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QUATERNARY ¥ ARIZUM COVPOUNDS AS TACHYKI NI N ANTAGONI STS ThiPSTiBERI#AISION

rel ates to quatemary anmoni um conmpounds. More particularly, this invention

relates to 1-(2-acylimdazol-1-ylalkyl)quinuclidinium5 salts and to

processes for the preparation of intern;?di ates used in the preparation of,
f

conpositions containing and the uses of *such salts. The present conpounds

are ant agoni st ulrehRRRYKIVNGRRY: D6LHSLEs MAACHRNDAK A cBluerbHB

(neurokinin B) and Substance P, acting at t uman neuro |n|sn- 1(NK[err]),

neur oki ni n- 2 ( NKhigrinyentiomrelstos ¢k goaterdayNtreonium comppuats. Mdle
These conpounds are particularly useful as dual NK[err] and N’I%.e.rr]
recept or aRBgigyiary: thisinveption relatesitere(dacylisaidazalt-yirinuipushidinih amat or y

e T e T i v O s
denenti a obréﬁ“-gm bf ,cpﬂ'i;ﬂni%ﬁidi@'dom@ﬁihg id thelksedicfouddy saiech as functi onal

bowel disease, 15 irritable bowel syndrone, gastro-oesophageal reflux,
faecal i nconti nghegresanticompmmdserash @niagtinisia oétachylinine dncleding NKAY

i ogent + a1 (RadrbKiRln AENKGH TasiEhdiiT B Bad BLBslaneS Hera it ane Rypeai of | exi a or

cystitis, AeetapeNy ' inSU ' i S Bl ' ys di sease,
anal | er gy EHBANICY, WARSKAILOYED S ABBIARRSINGG) IoeBdY s <
urticanga, eczelfhbss dofpounts ars particulziryiusefyl a8 dugd &G ersd NKyiréoepdbsor der
such as to poison ivy, a proliferative disorder such as a cancer or a

di sorder | AUtROENRS £NEcapIthateioredis veachiar fieating eadpiypaBatervaiiseasse such as

angi ogenestgey, A0%r R0 pdRRLAR dethrilh BPAREmrAtbhBNEWs Qs U LAHSH
nervous system {CNS) disorder such as anxiety, depression, dementia or
psychosis, a gastro-intestinal {(G1) disorder such as functional bowe! disease,

15  irritable bowel syndrome, gastro-oesophageal reflux, faecal incontinence, colitis
or Crohn's disease, a disease caused by Helicohacter pylori or another urease-
positive Gram negative bacteria, a urogenital tract disorder such as
incontinence, impotence, hyperreflexia or cystitis, 2 pulmonary disorder such as
chronic obstructive airways disease, an allergy such as eczema, contact

20 dermatitis, atopic dermatitis, urticaria, eczematoid dermatitis or rhinitis, a
hypersensitivity disorder such as to poison ivy, a proliferative disorder such as a
cancer or a disorder involving fibroblast proliferation, a vasospastic disease
such as angiogenesis, angina or Reynaud's disease, a fibrosing or collagen
diseasea such as atherosclerosis, scleroderma or eosinophilic fascioliasis, reflux

25 sympathetic dystrophy such as shoulder/hand syndrome, an addiction disorder
such as aicoholism, a stress-related somatic disorder, a peripheral neuropathy
such as diabetic neuropathy, neuralgia, causalgia, painful neuropathy, a burn,

— ——



di sease such as atherosclerosis, scleroderma or eosinophilic fasciolijasis,

refl ux 25w@ydRyatheti c dystrophy such as shoul der/ hand syngcoueys/@soe

addi ction disorder such as al coholism a stress-related somatic disorder, a

peri pheral neuropathy such as diabetic neuropathy, neural gia, causalgia,

pai nful neuropathy, a bum -2- herpetic neural gia or post-herpetic

neur al gi a, a neuropat hol ogi cal di sorder 3uch as Al zheiner's di sease or

mul tiple sclerosis, a disorder related to i mune enhancenent or suppression

such as systherpetid nmlﬁawmﬁhbe@&ﬁﬁ nau&igiah&m&r&p:athldnisgmabd!sumraﬁch
chrooni ¢ pai.n an ophthal mc

fib t h 1
il cooen. sucroREhrEnsTedasadS sl by BuitipiE seiRess, S nRs Pl o dan e, A 650962

and EP- A- 07%%% c%gp%}ﬁ pepti de

ant agoni sts o an ‘&?Eu réﬁﬁls h%s E%%%%@%%ng B di seases
such as gst munﬁﬂc&mhchmmsaﬁs gmesie trugh, acuteosirgisonitipaid achyki ni n
antagoni st activity. The present invention provides conpounds. of t'he

fornul a: [ erigraievas ophihaimicdiperss sud as pelitgrativg reiwl@pa@wmﬂuenza ora
het er oaryl , q@gh of which being optionally benzo- or (Jerr]-Cerr]
cycl oal kyl - f d and optionally substituted, including in the

EP-A-680962 and EP-A-0739891 disclose heterocyclic compounds
which are non-peptide antagonists of NKA and that are useful for the treatment
10 of diseases such as asthma. EP-A-0581040 discloses quaternary compounds
with tachykinin antagonist activity.
The present invention provides compounds of the formula:

R-w__0O

15 : ’
N7 N- ca-—-—-—%:—mx@u@v zh

[—

Ar

it

20
wherein
R is phenyl, C4-C; cycloalky! or heteroaryl, each of which being optionally
benzo- or C3-C; cycloalkyl-fused and optionally substituted, including in the
benzo- or C5-C, cycloalkyl-fused portion, by from 1 to 3 substituents each

25 independently selected from C,-C, alkyl, fluoro(C4-C,lalkyl, Ci-C, alkoxy,
fluorn(C,-C,)alkoxy, phenoxy, C»-C, alkanoyl, halo, C,-C, alkoxycarbonyl, C;-C,
cycloalkyl, -S(0)(C+-C alkyl), cyano, -NR?R?, -S(0)NR’R®, -NR*(C,-C,
alkanoyl) and -CONR?R?, or R is 2,3-dihydrobenzo[b]furanyl or chromany!;

30 R'is H or C,-C; alkyl;



benzo- O err]-CJerr] cycloal kyl -fused portion, by from1l to 3
subst i t uef¥ 49842 25 i ndependentiy sel ected from d err] - J &G ERPRIA00
fluoro(Cerr]-Cerr])alkyl, Cerr]-C[err] alkoxy,
fluoro(Cerr]-Cerr])al koxy, phenoxy, Cerr]-Cerr] al kanoyl, halo,
Cerr]-Cerr] al koxycarbonyl, Clerr]-(err] cycloalkyl,
-S(Omderr]-Cerr] alkyl), cyano, -NR[@i’r]R[err], -S(OmMR err]R err],

-NR[ err] (C es? 3 ; peTately A i S i

2, 3-di hydr o?éné%?ﬁ%?%ﬁ@%kor c n%igﬁéﬁ?/?ﬁ%glgﬁeé%ﬁsaﬁ?%%gwl} SHerr]

al kyl ; - vhdt tkeh tapethBr.aeptesant CRiCwlkyleash i ndependently sel ected from
Hand Cerr]-CJerr] alkyl, or when taken together, represent (Jerr]-(err]
al kylene; 5 Rerr] is Hor (Jerr]-Cerr] alkyl; Wis a direct 1ink,

met hyl ene orge I ; .5 unbranched CJerr]-Clerr] alkylene; 10 Y is
phenyl, ﬁap héfmogg'ﬁ"zgﬁ)%gkgyri dyl, thienyl or C[err]-C[err] cycloal kyl,
each of which being optionally substituted by from1 to 3 substituents each
i ndependent|ly selected fromderr]-Clerr] alkyl,

f I uor o( d er MW-iggelirdct linkymethglemerdr-athyeng; al koxy, E
fluoro(Cerr]-Cerr])al koxy, halo and cyano; 15 Ar is phenyl, naphthyl,
benzyl, thienyl, benzo[b]thienyl or indolyl, each of which being optionally
substited b S| 1 ts each independently selected from
Jerr],-d e?% {Srmrép,éﬁ??%%(ségf%r ri’-Clerr])alkyl, err]-Clerr] alkoxy,
fluoro(@perr]-Cerr])al koxy,

Y is phenyl, naphthyl, benzyl, pyridyl, thienyl or C;-C, cycloalkyl, each of which
being optionally substituted by from 1 fo 3 substituents each independently
selected from Cy-C, alkyl, fluoro(C,-C )alkyl, C4-C, alkoxy, fluoro(C,~C )alkoxy,
halo and cyano; '

18 . :
Ar is phenyl, naphthyl, benzyl, thienyl, benzolbjthieny! or indolyl, each of which
being optionally substituted by from 1 to 3 substituents each independently
selected from C,-C, alkyl, fluoro(C,-C,)alkyl, C4-C, atkoxy, fluoro(C4-C,)alkoxy,
halo and cyano, or Aris 1,3-benzodioxolan-4 or 8-yl or 1,4-benzodioxan-5 or
20 Byl
misG, 1or2;
7" is a pharmaceutically acceptable anion;
25

and “heteroaryl”, used in the definition of R, means thienyl or a 5- or 8-
membered ring heteroaryl group containing either from 1 to 4 nitrogen
heteroatoms, or 1 or 2 nitrogen heteroatom(s) and 1 oxygen or sulphur T
hetercatom,

30



hal o and cyano, or Ar is 1, 3-benzodi oxolan-4 or 5-yl or 1 ,4-benzodi-oxan-5
or 20 6-yo9si’$™e O, 1 or 2; Zerr] is a pharmaceutical | y Eouegssmbiose ani on;
25 and "heteroaryl", used in the definition of R neans thienyl or a 5- or
6- nenbered ring heteroaryl group containing either from1l1l to 4 nitrogen
het eroatons, or | or 2 nitrogen heteroatonm(s) and 1 oxygen or. sul phur

het er oat om 30 -4- with the proviso tdat when Wis a direct link and R

' ti 11y, f d and, opti L], bstituted het I, id het I
o [Pnked by S RS 68 Wi 046 adieacs Arkang R rationaly fusedrancibove
definiti £ g ' d al kyl d

al koxy. o ougE N SyERRted hottharyt el fereRlebiits Fikarthd oG Subén mimng

four car bonteathensarbodylaréypg.ene groups having two or nore carbon atons
(except where stated) may be unbranched- or branched-chain. 10 Z[err] is a’

phar maceuti cal | y acceptabl e ani on such as chloride, bronide,
in the above definitions, “halo” means fluoro, chloro, brome or iodo and
alkyl and alkoxy groups having three or more carbon atoms, alkanoy! gréups
having four carbon atoms and alkylene groups having two or more carbon

atoms {except where stated) may be unbranched- or branched-chain.

10
Misa pharmacsutically acceptable anion such as chioride, bromide,
nitrate, methanesulphonate, para-toluenesulphonate, benzenesulphonate,
hydrogen sulphate or sulphate.
15 Preferably, Z" is chioride or methanestlphonate.

Most preferably, 7% is methanasulphonate.

A compound of the formula (1) contains one or more asymmetric carbon
atoms and therefore exists in two or more stereoisomeric forms. The present
20 invention includes the individual stereocisomers 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 HP.L.C. of a
sterecisomeric mixture of a compound of the formula {§) or a suitable sél’: or
25 derivative thereof. An individual enantiomer of a compound of the formula (1)
may also be prepared from a corresponding optically pure intermediate or by
resolution, such as by H.P.L.C. of the corresponding racemate using a suitable
chiral support or by fractional crystallisation of the diastereoisomeric salts N
formed by reaction of the corresponding racemate with a suitable optically

3¢ active acid.



nitrate, nethanesul phonate, para-toluenesul phonate, benzenesul phonate,

hydr ogen sWPF841%¥2or sul phate. 15 Preferably, Z[err]P¢BERWEFI0de or
nmet hanesul phonat e. Most preferably, Z[err] is nethanesul phonate. A conpound
of the fornula (1) contains one or nore asymetric carbon atonms and
therefore exists in two or nore stereol soneric forns. The present 20

I nvention includes the individual stereor%oners of the conpounds of the

achi eved by convertBEY o B b BARE § ornflh. et T G pitoalbnt | on

chr omat ogr apfuge@rand. dptlonally 8libetitatery fRIGHAR I heB i&%r? %w nd of the
n “1 nal

formula (1) or a suitable salt or 25 derivative thereo dual

enanti omer ofused geiouhy tf2 ond sﬂbsﬁtu&ats(@chnnyepérﬂedﬁy seieuted fréni COD )7
correspo pt.i cal I dlat y resolution, such as b

P Lo e or e B RUC Y CalnIRg. €kt Ak, Sueto S Gumlkacpbeio antbaior t o
by fraction hy 8t dlastereolsorrerlc salts fornmed by
reaction of aé[)rhlg :%grar’igis .eﬂg"@i é@?e with a suitable optically 30 active
aci d. .-5- Preferabl y, R is phenyl which is optionally benzo- or

derr]- C[err] cyc/l oal kyI - fused and Oi)t lonally substituted, including in
the benzo- or ( e¥pre pladeraply ftisdianyl whichde epfionallydrenzioy 01,03-2!3pr 3

Substi t uent sy eaGihoi}0SRrAAS Bhtidinafy SRLBHLE IS In the benzo- o Cs-C;

10 cycloalkyl-fused portion, by 1, 2 or 3 substituents each independently selected
from methyl, ethyl, triflucromethyl, methoxy, isopropoxy, trifluoromethoxy,
phenoxy, fluoro and chlore, or R is 2,3-dihydrobenzolbfurany!.

Yet more preferably, R is phenyl, naphthyl or tetrahydronaphthyl, each of
18 which being optionally substituted by 1, 2 or 3 substifuents each independently
selected from methyl, ethyl, trifluoromethyl, methoxy, isopropoxy,
trifluoromethoxy, phenoxy, fluore and chloro, or R is 2,3-dihydrobenzolblfuranyl.

Yet further preferably, R is phenyl, 3,5-dimethylphenyl, 2,3-

20 dimethylphenyl, 2-rifluoromethoxyphenyl, 2-methoxy-3-methylphenyl, 2,3-
dihydrobenzolblfuran-7-yl, naphth-2-yl, 4-fluoro-3-triflucromethyiphenyl, 1,2,3,4-
tetrahydronaphth-5-yl, 1,2,3,4-tetrahydronaphth-6-yl, 5-chloro-2-
methoxyphenyl, 2-methoxyphenyl, 2-triflucromethylpheny!, 2-isopropoxyphenyl,
2-gthylphenyl, 2-phenoxyphenyl or 3,5-bis(triflusromethyl)phenyl. '

25 '

Most preferably, R is 2,3-dimethylphenyl, naphth-2-yl, 1,2,3 4-
tetrahydronaphth-5-yl or 2-methoxyphenyl.

Preferably, R is H.
30



al kyl, fluoro(Cerr]-Clerr])alkyl, Cerr]-Cerr] alkoxy,

f1 uor o( ey dglsrédxer r] ) al koxy, phenoxy and halo, or Ris  pCI/EPS8/03500

2, 3-di hydrobenzo[ b] furanyl. Mrre preferably, R is phenyl which is

optional Iy benzo- or Clerr]-(err] cycloal kyl-fused and optionally
substituted, including in the benzo- or CJerr]-Clerr] 10 cycloal kyl -fused
portion, by 1, 2 or 3 substituents eacl:e.l ndependently sel ected from net hyl,
et hyl , trlfluoronethyl met hoxy, isopropoxy, trifluoromethoxy, phenoxy,
fluoro and chl oPtgfetabiRWSSdemathmﬂobmﬂmnﬂfur anyl. Yet nore preferably,

R is phenyl ah t hyl, each of 15 which being
optionally subswzﬁggﬁew W é%( tituents each independently

selected fromnethyl, ethyl, trifluoronethyl, methoxy, isopropoxy,
trifluoronethoxy, phenoxy, quoro and chloro, or Ris o

2, 3- di hydr obenzBréfefablni¥is. 1, 2athflenéher preferably, R is phenyl,

3, 5-di net hyl phenyl, 2,3- 20 di net hyl phenyl, 2-trifl uoronet hoxyphenyl,
- met hoxy- 3- met hyl phenyl, 2, 3- di hydrobenzo[ b] furan-7-yl, naphth-2-yl,

f :z' 3 o, BRI Y M b v B ORI el ey

2
4
1
2- fluoragm@ﬂw Mﬂmtecebyaoaro@mgm@wlsut?sti@&émk.phenyl 2- phenoxyphenyl
(6]
2
2

, 3
ri

r 3,5-bis(trifluoromethyl)phenyl. Most preferably, Ris

di met hyi pheMgare preferatiy. X is pher;y?. B5-gimetbyinkienk oWelphetyl Brylapbth-2-

th?xyph‘enyl Preferably, Rerr] is H 30

3-
-nme
Most preferably, Y is phenyt.
Preferably, Ar is phenyl optionally substituted by 1, 2 or 3 halo
substituents.

15 More preferably, Ar is phenyl substituted by 1 or 2 chloro substrtuents
Most preferably, Aris 3 Mtchloropheny! '

Preferred examples of compounds of the formula (I} are compounds of

the formula:

20 '
R-W_ O
T 1
NZ N-CH— c/\\?m@— 2
25 :
(1A)
wherein o

1) R-W-is 3,5-dimethylphenyl, Y is phenyl and Z* is CH,S05;
30 2) R-W- is 2,3-dimethylphenyl, Y is phenyl and A is CH3S04;



Preferably, Wis a direct link or nethyl ene. Most preferaq$y VVIS a di rect
i nk. 5 WO9/3757Preferably, X is 1, 2-ethyl ene. Preferably /ER9E

napht hyl or cycl ohexyl, each of which being optionally substltuted by 1, 2
or 3 (Jerr]-Cerr] alkyl substituents. Mre preferably, Y is phenyl,

3, 5-di met hyl phenyl, cycl ohexyl or naphth-2- 10 yl. Most preferably, Yis
phenyl . Preferably, Ar is phenyl opt|0n3+ly substituted by 1, 2 or 3 halo

chioro subshi t uBis s 2eat BB ARRBRY, vk pRalliR £ RS hr ot er red
exanpl es of) comw@zqﬁemﬁymhawy@pﬁéw ¥ B RUMPHAG 270 c?gsq armul a: 20

[err] [err] (1A
wherein 1)8) R— WW—sszMiﬂ?ﬁ@bﬂﬂkg{bﬁu;ﬂmﬁph%&@i&nﬂ and @A 48 QHJSOS;

ICI;I[ g_lE L@Sﬂ @g[ er R?\Rl is }iaphtﬁ él\’;fi \’S:s phenyi anc& Exlaéjaﬁnébs, Y I's phenyl “and zlerr]
R-W- is 4-flucro-3-triflucromethylpheny!, Y is phenyl and 27 is CH.80,7
8} R-W- is 1,2,3,4-tefrahydronaphth-5-y1, Y is phenyl and 7% is CH380;;
9)  R-W-is 1,2,34-tetrahydronaphth-6-yl, Y is phenyl and Z* is CH,S0;"
10) R-W-is 5-chloro-2-methoxyphenyl, Y is phenyl and Z* is CH,S0;™
10 11)  R-W-is 2-methoxyphenyl, Y is pheny! and Z* is CH,SO;"
12) R-W-is 2—triﬂuoromethy!pheny¥; Y is phenyl and 7% is CH,80;"
13) R-W-is 2-isopropoxyphenyl, Y is pheny! and *is CH,S03";
14)  R-W-is 2-sthylphenyl, Y is phenyl and Z* is CH,SO5";
15)  R-W- is 2-phenoxypheny!, Y is phenyl and 2" is CH,80,"
15 16) R-W-is benzyl, Y is phenyl and 2% is CH,805";
17)  R-W-is 3,5-bis(triflucromethylphenyl, Y is phenyl and 7% is CI;
18} R-W- is 2-methoxyphenyl, Y is cyclohexyl and 2* is CH,S0;"
18) R-W- is 4-fluoro-3-triflucromethylphenyl, Y is cyclohexyl and Z*is
CHLS04;
20 20) R-W-is 2-methoxypheny!, Y is 3,5-dimethylphenyl and 2% is CH,S0;" or
21) R-W-is 2-methoxypheny!, Y is naphth-2-yl and 2% is CH,S80,"
or an alternative pharmaceutically acceptable salt of any thereof (re Z%).

Particularly preferred examples of the. compounds of the formula (1) are;

25  4-phenyl-1-{3(8)-3 4-dichlorophenyi}-4-{2-{1,2,3,4-etrahydro-5-naphthoyl)-
imidazol-1-yilbutyllquinuclidinium methanesulphonate and 4-phenyl-1-(3(R})-
[3,4-dichiorophenyl]-4-[2-(1.2,3,4-tetrahydro-5-naphthoyimidazol-1-
yilbutyhquinuclidinium methanesulphonate.

30 Al the compounds of the formula (I} can be prepared by reaction of a
compound of the formula:



-7- 3) RW is 2- trifluororrethoxyphenyl, Y is phenyl and Z[err] is
CH[err]| éfg)ﬂz R-W is 2-nethoxy-3-nethyl phenyl, Y is phenybogansheZ] err]
is CI—I[err]S9 err]; 5) RW is 2,3-di hydrobenzo[b]furan 7-yl, Y is phenyl
and - ZA is CH[err]SQerr] 5 6) R-W is naphth-2-yl, Yis phenyl and
Z[err] is CH[err]Sqerr]; 7) RW is 4- quoro-3-triquororret_hyI phenyl, Y
is phenyl and Z[err] is CHerr]SJerr];g8) RW is

1,2, 3,4-tetrahydronaphth-5-yl, Y is phenyl and Z[err] is CHerr]SOerr]; 9)
RW is 1,2, 3,4-tetrahydronaphth-6-yl, Y is phenyl and Z[err] i'S }
CHerr]SOerr]; 10) RW_ is 5-chl om2 met hoxyphenyl, Y is phenyl and
z[err] is CH[err]SCIerr] R1W 9 R-Wgi s 2- et hoxyphenyl Y i s phenyl and
Zlerr] is CHerr]S(err]; 12)‘E-W is 2 trlfluoronethyl phenyl Y is phenyl
and Z[err] is CHerr]SOerr poxyphenyl, Y is phenyl ~
and Z[egr] is CHerr] SO err}r § gﬁa"W | “?'{gf’ﬁéﬁphenyl, Y is phenyl and
Zlerr] is CHerr]SOerr] W is -phenoxyphenyl Y i s phenyl and
Z[err] is CHerr]SJerr]; 15 16) R Wats benzyl, YIS phenyl and Z[err]
is CHerr]SOerr]; 17) RW is 3,5- bls(trlfluororrethyl)phenyl Y i's phenyl
and Z[err]is Cferr]; 18) RW is 2- gﬁoxyphenyl Yis cyclohexyl and
Zlerr] is CHerr]SJerr]; 19) RW is fluoro trifluoromethytphenyl, Y
i s cycl ohexyl and Z[err] iSCHerr]SJerr] ; 20 200 RW is ..

2- met hoxy phdweyein &, RS /3, W anmmlqﬂmnyioualycdﬁpedrfq:usc%eunt!fﬁﬂﬁw r]; or

he
20) Y iy Bac b i BRRB e oL et Gy 1)
zLerr]) . PacthibRl boR(2HUrPE RPibte RbvindrbaEPRIT doctipdit &P MUl 2

(1)
O

)

wherein Y is as previously defined for a compound of the formula (1), said

the formula:

15

process being followed by either (a), where Z' is a suitable leaving group,
exchange for a pharmaceutically acceptable anion (Z", or (b), dp’tiana}!y, where
20 Z"is a pharmaceutically acceptable anion, exchange for ancther
pharmaceutically acceptable anion.
Preferred examples of Z are C4-C, alkanesulphonyioxy,
benzenssulphonyloxy, para-toluenesulphonyloxy, chioro, bromo and icdo.
An example of Z' is triflucromethanesulphonyloxy.
25 Preferabty,'the leaving group in the compound of the formula (i) forms a
pharmaceutically acceptable anion (2/2%, e.g. methanesulphonyloxy/
methanssulphonate, and therefore anion exchange at the end of the process is

unnecessary.



25
4- phenyl wo ¢8$8)2 [ 3, 4-di chl orophenyl ]-4-[2-(1, 2, 3, 4-t et r alPgAVERIBAOIEEPHt hoyl )
- imdazol -1-yl ] butyl)qui nuclidi ni um met hanesul phonat e and
4-phenyl -i-(3(R)- [3,4-dichlorophenyl]-4-[2-(1
, 2, 3, 4-tetrahydr o- 5- napht hoyl )i m dazol -1 - yl]butyl)quinuclidinium
met hanesul phonate. 30 Al the conpound®-of the fornula (1) can be prepared

by reaction of g conpopynd of the formula: . -8- [err] wherein R ,Rerr],
Ar, Wand X are 8 Mi%&ﬁﬁmmﬁﬂ%’ﬁf@ﬁ?ﬁﬂt e apignsdre Z8) inul a

Sotept ab o 1f MR proainsd e MiltnaRBRTblomite AT b Bn il B Siihds' | ¥
conpound  ofbyt figathernef the ibbiatée EeinpoYnd Br &5 B Rixiire sﬁﬂf) g&gﬁ%&r a

conpound of “the formula (1), said process being followed er (a),
wher e ZBer riydrechiode acidisobitionavi ng group, exchange for a pharmaceutically

acceptabl e anio Zlerel), qr. (b optigpal Ly, .where 20 Z[err] is a
phar naceut i cal | %@&t*éﬁpg%éﬁpo%gﬁ&@dpr 13 4606 y;ﬂ%&ﬁ‘?‘d&l@%ﬂﬂi%al |y
accept abl e | I cgﬁ@ 12 n‘@e‘?é 5

al kaP\esuI ph%Po%xsglﬁ{’%ﬁetﬁg'gﬁgsu pﬁgiﬁyﬁfagﬂcﬁ"ﬁ%@ I uet%j}é%%pg%f;nﬁlkf%?yh%hl oro,
brono and ireflox tenperstureltRemdof.Z[ err] is tri fl uo_romet hanesul phonyl oxy.

The starting materials of the formula (If) can be prepared as shown in
10  Scheme 1.



25 - Preferably, the leaving group in the compound of the forrmula (11)
forms a pharmaceutically acceptable anion (Z/Z[err]), e.g
nethanesJWBﬁ@ﬁvwaxy/ met hanesul phonat e, and therefore anigﬁﬂg§?!g%%% at the
end of the process is unnecessary. -9- It is possible to exchange
pharmaceutical ly acceptabl e anions (m ZA) in the work-up procedure, e.g.

nmet hanesul phonat e nay be exchanged to chloride by treatnent of the isolated
conpound or the crude m xture with aqueoS s hydrochloric acid sol ut.ion.
The reaction of the conpounds (I1) anFEhF£& is generally carried out in a
suitabl e solvent, e.g. acetonitrile, "at elevated tenperatures, preferably
at the reflux tenperaturAHEMof . The startindMaterials of the fornula
(11) can be prepared as sho i . -10- ArCHLer.r].CN

V) 1) Base (e.g. sodium hy Y eSlge'g'%%Bﬁ%ﬁ%da) ' '

2} L-(G(c:alky!ena}-—-< j v SUSAY SR

0

O sl
ncwz:fm (c,s,aarkylene:“—(é j oy -

{Optional, where R? Is C,-C atkyl)
1} Base {e.g. sodium hydride)
2} L(C,-Chalkyl)

¥

R '
| 0
NC-—-—-—-C{:——W(C,-C, atkylene) ] Vi
Ar ©
Reduction {e.g. diisobutylaluminium hydride)

¥
R

l ' _ O

t o
Ar

Reduction (e.g. sodium borehydride)}



2) [err] fwerdgsls7¢soptional, where Rlerr] is CJerr]-Clerr] alkyl) 1) Base
(e.g. sodiumhydride) 2) Llerr]-(Cerr]-Cerr]alkyl) [err] A§C+,Em%5don

(e.g. dilsobutylal um niumhydride) [err] Reduction (e.g. sodium
bor ohydri de) [err] -12- RWCOCI, acid acceptor (e.g. triethylam ne)
aqueous sodi um hydroxi de with net hanol or 1, 4-di oxane R-W 0 Ar
Functi onal group interconversion _ -11-
R1

1 0
HO-—¢oH LG -0 al
'] [ 1~y alkylene) QOJ {1X)

Ar

CH,80,01, acid acceptor (e.g. NEt,)

R’!

CH80,0— CH--——~(¥:--{C -C, alk °
2 ’ ., aafkylene}-——{J 0

Ar

Imidazole, optional
acceptor (e.gi K.CO.

2

. R
N’f\n

Ar

a)dditional acid
3

mCH;——mi:{:——-—(c -C, alkylene) ©
e

aqueous mineral acid {e.g. 5N HCp)

R1
N"/’\‘N*—- c }
B Hz'———ﬂi‘;"‘*-(ﬂ,-c, alkylene) ——HO
Ar
Reduction {e.g. NaBH,)
R“
NN I

&Xim



[err] 5 wherein R Rerr], Ar, W X, Z and Z[err] are as previously defined
for a cog;?)o %d ’Bf the formula (11) and L and L[err] are spgdedgmdegavi ng
groups, gs}é < oro, brono, -13- iodo, nethanesul phonyl oxy,
trifluoromet hanesul phonyl oxy, benzenesul phonyl oxy and

par a- t ol uenesul phonyl oxy. 5 Sui tabl e reaction conditions, reagents
and solvents for carrying out any one Qif _the steps shown in Schenme 1 wll
be well-known to those skilled in the ar2t with reference to the
Preparations herein. Wth regarfd to the last step in the reaction sequence,
a conmpound of the fornula (XV) jcap converted tg a conpound of the
formula (1H) using 1o conventigna -“Q-gﬁ&ﬁ@F*Sﬁg?epﬁaﬂe-eﬁaﬂtbwemw al cohol of
the forrmula (XV) can be convertied to a conpound of the formula (li) where Z
i s met hanesul phonyl oxy by treatinent wi th net hanesul phonyl chlori de, '
triethylam ne and di chl oronet h&ne, and a conpound of the formula (11)
wherein Z is trifluoronmethanesul phonyl oxy may be prepared by treating an

al cohol of the i Sp] rrméa (XV) with trifluoromethanesul phoni c anhydri de,
optionally in the™p e of asuitable gcid acceptor, and in a suitable
sol vent, e.g. dichl ?ﬁt hane. e corrpouﬂds of the fornmula (XIl1) can al so
be prepared as showrN SCRBITE %’mx%Omcmme V)

ettty

2

Ar

agueous sodium hydroxide with methanol

or 1,4-dioxane
R-W._ 0O
N? “N—CH,~—C—X—0H (xv)
Ar

Funetional group interconversion

R o
R‘I
O
'

N7 "N—CH,——C~—X—{Z or Z') )
e/

Ar

5 wherein R, R', Ar, W, X, Z and Z' are as previously defined for a compound of
the formula (i) and L and L' are suitable leaving groups, e.g. chloro, bromo,



-14- Scheme 2 ArCH err] CN (1v) 1) Base (e.qg.
| ithium dve segmwapyl ani de) 2) L[err]-(Cerr],err] al kyl eREFEEBOIFR, ]
(XVI) [err] (Optional, where. Rerr] is (Jerr]-Cferr] alkyl) 1) Base (e.g.
sodi um hydride) 2) L[err]-(Cerr]-Clerr] alkyl) (XVII1)
[err] Reduction (e.g. dilsobutylal um niumhydride) [err] -15- |
Reduction (e.g. NaBH err]) [err] [err] -i& dazol e, optional additional acid
acceptor (e.g. K2Q03) ' i
iodo, methanesulphonyloxy, triflucromethanesulphonyloxy,
benzenesulphonyloxy and para-toluenasulphonyloxy.
5 Suitable reaction conditions, reagents and solvents for carrying out any
one of the steps shown in Scheme 1 will be well-known to those skilled in the
art with reference to the Preparations herein.
With regard to the last step in the reaction sequence, a compound of the
formuta {XV} can be converted to a compound of the formula (1i} using
10 conventional conditions. For example, an alcoho! of the formula (XV) can be
converted to a compound of the formula (1) where Z is methanesulphonyloxy
by treatment with methanesulphony! chloride, triethylamine and
dichloromethane, and a compound of the formula {11y wherein Z' is
trifluoromethanesulphonyloxy may be prepared by treating an alcohol of the
15 formula (XV} with trifluoromethanesulphonic anhydride, optionally in the
presence of a suitable acid aceeptor, and in a suitabie solvent, e.g.
dichloromethane.
The compounds of the formula (X1} can also be prepared as shown in

Scheme 2:



[err] 1) Hydrochloride salt formation 2) GsOerr] (catalytic), NalJerr]
[err] V\A’{?&%%y 9Eg]err] and Ar are as previously defined fopcgpogpaund of the
formul a I ?7 d L[err] and L[err] are suitable |eaving groups, e.g. as
previously defined for L and L[err]. -16- Suitable reaction conditions,
reagents and solvents for carrying out any one of the steps shown in Schene
2 wll be well-known to those skilled_ikp the 5 art wth reference to the
Preparations herein. The conpounds of the forrmula (XV) can al so be prepared
as shown in Schene 3: -17- 1) BaSehgme@® sodium hydride) 2) L[err]-X-O.P
(XXI'V) (Optional, whergcla hs Cl-Cr8 alkyl) 1) Base (e.g. sodium hydride)
1CH,C V)

1} Base {e.g. lithium diisopropylamide}
2} L2-(C,C, alkylene)-CH=CH, vy
\
NC*—*?H (C-C, atkylene)-CH=CH, {(xvi
Ar

{Optional, where.R! is C,-C; alkyl}
1) Base (e.g. sodium hydride)

2) L3C,-C; atkyl) ' {(Xvi
¥ '
R1
NC~——G— (C,-C, alkylene)-CH=CH, i
Ar
Reduction {e.g. dilschutyialuminium hydride}
Y
R‘t
QHC—C—{C4-Cy alkylene)-CH=CH, XX

- Ar



2) Llerr]-(derr]-Cerr] alkyl) Reduction (e.g. dilsobutylal um ni um
hydri de) WBG8E797%- o- i (XXVI T) | ReductYOHEF#/§500
NaBH err]) [err] HO CH2-C X-0-P -18- [err] Im dazole, optional
additional acid acceptor (e.g. Klerr]COerr]) [err] [err] [err] [err]
wherein R, Rerr], Ar, Wand X are as previously defined for a conmpound of
the formula (XV), L[err] and L[err] are-¥uitable |eaving groups, e.g. as
defined for L and L[err], and P,js a suitable protecting group. 5 ’

Exanpl es of suitable protecting [groups (P) together with nethods for
Reduction {e.g. NaBH,)

R’ ;
Ho*cﬂzmtlz—»—-(cf-c, alkylene) —CH=CH, - - (XX})
Ar

CH;80,Cl, acid acceptor {e.g. NEL,)
Ri

CH3$020~*CH5-~?—~{81~63 alkylene) —CH=CH, (XXH)
Ar

imidazole, optional additional acid acceptor

(e.g. K,CO;)
Ri
N*/’\Nmmr—-—t‘:w(c,-cs alkylene) —CH=CH, (XXl
= Ar
1} Hydrochloride salt formation
2} Os0, {catalytic), NalO,
R1
N/’;\N——-CH;WC{W{CrCa atkylene)-—-cHo (X1
= Ar

wherein R" and Ar are as previously defined for a compound of the formula (XIf)
5 and L2 and L° are suitable leaving groups, e.g. as previously defined for L and
L



their renoval can be found in the publication "Protective Goups in Organic
Synt hesi s’ Greene and P.G M Wits, Second Edition, ,

W1 ey-I nt g%%ﬁ’%?& A preferred exanple of Pis tet rahydro%?rf/gﬁ?sé&-};j/ 0 t hat
can be renoved using Anberlyst 15 (trade mark) ion exchange resin or

met hanol saturated with 10 hydrogen chloride gas. Suitable reaction
conditions, reagents and solvents for carrying out any one of the steps
shown in Schene 3 will be well known to those skilled in the art wth.
reference to the Preparations herein. Thegconpounds of the fornmula (XXXI)
can al so be prepared by reacting 15 a conpound of the fornmula (XXIX) with

a conpound of t heStitabi@reactipscopditioes geaganisrandsalvents Sonceenying slivasief | ned
for a conpound of, the fornula.?2 I optionally in the presence of an
additional &81&° %‘8&3?8? ?ﬁr‘g’."@.‘“ 35?%&%*@%@2?@%@1%%%@ the the
formul a A § ; A3 Schene 4. -20- Schene 4
[err] [e&wf}]@%?ﬁk&gg%%fc’\j@gr%eggi%gragg}ﬁgﬂéslﬁfy' defined. for a conpound of the
formul a The compounds of the formula (XV) can also be prepared as shown in

Scheme 3:



(XXXI'1) . -21- The conpounds of the formula (111) can be pr r by a
simlar mebbosistd that described in Chem Ber., 108, 3475 @f‘%@%%ﬁ?ﬁﬁ

Al ternatively, the conpounds of the fornmula (111) where Y is cycl ohexyl 5
optionally substituted as previously defined for the definition of Y for a
conpound of the formula (1) can be prepared by catalytic hydrogenation of a
conpound of the formula: [err] 10 wherel® Y is phenyl optionally .
substituted as previously defined forﬁ é he ggove definition of Y. The
reducti on can be carried out under a n atnosphere using a suitable
catal yst, e.g. rhodi umon-arc#gona, and in a suitgihe solvent, e.g. acetic
acid. 15 The conpounds, of the forrmula (lilA may be prepared by
simlar nmethods to those descyi bydRdse {£bhsnder hydrdd®3, 3475 (1975) and
J.Org.Chem, 22, 1484 (1957).} The cQq unds of the forrmula (111) can also
be prepared as shown in Sche =) u..erB.% ()U%V)

¥
NC—CH~—X—0—P {(xxv} -
k
{Optional, where R’ is C,-Cgalkyl)
1) Base {e.qg. sodium hydride)
2} LE-{Cy:C, alkyl)
R1

!

NC——C — X QP

!

Ar

{(XXvi)

Reduction {e;g. diisobutylaluminium hydride)

R‘!
OHCML S, S POtV
A
Reduction {e.g. NaBH,}
R!
HO~—CH, m:): e Qoo (3 e P {XXViH)

Ar



-22- [err] [err] [err] -23- | p-tol uenesui phonyl chloride, pyridine
[err] V\he%&/syg;zs as previously defined for a conpound of {.}E; | a
(rrry. 5 uitabl e reaction conditions, reagents an sofven s for
carrying out any - one of the steps shown in Schene 5 wll be well-known to
those skilled in the art with reference to the Preparations herein. - 24-
Al'l of the above reactions and the prepa{$1|ons of novel starting nmaterials
used in the preceding methods are conventfonal and appropriate reagents and
reaction conditions for their perforpance or preparation as well as 5
procedures for isolating the desired| pMeRyCH acidiatdeptoe (eI NEtnOWN t o t hose

skilled in the art with reference tolliterature precedents and the Exanpl es
and

R‘l

Ar

lmndazele, optional additional acid
acceptor fe.g. K,CO,)

X—O—p (XXX)

I

I

A

R-W-COCI, acid acceptor
{e.q. tnethy!amme}

X O—p (o)

R—W O
\f? R
N? “N—CH;—C—X—O0H {Xv} -
\e/

Ar



Preparations hereto. The affinity of the conpounds of the formula (1) for
t he humanwikds/a7emept or can be determined in vitro by deter RERIER§E/63I56¢ r
ability to inhibit [3H - 1lo Substance P binding to nenbranes prepared from
the human I M cell |ine expressing the human NK[err] receptor using a
nodi fication of the nmethod described in MLean, S. et al, J.
Phar m Exp. Ther., 267, 472-9 (1993) in wiS%h whole cells were used. The

n NK2 receptor 15 can

affinity of the c unds, of formula (| _fO{ e huma
be determ n@@‘ﬁ@in&ﬂ)‘?o_ yv‘gésftf‘% TRi AFgPTENDUBLY, 1ﬁ323f°f 8@6?Mf5)ﬁtha _
hamst or | ovaly T (RULT e " e tB6eNdabig BROMECS, 4 ABMHvor | ey "°°°

met hod, V\/asné,ch@j:ngggmmmtmgg)grg@_l menbranes are prepared as
described for the previous nethod where IM cells are used instead. The

menbrane$ are 20Examplemotsuitabie plotecting] groupefPliogatijer svith mpthdds fand with a
ot or m ned TP oY S2n e TR i Eie T HIRALON TRRMGVBrIOuPE 8 STGRMn: agoni st
activity of d I ; L IR ML O by
testing theis&thl i | tngbegé\gtn%%ﬁ E?'M’ewggﬁﬁeggg ?@%,%@gﬁ%ﬂsg%e e

Subst ance PA preferrepexdmpleadfi B sdetrahydmppian-2-yhthat shn derepovediesngs can be
prepared fraom gui nea_pi 350-.600g) which are kil led by stunning and
exsangui nat FAgper Wﬁé"@)‘@gé%é’%”f%‘@ﬁ@g)ch@&# BT et saturated Witk ue and
opened g@nghgﬁ%alémoﬁ&;)é)%%l te the trachealis nuscle band. The epithelial

| ayer can t renoved rubbing the inner surface of the trachea with
a cotton 30 budSufiablepeacfcrappidiidren redgents eadisohants forrdaryiMgdsutatry cut
and nount ed under ) .
one of the steps shown in Scheme 3 will be well known to those skilled in the
art with reference to the Preparations herein.
The compounds of the formula (XXX!) can also be prepared by reacting

16  a compound of the formula (XXIX)} with a compound of the formula:

R—W,_ O
I {XXX1B

N NH

—rre—

wherein R and W are as previously defined for a compound of the formula
20 (XXX}, optionally in the presence of an additional acid acceptor, e.g. potassium
carbonate.
The compounds of the formula (OXKH) may be prepared as shown in

Scheme 4.



1g tension in organ baths containing Krebs solution (conposition: Nad
118V " %%7 KC 4.6mM  NaHCC3 25mM KH err] P err] 1. 4seMeidgosdser ]
1.2mv o.(s| r?]2 2.5mM glucose 11 nV) at 37[err]C and gassed with 95%
Oferr]/5% CJerr]. The potential action of Substance P on the NK[err]
receptor population found in this tissue can be 5 prevented by the

i nclusion of the selective NKlerr] rec%@t_or ant agoni st SR-48,968 (1 [err]M
in the Krebs buffer solution. Additionally, indomethacin (3[err]M is added
to renove the influence of endogenochemes#anoi ds. Tension changes of the.
tissue in response to cunul ative addition of the agonist Substance P are
recorded isonetrically. The potency of the conpounds of the forrmula (1) can
be 10 assessed by the magni Pkde of shift induced in the Substance P dose
response curve, using standgrti™gghi|ld analysis, follow ng 30 m nutes

i ncubation of the conmpound W_tlf the tissue. The de-epithelialised guinea
pig trachea strip preparation may al so be used to evaluate the NK2 receptor
ant agoni st activity of the co Ll RuiRhOr mul'a (1) in'vitro by
using the selective NK2 recep oﬂ%gﬁﬁt , edrltrﬁ]"f{)[err]); as the contractile
agent. For such studies, stripszaaieHooHared and nounted in organ baths as
descri bed above, using Krebs golution of the foll ow ng conposi:tion: Nad
118mM KO 4.6nM NaHCO err] 25mM KH2PO4 1.4mM MgSO err] 1.2mM CaC [err]
2.5mM glucose 11 mM indonethacin 3[err]M The potency 20 of the
conpounds may be assessed bX’E heCHzogniy ude of the shift induced in

1) Base {e.g. n-butyllithium)
2} (CH,}),SICH
3} RW-COCI

el
N“ “NCH,0C,H,

N™ "NH

\em/

l Aqueous hydrochloric acid/ethanol
o~

{0001

wherein R and W are as previously defined for a compound of the formula
(XXX,



the [[err]([err]) dose response curve, using standard Schild anal ysis,

fol | ow ngya9edid-au es i ncubati on of the conpound with the tPSITEPSSAIF0
conmpounds of the formula (1) can be tested for NK[err] receptor antagoni st
activity, in vitro, by testing their ability to antagonise the contractile
25 effects of the selective NK[err] receptor agonist senktide in the

gui nea-pig ileumusing the nethod of Maggi- et al, Br.J.Pharnmacol., 101,
996- 1000 (1990). _For human use, the caonpounds of the formula (1) can be
adni ni stered al odé&e gepqinds gfdihe famyia kil sanibeiprepated byha similanmethod th a

B ni st at ookt GBIl BB o et o - 26- For

exanpl e, they cappenatilly)itiss 65@Bo0Ras by tHe fofrilal (MW Y & &yfafoH

of
tabl ets containing such excipients as starch or lactose, or I'n capéul es or
ovul es ebt haptianah%esmbsﬂtu{ea@ﬁiprewaes!wdaﬁned(fd)rﬁhetﬂeﬁniﬁon oftY fdzes f or m of

Coent o hopSrihe ba e AR SRR BIGRAIY GANBY YA ReRhalh ol
i ntranuscul %h??o?@dséftiﬁ?tf@rﬂﬁﬂ#g y. For parenteral adm nistration, they are

best used inthe formof a sterile aqueous sol ution which nmay contain ot her
subst ances, for exanple, enough salts or glucose to nmake the sol ution
isotonic 10 wth blood. For oral and parenteral adm nistration to hunman

patients, the daily
N Y

(1A}
10
wherein Y is phenyl optionally substituted as previously defined for the above
definition of Y. The reduction can be carried out under a hydrogen atmosphere
using a suitable catalyst, e.g. rhodium-on-alumina, and in a suitable solvent,
e.g. acetic acid. "
15 The compounds of the formula (111A) may be prepared by similar

methods to those described in Chem.Ber., 108, 3475 (1975) and J.Org.Chem.,
22, 1484 (1957).

The compounds of the formula (1) can also be prepared as shown in
Schems &:



dosage |l evel of the conpounds of the formula (1) will be fromO0.01 to

20nmg/ kg (\)'Orhsﬁw,gl e or divided doses). Thus tablets or capstise®setschhe
conmpounds W I'l" contain fromlng to 1.0g 15 of active conpound for

adm nistration singly or two or nore at a time; as appropriate. The
physician in any event will determ ne the actual dosage which.will be nost
suitable for an individual patient andgpt will vary with the age, weight
and response of the particular patient. The above dosages are exenplary of
the average case. There can, of courSgheme5i ndivi dual instances where

hi gher 20 or |ower dosagg, ran aéfre nmerited and such are wi thi.n the scope
of this invention. The cgﬁ% formula (1) can al so be adninistered
intranasally or by inhalatioff and are conveniently deliveréd in the form of
a dry powder inhaler or an gsol spray presentation froma pressurised
contai ner or a nebuliser 2 Wi h thﬁkﬂﬁﬁ of a suitable propeltant, e.g.

di chl orodi f| uor onet hane, t r of | oron%thane, di chl.orotetrafl uoroet hane,
a hydrof | uor oal kane such as 1,1, 2-tetrafl uoroet hane (HFA 134A [trade
mark]) or 1,1,1, 2,3, 3, 3- hepgﬁéﬁuoropropane (HFA 227EA [trade:nark]),
carbon di oxi de or other suit é‘gas. In the case of a pressurised aerosol,
the dosage unit may be deternined 30 by providing a valve to deliver a

met ered anmount. The pressuri sedy.saBtBrigasrdetactiebul i Ser may contain a

sol ution or suspension of theg active conpound, e.g. -27-
CN
Y CO,Et
(XXX}
)
CH,Ph

1) agueous potassium hydroxide,
ethanol, microwave

2) re-esterification

Y. _CHCOEt
é {(XXXV)
H,Ph

N
{
c
! LiAIH,

Y. _CH,CHOH

OOV

CH,Ph



using a mxture of ethanol and the propellant as the solvent, which

addi t i onal“l'@ BY¥Atain a lubricant, e.g. sorbitan trioleate. éEﬂ-?ﬂF’B%SO%md
cartridges 5 (nade, for exanple, fromgelatin) for. use in an inhaler or
insufflator may be fornmulated to contain a powder m x of a conpound of the
formula (1) and a suitable powder base S#Iﬁh as | actose or starch. Aerosol
formul ations are preferably arranged so™+¥at each nmetered dose or "puff' of
aerosol contains from 20gg to ICDQ ig of a corrpound of formula (1) 10 for
delivery to the patient. Th{ ral |l daj se with an aerosol will be in
the range of from20[err]g {o gﬂﬁ‘”‘ﬁﬁ?’@?%ﬁﬁ“‘ﬁ@%&ﬁ‘%ﬂ%ter ed in a single
dose or, nore usually, in divided doses throughout the day. Alternatively,
t he conpounds of the formul@ (I) can be admnistered in the formof a
suppository or pessary, or yhey may be applied topically in the 15 form of
a lotion, solution, cream ointnment or dust: ‘-povvder For exarrpl e, they
can be incorporat ed into -@ crggra}pgnssgt' . ueous .enul.si.on of

pol yet hyl ene gl ycol s or bar’affl n? or f" caﬁ be incorporated, at a
concentration of from1 t 10% by wei ght into an ointnment. consisting of a
white wax or white soft paraffin base together V\ngm gh stabilisers and
preservatives 20 as nmay belrequired. The conpounds of 'the formula (1) may
al so be transdernmally adm r@gbﬁred by the use of a skin patch. It is to be
appreci ated that reference td treatnent includes curative, palliative or
prophylactic treatnent. Thu the invention further provides:- 25 (i) a
phar maceuti cal conposition r| S| conpound of the formula (I)
together with a pharnmaceuti aI %’”egfn'geﬁ?abl e diluent or carrier;

Y
Y

(‘5] @oscz
N® (xxxwm

CH,Ph

Catalyhc hydrogenatfon
{e.g. paltadium-on-carbon}

N
(m

wherein Y is as previously defined for a compound of the formula (Hl).
5 Suitable reaction conditions, reagents and solvents for carrying ocut any -
one of the steps shown in Scheme 5 will be well-known to those skilled in the

art with reference to the Preparations herein.



(1) a conmpound of the fornmula (I) or a pharmaceutically acceptable
conposi t igaRedfgsof , for use as a nedicanent; (iii) the usermapssassmnpound
of the formula (1), or of a pharnmaceutically 30 accept abl e
conposition thereof, for the manufacture of a nedi canent for -28- the
treatnment of a disease by producing an antagoni st effect on a tachykinin
receptor or on a conbination of tachykizs-n receptors; (iv) wuse as in (iii)
where the antagoni st effect is on the human NK[err] and NK[err] 5
t achyki ni n r ecepticifdhe @bpve repotions and the prgpasatigns/gf ndvel staring di sease is an
I nf | ammat ory .di.sease S %rt\ as arthrit{s psori asi thma or inflammatory

I

asi a
bowel  di sedREeNES IR TG BircRdind el s RSP T HOPALANS APRMORSIay | ot y.

d : . : ) . . h
Pl ot orefeeiRE and BECRYESHAdhs fBr B AettorfiaRe of Brendiatiod g Wieds o1
gast r o- bes ppbemhabs fafisolating thecddsiiedquatiicts mdlbbe evalllikniosyrolo tRosd Bkiledi sease,

a di sease caysed by Helicobacter | ori or anothe ease-positive G am
negative bdting 8 wWith rgfegace %\‘tefﬁé@pr&f-’%@?&ﬁ“gﬁé%%§mm¢ nence,

hyperrefleprg erat@ﬁﬁi)géi’ﬁ’ a pul nonary di sorder such as chronic obstructive
ai rways di seage, an ’ all ergy such as eczemm, contact dermatitis,

at opi ¢ der mat i t iThecaffiniy of theTontbdunderos ensidrinvid §) foF 8% RehaRegh, as to
poi son ivy, a peripheral neuropathy such as di abetic neuropathy, neuralgia,
causal gi a, reesmieutambadetirmiyed i m{:q by determining their ability to inhibit [3H]~
10 Substance P binding to membranes pr_epared from the human IMS cell line
expressing the human NK, receptor using a modification of the method
described in MclLean, 8. et &/, J. Pharm.Exp.Ther,, 287, 472-8 {1893) in which
whole cells were used.
The affinity of the compounds of formula () for the human NK; receptor
15  can be determined in vitro by determining their ability to compete with [*H]-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 IMS cells are used instead. The membranes are
20 incubated (80 min, 25°C) with [*H}-NKA and with a range of concentrations of
the test compound. Non-specific binding is determined in the presence of
10uM NKA,
The NK; receptor antagonist activity of the compounds of the formuia (1)
can he determined in vitro by testing their ability fo antagonise the contractile
25 effects of Substance P in de-epithelialised guinea pig tracheal strips. Tissues
can be prepared from guinea pigs (350-600g) which are killed by stunning and
exsanguination. The excised trachea is cleared of connective tissue and
opened longitudinally, opposite the trachealis muscle band. The epithelial !aye? -
can then be removed by rubbing the inner surface of the trachea with a cotton
30 bud. Strips of approximately 4 cartilage bands wide are cut and mounted under

1g tension in organ baths containing Krebs solution {composition: NaCl 118mM,



burn, herpetic neural gia or post-herpetic neural gia, enesi
m grai ne 8YO8¥EP& or chronic pain; 20 (vi) a nethod of t}ggﬁﬁé%ﬁg? a
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Crgcgrscie%iois r%!sztsr’%gti&.vﬁe %o?eei{éypé}%glcompaunds of the formula () can be
assessed by the magnitude of shift induced in the Substance P dose response
curve, using standard Schild anaiysis,' following 30 minutes incubation of the
compound with the tissue.

The de-epithelialised guinea pig trachea sirip preparation may alsc be
used to evaluate the NK, receptor antagonist activity of the compounds of the
formuia (1) in vitro by using the selective NK; receptor agonist [B«Aias]NKA{,;_w}
as the contractile agent. For such studies, strips are prepared and mounted in
organ baths as described above, using Krebs solution of the following
composition: NaCl 118mM, KCI 4.6mM, NaHCO,; 25mM, KH,PO, 1.4mM,
MgSO, 1.2mM, CaCl, 2.5mM, g!ucoée 11mM, indomethacin 3uM. The potency
of the compounds may be assessed by the magnitude of the shift induced in
the {{3~Afa8]NKA(4_,O, dose response curve, using standard Schild analysis,
following 30 minutes incubation of the compound with the tissue.

The compounds of the formula (1) can be tested for NK; receptor
antagonist activity, in vitro, by testing their abifity to antagonise the caﬁtracti!e
effects of the selective NK; receptor agonist senktide in the guinea-pig ileum
using the method of Maggi et al, Br.J.Pharmacol., 104, 986-1000 (1890).

For human use, the compounds of the formula (1) can be administered
alone, but will generally be administered in admixture with a pharmaceutical o
carrier selected with regard to the intended route of administration and standard

pharmaceutical practice.



neur opat hy such as di abetic neuropathy, neural gia, causalgia, painful

neur opat hywo s@/stasen, herpetic neural gi a or post-herpetic nSGTERIPAISENESI S,
cough, mgraine or acute or chronic pain; and 15 (i x) a conpound of the
formula (11), (XI), (XI1), (XI1), (XIV), (XV), (XXII1), (XXX) O (XXXI)
with the proviso that for a conpound of the formula (XXI11), when Rerr] is
Hand "'"'CC3 al kylene" is CH2, then Ar28s, not 2-chl orophenyl or

2, 4-di chl orophenﬁzl ., The following Examples illustrate the preparatioh of
t he conpounds of Femexamgpiguingy@an e agminixlersdhpraly prsublingugly indherfpre 1

[err] O [er : 3 . =
, 4-di chl or o‘éﬁh%&ﬁ%vg&ﬁ%n?@éagfﬁé#’ﬁﬁ%e%é%?ﬁq %'88‘?8?&‘”1’!‘ (i?lpfgl&ﬁtcéne (0.719)
(see Prepargjuiigs eitder #68e br Phatmbaurewitd extipientsOosfthe (66 of elpfifey. 10
Chem, 22, 1484, (1957)) were dissolved in acetonitrile (I10nl) and the

m xt ur e Sheasaiutiensder suspenaions aontginiog flevoming eotalewringagentenoved under
reduced pressure}.and thg r.esutl ti rg resi#ju? di ssokveq i n_di chl or omet hane
before rempval of ehEAR BRJliREeq Ratpnterally, for example, intravenously, -

intramuscularly or subcutaneously. For parenteral administration, they are best

s ¥ )

used in the form of a sterile aqueocus solution which may contain other ~
substances, for example, enough salts or glucose to make the solution isotonic
10 with blood.

For oral and parenteral adminisfratign to human patients, the daily
dosage level of the compounds of the formula (1) will be from 0.01 to 20mg/kg
{in single or divided doses).

Thus tablets or capsules of the compounds will contain from 1mg to 1.0g

15 of active 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

26 or lower dosage ranges are merited and such are within the scope of this
invention.

The compounds of formula {{) can also be administerad intranasally or
by inhalation and are conveniently delivered in the form of a dry powder inhaler
or an aerosol spray presentation from a pressurised container or a nebf.s!iser

25  with the use of a suitable propellant, e.g. dichlorodiflucromethane,
trichloroflucromethane, dichlorotetrafluoroethane, a hydrofiucroalkane such as
1,1,1,2-tetrafluorosthane (HFA 134A ftrade mark]) or 1,1,1,2,3,3,3-
heptaflucropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable
gas. Inthe case of a pressurised aerosol, the dosage unit may be determined

30 by providing a valve to deliver a metered amount. The pressurised container or

nebuliser may contain 2 solution or suspension of the active compound, e.g.



reduced pressure. The residue was chromatographed on silica gel eluting

Wi th a somasts7gizadi ent of 95:5 changing to 85:15, by vol uRel/EP98/03508

di chl oronet hane : nethanol to give the 15 product as a white foam This
was then triturated with diethyl ether, filtered and dried at room
tenperature under reduced pressure to give '

4- phenyl - 1- (3-[ 3, 4-di chl or ophenyl ] -

4-12- (3, 5-di met hyl benzoyl )i m dazol - 1-yl | %gyl)quinuclidinium )

met hanesul phonate (0.71g) as a white sof+td. [err]H NVR (CDCl[err]): [err] =

505 875 (hin ¢ ivkyfe of Sifino) dnd thel brpllantds wié Silveht Bhich taag o/ *Ls
2.22-2.50 ( Wkditionallppontdioanobridant 6lg SSerbitan GicldateN Cépfifes ancli\l carStfi%%%/%

Clerr]Herr]C[err]Nerr]Jerr]S requires C, 61.70; H, 6.18;
-31- Exafipl dgage; Praxempesmdsiain foruseain avinhgler s insffiatoRnayiies (Tabl e

that of ExalpeptaiElRprine Baradl b % Eap0RS SEme ol B ong
75- 84 and BQUQ??l%&eMWAL&Hi%&QHOQE@s?érch,he starting materials. TABLE
1 Exanple Stafting R-W Anal ytical Data

Aerosol formulations are preferably arranged so that each metered dose
or “puff’ of aerosol contains from 20ug to 1000ug of a compound of formula (1)
10 for delivery {o the patient. The overall daily dose with an aerosol will be in the'
range of from 20ug to 20mg which méy be administered in a single dose or,
more usually, in divided doses throughout the day.
Alternatively, the compounds of the formuia (1) can be administered in
the form of a suppository or pessary, or they may be applied topically in the
15 form of a lotion, solution, cream, cintment or dusting powder. For example,
they can be incorporated into a cream consisting of an aqueols emulsion of
polyethylene glycols or liquid paraffin, or they can be incorporated, at a
concentration of from 1 to 10% by weight, into an ointment consisting of a white
wax or white soft paraffin base together with such stabilisers and preservatives
20  as may be required. The compounds of the formula (i) may also be
transdermally administered by the use of a skin paich.
It is to be appreciated that reference to treatment includes curative,
palligtive or prophylactic treatment.
Thus the invention further provides:-
25 () a pharmaceutical composition comprising a compound of the formula (1)
together with a pharmaceutically acceptable diluent or carrier;
(il  a compound of the formula (I} or a pharmaceutically acceptable
composition thereof, for use as a medicament;
(i)  the use of a compound of the formula (1), or of a pharmacsutically

30 acceptable composition thereof, for the manufacture of a medicament for



no. . material Prep.no. 2 75 [err] H NVR(CDCl[err]):

[err] =7. ‘,Qg@g,s.fbn,z(lsH [err] m, 4.80-4.97 (2H, mMecrakpd9oike®d (7H,
n), 3.38- (1H, m, 2.97-3.10 (1H, m, 2.84 (3H, s), 2.40-2.59 (2H, m,
2.23-2. 34 (9H rr) 2.09 (3H, s) ppm Found: C, 61.70; H, 6.01; N, 6.00..
Cerr]Herr]Cllerr]Nerr](Jerr]S. 1.00 nol Herr]Orequires C, 61.70; H,
6.18; N, 6.00% 3 76 H NVR (CDCl[err]): [err] =
7.21-7.59 (13H, m, 7.11 (1H, s), 4.89 %%H dd), 4.75 (1H, dd), 3.55--3.85
(7H, m, 3.30- 3.the trertmen; of 2dBase by prédticing an%rﬁdgdrﬁekﬂ,ef@ctoﬁél'z 62 (8H,

Found: G 55.35; H 4.86;, N, 5.48. -
g er1H e?‘r’]” c  dee TR TpRPY ptpaAaosloaton ol tahyninesedors. requi res C

PR ot 1P, e B P e e oo oGl e A arg N1
5 tachykinin receptors;

(v}  useasin (ii) or (iv) where the disease is an inflammatory disease such
as arthritis, psoriasis, asthma or inflammatory bowel disease, a central
nervous system (CNS) disorder such as anxiety, depression, dementia
or psychosis, a gastro-intestinal (G1) disorder such as functional bowel

10 disease, irritable bowel syndrome, gastro-oesophageal reflux, faecal
incontinence, colitis or Crohn's disease, a disease caused by |
Helicobacter pyiori or another urease-positive Gram negative bacteria, a
urogenital tract disorder such as incontinence, hyperreflexia or cystitis, a
pulmonary disorder such as chronic obstructive airways disease, an

15 allergy such as eczema, contact dermatitis, atopic dermatitis or rhinitis, a
hypersensitivity disorder such as to poison ivy, a peripheral neuropathy
such as diabetic neuropathy, neuralgia, causalgia, painful neuropathy, a
burn, herpetic neuralgia or post-herpetic neuralgia, emesis, cough,
migraine or acute or chronic pain; |

20 (v} amethod of treatment of a human to treat a disease by producing an
antagonist effect on a tachykinin receptor or on a combination of
tachykinin receptors, which comprises treating said human
with an effective amount of a compound of the formula (1) or with a
pharmaceutically acceptable composition thereof,

25 {vii)y amethod és in {vi) where the antagonist effect is on the human NK; and
NK, tachykinin receptors;

{(vii) a method as in (vi) or (vil) where the disease is an inflammatory disease

such as arthritis, psoriasis, asthma or inflammatory bowel disease, a



m, 3.52-3.85 ((10H, m), 3.32-3.49 (IFH, m), 3.00-3.12 (1H ni), 2.82 (3H

, 2.42- m, 2.20-2.38 (9H, Found: C, 5 86; N,
g) 67. éﬁ?ﬁérr] Cl[err]Nerr]g (err] Sm Opgmm)l OlIﬂl[]err] 0. %;%/%Pyz%?bss@n

CH err]C[err] requires C, 59.29; H 5.84; N 5 71% 5

[err]HHNWR (CDCl[err]): [err] = 7.60 (1H, d), 7.21-7.42 (10H, hn') 7.09 (1H,
s), 6.89 (1H,t), 4.82 (1H, dd), 4.57-4. i% (3H, nm, 3.58-3.84 (7H, :
3.41-3.52 (1H m, 3.22 (2H, t), 3.02-3"14 (1H, m, 2.81 (3H, s), 2.20-2.55

(8H m ppm FourfitraCnef@us3ystem FCNS) dorderich as anxiety, depression,
Clerr]Herr]Cl[err]Nerr]Jerr]S. O 3 nol CH[errlCl[err requires C, 60. 38;
H 5.53; N, 5.gxementia or psychesis, a gastro-intestinal (Gl) disqrder pueiNgR (CDCL[ err]

(5H 1), 7 a5 ( dupSlgnal pbiigl dgpals, kel gl siflarmfe gabOlpesbprdpen m?) o

g: 22: 2? ?go( (2 LT f‘%}lux %a@éa!@n@nthén?’e éﬂ!ms %f 27ohds QReadl, a BoeatelSikdl

by Helicobacter pyiori or anather urease—posatwe Gram negative
bacteria, 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, atopic dermatitis
10 or rhinitis, & hypersensitivity disorder such as to paison'ivy, a peripheral
neuropathy such as diabetic neuropathy, neuralgia, causalgia, painful
neuropathy, a
burn, herpetic neuralgia or post-hemetic neuralgia, emesis, cough,
migraine or acute or chronic pain; and
15 (ix) a compound of the formula (1), (XI), (XI1), (Xith), (XIV), (XV), (XXHiD,
(XXX or (XXX1).
The following Examples illustrate the preparation of the compounds of

Y

the formuda (1)~

"THIS SHEET HAS BEEN
REPLACED




Found: C, 64.08; 11, 5.68; N, 5.90. C[err]H[err]Cl[err]N[err]O[err]S05
nol H[err]Oreqwres C, 63.95; H 5.65;, N, 5.89% 7

Cl sF whessidk NVR (CDCl[err]): [err] 8.41-8.52 (2H, ni’;’:TIEPSEZGZ(SQQ-I, s),
7.11-7.42 (10H, nm), 4.72-4.89 (2H, in), 3.60-3.89 (7H, m, 3.31-3.46 (1H,
m, 2.97-3.09 (1H, n), 2.85 (3H, s), 2.42-2.59 (2H, nm), 2.21- 2.39 (6H m
ppm Found: C, 56.15; H 4.88; N, 5.77.
C[err]H[err]Cl[err]F[err]N[err]CIerr]S-3(D-5 nmol Herr]Orequires C, 56.08;
H 4.84; N 5.61% -33- 8 H NVR
(CDCl[err]): [err] 7.05-7.44 (13H, M-4 94 (2H m, 3.61-3.89 (71,
in), 3.38-3.71 (I i | W . 22-2.69
(10H, m, 1.63- 0.
C[err]H[err]Ci[err]Qerr] y1ihen ¥

1-Methanesulphonyloxy-3-(3 4-dichlorophenyl)-4-[2-(3,5-dimethylbenzoyl)imidazol-1-
yi}-butane (0.71g) (see Preparation 74) and 4—phenquuinuc1_idine (0.32g) (see 3. Ofg.

10 Chem., 22, 1484, (1957)) were dissolved in é.cf_etonitrile {10m]l) and the mixture heated
under reflux for 4 hours. The solvent was removed under reduced pressure and {he
resulting residue dissolved in dichloromethane before removal of the solvent under
reduced pressure. The residue was chromatographed on silica gel eluting with a solvent
gradient of 95:5 changing to 85:15, by volume, dichloromethane : methanol to give the

15  product as a white foam. This was then triturated with diethy! ether, filtered and dried
at roora temperature under reduced pressure to give 4-phenyl-1-(3-[3,4-dichlorophenyl}-
4-12-(3,5-dimethylbenzoyl)imidazol-1-yl}butyDquinuclidinium methanesulphohate
(0.71g) as a white solid.
1H~NMR (CDCly): 8=7.62 (2H, 5}, 7.16-7.41 (10H, m), 7.11 (1H, s}, 4.66-4.86 (2H,

20 m), 3.52-3.81 {7H, m), 3.32-3.47 (1H, m), 2.91-3.08 (1H, m), 2.82 (3H, s}, 2.22-2.50
{144, m) ppm. ~ -
Found: C, 61.53; H, 6.17; N, 6.03. C3¢H,;CLN,0,8 requires C, 61.70; H, 6.18; N,
5.99%. o



9 [err]H- NMR (CDCl [ er
778786 m, 7.21-7.40 (9H, m, 7.11-7.
(1H, dd), % 9é’§79(71H dd), 3.60- 3.85 (7H, m), 3.37-3.49
(1H, m, 2.79-2.90 (7H, m, 2.40- 2.51 (2H, nm), 2.22-2.36
(4H, br. s) ppm Found: C, 63.90; H, 6.25; N, 6.05.
C[err]H[err]CI[err]N[err]OS 0. 25 nol rr]Orequires C, 63.99; H, 6.15;
N, 5.89% 10 83 H-NI\/R(CDéi[‘err]) [err] = 7.24-7.46 (11H,
m, 7.08 (1H, s), 691(1H d, 4.8 4.72 (1H, dd), 3.64-3.88
(10H, m, 3.15-3.46 (1H, n) 3073%? Hﬁ % 2.88 (3H, s), 2.46-2.56
(2H, m, 2.26- 2.40 (6H, ppm 11 _ 84 [err]H-NVMR (CDCl[err]): [err]
= 6.94-7.49, (14H, H,. dd), . 4. 3.84 (10H, m,
3.36-3.49 ( ﬁwpé%‘dé@fa‘gé’%ﬁ"{’%"g% %ﬁd@? I)Q%ngn%éfemﬂam ppm
Found: G 58. 80 H 5.68; N, 5.88. C[err]H[err]Cl[err]N[err]qerr]S 0.5
nmol Herr]Orequires C, 58.87; H 5.38;, N 6.06%

N \,__-;j MeS0,

]

r]): [e =
1 4. 80
(%’(f’% 7982 3. 11

, 1.82

Cl

were prepared by a similar method to that of Example ! using the appropriate mesylate
15 (see Preparations 75-84 and 86-90) and 4-phenylquinuclidine as the starting materials.

TABLE1

Example | Starting | R-W- Analytical Data
no. material
Prep.no.

2 75 He "H-NMR (CDCls): 8 = 7.03-7.41 (13H,
e m), 4.80-4.57 (2H, m), 3.59-3.84 (7H,
m), 3.38-3.50 (1H, m), 2.97-3.10 (1H,
m), 2.84 (3H, s), 2.40-2.59 (2H, m),
2.23-2.34 (9H, m), 2.09 (3H, s) ppm.
Found: C, 61.70; H, 6.01; N, 6.00. .
C36H4 CLN;0,8. 1.00 mol H,0 requires
. C, 61.70; H, 6.18; N, 6.00%.
3 76 RN "H-NMR (CDCls): § =7.21-7.59 (13H,
P m), 7.11 (1H, ), 4.89 (1H, dd), 4.75
(1H, dd), 3.55-3.85 (7H, m), 3.30-3.42
(1H, m), 2.99-3.11 (1H, m), 2.84 (3K, s),
2.21-2.62 {8H, m) ppm. o
Found: C, 55.35; H, 4.86; N, 5.48.
C35H35C12F3N3058. 0.4 mol CH2C12
requires C, 55.03; H, 4.93; N, 5.43%.




12 86 [err]H-NWR (CDCl[err]): [err]=7.72(1H, d), 7.55-7.66
(2H, m, "7.20-7.49 (10H, i), 7.09 (1H, s), 4.94 (1H, dd), 4.72 (1H, ~dd),
3. 60- 3. 85womds7Ie, 3.30-3.42 (1H, n), 3.05-3.18 (1H m), ZFHEERSMRSE)
2.36-2.59 (2H, m, 2.21-2.32 (6H, i) ppm Found: C 57.41; , 5.13; N, 5.79.
Clerr]Herr]C[err]Flerr]Nerr]Jerr]S. 0.5 nol Herr]Oreqires C, 57.46;
H 5.10; N, 5.74% PCT/ EP98/ 03500 -34- 13 87 [err] H NVR
(CDC13): 8=7.20-7.46 (10H, n), 6.91-7.1682%4H, i), 4.83 (1H dd), 4.43-4.68
(2H, m, 3.66-3.90 (7H, m, 3.32-3.48 (1H, m, 3.15-3.31 (1H, m, 2.42-2.58

2H, , 2142-2.356 H, mi. k-1, 21 ; Found, 3] H ‘
: 97; m)N, S AR VAT o R néﬁlﬂ%r@?@%)e@*@e‘%gfﬂ@ 6.11; N,
5 86% O m), 7.01-7.16 (3H, m), 4.72-4.92 (24,

. _ m), 3.52-3.85 (10H, m), 3.32-3.49 (IH,

m), 3.00-3.12 (1H, m), 2.82 (34, s),
2.42-2.56 2H, m), 2.20-2.38 (9H, m)
Ppm.
Found: C, 59.25; H, 5.86; N, 5.67.
C35H41C12N3053. 0.5 mol I‘Izo. 0.3 mol
CH,Cl, requires C, 59.29; H, 5.84; N,
5.711%.
5 78 "H-NMR (CDCl3): & = 7.60 (1H, ),
7.21-7.42 (10H, m), 7.09 (1H, s}, 6.89
(1H,1),4.82 (1H, dd), 4.57-4.71 3H,
m), 3.58-3.84 (7H, m), 3.41-3.52 (1H,
m), 3.22 (2H, 1), 3.02-3.14 (1H, m), 2.8}
(3H, s), 2.20-2.55 (8H, m) ppm.
Found: C, 60.32; H, 5.66; N, 5.88.
C36}I39C12N3055. 0.3 mol CH2CIZ
requires C, 60.38; H, 5.53; N, 5.82%.
"H-NMR (CDCR): 6 = 8.79 (1H, ),
8.11 (1H, d), 8.00 (1H, d), 7.89 (2H, 1),
17.51-7.64 2H, m), 748 (1H, s}, 7.19- -
7.40 (9H, m), 4.71-4.90 (2H, m), 3.59- -
3.80 (7H, m), 3.03-3.51 (14, m}, 2.99- -
3.09 (1H, m), 2.88 (3H, s), 2.42-2.55
(2H, m), 2.22-2.38 (6H, m) ppm.
Found: C, 64.08; H, 5.68; N, 5.90.
Ci3HaoClLN,G,S 0.5 mol H,O requires
C, 63.95; H, 5.65; N, 5.89%.
"H-NMR (CDCly): 6 = 8.41-8.52 (2H,
m), 7.51 (1H, s), 7.11-7.42 (10H, m),
4,72-4.89 (2H, m}, 3.60-3.89 (7H, m),
3.31-3.46 (1H, m), 2.97-3.09 (14, m),
2.85(3H, 5), 2.42-2.59 (2H, m), 2.21-
2.39 (6H, m) ppm.
Found: C, 56.15; H, 4.88; N, 5.77.
C35H35C12F4N304S. 0.5 mol Hzo
requires C, 56.08; H, 4.84; N, 5.61%.
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14 88 El Th-NMR (CDCI3): S = 7.15-7.41 (13H, nn),
7.06 (11H, s), 4.80-4.91 (2H, m, 3.59-3.86 (7H, |) 3. 34- 4?

3. 00- 3. 12“"’@52?/57??‘)2 2.83 (3H s), 2.40- 2.66 (41, , 2.21- ‘%’@’z’“ é’rlif%“n)
1.15 (3H, t) ppm Found: C 62.45; H, 6.11; N, 6. 13 C36H42C12N304S.

nol CH202 requires C, 62.14; H 5.96; N 6.01% 15 89
"1 H-NMR (CDC13): 8:6.83-7.53(19H g; 4.79 (1H, dd), 4.55 (iH, dd),
3.43- . | 3.72 (7H, m,; 3.03- 330 (211, m, 2.81 (3H s),

2.09-2.49 (8H, i) ppm Found: C _63. 02: H 5 55; N 5. 72. C40—|44C12|\l3b58.

0.25 nol CHE2C2 reqBires G ng (13
W i gé ’46 (11H,
1H m,

H NMR (CDCi3): 5 7408-7.40

d, 4.29 (1H, d), 3.48-3.7

) ( ) bﬁﬁcﬁ Ii:lm |310153 G%{IHJ .19,
my), 2.76-2. 91 (5H, m), 2226468 flém,c 61. 66;

2.79 (3H, $), 2.15{2.39 (8
C35H39C12NB04S. 0.2 nol CHR@
H 5.79; N} 6.13% m), 1.63-1.86 (4H, m) ppm.

Found: C, 64.11; H, 6.30; N, 6.00.
Cgsm3C12N304S requires C, 64.4{}; H,
6.12; N, 5.93%.

9 82 ‘ "H.NMR (CDCly): 5 = 7.78-7.86 (2H,
m), 7.21-7.40 (9H, m), 7.11-7.16 (2H,
@ m), 4.80 (1H, dd), 4.68 (1H, dd), 3.60-

3.85 (7H, m), 3.37-3.49 (1H, m), 3.02-
3.11 (1H, m), 2.79-2.90 (7H, m), 2.40-
2.51 (2H, m), 2.22-2.36 (6H, m), 1.82
(4H, br. s) ppm.

Found: C, 63.90; H, 6.25; N, 6.05.
C38H43C12N304S. 0.25 mol HzO I‘equires
C, 63.99; H, 6.15; N, 5.89%.

"H-NMR (CDCly): 6 = 7.24-7.46 (11H,

Me

i

° O m), 7.08 (1H, 8), 6.91 (1K, d), 4.89 (1H,
o | dd),4.72 (1K, dd), 3.64-3.88 (10H, m),

Me

e

10 83

3.15-3.46 (1H, m), 3.07-3.17 (1H, m),
2.88 (3H, s), 2.46-2.56 (2H, m), 2.26-~
2.40 (6H, m) ppm.

"HNMR (CDCl3): & =6.94-7.49 (14H,
m), 4.90 (1H, dd), 4.70 (1H, dd), 3.61-
3.84 (10H, m), 3.36-3.49 (1H, m), 3.09-
3.20 (1H, m), 2.82 (3H, s), 2.22-2.59
{84, m) ppm.

Found: C, 58.80; H, 5.68; N, 5.88.
C35H30CLN3 0,8, 0.5 mol H,O requires
C, 58.87; H, 5.38; N, 6.06%.

12 86 ¥ "H-NMR (CDCL): 6 =7.72 (1H, d),
;@ 7.55-7.66 (2H, m), 7.20-7.49 (10H, m),
7.09 (1H, s), 4.94 (1H, dd), 4.72 (1H,
dd), 3.60-3.85 (7H, m), 3.30-3.42 (1H,
m), 3.05-3.18 (1H, m), 2.86 (3H, s}, ~—
2.36-2.59 (2H, m), 2.21-2.32 {68, m)
ppm.
Found: C, 57.41; H, 5.13; N, 5.79.
C35H35C12F3N304S. 0.5 mOI I’izo
requires C, 57.46; H, 5.10; N, 5.74%.

i1 84




_ 3_5_.“.

ther"r] chloride 5 F3C [err] |

, 4-di chl orophenyl ) 4- {2-[3, 5-
bi s(triflygsgemyhyl)benzoyl]im dazol -

- Met hanesul phonyl oxy-3 -

(3

Og. Chem, 22,

1-yl }butane (0.7Q) (BG'B’EP?&fpaﬁﬂatlon
85) and 4- 10 phenyl qui nuclidine (0.32g) (see J.

1484, (1957)) were dissolved in acetonitrile (10m) and the m xture heat ed

under reflux for

18 hours.

The sol vent was renoved under

reduced pressure

and the resulting residue dissolved in-dichl oronet hane and washed tw ce

with 2N aqueous hydrochloric acid sol ution.

dried over
15 press
eluting w

(0.379) as
8.04 (1H,

3.70-3.98
i), 2.23-2
Cerr]H er

) |

(7H, m),
40 (6H,
F1Cl[err

met hanol
- di chl or
) benzoy
foam 2
(1H, s)
3. 80- 3.

m ppm
| Flerr] N

| 11 m dazol
0
, 7.14-7.41
93 (1H, m,
Found: C,
[err]O 1.0

-1
[err] H Nl\/%y‘i L

G
q

The organi ¢ phase was

4.43-4.68 (2H, m), 3.66-3.90 (m m),
iz%.@s(m m), 3. 1533}'% T
err

]
a‘?' ﬁ;)}ml 58 )69

(%d it
€30 ChiV;05% 8:25 ol 5L,Oxequires
Oyell 98] Hy 6.] DN,.e&R6%.es C, 56.

giNzﬁ(hb 2.62

t hén

e the-sol-vent—renoved-tndes r educed
wasNMEE SRl iapRal-Totb G0H; ¢

:{ s BADGL 0y(4Ho 9 04,83 (LH, k), v o

h gel
e,

bri de
(2H, s),
(211, -

12;

14

88

Et

O

H-NMR (CDCly): § = 7.15-7.41 (13,
m), 7.06 (1H, 5), 4.80-4.91 (2H, m),
3.59-3.86 (7H, m), 3.34-3.49 (14, m),
3.00-3.12 (1H, m), 2.83 (3H, 5}, 2.40-
2.66 (4H, ), 2.21-2.35 (6H, m), 1.15
(3H, t) ppm.

Found: C, 62.45; H, 6.11; N, 6.13.
C35H41C12N304S. 0.2 mol CH2C12
requires C, 62.14; H, 5.96; N, 6.01%.

15

89

H~NMR (CDCl3): 6= 6.83-7.53 (194, -
m), 4.79 (1H, dd), 4.55 (1H, dd), 3.43- -
3.72 (7H, m), 3.03-3.30 (2H, m), 2.81
(3H, 5), 2.09-2.49 (8H, m) ppm.
Found: C, 63.02; H, 5.55; N, 5.72.
CyoH 4 CLN;058. 0.25 mol CH,CL,
requires C, 62.95; H, 5.45; N, 5.47%.

16

90

0
0

“H-NMR (CDClg): & = 7.08-7.40 (15H,
m), 4.74 (1H, dd), 4.61 (1H, dd), 4.46
(1H, d), 4.29 (1H, d), 3.48-3.71 (7H, m),
3.14-3.28 (1H, m), 2.88-3.04 (1H, m),
2.79 (3H, 8), 2.15-2.39 (8H, m) ppm.
Found: C, 61.41; H, 5.68; N, 6.19.
C35H39C12N3O4S. 0.2 mol CH;]_CIZ

reguires C, 61.66; H, 5.79; N, 6.13%.



H 4.58;, N, 5.61% -36- Exanple 18. 4-Phenyl -

-(3(9)-[3.4- drclorophenvl] 4-12 -(1 .2.3 4- tetrahydro 5nap dazol -
ybut yl ) quRSB{S#Ri um met hanesul phonate 5 0 [err] 1 PEA) sl 00

- Met hanesul phonyl oxy-3(S) - (3, 4-di chl orophenyl)-4-2-( 1 ,2,3,4-tetrahydro-5-
napht hoyl )i m dazol - 1-yl ] but ane (0.82g) (see Preparation 105) and

4- phenyl qui nuclidine 10 (0.35g) (see J. 38X 0. Chem, 22. 1484, (1957)) were
di ssolved in acetonitrile (1Gi) and the“m xture heated under reflux for 4
hours and then left to stand at room Ewggyure overni ght. The sol vent was
renoved underreduced pressure and t he resi due chronatographed on silica gel
el uting w t d-Bhapilae Grdckion ¢ S+hgeind ety ibey i)

di chi ororrethane : rreth ol to |ve t he product as a vvhrte f oam Thrs was 15
di ssol ved i n¥g LHovahane iilE er ed and the sol vent renmoved fromthe
filtratego grve 4 phenyl I -(3(5)-[3,4-dichlorophenyl]-4-[2-( 1

, 2,3, 4-tétrahydrg:- 5- napht hoyl )i m dazol - 1- yl]hutyl)quinuclidinium

met hanesul phonatFé:(O. 79) as a white powder. H NWR (CDC13): 8 = 7.05-7.44
(13H, m, 4.80-4,. (211, i), 3.61-3.89 (7H, m . 38- 3.71 (IH, m,

3.01-3.12 (1H, 176-2.91 (5H, n), 2.22-2.6¢ (1bH, ny, 1.63- (4H, 20
M ppm O CF 0~/ &,
\)\ O, _Me ; N
TN ,‘5.} N/ N
N 0" Y% —— 5 N_ o
a
K\K\
O i}
G Ci

1-Methanesulphonyloxy-3-(3 ,4-dichlorophenyl)4~ {2-[3,5-
bis(trifluoromethyl)benzoyljimidazol-1-yl} butane (0.7g) (see Preparation 85) and 4-

10 phenylquinuclidine (0.32g) (see J. Org. Chem., 22, 1484,(1957)) were dissolved in
acetonitrile (10ml) and the mixture heated under reflux for 18 hours. The solvent was
removed under reduced pressure and the resulting residue dissolved in dichloromethane
and washed twice with 2N agueous hydrochloric acid solution. The organic phase was
then dried over anhydrous sodiwm sulphate and the solvent removed under reduced

15  pressure to give a residue which was chromatographed on silica gel eluting with a
solvent gradient of 95:5 changing to 90 :10, by volume, dichloromethane : methanol to
give 4-phenyl-1-(3-[3 4-dichlorophenyl}-4-{2-[3,5-
bis(trifluoromethyDbenzoyllimidazol- -yl } butyquinuclidinium chloride (0.37g) as a
white foam.

20 'H-NMR (CDClLy): 5= 8.69 (2H, 5), 8.04 (1H, 5), 7.54 (1H, 5), 7.14-7.41 (9H, ), 4.76-

4.96 (2H, m), 3.70-3.98 (7H, m), 3.80-3.93 (1H, m), 3.10-3.21 (1H, m), 2.49-2.62 (2H,-
m), 2.23-2.40 (6H, m) ppm.

Found: C, 56.34; H, 4.53; N, 5.55. C35H,,CLFgN;0. 1.00 mol H,0 requires C, 56.12;
H, 458; N, 5.61%.



Found: C, 63.81; H 6.20; N, 5.99. (err]Herr]Cl[err]Nerr](err] -requires
C, 64.40; H 6.12; N, 5.93% 00 -37- Exanple 19 0 [err] This conmpound
was prepagedsisieran anal ogous fashion to Exanpl e 18 usi ng PCT/EP98/03500

met | hanesul phonyl oxy- 3(R) - (3, 4-di chl orophenyl )-4-[2-(1, 2, 3, 4-tetrahydr o- 5-
10 ~ naphthoyl )i m dazol - 1-yl ] butane (see Preparation 106) and

4- phenyl qui nuclidine (0.36g) (see J. Org. Chem, 22. 1484 (1957)) as the
starting materials. [err]H-NNR (CDCl[ ek36-): [err] = 7.05-7.44 (13H, m,
4.80-4.94 (2H, m, 3.61-3.89 (7H, in), 3.38- 3.71 (1H, m, 3.01-3.12-(1H,
n),276291(5Hn)222269(10 63186(4Hn’)ppm15
Found: C, 62Z.8£9 Iy 37, 1 N J e S
nol Herr]O
-[ 3, 4-di ehl !
yl ] but yl )Squi nucl

I-Methanesulphonyloxy-3(S)-(3,4-dichlorophenyl)-4-[2-(1,2,3,4-tetrahydro-5-
naphthoylimidazol-1-yllbutane (0.82g) (see Preparation 105) and 4-phenylquinuclidine
10 (0.35g) (see J. Org. Chem., 22, 1484, (1957)) were dissolved in acetonitrile {(10ml) and

the mixture heated under reflux for 4 hours and then left to stand at room temperature
overnight. The solvent was removed under reduced pressure and the residue
chromatographed on silica gel eluting with a solvent gradient of 9:1 changing to 8:2, by
volume, dichloromethane : methanol to give the product as a white foam. This was
15  dissolved in dichloromethane, filtered and the solvent removed from the filtrate to give

4-phenyl-1-(3(8)-[3,4-dichlorophenyll-4-[2-(1,2,3,4-tetrahydro-5 ~naphﬂmy1)1m1da.zol 1-
yl]butyl)qumuchdzmum methanesulphonate (0.7g) as a white powder.

H»NMR (CDCl3): 8 = 7.05-7.44 (13H, m), 4.80-4.94 (2H, m), 3.61-3.89 (7H, m), 3.38-

3,71 (1H, m), 3.01-3.12 (1H, m), 2.76-2.91 (5H, m), 2.22-2.69 (10H, m), 1.63-1.86 (4H,

20 m)ppm.
Found: C, 63.81; H, 6.20; N, 5.99. C;35H,;CI;N;0, requires C, 64.40; H, 6.12; N, 5.93%.



~e Mm 0

| -, Met hanesul phonyl oxy- 3- (3, 4-di chl orophenyl)-4-[2-(2 net 'I)indaz
-1 yI]Bﬁ?aﬁ§“W% 59g) (see Preparation 84) and 4- cyclohexgﬁhU|nu I di ne

(0.27g) (see 10 Preparation 1) were dissolved in acetonitrile (8m) and

heated under reflux for 3.5 hours. The sol vent was renoved under reduced

pressure and the resulting residue diss%%¥ed i n dichloronethane and thie

sol vent renoved under reduced pressure.™The residue was chronat ographed on

silica gel eluting with a sol vent gr@&ég@%lgf 95:5 changing to 85:15, by

vol une, di chl or onet hane : nethanol to -cyclohexyl 1-(3 - 15 [3

, 4-di chl or opPhehy X ST imi

“foam
[err] H NVR Lxwiiouivbaninpelidiniummethangsuiohomsis ) | 694708(3H mi 4.87 (1H
dd), 4.71 (1H, dd) 377(3H s) 333370(8Hm) 2.91-3.06 (IH m,
2.83 (3K s), 2.30-2.49 (2H, m, 1.60-1.89 (11H ), 0.80-1.28 (6H m ppm

20 Found: 6.76; H 6.31; N 5.63.
O 5nol CH[ ert berr]. O5 nol Herr]0 req
5. 66% -39 xanple 21 [err] 1
- Met hanesul phony ly- 3- (3, 4-di cbl orophenyl ) -4
f 1 uor obenzoyl dazol - -yl ] butane (O 779) o
o, M
N}\N/\/\/ 's; g .
\;:,J H O O el ‘\?«J
g
s
a
a

This compound was prepared in an analogous fashion to Example 18 using 1-
methanesulphonyloxy-3(R)~(3,4-dichlorophenyl)-4-[2-(1,2,3 4-tetrahydro-5-

10 naphthoyl)imidazol-1-yljbutane (see Preparation 106) and 4-phenylquinuclidine (0.36g)
(see J. Org. Chem., 22, 1484 {1957)) as the starting materials. '

II-NMR. (CDCly): & =17.05-7.44 (13H, m), 4.80-4.94 (2H, m), 3.61-3.89 (7H, m), 3.38-

3.71 (14, m), 3.01-3.12 (1H, m}, 2.76-2.91 {(§H, m), 2.22-2.69 (10H, m), 1.63-1.86 {4H,
m) ppra.

15 Found: C, 62.69; H, 6.07; N, 5.87. C33H4CLN;O,S. 1.00 mol H,O requires C, 62.80;
H, 6.25; N, 5.78%.



10 cycl ohexyl quinuclidine (0.3 1g) (see Preparation 1) were dissolved in
acetonitrile (10OM) and heated under reflux for 5 hours. The sol vent was
renoved upgegssfoefluced pressure, the resulting residue di s8CTAEEEE/A3H00

di chl oronet hane and the sol vent renoved under reduced pressure. The residue
was chromat ographed on silica gel eluting with a solvent gradient of 95:5
changing to 80: 20, by vol une, dichioronethane : nethanol to give 4- 15

cycl ohexyl -1-(3-[ 3, 4-di chl or ophenyl | - 4-.&- (3-trifl uoronet hyl -

fl uorobenzoyl )i m dazol - 1-yl]butyl)qui nuclidini um net hanesul phonate (-O. 699)

as a white foam - 40- [err]H—NNREM{ZBﬂr]) [err]—842 8.50 (2H, m),
7.55 (1H, s) , 32 (:3H, 1157, 20, 2k 4 48
3.34-3.76 (BF

1.75-1.81 ( inieBamkay e

ppm Found: C 56 14: H, 5. 62 N, 5. 70
C[err]H[5err]CI[err]F[err]N[err]O[err]Sreqwres C, 56.30; H 5.53; N,
63% Examgel 22 10 4-(3.5-D nethyl phenye) -1
(,3-[3, 4-di whenl] - 4-[ 2- (2- met hoxyben i dazol
I

¥ ni um et hanesul phonate [er 5 1
gXy- 3- (3, 4-di chl or ophenyl (2- met hoxybe k)i m dazol -
yI]but e’ (0. 559) (see Preparation 8 ;

5-di met hyl php/eQ/I qui gygjmedl ne (0.28Q)

5.
y

4-

1-Methanesulphonyloxy-3-(3,4-dichlorophenyl)-4-[2-(2-methoxybenzoyl)imidazol-1-
yllbutane {0.59g) (see Preparation 84) and 4-cyclohexylquinuclidine (0.27g) (sée

10 Preparation 1) were dissolved in acetonitrile (8m!) and heated under reflux for 35
haﬁrs. The solvent was removed under reduced pressure and the resulting rcsi&ii;e
dissolved in dichloromethane and the solvent removed under reduced pressure. The
residue was chromatographed on silica gel eluting with a solvent gradient of 95:5
changing to 85:15, by volume, dichloromethane : methanol to give 4-cyclohexyl-1-(3-

15  [3,4-dichiorophenyl]-4-[2-(2-methoxybenzoyl}imidazol-1-yl]butyl)quinuclidinium
methanesulphonate (0.69g) as a white foam.

"H-NMR (CDCly): & =7.21-7.49 (6H, m), 6.94-7.08 (3H, m), 4.87 (1K, &d), 4.71 (1H,

dd), 3.77 (3H, s), 3.33-3.70 (8H, m), 2.91-3.06 (1H, m), 2.83 (3H, s), 2.30-2.49 (2H, m),
1.60-1.89 (11H, m), 0.80-1.28 (6H, m) ppm.

20  Found: C, 56.76; H, 6.31; N, 5.63. C35H,5CI,N;0,8. 0.5mol CH,Cl;. 0.5 mol H,0
requires C, 56.64; H, 6.38; N, 5.66%.



(see Preparation 12) were dissolved in acetonitrile (10mM ) and heated under
refl ux fogwggéﬁggyrs. The sol vent was renoved under reducegcRfesgtdses the
resulting residue dissolved in dichloromethane and the sol vent renoved
under reduced pressure. The 20 residue was chrornatographed on silica gel
eluting with a solvent gradient of 95 :5 changing to 90:10, by vol une,
di chl oronet hane : nethanol to give 4-(3“59_dinethylphenyl)-l

-(3-[3, 4-di chl orophenyl ]-4-[ 2-(2- met hoxybenzoyl )i m dazol - ;
yI]butyI)qU|nuclldln|un1nethanesulphoEaﬂnpkﬂ&GQg) as a mhlte f oam -41-
[err] HHNVR (CDCl . /. 28 7.23 (1H d), 6.92-7.07

(3H, 1y, 6. & yeighexyl-ls(3sl3 d-dichlorophenylbd-I2-(3tufingromethvisd- 1H " dd), 3.53-3.80
(10H, n), 3.34- S I P I 5), 2.42-2.51
(2H, m, 2.

1- Met hanesul phonyl oxy- 3 (3, 4-dichl orophenyl)-4-[2-(2-net hoxybenzoyl )i mdazo
| -1- yljbutane (f=559) (see Preparation 84) angg4-(2-naphthyl)oui nucl i di ne
(0.31g) (see Prephatden 7) were dissolved in acetonigrile (10rr1) and heat ed

under reflux for 5 15 hours. The sol vent
pressure and they res
sol vent renbpyed 4Hrge

| ting residue dissolved in ghl or onet hane
silica gel eldffing with a solvent gradient of{95: S chang|;

reduced pressure. Thegresttye was ch

vol une, dIChOI‘O/t ne; rret)hanmk to give 4- (2a - N
N/ 2 N MaSO;-

1~Met1mnesulphony10xy—3-(3,4-dichlorop‘henyl)~4«{2~(3 ~trifluoromethyi-4-
fluorobenzoyl)imidazol-1-yilbutane (0.77g) (see Preparation 80) and 4-

10 cyclohexylquinuclidine (0.31g) (sce Preparation 1) were dissolved in acetonitrile {(10ml)
and heated under reflux for 5 hours. The solvent was removed under reduced pressure,
the resulting residue dissolved in dichloromethane and the solvent removed under
reduced pressure. The residue was chromatographed on silica gel eluting with a solvent
gradient of 95:5 changing to 80:20, by volume, dichloromethane : methanol to give 4-

15 cyclohexyl-1-(3-[3,4-dichlorophenyl}-4-[2-(3-trifluoromethyl-4-
fluorobenzoyl}imidazol-1-yljbutyDquinuclidinium methanesulphonate (0.69g) as a

white foam.



[3,4-diehoropheny|] 4-[2-(2-met hoxybenzoyl )i niidazol -1-yljbutyl)quinudlidin
iun 20 nmet hanesul phonate (0.65g) as a white foam H NWR 13):
7.71-7.86VQS¥E79 , 7.62 (1H, s), 7.23-7.51 (8H n:), 7. 171’%'1413}’9%“}3,500
6.92-7.07 (3H m, 4.89 (1H dd), 4.70 (1H, dd), 3.61-3.86 (10H, m,
3.34-3.66 (1H m, 3.03-3.16 (1H m, 2.84 (3H s), 2.30-2.55 (8H, m ppm
-42- The follow ng Preparations describe the preparation of certain
starting rraterl als used in the synthesed0of the corrpounds of the precedl ng
Exanpl es. Lr

4- Phenyl qU| &@A@%@ 5 F&:A2-8.50 GH, mef Sh(1H9, 7. 22@32 (BHom)) 1 W0

di ssol ved |a§gl acial acetic acid 5% W w rhodi um on-al um na (2g) was

added and t®&: m)xd-69-4 MHoﬁ%rﬁa:f"e 75631‘)15311318)9@ -a¥8 G5 rpa2.B5 (1 s), 2.30e

MR A St A B i e O R N,

sol vent g empyggmunder reduced pressure to give a residue which 15 was

di ssolved in water. The pH was adjusted to >10 by addition of 0.88 agueous
anmoni a sol ¥eundnC, Fhéd; eﬁ}tieﬁ?uﬁ 7t CysH, MBS M@ Sareguieks i, 56.361 Hy$.53¢t at e (x3)
and the or gﬁg{‘ | ayers conbi ned, washed with brine, dried over anhydrous
sodi um sul p € and the sol vent renoved under reduced pressure to give

4- cycl ohexyl qui nuclidine (4.7g) as a pale pink solid.

10

imidazol-1-

yvilbutyDauinuclidinium methanesu a

Me

15 1-Methanesulphonyloxy-3-(3,4-dichlorophenyl)-4-[2-(2-methoxybenzoyl}imidazol-1 -
yilbutane (0.35g) (see Preparation 84) and 4-(3,5-dimethylphenylquinuclidine (0.28g)
(see Preparation 12) were dissolved in acetonitrile (10ml) and heated under reflux for
2.5 howrs. The solvent was removed under reduced pressure, the resulting residue
dissolved in dichloromethane and the solvent removed under reduced pressure. The

20  residue was chromatographed on silica gel eluting with a solvent gradient of 95:5
changing to 90:10, by volume, dichloromethane : methanol to give 4-(3,5-
dimethylphenyl}-1-(3-[3,4-dichlorophenyl]-4-[2-(2-methoxybenzoyl)imidazol-1-

yllbutylquinuclidinium methanesulphonate (0.69g) as a white foam.



20 [err]H-NWR (CDCl[err]): [err] = 2.75-2.96 (6H m, 1.60-1.85 (5H m,
1.06-1.45 5790, 1.80- 1.98 (3H m ppm -43- Prepar ap-pipdsshy |

2- (1- benzylpt peridin-4-ylidene)-2-cyanoacetate NC CO2Et [err]

N- Benzyl pi peri di n-4-one (25g), ethyl cyanoacetate (16.4g), glacial acetic
acid (6m) and ammoni um acetate (2.54g) were heated together in toluene
(200m), with renmoval of water using a Degn and Stark apparatus, for 90
m nutes. The m xture was cooled, a 10 further anount of toluene (100m)

added and tﬁﬁ-mwmgwms%@?%iﬂ:bm 1 esR o613k, R Bt e

(100m ) at which point“a red oily p t" preci

separ at ed agthtMmer o ta ol I ¢4 gﬁhﬁ ANEr 1 1F1ENT ene
and di chl or%%?t(zgh?’ggﬁl@%?’?r@?ﬂglr @%tﬁ?ﬁse%&gg t ggg%?%g%s(lﬁgﬁgv%éﬂunder
reduced preSsir@H m)R.82(34H, sp 243251 21§, mp 2i20uR34EIHIS pplved i n

di chl or opet hane and washed 15 sequentially wth water and saturated
aqueous 3odi um hydr ogen carbonate sol ution before renoval of the sol vent
under reduced pressure. The crude pragyct chromat ogr aphed on silica gel
eluting with 98:2, by volune, dichlorghietfiarie: nmethanol to give the title
conpound ( 3Q-@MNardshAR]03-13,4- 48 hiorbieiehl BE inhi8hFh1= 7. 24-7.34
(5H, i), 4.22-4.32 (2H, q), '

10

1-Methanesulphonyloxy-3-(3 4-dichlorophenyl)-4-[2-(2-methoxybenzoyl)imidazol-1-
yllbutane (0.55g) (see Preparation 84) and 4-(2-naphthyDquinuclidine (0.31 g)' {see

Preparation 7) were dissolved in acetonitrile (10ml)} and heated under reflux for 2.5

15 hours. The solvent was removed under reduced pressure and the resulting residue
dissolved in dichloromethane and the solvent removed under reduced pressure. The
residue was chromatographed on silica gel eluting with a solvent gradient of 95:5
changing to 85:15, by volume, dichloromethane : methanol to give 4-(2-naphthyl)-1-(3-
{3,4-dichlorophenyl}-4-{2~(2-methoxybenzoyl)imidazol-1-ylbutylquinuclidinium

20  methanesulphonate (0.65g) as a white foam.

'HNMR (CDCly): § = 7.71-7.86 (3H, m), 7.62 (1H, 5), 7.23-7.51 (8H, m), 7.17 (1H, s),

6.92-7.07 (3H, m), 4.89 (1H, dd), 4.70 (1H, dd), 3.61-3.86 (10H, m), 3.34-3.66 (1H, m),
3.03-3.16 (1H, m), 2.84 (3H, s}, 2.30-2.55 (8H, m) ppm.



(2H, rn), 2.79 (2H, d), 2.66 (2H, d, 2.56 (2H, d), 1.32 (3H, t) ppm

-44- Ethyl 2-cyano-2-(1-benzyl-4-(2-naphthyl)piperidin-4-yl)ethanoate NC
COREt CO2WO 95/57972 [err] 2-Brononaphthal ene (26g) RFEERFBE3WPved in
anhydrous diethyl ether (100m) and 1/5 of this solution added to a
vigourously stirred m xture of magnesiumturnings (3.3g) and 2- 3 iodine
crystals under a nitrogen atnosphere. Gentle heating was applied to
initiate 10 formation of the Gignard r&agent since it proved difficult to

mai nt ai n spont aneQu j . renminder of .the.2-bronopaplithal-ene

sol uti on was add%eﬁﬂﬁ%g?f?p%ﬁagjggsgﬁs%ﬁentgg?ﬁgﬂﬁgﬁ PhGeERgy watesialgi t or
each. addi ti cuaedﬁﬂﬁe%ﬁﬁhﬁb@f&ﬁh@cémﬁtﬁinhyoméib@@eéa%ﬁanaﬁéiUX for 1 hour after
which tinme two dark ‘organi ¢ phases had fornmned. e mxture was c¢ooled in an
i ce-bath and anhydrous tetrahydrofuran (50m ) added 1 5 fol |l oned by .
dropwi se _addition of a solution of ethyl 2-(l benzyl piperidin-4-ylidene)-2-
cyanoacet’ate (12g) (see Preparation Mrahydrofuran (10COm :). The

singl e phase m xture was sti rredwﬁ%ﬁm&utes before being left to
stand at room tenperature overni ght. Xture was then poured into

sat urated aqueous amoni um chl ori de solution (450nm) and extracted tw ce
with diethyl ether. Thie organic extracts were 20 conbi ned and the

sol vent renoved under reducedfrassure to give a residL i ch was
chr omat ogr aphed on silica gel ting with a solvent g nt of 4:0
changing to 4:1, by .

10 4-Phenylquinuclidine (5g) (see J. Org. Chem., 22, 1484, (1957)) was dissolved in
glacial acetic acid (25ml), 5% w/w rthodium-on-alumina (2g) was added and the mixture
hydrogenated for 5 days at 345kPa (50psi). The mixture was filtered through a short
column of Arbace! (trade mark) filter aid and the pad washed with methanol. The filtrate
was collected and the solvent removed under reduced pressure to give a resici;e which

15  was dissolved in water. The pH was adj_usted to >10 by addition of 0.88 aquébus
ammonia solution. The aqueous mixture was extracted with ethyl acetate (x3) and _the
organic layers combined, washed with brine, dried over anhydrous sodium sulphate and
the solvent removéd under reduced pressure to give 4-cyclohexylquinuclidine (4.7g) as
a pale pink solid.

20
II—I-NMR (CDCL3): 8 = 2.75-2.96 (6H, m), 1.60-1.85 (5H, m), 1.06-1.45 (9H, m), 1.80-

1.98 (3H, m) ppm.



vol une, dichloromethane : diethyl ether to give the title conpound (5.99)
as an oil ywoogsA9r [err]HNWR (CDCl[err]): [err] = 7.72-7. 9Q1iebolsoihe
7.46-7.57 (3H m, 7.20-7.38 (5H, in), 3.85 (2H, q), 3.71 (1H, s), 3.37
(2H, s), 2.60-2.80 (4H, m, 2.15-2.40 (4H, m, 0.80(3H, t) ppm 5 Ethyl

2- (1- benzyl - 4- (2- napht hyl ) pi peri di n-4-yl )ethanoate [err] 10 A solution of
pot assi um hydroxide (10g) in water (30m.j3was added to a solution of ethyl
2-cyano- 2- (I -benzyl - 4-(2-napht hyl ) pi peridi n-4-yl)ethanoate (5.99) (see
Preparation 3) in ethanol (40ml) resdepangian® f ormati on of a suspension
which was stirred at I‘O%{[ﬁ aggﬁgrata . ' and then heated on a steam
bath until a clear 15 2 : e EReARs di vi ded

bet ween two m crowave vessel s and m crovvaved at 690kPa (1 00p3| ) /1 00% power
for 5 hours. The solutions were then conbined, the solvent renoved under
reduced pressure and the resi due azeotroped 4 ti wi.tb,gt ol uene to renove
any residual water. The resfidue was dissolved in ethanol (250m ), cooled in
an ice-bath and the sol uti saturated wi th hydrogenlchl ori de gas at 20

whi ch stage a precipitate{fwasiforned. The m xture eft to stand at room
tenperature for 3 days, filtesed ana the S8l vent renoved fromthe filtrate
under reduced pressure to ﬂ;ve a resi due whi ch was t#f omat ogr aphed on

silica gel eluting with a splvent gradient
5 Ph Ph

N-Benzylpiperidin-4-one (25g), ethyl cyanoacetate (16.4g), glacial acetic acid (6ml) and
ammonium acetate (2.54g) were heated together in toluene {200ml), with removal of
water using a Dean and Stark apparatus, for 90 minutes. The mixture was cacled, a

10 further amount of toluene (100ml) added and the solution washed sequentially mth
water {100ml) and brine (100ml) at which point a red oily product precipitated. The
phases were separated and the oily product dissolved in dichloromethane. The toluene
and dichloromethane solutions were combined and the solvents removed under reduced
pressure to give a residue. The residue was dissolved in dichloromethane and washed

15  sequentially with water and saturated aqueous sodium hydrogen carbonate solution
before removal of the solvent under reduced pressure. The crude product was
chromatographed on silica gel eluting with 98:2, by volume, dichloromethane :

methanol to give the title compound (30.8g) as an oil.

20 'H-NMR (CDCL): 8 = 7.24-7.34 (5H, m), 4.22-4.32 (2H, q), 3.54 (2H, 5), 3.12-3.16
(2H, m), 2.79 (2H, d), 2.66 (2H, d), 2.56 (2H, d), 1.32 (3H, t) ppm.



of 98:2 changing to 96:4, by volune, dichloronethane : methanol to give the
- hydrochloride of the title conpound. The hydrochloride salt was -

partiti onwd d3sraveen -46- dichl oronet hane and sat ur at ed PAGRRIEEIHBAi um
carbonate solution, the organic phase separated, dried over anhydrous

sodi um sul phate and the sol vent renoved under reduced pressure to give the
title conpound (3.6g) as an oil. [err]H NVR (CDCl[err]): [err] = 7.70-7.85
(4H, m, 7.40-7.52 (3H, m, 7.20-7.32 (54- in) 3.78 (2H, q), 3.41 (2H, s),
2.58-2.70 (4H, m, 2.30-2.50 (4H, M, 2.10-2,20 (2H, n), 0.84 (3H, t) ppm

10 4-(2- Napht hyL) - 4-(2- hydr oxyet hyI) pi peridine [err] 15 Et hyl
2-(1-benzyl -4-(2-n /] o F1i gl W RAMABB df24- eg, Preparation
4) was dissol ved i n anhydrous die r (’l'm‘r? d{“ gg)éﬂé%“%fﬁ an ice-bath

and lithium al um nium hydride (0.57g) added, portionw se..The m xture was
stirred at roomtenperature for 30 mnutes, water (0.8nm) was then
careful |y added foll gwed Q¥ 2N aqueous sodi uy#A -X|de solution (0.8m)
and further water (1. e m xture was or 20 m nutes and
the resulting granular Pprecipitate renoved™hy. s . The sol vent was
renoved fromthe filtr under reduced pressure to_gt 80&b1 i d whi ch was
di ssol ved in dichlorofrethgne, dried_over anfydrous i bm sul phate and the
sol vent agai n renpoved~unger reduced pressure to yiekd
4- (2- napht hyl ) - 4- ( 2- hydRoxyet hyl ) - NS- j‘

5 Ph . Ph

2-Bromonaphthalene (26g) was dissolved in anhydrous diethyl ether (100ml) and 1/5 of
this solution added {0 a vigourously stirred mixture of magnesium turnings (3.3g) and 2-
3 iodine crystals under a nitrogen atmosphere. Gentle heating was applied to initiate

10 formation of the Grignard reagent since it proved difficult to maintain spontaneous
refluxing. The remainder of the 2-bromonaphthalene solution was added in 4 portions,
allowing the refluxing to subside after éach addition, and the mixture finally heated
under reflux for 1 hour after which time two dark organic phases had formed, The |
mixture was cooled in an ice-bath and anhydrous tetrahydrofuran (50m!) added

15  followed by dropwise addition of a solution of ethyl 2-(1-benzylpiperidin-4-ylidene)-2-
cyanoacetate {12g) (see Preparation 2) in tetrahydrofuran (100ml). The single phase
mixture was stirred at 0°C for 30 minutes before being left to stand at room temperature
overnight, The mixture was then poured into saturated aqueous ammonium chloride
solution (450ml) and extracted twice with diethy! ether. The organic extracts were

20  combined and the solvent removed under reduced pressure to give a residue which was
chromatographed on silica gel eluting with a solvent gradient of 4:0 changing to 4:1, by

volume, dichloromethane : diethyl ether to give the title compound (5.9g) as an oil.



benzyl pi peridine (2.2g) as a white solid. -47- The granul ar precipitate
was tritufat th di chl oronmethane and filtered. The filt shed
wi t h wat e%%?s g& over anhydrous sodi um sul phate and the sgﬁeﬁ%ﬁ%’gaﬁ%ved
under reduced pressure to yield a second crop of

4- (2-napht hyl ) - 4-{2- hydr oxyetyl) N 5 beuzyl pi peridine (2.7g) as a white
solid. [err] HNWR (CDCl[err]3): [err] %<75-7.86 (3H m, 7.70 (1H, s),
743750(3Hn)720735(5Hn)3g345(4H m, 2.60-2.70 (24, m,

2 (- Koo by IR GERE o0 A0 en el B s kaREls (g s
B soaratton @F S UELRL YA o BB AURES 438 b bl DR . b

bef ore addi tolgﬂ of 4- nethyl phenyl suI phonyl chloride (3.0g). The m xture
was |left at O[err]C for 16 hours before 20 renoval of the solvent under
reduced pﬁressure The resi due was suspended in 10% w w aqueous potassi um
carbonate solution (120m ) and ext ra\?é ed With| t ol uene (2x130m ). The
conbi ned organi c phases were washed W agueous potassi um

carbonat e solution, driggg) o eheRRAMIDHIBHAOHARSIHTUGARARALE for 10 m nutes

and filtered. The

N

CN

/

CO,Et

N

/

Ph

10
A solution of potassium hydroxide (10g) in water (30ml) was added to a solution of
eﬁhyi 2-cyano-2-{1-benzyl-4-(2-naphthyl)piperidin-4-ylethanoate (5.9¢) (see
Preparation 3) in ethanol {(40ml) resulting in formation of a suspension which was
stirred at room temperature overnight and then heated on a steam bath until a clear

15 solution was formed. The solution was divided between two microwave vessels and
microwaved at 690kPa (100psi)/100% power for 5 hours. The solutions were then
combined, the solvent removed under reduced pressure and the residue azeotroped 4
times with toluene to remove any residual water. The residue was dissolved in ethano}
(250m1l), cooled in an ice-bath and the solution saturated with hydrogen chloride gas at

20  whichstagea precipitate was formed. The mixture was left to stand at room temperature
for 3 days, filtered and the solvent removed from the filtrate under reduced pressure to
give a residue which was chromatographed on silica gel eluting with a solvent gradient

of 98:2 changing to 96:4, by volume, dichloromethane : methanol to give the
hydrochloride of the title compound. The hydrochloride salt was partitioned between



filtrate was coll ected and the vol unme reduced to -60m under reduced

pressure to yield -48- a suspension. This was then heated at 90[err]C

for 6 howe2s/618ft to stand at room tenperature overni ght BRUEPMEOF®sul ting

precipitate filtered off. The precipitate was washed sequentially with

toluene and diethyl ether and dried to yield 4-(2-naphthyl)-N 5

benzyl qui nucl i ni um 4- et hyl phenyl sul phonate (3.5g) as a white solid.

[err]H-NMR (CDCl[err): [err] = 7.90 (2H46d), 7.78 (3H, m), 7.30-7.65 (9H,
, 7.16 (2 - 5 (6H : .31 (3H, s),.2.18-2.29

?)6 H om p é mbjcl?g}ameﬂ&h&% an8 Ehmxsa)ced zﬁp%&%&?g@w&@ogﬁ% fgl%*hon, tl(xe orgam% phase

4- (2- Napht yéepadhddendad cier BaISlisYAidmRIprhRRA ORa ) (see

Preparati on %)) ,was di ssolved in net hanolﬁh( SSMQ)X}%%%&?W/W %C{mg

pal | adi um oreducedippessyus 18 givevkastitlakdapound (168 asmrbilr e hydr ogenated for 40

hours at, 345kPa (50psi). The mixture was then filtered through a short

col um 0? Arbacel (trade mark) filter aid and the solvent renpoved fromthe

L‘ﬁ'ri i SnES"fﬁéﬂ{;@@S@Sﬂ@fﬁ%sfﬁ-»ﬁéﬁ?ﬁﬁﬁim%aﬁé%&gﬁwl?hﬁnv“@séﬁm%| ot on
s . . .
diethyl o neis s EPEhal Sl e sl 2 a0 el B e 2B Gt am Ssrovea
under reducgj{ﬁjfp?ﬁ_ur_e. The resulting residue was dissolved in ethyl
acetate and the 'solution washed sequentially

10 Preparation §
-(2-hydroxyethyl}-N-benzyipiperidine

15 Ethyl 2-(1-benzyl-4~(2-naphthyl)piperidin-4-yl)ethanoate (5.8g) (see Preparation 4} was
dissolved in anhydrous diethyl ether (100mD), cooled in an ice-bath and lithium
aluminium hydride {0.57g) added, portionwise. The mixture was stirred at room
teraperature for 30 minutes, water (0.8ml) was then carefully added followed by 2N
aqueous sodium hy_drcxide solution (0.8ml} and further water (1.6ml). The mixture was

20 stirred for 20 minutes and the resulting granular precipitate removed by filtration. The
solvent was removed from the filtrate under reduced pressure fo give a solid which was
dissolved in dichloromethane, dried over anhydrous sodium sulphate and the solvent
again removed under reduced pressure to yield 4-(2-naphthyl)-4-(2-hydroxyethy)-N-" ~

benzylpiperidine (2.2g) as a white solid .



-49- wth 0.88 aqueous anmoni a solution and brine before being dried over
anhydr ous ' sul phate. The sol vent was agai n renoved 4 ed
pressure @%@9%(2- napht hyl ) qui nuclidine (1.56 g) as a soll %’Jsgﬁklﬁ)
[err]H-NMR (CDCl[err]): [err]=7.80 (3H, d), 7.63 (IH s), 7.40-7.52 (3H,
m, 3.00-3.15 (6H, m, 1.82-1.96 (6H, mM ppm 10 Et hyl

- 2-cyano- 2- (1-benzyl - 4- (3, 5-di net hyl phenyd?)_pi peridin-4-yl)ethanoate Me Me
CO2 Et [err] 1,3-Dinethyl-5-bronobenzene (15.6g) was dissol ved i n anhydrous
di et hyl et hfhe gfainlay pibipitawhsadmieded with dichbos:oetBine SBioHeRd. Thekitfg Of
magnesi um t urni ngize (2.29) and 2-3 iodine crystals under a nitrogen

at nospher e. Wespashedyeth Walgr. Wesd aygsianbyirews sodiue sulphateandethe solvatt rerbeved

Gignard re n . nt angous. ref i,uxi ubsi de e

i xture ves NG TR BRI RS AR T PR e BRI e
cool ed i3 aBed-gHiPaidna2YRasOitd &3lidof et hyl et

2- (Q benzyl p?%grgjixdi n-4e-a€§'/!l |ggene) -2-cyanoacetate (8.9) (see 20 Preparati on
2) in anhydrous tetrahydrofuiran (80mM ) added over 20 m nutes. The m xture
was stirredjat 00C for 15 minutes before being left to stand at room

t enper at ur e HVMR {YEls): Brre7.@5-¢186r(@Hywm3, 1. HE{ Hye)y 7dd-7.50 GH at)7.204B5aqueous
anmoni um chl ori de solution- (300mM) and extracted twice with diethyl ether.
The or gani c{8%tm}adi3s-uF &k onb?.684. 7(8H, m), 2.25-2.40 (4H, m), 1.92-2.04 (41, m),

0.90 (1H, br. s) ppm.
10

422 -N-benzylquinuclinium 4-methyl phonate

15

4~(2-Naphthyl)-4-{(2-hydroxyethyl}-N-benzylpiperidine (4.9g) (see Preparation 5) was
dissolved in pyridine (30mi) and cooled in an ice-bath before addition of 4-
methylphenylsulphonyl chloride (3.0g). The mixture was left at 0°C for 16 hours before
20 removal of the solvent under reduced pressure. The residue was suspended in 10% wiw
agueous potassium carbonate solution {120ml) and extracted with téluena (2x130ml).
The combined organic phases were washed with 10% w/w agueous potassium carbonate
solution, dried over anhydrous potassium carbonate for 10 minutes and filtered. The

filtrate was collected and the volume reduced to ~60ml under reduced pressure to yield



-50- the solvent renoved under reduced pressure to give a residue which was
chromat ographed on silca gel eluting with a solvent gradient of 3:0 -
changi ng t¥OP85798y vol ume, dichl oronet hane : diethyl etherPGHERFSHESHHe
title conpound (4.79) as an oil. 5 [err]H-NVR (CDCl[err]): [err] =
7.20-7.35 (5H, in), 6.91 (3H, s), 3.94 (2H, q), 3.61 (1H, s), 3 .40 (2H,
s), 2.40-2.70 (4H, m, 2.30 (6H, s), 2.10-2.22 (4H, n), 1.00 (3H, t) ppm 1
0 Et hyl - 48

2- (1- benzyl - 4- nyl ) pi ediN-4-yl)ethanoate Me . -

Me [err] A sg‘l”"’u Fgﬁlglé'ﬁ%&%%%%{%%@ §égi%?‘%‘ﬁ%ﬁ?i£t%ﬁ%f@rat(%¥n) was added
to a sol uti omerfiperdtbre ov@bdidit and the resultin ipi recinitate w

2-cyano- 2-(1- t;;‘grjlz | - 4- (.3,% di met hf/l phegn%fﬁl%litag:eiri%tﬁﬁ%?%%e)perf%ﬁ%%{?8’%4. 79)
(see Prepar a(t;"??éhﬂ quentietinwithtolpgntran) diatity] ether anddriedao pebd DYEYEhIRL).BASKPa
br eseur ¢ nd PR PSR St Riea RpROms elbes bWABREVE. any 1o dual
wat er. The residue was dissolved in ethanol (100m ), cooled in an ice-bath
and the solution saturated with hydrogen chloride 20 gas. The m xture was

left to stand i i pg. t
Sol ut | on wer PEAMEORIERITE RO AL AT B, 0T 09 doRi Pl B ., o4
hours. The 3QlS‘Qt(QHDs)Y‘@.%Q-fBi.QSt(SH?H%W {3 b gf%ﬁg?%@gﬁggf romthe filtrate

under reduced pressure-to- give res B ved in saturated
aqueous sodi um carbonate solution and extracted twice wth dichl oronethane.
The orgapéc phases were conbi ned, dried over

~(2-Ni Navinuelidi

15 4-(2-Naphthyl)-N-benzylquinuclinium 4-methylphenylsulphonate (3.5g) (see
Preparation 6} was dissolved in methano! (35ml), 10% w/w palladium-on-carbon {0.5g)
was added and the mixture hydrogenated for 40 hours at 345kPa (50psi). The mixture
was then filtered ‘dﬁough a short column of Arbacel (trade mark) filter aid and the
solvent removed from the filtrate under reduced pressure to give a residue. This was

20  partitioned between diethyl ether and IN aqueous sodium hydroxide solution, The two
phases were separated and the aqueous phase extracted twice with diethyl ether. The ~
organic phases were combined and the solvent removed under reduced pressure. The

resulting residue was dissolved in ethyl acetate and the solution washed sequentially



-51- éahydr ous sodi um sul phate and the sol vent renoved under reduced
pressure | a residue which was chronmat ographed on SiddGape8@ises! Uti Ng
with a sgwet’}%%%gzkadi ent of 97:3 changing to 90: 10, by vol uneg,
di chl oronet hane : nethanol to give the title conpound 5 (2.0g) as an oil.
[err]HNWR (CDCl [err]): [err] 7.20-7.35 (5H, m, 6.90 (2H, s), 6.82 (1H,
s), 3.80-3.90 (2H, q), 3.43 (2H s), 2.59-2.63 (4H m, 2.20-2.40 (10H m,
1.92-2.08 (2H, m, 0.95-1.03 (3H t) ppni 10 Preparation 10 .
ﬁ/_e ( ? 5- ]Dl rlrgwig Emfhaquéo)u:s Ambribalysblietioneint Wrine befosy Weidddmer dvdi AthylRous

err t hy .
2- ( 1- benzy| sodivg sw@plterethpsopreah iy sdaperambived under resibetpratsere deldd) (2 see
Preparation 9 s di sspl v, i n_anh ous diethyl ether (50m ), cooled in
an i ce- bat hnaz?am‘%ﬁ?“ cﬂ?‘?ﬁ%ﬁ@%ﬁﬁ%ﬁ?ﬁé@'i de (0.21g) added portionw se. The
m xtureswas stirred at roomtenperature for 45 mnutes, water (0.3nml) was
carefully added, followed by 2N 20 aqueous sodi um hydroxi de sol ution
(0.3m) and'HwNReCDE)es =BENE) a), 763 AHXELT 20489 BH. K)e906.871 5981 R Ut €S
and the resulti ngqgr anu)l ar preci pi%ate g?(r’m)?’/ed by f‘?ﬁrg?ﬁgélgéﬁgg}\}as ed
wi th di et hy] g2t hersHThAgpsal vent was renoved fromthe filtrate under reduced
- pressure to give a SOFId whi ch was di ssol ved in dichioronethane, dried
over anhydrous sodi um sul phate and the sol vent again renoved under reduced
pressure to yield 4-(3, 5-

10

Me
NC._ _CO.Et = l CN
NN
| Me €Okt
j J
Ph Pn)

1,3-Dimethyl-5-bromobenzene (15.6g) was dissolved in anhydrous diethyl ether (60m!)

15 and added to a vigorously stirred mixture of magnesium turnings (2.2g) and 2-3 iodine
crystals under a nitrogen atmosphere. Gentle heating was applied to initiate formation of
the Grignard reagent and once the spontaneous refluxing had subsided the mixture was
heated under reflux for a further 30 minutes. The mixture was cooled in an ice-bath and
2 solution of ethyl 2-(1-benzylpiperidin-4-ylidene)-2-cyanoacetate (8.0g) (see

20  Preparation 2) in anhydrous tetrahydrofuran (80ml) added over 20 minutes. The mixture
was stirred at 0°C for 15 minutes before being left to stand at room temperature for 3
days. The mixture was then poured into saturated agueous ammoninm chloride solution—

(300ml) and extracted twice with diethyl ether. The organic extracts were combined and



25 di met hyl phenyl ) - 4- (2- hydr oxyet hyl ) - N- benzyl pi peri dine (1.67g) as an
oil. = -52- [err] HNWR (CDCl[err]): [err] 7.20-7.35 (5H n? 6. 90 (2H,

s), 6.83 WPHESE2 3.32-3.43 (4H, n), 2.54-2.64 (2H, n), 2PCREFIYPSM I ny,
1.80-1.90 (4H, m ppm 5 4-(3,5-Di nethyl)phenyl)-N benzyl qui nuci ni um

4- et hyl phenyl ul phnate [err] 10

4- (3, 5- Di net hyl phenyl ) - 4- (2- hydr oxyet hyl ) - N-benzyl pi peridine (1.6g) (see
Preparation 10) was dissolved in pyridine~(1Qm), cooled in an ice-bath and

4- et hyl ph 1@8{5\(’!& ' ' rt{ions over 10 °

m nut esy '?’hggrﬁoﬁéh?e WasdF@‘#ﬂ?%"?‘%éﬁ%ﬁ%ﬂg%ﬁ%ﬁ\gﬁg@we renoval of the

sol vent undehrmg@med5nsi1ﬁ@$8hlﬁﬁgwﬁhasbﬁéﬁ%’é&ﬁ%fgﬂfdg : td-'p?,@%W/W
W uen

aqueous pot assi um carbonate sol ution (30n) and extracte to e
(50m ). The vehupamiichivnemethanss digtly] stheniorgivabeditle sompered §4. 7phtsamaiiim :
carbonatg solution, dried over anhydrous potassium carbonate and filtered.
The filtfate was collected and the vol une reduced to ~12nl under reduced

Pour s, a1 1 owba MR BBCRERT 207 GRS BRGSO A LR Rk [ Dbactia o s
cther (sont (2 SO ik ARAE o, B ZTPRRTE AR GRCRRICG: eyl ot her

and dried to yield 4-(3,5-di nmethyl phenyl)-N benzyl qui nucl i ni um
4- met hyl phenyl sul phonate (1.59g) as a white solid.
Preparation 9

10

A solution of potassium hydroxide (3.4g) in'water {20ml) was added to a solution of

15 ethyl 2-cyano-2-(1-benzyl-4-(3,5-dimethylphenyl)piperidin-4-yijethanoate (4.7g) (see
Preparation 8) in ethanol (24ml) and the mixture microwaved at 345kPa (100psi)/100%
power for 2.5 hours. The solvent was removed under reduced pressure and the residue
azeotroped with toluene to remove any residual water. The residue was dissaiifed in
ethanol (100mi), cooled in an ice-bath and the solution saturated with hydrogen chloride

20 gas. The mixture was left to stand at room temperature overnight before re-saturating
the solution with hydrogen chloride gas and leaving to stand for a further 24 hours. The
solution was filtered and the solvent removed from the filtrate under reduced pressure-te-
give a residue which was dissolved in saturated aqueous sodium carbonate solution and

extracted twice with dichloromethane. The organic phases were combined, dried over



[er.r H-.NIVR(CDCI[err]): [err] = 7.96 (2H, d), 7.58 (2H, d), 7.30-7.40

- 53- ]

(3H, m, \ZG%@S’%H d), 6.96 (1H s), 6.75 (2H s), 4.86 (ZHdrnehosindsed2- 3. 82
(6H, m, 2. 4/ (3H, s), 2.25 (6H, s), 2.05- 2.12 (6H, mMppm 5 Preparation
12 4-(3, 5- D net hyl phenyl ) qui nucl i di ne 10

4- (3, 5-Di net hyl phenyl ) - N- benzyl qui nucl i ni um 4- met hyl phenyl sul phonate (1

.49) (see Preparation 11) was dissol ved.gin net hanol (14nm ), 10% w w

pal | adi um on-carbon (0.2g) was added and the m xture hydrogenated for. 40
hours at 34&ydrquBGpaim sulfhaterand the solveabrentoyad fmder eeduded pressughtogiedor t
colunin of Arbacel .(trade mark) filter aid d.15  the solvent renoved
under redu CE&“@P é‘égéi’r Wag ﬂ?@@é‘éplﬂeésqw&a gpﬂagn%ga aspiventamediens of G28n

di ethyl eth ¥ u is I, d ' t wo_phases were
Separ at cd o ElE 4H0aNEPKRuREHIOKENAR, Rl oh Bfe e dnBRRAT

or gani ¢ phagrsg)wera olionbi ned and the sol vent renoved under reduced .
pressure. The resulting residue was dissolved in ethyl acetate and the

sol uti on washed with brine before being dried 20 over anhydrous sodi um
sul phate. The solvent was a_gai n renmpved under reduced pressure yield

4- ( 3, 5- di met Hy¥ MRSV ghiidrubEv-didad S Eomb oS0 &L &), At EHs) 3.80-3[98rRHH NV

(CDCl[err]): Eerr] = 6.89 (2H, s), 6.83 (1H, s{, 2.95-3.05 (6H, in), 2.33
(6H, s), 1.%63(@Hss), 2.8042.6%)(hBnm), 2.20-2.40 (10H, m), 1.92-2.08 (2H, m), 0.95-1.03 (3H,
t) ppm.
10
Me Me
Me ' ca,j:t | Me oH
N N
Ph) Ph)
15

Ethy! 2-(1-benzyl-4-(3 ,5*dimethylphenﬁ)pip-eridin—4-y1)ethan0ate {2.0g) (see
Preparation 9) was dissolved in anhydrous diethy! ether (S0ml), cooled in an ice-bath
and lithium alumninium hydride (0.21g) added portionwise. The mixture was stirred at
room temperature for 45 minutes, water (0.3ml) was carefully added, followed by 2N

20 aqueous sodium hydroxide solution (0.3ml) and further water {0.6ml). The mixture was
stirred for 20 minutes and the resulting granular precipitate removed by filtration and
washed with diethyl ether. The solvent was removed from the filtrate under reduced - -
pressure to give a solid which was dissolved ir dichloromethane, dried over anhydrous
sodium sulphate and the solvent again removed under reduced pressure to yield 4-(3,5-

25  dimethylphenyl)-4-(2-hydroxyethyl)-N-benzylpiperidine (1.67g) as an oil.



5 Sodi um hydride (60% W w dispersion in nmneral oil) (4.73g) was suspended
in tetrahydrofuran (70n) under a nitrogen atnosphere and @f ggﬁ

cool ed i nV4W¥FB12 10 bath. A solution of 3,4-dichl or ophenyVEE%BM trile

(20g) in tetrahydrofuran (80m ) was added dropw se over 35 mnutes, the

m xture allowed to warmto roomtenperature and left to stir for 16 hour s.

2- Brononet hyl -1, 3-di oxol ane (19.71g) and.,.tetra-n- butylamoniumi odi de (29)
were added and the resulting m xture wag 2heated at reflux for 4 hours The

The o gant e TayMC (RCLERE 2eh BIRCRIESD GROW. TR, St arBRhm),
chr omat ogr agAct bR arrted 9a S R Rebo Bt OB Al Syl acetate 1

hexane as the eluent to yield the product as an orange nobile oil. This oil-
was then dissolved in nmethanol, cooled in ice and the precipitate that
formed was filtered off, mashed wi t [Premdtimndll and dried under 20 reduced
pressure to yield

2- (3, 4- di chl or opfrényJlins S IR AANERIPUEUINX A AYIpY ypnendy) as a

white solid. [err]H—NIVR(CDCI[err]) [err] :740750(2H n') 7.20-7.25
(1H, dd), 4.95 (1H, dd), 3.82-4.05 (5H, , 2. 30 2.40 (1H, m, 2.05-2.15
(IH, m ppm -Mb-

%o

Ph Pb

10
4~{3,5—Dimeﬁzylphenyl}-é«(?.~hyd:0xyethy1)-N—benzyipipsridine (1.6g) (see Preparation
10) was dissolved in pyridine {10ml}), cooled in an ice-bath and 4-
methylphenylisulphonyl chloride (1.0g) added in 4 portions over 10 minutes. The
mixture was left at 0°C for 16 bours before removal of the solvent under reduced

15  pressure. The residue was suspended in 10% w/w aqueocus potassium carbonate solution
{30ml) and extracted with toluene (S0ml). The organic phase was washed with 10% wiw
agqueous potassium carbonate solution, dried over anhydrous potassium carbonate and
filtered. The filtrate was collected and the volume reduced to ~12ml under reduced
pressure to yield a suspension which was then heated at 90°C for 3 hours, allowed to

20 cool room temperature and the volume reduced to ~5ml at which point the product
began to precipitate out of solution. Diethyl ether (30ml) was added, the precipitate
filtered, washed with diethyl ether and dried to yield 4-(3,5-dimethyiphenyl)-N-
benzylquinuclinium 4-methylphenylsulphonate (1.59g) as a white solid.



2-(3,4-D chl orophenyl )-3-(1, 3-di oxol an-2-)propan-1-al 5 0 NC

H Q[ eridg ogs7972 a PCT/EP98/03500

2-(3, 4- Dcﬁl orophenyl ) - 3- (1, 3-di oxol an-2-yl ) propanenitrile (64g) (see
Preparation 13) was suspended in anhydrous toluene (500m ) and cooled to
-70[err] C under a nitrogen 10 at nosphere. Diisobutyl al um ni um hydri de
(200m of a 1.5M solution in toluene) wag.then added over 50 m nutes, by
which tine cl ear solution was achieved. The mi xture was stirred at .

-70[ err] C f g NMRYCDTY): 86 796 \QE d), 18R RRen), al3bonar(3

-20[err] C. Water (24n1 ? was CG;(;’!e u?ly a(gdeg) (exot her%pg{){ra’gg?:?%v@y%b?ore
pouri ng t he(1m, X3, 6/ (nHtg 436@2&4(&9,3'3 msgbt(maaﬁyg%%ﬁ%wQ@f(ﬁﬁfs c4p§l c acid
(1800m ). Tol uene (10 5 added ‘and t ture " was gorousl y
stirred forzlzﬂﬁ&rm)m result| ng emul si on was flltered t hrough a short
colum qf Arbacel (trade mark) filter aid to give two clear phases which
wer e separated. The organi c phase was washed with brine, dried over

anhydr ous sodi um sul phate and the SEWVM under reduced pressure to
give 2- (3, 4-dichlorophenyl)-3- (1 3-droxolan- 2 yI)propan 1-al as a yellow
oi | (53 5g, 20 [err] H NWVR ( GRQ.5admel loguin@li®ge (1H, s), 7.10-7.50 (3H,
m, 4.89 (1H t), 3.70-4.00 (5H rr) 1. 45 1. 55 (1H n, '2.20-2.10 (1H, in)

ppm
Me._ [ Me

Me Me

e
L"N" S0,

Ph

10 .
4-(3,5-Dimethylphenyl}-N-benzylquinuclintum 4-methylphenylsulphonate (1.4g) (see
Preparation 11) was dissolved in methanol {(14ml}, 10% w/w palladium-on-carbon
(0.2g) was added and the mixture hydrogenated for 40 hours at 345kPa {50psi). The
mixture was then filtered through a short column of Arbacel (trade mark) filter aid and

15  the solvent removed under reduced pressure to give a residue. This was partitioned
between diethyl ether and IN agueous sodium hydroxide solution. The two phases were
separated and the aqueous phase extracted twice with diethyl ether. The organic phases
were combined and the solvent removed under reduced pressure. The resulting residue
was dissolved in ethyl acetate and the solution washed with brine before being dried

20  over anhydrous sodium sulphate. The solvent was again removed under reduced
pressure yield 4-(3,5-dimethylphenylquinuclidine (0.59g) as a white solid. |

1H~NMR {CDCly): 8 =6.89 (2H, s), 6.83 (1H, s}, 2.95-3.05 (6H, m)}, 2.33 (6H, s), 1.70-
1.81 (6H, m) ppm.



-56- 2-(3,4-Dichlorophenyl)-3-(1, 3-di oxol an-2-yl)propan-1-ol 5 0 0 Hd
[err] - Sodi um bor ohydride (59) was added in two portions, over 40 m nutes,
to an i ceWEoBIsW2sol ution of PCT/EP98/03500
2- (3, 4-di chl or ophenyl ) - 3- (1, 3-di oxol an- 2-yl ) propan- 1-al (53.5g) (see 10
Preparation 14) Li ethanol (300m ). The m xture was stirred for a firther
30 m nutes before renoving the solvent under reduced pressure to give a
resi due. This was suspended in water (268m ), cooled to O[err]C and the
m xture acidified (pH<6) wth gl aci ? gcgt i S;aci d. Dichl oronet hane wds
added and the aqueous phase basifie addition of solid sodium
carbonate. A further AT bredh&Rh-ONEHMIERNL mardrile Was added and
t he organi ¢ and aqueous phases separated. The aqueous phase was further
extracted wi th dichloronethane (200m ). The organi c phases were conbi ned,
washed with brine, dried over anhydrous sodi um sul phate and the sol vent
renoved under reduced pressure to give 2-(3,4-dicblorophenyl)-3-(1
, 3-di oxol an- 2-yl ) propan-1 -ol (54.6g9) as a yellow oil. 20 @rr]H—NIVR
(CDCl[err]): [err] 30-7.45 (2H, m), 7.09 (1H Nd . 1H, t),
3.70-4.00 (6H, m, 2.97-3.08 (1H, m, 1.96-2.09 (3H, |m)
e

a | a

Sodium hydride {60% wi/w dispersion in mineral oil) (4.73g) was suspended in
tetrahydrofuran (70ml) under a nitrogen atmosphere and the mixture cooled in an ice-

10 bath. A solution of 3,4-dichlorophenylacetonitrile (20g) in tetrahydrofuran (80ml) was
added dropwise over 35 minutes, the mixture allowed to warm to room temperature and
left to stir for 16 howrs. 2-Bromomethyl-1,3-dioxolane (19.71g) and tetra-n- L
bLtylammomum iodide (2g) were added and the resulting mixture was heated\ at rcﬂux
for 4 hours. The mixture was cooled and partitioned between ethyl acetate and water

15  The organic layer was separated and washed with brine . The organic solvents were
removed under reduced pressure to yield a brown oil which was chromatographed on
silica gel using 80:20, by volume, ethyl acetate : hexane as the eluent to vield the
product as an orange mobile oil. This oil was then dissolved in methanol, cooled in ice
and the precipitate that formed was filtered off, washed with methanol and dried under

20  reduced pressure to yield 2-(3,4-dichloropheny!)-3-(1,3-dioxolan-2-yl)propanenitrile
(15.8g) as a white solid.

1I{-I«I‘JMR (CDCls): 6 = 7.40-7.50 (2H, m), 7.20-7.25 (1H, dd), 4.95 (1H, dd), 3.82-4.05

(5H, m), 2.30-2.40 (1H, m}, 2.05-2.15 (1H, m) ppm.



-57- .

1- Met hanesolsglatatyl oxy- 2- ( 3, 4- di chl or opbenyl ) - 3- (1, 3- di oxol zr¥/2riglopsm6opape 5
100 MeQ2S C1 [err] Met hanesul phonyl
chloride (5.5g) was added over 10 minutes to an ice-cool ed solution of

2- (3, 4-dichl orophenyl)-3-(1, 3-di oxol an-2-yl )propan- 1 -ol (12g) (see
Preparation 15) 10 and triethylam ne {8-7g) in dichloronethane (1 OOMn).
The mi xture was stirred for 30 m nutes before further addition of -

di chl or omet hane (50inl). The sol uti GASREAINHEN washed sequentially with

wat er (3x 501 ) and bry_pae: H0m o RIS 104 Y )€ rqus sodi um
sul phate. Renoval of %TQ‘%MM ggfﬁ?&é@%@é@%&@e 1-

met hanesul phonyl oxy- 2- (3, 4-di chl orophenyl ) - 3- (|, 3-di oxol an- 2-yl ) propane as
a yellow 15 oil (15.6g) which solidified upon standing. [err]H NVR
(CDCl[er¥]): [err] = 7.41 (1H, d), 7.34 (1H, d), 7.10 (1H dd), 4.75 (I H,
t), 4.26-4.43 (24 m), 3.90-4.00 (2H, nm), 3.80-3.8742H m, 3.30 (1H m,
2.90 (3H, s), 2.00-2.10 (2 m ppm WD 98/ 57972 o

PCT/ EP98/ 03500 - 538~ P af'yon 17 - J
0 13

e B

a c
a : L=

2-(3,4-Dichlorophenyl)-3-(1,3~-dioxolan-2-yDpropanenitrile (64g) (see Preparation 13)
was suspended in anhydrous toluene (500ml) and _coaled to ~70°C under a nitrogen

10 atmosphere. Diisobutylaluminium hydride (200ml of a 1.5M solution in toluene) was

- then added over 50 minutes , by which time a clear solution was achieved. The mixture

was stirred at ~70°C for a further 30 minutes and then allowed to warm slowly to -20°C.
Water (24ml) was carefully added (exothermic reaction) before pouring the mixture into
a 15% (by weight) aqueous solution of citric acid (1800m!). Toluene {(100m!) was

15  added and the mixture was vigorously stirred for 1 hour. The resulting emulsion was
filtered through a short column of Arbacel (trade mark) filter aid to give two clear
phases which were separated. The organic phase was washed with brine, dried over
anhydrous sodium sulphate and the solvent removed under reduced pressure to give 2-
(3,4-dichlorophenyl}-3-( 1,3-dioxolaﬁ—2—y1)pmpan—1-a1 as a yellow oil (§3.5¢}

20 _
IH'~NMR (CDClg): 8 =9.90 (1H, s}, 7.10-7.50 (3H, m), 4.89 (1H, 1), 3.70-4.00 (5H, m),

1.45-1.55 (1H, m), 2.20-2.10 (1H, m) ppm.



1- (I mdazol- 1 -yl)-2-(3,4-dichlorophenyl)-3- (I 3- di oxol an- 2- yI)propane
2:/?-028 Oowg 9RI57972 N > PCT/EPO8/D3500

1- Met hanesul phonyl oxy- 2- (3, 4-di chl orophenyl ) - 3- (1, 3-di oxol an- 2-yl ) propane
(15.59) (see Preparation 16) and i m dazole (99g) were dissolved in anhydrous
acetonitrile (100mM) and the m xture heséed at reflux for 90 hours. The

sol vent was renoved under 10 reduced pféssure, the residue dissolved in

di chl oronet hane (100m ) and the solgﬁﬁﬁﬁﬁgﬁig renoved under reduced
pressure. The residue was dlssolved Indc |oronehne (300nﬂ) and washed

wi th sufficient agueoudsigeidichivromxn . 3andNolans ;

aqueous phase reached pH14. The two phases mere separated and t he agueous
phase extracted with dichl oronethane (100m ). The organi c phases were then
conbi neds and 15 t he sol vent renpoved under reduced pressure to give a

resi due whi ch was chromat ographed on silica gel, eluting with a sol vent
gradient of 99:1 chgnging to 95:5, by volune, dichloronethape, netaol to
give 1-(im dazol - 304- dichl orophenyl) - 3-gd” 3>¢f oxdl any 2- yl ) propane
(11.1 g) as an orgifg 20 [err]H NVR (CDCl[ err] [ e = 6.95-7.40
(4H, m, 6.85 (1H, dd), 6.§ 1H, -8)y+—4—69+( 1H, : 4.25 (1H, m,
3.70-4.10 (5H, in), $5-3.25 (1H, in), 1.90-2.10 (2 ppm - 59-
3-(3,4-Di chl orophen -(imdazol -1-yl)butan-1-al [ a

Ci cl

Sodium borohydride (5g) was added in two portions, over 40 minutes, to an ice-cooled
solution of 2-(3,4-dichlorophenyl)-3-(1,3-dioxolan-2-yljpropan-1-al (53.5g) (see

10 Preparation 14) in ethanol (300m!l). The mixture was stirred for a further 30 mini:tgs
before removing the solvent under reduced pressure to give a residue. This was
suspended in water (200ml), cocled to 0°C and the mixture acidified (pH<6) with
glacial acetic acid. Dichlcromethanelwas added and the aqueous phase basified (pH>8)
by addition of solid sodium carbonate. A further amount of dichloromethane (200m})

15  was added and the organic and aqueous phases separated. The aqueous phase was
further extracted with dichloromethane (200m!). The organic phases were combined,
washed with brine, dried over anhydrous sodium sulphate and the solvent removed
under reduced pressure to give 2-{3,4-dichlorophenyl)-3-(1 3-d10x01an—2-vi)pmpan-1 -0l

. (54.6g) as a yellow oil.

20
]H-NMR (CDCl3): 8 =7.30-7.45 (2H, m), 7.09 (1H, dd}, 4.79 (1H, ¢}, 3.70-4.00 (6H,
m), 2.97-3.08 (1H, m), 1.96-2.09 (3H, m ) ppm.



5N Aqueous hydrochloric acid solution (100a) was added to an ice-cool ed
sol uti on @fp skrsgb-a dazol - | PCT/EP98/03500
-yl)-2-(3, 4-di chl or ophenyl ) -3-(1, 3doxol an- 2-yl ) propane (I 1g) (see
Preparation 17) in tetrahydrofuran (100M ). The M xture was allowed to wam
slowy to 10 roomtenperature and then left to stand for 24 hours. The
tetrahydrofi =ran was renoved under reducgd pressure and the acidic phase
extracted with dichioromethane (2x 1 OOm ). The organi c phases were

conbi ned, washed with brine and dri eitsparatfonabéhydr ous- sodi um sul phate. The
sol vent was rem rude product whi ch
was chr omat ogr apHedCorss-f P e Al SR

97.5:2.5 changing to 95:5, by volune dlchloronethane : nethanol, to gi ve
3-(3,4- dichlorophenyl)-4-(imdazol-|I -yl)butan-1 -al (4.49) as a viscous
oil. [er§]H- NWR (CDCl[err]): [err] - 9.70 (1H, s), 7.38 (1H, d), 7.20-7.30
(2H, m, 7.01 (1H, s), 6.89 (1H, dd), 6.71 (1H, s), 4.00-4.22 %?H, m, 3.60
(1H, m, 2.72-2.92 (2H Brm - 60- Enpar anieojsil

3-(3, 4-Di chl or opeeNy Y- 4- (i m Hazol - 1- yl)butan-1-ol ﬁ;?

[err] Soditum borohyd |de<163529) was added |n t hree porii ons®—over 5
mnutes, to an ice-q 0 ed sol uti onof
3- (3, 4-di chl or ophenj - (i m dazol -1 -yl )butan-1-al (3.8g) fsee Preparation
18) in ethanol (25nD)HN & M xture was stirred for a fuMherchour before 10
removi ng the sol vent under reduced pressure to give a regsjidue. The residue
was then suspended i wat er (50m ), cooled to O[err]C and the m xture first
acidified to pHL with 2N

Methanesulphony! chloride (5.5g) was added over 10 minutes to an ice-cooled solution

of 2-(3,4-dichlorophenyl}-3-(1,3-dioxolan-2-yl)propan-1-o! (12g) (see Preparation 15)
10 and friethylamine (5.7g) in dichloromethane (100ml). The xﬁix‘mre was stirred for 30

minutes before further addition of dichloromethane (50ml). The solution was then

washed sequentially with water (3x 50ml) and brine (50mi) before drying over

ashydrous sodium sulphate. Removal of the solvent under reduced pressure gave 1-

methanesulphonyloxy-2-(3.4-dichlorophenyl)-3-(1,3-dioxolan-2-yDpropane as a yellow
15  oil (15.6g) which solidified upon standing.

"H-NMR (CDCls): § = 7.41 (1H, d), 7.34 (1H, ), 7.10 (11, dd), 4.75 (11, 1), 4.26-4.43

{2H, m), 3.90-4.00 (2H, m), 3.80-3.87 (2H, m), 3.30 (1H, m), 2.90 (3K, s), 2.00-2.10
(2H, m) ppm.



aqueous hydrochloric acid solution and then basified to pHL 4 by addition
of solid sodium carbonate before being extracted with eth (3x
200Dm) . THE%#FYdhi c phases were conbined, dried over anhyé%{?‘gg@@g&h

sul phate and the sol vent rernoved 15 under reduced pressure to yield

3- (3, 4-di chl orophenyl )-4- (i m dazol -1-yl)butan-1-ol (2.84g) as a cream
solid. [err] HNWR (CDCl[err]): [err] 35 (1H, d), 7.15-7.30 (2H, ,
6.95 (1H, s), 6.89 (1IN, d), 6.70 (1H, §§S‘ 4.00-4.25 (2H, i), 3.60-3.70 (1H,
m, 3.40-3.50 (1-, m, 3.15-3.30 ('ﬁﬁ%ﬁ?ﬂ%ﬁ 2.10(1H, br. s),
1.75-2.00(2H, m ppm -61- [err] 5 4- DrchlorophenylacetonrtrrIe
(80g) was di ssol Je@miduze 20(3st-fiellominketrvdy dickGlaRX-yntagiere @ nitrogen
at nosphere, cooled to -70[err] C and I | th| um di - | sopropyl am de (320nl of a
1 .5Msolution in cycl ohexane) added. The m xture was stirred at -70CC for
10 30 mnutes, allyl brom dey(63g) added over 15 minutes andéhe m xture

stirred for a 'fI?Q$*hg) €% 2N Aqueous hydr | OF g’ 'SQl ution
(600m) was ten added e, NiYxture extracted wi tf di et hyl/ et her.
The organic extracts conbi ned and the sol ven nmoved un®&r reduced

pressure. The resulting r?.rdue was di ssolved in dichid ithane dried
over anhydrous sodi um'syul pkate and the sol vent renovedtypdgr 15 reduced
pressure to give a red npbi |€ oil. This was chronat ogr aphed o# silica ge

5 i cl

1-Methanesulphonyloxy-2-(3,4-dichlorophenyl)-3-(1,3-dioxolan-2-yl)propane (15.5g)
{see Preparation 16) and imidazole (9g) were dissolved in anhydrous acetonitrile
{100m!) and the mixture heated at reflux for 90 hours. The solvent was removed under
18 reduced pressure, the residue dissolved in dichloromethane (100ml) and the solvent
again removed under reduced pressure. The residue was dissolved in dichloromethane
(300ml) and washed with sufficient aqueous sodium carbonate solution to enstire that
the aqueous phase reached pH14. The two phases were separated and the aquéous phase
extracted with dichloromethane (100ml). The organic phases were then combined and
15  the sclvent removed under reduced pressure o give a residue which was
chromatographed on silica gel, eluting with a solvent gradient of 99:1 changing to 95:5,
by volume, dichloromethane : methanol to give 1-(imidazol-1-y1})-2-(3,4-
dichlorophenyl)-3-(1,3-dioxolan-2-yljpropane {11.1g) as an orange oil.

20 'H-NMR (CDCly): 6 = 6.95-7.40 (4H, m), 6.85 (1H, dd), 6.69 (1H, s), 4.6 (1H, m),
4.15-4.25 (1H, m), 3.70-4.10 (SH, m), 3.15-3.25 (1H, m), 1.90-2.10 (2H, m) ppm.



eluting with 4: 1, by volune, hexane : dichloronethane to give

4- cyano- 4@3{5—97@ chl orophenyl ) but-1-ene (94.8g) as an oi IPC’{‘/EMS}'GEE.MVR
(cbcCiferr]): [err] = 7.40-7.51 (2H, m, 7.14-7.21 (1H, m, 5.70-5.95 (1H,
nm, 5.13- 20 5.27 (2H, m, 3.84 (1H t), 2.56-2.70 (2H, M ppm - 62-
[err] O 5 [err] 4-Cyano-4-(3,4-dichlorophenyl)but-1-ene (13g) (see
Preparation 20) was di ssolved in anhydrogg toluene (100m) and cooled to
-70[err] C under a nitrogen atnosphere. ‘Diisobutylal um ni um hydride (50m of
a 1.5M solution in toluene) was addeliepasationei8i0 - sol uti on over 30 ninutes,
the mxture stirred at -7 { aTiitéhEeg. 30 mnutes and then allowed to
warmslowmy to -1CC V\ﬁt%&%ﬁﬁ?w 9 %&la@ﬁéw =%t herm ¢ reaction)
before pouring the mxture into a 15% (by wei ght) aqueous sol ution of
citric acid (500m ), followed by further addition of tol uene (300m ) and

vi gorous stirri ngof , ture for 30 m nutes. g tyq pplses were
separ at ed, ) - washed 15 W t 46\iNn , Ydri e§ over anhydrous
sodi um sul phgtefand the ent renoved under@juced pressure to give

4-( 3, 4-di chl of ophesy 4- f onnyl but=t-—=emePas an oil '
(CDCi[err]): [err] 68 (1H, s), 7.48 (1H, d), 7.
d),561577(1H ) i

(1H, n)5240 54( H

. s), 7.03 (1H,
oM. 2.77-2.91

SN Aqueous hydrochloric acid solution (100m1) was added to an ice-cooled solution of
1-(imidazol-1-y1)-2-(3,4-dichlorophenyl}-3-(1,3-dioxolan-2-yl)propane {11g) (see
Preparation 17) in tetrahydrofuran (100ml). The mixture was allowed to warm slowly to

10 room temperature and then left to stand for 24 hours. The tetrahydrofuran was removed
under reduced pressure and the acidic phase extracted with dichloromethane (2x iﬂﬂml).
The organic phases were combined, washed with brine and dried over anhydrous
sodium sulphate. The solvent was removed under reduced pressure to give the crude
product which was chromatographed on silica gel eluting with a solvent gradient of

15 97.5:2.5 changing to 95:5, by volume, dichloromethane : methanol, to give 3-(3,4-
dichlorophenyl-4-(imidazol-1-yDbutan-1-al (4.4g) as a viscous cil.

"H-NMR (CDCla): §=9.70 (1H, 5), 7.38 (1H, d), 7.20-7.30 (2H, m), 7.01 (11, 5), 6.89
(1H, dd), 6.71 (1H, s), 4.00-4.22 (2H, m), 3.60 (1H, m), 2.72-2.92 (2H, m) ppm.



20 ppm -63- C1 caa

Cl Sodi um_ borohydride (2.2g) was added in four portions, 1 nul tes,
to an i cewoc?éﬁf’%a sol ution of 4-(3,4-dichl orophenyl )-4-fo%§!ﬁg3%&g§%e (13
(see Preparation 2el) in ethanol (100m ). The m xture was stirred for a
further 3 0 mnutes before renoving the solvent under reduced pressure to
give a residue. This was suspended in V\%égr 10 (50m ), cooled to OC and
te mxture acidified (pH<6) with 2N aquetus hydrochloric acid solution. The
m xtue was extracted three tinmes w tbﬂﬁ%@{%ﬁet hane, the organic phases
conbi ned and te solvent renoved under reduced pressure. Dichloronedi ane
200m ) was then added, t3& Dichiorephenyl-vdinidaz et el -0

renoved fromthe filtrate under reduced pressure to give an oil. This was
chromat ographed onl silica 15 gel eluting with dichloronethane to give
4- (3, 4-di chor ophenyl ) - 5- hydr oxgp. -nt- |1-ene (7g) as a orange oil.

[err] H NVR ( CDCL[ g4y " = 7.24-7.45 (2H, m #* ~ddy,
5.61-5.75 (1H, u , 14¢H m 3.70-3.90 (ZI'IT,Y\;Q_H, 2.80-2.91 (1H m,
2.30-2.55 (2H, m»1.3 t) ppm ———84mes _

Ct

Sodium borohydride (0.52g) was added iﬁ three portions, over 5 minutes, to an ice-
cooled solution of 3-(3,4-dichlorophenyl)-4-(imidazol-1-yl}butan-1-al (3.3g) (see
Preparation 18) in ethanol {25ml). The mixture was stirred for a further hour before

10 removing the solvent under reduced pressure to give a residue. The résidue was then
suspended in water (50ml), cocled to 0°C and the mixture first acidified to pH1 with 2N
aqueous hydrochloric acid solution and then basified to pH14 by addition of solid
sodium carbonate before being extracted with ethyl acetate (3x 200ml). The orgamc
phases were combined, dried over anhydrous sodium sulphate and the solvent removed

15  under reduced pressure to yield 3-(3,4-dichloropheny!)-4-{imidazol-1-yl)butan-1-o]
(2.84¢g) as a cream solid. '

1H--I*l’l\lilﬁi (CDCl3): 8= 7.35 (1H, d), 7.15-7.30 (2H, m), 6.95 (1H, s), 6.89 (1H, d), 6.70

{14, s), 4.00-4.25 (2H, m)}, 3.60-3.70 (1H, m), 3.40-3.50 (1H, m), 3.15-3.30 (14, m),
20 2.10(1H, br. §), 1.75-2.00 (2H, m) ppm.



Preparation 23 [err] 5 [err] A solution of methanesul phonyl chloride (2.39)
in dichlorqeeidaeg (1 OM) was added to an ice-cool ed sol uti parRbssosseo

4- (3, 4-di chor ophenyl) - 5- hydr oxypent - 1-ene (4.3g) (see 10 Preparation 22
and triethylanie (2.5g9) in dichloronethane (5G1) over 10 minutes. The

m xture was stirred for a firther 30 m nutes before bei ng washed
sequentially with water (3x 25nml) and brige (25ml), tien dried over

anhydr ous sodi um sul phate. Renoval of the solvent under reduced pressure
gave 4- (3, 4-dichl orophenyl)-5- (net haRmﬁmhmmmjyl oxy) pent - 1-ene (5. 4g) as an
oil. 15 [err]H NWR (CDCl[err]). ] 7.30 (1H, s), 7.04
(1H, dd), 5.56-5.72 (1H m), .9,,, (3.4 .‘ i 91839 (2H, n),
3.05-3.15 (1H, in), 2.88 (3H, s) 2.33-2.60 (2H n) ppm 20

Preparation 24 [err] [err] - 65-

4- (3, 4- D chl or ophenyl ¥6&
Preparation 23) and imd
acetonitrile (40m) and

5 Cl

3,4-Dichlorophenylacetonitrile (80g) was dissolved in anhydrous tetrahydrofiran
(800mi) under a nitrogen atmosphere, cooled to -70°C, and lithium di-isopropylamide
{320ml of a 1.5M solution in cyclohexane) added. The mixture was stirred at -70°C for

10 30 minutes, allyl bromide (63g) added over 15 minutes and the mixture stirred fora
further 30 minutes. 2N Agueous hydrochloric acid solution (600ml) was then added and
the mixture extracted twice with diethy! ether. The organic extracts were combined and
the solvent removed under reduced pressure. The resulting residue was dissolved in
dichloromethane, dried over anhydrous sodium sulphate and the solvent removed under

15 reduced pressure to give a red mobile oil. This was chromatographed on silica gel
eluting with 4:1, by volume, hexane : dichloromethane to give 4-cyano-4-(3,4-

dichlorophenylbut-1-ene (94.8¢g) as an oil.

H-NMR (CDCLy): 8 = 7.40-7.51 (2H, m), 7.14-7.21 (1H, m), 5.70-5.95 (1H, m), 5.13-
20 527 (2H, m), 3.84 (1H, 1), 2.56-2.70 (2H, m) ppm.



heat ed under reflux for 100 hours. The sol vent was renoved under reduced
pressure, the 5 resi due di ssol ved in dichloronethane agkgqﬁ%sﬁ)%agent
renoved WERSST9Educed pressure. The residue was di ssol ved T

di chi oronet hane (I OOm ) and washed with sufficient aqueous sodi um
carbonate solution to ensure that the aqueous phase reached pl4. The two
phases were separated and the aqueous phase extracted w th dichl oronet hane
(100m ). The organi c phases were combif®d and the sol vent renoved under

reduced 10

gel eluting with a solvent gradien

pressure to give a resi i.gh was chromat ogr aphed on silica
?M changing to 98:2, by vol une,

di chl or onet hane: net hanol 4-B@-Dickdrophenyl-4-formylbut-1-ene
4- (3, 4-di chl orophenyl )-5-(irnidazol -1-yl)pent-1-ene (3.45g) as an orange
oil. [err]H-NWR (CDCl [err]): [err] = 7.35 (1H, d), 7.15-7.30 (2H, m, 6.99

(1H, s), 6.

84(1H d), 6.69 15 (1H, s), 5.55-5.70 (44, m, 5.07 (2H, d),

3.95-4.22 (2H, 2.95-3. 10 (1H m, 2.32- 2.45 (2H}im ppm_ The

hydr ochl ori de sal"{C W

epared by dissolving the f

di chl oronet hane, treating the solution with hydrogén chjoride gas and

renoval of

t he sol yet
4- (3, 4-di chl or ophe H
- 5 NN . K

-66- [err]

5

10

15

20

under 20 reduced.pregsure to g
5- (i mdazol -1-yl)pent-I-ene hy

Cl Cl

4-Cyano-4-(3,4-dichlorophenylibut-1-ene (13g) (see Preparation 20) was dissolved in
anhydrous toluene (100m) and cooled to -70°C under 2 nitrogen atmosphere.
Diisobutylaluminium hydride (50ml of a 1.5M solution in toluene) was added to the
solution over 30 minutes, the mixture stirred at -70°C for a further 30 minutes and then
allowed to warm slowly to -10°C. Water (6ml) was carefully added (exothermic
reaction) before pouring the mixture into a 15% (by weight) aqueous solution of citric
acid (500ml), followed by further addition of toluene (300ml) and vigorous stirring of
the mixture for 30 minutes. The two phases were separated, the organic phase washed -
with brine, dried over anhydrous sodium sulphate and the solvent removed under

reduced pressure to give 4-(3,4-dichlorophenyl)-4-formylbut-1-ene as an oil (14g).

'H.NMR (CDCL): 5 =9.68 (1H, s), 7.48 (1H, d), 7.31 (1H, 5), 7.03 (1H, d), 5.61-5.77
(1H, m), 4.94-5.13 (2H, m), 3.56-3.65 (1H, m), 2.77-2.91 (1H, m), 2.40-2.54 (1H, m)



- 10C [err] 4-(3,4-Di chlorophenyl)-5-(imdazol-1-yl)pent-I-ene

hydr ochl oxbdestsd26g) (see Preparation 24) was di ssol ved i rPGI/ERRIOBF08 of
acetonitrile (50mM) and water (20m ) and 10 osmumtetroxide (4m of a
0.05M sol ution in toluene) added. The mi xture was stirred for 30 m nutes,
sodi um periodate (5.3g) added and stirring continued for 2 hours. A further
portion of acetonitrile (20mM) was adde#3and stirring continued for 16
hours before renoval of the organic_sol vent under reduced pressure to give
an aqueous suspension. This was basibreRag@tics2814>7 by the addition of solid
sodi um car bonate. The 15 ' t extracted wi th dichl oronethane,
t he organi c phase dried OWEB‘%&%%& f%’—cu"?%éffémand t he sol vent
renoved under reduged pressure to give a dark oil which was chromat ographed
on silica gel elutling with a solvent gradient of 98:2 changi ng 1o 92.5:7.5,
by vol une, dichlgfomet’hane nethaol to give 3-(3,4- =Ho

i dazol -1 -yl)butan-1-al (2.28g) as a
NVR (CDCl[err]): [err] = 9.70 (1F
(1H, s), 6.89 {iH-dd)>»6.71 (1
242-2.92 (2H m ppm -67- Pre

di chl or ophenyl ) - 4- (i
viscous oil. 20 [ersqPh
7.20-7.30 (2H, m, i ‘
(2H, m, 3.60 (1H

¢ol our | ess,
S 7.38 (1H, d),
4.00-4.22

Cl Ct

Sodium borchydride (2.2g) was added in four portions, over 10 minutes, to an ice-
cooled solution of 4-(3,4-dichlorophenyl}-4-formylbut-1-ene (13g) (see Preparation 21)
in ethanol (100ml). The mixture was stirred for a further 30 minutes before removing
the solvent under reduced pressure to give a residue. This was suspended in water

10 (50ml), cooled to 0°C and the mixture acidified (pH<6) with 2N aqueous hydrochloric
acid solution. The mixture was extracted three times with dichloromethane, the organic
phases combined and the solvent removed under reduced pressure. Dichloromethane
(Zéﬂml) was then adde&, the mixture stirred and filtered and the solvent removed from
the filtrate under reduced pressure to give an oil. This was chromatographed on silica

15  gel eluting with dichloromethane to give 4-(3,4-dichlorophenyl)-5-hydroxypent-1-ene
{7g) as a orange oil.

'H-NMR (CDCls): 5 = 7.24-7.45 (2H, m), 7.06 (1H, dd), 5.61-5.75 (1H, m), 4.96-5.10
(2H, m), 3.70-3.96 (2H, m), 2.80-2.91 (1H, m), 2.30-2.55 (2H, m), 1.32 (1H, t) ppm.



To a m xture of sodium hydride (60% w w dispersion in mneral oil) (19.249)
and anhydgvg%lst, grahydrofuran (450m ) at O[err]C under a Rici 9803500

at nospher e Wwas added a solution of 3,4-dichlorophenylacetonitrile (89.5Q)

i n anhydrous tetrahydrofubran 10 (450nl), dropw se over 40 m nutes. After
a further 30 m nutes, a solution of 2-(2- bronoethoxy)tetrahydropyran
(100g) in anhydrous tetrahydrofuran (10Qgl) was added. The m xture was
allowed to warmto roomtenperature and then stirred for 14 hours. 30% w w
Aqueous ammoni um chl oride sol ution Ppéfapdtiondds added and the m xture
extracted with diethyl ef her (2 X 400rrfL) The organr c extracts were

conbi ned, washed 15 AAIOREY Latbes RS - Lagile

magnesi um sul phate and the sol vent rem)ved under reduced pressure. The
resi due was chronatographed on silica gel eluting with a solvent gradient
of 1:9 changing to_&.1, ol ume, diethyl ethemeoBexane to
2- (3, 4-di chl or opH@nyl )f- 4- (T et r ahydr opyr an- 2- yl oxy) - bl aneyfi t r
an oil and as a m xtu of diastereoners. 20 [err]H NWR
(mxture of 2 diastegfeopers): [err] = 7.25-7.50 (2H, m¢=7.
4.50-4.60 (1H, m, 4.00:44.10 (1H m, 2780=2795 (2H m
in), 2.05- 2.30 (2H, 150-1. 90 (6H, mM ppm - 68-
[err] HS & o

e (51g) as
[err])
0-7.25 (1H, m,
0-2.65 (2H,
pagati on 27

2.1

A solution of methanesulphonyl chloride (2.3g) in dichloromethane {10ml) was added
to an ice-cooled solution of 4-(3,4-dichlorophenyl)-5-hydroxypent-1-ene (4.3g) (see
10 Preparation 22) and triethylamine (2.5g) in dichloromethane (50ml) over 10 miﬁiltes
The mixture was stirred for a further 30 mmutes before being washed sequentrallv thh
water (3x 25ml) and brine (25ml), then dried over anhydrous sodium sulphate |
Removal of the solvent under reduced pressire gave 4-(3 ,4-d1chlompheny£)-:>¢
{(methanesulphonyloxy)pent-1-ene (5.4g) as an oil. |
15
IH'-NMR (CDCly): 8 =742 (1H, d), 7.30 (1H, s), 7.04 (1H, dd), 5.56-5.72 (1H, m),
5.01-5.10 (2H, m), 4.22-4.39 (2H, m), 3.05-3.15 (1H, m), 2.88 (3H, s), 2.33-2.60 (ZH,
m) ppm.

20




5 [err] 2-(3,4-Dichlorophenyl)4-(tetrahydropyran-2-yl oxy)butanenitrile
(20.29) (weesdweparati on 26) was di ssol ved i n anhydrous t @CuaPes4BOON ) and
cooled to -780C under a nitrogen atnosphere. Diisobutyl al uniinium hydride
(85.6m of a 1.OMsolution in 10 toluene) was then added dropw se. The

m xture was stirred at -780 for 1.5 hours and then allowed to warm slowy
to -400C. Water (10OOM ) and saturated affeous ammoni um chl ori de sol ution

(50mM ) were carefully added (exotherm c reaction) and the m xture all-owed
towarmto 41@ %’PEhaF’VSIDH&eW@P}&WB#XY)H&P@“&{W GA® (seadPreparatioat?3)

rachol T oo TR (Bardls B 6 SRt Sl e B R B B e
and the m Hehte® uddrirafixcfdr 160 ﬁbtﬂé.%%blv@ﬁﬂ\%s-re&b%&ﬂﬂ%eﬁu&ﬁ%&a%%ﬁgri ed

over anhydrous sodi um sul phate and the sol vent renpved under ‘reduce

pressur & t segiduealissobtved dedihlogumstharprangd thesoleht wmavedvaish edluond medsuen gel
eluting w 98:, b ol . dichl or t .« et hanol to give
2-(3, 4-dic Fsﬁ%v%ﬁw%&&%@mﬂﬁegfé@Bw Vesbed B clept (17.02g)
as a yello | ) _ Ak [ err])
(i xture of s 38uBbabolit shfuind o (s TR BikSousrBhdd Fh TR R )
(1H, rn), #woGhbdeslwen) sepdrafel ahd teHquedus phask@x(rict&tvith fichBra@eBa®0 (6H ),
2.35-2.50 (1H, - ""}h 1.45-2.00 (6H, njb,ppm -69- [err]
(106mi). The organic phases were combined and the solvent removed under reduced
10 pressure to give a residue which was chromatographed on silica gel eluting with a

solvent gradient of 100:0 changing to 98:2, by volume, dichloromethane : methanol, to

give 4-(3,4-dichlorophenyl}-5-(imidazol-1-yDpent-1-ene (3.45g) as an orange oil.

'H-NMR (CDCls): § =7.35 (1H, d), 7.15-7.30 (28, m), 6.99 (14, s), 6.84 (1H, d), 6.69

15 (1H,s), 5.55-5.70 (1H, m}, 5.07 (2H, d), 3.95-4.22 (2H, m}, 2.95-3.10 (1H, m), 2.32-
2.45 (2H, m) ppm.

The hydrochloride salt was prepared by dissolving the free base in dichloromethane,
treating the solution with hydrogen chloride gas and removal of the solvent under
20 reduced pressure to give 4-(3,4-dichloropheny!}-5-(imidazol-1-yl)pent-1-ene

hydrochloride as a foam.



5 [err] Sodiun1borohydride (2.03g) was added portionwi se to a solution of
2- (3, 4- d| .enyl)-4-(tetrahydropyran-2- onxy)butan

(see Preparatlon 7) in 10 2- propanol (250m ). The nlxturéﬂkgé%é?wgred at
roomtenperature overnight and glacial acetic acid (4m) carefully added, .
foll owed by addition of water (2ml). The sol vent was renoved under reduced
pressure to give a residue which was dissglved in dichloronethane and
washed sequentially with water, dilute a%ﬁéous sodi um hydr ogen car bonat e
solution and brine. The sol ution “ﬁsfﬁﬂﬁﬁgmﬁﬂsr anhydr ous sodi um sul phat e
15 and the sol vent renpoved under reduce pressure. The crude product was
chromat ogr aphed on silica gel {aemativegnet ardienVi@ une, et hyl acetate:
hexane to give 2-(3,4-di . dr opyr an- 2- yl oxy) but an- 1l - ol
(14.7g) as a col ourl ess ori-antas-e HROER-aiYaloi@Rdaiter s. 20 H NWVR -
(CDCl[errd) (m xture of two dlastereoners) 8 =7.30-7.40 (2H,.n), 7.09

(1H, d), 4.55 (0.5H, t), 4.46 (0.5H, t), 3.24-3.82 (6H m, 2. 90 3.00 (IH,
m, 1.45-2.10 (9H, ZN\ppm. - peparation 29 5 [erpd -
chloride (2.4nm) mﬂugﬁgded dropwi se to an i ce-coat®d %ol OY7 on

(3, 4-di ehor ophenyl)

Preparation HCI

4-(3,4-Dichlorophenyl)-5-(imidazol-1-yDpent-1-ene hydrccﬁloride (3.6g) (see
Preparation 24) was dissolved in 2 mixture of acetonitrile (50ml) and water (20ml) and

16 osmium tetroxide (4ml of a 0.05M solution in toluene) added. The mixture was stirred
for 30 minutes, sodium periodate (5.3g) added and stirring continued for 2 hours. A
further portion of acetonitrile (20ml) was added and stirring continued for 16 hours
before removal of the organic solvent under reduced pressure to give an aqueéi;s
suspension. This was basified to pH>7 by the addition of solid sodium carbonate. The

15 mixture was then extracted with dichloromethiane, the organic phase dried over
anhydrous sodium sulphate and the solvent removed under reduced pressure to give a
dark oil which was chromatographed on silica gel eluting with a solvent gradient of 98:2
changing to 92.5:7.5, by volume, dichloromethane : methanol to give 3-(3,4-
dichlorophenyl)-4-(imidazol-1-yl)butan-1-al (2.28g) as a colourless, viscous oil.

20

i
H-NMR (CDCl3): 8=9.70 (1H, 5), 7.38 (1H, d), 7.20-7.30 (2H, m), 7.01 (1, s), 6.89
(1H, dd), 6.71 (1H, 5), 4.00-4.22 (2H, m), 3.60 (1H, m), 2.72-2.92 (2H, m) ppm.



10 28) and triethylamne (5.32nl) in dichloronmethane (1Q0OM ) under. a
nitrogen gigepfHbere. The m xture was stired for 10 m nut esrat/EppgershC and
then 90 m nutes at roomtenperature before being washed twice with water.
The organi ¢ phase was separated, dried over anhydrous sodi um sul phate and
t he sol vent renpoved under reduced pressure to give the crude product This
was chromat ographed on silica gel elutingzwith 95:5, by 15 vol une,

di chl oronet hane: diethyl ether to give |-nethanesul phonyl oxy-2-(3, 4-

di chl or ophenyl) - 4- (tetrahydropyran 2Prgparationodf ane (8. 850) as a yel |l ow oi
and as a m xture of ) . _ xture of two
di ast ereoners): [erfq 7 Py 4 GBS (1H, ),
4.30-4.50 (3H, m, 3.20- 3. 80 (5H i), 2.89 (3H s) '2.05-2.15 (1H, m,

1.50- 1.95 (7H, ppm -71- Preparationl 30

1- Met hanesul phon -2- (3, 4-di chl or ophenyl ) - 4- f€s{_ratydrOpy L8 2- yl oxy) but
ane (10g) (see Preparation 29), imdazole (2.07g) and potasg car bonat e
(7.659) were 10 di | ved i n awrhydreus-mcetonitile (50m) g heat ed
under reflux under {a ngtrogen at nosphere for 3 da he organi c solivent
was then renoved u r.A4geduced pressure and the ri Ll Ng aqueous .
suspensi on partitiondd béfween di chl oronmet hane and Jhat €€t The organi ¢ phase
was sepakat ed, washegisequentially with water and kgi ne, dried over

anhydr ous sodiun1su|phate and the sol vent renoved under reduced pressure.
The crude 15 product was chromatographed on silica gel eluting with 95:5,

by volue, 14 a mixture of sodium hydride (60% wiw dispersion in mineral oil) (19.24g) and

anhydrous tetrahydrofuran (450ml) at 0°C under a nitrogen atmosphere was added a

solution of 3,4-dichlorophenylacetonitrile (89.5g) in anhydrous tetrahydrofuran

10 (450mb), dropwise over 40 minutes. After a further 30 minutes, a solution of 2-(2-
bromoethoxy)tetrahydropyran (100g) in anhydrous tetrahydrofuran (100m!) was added.
The mixture was allowed to warm to room temperature and then stirred for 14 hours.
30% w/w Aqueous ammonium chloride solution (500mI) was added and the mixture
extracted with diethyl ether (2 x 400ml). The ofganic extracts were combined, washed

15 with water (2 x 400m1), dried over anhydrous magnesium sxﬂphaie and the solvent
removed under reduced pressure. The residue was chromatographed on silica gei'eluting
with a solvent gradient of 1:9 changing to 1:1, by volume, diethyl ether : hexane to give
2-(3 4-dichlorophenyl)-4-(tetrahydropyran-2-yloxy)-butanenitrile (51g) as an oil and as
a mixture of diastereomers.

20
"H-NMR (CDCly) (mixture of 2 diastereomers): 8 = 7.25-7.50 (2H, m), 7.20-7.25 (1H,

m), 4.50-4.60 (1H, m), 4.00-4.10 (1H, m), 2.80-2.95 (2H, m), 2.40-2.65 (2H, m), 2.05-
2.30 (2H, m), 1.50-1.90 (6H, m) ppm.



di chl oronet hane : nethanol to give 1 -(im dazol

-1-yl)-2-(3, 4-di chl orophenyl )-4- (tetrahydropyran-2-yl oxy) but ane %ﬂg) as an
0i | and a¥Wo#sHKBure of di astereomers. [err]H NVR (CDCL[ eri9h re of
two diastereoners): 8 = 7.35 (1H, d), 7.18-7.28 (2H, m, 20 6 99 (1H, s),
6.88 (1H m, 6.69 (1H, s), 4.49 (0.5H, t), 4.40 (0.5H, t), 4.00-4.25 (2H,
m, 3.10-3.85 (5H m, 1.45-2.10 (8H, mM_ppm -72- Preparation 31
3-(3,4-Dichl orophenyl) 4-12- (3. 5-di net h;ﬁlgbenzoyl)l m dazol - 1-yl ] butyl 3, 5-

di met hyl benzoate 5 0 [err] Cl C
3, 5- D met hyl benzoyl chloride (I 339Wd dropW| se to a suspension of "
3-(3,4.- dichloropheg TAcHibrohlk otydhi8 wOButddlal (See
Preparation 19) and 10 tri et hy am nee (1 Ig yrousacetonltrl |l e
(15m ) and the solution stirred at roomtenperature for 120 hours. The

m xture was then m xed with water (30m ) and dichl Q{]orrethane (50mM ), the
organi ¢ phase separated and washed sequentially w water and brine. The

sol vent was reffbwe def-relluced pressure to glé Pch was
chromat ographed on} silica gel gluting with a sol Vent gr adi ent of 00: 0 15 .
changing to 99 : 1l vol u | chlLoronet hage :neth to gi (3, 4-

2-(3,4-Dichlorophenyl)-4-(tetrahydropyran-2-yloxy)butanenitrile (20.2g) (see
Preparation 26) was dissolved in anhydrous toluene (300ml) and cooled to -78°C under
a nitrogen atmosphere. Diisobutylatuminium hydride {85.6m! of a 1.0M solution in

10 toluene) was then added dropwise. The mixture was stirred at -78°C for 1.5 hours and
then allowed to warm slowly to ~40°C. Water (100m!) and saturated aqueous
ammonium chloride solution (50ml) were carefully added (exothermic reactiéﬂj and the
mixture allowed to warm to 10°C before further addition of water (100mi) and saturated
aqueous ammonium chloride solution (Sﬂnﬁ), A 10% wiw aqueous solution of ’

15 Rochelle’s salt (potassium sodium tartrate tetrahydrate) (400ml) was added and the
mixture extracted with diethyl ether. The organic phase was dried over anhydrous
sodium sulphate and the solvent removed under reduced pressure to give a2 crude
product. This was chromatographed on silica gel eluting with 98:2, by volume,
dichioromethane : methanol to give 2~(3,4-dichloropheny!)-4-(tetrahydropyran-2-

20 yloxy)butan-1-al (17.02g) as a yellow oil and as a mixture of diastereomers.

"H-NMR (CDCly) (mixture of two diastereomers): 5 = 9.70 (1H, 8), 7.4 (1H, ), 7.32

(1H, m), 7.06 (1H, m), 4.55 (0.5H, 1), 4.46 (0.5H, 1), 3.20-3.90 (6H, m), 2.35-2.50 (1H; —
m), 1.45-2.00 (6H, m) ppm.



di chI or ophenyl )-4-[2-(3, 5-di met hyl benzoyl )i m dazol - 1-yl ] but yl

3, 5-di rret Pengoate (0.94 g) as a yellow foam [err]l—l—NI\/I%c(’x@D@&zbmo])
[err] = 3’? s), 7.49 (2H, s), 7.10-7.27 (SW, mm), 6.92 (I1-1, dd),
20 6.81 (1H, s) 4.76 (1H, dd), 4.51 (1H, dd), 4.10-4.30 (2H, in), 3.32
(1H, in), 2.35 (6H s), 2.29 (6H s), 2.19 (2H in) ppm -73-
Preparation 32 2. 3-Di hydrobenzo[b] furanggl-oic acid 5

0 OH N, N, N , N Tetranet hyl et hyl enedi am ne (38nl) was di ssol ved in hexanre
(3oont), cool ed in an i ce-bath and Bmmmyghdl&hl um (1 OOm of a 2.5M sol ution
i n hexane) added. Tphe Cf 15 m nutes before
addi ng 2, 3- di hydr ob&A&5HHf84 : - P S e o BRLAZO-M nut es. The

m xture was allowed to vvarmto roomtenperature over 30 m nutes, stirred at
roomtenperature for a further 4 hours, poured onto an excess of solid
carbon dgioxide and left to stand for 3 days by which tinme the sol vent had
evaporated off. The residue was partitioned between ethyl acetate (1L) and
4N aqueous hydochl oric acid solution (240m ), the |ayers separat ed and the

dol5 . o.wWth ethyl acetate (508
i edjover anhydrous sodf®m s
cedJpressure. The residue w

, 3- di hydr obenzof b] f uran

sol vent renoved der red

wi th di et hyl et 0 give

solid (21 g)
i : Cl

Sodium borohydride (2.03g) was added porticnwise to a solution of 2-(3,4-
dichlorophenyl)-4-(tetrahydropyran-2-yloxy)butan-1-al (17.02g) (see Preparation 27) in

10 2-propanol (250ml). The mixture was stirred at room temperature overnight and glacial
acetic acid (dml) carefully added, followed by aé!&iﬁan of water (2ml). The solvent was
removed under reduced pressure to give a residue which was dissolved in
dichloromethane and washed seéuenﬁail}l; with water, dilute aqueous sodium hydrogen
carbonate sclution and brine. The solution was dried over anhydrous sodium sulphate

15  and the solvent removed under reduced pressure. The crude product was
chromatographed on silica gel eluting with 1:1, by volume, ethy! acetate : hexane to
gi;fe 2-(3,4-dichlorophenyl)-4-(tetrahydropyran-2-yloxy)butan-1-0l (14.7g) as a

colourless oil and as a mixture of diastereomers.

20 II—I-’.I‘H\'IR {CDCl3) {mixture of two diastereomers): d = 7.30-7.40 (2H, m), 7.09 (1H, 4),
4.55 (0.5H, 1), 4.46 (0.5H, 1), 3.24-3.82 (6H, m), 2.90-3.00 (1H, m), 1.45-2.10 (9H, m)
ppm.



20 [err]H-NMR (CDCl[err]): [err] = 7.75 (1Hd), 7.31 (1H d), 6.88 (1H, t),

4.69 (2H,t), 3.20 (2H, t) ppm -74- Preparation 33 '

1, 2, 3, 4- TP PURPH o- 5- napht hoic acid 5 PCTEPTY35%00 w w

Pal | adi um on-carbon (10g) was added to a solution of |-naphthoic acid (

33.4g) in glacial acetic acid (150m ) and the m xture hydrogenated at

345kPa (50psi) and 85[err]C for 4 days. _The warm m xture was filtered

t hrough a short colum of Arbacel 10 (‘t’%‘de mark) filter aid and the_pad

washed with glacial acetic acid (15@ W (I.5L) was added to the -

filtrate and the resultlng precr plta., ed off and washed with water.

The preci pit atefeia Y] : ) @rahveneah ULEIRAE .-.o over

anhydrous sodi um suI phate and the sol vent rem)ved under pressure to

give an oil which was crystallised fromethyl acetate to give

1, 2,3, 451etrahydro 5-napht hoic acid 15 (2.94g) as a white solid (mp.

148 150[%err] O). [err]H-NI\/R (CDCl[err]) [err] = 7.85 (1H, d), 7.28 (1H, d),
15

7.16 (1H m, 3 bﬁ .84 (2[err]Medgg\ 1 2-19%4, m

ppm -75- HO
e

L&)

i

Methanesulphony! chloride (2.4ml) was added dropwise to an ice-cooled solution of 2-
(3,4-dichlorophenyl)-4-(tetrahydropyran-2-yloxy)butan-1-ol {8.13g) (see Preparation

10 28) and triethylamine (5.32ml) in dichloromethane (100mi) under a nitrogen |
atmosphere. The mixture was stirred for 10 minutes at 0°C and then 90 minutes at'ioom
temperature before being washed twice with water. The organic phase was separated
dried over anhydrous sodium sulphate and the solvent removed under reduced ; pressure
to give the crude product. This was chromatographed on silica gel eluting w:th 05:5, by

15 volume, dichloromethane : diethyl ether to give 1-methanesulphonyloxy-2-(3,4- |
dichlorophenyl)-4-(tetrabydropyran-2-yloxy)butane (8.85g) as a yellow oil and as a

mixture of diastereomers.

I}-I~NI\/IR (CDCly) {mixture of two diastereomers): § = 742 (1H, d), 7.32 (1H, dd), 7.09

20 (1H, m), 4.30-4.50 (3H, m), 3.20-3.80 (5H, m), 2.89 (3H, s), 2.05-2.15 (1H, m), 1.50-
1.95 (7H, m) ppm.



Preparation 34 1,2,3, 4-Tetrahydro-6-naphthoic acid [err]
1,2,3,4- Tgtdggg/,dfzo 6- napht hal dehyde (2. Qg) was suspended |HC®/ESMlmmEous
sodi um hydr oxi de solution (125m ), stirred vigorously and a 70% w w
solution of tertiary butyl 10 hydr operoxi de in water (10.3m ) added. The
m xture was heated at about 70[err]C( for 4 hours and then left. to stand at
roomtenperature for 3 days. A fiuther ggantity of a 70% w w sol uti on of
tertiary butyl hydroperoxide in water (10OM) was added and the m xture

heat ed at about 70[err]C for a furt Fagpagationdlrs. The mi xture was cool ed,

di et hyl ether ( C phase :ara ed. The .agueous phase was
acidified to pHirt AN . .}’13743'3 b mnggng-\g%gvﬁl 18%€ and
extracted with diet hyI et her (2x I OOrﬂ) The organi ¢ phases were conbi ned,
dried over anhydrous sodi um sul phate and the sol vent renoved under reduced
pressuré to give a residue which was chromat ographed on silica gel eluting
with a sol vqp%’esgradl ent of lol cgangl ng to 1: 0, by volune, di §t hyl ether:

pentane to §IVE 17, 3v4 ekt a 6- napht hoi ¢ a#i N? te
solid. 20 [err]H- NWR (JCDCl[err}): [ierr] = 7.78-%..8 7.434 (1H, d),
2.78-2.87 (4H, br. . 79- 1. H br. s) pp

[err]

Pr eparatj 35

1-Methanesulphonyloxy-2-(3,4-dichlorophenyl)-4-(tetrahydropyran-2-yioxybutane
{10g) (see Preparation 29}, imidazole (2.07g) and potassium carbonate {7.65g) were

10 dissolved in anhydrous acetonitrile (50ml) and heated under reflux under a nitrogen
atmosphere for 3 days. The organic solvent was then removed under reduced pressure
and the resulting aqueous suspension partitioned Setween dichloromethane and water.
The organic phase was separated, washed sequentially with water and brine, dﬁed oirer
anhydrous sodium sulphate and the solvent removed under reduced pressure. The crude

15  product was chromatographed on silica gel eluting with 95:5, by volume, |
dichloromethane : methanol to give 1-{imidazol-1-yl)-2-(3,4-dichiorophenyl)-4-
(tetrahydropyran-2-yloxy)butane (3g) as an oil and as a mixture of diastereomers.

IH—NMR (CDCl3) (mixture of two diastereomers): 8 = 7.35 (1H, d), 7.18-7.28 (2H, m),

20 6.99 (1H, s), 6.88 (1H, m), 6.69 (1H, s), 4.49 (0.5H, 1), 4.40 (0.5H, 1), 4.00-4.25 (2H,
m), 3.10-3.85 (5H, my), 1.45-2.10 (8H, m) ppm.



5 2, 3-Di hydrobenzo[ b] furan-7-o0ic acid (3g) (see Preparation 32) was
suspended in_anhydrous dichioronethane (30m ) and oxal yl 50)
added, fo¥P3HeE’ %y addi ti on of dinethylformanm de (3 dro %Bkgpegﬁﬁgfure was
stirred at roomtenperature 10 for 2.5 hours, the solvent ten renoved
under reduced pressure, the resulting residue di ssol ved in dichioronehane
and the solvent renoved under reduced ssure. The residue was again

di ssol ved in dichl oronet hane and the so jent renoved under reduced pressure
to give 2, 3-di hydrobenzo[ b] f ur an- 7'E&m§ﬂﬂﬁﬂide as a pink solid (3.3g) 15
Preparatron 36 [err] 20 Thi s conpou was prepared by an anal ogous met hod
to that used i n3£5.éikchiviopher¥h (BefS-tintetyHantzat intider hal

(see Preparation 33) as the startl aterial 77
1, 2, 3, 4- Tet r ahydr o- 6- napht hoyl chl q@ﬁgﬁﬂﬁmﬁ 0 OH

0 G sThis conpound was prepared by an anal ogous nethod to that used in
Preparation 35 using 1, 2, 3, 4-tetrahydro-6-naphthoic acid (see Prgparation
34) as the starting material. 10 Pr epar ati ons
38-46 The conpounds of the follow ng tabul at ed ipreparati ons (Table 2), of
the general formula: WR

kgoi c acid

OH
2NN 72t o

N\ - N2 I

Ci Cl
Cl Ci

3,5-Dimethylbenzoy! chloride (1.33g) was added dropwise to a suspension of 3-(3 4-
dzcb.iemphenyl}ti—(mndazpl- -yDbutan-1-ol (0.75g) (see Preparation 19) and

10 triethylamine (1.1g) in anhydrous acetonitrile (15ml) and the solution stirred at room
temperature for 120 hours. The mixture was then mixed with water (30ml) and '
dichloromethane (50ml), the organic phase separated and washed sequentially with ‘
water and brine. The solvent was removed under reduced pressure to give a residue
which was chromatographed on silica gel eluting with a solvent gradient of 100:0

15  changing to 99 : 1, by vohune, dichloromethane : methanol to give 3-(3,4-

dichlorophenyl}-4-{2-(3,5-dimethylbenzoyl)imidazol-1-ylibuty! 3,5-dimethylbenzoate
(0.94 g) as a yellow foam.

"HNMR (CDCla): 5 =7.69 (2H, 5), 7.49 (2H, ), 7.10-7.27 (5H, m), 6.92 (1H, dd),

20  6.81 (1H,s),4.76 (1H, dd), 4.51 (1H, dd}, 4.10-4.30 (2H, m), 3.32 (1H, m)}, 2.35 (6H, _ _
8), 2.28 (6H, s), 2.19 (2H, m) ppm.



0 WR 11 C1 15 were prepared by a simlar nmethod to that of Preparation 31
usi ng 3- “ﬁo@@s‘%’ffhl or ophenyl ) -4- (i m dazol - 1-yl ) but an- | - ol AcserIReessar at i on

19) and the "appropriate acid chloride starting materi al . -78- TABLE 2
Prep. Acid R- W Anal yti cal Data no. Chl ori de
starting material 38 2, 3- M 38 2, 3-

H NVR (CDC13):[err] 7.47 (1H d), di mehyl - 7.33 (1H, d),
7.22-7.29 (3H, m, 6.96- benzoyl - 7.15 (5H, n), 6.82  (1H,

s), 4.83 (1H, chioride Preparatiani32 4.64 (1H, dd), 4.27-4.36 (1H,

n), 4.09-4.20 (1H, 1, 3.32-3,44 .41 (3H,..s), 2.31 (6H s),
2.15-2.25 (2H, m), 2.15 (31,%@&&‘2&&1@@%

: :0 e o

N,N,N’,N’-Tetramethylethylenediamine (38m?) was dissolved in hexane (3 O00mt),
cooled in an ice-bath and n-butyllithium (100ml of a2 2.5M solution in hexane) added.
The mixture was stirred at 0°C for 15 minutes before adding 2,3-dihydrobenzo[b]furan
10 (30g) dropwise over 30 minutes. The mixture was allowed to warm to room temperature
over 30 minutes, stirred at room temperature _for a further 4 hours, poured onto an
excess of solid carbon dioxide and left to stand for 3 days by which time the solvent had
evaporated off. The residue was partitioned between ethyl acetate (11) and 4N aqueous
hydrochloric acid solution (240ml), the 1&yers’$gparated and the aqueous layer extracted
15  with ethyl acetate {500ml). The organic extracts were combined, dried over anhydrous
sodium sulphate and the solvent removed under reduced pressure. The residue was then

triturated with diethy! ether to give 2,3-dihydrobenzo[blfuran-7-oic acid as a white solid
(21g)

20 'H-NMR (CDCly): =775 (1H, d), 7.31 (1H, d), 6.88 (1H, 1), 4.69 (2H, 1), 3.20 2H, 1)

PP



39 2- H NVR (CDC13): [err] = 7.82 (1H, d),

trifluoro- 7.20-7.65 (9H, m, 7.10 (1H, s t hoxy-
(1H, dd) , WBS'Y3iH s), 4.86 (1H dd), benzoyl )"CT’E*’”’“%%?, (1H,
dd), 4.30-4.42 (1H, n), 4.12 chloride 4.28 (1H, m,
3.28-3.42 (1H, n), 2.10- 2.30 (2H, mM ppm 40 2- H NVR
(CDCl[err]): [err] = 7.48 (1H, d), nethgxy- 7.24-7.36 (4H,
m, 7.18 (1H, d), 6.95 3-nethyl - ~14: 7.09 (4H m, 6.80 (1H,
s), 4.86 (1H, benzoyl EEFPM# 4.56 (1H, dd), 4.27-4.36 (1H,
m, chloride 4. 104 T m, 3.76 (3H, s), 3.66 (3H,
s), 3.31-3.43 (1H, m, 2.30 §313.4-5 haihthdie geid. 08-2. 18 (2H, m ppm

41 See Prep. - 1H-N|\/R CDClS) [err] = 7.58 (1H, d),
no. 35 7.50 (1H, d), 7.20-7.36 (4H, ia), 7.08 (1H s),
6.98 (1H, d), 6.72-6.90 (3H, m, 4.50-4.81 (6H, 4.27-4.38 (1H, in),

4.03-4.15 (1H, ), 3.35- m), 3.05-3.28
42 2-

), 2.04-2.23 (2H, m
err] = 8.82 (1H,
s), (footnote naphthoyl 8. 46 &y, 8.15 (1H, d),
7.74-7.99 (a)) chlorid (8H{ i), 7.43-7.64 (4H, m,
7.26 (1H s), 7.17 (1H s)go®ud8 (1H, d), 6.86x¢My,s), 4.89 (1H dd), 4.58
(1H, dd)’, 4. 39-

10% wiw Palladium-on-carbon (10g) was added to a solution of I~néphthoic acid (
33.4g) in glacial acetic acid (150ml) and the mixture hydrogenated at 345kPa (50psi)
and 85°C for 4 days. The warm mixture was filtered through a short column of Arbacel
10 {trade mark) filter aid and the pad washed with glacial acetic acid (150ml). Water
{1.5L) was added to the filtrate and the resulting precipitate filtered off and wééheé with
water. The precipitate was dissolved in dicmoromefhaﬁe the solution dried over
anhydrous sodium sulphate and the solvent remeved under reduced pressure to gx"{;e an
oil which was crystallised from ethyl acetate to give 1, 2 3 4—tetrahydro«5-naphthmc acid
15 {2.94g) as a white solid (m.p. 148-150°C).

'H-NMR (CDCL,): § =7.85 (1H, d), 7.28 (1H, &), 7.16 (1H, m), 3.15 (2H, br. s), 2.84
(2H, br. 5), 1.72-1.96 (4H, m) ppm. |



4.48 (1H, m, 4.25-4.30 (1H, m, 3.42- -79- 43 3

[ err] H NMRyg sa/kfst%] [err]) [err] 8.49-8.62 (2H, (footnote PCIYEHIRAD2E00 O-
8.20 (1H, d), 8.04-8.09 (1H m, (b)) met hyl -

2-7.32 (5H, m, 6.90 (1H, d), 6.82 fluoro- (1H,
1

S
ChCl[err]): 8 = 7.50 (1H, d), (footnote_, K Prep. No.

m

7.

4.

m, 2.20-2.29 (2H, chloride 44

H

6.95-7.38 (10H, m), 4.83 (1H, dd) /Rmpargign34 . 36

m, 4.30-4.35 (1H, nm), 4.08-4,16 ,(-H. ,n) . 3.40.¢1H, in), 3.00 (2H, br.
s), 2.63-2.84 (6H, m, 2.10- 2?25 (2R3 67183 (8H, m ppm 45

See 1H-NI\/R(CDCI[err]) [err] = 7.79-7.88 (2H,
(footnote Prep. No. nm, 7.52-7.62 (2H, m, 7.01-7.34
(5H, (c)3% 37 n), 6.90 (1H, dd), 6.79 (1H, s),

4.76 (1H, dd), 4.51 (1H, dd), 410432(2H m, 3.27-3.40 (1H m,
2.68-2.91 (8H, n), B m, 1.72-1.91 (8H, 2-

H(CDClI 3):[err] =
e LY

1,2,3,4-Tetrahydro-6-naphthaldehyde (2.0g) was suspended in 0.5M aqueocus sodium
hydroxide solution (125ml}, stirred vigorously and a 70% w/w solution of tertiary buty!

10 hydroperoxide in water (10.3ml) added. The mixture was heated at about 70°C for 4
howrs and then left to stand at room temperature for 3 days. A further quantity of a 70%
wiw solution of tertiary butyl hydroperoxide in water (10ml) was added énd the mixture
heated at about 70°C for a further 24 hours The mixture was cooled, diethyl ether
(100ml) added and the phases separated 'I'he aqueous phase was acidified to pH 1 with

15 2N aqueous hydrochloric acid solution and extracted with diethyl ether (2x 100ml). The
organic phases were combined, dried over anhydrous sodium sulphate and the solvent
removed under reduced pressure to give a residue which was chromatographed on silica
gel eluting with a solvent gradient of 1:1 changing to 1:0, by volume, diethyl ether :
pentane to give 1,2,3,4-tetrahydro-6-naphthoic acid (0.62 g) as a white solid.

20 .
'H-NMR (CDCLy): & = 7.78-7.86 (2H, m), 7.14 (1H, d), 2.78-2.87 (44, br. 5),-1.79-1.88
(44, br. s) ppm.

(1H, dd), 4.26-4.51 (3H benzoyl n), 3.29-3.40 (1H,



(1H, s), 4.87 (111 dd), 4.49 (1H, dd), 4.30-4.35 (111, m, 4.11-4.20 (11,
ni), 3 86&8%‘? 3.72 (3H, s), 3.32-3.41 (IH m, 2.10-2 Eé/E(sz%ss ppm
5 ona%ographed on silica gel eluting with a sonent gradi ent of
1.2 changlng to 1: 0, by volune, ethyl acetate: pentane. (b)

chromat ographed on silica gel eluting with diethyl ether. (c)

chromat ographed on silica gel eluting mn?@ a solvent gradient of 1:2
changing to 2: 1, by volune, ethyl acet pent ane. -80- OH C1 5_[err]
3-(3,4-Dichl orophenyl ) - 4-[2- (3, 5- di nplehybfi@zoy! )i m dazol - 1 yI]butyI 3, 5-
di met hyl benzoate (0.93g) (see Preparatlon 3 1) was dlssolved i n nmet hanol
(10m ) and 10 2N agueous &t peizoid mamsdiopt ¢hieride?l ) added. A thick
gum formed, additional nethanol was added (50n1) and the resulting
suspension stirred at roomtenperature overnight. The methanol was then

i oned between

pItase was separat ed,
essure to give

di chl or onet hane (50m )
washed with brine and t

(10m ). The organt
renoved under rd
it

2,3-Dihydrobenzo[b}furan-7-oic acid (3g) (see Preparation 32) was suspended in
anhydrous dichloromethane (30ml) and oxaly! chloride (3.5g) added, followed.by
addition of dimethylformamide (3 drops). The mixture was stirred at room temperature
10 for 2.5 hours, the solvent then removed under reduced pressure, the resulting rési_due
dissolved in dichloromethane and the solvent removed under reduced pressure. T$e
residue was again dissolved in dichloromethane and the solvent remoired under réduced

pressure to give 2,3-dihydrobenzo[blfuran-7-oyl chloride as a pink solid (3 3g)

15 | Preparation 36

. =
X i
o OH o) cl

20  This compound was prepared by an analogous method to that used in Preparation 35
using 1,2,3,4-tetrahydro-5-naphthoic acid (see Preparation 33) as the starting material.



15 the crude product which was chromatographed on silica gel eluting with
a sol ventyghagisent of 99:1 changing to 95 : 5, by vol une, PEISNIPINRLL hane
nmet hanol , to give 3-

(3, 4- dlchlorophenyl) 4-12- (3, 5-di met hyl benzoyl )i mi dazol -1 -yl]butan-1 -ol
(0.67 g) as a white foam 20 [err]HHNWR (CDCl[err]): [err] =7.70
(2[err], s), 7.10-7.32 (4H, m, 6.89 (1i47d), 6.72 (1H s), 4.83 (1H dd),
4.40 (1H, dd), 3.70-3.80 (1H, m, 3.50-3.62 élH in), 3.28-3.40 (1H m,
2.40 (6H, s), 1.85-2.07 (3H, m, pp Preparati ons 48-53 The
conmpounds of the follow ng ,t ‘I \bl e 3) of the general
5 fornula: [err] were prepdart 5T \ thou=t t hat of Preparation
47 using the appropriate 10 startlng naterlals (see Preparations 38-41, 44
and 46). TABLE 3 Prep. Starting R- W Anal'yti cal BPata no.

material Prep. No. 48 38 Me err] HNWR -
(CDCl[err]): [err]=7.31 ( d), 7.10- 7.28 (4H, m,} 7. 06 (1H, s)
| ¢1H, dd), 4.50 (1H, dd

(1H, dd), 6.75 (1H s), . ,
L, U

This compound was prepared by an analogous method to that used in Preparation 35
using 1,2,3,4-tetrahydro-6-naphthoic acid (see Preparation 34) as the starting material.

10 Preparations 38 - 46
The compounds of the following tabulated preparations (Table 2), of the general
4] W-R
O T
\,;J o

Cl

fcrmu!a

cl
15
were prepared by a similar method to that of Preparation 31 using 3~(3,4-
dichlorophenyl}-4-{imidazol-1-yl)butan-1-ol (see Preparation 19) and the appropriate
acid chioride starting material. '



4.70-4.81 (1H, n) 3.50-3.64 (1H, m, 3.30-3.43 (1H, M, 2.29 (3H, s), 2.18
(3H, s), 1.90-2.05 (2H, m, 1.80 (1H, t) ppm 491 '
H NMVR ( ?39)8”79[7%”] = 7.20-7.64 (6H err] m, 7.09 (1H, s)EgYEY qy,
6.72 (1H, s), 4.96 (1H, dd), 4.39 (1H, dd), 369-3.83(1H, n), 3.51-3.67
(1H, m, 3.28-3.41 (1H, m, 1.87-2.08 (2H, , 1.74 (1H, t) -82- 50
[err]H—NI\/R(CDCngrr]) [err]=7.18-7.37 (4H,
m,7.05-7.10 (2H, m, 6.93 (1H dd) (1H, s), 4.92 (1H, dd), 4.42 (1H,
dd), 3.75 (1H, m, 3.70 (3H, s), 3.50r8pPRA1H m, 3.31-3.45 (1H m, 2.32
(3H, s), 1.86-2.02 (3H, mMppm 51 41
[err]HNWR (CDCl [err]): Jerr] = 7.64 (1H, d), 7.11- 7.38 (3H m, .7.06 (1H,
s), 6.85-6 (2HTAdid 6. 67 RCWH, S), 4] Afalviddl Dag) . 4. 6U-Z. 75 T2/ M, 4.35
(1H, dd), %@8-3.'5;;mgﬁaerrj, 3.49-3.61 (1H m, 3.18-3.41 (3H, m, !
1.84-2.06 {(2H, m, s%a:rtzgg(l'i’ t) ppm

material

38 2.3 e "H-NMR (CDCL3): 6 =7.47 (1H, d),
dimethyl- ”:ﬁ 7.33 (1H, d), 7.22-7.29 (3H, m), 6.96-
benzoyl 7.15 (5H, m), 6.82 (1H, s), 4.83 (1H,
chloride dd), 4.64 (1H, dd), 4.27-4.36 (14, m),
4.09-4.20 (1H, m), 3.32-3.44 (14, m),
2.41 (3H, 5), 2.31 (6H, s), 2.15-2.25

(2H, m), 2.15 (34, s) ppm.

39 2 cro 'H-NMR (CDCl): § = 7.82 (1H, d),
trifluoro- ;@ 7.20-7.65 (9H, m), 7.10 (1H, s), 6.93
methoxy- (1H, dd), 6.79 (1H, s), 4.86 (1H, dd),

benzoy! 4.53 (1H, dd), 4.30-4.42 (1H, m), 4.12-
chloride 4.28 (1H, m), 3.28-3.42 (1H, m), 2.10-
2 30 (2H, m} ppm.

40 2- Mo M H-NMR (CDCl3): 8 = 7.48 (1H, d),
methoxy- ° 7.24-7.36 (4H, m), 7.18 (1H, d), 6.95- "
3-methyl- 7.09 (4H, m), 6.80 (1H, 5), 4.86 (1H,

benzoyl dd), 4.56 (1H, dd), 4.27-4.36 (1H, m),
chloride 4.10-4.22 (1H, m), 3.76 (3H, s), 3.66

(3H, s), 3.31-3.43 (1H, m), 2.30 (3H, s},
2.28 (3H, s), 2.08-2.18 (2H, m) ppm.

"H-NMR (CDCl3): 5= 7.58 (1H, d),
7.50 (1H, d), 7.20-7.36 (4H, m), 7.08
(1H, 5), 6.98 (1H, d), 6.72-6.90 (3H, m),
4.50-4.81 (6H, m), 4.27-4.38 (1H, m),
4.03-4.15 (1H, m), 3.35-3.49 (1H, m),
3.05-3.28 (4H, m), 2.04-2.23 (2H, m)
"H-NMR (CDCls): 5 = 8.82 (1H, ),
8.46 (1H, 5), 8.15 (1H, d), 7.74-7.99
(8H, m), 7.43-7.64 (44, m), 726 (1H, | -~ -
$), 7.17 (1H, s), 6.98 (1H, d), 6.86 (1H,
), 4.89 (1H, dd), 4.58 (1H, dd), 4.39-
4.48 (1H, m), 4.25-4.30 (1H, m), 3.42-
3.52 (1H, m), 2.20-2.38 (2H, m) ppm.

41 See Prep.
no. 35

42 2-
{footnote | naphthoyl
{a)) chloride




52 [err]H-NWVR (CDCl[err]): [err] =.
7.10-7. 38y§5%%k79M, 7.06 (1H, s), 6.92 (1H dd), 6.74 (1H, PEE/ERSS/BEE0E 1H,
dd), 4.50 (1H, dd), 3.70-3.82 (1H m, 3.53-3.64 (1H m, 3.30-3.42 (1H,
m, 2.70-2.86 (44 m, 1.70-2.04 (6H, m ppm 53 46

[err]HHNWR (CDCl[err]): [err] 7.30-7.42 (3H m 7.19 (1H, s), 7.03 (1H,
s), 6.92 (2H, t), 6.69 (1H, s), 4.91 (1kp.dd), 4.35 (1H dd), 3.50-3.80
(4H, m, 3. 50 3. 63 (1H n) 3.29-3.40 (1H, m, 1.89-2.01 (2H, m, 1.72(1H,

t) ppm v} 1 J PP OH
Lorb! BT o H-NMR (CDCls): = 8.49-8.62 (2H,
a 3-3, 4- DiémteRtenh E}% 44 [ 2- ( hmw&mxmaplaawwmm,z nfpht hoat e
(1.25g) ( ee (b))ﬁpzirf?ém 8 ;|) (Z?rg 7%&3&6}1@}{@& 5 %ﬁt N | a
agueous s Ium nyar _e- S¢ i on (1 ﬁl’{ ‘lj.rbé4 16(3 irged a
room tenpgrature Qveemkght 1), 3.29-3.40 (1H, m),220—229 ©H,

chioride m)ppm

44 See
(footnote | Prep. No.

&) 36

H-NMR (CDCl3): 8=7.50 (1H, d), -
6.95-7.38 (10H, m), 4.83 (1H, dd), 4.63
(1H, m), 4.30-4.35 (1H, m}, 4.08-4.16
(1H, m), 3.30-3.40 (1H, m}, 3.00 (24,
br. s), 2.63-2.84 (6H, m), 2.10-2.25 (2H,
mj}, 1.67-1.83 (8H, m) ppm.

45 See "H-NMR (CDCl3): & = 7.79-7.88 (2H,
(footnote | Prep. No. m), 7.52-7.62 (2H, m), 7.01-7.34 (5H,

) 37 m), 6.90 (1H, dd), 6.79 (1H, s), 4.76
(1H, ad), 4.51 (1H, dd), 4.10-4.32 (2H,
m), 3.27-3.40 (1H, m), 2.68-2.91 (8H,
m), 2.11-2.26 (2H, m), 1.72-1.91 (8H,

m) ppm.

46 2- H-NMR (CDCl3): § = 7.62 (1H,8),
methoxy- 7.32-7.43 (4H, m), 7.24 (1H, s), 7.07
5-chloro- o | (1H,5),7.02 (1H, dd), 6.90 (2H, 1), 6.77

benzoyl (1H, 5), 4.87 (1H, dd), 4.49 (1H, dd),
chloride | 4.30-4.35 (1H, m), 4.11-4.20 (1H, m),

3.86 (3H, 5), 3.72 3H, s), 3.32-3.41
(1H, m), 2.10-2.25 (2H, m) ppm.

Footnotes
5 (a)  chromatographed on silica gel eluting with a solvent gradient of 1:2 changing to
1:0, by volume, ethyl acetate : pentane. |
(b)  chromatographed on silica gel eluting with diethy! ether.
(¢)  chromatographed on silica gel eluting with a solvent gradient of 1:2 changing to
2:1, by volume, ethyl acetate : pentane.



10 The di oxane was then renoved under reduced pressure and the residue
partltloned bet ween et hyl acetate and water. The organic phase

separ at edWAREATE sequentially with I N agqueous sodi um hydrd;a’%%qs@ﬁoﬁt i on,
wat er and brine and the sol vent renoved under reduced pressure to give t he
crude product which was chromatographed on silica gel eluting wwth a

sol vent gradient of 99:1 changing to 95_: 5, by volume, 15

di chl oronet hane : nethanol, to give 3- C§ %4-di chl orophenyl ) -4-[ 2-( 2-
naphthoyl)inidazol-l-yl]butan 1-ol ﬁgﬂﬁﬁﬂ%ﬁﬁﬁ a gum [err]NVR (CDO [err]):
[err] = 8.82 (1H, s), 8 16 (1H d), - d), 7 89 (2H t), 7 50-7.63
(2H, m, 7.26 (1 i Ge ] 7000 B bk S

3 66- 383 (1H“

dd), 4.43 (1H, 20 dd) kel 2073 45
(1H, m, 1.86-2.08 (3H, i) ppm - 84- Preparatlon 55-56 The corrpounds of -
the follow ng tabul ated preparations (Table 4) of the general 5  formula:
OH were preparediby a simlar method to that of Preparation 54 u5| ng the T
appropriate 10 starting material conpounds (see Preparggtans 43 and 45). 7
TABLE 4 Prep. { arting R Anal yti cal
materi al Prep.
0 o~ Oxy
o o > ! ) OH
N N ‘ N/ N
\=/ o e e =
c ci

3-(3,4-Dichlorophenyl)-4-[2-(3,5-dimethylbenzoyl)imidazol-1-yl]butyl 3,5-
dimethylbenzoate (0.93g) (see Preparation 31) was dissolved in methano! (10ml) and
10 ZN agqueous sodium hydroxide solution (2ml) added. A thick gum formed, additional
methano! was added (50ml) and the resulting suspension stirred at room temperature
overnight. The methanol was then removed under reduced pressure and the residue
partitioned between dichloromethane (50mi) and water {10ml). The organic phase was
separated, washed with brine and the solvent removed under reduced pressure to give
15  the crude product which was chromatographed on silica gel eluting with a solvent
gradient of 99:1 changing to 95 : 5, by volume, dichloromethane : methanol, to give 3-
(3,4-dichioropheny!)-4-{2-(3,5-dimethylbenzoyl)imidazol-1-yljbutan-1-0l (0.67 g) as a

white foam.

20 1I-I—]‘iﬂ\/ﬁ?. {CDCls): 6 ="7.70 (2H, s}, 7.10-7.32 (4H, m), 6.89 (1H, d), 6.72 (1H, 5), 4.83

(14, dd), 4.40 (1Y, dd), 3.70-3.80 {1H, m), 3.50-3.62 (1H, m), 3.28-3.40 (1H, m), 2.40
{64, s), 1.85-2.07 (3H, m), ppm.



55 43 CE, [err]H NVR (CDCl[err]): [err]=

8.49-8.62 (2H, (footnote in), 7.23-7.32 (211,
n), 7.11 (2H, s), 6.86 (a)) (1H, d), 6.80
(1H, s), wWOSBS(IM, dd), 4.47 (H dd), 3.70-3.81 (1H m), FECVEREBSY H m,
3.29-3.39 (1H, m, 1.89-2.09 (2H, m, 1.71 (1H, br. s) ppm 56 45

H NVR (CDCL3): [err] = 7.81-7.91 (2H, nm, 7.05-7.32 (4H, n), 6.88 (1H,
dd), 6.71 (1H, s), 4.85 (1H, dd), 4.37 (1H, dd), 3.69-3.80 (1H m,
3.51-3.66 (1H, ), 3.07-3.42 (1H, m), 2.-46-2.92 (4H m, 1.76-2.05 (6H, m
ppm -85- (a) chr omat ographe& on_sd i | eluting with a .sol vent
gradient of 1:0 chang to 0:1, by ‘F@:‘mﬁ%{—g@l' ether: ethyl acetate. 5
Preparation 57 :

1-[ 2- (2- Met hoxybenzoy) i m dazol - 1-yl ] -2-(3, 4-di chl or ophenyl ) - 4-t etrahydropyr
an-2- N The compo@a@dof thefollpwiy tabulated preparations (Table 3) of the general . Cl

5 formula:

W-R

o
T\ oH
N 7 "N
= '
a
a

were prepared by a similar method to that of Preparation 47 using the appropriate

10 starting materials (see Preparations 38-41, 44 and 46).

TABLE3

Prep. Starting | R-W- Analytical Data
no. material '
Prep. No.
48 38 y e "H.NMR (CDCL3): 8=17.31 (1H, d), 7.10-
’ O 7.28 (4H, m), 7.06 (1H, s), 6.92 (1H, dd),
. 6.75 (1H, 5), 4.90 (1H, dd), 4.50 (1H, dd),

4.70-4.81 (1H, m), 3.50-3.64 (1H, m),
3.30-3.43 (1H, m), 2.29 (3H, s), 2.18 (3H,
s), 1.90-2.05 (2H, m), 1.80 (1H, 1) ppm.
49 39 o "H-NMR (CDCls): § = 7.20-7.64 (6H,

@ m), 7.09 (1H, s), 6.91 (1H, d), 6.72 (1H,
s), 4.96 (1H, dd), 4.39 (1H, dd), 3.69-3.83
(1H, m), 3.51-3.67 (1H, m), 3.28-3.41 .=
(1H, m), 1.87-2.08 (2H, m), 1.74 (1H, 1)
ppm.




1~(im dazol -1-yl)-2-(3, 4-di chl orophenyl)-4-(tetrahydropyran-2-yl oxy) but ane
(0.86g) (see Preparation 30) and triethylamne (1.3m) were dissolved in
acetonitrile (15m ), under a nitrogen atnosphere, the solution cooled in an
i ce-bath %% gt hoxybenzoyl 15 chloride (1.4m) added, gQpdsi8sopThe

m xture was Towed to warmto roomtenperature slowy and then stirred for
2 days. The acetonltrlle was renoved under reduced pressure and the residue
di ssol ved in dichl oronet hane (20m ) and washed sequentially with water and
brine. The organic phase was then dried gver anhydr ous sodi um sul phate and
t he sol vent renoved under reduced pressure to give a residue 20 which was

chr omat ogr €d onj gylica pet aLuilng of torgnmet hane
. et hanol Etﬂ(ﬂ) gi vej I [ 2- (2- it hdxybenzo |ﬁ5‘m4§6’|&§) \él g?ﬁg

di chl or ophgnyl ) - 4- tetrahydro n- 2- yj @eyHBuil a0 5, zm), )93 Hadd)oﬁl?zond as a
m xture of} di ast er eoners. [err BP4(9@B)C’:E[ dd)y FA2 (Hxddy 79| t wo

di astereonprs): [efr] =6.7p- 7 52 (9H, NiiH, 4) 1078 (34, (,3:50-8)62 (BH 143,390 (8H,

m, 1.45-2§25 (6H |{m, 1.26 (1H t), 19@145345(11{)&?@@(3}{ 5), 1.86-2.02
Pr epar ati ohs 58 62} The corrpounds of th )Wg ‘abul at ed pr epar atji ons

(Tabl e 5) t-he f-ert a0 a
simlar ne ﬁ})d to 1ﬁ§t of Préparation Si‘IMdCﬂﬂ‘és)aﬁ (&, d), 7.11-

8 7.38 (3H, m), 7.06 (1H, 5), 6.85-6.96 (2H,
m), 6.67 (14, s), 4.89 (1H, dd), 4.60-4.75
(2H, m), 4.35 (1H, dd), 3.63-3.75 (1H,
1), 3.49-3.61 (1H, m), 3.18-3.41 (3H, m),
1.84-2.06 (2H, m), 1.72 (15, ) ppm.
"H-NMR (CDCls): & =7.10-7.35 (5H,
m), 7.06 (1H, s}, 6.92 (1H, dd), 6.74 (1H,
5), 4.90 (1H, dd), 4.50 (1H, dd), 3.70-3.82
(1H, m), 3.53-3.64 (1H, m), 3.30-3.42
(1H, m), 2.70-2.86 (4H, m), 1.70-2.04
(6H, m) ppm.

me "H-NMR (CDCls): & = 7.30-7.42 (3H,

::Q m), 7.19 (1H, s), 7.03 (1H, 5), 6.92 (2H,
o |, 6.69(1H,s), 451 (1H, dd), 4.35 (1H,

dd), 3.50-3.80 (4H, m), 3.50-3.63 (1H,

m), 3.29-3.40 (1H, m), 1.89-2.01 (2H, m),
1.72 (1H, t) ppm.

52 44

33 46




starting materials. -87- TABLE 5 Prep. Aci d R- W

Anal ytical Data no. Chloride Starting material 58 : 3,5-
H NVR ( CDC1[ erré_) (m xture of two bis(tri- di ast ereoners):
[err] = SWRI9(5)372 8.06 fl uoro- (1H, s) PCF/EPS/358D (34,
m, 6. 98 (11, d), rret hyl ) - 6. 85-6. 95 (1H m, 4.404.80 (3H,
n, benzoyl 3.60-3.85 (2H, n), 3.20-3.50 (311 i),
chl ori de 1.43-2.18 (8H, ppm 59 2-
[err]H—NI\/R (ChCl[err]) (mxture of two 83 | uor o- di astereor[ers):
8 = 7.75 (1H, dd), 7.60 nethyl - : (2H, m, 7.43 (2H, m, 7.24
(1H, t), 7.09 chioride Prepartiqn. 34, 697(1H M, 6.86 (1H,
d), 4.80- 4.90 (1H3-(IDié bhoy11-4 PhaphthSDimidals i3] 20- 3. 50
(3H, m, 1.90- 218(2H rr) 143186(6H m ppm 6 -
[err]H-NMR (CDCl[err]) (m xture of two

0 Q

N OH

— =l
Cl : Cl
5 cl &

3-(3.4-Dichlorophenyl)-4-{2-(2-naphthoyl)imidazol-1-yl]butyl 2-naphtheate (1 25g)
(see Preparation 42) was dissolved in 1,4-dioxane (15ml), IN aqueous sadiﬁm
hydroxide solution (4ml) added and the mixture stirred at room temperature overnight.

10 The dioxane was then removed under reduced pressure and the residue partitioned
between ethyl acetate and water. The organic phase was separated, washed sequentially
with IN aqueous sodium hydfoxide solution, water and brine and the solvent removed
under reduced pressure to give the crude product which was chromatographed on silica
gel eluting with a solvent gradient of $9:1 changing to 95 : §, by volume,

15  dichloromethane : methanol, to give 3-(3,4-dichlorophenyl)-4-[2-(2-
naphthoyl)imidazol-1-yljbutan-1-ol {0.8 g} as a gum.

1I—f(«?a‘ﬂ\/ﬂ?. (CDCl,): 6§ =8.82 (1H, ), 8.16 (1H, d), 7.99 (1K, d), 7.89 (2H, 1}, 7.50-7.63

. (2H, m), 7.26 (1H, d), 7.16 (1H, d), 6.90 (1H, dd), 6.76 (1H, 5), 4.90 (1H, dd), 4.43 (1H,
20 dd), 3.69-3.83 (1H, m), 3.51-3.68 (1H, m), 3.32-3.45 (1H, m), 1.86-2.08 (3H, m) ppm.



| sopr op- di astereoners): [err] 6.75-7.58 (9H, n), oxy-

4.38-4.91 (4H, nm), 3.20-3.80 (5H, n), benzoyl _ 1.15-2.13
(14H, m .ppm chloride 61 2- et hyl - [err] H-NWVR.

(CDO [ erryh dggsbure of two benzoyl di ast epenmeyspsee err] =
6.87-7.43 (9H, m, chloride 4.40-4.83 (3H, m), 3.20-3.82
(5H, m, 2.62-2.75 (2H, m, 1.10-2.10 (1H m 62

H NVR (CDCl[err]) (m xture of two phenoxy- ' di ast.ereoners):
[err] = 6.90-7.52 (12H n), benzoyl -84 6.84 (1H, d), 6.67 (1H,
d),469480(1Hn)429448(2Hn') 3.12-3.79 (5H, m, 1.41-2.08 (8H,
m ppm -88- Preparation 63 [erhkpﬂxmm]s_mm dazol e (20g) was dissol ved

in tetrahydrofuran (700m ) under a nitrogen atnosphere, cooled to -70[err]C
and n-butyllithium (117.5m of a 2.5M solution in hexane) added dropw se,

over 15 m N Esom Gadibiht ER10MRse &bﬁﬁ%%éﬁ%ﬁ%ﬁﬂfa‘%}é z)oc[f“:tﬁé ée%elaarl' d stirred

at -
5  formula:

W—R
- H

were prepared by a similar method to that of Preparatmn 54 using the appropnate

10 startmg material compounds (see Preparations 43 and 45).

TABLE4

Prep. Starting R - | Analytical Data
no. material
Prep. No.
55 43 2 "H-NMR (CDCl3): & = 8.46-8.62 (2H,
(footnote " m),7.23-7.32 (2H, m), 7.11 (2H, s), 6.86
(@) (1H, d), 6.80 (1H, s), 4.85 (1H, dd), 4.47
(1H, dd), 3.70-3.81 (1H, m), 3.52-3.63
(1H, m), 3.29-3.39 (1H, m), 1.89-2.09
(ZH, m), 1.71 (1H, br. s) ppm.

“H-NMR {CDCly): 8 =7.81-7.91 (2H,
my), 7.05-7.32 (4H, m), 6.88 (1H, dd), 6.71
(1H, s), 4.85 (1H, dd), 4.37 (1H, dd),
3.69-3.80 (1H, m), 3.51-3.66 (1H, m), .
3.07-3.42 (1H, m), 2.70-2.92 (44, m),
1.76-2.05 (6H, m) ppm.

3 45




10 20[err]C for 30 mnutes before the dropw se addition of chloronethyl
ethyl ether (30.5g). The m xture was allowed to warmto roomtenperature
and stirred for a firther hour. The solvent was renoved under reduced
pressurevomgs®e a resi due which was triturated with di chlP6&T6R8834EE8 and
filtered throigh a short pad of Arbacel (trade mark) filter aid. The

sol vent was renoved fromthe filtrate under reduced pressure to give a
nobile oil 15 which was distilled under reduced pressure (0.7mllibars,
0.53mm@) to give 1- ethoxynethylini daz8be (20.8g) as an oil. [err] HNWR
(cocCiferr])s lerr] = 7.61 (1H, s), 7.09 (2H, d), 5.29 (2H, s), 3.49 (2H,
q), 1.21 ( ppm -89- [err] 1-Ethoxynethylimdazole (11.98g) (see

Preparatio ége(g, : | r a nitrogen
at nospher ert 2ool edﬁn&bﬁgﬂé épcatﬁ%%angﬁ:éu% f&é%&%%ﬁ 93*‘126’ ion in
hexane) addet, dyopirae, diskgretervetyt sgtatelhe 10  m xture was stl rred at
-70[err]C for 1 hour and chlorotrinmethylsilane (10.83g) added, dropw se.
The mixBure was stirred at -700C for 1 hour before being allowed towNvarm
to roomtenperature and stirred for Fa fur.t hgi 3 hours. Phenacetyl chloride
(14.68g) was added and stl rri ng con 18 hours bef ore removi ng the
sol vent undgfs. : : , nvd B IdRS1dr S AVS. 4085 '

di ebl or onet’hane an sequentl alTy | tUrated agueous
sodi um hydrdgenbatandonat e sol uti on and brine before dryl ng over anhydrous
sodi um sul phate. The sol vent was renoved fromthe

= l
X Ct Ci
10 a a

1-(Imidazcl-1-y1}-2-(3,4-dichlorophenyl)-4-(tetrahydropyran-2-yloxy)butane (0.86g)
(see Preparation 30) and txiethylamine (1.3ml) were dissolved in acetonitrile {15ml),
under a nitrogen atmosphere, the solution cooled in an ice-bath and 2-methoxybenzoy!

15 chioride (1.4ml) added, dropwise. The mixture was allowed to warm to room
temperature slowly and then stirred for 2 days. The acetonitrile was removed under
reduced pressure and the residue dissolved in dichloromethane (20ml) and washed
sequentially with water and brine. The organic phase was then dried over anhydrous
sodium sulphate and the solvent removed under reduced pressure to give a residue

20 which was chromatographed on silica gel eluting with 97:3, by volume,
dichloromethane : methanol to give 1-[2-(2-methoxybenzoyl)imidazol-1-y1}-2-(3,4- ~ —
dichloropheny!}-4-(tetrahydropyran-2-yloxy)butane (1.1g) as an oil and as a mixture of

diastereomers.



organi ¢ phase under reduced pressure. The crude product was chromat ogr aphed
on silica gel eluting wwth 95:5, by volune, dichloronethane: nethanol to

gi ve 1- et hoxymet hyl - 2- phenacetyl i m dazole (8.23g) as an oil. 20 [err] H NMWVR
(CDCl[er{;vk)g'/[?%%r] = 7.19-7.39 (7H, m, 5.72 (2H, s), 4. 43cferbsiBioo 3. 48
(2H, q), R (3H, t) ppm -90- Preparation 65 2-Phenacetylim dazol O
[err] |-Ethoxynethyl-2-phenyl acetylim dazole (8.23g) (see Preparation 64)
was di ssolved in ethanol (200ml), 2N aqueous hydrochloric acid solution
(200m ) added and the resulting suspenggon heated under reflux for 30

m nut es. Aifurther gquantity of ethanol (50m ) was 10 added to dissel ve
the remain s(g?ﬁﬂ Rl | Ly kW uihdersnefl ux for a
further 6 hﬂng or el ngé{)@h@@%tég?%%&%? r%%ér}?’?gﬁg;e{rfgp’ggg%&hrni ght .
The or gani vent Vede L r-e.and the resulting
agueous su?&g?@f g'gti %\%},S@?%@t ggﬁgw glg’gf??ggi’ﬁﬁaw@%ﬁn %%_H;-zjaqueous

sodi um hydrogen carbonate solution. The m xture was then extracted (three
times) with dichloronmethane. 15 The organi c_extracts were conbined, dried
over anhydrous sodi um sul phate a removed under reduced
pressure to give 2-phenacetyli m dazole (6.29g) as a

The compounds of the following tabulated preparations (Table 5) of the general

formula:
0 ™
s o
7N
A U

Cl
<l

10 were prepared by a similar method to that of Preparation 57 using the appropriate
starting materials.



yellow solid. HNWVR (CDCI 3): [err] = 7.19-7.39 (7H, m), 4.40 (2H, s) ppm
-91- [err] 5 [err] OCL 1

- Met hanesul phonyl oxy- 2- (3, 4-di chl orophenyl ) - 4- (t et rahydr ran- 2-yl oxy) but a
ne 10 (WOS¥g¥7¥ see Preparation 29) and 2-phenacetyli rrida‘gz)%f éoP (see
Preparation 65) were dissolved in acetonitrile (20m). Potassi um car bonate
(0.41 g) was added and the m xture heated under reflux, under a nitrogen

at nosphere, for 18 hours. The m xture was cool ed, the solvent renoved under
reduced pressure and the residue parti-8Toned between di chl or onet hane and
wat er. The organi ¢ phase was separamﬁgshed with 15 brine, dried over
anhydr ous sodi um sul phate and the s renoved under reduced pressure.
The resulting residue was then chromatographed on silica gel eluting with
99:1, by volume, dichloronethane: nethanol to give '

1-[ 2- pheh et yl i MAGEZ Ol - | RyWh- 2- Analytical Data
( 384- di chigr ;)phenﬂg;ﬁi.r{aa( : et rahydr opyf an- 2-yl oxy) but ane (0.23g) as Ln oi |
ana as ajm xture % g;\s ereoners.

material

58 35 *, "H-NMR (CDCl3) (misxture of two
bis(tri- O diastereomers): & = 8.71 (2H, d), 8.06
fluoro- ‘ e | (1H,8),7.13-7.32 3H, m), 6.98 (1H, d),
methyl)- P 16.85-6.95 (1H, m), 4.40-4.80 (3H, m),
benzoy! 3.60-3.85 (2H, m), 3.20-3.50 (3H, m),
chloride 14.:-2 18 (8H, m) ppm.

59 2-. RE "H-NMR (CDCly) (mixture of two
trifluoro- ‘D diastereomers): 8 = 7.75 (1H, dd), 7.60
methyl- (2H, m), 7.43 (2H, m), 7.24 (1K, 1), 7.09
benzoyl (1H, 5), 6.97 (1H, m), 6.86 (1H, d), 4.80-
chloride 4.90 (1H, m), 4.40-4.64 (2H, m), 3.55-

3.83 (2H, m), 3.20-3.50 (3H, m), 1.90-
2.18 (2H, m), 1.43-1.86 (6H, m) ppm. .

60 2- - "H-NMR (CDClj) (mixture of two
150prop- o diastereomers): & = 6.75-7.58 (SH, m),
OXy- D 4.38-4.91 (4H, m), 3.20-3.80 (5H, m),
E;}ﬂ::gi 1.15-2.13 (144, m) ppm.

61 Z-ethyl- | &= "H-NMR (CDCl3) (mixture of two
benzqyi AD diastereorners): 8 = 6.87-7.43 (SH, m),
chloride 4.40-4.83 (3H, m), 3.20-3.82 (5H, m),

2.62-2.75 (2H, m), 1.10-2.10 (114, m)
- | ppm.

) M "H-NMR (CDCl;) (mixture of two
phenoxy- Q diastereomers): & = 6.90-7.52 (12H, m),
benzoyl ! 6.84 (1H, d), 6.67 (1H, d), 4.69-4.80 (1H,
chloride B m), 4.29-4.48 (2H, m), 3.12-3.79 (5H, m),

# 1.41-2.08 (8H, m) ppm.




-92- [err]H—NNR (CDCl[err]) (m xture of two diastereonmers): [err]

7.22-7.38 (6H, m, 7.05-7.12 (2H m, 6.71-6.84 (2[err] m, 4.64-4.76 (1H,
n, 4 28 4.50 (4H, in), 3.10-3.79 (5H, m, 1.42-2.05 (8H M ppm 5

F;?P?r at '\9099/@79[7?”] Me o ON I N NG 10 PCT/EPOS/03500

1-[ 2- (2- Met hoxybenzoyl )i m dazol - 1-yl ]-2-(3, 4-di chl or ophenyl ) -4-(tetrahydrop
yran-2- yloxy)butane (1.1g) (see Preparation 57) was dissolved in nethanol
(20m ), Amberlyst 15 (trade nark) ion-exghange resin (0.11 g) added and the
m xture stirred at room 15 tenperature Tor 5 days. The resin was renoved
by filtration through a short col umpr@farsfich@gel (trade nmark) filter aid and
t he sol vent renmoved fromthe filtrate under reduced pressure to give a

resi due. This was chromat ogr aphadiiBax plimiglezolel uting with 97:3, by

vol ume, di chi oronet hane: nethanol to g|ve 3- (3, 4-di chl orephenyl ) -442-(2-

nmet hoxybeenzoyl )-i m dazol -1 -yl]butan-1 -ol (0.31 g) as a white foam

A NP NN

NH e oKt

)

Imidazole (20g) was dissolved in tetrahydrofuran (700ml) under a nitrogen atmosphere,
cooled to ~70°C and n-butyllithium (117.5m! of a 2.5M solution in hexane) added
dmpwisé, over 15 minutes. The mixture was allowed to warm to -20°C and stirred at -

10 20°C for 30 minutes before the dropwise addition of chloromethyl ethyl ether (30.5g).
The mixture was allowed to warm tb room temperature and stirred for a further hour.
The solvent was removed under reduced pressure to give a residue which was triturated
with dichloromethane and filtered through a short pad of Arbacel (trade mark) filter aid.
The solvent was removed from the filtrate under reduced pressure fo give a mébile oil

15  which was distilled under reduced pressure (0.7millibars, 0.53mmHg) to give 1-
ethoxymethylimidazole (20.8g) as an oil.

1H«’I‘HVIE‘, (CDCls): 8="7.61 (1H, s}, 7.09 (2H, d), 5.29 (2H, s), 3.49 (2H, q), 1.21 (31,

t) ppm.



-93- [err]NMR (CDCl[err]: [err]=7.19-7.48 (4H, nm), 6.91-7.06 (4H, i),

(IH, s),
F3C O

4.93 (1H, dd), 4.36 (1H, dd), 3.52-3.80 (2H, m), 3.80 (3H, 's)

3.30-3.41 (1H, m, 1.90-2.03 (2H n), 1.72 (1H, br. s) ppm .5
W(() 98/579% C3 OH 10 35 ( 3 m ( ) PP PCT/EL98/03 00

err] 'F3

, 4-Di chl orophenyl )-4-[2-[3,5-bis(trifluoronethyl)benzoylim dazol - |
-yl ] bbutan- 1 -ol was prepared in an anal ogous fashion to the conpound
Preparation 67 using the 15 compound of Preparation 58 as the starting

6. 67

C

of

3.81
71
3C

material . HL-NVR (CDC13): 8 = 8.76 (2H,-8, 8.08 (IH, s), 7.30 (1l H, d),
7.19 (211, d), 6.85-6.92 (2H m, 4. <4dd), 4.50 (1H dd), 3.71-
(11, m, 3.51-3.63 (11, m, 3.30-3.%’% 3'1.90-2.10 (21, in), 1.
(1H, t) ppm -94- F3C - y].2.. Aimi
0
0
AN =
N N,\()E: ———g N_____N/\ox-::
5 —

10

15

20

1-Ethoxymethylimidazole (11.98g) (see Preparation 63) was dissolved in
tetrahydrofuran (400ml) under & nitrogen atmosphere, cooled to ~70°C and n-butyl
lithium (40ml of a 2.5M solution in hexane) added, dropwise, over 5 minutes. The
mixture was stirred at -70°C for 1 hour and chlorotrimethylsilane (10.83g) added,
dropwise. The mixture was stirred at -70°C for 1 hour before being allowed to"warm to
room temperature and stirred for a further 3 hours. Phenacetyl chloride (14.68g) was
added and stirring continued for 18 howrs before removing the solvent under reduced
pressure. The resulting residue was dissolved in dichloromethane and washed
sequentially with water, saturated aqueous sodium hydrogen carbonate solution and
brine before drying over anhydrous sodium sulphate. The solvent was removed from the
organic phase under reduced pressure. The crude product was chromatographed on
silica gel eluting with 95:5, by volume, dichloromethane : methanol to give i-

ethoxymethyl-2-phenacetylimidazole (8.23g) as an oil.

IH«N’I\/IR (CDCly): 8="7.19-7.39 (7TH, m), 5.72 (2H, s), 443 (2H, 5}, 3.48 2H, ), 1.14
(3H, t) ppm.



0 0O N ~N NJt >N
C1 c) 5 . a

Ci -[2-(2-Trifluoronet hyl benzoyl )i m dazol - 1-yl ] -2-(3, 4-di chl or ophenyl ) - 4-
(tetrahyQ&$Q¥B%q 2-yl oxy) butane (0.68g) (see Preparation Srm@gosdessol ved
i n met hano % Sm ), which had been previously saturated with hydrogen
chloride gas, and left to stand for 4 hours. The solvent was ten renoved
under reduced pressure to give a residue which was partitioned between

di chl oronet hane and sat urated aqueous s?glun1hydrogen carbonat e sol ution
(the pH of the aqueous |ayer was kept af 8-9). The organi c phase was -
separated and the aqueous phase extPgaphedof&® ce) W th dichl oromet hane. The
15 organic phases were then conblned dried over anhydrous sodi um sul phate
and the solvent renoved under doithsnagetdinidezels o gi ve

3- (3, 4-di chl orophenyl ) -442-(2-
trifiuoronethyl benzoyl)i m dazol-I|-yl]butan-1-ol (0.4 Ig) as a white foam

H NWVR (CDC13): 8 = 7.77 (INaJd), 7.54-7.69 (2HL, m, A7 (IH rn), 7.32

(IN, d), 20 7.22 (IN, d) 07 (INH, s), 6.91 (1H, , 6.74 (IH, s),
4.98 (IN, dd), 4.42 (IN, df),_.B.70-3.81 (1H, m, 3. 67 (IN, ),
3.28-3.41 (111, n), 1.90-2.09 (21, m), 1.77 (IH, br ppm -95- The

conpounds of the foll ovvlong tabul ated preparations,(Taggle 6) of the general
5 formula: '

1-Ethoxymethyl-2-phenylacetylimidazole (8.23g) {see Preparation 64) was dissolved in
ethanol (200ml), 2N aqueous hydrochlorie acid solution (200ml) added and the resulting
suspension heated under reflux for 30 minutes. A firther quantity of ethanol (Scﬁél) was
10 added to dissolve the remaining suspended material and the mixture heated under reflux
for & further 6 hours before being left to stand at room temperature overnight. The
organic solvent was removed under reduced pressure and the resulting aqueous
suspension basified to pH 9 by addition of a saturated aqueous sodium hydrogen
carbonate solution. The mixture was then extracted (three times) with dichloromethane.
15 The organic extracts were combined, dried over anhydrous sodium sulphate and the
solvent removed under reduced pressure to give 2-phenacetylimidazole (6.29g) as a

vellow solid.

"H-NMR (CDCly): § = 7.19-7.39 (7H, m), 4.40 (2H, s) pprm.



of OHN CC Cl were prepared by a simlar nethod to that of Preparation 69
using the appropriate 10 tetrahydropyranyl protected starti: ng materi al s

(see Preparations 60-62 and 66) TABLEA Prep. f Starting

Anal yt i ca™ B Ho. material Prep. no. 70 6f0 ooMe eH W‘?ﬁfﬁ)’éﬂ%) 6
=7.31-7.46 (3H, (footnote 0. n), 7.24 (1, d),
6.91-7.04 (4H, m, 6.85 (a)) 452 (1H, s), 4.95
(IH, dd), 4.55 (iH qJ, 4.30 A 11, dd), 3.71-3.83 (IH m,
3.52-3.66 (1li, m, 3.31-3.44 (1K, n), 1780-2.05

(2K, m, 1.22 (6K, d) ppm 71 Et H Nt
(CDC13): 8:719747(6K (footoeéén&amn‘ﬁé m,; 7.09 (11,

s), 6.91 ( dropyran-2- ), 4. 91
3.71-3.84 (1 H m H595) - 3. 30-3. 44

(1H, dd), 4.51 (iH, dd), ' "52- 3. 66, '
(1H m, 2.!&3@@&&&@, 8), 1.90-2.09 (2H m, 1.86 (IH br. s), 1.24 (3H t)

ppm
‘VieGS\_ E 1 ,

7 TNH

=/

N/ N O G
\;j U
! {1

i

1-Methanesulphonyloxy-2-(3,4-dichloropheny!)-4-(tetrahydropyran-2-yloxy)butane

10 (0.57g) (see Preparation 29) and 2-phenacetylimidazole (0.27g) (see Preparation 65)
were dissolved in acetonitrile (20ml). Potassium carbonate (0.41g) was added and the
mixture heated under reflux, under a nitrogen atmosphere, for 18 hours. The mixture
was cooled, the solvent removed under reduced pressure and the residue partitioned
between dichloromethane and water. The organic phase was separated, washecul.wiﬂa

15  brine, dried over anhydrous sodium sulphate and the solvent removed under reduced
pressure. The resulting residue was then chromatographed on silica gel eluting with
99:1, by volume, dichloromethane : methano! to give 1-{2-phenacetylimidazol-1-y1]-2-
(3,4-dichlorophenyl)-4-(tetrahydropyran-2-yloxy)butane (0.23g) as an cil and as a

mixture of diastereomers.



-96- 72 62 "fOH NMR (CDCI 3): 8 6.90-7.59
(12H, m, 6.79 (11, dd), 6.56 (1Hs), 4.86 (11, d), 4.17 (11, dd),
3.62-3.76 (11, m), 3.48-3.59 (II, m, 3.15-3.27 (111, m, 1.82-1.95 (21,
m, 1.76 wdlgswkz t) ppm 73 66 PCT/EFYSNBsgpODCL3)
& = 7.22-7.38 (6H, n), 7.04-7.10 (2H, m, 6.76 (1H, dd), 6.64 (1H, s),
(11H, dd), 4.40 (2H, dd), 4.21 (1H, dd), 3.60-3.70 (1H, m, 3.44-3.55 (1H,
10-3.21 (11, m, 1.80-1.91 (2H,
m, 1.67 (11, t) ppm 5 (a) The pragyct was purified by chr omat ogr aphy
on silica gel eluting with 98:2, by volunme, dichloronethane: nethanol -

rn),

eparat i OnO“)%‘g‘-I\MR (COCHK (it of two diastereomers): § = 7.22-7.38 éﬁH 193/ 7120

XS 9t
cz

3.

(2H, m), 6.71-6.84 (2H, m), 4.64-4.76 (11, m), 4.28-4.50 (4H m), 3.10-3. '?9 (SI-I my),
1.42-2.05 {8H, m) ppm.

5
Preparation 67
3-(3.4-Dichloropbenyl)-4-[2-(2-methoxybenzoyliimidazol-1-yilbutan-1-ol
Me Me
\ \
o o
o/ _ o
P o__o0 _ P OH
=/ — \==/
c o
10 Ci Cl

1-[2-(2-Methoxybenzoylimidazol-1-y1}-2-(3,4-dichloropheny!)-4-(tetrahydropyran-2-
yloxyjbutane {1.1g) (see Preparation 57} was dissolved in methanel (20ml}, Amberlyst
15 (trade mark) ion-exchange resin {0.11g) added and the mixture stirred at room

15  temperature for 5 days. The resin was removed by filtration through a short column of
Arbacel {trade mark) filter aid and the solvent removed from the filirate under reduced
pressure to give a reéidue. This was chromatographed on silica gel eluting with 97:3, by
volume, dichloromethane : methanol to give 3-(3,4-dichlorophenyl)-4-[2-(2-
methoxybenzoyl)-imidazol-1-ylibutan-1-0l {0.31g) as 2 white foam.

4.81

" Me



-97-

3-(3,4-Di chl orophenyl ) - 4-[2-(3, 5-di met hyl benzoyl )i m dazol -1-yl ] butan-I-ol

(0.63g) (see Preparation 47) and triethylam ne (0.20) were dissalved in

di chl or orv@B&#87( 12 ), cool ed in an ice-bath and mehanes PRI ori de

(.19g)j) added. The 5 m xture was stined for 30 m nutes, dicbloronethane

(35m ) added and the sol ution washed sequentially with water (2x 30nl) and

brine (30m). The o ¢ phase was dried over anhydrous sodi um sul phate and

t he sol vent renoved under reduced press#?e. The residue was dissol ved in

acetonitrilie and the sol vent renoved under reduced pressure to give

1- net hanesu%%(@?(}'%ﬁﬁ% 74947 ‘é%ﬂﬁad@hé@f’é 0& (4R o687 (14, 5), 4. 93 (1H,

di met hyl bexnzo %( m dazol - | gﬁ - but ane 12_5% as an oil. 1H-NWR (CDC3): B

= 7,68 (2nddbA3 libd#),éﬂciﬁ (i), 360G 1 3041 (HRm) LPP-203, (M, 73 ( 1H

dd) 4.53 %‘iifm -4.24 (1H, n), 4.00-4.10 (IH m, 3.26-3.36 (11,
2.92 ( S [, s), 2.05-2.28 (211, m ppm 15 Preparations 75

- 9] Thg corrpounds of the foll owi ng tabul ated preparations (Table 7) of the

general formula: 20 0 WR O~~~ Mo nme NJC

F,C

Cl

10 ¢

3-(3,4-Dichlorophenyl)-4-{2-[3,5-bis(trifluoromethyl)benzoyllimidazol- 1 -yllbutan-1-ol
was prepared in an analogous fashion to the compound of Preparation 67 using the

15  compound of Preparation 58 as the starting material.

"HNMR (CDCLy): 5 = 8.76 (2H, 5), 8.08 (1H, 5), 7.30 (1H, d), 7.15 (2H, d), 6.85-6.92

(2H, m), 4.88 (1H, dd), 4.50 (1H, dd), 3.71-3.81 (1H, m), 3.51-3.63 (1H, m), 3.30-3.42
(1H, m), 1.90-2.10 (25, m), 1.71 (1H, t) ppm.



Cl were prepared by a simlar nethod to that of Preparation 74 using the
appropriate al cohol starting material (see Preparations 48-56 and 67-73).

-98- TALEJ Prep. Starting R Anal ytical Data no. .
nmateri al Jpor 6hgoMN0. 75 48 ue JichiiRod/daes 3) : 8
7.38 (IH, d?s? 71- 7.29 2HK, i), 7.15 (2H, d), 7.09 (IH s), 6.98 (IN, d),

6.84 (IN, s), 4.82 (1l, dd), 4.65 (IH dc), 4.20-4.28 (IN, m, 4.02- 4.11
(IN, m, 3.30-3.43 (IH, m, 2.96 (3H, s), 2.31 (3H, s), 2.08-2.28 (2K, m,
- 2.19.4¢48H, s) ppm 76 49 ;

o) FFNNR (CDC13): 8 = 7.50-7.60 (2, im), 7.31-7.44 (38, m), 7.26
(iH dd), 7.10 (IH s), 6.95 (IH detkparfticto6q 1H, s), 4.89 (IN, dd), 4.48
(18, dd), 4.20-4. 28 4.0 1H, 3.28-3.39 (iN m, 2.05-2.30
(2H, in), 1.98L81N & omethylbenzoylimidazol-1-yilbutap-1-o}

F,C

O

O o
Y NN
N
Ci : €l
5 Ci Cl

1-f2-(2-Trifluoromethylbenzoyl)imidazol-1-y1}-2-(3,4-dichlorophenyl)-4-
(tetrahydropyran-2-yloxy)butane (0.68g) (see Preparation 59) was dissolved iri methano}

- 10 (15mlb), which had been previously saturated with hydrogen chloride gas, and left to
stand for 4 hours. The solvent was then removed under reduced pressure to give a
residue which was partitioned between dichloromethane and saturated aqueous sodium
hydrogen carbonate solution {the pH of the aqueous layer was kept at 8-9). The organic
phase was separated and the aqueous phase extracted (twice) with dichloromethane. The

15  organic phases were then combined, dried over anhydrous sodium sulphate and the

solvent removed under reduced pressure to give 3-(3,4-dichlorophenyl)-4-[2-(2-

triflucromethylbenzoyl)imidazol-1-yllbutan-1-of (0.41g) as a white foam.

'H-NMR (CDCly): § = 7.77 (1H, ), 7.54-7.69 (2H, m), 7.47 (1H, m), 7.32 (1H, d),

20 722 (1H, &), 7.07 (14, 5), 6.91 (1H, dd), 6.74 (14, 5), 4.98 (1H, dd), 4.42 (1, dd),
3.70-3.81 (14, m), 3.52-3.67 (1H, m), 3.28-3.41 (1H, m), 1.90-2.09 (2H, m), 1.77 (1H,

br. s) ppm.



77 SG Me  Me ' K- NVR (CDC13): 8=7.17-7.41 (4H, 0
m, 6.96-7.11 (3H, m), 6.80 (1H s), 4.86 (IN, dd), 4.52 (IN, dd),
4.20-4.29 (I1H, ), 4.024.11 (IH, m), 3.70 (3H, s), 3.30- 3.44 (1H, i), 2.95

(3H, s), HEBWwAHBHE, s), 2.05-2.29 (211, n) ppm 78 5 PCT/EP98/03508
KHNVR (CDC13): 5 = 7.64 (1K, d), 7.20- a ..~ 7.39 (3H, m, 7.09
(iN, s), 6.86-6.99 (2H, | nm, 6.72 (IH, s), 4. 634. 85 (3K,
4.45 (1H ddc), 4.12-4.23 (IH i), 4.004:09 (IH n), 3.20-3.40 (3H n),
2.93 (38, s), 2.02-2.18 (2H, m) ppm 79 -95- 54
(CD-MRgC13): 5 = .8 11 (IH s), 8.14 (INH, _d), 8.00 (IH d), 7.89 (2H 4,
7.50- 7.64 (28, m), 7.18-7.31( K, Ergparagions 78+ Y3 d), 6.86 (i H, s), 4.
(1H, dd), 4.56 (IH dd), 4.02- 29(2H m 331343(IH M, 2.94 (3H
S), 2.06-2.32 (2H, m . ppm 2 99- 80 55
CF; The-dSMpoGERGETE foBowhgddbiBate® pﬁe%aﬁatmns (Table 6) of the general

5 formula:

W—R

were prepared by a similar method to that of Preparation 63 using the appropriate

10 tetrahydropyranyl protected starting materials (see Preparations 60-62 and 66)

TABLESG
Prep. Starting { R-W- Analytical Data
no. material
Prep. no.
Zf{; o 60 ”’\r’“ "H-NMR (CDCls): 5 = 7.31-7.46 (3H,
o m), 7.24 (1H, d), 6.91-7.04 (4H, m), 6.85
(@) | (1H, 5), 4.95 (1H, dd), 4.55 (1H, q), 4.30
(1H, dd), 3.71-3.83 (1H, m), 3.52-3.66
(1H, m), 3.31-3.44 (1H, m), 1.90-2.05
(2H, m), 1.22 (6H, d) ppm. -
71 61 E "H-NMR (CDCl3): & = 7.19-7.47 (6H,
(footnote A. m), 7.09 (1H, s), 6.91 (1H, dd), 6.76 (14,
@) s), 491 (1H, dd), 4.51 (0H, dd), 3.71-3.84 |- -
(1H, m), 3.52-3.66 (1H, m), 3.30-3.44
(1H, m), 2.70 (2H, q), 1.90-2.09 (2H, m),
1.86 (1H, br. s), 1.24 (3H, t) ppm.




M,

7.25-7.35 (2H, m), 7.17 (2, s), 6.90 (2H, m), 4.75 (11, dd), 4.59 (11,

dd), 4.21-4.30 (1H, m), 4.03-4.11 (1K, n), 3.27-3.39 (11, m), 2.98 (3H, s),
2.08-2.33 (2H, m) ppm 81 52 H'-NWR
(CDC13): §ogisrdrs (1H d), 7.05- 7.31 (5H, m), 6.99 (11H, ed¥/Eres/B3se¢11H,
s), 11h1 4.80 (11, dd), 4.65 (1 , dd), 4.05-4.30 (211, m),
3.30-3.40 (11H, n), 2.97 (3H, s), 2.65-2.85 (4H, n), 2.10-2.30 (2K m),
1.70-1.85 (4H, m bpm 82 56 " 1H NMR
(CDC13): 6= 7.79-7.89 (2H, m), 7.10-7.3%.(4H m, 6.91 (11, dd), 6.81 I;
(1H, s), 4.72 (1IH, dd), 4.S1 (11H, dd), 4.17-4.27(111H n), 4.00-4.10(1l

H, m,30§799011 ) 7 Ayl Z5- 1. 87 -

(4H,

m

M eH NMVR (

(11,

s),

6

(11, dd), |

Hi

m,

2.9

1 o)
R IPEN E i—NL/IRi@DClg) 6=p@905 ﬂmxéﬂ 53
D

£DC13): B = 7.31} , Ol m IH ad @55 Hz;) (;Iglg 7.07
99 (11, {dd), 6.b1 {1H, d), :)d ‘. 48

. 16-4.28 (111, M, ° c4. 10, 28-3.39 (1
b (3H, s}, 2.02-p. 28 m m’

1.82» 95 (2H m) 1 76 (IH br 1) ppm.

73 66 N "HNMR (CDCl3): 6 =7.22-7.38 (6H,
/\O m), 7.04-7.10 (2H, m), 6.76 (1H, dd), 6.64

(1H, 5), 4.81 (1H, dd), 4.40 (2H, dd), 4.21

(1H, dd), 3.60-3.70 (1H, m), 3.44-3.55

(1H, m), 3.10-3.21 {(1H, m), 1.80-1.91

(2H, m), 1.67 {(1H, t) ppm.

10

Eoofnote
{a) The product was purified by chromatography on silica gel eluting with 98:2, by

volumne, dichloromethane : methanol.

Preparation 74
Lkm@mmﬁ&mmmmtﬂ.
ylibutane

v




84 67 H ell-NVR (CDC13): 8 = 7.35-7.50
(31, in), 7.24 (11, d), 6.95-7.07 (4H, n), 6.72 (11H s), 4.89 (I H dd),
4.49 (111, dd), 4.19-4.28 (11, nm), 4.05-4.14 (1H n), 3.79 (3H s),"

3. 30- 3. 4Wvdssyom), 2.94 (3H, s), 2.06-2.29 (2H n), ppm 8ETI/EPISO3SM0 68

CF3 |H-NVR (CDC13): 8 8.79 (2H, s), 8.07 N. (IH, s), 7.32
(11, d), 7.20 (2H, d), 6.91 CF3 (2H, d), 4.80 (1lIH dd), 4.61 (11, dc),
4.20-4.29 (11H, m), 4.04-4.12 (11, m), 3.27-3.40 (11H ), 2.93 (31, s),
2.08-2.30 (21, m ppm -100 86  -97- 69 c 1H NVR
(CDC13): 6. 7.76 58- 7.68 (21, 7.49 (11, d), 7.39 (1H,-d),
7.26 (1H, &0Gs 4#3!9@0{@#16115&)-4 I%-(@é dizethy Hgnzoy lrsaia{friﬂ yHbutazr1 9 (9.68%) dd)

£ 30 (10 estgiolytPulntlnih B Slilbpbcodiidpbafd, " 7
IHNM - (CDAba), cbsléd BParvicd BathHd methanesulphony! chloride (0.19g) added. The
5  mixture was stirred for 30 minutes, dichloromethane (35m1) added and the samnon

washed sequentially with water (2x 30ml) and brine (30ml). The organic phase was

dried over anhydrous sodium sulphate and the solvent removed under reduf;e;i ﬁ;%ézésure.

The residue was dissolved in acetonitrile and the Sc;ivenf removed under reduced

pressure to give 1-methanesulphonylexy~3-(3,4—dich}orophen}ri}4~{2-(3,5»

10 dimethylbenzoyl)imidazol-1-yl]-butane {0;72g) as an oil.

IH—NMR (CDCl3): 8="7.68 (2H, s), 7.10-7.32 (4H, m), 6.91 (1H, dd), 6.83 (1H, s),

4.73 (1H, dd), 4.53 (1H, dd), 4.15-4.24 (1H, m), 4.00-4.10 (1, m), 3.26-3.36 (1H, m),
2.92 (3H, s), 2.40 (61, 5), 2.05-2.28 (2H, m) ppm.

15
Preparations 75 - 90

The compounds of the following tabulated preparations (Table 7) of the general

formula:
20

o WR
A 0 N S;Me
o’ "o

Ci
Cl

were prepared by a similar method to that of Preparation 74 using the appropriate

alcoho! starting material (see Preparations 48-56 and 67-73).



00 nm), 7.24 (11, s), 6.92-7.07 (4, m), 6.71- (1H s), 4.87 (1l

dd), 4.40-4.56 (2H, m), 4.184.27 (11. n), 4.04-4.11 (IH, n), 3.30-3.42 (1H,
n), 2.94 (3H s), 2.07-2.27 (2H 1), 1.21 (6H, d) ppm 88 71-EtNR - N
(CDC 3): 5=7.21.7.45 (611, nn), 7.08 (1H, s), 7.96 (1IH, 5. (1H, s),
4. 82 (1Hf?0§ﬁ%é7 63 (IH dl), 4.20-4.30 (1H m, 4.03-4.%%%Y%EF§§?&
3.30-3.42 (1H n), 2.94 (31, s), 2.68 (21, q), 2. 06- 2.31 (21, m, 1.21
(3H, t) ppm 89 72 _NMVR (CDCI3): 5 =
6.90-7.59 (1211, im), 6.83 (IH dd), 6.§3 (111, s), 4.80 (1H 1 dd),
3.06-4.32 (31, ), 3.15-3.25 (1N, "'k M, 2.90 (3H s), 2.00-2. 21 (21
M ppm 90 73 "H NVR (CDC13): 5 = 7.22-7.37
(6H, tLS% Ny ong. 7.10 (2H ddCCERH (1M dd), 6.70 (1M S) . 4.76
(11, dd), 4.25-4.50 (3H ni), 4.10-4.18 (1IN, n), 3.91-4.03 (11, n),

- 1L.1 m 2 <) 1..Q 2 15021 m..0onm
3.10-3. 21 gy TS A 7 i T it
ne. material
Prep. No.
75 48 ¥ "HNMR (CDCls): 5= 7.38 (1H, d), 7.21-
* 7.29 (2H, m), 7.15 (2H, d), 7.09 (1H, 5),
6.98 (1H, d), 6.84 (11, 5), 4.82 (1H, dd),

4.65 (1H, dd), 4.20-4.28 (1H, m), 4.02-
4.11 (1H, m), 3.30-3.43 (1H, m), 2.96
(34, 5), 2.31 34, 5), 2.08-2.28 (2H, m),
2.19 (34, s} ppm.

76 49 cr0 "H-NMR (CDCl3): & = 7.50-7.60 (2H,
m), 7.31-7.44 (3H, m), 7.26 (1H, dd), 7.10
(1H, 5), 6.95 (1H, dd), 6.79 (1H, s), 4.89
(1H, dd), 4.48 (1H, dd), 4.20-4.28 (1H,
m), 4.03-4.11 (1H, m), 3.28-3.39 (1H, m),
2.05-2.30 (2H, m), 1.98 (34, s) ppm:

77 50 M e "H-NMR (CDCl3): § = 7.17-7.41 (4H,
/©

m), 6.96-7.11 (3H, m), 6.80 (1H, 5), 4.86
(1H, dd), 4.52 (1H, dd), 4.20-4.29 (1H,
m), 4.02-4.11 (1H, m), 3.70 (3H, s), 3.30-
3.44 (1H, m), 2.95 3H, 5), 2.31 (34, 5),
2.05-2.29 (2H, m) ppm.

78 51 "H-NMR (CDCl3): 5 = 7.64 (1H, d), 7.20-
7.39 (3H, m), 7.09 (1H, s), 6.86-6.99 (2H,
m), 6.72 (1H, 5), 4.63-4.85 (3H, m), 4.45
& (1H, dd), 4.12-4.23 (1H, m), 4.00-4.09
(1H, m), 3.20-3.40 (3H, m), 2.93 (34, 5),
2.02-2.18 (2H, m) ppm.

"H-NMR (CDCls): § = 8.81 (1H, s), 8.14
(1H, d), 8.00 (1H, d), 7.89 (2H, 1}, 7.50-
7.64 (2H, m), 7.18-7.31 (3H, m), 6.95
(1H, d), 6.86 (1H, s), 4.82 (1, dd), 4.56
(1H, dd), 4.02-4.29 (2H, m), 3.31-3.43
(1H, m), 2.94 (34, 5), 2.06-2.32 @H, m) " |
ppm.

Q

79 54




-101- O 0 (- N HO 0 al
c d cl 5 :
4(S) -Benzyl - 3-(2(S) - (3, 4-di chi or ophenyl ) pent - 4-en- | - oyl )oxazol i di n-2-one
(30.32g)wpsas7Bloor gani ¢ and Medi ci nal Chemistry Letters, P¢T’E§%@ﬁ35?°1993))
was di ssol ved i n anhydrous tetrahydrofuran (400m ), cool ed in an ice-bath
and lithium al um nium hydride (5.79) carefully added in two portions
(exothermc reaction). The mixture was 10 stirred at ODC for 20 m nutes
and then stirred at roomtenperature fe%%1 hour before being cooled to OC.
Water (6mml) was carefully added foll owed by 2N aqueous sodi um hydrOX| de
sol ution an artney wated (12 TT
Vi gourousi-;@’f or 40 thute and the resu %@é{é%w@@% {?§§ by
filtrati oj and waghed wit d| N1 et haw, 7 BE m)e'f\?\%@fhcsm@%@e and
t he organifc and aqueous phag gepar af €H, i} 4.75ThE, dd), 45611 Mpdd); hen|r enoved
fromthe ¢rganic ﬁhase under reduced )4@5443@(1@1@,#33& et \fﬁpll i ch
was chromgt ographed on silica gel el ut Brm,y\ggh}p@o \ggrng’gg) 9?25330 4:1

: % 4

changi n o 4:0, K , dichl orome xdane to |
di ch?orgp -5 ept——ene—t jiﬁ.f%ﬁ)ppﬂzﬂ aR—ei-+ HNLR

LAY

(CDC13): $8% 7. 2447245 (2h-ll% 7.06) HHJNQGQCD@IsBﬁ%?zS((H &, 7i0;

b

4.96-5.10{(2H, m,} 3.70-3]9 1, m, 23aq53 83, A9H1Hdd), 2.80 8, 55 {2HL,
rn), 1.32{(1H t) |ppm 4.80 (1H, dd), 4.65 (1H, dd), 4.05-4.30
(2H, m), 3.30-3.40 (1H, m), 2.97 (3H, s),
2.65-2.85 (4H, m), 2.10-2.30 (2H, m),
1.70-1.85 (4H, m) ppm.

82 56 "H-NMR (CDCl3): § = 7.79-7.89 (2H,
m), 7.10-7.35 (4H, m), 6.91 (1H, dd), 6.81
(1H, 5), 4.72 (1H, dd), 4.51 (1H, da),

4.17-4.27 (1H, m), 4.00-4.10 (1H, m),
3.06-3.39 (1H, m), 2.79-2.99 (7H, m),
2.03-2.29 (2H, m), 1.75-1.87 (4H, m)
ye "H-NMR (CDCls): 6 =7.31-7.42 (3H,
° m), 7.21 (1H, ), 7.07 (14, 5), 6.99 (1H,
)@\ dd), 6.91 (1H, d), 6.75 (1H, 5), 4.83 (1H,
dd), 4.48 (1H, dd), 4.16-4.28 (1H, m),
4.02-4.11 (1H, m), 3.75 (34, 5), 3.28-3.39
(1H, m), 2.92 (34, 5, 2.02-2.28 (2H, m)
84 67 Me '"H-NMR (CDCly): § = 7.35-7.50 (3H,
S m), 7.24 (1H, d), 6.95-7.07 (4H, m), 6.72
P (1H, 5), 4.89 (1H, dd), 4.49 (1H, dd),
4.19-4.28 (1H, m), 4.05-4.14 (1H, m),

3.79 (34, s), 3.30-3.41 (14, m), 2.94 (3H,
5), 2.06-2.29 (ZH, m), ppm.

85 68 c% B "H-NMR (CDCl3): 8 =8.79 (2H, s), 8.07
e

83 33

(1H, s), 7.32 (iH, d), 7.20 2H, d), 6.91
(2H, d), 4.80 {1H, dd), 4.61 (1H, dd},
4.20-4.29 (1H, m), 4.04-4.12 (1H, m),
3.27-3.40 (1H, m), 2.93 (34, 5), 2.08-2.30 | ~
(2H, m) ppm.
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C TEs. co',rrpound was prepared by an anal ogous nethod to that used to 'prepare
t he compQihdsef-r eparation 91 using the appropriate star ticngepveiossopal (see

Bi oorgani c and Medi ci nal
& 7.24-7.45 (2W m,
3.70-3.90 (2H,

(CDC13) :
(2H, m,

t) ppm P-reparaon 2a 4f S)-(3S, 4rD chgghn24f~f51inlY PS 15 H
(S d

MeO2S
Cl -10

i ce-cool ed 880l uti
(see Preparation
Xt ure st

m,

hhY of 4(1
1) and {ri
irred af

Chem stry Letters,
7.06 (11,

2.80-2.91

di ch
arri n
oom

a, 319(1993)). 10
dd), 5.61-5.75 (I H, m,

(1H, m, 2.30-2.55 (2W m),

C1L G

27,68 (8.0, o160 Ry osRia s (
7.26 (1H, d), 7.10 (1H, 5), 6.95 (1H, dd),
6.80 (1H, s), 4.91 (1H, dd), 4.50 (1H, dd),
4.22-4.30 (1H, m), 4.05-4.15 (1H, m), .
3.30-3.41 (1H, m), 2.98 (3K, 5), 2.07-2.30
(2H, m) ppm. R

OHSPHBFIDGCIE): By<l7. 36 Y HENd); 1.580

87

70

Me M

>

"H-NMR (CDCly): 5 =7.32-7.46 (3H,
m), 7.24 (1H, s), 6.92-7.07 (4K, m), 6.71
(1H, 5), 4.87 (1H, dd), 4.40-4.56 (2H, m),
4.18-4.27 (1H, m), 4.04-4.11 (1H, m),

3.30-3.42 (1H, m), 2.94 (3H, 5), 2.07-2.2
(2H, m), 1.21 (6H, d) ppm. 3

88

71

£t

“'/

"H-NMR (CDCly): & = 7.21-7.45 (6H,

m), 7.08 (1H, s), 7.96 (1H, dd), 6.85 (1H,
5), 4.82 (1H, dd), 4.63 (1H, dd), 4.20-4.30
(1H, m), 4.03-4.11 (1, m), 3.30-3.42
(1H, m), 2.94 (3H, s), 2.68 (2H, q), 2.06-
231 (ZH, m), 121 GH, ppm. 7.

89

72

¢

ie
O
0 ¥
O

"H-NMR (CDCly): § = 6.90-7.59 (12H, .
m), 6.83 (1H, dd), 6.63 (1H, 5), 4.80 (1H,
dd), 3.96-4.32 (3H, m), 3.15-325 (1H,
m), 2.90 (3H, s), 2.00-2.21 (2H, m) ppm. -

90

73

/\©

"H-NMR (CDCl): & = 7.22-7.37 (6H,
m), 7.10 (2H, dd), 6.81 (1H, dd), 6.70
(1H, 5), 4.76 (1H, dd), 4.25-4.50 (3H, m),
4.10-4.18 (1H, m), 3.91-4.03 (1H, m),
3.10-3.21 (1H, m), 2.8 (3H, 5), 1.94-2.15

(2H, m) ppm.

W NM
4.96-5. 10
1.32 (1W
C3-S)

,an
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5 tenperature for 1 hour. The solvent was then renoved under reduced
pressure and the residue partitioned between diethyl ether and water. The
two phases were separated and the aqueous |layer fiuther extracted with

di et hyl e¥WR&B/579The organi ¢ pabses were then combi ned and WESHERSS/03300
sequentially with water, dilute aqueous citric acid solution, brine,
sat ur at ed aqueous sodi um hydrogen carbonate solution and brine before
dhyi ng over 10 anhydr ous sodi um sul phate. Renoval of the sol vent under
reduced pressure gave 4(S)- -101-

(3, 4-di ch).orophcnyl)-5-(net hanesul pent- | -ene (8.25g) as an
oil. 1H-NI\/R(CDC13) 8 7. 42 (1H d&%@% I, s), 7.04 (1l H, dd),
5.56-5.72 (I IL m, )-2040 5k 3 1.d8h, 3.05-3.15 11H,
m, 2.88 (311, s),
M4(34- Di chr ophenyé) - 5 ~~~~~~~~~ MeO2S C
C 20 ClLii & _z O This
conmpound was pregared byyan ahal ogous nethod to thaBoluset”t o™pTepare the
conpound of Prepayatf on § ' b |
4(R) - (3, 4-di chl or oph ny
starting material. H NWVR (CDC13): 8 7.42 (I
7.04 (1K, dd), 5.585 72 " cm, 5.01-5.10 (2H, m),
3.05-3.15 (1H, rn), 2.88C}(3H, s), 2.33-2.60 (2K,

j on 92) as the
7.30 (IH s),
8 2K, i),

Ci

5

4(S)-Benzyl-3-(2(8)-(3,4-dichlorophenyl)pent-4-en-1-oyljoxazolidin-2-one (30.32g)
(see Bioorganic and Medicinal Chemistry Letters, 3, 319, (1993)) was dissolved in
anhydrous tetrahydrofuran {400ml), cooled in an ice-bath and lithium aluminium
hydride (5.7g) carefully adde,& in two portions (exothermic reaction). The mixture was

10 stirred at 0°C for 20 minutes and then stirred at réom temperature for 1 hour before
being cooled to 0°C. Water (6ml) was carefully added followed by 2N agueous sodium
hydroxide solution (6ml) and further water (12ml). The mixture was stirred vigourously
for 40 minutes and the resulting precipitate removed by filtration and washed with
diethyl ether. The filtrate was collected and the organic and aqueous phases separated.

15 The solvent was then removed from the organic phase under reduced pressure to give a
yellow oil which was chromatographed on silica gel eluting with a solvent gradient of
4:1 changing to 4:0, by volume, dichloromethane : hexane to give 4(8)-(3,4-
dichlorophenyl)-5-hydroxypent-1-ene (11.74g) as an oil.

20 'H-NMR (CDCly): § = 7.24-7.45 (2H, m), 7.06 (1H, dd), 5.61-5.75 (1H, ), 4.96-5.10
(2H, m), 3.70-3.90 (2H, m), 2.80-2.91 (1H, m), 2.30-2.55 (2H, m), 1.32 (1H, t) ppm.



m ppm 5 4($M Dknphenyfl-54-iindal-1 -vl)ent-1-eng Meo's, (s
Nabl N N C

C 10 4(S)-(3,4-Di chl orophenyl) -5-( net hanesul phonyl oxy) pent-1-ene (8. 259)
(see Pre 3hkRk, 93) and irnidazole (5.3g) were dissol ved gar/@mnByskoous
acetonitrile %Sn1) and the m xture heated under reflux for 6 days. The

sol vent was renoved ui nder reduced pressure to give a residue which was
partitioned between diethyl ether and aqueous 15 saturated sodi um hydrogen
carbonate solution (pH of the aqueous phgse was kept >7). The phases were
separated and the aqueous phase extracted with diethyl ether. The conbi ned

organi ¢ extracts were then washed wiRrbpapsticar92 dri ed over anhydrous sodi um .

sul phate and the sol vent Egg&vgﬁ,gider reggced gressure to give a residue
whi ch was chr omat ogr aphe = s Bl%ol vent gradi ent of
98: 2 changing to 95:5, 20 by vol une, dichl oronet hane: nethanol to give
4(S)- (3, 4-di chl orophenyl )-5-(irnidazol - 1-yl)pent- -ene (4.78g) as an oil.

R (C003): 8 7 3P (1K &), 7.15:7.30 (2H . 6,99 (11, '3), 6.84 (1K

d), 6.69 (1H s), % 555.@p (1 75.07 (2H, d). 3.95-4,22 (2H in),

> 0503 10((1H,S?’r'),ﬁ2.,\;3’g\_25/\£2~.% ?)ZH, in) lgpm ) no/\‘ﬁ’\(/ "
A T

N

Ph

5 ci ' cl
This compound was prepared by an analogous method to that used to prepare the
compound of Preparation 91 using the appropriate starting material (see Bicorganic and
Medicinal Chemistry Letters, 3, 319(1993)).

10 'HNMR (CDCls): 5= 7.24-7.45 (2H, m), 7.06 (1H, dd), 5.61-5.75 (1H, m), 4.96-5.10
(2H, m), 3.70-3.90 (2H, m), 2.80-2.91 (1H, m), 2.30-2.55 (2H, m), 1.32 (1H, ) ppm.

Preparation 93
» -Dchl v15. {-i-ene

15
(5) = Me0,S
HO . )
e}
a
Ci




-105- E2arapnnmd9-i MB0255 N~~~~~~~~~ 5 Ct
C Ts conpound was prepared by an anal ogous nethod to that used to prepare
t he conpound of Preparation 95 using 4(R)-(3,4-dichlorophe PES/03500
(et i anesWOMERRoxy) pent - - 1- ene (see Preparation 94) as t eh)gfggrjti ng
material . 10 11H NMR (CDC13): S = 7.35 (1H, d), 7.15-7.30 (2H, m, 6.99
(11, s), 6.84 (1H d), 6.69 (1H, s), 5.55-5.70 (1 H, m), 5.07 (211, d),
3.95-4.22 (2H, m), 2.95-3.10 (I1H, i),'hig 2- 2.45 (2H, rn) ppm 1 5
EPuRt ap=i n 22 2($b(3.4-D chl orophenhyl -4-(i m dazol - 1)butan-:1 - N (9
CNJ g (5)  MetihnbPbulphonyl chloride (3.55g) was added dropwise Ct:?L anice—c]?géed%hﬁijon of
4(S) - ( 3, 4- DHDgBAclittdonpphengl) i-hydragrpeht-1-eny (6§ fsee| Prepumtion® 1 and  (see
Preparati on was di l.Lved.jn a m xt f etonitrile (75m), water
( 13gu) and F%%é%% géagérl% g}#xipﬁneetg‘ane (%gmﬁ ang (t:he mixture s'arreé at_ roox)n
5  temperature for 1 hour. The solvent was then removed under reduced pressure and the
residue partitioned between diethyl ether and water. The two phases were separated and
the aqueous layer further extracted with diethy! ether. The organic pahses were then
combined and washed sequentially with water, dilute aqueous citric acid solution, brine,
saturated aqueous sodium hydrogen carbonate solution and brine before drying over

10 anhydrous sodium sulphate. Removal of the solvent under reduced pressure gave 4(S)-
(3 ,4-dichlorophenyl)-5-(methanesulphonyloxy)pent-1-ene (8.25g)} as an oil.

'"HNMR (CDCly): 8= 7.42 (1H, d), 7.30 (1H, s), 7.04 (1H, dd), 5.56-5.72 (1H, m),
5.01-5.10 (2H, m), 4.22-4.39 (24, m), 3.05-3.15 (1H, m), 2.88 (3H, s), 2.33-2.60 (2H,

15 m)ppm.
Preparation 94
{34 S Inho X w1
R MeQ,S. R
HOW & ZS o -
Z l ——p Z i
S o
Cl Ct
20 a c

This compound was prepared by an analogous method to that used to prepare the
compound of Preparation 93 using 4(R)-(3,4-dichlorophenyl)-5-hydroxypent-1-ene (see
Preparation 92) as the starting material.



acid solution ( 17m ). Csmumtetroxide (3.4nl of a 0.05M solution in

tol uene) . was 5 added and the m xture stirred for 20 m nutes. Sodi um
periodate (5.3g) was tn added together with a further quantity of -

acet oni t ryyhegka0eB) and stirring continued overni ght. Wat efCY/ERSS/ARSABOM )
was added and the acetonitrile renoved under reduced pressure to give an
aqueous suspensi on which was basified to pH>7 by the addition of solid
sodi um carbonate. The m xture was then extracted (three tines) -wth ethyl
acetate and the 1 0 conbi ned organi c-g)4-racts washed sequentially with
wat er and bfi ne before being dried over anhydrous sodi um sul phate. Renoval
of the sol veMNMRACDTigdd ecaDAER dhrE3OEYE s), 7.04 (1H, dd), 5.56-5.72 (1H, m),

3(S)- (3, 4-dichl oropheuyl ) -4- (i m dazol -] -yl)butan-1 -al (4. 398 as ‘an oil.
H- NVR ( CDC183p1-56 621, 10, 4.2334.39 2H. /R 8.45-3115 d)H, 1), 2%%3395)( 2R83-180 28,01 (I H
s), 6.89 15 (iN, dd), 6.71 (IH s), 4.00-4.22 (2H, , 3.60 (IH m,

2.72-2.92 (®pr®) ppl. N | | 2 NX MN
r4~~~~~ 50! a 20

d Cl This conpound was
prepared by an anal ogous nethod to tphelardéipgdst o prepare the conpound of
Preparation 97 using 4(R)- (3, 4-dichlorop )-S- (i mdazol- | -yl)pent- 1-

ene (see Preparation 9p)-4xsill mtideziobll-ypent- 1-8%
(CDCI3): [err] 9.70 (1H, s), 7.38 (1H, d), 7.20-7.30 (2H mn), 7.01 (1H
s), 6.89 (1H, dd), 6.71 (1H, s), 4.004.22 (2H, m, 3.60 (1H m, 2.72-2.92

(2H, M ppm 405 (s 5
e:\o I \F SN ¢ =

)

2

Ci 1
Cl Cl

10
4(S)-(3,4-Dichlorophenyl)-5-(methanesulphonyloxy)pent-1-ene (8.25g) (see Preparation
93) and imidazole (5.3g) were dissolved in anhydrous acetonitrile (80ml) and the
mixture heated under reflux for 6 days. The solvent was removed under reduced
pressure to give a residue which was partitioned between diethyl ether and aqueous

15 saturated sodium hydrogen carbonate solution (pH of the aqueous phase was kept >7).
The phases were separated and the aqueous phase extracted with diethyl ether. The
combined organic extracts were then washed with water, dried over anhydrous sodium
sulphate and the solvent removed under reduced pressure to give a residue which was
chromatographed on silica gel, eluting with a solvent gradient of 98:2 changing to 95:5,

20 by vohune, dichlerdmethane : methanol to give 4(8)~(3,4-dichloropheny!)-5-(imidazol-
1-yDpent-1-ene (4.78g) as an oil.

I}?I—I\II\/IR (CDCl4): 8=17.35 (1K, d), 7.15-7.30 2H, m), 6.99 (1H, s), 6.84 (1H, d), 6.69

(14, s), 5.55-5.70 (1H, m), 5.07 (2H, d}, 3.95-4.22 (2H, m), 2.95-3.10 (1H, m), 2.32-
25 2.45(2H, m) ppm.



5 Preparation 99 [err] [err] 10 Sodi um
borohydride (0.68g) was added carefully to an ice-cool ed solution of
3(9)-(3, 4& Q%%@@ orophenyl )-4-(imdazol -1 -yl)butan- 1-al (érkm@ioisee
Preparat| in ethanol (40m ) and the m xture stirred at room
tenperature for one hour before renoving the solvent under reduced pressure
to give a residue. The residue was suspended in water (30m ), cooled in an
ice-bath and the mixture first acidifiggsto pHL with 2N aqueous 15
hydrochl oric acid solution and then baS|éled to pH 14 by addition of 2N
aqueous sodi um hydroxi de sol ution. Fheamedesbgi ng suspension was filtered
and the residue washed with water, dried and then crystallised from
acetonitrile to give 3% (34D : 2gnd - 1- yI)butan | -0
(1.37g) as a creamsolid. 20 [err]H—NNR (CDCl[err]): [err] .35 (1H,
d), 7.15-7.30 (2H, m, 6.95 (1H, s), 6.89 (1H, d) 6.70 (1H, s) 4.00-4.25
.o

(2H, . 3.60y3080 (M 40-3'50 (1H, m), 3.15-3.30.( 210
(1H br. sy, 1,75~ bW) ppm  -108- N l(;sé\n
c1

'st\-a-dd' VA& 181%v Ay

NN 5 q Tis
conpound was prepare n anal ogous—nethod* t 0 t hat used 0 prepare the
conpound of Preparati QII d using 3(R)-(3,4-dichlorophenyl} iTnidazol - |

-yl)butan- 1- cl al

5 Ct c

This compound was prepared by an analogous method to that used to prepare the
compound of Preparation 95 using 4(R}-(3,4-dichlorophenyl)}-5-

(methanesulphonyloxy)pent-1-ene (see Preparation 94) as the starting material.

10
'"HNMR (CDCla): & = 7.35 (1H, ), 7.15-7.30 (2H, m), 6.99 (1H, 5), 6.84 (1H, d), 6.69 .
(1H, s), 5.55-5.70 (11, ), 5.07 (24, d), 3.95-4.22 (2H, m), 2.95-3.10 (1H, m), 2.32-
2.45 (2H, m) ppm. '

15 Preparation 97

3(8)(31.4-Dichloropheny-4-(imidazol-1-vhbutap-1-al




al (see Preparation 98) as the starting material. 10 H NVR (CDC13): B =

7.35 (1H, d), 7.15-7.30 (2H, m, 6.95 (1H, s), 6.89 (1W d), 6.70 (IN, s),
4.00-4.25 (2P-, nmi), 3.60-3.70 (IH, m), 3.40-3.50 (IH, n; 3.15-3.30 (iH,
m, 2. 10wWEIsIsTHE. s), 1.75-2.00 (2H, mm) ppm -109- OLPYI/ERS8/48500

li ~phenyl z4a-f2-1.2.3 4-ttAhyr- =}d .5 ~~N (S ~OHN

(5) o Cl C) Ci1

Cl 1, 2, 3, 4-Tetrahydr o- 5- napht hoyl chloride (1.70g) (see Preparation 36) was
added dropwi se to a suspension of 106-

b opar at | 556y BRI N BTl -vhagn et T 7o et Bremetbion B w1 s
10 and t hegig@lvel iPNnSktife Ehe@bnitO MY SnBTRERS (AN R0 urgsr %}égﬁs %&% @ent was

t hen renoved under reduced pressure to give a resid partitioned
bet ween etdeid sohtion4tl@mdh @ssanwm teitosifiedd ded of a SdIMisolhtjch dgelnessiranat e

T T I N PR
o et o el S BRSO o LR RRY "

c Er orat og rwaigecbfomém}b vasadiiell and theiabgionitrtlb rémeRd \vader REaRE st 18 1
changing to 0: 1,
9ing give an aqueogg suspension which was basified to pH>7 by the addition of solid sodium

carbopate. The mixture was then extracted (three times) with ethyl acetate and the
10 combined organic extracts washed sequentially with water and brine before being dried
over anhydrous sodium sulphate. Removal of the solvent under reduced pressure gave

3(S)-(3,4-dichloropheny!)-4-(imidazol-1-yDbutan-1-al (4.3g) as an oil.

'H-NMR (CDCla): 8 = 9.70 (1H, ), 7.38 (1H, d), 7.20-7.30 (2H, m), 7.01 (1H, s), 6.89
15 (1H,dd), 6.71 (1H, 5), 4.00-4.22 (2H, m), 3.60 (1H, m), 2.72-2.92 (2H, m) ppm,

20
This compound was prepared by an analogous method to that used to prepare the

compound of Preparation 97 using 4(R)-(3,4-dichlorophenyl)-5-(imidazol-1-yl)pent-1-

ene {see Preparation 96) as the starting material.



vol une, pentane : ethyl acetate to give

3(S)-(3, 4-di chl orophenyl )-442-(1, 2, 3, 4- ' .

t et rahydr o- 5- napht hoyl )i m dazol - 1-yl Jbutyl 1,2, 3, 4-t et r ahydt@rss/osa@ht hoat e
(1.38 g)Wé’s%Q”%?gm 20 -1110- H NVR (CDC13): 8 - 7.50 (1H, d), 6.95-7.38
(10H, n), 4.83 (IH, dd), 4.63 (11, n), 4.30-4.35 (IH, i), 4.08-4.16 (iH,
in), 3.30-3.40 (IH n), 3.00 (2H, br. s3, 2.63-2.84 (6K, in), 2.10-2.25
(2K, in), 1.67-1.83 (84 m ppm 5 3(Rjgt3 .-Di chlorophenylY-4-12-1 .2.3
.4t etral wdr o-5-nphtovl zimdol -1 -yl l butyl t22verhvr-5 -naphtoate O N - a

- N e :8=9.00(1 . -
o1 10 H NMR(CD(:ZLig,) §=9.00 (1H, 5), (11, @), 7.20-7.30 (2H, m), 7.01 élﬂrﬁ}, sﬁ'gt:gorrpoun q

was prepar ! & gpaus.4es )03 used o0 r conmpound of
Prepar at i oﬁ%)’i?% 3(9%) -(3, 4-%hl)grgggie%;h??fiﬁ% E??E’o@ {’5}5}‘1 bbut an-
| -ol (see Preparation 100) as the starting material. 15 ITHNWR (CDCI3): 5 =

7.50 (IN, d), 6.95-7.38 (10, nm), 4.83 (11, dd), 4.63 (1H, m, 4.30-4.35
(IH in), 4.08-4.16 (IH in), 3.30«@3@&@@. 2 m), 3.00 (2K, br. s),
2.63-2.84 3(8)-(3.4-Dichlorophenyl)-4-(imidazol-1-yhbutan-1-0l
{(S) o S
SN e oH
= | =/
Cl X Cl
Cl Ci

10 Sodium borohydride (0.68g) was added carefully to an ice-cooled solution of 3(3);(3,4-
dichlorophenyl)-4-(imidazol-1-yl)butan-1-al (4.3g) (see Preparation 97) in ethanol
(40ml) and the mixture stirred at room temperature for one hour before removing the
solvent under reduced pressure to give a residue. The residue was suspended in water
(30ml), cooled in an ice-bath and the mixture first acidified to pH1 with 2N aqueous

15  hydrochloric acid solution and then basified to pH14 by addition of 2N agueous sodium
hydroxide solution. The resulting suspension was filtered and the residue washed with
water, dried and then crystailised from acetonitrile to give 3(8)-(3,4-dichlorophenyl)-4-

(imidazol-1-yDbutan-1-ol (1.37g) as a cream solid.

20 'H-NMR (CDCly): 8= 7.35 (1H, d), 7.15-7.30 (2H, m), 6.95 (1H, s), 6.89 (1H, d), 6.70

(14, 5), 4.00-4.25 (2H, m), 3.60-3.70 (1H, m), 3.40-3.50 (1H, m), 3.15-3.30 (1H, m),
2.10 (14, br. 5), 1.75-2.00 (2H, m) ppm.



(6H, rn), 2.10-2.25 (2K, in), 1.67-1.83 (BH in) ppm -111-

3(S)-(3.4-Di | or Opheny) -4-12- (1. 23, 4ttrayr-5-nphyl)iiidazol-. -yi]Jbuta-1 O

- 05 - o : (S) OH NN -

OH N=~~~~Wo-98/517C]1 PCT/EPIS@R500
3(S)-(3,4-Dichlorophenyl)-4-[2-(1 , 2, 3, 4-tetrahydro-5-napht hoyl )i m dazol -1
-yl nbutyl 10 1,2,3,4-tetrahydro-5-naphthoate (1.38 g) (see Preparation
101) was dissolved in nethanol (40m ), |IN agqueous sodi um hydroxi de sol ution
(Sn) added and the resulting mxture sti98-ed at room tenperature overnight.
The met hanol was then renoved underlireduc.ed B@essure and the residue -
partitioned between ethyl acetate a ~>The organi c phase was

separ at ed, washed seqqudmﬁﬁg Wm 15 hydr ogen
carbonate solution and Dbriné; driea over anhydrous ul phate and the

sol vent renoved under reduced pressure to give
3(S)- (3, 4-di chl orophenyl)-4-[ 2-

(1,2,3,4-tetr €hoyl )i mi dazol - 1-yl | but agxlﬁ.mwﬂ as a gum

| HNMR (CDONS): 6 = 7.10§7.35 (5, m), 7.06 (11 -,NS),;6.92 (I1F dd), 6.74
H s), 20\=A. 9 iN,Bdd), 4.50 (iH_dd), 3.70-8=82 (LK. n), 3.53-3.64

, 42 H M? _ 2.70-2.86 (%H, m, 1.70-2{04 }6K m ppm

ci | ”

5 cl o]

Ct

This compound was prepared by an analogous method to that used to prepare the
compound of Preparation 99 using 3(R)-(3,4-dichloropheny!)-4-(imidazol-1-yl}butan-1-

al {see Preparation 98) as the starting material.

10 !H-N'MR (CDCl3): 8= 7.35 (1H, d), 7.15-7.30 (2H, m), 6.95 (1H, 5), 6.89 (1H, &), 6.70

(1H, 5), 4.00-4.25 (2H, m), 3.60-3.70 (1H, m), 3.40-3.50 (1H, m), 3.15-3.30 (1H, m),
2.10 (1H, br. s), 1.75-2.00 (2H, m) ppm. e



-112- rc=azatig 104

3t SQ 3-ichl orophenyfl . 4] 2-(1243. -t et rahydr o- 5- napt ht ovl ~i m dazol. | - ybua- -
0 3 PCT/EPIS/O350M\ ~
{5~ O R 'NA CL

Cl This conpound was prepared by an anal ogous nmethod to that used to
prepare tie 10 conpound of Preparation 103 using

3(R) - (3, 4-dichl orophenyl)-4-{2-(1, 2, 3, 4tgoet r ahydr o-

5- napht hoyl )i mi dazol - 1-yl ] butyl 1,2, 3, 4-tetrahydro-5-napht hoate (see -
Preparation 102) as the starting nelrepdration ¥INVR (CDC13): 6 = 7.10-7.35
(5S, in), 6 . , 5.9 .. 0,74 (L H, . 4 (I

4.50 (IN, FRASSIBUGRO B L YRINEEN|, ,
2.70-2.86 (A¥ly Alshtrs Z2a0AnERE, ™M ppm -113- nbt koyl ~i mi dazotliJ IDS
n apht nbl yw-"3nT 34 d~~ds5 5 e

10

15

20
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o
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1,2,3,4-Tetrahydro-5-naphthoyl chloride (1.70g) (see Preparation 36) was added
dropwise to a suspension of 3(8)-(3 ,4-dichlerophenyl}~4-(imidazo!—1~yi)butan—1¥oi
(6.903) {see Preparation 99) and triethylamine (1.45g) in anhydrous acetonitrile {15m])
and the solution stirred at room temperature for 4 days. The solvent was then removed
under reduced pressure to give a residue which was partitioned between ethyl acetate
and szturated aqueous sodium hydrogen carbonate solution. The phases were separated
and the aqueous phase further extracted with ethy! acetate. The organic phases were
combined, washed sequentially with water and brine, dried over anhydrous sodium
sulphate and the solvent removed under reduced pressure to give a residue which was
chromatographed on silica gel eluting with a solvent gradient of 2:1 changing to 0:1, by
volume, pentané : éthyl acetate to give 3(S)-(3,4-dichlorophenyl)-4-[2-(1,2,3,4-
tetrahydro-5-naphthoylimidazol-1-ylibutyl 1,2,3 4-tetrahydre-S-naphthoate (1.38 g) as

a gum.

5



o] 0 C

ClL 3 (S)-(3 ,4-Dichlorophenyl)-4-[2(11,2,3 ,4-tetrahydro-5.
-napht hoyl )i nidazol- | -yflbutan-1l - o A (0 68g) (see Preparat Mon 103) and
eetyl ne W0 %2y9%ere issolved in 110 dichlorometl nme (1 BRIEPHEIEo| ution
cooled in an ice-bath alld nethaxl esul phonyl chloride (0 22g) added. The

m xture was stired for 4 hours before renoval of thie solvent under reduced
pressure to give a residue whic was partitioned between ethyl acetate and
wat er. The organi ¢ phase was separ at ed-ldfd washed with saturated aqueous
sodiun1hydn%?en carbonate sol ution before being dried overe anhydrous

sodi um 1~ S H-N¥RHaPel)the 766 (VEnd), 628- 1 30 0Hdm) 83 (FYadld el 1fldm) e to
give | neSanesuI honylorophe |)-4-42- éSl 2, 34-t et rahydr o- 5- napht bo ydaol -
napht hoy( ) 4ACA35( L, Y, LA (H, o3 80-340 (G, m, HOD (FHIANR.6E0IS3: 8 =

7.3 7 (1 (5H, Hdd)684(IHs) 20
(eh, dd), "yt ,I%ﬂ?%?gﬁi%g‘lﬁﬁsfg?@ -3.30i 3. 4e (aH, me, 2.97 (3e,
s), 2.ugn - 2.8c IrHi ., 2 10-2.30 Te, r’r), 1.70-1.85 (4r, fo) ppm
-114- 1- Met hanesul phonyl oxy-3(R) -3, 4-di chl nrophenyl )-4-12-(1,2,3,4 -
tetrahyro 0 Empmanﬂmlﬂz 0 (1) OH

(1t) 0 gy gn anal pgous net hod to that

used to pr

3(R-(3,4 Emw&&g1234tetrahydro-

10
This compound was prepared by an analogous method to that used to prepare the
compound of Preparation 101 using 3(R)~(3,4-dichlorophenyl)-4-(imidazol-1-yl)butan-
1-ol (see Preparation 100) as the starting material.

15

1I—I»I’\}'I\.'ﬂ'é ({CBCl3): 3 =7.50 (1K, d), 6.95-7.38 (10H, m), 4.83 (1H, dd), 4.63 (1H, m),

4.30-4.35 (1H, m), 4.08-4.16 (1H, m), 3.30-3.40 (1H, m), 3.00 (2H, br. 5), 2.63-2.84
(6H, m), 2.10-2.25 (2H, m), 1.67-1.83 (8H, m) ppm.



10  5-naphthoyl )i m dazol - 1-yl ] butan-1-0ol (see Preparation 104) as the
starting material. [err]H NWR (CDCl[err]): [err] = 7.37 (1H, d), 7.05-7.31

(5H, M, 6,99 dd), 6.84 (1H, s), 4.80 (1H, dd), 4.65
4. 05- 4. 30""6’?@(59% 3.30-3.40 (1H, m, 2.97 (3H, s), 2.65- ’%’?ﬁ”

2.10-2. 30 (2H, , 1.70-1.85 (4H, n) ppm PHARVACOLOG CAL DATA The
affinities of the foll ow ng conpounds of the Exanples for the human NK1 and
NK2 receptors were deternm ned by the matilil ds described on page 24, lines 8
to 22, of the 5 description, and the résults are presented in the Table
bel ow. Exanpl e No. NKRrepBiagidh M3 NK2 Bi ndi ng
ECS0) . OCSO) Exarpl e 2 0. 6nM

4 M Exanpl e 3§ enyl}-4-{2 4-tetrahydro-S-naphthoyllimidazol- 1npitRsandl e 6
9 nm2M 96 nM Exarrpl elS 123 nM

3 M Exanpl e®o 2vnM 24 nM These dat a
show that the conpounds are dual NK[err] and NK[err] receptor antagonists.
1. A conpound of the fornula: wherein

7 N

O
© o . ) oH
N 7N
o Y “v}’
i Cl
1

il

3(8)-(3,4-Dichlorophenyl)-4-[2-(1,2,3,4-tetrahydro-5-naphthoyl}imidazol-1-y1}butyl

10 1,2,3,4-tetrahydro-5-naphthoate (1.38 g) (see Preparation 101) was dissolved in
methanol {40ml), IN agqueous sodium hydroxide solution (5ml) added and the resulting
mixture stirred at room temperature overnight. The methanol was then removed under
reduced pressure and the residue partitioned between ethyl acetate and water. The
organic phase was separated, washed sequentially with saturated aqueous sodium

15 hydrogen carbonate solution and brine, dried over anhydrous sodium sulphate and the
solvent removed under reduced pressure to give 3(8)-(3 ,4~dich10rophenyl)-—4—t2~
(1,2,3,4-tetrahydro-5-naphthoyl}imidazol-{-yl]butan-1-0l (0.82 g) as a gum.

1I'Iv‘l“éﬂt'\fifé«i (CDCl3): 8 =7.10-7.35 (§H, m), 7.06 (1H, s), 6.92 (1H, dd}, 6.74 (1H, s},

20 4.90(1H, dd), 4.50 (1H, dd}, 3.70-3.82 (1H, m), 3.53-3.64 (1H, m}, 3.30-3.42 (1H, m),
2.70-2.86 (4H, m}, 1.70-2.04 {61, m) ppm.



R is phenyl, C(err]-Cerr] cycloal kyl or heteroaryl, each of which being
optionally benzo- or (ferr]-Cerr] cycloal kyl -fused and optionally
substituted, including in the benzo- or (Jerr]-Cerr] cycloal kyl -fused
portion, waysdgverm 1 to 3 substituents each i ndependentl|y sBCEEP2IOFSHDOM
Cerr]-Cerr] alkyl, fluoro(C9-C4)al kyl, CGC4 al koxy, fluoro(Cl-C4)alkoxy,
phenoxy, Cerr]-Cerr] al kanoyl, halo, C C4 al koxycarbonyl, Cerr]-Cerr]
cycloal kyl, -S(Om derr]-Cferr] alkyl), cyano, -NR[err]Rerr],

-S(OMR err]Rerr], -NR 4(Cl-C4 al kangy2-) and -CONR[err] R err], or Ris
2, 3-di hydrobenzo(b] furanyl or chromanyl ;. E! err] is Hor (err]-Cerr]-

al ky]; R err]and R[err] are either endently sel ected fromH and
al k 3 CF

C[err] de
al kyl ene; TS ' ) : -8 SHret hyl ene
or ethyl engj -117- Xis unbr anched C[ err] C[ err] aI kyI ene; Y i S phenyl,

napht hyl , benzyl, pyridyl, thienyl or C3-C7 cycl oal kyl, each of which bei ng
optionafly substi t ut ed by from1 to 3 substituents each i ndependent |y
selected from{err]-Cerr] alkyl, fluoro(Cerr]-Cerr])alkyl,

Jerr]-derrlaNkoxy, fluoro((err]-Cerr])alkoxy, halo~gnd cyano; Ar is
phenyl, nap @ benzyl, thienyl, benzo[b]thienyl o each of
whi ch bei ng bp al |y substi d by from1l to 3 subsi ts each
i ndependently ¢ ct ed from G | -Clerr] alkyl, fluoro ]-Cerr]al kyl
err]-(erg oKy, fluoro(*d -Cerr])al koxy, g '
> PS
. ‘,/\g}/\/o 7 N/\%GH
NV : —_— N
a C

Cl Cl

Tlﬁs compound was prepared by an analogous method to that used to prepare the -
10 compound of Preparation 103 using 3(R)-(3,4-dichlorophenyl)-4-[2-(1,2,3,4-tetrabydro-
5-naphthoylyimidazol-1-yl]butyl 1,2,3,4-tetrahydro-5-naphthoate (see Preparation 102)

as the starting material.

'H-NMR (CDCly): 5 =7.10-7.35 (SH, m), 7.06 (1H, 5), 6.92 (11, dd), 6.74 (11, s),

15 4.90(1H, dd), 4.50 (1H, dd), 3.70-3.82 (1H, m), 3.53-3.64 (1H, m), 3.30-3.42 (1H, m),
2.70-2.86 (4H, m}, 1.70-2.04 (6H, m) ppm.



hal o and cyano, or Ar is 1 ,3-benzodioxolan-4 or 5-yl or 1 ,4-benzodi oxan-5
or 6-yl; mis 0, 1 or 2; Zerr] is a pharnmaceutically acceptable anion; and
"het er oar in the definition of R nmeans thienyl or

menber ed ﬁ%@g’%‘gger oaryl group containing either from|l P%&I”?&@G@%

het eroatons, or 1 or 2 nitrogen heteroatonm(s) and 1 oxygen or sul phur

heteroatom wth the proviso that when Wis a direct link and Ris
optionally fused and optionally SubStltli d heteroaryl, said heteroaryl is

l'inked by a ring carbon atomto the carb nyl group. -118- 2. A
conpound as clainmed in claim1 wher Mmﬁmg_mgenyl which is optionally
benzo- or (err -C[err]cycl oaI kyl -fused and opti onaIIy substi tuted,

i ncl udi ng i A-lyieisatnan i b4 alighiorbpomyl ek b ddembhydrg-foon, by 1, 2
or 3 substitu ndently sel ected from C[err] C[err] aI kyl ,
quoro(C[erP?% ER F% 1 -Jerr] al koxy,

r])al koxy phenoxy and halo, or Ris ,
furanyl . 3. A conpound as clainmed in claim1 or 2
yl which is optionally benzo- or~Jerr]-Cerr]
n

fluoro(Cerr]-Cle
2, 34i hydr obenzo[ b

wherein Ris phe
cycl oal kyl - f u
Cerr]-Cerr]h ,
i ndependently S8
i SOpr opoxy, o

bd =g

and optionally substituted, ina ng in the benzo- or

| kyl -fused portion, by 1, 2 o7 bstituents each
ed from nmethyl, ethyl, trlfluoyl nmet hoxy,
e

GH

3(S)~(3 ,4-Dichlorophenyl)-4-{2-(1,2,3,4-tetrahydro-5-naphthoyl)imidazol-1 -yl ]butan-1-
ol (0.68g) (see Preparation 103) and triethylamine (0.22g) were dissolved in

10 diclﬂommetﬁane {15ml), the solution cooled in an ice-bath and methanesulphony]
chloride (0.22g) added. The mixture was stirred for 4 hours before removal of the
solvent under reduced pressure to give a residue which was partitioned between ethyl
acetate and water. The organic phase was separated and washed with saturated aqueous
sodium hydrogen carbonate solution before being dried over anhydrous sodium

15  sulphate. The solvent was removed under reduced pressure.to give I« _
methanesulphonyloxy-3(8)-(3,4-dichlorophenyl}-4-[2-(1,2,3 4-tetrahydro-5-
naphthayl)imidaz&i-I-yl}buta.ne (0.82g) as an oil.

1I—I~N’I\/IR. (CDCl3): 8="7.37 (1H, d), 7.05-7.31 (5H, m), 6.99 (1H, dd), 6.84 (1H, s),

20 4.80 (1H, dd), 4.65 (1H, dd), 4.05-4.30 (2H, m), 3.30-3.40 (1H, m), 2.97 (3H, 5), 2.65- -
2.85 (4H, m), 2.10-2.30 (2H, m), 1.70-1.85 (4H, m) ppm.



trifluoronethoxy, phenoxy, fluoro and chloro, or Ris

2, 3-di hydr obenzo[ b] furanyl . 4. A conpound as clainmed in claim1, 2 or 3
wherein R is phenyl, naphthyl or tetrahydronaphthyl, each of which being
optional o ssMrstz tuted by 1, 2 or 3 substituents each i ndepemeesitisyo
selected fromnethyl, ethyl, trifluoronmethyl, nethoxy, isopropoxy,
trifluoronethoxy, phenoxy, fluoro and chloro, or Ris 2, 3-

di hydr obenzof bl furanyl . 5. A conpound as clainmed in any one of clains |
to 4 wherein R is phenyl, 3,5-dinethyl{bényl, 2, 3-di nethyl phenyl,

2-trifluoronet hoxyphenyl, 2-nethoxy-3- nethyl phenyl,
2, 3- di hydr obenzol bl f uran- 7- yI napé&@ﬂm%ﬁﬁ-fl uor o- 3-

A ANNALRERRNL Pr o ¥ k. SRSt hoxypheny! |

' T - - Y 3= CTI DrJ 2T TTErToXyprnenyt
2-tri fI uor %ﬁﬁk% Bmﬁﬁi&hl:]&ﬂhﬂﬁﬁ” opoxyphenyl, 2-ethyl phenyl,
2- phenoxyphenyl “or 3,5- bis(trifluoronethyl )phenyl 6. A corrpound as
cl ai medSin any one of clains 1 to 5 wherein Ris 2,3- dinethyl phenyl,
napht h-2-yl, 1,2, 3, 4-tetrahydronapht h-5-yl or 2-nethoxyphenyl. -119- 7.
imed in any one of claims 1 tq erein Rlerr] is H 8.

A conpound a A
A conpound as agi med in any one of claims 1 to erein Wis a direct
link or nethylepe. 0 | gne of clains 1 to 8

t 1 nk.

This compound was prepared by an analogous method to that used to prepare the
compound of Preparation 105 using 3(R)-(3 4-d101ﬁoraphenyl)=—4—[2-(1 2, 3 4 tetrahydro~
10 S-naphthoylimidazol-1-yljbutan-1-ol (sce Preparation 104) as the starting material.

}HuNMR {CDCly): § =7.37 (1H, d), 7.05-7.31 (5H, m), 6.99 (1H, dd), 6.84 (IH, )

4.80 (1H, dd), 4.65 (1H, dd), 4.05-4.30 (2H, m), 3.30-3.40 (1H, m), 2.97 (3H, s), 2.65-
2.85 (44, m), 2.10-2.30 (2H, m), 1.70-1.85 (4K, m) ppm.



10. A corrpound as claimed in any one of clains 1 to 9 wherein Xis 1,2-

et hyl ene.. A conpound as clainmed in any one of clains 1 to 10 V\/nerel ny
is phenyl ép%s%l;%ﬁy or cycl ohexyl, each of which being opt pefalrbsnisss
substitute 2 or 3 (err]- C[err] al kyl substituents. 12. A conpound
as ctaimed in any one of clains 1 to 11 wherein Y is phenyl,

3, 5-di net hyl phenyl, cycl ohexyl or naphth-2-yl. 13. A conpound as cl ai ned
in any one of clains 11 to 12 wherein Yiikg phenyl. 14. A conpound as
claimed in any one of clains 1 to 13 whereln Ar is phenyl optionally
substituted by 1, 2 or 3 hal o BHARMAQO 3. DAFAconpound as clainmed in
any one of clains.1 to 14 erein Ar is phen | substituted by 1 or 2 chloro

subst i t uent 4 e gefinitieg of AWIgCoRPaIRdsPfithe profop thediumpandNK,; aod WK,

any one of ErEPEs PHCREERRRTE ey

17 wherein ZA i S chloride or

sthadsfeiritefon e E ARG 155, QAR ™Y 1"

net hanesgl plﬂ@%&)ﬁon,%ﬂ%dx@hﬁ@m%ﬁﬂ%%%e PeRrsiesul phonat e, hydrogen
sul phate or sul phate. 18.

A conpound as clainmed in any one of clainms | to
met hanesul phonat e.

Example No. NK1 Binding NK2 Binding
(ICs0) @Cs)
Example 2 0.6 nM 4 M
Example 5 8 nM 11 aM
Example 6 9 M 96 M
Example 18 123 nM 3 oM
Example 19 20M 24 nM

These data show that the compounds are dual NK, and NK, receptor antagonists.



19. A conpound as clainmed in any one of clains | to 18 wherein ZA is

nmet hanesul phonate. 20. A conpound as clained in claim!|l V\/nerei n R is H X
is -CH2CH2- and Ar is 3,4-dichlorophenyl, and wherein R-W i

3, 5-di neMRIFH®BY| , Y is phenyl and ZA is CH3SM3-, R-W- F%"WEPW“?’S%

2, 3-di net hyi phenyl, Y is phenyl and ZA is CH3SO 3, RW is
2-trifluoronethoxyphenyl, Y is phenyl and ZA is CH3S3; R-W is

2- met hoxy- 3- net hyl phenyl, Y is phenyl and ZA is CHS03-; R-W is

2, 3-di hydrobenzo[b] furan-7-yl, Y is phéd§ and ZA is CH3SO3-; R-W is
naphth-2-yl, Y is phenyl and ZA is . RRW is )
4-fluoro-3-trifluoronethyl phenyl, me and ZA is CH3SX-; RW is
1,2, 3,4-tetrahydronapht h-5-yl, Y is phenyl and ZA is CHSSCB-; RWis
1,2,3,4-tetrahydronaphth-6-yl, Y is phenyl and ZA is CH3SG3-; R W is

5- chl or o- 24et hgxyrheowd ofthefophalayl and ZA is CH3S03-, R W is

2- met hoxyphenyl, Y is phenyl and ZA is CH3SQ3g;. R-Wi.s C i
2-trifluoronethyl phenyl, Y is phenyl and ZA is CH3S3-; R-W i S

2-i sopropoxyphenyl, Y |scg§eﬂy d ZA is CH3S03-; R-W is 2-ethyl phenyl, Y
is phenyl and ZA is CH3S IS 2-penoxyphenyl, Y is phenyl and ZA is

CH3SC3-; R W is benzyl, Y is phenyl and[ ZA bs 03-;
N” "N—CH;—C—X—N Y ZA

J—

~ Ar

{

wherein

R is phenyl, C3-G; cycloalkyl or heteroaryl, each of which being eptionalty'
benzo- or C4-C; cycloalkyl-fused and optionally substituted, including in the
benzo- or C4-C, cycloalkyl-fused portion, by from 1 to 3 substituents each’
independently selected from C4-C,4 alkyl, fluoro(C4-Clalkyl, C,-C, alkoxy,
fluoro{C-C,alkoxy, phenoxy, C,-C, alkanoyl, halo, C4-C, alkoxycarbonyl, C,-C,
cycloalkyl, ~S$(0),{C-Cs alkyD), cyano, -NRZR?, -8(0),NR*R, -NR¥(C,-C,
alkanoyl) and -CONR?R?, or R is 2,3-dihydrobenzofbifurany! or chromanyf;

R'is H or C,-Cg alkyl;

R? and R® are either each independently selected from H and C,-C, alkyl, or
when taken together, represent C4Cy alkylene;

R*is H or C,-Cq alkyt;

W is a direct link, methylene or ethylene;



-121- RRW is 3,5-bis(trifluoromethyl)phenyl, Y is phenyl and ZAis dr,
R-W is 2-methoxyphenyl, Y is cyclohexyl and ZA is CH3S33-;" R-W is.

4-f uoro}gég,frl',,fggijoronet hyl phenyl, Y is cycl ohexyl and ZA ipgrdfogesideplerr]-;
R-W is Z-mret hoxyphenyl, Y is 3,5-dinmethyl phenyl and zA is CH3SG3-; or RW
I s 2-nmet hoxypheny!, Y is naphth-2-yl and ZA is CH3SO:- or wherein Zerr] is
an alternative pharnmaceutically acceptable anion in respect of any thereof.
21. A conpound as clainmed in claiml wh-ch is 4-phenyl-1-(3(S)-[3, 4-

di chl orophenyl ]1-4-[2-(1 , 2, 3, 4-tetrahydro- 5- napht hoyl )i m dazol - -

ylI'Tbutyl) quk itghibrehbhednOEd gpbphonate or 4-phenyl-1 -(3(R)-[ 3, 4- -
di chl orophenyl]-4-12-(1 , Z,J??E?t et?ahydro- 5- napht hoyl )i m dazol - '
yl ] butyl ) qui nucl i di ni um et hanesui phonate. 22. A process for.:the

[ f he f | | ai ' laim1 wh [
R Rrerr] - e nferd Hebtiy ar T BV Rehier B Cr B1IBRHL oBER s wieleact | on
f . o " I . .
o evi ousl y S oplfall UBstfited 8 o130 urktSnts bach fdenthBBting %, 2°,
| eavi ng gr cseflected dinne CofC 4§ alkyl] fgora{RREL)aloh O -Cablkpxpchepbidy-€ Jailkady

(Z[err]) and Z[err] is a leaving group, with a conpound of the formifl a:
halo and cyano;

Ar is phenyl, naphthyl, benzyl, thienyl, benzo[blthienyl or indolyl, each of which
being optionally substituted by from 1 to 3 substituents each independently
selected from C,-C, alkyl, fluoro(C,-C,lalkyl, C-C, alkoxy, fluoro(C4-C)alkoxy,
halo and cyano, or Aris 1,3-benzodioxolan~4 or 5-vi or 1,4-benzodioxan-8 or
8-yi;

mis0, 1or2;
7% is a pharmaceutically acceptable anion;

and “hetercaryl’, used in the definition of R, means thienyl or & 5- or 6-
membered ring heteroaryl group containing either from 1 to 4 nitrogen
heteroatoms, or 1 or 2 nitrogen heteroatom(s) and 1 oxygen or sulphur
heteroatom,

with the proviso that when W is a direct link and R is optionally fused and
optionally substituted heteroaryl, said heteroaryl is linked by a ring carbon atom

to the carbonyl group.



-122- [err] wherein Y is as previously defined for a conpound of the

formula (1), said process being followed by either (a), where Z1 is a

| eavi-ng -group, exchange for a pharmaceutically acceptable anion (ZA), or

(b), optineomls’yiz where ZA is a pharnmaceutically accept abl BCHEPE35& change

for another pharmaceutically acceptable anion. 23. A process as clainmed in

claim 22 wherein Z is Cl1-04 al kanesul phonyl oxy, benzenesul phonyl oxy,

par a- t ol uenesul phonyl oxy, chloro, brono or iodo, and Z' is

trifIuoronethanesulphonyloxy 24. A pridBess as claimed in claim 22 wherein
25. A pharnmaceuti cal

Z i s nmet hanesu | oxy and ZA i.S n'let hanesul phonat e.
c](c)rrpf)s! tio rr%? @%H%“ &8 flinrd D rlaimd wherain R isipheay! ‘t'!hﬁf;ln!%ddl n any one
carrier, é’p*@vx%%"b B S N S RLERE M BB RO SRR A8 g

accept abl e i fEDSSHAC- @ U,Cy eRficalRy-fesed ﬁBﬂ:oh”bﬁﬁ¥2%@ Slbtharts ehchO 21 1 and

25, respectively, for use as a nedi canen he use of a. canpound o

the fornul au(egendﬁnﬂwselacwﬁafmm&éu& slkyl, ﬁuam@ptﬁé&ﬂl&yicﬁma@alkmm t her eof ,

I d 1 th
?r;nﬁf g::{njr gl gf ?erggﬂgﬁ% Cﬁbglf’g’?y Fﬂ%?’?&’eﬁ %’ﬁ&%’#’@d %’%@g’%‘yaﬁ%duc?ng an
ant agoni st effect on a tachykinin receptor or on a conbi nation of

tachykinin receptors.
3. A compound as claimed in claim 1 or 2 wherein R is phenyl which is

optionally benzo- or C5-C, cycloalkyl-fused and optionally substituted, including
in the benzo- or C,-C, cycloalkyl-fused portion, by 1, 2 or 3 substituents each
independently selected from methyl, ethyl, friflucromethyl, methoxy, isopropoxy,
trifluoromethoxy, phenoxy, fluoro and chloro, or R is 2,3-dihydrobenzoblfuranyl.

4. A compound as claimed in claim 1, 2 or 3 wherein R is phenyl, naphthyl
or tetrahydronaphthyl, each of which being optionally substifuted by 1,2 or 3
substituents each independently selected from methyl, ethyl, trifluoromethyi,
methoxy, isopropoxy, triflucromethoxy, phenoxy, fluoro and chioro, or R zs 2,3~
dihydrobenzolblfuranyl.

5. A compound as claimed in any one of claims 1 to 4 wherein R is phenyl,
3,58-dimethylphenyl, 2,3-dimethyliphenyl, 2-triflucromethoxyphenyl, 2-methoxy-3-
methylphenyl, 2,3-dihydrobenzolblfuran-7-yl, naphth-2-yl, 4-fluocro-3-
trifluoromethylphenyl, 1,2,3,4-tetrahydronaphth-5-yi, 1,2,3 4-tetrahydronaphth-
8-yl, 5-chlcro—2~n*iethaxyphenyl, 2-methoxyphenyl, 2-triflucromethyiphenyl, 2-
isopropoxyphenyl, 2-ethylphenyl, 2-phenoxypheny! or 3,5-
bis{trifluoromethyl)phenyl.

8. A compound as claimed in any one of claims 1 to 5 wherein R is 2,3- T
dimethylphenyl, naphth-2-yl, 1,2,3,4-tetrahydronaphth-5-yi or 2-methoxyphenyl.



-123- 28. Use as clainmed in claim27 where the antagoni st effect is on the
human NK[err] and NK[err] tachykinin receptors. 29. Use as clained in
clain127“R{ %gqﬁpere t he disease is an inflamuatory di seagergteinigso
arthritis, psoriasis, asthma or inflamuatory bowel disease, a central
nervous system (CNS) disorder such as anxiety, depression, denmentia or
psychosis, a gastrointestinal (G) disorder such as functional bowel

di sease, irritable bowel syndrone, gasﬁqg;oesophageal reflux, faecal

i ncontinence, colitis or Crohn's di sease, a di sease caused by Helicobacter
pyl pri or &not hey compased apekiitieddn Gngoneagaldime PRCS WHereinaR Uigageni t al
tract disorder such as incontinence, hyperreflexia or cystitis, a pul nonary
di sorder such as chronic obstructive airways di sease, an -all-ergy such as

Pyper seni B vi ¢ SBBPYAd 36 GRiPEk o SRESREST Jaifs LI Ewnskend in aimsd ny
such as di fﬁﬁﬁrdr?'néiﬁyléﬁé@t hy, neural gia, causal gia, painful neuropathy, a

burn, herpetic neuralgia or post-herpetic neural gia, enesis, cough,
m graine or acute or chronic pain. 30. A nethod of treatnent of a human to

treat a di sease by producing an antagoni st effect on_a tachykinin receptor
or on a cortbi nath BWPU?‘gé‘ﬁ imer ip aRy onsof claimschiad wheraiadMis adireny sai d
human with ef fective amount of a conpound of the formula (1) or with a

pharnaceuti%a1ly accept abl e conposition thereof, as clainmed in any one of
claims 1 to 21 and 25, respectively.

10. A compound as claimed in any one of claims 1 to 8 wherein X is 1,2~

ethylene.

14. A compound as claimed in any one of claims 1 to 10 wherein Y is
phenyl, naphthy! or cyclohexyl, each of which being optionally substituted by 1,
2 or 3 C,-C, alky! substituents.

12. A compound as claimed in any one of claims 1 to 11 wherein Y is
phenyl, 3,5-dimethylphenyl, cyclohexyl or naphth-2-yl.

13. A compound as claimed in any one of claims 1 to 12 wherein Y is

phenyl.

14. A compound as claimed in any one of claims 1 to 13 wherein Ar is
pheny! optionally substituted by 1, 2 or 3 halo substituents.

15. A compound as claimed in any one of claims 1 to 14 wherein Ar is
pheny! substituted by 1 or 2 chloro substituents.

16. A compound as claimed in any one of claims 1 to 15 wherein Ar is 3,4~

dichlorophenyl.

g



31. A method as clained in claim30 where the antagoni st effect is on the
human NK[err] and NK[err] tachykinin receptors. -124- 32. A nethod as
claimed in claim30 or 31 where the disease is an inflamuatory di sease such
as arthr Wa8/s798ori asis, asthma or inflammatory bowel di sSBEEEPIHIISEh! ral
nervous system (CNS) disorder such as anxiety, depression, denmentia or
psychosis, a gastrointestinal (G) disorder such as functional bowel

di sease, irritable bowel syndrome, gastro-oesophageal reflux; faecal

i ncontinence, colitis or Crohn's di seag@0-a di sease caused by eilcobater

pykri or angther urease-positive (amnegative bacteria, a _urof?.enital" tract
di sorder sudh ad FRIRBANNY A CEIMEH IR anyanesieiagmscl ia 18 wheraingdl isonary

di sorder s ..C r i | | SE | ergy such as
i sorder < uhire, SR AReC B e EHES R UE, oo R endiludhdris

hyper sensi tigrizbMesliphttige, Byirbgen stiphaet 6P8ulbNate. @ peri pheral neuropat hy
such as di abetic neuropathy, neural gia, causal gia, painful neuropathy, a
burn, herpetic neural gia or post- herpetic neural gia, enesis, cough,

I grai ne or r_chroni n for : RW
m grai ne or, acute or c iC ou taoa?tv%e orl a 0

X e . A FOTRCH _iasgiéjgégir%%%y%éﬁ%’ ims erein 41 B Ar

chioride or methanesuiphonate.

19. A compound as claimed in any one of claims 1 to 18 wherein Zhis

methanesulphonate.

20. A compound as claimed in claim 1 wherein R’ is H, X is -CH,CH,- and Ar
is 3,4-dichlorophenyl, and '
wherein
R-W- is 3,5-dimethylpheny!, Y is phenyl and 2% is CHL8057;
R-W- is 2,3-dimeathylphenyi, Y is phenyl and Z% is CH:80;";
R-W- is 2-triflucromethoxyphenyl, Y is pheny! and 2% is CH;S057;
R-W- is 2-methoxy-3-methylphenyl, Y is pheny! and 2% is CH33'03';
R-W- is 2,3-dihydrobenzolblfuran-7-yl, Y is phenyl and 2% is CH,S0;;
R-W- is naphth-2-yl, Y is phenyl and Z* is CH,80,7
R-W- is 4-fluoro-3-trifiuoromethylphenyl, Y is phenyl and Z% is CH3S05;
R-W- is 1,2,3 4-tetrahydronaphth-5-yl, Y is phenyl and 2% is CH3S047
R-W- is 1,2,3,4-tetrahydronaphth-6-y!, Y is phenyt and Z% is CH#SO;,‘;
R-W- is 5-chloro-2-methoxyphenyl, Y is phenyl and Z* is CH,S0;
R-W- is 2-methoxyphenyl, Y is phenyl and Mis CH380;57;
R-W- is 2-triflucromethylphenyl, Y is phenyl and Z* is CH,S0,";
R-W- is 2-isopropoxyphenyl, Y is phenyl and 7% is CH,S8057
R-W- is 2-ethylphenyl, Y is phenyl and 2" is CH,S05";
R-W- is 2-phenoxyphenyl, Y is phenyl and 77 is CH180;5"
R-W- is benzyl, Y is phenyl and 2% is CH,S0,"

g

S



-125- Jerr] -126- R-WO [err] wherein Rerr], Rerr], W X and Ar are as
defined.in claiml, Zis a leaving group capable of formng a

phar macewjd e@btoy, acceptable anion (Z[err]), Z[err] is a | eavigrygsassosp and P
is a protecting group with the proviso that for a conpound of the formula
(XXI'1'1), when Rlerr] is Hand "Cl1-C3 alkylene" is CHerr] then Ar is not
2-chl oro henyl or 2,4-dichloroohenvL :

~121-
R-W- is 3,5-bis(triflucromethyl)phenyl, Y is phenyl and 7% is CI:
R-W- is 2-methoxyphenyl, Y is cyclohexyl and Z* is CH,SO,7
R-W- is 4-fluoro-3-trifiucromethylphenyl, Y is cyclohexyl and Zhis
CH,804"
R-W- is 2-methoxyphenyl, Y is 3,5-dimethylphenyl and Z* is CH,SO;"; or
R-W- is 2-methoxypheny!, Y is naphth-2-yl and 7% is CHL80;5™ - .
or wherein Z" is an altemative pharmaceutically acceptable anion in
respect of any thereof.

21. A compound as claimed in claim 1 which is 4-phenyl-1-(3(S)-[3,4-
dichlorophenyll-4-{2-(1,2,3 4-tetrahydro-5-naphthoyl)imidazol-1 -
ylibutyhiquinuclidinium methanesulphonate or 4-phenyl-1-{3(R)-[3.4-
dichlorophenyl}-4-{2-(1,2,3,4-tetrahydro-5-naphthoyl)imidazol-1-
yiibutylquinuclidinium methanesulphonate.

22. A process for the preparation of a compound of the formula (as
claimed in claim 1 wherein R, R', W, X, Y, Ar and Z® are as defined in claim 1
comprising reaction t_:f a compound of the formula:

R"'Wfo Rt
N® “N~CHz—C—X—{Z or Z)

B ]

Ay
(in

wherein R, R, Ar, W and X are as praviously defined for a compound of the
formula (1) in this claim, Z is a leaving group capable of forming a o
pharmaceutically acceptable anion (ZA) and Z' is a leaving group, with a

compound of the formula:

) 0 0 )

= [ S *
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-122-

O

(i)

wherein Y is as previously defined for a compound of the formula {1}, said
process being followed by either (a), where Z' is a leaving group, exchange for
a pharmaceutically acceptable anion (2%), or (b), optionally, where Z* is a
pharmaceutically acceptable anion, exchange for another pharmaceutically

acceptable anion.

23. A process as claimed in claim 22 wherein Z is C,-C, alkanesulphonyloxy,
benzenesulphonyloxy, para-toluenesulphonyloxy, chioro, bromo or iodo, and Z'

is friflusromethanesulphonyloxy.

24. A process as claimed in claim 22 wherein 2 is methanesulphaﬁ;foxy and
7" is methanesulphonate. '

25. A pharmaceutical composition comprising a compound of the formula (1)
as claimed in any one of claims 1 to 21, together with a pharmaceutically
acceptable diluent or carrier.

26. A compound of the formula (i} or a pharmaceutically acceptabté
composition thereof, as claimed in any one of claims 1 to 21 and 25,

respectively, for use as a medicament.

27.  The use of a compound of the formula (1), or of a pharmaceutically
acceptable composition thereof, as claimed in any one of claims 1 to 21 and 25,
respectively, for the manufacture of a medicament for the treatment of a
disease by producing an antagonist effect on a tachykinin receptor oron a

combination of tachykinin receptors.

T
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-123-
28. Use as claimed in claim 27 where the antagonist effect is on the human
NK; and NK; tachykinin receptors.

28.  Use as claimed in claim 27 or 28 where the disease is an inflammatory
disease such as arthritis, psoriasis, asthma or inflammatory bowel disease, a
central nervous system (CNS) discrder 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 disease caused by Helicobacter pylori or another urease-
positive Gram negative bacteria, 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,
atopic dermatitis or rhinitis, a hypersensitivity disorder such as to poison vy, a
peripherat neuropathy such as diabetic neuropathy, neuralgia, causalgia,
painful neuropathy, a burn, herpetic neuralgia or post-herpetic neuraigia,
emesis, cough, migraine or acute or chronic pain.

30. A method of treatment of a human fo treat a disease by producing an
antagonist effect on a tachykinin receptor or on a combination of tachykinin
receptors, which comprises treating said human with an effective amount of a
compound of the formula (1) or with a pharmaceutically acceptable composition

thereof, as claimed in any one of claims 1 to 21 and 25, respectively.

31. A method as claimed in claim 30 where the antagonist effect is on the

humnan NK; and NK, tachykinin receptors.
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-124-
32. A method as claimed in claim 30 or 31 where the disease is an
inflammatory disease such as arthritis, psoriasis, asthma or inﬂammatdr'yibowel
disease, a central nervous system (CNS) disorder such as anxiety, depressxon
dementia or psychosis, a gastro-intestinal (Gl) disorder such as funct;onal
bowel disease, irritable bowel syndrome, gastro-cesophagéal reﬂux faecai
incontinence, colitis or Crohn's disease, a disease caused by ﬁg_cgb_agze_
pylori or another urease-positive Gram negative bacteria, a urogem’tal--tract
disorder such as incontinence, hyperreflexia or cystitis, a pulmonary disorder
such as chronic obstructive airways diéease, an allergy such as eczema,
contact dermatitis, atopic dermatitis or rhinitis, a hypersensitivity disorder such
as to poison ivy, a peripheral neuropathy such as diabetic neuropathy,
neuralgia, causalgia, painful neuropathy, a burn, herpetic nsuralgia or post-
herpetic neuralgia, emesis, cough, migraine or acute or chronic pain. '

33. A compound of the formula:

G

R—W
f i
N “N—CH,——C—X—(Z or 2} {iy

r—

~Ar
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\—/ i
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R—W O
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XXX} s or

00K -

wherein R, R', W, X and Ar are as defined inclaim 1, Zis a leaving group

capable of forming a pharmaceutically acceptable anion (2, 2' is a leaving

group and P is a protecting group.
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