V\/098/41528 o SR
PCT/ EP98/ 01358 . - SUBSTI TUTED 4- ARYLMEHYLENE- 2- | M NO- 2, 3- DHYROTHI AZOLES

ND DERI V@b\éﬁ,ﬁlﬁlyD THEI'R PHAR- MACEUTI CAL USE' ' t-
./Anventlon rel’ates to certain substituted 4-aryl methyl ene- 2- |%p§8%§§&

2, 3-di hydr ot hi azol e whi'ch i nhibi-t ‘neur onal reuptake of 5- hydroxytryptan1ne
_and/or 5 noradrenaline and/or dopangne to processes for their- -
. preparation, to ‘pharmaceutical. -~ conpositions- ¢értaining: thentand to
t hel sussTeruTap bR viMEAHIERE 2 HmEERS BRHIDROTIMABS AR WD DERvATIVBR kS r?m
- di SedCEUTOMSUSE/, cognitive di sorders, :seizures, neurol ogi-cal  di sorders.
such as' epilepsy, and as neuroprotective agents to protect agalnst

condi ti ons_SUCHm@rosent mv§hﬁd§§zoatte|3‘ﬁ>b DSliOdinBE gl ik kY1

and aryl cycloal kyl d| ydroim hi azol e and .

aryl cycl yerothiazeles whiahi wh@rtd]esmwh]regmakﬁ af ﬁ@ydmutryptammeaaqﬂm kyl -

d hfirded J and
gﬂadg(r) t R&é%hlg%{celd %’Eg&lc’:&alpgal n g R @r of mqﬂzt?e'lr B ref aBToﬂl az%t}aﬁﬂﬁé&ﬁcg o
'corrpoundscqmmst@nanpn@amge@g@rﬁndat@mw usg in tha treptmen ofmsareﬂsnar arityri st ry, :
1971, 15 Par\(i?tgoﬁ’é Akl oB%Qn §'|'" il WY Rers, tQgAfac GitsiOgisdrages that

- these: ‘conpoun _ wer e 'ess active an re tOXIC than the -
.i mdazol i $ueh a8 epilepsys enege@ePWPfqtechve agents| ixpriotast agapss c@EﬁtMrﬁ!&h@ﬁ t he

resent: t ment. R
: 20 s 'gn_m 'fﬁepgrv?o% mél'ué%sl A e al@tlgﬁr%{ l?fc?rclﬂalkyldxhydroimr@azgw -
benzolb] tﬂﬂ'!ﬁﬁﬂﬁa Arylalyihy @ng- awlcycloa'lmddysts{-whleqo!qi$ 3za1m@m'dme and

benzof bl ¢ el and sKhelcRUA RISk SoRfpdusac Py m di ne,

benzo[ b] furan-3-yl di‘hydroi im dazo[ 2, 1-b]thi azole " and .

benzo[ b] f ur an- 3- §I di hydr.o- 5H g th| azol o[ 3, 2-a] pyri m d| ne corrpounds _
~ which have af f gRafpy € Qrarer SHadboltIR.5€0RAbSY §elQéiﬁ| drhydrolmid’ﬁtd[b 116]thIaEblte c
neuronal reuptake of: 5- hydroxytrypt ap ne -and/ or -noradrenaline. These 25 .

conpoundsCR Watwrtgoaﬁtdm ﬁwtshelqurr@étqtem leracﬁse@r%rae?b The

conpogdsyol 14 No ab, bd;t,e;.ggp_es ﬁaﬁve\lfé’tvﬁatdo@ﬂrnéﬁteatg&htat&sstﬁbtoﬁége e6mpogrtiast ed in
t hi s docunent P683 160 di scl poses inter alja im nothhl azol i.ne

* conpoundsWgfe generllydess q<dive and more toxigthan the inidazglinesals discloged In t

.document. The compounds of the present lnventlon are not dxsclosed or suggested in"
 this document ' ' B

: _20' - PCTfEPSS/OZS‘ZB ' disclos'es- z's'ub'stituted' benzo[b]thxophen-3-yld1hydro— '
' imi'd'azo[z' 1-b']thiazole benzo[b]thlophen-s-yldrhydro-SH-thlazolo[S 2-gjpyrimidine,
benzo[b]furan-s-yldlhydrormrdazo[Z 1-b]th|azole ‘and benzo[b]furan-s-yldlhydro-sH—
' -'thlaZO|O[3 2-a]pynm|d1ne compounds whrch have afflmty for 5-HT4a receptors and
_ - Wthh inhibit neuronal reuptake of 5-hydroxytryptamme and/or noradrenahne These a
| 25 '_compounds are stated to be useful in the treatment of CNS drsorders The compounds_ -
of the present mventlon are not dlsclosed or suggested in thzs document

EP683 160 dlscloses al |m|noth|azohne oompounds of Formula A '_

30 S
' “inwhich interalia
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is derr]. -Clerr]. (halo aIkyI R[err] s C[err] -Jerr] (halo)alkyl Clerr]
-Cerr] aM@RY#S#hi ch may be. = substituted with one or" nh@'HEQ&O‘lMS C

-Clerr] (halo)alkyl groups, C[err]--Cerr] (hal o) al koxy groups or :
hal ogen atomns, aryl which ey be subsjituted; Rerr] is hydrogen, Cerr] -

-Clerr] (hal o)aI kyl or- a ~group - t e general formul a;. CJerr]Rerr];
X hydi hi Y fl b
nitro o rodar, e DRl e nSi e Sy b ey B "

‘nitro, Obufstituted with @HE of ncré €, 9B @arYally? Growps; CSREﬁhﬁlb ali@iy gﬁl'upg Iof; R4 is
Cor m ¥ ( nEFgen Roitsa a0) Michiriay B SRk Be i yptpoelCr éﬂbﬁpﬁa*kw oFHpane

that t heyrdwame §¢t@érlfémﬁm oozha OB gﬁfog@ﬁr@ﬂdmbclﬂ @iloriepWhs chiblirg) ar e

CompdiindBiner BrOmIne: T8 g pEnG: R 2, i hiogen of ihapa AR B i BirBroFar LD,

'SUESE I Eugmdx pabk Ythe g@ﬁéﬂtaDIT&h'{ulla Ssﬁvétdrt?ﬁ?ddﬁﬁfi% @y kydg ( arwr.abayc%Sd
substitu a I ona Stirtut e etero I S roen
apt 1 onal tislo)alking Hnerbin e gy 35 660 Adne e el %?ar’%% sty O

opti onal lrrréaayttﬁatl they afiaye by | substste®with' dne B @idre halogenaniem&) which =6 e the
same or _differe each of which is hydrogen optronally substitated :
“al kyl or’ 8'6’!9‘ aIIy substituted.aryl. " 20 .- US4,347,248 discloses.
. 2,3-fosubstitutedthiazol o 3,2-a][1, 3] d| azacycl enes of Formula C [err]

wherein R err fluoro, ro, brono, . al |ng up to
ar bon at o' EPeIBAES dRAGRA BT fofnfsr%qng.cenwar@g%?%w@a chioro.
bronmo.or. al kyl having up to 3 carbon - atoms; n- |s ‘zero, one or two;
~and Qis a dival ent noiety of the fornula; CH[err] - -C(CHB) 2-
-CHZCHZ “or -CHZCHZCHZ- V\/h'FBh are Q,Nurzetlcs e

B

o whereln R‘ is optronally subs'atuted alkyl optronally substrtuted cycloalkyl, optronally
E '15 substrtuted aryl - or optronally substxtuted heteroaryl; R® is hydrogen optronally_. .
. substituted alkyl, optronaﬂy substrtuted cycloalkyl optionally substituted aryl, and R, R* - -
_ 'and R®are the same or different, each of which is hydrogen optronally substrtuted_ :
o alkyi or optronally substituted aryl o ' '

| 20 ' ' US4 347 248 drscloses 2 3-drsubst|tutedth|azolo[3 2-a][1 3]d|azacycienes of
' '- FormuIaC o ' ' o S

| R(‘. J\ \ - CH; C

wherein R, is hydrogen, ﬂuoro.'ohloro? bromo, alkyl having up to 3 carbon atoms or -
25 ° dimethylamino; R, is hydrogen, fluoro' chloro,' bror'no'or alkyl having up to 3 oarbon
o atoms; n is zero, one or two; and Q is a divalent ‘moiety of the formula, -CHz-,
- :'-C(CH3)2~ -CHZCHZ or -CHZCHZCHZ + which are druretrcs
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US4, 325, 955 . di scl. os’erh'sﬁhﬂeﬁ ﬁ I azol o[ 3,2- a] [ 1 3] di azacycl enes - whi ch_ L

are- - diuretics Certain cyclic 2 I m nothi-azoles are

~di scl osed m So 2948 5 and J. Chem So rans.
-~ 1,1989, 61&83&/@%}? The present invention provi dgyg?n%}(git}r%s of -

Formula | [err] - " includi ng phar maceutical l'y acceptabl e salts

t hereof inthe form of individual g .enantiomers, racemat es, or- other ’
“mxtures of enantioners, . . . in which: 15 Ar is phenyl, napht hyl or o
- benzo[ b] thi opl :’.’.25 @%Cfbréofosw'élbe ydr?ﬁuéh‘ad[@ﬁf&][? )B]drazaciclé‘ﬂébswmdﬁt ed by
- .one or- nore substituents selected from-a) halo an al group _
©containi- ngpqtureocs car bon at ons optronal |y substituted by one or nore halo,
~c)  an_al koxy grooup cont ai ni ng 1 to 3. carbon -at orms optionally -

| substltuted by one or nore hal o, - al kylthrogggug l*o?gét%%l ning 1
"to 3 carbon a%’%%'@ﬁﬂﬂﬂ?th@%‘% ?{QJ@‘E‘H‘JW B nehiam. 386-¢ ° e) a |
- phenoyy. -angyr :emsaeqifrmnmutme%mne or nore halo or f) phenyl

- optional 'y substitute one or nore hal o; ' R[err] and. R err],
whi ch ‘may be the sane or. different, indépendently are a) an alkyl group

containing 1t eﬁarﬁé’ér@ﬁﬁeﬁfoﬁ'ﬁow&esc@ﬁlpaurl(&rWFoﬁﬁQHW containing 3 to 6

carbon atons, a cycl oal kyl group containing 3 to 7 carbon atons, 'd) o

-a cycloalkylnethyl group_ln_whlcﬁ--
atonms, e) an aryl or heteroaryl -
‘nmore substi tuents sel ected frAsq i - _
-1 to18 carbon atons optional |y d by one or nore halo, iii) an
~al koxy. - - . group containing tpp 3 lcarb atons opti-onal 1 y subst ituted by
one or nore halo, iv) ar. 30 . al kylﬂxhr 0 group containing 1 to 3 carbon
- atoms optionally substituted by one or nore = ~ halo, f)- an aryl al kyl . S
- heteroar g v&r ﬂ'ié?#ﬁcédilc&ﬂ' %'&céd?ébléi'i‘éﬂb ‘ﬂt’e?édﬁ @PNthai feml df Oindividual  car bon: :
“atonms and in ich-the aryl" or heteroa hmy optionally. be -
subst i t uteggntigmers, ’ace@ﬁ@so‘?'qq?ﬁ’@'@tﬁ'ﬁf’%%%f’ lected fromi). halo, ii) an

-al kylsgrqq@hgAntaining 1 to 3+ car bon at ons optional |y substituted by

one or nore halo, ,iii) an alko cont ai.ni 3 3. .carbon atom; ;
“opt.i onal IAF %BQFW’UPEQ"M ?fng Mv"[% enyl, each °?q”h'3\/\¢5‘%}331 gpona P |
- PCT/ EP98/4kbstitfited by one or more substituents selected from a) halo, b) an alkyl group |

_ contammg 1 to 3 carbon atoms optronally substttuted by one or more halo c) an alkoxy

the-ring contains 3'to 7 carbon
optlonally .- substituted by one or
, 11). am al kyl group- "contarnrng ;

. group contalmng 1to 3 carbon atoms optronally substituted by « one or more halo d) an'- '

_ 20 'aIkyIthro group contarmng 110 3 carbon atoms optlonally substrtuted by one or more
" halo, €) a phenoxy group optnonally substrtuted by one or more ‘halo or f) phenyl o

optronally substltuted by one or more halo ' ' o

'R1 and Ry ,"which may b'e "thesam.e or ditterentf inde"pehdenﬂy' are a) H, b) an al'kyl
- 25 " group contarmng 1 to 6 carbon atoms, €} an alkenyl group contalnlng 3to 6 carbon
o atoms, d) & cycloalkyl group. contarmng 3 to 7 carbon atoms e)a cycloalkylmethw '
: group in which the ring contains 3 to 7 carbon atoms, f) an aryl or heteroaryl group o
L optlonally subshtuted by one or more subststuents selected from ) ha!o ). an alkyl o
_ - group containing 1103 carbon atoms optronally substrtuted by one or more halo, ii) an
30 _alkoxy group contammg 1to 3 carbon atoms optlonally substituted by one or more
- halo;WV) an alkylthio group contarmng 1103 carbon atoms optlonally substrtuted by one
or more halo, g) an arylalkyl or heteroarylalkyl group in which the alkyl chain contains 1
to 3 carbon atoms and in which the aryl or heteroaryl group may optronally be
R substituted by one or more substrtuents selected from i) halo, n) an alkyl group
35 'contammg 1to3 carbon atoms optronally substituted by one or more halo, m) an
a alkoxy group contammg 110 3. carbon atoms optlonally substituted by one or -more - L
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4 halo Iv) an aI kyIthlo group conta| ni-ng 1 to 3 carbon atoms :

“optionally substituted by one . ‘or nore halo; Rierr] and. R[err] torm o

‘an .al kyl ene chain optionally 'subst.i.tuted by one or ~ . nore- al ky roups

- each cont AY@P¥SA8 to 3 carbon atons, such that, together. wiPET/ER ’01
~atons to which they are attached, they forma 5 or 6 nenbeéered ring, -

" Rerr] is a) H Db) an aryl . or heteroq(ryl group optionally substituted by
one or nore " Ssubstituents sel ected fromi) halo, ii) an alkyl group

BT R B A PR e e e R R
" substi't u;,,eﬁ\oka/hgae d?fRJE?fdeR{Ifﬂn@l ari alkylene chaliry bpﬁunall)gsmhsptmmapm ”g 1 to 10.

S o S P S B Gl By e
subst i t ugihds 16 Whihites dre@ttached, theyforlmad@or(ﬁm)enﬂuered fng group containing 1

to 3 carbon atoms optionally substituted by one or . - . . nore halo, |||) an'_-'_-_:

“al kox®& group containing 1 to 3 carbon atons optionall y substituted by -
one or - Rg §s 249, by a}. aﬁﬁ & hatetdan® gueupu pplionatyasubsiititad by Ghecar e at ons |

t 11y 15 b | } y
obnt ai i AupsitepcsRgasbiron i el ol ol enaiing 1P BERGAREY. DO
' miyt be tB P challEsubstitited by onetor mmdaﬂenﬁ)amdlkomgmmthQ grq)eparb?n th . o :
. containin 0 rr eaom'.'
o wn cha%rapepealﬁeugsrﬁ B BKane BE i s i dbfibiolrbeEiriiing 110 1 1O Bt
_ \(/:\Er beg agcaﬁﬁaon atoms opitror:jally substnhlted\by bnder modehalootjcarn antimetiyd QlQélPrﬂl[ral oI N b. o
en use i:ncl ude Wi e
~under st oM'CSHS? 3y s, ORYRN 8¥ 8\‘5?)53 ‘R%q EX/PP% ogmo%%maﬁ‘%d% gQgctla&lilltl%omxi)/ groups . -
. conLal ni Rﬁlgmrﬁ alia gréupacontairiem 1 & Brmarbbhatmlr&gpﬂogallyrgmbmtedélysmeav ght | 25
_ ranche enyl or
napht hy! W%P@‘Pa‘ﬂl?ﬂﬂh@l}(ﬂmupl%%&'&ﬁé mt‘?e%%ﬁbﬁ g %?&ﬁhaﬁ segﬂﬁgrﬁgl nyrreans '
aryl .in shear more l\IBlo riey en alkyltiie groupgcandaiftiop 1 to 3. casuoonetoms apsipnalyed by a

el STbSUAR g ol B Bl B Sl

conpoundatehs;mednul a |, Ar is naphthyl, benzo[b]t hi ophenyl or .~ phenyl’
optionally substituted by one or nore. substltuents sel ected fromhalo, an
al’kyl thi o group containing 1 to 3 carbon atons, or a henox up. In nore
pr ef err ediy3nd Rg:pwbmhmjay bAﬂh¢§ammrtdlf§¢femb§lﬁfEB?flquﬂY étﬁ"uél’l kyg enyl. -~

- optional loy,s th':; F%RQXa Fl4and AL %ﬁ(h@rﬁr&l@ﬁle’ét&ﬁ%&hﬁﬁ' Qd from |

.chloro brono, enox

5 apaereerfam 8, cydpalksé ng ﬁqpﬁnng |3 to ﬁéﬁitl?['@fqmﬁ ophen- 2 yI |

4- chlorophenyl 3, 4- dlchlorophenyl o ; 4 bronDphenyI g

4~ nethylthlopheny ' R
- It will be understood that the term halo, when used herem lncludes ﬂuoro, o
_ chloro, bromo and iodo. It will be understood that in ‘alkyl groups alkylthro groups and _

: _alkoxy groups contaxnlng more than two carbon atoms the alkyl’ group may be strarght L

25 or branched

'Ehe term aryl as used hereln means phenyl or naphthyl preferably phenyl The _
~term heteroaryl as used herein means aryl in which one or more of the ring carbon
. atoms is replaced by a heteroatom such as N S or O and furyl and thlenyl Preferably_ o
- .30 : _heteroaryl means furyl, pyndyl or thlenyl o ' ' '
ln preferred compounds of: Formula l Aris naphthyl benzo[b]thlophenyl or
phenyl optlonally substrtuted by one or more substituents selected from halo, an' B
alkyithio group containing 1-to 3 carbon. atoms, ora phenoxy group. -in more preferred
| 35 - compounds, Ar is naphthyl benzo[b]throphenyl or phenyl optionally substltuted by one
o or more substltuents selected from chloro, bromo methylthlo or phenoxy Most .
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In preferred corrpoun R[err] and Rlerr], which may be the. - -

same or . 5 drffer H tly.are a) an al kyI group containing 1. ..
enyl group cont ai ni Ny 3 PoPrPaRidisss

to 4 car
at ons, b‘gg g{/@%al kyI gr oup containing 3 to.5 ' ccarbon atons, d) a’

cycloalkylnethyl group in which the: ring contains 3 to 5 carbon

~atons, e) an aryl or heteroaryl groug optionally substitut ed by one ar rror'e_-_'__ _

substrtuents .~ selected fromi): hale, ii) an alkyl group containing 1

to 3 car erérar B rQQIn'aﬁl'itﬁW wenkerb]meyrt@t-zijuwrdaapreﬁg 8j-dishisropfidngl, iii) an.
al koxy cont al ni ng yﬁr bon at ons, an aryl.alkyl or
_ heteroar‘}rbaﬂ"kqnhegwohﬁ mrthwlh'troehe't e alkyl - char n contains 1 or 2 carbon
~atons and in vvhrch the aryl or heteroaryl group may optionally be =

substituted b ne or nor e substituents seleted)hE) gmhalo or an'
al koxy. group- éeimerimgmpopmssofd:aman' Ry and Ra, ybichgpay:pe the Samg 9y o 1 |

are B 1 e ARS8 an R P“S’h‘%“ﬂ‘g?"fﬁf%‘%ﬁ“;h?ﬁ%@tﬁ’utlid by

one or an alkemy geoupeohtgining 3 ap4 carbon atoms, d) a cycloalky| gieHRCIRNAIRES A -
:compoun r | AR - 4
S0P RN gafff b Bl B Lip iAyth B Sg coRpraigirs choon 4

'group opatomsaf)lan a2y or hstemawlgmnecppbynaﬂmeu ﬁtﬂfﬁﬂ by 50f)8t METRSHbStIENSC t o from

1) halo, seleétec{l:g{og%/b + r?)kar] alkwo%mhp chW *Mb 3 bﬂl%oﬁtaﬁ@ﬁ%! Opilbnéw

arylal ky hai n contarns o
1 ori@ csutistitutext bymeemdnora ha.lm m)nan albomgrpumrorrteme@ éétr 9|ca§t°6@§°fﬁ&>9 : R
ont onal Ly Ryl R e”fw\ ‘RMF@P” ﬁ%é&i&gﬁiﬂa Biriaif@ hest #dafoAm hal 0 or

met hoxy; orm-an ene chai n. such that, B
t oget herammsrandhevmtobrtlme anyl metﬂmaMs;oweazephonefx%&m utedlY 98 %h a 5 or 6

‘menber ed, Qgp ?jle&ed; ha t&darp&ksﬁﬁgr%hp%h&mmg 1 ton@kabﬂongroups .

Mpst preféra err err| are_ nethy pr.o i sopr opyl,

butyl, i sloms ybr Ry and Recfpinyjan alipdenepehairy suatt fat, tOQ%Wy‘V“h E"ef 1"85&5 lenzyl, .
yr. :Qf%r rrﬂ'ﬂ are ﬁg &’ lthe ﬁﬁ%téw 6 Mertred And, opfioRiiRiubsutielidyy | ) et hyl ;

: err rm a aI kyl ene .chain such ‘that, t oget her with'
the atonQanfmﬁfQ:m OURSe attached, they forma 5 or 6merrbered ring,
.optionally . - substituted by a nethyl gr oup. : - In one

36° P dent B ol s orstonk B a3 o a3 eaefworgﬁ%ﬁ m\s eF Siétpaéf |
STEbiGh e BB g, Cr bRy vt byt Bap ] ol
PCT/ P9/ optimelly substituted by one or more ‘substituents selected from r) halo,:li) methy m) 6
t oget her trffﬂ.lollorﬁd?ﬁyl S BhokR WrPerHﬂ@Voﬂﬁ&eﬂiafﬁQm%ronhEYWﬁ@ﬁ Imeﬁa&ylor 6
' nenbere cham contarns 1 or 2 carbon a'to(r)nst ar?dnfrltlslv |crsul€ttr)es E':ul'yE ‘éﬁ %eterd/arﬁ group ¥naygr oup
) optlonally be substrtuted by one or more substrtuents selected from halo or methoxy' '
. or Ry and R. form an. alky|ene chain such that, together with the atoms to which they. L
'. 25 are attached they form ab or 6 membered nng. opt:onally substrtuted by one or more '
s methyl groups ' ' '
o Most preferably Ry and R2 are methyl, ethyl propyl |sopropyl butyl. nsobutyl. o
7 aly, cyclopropylmethyl benzyl 4-ﬂuorobenzyl pynd-s-ylmethyl furfuryl phenethyl or
' '.'.30 - 2-(3,4-dimethoxyphenyl)ethyl; or Rq and Rz form an’ alkyfene chain such that together
. with the atoms to whrch they ate attached they form ab5oré membered nng. -

o 'optlonally substltuted by a methyl group

- In one group of especrally preferred compounds of Formula |, Ry and R; are-
35 'rdentrcal and satisfy any of the above defrmtrons In another group of . especrally
preferred compounds of Formula I R1 and Rz form an alkylene cham such that . _j
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I n preferred corrpounds of Forrrul a I R[err] is H -an aryl.or: heteroaryl
group : -5 optionally substrtuted by one or. nore halo, an

ar yl.net hyl group i'n which the aryl- - © . optional ' o
subst it ut B 4188 or nore hal o, or an al koxyal kyl gr oup cdifik @*Pﬁéﬁb”% to 6
carbon atons. I'n nore preferred corrpounds Rlerr] is H phenyI '

4- chl or ophenyl’, benzyI ' . or 2:-met hoxyet hyl . I\/bst preferabfy
- Rerr] is.H . - .10 Iﬁ preferred conpounds of Fornmula I,
Rlerr] and Rerr whi ch ma rent;

i ndependdege ramlh theetams to h“%%ﬁf T’efﬁﬁcﬁ‘%mﬁy f?'d'b@t e Smerptﬁerg #ffﬂ §t om t o

- which th tlonallgsubstltutedbyaméiﬁw gdupached form a cycl oal kyl-'ri ng-contai ni ng

3106 ca bon preferably R4 - and R[err] are
met hyl , -Rlerr] and Rl err] t ogether with the atomto whi ch they are
~att ached " n prfferred compoRhde. 8 FuRhU®Ul Reds H;yaml ayot heteroaryl gj@iohexane
ri ng ' -

of | ol cptipally substieteseene,gr Hr RS, 72 %’Pﬁr%neér%ﬁ& FWHIR e Gy fPPOUNTS

N ng' ud h”godﬁﬁﬁérm%th&%' ByorRCsiembretato, So%laInSalkdwaIkyIfgroup contaitiiog 9 1016
I ndi-vi dua

ntiOners.. ragenptes, res'of |
enant i onegagbon atoms. In more;p(geferl'refi,Jl GmRQUNds Rs is ?I eny? 4~8‘I’Ior§é@‘hgl gbﬁiyli

N IS 2 0rg3metho ethy! Most%referat:rﬁr Ra®s henyl or napht hyl, each of ‘which may
‘be optrona y su uted by one or nore- substituents

sel ect ed from.a) halo, -b) an al kyl -group containing 1 to 3 carbon atons
25 gptionally, @rukbﬁédtd&rﬁjéuﬁde SifonAuIartp Rg ahd IRy, whjichamaybé the/same ap

. cont ar ning 1 to carb I rrﬁm ut ed b |
one or- 3lﬁelf¢§t, dndeppndanty ags, metivh °b'r:‘bﬁ‘pd Bs fﬁgfﬂf?r H@R%‘%&g}n 8 h)t’ y3
~carbon  at gygFaaphb @bl a/cyeldaliiii ring containingB1e. Bcarban atotns! (Mosbpretgfa!ph Bmyl ~and’

Rlerr] and err] ind pen ent re.H or 1to3- -
“carbon a s are methyl, g‘f) Aép? H'%ﬁrlvythatﬁ%a%t&t( t? gFegéﬁangrg% halo;
and ~form acyclobutane, B{ctbbér]ltansod-d:ycbhexane nng . V\D 98/ 41528 _
PCT/ EP98/ 01358 : D _ : : --7 -

I'n pr‘&-’ferred corrpounds of Forrrula Ia mis’ 3 - In preferred
conpounds. of Foyprefetretigroup of sodpounds of Formula | is rgyrgs@edetay Eqmylajﬁds of

~Fornula la, Ar is naphthyl, Ok phegyl substituted by one-or two halo-
substituents. More pref er abl y R

>=plht hyl, -or phenyl. substi tuted by

\_,(DR R.,)n - ‘a |

Ar<

S, S o
. : mctudmg pharmaceutrcally acceptable saIts thereof in. the form of mdrvrdual -
_ enantromers racemates, or other mrxtures of enantromers, _ o
20 inwhich -
o '__mes2 30r4;-_
| n is 20r3; . N : _
Ar is phenyl or naphthyl each of whrch may be optronally substrtuted by one or more o
- substituents selected from a) han, b) an aIkyI group containing 1 to 3 carbon atoms
25 . optronaIIy substrtuted by one or more haI'6, cf an aIkoxy group contaihi‘ng 103 carbon
- atoms optronaIIy substituted by one or more halo, d)an alkyIthro group contarmng 1 to

3 carbon atoms optlonally substrtuted by one'-or more han, or e) phenyI and

_ R, and- Rb mdependently are H or an aIkyI group contarnmg 1 to 3 carbon atoms -
30 optronaIIy substrtuted by one or. more han, and o '
Rais H ' '




~.aci ds suc

.one or two chl oro substltuents I\/bst pr:ef'erabl'y, Ar is 2-napht 'hyl';'. _

4- chl or ophenyl’ - 374- drchlorophenyl - 10 . In preferred

- conpounds- ala, Rerr], Rerr] and Rerr] are. each H. ' '
I'n one grod O-g%lg#ef erred corrpounds of ‘Formula la, mis 3 nPCUEROYPIES o
is - - phenyl or naphthyl, each of which may be: optlonally substituted by
one or ‘nore substrtuents sel ected froma) halo, b) an al kyl gr-oup

containing 1 to 3 carbon atons 15 optlonally substituted by one or riore

~hal o, c) an al kf¥fefteq b &E'ld oPESfhula aOmdsgarbon - atons optlonally

- substituted by ?rleegl* rmrg ? ﬂ?‘an anﬁlf/lthlo group containing 1 to
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: R[err] is H. Preferably, Rerr], R[err] and Rlerr] are each H. 20
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and Rferr] . and Rerr] - independently are H or an alkyl group S
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acids. The prebeone grnuent preferteddompounds bf Eoroisslal msis 3Enden® ers3;dfri8uch
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- dihydrothxazole ' o — _
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3- Butyl utylimno-4-]1- chl orop enyI )cyclopentyl ] -2, 3- d| hydrot h| azol e

- 3-Butyl - &%(&Naﬁhmﬂ)(ﬁ‘cb&uwl}sr(pltﬂymmb%ryhr)lm3) ﬁewumyﬁ@btbialamazol e
S . 39 ' 4-[1 (2-Naphthyl)cyclobutyl] 3-(o-tolyl) 2-(o-tolyhm|no)-2 S-dnhydrothnazole |

4-[1 -(2-Naphthyl)cyclobutyl] -3-(2, 4-xylyl)-2-(2 4»xy|yllmmo)—2 3-d|hydroth|azole; .

a 35 3-Cyclopenwl-z-cyclopentyhmmo-4—[1 -(2-naphthyl)cyclobutyl]-z 3-d;hydroth1azole, 3 . '_

| -_3-(4-Ethoxyphenyl)-2—(4-ethoxyphenyhmmo)-4-[1-(2-naphthyl)cyc|obutyl]—2 3-
dnhydroth:azole o

40 3 -(3, 4-D|methoxyphenethyl)-2 (3 4—d|methoxyphenethyhm|no)-4-[1 -(2-
- naphthyl)cyclobutyl]-z 3-d|hydroth|azole

3-Buty|-2—butyhmmo-4~[1 (4-chlorophenyl)cyciobutyl]-z 3-dshydrothxazole

45 : 4—[1-(&Bromophenyl)cyclobutyl] 3~butyl-2-butyhmmo-2 3-d4hydroth|azo!e,
o -Butyl-2-butyhmmo-4-{1 (4-methylth|ophenyl)cyclobutyi]-z 3-d|hydroth|azole. o
' " 3-Buty|-2-butyhmmo-4—[1 -(4-phenoxyphenyl)cyclobutyl]-z 3-d|hydrothlazo|e |
_.50 : '3-Butyl-2-butyhmmo-4-[1 -(4-chlorophenyl)cyc!opentyl]-z 3—d|hydrothvazole

3-Butyl-2—butyhmmo—4-(1 -phenylcyclohexyl)-z 3~d|hydrothxazole
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3 Butyl 2+ ‘gét%) L no- 4 [1 (4 chl orophenyl ) - 1 rret hyI et hyl]-2,3- d| hydrot hi azo

. d - 2-butyli mi no-4-[ 1- (3 4-di chl’ or ophenyl ) 1PCT/EP98/01358 _.
- rret hyl et hyl ] -2, 3 di hydr ot hi azol e; _
4- [1 (*4- Chl orophenyl )cycl obutyl ] 3- pq§net hyI 2- phenet hyI I m no 2 3 di hydro»t h'_ _
_iazole; - )
4-[1-(-4-Chl orophenyl ) cyel obutyl] - 3- (3 4-:di et hoxyphenet hyI) 2 (3 4-

Bkt ?Zxépﬁﬁﬂ%alme&%l@ﬁﬁrpﬁr“ S0 B ﬁu?«nwleﬁrréwarmrfoe (34
o T (o R R Tne cm?lséncfgnfl d““h F AR AAR ORI (3 4. 15

3 ?Et i s i rvaes dmlnrl ﬁaﬁ%ﬁarl@rm?r%%mﬂ'arﬁb S
Qh[egyl(gyé [%Q%J IhCY %Hg%&? XXP'E??EHWH %rﬁ"ﬁoxyphenet hyI) 2 (3 4- o

i me A zole

gge%»ﬁlglh it l%*%%lr@ﬁa leioél?” it D - ;,o B
4 B m‘ﬁﬁ%”g@l ' é’&r@?ﬁ@ﬁ el TR
LS ot b

~enantio ~or ot her m xtures of enantionmers. = 40

The. Qaesgm 5 Y5 BhbABRBhALY Wlél CREEHOEAbnRARESE LS comr sing
: alt thereo %H%%Egﬁ ﬁ%ﬁ-{yﬁ a%gr“rmceutlcal ly accept gglrguljel Leg{ gr '.

carrier. 3_{15 -Bromgphenyl)@gffé%uwgaﬁfi-ﬁfﬁg&l‘ P&gg[%é]t&?ﬂ ak&l[em active conpound"”

~denotes” mpoun or mu ereof. In therapeutlc _
use, oghegq _ _ aIIy, rectally, = - _

paren%eralth'\c()'?\ktﬁggl CQP% gf%gllhy'doraﬁ%ﬁ[ﬁr% ﬁé -~ .therapeutic .
}-_COWPOSI%!{%&BM&&H;&&% dthﬁﬁﬁld%[i%]tﬁﬁE&el he form Of any of the . -
3-[1 -(4-Chlorophenyl) 1-methylethyl] 5 B-dlhydrormxdazo[z 1-b]thrazole, . L |

%%

di
3[1
3-[ 1-
3-(1-
3-T1
3-[1
3[1
[

80 o
o _3—[1-(3 4-Drchlorophenyl) 1-methylethyl]-5 G-dlhydrmmrdazo[z 1-b]thrazole, -

o "_-3-[1 (3-Fluorophenyl)cyclobutyl]-s S-drhydrolmrdazo[z 1-b}thrazole

35 -[1-(4—Methylthrophenyl)cyclobutyl}-s S-dlhydrmmldazo[z 1-b]th|azole .

- 3 rncludmg pharmaceutlcally acceptable salts thereof and mdlvrdual enan’aomers o
"racemates or other mlxtures of enantromers : - RETTE

- 40 o - 'The present invention also includes pharmeceuficel compositions oompﬁSing a
) therapeutically effective amount of a compound of Formula lora salt thereof together . |
i W|th g_pharmaceutrcally acceptable dlluent oF cartier. o '

_ As used herernafter the term "active compound" denotes a compound of

45  Formula lora salt thereof. In therapeuttc use, the actrve compound ‘may be )
o admrmstered orally, rectally parenterally or- toplcally, preferably orally. Thus the
" therapeutrc composrtrons of the present rnventron may take the form of any of the
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phar nace_ugcfﬁmg 05|t|ons for oraI rect aI parenteral orpé-p,@pmlg,sg _

- adm ni'-_st-r har maceut i cal |y accept abl.e carriers suitabl e for.use in .
such . conposi tions are wel |- known inthe art of pharmacy. The .
corrp03|t|ons of theinvention . “mgg contain 0.1-99% by wei ght . of. active .
“conmpound. The corrp03|t|ons of t he :51-" i nvention are generally prepared in

unit dosgge for bly, i tiodograge reftal, zatallvm'lhomeldlentls- -
1-500 - mﬁﬁ% @E‘]E c%&{? afOLY Qé?ndrte fordO8rAge r paren ) -

S used In the preparation
conposi t Iaanmaraeonhe m)mmmpailykﬁ@ﬁﬁﬁ& ble tqité"eﬁraﬁur‘otﬁ‘@ °§ 'é?‘? in" such -

Corrp03|t|ons for ora erﬁyﬁnqjosmdnsofmemvahm of the
i nvePPTMBRS! W?’ﬁ&g%‘gﬁ?‘tﬁéﬁﬂng&pﬁﬁggmce t| a

p .
- adm ni st ngdy @ontafo0.1-99% byewsight &t taghye: €empe Pg%gg na aqueous or

(gglnnglsp ‘Teyenton are ﬁ%ﬂe‘%@l &éﬁé}&é. unit doéa‘gﬁ(iomﬁ\ Pﬁ’éfeﬁb‘?ﬂhe anitalosage Phese

pIent novvn I N pha t
Tabl et s rawvéamgreapmr isd1-590 rm§l| nghe I?éc'B!Et“ﬁv‘ésegonmﬁnB'e\RF'%ﬁm of “hBss ert
di | uent. su.ch a %&ﬁ%&]@%&?ﬂﬁ&d i tidwshamasiercart.of di sintegrating agent s,

for 15 and | ubricating agents, for exanple magnesium
'stearate, and : - tableting the mxture by: known nethods. The tablets -

‘may be formul iratioROAYE the préfesred sddmposifions o:fttbeart so
as to give a 2{%@?‘8#’%‘3’3‘ reFe%gésleadgf“mtshe co

i nventd oninvéiioh andtihesesaneethe knewry pharmageu %gpc’ﬁpﬁv?rosé‘ﬁh\ﬂdfrﬂﬁ'& ﬁgﬁac coatings .
by known r@%ﬁa ;&Qr @BP' %/nkbé Aﬁwamuefwmldwmeem exgipiental ate.

Simlarl cap exanpl e hard or soft S :
cont ai ni ngse‘.dﬂm S MQPabaSwponnH"ese COmMpORUpRS &€ \M% ﬁ%g%dgﬁ"@?.ﬁ#gm s, may

“be pr eparﬁ,g?,mécfg{»ggﬁnti a8 prepékediby mixing thecbeﬁve coipppung/ Witk @nwi t h.
_enterlcc Ings 1n. a nown

manner . The tablets: may
conveni entnleyt cﬁlaemt sychtasi galciure phespbategin dhe PFRSENCS P &'s'@ge%p "ﬁz"’ge"ﬁ for
-corrpoi% g,?sm&génaiéé taRRThAd Ribfiddtingagete] fof@xarhple magresiue) staam@ o
suspe cont ai ni ng the actiye o ound '%ﬁﬂa@&’ﬂ%ﬁaﬂﬁg‘ umin
t he: pr esetablsting the mDﬁU'?chKEWW" meth @us%@r‘tﬂ?g% 'Bi}é‘?.‘t ‘1 as sodi um
-~ car boxy el Ayl & ik Siledd theirt 3o 43RV Srsained release ohthalqwmvguﬁd%ﬁfrrpound
of the present Invention in a table eet finas : :
arachi s orthe presentjgvention. Such t% gy %8%‘8’%? S'Pgrhl?r%“ﬁntg Eégﬁ]fﬂgrh i at ed in
- a manner Qﬁﬁ@wﬁ%éth&?se férkdxalrpfe by the use dfrvelidiesecadetate paﬁ'tai?ée gSiailagly, -
-sust.ai ned ease of the active und usplid
“oral” aﬁsagepiﬂd?%O’c@f?mﬂ%hW& %’oﬁ?%c??ﬁ%f'ocﬁgs‘g 't%ﬁé&pr @se cimit“rlr(g\"/(-Sexr)rrtnl on my be - .
. advant ageqQy, ordﬁﬁﬁélﬂ'd@ﬂe@féxbltlﬁnﬁaﬁﬂavebﬂ)bmmm lwwﬂﬂﬂmdﬂ@?“wq dls -
-materials, xanpl e shellac {0 anB capsNEs as '
. coatings, dgsired, %?W‘gb gqptings;p a ?rR: 'h S| carrh?g?ar‘neof nt heéor al dosage
“form For ,ﬁ_g@r’@g},@e,{,@myeégmmminl 3 tom)\5p0 inig d:ésﬂteeddlve COT“POU“ O‘hﬂb: _
'98/ 41528 compos:tlons for oral admrnrstratlon mclude. for example, aqueous susPeﬂ5'°"s |
25 containing the active compound inan aqueous medtum in the presence of a non-tox:c
: .suspendmg agent such as sodrum carboxymethylcellulose, and orly suspenslons

- containing a compound of the. present mventton ina surtable vegetabie orl for example .

. . arachis orl

30 | . o Sohd orat dosage forms may be formulated ina manner known to those skdled
o in the art so as to give a ‘sustained release of the active compound. Enteric coated, .
soltd oral dosage forms comprlsrng compos:ttons of the present: rnventton may be
advantageous, dependmg on the nature of the active compound. Vanous matenals.
for example shellac and/or sugar may ‘be present as coatings, or to otherwuse modify B
35 the physrcal form of the oral dosage form For example tablets or pnlls may, if desnred
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provided with enteric coatl ngs by known et hods, for exarrpl e by the use: of

cel l'ul ose. acet ate pht hal at e and/ or - hydr oxy propyl met hyl cel | ul ose

phthal at e. WO98/41528" " - capsules and/ or capl ets (for examPCI/ERSBAIISE sof t
gel atin capsul es) corrprl sing'5 the active -compound (wi th or without added_
exci pients such as a fatty -oi 1), may ﬂe . prepared by conventional mea,nS
and, if desi red, provided with enteric codtfT™mgs in a - known manner. Th.e_

contents of the capsul e and/ or ¢ et ma or.nul at ed usi knomn
et hods 88 Brovied diinprtstc coniogs il e R By P goe |
Li qui d 0ro%llul@étswata@hﬂﬂamdr%ymwmﬂ&héthﬂaalu%e phtBalpleesent i nvent ion .
may .~ be an elixir, suspensi on and/or- syrup (for exanpl e, . aqgueous -

suspensi-ons. cont ai'ni ng ~the active conpound in an aqueous nedi umi n the -

presence of a le@@nﬁlo:c olets Fop&aeipiy hadestsoft geklin espsales) comprising -
carboxynethylcellulo

| ive
conpofind the, a&“‘éEUF‘P'&B‘P %nggﬁyqfdféfﬁg‘g'%ﬁ%§%lhﬁa8&y %{ﬂ gy% act | v.e
sunt | overprgidrbd by%lt@hti@hﬁl'mékmaaiﬂ faisshedmprodiabwhio Bmeiic eolings In amore

sweet-eni n ent, .fl avour| n agen eser tiv m xt ures
t hereof . KRown menner. The cppien %?i'fi?o % ﬁt?r 'él?{gﬂ

granul es Mol/vhrﬁéth%étbfqglesustalned%léésecbm’neﬁbtﬁeﬂbmpémd The granul es rmy be
i ngested directly by the patient or they 20 may ‘be added to a suitable.

1iquid carrier (for exanpl e water) ‘before ingestion. The . granul es may-

cont gpn di si ntigquiia b dos=de fmrmh@neing leampositiviisict &el presmt?ﬁverﬁbhenay
ef ferves ent %ﬁﬁgl e forped from an -car bonat e -or car bonate

cal 1) 1o b8 an ol iR SReBR dndlsR AR f2F xp Ry oS FhRrTsons Sofaintg’

Pr ef er abltye egetive Oforhpsundb v @nOaqleol® SMEGiUO INTRhEBYresancs adfn af nomcmtmut 1 mg
t o about 1000

: refera fr.om abou to abo.t 500 -

~ exanpl e usperfggq.rﬁgerg 5‘6&% 8’ %FEUA‘%] ﬁﬁ‘ivoro?' Yt FHEPERS! e
conpound.containing the active conﬁpdsmtdsfm fai snﬁtablefvegétablemne{sudwms sadhisabil end/or rectal |
adm pistration are the. harmaceutical. forns fo '
o Aot e, "\igtid Bt Bods sortEHAY S8 o TiRfng Pl B shSle SWeklbning .
‘'sem - syntdgent, tﬂagﬂourmgragdﬂt, pmw@vbsn&bdormndlresﬂprdofet hyl ene- gl ycol bases..
Phar maceuti cal conpositi-ons may. al so be admi ni ster ed parenterally (for

exanpl e subcut.aneously, intranuscul arly, intradernmally and/or intravenously
[ such as 35 'ﬁ)e mu;tm:toomomlbl/rmy bef fesinglajed - into horanulesvwitbher iwitheut i cal '

+ dosaae ! Seflohl oBRARH°THD granyies AATSE SR Bl O RS PIRE ) S o
PCT/ |2998/roa5853 added to a suitable liquid carrier. (for exarnple water) before mgestron The .

- granules may contain dlsmtegrants (for example a pharmaceutlcally acceptable. x |
- effervescent couple formed from an - acnd ‘and a carbonate or blcarbonate salt) to__, '

| faclhtate dxspers;on m the llqmd medlum '

- 25 - Preferably each of the above oral dosage forms may oontam from about 1 mg .
o to about 1000 mg, more preferably from about 5 mg to about 500 mg (for example'--' '
10 mg, 50 mg, 100 mg, 200 mg, or 400 mg) of the active compound

Composmons of the |nvent|on sultable for rectal admlmstratlon are the known
30 pharmaceutlcal forms for such admlmstratlon for example supposltones with hard fat,
seml-synthetlc glycende, cocoa butter and/or polyethylene glycol bases.

~ Pharmaceutical cornpositions may also be administered * parenterally- (for
example subcutaneously. lntramuscularly, mtradermally and/or mtravenously [such.as
35 by injection and/or |nfu5|on] in the known pharmaceutncal dosage forms for parenteral '
' admlmstratlon (for example stenle suspenslons in aqueous and/or ony medla andlor



15 'St'er_i_ le solutions in suitable solvents, pref erably i sot onic-with

the bl ood of .the intended .. patient), Parenteral dosage -forns may. be
sterilised . f.or exanpl e by mcro-filtration - and/ or usi
- sterilisi MOIYBPE [such as et hyl ene ‘oxide]). Optionally. onwggﬁﬂsrgmre

of the follow ng phar maceut.i-cal l'y accept abl e adjuvant's suitable for
~parenteral 5 - ‘admi ni stration imay be,added to parenteral dosage forns:
‘T'ocal ‘anaest het heti cs - preservatives, buffering agents and/or .m xtures

‘thereof .- Parenteral f | erile:
seal ed c%iﬁt“ﬂlsﬁtétt@“? ‘gﬁ F’E’%ﬁ%fa@y 'ﬁorgﬁ 'gr%{&l tgg bida’d%" tﬁé‘ﬂtﬁxd@%se To
| _.e]phanc]ga %ﬁht' 't?]dreﬂléfall rwsag@foa%e rhayebep ateeiiiseer Gor mmﬁmeiﬁFPrfﬁ?“BB frozgn o
nder 1 conlaciusin sulpte stansing sgent [ a8 et FEREPLRIAE] Opliordy on8 drETOlCC
R %ﬁ“‘t’ﬁ'i“a‘s‘x"gn%“”““mﬁ"" B e e “
 Gnd B pecmiisiptona o8 B & baienErl el SOHE Lo, maestpetRER 1 O1E
(for 15 Bt R%Né’s BER&HNQ| syeR8 Ghlior midhabetheyeain Patenteralsigsage forms may
Phar macelt 1 ca mposi ti o be adni HoTl e ty: (for -
- exanpl e baﬁtqf%@ﬁﬂ‘m}'? 5@5‘%&% ORRINFIE ﬂtﬁ&gﬁ%f%ﬁprm %or SuayLatéi%hhl
N ?dm EI st r,aki 91 dritahce s![abnltyedtm'glsﬁ)rsge)the(hammeml dgsagetiom saydheciirzen gumsd/ N
RN v e 5 MBS R i o

corrpr,bsegeeégg{.erl X in V\/m ch the - ~ phar macol ogi caI |y ‘active conpounds of -
-.the present

~contact with the skin in order to adm nister the conmpounds 25 ..

‘transder mal | y.prinfeédusibale: doﬁ@bStd@tsrmha)comaoadmln@tem&yﬂwﬂpr #pakMby i xi ng

the  .Dhar Al I Calf{% tgﬁt s %%g&?g&dei%ﬂéi% lyg soféehetﬁ]h@ed such- as

am neraIPhBT'T‘ace“t' rTB e paraffin wax or .
~~beeswax, s*otwsﬁét@md/w ;tdweers) Metere@desetsyaﬂentsrmpw@ tmsea Bad inthgartt foeh as

di met hyl - sul eg%elfgﬁeoésgé? dmﬂgg)em%ggg Al ternatively the active

corrpdéndse rmaceutl cal ly accept able 30 cream or
oi nt ment base. The ‘anpbunt of active: conpound contained in atopical

f | e f fthe
Commoung o "o SheERC Borliofs 15/ 89 Strridblol Bihé tva ””ch"‘fti the
topical féxamplasupdinguaily)ninckrbea plnarmeceutlcal formas) f?hé“%k?‘i’f“m' (for .
Th ds , of

2. Lo OSBRSSk BisBORG Thuibity EAMAAD g, HoBsh ordfigee] ﬁ“"é“’ dele

continuo rom an e source, for exarrpl e by
i 'nt r ga0e nopestes, mosthwashes, rinses and/orpowdgs);g/ 41528 o . L
PCT/ EP98/ 01358 : ' S 16 - or

.froma source of the corrpound pI aced W|th| n the body.. I nter nat1 ﬁquces o
~‘include. Composmons for topical administration may comprise a matrix. in whic _

o pharmacologlcally active compounds of the present invention are dxspersed SO that the
_ D compounds are hetd in contact with the skin in order to admlmster the compounds oo
25 . transdermally A suitable transdermal composmon may be prepared by mixing the
. "pharmaceutlcally acttve compound with a topxcal vehlcle, such as a mlneral 0I| ': o
_ 'petrolatum and/or a wax for example paraffln wax or beeswax, together ‘with' a. ‘
potentlal transdermal accelerant such as dlmethyl sulphoxlde or propylene glycol. |
Altematlvely the active compounds may be dispersed in a pharmaceutxcally acceptable -
30 " cream or ointment base. The amount of active compound contatned in a topncal
formdtatlon should be such that a therapeuttcally effective amount of the compound is
| delivered during the period of time for whlch the toplcal formulation :s mtended to be

on the skm :

o 3_5 o The compounds: of the present mventton may also be admmlstered by_'
contmuous mfusucn either from an extemal source for example by mtravenous mfusnon_

I nvention are dispersed.so that the -~ - _'conpounds are heId in -



_|nplanted reservorrs contarnrng the conpound to be |nfused mhrch Is -
cont i nuously -'released for. exanple by osnmosi s and i nplrant's whi ch nmay be.“
“(a) liquid such as a . .~ suspensi-on or solutron i-n a pharmaceut.i cal ly

accept abl aVops/41s8s t he conpound to be 5  ‘infused for exarrpIECT/EP?&/fB3$sorrn of .

a very sparlngly wat er .- sol ubl e derivative such as a . dodecanoate salt
(b) solid:in the form of -an inpl apt ed support, for: exanple of .a ...+
“synthetrc resin or waxy mateérial, fof the conpound to be infused.: The -

~ ‘support may be a single body co serres
of sever ot frcmoa seuree o the ComRYROR! ?ﬁ t%l‘t t‘%’?ﬁm&"‘%&%@%@ﬁ '"a[ﬂd@ .
'~ delivereg, irs onfiiling’ %&Wﬁd tbObe . infusegiewhich ris a;nnhmtptﬁlhal sour_ce -

shoul d be"such that a therapeutica ffetrvea U t£.e -
corrpoundreteasedrfbvcxwle\byrosa'qsaq@mh@/m (h rE% & lﬁInd such Sl R

fornul at rﬁg#%n% hn ’?X;omo 18 dratrRdceuticaly e\cbétﬁalﬂe mbcui tides. cofnpotnd for be ent

inventio ormof particles of ve as =
o]ht alh Siedirfysed for exanple ingthe fey ¢fia qunépannng wgtar-sohfbtj ge:‘{?%?%o gsr t) i ons

of the pr t éttﬂm%f@ﬂlﬂﬁp!aﬁfﬁysup ort, for ex pi e
associ.at 58&%?5 rdrgg)n%éaitar‘ﬁﬁt har macol cal da%e b g?bgnts 20
- The. pressmtheWGﬁlmeM’aéY B\gteris |'§%€°’%P%’Bﬂg‘ghﬁ5‘ﬂf% For \éﬁg cftgr?r use as a .
medi came nt
t her apeut’ capﬁ effective anount - a dmay. be
used to tcpe@tnmeparés&ﬂ@nmﬂatmf‘ét‘? be#ﬁ’%’ﬁgom%&g %2 8@“%2@3’”"9%‘*&. ty,
cognigpi V%:é’ée§9tnd£f iftorrief bEUHES Shoulebs Slcdahatd thérapeutitelly efiertie amount of

~epi | epsy, as neuraoprotective agen rotect agai'nst conditions such
as strokéhttﬂomPOU"d'ﬁMﬂreB&Vﬁ' °"9\%F5‘°>°?°ft"m§ppr eci se -anount -of active -

" cconpound admi-ni stered in such .. treatnment will depend on. a nunber of

factors, for’ exarrple th e of th the
condr tion and t‘ﬁ@mﬁa%'f“ %5[’“% %ﬁ?‘ﬁ&mé% u%%%gcorqpoggc?ssmo'ftqhé h)étsﬁiet sound

30 - di sGRgntien irtthettbien ad rﬂaftlclb‘se:f ivery suiwlissizs, dor, emneleaamgbtameﬂ by du 5
- compound adm ni stered . per day-is-in. the range 1 to 1000 ng :

pr ef éﬁabl%"@ﬁ'ﬁ' liBgo my gi ven in singleor divided ~doses ‘at’ one or
nore tines- durrng the- day o o 7ln yet another aspect, the

"~ present inventjon provi d@ﬂ? ﬁﬁﬁ?@éﬁeﬂ? r}o{gﬁqg)?iuiﬁg tive Tompolbnd rﬂ,gya,j in the

- manufacture of INathReeh eat ment of depression,
anxiety, dirsd, rmssocratedmbetheobmnpatwe nhagna@qlagtcatiy §@W§é‘?9§3 ‘%@qur es,
neurol ogi cal®™ - S VO 98/ 41528 : : _
PCT/ EP98/ 01358 - . R

| . 1.7 _
di sorgter §° suchThes pmsedttemeptrora atdo anomnsema @pm@lwt 9&@’5\3’@& f°t' é’sﬁ raStaect '

agar nst | -medrcamercttnd' ti ons such as st r-oke.

| B _ The pharmaceutlcal compos:trons contarnrng a therapeutlcally effectrve amount o
- of a compound of Formula I may be used to treat depressron, anxtety, Parklnsons -
: 25 ' :"'dlsease, obesnty, _ cognrtrve drsorders serzures neurologrcal drsorders such as
. _' epilepsy, and as neuroprotecttve agents to protect agamst condmons such as stroke i in
| human betngs Whrlst the precrse amount of active compound admrmstered in such )
'; _treatment will depend ona number of factors for: example the age of the patlent the -
seventy of the condition and the past medlcal hrstory, -and always lies wrthln the sound- o
30 .. : drscretron of the admmrstenng physician, the amount of active compound administered
o per a'ay is in the range 1to 1000 mg. preferably 5to 500 mg grven in s:ngle of deed

. doses at one or more fimes dunng the day

_ In yet another aspect, the present mventron provrdes the use of a compound of
- 35 _Formula l in the manufacture of a medrcament for use in the treatment of depressron.
' anxlety, Parktnson s drsease, obesuty, cognltrve drsorders setzures, neurologtcal .

body, containing alll e I%BﬁrbaﬁtﬁflotIa:abnesmpmverabrbgdleom@hnr nga



The'present |nvent|on also prOV|des a- nethod of treatlng depressnon o

anxiety, 5. Parklnson s disease, obesity, cognitive disorders, seizures,

neurolog|Qﬁb9gmﬁ9§ders - such as epilepsy, and of neurgeﬁﬁﬁgwh E to .

protect against condltlons such as stroke ~ in human beings ch

conprises the .admnistration of a therapeutlcally effective . . . anpunt '
~of a conpound of Formula I' to a patiem: in-need thereof. 10 ' T

‘Conmpounds of ‘Fornula | may be admi ni stered as a net hod. of treating

- Parki nsoe:s%rdaéeﬁeﬁ & te‘pﬁéps?' QRE & & ReGRPRISHVE Qéé;e\‘\t 45 FrodePraghinst -
precursor, such = evodopa and/or a dopa ecar boxyl ase |nh|b|tor _
“such as. @&P‘@Pmcblasﬂﬂ%%ram de, . - or i n conbi natlon vmth a dopam ne:
agoni st such.-as pram pexol e or in- conbi nation with . ,
cat echol - Orret hyltransferase i nhi bitors such as tol capone or ent acapone S
15 .. © . Therprasent dwentios alem providep 2-methad obfreg msp&mwmfw Yula | -

will gow #%rkmsons drs@Ssgé?réSé%ﬁy %ﬂm@é URAERS, §E¥ur€§ RevrbREIERIN disBrders
|nd|V|duaI basi's, nt hesi's, al so known as

| el
Hi gh SpeéﬁCMﬁﬁleﬁgﬁﬂsMga"dTW@ﬁyf%%g@ﬁ' tﬁrpé‘ﬁe‘:t agamsbp i) Fydbiﬁ preke out at
. at mosphery GuRaRSHihGs whith comprises the admﬁi&iﬁﬁ%‘dﬁ @ihe?ézﬁdiﬁﬁéa'lyleﬂe&ﬁvebe

—prepared by heating a conmpound of For nul F : in whj ch
Ar, R[erraf“°‘-RE@fr#?°mN‘@F’r°fF°ﬂ“é@H°aaRﬁﬂ'eP{'BP fdmeée"&s her ei nbef ore defi ned,
-optlonally inthe ... presence of ~an. acid, -for -exanpl e -aceticracid, at -a.
tenperature in the range 0-200[ referably i e ra
.20-138[err]C Comgppunds “of Formula ?GB ch?nang‘FSt& AR & T’\eﬂ??gy°bg°ﬁ"¥9?)ar ed by

' Qg?ﬁ aggg Pairkifscsh'DREASh Either alone or'ﬁOE:&Hblﬂaﬁdd with a dopaffie’ precursor, stich- _
PCT/ EP98 /asig\@gopa and/or a dopa decarboxylase rnhrbrtor such as carbidopa or bensgrazrde ~in

whi ch R &l cotmsindtionrvith @d@a@ﬁnéregémst eeémaereﬁrpeee or'ih EbmBingRGAMd Of
Formul a | is a leavin rou&q‘for ‘exanple-a -

hal o ‘suclf® V}ﬁgﬁ %—,%eth)gms;ﬁrasq-\;pggmrs suqrbasrtplcap.ope orentacgpie | ‘are as -

herenabefore defi ned, : at a. terrperature in the range 0- 200[err]C in the _

“Processes for the preparation of compounds of Formula I erI now be '
) descnbed The processes may be perforrned on an rndrv:dual basis, or by muitlple _' . |
| parallel synthesrs, also known as Htgh Speed Analogurng The processes are ;'
preferably carried out at atmosphenc pressure o

20 | | - DR |
o - Compounds of Formul_a I ma'y h_e-:prepa_re:d by heating a compound of Formula -
N—R R
S P cocr-ua s—-{ )

RR

in whlch Ar Ft,, Rg, R3, Rs and R5 are as herembefore defined, optlonally in the _j g :_ -
presence ofan acld for ‘example acetrc acld at a temperature in the range O—200°C

. 'preferably in the range 20-150°C
- 30 :

. : Compounds of Formula Il may be prepared by reaction of a oompound of
.Formulalll o _ '



pres_encebf"'a'_'st)l'vent ~ for exanpl e acetone; pref erany by heatr ng. at a

‘tenmperature in - -the range 20-150[err]C. . Compounds of .
Formul a | %@hgé be prepared directly by reaction'of a - conpound of -
Formula 11 conpound -of Formula 1V at a tenperature iRCVERIS(043Ge

of O- 200[err]C optionally in the presence of an acid, for exanple aceti c

acid, and optr onal-ly in the pr gence of a solvent, for exanple -
et hanoI wi t hout isolation of the -15° internediate of Formula | ;.
.preferably by heating at a terrperature in the range - 20- 150[err]C

"Conpounds of Formula IV in which Z is halo may be prepared by reaction. of a -
conpound j@ivhichAFiLHra B4 aré@s hereinbefore defined, with avbompouhd,of Rpreutd [V Rl er r | and '
Rl err] are as hereinbefore defined, w th a hal ogenating agent, for .
exanpl e bromine at a-tenper a. recmcr-url\Lezran e 0-200[err]Cin t he presence
of a solvent, 25  for exanpl efet her or net- nol and di chl oronet hane;
preferably. at an - initial : 4tngrrperature of 0- 50[err]C, then at a-
terrpeﬁature i'n-the range 20- 150[err]C Conpounds of Forrrul a-
V may be i Gl 2 isPd RBARG Yrdiip, TR bRafSe daRl0 atuwhs trome] and Ar, Raqlmsalo/

anal ogous to those described .in the patent GB2098602. 30 _
ConpoundsRgpare-as nmralﬂbeiomaﬁelﬂ'@dp 6 patesopargture &t dhes ¢angen Qr?@g&;s ing ﬁlet hose.
descr | bedpfor LA a%b%a{?o eggmgle ac SR8 ngf%ra(t)ly E;?Bé%lrlaa altatemperature n Vo o

£ 98/ 41528 Presence o

PCT/ EP98/tﬂ48&@e20-150°c oo The “abi’ I ity of conpounds of Fornula I to .
“interact with dopam ne (DA) reuptake . - ‘si'tes-has been denonstrated for
t he - r}Poducts of Exanples” 1t05bythefollovv|ngtest whi ch '

det er mi nes theoahplmrrds & FEraRo Vet hremtr&rptapbredpam byl pgadtich ioh avi tro.

5 o Strrag trs ue. fromthe . bég & arles River rats

vei ghi ng °PHPoyng °E; °'m”'a”vl%lg‘ 3, CRTRRAYAA © °"i"?t’l? eat(ﬁ)tﬁﬂ’pﬁmﬁﬁ/l"h erage

(1: 10W Vv)ofugoerch dsmfoﬁauydrnl lhenpresédcenof an acid)<iok leRample! Actiengw, i dndli ameter -
_bet ween nort ar. and pest | 5mm). Nuclei and cell - . . debris were rem)ved §

by- cent r idpiigualyon the p!Lessooe gf asolyprsy fqexampleldhmqtuw@ut isnlationeof the
(P1) 1\965 :Hteﬁﬁééﬂﬁdoraffdmlm IF e syh'a {; rfé%tlﬁ ?élnﬁéra feflp% hngd err]C -

for 10.m nutes. osorra Iet (P2) was resuspended in
 Kr ebs- HerRP=150°C. buffer o (equivalent to 4 2 ng wet wei ght of | :
tissue/m). o Crude synapt osorres were i ncubat ed in a shakr ng

“wat er bath at 37[err]Cfor 15 _
S - Compounds of Formula lV in wmch Zi is halo may be prepared by reactlon of a

. compound of Formula V.
o2 o
' Ars CO CH R

_ o Ft R, . _ _

_ m whlch Ar, Ry, R., and R5 are as herembefore defi ned with a halogenatmg agent for:_ o "
_ - example bromrne ata temperature in the range 0-200°C in the presence of a solvent o
25 " for. example ether or methanol - and drchloromethane, preferably at an . mrtral :

o temperature of 0-50°C, then at a temperature in the range 20-1 50°C ' o

Compounds of Formula V may be readrly prepared by methods descnbed m, or 2
. closely analogous to those descnbed in the patent 682098602
. 30 ' O
| Compounds of Formula la may be prepared by processes analogous to those_ |
_' descnbed for the preparatron of oompounds of Formuia 1. '



minutes. Aliquots (150[err]l: equivalent to 0,625 g wet wei ght of"
‘tissue/t.ube) .were then 15 added t o: tubes cont ai ni-ng 275[err]| of.

Kr ebs- Henselceésrassd f er and 50[err]l of:. ‘Kr ebs- Henselei t” ﬁgﬁ?g S otal .
upt ake) or 50[err]| .of test corrpound (10 concentrations rang 6% 80 11

10[.err]M.) “or :50[err]| of GBR 12909 (10[‘err] M- non- specific uptake). Uptake o

was -i nitiated by - the addition offg25[err]l of freshly prepared

[[err]H]dopam ne. (2.5nM,- foll owed by vortexing . and.was continued for - -

5 mnutes at 3?"[13%&@ df @oﬁb&m’?ﬁ%‘ﬁ@ﬁmﬂ@l & mt@?éof‘wrtl?@opamlne (DAgreuptakUpt ake
~was - term nated- I"'tration: under vacuumthrough Skatron 11

filters uSitashas tseatqeawnet@trd fos thesrrodycts pf Eraém'e% fe5bidne iliewiad to§tth 8 'm

i ce-cold which defe?r'nldégtheﬁﬂ'tf@%%oﬁhd&lﬁﬁnﬁﬁﬂﬁfpaﬁﬁ tAIE A vitknched (i nt o
vials, scinti]lation fluid added - and radi oactrvrty determ ned by

'I|qU|d sci ntii I'l'ati on counting.. 25 .- The ability. of ‘conpounds  of

Formulga | to | BhahdGss ﬁ&nﬁn&u&rwtmmetmréxne@nwer rats mrdgﬁ-)g fswsoibe SI tes

‘has been denonstrated for the gro ducts of gy
fol | owi ngwasdomagienised;dn ierfole8-32Mesuamse; (1y1WV)c¥ﬁ‘ﬂ936rfB§t°f rivem FQS‘P[' 5 HT

upt ake i Ngggtig (drﬂé'rérfc@ in Q@ameter between mortaF rdﬁatﬁéstlé? Qférhﬁr?' Ndc?e? %ﬁdfr!eﬂm the
brai ns of mal e Sprague-Dawl ey rats (Charles . Ri ver; %b range
¢ P

150- 250 gsfebrr;swerermgeme% én cenfrifugationoat !, $003a Nt 48€ fers to mmlles ellet” usi n'g'

pesti o P simpaiiding st ”ere”ﬁ@ﬁiﬂ%%@?@*’%ﬁﬁ%ﬁﬁ@%ﬁ‘%f33&rcsn o
at - 1, $§0 Wh@tcrdtﬂé? 'syhdptégimal pellet (P2) was reéN@p@ﬁde@lﬁQ&rebs-Henselerr buffer a

- 'PCT/ EP98/.01358

10 m nute Wﬂb@%%ﬁ%ﬁ)w‘%&%%%%{med and the supernat ant"'centrl f uged .
“at 28 000 g at -4[err]C for 10 ni nut es.. The crude synapt osomal pell et

o) s o o “BAE Srpiosombd e RESEET R sholt e SEB BUEE r 1Bcoiac o0
in a shakifguyet rubet(hsgn e’r?é.i\ﬁrehlw ghtﬂ-ngwetwelgrﬁrbf‘itgsﬁé/tu mr@ih%n(iSO .

[err]l; equivalent to f tissue/tube) were then

;added15 o] addmistodnlnrisaomtarrmgzmm efKr}abs-blbnt’eimblwﬂde and Be;dtof Ktﬂb‘selﬂermetertSO _
[err]l. of it buffer (fota ut or. 50 r’r)M of test
Conpbund PRST el Jptae) Po ook o6 st fgmmeind (18 SpessibelorLmrpngdias APtk or 50

I[ﬁ:‘”!itg; ﬁ%%%% 4%5@ errﬁ&%éécﬁr g@&] 5?LPG§§§§E%[F@§1&?F|{5 HT (2

nM, foll thseatidnt;on of 25pl obfres!w plgpanddamdeparmne (2&wid), ffaliowedrbynedrtegingt :
37[err]C|n the s wat er. bat h. s termnated by . -
11 trat | oA HASFOVRLER T BTFBUGR SLREGTE RO SR Y usi ng & Skatron
cel l ﬁ@rvester Filters vvere then.washed with 8 m ice-cold saline. The -
scored - filter .paper discs were punched-into vials, 'scintillation

o fluid added an¥riakei wag termingjed by fﬂmtoer YAdes yagyum ithiough sSkayon| 1H86on
~ counti ng. fiters using a Skatron EBIEhaRE&EE Y Fﬁ%r&@gﬁom@ﬁﬁwé%ﬁeg %iﬁ“ﬁ Gl rce-@oldnt eract

"~ wiith noradrenallne(NA reupt.ake sites .has been denobnstrated for the -
~ products StiNey e %@’ef} fitter papgy ‘?Wé were punghed, it vials, tseiptiliafien duidrddedni nes

the abil] Bid ﬁ&dn&déﬂ%ﬂ%(&mkﬁd'b?*ﬂq@dhmﬁmlaﬁd{@dlﬁrhh@e 20 - upt akein vitro. -
_' The abllrty of compounds of Formula 1to mteract wrth 5-hydroxytryptamrne-

_ 5-HT) reuptake sites has been demonstrated for the products of Examples 1to05 by
the followmg fest whlch deterrmnes the abrlrty of compounds to mhrbrt 5-HT uptake in
. 'V’tro ’ . . . . . )
30 - _ _ _
- Fronta! corncal trssue from the bralns of ma|e Sprague-Dawley rats (Charles
i Hwer werght range 150—250 a) was homogemsed in ice-cold 0.32M sucrose (1 10wWN)

. using a motor dnven teﬂon pestle (dlfference in drameter between mortar and pestle

| '.__.-0.5 mm). _Nuolel .and cell debris were removed by centnfogatron at .1,__500 gat4°C for



Front-al cortical" trssue fromthe brar hs of male Sprague Dawl ey rats :
(Charles .- ‘Rver; weight range 150-250 g) was honogeni sed in ice-col d '
0. 32M sucrose (1:10 W/v) - using a nmotordriven teflon pestle: T
(di fferencWO 99/43528met er between nortar. and pestle 25 ° 0.5 AOI/ERSOLISE and
cell debris were renoved by centrrfugatron at 1,500 g at 4{err]C for- )
- 10 m nutes. The pellet (Pl) was di sc%[ ded and- the super natant centri f uged.
at - 28,000 .g at 4[err]C for: Gutes. The crude synapt-osoral -pellet
(P2) was resuyspended - - jn. Krebs Phgsrol ogtrhgasl buf f-er (equivalent to-

16,7 my v MRttt bre peliel (Bhvwes discpyded and uppimatant \reRkYsedngls. wer e
| ncubat eck&@ga% sl fBlgt RirffesPahb cﬂ.lde%gﬁﬁﬁtéﬂog'lél aelle@ﬁ’Z) was reslisB

ded
of- trssue/tube) were .

~Aliquot's err]l; equivalent to

“then | inKrabdederiseleftibotier (eqcmaiemnmgamwptwelgttt obﬁssme/eld)s Physi ol ogi cal L

. buffer and 50 [err]|l of Krebs- - “Physi ol-ogi cal buffer (tot al ‘uptake) or -
50 [err]l of ‘test conpound (at 10 concentratr ons. - ranging from

10[ er 8] - 10[ er r¢rhve (slyna';ﬂos[oa'res]Werefmmhbaleprtma shakr(tg(in[aterrlja‘tm ahGWCSturclrSf ic
upt ake) .-

PCT/ EPOS/Mminales. Aliquots (150 rwpt%ltfe'%? 1- ﬁrmgawewwtpﬁgssyeertewrsth% [er (]l
of f res“'a)&d&getBa{uBQs [c%)ﬁtﬁlnlrlél 2% %go?'l&la élﬂeﬁée‘r'le uffer .and l{r -
na. was contl1 nue the S

vortexing a mnu err] |ng
“water - batl-lhnsblettebkrﬁewmaltuptamepe:t S0ply tdst bbmp:burﬂr(awmarncemmm; tanigingd h
Vhatman GF/B: - filters using a Brandel cell harvester. Filters were

then vasH@m d0tHr164M or §8- i Afeimsldinesd 0FMe nomrseedificovriake)i | Uptakp 488 di scs :
- vere g a‘i@tl%leé' ?lqtlgrlta?d%lhoﬁcdfﬁd Lxl 8f trQ&&L%laﬁQre%dﬁﬁlé l@‘FQz nM), fé%q;ea ivity

~determ ne scintl | On* Co or-each of the
dopami ne vbﬁés}mgllfénalkﬁas conbisbddsy s Wﬂhmtrﬁ°65t Mbhalmgitvﬁter bath. aSptake -

- noradrenaline (NA)- ugtake I nhi bition tests, the: ercenta(%e i nhibition of

~ speci fi ¢ W& terqatad: byfhiltatien tyndey Yeamm itorgheh \Rkatrom 13 (R dillerst vine ach

‘concent r aa@én @Il h&rgbste0 AR Were then whsﬂﬁdhklfhl 83r'ill iSeLcE Salivd, erﬂd‘&:ﬂrelélf oduced.
: The concent ration _which gave, 50%.i nhibitig p ﬁ cific u;)t ake:
(g er r ] )litGR BaRRNt ‘?;l?‘r?etﬁ'e'ler PYAchRE intp Vals, sginti ?tl‘?ﬂrflb'fd( F o BRd ragie

- then gal Cdeie?ﬁﬁtedt@llﬁgrdtdémnﬁaﬁbﬁ‘db@mn§5 o o Jerr] Kerr]"

g _ 1+([I|gand]/Kn) 20 in whrch[lrgand]
is the concentratron of tritiated | igand used and Kmis the affinity of
_ tBe upt ake s :c thef abiityhst dongpods Bheokthealar] to\/mtelrr{lﬁﬁ vﬁthlvhorfaatemanﬁﬂ(m tEe
~ above tests for [ 0 C the -
il pr JHRIEES sfesctas poers dampitiged 10r g Sk of B L S B 01
" bel ow. Vablioedngn test nwtalcts defernines ethé rebtlnerwe:otnpounds tibemll:lltl ﬁahdmhalmenl ess

ot hery ¢ prat%'sr,tr%d _25 S T T meE

_ Frontal cortlcal trssue from the brams of male Sprague-Dawley rats (Charles o
B _.Rrver' werght range 150-250 g) was homogenlsed in |ce-oold 0.32M sucrose (1 10 wlv)' K
L | usrng a. motor drrven tefion pestle (dlfference in dlameter between mortar and pestle_ : .'
25 '. 0. 5 mm) Nucler and cell debrrs were removed by centrrfugatron at 1 500 g at 4°C for '
10 mmutes The pellet (P1) was’ dlscarded and the supematant centnfuged at'__ :
B 28 000 g at 4°C for 10 mmutes The crude synaptosomal pellet (P2) was resuspended
. _ m Krebs-Physrologrcal buffer (equrvalent to16.7 mg wet werght of trssue/ml) '
30 - Crude synaptosbmes Were l'ncubated m a'shak'ing water batlt at 37°C for '1'5 L
o mmutes Aquuots (1 50 pl equrvalent to 2 5 mg wet werght of tussue/tube) were then.- -
B '-aclded to tubes contarnmg 275 i of Krebs-Physrologlcal buffer and 50 pl of Krebs- -
B Physrologlcal buffer (total uptake) or ‘50 ul of test compound (at 10 concentratlons |
--ranglng trom 10-11~1 04M) or 50 p] of desmramlne (10-5M non-specrfrc uptake)

Gler 1) l/vas )



Exarrple No DA uptake C s HT uptake NAuptake

9.2nM. .. . :120nM - - 34nM o _ L
Loant wossm;gagm M s
©9.5nM - 137nM 15nM o . B § ST
~5.9nM .. . 25nM S L AARM - The ability of =
corrpounds of Formula | to interact wi th-dopanmine (DA) reuptake -~ sites: ..
[‘ggt been %”&lshésa&@\%t@gyﬁg%g&ﬁ&d&%%% fééﬁ%'ref‘p%réd {sﬁlnzﬁadi’éfna‘isﬁs d d" I'owi ng.
PCT/ EP98/ @fjSfoliowed by vortexitg)iahd wigtcoRFuRaSIol Bammbidsi dt\37¢C i® maoehmtsg to

di spl.ace the standard 1igand, [&err] H] GBR 12935, . from dopam _ne .. -

reupt ake saterdath Uptakewas terminated by filtratiomupderivacuym throughy WoatmamGhEhi ns of -

- mal e Ohar Iy Tigii of mfd%ﬁeﬂmamséﬁoﬁé@&we% thétﬁﬁfm&ﬂbsﬁﬂrdefbdée cold -
0.32 M sucrose. using a notor driven tef : o
- sttoke§, salineipie smaecbfétet parier gises were plangddntp yials; sciptiligtiersiiuid w\@ed an '

~ supernat a Ridinki was resuspended i n- 0. 32M
sucrose P&dr&‘?c?qﬁé@ét&ﬁrvﬁéﬂathgﬁgem r'ﬂ?gﬁ gb g for 10.m nutes. Conbined.

supernatants were - diluted to 1: 320 vv/v vuth i ce-cold 50" rrMTrls Ha,

‘pH 7.4 25 b r
Dot aset oy o A B 00} gt OB (M |

pot assi um chl ori de

m nut es. FRE nasadrenaling (M) (uptakedshibition, iasism dbel perrentaoa m!aibmeo Ofrmvec ic Tr| s
buf f egg i Qlf:%@kﬁ%é‘tnéﬁ%ﬁ%@éﬂ&mﬁ?&alé@at@d for Qch%ﬁ?edtﬁtré@of%ﬂédrﬁp&ﬂﬁhf er

(1:320 w recentrif m _nut es.  The final
- pel let maé“h‘@ﬁ%ﬁ‘é‘ﬁ%‘deiedhe“ produwd rﬁhewsemtﬁtpewh@@?wé%tt‘hwon b5 ny . -
wet wei ghtsF@élfté uptake/(15) vadobtsiRed #8m thmﬂ}eat ﬁteymhm.ttoh Q:ohstaﬁt' (g -wasay. All

_,l-)

_centrlfuga ions were carried out at 4[err] . Menbranes (800 .
Lerr]l; eqlnsmeﬁl@htedusrmgﬂpfmuh\er ght of - tlssue/tube) were ~  incubated .
wi th 100 [err]! [[err]H GBR 12935 at' a-single concentration of 1-hMand 100 .-
[err]lgof dlStI|b§‘b wat er (total” blndlng) or . 100[err]| of .test. -
conpound (10[e8{‘] M or 0 [err]I of 20 mazi ndol (1-[errIM non- speC|f|c__-__j_:
‘bi'ndi ng) for -

-~ Menbrane bound radi oact|V|ty -
~was recovered by f|| @l?gtlgﬂ(rﬁ der vacuum: - ‘thr ough “What man G-/C - :
filters, pre- soaked ap 0. 5%po|yethy| enlmne usmg a_-
" 20 - in which [ligand] is the concentratron of tntrated ilgand used and Km is the aﬁ“ mty of- .
S ) the uptake site for the trgand The K values (nM) obtatned in the above tests for DA,
© 5-HT and NA uptake mhtbltlon for’ each of the final products of Examples 1 to 5
_.'herelnafter are given in Table 1 below.. Values are. ‘means of three rndependent.. s
determrnattons unless otherwrse mdtcated ' L '

25 S S TABLE1l e -
. ExampleNo. | DAupiske | SHTupiake |  NAuptake
| .3... — __79n'M'-'--; -_fgs'nM - — 22nM '
-~ _4__."' T esaM | term - - 1'shM'_ |
| '_ s . | seM  26nM ] sdnM )

~ "The abtlrty of oompounds of Formula | to tnteract wrth dopamme (DA) reuptake o
: srtes has been demonstrated for the products of Examp!es 6 to 76 by the followmg test -



Br andel : cle.II harvester Filters ver e. r api dIy washed W|th 16 of ice- coId
50 MM 25  Tris-HQ, pH 7.4 and radioactivity deternined byllqwd :

scintillation countlng(2 m ~ Packard W Col d scintillator). '
The abil'i t WP #8%ounds of Fornula. | to interact w.th 5- hywmrﬂsﬂpsﬁm ne
(5-. HT)  reupt ake sites has been denonst r at ed for the products.of-

Exarrpl es 6 to 76.:hy the 30 follow ngzéest whi ch deternines the abi ity of
conpounds t.o displace the standard ' I|gand [[err] H par oxeti ne, from
. 5-HT reuptake sites'in vit ontal cortical. tlss[_%le from -

“the br ai n¥hish %?@"Gﬁa‘?‘?é?'“ﬁi Qfé‘P"lP&t‘%dst@l ‘éjﬁ?"ﬁ‘? the standgrchligang i

- homogeni s ¢gads) HokEddphfindreaBiakd SteaT®pBa( 1130 W v) using a Ki hematic 35
pol ytron (speed settlng 6 for 30 seconds) and " centrlfuged at 1000 g for 12

m. nutes. - - WD 98/ 41528 -

PCT/ EP98/ 01358 gtriatal tissue from the brains of male Charles River rats weighing’ 150-&30 ~ The
_supernatant was stored on ice and the Q V\%i resus ended in 25 M
sucros® ( Wasdomogpnisad iniemceld e it %Hc“gsfo §Q WM ysing 3 neter devenhietien

super nat aF&&!e (12 stBkés, IdaNpRf) 4r berdififigel vatvi boo 'ngbrCm dmﬁ&teéﬂ\/' ThéS HO
pH 7.5 (a errL“) cont ai ni.ng é mMV sodi umgh gﬁ@ﬁ

pot assi unsepRpRtRgEWas rsr‘%'e%ef‘f‘%? ?”%H?f e Hﬂaﬁdﬁé‘deeB ed iny GB%""@ef or 10
m nut es. 180 Wieudrd Béhtﬂlﬁbé@ht mgrfesmmndes lerEthéHVsrBdrﬁatants werbuf f er
(1:100 w/v) -and -recentri fuged fi.mal peIIet_-

ves " s 00y oo SOSPILTHHCL G 7P £6°C) SoBARIG, 800 e ght
of Ui g§Ueidfh)sofitfh chioride af«rg %W‘f‘l‘ Y:hﬂoﬂd& *arn@bmﬂérpan@esam; lat -

centrifugations were carrie anes '( 1000-
[err]] eqdP@@Pentortl® rwnwtgsWe'thevres@mg pellet Mestremmseqed/\en@ mi of 50 mMubat ed

th 200 t L M and.
. \éVIOO [err] Ihﬂgrbhhe; ['%ngsdtd? Iré(?devf/g (a)‘?'ﬁ'ﬁt&gl ndi W %Bppe%% Frﬂgf tggt
. conpound &A@ [recentriiged aﬂdmoq_)@grﬂari 1Q)fnmutes The tflaakxmﬂahwéi rgsespgrided in. .~
bound
oG oner 1 ST, SE4 Mol Jadivll o 125 v gbfiots o, fapoerm Ay Hhgabo
Vhat meh Cifhrﬁeﬁnatdtphﬁhablnd@rgaasBa;aMe:lenm&Jgatrhm weﬂimmed-‘odtae#‘*c were rapidly.

washed with 16 m ice-cold 50 nM Tris buffer and radi oactivity. deternined
by liquid scintillation counting (2 m Packard W Cold sci ntlllator)

20 The - amém&ranéd (SOUTRR vaRint’ E@H%Hg’:lvdet twidigHt Lot T tR@liemibel were
nor adr enal i ne (NA) sites has been denmonstrated for: the

product s Wuﬂt&ﬁw@s‘m@ W 6J H%£B¢29%at a smglequtnpewamgn ok 3 nManct oGl mi nes
flerey :—li gl SR ohBd) 38, 851 WC O el MRy (10% M\ ?‘2" Moy

Frontgd) cgfgzma@l (ﬂgmsn&,.gge@m;bm@mrm,ﬁhmbc Charl es River: rats wel ghl'ng

Membrane bound radroactlvrty was recovered by flltratron under vacuum
through Whatman GF/C filters, pre—soaked forth in 0.5% polyethylemmme using a
E Brandel celt’ harvester Frlters were rapldly washed with. 16 mi of rce-cold 50 mM
25  Tris-HC, pH 7. 4 and radroactrvrty determmed by Irqurd scmt:llatron countmg (2 ml '
_ Packard MV Go!d scrntrllator) N

- The abrhty of compounds of Formula i to lnteract wrth 5—hydroxytryptarnme (5- _
HT) reuptake sites has been demonstrated for the products of Examples 6 to 76 by 1 the
30 . followrng test which determines the abmty of oompounds to drsplace the standard
. hgand [3H]paroxet|ne from 5-HT reuptake srtes in wtro -

Frontal cortical tissue from the brams of male Charles River rats werghlng "
o -1 50-250g was homogenised in ice-cold 0. 25 M sucrose (1 :30 w/v) using a Kmematlc
- 35 _polytron (speed semng 6 for 30 seconds) and centnfuged at 1000 g for 12 mrnutes



150- 2'509 was homogeni sed in i ce-col d 50 MM Tris- HC pH 7. 4 (at 25[err]C)

contai ni ,ng. © 120 nM sodi um chI oride and 5 nM. pot assium-chl ori.de (Tris

buf fer; "1- 60 W/Vi using a .. Kinematic. pol ytron (speed settl ng 6 for 30
seconds) - aNHOS¥AIPBf uged at 40,000 g for 10 mi nut es. TW@T@Pﬁ&ﬂtﬁiﬁant

was discarded. and the pellet rehormgenl sed |n Tris 30 - -buffer, 1:60 Wv, .. -
_and .centrifuged at 40,000 g for 10 m " This step was repeated - a-,_
twice nore so that, in tot al , the brai€ tlssue was hom)genl sed and .
centrlfug four - fanell t. was resus Ir?%

Tris-HA , ?URF"E%tﬁf‘tar n’g}°’9§0°“ ice an ?fnY”é’hl'S?‘fsB@ 50 ggt assi um
chloride (spgrsedh eotw/t/paﬁ&cémnmgédm' b for 10 minGfest camurné&is): é:ndtamsed

‘inmediately in_the:binding assay. Al ce ntrrfugatlons were 35 - perfornmed
‘at 4[ er r] @yere diluted to 1:100 erggpergqg §0 MM Tris-HCI pH 7.5 (at 25°C) containing -

PCT/ EP98/ o
embr ot Y83 sodum oncrde and 8 mM potesgium chioride (T buffen) and csiffuged

i ncubabed. ati40:000g [fer ¥ Iml[itﬂtetsr]TIHPrrB%‘dm P#@tdfasaf%ﬂwnéeédhéﬁrmfﬂaﬁl%n of ~ .~
0.6 nM Id |
1.0t o o 030 i v Bl 11
'non- speci fresuspiendédin 59 mMzr riR butfeméeeuwlett to 2 mg wet weight ofr\ttsm/mt)ea und |
radi oact ' g% Mﬁt%dfa‘?&? éﬁ(h?% rtdYncgf eHs& aAﬂ gg{t_oq\é%éw 'r.(amed ouf Q{ wh Skat ron.

11734 fi S using ron arve were rapidly
washed wrth i ce- cold 50 MM Tris-HC, pH 7. 4 cont ai ni ng 120 - rrtvlsodl um

e a0, eme MBS ”gq%%f%ah?‘a 2 e e Phich R 38%9??%@”&%
Packard’ Wncﬁé&lat% oo P AP Pparoxetine at a single concfrﬁéti&?&ﬁbd’ﬁM%@%Oﬁﬁ%f s

nmeasuring t |ty of. conpounds of Fornula |. di spl ace st'andard
| i gands frdnstileldpeatene{to@dbﬁbmdlﬁg)hydewwrgfpteatncnmppﬁnd—l’[)O‘ZM)d ot 200 pui of S

nor adrenal ine (NA) reuptake sjtes e percent age ‘di spl acenent of -
specific- ctalopfagn ﬁHPMgRB‘P‘SP?‘f' q%{?‘@tﬁr}lf?b;aﬁ&!tﬁé ‘0 err]M test -conmpound was .
cal cul ated. in-the follow.ng way: . .- Firstly, specrfrc bi ndi ng of .

tritiated Ilgand in the absence (A). and presence (B). of test - ~ conpound
" was  ddPer i ned:Membrane bound radigastivitys was desqvesenby fitration under vacuum ~ " A

(dpm = Tahmhg h wdamshr{ TS fiteQUbirgP8 Brahde! Wel diafgbstef DFlters wafe ralphuly | he
presence of . % lfll Hoc[e L]I\/&
: ed with 16 -cold 5 mM Tris buffer and radroactrvtty determmed by Itqwd
' scmtxllatxon countmg (2 mi. Packard MV Gold scmtlllator) " - -

20 - '_j':_ -The abxllty of. compounds of Formuta | to interact wrth noradrenalrne (NA)
o reuptake srtes has been demonstrated for the products of Examples 6 to 76 by the :

) '__followmg test which determrnes the. abthty of compounds to dtsplace the standard
- -lllgand [3H]msoxetme from noradrenahne reuptake sstes in wtm _ SR

. 25 o Frontal cortical tissue from the bralns of male Charles Rtver rats wenghrng _'
150-250g was homogemsed in rce-cold 50 mM Tns—HC! pH 7.4 (at 25°C) contarnlng”"
1 20 mM sodtum chloride and 5 mM potassrum chioride (Tris buffer 1:60 WAV) 1 usinga - B
Kmematrc polytron (speed settmg 6 for 30 seconds) and' centrrfuged at 40,000 g for .
- 10 minutes. The supernatant was drscarded and the peflet rehomogerused in Tris
30 buffer, 1 :60 w/v, and centrrfuged at 40,000 g for 10 minutes. Thrs step was repeated -
twrce more so that, in totat the braln txssue was homogemsed and centnfuged four .
~ times. The fmal pellet was resuspended in 50 mM Tns-HCl pH 7. 4 contarmng 300 ,
mM sodium chloride and 5 mM potassrum chlonde (equwalent to 25 mg wet wetght
of ttssuelml) and used |mmed|ately m the blndmg assay “All centnfugatrons were
35 performed at 4°C. ' : '



B
_I_h((adgn'zacI f B| ngl ng at lo[err] M (dpn') - Non- speC| fic. b| ndl ng (dpn) R
1ne p30 i fr:helnngl)zgeﬂ tjrt[tl ated 1|i gand in the presence (B) of corrpound .
_ _ e 0 -a percentage of 's eC|f|c bi
P Fndi, ?:%IE%98/M3§%I ated .

ligand i nwbheupdsence: (A) o
. f.. compound:. -
bi ndi hg at ~10[err]M = 0 iy B ecific
PCT/ EP98/0135[8 ,] =B (dpm /" A (dpm) x 100~ \2/\15398/41528
_Iggtpercenégge dlzplacenent -of specﬁﬁlc blndlng of trttlated t|gand b the
“per cent age SWEOUP (10[err]M was then obtained by subtraction of they :
ge specific binding - . in the presence of conpound from the

' percentage speci.fi.c bindi o
e the moxi mMQ?rbmeﬁl ndi 2‘95‘?9“&"&[}2' gn@/g vodt wetght @fomsﬂembe)mwh i s taken

10 = - e
coven’ | dhcalen wiy ‘pﬁ‘tgf*pgﬁ;goﬂahm ung smgtelatreentaﬂon of 0.6 M and 50 BHte Ve ues

_ exanples 6:to 76 5
fgg(r: |e fS |e C?pdr ‘gg {Y;gggmoﬁtrbmdmg)mt 50 }d&ﬁ@%?"@?’é’? ﬁﬁ"gef gég&ngoung I"g{r)t‘d '.
from 10 4ehte‘f,,b onl y. N A refers to < 50% d| spl acenent .

- TABLE 2 (1 p,M non-specﬁl;ﬁ§ inging) FQS o
gdty o Membrama bound rachoactwrm%as recovered by frttratllo&ﬁﬁr{ﬂer vacuum = - A -
| 5702 _ 'through Skat?orﬂ’ 41734 filters using a Skatron cell harvester. Filters. were rapidly - B -985% o
| |1§\ ~ washed with icea@old 50 mM Tris-HCl; pﬁié containing 120 mlt? cHORMA chioride 53%
‘and 5 mM pé%és/&m chioride (wash $8fting 9,9 ,0) and radtoac'g\ﬂtyo determlned by gif o

_ 103@G° u
o - hqund scmttllatron countmg (1 ml. Packargm Gotd sctntrllator)

For each of these' tests measunng the ablhty of compounds of Formu!a 1 to g | )
S drsplace standard hgands from dopamme (DA) 5-hydroxytryptam|ne (5-HT) and .
"'1'5_ - noradrenahne (NA) reuptake sites in vitro, the percentage dlsplacement of specxftc L
blndmg of trmated Irgand by 10 M test eompound was calculated in the follownng way' -

_ I'-"lrstly, SPectfic bmdmg of tntrated hgand in. the absence _(A).and -Pl'es_entte (B.) ‘_’-f te_s__t_ S
e compoundwas deterrmned s : Lo . DI
In the absence of compound S o
- 'A(de) Total bmdmg (dpm) - Non-speclf‘ c bmdmg (dpm)
- ln-the'PreSence'_'of:ccmpopnd'(t..o;sM): e o

B (dpm) mdmg at 10° M (dpm) Non-specnﬁc bmdrng (dpm)

The speclflc brndlng of tntxated Ingand in the presence (B) of co'm‘pound was ' o
30 therf'l:cnverted toa percentage of specmc bmdtng of tntrated hgand in the absence (A) ' |

- of co_mpound

% Specific binding 2t 10°M = B (dpm)/ A (dpm) x 100 -
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.The types of actrvrty shown in TabI es- 1 and 2 are. |nd| catlve of corrpounds
having utility in the t reat ment of" the ‘stated i ndi cati ons, partrcul arly .
‘Parkinsen:s disease.. . Conpounds of Formul a 1 mey have an i nproved
phar macaol o@’ﬂﬁ&!‘ﬂﬂﬁofl le over 5 corrpounds ‘known in the artPCI/EP98/01358
The .invention-is illustrated by the. foll ow ng Exanpl es which are given by
way of - . exanpl e onIy The final product of each of these Exanpl es was.
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e and 1nfrared spectroscopy

o _.EXa_rnglet__

_or more of the followrng procedures hrgh performance Irqurd chromatography, o

Lvent s
3, 4-

elemental analysrs, nuclear magnetrc resonance spectroscopy. ‘mass spectroscopy S

Methytmagnesrum rodrde was prepared under mtrogen by dfOPwrse a d di mon of ._

a soiutron of jodomethane (93 89) in ether (100ml) to. a strrred suspensron of .

.magnesrum tumrngs (15 g9g) in ‘ether (100m|) rnrtrally at ambrent temperature then,

" ‘when the exothermiic reaction commenced at reﬂux temperature ~ After the addxtlon -

20

~ was complete the mixture was stlrred for 30 minutes, then a solutlon of 1-(3,4-
__drchlorophenyl)cyclobutanecarbomtnle (100g) in ether (80mt) was added dropwnse at .

- ambient temperature The mlxture was strrred at reﬂux temperature for 3 hours and at

‘ambient temperature for 16 hours.’ The resuttmg solid was collected by fi itratron -

_.'.wa_shed well with ether, then ad_ded_ ln _portlons_to_ an rce-_cold_ _rmxtur_e of _w_at_er__(400ml) -



di chl or ophenyl ) cycl obut yl ]'et h'anorié as a pale.yellow oil (40 29),
156-164[err] C at- - 0.8mbar..  20. - - A solution of. -

i m dazol i one (4.5q) |n acetone (750nm) was added-
| Z gilo'gs/%lrséﬂo rPeT?EP9?/2%35§

sol ution 1-11-(3, 4- d|chIor0phenyl)cyclobutyl]ethanone

acetone | (125n1) then the stirred mxture was- heated under .refl ux. for

10 m nutes, and ; allomed to comggc)anblent tenperature. The resultlng
- solid was coIIected by filtration, washed . wi th ethanol (50m) and

~.dried in cuo at 95°C
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L[ 1- (3, A6 laﬁlet?d&@rﬁ’re)’ ORI exgracts yere giied (SO, and the sovert

-y1't hi 0) etyggnopgnduedr olr asicoe ( SThe i mesiduet i waacuctfttlezbnlO) %i% Helét@d’under
fl f |1 t Th '

Lol verk | aienorpnpeior P bneaRoR. A, A ooh” ATRERBY AROEIS T e

anmbi ent  tprgeeioamisarf or 24 hours, and ' the resulting solid was
“triturated with ether (50nt) coIIected by filtration, washed Wi th

‘ether (50nm ) .and dried in vacua at -50[err]C for 3. hours to give 3-[1-(3,4-
di chl or ophenyl pc¥glfibnitaf! bromife c(no.gdtl)oumdiz{tlm'pme!hdo]et lﬁoaﬂblveas lﬂﬁéﬁébr om de

R SZ / 425235dropmetoeve§ ?3'5' lqou(rs a? %-15 H(]; %ndgr%rggd'eﬂ t%ra[ .];tﬂ;red solutton of 11 —(3 MO
PCT/ Eﬂ98/ Qlélaéﬁ)phenyl)cyclobutyl]ethanone (47g) in a mixture of methanol (75m§0 and

._1 (4 chI o ¢'85'R§?W?t5‘e% 15’58? ﬁ@%ﬁ%gﬁ‘i"ﬁ  yas Eg@gle}e Itt}]e mixture was stlrred aC}rrl') s
. added at. éﬁtblelﬂll( tbRpBRIters Ufoe 25 ceurs)i theogmure&emtdl@ceﬂvﬁiﬁt d§°@f6')st f"l"'Ped .

re o TR B oag B st bRy, (51 SopheuRAC (1 on

Irre ux temperature for 3.
hours andtlﬁ caﬁ‘lblrﬂﬂt organlc solatigrer wera avaisbed o@itth aturatedhaqueoys| goHYMsolid | -

. by filt o
bort | She  PySfosY ohitehEl seion (85 AmiFala water (106} dFblizcachamiel o
hydrochl ogbiems rémioldd .in Vaeud. e%btreuguertwasldietlllﬁdstosgllle rzetzromo-‘gsl[ &4 Cfor-

~h h | ed
e Slbehoh il g 4 G vl B 3D, 152 P igpEed o

water (3 ggmbarX 200m ), dried (MySerr]), and the_ sol vent was rem)ved in

vacuo. The'resi due was ~distilled.to give
S 1-[1-(4- chIorophenyl)cyclobutyl]ethanone as a brown 0|I (1 98 1g) 15 b p
-95-10@herr] C. ata QoidiieiPsf-imidazolidine-2-thione (45¢) ar etétome GBObﬂ)ommadd&;Bnla)

oo L?e"él‘s"otiﬁg iz bror g gAY fprsousRele Rt b A aidsiéd o
. chl or of or 25 IheRN theMBtirRat flixt(ré3WaS Jheatts nndére redidsi for dO mimtenn@idte, the
7 et g,t e owes oo 6 arabient TorparataP el Vil ol Wob heielioty o: then
' - filtration, washed with ethanol (50mt) and’ dned ln vacuo at 60 °C for 4 hours to-give S C
B 25 11-(3, 4—dtchlorophenyl)cyclobutyl]-z-(z-lmldazolln-2-ylthlo)ethanone hydrobromtde_ R
- _'_'asawhlte solid (t6. 3g) m.p. 156—158°C | - L S

A stlrred suspensnon of 1-[1 -(3 4-dlchlorophenyl)cyclobutyl]-2-(2—tm|dazolm-2- - '
.' ylthlo)ethanone hydrobromlde (5g) in acettc acid (20ml) was heated under reﬂux for-. ' |
30 18 hours then allowed to cool to amblent temperature The solvent was removed in
o 'vacuo, the: residue. was allowed to stand at ambient temperature for 24 hours, and '
_ B .the resulting solid was tnturated with ether (50ml), collected by filtration, washed with
. ether. (50ml) and dried in ‘vacuo at 50°C for 3 hours to give 3-[1-(3, 4.
_ dlchlorophenyl)cyclobutyl]—s 6-d|hydr01mldazo[21 b]thlazole hydrobromlde as | a L
. .35 wh:te solid (4. 5g) m.p. 241-244°C ' ' o



with ice-cold water (750m). The product was ‘extract ed i nto di chI ororret hane..
(3. x 200m ), "and the conbi ned extracts were washed w th saturated
aqueous SOdI um “hydrogen carbonate solution (3 x 100n )  and water
(100m ), d?"toe%?"(lﬁ;’g‘*sq err]), .and the - - soltvents 7 renovRECT/EPIBHIISE -
vacuo, to  |eave 2-brono-1-[1-(4- 25 chl orophenyl)cyclobutyl]et hanone
as an oi| which was used wit hout furtﬁg .- purification,. . P
A sol ution of 2-bronp-1-[1-(4-chl or op nyI)cycI obutyl]et hanone (2 99)
acetone (25m) was added to a sol ut i on -of -
3,4,5,6-tetrahydropyrim.di ne- 2-'t hi ol (1. 29) 30 -in acetone (150n1) : then :
‘t.he. mxtuegam_g_fég"ueat ed under reflux-for 1 hour, and all owed - to caool

to ambi ent tenperature. The resulting -solid was coIIected by f||trat|on and-

dried in vacuo at anbient tenperature to give

1-[1- (4 chl or ophesyititiony of Ob-l(lfl-h‘hlbroBhenyl)cyc!obutanecarbomtnle (2389) in ether
(3,4,5,6- tetrah dro%\ﬁF mdl@x l%/llthlug% et hangne hl%/drobrom de as a 'whit
solid §3 mI) %atée; r(ée ?egat under nltroge overdp rg@ptggggghrred .
PCT/ EP98/ Qih%Eé’aI meth¥lmagnes:um iodide solutton (3M; 701mi). After the’ adrﬁibn was
A suspensi on

C Ior ¢l obut etrah dr o- . .'
pyri.m di n°9m9tef?ut57 & F?oW@s ﬁV&? ﬂ%/’dgee'%/ Reraiyre iﬁre?pé‘?‘éﬂ and) asagt nt ary'
'rra(rjmer t](c)ltédWrature foreomrdoemeabeumig sdidaaaewdneéteud (ifraBoR, washed et ed
under refluy

enper at uPh afien G Bied, L Podions da ¢ ﬁﬂv“@ue'x?trﬁeofsc TRt g
tritujat edondentraideydrédhibric)acida(1d. the resaitihg imiguroladistirrsa attcysPeqbned by

I Ielrr:)resglt SBQ r\t’\gﬁehnedcovc%[dvh éoe tahn?bler(t59em3eratgped d'rhg dpll uc\:/ta\(r:vg(s) ggtra%tmc)i mto

3- [ 1- ( 4- chichiopgrhethghg ¢3 & [260mt)yard e ?:onhbtmedrem’ébtstWerambl@écBwﬂv whaiey r(3 ni di ne

Y o O BoRD, Brbiibgsds. s i et BB o BORbE i deioe TR e WRE ) %

acet.one. ( 2stiled R gived i {4-chlaropbényl)cysivbutyljethatione lasda beovdh ohi(veg1g)l. 0g) in
aceto the m xture. was heated under reflux for 1.5
'hoursr']gana paPP @%?gogg‘hggp to anbi ent tenperature. The resulting solid

was col | ected by f||trat|on and dried in: - vacuo at anbi-ent tenperature" |

"to give 1-[1- (?st | @?Mt&ﬁﬁ%@ﬁ- é%fh m (%50“‘ Was added gropYise 3verm p.

i m dazolin-2-y 0 et anone € as' a

- 151-153[ eBrhars to a stirred mtxturerf 1s{M{yghbmhrenyMyclobutyl]ethanone (150g), '
' 1-(4-c nq,,ﬁl.éﬁ anone
- hyEir o(br om BﬁgF?wgy‘S’)‘ﬁw"g‘?g@w" é:;é'%lnner Sim &Ehoat ae X{:{h@leﬁ) gtég .
‘above0i nmidute wasislied arambigrtstenpanatite mfdefurtter Bihoutsp thenot wesidiytedhen = -
aIIowedt ie I ed|n"
Sacuo, 1 nath ool Wler @5BN. *Fhe BRIRE! @ sfradad it i ABronGfadfEX T 1"
resul ti ngze@'nt)damgheobmbtﬂedoemyctsrwcerealvaamd wWiths Beldrated aquedusisogliurer.:

et hehol o e oy PO RGP Felb o, FAF Ui aftna T __2.5._

vacuo ‘at ‘sol lvents remove _ n. . .vaeuo, ) . leave . z-bromo- -[1 4
' 25 __ chlorophenyl)cyclobutyl]ethanone ‘as.- an onl whrch was used wrthout further o

punf‘ catlon

. A solution of- 2-bromo-1 -[1-(4-¢hlorophenyt)cyc!obutyi}ethanon'e (2.99) in
'-acetone (25ml) was added to a solutlon of 3,4,5 S-tetrahydropynm|dme-2-th|o| (1 29)
30 .inacetone (150mf), then the mixture was heated under reflux for 1 hour and allowed -
. to cool to ambient temperature The resuitmg solid was cotlected by fxltratton and -
dried in vacuo at ambient temperature to glve 1-[1-(4-chlorophenyl)cyclobutyl]—z- |
(3 4,5 6-tetrahydropynmrdsn-z-ylthlo)ethanone hydrobromrde as a whrte solad (3. Sg)
. 'mp 205°C. ' '
35



.?Tﬁmttamaauue tognm. ' . o
. 4-chl orophenyl ) cycl obutyl ] -5,6- dlhydr0|n1dazo S S :
~hydrobronjde white solid ) - [2,1-b]thiazole

[2[ b30 [ 98??15%8 A sol uti On( éf 49) -m p 258 260[ er r] C PCTIEP98/0§5$-YTD|€

_ romo-1-[1-( 3, 4- dlchlorophenyl)cyclobut I ethanon ' o
-acetone (25m) was added to a sol utiag ofy ! ° (3 29)

. 3,4,5,6- tetrahydropyrlmdl ne-2- th| ol (1.2g9) in acet one . (150rr1) then o

the m xture was heat ed. undgr ‘P H.&hq(?épr%@l%é}@lébutyﬁ@(fi455-tetfm9md to.

cool to anbi eft tsé’ esu thn ol'i d was qo ect ed

filtrati gn,ﬂmh-z@rmaerbthamnmgmbmnm ecrtpremrpem gimilag B‘a"B?R/‘é’q%a‘[ 1- (3 4-

- WD 98/ 41 :
'PCT/ EP98 deseribgd above) in acetic acid (8.5ml). was heated under raflux for 16 hours then

~di'chl or o6 }&bﬁbloﬂﬁwmbr]anme(ﬁbeﬂa@'% Fb@ |59N9'éFr‘U§§/ rf?'n?tﬁqn'"z"iﬁuf’h 'b th |
gydr ogr o??g&éi was t\l'—}'F;gat d 1{%%8 dPthe223ulBh [s‘él’di Iwas collected b;) © .ano/ral\e
uspedsi Wasy! ﬁd’\' Jjﬂ qo butyl 3.4, 5 6-tetrahydro- 5

gm lma?| ?im?aﬁbht Washed tvammerr(gunt)ba deg o vago. at e '&PEEF'?#?’%‘“F% /
o ae&_(gfﬁlcr bgm,,@g@?;g)\m 8.7 ﬁ}dr&-sf-ﬁthiizbﬁ[ﬂ 2-a)pysimitine ed under

ref |ux fa¥e 16 ho Yo cool to anbient tenperature. The .-

sol vent WRsrdHEmIdRtGs Awkitesalid (810g), m.p. 2568€i due wa

s triturated with et
- (50m ), V@gthe resulti:ng solid was coll'ected by = flltratlon \NSSEE&
with ether (50m ), and dried in.vacuo :at anbi ent tenperature to 10  give

13- [ 1403, ﬁrﬁy%n%#_r henyl

2 gpeny)cyclobutyl] 67d|hydro 5Ht hi azol.o[ 3, 2-

Ex | ronide as a white solid (1-.79), 'mp 269[err][C a]pyrlmdln
arrp e 5. .15 - -A sol uti on-of 2- napht hyl acetonitrile gloog) and

. él ?TE'([jlh Slr ggf’g[}g&?ggluﬂén 44 9p-brome-1-[1- (4-chiorophenyl)qyc|obutuaethamm(
ni.trogen %ﬁﬁé?nez(m} wag 8"%3%\? ?,sgﬂ'%ﬁﬁ‘ %’? ﬁﬁgh%ﬁdﬁ{e g%"”&“ %gr) gé [aggﬂbhES:JEder
hydf oxi deg 1@6§9t9ihoenhh8nmomw£s Kidaten nderdetiixiot hy hawry Ao Aiewed % After
Il on was:.co t _
 Ganctied \yamhientiesipereiors L (oG B M S ligel B9 bR a*'?é"’“m B
. _gfiged_rhgn?aﬂbe an Xadrhliilé‘ntvvc’:tamﬁerattmaedo give - t-fir rpphq M@ %I i rat on
| er a S Wwa d T
l'ayer of inigazalin WhiopiREnas, 33%8’"“& %u%&gﬁ ?{mg)e' e ?)%ﬁq’?megu.s- h
wel | Wth et her. ALl of the et hereal -sol utions were conbi ned"' wa ﬁndwa_s_ od.
water (3 x - . 100m), and the STe ‘Mth
‘resi due Was triA ur SHERENRIONh 28 ﬁgjf t@ﬁﬁ‘?"ﬁﬁﬁ‘{ﬁ @9 -Egzyxgwormwe
was: cghl e SU|tln%so||d
o0 %&é ph?ﬁt‘ﬁﬁ)}e?}’a}:r{o\g% Qrbbﬂﬁtmgél@ dg i pebpared/iacumanier srmrlar tgithat describe
“used abqye)ﬁ%@cepg A g‘%ﬁ{‘)u&% E’léé\!ﬁ? Lﬁ\%leia re(mfxtfgr ?9lh'ogrs( 4ﬁen7 Qﬁowéﬁ‘td?h was -
. cool to ambrent temperature The solvent was removed in vacuo the resrdue was :
- tnturated with ether (50ml), and the resultmg sohd was collected by filtration, washed
- ' ; wrth ether (50ml), dried in vacuo at amblent temperature, _and recrystalhsed trom .
25 methanol. The resulting solid was collected by filtration and dried in vacuo at
ambient temperature to grve 3-[1-(4-chlorophenyl)cyclobutyl]-s 6-d|hydr01m|dazo—.

[2 1- b]thrazole hydrobromrde asa whrte sohd (1 4g) m. p 258-260°C

| '”Examgle4' o
30 - N _ . ST _
' ' A solutlon of 2-bromo-1 [1—(3 4-d|chlorophenyl)cyclobutyl]ethanone (3 29) in
o acetone (25ml) was added to a solutlon of 3,4,5 6-tetrahydropynmrdme-2-th|ol (1.29) |
in acetone (150m|) then the mtxture was heated under reflux for 0.5 hour, and
allowed to cool to ambient temperature The resultmg sohd was collected by

"_35_. _frltratron and dried .in vacuo at amblent temperature to glve 1-[1-(3 4-



A soI ut i on of 1- (2 napht hyl )cycl obut anecar bonl trile (48 29) - i n' tol uene
(100m ) 30. - was added dropw se under n|trogen to a stirred- solution of

met hyl nagne5| um i odi de [prepar ed i.n the usual manner from.i odonet_hane-' -
(22m). andmmgmmwm (8.1 69)]- .o - ether (60rrl) t hen POTERP3WQIIFE -was - -
stirred. at anbient terrperaturefor 18 hours. The . resultlng solid was

coll ected by filtration, washed with ether (50m ), “and -added. i n

portions to a mixture of concentrat ed3Bydrochl ori c acid (125nl) ‘and. vvater
(200m.). . 35 - The mi xture was heated at. 100[ err].C wi.th occasional -stirri ng .
for 10 m awhmopﬁénelmtobms-z-(s 45 6—teeove@pvmam-&lﬂtl0)eﬁl$peﬁat ure. The'

'product was extracted: into t - S0 WO 98/41528
- PCT/ EP98/ 0!@'9@1’00’“ easaw ite SORd t?gﬁ fq'l% éog%ggid S 33. . " 'then

- the extracts wer e washed with water (200n1) and the soLvent was removed in

e T S A Cenawian o 10 e eels"lqvé"‘b@'&ﬁ%y@l‘*?t-ﬁ sdhyfer” ]d?? ed
in -.vac%BSS, d{,@gﬁt«uﬁ,&)éﬁ?anone hydFobpdthidy | (2OgCH plepayed] it & ananter simiarytel | ow.

'solid ch."wa ed t hou t he r N

| ls_?»r'.o-rn' ne ( rﬁel cried %gé)dné\yﬁm%‘i&ﬁfewaﬁgﬁ%g? u gﬁ’é{ r%é)l en[ g?rltl)resl e e to
a ﬁt' rEed nel«ett it® Rosif tolarﬁtilerﬁtZtenmel'ﬁtml )mbdbeﬂtywﬂsatame‘“(@“@w? in.
et her - (:300

had i soi pesidie wasdribateg i gner ot i e BFRLY SoRf et YouctiEFEe, 01 OUT
further 0. f@ra{ﬁgﬁr wgaeéu with \e&ﬁgr\(ﬂm’ﬂmdand titied in. vacuoeatamt(lemmﬂpef@meutoat ed
aqueous sodi um rogen car ter
oo, Saan AALReRSrRRRR B 7 e b iR,
. brono-1- [%ﬁ%ﬁ&ﬁ%%'a)ﬁﬂdé&ﬁd@bbﬁhhﬂ%ecas an oi'l “which was used wi t hout
purificati - m xture of the crude _

2-bronmo-1-[ 1-(2- naphthyl)cyclobutyl]ethanone - described above : 1g : S
: '”‘daZO||§§%ﬁ§%%§hlone (5.1g), ethanol (60m) and acetic acid L (40n1)'.;"
.was heate reflux for 18 hours ‘then all owed to cool t'0 anbi ent . R
tenperature The sol'vents were renoved in vacuo -and the residue was

Ctriturgted 20 A cWiuish & 2dpHiyldcefoRingé (FIDBY kndit Siditremopiopany (1ag) la@et'one o
(20mM ). The resul ting soli (f gaipcol | @%br@ bgs deetdr %&Qe Y y@ghed wi t h
ethyl  acetmbdure 5haiher (3R0Mbanddinethylsu n-crystallised
-from et-hangdeg l}lter hiddgbh iolér S Gbud Wsﬁt’tﬂd widtueel ob findly-powdered potassimed
-~ with ethanol (30 and dried._i the -
- 3-[ 1-( 2- natprkIRAS §1RAgbHIR{IqWN-6 839 % g’tmaﬁ’%ﬁ?%ggazowq bf\{‘ﬁll azeol e
hydr obr Om élmlttb% naé eomglbleo\mqomuam \l(léﬂg.)qled*rtcp15°0281d qegwhed bydhe jsiow - :
Exanpl e 6 Ofiipas se -over - -
1 hour2°at W"Eﬂ')‘[ %W’fter (%;?9"'3’7 éﬁfg (Q%Eﬁ{ﬂrogen c{dég mc{t rremg?tdaure of . o
3,4-di Ch' %WWB@J@FUQ fiirkion( 480 Jhe filter pad was washed well with ether, then S
the aqueous layer of the filtrate was separated diluted with water (500ml) and’ washed = .'
- well with ether. Al of the ethereal solutions were combmed ‘washed wrth water (3 X .
_ ' ':'100ml). and the solvents were removed m vacuo The resndue was trrturated wrth, o
| ._ 25 : .-ethanol (100mi): and the resulting solld was collected by filtration and dned in vacuo to |
| | give 1- (2-naphthyl)cyc|obutanecarbonltnle as a whlte soltd (48 Tg) whlch was used -

- wrthout further punf‘ catlon

A solutlon of 1-(2-naphthyl)cyclobutanecarbonltnle (48. 2g) in, toluene (1 OOml)- o
30 'was added dropw1se under . mtrogen to a strrred solution of methylmagnesuum lodlde
.-'[prepared in the usual manner from 1odomethane (22m|) and magnesmm (8 169)] in
| ether (60mi), then the mixture was stlrred at ambient temperature for 18 hours. The
' resultlng solid was collected by flltratlon washed with ether (50ml) and added in |
. portions to a mrxture of concentrated hydrochlonc acid (125mi) and water (200ml).
| '35 The mlxture was heated at 100°C Wlth occasronal stlrnng for 10 mxnutes, then it was |
- cooled to. amblent temperature The product was ‘extracted into toluene (3 X 200m|),' L



' benzyl triet hyl amoni um chl ori de (Zg) and 50% aqueous SOdI um hydrOX| de

~solution : ~(300m ). Wen. t he addltlon was conplete the mxture vvas

stirred at. 70- 80 errl.C.for-2. - hours, then it was cooldgflrdg sﬁﬁp

t enper at uM® S84IRE& (400m ) -and water (200m ) - - were a th

. layers were separated. The ‘agqueous’ phase was washed with 35: ether (2 x -
©200n1), - then the conbl ned et hereal : s%utl ons ver e dr| ed (Ngsq err]) and the
W98/ 41528 . o

- PCT/ EP98/ 013 I m&?ed in

" sol vent m@sméaﬁ.“ﬁe'eg@i‘aed “‘t‘Re‘” a}teersﬂzgnml) ane gtlesstdlventwas eom ve (3 4-
di-chl or O%Qﬁd | ey cbaenvas bitaratednivithy péteieusm aﬂpattépy@ @) 1 90mp p.

S132- - tﬁtrg}g @%O%”?a({?g%ct%%h dflltaataon and Mﬁ&d"ﬂr %90@% Lﬁﬂd QC{M@- ,(3M

‘sol uti on ‘h?l r 1‘ under
nitrogen pap hmyl)cy%tobu@l]etharmde assa Iyeitquosplld (659) W'lidc 3’34 used W‘th° t further

di chl orophen cycl opent anecarbonitrile (48g) in ether (100n1 ), then t he
 mi'xt ube Rugfica °" stirred at anbient. tenperature for 24 hours. The resulting
solid was collected by - . filtration, washed well with ether, and added .
in portions to,an.ic (gg{g;gn} t@%rﬁﬁ?&ﬁﬂt rated.
hydrochl oric o G_L%S(?ﬂ"}) q.,a?h%lh%j?{ﬁiw‘s'eoover"‘@ﬁ&fra err]Cwith -
occasi onaj stréd Eblogor of 1 11-[Eauaphtluyt)svcwbutylmhéé]m@\ﬂkﬂzﬁﬁ 'Ecﬁﬂ‘eft@ Ol ent
~tenperature. The product b d(élsei étg@nﬁ-,};,m,mw t he
conbi ned After th%ﬂ’B‘&B‘P&’ |§é‘%ﬁ§%ee?rﬁhﬁﬁé)c& , a p m), dried :
- (MySQper rias stivred ahambmht/tem;)enwre for a fusther, 8§ hql&ﬁ th%&d@s Was“ﬂ‘?ew'“f esi due :

~was distille 100mb)
di chl or op‘ﬁ%’ﬁf/ f}%"@? (‘F%h‘h%? ]:Lg{" %aé]sg%éeh‘%n;r%gdrogen carbongtvev sg:lhftlon?)(% x?p% " Sp. 124-
128C/ 0. 5nded water (100mi), dried (Mgs@o),Landoiheosohmnbmrneve\dsmlvaﬂ tp

nior T eSS G o o] e uied wiktad L 111

di chl or opg@ﬁﬁgﬁ&ycl obut yl ] et hanone- (.31. 9g) in a m xture of -met hanol (60rn)
and - ‘dichl oromet hane - (10n1) Wien the addition was ‘conplete, ‘the

m xtute was stirred - at -ambi ent - tenperature for 2. 5 hours, then'it vvas -

-poured into anaexmpdseofofi cleewetude 2-bromoFhi-(8-nanithysaiobutyllethanone nt o

di chl oronet hape (3 x 100 34 n Lagt 8 éﬂarg washed -
Cwith sat ufsseEred o 2RAYEs '@%I)lﬁl?ﬂ% F%'%gen cgphoﬁfgtafeds Ioﬁ?)lt Sn' 25 X x_100m )

f ol I 'owed mmtms hé&ed1 Ynded rreﬂmk mam [tmurq fheraptipwask ta Seokir ed in

. d
AR O i 47 slvahis e eRRiled I vabRs é’?“"f"gﬁksta?e“h‘l‘{““c!?‘eg |
ed

 $182] 201 Ght Bhbtamixtune bh sthybacatate (400 Rnd eeaiene (20mi).JBe resyl
d di sti 3 ° S
1 or ooian Ao by hgon. ofstEg win R QBB (eby3afied n vacyo at 0°C, b
~156- 30 - tHMlgétailgé@fr&ﬁlwianol The resulting sohd wasicoliected byfftltratron, washed
2-b 1-11 di chl J |
D etk e A Iy 8P Bl S FREphbheByhcomut |

“heated undey.q droimfaEEdeit-Hiiazdfé hiisroinien as|pae/peliooprisis. (18g)anbPent
t enper at ur &, dl.'lhe sol vent's were 35 . renoved-in vacuo and the re5| due -

_'_crystaﬁll -2f4r16¢*ha 1: 1 mxture of et hyI acetate -
- _ExamgleS |
e 1 4~Dtbromobutane (1 Osml) was added dropW|se over 1 hour at 70-80°G
30 :und,e! mtrogen to a stlrred mtxture of .3 4-dn:hlorophenylacetomtnte (1509)
. -benzyttnethylammomum chlonde (Zg) and 50% aqueous sodium hydrox:de solution
(300ml).- When the addition was complete the mixture was stirred at 70-80°C for 2 |
' hours, then it was cooled to amblent temperature Ether (400ml) and water (200ml)

were added, and the tayers were separated The aqueous phase was. washed with |
' 35 . ether (2x 200m|) then the combmed ethereal solutions were dned (MgSO.) and the



and et-hanol . The resul t| ng product vvas coI I ect ed by f| I t rati on _s_hed'-.wi:t_h
et hanol - S V\O98/41528 o . _ - _ L
PCT/ EP98/ 01358 ' 'j o 35
(3m) and ‘UPPé’dlfIzﬁ vacuo at 60[err] C to g| ve S PCT/EP98/01358
3-[1- (3, 4-dichl or ophenyl )cycl opentyl]-5,6-

d| hydr oi m dazo[ 2, 1-b] t hi azol.e. hydr obrgm de as whi te i croneedl es (0. 27g)
- -230-232[err]C. . . 5 Exarrpe?" : Asolutlon of

1 (4- chi | obut b | oom) .-

| mé aéed"sm?@arer”ée% SRR L Seae, s JeSbE, Ve | PR B e a k™ ).

- sol'ution dlchloropﬁénwabgcﬂ 6 dmydrizegrbesitrilan 43 @nipdie [yeliewadieq135y)! ep.ussd  manner
ronide -(45. 6g) and magnesi um (6. 24g)] in ether

f rom phenget b ‘IltB . :
- (100M ). bafadi ti on: was conpl eted, ether was distilled fromt he
- mxture- unt|I the I nt er nal terrperature_ rose to 110[err}C, then - = =
© stirring. at t t erat ure I .hued h

‘was .t §en cool € W%E‘H’E" P@ﬁgz?'@ °néfd&£tl?r t #%]Wﬁ &P:gr tﬁfirqp&véee( 200g)

and - gonce? r atudehy dmitedgenr i ctoaci d (Etﬁréd) Belatird atof 95[B(3,4-C with

e oa e bhe R dbnsaaebtie ol FBRL Cilahd. RIS R

| cogbl ned sml;rtedaatxtanMemetemI‘mdev% g?ﬂ\mmy ClThe treémtﬁ@nédhd wastwnabtgd hyqueous

.sodiumc onaes wat er [ |+ C

- (Na[err] %EY%‘ ﬁﬁ‘g “feﬂ &b?{éghta%%dqaﬁgn'h‘v@dt%’? R?a%'hgce";f’%)'?’ggﬁedﬂe vas
di'stiflol edwater caoomr)laridledneemkdted bydrmér)ma&domsmn ] Fiie mixeny wasdpatedl- one. as

Bt o B 636w et i, L ARG R s AR o gogf p qoient

t enper at LtéﬁrpbfatﬂrestThd prddect wisi e)cn'aotbd into ether (5 x 100ml), then the’ combrned

Cobm - R RER e AR ek 125108, 368 Wosp, end vRE Pt ﬁtaﬁer .

di ssi pat edmoved ninxt vacvonas Stier r edidue awhs endistilledpetoat give . f 61-(3, 4-urt her

it o iSRS S R R BB s

(MySQ er r128°Caxgmbare sol vent =~ renoved in vacuo to give. R
- 2-bronmo- 1-[1-(4- chlorophenyl)cyclobutyl] 3- phenylpropan--.‘ 1- one as an o
0il which was used without purification. 30 - A -mxture of the - -

crude 2- br onpA Bolutiex oibrlohma)tﬁhmym)dtgmcbromﬂhdn}e (SOmI) was added dydpwisgan- 1- one

. descri b d
cert o acP(4Chebd, SEARALCTSdsr MufdiEn (o P Mgl B0 | P | 5
"cool 200 dichlorophemdayclolutyllethanane (31.8¢g) évla erixturenet methanol d60m anttuo and
the resi dzg é\@ﬁm% Ceﬁb@d ( é %I‘?e%&d?i?derQé%BIanet’é 'tﬁ’é‘nI‘Iﬁt&Ié ﬁéé‘éﬁ?éd (50m)

fol I ovved
_ - at ambrent temperature for 2.5 hours then it was poured into an excess of ice-water.

" The product was extracted into dtchloromethane (3 x 100mI), then the combmed .
e ._.'_-_extracts were washed with saturated aqueous sodrum hydrogen carbonate squtron_i o :
| 25 (2x 100ml) foIIowed by water (100m|) dried (CaClz) and the solvent removed in . _ﬁ o
o o vacuo. - The resrdue was drstrlled and the fractron of b.p. >174°C/1 3mbar was"‘ ﬁ
 collected and redistilled. Material of b. p. >182°C/2.6mbar in this second distillation
was coliected - and redistilled - to - give" 2-bromo- -[1—(3 4
_ | dschIorophenyI)cycIopentyI]ethanone as a pale yeIIow orI (11 Bg) bp 156- '
30 162°C/0.4mbar. S - -

A mixture of 2-bromo-1-{1-(3,4-dichlorophenyl)cyclopentyljethancne (0. 5 g),
lmrdazohdrne-z-thlone (0. 169), ethanol (8ml) and acetic acid (2mI) was heated under
reflux for 18 hours then allowed to cool to ambrent temperature The soIvents were

35 'removed in vacuo and the residue crystalllsed from a1 mrxture of ethyl acetate
o and ethanol. The resulting product was. oolIected by filtration, washed ‘with ethanol



-_V\098/41528 ) R S I
PCT/-EP98/ 01358 o ' o S 36 The .
~solidre ter rem)val of resi dual sol vent in vacuo was crystallised -
from . %a%‘llg{%he resul ting product ‘was coll ected by fi|PEHEP ‘"3%shed
Wwi'th ethanol (10n1) and dried in vacuo at 60[err]C to g| ve =
- -2-benzyl - 3- [ 1- (4-chl orophenyl)cycl obut3 1]-5,6-" =
" di hydroi midazo[ 2, 1-b] t hi azol e hydrobroni de as white m croneedl es” (29)
©255- 5 57
205, 7. o oo Eoblbiog poeve it BTG Bostm 119 b eR bR E(som)
was  addeddifyerpithidazd[®, 1ebjthlazoleehydrobrotniden asf whiteTeiibronyediep (D1BTgf em.pim : .
: br oni de: [Ereﬁgred in the usual nanner -from 1- br ono- 3-net hoxypr opane (15. 39)_ _
~and magne 4g)] in ether (55m); then the mixture was stirred.at - -
“reflux © . tenperature for 2.5 hours, cooled to anbient tenperature,. and
added to a mixture of - ~ crushed ice (100g) and concentrated hydrochl OI’I c
acid (BonExampled resulting mxture 15-- was heated at 95 [err]Cwith . -
occasional stirring for 1.5 hours, then it was allowed to stand at
anbi ent tenperature for 48 hours. The product was extracted into ether (3

x 100n ), and Ahsotenieled (é;ahhientenumlomene@armmwlmaﬁe) (inowidene .
satur at edgoogn) géﬁﬁﬁ&'&roﬁ&%%%(ﬂﬁ&??@ra&% hﬂﬂ?@rﬁ}h%'a%&%iﬁt a“d -

‘wat er (.10 0 nt ‘was renoved in-
vacuo. Thef Gnﬂhﬂmﬁﬁge%lﬂ@tbfpﬂw {rsepared inghe usual manner from phenethyl

(11% 14{33 4blynﬁaé gt@@ﬁsea}ld _ahs sﬂhfgb%mem&uﬁ)armsnaﬁe gdﬁﬁbﬁ wae! | ow oi |

was addedc@molpwds sthswas ziptiflechfiemdhe mixtkis Wit the internal éemeeratw gosely a
stirred 90 itRéh sﬁltq 2 Inié ?terﬂp&hﬁl?é %@pébaaxuaocwlﬁbﬁwu “The mbdure

et hoxybut an- I-one (2g) in et n)-. dition was conplete
~and the was therbroeﬁleﬁl °c@meert tmpqtatysq,;?&pea tOtatmmlsa af icevi2P0gd ianded at

~ anbi ent téém'%hﬁ'atéﬁehyﬁﬁdch%nc acid (1OérH0tﬁB%‘ted1af§H’C wilhESEchiSioHRISStIrY 1RF 4Wi t h
waterg%SO sat urated aqueous sodi um hydro en carbonate solution

(2-x howrsd ask §?°|E%dﬁl ambiegpt: éﬁ“PM&S@fer e, progHct was  extracted; dppent
removed i gicHRfotleth@nd (¥R DO Ehd khé Jeob&rfbddé)&dabsrmeanaéﬁe@mmwtéfl 1-4-

30" -rretho but an-1 -one as an ojl whi u hout purification.
A mi xt ur e{(1590mi), saturatrd aqpgqus,sadium. %%'ba"%i?c%ﬂlﬁ'f’apl?eﬁyl‘?% | sl ker- 4-
_.met hoxy butsotmly, QmedQNagsoweﬂmdathe\solvehﬂwdamthdnin vacldi ahe reSidoévas et hanol

(henrs | oot BR LA hérytatqau“%tttﬂ@atma%%t%%ért at s
r enovaal |(391&g)uﬁpam-ﬂbté’alﬁsmdwe was - dried by-azeotropic - .
~disti. I'lation with. et hanol (50n1) foI I ovved by et hyI acetate (20n1)

| . Bromme (0 52ml) was added dropwnse over 20 mlnutes at amblent, B

temperature to a stirred solution of 1-[1 -(4-chlorophenyl)cyclobutyl] 3-phenylpropan- a
1-one (39) in ether (50ml) After. the adchtron was complete and the bromrne colour c
25 had dsssrpated the mixture was stlrred at amblent temperature for a further 1 hour"'
- ': then it was washed wrth water (30ml), saturated aqueous sodrum hydrogen. :

_' carbonate solutton (2 X 30mi) and’ water (30mi), dried (MgSO4) and the solvent _

' 'removed in vacuo to give 2-bromo-1-[1~(4-chlorophenyl)cyclobutyl]-s-phenylpropan-' _—
 1-oneasan orl which was used thhout punﬁcatlon .
% L

A 'mixture of the 'crud'e' z—bromo-' 1-[1- (4-chlorophen'yl)cyclobutyl]-3.'
- phenyipropan-1-one described above, lmldazolldme-z-thaone (1 029), ethanol (1 5ml)
_and acetic acid (10ml) was heated under reflux for 18 hours then allowed to cool to
ambient temperature “The solvents were removed in vacuo and the resrdue was'. o
35 clned by azeotroplc d:stlllat|on with ethanol (50ml) followed by ethyl acetate (50ml)

omne (0.35m)



WD 98/ 41528

 PCT/EP98/ 01358 = o L " The -

solid renmaining. after rem)val of reS| dual “sol 'v'_e'nt.'. n vacuo ' Il sed
from = WO®SRIRSN xture of et hanol and- et hyI acet ate. The: P%ﬁ?%gﬁ_

product was col l ected by “filtration;: washed W|th et hanol (10n1) 'and
~dried in-:vacuo at 60[err]Cto give 3. L1- (3 4-

di chl orophenyl ) cycl obutyl ]<2-(2-net hg yet hyl ) - 5, 6- di hydr0| m. dazo[ 2 1 b] - thi

. azole 5 hydr 6br om de as  col ourl ess err]C -
“ Exanpl.e The s)olrd remaining after peraQyay, f @ﬁrdgglrsoﬁvent n Va%%g)wasrerpsta@s%&f?&&[ .] _

~1=(3, 4-di ghl Oggg,ge}e%ﬂ ﬁ%ﬁ%&@tt@s%&dmw fiitration(, G:aSiey) with ethaneldd@mil o
ro

100n" d td. P
l(aenzyl )magmdsdned ihivariaiet AT fasaie 2P el il rﬂ%&‘%’%ﬂl"bggpserogm oride
- (5m) d%ﬂ&Wﬁm&éle r@@ﬂ:b}omrﬂeashdﬂte(rﬂreﬁmbedleﬂ\h%gi - ition was.'. o

_'corrplete s distilled fromthe mxture until thelnternal
t enpegat \gsgeCoOSe to 95[err]C then the. -~ mixture was stlrred at this
tenperature for 19h, cool ed.to anbi.ent-tenperature, and- quenched by

‘the dropw se’ addltlon of- wat er - (30nm) followed by concentrat ed

-~ hydrochl CE)&aﬁn?QBd (10n1) The mixture was stirred at 95[err}JC for. 2.5

- hours; then i : cooled to anbi ent tenperature ‘The organi c phase
.- was separated,- viashed with . .- water: (2 x 100m ?ﬁ-} rate‘g. rine
~.(100m ), dri edA( Nl o5A- a4-prchlomnhresﬂ)svsleb%mc '""9 8 "BnBVe4 in.

- -vacuo. The resi due I-fie | utiow t,ﬁgﬁgﬁpyopwsa resiumca 20
usi ngt0a 5(598"%“5@%?%&181‘8 W&F %cét a&ﬂ t ol g{erﬁe as, el uant . gA@g%ggrl ate
fracti onspromide [pi¢paredcianthe Pustiabmaneee rom +-SFATEo PaRSOCRYPIIPaDs gi ve

...1134dh| At deﬂJa
'col[ougl es@"‘li)?ma&?%é%)(z\ﬁﬁ 'ﬁ 30}4 ﬁ"ﬁ'zoﬁ‘%yihh 3‘21“2%” $lsuas u

~ tenperat uieemsaa@te/tbra.selmdtmsrrdoebg tg gmbient tamperajures ARG %P‘?%’ & Phidre °f_" B
 Phenyl 11 L] QPR dRCATERR b o (0 The resuiigmitite

-10[err] ut’i on- of

1-[ 148, 4wdschdated ph 0830 Mmm@qel]ﬁlgmsh@ﬁﬂr%hﬂ%{ﬁoﬁs“ i was glowed to
-t et rahydro%ag %ﬁ%ﬁtemperrgﬁrr Yor 48" U STHE prouect\m extrhcmdtmtoeﬁﬂp%r(ﬁt ure for

| tered, "and acuo. - .
'The r esi dwxe1ouml), and the cqroined 6&"%‘?‘%%’%%’@‘3&&5‘”& % gs(r;tds e}ica usi ng

" a 3:97 mxtur lath annlnvt&teteﬁqom% dried -
- 60-80[ er r]aﬂj‘eg"é SP&Ln‘ykyﬁp r'gtcrglrbg? gﬁf ?%ct | oEmDV\":)'r 8 led to glve and
the sol véMgSOL.),eamditbe soivant %%{?H‘WFB In yacHo- &9’%'?‘%#@ “%51&-%%’} |

“di ¢hl o e SRR ondiaonybatansneas alpals Yelow ol 013 49).8
A m X rgqoﬁyéf)%aehﬁmfh%wmgd4 di chl orophenyl )ycycl obutyl]-2- phen§/l et g;none

(3. 89)hplﬁ8dh&7opl%ﬁ"h’éar2 thione (0.97g), ethanol (70m) and acetic acid

i (40”1) was - ' heat ed under. reflux for- 20 hours-then allowed to. cool

: }:C();T?Eglgg/n E) 12,2?3 glro?rturlrje e(0 35m|) was added dropwrs\é‘D o%{ 4Qt)B?r‘ﬁmutes aé 8arnbrent o

_' e . 'temperature fo . a stlrred solutlon of 1—[1 (3 4-d|chlorophenyl)cyclobutyl]-4-

e 25 .methoxybutan- 1-one (29) :n ether (40ml) After the addrtron ‘was. complete and the |

o - bromine cotour had, dlssxpated the mrxture was strrred at ambient temperature fora

' '.further 1 hour then it was. washed wrth water (30ml) saturated aqueous sodrum .

: ' hydrogen carbonate solutlon (2 x 30m|) and water (30ml) drred (MgSO4), and the |
solvent removed in vacuo to glve 2-bromo-1—[1—(3 4»d|chlorophenyl)cyclobuty|]-4- : h

: 30 methoxybutan-1 -one as an orl whlch was used wrthout punf' ication.

- A mixture - of the cmde 2-bromo-1-[1 (3 4-d|chlorophenyl)cyc!obutyl]-4-
methoxybutan-1 -one descnbed above, |mrdazohd|ne-2-throne (0. 689), ethanol (15ml)
o and acetic acid (1 Oml) was heated under reflux for 18 hours then allowed to cool to | |
) 35 amblent temperature The solvents were removed in vacuo and the resxdue was =
| | dried by azeotroprc dlstrllatxon with ethanol (50m|) tollowed by ethyl acetate (20ml)



sol vents ver e rermved in vacuo and the resrdue was crystal I I sed from

‘ethanol. The © .  resulting product ‘was col | ected by filtration, washed
with et hano! 10m) ‘and dried in - .vacua at" 100[err]C PE@,Eng/msg
3-11-(3, 4"%934(‘?15?%phenyl)cycl obut yI | - 2- phenyl1-5,6- .

di. hydror m dazo[ 2, 1- b] t hi azol e- hydrobronide as a pale brown sol'i d’ (1 439)
mp. 5. 280[err]C (deconposes). - 37- Exanple 10. =~ A sol utron- -
of 1-(3, 4-dichl orophenyl )cycl obut anecar bonitrile (6.56g) intoluene 10
- (100mM ) was a é}ﬁ&}%{ rdgareébr\ﬁéht rh 6édwrwat ol?stalllsemtrcrh 4-

~-chl orobe%ﬁ‘?ﬁ% %ﬂﬁ@%t orl ol”r‘e%ar ed.in the usug mannel £ gr’g o _
4- chl or olaeRa hixture of etlriaoolrarethbyl(?PF d hagrr’é%tlflsnﬁ’f(’ ugdas colsctelRY,
[(100m ). Ahen the l‘;"erf\g{;h pra 10m arﬁpmoelrﬁvac@bl&lsomitc@r\et.’ﬁ{téﬁﬂ-f rom t he

i xture difeaten; was

_ ture rose to - e tLC henthe

~ mixture \ml&bpﬁéwﬂcyulcmlyllsz-(%mp@o&!%hﬂ)'$ érd*wFP'mH%PéJ {"cr) “ent 15 - -

. tenperature, and, uenc r 1 of water (50nl) foll owed
by & WQFR%‘PH‘ %ﬁ?gy?ll Ol‘l@ éb@”dﬁleplg%ﬁ)z{zg%e mxture was stirred at

_'95[err]C for 3 hours - then_ it .was cool ed to-ambi ent. tenper ature. The.
organi ¢ phase was separated, - -washed with water (100mM ) -and saturated -
brine (1lﬁxﬂmﬁﬂrred (Na[err]SCIerr]) "and the - sol'vent was- renmoved in

“vacuo. The residue was purlfled via flash:chronmat ography 20. over silica - -
using 1:9 - 1:4 mixtures h aceb &ﬁteggllbhﬁ% gé %t&lﬂeﬁ’e 60- .
-80[err]C) as eArﬁ@M‘O"Rbﬂr(éﬁrcf%néw re-Co the sol vents
.rem)\%ﬂ (j We) wi$iCd8déd didpivise under mtrogen to a stlrred solutlon of o
yel | ow L?ré’rt’zw&!&;ﬁstnl e e SR rpHE A cheRgo ey 2
ot et el ‘i?..;slz'??;;:‘“:; o

t
-5[err] C was di stﬂlrct)ffomathe'a Yre Lptl th '?tut o% seio
2- (4 chl Of Al WAS sthrddlat(tRis dertiperatune &ptiohy Fyoled to ambieptempssalyre; @flanone

6.2 t et rahyd T d d
i oH ¢ avgrsat P the TEPIR Soctry S R i qoucied BiCedtoontaicd, |

far a 30h¥_drguﬁ|bh@ac|ét§1maw T hetnlnnure was\atirred at @5 dor 2fhours then § remved - | |

n h f
VU0, oelen s S pperaglfes, Th bldafk kel 233?3‘*“2??3“‘?;???%3

“(b.p. 60- W@r(a]xclooml) erhdraatﬂrateqapnmgoﬁﬂﬂma drieg-(Nas§iQs)napd the solvent Wag; ned,

~and the sol vent ve T S Hitath dvevi silica -
pet rol eum%‘f‘ﬂ\é‘? mb d‘ﬂ% e\éﬁﬁngas g@rrlﬂ et vIE'%SsHV%ﬁrcH té it ﬁllin ven $i

and the resultin -
~ col I'egbed using B5: gﬁmlnmataf@thyaﬂdetaler@!’l epg Agoelyant ar&ﬁpéﬂ‘?'%%gﬁﬁlg&m ur e t_o o

give 2-bromp. §( 44@33 vacuo to give 1-{1- (3 4~d|chloro-
PCT/ EP98/ dﬂgégco@nllbmed and the solverl‘fprg o g

 chl or opheiphenytdytlobotyi-2eihehyiethepors s) ey@@‘%lﬂ%ll}lbﬂl‘r&ﬂ@né‘"‘éﬁ? §°l';“8l %rl ess .

S A e ot fopess st g so e e ]--errm
. (3.689); I'mdazolidine-2-thione (0.879), et hanol (60nl) and o
s Phenyltnmethylammomum tribromide (4.02g) was added in portlons at-10°C

| toa stsrred solutrcn of 1-[1-(3,4- drchlorophenyl)cyclobutyl]-z-phenylethanone (3. 41 g

. in tetrahydrofuran (1 00ml) The mtxture was stirred at amblent temperature for 4. B
" hours, then it was fitered, and the solvent removed in vacuo. The resrdue was |

” '_ punfled via ﬂash chromatography over srlrca usrng a 3: 97 mlxture of ethyl acetate )
30 and petroleum ether (b.p. 60-80°C) as eluant Appropnate fractrons were combined, |

| and the solvents removed '_ vacuo “to  give - 2-bromo-1-[1 —(3 4- '

' drchlorophenyl)cyclcbutyl]—z-phenylethanone asa colourless Oll (3.89).

_ A mrxture of 2-bromo- ~[1-(3 4-diChlorophenyl)cyclobutyl]-z-phenylethanone h |
o 35 . (3.8a), lmldazolldme-z-thlone (0 97g), ethanol (70ml) and acetic acrd (40ml) was .
o heated under reflux for 20 hours then allowed to cool to ambrent temperature The



_acetrc acrd (35n1) was heat ed under reflux for, 18 hours then. all-owed to.
.cool . anbi ent tenperature. -The sol vent's were renoved in vacuo and -
-the resrdue was triturated vvrth et hanol - (30m). ‘The. resultrng) 335%“

‘was col | eW(mB/‘tmza‘rltratron and - _ .crystallised from acethi _
resul ting product- -was collected by frltratron 10 -washed with acetrc acid .
(10n) and dried in vacuo at 100[err])C to give 2-(4- - . ‘

chl orophenyl) 3 [1-(3, 4- di chl or ophe )cycl obutyl]-5, 6- di- hydror m dazo[2 1 b )

- Jthiazole hydrobrom de as.a col ourl ess sol i .
- 302- 304[solvre}1f§ Welrecremoue if) vacuo and therregidyp avap Crysia q"sgg iorPbinabi? Ar hseol ution of

2 Al eh SURRdR bbiel (fﬁ%bnanasne@dmmmmr(mmd driedin ~ ether -
TPSYERG RSB R kEEL bR
- lzar;‘)zmr.aremir@sgre?.wrma BRI R Ouc 5

18- b sk urtnlowrﬁ 2phdri() 438k em.phe
-addrtrond' °'\£@?r% g1%§g%2&?ﬂga%ﬁ$e vva_spgutlr rred at. 30[err]C for 2 hours,
cool g tzgokGl(decdmposesll quenched at that o terrperature by the -dropw se
~addition of water (185m ). The product was extracted - - into ether (3 X
300m ), and ‘the combi ned extracts were washed with-water' (200m), .~ 5M.
hydr ochl ggdh @qrod (200m ), water (200n1) and saturat ed brine (200nt), dried
(MySg er t he sol vent was. renoved in vacuo. The residue was -

“distilled to grve 25 2-(3, 4-di chl orophenyl ) - 2- nethylprogronrtrrle as a
pal e yel |l ow o sdl&i)nﬁﬁ)b(:ibtlwﬂchlﬁfoﬁhenyl)cyclob_l.l_t@'[l%qarqoﬁﬁ@e'Xs§ ghipdpluene -

s oSt b S GBSy, TR 18" BDRNA Tdcp 2O [0 ether
Cstirred éﬂlorcﬁehﬁylﬁﬁbnﬁﬂmy:hmgm&mpmed tuthgaisyal fU@"l't?ﬁ f’PB‘l\#‘CQ‘GFﬁbF" hen the o

om f @asanbi ent.
LA, s ) U g, s

filtrati eam WS, NetHenwhs dielilted fenin tive, mivtreauniibte; lﬁterha' tempesaiue IS

fo | a
En 5)(;71“;6 3 f@gn%e We;wé%%gﬁeé% ﬁeate ﬁ&BﬁIr@?&*th@b@l@b 10 reintbierdti

at 95[err% go lmfo@cas al-
stirgppng térﬁperhtrheuand qBéncheudw theatrepwise asdeitiop At WalRh O e product.

g t t ed ﬂ@m sidlipret s‘l@.fotsrtm nmbi ned
o & Spatath hvrpshigric o] | R adrd was\diRelat S5 oy St rSTD ne

- PCT/ EP98/tRdr8 #8Bwas cooled to ambient temperature. The orgamc phase was semrated ' 't'he
sol vents were r o té&r&htéa brine (100ml), dried (Na;SO4), and the
3005 A REHORIE BR ot 4R e (

Lan: |
(9.07g) whivent was resievedn VASUE- ﬁ'g? ?Qet’%ﬂ?? PPE’Q?‘# YA, f‘as*Pa‘l"%"‘%%“y
o 20" Sler Hid el ol $:0847th Imicir ! Breéth{i2asBtate ;ieﬂrdmﬂndetbqew(lsp 60-er 15

hour “ai rature to a stirred.s
3-(3, 4- dran‘tca)aeprumyr Appropriate fragHians, erg com %!.%ln d(@“*f&&’)“'"tsr{e'e“t"ﬁﬁdr " 250 ).
 After the aacd,grtt, varb yag BFHBJhSﬁ)ﬂ) fund(3, 4—d|chldﬁ@pttuwyltvcy:¢ommjl]ethanhml agixsi pat ed

- the. m xt ufe was Lent-te 0"

- minutes tyaliawi il §1 Qla\f!lﬂl@'d sﬁl“t‘l‘?%&?\%’lyn%) Ftes"?aﬁeur?tt"%egag{vueoggﬁm@

-~ sodi um hy, %lggq.{}, cggrém&ate solution..(2 x. 100rr1) ‘and wat er (100rrl) drr ed

(MgSd err and the sol vent- rermved |n vacuo to gr ve’ S

: brcﬂﬁJS (34d|chlorophenyl) 3- _
'~ Phenyitrimethylammonium trrbromrde (6 599) was added in portrons at 5 C

| to ) a  stired solution of 2—(4—chlorophenyl)- 11-(3, 4-d|chlorophenyl)- |

.cyclobutyl]ethanone (6.29) in tetrahydrofuran (150ml) The mrxture was strrred at -

) ambient temperature for 4 hours, allowed to stand at ambrent temperature for a

B ."30' : further 48 hours. then it was frltered and the solvent removed in vacuo. The resndue |
' was punfred via flash chromatography over srlrca usrng a3 97 mrxture of ethyl .
acetate and petroleum ‘ether (b.p. 60-80°C) as eluant. Appropriate fractlons were' - |

_ comblned and the solvents removed in' vacuo. The residue was triturated with -
'petroleum ether. (b p. 60-80°C) (30ml) and the resultlng solid was collected by

35 frltratron and dned in vacuo at amblent temperature to grve 2-bromo—2-(4- _



et hyl but an-2-one as an oi | (9.57g). whi ¢h was used without -purification.

A mi xture of ‘the crude 1-brono-3- (3,4-dichl orophenyl) '3- met hyl but an- 2- one .

descri bed above &3 1g), i m dazolidiné-2-thione (1.02g), et hgﬁq Pgstlﬁggg and
en

acetic 15W°3§ff1t§9(8rr1) ‘was heated. under reflux for 22 hours owed to
- cool to ambient .- terrperature The. sol vents were renoved i-n vacuo and
~the residue was triturated - vmtt'ggtot et hyl acetate (80m). The .
"resulting solid was coll ected by filtration, washed .- . wWith ethyl

acetate ( I 5 bl elgbmnol .. The
“resul tind %'&'Bé'ﬁu%tw\l}\gg(é g-d?’cg v@’ﬁbi’/&g&l‘) Qﬁl gﬁﬁﬁ%t/azdhsledasvm&tlh rg!'tgﬁanol (5n1 ) o
~and dri ed4igzgpin.p. 1020 00°C. at 50[err]C .to - give '

. -3-[1-(3,4-dichl orophenyl) - 1-net hyl-et hyl ] -5, 6-

di ‘hydr oi mi dazo[ 2, 1- b] - t hi azol e hydr obroni de as an off whlte solid. (0 95¢g),
m-p. 266- A 27ffixtGr@ecoopos &bmmo-z-(&chtomaml)é-[1433 Aalichlorophenyl)} -~ A™

t f t hi - 2- t Qm
(o8 9% ucRELaREROMErB AT FRidRghe ciiohe) irh), Wisl oRgTRAE |
_tt:) 0 .gi \{88231(,196.8/ alc,% q:tsmtg avast igatdri naddrbiefiax s €9 doues theyealtomdotpl cqpd0 8¢) ,
C2- 2 hl or on@?ﬁ?ﬂbé‘?ﬁ?ﬁrﬁﬁ“ﬁtl i‘gﬁesr?g' ef'tfl‘ﬁ?'@ p(‘)ft&'ss% meyA an%éhe resrdue( vlv?s 79) ,
1, 4- di oxagiguraRQOWi ettemolvaoenl). ( Thendepulting solid waécFQHﬂ%te%ém filtratipriapd r ef: | ux

for 4 hours,. then .cool ed.to r ter . -
‘(200 ). gpystallised from Aggtc iﬁ)gpbﬁtgr ac? ﬁﬁslah’%gu& cQIté%@&@thﬁertﬁt hen the
conbi {ged ﬁﬁéﬁetbtvﬂthwabetlc aCId (mmemdmdnadm &acyco. ak @l jo give

“(Na S h
e e wehSlhboy Bt R ARl ARG Bol B i doimifezofe t??’a"szg%
 mixture oﬁymbbwmta@et atoeloarletsqmmm - @ hew%boﬁ’c (chmseéb el uant .

- Appropriate - - WO 98/41528

. PCT/ EP98/ 01358 . . ’ ' o ' 41

. '_fr_actlonsgn@,hﬁecpmbl ned and the soI vents wer e renoved in.vacuo‘to give
~benzo[ b] .t I .ophen- -acetonitrile as a yellow solid: (8. Qg) - mp. 59-61[err]C
- A'solt®ion of benzo[b]thiophen-2-acetonitrilte (8.05g) and: - o
1, 3- di br onopr opassiutidh of 3,5-dRoyoghenyiatatonitt® (50g) aad iedsmathaneof@zmeininder -

t | f
i el y. posier i (iRl R0m ol aocer srobfibe W dpeimigpBeRtuelover 3.
( r1Tt(.30n1 % tﬂbefs td:a stifid imixturea sf cttoeiwmweretdmomsww bydrg@det(ﬁr@sb
' ie erat ur ]

MO SP ure E‘i) d'dltloh :
of COBOenttmatrﬁodutw\dawstlﬂreﬂ ac3a’C fongi m:urs.rmletdrr@ wgda qua@cf@m atE%‘ed into

et her (3 200“% gﬁqerr&ﬁm&eﬁd er@, a°ter 185ml)V\Bﬁf‘e %amq”gg é)ardbﬁ(ﬁl’

(500rﬂ) ven was. renpved in. - 6\ uo to
gi ve 1- (bm-m[trmqn(aummm;,zanylmey@mbbgdmgrarsmwaﬁtt%d with étlateéthB?m (8. 169)

+ whi ch was éﬂl? %%Wchfoﬂt:’taow r(éédn‘ﬁf‘%ét@r (200ml) and saturated brine . (200ml) dried

o _ - (MgSO4) and the solvent was removed m Vacuo The resndue was dtsttlled to give. .

25 .2-(3 4-d|chIorophenyl)-z-methylproplomtnle as a pate yellow oil (37 Sg) b p 116—
o .120°c:/2 7-3.3mbar. - e S

A solutnon of 2—(3 4wd|ohlorophenyl)-2-methylpropuomtme (12 Bg) in ether

' (100ml) was added dropwrse at -10°C under mtrogen over 20 minutes to stlrred
30 . _ethereal methylmagnesnum iodide solutlon (3M 30ml), then the mlxture was sttrred |
o -at réflux temperature for 2 hour and at amblent temperature for 18 hours. The _
- resultmg solid was collected by ftltratton, washed well with ether, and added in
' portlons to a mixture of ice-cold water (1 OOml) and concentrated hydroch!onc acrd :

o . (50m|) The resulting mtxture was heated at 95°C with occasronat stirring for 1 hour,
.' 35 - then . cooled to amblent temperature The ~ product was extracted into. -

o dtchtoromethane (3 X 100ml) ‘then the combmed extracts were dned (CaCIz), and '_ '



- 15 - - A sol uti-on of 1 (benzo[ b] t h| ophen 2 -yl )cycl obut anecar bon| tr| I e
~(7.79) in -ether ' (50n1) was added dropvm se at "anbi ent tenperature.
under . ni'trogen to stirred ~ ethereal net hyl magnesi um i odi de_sol U%I on- '_
(3M  18m WO IS4 he addi tion was. "~ . conplete, the nixtUFErRBEYLT red
at refl ux tenmperature for 3:5 hours, then it wa . . cooled to anmbient
tenperature. The resulting solid was,goll ected by filtration, .20 washed

well with ether, and added in portions to 5M hydrochloric: aC|d (143n1) The'_p

resultin mxtu‘re was -heated at 9 [ for
o oants whes vead op Face8h Sk SR REEAShAS mahybita . o 1
product ygs a8 4lgais bWnioNt(9.07g) which Was bbed witiLi a;:eue( eunrucam ) then the

conbi ned extracts were washed with water (2 - x 400m ). and". _saturat ed
aqueous sodi um hydr ogen: car bonat e sol ution (400n1) dried 25 '

(Na[ err] SO er i $oluididoft Bromtird (Aea4m|r trrethed (25mly aas aadded giropwise over 1 |
_ \}vhl[ (1: héa,ggégr[s t%‘?ﬁﬂhﬁ”ﬁﬁ?’?ﬁ’% atPl % gtrry %l %QM rgrL ]o(?tg?@g-'}ﬁcrﬁoﬁ'o&éﬁyﬁ\w o] | (59) _

~ Phenyl tr mﬁmtamueu@ 447} lirv ethied ezscrmry 2g\ﬁewme adiiiiioh was jsomplete: endt

-20[ err

IO [1 ( b!a#ﬁ)[’m‘ﬂ? SpkER had 9!#\?9@0&9{ "}”2? Has e At gmbent tempgrature. |
* t et r ahy dggf alfitthet 30Fhihutes iserit Wasr\mshad withiwaterd(190mBsatarated auyRSUSt Ure f or

3 hours, ent - .
tenperat. §P€'“Fb’?y‘££°9§5r‘far‘i€?"a§%s°'“tt°" B@?@) %@Mﬁ(&'@ \%di?ﬁptggmed once
. -or e 4pand  bhen .S AlokRRt réﬁr%vé&nﬁvﬂﬂcddﬁ t¥ agivé - 1-bromo-3-(3acdictdsroghenyl)eds pur i f i ed
vi-a fPash chronato rap over._ si us re of - ether
- and petr aneshyibetené-oq%aﬁaa" aib( WP&P"?’]"&)W?&%?%@HPW pﬂﬂﬁ?%'ﬁﬁ ate fr actions
- were - . 35 conbined, and the solvents renmoved in vacuo'to give
_(10[ 1655 enze[ b]At\ wm?tupeegf V:B @8?@:35‘2’8%'& Ceﬁci-g r/oplwer%yl)bé 9&%&1&&?&%@5 an 0' l
: PCT/ EP98/ o@&éﬁ’&d above Qg lmrdazohdme-z-throne (1.02g), ethanol (12m|) and4gcetic :

% 4 ERG b o Roffo Mo MR bl oA 22.”8“‘?

(o - 42§), 8% m'brwaar
(10n ). Wétémperaturhean@sdlveiﬂs wieed Famoviedrin Machmeng theneasidue| mtﬂml’sﬁﬁ)ol to

anbi ent tenpperat.ure, n residue
Sonl o ¢ o ot 0 RoaE e, e S8biing B4 YA B Btel by R REAGE [0S Ey-
filtrati omth ethym:etane Y20} chied 40 fanuo]at 587G tmwwsrallrsecé&rom etharjal.ofi&et hanol .

~ Th |t t 2ol
UBey ) o ehfnd brie, wi 2ol feRldst f ?@WOWakﬁé@Mtﬁ’étha\%ﬁ@ﬁﬁ) 4hd Brigd hno
- 3- [ 1-Zobenzaeub] t hat0ph60°€2 yltd cycgmbut gl '(B.,431lchlorophenyl)- -methylethyl}-5,6- -

oy RSl § Bl fof I A e ggt@&rnd\w 0&6), S, 2660 '28'9')

| mp. 240

o to -

neral Pr ocedure
. 15" . 270°C (decmppsess of ~ stock . solutions - of.
2- bronD 1-[1-(3; 4-dichl orophenyl)-" .. __cyclobutyl]ethanone (prepared in a
manner -simlar to that described in Exarrpl e l)y:or. .. . oft :
2- brom) 1 é|31gapht hyI )cycl obutyl ] et hanone (prepar ed | n a nanner SI m I ar _
. '25 o . S

A mlxture of benzo[b]throphen-z-methanol (32 Bg) and thlonyl chlonde _
- (28! 7g) was heated under reﬂux under mtrogen for 2 hours, then drsttlled to gwe 2-_
L chloromethylbenzo[b]thlophene as a yellow oil (23 89). b. p 108-110 CI1 4mbar

.' 30 e A mixture of 2-chloromethylbenzo[b]thlophene (21 g) potasslum cyamde |
| (ﬁ .79), 1 4-d|oxane (200mi) and water (1 OOml) was stirred and heated under reflux.' :
for 4 hours, then cooled to amblent temperature and dlluted with water. (200ml) The o
' .'product was -extracted into toluene (3 x.200ml), then the combined extracts were _
' 'washed with water (2- x 300ml) dned (Nazso.«,) and the solvents were removed in
35 vacuo ' The residue was purified via flash chromatography over smca usmg a4
| . ._mlxtur_e_ of ethyl acetate and petrel,_eum ether (b.p. 60_80°C) as eiuant_ l_Approprsate



t hat descrl bed . in Exarrpl e.5) i n abs"ofl ute '.et 'hanol (0 10
_- 083M 1 20 m, -0.10
_mml) were 20 . added to a nunmber of 20 m screwtop vials; each cont ai ni ng-"’

Ege88pg‘r ?p‘g&lﬁéﬁt%ﬁct .| Ot hi ourea of For rrul alll (0.10nmol) - ancﬁ&?ﬁdsﬁu%‘s' d-

n vials were . .. sealed' with a screwcap and heated'- ”

at 85[err]C for 20 hours w'th agltatlon on an orbit

al . -shaker. E
reaction mxture was anal ysed by. HPLC;I}/B and. then dil uted w.th an ach” i
appropriate.vol une of di goI S0 as.to give a 10[err]MsoI ution of thé' active

' df
: ‘Cr(r)\gp 19 lCJ)|n| Oﬁﬁé@@,tﬁ%; 'n taﬂ% b sgt\feﬂtsb vﬂeré’grérﬁdveasﬁ'ﬁ%cuo to give

dare maj or _conponent -in-the . -

reaction ?bﬁfidgﬁ]ﬁuoﬁhént’becahﬂmamahejhim(mdﬁ@m |Tt\ Pe%g'ﬁh@ M5 mol ecul ar i ons

i.ndi cated WD .98/ 41528 - :
PCT/ EP98/ 01358 - 43 Ex'a e
13 - w&mhmﬂ]mpnemaaamtommq(s 059) and 1,3- drbromopropane ampe

' d|( ﬁygr g: ﬂégéﬁﬁg %23'45]) %ﬁmhgr?ﬁust %Jd%g éi{%l%ér/n Laéerq'ntro%en over 1 hour to a strrred
gyf[:llofz)ﬁt e%gi dr’r;s?ﬁ Benaion of finely-powdered potassium hydroxide (13.53g) in dimethyl o
o7 6o shiphoge gy Whax 3he pERIAGH Wed cormpiéed E}?eomﬁddwq’ﬁasbéﬁr%djﬁt HPLC
gl Ll dE gt ﬁlaﬁtm@tq% MpBRINTe)f6Y 4 hotrs] theh-iBwas atged 1 isetchld wafern@Dng The
.' Exa)r/rpl e 1 5gszu?t1neg lxc%‘r"%bvrvgy acrgit‘let!.l_I 't)d‘ SHRQby %%(gd%n%f@mcmt?at&? ﬁydr%meﬂdf] )
_. |4e[ 1- 48 4 dafjd? trt.)arm outlick auss| extratty Jnta etiteiny(8 x209rrHy | The srmbined BXURRS ot hi azo
. Exanple’ 16~erreg@ars?1ed With Water (gébri’t%l{ dri’édg’(illdgé';& afd ﬁté&ﬁvénVWaeréHoved in :
© 4-[1- (3, 4-cabltergnah arpeninlthisphery-21yiByglotssgnecar |asn@ e $il{8-16g)
: ggﬁg{gt rln-/ﬁr%igllt %agmsegwrtgout%%hfm rq: 88 7% (3 83 wﬂ‘?m z 383 (NH[ err])
15 - _ A solutron of 1-(benzo[b]throphen-z-yl)cyclobutanecarbonrtnle (7 7g) in ether
_ (50ml) was added dropwrse at ambient temperature under nltrogen to stlrred
ethereal methylmagnesrum |od|de solutlon (3M 18ml) ‘When the addltron was |
" complete, the mixiure was strrred at reﬂux temperature for 3 5 hours, then it wa
.~ cooled to ambrent temperature “The resuttrng sohd was. collected by frltratron.
: 20 washed well with ether, and added ln porttons to 5M hydrochlorrc acrd (1 43mt) " The |
R '_ resulting mrxture was heated at 95°C wrth occasronal stirring for 1.5 hours, then .
L aliowed to stand at ambient: temperature for 18h The product was extracted lnto' ;
L drchloromethane (3 x 200mi), then the combrned extracts were washed wrth water (2 '_ .
) X 400ml) and saturated aqueous sodrum hydrogen carbonate solution (400m|), dried
25 " (NaZSO.;), and the solvent removed in vacuo to give 1-1- (benzo[b]throphen'Z- |
yl)cyclobutyl]ethanone as a brown ort (59) whrch was used without punf catlon.

Phenyltnmethylammomum trrbromrde (1 729) was added in portrons at —20 C

_ - to a strrred solution of 1-{1- (benzo[b]thlophen-2-yl)cyctobutyl]ethanone {1 059) in -
.80 tetrahydrofuran (50mt). ‘The mixture was stirred at ambrent temperature for 3 hours,
- then it was filtered, and aliowed 1o stand at ambrent temperature for a further 18
hours. The mixture was frltered once more, and the solvent was removed in vacuo.
The resrdue was purified via flash chromatography over silica. usmg a 1:49 mixture of
E _ether and petroleum_ether (b.p. 40-60°C) as eluant. Appropnate fractions -were

35 combmed and the solvents removed m vacuo to grve 1-[1 (benzo[b]thtophen-z-_ |
© yl)cyclobutyl]-z—bromoethanone as an oil (0 469) ' o



4- [1 (3 4-Di chI orophenyl )cycl obutyl] 3 |sopropyl 2 |sopropyl 1M no- 2, 3- 25
di‘hydr ot hi azol e hydt obr oni de HPLC. 86 0% (3. 83 m n) n12 383 (M—l[err]) '
Exanple 18 = 30 S
3-But yl - 2%9&41151&8 nNo-4-[ 1- (3, 4-di chi or ophenyl ) cycl obutyl] ZPQT/E?WHP& hiazo -
lLe. - hydr obr om de, HPLC -85. 7% ( 4. 27 mn); mz 411 (M—l[err]) , _
Exanple 19° 35 - " ‘
4-11-(3, 4-Dichl orophenyl )cycl obutyl ]: %2 i-sobut yl - 2.0 sobutyl imno-2,3 .
di hydr ot hi azol e hydrobrom de, HPLC: 92 1%(3 99 m n); n12 411 (M—l[ err])
WD 98/ 41528 - :

PCT/ EP98/ 01358 X 0.
Exanpl e 20 A ‘mixture * of —[‘l (benzo[b]thlophen 2 yl)cyclobutyl] 2 bromoethénone

" 3-Allyl - 20a42gy) imidarpliding-2-thiona (0il da) ethasek FAM: pod @sat‘ifﬁf'dzllema WaRir ot ln azo._ |

:Eg aﬁlﬂ o qua?gd ORbS e entE T 18%ohré than ﬁﬁo\ﬁed‘to cdbi o %BlehMéhﬁiel’rdture The

- 4-[ 1- (83, 4sdberit tweoemenwe)dcmcrasuotayﬂ]tberw@l%weﬁrssﬁvl?é%wth gthepg3oml).
cycl opr 0%%; uﬁ{&b@()ﬁ}ﬂfé %ﬁ&l&%ﬁlﬁé&@lﬁa&%@l}d&b& apiehe awagstﬁmsa% (3. 93

gn gZanzyI - Rorheatbiaridl.niThe -resyiting(moduc WeR |cellmh¥/ Fﬂ}regm rashed pith ethanol
di hydrot h@%%ﬁ‘d BHLE FPUALDoE 40t gioe 35{%(Bénz69b]tmldibl1en-ﬁiﬂ)c§:§l&t&;m=ﬁ grl).

Exanpl e
- drhydrormrdazo[z 1-b]thrazole hydrobromrde as an oﬁ‘-whlte solid (0 289) m. p 240-
- 10._- : 242°c o

Exam les 13-55 K o L . .;_ R
. General Procedure - L |
" Aquuots' 'ot' stock solutrons 'of 2 bromo— -[1 —(3 4-drchlorophenyl) :
o cyclobutyl]ethanone (prepared ina manner similar to that descnbed in Example 1) or_'__'_ .
' 'of 2-bromo-1-[1 —(2-naphthyl)cyclobutyl]ethanone (prepared ina manner srmilar to. -
| '_ that described in Example 5)in absolute ethanol (0 083M, 1.20 ml 0.10 mmol) were
20 . added to a number of 20 ml screw-top vials, each containing the appropriate
o _- throurea of Formula i (0. 10mmol) and acetlc acrd (0 80 ml) The reaction vrals were'
_ sealed with a screw-cap and heated at 85°C for 20 hours wrth agltatlon on an orbital _
' shaker Each reaction mlxture was analysed by HPLC-MS and then drluted with an o
. ; appropnate volume of dlgol SO as to grve a 10 "M solutlon of the active compound for .
25 testlng rn the in vrtro blologlcal assays ' ' ' '

. The: followmg compounds were prepared ‘as the major component in. the
.' - reaction mrxture. by the above method (HPLC purrtles and MS molecular jons. o
. indicated): ' B ' . |



20 . 4 [1 (3 4 D|chI orophenyl)cyclobutyl] 3 (4 fI uorobenzyl) 2 (4-
fI uorobenzyl imno)-2,3-di hydrothiazol e hydrobroni de HPLC 89.8% (5.00. m.n);

' err]). - Exanpl e 24 25 '
4 [1 (3, 4‘%}g§{$%penyl ) cycl obutyl] - 3- phenet hyl -2 phenet hyl IFnT,r%?EIO?SS

di hydrot.hi.azol e hydrobrom de, HPLC 91 4% (5.26 nin n1
BERCAh QU SS _ o ( ) zSO?(M—l[err])

- 4- [1-(3, 4- Di ¢hl orbphenyl)cyclobutyl] 3 (3 pyr|dyl nethyl) 2 (3-

__pyrl dyI mit hEl ‘ rqsno) .2, 3-di hydrot hi.azol e hydr obr om de, HPLC 79. 4% (3 63 N

481 (IVH[err]) WD 98/41528
Exc;ggrzs/msss . | a5
4-[1-(3, 20 clﬁ"oPB'BEB'XW )'E‘i?“"f %lS’ﬂtsyq1 ?'cm?mp hpnere '°'°“J¥"y'5‘.’“r$,‘2¥§:5%6’
a gi/rglrgt diryardimidayelRaibjthiazie Hnmommemaad mi $r (34 quy)srr])__

EITES, eveekiy AR SISt Byd'ﬂ%'ﬁ'y"'?em HPLG o76% ..
.. 10

di hydr ot gaa?%ﬁ).wmebmmde HPLC 86.8% (4.94 m: n) BUE: 451 (M—I[ err])
Exanpl.e

4-[1-(3, 4- D|chI orophenyl)cyclobutyl] -3- (p tol yI) 2 (p toI yllmno) 2, 3-

Sdi hydrothg |@1prdrobrom de, HPLC 85 9%(5 22 m n) rﬂz 479 . (M—I[err])... 1

Exanpl e- :
4-[1-(3, 4- D|chl orophenyl)cyclobutyl] 3 (o tol I) (o toI yllmno) 2 3-

~di hygpot hi azol4&{1hm—DmhmmnylmanQWU'@mthyl@mﬁtW)‘m‘ﬂ?l'%3'479 (M—|[ err] ).". 20 o

Ex
' arrpl © t? hydroth;azole hydrobromlde, HPLC 92. 4% (3 03 min); m/z 327 (MI-P)

| --E'xa'mgié 15

| 15 e 4—[1 (3 4—D|ch|orophenyl)cyclobutyl]-s-ethyl-z-ethyi|m|no-2 3- dlhydrothxazofe
| hydrobromtde, HPLC 94. 3% (3.35 mln), mlz 355 (MH*) -

' Examgl’e 16 '

| 20 - o 4-[1 (3 4-D|chlorophenyI)cyclobutyl]-3-propyl-2—propyhmmo—2 3- o
o 'dnhydrothlazole hydrobromlde HPLC 88 7% (3 83 mm), m/z 383 (MH”)

- Examgle 17 -

- } 25 o 4-[1 ~(3, 4-Dlchlorophenyl)cyclobutyl]—3-|sopropyl-z-nsopropyllmmo-2 3-
L dlhydrothlazole hydrobromtde, HPLC 86 0% (3 83 mm) m/z 383 (MH )

| 'Examglé18

- .30 R 3—Butyl—2-butyhmmo—4-[1 -(3, 4-d|chlorophenyl)cyclobutyl]-z 3-d|hydroth|azole
_ hydrﬁbromude, HPLC 85.7% (4 27 mm), m/z 411 (MH ™). '

| 'Examgie' 19 -

- .35 '_ - 4-[1-(3, 4-D:chIorophenyl)cyclobutyl]-a-1sobutyl-2-lsobutylnmmo-z 3-
dlhydrothlazole hydrobromlde, HPLC 92 1% (3 99 mln) m/z 411 (MH‘) '

5



(3 4-Di chl orophenyl )cycl obutyl ] 3 (3 tri fI uororret hyl phenyl ).- 2- (3-

4- [ 1- .
~trifluoronet hyl phienyl i m no)-2, 3-di hydr ot hi azol e hydrobrom de, HPLC 67.6% .
(5.16 25. nin); .m.z 587 (M—I[err]) S Exanple. 31~ o
4-[ 1- (3, 49O 8#Mi82%opheny! ) cycl obut yl ] - 3-(2, 4-xyl yl ) - 2- (2, 4- &?VFTS’#{ %38 2,3

30 di hydroth| azol e: hydrobrom de HPLC 76. 8%(5 A47. m n) rﬂz 507 (M—l[err])..-‘
WO 98/ 41528 - _ : NPT :

- PCT/ EP98!/. 01358 o
Exanpl e 32 L

S 4-11- (3, 4-D CHI orophenyl)cycl obutyl] 3 (4 et hoxyphenyl) 2 (4-

. 46-_,

et hoxyphe Xl éB)) 2,3-di hydrot h| azol e hydr obrom de HPLC 68 2% (5 09 ni n).;'. -

mz5 5 r1). nple 33~
- 4-[1-(3,4-Dichl orophenyl)cycl obutyl] ‘3-(3,4-di rret hoxyphenet hyl.) - 2- (3 4- 10
di net hoxyphene%w n?rg“g m% h}dﬂémﬁrbpm@l)e;dqutzmwemtmm@ 100 0%
W%

(4.05 - - nplé 34 15 . o
3- [ 1- 62- INggiobrorhifeydPle® 8611 %587["61) @W%Ml azol o[ 3, 2- a] pyri mi dine |

: _hydrobrom de, HPLC 50.9% (3.17 nin); n12 321 (M—I[err]) - Exarrple 35 -
.20 - An unresolved m xture .of

' 5- et hyl -Eafrlg 24 napht hyl ) cycl obut yl -5, 6-

di hydr oi m dazo[ 2, 1- b] t hi azol e hydrobrom de and - _ o

6- et hyl - 3- 1- (2- na :

- cycl.obut yl'] - 5,53 szni&z%‘?%@bmlﬁﬂf’8P@war‘ o i de,’ HPLC 90. 4% _
(3. 15,0 rpyc;opropyymé}i&y‘hn%?a-z{sh&rhwrﬁﬂﬁazole hydrobromlde HPLC 67.9% (3 93 mm) o

. mlz 407 (MH‘)

- .gxémgle’ 22

5 3—Benzyl-2-benzylxmmo-4—[1 -(3 4-d|chlorophenyl)cyclobutyi]-z 3-
o dlhydrothlazole hydrobromlde HPLC 90 5% (4 .79 mm) mlz 479 (MH")

Bamlezs

o = :-'.'20 o 4-[1 (3 4-D|chlorophenyt)cyclobutyl]-3-(4pﬂuorobenzyl)-2-(4— . |
o . ‘ﬂuorobenzyhmmc)-zs dlhydrothiazole hydrobromtde HPLC 89. 8% (5 00 mm) mlz o
"_.--515(MH*) | | S ' o

. : ] Examgfe 24 S
| 4'[1'(3 4’D‘°h'°fOPhenyl)cydobutyl]-a-phenethyl-z-phenethyhmmo-z 3-
dxhydrothlazo!e hydrobromlde, HPLC 91 4% (5 26 mln) m/z 507 (MH*)

R Exémgle "25 B
c o 4-[1-(3 4-DtchIorophenyl)cyclobutyl]-s-(s-pyndylmethyl)-2-(3-
pyndylmethyhmmo)-z 3-d|hydroth|azole hydrobromlde HPLC 79. 4% (3 63 mm) m/z
481 (MH") : - SR -



25 Exarrple 36 o o ' '
3-Met hyl -2-net hyl i-m no- 4 [1 (2- napht hyl)cycl obutyl] 2 .3- d| hydroth| azol e

_ hydrobrom de. HPLC 87. 1% ('3.04 min); mz 309 (M—I[err]) Eﬁk@ 37
3- Et hyl - Wl ?ﬁ no-4-[1-(2- napht hyI )cyclobutyl]-2, 3-di hydro?hl azo '
hydrobr'om de, HPLC 89 4%(3 39 m n) ‘-z 337 (M—l[err]) - _ . VO |
98/ 41528 ' R T T T
PCT/ EP98/ 01358 - - - ' el S '. o -"'473_.1 . S
Exanpl & e ' ' '

4-11- (2-%5mcycl obutyl] 3- propyl 2 propyl 1im no- 2 3 d| hydroth| azol e
'hydrobrom de HPLC 88. 5% (3. 82 mn); mz 365 (M—|[err]) . - Exanpl e 39

- 3-I'sopropyl - il Sorel ok 2 3-di hydrot hi azo
e hydr ob @n@a@a}éhhwaﬁﬁﬁ?é@&h ;W m-z rg {VIM—I err]) s
Exanpl e . 4ihydrothiazole hydrobromide, HPLC 92.2% (4.5 min); m/z 459 R
-3-Butyl -2-butylinmino-4-[1-(2- naphthyl ) cycl obutyl] 2, 3-di hydrot hi azol e

hydr oBr om de, - HPLC 94. 1% (4. 31 mn); mz 393 (M—I[err]) 15 Exarrplé 41. _
3- | sobut yExamplegPut yl i mi no- 4- [1- (2- napht hyl ) cycl obutyl] - 2 3 di hydrot-hi'azol e .
- hydrobrom de, HPLC 51. 2% (4.18 min); n12 393 (M—l[err]) ~ Exanple 42_ .

3-Allyl - 2-allylimno-4-[1-(2- naphthyl cIobut yl]-2, dlhydrothlazole
“hydr obr oni de, "44-(3, &pigneraghenytinysiobuyik -phﬁni{l'%@mefcmw £y .

S d|hydrothxazole hydrobromlde HPLC 86 8% (4 94 min); m/z 451 (MH")

Ex_a_rnp_f?_zé

: 4—[1 -(3 4-D!chlorophenyl)cyclobutyl]-s-(p-tolyl)-z-(p-tolyllmlno)-2 3-
S dlhydrothlazole hydrobromsde, HPLC as 9% (522 mm) miz 479 (MH")
- Example 29 .

o | 4-{1-(3, 4-D|chIoropheny!)cyclobutyl]-s-(o-toiy!)-z-(o-tolyllmmo)-z 3-
R dlhydrothiazole hydrobromlde HPLC 92, 1% (5 22 mm), m/z 479 (MH")
S Exémg!'e- 30

_ 4»[1 (3 4—Dlchlorophenyl)cyclobutyl]—3-(3-tnﬂuoromethylphenyl)-Z-(S- o
RN tnﬂuoromethylphenyhmmo) -2 3-d|hydrothtazole hydrobromlde HPLC 67. 6% (5 16
25 ~min); miz 587 (M) S - -

- _,'E)tamg' le31

S 4-[1 -(3 4-D;ch|orophenyl)cyclobutyl]-3-(2 4-xy1yl)—2-(2 4-xy|y||mmo)-2 3-
30 .dlhydrothlazole hydrobrom:de, HPLC 76. 8% (5 47 mln), m/z 507 (MH" )

P



Exanple 43« R T L
3- Cycl.opropyl et hyl - 2 cycl opropyl met hyI im no 4- [1 (2 napht hyI )cycl obutyl ]

30 2, 3-di’hydr ot hi azol'e hydrobrom de, HPLC 89. 8% (3. 90 mn); 389 _
( VH[ err] ) WO 98/41528. Exanple 44 . . PCT/EP98/01358 _
3:-Benzyl - 2- benzyl i m.no-4-[1- (2 napht- hyI )cycl obutyl ] 2, 3- d| hydrot h| azol e 35
hydr obr omi de,” HPLC 85. 8% (4. 60 mn) n12 461 (M—|[err]) _ , WO -
© 98/ 41528 : _ | _ | R
~PCT/ EP98/ 01358 o S C - 48

Exanpl e #Rample 32 -
 3-(4-Fl uorobenzyl ) 2 (4 1l uorobenzyl | m no) 4- [1 (2 napht hyI )cycl obutyl ] 2 3 S
- b di hydrothl azol e hydrobrorni de,” HPLC 84. 7% (4. 87 rPn il z 497 -
(MAerr]). 4[i-(3B-@ioplbmphenyl)cyclobutyll-3-(4-ethoxyphenyl)-2-(4

4-[1-(2- Napht cl 2%, (@08 dn); hilz

di hydr ot #ﬁ%fﬂ%’&%%g? @d%@?@gﬁ%@eggﬂ%%& mg@ 489 ()M-i[err])
Exanpke 43g (MH") -
4-11-(2- Napht hyI )cycl obutyl] 3-(3-pyri. dyI rret hyI) 2- (3 pyr| dyI net hyI i m no) 2_-‘
,3- 15 di hydroth| azol e hydr obr om de HPLC 68 6%(3 56 mi.n); rﬂz 463
(W[err])gxamgless Exanpl e 48

- 3- Furfury -2-furfurylimno-4- [1:(2 naphthyl)cyclobutyl] 2 3 di hydroth| azole.: -

| 20 hydr-obr oni de;. HPLC 90. 6% (4. 44 m n) 4
o Y _ 4-{1-(3, 4.D|ch;orophenyl§cyclobutyl]-3-(é 4—dlmethoxyp(h Ltﬁylsll (3,4-

10 dumethoxyphenethyhmmo) -2 3—d1hydrothxazole hydrobromnde, HPLC 100.0% (4 05.
'mm) m/z 627 (MH") | . . . |

- 'Examg!eém L

- 15 : o —[1 -(2-Naphthyl)cyclobuty!] -6 7-d|hydro-5H-th|azolo[3 2-a]pynm|dnne
o hydrobromlde, HPLC 50. 9% (3 17 mm) m/z 321 (MH*) ' a

_-_'gkamgtess_ o
20 CAn 'uhieéblved mixture of 5-methyl-3 [1-(2-naphthyl)cyclobuty|}-5 6
'dnhydroumldazolz 1-b]th|azole hydrobromlde : and 6-methyl-3—[1 (2-naphthyl)-

o cyclobutyi]-S 6-d|hydr0|msdazo[2 1-rb]th|azole hydrobromxde, HPLC 80. 4% (3 15 mm), o
m/z321 (MH") - - S

25 Examgle' 36

3-Methyl-2-methyhm|no-4-[1 -(2-naphthyl)cyc|obuty|]—2 3—d|hydroth|azole
' hydrobromlde. HPLC 87. 1% (3. 04 mm) miz 309 (MH’)

30 .Eica'mg'l'e37' o

_ 3-Ethyl-2-ethyhm|no-4»[1 (2—naphthyl)cyclobutyl]—2 3-d:hydroth|azole
' hydrobromlde HPLC 89.4% (3 39 mm), mlz 337 (MH") -



Exarrpl e 49

4-]1- ( 2- Napht ﬁyl)cycl obutyl] 13- phenyl

_'Exarrp

- zole
:V\098/415 a

le 51 .
4-[1- (2 Naphthyl)cyclclobutyl] 3- (o toryl) 2-(o- tolyllmno) 2 3- d| hydrothla :

é)rom de HPLC 85 1%{5 21 mn) mz 461. (M—I[err])

- PCT/ EP98/ 01358 . o - 49

“Exanple 52

A1t 2 Napht hy|4;faWewN?@aw!)fw?beyﬂéwpy’r%-wfpx'ﬁwaOWW'M@R? 35

- g{hydlrot ggw@bmdimdrm_mw%(a:mniw&%es&mmm ny; iz 489 (M—l[err])
anpl e

3- Cycl

di hydroth_Mdrobrom de,” HPLC 87 4%(5 68 m n); n12 417 (M—I[err])
- Exanpl e 54

3-(4-Et hoxyphenyl) 2- (4 et hoxyphenyl im no) - 4- [1 (2 napht hyI ) cycl obutyl] - 2, 3

- 15 di hydrot I:Maap:bpylkwﬂombpﬁmml@;t-[ﬂu-ﬁaﬁlﬁhwéyélsbW]—ﬂandmydmwa"za&
'-( NH[ er ) hydrobromldeﬁéﬁr@ 58 25/5(3 76 mm). m/z 365 (MH" T
- 10

25

" Example 4p_ .

' 3-Butyl-2—butyhmmo-4—[1 -(2-naphthyl)cyclobutyl]-2 3- dlhydrothxazole L

A _.hydrobromade HPLC 94. 1%(4 31 mm) m/z 393 (MH*)
15 | |

- ':Exfar'ngle 4

o 3-lsobutyl-2~tsobutyhmm0-4-[1-(2-naphthyl)cyclobutyl]—2 3-d|hydrothnazo|e
: hydrobromlde. HPLC 51 2% (4 18 mm) mlz 393 (MH*) |

: .__Examg'le 42 '_ .
3-Allyl-2-allyllm|no-4-[1 -(2-naphthyl)cyclobutyl]—2 3-dthydroth|azole

' fhydrbbromxde HPLC 86. 3% _' o Ce
(3_.56 min); m/z 361 _(MH.").

i 'E)'('amgﬂle' 43'

.30

T

S 3-Cyc|opropylmethyl-z-cyclopropy!methyhmmo-4-[1 -(2-naphthyl)cyclobutyl]-
2 3-d|hydroth|azole hydrobromlde HPLC 8. 8% (3 80 mln) mlz 389 (MH")

o Examg' le 44

_ 3-Benzyl-2-benzyhmmo~4—[1 -(2-naphthyl)cyclobutyl]-2 3-d|hydrothxazole
_ hydrobromnde HPLC 85.8% (4 60 mm), m/z 461 (MH"

2 phenyl i M- no- 2 3 di hydrot h| azol e 25

_hydrobrom% d—qr% 87.7% (4.93 mn); rﬂz 433. (M—I[err]) le 50
4-[1-(2- Nap i ¢l obutyl ]-3-(ptoiyl)-25(p-tol yl i m no)- 23"%’&%} zol e j
30. . -hydrobrom de, HPLC 79.8% (5. 20 mn) m z 461,,(I\/I-I[err]) - '

r

%pentyl 2-cycl opent yl i mi no-4-[ 1-(-2- napht hyI)cycI obutyl] 2,3-. 10



3- (3 4- D rret hoxyphenet hyl ) -2- (3 4- di rret hoxyphenet hyI i m no) 4 [1 (2 20

napht hyl )cycl obutyl] 2, 3-di’ hydrot hi azol e hydrobrom de, HPLC 89.2% (3.96 e
mn); mz- -609 - (M—I[err]) 7 " Exanpl es 56 - 76 Gene |-
Procedur eWO 9841528 Sol uti ons .of - a .range of ketones. of? %F?ﬁﬂ"é% (0.40
ol ) -in ether (8.0m) - were. prepared in 20 ml screwtop vials.
~Bronmine’ (64nyg,- 0.40 nmol) was added tQ - .. each soI ution, then the viats
were seal ed.with screw caps-.and | eft: 0 stand at 30 . anbi ent tenperature
for 70 hours.  The caps were renoved and.the solvent was - - removed in
vacuo. Each residue was then dissolved in: -ethanol (8 m) and i ndi-vi dual
21 m oali of= each sol ution, containing 0.05 mml of the resulting-
"bronoketg*@mé}g—is' For mul a IV Were di spensed into 40 ni screvv-top vial s,
each cont-ai ning aceti-c acid’ (1. 25 m-) .and a-solution of a thiourea of

Formula 111 in tﬁg&atwg@) Qittu%rdﬂe n%)Bﬁn-(arn@hﬂw!)mbmva*Zs?--vver e

seal ed, then Re%te C tor:.24-29 52 ﬁtatlon on-. - an
or bi t &l Mmthlaﬁdehyﬁfeb@tfm@% Hﬁbﬁ%ﬁ% °v(é§ dﬂ'& ﬂléd ﬂ PLC- M, then the -
WD 98/ 41528 - SR

PCT/ EP98/ 01358 : ' 50

“.sol vent SE&E@.@’_@DVed in vacuo. The '| ndi vi dual reS| dues were dissolved . in

-:nethanol (4.0 M), then further diluted with an appropriate volune of di gol'__

SO as to ‘give a 10[err] M sol utj-on.of _t ound fof testlng
inthe in vi tr4a[1b€2dﬂ%i§1“®é)lcyd°b“tyl %g&wﬂw)g-z-pmeneﬁlyfmmo%%ﬂg f-ol 1 owi ng S
| Co”p%”dsdDWrﬁhiaE@ HyBfbordtfics IMPICBPRYC@EENBNmEREOMH). reaction

‘m xture met hod HPLC purl ties and MS ol ecuI ar | ons
i'ndi cated): - 10 Exarrpl e 56

3-Butyl - 2=} y#i ne-4-[ 1- (4-chl or. ophenyl )cycl obutyl] 2 3 d| hydr ot hi azol e'
'hydrobrosz%ﬂd‘%PEC 98. 4% (4.20 min); . nfz 377 (MHerr]). “15 -Exanpl e-57

T4 [1 (4- Brom)phenyl ) cycl-obut yl ] - 3- butyI 2-butylimno-2, 3- di hydrot hi azol e - |
- 4-[1- (2-Naphthyl)cyclobutyl]-3 (3-pyndylmethyl)—z-(3-pyndylmethyhm1no)-2 3- -

BT dlhydrothlazole hydrobromlde, HPLC 68.6% (3 56 min); miz 463 (M;-r) R
= -Examg' le 48'"

L 3-Furfuryl-2-furfuryhmmo-4-[1 -(2-naphthyl)cyclobutyl]—2 3-dshydroth|azole '
20 hydrobromlde, HPLC 90.6% (444mm), miz 441 (MH*) | R

| ‘-Exémgie 49

I 4-[1 -(2-Naphthyl)cyclobutyl]-a-phenyl-z-phenyhmmo—2 3—d1hydroth|azo!e
25 hydrobromlde HPLC 87.7% (4.93 mm) miz 433  (MH).. | .

i .Eicéing' le50- |

o 4»[1-(2-Naphthyl)cyclobutyl]-3-(p-to|yl)-2—(p-tolyhmmo)-2 3-d|hydroth|azole | '
30 hydrobromude HPLC 79.8% (5.20 mm) iz 461 ) - .

Examgle 51" o

4w[1 -(2-Naphthy|)cyclobutyl]—3-(o-tolyl)-2-(o-tolyhmmo)-z 3-dthydroth|azole - |
" 35 hydrobromide, HPLC 85.1% (s 21 mm), m/z 461 (MH ). - -



. hydrobrom de HPLC 63 2%(4 27 mn) rﬂz 421 (I\/H[err]) :"20 Exarrple 58 .
'3 Bntyl 2-butylimno-4-[1- (4 met hyl t hi ophenyl ) cycl obutyl] 2, 3-di hydr ot hi. azo’-

Exarrpl o 53”8 9}2{&@ de HPLC 86 3% (4 15 m n); rﬂz 389 (M—l[erl;'c}l)mpgsmgés

3-Butyl-2-butylim no- 4 [ 1- (4 phenoxyphenyl)cycl obutyl 1-2,3-di hydrot hi azol e
hydr obrom de, HPLC 87. 2% (4. 63 .nmn); @pz 435 (MH err]). 30 - Exanple 60
3- Butyl.- 2-but yl i mi no-4-[ 1- (4-chl orophenyl )cycl opentyl |- 2 3- d| hydrot hi azol e

. hydr obrom. de HPLC 70. 1%(4 41 mn) rrlz 391 (M—l[err]) WO
98/ 41528 : _ . S
PCT/EP98/§zaBale_5_ : R PR 51
" Exanple 61 : P ' : e
~ 3-Butyl -2-butylinino-4- % henyl cycI ohex %:( hydrot h| azol e I
~ hydrobroni de, Hfit¢2-Neph DWCMUM]'I%@WV'B ZGW[YE ine)-2,3- _ Exarrpl e 62 .
' _3 But . - 2- 2 6 Hh: 2, 3- di hydroth| azo -
PP el %ﬁ%@h%ﬁ‘é%”&‘%?@“%%i’"‘”ﬁm“ WW[err]) o o

Exarrpl e 63

3-But yl - ngiel% no- 4-[ 1- (3, 4- di chi orophenyl) 1- methylethyl] 2.3 -
di hydroth drobrom de, HPLC 90. 7%(4 24 m n) m z 399 (M—l[err]) 15
Exanpl e 64 | .
ST 3-Cyclopentyl-2—cyclopentyl|m|no-4~[1 -(2-naphthyl)cyclobutyl]—2 3- '_ £

10 _ dnhydrothlazole hydrobrom:de, HPLC 87. 4% (5 68 mln) m/z 417 (MH“) a
. Examplest

_ 3-(4—Ethoxyphenyl)-2-(4-ethoxyphenyllmmo)-4-[1 (2 naphthyl)cyclobutyl]-z 3-
15 ' dlhydrothlazole hydrcbromlde, HPLC 76 9% (5 07 mm) m/z 521 (MH*)

Exan_tgle 55

_ _ 3-(3 4-Dlmethcxyphenethyl)-2-(3 Mlmethoxyphenethyllmmo)-4-[1 (2- | o
20 naphthyl)cyclobutyl]-z 3-d|hydrothlazole hydrobromlde HPLC 89 2% (3 96 mln). mz
609 (MH'). - | g R

- Exam les 56 - 76 .'
- 25 ~ General Procedure

Soluttons of a range of ketones of Formula V (0. 40 mmol) in ether (8 0 ml)_-“
were prepared in-20 ml screw-top vsals ‘Bromine (64mg, 0 40 mmol) was added to - N
' '-each solution,. then the vxals were sealed with - screw-caps and left to stand at'
- 30 -amblent temperature for 70 hours The caps were removed and the solvent was '_
| - remaved in vacuo. Each resudue was then dissolved in ethanol (8 ml) and mdwxdual .
1 'mi aliquots of each solution, contalmng 0. 05 mmol of the result:ng bromoketone of
_' Formula IV, were dlspensed into 40 ml screw-top vials, each contammg acetlc ‘acid
| (1.25 ml) and a solution of a thlourea of Formula Il in ethanol (0. OSM 1 mi, 0.05 |
_' 35 -mmol) The vials were sealed then heated at 85°C for 24-29 hours wuth agltatlon on o
| '_-an _orbltal sh_aker. Each reactlon mlxture was analysed by HPLC-MS then the;



- 4- [ 1- (4- ChI orophenyl )cycl obutyl] 3 phenet hyI 2- phenet hyI i i no- 2 3-

“di hydr ot hiazol e hydrobrom de, HPLC 89. 1%(4 84 mn) mz 473 (M—|[err])., 20 .

Exanpl e 65 -
4-11-(4- CIW(mm«pJSMyI )cycl obutyl] 3- (3 4-di rret hoxyphenet hyI )P(ZF/EB?WI:SSS
di met hoxyphenet hyl i m no) - 2, 3- di hydr ot hi- azol e hydr obr oni de, - HPLC 88 4%

(3.91°25 nin); . mz 593 (M err]) | Exanpl e 66

4-[1- (8- Brom)phenyl ) cycl obutyl ].- 3- (355’ di met hoxyphenet hyI) 2-(3, 4- 30
di met hoxyphenet hyl'i m no) - 2 3-di hydr ot hi-azol e hydr.obr om de, . HPL C 70 6%.
(3.99  solventsnywere remeyed (iyryaqupy ) The individual residusnwgey Alissolye

'.EXCT/ Epgsg-gétﬁﬁx&ol (4.0 mi), then further diluted wnth an appropnate volume of dlgolia as to
anpl e

4+ 1- (4- @NQ)BOMMWM% 106 Hash @GHVE- @W@Uﬂ}dofpﬁé?%%&y?)ﬂé%é? M&}'P)b'%'°?'§a‘4 -
di met hoxyplgnet hyl i m no) - 2, 3- di hydrot hi azol e hydr.obrom de HPLC 90 6% -
(4.07 5mn); mz 607(M—|[err]) - Exanpl e 68

3-('3, & Di.nmet hoxyphenet hyl ) - 2-( 3, 4- dl met’ ‘hoxyphenet hyl i mi no) 4- (1 10"

g?enyl cycl gg$><‘(rll.\7)H Er& \?mal botptingl b Q;rébﬁié@bﬁ§mhéimajdﬂ%p6%eﬁffw( thed1 min);
’ er I’

4-11- (3, zrea_pm ampwerm Wlah%‘@hmeK\OHyl"TP*& (%“"He%aﬁgt'}ﬁx?’f}}?&'r\'éf NS - 2- (3, 4-

di et hoxyg&@gfé[ﬂ?yl im no) , 3-di hydrot hi azol e hydrobrom de, HPLC 90. 6% '
(3 98 mz 615(M—I[err]) -~ - Exanple 70 20. e :

3-[1-(4- Bronmophenyl )cycl obutyl] 5,1 d| hydr0| m dazo[2 1- b] thi azol e

105_&am1_pl_e_5.§

_ 3 Butyl-2—butyhmmo-4-[1 -(4-chlorophenyl)cyclobutyl]-z 3-dxhydrothlazole
e hydrobrom:de, HPLC 98.4% (420 mln) miz 377 (MH*) -

15 Exam |e'57 | S

o 4-[1 -(4—Bromophenyl)cyclobutyl]-a-butyl-z-butyhmmo—z 3-d1hydroth:azo!e
. hydrobromnde. HPLC 63 2% (4. 27 mm) mlz 421 (MH*) S :

o .-S-B.t.nyll-z-butyhmmo-4-[1 (4—m¢.ethy-lth|opheny!)cyclobutylj .2.3-d|hycl:lroth|azole_ | - -
:_hydrobromlde HPLC 86. 3% (4 15 mm) m/z 389 (MH") o : :
25 Exa;nQI:Q 5_9 |
| 3-Butyl-2—butyhmmo-4-[1 (4-phenoxyphenyl)cycl.obutyl]-a &dlhyciroth:aiole

e hydrobromtde HPLC 87.2% (4 63 min); m/z 435 (MH*)

30 Example60

A

3-Butyl-2-butyhmmo-4—[1 —(4-chIorophenyl)cyclopentyl]-z 3-d|hydrothxazole .'
hydrobromlde, HPLC 70. 1% (4. 41 mm), m/z 391 (MH")



.:-hydrobrom de; HPLC 92. 3%(2 96 1 n); Mz 335(M—|[err]) - Exarrple 71 25 -
3-[1-(4-Chl orophenyl)cycl opentyl ] - 5, 6- di hydr oi m dazof 2, 1 -b]thiazole

'hydrObrOWS%/HDEg 95.7% (3.06 mi-n); mz 305 (Mierr]) ECP@?@PJ;?Q 2

30 (1- Phenyl cycl ohexyl ) - 5, 6-«di hydr oi m dazo[
hydrobrom de, = HPLC 85. 2%(2 91 mn); n12 285 (M—l[err])
- WD .98/ 41528 : : - BY _ _ o _
. PCT/ EP98/ 01358 : Exarrpl e 73 '
- 3-[1- (4-%&&#&?)”) 1- mathylethyl] 5, 6- d| hydr0|mdazo[2 1- b]thlazole
- hydrobro C 98.1%(2.68 min); mz 279 (Mferr]) . . Exanple 74

3-[1- (3, 4- Di chl orophenyl ) - 1- met-hyl et hyl] -5, 6-di hydr oi m dazo[ 2, 1- b] t hi azol e

hydr-obromi de, N D . Exanpl.e 75

3[1-(3-Fl uoroé_ﬁl:'&? ?ﬁ‘?"'ﬁ?’?ﬁ‘?*%*fwﬁéﬁe@%mﬁ g‘éwg’f‘%nm azole
hydrobrorhydmbrﬂﬁm HBLGZ%B(%WSMM)), i 37T RMH)VH err]) 15 "Exanple 76
3-[1- £4- Met hyI t'hi ophenyl') cycl obutyl ] -5, 6-di hydr oi m.dazo[ 2, 1 b] t hi azol e -
~ hydr obromi de, HPLC 91.0% (2.91 nin); .mz 303 (M—I[err]) 20 - . - Exanple 77 -
" The use cg__mm;mﬁ_ands of the present i nvention in the manuf acture of ' '
_.phar maceut i cal corrp05| ti ons: is ill ust rated by the foI | owt ng descri pti on
Inthis - _

I - 3-Butyl-2-butyhmmo-4—[1 —(4-chlorophenyl)-1 -methylethyl]-z 3-d|hydrothlazole

o 'hydrobromlde HPLC 93.3% (4 10 mln), m/z 365 (MH*)
a Examgle 63 B

o 3-Butyl—2—butyhmmo-4—[1 (3, 4»dlchlorophenyi)-1 -methylethyl]—z 3- .
: . -dlhydrothrazole hydrobromide, HPLC 90 7% (4 24 mtn) m/z 399 (MH*)
. Examg le 64

4»-[1 (4-Chlorophenyl)cyclobutyi]-s-phenethyl-z-phenethyllmmo-z 3—
L '_dlhydrothlazole hydrobromlde. HPLC 891%(4 84 mm) m/z 473 (MH*) _
R Examgle 65"'. o

o 4-[1 (4 Chlorophenyl)cyclobutyl]-a-(s 4-dtmethoxyphenethyt)-2-(3 4- _
R dlmethoxyphenethyhmmo)-z 3 dlhydrothlazole hydrobrom:de HPLC 88. 4% (3 91 o
25 .--'mm), m/z 593 (MH") o - S -

: Ex’amgh_e' 66
4-{1 -(4-Bromophenyl)cyclobutyl]—3—(3 4-d|methoxyphenethyl)-2-(3 4-

| 30 dlmethoxyphenethyllmmo)-z 3-d|hydroth|azole hydrobromlde HPLC 70. 6% (3 99'. :
mm)"m/z 637 (MH*) ' ' o -



25' descrl ptl on the ‘term "active corrpound"' denot es any corrpound “of. the

ihvention but. - . particularly any corrpound which~is the final -product of .

~one of the. precedl ng Exanpl es- E -a) * Capsules 30 In the
" preparati. HOes4sapsul es, 10 parts by weight of active conpoREHERPROBEY
parts by wei ght of lactose are de-aggr egat. ed and bl ended. . The. m-xture is

filled into.. “hard gel atin capsulg% “each capsul e cont a| n| ng a-unit
dose or part of a un|t dose of t| ve conpound 0 VWO

. 98/41528 - _ o _ o ' o

PCT/ Epgslmme_ﬁ_ 5 - : R 54 o b) -
Tablets. = TabI ets are. prepar ed from t he foll ovm ng | ngredl ents
‘Parts by wei ght -~ Act :

10 yLact gs@ﬂ-(4-Chlorophenyl)cyggpentﬁ]-s-(s 4-dtmethoxyphenethyl)—2—(34~ 190

3 Mai ze st adi ﬁt@thoxyphenethyhmmo) 2 S-dlhydrothtazole hydrobromlde, HPLC ga:zs% (4.07 .

- Pol'yvi nyl pyrrolidone S .10, ~ I\/agne5| um -
st ear&te mln), m/2607 (MH.’) . : :.. S 3 10 : o -~ The

active conpound, t he I'act ose and sorre of the starch are de aggr egat ed, .
bl ended and the resul ti ng mxture is granul ated with a solution of the
pol yvi nylm—méyrrol i-done in ethanol. The dry granulate is blended with -

. the nagnesi um stearate and © _the rest of. the starch. The nmixture is then'-”'

conpressed in a

unit dose or ad ;5%2 E’X@g @f“% g’l‘!ﬁ’hﬁmﬁ‘w cont a' ni ng a.

‘Enterqgc dﬂﬁmaahém& 3-d|hydrothtazole hydraatmhﬁde; IaP!eC [eetar(em hyllrt)mmlzret hod
- descri be above. The tablets .are 20 . enteric coated in-a
‘convent i ovRA ner usi ng a sol ution.of 20% cel l ul ose acetate
phthal-ate and 3% di et hyl phthal ate i.n ethanol : dichloronethane (1:1).
- d).. . ~Suppositorjes- 25 .. I'n the preparation of supp03|tor| es, 100
. -parts by E@%ﬂ-ﬁﬁgf -acti.ve conpound 4. . incorporated in 1300 parts by .
. wei.ght of triglyceride suppository. base and the m xture =~ forrred into

s quO‘f‘é tories 43%- ?3 GHER ro{:h‘c%yﬁ £ JAS{@%%W-& Ei A%nnﬂﬂ&@bh%t@ﬁ%’@&m active = -
' dlmethoxyphenethyhmmo) -2 3-d|hydroth|azole hydrobromtde, HPLC 90 6% (3 98 -_
_mln), m/z 615 (MH”) ' -

S 'Exam'p_' le 70
S 3-[1_ ( 4.Bromophenyl)cyc'°b“ty']' e-dthydronmxdazo[z 1-b]th|azole
o -.'hydrobromlde. HPLC g2. 3% (2.96 mln), m/Z 335 (MH+) R

Lo :Examg' le 71 o
o 3 [1 -(4~ChIorophenyl)cyclopentyl]-s 6-d|hydroumtdazo[2 1-b]th|azole "
hydrobromlde HPLC 95 7% (3 06 mm) mlz 305 (MH‘) ' o

N Example 72
: 3-(1-Pheny|cyclohexyl)-5 6—d|hydr01mtdazo[2 1-b]th|azole " ."hydro'bromid_e. '
HPLC ss 2% (2 91 mln) m/z 285 (MH”) - .



ingredient. . 55 - T
- Cains o 1) Conpounds of Forrrula R [err] .5 10

i ncl udi’ ngvmgg,ﬁgﬁeutl cally acceptable salts thereof in the ﬁgﬁmpggﬁmsg .

i ndividual _ " enantioners, racemates, or other mixtures of enantiomers,
in which- Ar is phenyl, napht hyl ~or benzo| b]'t hi ophenyl , - each of whi, ch
may. be opt i onal'ly 15 substl tuted. B§-one or nore substituents sel ected

- froma) halo, b) an alkyl group .. = contal ning 1 to 3 carbon at ons-

- optional gya,s lgs;tgtut ed by one or nore halo, c) an alkoxy - group
containing 1 {0 3 carbon -atonms opti anal'ly substituted by one or nore halo,
-d) an - .alkylthio group containing 1 to. 3 carbon atons optronally

SUES"' tut eg Eb— [948-CHloroptighyl)- 1-methbl6$l'ql]-5€6 dhychlolmda;o[@rldﬂtpllalzplﬂ oBaI ly" S
substitute y one optionally- sul st|tute y
oné or nbydropemyde, ﬁpngﬁP{@rq%]mﬁ‘hd}'/ %?Q]GH*%V\MI ch may be the sane or S

di-ffegent i ndependently are a) an al kyl group - containing.1 to 6

car bon atons, bE an al'kenyl group containing 3 to. 6 carbon atonms, c) -
.a cycl oa p-containing 3.to-7 carbon-atonms, d) a cycl oal kyI met hyI

‘group in which 25 the ring contains 3 to 7 carbon atons, e) an-aryl or

R IICT WOt SRR = AR S R
atons oplh?emldrmqguhpmmmd(m RIg; ez 30 (MHTl o, i) an al koxy*

group confaining 1.to 3 carbon atoms optionally substituted by one or’ nor e

~ hal ol0iv) ‘an. .- alkylthio group containing 1 to 3 carbon atons -
opti onal Ipka %mtut ed by one or nore 30 hal'o, -f) an aryl al kyl or - :
-het eroarylFal'kyl group in which the alkyl chain contains 1 to 3 car bon

_atoms and in which the aryl or heteroaryl group may.optionally be -
substituted bg. [1-(3-Flu@rlophéﬂyl)os!uobusjllkﬁsﬁdthydmimrdam[eot-mmdzolcrn i) halo, ii) an .

~al'kyl gr ont I n ns optionally substituted by. -
one or n§w5 é‘P'B% l‘Pg‘éﬁ 1%%0%’"59()@%%@%@%& ng 1 to 3 carbon atons

optiqpally substituted .by one or nore halo, -iv) an. alkylthro group 35 = .
3cont ai ni r]S 1 tlo carbon atons optionally substituted by one or .nmore hal o;

R[err] R2 form an al kyI ene chal n opt| onal | y substl tut ed by one'
_or nore aI kyI groups each. '

3-[1 -(4-Methylthlophenyl)cyclobutyl}-s G-dthydrormldazo[z 1-b]th|azole :
_ hydrobromrde, HPLC 91.0% (2. 91 mln) m/z 303 (MH")
.20 I -
e _Ex’amgle_?? -

_ The use of compounds of the present lnventlon rn the manufacture of- . .
o pharmaceutrcal composrtrons is |llustrated by the tollowmg descnpt|on ‘in- thls-
- _.25'. _. descnptron the term “active compound" denotes any compound of the mventlon but S
o partrcularly any compound whlch is the flnal product of one of the precedlng Examples. "

&) Cag_sules-.'-'

- 30 - Inthe preparatlon of capsules 10 parts by wetght of active compound and 240_'-
| partsf-by welght of lactose are de-aggregated and blended. The mlxture is fi lled into
hard gelatin capsules, each capsule conta!mng a umt dose or part of a unit dose of E
- :ac_tlve compound. ' - ' ' '



56 ' ontalnlngltOBCarbon atoms_such'that together with the
atons to which they are = . -attached, they forma 5 or 6 nmenbered ring,
Rerr] is a) H, b) an aryl or heteroaryl group optlonally substltuted by
one or nMOW@ 984188 . substituents sel ected fromi) hal o, i) PCT/ER S? 5§r oup.
~containing 1:to 3 carbon atons. . opti onal [y substituted by ane or
- nore halo, iii) an al koxy group cont534 ning -1 to 3 carbon - L. atoms
'.optlonally substituted by one or ibre halo iv) an alkylthio group
‘containing 1 to . .- 3 carbon atons optionally substituted by one or
nore hal®, c)—%m‘i-éryl methyl group in_ - - which the aryl "is optionally
substituted by one -or nore substi tuents sel-ected fromi). - 10 halo, ii)

?an-alkyl grou ontainin ptlonally substltuted'by one . .
or 'F %ﬁéla()ep'epgrf%gﬁmtﬁ%gq%‘gﬂgcﬁg aining 1 to 3 carbon atoms
. opti onaIIy substltuted by . .-~ one or mreﬂb&ﬂﬂ’ﬂm an al kyl'thio group .
“containing 1 to rbon-atoms optionally ' bstituted by one or
mor e Shal B¢ VSF°HP°HW9aI koxyal kyl .group .containing 3 to 6 car bon :
at ons; %05915 - R4 and R5, which may be tA@ sane. or different,
i ndependently are an al kyl ‘group - .. ‘containingy,1l to 3 car bon atoms ar
Rerr] aMBZ&SE™®) together with the atomto which f ey. are - = attached
form a- cpelyanyipyfrolidomeg contai ning 3 to.6. carbon at 0rs. 20 - 2) '
Conpaounds: as ¢l ai FEd inclaiml inwiichAr is naphghyl benzo[ bt hi ophenyl-
or phenyMaS’b?sl"ém 9B upstituted by one or nore subStituents sel ected from
hal og4g an ' - alkylthio group contai ni ng 1 to 3 carbon atonms, or a

“phenoxy group i é@herel nAr
i's 2-napht hyl Thﬁ@l‘??‘(f(ﬁmpo:&géhe% ﬁ ﬂ%&ltﬁégg%lég?og%ﬂgg}%m
3 4- di chbrraghamyl the4rdsuiting phistass lsogramulmmwthtﬁ solution of the piplymipyl-

- - Compoynds_as r s?ud,@te\gfgtga &Q[err] and
R[ errj, gﬁf cltiﬂone " etﬁiu?ol mm% ﬁ%@éng%éﬁﬁdw@rtgﬁbﬁ blnéh dependent | ig are. a) an
-al kyl gr tHeprespofithe stanch. 1Tneamture Bohen exmprensast 'a@stab'bl}m&mashtn% V8r oup
cont ) doék &f Sdte d. cont ai ni ng 3’
to 5 %e%%%c&%kgag% ﬁ(@lan%rﬁ?/fq%?ﬂoup in m?g%m't:%ug ring contains 3
to 5 car bon atons, e) an aryl orheteroaryl group.optionally substituted by

one or st;s,&gents sel ect ed.fromi) halo, ii) an alkyl group
cont ai nln% %&%ﬂm © - optionall y substl tut ed by one or

~.nore halo, i ||) an al koxy group conta| ning'l to 3 carbon '35 . atons, :f)
an arylal kyl. Le@éﬁfé)arreﬁéﬁhwlthamﬁd desahbednnt(apahsdvblemhablatscamt ains 1
- .carbon :

- or 2

opt i enal |'e;»tetm§ apatact ma%fcg‘av%@é’na' I?n%\halelg Netha % Hnihondt S1%% % ﬁd’}oéé' adltaiP MY
: phtha!ate and 3% dtethyl phthatate in ethanol dlchloromethane (1 1) :

) sw go'sitories.

e ln the preparatton of suppos:tones 100 parts by wenght of s actwe compound is
' 'tncorporated in 1300 parts by we|ght of tnglycende suppos:tory base. and the mixture |
| formed into supposﬂones each contamlng a therapeutlcally eﬁecttve amount of actlve o

- “ingredient.’



~.one or rmre substrtuents seI ect- ed from hal o or an al koxy group cont ai ni ng 1
~to 3 .carbon atons; or R[err] and: Rl err] forman al kyl ene chain such .
t hat , tog h the atons. - to vvhlchthey are atta% form

-a.5 or ‘&9 ’éﬁgz%r ng, optronally substituted by - one ‘or n%%s@?%sgt hyl -

-grou'p's S Conmpounds as -clained in any ' clai min whi ch ;
R[e.r'r] |s_H, an aryl or - heteroasyl group optroqﬂ]’] substrtute .

~one or nore halo, ‘an aryl methyl group in - which HasBeerpR

substii t ut.ed by one or nore hal o, or caggskoxyal kyl gr oup W% 3

t-o 6 carbon -atons. 10 6) . Compounds as clained i

- claimin which R and ‘R5, whi ch nay . be the sane or drffere

i ndependeh)tﬂ:qmaomdse:tflﬁyrmu‘arl R and R5 together with'the atom = -to whi ch
they are attached forma cycloal-kyl ring cont aining 3 to 6 carbon atons. '

15 7) Conpounds as cl ai ned IF{I any previous claimin:=which R[err] and

: R[err]s are identical. - - 8) . Cormpounds as cl ainmed in-any one of
clainms 1-5-in which Rerr] ang [ erff | ¥ orman ‘al kyl ene chai n-such

~ that, together with atons to V\ﬁt - e attadhed, they forma_5 .

- or 6 menbered ring, optional l &S by a met hyl -group.” 20 9)
jCorrpounds as clai med I n any prevf‘n snplar'ﬂarn which Rierr] and Rlerr] are

~-identical. -~ . ©.10) Conpounds as claimed in claim1, wherein Rierr]

- -and R[err] are.a) an alkyl group - -~ ~ .containing 1 to 4 carbon atons, b)
al | yI C) p c I Vi n 5

- optio 0aI I Vasbgt‘gt :?)'?‘ f‘j‘%“’é"‘ egﬁcaﬁ%eéﬁb%%eggﬁﬂslbﬂeﬁgnfs tﬁ%’fégﬁegf f@%%btfk)rl hal o,
i) emnmers.raqe)'natasr.pretbeonmﬁsqofqnawtlcewexy, f) an arylal kyl or
het eroary{naMlﬁ group in which the .. . . alkyl chain contains 1 or 2 car bon
atons and | n ich the aryl orheteroaryl

i [ I
 subst it ut A iyphemgl, grap Oélh%lF‘P[Pl!l@?R’!F"X'eIQ?;Be@ which ﬁ‘&Vg ‘i)|r°oﬂrﬁl‘g't‘ﬂ§x
- Rerr]. angrﬁﬂtﬁftéd bgoanl@ annat&%hme@rtesae&aamanhas ,hatdmtéﬁeaw grbubhe atoms

to which ar-e tached, they forma. 5 or 6 nmenber ed r]g
“opti ot@l | 9ootatnmttet3e@ﬂtgn aloras epﬂqrehesubsﬂtute%qwlmgr%ﬁ helo, c} ana oXy11)
'Cormounds fopCoRtaifity t fb@bﬁ’bﬁ?r &@mymehéuylahsémﬂteo oﬁt F inbredlidlo, @ tahy | ,
et hyl , 8&y|p ' I sop ro[‘) ba@ ' |sobu,t¥l ?%ﬁl %zcl opro[ﬁ | met hyl ,
benzyl ; thie SEsIRApntaining i do 3 catepn & ally ;sLpstitey | é’

2- (3, 4- di KR aX iRy gréliphgptionall a[uwuniecaa dﬁbeclirrrhofe)hﬂbadir f) phenyl o
58 Rﬁfo ?eng chail suchbthaty t oget herﬁvmth the atons to which they
are attacﬁ’B@P"at'!ﬁ%@psF‘E’r one ormorghelp 6 nenbered ring, optionally"

substpguted by a nethyl group. o 12) - Conpounds as cl-ai rred in: cI ai m
o m i L WhARary b echernd S BhereRl, nepengonty 3 ek BT BO A
~optional | yrsubsdnkdith§d 8% E4Bor? BIofw, @) aafan«enﬁrrgraap'h&&ahmb aytd)erbarubnvml ch
t he ar yI Ia?orns, d) a cycloalkyi group contarnrng 3 to 7 carbon atoms €) a cycloalkylmethyl
- . group in whrch the nng contams 3to 7 carbon atoms, f) 'an aryl or heteroaryl group
| .' 25 .- .optronally substrtuted by one or more substltuents se!ected from i) halo, n) an aikyl o
o _*group contammg 1 to 3 carbon atoms optronally substrtuted by one or more halo iii}y- an '
o alkoxy group contarmng 1to 3 carbon atoms optlonally substrtuted by one or more
halo rv) an alkylthio group contarmng 1t03 carbon atoms optronalty substrtuted by one
or more halo g) an arylalkyl-or heteroarylalkyl group in which the alkyl chain contams 1
- 30 - to 3 carbon atoms and in_which the aryl or heteroaryt group may optronally be
substttuted by one or more substutuents selected from i) halo, i) an alkyl group
"Icontarmng 1to 3 carbon atoms optronally substrtuted by one or more halo, iil) an .
- alkoxy group containing 1 to 3 carbon atoms optronaliy substituted by one or more
halo,  iv) an alkyithio group contarmng 1 to 3 carbon atoms optionally substrtuted by one
.35_ ' or more halo, or R, and R, forrn an alkylene chain optronally substltuted by one or




contai-ning 3:to 6 14) Corrpounds as clai rred. in
“clai'm 13, wherein R[ 4 chI or ophenyl,, r

' 2- met hox yw©9y#1528 0 Conmpounds - as cl ai med ih cl arﬁr%j’g%gsée)r n
Rlerr}-is H .. - 16) Corrpounds as claimed in any one of- claims 183 n
which Rlerr] ‘and Rlerr] toget her. - 56" vmththe atomto vvhlchthey are '
attached form a. cycl obut ane, cycI opent ane or - cycl ohexane ring.-

' 17) - Conpounds. as_ cl ai S tha [err]

~incl udr 05k aHyberaHRs E%t‘rntSP”é%'&@% F[E‘B[rﬁer&erggﬁﬂ aﬁlto{e éf?lc?lrn?n of

indi vi dugtontio witicrathey gmchmmmmwremmereﬁ mgtres of enanti oners,

. in which" " mis 2, 3 or 4 . .nis.2 or 3 . |sphenyl or-

. napht hyl, ~each of which may be optionally substltut ed by one or nore 25 o
substit ugtig @ei-lebi%d ariyb o a)stetddryt grbyp aptmauyrsugsmtpd dyneng &F P’ to 3 -

- carbon atons_ - nal ubs san al koxy

.group5c0|$t1§$tﬁ‘|'?'|'@5 §e|e§e§? ﬁ‘ﬁﬁ" Q)L,J, E&&‘eﬁggy ong{glﬂgb%ﬁ@u?%%jn by one or

mor e hal QptighalipRuisetiutéd by orgr erpore haloamtmmglkoxytm@ containing 41® 81¢ao8s

optional.l'y:"substit e :
50 alomg QPﬁ'qnaE)hﬂ"%éFt}é,te%%yr ﬂi‘aggﬁt? ?‘t’y"’ aRuRi gD °°“‘a'"'"r93ut° o
) cont ai ni rgc&bé@a&n@éﬁﬁanatqtswstrtuted by- onemlmmalhlalp spmawtmt 959UR)We or nore

nbr i i e a1 gy supfinyed B one Y HON Ulbafiedh B fork 2 I tﬂ. on

][my tae) Oﬁtalrcp n)ahtt mkgrghsmp tortainingy to oesamonrmwas smmallx a&stl%xted by one Qf| eclt ed o
froma) halo i | Sl Sl ona o
subst | tut@@'eﬂ'&?k%)r‘i&aﬂralmér ggﬁgggntgﬂﬁbgntegl @f%‘?@ﬁ%ﬁ%om a'rasnr n éffmy .
car bon atg{gsor more halepiv) @nadikythiougraup conteiningy! dnd eRTDOR pOMEP °"G§V an -

| kyl t hi t lgyeaabdist | t-ut ed -
by ne orsuhsmuRRGera Y Bhe it of %r RGN oIBon g 030 BBl | ' ©

_ |ndependently
are H or goms] dnd group cont ai ni- ng .to 3 carbon atoms optronal Iy '
_subst1|5tuted by one -or ‘nore hal o and R[err] S H o _ o

opt ional ly subst [ ﬂtttlsaﬂﬁ Hwﬁiﬁiiﬁsg haI o_ or an aI koxyal kyI group

R4 and Rs , which ‘may be the same or drfferent mdependentty are an atkyl group
- containing 1 to 3 carbon atoms, or Ry and Fts together wrth the atom to which. they are :
: attached form a cycloalkyt ring contamlng 3to 6 carbon atoms. o i

.20 | 2) Compounds as clarmed in ctalm 1in WhICh Ari is naphthyt benzo[b]throphenyl_ '
'or phenyl optronalty substrtuted by one or more substituents selected from halo an -
alkylthro group contarmng 1to3 carbon atoms, ora phenoxy group '

SR 3) Compounds as ctarmed in elther clarm 1 or ctarm 2 rn whlch R1 and Rg ',. o e
25, "whtch may be the same or drfferent lndependently are a) hydrogen, b) an alkyt group R S
o '-contamtng 1 to 4 carbon atoms c) an atkenyl group oontarnmg 3or4 carbon atoms, d) - =
o a cycloatkyt group contamrng 3105 carbon atoms, e)a cycloalkytmethyl group in whrch P
-.-the ring contains 3to 5 carbon - atoms, f) an aryl or heteroaryl group ophonally
_ -substttuted by one or more substrtuents setected from i} halo, i) an alkyl group B
o '_ 30 | _contalnmg 1 to 3 carbon atoms opttonally substrtuted by one or more halo, i) an
o alkoXy group contarntng 1 to 3.carbon. atoms, g) an arylatkyl or heteroarytalkyl group in
whlch the alkyl chain contains 1or2 carbon atoms and in which the aryl or heteroaryl_ |
| group may opttonally be substrtuted by one or more substituents setected from halo or _
.- an alkoxy group containing 1 to 3 carbon atoms; or Ft, and R, form an atkylene charn' o
. 35 - such that, together with the atoms to. whlch they are attached they form a.5 or 6 P
) membered nng, optronally substltuted by one or more methyt groups .\

g e . Hlll"HIIlIIlllIHIlIlIII"I

REPLACED




.each H. as clainmed in claim 18 yb@mpgmlggsarr]
R err] andOR(I)err are 22) . A corrpound sel ected from -
3-[1-(3,4-Dichlor ophenyl ) cycl obutyl ]-5,6-di hydr oi mi dazo[ 2, 1.-b]thi azol e;.
[ (4 Chl orophenyl )cycl obutyl ]- 7 57 hydro 5H—t hi azol o[ 3; 2-a] pyr| m: d| ne

- 19)- Corrpounds as alm 18 ‘wherein nis 2. 15 - 20) -
Conpounds as - clalme ﬂim é?‘eln Rierr], Rerr] and Rerr]- are

[ (4 Chl or ophenyl )cycl obutyl 5 6- d| hydr oi-m dazo[ 2, 1 b] t h| azol e;

L i LA r;y;;m o
[1- (3 Aormeoerbmybgrbﬂmppt}anptu sybstitted| bysore: ofi momertiloviadaryinethyl epupimzol e; -
- Benzyl :ﬁ@&hl OJp%BJ?ﬂQ%bP:&%&L&”B%\%]orﬁn&e%hy Cgr%rglﬂﬁ&glkﬁ group

b] t hi az

3 I 1- 63, éboatahﬁhg)smqﬁaealpb)\atm:bsnbutyl] 2-(2- met hoxyet hyI) 5, .6- d| hydr0| m dazo[
2, 1- b] t hi azole; .

3-[1-(3,4-Dichl orophenyl)cycl obutyl] 2 phenyl 5, 6-di hydr0| mdazo[2 1- b]th| a’
zol e; 40 5) © Compounds as claimed in any previous claim in whrch R4 and Rs, which may

2-
2
3-

Mwswwmw

O S, G T el el

met hyl etdtgin]te Whithdhéyareittachedfofa cstcloarllm Hingaearitaining 3 to 6 carbon atqms
[

-b]t h1|°§izol e, [
- f} 3, 4- ID| o8)l or@mquWWIMeQIn]wmmldmm Whhhd’n emlrﬁdampgnﬂc - ]'- 5
t hi azol e;
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