é fﬂﬂe r(gH me HHCHN3-44; 3.48 £tH.dd, 25C 1 or
16h. The reathLZ; r&Hl.lH;% 68, 413(each 1H, dchlizﬁfthQﬁhéd §8,i4:05 (@ach H4,

di chl or onet rmaemeqqzasexmﬁ 4.50 (1K hpHE)6165(1H) m, NH), 7.0 280 (9H, m, 2xPh-

concent rat| 792 i-t5tdi 5“'166 9%@’1.1)3%/41&/&%!(51?‘&12 5°C

2 bt 2 0 622 d;?g%‘}g? 5—?% e SR B2 AL 69 DR, %) 4%
N, 5.5% C[ ‘§°8 By(¢-benzysulph ‘E?’" 9.2: H
5.8; N, 5. 5o,gxoazeﬁdm-ﬂhg tanyiden g sulfones (Exanpl es 131 - 144) were

prepared by 4S-Ha(ﬁrtéfﬁhlofophﬂwl)ﬂﬁxyl)-¢4>4bewpnipﬂm§2mxbheddmI-yt)a&e‘mmidde Wit h
an excess of(1gy whBhesed dﬁﬁqx)t(efsidlbmorocmph&mﬁmoﬁywoxazmdme (0.67g) in

- 43 - 9 ml) r 16h to give the title compound, after
e S S e
oxoazet i di n- 1 ‘1 h@ﬂa)'é’éB 37%
yi el d (K. ddc=48, 1.8 Hz. Hsls 3 R (2H, myNRECH)x pnpez AP ENHedd. PR3] S
requires: 145&H2 Hbb. 36684 :4.13 (eacly ¥H, dH-lHﬂplNCHﬁB 88, 4.05 (each 1H, d,
N-(6(2, 25D Ingquqarmn )M)S!D'(IH( mw&sulmh@mm) 7, W?%@Hdmnszh-
1-yl )acet amﬂ;a 1791 ;rﬁ)&s @?& IFD%W 515‘5 8% vyield
[eriH R [2‘@@ 4,03 N e B D SRk ™
mple 154 4R,SS-N-(6-(4-Chlorophenyl)hexyl)-(4-benzylsulplunyl-2-
oxoazetidin-1-yl)acetamide (diastereoisomer 2)
30 Treatment of 4R-N-(6-(4-chlorophenyl)hexyl)_-(4—benzyltlno—2-oxoazeudm-l-
ylacetamide (0.59g) with mCPBA (0.355g/65% pure) in dichloromethane (40 ml) by
the procedure of Example 30 gave the title compound as a colourless solid, m.p. 139-
140°C, 16% yield after repeated recrystallisation from butanone; 'H nmr § (CDCl,)
'1.33 (4H, m, 2xCH)), 1.5-1.65 (4H, m, 2xCHj), 2.56 (2H, t, J=7.6 Hz, PhCH)>), 2.87,
35 291 (IH, dd, J=2.4, 15.6 Hz, Hj). 3.16, 3.20 (1H, dd, J=5.2,15.6 Hz, Hj3), 3.22-3.32
(2H, m, NHCH,), 3.87, 4.26 (each 1H, d, J=16.8 Hz, NCH,), 3.97, 4.18 (each 1H,
d, J=13.2 Hz, SOCH,). 4.60 (1H, m, Hy), 7.08-7.41 (10H, m, 2xPh-H, NH); V o0
1793 cm °1; Found: C, 61.6; H, 6.1; N 6 1%:; C%H29C1N203S 0. 26H20 requtres
C.61.9;H, 6 4; N, 6.0%
40 Example 155 4R,SS-N-(6-(4-Chlorophenyl)hexyl)-(4-benzylsulphinyl-z-
oxoazetidin-1-yl)acetamide (diastereoisomer 2)
R-N-(6-(4-Chlorophenyl)hexyl)-(4-benzyltluo-2-oxoazeudm- -yl)acetam1de (52.2
) was treated with mCPBA (26.3 g / 65% pure) in dichloromethane (1500 mt) at -70
to -74°C for 120 min. After work-up with aqueous sodium sulfite and sodium
45  bicarbonate the organic layer was dried and evaporated to give an approximately
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t, J=7.6Hz, PhCH err]), 2.97, 3.03 (1H, dd, J=2.6, 15.42Hz, Herr‘g
3.08, 3. 14Wd9¥4/19ds1, 10 J=5.0, 15.4Hz, Herr]), 3..24 (2H, P i30 )

3.84, 3.94 (each 1H, d, J= 16 9Hz, ' NCH[ err ), 4.31,4.37 (each 1H, d,
J=14. 3Hz, SQerr]CH[err]) 481(1H m Herr]), 6.0 (1H m NH).

012 48 (Sosdnfil Ve BRI [ a0 Tl gy b
5 90 EQther sipi 3§atc es o se arated by preparative HPLC on a Septech

N-[ 6- (4- Chl or hmm@mylsqngmoarchéo R gelfpackar solumarwith Lighrosplgere 10 um
oxoazeti di n- ls:!dbamng.msdmuonary phaseand $0%cathanol/40% a-iexare 5 eluahBto’five the4%
yield 5 &ndfn% aQolduriesy sblidNn.p> 15%14@[@ Bswﬂmﬂﬂ fabll pijplL err]1 S

requires: G, 5?2@4*’ %Nv/v ;%‘k?mz EEl $b.5: B, 6.2: N, 6.2%;
N(6-(3,4-Di f I5 X

1- §/I )gcet ani dg?-*%éﬂ‘—’ é‘ ' fﬂ% q}%f@t‘: Oéggz/gil#"é:lsgmme
[err]H NI\/R[e (CDCI[err]) 13136(4H m 4xCH err]), 1.50-1.60 (4H m

4x CH[ err]), 2E'R§m(>l§—l,56 4R,SS-Ni(ﬁ-(4¢0iﬂ6Mpheﬁ’y|Mxyl)¢(ﬁhen2ylﬂilphhyl}2- (1H, dd,
J=2.5, 151 Hzok&geﬁaﬁ‘,l 1)Acktamitié (dilkte J 5 0, 15.4Hz, Herr]),

i R AR, . -

1797cnierr] chlorophenylihgxyl(4-bemzylthio-2-oxgazetidia-1-51 )mmxde (2 o g) n toluene (12
Cl err] H er r ] Finty was\jdded sl ﬂ!em}lﬁumqmedéer 3(0nirG G-Butylhlydropérpxidde (1.36 ml) wds. 9%
Exanpl e 186 NafdedRai@ the Mikpire stitféd fof 6618 NANEScHrORADYapHy £59aBRkire b~ 1- V!

acet am de 30 ulf: id@ 1848 f%;_/{ ﬁld
T L o i

N-[6-(4-Chl or bmzehplpﬁmk%qmmném-hﬂbmmmhmm@mmof the
azeti di n- 1yl ) 4R{SRM4SISS ficeméie lfrom the Rixwre/aidairgstallisapion ofl IR,SSDI-(6-0%4 yi el d.

Found: C, >56. gniofdphen 1)- ﬂ%ylsul lu %%ﬁﬁﬁﬁlfﬂlwﬁ{dé](ﬂ i55%,

0.

N5 ?Q”Ch%fggﬂé@f ﬁ*ﬂ% szswnz *h*ﬁmé gy SRSt |
acet am de aE‘ 0C, 81.7%yield 40 Found:

C, 59.6; H, SExampgle 1570442,83[-&- m[tanlom*ﬂ'ﬂﬂhqxﬂ)dﬂfqeszywﬂhms-z- C, 59.7: H,
5.89; N 6.1 oxoazetidin=k-3l)atetarhitié (diastereoisomer 2)

N[5 (2- b or DI 4 Btk YbHBAP Dledugf ot 1 din- 1yl
acetanide lgggflk‘?ﬁ;% i et b e i U

N. 5 9% rydlchfor then pass:

|9)
=y

zZ

.ﬁJ

1010=1-

d cooled EE-?‘ e gas was en passed, h
solution in puises until all the starting matenal was consumed. The reaction mlxture
was then purged with oxygen and allowed to warm to room temperature. Triphenyl

30 phosphine (~ )10 mg was added to the solution which was then evaporated to an
oil/solid (10.7 g). The two component mixture was then triturated with chloroform
(100 ml) at room temperature causing the oil to dissolve. The solid was filtered off
and found to be predominantly diastereoisomer 1 (4R, SR) ( 4.55g, 46%) (~90% dia
1), m.p. 142-144°C. The filtrate was the evaporated to dryness to yield a glass which

35  was predominantly (94%) diastereoisomer 2 (4R, SS) by hpic. (4.6g 47%) m.p.
indeterminate. 'H nmr § 2.95 (1H, dd, Hj), 3.29 (1H, dd, Hy), 3.78-4.24 (4H, m,
NCH,, SOCHj), 4.81 (1H, m, Hy), 7.36 (5H, m, Ar-H) '

b. 4-chlorophenylhexyl amine (1.31g, 0.0074 mol) in dry dimethylformamide was
added to a mixture of 1-hydroxybenzotriazole (0.96g), N,N'-

40 dicyclohexylcarbodiimide (1.52 g) and the predominantly 4R,SS5-(-)-4-
(benzylisulphinyl-2-oxoazetidin-1-yl )acetic acid (2 g), prepared in (a) above, in dry
dimethylformamide (S0 ml) at room temperature and allowed to stir for two hours.

- After aqueous work-up, evaporation of the organic solvnts and recrystallisation from
ethyl acetate the title compound was isolated in a 94:6 mixture with the corresponding

45 4R,SRisomer (1.66g, 55%) m.p. 133-134°C '
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WO 96/ 19451 PCT/ EP95/ 05130
Exanpl e w@®edltoabr (4- Fl uor ophenyl ) hexyl ) - 4- benzyl sul phony! - PCLERSS®S13d| n- 1-

yl acet am de Col ourless solid, mp.132-3[err]C, 76%yield . -

[err]H NVR [err] (CDCi[err]) 1216(8H m 4 x CHerr]), 2.57 (2Ht, J=8
Hz, CHerr]Ar), 3.02 5 1H, dd,  J= Ierr]), 3.10 (1H, dd, J=5,
15 Hz, H er r Examplesg 45,SR;N (ﬁdﬂt‘éhlpmpheyybhexyl)- 4-benzgsuphingbréh 1H, d, J=17

Hz, NCH[err])'xoateﬁdinén-b‘l)a&tmﬁ(qes(dlmsolmtzn 82 (1H, m Herr]), 6.0 (1H,
br s, NH), 6Tfe ﬁﬂé@oxﬁﬂbﬁnd&va’s %‘Eﬁlﬁbﬁx 4S7N4(6((ﬁléhldl‘bp d%iﬁlexy{) .i” gerr] 1797

cnerr) S iy S e Bl o 1
6- Phenyl xyg?zg‘?“;gi‘%ﬁggﬁ “E’QS‘%‘& gp’ﬁi%ﬂ inaphthol and 4R SR-N-(6-

Col our | ess of4-chloropberylihexyl)-( {dobaceamide for 48854 . 65
(8H, m 4x G—Nd&%thmp&whpxw)-mzhmmhmm[@omml-E?Bacetamxde a(ldH dd,
2.35Hz, 15. 3Wobth[lﬂdhkhcoﬁuﬂéss(sbhﬂ mg. lw:ﬂomm%@ﬁ&%nhﬁ

3.72,4.27 133 (41& 431136§Hm G 564284, 121 12, P ﬁ&r

£11 (2o 1-2 i %’m& il e

6 (4-Ch orop 487% Al Qﬁg‘ foA=13.1Hp, NCHe). 3,57, 4 Ngqeach m
acet at e )e4-6Q( )o 7:98-B& (H)Fhng,i 2xPh-H, Veaund: C,
60.3; H, 5. 9179§tcxﬂ’10i¢]ﬁerl24} M Bters Dl Rof/eiin CHCIgXRLi258E; Foundi0C62.44H5. 9; N

, 2. 9% 6.8XNP)1%;1€3,HygCIN mylc -5 H B 3: Ngieny! - 2- oxoazet i di ne

(zgm Col oy | GE:: le 15 RRLN-(&-% ﬁ%'g'@xg')é“"’f“ﬂm‘“j‘i!g%%rr] Pn) ., {

15 Hz err 3.1 (2H, . m Herr] + NCHerr]),

3 4 1H, poqu y ¢ matogggéqyeqfr reagtiommixtyre prod ‘r
7. ( -5 ( 10 Hin EHanmie |1r§6 and as ol}talmegs 2 rplourlgss solid, :T{)Fmg:, 18% y‘fﬂd;olm 7] )L

N, 3 4% d enmi (CBCly) Q34114 @H, an 4xCEl), 256 (2H, &Jﬂéﬂz,&’hﬂﬁz),'ﬂﬁ%3@
Exanpl e 344 (1H, dd, J=2.5, 154Hz 309 3.13 (each 1H, d,J=5.1, 154Hz, ) 324(2H

;L][es (4-Net hy mb) Sxé’bk hliﬁ"j IR Hﬁzg’@}?ﬁe a@%a He ound:

I acet an
C 4 : 9
g: 165N3 6H1(y(}7937£§? 68 }-‘O ]'_72 lq_' %W%E@;l 3)Z£ é C ®8.8 H
N- ( 6- Phenyl hﬁmmd@yft)ﬁqx Wt 5:9%: LaakogCidb048 aquiresn € 68:4; ik 6. 130, 59%

4- Benzyl 2% oEaampm AN 6-(4-Chivrophenybhhexyl)-(4-beRzysisiplionyh 20k 6z fidin-
A sol ution oi Jé t hi 0- 2- oxoazetidin-1-yl)acetic acid (1.0g, 3.98mvl)

oS ﬁéﬂmﬁ%"m* pbodde B 28 N 4-Hilop e 18
at mosphere, y 5‘5‘{@%{ ﬂagﬁgg? he: gi
2. 38l ) an AXORZRIin LovDacetimide ﬁas
bubbl ed t hr oahwasebtaiagd as @ﬁolpsﬂess@om MPek47°Cn62%yield; dH nmedC

stirred 3or &3tL6 (3, moexClyn256 (2Hi (, I+26 Ha, PhCHp) 2196030341 H, dd?HndZ.)S, washed
with asmw,ﬂgwm 312 (eacH 1H] €T=511( 1514 Hz] H353.25\28 )4, NHOHS), apor at ed

under reduce 94 ea@fn%ﬁHrFIG'%‘Hk.fNé )amb(nmahwm&rﬁa éﬁm g3 el uted

with 20:1 CH :
solid, mnp. ?%}g gg;%f'ﬂigsr &%Bﬁ:% I—Y ﬁg@ "[err])
©2.93,2.99 1H* 3.36,3.42 (1H, dd J=6
15, 4’ Hz, 3] eFm}t)d @.6073 rgsz@:reeile% T14HisCiDa025 Pocuiness Co 60} H. 8,158, (21, s,
SCH[err]) 4589% ( 1H, . . m Herr]), 5.62(1H, bs, NH), 6.07 (1H bs,
NH), 7.23-7. Ekaimplé 168 Mhenylhexyl)-(4-benzym|io-z-oxoazeﬁdm-1-y1)acetanﬁde
Treatment of 4R-(4-benzylthio-2-oxo-azetidin-1-yl)acetic acid (Example 84) with
- dicyclohexylcarbodiimide and 6-phenylhexylamine by the method described in
40 Example 29 to give the title compound as a colourless solid, m.p. 46-47°C, 49%
yield; IH omr § (CDCl,) 1.33 (4H, m, 2xCHj), 1.5-1.65 (4H, m, 2xCH),), 2.59 (2H, '
t, J=7.6 Hz, PhCH,), 2.92, 2.96 (1H, dd, J=2.4, 15.2 Hz, H3), 3.22 (2H, m, NHCH,).
3.35, 3.39(1H, dd, J=5.2; 15.2 Hz, H3), 3.56, 3.71 (each 1H, d, J=16.8 Hz, NCH,),
3.81 (2H, s, SCHZ),480 (1H, m, Hy), 6.0 (1H, m, NEHD,:7.15-7.4 (10H, m, 2xPh-H);
45 v 1776 cm’); [alp = +6.6° (¢ = 1.1%w/v in ethanol) at 25°C
Found: C,70.0; H, 7.2; N, 6.9%; Co4H3oN,05S requires:C, 70.2; H, 7.4; N, 6.8%
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b. 6-Phenyl hexanoyl chloride 6- Phenyl hexanoi c acid (2. 59 13mol )
was tredtvpd ogid4s1t hi onyl chloride (3.0m, 45 = 41.1mmol) MWWEH under
reflux for 3h. The m xture was evapor at ed under i

- 45 - WD 96/ 19451 _' _
PCT/ EP95/ 05130 duced pressure to renmove thionyl chloride and then
distilled at Bxampley Uzlﬂ&ﬁk M@Phenylw&(mnﬂlﬂdﬂbiﬁy oazatidlindless - oi |
(2.57g, 94%) . ylacetamide

N- (6- Pheny! henaﬂm& of (S)t(e): z,yLBi:Magnmmc(asmF; 0l58mitio))df wmme (2181) whs

52rrrm|) I n

sol ution of ( gﬁ;@ mg _
dry THF S aeer 5%36%0685[&1 % % in
ol 00 mguom -phenaﬂ\siyn- (rbenzythioc?-fropsetid nﬁgﬂ %ét Bat o

with a sol utuaﬁSBnm@l)pndmmmg.ﬁpr The reactipn wias stirradfos 39 minutessandshen i n dry
THFE (5m ) dr opedtedwith ¢er-Butyihydraperoxiden(76%niniwatér00. 14k, 1.¢2mmok)and stirsing - 10C.
The cooling baaficomtinué®or3sh. «”ﬂﬁhﬁ%&ﬁ&f édlﬁﬁh%ﬂr&ﬁo%hy eluted m\lehm the

reaction ygs ﬁ)dlﬂwlé F 4
ohen oo Ll %Wi ﬁm@a‘?ﬁ%&% o BB oL

was stiP

with ethyl acés t(%H m, 4l V%Hé'

washed with a&-%élHNBHdB@} rl‘}sfb,ﬂsbﬁm(al ,nbNHﬂiz)d&ﬁéoB $48/68id, and
evapor at ed unii€.4,148 Hz #H;hr370 W. 2 (eackh dHpd g 7.2 Hz, NCK4)| 3.8814.06 (eact 1HN by

repeat ed gl um-qncsrnicmr@m 43biRSmYHY) 6/63@Re | 7365444 19H, m, 2xPR-3
to 1:1) gave $ vPI Oty A Bg. coleourl \é\lsﬂsmo{@( 0. 223&”21% yi e$ d, g:nor%%‘gll‘ ns
u

10% 6- |

1.3- L7 (6H, 5%@?19}}‘05?%&‘(% ?24&"6}&'92&;5 Mgﬁ [ﬁ' 462 20

(2H ,t, J=7.666% PhCHerr]), 2.96,3 02 (1H dd, J=2.4, 15.3 Hz Herr]),

" 3. 39, '35 ( 1Example 163, (N(6-i4=Fluioropilery1jiexyl<4+allyloxgcdibonylbézylthics- 1H, d,

\; 18783H52100Hq;£ﬁ5&m1 a%i&&,ﬁﬁé n:{pl : SCH[err]EJEgI“; 9 %1H m Herr]),
(@ thi )azeu 5 6-(

N (o e e e g o

N- ( 6- Pheny| hef@¥¢dhe yﬂfﬂome?mqsmcel@ﬂsmbé?%&lﬁld 'H AMMRA(CRCly) 1.30-1.60
NCPBA as in EHmAxCHM25S (4, t,iJ=7 6 BaGhPh) 2:00, 29770H54d, F=24ui B4 bz,
di ast er eo2$onHL)s 3. 2028 mk, GNHCB;)I, B.GS 34D (1H, 8, 1581 €154 Bz, ayj%a;ms qs (each
[err]H nnr [eu (ﬁi@éﬁ&rktn}), ,SISC &Cu[s%r(sh) toé

4xCH err]), 2 4
3 R %é"%ﬂ T
14.8 Hz, Herr %ﬁ 4 4;.'39 343
(1H, J=2.0, 1 ﬁ)err]) 3946(8H m 2xNCH[err] 2xSOCH[err])
4.72 (1H, 30n H[ err] 4.81 (1H, mHerr]), 7. 16-7. 40 (20H, m
4xPh-H), 8. 49T('ekhher§t of NK(6-(&-fRidrophéhylyhex i)+ (4-allyloxycarbonylbenzylthio-2-
oxoazetidin-1-yl)acetamide with mCPBA followed by recrystallisation as described

for Example 2 and 3 gave the compounds described in Examples 164 and 165.

35 Example 164. N-(6-{4-Fluorophenyl}thexyl)-4-(4-
. allyloxycarbonylbenzylsnlphmyl-}oxoazetidin-l-yl)acetamide (Diastereoisomer
1)
Colourless soild, m.p. 190-191°C 24% yield. "H NMR 8 (CDCl3) 1.30-1.60 (8H, m,
4xCH,). 2.55 (2H, t, J=7.6 Hz, CH,Ph), 2.95, 2.98 (1H, dd, J=4.8, 14.8 Hz, H,), 3.24
40 (2H, m, NHCH,), 3.42, 3.46 (1H, dd, J=2.4, 14.8 Hz, H,), 3.76, 4.09 (each 1H, d,
J=17.2 Hz, NCH,), 3.95,4.01 (each 1H, d, J=13.2 Hz, SOCH,), 4.59 (1H, m, H,),
4.84 (2H, m, CO,CH,). 5.37 (2H, m, CH,=CH), 6.0 (1H, m, CH,=CH), 6.47 (1H, m,
NH), 6.95 (2H, m, 4-FPh-H), 7.10 (2H, m, 4-FPh-H), 7.36 (2H, d, J=8 Hz, 4-
CO,allylPh-H), 8.09 (2H, d, J=8 Hz, 4-CO,allylPh-H). Found: C, 63.3; H, 6.2; N,
45 54%. C,H,FN,OS requires: C,63.6;H,6.3; N, 5.3%
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v [err] 1787 cnferr] Found: C, 65.3; H 6.4; N, 6.4% .
Jerr] Hwo'okhbggir ] derr] S requires: C, 65.4; H 6.4; N, 6. peTEPesiésianpl e
147 N(5- Phenyl pentyl oxy) - (4-benzyl t hi o- 2- oxoazeti di n-1-yl ) acet am de
Treatment of (4-benzylthio-2-ox0)azetidin-1-ylacetic acid with N-(5-
phenyl pent yl }5 ydroxyl am.ne by the nethod described for Exarrpl es 1 and 86
gave N xample 165. N-(6-{4-Fluorophenyl}hexyl)}-4-(4=

( 5- phenyl pe nwyloxmrbdh)bhemykmplﬂnﬂ-bumeﬁdﬂkn l)ideﬁlﬂiﬁétm
col ourl ess og - 55%yvyi eI d. 40 [J[err]H NI\/R [err] . (DVSO 350K)

1.31-1.43 (2 Bré) }5 %?%@-&m“ fp 8H ' (2H,
i i o b
eac

SCH err], NF@HWWFH;AHQ-? 3(95}H4 2 lHnd, H=d7.2]Hz, NCH)- 3.0354.18 Oleschm
2xPh-H) ,  10. 8H(dH=128 HEJSOCH,),. 4.65 (1H, m, H), 4.84 (2H, m, CO.CH), 5.37 H, m,
. Cfll'?E;D o 051 e@mwm m, CH,=CH) 6.95 (3H, m, 4-FPh-H, NH),). 7.10 (2H, m, 4-FPh-

§,09 (2H, m, 4-CO.al 1P 1795cm’l. .
‘N-(5- ph 14'&: 1" i:g th
G R B R R T
" Exanpl es .2 af¥amgpie henyl} exyl)-4-( benzylsulphinyl-2-

N- (5- Pheny! pmwﬂ)byﬂmmemmmzbazet i d| n‘1- 5 yl ) acat anm de

(Di ast er eoi sAnselutibp of N-(&{Mhowphaga}myl)ch-( loxyCerbbribe pﬁuﬁ‘lfi-

[er r]H NVR [ gfdabetdah C}li’a’é@!ﬂm&eéﬁi‘ax m%* ag)%ng 8240, m
err 7 (2H m

2xCH err

o) 1% Gé’pi‘g;@% ﬁﬁs’ b aelutian 97 0- 12
NHOCH[ err]) , P %&8&&1“&’5}” “'3 ‘Eﬁaﬂd)“’mh “(“R‘H’f 10 m
Herr]), 7.18yrel 9‘5“ g9 6‘§gmo )mlcyygthquommhmlmlv) [Iherpaction7 cnierr]
Found: C,. 63m8;tmlel W8 stirret for2 230/ Putficatign-hy colisiiehrdnGitograpity ¢luted vty err]0)
requires: l HCH,Cl,:acetbné} 501$0: BCHICL :acetonefpiiial aBeticiftid and washing

N- ( 5- Ph |
( ey pﬁﬂh)ﬂ méﬂmﬁ@&i’d’étﬁ&l b a?&i‘iéi%&oﬂh gsohd.ma 185- ferr]H

yl ) acat am de hcgo -
NVR [err] W % on- .%’ err]),
2.58 (2H, ( '3~ z Po8; Hz)B 75
(2H,t, J=6.6}3 131 SfH,)- 4, 13-(49%1: Keach lHPnd 1)
4.04,4.20 ( eseﬁmH 4.84 (IH-,Jm.HBw OSCCElHem.P)FPMHwI 19.QH,m, 4FBhiD) 7.47
7.16-7. 35 ( maﬂ dm-sznehmo,anmm% 7193 2H\d) J=8Hz er-cb,ahm EDi&10 {10
Found: C, 63pm 1:6(1@1 H&c Y0 Found: C 609 5.9; N .51
C[err]H[err]g grd ré]gilsrﬁ e 7% 0%—I[err]O) r.equires
G 63.7 xalhp e1 -(6-{4-Fluorophenyl}hexyl)-4-(4- .
isopropyloxycarbonylbenzylsulphinyl-2-oxoazetidin-1-yl)acetamide
30 (Diastereocisomer 2)
To a solution of N-(6-{4-fluorophenyl }hexyl)-4-(4-carboxybenzylsulphinyl-2-
oxoazetidin-1-ylhacetamide (0.3g, 0.6mmol) in N-methyl pyrrohdm-z-one (4 ml) was
added anhydrous potassium carbonate (0.7g, 5Smmol) and 2-iodopropane (0.9g,
Smmol). The mixture was stirred for 18h at room temperature, treated with aqueous
'35  brine and extracted with ethyl acetate. The organic extract was washed with water,
dried (MgSO,) and evaporated. The residue was purified by flash chromatography
using a) ethyl acetate and b) ethyl acetate :methanol (95:5) as the eluting solvents.
Evaporation of the appropriate fracuons gave the. ultle compound as a white powder
(0.3g, 75%), mp 119°C.
40 'HNMR §(CDCly) 1.33-1.41 (IOH ‘m); 1 45-1 58 (4H m), 2.56 (2H, 1, J = 7.5Hz),
2.92 (1H, dd, J =2.5, 15.4Hz), 3.15-3.40 (3H; m), 3.93 and 4.24 (each 1H,d, J =
18Hz), 4.30 and 4.22 (each 1H, d, J = 15Hz), 4.69 (1H, m), 5.25 (1H, m), 6.86-7.15
(5H, m), 7.35 (2H, m), 8.07 (2H, m). Found: C, 63.05; H646N524 ' -
C,H,,FNOSreqmres C. 6338 H, 6.65; N, 5.24% "

45
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Exanmpl e 150 R-N-(6-(4-Chl orophenyl ) hexyl) - (4-benzyt hi o-2- oxoazeti di n-1-

- yl)acet anwigoenosst Treanment of R-(-)-(4-benzythio;2-oxoazetPOl/EPSH/OgIYacet i c
acid [prepared fromthe 25 “‘corresponding racemi c#acid by recrystallisation
of the salt fornmed with chi nchom d| ne [err] = -43 (c= 1, CHC1[err])]
wi t h di cycl ohexyl carbi diimde an chl or ophenyl ) hexyl am ne by

t he procedur e Thedellowiag CP’@PO‘E}@@@QQS 13, 469 were prepared in an analogous

{4- Chl or ophenyndnnertyl ) - (4- benzyt hi o- 2- oxoazeti-di n-1-yl )acetam de as a

col ourl ess solid, mp 71C, 83%y|eld 30 [err]Hnnr [err]
(cAferr]) 1 g (Q_4Hm 2xCH err]), 2.56 (2H,
t, J=7.6 i ?‘1‘8?@ 05%"3 24 15 4 Hz, Herr]),
3.22-3.24 ?2Hl"ﬂ?yﬂiﬂ6ﬁf nzylsulp ":’! iyl 15. 4 Hz,
Herr]), 3.54(Dinstereqisomer2 d, J=16.8 Hz, NCHerr]), 381(1H s,

SCH err]), 4. Sean solidym.pi1d87C,)68%6yield. (‘mwmammclg,)n OFGHRSHH Hy 2xPh-H)
v [err] 1776 gH.3r1.30-16078H, m, 4CHA] E8O 2H<ini':gzdﬁ@fb\56(a GLPerHd,) at 25C

365 64Fguna g Rfadd 2@5? d@-f:@ : gfr rﬂ;'])s3 gng res:

S (5 {419:h| i léée@ewcﬂ J128 Ez, SOCH,).

yl )acet ami de 4.30 (234 H@bﬁ&ﬁi@ﬂmfm&m Mlerr] =
+34 (c=1.1% QCHOIQRH; m, %WHEHHGB&XQHpar,GECQ){mpyﬂPIBHM&@'BWMWQ racem c
acid by recrym nihtaﬁ Vi 195 eatt, EuntEe, 62.4; H,WN §hgghoni ne or

bruci ne. This
chl orophengl ) ﬁ"éf gqb%ﬁ i'\éqq}l%%lecfure tgf%&m re 29 to give the title

conmpound as a coI ourl ess SO|Id mp. 69-70[err]C, 73%y| eld. [err]H
nm [err] (CDExpaple 169 hbbi-(«ﬂuomphenyl)hemft[-@r r]), 1.47-1.6 (4H m

2xCH err]), 2eﬂ@l(@hhrbmylbeﬁzﬁ)ddﬂ:hiﬁ&l%ﬂ-ﬂe\xdiﬂl%-acﬁin(idé'l, 45 dd, J=2.4,
15.2 Hz, H er ghiastepecisomier® (2H m NHCH err]), 3.35, 3.39 (1H, dd, J=5.2,
(1in - '['Iérqf Exgls é%’yuﬁd #1383 é%ﬁmds%énﬁﬁs'i‘ﬂﬁi%? 3.81
A o %—' 91 dd), 3.25(1H, dd), 3.27(2H, m), 3.94 &4.23(each 1H,d, J=

PCT/ EP95/ 05 13@0Hz)' 4 17& #02(epehr 1H) d, J512.5He) 4. 39%6FH.ND) 4.65(185 dd), FO1(SH mm
2xPh-H); v [eﬂri!S&L?%(ead[mrQ I—Béﬂﬂz): 36.3[err] (c = 0.9%V vV in
CHCl [err]) at Fobhd:Q.J62.6; H, 6.3; N 511% Cﬁﬂsﬂ%ﬁssbg ufe® C, |H286H?>%“94 N 5.4%

H

2 ik ) ?g:% @%@@w@%@z@ﬁ Pudiypiiyh

t d :

oxoazeti dff 1.1 wﬂyoreabwm%enwywmmemm»z-
1-yl)acet am d@xoazeudm(bylsg:)emde undentheconditinns described in Example 166 gave the
(+) - (8, 8- Di chhide comppimt asl scolburiess 9ih62% yield el NMR3§1.241(4H, bm), 1.41-1.51

g} tcglrorom%‘t naw(&ﬂ) 2150 @H, 827 ahQ).Izcxv -4.69 (119, vild %dlswaﬁernysmw‘d
159- 160C, 3?0 gg b"ﬁoébg ﬁE 88% 96 WZEE (8H,

m 4xCH err]) 98 (1H dad,
J=4.8, 14.8 HF“ﬂPé? lB Né&%‘?mphfnﬂﬂmrkrwf-mﬁhawwmm
2-oxoazetidin-1-yl acetamide -
N-(6-[4-fluorophenyl]hex- 1-yl)-4-carboxybenzylthio)-2-oxoazetidin- 1-yl acetamide
35 (lg, 2.1 mmol) was dissolved in dry dichloromethane (S ml) and the solution treated
with a solution of trimethyisilyldiazomethane (6ml of 2M hexane solution) over a
period of 3 hours with stirring. Solvent was removed and the residue was
chromatographed on silica using dichloromethane:methanol (9:1) as the eluting
: solvent. Evaporation of the appropriate fractions gave the title compound as an oil
40 (0.27g, 26% yield).
1H NMR § 1.32 (4H, bm), 1.4-1.7 (4H, bm), 2.56 (3H, t,J 7.4Hz), 2.9(1H, dd,
J=2.5, 15.3Hz), 3.15-3.35 (3H, m), 3.4-4.0 (7H, m), 4.86 (1H, m,), 5.99 (1H, bm),
6.90-6.98 (2H, m), 7.07-7.13 (2H, m), 7.40 (2H, m), 7.97 (2H, m)

Exanpl e
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J=2.2, 14.8 Hz, H[err]) 3.68, 4.13 (each 1H, d J=17.4 Hz, NCH[err]),

3.88, 4. % d, J=12.8 Hz, SOCH[err]) 4.50 (pt;lﬂmm/oﬂb@rr])
6.65 (1H, ™m , 707740(9H m 2xPh- H; v [err] 1791 cnferr];
[err] = -166.91[err] (c = 1.08%vv in CHO[err]) at 25[err]C 15 Found: C,

62.2; H 6.3; N 6.1% (Cerr]Herr]ANerr]Jerr] requires: C 62.5 H,
6.3; N, 6. 1°/€Example B2 \i[6-(4-Fuorophenyl)hexyl}-[4-(4- '

4S, SS- {\P é 6- ( fie! shyibéieyhsulphihyh2okd<ize@@inc)-ylj2acetamide

oxoazeti di n-

gg' N-(6- (?ﬁ;&?or 8 qtr%gg i% Aé\ml%{o{ahen Thex-14 lﬁm-m\élhmztyga)f fen%) rl}ucjy) y!)acetam
(-)- (8, 8-%i chxeazetidingryaceamideowith mGEBA 25 mqu)m%vﬂnlw &mﬂsaceﬂle

di chl or omet ndtiecéripourid)asat wody selid] 25% yield.6 HH NMBRi 8/b34 3H.tbm) b4dohi#lind,

af t er rp.wal 90148 vn),(R50 (3H/FRO501 Hadd) 3ck5-3.8 r(BHsm) 3943 (TH, m),

159[er 1] C. (96% %xl( 9.7.12 2H, éersddi 466 elr7'9]5)cm112 1.6
8H m
ElH dd, J =4¢8 é?r g 1,623 §o (1H,
dd, J=2.30 36 148Hz err 368 4.13 eacthdJl74Hz
NCH err]) . 3E8ml¢)1;73( é&(ﬁ-{ qrovbsnnlmgw SoCH err]), 4.50 (1H m

Herr]), 6. G&bwylm&hmm@zymmmmmum-l-ylmmﬂde v [err] 1791
cnerr]; [er merZ) ] (¢ = 1.0%/v in CHO[err]) at 25C Found:

g 362N 6 1(y re:atmemi%ﬂyﬁ}ﬂe ﬁzﬂﬂgﬂlﬂ&ym«ﬁi&&ﬂﬁe&ﬁﬂﬂbﬂ:ﬁﬁ 2.C 62.5 H

4R SS-N-} % ( 23Qazetidip p?laflgreg f2)¢ 130) with isopropyl iodide (
oxoazet i di n- usipg theomethad d@scpbﬁl ﬁt@ﬁ’é@l%é gave)thgjtle camponndaaswhite
4R-N- (6- (4- cbiwmlmﬂﬂ%yy@lﬂemm )1H4.5°Ce Feoyid: 1€, 61 250 K0 635t Nol5.26%-

yl )acet am de% Sﬁqﬁﬁ@ﬁ@ @ 435§n5as%lpgng% I n di chl or omet hane (40
m) by pid P |

I I cﬁégﬁm %Zo 4he t:ctle conpoung as a
colourle ter eate

recryst 8§6I SBF‘?'B“" FEFH‘M lsul glp Fgﬁ’? F}&M‘F 1.33
(4H,~m 2xCH(Riastereoisomeri2)s5 (4H. m 2xCH [err]), 2.56 (2H, t, =7.6 Hz,.
PhCH err]), :l‘réhﬁnexatbf mm}wcm;omunyuMym-uecsbmbenmsulpbmylszﬂ6 3.20

(1H, dd, J= 5020ahéuﬁn1'l?-yl)td[emlhé (Didstérbosofier 2) (Exan(p?d-ﬂ30)1meGbE0pyI io)hdeB 87,
4.26 (each 1 the] éﬁoﬁdﬁ?mbﬁmﬁiﬁ le 189 Bdve the tifle

c6mpounkdas a w
J=13. 2 Wast, 69% yié g? PPns -l ( 34, %@h H,
C[err]HFéfH@ m) %‘&'{ oun { :? 57..99 %ﬁ%s %‘?[
N, 6.0% 40 .m),390and416 each 1

J=15 6 4.
,d, J=17. le).400and427 (each

4R, SS- N ( 6- (4I-Dﬂl.b=d|ak9ﬁg)1483>(yll)=‘(mb)eﬂﬁ}l(ém pi ho1 (1H, bm), 7.06 (2H,d, J =

oxoazet i di n- 841—1 argomcmxﬂsamﬁmmu&)s 3Hz), 8.05 (2H, d, J = 8.3H2).

?§2I\|-2(6 g& t W@W ,@M goxoazetidin-1-yl)acet amt ge
s re ane
(1500 m) at ny %"Wﬂ% ﬁw @n)'gdn aqueous
sodi um sul fi t7é- and sodi um 45 " bi carbonate the organic | ayer was dried and
evapor at ed t Treatmentof P&-m-r{é-)ohlmomlepyl}hexyl)-4-(4-carboxybenzylsulphmyl-2-
- 48 - \WoLtidihdb-y1)acetamide (Diasterecisomer 2) (Example 130) with ethyl iodide
PCT/ EP9648513@ine the method dascribed it/ ERarple 16D igave the tilleabinpbimd &-uwhite (2: 1)
(53.19). Th'p%dﬁ@? 709 el th Y 123°C. 1.33 (4H, m), 1.40 (3H, t, ] = 7.1Hz), 1.55 (4H, m),
2.56 (t, J = 7.4Hz), 2.88 (1H, dd, ] = <2, 17.7Hz), 3.19-3.27 (3H, m), 3.90 and 4.19
(each 1H, d, J = 17.1Hz), 4.01 and 4.16 (each 1H, d, J = 12.9Hz),4.35 (2H,q,] =
- 7.2Hz,7.01(1H,bm), 7.06 2H,d,J = 84Hz).724(2H d,J=8.4Hz),7.34 2H,d,]J
40 =8.3Hz), 8.05(2H, d,J =8.3Hz). _
. Example 176.. N-[6-(4-Fluorophenyl)hexyl]-[at-(ti- _
(allyloxycarbonylmethyl)benzyl)thio -2-oxd-azetidin-1 -yl}-acetamide
Treatment of 4-(4-(allyloxycarbonylmethyl)benzylﬂno)azeudm-Z-one with N-(6-(-4-
fluorophenyl)hexyl)-1-bromoacetamide by the method described in Exampie 85a
45  gave the title compound as a olouriess oil, 16% yield. 'H NMR & (CDCL,) 1.30-
1.60(8H, m), 2.56(2H, 1), 3.00- 2.95(1H, dd ), 2.97&3.57(each 1H, dd), 3. 23(1H, m),
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other simlar batches of material and separated by preparative HPLC on a
Septech’ woosR9%s | nstrunment using a Merck 50 nm sel f packer pCvEPISOSI30L h

Li chrosphere 10 um silira (220g) as stationaty phase and 60%.
et hanol / 40% n- hexane as el uant to give the 5 title conmpound as a
colourless solid, m 139-140[err] C, 35% overall yield. [err] = +
126. 4[ err] (c3:42(Ll o3Aﬁsx2Hns)cBm7%2=Hrq]))4aﬂ(2215[:ﬁr4$8:(lrrcn¢b.dﬁ21:53692f5 H,

6.2; N, 6.2% m), 5.9(1Hne), 6]1KIK/0),] 693 @HOMrr] S requires: C, 62.5; H 6.3;
N, 6.1% spectra sare as for Exanple 154. Exanpl e 156

e e T e sty .
ox 256tg)d 1%% it § g?(' pae g@gﬁ@%wﬁm& ﬁ?ﬂéfﬂ%‘hm

(0.134 ml) anéor lq ba&ds%gmmam@dou describpd inrExamples 178 and 179
chl orophenyl ) hexyl) - (4- benzyl t hi o- 2- oxoazeti di n- 1- yi ) acet am de (2 07g) I n

toluene (12 Exam mimvan-wtdmum bﬁﬁ) w&(w IjTofycarBonylth

t - But yl hydrop g _ylfém;ﬁ;@ ag( ﬂﬁfwiﬁ stl rred for '
66h. Afte 0 oX1 de ‘di ast er eoi soners
(4R, SS: 4 Wﬁf i@ﬁﬁ%@‘g‘d‘l @ iel QRSR i somer was renoved
by addltlon ofound BH} (&dﬁb@'&ﬁ@ﬁﬁb@ﬁ@q% C463.2; H,6.6;N,

benzyl sul phi n§l1%- oxoazet [ d| n 1 yI )acetam de to the m xture,

crystal lisati id 178, N-[s-(4-m heéhSDRSKYIRIEBlaflyloxycarbbRyimethyly € and

crystallisati
chl>lorophei1§/ &2 1&}/ o- Q-I-ylb acetamidf(lc)jilaﬁtei ws a(?et am de (1.19q,
55% coI B?FQZJ ‘ilg %C) fromthe nother I|iquor.
Spectra and pR9wd . 64.2; H, q#chl)esrl%egnﬁab 1058 requises:{s, 64 36 6t Nol2% | e
154. Ex Expmplel B78. N-[6-(4-Fluorophenyl)hexyl}-[{4- (Hwboxymethyl)benzyl)thno-z-

4R, SS- N (6- (4‘,@@5@@ |- deetamide.( 4- benzyl sul phi nyl -

oxoazetidin-1 Ye' § allél%xgcar nylmethyl)- o
R()(4B zy iﬂ‘e‘goazelgtE Oboy 8%3""
ggnzéﬂxﬁlaﬁe ’B‘ ¢ oﬁ% M ﬂ'l'g’éﬂ%@lgy&a"%o n
dry d| chI oro@%@omu@u@wh%solm§ yjeld, nopo %&@Mﬁdrmp@asad
through the 1.45 (2Hom)yt 1.581(4H) ) RS6(2HNL, U= 76 Ha2), hE84SiJﬂf3471C¢amnllHrda| was
glolng\lfjverrgdt OT32169HQ§ '20900 Whu(raﬁ-tdr 16. 61‘!@)5 3“25(21-1911'1 650 doiéé%e’a” lgrl(illz%g nas
added to %ggd?ﬂdﬁ chyei b R ks lev%lg%}r o HH %’192& %8 (10. 7
The t knt mxture vvasthentrlturated wi th chl orof orm

(100 m) at r ExAmplariid: N-i6-64-Fluorophenybhexyl]-[4-d4-dcarboxymethyhbenzyl)i d was
filtered of f sul annd-dxomdﬁdm-byllphedﬁmlwfmhsteﬁoﬁ&iﬂneOI somer 1 (4R SR)

4. 55 469 s the
(evapor gt o t/?) (ﬁoﬁ@eﬁ&k en was uﬁb\et;q hH»a Mﬁmf[i\é‘}-;%?le gﬁéﬂﬂ’h@iﬁqyﬁf?% %
di astereog H f lﬁ‘lnate
[err]H nr’r{; Da 1 zpajeyb FPI°HHPCW'E%¢ ]‘}"088“7”834 24
(4H, m dm’n]lgh '35@@*9”“ ]ﬂ)e mmm allowed to reaghenooin)temperatirg 81d  m

Ar - H) bev droadrieesy.| Mhldwwaecrﬂtam%ﬁ frém @thy# Mté td glvdthr! title

di met hyl f or ”a%ﬂﬁo 049 156~ ilo(ljnl)ﬂ Op% 1.3gol e
(osesls N s g%%xmﬁa ) “Ei I
prepared 35\ (2)2HBeve] ( Hﬂ)r 37 d409|ﬁ4ﬁh 1d®1lrr5§47 %éom

t enper at ur e adtl, &Hl 13.3H2)t 489(1H, hb7. QSdZ)Zﬁ(ﬁHsn) 7.98 (IHAbmbe.rlza‘.’q(l&blbs) wor k- up,

evapor at i on oExhh@wl&laquﬁ-idﬂﬁdrgrmlm KyI}-4-q4 i sation from et hyl
acetate the t Wl tdlazetidth-9- b{%
correspondi ng ?g 4R, S@&:&@s ? % % %ﬁ'p yil]jlé%gelg |£Ar( {eiomer
40 Evaporation of the filtrate from the above crystalhsauon gave diastereomer 2
contaminated with diastereomer 1 (ratio 65:35) (0.31g, 20%) m.p. 125-129°C. 'H
NMR 3 (DMSO-dg) 1.26 (4H, m), 1.37 (2H, m), 1.51 (2H, m), 2.55 (2H, m), 2.91
(1H, dd, J = 2.4, 15.2 Hz), 3.06 (2H, m), 3.29 (1H, m), 3.57 (2H, s), 3.99-4.21 (4H,

m), 4.82 (1H, m), 7.05- 7.29 (8H, m), 8.13 (1H, bm), 12.32 (1H, bs).
45 Example 182, N-2,4-Dichlorobenzyl-(d-benzylthio-z-oxoazetidin-l-y])acetamide
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- 49 - WD 96/ 19451

PCT/ EP95¢/@kA9451 Exanpl e 158 PCT/EP95/05130
4SSR- N- (6( 4- Chl or ophenyl ) hexyl ) - (4-benzysul phi nyl - 2- :

oxoazeti di n-1-y)acetam de (di astereoi sonmer 2) The title conpound was
prepared from 4S- N-( henyl

&éﬁechl oro&% éhexg A (4-

benzyl t hi o- 2Tesabmentof a3relding Lyhacetis acidrwithhddr ¢ described in
Exanpl e 5 ditborobenzylamine unslbrﬂig cenditipag ddscribéd fap Extrnplef86rgave the title
R-(+)-1, 1" - beom axolout8sisold( fir.p. 132-133°C, 72% yield. !H nmr § (CDCL,)

(dch or ophenys) B Y1M; ddi 1E8RZ Y8 S HAE NVA.36 3RPAE 5.2 s'aﬁzmm de for

L L SRR S A e

[err]H nnr [ BDe7.38 OB, 372 Hz, 2,4-diCIPh-H} v 4k 17ﬂ6cm Found:)C, 55.851'114&
m 2XxCH[ er r ] §.9%. GH(,CEN,0,S réquires: €255.8yHIHH4r N] §.8%2. 87, 10 2. 91 (1H, dd
J=2.4, 15.3 Hz, H[err]) 316 3.20 (1H, dd J=5.1,15.3 He, H[err])

3.22-3.3

NCH er 1] 5ﬂe}lzyl3(4- E;M‘-l ﬁ% m
H 7 0 =
R EARTAT —cqmae gg .ﬁ t@f 2 acmoa 2ysl N

6.1% derr] ({-wnzytsulﬁ[wi-a} -iwqmtamdemmB&gm E;amp)e 1351% 15
Exanpl e 159 4R- N- ( 6- (4- Chl or ophenyl ) hexyl ) - (4- benzysul phonyl - 2- oxoazeti di n-

1-yl) acejqim gQample 183Tm-z,4.bianmwmﬂuaﬁzj Rinptl2koasbitiaim109r aphy of (

t he reaction 3/ I'n Exanpl e 156 and was obtai ned as a
colourless s eI
K (BH%’I ST LA s A ST 1l o
20 (1H, dd,¥ lﬁapéﬁr(]ly'l dd, Jsd.6, 314.8:Hz, &hbn3.78 416 (e 1H, d.15_ 4
Hz, Herr]). Jﬂ&&mﬁz)ﬂss Al 4xesch 14, d, J=1238 B2, SOCHY), #33q@H1 4, J=5,6 J=16. 9
Hz, NCH 20T ] Hz.Nl-ﬁI‘Ii,§ 21&‘193@[!-1 dl‘HfBJSEIZZ 42 (7H, msﬂi{-ﬂﬁ BMEEFH-H) 7.61 BH,@H m
H[err]) 6. 1344 H M- n‘,ENH) rFou%& ]g‘it lgl? ]C1797
lerr a [err

cnjerr]; [er /
Found: C GOE:S'H_'EU%O '%hl{' S:U/S3é[e|’r]3FFérr N[err] qerr] S qu| res: C,
60.4; H, 6.1; N,59%25 npl e 160 . ' _
4S-N-( 6- (4- cmxampmmmﬁs&mlﬂqmbsemﬁﬂepmwmmbmgmﬁﬁw-

1-yl) ace2sn ghacetamide (Diasterebmer@npound was produced by treatnent of

4S-N- (6- (4- clobRiuslREeibtia) ﬁGIS(MBQ-l63°C 45% yleld lHnmra ? SO) 291 2.95 (1H, dd,

(4-benzyt hi 032 waﬁzl i) {
Ex le 4 C, 62%
yi 2|rrg e[err] ﬁror‘?n? agrkii ;ﬁli @O%gzgé%‘g '8 ﬁ EL 4‘.{% ]
2H, t, 154 Hz,

|(4[ err]), 30; og;ClBh-w. saadhﬂm.bm) y-é0179 sm2. H‘zound{e.rs‘q; H,34Q5N((26f;6 m

NHCH err]), C,H,CLN,OX requites: C:58/7; H:MJdN &6%.8 Hz, NCH err]), 4.34 (2H,
dd, J=14.2 Hz, SOerr]CHerr]), 4.83 (1H, m Herr]), 6.1 (1H m

Tek,% 3[7e??] 7(@‘;‘%&' ﬁ)iphﬁ%kfer r%"l ?’%@%"@E"% JLWL“%‘B’S H 6.0;

N, 5.9% eV I N[err]Qerr]S require
5. 9% 3§:[ Colourless solid, t[np 163?-[164%]: 1% 31e1¢ ISH nmrS(DM$O) 3. 08 (m m H).

3.30(1H, m, H)), 3.77,4.19 (each 1H, d, J=17.2 Hz, NCH,), 4.34 (2H, m, NHCH,),
4.66, 4.77 (each 1H, d, J=13.4 Hz, SO,CH,), 5.09 (1H, m, H,), 7.38 (7H, m, Ph-H,
2,4-diCIPh-H), 7.62 (1H, m, 2,4-diCIPh-H), 8.67 (1H, m, NH). V o 1796 cml,
Found: C, 51.5; H, 4.1; N, 6.3%.  C,H,,CLLN,OS requires: C, 51.7; H, 4.1; N, 6.4%
40 - Example 186. N-3,4-Dichlorobenzyl-(4-benzylthio-2-oxoazetidin-1-yl)acetamide
Treatment of (4-benzylthio-2-oxoazetidin-1-yl)acetic acid with 3,4-
dichlorobenzylamine under the condmons descnbed for Example 86 gave the title
compound asac .
olourless solid, m.p. 90—91°C 68% yteld H nmr 8 (CDCI,) 2.94, 298 (1H, dd
45 J=2.4,15.6 Hz, H,). 3.36,3.39 (1H, dd, J=5.2, 15.6 Hz, H)), 3.62, 3.70 (each 1H, d,
J=16.8 Hz, NCH,), 3.79 (2H, s, SCH,), 4.38 (2H, m, NHCH,), 4.80 (lH m, H)), 6.5
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Exanpl e 161 4R- (6- Phenyl hexyl ) - (4-benzylthi o- 2o0xo0azeti di n-1-yl)acet am de
Tr eat ment g odidgsft- benzyl t hi o- 2- oxo-azeti di n-1-yl ) acetic acPCTER2NNIBE 84)
W th di cycl ohexyl carbodi i mi de and 6-phenyl hexyl ani ne by the nethod
described in 40 Exanpl e 29“to give the title corrpound as a colourl ess

solid, mp. 46 47C, 49% yield; Hnrrr 133(4H
m 2xCH err]) (8, 51'1‘&@57 (1241 Hpfn, 3 4cdif izp é[) lem Ph'ﬂ *d.B-u?h

PhCH err]), 2.R3178¢o®" (]Heundcﬁ 5;5:&1'11.45],5\1259%, QMMQ,SBICQWQSZG 5518
NHCH err]),  H,4.43N368% 39(1H, dd, J=5.2, 15.2 Hz, Herr]), 3.56, 3.71

(each 1H, d, J 16.8 Hz, NCHerr]), 3. 81 (2H, s, SCHerr]), 4.80 (1H,
m Herr]), ) 76
cnjerr]; esrr] = %’ dehl&xiab%g&/ &%zg[q;' ?’%’a‘?p gylngtgﬁggun@
70.0; H, i gcif"ﬁ‘ ﬂ&“ﬁ?"% e 7. 4
N, 6.8% compounds descnbe in Examples 187 an 8 Treatment of Nf;i;i-dxchlorobeuzyl-

96/ 19451 (4-benzylsuifinyl-2-oxoazetidin-1-yl)acetamide with mCPBA gave Example 189.

PCT/ EP95/ 05130 ‘ Exarrpl e 162

4RSR- N- (6- *mlm( W ngg&a? R ti

yI)acetam?] '&r¥ ;%\ b f‘%"l’f‘“ nl 098mm|)
in dry tol uene €0

d with ti LV 14
0. 0494rmo ) areowseps% op- 252 Mol g mpnssr'ai"prsns"x' "

stirred for 607=|414ad6£8§'1adﬂ).t3é5.tb118 (/Irﬂ.htldaJ-z l48fiz;[l;l;).|31ﬁ86tl4(each lH d

R- N ( 6- phenyl het912)H, NCK))73.85,14. bt @acix THz& Ti=12. aﬂzlsmm,natmﬁed,(%(}m

0. 487mmol )15 n NACH.R! 4199 e1H, i )i@f(maﬁtwmmﬁ tlﬂlevlm.m , BA-gpL es

and t hen i9%%‘?§n*’%ntﬁ4-& P2 €Y Hif A0 salgig! g5, N U 140
'[Ig q ur 1'Ca

1. 02mmol ) and ?u?egg'ﬁkplﬁoé V\?Sh_%o gj;z i on" by col um

chr drmat ogr aph 1 et hyI acet ate et hanol
and recrysat| Iml’ hinyl-2-oxgazgefidin-1as a pal e
yel | ow solid, yi)qmetamﬂe(mistiiegne@% yi eI d). [err] H nnr [err] “(cod [err])

1.33 (4H, 20 206ibbmeess sdlid, m.p: ILssBﬁsePeFBsm éiadﬂehrr]a)(uﬁs@? 2(A2,95, (11:1—&4

iy el T 5(; % ‘*d”*‘ VLAY e
4.12 (each 1H, oy I 12. 8
érﬂi

Hz, SOCH| er r] ) !Lﬂ 37rK§HNFb-P S4EUST @, m
2xPh- vwrlaaﬁdm ,Foygd7C, 537,EH7&3 W, 6. 3%
Clerr] H er2§ N[@S%} (Oc“gii,;CﬁlS\I,()gﬂmqun'es CC§3H? H4.3:N, 66% N, . 6%

Exanpl e 163. NExdmple- 1l89.uN-s,armuio}bﬁeiwm&béﬁyﬁﬂpﬁoﬁwmwmhmmzyI t hi o- 2-
20 oxoazeti d| get am de ‘ Treat ment of

4-(4-allyl

fl fjorgphgngrg/h §§' é(sf r‘gg gﬁ ﬁﬁg g ¢}Bt rrglg %é%\gg?éégbq qHE%%ze 85a
gave the title s 3e/0¢ 818 (gach dE 37 p=17 } 3, dled

(cbd [err]30 1. NHC (466 4.77 (¢mh 1Hnd, IxiG4 HHW,CI-P, 9 dH, 332741

CH err] Ph), 2.38-diCHPR-K)R,3845H, $,Ph-H), 7158-72.5942H A, 3 m[actﬂl)l:l).ss ae(lHilrh m
NCH err]), 3. 3NH).3F&ind: 8151 %6H, 425Nl 6.4%. € CI,HIGSHQW& @351 ABHA. (each
1H, d, J=16.6 ﬁNCH[err]) 386(2H S, [erT] 4.83 (3 m
err]CHerr] EmJleerM (3§,4¥)-XG %E{#Fluorophenyl}hexyl)-(3ocl|loro-4-benzylthio-2-
35 oxoazetidin-1-.yl)acetamide
a. (SS,4R)-(4-Benzylthio-B-chloro-z-oxoaxetidm-l-yl)acetlcacid
A suspension of methyl [(3S,4R)-4-benzyithio-3-chloro-2-oxoxazetidin- 1-yl)acetate
(2.87 g, 0.00957 mol) (Example 305) in methanol (50 ml) was cooled to 10°Cand
1IN aq. sodium hydroxide (9.6 ml) was added over 40 minute. The cooling bath was
40 removed and reaction was stirred for 30 min, evaporated to remove methanol, diluted
with water and washed with ethyl acetate. The aqueous layer was acidified with
dilute hydrochloric acid and extracted with ethyl acetate (x2). The organic extracts
were combined and washed with brine, dried (MgSO,), evaporated to an oil.
Precipitation from ether-pet. ether gave the product as colourless soild, 1.15g (42%,
45 m.p. 132-134°C). :
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m CHerr]=CH), 6.0 (2H m NH, CHerr]=CH, 6.94 (2H m 4-FPh-H), 7.10
(2H, m ?,0_96,19451 FPh-H), 7.39 (2H, d, J=8.3 Hz, 4-CJ err] gidrmrdsosize 8. 02
(2H, d, J=8.3 Hz, 4- qurr] al Iyl Ph-H) 30 Tr eat ment af

N- (6- (4-fl uorophenyl ) hexyl)-4-(4-allyl oxycarbonyl benzyl t hi o- 2-

oxoazeti di n- 1 yl)acetam de with nCPBA foll owed by recrystallisation as

descri bed &@*&WE@TMWIME'){MMM“&&MMW 1-
Exanpl es 164yk)mwlﬁiile 35 Exanple 164. N (6-{4-Fl uorophenyl)hexyl) 4- (4-

al l'yl oxycar bwmhﬁmbykwhnilwué hﬁmoﬁémbwﬂ%x&mehhap

| d..
[orr1H N (Hithe &My ﬂ‘é éﬂé m;eﬁi‘c;s?? é@ﬁ?gtggagéggw&
t, J=7.6

b TS ?}g nga pod ke by @mcw 3 Siitach

3.76, 4. 09 (elmi6.5Hz, NCH,), 3.83 (25,@‘ SSCHHL J=]=)7m,am4mmeda=1m d,

J=13.2 Hz, SBeHHYr5.BY (1K, MONHIH6.95) (2H] ar, 4}5Ph-H), (2H, m44$Pl(HM730(5H m.
qurr]CH[erpﬂ, 5 37 (2H, m CHerr] CH), 6.0 (1H, m CH[err] CH, 6.47
(1H, m&o , 6.95 (2H, m 4-FPh-H), 7.10 (2H,m 4-FPh-H), 7.36 (2H,

?1 - cerr]all ;Teﬂﬂnﬁ—g‘ of %ﬁ%{ }“@5%{35%“@4"3"6“2’3 %?—lérgglog)ﬁspnzylﬂuo-z-

q r] H er r | #3qagetidimylayl)acesamida with y3CPHA underahe ondisions described for
- - Exaroples 2 48d 3 gave the compounds described i in Examples 191 and 192.
PCT/ EP95/ 05130 Exanpl e 165. N-(6-{4-Fl uorophenyl }hexyl )-4-(4-

Tyl b |
(Di ast et Boi DESimpane. isk%,‘ﬁ!i-NTé gjﬁﬂ?@h@?? mp, 115-117[err]C, {
218

53%yield. [ i 199 & 4xCH err]),
2.56 (2H, t,C9k flessﬁfh yield gii 31.6{8Hom, .
Herr]), 3.24xCH,),2.56 ¥, td= [GHMI) 332:0H, ;. Micﬂ,msza 4.3 ¢éach HH, d,
J=17.2 Hz, NEH[72 He)NCH,))4.08, 4.33 (eagh1H, d, J=1313HzSOCH)24.87(1H, §Oslﬂ6err])
4.65 (1Hg mHhDH.)4s 8¢ (1R, J=n. 6@G 5,641 H}a 379;% nm4-1=ph-

CHerr]= 2@.1(}“(41# ??z JH)6 (lgbi H)é 5 7 10
(2H, m 4-FP 0 H
g ACf%ea L?HQ?@@ Eger“rf?éergﬁle?res @0 6;£;¢(‘ H, 6 3 N 5 3506/:‘2 N

Exanpl e 166. Examp MFI(G Mﬂ%ﬁthewlMMWul phi nyl -
oxoazeddii- 1bsrizylsalp l@oﬁﬁnﬁm A solution of

M zmﬁ%‘*ﬂw g" %%;mza%%‘ BRI,

trlphenylpho
tetrakls(trlﬁ é'ﬁ %\H%?Qgﬂz)edﬁéﬁ(llﬁ & J=3| uti on
72( . d, 1-2 Hz, H,), 69 -FPh-H).709 (1H, m, NH), 7.10

30 (2H m, 4~FPh-H), 7.39 (SH, m. Ph-H) v c=0 1809 cm-l, o), at 25°C = +75.3
(0.908%w/v CHCL,). Found: C, 60.2; H, 5.9; N, 5.9%. CuH,,ClFNOSrequxres C,
60.2;H,59: N, 59%

Example 193. N—(6-(4-Fluorophenyl)hexyl)-(3S,4R)—4-benzylﬂlio-3-((R)-
hydroxyethyl)-2-oxoazetidin-1-ylacetamide '

35 (@ (38,4R)-4-Benzyltlno-3-((R)-(t-butyldimethylsllyloxy)ethyl)-Z-azeﬂdinone
Treatment of (3R, 4R)-4-acetoxy-3-((R)-(t-butyldimethylsilyloxy)ethyl)-2-azetidinone
with sodium benzylthiolate as described in Example 1a gave the title compound as a
waxy solid, m.p. 69-70°C, 95% yield. !HNMR'$ (CDC13) 0.01 (6H, 2xs, SiCH,),

- 0.83 (9H, s, tBu-H), 1.13 (3H, d, J=6 Hz, CH,), 3.14 (1H; m, H3), 3.82 (2H, s,
40 SCH,).4.15(1H,m,CH CH) 475 (1H, d, J=2 Hz,H4) 5.36 (lH br s, NH), 7.28
 (5H, m, Ph-H)
(b) N-(6-(4-Fluorophenyl)hexyl)-(38,4R)-4-benzylthio-3-((k)-(t.
butyldimethylsilyloxy)ethyl)-2-oxoazetidin-1-ylacetamide
Treatment of (38, 4R)-4-benzylm1o-3-((R)-(t-butyldlmethylsllyloxy)ethyl)-2-

45  azetidinone with N-(6-(4-fluorophenyl)hexyl)-1-bromoOacetamide as described in -

Example 85 gave the title compound as a colourless oil, 54% yield. 1H NMR §
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pyrollidine (0 0489, 0.675mmvl es) in dry dichloronethane (1m.). The
reaction xture was stirred for 22h. Purlflcatlon bYpcEPEPH8M5130
chromatograpﬁy eluted with +#  CHerr]dJ[err], .
CHerr]C[err]:acetone, 50:50:1 CHerr]d[err]: acetone gl acial acetic acid
and washing 20 wi th di chloronet hane and ‘et her gave the product as a

col our | ess soldDCl;M0M1 (6H52xs, SiCH,).1B8Z(IH, A%4Bui-ED,ci).07 al-l,]dtU:Ea\Rz,[eH;)]l 8.DVSO)
1.26 (4H,. m 26@1&%r4kc )256(2H., t.7=8 B4, CH AY), 3.14 (1H, 4,

(2Hl m
CH err]), 9;63%3% Okz e 2H
velrrh, gzéé B ERAEH

m 4FPh|§) 'anhZH):Ph- . 7.47 25 (2H, d, J=8 Hz,
4-CQ err] al I yﬂcPfN- 4-F1moplmyl)hgxsd)-@SﬂR)-d-beﬁmdﬁq-&(ﬂ;)-h&dm):yetnyl}a-( 1H,
m NH), 13 (l¢toabetidieTr@acatamideround: C, 60 9 H 5.9; N 5.7%

C[err]H[err]FN[( é&%{; r,{ﬂ %_((ﬁ)_(pl 2: H 6.0, N 5 7%
55 opy| ey P m(% o F’H“‘le (eg: tsTpplesignd

(Di ast er (50 andamolar solution of

. N (6- {4- f | uorteiEmylammoniu ﬂnor(ldﬂmm&@mhéﬁmqmbmedzmesoluuonwas
oxoazet i di n- Ireflbxesifer Mhdus(moﬁa'BﬂF&MbB)nmoieMMMcchﬁméh fone (4
1) (085 opanc: IAHRCDENU TGS Sl e s

2-1 0dopr 0paNashifeparaed and B z.mgg aaee qwa g‘gﬁ, room
t enper at ar.ed Y L% AN LY ex

acet at e. S(S'F E by @)Y?Qoég‘? gﬁa% r}\' ] 1se ﬁl?sq err])
and evapor at e"l?e "r’églgb‘{‘}ea‘?ﬁﬁaén )B%rPflloasﬁcv:'ﬁ*%rYéﬁ@g H¥W

usi ng a) et hy(Cda} d121.2KH1H,)med hyﬂﬂﬁt@ﬁﬁ &-34d Hnbne) IO 5612, I8z ut i ng
sol vent s. CH,An), 8,20 €3H, mmcmemmmn&m(eﬁ zmmﬂnmmtcem)hmpl I'tle
conmpound as a2M)kSCRHVESAE (1H, m, LENHj'd g§VR [err]

(CDA [errdy) 17 85 75 (ZH =7.5Hz),
SR ot v Eéiﬁdas LR

(1H, m, 6. 8e\lwlrwethyl)-2-me tigin-1ylagetarnid iastereomerzw m. Found: C,
63.05; H, 6. 4B'pa1n;en5oQM-(G-(&ﬂuoraﬂhenyl)ﬂdptyh-r(]SSmwtjeﬁ{thhic}-s-((le)qu| res: C,

63528 H, 6 Q@drd&yeﬁ;yﬂ%ﬁ&nudm- -ylacetamide with mCPBA as described for Example 2

l 0,
PCT/ EP95/051 v ;Qp oafm’ °“'1§” mh‘g A C 1% y‘é% w her e
prepared in 13’1 eﬁ)f) t, 128'Hz,
N- (6-{ 4- FI uor lﬁ“ 0 (1H, m, Hy), 3. 5(4 . m, NCH; +

propyl oxycar ﬁ;_a} 14 Cmr%%éﬂttm&d 6.%4'66?:@3‘13@ xim, FPh-H),
(Di ast er eoi so‘hﬁ-ﬂ&OGH m,Ph-H+NH) V =0 1782 cm™l. Found: C, 63.6; H, 6.7; N, 5.8%.

30 CpgH33FN,0,S requires: C, 63.9; H, 6.8; N, 5.7%

Example 201. N-(6-phenylhexyl)-(4-(4-methoxyphenylthio)-2-oxoazetidm-l-
yhacetamide _
a Methyl-(4-mthoxyphenylﬂtio-z-oxoazetidin-l-yl)acetate

35 Toasolution of 4-(4-methoxyphenylthio)azetidin-2-one (H. Guet. al., J. Org

Chem., 1990, 55, 5655) (11.6g, 55mmol), methyl bromoacetate (9.2g, 60mmol) and
tetrabutylammonium bromide (1.8, 0.56mmol ) in dry THF (300mI) was added
powdered potassium hydroxide (3.4g, 60mmol). The resulting mixture was stirred for
two hours at room temperature.before water (100 ml) was added. The solution was

40 extracted with ethyl acetate (3x150mi portions) and the combined extracts dried
(MgS0y4) and evaporated. The residue was purified by flash chromatography on silica
gel eluted with ethyl acetate / hexane (1:1-52:1) to give the product as a solid mp101-
103°C, 58% yield
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Creamsolid, mp. 113[err]C 68%yield. [err]H NWR [err] (CDCl[err]) 1.03
(3H, t, Wwolecholi®1 CH err]), 1.30-1.60 (8H, m 4xCH erpdnEPsn8Go( 2H,
m CHerr]J]CHerr]) 2.56 (2H, t, J=7.6 Hz, CH err]Ph), 2.90, 2.94 (1H,
dd, J=2.4, 15.6 Hz, Herr]), 3.22 (3H m NHCH err], H[err]) 3 94, 10

4.22 h 1H 404418 h 1H =12. 8 Hz,

SOCH[ é??f ), HﬁMlﬂs%D@é qd}'qj‘jé 2:15% Hag)) é—-}‘éﬁ% Ad, 1F56155 r(imim

|(4[2 arr]m) A C%[an 5 115:&1%42@&“& 1H, d, J=18.00H1, NCH! 3%0E§’lg H)scﬂ )36

[err] 1795 c E‘d-,r(rl P‘gﬁﬁi %(Z%fi-i(ihzefhl’ﬁ-@ %‘3§ Ebeﬁ'ggbﬁ%

E[x er r} H ir g ] M[(Mﬂmgoxymm&)ﬂaxmqﬁdmbynmm H 6. 7, N 5.2%15
a e

et thoxycgr bw’[%"&?ﬁ { ﬁ |é% ig Egzlieht{i?'g “Idf“ 13'1) (5 28,

(Di ast er eoi sg%‘“"i mm |“Eaé 39 +%is°lﬁﬁl¢p‘ QfBbNQPF’é‘N] C.

[err]H NVR [ & dﬂox{mmﬁrzohﬁmdnmr&cﬁwwmune@for 1%hr5ind evapdnited to

200%) ?Hf‘i)?&d%% Hlhee Gty ] ad 5380 s nd i i iR Grd o whth oty
7.01(5H, m, hydrochloric 3cid agd Oextragtet! with ethyl ateteX3x#()0ml) . The cdmbined C, 62. 6;
H 6.3, B eﬂﬁ/a&; %Mﬂear(ﬁgﬁvfﬁrédaﬁﬁwaﬁarmﬁépmﬁaeﬁy feerystaifsafion N

N (0 [ 4- FI uotBEFABHIGIFR 4 8ve e Dioduciis 8. Jsie sl Mp 35-18°Co25% yield
Krogzez i g: n- 1H/NMR 8 (@DClY) 2.80(1H, dd, 92l 9StHAH,,), 334(1H dd, J=5,15 Hz, Hyy),
UOL %ikg
OX(()az[et i di n- J”.' I %é’]t(gﬁhéé 3{#2)64;'0 %ﬂhghéﬁta IB&@%E@ Oglﬂéx‘g E 166 ‘

gave the 6.40:(LH, b&dﬂﬂ)ébﬁ?o(zbls daJ=fo8 Ha 2.6Bb-1Di 7.35 629 diiJebB. HL&SHH'HNI\/R

[err] 1.%2¢ (4HN metho ) n-f- l)ﬂ
IR B s T e ﬁzﬁmmﬁ?ﬁ‘iﬁ on
KI— (9; Elzl HrlPI 1846), E><4gnﬁrmndl7in Dl\r%F (50ml) was added to DCC (1.6g, Smmol),
uo
s Y Y A A E—
‘1-yl ) - 4-car ba)m%ﬁzam + 18) Smmolhandcthe mixeure)stimed for 2 hawes @breem tefrpgrat@e.l

ol ) wagg di mlueéiadeqzsbm %slahawmt u{:éﬁmeaedadﬂ il %&kﬁ&d' gfi eat ed
wth a sol ut trlrretalvjlsu Id

over a ﬂf‘gd ? ?’F‘#‘F fagors Wéﬁt‘”‘vbﬁ@cf)é’;ggﬁﬂg%u& ?EZ%
resi due was flash chroimnmgmp(hg roasiliod gehusing hmnelethygawm(hﬁp rExaporadonef hanol
[Pa)) 3! et g sacorh L sOEEIE el ORI 7
Lerr]H VR | SFEYMR égcma) {1, 41 (5, m, Gl GBI ET Bz cio, oy
2.9 (1H, 28ld, 1H, dd, J=2'215Hz.1§3a3|'318-3:361(5}ﬁni3@£( ,,).n:) 78 8H, s} O m, 4.86"
(ar M) 2o Fhoiaob (el 1, o, 1215 H2) Nk}, 4 65 i 1, %29 ”987 0
- . (2H, d, J=6. 8 Hz, 2 6Ph-H) 7.14-7.39 (7TH, m, 3,5Ph-H.Ph-H).
Example 202. (4R,SR/4S ,SS) N-(6-phenylhexyl)-(4-(4-methoxyphenyl)sulﬁnyl)—2-
oxoazetidin-1-yl)acetamide
30 A solution of N-(6-phenylhexyl) (4-(4-methoxyphenyltluo)-2-oxoazeudm-1-
ylacetamide (2.5g, 5.8mmol) in dxchloromethane (100 ml) was cooled to-70°C and a
solution of m-chloroperbenzolc acid (1. Og 6. 4mmol) in dxchloromethane (100 ml)
added dropwise with stirring over 60 min. Aftera further 3h at -60°C the reaction
mixture was shaken with a mixture of saturated aqueous sodxum sulphlte and
35  saturated sodium hydrogen carbonate. The orgamc layer was separated washed with
brine, dried (MgSOj4) and evaporated toa sohd whlch was titurated with ether and
~ filtered. Two recrystallisations from ethyl acetate gave (R°R’IS°SS) N-(6-
' phenylhexyl)-(4-(4-methoxyphenyl)snlﬁnyl)-Z-oxoazeudm—l-yl acetamide (0.4g,
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WO 96/ 19451

PCT/ EP95/ Exanpl e 172. N-[6-(4-Fl uor ophenyl ) hergi/Episas(3o-
met hyl oxycar ony'rl benzyl ) sul phi nyl -2- oxo-azeti di n; 1 yl]- acetam de -
(Di ast er eoi somer 2) Treat nent of

N-(6-[4-fl uorophenyl ] hex- °§YM %: (4- net hox car bonyl benzyl t hi oz)- 2- 5
oxoazet i di n- 114%) gupt 123 @S ﬁ“‘iﬁSﬁBﬂ“és 65: N, BAe:i G24tlaoMpOeS requitesi & gace
t he titks 1CHMBSUNI63% a waxy solid, 26%yield. [err[H NWR [err] 1.34

G35 1 bkl s, gan syl RN Phetslbbol g Gpehrpnenypen-

7.12 (2H, t), 2-bxoazetidih-1cl)acttafid¢ 2H, d). v [err] 1795 cnierr].

ggugg g 1. 2;%:;9@3%8, ot the fwate gat éxq}&rrg[shﬁq%iéh%%&mp%ﬂmequ' res: G
N- (6- {4- Chl or glpnmsqumwn)sﬂma(tqgweagummxwmﬂﬂskmmﬂm@mrpm nyl

- 2-oxoazeti di gy und. (Di astereoi soner 2). Treat nent of

oxoazet E.h'n"ilq&?efﬂfepaﬂrﬁi M&*z&éﬁ%ﬁ%’ b3ukihsbanits; 664 Heopr opy!

I odi de ALk Ny S99 net hod described in Exanple 169 gave the t|tIe

oo ey 18, Ehhoie 204, JC. phikibestaaShiinafphent by e i ProBlilla-C

61.47; H 6. 4zi)a¢etalelds2% Exanpl e 174.
N- (6-{4- Chl or ﬂmanwxﬁdrwvd-bmymxylmwmmd mﬁlmwdmzeﬁuﬁul-phl nyl

22T Skl S g SRR 0 Byt 0 T
oxoazeti di n- 1sglm)cm:eﬁmmhttnop®bembmacm (@dge i 1@inol)in dichlororhéthane/{100 mi) propyl

l:g(rjr;ogﬁnd as a | te @?W%ﬂ"ﬂ@}gﬁé‘%nﬁém&}ﬁ? agé?ﬁ }\ﬁ@g{%

~(cod [err]) 1nn8u{e.-.wsah witly a migture of sawrated aquepusrso digm sulphigg andH ), 1. 81

(2H, m, 2.56 gatinated sodium Hyd2bjien caﬂ)oﬁﬂte(f!‘lieo iclayer ted w"a'iheﬁ'@th 3.23

ﬁﬁ“’ dm)J > ?gbgﬂgﬁﬁei?ﬁ%g?{ipmfm&’ﬁéﬂ 0 a SolK 3" fi 00 o "é¥ é‘fac 7.06

s ng:?w:gmg)%;ﬁ*;;g;m JERNTIECN
o 6 cgcy) 4

?Bhgls? Q’g?f 28 ﬂ)enz ”ﬁi-(s.'p”ﬁ:y hexyl)+(4-3,4-dimeth oxyphenyltzlfaio)-z-%\:toazetidin-l-

N- ( 6- {t4 ghl or1 gila@mhidtexyl) 4- (4- car boxybenzyl S?:E)thl nlyl 130) h et iyl

oxoazeti di n- G anpl e Wi e

I odi de 35 ﬁ¥| r@@'ﬂ@@@ﬁ‘ﬁ%@?@%ﬁ e 16gpgave the title d

conpound as aSMmma(09g. 39mmehcwvas, dissoved iretianoh(pS0mi2 2@ 3,4- 33 (4H, m, 1.40

3H, t, Jo¥ , dd,
S &5 128 7Hz gﬁhzé%\ﬁ( 9? 3 Tmol) adae Msgl)verfoﬂl L gngJ d
17. 1|-|z) 4.01 Cyhﬂstlbzx gmtrgggsm(gqg Lﬂemgjxmre

7.2Hz, 7.01 ( Mfter lI’ﬂ)mtheﬂ@hd ﬁhbudii wak cooRA44159C and 2ol oft4-acktoxyBzetidih) .
7.34 ( 2H, d, 3. o%xg (4.3g?3§“§2:t) i etﬂgncfl %g_(‘)ml‘} way added d?‘kg\%se over 15 minutes whilst
maintaining the temperature at 5°C. The mixture was stirred at room temperature for
30 60 minutes and evaporated 10 dryness under reduced pressure. Water (400ml) was
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 titurated with ether (400ml) to give a white solid which was isolated by
filtration (4.1g, 52%) m.p. 145-6°C. .
35 IHNMR 3 (CDCl;) 2.85 (1H, m, Hj,), 3.31 (1H, m, Hsb) 3.88 (3H, s, O-CHj),
3.89 (3H, s, 0-CHj), 4.92 (1H, dd, J=4.92, 2.30 Hz, Hy), 6.30 (1H, br. singlet, N-H),
6.85 (1H, d, J=8.30 Hz, Ph-H), 7.00 (1H, d, I=2.04 Hz, Ph-H), 7.09 (IH dd, J=8.25,
2.06 Hz, Ph-HD.
b. Methyl-(4-(3,4-dimethoxyphenyl)thio-2-oxoazetidin-1-yl)acetate
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Exanpl e 176. N-[6-(4-Fl uorophenyl)hexyl]-[4-(4-

(al Iyl ox I nmet hyl ) benzyl )t hi o - 2-oxo-azetidin-1-yl]- Wﬁﬁm

Tr eat nen%’cog#é?%‘?(% (al Iyl oxycar bonyl met-hyl ) benzyl t hi 0) azeti di n-2-one with
N-(6-(-4- f I uor ophenyl ) hexyl ) -1-bronoacet am de by the nethod
described in Exanple 85a 45 gave the title conmpound as a ol ourless oil,

16% yi el d. [ Sodium hxazidedPiSg. l@mmlp in dny)DMF330ml) was cooledgo¢$9C anda 2. 56( 2H,

t ), 543_ 00- 2 Wlutibh oméz A-dmehétyphen§RRio)akktidifD-one33g A0 Mol in dry DMF

PCT/ EP95/ 05 1\5%‘“8 was a %9 dropwise oygs 15 mingqnser a gitrogen atmospherg at -SRCs dfter; 1y |
4 88 ( 1H, dd)1snﬁ:s2:aemymxﬁbaceme (2g,12mmél) %ihdded)m oﬁe is(ar:tidn, and, thé miixtére30

N (6- (- 1 PuoPURARE s frogm Nﬁ“{’%ﬁ“{ﬁ TSR YO RO AN o

2- oxoazet i di nnto-bying dicewater and ¢b9- mogamlamauason as

descri bed washéﬂnﬁbﬁﬂ?b&)zdm t{ﬂﬂ ellF6il
s e e e
acet am de ( Dia iveltmmdudt)ask@ellwwilem@ﬁgsﬁﬂﬂ .solid, 16%yi el d

m p. 132- [err g?-%rx Emﬂﬁgﬂ '
qerr]H[ggr]ﬁNEFJ'& rr‘? re U|res 1 g{&ﬁ 6.6; N,

1% g mg to the general proce ure of Example 201b and obtained as a
N-[ 6- (4- Fl uok ml;\e@nl ) hexyl]-[4-(4-(allyloxycar bonyI met hyl )

W e bryst Qifﬁéﬁ-eb 1 i-diniethox g o’ 2 Sl Baeidirl Pacslarpide,,
Eé( g; :\Ie 5. 1(V<Pr¢;{amddcbbmngt5rt[legerietilcpmckmmmdilﬁxmpleancﬁﬂdﬂbtained@sd N, 5. 2%
Nr[gp(4 uorglf)) en gi‘mlﬁ(f?c mgﬁ[?] ‘B‘C,gg PR (H,1,1=1.6

oxo- azeti di nHe, 5HFrHa CH,). 3.37 (lH dd,

SF[G (4- fltuguasmi,)ﬂgaxm :{%(éﬁch(mldrhhemﬂamc By, 8 6H), s n),gxr |
oxo- azeti di 0 a e
166 gave 4rb9]‘ﬂ§»h-&f4§ @géﬁg@& @ éﬁ SPQH $h£¢{¢l&%ngam [(ranr)r] H
NVR [err] (cmrapmle]zos1(4mss/4srsma)N-(6-phenymatﬂ)-((m,4ﬂ) 1.58 (4H, m, 2.56
2H, P 16. 9Hz 2.90
ElH dd, ég- aﬁ'ﬁe %@fsé'i’%'%ﬁ;"%amg' i )gﬁ"ﬂ'dﬁe 5.3, 15. )le)

3.64 (2H, s) P@a@ﬂ acpprding o the-general procedygeof Examples ?.ﬂ?&ﬁjand gbtammedasa bnj |
6.91-7.26 25 eﬂ&vlguﬂi%% yield. Exanpl e 180 N-[ 6- ( 4- F uorophenyl)hexyl] [ 4-

(2= car byl RS 1351 A HCRACH R B Wb
sol ution of ﬂﬂfl’mzﬁ 15-3a504Hhankli) Mz NH-GH>), 3.43,3.82(2H,dd,J=17.0,17.0Hz,N-
(4- (car boxynmgt M&m otgxfﬁom?e” @ﬂaﬁstm.emﬁa (1.5g, 3mml)

in 30 dichl r ane tntil a pale bl'ue col our
persisted. N3 ﬁ“'ﬁ&

Example 207. (4R,SRI4S,SS) N-(6-phenylhexyl)-(4-(3,4-.

dimeﬂloxyphenylsulﬁnyl)-z-oxoazeﬁdin-l-yl)ae'etamide

Prepared accordmg to the general procedure of Examples 202&3 and obtained as a
30  white solid m.p. 126 - 128°C, 26% yield. : :

1H nmr 5 (CDCly)  1.35-1.59(8H,m.CH;CHoCHoCHp). |

2.59(2H,t,J=7.0Hz,CH,Ph), 2.78( 1H,dd,J=15.0,5.0Hz,H3p), 3.28(2H,m ,NH-CH3),

3.47(1H,dd,J=15.0,2.0Hz.H3,), 3.87,4.20(2H,dd.J=17.0,17.0Hz,N-CH)),

3.93(6H,s,2xOCH3), 4.51(1H .m.Ha), 6.73(1H.s, NH) 6.98-7. 28(8H m Ar-H, O-Ph-
35 (OMe)y).

- Example 208, N-(6-phenylhexyl)-(4-(4-chlorophenylthio)-z-oxoazeﬁdin-l-

yl)acetamide

Prepared from 4-(4-chlorophenyl)azendxn-z-one (H Guet. al., J. Org. Chem., 1990,

55, 5655) accordmg to the general procedure of Example 201.
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purged through the reaction, the m xture allowed to reach roomtenperature

and " wéseprkated to dryness The residue was crystalli pedEposasias hyl
acetate to give the title :+- conpound (0. 49g,33% mp. 160-61C. [err]H
NVR [err] (DVBO-d[err]) 1.26°(4H m, 138 (2H, m, 1.53 (2H, m,

2.54 (2H, t, J = 7.6Hz) 14 (1H, dd, J = 1.6, 35 >12Hz),
3.57 (2H, s) W@%W&ﬁ&lwsebd,(@& Iﬁ_&-fnﬁz' 8% yield 51 gHz), 3.80 and 4.10 (each

1H, J= 13. 2HAY NMIB8 (CDel ITI33Z4IQ.5m.7N€H Cm) , 1.432H] i, CHYCH,PHCB, (1H,

b

(car boxy et hyf‘%tzﬁﬁ ﬂﬂkﬁﬁ"?fgﬁ%ﬁﬁfzﬂwfg@iﬁah%g-z3 153

(Di ast Flr eorr?rl-lz, H3a)- m, p)aBid3r(18f dd,He=5.0; 13.8 &ze Hhplo 81780400 keack: .
tallisati mer

(ratio 655535>"? 0‘93“*{%@ HRSNERED 12 O, 09, =23 SO P RIS G bee,

(DMSO-d[err] Yt 26 (4H, m), 1.37 (2H, ), 1.51 (2H m), 2.55 (2H, m), 2.91

glgg Zd21~](4 Exaﬁn 16209, HZ04Pheﬁ ylthio}-N=(4-phenyh-2<dkobiktyl)aidtidin-2>ond 2H, S), o)

12.32 (1H, bshg'o aﬁ%oled @3 ?\ggllé%)l_&ohmoh oz‘ 4-&1enylﬂuoaz(e§!d_{h-ﬂne 8wat% l‘.e et. 7’

N- 2, 4- Di chl orabb&r¥at Prod., ﬂ@ﬂ&,ﬁﬁ(& 373) 6k9§zklmm3.lstya-9ldm&ﬂamn0mum

- 55 - . -
ST EP9E /1851?;%399111;@’@%31 mmol) #nd z %hen?'lbrllxltag 2;0ne (Tetrahedron, 1970, 26,

- 1-yl)acetic @1m 13 831‘“01) “‘ £13 aby W@%Eﬁ%%ﬁ%@l ons
descri bed f orpdussiuni kydiéxige(ksg, BQm‘mdl) and the mxxmmml ro&sl Tor2 !l £S S

lid 129 2. 93
207 (11 " da, et eraneiiiel, Walds waf bided sa e ol by &W%
ggi E r]), X 54 drizdi(ﬁg_isoa end emnt;m | to@n matégnz wﬂ%ﬂ@eﬂﬁ) ¢m?)(b@64%-5|(())1sH
errins Ve the prodiict as a ickyshabliriel solid 41 2ol m
7.20-7. di C 1 J=2 Hz,
2 4 di C1Ph- H)! %ﬁr‘ Dﬁ?’ﬁzéﬁﬁgﬂr EEQGFP&CB:PE%?# &‘?Hz%h*'ﬂsa)v 6. 9%
(T:[ er{] H ter r% G.44(VH. Ndei=3.GN 81 RS Hﬁ,qamesm@acaamd 151845 Hz, NCHS§), 821 10
reatnent o
N2, 4-di chl or(ogéﬁd I"2(34 ben%ﬁ‘{)h? 9734&%3?(‘3{"? glel acet am de with

MCPBA f ol I owdkpund: €c70.0:H.55.9i NA-#%5 CroHygNOpS teadlres:CEKhlnill,eiﬁzNamﬂ%S gave
t he orrpounds described in Exanples 183 and 184. Treatnent of

e R e rep SRR o e S S o
N-D|2 4- Di chl orgeinerak ptocédurk ofiExample 209.nThe R)o:and (S)t 4phenylthioazetidingries ﬁmle'él am de
ast er eoner I, 0 .
Eerr]SH nnr [eE’gaj)m ﬁ\?&l&ﬁg 283 &F‘gég':ﬁ%]fh%yé@ Bemﬁéée%ﬁghg{n é%@é\g %h"’r] ),
3.15, 3. 18(1H@@mmma 19859998 H err]), 3.78,4.16(each 1H d, J=16. 8
Hz, NCH[ ex 3.85, 4.14 (each 1H, d, J=12.8 Hz, SOCH err]), 4.33 (2H, d,

A d éo - | Exaygle 210, (S 4-Phénprbilo)- .4 neJny] Y odnabikadfub Eon P

Colourless oil, 54% yield
IH NMR 8 (CDCly), 2.63 (4H, m, cuzco + CH,Ph), 2. 85 (BH m, CHzPh + Ha,),

. 3.44 (1H, dd, J=5.0,15.1 Hz, Hyp) 3.73, 4.27 (each 1H, d, J=18.5 Hz, NCH)), 5.21

30 (1H, dd, J=2.3, 4.9 Hz, Hy), 6.97-7.40 (10H, m, Ph-H). o

' Found: C, 69.9; H, 6.0; N, 4.4%; C;oH;9NO,S requires:C, 70.1; H, 5.9; N, 4.3%

[a]p =+ 92.7° (¢ 0.49, chloroform, 25°C)
Example 211. (R)- 4-(Pheny|thlo)-N-(4-phenyl-z-oxobutyl)azeﬁdin-z-one
Colourless oil, 63% yield

35 !HNMR 3 (CDCly), 2.63 (4H, m, CH,CO + CH;,Ph), 2.85 (3H, m, CH,Ph + Ha,),
3.44 (1H, dd, J=5.0,15.1 Hz, Hjy) 3.73, 4.27 (each 1H, d, J=18.5 Hz, NCHj), 5.21
(1H, dd, J=2.3, 4.9 Hz, Hj), 6.97-7.40 (10H, m, Ph-H). |
Found: C, 69.3; H, 5.9; N, 4.4%; C;9H{9NO,S. 0.2 H,0 requires:C, 69.4; H, 5.9; N,
4.3%; [alp=-88.7°(cO. 47, chloroform, 25°C)

-63-




J=2 Hz, 2,4-diClPh-H), 8.62 (1H, m NH). Found: C, 51.7; H, 4.2; N 6.4%

Cerr] Hwobiokigbdsgr rIN[err]derr] S requires: C, 53.7; H, 4. 3PCHEPSS/E130 "
Exanpl e 184. N-2, 4-Di chl orobenzyl - (4-benzyl sul phi nyl - 2- oxoazeti di n-1- 25
yl')acetam de (D| ast ereomer 2 Col ourless solid, mp. 162-163C, 45%

o e Vb it it
ﬁH?:Fefr ]2? (eacmmempxmmynhwazmpme]) 4.34 (2H, d, J=5.8 He,

2. 4-di d Ph- ﬁ@éﬁa}e‘éﬁm wé“W@*@“ﬁ"%ﬁéeﬁ%ﬁk‘?@“ MPE?OS“ v
[err] 1793 candabiainedasswhitecrysalline splid.m.p.108:5°C, 81 yield
C[err]H[qu]tikammc RIS mely)! .39, QH.A8, Hy )me(m NC,

IR N s i (R G ﬁs&@%@mm

[err]h (%9739@1.(:1%.6@@@?@»& 3.30 (1H,. m. Herr]), 3.77, 4.19

1H J 4.66,4.77
Egggh 1H d. bJ 'éﬁeﬂﬁ"’%ﬂeﬁﬁ W@P é"f‘f’"gguﬁ’é‘g?ﬁwﬁg{‘er PS. 7.38 (7H, m
Ph- H, mﬂﬂhmm 2(1Hm24d|CIPh , 8.67 (IH, m NH). v

[err] 17R6 C*riNMkS(CDC f @H. fa, CH,CO), 21,8142131.ml\br§pﬁf/0293 (1H,dd, ~
Qerririer ] gl pdhs" 9365 A 6%, L By 33, e 1h 470 0

N- 3, 4- Di chl oF=1i8nHz. NQZszér%ﬁyﬂ%hs.cDQHg)cde?ﬂdﬂm dd, J=2)3, g 44)06.90 (2H,

Tr eat t of h 3, 4-

dlrgﬁl (Tragbeﬁz I('an’éjne‘éﬁr?gjgpnﬁ ?)[Qa,dgt?gingn (ﬁ%&%—é‘ggg@}ﬁt&h "e_86 gave the‘
title B o %, Caoto NGsSrsapies: 6 67.6H. 60 . 9% 650

| d Exdip m.{.an henfithio vid-o 6 Hz,
ﬂ[grr])[%r]se 3. l:fgﬂ(ml]ﬁ' dd, J= 56*9‘) 1296 mm%g‘r'ﬂ) x&ggtyl3 7gdi(n£ch 1H
d,

ane g Hz, NCH[err]) 3.79 (2H, s, SCH[err]) 438(2H m
_NHCH[ err]) ﬂoBﬁrl@ss}e;l ﬂr?%l—j[:ddr]) 6.5 - - '

- 56 - 3
PC'I5'/ EP95/ 05130 b;63 270I—62H m,C ?;h) 2.77- 290 (3§ &1 %BaE6 7.40 -
(TH m Ph - 3§<wu4dcze Hz, Hyyh; £77 piid 28 (18 eacth ﬁ;iﬁh@‘ 55.8: H

j Z m %) g;yo:ag ,8(86] dride3.87 H €dch] HIGTHINFA11(1B, & q=419452.29, HPP639 (1H, H,

N3 ot o ofdahiab PR B0k 98 (28, m, PRCED, 7.42-732 SH o PRHD 2 e vi ¢ 1
nCPBA f ol | ovxsuamplerm e (3amethoxyphenylthio)N«4iphenyl-2roxobutplazetidinddne gave

t he gdﬁT oz,zlgﬁ AR ohe 187 and 188. Treatnent of
N- 3, 4- di chI orob tﬂﬁfﬁfﬂeﬂ?ﬂhl enz

wi th nCPBA gB%@ £¥P&r &-meghox) ﬂrevfmﬁLﬁl'é I%’gy enéral procedure of exatiple 3058 "
N3, 4- Di 25| osmbetziyied 4¢'a vhite pystalljvei solid,- Mp §363C86% iyield -
1H NMR & (CDCl3) 2.90 (1H, m, H3y), 3:38 (1H, m; Hjp), 3.80 (3H, 5, OCHj), 5.02
(1H, dd, J=4.94, 2.33 Hz, H,). 6.64 (1H, br. singlet, N-ID, 6.85-6.90 (1H, m, Ph-iD,
6.96-7.03 (2H, m, Ph-H), 7.23-7.30 (1H, m, Ph-HD. -
b. 4-(3-met.hoxyphenylthio)-N-(4-phenyl-z-oxobutyl)azetidin-z-one
30 Yellowoil, 86% yield -
1H NMR & (CDCl3) 2.50-2.97 (SH m, ClizCHz. H3,), 3.45(1H, dd, J=15.0, 4.97
Hz, H3p), 3.73, 4.27(1H each, d, J=18.55 Hz, N-CHj), 3.78 (3H, s, OCH3), 5.24 (1H,
dd, J=4.97, 2.34 Hz, H,), 6.84 (1H, m, Ph-H), 6.91-6.96 (2H, m, Ph-H), 7.12-7.31
(6H, m, Ph-H).
35 Example 215. 4-(4-methoxyphenylthio)-N-(4-phenyl-Loxobutyl)azeﬂdin-z-one :
White crystalline solid, mp 57-58°C, 80% yield = |
Found: C, 67.4; H, 6.0; N, 4.1%; C20H21N038 requires: C, 67.8; H, 6.0; N, 3.9%
| Example 216. (4R,SR/4S,SS) 4-(Phenylsulphinyl)-N-(4-phenyl-2-
oxobutyl)azetidin-2-one
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yl )acetam de (D astereoner 1). ~ Colourless solid, mp. 213- 214gerr] C,

14% yi et dwd'sgrrok$l nnv [err] (DVBO 3.03, 3.06 (1H, dd, PCUERISNOSIYV g
Hz, Herr]), 3.15, 3.18 (1M dd, J=2, 14.8 Hz, H®¥r]), 3.78, 4.14. (each
1H, d, J=17.2 Hz, NCH[err]) 3.85,4.14 (each 1H, d, J= 12 8 Hz,

Trer L) 6 ASuhe of ol oL L pbasedt s g oDy, " 2

3, 4- di O Ph- H) dichl@pmethane (80 mb)wasicooled to €50 t5360°C add alsodytiod of m- 6. 5%

H d
Exanpl & 188 @‘?’54‘%&‘?‘[%Poro e‘rr%]z rg‘?ﬁ“ﬁ’é’ﬁ?‘ﬁhﬁfﬁﬁ?‘%ﬁ@'ﬁ‘x?ﬁgﬁd‘%‘?‘ wise
yl)acet ani de (withostirang gren40om 2’e‘!)"s 's‘éplQi 6%[3“0@559019@! mi C,
33%yiel d. s[erchldrb Mcr¢xdm90 zsﬁhol)&vﬁﬁdaaﬁn dgconunﬂe@fo?3015 3

ey 3302‘%?**%’%5 iyt was enshafkent ich ST R bt Sampcdied hnfec” Ly,

J=5.9 Hz, NHClspdinm sulphitegnd samratz(sbﬁumrhydﬂpgmrda)‘boniteZid(md-Orgmuc layer

34791 D cofec, i (MRS fnd By E&“%%sﬁ'ﬁ%g%ﬁ" ether néf). 2.7 W
4.3; N, 25 6dmorefnsmapﬂ[=@ﬁ¥we[tmw‘aﬁsm CF¥S dempd2 d2565C7: ' H
4.3; N, 6.10% 27% yiefgxanpl e 189.

Cob our | ees 22??@“@# B (ERREN T TR iR 1S VA S G, i, 15 %%%e?i o5 o
(1H, m H err](®H.m, CHZPB) 302((1H, ddy J=Rj0c 15.D)Hz, ﬁ;z)sazasmmmh 1Hid, Be188-17. 2
Hz, NCH 2 J _fin 7 1H,

0 9713, 4 b, Cﬁa’)" CH3 B B 12,077 H, EINT VRT3 5E S P £, 758 GRER,

3, 4-di d Ph-H) SOPE)(5H, s, Ph-H), 7.53-7.59 (2H, m 3,4-did Ph-H), 8.66

(1H m 15 Md@WHG?EN,ﬁZ%H,CQH?gN%Sﬁq%C668H56N4l%

E[x::nr)} g[ isr)(r)] waﬁ %‘%ﬁ’rﬁﬁﬁ)‘ %#{\%Sy 3&"'&@”‘%% benzyl t hi 040/0

35 oxoazet i diaxobutyl

(3S, 4R) - (4-Be r’ﬁ%' é&?hﬂn@’d ﬁiﬂa@! ﬂoﬁ‘@éﬂ@l@ﬂﬂ\r& evayoraid ahl thetdéidue purified by

f
(AT 2
f1JN00957 rrgJO) (ekhenomp ﬁeﬁ(kﬁﬁrodmwtbmmlcggmﬂﬁ@oh\ﬂmpqwm 16% ¥@d and Cath
aq. sodi um n a
was E]10 remve?%?ggﬁg \%gsz @Hﬁl a&@@oz%qﬁﬁe@agﬁzgﬁeaqggj f?d;?mve
met hanol , di | U2Hdm, Hy, + Hgpd.13- T30 (each Lidata d€18:8 Ha, CHoW), 4:80:¢1H, dd, Jr3 8, '
aqueous | ayer mﬁz g,,}ﬂvﬁueﬂs Srh m, Ph-H), %5047 851y5H, %@@u-mam d and

extracted wt ﬁ@%@ﬂ"l&lﬁj@w@;c extr: ’t@%ﬂﬁoﬁﬁvﬁ ionbl ned

and washed wt
Pr eci pi t at250n from et her-pet. ether gave the product as colourless soild,

_1' é!;g (42% 4@3@?&%&%@%@:\& (Examples 218 - 26) were prepared following the general
PCT/ EP95/ 051 3(procedure of Examples 216 and 17. .

Example 218. (4R,SR)-4-(Phenylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-
30 one

White crystalline solid, m.p. 123-4°C, 26% yield from Example 211.

1H NMR & (CDCly), 2.78 (2H, m, CH,CO), 2.87 (1H, dd, J=4.7, 15.0 Hz, Hj,), 2.94

(2H, m, CH,Ph), 3.42 (1H, dd, J=2.0, 15.0 Hz, H3y). 3.85, 4.46 (each 1H, d, J=18.9

Hz, CH,;N), 4.73 (1H, dd, J=2.1, 4.7 Hz, Hy), 7.17-7.35 (SH, m, Ph-H), 7.55 (SH, s,
35 SOPh-H).

Found: C, 66.3; H, 5.6, N, 4.4%; C19H19N03S 0.15 H,0 requires:C, 66. 3 H,5.7;

N, 4.1%

fa]p = - 309.69° (c 0.42, chloroform, 25°C)
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b.

(3S,4R) - N?(‘?ﬁ!fﬁﬁzl uor ophenyl } hexyl ) - (3-chl or o- 4- benzyl t hi o-peEPSsRSiZ0di n- 1-
yl)acetamd Tr eat ment of

(3S,4R) - (4- benzylthlo 3-chl oro- 2- oxoaxetldl n-1-yl )acetic acid with 6-

(4-1l uorophe l‘E/I)hex%l am ne under the conditions described for Exanple 86
gave the xample 21 )-4{Phenyisulphing)<N-(d-phervioz-prahutyDazetidin2nNR
[err] (CDCI[Qﬁ{e]) 1.3-1.6 (84 m “4xCH err]), 256(2H t, J=7.6Hz,

(I-:llz_l[ erNg_ll[DB r %@ﬁe sgti% rg%?Sjl é Gﬁgfﬁ ?‘Hm(ﬁ‘ 5|Jil Hz H[ err j]) 164579

(1H, d, J= 1 71H NMR SHEDCH)e2.3B52 623(3{) nj EHzmﬁ)) Ml (2H, &5 QHjP,h).rﬁ 13t38Bh- H) ,

2H, m 4zFP 3Q 1

233 4R) - NS(GQfg)?‘rg*é? #P@E ﬁm“ (')Ir gs 95051}1 dd, =28,
oxoazet i di n- B-8Hpaklek arhldze 3\,{51# u?aé@'ﬂﬁ 1"@ Hhpo descri bed for
Exanpl es” 2 alpbudd0)66.3;18, SPNUISRS ClgHGsN éngcﬂ itdiC, 80 ¥2. 15
Exanpl e 191. R %%R) N- (6-{4- Fl uoropheny }hexyl) (3- chI or o- 4-

benzyl sul phi §< azetidin-1-yl)acetam de Col ourless. solid, mp.
135-136C, 18Tabal+d1618%(nlm ShloMorHA25°C) 1.3-1.6 (8H, m 4xCH[err]) '

Tig ol 20" b LSSy Syl pdlyd S (oot

socH err]), &xebﬂvlme@inﬁ:qn% 20 Hz, Herr]), 5.38 (1H d, J= 1.6 Hz,
2[ EH}]) 6747Wﬁ11é‘bryﬂﬁilliﬁb|)soh@ , 8. [29=|31°l0 12 Bth) 7.10 - (2H, m -
s err
(0. AN cﬁiﬂ% %DEM%”XJ‘I iil?' % Jﬁs([zg/g'l CHoPhY,3.35 (1H, (
d err] H err] @drkik6, rI]4C2 Hnliﬁ,)r%&'il(?lﬂs. OCHj3). 3.93, §50Zeach 1H; d9$—N9Hz.9%
Exanpl e }§2. ﬁ?ﬁg@lﬂ'ﬂﬂ'\b&f?-{z‘i E'mi ngge@mhw'ﬁ@g?nﬁ@;@so

benzyl sul phin oxoazet | di'n-

87-89C, 52% %@ah EPr( FCW 38, mor $43-CH1OPh) ), 3,67 (M1, dd, 6-(2-
4xCH err]), ]&ﬁ) J:H)t J=7. 6 Hz CH[err]Ph) 3:.26 (2H, m NHCH err]),

3.92, 4.28 . NI 4.10 4.1 1H

J=13. 2 Hz, é%&r%%*%&ﬂﬁiﬁ%; %le-%gzﬂ['ﬁﬂ?’ﬁ Czlg“)ée?m{? d J 2
Hz, H[err]) PBBQ'B%(ZH m 4-FPh-H), 7.09 (1H, m NH), 7.10 30 (2H, m

4- FPh- C =
T o S, st e s
C[err]H[err]G" equires: C, 60.2: H 5.9; N 5.9%
Exanpl e 193. %ﬁﬁex@éﬂﬂimcbm,humyss-ﬂwml)%mmm) 4-benzyl thi o-3- ((R)-

hyd hyl
()?:Sr Z)I%/ezl )ée) W%@%ﬁﬁ) Zzpy% ;#‘g'lrpﬁbdﬁ ¢9)1 ??‘%g}? gﬂ?my %%St 48 none
Tr eat ment of (2 m, Hj, + H3yp), 3.39, 4.22 (each 1H, d, J=19.1 Hz 85 (3H, s, OCH3)
(3R, 4R) - 4sace] s -dd( f22.4, 4. PHeYHY, 6RBITIHS 8] 3( 21c1-ﬁ§erphy-ﬁ> 7.08453

conpound as. Sse&zéhtsﬁkﬁi&‘ggﬁud‘?%ﬁaiﬁe@. 48?5&? i fediH. Hﬁé'ﬁ LFNNR
[err] (CDCId[ECEHjOPlD-IQ)l (6H, 2xs, S|40H[err]) 0.83 (9H, s, tBu-H),
éuﬂ?eif’% 4 %ﬁsﬁﬁﬁ*{%% Gttt @he%é L MRR SN
br s, Exam ethoxyphenylsulphinyl)-N-(4-phenyl-2-
IBI-56| fjﬁngpﬁormhl 0 th“l%‘egs AR 4 benzyl W geféﬁrﬁje(t Tr eat ment of
(gs?/m) T ber f“iFﬁYé&'@ % "‘-(‘P gf@'ﬁkﬁgﬂ% é?_- | oxy)ethyl)-2- '
FoundC626H58N37% C51H23NOsS requires: C, 62.8; H, S.8; N, 3.5% _
Example 223. (4R,SR/4S,SS) 4-(3-methoxyphenylsulphinyl)-N-(4-phenyl-2-
oxobutyl)azetidin-2-one
35 White crystalline solid, m.p. 94-95°C, 15% yield
Found: C, 64.4; H, 5.7; N, 3.9%; CpoHy;NO,4S requires: C, 64.7; H,5.7;N, 3.8%
Example 224, (4R,SS/4S,SR)- 4-(3-methoxyphenylmlphinyl)-N-(4-phenyl-2-
oxobutyl)azetidin-2-one :
White crystalline solid, m.p. 88-90°C, 4% yield
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45 azetidinone with N-(6-(4-fluorophenyl)hexyl)-1-bronpoOacetam de as
descri beg,d{]m%_? Exanpl e 85 gave the title corrpound as apgmlgpgmdsmxs oi |,
err -

4%y|el HNW [err] - :

WO 96/ 19451 oo
PCT/ EP95/ 05130 é%’o 01 (6H, 2xs Si CH err]%ﬂ7 82 (9H, 's,
tBu-H), 1.07 Fownd:g, 64]-46H{-§7 m 120t NO4S requires:Cy M. 38%{ err])
2.56 (2H, t, Bxdnpie 22§H[(4R,SRMS,SS)?4-Wn{e ?ﬂihyl h@ﬁ&n-zn
NHCH  err]), 3. 51, 81 &iZI_ﬁ- 2xd, J = CH err])
scH err]), 4.9% l’ﬁr’”ﬁ? fi-Z-one CHerr]CH) '4.75 (1H, d, J 2 Hz H[err])
6.40 (1H, br Wmtmrer;ysmmoha mq; 1844155°C; 42 yield- 5 , 7.30 (5H, m
Ph-H) CpoHyNO 7 H
N- ( 6- (4- FIN '11 i 204121 NO4S, fequires: N T
oxgazc(et i di ﬁorlop %\ S @H“-meﬂlogphenylsul&g? ) -(4-phe¥1yl-2-y )-

N-(6-(4-Fl uorm )azB@dinld-one8S, 4R) - 4- benzyl t hi o-3- ((R) - (t-

but yl di net hyI I oxy et h L acet ani de (2. 68g;

4. 57mol es) Q %k‘ha@@fﬁ%g%dﬂ(%bbw were dissolved in dry THF
(50m) and a EmmdrCs&GIHDﬁSDN 3.9%; CsziMMumsﬁuﬁérﬂ H, 501 INIS.8% THF
(6.9n; dgghggéagﬁsﬁ wﬂ, . H?ﬁai [ hours,
nor e TBA ?‘ﬁoﬁ ﬁh r ?'Pum é’%%%"."%ﬁ‘“c! Qr Jiﬂ.z'&%a furt her
24 hours. The 3 8FoRied an 8 §oluton of 4-(pbenyithioddNr(4-phanyl-draxpbutybazesidia-
(50m ), separ2bnel(asg, 1.54nmiclpin diaumm(zmm\mat«ﬁraddba wisé'd fhtioner

aorystal 11 solf B alef bt B DGR & S IpRol i fitpitfuandn @%@irm(l 699)

m p. 102- 4] eredoling batwisaemovéd-and|a-further postion of m-chlor()mr{zemmd ©. lZ—gL 7
11H,
( m g5 x ﬂﬁﬁﬁﬁdl) id&éh'[ts :tgle:e?mééeaém hf:%x%om n@e %astdshage by

CHerr]Ar), 3.20 -
°9P$ selvhmwdw ﬂlfwdme% (1H

NCH err]), 3.W#ha lxi'urggﬁ;anga
-m Herr]), Gc&ﬂibtﬂaﬂd-indhhe organichiayep cSlfected) dried (MES O kind dvaporatedidan'dil 7. 25

N (- (a- I uor B oy e b sier Regeypiseion from ietoromgghane. ter

hydr oxyet hyl )Sﬂemqmﬂmiayhmmld@lﬂd)ﬂaﬁtwam m)10-11°C. Tr eat ment
of N-(6- (2 f| HINMIRFVCDAS) 2!68 @RS CH,EIS2RY (31 Ocﬁ éﬁﬁkos (1H, dd

hyd t hyl

Exanpl & 2 ﬁs)l-?lgiiii??ﬁehg;? 3@?%@5?@@% 1816 ) 304 e i GachrfEp o
164-7[err] C, H%&Hz‘,l(ﬁﬁzl'ﬂ)eﬁmlﬂlﬂw [13212], 5.2 Hz, H4b (IIB-FBN(SH th, Bh-ﬂ)77 68.1H m

4 CH + 1H, 2 56 (2H, t, J=8
CI-lE(err][ir;] 7%{%144‘)802213 (err " 1H (rn Herr ), 3.8-4.25 (4H m

NCH err] + Foundméﬂ'l]ﬂ. .42 1¢i9f'hpN , 63978, $.4+N, B9%H[ err]),

6. 95, 7. 4
Va5 o o | AEkarmpl 228, Eg%%&mﬁv%henymﬂongl)(ﬁglpﬁbnﬁm&&Maze&dﬁﬁr ]

Clerr]Herr] FRPBEr] O err]S requires: C, 63.9; H, 6.8 N, 5.7%
Exanpl e 201. Rrepfred henmydxhgnyth)ag(:ﬁer(ﬂ@mﬁdhm(gfrﬁnmpld 207gndDbeainslzasta wlhire- 1-
yl)acetam de crygaltine solid, m.p. 122-3°C, 70% yield
1H NMR 6 (CDCl3), 2.44 (2H, m, CH2CO), 2.57 (2H, m, CH,Ph), 3.37 (2H, m, Hj,
30  +Hsp), 3.67, 4.36 (each 1H, d, J=19.0 Hz, NCH,), 3.93 (3H, s, OCH3), 5.49 (1H, dd,
J=2.7, 4.7 Hz, Hy), 6.99 (1H, d, 3-(2-CH30Ph)-H), 7.11-7.33 (6H, m, 5-(2-
CH;0Ph)-H + Ph-H), 7.63 (1H, m, 4-(2-CH;0Ph)-H), 7.93 (1H, dd, 6-(2-CH;OPh)-
B. . _ :
Found: C, 61.8; H, 5.5; N, 3.7%; CjqH»1NOsS requires: C, 62.0; H, 5.5; N, 3.6%
35 Example 229 N-[6-(4-Chlorophenyl)hexyl]-4-(4-methylphenylﬂlio)-z-
oxoazetidin-1-ylacetamide :
a. 6-(3-chlorophenyl)hexyn-1-ol
A mixture of 3-chloroiodobenzene (14.3g, 60mmol) tetrakis(triphenylphosphine)
palladium (2.1g, 1.8mmol) and 5-hexyn-1-ol (5.9g, 60mmol) in triethylamine
40  (120ml) was stirred at 25°C for 3h and partitioned between water and ether. The
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a Met hyl - (4- net hoxyphenyl t hi o- 2- oxoazet i di n-1-yl)acetate 35 To a solution
of 4-(4xggggy?%ghenyl thi o)azetidin-2-one (H Gu et. al., JpcPE®9s0s130

Chem, 1 , ©5,5655) (11.6g, 55mmol), methyl bronopacetate (9.2g, 60mmmol)
and t et rabut yl ammoni um brom de (1.8g, 0.56mol ) in dry THF (300m)
was added powder ed pot assi um hydroxi de (3.4g, 60mmol). The resulting

m xture was ethardayeqd was separated andithelagueous exiractedwith epher.aThe eo:hﬁih@d €theft er
(100 ) \NaSexaddedvew‘msmlwim mn@mamnedm mg)edh%ﬁi&r%bx d’ﬂe
(3x150m gor hQHé)es hhﬁe&ﬁghh.frﬁ h

evapor ate cnr.ona

gel IOel ut ed vﬁ g oﬁt"g sllr'PéQ ?’fﬂl@ Yﬁuled"ﬁ‘f égﬁﬂﬁ*’lﬂ?aﬁe& as a
solid npPo1-( bsc 58% vi el d

- 59 - bAols(Bhﬂmnnido)-G-(S-dﬂorophenyl)hex-l-yne _

PCT/ EP95/ 0514 6olution of Mzbhmlieﬂmﬂex@mu(ewh) sﬁﬁ@%ﬁn@l@m g eld> Hz

g[ ‘;;r]Af)zg?’(:‘iﬁ%"SSrﬂEi)aﬂd: LL;? ' Il ).

5.07 (1H, ol gger%f h’%@_l&%} 3 @Q;ey J=10 He,
3, 5ph- HID  minutes. Adler 160, yolafiics wére remoye M Abe hic add
5 To a sol utethes mmwm@hémmammm@wmdm themdl)eacet ate

(5. 2g, putified by flash chrontatographyamrsilicansingadicisdronsbticameias elvant. O er r | C, a
sol ution of Evapo ﬁﬁdn ofithe appropkbith fRaciidfis §&ethe prIdTERs)a soﬁbgls ﬁ?@%}” was

stirred for dryness V\ater (50 ) was added

and t he | | ori,c., acid and
ext ractel WI h&@ﬁisg ,Pg egyga?g% g '%Wﬁ?ﬂ (868-365'}'%‘8 0 yere |
dried (MgSORethen ?”éfgﬁ ted, i 230mg) and the mixgwrest al | i sati on
(hexane/ et héw;irqgsngwet 3psi &r&ﬁhctl’ugbemmnues chdatalNSI were/&ided @t iniavaly i el o
1H NMR [ er r Jand Giheh|the thepreficdl @ptake of tiydrdzén Wad Sorhpletel {the niikiure a8 filtbrkd! dd

J=5, 15 Hz, dnatkd filtrate evaj ﬁte_‘a%ﬁiﬂrbwﬁoil@'ﬂbe%%) ‘l'lﬁs% ﬂv@%ﬁ
52? 8029'26'\(‘ ffil) ahd ﬁ it 35 zgs ﬁg;%&&f% 6. 87
en

N- ( 6- pheny! R s 9@?’*‘ "’)‘H@%t ani de
A sol ution éo %“‘Phwﬁ @ke'hllpm@ﬂk!’ﬂs‘ﬂéé‘éﬂk ch, 1991,

1846), (1. 4gvatenﬁm¢qmaz aQraMbtomthntod(mn%Bg 8mol ),
hydr oxybenz at. iN46€4<CHldrdphensiisexy)]- hbfomoacetamide

(4- (4- meshoxy pbsiey k&lﬁuéﬁ of26- @#@ﬁéﬁiph@ﬁ )hlaxylamxne( §ﬁ€ u?n ( g)
8mmol ) and ij?lpr O‘Wa Et hyl
acetate (25 eqipLra shed
with dil %’“\i)ﬁé’%% |98‘P( ratedto
an oil whi cr?hW&%P romoacetam*épsw agaypnys@lm §2¢‘I*Ga6§‘%l usi ng
hexane/ et hylylddbmpé%ﬁ?g- Evaporation of ~ . the appropriate fractions
gave thgopr thmMeusyl lmmumﬂimu el.d. [err]H NVR [err]

T SR S et g

CHeerr], Herf llted g sohﬁ m.p c 4.3% yield; "H NMR 3 (CDCl5) 2.35(3H,
s, CHy), 2.85,3.32(each 1H, dd, J=2.5,15 Hz, Hj,). 3.34,3.40 (1H, dd, J=5,15 Hz,

35 Hsp).4.93(1H,m,Hy), 5.03 (1H, m, Hy), 6.41 (1H, bs, NH), 7.14 (2H, d , J=10
Hz, Ph-H), 7.36 (2H,d, J=10 Hz, Ph-H).

f. N-[6-(4-Chlorophenyl)hexyl]-4-(4-methylphenyltluo)~2-oxoazetidin—l-
ylacetamide
4-(4-Methyhphenylthio)-2-oxoazetidinone (2.5g) was tmated N-[6-(4-

40 chlorophenyl)hexyl]-1-bromoacetamide (4.3 g) in dry 'I'HF (100 mi) in the presence
of 18-crown-6 (~5 mg) and tetra-n-butylammonium bromide (1.44 g) to give N-{6-
(4-chlorophenyl)hexyl]-4-(4-meﬂ1ylphenylthxo)-2-oxomudm-l-ylacetamxde (235¢g,
43% yield) as colourless microprisms, m.p. 63-65°C, after chromatography. 'H NMR
8 (CDCl3)1.28-1.34(2H, m, CHj),1.45-1.60(4H, m, (CHz)z). 2.6 (2H, t, J=7.75 Hz,

45 CHz). 2.89,2.90(each 1H, dd J=2.5,15 Hz, H3a). 2.85 (2H 9 J=1.5 Hz, NHCH; )
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3 80, 3 99 (each 1H, d,J=15 Hz, NCHerr]), 4.95 (1H m Herr]). 6.23 (1H,
Qv 9619451 (2H, d, J=6.8 Hz, 2,6Ph-H), 7.14-7.39 (pdI/Erysos130

3 5Ph H Ph- Exanpl e 202. (4R, SR/ 4S, SS) .

N- (6- phenyl hexyl ) - (4- (4- met hoxyphenyl ysul finyl)- 2-:.

oxoazeti di n-1-yl)acet am de=30 A sol ution of

N- (6- pheny| hex 834340 (14, i} J=S15He H4p). 3. 80396wa4m tlleJHQOO Hz, NcHdz

y%«[agﬂ ?g gﬁd( 30@€(1H5m8m| 8. uumd BhNED F208- 132 €8 was cool e
I n di chl or onet %&W %}é @?mgﬂéﬁlfﬁstﬁﬁéﬁﬁggw
After a furthe T‘yll reaction m xture was shaken vmth

a mxture of sEMG@cPfaNdéﬂwhmmnﬂMMHﬁr@-mﬁmY@eﬂﬁ@m)rhom-dm
hydr ogen car bo llbaamiaaavnhmhﬁpelixm Q0P gavd the tithe@oinpound dsiwhite

b)rll negj dried (U ﬁdnr:emagxl;%fngdi&mas&mérwﬁtpeﬁbwth
et her and t‘ ]?Efb% %Uféﬁiérhﬂat ions fromethyl acetate gave

err err]/

pheny! hexyl ) bl %@%ﬁ G0%: CogtipeTIN,0,S i, 2.5/ H. 6.3, 6.4
(0. 4g, Example 231 ( -[6-(4-chlorophenyl)hexyl]-4-(4-me henyl)sulfinyl-

96/ 19451 2-oxo-azetidinyl-1-yl acetamide : PCT/ EP95/ 05130

14% mp. 123- ERagoeatidnof themother Gqudrd from dhe chystallisdkio®inEample 230 yielded the

H N
<E3[X g;r{) } e[ %g] [ Gi1é béth wﬂa%sr #Waly' dfid, fn.p. indetermfimatd,'11% yieldS v N, 19981690 cm-

4R
N- ( 6- pheny ex 155 ng? ﬁ%’h%x@%‘h%’nsﬁ?s S%ﬁﬁ%ﬁwz%s -1H,0 requires: C, 60.5; H,

2- oxoazeti anide 5 Evaporation of the filtrate gave a waxy
sol i d which wa!‘-xamp! Pll6-i4-eiongphenyDhexpildcidsmethxiphienybsuifonyl-Zexeo gi ve
a gunmy solid azeﬂiliﬂym-yiadetmﬁdef di ast erei soners, in favour of the
title conpound. Found: C, 64.0; H, 6:8; N, 61% o

Clerr]Herr ] N[ ?{-J ro?]ﬁ.[8-(&5&%&?1%&9}‘3&(4%«%&enﬁruo)-2-oxanethm it

5.9% 10

N- ( 6- pheny eXQ;ﬁe ‘154"% QEWW

‘fﬁ gave the title
yl ) acet am de mdsaévm risms, m.p. 132-133°C, 71% yield; vml794 1690 cm!
N- (6- pheny! hex¥bynd:@, 6011 ld: BN pheRy | GaHoyCIN, Oy 8 sequiresti nC160.4; H, 6.1; N,

yl )acetam de (3.9%, 5mmol) in dichloronet hane (100 rr1) was cooled to

-70 C and ) i
d.CLFHngg et "m’g‘% S LSBT Ottt Sxblbp TP ) 17

After a fu t he reagtion xture was shaken with
a mxture of s ?‘E‘d AP 1A rﬁl%@"ﬁﬂ&d “’“h 6-@xt ur at ed sodi um
hydr ogen car bogkiorophemyl)hexylamine m&yemem itionscdescrihed invExample 301 igave the
]E)I’I ne, tﬂr: ed (m&ﬁﬁmfgﬂd sruilonvla;zmymﬂsl. mﬁ?-gfﬂ:?g;ziemlzmdr &;6Y3iH| | ised
rome £ f,gulq
93-95[ er ¥]C:§b 226'3 gf)gng g&g‘ %i/ B Hg)lrﬁ s|29/‘.0 2(():[5er¥? a'[ er??ﬁ)er rlderr]S
requires ve 03 ¢ e ormance
¥ (6ol hexzEz,dﬂ%.m'ﬂfmxﬁg%mM@WME?EZ:ffvzaffézémmzmm
~ (Examples 234, 35)
Example 234 (-)-N-[6-(4-Chlorophenyl)hexyl]-4-phenylﬂlio-z-oxoazitedin-l-
35 ylacetamide hydrate

Colourless oil, [a]n =-59.9 (CHCl;, c= 0 2%w/v) -

Example 235 (+)-N-[6-(4-Chlorophenyl)hexyl]-4—phenylthio-z-oxoazitedln-l-

ylacetamide hydrate

Colourless oil, [o]p>° = +56.0 (CHCls, ¢ = 0.3%)

40 | -
~ Treatment of (+/-)-N-[6-(4-chlorophenyl)hexyl]-4-phenylthio-2-oxoazitedin-1-
ylacetamide with mCPBA as described for Examples 202 and 203 gave the following
sulfoxides (Examples 236, 237).

45 Example 236 (R, RIS S)-N-[6-(4-Clﬂorophenyl)hexyl]-4-phenylsulﬁnyl-2-
oxoazetidin-1-ylacetamide
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'yl )acet am de a. 4-(3,4-D net hoxyphenyl t hi o) azeti di n-2-one
Sodi um (8\"2?6 gag{rm)l ) was dissolved in ethanol (150n) and gc¥Epstmsizo
(5}) enol

di met hox (5.99, 35mmvl) added dropwi se over 20 m nutes keeping .
t he tenperature between 20[err]C - 25[err] C whil st bubbling nitrogen
t hrough the m xture. After 15 minutes, the reaction was cooled to
S[Err]lc ?ggmagaohnkSS%glégfm@ liHBileZBWyielﬂ- -~ 2-one (4.3g, 33mml) in
et hano s n ni ng
eth temerau@%?#é sww%%@qéé ?: 618:H 6fiHN {53?% 9
30 60 .mnute p o 6'! '%'8 V\ater
(400m ) was Oxoazetidi %(ture extract ed* vmth di chI ororret hane

(2x300m ) 5 tr@olemlesacrxstais,mn. 85-88°C, G&mmrr]) and evapor at ed under

reduced presskouadi C,%1.99H, 6.1FN; 653%; GasH \Aﬁmn : C, 61.8]R/6. lfNand
titurated w tds Q,ther (400m ) to give a Ite SO|I ‘whi ch’ was i sol at ed by

filtration (4.1g, 52% mp. 145-6[err]C 35 [err]H NI\/R[err] (CDO [err])

5185 (31, 5 fé@sﬁ%m il ol eyl dotappidt 1y, £ 20 (11

br. singli® xampie 33 )(\mseﬂara@d@ymwerfmanqe hqm@o (lH d,
J=2.04 Hz, thﬂ)matﬁgﬁphy tiia ctibral sipﬁorzfn give the conftitGfive-tnanfiomefs (Examples b.
Met hyl -(4-(3,21}8039i10xyphen_yl ) t hi 0- 2- oxoazeti di n-1-yl)acetate

- 61 - - WD 96/ 19451

cool cd 9?2"%%@ gwmﬁgw%ﬁw AR Y. o

4- (3, 4- dilfet e|d|n20rlg 3¢, 12mol ) in dry DV
(20mM ) was adciodumgssgolid; an. pvérlS-JlSSTﬁ.r[lenée23&6 (ﬁHCbge#(h@%wlh)are at

-5[err] C. Af tExample 239 (3RS m,mim[a(menwrag JgcphenyRaIMAHAI20 i N
one portion, gGRazdtidindilyih ﬁigﬁ stirred for 30nmins at roomterrperature

The reaction bri ter and

et hyl acetat eteW)sX@géﬁ i%@‘oxﬁﬁ‘a 3%%% ‘n&)é v%{g ed with

brine (x%), dri edlérlﬁsa er and evapor at ed to a yellow oil which was

purified by f(Re%H mheogt)myyl-@pmrw&summ-zmwwet her/ et hyl

acet ate ylacetamide (Ehmplecﬁmtwaasepam;eﬂ byhighiperfofndhog liqaid% yi el d) . 10
iperf q

c. (4-(3, 4- Dichedrhasyfapry vh b Rhizd-sBppord@7givé thetonstithtiviCétiahGorérs ¢Exam |
Prepar ed acccwél P,to t he general procedure of- Exanpl e 201b-and obg al ned as

I'l oW Oi
N- (6- phe??gl hexyl ) - gp@ﬁ’ d| rret hox phenyl t hi o) - oxoazet i di n- yI acet am de
Prepared accd¥ dééﬁxmommm lsbphenylaleyl2-ned as
a 15 col ourlmﬁdi{l-elrﬂ?atame[err] (CDCl[err])-'1:3 - 1.7 (8H m

élléc:j[z er rH ][) ]ZCcﬂBux(e%g:olid , m.p=115-$16.5°C, [ila? = P16 (CACL,, ¢ = B:04% Wiv) dg ﬂz 2,
err N@,ﬂt gi;
Hl er r]) 3% 7 t]aﬁe R 7‘% cul l?‘Eper r )l,' lé-p?gwlﬁislﬁnﬁlxﬁ
Lerrl)h Colourless sohd m.p. 113-115°C, [op® = -212.8 (CHCl, ¢ = 0.04% wiv)
Example 242 N-[6-(4-Chlorophenyl)hexyl]-4-phenylsulfonyl-2-oxoazeﬂdin-l-
ylacetamide
Treatment of (R,R/S S)-N-[6-(4-Chlorophenyl)hexyl]—4~pheny1sulfinyl-2-
35 oxomudm—l—ylacetamnde with mCPBA in dxchloromethane gave the title compound
' as colourless crystals, m.p. 144-146°C, 92%.

Found: C, 59.6; H, 5.9; N, 6.1%; Cp3Hy7CIN;O,S requires: C, 59.7; H, 5.9; N,
6.1%

40  (+/-)-N-[6-(4-Chlorophenyl)hexyl}-4-phenyisulfonyl-2-oxoazetidin- 1-ylacetamide
(Example 242) was separated by high performance liquid chromatography on a chiral
support to give the constitutive enantiomers (EX:_’:’n’lplé's 243, 24'4).

Example 243 (-)-N-[6-(4-Chlorophenyl)hexyl]-4-phenylsulfonyl-2-oxoazeﬂdin-l-
45 ylacetamide
Colourless solid, m.p. 106-109 °C, [a]n =-67.7 (CHCL, ¢ =0. 07% wiv)
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4.99 (1H, m H[err]) 6.16 (1H, br s, NH), 6.8 - 7.3 (84 m Ph-H +

(CH[ errJ q’{)ﬁglﬂ"gh Exanpl e 206. (4R, SS/ 4S SR) - PCT/EP95/05130
(6- phenyl hexyl)-(4-(3,4- 20 .
d| met hoxyphenyl sul fi nyl ) 2- oxoazeti di n- 1-yl ) acet arii de Pr epar ed

according to the general procedure of Exanples 202&3 and obtained as a

yel | ow gum 3Exampld 244 (+)-N-[6{(€Chlorophenylihexyl}dchkenlyisulfphyl-2-oxoazetidin-1-
1.35-1. 62(8H, yiachwimidéH{ err] CH err]CHerr]), 2.58(2Ht, J=7. OHz,

CH err]Ph), fi A1) h ) e )
zzamarﬁﬂﬁgw i LA o)

7. 29( 8H, m $\r - pranzetiding Exanpl e 207. (4R, SR/ 4S, SS)
N- ( 6- phenyl heThe Jitlé demﬁqund was pmpared by the methods descnbed in Example 201 and was

di net QOXpreniﬂoﬂﬂdas%l&nﬁsﬂmtm@L 84-863C,)in 9 : Prepar ed 20
according to [ 0 |
9 FB&KE%%?% 2*8[@???? ?’%B%zgﬁgg{%ﬁség 9 ﬁ §‘dN B1R

white solid mp. 1 err err]

> 55 o1 ok ém%ie%fé%?wﬁél E”Jm,bg e @wwp 2-oxouzmidn1-

3. 28( 2H, m NH Flapesasm eExamples 232 wargayemefollowmg
3. 87, 4. 20( 2H, ddfohrh?dtﬂstﬂrioﬁﬂnem{ﬁﬂmpleﬂm,uﬂ 3.93(6H, s, 2xCCH err]), 4.51
(1H, mH[err]) 6. 73(1H,s, NH), 6.98-7.28(8H m Ar-H, SO Ph- 35 (Owe)[err]).

Ex | e 208. i%ﬁb/ 2- tidi 1-
yl ?ggetea gle E‘xﬁﬁlp %WE’F h('nfb' ﬁm@@ en %t [ d?)riogzgnla '(ﬁ GQu
et. al. mll Cg m 'ﬂgﬁrdl ng to the general

pr ocedure of crystals, m.p. 114-116°C, 39% yield. - -
62 - V\OFGWdLQQEﬁDl H, 6.0; N, 6.0%; C24H29C1N204S requires: C, 60.4; H, 6.1; N,
PCT/ EP95/ 05136.9% White crystalline solid, mp. 52-4C, 80%yield

"[err]H NVR [e o ,s]rsx 4.Chio err](CH[err])[err])
e PRI L T 7
Herr]), 3.210 !_L‘FFddd J=5.0, 15.3 Hz, Herr]),

3.73, 4.00 (eKownd:sC, 60154 H,oﬁ O.Jilﬁ% @Hn@l&oa?f yequirest 2C( 604 HB.LLN2. 3, 5. 0

Hz, Herr]), 39336739(PhH+C1Ph- Exarrple 209.
4- (Phenylthlo 248 N[ 644-CHiéYéplbnyl aﬂ ﬂ-lm%néms lsifﬂoﬁylﬁ?m ed
I"t'hi oazeti di n- 2 one Ivvata euyl et.

A e e

1- br onp- 4- phe AyeazgHdin:LYlaeriamide withyagPBA, gaye the titlecompound asxplayrlesy. 7,
11.8mmol ) in drystasmphisrBOOW ¥iels; nl ) was added freshly powdered

ot assi um hyd 918, [ sly for
g hr at Y 'gg%?gﬁgs% g%ipesrsat ur es%V\a{ttbg?&&\/\%moé% gb('jqﬁgﬁﬁd ?ﬁ?j%\r&gﬁ’c?ﬂ y _
extracted int %xginrﬁu 24 E‘I&ade‘?n:yl-[4«-(4-methoxy;:olu’mylthio)-z-uxoa:mﬁdin-l-yl]acetanmle
Treatment of (4-(4-methoxyphenylthio)-2-oxoazetidin-1-yl)acetic acid with
benzylamine under the conditions described in Exampie 86 gave the title compound
asa colourless oil, 74% yield. 'H NMR 8 (CDCl,) 2.80, 2.86 (1H, dd, J=2.3, 15.2
35 Hz, H,), 3.29,3.35(1H, dd, J=5, 15.2 Hz, H,), 3.79 (3H, s, OCH,). 3.85, 4.05 (each
1H,d, J=16.7 Hz, NCH,). 4.43 (2H, d, J=5.7 Hz, NHCH,), 4.97 (1H, m, H,), 6.5
(1H, m, NH), 6.83 (2H, d, J=8.6 Hz, 4-OCH,Ph-H), 7.24-7.35 (7H, m, Ph-H, 4-
OCH,Ph-H). V oo 1775 cm’l. Found: C, 64.0 H, 5.8; N 8.1%. C,, ,0,8
requires: C, 64.0; H, 5.7 N, 7.9%

Treatment of N-benzyl-[4-(4-methoxyphenylthio)-z-oxoazztidin-l-yl]acémmide with
mCPBA followed by recryatallisation as described for Examples 2 and 3 gave the
compounds described in Examples 250 and 251.

45 Example 250 - N-Benzyl-[4-(4-meﬂ|oxyphenylsulphinyl)-z-oxoazehdin-l-
yllacetamide (Diastereomer 1). :
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dried (MgSH) and evaporated to an oil. Treatnent with ether/pet. ether

(b.p. 40,60 gave the product as a white crystalline s :
stip, m b 5 AR Lo o (Codlerr))) 265 (an T PEES |
(:H[err]Ph)1 2.85 (3H1 m CH[EI‘I’]Ph + H[err]) 3. 44 (1H dd

J=5.0,15.1 Hz, Herr]) 3.73, 4.27 (each 1H, d, J=18.5 Hz, NCH[err]) 5.21
(1H, dd, J=2. Goléu:@eskizohd*[mprlerwsﬂ% ﬁeléO'HmRSmlRtlgﬁ'ls 2.81 (lﬂ,liiaund C,

70.0; H 5.9 e§.41, b‘[&r(lwa’der-leflrs
L o LR T AR
4- phenyl t hi od 'Ex frared by

the nmet hod d<@CH;Bh=H.i Me&l‘@m mdiC 613H izéhﬂuhs%asc,,ﬁgsgﬂ.swgs 25
Exanpl e 210. r(e@xresilC(G’hanHlsmrh)%i%M phenyl - 2- oxebut yl.) azet i'di n- 2- one

8‘#{2?{}8%2"%@1‘%““ azy}{4 8 hathtfyeh Mbiphisi 2 oRbddeliaiet 155 (471
dd, J=5.0 15 ?‘%ﬂg{ ?33323%7%@111 %gﬁslii N%::g}frdr])
t$

5.21 30 (1H, |
Found: C1069. ngﬁﬁH%NCHm @3 H[‘-é?-r‘}mm-rqldqfé'q Hz, 70.1; H
5.9; N, 4.3%NHCH,), [465 (1H; m, ), 6.9@(2H, 1.04-OCRPh<t), 3.26:50( 71,70, Ph-HOU-
Exanpl e 211. phdm F?fwmln hnqwnwoﬁhmxdml pwmubbazﬁt 50.'; N, :490€

Col our | CDA 2.63 (4H,
Cl-l[glrji]gi‘)sfg![ 1PT§1) ll-?q‘ir CH err IeDLr]Jr I(-l[err][)err 3. 421 (1Hm

dd, J= 015 Hz, H 7342 ach J=18 Hz,, NCHerr]), -
5.21 M’bf[@‘hﬁ# $¥e'f %‘HQ)' WM (
Found: C, 69 'beatmensom-(ﬁmemmypet@ }-nmdnq Rigne (7 gswith niethyl bromoacetatss : C,
69.4; H, 5.9;(5] g) under the cofditipns delscribedF6r Exqmple 294 gawthe tidé oompoﬂﬁ[arar] o)
IDC'?'?E;DQSIAOS].\AQ $9sbhill, m.p. 45-46°C, (5.9 g, 64%)

(2 et gy ampie 203 KA %‘2‘%@?"’?"%3“?%"%"“& i

4- (2- Met ﬁxyphenyl t hi o) azeti di n-2- gar ed from -

2- met hoxyt hi ohsiutionsef4- ﬁfmetgmgwl @é&!@!‘b wne flaGpiet aboh Org. and

obt ai ned as & heini.t E99 §5:5655) (id.6g S5mmal), metind bomosst e/ (92g; 60mmol) andr | H
NVR [err] ( Ciéfrdbutylathmoniunb bidrhide(1.88,0. Sdrl)moB) ﬁinry THE (300mt) wis ddded 3. 90
(1H s, CH[ e rﬂdw@ﬂ)d potassium Hydtexil as-stifted for( 1H

s, NH), m%&n Q&nﬂgg lle%ﬁ)wﬂr ( 100 ml) wis ?c(%e& 2Hhe Wlution was

4, 6-(2- er
41 (2" Wt hoxy iyl et 310 e g e ompld s i
Col ourl ess 0i(MgSOgang exaperated. Thejresidye wag purified;by flasichromatography osilicay m
CH err] CO, zeselu(ezmmmmmq Fexane( l@B—)@ﬂBIto gﬂlp the product asa sohd m.p.
101-103°C, 58% yield
30 'HNMR3J (CDCl5) 2.80(1H, dd, 1-2 2,15 HZ H3,n). 3. 34 (1H, dd, J=5,15 Hz, Hy,),
3.72 (3H, s, OCHj),.3.77.4.29 (each 1H, d, }=18.00 Hz, NCH,), 3.80 (3H, s, SCH3),
5.07 (1H, m, Hy), 6.87 (2H, d, J=10 Hz, 2 6Ph-H), 7.35 (2H, d, J=10 Hz, 3,5Ph-H).

Example 303 Methyl (4-phenylthio-2-oxoazetidin-1-yl)acetate

35 Treatment of 4-phenylthioazetidin-2-one (Iwata-Reuyl et. al., J. Nat. Prod., 1993,
56(8), 1373) (8 g) with methyl bromoacetate (7.5:g) under the conditions described
for Example 1b gave the title compound as a colourless oil (6 g, 53% yield). 'H NMR
8 (CDCl3) 2.87 (1H, dd, H,)); 3.42 (1H, dd, H,), 3.70 (3H, s, CH,), 3.75, 4.29 (each
1H, d, NCH)), 5.22, (1H, dd, H), 7.26-7.46 (5H, m, Ph-H). .

40 Example 304 Methyl [(38,4R)-4-benzylthio-3-chloro-2-oxoxazetidin-l-yl)acetate
a. Methyl (6S)-chioropenicillanate 1-oxide .

. A solution of methyl (6S)-chloropenicillanate (13.34 g, 0.0534 mol) (Tet.Lett.
No.11, p1205-1210, 1966) in dichloromethane (200 ml) was cooled to -70°C and
treated with a solution of 3-chloroperoxybenzoic acid (16.76 g, 0.0534 mol) in

45  dichloromethane (400ml) over 1 hour maintaining temperature at -70°C. The
cooling bath was removed and the reaction was stirred for 1.5 hr. A solution of 3-
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J=1.7, 14.9 Hz, Herr]), 3.36 (1H, dd, J=5.0, 15.1 Hz, Herr]), 3.77,4.22
(each 1H gg' 19451 J=18.6 Hz, NCH err]), 3.86 (3H S, OCI—|[@rd|-}|§p95/5513(7 (1H,
dd, J=2. 3" Herr]), 6. 90 (2R, m 3,5-(2-CH err]OPh)-H),
7.12-7.39 (7H, m 4,6-(2-CH'err]OPh)-H + Ph- H) it Found: C, 67.6; H
6.0; N, 3.9% C[err]H[err],:. -err]ﬁS requires: C, 6/7.6; H 6.0; N 3.9% 15
Exanpl e 213. chiqreperoxyhenzoioagig o gDuhdlohlommethgnedh@Omﬂwaddﬂdﬁnﬁamd di n- 2-
one Col fot!80 frsimutes. | Thereaétion shisiture was witlhehllh’tibdeaﬁvdly WilRdobead. kddium

2.63-2.70 ( 2hyigRite S N4HED wa%rﬂ-le@( aﬁh m;ﬂtﬁrwﬁ h
R N Chrrr epiy %
(1H, dd, $=4 Sglourigss, (9% s d, J=8.26, Ph-H), 6.90-6.98

(2H, m Ph- Hb. Wetlyl2-[€35,dBMHd-ace oro-2-oxgazesidio- lzxﬂ-3-meﬂlylbut-2-
4- (3- met hoxypemeate t hi 0) - N- (4- phenyl - 2- oxobutyl ) azeti di n- 2- one a.
4- (13- met hoxy pA edixtukd o meh el m;-amardpamcmanaw 1668 1§®4fg" wvszs mol), acetic

3nelthoxyth'%hmdeczamm lsmﬁha{sﬂs y o8 )%R
B T v s % A
OCH er r]) Sidue re W@@]&;’l@e -3 q_gran eif & with ethyl

singl et, N- Hyacewtedd5Q: Dal(dlmlﬂﬁ withh trigthylamine (0. 63&1(0-00 rch}nndnumuml)l,
7.23-7. 30 ( 1Hyr. The Réactidn was washeld successively with 5% ag. citric acid, brine, 5%aq

4- ( 3- et hoxy NGO}, brige,- d¥ed4MESOY) and-evipdthied to 2 BRIWNSID- Qrsanﬁ:&ﬂo Yel | ow

oi I, 86%4l el @moy vola 1&‘@% %&m ;'%sx T ﬂlo?gmétﬂ e), fojlowed by

CH

3. [72”]4 2?(1 "%célg% @ e‘Fqﬂ}Bd"" a%c’(eéﬂs%‘d "&Z%?@*’% 5. 24

(1H, ddng%etbiéﬂ(g;%k% Hztyml-‘lg &-clr& 6.84 (1H, m Ph- Fi)até6 91-6. 96 (2H,

m Ph-H), 7.1 X y tRqe q° oro2soxcazetidine1:ylJace

4- (4- et hoxy fDzemjsed hxpgenl‘wwbuhb}edyhmﬁgmx sdlution pfxnethy2-((384R)&4-acetylthiothi t e

Z r 3115/ t aICI[ gpre] Spbﬁldso-l‘%x@&eﬁ&ﬁﬁélé ‘?ﬁétﬁ ut-z-enoatE?F%ggo @ﬁ:ﬂ ﬁ:é)l)%r:{emyl MEX grrpl .
9 0 @ﬁ olour Sval obtdine tess ozone

210, S s Ty o

VO 96 /v!ay pdded dropwise. After 15 minutes the solution was allowed to warm to room

PCT / EP95/ 051 3emperature andsstirreid for bhhnofThe solvents were evaporated and the residue

4- pheny! 25i o-rdevaporiedtyliceXfrom asluéne, jhen disoilied iR ethpbaceite3( 75 filyand stimed

di chl or onet hajgo &8&&1%)&1\&%11%3|o¢P-n6ﬂené91ph9mc§&hQ! k&) ﬁﬂda@rfsmﬂr)' on of m

chl or oper benzgg o idn Ghth added
fiution with wagg;;gmmw

dropw se % -50 to
- 60I[Oerr] C ancﬂ"ﬁ‘@lI HP?‘F% @%ﬂ?#“%amc{ﬂ’%f: I?"dst" 35mmol )
was added ancf“ﬁ‘quﬂ?'?lﬁg"lgtﬁ#q‘ﬂﬁéaq fsgglugohydrogen carbenatgiaad peing,dried M280Ur e was
't hen shaldn andigvaporated.u Purification by flastechramatogmaphy (silica, petdether-ethylzcetate) and
sat urat ed sodjavedienitiexmpound BN d610uned sdlkE3.698 (56%, h.py82-83°C).
d. Silver (3S,4R)-3-chloro-1-(methoxycarbonylmethyl)-2-oxoazetidine-4-thiolate
A solution of methyl [(3S,4R)-4-acetylthio-3-chloro-2-0x0-azetidin- 1-yljacetate
(3.64 g, 0.0145 mol) in methanol (125 ml) was added with stirring in subdued light to
35 asolution of silver nitrate (3.2 g, 0.0188 mol) in methanol (55 ml). Triethylamine
(2.6 ml, 0.0187 mol) was then added with ice cooling, and the reaction was stirred for
1 hr at 5-10°C followed by 40 minutes at room temperature. The mixture was filtered
and the solid washed with methanol (x2) and hexane to yield the title compound, 4.19
g (92%).
40 e. Methyl [(3S,4R)-4-benzylthio-3-chloro-2-oxoxazetidin-1-yl)acetate
A solution of silver (3S,4R)-3-chloro-1-(methoxycarbonylmethyl)-2-oxoazetidine-4-
thiolate (4.12 g, 0.013 mol) in acetonitrile (125ml) was treated with benzyl bromide
(2.3 ml, 0.0193 mol) under nitrogen and the mixture was stirred in the dark for 18 hr.
The mixture was filtered and the filtrate was evaporated. Purification by flash
45 chromatography (silica, pet. ether-ethyl acetate) gave the title compound as a
colouriess solid, 2.93g (75%, m.p. 77-79°C).
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collected, dried (MgS err]) and evaporated. Crystallisation from ether

t hen %ﬁ@% pronet hane/ et her gave the product as a whi t FCREYSEi0s1dol Ne
sol id, r’erq err]C, 10 27%yield [err]H NVR [err] (CDCI[err])
2.78 (2H m CHerr]CO, 2.87 (1H, dd, J=4.7, 15.0 Hz, Herr]), 2.94"

(2H, m CHerr]Ph), 3.42 (1H, dd, J=2.0, 15. 0 Hz, H[err]) 3.85, 4.46 (each
1H, d, J=18. 9‘Hnmr(emc1,m{ser4pmaachm7& J=18iHz)KCH 323.72 (34, 6, GH,). BI[sar(ni-l)

7.17-7.35 (5, SOH,R*.63 (1H, & =171z, B), 4.87 (IHSQP*J. Hzlip 7 H
5.7; N, 4.2% C[er.r]H[err]qurr]S requires: 5. Yo

Exarrpl e 217. (4R, SS/4S, SR) - 4-( Phenyl sul phi nyl ) N—(4 phenyl - :
oxobutyl)azeti di n-2-one The conbined filtrate from Exarrpl e 216 was
evaporated and the residue purified by flash chronmat ography (silica,
et hyl acetate/pet. ether) . The product crystallised from20 ether to give
the product as a white crystalline solid, np 111-3[err]C, 16%yield

1H NWR [err] (CDC[err]), 2.38-2.62 (2H, m CHerr]CO, 2.81 (2H m

CHerr]Ph), 3.13-3.30 (2H, m Herr] + Herr]), 3.73, 4.30 (each 1H,
d, J=18.8 Hz, CHerr|N), 4.80 (1H, dd, J=2.8, 4.8 Hz, Herr]),
7.11-7.33 .(5H, m Ph-H), 7.50-7.65 ((5H, m SOPh-H). Found: C, 66. 4;

H 5.6; N 4.3% Cerr]J]Herr]NJerr]S requires: C, 66.8;, H 5.6; N 4.1%25
The foll owi ng conpounds (Exanples 218 - 26) were prepared follow ng the
gener al _ procedure of Exanpl es- 216 and 17. : Exanpl e 218.

(4R, SR) - 4- ( Phenyl sul phi nyl ) - N- (4- phenyl - 2'oxobutyl)azetidin 2- 30 one '
White crystalline solid, mp. 123-4C, 26% yield from Exanpl e 211. _ 1H
NMR [err] (CDO[err]), 2.78 (2H, m CHerr]CO, 2.87 (1H, dd, J=4.7, 15.0 ‘
Hz, Herr]), 2.94 (2H, m CHerr]Ph), 3.42 (1H, dd, J=2.0, 15.0 Hz,
Herr]), 3.85, 4.46 (each 1H, d, J= 18.9 - Hz, CH[err]N), 4.73 (1H, dd,
J=2.1, 4.7 Hz, Herr]), 7.17-7.35 (5H, m Ph-H), 7.55 (5H, s, 35 SCPh- H) .
Found: C, 66.3; H 5.6; N, 44% C[err]H[err]NCIerr]S 0.15 H[err]O

requires: C, 66.3; H 5.7; N, 4.1% ~[err] = - 309.69[err] (c
0.42, chloroform 25C) ' - -
65 - WO 96/ 19451 - :

PCT/ EP95/ 05130 Exanpl e 219. - _

(4RSS) - 4- (Phenyl sul phi nyl ) - N (4-phenyl - 2- oxobut yl ) azeti di n- 2- one

White crystalline solid, mp: 49-51.-C, 6%yield from Exanple 211. .
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1H NWVR [err] (CDO[err]), 2.38-2.62 (2H, m CHerr]CO, 2.81 (2H m

CH[err]Ph)w%a,}ﬁ‘s .30 5 (2H, m Herr] + Herr]), 3.73, 4raxEKrmses13aH, d,
J=18.8 Hz, YORPEITIN), 4.80 (1H dd, J=2.8, 4.8 Hz, Herr]), 7.11-7.33

4.5% Clerr]Herr]NJerr]S." 0.15 CH err]CN requires: C, 66.7;

(5H, m Ph-H), 7.50-7.65 (5H, m SOPh-H). Found: C, GG.ﬁng,sﬁ.ﬁ%{% BEEN
N, 4.6% [Qaims = + 161.8[err] (c 0.1, chloroform 25[errC 1BEP

Exanpl e 220. (4R SR/ 4S,SS) 4-(2- Met hoxyphenyl sul phi nyl ) - N-_(4- phenyl - 2-
oxobutyl ) azeti di ﬁ_‘ 3 d of fo % . crystalline solid, mp. 129-3I[erriE——
12% yiel d ) err err]), 2.79 (3H, m H erTs SheeCHRGR), g
2.96 (2H, m CHerr]Ph), 3.35 (1H,- dd, J=1.6, 14.9 szl 7ol
(3H, s, OCH err]), 3.93,4.50 (each 1HRY, J=18.9 Hz, 15 N fm{’ ,
(1H, dd, J=2.1, 4.7 Hz, Herr]), 6. OB (2- CcH err] OPh) - H),

7.16-7. 34 (6H, Ph-H + 5-(2-CHerf]dPh)-H), 7.49 (1H, m
4-(2-CHerr]OPh)-H), 7.67 (1H, dd, g4 -N\ CH err]OPh)-H). Found:
C, 64.0; H 5.8 N 3.9% (Cerr]HerT]NJereH,s-xs-2 Herr]Orequires: C
64.0; H, 5.8; N, 3.7% 20 Exanple 221. (4R, SS/4S, SR) -

4- (2- Met hoxyphenyl sul phi nyl) - N- (4- phenyl - 2- oxobutyl)azeti di n- 2-@he
Wiite crystall imwhightid, mp. 85-7C, 31%yield 1H NVR [err]

(CDA [err]), 2RAGind R whidh bétHe 3 % , :
3. 26- 3. 45 ' 2%1@% i emP r::j T H[%é’rh]r: ]Qgi)b f%%é@','ﬁ.%??%%‘&”l‘ﬁ? 5%1“,%%"319. 1 He,
NCH err]), 3. 8§ﬂ£°§ﬂ§°rs,(l DRk 1), 25 5.36 (1H, dd, J=2.5, 4.9 Hz,
Herr]), 6183 RBs aryl ofaryiCGtd)alicyl whlch ntdy. be bplGnally3dbétiied;m

5-(2-CH err] OP fslglheasg{u- p; 746 (1H, m 4-(2-CHerr]OPh)-H, 7.76 (1H, dd,
6- ( 2- CH err )EHETT Found: C 64.2; H 5.7; N 3.7%
CerrlHerr] R QPH rsubstitwted geyl group;.ami 7; N, 3. 8% Exanpl e 222.
(4R, SS/ 4S, SR) - n4s 031 ér Zi net hoxyphenyl sul phi nyl') - N- (4- phenyl -2- 30 '
oxobut yl ) azeti di n-2-one White crystalline solid, mp. 110-112[err]C,
11%vyield Found: C. 62 6; 8. N 3. 7% enr]Herr]NdJerr]S
requires: & 6Z:§°%P@F§Psﬁfa@?‘gt%°?m1mé%'&‘ﬁ'bé &ﬁz‘fﬂ hdyydrogen;s)

4- ( 3- met hoxyphenyl sul phi nyl) - N- (4- phenyl - 2- oxobutyl)azeti di n-2-one
35 White crysBalA ¢omponndias claimed indlaifiSlor 2 fibwhick RS is arylC 1fpualkgl C, 64 4;
H 5.7, N 3.9% derr]Herr]NJerr]S requires: C, 64.7; ﬁ—i 5.7, N, 3.8%

oxobUty1) azgt | ) papear s et g o BE Pt o i 3 55, B30 e
: WO

substituted

yield - 66 -
196/ 19451

PCT/ EP95/ 051305- A compound as claimed in any one of claims 1 to 4 in which R3 is optionally
substitued benzyl : _

25 6. Acompound as claimed in any one of claims 1 to 5 in which R3 is 4-
carboxybenzyl or a corresponding C(1.g)alkyl or C(2-6)alkenyl ester thereof.

7. A compound as claimed in any one of claims 1 to 6 in which nisl.

30 8. A compound as claimed in any one of claims 1 o 7 in which S(0)gR3 is 4-
carboxybenzylsulphinyl or a corresponding C(1.6)alkyl or C(2.¢)alkenyl ester
thereof, - -- '

9. A compound as claimed in any one of claims 1 to 8 in which X is a direct bond; a
35  group X'(CHp)p, in which X' is CO, CONRJ, COO, CONRSCO, or CONHO in
" which R9 is hydrogen or C(1-6)alkyl and m is O or an integer from 1 to 12; ora C(j.
12)alkylene chain optionally interupted by X'.

10. A compound as claimed in claim 9 in which X is CO(CH2)p, CONH(CHp), .
40 COO(CHy)p, CONHCO(CHy)p, CONHO(CHy)p and C(1.12)alkylene.

75
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Found: C, 64.4; H;, ﬁus@heéNHas’he&ﬁe egrr]H[err]qurr]S requires: C, 64.7; H,

5.7; N, 38% . RSR/4SSS) .

4- (4 mam thyl su nﬁmﬂ lrhenyl | THIS IEP9510 Pr? 2-one
Wi te crystalllne SO 155[err]C_, 12%y| d: C, 64.6;
~H 5.8 N 3.9% C[err]H[err]qurr]Sreqwre, N, 3.8%

Bxanpl e 226. 11 4RcSBpéHD catiiektin e b’r"“ﬁ@“ T phenyl - 2
oxobutyl)azeti di r‘:a?bone ¢ © Wite grbiligt al |§g$§o | n% 67-69C, 13 5%

yield o] . QU err] H err Nq

requires: C, #B'gﬂpogmgas ﬁ?"mfdé@/oa selcézﬂ ‘l" hich l" %enJgne

4( Phenyl sul M?P?OW]Q'@“MFIWW%@mslfmésuhﬂlmatsone To a cool ed
and stirming solution of 4-(phenylthio)-N (4-phenyl-2- oxobutyl )azeti di n-

2-one (0.5 g13.1A Gémpomid as dlaiftied!ih ola@iE2 frwRich A0isphin udititplse a
sol uti on by hal®f m chl oroperbenzoic acid (0.66 g, 3. 4 mmol ) in

di chl oronethane (25 m). The . cooling bath was renoved and a further

portion of or oper benzqi.c -qGi d 1 0.75 mmol ) added to

conpl et e thghi?eés?‘in ‘Eﬁ"&‘“@g l@gm lt]-’H%%‘Hﬁ“B& is4-hlora aed-fyoro-phenyl i t h 4
m xture 1 saturated aqueous sodi um sul phite and saturated sodi um hydr ogen
car bonat e ants tAcompgund as diaimed in ahy end efiClaidisi 1w 14H Whioh tedeletivepor at ed to

~an oil nfigarations 3<0-4ahd YaASOMssEL F%?éR,@ﬁ:hleS ‘Recrystallisation from
di chl or onet hane et her = gave the |tIe corrpound as a white solid,

yield 0.45 % g%zﬁ of BV Rl £5 1 whicRhd Ssbhle 2, 28,211
CH fes (4 Which the absghuie ¢ 15 37 1y
rIII][err][;arlrs]?) “@E‘I‘Tw atC-4’ F%Z‘ raP S respeatively | (each 1H, d, (

J=18.8 Hz, CHerr]N, 5.02 (1H, dd, J=2.2, 5.2 Hz, Herr]), 715734(5H,
m Ph-H, 7. HS-Acompound?of&’ﬁn(lﬂH(I)rseleGﬁlérom Ph H) . - Found: ‘C, 63.4; H,
5.4, N, 4.2% (err]Herr] Nq err]Srequites:C, 63.9; H 5.4; N, 3.9% 25

Exanpl e 228. 2- IsuI ho | ) -.N-( 4- phenyl - 2- oxobut yl ) azeti din-

2-one 4"@%’@5‘%&22%’% Bxbgé‘ﬂ@r‘{’a? gr ocedure of Exanple 227 and

(i)at al\lli\/g eEZOas](&Rxﬂﬁlﬁ.ﬁSS) 4-(Bemlsylphniyl)i-h@-plldnyﬂz-ouomuylmmﬂf’}m% ylcﬁ| I[ d Py '
err m err

3.37 (2H, m( 4354 *@*%?%%@W‘Wé%‘?ﬂg 0 Hz,

NCH err]), p ny l}y-zsomu(ﬂwe tidin-2-one;  J=2.7, 4.7 He,

Herr]), 6. 99(11 lﬂﬁo)-B-(i -2 dxoel ))aﬂa}_ldmh.éﬂe-? 33 (6H, m 5-(2-

CH CPh 7, 2: CH 93 (1H, dd,

o5 Ol or 1 | ERREASSh) 4l 'l*vhmr%aa pheay! 3 oxgethyDasghifin 3 pis. 704

(I\:[I_[ez3 r ]( E[l’g”r ](HE{S@?M.% @;@fﬁiﬁzulgznyﬁ?-(zi-phenyBZh-Bd;Eodﬂ))ylizhzmdm-a&ne. Exarrpl e 229
o 1-0-0x0h D) - -

D o e e A s SN

tetrakis(tr |(pkgssy4m)s4;mmylsmpmnyl).p@y.¢mﬂy %“i_lmumbﬂe and

B e e

The
- 67 - 30 (4R,SR/4S.SS) 4-(2-Methoxybenzylsulphmyl)-N-(4-phenyl-2-oxobutyl)azetidin—2—one,

(4R ,SS/48,SR) 4-(2-Methoxybenzylsulphmyl)-N-(4-phenyl-2—oxobutyl)mudm-z-one,
4-(4-Fluorobenzylth10)-N—(4-phenyl-2-oxobutyl)azendm—2-one,
(4R,SR/4S,SS) 4-(4~Fluorobenzylsulphmyl)-N-(4-phenyl-2—oxobutyl)azeudm-z-one. .
(4R, SS/4S ,SR) 4-(4-Fluorobenzylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;
35  4-(4-methoxybenzylthio)-N-(4-phenyl-2-oxobutyl)azetidin-2-one; '

(4R,SR/4S.SS) 4-(4-methoxybenzylsulphinyl)-N’-(4-bhényl-z-bebutyi)azetidin-2-one,
(4R,S5/4S,SR) 4-(4-methoxybenzylsulphmyl)-N-(4-phenyl-2-oxobutyl)azeudm-2-one,
4-(phenethylthlo)-N-(4-phenyl-2-oxobutyl)mtxdm-z-one,
(4R,SR/4S,SS) 4-(phenethylsulphmyl)—N-(4—phenyl-z-oxobutyl)mudm-z-one,

40  (4R.SS/4S,SR) 4-(phenethylsulphinyl)-N-(4-phenyl-2-oxobutylazetidin-2-one;
4-(3-Phenylpropylthio)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;

/.
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WO 96/ 19451 This Sheet Has Been Replaced

PCT/ EP95/ et her | ayer mm and the aquympgmstmact ed
wth et he%ﬁ'@“&onbl ned et her ‘mlﬂﬁﬂﬁl

re washed wift
dried (Na[err] sq err]). The €ther was evapor at ed and tfh WBEEN

purified by flash d| chl or onet CED

ro on silica us
el uant. Evapor &% §45r§sl QXS%MMNPWM ¥lod-oxghutylazepdun ‘zﬂﬂbohol
i.s( gﬂ (ﬁl : 5d :(RLSSI&S,SRQ2-%-Phenylprobylsulphmyl)—N-(4-phenyl-2-oxobutyl)azeudm-2-one
t hal i m do
6- (3-chl or ophe)r'f %exe%wlgl’ %m%ﬁ%ﬂéﬁr@%ﬂxﬁbpwm%ﬁ)?@s hi ne
(14. 59, 55m)l )( Iﬂﬁzmm qﬂwl-ﬁg(bewmg\mw-b@pw z-pmbutyl)azmim-zeat ed
with a gstion of diet hyI azodi car boxyl ate (9. 6gq, 55mm| ) in THF '

1 A S i A e B

renoved, the f2loheate evaporated and the resi due purified by flash.

of ot 001 a0 GO AN RIBRBNT BBl o, Erono I OT

c. 6-(3-Chlor O%WAM&9&-(&rnhqeylhml)ﬁ(@wéﬂ%pwla-oxomndm- -yl)ace'amlde

1- (phthal i g dOQ&tI@SSﬂSSR?IN’- Rylhe 1sﬁtb%y1-§f8mmdnm-ynacemﬂaé ;hanol
s

(100m ) was tregated ndthe m xt ure
hydr ogenat ed - am%l\g“'%f s of "catal yst were added

at intervals (4R, SR/AS;SMbemyb(%anlylemlphmyl-m-pm&eudrh-lhyt)hcagandwas

br oun o | 28955 S SN ﬁé"kgﬂ‘%*gg%'f“‘gﬁ@ﬁz ‘g?ﬁano{ﬁ-z%&ﬁﬁéﬁﬂﬁﬁ g O °
treated with hiicéEhenyibutybr(4tbenzyithing2 cidaeetamide; ux for 16h.
The 'm xt ur g5 Wa@4RESRMSSSH N—@Lﬂfeh%lﬁut?ﬂd%ﬁzﬁﬁuﬁﬂh@l&a&x%&eﬁﬂwﬁy!)ﬁ;@ﬁﬁﬁ‘& by

filtration. Q [ [ an oi.l s, taken

up in ether, \A&%%@‘Wﬁ&t{*% "{'}L'“ gsu?q{gtr i?‘r‘i"@ﬁ%‘?"r“]‘w? QWH‘VA%Q orated

to a brown oi IN((S-mynymayl)-(4-benzylthxo-2-oxomndm-l-yl)acetanude

N-[ 6- (4-Chl or o f

6-(4-ch|orophe h and dry
[6-( Qg %lﬂ ﬁéﬂ&ﬂlﬁmﬁﬁng—ﬁo cﬁ%? )Héété?ﬁld@

di chl or omet han@y NJ\@SP tlef‘ﬂ&?@ﬂ (frbanzyls ﬁUﬁM’?’FW%é‘Yi)!@@'& in

di chl or orremhanN-Msmym(sapmﬁylﬁeiy@)c(n}tﬁnzﬁM@z-mﬁma nyhackamida ogr aphy

o S RS b it * '
4- Vet Ey: pﬂggy: ybacetamide;o- azet i di n- 1- one
4~ et hyl phenyl H? Syids Sk ERILINIG B AnGD QREARARD oxomsedin 1

sodi um et hoxi d¥)3csta@iginol and was | solated as a creamsolid, mp.

105- 107 er2§ C, N4[63%5ydiakA-butyt-d-Hydrddyphdng Dhéxyﬂ]C@CBehiy]ﬂﬁd-Z%xBﬁéﬁdﬁn 1- s,
CHerr]), 2856?5; c;h 1H, dd J=2.5,15 Hz, Herr]), 3.34,3.40 (1H, dd,

J=5,15 Hz, 35 4.93 1H, mlierr] 5.03 (1H m H[err]) 6. 41.
(1H bs, NH), @R Ie.s R) N-[&a(:’!;ﬁam-ten-bu hmomhelwlmsxxl]zwbq;zylsﬂnmnﬂz}

Ph- azendm-l-
N-[6(4 Chloro t.hyl phenyl t hi 0).-.2- azet |,
yl acet ani de Wﬁ%’%ﬂ‘%ﬁ%ﬁé‘ﬁﬁi}ﬁ%@ém i‘gﬂg‘" ‘g"g) was
treated N 36- (@R SR/4SISH thﬂﬁohmhyl)hexm-wtﬂmxdﬂ{-&diz@ﬁm-b dry THF
(100 m) mthm &g of 18- crovm6(5rrg) and
tetranbutyla rumpBromde (1.44 g) to give N[ 6
'(4R,SS/4S,SR) N-6-(4-methoxyphenyl)hexyl-(4—benzylsulplunyl-z-oxoazendm- 1-
yDacetamide;
N-(6-(4-chlorophenyl)hexyl)-(4-benzylﬂno-2-oxoazzndm- -yDacetamide;
35  (4R,SR/4S,SS) N-(6- (&chlorophenyl)hexyl)-(4-benzylsulphmyl-2-oxoazeudm-1-
yhacetamide;
(4R,SS5/4S8,SR) N-(6-(4-chlorophenyl)hexyl)-(4-benzylsulphmyl-2-oxoazendm—1-
yDacetamide; :
N-(6-(3, 5-dxchlorophenyl)hexyl)-(4-benzylthxo-2-oxoazeudm- -yl)-acetamide;
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(4- chl or ophenyl) hexfﬂ1 enyl t hi 0) - 2- oxoazeti din-1-yl acet am de
(2.35 g, 43%y| I 'I |l ess mcro ghp
after C.M@M%tji aphy. [err] (GRS BﬁEEi’ ;\ ?2

- CHerr]),1.45-1.60(4H, m (CHerr])[enr]), 2.6 (2 HQPLAE
CHerr]), 289290(each 1H, dd, J=2.5,15 Hz, ¥ S (24 q, J75
Hz, NHCH er r(4R,SR/4S,SS) N-(6-(3 5-dlchlorophenyl)hexyl)-(4-benzylsulphmyl-z-oxoazeﬁ&n 1-
WO 96/ 19451 camide:
PCT/ EP95/ 05 e 3.34,3.40 (1H dd, J=5,15 Hz, Herr]). 3.80,3.96
(each 1H, dd4RSS145.88) Nz(6-(&dqlehlﬂqophenyl)hexyl)-@-ba:zylsulphmyl-m[oaﬂaﬂdma-14 (1H,
bs, NH), 7: 03' H m- Ph-H. . . Exanpl e 230
/-
e

(R RS, S).- 8@@@},‘3@/@@ lnL)ﬂﬁ@g é met h%lcﬁﬂ-‘inﬁ)-%se%dgyl -

2- 0XO0- azét

N-[ 6- (4-chl o(m;sms,sshNx«sl-@-mdrépmyhhempwwmuhmmmuﬁdm 1-
yl acet am de as for Exanple 202 gave the title conpound as white
m cropri sm; (4RSSI stal lisation fromthe m xture of diastereoisoners,

mp. 133- Ng(6+3chlsrophenylphexyl)-(4-benzylsdmhinyli2eexopzetidin-1-  Found:
C, 62.3; H/ﬁ tadide®- 0% -Clerr]Herr]C Nerr](ferr]S requires:C, 625 H,
6.3; N,

10
(R &S A ﬁ“é}%ﬂ‘%r%ﬁﬂéﬁﬁﬂlﬁ?ﬁwhﬁ‘%@m%$ﬂé¥wﬁw=nyI
f2 0XO0- ﬁz et | di4RYSR/AS B1S) amd-(4R S Si4S, Sf) Igg-é&hmlmg%henﬂl)wxyt-(ﬂebemybflpmhyleﬂ;or Sd
romthe cry J | anpl e i el’ded the title conpoun
as a waxy so‘ﬁ&)gﬁl dﬁ?i Yﬁ%@%ﬁréﬁ gte 0/c?/yl eld; v [err] 1791, 1690 c%perr]
[err]. Found¥ @Phgqylgexyn-@d qnycgb@'%l) nzylthio-2-oxoazetidin-1-yl)acetamide; (

Loty I H errI@Rridss 58) Wﬁlﬁeﬁiﬁé{ﬂﬁ@m@ﬁm@x)b@&y@mﬁmﬂ.@s 6.5 N

N-6- (4- dAi or%ﬂ%’ﬂ'ﬁgﬁ)ﬁmﬂ met hyl pheny! ) sul f onyl - 2- 0xo-

. azeti di nyl - JN-5(6—phenylhmu-H-gl)-4-(4—chlorob’emltha)+ﬂ-oxbmudm- -ylacetamxde

N- [ 6- ( 4- chl P%lbglga,mﬂ 3. 20
yl acet am deo(rwﬁﬁg}m ﬂheé l\%ﬁ b* or nﬂ| i5104 gave t e “title

conpound as Yiaretamide -croprl sms mp. 132- 133[err] C, 71%yield; V [err] 1794,
1690 cnf err ](4R,S5/4S,SRPN0@-ghen ﬁeﬂ-l-ym-@-&mmbe&ymm hin l)-2-oxoazeudm-l-
Cerr]H rr](%ﬁe[afm Qerr]rgaerielqwres C, 60.4; 6P 4 5. 9%
Exanpl e =7 6- (4- Chl or ophenyl ) hexyl ] - 4- phenyl t h| 0- 2- oxoazi t edi n- 1-
25 vyl acet anfrems W&Phenylhexyl)- 4-b€nz§duhme3rmeﬂ1yl-2-oxoazeudm- -ylacetamide;

(4- phenyl t hi Phéd ﬁijﬁs‘ﬁi A3k ) ?f&éﬁdm
chl or ophenylg r‘?)I(gm ngxlun erl.tbﬁ r‘P tlontge scrol ed | nlE‘§<l 'fmdfbl gave
t he 4&?%@]1@&'5%-069’}% -ylyacgamide :9[err]C 96%

yi el d; FOUnON—(6;(3,Ss’khc’hlmtiphenyl)hexyl)6(433enhylslﬂpﬁt%yl-2-oxoazeudm- -yl)acetamxde

Aer r] H[2%r ' ]lg(M(?-cﬂo%ﬁ{enl'ﬁh%ﬁ{Ab%n%ﬁ%bﬁﬁ?l-z %o%uém-ﬁyl)gceamllye - 5%

4-(Benzylthio)-1-(3-phenylpropyl)azetidin-2-one;
(4R,SR/4S,SS) 4-Benzylsulphinyl-1-(3-phenylpropyl)azetidin-2-one;
(4R,S5/4S,SR) 4-Benzylsulphinyl-1-(3-phenylpropyl)azetidin-2-one;
4-Benzylthio-1-(2-phenethyl)azetidin-2-one; o

30 (4R,SR/4S,SS) 4-Benzylsulphinyl-1 -(2-phenethyl)azeudm—2-one,
(4R,SS/4S,SR) 4-Benzylsulphinyl-1 -(2-phenemyl)azeudm—2-one,
4-(Benzy1thxo)-1-(4-phenylbutyl)azendm—2-one. _
(4R,SS5/45,SR) 4-Benzylsulphinyl-1-(4-phenylbutyDazetidin-2-one;
p-Methoxybenzyl [(3S, 4R)-4-benzylmm-3-bromo-2-oxoazeudm- l-yl]acetate;

35 (35.4R)-N-(6-phenylhexyl)-1- (4-benzylﬂno-3-bromo—2—oxoazeudm— -yl)acetamxde,

' - (354R SR)-N-(6—phenylhexyl)-4-benzyIsulphmyl-3-bromo-2-oxoazzudm-l-yl |
acetamide; - :
(35,4R, SS)-N-(6-phenylhexyl)-4-benzylsulphmyl-3-bromo-2-oxoazendm-1-

| ylacetamide; '

« ¢ L M S *



The above racem ¢ conpound (Exd& mﬁmiw laceparat ed by high performance
| i quid chronat ography on a chira I ve the CONS tplcrripoXi6s130
enant i omerQ? 19‘8{ ( Exanpl es: 234 arrpl e 234 "

(-)-N-[6-(4-Chl orophenyl) hexyl ] - 4- phenyl t hi o- 2 oxoazi t edi n- _THIS=SHEET HAS BEEN
yl acet am de hydrate Col ourless oil, [err] = -59.9 (CHO [erRlEPLAGEE :
0. 208 v) %/ F/ARSIRY- l}g@phenylhexyl)-4-benzylsulphmyl—2-oxoazendln-l-

(+) - N-[ 6- (4- CESHRN-E6-pheryenex D—l%ﬂﬁhﬁ&B%r&n@&Qﬁéhﬁeﬁdinﬂ &%‘E} etamxde,
ylacet ani de hyg e, -(6-(4-chlo HeHyDIEX) U bentibdiphifylRBxdhab il o ']

0.3% 40 X

Y- N[ 62 (aYR | henyl t hi t edi n- 1-

) acer ant c wNelg- e&iﬁe é&@é&hbwﬁ o '?@sw%é&%é%raﬁgé@yyam«e
fol | owi ng N‘@'@&FWDWWMW%%M“@%XMM& -1-§RacetAmide 36
(RRS S)-N [H-mmmbpmqnuéﬁynmwheﬂmﬁmﬂmﬂumiz-aﬂdu&mn- -ylacetamide;

gg oiazet i din- 1NV(63{9Qllgmu@ﬁ)phenyl)hexyl)-@-benzyltluo-2-oxoazet1dm- -yl)acetamxde -

PCT/ EP95/ 0513 B’ﬁ"l’g eptcdr i bsnayidin-2-gxoggetidin-liy) acetamide: | ¢ 2394 yi el d
Found: G, &1, H-(6r4-chloophenylinexs}-yip(4-methaxycarhanylieazyithip)2-pioazatidipal ks C
61.8; H 6.1; amtamidez% Exanpl e 237

(RS/ SR) N- [ 6- (N-(&ﬂheﬂﬂ?*mﬂ)‘u)ﬁemﬁﬂo-ﬁ-oﬁ&ﬁmﬂdﬁiﬁ-ﬁl ¥¢etainide;

oxoazeti di n- 1 érr] C, 30%
yi el d §4-P|§_:}ior%p§§ny ey -&bengy@go- mgﬁr [err] Jerr]S

reqw res:

(RR'S S I-N[Htézﬂehom RheR¥bRen lyl!mﬁf?emwnﬂmnwl@em@@mt idin- 1- 10
yl acet am de (H){éf(ﬁ@ldmﬁbeuyﬂhewﬂp@bmhﬂubﬁ-mmmngt acetansidé;i qui d
chromat ogr ap hN-(er[nmah'd»pmhylmq (Lﬂlﬂbﬁ?%g&hﬁgl&&ﬂﬂﬂhbﬁhﬁ@az@ﬁ'ﬁﬂlﬂﬁmr S

(Exanpl es ﬁ anpl e

S, S)-N-[6-(4- I

OXO?’:IZEtI[dI(n 1 yi)he IH)‘PE"LGH%JQ@QL@XP¥8 H"f"ﬁ‘g‘“ﬂﬂnﬁ%mdferr] =
-238.6 fny xazl 6+-benzylihigy2-oxo-azetidinzlylace@ty (+)- (R S or

SSR-N [ 6- (4 Gmmmmyynmy[q-bmmammm—m] acetate;

oxoazet i di n- 11¥9-Pheriyhitn§D-4-benzyltHfig20kohR%ding0! i d, m p. 116-118.5[err]C,

[err] = +251. R [(5-%@1ﬁ(ﬁ'&ﬁﬂenyﬁhexyﬂ-&(%—/ih%lﬁybenzylsulphmyl)-z-oxoazzudm-l-
ylacetamide (Diastereoisomer 1);

25  N-[6-(4-Fluorophenylhexyl}-4-(4-methoxybenzylsulphinyl)-2-oxoazetidin-1-
ylacetamide (Diastereoisomer 2); | '
N-(6-(2,4-Difluorophenyl)hexyl)-(4-benzylsulphinyl-2-oxoazetidin-1-yl)acetamide
(Diastereoisomer 1);
N-(6-(2,4-Difluorophenybhexyl)-(4-benzylsulphinyi-2-oxoazetidin-1-yhacetamide;

30 N-[6-(4-Chlorophenyl)hexyl]—4—(4-methoxybenzylsulphmyl)-z-oxoazeudm-1—
ylacetamide (Diastereoisomer 1);
N-[6-(4-Chlorophenyl)h_exyl]-4_-(4-methoxybenzylsulphmyl)-?.—oxoazeudm—1-
ylacetamide (Diastereocisomer 2);

N-(6-(3, 4-D1ﬂuorophenyl)hexyl)-(4-benzylsulphmyl-2—oxoazet1dm 1-yl)acetam1de

35 (Diastereoisomer 1);

N-(6-{3.4-Difluorophenyl }hexyl)-(4-benzylsulphinyl-2-oxoazetidin-1-yl)acetamide
(Diastereoisomer 2);

N-(7-phenylhept-1-yl)-4-benzylsulphinyl-2-oxoazetidin-1-yl acetatmde
(Diastereoisomer 1); '

40  N-(7-phenylhept-1 -yl)-4-benzylsulphmyl-2-oxoazeudm— -yl acetamide
(Diastereoisomer 2);

N-(6-[4-chlorophenylijhex-1 -yl)-(4-methoxycarbonylbenzylsulphmyl)'2-oxoazeudm—l-
yl acetamide (Diastereoisomer 1);
N-(6-{4-chlorophenyl]hex-1 -yl)-(4-mel.hoxycarbonylbenzylsulphmyl)-2-oxoazeudm-1-

45  ylacetamide (Dxastereoxsomer 2);
II!IIIIJ Illllj W
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20 is Sheet Has Been Replaced
(R S/'5, Qo bk {4 Chl o -4- phenyl sul f| nyI 2 op@mmsmno- 1-
yl acet am de arrpl e 2 m m ed by hipg DT TTENC S jui d

-chr omat ogr aphy on a chi gi ve the' 1gnt i oners
(Exanpl es 240, 41) Exanpl e 240
S, R -N[6- (N—Cﬁphmyﬁteafiyyl)-lﬁszghb*ywmhmnMMpMI)-2-oxoazeudu1-l-yl acetamide

oxoazeti di nmmmrq Col ourl ess solid, mp. ‘115-116.5[err] C,

err] =+ 1 = Lo or
59N 6- (4 i% oIkl kit i ony, v ik
oxoazeti di nJ" fourless solid, mp. 113-115C [err] =
-212. 8 (&HON pqlenylpenty@-fbh%m}sw yl-2-oxpagetistinyl<14yl acetamide;

N[ 6- (4- Chl M@WOWWI)MWMQ&W-ZMHﬂ zwe&rmde

yl acet am de astereo‘fidih”ér nt  of

(())I(?O;R./th |Szj| n- -% acm %g;) w%ﬁé‘%‘vkﬁp@ﬂﬁ#or one anéglﬁgme title
e

conpound ss crystal's, mp. 144-146C, 92% Found: C;

59.6; H105. sN-[51(2-€hlpveplqw)he}tﬁﬂ-érbepulaqlnhmqu-exo-muqum actamide 59.7; H,
5.9; N, (Didstetédisofer 1);

(+/ ) - N-[6- (mﬂ!ieh H}ﬁﬂ%ﬂiﬁﬂbeﬂzﬁhﬁﬂ&ihﬁ%—&ﬁﬂ%u O'ﬁi‘cp n 1-yl acetam

chromatogra c |r Mﬁ% 5’%@%‘?@‘"‘?@%’?@

enanti oners 244 | e 243
(-)-N-[85(4 o mmp}mmiwwlﬁmmpwlgmmmaﬂmmm 1- 45 {
yl acet am de (Dxasteredi.‘sdmm,ess solid, mp. 106-109 C, [err] = -67.7

( CHCI [err ] Fﬁsrépnéaﬁ)hexyl)4benzy1su1phmy1-2-oxoazeudm-1-y1ace:amide h
P s/ 08 % “é?canpl e

O %gwemmmmunﬁswwﬁwmmwmwl-

yl acet a@fde (Diastereofzsimeg2)iess solid, mp. 110-111C, [err] = +69.1
(CHC [err], &len?ﬂﬁﬁﬁb(&#behzylsulphm%ﬂeﬁ&ﬁ- -yl)acetate (2:1 Diast 2 : Diast 1);
Lo (4 O s arcaphbitpeld
met hods descljﬂgylé%ﬁ% %H‘Bz%‘lp ] ol ourI ess
crystal s, %‘lFJ‘E!BPBY Hcbenzylsulp 1q*oamndme (9% 1dastereoisomer 2%y 5. 3: N,
6.1% CRSrr ]Nﬁ[@(+mhﬂﬂmenyl®paxyll-s-b@qwsmmnu-z-oxo-mtidm byB-acetamixles %
N-[6-(4-Methylphenyl)-hexyl]-[4-benzylsulphinyl-2-0xo0-azetidin- 1-yl]- acetamide;
N-(6-(4-chlorophenylhex-1 -yl)-((4-carboxybenzylsulphmyl)-z-oxoazeudm-l-
yl)acetamide (diastereoisomer 2);
N-[6-(4-Fluorophenyl)hexyl]-4-(4-methoxybenzylsulphonyl)-z-oxoazeudm-1-

30 ylacetamide;

N-(6-(2, 4-D1ﬂuorophenyl)hexyl)-(4-benzylsulphonyl-2-oxoazeudm— -yhacetamide;
N-[6-(4-Chlorophenyl)hexyl]-4-(4-methoxybenzylsulphonyl)-z-oxoazeudm-l-
ylacetamide;

N-(6-(3, 4-D1ﬂuorophenyl)hexyl)-(4-benzylsulphonyl-z-oxoazeudm- -yhacetamide;

35  N-(7-phenylhept-1-yl)-4-benzylsulphonyl-2-0xoazetidin-1-yl acetamide; '
N-[6-(4-Chlorophenyl)hexyl]-(4-(4-carboxybenzylsulphonyl)-2-oxo-azetidin-
lyl)acetamide; )
N-[5-(4-Chlorophenyl)pentyl]-4-benzylsulphonyl-2-oxo-azetidin-1yl acetamide;
N-[5-(2-Chlorophenyl)hexy!]-4-benzylsulphonyl-2-oxo-azetidin- 1yl acetamide;

40 N-(6-(4—Fluorophenyl)hexyl)-4-benzylsu1phonyl-2-oxomndm—l—ylacetalmde
6-Phenylhexyl-[4-benzylsulphonyl-2-ox0-azetidin-1yl] acetate;
6-(4-Chlorophenyl)hexyl-(4-benzyisulphonyl-2-oxo-azetidin- l-yl] acetate;

1-(9-Phenyinonyl)-4-benzylsulphonyl-2-oxoazetidine;
N-[6-(4-Methylphenyl)—hexyl]-[4-benzylsulphonyl—2-oxo-azeudm— -yl}- acetanude

45  N-(6-Phenylhexanoyl)-(4-benzylthio-2-oxoazetidin-yl)acetamide;
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10 Treatnment of This Sheet Has Been Replaced

yl acet am de wi th nCPBA as descr | es 202 and 203 gave—the

N-[ 6- ( 4-clypo@ivasny! ) hexyl ] - 4- (\1 “m MI t hi o) - 2- oxoazmml’?ﬁ/qﬁl”
ere

fol | owi ng sul f oxi de-di as ol soners (Exanpl es 246, 247IH|S SHEET HAS BEEN
Exanpl e 246 (R R/'S, S)- N[ 6- (4- Chl orophenyl ) hexyl]1-4-(4- 15 REPLACED

met hoxyphenyl SM-I(ﬁPhﬂb)lh%amﬂM%btmbﬂlphyly&ame—yl)acetaﬁnﬂcn ress
crystal s, m p.N-{5-Phéryipentyldxy)-(3-BenzylthiocR-oxoazetidid-Lylydcetamided. 1, H, 6.0; N,

eEngZ?ﬂ g[ 229] I: [%g‘%iﬁ nfﬂlﬂ()ﬁf(i—bﬁnz}'om%heﬁ?dﬁ 1-%1)“8.8,1,,@ 5. 9%
N'ﬁiri’l? \/

nmet hoxyphenyl oazet I di n-1-yl acet am Col ourl ess

crystal s, OXY)Adrbenzy phmyl-Z-oxmmn-lcyDas@tawdeH 6.0; N,

5. 9% C[err]H[(BlaS}entmlEQmer]ZQ;[err]S requires: C, 60.4; H 6.1; N, 5. 9%
Exanpl te 348 T—R-@B(Mhl@fopn&mmbiﬂ)‘*Wb&nzﬁﬂmiﬁz-ﬁﬁéaiﬂﬁdﬁﬁheﬂ)dcéﬁinﬁdéﬂy| )-2- 25
oxoazeti di n- 1- hen x 15? -1-vl

(RR'S,S)- N hﬁl%éj Ygacf?mn .
oxoazet i di n- 1- gﬁ' 'g L‘H é“)é’mgﬁ-l ess
crystals, W p. ﬁéﬁf}‘l@mmwphwﬂ-«-benzysulplwh&ox@zeg@nd-yl)acetsmme. N,
5.8% ([err] H4R, SJ-N—@Mmmqmmmm#m&nlpﬁﬂyl&-om@-1N1)acefﬁﬁmde 5. 7%
Exanpl e 249. mhmhﬁrﬁﬁ met hoxyphenyl t hi 0) - 2- oxoazeti di n- 1-yl ] acet am de

Tr eat ment of with
benzyl ani ne u(rger tﬂE @%@’H@’F{‘&E’mé@g"‘% %gaﬁe%)&%@f
conmpound less oil, 74%yield. H NVR 8 (CDCl Eerr

2. 80, 2. 86 161H, 4RiQS-NJ@(%CMMPMYQQBM)-(%FYIWPhlsylzﬂaoxmu(-115{ Jagptamigde-5
15. 2 Hz, H er r(fiastefeosomes®?); s, OCH err]), 3.85. 4.05 (each 1H, d,

J=16.7 H, NCH]gss.N.(e.(k.eﬂ fogh&nﬂb %ﬂbﬁ?b&ﬁ%l@-bi&auﬁuﬁ-yﬁ%mﬂﬂe

Herr]), 65 (diaste: er 9); J=8.6 , 4-OCH[ érr] Ph-H)
ity 2 (R K e (b s Ll o
C, 64.0; 130 5 (diagerepisomer 2); Treat nent of

N-benzyl - [ 4- ( ARGy Clierophenyl)hdxyD-(@3beazysulptonyl-2-giohzetidim IFyl)acetintibe;
MCPBA fol | 0V\Bd4.§3N-(6f{mmér6bﬁdn§ﬁﬁéﬁg-(ﬁe &ﬁ&tzf&baﬁﬁ

gﬁ acetafigb: 3 gave
ide: 4 Exanpl e 250-

t he ofelyrs ) )R8
N- Benzyl -[ 4- (4; ﬁ I su n | ] acet am de
(Di ast gr eE)meg {rgf beXz hm}c'i' -oxoazeudm- -yl)acetamﬁé,] 71 -

WO 96/ 19438  N-(6-{ 4-P1u0r0phenyl}hexyl)-4-(4-aﬂy10xycarb0nylbenzylﬂuo'2-0x0mﬂEPb 5/ 05130
yhacetamide;
N-(6-{4-Fluorophcnyl}hexyl)-4~(4-allyloxycarbonylbenzylsulphmyl—2-oxoazeudm— 1-
ylacetamide (Diastereoisomer 1);
N-(6-{4-Fluorophenyl ) hexyl)-4-(4-allyloxycarbonylbenzylsulphinyl-2-oxoazetidin- 1-

30 ybacetamide (Diastereoisomer 2);
N-(6-{4-Fluorophenyl}hexyl)-4-(4-carboxybenzylsulphinyl-2-oxoazetidin-1-
yl)acetamide (Diastereoisomer 2);

N-(6-{4-Fluorophenyl }hexyl)-4-(4-isopropyloxycarbonylbenzylsulphinyl-2-
- oxoazetidin-1-yl)acetamide (Diastereoisomer 2);

35 N-(6—(4-Fluorophenyl}hexyl)~4-(4-propyloxycarbonylbenzylsulphinyl-2-oxoamtidin-1-
yl)acetamide (Diastereoisomer 2);
N-[6-(4-Fluorophenyl)hexyl]-[4—(4-emyloxycarbonylbenzyl)sulphmyl-Z-oxo-azeudm-
1-yl]- acetamide (Diastereoisomer 2); .
N-(6-{4-Fluorophenyi]hex-1-yl)-4-carboxybenzylthio)-2-oxoazetidin- 1-yl acetamide;

40  N-(6-[4-Fluorophenyllhex-1-yl)-(4-methylcarboxybenzylthio)-2-oxoazetidin-1-yl
acetamide; '
N-[6-(4-Fluorophenyl)hexyl]-[4-(4-methyloxycarbonylbenzyl)sulphinyl-2-oxo-azetidin-
1-yl}- acetamide (Diastereoisomer 2); |
N-(6-{4-Chlorophenyl}hexyl)-4-(4-isopropyloxycarbonylbenzylsulphinyl -2-

45 oxoazetidin-1-yl)acetamide (Diastereoisomer 2);
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Col ourl ess SO|Id r’iﬂhShek 8405 yi el d. [err]H NIVR[err] (CDCI[err])
2.75, 2. dehbls1dd, 5 Hz, H ert (i~n 34 5/08130 J=2
15 Hz, Herr]), 3. 86 rr]) 3. 99_ lSSHE&TiB\S(BEEAh 1H, d, .
J=17.2 He, NCH err]), 47 (2H m NHCH[err . 4, SIERLABEDm Hprr]), 7.05
(2H, m4OCHPhI—% 7..33 (oH Ph=H) (2H, m 4-
5 OCH[ er r ] PN=(Gy{4- E?thﬂﬂ}i@fy .- @an?pylmmnﬂbemlsslmmys-mxmdnuS%
qerr]H[err]Nb'Bace]mder(pﬁsteremsomeeamres C 61.3; H 5.4 N, 7.5%

Ex | e 251 N-(5-{3a0kly ZEbxcdzdtidin-
Tacet o fophédyl)my oam Zlh/v I eld. [err]H*NIVR [er%]

yIC]D?Jcet am deﬁgs ﬁ@ﬁgﬁé A

err r 35 89 e 1H 0 J=16.9 Hz,
(NCH[ e£ r]) ?;%F‘”BP ﬁ}f“("’zf 33’0 ("Eﬁ ’WDHW:J 2-BX0r5 |y
NHCH[ err]), aeBdinclril-agetamjde; 1), 6.90 (2H, m 4- OCH err] Ph-H),- 7.26-7.50
(7H, m Ph- |-N-[6-(4-Fluoropmy{)hexy}]F[I4- (%-(aﬂyloﬁfhatﬂdﬂyhmmylrbenzyl)ilﬂplﬁll 112-9%0-

crr[err] Foumtldﬁ,l &etzidnd@ . C[err]H[err]N[err]O[err]S
requires:

(o e et . ﬁﬁw oty el Deglobingi 2:6%05

4- (4- net ﬁ%‘r g) with nethyl bronpacetate

(5.3 Q) undeN-lﬁf(é-!‘ergphwabexxﬂs[ér (%mymababbmynwgmo-mnm-nm]e
conpound as acetamide; col ourl ess solid, mp. 45-46C, (5.9 g, 64%

CCam] o 302 MRt anwrwm gn;s‘énhﬁbémﬂﬁj'l%?*‘%?%“ﬁ‘? 3.

To a solutio )azeti one

net hyl _bronpacet ate
(5% b’»m§ mphenv@'m b SR ey b ulphiey -Sosemesy i n
dry THF (3001113!}] m@lﬂswl’eomepé

Mder ed potassi um hydroxi de (3. 4g,
60mol ). TheN#M:Magbcnzyl-(#Benmmeﬂ-Moazhﬁdm- mémmdbour s at room
t enper at ur e S0

Red £Dicitéro te béﬂz%r( SHz)lsifin {1983 0azk &nslgh?%

ortions x"tlracts

extracted wi h et hyl ac

dried evapor at ed.. The resi due_was urlfled by flash

chr omat pir%ﬁ" 8%1-@?? b Crgiolghiy e oTp RSBl YDA AR
(1:1->2:1) t2igi ve the product as a solid mp. .. 101-103[err]C, 58%
yield 30 Na&pxtlﬂhﬁbéﬂyr-{&ls@ﬂbﬁlphady)-ﬂoﬁ%hﬂin 1i§Dackritnide;15 Hz Herr])
3.34 (1H, ddN-slf-bnérﬁ ltluo-z-o ozfm err]), 3.77,4.29
(each 1H, d, f 5. 07 (1H,
m Herr {% l%lpéilgﬁp 8%"’@@"’( Jdel@‘%ﬁem%Ph H) .
Exanpl e t hyl (4 phen Ith| o- 2- oxoazet i di n- 1- yl )acet ate 35 Treatnent

of 4-phenyl tNf%nachlqhoher&ybtﬂebe(mmwhﬁyh%oxmuah- 1-yDacetamide @iastereomero3,
56(8), 1373)2%8 g) wth net hyI bronpacetate (7.5 g) under the conditions

descri bed N-34-fDi hl ﬂﬂ?ﬁ 12 ok 0 _32 | ourl ess oil
T3 R SRR )

NCH[ er r]30 oyt 168 d H! err] 7. 26 7.46 (5H, m . 40 Exanple 304
Met hyl [ (3S, 4&}.38.4%&6-( pmnmhem)dmhmmymmpmmmmudm- a.
Met hyl (6S) - 1ma¢0| | l anat e 1-oxi de A soI uti on of nethyl -

1205 1210, Tgh el o Senehim hegh o Siets et 2o,
35 N-(6-(4—Fluorophenyl)hexyl)-(SS 4R)-4-benzyltlno-3-((R)-hydroxyemyl)-2-
: oxoazetidin- 1-ylacetamide;
N-(6-(4-Fluorophenyhhexyl)-(3S 4R)-4-benzylsulphmyl-3-((R)-hydroxyethyl)-Z-
oxoazetidin-1-ylacetamide (Diastereomer 2);
_ N-(6-phenylhexyl)-(4-(4-methoxyphenylthio)-2-oxoazetidin- 1-yl)acetamide;

40  (4R,SR/AS,SS) N-(6-phenylhexyl)-(4-(4-methoxyphenyl)sulfinyl)-2-oxoazetidin-1-
yDacetamide;
(4R,SS/4S,SR)- N-(6-phenylhexyl)-(4-(4-methoxyphenyl)sulﬁnyl)—Z-oxoazeudm- 1-
yl)acetamide;
N—(6-phenylhexyl)-(4—(4-memoxyphenyl)sulfonyl)-Z-oxomndm— -yl)acetaxmde
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treated with a solution of 3-¢hdheapey heeedi ¢ aci d (16 76 g, 0.0534 nol)
in 45 dl&g gl N hane (400m) | nt aj ni.ng termmmmsmsm -70C
The ot ng bath was e

1 act|0n was stirtg T
A sol ution of 3- Trﬂfll §[7I é’T 'AS BEEN
WO 96/ 19451 REPL/-\CED

PCT/ EP95/ 05 13U-(6-pheny1hemu-@r6pfem9mmlwulﬂue}a-ogmu@ -1ryD) r omet hane
(100 ) was add@ssmscsmNr(G%ezglhexynfw(s m:nuiﬁﬁenﬁiim{m@bxmgmqw e

was washed suc§es'sm8&y W th % aq. sodi um sul phite, sat.
NaHCJ err ] MySO err]) and evaporated. Purification by flash

c ho mat ogr aphy (4R SRIASS) pé(G—pﬂehﬂheﬂth(Bab«ﬁmﬂmxyptgaybulfmﬂ)-mdxbmddinﬂe und as

cols)urg . 14.1 g (999 . b. Met hyI

2 [(38 4R)- 4 @et{?ﬁl i’0- 3- chl or o- 2- oxoazetldl n met hy| but - 2-

enoat o N Bheanbexst- (A oroBEpy Kol 2-opear el Iy Daceiamides | oo (13. 94 g
phosphi fe { 14 a0 oo NEpBAE GRotii ’“*“‘“#é‘e""“a“?o”?# ) \as stirred Sfy'
reflux for Zl(ﬁ 41?%%“ %&%3&@‘%@’2’2&?& BWMI&% the residue

r ev?p?r aE edot mbé-@hmmm;d)%@-pml-mmmmmg-mt ut eg \(/)\not524et hlyl) .
acetate 1 R ,glzué nol ) an
stirred f(i)é 1!31& N ifpﬁ%ﬁﬁﬂ}dgﬂg tl gﬁén%g% s@%‘@?ﬁ"s, vely with 5% ag.
citric acid, Brdedimsthgxyphenylthionpliphenyl2-onobutybazetidinedionaiysq err]), and
evapor at ed t04q3bﬁam}?hénynﬁ]o§lN {4.p1-1en9p2.byaob\§y1)me.dnej atile inmpuities

Spgcfgr?gﬂ ggr“‘fa(%_gﬁlé%yp #8}05‘3{'{&, ??F&%’W%V\@d%gya creamsolid, 6.7

g (44% (4R.BRIASES 9{(thzqytls)llphmyl)-N-(é-phm;tl-ﬁytbxobutyl)azzndm-2-one.

3S, 4R ac PHN- e; Ozoni sed
E)iygen \)Nags buﬁk’bs S(Ské‘u‘pg'@&hggﬁ&s n o?‘ ﬁgng Xé ‘24 acetyl t hi o- 20
3-chl oro- 2- ox it h@yiﬁ @'PB?RYI %ﬁ th‘B' €). 026 mol) in

et hyl acet at e (4R, SS)~4-((mﬁykhlphmyl)-mphenym{oaobdtﬂ)ueﬁddx-zaomsr manent bl.ue

oxygen, "t hen 1% SRfks S HRIEAGK Brenysmiptitiy RSAPHER ol bl DRI Ghe:
dropwi se. Af t é4R.88/45SR) WMWWVBNMIW{WMWMEWEU%M

t enperat upg apge:stirred for 19 hr. The solvents were evapor ated and the

oL T A e 5 e by b =

p-tol uenesul ploagi c acid (1.14 g) in water (60 m). - After dilution

with water th
further ext ragt égﬂgﬁ’%s) %e%ﬁw%mﬁ'%ﬁgﬁpﬁgmt s er e
pashed - SEBSSSRY ﬁ«%uemmmw@@mw&wpn? n wmm. and
rine, dripsd (AMYSRISF.SHU-@Alnethexis VOAN-(Biphbriyl-22dxoB iy aze one;
chr omat ogr aph ther et the.tihtle
conpoundgaspa)(‘t)%rS%PgC@QSRZ%H %Y@&g Jgéﬁ%"yﬁi&ﬁfétfn@%%@f‘&i"@) udm-b-o&e
Si | ver (3S, 4R¥-(Pherylsulphoiyl)-2(4:phepyla2-oxobukylazétidin-2:onex oazet i di ne- 4-thi ol ate
7 sorutl on of 4! NikthokyplienylSipHbng 6 N-(U-bknd- 2-ckbbutjifkzeadii 2-Gies! | 41 -
1-ylTacetate 6 @-Chlorophenyljhexyll-4-(4-methylphenylthio)-2-oxoazetidin-1-ylacetamide;
30 RRS S)-N-[6-(4—chlorophenyl)hexyl]-4»(4-methylphenyl)sulﬁnyl-2-oxo-azeudmyl-1-
yl acetamide;
(R,SIS.R)-N-[6-(4—chlorophenyl)hexyl]-4-(4-methylphenyl)sulﬁnyl-2-oxo—azeudmyl-
1-yl acetamide;
N-[6-(4-chlorophenyl)hexyl]-4-(4-methylphenyl)sulfonyl-2-oxo-azeudmyl-l-yl
35 acetamide;
(+I-)-N-[6-(4-Chlorophenyl)hexyl]-4~phenyltluo-2—oxoazmdm— -ylacetamide hydrate;
(-)-N-[6-(4-Chlorophenyl)hexyl}-4-phenylthio-2-oxoazitedin-1-ylacetamide hydrate;
(+)-N-[6~(4-Chlorophenyl)hexyl}-4-phenylthio-2-oxoazitedin-1-ylacetamide hydrate;
(R,R/S,S)-N-[6-(4-Chlorophenyl)hexyl]-4-phenylsulfinyl-2-oxoazetidin-1-ylacetamide;
40  (R,S/S,R)-N-[6-(4-Chlorophenyl)hexyl]-4-phenylsulfinyl-2-oxoazetidin-1-ylacetamide;
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(3.64 g, 0.0145 rml) nhigsﬁ&m@@ggn gegM) was added with stirri ng I n
subduedav %E}l?# Sl | ver nitrate (3.2 g, POTAPISSIBD| ) in
met hanol t) ? Trief ﬁ[u (2.6 m Jsc’i_{ Llui-l S, 4hen added
with ice cooling, and AS stlrred'ﬂ'ﬂ§ EE ﬁiS t“él 5-10[err] C
fol | owed by 40 ninutes at roomterrperature THe i xBEPLAGRS i1 dered

and the soli -vmsmeﬁls, Nmmbﬁj nylhe Mpmﬁy]g;]r 12-6% itle
conpound, 4glg)ee W)( [2% hg Me?yhlyl iyl Mﬂmﬂ

[(3S,4R)-4-b g ; 3" Asolutlon
of silver (Sé'n)Z %@@ﬂé g@%%@éﬁ&ﬂﬁ%?%ﬁ mﬂne 4-
thiolate (4.¥% 013 nol) in acetonitrile (125m ) was treated with
benzyl broni @g-(R.S or §,R)-Ns[6x(4-Chlocophenyhhiexylldephenylsulfinyjedroxoadetidine 14vi xt ur e

- was stirred ylacetdmsiderar k for 18 hr. The mxture was filtered and the

filtrate vasg mmﬁ%;@g&@m&ﬁgmpn% flestetuniaBkAgERAY (5111 o2

pet. ether- el dte)” gave t col ourl ess
solid, 2.93¢ ?&W‘

- 73 - Nx/[@(g&@mg@ yl)hexyl]-4-]phgnylsulfonyl-2-oxoazeudm- -ylacetamlde
PCT/ EP95IMD5 1IS«()-N-[6-(4-Chlompheiiyl)heuyl]-@@lﬁhi/lsnlfqml-z-d'xaazeﬁdﬁ-(-yhcétamidc d, J=18
Hz, NCH[ er r] {+)-N{6-&4-CRIdrophenyl)ilexy1]4) pheyiSiflfdnit2-oxoazetidih- 1- Platlathi 4.62

(1H d, J3=1. Rﬂﬁa(Mﬁéébﬂenyﬁhé&lﬂkﬁ-m‘émolyﬂheﬁyii&u).b'lo%&lehmn71-§laééﬂnid@ Ph-)
' (R,R/S,S)-N- [6-(4-Chlorophenyl)hexyl]-4-(4-methoxyphenylsulﬁnyl)-z-oxoazeudm-1-
ylacetamide;
15 (RS/S R)-N-[6-(4-Chlorophenyl)hexy1]-4-(4-methoxyphenylsnlﬁnyl)-z-oxoazeudm- I- ‘
ylacetamide;
. N-[6-(4-Chlorophenyl)hexyl]-4-(4-methoxyphenylsulfonyl)-Z-oxoazeudm-l-
ylacetamide _
N-Benzyl-[4-(4-methoxyphenylﬂuo)-z-oxoazzudm-l-yl]acetamde
20 N-Benzyl—[4-(4-methoxyphenylsulphmyl)-2-oxoazeudm-l-yl]acetamlde (Dmstereomer
1y
N-Benzy!—[4-(4-methoxyphenylsulphmyl)-z-oxoazendm- -yl]acetamlde
(Diastereomer 2)

25 18. A compound of formula (I) selected from:
(4R,S5/4S, SR)- N-(6-phenylhexyl)-(4-(4-methoxyphenyl)sulfinyl)-2-oxoazetidin- 1-
ylacetamide;
(4R,S5/4S,SR)- N-(6-phenylhexyl)-(4—(3 4-d1meﬂxoxyphenylsulfmyl)—2-oxoazeudm— 1-
ylacetamide;
30 (4R,SR/4S,SS) N-(6-phenylhexyl)-(4-(3 4—duneﬂ10xyphenylsulﬁnyl)—2-oxoazeudm—1-
yDacetamide;
(4R,S8/45.SR)- 4~(Phenylsulphmyl)-N-(4-phenyl-2-oxobutyl)azeudm-2-one,
(4R, SS)-4-(Phenylsulphmyl)-N-(4~phenyl-2-oxobutyl)azeudm-2-one,
(4R,SS5/45,SR)- 4-(3 4-dunethoxyphenylsulplunyl)-N-(4-phenyl-2-oxobutyl)azeudm-
35 2-one;
(4R,SS/4S,SR)- 4-(3-methoxyphenylsulphmyl)—N-(4-phenyl-2-oxobutyl)azendm-2—
one;
(4R,SS/4S,SR)- 4-(4-methoxyphenylsulphmyl)-N-(4-phenyl-2-oxobutyl)azeudm-2-
~ one;
40 (R.SIS.R)-N-[6-(4-chlorophen‘y‘l)hexyl]-4'-(4~meﬂ1ylph'enyl)sulfmyl-z-oxo-azetidinyl-
1-yl acetamide; - |

O
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(R.S/S R)-N-[6-(4-Chloroph_enyl)hexyl]-4-phenylsulf‘myl-2-oxoazetidin—l-_-
ylacetamide;
(+)-(RSor§ R)-N-[6-(4~Chlorophenyl)hexyl]—4-phenylsulﬁnyl-2-oxoazeudm-l-
ylacetamide;
5 (-)}-(RRorS,S)- N-[6-(4-Chlorophenyl)hexyl]-Lphenylsulﬁnle-oxoazeudm-l-
ylacetamide; and
(R,S/S,R)-N- [6-(4-Chlorophenyl)hexyl]-4-(4-methoxyphenylsulﬁnyl)-z-oxoamudm-
1-ylacetamide.

10 19. A compound of formula (I) selected from:
N-(6-(4-P'Iuorophenyl}hexyl)-4~(4-allyloxycarbonylbenzylsulphmyl—2—oxoazet1dm—1-
yhacetamide (Diastereoisomer 2);

N-(6-{4-Fluorophenyl }hexyl)-4-(4-carboxybenzylsulphinyl-2-oxoazetidin-1-
yhacetamide (Diastereoisomer 2); .
15 N-(6-{4-Fluorophenyl}hexyl)-4-(4-1sopropyloxycarbonylbenzylsulphmyl-z-
* oxoazetidin-1-ylacetamide (Diastereoisomer 2); .
N-(6-{4-Fluorophenyl}hexyl)-4-(4-propyloxycarbonylbenzylsulphmyl-z-oxoazzndm-
1-yDacetamide (Diastereoisomer 2);
N-{6-(4-Fluorophenyl)hexyi}-[4-(4-ethyloxycarbonylbenzyl)sulphinyl-2-oxo-

20  azetidin-1-yl]- acetamide (Diastereoisomer 2);N-(6-[4-Fluorophenyl]hex-1-yl)-4-
carboxybenzylthio)-2-oxoazetidin-1-yl acetamide;
N-[6-(4-Fluorophenyl)hexyl]-[4-(4-methyloxycarbonylbenzyl)sulphinyl-2-oxo-
azetidin-1-yl]- acetamide (Diastereoisomer 2); _
N-(G-{4—Chlorophenyl}hexyl)-4-(4-isopropyloxycarbony1benzylsulphinyl -2-

25  oxoazetidin-1-yl)acetamide (Diastereoisomer 2); |
N-(6-{4-Chlorophenyl}hexyl)-4-(4-propyloxycarbonyibenzylsulphiny} -2-
oxoazetidin-1-ylacetamide (Diastereoisomer 2);
N-(6-{4-Chlorophenyl)hexyl)-4-(4—emyloxycarbonylbenzylsulphmyl -2-oxo0azetidin-

1-yDacetamide (Diastereoisomer 2);

30 N-[6-(4-Fluorophenyl)hexyl]-[4-(4-(allyloxycarbonylmethyl) benzyl)sulphinyl -2-
oxo-azetidin- 1-yl]- acetamide (Diastereomer 2);

N-{6-(4-Fluorophenyl)hexyl]- [4- (4-(carboxymethyl)benzyl)sulphmyl -2-0x0-
azetidin-1-yl]-acetamide (Diastereomer 2); | :
(4R,SS/45,SR) 4-(Benzylsulphinyl)-1-(4-phenyl-2-oxobutyl)azetidin-2-one;

35  (4R,SS/4S,SR) 4-(Benzylsulphinyl)-1-(9-phenyl-2-oxononyl)azetidin-2-one;
(4R,SS5/4S,SR) N-(6-phenylhexyl)- (4—benzy1sulphmyl—2—oxoazeudm- -yl)acetamxde
(4R,S5/4S,SR) N-benzyl-(4-benzylsulphmyl-2-oxoazeudm-l-yl)acetamxde
(4R,S5/4S,SR) N-(9-Phenylnonyl)-(4-benzylsulphinyl-2-oxoazetidin-1-yl)acetamide;
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1. A conpound of for }{eét)ﬂasgee{,ge ded 5 Rierr]
and R er h may di fferent, yaet]
hydrogenwo!"m“ﬁhal oge I ;.10 R[ -
aryl ( err]al kyl which |y |substi tjut | i nker
group; Y is an optlonally substltuted ar W nis-0, 1
or 2. 15 zm,ssmmmszes,scmiaem 104- &bﬂ}'ﬂheh H\é}d 43&@5: err]
i s each hydr chém:@dgonpour% asycl al madsql)n gﬂ ol]rsulgmxﬂmh ch
Rlerr] is ar&% ’I'K 1 4. A conpound as clained in any one of

claims 1 to 348 R\ Nﬂﬂ%ﬂ@@hﬂﬁbh@b@bﬂﬁﬁwmwa%mtmmbst ituted
phenyl . )acetdimigeirpound as cl.ainmed in any one of clainms 1'to 4 in which

i I tued b | 25 6. A d I d
- any ond. o I@SSMS@ N-Gs I;I‘n?ﬁmﬁr%<+gemmmi§m%:§qwﬁiyf or'a
corr espondi ngl)agetamidej kyl or C[err]al kenyl ester thereof. R

d s 1. .
comound as SHESTAR A R ERoRienEniRy- M@Iﬁmﬂz-&m@mm err] is
4- car byReeetamides ul phi nyl or a corresponding derr]al kyl o:‘j

| k - 1| in any one
(():1[ e(r:lr 11? egytk‘wss’laqul. (&(ﬂc@@(&‘&ﬁﬁgngexry é)&&%nzglsﬁ@ﬂg@l’ Qdod(;% gﬁeﬁd@ Ere CHerr])[err]
in WhIChQ( @ 'éEZNR[err] COO, CONR[err] CO, or CCNHOln whi ch R5

i s hydrogen ()GR,SSIGS;SIEIN@YG-(thlor&pﬁbn@l)hﬁfyl)-(#-Bélﬁfylsﬁrphiﬂyl-ﬂtﬁmigeudﬂf-l-a
derr] # chain optionally interupted b
conpound as ailned In claim9 in which Xis CO(CH[err])[err]

CONH( CH er r] H&SWS.SR) Nstﬁa(mlempm@ﬁ)he}:yl)@henmsmﬁmnyl}z-pmmudm-1- e
CONHO( CH| er r bactdmidend Cl err] al kyl ene. _
& 15 (4R,S5/45,SR) N—(6-Phenylhexyl)-(4-(4-ethoxycarbonyl)beuzylsulphmyl-z-
oxoazetidin-1-yl)acetamide;
N-(6-(3, 5-dlchlorophenyl)hexyl)-(4-benzylsulphonyl-2-oxoazeudm- 1-yl)acetamide;
(4R,S5/45,SR) 4-Benzylsulphinyl-1-(2-phenethyl)azetidin-2-one;
(35.4R SR)-N-(6-phenylhexyl)-4-benzylsulphmyl—3—bromo-z-oxoazeudm-l-yl
20  acetamide;
(35.4R, SR)-N-(6-phenylhexyl)-4-benzylsulphmyl-3-bromo-2-oxoazet1dm—l-yl
acetamide;
N-(6-[4-chlorophenyl]hex-1-yl)- (4-carboxylbenzylsulphmyl)-Z-oxoazeudm—l-yl
acetamide (Diastereoisomer 2);
25 N-(6-[4-chlorophenyl]hex- -yl)-(4-methoxyca:bonylbenzylsulphmyl)-2-oxoazzndm-
1-yl acetamide (Diastereoisomer 2);
N-(6-[4-chlorophenyl]hex-1 -yl)-(4—allyloxycarbonyl-benzylsulphmyl)-z-oxoazeudm-
1-yl acetamide (Diastereoisomer 2); and’
Methyl [(3S, 4R)-4-benzyltluo-3-chloro-2-ox0’xmtidin— l-yl)acetate-

30
20. A phannaceuncal composition compnsmg a compound of formula (I) and a
phannaceuucally acceptable carrier.

21. A compound of formula (I) for use i_n_therapy._-' _

35 | - | | o |
22. The use of a compound of formula (I) as defined in claim 1 in the manufacture of
a medicament for treating atherosclerosis.

23. The'uée of a compound of formula (I) as defined in claim 1 in the manufacture of
40 a medicament for treating diabetes, hypertension, angina pectoris, after ischaemia,
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WO 96/ 19451 - This Sheet Has Been Replaced

gﬂfﬂ%@lﬂ?éﬁ?@err 11. A cctmmmllﬁmj‘luﬂ med- in claim 1(}mpgb/ngbox [ s

clai neg:in any o § cHat1rs
to 11 in which Yis a benzene ring, optionally substitu t'dll b%":cfg &S BEEN
three further substituents. 5 13. A conpound as cl ai ng ERLACED

‘in which Y is TgpRIfisione pheumatnid arthritis; siroke, sryocardial utﬁgrchm,weperfumon injody, A
conpound as clgj simnurac&hwrb&%nicrim&}hﬁ ,'ﬁﬂﬁ? ephenyl .
10 15. A gﬁ)gspggzﬁg as, ﬁal med in aau&l A rﬁ%gr&nagm?%%ﬂ@lbml ch
the relative ’i"beﬁts 15635 nEYropsy, m%@@%ﬁsﬁh'&?maaﬂd S, R
16. A conpoundpsesiasis.ai nred in any one of clains 1 to 15 in which the
absolute 1% configurations at C-4 and the SO noiety are R and S
respectively 17. A conpound of forrmula (1) selected from

4- (Benzyl t hi 0)241 -4 mephodof treatingadisease ;tats@ssqsiamdzvxﬂnx;nvap of (htlinﬂ%élﬁp $S)

?4&82,2,%%';ék?“"“”‘%”’"‘“‘fm“ﬁw‘%s?‘ olitfelh hesd nceeOf Wit 2 therppeutially
enz S 1N enyl - OoXopu azetl arn- 2Z- one,

4- (Benzyl sul ptfgt;"rg Bﬁ@h’f}ﬁjbé QggﬁﬂéJWYézet i di n-2- gne

4- (Benzyl t hi o) - 1- (2 phenyl 2- oxoet hyl ) azeti di n- 2- one; (4R, SR/ 4S, SS)

4- (B | sy

(4R ZE%ZSS‘ERW(%J%‘;’P Pﬁﬁ“@. it . lﬁﬁ‘e'% B bifedls SR assingd wih

4- (Benzy! t hi 0)iPCreasedinyg gnemzo mmmn sqsozlmwxocytes (4R, SR/ 4S, SS)

4- (Benzyl sul phinyl) - 1- (9 phenyl 2- oxononyl ) azeti di n- 2- one

(4R, SS/ 4S, SR) sul oyl - 2- oxonon azeti di n- 2- one;
4- ( 2- Vet hoxyb zﬁB&‘ﬁﬁ%’j’ '?‘H""ﬁ%@ %dﬁ&ﬁ‘tﬁfw a%ﬂ“éa‘e‘ébﬂ

(4R, SR/ 4S, SS) formation of lysophosphaudylchohne and oxidised free fatty acxds

4- (2= Met hggybenzyl sul phi nyl ) - N- (4- phenyl - 2- oxobut yl ) azeti di n- 2- one,

(4R, SS/ 4S,SR) o L

4- ( 2- Mt hoxy bz Bethed asclaimad in glaim 24in which,thadisaasy stateds asseciatedywish lipid
4- (4- Fl uor oberpesoxtdation ifedpfunietionwith LpPIoR dchvitpzet i di n- 2- one;

(4R, SR/ 4S, SS)

4- (4- Fl uorobenzyl sul phi nyl ) - N-(4- phenyl - 2- oxobut yl ) azeti di n- 2- one;
(4R, SS/ 4S, SR) 28. A method as claimed in claim 24 in which the disease state is associated with

4- (4- Fl uongbenraidhatdal Bshictiont (4- phenyl - 2- oxobut yl ) azeti di n-2-one; 35
4- (4- met hoxybenzyl t hi 0) - N- (4- phenyl - 2- oxobut yl ) azeti di n- 2- one;
(4R, SR/ 4S, SS) '

4- (4- met hoxybe9z A earhpduind\of Yorhula (Ip Bedefined iwelaim 1 ih tGfibinhGbri'with @ Terther
(4R SS/ 4S, SR) 4,

4- (4- met hoxyb e nz ylfe él HFalH' acu]v? ag&n{ ﬂelf)%%ff”pza-"&gmh}’%?lﬁ% iaﬂu'Z one,

atheroscleronc, anu-dxabetlc, anti-anginal, anti-inflammatory or ann-hypertenswn
25  agents for use in therapy.

30. A process for preparing a compound of fonnula (I) as defined in claim 1 which
process comprises: -

30 (i) treating an azetidone of formula (II):

. R 3
o l +S(OR
—Ny

o :
(I
in which:
35 n,R1,R2and R3 are as hereinbefore defined:;
with an alkylating agent of the formula (TII):
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4- (phenet hyl t hi o)y=N—-(4=phenyt=2-oxobut yl ) azeti di n- 2- one;
-(4R SR/@%%R( ?{ﬁwﬁ&%&%ﬂ%ﬁ) N- (4- phenyl - 2- oxobut VPO BEPSSI8i30- 2- one;

4 (phenet hyl sul phl n ’mNIllﬂ“umtul - 2- oxobut yI ) aPHSi ﬂﬂEETZHM\éfEN
4- ( 3- Phenyl propyl t hi 2- oxobut yl Jjazet i RERLAGKDhe;

76 - WD 96/19451 PCH 5/ 05130 (#RSKR/ 4S, SS)
4- ( 3- Phenyl propyl sul phi nyl) - N-(4 ‘phenyl - -oxobutyl )Yazeti di n-2-one;
(4R SS/ 4S, SR) Ly

4- (3- Pheny! fn whichZisgHeaning groupziansheny| - 2- oxobut yl ) azet i di n- 2- one:
trans 3- Met Wﬁﬁ@@m@,&ﬁm&e&ﬁﬁéﬂphenyl 2- oxobutyl ) azeti di n-2-one;
(4R, SR/4

tr
3- Met hyI %&Mﬁ%ﬁ@“&-m phenyl - 2- oxobutyl ) azetidin-2- 5  one;

(4R, SS/ 4S SR) trans 3-nethyl - 4-(benzyl sul phinyl) -
1-(4-phenyl %@E%d’énb&%%t CONRS(
N- (6- phenyl (%x%r& A&%enzy hlﬁ]O ON(%(OgIé?@BﬂCO I())(glc-lg lar#‘e(fUnganacxdof

(4R, SR/ 4S, S

N- ( 6- phenyl hexyl ) - (4- benzyl sul phi nyI 2 oxoazetidin-1-yl)acetam de; 10

(4R, SS/ 4S, SR

N- ( 6- phenyl hexyl) - (4- benzyl sul phl%h I - 2- seaeRl i din- 1- yl ) acet am de;

N- benzyl - (4- benzyl t hi o- 2- oxoazet i -1}yl ) acet am de; ' (4R, SR/ 4S, SS)

- N-benzyl - (4- benzyl sul phi nyl - 2- oxoazgttNj n- 1-yl ) acet ami de;

(4R, SS/ gﬁ SR) N-benzyl - (4-benzyl s @ phi nyCFHza—G:QHzetl din-1-yl )acet am de;

N- (4- Phenyl but yl ) - (4- benzyl t hi 0- 2- oxoazeti din- 1-yl)acetam de; 15 (
(4R, SR/ 4S, SS) : av)

N- (4- Phenyl imw;lic]l (4- benzyl sul ph| nyl - 2- oxoazeti di n-1-yl)acet am de; -

(4R, SS/ 4S, S ) 1

N- (4- Phenyl ’I% ??%enzy su ?erf?ﬁe oxoazetl di n-1- yI)acet ani de;

N- ( 9- Phenyi WWM“B \irmpla (Y)oxoazetl di n- 1-yl ) acet ani de;

(4R, SK/ 1%, SS)

N- (9- Phenyl nonyl ) - (4- benzyl sul phi ny Fel- idin-1-yl)acetam de;

(4R, SS/ 4S, SR) MSE&Q%Zme{'- o

N- (9- Phenyl nonyl ) - (4- benzyl sul ph| nyl - 2- oxoazeti di n-1-yl ) acet am de; Q0

N- Met hyl - N- f&@(ﬁﬁﬁﬂ i 0- 2- oxoazeti din-1- yI)acetam de;

(4R, SR/ 4S, Sgl)Ga % I\‘IJ'-%% pheny @1 (4- benzyl sul phi nyl - 2- oxoazeti di n- 1-
yl ) acet am de; (4R SS/ 4S, SR)

N- Met hype N-( 6- phenyl hexyl )-(4- benzyNHgome)ﬁYZ oxoazetl din- 1-

yl )acet am de; 25 zSYQ
N-[6-(3,5-di-tert-butyl-4-hydroxyphenyl hexyl] (4- benzylthlo 2- 0X0 tidin-
1- y| imwhichnY a@c}/ m are as hqm{ebm

N-[6-(3, 5- Duna@rmaélayﬁy&om:ewmmgw&nw benzyl sul phi ny! - 2-
oxoazetidi n-1-yl)acetamde;

N- 6- (4- met hoxyphenyl ) hexyl - (4- benzyl t hi o- 2- oxoazeti di n- 1-yl ) acet ani de; 30

(4R SR/ 23S, SGji) Wwifen/X dendiesy pioap\COOCH ) 1, Aransesterifying phothed esterof formmtd di n- 1-

(vViI):
. R S(O)nR
R .
o N\
. CH—coR*
(viy
30 in which:
RS is (C1-g)alkyl;
n, R1, R2 and R3 are as hereinbefore deﬁned
using trans esterifying conditions; .
, R —
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acet am de; (4R SS/ 4S5 SR)

I N
KI— (4- rrpvpgg‘éympnyl ) hexyl - (4Thig Dmmirdz oxoazetl di PCTAEP95/05130 :
yl)acet am _

N- ( 6- (4- chl or ophenyl ) hexyl ) - (4 ‘lﬁm xoazet| di n- 1- y| JISeSHEATAGAS BBEN

4R

~

, SR/ 4S, SS) ~ REPLACED

acet am de; §
-(4-chl or(oghe %&% ??ﬁgen ?ngzaco%ug Iog“for{mula(N)as

acet am de:herein oredefine with an alco| olY( Hz)mOHoranacuvateddenvauvethereof '
6- (3, 5-di qmdgfgﬁ&qmﬂ,hgem%ds%ﬂaenzylthl 0- 2- oxoazeti di n-1-yl)-acetam de

77 VO 96/ 19451
PCT/ EP95/ 35130 (4R, SR 4S, SS)

) a
6-
)
(
(6 (4- chlorophenyl)hexyl) (4- benzylsulphlnyl 2-oxoazetidiu-;-
)
(6
)
(

5 F=7=73

N- ( 6- ( 3, 5- di dv) dreativgagdhpannd|of férmuleWEMsul phi nyl - 2- oxoazeti di n- 1-

yl ) acet am de; (4R, SS/ 4S, SR)

N- (6- (3, 5-di chl orophenyl ) hexyl) - (4- benﬁyl sul phi nyl - 2- oxoazei di n- 1-

yl )acetam de; 5 SAg

N- ( 6- ( 3- chl or ophenyl ) hexyl ) - ( 4- benzﬁz £2-oxoazetidin-1-yl)-acetam de;
(4R, SR/ 4S,SS) N-(6-(3-chl orophenyl) hex I (4- benzyl sul phi nyl - 2- oxoazeti di n-
1- yl ) acet am de; (4R, SS/

- N-(6-(3-chl orophenyl ) hexyl) - (4-benzy suI phi 'ﬁ'@f‘ 2- oxoazeti di n- 1-
yl )acet am de; 10
N- 6- (4- hydr oxyphenyl ) hexyl - (4- benzyl t hi o- 2- oxoazeti di n- 1-yl ) - acet oW},

(N-4§ (SE/ ﬁ;‘lgs oxy%%#)h%ﬁ§%enzwm qe nﬁeﬁmef

oxoazet i di n- Wi fipg agent of the formula

N- ( 6- Phenyl hexyl ) (4 (4 et hoxycar bonyl )benzyl t hi o- 2- oxoazetidi n-1-yl)acetam
i de; (4R, SS/ 4S, SR

N- ( 6- Phenyl hexyl ) - (4- (4- et hoxycar bonyl )b%?&yl sul phi nyl -2- 15

oxoazeti din-1-yl)acet am de; (4.4)

N- (6- pheg*l h%w’llu&ﬂﬁsgnéia@m%t&md 2- oxoazeti din-1-yl acet am de;

(4R, SR/ 4
N- (6- phenyl hmwhﬂn&m%benzyl sul phi nyl ) - 2- oxoazeti di n- 1-
yl acet am de; (4R, SS/ 4S, SR

- (6 phenyl hegy. 1 Yokl BT 1 Aol ba 30.0x0azet 1 i - 1- 20

yl acet am de;
N ( 6- Phenyl hexyl ) - (4- benzyl t hi o- 3- net hyl - 2- oxoazeti di n- 1-yl ) acet am de;

trans
N- (6- Phenyl he:%/ll?c?mp% nr?z?lfgnﬁwl%(vn? 3“%%‘?9%2%5?:&51 §I ) acet am de;
N- ( 6- phenyl he 4- benz IsuI -2-oxoazetidi n-1-yl)acet am de;
N-(6- (3, 5-di cﬁyd%ﬁéﬂ ﬂ‘}q‘? ﬁagﬁﬁb ds&? Bhonyl - 2- oxoazeti di n-1
-yl ) acet am deMethgl-(4-benzylthio- xomndm- -yl) acetate;
N—(6 ( 3- chl orMpthghid-(d-metioRyberizylthio)-2-oxohzetidingl-yDacerateyzet i di n- 1- yl ) acet anmi de
%5 Begthyt (AL fethdxyphedyihivid BkeRElidiAACY hdtbBreant €;
Methyl (4-phenylthio-2-oxoazetidin-1-yl)acetate.

R, O Y A



;(4R,;SR/ 4S, SS) 4- Benzyl sul phi nyl - 1- ( 3- phenyl propyl ) azeti di n- 2-0ne;

(4R, SS/4S, SR) PA1B8hz¢3 sul phi nyl - 1- (3- phenyl propy) azeti di n- 2} y

4-Benzyl t hi o- 1- (2- phenet hyl ) azet i di n- 2-one; 30 (4R, SR/ 4S, ACEMENT SHEET
4- Beénzyl sul phi nyl - 1- ( 2- phenet hyl ) azet i di n- 2- one; (4R BY 4S, SR

4- Benzyl sul phi@iimd - ( 2- phenet hyl ) azet i di n- 2- one; U'4 JUN 1998

4- Benzyl t hi 0) - 1- (4- phenyl butyl ) azeti di n- 2- one; (4R, SS SR)

4- Benzyl sul phi n%- 1- (4- phenyl.but yl) azeti di n- 2- one; p- Met hoxybenzyl
[(3S, 4R)- 4-bén P?’l‘?g’ﬁ"“gp‘b{% HBU -(b%<oazetidi n- 1- yI]acetate; 35

(3S, 4R) - N- (6- phenyl hexyl ) - 1- (4- benzylth| 0- 3- br onp- 2- oxoazeti di h-1-yl ) acet am
| de;

(3S, 4R, SR) - N- ( 6- phenyl hexyl ) - 4- benz*l s!ul ;f,hlS(@)nRé- br ono- 2- oxoazeti di n- 1-yl

acet am de;

(3S, 4R, SS) - N- (6- phenyl hexyl) 4- benzyl Ql nyl - 3- br ono- 2 oxoazet|d| n-1-
yl acet am d(g CH,—X—Y 78 WO
96/ 19451 '

PCT/ EP95/ 05130 | @
(4R, SS/ 4R, SR) ihl-vﬂﬁclphenyl hexyl ) - 4- benzyl sul phi nyl - 2- oxoazeti di n- 1-yl

acet am de;

(3S, 4R) - N- (6- Lol RZ,xyhich may be b sams pf differapt. diBachslegied Somybydroesht ) acet am |

i de; halogen or C(1

g)alkyl;
(4R, 59 - Nygo- 6 G R MpGI bR A Gty RaRURRIAYY ) e

yl )acet am
N- [ 6- (4- Fl uor cﬂﬂh&tﬁytt)tﬁsﬁlwt?d ﬂOM%tMWeGWBMYé,)CQ-Qﬁ&&!ﬁtqathoﬁy,lcw-ac eta
' alkox; -carbon alkenyloxycarbonyl, carboxyC alkyl and C(j.g)alkoxy-
(2,4-DiflUaro ) gengylthlyo 2- oxc}),a&ztGPdl)F\ 1- yl(} 63et ar% de;
4- Chl orcfﬁ-ﬂﬁ?g' 4 (4 rret hoxybenzyl t hi 0) - 2- oxoazet i din-1-yl aceta
X is adxrect bond a group X'(CH2)py, in which X' is CO, CONR?, COO, CONR>CO,

(
8 SN G SR o A g1
[4-chl ord@;eng M&)ﬂkﬂﬂ)e%mm:taﬁmwwﬁeyl t hi 0) - 2- oxoazet i di n-

ﬁtlonally substituted b u to three further substituents selected
| o- -oxo zetl y - 1- acet am de;

henyl pentyi 3_4rge%rz d
4- Brorm )‘Y (11 @-—& n 1-yl acet am de;

p
(
(4- FI uor apizeylorexnd ) - 4- benzyl t h| 0- 2- oxoazet I di n-1-yl acetam de; 15
(4-
(2-
[

777777 zZ7IZZ3

hor o ent - 4- b yIthl 0- 2- 0x0-azeti di n-1-yl acetani de;
or o‘%ﬁ%@‘%&@’f’h 1 t hi o 2- oR%uazet i din-l1yl acetam de;
4- chl orcﬁ;(lﬁ);ﬂ& ]sﬁmnylgmyniszo,anepfﬂ yod ayymgmylméthyi)orzthykm&ei di n

iy i et T AT st sl

Chlorophenyl)hexyl [4 benzylthlo 2- oxo-azetidin-lyl] ‘acetate;
-~ Phenyisnony| A-céndpoiaad hé Slainedt @chamel irtikrlﬁ@h R1 and R? is each hydrogen.

1-yl -

Z

1 dé
(6-
[ 6-
1 de;
(6-
(7-
(6-
-yl
(5-
(6-
(6-
[ 5-
[ 6-
(6
-y
[ 6-
e,

I—‘CD_
o

A~

('@“-JA

3. A compound as claimed in claim 1'or 2 in wh1ch R3is phenle(l _3)alkyl Lo

4. A compound as claimed in any one of claims 1 to 3 in wh10h R3 is optionally
30  substituted benzyl

5. A compound as claimed in any one of claims 1 to 4 in which R3 is 4-
carboxybenzyl or a corresponding C(j.6)alkyl or C(.6)alkenyl ester thereof.

35 6. A compound as claimed in any one of claims 1 to 5 in whichnis 1.

1. A compound as claimed in any one of claimis 1 to 6 in which S(O)nR3 is4-
carboxybenzylsulphinyl or a corresponding C(1.g)alkyl or C(2-6)alkenyl ester thereof.

-1-
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N ’ . ‘,\,\; ar]
N-[ 6- (4- Fl uor ophenyl ) hexyl ] - 4- (4- met hoxybenzyl sul phi nyl ) - 2- ox ACEME‘FT SHEET
yl acet am de (XdHIBRredi soner 1); 25 '
N-[ 6- (4- Fl uor ophenyl ) hexyl ] - 4- (4- net hoxybenzyl sul phi nyl ) - 2- oxpagetQ 4liJWNL1998.
yl acet ami de (Di ast ereoi soner 2); - '

N-(6- (2, 4- Di f18108@phipeihd hedsinied ib-dagpay bsclhivhd Ny 7 2r which 28isiGONHIEIL)giceta
m de (Di astereoi somer 1); o L -

\-(6-(2, 4- O T 4105, opieRihd heanioled i R i8Ry phéayPepassilytubsdrasthkgeet @
N-[ 6- ( 4- Chl or d#l&ny 1 ) hexyl | - 4- (4- met hoxybenzyl sul phi nyl ) - 2- oxoazet i di n- 1-

yl acet am dé (Di ast er eoi soner 1);

N-[ 6- (4- Chl or offheAgbinpennd s claifnbdrinnhp epdefdyinsul ) mwick thewektive i di n- 1-

yl acet ani de ( Qicafigfa€iohs 4 EH adl;the SO moiety are R,S and S,R. .

N-(6-(3,4-D fluorophenyl)hexyl-)-(4-benzyl sul phi nyl-2- oxoazetidi n-1-yl)aceta
m de 35 (D ast efeqi sonet  1).;. . : . . .

N (o (3, 4-3 11 DorbaRRSEhesrimad nany ope ot e | fo 10 BABISh gty ) acer a
m de 10 i eppfighragionsats-4and the SO moiety are R and'S respectively | |
N- (7- phenyl hept - 1-yl ) - 4-'benzyl sul phi nyl - 2- oxoazeti di n-1-yl acetam de

(Di ast er eoi sonE2. A)xpmpound of formula (I) selected from:

N- ( 7- phenyl hept - 1-yl ) - 4- benzyl sul phi nyl - 2- oxoazeti di n-1-yl acetam de "

(N-Dl( gs} éelr gﬁ: 3(r)o%'&%%@#’j‘thié’kligzwl)epﬂlg'ﬁé?%%ﬁ%i{)lf%/'?‘beénzyI sul phi nyl ) - 2- oxoazet
idin- 1- 15 (4RSKE8SS)idBenzylssipbinyt): bvpheny]-2-oxoethylazetidin-2-one;
:\la I( ﬁl E 4- c g| or oquggésé/lt;% %ﬁﬁg&gﬁ@gé@@{é@?@gﬁgﬁﬁ%@%&@&ﬁ%}%&h@dﬂ& - 2- oxoazet |

y .
79 WO 96/ 4-6Benzylthio)-1-(9-phenyl-2-oxononyl)azetidin-2-one; PCTEP95/ 05130

N- (6- phenyl hexeR gkMsSS) alBeixAanpany)1e@pHeaL P okenonyhdzeidRRz dhbdi n- 1- vl

acet am de

N- ( 6- [ 4- chl or off ?‘?’h&ig@%ﬁﬁnﬁfr‘ﬂp i Yl}1la(>?g;8’§P15‘5%'9¥9ftPéW99#§j&ifb%1°Hﬁi ) - 2- oxoaz

etidin- 1-20 yl acetami de (D astereoisoner 2); 5
N-(5- phenyl peniy| A-cdmpoiad bf firild Y} sefecddrdaet | di nyl -1-yl acetam de;
N- (5- (4- Chl orophenyl ) pentyl) - 4-benzyl sul phi nyl - 2- oxo-azeti di n-1yl .acetami de
(Di astereoi-soner_1); . . .
N- ( 5- ( 4- Chl or ofteMethoratbenzylthio)NAgiphenylri-pxebuyliazetidin2rongi n- 1yl acet ani de
(Di ast er eoi sonpBénzylthid)-1-(4-phenyl-2-oxobutyl)azetidin-2-one; o .
18- (2 01 OpESH AR Y. iz S50 s 3 QX b5l s 200t A 0
N- [ 5- ( 2- Chl or o(AR:3./HF,S&) (BedzylsulphingiH 1M phehy22-oxobutyBazetidin-2bphe;acet ani de;
N- ( 6- (4- Br omopeRul JAGIotoby 2R B KL RB By TRz RRSS ST n- 1- YT acet ami de
(4R,SR/48,SS) 4-(2-Methoxybenzylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-
one; : : _ _
- 30  (4R,SS/4S,SR) 4-(2-Methoxybenzylsulphinyl)-N-(4-phenyl-2-oxobutylazetidin-2-
one; _ .
~ 4-(4-Fluorobenzylthio)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;
(4R,SR/4S,SS) 4-(4-Fluorobenzylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;
(4R,SS/4S,SR) 4-(4-Fluorobenzylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;
35  4-(4-methoxybenzylthio)-N-(4-phenyl-2-oxobutyl)azetidin-2-one; :
(4R,SR/4S,SS) 4-(4-methoxybenzylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;
(4R,S5/48,SR) 4-(4-methoxybenzylsulphinyl)-N-(4-phenyl-2-oxobutyl)azetidin-2-one;

14. A compound of formula (I) selected from:
40 :

trans N-(6-Phenylhexyl)-(4-benzylithio-3-methyl-2-oxoazetidin-1-yl)acetamide;

-2-
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- {Di ast er eoi soner 1); 15
N- (6-(4-Br ormpﬂi‘néﬁ?'v}hbxyl ) - 4- benzyl sul phi nyl - 2- oxoazet i di n- 1yl acghamﬁqg%
(D ast ereoi soner 2);

N- (6- (4- Fl uor ophenyl ) hexylz1 4- benzyl suIPhl nyl - 2- oxoazeti di n- 1- yf-acetantde
(Di ast er eoi sorfems N-(6-Phenyl exyl)-(4-benzylsulphinyl-3-methyl-2-oxoazetidin{l -yl)acetamide;

s

';B( 6- ( B 4ag ggregfa&)ﬁ@vmﬁsmtooeﬂzﬁﬁ@yi @J*)ll?éﬂyllﬂox%bﬁeyﬂﬂi&ffdhﬂﬁibné’ yl acet ani de
- bomeat ool ot R4S, §0ransi MathwleHenasisi ahiay D -¢-heny} 2-pxobytylezetiin-

6- (4- Chor ophergrbadiexyl - (4- benzyl sul ph| nyl - 2- oxo- azeti di n 1-yl'] acetate;

1- (9- Phenylno ( 5] .

1- (9- Pheny no[kx/%( 524‘53%2)2%?@# E’%h% oaz&lhﬂ ng(4(‘$§ OQ&'er%@g%e B%rz 2);
25 one; :

N-[ 6- (4- Met hyl phenyl ) - hexyl | - [ 4- benzyl sul phi nyl - 2- oxo- azet:i di n- 1-yl | - acetam
| de;

N- [ 6- (4- Met hyllpsné%ﬁ)?’pﬂ%?ﬁfof‘&u]ﬂépﬁ egted My | - 2- oxo- azetidin-1-yl] -

acet am de;

N|-(6 (:1 ch(l;)or C(gBaRyJN-tﬁaphény‘ﬂie)cyD(M(&b&xﬁgkmbalbwmﬂmbmh)lnﬁl-@nwahidéj n-1-
acet am de | S
yN- % 6- (4- Fl uor Eﬁ) 8 ?E& %&y"‘m‘gf%z&mb "s“au'lzp%xoﬁ‘fﬁtﬁduﬁ &]83%?1 di n-1-

30 ylacet am(aé’4R)-N-(6-phenylhexyl)- -(4-benzylth10-3-bromo-2-oxoazet1dm— -yl)acetamide;
N-(6- (2, 4- D f| guapiienl sl hekyly AbRaAsbRAROY b Qs asekidii1 1 V1 ) acet a

m de;
N- [ 6- (4- Chl or ASREEES:hexyl | - 4- (4- met hoxybenzyl sul phonyl ) - 2- oxoazet i di n- 1-

ylacetam dg;, (3S4R, SS)-N-(6-phenylhe 1)-4-benzylsulphinyl-3-bromo-2-oxoazetidin-1-

m de; F’nept 1-yl)-4-benzyl sul phonyl - 2- oxoazeti di n-1-vyl
acet am de (3S ,4R)-N-(6- {4—Fluorop enyl}hexys -(3-chloro-4-benzylthio-2-oxoazetidin-1-

N[ 6- (4- Chl or opieetinidexyl ] - (4- (4- car boxybenzyl sul phonyl ) - 2- oxo- azet i di n-
| yl') acet am de;(sR 38.4R)-N-(6-{4-Fluorophen yl}hexyD-(3-chloro-4-b Isulphinyl-2 tidin-
N-[5-(4- Cwooro(iosgé% ) (t i -Xoﬁ%pngy gu?xgh)o(nyc orc'oxoenaz%'estldl r? g/cl)xoaze B
acet am de

N- [ 5-( 2- Chl or oﬁ§§e3r$y41})1787<(9rﬂ4a Blugrwbsrd iambrigrehlorsobenzelshigbinygronesetidi-de;

1-yl)acetamide;
’E\SI- I(:‘Eel(’]3| Elegglr mqeﬂlﬂﬁ&byhéwhbgﬂ}ﬂO%%RaZGt %wf?u fgﬁz:ec? %t e; -aoetam de;
A
N-[ 6- (4- Met hy| Bo8asH nyl 2-oxo-azetidin-1-yl]-

acet am de; 45 ~

N— ( 6- Phenyl heXPGWONcanpﬁuH&BFRJrfnﬁlaC{I%e%%zﬁéryd' n-yl)acet am de;

19451
PCF/£P95/ 05130
N ( 6- PhenﬂmexNFhmkyl-(%dneylﬂbexdam;dm-z-ﬁ)mdznmdaj| n-yl)acet am de; :
N (5- Pheny pents oxygsgibﬁﬁﬁ% é‘*"Pé*ﬁ?n@T%?%@S%azéwéﬁ%P@?&%%af ami de
(Di ast er eoi so N-benzyl-(4-benzylsu1ph1nyl-2-oxoazetldm- -yDacetamide;
N-(4-Phenylbutyl) (4-benzylthio-2-oxoazetidin-1 -yl)acetaxmde,
(4R,SR/4S,SS) N-(4-Phenylbutyl)-(4-benzylsulphinyl-2-oxoazetidin-1-yl)acetamide;
35  (4R,SS/4S,SR) N-(4-Phenylbutyl)-4-(benzylsulphinyl-2-oxoazetidin-1-yl)acetamide;
N-(9-Phenylnonyl)-(4-benzylthio-2-oxoazetidin-1-yl)acetamide;
(4R,SR/4S,SS) N-(9-Pheny1n0ny1)-(4-beniylsulphinyl-z-oxoazetidin-1-yl)acetamide;
(4R,SS/4S,SR) N-(9-Phenylnonyl)-(4-benzylsulphinyl-2-oxoazetidin-1-yl)acetamide;
1-(9-Phenyinonyl)-4-benzylthio-2-oxoazetidine;
40  1-(9-Phenylnonyl)-4-benzylsulphinyl-2-oxoazetidine (Diastereoisomer 1);
1-(9-Phenylnonyl)-4-benzylsulphinyl-2-oxoazetidine (75% Diastereoisomer 2);

.3.

QL

N-( 6- (3 4- Dfl;_}or }R@ ) hexyl ) - (4- benzyl sul phonyl - 2- oxoazeti di n- 1-yl )aceta'



<5 N- (5- Phenyl pent yl oxy) - (4- benzyl sul phi nyl - 2- oxoazet i di n- 13 WLAQEMEMIESHEET
(Di ast er eoi so‘%ﬁﬁg?),ﬂ

R-N-(6- (4- Chl orophenyl ) hexyl ) - (4- benzyt hi o- 2- oxoazeti di n- 1-ylf) aces 4rgigle 1998
S-N-(6-{4-Chl orophenyl } hexyl ) - (4- benzyt hi 0- 2- oxoazeti di n- 1-ylf) acet am de; .
4RSR- N- ( 6- ( 4- G9-Phapimongl)-heeyzylsulghdmyh2yoxohzsidinet - 2- oxoazet ifdi n- I-yT)acera
m de; 10 N-(7-phen lhept- -yl)-4-be lsulph1nyl-2-oxoazet1d1n-l-yl acetamid!
4SSS- N- ( 6- (4- &L&é ggﬂx exyl ) 4- benzysul phi nyl - 2-oxoazeti di n-1-yl ) aceta
m de;

4R, SS- N-( 6 ( Neiirrbenyhenty) YH&(Q‘F‘)ZY{SHH’S‘HW}%W%II - aggRide: i din-1-yl ) ace

t ani de (Qiastereorsemes byer 2) ;

4RSS- N- ( 6- (4 W@}ﬁﬁﬁh@ﬂb—b@@b&n@&uﬁﬁbﬂﬂ%&@dﬂeﬂd&h—Bymceamﬂc di n-1-yl ) acet
am de (L %ﬁ P hgleyl-z- XO- tldlnyl-l 2]1 acetamide;

4RSS N (6- (4 e fpvf A LA DUk e W Fharliad Y1) acet
am de

4R, SS- N- ( 6- (4ﬂhh$tglegkshﬁlﬁylb,hexyl ) - (4- benzyl sul phi nyl - 2- oxoazeti di n-1-yl ) ace
tam de 10 NdiSa@iGhlermiphemyd)pediyl)-4-benzylsulphinyl-2-oxo-azetidin-1yl acetamide

4S, SR-N- ( 6- (4[§§g§t%ggaﬁeyt}hexyl) (4-benzysul phi nyI 2- oxoazeti di n-I-yl)acet
am de 20

g o-2-oxo- jdinyl acetam
35 N-(6-(4-Cn N- 5 (ﬁ- lﬁlor p en ) :rfg'% ?flethon 5-ox09a)égt{i1 lyij tam1¥lI )acet am

4S- N- (6- (4- Chl or ophenyl ) hexyl ) - (4- benzysul phonyl - 2- oxoazeti di n- 1-yl ) acet am
de; 54R-(6 Phenyl hexyl ) - (4-benzyl t hi o- 2- oxoazeti di n- 1-yl ) acet am de;

4R, SR- N-(6 Ph - 2-0xoazetidin-1-yl)acetam de; 25
N- (6{4- Fl uoro opﬁglmﬁﬁf%%%ﬁréﬁ%}(yc%?%onyl benzyl t hi o- 2- oxoazeti di n-1- -

yl ) acet am de;

l(;l—(61{4 FI uor RphRik M})a(hlueh@ymﬁmmnbdaﬁnnlﬁ)abamnm& 2- oxoazet |
NI- ? 6- ~£4 Fl uoréﬁag&@}s%g\&% q‘(%.e(\é'lpﬁ?‘?ﬂ %&r@oméﬁl?mngmﬁ%ﬁud? “bxoazet |
din- 1- Bacetamiidete (D ast er eoi sonmer 2);

N (6 (3 F g@*gg/%tgsgﬁ Moot 6 BN S 2 R 1

yl ) acet anm de
N- (6- { 4- Fl uor Mbmm}ihexyl ) - 4- (4 i sopropyl oxycar bonyl benzyl sul phi nyl - 2-
oxoazeti di n-1- yI )acet am de (D astereoisoner 2); 35

N- (6-{4-Fl uor X bonyl benzyl sul phi nyl - 2- oxoazet
a1 SRSt of Rl ) SERIHGRL
N-[ 6- (4- FRior ophenyl ) hexyl] - [4 (4- et hyI oxycar bonyl benzyl ) sul phi nyl - 2- oxo- az

ﬁIEI gl n;l - enyBRR]Y I l(ﬁ@ﬁﬁudﬁi-l %)acetarmde din-1-y1_
ac(et aEn de: uorgf)&elr;%ni exy -Xb?e -9 Sosaln-1 Il)az',e ri)&mazetl 'n- -y

,N‘ (6-]4- F;gg{ (ARLSRMSLSﬁN-lé-phén}ﬂHexyh)t-Mybenaylbuiphbghzmmwrﬂl{yk)aeawmdm n- 1-
KI— [ 6 (4-Fl uor?ﬁrgﬁmﬁjsr{g iny(lllex@t o T lsulPB‘éW{/- 't?é{r? d1n-} B,HI nﬁrfuéi- bxo-a’

zeti din- fie-3, ?-dl-m‘@ -ﬂlély(lmxamh@y&)bp g}zylﬂno-Z-oxoazetl
N (6-{4-Chl org Qgéwh}d@exyl) 4- (4-1sopropyl oxycar bonyl benzyl sul phi nyI 2- 45 _

g)lmaz etidin-1 (X){ §§f4§1 S%y I&i ?6 Q? S %it-t%{'t tﬁ—fﬁydro)cyphenyl)hexyl]-(4-benzylsu1phmyl-2—

oxoazetidin-1-yl)acetamide; :
N-6-(4-methoxyphenyl)hexyl-(4-benzylthio-2-oxoazetidin-1-yl)acetamide;

35 (4R, SR/4S,SS) N—6-(4-methoxyphenyl)hexyl-(4-benzylsulphinyl-2-oxoazetidin-l-
yDacetamide;
(4R,SS/4S,SR) N-6 -(4-methoxyphenyl)hexyl-(4-benzylsulphmyl-z-oxoazetldm-1-
yDacetamide;
N-(6-(4-chlorophenyl)hexyl)-(4-benzylthio-2-oxoazetidin-1-yl)acetamide; .

40 (4R,SR/AS,SS) N-(6—(4-chlorophenyl)hexyl)-(4-benzylsulphmyl-z-oxoazetldm-1-
yDacetamide;

-4- [
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. WO 96/ 19451

PCT/ EP95/ 0513831089 -¢3  N- (6- { 4- Chl or ophenyl ]
hexyl ) - 4- (4- propyloxycarbonylbenzylsulphlnyI 2- oxoazeti di n-
1-yl)acetam d Di ast er eoi sonmer

N- ( 6-{ 4- Chl or’ %Wﬂ'ﬁ' }Sﬁéﬂr@ (%Clélﬂt%’bﬁwlm}ﬁ'&ﬁﬁ@ﬁﬁwl&@%m prRARsdin-lsy 0azet |
di n-1- em de (Diastereoi sorrer 2)

{01 uor ot R L (ot o P p B il ©

- 2- 0XO0-

N- [ 6- (4- Fl uor m&;snms&w(q-q Mxc(lmorpphwl)hmdh(%bmzylsslnhmy}-2-oxoazetldln-1-
benzyl ) sul ¢ h| 1‘,3.1") ED azetidin-1-yl]- acet am de (D astereoner 1);
e o e ol el i eallatsh
N-[ 6-(4-Fl uor gm{nhgexyl] [4-(4-(car boxyrret hyl ).benzyl )t hi o- 2- ox0-azetidin =

_ -(i %llclar boxym%&c%&ﬁ‘WP?WIPﬁ?‘WW% %?%%Fl_goro%eﬁgmll) 6)%6'%"@416] acet am de

(Di ast er eoner (48,SRMS.SS) W{&-(3-¢hleraphenyl)tenyl) (# denptyilsylphinyl-2-oxoazetidin-1-
(4-(car bowrre]’s,g éyl ) sul phi nyl -2-oxo-azetidin- 1-yl]- acetam de
.(Di ast er eomer

N- 2, 4- Di chl or ﬁSMIS‘,S(Rz)l‘ﬁé@f%hlm@hznﬂm%ibt(ﬂrhenzy}swl;laﬂe%-ammﬂdm-1-
N-2, 4- Di chl or QQMI&A benzyl sul phi nyl - 2- oxoazeti di n-1-yl ) acet am de
(Dt ast er eomner

N- 2, 4- Di chl ora{aé&wd{o&yﬁm@%@@rléﬁ TRy AIBs 2 aratdin: 1 INAP AL de
(Di ast er eomer (4R SR/4S,8);and (4R,SS/4S,SR) N-6-(4-hydroxyphenyl)hexyl-(4-benzylsulphinyl-
N-2,4-Dic honyl 2-oxoazetidin-1-yl)acetam de;
N3, 4-Di cﬂ# 2503‘ ud%ﬁl%eﬁégéaﬁl 0- 2- oxoazetidin-1-yl)acetam de;

N-3, 4- Di chl or bbéﬁ'r@,d-d(dlﬂcnenlza}wb)he!pﬂ)-(ﬁrbe@'bm.@wlrljpwgdlydcﬂb@nmde,
(Di ast er eoner -(4- 1-2- idin-1-yl d

\- 3. 4-Di ohl or (I)\{)éé? fﬂl ropherh};l)hexyl) (4 be-lﬁzylszulg()ihl:é%ﬁin ?xoalz?]tlln }/)acetam

(Di ast er eoner (4R, SS 4R,9R)-N-(6- enylhexyl? benzyls -oxoaze -y acetamlde,

N- 3, 4- Di chl or cmmlfN-((@-(bethyd);ﬁmhyihhnxyl) (ﬂ-hmzadzldplndym-bxymudmt-hm de;

(3S, 4R) - N2( 6- {yhatdtargidephenyl } hexyl ) - (3- chl or o-'4- benzyl t hi o- 2- oxoazet i di n- 1-

30 | t
(SR, 3% Zlall?)cel\lfj1 ? ggﬁ%ggh:ny ihlﬁx %M"b nio.z-oxoazggg? TZH cetamldf 2- oxoaze

tidin- (A—b fthio22-dxocazeti

(SS, 3S, 4R) - N- 0B ﬂymﬂpbﬂﬂé)rﬁﬂaﬂﬁéﬂﬁl?z(%mmuéﬂblﬂl pestamidsu| phi nyl - 2- oxoaze
tidin- 6-(4-Beahapheng])he:3f)-4-benzylthio-2-oxoazetidin-1-ylacetamide;

N-(6-(4- Fbsor mchimgﬂehy@ﬁe’iy{b@-béni@ﬁnfoyi-bﬁb&eﬁdlh(1R}1abe«td:hmey ethyl) - 2-

oxoazeti di n- 1
N t}Qk -b lﬂno-g-o tidi 1
> (6-(4-Fl gg(r) Egﬁ%ﬁg[lqeroy %@ﬁfg é 2 z&% xlopaﬁe lfl lga(c@:‘}agdroxyet hyl ) -
N- ( 6- pheny! heM§-(4-me(r1tsdplmwB>def{$+ nzsd;ulnhmxb%rpﬁoﬂamdmlwl} -acstamidede;
(4R, SR/ 4%-Bienylhexyl (4-benzylthio-2-oxo-azetidin-1-yl)acetate;
N (6- Phengbhe et ChbrdgheAPRAGY PSR R oo AR - 1-
N-(6-(2 4-D1ﬂuoropheny1)hexyl) -(4-benzylsulphinyl-2-oxoazetidin-1-yl)acetamide
(Diastereoisomer 1); -
. N-(6-(2, 4-Dlﬂuorophenyl)hexyl)-(4-benzylsulph1nyl-2-oxoazet1d1n- -yDacetamide;
N-(6-(3, 4-D1ﬂuorophenyl)hexyl)—(4—benzylsulph1nyl-2-oxoazet1d1n- -yDacetamide
35 (Diastereoisomer 1);
N-(6-{3, 4-D1ﬂuorophenyl}hexyl)-(4-benzylsulph1nyl—2-oxoazet1dm— -yDacetamide
(Diastereoisomer 2);
N- [S-(2-Ch10rophenyl)hexyl]-4-benzylsulphmyl-2-oxo-azetldm-lyl acetamide
. (Diastereoisomer 1);
40 N-[5-(2-Chlorophenyl)hexyl]-4-benzylsulph1nyl-2-oxo-azet1dm—lyl acetamxde
' N-(6-(4-Bromophenyl)hexyl)-4-ben_zylsulph1nyl-2-oxoazet1dm-l-ylacetam1de
(Diastereoisomer 1); '

L

-5-
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S f """
Lyl )acet am de; (4R, SS/ 4S, SR) - REPIACFMLNT SHEET
N- (6- phenyl heR31089(-43( 4- met hoxyphenyl ) sul fi nyl ) - 2- oxoazet i di h-{ 1-
yl ) acet am de; U 4 JUN 1998
N ( 6- phenyl hexyl ) - (4- (4- met hoxyphenyl ) sul fonyl ) - 2- oxoazeti dip-| '
1-yl ) acet am dN=(6-(4- Bromophenyl)hexyl)-4 -benzylsulphinyl-2-oxoazetidin-1-yla¢etand: YO
96/ 19451 1astere01somer 2);

PCT/ EP95/ 0513

N-(6-phenyl heyg 5%‘ ?Pﬂef&l?%f‘%%‘x“y% ISPJPR‘“& 2pXore i T 1P - acet ani d
) phenyl hexyl) (4-(3

4- di met ho@phblngﬂ- luomphyzngﬂ)mxyﬂaﬂeberay}sulphmyla-oma;a;@m émlafetanude

(4R, SR/ 4S, SS) (Diastereoisomer 2);

N-(6- phenyl hewtﬁaﬁémQ%p%eﬂyly@;&aMLB&%khmbﬁylw b)co%zé%mm?fac@taﬁudé 5

yl ) acet am de

N- (6- phenyl he&ié_@(lilu ?Péﬁ?%)bc%ﬂg @?WE?IPBOM&IQ’&W‘HWI -)gg;;} idg’m de;

-h-h-h-b-h-h-h

- (Phenyl thio enyDdiesplkl§opazdsulphinylse-grerazetidin acetamide;

- (Phenyl thi ON—N—(MW&Q&QH%QL)MM[M&WSulpiunyli’z-om@-azetldm 14 -acetamide;

ggheNQ%”ht hi ON-¥- isdiphoRy 10216xoa129t1d1n 1-yl)aceta1n1de
oX

-(3, 4-di ma%/ﬁg]i q?ﬁhfll(}\ll- %h%gz aze dlg' -yl&acetarmde,

- ( 3- met hoxyphe 3 ]-ace£am1de

- (4- met hoxyphB §+Rh¢n emtlHA mﬂﬂwzﬂx@mtlsun)hzbme@mdg, one;

(4R, SK 491 5S) 4R-SR?NGGGyPImmb'ﬂiexmK;-bbhiﬁsLﬁpiﬁnyle-amehyﬂ-ybmtamide; 2-one; 15
(4R, SS/ 4S, SR) réNL(B 12-8xd?:22@th>cﬁhML YNielahdid)- 2- one;

4R, SR) - 4- ( Ph t
E4R ssg 4- EPhglr}yl(éﬁﬂmﬁhﬁggi g oxo ?’ &5 gi)chén?ﬁg
(4R, SR/ 4S, SS) 4% tla)afa%'ﬂ%l n-
2- one; 4S,SS- N-(6-(4-Chlorophenyl)hexyl) (4 benzysulph1nyl-2-oxoazet1d1n- -yl)acetamide; -

(2 4 R2 gS/ 42ER) 48;9PNN6LBTHBRPRYhyI)HeR ) H-bendyfdplihpi bxcazeddibul-yldoeaiidel n-
one;

is er2
(S 45, SR B b el RS PRt
4- (3- et hoxypﬁ@h%ﬁ#rwlsgmﬁﬁgf),) N- ( 4- phenyl 2- oxobut yl ) azet i di n- 2- one;
(4R, SS/ 4S, SR) 4R-Nqs¢(mcmmphmynmwlw-byﬂz)ysmphmmmmdaz&dimt;u)a,cbt)amzmi di n-
2-one; 255 (ARspR(6-04 -@fﬁ)oro hen l)hexylE (4-be sulphonyl-2-oxoazetidin-1-yl)acetamide;

(1R S Z?éﬁf‘ﬂfﬂ' ﬁiéhPo% oS RRN YRR kLN 2+ one:

4- (4- et hoxyp%%#rlawhmbﬁazylM%hsmnyﬂms%ﬁtm LDeretrmide. one:;

4- ( Phenyl sul pKBiagteyeamhar4)phenyl - 2- oxobut yl ) azet i di n- 2- one;
4-(2-Meth DepylBichbietanzyt-(d- Relphiny20sebzitidin- élamide- one;
EG (4- ng))(gf?ﬁﬁgfé}‘é&ﬁ&’%” 4042?%& E?ih%ohenyl t hi o) da'(z)}g)ggzetlldl (rjlni yI acet am

:(}355/ S5+ BT DSt beiohon Aetogr A 2 o0 et

di nyl - 1- 541'1)&?@&179
_ N-3 4-D1chlorobenzyl-(4-benzylsu1phmyl-2-oxoazetldm- -yl)acetamide
- (Diastereomer 1);
35 N-3 4-D1chlorobenzyl-(4-benzylsulph1nyl-2-oxoazet1dm- -yl)acetamide
(Diastereomer 2);
N-3,4-Dichlorobenzyl-(4-benzylsulphonyl-2-oxoazetidin-1-yl)acetamide;

19. A compound of formula (I) selected from:
40 N ,
N-[6-(4-Chlorophenyl)hexyl]-4-(4-methoxybenzylthio)-2-oxoazetidin-1-ylacetamide;
N-{6-(4-Fluorophenyl)hexyl]-4-(4-methoxybenzylthio)-2-oxoazetidin-1-ylacetamide;
: N-(6-[4-chloropheny1]hex- -yl)-(4-methoxycarbonylbenzylthlo)-2-oxoazetldm-l-yl
acetamide; _
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- PCT/ EP95/ 051

(R SIS R-N| 6 54 chl orophenyl ) hexyl | - 4- (4- net hyl phenyl )sul fi PL@@&%Z(&%@ET
i di nyl - P31039 a¢%t ani de; _

N-[ 6- (4-chl orophenyl ) hexyl ] - 4- (4- met hyI phenyl ) sul f onyl - 2- oxo-fazet Ddf gYN-1hoy

| 35 acet am de; :

(+/-)-N]6- (4I\E:Eﬂ bclf dﬂbmphhx);ﬂ]h'exll] $Dyghatlyloxhcabenydbanayithiop2 mxtazdidTetgin e —
hydr at e; ' b
(-)-N-[6-(4- ChI orophenyl ) hexyl ] 4- phenyl t hi o- 2- oxoazi t edi n- 1-yl acet am de

hydr at e; 4- he 0-2-Q t edi n-
lyylr acet ani de Nk@ da%ﬁlorop(he ﬁf‘g?‘g% 3D rkyéﬁﬁ’gpé’bﬁg h??ﬁzﬁgﬁl?%l |
4phenyl sul §i nylacm@%i&aserIWIddm ami de

(R, S/ SR) - N- [ 6-N-flo-@GhFhuoegpienyhhdxs Ky I4-A1eﬂib&ybéx&ylsiﬂphyiyl)22-oxmﬁﬂmeﬁ n-1-yl ace
tam de; lacetamide (Dlmézﬁlsomer 2); ' : WO 96/ 19451

SS) - N [6- (4 sq 8’bﬁlélﬂ§ﬂ -GV ?fg?ff%beﬂ?fls"ip%%we?’i°aﬁ?“in'1'

yl acet ami de; ide} (R'S or SR -N-[6-(4

Chl or ophemQI ) fN}{@-(4-Fmommnyyshﬂ)dyl]wm-ﬁtedwaabetzy&ulphmﬂ)-2~oxoa;dtmlueﬂam de; 5
(+)-(R S or

S, R)- N[ 6- (4- %? é’EAP d} ﬂlé&?r;}){&lylﬁﬂM&&b@ﬁiﬂrﬂmﬁm@iﬁ’%zo%b&hﬁmll-

yl acet am de;

S, S)-N-[6-(4- otacs if W’ﬁ@?}lﬂo}'ﬂeﬁlbhenyl sul fin oxoazet i di n-1-

yl acet ani de; N-[6-(4-Chlorophenyl)hexyl]-4-(4-methoxybe ¥sulph1nyl)—2-oxoazet1dm—1-
N[ 6-(4- Cmsor(ynﬂbemﬂxaléle{mdslerémwmeM)ﬁul fonyl - 2- oxoazeti di n- 1-yl.acet ami de;

10 4 ex-1-y1)-(4-meth bonylbenzylsulphinyl)-2 tidin-
( ) ‘N-[6-(4- CI]I 6 Q-éhnlug lh g/ 1805;166:%&? s%x};‘c(%rnflny el(l)%(yosazetll“g) -oxo?/z eaclel% amd.

(+) N- [ 6- ( 4- CAY-66-Irslagapheayijhex- leybr{drpethoxsicarhpnybergybuyphiny)-3-oropzesidin-ani d

1-yl acetamide (Diastereoisomer 2);
© N-[6- (4- Cghor th@wéﬁymeewHﬁ)é(#éth&@b&%ﬁﬁb&wwulmﬂylﬁzwwahﬁm 1-yl aceta

m de;

I(R ?l S 5)-N [ Eg;?‘&ﬂeéﬁmf;ﬁh x-e g—(h aill 4oxr3rrggr 83%%“&91&3% B)él gxoaze azeid

|
[
3
/-

o

n-

(RS S R) - N[d-f@%ﬂ@@m@?ﬂ%ﬂ?—m (4- met hoxyphenyl sul i nyl ) - 2- oxoazet
i di n- NA mmrdphenyl)hexyl]-4-(4-methoxybenzylsulphonyl)-2-oxoazet1dm—1-

N-[ 6- (4 Cbgor%%hgexyl ] - 4- (4- et hoxyphenyl sul fonyl ) - 2- oxoazeti di n- 1-

I t d
N Bonzy! - [ 4- (4% Bt %ygﬁ R PRef (i sabambeprIsiohoryDA gre frectidiy
N- Benzyl - [ 4- ( enyl sul phi nyl ) - 2- oxoazeti di n-1-yl ] acet am de
(Di ast er eoner N-(6-Phe1191hexyl) (4-(4-ethoxycarbonyl)benzylthio-2-oxoazetidin-1 -yl)acetam1de

N- Benzyl - [ 4- I o~
(D1 ast or comet ”(%?‘?"S"“%Wﬁ% BitpOeR i S SR Pt bR O,
(4R,-SS/ 4S38R) -oxoazetidin-1 —yl)acetanude,

N- (6- pheny | hexylg-phényideIelyIPx Y PRARYIDALY 1HiENS-bxdaRUARZEY Iablthmite;
(4R,SR/4S,SS) N-(6-phenylhex-1-yl)-4-(4-chlorobenzylsulphinyl)-2-oxoazetidin-1-
ylaceta.mide; '
(4R,S5/4S,SR) N-(6-phenylhex-1-yl)-4-(4-chlorobenzylsulphinyl)-2-oxoazetidin-1-

35  ylacetamide;
N-(6- {4-Chlorophenyl} hexyl)-4-(4-1sopropyloxycarbonylbenzylsulphmyl -2-
oxoazetidin-1-yl)acetamide (Diastereoisomer 2);
N-(6-{4-Chlorophenyl}hexyl)-4-(4-propyloxycarbonylbenzylsulphmyl -2-
oxoazetidin-1-yl)acetamide (Diastereoisomer 2);
- 40  N-(6-{4-Chlorophenyl}hexyl)-4-(4-ethyloxycarbonylbenzylsulphinyl -2-oxoazet1dm-
1-yDacetamide (Diastereoisomer 2);
N-(6-{4-Fluorophenyl}hexyl)-4-(4-allyloxycarbonylbenzylthio-2-oxoazetidin-1-
ylacetamide;

-7-

* O




yl') acet ani de; | \REPLACEMENT SHEET
(

4R, SS/'4S, SR) - %1@§9pﬁényl hexyl ) - (4-(3, 4-di met hoxyphenyl sul finyl }-2-oxoazeti
di n-1- yl )acet ami de; 30 (4R, SR/ 4S, SS) U 4 JUN 1998
N ( 6- phenyl hexyl) - (4- (3, 4- di met hoxyphenyl sul fi nyl') - 2- oxoazeti @i p- 1-
|') acet am de; N-(6-{4-Kld&opbemd}18RY1)-4-(4-allyloxycarbonylbenzylsulphinyl-2-oxoazetidin-I-
Phenyl sul phjimebianiiid DiafteRyisoRrepXpbut yl ) azeti di n- 2- one;

Ss/ 4s, SR)

(3, 4- di met hosAsRRmYISE mRE 24- phenyl - 2- oxobutyl ) azetidin- 35
2-one: 5 (qusggf OIOR enyl hexyl)-4-(4~carboxybenzylsulph1nyl- -oxoazetidin-1-

" 4-(3-net hoxyphﬁpacb&uh@dﬂ(m%t):re&sbmepﬁ):nyl 2- oxobut yl ) azeti di n- 2- one;
(4R, SS/ 4S, SR) -N-(6-{4-Fluorophenyl}h yD)-4-(4-isopropyloxycarbonylbenzylsulphinyl-2- |
O L T o A s s i g

(R S/ S, R) - N-[ 6Nel&-énlypeaphens haxalist- 14-a:0px1%?%wrm%m1ﬁ§mhwh§roxga@@élraz et
idinyl- 10 lyl)bcetareide {Dibstereoisomer 2);

y

2 (

(4299 <Ph%y(ks{u' ﬁnbmzn,w;ﬂe&yﬁbﬁ(wLnﬁo@samwi&gﬁédl&hﬂyl%.s;e&zeudm.1-
4-

84 WO 96/ Ni96X3-Fluorophenyl)hexyl]-[4-(4-ethyloxycarbonylbenzyl)sulphinyl-2-oxo-azetidin-
PCT/ EP95/ 05130l 8% i D Zl] [4-(4-ethyloxycarbonylbenzyl)sulphiny

(RS/'SR)- g oro&iD elx})ﬁ“i‘ tl-bohegéll Sﬂi‘ 59 EI di n

yl acet am de - oxyvbenzylinio -oxoaze 1n— -y aceta.rm e

S, R) - N-[ 6- ( 4- cﬂr(ér[6;%?4ewypbwﬂ}w-lﬂlb&bﬁyﬂ%ﬂarbwbcw&kw?e@xwm 1-yl
yl acet am dé§;, #&etanfid$;- (R, R or

SS) -N-[ 6- (4- ChiN K(ﬂffﬂﬂéibbhﬁiy}'jh]exﬂ] Mlewiemwcfxy@mlboaymmmﬁlpﬁinm-}nxo-
Ry SR aﬁ;s Xpo 0 | sul oxoazet ‘
i é JRE @e iﬁ‘k ghmﬁﬁg g Rty ﬂal PR

(R S/S,R-NI

from azetldm- -yl]-aceta.rm e;

N (6- (4- Fiamr oNk[éF(yLl}lhmphenyl)héﬁyIM4 )(ne(auyiexmrbdnbhlmhyls bemlyl)sylphRybsoazet |
I n-1-

N (6- (4 vor ggf@xx'eélgg hggf)h%}yﬁ- ALy G g 5 1
N- (6- { 4- Fl uor offfls i(?’ agetamide %{y@ar bonyl benzyl sul phi nyl - 2-

oxoazeti di n- 1- lﬁi-[)ﬁs(édflaonopher(yﬂjhaxylé{@c(ﬁ oarboxyrpethylbenzyl)thio-2-oxo-azetidin-1-yl}-
N (6-{4- Flzmrommmu&hexyl) 4- (4- propyl oxycar bonyl benzyl sul phi nyl - 2- oxoazet

ST (o 1ot SR PSS ERTCb At e 2050

N-[6-(4-Fluorophenyl)hexyl]-[4- (4-(carboxymethyl)benzyl)sulphmyl -2-0x0-
azetidin-1-yl]- acetamide (Diastereomer 2);

30
20. A compound of formula (I) selected from:

6-Phenylhexyl (4-benzylsulphinyl-2-oxo-azetidin-1-yl)acetate (2:1 Diast 2 : Diast 1);
6-(4-Chlorophenyl)hexyl-(4-benzylsulphinyl-2-oxo-azetidin-1-yl] acetate;

35  6-Phenylhexyl-[4-benzylsulphonyl-2-oxo-azetidin-1yl] acetate;
6-(4-Chlorophenyl)hexyl-(4-benzylsulphonyl-2-oxo-azetidin-1-yl] acetate;
N-(6-Phenylhexanoyl)-(4-benzylthio-2-oxoazetidin-yl)acetamide;
N-(6-Phenylhexanoyl)-(4-benzylsulphinyl-2-oxoazetidin-yl)acetamide;
N-(5-Phenylpentyloxy)-(4-benzylthio-2-oxoazetidin-1-yl)acetamide;

40  N-(5-Phenylpentyloxy)-(4-benzylsulphinyl-2-oxoazetidin-1-yl)acatamide
(Diastereoisomer 1);
N-(5-Phenylpentyloxy)—(4-benzylsulphmyl—Z-oxoazetldm- -yl)acetamxde
(Diastereoisomer 2);

45 21. A compound selected from:
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20 azetidin-1-yl y acetam de (D astereoi soner 2);

N- (6- [ 4- Fl uor FpHORY - chex- 1-yI ) - 4- REPLACEMENT SHEET
car boxybenzyl t hi 0) - 2- oxoazeti di n-1-yl acetam de; '
N-[ 6- (4- Fl uor ophenyl ) hexyl ] - [ 4- (4- met hyl oxycar bonyl benzyl ) sfil Dhivy | U 68"
azetidin-1-yl]- acetam de (D astereoisoner 2);

N (6-{4-Chl oro:pblemdy}th@_mm phenfiprayblaegtidio2yoner bonyl benzyl pulpm nyt—=2—2

oxoazet i di n- L RS9 SRR IRk acetidin2-o
N- (6-{ 4- Chl ﬁeﬁﬁg S RBBLE SERphy e VT SOPBhi nyl -2
oxgazét i di n?ri Sﬁhﬂtin@ﬂlgwgw ér@dﬁlﬁéﬂylm)opgl)azee?lélmfgag{l i '

4- Chl orophgnyl“jgﬁm{}ﬁo 4-C41Rhow 2&@3&@3& :benzyl sul phi nyl- - 2- oxoazeti di n-

1-yl)acetam de |soner

N_Z%/G) (4- Fl uor o@%%gigmzﬂgzgﬁi mjﬁiﬁﬁﬁﬁ?ﬁ?ﬂ@té?ﬁ benzyl ) sul phi nyl
-Z- 0XO0- GRS, Q. aetidin-29ne;

N-[ 6- (4- Fl uor EZ@ M} _yll(%réﬁ gg: Xlie&d}yl ) benzyl ) sul p<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>