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PCl / EP98/ 4177  AZETI DI NYLPROPYLPI PERI DI NE DERI VATI VES, | NTERVEDI ATES AND
USE AS TACHYKI NI N ANTAGONI STS This invention relates to therapeutic
agents of wWwosguasi dine family. Mre particularly, this i POIVRR98/04177
relates to azetidinylpropylpiperidine derivatives and to processes for the
preparation |nterned|ates used |n the preparatlon of , conpositions
cont ai ni ng % su nt ernati onal Pat ent

Appl i cat i on g&% B YRETAERID WS DR DIATSVES: STRRNGDIATES, QA USE AS TACHYKININ
(azetidin-I- actans as tachykinin antagoni sts. I nt ernati ona
Pat ent Application Publication Nunber W97/ 25322 di scl oses vari ous

azet i di nyl al kyls femtiataatéto btk bf 86laZtidin© Ay MR particalaR ?
tachyki ni n antagoni sts. Certain t he conpounds and salts of this

i nvention ar enmm Telptdsity mdmmlmopymflme derivptives apdtoqrodsesgs fon hegrreparation
The present e r of -
t achyki ni ns, %I%ﬂ lLﬁéth&wh%‘uro&%a%?ﬁ ?%&% t?]o\éngﬁ% I ni W&%%d

Subst ance P,d&dﬁﬁhgsat t he human neur oki ni n-1 (NKI'), neurokinin-2 (NK2)
or neurokinin-3 (NK3) receptor, or a conbination of two or nore t her eof .
They are therefore useful for preventing or treating an inflamnatory

di sease such magmatiorl P&t&nttAp‘phcaim Phﬁfdaﬁon Nrhber W O 96/05T93 Bise R Wribne |
di sease, a central nervous syste dji sorder such as anxiety,

depr essi on, d%ﬁmrlaﬂeWBBM§$§°hY§m§a%36mFﬁt estinal (Q) disorder

such as functional bowel disease, dyspepsia, irritable bowel syndrone,

D)

gastro- oesophageal reflux, faecal incontinence, colitis, ulcerative
colitis or Ciloternatonsl gmppacmosé’ablecaams@rabqswo97/ﬁérzz diselases ¥ariqws | or i or
ot her urease t%igﬁ der
such as mcorf'?f%?{ié’Il hyperre £<.¥%SH@%§E ce or yts%?%‘étlémﬁ ng{sy

di sorder suctCmmnofth:hrompoundslaads%bfﬂsmvmhaymdmmbbummtapdcﬁcgl}y such as
eczenm, ont %ﬁé Ltis, atopic dermatitis, urticaria, eczematoid
dermatitis or ‘m a hypersen5|t|V| ty di sorder such as to poi son

vy, a vasospastic di sease such as angi na or Reynaud' s di sease,
proliferative_di sorder uch as cancer, a di sorder i_nvol vi_n br obl ast
brol i e at | orFHeRsF RSPPYEIPiAiF e yst g antagpsty of tac g@?‘é’?’g&é’h‘}?&‘%r .
eosi nophi | |i %mhlm,nmammmﬁ SGURB ¥t the' Blnd@Sneurokinin-1

shoul der/ hand ndr one, an addi ction _disorder such as al coholism a
stress-rel at » mewrpleinin-2 @YK} oxpgurokiniped WF@P%@EPSMW@&@W‘&@"“W

di abetic neurg ﬁx@*eﬁdr@ ﬁﬁJrWeﬁ?m mfgﬁ.hl,?]ﬁ
her petic neura{}g‘l&a o? post - erpetlg eur a ﬁeuropat 0 glgﬂgfaﬂsorder

arthrms, psonas1s, asthma or inflammatory bowel dlscase, a central nervous system (CNS)
disorder such as anxiety, depression, dementia or psychosis, a gastro-intestinal (GI) disorder
such as functional bowel disease, dyspepsia, irritable bowel syndrome, gastro-oesophageal
reflux, faecal incontinence, colitis, ulcerative colitis or Crohn’s disease, a disease caused by
Helicobacter pylori or other urease positive Gram negative bacteria, a urogenital tract disorder
such as incontinence, hyperreflexia, impotence or cystitis, a pulmonary disorder such as
chronic obstructive airways disease, an allergy such as eczema, contact dermatitis, atopic
dermatitis, urticaria, eczematoid dermatitis or rhinitis, a hypersensitivity disorder such as to
poison ivy, a vasospastic disease such as angina or Reynaud’s disease, a proliferative disorder
such as cancer or a disorder involving fibroblast prolifemﬁon, a fibrosing or collagen disease
such as scleroderma or eosinophillic fascioliasis, reflux sympathetic dystrophy such as
shoulder/hand syndrome, an addiction disorder such as alcoholism, a stress-related somatic
disorder, a peripheral neuropathy such as diabetic neuropathy, neuralgia, causaigia, painful
neuropathy, a burn, herpetic neuralgia or post-herpetic neuralgia, a neuropathological disorder



2 such as Parkinson's di sease, Al zheiner's disease or multiple
sclerosis, a disorder related to | mmune enhancenent or suppression
such as sym/(ﬁélupus erythematosis, a rheumatic di seapeT/EPIIN4ATT
fibrositis, enesis, cough, acute or chrpnic pain, mgraine, an opthalmc

di sease such as proliferative retinopathy, occular inflammuation,
conjunctivitis, a bladder disorder, or a viral disease such as

i nfluenza or a cold. The present derivatives are partjcularléeggtent

and sel ect i ve SuFhas§arkinspu’s discase, Alzheimar s disease or multiple sqlerqsispidisordgaisely
Substance P, gnbiRderhandehiint b SRiprédkibeiich as Weﬁﬁéﬂx?%a;éﬁi a [IRGRAGO" S OF

conbi nations of two or nore thereof. They are particula useful for
treating or prdispessishoicps Sirositis, emenis) cangha BOS orhEaniespain; migraine, anopthelmie disease
psoriasis, asthim L TR SHSRAE “nctivice Dbl

system ( CNS) (til sor %FeOrﬂf%'!(':‘% as °g£rg<{¥’2’ ta%rétg?or essl on@nja‘gnryev}\t%r Q{’%r pggé'é%’;?rs% a
gast r o- i nt est iviral difeate)such asanflienzasaralvolds f uncti onal bowel di sease,

dyspepsia, irritable bowel syndronme, gastro-oesophageal reflux, faecal
incontinence, colitis, ulcerative colitis or CGrohn's  disease, a
urogeni tal trage ppbséd detiatitdsGbe pubticuRRElQ PbieRtind Seledtive Xithgonists of @achykinins,

neur opat hol ogi ca di sorder. such as Parkinson's_di sease, Al zheiner's

di sease or nulindlyling NKAeNKB;and Spbstancebagting at the hugan Ky NKx apdiNKsreeaptashor
abstruct!ve aldolfBianidtisf for e fheteBt. dthed gﬁg,iaa&uﬁﬂ; B4¥ F6:ULaif or preventing an

dermatitis or niti's, a hypersensitivity disorder such as to poison Ivy,
a peripheral rinflanopatotyisease such as arthritiscipsotiesis, esthroa erdipfarmatorychowg] djsease, a
causal gi a, painf.ul al.h L mf gm;i . ' Wvitis, a
bl adder di sor cfg{l%la]g&%%n, e¥%}e1$’|c&ci%k&eaet%rs‘!acﬂé+ a or ’pdggfttgs oéjf%eel"?ﬁ%gkﬁ'g%&%oé%ﬁ
cough or gasttii-intestinat {GI) disardgrasuch as functional bhweelplisessedyspepyiaitritable poweali des
conpounds of the, fornula

SOR U T apttrorse, B destibagaplefin el inforsocaes: pfiia Meeratiyeccatis i g

wher ei n disease, a urogenital tract disorder such as incontinence or cystitis, a neuropathological

g

disorder such as Parkinson’s disease, Alzheimer’s disease or multiple sclerosis, a pulmonary
disorder such as chronic obstructive airways disease, an allergy such as eczema, contact
dermatitis or rhinitis, a hypersensitivity disorder such as to poison ivy, a peripheral neuropathy'
such as diabetic neuropafhy, neuralgia, causalgia, painful neuropathy, occular inflammation,
conjunctivitis, a bladder disorder, a burn, herpetic neuralgia or post-herpetic neuralgia, cough

or acute or chronic pain.

The present invention provides compounds of the formula (I):

(I)

and the pharmaceutically-acceptable salts thereof,

wherein



3 Ais CO S(err] or CHerr]; Ar[err] is phenyl optionally
substituted by one or nore substituents independently selected from
hal’ogen, Gjgyddoiadikoxy optionally substituted by one or nor ePERER§¥MMITANd
Cerr] alkyl optionally substitutesl by one or nore hal ogen;
Xerr] is (Jerr] cycloal kyl, aryl or C[err] alkyl, said (Jerr] alkyl
being optionally substituted by fluoro, CO[err]H, CO[err](Cerr] alkyl),
C err] cycl oal mantyl, aryl or het," and said Cerr]
éé opt |Cc‘}r?§la'§

cycl oal kyl bei substltuted by 1 or 2 substituents each
I ndependent | y selected from{err] alkyl, Cerr] cycloal kyl, Cerr]

s o Ui roct 1A% HpbeRpioptonaly su%fe@'%%éxé‘rﬂ?r%%%C#bsﬁé&wmegﬁf&fémﬁm

optional l'y subg\d tcﬁgahaéﬁfamoaanymﬁmhamgaﬂ)ammhﬂo gen, afld C;.¢ alky og
[err] err] al kyl optionally substltuted y one or -

nore hal ogen, s“bs“me by syeormore Balogeriny| optional |y substituted by one or =
nore substituents independently selected from hal ogen, ([ err] al koxy
optionally substltut ed by one or nore halogen, or (Jerr] alkyl optionally
substi t ut ed becnaéigapychaﬂerlleg@malkyl Yis 0, NCO((err] alkyl

opti onal 1 sub® Ttk ?*aﬂﬁxm 0%3“%?’%"%?#% firo. el DA B DG g SHypeton
optional Iy subsiamanty or nore hal ogen), NCCaryl,
one. or Tor e m”nﬁ%ﬁ azﬁim“‘?%mdoé%:@#}m% (8L Py i

2' Elyloaf) Et : ;Jn al Jelec&al%m ¢ 9110, 5 cycloalkyd) €, QilkoXP GH, R 18600, 4 aﬂ{yl)waﬁﬁomm
y y
alkoxy);

X is a direct link or NR;

R is SO,aryl, SO5(C;.4 alky! optionally substituted by one or more halogen),

or

RlisHor C,.¢ alkyl optionally substituted by one or more halogen,

orR'is pheny! optionally substituted by one or more substituents independently selected from
halogen, C, alkoxy optionally substituted by one or more halogen, or C,_¢ alkyl optionally
substituted by one or more halogen;

Y is O, NCO(C,¢ alkyl optionally substituted by one or more halogen), NCO,(C, ¢ alkyl
optionally substituted by one or more halogen), NSO,(C,_¢ alkyl optionally substituted by one
or more halogen), NCOaryl, NCO,aryl, NSO,aryl, NSO,(C,.¢ alkyl optionally substituted by
one or more halogen), CH,, CHF, CF,, NH, NCHsaryl, N(C,_s alkyl optionally substituted by
one or more halogen), or NCH,(C;.; cycloalkyl);



4 with the proviso that X is not NRerr] when Ris [err]
wherein "aryl" used in all the above definitions represents phenyl or

napht hyl esedogaiusonal |y substituted with one or nore subpetr/Erosi04137

i ndependent |y sel ected from hal ogen, (] grr]al koxy optionally
substituted by one or nore hal ogen, and (Jerr] alkyl optionally substituted
by one or nor e hal ogen; and "het" used in the definition of

X[err] means thienyl or a 5- or 6-nenbered ring heteroaryl group
containing either 1 or 2 nitrogen heteroatons or 1 nitrogen heteroatom and

one oxygen . withitheprbyifithat 7 istiooNRbwhertRE&N optional ly substituted by 1 or 2

substituents each independently selected fromderr] alkyl, Cerr]

al koxy, hal ogen, ATuxro(derr] alkyl) and fluoro(C[err] al koxy),
hereinafter refdhred Yo as "substances of the invention". "Al kyl "
groups can be stra~ght or branched chai n. "Hal ogen" means fluori ne,
chl orine, bromne or iodine. "Ph" nmeans phenyl. The -

pharmaceutically acceptable salts of the conpounds of the forrmula (I)
include the acid ,/~\addition and the base salts thereof.
—N Y

N

wherein “aryl” used in all the above definitions represents pheny or naphthyl each optionally
substituted with one or more substituents independently selected from halogen, C, ¢ alkoxy
optionally substituted by one or more halogen, and C, ¢ alky] optionally substituted by one or
more halogen;

and “het” used in the definition of X' means thienyl or a 5- or 6-membered ring heteroaryl
group containing either 1 or 2 nitrogen heteroatoms or 1 nitrogen heteroatom and one oxygen
or sulphur heteroatom, each optionally substituted by 1 or 2 substituents each independently
selected from C, 4 alkyl, C)4 alkoxy, halogen, fluoro(C; 4 alkyl) and fluoro(C,., alkoxy),
hereinafter referred to as “substances of the invention”,

“Alkyl” groups can be straight or branched chain.

“Halogen” means fluorine, chlorine, bromine or iodine.

“Ph” means phenyl.

The pharmaceutically acceptable salts of the compounds of the formula (I) include the acid
addition and the base salts thereof,

Suitable acid addition salts are formed from acids which form non-toxic salts and examples are

the hydrochloride, hydrobromide, hydroiodide, sulphate, hydrogen sulphate, nitrate, phosphate,



Suitable acid addition salts are fornmed from aci ds which form non-toxic
salts and exanples are - t he hydrochl ori de, hydrobrom de, hydroi odi de,
sul phat e, Iwowoegris1 sul phate, nitrate, phosphate, PCT/EP98/04177

5 hydr ogen phosphate, acetate, naleate, funarate, |actate, tartrate,
citrate, gluconate, succinate, benzoate, nethanesul phonate,

benzenesul phonat e and p-tol uenesul phonate salts. Sui tabl e base salts are
formed fromb sy WrTe} fSAdrhe. 1904t

al umi ni um cal |urﬁéﬁlk’ ﬁﬂﬁéﬁ] nag’r#ég%g&fpﬁ] pottgss I un sogTa&tgzq? arﬁuccmate’
di et hanol ani nebmmmsmemaﬁ@mphm&;bmmubmmatdndnadhmsmmnmms et al, J.
Pharm Sci., 66, 1-19 (1977). Preferably, Ais COor SJerr].. Mre
preferably, Ais CO  Preferably, Ar[err] is phenyl optionally substituted
by one or nor esdiﬁbn@estsamfo%d Grofvbates waidhyfornfndreokic shits Al eRathplexiré gal | y
substituted by up,to t ﬁen atong. Yet nore preferabl Arferr] is
phenyl opti onatlpspindy,&p ’c“EH’ TR3RRESIIM, RAGRSSIRM SO, Zin Aad digthagolamine salts.
preferably, Ar[err] is phenyl, 4 chl orophenyl or 3, 4-dichl orophenyl.
Preferably Xferr] is aryl or C[err] al kyl, said err] al kyl being
optionally suquruatrav@uonymvabls@pl@sse@BquﬂJ Bl Baiy ﬁ!;.elrtq()lamyl Cerr]
cycl oal kyl, adamantyl, aryl or het, and said C3.7 cycl oal kyl being
optionally substi t ut ed by 1 or 2 substituents each i ndependent |y sel ected
from ([ err] alRgferably, &ris COoorcSMal kyl, Cerr] al koxy, OH, F, fluoro((err]
al kyl') and fl oéo%[fergb gl.k y). More preferably, Xerr] is (Jferr] alkyl
substituted b K fm efd said (Jerr] cycloal kyl being optionally
substituted by 1 or 2 substituents each independently selected from ([err]

| kyl, - | kyl | kox F, fl | kyl d
l Uoro( ol or 1] MFleEbY A’ Bhg ptonayHbsiet bt onsi s o ilesisp poset by one or
nore substi tuemlseﬂrgmg%nﬂgng%@ﬁpqgﬁms{,ﬁsqﬂkm QGU%I%@& aI Kyl

optional l'y substituted by one, or nore hal ogen. Yet ‘nore pre y, Xerr]

is Clerr]  al kyYetdnase prefasably; As\isghenyl ppn,oyellbwbktwtedbyomesorpmnlylbmqmmm ly
bstituted b 1 t ted f hal
o Ger ] al DvpAprtab & 5 fihyl #ERbRoLIOFRNE BRhepRgF ] CF 11 om DAl 0gen

Preferably X' is aryl or C,_g alkyl,
said Cy.¢ alkyl being optionally substituted by fluoro, CO,H, CO,(C; 4)alkyl, C;5 cycloalkyl,
adamantyl], aryl or het,

and said C;.7 cycloalkyl being optionally substituted by 1 or 2 substituents each independently
selected from C,4 alkyl, C;.; cycloalkyl, C,4 alkoxy, OH, F, fluoro(C,.4 alkyl) and fluoro(C, 4
alkoxy).

More preferably, x'is C,.¢ alkyl substituted by C,_; cycloalkyl,

said C3.7 cycloalkyl being optionally substituted by 1 or 2 substituents each independently
selected from C, 4 alkyl, C; 5 cycloalkyl, Cy4 alkoxy, OH, F, fluoro(C, 4 alkyl) and fluoro(C, 4
alkoxy),

or X' is phenyl optionally substituted by one or more substituents independently selected from
halogen and C,_ alky! optionally substituted by one or more halogen.

Yet more preferably, X' is C,.5 alkyl substituted by C; ; cycloalkyl,

or is pheny] optionally substituted by one or more substituents independently selected from
halogen and C,_; alkyl optionally substituted by one or more halogen.

Even more preferably, X' is (Cs.7 cycloalkyl)methyl, or



Even nore preferably, Xerr] is ((Jerr]cycloallyl)methyl, or

6 phenyl optionally substituted by one or nore substituents independently
sel-ect ed f yadod)g4g0en and methyl optionally substituted by oRCTEPINO4ITT

hal ogen. Even yet nore preferably, X erg] is cyclopropyl nethyl or phenyl
optionally substituted by one or nore fluorine or chlorine atons. Most
preferably, Xl is cyclopropylnethyl phenyl , 3 chl or ophenyl or

%4- d; fl uoz:t)prr‘l,g % Wﬁlg%@r abl P‘S/ | Sg‘?‘}fgl re | i nh orF%er%‘iég@re
err] is (e ona
Rlerr] is ph_eﬂmof;apﬁdm;}l myls&u&&&dwoaaer&&emge:ﬁubst ituents

I ndependently selected from hal qgen Cerr] alkoxy optionally substituted

by one or nor EVERYYFease prsferably ]tss:rmpmt@ﬂar phienyl aptipnally substifiped hyongor
nor e hal ogen Eﬁu&l-ﬁrﬁof&ﬁ@:lnﬂe tofpd. S @ direct link or NRlerr], where Rlerr]

is (Jerr] alkyl optionally substituted by one or nore halogen, or Rerr] is
phenyl opti onMd»sypsfﬂmiﬂy,t)ﬁtledywmndhylxwmylh&bﬂgoph@ubmﬁﬁ-dﬂnmphmkt -
preferably, X is a direct link, N-nethyl or N phenyl. Preferably Ris
SHer]aryl, SO[err](Cerr] al kyI optionally substituted by one or nore

hal ogen), - NPrefMabQ[X:sd\anrect Bﬁk or\NlérQhéfe is@,.¢ N@ﬂdﬁheml]y sabstipitedpi dneonl | y

substituted by one or err o tional]

substi t ut ed bW%ﬁEa]%mnﬁr% g“’"‘ﬁﬁ@ﬁ“ ‘-‘é@ }" ‘é)ﬂ’ sgmt(ﬁﬂ?ﬂ‘g?’d"nﬂy
substituted byepngd ﬁf)m'mfo Fmgléﬁbsnﬂd[d%ro}le ofdhbre Hafopé, bt C, Niky

NCH err]aryl, N(C[err]alky optlonal substituted by one or nore ,ogen)

or NCH err] (C[QPFlPl}anbfﬂl?sB&‘Fqé)bD’)‘chWF 98- crably Ris SO[err] (phenyl

optionally sut}%fﬂe ! sitRsd R Y; éﬁ%% Led
from hal ogen err %%a?gt%ftg{rr%ﬁyﬁsubst |l§t}?§d}§]\?}m§e&%p9§nﬁs{e%ﬁa gen,
or (Jerr] al kwrnmhabwm,loyRsmm opticpally substisuted byromecoriyadre halngen substituents.

S er ] (L err gl gyl Rl R0 beoPRSN hithfice RiprRf. o more hal ogen), N

Preferably R is SO,aryl, SO,(C;_¢ alkyl optionally substituted by one or more halogen),

/~\
—N Y
_/
or
7/~ \
—N Y :

where Y is O, NCO(C,.¢ alkyl optionally substituted by one or more halogen), NCO,(C,_s alkyl
optionally substituted by one or more halogen), NSO,(C, s alkyl optionally substituted by one
or more halogen), NCOaryl, CH,, CHF, CF,, NH, NCH,aryl, N(C,¢ alkyl optionally
substituted by one or more halogen), or NCH,(C,_; cycloalkyl).

More preferably R is SO,(phenyl optionally substituted with one or more substituents
independently selected from halogen, C,.¢ alkoxy optionally substituted by one or more
halogen, or C,_¢ alkyl optionally substituted by one or more halogen), SO,(C, 3 alky! optionally

substituted by one or more halogen),

)

or



or 7 -N Y where
Yis 0, NCOCerr]alkyl), NCOerr](Cerr]alkyl), NSOerr](Cerr] alkyl

opt’i onal | yﬁﬁg‘ut ed by one or nore hal ogen), NCQ(phenyl optcrmpesbsns? .
substitute one or nore substituen¥s independently selected from

hal ogen, C[err] al koxy optionally substituted by one or nore hal ogen, or
Cerr] alkyl optionally substituted by one or nore hal ogen), CHF, CF2, NH,
NCH2( phenyl optionally substituted with one or nore substituents

i ndependent |y sel/&ctdd from hal ogen, Cerr] al koxy optionally substituted

by one or nor | ogerf, or CJerr] alkyl optionally substituted by one or
nore hal ogen), NMJef] alkyl), or NCH err]((err] cycloal kyl). Yet nore
preferably Ris SOerr]Ph, SOerr]CHerr], -N Y or N Y

where Y is 0, wheeSHS O, NOI(Ci. hiBy}, NCOHIQGHIKyI\NISO02(Ch.s alkginnitionally3ahtinmed by

NOH{ or 1] P 0P g PR hrsT oSopals abie b Sue Flnceppilitipens

SJ er r] CH er r jndepeiidently seledted fro haldgen, C,.¢ alkdXy optionally substituted by one or more
halogen, or C,_¢ alkyl optionally substituted by one or more halogen), CHF, CF,, NH,
NCH,(pheny! optionally substituted with one or more substituents independently selected from
halogen, C,.¢ alkoxy optionally substituted by one or more halogen, or C,_; alkyl optionally -
substituted by one or more halogen), N(C, ¢ alkyl), or NCH,(C;.5 cycloaltkyl).

Yet more preferably R is SO;Ph, SO,CH,,

w——

or

/~\
N Y
A4
/7 \
—N y

-/

where Y is O, NCOCHj;, NCO,C(CHj3)3, NSO,CH;, NSO,C,Hs, NSO,Ph, NSO,CH,Ph,
NSO,CH(CHj3),, NSO,CH,CF; NCOPh, CHF, NH, NCH;Ph, or N-cyclopropylmethyl.

Most preferably R is SO,Ph, SO,CH;,

where Y is O, NCOCHg, NCOzC(CH3)3, NSO:CH;;, N802C2H5, NSOzPh, NSOzCHQPh,
NSO,CH(CHs),, NSO,CH,CF;, NCOPh, or CHF.

The most preferred substances of the invention are the compounds mentioned in the Examples
below and the salts thereof.



where Y is 0, NCOCH err], NCJerr]C(CH err])[err], NSOerr]CHerr],

NSO err]Cerr]Herr], NSO err]Ph, NSO err]CH err] Ph, '

NS err]CH(CH err])[err], NSOerr]CH err]CF[err], NCOPh, or CHF. The nost
preferred wolso#mstes of the invention age the conpounds ment POHERYYITH o
Exanpl es bel ow and the salts thereof. Certain of the conpounds
of the invention can exist in one or nore stereoisoneric forns. The present

i hvent i Wle e . ndl vl i |ts thereof.

separ at KareiorEbpBounds 8fthe ilohida R b3 Y 6 RS olobmi bR e

e. g. by Thepedsemtraniention/intladdsiall atchindividhal dsoaterscand sdits theredfl P. L. C. of a
stereoi soneric mixture of a conpound of fornmula (1) or a salt thereof. An
i ndi vi dual enantioner of a conpound of fornula (1) nay al so be prepared

froma W@Mﬁi&ﬁaﬂ&m&dw@ﬁmﬁéﬁl Rckifiquey, elL 59 bl such as

by HP.L.C of the correspondikr;\% racemate using a_ suitable-chiral support

or by f reaystallisation, chrpmatography of BB 14¢. of g steproisemenewinture of agompound ofied by ..

reactio Gsaatelriel! ﬁ{?&ﬁi | | | tive
base or rrgfgilt‘ "3£ h?o £eahi nven't‘ihgﬁmw;@t er p%e?/imc.iﬁcs gykﬁtﬁgi%'ﬁo@m%flﬁygé aﬁgr t he
pr oduct i berprefaredifronsacateaponding optically pineirsermiediate oxfbiy cé¢solution, deshcasiblyed bel ow

The | nvaErioh S Amprenan st e B AL b PR bl ol 7 bt G0t b

by adaptaystallisation bfthe dinsterecinerivcsalts foriabio/ redvtion af ¢ correapondingiracematd et hods

known in the arf, for_examl.e the grt descri bed herein. I'n the Met hods
bel ow, u‘\‘ﬂﬂéég‘“B{“HQPW’%‘@a -[U(%@Fﬁ%&?’at he substituents are as defined above
with reference to the conpounds of forrmula (I) above. Synt hetic Met hod

Met hod 1 The conpounds of the inventigon may be prepared by reaction of a
c onpoundThsrinyegtipn fugthenprgvides synthetic methods for the production of the substances of the

invention, which are described below and in the Examples. The skilled man will appreciate
that the compounds of the invention could be made by methods other than those herein
described, by adaptation of the methods herein described and/or adaptation of methods known

in the art, for example the art described herein,

In the Methods below, unless otherwise specified, the substituents are as defined above with
reference to the compounds of formula (I) above.

Synthetic Methods
Method 1

The compounds of the invention may be prepared by reaction of a compound of formula (II)

an am



X-R [err] where Z is a suitable | eaving group such as
nmet hanesul phonat e, tol uenesul phonate, C, Br or I, with a conpound of

formula (11 Iﬁ))g?/g&tai)onally in the presence of a base, such as Fg_},%ﬁ;%]"

car bonat e, V}S ly in an inert solver?, such as acetonitri
conpounds of fornmulae (I1) and (I11) may be made by conventional nethods,
for exanple by the nethods described in the Exanples and Preparations, and

by adapt atyHae 2 % siftdble leMihg Brdup such b8 %eaﬁamgn?ﬁa!\zﬁ iovlmﬁétagsmﬁ‘éﬁﬂ& ié]”%{@i, be

prepared by reaction of a conpound of fornul conpouh t he
fornul a ( ™itha eempeund efdarmula (VH),leptionallyimthe presence of abase, sueh axqfotasding

reductive gﬂ% Ral i ol | f Led out in the presence of a
sui tabl e §C| , S,tg@ﬁex%@?%ﬁer?ﬁgﬁg%lﬁéﬁ,sﬁéﬁga?égrgﬁﬁlé. The reaction proceeds
via the intitial formation of an internmediate imniumsalt of the formula

, where.Y is the counteri 0 e acid HY, which salt of the fornmula
(V) ry b pampands o ot ()89 o115 mallby diventiond methods, for xampie
X-R by the methods described in the Examples and Preparations, and by adaptation thereof,

Method 2

The compounds of the invention may be prepared by reaction of a compound of formula V)
with a compound of the formula (IIl) as defined in Method 1 above, or a salt thereof. The
reductive amination reaction is preferably carried out in the presence of a suitable acid, such as

acetic acid.

The reaction proceeds via the intitial formation of an intermediate iminium salt of the formula
(V), where Y is the counterion of the acid HY, which salt of the formula (V) may be stable
and isolatable.
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The reaction is preferably carried out without isolation of the intermediate of formula (V)in

which case it is reduced in situ to provide a compound of formula (I). In a typical procedure,



[err] (V) The reaction is
preferably carried out without isolation of the internmediate of fornula (V)

i n“whi ch cgi%e It 1S reduced in situ to provide a conpound of plqyEPIsEsITy) -
P

In a typic dur e, 10

t he al dehyde of fornula (1V) is first reacted with the azeti dine
of fornmula (I111) or salt thereof in a suitable solvent, such as
tetrahydrofuran (THF), and the mxture is then treated with a sui tabl e

reduc Ib ng ﬁggn_ttlée aédq}pydsfdbmnla mmmmfmgm: pstidine offormowia (1) or salt thereof in
e o g, ve et atvent et as SyBERGtiel THER $Ad AR bR i ef el Vo4 O

azetidine of fsaitdble redcirlg a)ge:}ltse._y.aaedimsrial;demxgborgld g ydeitle or sohimrﬂcﬁnt'aﬁoﬁhbd_ endbcfcndh%
racceptor, e.g. ri et aji ne can be ed. prior o the itjon.of the
reduci ng agentpresence ofas H‘g%ra@ e 8-B-dieticactd, 1 givg rﬁ?&ﬁ‘#@'ﬂé‘%gﬁ%{‘ca"f tion salt
tenperature. of the azetidi® STFFRAN W) i hisddQk BldHting Mha¥rial] B %uidbld RilPackdpt@xé gat i on
of conpounds of fornmula (I1) as | described in Method 1 above, where Z
is OH Suit abltdetbylamingicambesaddedpriorite,the gdditiomef theyedpging agent. system usi ng
oxal yl chl oride/ met hyl sul phoxide in the presence of a base such as

di i sopropyl et hyl am ne. Met hod 3 Conmpounds of fornula (I) can
be made by r edieireactiof is typiqaliy natsiedéut fabrooml temperatareni t h conpounds of
formula (MI1), where Zerr] is a suitable |eaving group such as is defined
above for Z in Method 1.

X-R [ err e compounds of formula (IV) may be made by oxidation of compounds of formula (II) as

described in Method 1 above, where Z is OH. Suitable oxidising systems include the “Swern”

system, using oxalyl chloride/methyl sulphoxide in the presence of a base such as
diisopropylethylamine.

Method 3

Compounds of formula (I) can be made by reaction of compounds of formula (VI) with
compounds of formula (VII), where Z! is a suitable leaving group such as is defined above for

Z in Method 1.
X—R
. Ov\/
AN ‘ :I
T NH 4 N
z' r

(vID) D

> i

Where A is CO, Z' is conveniently Cl, or ocox' (i.e. the reagent is the acid anhydride of
X'CO,H). The acylation can be carried out using conventional methods, such as in the
presence of a suitable base in a suitable sovent.

Alternatively, compounds where A is CO can be convenient]y prepared by reaction of a
compound of formula (VI) with an acid of formula (VII) where Z'isOH, ina “peptide
coupling” reaction, such as is described by RC Larock in “Comprehensive Organic
Transformations - A Guide to Functional Group Preparations”, VCH (1989), and references

therein.



Wiere Ais CO Zferr] is conveniently Cferr], or OCOX[err] (i.e. the

reagent is the acid anhydride of X[err]COerr]H . The acylation can be
carried ouiyg'sgigigsconventional nethods, such as in the P EHEPIBR4DT7 A
suitable base in a suitable sovent. 1Al ternatively, conpounds where A
I's CO can be conveniently prepared by reaction of a conpound of
formula (VI) with an acid of fornula (VI1) where Zerr] is OH in a
"peptide coupling” reaction, such as is described by RC Larock in

" Conpr ehensi ve Organic Transformations - A Guide to Functional G oup

Prepar at i ons’ , whépklA(id €8) the ARPaticH h B8 efdied out bylcbiVeRtihal methods, such Wer e
Ais CH2, the alkylation can be _carried out by conventional met?‘u Jg such

as by r eadt3cHpn Bﬁh? FI‘E“ERE‘Hﬁ ﬁf?EF‘E‘P WBr"ﬁﬁl a5 spegies offormular(VID adiereZ' 3¢ a

formula (VI1) shdicledifg I_-JQﬁCh as
|, met hanesul phonaté= or %Jol uenesul o onate oph?ona g‘I;Q %te gg%ﬂgéj‘

of a suitabl etbﬁayesesmfmmhhmhyﬂt&mmthylamme V\here Ais S, the
reaction can suitably be carried out with a species of forrmula (VII) vvhere
Z[err] is a suitable |eaving group such as Cd, Br, |, nethanesul phonate or

t ol uenesul phorWhecAls s0gphmmioh;ean siuthlsl9bpbﬁﬁed161ﬁ vafh aspedied TiToreh
as triethylam ne conpounds of formula (I)

can be prepar ’%%/s“r“éldlﬁ&“tal“&ﬁ gm“ptsﬁg‘ %&]r ﬁﬁfg‘h‘fﬁs ulp °n4taatawenwlpmm a

(VI11), for expHdaflyiythe pregérice 6f Mditabld base sudPdsaribivglamiR. r educi ng agent such
as are described in RC Larock in "Corrprehenswe Organi ¢ Transformations - A

Quide to Functi onal G oup Preparations”, VCH (1989), pp.432-434, and
references theggahgiaglerr] , ,

Piperidine compounds of formula (I) can be prepared by reduction of the corresponding
lactams of formula (VIII), for example by reaction with a suitable hydride reducing agent such
as are described in RC Larock in “Comprehensive Organic Transformations - A Guide to
Functional Group Preparations”, VCH (1989), pp.432-434, and references therein.

N ji:lv\/rj/

(Vi)

B e

Compounds of formula (VIII) can be made by methods described in WO 96/05193 and
adaptation thereof by methods known in the art.

Method 5

Compounds of formula (I) can be prepared by reaction of compounds of formula (IX), where
Zlisa leaving group and corresponds to Z as defined in Method 1 above, with a nucleophilc
reagent acting as a RX™ “synthon”.



Compounds of fornula (VII1) can be nmade by nethods described in WD 96/ 05193
and adapt ati on thereof by nmethods known in the art. : Met hod 5
Conpounds o bsésast @ (1) can be prepared by reaction of conpqreEresios177
formula (1X), where Z[err] is a leav2ng group and corresponds to Z as
defined in Method 1 above, with a nucl eophilc reagent acting as a RX
"synt hon". 12 [err]
Suitably, Z[err] is methanesul phonate, and the reaction, s carried out by

generation of the RX nmoi ety by e_g™yeaction of t correspondi ng RXH
conpound with a base such as an, | kyl{l i t hi um bgse| optionally in the
presence of an inert solvent. A ver AL > N conmpound may itself

be nucl eophilic enough to displace the Zzerr] group w thout first

converting it to the anion RX Agonpounds of formula (IX) can be
prepared by adaptation of methods described herein and in - the art
descri bed herein, by nethods known to the skilled chem st. Met hod 6,

Compounds of fornmula_ (1) may be prepared fr conmpounds of formula (X)
where Z[err] Snitablyj, & is)methanesulphohate,\and thegeastions isicantied eutchypehstatitdf sf R s Z

'n Wethod L. yiotdl 8y £ §305Hon 8F ol O5rRbhéhcing Rt Shrbouna MihS'bade suchasan [T
alkyllithium base, optionally in the presence of an inert solvent. Alternatively the RXH
compound may itself be nucleophilic enough to displace the Z> group without first convertix;g
it to the anion RX.

Compounds of formula (IX) can be prepared by adaptation of methods described herein and in
the art described herein, by methods known to the skilled chemist.

Method 6

Compounds of formula (I) may be prepared from compounds of formula (X) where Z° and Z*
are leaving groups independently defined as Z in Method 1, with a reagent of formula
X'-A-NH,.

X)

Compounds of formulae (X) and X'-A-NH; may be prepared by conventional methods, such
as by adaptation of methods described herein, and in the art described herein.

Method 7

Compounds of the formula (I) where R is



Compounds of fornulae (X) and X[err]-A-NH err] may be prepared by

conventional nethods, such as by adaptation of nethods descri bed

herei n, angydsvgile art descri bed herein. Met hod 7 PCEERASOANT of
the formula (1) where Ris [err] 13 where Y is
NCO((err] alkyl optionally substituted by one or nore hal ogen),

NCO err] (C err]al kyl optionally substituted by one or nore hal ogen),
NSO err] (C [err] | optionally substituted by one or nore hal ogen),

NCQar yl , NCQe_r_[lLary NSO[err]aryl, NSO err]2(Cerr] alkyl optionally
substituted by "\ ope or nore halogen), NCHerr]Jaryl, N((Jerr] alkyl
optionally substittdred by one or nore hal ogen), or NCH err]((err]
cycl oal kyl ), ®an be made by reaction of a compound of formula (lI) where R
S -N Y or '

_va , _ .
where Y is NCO(C,.¢ alkyl optionally substituted by one or more halogen), NCO,(C,.¢ alkyl
optionally substituted by one or more halogen), NSO,(C,_¢ alkyl optionally substituted by one
or more halogen), NCOaryl, NCOsaryl, NSO,aryl, NSO,(C,.¢ alky! optionally substituted by
one or more halogen), NCHaaryl, N(C,.¢ alkyl optionally substituted by one or more halogen),
or NCH,(C; 5 cycloalkyl), can be made by reaction of a compound of formula (I) where R is

or

QA

as appropriate, and Y is NH, with a reagent of formula [(C,.s alkyl optionally substituted by
one or more halogen)CO-, (C, alkyl optionally substituted by one or more halogen)CO,_,
(C,.s alkyl optionally substituted by one or more halogen)SO,-, arylCO-, arylCO,-, arylSO,-,
(C,.¢ alkyl optionally substituted by one or more halogen)SO,-, arylCH,-, (C;.¢ alkyl
optionally substituted by one or more halogen)-, or (Cs.; cycloalkyl)CHz-]-Zs , where Z isa
suitable leaving group such as chloride, bromide, iodide, methanesulphonate,
toluenesulphonate, etc., optionally in the presence of a base such as triethylamine, preferably

in the presence of an inert solvent.

Method 8

Compounds of the formula () where R is



as appropriate, and Yis NH wth a reagent of formula [(C[err] alkyl

optionally substituted by one or nore halogen)CO, ((Jerr] alkyl
optional | yvwagybsbissiit ed by one or nore hal ogen)CJerr], ( Floavedosalioy!
optionally substituted by one or nore ha#ogen)SJerr]-, aryl CO, '
arylCJerr]-, arylSqerr], (Clerr] alkyl optionally substituted by one
or nore halogen)SOerr]-, arylCHerr]-, ((err] alkyl optionally
substituted by ong nore hal ogen)-, or (Clerr] cycloalkyl)CHerr]Z[err],
where Z[err] is_ §U| tabl e | eavi ng group such as chloride, brom de,

| odi de, met hanes%ggat e, ' toluenesul phonate, etc., optionally in the
presence of a bas h as triethylam ne, preferably I n the presence of -
an inert solvent. Met hod 8 e%ounds of the formula (1) where R
i s [err] W erq)}’ is NH can be convemently prepared by reaction of a corresponding compound where

[err] whey & N@agc{dﬁ,sﬁ %ﬁﬁan%mf §th @S Miofdatie aid ﬁyfﬁ.&ﬁﬁqac | EncB of

correspondi ng conpound wh s NCO2( C{CHR) 3), such as
trifl uoroacet iap inget s9lvepk ef erabl y | n the presence of an inert sol vent.
Where desired or necessary, the conpound of formula (1) can be converted
into a pharmaceutical ly acceptable salt thereof, conveniently by m xing

t oget her sol uthersdesﬁredtornecessuyphuminpﬂundoffmhwla(lb;tana:eakom}utediimdi ed acid or
base, as appraopriate. e sa may. be t at ed fro so ytion and
col l ected by f aﬁ?‘f"(?ﬁl 'ﬁ%’fq W%}gh}'ﬁ‘é’fmgﬁ?ﬁ fonsofags - py
evaporati on ofcoﬁipemmif\f&ﬂma)and thel desireéd dcid daemr&apﬁbﬁm tﬂhb?daltm%synt hetic
transformati on nethods, nenti oned_herein maig@a carried out in various

di fferent sequEsfiRitatediron; spdytionaad collcgted by filtration, Sravriellestrd beother means such
efficiently agggmanpqmuwgf@gw{,&@ chem st will exercise his judgenment and

skill as to the nost
It is to be understood that the synthetic transformation methods mentioned herein may be
carried out in various different sequences in order that the desired compounds can be
efficiently assembled. The skilled chemist will exercise his judgement and skill as to the most

efficient sequence of reactions for synthesis of a given target compound.

It will be apparent to those skilled in the art that sensitive functional groups may need to be
protected and deprotected during synthesis of a comj:ound of the invention. This may be .
achieved by conventional methods, for example as described in “Protective Groups in Organic
Synthesis” by TW Greene and PGM Wauts, John Wiley & Sons Inc (1991).

The compounds of the invention may be purified by conventional methods.

The affinity of the compounds of formula (I) and their salts for the human NK, receptor can be
tested in_vitro by testing their ability to inhibit [3H]-Substance P binding to membranes '
prepared from the human IM9 cell line expressing the human NK, receptor using a

modification of the method described in McLean, S. et al, J. Pharm. Exp. Ther., 267, 472-9

(1993) in which whole cells were used.

The affinity of the compounds of formula (I) and their salts for the human NK; receptor can be
tested in vitro by testing their ability to compete with [’H] or ['ZSI]NKA (neurokinin A) for
binding to membranes prepared from Chinese hamster ovary cells expressing the cloned



efficient sequence of reactions for synthesis of a given target conpound.
It will be apparent to those skilled in the art that sensitive functional
gr oups nay w@eeox4sl be protected and deprotected during syRERERPOGTT g
conmpound of the invention. This may be 15 achi eved by conventi onal
met hods, for exanple as described in "Protective Goups in Oganic
Synt hesi s" by TW G eene and PGM Wits, John Wley & Sons Inc (1991).

mg S?Pf)ﬁ:]?gsé‘ﬁ‘t‘“ﬂt‘q 5orrpoundmrﬂu?ﬁ$‘ég;rarrul a ﬂ nﬁwﬂg@%ﬁ%qﬁﬁmn

NK[ err] recepmpamdnsd@cnbedfoe@cmonsmﬁméwbyreﬂwmcngmhsndmmm The to

aman | . col PTRReE AR eed RO b W CAT T Nl i g s

nodi fi cati on cbndehieativas bitte téstsconipoant. i NonMpleeifio binBingavas dtterndinediaaldpredenice of

Ther., 267 , ﬁé - (1993) in which whole cells were used. The
affinity of t nds of formula (1) and their salts for the human NKz2
receptor can be tested i-n vitro by testing their ability to conpete

with [[err]] N(%éerr]NKA(neuroklnlnA for bi ndi ng to nenbranes

pr epar ed from'léﬁ JeceRioR Antagonist agtiyity. of the cempounds o the famaule|(Bsaribe tested, in ,
15 human NKZse

menbr anes are pregggggﬁa%&gg%gﬁgg? or the previ Ou@&%ﬁ%{f%&&:}ﬁf\ﬁﬁﬁe °%?’|\7§°°§’?+| S

are used i nst @amlstmammﬂs therrabliivmihonazy antp, using thexbéthod §RPatanchiti and
[[err]H or f concentrations of the test
| CIEE}‘IIC In |ng %%éél ?Q?ﬁ?

conpound. Non-§ ned in the presence of 10[err]M
NKA. The NK2 receptor antagonist activity of the corrpounds of the fornul a

) can be te | t t ' t heir ta oni se the
f:o)nt ractile eﬁ‘ﬁ&?’?‘l’ X%ﬂ‘;tggg*@gﬁi%bl ﬁf“rslélésecﬁf‘ ég °Pt°|rsmtag°m5t
[[err] A a_[errH:Wtﬁé@o,bﬁtds&&ﬂx&ibbﬂuhtyﬁﬂhﬂiﬁ%rﬁn@b&&fs&‘wu&ﬁhﬂﬁbz& Tg net hod of

J. Pharmacol ,, 236, 31-37 (1993). e

Pat acchi ni ﬂﬁg‘ag] Eur..
conpounds of w ip the anacsthefisad,guinga Pg’l&s&?ﬂ‘% described byddurabetabtlor
ant agoni st actphyini. Exp Imw%ab‘:mambmarmeaarfe lBrtg’ Plilﬂ'rd[aﬁe g_&% %%ggg‘t

bronchoconstriction 1 nduc y [[err]Ala[err]
gui nea pi g, using the method described by Murai et, J. Pharm Exp. Ther.,

262, 403408 (1992 koMboufBl 6hé forfhiad) anPhieir Laitf AR BERERY for NKLecephis anthgoassd) =

activity, in vitro, by testing their ability to antagonise the contractile effects of the selective
NK; receptor agonist senktide in the guinea-pig ileum using the method of Maggi et al, Br. J.
Pharmacol., 101, 996-1000 (1990).

The affinity of the compounds of formula (I) and their salts for the NK; receptor can be tested
in_vitro by testing their ability to displace [3H] senktide at the guinea pig cortex NK; receptor.
The receptors are prepared by the method described By S.Guard, et al, in Br.J.Pharmacol.
(1990), 99, 767.

For human use, the compounds of the formula (I) and their salts can be administered alone, but
will generally be administered in admixture with a pharmaceutically acceptable diluent or
carrier selected with regard to the intended route of administration and standard
pharmaceutical practice. For example, they can be administered orally, including sublingually,
in the form of tablets containing such excipients as starch or lactose, or in capsules or ovules
either alone or in admixture with excipients, or in the form of elixirs, solutions or suspensions

containing flavouring or colouring agents. They can be injected parenterally, for example,



The conpounds of the formula (1) and their salts can be tested for NK3
receptor antagoni st activity, in vitro by testing their ability to

ant agoni sewdnsg/qaasit ractile effects of the selective NK err] pPeTEPPRI04177
agoni st senktide in the guinea-pig ileubsusing the nethod of Maggi et al,
Br. J. Pharmacol., 101, 996-1000 (1990). The affinity of the conpounds of
formula (1) and their salts for the NK3 receptor can be tested in vitro by

testing their,abili di sphace [[.er epktide at the,qgui.ne i

cortex NK3 r e‘@%&%&&ﬁﬁ’@’%‘é@%&’@r%%ﬁ%ﬁ'ﬁ% gm“a@’c“ﬁgﬁnﬂbw ?%eh?s‘by
S. Guard, et ahsed ir the BirmbfBliRrileatous cdltiéh whillPmay éohtain othét'subktiiBes, o5, t he
conpounds of the {Orm“f\igzgll) glnd their s It? can be_ adm ni stered al one, but
wi || gener al | §xaBRleaeRAUED satts oF glupgse tnmpke the selytiopisotonicyithbleedut i cal | y
acceptabl e diluent or carrier selected with regard to the intended route of
adm ni stration and standard pharnmaceutical practice. For exanple, they can

be admi ni st er Bef o5l and parenteral adminjstration to hiyuan|patjents, thednily dasage level ofthé et s

contai ni ng sugd, ol dsgif B frrfisia ﬁ? %fd‘iﬂei%ah!s il BSfom B.root %eﬁ?ﬁe%é%@y %Fp%ﬁt%s

ei ther al one or adm xture W excl prents, or in
sol utions or 20;speapreferablycivorn 8ilrtodg, ani mostprefgblyr fram DSUo SNnaghkg @nsinglebhey

can be injected. parentecal | ar ex I . .
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admi ni strat i opreferdbiyfrérh 60 Be200, thigH adtive cbrapduat for@Bmihiskratér difIRerH868 more at
solution which . may contain ofher substances, for exanple, enough salts or
gl ucose to nekBMELRS 2BRIPRHALE, nIhepbysician mgny gvant willdeterming thepchml dpsege whichwillr o
admi ni strat i Ope fbst SLiEBR B iRdividualipaferl ahd ¥ wilPPRP R i dqes@ S
of the formula (1) and their_sal tsﬂ\;ivi 'l be from O.IC%%!tgge'%e}éhg?&efe ag#;w
from 0.01 to $epariskler patiente The akove dosaees are exsmplry of the aversge easesftharatrnyoff r om

0.5to 5, ng/ | WL S : LMY : . Ca s, of
the compounds T Se R iplarkte WEEhERSRF lowerl difc el et et Barg
of active conwishinthefscopeafhisinyentioni on singly or two or nore at a tine, as
appropriate. The physician in any event will determ ne the actual dosage
which will be nost suitable for an individual patient and it will vary with
the age, wei gAlteraativelypthe compounils bf the fomnulal) et bediniristéred By Mihalb@or@Mheoes
are exenpl ary,of the average case; there can, qgf course, be indjvidual

i nst ances whefPERRT §FRPOSitorY ofRsssap), oL 5"?‘3%8%%“"3?@%‘&’%8{“ formyola Jebomy e

wi thin the scéhfioffcrédn, virtnefidr dayling povlldr & AR altérdfive mehdi®f amsacmpgls of the
formula (1) can be adm ni stered I nhal ation or in the formof a

b
supposi tory o?dnﬂ%igm,lswusenéyslﬁ%yatﬁ‘é Egs skample, theyicambe ipcqrppretadintes ereen

| otion, consisting of an aqueous emulsion of polyethylene glycols or liquid paraffin; or they can be

incorporated, at a concentration between 1 and 10%, into an ointment consisting of a white
wax or white soft paraffin base together with such stabilisers and preservatives as may be

required.

It is to be appreciated that reference to treatment includes prophylaxis as well as the alleviation

of established symptoms of the disease.
The invention further provides:-
i) a pharmaceutical composition comprising a substance of the invention together with a

pharmaceutically acceptable diluent or carrier;

ii)  asubstance of the invention or composition thereof, for use as a medicament;



solution, cream ointnent or dusting powder. An alternative nmeans of
transdermal adm nistration is by use of a skin patch. For exanple, they can
be incorporv%gf;ohg?o a cream consisting of an aqueous enul si opcHEP8/ 04177

pol yet hyl ene gl'ycols or liquid paraffinlZor they can be incorporated, at a
concentration between | and 10% into an ointnent consisting of a white wax
or white soft paraffin base together with such stabilisers and
preservatives as nmay be required. It is to be appreciated that reference
to treatnent ikl throase9fs cq of thesinygntipn ge.compesitipn theregf, ifontheshanufachire pfhed
synmptoms of the diS&aSGen tredhe Rt I3 i OV e e ] a

phar maceuti cal conpositi otnfoggﬁprl SI ngdfglaé%%gg:bgﬁgog%‘?gkﬁéﬁ?%o\?gh% |e3tn %get her
with a phar rechrkininggting/atdbechamaniNEG, NK; oeNK; receptar; of 2¢ombiination oftwo or
subst ance of the irﬂo‘f%%ér?&- or conposition thereof, for use as a nedi canent; .
iii) the use of a sSubstanck of the invention or conposition thereof, for

t he manuf act ui®) ofuseas in (jii) whesedhediseas! is ipinflafmatore eSO Such bs A1Hiti5 GRG0 Sashty -
produci ng an antagopi st effect on. a ) tachykinin acting at the human
NK[ err], NK[err] %F CE Fiflammatazy beyyel dispass, %mlmwyém(&b’%ﬂlsordﬂ such as
mor e thereof; V) anide, dépréssion, dembntitl 62'pSychods, digafirdsiitebtina n&%&ﬁ&%&g&y

di sease such as arthritis, psoriasis, .~ _asthma or inflammatory bowel

di sease, a cent r alfuncipyal bewehdisease, dyspepsiagirriably bpwelsypdrome, gastro-oesephageat v |
depressi on, denmentid,,0 | | : b di.sorder such as
functional bowel élr?fggégagimg&?g@ﬁg?cé?d??ﬁl%%%%g%wlcsréll%dgr%%é?e’ agﬁease catided
gast r o- oesophagealby Helicobacterpylors or dtheramdase posisive Gram negatieobidcteria, a utbgenitaittiace

colitis or Crohn's.dj ' d. . by Hel.icobacter | o
or other urease p?éﬂﬁ%ﬁghﬁﬁ%cglg%g&?&ﬁ%gﬁﬁﬁ’ inpofenge é’g"gﬁ‘i‘qsa?p P‘Qﬁﬁwﬁ};“dg"
di sorder such as isachoasichroaitwbstricyipesirvedys diseade, anfillexigs S6ch a8 ez dohfast @

pul nonary di sorder ... .such as.chroni¢c obstructjve airways di sease, an
al lergy such as edstmatitis,alppicdermatitis, urticapa, eazematoid degmatitis or danitiggi t i s,

urticaria, eczenah9pelsensitiviy dibbrier@icH d3itdpbibon ivii a vasospasﬁbuﬁé‘dsé §ikf 'ab AnflclaVor
di sorder such as to poison ivy, a vasospastic di sease such as angi na or
Reynaud' s di sease Rexnayds diseaseqs prpliferptive disandexsuelaseances arediserderdnvhilvng der

i nvol vi ng oRbRRt st i il |0 QS 0 I di sease
such as scl eroder rrla or _ﬁ.}ﬁﬁ&%@%’si{ ﬁ%g’ﬁ'?‘??’. %d%? %éggili %?ilegg?hs%s S g#F%%‘%% :
synpat heti ¢ dyst r eptigopbilli¢:faseiolidsis, seflwr symmathetic dystrophyysach asnshoulder/hanttli ct i on

di sorder such as i 2. St - somati ¢ di sorder, .

peri pheral neur opa* Ey s'lfjgﬁ g%dslghdq% e{{l)sgfdl%gg‘%iel% g‘%%‘}"ﬁff?’ %sgﬁfséﬁe&t%,”@ﬁ@%ﬁf‘ﬁ%’,a

pai nful ne perighetah yeurapatiy sach dsadighetic euncpathy| SHutalgis, caesalgid) painml i C

neur al gi a, a neurgpat hal ogi cal . dj sorder such as Parkinson's disease,

Al zhei mer' s di sea® urg?a%h\hghna E%Célfwgéa or post-herpetic neuralgia, a neuropathological
disorder such as Parkinson’s disease, Alzheimer’s disease or multiple sclerosis, a

tad

disorder related to immune enhancement or suppression such as systemic lupus
erythematosis, a rheumatic disease such as fibrositis, emesis, cough, acute or chronic
pain, migraine, an opthalmic disease such as proliferative retinopathy, occular
inflammation, conjunctivitis, a bladder disorder, or a viral disease such as influenza or a
cold;

v)  amethod of treatment of 2 human to treat a disease by producing an antagonist effect on
a tachykinin acting at the human NK;, NK; or NK; receptor, or a combination of two or
more thereof, which comprises treating said human with an effective amount of a
substance of the invention or composition thereof:

vi) amethod as in (v) where the disease is an inflammatory disease such as arthritis,
psoriasis, asthma or inflammatory bowel disease, a central nervous system (CNS)

disorder such as anxiety, depression, dementia or psychosis, a gastro-intestinal (GD



di sorder related to i nmune enhancenent or suppression such as systenc

| upus erythematosi s, a rheumatic di sease such as fibrositis, enesis,
cough, acute or %gronic pain, mgraine, an opthalmc ﬂ¢ﬁ@pﬁﬁupﬁch as
prol i ferat MS¥B88opat hy, occul ar 18 inflammation, conjunctivitis, a
bl adder disorder, or a viral disease such as influenza or a cold; v)
a net hod of treatnent of a human to treat a di sease by producing an

ant agoni st effect on a tachykinin acting at the human NK[err],

NK[err] or NK[ er r fisorderspetoas, funotional boweli diegaseodyspapsinyicritahle bowel syndoomee, gastoeof |
whi ch ComPr1.SeS {E&RIG ALY, AUIRRM Il BhL SRRl QTR Baccue a

subst ance of the rnv rrpos ren therao
where the diseas edisasaeauseﬂﬁmmwdnﬂasahmsmsméGraninQanve bacteria, a

psoriasis, asthma or owel se entral nervous system
(NS G Sor OB ek Batrde sl o TnespliBEs, Ghpestnih BT BERHRT 5. b
gastro-intesti nal pjlfdohary disorder such as chronic SBs&fdtive irwaysdisesse [ANEEP Qech aPovel.

di sease, dyspepsi a irri tabl bowel syndrone, gastro- oesophageal
reflux, f aec al i ne@mmen@et desmutm a&oplm%mﬂm V@C%J goggmatejd denmatifis @ rhinitis,
di sease, ﬂgnr:m‘ I g@%ﬁﬂ,

positive Gram nega I;‘i'q/ Eact ria, asmab rogg‘ﬁ'l 4 sg{p??gﬁ ?%ggg gg&g a

i nconti nence, hypReymbd’sdisease, amdifamme tbsorda}sthhtassanca oradlsordpuhmlwagy

di sorder such as r uct| ai rwa such as
eczema, .contact d@pﬁ?@f ttqré)‘t}s“g J%sﬂ%?lc¥ﬁ¥m alr’? thatk scLeE"idr

dermatitis or rhi sésinophillic fascaolhslb,ymmsgﬂmﬂxeﬁcl dyytrdjluhﬁ sucHas shbula&-/l&adt o poi son
i vy, a vasospasti |sease ngi di segse,, a
proliferative di sB’Fg&?‘“ ‘§‘°E§ﬁ8%F‘g%'Pn€§s F¢obglism, 2 sF%‘é li?PF‘f]ﬁ’mat’c disorder,a
fibroblast prolif aeﬁmeﬁnn ;famPrseai AR WiBEt R oPEIRY), ndirBIBRSSudlsif) paful

scl er oderma or e03|noph lic fascioliasigs, reflux synpathetic
dystrophy such asneueRathYe? pwankerpetic neuralgis or pest-herpeticqeuralgis, & Revaenstholagicals yc h

as al coholism a ﬁfsgﬁﬁssuﬁﬁﬁﬁa?ﬂns%ﬂ@deﬁsedmﬁ&ﬂ@{ s diSkase or mu uiEE ScRiGsi2h

neur opat hy such as abetic neuropathy, neuralgia, causalgia, pal nf ul
neur opat hy, a bur disoidernelateddo imamungl @hmcgneqsgesmmtsm assystemnigilupus a

neur opat Ol 001 Cal ¢ pernay oSl e ifiedd uliPls AR e Sc%ggﬁ,emﬁmﬁ}ow :

di sease or multip TPer Sy nmune
enhancenment or supgingaigraime, mcﬂthﬂmlﬂvmmmd\dsmmlﬁmuvereumpgthhemﬂanm S,

rheumatic dlsease ch as fibrositis si.S, .cou ute or, chronic

pai n, nigraine, Phyicem vaa@ﬂ digorfer b?rgfvérfg‘ﬁf%siu‘é‘f 5@5??@"
occul ar [ nf kstaat i on, COI’IJ unctivitis, a bladder disorder, or a viral
di sease such as_influenza or cold vii) the synthetic nethods '
herein descri By, ﬂmantbmryeth@ﬁhaﬁew%m i nt er nedi at es herein descri bed.
The fol |l ow ngafa(anpl es illustrate the preparation of the substances of the

i nventi on.
viii) certain novel intermediates herein described.

The following Examples illustrate the preparation of the substances of the invention.

In the Examples and Preparations which follow, 'H NMR data are presented in parts per
million shift from tetramethylsilane (8), and are measured in solution in CDCI; unless
specified otherwise. Thin layer chromatography (TLC) was carried out using Merck
kieselgclTM silica plates, unless otherwise specified.

In the structures which follow “Me” and “Ph” represent a methyl and phenyl group
respectively.

EXAMPLE 1



In the Exanpl es and Preparations which follow, [err]H NVR data are
presented in parts per mllion shift fromtetranethylsilane ([err]), and
are measur b bggragl ution in CDC err] unl ess specified otherw gerErdsioarirayer
chromat ography (TLC) was carried out usilfg Merck kieselgel[err] silica

pl ates, unless otherw se specified. In the structures which follow "M" and
"Ph" represent a nethyl and phenyl group respectively. EXAMPLE 1

(+

-3(R) - 1- Benzoyl - 3- (3 [3 (4- tert butoxyarbnyl p| perazr n- | -yI )azetr din-1-yl]pr
opyl) -3 oz 4 Qs i 8
“in

dry acetonitri ppipanidwecd, with vi gourous st rr| ng, under

reflux for 18 hours The cool ed mxture was dil uted gEt hyl acetate
(700m) and washed w th 50% aqueous sodi um chl ori Meion (70mM).
The organic sol ution was dr| ed over sodiums hﬁ% fhecvaporated to.
dryness in vacuo. The residy vvas i fied by \)I umm chr onat ogr aphy
over silica gel using gradr elg g

(di chl or onet hane/ met hanol / anFoM /711 to 80/20/3) to afford
the title conpound ( 15. 369) ond overed conpound from PREPARATI ON 10
(5.85q). TLC Rf: 0.15 (dichloro ane/ met hanol 95/5 by vol une).

LRVS nmlz: 616 (MHerr]). [err]H 'CF.38 (m 4H), 7.21 (m 4H), 4.52

(br s, 1H), 3.38 (m 9H), 290(m1h1)|272(m ,237203(m

2H)
|8:|(;?J nd: = 800 gg] @%m 9? g‘f g:oworgdby‘]PRAiizl’A(RAHOW 8 (ll 62g) anzlr&’ ARA(')I‘I8§I 1(0 (l4g)

C[ err ] H_ er r] Coh@potisbhut éakftingielo.8Y 8édhd OmE)3edd :
J11: N, &%% 2D A16 A orT i '@L’g%?ret Fano &ﬂid witigobfous
stlmng, under re ux for 18 hours. The cooled mixture was diluted with ethyl acetate (700mL)

and washed with 50% aqueous sodium chloride solution (70mL). The organic solution was
dried over sodium sulphate and evaporated to dryness in vacuo. The residue was purified by
column chromatography over silica gel using gradient elution
(dichloromethane/methanol/ammonium hydroxide 93/7/1 to 80/20/3) to afford the title
compound (15.36g) and recovered compound from PREPARATION 10 (5.85g).

TLCR¢: 0.15 (dichloromethane/methanol 95/5 by volume).

LRMS m/z: 616 (MH").

'HNMR : 7.38 (m, 4H), 7.21 (m, 4H), 4.52 (br s, 1H), 3.38 (m, 9H), 2.90 (m, 1H), 2.72 (m,
2H), 2.37-2.03 (m, 8H), 1.80 (m, 1H), 1.60 (m, 2H), 1.42 (s, 9H), 1.20 (m, 1H), 0.93 (m, 2H).
Found: C, 63.32; H, 7.21; N, 9.05. Cy3H4,Cl,N,0;.3/20CH,Cl, requires C, 63.36; H, 7.11; N,
8.92%. _

[alp +16.2° (c=0.13, methanol).




EXAMPLE 2 3(R) - 1-Benzoyl
3-(3-[3-(4-tert-butoxycarbonyl honopi perazin-1-yl)azetidin-1-yl]propyl)-3-
(3,4-di chIO%r(g { ) pi peridine The conpounds peE9iPoesns177
PREPARATI %@9 ng) and PREPARATION 2 (260 ng) were -mxed with
pot assi um carbonate (414 ng) in acetonitrile (15 nL) and heated to refl ux
overnight. The reaction m xture was allowed to cool and was partitioned
bet ween et hyl acetate and water. The organic &?se was washed with

brine, dried ShesormaoyndsfromPREPARATION 8470 mg) and P émAmhgamsamg)m

material which

wi th dichl ororrel%ﬁane nmet ﬂgﬁoi % 5%1!]%&&1?25‘%&?}5%8?939% ragﬁpr fﬁ% .
[err] H NVR:  7088night2 Thereagtifn mixtut&was dllowedto codlind was pattifiori2 béﬁmerﬁé&yl acetate
1.74-1.40 (m L RVE MEPLE 3, 3(R) -1
- Benzoy! - 3- (3“&%?‘8%@? ﬁ%ﬁ%?&mﬁ%gﬁg@ %H%%RFF‘BF‘&&}PQQ‘)F &

yl ) azetidin-1 fitsred fr give/a grndematesil whidhowds]subsequently purified by ﬁh&@édl'&lir@:ﬁa@&raphw
met hanesul phontl3 ‘SL’ ride (12 erré% i.n di chl oromet hane ;15m_ was added
over a pk{9%:4) slyant togive nugs RIPGUSH(33# mBhe conpound of
PREPARATI O\I 18y NARE . t: [ t hane
(301) under gﬁltrogengb?arzz(tnﬁgﬁ)mi??riew@q?%gfsé&%%{km ﬁgg}lddoﬁzwe?(?@;gtlon
m xture was e#B-MSr'a'fléaoim"'H)yness in vacuo and the residue was purified
by col umm chromat ography over silica gel (dichloronethane/ nethanol/amoni um
hydroxi de 95/5/0.5) to afford the title conpound as a foam (740ng). TLC
Rf: 0.41 (di cEMMBhE.B.ane/ nmet hnol /anl m)nl um hydroxi de 93/7/1 by vol une).

nmz: 593 (M gnrlo — | D) hettins ) ), 4..48 (m
1H), 3.60-3.08 a
(br s, 1H), 1!E&:ﬁmnd_1:ﬂﬂnmnld)§&sﬁm%(m 6H) 0.90 (m 1H). Found: G,
56.77; H, 6.19; N, 9.03.

C[err] Herr]C[err]Nerr]O[err]S.3/10CH err]d[err] rgggi res C, 56.84; H,

| Q(&\’NT -

Cl

Cl
A solution of methanesulphonyl chloride (122pl) in dichloromethane (15mL) was added over a
period of 30 minutes to an ice-cold solution of the compound of PREPARATION 13 (773mg)
and triethylamine (420pul) in dichloromethane (30mL) under nitrogen and the mixture stirred
for 1 hour. The reaction mixture was evaporated to dryness in vacuo and the residue was
purified by column chromatography over silica gel (dichloromethane/methanol/ammonium
hydroxide 95/5/0.5) to afford the title compound as a foam (740mg).
TLCRg 0.41 (dlchloromethane/methanol/atmnomum hydroxide 93/7/1 by volume).
m/z: 593 (MH").
'H NMR : 7.38 (m, 5H), 7.20 (m, 3H), 4.48 (m, 1H), 3.60-3.08 (m, 8H), 2.92 (m, 1H), 2.70 (m,
5H), 2.30 (m, 6H), 2.10 (br s, 1H), 1.78 (m, 1H), 1.68-1.05 (m, 6H), 0.90 (m, 1H).
Found: C, 56.77; H, 6.19; N, 9.03. C,gH;3C1,N40,S.3/10CH,Cl, requires C, 56.84; H, 6.28; N,
9.05%.
[alp +20.3° (c=0.12, methanol).

EXAMPLE 4



9. 05% [a] D +20.3 (c=0. 12, nethanol). EXAMPLE4
(+):3(R)-3-(4-Acetyl pi perrazin-1-yl)azetin-I]propyl)-I-benzoyl-3(3, 4- -
di chl or ophapplodpiaser i di ne. [ err ] A sol uti on ofpcagEP9sm4177
anhydride (104[err]) in dichl oronethane2t20m.) was added to an ice-cold
solution of the conpound of PREPARATION 13 (515ng) and triethyl am ne
(280[err]) in di chI ororret hane (25nL). The reaction mxture was all owed
to warmto rog hours. The
reaction mxtQo ) Fesi due
purified by cdichisfophbivd)p .

(di chl or onet hane/ nmet hanol /ammnl um hydr oxi de 95/510.5 to 93/711 by vol une)

to afford the title conpound as a foam (458ny). CRf 033

(di chl or onet hane/ et hanol / anmoni um hydr oxi de 93/ 7/|,1/~b“ mz: 556
(MHerr]). [err]H NMR 7.50.7.00 8H), 4.40 br , 355(m 3H)
3.43-3.00 (m 8H), 2.85 (in, f 2!70(br 237182(m 6H) ,
1.82-1.01 (m 8H), 0.88 (m 75H693N961
C[err]H[err]CI[err]N[err]O[err] 1/4CH Cl[err] requires C, 62.75; H,
6.93; N, 9. 68% [a] D +20. 4[4,9rr] . 102, rmet hanol). EXAMPLE 5
(+)-3(R) -1 -Benzoyl -3-(3-[ 3-(4-Benzoy |azi n-1-yl)azetidin-1

-y1] propyl)-3-(3. 4- di chl or ophnyl ) pigperi di ne,

A solution of acetic anhydride (104p1) in dichloromethane (20mL) was added to an ice-cold'
solution of the compound of PREPARATION 13 (515mg) and triethylamine (280ul) in
dichloromethane (25mL). The reaction mixture was allowed to warm to room temperature and
stirring was continued for 2 hours. The reaction mixture was evaporated to dryness in vacuo
and the residue purified by column chromatography over silica gel using gradient elution
(dichloromethane/methanol/ammonium hydroxide 95/5/0.5 to 93/7/1 f)y volume) to afford the
title compound as a foam (458mg).

TLC Ry: 0.33 (dichloromethane/methanol/ammonium hydroxide 93/7/1 by volume).

m/z: 556 (MH").

'"H NMR : 7.50-7.00 (m, 8H), 4.40 (br s, 1H), 3.55 (m, 3H), 3.43-3.00 (m, 8H), 2.85 (m, 1H),
2.70 (br s, 2H), 2.37-1.82 (m, 6H), 1.82-1.01 (m, 8H), 0.88 (m, 1H).

Found: C, 62.75; H, 6.93; N, 9.61. C3,H;33C1,N,0,.1/4CH,Cl, requires C, 62.75; H, 6.93; N,
9.68%.

[a]p +20.4° (c=0.102, methanol).




[err] A solution of benzoyl chloride (128[err]l) in

di chl oronet hane (15nL) was added to a sol ution of " the conpound of
PREPARATI ng) and triethylam ne (280[err]) in dichl

(25nl). Tﬁ];*vg)égig??sgn m xture was stirre@for 2 hours at roomq{errperatu;’e.

The reaction m xture was evaporated to dryness in vacuo and the residue
was purified by colum chromat ogr aphy over silica gel
(di chl or onet hane/ met hanol / amoni um hydr oxi de 95/'5/0.5 by- vol une) to

afford the titfsoltipmeihenzoytchionide{128an dighloromethame (3 5miLa wa§ added thoa solution of

di chl th /= ' ' A . :
628" (Ve orr) ) - e coboll Br PRABRRAMDNY ST ngfand Hicknlyiihe VRO fchlopomsehifie
g g e 2R e /1)

. , , 1.67- . . und:, , H,
6.45, N, 8. 69.&'&;%’? %‘jaga[aé&raraﬁ MTSF\II"e‘W)["CX“E)ﬂF]r.ef'?%dﬁsé’f’?ﬁi?ﬂt[y@}‘fm’r equires
C, 66.06; H, G6ctidoimatbpraphy over slicge! (dichjororhthahb/metiafdllamintonfim Hyliroxidi J375A05 by-
EXAMPLES 6-10 The,_f Mowcg conpounds OMG general formul a: _
[err] or s‘é?l't"ge)ttﬂéﬁgg e mpp adoyn Be conpound of Preparation
13 and the cormm@mw&ﬁgﬁr&mﬁmﬂh&r&%ﬁnﬁhﬁewﬁ by WniiRgs to that

used in Exanple 3. _
(+)-3(R) - - Ber®®&yBI8AMH M- di chi or opheny! ) - 3- ( 3- [ 3- (4- et hanesul phny! pi per az

in-lo- yl) 9z Rl ?-ﬁk-ﬂl‘:'dn?ﬁﬁ%%%gpggﬂﬁ.ﬁ(m, 2m), SHLYB3-d, 78), 2.90'dn, 110),

3(R) - 3- (3-[ 3- (4- Benzenesul phor ny
-yl ) azeti di n-12.92 (mr235),2.39-2.0bénZB1), B7§ GALH), 1.67-3108 (th SHDN@OY (m,AEDer i di ne.

Found: C, 66.00; H, 6.45; N, 8.69. C35H4,C1,N,0,.1/4CH,Cl, requires C, 66.06; H, 6.37; N,

8.74%.
[2]p +15.2° (c=0.14, methanol).
EXAMPLES 6-10
The following compounds of the general formula:
Q.0
(NTR
N
N A~ NT
I H

Cl

Cl

or salts thereof, were prepared from the compound of Preparation 13 and the corresponding
sulphonyl chlorides by similar methods to that used in Example 3.




EXAMPLE 8 (+)-(3)- 1 -Benzoyl-3-(3-[3-(4

benzyl sul phonyl pi perazi'n-1-yl)azetidin-I-yl]propyl)-3-(3,4 EXAMPLE 9 (+)-
3 (R- 1 wo9v01451 2 PCT/EP98/04177

- Benzoyl - 3- (3, 4-di chl orophenyl ) - 3- (3-[ 3¢ 3-i so- pr opyl sul phonyl pi per azi ne

yl a)azetidin- 1 -yl]propyl)piperidine. EXAMPLE 10

(+)3(R) -1-Benzoyl - 3- (3 dICh| orophenyl)-3-(3-[3-(4(2. 2, 2-

trifluoroetha : A 1- vl e I
[ err




(+)-3(R -1-Benzoyl- 3- (3, 4-di chl orophenyl ) - 3- (3-[ 3- nor phol i noazetidin-1
-yl ] propyl) pi peri di ne

(0.18

t enperature befo
resulting sol uti
conbi ned organic
sul phate before
as a yellow oil

stage w thout pufi

di ssolved in tet
(0.87 nL), sodiu
nor phol i noazetid
the m xture at

t he sol vent evap
added | N aqueou
extracted with d
wer e washed w
vacuo before pur
di chl or onet hane:
yield 553 ng of
(m 1H), 3.62 (n
2.38-2.2 (m 6H)
1H) . [a] D err
Found: C, 63.50;
Cerr]Herr] N er
N, 7.90.

[err]

Par t
was added to dichloromethane (10 nli) under
cool ed in aVEOOI4SL/ acet one bath before.

A

Oxal yl

nitrogen and

chloride (0.17 nlL)

the sol ution

ﬁpding anhydr ous net RAT i de
m.) dropwi se and allowing to st%r for 0.75 h; to this was added
TN/ (500 TS0l ved 1.4 r omet hane
2d&i tiogalS0. 75 di i sofs yl ami ne
™~
Atare agl d tH | wap nt
A & N asgu¢ous ochl 75 M.). The
; ®d2wi t hZd{Ehl or hang {&r & &ijes. The
isgs yie[$ washe® yEth heijee ang (si & Pvler sodium
tr g ivg|E o=yi el d |2 Ehaidfude F ¢hgdesinternediate
LRVB|& Z 350[3 errf) [Phichdvd takelolk (® t he next
rificatiah. 5 |8 SPartSBlgTHe §rigde adehyde Krpm part A uas
rahyd{df of o [25L) @ dmoRnigh~  giagicals qsefic acid
m t1i d@etDHxYbIT ofydri de|F432 ang = g
ne dillly@® ofh|er izde (ErpsaFatgqn: 25, g4lg my)FAfter stirring
anbignr::tgrq;rat ure? B 3, [Svat es, (o f)2was added and
bratedi E vaci®. §  Ta {Sewred ainggc',ﬁd_.g uct was
e sodifgmbyd hxi ge (cR |20-ng and .t & = ure was
hl of@rmey hGnkE t &r ee §i 'ssgeac(ﬁb'"niﬁl & ddnf c | ayers
h biEne; 8rigdgoverSspdi fm ﬁilgo"tg, 8nd @nkentrated in
SicalBoE 2 bo ailica (Rl SWighs S G5 3 %
&t haf@l Zandbfs um hydébiE d& (@95:D. 8) |s gelgqm to
Je deEi 0% gund. % |g[ 8 iZHAWR Z/18- & 42(jn 8H), 4.43
4H) | 4355- m 5HR [2. 8o gnt B)Q Fo7E @ 2H)
2. 015( o E 79 En<1H ,al&-&.izgnésﬂ), 0.96 (
= +22. & Ocf% 8.1 ng%n@ En S8 J [RRB ik 517 (mH) +
H 6/84ENg et |z SSIES s
1 0[ efg] § oft [ 0R150-e §0Eerezﬁ] Bdigel 8 3365 H 6.70,
s - = < . ~ -~z
S sLEgEEeEec
SifagifeifesfEen
SRl sSF|IES gESEES ¢
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EXAMPLE 12 (+)-3(R) -I-Benzoyl - 3- (3, 4-dochl orophenyl ) - (3-[ 3( N- Met hyl
benzenesul phnam do) azetidi n- |-yl] propyl)pi peridi ne

[err] wooesERound from PREPARATI C]g 8 (225 ng) was m xedPQI/EPIS 14877
conmpound from  PREPARATI ON 20 (250 ny) 3and pot assi um hydr ogen car bonat e
(200 nmg) in acetonitrile (15 mL.) and the resulting m xture was heated to
reflux overnight. After cooling the reaction to anbi ent tenperature,

wat er (15 nLE gﬁ 3ggﬁd and the m xture was extracted three tines with

et hyl acet at%4 I ned orgam C Iayers wer e vvashed with brine, dr| ed
over magnesi ¢gyh@sHBe di cRIDFsHRE RorvEsly ; i

crude produc vmth et hyI acet at e: 2 propanol "4:1) as el uant
yielded the title conmpound (165 ny). [err]H - /RO (m 1H), 7.49 (m
2H), 7.31 (m 2H), 7.18 (m 3H), 4.42 (m N (n® 1H),  3.50-3.09
(m 5H), 2.80 (m 2H), 2.60 (br s, . O(rn 2 2.08 (m 1H, 1.78
(br t, 1H), 1.70-1.08 (m 5 0. : [a]D[err] = +20.4[err] ™(c
=1.0 ng/nL in MeOH). TLC (e a pgppanol 4:1) Rf = 0.25. LRVS
mz 601 (mH)[err] EXAMPL
(+)-3(R -1 -Benzoyl - 3- (3, 4-di chl ophenyl) 3- (84 [3- (N phenyl

nmet hanesul phonam do) azeti di n. - -yl ] propyl ) pi peri di ne

27 Part A. Oxalyl chloride (0.17 mL) was added to dichloromethane (10 mL) under nitrogen and

the solution cooled in a dry ice/acetone bath before adding anhydrous methyl sulphoxide (0.18
mL) dropwise and allowing to stir for 0.75 h; to this was added the compound from
PREPARATION 7 (500 mg) dissolved in dichloromethane (10 mL) dropwise. After an
additional 0.75 h, diisopropylethylamine (0.67 mL) was added and the mixture allowed to
warm to ambient temperature before pouring into 2 N aqueous hydrochloric acid (75 mL). The

resulting solution was extracted with dichloromethane three times. The combined organic
phases were washed with brine and dried over sodium sulphate before concentrating to yield
the crude aldehyde intermediate as a yellow oil (LRMS m/z 390 [m]") which was taken on to

the next stage without purification.

Part B. The crude aldehyde from part A was dissolved in tetrahydrofuran (25 mL) along with
glacial acetic acid (0.87 mL), sodium triacetoxyborohydride (432 mg), and 3-
morpholinoazetidine dihydrochloride (Preparation 25, 411 mg) After stirring the mixture at
ambient temperature for 12 h, water (2 mL) was added and the solvent evaporated in vacuo.
To the resulting crude product was added 1 N aqueous sodium hydroxide (ca. 10 mL) and this
mixture was extracted with dichloromethane three times. The combined organic layers were
washed with brine, dried over sodium sulphate, and concentrated in vacuo before purification
on silica gel with dichloromethane:methanol:ammonium hydroxide (95:5:0.5) as eluant to
yield 553 mg of the desired compound.

"H NMR : 7.5-7.2 (m, 8H), 4.43 (m, 1H), 3.62 (m, 4H), 3.5-3.1 (m, 5H), 2.89 (m, 1H), 2.71 (m,
2H), 2.38-2.2 (m, 6H), 2.07 (m, 1H), 1.79 (m, 1H), 1.1-1.72 (m, 5H), 0.96 (m, 1H).

[2lp® = +22.6 ° (c = 0.1 mg/mL in MeOH).

LRMS m/z 517 (m+H)".

Found: C, 63.50; H, 6.84; N, 7.81. C,3H35N;0,Cl,.0.18CH,Cl, requires: C, 63.65, H, 6.70, N,
7.90.



[err] The conpound from PREPARATION 8 (300 ng) was mxed with the
conpound from PREPARATI ON 22 (400 ng) and potassium hydrogen carbonate
(300 np) l(39itrlle(15 m.) and the resulting mxturg %)@ dto
refl ux over gﬁ After cooling the rea6éion to anbi ent tenpérature,
water (25 nmL) was added and the m xture was extracted three tines with
ethyl acetate. The conbined organic |ayers were washed with brine, dried

over nagnhesi um sul phate, and concentrated in vacuo. Chronmatography of
. the crude product on silica gel with et hyl acetate: 2-propanol (4:1) as
el uant vyi el dgek .t iyl e conpound (185 ny). [err]H NVR 7.39-7.28 (m
8H), 7.22-7.%, 446(m 2H) , 355308(m 5H), 276(s 3H)
2. 68-2. 58 (mH)AM)-1-Bef 34 Jokk 4@-[810N-Méthy] bénReshlinRehs :
1.19-1.00 ( 083(m 1H) (a]D[err] = +13.8 ngy in
MeCH) . TL e: 2-propanol 4:1) Rf = 0.20 LRVS n12 601
(mtH) [ err] Found: C, 61.05; H 5.92; N, 6.87. Cerr].0.5H20 requires:
C, 61.08; H 5.95; N, 6.89 EXAMPLE14
3(R) - 1-Benzyol - 3- (3, 4-di chl or ophenyl ) 3- (3- (4- rMm honyl honopi per azi n-
| - yl )azetidin-1-yl]propyl)- piperidi ne TNy The conmpound
from PREPARATI ON 14 (100 ng) was dyssylsed in di is thane (2 nl) and

e added Khanesulphonyl chl ori de

cooled in an ice/water bath. To thys
, ; TheI reaction m xture was al l.owed

(0.02 nL) and triethyl am ng
to warmto anbient tenperatu
28 cl

The compound from PREPARATION 8 (225 mg) was mixed with the compound from
PREPARATION 20 (250 mg) and potassium hydrogen carbonate (200 mg) in acetonitrile (15
mL) and the resulting mixture was heated to reflux overnight. After cooling the reaction to
ambient temperature, water (15 mL) was added and the mixture was extracted three times with
ethyl acetate. The combined organic layers were washed with brine, dried over magnesium
sulphate, and concentrated in vacuo. Purification of the crude product on silica gel with ethyl

acetate:2-propanol (4:1) as eluant yielded the title compound (165 mg).

'"H NMR : 7.70 (m, 1H), 7.49 (m, 2H), 7.31 (m, 2H), 7.18 (m, 3H), 4.42 (m, 1H), 3.82 (m, 1H),
3.50-3.09 (m, 5H), 2.80 (m, 2H), 2.60 (br s, 3H), 2.20 (m, 2H), 2.08 (m, 1H), 1.78 (br t, lH)
1.70-1.08 (m, 5H), 0.85 (m, 1H).

[alp®® =+20.4° (c=1.0 mg/mL in MeOH).

TLC (ethyl acetate:2-propanol 4:1) Ry = 0.25.

LRMS m/z 601 (m+H)*




and was stirred overni ght before quenching with water. The organi c phase
was_ separ at ed, washed with brine, dried with nmagnesi um sul phate,
filtered, WolowMskent rat ed. Sil i ca gel chr omat ogr aphy usi n§CT/EP98/04177
di chl or onet hane: net hanol (9:1) el uant y%l ded the title conpound (28

ng) . [err]H NVR 7.48-7.22 (m 8H), 3.4-1.2 (m 32H). TLC

(di chl orenmet hane nethanol = 9:1) Rf = 0. 46. LRMS mz 608 (mtH)[err].
Found: C, 57.57; H, 6.56; N, 8.42. (Cerr]S.0.5Herr 0.33CH err]dJerr]
requires: C, 57.31; H, 6.45; N, 8.81. EXAMPL

3(R) - 1- Benzenesul phonyl - 3- (3. 4-di chl or ophenyl ) 3,( 3-

perazin.l- yl)azetidin-1 -yl]propyl)-piper ;}-{Nerr] he
conpound from PREPARATI ON 18 (125 ngy ssol’ve s-mledl chl oronet hane (2.5
m.) and cooled in an ice/water . g this wer odded triethyl am ne
(0.046 nm.) and benzenesul pho [ 0.04 nL). The r'eaction m xture
was allowed to warmto anbi ent enyer a d stirred overni ght before~
quenching with water. The organi¢ phfe was ' separated, washed with brine,
dried with magnesi um sul phate, filtered, and®concent r at ed. Silica gel

chr omat ographmeu&hgamdlﬁ%mmm ﬁ%w&&eéhﬁlmmh(pﬁmﬁiﬁ'&ﬂ the
title conpound ngl) err]H NVMR 7 2H) , 5 (m 1H), 7.50
(m 2H, 7. 3?R<E¥.ASWWO 224400 mg) ampotasﬁlmhxﬂrmneﬁrbonatejépg mg) ip agetonitrile (15

(di chl or onet 2t C

e e e - T

N, 8. 34. ambiextYemperatiee, water (25 mL) was added and the mixture was extracted three times w1th
ethyl acetate. The combined organic layers were washed with brine, dried over magnesium

( 4- net hanesul phonyl pi
T

sulphate, and concentrated in vacuo. Chromatography of the crude product on silica gel with
ethyl acetate:2-propanol (4:1) as eluant yielded the title compound (185 mg).

"H NMR: 7.39-7.28 (m, 8H), 7.22-7.17 (m, SH), 4.46 (m, 2H), 3.55-3.08 (m, 5H), 2.76 (s, 3H),
2.68-2.58 (m, 2H), 2.20-2.02 (m, 3H), 1.72 (m, 1H), 1.60-1.28 (m, 4H), 1.19-1.00 (m, 1H),
0.83 (m, 1H).

{alp® =+13.8 ° (c = 1.0 mg/mL in MeOH).

TLC (ethyl acetate:2-propanol 4:1) Ry = 0.20

LRMS m/z 601 (m+H)"

Found: C, 61.05; H, 5.92; N, 6.87.

C31H35sN;04C1;8.0.5H,0 requires: C, 61.08; H, 5.95; N, 6.89

Q—‘o C};cl

The compound from PREPARATION 14 (100 mg) was dissolved in dichloromethane (2 mL)
and cooled in an ice/water bath. To this were added methanesulphonyl chloride (0.02 mL) and

triethylamine (0.032 mL). The reaction mixture was allowed to warm to ambient temperature



29 (+)-3(R)-I-(Cycl opropyl acetyl)-3-(3. 4-di chl or ophenyl
3-(3-[3- (4- et hanesul phonyl pi per azi n- 1-yl )azetidin-1
-yl'] propy! wopseissi ne [err] C¥C| opropyl aceti c aci d pCA/EPISIII7TRAS
di ssol ved in dichl oronethane (5 nL) and2&ooled in an i ce/water bath. To
this were added N-nethyl norpholine (0.1 niL), 1-(3-

di met hyl am nopropyl ) - 3- et hyl car bodi i mi de hydrochloride (95 ng), and 1-

hydr oxybenzotriazol.e dr at Q a.1he. conpound from PREPARATI ON 18 (150
moy < naet ned fired F{eefuf Rt Gbbehing vieh SR 1 oGl Aee s S o
ambi ent  t enpevastied wath bfine, dried o/ith idigneshiin sudstiatep fidred, ahebnbéhdRAUSilicaBel t he

m xture partitioned between_ethyl acetate and water. The resulting

or gani ¢ phas ENfARatogEIRRLWsng dichlerpmptbanc:methanol (3 1 clvagfydelded thestilqnempound (28
filtered, anghgoncentrated. Silica gel chromatography using

di chl or onet hane: net hanol (95: 5} el uant yielded the title -conpound.
[err] H NVR: .M;Z-SS-OW(MH,QASDZGIIJ@!%m 37H)  LRVB mz 572 (m+H)[ert]

= i 3 i, Found: C, 55.33; H, 7.05; N,
E)%?.[ eE:{ ]er r ﬁ%@%@g@%@g@} dllp I%.%E’,KG'N, 9. 45 EXAVPLE 17
(+) - 3(R) - 3- ( BRMDwné&h608r(opEBhy| ) - - (3- 4-di f| uor obenzoyl ) - 3- (3-[ 3- (4- net hanesu
| oh . . L Tyl AT . .
374D 11 uor oMb L A% B BT et It PR Ch i e 1415
and cool ed i 6.48/N, 8.81ce/ water bath. To this were added ‘
1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de

The compound from PREPARATION 18 (125 mg) was dissolved in dichloromethane (2.5 mL)
and cooled in an ice/water bath. To this were added triethylamine (0.046 mL) and
benzenesulphonyl chloride (0.04 mL). The reaction mixture was allowed to warm to ambient
temperature and stirred overnight before quenching with water. The organic phase was
separated, washed with brine, dried with magnesium sulphate, filtered, and concentrated.
Silica gel chromatography using dichloromethane:methanol (95:5) eluant yielded the title
compound (52 mg).
'"HNMR : 7.73 (m, 2H), 7.55 (m, 1H), 7.50 (m, 2H), 7.37 (m, 1H), 7.20 (m, 1H), 3.46-0.84 (m,
30H)
TLC (dichloromethane:methanol = 9:1) R, = 0.45
LRMS m/z 630 (m+H)"

* Found: C, 52.35; H, 6.11; N, 8.46. CyH33N,0,CL,S,.0.2H,0 requires: C, 52.38; H, 5.99; N,
8.34.

EXAMPLE 16



hydrochl oride (95 ng), |-hydroxybenzotriazole hydrate (50 ng), and N nethyl

nor phol i ne (0.1 nm.) and the reaction was stirred for 1 h. The conpound
f r om PREPAWOINSNASES ( 150 ng) was then added and the m xt uPETEPPOIAT at
anbi ent tenperature overni ght before r efrovi ng t he solvent in vacuo. To

the resulting m xture was added | M sodi um bi carbonate and et hyl

acetate; the organic |ayer was separat ed and vvashed with water and brine
before dryi ngyWmy AR n Q ._,g
crude m xtureé: ' P re: et nanol

(95:5) el uani-=yDazstidinel -yilprepybpipdridine (60 ny) . [err]H NNR 748696(m
6H), 3.30-1.22 (m 30H). LRVS nfz 630 (mtH)[err [a]Derr] = +16.4
(c =1.0 ng/mL in MeOH). EXAMPLEL8 %

1- (3- Chl orobenzoyl )-3-(3,4-dichlo hen )5'( Fe_ﬁ Qe*ﬁanesul phonyl pi pera
zin. 1 -yl)azetidin-1 -yl Lprogyl )¥piperidine [err]

3- Chl or obenzoi c acid (140 wasyd¥sgelved in di chl oromet hane (5 nl) and-

cooled in an i ce/ wat er bat o tk g added

1- (3-di net hyl am nopropyl ) - 3- et hyl'gar beg/i m de hydr ochl ori de (95 ny),

| - hydr oxybenzotri azol e hydrate (50 ng) end N-net hyl norphol i ne (0.1 n)
and the reaction was stirred for 1 h. The conpound from PREPARATI ON 18 (150
my) was then%mmqm@%@L)E@#Sp}veﬁmahcwmet(énﬂém epoleddnen ni ght

bef ore r emovi.p, ona?e'ré v&% {i&d ace %&pﬁ%\ﬁg(@fﬁ _m xture was added

1 M sodium b| car or gani c ayer was
separ at ed andimnﬂvhadnoprdﬂyl)vﬂaethylcamﬂnhudmdhrehbnée (95 ymg) candilt h magnesi um

chr it ogr iRy PrroBReF BEHE (e ot Forfesiid B %ﬁ%ﬁwgﬁwﬁ@@%e
title corrpouwdsthenadkibﬂMARonJhdtB,a?:d%rﬂ:ﬁhnédtheﬁv&& aBZméiéht

n z 629(m+ err = +13. 4 rrLln MeOH)
Found: C, 55°& %“ ‘h‘?”cﬁ;’?‘P?ﬁ?“%!WPB{[s é'i“{ ‘}m mm%meged betwess n&-xl acpfatezndg N,
8.92 water. The resulting organic phase was washed with brine, dried with magnesium sulphate,

filtered, and concentrated. Silica gel chromatography using dichloromethane:methanol (95:5)
eluant yielded the title compound.

'"H-NMR : 7.36-7.13 (m, 3H), 3.50-0.79 (m, 37H)

LRMS m/z 572 (m+H)"

[a]p” =+42.21 ° (c = 1.0 mg/mL in MeOH)

Found: C, 55.33; H, 7.05; N, 9.47. C;7H,(N40,SCl,.0.25CH,Cl,

Requires: C, 55.21, H, 6.89, N, 9.45

Ci

3,4-Difluorobenzoic acid (145 mg) was dissolved in dichloromethane (5 mL) and cooled in an

ice/water bath. To this were added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide



EXAMPLE 19 (H)-3(R-1

- Benzoyl - 3- (3, 4. . di chl or nphenyl') - 3(3-[ 3- pi per azi noazetidin.|-Yl]propyl)pipe
ri dine [ ayblog/14si The conpound of EXAMPLE 1 (14.55g) WaRCHEBSAVED in
trifluoroacetic acid (10OrL) and the 38olution stirred at roomtenperature
under nitrogen for 1 hour. The reaction m xture was evaporated to dryness
I n vacuo. The residue was dissolved in ethyl acetate (1500m.) and washed

Svapor at ou (BUROREHEUR i ERARGRERH bR it B0 R 5%@9%%“593?%%%? .

chr omat ogr apfoy xﬁll)i‘dnd thaleidnoﬂwge&nr(edifa’ml mrmmh@m{drmmnmmm 18 mso

hydr oxi de 85115 fford the tit [of0) ound as a foa g
Rr: 0.21 (di® éh%’rs) g‘ﬁiﬁ"ﬂgli 815 SHTFe At ERD é" 9%’['

LRVEM z:  515n¢ 8ibédk idviacuo, ToRthé iekmmhﬁmma'aé £Hde4|l‘|M soﬁuaﬂb{cmboﬁa%a andﬂeﬂﬁﬁ ( s,
1H), 4.43 (br s, 1H), 3.45-3.09 (m 41D, 2. 91 2.60 (m -6H), 2.38-2.00

(m 71) 1. gaeetatepthe Organiz lgyer wassepqrated and washed-with watexandpine beforg drﬂnamﬂxN
10. 52. D
19,55 ol B AR o Sl e b, i ()
3( R) 1- Benzogurexﬁatéﬁamydnsmgmhbpomﬂ;anpmmol[(ss §redwanpyipidedipurn prodyét (6@ meg).di n-
- YITpropy) \ PSS 4616 96 ob,'éxy) $/56-035 Gh! orfC! d sal t [LL;1Kjkj kkk

LRMS m/z 630 (m+H)",

[alp>® = +16.4 ° (¢ = 1.0 mg/mL in MeOH).

O~ O

Ci Cl
3-Chlorobenzoic acid (140 mg) was dissolved in dichloromethane (5 mL) and cooled in an
ice/water bath. To this were added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (95 mg), 1-hydroxybenzotriazole hydrate (50 mg), and N-methyl morpholine
(0.1 mL) and the reaction was stirred for 1 h. The compound from PREPARATION 18 (150
mg) was then added and the mixture stirred at ambient temperature overnight before removing

the solvent in vacuo. To the resulting mixture was added 1 M sodium bicarbonate and ethyl

acetate; the organic layer was separated and washed with water and brine before drying with
' magnesium sulphate, filtering, and concentrating to a crude mixture. Silica gel

chromatography using dichloromethane:methanol (95:5) eluant yielded the title compound.

'H-NMR : 7.42-7.06 (m, 6H), 3.38-1.37 (m, 30H)

LRMS m/z 629 (m+H)"

falp? = +13.4° (c = 1.0 mg/mL in MeOH)

Found: C, 55.17; H, 6.08; N, 8.70. CyoH37;N40,SCl3

Requires: C, 55.46, H, 5.94, N, 8.92




The conpound from EXAMPLE 2 (300 ng) was dissolved in dichloromethane (7
m.), cool ed in an ice/water bath and treated with trifluoroacetic acid (7
m.). AfterwD9901#31e ni xture was  dil ut g wi t h di chl or omet haRETEPIS/P4F7 and
1 N sodium carbonate slowy until no effervesence was observed. The
organic | ayer was separated (with difficulty) and washed with brine, dried
over magnesi um sul phate, and filtered to give a crude material (269 ny)

whi ch needed no further purification. "HNWR 7.48-7.20 (m 8H),
3.45-1.22 (m 29Eé : TLC (di chl or onet hane: nmet hanol : anoni um hydr oxi de =
90:10:1) Rf mz 529 (mtH)[err] . The follow ng Preparations
illustrate ths ' of~ cat bl arti ' . d..i .
precedi ng EXang ‘

2-(3,4-Di chl orophenyl ) -5-hexenenitrile [err To a sol ution of

sodi um hydride (14.8g, 60% di spersion_in mneral oill) NH di et hyl f or mam de

(DMF, 150m ) at Oferr]C under rogen S addqﬁa" ution of =
3, 4-di chl orophenyl acetonitrille 9 N-£qui valent) in DVF (300m)
A sol ution of 4-bronobut-1-ene

and the m xture was stirred for 3 lhour
added, and the m xture was

(509, 1 nol. eq.) in DVF (100m) s t
¥~ Ngpen heated to 60[err]C for 5

stirred at roomtenperature for one h
hour s. The reaction m xture was cool ed, and water (1 litre) was added. The

m xture was then extracted with ethyl "acetate (2x500m ). The comnbi ned

organi ¢ ext rHigd compound 6 EXXAMBEBa {14153 g) wee disdolved iXtrifludrobéetic 8did (FU0hY 2R fie
MpSOH4 and the_sol vent was renoved under reduced pressure. The residue was

then purifi e¥PHEiPnSEIes 4 oo STPCBYIE AT BikoRe for | heus: Bhe reactionminyrewash a
G ve the 11 L] e aarany rgicay n Befo. ol e KA dedoried b P slea @Y1 TR ' C

washed with saturated sodium bicarbonate solution, dried over sodium sulphatee and

evaporated to dryness in vacuo. The residue was purified by column chromatography over

silica gel (dichloromethane/methanol/ammonium hydroxide 85/15/2) to afford the title

compound as a foam (9.77g).

TLC R¢: 0.21 (dichloromethane/methanol/ammonium hydroxide 90/10/2 by volume).

LRMS m/z: 515 (MH").

"THNMR : 7.32 (m, 4H), 7.20 (m, 4H), 4.62 (s, 1H), 4.43 (br s, 1H), 3.45-3.09 (m, 4H), 2.91-

2.60 (m, 6H), 2.38-2.00 (m, 7H), 1.82-1.08 (m, 7H), 0.92 (m, 1H).

Found: C, 62.95; H, 6.97; N, 10.52. C,gH34CI;N,0.3/10CH,Cl, requires C, 62.83; H, 6.82; N,

10.36%

{a]p +22.0° (¢=0.10, methanol).




[err]H NMR 1.85-2.1 (m2H); 2.2-2.3 (m2H); 3.75-3.8 (m 1H); 5.05-5.1
(m2H; 5.7-5.8 (m1H); 7.15-7.2 (m 1H); 7.4-7.45 (m 2H).

PREPARATI Cyano- 4- (3, 4-di chl or ophenyl ) oct - 7- enoi ¢ acipdr/Epos/oa177
[err] Cyo(;?"?slﬁflut i on of the conpound2f Preparation 1 (50.5g, 210.4mmol)

I n dioxan (150mM) at Of[err]C under nitrogen was added potassium
tert-butoxide (1.5g, 0.06 nol.eqg.) and ethyl acrylate (25.4nL, 1.11

| .eq.), th I Xt tirred for 1 hour. Aqueous sodi um hydroxide
ol Ut i'on ( 2N FbesEPY s ERAMELRE GO v doaiveh 8 dahboramethaned sl cooled
Lenperat ur e fh@h ickhvater bihUA BRated with Riflbbtoal e ac(F L) SAREF 2 6. 300Bkurt s L NN

added, and the mxture was acidified to &I;al_ using °  aqueous
hydr ochl or i cdibgedvislichloromethane(58 oil) end h Nsedinmearbopate slewlyuhtilno bffereesende

tert-butyl . ' aeY [ ic r.e .then, dr.ied
over NgS)éI er??qggﬁo?dlg I%ihéf égﬂlc'ﬁyh; %\%@ %e&ggﬁ“@@%?givﬁw&ﬂ@ . dried o
title compouwdr méghesiin)sulphate]and filteteBhbdpivd a Srude fraterialqR89 mg) Whibh Recded i), -
5.65-5.75 (MILH,_7.2-7 25 (MH), 7.457.5  (m2H). PREPARATI ON 3
(+) - 4S- 4- Cyano- A PEIIRY R hi or ophenyl ) oct - 7- enoi ¢ aci d [err]

'H NMR: 7.48-7.20 (m, 8H), 3.45-1.22 (m, 29H).

TLC (dichloromethane:methanol:ammonium hydroxide = 90:10:1) R; = 0.13.
m/z 529 (m+H)".

The following Preparations illustrate the synthesis of certain starting materials used in the

preceding Examples.

EREPARATION 1

Ci
Cl

To a solution of sodium hydride (14.8g, 60% dispersion in mineral oil) in dimethylformamide
(DMF, 150ml) at 0°C under nitrogen was added a solution of 3,4-dichlorophenylacetonitrile
(68.9g, 1 mol. equivalent) in DMF (300ml) and the mixture was stirred for 3 hours. A solution
of 4-bromobut-1-ene (50g, 1 mol. eq.) in DMF (100m}) was then added, and the mixture was
stirred at room temperature for one hour, thexi heated to 60°C for 5 hours.

The reaction mixture was cooled and water (1 litre) was added. The mixture was then extracted
with ethyl acetate (2x500ml). The combined organic extracts were then washed with water (2 x
1 litre), dried over MgSO, and the solvent was removed under reduced pressure. The residue
was then purified by column chromatography using silica gel, eluting with a solvent gradient
of ethyl acetate : hexane (1:19 to 1:6, by volume) to give the title compound (51.5g).

TLC (hexane:ethyl acetate 6:1) Re=0.47.




Part a) A mxture of the conpound of PREPARATION 2 (247g) in acetone
(247mL) and S-(-)-1-(1- naphthyl)et hyI am ne (68.8g) was heated to 50[err]C
and war m hgea8R14s4200m) added unti | 3gudi ness appeared. ThRCMERP8#47Nas
war med back to 50[err]C and sufficient “additional hexane (50m ) added to

i nduce cloudi ness again. The resulting cloudy solution was stirred at room
tenperature for 18 hours. The sticky precipitate was coll ected by

o e 5205 AT TR A A8 0%
| - napht hyl )e@hmﬁmlgg @@J,tl}ghahe;st(mtj}g corrpound 108.7g. This material was
stirred in acetone (300m) and the snall amount of insoluble material

renmoved by filtration. The filtrate was stirred at roomtenperature and
hexane (120Wt he cloud point. Precipitation occured withing 5
m nut es and rlng at roomterrperature for I hour, the solid
preci pitat e $fyano p-dic] e acmkl dried (54.1g). The process was
repeated with 210 Sg of the corrpound 3‘[ BREPARATI ON 2 and
(S)-(-)-1-(I-naphthyl)ethyl am ne (58. 3 to afford a solid which was
conbined with the 54.1g of product o ed in the first run to give a
total yield of 135.2g. Part b) The sa rt a) was stirred in

di chl oronet hane (1000m ) and water (1000 and basified with 40% sodi um
hydr oxi de solution. The m xture was sti for 30 mnutes to afford a’
stabl e enul sion which was treated with d sodiumchloride. After a
further period of stirring (15 mnutes) YThe®ayers were separated and the
aqueous solution was diluted with water €1000m ) and washed with further
di chl oronet hane (1000m ). The conbined organi c washes were washed with
saturated brine solution and evaporated to dryness the recover the chiral

resol ving ag‘f&hs&lﬂﬁﬁﬂoftﬂ_mmm@rﬂhﬁﬁﬁnw 54, 210. ﬁﬂmm)ﬁmdxdxﬁhhmymMGne

(1500m ) and acidified to [err]0.5 with concentrated hydrochloric acid

and the resuMdenpitragsy ¥ased W%F‘Pﬁ"éﬂ"'?"b@“ﬁe tls 6 mobeqy) andiethyl a%letq ayer s
wer e separat 4 4, ihﬁo e QUiSthé fitire Wak StfFddSer Y‘h&uli‘ ﬂi 3 sQb&R!

(500n ). The conbi ned or ani c extracts were washed wat er, dri ed over
sodi um sul pheshetion(2N wascthen addert anddhesmixture was slined atwopwtempdretureifor 20
conmpound as ﬁ te solid, (69.8g9). TLC Rf: 0.19 '
(di chl or onet hane7 et hanol / ammoni um hydr oxi de 85/15/2 by volune). mz: 329

( MNH[ er r]) [ eMethy] tertrbulyl itder (300D wastlizhipdded, ﬁﬂi tl@ermxxm waﬁac?diﬁédmo pBH) ysing 97
(m 2H), 2. 69queous(b1~£ @drocmonc[aai]d solut1ig'n Lt]he solution whs {ﬂgn extra &thh methyl tert-butyl

ether (2 x 300 ml) and the combined organics were then dried over MgSO, and filtered.
removal of the solvent in vacuo gave the title compound (68.12g).

"H NMR : 1.8-2.6 (m,9H), 4.9-5.0 (m,2H), 5.65-5.75 (M, 1H), 7.2-7.25 (m,1H), 7.45-7.5
(m,2H).

'Q_\-/




PREPARATI ON 4 (-) 4R 4-Cyano- 4- (3, 4di chl orohenyl ) -7 hydr oxyhept anoi ¢ aci d
[err] Ozone in a stream of oxygen was bubbl ed through a

sol ution ofyd éypigempound of Preparation %D (15.69) in ethaper/Epdsony at
-78[err]C tor 1 hour. The cooling was réfoved and the resul ting

bl ue/ green solution was purged with nitrogen for 1 hour to renove excess
ozone. The sol ution was then cooled in an ice-bath and sodi um

bor ohydri de (9.45g) was added portionw se and the resulting m xture was
stirred at roomtenperature for 18 hours. The solution was cooled in an

| ce-bath and gysolution acidified to pH 2 by the cautious addition of SN
hydr ochl ori c aci d. The partially worked up reaction was conbined with

t he parti al | YA mixtkredf thpccmpmdaf PREMRA’ﬁIONZi(Z#?g) inGedtony @AANE khd$S-(H1c(1-

diluted with 300nL r tion, was into
di chl or oret hg\éﬁ’@?%ﬂ%“s 3’@%""%%&5 W%M@?6@$éfﬂﬁm over
magnesi um sulcihdinessapseafeda Mhé nﬁ:aﬁl-emsmﬂnmﬁaek £ 508C and éiﬂﬁéleﬂth&dnﬁaﬁmweas
a foam (30. O%%‘m‘lb?m' ch, was used wi thout any further purification.

Rf: 0.1 1 (di died tinduce clovdiness apainn s 1SFHlERERIendy selution way stimsg avgmn;rre)

333 (WN
rzra)z 3 62(( ké}ﬁzamm férq[srlhblgw’t% sh?:k?ﬁre@iﬁltatgms coliteétdd w’m&agg Aa»éa%
[a] D -10.2 ( (};ex;ng (jBxZﬂle) Mc)etonelhexane (zpp;gpprumhme) The sohd was dried at 50°C

](+) 3(R) - 3- (§5 4festh We P RpRBYHethylarhife dfd1Ghe GICRRHIAQ, 90858 Tl HSterial was [ €'

stirred in acetone (300ml) and the small amount of insoluble material removed by filtration.
The filtrate was stirred at room temperature and hexane (1200ml) added to the cloud point.
Precipitation occured withing 5 minutes and, after stirring at room temperature for 1 hour, the
solid precipitate was collected by filtration and dried (54.1g). The process was repeated with
210.3g of the compound of PREPARATION 2 and (S)—(—)—l-(l-naphthy‘l)ethylamine (58.7g) to
afford a solid which was combined with the 54.1g of product obtained in the first run to give a
total yield of 135.2g. '

Part b)

The salt from part a) was stirred in dichloromethane (1000mi) and water (IOOOml) and basified
with 40% sodium hydroxide solution. The mixture was stirred for 30 minutes to afford a .
stable emulsion which was treated with solid sodium chloride. After a further period of
stirring (15 minutes) the layers were separated and the aqueous solution was diluted with water
(1000ml) and washed with further dichloromethane (1000ml). The combined organic washes
were washed with saturated brine solution and evaporated to dryness the recover the chiral
resolving agent (45g). The aqueous phase was stirred with dichloromethane (1500mi) and
acidified to pH <0.5 with concentrated hydrochloric acid and the resulting nnxture was stirred
for a further 30 minutes. The layers were separated and the aqueous layer extracted with
dichloromethane (500ml). The combined organic extracts were washed with water, dried over
sodium sulphate and evaporated to dryness in vacuo to afford the title compound as a white
solid, (69.8g).

TLC R¢: 0.19 (dichloromethane/methanol/ammonium hydroxide 85/15/2 by volume).

m/z: 329 (MNH,").

'THNMR: 7.43 (m, 2H), 7.21 (m, 1H), 5.70 (m, 1H), 4.97 (m, 2H), 2.60-1.80 (m, 9H).

[alp -11.4° (c=0.45, methanol)




Concentrated sul phuric acid (3nL) was added to a solution of the conpound
of . PREPARATION 4 (29.7g) in glacial acetic acid (400nL), and the m xture
heat ed undgio Jomsix for 6 hours. The reaction nmxture was CEOIWERPSINITTOOM
tenperature and allowed to stand for 18% hours. Evaporati on of the
volatiles in vacuo afforded a residue which was dissolved in
di chl or onet hane (1000m.) and washed with saturated sodi um hydrogen
carbonat e sol ution and saturated brine. The organic solution was dried
over sodi um sul phate and evaporated to dryness in vacuo to afford the
title conpound as an off white solid, (31.48g) which was used wi t hout
further purificatio LC Rf: 0.55 (dichloronethane/ net hanol 95/5 by
vol une) . n&b&iﬁgéiummgérr][err]) [err]H NVR 7.85 (broad s, 1H), 7.44
(d, 1H, 7.34¢43Rr-4ltNanoM-BU-§ighlorbhe Bvdrds D noics (m 1FD 2.34 (m
2H), 2.21 (m .95 (m +108. 2[err] (c=01
18, nmet hanol). PREPARATI ON 6 (-)-3(8)-3-(3 i
. 4- Di chl orophenyl ) - 3- ( 3- hydr oxypr opy!l ygy peri di ne [err] Bor ane
dlnethylsulphlde conpl ex (83nL) was a5@% dropwi se over 10 mnutes to a
sol ution of the conpound of PREPARQII 5 (31 .27g) in dry
tetrahydrofuran (450nL) at O[err]C was allowed to warmto

roomtenperature over 30 m nutes and then to reflux over an hour. After 2
hours at reflux the solution was cooleﬁ:;gtan i ce-bath and net hanolic

hydr ogen chl oride (300nL of an appro ely 1.75N sol ution) was added
dropwi se with caution over a period of] 1 ®bur. The strongly acidic
solution was allowed to warmto roomterferature and

Ozone in a stream of oxygen was bubbled through a solution of the compound of Preparation 3
(15.6g) in ethanol (400mL) at -78°C for 1 hour. The cooling was removed and the resulting
blue/green solution was purged with nitrogen for 1 hour to remove excess ozone. The solution
was then cooled in an ice-bath and sodium borohydride (9.45g) was added portionwise and the
resulting mixture was stirred at room temperature for 18 hours. The solution was cooled in an
ice-bath and the solution acidified to pH 2 by the cautious addition of 5N hydrochloric acid.
The partially worked up reaction was combined with the partially worked up material from an
identical preparation and diluted with water (300mL). The resulting solution was extracted
into dichloromethane (3x1000mL). The combined organic extracts were dried over
magnesium sulphate and evaporated in vacuo to afford the title compound as a foam (30.0g)
which was used without any further purification.

TLC R¢: 0.11 (dichloromethane/methanol/ammonium hydroxide 80/20/3 by volume). _

m/z: 333 (MNH,").

'HNMR : 7.48 (m, 2H), 7.24 (m, 1H), 4.40 (broad s, 2H), 3.62 (t, 2H), 2.62-1.97 (m, 6H),
1.72 (m, 1H), 1.38 (m, 1H).

{a]p -10.2° (c=0.10, methanot).

+) - -




stirred at this tenperature overnight. The solution was evaporated to
dryness in vacuo and the resi due was partitioned between water (500nl)
and di eth‘k sg)@% (500m.) . The aqueous sol ution was washedp¢tEbPosigstimner
di et hyl Q bm_) and t he conbi ned3®r gani cs di scar ded. The aqueous
solution was basified wth amoni um hydroxi de (s.g. 0.880) and extracted
into di ethyl ether (2x750m ). The conbi ned extracts were dried over

sodi um sul phate and evaporated to dryness to afford the title compound as
a gum 25.2g which was used wi thout further @urification. A small
gquantity (650ng) was purified by colum c aphy over silica gel

(di chl or omet hane/ net haol / ammoni um raxijde) to ford a pure sanple of the
title conpound, (546ny). TLC Rf: 4 A di chl or omet hane/ net hanol / anmoni um

hydr oxi de 90/10/2 by vol une). LRVS 1 74 Q;I}/H[ err]). [err]H NWR. 7. 37
(m 2H), 7.12 (d, 1H), 3.45 (t, 2H), Q. 2.80 (m 3H), 2.01 (m
1H), 1.70 (m IH), 1.59 (m 5H), 1.42 ( , 1 15 (m 2H). [a]D =
-3.7[err] (c=0.107, methanol) PREPARATI 7 (+)-3(S)-1-

- Benzoyl - 3- (éonéaﬁlaﬁblsﬁxbm{mwan&)Msimdawmmbmheaﬁ cindef [err]
To an ice-cold solution of the corggound of PREPARATI ON 6 (15.44q9) and

triet hyl an FREPARAHON4 @GP Tehinglapialacetie a¢id (A00mddcand Swonirture hested apdes rafhviz oy |

chloride (1 I re was
Sl e 1 o y2rd fdurs T3 racfilPinixtu® A bookdH Gt Bfperkifc SRAMNpUEDE ok Rt 18

reacti on ni xourse Eveporation o6 tise eodatiles injpgone affotded 9 rasidue whigh Wasdissplvedie  was

di ssol ved | ution
was added Qh EA} Qxhar%r OW)?{EE%PSEW%uggﬁ(&%%? %e" n3a%é"ﬁ% ?‘F}&u‘l
resul ting mmﬂuﬁmwasnaé | Thecotigzmic soluhommatdmmhmtuﬂmnf@ﬂplﬁtehnmémpofﬁtw to

sol ution was, cool ed in an - pat h and agci di f| .

hydr ochl or i (fi"&lffﬁj’"é'ﬁﬁ“’ttﬂ@ﬁl réS%eptbtieaqog{go ﬁs(ﬂ/"@qﬂ °1PJ;E39‘ Wi‘f’ﬁ'?@w\%g”d
extracted withoat Rithetlpusifiedtivhe (2x300nL) and the conbi ned extracted dried
over sodi um sul hate and evapora ed to %ryness i n vacuo. The residue was

purified by Tt Bef-5 idigheromgtoantite 95/5 by volume).

38 miz: 375 (MNH,")
'HNMR : 7.85 (broad s, 1H), 7.44 (d, 1H, 7.34 (s, 1H), 7.09 (d, 1H), 3.98 (t, 2H), 2.62 (m,
1H), 2.34 (m, 2H), 2.21 (m, 1H), 1.95 (m, 5H), 1.57 (m, 2H).
[a]p +108.2° (c=0.118, methanol).

Ci
Cl

Borane dimethylsulphide complex (83mL) was added dropwise over 10 minutes to a solution
of the compound of PREPARATION 5 (31.27g) in dry tetrahydrofuran (450mL) at 0°C. The
mixture was allowed to warm to room temperature over 30 minutes and then to reflux over an
hour. After 2 hours at reflux the solution was cooled in an ice-bath and methanolic hydrogen
chloride (300mL of an approximately 1.75N solution) was added dropwise with caution over a

period of 1 hour. The strongly acidic solution was allowed to warm to room temperature' and




silica gel (dichloromethane/ nmethanol/anmoni um hydroxi de 95/1/0.5 by vol une)
to afford the title conpound as a white foam (19.90g). TLC Rf: 0.32
(di"chl or onwighwmedstet hanol / ammoni um hydr oxi de 95/5/0.5 by vol RGIEPISMITT 393

(MHerr]) (a]D+35.1[err] (c=0.13, nedhanol) PREPARATI ON 8
(+)-3(S)-1- Benzoyl - 3-(3, 4di chl orophenyl ) - 3- ( 3- net hanesul phonyl oxypr opyl
)pi peridine [err] Met hanesul phonyl chloride (4.63nL) was added

pREPARATI O e i e e e 8hilon 30 VbR R aral R o

reacti on m xesihe waspastitionedtibtwden atdr ¢5008(L) and dicthyl ethat (S00mL)nadhemphedus r oom

washed " suctobaen Y yeshel i udter oL s a0 oph e pepanic mﬂda”

sat ur at ed acmcaaﬁeos@smwan wadibasifiePRith Smfehikin mroxmqs grwmy EndxBeRed 'R
dried over sodium su@phate and eva orated to dryness In vacuo to afford
xXZ5

the title cdoligfhethen ;dexmm@em dried oger sediumesylphate and
MR 7 30 (1o aBrtEd Bl *‘MW B Eipapoun s 5l 2524 i e yodiont 1 In
3.40 (m 2H)furtherpusification. AHymalbquagtity(§50mg) was perified bySolamn chitdmatogriphy Dver
3 Catert pRRRER AR hmsthmoyarhisih A ighlas to offord o pure sample pr e
[err] title compound, (546mg). :
TLC R¢ 0.34 (dichloromethane/methanol/ammonium hydroxide 90/10/2 by volume).
LRMS m/z: 288 (MH"). _
'THNMR: 737 (m, 2H), 7.12 (d, 1H), 3.45 (%, 2H), 3.18 (d, 1H), 2.80 (m, 3H), 2.01 (m, 1H),
1.70 (m, 1H), 1.59 (m, 5H), 1.42 (m, 1H), 1.15 (m, 2H).
[a]p -3.7° (¢=0.107, methanol)

@I Qfon

Cl

Cl
To an ice-cold solution of the compound of PREPARATION 6 (15.44g) and triethylamine
(*13.01g) in dry dichloromethane (300mL) was added benzoyl chloride (16.57g) slowly over
about 10 minutes. The resulting mixture was allowed to warm to room temperature and was
stirred for 24 hours. The reaction mixture was evaporated to dryness in vacuo and the residue
was dissolved in ethanol (300mL) and dichloromethane (100mL). To this solution was added
sodium hydroxide (155mL of 2N aqueous solution) and the resulting mixture was stirred at
room temperature for 5 hours. The solution was cooled in an ice-bath and acidified to pH6
using 6N hydrochloric acid and then evaporated to low volume. The mixture was extracted
with ethyl acetate (2x300mL) and the combined extracted dried over sodium sulphate and

evaporated to dryness in vacuo. The residue was purified by column chromatography over



A m xture of N-tert-butoxycarbonyl pi perazine (14.08g), potassium carbonate
(26,1g), and |- di phenyl net hyl - 3- net hanesul phonyl oxyazeti di ne (WO

96/ 05193) ( 2gpoorasfiry acetonitrile (600nmL) was heat ed underpargpesidfor 32
hours. The reaction mixture was cool ed 38 room tenperature, diluted with
ethyl acetate and washed with water and brine. The organi c phase. was
dried over sodium sul phate and evaporated to dryness I n vacuo. The residue

i fied
di chi or oot niHas HelAEnS s R T Rbo Rl nyfrasidg B 510,51 vahumelse affrd e s

a solid (22 ﬁﬂg&ompouii&ﬁ‘sﬁvhxt&foﬂ(lmagml or onet hane/ net hanol 98/ 2 by vol une).

S tor i - Bl S (sbioromethenelmetangyames s ydroxide 85/5/D.5 by volume)

Me 1 - Chi gypesoh Iorof ormate (6.88nL) was added dropwi se to an

i ce-cold solution of ound of PREPARATION 9 (22g)- in dry

di chl or oret hﬁﬂh“‘%@:bdﬁﬂ) i3 m@lﬂn&gul ting m xture was stirred at room .
tenperature for 3 hours, before the volatiles were evaporated in vacuo.

To the residue was added powder ed pot assi um carbonate (13.2g) and net hanol
(125nL) and the m xture was heated under reflux for 2 hours. The cool ed
reacti on m x mi Itered through SOLKAFLOCTM filter aid and the
filtrate vvask%w o] dryness in vacuo. The resi due was purified by
col um chr ongf)aays 23-(H4 Rrdéph (X methafesilp ordy

hydr oxi de 80/ 20/ 3) to afford the t|tIe conpound

g
(di chl or onmet hane/ nmet hano/ ammnl um hydr oxi de 90/ 1 Zoby vol une) .
mz: 242 (M—I[err] ).

- Di phenyl net hyl - 3- (4-tert-but OXYWEEF aMen- 1 - _A)azetidine
; Ci

Cl

Methanesulphonyl chloride (4.63mL) was added over a period of 10 minutes to an ice-cold
solution of the compound of PREPARATION 7 (19.57g) and triethylamine (9.74mL) under
nitrogen. The reaction mixture was stirred at 0°C for 30 minutes and then warmed to room
temperature. The reaction was diluted with dichloromethane (150mL) and washed

successively with water, 1N aqueous citric acid solution and saturated aqueous sodium

bicarbonate solution. The organic phase was dried over sodium sulphate and evaporated to
dryness in vacuo to afford the title compound as a foam (23.06g).

TLC Ry: 0.61 silica, dichloromethane/methanol 95/5 by volume.

LRMS m/z: 471 (MH").

'HNMR : 7.39 (m, 5H), 7.24 (m, 3H), 4.35 (m, 1H), 4.09 (m, 2H), 3.58 (d, 1H), 3.40 (m, 2H),
2.95 (s, 3H), 2.12 (m, 1H), 1.93-1.28 (m, 7H).

[a]p +34.2° (¢=0.168, methanol)




[err] To a solution of 1-diphenyl nethyl - 3- met hanesul phonyl oxyazeti di ne
(WD 96/05193) (25 g) in acetonitrile (800 nL) were added the conpound of
PREPARATI Qp4/0f{452 g) and potassium carbonate (33 g). The PEREPPYIAITT

m xture was heated to reflux for 12 h, 3®hen cooled to room tenperature.
Water was added to the resulting slurry, and the m xture extracted three
tines with ethyl acetate. The conbi ned organics were washed with brine,
dried over magnesium sul phate,_filtered and dried in vacuo to yield crude
product. Chromat ography on sili yel eluting W th

di chl or onet hane: net hanol (95:5) el de g |t|g conmpound (24.7 g).

[err] NVR : 7.41-7.14 (m 10H), g9 6H), 3.15 (m 1H)),
(m 2H)\..-1/ 450(..5(1I LRVS niz 422
azi

2.82 (m 2H), 2.38 (m 4H), 1,28
( m+H) +. 3-(4-tert-Butox ponyl honopi per yI )azeti di ne

[err] The conpound from &t “ARATI ON 11 (1.0 ¢ was di ssol ved in

gggaﬂgl) (Zﬁ&m ng{fﬁqexe Wi h ﬁal | adi uahiaxgr 0Xi de arI gabl)sg),(r:ag l_L%STl
The catal ystdxﬁmymma»v-sdnauanudm{oaywyhzaﬁmnd deobs/osrgay(eog\&awaaaeﬁmle to

dryness. Chronat ogr aphy on silica gel

di chl or omet H&PemEkkwasdhsated undes Frfly, for 2{1‘3”6‘%)@‘5?%%‘&’6“’29%%‘%&%% eI ded
the title prtggxg%mre dﬂ%?ﬁ Mﬂ?gth?l é@faﬁ anid vfagﬂcdjeﬂhi)watgr @i ﬁg)o gaihf

2H), 1.46 (s PREPARATI ON ‘1 (R) 1
- Benzoyl - 3- (mséﬂradvmapdipmwwami W@tﬁ@éﬂmmdlmnwl?mpwii%l pe
ridine

by column chromatography over silica ( dichloromethane/methanol 97/3 by volume) to afford
the title compound as a solid (22.53g).

TLC R¢: 0.17 (dichloromethane/methanol 98/2 by volume).

LRMS m/z: 408 (MH").

EREPARATION 10

1-Chloroethyl chloroformate (6.88mL) was added dropwise to an ice-cold solution of the
compound of PREPARATION 9 (22g) in dry dichloromethane (100mL). The resulting

mixture was stirred at room temperature for 3 hours, before the volatiles were evaporated in

HN:>—N/\:N—<: _gae

vacuo. To the residue was added powdered potassium carbonate (13.2g) and methanol
(125mL) and the mixture was heated under reflux for 2 hours. The cooled reaction mixture
was filtered through SOLKAFLOC™ filter aid and the filtrate was evaporated to dryness in

vacuo. The residue was purified by column chromatography over silica gel

(dichloromethane/methanol/ammeonium hydroxide 80/20/3) to afford the title compound (14g).
TLC Rg¢: 0.14 (dichloromethane/methano/ammonium hydroxide 90/10/2 by volume).
LRMS m/z: 242 (MH").




[err] The conpound of EXAMPLE | (14.55g) was dissolved in trifluoroacetic
acid (100nL) and the solution stirred at roomtenperature under nitrogen
for 1 houryodgraseacti on mxture was  evaporated to drynesPOI/ERISO4ET The
resi due was di ssolved in ethyl acetate4qQ1500n) and washed with saturated
sodi um bi carbonate sol ution, dried over sodi um sul phatee and evapor at ed

to dryness in vacuo. The residue was purified by columm chromatography over
silica gel (dichloromethane/ nmethanol/anmmoni um hydroxi de 85115/2) to afford

the title conpound as a foa77g TLC& 0.21
\ /1

(di chl or onet.hane/ met hanol / a hydrOX| by vol une). LRVS
mz: 515 (MHerr]). [err]H NWR m 4H), 4.62 (s, 1H),
ALY, R/91- . 60 (n{“"eH) 2.38-2.00 (m
H). Found: C, 62.95; H, 6.97; N, 10.52.
10.36% [a] D +22.0 (c-=0. 10,

4.43 (br s, 1H), 3.45-3.09 (m
7H), 1.82-1.08 (m 7H), 0.92
[err] requires C, 62.83; H 6.%

nmet hanol ) . PREPARAI ON 14  3( R) 1
- ?]enfgyl I ;% (T3, assoliition pﬁ}—dwhmwmqt@@snftbm(enéphmwpm(wo £6/05153) (2é|8)lnl-
i
a " Tﬁg cgr?g%ﬁﬁr{%h#] %&%i%ga:%ﬁ#&yﬁgﬁm ssopygaﬂggé?c °rtacsi?%eu¥'hane

( 7 mL), coolcabonate (33@). Tbmmgmmmiwaahehtedteaefkﬂ for 12th, then kbaled momm C aC| d
nd 17 N Sod e Nate e SR e eesiine i ot Bt R B e Tl
or gani ¢ | ay e¥ithéltsy] acdté. allRcbomibined ofgaitits werk waghed Mikh\biifid) deied\bver maghdsfam dr i ed
42 sulphate, filtered and dried in vacuo to yield crude product. Chromatography on silica gel

eluting with dichloromethane:methanol (95:5) yielded the title compound (24.7 g).

'H NMR : 7.41-7.14 (m, 10H), 4.39 (s, 1H), 3.41 (m, 6H), 3.15 (m, 1H), 2.82 (m, 2H), 2.38

(m, 4H), 1.78 (m, 2H), 1.45 (s, 9H).

LRMS m/z 422 (m+H)".

The compound from PREPARATION 11 (1.0 g) was dissolved in ethanol (75 mL) and mixed
with palladium hydroxide (Pearlman’s catalyst, 200 mg), then subjected to hydrogen gas at
345 kPa (50 p.s.i.) for 16 h. The catalyst was removed by filtration and the filtrate evaporated

to dryness. Chromatography on silica gel with dichloromethane:methanol:ammonium
hydroxide (90:10:2) as eluant yielded the title product.

"H NMR : 3.55-3.38 (m, 10H), 2.40 (m, 4H), 1.82 (m, 2H), 1.46 (s, 9H).

m/z 256 (m+H)". '




over magnesi um sul phate, and filtered to give a crude material (269 ng) .
whi ch needed no further purification. [err]H NMR 7.48-7.20 (PB] 8H) ,

3.45-1. 22 WQ 970451 TLC (di chl or orret hane: net hanol : anmoni umP&GTEFIR =
90:10:1) Rf = 0.13. LRVSB mz 529 (m+HXerr]. 3(9)-|

-tert-But oxycarboyl y-3- (3A-di chl orophenyl ) - 3- ( 3- hydr oxypr opyl ) pi peri di ne
[err] The conpound from PREPARATION 6 (5.0 g) and .
tert-but oxycarbonyl anhydride were di ssol ved in dichl oronet hane (50 niL)
and stirred at anbient tenperature overnight. The M ution was washed

W t h aqueous- sodi um bi car bonage nd rtye, dri Ne\r)magnesi um

sul phate, filtered, and evacug{el t gy drype t I ve the product (5.59 g).
[err]H NVR 7.43 (s, 1H), 7.397(d,[JJ = : , 7.18 (d, J = 8Hz, 1H, 3.98
(m 1H), 3.78-3.02 (m 6H, 2.0 ( , 1.80-1.03 (m 17H). m z 389
(mH)[err]. PREPARATI ON 16 )
3(S)-1-tert-Butoxycarbonyl -3-(3. 4-di chl roﬁ\enyl - 3- ( 3- et hanesul phonyl oxy=
propyl ) pi peri di ne c [err]

e oo ol i et TSP S B e AT e
di chl or onet hsolgiop50rred 3t rodm kemperatwre uhdengitiogerafor 1 heurb Théweadtion niiktufe s Was
quenchi ng- vi THPTFER irFadt & S THEBrAGiER diseoiver 2 et RERE S BRIAMS | ayer
washed with saturated sodium bicarbonate solution, dried over sodium sulphatee and
evaporated to dryness in vacuo. The residue was purified by column chromatography over
silica gel (dichloromethane/methanol/atﬁmonium hydroxide 85/15/2) to afford the title
compound as a foam, 9.77g.
TLCR¢: 0.21 (dichloromethane/methanol/ammonium hydroxide 90/10/2 by volume).
LRMS m/z: 515 (MH").
'HNMR : 7.32 (m, 4H), 7.20 (m, 4H), 4.62 (s, 1H), 4.43 (br s, 1H), 3.45-3.09 (m, 4H), 2.91-
2.60 (m, 6H), 2.38-2.00 (m, 7H), 1.82-1.08 (m, 7H), 0.92 (m, 1H).
Found: C, 62.95; H, 6.97; N, 10.52. CpsH;36C1,N,0.3/10CH,Cl, requires C, 62.83; H, 6.82; N
10.36%
[a]p +22.0° (c=0.10, methanol).

The compound from EXAMPLE 2 (300 mg) was dissolved in dichloromethane (7 mL), cooled
in an ice/water bath and treated with trifluoroacetic acid (7 mL). After 2 h, the mixture was
diluted with dichloromethane (50 mL) and 1 N sodium carbonate slowly until no effervesence
was observed. The organic layer was separated (with difficulty) and washed with brine, dried



43 was washed with brine, dried over magnesi um sul phate, filtered, and
evacuated to dryness to gi ve the product (6.37 Q). [err]H NVR 7.41 (m
2H), 7.19 Wwooseiss1 4.04 (t, J= 7Hz, 211), 4.02 (m 1H), 3. 70PGTERRANTBL)
2.93 (s, 3H), 2.03 (m 1H), 1.80-1.22 ¢#H 12H). LRVMS mz 270 ([m -

HOSO err] Me] + PREPARATI ON 1 '

3(R) -1 -tert-Butoxycarbonyl -3-(3. 4-di chl or ophenyl ) -3-(3-[ 3- (4- met hanesul phon

yl ] pi perazi nl..- A WIS )RR & Labehi The
2 ompound 1 oY SR A fad Gl RRE L LRIGR kel 65 et necded o
PREPARATI ON fgthetp@ifiegfiorand pot assi um hydrogen carbonate (643 ng) in
acetonitril ey . d € 3 e heated to reflux overnight. The
reaction m xt%%ﬁ%&%%ﬁ@ﬁ’ %"ﬁ* 3.3 g%g:tne‘hﬁ'enper ature and partitioned

bet ween et hy TL@qdichlofon{cidnétinethaticl:anmioniun{ Bydroxide.= MH0:1) R,0£ Qa%i C | ayer was

t hen washed with brine, dri,ed over magnesi um sul phate, filtered, and
evaporated i ﬁ%ﬂ(ﬁ?&?‘l"@ih a crude mxture. Purification on silica gel =-

W th di chl or onet hane: net hanol : ammoni um hydr oxi de (98:2:1) yielded the
desired conpound (1.18 g) . [err]HNWR 7.42-7.34 (m 2H), 7.12 (m

1H), 4.02 (mERERARATION1590 (m 22H), 1.75-0.78 (m 17H) . mz 591

mt+ PRE 3
LSNP T w20

din-1- yl ] propyl) pi peri di ne OH
44 (y-/‘
_ N '}Q—
Me
Me>§lle ol
The compound from PREPARATION 6 (5.0 g) and tert-butoxycarbonyl anhydride were
dissolved in dichloromethane (50 mL) and stirred at ambient temperatufe overnight. The
solution was washed with aqueous sodium bicarbonate and brine, dried over magnesium
sulphate, filtered, and evacuated to dryness to give the product (5.59 g).
THNMR : 7.43 (s, 1H), 7.39 (d, ] = 8Hz, 1H), 7.18 (d, J = 8Hz, 1H), 3.98 (m, 1H), 3_.78-3.02
(m, 6H), 2.03 (m, 1H), 1.80-1.03 (m, 17H).
m/z 389 (m+H)".

- -yl)azeti

(yfoso,m
b

Methanesulphonyl chloride (1.22 mL) was added dropwise to a solution of the compound from
PREPARATION 15 (5.58 g) and triethylamine (3.0 mL) in dichloromethane (50 mL) while
cooling in an ice bath. The mixture was then allowed to warm to ambient temperature for 1.5

hours before quenching with with aqueous sodium bicarbonate. The extracted organic layer



[err] The conpound from PREPARATION 17 (606 ng) was dissolved in

di chl oronethane (2 nL)° and cooled in an ice water bath bef

trifl uoroNOtPeI4ddid (2 nl) was added. 4;_Q\fter 1 h, t ol uene ?@EHWS

added foll owed by sol vent evaporation i'h vacuo. To the residue was added

0.2 N sodi um hydroxide (50 nL), and the mxture was extracted repeatedly

W th di chl oronet hane. The conbi ned organi c phases were dried over

nmagnesi um s umfwsﬂedmwee&md ovardagiésip@rsalphale, fidteftdyddavidiafes tdsméds (0376
ng) . [err]H NWR gm 2H), 7.12 (m 1H), 3.31-1.82 (m 22H), -1.38

(m 6H), O. %vq&hfmzﬂyct(‘i Bk 491 (m+H) +. PREPARATI ON 19

|- D pheny'mﬁw '7@@%3 Sani m'ﬂ' o-3[ﬁ>r

To a solution of 1-dip h? gymet hanesu p%%)ﬁyl oxyaz gl ne

96/ 05193) ( 1.219%s, 311!1),203(mx15me1-§ﬁ-5 22i(n, W3e added N-net hyl

benzenesul p «m car bonat e (2.6 g). The reaction
m xture ms%ﬁ@g&géﬁogﬁ%ﬂggﬁs “then cool ed to roomtenperature. h
Water (20 nL) was added to the resulting slurry, and the m xture was

extracted with_ethyl Ecet ate (3 x 25 nlL). The conbi ned organics were

washed with ver magne5| um sul phate filtered and dr| ed in
vacuo to yi R S frhiddoshenl)-3-53-¢4 n%n'«,?li vhoRvivipefadiny .t h
et hyl acetate: ) ) yl e ed the title compound as a .white
foam (1.3 azeti ik REOKIER (d, J=8Hz, 2H), 7. 54(t J=8Hz,

1H), 7. 46(t, J=8Hz, 2H), 732(dJ7 Hz, 4H) 722( 7 Hz, 4H), 7.14 (t,

J = 7He, 2H),.4. 27 1H), 3.92 t et ,t,&]‘ me 3.33 (1, J =7
He, 2H). Sy (t) 32 @ 2H) | %%;:/‘H&j ﬂé’bl\ﬂe(erH)[eEr]
o—( ch
Me

Me Cl
The compound from PREPARATION 16 (1.0g) was mixed with the compound from
PREPARATION 22 (603 mg) and potassium hydrogen carbonate (643 mg) in acetonitrile (30
mL) and the mixture was heated to reflux overnight. The reaction mixture was cooled to
ambient temperature and partitioned between ethyl acetate (50 mL) and water (25 mL). The

organic layer was then washed with brine, dried over magnesium sulphate, filtered, and

evaporated in vacuo to yield a crude mixture. Purification on silica gel with
dichloromethane:methanol:ammonium hydroxide (98:2:1) yielded the desired compound (1.18
g).

'H NMR : 7.42-7.34 (m, 2H), 7.12 (m, 1H), 4.02 (m, 1H), 3.71-1.90 (m, 22H), 1.75-0.78 (m,
17H).

m/z 591 (m+H)".




WO 99101451 45 [err] The
conmpound from PREPARATION 19 (1.3 g) was dissolved in ethanol (30 rrL} and
m Xxed W o @wissadi um hydr oxi de (Pearlman's catal yst, 600 L/E
subj ected to hydrogen gas at 345 kPa4‘t 50 p.s.i.) for 24 h. The catal yst
was renoved by filtration and the filtrate evaporated to dryness.
Chr omat ography on silica gel w th dichloronmethane: met hanol : ammoni um
hydr oxi de (93:7:1) as eluant yielded the t|t| rrpound "HNVR 7.70 (d,

J' = 7THz, 2H), 7.61 (t, J = 7Hz, §% 4.3625(?1 lT)Hi
. S, )

4. 06 (dd, J = 11 and 8Hz, 2H),

2.76 (s, 3H). mz 227 (m+H) [ / 1-D| phenybnet byI 3- (N- phenyl

met hanesut phonam do) azeti di ne N To a solution

1- di phenyl net hyl - 3- met hanesul phon ( net i di ne (WD 96105193) (1.2 g) in
di oxane (15 nlL) was added N-phenyl hanesul phonam de (1.0 g, 5.85 nmol)
and caesium carbonate (2.0 g, 6.1 rmbl) The reaction m xture was heated

to reflux for. 2 h, then cooled to roomtenperature. Water (20 nL

was
added to t heThecompenndyram FREPARATION { f (506img) wag disselved indichleromethang (2/mL)
magnesi um Suirﬂ%mdpﬂn' ,L@&,adr GaRfbefdrt ﬁﬁ]dofbah’e%‘é'd&dt(?m!.) whdadabd deadngpuct .
Rescrystal lization fromethyl acetate: hexanes (4:1) gave 964 g of "a white
sol i d. [ er tojuene\¥RmL). madde@sfolnged b3 shlyeny e%or(amn mwcuo4 T!ﬂhe(msxdtﬂ-%s 3. 47

(dd, 9= 7 agsa3 2 Niutunf hftloniae B8 mL), and il Mixedtivas ehbacred cdaflly il - ™ 2

393 (m+H) +.

dichloromethane. The combined organic phases were dried over magnesium sulphate, filtered,

and evaporated to give a white solid (376 mg).
"H NMR : 7.38 (m, 2H), 7.12 (m, 1H), 3.31-1.82 (m, 22H), 1.8-1.38 (m, 6H), 0.93 (m, 2H).
m/z 491 (m+H)".

To a solution of 1-diphenyimethyl-3-methanesulphonyloxyazetidine (WO 96/05193)(1.4 g) in
dioxane (25 mL) were added N-methyl benzenesulphonamide (1.2 g) and caesium carbonate
(2.6 g). The reaction mixture was heated to reflux for 3 h, then cooled to room temperature.
Water (20 mL) was added to the resulting slurry, and the mixture was extracted with ethyl
acetate (3 x 25 mL). The combined organics were washed with brine, dried over magnesium
sulphate, filtered and dried in vacuo to yield crude product. Chromatography on silica gel
eluting with ethyl acetate:hexanes (2:3 by volume) yielded the title compound as a white foam
(131 g).

'THNMR: 7.68 (d, Y =8 Hz, 2H), 7.54 {t, ] = 8 Hz, 1H), 7.46 (t, ] =8 Hz, 2H), 7.32 (4, } =7
Hz, 4H), 7.22 (t, ] = 7 Hz, 4H), 7.14 (1, ) = 7THz, 2H), 4.27 (s, 1H), 3.92 (quintet, J = 7Hz, 1H),
3.33 (t, J = 7 Hz, 2H), 2.99 (t, J = 7 Hz, 2H), 2.66 (s, 3H).

m/z 393 (m+H)"



46 3- (N- Phenyl netanesul phoanani do) azeti di ne

9 . [err] The conpound from PREPARATI ON 21 (890 ng) was dis

o i

et hanol ( 3WwOM9y01451d m xed with pal |l adium hydr oxi de (Pearl
800 ng), then subjected to hydrogen éé

The catal yst was renoved by filtration and the filtrate was
dryness. Chronmatography on silica gel with

s at 345 kPa (50 p.s.i.) for 48 h.

evaporated to

di chl or onet hane: met hanol : am nnmoni um hydroxi de (93:7:1) as eluant yielded

pur e product. [err!H NVR: 7.41-7.30 (m 3H), 7.21 (m 2H)
3.59 (m 4H) , 1.69 (br s, 1H mz 227 (mtH)[err]
WaRt b I phoRy

- D phenyl net

[err] O e SO 0 TPHENnyr 1

(WD 96/05193) (7.73 g) in acetonitrilg (XM} nl) was added
:rrp

per zi nyl ) azeti di ne

w11

met hanesul phonyl pi perazine (4.8 g). HHN Lt 'bon m xture
refl ux overnight, then cooled to roomt 1

, 4.84

(m 1H),
1

- 3- net hanesul phonyl oxyazeti di ne

was heated to

ure and concentrated to a ™

f oam Purification on silica gel with di h onmet hane: net anol : anmoni um
hydr oxi de (95:5:0.5) as el uant yi el ded pur duct (5.97 9). TLC
(di chl or onet hane: nmet hanol : ammoni um hydr oxi de *=90:10:1) Rf = 0.44 m z 386

(M) [err]  rhe BRI PREP ARATION 1R B ) GaYGRAM iPLREPGE0 W) 368 hitlae
with palladium hydroxide (Pearlman’s catalyst, 600 mg), then subjected to hydrogeh gas at -
345 kPa (50 p.s.i.) for 24 h. The catalyst was removed by filtration and the filtrate evaporated
to dryness. Chromatography on silica gel with dichloromethane:methanol:ammonium

hydroxide (93:7:1) as eluant yielded the title compound.
'THNMR : 7.70 (4, = THz, 2H), 7.61 (t, J = 7Hz, 1H), 7.53 (t, ] = 7Hz, 2H), 4.60 (m, 1H),
4.06 (dd, J = 11 and 8Hz, 2H), 3.99 (dd, J = 11 and 8Hz, 2H), 3.45 (s, 1H), 2.76 (s, 3H).

m/z 227 (m+H)".

To a solution 1-diphenylmethyl-3-methanesulphonyloxyazetidine (WO 96/05193) (1.2 g) in
dioxane (15 mL) was added N-phenyl methanesulphonamide (1.0 g, 5.85 mmol) and caesium

carbonate (2.0 g, 6.1 mmol). The reaction mixture was heated to reflux for 2 h, then cooled to

room temperature. Water (20 mL) was added to the resulting slurry, and the mixture was

extracted with magnesium sulphate, filtered and dried in vacuo to yield crude product.

Rescrystallization from ethyl acetate:hexanes (4:1) gave 964 mg of a white solid.
'H NMR : 7.38-7.09 (m, 15H), 4.55 (m, 1H), 4.17 (s, 1H), 3.47 (dd, J = 7 and 3Hz, 2H), 2.81

(dd, T =7 and 3Hz, 2H), 2.76 (s, 3H).
m/z 393 (m+H)".



[err] The conpound from PREPARATION 22 (2.77 g) was dissolved in

anhydr ous di chl oronet hane (40 nlL), cooled in an ice bath, and treated
with 1-chivpestiust chloroformate  (2.06 g). The sol ution wRSTAPPYMMAT ¢ o
warmto anmbi ent tenperature and was st46rred for 3 h bef ore renoving the
solvent in vacuo. To the residue was added nethanol (40 nlL) and the
solution was heated to reflux for 1 h. After cooling to anbient tenperature

and Stirriniﬁﬁ%m the resulting precipitate was coll ected by
filtration - 4,32 (m 2H) 4.11 (m 1H), 3.99 (m 2H), 3.38
(m 4H), RhenAifiethaie dofpzetidimtz 221 (m+H)[err] PREPARATI ON 24

4-tert- Butoxycarbonylhdnnplperazfne [err] tert - But oxycar bonyl
anhydride (195 g) was dissolved in dichl t hane (350 nmlL) and added
li g

dropwi se to a solution of honopi perazi ne g) and triethylam ne (210 np)
in di chl or onet hane (500 niL) while cqgli in an ice/water bath. The

m xture was stirred overni ght, alH-®ly prgNt ggwar m to anbi ent tenperature.
After renoving the solvent in vacuo, the Sérude m xture was partitioned
between 2 N citric acid (aqueous) and di et%yBHet her. The aqueous | ayer
was washed with diethyl ether, then basified with 2 N sodi um hydroxi de and

extracted r@beammwdﬂowwmghglﬂ?@ﬂgmmﬁm@ B3 bnbhendhane

cvAor at e P BARGRn JoUE FG s b

(di chl or one gheat345kPH(0 pls:id foredihu (Thi gatalpst lwaemmogéﬂ yOfltrptidaf and ti. fil@ate wasn z

201 (mtH)[err PREPARATI 25 «or Phal i noazeti di ne
di hydr ochl oﬂ'%f@mteatodﬁnﬁﬁs %@W‘%ﬁ‘%ﬁ%’rﬁ?ﬂ’{ﬂ’hw - 3- nor phol i noazet i di ne
(prepar ed i dichlor@ficthangmiethanelrunationion hydrbtide (9317110 aeluant yieldedpura prodict2 2

above) (18- SR\ 1Y 30l ¥, 198, 5587k 94 G %4 56 G2%EH)2.80 G5, 310, 1.69 Cor

s, 1H)
m/z 227 (m+H)"

To a solution 1-diphenylmethyl-3-methanesulphonyloxyazetidine (WO 96/05193) (7.73 g) in
acetonitrile (250 mL) was added methanesulphonylpiperazine (4.8 g). The reaction mixture
was heated to reflux overnight, then cooled to room temperature and concentrated to a foam.
Purification on silica gel with dichlororhethane:methanol:ammonium hydroxide (95:5:0.5) as
eluant yielded pure product (5.97 g).

TLC (dichloromethane:methanol:ammonium hydroxide = 90:10:1) R,- =0.44

m/z 386 (m+H)"

PREFPARATION 23
3-(4-Med ohonvini inc)azetidi



and I N aqueous hydrochloric acid solution (52m ) was stirred under an

at nosphere of hydrogen at 345 kPa (50p.s.i.) for 3 days. The catal yst was
then renowgg shpifsi! tration and the fil tzate evaporated to drRGEEBISANHI t i on
of dichloromethane (100m ) to the residle and trituration gave a solid

whi ch was recrystallised fromnethanol to give the.title conpound (10.2g).
mz 179 (nmeH)[err]. PHARMACOLOG CAL DATA  The data below illustrates the
invitro affinity of substances of the |nv tion for the guinea pig cortex

NK3 receptor, which assays were Ci&xﬂg_ FI ng to the met hod

ment i oned earl I er on page 15 err 8.8
13 7.95 err] 1. A
conpound of mompmmpnummmwmzﬂ g) was dissolved in anhydrous X-R

dichloromethane (40 mL), cooled in an ice bath, and treated with 1-chloroethyl chloroformate
(2.06 g). The solution was allowed to warm to ambient temperature and was stired for3h ™
before removing the solvent in vacuo. To the residue was added methanol (40 mL) and the
solution was heated to reflux for 1 h. After cooling to ambient temperature and stirring
overnight, the resulting precipitate was collected by filtration. .

'H NMR:: 4.32 (m, 2H), 4.11 (m, 1H), 3.99 (m, 2H), 3.38 (m, 4H), 2.95 (s, 3H), 2.21 (m, 4H)

m/z 221 (m+H)"

PREPARATION 24
4-tert-Butoxycarbonylhomopiperazine

‘e N\/, o ,%Me
tert-Butoxycarbonyl anhydride (195 g) was dissolved in dichloromethane (350 mL) and added
dropwise to a solution of homopiperazine (100 g) and triethylamine (210 mg) in
dichloromethane (500 mL) while cooling in an ice/water bath. The mixture was stirred
overnight, allowing to warm to ambient temperature. After removing the solvent in vacuo, the
crude mixture was partitioned between 2 N citric acid (aqueous) and diethyl ether. The
aqueous layer was washed with diethyl ether, then basified with 2 N sodium hydroxide and
extracted repeatedly with dichloromethane. The combined dichloromethane layers were
combined, dried over magnesium sulphate, filtered, and evaporated to dryness to yield a
yellow oil (170 g).

TLC (dichloromethane:methanol:ammonium hydroxide = 90:10:1) R; = 0.43

m/z 201 (m+H)".

PREPARATION 25
— i dibvdrochlorid

A mixture of 1-diphenylmethyl-3-morpholinoazetidine (prepared in an analogous manner to
the compound of preparation 22 above) (18.6g), palladium hydroxidc (2g), ethanol (200ml)



and pharmaceutical |l y-acceptabl e salts thereof, wherein Ais CO
SCIerr] or CHerr]; Ar[err] is phenyl optionally substituted by one

“nore s%g’jg}uklfs?t s independently selected from hal ogerpcIrsni7al koxy
opt| onal |y uted by one or nore 4%l ogen, and C[err] alkyl optionally
substituted by one or nore hal ogen; X[err] is (Jerr] cycloal kyl, aryl
or (Jerr] alkyl, said (Jerr] alkyl being optionally substituted by

fluoro, CCIerr H CO[ er err]4al kyl) err] cycl oal kyl adamant yl ,
aryl or het and mu%bx%m%@clap mpwk%mswwdmnmwmu tuted by

L 7 S Ea’fm%f‘e”?"%?%@ﬁ?"%f?“f,“ PR B orbily kiR ghd e

fluoro(Cer rf]ltrate evaabﬂat;iyc) dryness. Additionof dichlioromgthane (100w} kiRkthe residue andR i s

=01 o180 il 58 st R e AN 5 o P B ©

substituted (mfzg)ne or nore hal ogen, or Rlerr]is phenyl optionally -
substi t ut ed one qQr,nore substituents independently selected from '
hal ogen, 17430y optional Iy substituted by one or nore hal ogen, or

Cerr] al kyI optionally

The data below illustrates the in vitro affinity of substances of the invention for the guinea pig
cortex NKj receptor, which assays were carried out according to the method mentioned earlier

on page 15.

Example pICso
3 88
13 7.95
17 84



substituted by one or nore hal ogen; Yis 0, NCO(Cerr] alkyl optionally
substituted by one or -nore halogen), NCJerr](Cerr] alkyl optionally
substi t ut qglpbypA8E or nore hal ogen), NfO[err](C[err] al kyl @CHIVERISN#77
substituted by one or nore hal ogen), Sf\ICOaryI, NCO[ errlaryl—-NSGferrJaryl,
NSO[err](C[err] alkyl optionally substituted by one m\

CH2, CHF, CF2, NH, NCH err]Jaryl, N((err] al kyl_optionﬁ“\m \“ﬂt by
one or nore hal ogen), or NCH err]((err]cycloal kyl); * tme proviso
that X is not NRlerr] when Ris [err] wherein "aryl" used in
all the abovue definitions represents pEAIMSor naphthyl optionally
substituted with one or nore substituents independently selected from

hal ogen, ([ err] al koxy optionally substituted by one or nore hal ogen, or
Qerr] al kylh, aRbmpo#dlof the\brnduld gf:d by one or mor e hal ogen; and
"het" used in the definition of X err] neans thienyl or a 5- or 6-nenbered
ring heteroaryl group containing either 1 or 2 nitrogen heteroatons of |
nitrogen het eroatom and one oxygen or sul phur hetyargatom each

optionally substituted by I or 2 i tuents eachA/ ndependently
selected fromderr] al kyl,xq:[err al koxy, hal oger], fluoro(Clerr] alkyl)
and fluoro(Clerr] al koxy). “~,-N : ’ und or salt according to

claiml wherein Ais CO or SCIé“rr].
r

(1)

>

and pharmaceutically-acceptable salts thereof,
wherein
A is CO, SO, or CH,;

Ar'is pheny! optionally substituted by one or more substituents independently selected from
halogen, C, .4 alkoxy optionally substituted by one or more halogen, and C,_¢ alkyl optionally

substituted by one or more halogen;

X' is C, 4 eycloalkyl, aryl or C,4 alkyl,

said C, ¢ alkyl being optionally substituted by fluoro, CO,H, CO,(C, _salkyl), C;_5 cycloalkyl,
adamantyl, aryl or het,

and said C, 4 cycloalkyl being optionally substituted by 1 or 2 substituents each independently
selected from C, 4 alkyl, C; 4 cycloalkyl, C,4 alkoxy, OH, F, fluoro(C,_4 alkyl) and fluoro(C; 4
alkoxy);

X is a direct link orNR';

R is SO,aryl, SO,(C,.¢ alkyl optionally substituted by one or more halogen),

/~ N\

-N Y

/



3. A compound or salt according to any preceding claimwherein Ar[err] is
phenyl optionally substituted by one or nore hal ogen atons. 4. A conpound
“sal t ac‘888?}°? to any preceding claimwherein Xerr] is arowEEss/osimsr ]
aI kyl, sai 3]1 al kyl being optiona$dy substituted by fluoro, CJerr]H,
CI)[err](C[err])aI kyl, C[err] cycloal kyl, adamantyl aryl or het, and said
C3-7 cycl oal kyl being optionally substltut ed by or 2 substltuents each

i ndependently selected from [err] alkyl, C[err] cycl (Hillllmlummm ﬂl'(oxy,
OH, F, fluo®d(Cerr] alkyl) and fl uoro(C[err] al koxy)

salt according ny preceding claimwherein X is a di Tect fink

NRlerr], whereyNRlerty is (Jerr] alkyl optionally substituted by one or nore
hal ogen, or R & r] ifs phenyl optionally substituted by one or nore hal ogen
substituents. . conmpound or salt according to any preceding claim
wherein Ris SO[err]aryl, SO[err](C[err] alkyl optionally substituted by
one or nore halogen), -N Y or -N where Yis 0, NCO Cerr] alkyl =

optionally 5RJb§HJttMaﬂcblbynmﬂymbsﬁmébylaﬁmﬂm)‘chdmerr] (q err] al kyl
oPti onal |5 SEBSIsRRERY GotRpalh Sibgnli b o e fubstpeas ieperdoptly ilfeted fopm (|
NH, NCH[ err ]lﬁf &Qﬁc@iyf Jpn@ﬁéi&'suﬁhﬁﬂt@]@ldn&oﬁﬂbﬁmhke&ﬁgr OV, ﬂ&@oﬁﬁon e

hal ogen) , err] cycl oal kyl) . A conpound or salt according to
any pr ecedl r$g @Mﬂhwmromq reshajogersO, 8. A conpound or salt-
according to any preceding claimwherein Ar[err] is phenyl optionally
substituted by up to two hal ogen atons. 9. A conpound or salt according

to any pr ecé&disr® NCTQ(Oxns ezl aptinnally enbstituted bgjone of mere haloga)NCO1(01.calkyly
optionally substituted by one or more haiogen), NSO,(C,.¢ alkyl optionally substituted by one
or more halogen), NCOaryl, NCO,aryl, NSO,aryl, NSO,(C, 4 alkyl optionally substituted by
one or more halogen), CH,, CHF, CF;, NH, NCH,aryl, N(C,_¢ alkyl optionally substituted by
one or more halogen), or NCH,(C3.; cycloalkyl);

with the proviso that X is not NR! when R is

or

—N ¥
—/
/7 \

—N Y
/

wherein “aryl” used in all the above definitions represents phenyl or naphthyl optionally
substituted with one or more substituents independently selected from halogen, C, ¢ alkoxy
optionally substituted by one or more halogen, or C, ¢ alkyl optionally substituted by one or
more halogen;

and “het” used in the definition of X' means thienyl or a 5- or 6-membered ring heteroaryl
group containing either 1 or 2 nitrogen heteroatoms or 1 nitrogen heteroatom and one oxygen
or sulphur heteroatom, each optibnally substituted by 1 or 2 substituents each independently
selected from C,;_; alkyl, C,.4 alkoxy, halogen, fluoro(C,_4 alkyl) and fluoro(C;_4 alkoxy).



Cerr] cycloal kyl, said C3.7 cycl oal kyl being optionally substituted by 1
or 2 substituents each independently selected fromerr] alkyl, Cerr

cycl oal kyl wodemidsh al koxy, OH, F, fluoro(err] alkyl)—and- H’JEBCFB?Q
al koxy), or Xerr] is phenyl optionall §lsubsti tuted by
substituents i ndependently selected from hal ogen and ( mumemlgi“ﬂ "Ill’”"l

optionally substituted by one or nore hal ogen. 10. A
according to any preceding claimwherein Xis a direct I|i nk N- net hyl or
N- phenyl . 1. A conpound or salt according to any precedi ng clai mwherein

R is SO[ err ]2 pvempburidrisainadcondingd elaint Liwherein A s Cer 80,. nor e substi tuents
i ndependently sel ected from hal ogen, CJerr] al koxy optionally substituted
by one or nore hal ogen, or (Jerr] alkyl optionally substituted by one or

hal |
o 31 O A e AR e AR et oo

NC[ er r ] ( C] stbstisuted by onexsuoes halqgen atemp. al kyl optional |y substituted by orfe

or nore hal ogen), NCQ(phenyl optionally substituted with one or nore
substituents independently selected from hal ogen, C err] al koxy optionally
subst it ut ed 4 compound orsaleadatdingdo anyopreceiling claim whereindp'tis anyhor Q;alit)d,t ituted

SUbst it ut ed PHeaT e snulirebibin oot CELRIGONE, HR L5 Bty

hal ogen, C[afdamllgﬁyyomt,i onal |y substituted by one or mor e hal ogen, or
Cerr] alkyl optlonal ‘W?tltuted ong 0 re h

N( C[ er r] al kyAny saig @‘%‘é‘f E‘E{’%?W sybstityte bynPor2 Substr mlif“}b\mé?ﬂ?ﬂmﬂ or
sal t accordi &ﬁcf‘e@ﬁaﬂw,araﬂa@@,r;gya&mdmmw o, heﬂﬁ&bet,g la&smlan&ahéfa(m
substituted one or two chliorine atons. . A conpound or sal

accordi ng tcﬁ1 )-pr ecedi ng cl ai m wherein X[err] is (Jerr] alkyl substl tuted
by Cferr] cycloalkyl, or is phenyl optionally substituted by one or nore
substituents i ndependent |y selected from hal ogen and (Jerr] al kyl -

optional | y Sulstamtpoumtiortsylt acverding toremepriacedingeinim wherein X is 2 direct link or NR',

where R! is Cy.¢ alkyl optionally substituted by one or more halogen, or R! is phenyl optionally
substituted by one or more halogen substituents.

6. A compound or salt according to any preceding claim wherein R is SO,aryl, SO,(C,.¢ alkyl
optionally substituted by one or more halogen),

)

C

where Y is O, NCO(C,.¢ alkyl optionally substituted by one or more halogen), NCO,(C,_¢ alkyl
optionally substituted by one or more halogen), NSO,(C, ¢ alkyl optionally substituted by one
or more halogen), NCOaryl, CH,, CHF, CF,, NH, NCH,aryl, N(C,.¢ alky! optionally
substituted by one or more halogen), or NCH,(C;_; cycloalkyl).

7. A compound or salt according to any preceding claim wherein A is CO.



SJerr]Ph, SOerr]CHerr], -N Y or -NY whhere Yis ‘\],
NCJ err] C(\wdleidsa[err], NSOerr]CHerr], NSOerr](e \“\mﬁw 30 ] Ph,
NSO err]CH err] Ph, NSO err] CH(CH3) [errJ2 NSQerr]CH[eK 5 » NCOPh, CHF,
NH, NCH err]Ph, or N-cycl opropyl net hyl . 15. A conpourdd or salt according
to any preceding claimwherein Ar[err] is phenyl, 4- chlorophenyl or

3, 4-di chl or gphenyl 2 A u . ( | a1 £ o, an recedi ng

cl ai m wher e;ﬁhnﬁtnép?tjndioi??ﬁcg&?ﬁ&%@gg{c@lﬁ % %l,ea@ﬁ%ﬁ&g%?g pﬁghﬁﬂggﬂ’%ﬁ'al |y
substi t ut ed sibstitufed byTupn® two lealdpeh atomsnt s | ndependent |y sel ected from hal ogen
and nethyl optionally substituted by one or nore hal ogen. 17. A conpound
or salt according to any preceding claimwherein Ris S(err]Ph,

SO err] CH el A.compbind o¥ salfdccorditg to an ing laint wherein X' i bell ty
NCOCH err], NCO e?r C(CH err] )[grr] ,\ﬁprNeScadlgér] CHerr], N%%Téedﬁs?%‘?ogﬁu]t%s@
NSJ er r] Ph, QuscydealiybH err] Ph, NSO err]CH(CH err])[err],

NSO err] CH eL; Eg;g . ;gﬁF W rdi ng
to any prec g%?]ﬁpg%ﬁéahrﬁy] er P%tlo l rr stxlt%te%évc} grpér:opy n‘e%ﬁ%h %r P %?1‘9?
optional |y selested frarh €44 blkyl G4 cyclaatkyh Gyl alkoxyn O F, fhivra(Ci patkyd) andsfluoro(C; 4
alkoxy),
orX'is phenyl optionally substituted by one or more substituents independently selected from

14. A compound or salt according to any preceding cflg/i,mMe%ei’h”R' S

halogen and C, ¢ alkyl optionally substituted by one or more halogen.

10. A compound or salt according to any preceding claim wherein X is a direct link, N-methyl
or N-phenyl.

11. A compound or salt according to any preceding claim wherein R is SO,(pheny! optionally
substituted with one or more substituents independently selected from halogen, C, 4 alkox);
optionally substituted by one or more halogen, or C, ¢ alkyl optionally substituted by ;me or
more halogen), SO,(C,.; alkyl optionally substituted by one or more halogen),

—N Y
—/
—N 'y

where Y is O, NCO(C,.¢ alkyl), NCO,(C,_¢ alkyl), NSO,(C, ¢ alky] optionally substituted by
one or more halogen), NCO(phenyl optionally substituted with one or more substituents
independently selected from halogen, C,¢ alkoxy optionally substituted by one or more
halogen, or C,_¢ alkyl optionally substituted by one or more halogen), CHF, CF,, NH,
NCH;(phenyl optionally substituted with one or more substituents independently selected from
halogen, C;_; alkoxy optionally substituted by one or more halogen, or C,_g alkyl optionally
substituted by one or more halogen), N(C,.s alkyl), or NCH,(C;.s cycloalkyl).



19. A compound or salt according to any preceding cT“‘WhéTe'Tn--Xf er+ril- is
cycl opropyl net hyl, phenyl, .3-chl orophenyl or 3,4-dif

conpound owosa0a4siccording to claiml ich is sel ect’m, ,’E‘ia""u jﬁ
(+)-3(R)-I-benzoyl -3-(3-[3-(4-tert-butOkxycar bonyl pi perrazicn-

yl ] propyl)-3-(3,4- dichlorophenyl)piperidine; 3(R-I- benzoyl
3-(3-[3-(4-tert-butoxycarbonyl honopi perazi n- 1- yl)azetldln -yl Ipropyl )-3- "

(3, 4-dichl ormh%}, |dR% 541€4c86rding to any preceding claim wherein Ar' is 1 optionall
(+)-3(R)-1-benzoyl - 3- (3, 4- dlchlorophenyl) g(3 [ 3-(4- nethéﬁggmlphon Yplpera

zin-1- vyl )ambmmmbyw:]opmwlmwwu ne;

(+)-3(R) -3-(3-[3-(4-acetyl pi perazin-1-yl)azetidin-1

-yl ] propyl)-1-benzoyl - 3- (3, 4- di chl orophenyl) pi peri di ne;

(+) - 3(R) - | - bBaAcpmp8ur(dorsalt Meidmgztoymmmdmnmwmmz)é'm (-palkyl substituted

Henboyl 3. %éuoﬁvs!ﬁ%l%rﬁéﬁ@w%%%u%%hﬁ&w RESL PR APPIPES azin 1 -

yl)azetidi n-ih yéladmdrmdm Halogen and C,.; alkyl optionally substituted by one or more
(+)-3(R - 3 (3 3 (4 enzenesul phonyl pi perazi n-1-yl)azetidin-1-yl]propyl)-1-
benzoyl - halogen; chl or ophenyl ) pi peri di ne;

(+)- 3(R)-I benzoyl 3-(3-[3-(4- benzylsulphonylpiperazin 1l-yl)azetidin-1-yl]p
ropyl)--3-(3,4- dichlorophenyl)piperidine; (+)-3(R)-

- benzoyl - 3- (Bt & ehimpioiust axsaie asepIding to 3oy Begeding s rpmpyir&ispﬂ%wﬁs)zﬁﬂs.am n-1-
yl )azetidin- 1-y ropyl ) pi peri di ne;

(+)-3(R)-1-benzpyl -§- (3, 4-di chl orophenyl )-3-(3-[3-(4-(2, 2, 2-
trifluoroet hanejsul phonyl pi perazi n-1-yl)azetidin-1-yl]propyl)pi peridine;
(+)-3(R) -1 -benzoyT-3 -(3 , 4-dichl orophenyl)-3-(3-[3-norpholinoazetidin-1
-yl ] propyl) perperi di ne;

(+)-3(R) -1 -benzoyl - 3- (3, 4-di chl orophenyl ) 3- (3-[ 3- ( N- net hyl

benzenesul phona do zetldln- 1-yl ] propyl) pi peridi ne;

(+)-3(R) - I -ben: 3X(3, 4- di chl or ophenyi ) - 3- (3-[ 3- (N- pheny!
thanesulphona azetidin- 1-yl]propyl)piperidine;

3(R) -1-benzoyl - 3- (3, 4-di chl or ophen 3- 3- (4- net hanesul phonyl honopi per az
i E] )1 yl)az e‘%/’hQIF ﬁ’(lioyNFﬂ%y 5‘3@%‘3{1 lﬂéozcg’( Fé’ SO,C,Hs, NSO,Ph, IL}*TSOQC/?HzPh PrP
- benzenes Ul RugIuH clc%zﬂgo,o %Nwﬁ%ﬁ%ﬁ%ﬁzﬁ%ﬂﬂw&ﬁmw pi per az

in-1- yl)azeti | per 1 di ne;
(H)-3(R-I- (cycl opropyl acetyl) 3- (3, 4-di chl or ophenyl

3-[3-(4- . , . .
3, (313 (4 "R} onGaulRl 0 BLBERAA iy dreceding olaim wherein A is pheny, 4

(+)-3(R) - 3- (&létopheﬁhll@ﬁpﬁpdldﬂgrlobhehy(S 4-di fl uorobenzoyl ) - 3-(3-[ 3- (4- et hanes
ul phonyl - pi perazin-1-yl)azetidin-1-yl]propyl)piperidine; (+)-3(R)-

1- (3-chl orobenzoyl ) - 3- (3, 4-di chl or ophenyl ) 3- (3-[ 3- (4- net hanesul phonyl pi pera
zin-1- 16. A compound or salt according to any preceding claim wherein X' is (Cs.

cycloalkyl)methyl, or pheny! optionally substituted by one or more substituents independently
selected from halogen and methy! optionally substituted by one or more halogen.

17. A compound or salt according to any preceding claim wherein R is SO,Ph, SO,CH,,



yl )azetidin-1 -yl]propyl)piperidine;

(+)-3(R) -1 -benzoyl - 3- (3, 4-di chl orophenyl )-3-(3-[3-p| 1 yI lp
ropyl ) pi pewWa@paes4sund Imml“ ﬂil/ I)
3(R)-i -benzoyl - 3- (3, 4-di chl or ophenyl ) - $4(3- [ 3- (honop |d| n- |

- yl]propyl)piperidine; and the pharnmaceutical |l y-accept abl e salts thereof.
21. A pharnmaceutical conposition conprising a corrpound or salt according to

any precedi I At g AR, nt,

adj uvant or ’%éﬁée?ér?e{b ﬁé@%ﬁ%ﬁﬁ% or t ack% fil ng ﬁy}/‘@d gﬁof
clainms 1 tomx)zOH(CH@)g;;NﬁQzO}hﬁFj,h@Q%forﬁHErdl ng to claim 21 for use as a
medi canent . 23. The use of a conpound or salt according to any one of
claims | to 20 for the manufacture of a medicanent for the treatnment of a

di sease by plrsom&maeuﬂrbraﬂt #g6rdingto @iy rededing chirh s X' i8 cnléprogylmbthyle
or a caonbi nation of two or nore

human NK[ err NK[ err] or err] receptaor

t her eof . Zﬁ“nﬁi‘?@u% Y gpbstitu E?SWB%H’B?”%P?“%GBPHPW% any one of clai#s
1 to 20 for the manufacture of a nedicament for the treatnent of an
inflammat ory disease such as arthritis, psoriasis, asthm or inflammtory
bovel di seaskd; Azomppundr ssltaoperdingdg enyereqeding plaimn ey X s isstyclopropyiniegy)

depr essi on, o) ro-intestinal (A disorder such as
functi onal H%\%Sﬁn%b@oaéh&%&?p%&gro&@ﬁtabI e bowel syndrone,

gastro oesophageal reflux, faccal

I nco coI | e Crohn' s di sease, a
d| sease cau?é’dgtﬂ? Tcg?r%ﬁ‘f%%f’ fwg‘f%é‘?se g&?"bom tive Gam
negative baqtya{R-1 eenuéﬁgeoalm@-tw Btbxydhrborydsiperazif-n- y@ﬁzdﬂaﬁpnyl]ﬁﬁﬁﬂﬁ‘-s-a A4

hyperreflexia, inpotence or cystitis, a pulnonary disorder such as chronic
obstructive d&?‘?%ﬁ?‘? WYRiperidine; 5n al |l ergy such as eczemm, contact dermatitis,

at opi ¢ der ”@(R? 4 Sbenddlyi 3-633f3-@ ~teﬁ$ﬁﬁﬁ?€a¥’doﬁyﬂ%8ﬁb&rﬁi]§-l%‘i)aié%idﬁi-i Yyfiprofyl)-3-

hypersensitivity disorder such as to poiSon ivy, a vasospasticC dlsease such
as angi na or(314eq,wlderdp1ynmi)mmshne,a prolifer at | ve disorder such as cancer or

a di sorder n I !g% 1 agen

di sease such(q' shisﬁc eroosti 43‘?8}3%% gﬁ aSCI o%%[l@ﬁ ?érﬁ%)

synpat het i ¢ yl)agzétidinp bvyl]propil)piperiiine;| der/ hand syndrone an addi ction disorder
such as alc re rel aI onmag. i | sor her al

neur opat hy s{'}g'hhé? Q‘a[ébéﬁc%y #;“,”t?féﬁ'ﬁéﬁ °8Yﬂ§a‘tf§ﬁ?3§§é5 pai nf ul

neur opat hy, acmbmphdﬂynﬁp&ﬁd‘mdgeural g| a or post herpetic neural gia, a

neur opat hol o (g_l cal disorder such as Parkinson's disease, A zhe| rrer s di sease

or mul ti pl e €PEPokshazor-33dardrbrnzogipiperaing Lsyhazatitie | leroryBrie
suppre55| on Gubrofenyisip&iinte; | UPUS erythematosis. a rheumatic d| sease such

(H)-3(R)-1-benzoyl-3-(3,4-dichlorophenyl)-3-(3- [3-(4-methanesulphonylp1peraz1n 1-

yl)azetidin-1-yl]propylpiperidine;
(+)-3(R)-3-(3-[3-(4-benzenesulphonylpiperazin-1-yl)azetidin-1-yl]propyl)-1-benzoyl-3-(3,4-
dichlorophenylpiperidine;
(+)-3(R)-1-benzoyl-3-(3-[3-(4-benzylsulphonylpiperazin-1-yl)azetidin-1-yl]propyl)--3-(3,4-
dichlorophenyl)piperidine;
(+)-3(R)-1-benzoyl-3-(3,4-dichlorophenyl)-3-(3-[3-(4-iso-propylsulphonylpiperazin-1-
yDazetidin-1-yl]propyl)piperidine;
(+)-3(R)-1-benzoyl-3-(3,4-dichlorophenyl)-3-(3-[3-(4-(2,2,2- _
trifluoroethane)sulphonylpiperazin-1-yl)azetidin-1-yl]propyl)piperidine;
(H)-3(R)-1-benzoyl-3-(3,4-dichlorophenyl)-3-(3-[3-morpholinoazetidin-1-yljpropyl)piperidine;
(H)-3(R)-1-benzoyl-3-(3,4-dichlorophenyl)3-(3-[3-(N-methyl benzenesulphonamido)azetidin-
1-ylJpropyl)piperidine;



fibrositis, emesis, cough, acute or chronic pain, migraine, an opthal mic

di sease such as proliferative retinopathy, occul ar inf ' m

conj unct i viIMQ B01851| adder di sorder, or g viral di seag‘el‘mummm\mnu Za or
a cold. 25. The use of a conpound or Salt according to any- ofe &f &l ains
1to 20 : for the treatnent of a di sease by producing an
ant agoni st effect on a tachykinin acting at the human NK[err], NK[err] or
NK[ err] rece@)a(Rr)-Pben2oflB1 sdichiofophényl)\a2(33-(NQhenyl Aftitdaésulphordnidd)asetidif Of
a conmpound oy salt _according to any one of clains | to 20

for the treat-HIPrEPHIPIRERIAMSE | anmat ory di sease such as arthritis, psoriasis,
asthma or i STTGRhAYYY- ichibroptien)3-6- Q‘Eﬁh : CNS)

di sor der sugl(kas anxi g?{g?’“?é%?dessi on?3 gel(rgrgﬁﬁeg{ag%%{?‘s&y ho@@,f‘g&{“q\l

gast r o- i nt esYDazetidig-GiyjlpeipyDpigenidingsch as functional bowel disease,

oot nence G FbrierRelifhorp it RUn AR I I RS sl e b e -

caused by Heyl)azetitus1 -oi]proplyDpiperidinept her ur ease positive Gram negative

bacteria a u ifal tract, di S0 [ ch as_incontinence, .
hyperr ef | exi é*,?gﬁ{}b‘fi?%ﬂeemBW?@I#?ﬁé‘,"‘“&‘%‘tﬂhﬁwﬂ. a'r(i'f%f {4methancsulphonylpipessaiem; ¢
obstructive a.ynmﬁﬁnqmwl)pfpaﬁahé;ergy such as eczema, contact dermatitis,
atopic dermatitis, urticari eczematoi d dermatitis or rhinitis, a

nyper sensi t 1 GO{RH-Gof-diEhloepbemyisI-{iut-fighaherzoy)) 33 Fhidmphsmerdpbimybase such
as angi na orpigg,mqulﬁzgjdﬁgﬁ%{,mﬁyl@ﬁgyd{ngr ative disorder such as cancer or
pr

a di sorder involving T1broblas feration, a fibrosing or collagen

di sease such+x3®e L €3-chlorabenzoyl)ScSidrdighioroplicnyd) iSe3 e(Hinsthanesulphbhylpiperazin-1-
synpat het i coﬂ%ﬁ;&;&pﬁ&uw@@;ﬁ eul der/ hand syndrone, an addiction disorder
m <

such as alc I'ST refated somatic disorder, a peripheral

neur opat Ey s(d@-B(lb)sl-Ue’;nbﬂt:i-(S,Mdiuhlomhl dnyl)-meqs@ﬁmh 'nomﬂaiallgjvlﬁ:roﬁﬂ)pl piffetiliine;
neur opat hy, a er ' eural gi a.o st -herpetic_ neuralgia, a

neur opat hol o?jﬁd%ﬁhf’?&?@gi'@ﬁaﬁ ”%W%%@péﬁ 'é%?@&é%zé‘}'lﬂ(ﬁ%w' s di sease
or nul tipl e Aprepyd)piperidife;di sorder rel ated to i mMmune enhancenent or
suppressi on syc s systen].c | upus erythematosis, a rheumatic di sease such
as fibrosit i@a‘%@m%”&ﬁ%ﬁ?c‘&&?&ésﬂé nic pain, migraine, an opthalmc
di sease such as proliferative retinopathy, occular inflammtion, '
conjunctivitis, a bladder disorder, or a viral disease such as influenza or
a cold. 2721 A phapraseutionlompagition,comprising @ Famperndion salt dceording toanyprededing

{her eof a;_?&ﬁiﬂ@&ﬂwvﬂh%@rﬂac&ﬁﬁmyj&%ﬁ@ﬁﬁ%@oﬁj%ﬂrgmund of formila

22. A compound or salt according to any one of claims 1 to 20, or composition thereof

according to claim 21, for use as a medicament.

23. The use of 2 compound or salt according to any one of claims 1 to 20 for the manufacture
of a medicament for the treatment of a disease by producing an antagonist effect on a
tachykinin'acting at the human NK,;, NK, or NK; receptor, or a combination of two or more

thereof.

24. The use of a compound or salt according to any one of claims 1 to 20 for the manufacture
of a medicament for the treatment of an inflammatory disease such as arthritis, psoriasis,
asthma or inflammatory bowel disease, a central nervous system (CNS) disorder such as
anxiety, depression, dementia or psychosis, a gastro-intestinal (GI) disorder such as functional

bowel disease, dyspepsia, irritable bowel syndrome, gastro-oesophageal reflux, faecal



with a compound of formula (111), where X[err] —A—A{err],” Xand R are as

defined in Caiml, and Zis a suitable |eaving gr “mocegs

for maki ngWo 2gsiund of fornula (1) or salt ther mn “"’I “ | OTm 1
L

conprising reductive amnation of a co ound of f el ow, _
[err] wherein X err], A and Ar[err] are as defined in claim
1, with an am ne of theforrmla(lll) as defined in claim?27, or a salt

t her eof . inéShtinénde) VHES, ldefiiveBilitia r CrohAERNead. Hhisdael EibA woﬁu%@b%aﬁﬁkt

thereof as defined in claim 1 conprisin reaction of a conp

formula (V1) Ruips Ar etherayeass PRSitye Gram Resative RActeria, a urogenital tract disorder such as
incontinence, hyperreflexia, impotence or cystitis, a pulmonary disorder such as chronic

obstructive airways disease, an allergy such as eczema, contact dermatitis, atopic dermatitis,
urticaria, eczematoid dermatitis or rhinitis, a hypersensitivity disorder such as to poison ivy, a
vasospastic disease such as angina or Reynaud’s disease, a proliferative disorder such as
cancer or a disorder involving fibroblast proliferation, a fibrosing or collagen disease such as
scleroderma or eosinophillic fascioliasis, reflux sympathetic dystrophy such as shoulder/hand
syndrome, an addiction disorder such as alcoholism, a stress-related somatic disorder, a '
peripheral neuropathy such as diabetic neuropathy, neuralgia, causalgia, painfut neuropathy, a
burn, herpetic neuralgia or post-herpetic neuralgia, a neuropathological disorder such as
Parkinson’s disease, Alzheimer’s disease or multiple sclerosis, a disorder related to immune
enhancement or suppression such as systemic lupus erythematosis, a rheumatic disease such as
fibrositis, emesis, cough, acute or chronic pain, migraine, an opthalmic disease such as
proliferative retinopathy, occular inflammation, conjunctivitis, a bladder disorder, or a viral

disease such as influenza or a cold.

25. A method of treatment of a human or non-human animal which comprises producing an
antagonist effect on a tachykinin acting at the human NK;,, NK; or NKj receptor, or a
combination of two or more thereof, which comprises treating said human with an effective
amount of a compound or salt according to any one of claims 1 to 20 .or a composition

aaccording to claim 21.

26. A method of treatment of a human or non-human animal which comprises producing an
antagonist effect on a tachykinin acting at the human NK,, NK; or NK; receptor, or a
combination of two or more thereof, which comprises treating said human with an effective
amount of a compound or salt according to any one of claims 1 to 20 or a composition
aaccording to claim 21, where the disease is an inflammatory disease such as arthritis,
psoriasis, asthma or inflammatory bowel disease, a central nervous system (CNS) disorder
such as anxiety, depression, dementia or psychosis, a gastro-intestinal (GI) disorder such as
functional bowel disease, dyspepsia, irritable bowel syndrome, gastro-oesophageal reflux,
faecal incontinence, colitis, ulcerative colitis or Crohn’s disease, a disease caused by

Helicobacter pylori or other urease positive Gram negative bacteria, a urogenital tract disorder
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[err] where Xerr] , A Ar[ferr], X and R are as defined i+n—-Cai-mI and
Z[err] is a suitable |eaving group. 30. A process for ound
of fornul awiddomgsisal t thereof as defi rge}d inclaiml %ﬂ\!&%t ion

of a compound of formula (VII1): [err]
Arferr], X and R are as defined in O aiml. 31. A process for meking a.
conpound of fornmula (1) or salt thereof as defined in clal m 1 conpri sing

reacti on of a conpound of fornula, (IX), tha

nucl eophi | ¢ fushgemeontinencsghyperrefleia, mpatenge, orcyskitis EPWPFP' dl‘sR"deA?‘{c
and R are asg é@ﬁ‘sq'ucm}erhnga% Bschsé BH anu?gy &cﬂﬁ@é&lma,%oﬁtﬁ&‘&eﬂﬁhtﬁ&%

32. A process maki ng a compound of formula (1) or salt thereof "as
defined in cdlqmnutis, urticamg, e¢zsimatpid mwmrdm@s.@dwpmﬁmtyﬂ@pm suck 2§ to

poison ivy, a vasospastic disease such as angina or Reynaud’s disease, a proliferative disorder
such as cancer or a disorder involving fibroblast proliferation, a fibrosing or collagen disease =~
such as scleroderma or eosinophillic fascioliasis, reflux sympathetic dystrophy such as
shoulder/hand syndrome, an addiction disorder such as alcoholism, a stress-related somatic
disorder, a peripheral neuropathy such as diabetic neuropathy, neuralgia, causalgia, painful
neuropathy, a burn, herpetic neuralgia or post-herpetic neuralgia, a neuropathological disorder
such as Parkinson’s disease, Alzheimer’s disease or multiple sclerosis, a disorder related to
immune enhancement or suppression such as systemic lupus erythematosis, a rheumatic

disease such as fibrositis, emesis, cough, acute or chronic pain, migraine, an opthalmic disease
such as proliferative retinopathy, occular inflammation, conjunctivitis, a bladder disorder, or a

viral disease such as influenza or a cold.

27. A process for making a compound of formula () or salt thereof as defined in claim 1

comprising reaction of a compound of formula (II):

an (1

with a compound of formula (IIT), where X', A, Ar', X and R are as defined in Claim 1, and Z

is a suitable leaving group.

28. A process for making a compound of formula (I) or salt thereof as defined in claim 1

comprising reductive amination of a compound of formula (IV) below,



[err] with a reagent of formula X -A-NH2, where Z[err] and Z[err]

are_l eaving groups and where X err], A Ar X and R are as defined in
Claim 1. process for making a conpound of forrrul a @é’l‘lﬁhﬁlﬁh‘h
t hereof as %8??’% inclaiml where R8s -N Y -

[err] where Y is NCO(C[err] alkyl optionally substltuﬂW%ﬂe or nor e

hal ogen), NCO err](err] alkyl optionally substituted b
hal ogen), NSO err](Cerr]al kyl optionally substituted by(ﬁmr\ “ﬂ‘&gﬁ‘mﬂ“\

hal ogen), NCCaryl, NCJerr]aryl, NSO erg NSO err] (
optionally substituted by one or  norej hal NCH[err]aryI

N(C err]al kyl optionally substitulxedb,yN ne-~s e hal ogen),

NCH err] ([ err] cycl oal kyl), A éo ri5|r1g reaction of a

conpound of forrmula (1) as defined in clai mi;h wherg R is -N Y or
-N Y :
av)
wherein X', A and Ar' are as defined in claim 1, with an amine of the formula (III) as defined

in claim 27, or a salt thereof.

29. A process for making a compound of formula (I) or salt thereof as defined in claim 1

comprising reaction of a compound of formula (VI) with a compound of formula (VII),

X—R
X nf
\A P@.\/\/N
! :
(vip D

where X', A, Ar', X and R are as defined in Claim 1 and Z' is a suitable leaving group.

30. A process for making a compound of formula (I) or salt thereof as defined in claim 1
comprising reduction of a compound of formula (VIII):

X, Eijv\/ BI::I/
Ar'
(vim)

where X', A, Ar', X and R are as defined in Claim 1.

31. A process for making a compound of formula (I) or salt thereof as defined in claim 1

comprising reaction of a compound of formula (IX),



as appropriate, and Yis NH with a reagent of fornmula [(CJerr] alkyl™—
optionally substituted by ~ one or nore hal ogen)CO-, (C [err] lmm)mlu

opt i onal | yw®¥afgriggut ed by one or nore | ogen)CJ err], (C[e I"”"I,””",
optionally substituted by one or nore | ogen) S err] -,

arylCJerr], arylSJerr]-, (err] alkyl optionally substltuted by one or

more hal ogen)SOerr], arylCHerr]-, ((err] alkyl optionally substituted
by one or nore hal ogen)-, or (Cerr] cycloalkyl)CHerr],-]1-Z[err], where

Z[err] is a suitable |eaving grou 34. A proc for making a
compound of formula (1) or sal{ theyeof |as defi nec Claiml where Ris
-N Y or -N Y whére, LN of a correspondi ng
conmpound where Y is NCCIerr](C(CH[err )Eerr]) aci d. 35. A
salt of the formula (V), .

X-R [err] where Xerr], A Ar[\'é‘rr], X and R are as defined in
Caim1, and Y is the counterion of an aciax)HY. -

with a nucleophilc reagent acting as a RX™ “synthon” where X!, A, Ar', X and R are as defined
in Claim 1 and where Z? is a leaving group.

32. A process for making a compound of formula (I) or salt thereof as defined in claim 1
comprising reaction of a compound of formula (X):

73 X—R

A

z‘

with a reagent of formula XI-A-NH2, where Z° and Z* are leaving groups and where X\, A,
Ar', X and R are as defined in Claim 1.

33. A process for making a compound of formula (I) or salt thereof as defined in claim 1 where
Ris
—N Y
__/
or
/\
B N\//Y
where Y is NCO(C,.¢ alkyl optionally substituted by one or more halogen), NCO,(C,_¢ alkyl
optionally substituted by one or more halogen), NSO,(C,.¢ alkyl optionally substituted by one
or more halogen), NCOaryl, NCO,aryl, NSO,aryl, NSO,(C,.4 alkyl optionally substituted by

one or more halogen), NCH,aryl, N(C,.¢ alkyl optionally substituted by one or more halogen),
or NCH,(C;_; cycloalkyl),



36. A conpound of formula (VI) [err] where Ar[err], X and R are as’
defined in Cdaiml, or a salt thereof. 37. A conpound of formulra{vHH4)--

[ err 1 wodhneg Xlerr], A Aferr], Xand Rare as d ﬂ ' ,
or a salt thereof. 38. A conpound of P or mul a (rx, ﬂmm mu" Im@mre
Xerr]A and Ar[err] are as defined in Claim1l and V\,hereZ[e?r]Liy as I ng
group, or a salt thereof. .

comprising reaction of a compound of formula (I) as defined in claim 1 where R is

or

as appropriate, and Y is NH, with a reagent of formula [(C,_s alky] optionally substituted by
one or more halogen)CO-, (C,.¢ alkyl optionally substituted by one or more halogen)CO,,
(C,.5 alkyl optionally substituted by one or more halogen)SO,-, arylCO-, arylCO,-, arylSO,-,
(C alky! optionally substituted by one or more halogen)SO,-, arylCH,-, (C,_¢ alkyl
optionally substituted by one or more halogen)-, or (C;_; cyc]oalkyl)CHz-]-Zs, where Z isa
suitable leaving group.

34. A process for making a compound of formula (I) or salt thereof as defined in Claim 1

where R is

where Y is NH by reaction of a corresponding compound where Y is NCO,(C(CHj);), with an

acid.

35. A salt of the formula (V),

X—R
X, CI\/\/ )
r Y’ '

™
where X', A, Ar', X and R are as defined in Claim 1, and Y~ is the counterion of an acid HY.

>
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36. A compound of formula (VI)

3 {llll

where Ar', X and R are as defined in Claim 1, or a salt thereof.

37. A compound of formula (VIII):

where X', A, Ar', X and R are as defined in Claim 1, or a salt thereof.

38. A compound of formula (IX),

where X!, A, and Ar’ are as defined in Claim 1 and where Z*isa leaving group, or a salt

thereof.



