WD 97/ 25322
PCT/ EP96/ 05613 3- AZETI DI NYLALKYLPI PERI DI. NES OR - PYRROLI DI NES AS
TACHY! KI NI N ANTAGONI STS This invention relates to therapeutic

agents, speciy{,&g@;gﬂz azetidinyl al kyl derivatives of N substi H:%ﬁsg Diski00€en
‘het erocycl es, and to processes for the preparati.on of, interne ia?es used

in the preparati 6AZEIPINYLAPDFLARERITEINED OR SR YRROYITINES ASSTACHYKININANTAGONISTS
het er ocycl es. I nt ernational Patent Publication Nunber WO 96/ 05193
di scl oses various (azetidin-1 -ylalkyl) lactans as tachykinin antagonists.
The present het erDuigdhentianeelatesigdhesapeuté agentsyspeavifically apstiditiialRy|

neur oki nin A (] AV , tance P, actin t the
human neur o kF%}'{'\I@%ef %ﬁt{{eﬁi]s)%d?ﬁgﬂﬁ%%h rf?qggf %1?% rqr]cfto(ﬂr ORRSES Wq’ﬁﬁﬁ -3 (NK3)
recéptor, orprpacatitna intermuddidtes used imtte prepamtibn of eonRIsRioPE EOhRENiAG S
therefore usefal forfprev«ﬁ% n&?r treating an inflammtory di sease such as
arthritis, pg'a f“ﬁg?g,'sé@’t" rBFYqeE| anmat ory bowel disease, a central
nervous system ( ONterndiicndl feteriPblieatiorn Nufiber WO B62051 93 dis 68\ idrfue "
psychosi s, a gastro-i di sorder such as funct'isonal r%dor%g

L) %?)ti nal ('Glt)
di sease, i rr(32ghfB-17¥ Jactamsras taghyinip astaganisi§eal refl ux, faecal
i ncontinence, col Thé pré¥enthetefodycilisShasitagoribts 8AERhGRHMEdinBldifg! | cobact er

pyl ori or other ureaseNooleve gram negati1 ve_bacteria, a urogenital tract

di sor der supﬂe‘é@ki"‘l’fbﬁr( Wn‘&%‘,’mhiyﬁbgr( x@’_&? Suhﬁev@meea@tmwm humana
pul monary di A@iRIniSYGNKRE neUFAKHIR-2ARK) BF hoBKRI- SR, les6a5E oran 2l | er 0y

such as eczenn, pontact rmatiti s, atoplc der ma , urtic
eczemat oi d deembination ohiwe ar more thergofayihe betarmayrigstare thereforeusefutior as

oi son ivy, SR nASi ' ud.s. di sease, a
Br olifer a%/i V@eﬁ?émgf{rgﬁ% éargﬁglgncer 968 'gagﬁit?cé‘gérs %@Fﬁ/g?\%ﬁgﬁ%%ﬁl"&%t
proliferati ofr inflammatory bayel disssise a3 eantiainerdeusssystern {CAIS) disocharsachmas

choul der / hand™iS¥ 8p8sion; g fohtiof HERFSH, b GalkRinaRite Folf Bebider such o
rel ated sormaas$ funsticoaldmwel disease pivsable baywel syadromss gaktresesopitageatrefiux, .
neur al gi a or PagaihEplineBU et Br chohAs theddSl € BREAYs cRuctd Ty BEfdiBackrc , o
Al zhei ner' s pylge as ethar unedse ;pﬂsiti\@cgrannségativa baicteviag arurogeritabiadtalisordene .
Sy lerCHP GBS Bidu e Bk BL B RSB B o
m grai ne, ansught asthionichbstrastive aitkays diseaseé, famr allerg\esucti assphidy cohtilct uenza
or a cold. dermatitis, atopic dermatitis, urticaria, eézamatoid dermatitis or rhinitis, a |
hypersensitivity disorder such as 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 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, influenza or a cald.

REPLACED
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present der {ad, are particularly potent and sel ective j.sts of
t achyki ni ns, |nc¥ ?ll ng NKA, NKB and Substance P, acting aﬁ’&gﬂﬁgﬁgn

NK[err], NK2 and NK3 receptors or conbinations of two or nore thereof.
They are -particularly useful for treating or preventing an inflanmatory
di sease such as arthritis, psoriasis, asthma or ‘i nflammatory bowel

di sease, a central nervous system (CNSy di sorder such as anxiety,
depression, denentia or psychosis, a gastrointestinal (G) disorder such
as functional bowFe ﬂle%eﬁl&ﬁnvawestablpenhow po&ymakﬁd)ﬁaectgé%tntaymgphageal

fl f t t al
ot b sor dvtechonas Tidine Kol fr SUitncs P 2cRG A badiyman SBer such

as chronic ONKEhhétNKé&eaéﬁtM\ﬁY&démt@ns onwal drevidhe thérdef Breyefgema, contact
dernmatitis or rhinitis, i/{ ersenS|t|V|t di, sgrder such as poi son |vy a

peri pher al ngﬁ?'ﬁﬂafm&/‘sgfﬂ@ﬁr gamga?féi"PY:eWB atpp| fisgagesuch@susal gi a,

pai nful neur awttsypsanéﬁmsmap@tmﬂamuf &@el%seﬁ@éta BétRehbfoufeur al gi a,
cough or acute or chroni ¢ pain Eresent invention provi des

conpounds of systemd{GNR) idisorder such as anxiety, depre sion, dementia or pf)@ho]sns a and
t he phar naceFastFoainkéetﬁSf@ﬁ a@bﬁeﬁakcth%stfbﬁmam bawém%ase mitab ‘Bf" S

Cerr]-Cerr cl oal k or Clerr]-derr] sal derr]
al kyl ~ bei ng 5}613;%31 gastro-oesophagw peftux; 2eeq lwnfm%r&eocolmé:@oﬂrohn s

-Co( ([ err] - gsgagd, )a @bb&ﬁn uga@trd.&crgmch aEYri‘doﬂﬂJ\é’d@e 9 cysiitis, adamantyl ,

aryl or hetf[err], Sai err]-Clerr] cycloal kyl being optionally
substituted Bylmpn@nf legmeswquow@hSMéaéﬁwém disease, ageberglr om Jerr] -

Cerr] alkyl gu& & é&ﬁeﬁ[f rc%l EV Gémakiby br rhgxtﬁsr E]Hyﬁﬁéﬁlxtlﬂy%demwxy’

fluoro, fluoro((err
fluoro(C errps epﬁpn}\)mlamxsp eral neuropath;qsucg\ ax;ll@bet@qeewqathy, neuralgia,

causalgia, painful neuropathy, a bumn, herpetic neuralgia or post-herpetic
neuralgia, cough or acute or chronic pain, |
The present invention provides compounds of the formula:-

r}<_ N(>_x1_nz
R\ A/ N\/(CHZ)m

(I}

and the pharmaceutically acceptable salts thereof, wherein
Ris Cs-Cy cycloaikyk. aryl or C+-Cs alkyl, said C1-Cs alkyl being optionally
substituted by fluora, -COOH, -COO(C1-C) alkyl, C5-C; cycloalkyl,
adamantyl, aryl or het', and said Cs-C7 cycloalkyl being optionally
substituted by 1 or 2 substituents each independently selected from C;-
Ca alkyl, C1-C7 cycloalkyl, C1-C,4 alkoxy, hydroxy, fluore, fluoro(C+-Ca)
alky! and fluoro(C,-Ca)alkoxy;
Ais CO or SOy;
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3 R is phenyl, benzyl, naphthyl, thienyl, benzothienyl or indolyl, each
optionally swaeizsszed by 1 or 2 substituents each i ndependmrwErssssdiect ed
fromderr]-Cerr] alkyl, (Jerr]-Cferr] al koxy, halo and trifl uoronethyl;
Rlerr] is -COerr]Herr] -CONRerr]Rerr], -CONRlerr](Cerr]-Cerr]
cycloal kyl), -NR[err]((errt-Cerr] alkanoyl), -NRerr]Rerr],
-NR[err]CONR[err]R[err], (Cerr]-Cerr] gycloalkyl-Cerr]- C[err]
alkyl)Rlerr]N-, (Cerr]-Clerr] cycloalkyl- Cerr]-Clerr] aIkyI)[err]N—

oy N 99 Bepab bR AR e dargp e p LS %CLS&JJauS[ e
-N(aryl) ( SO eubb@lwd By Coee slibstitiéonty eaclﬂ?{d@péﬂden{lﬂs@[e&fdd] frésh @, alky

cycl oal kyl rr het[err] or a group of the forrrula -
[)érr] yl., Ci- 4alf(olyh§[§oarlﬂ'ﬁuo omethylI []err] g P

0 Rlerr] and R err] are each
substytut od 15 RyaPey 5@5‘%@@% &e;p a(f e s efaneyl.cr er 1]
ﬁgg' ), am nONR"’NH( Qhé_cdwﬁhér(ds-@ Ktloalkyt-B @@fk&l)ﬂ%?mgl-c%ii&fbénkﬁ[r] or
’ C1-C, alkyl)2N-, -NR®*COCF3, -NR°*SO,CF3, -NR3(S0,C,-Cq alkyl),
-NR°SO,NRR®, -NR(SO, aryl), -N(aryl)(S02C1-Cs alkyl), -OR®, -O(Ca-C,
cycloalkyl), -SO.NR°RS, het® or a group of the formula:-

R? R’ o
“—N W —_— ' —NR? N\ 2
/ ’ N w ’ NR SO;N W ’
ok v
R6

St 1 —N~ "NR —N 5
—N. (W orCH,W) > | NR® |

R?and R* are each independently selected from H and C1-C, alkyl optionally
substituted by hydroxy, C-Ca alkoxy, -S(0)p(Cs-Cs alkyl), amino, -NH(C4-C,4
alkyl), -N(C4-C, alkyl), or het?;

R® and R°® are each independently selected from H, C-C, alkyl and C5-C,
cycloalkyl-C,-C, alkyl, said C,-C,4 alkyl and C3-C; cycloalkyl-C,-C, alkyl being
optionally substituted by fluoro;



Rlerr] and Rlerr] are each independently selected fromH, Cerr]-Cerr]
alkyl and Cerr]-Cerr] cycloalkyl-CJerr]-Clerr] alkyl, said Cerr]-Cerr]

al kyl and rrlaglerr] cycloal kyl-Cerr]-Clerr] alkyl b ally
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Rlerr] is-H {err]-(err]. alkyl, hydroxy, fluoro(Cerr]-Cerr])alkyl or
phenyl, said phenyl being optionally sybstituted by 1 or 2 substituents
each independently selected from{err]-Cerr] alkyl,

quoro(C[errJr Clerr])alkyl, halo, (Jerr]-Cferr] alkoxy and fluoro

(d err] - eRT )Gy alkyl, Iﬁg{cth;] flusrokG-Ch)atkylor peaylosgid pheaylrieing] er r ]

al kox err err |,k err] is
MR e?/r] CR:[[ R io S I:Lﬁxl "f‘?%&férqr% sugﬁﬁéf.vélns]qggu lAda?EE?%Méyfé'cted S ']
-NR[ err] ( SCEeCh ]a%le flubroll eCh)ikgl, kalo) Ci-MiRkaxy jaBdfleord (GRiG)alkederr] ,
-NR[err]CO(C[err]-Cerr] alkyl), -NRerr] CONRlerr]R[err],
-NR[err](SO.err]norpholino), -NRerr](SJerr] aryl),

-N(aryl ) ( SCREIsri,Gluers, IhyBFoyr T:-6k lajioxy,(C-s alkangy! of Ce-Ge alkanoyibay;

[err] Xis (err]-Cerr] alkylene; Xerr] is a direct link or
Cerr]-Cerr] alkylene; Xerr] is adirect link, CO SOerr] or NR err]CQO
Wi 3 et ]hﬂ RAR - r@eas] RSC(NHS , -NBYSDL0 G Slkel), -NRESRENRIRS,

err
GFlorr]| @‘&%@«‘n G HR. o oA SN S e e
CH(m)rphoI i 1N cp&a?lpbregpdwp ofhiormnula; O, S(Oferr], NRerr],
N(Cerr]- C[err] cycloal kyl NSO err](Cerr]-Cerr] alkyl),

NSO err]NRlerr]Rerr], NSO err]CFerr], NSO err](norpholino),
NSO err] (aryl),

oy
—NR*SO,N T

X is C;-C, alkylene;
X' is a diract link or C4-Cg alkylene;
X2 is a direct link, CO, SOz or NR°CO;

W is methylene, CO, CH{OH), C(OH)z, CH(C:-C. alkoxy), CHCOzH, CHCO2(C1-
C. alkyl), CHCONR®R®, CHF, CF,, CH(azetidin-1-yl), CH(pyrrolidin-1-yl),
CH(piperidin-1-yl), CH(morpholino), CH(benzoxazol-2-yl), CHR®, O, S{O)p, NR®,
N(C3-C7 cycloalkyl), NSO(C1-Cs aliyl), NSONR°R®, NSO,CFs,
NSOz(morpholino), NSO(aryl),

NSO;N/\>(CHz)r y

NCONR®R®, NCOR®, NCO(ary!) or NCO2(C1-Cs alky!);

W' is methylene, CO, CH(OH), C(OH), CH(C1-C4 alkoxy), CHCOH,
CHCO,(C+-C, alkyl), CHCONR®R®, CHF, CF», CH(azetidin-1-yl), CH(pyrrolidin-
1-yl), CH(piperidin-1-yl), CH(merpholino) or CHR®;

W2is W', -CH.W'-, -CHWCHo,- or -CHCHWCH2-;



[err] NCONR[ err] Rl err], NCOR[err], NCQOlaryl) or NCerr](Cerr]-Cerr]
al kyl-); Werr] is methylene, CO CHOH), C(OH)[err], CH (err]-Cerr]
al kaxy), CHCQRbbynpssCHCA err](derr]-Clerr] alkyl), CHCCNR[,G&-{,&;B%&Q} CHF,
CFlerr], CH(azetléln 1-yl), CH(pyrrolidin- 1-y|) CH( pi perldln -yl),
CH( nor pholino) or CHRl err]; Werr] is Werr], -CHerr]Werr]-
-CHerr]WH err]- or -CH[erc]CI—|[err]V\CI—|[érr]-' WO 97/ 25322

PCT/ EP96/ 05613 ' 5 ms O,
1 or 2; nis 1 or 2 when Wis other than met hylene and is 0, 1 or 2 when
Wis nethyl ene; pis 0, 1 or2; gis 1or 2 ris 1, 2,3 or 4 "aryl",

used in the definition of R R[err] R err] and W neans napht hyl or phenyl,

each optlonal,lnys@ulq)%trgtuted by (Jerr]-Cferr] alkyl, halo, -ORerr],
fluoro(Cerr]-Cerr])alkyl, Cerr]-derr] al kanoyl, -CONRlerr]Rerr],

-sq err]NRlerr] R err] or phenyl
nis 1 or 2 when W is other than methylene and is 0, 1 or 2 when W is

methylene;
pis0, 1or2;
qis 1or2;
tis1,2,30r4;

“aryl”, used in the definition of R, R* R’ and W, means naphthy! or phenyl, each
optionally substituted by C4-C;4 alkyl, halo, -OR®, fluoro(C;-Ca)alkyl, C2-Cs
alkanoyl, -CONR®R®, -SO.NR°R® or phenyl;

“*het", used in the deﬁnition of R, means thienyl or a 5- or 6- membered ring
heteroary! group containing either 1 or 2 nitrogen heteroatoms or one nitrogen
heteroatom and one oxygen or sulphur heteroatom, each optionally substituted
by 1 or 2 substituents each independently selected from C,-C, alkyl, Cy-C4
alkoxy, halo, fluoro(C+-C, alkyl) and fluoro(C,-C4 alkoxy); '

“het®™, used in the definitions of R® and R*, means a 4- to 7- membered ring,
non-aromatic, heterocyclic group containing 1 or 2 heteroatoms each
independently selected from nitrogen, oxygen and S(O),, said group being
optionally C-substituted by 1 or 2 substituents each independently selected
from C4-C,4 alkyl, C4-C,4 alkoxy and fluoro(C4-C.)alkyl, and said ring nitrogen
heteroatom optionally bearing a H, C+-C, alkyl, C»-Cs alkanoyl, -CONR®R® or
-SO,NR°R® substituent;



"het[err]", used in the definition of R neans thienyl or a 5- or 6-
nmenbered ring heteroaryl group containing either 1 or 2 nitrogen

het er oat ons Wiy 9msg22ni t r ogen het er oat om and one oxygen or s /05613

het er oat om each optionally substituted by 1 or 2 substituents ‘eaC

i ndependently selected fromerr]-Clerr§ alkyl, CJerr]-Clerr] alkoxy,

hal o, fl uoro(C[erqr] -Cerr]~-alkyl) and fluoro(Clerr]-Cerr] al koxy);
"het[err]", and &bt nusdtrindré befitidicst ¥ mBhRs h eho- nga4- to 7-
menbered ri g ngn-arp tic, heterocycl ?é grﬁa(;ggﬁ%()n g’ieﬁ%%gf:jdg%gb&‘l@ked, )
het er oat ons” EXCHCT RALHE PRY! 8EUPQOBERIRING fFORT T tood Bitrogen ngtatoatoms,

S(Oferr], whicHigo algi ' W L . substituents
egc%[i nd]epen ent|lge¥lplg{ehl egfggst??%%q&agyrf% err dz%iiﬁ%lj, B%Pé'?'?ﬁry.%f’ r] al koxy
and f1 uor o( ¥{SHENEY @ach indemrgndentiy gelegfed fiarm§ 1-hiatalkyl ducreamd tairo(C, -

optionally Ogamyng a H Cerr]-Cerr] alkyl, (err]-Cferr] alkanoyl,
-CONRerr]Rerr] or -SQerr]NRlerr]R err] substituent; g WO 97/ 25322
PCT/ EP96/ 05613 6 and

"het ", [ it i Lo ti | | .
penzo fused, N Lr e o s o e A Mgk, bR e1doso om 1

to 4 nitrogdif akylealsensandalioxn areupsmontaining shreeibs trioreit &hon iasths! 8hgg | N
the b - f ' , - ' - h i dent | | ect ed
1 om O or 112 RoyPQFdupg Bonidiyida Rlur Br 2 EAME M SN be BireRBRIoy © oo O

In the aborapehedehaibns, the term "hal 0" means fluoro, chloro, brono or
iodo and al kyl, al kyl ene and al koxy groups containing three or nore carbon
atons and al kanoyl groups contai ning four or nore carbon atons can be

strai ght- or br diteiesably Rdsaryl, Cs-C; cyclodliyd foptierily st'stﬁuﬁa)Hy,ﬂUGE@a,rd;BC[ err]
cycl oal kyl ©p4i @m;'t_t fluoro or CJerr]- C6 al kyl substituted
by C3-C7 cyc‘f)og?@%mu & Eﬁlggce!g%lhéf erably, R is phenyl optionally
substituted by Clerr]-Cerr] alkoxy, Cerr]-Cerr] cycloal kyl optionally

DSt Lyt ed by haraThoRtat, 4 lonan dhuoRbly dustiifild b6 2E, B o1 L er ]

Ca-Cy7 cycloalky! optionally substituted by fluoro or C-Cg alkyl substituted by C5-C;
cycloalkyl. g

Most preferably R is phenyi, _2-metho§<yphenyl. cyclopropyl, cyciohexyl,
4,4-difluorocyclohex-1-yi or cyclopropyimethyi.

Preferably, A is CO.

Preferably, R' is phenyt optionaily substituted by 1 or 2 halo substituents.

More preferably, R' is phenyl optionally substituted by 1 or 2 substituents
each independently selected from fluoro and chioro.

Yet more preferably, R' is phenyi, 3,4-difluorophenyl, 3-chlorophenyi, 4-
chlorophenyl or 3,4-dichlorophenyl.

Most preferably, R'is 3,4-dichlorophenyl.

Preterably, R? is -CONR®R*, -CONR®(C3-C; cycloalkyl), -NR®R®, het® ar a
group of the formula;-



Most preferably R is phenyl, 2-methoxyphenyl, cyclopropyl, cyclohexyl,

4, 4- dlfluorocyclohex- 1-yl or cycl opropyl net hyl . Preferably, Ais
CO. - Preferably, Rerr] is phenyl optionally substi %.or 2
hal o subst it JERTES22 " More preferably, Rerr] is phenyl optlonaf
substituted by 1 or 2 substituents each Vndependently sel ected fron1f|uoro
and chl oro.- Yet nore_preferably, Rl is phenyl, 3,4-difluorophenyl,
3-chl orophenyl, 4- chl orophenyl or 3;4-dichlorophenyl Most _
preferably, Rerr] is 3,4-dichlorophenyl. Preferably, Rerr] is

Rl err (C[err] err] cycloalkyl), -NRerr]Rerr],

-CONR[err]Rerr],
ng t he rrrul a: - WO 97/ 25322

het[err] or a group

PCT/ EP96/ 05613 [err] where R ey, nd R[ err] are
each independent |4-XsetNct edwfrom ClerN] - [ W r] &FkytMNn RE - err]
al kyl substituted by hy r Cerr] rr] al koxy, r] and Rlerr] are

each independently sgls€cte TmH derr]-Cerr] alkyl optionally
substituted by fluoro and CJerr]-Cerr] cycloalkyl-Cerr]-Cerr] alkyl,

Rlerr] is H wherk BX¥n®R* phesadh infépandenilyssdlyeted frgmaC, cL ailky] afd err

SN Sl e o e A S

CHN | kyl
CHNE[[ E:H R[emé'i[eefr] err] e éhH, C @i'ﬁ%@bbﬁdfﬁﬂ{l@ﬁtﬁdtﬂt@d bi'ﬂ%l%rérid al kyl),

NR[ er r ], NSO[ &stGz(grioafiyl-Cy-6r ?!‘Y'a?qkiﬁ ')" NS&Y F}"Rﬂ'eﬁr JSpydrexy, or Ce'cs
NSO[ er 1] (mor aikahb biiexy, wmi rehh%ﬂ{mh) d}lﬁﬂﬁ@rcnﬂi(c,mwwb JCHE
Ncqerr](C[err err mg Wis of ersthan rrethylene
and is 0 or £ 2{C1-Cq alkyl) (benzoxazol 2-yl) CHNRR", CHNR"COR?®,

CHNR®(S0.C;-C. alkyl), CHNR®COOQ(C4-C4 alkyl), O, S(O)g, NR®,NSO,(C;-Cy

alkyl), NSO.NR®R®, NSOz(morpholinc), NCONR®R®, NCOR®, NCO(aryl) or

NCO,(C:-C, alkyl), nis 1 or 2 when W is other than methylene and is 0 or 1 when

W is methylene, and pis 0, 1 or 2.

More preferably, R? is -CONR’R?, -CONR®(C4-C7 cycloalkyl), -NR’R?, a N-
linked, 5-membered rihg heteroaryl group containing 1 or 2 nitrogen heteroatoms,
ora groub of the formula:-

RS R7 0,j
—X2—N w , —N w or "'N@"Rs

/H
oe”

where R® and R* are each independently. selected from methyl and C,-C, alkyl
substituted by hydroxy or methoxy, R® and R°® are each independently selected
from H, methyl, trifluoromethyl and cyclopropyimethyl, R’is H, hydroxy or phenyl,
R® is hydroxy or acetyloxy, W is methylene, CH.(OH), CHOCH,, CHF, CO,
CHOCH,CHa, CHO(CH,)2CHa, CHOC(CHa)s, CHCO.H, CHCO,CH;,
CHCQO,CH.CH3;, CH(benzoxazol-2-yl), CHNHz, CHNHCHz(cyclopropyt),



Wis nmethylene, and pis 0, 1 or 2. More preferably, Rerr] is
-CONR[err]Rerr], -CONRerr](Cerr]-Cferr] cycloalkyl), -NRerr]Rerr], a

N- inked, Syd®/Maesed ring heteroaryl group containing 1 GcrArdédselgen
het er oat ons, or a group of the formula:- [err] wher e

Rlerr] and Rl err] are each independently selected from nethyl and
Cerr]-Cerr] alkyl substituted by hydroxy or nethoxy, Rlerr] and Rlerr]
are each independently selected fromH, 8rethyl, trifluoronethyl and .
cycl opropyl et hyl , R['err] is H, hydroxy or phenyl, R err] is hydroxy or

acet yl oxy, err]CH err],
CHO(>C/:H[ )é?/r] ﬁgﬁﬁ er'r eWﬁ)EF% ?dlé)t%(oﬁg "p@gq er]r] CI[—|[ er]r] ,
CHC er r] CH € lepvrqpyi)mmethﬁomr\m NEP2NEGK] NSORN(CHa),,

g;_'}'fg;gg; B%gﬁ%@zﬁ%r‘ﬁﬂéﬂm@) NCONH, JEBNHERZNCOCH,, NCOCF,, NCO(@henyl) or

CHNHCOCH[ er r NCORIHIE a7 is | 1GH2whén WOldMit@E[than inéfr@ldnerarid)is oror]t, wkarS(O) [err],
S o D R R R
NCONH[ err], NCONHCH[  err], NCOCH err], NCOCF[err], NCO phenyl) or
L) SO NS aro, ' S-SRl e oG 21 1
preferably, Gﬁc&nhe}cylcarﬂ&n(n?& e (Zhiopdrextylesy))-Nhmethyiarhiney e 8ahytiro
et hyl pr opy! TSROTREPRYSmRBYRER N o av - PR B g sz ez
yl, 3- hydroxylp&-hyd}dxylpyrro’udmh.ypp@enuﬁmy{,lz esdumeﬁzyﬁrpénmthyﬂ gi peridin-1 yI
A Gt RGN AT AT A
4- ('t - but oxy) ethpeypipkritirl-134, 4-@h-propoxy)piperidin-1-yl, 4-(t-butoxy)piperidin-1-yl, 4-
carboxypiperidin-1-yl, 4-methoxycarbonylpiperidin-1-yl, 4-
ethoxycarbonylpiperidin-1-yl, 4-(benzoxazol-2-yl)piperidin-1-yl, 4-
aminopiperidin-1-yl, 4-cyclopropylmethylaminopiperidin-1-yl, 4-
acetamidopiperidin-1-yl, 4-methanesulphonamidopiperidin-1-yl,
4-(t-butoxycarbonylamino)piperidin-1-yl, morpholino, 2-phenylmorpholino, -
homomorphoeline, thiomorpholino, 1-oxothiomorpholino,1,1-
dioxothiomorpholino, piperazin-ﬁyl, 4-methylpiperazin-1-yl, 4-
cyclopropylmethylipiperazin-1-yl, 4-methanesulphonylpiperazin-1-yl, 4-
aminosulphonyipiperazin-1-yl, 4-methylaminosuiphonyipiperazin-1 -vi, 4-
dimethylaminosulphonylipiperazin-1-yl, 4-morpholinosulphonylpiperazin-1-yl, 4-
carbamoyipiperazin-1-yl, 4-N-methylcarbamoylpiperazin-1-yl, 4-acetylpiperazir
1-yl, 4-trifluoroacstylpiperazin-1-yl, 4-benzoylpiperazin-1-yl, 4-(t-
butoxycarbonyl)piperazin-1-yl, pyrrolidin-1-ylcarbonyl, piperidin-1-yicarbonyl, =
oxomorpholino, 3-hydroxy-8-azabicyclo[3,2,1]oct-8-yl, 3-acetyloxy-8-
azabicyclo[3,2, 1]oct-8-yl, 4-flucropiperidin-1-yl or 4-oxopiperidin-1-yi.

Most preferably, R? is 4-aminopiperidin-1-yl, 4-carboxypiperidin-1.-yl, 4-
hydroxypiperidin-1-yl, morpholino, 1-oxothiomorpholino, 4-



car boxypi peridin-1 -yl, 4-methoxycarbonyl piperidin-1 -yl, 4-

et hoxycar bonyl pi peri di n-1-yl, 4-(benzoxazol -2-yl)piperidin-1-yl, 4-
am ropi peridin-t-yl  4-cycl opropyl net hyl am nopi peridin-1-yl . 4-
acet am dopi pé’Y?&’r’%‘:’if -yl, 4-met hanesul phonam dopi peridin-1 gq}fzwmssm
4- (t - but oxycar bonyl am no) pi peri di n-1-yl, norpholino, 2-phenyl norpholino,
honmonor phol-i no, thionorphol ino, 1 -oxothionorpholino, 1,1 -

di oxot hi onor phol i no, piperazin-1 -yl; 4-nethylpiperazin-1 -yl, 4-

cycl opropyl net hyl pi perazi n-1-yl, 4-met hapesul phonyl pi perazin-1-yl, 4-
am nosul phonyl pi perazi n-1-yl, 4-nmethyl am nosul phonyl pi perazi n-1-yl, 4-
di met hyl am nosul phonyl pi per azi n-1-yl, 4-norpholinosul phonyl pi perazin- 1-yl,
4- car banoyl pipmsaichengipiperazin-Nyhel-imgtheaesupbynyipiperaain: tyll 4y | |

4- acetyl pi pe | - =t hl oFTorIAVANI ' - .

4- benzoyl pi pg%gﬁf)ii aﬁrﬂnflé EglpﬁoryélgéMgﬁ?@ig%ﬁ%ﬂ@f%}: Qg’%’ﬁﬁ’? ?—zﬁﬂ'?'y!’

pyrrol i di n- 1éylueeattiraridin-11yl pes-oddpipardindatbonyl , b- oxonor phol i no,

3- hydr oxy- 8- azabi cycl o[ 3, 2, 1] oct-8-yl, 3-acetyl oxy- 8-

azabi cycl o[ 3, 2, 1] oct-8-yl, 4-fluoropiperidin-1-yl or 4-oxopiperidin-1 -yl.
Most preferably, Rietemably| X idethylenemr pespyene: 1-yl , 4-car boxypi peridin-1-yl,

4- hydroxypiperidin-1 -yl, norpholino, 1-oxothionorpholino, 4- WO
97/ 25322 :
PCT/ EP96/ 05613  Preferably, X' is a direct link. 9

am nosul phonyl pi perazi n-1-yl, 4-nethanesul phonyl pi perazin-1-yl, 4-

met hyl am nosul phonyl pi perazi n-1-yl, 4-norpholinosul phonyl pi perazin-1-yl,
4-f1 uor opi peri di nPrbtgrablyy X#isaxdipapénk.di n- 1-yl . Preferably, Xis
et hyl ene or propyl ene. Preferably, Xerr] is a direct link.
Preferably, Xerr] is a direct link.

Preferably, mis Qor 1. .

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

Suitable acid addition saits are formed from acids which form non-toxic
saits and examples are the hydrochloride, hydrobromide, hydroiodide, sulphate,
hydrogen sulphate, nitrate, phosi::hate, hydrogen phosphate, acetate, maleate,
fumarate, lactate, tartrate, citrate, gluconate, succinate, benzoate,
methanesulphonate, benzenesulphonate-and p-toluenesuiphonate salts.

Suitable base salts are formed from bases which form non-toxic salts
and examples are the aluminium, calcium, fithium, magnesium, potassium,
sodium, zinc and diethanolamine salts. |

For a review on suitable saits see Berge et al, J. Pharm. Sci., 66, 1-19
(1977).

A compound of the formula (I} may contain ocne or more asymmetric
carbon atoms and may therefore exist in two or more stereocisomeric forms.
The present invention includes the individual sterecisomers of the compounds
of the formula () and mixtures thereof.

Separation of diasterecisomers may be achieved by conventional
techniques, e.g. by fractional crystallisation, chromatography or H.P.L.C. of a



Preferably, mis 0 or 1. The pharnmaceutically acceptable salts of
t he conpounds of the formula (lI) include the acid addition and the base
sal ts thergqf Suitable acid addition salts are fpcrmegshsamn aci ds
whi ch for Wﬁ&?ﬁ?‘-‘a&. c salts and exanples are the hydr ochl ori de,
hydr obr om de, hydroi odi de, sul phate, hydrogen sul phate, nitrate, phosphate,
hydr ogen-phosphate, acetate, maleate, fumarate, lactate, tartrate, citrate,
gl uconate, succinate, benzoate, nmethangsul phonate, benzenesul phonate. and

p-t ol uenesul phonat e sal ts Sui tabl e base sal ts are forned from bases
which form OrntOXICS s_and exa sfﬁi umnlgI caIC|urn
it hium . negREelsTRers snes Bha cRBRPRR ok formilh ) ot%aiBEle alotal t .

For a revi ederivatieaiinepddte Asdhdisidaaleraatigaertf aad:qmdouriahﬁnm for@ula (166, 1-19

hoyrmet ri c DAY BISR BR GRESEA AR cONERI WAFRY e ie et by

st er eoi SOﬂErl’ebclufi@rli @ch’&lsfbym Pseo! of maeaﬁremnu Irue@ﬁatbh@mgfwheﬁ{éﬂi@'
st er eoi soners e COf{POUI’l S m Xt ures thereof.

Separ at i on Q" aﬁ?%"é‘r@%ﬂ sf@Fé'Pga'rF@thg‘ésaQ%igg e"@BH‘VBWE‘Fé‘ﬁlﬁ t echni ques,

e 9. %52 A g@hh@@ BY rédotioh af tHestirie@Pondify RIEBHAL WIN Y sRitalile Bpticdfly Of 2
PCT/ EP96/ 0sRFe acid or base. 10

st ereoi SONeri c Ming prefenld c%n%rraewbrﬂmatdmeaﬁdogawltwerébf)ha%:ﬁesu' tabl e salt
or derivative thereof. An individual enantionmer of a conmpound of the

formul a (I)Steraeghemistiyisbowndelovein foramia 4AL ot thesositian of atiashreentiof pure
i nter medi atRef afy R HRAPsYS HRAN-a2Yatb Bt NL¥ulbhéhhatéd rig§: t he correspondi ng

racemate using a suitable chiral support or by fractional crystallisation
of the diastereoisoneric salts formed by reaction of the correspondi ng
racemate with a suitable optically active acid or base. The

preferred conpound of fornmula (1) and salts thereof have the

st ereochem stry shown bel ow i an or rrul a @_%_l@e position of attachnent

of
R__ A/N\/(Cﬂz)m
(TA).
Preferred examples of a compound of formula (I} are those wherein:

()] Ris phenyl, Ais CO, R' is 3.,4-dichlorophenyl, R? is morpholino, X is
propylene, X' is a direct link and m is 1;

| (i) R is phenyl, A is CO, R' is 3,4-dichiorophenyl, RZis 4-aminosulphonyl-
piperazin-1-yl, X is propylene, X' is a direct link and m is 1;

(iiy  Ris cyclohexyl, A is CO,R' is 3,4-dichlorophenyl, R? is morpholino, X is
propylene, X' is a direct link and miis 1;



-

e

~the X and Rlerr] groups to the N-acylated or N sul phonyl ated ring:

[err] Preferred exanpl es of a conmpound of fornula (1) are
t hose wherein: (1) R is phenyl, Ais CO Rerr] is 3,4-dichlorophenyl,
"Rerr] is mwewhine, X is propyl ene, Xferr] is a dcrressoséiak and m
s 1; (i) Ris phenyl, Ais CO Rerr] is 3,4-dichlorophenyl, Rerr]
1's 4-am nosul phonyl - pi perazin-1-yl, X is propylene, Xerr] is a

direct Iink and mis 1, {iii) Ris cyclohexyl Ais CORerr] is

3, 4-di chl orophenyl, Rerr] is norpholinollXis propyl ene, X err]
is a direct link and mis 1; WO 97/ 25322

PCT/ EP96/ 056 1 . 2ic4. 11 (i1v)
Ri5 oyl ohei@w Ris cy&?heﬁn A:i CO,R}is3, 3d|chlorophenyl R |s4

oro err] is 4-
ami nosul phonyl pi peara'zpaulnhqnylpiperazlnﬁr—yjpy|l%n@pybap@r>ﬁ‘]nls|asdl@cuimi@md misk and m
IS 1, (v<) Ris cyclopropyl, Ais CO Rerr] is
3, 4-di chl orophenyl, R err] is nor h0|j‘ Xis

% Ris cyclopropyl, Ais CO,R' is 34-d|chlorophenyl R?is morpholino, X is

propylene, X' is a direct fink and m is 1;

(vi) Ris cyclopropyi, A is CO, R' is 3,4-dichlorophenyl, R? is 4-
aminosulphonylpiperazin-1-yl, X is propylene, X' is a direct link and m is
1;

(vi) Ris phenyl, Ais CO, R’ is 3,4-dichlorophenyl, R?is morpholino, X is
ethylene, X' is a direct link and m is 0;

(viil) R is 2-methoxyphenyl, A is CO, R! is 3,4-dichlorophenyl, R? is
morphoiino, X is ethylene, X' is a direct fink and m is 0;

(ix) Ris phenyl, Ais CO, R'is 3,4-dichlorophenyl, RZis morpholino, X is
ethylene, X' is a direct link and m is 1;

{(x)  Ris 2-methoxyphenyl, A is CO, R’ is 3,4-dichlorophenyl, R? is
morpholino, X is sthylene, X' is a directlinkand mis 1;

(xi) Ris phenyl, A is SO, R' is 3,4-dichlorophenyl, R? is morpholino, X is
ethylene, X' is a direct link and m is 1;

(xii) R is cyclopropyimethyl, A is CO, R’ is 3,4-dichlorophenyl, R? is
morpholine, X is ethylene, X' is a direct link and m is 1;



propylene, X is a direct link and mis 1; (vi) Ris cyclopropyl, Ais
CO HRerr] is 3,4-dichlorophenyl, Rerr] is 4-

am nosul phowp sphies azin-1-yl, X is propylene, Xl.is a dir gl .,F, d mis
1; (vii) Ris phenyl, Ais CO Rerr] is 3,4-dichlorophenyl, err] is
nor pholino, Xis ethylene, Xerr] is adirect link and mis O;

.(VI i) Ris 2-methoxyphenyl, Ais CO Rerr] is 3,4-dichlorophenyl, Rerr]
morpholino, X is ethylene, ¥ err] is a direct link and mis O;

(|x) Ris phenyl, Ais CO Rerr] is 3,4-dichlorophenyl, Rerr] is

nmor phol i no, gefijyi S egr d mis 1;

( ) R |s(%ﬁ)ne?ﬁso%/%om;gfwﬁﬁ%éo%RF ]s?icﬁc?ﬂb@ﬁgén 1or'(§azﬁenyl Rlerr]
mor pRethangsulRhenyiRipeszient-y! X{lérerﬂ}yidi@.a( d$ adirect linkkarahvet mis 1;

(X|) Ris pheryglv Ais SOerr], Rerr] is 3,4-dichlorophenyl, Rerr] is

nmor pholino, X is ethylene, Xlerr] is a direct link and mis 1,

(xii) Ris cyclopropylnmethyl, Ais CO Rerr] is 3,4-dichlorophenyl,

Rlerr] is o rany svc?r@:grg&w id“%ith%hia@te%géﬂe%%gtry Sh&kh bbbve & BHLS Ct(lli)i Nk and m -

is 1,
PCT/ EP96/ o5gt1tge position of attachment of the X and R’ groups to the N-acylaed ¢rxiii) R is

cycl opropyl is 4-
nmet hanesul p on @F%ogp@frgl[ﬁﬂinabémﬁﬁ@ e%gg@{%%??%?’gmé%r? ct link and
m .
The compounds of the formula (I) provided by the invention can be
prepared by the following methods:-

1) The compounds of the formula (f) where X is (Co-Ca alkylens)CH,-, the
methylene group of which is attached to the azetidine nitrogen atom, and R, R,
A, R% X'and m are as previously defined for a compound of the formula (1) can
be prepared by reductive amination using as starting materiais a compound of
the formuia:-

(Co-C; alkylene)CHO

RS A/N\/(CH?)m @

where R, A, R; and m are as previously defined for a compound of the formula
(1), and a compound of the formula:-

HNQ—X'-—RZ @m

. or an acid addition salt thereof, where R? and X' are as previcusly defined for
& compound of the formula (!). The reaction is preferably carried out in the
presence of a suitable acid, e.g. acetic acid.



is 1; or any such conpound with the stereochem stry shown above in
formula (1A) at the position of attachment of the X and R groups to the
N-acyl ated or N-sul phonylated ring, or a pharnaceutically salt
of any ther eb‘F‘?’ms”Dz The conpounds of the formula (1) provi geg%sjthe

i nvention can be prepared by the foll ow ng nethods: - 1) The conpounds
of the fornula (1) where X is ((err]-CJerr] alkylene)CH err]-, the

met hyl ene group of which is attached to tfwe azetidine nitrogen atom and R
Rlerr], A Rerr], Xerr] and mare as previously.defined for. a conpound of
the formula (1) can be prepared by reductive am nation using as starting

materials a conpound of the fornula:- . [err]
~where R A R err] TRBGefRtRnGraseddstNa Heshiiadiefmam dian iftefReRaeNhimbimt he
formula (1), and a conpound of the Tormula:-: [err]

or an acid ad@elitiobthesirmuleher eof , where R err] and X[err] are as previously
defined for a conpound of the formula (1). The reaction is preferably

carried out in the presence of a suitable acid, e.g. acetic acid. WO
97/ 25322 ] ® 1w
PCT/ EP96/ 05613 R (CyC; alkylene)CH=N X'R
R H, e
(OIA)

which may stable anc_! isolatable. The reaction is preferably carried out without
isolation of the intermediate of the formula (Il1A) in which case it is reduced in
situ to provide a compound of formula ().

In a typical procedure, an aldehyde of the formula (1) is first reacted with
an azetidine of the formula (i1} in a suitable sclvent, e.g. tetrahydrofuran, and
the mixture then treated with 'a suitable reducing agent, 'e.g.'sodium |
triacetoxyborohydride or sodium cyanoborohydride, in the presence of a
suitable acid, e.g. acetic acid, to give the required product. If an acid addition
salt of an azetidine of the formula (Ilf) is used as a starting material, a suitable
acid acceptor, e.g. triethylamine, can be added prior to the addition of the
reducing agent. '

The reaction is typically carried out at room temperature.

The starting aldehydes of the formula (1) can be prepared by the method
shown in the Scheme I:-



13 The reaction proceeds via the initial formation of an
internmediate imnium salt of the fornula: [err]

whi ch nay stwahhesand i sol at abl e. The reaction is preferabpgrgsssiosas out

wi thout isolation of the internediate of the formula (I11A) in which case
it is reduced in situ to provide a conpound of fornmula (I). In a
typical pfocedure, an aldehyde of the fornula (Il) is first reacted with
an azetidine of the formula (111) in alguitable solvent, e.g.
tetrahydrofuran, and the mxture then treated with a suitabl e reduci ng
agent, e.g. sodium triacetoxyborohydride or sodi um cyanoborohydride, in
the presence of a suitable aémﬁ@éé acetic acid, to give the required
product. If an acid addition salt of an azetidine of the forrmula (Ill) is
used as a start{qrig material, a suitable acid acc&ggor, e.g. triethylam ne,

can be added gRi@:®o the addition of the reducing’agent. The
reaction is typigally carried out at roomtenperature. The
starting al dehydes pBatdie formula (11) can be prepared by the nethod
shown in the Schgnme |: - V\097/25C’82
PCT/ EP96/ 05613 2) Z(Cy'C, alkylene)CHzO—O W
1 . 8)
R s aﬂcylem)cnzo—o VD
NC H
1) Base
2) Z'CHy(CH,)mCO(CyC, alky) (VID
R} (Co C3 a“()'IEDE)CHq
>< v
CH,(CH,)yCO,(C,C, alkyl™
Reduction
0

Rl‘>"<(l<:.,-cJ alkylene)CHzo—O ax)

HNY(Cﬂz)m

o

Reduction

(continued)



14 SCHEME | [err] WD 97/ 25322

PCT/ EP96/ 05613 15 SCHEME
| (continuediwg 9725322 [err] WO 97/ 25322 T/E
PCT/ EP96/ 05613 T PR R A

Rlerr] and mare as previously defined for a conpound of the fornula (I)
and Z and Z[err] are each a-suitable |eaving group, e.g. chloro, brono,
i odo, 15 ’

SCHEME 1 (continued)

RY (Cy-C; 2lkylene)CH,O °
oS ®

HN___A(CH)p,
IR —A—7*
R><C0-C3 alkylene)CH,_O~©
| (XT)
H

R! (CyC; alkylene)CH,0OH

SN NG (5 XID
Oxidation

1
R (Cy~C, alkylene)CHO
(in

R\A/N\/(CHZ)m



met hanesul phonyl oxy, p-tol uenesul phonyl oxy or trifl uoronethyl sul phonyl oxy,
and R-A-Z[err] is RCerr]H or a derivative thereof suitable for acylation

of am nes, woorR& err]Z[err] suitable for sul phonyl ati onpet/epyEesas -
Exanpl es of Z[err] include chloro, bronmo and i odo. In a typical

procedure, the acetonitrile derivative of the fornmula (1V) is first
deprotonated using a suitable base, e.g. sodium hydride, and then
alkylated in situ with an alkylating aggnt of the fornula (V) where Z is
preferably bronmo. The reaction is typically carried out in a suitable

sol vent, e. f ] otonation and
at about rogﬂnqer%errpAg%%‘(raeera g€a§ ﬂ‘e"?‘?q%y d&?ng%r C%J'ﬁé%%{a%fgﬁggm %o be
carried out (ranerZ apthZS eret eanhss mltabMIdavsnggsatmsnggcblom.lbrm'bbeodﬁ@,se e.g.
sodi um hydr

tetra- n- but qﬁ%‘rﬁ%’ﬁ%&dﬁ%foapi ;gtéfu&\seg Fa"“gnﬂgf’é%'ﬁg@o?ﬁ‘%my%“g’*ﬁny‘ei%| ohexane,
n- pent ane oraﬂddﬂiﬁeZ%ls RCOZH or altierivatied theraof |sumt!lefor\aaylaﬁm of arhih@sf@rf mul a
(V1) that rot onat ed using a suitable base,
e.g. lithi u%%@gébu B{ﬂsfg x@éﬁoryﬁ?glopﬁgﬁﬁm?ﬂ *ylated in situ with a conpound
of the fornul a (VII) where Z[err] Is preferably bronb. The reaction is
typically carri e -out 2SUl t vent . Q. tetrahydrofuran, at
about -70[err] ﬁd"ﬂﬁ%ﬂ?ﬁp hﬁ'@%’éﬁfgﬂre to conplete the
reaction. Tetra- n butyI ammoni um i odi de can opti onal | y be added follow ng
addition of the ¢o un e formul.a se th ate of
reacti on. n nﬁ@'ﬁ% ?Fr‘i@r%fth? ﬁ‘éEtPB‘F%F%”V Ye Pf{“ﬁa} '%ZN:’):’;S t hen
S5 et gl i o e 51

at nospheri c %&‘8@‘?5%—&%8’?&%&%’ séﬁﬁégéﬂh?féh%&"ﬁ’dro%é%él's B'ﬁ‘%{ﬁghf as the
sol vent . bromdD The rdadiioh is typically carried out in a suitable solvent, e.

PCT/ EP96/ 0561 The

| act am of fdP ﬁﬁ?’édr?ﬁufé“'laé about PGty tha derrpiegatiensand %'b?bé’uw?ﬁ%l ng agent e.g.
a metal hydriefperatare m tHe 5iky|atiaral1tn°e RaHBr O distebe uamea outluhddY e

condi tions sur(l:h as under an ‘atnpsphere of nitrogen, and in a suitable
sol vent ase transfer conditions using a suitable base, e.g. sodium hydroxide, a
suitable phase transfer catalyst, e.g. tetra-n-butylammonium chloride, and a
suitable solvent, e.g. cyclohexane, n-pentane or toluene.

The acetonitrile derivative of the formula (VI) that is produced is then first
deprotonated using a suitable base, e.g. lithium diisopropylamide, and then
alkylated in situ with a compound of the formula (Vil) where Z'is preferably
bromo. The reaction is typically carried out in a suitable solvent, e.g.
tetrahydrofuran, at about -70°C, warming to about room temperature to
complete the reaction. Tetra-n-butylammonium iodide can optionally be added
following addition of the compound of the formula (Vil) to increass the rate of
reaction.

The compound of the formula (VIIl) prepared is then reduced and
cyclised to a lactam of the formula (IX) under suitable conditions, e.g. using
Raney nickel under an atmosphere of hydrogen at atmospheric pressure and
room temperature using ammoniacal ethanol as the solvent.



such as tetrahydrofuran. The cyclic amne (X) so produced is then
reacted wwth RSO err]Zerr], or an acid or acid derivative RCOZ[err]. In a
typi cal procgﬁ%g.,ﬁsjzgr A=CO, an acid chloride, RCOCl, is aggesgpbspsaran xture
of a suitable base such as triethylamne, amne (X), and a suitable

sol vent such as dichloronethane. In a typical procedure for A=SOerr], a

sul phonyl chloride, RSJerr]d, is added to a m xture of a suitable base
such as triethylamne, amne (X) and a siitable solvent such as :
di chl or onet hane. The (sul phon)am de of the fornmula (XlI) produced is

then treated with saturated so I of I n.chlorjde in a suitable
Clerr]-Jerr] al CJ%SII?C émgo.e}lmrﬁﬂ‘ﬁ%g#ﬁ)ls%ﬂg? d %g?e‘?'ﬁgrﬁ?‘ﬂ%i (SEHFBS; o remove
the tetrahydrajent 8y, Brroétartydride socwup lithidre alleiniolegidride, srederalugablee carried
out using a sultable ion exchange resjn Ef'ﬂ Aane*{fL%St 15 tra\de mar k) ,
and in a sui tSo9PdBIoBs Syeh s ”E‘.’E{.a%ﬁm?éﬂé?ﬁe ot nitrogen, 4 tyiaore gelvete

fo(rjrml a (i(l Ll)suaheagqlé?.ghycﬁofg)grgi seddt o an al de.héd;a. of the. fpr mul a( (Il I) I
under suitable conditiops, e.g, under m oxi dation co i_gns oxal y
chl oride, dinethyl %&F‘B@F ) F%Pmug\éﬁﬁet?*eaﬁ%ﬁ%%@rwéhﬁi Q'r‘b"rréf‘hane as
the sol vent) .acid or acid derifitive RGOZRA In\etypRENStEcddire IdTAIT® T agigon of

al dehyde of the formula (I1) . is illustrated in Schenme 2:- WO
97/ 25322 chiloride, RCOCI, is added to a mixture of a suitable bgsg stsh@sirigthylamine,
18 amine (X), and a suitab@E&dRRt Such as dichlorométRaRé. In a typical

procedure for A=S0O., a sulphonyl chioride, RSO.Cl, is added to a mixture of a
suitable base such as triethylamine, amine (X) and a suitable solvent such as
dichloromethane.

The (sulphon)amide of the forrhuia (X!) produced is then treated with a
saturated solution of hydrogen chloride in a suitable C4-C, alcohol, e.g.
rﬁethanol, at about room temperature to remove the tetrahydropyran protecting
group. The deprotection can also be carried out using a suitable ion exchange .
resin, e.g. Amberiyst 15 (trade mark), and in a suitable solvent, e.g. methanol.

The alcohol of the formula (XIl) prepared is oxidised to an aldehyde of
the formula (I1) under suitable conditions, e.g. under Swemn oxidation conditions
(oxalyl chloride, dimethylsulbhoxide, triethylamine, and using dichloromethane
as the solvent),

An alternative method for the preparation of aldehyde of the formula (1I)
is illustrated in Scheme 2:-



0 WD 97/ 25322

PCT/ EP96/ 05613

where R A ¥WPIRI22and mare as previ ously defined for a C(}@g 9&{ t he
e

formula (1) and R-A-Z[err] is as previously defined in referenc 8 scheme
| above. . The starting cyano-acids of the formula (XI11) may be
prepared by conventional nethods. . In a typical procedure, the

nitrile group of the cyano-acid of formuiga (Xl I1) " is reduced and cyclised
using a suitable system for exanple catalytic hydrogenation. The reaction
is typically carried out in a suitable solvent, e.g. glacial acetic acid,
at roomtenperature and at el evat S¢HEMERures, and over a suitable

catal yst, such as pl ati num oxi de. The so produced lactam (XIV) is
then reduced to the cyclic amne (XV). 1In a typical procedure, a solution
of lactam (XIV) is amgqgl/f*qc@; ui tabl e reducing systemsuch as lithium

al uni ni um hydride, in a sui ™ sol vent such as t et rahydr of ur an.

The so produced cyclic N (XV) is then re;?ed with RA-Z[err] where

R-A-Z[err] is as defined abpvéCy@; alkylend)eiCH0 Scheme 1. a typical
procedure for A=CO am ne gXV) and acid r]H are €0 Hensed to form
am de (XVlI; A=CO, using a coupling systemsuch as N nethyl norpholine/ 1-
hydroxybenzotrl azol e hydrate/1-(3-d| net hyl am nopropyl ) - 3- et hyl car bodi i m de
hydrochl oride, in a suitable sol ven{ Resigetionas di chl or onet hane. The

(sul phon)am de (XVI) so produced is{then treated with a suitable acid such

Oj/\(cn2

HN
(CyC;s alkylene)—CE{ j

k1 aav)

Reduction

HN \/f\ 0
(GG alkylene)--CH j xV)

R1 O

R—-A-Z7

K\ (CH.)m

R\ _N 0
A (CyC; alkylene)—CH, j
R1 0

H

In



as hydrochloric acid, in a suitable solvent e.g. tetrahydrofuran, at about
room tenperature, to renove the acetal protecting group. The deprotection
can al so beweaspsnasl out using Anberlyst 15 (TM in a suit abl/ersassaent such
as acetone/water. O her suitable deprotections for acetals are to be found
in "Protective Goups in Oganic Synthesis" by TWG eene and PGV Wits (2nd

edn., Wley Interscience). - WQ 97/ 25322 ]

PCT/ EP96/ 05613 19 20 Yet anot her
alternative nethod for the preparation of al dehydes of the fornula (I11)
where m= 1 is illustrated in Scheme 3:- WO 97/ 25322

PCT/ EP96/ 05613 21

SCHEME 3 where R, A, R| andn are as previously defined for a compound of the

formula (1) and R-A-Z% is as previously defined in reference to Scheme | above.

The starting cyano-acids of the formula (XHl) may be prepared by
conventional methods. ' |

In a typical procedure, the nitrile group of the cyano-acid of formula (XIil)
is reduced and cyclised using a suitable system, for example catalytic
hydrogenation. The reaction is typically carried out in a suitable solvent, e.g.-
glacial acetic acid, at room temperature and at elevated pressures, and over a
suitable catalyst, such as platinum oxide.

The so produced lactam (XIV) is then reduced to the cyclic amine (XV).
In a typical procedure, a solution of lactam (XIV) is added to a suitable reducing
system such as lithium aluminium hydride, in a suitable solvent such as
tetrahydrofuran.

The so produced cyclic amine (XV) is then reacted with R-A-Z2 where
R-A-2%is as defined above in relation to Scheme 1. In a typical procedure for
A=CO, amine (XV) and acid RCOH are condensed to form amide (XVI;

- A=CQ), using a coupling system such as N-methylmorpholine/1-
hydroxybenzotriazole hydrate/1 -(3-dimethylaminopropyi)-s-ethylcarbodiimide
hydrochloride, in a suitable solvent, such as dichloromethane.

The (sulphon)amide (XVI) so produced is then treated with a suitable acid such -
as hydrochloric acid, in a suitable solvent e.g. tetrahydrofuran, at about room
temperature, to remove the acetal protecting group. The deprotection can also
be carried out using Amberlyst 15 (TM) in a suitable solvent such as
acetone/water. Other suitable deprotections for acetals are to be found in
“Protective Groups in Organic Synthesis” by TW Greene and PGM Wuts (2nd
edn., Wiley Interscience).



WD 97/ 25322
PCT/ EP96/ 05613 where Rerr], Rerr], Z, R A and Zferr] are as
previ ously f.ioe In a typical procedure, a nitrile o (rv) is
treated w t‘ﬁsél”%ﬁlg’t abl e base such as sodi um hydri de, thenhj yl atksgé in situ
wi th a conpound of fornula (XVII), where Z is as defined before. Conpounds
of formula (XVII) can be prepared by conventional nethods. Z is preferably
chloro, bromp, iodo or nethanesul phonyl,gxy. The reaction is typically.
carried out in a suitable solvent such as N, N-di net hyl f or mam de. The
so-prepared nitrile (XVII1) can then be deprotonated with a suitable base
such as pot X§tangther gtaroativesnethpd forrtbe erararalianel aldshydas pbthedegmalae est er
such as eth L. ; ' er internediate can then be
hydr ol ysed pQv?&ﬁ%h?agfaﬁ@§F§§dd§F%§ggﬁﬁ%abIe hydr ol ysi ng systens such as
2N aqueous sodi um hydroxi de sol uti on under suitable conditions such as
stirring at room tenperature. The so-formed nitrile (XIX) can then
be transformed by reduction using a suitable reducing agent, such as
l'i thium al um nium hydride, in a suitable solvent such as tetrahydrofuran
or by hydrogenation followed by reduction of the so- fornmed am de by

bor ane. The so-formed piperidine (XX) is then reacted in a simlar
manner as described for the transformations (X)->(Xl) (Scherme 1) and
(XV)->(XVl) (Schene 2), above. The ami ne derivative (XXI) so

produced is then oxidised, such as, for exanple, by ozonolysis, in a

sui tabl e sol vent such as nethanol., followed by work up with a suitable
reduci ng agent such as di nethyl sul phide, to give the aldehydes of fornula
Il where mis 1. WO 97/ 25322

PCT/ EP96/ 05613



23 The starting azetidines of the fornmula (111) may be prepared by
conventional nethods. 2) Al'l the conmpounds of the formula (1), where X

A Xerr], R%v‘?xg'ﬁ,]zsszﬂ err] and mare as previously defined fpefrEpoggsgpound of
the formul a , can be prepared by reaction of a conpound of the formula

(XXI'): - [err] wi th a conpound of the
formula:- - - - ) R-A-Z[err] where R A and
Z[err] are as previously defined and theajeactions are carried out in a
simlar manner to those described earlier for the transformation (X)->(Xl)
or, where Ais CO for (XV) -> (XVI). The starting materials of
the formula (XXI'1) and R A-Z[err] caSCHEMRE 8pared by conventional nethods
such as by adaptation of the preparations described in_Advanced Organic

Chemi stry" by J.March (3rd edn., Wley Interscience) and@™i he references

t her ei n. 3) Al l the%brrpGﬁnds of the formula (1) where X, Xerr], R
A Rerr] Rerr] and mare ,a gésevi ously defined for a conpound of the
formula (1) can be preparedlb@ Saction of a conmpound of the formula: -

WO 97/ 25322 (ii) Z—(CyC; alkylene)CH=CH, XVID
PCT/ EP96/ 05613

(Co-C5 alkylene)-CH=CH, (XVII)

Rl CN

@ base -
() 2~ CO,R3
(i) NaOH(ag)
HO,C
(CoC; alkylene)yCH=CH, Xx)

Rl CN

l Reduction

mg/co-g alkylene)‘CH:CH'z. . XX)

R1

l R-A—7

(Cy"Cs alkylene)-CH=CH, XXT)
R, N

R1

1 Oxidation

(Cy-C; alkylene)—CHO d;m=1)
R\A’N

R!



24 [err] where X, R A Rerr] and
m are as previously defined for a conpound of the fornula (1) and Z[err]

is a swtab%J,{;gﬁhng group, e.g. chloro, brono, iodo, PCT/EPY6/05613
met hanesul phonyl oxy, trifl uoronmethanesul phonyl oxy or p-tol uenesul phonyl oxy,

wi th a conpound of the fornul a: - [err] wher e
Rlerr] and X err] is as previously defined for a conpound of the fornula
(. In a typical procedure, a geonpound of the formula (XXI11),
where Z[err] is preferably nethanesul phonyloxy, is reacted with a conpound
of the formula (111) in the presence of a suitable acid acceptor, e.qg.
triethylamne or potassium carbonate or a conbination thereof, in a

sui tabl e sol vent wHyrg R'aREIDR, A adEZ? ardas plevidlslyidetiRgd.r ef | ux termerature
t her eof . The corrpound of the formula (I''1) can be prepared in situ

froman acid addition salt thereof by using a nolar excess of the acid
acceptor. InatyprBﬁpr‘éEé&drénﬁnmE%rff&hﬁ.ﬂé’flv} BQrJa@édWhﬁa%%l%)q ggy be

prepared by - conventional nethods such a t?; roxy functi group

t r ansf or mat | BN SQQI%IHM%dQ)ﬁhQFh@kY’BHﬁm.ﬂ!!eM ) casnppungraf fermitjlarr] i s
et hanesul payh, iterely/ grﬁaﬁfnheﬂbe@rea@oﬂeﬁaheé oPformlis (¥AifaAp™! 1) Wi th

met hanesul phony oritde in resenc SUIta receptor such
as tri et hyl &ifepered by epnventignal ﬂ’@ﬁﬁﬁi&n%‘scﬁfeﬁe@'y ehlpts, hrqnnt) iogepe Rlerr] is

ey oy adeRbtdindhyidly. T bhotihd BicI oaied S iPsLiasle oRgH, for 2
npound of

suchas N N-drmethylfonnamlde

The so-prepared nitrile (XVIll) can then be deprotonated with a suitable

base such as potassium {-butoxide, then reacted with a suitable acrylate ester,

such as ethyl acrylate. The so-formed ester intermediate can then be

hydrolysed to cyano-acid (XIX) using suitable hydrolysing systems such as 2N

aqueous sodium hydroxide solution.under suitable conditions such as stlrnng at

room temperature.

The so-formed nitrile (XIX) can then be transformed by reduction using a
suitable reducing agent, such as lithium aluminium hydride, in a suitable solvent
such as tetrahydrofuran or by hydrogenation foliowed by reduction of the so-
formed amide by borane.

The so-formed piperidine (XX) is then reacted in a similar manner as
described for the transformations (X)—(XI) (Scheme 1) and (XV}—(XVI)
(Scheme 2), above.

The amine derivative (XX!) so produced is thén oxidised, such as, for
example, by ozonolysis, in a suitable solvent such as methanol, followed by
work up with a suitable reducing agent such as dimethy! sulphide, to give the
aldehydes of formula Il where mis 1.



WO 97/ 25322

PCT/ EP96/ 05613 25 prepared by
hydr ogenol ysiwgp @fssaconpound of the formula (1) where R erricreropbssny |
substituted by chloro, bronmo or iodo and X, X, R Rerr] and mare as
previously defined for a conpound of the formula (1). In a typical
procedure the hydrogenolysis is carrjed out in amoni acal ethanol using a
sui tabl e catalyst, e.g. Raney nickel or,2%referably, palladiumon- carbon,
at about 50[err]C and under an atnosphere of hydrogen at about 345kPa (50

psi).  5) Thewﬁgfqeﬂﬁ&?e%%ﬁidiﬁ%fm&mtékm) WagTtR greSidel HyS a group of

the fornul a: - err]-Clerr] cyCloalkyl-CJérr]-Cerr]
al kyl ) HN-, conventional methods| er r ] [err] Rlerr] is

- NHF . Wis N _ , ! : |
LT 8 A S el ST T b

X[ err], X errds previoBlgrdefine®fara ¢ompdend §f th&farmu]a (Ijncanderprepared by
reviously defined for a co u f the mula (1), can be prepared b
et ot ot | on BRSO GARECR ohige fapini Qo @ (1) Prepates oy

RX—-NO—-X‘—R’

EN__{(CHym - (XX1n)
with a compound of the formula:-

R-A-Z°
-where R, A and Z* are as previously defined and the reactions are carried out
in a similar manner to those described earlier for the transformation {(X)—=>{(X1)
or, where A is CO, for (XV) ~> (Xv).

The starting materials of the formula (XXIl) and R-A-Z2 can be prepared
by conventional methods such as by adaptation of the preparations described
in "Advanced Organic Chemistry” by J.March (3rd edn.,Wiley Interscience) and
the references therein. |

3)  All the compounds of the formula (1) where X, X', R, A, R"R? and m are
as previously defined for a compound of the formula (1) can be prepared by
reaction of a compound of the formuia:-



WD 97/ 25322
PCT/ EP96/ 05613

26
[err] wowmesn R err] is a group of the formul a: - NZ[perrepbiiaeisl |

(derr]-Cerr] cycloalkyl-Cerr]-Cerr] alkyl)Z err] N,

[err] respectively, Rerr] is -NZ[err]R err],

or CHNZ[err]R[err], Werr]-is CHNZ[err]Rlerr], Werr] is
. 24 _

R _X—7
| R\A,N v(CHg)m
(XXII)

Werr]

where X, R, A, R' and m are as previously deﬁned for -a compound of the

formula () and Z° is a suitable leaving group, e.g. chloro, bromo, iodo,

s NZ[err]

methanesulphonyloxy, trifluoromethanesulphonyloxy or p-toluenesulphonyloxy,

with a compound of the formula:-

HN<>—X1—R2 @D

where R? and X' is as previously def;lned for a compound of the formula (1).
In a typical procedure, a compound of the formula (XXIIl), where Z3is

| preferably methanesuiphonyloxy, is reacted with a compouhd of the formula (M)

in the presence of a suitable acid acceptor, e.g. triethylamine or patassium

carbonate or a combination thereof, in a suitable solvent, e.g. acetonitrile, and

at about the reflux temperature thereof.

The compound of the formula (Ill) can be prepared in situ from an acid

addition salt thereof by using a molar excess of the acid acceptor.

The starting materials of the formula (XXIIl) may be prepared by

conventional methods such as by hydroxy functional group transformation of

alcohols of the formula (Xl), e.g. where Z%is methanesulphonyloxy, by reaction
of an alcohol of the formula (X11) with methanesulphonyl chloride in the

presence of a suitable acid receptor such as triethylamine.

4)  The compounds of the formula (1) where R’ is phenyl and X, X', R, A, R?

and m are as previously defined for a compound of the formula (l) can be



Werr], -CHerr]Werr], -CHerr]WACH err]- or -CHerr]CH err]Werr]CH err],
X X, X2, R A HRerr], Rerr], Rerr], Rerr], Rerr], mand n are as
previously defbhggskador a conpound of the formula (1) and Zpd-frmehséid abl e
protecting group, e.g. t-butoxycarbonyl (e.g. a conpound of the fornula (1)
where Wis NCerr]C(CH err])[err] or Rerr] is

-NR[err]COerr]C(CH err])[ekrr]) or benzyl oxycarbonyl, Sui t abl e
protecting groups that may be used in thix Method, together wth nethads
for deprotection, are well known to the skilled person, e.g. see WO
97/ 25322 PCT/ EP96/ 05613

27 Greene et PEFPAredpyhydiogepolysis aha crmrepnd pf thedomyla i) whereBcisamenm t i on,

1991, W ey- | substicieernsechlioro, bromo drilodo éd@kpﬂ._ﬂ?@%ﬁ%r%@b?e_vqﬁaﬂ is
t - but oxycar bo pbe carried out using trifludroacetic

nyl. e deprotection can
acid in a sui Féhf’%é E"élaféﬁ?ewé‘.dd’.f e Eq‘ﬂ“HMHEt hane, at room tenperature.
~The starting mat er irba $ypidal bhgetioretHe AydrsgbMiy€a s dfried 80GH AthrAYniacal
conventi onal t hods such as by a pr%%%te adaptati on of the Methods

b
descri bed her &MRNOOHSIAR &uiteblg catalyst Y TieRel Rk Areferabiva palladium-8)  The
conpounds of - tcaRdrOBMMbGLI B0 BABTLAEL £ BimdsbhareXitRrdent 1 2nhal B4,

[err]
(50 psi).

5) The compounds of the formula {l) where R? is a group of the formula:-
-NHR?, (C3-C cycloalkyl-Cy-Cs alkyl)HN-,

N\
—N\/(w‘ or CH,W) —-'NO>—R9 or —-N@—Rg

R?is -NHR®, W is NH or CHNHR®, W' is CHNHR®, W2 is W', -CH,W'-,
-CHWCHg- or -CH;CH,WCHz-, and X, X', X% R, R', R, R®, R, m and n are as
previously defined for a compound of the formula (1), can be prepared by
deprotection of a compound of the formula:-



where pis 1 or 2, Werr] is -CHerr]S(O[err]CHerr]- or
-CHerr]CHerr]S(Of[err]CHerr]- and X, Xerr], Xerr], R A HRerr],
Rlerr], Replupkherr], mand n are as previously definedpbgmpasgsgispound of
the formula (1) can be prepared by oxidation of a conpound of the formula
(I') where Rlerr] is a group of the fornmul a: - [err] WO
97/ 25322 - - .

PCT/ EP96/ 05613 6 . '
appropriate, wherein Werr] is -CHerr](S or SOCH err]- or
-CH err]CHerr](S or SO CH2[err], and X, Xerr], Xerr], R A Rerr],
Rlerr], Rerr], Rerr], mand n are as privi ously defined for a conpound

28 as

of the fornmula (1). The oxidatiRy isxcarn’eg—oglgwh at |east one nolar
equi val.ent of a suitable oxidisin gent en converting a sul phoxide to a
sul phone, at |east two nolar equfval énts of a suitable oxidising agent when
converting a sul phide to a gul phppne 2)subst antially one nol ar equival ent
of a  suitable oxidising agea” 1or "t he*Cbnversion of a sul phide to a

sul phoxi de. Sui t abl e oxi di sing agents and conditions for this
pur pose are aqueous hydrogen pem sol ution under basic conditions
(e.g. in the presence of potassium carbonate, acetonitrile and using

met hanol as the solvent) or m chloroperbenzoic acid in a suitable

sol vent, e. gvhate &\f iw@geipasiehe formdla:  The conpounds of the fornula (1)
where Rl errlnzén? 8¢ Ry8baldic! 8] kyfzN-,

[err]

!
13
!
X
|
A
3

| /N
—NR%s0.N” 'w2A
SN~

N\ < j: 9A
‘—-N\/(WIA or CH;WIA) y —N R or —N@—-R9A

, respectively, R* is -NZ*R°, W* is NZ* or CHNZ'R®, W' is CHNZ*R®, W is
W', -CH W™, .CHWACH,- or -CH:CHaWACH,-, X, X', X%, B, A, R', R%, R®,
R°®, R’, m and n are as previously defined for a compound of the formula (1) and
Z* is a suitable protecting group, e.g. t-butoxycarbonyl (e.g. a compound of the
formula (1) where W is NCO,C(CHa)s or R® is -NR*CO,C{CHs)s) or
benzyloxycarbonyl,

Suitable protecting groups that may be used in this Method, together
with methods for deprotection, are well known to the skilled person, e.g. see



and X, Xerr], R A Rerr] and mare as previously defined for a conpound
of the fornula (I), can be prepared by deprotection of a conpound of the
formul a: - WO 97725322 [err] wher e ZpEI/ER9sioss1 s
suitabl e protecting group, e.g. acetyl (i.e. a conpound of the fornula (1)
where R err] is acetyloxy) or tetrahydropgyran-2-yl, and X, Xerr], R A
Rlerr] and mare as previously defined for a conpound of the formula (I).

WO 97/ 25322 greene et al, “Protective Groups in Organic Synthesis”, Second Edition, 1991
PCT/ EP96/ 05613 ' ps n rganie = 29 oo

Sui t abl e proWNileyrIRtgrefiensgs that may be used for this Method, together with
nmet hods for deprotection, are well known to the skilled person, e.g. see

G eene et al, "Protective Goups in O.ganic Synthesis", Second Edition,
1991, W | ey- | nt er ica typingl procedure wharg Zg is {butexycaspenyd doe denmetsctioncanbp i s
acetyl the d L Ly LS efithiordhiethite

sol ution of ggé%itdf(zﬁa%:ugmg? ﬁ@r?ggab%?é,alc?jfaggsuggis,gm%ﬁ?g}'g?{de. Qr’%e reacét' %})n i's
typi cal | y careodomdemperatyureaqueous net hanol at about room tenperature.

The starting materials of the forrmula (XXV) can be prepared by
conventional nethods such as by adaptation of the Methods described herein
for preparing theTbestaningimatsrialshef the formula (AX1V) can be prepared by

conventional methods such as by appropriate adaptation of the Methods
described herein for preparing the compounds of the formula (1).

6) The compounds of the formula (1) where R’ is a group of the formula:-

R3 R’ 0

—X2—N SOy -, —N_ S©O)p or —NRSSOZN/\W2 ’
ény) N\ - hd
n . .

where p is 1 or 2, W2 is -CH2S(0),CHz- or -CH,CH,S(0),CH,- and X, X', X2, R, A,
R’, R®, R®, R”, m and n are as previously defined for a compound of the formula (1)
can be prapared by oxidation of a compound of the formula () where R%isa group
of the formula:-

R3 R’ Q

2 5 VAN
S T S , —N S or SO —_— n .
X*—N (S orS0) (SorS0) or —NR so_N\/w2

CHy)n
R‘



8) The conpounds of the formula (1) where Xferr] is a direct Iink and

Rlerr] is - NRerr]Rerr], (Cerr]-Cerr] cycloalkyl-Cerr]-Cerr]

al kyl') Rl er rgNornésd err] - C[err] cycloal kyl -CJerr]-Cerr] abké&ykptessisN-, or
is a group of t e formul a: - [err] WO 97/ 25322
PCT/ EP96/ 05613 30 and X, W

Werr], R A Rerr], Rerr], Rerr], Rerr], Rerr], Rerr], Rerr],

Rlerr], mand n are as previously defingd for a conpound of the fornula

(I'), can be
[err]

met hanesul p
formul a:

prepared by reaction of a ¢onpound of the fornula:-

where X, R A, err] and mare as previously defined for a
conpound of tdseapﬁropmméawfﬁérhmaw isZ{GH (P or SQICKr eraBirCHe{S/0mZORIdap, e. g.

i f th
RO i ol B BIPAON g ) e
al ky) R[ er r ] Ndmgddnerofithéfamula )y CTreadXigatio|ie cairieG[at with it legs) pre r] NH,
molar equivalent of a suitable oxidising agent when converting a sulphoxide to a

sulphone, at least two molar equivalents of a suitable oxidising agent when

converting a sulphide to a sulphone and substantially one molar equivalent of a

suitable oxidising agent for the conversion of a sulphide to a suiphoxide.

Suitable oxidising agents and conditions for this purpose are aqueous
hydrogen peroxide solution under basic conditions (e.g. in the presence of
potassium carbonate, acetonitrile and using methanol as the solvent) or m-
chloroperbenzoic acid in a suitable solvent, e.g. dichloromethane.

7) The compounds of the formula () where R?is a group of the formula:-

and X, X}, R, A, R' and m are as previously defined for a compound of the
formula (1), can be prepared by deprotection of a compound of the formula:-

SRE
R yN ~~ (CHz)m <D_

XXV)

where Z° is a suitable protecting group, e.g. acetyl (i.e. a compound of the
formula (1) where R® is acetyloxy) or tetrahydropyran-2-yl, and X, X', R.A R
and m are as previously defined for a compound of the formula (1).



[err] WO 97/ 25322

PCT/ EP96/ 05613 31

respectivel ywowhessez W Werr], Rerr], Rerr], Rerr], R ePCIEPHS613],
Rlerr], Rerr] and n are as previously defined for a conpound of the
formula (1). In a typical procedure, the reaction is carried out
usi ng an excess of the am-ne and in a suitable solvent, e.g. acetonitrile
or dichloromethane, and at the reflux t¥nperature of the solvent.
Alternatively, a further suitable acid acceptor, e.g. potassium carbonate,

can be 2 0 | SRR ARy m FLUBE matmay o lSoP R BB TAITE T,

prepared by convei
formul'a ( XXVMithoaethatis forigsepmtegtione drebyell knowreta the iskilledpelsods egusteas by

reductive am j Sk ' rd " . Of formul a
(rr) and amq}lgéh%gl-ér fﬂgﬁ%ﬁ’ﬁ?é%l‘idtfgﬁg@%h@iér@*h%ﬁgmﬁ%ﬁﬁi%&wégg?‘i on of
t he am ne w Miilgplintdrscdémdwydrin or 1,3- dichl oropropan-2-o0l to prepare the
correspondi ng azetidin-3-o0l derivative, followed by hydroxy functional
group interconversion to provide a conpound of the formula (XXVI). 9)

The conpounds of e typicarptatetlle whenecZ’Xs adéterthg deprotéctioR[canrte cdrtiedr] and
mare as previously defined for Method (8) can be prepared by reductive
ani nation usi% us:ag%gta(ﬂuppﬂﬁa{qﬁﬁg}c‘ %ﬂ'@'oé‘ ‘%@rﬁ@ﬁﬁ% 5(5‘%’"9%55?0?'%?%{39"‘
[err] hydroxide. The reaction is typically carried out in agueous methanol at about

room temperature.

The starting materials of the formula (XXV) can be prepared by
.conventional methods such as by adaptation of the Methods described herein
for preparing the compounds of the formula (1).

8) The compounds of the formula (1) where X' is a direct link and R?is -
NR®R®, (C3-C; cycloalkyl-Cq-C, alkyl)R3N-, (Cs-C7 cycloalkyl-C1-Cq alkyl)zN-, or is
a group of the formula:- '

R3 R’
1 1
—N i , TN _WorCHW)
CH,)p
RG



WD 97/ 25322

PCT/ EP96/ 05613 32 where X, R
A, Rerr] apdognase as previously defined for a compound périRmnkeds mul a
(I'), and a conmpound of the fornmula:- HNRlerr]Rerr], (Cerr]-Cerr]
cycloalkyl-CJerr]-Cerr] alkyl)Rlerr]NH, ((err]-Cerr]

cycloal kyt-Clerr]-Cferr] alkyl)[err]NH, [err]

as appropriate, or an acid addition saligthereof, where W Werr], Rerr],
Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and n are as previously
defined for a ¢ ound of e s d L) g reaction is preferably
carried out 3 gﬂ@'gyg?elﬁ:bhoﬁé% gﬁig'%b%' Reift: MANg N at&85 Rrexiously A
typi cal procastined féhato@pourttofitas kerwrak (15 cdrderpropatet byvBAdtiod df &) -

If a primary am ne |s used, }he reacti on proceeds via an imne

i nt er medi at ecoMpoundsfdbs imaini ne i s used, the reaction proceeds via an
internmediate imniumsalt (cf. a conpound of the fornmula (I11A)). Both the
imne and imniumsalts my be stable and isolatable. The reaction is
preferably carried out w thoutyjsol g]_l_ 't%f: imne or imniumsalt
intermediate in which case it ¥ C iN sftu to provide a conpound of
the formula (1). The sta% materials of the fornmula (XXVIIl) can
be prepared by oxidation of,th cor ledi ng azetidin-3-o0l derivatives
(preparation described in tﬁeA repdratron of the starting materials for
Met hod (8) under conventional “conditions, e.g. using pyridinium
chl orochromate or tetrapropyl amneﬁw perrut henate as the oxidising agent.

~ where X, R, A, R' and m are as previously defined for a compound of the
formula (1) and Z’ is a suitable lsaving group, e.g. methanesulphonyloxy or p-
toluene-suiphonyloxy, with a compound of the formula:

HNRPR®, (C3-C; cycloalkyl-Cy-Ca alkyl)R°NH, (C3-Cy cycloalkyl-C1-Cy alkyi)2NH,

R3 R’
/N
BN W y Hchw.‘ or CHL,W)
CHy)p
RS

ot o m() st
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PCT/ EP96/ 05613 33 10) The
conmpounds of widwskasnmul a (1) where R err] is norpholino an®CX/EPMes6try , R
A, R and mare as previously defined for a conpound of the fornmula (1),
can be prepared by reaction of a conpound of the formula (1) where R err]
is -NH err] and X, Xferr],-R, A Rerr] and mare as previously defined
for a conpound of the formula (1), wth3bis(2-chloroethyl) ether.

In a typical procedure a conmpound of the fornmula (1) where Rerr] is

-NH err] is chlsopeethys) netfsekse eofa
suitable acid aggé&ﬁ'ew Wﬁepéw&y i'e hleﬁ )H Rdtrfg ?néﬁdé% B%)?% cqs\)’ent :
e.g. dichl oroﬂ!nfhedrferacompound oftmrfbemniadf) the starti ng am ne derivatives,

S B Rzt Sl BB ng BH R FBEARAE Bind B SSRN  heoune
met hanﬁsijl plhoamlr@Qnd i ¢ Suitablesdivdnitee.gaacalenitriie or. dishioiiooetiearieriand at the
trimethyl si y

ide, t i de .t h rr nd doa etidine

derivati ve, 'F% P%V?H’g&’uX'H %ﬂvﬁrﬁe?‘gSF‘%%g&ﬁ' éﬂ‘gf‘%’ s"gt%éieﬁﬁ‘ BSHERISdr i de,
to provide t he;gr potassiach Garbomateazat bel addedlierthe adactien (rmaareal so Method (8)).
11) Certain conpaunds af the fornula (1) ¢ ar.ed derivatisation
of certain anines of® ftﬁgmlgo?rﬂﬁﬁﬁ c?n )be és%afg§§nﬁ?g nﬁggﬂr%%ﬁﬁ%s ‘of the -
formula (1) whereThe Staetingl materials of th&RrMGlaXXX¥P) can also be prepared by
PCT/ EP96/ 05613

conventional methods such as by reductive amination using as starting

materials a compound of the formula (ll) and ammonia to prepare the

corresponding primary amine, reaction of the amine with epichlorohydrin or 1,3-

dichloropropan-2-ol to prepare the corresponding azetidin-3-ol derivative,

followed by hydroxy functional group interconversion to provide a compound of

the formula (XXVI).
9)  The compounds of the formula (I) where X, X', R, A, R', R? and m are as

previously defined for Method (8) can be prepared by reductive amination using
as starting materials a compound of the formula:-

R;>SX—N9=O

XXVID



34 [err] wherein Wis NH or CHNHR[ err],
Werr] is CHN\HR err], Werr] is Werr], -CHerr]Werr]-, -CHerr]WH[err]-
or -CH erryglohgesd WCH err] -, or Rlerr] is -NHR[err] and pereeisdiz Xl err],
R, A Rerr], Rerr], Rerr], Rerr], mand n are as previously defined
for a conpound of the formula (1), may be converted to (a) a conpound
of the formula (1) wherein Wis NR_err] or CHNRlerr]Rlerr], Werr] is
CHNR[err]Rerr] or Rerr] is -NHR[err],320r an acid addition salt t her eof

as appropriate, wherein R err] and R err] are as previously defi ned
for a conpoun rovi sos t hat err] is
not H amrjrp i Whe é"s& I:Irrgt ﬁyPBﬂé” Smp'QV&USIVMShﬂ%‘ig"F&Wuﬁﬁﬁ H'{ﬁanR[atom] by
rlegulcglu\fl% amdrivadld () addtdedhip @l.llrﬂ:ﬁdimlﬁléf@-fnu}a- t he fornul a) E]C_I:[Oerr] derr]
al ky or QI‘ a err y aid
Jerr]-erf] '\gFng %&b"y@[‘{éu‘rﬁgcf%é%h@%ﬁo 3 %W%[é@e?‘ﬁ" 2&!*‘ky| bei ng
optionally substi tut ed by fl uoro. Suitable conditions for
this conversion are described in Method (1); (b) a conpound of the

formula (1) wherein Wigd NCONHEG or CHNR[ err] CONHR[ err], Werr] is
CHNR[ err] CONHR[ err] or Is -NR[err] CONHR[ err], as
appropriate, wherein R[ﬁﬁ R[err] arwﬂw&g{.%{‘y) defined for a

conpound
>'—'(CH2)n

, as appropriate, or an acid addition salt thereof, where W, W', R, R*, R®, R,
“R’, R%, R® and n are as previously defined for a compound of the formula ().
The reaction is preferably carried out in tﬁe presence of a suitable acid, e.g.

acetic acid.

A typical procedure that can be followed is described in Method (1).

It a primary amine is used, the reaction proceeds gi_a_ animine
intermediate. If a secondary amine is used, the reaction proceeds via an
intermediate iminium salt (cf. a compound of the formula (l11A)). Both the imine
and iminium salts may be stable and isolatable. The reaction is preferably
carried out without isolation of the imine or iminium salt intermediate in which
case it is reduced in situ to providé a compound of the formula (1).

The starting materials of the formula (XXVIl} can be prepared by
oxidation of the corresponding azetidin-3-ol derivatives (preparation described
in the preparation of the starting materials for Method (8) under conventional
conditions, e.g. using pyridinium chlorochromate or tetrapropylammonium
perruthenate as the oxidising agent.
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35 of the formula (1) with the proviso that R err] is not H by
reacti on w twoamzs322 i socyanate of the formul a: PCT/EP96/05613

R[ err] NCO wherein R6 is as previously defined for this Method.

The reaction is typically carried out using a suitable solvent, e.g.

di chl oronet hane or tetrahydrofuran; . (c) a conpound of the fornmula (I)
wherein Wis NSO err]CF[err] or CHNRlerrBB(J err]CF[err], Werr] is
CHNR[err] SO err] CF[err] or Rerr] is -NRerr]Sqerr]Crlerr], as

appropr i ate, 49T 118 Bhftdhal 81 ne tomuATIRMRI HESL IATREL . @ gompound

of the forrrula (I) reac l"uor anes
chl oride or tAuFlIam.‘rmrm'eraarmswqupdehned foracoa'mwaodmé')efopnular(al tanbe t he

or eéﬁ?éis."Lm%ééé‘%%ﬁ?&vireg%w% G unLotbyg fomus of Wb WA anBX. ' "2

suitable org La 20 R} ant,m ergas drevrrduslyodnﬂriedrier acompound ofabe formuia (1).e;

(d) a conpound é?rh for i wherein Wis NSOerr](Cerr]-Cerr]
al kyl) &]I g}rj ﬁié rr], NSO err] (norpholino), NSO err](aryl)
CHNR[err](Sqerr] C[err] Cerr] alkyl) or

A ky1) ot GHNRL br 11 SYRIPRIAERssS i EompSung] O hS Kt phbret s Azt
-NR[err]( tSq Q’&ﬁiteﬂi[vﬁfff Bls(QEcﬁﬂdrbemW)dtﬁeer thé\ﬁ[esemdesﬁ[aeeu’ table] £ dli hE’% féﬂ, | f
appropriate erejn e as _previ ous efined for
ap(F:)omgound ofe- Qﬁé‘ew %’1‘3'” ab?}"ta%Ee S°R‘L?r5a%:9 ﬁh'ﬁﬁ"{"% hang.er r]y Cerr]

al kanesul phonyl chl ori de or brom de a Cerr]- C[ err] al kanesul phoni c
anhydride or a conpound of the for § errgFNSQerr](Cl or
Br), (morpholino) %@’ﬁ‘ ptioe stirting ?"'U?e E'%’I“S?I“)f%?q' 8r ]a('lﬂ‘ as
appropriate, dE?IthN?EH lciin bB présared 85 284/tingfa eorﬁpudmfeh@rdrﬂuﬁpmm r,
e.g. triethyl The reactlonls%é/lc Lﬁg@carrled out 1n a
suitable org %’e%l‘%éﬁé"‘a@e&a\""g groupgg-gh E?Fﬁsh' nylgxy. i3 eyitablg C t o
room t enper atayids, e.g. sodium azide or trimethyisilyl azide, to provide the corresponding 3-

azidoazetidine derivative, followed by reduction thereof, e.g. using sodium

borchydride, to provide the r_equired 3-aminoazetidine derivative (see also

Methed (8)).-

11) Certain compounds of the formula {l) can be prepared by derivatisation
of certain amines of the formula (). For example, a compound of the formula
(1) wherein R? is
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36 (e) a conmpound of the formula (I) wherein Wis NCOR[err] or

CHNR[ er r ] CQgbotsdszs Werr] is CHNR[ err] COR[ err] or pBrRpdcloséis
-NR[err]COR[err], as appropriate, wherein Rerr] and R err] are as
previ ously defined for a conpound of the formula (1) with the proviso

that Rlert] is not H by reaction wth a conpound of the formula:

Rlerr]CO(Cl or Br) or (Rerr]CO[err]O 34 wherein R err] is as
previously defined for this Method, optionally in the presence of a
suitabl e acid acceptor, e.g. triethylam ne. The reaction is
typically carried out in a suitable organic solvent, e.qg.

di chl or onet hane, at girom O@%* o room t@nper at ur g; (f) a conmpound of the
formula (1) wherein rr] or R erry-s as previously defi ned

for Method 12(e). vas &ppr iate, by gond ation wt \.__, conmpound
of the fornula:- X2 / , 2 ’ —NDR%Oﬁ@ COperr]H
wherein R err] is as >‘é’\7ﬁcd‘1ﬁrly defi neHr this Method. The reaction can
be per f or ned Rhder conventional conditions, e.g. using

1, 1" -carbonyl - di i m dazole or 1

- hydr oxybenzotri azol e/ 1, 3-di cycl ohexyl carbodiimde to generate
activated internediates; or (g) a conmpound of the formula (1) where W

is NSerr]NRlerr] R enr] or CHNR[ SHerr]NRerr] , Werr]
as appropri ate? wherein Rerr] an err] are as prew |y defined

for a conpound of the formula (1), by reaction with a conpound of
t he formul a: Rlerr]RRerr] NSO err] NH err]

The react i ORyHereinWii§ NH ¥r CRNHFFIWIUS o%m%wwwwchgwpstewmmn a

sui tabl e solvent, e.g. 1, 4-di oxane. , 97/ 25322
PCT/ EP96/ 05613

-CH2CH;WCH:-, or R® is -NHR® and X, X', X% R, A, R", R%, R®, R, m and n are
as previously defined for a compound of the formula (I), may be converted to

(a) a compound of the formuta (1) wherein W is NR® or CHNR®R®, W'is

' CHNR®R® or R® is -NHR®, or an acid addition salt therecf, as appropriate,
wherein R® and R® are as previously defined for a compound of the
formula (1) with the provisos that R® is not H and it has a methylene group
bonded to the nitrogen atom, by reductive amination with an aldehyde of
the formula (C4-C; alkyl)CHO or (CQ-C7 cycloalkyl-C+-C; alkyl)CHO, said
C1-Cs alkyl and C;-C7 cycloalkyl-Cs-Cj3 alkyl being optionally substituted by
fluoro.

Suitable conditions for this conversion are described in Method (1);
(b) a compound of the formula (I) wherein W is NCONHR® or

CHNRPCONHR®, W' is CHNR®CONHR® or R? is -NR*CONHR®, as
appropriate, wherein R® and R® are as previously defined for a compound



37 12) The conpounds of the formula (1) wherein Rerr] is:

[err] wherein Wand Werr] are CHCOQ err]H and Werr] is
Werr], -CH ewop§sazx]-, -CH err]WCHerr]- or PCT/EP96/05613
-CH err]CHerr]WCH err]- and X, Xerr], X2, A/ R R, Rerr], Rerr],
Rlerr], Rerr], mand n are as previ ously defined for a conpound of
the formula (1), nay be prepared by . hydr ol ysis of a conpound of the
formula (1) wherein Wand Werr] 3are CHCCIerr](C[err]-C[err]

al kyl), Werr] is Werr], -CHerr]Werr]-, -CHerr]WH err]-

I-Q[CZE (ra]r r] CRJ[_E?r ]r] V\%‘[tﬁé%mlﬁgﬂh%hh ?ﬂee;l;rro]‘nm)ﬂa%rﬁs]ls B?Y vmgﬁﬂﬁwtﬁ%ﬁr ][ Lr a

conpound of the fispoydratg bfthe Rerefuba:abl y, W and Werr] are

CHCO err]CH err] or CHerr]CJerr] CH er%hﬁ%err] The hydrolysis is
typically carried out using an aqueous lon of a suitable acid
or base, e.g. ha rrwhe:aem Rési ab mawbuawbmd)mhtmmtm'd sul }olhurl c ] acid
or a base such as 0|umor r i ona in the
presence of a suilab r%achgff B’c %ﬁ&”s@%é%ﬁ‘g}’erﬁe& hanol .

WD 97/ 25322 dichloromethane ortetrahydrofuran,

PCT/ EP96/ 05613

(c) acompound of the formula (l) wherein W is NSO,CF3 or CHNR®SO,CFa,
W' is CHNR®SO,CF; or R? is -NR®SO,CF3, as appropriate, wherein R® is
as previously defined for a compound of the formula (1), by reaction with
trifluoromethanesulphonyl chioride or trifiuoromethanesulphonic
anhydride, optionally in the presence of a suitable acid acceptor, e.g.
triethylamine, pyridine or potassium carbonate. The reaction is typicaily
carried out in a suitable orgaﬁic solvent, e.g. dichloromethane or
acetonitrile;

(d) acompound of the formula (1) wherein W is NSO2(C-Cs alkyl)
NSO2NR°R®, NSO, (morpholino), NSOfaryl) CHNR*(SO; C1-C, alkyl) or
CHNR°SONR®R®, W' is CHNR®*(SO; C1-Cs alkyl) or CHNR®SONR®R®, or
R’ is -NR®(SO, C4-Cy alkyl) or -NR’SO,NRR®, as appropriate, wherein RS
and R® are as previously definéd for a compound of the formula (h, by
reaction with a Cy-C4 alkanesulphony! chloride or bromide, a C4-C,
alkanesuiphonic anhydride or a compound of the formula;

R°R®NSO,(C! or Br), (morpholino)SO2(Cl or Br) or (aryl)SO4(C! or Br)

» @S appropriate, optionally in the presence of a suitable acid acceptor,
e.g. triethylamine.

The reaction is typically carried out in a suitable organic solvent, e.g.

dichloromethane, at from 0°C to room temperature;



38 13) The compounds of the formula (1) wherein Rerr] is

[err] wherein Wand Werr] are CHNR[err]Rerr], Werr] is
Werr], -CHveorh¥herr]-, -CHerr]WCH err]- or -CH err] CH etikpfeidsainr]
Rlerr] is -NRerr]Rerr] and X, Xerr], Xerr], A R Rerr], Rerr],
Rlerr], Rerr], Rerr], mand n are as previously defined for a conpound of
the formul'a (1) may be prepared by reaction of a conpound of the fornula:

[err] WD 97/ 25322 36 :
PCT/ EP96/ 05613 39 wherein
Rlerr] is

(e) acompound of the formula (I) wherein W is NCOR® or CHNRSCOR®, W' is
CHNR®COR® or R? is -NR°COR?®, as appropriate, wherein R® and R® are
as previously defined for a compound of the formula (I} with the proviso
that R® is not H, by reaction with a compound of the formula;

R®CO(CI or Br) or (R°CO)z0
wherein R® is as previously defined for this Methad, optionally in the
preseﬁce of a suitable acid acéeptor. e.g. triethylamine.
The reaction is typically carried out in a suitable organic solvent, e.g.
dichloromethane, at from 0°C to room temperature;

() acompound of the formula (1) wherein W, W' or R®is as previously
defined for Method 12(e), as appropriate, by condensation with a
compound of the formula:-

R°CO.H
wherein R® is as previously defined for this Method. The reaction can be
perfarmed under conventional conditions, e.g. using 1,1’-carbonyl-
'diimidazole or 1-hydroxybenzotriazole/1 ,3-dicyclohexylcarbodifmide to
generate activated intermediates;

or B

() acompound of the formula (i) where W is NSO.NR’R® or
CHNR®SO.NR°R®, W' is CHNR®SO.NRR® or R? is -NR®SO,NR®R®, as
appropriate, wherein R® and R° are as previously defined for a compound
of the formula (1), by reaction with a compound of the formula:

R°RNSO,NH;

The reaction is typically carried out at an elevated temperature in a
suitable solvent, e.g. 1,4-dioxane. '



[err] wherein Werr] and Werr] are CHZ[err], Werr] is
Werr], -CHerr]Werr], -CHerr]Werr]CH err] or

-CH err] CH ewn]otkex2t] CH err], Z[err] is a suitable |eavi ngPGrER0SE3g.

hal o, (preferably chloro or brono), nethanesul phonyl oxy,
trifluoronethanesul phonyl oxy or p- t ol uenesul phonyl oxy, and X, Xerr],
X[err], R A Rerr], Rerr}, Rerr], Rerr], mand n are as previ ously
defined for a conpound of the fornula (1)37 with a conpound of the -
formul a: HNR[err] R err] wher ein

Rlerr] and R err].are as viouslky defined for.a. compound of the formula
(1), = option é TW‘%CPWQ‘JE'P%SQI%B@ “ia QE\”ﬂﬁfﬁ'%Raﬁdl tional acid acceptor,
e.g. triethylam ne or potassium carbonate. The reaction is typical I y

carried out in a suitable solvent such as acetonitrile. WO 97/ 25322
PCT/ EP96/ 05613 o 40 14) The

conpounds of the formula (1) \Bn‘e‘rel Q:]h[err] S >

| A~ |
—NR’SO;Nsz or —N\/(W1 or CH,W")

wherein W and W' are CHCO,H and W? is W', -CHoW"-, -CH2WCH,- or
-CHzCH;WCH;- and X, X', X3, A, R, R', R%, R®, R®, R", mand n are as
previously defined for a compound of the formula (I), may be prepared by
hydrolysis of a compound of the formula (1} wherein _
W and W' are CHCO,(C+-Cs alkyl), W? is W', -CHW'-, -CH,WCH,- or

" -CHCH;WCH,- and X, X', X3 A, R, R, R, R°, R®, R’, mand n are as
previously defined for a compound of the formula (I). Preferably, W and
W' are CHCO,CH3 or CHCO2CH2CH.
The hydrolysis is typically carried out using an aqueous solution of a
suitable acid or base, e.g. a mineral acid such as hydrochioric or sulphuric
acid or a base such as sodium or potassium hydroxide, optionally in the
presence of a suitable organic co-solvent, e.g. methanol or ethanol.



[err] Wand Werr] are CHNRlerr]Rerr] and X, X err], Xerr], R A
Rlerr], Rerr], Rerr], Rerr], mand n are previously defined for a
conpound of WR&/2s32mul a (1), may be prepared by reducti vecaEpsgissyn uUsi ng
as the starting materials a conpound of the formula (1): wherein Rerr]
_ [err] and X, Xerr], Xerr], R A Rerr],
R[err] R[err] Rlerr], mand n are_as previously defined for a conpound
. of the formula (1), and a conmpound of t heg formul a:
HNR[err]Rlerr] wherein Rlerr] and Rlerr] are as previously defined for a
conmpound of tfie f a4 entigpal conditions are used
such as those escri beg”éog%'di/@ WSJ""'C"i?ﬁ?Wé&WF tgFFe intermedi ate imne or
imniumsalt forned nay be stable or isolatable. The reaction is
preferably carried out without isolation of this internmediate in which
case it is reduced in ﬁgtu to_provide a_ conpound of the fornmula (1). 15)
Al the conmpounds of t for a (1) mayybe prepared by intranol ecul ar

cyclisation of a conmpoung’™o the formul a; WO 97/ 25322
PCT/ EP96/ 05613  —X*—N W , —N w o, —-NRsso,N/\wz
6> (CHy)p \'_/ TV
R

AN\
_N\/(w1 or CH,W) -—N(}—R’ or —N@—n’

wherein W and W' are CHNR®R®, W2 is W', -CHW'-, -CH;WCH;- or
-CHzCHWCH,-, R is -NR°R® and X, X', X2 A, R, R', R?, R®, R®, R, m and n
are as previously defined for a compound of the formula (I) may be prepared by
reaction of a compound of the formula:

Rl‘>SX—N<>~X1—R12
R\A,N\/(Cl-l'z)m

(XXVIID)



41

[err] wherein X, Xerr], R A

Rlerr], Rerr] and mare as previously defined for a conpound of the

formula (1) vemsr2882r r |

is a suitable |eaving group, e.g. hBFHEP3§0S613r abl y

chloro or brono), methanesul phonyl oxy or p-tol uenesul phonyl oxy, optionally
in the presence of a suitable acid acceptor, e.g. triethylam ne.
reaction is typically carrred out inmn a suitable solvent, e.qg.

di chl or onet hane. 16) Conpounds of the3fornula (1) where Ais CO may be
prepared by intranol ecul ar cyclisation of a conpound of the fornmula (XXX):

[err]

previ ously de

abave for

'hé’}'Q@rﬁizqu, Xerr], R A Rerr], Rerr] and mare as
s

sui tabl e base such as n-butyllithium

RY R’ 0,:
6 CHy)p '
R
—NC(WIB or CH:WIB) or —N z

wherein W® and W'® are CHZ%, W is W'®, -CH.W®-, -CH,WBCH,- or
-CH.CH.WBCH,-, Z° is a suitable leaving group, e.g. halo, (preferably chloro or
bromo), methanesulphonyloxy, trifluoromethanesulphonyloxy or p-
toluenesulphonyloxy, and X, X', X3, R, A, R', R°, R®, R”, m and n are as
previously defined for a compound'of the formula (1), with a compound of the
formula:

HNRSR® |
wherein R® and R° are as previously defined for a compound of the formula (1),
optionally in the presence of a suitable additional acid acceptor, e.g.
triethylamine or potassium carbonate.

The reaction is typically carried out in a suitable solvent such as acetonitrile.

The

for a compound of fornula (1), and Z[err] is as defi ned
met hod 15 and the reaction is carried out by treatnment with a



WO 97/ 25322

PCT/ EP96/ 05613 42 Al l
of the aboveyhepshions and the preparations of novel startgdigepofiidsey i al s
used in the preceding nethods are conventional and appropriate reagents
and reaction conditions for their performance or preparation as well as

procedures for isolating the desired products will be well known to those
skilled in the art with reference to Ii4r0erature precedents and the
Exanpl es and Preparations hereto. A pharnmaceutically acceptabl e

acid addition or base salt of a conpound of the,fornula (1) may be readily
prepared by ffki n§he sg@pperdsselthe farmilafl) whetedmBoisnd of the formula (1) and
the desired acid or base, as appropriate. The salt nay precipitate from
solution and be collected by filtration or may be recovered by evaporation
of the solvent. 8he affinity of the conpounds of fornula (1) and
their salts for the human Kl exT] receptor can be tested in vitro by

testing their ability tg inhibiy [[err]H - Su e i.ading to
menbr anes prepared fiom humfh 1 M0 c‘g‘!,I 1Th xprgggé'ﬁhgsjt he human
NK[err] receptor using a nmog-HCHj,on of the method described in MLean,

S. et al, J. Pharm Exp. gfer., 26/, 472-9 (1993) in which whole cells
wer e used. The affinity of the-conpounds of formula (1) and their

salts for thgyaHaww aldCHRRERDEAE XCRN XPeR! ASRERS A VRY hPamynlpsti ng their
ability to conpete wth [[err];% or ['[err]I]NKA (neurokinin i\? for binding
to nenbranespg‘)’éﬁ-ﬁllyeﬁﬁfﬂeerf?@ﬁ EB“”%&&BP@%U&W?%P@REMS@ ng the

cl oned human rddicavé hrmirdiRRBINg ddthbRtdringialtidis &@@'h?au@bﬂﬁé%mt er

ovary cell nfnbranes are prepared as described for the previous nethod
where 1M cefli’s are used instead. The menbranes are incubated (90 mn,
25[err] O w Waetdig®lid] NKA and with a range of concentrations of the test
conmpound. Non-specific binding was determned in the presence of 10[err]M
NKA. : '

—X3—N 0O or —-N/\(CO or CH,CO)
v

and X, X', X3, R, A, R, R°, R, , R", m and n are as previously defined for a
compound of the formula (1), and a compound of the formula:

HNR°R®
wherein R® and R® are as previously defined for a compound of the formula M.

Conventional conditions are used such as those described for Method
(1). Again, the intermediate imine or iminium salt formed may be stable or
isolatable. The reaction is preferably carried out without isolation of this
intermediate in which case it is reduced in situ to provide a compound of the
formula (1).
15)  All the compounds of the formula (I) may be prepared by intramolecular
cyclisation of a compound of the formula:
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PCT/ EP96/ 05613 43 The
NK2 recept or W33 st activity of the conpounds of the fHGHEER6PI6)3 can
be tested, in vitro, by testing their ability to antagonise the contractile
effects of the selective NK[err] receptor agonist [[err]Ala[err]] NKA[ err]
in the rabbit pulnonary arfery, using t.hf? nmet hod of Patacchini and Maggi,
Eur. J. Pharnacol., 236, 31-37 (1993). 4 The conpounds of the
formula (1) and their salts can be tested for NK2 receptor antagoni st
activity, in vivo, by testing their ability to inhibit bronchoconstriction
i nduced by [[err]Ala[err]]NKA[err] in the anaesthetised guinea pig, using
t he -met hod descri bed by Miurai et al, J. PharnCHgZp. Ther., 262, 403-408
(1992) or Metcalfe et al, Br. J.,Phargac '1:& 563R (1994) .

The conpounds of the formula (I)Rg ?eﬁbcga’ %lg }égn e tested for NKerr]
receptor antagoni st activity, in yitrqg, by testing their ability to
antagoni se the contractile effects of(@ﬁﬁ?sel ective NK[err] receptor

agoni st senktide in the guined>,-pNg~T1€dm usi ng the nethod of Maggi et al,

Br. J. Phammcol., 101, 996-1000™ (1990). For human use, the
conpounds of the fornmula (1) and their sal XX ‘be adm ni stered al one,
but will generally be admnistered in adm xture with a pharnaceutically

acceptable diluent or carrier selected with regard to the intended route
of admi ni st r avheneinaXdxX’s Fa i &' dRPaad meareas praviopsipdefined foFarcompoangicd, t hey

can be adm nigtered oral |l y-sincl udi | i lal ]y, i rm,of tablets
cont ai ni ng SL}E‘ﬁ%%%"fl%i(@ﬁpézaés ?:tsgff%bﬂgl?%vﬁgcq} %,el'%rhdlwn(p E%g’é{ﬂ%eén'&%? Bvul es
ei It her al one tromia), mdpianésmlahaﬁypdxy&)fﬁ-i}olmnESleMnyiloxyt lhpxidn_aﬂyrindheel i Xi [r ?]

sol utions or _suspensions, containin avour i col ouring agents. e
can be inj ect¥FENE Tft ﬁ‘f'ﬁ%%/?c'?8F°%33rnﬁr%?nﬁﬂﬂ\??§&‘§housI Y, ignt ?armscul ar I>/y
or subcut aneousl| y.Theh@actat ienyeically cardiedouttin atsuitable tshivgntaeg. best used in
the formof a,steril Epadgueous sol ution which may contain other substances,
for exanple, WASGEAMELENEs or gl ucose to make the sol ution isotonic with

bl ood. '

16) Compounds of the formula (i) where A is CO may be prepared by
intramolecular cyclisation of a compound of the formula (XXX):

RX—NO—XI—RZ

R—A—NH  (CH)p
Y4
XXX)

wherein X, X', R, A, R', R% and m are as previcusly defined for a compound of
formuia (1), and Z? is as defined above for method 15 and the reaction is
carried out by treatment with a suitable basa such as n-butyllithium.
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PCT/ EP96/ 05613 44 For
oral and papgRbtgézd administration to human patients, the pdaigpysosgdsage

| evel of the conpounds of the fornmula (1) and their salts will be from
0.001 to 20, preferably from0.01 to 20, nore preferably fromO0.1 to 10,
and nost - preferably from0.5 to 5, nog/kg (in single or divided doses).
Thus tablets or capsules of the conpougds will contain fromO0.1 to 500,
preferably from50 to 200, ng of active conpound for adm nistration singly
or two or nore at a tine, as appropriate. The physician in any event wl|
deterni ne the act LAl of the ahgee fgacians\and theeprepatatisns phmeve! startingy i ndi vi dual

patient and 4 bk | k& i iRe S ' pér&o ._.Lhe

parti cul ar %%tfa}é%ltls .us%!‘ﬁéﬁlg‘}oyoé/rgce o@gges eﬂs?éggg\ﬁ%ﬁgp 35/ 0 %ﬁa‘gog{}aet age case;
there can, deagents sad réactiong¢onditions for theitprritsmanhe ceptepgrationas welles dosage
ranges are : | iqn.

A tornati velryooddifes BPfschihd i GedtddbiaabiE wiF e B Roohid 1R ded ",

i nhal ati on dn thenart withfreferercie ta litaratuos presegents apddbaExamplestamgy nay be

applied tom | formof a lotion, solution, cream ointnment or
dusting po er:é&é.l{&ﬁoﬁé; %%?onat I ve nmeans of transdernmal administration is by

use of a skin patch. For exanple, they can be incorporated into a cream
consi sting of an ueou emul si.on.af, p l en lycaol.s.or |iqui

paraf 1 nt Cor ¢ hod Aoy Y Bordhdhle B8 AR Rk S QsarinS L anc
10% i nto arofdhefomantia ((omay beiragdilyfpreparad by mizing togethér salutonktofpar af f i n
base together with.such stabjljizers a vatives as __nay be_required.
s Lo be CRELBARY T Rinla reOnE Ao bed O R Bt A rradR P o TSI i < 2
wel | as the saltireay ptecipitatef frar tsahitios laad be\oofiected by fiilttdtiendr sensise

Thus the | n",%@é\}e?é‘d w %E,Q;%raﬁér? i tﬂgss'ol-vent.

The affinity of the compounds of formula (I} and their salts for the human
NK; receptor can be tested jn vitro by testing their ability to inhibit [3H]-

Substance P binding to membranes prepared from the human IM9 cell fine
expressing the human NK; receptor using a modification of the methed
described in McLean, S. et al, J. Pharm. Exp. Ther., 267, 472-9 (1983} in which
whole cells were used. o '

The affinity of the compounds of formula (1) and their salts for the human
NK2 receptor can be tested jn vitro by testing their ability to compete with [°H] or

["51]NKA (neurokinin A) for binding to membranes prepared from Chinese
hamster ovary cells expressing the cloned human NK; receptor. In this
method, washed Chinese hamster ovary cell membranes are prepared as
described for the previous method where IM9 cells are used instead. The
membranes are incubated (90 min, 25°C) with ['2°1] NKA and with a range of

concentrations of the test compound. Non-specific binding was determined in
the presence of 10uM NKA.
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phar maceut i céYO&ﬁf'ﬁ%?si tion conprising a conmpound of the forprﬁft'%f’f ")‘,‘3
or a pharmaceutically acceptable salt thereof, together with a

pharmaceutically acceptable diluent or carrier; ii) a conpound of the
formula (1), or a pharmaceutically acceptable salt- or conposition
thereof, for use as a nedicanent; iii) e use of a conmpound of the
formula (1), or of a pharmaceutically acceptabl e salt or conposition

thereof, for the nineNKGlregedt®famagonist actnﬁ%fwmpémstdmméfmh@mt of a
di sease by produ ki ni.n acting at

t ch
t he -hunan” NK[ &77 quﬁfa'rﬁ]r‘]’—‘-t&g gKIﬁ%‘PQ]’“?'EE@@V&? antapogse e ntrasiiBi nat i on of

two or nore tBre&siof thd yalecmgmsfebébtét agaméM[@f(lE’]Nkﬁp%%?@féq'abﬁxt an
i nflammat ory di sease such a arthritis, psoriasis, asthma or

i nfl ammat ory BulRanaty gsayeusmg thenmethiod of PataCCh@WMJM&QQBEBmJ( CNS) di sorder

such as anxie e f{% ia or psychosis, a
gastro-int est?ﬁgrqggl zg'rsor%ﬁ sui’h as functional bowel di sease,
irritable bowel syndrone, gastro-oesophageal reflux, faecal

I nconti nence, colt ’i‘hé <8 &R@ﬁhgﬁﬁ@ﬂ“f’m nggﬁé é%b%jli%oé%&ri@{ider Sljch

as i ncontinence, hyperre exia or non ch as
chroni c obstr mapm antagonjss adin&tgam_ea_gaby@&sltlegWl&bﬁtymsmhtbmﬁa cont act

dermatitis or rsens di s suc S_poi.son a
peri phlarial neB %ﬁf’% %ﬁt@ﬁﬂi@tﬁﬁ:ﬁﬁﬁg{[é@vﬁw I ?’h&'e ?TELS!’FQ\ 8?%39@5%8‘9;?/a
pai nful neur opgihBthe Mo déLRFiBEd L b? Mwaarétlaq IJAPRAME. ESip: hrﬁéxpeéezc 4aﬁubgl gi a,
cough or acutg or chronic pain; et hod of treat ment uman to

treat a di seabt99%) opMsicatiergial Br. J. Pha”“éﬁ?'aé-&ﬁq 8¢t on a tachyk| nin
acting at the human NK[err], NK[err] or NK[err] receptor,

conbi nati on of two_or nore thereof, which conprijses reating said
human with an ef f eE0® $RMRAWAAS Ofdhe forewia,dland their salts can betesFQﬁWﬂNhg(l) or

with a phar rraeasétpt&addta{g@ﬁs%emplﬁmdlb Qéstragwéaﬁarsmmo anta gomsm?é eof; i)
a nethod as in (v) where the diSease s an inflammator 3 ease such as
Gji@l @}

arthritis, psBPitiqtie efiagtsattheselestiyahitareneptossaenists in the gyineaal
pig ileum using the method of Maggi et al, Br. J. Pharmacol., 101, 996-1000
(1990).

For human use, the compounds of the formula () 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, intravenously, intramuscularily or subcutaneously.
For parenteral administration, they are best used in the form of a sterile
aqueous solution which may contain other substances, for example, enough
salts or glucose to make the solution isotonic with blood.
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system (CNS) w@jo5kder such as anxiety, depression, denmenti RceEpsnss1s
psychosis, a gastro-intestinal (d) disorder such as functional bowel

di sease, irritable bowel syndrome, gastro-oesophageal reflux, faeca

i ncontinence, colitis or Crohn's disease, an urogenital tract disorder such
as incontinence, hyperreflexia or cystitiug, a pul nonary di sorder such as
chronic obstructive airways di sease, an allergy such as eczemm, contact
dermatitis or rhinitis, a hypersensitivity disorder such as poison ivy, a
peri pheral neuropathy such as di abetic neuropathy, neuralgia, causalgia,

pai nful neur opat hyrorariiiAd ;r@éﬁ@én?adﬂﬁ%ﬁétwnao%nﬁﬂ%ﬁaﬁbﬁtrspﬁteid‘an?eur al gi a,
cough or acute or chronic pain; vij) .a c ‘the formula (I1)

ompound of ] ; ,

(1TTA), (XX 159538RxpYe! pf thexgampoundmehfhe forhula @WN}‘?W galRwill pe fropacvi 1)
(XXI'X) or (XXXbo1 to 2be pretblapy RSmEXOIR 25 rhdre wrdiaribly frdiR oD RPRY, ahkon of the
conmpounds of the forrrulpa f(l)?v; WO 97/ 253?? . ’
PCT/ EP96/ 0561®0st preferably from 0.5 to §, mg/kg (in single or divided doses), Thus tablets
EXAVPLE 1 or éaén_sules of the compounds will cantain from 0.1 to 500, preferably fram 50 :
- Benzoyl - 3- (3, 4- di chl or ophenyl ) - 3-&3- [ 3- nor phol i noazetidi n-1-y "1 propyl) pi pe
ridine to 200, mg off agtive compound for administration singly or two or more at a

time, as appropriate. The physician in any event will determine the actual

dosage which will be most suitable for an individual patient and it will vary with

the age, weight and response of the particular patient. The above dosages are

exemplary of the average case; there can, of course, be individual instances

where higher or lower dosage ranges are merited, and such are within the

scope of this invention.

Alternatively, the compounds of the formula (l) can be administered by
inhatation or in the form of a suppository or pessary, or they may be applied
-topically in the form of a lotion, solution, cream; ointment or dusting powder. An
alternative means of transdermal administration is by use of a skin patch. For
example, they cén be incorporated into a cream consisting of an aqueous
emulsion of polythylene 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 stabilizers and preservatives as
may be required.

It is to be appreciated that reference to treatment includes praphylaxis as
well as the alleviation of established symptoms of the disease.

Thus the invention further provides:-



To a solution of the al dehyde (see PREPARATION 7) (0.48g, 1.23 mmol.) and
3- nor phol i noazeti di ne di hydrochl ori de (see PREPARATI ON 1%?%0 291g

1.1 nol. WOHR®23 in tetrahydrofuran (20 m) under nitrd§é BB ded
trethylamine (0.38 m , 2.2 nol. equiv.). After thirty mnutes, sodium
tri acet oxyborohydri de (0 391 g, 1.5 nol . equiv.) was added, followed

i mredi ately by glacial acetic acid (0.07 r:d) and - the m xture was
stirred for eighteen hours. The sol vent Was renoved under reduced -
pressure and the residue was partitioned between 10% aqueous pot assi um
carbonat e solijti canph@nadeltical dostpogitioncetrprisingZ0carhpounitiaf the fromuta (1), phase
was then extracted again wt th at apnd_t he conbi ned
organi cs dried ov@rd %’f‘?ﬂﬁe!{}iaﬁ %&e&?ﬁltg s?@ltﬁ%re%%%fgg% W ®iltered and the
sol vent was r enovgithrihadeutioaiyl aceapbtatsie iluere.or tarieresi due was t hen

(01 by VBl urk coaegok Snd Tomda thohtinretaliall S0eetags sk o2 o 25

Esi I l)[ca | di Chd:drfcl:mmﬁdratlgetagﬁ,tfbﬁﬂﬂ%asgrﬁedw%mghune) LRVB mz = 516
ml)[err] . nd C, 1.07; H. 6.18: N, ,.8.04 .
Clerr]H err] N["gr r%ﬂ‘@?r‘]féﬁog?ﬁﬁuné of g éﬁ”?’]‘gl (f)ePF?fa} pgimaceutically) o3. H,
4.49; N, 7. 528kceptable sshbPddmSekition thereof, for the manufacture of a

PCT/ EP96/ 05613

[err] H NVR (CD [ @eficpmest for the eament of @ djsease by pragducing amansaganis (m,

2.0-2.1 (m, 2. 25ef?ec3 on a taBlykirdn 4ctindaf thk husha?r ﬁKQ NiYor Nk:?réc@ptﬂ\r (0Par

3.6-3.7 (m, 7.2-7. EXAMPLES 2-8
combma ion of two or more thereof;

iv) use as in (iii) where the disease is an inflammatory disease such as
arthritis, psoriasis, asthma or inflammatory bowel disease, a central
nervous system (CNS) diéorder such as anxiety, depression, dementia or
psychosis, a gastro-intestinal (Gl) disorder such as functional bowel
disease, irritable bowel syndrome, gastro-oesophageal reflux, faecal
incontinence, colitis or Crohn's disease, an urogenital tract disorder such
as incontinence, hyperreflexia or cystitis, a pulmonary disorder such as
chronic obstructive airways disease, an allergy such as eczema, contact
dermatitis or rhinitis, a hypersensitivity disorder such as poison ivy, a
peripheral neuropathy such as diabetic neuropathy, neuralgia, causalgia,
painful neuropathy, a bumn, herpetic neuralgia or post-herpetic neuralgia,
cough or acute or chronic pain; '

v) a method of treatment of a human to treat a disease by producing an
antagonist effect on a tachykinin acﬁng at the human NK;, NK; or NK3
receptor, or a combination of two or more thereof, which comprises
treating said human with an effective amount of a compound of the
tformula (1) or with a pharmaceutically acceptable salt or composition
thereof;

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



The conpounds of the follow ng tabul ated preparations of the general
fornmul a: [err] wer e
prepared bywdoshd¥hi ar nethod to that used in EXAMPLE 1 usp@geddafses
appropri ate al dehyde (see PREPARATIONS 7, 8,9, 36 and 37) and either 3-
nor phol i noazeti di ne di hydrochl ori de (PREPARATI ON 13) or 3-(4-

am nosul phonyl pi perazi n-1-yl)azetidine bistrifl uoroacet ate ( PREPARATI ON
16) . WD 97/ 25322 46

PCT/ EP96/ 05613 49 [err] WO 97/ 25322
PCT/ EP96/ 05613

nervous system (CNS) disorder such as anxiety, dggresLigrﬁ.rJJementia or
psychosis, a gastro-intestinal (Gl) disorder such as functional bowel
disease, irritable bowel syndrome, gastro-oesophageal reflux, faecal
incontinence, colitis or Crohn's disease, an urogenital tract disorder such
as incontinence, hyperrefiexia or cystitis, a puimonary disorder such as .
chronic obstructive airways disease, an allergy such as eczema, contact
dermatitis or rhinitis, a hypersensitivity disorder such as poison ivy, a
peripheral neuropathy such as diabetic neuropathy, neuralgia, causalgia,
painful neuropathy, a bum, herpetic neuralgia or post-herpetic neuralgia,
cough or acute or chronic pain;

vii) acompound of the formula (1), (IIA), (XXII), (XXII), (XXIV), (XXV),
{(XXV1), (XXVI), (XXVII), (XXIX) or (XXX).

The following Examples illustrate the preparat:on of the compounds of the
formuta (1):-
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EXAMPLE 9 WO 9725322 PCT/EP96/05613

1- Benzoyl - 3- (3, 4-di chl orophenyl ) - 3- (2-[ 3- nor phol i noazeti di n-1-yl ] et hyl)

pi peri di ne . 4[err] To

a solution of the nesylate (see PRERARATI ON 24) (137ng, 0.3 mmol.), 3-
nor phol i noazet i di ne di hydrochl oride (PR B@ﬂg!_g\l‘ 13) (160nmg, 3 nol.

equiv.), triethylamne (0.125 n, ©) and potassi um carbonate
(83ng, 2 nol. ' ' \ ag d h

was heat ed under ‘ ' Fr—wvers =
tenperature, water (2 m) was added and the acetonltrl I e was renoved
under reduced pressure. Saturated aqueous sodi um bi carbonate (20m ) and
ethyl acetate (20m ) were then added, and t he aqueous phase was

extracted with ethyl aget
dri ed using anhyd

n1) The conbl d organics were then

ate, fﬁk@ei 02HC], NaBH(OAG),,

a

THF, NEt,,

To a solution of the aldehyde (see PREPARATION 7) (0.48g, 1.23 mmol.) and 3-
morpholinoazetidine dihydrochloride (see PREPARATION 13) (0.291g, 1.1 mol.
equiv.) in tetrahydrofuran (20 'ml) under nit;ogeri was added tristhylamine (0.38 m!,
2.2 mol, equiv.). After thirty minutes, sodium triacetoxyborohydride (0.391g, 1.5
mol. equiv.) was added, followed immediately by glacial acstic acid (0.07 ml) and
the mixture was stirred for eighteen hours. The solvent was removed under
reduced pressure and the residue was parfitioned between 10% aqueous
potassium carbonate solution (20 ml) and ethyl acetate (20 mi). The aqueous
phase was then extracted again with ethy! acetate (2 x 20 ml) and the combined
organics dried over sodium sulphate.- The solution was then fiitered and the
solvent was removed under reduced pressure. The residue was then
chromatographed using silica gel, eluting with dichloromethane:methanol (9:1 by

. volume to give the title compound {(166mg). TLC Ry = 0.25 (silica,
dichloromethane:methancl, 9:1 by volume). LRMS m/z= 516 (m+1)". Found C,
61.07; H, 6.18; N, 8.04. Cz3H35N302Cle.0.5CH:Cla requires C, 61.23; H, 4.49; N,
7.52%.



and the sol vent was renoved under reduced pressure. The residue was
chromat ographed using silica gel, eluting wth a solvent gradient of

di chl or onetQgisssget hanol (9:1 to 4:1, by volune) to gi vepéhiRpdeokdis
conpound ?43rrg . Rlerr]=0.16 (silica, dichloronmethane: nethanol, 19:1 by
volune). LRVSE nifz 502 (m+l)[err] WO 97/ 25322

PCT/ EP96/ 05613 48 52

[err]H-NMR (CDCl [err]): [err] =1.35-1.95 (m 6Hy, 2.05-2.15 (m 2H),.
2.25-2.4 (m 4H), 2.7- 2.95 (m 3H), 3.3-3.6 (m 5H), 3.65-3.75 (m 4H),
4.35-4.5 (M 1HNMR.(ZOTIF:5=10.8B)1.1 (m), 1.2-1.5 (m), 1.55-1.9 (m), 2.0-2.1 (m), 2.25-2.3
EXAMPLE 10 3 4- Di ¢chl ar.oph 1) -1-(2- nzoyl ) -

3. ( 2- [ 3- nor phm,,go%% (S0 8RS BK 19 4 fnf, 2 6B Y 297 P

yl ] et hyl) pi peri di ne [err} Thi s
conpound was prepared by a simlar nethod to that used in EXAMPLE 9

usi ng the nesylate as prepared i n PRECABMPLES 28 and 3- nor phol i noazeti di ne
di hydr ochl ori de (PRE B r

[err]HNVR (CDCl [err] ?ﬁg[%-éb\rg]&ué@ff?fh S.@S (rré %ﬁatég%éﬂ?%a&(%&%hl—ﬁ ?erée_erﬂ 3.1.
(m 3H), 3.i15d0mwlar (m 11H), 4.65-4.7 (m 1H), 6.8-7.1 (m 3H), 7.1-7.5

(m 4H). ' EXAMPLE 11
3- (3, 4- Di chl or ophenyl ) - 3- ( 2- [ 3- nor phol § tidin-1-yl]ethyl)-1-phenyl sul ph
onyl - f
RYN X—_N<>—R2
O .
a
a

were prepared by a similar method to that used in EXAMPLE 1 using the
appropriate aldehyde (see PREPARATIONS 7,8,9,36 and 37) and either 3-
morpholino_azetidine dihydrochloride (PREPARATION 13) or 3-(4-
aminosulphonylpiperazin-1-yl)azetidine bistriflucroacetate (PREPARATION 16).
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To a solution of the conmpound of PREPARATION 42 (0.319, 0.88 nmol), 3-

nor phol i noazeti di ne di hydrochl orkde (0. 187g,1 nol

and tri et hylwownssstd. 122m ,

1 nol. equi

.equiv.) (PREPARATI ON 13)
v.) in tetrahydrof upgfiefekfesdsy, was

added sodi um tri acet oxybor ohydri de 8251rrg, 1.35 nol. equiv.) and gl aci al
acetic acid WO 97/ 25322 S
PCT/ EP96/ 05613 54 (0.053
m, 1 nol. equiv.)}{ The m'gxtur.e was stifrred at roomtenperature for 64
hours. The m{xturejwas t@n cmnceng atgd to ca. 5m and partitioned between
ethyl acetat¢ (30n])x and sat u,-sat edmaqugous sodi um bi carbonat e sol ution
(20m ). The orgpfic | rfewas d& ed fover anhydrous magnesi um sul phat e,
filtered andithe {ZEsol vgt @s reppved under reduced pressure. The residue
was purified|{by flgagh <oljeym chegbnatjography using silica gel, eluting
with a sol vept gra:lduent cd:' '*di chipr orfet hane: net hanol (92:8 to 9:1 by
vol une) to giv thmtlth..,co ounds (J220ng). TLC Rf = 0.2 (silica,
met hanol : di chl ggongEhane B: d2iby v ung). LRVE mz = 480 (m+ 1)[err].
Found: C, 60. 784, 7; £3; N, 31.::_ ©
Cerr]Herr] \I[e+r] rr]ﬂem{].o.%sc:l-l[err]d [err] requ res C 60.45;H, 7. 3;
N, 8. 38% ersz]H SE [lEr]1 8 eerr]:0.1-0.2 (m2H),0.5-0.55 (m 2H),
0.85-0.95 (m1 1?_. B g (M4, [2.65-2.8 (m 2H), 2. 85- 2.95 (m1H),
3.2-4.4(m1)H);; 7 2- = z§m3.H>§'.z.9
EXAMPLE 13 < ISuwgx (wEQ0 :
3(S)-1-Cycl opropyl ag -)/;g-a-(ﬁ:lﬁdi_ﬁ'll orfophenyl ) - 3- (2-r 3- {4- et hanesul phonyl
- : .;éd:'@ipéé@gmgl-yl}azetidi n-1-yl ] et hyl) pi peridi ne.
2250 S84
I258s |83kg
CESZ |0ELQ
C3SO00 |z-Q=
=T85S |STESE
ZBw ET ST EX
NS § =~ &
=28 [FsldS
Y . .
gﬁ:%f <7
C Eivs 2 o -
-1 & E
_ < c
c )
z =
Y \j
; b 1 -
< | =
& ~ !
Pox 1= =
] + Q0 Q :
| 1= = |
- c :
= | |
x i | :




[err] WO 97/ 25322

PCT/ EP96/ 05613 55

To a sol uti owodkréiag conpound of PREPARATION 42 (0.31 g, Op&Bmresioss3-

(4- met hanesul phonyl pi perazi n-1-yl)azetidine bis-trifluoroacetate (0.39g, 1
nol equi v.) (PREPARATION 46) and triethylamne (0.122m, 1nol equiv.) in
t et rahydrofuran (10nl) was -added sodi um trisdcet oxyborohydr| de (186ng, 1 nol
equiv.) and glacial acetic acid (0.053nm, 1.05nol equiv.). The m xture.was

stirred at roomtenperature for 16 hours. The reaction m xture was then
concentrated to ca. 3m and partitioB¥AMBE/&en ethyl acetate (30nm) and
sat ur at ed aqueous sodi um b| carbonate solution (30m). The organic |ayer
was, dri ed over . e
was renoved under reduced pressure to give a residue which was purified
by flash col um using silica gel, elud wth

di chl or onet hane VO t e ti onpound
(375nD) . T bgﬁgﬁﬁ)ro tha {}tﬁ"fg 1,

vol une). LRVS 1)[err]. Found C, 54 9 6 80; N, 9 40.

{z
Cerr]Herr]dJ[err]N g
H 6.72; N, 9. 70% [
(m2H), 0.9-1.0 (m1H),
(m10H), 7.2-7.4 (m 3H).
PCT/ EP96/ 05613 : a

O 0-C
o
Cl
a

To a solution of the mesylate (see PREPARATION 24) (137mg, 0.3 mmol.), 3-
morpholinocazetidine dihydrochioride (PREPARATION 13) (160mg, 3 mol. equiv.)
triethylamine (0.125 ml, 3 mol.equiv.) and potassium carbonate (83mg, 2 mol.

, 0. ZSCH[err]CI res , 54. 63;
[err])[err]; %Ho;? m2H) 045055
(m14H), 2.

w097/ 25322

equiv.) in acetonitrile (5ml) were added, and the mixture was heated under reflux
for four hours. The reaction was cooled to room temperature, water (2 mi) was
added and the acetonitrile was removed under reduced pressure. Saturated
aqueous sodium bicarbonate (20ml) and ethyl acetate (20ml) were then added,
and the aqueous phase was extracted with ethyl acetate (3 x 20mi). The
combined organics were then dried using anhydrous magnesium sulphate, filtered
and the solvent was removed under reduced pressure. The residue was
chromatographed using silica gel, eluting with a solvent gradient of
dichloromethane : methanol (3:1 to 4:1, by volume) to give the title compound
(43mg) R¢= 0.16 (silica, dichloromethane:methanol, 19:1 by volume). LRMS mz
502 (m+1)*



56 : EXAMPLE 14

3(R)-3-(3-[3-(4- Ami nosul phonyl pi perazi n-1-yl)azetidin-1-yl ] propyl)-1-benzoy
| - 3- WO 97125322 (3, 4-di chl or ophenyl) pi pepceiEerswose3

[err] A m xture of the conpound of PREPARATI ON
54 (190ny, 0.404 mol.), 1- am nosul phonyl - 4- (azeti di n- 3-yl ) pi perazi ne
bistrifluoroacetate (PREPARATI ON 16) (82ng, 3 nol. equiv.), potassium
carbonate (334ny, 6nmol. equiv.) and triethylamne (0.335m, 6nol

equiv.) in acetonitrile (15m) were heated under reflux for 8 hours.
The reaction ViesNMBDICDICL) 5=0PB511008 @ BHY; 2.0542., ¢5\I(mr@m¢tzmmz4((ﬁpm-v) 275
added, and the é%xture was washed with water éloomg f&g n| c_layer was
dried over anh§ &’U&Hﬁgﬁ%@@%éﬂ)pﬁéﬁééﬁ&m i & S %ﬂt {mSH).

renmoved under reduced pressure to give a residue, mhlch mas
chromat ographed on silica gel el ugyR rb a sol vent gradient of ethyl

t at th I Q 4 d (1
Sﬁg)a er e (z;;mg) 28 olihGaZetpynd (
NVR(CDC [err])[err]: 1619(m5H) , 2.25-2.45 (m 8H),

7-2.8 (m2H), 2.9-3.0 (m_1H), ézés(mm) 3.35-3.5 (m 6H),
4.4 (

m1H), 7.25-7.5 (m 55V %/: /—\

This compound was prepared by a similar method to that used in EXAMPLE 9
using the mesylate as prepared in PREPARATION 25 and 3-morpholinoazetidine
dihydrochloride (PREPARATION 13).

LRMS (m/z) 532 (m+1)". :

'HNMR (CDCls) : § = 1.3-2.15 (m, 8H), 2.2-2.4 (m, 5H), 2.7-3.1 (m, 3H), 3.15-4.0
(m, 11H), 4.654.7 (m, 1H), 6.8-7.1 (m, 3H), 7.1-7.5 (m, 4H).

2.
4.

EXAMPLE 11




WD 97/ 25322

PC/ EP96/ 05613 57 The foll ow ng

Prepar ati onswddiusskat e the preparati on of certain starti nPCIT/EPIsresSsty i al s
used in the precedi ng Exanpl es.

PREPARATI ON 1

2-(3,4-Dichl orophenyl)hex 5-enenitril e 53 . CN
N [err] To a solution of sodium hydride
(14.8g, 370.4 mmol, 60%di spersion in mneral oil) i n di met hyl f or mam de

(150 m) at Of eyHid Was”ﬂﬁéﬁar&ﬂ b Q%ﬁlidﬁ&ﬁetﬁdd@ﬁhlﬁt a@édﬂn BXAMPLE dusing the

di chl orophenyl acetonitrile %ﬁ i n di met hyl formam de (300
m), and tHBeﬁﬁ'giFlﬁseP'%%’egﬂq gﬁ Tlpﬁ\?& hours. A solution of
4-bronobut - 1 - arRMEGRgz) 538 (,—n],.m'ol eqw V. ) in dimethylformam de (100 m) was
t hen added, and_the mxtu 5‘2 aéggornéﬁ erature for one
hour, then heatfHndsCetr].6: H}Q:O? 1, 28 ?7 Na ZFT?@“FE%CU on

m xture was t hew sgahigd.1 BNG . amt er - (1I) was added. The m xture was then
extracted with et hyl "acetate (2 x 500 m The conbi ned rgani cs were

0
then washed wi t' HNMREGDCR):&=115-1.8m,EH).veS-2erimy b 21 3B e B 2.7-3.0

vas - Cthen pur BT 2GR A B AT S SRS B Sy T e 3 I AR

w th a sol vent 7.45 (igr 2id), 3-7@5 (ef, [3yH), AZat.a(me; 2Hpxane (1:19 to 1:6, by

volune) to give the title conpound (51.5g). TLC Rlerr]=0.47 (silica,
hexane : ethyl acetate, 6:1 by vol une); [err]HHNMR (CDCl [err]): [err] =
1.85-2.1 (m 2H), 2.2-2.3 (m 2H), 3.7EXABPALEA12 H), 5. 05-5.1 (m 2H,

5.7-5.8 (m 1H), 7.15-7.2 (m 1H), 7.4-7.45 (m 2H).

M O/\( NaBH(OAc), AcOH_
_H
N 4 THF —
| HNO-—N 0.2HCI
A4

Cl

a

To a solution of the compound of PREFPARATION 42 (0.319, 0.88 mmol),3-
morpholinoazetidine dihydrochloride (0.187g,1mol.equiv.) (PREFARATION 13)
and triethylamine (0.122ml, 1 mol. equiv.) in tetrahydrofuran (10ml), was added.
sodium triacetoxyborohydride (251mg, 1.35 mol. equiv.) and glacial acetic acid



WO 97/ 25322

PCT/ EP96/ 05613 58

PREPARATI ONV@ 97725322 4- Cyano- 4- ( 3. 4- di chl or oprengPIs/ms613- 7- enoi C
acid [err] To a solution of the conpound
of PREPARATION 1 (50.5g,210.4 nmol) in di oxan (150 m) at O[err] C under
ni trogen was added potassi~um tert-but oxi des4(1 50, 0.06 nol. equiv.) and

hyl I 1 d
FL 261112 it Voo s PR S5p T e et
added and t he hours. UThes mihuretwas mdn&bncmmteetqm smi raadfparttt@aée Blelwddrut es.
Met hyl tert- b h d th
aci d|>/f [ egr to ;)él-ﬁ}h ag%tﬁge Qgﬂ@ %@%ﬁn\%@%‘# Sge%nqo&;%ﬁgiugéﬁﬁagagﬁ %ﬁ#"' E"’ei h@V\%w ution
was t hen eﬂhearrgmicvnytehwastdmﬁ over aniydrods rebirsasird suipBaf, fiteredaiMd thBe

mbi ned h | phat d
i1 ter od.  RengoREnbYay Frrmovetl fdr ok ot c P b ves BUiEd hehasn | o

conpound ( &ﬁiuhﬂgbhrodeiaWuslﬁ@dmcmgélheluﬂﬁgwtﬁtﬁbmrﬂ ﬁiﬁierftlaft her
purlflcatlon er s é 858199[ L n} 4.9-5.0 (m
2H), 5.65-5. 7% ha"? étrane Csath 0‘7"%‘% torgiye *tmompound

(220mg) TLC Rf = 0.2 (silica, methanol dichloromethane 8:92 by volume).

LRMS m/z = 480 (m + 1),

Found : C,60.78;H,7.13;N,7.31.

" CasHasNaCl,0,.0.25CH:Cl; requires C,60.45;H,7.3;N,8.38%.
'"H-NMR(CDCl3) 5:0.1-0.2 (m,2H),0.5-0.55 (m,2H), 0.85-0.95 (m,1H), 1.35-2.3
(m,14H), 2.65-2.8 (m,2H), 2.85-2.95 (m,1H), 3.2-4.4 (m,10H), 7.2-7.4 (m,3H).

EXAMPLE 13

3({S)-1-Cyclopropviacetyl-3-(3.4-dichlorophenyi)-3-(2-[3-{4-methanesuiphonvi-

0 | |
M % NaBH(OAc);,AcOH
" or —
N4 .
: HNO—N' N-SO,CH;.2TFA
VoS

A\/(\)\O/\/N <>—N©N°SOZCH3

c



WD 97/ 25322

PCT/ EP96/ 05613 59
PREPARATI ONwiD 97725322 3-(But-1 * PCT/EP96/05613
-en-4-yl)-3-(3, 4-dichl orophenvl)- piDeridine [err]

To a solution of |ithiumalumniumhydride (16.6g, 2 nol equiv.) in
tetrahydrofuran (300 m) at O[err]C.under nitrogen was slowy added a

solution of the conpound of PREPARATI 2 (68.12g) in tetrahydrofuran
(300 M), and the “reaction was stirred Tor two hours. Wat er
(60 M) was then added carefully, foI | owed by aqueous sodi um hydr oxi de

solution (2N, 300m re e i

resi due vv<(as washed ")\/ﬁ ?%Qﬁ%?ﬂ? H} Bﬁ A}eﬁ ’ﬁ%‘%@g@'ﬂ?‘f (8‘%:\ éﬁgm@ 3-
washi ngs I vﬁﬁmehhaasmphmy\mﬂemztrg‘t -tylr‘ilezétidlvme bisanﬂubmechtahee(od wd blogs |
magnesi um s ate nd .t he sol yen r ed .under reduce
pr gssulrg Tﬁep?%‘f HLFJ?%QRA%(S& 19 a@ﬁﬁ%ﬂﬁﬁéﬁ%&%%" ﬁ@"g?‘ﬂﬁ"l’ﬁ el ,
eluting with ateﬁ-@hydi“afurﬂrﬁ ﬁﬂ)rﬁl?ha@fadﬂ% fsaamha tnacefoxﬁs&mhyo&ra%t(qhsm@l1&1%1 to
2:5, by vol une) give t title conpound as_a mxture wt

uncycl i sed ani ?Fc‘jﬂ‘éP 86%8!3'-‘(31@3659 acidi(eH 95% 19%mcl aauink F@(W'ﬁ@"@ﬁ”@ﬁ §tﬂ'€ﬁﬁ

further purifigabb@temperature for 16 hours. The reaction mixture was then concentrated to
ca. 3ml and partitioned between ethyl acstate (30ml) and saturated aqueous
sodium bicarbonate solution (30ml). The organic layer was dried over anhydrous
magnesium sulphate and filtered. The solvent was removed under reduced
pressure to give a residue which was purified by flash column chromatography
using silica gel, eluting with dichloromethane:methanol, 10:1 by volume) to give
the title compound (375mg).

TLC Rf = 0.35 (silica, dichloromethane:methanol 10:;1, by volume).

LRMS m/z = 557 (m+1)".

Found: C,54.98; H,6.80; N,9.40.

C2sH1sCl2N403S.0.25CH;Cl, requires: C,54.63;H,6.72;N,8.70%.
'H-NMR(CDCl3)s: 0.05-0.15 (m,2H), 0.45-0.55 (m,2H), 0.9-1.0 (m,1H), 1.4-2.4
(m,14H), 2.7-3.0 (m,6H), 3.2-4.4 (m,10H), 7.2-7.4 (m,3H).



WD 97/ 25322

PCT/ EP96/ 05613 60
PREPARATI ON, PCT/EP96/05613
3- (But-1-en- 97/2? zi benzovl - 3- (3. 4-di chl or ophenvl) pi peri di ne [err]

To a solution of the product of PREPARATION 3 (6.02g) in di chl or onet hane
(70 m) at O[err] C under nitrogen was added benzoyl chloride (9.37 m, 4
mol. equiv.) and triethylamne (13.8 m, 5 nol. equiv.), and the m xture

was stirred for 45 m nutes. Di chl oromet hane (50 m) was then -
added, and the m xture was washed wi th g2i aqueous hydrochloric acid

solution (2 x 100 m ). The organic phase was then dried over anhydrous
magnesi um sul phate and filtered. The sol vent was renoved under reduced

pressure. A 4% solution of sodi'um hydr Eg'eﬂﬁPLErH {ret hanol (100 M) was

then added and the mixture was stirred enperature for 50
m nut es. Di chl oB(&3-{8xBs(4AfhasLiibhuagipivecariradadidzetidie-1Atllotapve-1vBen ed
with water (2 x 200 ml). The orggpnic,.phase was dried over anhydrous
magnesi um sul phate, and then M—QHM@M&Q& 9 =was renoved under
reduced pressure to gi ve a residue. Chronmatog phy ' ng si I i ca gel,
eluting with a sol venf gradient of et hyl aﬁez at xan tOTRA S, by
vol une), gave thetit onpo (3 37g) er N —0/87 tsi I ca,
hexane: et hyl e, 3N Vo I\/R q-z-388 (mel)lerr],

1):

[err] H NVR ( CDG! [err]s=1322(’m 8H) , szﬁiﬂs,mam-l) "1.5-1.7
(m 1H), 4.85-4. 9%

-a
a .
0 :
©/kN

A mixture of the compound of PREPARATION 54 (190mg, 0.404 mmol.), 1-
aminosulphonyl-4-{(azetidin-3-yl)piperazine bistrifluoroacetate (PREPARATION
16) (542mg, 3 mol. equiv.), potassium carbonate (334mg, 6mol. equiv.) and

N

Y

N N—SO,NH
\n_/ 2

a
a

triethylamine (0.335ml, 6mol equiv.) in acetonitrile (15ml) were heated under
reflux for 8 hours. _

The reaction was cooled to room temperature, dichloromethane (50ml) was
added, and the mixture was washed with water (100ml). The organic layer was.
dried over anhydrous magnesium sulphate and filtered. The solvent was removed
under reduced pressure to give a residue, which was chromatographed on silica
gel, eiuting with a solvent gradient of ethyl acetate:methanol (9:1 to 3:2, by
volume) to give the title compound (19mg). LRMS (m/z) 515 (m-SO:NH,)". 'H-
NMR(CDCl1)8:1.6-1.8 (m,5H), 2.1-2.2 (m,1H), 2.25-2.45 (m,8H), 2.7-2.8 (m,2H),
2.8-3.0 (m, 1H), 3.2-3.3 (m,7H), 3.35-3.5 (m,6H), 4.34.4 (m,1H), 7.25-7.5 (m,5H).



(m 2H), 5.55-5.7 (m 1H), 7.2-7.55 (m 8H). WO 97/ 25322

PCT/ EP96/ 05613 ' 61

PREPARATI ON o 97725322 PCT/EP96/05613
3-(But-1-en-4-yl)-1-cycl ohexanoyl - 3- (3. 4-di chl or ophenvl ) pi peri di ne

[err] Thi s conpound was prepared by the same nethod as
described i'n PREPARATI ON-4, usi ng. cycl ohgxanoyl chloride in place of
benzoyl chlori de. [err]HHNWR (CDCl [err]): = 1.1-1.9 (m 19H), 2.05-2.15
(m 1H), 2.35-2.5 (m 1H), 3.1- 3.3 (m 2H), 3.5-3.65 (m 1 H), 4.45-4.5
(m 1 H, 4.8-4.9 ( - = ; = (. , . 7.3-7.4
(m 2H) Mrhé mﬂo\ﬁ)gslgreéaétl(aﬂﬁ ll%sﬁ%ﬁlﬂﬁ?ﬁ%f’%ﬁzlg&% gg&aqu s@rlg-_nq BUt - 1
-en-4-yl) -1 -cydsidigialpaseyin-the pasceditiacchxampiehieny| ) pi peri di ne [err]

PREPARATION 1
2-{3.4-Dichlorophenvilhex-5-enenitrile

CN N
@ NaH, DMF
A

(8] ' a

To a solution of sodium hydride (14.8g, 370.4 mmol, 60% dispersion in mineral oil)
in dimethylformamide (150 ml} at 0°C under nitrogen was added a solution of 3,4-
dichiorophenylacstonitrile (68.9g, 1 mol. equiv.) in dimethylformamide (300 mi),
and the mixture was stirred for three hours. A solution of 4-bromobut-1-ene (50g,
1 mol equiv.) in dimethylformamide (100 ml) was then added, and the mixture was
stirred at room temperature for one hour, then heated to 60°C for five hours.

The reaction mixture was then cooled, and water (11) was added. The
mixture was then extracted with ethyl "aceiate {2 x 500 ml). The combined
organics were then washed with water (2 x 1), dried over anhydrous magnesium
sulphate 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 R=0.47 (silica, hexane : ethyl acetate, 6:1 by volumé);
'H-NMR (CDCly) : § = 1.85-2.1 (m, 2H), 2.2-2.3 (m, 2H), 2.75-3.8 (m, 1H), 5.05-5.1
(m, 2H), 5.7-5.8 (m, 1H), 7.15-7.2 (m, 1H), 7.4-7.45 (m, 2H).



Thi s conmpound was prepared by the same nethod as described in
PREPARATI ON 4, using cycl opropanoyl chloride in place of benzoyl chloride.

LRVS m z 35&0o(hmdaierr] . [err]H-NMR (CDCl [err]): [err]perBrdelossiz 1 (M
4H), 1.4-2.15 (m 8H), 3.15-3.45 (m 2H), 3.7- 3.9 (m 2H), 4.35-4.45
(m 1 H, 4.84.95 (m 2H), 5.55-5.7 (m 1H), 7.1-7.4 (m 3H). WO
97/ 25322 - - . PCT/ EP96/ 05613
62 PREERRATI ON 7 : 1 .

- Benzovl - 3- (3. 4-di chl orophenyl) 3-(2-fornvl et hyl) pi peri di ne. [err]
Into a solution of the conpound of P5EPARAL (3.379g, 8.7 mmmol) in

nmet hanol” (110 m ) under nltrogen at = | ed ozone at a rate of
50m /min. (using a charge &€vdno-8A3 Bedich hem i idom oxygen) for
ten m nutes. After this tinme the arrpage was reduced to zero and oxygen
bubbl ed through the reaction mxture at a rate of 5m/mn. for ten

m nutes. The oxyge(r% supply was then removed, and nitrggen was bubbl ed
t hrough the reacti ; ¢ ~"CHS o m nut es At ar_Lhi s COI a

sol ution of dinethyl splphide (6, :f P CH, edquiv.]) in7net hanol (15
m) was added dropw s ndtheF ction s left to warmto room

tenperature over eig
reduced pressure and

; hours(-)T u¢\‘ﬁnt was t hen ré
acetate (20 nml) and wa}er

ction mxture’was partitio
5 m). The organic |ayer wa

To a solution of the compound of PREPARATION 1 (50.59,210.4 mmol) in
dioxan (150 mi) at 0°C under nitrogen was added potassium tert-butoxide (1.5g,
0.08 mol. equiv.) and ethyl acrylate (25.4 ml, 1.11 mol. equiv.), and the mixture
was stirred for one hour. Aqueous sodium hydroxide solution (2N, 150 mi) was
then added and the mixture was stirred at room temperature for seventy minutes.

Methyl tert-butyt ether (300 mi) was then added, and the mixture was
acidified to pH1 using aqueous 2N hydrochloride acid solution. The solution was
then extracted with methy tert-buty! ether (2 x 300 ml), and the combined organics
were then dried over anhydrous magnesium sulphate and filtered. Removal of the
solvent under reduced pressure gave the title compound
(68.12g), which was used in the next step without further purification.

'H-NMR (CDCly): 5 = 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).



aqueous portion was further extracted with ethyl acetate (2 x 20 ml). The

organi c | ayers were then conbi ned, dried using nmagnesi um sul phate,
filtered andwdnerzsszz Sol vent was renoved under reduced preSIEPIs/Os6es ve t he
title conpound (3.18g), whi ch was used without further purification.
[err]HHNWR (CDCl [err]): [err] =1.3-2.1 (m 6H), 3.15-3.25 (m 4H),
3.35-3.55 (m 2H),7.2- 7.45 (m 8H), 9.&Gg(s. br., 1H. WO

97/ 25322 PCT/ EP96/ 05613
63 PREPABRERARATHON 3 The conpounds of

the general fornula: i€hI6rophenvi)-piperidiss € Prepared to

a simlar nethod to that us , _uUslng € conpounds of
PREPARATI ONS 5 AND 6 respecti \Q?by. Preparation
LRVS [err] H r]).COBiunber
mz 8 CH, 396
17H), 1.95-2.1 .
2.3-2.45 (m 1H), 3.3- LiAlH,
e

(m 3H), 4.1-4.3 (m 1H),
7.15-7.2 (m 1 H, 7.35-7.4

2H), 9.6 (s, 1 H).

Cl

To a solution of lithium aluminium hydride (16.6g, 2 mol equiv.) in
tetrahydrofuran (300 ml) at 0°C under nitrogen was slowly added a solution of the
compound of PREPARATION 2 (68.12g) in tetrahydrofuran (300 mi), and the
reaction was stirred for two hours.

Water {60 m!) was then added carefully, followed by aqueous sodium
hydroxide solution (2N, 300mi). The mixture was then filtered and the solid
residue was washed with methyl tert-butyl ether (300 mi). The organic washings
were then combined with the filtrate, dried over anhydrous magnesium sulphate,
filtered and the solvent was remaved under reduced pressure. The residue was

~ then chromatographed using silica gel, eluting with a solvent gradient of methanol
: ethyl acetate (1:19 to 2:5, by volume) to give the title compound as a mixture with
the uncyclised amino-alcohol (19.6g) which was used in the next step without
further purification.



9 354 [err] = 0.7-0.85 (m 2H), 0.9-1.05
(mtl)Jerr] (m , 1.45-2.1 (m 8H), 2.25- [err]
2.4 (m 1 % 7 (m 3H), PCT/EP96/05613
4.05-4.2 .15-7.2 (m '

1H), 7. 5 45( 2H), 9.6 (s,

1H. - WD 97/ 25322 .

PCT/ EP96/ 05613 _ 64 .
PREPARATI ON 10 60 1 -Di phenyl net hyl azeti di n- 3-ol
[err] A sol ution of be ﬁlq.'ne(zoo-m, 1.16 nol) and

epi chl or ohydrin (186 m, 1 nol. - t hanol (600 M) was
stirred at room t enpegdBur tehat-vif-i \benzovl-TB/4 dichibropemviieabaginat 40C for
two days. The solvent was then renoved under reduced pressure, the

resi due di ssolved in isopropyl alcohol (500 ml) and the sol ution heated
under reflux fop~six hours. The solution was cooled to room t enperat ure
and the precipitatg filtered off. This solid was pagtitigned

di chl or onet hamN_( 440 Jiag,s & Hhﬁ@@bﬂ%tqueous sEdi hn bi te sol uti on
(500 nl). The aquegus phase wa C d 3 , dap nm)
and the conbi ned (8T ggni c phaseé')yﬁtdrgg %ﬁ‘gf'&hﬂgnem am The sol 8t I on
was then filtered d the solvent renoved fromthe fil : reduced
pressure to grwe t @ title conpound (86 g) as a crysta solid

[err]l—l—NIVR(CDCI[eZ:fl [err] = 1.8-2.3 (s,br, 1H), 2.85-2.5y(m™c2H),
3.5-3.55 (m 2H), 35 (s, 1H), 4.4-4.5 (m 1H), 7.15-7.4, (m 10H).
PREPARATI ON 11 1

- Di phenyl net hyl - 3- net hanesul phonyl oxyazeti di ne

To a solution of the product of PREPARATION 3 (6.02q) in
dichloromethane (70 mi) at 0°C under nitrogen was added benzoy! chloride (9.37
mi, 4 mol. equiv.) and triethylamine (13.8 mi, 5 mol. equiv.), and the mixture was
stirred for 45 minutes.

Dichloromethane (50 ml) was then added, and the mixture was washed
with 2N aqueous hydrochloric acid solution (2 x 100 mi). The organic phase was
then dried over anhydrous mag'nesium sulphate and filtered. The solvent was
removed under reduced pressure. A 4% solution of sodium hydroxide in methanol
(100 ml) was then added and the miiture was stirred at room temperature for 50
minutes. Dichioromethane (200 mi) was then added, the mixture was washed
with water (2 x 200 mi). The organic phase was dried over anhydrous magnesium
sulphate, and then filtered. The solvent was removed under reduced pressure to
give a residue. Chromatography using silica gel, eluting with a solvent gradient of
ethyl acetate:hexane (1:4 to 3:5, by volume), gave the title compound (3.37g).
TLC R=0.87 (silica, hexane : ethyl acetate, 3:5 by vblume).

LRMS m/z388 (m+1)”.
'H-NMR (CDCla): 5 = 1.3-2.2 (m, 8H), 3.1-3.6 (m, 3H), 1.5-1.7 (m, 1H), 4.85-4.95
(m, 2H), 5.55-5.7 (m, 1H), 7.2-7.55 {m, 8H).



[err] To a solution of 1-diphenyl nmethyl azetidin-3-ol (see
Preparation 10) (65.9g, 275.7 mmol ) in dry dichloronmethane (700 nm) at
0C under ni wwogessmas added triethylamne (57 m, 1.2 nmeCT/EPGHOSE3) .

After five mnutes, nethanesul phonyl chloride (25.6 m, 1.5 nmol. equiv.)
was added and the m xture stirred for o6& hour. WO 97/ 25322

PCT/ EP96/ 05613 - . 65 Water (300 ml) was then added
and the m xture extracted with dichl oronmethane (3 x 300 m). The .
conbi ned organic |ayers were dr| ed OMBAE@M.@ sul phat e. The sol ution
was then filtered argzl Lne‘

reduced pressure. v el uting
W th met hanol : dICh| oronet hane (1:49, by voI une) te give the title
conpound (73.4g) as a solid. [err]HLNVMR (CDCl [err]): [err]

=2.95(s, 3H), 3.15-3.25(m 2H), 65(f .4(s, 1H),

5.05-5.15(m 1H), 7.15-7.4(m 10

PREPARATI ON 12 N CH;

- Di phenyl net hyl - 3- nor phol i noazeti di ng)
A sol ution of 1-diphenyl nethyl -3-net hanes
PREPARATI ON 11 (24.46 g, 7.72 mml), pot as
equi Vv.) and norpholine (7.34 m, 1.09 noli7 eq@lv.) in acetonitrile (200
m ) was heated under reflux for four houig. The solution was then cool ed
to roomtenperature, water (50 m) added and the m xture concentrated
under reduced pressure. The

[err]
ghyl oxyazeti di ne (see
pcarbonate (32g, 3 nol

This compound was prepared by the same method as described in
PREFPARATION 4, using cyclohexanoyl chloride in place of benzoyl chloride.
"H-NMR (CDCly) : = 1.1-1.9 (m, 19H), 2.05-2.15 (m, 1H), 2.35-2.5 (m, 1H), 3.1-
3.3 (m, 2H), 3.5-3.65 (m, 1H), 4.45-4.5 (m, 1H), 4.8-4.9 (m, 2H), 5.55-5.7 (m, 1H),
7.1-7.15 (m, 1H), 7.3-7.4 (m, 2H).

PREPARATION 6
3-(But-1-en-4-yl)-1-cvclopropanoyi-3-(3.4-dichlorophenyl)piperidine

This compound was prepared by the same method as described in
PREPARATION 4, using cyclopropanoy! chloride in place of benzoy! chioride.
LRMS m/z 352 (m+1)".

H-NMR (CDCly) : & = 0.65-1.1 (m, 4H), 1.4-2.15 (m, 8H), 3.15-3.45 (m, 2H), 3.7-
3.9 (m, 2H), 4.35-4.45 (m, 1H), 4.8-4.95 (m, 2H), 5.55-5.7 (m, 1H), 7.1-7.4
(m, 3H).



residue was partitioned between ethyl acetate (400 ml) and water (400 m)

and the organi ¢ phase separated and washed with water (2 x 400 n1) The
organi ¢ phaggy o7nsy@s dried over magnesi um sul phate, filtergg ,!%E

sol vent rermveJ Tsromthe filtrate under reduced pressure. e reS| due
was then chromat ographed using silica gel eluting wth hexane: di et hyl
ether (1:1, by volune) to give the title conpound (16. 5q). [ err] HNMR
(CDd[err] :[err] = 2.25-2.3 (m4H), 2. 85- $205 (m3H), 3.35-3.4 (m2H),
3.7-3.75 (m4H), 4.45 (s, 1H), 7. 15pRePARATION)7 WD 97/ 25322

PCT/ EP96/ 05613 _ ) - . 66

PREPARATI ON 13 1-8?”20 I-3-(3.4-dichloraph )

di hvdr ochl ori de [err] A

m xture of 1-di phenyl nmet hyl - 3- nor phol i noazeti di ne (see PREPARATI ON 12)

(18.6 g, 60.4
aqueous hydroc
of hydr oge

pal Ladj um hydroxi de (2 g), 0Q m) apd 1IN

nder

an_at josphere
yst Wes then

[

renoved by £r 3 on~and the filtrate evaporate . Addi tion
of dichl oronet hane (190 ! to thé)mysi due and tritursg yi el ded a
solid which was recrystall from __WB to give t tl e conmpound
(10.2 g) as a crystalline 39 ) L"&l@ 3179 (m+1) [er ct (N.B. The

nmonohydrochl ori de, used |nst-ad 5? t he dlhydrochlorlde I N SOHTE
reactions, can be simlarly @repared using one nol ar equi val@nt of hydr ogen
chl ori de). :

Into a soluti.on of the compound of PREPARATION 4 (3.37g, 8.7 mmol) in
methanol (110 mi) under nitrogen at -78°C was bubbled ozone at a rate of
50ml/min. (using a charge of 1.5A to generate the ozone from oxygen) for ten
minutes. After this time the ampage was reduced to zero and oxygen bubbled
through the reaction mixture at a rate of Sml/min. for ten minutes. The oxygen
supply was then removed, and nitrogen was bubbled through the reaction mixture
for twenty minutes. After this time a solution of dimethyl sulphide (6.4 ml, 14 mol.
equiv.) in methanol (15 ml) was added dropwise , and the reaction was left to |
warm to room temperature over eighteen hours. The solvent was then removed
under reduced pressure and the reaction mixture was partitioned between ethy!
acetate (20 ml) and water (15 mi). The organic layer was separated and the
aqueous portion was further extracted with ethyl acetate (2 x 20 ml). The organic
layers were then combined, dried using magnesium sulphate, filtered and the
solvent was removed under reduced pressure to give the title compound (3.18g),
which was used without further purification. ,

'H-NMR (CDCly) : § = 1.3-2.1 (m, 6H), 3.15-3.25 (m, 4H), 3.35-3.55 (m, 2H),7.2-
7.45 (m, 8H), 9.6 (s. br., 1H).



PREPARATI ON 14 1

- (t-Butoxvcarbonyl)-3-(pi perazin-1-yl)azetidi ne

[err] wo 9725322 Pi perazine (149.2g, 8 nol. equiv.) wadiEmweossin a
melt and 1-(t- but oxycar bonyl ) - 3- net hanesul phonyl oxy- azeti di ne (see

I nt er nati onal Patent Application Publication no. W93/19059) (54.5g, 217
mmol ) was then added. The m xture, was B3at ed at 115C for twenty four
hours. The reaction was cool ed N .
PCT/ EP96/ 05613 Eﬁ%ﬁﬁ" 8.9 67 and the
excess piperazine renoved under reduced pressure. The residue was

purified by flash L.l ica gel using

met hanol : di chl oronﬁ%gﬁp§@c§gﬁ?mﬁ€&%%}éln@§h§§' the eluant to give the title
conpound (51g). LRVSE mz =242 (m+ 1)[err]. [err]H-NVMR (CDCl [err]):
[err] = 1.4 (m 9H), 2.5-2.6 (m 4H), 3.1-3.25 (m 5H), 3.7-3.8 (m 2H) ,
'3.9-3.95 (m 2H), 4.6 (br. s, 1H¥ 0O

PREPARATI ON 15 :
3- (4- Ami nosul phonyl pi per azi R\\gﬂ‘ (t - but ocBcar bonyl ) azet i di ne.

[err] A sol ution®f thelconpound of PREPARATI ON 14 (50g, 132.6
nmol ) and sul pham de (88g, 6.9 rf equi v.) in 1,4-dioxane (1300 m) was
heat ed under reflux for fifty fi ours. The sol ution was cool ed and

t he sol vent renoved under

were prépared to a similar method to that used in PREPARATION 7, using the
compounds of PREPARATIONS 5 AND 6 respectively.

Preparation R LRMS ~ "H-NMR(CDCly)
number : m/z
8 386 | 5=1.15-1.9 (m, 17H), 1.95-2.1

(m+1)* | (m, 1H), 2.3-2.45 (m, 1H), 3.3-

| 3.55 (m, 3H), 4.1-4.3 (m, 1H),
7.15-7.2 (m, 1H), 7.35-7.4 (m,
2H), 9.6 (s, 1H).

9 354 |8=0.7-0.85 (m, 2H), 0.9-1.05
(m+1)" | (m, 2H), 1.45-2.1 (m, 8H), 2.25-
4‘ 2.4 (m, 1H), 3.4-3.7 (m, 3H),
4,05-4.2 (m, 1H), 7.15-7.2 (m,

1H), 7.35-7.45 {m, 2H), 9.6 (s,
1H).




reduced pressure. The residue was purified by flash colum chromat ography

on silica gel using nethanol: dichloronethane (5:95, by volune) as the
eluant to giwe9srassthe title conpound (509). [err] HNMVR 4 TR
[err] = 1.45 (s, 9H), 2.4-2.5 (m 4H), 3.1-3.2 (m 1H), 325- m

4H), 3.75-3.8 (m 2H), 3.85-3.9 (m 2H), 4.3 (br, s, 2H).

PREPARATI ON 16 ' -3- (4- Ami nosul ph0é14yl pi perazin-1 -yl)azetidine
bi strifl uoroacetate. [efr] To a
sol ution of the conpound of PREPARATI EREPARATEANM® 1.14 mmol) in

di chl oronet hane (6 m ) under an aw at O[err]C was
slowy WO 97/ 25322 { R lrﬁet% laQétng ’?

PCT/ EP96/ 05613 -added trifluoroacetic acid (3
m, 35 nol. equiv.) and the reacti of ture was allowed to warmto room

tenperature over two hours. The solk was th renoved under reduced
pressure and the residue azeotroped ﬁo @m@ﬁet hane (3 x 10 m).
The resulting oil was triturated w{ et hyl her to give the title

conmpound (379 ng) which was used w further purification.
[err]H—NIVR(CDCI[err]) [err] = 2.4- (m 4H), 295315(m 4H) ,

3.35-3.5 (m 1 8: ' 6-8.85 (m 3
PREPARATI (C]\l 17H) 3 Bsdlutton of b(e%hy&'}lamme (280 ml( e ml_cgl) and epxchlorohgfdnn (1|_s|)e

2- (3. 4- Di chl or aphdmyol) eguiv.) it mathadbiBRo i) Way bifned Ritbamaspbidise for five

[err] days and then heated at 40°C for two days. The solvent was then removed under
reduced pressure, the residue diss_olved in isopropyl alcohol (500 ml) and the
solution heated under reflux for six hours. The solution was cooled to room
temperature and the precipitate filtered off. This solid was partitioned between
dichloromethane (400 ml) and saturated aqueous sodium bicarbonate sojution
(500 ml). The aqueous phase was extracted with dichloromethane (2 x 400 mi)
and the combined organic phases dried over magnesium sulphate. The solution
was then filtered and the solvent removed from the filtrate under reduced pressure
to give the title compound (86 g) as a crystalline solid. ,
"H-NMR (CDCly): § = 1.8-2.3 (s,br,1H), 2.85-2.9 (m, 2H), 3.5-3.55 (m, 2H) 4,35 (s,
1H), 4.4-4.5 (m, 1H), 7.15-7.4 (m, 10H).

- PREPARATION 11
1-Diphenyimethyl-3- methanesul honvloxyazetidine

} <>—oso,CH3

To a solution of 1-dxphenylmethylazetidin-3-oI (see Preparation 10) (65.9g,

275.7 mmol) in dry dichioromethane (700 mi) at 0°C under nitrogen was added
triethylamine (57 ml, 1.2 mol. equiv.). After five minutes, methanesulphonyl
chloride (25.6 ml, 1.5 mol. equiv.) was added and the mixture stirred for one hour.



To a m xture of 60% w w sodi um hydride dispersion in oil (19.24 g, 1.05
nmol. equiv.) in dry tetrahydrofuran (450 m) at O[err] C under nitrogen was
added a  solwdbpisasd 3, 4-di chl orophenyl acetonitril e (89.5 RCT/HPI6NOE613
equiv.) in dry tetrahydrofuran (450 m ), dropw se over forty m nutes.
After a further thirty m nutes, a solution of

2- br onoet hoxyt et r ahydr opyran (100 g, .1 nol.68quiv.) in t et rahydr of uran

and st 11 edf or MR o0 il et St Anibire Y Pl B cehBRERrBart i

(500 M) was addedomgi The cannhirwde:rgaﬁm: myegdﬂevetdmedlwehmlageeém s@&ah&teﬂoo

m). Th

dried over magheSpEve esare rara sp e BRvaRT et K B el ke

pr eﬁsur e. I Thet reﬁdﬁglegt:eemg? tgm{esﬁdmh rwi\s;?ami@ramledgjsmg sxlirzla mblmhglwmng
th a sol ven

¥V|0 give the ti tﬂﬁwgm@ ?@f . )“ 4 Wﬁ'@?f{a ‘é?g‘g ?‘S |°PW8“"%¥£‘§/¢5 ge

tert-butyl et heagamane 1: 1, by vol une) . LRVS mz= 333 (m +

NH err])[err]. 532
PCT/ EP96/ 05613 'H-NMR (CDCls) 5 =2, 95(5 3H), 3. 15-3 25(m,2H), 3 .6-3.65(m, 2K 4.4(s,1H),

[err] H NMR (%ﬁéh%%nhg%‘hsq%@ﬂm’? (m 6H), 2.05-2.3 (m 2H), 2.4-2.65

(m 2H, m 1H), 4.5-4.6 (m 1H), 7.2-7.25
(m 1H), 7 25-7.5 (m 2H). PREPARATI ON
18 Et hyl

4- cyano- 4- (3. 4-di chl orophenyl )-6-(te t PARAT’ON 1 -yl oxy) hexanoat e

[err] 1-Diphenyimethyl-3-mo holmoazetldm

Qo0

A solution of 1-diphenylmethyl-3-methanesulphonyloxyazetidine (see
PREPARATION 11 (24.46 g, 7.72 mmol), potassium carbonate (32g, 3 mol equiv.)
and morpholine (7.34 ml, 1.09 mol. equiv.} in acetonitrile (200 ml) was heated

- under reflux for four hours. The solution was then cooled to room temperature,
water (50 ml) added and the mixture concentrated under reduced pressure. The
residue was partitioned between ethyl acetate (400 ml) and water (400 ml) and the
organic phase separated and washed with water (2 x 400 ml). The organic phase
was dried over magnesium sulphate, filtered and the soivent removed from the
filtrate under reduced pressure. The residue was then chromatographed using
silica gel eluting with hexane:diethy! ether (1:1, by volume) to give the title
compound (16.5g).

'HNMR (CDCl; :3 = 2.25-2.3 (m,4H), 2.85-3.05 (m,3H), 3.35-3.4 (m,2H), 3.7-3.75
(m,4H), 4.45 (s,1H), 7.15-7.45(m, 10H).



To a solution of diisopropylanmine (15 mi, 0.77 nol. equiv.) in
tetrahydrofuran (80 nml) at -78[err]C under nitrogen was added
n-butyl it Rvg9rfsdsn 3 m of a 2.5M solution in hexane, per4kpsBbssiqui V. )
and the solution was then allowed to warmto roomtenperature over two
hours. The solution was cooled to -78 C and a solution of the conmpound
of PREPARATION 17(43.9 g, -138 mml) in tetrahydrofuran (180 m) was
added slowy. The resulting solution was gl | owed to warmto room .
tenperature slowy over two hours. The so ®tion was then cooled to -78C
and a solution of ethyl 3-bronopropanoate (22.36 m, 1.3 nol. equiv.) in
tetrahydrofuran (70 m) added dropw se, Tetra-n-butylammoniumiodide (50 g,
1 nol. equiv.) was then added, t REERARAIDN 13 | owed to warmto room
t enperature and stirred fq. MoohdipehzdiiHeSdihvb&Hloddk) M ) was then added
and the sol ution concentrated under reduced pressure. Water (400 nl) and
brine (400 M) were added and the m xture extracted with ethyl acetate
(2 x 500 mM). The conbi ned organi ¢ | ay were washed with water (2 x
300 m), dried over magnhesi um @a.l_ ang tfgcpol vent renoved under
reduced pressure. Chronmatography ing\silfca gel eluting with diethyl
et her hexane (1:1, by volune) gave the title: conpound (35 g). TLC
Rlerr] = 0.30 (silica, diethyl ether:hexane, 1:1, by vol une). WO
97/ 25322 : . 3 -
PCT/ EP96/ 05613 A Mixture of 1-diphenyimethyl-3rmomholinopzelidiga(spe RFERARATION ¢ 1 |
= 1.25 (t, 3Hy2) (18%5g,1604 (rimol§ halladiud-H¥dbdxideni2 g)rathaﬂomz@o and {\n 2H),
3.65-3.8
PREPARAT] Or\? 1ét'z_!.)léous hydroc]ﬁlo(nc acnc‘_gdlutton (5% n%) Sv”é stl rlu_'gd under an atmogphere of
5 (3 4- Di chl ohgqrbgery b) 346KPR- (50eL¢. Bl toehthosy days: 2rhel caralya i ther terhbved T | don

filtration and the filtrate evaporated to dryness. Adrdm]on of dichloromethane (100

ml} to the residue and trituration yielded a solid which was recrystallised from

methanol to give the titfe compound (10.2 g) as a crystalline solid.

LRMS m/z 179 (m+1)".

(N.B. The monohydrochloride, used instead of the dihydrochloride in sdﬂr-ne

reactions, can be similarly prepared usmg one molar equivalent of hydrogen
chioride).

PREPARATION 14

1-{t-Butoxvcarbonvi)-3-{piperazin-1-vhazetidine

m—-NO—N NH
o _/

Piperazine (149.2g, 8 mol. equiv.) was heated to a meit and 1-(-

butoxycarbonyl)-3-methanesulphonyloxy-azetidine (see intemational Patent
Application Publication no. WO93/19059) (54.5g, 217 mmol) was then added.
The mixture was heated at 115°C for twenty four hours. The reaction was cooled



The conpound of PREPARATION 18 (18.7 g, 45.2 mmol) was dissolved in
saturated ammoni acal ethanol solution (500 m) which contai ned Raney ni ckel
(3.5 g). Thewoiozbsmer was stirred under hydrogen at at nospherGTERIs/esssalr e f or
seven hours. The catal yst was then renoved by filtration, the ethanol

renoved ~under reduced pressure and the residue chromatographed using
silica gel eluting initi-ally with diethyl ether_and then with

met hanol : di chl or onet hane (1:9, by vol une) to give the title conpound
(10.4 9). TLC Rlerr] = 0.45 (silica, netﬁanol:dichloronethane, 1:9, by

vol une) . LRBdithe exeess giperazing] remdved und[aeredpbemmssmmd Ther lre]sbdue[v&‘ew ] =

% g51388gm( mGH) "%'eabﬁé'%i“g“(‘wi’ﬁ%m%é‘?%ga"({’r@s@@ gfﬁ'}s”ﬁ 15-7. 45m( mlHéH)

WO 97/ 25322 methanol:dichloromethane (5:95, by volume) as the eluant to give the title
PCT/ EP96/ 05613 71

PREPARATI ONS 2(FoR@395¢ (519).

3- (3. 4- Di chl or djRM8yh-=3242hwdndxvet hyl ) pi peri di ne (Prepar ation 20) and

?P$ 2ng ati on 2151J ﬁ&ﬁ’f@&@e% 7 4[(¥net95~3h¥ SR YA 1858 @, b)) B (o,

OH
(20) 2H), 3.9-3.95 (m, 2H), 4.6 (br. s, 1H).

PREPARATION 15
3-(4-Aminosulphonylpiperazin-1-yl)-1-(t-butoxycarbonyl)azetidine.

({CH;3);C—0
<>— —SO,NH,

A solution of the compound of PREPARATION 14 (50g, 132.6 mmol) and
sulphamide (88g, 6.9 mol. equiv.) in 1,4-dioxane (1300 mi) was heated under

reflux for fifty five hours. The solution was cooled and the solvent removed under
" reduced pressure. The residue was purified by flash column chromatography on

silica gel using methanol : dichloromethane (5:95, by volume) as the eluant to give
~ the title compound (50g).

'H-NMR (CDCly): 3 = 1.45 (s, 9H), 2.4-2.5 (m, 4H), 3.1-8.2 (m, 1H), 3.25-3.3 (m,

4H), 3.75-3.8 (m, 2H), 3.85-3.9 (m, 2H), 4.3 (br, s, 2H).

PREPARATION 16

EIN Q‘ N "‘SO&NH" .2 CF3C02H

To a solution of the compound of PREPARATION 15 (364 mg, 1.14 mmol)
in dichloromethane (6 ml) under an atmosphere of nitrogen at 0°C was slowiy



To a sol ution of

5-(3, 4-di chl or ophenyl )-5-(2-[tetrahydropyran-2-yl oxy]ethyl)- 2-(1

H) - pi peri dorveo ¢#48683ARATI ON 19) (1. 75g, 4.7 mmol) in tetrahysFedogpssns at
O[err] C under nitrogen was added a sol ution of borane-di nethyl sul phide
conpl ex (2.36 M, 5 nmol. equiv., 10M solution) dropw se. The solution
was then slowy war ned to roomterrperataae and then heat ed under refl ux

for two hours sol u |on to, roo erature and the .

sol vent was thaedyggé?%{%%a }l r?'egggé’g e‘l’ actioadnixtiEe was t hen
partitioned betlioeed tdmhh%mmhltanﬁeraturé 30errti~)om% SThe/EGVAS vielBaHs sodi um
bi car bonat e sol ution ase was extracted wth a

further porti Orﬁmgye%Péﬁer&%%%grﬁgsu@@%ﬁﬁ?e resh ZeREoRFWiItRed or gani cs

dried using ardighicronsstimar@nex Wnﬂ)ulmha‘beultrﬂ'@erl W&S$ﬂht&é@ﬂlt%f€tﬁﬁ%ﬂ'}éﬂ5t ered
and the sol vent‘(ﬁ\g\ﬁs renoved u g gﬁ)ressure The resi'due was
purified by cdFielHP&REPOYR ﬁip e W§ qwedﬂ'ﬁﬁuh@nﬂﬁf purification.

et hanol : di chl'er QN (e, & 2 8.4-D¥ (#0088 18 (HF, 44! 85588 fn 2 G2%.4(20)
PCT/ EP96/ 05614m, 4H), 6658(m 2H), 8.6-8.85 (m, 3H). 72

bor ane-di net hyl sul phi de conpl ex and second, the protected al cohol (21)
(132nmg). The fractions containing the borane conplex of (20) were

evapor at ed under reduced pressurw&_&@_@l_ di ssol ved in nethanol (10
m ) and 2N aqueou ) 1 xt yr.e heat ed
under reflux for one F Sitple
tenperature and the sol vent was reaned under reduced pressure to give
the title alcohol (20) (424 ny). Spectral data for (20): LRMS nliz 274
(mtl)[err]; [err]H NMR (CDC o >CN 45-2.0 (m 6H), 2.3 (s,
br., 2H), 2.7-2.8 (m 1H), 3.85-2.95 (m 1H), 3.1 (s, br., 2H), 3.35-
3.55 (m 2H), 7.1-7.2 (m 1 1 35-7.4 2H) . Spectral data for
(21): LRVMS mz 358 (mtl)[err]; [err]HN [err]): [err] =1.4-2.1

~ Toa mixture of 60% w/w sodium hydnde dispersion in oil (19.24 g, 1.05
mol. equiv.) in dry tetrahydrofuran (450 ml) at 0°C under nitrogen was added a
solution of 3,4-dichlorophenylacetonitrile (89.5 g, 1 mol. equiv.) in dry
tetrahydrofuran (450 ml), dropwise over forty minutes. After a further thirty
minutes, a solution of 2-bromoethoxytetrahydropyran (100 g, 1 mol. equiv.) in
tetrahydrofuran (100 mi) was added and the mixture aliowed to warm to room
temperature and stirred for fourteen hours. 30% Aqueous ammonium chioride
solution (500 ml) was added and the mixture extracted with diethyl ether (2 x 400
ml). The organic layers were combined and washed with water (2 x 400 ml), dried
over magnesium sulphate, and the solvent removed under reduced pressure. The
residue was then chromatographed using silica gel eluting with a solvent gradient
of diethyl ether:hexane (1:9 to 1:1, by volume) to give the title compound (51 g).
TLC Ry = 0.55 (silica, methyl tert-buty! ether:hexane, 1:1, by volume).

LRMS mvz = 333 (m + NH,)".



(m 12H), 2.8-3.6 (m 8H), 3.65-3.85 (m 1H), 4.35 (s, br., 1H, 7.15-7.2
(m 1H), 7.35-7.5 (m 2H).

PREPARATI ON b 97725322 1 PCT/EP96/05613

- Benzoyl - 3- (3, 4-di chl orophenyl ) - 3- (2- hydr oxyet hyl ) pi peri di ne

[err] To a solution of the conpound of PREPARATI ON 20 (150
ng, 0.55 mml) I n di chl oronet hane (5 m 6%t 0C under nitrogen was added

oY o0 "B Bk =9 4Rg (51 be 2 AP HA ERERE| BB (0085

one hour. Wt er(nf,3H)n#)0-andm, 1H$at.5l-r486&ﬁi. HQUEQUB2SQCII UH), mzsavksqnatar)

solution (30 mM) were added and the m xture was extracted with

di chl oronet hane (3 x 40 m ). The conbi ned organics were then dried using
anhydr ous magnesi um sul phate, filter edngpakr:wmomorlsvent WO 97/ 25322
PCT/ EP96/ 05613 . as rermved under reduced
pressure, to give % Tt A5 r R/EIEXaneas  t

further purification. TLC R[err] I}g%)%f(swlca
di chl or onet hane: net hanol, 19:1 by vol LRVS 378 mlz (mtl)[err]

[err]HHNWR (CDCl [err]): [err] =1.4-2.8(m 7H), 3.25-4.3 (m 6H), 7.1;5-7,6
(m 8H). N o. o

1@

a
a

To a solution of diisopropylamine (15 ml, 0.77 mol. equiv.) in |
tetrahydrofuran (80 ml) at -78°C under nitrogen was added n-butyllithium (77.3 mi
of a 2.5M soiution in hexane, 1.4 mol. equiv.} and the solution was then allowed to
warm to room temperature over two hours. The solution was cooled to -78°C and
a solution of the compound of PREPARATION 17 (43.9 g, 138 mmol) in
tetrahydrofuran (180 ml) was added slowly. The resulting solution was allowed to
warm to room temperature slowly over two hours. The solution was then cooled to
-78°C and a solution of ethyl 3-bromopropanoate (22.36 ml, 1.3 mol. equiv.} in
tetrahydrofuran (70 ml) added dropwise. Tetra-n-butylammonium iodide (50 g, 1
mol. equiv.) was then added, the reaction allowed to warm to room temperature
and stirred for fourteen hours. Water (10 mi) was then added and the solution
concentrated under reduced pressure. Water (400 ml) and brine (400 mi) were
added and the mixture extracted with ethyl acetate (2 x 500 mi). The combined
organic layers were washed with water (2 x 300 ml), dried over magnesium
sulphate, and the solvent removed under reduced pressure. Chromatography
using silica gel eluting with diethyl ether:hexane (1:1, by volume) gave the title
compound (35 g).

TLC Rr = 0.30 (silica, diethyl ether:hexane, 1:1, by volume).



PREPARATI ON 23

1- (2- Met hoxybenzoyl ) - 3- (3, 4-di chl or ophenyl ) - 3- (2- hydr oxyet hyl ) pi peri di ne
[err] WO 9725322 Thi s compound was prepared in a sipit@fosiBhsod to
that used in PREPARATI ON 22 using the conpound prepared in Preparation
20 and 2- met hoxybenzoyl chloride in place of benzoyl chloride. The
conpound was purified by colunn_chronavggraphy (silica, gradient

el ution, dich]oromnethane: met hanol to 24:1, by volune). LRVS 410

n z (m+1)[err]H NMR (GRE]sH- dwwrt- %-’dbcﬁ*[*bﬂrq-‘w 8 (8T BH) = 210-8651mR 6Hy 3.8+3.45
3.1-4.5 , 7/ 25322
3145 8156*;@ 2Hy; 866-38 (W 2R} 04.0-4: %g{z A7), 4.4-4 B(r0hy, 7.2.7.55 10 34/,
PREPARATI ON 24 1 -Benzoyl - 3- (3, 4-

di chl or ophenyl ) - 3- ( 2- net hanesul pho”%h@ﬁ’ﬁ/ﬁ%b}ﬂé’e” di ne [err]

5-(3.4-Dichloroohenvi)-5-(2-[tetrahvdropyran-2-vio iperidone.

Ci
Cl

The compound of PREPARATION 18 (18.7 g, 45.2 mmol) was dissolved in
saturated ammoniacal ethanol solution (500 mi) which contained Raney nickel
(3.5 g). The mixture was stirred under hydrogen at atmospheric pressure for
seven hours. The catalyst was then removed by filtration, the ethano! removed
under reduced breséure and the residue chromatographed using silica gel eluting
initially with diethyl ether and then with methanol:dichloromethane (1:8, by volume)
to give the title compound (10.4 g).

TLC R = 0.45 (silica, methanol:dichloromethane, 1:9, by volume).

LRMS mz=372 (m + 1)".

'H-NMR (CDCl3) : 8 = 1.4-1.8 (m, 6H), 1.9-2.1 (m, 5H), 2.3-2.45 (m, 1H), 3.0-3.2
(m, 1H), 3.35-3.85 (m, 4H), 4.35-4.4 (m, 1H), 6.05), (s,br.,1H),7.15-7.45 (m, 3H).



To a solution of the conmpound of PREPARATION 22 (170 ng, 0.45 nmol) in
di chl oronet hane (4 m ) under nitrogen was added triethylamne (0.094 m,

1.5 mol . QRe7Mspe and the solution was cool ed to Of err] @c1/EP96/05613

Met hanesul phonyl chl ori de (0.042 M, 1.2 nol. equiv.) was then added and
the m xture was stirred for one hour. Water (20 ml) was added and the
agueous phase was extracted-with di chl orget hane (20 m ). The conbi ned
organi cs were then dried over anh ul phate, filtered and
t he sol vent was renoved under red ARA resi due was then

chr omat ogr aphed 3@ AicHIbrosRenyd)-312-Rgdidkidihyl pitskirieiHeq PRsE SIRIHER0M gl -1Eat he
title conpound (145 ny).. T Rlerr] = 0.39 1Ll ca, .
di chl or onet hane: BEhiQrsohenvl-g-(2-Ttetrahydioouran-2-vioxriesivlgigetidine (Preparation 21).
[err]H-NVR CDOl [erf]): 1. S br., 1H), 1920 m 2H) 2.1 (s,
br., 2H), 2.9 (s, 4 3. Sy br., 2H),

3.9-4.0 (m 2H), 4.&\,(3' . 3 (s, br.,

WD 97/ 25322 BH,.S(CH;),
75
- (2- Met hoxybenzoyl ) - 3 '
oxyet hyl ) pi peri di ne.

)
PRE

a

(21)

To a solution of 5-(3,4-dichlorophenyl)-5-(2-[tetrahydropyran-2-yloxylethyl)-
2-(1H)-piperidone (PREFPARATION 18) (1.75g, 4.7 mmol) in tetrahydrofuran at
0°C under nitrogen was added a solution of borane-dimethyl sulphide complex
(2.36 ml, 5 mol. equiv., 10M solution) dropwise. The solution was then slowly
warmed to room temperature and then heated under reflux for two hours. The
solution was cooled to room temperature and the solvent was then removed under
reduced pressure. The residue was then partitioned between dichloromethane

~ (30 mi) and saturated aqueous sodium bicarbonate solution (30 mil). The
aqueous phase was extracted with a further portion of dichloromethane (30 ml)
and the combined organics dried using anhydrous magnesium sulphate. The
solution was then filtered and the solvent was removed under reduced pressure.
The residue was purified by column chromatography using silica, eluting with
methanol:dichioromethane (1:18, by volume) tc give first, the alcohol (20) as the



This was prepared in a simlar nethod to that used i n PREPARATI ON 24
usi ng the conpound descri bed i n PREPARATI ON 23 LRMS 486 mfz (mtl)[err].
[err]HNl\/R(G;lggjg2 bl1): [err] =1.4-2.4 (m 6H), 2.9-4.6 ( Epsdlose8- 75-7-6
(7H). VO 97738322 e !

PCT/ EP96/ 05613 76
PREPARATI ON 27 72

1- ( Phenyl sul phonyl 4 di chl or ophenyl ) <3- ([t et r ahydr opyr an- 2-

yl f)xyl ] gt hyl ;J pf%\e%-q;nwéhyl sulphide quppFI)ex ax%/d gecom(ﬂ[the protegtepé:,‘l)q%pol (21)

c (132 )a THY tddtieRs %nthiﬁﬁ'rr%qﬁg%% &fm;ﬁBEBﬂBﬁWv%&va&%?ﬁe

0. 34 mol) I chl or onet hane [err]C under " nitro added
triethyl ani neupgelbr@duceql.rpresiurg, %hﬂres'éaaudwsy'vaﬂw E’éﬂ@é‘ﬁb@@l@hen?ﬁ%hl oride

(0. 0r.m. L2 aBboushptiréchloricTiid (10 fh2gnd i3 Rfre hbkd %”Eﬁ LG, Ndec

(10 nl) and saturated aqueous so um d[’)l car bonat e added
and the m xtuheuwaEheei@mm\qasmanpoole%tpdnwrortmeme ang the s@wént.wakhe

combi ned or ARy Pt e, S AEo ge MY GUJTERRIE4RLF Ul Phal o

filtered and t vent was renove nder &t o give a
gum whi ch was Spectatetady fori2@)c, LRMS myz 274 i(ma 1 )jp1H- NM%KQDCI@D & t145-2.0

(si 1o i cni® B e bherHl T2 EE0 1, 2 5 RE I: 110. B . 2180 5.35-
(m+NH[ err])[ edss (m, 2H)evn}wwmms-er4r(}ﬁ 2H)err] = 1.45-2.05 (m 12H),

2.55-2.65 (m 2H), 2.95-3.1 (m 1H), 3.3-3.55 (m 3H), 3.7-3.8 (m 1H),
3.9-4.05 (m 1H), 4.3-4.4 (m 1H), 7.3-7.8 (m

Spectral data for (21) : LRMS m/z 358 (m+1)"; 'H-NMR (CDCly) : & = 1.4-2.1
(m, 12H), 2.8-3.6 (m, 8H), 3.65-3.85 (m, 1H), 4.35 (s, br., 1H), 7.15-7.2 (m, 1H),
7.35-7.5 (m, 2H).

PREPARATION 22

0

a | a

To a solution of the compound of PREPARATION 20 (150 mg, 0.55 mmol)
in dichloromethane (5 ml) at 0°C under nitrogen was added tristhylamine (0.114
ml, 1.5 mol. equiv.) and benzoyl chloride {0.076 ml, 1.2 mol. equiv.) and the
mixture was stirred at room temperature for one hour. Water (30 ml) and
saturated aqueous sodium bicarbonate solution (30 ml) were added and the
mixture was extracted with dichloromethane (3 x 40 ml). The combined organics
were then dried using anhydrous magnesium sulphate, filtered and the solvent



8H) WD 97/ 25322

PCT/ EP96/ 05613 77

PREPARATI ON w8 97725322 1 PCT/EP96/05613

- (Phenyl sul phonyl ) - 3- (3, 4-di chl orophenyl ) - 3- (2- hvdr oxyet hyl ) pi peri di ne.
[err]

a " To a saturated solution of hydrzgen chloride in nmethanol (5 m)
at room tenperature was added the conpound of PREPARATI ON 27(125 ng),
and the m xture was stirred at roomtenperature for two hours. The

sol vent was t hQkas removBARNEEr tEEd PREEGRY tP§RE I Blle SerhpoRiE BITHEN Which
sodi um bi car bonat e sol ution was then added and the aqueous

30, n )
phase was ext r&ﬁséﬁeﬂiW'Fh"é*f Puther purificalipas o (3 x 30 nl). The conbined
organi cs were tie R bk @QNies, AEKYHnatRane:metfRgids Siotbg vbighate, filtered

and the sol vent was _renoved under reduced pressure to give the title
conpound (155 @Msmﬁﬂz\ﬁﬁ'ﬁhsed w t hout further purification. TLC
Rlerr] = 0.45 (gid Mohls0r Qe ARt 4 | O¢ | LRVS
s ata (ml)[ orr URRCOORR S NERSNRET 3230 (o) PSPt | oy
2.55-2.65 (m 2H), 2.95-3.1 (m 1H), 3.3- 3.55 (m 3H), 3.7-3.8 (m
1H, 3.9-4.05 (m 1 H, 4.3-4.4 (m ' 8H) .

PREPARATI ON 29 Et hyl M

3- cvano- 3- ( 3, 4- di chH{Mutiexybe : arpl-3{2

[err]

This compound was prepared in a similar method to that used in
PREPARATION 22 using the compound preparéd in Prepgration 20 and 2-
methoxybenzoyl chloride in place of benzoyl chloride. The compound was purified
by column chromatography (silica, gradient elution, dichloromethane:methano}
(49:1 to 24:1, by volume).

LAMS 410 m/z (m+1)".
"H-NMR (CDCly) : § = 1.35-2.2 (m, 8H), 3.1-4.5 (m, 8H), 6.8-7.1 (m, 2H), 7.2-7.55
(m, SH). '



WD 97/ 25322

PCT/ EP96/ 05613 To
a sol ution oo shiasgapropylanmine (25.9 m, 1 nol. equiv.) i Ctrﬁtp?@(gggrofuran

(200 n) at -78[err]C under nitrogen was added n- butylllthl um m of a
2. 5M solution, 1 nol. equiv.). The solution was allowed to warmto room
t enperature over two hodrs. A solution ef

2- (3, 4-di chl or ophenyl ) -4-(tetrahydropyran- 2- yl oxy) butanenitrile

( PREPARATI ON 17) (58g, 158 mml) in tetrahydrofuran (200 m) was then
added and the sol ution was stirred fmmmWNQA sol ution of ethyl-

2- bronvacet at e
added and tHe
was then addeg
Water (300

extracted with
were washed wi t h™fat §
sul phate, filtered a@d t
Chr omat ogr aphy using sili

(300 M) were added th t hg mi Nt ure was

: QHx 300 nl). cpnbiyned Jo |@SOARE S
300 aghydroys nmagnesi um
vent r&ﬁsogﬁ ﬁmived unQer redticed pressure.
I, elutlng with  diethyl
gradient elution (4:1 to 7} Dy¥~vOl une), gave the title qund.

LRVS mz 417 (mtNH err])[eri]. [ err] H NVR (CDCI[err]) [lerr]™= 0.85-0.9
(m 1H), 11175(m10H)C’2123(m1H) 2.35- - 45C(lmlH)

5.95-3. 3 2 15 2
245 (s E)[” H) Hs?E@gA n}ﬁhegqfnpound 5t PREBAFA HON 22 (17 mg,é a5 mmoI)H)

PREPARATI ON SGn dlchloromethane (4 ml) under nitrogen was add dt ¢
4- (3. 4-Dichl orogpenr\f % te'zrah dropgran- vl nfhylh "35&"?% 1.5
mol. equiv ) an the

pyrrol i done. solutlo é/yq;s] cooled to 0° Me hanesulphmgl dqjamnd of
PREPARATI ON 29(0504@ i, 122mel. Bl WiSndh %gegasﬁa tHR mixt?8 WaE Lo 3T oy 2°2

et hanol sol ution w 2) whi ch “cont al ne
hour." Water (20 mi) was added and the aqueous phase was extracted with

dichloromethane (20 ml). The combined organics were then dried over anhydrous
magnesium sulphate, filttered and the solvent was removed under reduced

pressure. The residue was then chromatographed using silica, eluting with
dichloromethane, to give the title coinpound (145 mg).

TLC Ry = 0.39 (silica, dichloromethane: methanol, 19:1 by volume).

LRMS 456 m/z (m+1)". .

"H-NMR CDCl3) : § = 1.65 (s, br., 1H), 1.8-2.0 (m, 2H), 2.1 (s, br., 2H), 2.9 (s, br.,

2H), 3.35 (s, br., 2H), 3.6-3.75 (m, 1H), 3.9-4.0 (m, 2H), 4.1 (s, br., 1H), 4.3 (s, br.,
1H), 7.3-7.5 (m, 8H).



WD 97/ 25322 '

PCT/ EP96/ 05613 79 (1.09).
The m xture wee9wptsszy ed under hydrogen at 345 kPa (50 p.s. i pdr/2PstasélS

for two hours and was then allowed to stand under an atnosphere of hydrogen
for fourteen hours. A further portion of Raney nickel (0.2g) was then
added, and the reaction-m xture was stirsed under hydrogen at 345 kPa
(50 p.s.i.) and 50[err]C for a . further three hours. The catal yst was
removed by filtration, the ethanol was removed under reduced pressure,
and the residue was chromt ogr aphed uQHﬁPARATECDNIZGa gel eluting with a
sol vent gradi ent of neth ‘ by vol une)
to give the title conpotf 69 anesulphonyl-
[err]HHNVR (CDCl [err]): [err] = 1.4-1. duQeOS 2.2 (m 2H), 2.7-2.75
(m 2H), 3.1-3.2 (m 1H), 3.4- .5(m lH) 3.55-3.7 (m 4H), 4.4 (s,
br., 1H), 5.9 (s, br., 1H, 7.0 .05 (m 1H), 7.25-7.4 (m 2H).
PREPARATI ON 31 '

3-(3.4-Dichl orophenyl )-3-(2-[tetTr§
[err] _ : To a $
'nmg, 2 nol equiv.) in dry die
nitrogen was added a sol ution of thg of PREPARATI ON 30 (0. 5g,
1.4 mol) in diethyl ether (20 m ), OQH} t he was stirred for 24
hours. A further portion of |ithium alum niumyg '%(;3 (50 nog, 1

;onylethyl)pyrrolldlne
i a@80sCH; um hydri de (100
at O[err] C under

This was prepared in a similar method to that used in PREPARATION 24
using the compound described in PREPARATION 23
LRMS 486 m/z (m+1)".

"HNMR (CDCl3) : § = 1.4-2.4 (m, 6H), 2.9-4.6 (m, 12H), 6.75-7.6 (7H).



nol. equiv.) was then added and the reaction was stirred for a further 2
hour s. ater (0.1 m) was added, followed by 15% aqueous sodi um

hydr oxi de swiowtrizgs2z (0. 1 m) and water (0.3 m). The si{iEbok/sss§ €noved
by filtration. The filtrate was WO 97/ 25322

PCT/ EP96/ 05613 80 t hen
concentrated under reduced-pressure to givgsan oil. Chromatography using
silica gel, eluting with dichloromethane: met hanol : anmonia (94:5:1, by .

vol une) gave the title conmpound (200 ng). TLC Rlerr] = 0.42
(silica, dichloronethane: nethanol : amp;qayﬁ@g&g]y by vol une. [err] H NWMR
(CDCl [err]): [err] . : 2.95-3.2 (m 4H),
3. 2- 3.65 (m 2 . : : . vdr 4 (m 3H).
PREPARATION 32 1 loxvlethviipiperidine.
- Benzoyl - 3- (3. 4-di chl orophenyl ) - 3- (2-[tetrahydropyr an- 2-yl oxyl ] et hyl ) pyrrol
i di ne. [err] To a solution of the conpound of
PREPARATI ON 31 ~ 4.06 Mol ) in di chl oronet hane (20 m ) was added
triethylamne ﬁN o.equiv.). The solution was then cooled to

O[err]C. Benzo 47 m 0 S added dropw se
and the solution sthrred at ‘3“%’ &Dlgﬁt:‘m S 158

s llang-ten at room
tenperature for . The crude Teaction t mxture )
(50 m), andt sat urat ed agueous sodi um bi capbd :
m). The or gani &ler was dried using anhydrous mag'
filtered and the  ¢1 solvent was renoved under reduced p
oi | . Chromat ogr aphy

To a solution of the compound of PREPARATION 21 (123 mg, 0.34 mmoi)
in dichloromethane (3 ml) at 0°C under nitrogen was added triethylamine {0.06
mi, 1.5 mol. equiv.) and benzenesulphonyl chioride (0.07 ml, 1.2 mol. equiv.). The
reaction was stirred for one hour. Water (10 ml) and saturated aqueous sodium
bicarbonate (10 ml) were then added and the mixture was extracted with
dichloromethane (3 x 10ml). The combined organics were then dried over
anhydrous magnesium sulphate, filtered and the solvent was removed under
reduced pressure to give a gum which was chromatographed, using silica gel
eluting with dichloromethane to give the title compound (131 mg).
TLC Ry = 0.92 (silica, dichloromethane:methanol, 19:1 by volume).
LRMS m/z515 (m+NH,)".
'H-NMR (CDCly) : 8 = 1.45-2.05 (m, 12H), 2.55-2.65 (m, 2H), 2.95-3.1 (m, 1H),

3.3-3.55 (m, 3H), 3.7-3.8 (m, 1H), 3.9-4.05 (m, 1H), 4.3-4.4 (m, 1H). 7.3-7.8 (m,
8H).



using silica gel, eluting wwth a solvent gradi ent of

nmet hanol : di chl or onet hane (1:19 to 1:9, by volune), gave the title
conpound (1. Q@9izszzz LRVB mz 448 (m+l)[err]. [ err] H NvRrgetd@sénrr] ) :
[err] = 1.25-2.4 (m 10H), 3.0-4.4 (m 9H), 6.9-7.6 (m 8H). WO

97/ 25322 , PCT/ EP96/ 05613
81 . | - PREPARATY ON 33 1-(2- Met hoxybenzoyl)
-3(3, 4-di chl or ophenyl ) -3-(2-[tetrahydropyran-2-yl oxyl et hyl) -

pyrrolidine. [err]

Thi s conmpound was prepar ed by a siml aHBFBﬂtFIWEiOI\bz& hat used in

PREPARATI ON 32 usin fg oun | pL.ep ld |n P@E 0 hTIdCJ\I 3 nd 2-,

met hoxybenzoyl chl or+ rr])

[err] = 1.2-2.25 (m 106—1),

PREPARATI ON 34 G
1- Benzovl - 3- (3, 4
[err] S

5445(m 11H), 6.9-7.45 (m T7H).

(Z@XVM hyI@illu lene
i
0

To a saturated solution of hydrogen chleride in methanol (5 ml) at room
temperature was added the compound of PREPARATION 27 (125 mg), and the
mixture was stirred at room temperature for two hours. The solvent was then
removed under reduced pressure. Saturated aqueous sodium bicarbonate
solution (30 ml) was then added and the aqueous phase was extracted with ethyl
acetate (3 x 30 ml). The combined organics were then dried over anhydrous
magnesium sulphate, filtered and the solvent was removed under reduced
pressure to give the title compound (155 mg), which was used without further
purification. TLC R = 0.45 (silica, dichioromethane:methanol, 19:1 by volume).
LRMS m/z 414 (m+1)".

'H-NMR (CDCl3) : § = 1.45-2.5 (m, 12H), 2.55-2.65 (m 2H), 2.85-3.1 (m, 1H), 3.3-
3.55 (m, 3H), 3.7-3.8 (m, 1H), 3.9-4.05 (m, 1H), 4.3-4.4 (m, 1H), 7.3-7.8 (m, 8H).

PREPARATION 29
Ethy! 3-cvano-3-(3.4-dichioropohenyl)-5-(tetrahvdropyran-2-vio antanoate.

Ci



A solution of the conmpound of PREPARATION 32 (1.5g, 3.34 nmmol) in
nmet hanol saturated with hydrogen chloride (50 mM) was stirred at room
t enper at ur evd @zsspie hour. The sol vent was then renoved undaveroeeséred

pressure to give the title conpound, which was used w thout further
purification. TLC Rlerr] = 0.61 (silica, dichloronethane: methanol, 9:1
by vol ung). LRVE Mz 364 (m+1)[err]. 78 WO 97/ 25322

PCT/ EP96/ 05613 : . : ' con er.r ] H NVR
(GO [err]y: [er r] o2 $on gf disopiopylaming (25,2 1 ol eaquiy) M Sesrgnybidhigat” o
(m br., ARPO m) ot -788 C(undeb nitroggriwas added n-butyllithium (73.9 m! of a 2.5M
PREPARATI ON . 1 . .

- (2- Met hoxybg%%'ﬂ": 3.9 SN LT 7 BRRERY 12 2102 BT 19 199 1BYIRSEHHER ne.
[err] over two hoursTH solatiorpefi: (8, deichinrepfenyt)-bitetaatsidnigyean-pet hod to

I e i
%H§35- 2.3 (m rdBwas3hah addébadthelsdiution \Baistgrddf?:' 6hd gg@n % solutiory oﬁe‘:thﬁlfln
Ebnzoy! - 3- (2 RIRARERE AT 1 2 resil RIFRYIFELIAR (7 was then addea

and the reaction was heated to refiux for two hours. Water (10 ml) was then

added and the solution was concentrated under reduced pressure. Water (300
ml) and brine (300 ml) were added and the mixture was extracted with ethy!
acetate (2 x 300 m). The combined organic layers were washed with water (2 x
300 ml), dried over anhydrous magnesium sulphate, filtered and the solvent was
removed under reduced pressure. Chromatography using silica gel, eluting with
diethy! ether:hexane using gradient elution (4:1 to 1:1 by volume), gave the title
compound.
LRMS nm/z 417 (m+NH,)".
'H-NMR (CDClg) : § = 0.85-0.9 (m, 1H), 1.1-1.75 (m, 10H), 2.1-2.3 (m, 1H), 2.35-
. 2.45 (m, 1H), 2.95-3.3 (m, 2H), 3.4-3.55 (m, 1H), 3.7-3.8 (m, 1H), 4.05-4.15 (m,
2H), 4.45 (s, br., 1H), 7.3-7.55 (m, 3H).

PREPARATION 30

The compound of PREPARATION 29(9.0 g, 22.5 mmol) was dissolved in
saturated ammoniacal ethanol sclution (100 ml) which contained Raney nickel



[err] To a solution of oxalyl chloride (0.13 m, 1.1 nol.

equi v.) in dichloronethane (10 M) at -78C under nitrogen was added

di met hyl sul pt@¥isk822(0.23 m, 2.4 nol. equiv.) and the Bot/mpPisossI3tirred
at -78C for forty five mnutes. A solution of the conmpound of

PREPARATI ON 34 (0.5g, 1.37 rrrml ) in V\D 97/ 25322

PCT/ EP96/ 05613 83

di chl or omet hane (¢ bg)rﬂ*r%e u?éia,sg Fgﬁga hﬁgerrrge%qéam:ms kPlal G09S Aland/Bhasr]

for 1.75 hour's riet am ne equi v.) was t he
reacti on was fat twonmalirs andmaa then atiowed Wenémw amafmqsabe@tofmydcbg‘eurfor

one hour. The m te
sol ut fon (50 i youldh hour? A AIRASKorth 1 A Abfel (B3IPRHS 1A S BRIRE
filtered, and t lreastmneixturemsas st:medmmdedhydtdgen abfaﬁﬁ:ldaa (B0ems.i) and SheC for a
resi due was puri hr oma t h et hyl
acet at e: net hzlgnolf '@q?:t%yee;hf"{/%'l Eﬁg Paﬁ%t | ggf‘ﬂge‘fﬂ t"grgt'o'%é@érﬁg%ﬁ’vw ‘C’%%o né)
LRVS 362 m z ( mirdgjrioged inder refeced bbé&bﬁ%e( e tHeeresidue weseshrdmatogratihed. ubind M)
IZDREISDAZRA‘?'I g\? éﬁ's?ﬁcdé' glel (eqﬁtinggw#r?égsbﬁleg{%fadient of methanol:dichioromethane (1:19 to 1:9,
- (2- Met hoxybenz ayy velurhd) & give tHeitieoenpduhd 36.0bRr ny| net hyl ) pyrrol i di ne

Lerr] LRMS m/z 358 (m+1)".

'H-NMR (CDCly) : & = 1.4-1.8 (m, 6H), 2.05-2.2 (m, 2H), 2.7-2.75 (m, 2H), 3.1-3.2

(m, 1H), 3.4-3.5 (m, 1H), 3.55-3.7 (m, 4H), 4.4 (s, br., 1H), 5.9 (s, br., 1H), 7.0-

7.05 (m, 1H), 7.25-7.4 (m, 2H).

~ PREPARATION 31

To a solution of lithium aluminium hydride (100 mg, 2 mol equiv.} in dry
diethyl ether (20 ml) at 0°C under nitrogen was added a solution of the compound
of PREPARATION 30 (0.5g, 1.4 mmol) in diethy! ether (20 ml), and the mixture
was stirred for 24 hours. A further portion of lithium aluminium hydride (50 mg, 1
mol. equiv.) was then added and the reaction was stirred for a further 2 hours.
ater (0.1 ml) was added, followed by 15% aqueous sodium hydroxide solution (0.1
mi) and water (0.3 mi). The solid was removed by filtration. The filtrate was |



Thi s conpound was prepared by a simlar nethod to that used in

PREPARATI ON 36 usi ng the conpound prepared in PREPARATI ON 35. LRMS m z
392 (m + 1\[8b44d [err]HNVR (CDO [err]): [err] = 2. 15- %

> 7205 (M™% 15:3 7 (m3H), 3.75.3 9 (m 3H). S ST n1H),
6.9-7.5 (m 7H), 9.45-9.55 (m 1H). WD 97/ 25322

PCT/ EP96/ 05613
PREPARATI ON 3

80
1, 3- di oxol an- gﬁﬂ §%pggte>dlunggé rezggf:ad gnressure to glw%ra?rP &F néhl)omatography using

[err] silica gel, eluting w:t'F\Cmahl&roﬁMtﬁﬁe\ﬂrhbmnéﬁarhrlnbhiat{gh51 by volume
hexanet hyl di si lé ﬁ_‘de in tet rahﬁdr?qgtiran (4.691) at 5[err]C unra r
ni trogen was YISt FMRYNIILRO di chl or ophenyl acetonitrile (750g,

4.28 ol es) i mLOeRy2bwdr (efied, &ﬂcﬁl&r@ﬂw‘ﬁéne methaﬁélomia 90’9*1 Bpvéllimet es. The
reaction was @l |lowed to - stir i on was cool ed again

to 5[err]C andHe{‘Mal (@00 &= 1 4§T10%H’EI¢N)| J P %Zﬁl(@xﬁﬁbr?eg5°3 2 ((fTYSQ'@) 3izn
tetrahydrof uraned (B0uH 5 ASERH: 165 LY 3%s @Y 9% 1.0 5 Fhrgiyes- Tetra-n-

PREPARATION 32

HN o. _O
U PhCOC], NEt; @YN o. o
———
o)
a
a
a

. Toa solution of the compound of PREPARATION 31 (1 .4g, 4,06 mmol) in
dichloromethane (20 ml) Was added triethylamine (0.57 mli, 1 mol. equiv.). The
solution was then cooled to 0°C. Benzoyl chioride (0.47 mi, 1 mol. equiv.) was
added dropwise and the solution stirred at 0°C for 30 minutes, and then at room
temperature for 1 hour. The crude reaction mixture was washed with water (50
ml), and then saturated aqueous sodium bicarbonate soiution (50 ml). The
organic layer was dried using anhydrous magnesium sulphate, filtered and the
solvent was removed under reduced pressure, to give an oil. Chromatography
using silica gel, eluting with a solvent gradient of methanol:dichloromethane (1:19
to 1:9, by volume), gave the title compound (1.5g).

LRMS m/z 448 (m+1)".
"H-NMR (CDCl3) : & = 1.25-2.4 (m, 10H), 3.0-4.4 (m, 9H), 6.9-7.6 (m, 8H).



but yl ammoni um i odi de (75g) was added, portionw se, and the m xture was

al | oned to warmto roomtenperature, and was stirred for 14 hours. The
reacti on wasyoo97rsifaen cooled to 5[ err]C and a sol ution of PCT/ERIG5613
hexanet hyl di silyl azide in tetrahydrofuran (1 .0OM 4.691) was added
dropwi se. The mi xture was stirred for 5 hours at room tenperature. The

solution was cooled to 5[ ert]C and a sol ut Bbn of

et hyl - 3- br onopr opanoat e (840.5g) in (=515 g-[-gwég-n (840m ) was added,

dropwi se, over 50 m nutes. The reactr‘O'l d to stir for 14 hours
idli Viean

The  reacti do{2sMethoxybepaovh G ‘ : A 1
hydr oxi de sol ution (4.251, containigg. ;bﬁ,ge of sodi um hydrOX| de) vvas
added and the m xture was extracted™atn echyl acetate (2 x 31). The

conbi ned organi cs were washed wit wat er (2x51). The aqueous phases
were conbined and acidified to p aqueous hydrochloric acid
solution and then extracted withig aceN ate §I). The

[ [ i essure to a
he theorletical yield of the

concentration of approximtely 3m /&ﬁaged on
product . WO 97/ 25322

PCT/ EP96/ 05613 85
t hen added, and the sol ution was washed w t h™w (100 m). The

organi ¢ phase was dried over anhydrous magnesi pm suqlpha filtered,
and the solvent was renoved under reduced pres€luire, to gl ve the title
corrpound (390 ng), which was used wi thout further purification. TLC
Rlerr] = 0.28 (silithis campaypd iag\arepared By @ similay metheg|tothat used in [ er r ] H NVR
(cod ferr]) bﬁEAARA'J—'}O?%éu&m@%éZbﬁw anoQére?:a%‘a in PREPARATION 31 and 2- The

above experinental procedure was then re eated on an identical scal e.

To the conbi nefedheyrhrazayishieridsiastead ef M@YP@H@W%nS was added (S) (-)-
| ph thylb 3k hep Th
ThPck T Y o MR RO : B PO e oy HO8£5 ol T B 678 RS o

t hi ck slurry was en stirre

chl or onet hane (50m ) was

filtered, the solid washed with ethyl acetate (2 x 11) and then drled
under reduced pressure at 35[err]C )Eaérpnﬂk.\zﬁ)ﬁﬁ%g of material. A
portion of this material (1.34kg) wa 1 a

3.4-dichioroohenvl

O
0 U ©\(N OH
' HCl o -
Cl

a

A solution of the compound of PREPARATION 32 (1.5g, 3.34 mmol) in
methanol saturated with hydrogen chloride (50 ml) was stirred at room
temperature for one hour. The solvent was then removed under reduced pressure
to give the title compound, which was used without further purification.

TLC Ry=0.61 (silica, dichloromethane:methanol, 9:1 by volume).
LRMS nvz 364 (m+1)".



m xture of butanone (21) and water (503m ) that was heated under reflux. A
further portion of butanone (4.71) was added and the sol ution was

al | owed t 0 w@ns820M Y to room tenperature overni ght. pdhgepdsmsdibt i N
solid was filtered off, washed with but anone (2 x 11) and dried under
reduced pressure at 35[err]C for 10 hours to give 563g of materi al
(93.8%e.e.). A further recryst al |, sati onsgrom but anone/ wat er gave the

o nst T SRR K PR AL ORI S D B B A SR IR e o

aqueous hee o£b1706 (16, 50/ 2H)i on until pH1 was achi eved. The m xture was
stirred for a further 30 mnutes, the layers separated and the aqueous
phase extracted wi th ethyl acetate. The conbined organic |ayers were
washed with water and the sol vent pRgpm)@@r@gsevapor ation under reduced
pressure to glvethetltle corrpound (CDCI[err]) [err] =
2.05-2.35 (m 4HR:22 OXWIENZeY!-{3 2thyl) Hifs

1H), 7.25-7.55 (m 3H)
PCT/ EP96/ 05613
PREPARATI ON 39
5(S)-5-(3.4-Di chl orophenyl) : X1

[err] Td a_s Iut| g A Of the conmpound of PREPARATI ON 38
(13.5g, 39.22 mmol) in gl 8HYace Acid (130 M) was added plati num
oxide (1.21g) and the m xture stir
414 kPa (60 psi) and at room t enperatyre €br 17 hours. The catal yst was
renoved by filtration and a further Cl _

This compound was prepared by a similar method to that used in
PREPARATION 34 using the compound prepared in PREPARATION 33.
LRMS m/z 394 (m+1)*.

'H-NMR (CDCl3) : & = 1.85-2.3 (m, 4H), 3.15-3.65 (m, 4H), 3.8-4.0 (m, 6H), 6.9-
7.45 (m, 7TH). -

PREPARATION

1-Benzovyl-3-(3.4-dichlorophenvl)-3-(formvimethyhpyrrolidine.

0 o)
N OH N o
@ COCl, DMSO
(i) NEt; H
Cl c

To a solution of oxalyl chloride (0.13 ml, 1.1 mol. equiv.) in dichloromethane
{10 ml) at -78°C under nitrogen was added dimethyl sulphoxide (0.23 ml, 2.4 mol.
equiv.) and the solution stirred at -78°C for forty five minutes. A solution of the
compound of PREPARATION 34 (0.5g, 1.37 mmol) in



portion of platinumoxide (1.21g) added. The reaction m xture was then
stirred under an at nosphere of hydrogen at 414 kPa (60 psi) and at room
temper at ure wodéms3z8 hours. The catal yst was renoved by f iRCI/ERPé/@pE13and t he
sol ution concentrated under reduced pressure. The residue was dissol ved
in ethyl acetate (80 m) and washed with saturated agueous sodi um

bi carbonate solution (2 x 75 m). The or&fani ¢ phase was then separated
and the sol ventg; I ; § i o L dapas
tirred in a soluroRNTnsIEON 1G5 Aea S Koo Uas i ot S8~ Bt 19572
hours at 0C andhauienTfiethylamine (3.95 mb Syineb eghiy.)iwas asddedandithel reactioB wiisg) .

235 2. 4 (m 10O ges weriih ragmietingratita Al B Sng hol i fogype
3H), 4.35-4.4 (\m’as wehedwitls sétirated aqueodsj&eb)djurﬁ caropnae s(oﬂqticéﬂ’ﬁO pi)nand dried WO
g&fﬁgéé /05613 °Ver magnesium sulphate. The solution was filtered, and the so!veg;%was
PREPARATI ON 40 removed under reduced pressure. The residue was purified by chromatography
3(S)-3-(3,4-D chl.or ophenyl,) -3-£1, 3-di oxol an:,2- t hyl ) pi per.i di ne. \
Cert] L5 SO Bhlng Wyl Aot it (B RURT: {5 the e
Py;:lri ﬂed(lfz. 7 rﬂQmﬁMnﬁqBOD'g\g). [ _nt tetrahydr of g(rjag, 2.1 nol. equiv.) in
et rahydrofura er,.nitrogen was = adde
5(S) - 5- (3, 4- di M'@%&?ﬁéﬂ% ey 3- di oxol an- 2-yl met hyl ) - 2( 1H) pi per i done
(29, 6.06 Mol EH-NRRFREEEIT) B\ 3%5-2.85 () 265219 {nN3.4204 (heo A55l8 ), heat ed
under reflux for sixteen hours. .
PREPARATION 37

1-(2-Methoxybenzovi-3-(3.4-dichlorophenvi)-3-{iormyvimethvhpvrrolidine

This compound was prepared by a similar method to that used in
PREPARATION 36 using the compound prepared in PREPARATION 35.
LRMS my/z 392 (m+1)". '

"H-NMR (CDCly):5 = 2.15-2.35 (m,2H), 2.7-2.95 (m,2H), 3.15-3.7 (m,3H), 3.75-3.9
(m,3H), 3.95-4.1 (m, 1H), 6.9-7.5 (m, 7H), 9.45-9.55 (m, 1H).



Water (0.48 m) was added dropwi se over twenty mnutes followed by
aqueous sodi um hydroxi de solution (0.48 m, 15% solution ww) . After five
m nut es watwo9{/2s3x2 0. 48 nl ) was added and the m xture sti rcedriemssiBhirty

m nut es) . The m xture was filtered and the solvent was renoved
fromthe filtrate under reduced pressure and partitioned between et hyl
acetate (100 m) and sat ur at ed .aqueous8%odi um bi car bonat e sol ution (100
m ). The organic | ayer was dri edms magnesi um sul phate to
give an oil, which was then - subj coI um chr omat ogr aphy
using silica gel 4(8)-4iGvagovd-{3n-dichiaip DI i apiZhdipentanot-dic acidd gi ve
the title corrpound (1. 3g) [err]H-NI\/R (CDCI[err]) [err] = 1.4-1.5 (m
1H, 1.55-1.7 (m 1H), 1.8-1.9 (m 1H, 1.95-2.0 (m 2H), 2.05-2.1 (m
1H), 2.3 (s, br.,1H, 2.8-2.9 (m 2H, 3dpai 1l (m 1H, 3.3- 3.35 (m
1H, 3.6-3.7 (m 2H), 3.8-3.9 (m 2H), 4.3“4.4 (m 1H), 7.2-7.3 (m 1H),
7.4-7.5 (m 2H). WD 97/ 25322

PCT/ EP96/ 05613 NCS8 o

PREPARATI ON 41 - J _

3(S)-1-Cycl opropyl acetyl - 3- (3, 4-di chl oEophe 3-((1, 3-di oxol an- 2-

yl ) met hyl ) pi peri di ne. [err] To a solution of the

conmpound of PREPARATI ON 40 (0.65 g,
m ) at room tenperature under nitrogehm dded cycl opropyl acetic
acid (206 ng, 1 nol. equiv.), N-nethyl [nmorpholine (0.23 m, 1 nol .
equi v.), 1-hydroxybenzotriazole hydrat®! (0.316g, 1 nol. equ.) and 1-(3-

nmol e) i n di chl oronet hane (20

To a 1.0M solution of lithium hexamethyldisilyazide in tetrahydrofuran
(4.691) at 5°C under nitrogen was added a solution of 3,4-
dichlorophenylacetonitrile (750g, 4.28 molés) in tetrahydrofuran (750 m),
dropwise, over 45 minutes. The reaction was allowed to stir for 2 hours. The
reaction was cooled again to 5°C and a solution of 2-bromomethyl-1,3-dicxolane
(782g) in tetrahydrofuran (780 ml) added, dropwrse over fifty minutes. Tetra-n-
butylammonium iodide (75g) was added, portionwise, and the mxxture was allowed
to warm to room temperature, and was stirred for 14 hours. The reaction was
then cooled to 5°C and a solution of lithium hexamethyldisilyiazide in
tetrahydrofuran (1.0M,4.69l) was added dropwise. The mixture was stirred for 5
hours at room temperature. The solution was cooled to 5°C and a solution of
ethyl-3-bromopropanoate (840.5g) in tetrahydrofuran (840ml) was added,
dropwise, over 50 minutes. The reaction was allowed to étfr for 14 hours. The
reaction mixture was cooled to 5°C and 1.5M aqueous sodium hydroxide solution
(4.251, containing 255g of sodiumn hydroxide) was added and the mixture was
extracted with ethyl acetate (2 x 3l). The combined organics were washed with
water (2x5l). The aqueous phases were combined and acidified to pH1 using SN
agqueous hydrochloric acid solution and then extracted with ethyl acetats (2 x 3l).

The combined organic extracts were concentrated under reduced pressure
to a concentration of approximately 3ml/g based on the theoretical yield of the
product.



di met hyl am nopropyl )-3-ethyl carbodiim de hydrochloride (0.546g, 1.4 nol.
equi v.). The m xture was stirred for sixteen hours. The m xture was

t hen poured iwo orssiyl . acetate (50 m) and saturated aqbEUERISHSKIB UM
bi car bonat e sol ution, and the organi ¢ phase was separated and dried
over anhydrous magnesi um sul phat e. The solution was filtered, the

sol vent renoved under reduced pressure and t8%e _resi due was

chromat ographed using silica gel, eluting with ethyl acetate: hexane

(1:1 by volune) to give the title conpound (0.7g). TLC Rerr] 0.25
(silica, ethyl &ictieroendtearen®pmil).vias tienaoidedeind the soluRIOB walszwa3@d with water

AT e o A EAEE o Ay o g

4.7-4.75 (m 1Hjilteréd2and the soivettivas removed\Gh@at/rB835Ed pressuire, to give the title

ESTE{D,EE,%‘?'{ %?Fig compound (390 mg), which was used without further purifica%l%n.

?( S) ] 1- Cycl opr ofTylcaRret Elzaasﬁi&,ﬁredhﬁétbn}yoad;]mml. 2:3%yf wolumenet hyl pi pO?Iri di ne.
err 1 o) ol ution t 0 of, ,,PREPARATI 41
(0.7g, 1.76 mmol F-YYR _(C-EQ‘Sﬁ a‘h}@?d’f*ﬁ?@nﬂtﬁoﬁ%'éﬁ&"a ed hydrochloric
acid (10 m, 5N solution), and the m xture was stirred at room
tenperature for 5 hours. The m xture was then partitioned between ethyl
acetate (30 nl) and She@baveexpelirenial procrduse was then ransstedian awvidentieal (30
nm), and the orgagic phase was dried over anhydrous magnesi um sul phat e.

The sol vent was renoved under reduced pressure to give the title
conmpound (0.62g) which was used wi thout any further purification.

[err]H-NVR (CDO [ err): . = - ] _ -1.0

(m 111 623 Aine EbmbingdBedagitc lbfibns il HoyrigashorsWagabaedel- ()

H, 4.05 (d, 1 Epharmathylengyamine (1.13kg) and the mixture stirred for 14 hours. The thick
slurry was then stirred with cooling in an ice-bath for 2 hours, filtered, the solid

H

washed with ethyl acetate (2 x 11) and then dried under reduced pressure at 35°C
to give 1.85kg of material. A portion of this material (1.34kg) was dissolved in a
mixture of butanone (2I) and water (503ml) that was heated under reflux. A further
portion of butanone (4.71) was added and the solution was allowed to cool slowly
to room temperature overnight. The resulting solid was filtered off, washed with
butanone (2 x 11) and dried under reduced pressure at 35°C for 10 hours to give
563¢g of material (93.8% e.e.). A further recrystallisation from butanone/water
gave the title compound as a (8)-(-)alpha-methylbenzylamine salt in 99.8% e.e.
To a stirred solution of this salt in ethyl acetate and water was added 5N aqueous
hydrochloric solution until pH1 was achieved. The mixture was stirred for a further
30 minutes, the layers separated and the aqueous phase extracted with ethyl
acetate. The combined organic Iayeré were washed with water and the solvent
removed by evaporation under reduced pressure to give the title compound.
"H-NMR (CDCl) : 8 = 2.05-2.35 (m, 4H), 2.4-2.65 (m, 2H), 3.7-4.0 (m, 4H), 4.75-
4.85 (m, 1H), 7.25-7.55 (m, 3H), 9.9 (s, br., 1H, acid).



3H), 9.5 (s, 1 H. PREPARATI ON 43
1-t - But oxvcar bonyl ) -3-(1-pi perazi nyl)azetidi ne

[err] wo 97Bkerazi ne (23.69g, 8 nol. equiv.) was nel tred/EP8éoss1a

1- (t-butoxycarbonyl) - 3- met hanesul phonyl oxyazeti dine (see International
Pat ent Application Publication no. W093/19059) (8.64g, 34.4 mmol)
added. The m xture was heated at 120C gd or 15 hours under nitrogen. The
reaction was cooled to roomtenperature and WO 97/ 25322

PCT/ EP96/ 05613 90 t he excess pi perazine r emoved

under reduced pressure. The resi dueprEPARAMON 3echr omat ogr aphed on silica
gel using gradient el utiaon fmet hanoﬂﬁﬁmane 1:19 changl ng to
1: 4, by vol une) Firheet Clisliaddol 2l ethvh-2 (3 e
(mtl)[err]. [err]I—I-NI\/R(d[EﬁﬂlDI\/SO) [ er r] = 1.35 (s, 9H) 2425(m
4H), 3.0-3.1 (m 5H), 3‘.2-4.2@ 5H)

PREPARATI ON 44

1- (t-Butoxycarbonyl) - 3- t hyl sglphonyhl pi pera I )azetbdl ne.
Lerr] : HpPIO;
: O :
a a
a a

To a solution of the compouhd of PREPAARATION 38 (13.5g, 39.22 mmol)
in glacial acetic acid (130 ml) was added platinum oxide (1.21g) and the mixture
stirred under an atmosphere of hydrogen at 414 kPa (60 psi) and at room
temperature for 17 hours. The catalyst was removed by filtration and a further
portion of platinum oxide (1.21g) added. The reaction mixture was then stirred
under an atmosphere of hydrogen at 414 kPa (60 psi) and at room temperature
for 48 hours. The catalyst was removed by filtration and the solution concentrated
under reduced pressure. The residue was dissoived in ethyl acetate (80 ml) and
washed with saturated aqueous sodium bicarbonate solution (2 x 75 ml). The
organic phase was then seharated and the solvent removed under reduced
pressure. The resulting solid was stired in a solution of hexane (20 mi) and ethyl
acetate (20 mi) for 2 hours at 0°C and then filtered off to give the title compound
(8.18g).

'H-NMR (CDCly) : § = 1.85-1.95 (m, 1H), 2.0-2.25 (m, 4H), 2.35-2.4 (m, 1H), 3.45-
3.55 (m, 1H), 3.65-3.75 (m, 2H), 3.8-3.9 (m, 3H), 4.35-4.4 (m, 1H), 6.15 (s, br.,
1H), 7.2-7.45 (m, 3H) ppm.



To a solution of the conpound of PREPARATION 43 (8.06g, 21.3 mol) in
di chl oronet hane (160 m ) was added triethylamne (13.4 m ). The solution

was kept wowrexssza ni trogen at nosphere and cool ed to O[ er PCIZEP96/05613

Met hanesul phonyl chl ori de (5.25m, 7.77g, 3 nol. equiv.) was added,
dropwi se, over 30 m nutes. The reaction was allowed to warmto room
tenperature over 2.5 hours and then stirred87 for a further 18 hours. The
reaction was washed with water (3 x 50m ) and then brine (2 x 30m ).
The organic | ayer was dried using anhydrous magnesi um sul phate. The
m'xture was then filtered and the sol \mEPAmmmromthe filtrate

under reduced pressureg . . gel

el uting Wi th concEsratus e S ‘ BlBSane
(1:10:89, by vol une). The product fromth| S chromat ography step was

t hen col um chr omat ogr aphed again on silica gel eluting with
met hanol : et hyl acet at e Q; by volune) to give t ti tl e conpound

(0.990). TLC Rf = 0.6 }(sil ent rat ed aqueo
sol uti on: met hanol : di chl diNpeLk 1 vol uma&N = 320

(mtl)[err]. WO 97/ 25322 o
PCT/ EP96/ 05613

(ChC[err]): [err] =1.4 (s
1H), 3.2-3.3 (m 4H), 3.7°
PREPARATI ON 45

3- (3. 4- Di chl or ophenyl ) - 3- ( 2- n€k hanesul phonyl oxyet hyl ) - 1-
pi peri di ne [err]

2H), 3.9-4.0 (m 2

ppenyl sul phonyl -

To a stirred solution of lithium aluminium hydride (12.7 ml, 1M solution in
tetrahydrofuran, 2.1 mol. equiv.) in tetrahydrofuran (60 ml) under nitrogen was
added 5(S)-5-(3,4-dichlorophenyl)-5-(1,3-dioxolan-2-ylmethyl)-2(1H)piperidone
(2g, 6.06 mmole) (PREPARATION 39) in three portions and the mixture heated
under reflux for sixteen hours. '
| Water (0.48 ml) was added dropwise over twenty minutes followed by
aqueous sodium hydroxide solution (0.48 ml, 15% solution w/w). After five
minutes water (2 x 0.48 mi) was addéd énd the mixture stirred for thirty minutes).

The mixture was filtered and the solvent was removed from the filtrate
under reduced pressure and partitioned between sthy! acetate (100 ml) and
saturated aqueous sodium bicarbonate solution (100 ml). The organic layer was
dried over anhydrous magnesium sulphate to give an oil, which was then
subjected to flash column chromatography using silica gel, eluting with
dichloromethane:methanol (9:1), to give the title compound (1.3g).

'H-NMR (CDCl3) : § = 1.4-1.5 (m, 1H), 1.85-1.7'(m, 1H), 1.8-1.9 (m, 1H), 1.95-2.0
(m, 2H), 2.05-2.1 (m, 1H), 2.3 (s, br., 1H), 2.8-2.8 (m, 2H), 3.0-3.1 {m, 1H), 3.3-
3.35 (m, 1H}, 3.6-3.7 (m, 2H), 3.8-3.9 (m, 2H), 4.3-4.4 (m, 1H), 7.2-7.3 (m, 1H),
7.4-7.5 (m, 2H).



To a solution of the conmpound of PREPARATION 28 (109 ng, 0.29 nmol) in

di chl oronethane (4 m) while under nitrogen at 0C, was added

met hanesulywhQnyds,£hl oride (0.026 m, 1.2 nol. equiv.). Thrermeswdssan i xture
was stirred at roomtenperature for one hour. Water (30 m) and

sat urated agueous sodi um bi carbonate solution (30 mM) were added, and
the m xture was extracted- wi th dichl orggret hane (3 x 40 m ). The conbi ned
organi cs were then dried using anhydr ous nagnesi um sul phate, filtered
and the sol vent renoved under reduced pressure. This gave the title
conpound (106 ng) as a gum whi ch hout further purification.
TLC Rf = 0.89 (silica, nethanol: d:"?REPﬁﬁ!ATIOW& 19 by vol une) WO

97/ 25322 3(8)-1-Cvclopropviacetyl-3-(3.4-dichlorophenvi}-3-({1.3-di 06/ 05613
92 _ _ R ﬁigrﬁ_?ygi&o@ﬁdﬂw@
3- (4- Met hyl sul phonyl pi perazi n-1-vyl el 1 rifluoroacetate

[err] To a solution of the conpound of PREPARATION 44 (1.4g, 5.8
nmol ) i n di chl orgpet hane (10 rﬂ) at 0C under nitrogen was added
trifluoroaceti : r W se, The xture was

to roomtenpe FF CDIlhe m xt ure
under reduced p Sur e, he re

triturated with d|!l yl & her aﬂQBfrItered to e the titlg

mz 220 (mtl)[er err]HNVR (d[err]-DMSO : . Yerr] .
(s, 3H, 3.1-3.2 I—?j 3.3-3.5 (m 1H), 3.8-4.0 (m 4
3H) .

To a sclution of the compound of PREPARATION 40 (0.65 g, 2.06 mmole)
in dichloromethane (20 mi) at room temperature under nitrogen was added
cyclopropyl acetic acid (206 mg, 1 mol. equiv.), N-methyl morpholine (0.23 mi, 1
mol. equiv.), 1-hydroxybenzotriazole hydrate (0.316g, 1 mol. equiv.) and 1?(3-
dimethylaminopropyl)-3-ethyl carbodiimide hydrachloride (0.546g, 1.4 mol. equiv.).
The mixture was stirred for sixteen hours. The mixture was then poured into ethyl

 acetate (50 mi) and saturated aqueous sodium bicarbonate éolution, and the
organic phase was separated and dried over anhydrous magnesium sulphate.
The solution was filtered, the solvent removed under reduced pressure and the
residue was chromatographed using silica gel, eluting with sthyl acetate:hexane
(1:1 by volume) to give the title compound (0.7g).
TLC R; 0.25 (silica, ethyl acetate:hexane, 1:1, by volume).
LRMS nvz =398 (m+1)". ,
'H-NMR (CDCl) : § = 0.05-0.2 {m, 2H), 0.4-0.5 (m, 2H), 0.85-0.95 (m, 1H), 1.35-
2.4 (m, 8H), 3.1-4.2 (m, 9H), 4.7-4.75 (m, 1H), 7.2-7.5 (m, 3H).



PREPARATI ON 47 2-(3,4-D chl orophenyl ) pent-4-enenitrile
[err] To a stirred solution of 3,4-dichl orophen Iacetonltrl | e
(800 g, 4.3 wmi9rzsazzcycl ohexane (1 6L) at room tenperat ur e PRAEPRQSERY) | v
added aqueous sodi um hydroxi de solution (1600 g of sodi um hydr oxi de in 8L
of water). This addition caused an elevation of the reaction tenperature to
50[err]. Al'lyl bromde (5727g, 1.1 nol. equB¥%.) and tetra-n-butyl ammnl um
chloride hydrate (40 g, 0.03 nol. equ 97/ 25322

PCT/ EP96/ 05613 %—Ev%r%%%‘wﬁ%dded and the reaction
stirred for one ho@S ' pré3. Arglip! vl 3-{eravimetion @ibe: :
organic |ayer washed with water (10L). The organl c phase was fil tered
through silica gel (1 kg) under reduced pressure to give a yellow filtrate
solution. The solvent was r ed fromthe filtrate under r ced pressure

to give the title conmpound|as j of 70%pur|ty whi ch SLged
err
LR

wi t hout any further f]ﬂtI. N
et her: hexane, 1: Wume) : 226 W
(CDCl[err]): [err]v= 2.62.7 3.85 (t, 1HV 5.165.

5.7-5.9 (m 1 H, 7.2-7.25 ( 7575_5(rn 2H) .

PREPARATI ON 48 ¥e1o- 4- (3, 4- di chl or ophenyl ) ~&-.£Nnoi c
aci d
[err] a ' Cl

To a solution of the compound of PREPARATION 41 (0.7g, 1.7_6 mmol) in
tetrahydrofuran (10 ml) was added hydrochloric acid (10 ml, 5N solution), and the

mixture was stirred at room temperature for 5 hours. The mixture was then
partitioned between ethyl acetate {30 ml) and saturated aqueous sodium
bicarbonate solution (30 ml), and the organic phase was dried over anhydrous
magnesium sulphate. The solvent was removed under reduced pressure to give
the title compound (0.62g) which was used without any further purification.
'H-NMR (CDCly) : § =0.1-0.2 (m, 2H), 0.5-0.6 (m, 2H), 0.9-1.0 (m, 1H), 1.6-2.3
(m, 6H), 2.65-2.7 (m, 2H), 3.4-3.5 (m, 2H), 3.8, (d, 1H), 4.05 (d, 1H), 7.3-7.5 (m,
3H), 8.5 (s, 1H). '

PREPARATION 43

1-t-Butoxycarbonvl)-3-{1-pi erazinyllazetidine

(CH?)3c—oTN<>%N©NH
0

Piperazine (23.69g, 8 mol. equiv.) was melted and 1-(t-butoxycarbonyl)-3-
methanesulphonyloxyazetidine (see Intemational Patent Application Publication
no. WO93/19059) (8.649, 34.4 mmol) added. The mixture was heated at 120°C

for 15 hours under nitrogen. The reaction was cooled to room temperature and



To a stirred suspension of 60% w w sodi um hydride oil dispersion (231 g) in
tetrahydrofuran (17L) under nitrogen at -10[err]C was added a sol ution of
3- brom)prq;z)a#&%:g2 acid (806.5 g) in tetrahydrofuran (6L) pg@pydesgaover

t hree hour Feaction was all oned to warm to roomtenperature over 22
hours. The reaction was then cooled to -10C. Sinultaneously, a solution of
t he conmpound of PREPARATION 47(1633.5 G)e%y tetrahydrofuran (2.5L) was
added dropw se over two hours to a stirr t et r dhydr of uran suspensi on

Eg g::g OfdGO%wlewbmlyéﬁaEngbdwed hnﬂér&ﬁetgéﬂdcb’teﬁﬂﬁé, The restdlmtwaélhmﬂnof ur ag
under nitro n the additiagn this secon
reaction was Fg’ ifis 9%%"963%%?%&%& n%h@r%ﬂfzé@ﬁorﬂ?mﬁg The
reacti on was 1: hleahﬁﬁgihgcb 118, b Q6luA) te give tHeatitirccompountiie.3agpove
3- br onopr opanoi c_acid od| umsalt mxture over WO 97/ 25322
PCT/ EP96/ OSGMMS miz= 342 (m+1)" 94 3 hours. The reaction nixture was
heated at 50[ [ ayr 5 iAN4MR3.4-ba ed
into water (8% m c%a%’?‘abst]tg §5(s§-'l-9 E?ﬁgl(lgqﬁpqu?sa EO(I} u%wbﬁggﬁ%@
sol ution. Thilsr, /Bt ure was vvashed wi t h di chl oromet hane (5 x 2.5L), and the
aqueous portion acidified to pH 1.0 using concentrated hydrochloric acid.
The aqueous sol ution was extracted with dichl oromethane (4 x 2.5L), and the
organi ¢ | ayers were conbi ned dri edw&ﬂﬂ)us magnesi um sul phat e,
filtered and the fi 3 > %d{n%glvea
yellow oil. This oi ' ' gt ve the
title conpound as a creamcol oured soI id (1 153. 3 g) V\/m ch was used w t hout
any further purification. TLC Rf = 0. 42 (SI i nmet hanol : di chl or onet hane,
1:9, by volune). LRMS nfiz= 316 (m+NH[ g’rr] \Nés HNW (CDC [err]):
[err] = 2.15-2.8 (m 6H), 3CH3)§C-2-5 1H), 7.2- 7.25 (m
1H), 7.5-7.55 (m 2H) ppm

To a solution of the compound of PREPARATION 43 (8.06g, 21.3 mmol) in
dichloromethane (160 ml) was added triethy]amine (13.4 ml). The solution was
kept under a nitrogen atmosphere and cooled to 0°C. Methanesulphenyl chloride
(5.25ml, 7.77g, 3 mol. equiv.) was added, dropwise, over 30 minutes. The
reaction was allowed to warm to room temperature over 2.5 hours and then stirred
for a further 18 hours. The reaction was washed with water (3 x 50ml) and then
brine (2 x 30ml). The organic layer was dried using anhydrous magnesium
sulphate. The mixture was then filtered and the solvent removed from the filtrate
under reduced pressure. The residue was chromatographed on silica gel eluting
with concentrated aqueous ammonia:methanol:dichloromethane (1 :10:89, by
volume). The product from this chromatography step was then column
chromatographed again on silica gel eluting with methanol:ethyl acetate (1:10, by
volume) to give the title compound (0.99).

TLC Ry = 0.6 (silica, concentrated aqueous ammonia
solution:methanol:dichloromethane, 1:10:89 by volume).
LRMS m/z = 320 (m+1)".



PREPRATI ON 49 4(S) - 4- Cyano- 4- (3, 4-di chl or ophenyl ) hept - 6- enoi ¢ aci d
(R-(+)-1-(1 - napht hyl ) et hyl am ne salt.
To a sol uti oRy@br4daer conpound of PREPARATION 48 (16 g) in ee¢i/Ersaosiint e
(50 mM) was added R-(+)-1-(1-naphthyl)ethylamne (4.8 g). The solution was
stirred for thirty mnutes at roomtenperature and then the sol vent renoved
under reduced pressure to give a gum Thisggumwas partially dissolved in
hexane: di et hyl ether (4:1, by volune, 150 m) and the sides of the flask
scratched to induce crystallisation. The white solid that forned was
filtered off an sdt i l2LACEt 04 @i .
title conpound 4“@'“@‘56&h 9 115?,'{%?5%)23?.??&{,%9?%%?]'@43H(3}C§15§§6131 %gj\sezgfy%
[err] H NVR (CDC]!n[:e¢H)];B75E318r(ﬂn 2H),. 394D (MBHHR. 0-2.2 (m 2H), 2.25-2.5 (m
2H), 2.5-2.7 (m 2H), 3.8-4.1 (s, br, 3H, 5.0-5.2 (m 3H), 5.5-5.7 (m
1H, 7.15-7.25 (m 1H, 7.4- 7.6 (m 6H), 7.75 (d, 1H, 7.9 (d, 1H), 8.1
(d; 1H). WD 97/ 25322 PREPARATION 45
ECR:E{:,EE%S-{ %‘ZG%S 3-(3.4-Dichlorophenyl)-3-(2-methanesulphonvioxveth 19?- henyisulohonyi-
4(S) - 4- Cyano-4- (3, 4-di chl orophenyl ) hept - Giggridfie aci d To a stirred
sol ution of the conpound of PREPARATION 49 (5.5 g) in dichloronethane (100
m ) was added 1N_#fseous g it y
| ayer was then r E
hydrochl ori ¢ aci oyt ol . X
anhydr ous nagnesi um su}tsghate ilteredMsiiid the fr/\trat gyaporated to
dryness under reducedOpr@ss D gi Vv € 3. 6 g ) LRMS mz
316 (m-NH[err])[err]. [err rr]) [err] = A 8 (m 6H),
51525(m 2H), 5.55-5.7 (m Q7.2-7.25 (m 1H), (m 2H).
PREPARATI ON 51
3(S)-3-(3, 4-Di chl or ophenyl ) - 3- g\ll I yI pi peri di ne

To a solution of the compound of PREPARATION 28 (109 mg, 0.29 mmol) in
dichioromethane (4 mi) while under nitrogeh at 0°C, was added
methanesuiphonyl chioride (6.026 mi, 1.2 mol. equiv.). The reaction mixiure was
stirred at room temperature for one hour. Water (30 ml) and saturated aqueous
sodium bicarbonate solution (30 ml) were added, and the mixture was extracted
with dichlororneth_éne (3 x 40 ml). The combined organics were then dried using
anhydrous magnesium sulphate, filtered and the solvent removed under reduced
pressure. This gave the title compound (106 mg) as a gum which was used
without further purification.

TLC Rf = 0.89 (silica, methanol:dichloromethane 1:19 by volume)



[err] OH To a m xture of
lithiumal um niumhydride (867 ng, 2 nol. equiv.) in tetrahydrofuran (30
m) at Of erypeopfger nitrogen was added dropwi se a sol uti parRhocsossis
4(S) - 4- cyano- 4- /%'% 4-di chl or ophenyl ) hept-6-enoic acid (3.4 g, 11.41 nol)
(PREPARATION 50) in tetrahydrofuran (30 m). The m xture was stirred for
t wo WD 97/ 25322 - _ 92

PCT/ EP96/ 05613 ) 96 hours. Water

(20 mM) was added carefully foll owed b¥ aﬂueous sodi um hydr oxi de sol uti on
(2 x 20 mM). The solid was filter filter cake was washed with

t-but yl met hyl et hera. {4l ik th | B RINESIsthffGStosidisyd OV er

anhydr ous nagnesi um sul pnhat e | ere : € solven ved under
reduced pressure. The residue was purified by flash col um chronmat ography.
using silica gel, using gradient eladion (98:2, 19:1, 9:1 ethyl

acet at e: met hanol, by volu Wye ( ti ound whi ch was
contam nated with (b) (S)- Sézlaﬁ'l’ éé#&d}{m

(am nomet hyl ) - 4- (3, 4-di chl orophenyl -nhept-6-en-1-ol (2.55 g), which was
used wi thout further purification. LRMS mz 270 (mtl)[err].

To a solution of the compound of PREPARATION 44 (1.4g, 5.8 mmol) in
dichloromethane (10 ml) at 0°C under nitrogen was added trifluoroacetic acid (5

ml), dropwise. The mixture was then allowed to warm to room temperature and
stirred for one hour. The mixture was concentrated under reduced pressure, the
resuiting gum washed with diethyl ether, then triturated with diethyl ether and
filtered to give the title compound. |

LRMS m/z220 (m + 1)".

'H-NMR (dg-DMSO) : § = 2.4-2.5 (m, 2H), 2.9 (s, 3H), 3.1-3.2 (m, 4H), 3.3-3.5 (m,
1H), 3.8-4.0 (m, 4H), 8.7-8.9 (m, 3H).

PREPARATION 47
2-(3.4-Dichlorophenylipent-4-enenitrile

cl Ci
Ci
(i) NaOH -
(i) 2
TBAC
NC - CN

To a stirred solution of 3,4-dichlorophenylac'etonitrile (800 g, 4.3 mol) in
cyclohexane (16L) at room temperature was carefully added aqueous sodium
hydroxide solution (1600 g of sodium hydroxide in 8L of water). This addition
caused an elevation of the reaction temperature to 50°. Allyl bromide (572 g, 1.1
mol. equiv.) and tetra-n-butylammonium chioride hydrate (40 g, 0.03 mol. equiv.)

‘RECTIFIED SHEET (RULE 91)
ISAJEP



PREPARATI ON 52

3(S)-1-Benzoyl -3-(3, 4-di chl orophenyl ) -3-al |l yl pi peridi ne [err]

To a sol uti onwofe7iése2 pr oduce of (PREPARATION 51) (2.55 Q) i 'PCT/EP96/05613

di chl oronet hane (70 m) at O[err]C under nitrogen was added triethyl am ne
(3.9 M) and benzoyl chloride (1.43 nl). The mxture was stirred for 15

m nut es. Di chl oronethane (50 n) @&s added, the solution was washed
with hydroch £ap i over
anhydr ous rra%"%éésﬁ‘ﬁgn%géfa%wg te E%haéﬁgr(\)%%le%’%‘i‘ﬁgg f?g%dcaﬁﬁﬁ]ﬂfegggvem
removed under pha@waecbrpomndahe organie layer Uesmmwmv\mm (Wlg. The organic

hoxane: athy | Bhatewa ikdrdaiFoyon gk oG Kol finferBule ndidie S8bng'a

PCT/ EP96/ 0561gellow filtrate solution. The solven® Was removed froini the filtate ohddrietdcad) Was
hour. D chr or BIRSSHE @ s theifle RaGPR 4S s Bed By pL706 3Rty hieh ek i98tat or
(100 nl) and withoor grrfush@tmaiicationed over anhydrous magnesi um sul phate.
bressure to olie &5 5 02 FEE e B o R 51 1 ca ge el uti ng
with a sol venLﬂmad-}/lezzef(mh@)tane ethyl acetate (4. 1to 2:3, by volune) to

give the titleg conmpound Sl g
H-NM (CDCl3) : 8 = 2.6°2.75 (m, 2H), 3.85 (1, 1H), 5.1-5.25 (m, 2H), 5.7-5.9 (m,

1H), 7.2-7.25 (m, 1H), 7.5-7.55 (m, 2H).

PREPARATION 48
4-Cyano-4-{3.4-dichlorophenyl)hept-6-enoic acid
o : CN
s ™oy 9lef - & COH
(i) oN o
—
Ci
Gl
Cl
Ci

To a stirred suspension of 60% w/w sodium hydride oil dispersion (231 g) in
tetrahydrofuran (17L) under nitrdgen at -10°C was added a solution of 3-
bromopropanoic acid (806.5 g) in ietrahydrofuran (6L) dropwise over three hours.
The reaction was allowed to warm to room temperature over 22 hours. The
reaction was then cooled to -10°C. Simultaneously, a solution of the compound
of PREPARATION 47 (1633.5 G) in tetrahydrofuran (2.5L) was added dropwise
over two hours to a stirred tetrahydrofuran suspension (2.5L) of 60% w/w sodium
hydride oil dispersion (221 g) in tetrahydrofuran (2.5L) under nitrogen at -10°C.
When the addition was complete, this second reaction was allowed to warm to
room temperature over eighteen hours. The reaction was then cooled to -10°C
and cannulated into the above 3-bromopropanocic acid sodium salt mixture over

SUBSTITUTE SHEET (RULE 26)



LRMSE mz 374 (m:l)[err]. TLC Rlerr] = 0.59 (silica, hexane:ethyl acetate,
1:1 by volunme). [err]HNWR (CDCl[err]) [err] 1.35-1.7 (m 2H), 1.8-1.9 (m
2H), 2.1-2.wo@mps3iH), 2.3-2.5 (m 2H), 3.2-3.8 (m 2H), 4crefdoséry 1H),
4.9-5.1 (m 2H), 5.4-5.5 (m 1H), 7.2-7.6 (m 8H).

PREPARATI ON 53
3(S)-1- Benzoyl 3- (3, 4-di chl or ophenyl ) - 38¢3- hydr oxypr opyl ) pi peri di ne

[err] ours, n‘{he re-g&tlgn B’Wagﬂfey fh%tg% 1%?8{?% thehodfs Mhe %ﬂ ol ution

in tetrahydro ura e conpound o TI ON 52
(825 ny, 2. ¥as thermtdoled, nou'ecmmyqiwefem(&ﬁ gntibasified ta pbl %8 usingaaquesust i rred at

ot on). - agaciufh bibdpoishe Roflof Trisiaaia i uasRed Xt o iGrainat (5.0 1 o
in an i ce- watsk), drut the aq;adongpwhopacdmedéo@ﬁ VOMs;ngm(cemmmq&Jmehbdb ution)
was then addet dhopid 8,2 98t was Ydthb@l Wi achbrohathdid (o ¥ Esl) Uria

PCT/ EP96/ 05 ¢HeBorganic layers were combmed dnsd using anhydrous mag’®ésium sulphate, Et hy|
e e (o e it i it et BB B (2 ™

yellow oil. This oil was then triturated with hexane (1.5L) to give the title

compound as a cream-coloured solid (1153.3 g) which was used without any

further purification.

TLC Ry = 0.42 (silica, methano'I:dichloromethane, 1:9, by volume).

LRMS mvz =316 (m+NH,4)".

'H-NMR (CDCly) : § = 2.15-2.8 (m, 6H), 5.1-5.25 (m, 2H), 5.55-5.7 (m, 1H), 7.2-

7.25 (m, 1H), 7.5-7.55 (m, 2H) ppm.

PREPRATION 49

| naphthylethvia lnesl :
To a solution of the compound of PREPARATION 48 (16 g) in ethyl acetate

(50 ml) was added R-(+)-1-(1-naphthyl)ethylamine (4.8 g). The solution was
stirred for thirty minutes at room temperature and then the soivent removed under
reduced pressure to give a gum. This gum was partially dissolved in
hexane:diethyl ether (4:1, by volume, 150 ml} and the sides of the flask scratched
to induce crystaliisation. The white solid that formed was filtered off and
crystallised three times from ethyl acetate to give the title compound (4.9 g).

m.p. 153-154°C.

[a]::;7.1 ° (¢ = 0.0012).

'H-NMR (CDCls) : § = 1.6 (d, 3H),2.0-2.2 (m, 2H), 2.25-2.5 (m, 2H), 2.5-2.7 (m,
2H), 3.8-4.1 (s, br, 3H), 5.0-5.2 (m, 3H), 5.5-5.7 (m, 1H), 7.15-7.25 (m, 1H), 7.4-
7.6 (m, BH), 7.75 (d, 1H), 7.9 (d, 1H), 8.1 (d, 1H).

SUBSTITUTE SHEET (RULE 26)



solution was filtered and the sol vent renoved under reduced pressure. The
resi due was di ssolved in dichloronethane (20 ml) and the sol uti on was
cooled in anwaw/asweh. Triethylamne (1.5 m, 5 nol. equiv.pcraebsayoy!
chloride (0.65 m, 2.5 nol. equiv.) were added, and the m xture was
stirred for 40 m nutes. Di chl oromet hane (50 m) was added and the
m xture was washed with aqueous hydrochl &5 c acid (2 x 50 m, 2M
solution). The organi c phase was dried over anhydrous magnesi um sul phat.e,
filtered, and the solvent renoved under reduced pressure. The
residue was stirred together with 49RREBARATION/S® i de in nethanol sol ution
(50 mM) for one hour. £(d ] waspadded. .and. the mxture
was washed with water (1T ~over anhydrous
magnesi um sul phat e.Tomngtirsed salition Mﬂbﬁ:olnpeumﬂotaﬂﬂEPMAﬂDNeﬂ(Sv&g) inr enoved

ol ca gel . ol pAEHigtnd UoFf eiSaded ) babdE iy Ehiion (0, o
(1 m? N Fg L }/ol unmm}). {Thegioueotslayei \?asattmnrrpmmu mme?bannggg?meggﬁm
vol ume). [er rﬁﬁﬁkﬁé@%@%fc&‘{ %éiﬁlfonlﬁﬁa@f Tﬁéno ganyc layer,was é@ec{ H%G"QH) ,
% 251792 E m  6&hhydfous-rAaghesium sulphate3filtbrad,amd(the filtidte edaptiratédib diyhieséH .

m

SUBSTI TUTE SHE@de(mlEeg@)rassure to give the title compound (3.6 g.)
LRMS m/z = 316 (m+NH,)*.

'H-NMR (CDCl3) : § = 2.15-2.8 (m, 6H), 5.1-5.25 (m, 2H), 5.55-5.7 (m, 1H), 7.2-
7.25 (m, 1H), 7.5-7.55 (m, 2H).

BPREPARATION 51
3(S)-3-(3,4-Dichlorophenyi)-3-allvipiperidine

. - AN + HN 4
Cl Cl :

Ci
Cl

To a mixture of lithium aluminium hydride (867 mg, 2 mol. equiv.) in
tetrahydrofuran (30 ml) at 0°C under nitrogen was added dropwise a solution of
4(S)-4-cyano-4-(3,4-dichlorophenyl)hept-s-enoic acid (3.4 g, 11.41 mol) '
(PREPARATION 50} in tetrahydrofuran (30 mi). The mixture was stirred for two

SUBSTITUTE SHEET (RULE 26)



WD 97/ 25322 PCT/ EP96/ 05613

99 PREPARATI ON 54
3(R) - 1- Benagy b7/353423, 4- di chl or ophenyl ) - 3- ( 3- net hane- PCT/EP96/05613
sul phonyl oxypr opyl ) pi peri di ne [err] To a

solution of the conpound of PREPARATION 53 (320 ng, 0.82 nol) in
di chl oronet hane (10 m) under nitrogen, gg¢ooled in an ice-water bath, was
added triethylamne (0.34 m, 3 nol. equiv.) and i
met hanesul phonyl chloride (0.096 m , 1.5 nol. equiv.). The
g XL:JF e WatS L\&'ﬁdsr Wgtef' (E)O ﬁ\i)fWﬁéUdéd(rjudﬂrsfﬁuy follov:ed by aquato_us sodium hydrﬁxige

chl or one ne n a ,_an sl uti on was washe
with water f%@%’.‘%ﬁ@yﬁ'@%ﬁ&@ ‘ﬁﬁ%g‘gﬂﬂgggﬂag@ @{%Faﬁ?ﬂ‘f?al”@&ge%gnesi um
sul phat e, fithabatyimathylcttge (300 mt'rhw&gmawesb wasitHen'dtidd@Rer Pressure, to

gi ve whi ch was used wi t hout

the title ound. (39 ,
further pur pph}gd&pp%magneémm SU?FEHQ%B g“gﬂé?rﬁgeﬁtg% solvgntasas temaved undekane: et hy !

tate, 2: . i i \
i.CSS?4.e4 ( m?edld%ll_é&lv@é?%.7%95 residue was purifie8'bylfidshiBlubir&HrbMatdglaphlye’ I ]

; / m 8H).
PHARVACOL OGHEIng sisggel. using Qfag'enf elutionr{§8:2; o 8rethy! actatgmethangh dyt est ed

for I IC\I:[K3 ai?t b]z;siumba ghaqal®elime cBRipouhd WMich was contaminatedWith(Bg 5)48 and gave
a err] of 8.4.

P (aminomethyi)-4-(3,4-dichlorophenyl)-hept-6-en-1-ol (2.55 g), which was used

without further purification. C

LRMS m/z 270 (m+1)".

PREPARATION 52
3(S)-1-Benzovl-3-(3.4-dichlo envl)-3-allyipiperidine

'/\j/\/ @ Ph(#OCI.NEtS i
HN =z . o f | _
2 (i) NaOH

Cl

(121

Cl

Ci ci

To a solution of the produce of (PREPARATION 51) (2.55 g) in
dichioromethane (70 mi) at 0°C under nitrogen was added triethylamine (3.9 mil)
and benzoyl chloride (1.43 mi). The mixture was stirred for 15 minutes.

Dichloromethane (50 mi) was added, the solution was washed with
hydrochloric acid (2N, 2 x 200 ml) and the organic phase dried over anhydrous
magnesium sulphate. The solution was filtered and the solvent removed under
reduced pressure o give a residue, which was chromatographed on silica gel,
eluting with a solvent gradient of hexane:ethy! acetate (9:1 to 1:4, by volume).

SUBSTITUTE SHEET (RULE 26)



WD 97/ 25322 PCT/ EP96/ 05613

-100- CLAI V5 1. A

conpound of twe 12832l a: - ' PETAERIP/05613

or a pharmaceutically acceptable salt thereof, wherein Ris

Cerr]-Cferr] cycloalkyl, aryl or (err]- (;err] al kyl, said CJerr]-Cerr]

al kyl being optionally ~  substi.tute®’ by fluoro, -COOH,
-CoO(Cerr]-Cerr]) al kyI, C[err] C err] cycloal kyl, adamant yl ,

aryl or het', and said -Clerr] cycl oal kyl bein opt ionally

substituted by 1 ofhis ps ( QR g} wag then strrreeﬁ%sﬂmﬂw'&- %érseeruguhydf@rrdqr‘err]

Jerr] alkyl, 5’? CrFsrrJr éd ) rflar @%aﬁ' bréhro.@mtrdne%s bril) wad K@eied, the Ao

fluoro, quor err -

fluoro(Cerr] M@[seuaqudrwawter (100 mi) amd ma Qmﬂajﬁ PRase:-driqd over gpbydrpus s
phenyl, benzy'mﬁd?%%y%n ndtd] §AY soluBER Hak Rhsray é an‘arth? 9&9&%& sergﬁ{zsveat ional ly
ect rom

substltut ed b st tuents each In Tﬁendent y se
Jerr]-Jerr] uaﬂﬁweduceq pressurefte give aarersaﬁuy is| wassghromatographedran silida

Cvel onl kyl ) . SREphg i &@E@ ok o ARG Bt /(116128 by volume)
-NR[ er r ] CONR[ é@l]vn[\hetl!lecqm{)mnq (1G4eq) | cycl oa] kyl-Clerr]-C err]
| kyl | oal kyl - - | kyl N,

"NR e ] ook SNSRI OV 2R Y] Rifert] (5O ebricer il G orr]

a|Nl(<y| ), )¢ SCNIR[ ag BGGYSQ](WF‘M#H?{GGTW acelif, rﬁﬁ‘f by &llime).] aryl) »

- N(ar en < . -

cycl ol kyl ), g&ﬁﬁ@@% ﬁ"‘) ﬁ'é’!'[cﬁ‘ﬁjg ‘15‘? zyggﬁ%é h?c{'%e%fao? A -
2H), 3.2-3.8 (m, 2H), 4. 5-46(m, 1H), 4.9-5.1 (m, 2H), 5.4-5.5 (m, 1H), 7.2-7.6 (m,
8H).

PREPARATION 53

QWO/\’/@) 9-BBN, H,0,,NaOH Y O/\/\

(i) PhCOCI, NE, -
(i) NaOH cl

Cli
(o

Cl

To 9-boracyclo[3.3.1}nonane (22.06 ml, 0.5M salution in tetrahydrofuran)
was added a solution of the compound of PREPARATION 52 (825 mg, 2.21
mmol) in tetrahydrofuran (15 ml). The mixture was stirred at room temperature for
90 minutes. Aqueous sodium hydroxide (3.7 ml, 3M solution) and ethano! (7 ml)
were then added, and the mixture was cooled in an ice-water bath. Hydrogen
peroxide (3.7 mi, 30% w/w aqueous solution) was then added dropwise and the
solution was stirred for one hour.

SUBSTITUTE SHEET (RULE 26)



PCT/ EP96/ 05613 WD 97/ 25322

-101- [err] R3 and R4 are each independently
sel ected fwanidsspad Clerr]-Cerr] al kyl optionally subst igcyirpsldagishydr oxy,
Cerr]-Cerr] alkoxy, -S(Oferr](Cerr]-Cerr] alkyl), amno,
-NH(C[err]-Cerr] alkyl), -N(Cerr]-Clerr] alkyl)[err] or het[err];
"Rerr] and R err] are each independen®9By selected fromH derr]-Cerr]
alkyl and Cerr]-Clerr] cycloalkyl-Cerr]-Cerr] alkyl, said (Jerr]-Cerr]
al kyl and C[err]-Cerr] cycloalkyl-Clerr]-Clerr] alkyl being optionally
substituted by fEthgr a::etate (52[ ayrwas adddd, tB[eesuthmS[vtxsrﬁraﬂieldyMth Wer (Xy,

hior o611l i s B cust 8RR eobpy 00 aendild Fob
Cl err] - { er splutibrk was fiftéredand Ghesaiyeritiremoygdilinder redded, prégstne.] Thé er r ] al koxy
G er ]~ 0f or IS REated ' fshlorpmetnegiafal il Ending ol eR sl cogiacinoy 1 oxy:

an ice-bath. Triethylamine (1.5 ml, § mol. equiv.) and benzoyl chloride (0.65 ml,

2.5 mol. equiv.) were added, and the mixture was stirred for 40 minutes.

Dichloromethane (50 ml) was added and the mixture was washed with

aqueous hydrochioric acid (2 x 50 ml, 2M solution). The organic phase was dried

over anhydrous magnesium sulphate, filtered, and the solvent removed under

reduced pressure. _

The residue was stirred together with 4% sodium hydroxide in methanol

solution (50 ml) for one hour. Dichloromethane (60 ml) was added, and the

mixture was washed with water (100 mi).” The organic phase was dried over

anhydrous magnesium sulphate. The solution was filtered and the solvent was

removed under reduced pressure to give a residue which was chromatographed

on silica gel, eluting with a solvent gradient of hexane:ethyl acetate (4:1 to 1:3, by

volume) to give the title compound (320 mg).

LRMS m/z = 392 (m+1)".

TLC R; - 0.22 (silica, hexane: ethyl acetate, 2:3 by volume).

'H-NMR (CDCl) : & 1.1-1.3 (m, 1H), 1.4-1.55 (m, 2H), 1.6-1.95 (m, §H), 2.1-2.2

(m, 1H), 3.3-3.85 (m, 4H), 4.25-4.35 (m, 1H), 7.25-7.5 (m, 8H).

SUBSTITUTE SHEET (RULE 26)



Rlerr] is -NRerr]Rerr], -NRerr]COR[err], -NRerr]Sqerr]CFerr],
-NRlerr](Sqerr]Cerr]-Cerr] alkyl), -NRerr]SOerr]NRerr]Rerr],
-NR[ err] COO(Gvenrasagf err] alkyl), -NR[err]CONR[err]R err], PCI/EP96/05613
-NR[err] (SO err]norpholino), -NRerr](SOerr] aryl),

-N(aryl)(Serr]Cerr]- C[err] al kyI) or a group of the formula: WO
97/25322 ) PCT/ EP96/ 05613
- -102- [err] 99 X is (err]-(err] alkylene;

Xerr] is adirect link or Jerr]-Clerr] alkylene; X err] is a direct link,
CO SJerr] or NRerr]5C0o Wis nmethylene, CO CHOH), C(OHJerr],
CH(C[err]-Clerr] al koxy), CHCCIerr]H m%mgggmrr] Cerr] alkyl),
CHCONR[err]R err], CHF, G I')‘ wrrolldln 1-yl),
CH( pi peridin-1-yl), CH ‘ .

3R o 2 ropae ,
S(Oferr], NRerr], N((err]- C[erg%m@gmhmbmng @@rr](qerr] C[err]
alkyl), NSOerr]NRerr]Rerr], NSOerr]CH err], NSO err] (norpholino),

]

NSO err] (aryl), Rlerr]Rlerr], NCCR[err NCO( aryl) or

NCO err](derr] g . Werr] is rrethyle, CH( C(OH)[err],
CH - : CH (S :

O%g:g\lgtra]rr](:[RF;r ) Cld(%zﬁﬁgig(/l) S{lérzﬂldl n- és%qﬂz

CH( pi peri di n-1-y|5., CH’(m) |no) or CHR[err]; V\[erOr] u](ﬁirr]
or 2

-CH err]Werr]-, -CHerr] or -CH2CH2WCH2-; mis O,
a X
a a

To a solution of the compound of PREPARATION 53 (320 mg, 0.82 mol} in
dichloromethane (10 ml) under nitrogen, cooled in an ice-water bath, was added
triethylamine (0.34 ml, 3 mol. equiv.) and methanesulphony! chloride (0.096 mi,
1.5 mol. equiv.). The mixture was stirred for fifteen minutes.

Dichloromethane (50 ml) was then added, and the solution was washed
with water (100 ml). The organic phase was dried over anhydrous magnesium
sulphate, filtered, and the solvent was removed under reduced pressure, to give
the title compound (390 mg), which was used without further purification.

TLC Ry = 0.28 (silica, hexane:ethy! acetate, 2:3, by volume).
"H-NMR (CDCl) : & 1.25-4.4 (m, 17H), 7.25-7.55 (m, 8H).

PHARMACOLOGICAL DATA

The compound of Example 2 was tested for NKj activity by the method described
on page 43 and gave a pICs of 8.4.



nis 1 or 2 when Wis other than nethylene and is 0, 1 or 2 when Wis
nmet hyl ene; pis 0, 1 or 2 qgis 1 or2; ris 1, 2,3 ord4, WO

97/ 25322 PCT pEF 20436133
-103- "arYP®72338%d in the definition of R Rlerr] Rerr] and W neans

napht hyl or phenyl, each optionally subf®-ituted by err]-Cerr] alkyl
halo, -OR[err], fluoro(Clerr]-Clerr])alkyl, Cerr]-(ersf] alkanoyl,

-CONR[err]Rerr], -SOerr]NRerr]R err] or phenyl; " l jin t he
definition of R neans thienyl or a @LAIMS 6- nenbered m“ﬂuemlu u“mmllgr oup
containing either 1 or 2 nitrogen heteroatons or one nitrdgeh hétetoadtom
and one oxygen or sul phur heteroatom each optionally substituted by 1 or 2
substituents edch i Ademepriedidfyhestarmiéed from CJerr]-Cerr] al kyl,
Cerr]-Cerr] alkoxy, halo, fluoro(Cerr]-Cerr] alkyl) and

fluoro(Cerr]-Clerr] al koxy);Rl "het [ erf\" ed_i,n the definitions of
Rlerr] and Rlerr], nmeans a 4-{o X T € ﬂ'ﬁ@ non-aromati c,

het er ocycl i ¢ group cont ai ni ng 2 heteroatons each independently
selected fromnitrogen, oxygeh and S(O[err], said group being optionally
C-substituted by 1 or ng\ub;tmwaizhﬂch i ndependently sel ected from
Cerr]-Cerr] alkyl, errikCerr] alkoxy and fluoro(C[err]-Cerr])alkyl,
and said ring nitrogen heteroatomoptionally bearing a H (err]-Cerr]

al kyl, Cerr]-Cerr] al kanoyl, -CSJ}lﬁi[err]R[err] or -SJerr]NRerr]R err]

substituent; and "het[err]", used in the definition of R err] means an
optional |y banagranngshutibhlly Adiepthbidsaenherset, whargichet er oaryl ~ group

containing from il 404 M L oA o Ci-Cs alkyl, said C+-Cs alkyl being optionally

substituted by fluoro, -COOH, -COO(C4-Ca) alkyl, C5-C; cycloalkyl,
adamantyl, aryl or het’, and said Cs-Cr cycloalky! being optionally
substituted by 1 or 2 substituents each independently selected from C;-
C. alkyl, C3-C7 cycloalkyl, C1-C4 alkoxy, hydroxy, fluoro, fluoro(C;-Ca)
alkyt and fluoro(C,-Ca)atkoxy:
Ais CO or 5Oz |

R is phenyl, benzyl, nabhthyl. thienyl, benzothienyl or indolyl, each optionally

substituted by 1 or 2 substituents each independently selected from C,-Ca alkyl,

C1-C4 alkoxy, halo and trifluoromethyl;

R? is -COzH, -CONR®R¢, -CONR®(C3-C; cycloalkyl), -NR*(C2-Cs alkanoyl),
NRR®, -NRSCONRSR®, (Ca-C; cycloalkyl-Ci-Ca alky)R°N-, (C5-C; cycloalkyl-
C1-Ca aliky2N-, -NRSCOCF;3, -NR®*SO;CF3, -NR*(S0,Cs-Cy alkyl),
-NR’SO,NRPR, -NRS(SO2 aryl), -N(aryl)(SO2C1-Ca alkyl), -OR®, -O(C3-C+
cycloalkyl), -SO,NR°R®, het® cr a group of the formula:-



het er oat ons, which is optionally substituted, including in the benzo-fused
portion, by 1 or 2 substituents each |ndependently sel ected from
Clerr]-Cernboatksska fluoro and fluoro(Cferr]-Cferr])alkyl. CY’EPW““"”Z A
conmpound or salt according to claiml1 wherein Ris aryl —Clerr]-Clerr].
cycl oal kyl optionally substituted by fluoro or C[err]
substituted by C[err]-Cerr} cycloal kyl01- Mﬁmﬁlﬁﬂmn ,Mal t
according to any one of the previous clainms wherei n Als

A conpound or salt according to any one of the previous clains wherein
Rlerr] is phenyl gptional,ly substituted by 1 or 2 halo substituents.

5. A corrpoundR sal R accor di n@¢ o any one of the previous clains
wherein Rerr] is - err]Rlerr], R[err](C[etrJ) C;[/grr cycl oal kyl ),
-NR[ err] R er++X*heX | er W or g grewy of Yhe f ormuiNBSO,N 97/ 25322
PCT/ EP96/ 05613 n_/ -104- [err]

where R err] and ererH‘aPre each independently selected from{err]-Cerr]
al kyl and C[err]-ferr] al kyl substituted by hydroxy or CJerr]-Clerr]
al koxy, Rlerr] and R err] are each independently sel ect ed fromH,

Clerr]-Cerr] alkyl optionally substit@ted by fluoro andQC[err]-Jerr]
cycloal kyl-Cferr]-Cerr] aI kyl , R[err i s_k, hydroxy or/g.benyl Rerr] is

hydr oxy or C[errIJl |]> noyI WNR et hyl ene—XH( CNR’ C;HF CQ,
CH(C[err]-Cerr] err]H, (Gferr]-d al kyl ),

CH( benzoxazol - 2- yI CHNR[err]R[err] CHNR[err] COR err
CHNR[err](SCIerr]C[err] Cerr] al kyI) CHNR] err] COO( ([ Cerr] alkyl)

O S(Oferr], NRerr],NSQerr](Cerr]-Cerr] alkyl), Nrr]NR[err]R[er’r],
NSO err] (norpholino), NCONR err]Rerr], NCOR[err], NCO(aryl) or

NC err](Cferr]- C[er alkyl), nis 1 or en Wis other than nethylene
and is 0 or 1 wheny RY| enegr and—p i l‘RBer) ) 6. A
conmpound or salt ac ing to any one of preV| ous cl al ns

R® and R* are each independently selected from H and C1-C4 alkyl optionally
substituted by hydroxy, C+-Ca alkoxy, -S(0)p(C1-Ca alkyl) amino, -NH(C,-Cs
alkyl), -N(C;-C, alkyl)z or het?,

A% and R® are each independently seiected from H, C;-C. alkyl and Cs-C7
cycloalkyl-C:-Cs alkyl, said C1-C. alkyl and Cs-Cr cycloalkyl-C:-Cy alkyl being
optionally substituted by fluoro; '
R’is H, C+-Ca alkyl, hydroxy, flusro(C4-Ca)alkyl or phenyl, said phenyl being
optionally substituted by 1 or 2 substituents each independently selected from
C1-C alkyl, fluoro{C1-Ca)alkyl, halo, C4-Cs alkoxy and fluoro (C.-Ca)alkoxy;

R® is H, fluoro, hydroxy, Cy-Cu alkoxy, C2-Cs alkanoy! or C,-Cs alkanoyicxy:
R? is -NR®RY, -NRCOR®, -NR*S0;CF3, -NR*(S02C:-Cs alkyl), -NR*SONR°R’,

-NR’COO(C:-C. alkyl), -NR®CONR®R?, -NR®(SOzmerpholino), -NR(SO; aryl),
-N(aryl)(SO2C1-Cs4 alkyl) or a group of the formula:



wherein X is ethylene or propyl ene. 7. A compound or salt
according to any one of the previous clains wherein Xerr] is a direct

l'i nk. wo $ns3z2A conpound or salt according to any ongcqfgpbdidefd’ €Vi OUS
claims wherein Rerr] is a group of the formula [err]

[err] Xerr] is a direct link, and Rerr], Rerr], Rerr], Wand n are
as defined in claimb. - 9. A-daﬁfpound or salt accordl ng to any one
of the previous clains wherein mis 0 or 1. " mnmmn m
according to any one of the previous clainms, which has t ﬂ Bm ﬂ}y
shown in formula (I1A): WO 97/ 25322

PCT/ EP96/ 05613 13 7N : - 105-

-105- —XNR 503‘\['817}?!2)’ ; 11. A conpound or
salt according to any one of the previous clains wherein: (i) Ris
phenyl, Ais CO Rerr] is 3,4-dichlorophenyl, Rerr] is norpholino, Xis
propylenexgé(c,-lcs feect link and mis 1; (ii) R is phenyl, Ais CQ
Rlerr] is 8 R2i s 4-am nosul phonyl - pi perazin-1

4- hi
-yl, Xis pis &r%cﬁé;g &'%4’@‘%{"%|rect link and mis 1; (iii) Ris

cycI ohexyk? is/ u@e@%ﬁ[@@r 80, %r Bindcd;chl orophenyl , R er r] i s norpholino, X
i's propyl ene, X[err] isadirect link and mis 1: (iv) Ris

cyclohexyl, Ais CO Rerr] is 3,4-dichlorophenyl, Rerr] is 4-
ani nosul PAOBYh&hPIRRAZED; th)kqmproam#oﬁalk&ﬁrch@Hacﬂd@gé link and m

s C4 alkyl), CHCONR®R®, CHF, CF,, CH(azetidin-1-yl), CH(pyrrolidin-1-y1),
CH(piperidin-1-yl), CH(morpholino), CH(benzoxazol-2-yl), CHR?, O, §(Q),, NR?,
N(C3-C cycloalkyl), NSO3(C1-Cs alkyl), NSO:NR°RE, NSO,CF;,
NSOz(morpholino), NSOa(aryl),

NSO:N/\>(CH2),. .

NCONR’R®, NCOR®, NCO(aryl) or NCO»(C1-Cs alkyl);

W' is methylene, CO, CH(OH), C(OH)a, CH(C1-Cs alkoxy), CHCO,H,
CHCO2(Cs-C, alkyl), CHCONR’R®, CHF, CF», CH(azstidin-1-yl), CH(pyrrolidin-
1-yl), CH(piperidin-1-yl), CH(morpholino) or CHRY;

W2is W', -CH,W -, -CHoWCH,- or ~CH.CHaWCH,-;

mis 0,1 or2;

nis 1 or 2 when W is other than methylene and is 0, 1 or 2 when W is
methylene;

pis0,1or2;
qisior2;

ris1,2,3or4;



1, (v) Ris cyclopropyl, Ais rr] i's 3, 4-dichl orophenyl, Rlerr]

i s morpholino, Xis propyl direct link and mis 1,
(vi) Ris cYemaB#B8pyl, Ais CO Hmm,mj chI or opheRGTEPIOEHP] i s
4- am nosul phonyl pi perazin-1-yl, "X I's bropylene, Xerr] is a direct

link and mis 1, (vii) Ris phenyl Ais CO Rerr] is

3, 4-di chl orophenyl, R err] is norphol-i n0103x S . ethylene, Xerr] is a
direct link and mis O; (viii) R is 2-methoxyphenyl, Ais CO Rerr] is

3, 4-di chl orophenyl, Rerr] is nor pholino, X is ethylene, Xerr] is a

direct 1ink " asied i0ihe definitionRfiRs A3 ard WA meanS@apRiteT 64 ph.,ﬁ] each

34d|chloro hlee rr]|sa
direct link gngméhY E%’th §_¥%Y®F¢1 ‘QE‘ﬂ %r(%? h%pﬂ‘é?f??é" 4R err] is

3, 4- di chl or oglkamyyi, -OPNRIA®, +SONRR® orppepyipl i no, X is et hyI ene, Xerr] is a
direct link and mis 1; (xi) Ris phenyl, Ais SJerr], Rerr] is

3, 4-di chl orophenyl, Rlerr] is norpholino, X S ethylene, Xerr] is a

direct link “met’ ased id.the dermmo%f@lwn?éﬁxgilmenyl ora5— or 8- membered ring
PCT/ EP96/ 05 Ris

cycl opr opyl rre%ﬁ'iﬂary'ﬁr?‘é" Etainingrsither 3 °§2£‘“Eﬂga'?mﬁ*9ﬁ9ﬁ§mﬁ oF qEchiirpgers
mor phol i no, Betematdrhydneume o&lygéﬂi br smimmemeétohi @écﬁ%t:&ﬂdn? s%ﬁft%t iii) R

| di chl 4-
ot hanesul pRoh)ohEfsPadiuetts 8gh idepehaarily slestediromar etiylobrtat | i nk and

m i s dlioxy, halo, fludrd(C,-@y BIRJIY BRE AUdrofALCLARBARI tion conprising a
conpound or salt accordlng to any one of the previ‘ous clalns and a

pharmaceutically acceptable diluent or carrier. A corrpound or

salt accor dl"hgtz't @satyn maﬁu@h%ﬂﬁ anli ®* lheas aQto'iW?Sn’nfelz[a‘B'%ré'cﬂﬁﬁﬁ
according to g’l? H}% for use as a nedj canent. se of a
conpound or "y FOMALG: bRy TicHouR RRNtaINNG hPhR heterpatoms eagh conposi ti on

t her eof accondbmc%ﬁtl h@lb@ﬂa&? mi A7k nt for the
treat nent of ) e8 4 {)r o%loum r:'oégﬁ an ggﬁ(? gg@ %alatgiﬁﬂ; ggﬁgchykl ni n
AR Croche N

acting at tH®" edity hog R{J'éﬁ*‘lt‘-]ef‘ts ﬁ%ﬁ?a’ﬁdﬁ@%ndﬂaﬂy]saleﬁte(dNK[err]) or
human neur oKiomh @43, (i}&_e@( -t) afk%ﬁ@@ﬁ@ﬂuor@(C,aCS%E{'\ 2R h% f?mé mor e
dInEns ﬁr% an

t her eof . he use as in claim1
i nf | ammat or )I/':eteroator"x optionally bearing a H, C4-Cs alkyl, Cz-Cs alkanoyl -CONR®R® or

-SO.NR°R® substituent;

and “het™, used in the definition of R? means an optionally benzo-fused, N-
linked, 5-membered ring heteroaryl group containing from 1 to 4 nitrogen
heteroatoms, which is optionally substituted, including in the benzo-fused
portion, by 1 or 2 substituents each independently selected from C,-C, alkyl,
ftuoro and fluoro(C,-Ca)alkyl.

2. A compound or salt according to claim 1 wherein R is aryl, C3-C7
cycloalkyl optionally substituted by-fluoro or C+-Cs alkyl substituted by Ca-C~
cycloalkyl,

3. A compound or salt according to any one of the previous claims
wherein A is CO.

4, .A compound or salt according to any one of the previous claims

wherein R' is phenyl optionally substituted by 1 or 2 halo substituents.

5. A compound or salt according to any one of the previous claims
wherein R? is -CONRR*, -CONR®(C4-C7 cycloalkyl), -NR°R*, het® or a group of the
formula:-



di sease such as arthritis, psoriasis; asthma or-inflamuatory bowel disease,

a central nervous system (CNS) d nxi ety, depression,

dementi a orwgsysesi S, a gastroi mﬂmm"mmmﬂ 'ﬂsorder Spteemsndsinct | onal
bowel disease, irritable bowel syhdronme, g@askro=oesophageal reflux, faecal

i ncontinence, colitis or Crohn's di sease, an urogenital tract disorder such
as incontinence, hyperreflexia or cystiid4s, a pul nonary disorder such as
chroni c obstructive airways di sease, an allergy such as eczemm, contact
dermatitis or rhinitis, a hypersensitivity disorder such as poison ivy, a
peri pheral neuropathy such as di abeti c neuropathy, neural gia, causalgia,

pai nful neuropat hy, R& bum Rferpetic ural gi a or post-herpetic neuralgia,
cough or acute or chro e pai n. A nmet hod gf—treatnent of a
human to treat a-gt produci-ay an awt agow st-vea t achyki nin
acting at the human néuroKi nin-1 (NK[é,[_L]/) human neu nin-2 (NK2) or
human neur oki ni n-3 gl%_ C&ehpt or, or a conbination or tvvo or nore thereof,

whi ch conprises tredting said human with an effective amount of a conpound

gf:ci?h.t ngctc‘gﬁ%leal m@ﬁ“&reo%kg%%gﬁséﬁc@ from chpﬁﬁyht ' hg" thereof
PCT/ EP96/ 05684 alky! substituted by hydroxy or Cy-Cs alkoxy, R® and Ri8 each 17. A
nmet hod as | &as i sease such as
arthriti s, BagpéidEndy sHigEleR ol *PK«‘? i %P%%a*"&é%ﬁ%%@%%&é igrC B8R
nervous sys@eﬁv ERNSlpli GeC datiyls BE Fs Hsh)edimmheow ds hpdrpxylenegnsa or
psychosi s, i r f
di sease, i rn%@?d’)& m%%@ﬁgr é%h(ahgﬁ%poceééggﬁg eaT gﬂ g}%cpggcal
i ncont i nenc@HOﬂz(Gﬁ-Csatkyl) Cid{nensoxtizobayy, CHNEY’E&G‘ZDMNEIPCORé,Ct di sorder such
chr oni o obs PR [SRRG ool GHEEEEIG G ?@%"6' ~ RSB Gont act
der ma’hl ti Is alkyl, fNSﬂ}ihNFSSRsaNBmeﬂapheirtd)vNC@hm t{}N@OPéuNOOeryp@rson : vy, a
peri phera [ ur al gi usal gi a,
pai nf ul neu&@%@&, ¢4 %“%lgrﬂ S et gt‘«% n‘é’ul ge?g'?aor%sg‘gf ﬁé‘% Plclfalneur al gi a,
cough or acwhen W ischethylenepannhp is0,10r2. 18. A conpound of fornula:
(a) [err]
6. A compound or salt according to any one of the previous claims
wherein X is ethylene or propylene. )
7. A compound or salt according to any ons of the previous claims
wherein X1 is a direct link.
8. A compound or salt according to any one of the previous claims
wherein R? is a group of the formula 28 o7

—X*—N

)-(CH-.)n

X?is a direct link, and R®, R®, R, W and n are as defined in claim 5.

9. A compound or salt according to any one of the previous claims
whereinmis Qor 1.

10. A compound or salt according to any one of the previous claims,
which has the stereochemistry shown in formula (1A):



where R, A, Rerr] and mare as defined in claima1,

[err] where R, A Rerr], m Xerr] and R err] s defined in
claim1; WO 97725322 ) [err] where Rerr], %ci-maﬁf'%sf"] and
Rlerr] are as defined in claiml; WO 97/ 25322

PCT/ EP96/ 05613 -108-"

E:F?ai m 1 and deir;] a | eavi n\é\hgigué, EgA ﬁfgig agcrjom)are ﬁmlmmln]m""m,”"l

met hanesul phonyl oxy, trifl uoroget h%{‘ﬁ‘%@ﬂ&ﬁl&zor p-

t ol uenesul phonyl oxy;

R\ A‘/N\/(CHz)m

(IA)

11. A compound or sait according to any one of the previous claims

wherein: | '

(i) R is phenyl, A is CO, R' is 3,4-dichlorophenyl, R%is morphalino, X is
propylene, X' is a direct link and m is 1;

(i) R is phenyl, Ais CO, R' is 3,4-dichlorophenyl, R2is 4-aminosulphonyl-

_ piperazin-1-yl, X is propylene, X' is a direct link and m is 1;

(i)  Ris cyclohexy!, A is CO,R'is 3,4-dichlorophenyl, R? is morpholino, X is
propylene, X' is a direct link and m is 1;

(v}  Ris cyclohexyl, A is CO, R' is 3,4-dichlorophenyl, R? is 4-
aminosulphonylpiperazin-1-yl, X is propylene, X' is a direct link and m is
1 ' -

(v)  Riscyclopropyl, A is CO, R' is 3,4-dichlorophenyl, R? is morpholine, X is
propylene, X' is a direct link and m is 1; |

(vi)  Ris cyclopropyl, A is.CO, R' is 3,4-dichiorophenyl, R? is 4-
aminosulphonylpiperazin-1-yl, X is propylene, X' is a direct link and m is
1; |

(viij Ris phenyl, Ais CO, R' is 3,4-dichiorophenyl, R%is morpholino, X is
ethylene, X' is a direct link and m is 0;

(vii) R is 2-methoxyphenyl, A is CO, R' is 3,4-dichlorophenyi, R? is
morpholino, X is ethylene, X is a direct link and m is 0; |

(ix} Risphenyl, Ais CO, R'is 3,4-dichlorophenyl, R%is morpholino, X is
ethylene, X' is a direct link and m is 1;

(x)  Ris 2-methoxyphenyl, A is CO, R’ is 3,4-dichlorophenyl, R?is
morpholino, X is ethylene, X' is a direct link and m is 1;

(x)  Ris phenyl, Ais SOy, R' is 3,4-dichlorophenyl, R? is morpholino, X is -
ethylene, X' is a direct link and m is 1;



(e) [e V\/nere s group of the formul a:
iNZ[jarr]R[err] (C[er{] C][err] cy Il%“ll‘h |l err] aIkyI)Z[err%N—,
err err res is -

Werr] is Nw[%??rrz]sszozr CHNZ[err]R[err] err] sCHNZ[erri\%[i’(gl:d:rﬂ]b@n\%lérr] S
Werr], -CHerr]Werr], CI-l[err]V\[err]CI—l[err] or
-CH[err]Cl—|[err]V\[err]CH[er_r] X, Xersiog X[err], R A Rerr], Rerr],

Rlerr], Rerr], Rerr], mand n arg_as,previ uIy defi for a conpound of
t he forrrul(&")(lFQMCIZP@PVWGfBY‘aAﬂﬁ@pe@t |‘5n§4gdr‘?fﬁ?f°PBe‘a/‘ e‘d'ﬁut oxycarlrorgnyl

Y\?og_w 25322 morprfohno X is ethylene, X' is a directlinkand mis 1; or  PCT/ EP96/ 05613
(xiii) Ris cyc!opropylmethyl Ais CO, R' is 3,4-dichlorophenyl, R? is 4-

methanesulphonylpiperazin-1-yl, X is ethylene, X' is a direct link and m

is 1. '

12. A pharmaceutical compasition comprising a compound or salt
according to any one of the previous claims, and a pharmaceutically acceptable
diluent or carrier. L

13. A compound or salt accordrng to any one of claims 1to 11, or
composition thereof according to claim 12 for use as a medicament.

14, The use 6f a compound or sait according to any one of claims 1 to
11, or composition thereof according to claim 12, for the manufacture of a
medicament for the treatment of a disease by producing an antagonist effecton a
tachykinin acting at the human neurokinin-1 (NKy), human neurokinin-2 (NKz) or

human neurokinin-3 (NKa) receptor,ar a combination of two or more thereof.
15. The use as In claim 14 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, i
dementia or psychosis, a gastro-intestinal (Gl) disorder such as functional
bowel disease, irritable bowel syndrome, gaetro-oesophageal refiux, faecal
incontinence, colitis or Crohn’s disease, an urogenital tract disorder such as
incontinence, hyperrefiexia or.r_::ystitis, a pulmonary disorder such as chronic
obstructive airways disease, an allergy such as eczema, contact dermatitis or
rhinitis, a hypersensitivity disorder such as poison ivy, a peripheral
neuropathy such as diabstic neuropathy, neuraigia, causalgia, painful
neuropathy, a bum, herpetic neuraigia or post-herpetic neuralgia, cough or

acute or chronic pain.
16. A method of treatment of a human to treat a disease by preducing

an antagonist effect on a tachykinin acting at the human neurokinin-1 (NKs),
human neurokinin-2 (NKz) or human neurokinin-3 (NK3) receptor, or a combination
or 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 11, or '
composition thereof according to claim 12.



where Z[err] is a suitable protectln etyI or

t et rahydropyr an- 2 g/ 3 and X, X[err]Him‘[mrHlEﬂﬂ]led m ar e as[éorew ously
defined in cl¥YPH32 [ err] PCTEPOGIGRELE o X
R A Rerr] and mare as previ ously deflned inclaiml and Zerr] is a

| eavi ng group, e. g. methanesul phonyl oxy -387p-t ol uene- sul phonyl oxy;

| I(E) claim 1: 5er r%\ method as w‘u"'fﬁlgw 1%<’wh%’re %%%@%gqnﬁgrgégt qs defi ned

PCT/ EP96/ 056 Hsease such as arthritis, psoriasis, asthma or inflammaité-bowe! disease, a

central nervous system (CNS) disorder such as anxiety, depression, dementia or

psychosis, a gastro-intestinal (Gl) disorder such as functional bowel disease,
irritable bowel syndrome, gastro-oesophageal reflux, faecal incontinence, colitis or

Crohn's disease, a urogenital tract disorder such as incontinence, hyperreflexia
or cystitis, a pulmonary disorder such as chronic obstructive airways disease, an
allergy such as eczema, contact dermatitis or rhinitis, a hypersensitivity disorder
such as poison ivy, a peripheral neuropathy such as diabetic neuropathy,
neuralgia, causalgia, painful neuropathy, a bum, herpetic neuralgia or post-
herpetic neuralgia, cough or acute or chronic pain.

18. A compound of formula:

(a) RY (CyC; alkylene)CHO

RS N CHm -

where R, A, Ry and m are as defined in claim 1;

(b) 1 ® 1.p2
R (CyC; alkylene)CH=N XR
R N CH, =
\_A, \/( -) m . - OH
(A)

where R, A, R', m, X' and R? are as defined in claim 1

(©) R;>SX——N<>—X1—-R'—’

EN__(CH»)m cCK)

where R', m, X, X' and R? are as defined in claim 1;



wherein Rerr] is [err]
wherein Werr] and Werr] are CHZ[err], Werr] is Werr], -CHerr]Werr],
-CHerr]Wevopiterr]- or -CHerr]CHerr]Werr]CH err]-, sdiadvobnodsss

suitable | eaving group (e.g. halo, methanesul phonyl oxy,
trifluoronet hanesul phonyl oxy or p-tol uenesul phonoxy) and X, X err}; -Xferr],
R, A Rerr], Rerr], Rerr], Rerr],-m8and n are as d

wherein X, Xerr], R A Rerr], R[err]eulmmmmmﬂy%m

[err]

inclaim1 and Z[err] is a leaving group (e.g. halo, netharfestl phon

p-t ol uenesul phof@yl oxy); & X—2z

R\A,N\/(C_Hz)m

(XX
where X, R, A, R' and m are as defined in claim 1 and Z%is a leaving group, é.g.

chloro, bromo, iodo, methanesulphonyioxy, trifluoromethanesulphonyloxy or p-
toluenesulphonyloxy;

(e) R;>ﬂ’(-—N<>—XI—Rl°

R\A/N\/(CHZ)M

xxav)

where R'’ is a group of the formula:
-NZ*R*, (C5-C; cycloalkyl-Cy-Cs alky)Z*N-,

-

: : j wd

—— z_
—N ;WA , =N W . —NRSsoNT wat
./ (CHn —
R

[er

N_Whor CHWY) . —N R™  or —N®_R9A

» respectively, R* is -NZ'R®, W* is NZ' or CHNZ*R®, W' is CHNZ'RS, W?* is
W, -CHaW'., -CHW*CHz- or -CHoCHWACHz, X, X', X2 R, A, B!, R* R°.
R, R", mand n are gs previously defined for a compound of the formulz (1) and
Z'is a protecting group, e.g. t-butoxycarbonyl,

r]

ned
or



WD 97/ 25322
PCT/ EP96/ 05613 (k) [err]
Xerr], R A ﬂf@?‘?’f’ Rlerr] and mare as defined in cImm?LdQﬂ% %é:?r] is

as defined above in section (j). 19. A process for-the. preparatlon -
of a compound or salt according to any oneg.of clains 1 to

(a) where X is (C[err]-Cerr] alkytene)CH err]-, the meiﬁm"rﬂ N@i !l,
which is attached to the aéq:tldln n og atom andR e Ic], LA §

X[err] and mare @ define ?@" u e am nation using as
starting materials a conpou t he orrrul,:

[err] where R A,RR[e\r] %%mare as’ s

oung defined for a

conmpound of the formula o‘]p -—E’énpound 0 he formnul a: - or an
acid addition salt there where Rlerr] and Xerr] are as defined in claim
L (XXV)

where Z° is a suitable protecting group, e.g. acetyl or tetrahydropyran-2-yl, and X,
X', R, A, R and m are as previously defined in claim 1;

(@) R?SX——NQ-—ZT

R\ /N\/(CHZ)m
A
(XXVI)
where X, R, A, R' and m are as previously defined in claim 1 and 27 is a leaving

group, e.g. methanesulphonyloxy or p-toluene-sulphonyloxy;

(h) \ 0

:><,4

R, N\ ACHm
XV

where X, R, A, R! and m are as defined in claim 1:

i) Rl X—N \//\—xl_Ru

(XXvVIID



WD 97/ 25322

PCT/ EP96/ 05613 112- (b) where X, A
Xerr], evg,ﬁhm £rr] and mare as defined in claiml, reaskbsihsefs a
corrpound of t ormula (XXI'1): [err] with a

conpound of the formula R—A—Z[err] where Ris as defined in claim1, and
R-A-Z[err] is RCOerr]H oL a derlvgtlvéWhereof suitable for acylation of
amnes, or is RS(Jerr]Z[err] suitable for the sulphonyl IJ um‘

wher e Z[ err] i,s a suiLtable |eaving group such as chl oroﬂl m m"r"mm"l

(c) where XNegBRTISR A Rerr], Rerr] and mare as*defined % nsclaim
1, reaction of a conpound of the forrrul a: -

[err] where X, R, A Rerr] and mare as defined in claim1l and

Z[err] is a suitable | eaving group, e.g. chloro, brono, iodo,
met hanesul phonyl oxy, trifl uoronet hanesul phonyl oxy or p- toluenesulphonyloxy,

with a conpound of theRtorrmI R7- 0) [err]
2 z B 5 -B . VAN
—X*—N W , —N w"  »  —nNR%s0.NT w2 |
ta / TN\ '
2n T
RS

wherein W2 and W'® are CHZ?, W is W'®, -CH,W'®-, -CH;WBCH,- or
-CH,CH,W®CH;-, Z* is a suitable leaving group (e.g. halo, methanesulphonyioxy,
trifluoromethanesulphonyloxy or tholuenesulphonoxy) and X, X', X%, R, A, R", R,
R®, R’, m and n are as defined in claim 1;

0) (Ha?
R! X—NHCH,CH—X!—R?

R\A,N\/ (CHym
XX

wherein X, X', R, A, R', R? and m are as defined in claim 1 and Z° is a leaving
group (e.g. halo, methanesulphonyloxy or p-toluenesulphonyloxy); or



where Rl err] and X/ err] is as defined in claim1; WO 97/ 25322

PCT/ EP96/ 05613 (d) where R is phenyl and X, %( rr R3 A
Rlerr] and m¥%P&8"#32%efined in claim 1, hydrogenolysis of a %gﬁﬁ%ﬁﬁﬂ of the

fornula (1) where Rlerr] is phenyl substituted by chloro, bronmp or iodo and
X, X[err], R Rerr] and mare as defrnegﬂn claim1, (e) "~ where-
Rlerr] is a group of the fornula:- -NHR[ err]-, (C[er

cycloal kyl -CJerr]-Cerr] al kyl)HN\, . [err] ”nuﬂ["m,"m"l,””m
[err] Rlerr] is,NHRerr], Wis NH or CHNHR[err] err s

Werr] is Werr], (k)CJ-l[err]V\[rﬁrr] er]
-CI—|[err]C|—|[err]V\CH[err] 1)"([er rrf, R R[err] Rlerr], Rerr],
Rlerr], mand n are as previ defi ned for a conmpound of the formila
(1), deprotection of a gor g e formul a: -
[err] R rr_P‘ CﬁBm
2
XX

wherein X, X', R, A, R', R? and m are as defined in claim 1 and 2° is as defined
above in section (j).

19. A process for the preparation of a compound or salt according to any
one of claims 1 to 11, comprising:

(a) where X is (Co-Cs alkylene)CHz-, the methylene group of which is
attached to the azetidine nitrogen atom, and R, R', A, R?, X' and m are as defined
in claim 1, reductive amination using as starting materials a compound of the
formula:-

(CoGs alkylene.)CHO

R N. _(CH,
~ A/‘ ~CH)m a

where R, A, R; and m are as previously defined for a compound of the formula

(1), and a compound of the formula:-

HN<>—X’—-R3 4y

, or an acid addition salt thereof, whers R? and X' are as defined in claim 1;



where Rl err] is a group of the forrmula: -NZferriRerr], ((err]-Cerr]

(I?C/% (églgléy Bé\%;;zrslz-zq erel el )Z[,mmﬂﬂlﬂ I"" "Ill "Tm o 25?%’%4‘1’!&?96/05613

[err] respectively, Rerr]°*i§ -NZ[errfRerr], WA is NZ[err] or
CHNZ[err]Rerr], Werr] is CHNJerr]R err], Werr] is Werr],

-CH err]Werr], -CHerr]Werr]CH err]-082--CH err]CH err]WACH err], X
Xerr], Xerr], R A Rerr], Rerr], Rerr], Rerr], Rerr], mand.n are
as previously defined for a conpound of the fornula (1) and Zferr] is a
sui tabl e prot edb] ng wiresei¥, AeXy.R't Rhandxy era abdsfinedrin syl wagtion bbay | ;

() mer@unﬁ%cﬁfnﬁ]ofitﬁe?orﬂ{u?au&)ﬂr):-t he fornul a: - [err]

R?<T_—N<>_.XI—R2

EN__(CHom = (o

with a compound of the formula R-A-Z?, where R is as defined in claim 1, and
R-A-Z2 is RCO,H or a derivative thereof suitable for acylation of amines, or is
RS0,Z° suitable for the sulphonylation of amines, where Z? is a suitable.leaving
group such as chioro, bromo or iodc;

(¢) where X, X', R, A, R', R*and m are as defined in claim 1, reaction of
a compound of the formula:-

R! X—2
..R\A,N\/(CHg)m
p.0.911))

where X, R, A, R' and m are as defined in claim 1 and 2% is a suitable leaving
group, e.g. chloro, bromo, iodc, methanesuiphonyioxy,
trifluoromethanesulphonyloxy or p-toluenesulphonyloxy, with a compound of the

tormula:-
HNQ—XI——Rz am

where R? and X' is as defined in claim 1;



where p is 1 or 2, Werr] |s-CHerr err err]- '
-CH err]CH err S(O) err]CH[err] a “( L err
Rlerr], Rer™ ‘l é2r], mand n ar | I Ia|m1 855?’?%?‘?"5%‘30f a
corrpound of theforrrula(l) wher e err] |s agroup of the formula: -
[err] WO 97/ 25322

PCT/ EP96/ 05613 - .ohE : -1 15-

(9) wher e R[err] is a group of the formula: - :
[err] and X, r] : e

depr ot ect i on of onp“c')ru@r'{%ﬁof'%ﬁé&% Sﬁ% %‘aﬁ AR Qr?é H?rg as dé:frned n clarm[ err].

where Z[err]1i rs,yctaognnodm ef pearhpotridaf the tmp\u(aa(lpwhe(aeﬂﬁlis pbrenyl substituted

t et .rahyfjmpyﬁ@em?ﬁ%'lb)mn\xﬁw oéggﬁde*r)l‘, Rﬂz?nfjlﬁ[,gl: %g%%gr ? as defl ned in

claim1; dir
-NRI[ errJ]Rlerr], (€ errvyhdﬁ{eéizné acgyanla;mt:thg(lger@{mq Cerr] al kyI )R[err] N-,
(Clerr]-Clerr] Cyw lfés-CC[:ycléallkygda (54]8!%1!%) [err]N-, or is a group of the

for mul a: -
RS R’ 8]
—_i N; :w - .._Nj W —NrsoN W,
2/n

VAN
e (T T

R® is -NHRS, W is NH or CHNHR®, W' is CHNHRS, W2 is W', -CH,W'-,
-CH;WCH,- or -CH,CH:WCH,-, and X, X', X% R, R", R®, R®, R”, m and n are as
previousty defined for a compound of the formula (1), deprotection of a compound

of the formula:- _
RlPﬂx__ \.<>_x1__ R0
R\A/N\/(CH'.’-)IH

(XXIV)

where R'® is a group of the formula
-NZ'R?, (Ca-C; cycloalkyl-C4-Cs alky)Z*N-,



and X, W Werr], R A Rerr], Rerr], Rerr], Rerr], Rerr], Rerr],

Rlerr], Rerr], mand n are as defined in claiml, reaction of a conpound

of the fornubarssi: WO 97/ 25322 PCT/EP96/05613
PCT/ EP96/ 05613 -116-
[err] where X, R, A, Rerr] and mare as defined in claiml and Z[err}

R e
(derr]-Cerr] cyclypal kylaﬂ(err] r] alkyl)R[err]NH, (%

cycloal kyl -C err] -Rierr] yI)[err»§ [err]
AN

— XN »  —NRSO.N_ w
e NRSON, W »
Gy
RG

N\ __R%
__N\/(w‘A or CHL,W'Y —N<j>'—R or ——N@—R"‘

, respectively, R* is -NZ*R°, W* is NZ* or CHNZ'R®, W' is CHNZ'R®, W™ is
WA, -CH,W'™A., -CH;WACHz- or -CHzCHW*CHz-, X, X', X%, R, A, R, R, R,
RS, R”. m and n are as previously defined for a compound of the formula (1) and
Z' is a suitable protecting group, e.g. t-butoxycarbonyl or benxyloxycarbonyl;

()  where R%is a group of the formula:-

R . R’ o
AN

2 5 -
—X—=N SOp , —N  S(O)p or —NR'SON_ W ,
CHyp
RS
where p is 1 or 2, W? is -CH»S(0)sCHz- or -CH2CH2S(0),CH,- and X, X', X2 R
A, R', R®, R®, R’, m and n are as defined in claim 1, oxidation of a compound of

the formula (I} where R? is a group of the formula:-
R? R’

—x3*—N © or SO) ,

(SorSO) or NR5502NCW2
CHs)n

6]
TN/

RG



,respectively, where W Werr], Rerr], Rerr], Rerr], R[err] Rerr],
Rerr], R[er\l,andnare as deflnedln claim1; (i) V\/nereX
Xerr], R A $#2 Rlerr] and mare as defined in (h) abBTHEPISO8EIdt | ve
am nation usmg as starting materials a conpound of the formula:-

[err] -where X, R A Rerr] and mtite as defined in claim1, and a"

S e e M TG T i

cycl oal kyl - [ er r ] ¢gf] erwheralFéyis h[gesud didhe formulddD 97/ 2532
PCT/ EP96/ 05613 - 117-

o Q)em
—N OH

and X, X', R, A, R’ and m are as defined in claim 1, deprotection of a compound
of the formula:-

R x——m
S \®~
R, N__(CHym
A
XXV)

where Z° is a suitable protecting group (e.g. acetyl or tetrahydropyran-2-yl), and X,
X', R, A, R' and m are as defined in claim 1;
(h)  where X' is a direct link and R? is -NR°R*, (C2-C7 cycloalkyl-C,-Cs
alky)R®N-, (C3-C7 cycloalkyl-C1-Cs alkyl)sN-, or is a group of the formula:-
RY R’ |

>—(CH:')n
RS

VAN | 1
—N (W’l or CH,W ’
v W)

—-NC>—R9' : or —N@—‘(Rs orR%)

and X, W, W, R, A, R', R%, R*, R, R®, R’, R?, R%, m and n are as defined in claim
1, reaction of a compound of the formula:-



as appropriate, or an acid addition salt thereof, where W Werr], Rerr],
Rlerr], Rerr], Rerr], Rerr], HRerr], Rerr] and n are as defined in
claim1,; WO 97725392 where R err] is norpholino and X, Xcekpdsoskis A
Rlerr] and mare as defined in claim1, reaction of a conpound of the
formula (1) where Rlerr] is -NHerr] and X, Xerr], R A, R "and mare-as-
defined in claiml1, with bt s(2-chl oroet hyl) ether;

derivatisation of certain am ne conpodﬁés of fornul a (1), mm’wmm’m”f"l
[err] wherein Wis NH or CHNHR[err], Werr] is CHANHR[ efr]* W eprr]
is Werr], -CHerr]Werr]-, -CHerr] WCH &xr]- or -CI-l[err]Cl—l[err]V\u-l[err]
or Rlerr] is -NHR[err] and X, Rk X—XNerZR A Rerr], Rerr], R[err]
Rlerr], mand n are as defined J aimlY to produce VO 97/ 25322
PCT/ EP96/ 05613 -118- (1) a conpound of
the fornmula (1) wherein WiRg NNRerr{CBOMCHNR err] Rlerr], Werr] is
CHNR[err]Rlerr] or Rerr] isANHRerr], or an acid addltlo.n salt thereof,
as appropriate, wherein §! err] and Rerr] are as defined in claim
1, with the provisos that R erri¥ ) not H and it has a nethyl ene

group bon t t ation with an
al dehyde g?ﬂ?r%%( FbeA rﬁ' d El%i e%rr?%gg}egﬁ)r {n%?%ﬁ“ X% (l)sra(sefaan"% %a&n rr]
group (e.g. methanesulphonyloxy or p-toluenesulphonyloxy) with a compound of :
the formula:

HNR®R?, (Cs-C; cycloalkyl-C1-Ca alky)R°NH, (Ca-C7 cycloalkyl-C1-Cs alkyl)aNH,

RS R7
/N
BN W BN Worcm,Wh
/ N
>t
RG .

HN/\:D—~R9 or }IN@_(RS orR%

respectively, where W, W', R®, R*, R®, R®, A", R®, R and n are as defined in
claim 1;

(h  where X, X', R, A R', R2and m are as defined in (h) above,
reductive amination using as starting materials a compound of the formula:-

Rl X— N/\——O
Vv
R\ /N\/(CHﬁm
A
XXVID -

where X, R, A, R' and m are as defined in ciaim 1, and a compound of the
formula.-

HNR®R®, (Cs-C cycloalkyl-C1-Cs alkyl)R°NH, (C3-C7 cycloalkyl-C,-C, alkyl);NH,



cycloalkyl-Cerr]-Cerr] alkyl)-CHO said (Jerr]-Cerr] alkyl and

Cerr]- C[err]“&%/ kyI Cerr]-Cerr] al kyl being optionally
substituted by uoro (1) a conpound of the fornula (I (FReABE Wi s
NCONHR[ err] or CHNR[err] CONHR[ err], Werr] is CHNR[err]HR[err]

T S et o g

reaction with an isocyanate of the formula:

R[ err] NCO wherein Rlerr] ,is defined in claim1; (i) acorrpound
of the fornmula (1) wher RR_W i Jerr]CFlerr] or CHNRerr]SOerr]CFerr],
Werr] is CHNRlerr] SO err] r] or Rerr] |S/\NR[err]8qerr]CF[err] as
appropriate, wherein R e isWw as dEN nedVier GHaVm 1 by reaction

with trifluoronethanesul phanyl Zeh] ori de or
trifluoronmethanesul phoni &‘ de, optionally in the presence of a
suitable acid acceptor, €. .g. triethylam ne, pyridine or potassium

car bonat e; (iv) a conmpound of the fornmula (1) wherein Wis

NSO err](Cerr]-Cerr] alkyl) NSO err]NRlerr]R err], NSO err]
(morpholino), NSO err](aryl) CHNRlerr](SOerr] Cerr]-Cerr] alkyl) or
CHNR err]SOerr]NRerr]R e Wery] is CHNR er e rs] Cherr]-Cerr]
al kyl) or CHNR[ err] SO erEINNR err],owor BN }‘le
-NR[err](SOerr] (err]-d al kyl) or -NR[err err]NRlerr]Rerr], as
appropriate, wherein R err] and Rlerr] are as defined in claiml1,
by reaction with a err]-(err] al kanesul phonyl chl ori de or

bL om;c de, ia C} es mbpfdpriatd, onlak arkbaddtiomsait tf(eféoﬂrwhhéegﬂ W', FRouLd g8f R7.
the fornul a: err rr or Br), -

(mor phol i no) §q3r ppd pyar ,aséeﬁs '{‘le'% qu err](Q or Br), as
appropriate, optigpal Iwhenaa Rie nixsrphelimoeand X.X's B, AaR an@ i sreasCditinel in € -

PCT) ERS6; 056 Figim 1, reatfon of & Gafipound of the formula (1) where R?is -NH; and 4 36, B, (v)

\a/t\[ corr})ound ofA, Ai@ntion avé as Gblinethiaratim M\with Hﬁ@@ﬂhﬁfrdls\léthw etjﬁbNR[ er r} COR[err],
err] is err is - err], as,
appropri ate, vvherQﬁ?H %%?VP}'% %[C%Ft 'Beé mpounds of feEyla 8 whereindRm

with the proisso that Rerr] is not H by reaction with a corrpound
of the formula: ) ‘
R: R'I O
2 : ( > \ 3
=N Y , =N W — R0 w2
>-—-(CH2),, | v
RS

_N/\(W1 orCH-,Wl) R —-N\/:D——R9 or —N R®
v * !

wherein W is NH or CHNHR®, W' is CHNHR®, W2 is W', -CHoW'-, -CH,WCH,-

or

-CH,CH,WCH,-, or R is -NHR® and X, X', X3, R, A, R', R®, R®, R", m and n are as
defined in claim 1, to produce



Rlerr]CXd or Br) or (RerrJCO[err]O ~ ™ " Wwherein Rerr] is as defined
ot 00" Zo MU @ v

or Rlerr] is as defined in ove, =S *appropri ate,

condensation with a corrpound of the formul a: -

Rlerr]CdJerr]H wherein R err] -1$8-as defined in claim1; or (vii) a
conmpound of the formul'a (1) where Wis NSO err]NRlerr]Rlerr] or

CHNR[err]S err]NRlerr] R err] V\[err] i s CHNR erg err, err]R[err] or
Rlerr] is - R[e.arqomq%mﬂ]meefprrmpéhvyheragwlsNR Ofaﬂ }ir.l {is wherein

Rlerr] and Rler rdm@ﬁﬁaﬁa& e INNGAS, P afl Rid R dditidWsdittR&Teb '&s‘@pbrbp?late »

conmpound of the fornul 3 s
(1) wher ei n anéwen}.m iR -and R® are as defined in claim 1, with the prov:sqsehat]Rs is not

wherein Wand V\[err]
A T et
Rlerr], Rerr], aR[matro]n witd an aldehRjecofithe fomm!aj(Gr -GaralkyllsCHSf orr{Bg:Tn cl al m 1
hydrolysis of a nd _ ( | A are
Siccler) (o er [TOPRRAE B IIFCHE BT LC AR oty GRioalipEFr s
- CH err] WCH] er r Jalkybbeing optionally substisdad by fluoro;
PCT/ EP96/ 05613 -120-
(i)  acompound of the formula (I) wherein W is NCONHR® or CHNR®CONHR?,

W' is CHNR®CONHR® or R® is -NR*CONHR?®, as appropriate, wherein R®

and R® are as defined in claim 1, with the proviso that R® is not H, by

reaction with an isocyanate of the formula:

R®NCO
wherein R® is defined in claim 1;

(i)  a compound of the formula (1) wherein W is NSO,CF3 or CHNR*SO,CF,,
W' is CHNR®SO,CF; or R® is -NR*SO.CF3, as appropriate, wherein R® is
as defined in claim 1 by reaction with triﬂuoromemanesulphonyl chloride or
trifluoromethanesulphonic anhydride, optionally in the presence of a
suitable acid acceptor, e.g. triethylamine, pyridine or potassium carbonate;

(ivy a compound of the formula (l) wherein W is NSO2(C;-C4 alkyl)
NSO NR®R®, NSO, (morpholino), NSOg{aryl) CHNR®(SO, C4-C4 alkyl) or
CHNR®SO,NR®R®, W' is CHNR®(SO; C1-Cs alkyl) or CHNR®SONA®RS, or
R? is -NR®(SO2 C1-C4 alkyl) or -NR°SONR°R’, as appropriate, wherein R®
and R® are as defined in claim 1, by reaction with a C,-C, alkanesulphonyl
chloride or bromide, a C1-C4 alkanesulphonic anhydride or a compound of
the formula:
RSRENSO,(C! or Br), {morpholino)SO2(C! or Br) or {ary)SO(Ci or Br),
as appropriate, optionally in the presence of a suitable acid acceptor, e.g.
triethylamine;



-CHerr]CHerr]WH err] and X, X err X err] Rlerr], Rerr], Rerr],
ISR SRR T[T

R[ err] | S WO 97/25322 [err]
and Werr] are CHNRlerr]R[err], V\[err i's Wefr]* -CH err]Werr]-

-CH err]WHerr]- or -CI-![err]CI—l[err]V\Cl—l[_qr 1-, R[err] S -NR[err]R[err] and
X, Xerr], Xerr], A R Re€rr], Rerr], err], Rerr], Rerr], mand n
are as defined in claim1, reaction of a conpound of the formul a: '

[err] Wgr eia”co'ﬁ[\&{tfn]d diShe formula (1) wherein WiENCORS or CHNR®COR®, W'is
' CHNR’COR?® or R? is -NR*COR®, as appropriate, wherein R® and R® are as
defined in claim 1, with the proviso that R® is not H, by reaction with a
compound of the formula:
RSCO(C! or Br) or (R®C0),0
wherein R® is as defined in claim 1, optionally in the presence of a suitable
acid acceptor, e.g. triethylamine;

(Vi)  a compound of the formula (1) wherein W, W' or R® is as defined in (v)

above, as appropriate, by condensation with a compound of the formula:-
R°CO.H

wherein R® is as defined in claim 1;

or

(vii) a compound of the formula (1) where W is NSO,NR®RS or
CHNR°SO,NR°R®, W' is CHNR’SO.NR’R® or R® is -NR°SO,NRSR®, as
appropriate, wherein R® and R° are as defined in claim 1, by reaction with a
compound of the formula: . '

 R°R°NSO:NH:

()  wherein R?®is: |

—X*—N W , ,
CHo)n
RS
VAN
-—NRSSOZN C‘VZ or _N\/(WI or Cszl')

wherein W and W' are CHCO,H and W?is W', -CH,W'-, -CH,WCH,- or
-CH.CH.WCH,- and X, X', X% A, R, R', R, R%, R®, R”, m and n are as defined in
claim 1, hydrolysis of a compound of the formula (I) wherein

W and W' are CHCO2(C1-Ca alkyl), W? is W', -CHaW'-, -CH,WCH,- or



wherein Werr] and Werr] are CHZ[err], Werr] is Werr], -CHerr]Werr]-,
-CHerr]Werr]CH err]- or - CH[erUImumnum [err]-, Zerr] is a

sui t abl e | exoismesigy oup, (e.g. hal W yl oxy, pCT,EP%)&ng?/ 25322
PCT/ EP96/ 05613 -121-
trifluoronmethanesul phonyl oxy or p-tol uenesul phonyl oxy), and X, Xerr],

X[err], R A HRerr], Rert], Rerr], I?[Oerr] mand n are as defined in
claiml, W th aconpound of the formla: '

opt | onal |y GG RAGERERCE X1 X6 K i vEFe B aﬁoﬁﬁfahgﬁﬁai'eggé'eﬁé% e.q

triethyl anclaien 9r pot assi um car bonat e; (n) wherein R err] is
[err] Wand Werr arg CHNR[err]Rerr] and X, Xerr], Xerr], R A
Rlerr], Rerr], R, ®INR%Y$ and n are defined in claim1, reductive
am nation using as tﬂse starﬁv ng materiggl s a conpound of the formula (1):
wherein R err] is [err and X, Xerr], Xerr], R A
Rlerr], Rerr], grr R[ rr], mand arg as defined i.n clm\m and a
conpound of t he ¢l » —N W —NR’SO;] Wz’L ’

CHa)n

ey (D o (T

wherein W and W' are CHNR®R®, W2 is W', -CHaW'-, -CH;WCH,- o
-CH,CH,WCH.-, R®is -NR°R® and X, X', X3, A, R, R', R%, R®, R, R”, m and n are
as defined in claim 1, reaction of a compound of the formula:

RIPSX—NO—XI—Rn

R N (CHym
A
XXVI)
wherein R'? is
R R’ 0,:
—x-N W, = W, —nr'soN] weB

N\ ' :
—N\/(W‘B or CHZWIB) or "“*@—Zs

wherein W® and W'8 are CHZ?, W?® is W'8, -CH,W ., -.CHWBCH,- or -
CH2CH,W®CH,-, 22 is a suitable leaving group, (e.g. halo, methanesulphonyloxy,



HNR[err] Rl err] wherein Rlerr] and R er re as defined in claimi;

(o) intranolecular cyclisation of a ,M&Iﬂ’l j"} or nul a;

[err] wosmSI23in X, Xerr], R L W and BTEF6/0%61 of i ned
inclaiml and Zerr] is a suitable I|eaving group (e.g. halo,

nmet hanesul phonyl oxy or p-tol uenesul phony| qu) optionally in the presence

of a suitable acid acceptor; e.g. trtet h13?I am ne; and/ or WO 97/ 25322

PCT/ EP96/ 05613 -122- (p)'

phere A TS O SBLSSH A el 980l Bl SRR HF ke el iy L 2

Rierr] and nRarms &8, gedddvedreadroyetinet inelaimd, (ith a cumbdune ofme:tdrmnla s
carried out by treatnment with a sui tab se such as n-butyllithiumsaid

process being followed by, opplonally, erS|on of the compound of
formula (1) {WbrifAPRAERIGRS bS atihet RAIERT Blbptosalytinthepretnce of a

suitable additional acid acceptor, e.g. triethylamine or potassium carbonate;

(n}  wherein RZis

R R’
' /N L
TN —N~ W or CH, W)
=N W or "% ,
) CHa)n
R

W and W' are CHNR®R® and X, X', X2 R, A, R', R®, R®, R”, m and n are defined
in claim 1, reductive amination using as the starting materials a compound of the

R3 R’
_ —N /\\(CO CH.CO)
2 or -
XN o or N 2

>

RS

tormula (l):
wherein R? is

and X, X', X%, R, A, R, R®%, R®, R, m and n are as defined in claim 1, and a
compeund of the formula: .
HNR°R®
wherein R® and R® are as defined in claim 1;
(o) intramolecular cyclisation of a compound of the formula:
2
R! X—NHCH,CH—X!—R?

R\A,N ~~(CH)m
XXIX)

wherein X, X', R, A, R', R? and m are as defined in claim 1 and Z° is a suitable
leaving group (e.g. halo, methanesulphenyloxy or p-toluenesuiphonyloxy),
optionally in the presence of a suitable acid acceptor, e.g. triethylamine; and/or



— [T e—

P where A is CO, intramolecular cyclisation of a comgound of the
formula (XXX):

R%‘(—NQ—X’-—RZ

2
XXX)
wherein X, X', R, A, R', R? and m are as defined above in methed (o), and the
reaction is carried out by treatment with a suitable base such as n-butyllithium

said process being followed by, optionally, conversion of the compound of formula
(1) into a pharmaceutically acceptable salt therepf.
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