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PCT/ EP97/ 01264 : FUSED | M DAZOLE DERI VATI VES
AS MULTI DRUG RESI STANCE MODULATORS 5 This
invention relates to fused imi dazole derivatives having nulidrug resistance
nmodul ati ng PLRPHILdesS, and processes for their preparation; pitebdbther
relates to conpositions conprising them as well as thelr use as a
medi ci ne. Chenot herapy is one of the nost frequently used forns of
cancer therapy and has found 10 clinical applications in the treatnent of
al nost every type of cancer. One of the nmjor probl ens in cancer
chenot herapy is the devel oﬁmmﬂ%m&'ﬂvﬁﬁmﬁ oxi ¢ drugs.

Patients who did respond i rapy frequently
rel apse because tu%@@é@gﬁw&mﬂggﬁt ance. agai nst
chenot herapeuti c agents_or nmay acquire resjstance to a cytotoxic
agent used in a previous treatnent. A tunor may al so mani fest 15

resi stance (o a Cﬁtoto i C ag'en ‘tﬁpz‘ﬁifh' |t hgs .not  previ ousl y been
exposed S 1 nibis dytion wiaids SRR imiead delyatvod BRune puPlanig Hsiatben; om of
action to ampdelgémg prapesties, andaprocassasdor their preparatiompris ferthep felatbstot unor .

Exanpl es of cdrhgsRiodl bohpdsitPiieCasS@éi asitheir ds@as £1RER L. haemat ol ogi cal
tunmors (| eukem as, |ynphomas), renal carcinoma and breast carcinonma. 20
Anal ogously,, certai n pathogens na ac‘clwi re Fesi sfance to pharnaceuti cal
agents usedCpmotherapy r°é’9f’g E"E‘?sééf‘?’r‘é %ussd ohfaneedhsrapy andihas foyads ¢ o
whi ch t Hbs eclpitdl applivatigpisiin theitrsatment of almpst ey tips ofieancer. Sne pfithi ejor

resi stance pRbRARABEREF élﬁﬁioth%%??ﬁh& BevMbphient dT9¥siflahée 1o cytotoxiB @fugdl €Vi ously

been exposeyq. . Exanpl of this ect ipclude nul tidrug resistance

Forms of - rabiiems Wi 58 reanpistio s tipeotisn af elPeny Maipedy colaps beory,. 25
The above phernyeehissesip todevsippoasissance @ghinss chamqiberimeyticiagen sy mayaegrist ant t o
nultiple  resistalbdi@a dyftbxib aset hiekilin £ pevivhé @dubint! A a6t thaySdifdvnhiifedt OF
mechani of action. are r.ef erredwﬁ. . col |l ectively as | tidrug

osi st ahte TERIRNICE tOaFVtotaic atealia Whigh i LAt PREINEY PERRSROFIRLABSRS or
conpounds hbsihgynieRRAhyditructhrerny mechanisn phastion (ocny agent tesfdi ingreviosis conpounds

W]'?} cht ar ef aftfinmefis @€ teQAB6r. ERMAPIES ofthésBleffedtEcan be seen ih/¥at Bidmpl, reverse the
ertrects o

| tidrug,resistance.. iynce NDR.is a major problemfor
The chemot hErmePREa bR (BREETpias hametombl 5u VoK ofna il Bhroch Biere.
conpounds capabl e of inhibiting or reversing the effects of mul tidrug
resi st ade vwalogously, gemain patbagens may acquire RpisGnee| tophapGcemtitalbupents Beddin434.
publ i shed opreWRmS teftmeAR of 3 Aisetdes of @iSHdéry &PWhich those pathogens give rise.

Pathogens may also manifest resistance to pharmaceutical agents to which they have

not previously been exposed. Examples of this effect include multidrug resistance
- forms of malaria, tuberculosis. leishmaniasis and amoebic dysentery.
25
The above phenomena by which cancer cells or pathogens become resistant to multiple
~drugs that have little similarity in their structure or mechanism of action, are referred to
collectively as multidrug resistance (MDR).

30 Asused throughout the text. MDR modulators or compounds having MDR modulating
properties are defined as compounds which are able to decrease. avoid. eliminate,
inhibit or reverse the effects of multidrug resistance.

Since MDR is a major problem for the chemotherapeutic approach of the above-
35 mentioned disorders, compounds capable of inhibiting or reversing the effects of
multidrug resistance would be very useful.

EP-0.518.435 and EP—O.S] 8.434, published on December 16 1992, disclose fused
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i m dazol e conmpounds having antiallergic activity. WO 94/13680 published
June 23, 1994, discloses substituted i mdazo[1, 2-a] (pyrrolo, thieno

and furano) [2, 3-d]azepine derivatives having antiall | LVity.
Al so, WO 95’7’%2’6@)@? publ i shed on January 26, 1995, di slg.‘ggg’s’ﬁg#ﬁer

pi peridinyl- or piperidinylidene substituted im dazoazepine 5 derivatives
al so having antiallergic activity. -2- The conpounds of the present

I nvention differ fromthe cited art-known conpounds structurally, by

2nd phar maclCaaOR COHBSuAds i e B Y k0 PEPIRAEL e e have
o 50" " adeh iyl b ekt P et s
fornula  desivatjves having antiallergict dtivity. o&lsd WO ME600  published madenitanc 26, y

accept abl e 1998 disc¥éses athbspipérliidyIoiferAfylidene subdifited iz ic forms
thereof5 wh r.eir: © tmgﬁgﬁtﬁﬂ{% imsylanncggtional b!on(?;hée%m:r nis | or
2; Rf@F‘P’T“"Pé also hpvine ptiaflengls adiityn | - Crerrjal kyl : Cerr]al kyl
substituted with | or 2 substituents each independently sel ected
from hydr oxBhe cofponids| df ghecprosenGheention (dkffer émbihe pitakart-known compounds dazol yl ,
thiazolyl qimewAdn) by the Ahtufe 6fAKE Qibstitdénts O the nfirogen of the piperiding moi
-X—COOQ[errhh 1 &?L}m %5 - X= NR[ e rli%[err]
(a-2); or and pharmacologically e actgl%g.wﬁegtﬂny, these compounds ha Nf b

wher ei 10- X-modwatinggirepectiesbond, C[ err] al kanediyl or Cerr]al kenedi yl ;
R5 is hydrogen; Cerr]alkyl; Ar, Het; Cerr]alkyl substituted with

CLer 1 a0k Y invEl R oftdnd SRpPERBARIELG 1] 2\ Ky 0xy, A or et 30

R6 and R7 eac ndepen rogen or Clerr]alkyl;

R} A B

Q-A?— :
®Y N .
. n \%\Rl

R2
15
the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-

chemically isomeric forms thereof, wherein

the dotted line is an optional bond;
20 nislor2; _
R! is hydrogen; halo; formyl; C.4alkyl; C)_4alkyl substituted with 1 or 2 substituents
each independently selected from hydroxy, Ci.4alkyloxy, C)-4alkylcarbonyloxy,
‘imidazolyl, thiazolyl or oxazolyl; or a radical of formula

-X-CO-ORS (a-1);
25 -X-CO-NRSR7? (a-2); or
-X-CO-R10 (a-3);

wherein —X— is a direct bond, Cj_salkanediyl or C2_galkenediyl;
R3  is hydrogen; Cjy_jpalkyl; Ar; Het; C;.ealkyl substituted with
Cj.4alkyloxy, Ci4alkyloxycarbonylCj.4alkyloxy, Ar or Het;
30 RS and R7 each independently are hydrogen or Cj_4alkyl;
R10 is imidazolyl, thiazolyl or oxazolyl;
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R err] i's hydrogen hal o, Cerr]al kyl. hydroxy( err]al kyl,
Cerr]al kyI oxycar bonyl , carboxyl, formyl or phenyl; R3 is

hydr ogen, or CJerr] al kyl oxy; Rlerr] is hy o,

d err]al kyl, %éﬂ‘?aﬂ kyl oxy or halo(Jerr]alkyl; 5 Zis Z([jlfarri o/roréj['err] ;
wherein Z[err] is a bivalent radical of formula -CHerr]-,

-CH err]-CH err]- or -CH=CH; provided -3- t hat when the

dotted line is a bond, then Z[err] I's other than -CH2-;

Zlerr] is a hnvﬁkﬂﬂsgeﬁ athic; @y, akyl, RydrokyT, ﬂﬂ@ﬁc@rmyro]cycarbdaypbmbﬂr-

-C(=0 -CH2- or -C(= -A-B- is a bival ent

radical of for W¥l°rph°“yl -Y-CR[err] CH- (b-1);
- CH=CR] er r ] - R?is hydrogen, Cy.4alkyl of G;-g3lkyloxy: - CH=CR[ er r] - CH=CH
( b- 3) R4 is hydmgeﬁ:lﬁg‘*c@ﬁﬁlﬁyf Crihlkyloxy s\xl'h haloCj_4ali9ft) ; or 15

CR&ﬁ ? (b-5); erein each R err] independently
S hydro o°r%,g[err]al kyl . err]al kyl oxy
hydr oxyd er r Waktein Z'hischbixaesti rast PtIOEPFlPaCHy-I- ~CHEHpt or CH3ky provided

ethenyl substituted vwﬂahwﬁar:h@uu&edmre i€4 beridly thep T $ dthetitRah \GHD,
Gerr] al kyl oxycar bopyly, i Gen: adicgl of SRl \CHBRELARIBI,- T EoPLIAL 6

radi cal of fornula 78 n RO
i s hydrogen, Clerr]al I@(FNQH)@@N] al kyI car bonyl ; -Alerr] - is a
direct begd; -,Q[Bingleivmmdm .of Erftfuld al kanedi yl - oxy- ([ err] al kanedi yl ;

d err] al kanedi yl o,z onyI d er w_ﬂ_kanedi yl car bonyl ; .
C err] al kanedi yl OGE? i tut ed wi th hydroxy; or ([err]al kanediyl

substituted wth- §&W-or =NOH, 28-2):-Alerr]- is a direct bond or
( err]al kanedi yl ,-CH-CRB CHars phenylp-3phenyl substituted with one or two

substituents sele /dr ogen hal o, hydroxy, (err]alkyl,
Clerr]al kgl OXy oréﬁ e % err]al kyl ; F."“‘ fhal enyl ; napht hal enyl
r

substitul®d wi t h-GHeCH Substit @eAts sel ected from hydrogen, hal o.
hydr oxy, wherein edeh R'Br'ﬂx ﬂs%&ﬂb@éﬁhh@wlﬁlkﬂ&tpﬁﬂ@ld dyal kyl ;

pyridinyl; pyridinyl t?wt | t%e Vy.xlydrocf?car glqewafkyafoany?ré:ﬂ r%ent S

sel ected from hydr ogen, g‘i"é
or halo(err]al kyl; qui rvérenmspbstmwé]mthswbﬂw of gthenylisybssitntod w hone or two
substituents yRtyédrBoniyllydr ogen, hal o. hydroxy d err]al kyl,

err]al kyl oxy or r : . or e
Subst | tutba v th 19883t %pl%ﬁrr fadivtens sl SUBBRIN QP FSOICRIG-,
sel ected from hydrogen, W"dﬂ @Wnﬁn@%@@@r—&%ﬂl‘iﬂml 35 Het is
furanyl; furanylis Sldhédtlbbhﬂmﬁ‘dlkhﬁbdﬂlﬁcﬂﬁkdﬁmh &iyemr&aatdﬁydusw or

g/g: (r)i( gﬂ(;‘lr ] al(%:'éx%kra e )ryo arb&é@@;u%d ? rlyl %ll-ﬁ%ﬂa})y&nelgxy sutbsmuted
hydroxy, or C (,ajkanedny subsmute with hydroxy or =NOH;
25  -A2-is a direct bond or Cy.galkanediyl;

Q is phenyl; phenyl substituted with one or two substituents selected from hydrogen,
halo, hydroxy, Cj-salkyl, Cj_salkyloxy or haloCj.4alkyl; naphthalenyl; naphthalenyl
substituted with one or two substituents selected from hydrogen, halo, hydroxy,
Cj.4alkyl, C).salkyloxy or haloC;_zalkyl; pyridinyl; pyridiny} substituted with one

30 or two substituents selected from hydrogen, halo, hydroxy, Ci.4alkyl, Cy_salkyloxy
or haloC; 4alkyl; quinolinyl; or quinolinyl substituted with one or two substituents
selected from hydrogen, halo, hydroxy, Cj_salkyl, C;_galkyloxy or haloC)_4alkyl;

Ar is phenyl or phenyl substituted with 1, 2 or 3 substituents each independently
selected from hydrogen, halo, C}_4alkyl or C;_galkyloxy;

35  Het is furanyl; furanyl substituted with Cj_4alkyl, Cy.4alkyloxy or hydroxyC;_salkyl;
oxazolyl; oxazoly! substituted with C;_galkyl or C)_galkyloxy; or quinolinyl.

RECTIFIED SHEET (RULE 91)
ISAJEP
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As used in the foregoing definitions and hereinafter, halo is generic to
fluoro, chloro, brono and iodo; C[err]alkyl defl nes straight and
branched chai n saturated hydrocarbon . radi cal s havin hﬂ‘% 4
carbon at oMP TR 7as, for exanpl e, nethyl, ethyl, propyl ch IJ’tzg‘IO

1- net hyl et hyl , 2- et hyI propyl, 2,2-dinethylethyl and the like; ([err]alkyl

i ncl udes C err]al kyl and the hi gher honol ogues thereof having fromb5
to 6 carbon atons such as, for exanple, pentyl, hexyl, 3-nethylbutyl,
2- et hyl pentyl and the like; ([err]alkyl I ncl udes Cerr]alkyl and the

hi gher honpAoysedsn thedoregbinp definigoris modrhéteinafick hab@isigeneric to fluomy{ efiterosuch as,
for exanpl eyrofiRRihi iodo?€ .Xilkyl'?l@ﬂi{és’strgigﬁ%lnd%ﬂﬁtcﬂé&echhlhli arﬁg@%d%%o pedi yl 10

def i nes bi vaI e% stra t. and tﬁ:ranc hali n saturate

havi ng l'?f“lmﬁ H' Lt AFarPon Atams Sé’ER:‘PF far example.dyet ’r@ YInREoRYl ene,
1, 2- et h&nedbuyl, 1-methyletiiyl2-methylpnepyi, |2, 2-diinethylettiyh amdlihy Ihke;rtd; daligl hlckﬂes

Cerr]al kar@fi_kéﬂéyl'aﬂ& Hé%eg&ﬁ&]) egﬁﬁ%@ﬁvu&fmm 5384 c%n% anLS?;FS

t her eof hav ng toms su
and the |i ’Ef’éﬂi?’]f’ﬁl"ﬁ b AetraA-methy ﬁbﬂ‘cﬂeg 'G%YIP‘FQYII@&H%]W Gnma!kvé hi gher 15
honol ogues mhladexﬁ'x -6adiyil anyd the bighkbxohwonadagues herebf imyingffoom 216 0ptabon

1, 6- hexanedjy, as, for o ahﬁ‘;fe hé;iﬁﬁ o&;leﬁanbﬁl xﬁaﬂsim@@@w t and

A oy s e ool
2- pr openyl , frémdub drepibon Atomesrshelnas, for 8xmpie, eme]ﬂylerie nﬁ«tehgahecﬁylbutenyl and the
like; Qerrygl Reliyn, 1 dthiaRedy awh& é%%ap&ﬁ’{] EpBlE [, oRATEA ar bon

radi cal s 20 I NI ng, one u ar bon
at oms such #dth ?gilgg qgues t ere° Wg megr atoglwgb%&g,eﬁmpg, but enedi yI ,

2- pent enedi b ,pe&ammlanétheyikﬁ,, Gr-galkahediyldncludes Cy_sbikawediyd agd the highet he | i ke;
hal o grsr | ahdidloguts tithdof BEViRS6 ERBO atbis Rith 48] %ngﬂh@ié § Btﬂnegargdlyl and

L e LAy s S PR et

-CHerr]- C:H[(m;mx}mg})@-@m]btq bo@iard hdving from 210 6 carbon atoms such as, for example,
-CHerr] - rztﬂr%f @lﬁulé}ﬁf:w(pgﬂcﬁﬁrj -perfedilyf r‘_”[xhethylzﬁbutenyl and the

-CH(CH[err] OCH hi val ent radi cal
o1 bt ek x50 banche shh Fegiocbon 1
Cerr] aﬂOkarmnta}moxyne goublechontl lapd havingdirem 2]ta b karheulatpins sught asofor smmplc.adu cals.
i s anneft eéh&ér&m yl, 2-pro§éi.%d191 BIH&%Bd@i Q-li%ﬂf:nédfy? de?&rnb&iyﬂg-rﬁ% | thl-2-30 Cod t
2 by o Biteridlef g e ike ol g st 3 maog pdiiipsbpted T pe o O
-CH err] o€ paglkyf Co.gilkenodiylioxyn€: salkiinediy] deﬁnmfé?@tamd}c@f fomlﬂnwhed to
the nitrogeg, ffr ekii@ple ICIRAOHSO.CHE-CH,-, -CH,-CH(CH2CH3)-0-CH(CH3)-CHs-,

25 -CH(CH3)-O-CHs- and the like. '

Whenever the bivalent radical Al is defined as a C;_galkanediylcarbonyl or
C;.g¢alkanediyloxy, preferably the C;_galkanediyl part of said radicals is connected to
the nitrogen atom of the piperidine ring.

30 .

Pyridiny! and quinolinyl in the definition of Q are preferably connected to A2 by a

carbon atom.

Whenever Z is defined as Z2, the -CHj- moiety of said bivalent radical is preferably
35 connected to the nitrogen of the imidazole ring.

n radicals *
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Wher éver Rlerr] or Rlerr] is defined as imdazolyl, thiazolyl or oxazolyl,
said substituents are preferably connected by a carbon atomto the
rest of the nol ecul e. The conmpounds where Z is - CHgprapgh,

optional boM®P18¥¥esent are excluded by 5 provi so because the tricyclic
noi ety in such conmpounds spont aneously omati zes, thereby losing its
mul tidrug resistance nodul ati ng properti€s. The pharnmaceutically

acceptabl e addition salts as nentioned herei nabove are neant to
conpri se t héWhérevend Lr iR B ksl defined asvimidazolyt, thiazoly or dxazdiyl, tsaid substituenfsarers

which the 1 I rm The latter can
conveni ent | 3’ %cﬁg taﬁﬁ%gsdg)/’ 4 B at%rrgg%tlhﬁg]&tﬁ%%gggcélgr mw th such

appropriate acid. Appropriate acids conprise, for exanpl e, inorganic
aci ds such ShelvpohipoiralsiwhesecZ s CHa- and thy dptémial konidds presenyate exoluded by

aci d; kf u Iﬂr&vssd%ﬁﬁs%tha%@?&i@%dx& Mhch Q@rnkédﬁ‘aﬁ Intfeoud a?&ﬂﬁf}kg aci ds

such as, acet)c 0 roxyacet 'tic,
pyruvi c, oxaﬂ“?’&by lﬁﬂf’éfffng‘“ﬁ?ﬁ‘&ﬁeﬁ‘?'@"%“ ‘P“? tng PropsitieSedi oi ¢ aci d), mal eic,

fumaric, malic, tartaric, citric, nethanesulfonic, " et hanesul foni c,
“benzenesul f d’ﬁc(ghamatcglhtimﬂye aackeptable @dditiqmmts'as:memtdnbé heéreinabove are meant to

Scié”pt”iif"e' ieine 83 Ml aBive oA (3R ld addiion sal Ko WRIRE ) | <21 1Y
conpri sd0t hé’W@F%fgé’z ?‘?‘Eﬁ‘l"\ @ ) g ?t?lgéo ﬁ’&ﬁ WP@’GQ‘%@“XE‘W‘FE&? @E"P’dg’dr s

whi ch the treatingtheaserfdem eithisoctnagpeoptiade aside Agiprapriate aitis nomprisenfores of such
base addi ti stzaaaie mafgame acids suchd ﬁydrf:ﬁe{hc%ﬁm > hy &xjaéhlél@éjéﬂh?}lmﬂ%ﬁés' um

calciumsalts, al'so. ar ne y accept abl e
am nes such %id; § "B ‘ceﬁ’éf?fblp °5p§?ﬁﬁ)?ﬂwéf‘ 'élfodén&rfggamc acids su o hi ne.
N- et hyl - D- gixennplei avefic,.ipropanbiahiydeoxyaseiindactisi pbsvwe,tgalnamgﬂmmeuccimsi ne. 25.

Conver sqky S@e Gbutkdiofceld®, zﬁaac,bﬁnﬁﬂewemceax&ry bt mSRRhesiithilc 2N

appropriate |, Nt Q e acid o e form The
term addi ti cﬁﬁhaé‘ﬁfl'?f%ﬁ? ?@é&ueﬁ@g %EE}B@‘ l%axﬁ?wﬁﬁﬁ\s sol vat es whi ch
t he 30 c onparuindsalioflid, pamuﬂcanqmelﬁssavﬂtl as the salts thereof, are able to
form Such sol vates are for exanple hydrates, alcoholates and the

| i ke. P??naﬁfic@h%aﬁ& Q&QP@ Bie Gakitidn 439 Q?ﬁieﬁnén@& H&eﬁﬁbd@ Médretd1bef or e

defi nes the ferent i so ric as con r mat i1 onal

forms wilch °l°ﬂ§’“é‘b &ﬁﬁ&e"ﬂ‘f&uﬁ’&f‘w{ﬂ@"(w Sscad ﬁﬂgfggg ss ot herw se
ment i oned orcompsundstaf dormule(Ixire ble ad fobms Expmaplésof sadh base addltmnrsplbﬁmds denot es

the nixture pf gg éxagﬁfes melssmﬁfne SeGRATCaRI saﬁedmag@& BerSald Wi | Y

i soneric forngs, sal xt ure r]t al ni ng F z%s ereomers, . enantioners
and/ or pharmaceutically accepta le amines such or examp , ammonia, alkylamines,

benzathine, N-methyl-D-glucamine, hydrabamine, amino acids, e.g. arginine, lysine.
25° _ _

Conversely said salt forms can be converted by treatment with an appropriate base or
acid into the free acid or base form.

The term addition salt as used hereinabove also comprises the solvates which the
30 compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

The term stereochemically isomeric forms as used hereinbefore defines the possible
different isomeric as well as conformational forms which the compounds of formula (I)
35 may possess. Unless otherwise mentioned or indicated, the chemical designation of
compounds denotes the mixture of all possible stereochemically and conformationally
isomeric forms, said mixtures containing all diastereomers, enantiomers and/or
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conformers of the basic nolecular structure. Al stereochemically isoneric
forms of t he conpounds of fornmula (I) both in pure formor in

adm xture with each other are i ntended to be enbrace EbPidtadine
scope of tméoﬁwg’ynt I nventi on. 5 Sonme conpounds of the presen%

i nvention may exist in different tautoneric fornms and all such
tautomeric forms are intended to be incuded within the scope of the

pr esent i nvention, For instance, conpounds of formula (I) wherein Q
i s pyri di nyForsprmsis ofdhe hasic molecularsstgygiurs. uﬁnaa‘eth“H%deeﬂﬁéymﬁst in

t hei r cor r ethpebshipounds a6 farmala (T) ool in purd form offie adicxirel ith @adHothdr dré1€

conmpounds o . | ] . conpounds of
formul a (I){nﬁlgégwn&o&n@rﬁﬁggverakl s%\ﬁefogggeyrf at gzné{ggrglémbxi di zed to the
so-cal l ed N-oxide, particularly those N-oxides wherein the _

pi peri dishe- APME GefBPLYNds of the preggnsinventinymay exjst in diffqrent taytorners forms ander est i ng
conpounds calhsichitautorheridfosimas arerimended3o bé irfeludsd ithin the scope of iN8EedkRt One or
nore of the; | rdctl : ~A-B-..1 g a hival ent

radi cal of gfg%q%\gbﬁgp%tébw&g%. b-t_[g{?la E}P whel:eﬂ') Qt'){b’%ﬁ"ksﬁ 2f %‘F‘Pj’ﬁwier ein
Z[err] is asubsywied it hysdroxy, may exigt imtheir corygpondingadaptamenic fosm. - CH err]-; or
c) -Alerr]- is (err]al kanediyl, (err]al kanedi yl oxy, carbonyl,

d err] alkanThe Mraxide forrhsséfl theit@npoifids of formala ) ayecmeany to coimprse tokél kanedi yl

substitut ed_\u Aol o - ] ‘g
Cerr]al kan‘é%éffh;n H%?f@‘nﬁnla' vﬁﬁféﬁ Sgsage‘ﬁ%@{éﬂt%ggggﬁ ) "(l)s_r. ’élfhr %fﬂ(tgﬁedi yl; in
par 11 bul ar- sl feoide. gaichlkely fhate AR giides wherein e RperidingH9gen s
napht hal enyN:oxidigédldi nyl or quinolinyl, and optionally said Qis

substituted with halo, (Jerr]al kyl or (Jerr]al kyl oxy; 25 f) Rerr] is

hyd hal : ' ' di cal
o1¥ rogefs ha (s)trérrrgtfﬂ;yﬂ intefdsth lcﬁ%é@ﬁhdsgémfsistc?!ﬂhﬁﬂ? E%rgélbaxlﬂgéj&%ﬁnul%ﬁ)a radl ca

and RS s hyBFBiRe or more of the Feloxing mEiGHOMSAPOT Ol or 1 al kyl Subst ¢t ed
with Het; a) -A-By)is &Bivalentrpdicalopd fiormudd -2)(be3)drib-Wyilor f or nyl ,
_hydrR nyq er sir glikzl wﬁéxiengfs]a%‘i%ﬂngﬁ?ﬂ?&g m%irua -clznz-lc;b} oRCH; &}yd;\ogen; ngo
ot oup of 1 aPhrASt i eubinsalYh s albrdiogeaniaeC LeTketmors U o (1)
wher ei n2@ne owitidrydroaf, arl.dalkahediylsybstinged with hydroxyippsrticular -Al-isa) -A-B- i s
a bivalent r a@ﬂl._%élkaﬁd_iyfl%rw' a (b-2), (b-3) or (b-4); or 35 b) Zis Zerr]
wherein Zlehf] a3 Ss § abet Bosd'br CRSER ki, if Sirlbhd A% 59, caliancaigl!
e) Q is phenyl, naphthalenyl, pyridinyl or quinolinyl, and optionally said Q is
substituted with halo, Cy.galky! or Ci.galkyloxy; '
25 ° ) Rlishydrogen, halo, formyl, Cj.4alkyl substituted with hydroxy, or a radical of
formula (a-1) wherein X is a direct bond or Cj_galkanediyl and RS is hydrogen,
Cj.-12alkyl, Ar or Cy_galkyl substituted with Het;
2) R2is hydrogen, halo, Cy.4alkyl, formyl, hydroxyCj.4alkyl or C;_salkyloxycarbonyl;
h) R3 is hydrogen; _
30 i) R4ishydrogen, halo, Cy.galkyl or C_galkyloxy.

A second group of interesting compounds consists of those compounds of formula M
wherein one or more of the following restrictions apply :
a) -A-B- is a bivalent radical of formula (b-2), (b-3) or (b-4); or

35 b) Zis Z2 wherein Z2 is a bivalent radical of formula -C(=0)-CH»-; or
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-7- c) -Alerr]- is (Jerr]al kanediyl, (err]al kanedi yl oxy, carbonyl,
[ err] al kanedi yl oxy substituted with hydroxy, or C[err]al kanediyl
substituted with hydroxy; in particular -Alerr] is

Clerr]al kanedly¥l 'g_fr ~d) -Alerr] is a direct bond or efmEPFAIi6aAnecdi yl ;
In parti cul WP 18 Is (Jerr]al kanediyl; 5 e) Qis phenyl,

napht hal enyl, pyridinyl or quinolinyl, a]nd optionally said Qis

substituted vvith hal o, Cerr]alkyl or ‘err]al kyl oxy; f) Rerr] is
hydrogen, halo, fornyl, Cerr]al kyl substituted with hydroxy, or a radical .
of c) f-alnig tzi_sél&ade)iiwat@ll«anéﬂ:ylexﬁ catborgyd C hgalicinediylGk e subktithied nedi y|

and R5 is hydr &f pdr@ddix-asLQst i tut ed
with Het: \8 B:jy orC)I}OE,r lkabed ?én édwfﬁhﬁfmx@ i -AS R

derrlalkyl, fornyl,
hydroxyC[ err] aFFlkﬁji"ka Yrr]al kyl oxycar bonyl ; h) R3 is hydrogen;

i) R4 is hyd)ogenis allivect bofi] er C{.gdlkankdipk; u@aelmm]al—.k%—l io Ky salkanediyl; A particul ar
roup of sco - is 15
2 bi val ent ?235*31?‘ o Ef}“ﬂ@“ﬁ SN R A P
hydrogen or hafibstityed with °- YPF 1-KHPRY - - Alerr]- is

-CHerr] - CH[f93 rR1is hydrégdnehalg, -foﬁj[l,drf.lallf}‘ﬂi[stﬁdsﬁt}mdmtm@d%asrra] rafichiefr | -
Alerr] is -CHglhha ¢ a-{}qwherem Xi Q%rgﬁthOJdi Hag lbaﬂ?‘i{s is hydroge Anot her
. i t oun %% 5’

particul ar group o Brs‘léMare ose co or mu wherein
20 is 2-qui ncﬁﬂi I‘“H’é\%hﬁ fal enyl , phenyl or 2-pyridi nyI

and sai d0Q ig® R2is hydropdnl. hala| Gmaﬂthsfbmnymtlgdrmycmm{ﬁ or Caldlkyloxyzatbonyl;

hal o[ err] al IR of ] al kyl oxy. A further particular group are
t hose conpou lﬁgfk ?‘ ‘?ngrrul a (L) wherein 2- qui nol i nyl ,

1- napht hal erigll ‘i hydrgsgnn iale fyi-catky] %?h%ﬁw’ﬂm nolinyl, 6-chloro-2- 25
pyridinyl, 4- nethoxyphenyL 3, 5-di net hyl phenyl, 3, 5- dlfluorophenyl, or
3,5-bis(trifA pamqnmtgmh@ mmnpbundsmmoseﬁbs@mndedf foomplayfdehessie-ABode

?&”_E&‘f Ofa 6,9{] er r ah ))f (‘1;.%; £ W&mﬁﬁe%rﬁgen_ or hala; Zi8-
-Alerr]- is CHQ[ 7] Al iy gﬂﬂ] 2 gx% Oﬁ%-’o '18 ggzal'\dadl cal

of formula (taedd;)ed\unelﬂbnn)&, is a direct bond and R5 i s hydrogen,
Cerr]alkyl, Ar or Clerr]al kyl substituted with Het; R err] is hydrogen,

err]al kyl ,Aﬁd?ﬁé’ﬂbkn(?ﬁ]ﬂreﬁﬁ Jafeé Qifdéca?é ﬁl@i&.\@om R0k fdrﬁxuﬁy(i})' wﬁﬂﬁéln 4 1S

RPN £ T IR AL R0

- di hydro-1| c[plxopmy[snb{t@;tcmwnbGmylkyrbhﬂm)qﬂ]anl}tﬂ @tchyda]kybxm peri di n-
yl idene] -5H i m dazo[ 2,1 -Db][ 3] benzazepi ne- 3-car boxyl at e; :

A further particular group are those compounds of formula (I) wherein Q is
2-quinolinyl, 1-naphthalenyl, 2-naphthalenyl, 6—methyl;2-quinolinyl, 6-chioro-2-

25 pyridinyl, 4-methoxyphenyl, 3,5-dimethylphenyl, 3,5-difluorophenyl, or
3,5-bis(trifluoromethyl)phenyl.

Preferred compounds are those compounds of formula (I) wherein Z is -CH»-CHj-:
-A-B- is -CH=CH-CH=CH-; -Al- is -CH;3-CH3- or -O-CH3-CHp~; -A2- is -CHj-; R} is

30  hydrogen, halo, formyl or a radical of formula (a-1) wherein X is a direct bond and R>
is hydrogen, Cy.12alkyl, Ar or Cjgalkyl substituted with Het; R2 is hydrogen,
C1.qalkyl, formyl or Cj_4alkyloxycarbony}; R3 is hydrogen; R# is hydrogen or
C.salkyloxy and the dotted line is a bond.

35  Most preferred compounds of formula (I) are
methyl 6,11-dihydro-11-[1-[2-[4-(2-quinolinylmethoxy)phenyljethyl]-4-piperidin-
ylidene}-5H-imidazo{2,1-b}{3]benzazepine-3-carboxylate; '
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WO 97/ 34897
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di mrethyl 6, 11-di hydro-1 1-[1 '
-[2-[4-(2-qui nol i nyl met hoxy)
1-b] [
2-

[

y) phenyl ] et hyl ] 4- pi peri di n-
yl i dene] - 5H- i ni dazo[ 2, b]

4-

z

p

3] benzazepi ne- 2, 3- di car boxyl at.g.. hyl
6,11 -di hyd¥8"4#9 1 | ( r"f”’l"’”a

pi peri di nylidene]-5Him dazo|

met hyl
11-[1-[[3, 5-di net hoxy-4-(2-qui nolinyl met hoxy) phenyl ] net hyl ] 4- pi peri di n-
yl i dene] - 6, dimethyd; f’r}ig‘ldMF‘P‘?H‘szU[' 'quian'BY‘PGFMWBWBFWEUﬂ-mMyI at e;
met hyl 6, 1 yliddnélySH-omidhioe[R.1-b][3]benzazepine-2,3-dicarboxylate;

3-[4-(2- |

i dene] - srefl "”’qtg&"h‘qx%}‘??@* oGl n bR 4« methyl 6, 1
1- di hydr o- miperidinylidene]r SH-imidazaidd bl M?—W‘ﬂ%ﬁ(ﬂ‘ﬁbﬁ@ﬂ&lﬂ et hyl | - 4- pi peri di n-
éol 1y|d|5ﬁem]331§1'|‘"nm€[@15{dﬂném°@]4@ ﬂﬁlﬁmmﬂi@w%lﬁﬁilhﬂew 1349ip ecrjldm—I mét th

, i | péri di nyl i dene] -
Sit 1 m dazo Dot 14 ﬁéﬁ%ﬁ’??&% SRR S'eptorstad! T 0L 8 S
-di hydro- 1methyh_ q yerp- 14 r@ﬂ&(gﬂyl“ﬁhﬂ@ﬂ??’ﬁﬁmﬂ]mwl'ﬁlwﬂmr| di n-
y![ i dene] - 5Wlidmdpﬂﬁ-hrﬂxdaio[ih}ﬂ]@hh@nmpm&3m:b’bxﬂareboxyI ate; the "y y
st er eoi sone addition salts
t her eof . thbéhy { & Pﬁdﬁ? gﬁol IIE)V\P- - 4§ %ﬂﬁﬁ %‘%' 'ﬁegirme’&r)ﬁ g'%gg}y?"%&? B8P or ent
ways ofl%rdﬂ&ep?bsﬁmldWIZ I azepipe-3rcgropylate{ 1 ). I n order to sinplify
the st rgct tumadhytm a6, Wﬂmgmflltgéig-[4-(phmgﬁmma?et ﬂﬁahafﬁlfﬁﬂﬂlzlléﬂ-ﬁpfﬁ&n)gm%é]ﬂe |
i nternedi a ?fgnin a%[\éqnﬁr#%bé,% YN pﬁg&?f h&p, e used i m dazol e

noiety will be represe ei nafter, L r
The conpoun®&hyl & hedipydoer 1rﬁ%dér(hﬂé?h%adwym’%{mnﬂbﬂ}yﬂe‘bawea By
N-al kyl at i ngmne]zm-mﬁdam{anuﬂ[ﬂb@zaﬁepfneﬁmalrhmxﬂhiet ﬂlle\sda&bﬁllomcrw fogmaﬁnd
appr oprq{sat xampl e, chloro, brono,

met hanelssﬁl ?‘5‘%@?%?%%‘9& gé?ﬂ??%‘ﬁé%%/w thereoﬁ I nt er medi ate of
forrrula(ll actlonmcj‘ar&_.be erfo Mnareatlon I nert sol vent
such as, tB?( N8 RATPRITRSYS i) EFEnt Wis i) Prepaiis b | ket one or
NN- di et hylémnpmmddef formala (M. Inlvedep tesimplify the starctil farbintelvfite such as, for

~ exanpl e, compounds of formula (I) and the intermediates intervening in their preparation, the

2- qU|noI|nyInethoxy)phenyl]ethy
2, 1 b][SLbenzazeplne 3-carboxyl ate; 5

20 fused imidazole moiety will be represented by the symbol T hereinafter.

A B

------- Z = ===T
J N
N

The compounds of the present invention can generally be prepared by N-alkylating an

25  intermediate of formula (III) wherein W is an appropriate leaving group such as, for
cxample, chloro, bromo, methanesulfonyloxy or benzenesulfonyloxy, with an
intermediate of formula (II). The reaction can be performed in a reaction-inert solvent
such as, for example, ethanol, dichloromethane, methyl isobutylketone or
N.N-dimethylformamide, and in the presence of a suitable base such as, for example,

30  sodium carbonate, sodium hydrogen carbonate or triethylamine. Stirring may enhance
the rate of the reaction. The reaction may conveniently be carried out at a temperature
ranging between room temperature and reflux temperature.



30 sodium carbonate, sodi um hydrogen carbonate or triethylamne. Stirring

may. enhance the rate of the reaction. The reaction may conveniently
be carried out at a tenperature rangi ng between room tenperature and
reflux tenperature. :

PCT/ EP97/ 01264 WO 97/ 34397 _ PCT/EPIT01264 -~ 9
[err] w%?ﬂ)‘aﬂ’nds of fornmula (1) may al so be prepared by O al kyl ating

an internediate of 5 formula (V) wthgniMeﬂdeueoffmnma(lw,
wherein Werr] is an appropriate |eaving” group such as, for exanple,
chl oro, brono, nethanesul fonyl oxy or benzenesul f onyl - oxy. The
reaction can be perforned in a reaction-inert solvent such as, for exanple,
N, N-di met hyl formami de, and in the presence g% a suitable base such as, for
exanpl e, sodi Qm i preferably a tenpey. rangi ng bet ween
roomtenperature and 10 e —WenpeHat =T 2 icion npounds of
formula (1) wherein -AlerfTif¥ - represents err] al kanedi yl ,

C err] al kanedi yl oxy, 15 (R@ ergihal kanedi ytmmxyd err]al kanediyl, said
conpounds being represented by fornmula (1-i), may be prepared by

reductive N Ikxl tdis% fof inrxltyearlo i L e gé I Iaq. Ial LRtewi t.h an.
i nt er medi at e ~8FPPOFII & WY AR PR el iating Ak rtermigdinge of
repr esents afoginpladV) with anjigernedigteef foanwa (A0; yhereig/VEt is|an|appropriate leaxipgor a
C[ err] al kaneghiop subhyds] for &laaipie} 0R1dta, brotio, Sicthanesulfokf 1ok £ Oybehiedudfoiyl- 9r oup
|'s bonded Ono{)b%‘hc %E:ﬁqlna alx(x%@%g:lfngrnega}{tta'rea%gon-inen solvent such as, for example,

N,N-dimethylformamide, and in the presence of a suitable base such as, for example,

sodium hydride, preferably at a temperature ranging between room temperature and
10 reflux temperature. ' '

HO, ; .
O-alkylat
Q‘AI-W ot \Q‘AI—N ..... T alkyiauon @

awv) ®Y) W)

Compounds of formula (I) wherein -Al'- represents Cj.galkanediyl, Cy.galkanediyloxy,
15 Cj.¢alkanediyloxyCi.galkanediyl, said compounds being represented by formula (I-i),
may be prepared by reductive N-alkylation of an intermediate of formula (1) with an
intermediate of formula (XIX). In said intermediate (XIX), -A!"- represents a direct
bond, C;.salkanediyl, Cy.salkanediyloxy or a Cj_galkanediyl-oxyCj_salkanediyl moiety

- whereby the formy! group is bonded on the C;_salkanediy! part.
20 '

Q-A%-0.4 Q-A*—0
'\&D\ AT=CHO + @) —> QD MR %
RY, ®RY, 4 \ :
(XIX) - (1-i) - R

R-

Said reductive N-alkylation may be performed in a reaction-inert solvent such as, for

example, dichloromethane, ethanol, toluene or a mixture thereof, and in the presence of
25  areducing agent such as, e.g. sodium borohydride, sodium cyanoborohydride or

triacetoxy borohydride. It may also be convenient to use hydrogen as a reducing agent



[err] Sai d reductive N-al kylation may be perforned in a
reacti,on-inert solvent such as, for exanpl e, dichl oronet hane, ethanol.
toluene or a mxture thereof, and in the presence of 25 a reduci ng. agent
such as, e.g. sodium borohydride, sodi um cyanoborohydride or

triacetoxy borohydride. It nay al so be convenient to use a
r educi ng a_g‘¥ﬂt9"3%9’ WO 97/ 34897 WERRRARA
PCT/ EP97/ 01264 -10- in
conmbi nation with a suitable catal yst subh as, for exanpl e,

pal | adi um on- charcoal or pl ati.num on-charcoal . In case hydrogen is

used as redBépmbingdemwith psuitable agtalyst such a¢) ferrxagelsuraliedivavon-ghateda dr at i ng
agent bt 0 t hRatindfrbn-olfarddak t Ilcasey@fogas is us€d ase¥dutR nggent,h it ma?bgm' nium -
tert-but oxi [ t n - ed. I [ rogenation o
certain funagtg ?%%P%gérao&%tggfg‘fﬁggraéé@? %&rﬂ\’? ggagir'\(%'_ @h’é&’? é‘écg'tqsb%r BrOWIEt s, it
may al so bealuminium garibitaxide U order tajprevant thewndasired fusthembydrogenatinm ofon to t he

reacti o8 mgeétthidunctiofial.groups in thd raPIARIE Andthe GeticHoN ﬁlﬂ&ﬂc‘iﬂ'itﬂh%fa_lso-r& enhance the

rate of th i . | evat in a range

bet ween rogd%g?g%grgﬁfdpgg%nwlﬁéaﬁ %’?ﬁ{lsfp? 'g?rr}g@%‘%)%ﬁ‘gm_gfm’f‘ﬁ’éc’ €&+ reaction-
m xt ure. 1c¢hiopheneiog quinalineqtulphir.nfe prhanes therate ofitke eagtjon, the sempdsaturedi f f er ent
ways of Conugy be digvated in a¢aIEP bevaden foni BmpPErard dnd théVeflug Epkpepitii@lof el | owi ng
art-known funeti ?{umgroup transformati on procedures. In order to
sinplifx the structural formul ae of the conpounds of formula (1), the
substituted piperidine noiety will be represented by the 15 synbol M

her ei naf t erin the following paragraphs thergare deseribed different yays ekcopveting nul a (1)

wher ei n R adokrjpousds@f dsrirjudd {)intoseabls bihetfotlowing ah-KaGwn fimeeibaad groupai d conpounds

bei ng repr e300k aadh rﬁégé’eg]#e?‘. th qu@ato(ﬁkﬁ\ilﬁ ztll’egslﬁﬁx % ?&Tiulﬂgtolﬁ the

correspondi ng conpou or mul a, wher r
d er r] al ky|CHPGERAF o formula (1) thesypstituted piperidine misiyoH e reriesegteddyithe ent ed by
f or mul a5( | -symbobkid@relnafgrt o art - known

R3 '
THOTN f\j_. o
<=D—A == = M=
®RY,

For instance, compounds of formula (I) wherein R! is Cj_4alky] substituted with

20  hydroxy, said compounds being represented by formula (I-a), may be converted in the
corresponding compounds of formula (I) wherein R! is C;.4alkylcarbonyloxyCj._4alkyl,

" said compounds being represented by formula (I-b), according to art-known
esterification methods such as, e.g. treatment with an acyl halide in the presence of a
base to pick up the acid liberated during the reaction.

25

A B A B

Me=se Z — M= Z
7 N . 7 N
S

W/)\Cmalkyl-oﬂ \)\c,-4a|kyt—-o—$|:—c,-4alkyl
R, Ry o
(I-a) _ (I-b)

Also, compounds of formula (I-a) wherein R! is CH,OH, said compounds being
represented by formula (I-a-1), may be converted in the corresponding compounds of



esterification nethods such as, e.g. treatnment wwth an acyl halide in the
presence of a base to pick up the acid liberated during the reaction.
25 [err] Al so, conpounds of forrmula (I-a) wherein Rerr] is
CH err] OH, said conpounds being represented by fornula (1-a-1), may
be convertedlg'grgw_g‘ng\7 correspondi ng conpounds of POD/EPST0128H 7
PCT/ EP97/ 012 formula (1) wherein Rerr] is CHO said conpounds
being represented by fornmula (1-c), by _j;. oxidation with a suitable
reagent such as, e.g. nmanganese(l V) oxi de. A B
A B err JFunt mooun f.formula (L) wherejn err]
contains a cé’r’j%'gifﬂ) fmreéed'b,ﬁl észg?ﬁo' ga?gp%'ﬁ%g’ﬁﬁ%ﬁ"%’@?%hﬁenpg& &W"e{!‘ formul a
(1-d), may b@mé%imé?lgbdsq“ﬁb]?Iﬁ%ﬂge@irspésﬁohéi mapganese(I¥loxides by art - known
met hods such as, e.g. treatnment with an al cohol in the presence of an
acid or base. 10

A B A B

_____ oxidation
M lZ ————— M y 4
y N N
N N/
\ﬁ\cnzon \%\cno
2 2
R" (a1 A 25
5 .
Further, compounds of formula (I) wherein R! contains a carboxyl group, said
compounds being represented by formula (I-d), may be converted in the corresponding
esters by art-known methods such as, e.g. treatment with an alcohol in the presence of
an acid or base. , .
10
A B
M= ,Z —_———
N : ' '
N/ i N
\(Lx—ﬁ—ori ' %\x—lcl—o—ks
r? (o) R? o
(I-d) (I-e)
Conversely, compounds of formula (I-e) may be hydrolyzed into compounds of
formula (I-d), in the presence of an acid or a base.
15 '

The compounds of formula (I-c) may be converted into compounds of formula (I)
. wherein R1 is a methoxycarbonylmethyl, said compounds being represented by formula
" (I-D), by treatment with methyl methylthiomethyl sulfoxide in the presence of

benzyltrimethyl ammonium hydroxide in a reaction-inert solvent, e.g. tetrahydrofuran.
20
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[err] Conversely, conpounds of formula (l-e) may be hydrol yzed into

conpoynds qf formula (1-d), in the presence of an acid or a base. 15
The conpounds of forrmula (I-c) may be converted into conpounds of formula
() wherein R err] is a nethoxycarbonyl nethyl, said conpounds bei ng
repr esent e%@w 897l a (I-f), by treatnment with nmethyper/eproreizes

nmet hyl t hi omet hyl sul foxide in the presence of benzyl tri met hyl ammoni um

hydroxide in a reaction-inert solvent, _®.9. tetrahydrofuran. 20

[err] WO 97/ 34897

PCT/ EP97/ 01 . RV Al so,
conpounds o'%l@?’(f it %’Jmén Io-f(i:r?rmr%ay(_l-ﬁ?am%r%g??vggc? hr'tt%c%“épr%gﬁsnﬁfgg?m? g’%l a (l-e)
wher ei n X i¥hezeiniX is@ditsgtRend Saidcompepndpheingiepaspnied iy deamilat-aol). byr nul a
(I-e-1), byreatmenttwithanraovhoMsiich a8, e. @ Ingtiiumb) orsetftdnok n the peeserite bhadesik Or

et hanol , i ncldpisLaRNRQf acetic acid, Mi(Jerr] and NaCN.
[err] Compounds of fornula (1) wherein Zerr] represents
_-C(:O)-&H[err]-, sai d ounds bei ng represented by formula (1-9),

can be converted in the correspondi ng al cohols by arty 10 known reduction
procedures such as, eAg. tBeatnent w th sodi unbomAghydBide in a
sui tabl e sol vent, e.g. hanol . ==

Compounds of formula (I) wherein Z2 represents -C(=0)-CHj-, said compounds being
represented by formula (I-g), can be converted in the corresponding alcohols by art-

10  known reduction procedures such as, e.g. treatment with sodiumborohydride in a
suitable solvent, e.g. methanol.

(-g) @b

15  The starting materials and some of the intermediates are known compounds and are
commercially available or may be prepared according to conventional reaction
procedures generally known in the art. For example, a number of intermediates of
formula (III), especially those wherein Z is Z2, are known compounds which may be
prepared according to art-known methodologies described in EP-0,518,435-A,

20 EP-0,518,434-A and WO-95/02600.

In the following paragraphs there are described several methods of prepraring the
intermediates employed in the foregoing preparations.



[err] 15 The starting materials and sone of the internedi ates are known

conpounds and are commercially avail able or may be prepared according
to conventional reaction procedures generally known in the art. For
exanpl e, a nunber of internediates of formula (111), especially those
wherein Z i%vggsf,g{g;., are known conpounds whi ch may be REREPY7RtR64
according to art-known net hodol ogi es described in EP-0,5 18, 435-A, 20
EP-0,5 18, 434-A and WO 95/ 02600. L{y.t he foll owi ng paragraphs there
are described several nmethods of prepraring the i nt er medi at es enpl oyed

:DET} Eggl;?(r)igghg gxté)r{n%&%{eg tof' o?r?mla (II) may be prepare }9 y—a?féngtzng the 9rfgx_atic The

i nt er nedi at eBydrpxyl@roupl of igtermediate (VI with ep intestrediateof Sormplas@Vi gvhenein ¥ omat i ¢

c\%dr oxyl V\?r Olsfa @icame_leaﬁ/ﬁig%r@?%gf%sl e ﬂdlb,@rfétﬂaﬂéﬁlfﬁﬁygbﬁ}l & Haﬁzéneghdiwx@x-( V),
erein Werr is a suifable Leayving group such a .hal o; .

mot hanosu) 1 oRYY Az sSancdhbaRer of 6F WA PERE o liicimEdine Syl S kakive: si on

of the hydr oxwugr"ﬁd’pg-@b' trepting inteomediate (VAI) yith methanesuifomoxyschiprisierw/ e. g. by

treating i nt halopshatitgereajydnk juchias,te.griPOCfesul f onyl oxy chloride or a

hal ogenati ng reagent such as, e.g. POCl[err]. [err] 10 Said

O al kyl ation reaction ¢ veni ently be cagLjeg by m xing the
reactants in a g-a2-yeact gon- '_nguoﬁoéiféﬂﬂ':%ch agh AEXSHPLS, aet hanol
or NN-di net hyl f or mam de, a in the presence \afl=/an appropri ate base
such as, e.g. sodjdym carbogaj e of,sodi um hydr n c onat e,
preferably at a tg%rperature rnang{vrqg bet ween roomtggrrg‘era?’qufe and t he

reflux tenperature of the reaction m xture. 15 )
10 Said O-alkylation reaction can conveniently be carried out by mixing the reactants in a

reaction-inert solvent such as, for example, methanol or N,N-dimethylformamide, and
in the presence of an appropriate base such as, ¢.g. sodium carbonate or sodium
hydrogen carbonate, preferably at a temperature ranging between room temperature and

the reflux temperature of the reaction mixture,
15

Also, intermediates of formula (II) wherein -Al- is C)_galkanediyloxy, said
intermediates being represented by compounds of formula (II-2), may be prepared by
reacting an intermediate of formula (VII) with an intermediate of formula (IX) in the
presence of an appropriate base such as, e.g. potassium carbonate, and optionally in the
20  presence of a reaction-inert solvent such as, for example, N, N-dimethylformamide,
‘acetonitrile or tetrahydrofuran. Subsequent conversion of the hydroxy group into a
leaving group W, e.g. by treatment with methanesulfonyloxy chloride or a halogenating
reagent such as, e.g. POCl3, yields intermediates of formula (II-a). It may be
advantageous to conduct said O-alkylation reaction at a temperature ranging between
25  room temperature and reflux temperature.

Q‘Az"' d o
,\&| Mon . o=< ’},-salkancdiyl
- o

4
(Rn ax)

(82113
Q-Az— \/ \
Kl »-0-C,_alkanediytW

RY, (@)



Al so, intermediates of formula (11) wherein -Alerr]- is

d err].al kanedi yl oxy, said I ht ermedi ates being represented by conpounds
of formula (I1-a), may be prepared by reacting an internedi ate of
formula (MII1) with an internediate of forrmula (I X) in the presence of
an appropri e such as, e.g. potassium carbonate, an | y in
the 20 pr“Zég-’#é of a reaction-inert solvent such as, fo?@%ﬂgy

N, N- di et hyl f or mar m de, acetonitr ill4e or tetrahydrofuran. Subsequent
conversion of the hydroxy group into a | eaving group W e.g. by
treatnment wi th nethanesul fonyl oxy chloride or a hal ogenating r eagent
such as, e.lp.anpabefixment, thepirefedsinvention aisd ipeavides & nbvel woinpoynds offormula nmay be
advant ageoudr)|eprefinttddy cdfipBurids dF kol (Bib) viRfeid RRicA!-AY"- [HEAEHRT Ur € rangi ng

\?\le)t \Sl%eg 458 Eé’a'ﬂing&?f@k%'&gne%& oxryeJrI éaﬁ(gt{gaglsgcgltjir,_%élkanediyl and Q! err]

PCT/ EP97/ 0 1i2pusents all substituents Q other than unsubstituted phenyl. -14- I n an
enbodi mdnt, the present invention also provides for novel conpounds of

formul a (I'1), represent@dabyo. ounds of fornula (11-b) wherein
radical -Alerr]- represents tp@—al'&medi xi-b) C err] al kanedi yl oxy or

d err]al kanedi yl oxy( err] al kanedi y\=gnhd  err] represents all
substituents Q other than unsubstit@thed phenyl. 5
[err] Internediates of forrmula (V) wherein -Alerr]- represents

Gerrla EZE@%%@%@%@% (LR ARDR AL R e O e bei ng 10

r epr esent edChyalkapediyloay,(O4-aalkanediyloxyCsatkanedisd, said intedoetiateschelgal kyl ati on of

an 10l Nt RSy 18fmilQ V), 3ndy!Helprepitelilby 2iukiNeN-ARYiafbEofn fOrmula (X).

Optional Iy, intermediate of formula (III) with an intermediate of formula (X). Optionally,
intermediate (X) has a protected hydroxyl group which can be deprotected using art-
known methods subsequent to the reductive N-alkylation. In said intermediate (X),
-Al"- represents a direct bond, C}.salkanediyl, Cj_salkanediyloxy or Cj.galkanediyl-

15  oxyCj.salkanediy] whereby the formyl group is bonded on the Cj._salkanediy] part.
Said reductive N-alkylation may be performed according to the hereinabove described

procedure.
R} R?
HO_ . HO_,
®RY, X) am ®Y% (v

20
Intermediates of formula (III-a), defined as intermediates of formula (ITI) wherein Z is
Z!, may be prepared according to scheme I.

Scheme I




internmediate (X) has a protected hydroxyl group which can be deprotected
using art-_ known net hods subsequent to the reductive N-al kylation. In
said internediate (X), -Alerr] - represents a direct bond, C [err]

al kanediy]. (err]al kanedi yl oxy or ([ err]al kanedi yl - 15°

oxyd err] al kgpashabr whereby the fornyl group is bonded on tPEI/EPY?/01264

( err]al kanedi yl part. Said reductive N-al kylati on nmay be perforned
according to the herei nabove described _js. procedure. [err] 20
Internediates of formula (I11-a), defined as internediates of forrmula (111)
wherein Z is Z[err],Rgray be prepared accqrding to schene |.

Schene | [err] WO 971433 97
A -15-
PCT/ EP97/ 01264 pG—N/:>—Mg-—halo B 15
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(XV) HO
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Xvy

catalytic

hydrogenation

(XVID R? (ll-a) R?

In scheme I, an intermediate of formula (XII) can be cyclized in an analogous way as an
5  intermediatc of formula (XI), giving an alcohol of formula (XIIT) which can be oxidized

following art-known oxidation methods into a ketone of formula (XIV). An
intermediate of formula (XVI) can be prepared by addition of a Grignard reagent (XV),
wherein PG }s a suitable protecting group, e.g. benzyl, to a ketone of formula (XIV)in a
reaction-inert solvent, e.g. tetrahydrofuran. An intermediate of formula (III-a) can be

10 prepared by dehydration of an intermediate (XVI) subsequently with catalytic
hydrogenation of an intermediate (XVII). Said dehydration reaction can conveniently
be conducted employing conventional dehydrating reagents, e.g. sulfuric acid,
following art-known methodologies. Said catalytic hydrogenation reaction can be
conducted following art-known procedures, e.g. stirring in a reaction-inert solvent, e.g.

15  methanol, in the presence of a suitable catalyst, e.g. palladium-on-carbon and in the
presence of hydrogen, optionally the temperature may be elevated in a range between
room temperature and the reflux temperature of the reaction mixture and, if desired, the
pressure of the hydrogen gas may be raised. '

20  Further, intermediates of formula (I1I-a) wherein R! is halo, said intermediates being .
represented by formula (I11-a-1), can be prepared by halogenating intermediates of
formula (XVIII), wherein PG is a protective group such as, e.g. Cj.galky), and
subsequent deprotection. For instance, when PG is Cy_galkyl, PG may be removed by a
carbonylation reaction with a C;_4alkylchloroformate and subsequent hydrolysis with a

25  Dbase.



[err] In schenme I, an internmediate of formula (XI1) can be cyclized in

an angl ogoys way as an 5 I nternmedi ate of formula (XI), giving an al cohol
of formula (XM which can be oxidized foll owi ng art-known oxidation
nmet hods into a ketone of fornmula (XIV). An - i nternmedi ate of formula

(XVI) can QRgoRtsiesed by addition of a Gignard reagent (XpgrErererzéaherein
PGis a suitable protecting group. e.g. benzyl, to a ketone of fornula

(XIV) in a reaction-inert solvent, % g. tetrahydrofuran. An
intermediate of formula (lI11-a) can be i prepared by dehydration of an
I ntermedi ate (XVI) subseguently with catal ytic hydr ogenati on of an

internmediate (XVI1). Sgfd hydrati on reacti on can conveni em be
conduct ed enpl oyi ngRComvent Bonal - dehydrating reagents, eRrd. asul feric acid,
followi ng art-kn | 0gi £3. cnmdin gegxtowki ¢ hyd reaction
can be | | ol ng—aﬁ-—ina-\m—p.t-oc.adur,.gsu e. irry,ng in a
reaction-inert s ent , d. 15 nmet hanol, in the pr _ sui tabl e
catal yst, e.g. pall adi oN-carbon and in the presence ydr ogen,

optionally the tenperatu may be elevated in a range betweein ~p.fp00m
tenperature and I5ef| tenperature of the reaction @?iur ,and, if
desired, the pressure of the hydrogen gas may be eddd. R20
Further, internmediates of fornmula (Il11-a) wherein R err] is halo, said

i nt er medi at 8aidbalogenation reactiongan sopvenicatiphhe ¢anducted by eating-idprmatiatese
prepared bytimganal hdlggeniin eRithedueh a8 for clxamf)lef Nfcﬁlﬂr@suééﬁéhh%é or Wherein PG
is a pratecij,y . . r an subsequent
depr ot e§ [ oh}. brgrg%ulgﬁig f’gﬁg’g? g\%ﬁ gﬁ?%ge%sg%f%tfs?ﬁﬁf/ ; &580 : U8y enpved by a
car bony! at i eptiqnaliy.in the, prgsenee af @ witiafag|skeh ashe-srdibeseavlperoxids. subsequent
hydrolysis with a 25 base. WO 97/ 34897
PCT/ EP97/ 012, the intermediates of formula (TIT) wherein Z is Z! and the dotted lid5is not a
bond, said intermediates being represented by compounds of formula (III-b), can
10 generally be prepared by cyclizing an intermediate of formula (XI).

N\

A\=<B

Z

R? ' ' |
OH ! R .
H—N CH—<\N l
N Rz

xn : (1il-b) R

Said cyclization reaction is conveniently conducted by treating an intermediate of

15. formaula (XI) with an appropriate acid, yielding an intermediate of formula (IT1-a).
Appropriate acids are, for example, methanesulfonic acid or trifluoromethanesulfonic
acid. It should be noted that only those intermediates of formula (III-a) wherein R! and
R? are stable under the given reaction conditions can be prepared according to the

above reaction procedure.
20

Compounds of formula (I} and some of the intermediates may have one or more
stereogenic centers in their structure, present in a R or a S configuration.

The compounds of formula (I) as prepared in the hereinabove described processes may
25  be synthesized as a mixture of stereoisomeric forms, in particular in the form of
racemic mixtures of enantiomers which can be separated from one another following



[err] Sai d hal ogenati on reaction can conveniently be conducted by

treatl ng internedi ates (XVI11) with a hal ogenating reagent such as,
for exarrpl e, N-chlorosuccininmde or 5 N- bronobsuccinim de, in a _
reaction-inert solvent such as, e.g. dichloronethane, optionally in

t he presencPdaagy7i ni ti ator such as, e.g. dibenzoyl peroxprderprerni264 Al so,
the internediates of formula (I111) V\/nerein Zis Zerr] and the dotted |ine

is not a bond, said internediates_pgeing represented by conpounds of
formula (111-b), can 10 generally be prepared by cyclizing an
internediate of fornula (XI) Sai d cyclization
reaction isaré%ﬁv\!émeéﬂlelpgm ereﬁ%ﬂy&a'»e{fhayﬂ%m@aﬁpmg%ﬂﬁ of farepladd) maybeof 15

formul a (Xl gonwettéd it the poregsporalig diasteteonyériz! sdlt farma by intricetormwith atsgitaie f or nul a

L1 - 0 cid or
E rifl Sér orret ?r?ggg ? £'h%§£te%hgﬁc %c]?foﬁp %‘%%ﬁﬂy 5@?5% ﬁ’? L{% ose
i nt er medi at &legive P’(')f’?ﬁi‘l"ﬁal(cHSFauéﬁat‘%%hﬁ°‘RPE?’F‘FS &‘f?d‘be"ated therefrombyr e st abl e
under the galkell Aeali¢mativeaantet ofaeparating thoenantipasriedomescafitll du@ngondde

above react b%nﬂﬁﬂ?ﬁ%o‘fves %guld chronﬁ?éwgq gt'-l chitd 3 x@naﬂ %ha@@dsflﬁma of the

i nt er medi at es ve one ogenl C cen elr
structure, B‘l‘r€§@Fﬁ°"“‘ﬂmﬁﬂh iggmegicSorpsmay;el F‘a‘?‘? desived from thegsrespordingimns of
formul a (1) steeogheayicallydsdnteric/fermisaf chemppropeiatd ematingheaeriily) privided tia@yhe25  be

Syt Nesi 2 0yaich dikis sfeolfeciel PSRRIY 1 YUl cn iRl i€ 0leALa Lla' De O m

of racem c m xt n | ONer s can e separ a rom one
anot her 14 ol pmd WIH li)c synthes:zeci1 bygtereospsaifig methods of preparatxon These

PCT/ EP97/ 01#ethods will advantageously employ enantiomerically pure starting materials. - 17-
art-known resol ution procedures. The racenic conpounds of formula (1) may

be The compounds of formula (I), the N-oxide forms, the pharmaceutically acceptable
addition salts and stereoisomeric forms thereof have valuable pharmacological
15  properties in that they inhibit or reverse the effects of multidrug resistance, as can be
evidenced by the results obtained in the MDR in vitro test (Example C-1) and the MDR
in vivo test (Example C-2).

The term multidrug resistance (MDR) describes the phenomenon by which cells, in
20  particular cancer cells, or pathogens become resistant to multiple drugs that may have

little similarity in the structure or mechanism of action. The major cause of MDR is

overexpression of 2 membrane-associated transporter, i.e. P-glycoprotein, which

decreases the intracellular concentration of cytotoxic drugs by binding the drug and

actively pumping it out of the cell before it reaches a critical ¢ytotoxic concentration
25~ (Dalton W.S., Seminars in oncology, 20:66-69, 1993).

Other resistance mechanisms include alterations in topoisomerase, glutathione
S-transferase, nucleoside transport, thymidilate synthase, dihydrofolate reductase and

metallothionein.

30
Further, the compounds of formula (I) are useful in inhibiting transport of a
chemotherapeutic agent through a membrane by a membrane-associated transporter,
especially the membrane-associated transporter P-glycoprotein, and thereby
maintaining effectiveness of this agent.

35

In view of their MDR inhibiting or reversing activity, the compounds of formula (I) are
suitable for use as a medicine, in particular for decreasing, eliminating or reversing a



converted into the corresponding diastereoneric salt forns by reaction with
a suitable, - chiral acid. Said diastereoneric salt forns are

subsequent |y separated, for exanple, by sel ective or fractional
crystallization and the enantioners are liberated therefromby 5 alkali.
An al ternaljve maoner of separating the enantioneric fornmpcplpsftfizé0mpounds
of formul a ? nvol ves |iquid chromatography using a chiral stationary
phase. Sai d pure stereochem cal li i someric forms may al so be derived
fromthe corresponding pure . ster %chem’ cally isomeric forns of the

appropri atﬁ iart |9e|_r,n2ipe” al s, %r Vi d@d t hat .t he reaction occurs

st er eospecPFYCH T8O g Fesistapes to cherptherapqutic dpg therppy, QpAvqiding gughy o sai d
10  conpoessistance frotaarisingt hyoadminidtritionsif e thesapeutixially effemivh anwumfof ar epar at i on.
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starting teri unds oxi de forns,
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act i onl¥ ThENREQAYinepxTuRethgmiRg,splfadoxi %‘\’ﬂé‘?’gx ofautrige, igpniazid,

menbr ane- assepomyan, rifampicinopyrazinamide, naﬁdngicmmpampleﬂhn amtthe like. decr eases
the intracellular concentration of cytotoxic drugs by binding the drug and

actively pmbaﬁpwndeaffo@&mﬁafe k4! don RéientlP bé hisell SREGHRSinAioR Wit £al cytotoxic

trat 20: 66- 69, 1993
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use hi transport of
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n, vi err (0] reversl | VI e
conpou%%s SPerP(gt}q/ El{:f’)‘;"mﬁre ed"edh nb{’}g{)er;sq‘co ) edpg CI ne,
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devel oping © o i‘ep ¥ E’[“PFF s Fhe"'s‘“%‘t“éeﬁ‘ %:'eS'{Ch ac?ﬁc’duc‘trﬁaeyr %?&D s? %kglp a'aPPﬂﬁ ﬁpy, or

avoi di ng sgemfainer containing a pharmaceutical composition of a compound of formula (I), and
25  another container comprising a pharmaceutical composition of the chemotherapeutic

agent. The product with separate compositions of the two active ingredients has the
advantage that appropriate amounts of each component, and timing and sequence of
administration can be selected in function of the patient.

30  Suitable chemotherapeutic agents for use in the combinations defined above include
are, for example, anti-neoplastic agents such as, e.g. adriamycine, daunorubicin,
doxorubicin, vincristine, vinblastine, etoposide, taxol, taxotere, dactinomycin,
mitoxantrone, mitomycin, trimetrexate and the like, for the treatment of neoplastic

_ diseases and pharmaceutical agents such as, e.g. chloroquine, pyrimethamine-
35  sulfadoxime, mefloquine, halofantrine, isoniazid, streptomycin, nalidixic acid and



resi stance fromarising, by -admnistration of a therapeutically effective

anmpunt of a conpound of fornmula (1). D seases, disorders or
condftion$ wherein treatnment is hanpered by nultidrug resistance are,
for exanple, neoplastic diseases caused by the 5 growt h of neopl asns (or

t'umors) suchodsmesbP’ exanpl e, haematol ogi cal tunors PCTERYVIIZ,
| ynphonas), renaT carci noma, ovarian, breast carcinoma, nelanons,

tunors in the colon and lungs and the l.jke, and di seases such as, e.g.
mul tidrug resistance forns of malaria, tuberculosis, |eishmaniasis,

amoebi ¢ dysg.g.t,ﬁ: ¥n, 38k ttsatt.tetsﬁof diseases cARUS s‘,dptm g@ﬂtgm&ﬁqg?mmm&@%i red

resi stance arnaceu I'cal  agen suc oroquil
pyri met ham Ffémﬁ edd’é@??é“"%ﬁ“ﬁ&w ne, haI of ant rine, isoniazid,
streptomycin, rifanpicin, pyrazinam de, nalidixic acid, anpici I lin and the
li ke. wmn&oﬁmammmﬂﬁ)mmlaf@rm bsged(ih pormnbipatiomnwiena elieniothdepeuded i n
conbi nat on SHSkh | _
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acquired resi s pharaceut i ca g
multidrug resistance, and a pharmaceutxcal agent useful to treat those conditions.

For ease of administration, the subject compounds may be formulated into various

30 pharmaceutical forms for administration purporses. To prepare the pharmaceutical
compositions of this invention, an effective amount of the particular compound, in base
or acid addition salt form, as the active ingredient is combined in intimate admixture
with a pharmaceutically acceptable carrier, which carrier may take a wide variety of
forms depending on the form of preparation desired for administration. These

35  pharmaceutical compositions are desirably in unitary dosage form suitable, preferably,
for administration orally, rectally or by parenteral injection. For example, in preparing
the compositions in oral dosage form, any of the usual pharmaceutical media may be



When conpounds of fornula (1) are used in conbination with a

chenot herapeutic 5 agent, the dose of the chenotherapeutic agent may
vary fromthe dose when used al one. Thus when conpounds of formula
(1) are used toget her with a chenot herapeutic agent t he dose of the
latter 97 E@ same or nore comonly, lower, than the gegRporoizss

enpl oyed € chenot herapeutic agent is used al one. Appropriate doses
will be readily appreciated by thgse skilled in the art. 10 In
vi ew of the above uses of the corrpounds of formula (1), it follows that the
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variety of forpreparingthesdesispenmpagitions.t Fiess epmpasitiops mp&baaqlmms@md ined for
adni ni st r atya€iBus Wkﬁwg%sauahmp EH, ﬁﬁisp‘dﬂ-ﬁﬁ%lahloﬁﬂﬁmﬁr Acidegliel! y i n

unitary dos r t Str t|on orally,
rectally or g%ﬁ/og@ dﬂe%o F} 'l‘cgeaé‘gcgl on. ‘%E“X“‘% owfmq‘e Lo%esnﬁ q\'ﬁ‘m% P t he
corrp05|29| oerVM‘iSldrf%ﬂfe w@&&enmrmpmam ob AqUeRNs GPEPRRitignga r maceut i cal nedia

may be It is especially W@vdhtdg3i3 26 formulate the aforementioned pharmaceutical
PCT/ EP97/ 0]2:%

enpl oyed, § ugﬁosmonsf in dosa)ge umlt form foxt' ease of Tdmlmlstratwn a[nd umf?rrmw qf dosa ﬁg the Iike
in the casdespee unit forre 28 Psqqu meép?ﬁaféﬁfa%ﬂndﬁlene@ewwfeswd@mwms syrups,
el i xi rs andiispdte thi@sditatsle aswlilafy dosages, cadhi GnittdhtHning a pfedelentinbdguantitigar s,

kaol.i n 25 lu be iagévrbt iﬁgrepiieﬂtdc%icﬁlate%i t8 bPHd‘EQJ @k idékgrcégﬁ%péu@@&fect in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

segregated multiples thereof.
30

The compositions may advantageously be presented in discrete dose units, especially in
unit dosage forms. A convenient unit dose formulation contains the active ingredient in
an amount of from 0.1 to 1000 mg, and in particular from 1 to 200 mg. The amount of
a compound of formula (I) required as daily dose in treatment will vary not only with
35 the particular compound selected, but also with the route of administration, the nature
of the condition being treated and the age, weight and condition of the patient and will



the like in the case of powders, pills, capsules and tablets. Because of
their ease in 5 adm nistration, tablets and capsul es represent the nost

advant age'ous oral dosage unit form in which case solid
pharmaceutical carriers are obviously enployed. For par ent er al
conposi ti 0%09;,51§9,carr| er will usually conprise steril e WRCEEPYHI2é4cast in
| ar ge part, though other .ingredients, for exanple, to aid solubility,
may be incl uded. I nj ectabl e sol uljjons, for exanple, nmay be prepared
in which the carrier conprises saline 10 solution gl ucose solution or a
mxture of ﬁﬁl&ﬂa%ﬁ/ @QQ ﬁ%n%?mtdttgﬁhan{ gr? eneral, ho§/9§é?ezps' ons may
al so be prepare case approprla %arr|ers suspendi ng

agents and $yie@ !elqéﬂy H‘&? will be ifthe vange of WTHB”EE’M)‘G@PP‘P‘@R@O BGIPEESAYe IF or
per cut aneougparticular fral about $ te $000aNg périday,andre ipadticolat fram abdwt 10 @57500 mgs a

netrati Lt t, '
oot onal |y SR nA (st Bl RAF(of i proptla oAl uferdl o IR BBE"

proportidnsfangki ch additives do not cause a signi fi cant del eterious effect
to the skin. Said additives may facilitate the admnistration to the
ski n and/ or Thejollowingadxaiples are provided foppurposes ofjllbdieation, siot Blitaiviposi ti ons.
These conpositions may be adm nistered in vari ous ways, e.g., as a

t ransder nal §RatﬁE¢nﬁﬁ? 2@ SPOt-on, as an ointment. Acid addition salts
of (1) due reased vvat er solubility over the correspondi ng base
form al® 2@.FPrepasafionel the terpeqlates.apl e in the preparation of aqueous

c ?WOSl t i onHereinafter “JHF" mmmﬂrémﬂmsagemﬁﬁ&@rémm&amme f

af orementi o N orm for
ease of adm&%gnﬁoérlg{%ﬁﬁgl% or m?iﬂggygmg%ﬁdﬁdg%sagehéﬁt form as
used in theaegtenitride.cat i on and clainms herein refers to physically

discrete units suitable-as unitary dosages, each unit containing a

pr edet etsn nEdagplaX. 1ty 25 of active ingredient calculated to produce the
desired t hesffﬂggwsénfz@mbmw @ﬁgoszgms%md in ema\%nt(h sifGe fo%H:U' red

POl ers” (! ity Aobison et ugebin bt 8 nimeld ST pRL S e

packets, watispsvise, over a lihopepriatl] 2-(€blorineting)guinolinsmenshydroshlotidawpoonf ul s,
o eSPoon! 3R b 29boes o SIUBBE B B0l 30
especi gg&y refluxed fo FH%&%P‘PM@@%’@@C‘PBM““ W j QU R HRtET %d%%“q‘%isrml ation
cont ai ns t henixtete was stirrgd wigoronslyi Fhe precipitate wasfillered off, 4nd ovaskediwitlowa®®00 ny,
and in part gyl %lu@ﬁ&%s]ad‘dé’d £iiChzB8tropt@6n %Q&Qiy “hp orator THR rEGaRAMRd Of

ol (1) SRS T SO S bbb oot i 1 " 5

adm ni st r at mpn 144.8%)nat ur e of .the condition being treated and the

age, wepght pandnEaRdiok itdinfeliiateNE20®td) 8d N ARBietlylethanamine (1.2 g) in DA 97/ 34897
PCT/ EP97/ 01264

Ut mately B D Yaard op a fosiey Meflencsplfomi SHorins (468 s ded s o
however, a wise at agernpeassine belom 10°GoTke mixture was broughido mngemmrammndabout 0.

é to about %Q?Qnﬁﬁd FB?][l HOAY, Witét was addedmb itieGHix@iire WaOeRtRbRE with mgvxl?&gl gy per
ay, nore alftl C ar rom.,a ulta e
oy dosepPEﬁa"ff et sk WG Rty ister i Biedtb and evandifiba. Siblaing 138

(100%) of 4-(2-qum011nylmethoxy)bcnzcneethanol methanesulfonate(ester)(interm. 2).

In a similar way, 3-(2-quinolinylmethoxy)benzeneethanol methanesuifonate(ester)
(intermediate 3) and 4-[(6-methyl-2-quinolinyl)methoxyJbenzeneethanol methane-
sulfonate(ester) (intermediate 4) were synthesized.

35 [Example A2
a) 3-(2-Quinolinyl-methoxy)phenol (12.5 g), potassium carbonate (10.4 g) and
1,3-dioxolan-2-one (44 g) were stirred on an oil bath at 100°C for 2 hours. The mixture



5 range. The foll ow ng exanples are provided for purposes of

illustratipn, not limtation. Experinental part 10 A. Preparation
of the internediates. Herei nafter "THF" neans tetrahydrofuran, "DPE"
means dii sopropyl et her, "DCM means di chl oronet hane, "DWVF' neans

NN- di et hyl fQnRR%; de and "ACN' neans acetonitrile. pébepoiwitdapl e Al
a) 4-Hydroxybenzeneet hanol (103.5 g) was stirred in ethanol (1.5 1), at
room tenperature. A solution of petassium hydroxide (84 g) in ethanol
(1.51) was added dropwi se, over a 1 hour period.

2- (Chl or onet hyl I noli.ne nmonohydrochl ori ded ort I-onw se
OV(eI’ a 25- rﬁ'?‘fy é@h‘ﬁ:é)}l{egdmome égffw&]a&gf\;@?’éﬁaf‘ﬂc 2T ¥A%dogs. 1 ef | uxed
for 12 hourf8teréfradcvaporatesh The residue was pupiied kxdcawrtn chrbmategtaphy 6%et) and this
m xture \’Va%llfctaﬂgéf(%ﬂleﬂt' qg‘li@l%/dhdfh?ﬁ@f o6t pﬁk@ia@narﬁ%ié éJ]l%Et@&jaﬂff and
washed with wate d ‘él d'%] é ne n P g on the
rotary evaﬁé’?%‘fr%t? Ty gesiauis; Wi Stifed P in f@?ﬁ‘éﬂ”‘“ﬂ‘%’? 8‘3‘8& 63(‘%9% of

4- ( 2- qub noldried] yielding Xy A a82 S0l ﬁalﬁdn—c(umwﬂneylﬂaethméplmnoxylemanonp

144. 8[ err | Gnterdiediate3). A M xture of internediate 1 (2.79 g) and

NN- di et hyl ana ne was stirred_on an ice
bath. Meth f"‘éﬂ“&&%ﬁfﬁg% ¢ Nv%’gwgﬂ’ggé%?“dﬁnﬂﬁ (E 28) mDEM S0, 4
t enper at ur enlbmaemrmi[cmran]:& barin M ethatesulfonyhehlonide (326 g) was adiled droppdseat ur e and
then stirradatah ;anhe%mwvﬁtenwﬁﬁxtafédﬁ& @&Qn&é&%&ﬂ,w&msm&ﬁkﬁact ed with

evapor Qﬁed W@?ﬁqﬁ’é’ 53%, %m%?*ab@)ﬁ maxture V\i’,\gtﬁelrrréd %Ic %ﬂxtuiel szEser ed and
4-(2-qui noISpmmmhyymu%hmmmﬂm with BEM { Eheaombired ergaticiersm  2) .

In a siml aﬁer&»%heavbarmw%émﬁh@ﬁahﬁawa?smnﬁemh@ms g (100%) of 2-[3-

th | f t
e AR R P PRt PSS BB saabpal s tormediat 6)
sul f onat e( d8 aesimilariway e2-ire(R-auivolinylmethexydptrentiadethand] meBnesulfomatgiesterp. 2

a) 3-(3sQuihRérmiiare W@ Xyndieeal (12.5 g), potassium carbonate (10.4 g)

and 1, 3-di oxol an-2-one (44 g) were stirred on an oil bath at
100[err] C fﬁ 2] hgérs The m xture WO 97/ 34897
-22- | ed, poured into water and extracted with DCM The

or gani ¢ | ayArmixtuse off 3, éélmethox}f#hﬂrp&?@dmiiﬂh)fé&/@rﬂ)m@ 6d41-diliydro-bki due was
purifi ed b gﬁﬂé&%liqgﬁwbn, PBHB]benzazepife (0ig§ i Methardo? (350Hh1) and

cvapor &P e e Atoereae f bRt il iiean; Los”

filtered ofapuaami carbon (10%, 2 g) as a catalyst. After uptake of hydrogen (1 equivalent), the
catalyst was filtered off and the filtrate was evaporated. The residue was purified by
column chromatography over silica gel (eluent : CH,Clo/CH30H 95/5). The pure

. fractions were collected and evaporated, yielding 9.5g (65%) of 4-{4-(5,6-dihydro-11H-
25  imidazo[2,1-b]{3]benzazepin-11-ylidene)-1-piperidinyl]-2,6-dimethoxyphenol

(intermediate 8). _
In a similar way, 6,11-dihydro-11-[1-{(4-hydroxy-3,5-dimethoxyphenyl)methyl]-4-
piperidinylidene}-5H-imidazo[2, 1-b}[3]benzazepine-3-methanol (intermediate 9) was

synthesized.
30

Example A4

A mixture of o-[1-(phenylmethyl)-1H-imidazol-2-yl]-4-piperidinemethanol (5.4 g) in

trifluoromethanesulfonic acid (25 ml) was stirred overnight at 100°C. The reaction

mixture was cooled, poured out onto ice, then alkalized with NaOH and this mixture
35  was extracted with DCM. The separated organic layer was dried, filtered and the

solvent was evaporated. The residue was purified over silica gel on a glass filter (eluent



5 dried, yielding 1 1.9 g (80.6% of

2-[3-(2-quinolinyl -nmet hoxy) phenoxy] et hanol (intermedi ate 5). b)
A mikxture*of internediate 5 (2.95 g) and NN-di ethyl ethananine (1.2 g) in
DCM (50 m) was stirred on an ice bath. Methanesul fonyl chloride
(1.26 g) wawoaddesd? dr opwi se at a tenperature bel ow SPEFEPYO1284e

m xture was brought to roomtenperature and then 10 stirred for 1 hour.
Vater was added and the m xture was stiBred. The m xture was

separated and t he aqueous Iayer was extracted with DCM The conbi ned

organi ¢ | ay.kg, 3y Clp/(CH SRR g\‘m{uB i 10). e fifle frhdtloh® wefl @Ected

evapor at ed

(2- qui nol i rﬁF'F“?FeiqluY?g )"B?]%‘%B ]eQ isldme H@r@s‘ﬁlsflgrfﬂ}[‘ﬂ"éé%?‘) (i ntermedi ate
6) . | pipexidinyl}-insidazodls2-bisqqhir(oRine) (inteahediate dd)t hoxy) phenoxy] et hanol

met hanesul fonate(ester) 1 5 (internediate 7) was synt hesi zed.

Exanpl e sA. ?E ] m xture of 3, 5-di met hoxy-4-hydroxybenzal dehyde (8 g)
and 6, 11-di

(4- pi peri d.aHWldQ 9‘05”- {1pethylst-piperidipylidesel-SHimidazel2,1 p1PIbenzazepingan ol (250
m ) and 20 (zsgmmphm it DICM 3504 nl)ywamil byrdple elisadladom Dibemanylipergxideat ure Wit h
pal I adi um Q@ 1 g) was a88&dd. ﬁﬁ&ﬂﬁﬂid& @ﬁ%g)gﬂﬁ)adaai [%{ﬁt?{f'ﬁ %;dot? fter uptake

of hydrogen eqU| val ent §gth and the
filtrate waE B R5AAHORJRIX R bﬁr‘P‘P‘T‘é"d"W“fe 2hrs at
chr omati@gr apﬂyx tammera&lrb | T sghyent(veas.eyaporat@ii[The r@sﬁu[ewasbhﬁﬁi@chbyécﬂiinﬁS/ 5). The
pure a (659 of
4-[4-(5, 6- $§/ %bﬁﬁ?l?}"&‘e?szﬁ@ilk%‘i&g%é ﬁﬁzé enzaze mpg&? gﬁ?l dene) - |
- pi peri di ny )o The WMM&W ec‘ fid F @ gYaporpied. The resndpﬁ a

simlar waywasﬁqrjtstdlhzhdlfydn &CN. The precipitate was filtered off and dried, yielding 23.3 g
1-[1-[(4- hy@aey -cﬁ]’oﬁi ﬁﬁ%ﬁﬂh?ﬂ“ )x{é'ﬁlg g] ﬁdmyhdene)—S)‘!-)rnFl_I azo-
b] [ 3] ben

pi peri di_nyl zazeplne anol

(i nter nedi a 3 g}i ]\Ré%zmp‘“e ‘%VLR% 1Yed. 30 Exanple A 4 A
m xture of H)eA mjixtgrelof (mhemediatel hid1)4-g)lard MoV-dizthyletttanainjne420.2 g ini wlueseret hanol
(5.4 9g) i na(tx h) was };tfrfefdlaue&&ﬁ%&]mlahiomfbﬁm@&csg 1 @aghade%?pigké F’?}Er od out

over ni ght err

re Wwas Coo
onto ice, t’i‘?%‘ﬁmé’ ixt ’%\3&5 W"Fﬂ aﬂéaqo“é?ﬁif"f'ﬁ? t?c‘tﬁﬂ‘"e"‘@ﬁ“" WasoRledr acted with
DCM The seYWateatmdKoCQsmiere dddsbandthe lagiers atre sepirated cTheaaquedusdayer was sol vent

WS eVaROr adyiticred WAt aRLII S Bigail gk G6k RYRed dric8 WSO Ridre s 11t er

I(Dgil'l'y Egtg 7/ 01'bg solvent was e\\{gorate e res1due was crystallized from DIPE. The precipitate, 5 _

CH err] Cl [ ewas ﬂilgﬂw[ off pipdDitiddielding 3254 § (8Tl athiyh ¢-E chBae-5@) dihydre- 136 e

f2 rgcg I ?gg%vvﬁgf Pi HQ}B@nzazepm—]l eﬂcble phErdRREarbG 18 BefrRddide 12y. €1 di ng
piper 1 i ny1 >4mﬂamf1 Tskgstae T2 (304D and potassinmy hyfiraide @6) in isgpropgngl 1o o

(370 ml) was stirred and refluxed for 6 hours. The solvent was evaporated. The residue

was taken up in water and extracted with DCM. The organic layer was separated, dried
(MgSQOy,), filtered and the solvent was evaporated. The residue was crystallized from
ACN. The precipitate was filtered off and dried, yielding 1.65 g (90%) of 3-chloro-
6.11-dihydro-11-(4-piperidinylidene)-5H-imidazo[2,1-b][3]benzazepine (intermediate

30 13).
. Pre ti fin od
Example B.1

A mixture of intermediate 2 (8.6 g), intermediate 13 (6 g) and sodium hydrogen
35 carbonate (2.2 g) in ethanol (300ml) was stirred and refluxed for 48 hours. The solvent
was evaporated and the residue was taken up in water and DCM. The layers were



a) 6,1 :

1- Di hydro-11-(1- et hyl - 4-pi peridinylidene)-5Himdazo[ 2, 1-b] [ 3] benzazepi ne
(28 g) was stirred in DCM (500 m), until conplete dissolution. D benzoyl
per oxi de (0.1 g) was added. N-chlorosuccinimde (13.4 g) was added
porti onwi syoandssbhe resulting reaction mxture was RCIEPRSIBYEr ni ght
at roomtenperature, then for 2 hours at 10 reflux tenperature. The

sol vent was evaporated. The resi due wag4purified by col um

chromat ogr aphy over silica gel (eluent: CH[err] Cl[err]/(CH err]OH NH err])

97/3, upar as@gﬁgteﬁ ‘?m? the aq%%!rié Fa&er \Hk exBiii6a ] rﬁﬁtﬁv?;@} ‘Qﬁq% 8}#?&%‘62&“%26

sol vent was
preci pit at eseﬁﬁ'stefl-l dried {MgSE4), ﬁé%ﬁ@d@ﬂ@ the solyent| wasrryap@ated.gfhe residue(was%) of

?2(:2' OL f[ g] pukifidd bﬁdrgqhsmzergobermdgel (chueht mm@thtlgdHIWy@Hm ][fr Qs 13 t
el ure 0 t er medi at e

11 (31.4 g)’?aaﬁ'éﬁiﬁg'ﬁ:lglr’#ﬁ% a?‘ﬁg'ﬂ’ S%i" afd’"ﬁp yeed- ?"Fé‘f@é‘ﬁé"“ c’-‘/s‘a"{zfd 1) was

stirred 5ancff<PlEPﬂ’3§l@dTthPF§1PI%Wé$ﬁhm ¥ and &%pd] yighdinge£52 kgrl@3%) of opwi se. The

reaction mac&ma@-a\medﬂxyaxrornclnemC[4r( ms@n‘nemo&q RéngljétRpl3-4Jhe mi xture was

cool ed. \ﬁ% I 585 ed a l%)ge | ayers were

separ at ed. PI‘H%" (i"eg i) a er ?Pé‘bet | uene. The organic

| ayer was skepesimi @'dvaydﬁdédimgsmll [%i%(ﬂaumhwimethoxy)pheﬂyﬁewumnt was

evapor at ed. ﬂé}m ﬂbﬂgégm&ﬁd&royzsi-%][B]béﬁ’ﬂzéﬂ“x&n?-@]eﬁ?ﬁnoﬂ@&nﬂ{nﬁﬁ opWadt €

WanI| eredgﬁsacﬂ ried, yielding 32.4 (87% of

4- ( 3- chl or 0B 62 HT ydro-1 1H |mdazo[2 1

-b] [ 3] benzazepi n-11-ylidene)- 1 -piperidinecarboxylate (internediate 12).

c) A mixturkxapiple BZer medi ate 12 (30.4 g) and potassi um hydroxide (46 g) in

| sopr 0pan0|%—@hloroﬁﬁﬁ@l)@hﬁmﬂﬁ%n&ﬁdh&ﬂ@dhlm (aefslgt)lwmktaiu Pinatgs. The 3O| vteﬂt
was evapora er ed w
DCM Thg or dg%zf&-fvg‘{’e%%smg 8’8&"}% vgﬁx léﬂégg'he Qrgamcxﬂ "St'fse‘i}ﬂd)%ﬁésa“ﬁ *ered and

t he solMWentfiligaed andgyaperated yieldiog %glnimmemaqmnglmasmxmdwdmdnﬁo 7g) ACN
ghehlor eci pi Wﬁﬂd&‘@ﬁt errhﬁ&ﬁﬁi‘at@lfefto aB6lufiér STdntedhediate 906.9 ¢ %ﬁ mvxﬁg mgf

C or o- 1 N | ZO
“b] [ 3] benzaPLIHE fiotine its W for 30 il P FEh Gl 'ﬁ%’ At he
final pr odule ' was added @@hﬂpn@ﬂm Was stirr atAO?ﬁ?faraﬂ@nefThmmremaate 2 (8.6
g), ] i nlt er mesliapérated thé Eesm)xewadta&adu i watelrang extradfed withDOMNTheofgdnié J) i N
et hano ls I
was evapor a d)aa\g’?ﬁf:%gﬂd ﬁg&ﬁgg&{% tfceé T“%Wgr“?” %%E%?hﬁ)e | ayers
wer e thcmmyagm\gqf 1ltered off, yleldmg 5.52g (64%) of 11-[1-[[3,5-dimethoxy-4-
PCT/ EP97/ 01@%1nolmylmcthoxy)-phcnyl]methyl]-4-pnpcndmylxdene]-6 11-dihydro-5H- - 24-

separ at ed t DCM The organic | ayer
2@’%%%% égﬂﬁgﬁgﬁﬁ%@%§ .ﬁén"z ’?‘gf‘\égé gnd t he sol vent was

evaporated The resi due was urlfled on a glass filter over silica
gel (elﬁentﬁmﬁrﬁr]a[err]/(Cl-l[err]C]—l/NH[err]) 95/5). The pure

fracti ons wargixtupd bfvinpduadizl (3. 56g)amd WNIdistndethanapirex1 2¢) if DEM epodue was
crystallize Péas 95%9&9 @B&%&Rﬁe@lﬁ%ﬂ%&ﬁ&%&élﬁ%ﬁgﬂﬂs sahhﬁsﬁaogiyi and dri ed,

| di 8.
yi [62 l[ 29( o Efﬂ?‘m.ﬂ (Prﬂélﬁ)fé‘i PGM’)VM P@PWFF] The mixture was stirred at room

temperature for 1 hour. K2CO3 (2 g) and water were added and the mixture was

30 separated into its layers. The aqueous layer was extracted with DCM. The combined
organic layer was dried (MgSQy), filtered and the solvent was evaporated. The residue
was crystallized from ACN. The precipitate was filtered off and dried, yielding 3.95g
(66%) of [5,6-dihydro-11-{1-[2-{4-(2-quinolinylmethoxy)phenyllethyl}-4-
piperidinylidene]-l 1H -imidazo[z,1—b][3]benz&epine—3-yl}methanol acetate(ester)

35 (compound 3).



pi peridi nylidene]-5Him dazo[ 2, 1-b][3]benzazepi ne (conpound 13). In
a simlar way, 6,11 -dihydro- 11 [1

-[ 2- [4 (2-qui nol i nyl met hoxy) phenyl ] et hyl ] 4-
pi peri dinylidene]-5Him dazo[ 2, 1-b] [ 3] benzazepi ne- 3- met hanol (conpound 2)
was 10 synt hesi zed. Exarrpl e B.2 2- (Chl ororreke?( Q! i ne
monohydr ochM17@48%74. 06 g) was taken up in water, Wth
Klerr]CJ err] and extracted with DCM The_organi c | ayer was drled
(MgSg err]), 15 filtered and evaporate'af’ yi el di ng
2- (chl oronet hyl ) qui nol i ne. Sodi um hydride (0.7 Q) was added at room
tenperature tBxampk@.4dtion of internediate 8 (6.5 g) in DV (350 nl)

and the mixt l&o%.a%ﬁﬁ/pm%%gfsa&%@n%&ﬂ%: PuhédilcBhlRhiMinify | oLt ne.

di ssolved in Pure was. StITred Ht 50[ e
for 3 hours. Mangansss figride(#R0 ) was addsdin JPdepgrtions ang the F“dﬂlémﬁ/&‘@cﬂéfaken up | n
wat er and extniiamtecelasvitirded RENI hohheThermiamrew2(Xilterédogver dicaiite diid thel ﬁ(tPﬁSO4)

L 'rL t .elro.G?ate ms%?ﬁ{;( a‘hJ ;eg,dc.ewaggﬁmgggﬁf%%@ o%ﬁg,dfd&@mymmmg 1i6g ¢

11-[1-[[ 3, 5- dS1R} ihydro-11-{ -[2-[4—(2—qmnohny methox phenyl]ethyl]-4—

(2- qui nol i nyIpﬁpehhmmic)enphﬁﬂyhﬁdmbﬁzyﬂ-b}[ﬂbﬂlﬁﬁpir@m&bdiﬂmeﬂytﬁ (%nipodhdm dro- 5SH
i m dazo[ 2, é;)] bé%kkt%nzazepl ne (conmpound 32, np. 214.8C). Exanpl e B. 3
A m xture of conpound 2 (5.56 g) and Nl\l-dlethylethanamne(12g) in DCM

(100 m) was stirred at roomtenperature till conplete dissolution. A
sol uti on18f e . chloride (0.86 g) in DCM was added dropw se. The

m xture was A inuxtmd oﬁt:ompmmi 4 (8.32 g) anpmehyLmethfldiomethpsnlfotifeMM@Sherr] (2

and wat er ¢ H@%RW { | ayers.
'?')he aqueous I)g;s/ gltra ta{;akgbévaz?ﬁ ﬁ&mtﬂg?&%éﬁw‘fb%&'ﬂag%@é I )altyer
was dried (MOl a3 §““ ediand &%e‘&ﬁ‘t?r{“ﬁ@ The spbyent erwp@#a%dmwémea due
was crystal | itzied nprimwatdfd ekivectpd edth DCM! Ehe/aganid layerved sefatatedndriel! | ed,
)[llselfsd:jr]ﬁy 3 OQ%fSPf) &t ﬁ ﬁﬁce lflalr\]rg t was evapo ﬁaé% To uene v ‘;adﬁe? iwxﬁe and
pi peri di nyl i G¥#ROFate 1&41’1 B#‘["B]‘lb W&’F\B‘beled
acet at e( est enhrofigh the (mnnmcnulledi)n an ice bath, for 30 mm\d@s%e&ﬂa&ﬁx?e was stirred

PCT/ EP97/ Olzﬁa%mnght The solvent vaporated. The Efsxdue was tg.k?nnup Ewa(erial alizé®"

Exarrpl e B4 #g(g ound 5 6p°gg sso ve ﬁnder

continuous st¥irK d ex ’8?(5“‘( Y58 W75 scharatedy et filteredo.- g
porti ons2and ant merselwi\ttwasgvamaed (The resxdue was phrifisel ovessili¢a gel enla glass filtdnour .

The m xture #@ﬁerfti CEfCcRYGH 9‘3753 ai‘ﬁetﬁr@f?&nb &k EEl'ie%Eeﬁ ané Q the s s\‘}ﬁém as

evapor at ed. he resj ered

yi el di ng 170 Syaporated. g%gfﬂag Clysgfllmgyawdﬁ b_{ 1'lt‘l1e prccxp:tate was ﬁltered off
1- [ 2- [ 4- ( 2- quind dtiedyyiehdio12.7\g) (B0BN f tethih§,] 1-dihydro-11-[1-[2-[4-(2-

pi per i di nyl i QfRlinylteiSkpRalyehyi)-Ahibdldfiterd Briidabf, Poxal dehyde

(conpoun 95 b][3]benzazepine-3-acetate (compound 5).

Example B.6
A mixture of compound 4 (164 g), sodium cyanate (80 g) and manganese dioxide (500
g) in methanol (5.5 I) was stirred at room temperature. Ethanoic acid (122 g) was added

30 dropwise and the resulting reaction mixture was stirred and refluxed overnight. The
reaction mixture was filtered over dicalite, and the filter residue was rinsed with
CH30H/CH;Cly. The filtrate was evaporated. The residue was partitioned between
DCM and aqueous K2CO3 solution. The organic layer was separated, dried (MgSOy),
filtered and the solvent was evaporated. The residue was crystallized from ACN. The

35  precipitate was filtered off and dried, yielding 152 g (87%) of methyl 6,11-dihydro-11-



np. 193.5[err]C). 10 Exanpl e B.5 A m xture of conpound 4 (8.32 @)
and- net hyl .net hyl t hi onet hyl sul f oxi de ( MMIS) (4.5 g) in THF (100 m)
and benzyl trimet hyl amoni um hydroxi de (40% i n net hanol ; 20 M) was
stirred and refl uxed overnight. The sol vent was evaporated. The residue was
taken up in water and extracted with DCM The organic | ayer was separ at ed.
dried 15 WX filtered and the sol vent was evapor at edP CHEPTOS4 was

added tw ce and evapor at ed agai n. The residue was taken up in

met hanol (50 nml). HCl gas was bubbled -26- through the m xture, cooled on
an ice bath, for 30 m nutes. The m xture was stirred overni ght. The
sol vent was Wt@l@%uﬁ ﬁne'ilﬁ)‘%?%h@n D&{f&?&cﬂ@in&fﬂc‘ﬁ@f-ﬂ?—umﬂﬁ@[ﬁ' 1z€ed

with Klerr] and. e cte | ayer was separ at ed,
dried, filte meawa— P“’R%‘g‘ org‘{% The residue was
purified over 5|I|ca gel on a glass filter (el uent:

CH err] Cl [ er Exkdmiple 87 ] OH 95/5). The pure fractions were collected and t he
sol vent vgs A mixturE SARH ﬁ.ﬁds(?ﬂs),awownwvasmymddsbéﬁ@&mg%@%? The

precipitate was

methyl 6,1 17 \ﬁ%poslugef_{ a&rof)rll tf@pfr&tu(ezgvemlgl'llte'fjhe (X'Iga%llg Isori'gent was evaporated

qui nol i nyl mneThoagneoisesopténdtate\wds-washecbwith BIOM hndlanidified With HGI{¥N] 150 rikl)- 25

g% [ g!)gggzﬁé e’?h@&13br@€ﬁ.§@$ o{aféag’ﬁ’ﬂé’fégxdﬁé was stirred in E"éémallﬁ:g e@% : (?eA g‘oét ure
u S | OX]

g) in net han?S’Ie dé@ ?gé 8 fgml ¥E6daﬁt 14@'8%‘1?‘%'@72%‘@?&&% racth ‘EEMBV'&“Bﬂs‘d (122

g) was atded4- Wenddwhﬂme&;—éffanﬂdazb& I-bH BJbenzagepiread-tarboxylic atid{eonygpeamdt7, r r ed

and refluxed t. The reaction mxture was filtered over

dicalite, t efllter residue was rinsed with

CI-l[err]O—l/Cl—l[err]CI[err] The filtrate was evaporat ed. The resi due was
partitioned ExdmpleB.8 DCM and aqueous Klerr]CJerr] solution. The

e evapor ot cu AR SbRpBihd 21 (537 i et (100 mh vis SRELA g t“%i?LY?QEe
W4 L S SULENE ST I A %Jr | pORIomse AT g xRV B o 1
1- : stirrdA@t 9903 te@igpérature for 2 hours. The mxxture was evaporated, the residue was
FCT/ EP97/ 01264 en up in water and extracted with CH2Cly/CoHsOH. The organic layer was déi€d,
2- (4- ( 2- quitheres AYT REAPRTNGP) Phemridpe s Fysaliped fom AR Tha ereefRisle Y48 dazof 2,

( (4 g] le}mdggfqmé@Pﬁwggmﬁ;r@zﬁﬁ%zof((tgggwmd@&% [21[];49(28 O . [
Exarml e g7 &nom&mibmbw)epreﬁylyarmpu@ibeﬁd{r@ﬁda&] 5 H-ihadakbl 12N thidfrae) . THF
(500 nl) and ter 2 @V‘% Vﬁ? grred at room tenperature
over ni ght . gn? Couperad 25, e a}p at ed. The aqueous
concentrate vvas vvashed with DCM and acidified with HCl (IN, 150 m).

The sol vent Exampledhdrated. The residue was stirred in water, filtered off
and dried, A mixture of compound 7 (3 g) and N,N-dimethy!-4-pyridinamine (1.22 g) in DCM

25 (100 ml) was stirred till complete dissolution. 1-(3-Dimethylaminopropyl)-3-ethy}-
carbodiimide hydrochloride (1.8 g) was added portionwise and the mixture was stirred
at room temperature for 15 minutes. A solution of benzenemethanol (0.54 g) in DCM
was added. The mixture was stirred at room temperature overnight. The solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent :

30 CH;Cl/CH30H 97/3 to 95/5). The pure fractions were collected and the solvent was
evaporated. The residue was crystallized from ACN. The precipitate was filtered off
and dried, yielding 2.06 g (62%) of phenylmethyl 6,11-dihydro-11-[1-[2-[4-(2-quino-

" linylmethoxy)phenyljethyl}-4-piperidinylidene]-5H-imidazo[2,1-b}[3]benzazepine-3-
carboxylate (compound 9).

35  In asimilar way, but replacing the alcohol by ammonia or dimethylamine, compound

55 (compound ) and compound 56 (compound ) respectively were synthesized.



yielding 32 g (84% of 6,11 -dihydro-
11-[1-12-[4- (2 qui nol i nyl net hoxy) phenyl Jethyl]- 10
4- pi peri di nyl i denel - 5Hi ni dazo[ 2, 1- b] [ 3] benzazepi ne- 3- car boxyl i ¢ aci d
(conpound 7, np. 174. 2] err] O . ' Exanple B .8 _ A m xture of
conmpound 27&1 : in methanol (100 m) was stirred at roQ@rherro1264
t enperat ure. el fe borohydride (0.34 g) was added portionwi se and the
m xture was stirred at roomtenpergture for 2 hours. The m xture was
evapor at ed, the residue was t aken %B‘i n water and extracted with
CHerr]C[err]/Cerr]Herr]OH The organic |ayer was dried, filtered
and evapor at eExamideBr18si due was crystallized from ACN. The precipitate was
]E')I geigd d?L; dﬁ‘mi%hl[&dco @ﬁéjiw ):il?@dl\@% ) was stirred at room temperature
qui nol i nyl rretﬂb‘k%’?l?lﬁ‘ﬁé\gﬁ?l %‘?%9"{““&"36?‘?58*'96@5??’ CHstls) wateqded pattionwise,

, 2- a] t hi eno[ 3hén a solution of] Nrzkprosudeininidedd gpUNOMABas adyed didpwise aqabomhC) .
Exanpl e B.g9 ’
NGl ot b - 4 Bperafirdud ‘*n*éf:gﬁ‘"f“%z Eﬁ“é“j%éﬁz‘@ ilpeflil or 18 hows. The salvepe
conpl et e di ss‘(ﬁﬁﬁ"ﬁﬂ?fate apd T‘?ﬁﬂ‘ﬁﬂ“&ﬂ by spterancheematography over siligagali i ni de
hydr ochl or i de(eluénf @zmmcammmmsMame Tha {LutetfacﬁimstwerrchMteatahd red

at roomterm%@sa vréﬂ %@%ﬁémﬁé&%d@éﬁ%ﬂkﬁ?@}ﬁ? era@ %9-54 9)
zC

in DCM roomte

over ni ght . 30H 96/ &/ﬁq\g\%}a *&@“W“Pﬁ%‘f’ﬁfﬁé" d;ﬂ!?l“lﬂﬁ ed over
silica gdg0 or‘soh/egt wasevapbriaed. Thel firstfractiG®was iftalizedGrdne CHL OB lyieldigg 388y / 3 t 0

95/ 5 The r ;

cvapor at od, | RSB SEEd mg?@c?hi?égﬁmﬁ‘°??%ﬁﬂ%@%ﬁﬁ&%ﬁ§%?p. tate vas
filtered of f Yielding Ll (§%)nf %P%‘m By 2.06 g (62% of phenyl methyl 6,1

1-di hydro-11-[1-[2-[4-(2- qU|no-

| i nyl met hoxy) Bresupié Bettlhyl | - 4- pi peri di nyI i dene] -5H i m dazo[ 2, 1

- b] [ 3] bengaz eR'nHﬁfu?e of mpou&@é@oﬁg’ 1308 nle ggéq #[Hyl%ﬁosgﬁéranyﬂd@n@}a&'ﬁdﬁ I ar Way,

but repl
R ORI e@%x@ﬁ‘%‘é@aa o efised pipenigh Thesabyent Wasi 2o,

WO 97/ 34897 evaporated. The residue was purified over silica gel on a glass filter (eluent :

PCT/ EP97/ 01264y, C1,/CH;0 95/5). The pure fract llected and the solvent
Srarple B 102 CHIN I TP AT Pl BRI 0 ) v

N
stirred at ro®PeRiFde ‘iﬁf' e was °‘y§ The Brecipliate ¥as tiltcred °ﬁ
Di benzoy|3®er odiiedereceystatiized frpat ACN)andpsrifieichyHRIGC Hypersil BB;18 3uM (eluenen a :
sol ution of @A&é@?&x‘n'}h@)ﬂﬁim CR ﬁﬂ&ln&aézsesde&o@mme gle room 5
tenperature a he m xture a(g/as Sti qﬂ room tengﬁr ’ﬁ"%&&d% 18 hour s.
The sol vent Fict iong, yere L0 t{ @“F‘é‘?laﬂﬁﬁn b § O83MGm
chr omat ogr aphlayernwas sgpdrated, dgedi filtered and tHeisolvent was evaporated. The residue was

CHerr]d [er r&r%tﬁ'ﬁ'&é‘d frt]ngﬂ(fﬁ"['ﬁfcrpl'émpqﬁfedwéscﬁlt%?e/d%}'f an;ei”&ﬁed? Yickdihg 895E 7%\ vver e

coll ecte sol vent "was evapor at ed. resi‘due was puri

further HPE@"B!P@P"Q?% ca gel

Example B.12 _
A mixture of compound 71 (4.5 g) in CH30H (350 ml) was stirred on an ice bath.

NaBHj4 (0.38 g) was added portionwise at 0°C over a period of15 minutes. The mixture
30  was stirred at room temperature for 1 hour and then decomposed with water. The
organic solvent was evaporated. The aqueous concentrate was extracted with DCM.

The combined organic layer was dried, filtered and the solvent was evaporated. The
residue was purified over silica gel on a glass filter (eluent : CH;Clo/CH30H 95/5).
The pure fractions were collected and the solvent was evaporated. The residue was

35  crystallized from ACN. The precipitate was filtered off and dried, yielding: 3.5g (78%)
of compound 73.



(eluent: CHerr]C[err]/CHerr]OH 96/4 to 50/50). The pure fractions were
col l-egted and the 10 sol vent was evaporated. The first fraction was

crystallized fromCH err] OH, yielding 8.84g (30% of compound 59. The
second fraction was ‘crystallized from ACN, yielding 1.91 g (6% of
conmpound 58. Example B. 11 15 A m xture of corrpo%@%’g?g_flﬂégf g) and
met hyl (tr Whe#Bhosphor anyl i dene) acet at e (3.34 g) fe (300

m) was stirred and refl uxed overnight. The sol vent was evapor at ed.
The residue was purified over silica geP8on a glass filter (eluent:

CH err]Cl[err]/CH err]OH 95/5). The pure fractions were collected and ‘the
sol vent wasExample BRy#apor ated. The residue was crystallized from ACN. The

t at ff., ACN d
U .‘"edabi"ﬁ%f@fw*%’éﬁﬁ% iR zc;; éf G SH Btk IBTent T, 00 506 i
Herr]Q/ mwpnqed-w@wﬂatf (2 37g)/and MX-di tmd/psodm@nmpmz i@Mﬂ D¢Ma(2p0r e
fractions \N&npwspidreataeﬂmﬁoea@@c&amd-@mm SpyB-R ¥y PGksHiMidd) DCM
The orgagi Chﬁrochloﬁé‘e\’aérssxﬁ%va?%’&daptoﬁ npise, T laxxh;tt: %&g%{re&mt e, solvent was

evapor ated eC| pitate
was filter etenegeratyrgdorgl houy, 4—§2-empwlmeth9:gv)(bvnao-c2@:d ¢ g)kisyplyechin 62.

Exanpl e B. 1BCM was addddll dfbpivi€e. The HERMALNGE sﬁ%dﬂﬁotﬂ)eﬂtﬂhﬂﬂk%é&x@ﬂt( 350 m)
was sti rredv@:ﬂ

ortionw se at
O[err] C over & pe?slaoge&)?ﬁ’ggmrﬁmﬁu‘? eé %‘o l?sd%er%ﬁi“%g“% ¥} at room
t enper at ur eexiwcted wiguPClhdhe ﬁ@ﬁbmé@ erg80is éayewmﬂmdx filteredrand the solvendr gani ¢
sol vent 10\as way 8p4ponit@l] Thd Regidae was psrified by Blufril chroidio bedfliod gef DCM

Th nbi f el i

AR T ERE R
filter (el uewaporatd.dpe }*@%Mﬂ@#{lmip Gﬁsﬁi Wconveﬂed mm&hedﬁb-é- fractions
were col | echag@nédisiciatia salo( BN The@fecpitaieWas Fitered bfaant Afitd] Yeelding 336 g

crystall | ze The precipitate was filtered off and dri ed,
yi el din g%g‘i %&ﬁy“ ' Fa. of compound 73. WD 97/ 34897

PCT/ EP9 01264 _ - 28-
Exanpl e B. ExampleB.14\ nj xture of nethyl
6, 11-di hydron:ﬂnﬂma@fb&hﬁadnudemsiﬁnmﬂaﬁ@[ﬁuﬂe(a]ﬂé}lbpﬁﬁmm (50 ml) was

azepi e 3 SRR AL(ed oA, Aol bbb d IR Mslic s @) 11 DM

(200
1- ( 3- Di net hyuaad iwdh ¥ FlnKaERs (2 s)awmv;dm'l‘bemsure Wi gersEaiedhiniqiés (3. 83 )
was addeg payersQThé sqhestheym dk@acrsdswiti DCME Thééonitifed organic lay@ripar at ur e

for 1 hour. géeg%lgfedna%d ,Q%Jomhw?ﬂ évaﬁir&%&' 'ﬁ\qus(xjdixe(vgas %mq}:%c%vsé glhgf gcﬂ n

DCM was add S Stirre
overni ght. ona glasmret (clugat LeiaCd/CHOHR4)uThe Ryse fractioas ap@@ollmteﬂ Jnds

| ayers. The tasistdeenswhosvaporatd. The residue was crystallized from ACN. The precipitate
was filtered off and dried, yielding 1.21g (26%) of compound 74.

-q

25
Example B.15
A mixture of 4-phenoxy benzaldehyde (2 g) and methyl 6,11-dihydro-4-piperidin-
ylidene-5H-imidazo[2,1-b}{3]benzazepine-3-carboxylate (3.23 g) in methanol (150 ml)
was hydrogenated at room temperature overnight with Pd/C (10%, 1 g) as a catalyst in

30 the presence of a thiophene solution (1 mi). After uptake of hydrogen (1 equivalent),
the catalyst was filtered off and the filtrate was evaporated. The residue was purified.
over silica gel on a glass filter (eluent : CH3Cly/CH30H 97/3 to 95/5). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from CH3OH. The precipitate was filtered off and dried, yielding: 2.86 g (57%) of

35 compound 90.



eXtracted with DCM The conbined organic |layer was dried, filtered and the
sol.vent 10 was evaporated. The residue was purified by colum

chrorratography over silica gel (eluent: CHerr]Cl[err]/CH err]OH
95/5). The pure fractions were collected and the sol vent was :
evaporated. The residue was dissolved in CHerr] OH and cony “ofsp the
(E) - 2- WOIVMAYdi oic acid salt (1:1). The precipitate was filtered of f
and dried, yielding 3.36 g (48% o conmpound 72. 15 Exanpl e

B. 14 A mi xture of conpound 71 (4.5 %’) and hydroxylamne (1. 1 g) in
pyridine (50 m) was stirred and refluxed for 90 m nutes. The sol vent
was evapor at dikampleBA6si due was stirred in HerrJO CHerr]C[err].

-AJ

Klerr]Cd err]a ﬁaxtgx)e ams@ﬂqﬁdenaﬂm (1 éwnermas;ﬁ SRAGAINAEr difPbge 3 Iak 57838,

| Th
ayer was - MGy Es N B aebir ot ) Gt Pon R AT I ad e T osi due

was purifi ed mixewe wa$ sum:dgeﬂ 15 minutes.ol(Ricthbxanctliyl)-1 Hximjdakzole 1. 81 g)
CHerr] Cl er r&fﬁd&@fﬁﬁ%ﬂ?é&a d &LH: E20°CARE URIXRE Rab gHea% 8@"@%

t he sol vent e or at lize

pr ec;5 pi ;/at e S"ur X p‘?‘f'ﬁt“e(rs Eé %Pfss%!ﬁﬁieﬂ\q@:dw a%dtgf%?}ﬁéwfefigm@ 894 th
conpound 74. n@ixture was stifrediapt79°@fdr5l hour. The Aninfuze ua&abroﬁgmnﬂhmmmynperaturc
benzal dehyde zqd itGhasdtitedBirbdh ténpelatndi fV¥alight. 4A£Ba@%idqs Bl yas addcd

lid 5H i m.dazo][ 2, 1- b 3 th I
(150 my o iGESWE eyl gL Bpotgt o 2 pumies, KaCho &5 bl W Uil
(10% 1 3§9 asheamixinmslweseviporaal. The tesidpe waetaken wf inawatériangd DM and)tlmt!a)@rs (1
m). After URGKGpafaddy¥#he ﬂ{%goxfsl JaRAl wayeh?aefeh with DCM. ﬁ'h@c&ﬁ&ﬂéd’

over si1ica d&@dso%"% s U TRl SR paprpelpite S HICI

95/5). The plﬁrlel-dlhydro-a-ﬂa{i:mdml%ﬁl)elbﬂI-I]2e[6t(@aumnﬂnxlmth@bywhewlhﬁwl)-4~
evaporat ed. TiRridaAidsiR] SESinfidass}23 - b][:cl;ipshzazepme-i-ﬁ.emam[(s&ﬁ;}&hh agje
preci pitgse was filtered off and dried, yielding: 2.86 g (57% of 35
(F:’CC)EII}) Eggg / 822 gipbles F-1 to F-6 hstV!Yl)e compoungs that were prepared according to one obthe above
Exanpl e B. 16 ExamplesandiTable Fe7 lists bhith theerpgrimentad (doheny ieadigdexp.T) abti- was

stirred undermé&étrceg@auain mZ&Lgvthl& )exememaﬂ\h@:&slh Whiuéd ol Barben, Rydfolth

hexanes, onw se m xt ure
was stir 8 P%ﬁg’gﬁ? ﬂﬂ@ggmglim’(" Fp 8% ‘?{8% ﬁ?ﬁ %‘Pirll—&lfﬂgld’é‘?&"’ée"tapﬁ 5

di ssol ve@”in THF was added dropwi se at -70[err]C and the m xture vvas
stirred at - ZAablxE-1C for 1 hour. Conpound 4 (5.54 g) dissolved in THF
was added dropwi se at -70[err]C and the m xture yassstirred at
-70[err]C for 1 hour. The mxture was brought till raom tenperature

and it was stirred at roomtenperature overnight. Acefic/acid (5 m) was

added and_t he m Xt ure was stirre/ t A'Qo
KlerrJCOerr] (5 g) was added and 1 N
N

N
AN o /4
O/\/\‘/\ N\/\n'

R2
Co.| Ex. Al Rl | R2 —A-B- Phys. Data
No.| No. (mp. in °C)
14| B.1 -(CHa)e- H |-CH3| -CH=CH-N(CHs)- mp. 150

15| B.1 -CH;3- H H -CH=CH-N(CH3)- mp. 199.8
16| B.1 -(CH2),- H H -CH=CH-N(CH3)- mp. 179.5
171 B.1 -(CH2)2- H H -CH=CH-CF=CH- mp. 190.2
18] B.1 -O(CH;),- H H -CH=CH-N(CH3)- mp. 1744




10 the mxture was evaporated. The residue was taken up in water and DCM

and -the | ayers wer e separated. The aqueous |ayer was extracted with
DCM The conbi ned organic | ayers were dried, filtered off and the -
sol vent was evaporated, yielding 6.1 g (97% of 6,1 1
-di hydro-[err]-( 1H—|mdazol 2-yl)- 11-11
-[ 2- 4- (2- QMO9HB48AT/ | net hoxy) phenyl ] et hyl ] - 4- PCT/EP97/01264
pi peri di nylidene]-5Him dazo[ 2, 1- b] [ 3] benzazepi ne- 3- met hanol (conpound 46).
15 Tables F-1 to F-6 list the com?@unds that were prepared according
to one of the_above Exarml es jnd Table F-7 lists both the
exper i ment al{CodoExnn headi nle "exp 1and p2 t heg, _Eii_i cal ( c@ohygm;&eadi ng
"theor.") elipsdrmal| anal yS| s val ues for| carbon. hy rogen Lml;lqgoai‘t rogen
of the conp S pre T The T TTETTt rernabove—=2
Table F- 1: ﬁgr ?ﬁq “O(CHa)y- Cc’3 lll Tt gfﬁé mp. 136.Q] prr]
Rlerr] 37| BAA-B- -COCHz- Phys.H 2 3 —CHHGZH—NCCHg)— - mp. 220
fgg-: c;+nNE er { k) ]B.u % r]) [éi-l-bl—l—N(C@ ,]n_,l;_?ggsrr] ,
H - CH=CH | &HBCH-C@CHs)-kEH &0 1068k | -
H H -CH=CH- N(CH err]) - np. 179.5 17 B 1 :
-(CH err])[ eratle F-2: H H - CH=CH CF=CH- np. 190. 2 18 B.
1 -Q(CHerr])[err]- H H - CH=CH N( np. 174.4
WD 97/ 34897 _
PCT/ EP97/ 01264 ;o - 30- Co.
Ex. Al err] ey - B- Phys
Dat a No. No.
(np. in C 19 B. , err]- /H" H
- CH=CH CF=CH np. g . - COCH2N H
- CH CH N(CH[ err]) - D520 38 B. 12 - OCH  er 1CH<§-|CH[err] H
H -CH=CH N(CH err]) - np. 186.4 39 B.1 R (CHerr])[err]-
CHerr]OH H CHCHC(OCCH err])=CH np. 106.8
: Co.{ Ex. Al R) _ R2 Phys. Data
No.| No. ' (mp. in °C)
1 | B.l -(CHz)2- H H mp. 200.1
2 | B.1 -(CHz)2- -CH,;0H H mp. 220.1
3 B3 -(CH2)7- -CH,OCOCHj3 H -
4 | B4 -(CH2)2- -CHO H mp. 193.5
5 { BS -(CHj)s- -CH,COOCH; - H -
6 | B6 -(CHz)y- . -COOCH3; ‘H mp. 179.3
40 | B.6 -(CH2)»- -COOCH; H mp. 142.6;
_ HCI (1:1).H20(1:3)
41 | B.6 -(CH2)o- -COOCH;3 H mp. 180.6;
HCI1 (1:2) Hp0(1:1)
42 | B.6 ~(CHjy),- . -COOCHj3 H mp. 161.8;
«(Z)-2-butene-
dioate(1:1)
43 | B6 ] -(CHz)- -COOCH; H mp. 166.0; .
.ethanedioate (1:1)
44 | B.6 -(CHz)z- -COOCH3 H -hydroxybutane-
_ : dioate (1:1)
45 | B.6 -(CH2)2- . -COOCH3 H mp. 204.1;
HCl (1:3)
7 | B.7 -(CHj)s- -COOH H mp. 174.2




TabI e F- .2:

[‘ (:a.r. r ]

. Ex. Alerr] R err]
Rlerr] . Phys. Data No. No.
(mp. 1nJerr]Q 1 B1 -(CHerr])[err]- H H
np. 200.1 2 B. | -(CHerr])[err]- -CH err] OH
np. 220.1 3 B. 3 -(CHerr])[err]- -CJ—l[err]OC%{,ﬁr
H 4 B_w09713489Z(CH[ err])[err]- -CHO 9|’7A)1264
np. 193.5 5 B.5 -(CI—I[err])[err]-31 -CH err] COOCH err]
H 6 B.6 -(CHerr])[err]-. i COOCH err] H
np. 179.3 B.6——— -(CHs A [ery]
H ngo-| Ho fe; Al R} R2 Phys. Data
.HC (1:1). M@J]N‘F1’%\ 41 1 B 6 (CHerdl)[err].- (mp. in °C)
-coocH err] | 8 | Bd | ~(GHy)- fGH Q0. 6; | -CH;0H mp. 183.3;
-HA (1:2) . Hefqr]0(1: 1) 42 B.6 -(Cl-l-[err])[err]- hemihydrate
.' E:%ocg[ ertl Lo |Bs e, -CBOCHTHE H .
di oate(1:1) | 10 |84 |B. 6(CH22( CH err]) {&Q] - -CHO. C&EOCH[ errd
H " gi p1 | 166 (0; -(CHz)g-B . -COOCH3 D1 -C]OOCH3 - [ |
. et hanedi oat e, 4 ]: : - r grr] - - COOCH[ err
H . hyu}%» y%'ﬁt ane'géﬁz)z' é&ﬂfﬁs H )
dioate (1:1){ 13| Bt [ B-6CH2~ (QH err]) Cbrr] - H _( [ ere]
H 2o | B4.|1; -O(CHz),- H H mp. 138.2
.HCl (1:3) 7 IB.7 -(CH err]) [ er ks cchoH T
. 174.2 |46 |B.a6| -(CHpp- —ca< | H -
PCT/ EP97/ 012p4 \\O 97/ 34897 OH N -31-
Co. Ex. Allerr] R[errﬁ R err] :
Phys. Data Ngy N4 -(CHa)2- —<"3—<’ ] H mp. 222.6
(mp. in [erry O o g _
48 | B.9 -(CHz)2- -COO0C)gH3; H -
49 | B9 -(CH2)2- -COOCyHys 'H -
-(CHp)z- — -
so|B9| -(CHap g“*@ H
CH;
51| BS5 | +(CHpa- -COOCH,Q H -
CH;
: o
521 B9 ‘(CHZ)Z’ —COOCH;—_@CH; H -
53| B.9 -(CHa),- -COO(CH;),0C>Hj5 -
- _N
54| B9 | -(CHp, —COOCHZ_EDH H ]
55| B9 -(CHp)2- -CONH; H -
56 | B.9 -(CHp)2- - -CON(CH3)> H -
57 |B.10 -(CH»)2- -CH,OH Ci mp. 211.3
58 |B.10 -(CHy)»- Ci Cl mp. 191.1
59 |B.10| -(CHg);- al -CH,0H -
60 | B4 -(CH3),- Ci -CHO -
61 | B.6 ~-(CHj),- Cl -COOC,Hs .mp. 173.8
62 |B.11 -(CH2)2- -CH=CH-COOCH3 H mp. 172.3
63 | B4 -(CH3);2- -CHO Cl mp. 208.4




8 -CH err] OH np.
183-3;: .
. hem hydrate 9 B.9 (CH[err])[err] -CIEI}QCBFE H
- 10 BA -(CHerr])[err]-
- 11 B.6 -(CHerr])[err]- COOCH[err] %g%gH%g
- 12 B. Qv09734¢¥H err])[err]- CCDC[err]H[err]
- 13 B.1 -(CHerr]- -
- 20 B.1 -QCHerr])[err]- —32-H H
np. 138.2 46 _B._16 -(CHerr])lerr]- H
- Co.| Ex. Al Rl [err] 4k2 B.4  PhyCifhaear])lerr]-
H No. hilo. 22. 6 ' (mp.in°C) H } 48
B-( ?:H[ -](ﬂ{awrb)l[ I I H(CHa)y- ]QFOOC]HEH] H[ ef L]c% OHB o nip. 1450 ;B
- err err - erfr err . .
-(CH err])kerryj - [err] H 51 'g'?')@z'bufe"edmate
-(CH err])[ferr]{ - [err] H (1:2)
CH3 52 B.6 | B.2 ({ CH&H)[ er|r ] <COO(CH2)3QHs r | H Hmp. 138.3 B. 9
-(CHerr]) e | .1 | - GERLSH erfr]) 20C2k6 cujpn |54 B.Q
(CHerr]) 2-c7 1 BlE] "] JcHy),- H H _cro mp. 1689 cw | 20
B9 -(ckH| B 22CorﬁHz i mp. 168.9 56 |1 B 9
-(CH err])[je8r ] B.6 ~([CHN-CH[|err] ) [ el ] -COOUH; mp. 209.9- b7
B. 10 - (T PB6 | -(CHyzCHIOH _coocH €1 §y NRp. 20b%- 3 |98
B 10 - (drefridferiT?s a 3 a (E)_zfu
191.1 59| B0 | -(cHerr])lerr]- a teagdigale by
60. B.4 (GH[er 1)[err]- a cHo 3)
- 61 B.§ 70| B(ICH er rGHj-err]|- -COOCH; Cl H GﬁﬂﬁmﬂWew]_
np. 173.8 ﬁ2 88 |1 _coch [G”])[ébbb!-l3 - PH=Cigy COOQH] erpl, 1523
mp. 172.3 | H3gRst t;f) erlr]) [ eebbicn, - @0 mp. 139.7 ;
np. 208.4 WO 9773489 ;
PCT/ EP97/ 01264 -(E)‘Z'b(‘;‘?;edmte
73 | B.12 { -CH(OH)-CH3- -COOCH; H mp. 154.9
74 | B.14 { C(=NOH)-CH,- -COOCH;3 H mp. 186.5
75 | B.1 ~(CH2)3- -COOCH;3 H mp. 156.7
76 | B.6 -(CH2)2- . -COO0C,Hs Cl -
77 | B9 -(CHa)p- -COOCH(CH3)> H mp. 165.9
102| B.2 | -CO(CHp)s- -CH,0H H mp. 191.0
1@!6 E-E:
: ' 7N\
g =
Z J N
N_J
Co.| Ex. Al -A-B- 7 Physical data -
No.| No. (mp_ in oc)
21 |B.1| -O(CH2);- | -CH=CH-N(CH3)- ~(CHz),- mp. 125.4
22 |B.1| -O(CHz)2- | -CH=CH-CF=CH- | -(CHa)- mp. 135.6
mp. 180 ;
23 [B.1| -(CHj);- -CH=CH-CF=CH- -(CHy)z- {(cyclohexylsulfamate
(1:2) salt

B.1

-(CI—l[err])[err]-

-CH[err]O—l




_-32; Co. Ex. Alerr] R err] R err]
Phys. Data No. No.

(np. inC 64 B 1 -(CH2)[err] H -CH err] OH
np. 149.0;

. (E) - 2- but enedi oat e
(1:2) 65 NOTAB i err] )lerr]- CCD(CH[ err] y[err] cﬁﬁf”mf'm“
H np. 130.3 66 B. 1 -(CH rr]) err]-
-CHerr] OH - 67 B.4 - ( err])[err] H
- CHO np.168.9 638 R 6 =(CHlerr])[orr]- - H
- COOCH3 Co.|Exg). 20819 p9 B.-&-B- -(CHlerr]3[err]- Physical datwoodH err]
H Nl Nogo: (mp. in °C)
. (E) - 2-but dned Batle (CHz);- | -CH=CH-N(CH3)- | -(CHz)>- mpH127.7
(2.9 10 %sl n1| GHEST] cnecns SESIGY | mfims | D
152.3 72 §.783|B.1| -(@h)r | -CH=CH-CHEOHH|er OH(CH2)™ mpi 176 np.
139. 7; .79 |B.1} -O(CH2)- | -CH=CH-CH=CH- | -O-(CH2)*- mp. 189.8
'( SEB 2- l;gt E 12&9@?@_31@&% connected to t&%ﬂgen of the imidazole ﬁlpg .
154.9 74 B.14 -C(=NCH)-CH err]- -COOCH err] H np.
186.5 75 HIableF4(CCH err])[err]- -COOCH err] H
np. 156.7 76 B.6 - ( riferr]- -COOC errpexr] Cl

- 77 B.9 -(CH2) R* (CH3) 2 H A B np. 165.9

102 B.2 -CQ(CHerr])[err err] CH H

np. 191.0 Table F-3: ] o Al'—N rl] z

-A-B- z Physi cal dat No. - 4

(np. in [err]Q 21 B. 1 -Q(CHerr])[err]- 'C|—|:CI—|-I\{(,/CIN})err])-

-(CHerr])[err]- np. 125.4 228 1 Q(CH er [err]-

- CH=CH- CP=CH- --(CHerr])[err]- mp. 135.

mp. 180; &.Fx. a(CHgrrl)lerrli-  _HgCH CRECH - ( C"N[P%éi]:&l[dﬁfar]

. (cycl ohexylgd! ﬁ@rm%e - (mp. in °C)
26 {B.1] H |-O(CHz);-{double -CH=CH-S- -CO-(CHg)*- |mp. 190.5; **
27 {B.1{ H |-(CH2)2- |double] -CH=CH-S- | -CO-(CH2)"- | mp.201.4
28 {B.7| H [ «CH2)2- |double] -CH=CH-S- {-CHOH-(CH2)"-| mp.242.1
29 |B.1}] H | -(CH2)2- | single =CH-N(CH3)- | -CO-(CH2)"- | mp. 200 ; **
30 |B.1| H | «(CHa)- |double|-CH=CH-N(CH3)-| -CO-(CH2)"- | mp. 175.4
31 {B.1{-CH3 | ~(CH2)2- {double|-CH=CH-N(CH3)-| -(CHa2)2- mp. 188.1
80 |B.1] H | -(CH2)2- |double|-CH=CH-CH=CH-| -(CH2)"-O- | mp.170.7

* : the -CH2- moiety is connected to the nitrogen of the imidazole ring
** - _(E)-2-butenedioate (2:3).ethanolate (1:1) salt form

ble F-S :
10




WD 97/ 34897
PCT/-ER97/ 01264

- 33- Co. Ex. Al err] - A- B- z
Physi cal data No. No.
(mp. in [err]Q 24 . B.1 -(CHerr])[er ltr
- CH=CH- N( CHMQ 97/3¢897  _(CH err])[err] np. 127.7 PCT/EPOION264)5 B 1
-(CHerr])[err]- -CH=CH S (CHerr])*- np. 159.9
78 B.1 -(CHerr])[err]- - OH=CH- CHECHS4- O (CH err])* - np.
176 ZQJBL QCH err])[err]- -CH:CH-CH:CH- -
O(CH[err]i Ex. . 189 I foi et y
i s connect ¢Né¢.q Nbe| ni‘%ro en gf he iRm' dhzolé r| ng 2 l;hyswalq;'?a
Tabl e F-4: T 5
: 3 4 B2T “CHy “OCH3 bidouble of {22 | mp. S
No.  R{er(]33 | B.2A] efHp- -CHzOH -OCH3 | double | -(CHz2)>- | mp.2208°C (np. in
C) 34 | B4 | -CH36 |B. Icud | -o¥weubk) | efcl 2 loull 8 154 C'* S
-CO-(CHerfl e+ pamt &89 ¥ o doubl Bil fodgrrl-
doubl e - By¢ Q@ Q3 | ydouble | 5{CHzy1 | 4 mp. 144.2°C
28 B.7 H | 3§ .érr-KCHd)_zubI eH -C+GH S singlCHOH-CH ef r Ipvp.-169/2PC 242. 1
29 B.1 H | g therirken )2 gL@Hz@kI:SH-ﬁJ( dH[ glJ)L (CHH( m%ﬁfpr Jogec Mp- 200;
$ 2 | ma g b el | GO e PR A N GE ] -
-co (cH er {15 A3 B 1y single 21| . Crpel T38°C
-(CH[ err] - | BRI B:6-(CKERRR (-CF@CH:i - (KOH[ brsidgle '(CHZ)I’I‘W 1. 158.3°C
80 B.1 H | s ¢2)2-chyhlfe -@H=CH CHEC gounik Heitdn . 7
the -CHerjfls | etly {: he I’lI![II‘Og (ﬂi &l%pda%er ng
»x. (E)- 2] ijoate? gﬁ 1oI t e| @pudtls al 2F)br m mp. 1
Table F-5:}] 86 | B13 -CO- OOCH3 | -CH3 | double | (CHz)j-efr]mp. 131.2°C YO
97/ 34897 PCT/ EP97/ 01264
- 34- Table F-6 : :
Q—Az-o—O—Al-—N
/
N\)\COOCH3

Co. | Ex. _A2 oAl .

No. | No. Q-A A Physical data

87 | B.1 C“f ~ -CHyCHp- ]

88 | B.1 phenylmethyl -CH;CH,- -

89 | B.1 2-pyridinylmethyl -CH,CHj- -

90 §B15 phenyl -CHj- -

Hz‘
91 | B.A . -CH,CH,- -

92 | B.1 O—(Cﬁz)z- -CH;CH;- -

93 | B.1 | 3,5-bis(trifluromethyl)phenylmethyl | -CHyCH»- -




‘,&[.err]

R[le‘fr]

| R[mer r]
H

Z
Physical data No. No. 32 B.2 -CH2- -OCH3 doubl e
-(CHerr]- np. 214.8[err]C 33 B.2 -CHerr]- -CH[err]C]—I OCH[err]
double -(CHerr]- mp. 220.8[err]C 34 B.4 CH[err
-CCH err] double -(CHerr]- np. 154C 35 -
~coocH err] WOXAMYr| double -(CH2)2- np. 144 2c 36 Eég?kg"%ﬁé) 2
H H single -CH err] - np. 169.2[err]C 81
-(CHerr])[err] -CHerr]OH H -3single -(CHerr]- rrp
179.3[err]C 82 B.4 -(CHerr] - CHO H single -(CHerr] np.
177.8[err]C 83 B.6 -(CHerr] COOCH[erJ H singl e (CH[err]
nmp. 158.3C|[8 Byl] -(CH err] H goub1 e %
160.5[err] ¢ 2P - CH- @cﬁ:H[ err] a - ?'ubl el - QT‘HI% mp
164. 0C 86 ._,w' coocH-e- e+ -gotbte SHf
131. 2[err] @ le F-6: r]l CHPp.  Ex QAlerr]
- Aerr]- 94 BHhysi cal No. 87 | B-QH2CHa- [ enpt 190.6°C
- CH2CH2- - %8 W1 phenyl net hy
- CH2CH2- - 89 1 2-pyridi nyl met hyl
- CH2CH2- ]* 95 | B.1 - 9@-chiBt&2-pyridinyl pabngahz-z mp. 139.1°C - CHS-Z
- 91 B. - o :
B 1 ggr rE;; 4-chlorophenylmethyl oH o} (Eﬁ%%l?H mp. 171.2°C _ 93
B.1 3,5-bi (PVif het hirmefiosyghendmethyl - QH[ eﬁ—:H;@itg r{] - mp. 174.8°C )
o7124897 " | oo | o, e | ccm | mpOSEREYI 0264
{(E)-2-butenedioate
99 | B.1 3,5-diflurorophenylmethyl -CH,CHj,- mp. 117.2°C
100 | B.15 phenyl -CH,CH3>- mp. 132.3°C
101 { B.1 2-quinolinylmethyl -CHyO(CH»)s- mp. 125.0
103 | B.1 3,5-dimethylphenylmethy! -CH,CHj;- mp. 123.1
Table F-7 :
Comp. Carbon Hydrogen Nitrogen
No. Exp. Theor. Exp. Theor. Exp. Theor.
3 76.00 76.23 6.42 6.40 9.30 9.36
5 75.28 76.23 6.35 6.40 9.18 2.36
9 78.08 78.16 | 597 6.10 8.44 8.48
11 72.77 72.88 5.76 5.96 8.71. 8.72
12 76.12 76.23 6.33 6.40 9.41 9.36
i3 74.81 74.92 5.78 5.93 9.88 9.98
76 72.62 72.08 6.09 5.89 8.84 8.85
87 78.24 78.19 | 6.31 6.39 6.85 7.20
88 76.32 76.52 6.63 6.61 7.73 7.87
89 74.02 74.13 6.45 6.41 10.50 1048
90 76.22 76.02 6.35 6.18 8.35 8.31
91 78.85 78.19 642 6.39 7.10 7.20
92 77.57 76.76 . 6.86 6.81 7.62 7.67
93 65.05 64.57 5.14 4,97 6.14 6.27

HECTIFIED SHEET (RULE 91)
| ISA/EP



Co. Ex.

mp. 171.2C 97 B. 1 4- met hoxyphenyl net hyl -CH err {err -
mp. 174.8C WOITAH1 [err] (‘fﬁ[régﬁ{’m err] -
np. 193.5[err]C,

.(E)-2-butenedioate 99 B. 1 3, 5- d?%1 ur or ophenyl et hyl
-CHerr]CH err ) rrp 117.2C 100 B. 15 phenyl
- CH2CH2- Pharpacolggical examples B, 1 2- qui nol i nyl et hyl
-CH[err]O(Cgk&M_prr]- nmp. 125.0 103 B. 1
?C’O 5-di met hY‘eré]ﬁnggEff@f veness omo‘?ﬂ@ygﬂ)ﬁoﬁ-ﬂmla () as aMDﬁRP?dL?a%rJWasTabl e F7
Exgp 335es5¢d using ER‘H“‘“' mulpﬁg:cgrresnsta%ncer cefhling, (Park J3G. et al., J. 7Igatgo'
76.23 - 5 6Cé#cer Inst.6861000 - 705919%B4) and Hll BET. et 4., Cancer Cemdther. Phan%ﬁcoz?»
g' ?g 6. %’9317 3% (1294)) Pfﬁf@GIhe 5%! gt?wth of gg%%moo agtﬁi}épmumdgxgg 8
8: 72 2 resistang;canoer cell ling, was measurgd ijthe presencg of a full rgnge of concegtratipns 13 '
74.81 7 Gatging from30718 to 10-5 M)QT a classi® cfOstatic, e 2. Gifiblastife. The 72. 62
72.08 6. 5.8 . .19
6. 31 o Bocoyosugi - the cofocifrarion, of hbOytosyic ppeded 1 ge‘%‘ gl growf iy}
6.61 10 7 3@%, was megspred. flyo, the growth gHK562/C100pwapyneasursd ipsthe presgncs pf
10. 50 10a A8 rangof concentrbtichia of a classid bytOdatic and .a¥ixed concendrion (10-8 MBS
8.31 92
77.57 °f7%l',l?%{ Habaplagipg coffbohil, yielmg Csucyostiidompouna)’ FHE sensitzgiiony
64.57 5. Uakio 'SR’ iydejgrmined ag thesratio of ¥Cspayrostatic) 0ver ICso(cyrosi@/cHimpoantiBO 7

QAlerr] - Aerr]- Physi cal
data No. No. 94 B.I ' [err]
np. 190.6C 95 B. 1
139.1 C 96 B.1

6- chl or o- 2- pyri di nyl - CH2CH2-
4- chl or ophenyl net hyl

PCT/ EP97/ 0126¢hpounds 1, 3,4, 6,9, 11 - 13, 18, 20, 27, 30 - 36, 47, 45, 58, 61 - 63, 65, 67, 6931,

15

20

25

30

35

73,74,75,77,82, 84,87 -89 and 91 - 101 as listed in Tables F-1 to F-6 have a SR
value greater or equal than 5. Compounds 2, §, 8, 14, 15, 19, 19, 22, 23 - 25, 26, 29,
-33, 37,38, 48,52,55-57, 64, 68,71, 76,78, 79, 80 and 85 as listed in Tables F-1 to
F-6 have a SR value between 1 and 5.

Example C.2
The potential of compounds of formula (I) to reverse multidrug resistance can be

demonstrated by the ability of compounds of formula (I) to reverse the adriamycine
resistance in the P388/ADR (adriamycine resistance cell line) murine leukemia in vivo.

Male B6D2F1 mice (18 - 21 g) were injected intraperitoneally with 1x105 P388/ADR
cells at day 0. Daily intraperitoneal treatment with adriamycine, a test compound of
formula (I) or a combination of both was installed from day 1 until day 10. Control
animals received the vehicle (15% 4-OH-propyl}--cyclodextrine in saline). Each group
consisted of 8 animals. Adriamycine was dosed at a concentration of 1.25 mg/kg body
weight, half the maximal tolerable dose of adriamycine in this treatment schedule. The
test compound was dosed at 20, 10, 5, 2.5, 1.25 and 0.63 mg/kg either as single
treatment or combined with adriamycine.

Survival of the animals was recorded each day and expressed as a percentage of the
median survival in the treated groups compared to the median survival in the control
group, the latter to be said to be 100%.

-CHerr]CHerr]-

-CHerr]CHerr]-
np.

71
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The

in vitro

ef fectiveness of a conpound of fornmula (1) as a MDR nodul ator was

assessed USi ng a human nul ti drug resi stant cancer cell
705 (1994) and Hill

~al., J. Natl.

Cancer
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Chermt her.

Cancer
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Phar macol .
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33:317 - 3
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i ne,
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}ﬂéﬁ&

a full

Concent r ation
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fetSrmnes s PSRaADRics fdal ) Gy Zy{eqrgr,ge@&g%ﬁ@mg
69, 70, 15 78”“7‘2’35“75 77 82, 84, 87 - 89 and 91 -

Tabl es F-1 t othe-colunanvMSTBRshows the medmepgcmebfthe teeaped group

2, 5, 8, 14,
T'57 64, 68, fhe: méh%m,sq:%nvﬁgl t;i%;nu@gmug flzs bees
F-6 have a SR"?)H!“B ARBB 1S- (Bike the °"°“§§h¥

38 48,

d“’%‘?‘ Bﬁ%s F-1to

ghe differentrgroupot ent i al
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WO 97/ 34897
PCT/ EP97/ 01264
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Table C- [eS| stance in the P388/ ADR (adri anycr ne resistance cell

f eukema in vivo. 25 Mal e B6D2FI mice (18 - 21 g) were
> {_g_gx;] P332/ ADR. cells at ay O.

Gemppund G 4 tAdsiamyging 1 mmalaﬁm ne, M&Ttest | Bfthpognus.qf
h conrediglat i on(reg/kglot 1 vieesi(hinst gl | ed from Pay ADRnti I| day 10.
hi nal s _recéived the Mehim® (15%
Fr]-cyclodéxtrige i n sajl'mﬁu) ach gyooup gonsifsted of
anmyci pe wag do rlati op of 1 /k ody 30
:nyrvs‘x' m! r\l n?%l e CV"@?U%@ | am: snn | al 'I’ hIrTE 'l’ l“gﬂht r%nt

20t est corrp@und wasl 1idskEl gt 2010010 b, 2-8 1.25 and
br agygsi nglle tir eas¢ront) qr cophi nedf wi t hzﬁdl’l gmyci ne.
ani ngl s s reﬁordeé egf y jand resped als jrcent age
an surviv t he tjreated dr dqups rrparedto% medi an
contol Ogr ouy, 10.6@011@ tler t 85be spid +28 be 100%

1.25 0 11.5(10-16) 105 -13

0.63 0 11(10-12) 100 "3

20 1.25 15.5(14-17) 141 23

10 1.25 15(14-28) 136 18

5 1.25 14.5(11-16) 132 14

25 1.25 14.5(10-20) 132 14

1.25 1.25 15(14-17) 136 18

0.63 1.25 14.5(14->30) 132 14

Table C-1 illustrated that the group treated with a combination of compound 6 and

adriamycine have a Median Survival Time (MST) which is 14 to 23% longer than the
adriamycine mono-therapy group.



Table C 1 lists the effect of conpound 6 and adri anyci ne on the survival
of mge . injected with P388/ADR | eukem a. .- doses of conpound 6
and adri amyci ne are expressed as ng/ kg body wei ght. - the colum
"Suvi val Days" give the nedian day of death after inoculation of |x10[err]
5 P388/ ADR cel ls at day 0, with the m ni mrum and maxi nu f days
shown in WOt heses - the colum " NMST% shomsmé]'ﬂgp)ﬁé&%

n
percentage of the treated groups conpargd to t he nedi an survival in
the control group, the latter be said ¥ be 100% - colum "% Change
vs. ADR' give the difference in MST% of the different groups 10 conpar ed
to the MSTYDL Qotnpesitiolr exampliisne- nmonot her apy group. Table G 1

(COHPEU ;ld 6 If@fd}lg(l}!)ﬁ@ iﬂﬁnlﬁ%ﬁe#ﬁ%@ﬂﬁ'y%pica] MaFtceutical cg/ﬁlg}ﬂ&gginvédsage

mgg) g u itn%rmgsuitatﬁe for systemic or topjgal administrat'pj_:(tq Ey_a@-)blooded animgls in

-18 accordance with the present invenfio®5 13(12- 15) 118

0 5 20 . 0 11(10-14) 100

- 18 [1] : : : " 0' 95

-3 Active mgrezégnl . (A1) as used tlgough?ut these %%(!%%S]ﬁfa% to a compppund of

-18 formula (), a §-axide form, a pharmgaceutically acceptable agid ppbase addigign salt or

-23 a stereochemidalySsomeric form thefof. 11.5(10-16) 105

-13 0. 63 0 11(10-12) 100

-18 D % . : 1.25 15.5(14-17) 141

23 10  Example D2P: Oral solutions . 15( 14- 28) 136 18
5 9 g pf msthyl 4-hydypxybenzoatesgnd 1 g ofipropyl 4-hydroxybenzapte are dissolved in 2.5
1.25 44 oBkcilin@Prified watsd2In 3 1 of this solutioh are dissolved first 10 g of 1. 25

1.25

) . 0. 63

1.25 1%5(5%@91 éé&m“edmﬁ%gﬁ and thereafterfg g]%éh © A.}.E;Ig}eéat&r imﬁ‘?rhxé trated that
the group tFuBkiaes with thegemaining partiof thedprmes soiutionpng 124 of 1.2,3-prapanettin)ci ne
have a Medi amd Busfsovtsitol TO%BokaNET yrewhidecithéreto 14D ¢ of sd3inl ae@afinbfan t he

g‘éfl_} E%% g‘i‘g%gmdti%!ﬂ%f viltd?4hd 2 ml of raspberry and 2\4@0?&60%@&% essence arc, o

D. Conposi t qu?de%1tg§olution is combined with the former, water is added g.s. to a volume
of 20 1 providing an oral solution comprising 5 mg of the A.1 per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.

20
Example D.2 : Capsules
20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
. resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
25  each comprising 20 mg of the A.L.

Example D.3 : Film-coated tablets

A mixture of 100 g of the A.IL, 570 g lactose and 200 g starch is mixed well and

30 thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and
sieved again. Then there are added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of the active ingredient.

35 Coating

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 mi of dichloromethane. Then there are added



The follow ng fornul ati ons exenplify typical pharmaceutical conpositions in

dosagge ., unit formsuitable for system.c or topical admnistration to

war m bl ooded aninals in accordance with the present invention. 5
"Active ingredient” (A.1.) as used throughout these exanples relates to a

compound of T 48f9gr mula (1), a N-oxide form a pharmaceut pefiEbdsnr264
accept abl e P33 hase addition salt or a stereochemcally isoneric
formthereof. 10 Exanple D.-1: Oral sgutions 9 g of nethyl

4- hydr oxybenzoate and 1 g of propyl 4- hydroxybenzoate are dissolved in

4 1 of b0|I|n pur|f|ed water. In 3 1 of this solution are dissolved first

10 g of - 75 mlof dichlrmmsthanstand 2 bz»étﬂ"‘EPaﬁﬁﬂo’( A@eofpolyethpleneglytolihe A | .

The | atter saldkenh and dissolved in 78 aiYof aemommdnhdnherﬂeaamrrsbmgo@araudaf tolthee former

2oLt on and edirke Bhd then defl ol QRRALS & O melihesiuihaliednhee WY § O 10%

solution are
0.5 1 of wat &Plyxinylpyrralidone aﬁta%mlrof gongepttrated colgpr sg‘m@semq/themm@ are

added. Th® | abimegenardLTheablercotaanipe cuactdwiitiitht s bbaifRE mix@tah aiceatdfided d. s

to a vol une wPf 201 providing an oral solution conprising 5 ng of the
A l. per teas%%on? (5 mM). The resulting solution is filled in

sui tabl e contai ners 20 Exarrpl e D. 2: Capsules 20 g of the A'l.,
6930d|umll ' LA D0R Pharch, 56 g lactose, 0.8 g coll oi dal

silicon di oxudieg maﬂhgll &hﬁi@ﬂﬂ%@ﬁbﬁjl@@@oﬂ&b&%ﬂ&!&l&e &ikdolivedtn
Loget he” 10 TNGhout 0.51 d B5ithk Watks Hothhl AnBHORAGY RHol J0-LUE WEOpeC, |

SU|tabIe ar ene atrn®cap

Exanpl e D. 3: ™hilp ﬁ\“E’G&l“@da‘E‘!&tﬂc@t Q05g propmwcakmfﬁ 4 @ﬁ‘th@ Al éﬁhe solution A
m xture of 18@sgodléd tolreorAtdmperdidie agd kwmmnﬁﬂm&egfoﬁ hgéerﬁbn a% & xpd wel |

and 30 t he e N;&?ﬂac cyl
sul fate and %gﬁéﬁeb%wﬂg@sg‘uﬁb&gf S#)i ?h %g&lug&‘ ?\Réter. The
wet powder nf%d “"é"?‘s“%‘i“‘e‘i}"@&mﬂéﬁl ed and si eved agal n. Then there are
added 105 g nicrocrystalline cellulose and 15 g hydr ogenat ed

veget abl e oi Examiple DnboSeppositoiexed wel | and conpressed |nto t abl et s,

10. 00 t di,ent .
%:)\é't I”gg Qdf%?.k & Prvafﬁﬁi&z&e?f{%'sah{‘&m}% {z ﬁsye r?)ﬁ' gnéf{’&gﬁclh?n”
denaturated &% nﬁmelyel*wls%sb@oléeae@ Grams surfacsw and 300 gramstriglyseridastwere
cel | ul ose i nmbften rdgemitr. The hakier Mbitird e miXddovell With theFoinc2 3618fon. The thus

WO 97/ 3 7 : : . o
PCT/ EP977 01 thA)ftamed mixture was poured into moulds at a temperature of 37-38°C to form 1(_)%9_

75 n of di cFIRPPEIREEHSAFE capaining3Gpeg/ml of the ke bpanetriol . 10 g of
pol yet hyl ene gl ycol is

di ssol ved |n_ :



nolten and dissolved in 75 m of dichl oronethane. The Iatter

added ,to the former and then there are added 2.5 g of H&I“i‘"l”ﬂll“ “!
oct adecanoate, 5 g of pol yvi nyl pyrrolidone and 3 = concen- Mrate
col our suspension and the whole is 5 honpgenat ed. The tabl et cores are
coated with the thus obtained m xture in a coating

Exanpl e D. VOPFHP488T abl e sol uti on 1.8 g nethyl 4- hydr%ﬁgﬁfdﬁﬁt‘e and
0.2 g propyl 4-hydroxybenzoate were dissolved in 10 about 0.5 1 of

boiling water for injection. After cool“f{hg t o about 50[err]C there wer e

added while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 ¢
of the A |.CRi@Ssol ution was cooled to roomtenperature and

suppl ement ed. Acbipodide férmiuld (I) ection g.s. ad 1 1 vol ume, giving a
solution of 4 ng/m of A l. The solution was sterilized by filtration

and filled in sterile containers. 15 Wle D.5: Suppositories

3 Gams A.l. was dissolved in a solution,of 23 gr

2, 3-di hydr oxybut anedi oig sachd
G anms surfactant and 30 gr ; £ | ten together.
The latter m xture was m xed W t ’ [ ngr solution. The thus 20
obt ai ned m xture was poured i&)o nmoul ds at aN/te erature of 37-38[err]Cto
form 100 supposi tories eath containing %Y m of the Al.

WO 97/ 34897

po¥yet hyl ene gl ycol 400. 12

2
PCT/ EP974 01264 K - 40-
d ai ns 1. A conpound of for éJ(], 1‘ a
N-oxi de form %{V‘rﬂ’féﬂerfﬁ%d‘tﬂhé%@?‘t& %ﬁi‘&ﬁ?‘é‘eéﬂﬂi ?ryﬁﬂfogamereﬂchgmcally
st er eochem calisgmeric form thereof setreeinc f or m t her eof , wherein t he

dotted line is an optional bond;
| . the dotted line is an optional bond;
10 nislor2;
R! is hydrogen; halo; formyl; C).4alkyl; Cj.galky] substituted with 1 or 2
substituents each independently selected from hydroxy, Cj_4alkyloxy,
Cj-qalkylcarbonyloxy, imidazolyl, thiazolyl or oxazolyl; or a radical of

formula
15 -X-CO-OR3 : (a-1);
-X-CO-NRSR7? (a-2); or
-X-CO-R10 (a-3);

wherein —X- is a direct bond, Cj_4alkanediyl or C;_galkenediyl;
R3 is hydrogen; C).1palkyl; Ar; Hei; C)-ealkyl substituted with C;.4alkyloxy,
20 | C)-salkyloxycarbonylCy_4alkyloxy, Ar or Het;
RS and R7 each independently are hydrogen or Cy_galkyl;
R10 is imidazolyl, thiazolyl or oxazolyl;
R2 is hydrogen, halo, C).4alkyl, hydroxyCj.4alkyl, C).4alkyloxycarbonyl,
carboxyl, formy! or phenyl;
25 R3 is hydrogen, Cj.4alkyl or Cj.4alkyloxy:
R4 is hydrogen, halo, Cy.4alkyl, Cj.4alkyloxy or haloCj.4alkyl;
ZisZ! or 72
wherein Z! is a bivalent radical of formula -CH3-, -CH2-CH3- or -CH=CH-;
provided that when the dotted line is a bond, then Z! is other than
30 -CHp-;
Z2 is a bivalent radical of formula -CHOH-CHj-, -O-CH3-, -C(=0)-
CH;- or -C(=NOH)-CH>-;



10 nis 1 or2; R1 is hydrogen; halo; fornyl; mm I
Clerr]alky] substituted with 1 or 2 substitu ”!mu“" "I‘I “l!ll
i ndependent|ly sel ected from hydroxy, (err]al kyl oxy, » oL ms

d err]al kyl carbonyl oxy, imdazolyl, thiazolyl or oxazolyl; or a radical of

formula 15 -X-COOR err] (a- B}

- X-CO NR| er r‘]"hf"éﬁsr (a-2); or JPX:T{E)‘Z?‘,C/:%ZE[ err]

(a-3); wherein -X- is a direct bond, (err]al kanediyl or

C err] al kenedi yl ; . Rerr] i's ¥throgen; Cerr]alkyl; Ar; Het;

Cerr]al kyl substituted with (err]al kyl oxy, 20

 err] al kyl oxycgI®gpy bidafhf ik Vdr ey or Het; R6 and R7 each

i ndependently are h (%g_%% or (Jerr }/_I ; Rlerr] is imdazolyl,

t hi azolyl or oxazorl ¥l ,R T R ertT i s hydrogen, halo, Cerr]alkyl,

hydr oxyC| err] al kyl ;CHEEREYal kyl oxycabanyl car boxyl, fornyl

%{ phianyl ; hzg -C Btﬁx_d{g@{_]hyﬁrkolqg,@ . d e]rr} z;l Ikyl or CLelrr]an kyi ox; I
err] is hydrogen, halg, al ky err]al kyl oxy or hal o(err]al kyl ;

Zis Z[ePr] or Z] erqg‘? ﬁ'CIgL H- whé"‘é?;r?"Z[ err] is a bivalent radical of

formula -CH err] -, -CEB-CECH=CRE-er r | - (05);- CH=CH- ;

,31{1[4]3]]('5,%?9} her than 30

provi ded t hat id &8h Rtk edd ' 1ol€ i

-CHerr]-; WheRid Rlidee {eh?y js %Plgmgagﬁ?/adéq'@{&l%% fornul a
-CHOH CH err]-, -0O-CHerr ]hyqro; !:@j {yl, hydroxycarbonylC)_4alkyl, formyl, c@pf)@p,r] - or
-C(=NOH)-CH err] -; ethenyl subsfin&l/will 89%oxyl, or ethenyl substituted with

PCT/ EP97401264 | ' I _41-
-A-B- i Z,lba bi val ent r%dyca(f”gfky o(’)qr,cnaﬂ?on?" . - Y-CR er ] =CH-
(b- 1): eac 1 _ qu)f 1s_a$_1va]ent radical of formule( -62—2)8- or -NR?-;
-CH=CR[ err] - CH=CH- whereibR3 Js; hydfogen, Ci.4alkyl or-CHilsildaRioay); | =CH-

(b-4); or -Al- is a direct bond; €7 Ailanediyl-oxy-Cy.calkaRediyt;
wher ei n each R8Ai ﬁégﬁgﬁﬁeﬁﬂy ‘Tégﬁ_ﬁ;%gfg?;%ﬁ% anfd(;y B e 'r?a ]faaj}
Clerr]al kyl oxy, Cj-¢alkanediyloxy’ carbonyl; C;_galkanediy WB‘P ﬁgaf I¥<19¥y1
hydr oxyd&r bony| Clsabstifu¢dwith hydyoxy lor C¢ galkamedily| substituted with hydroxy or =NOH;

et henyl substi Upyt.gda Wirbd b68d S Y datkaREdift henyl substituted with 10
d err]al kyl oxy

bi val ent radi cgla{sggg‘?yléérﬂpﬁmﬂ s‘-l‘tﬁ.‘im%%‘yi%?nc_q@gg Shtuend SGRRAMENL! Y 15 a
wherein R err] i hytipgdendalo, hyGraxy; Cakdkyl, Gr.saKydoxy) axlhalpCeaalkplny| ;

-Alerr]- is a di rnﬁgﬁtha@ Jnaﬁﬁtﬁiléﬂ%kxﬁﬂﬁwwiih one or two substituents selected _.
| di yl - - k [ : : k di yl X
o om0 o1 Y] ATt i irh e, B gionY el Gepitiopy giRAoC s ol V! O

pyridinyl; pyridiny] substituted with one or two substituents selected from
hydrogen, halo, hydroxy, Cj_salkyl, C;_4alkyloxy or haloC|_4alkyl; quinolinyl;
or quinoliny] substituted with one or two substituents selected from hydrogen,
halo, hydroxy, C.4alkyl, Cj_salkyloxy or haloCj_salkyl;

25 Ar is phenyl or phenyl substituted with 1, 2 or 3 substituents each independently
selected from hydrogen, halo, Cy.4alkyl or Cy_salkyloxy;

Het is furanyl; furanyl substituted with Cj.4alkyl, Cy_4alkyloxy or

hydroxyCj.salkyl; oxazolyl; oxazolyl substituted with Cj.4alkyl or

- Cy.4alkyloxy; or quinolinyl.
30

2. A compound according to claim 1 wherein -A-B- is a bivalent radical of formula
(b-2), (b-3) or (b-4); Z is Z! wherein Z! is a bivalent radical of formula -CH»-CH»-
or -CHj-, or Z is Z2 wherein Z2 is a bivalent radical of formula -C(=0)-CHj-; -Al-
is Cy.galkanediyl, Cy.¢alkanediyloxy, carbonyl, C_galkanediyloxy substituted with

35 hydroxy, or Cj.galkanediyl substituted with hydroxy; -A2- is a direct bond or
Ci.¢alkanediyl; Q is phenyl, naphthalenyl, pyridinyl, quinolinyl, pheny! substituted

RECTIFIED SHEET (RULE 91)
ISA/EP



15 substituted with hydroxy; or (err]al kanediyl sub m mmmm“l
hydroxy or .=NOH, -Alerr]- is a direct bond or C[eﬂ“mr ﬂ

Q is phenyl; phenyl substituted with one or two substituents $el®ct'ed*rdm *
hydrogen, hal o, hydroxy, Clerr]alkyl, Cerr]al kyl oxy or halo([err]alkyl;

napht hal enyl ; napht hal enyl substituted with one or two Su%;ﬂﬁﬂ%ﬁ&

sel ected 20MO9734897 ¢ om hydrogen, halo, hydroxy, err]alk

C err]al kyl oxy or hal o err]al kyl; 42 pyridinyl; pyridinyl
substituted with one or two substituents<sel ected from

hydr ogen, hal o, hydroxy, (Cerr]alkyl, Cl[ err]al kyl oxy or hal o(ferr]alkyl;

qui nol i nyl : with halo or C. all@rlo&xumnhmabw shgiuted withchalg arlCaatkyloxy.t wo

substituents hsﬁresdbémm Iamﬁmaw,c. 6al on or qumonmmsumedmmano or
EEHERINCHOTOTN Mok b e s

sel ect ed fromradien offonmulada-d) wiprein X & «@‘recbbow[@ﬁl}tsalkhqddwl ymd R3is Het
o e e e

[ err]al kyl ox ﬁ)h& %b‘;a(ﬂc}f °’é*é§’{‘>ﬂ°é%ﬁ§’88¥!dﬂ3 l%/dscl aimil

wherein -A-B- hb’éfoaeﬂamlal Gnsalk)d@r €alsalkyloxy,and the dotted line lsab@gl, 2), (b 3) or
(b-4); Zis Z[err] wherein Z[err] is a bivalent radical of formula

-CH err] - CHzer i compound accordiyf 8f clais 1Zoi25widréih 12 is VORS-EH)-; ZAQ?-rxl is a

bi val ent .radi c

Clerr] aﬁ(l)(anedl ;#H (%[]qg*{z’aﬁedﬁs' 512 1%65#5'8 ﬁe@%‘é’r ?%’ﬁgﬁrﬁoxy
substituted wi irC3&-;R! xshy@tpsewhalgrfoq-ﬂrqr]ammeﬂfoymubdadl whereiaX isiat h
hydroxy; - A2- ldﬁeéibdhd aﬁinmmymgen,c, ,@kyn Aaxecfgamwmdtwéd,w@ H&; phenyl

g??gzgg;enyl- ﬁiyd" cYgeh 8 1'('3}4115;] 09 AXlllcyI%)"é)pcsaE‘bonylt ﬁ is hydrogen; R4 is

PCT/ EP97/ 01264 hydrogen or Cy.salkyloxy and the dotted line is a bond. - 42-
~with hal® or Cferr]alkyl oxy, naphthal enyl substituted with halo or
Cerr]al kyl axya comp ound accomm @idhim Swheréinithe @ahpbuhdiishal o or Clerr]al kyl oxy

ﬁ;d?gégﬁ“%: oSu Blﬁ V‘°’ - Lzoﬁ“‘@u%‘é‘%"“f‘{.’{“ee °\%1%ﬁ ‘i?’& O yorR[aerr] '
radi cal of for mead(nahqcane r@l‘ 2rls 183 16¢nzazepinscherrbexy, ﬁlor] al kanedi yl and
Rlerr] is 5 dxmetmy@nqg:ﬁﬁyd:&hwl{ﬂ[&wquxmmrmﬂ@dwﬂmh}mnﬁmst i tuted
\kllmytj?o;S erer] :al%’fg ’gmgﬁ b} ﬁxf(dafog%l %ﬂb%% (5’8 5 e‘ orR4 i's

hydr ogen, hal oeﬂxz! é-ﬁi']d&?mm‘ bll }%WW?}‘PHW“MWPP ]GEW é’d line is a
bond. 3; zp%nemwm;ismﬁﬁuaibm-b]@slamzazépmmcammdylam 2 wherein Zis

- CH2- CH2-; - A _ gfrl-CHerr]-
Gterty. CH[e”ﬁukng%P 13,54 d:mc (% ipylile CHEIAANS dﬁn]eﬂ?hd’_ '
_CHerr]-; R emigeridnylidenchfd h—dllwér% Hrigidagel2d drbl IWGWmne@rcamxmea (a-1)
\Xher ei 2[25( I is Flmethyl 6, ll—dlhy?lltd-er—l[l I;B}pﬂ(mdndﬂngrmdmm@)ﬂm;dylm@whcg err]al kyl,
r or err]a 3 i s hydrogen,
d err]al kyl, ;lcr?ﬂ)&ﬁﬁﬁ Frja ﬂ%ﬁ%%{%r%ﬁq’"ﬁ[%?ﬁ lJt“H]ydrogen R4 is
hydr ogen or C[ & !dl Ryl oty dzgrd L Fré2- O naghihpleayimethoxyphenylethyll 4
piperidinylidene}-SH-imidazo[2,1-b]{3]benzazepine-3-carboxylate;
methyl 6,11-dihydro-11-[1-[2-[4-(phenylmethoxy)phenyl]ethyl]-4-piperidin-
30 ylidene]-5H-imidazo[2,1-b][3]benzazepine-3-carboxylate; and
methyl 6,11-dihydro-11-[1-[2-[4-(1-naphthalenylmethoxy)phenyljethyl}-4-
piperidinylidene]-SH-imidazo[2,1-b][3)benzazepine-3-carboxylate;
the stereoisomeric forms and the pharmaceutically acceptable addition salts

thereof.
35



el

15 4 A conpound according to claim| wherein the corrpﬁlmuu I]“"l“lll“l“l
met.hyl 6,1 1-dihydro-1 1-[1-[2-[4-(2-quinolinylmethoxy)pheny
pi peridinylidene]-5H i m dazo[ 2, 1- b] [ 3] benzazepi ne- 3- car boxyl af e; ©

[4-(

b] [

(

di methyl 6,11 -dihydro-11-[1-[2- qU|noI|nyInethoxy)phenyl]ethyl] 4- 20
pi'peridi nylidene] -5H i m dazo[ 2, 1-

3
2-
, 1 [ 3] benzazepi ne- 2, 3-di Carﬂf]i*&’rlﬁﬁl

ethyl 6,1 1¥%® BY- 11-[1-[2-[4-(2-quinolinyl net hoxy) phenyl ] et hyl ?64
pi peridinylidene]-5Hinidazo[2, 1 -b][3 Penzazepl ne- 3- car boxyl at e;
met hyl 11-[1 -[[3, 5-di met hoxy- 4-(2- qui noti nyl net hoxy) phenyl ] met hyl ] - 4-
pi peridinylidene]-6, 11 -di hydro-5Him dazo[2, 1-Db]
[ 3] benzazepifheAPhaanizentjdabtampoilion comprisingia pharinaceutically acceptable carrier,

6, 11-di hydro- 1bsd 4 alc?mm ka.eﬁw me}agaxicaﬁ} SRRV O RO oPA Eptpdunt-as
pi peri di nylidene éﬁ] benzazepi ne- 3- car bokxyl at e;

net hyl 6,11 d?%ﬂggmﬂ!t”f [‘?"[“ﬁ napht hal enyl net hoxy) phenyl ] et hyl | - 4-
pi peridi nylidene]-5Himdazo[2, 1 b] [ 3] benzazepi ne- 3- car boxyl at e;
met hyl 6511-ai h)pdmcess fmpre{)mng a pharmaceutical composition as claimed in claim 5

-[2-[4- (phenyl Wc{?ﬂ:r toﬁ?o und as claimed in

yl idene] -5Him azo azepl ne- 3-car epo il

met hyl 6, 11- di Hy@§of Flil t0[42ls infimpataly W%Y%FBWHH&%W&WW} et hyl ] - 4-
pi peri di nyl i decaedier5H- i m dazo[ 2, 1-b] [ 3] benzazepi ne- 3-carboxyl at e;

the stereoisoneric fornms and the pharmaceutically acceptable addition salts

}: 2(13' ; E gg _} ?8?2"641\ compound acconwag% Iag’flgt% of claims 1 to 4 foruse as a medlcm_e 13- 5

A phar rraceutl c osi tion conprising a pharnaceutically acceptable
carrier, %mecwalesu ve ingredient a therapeutically effective
amount of a coz))catmmpasnon comprisingdepharmdzetidally affgctive amobntaif aicompouid 4. S

S. A process Or JDiERRE iguh %fgiaﬂﬁmoeysﬂ haFAERASLaYY Qe fl B Chral ©f 1
5 characteri z K t herap ] noun
conpound?®as cl é?ﬁé’&mi’ﬂs“m“ mmp"s‘“&rﬁ}’ 8'!‘ “@hléFi ‘I"etaB’°Hml°§ai‘ At el y

m xed wi th a phameemastit ageit kyd aphaemacentieally acceptable cagnier sra combined 7. A
conmpound accor di ?Sﬁ:ptaﬂnﬁﬁ‘ Yor@ﬁﬁxlﬁﬁedﬁls Sdepiratt of S’eq?xpﬁtﬁi uséSih afid-nloplisticC! N€-

8. A product containing a) a conposition conprising a

phar maceuti cal | y heraB¥cti ve anount of a conpound according to
any of clainms | to 4 and a pharmaceutically acceptable carrier; and 15

b) a coBfiosi% i Ghpodngrcostainipga phar maceutically effective anount of an anti -

a) acomposition comprising a pharmaceutically effective amount of a compound
according to any of claims 1 to 4 and a pharmaceutically acceptable carrici';
b) and a composition comprising a pharmaceutically effective amount of a
pharmaceutical agent useful to treat conditions caused by pathogens and a
25- pharmaceutically acceptable carrier, as a combined preparation for

simultaneous, separate or sequential use in the treatment of conditions caused
by pathogens.

10. A compound of formula (II-b)

Q'-a’—0 _
@—A"—W (11-b)

®RY,

30

a pharmaceutically acceptable acid addition salt or a stereochemically isomeric
form thereof wherein
35 nis1or2;



neopl astic agent and a pharnmaceutically acceptable carrier Ii
preparation for sinultaneous, separate or sequential use mlﬂ“mmamﬂnﬂ I““I
t herapy. 20 9. A product contai ning a) a conpositi ol cenpti si nd

a pharmaceutically effective anount of a conpound accordi ng

to any of clains 1 to 4 and a pharnaceutically acceptable el

b) and a cd¥P8EIMBYon conprising a pharmaceutically effectlﬁ%ﬁgﬁﬁ'f‘ of a
pharmaceuti cal agent useful to treat cqnditions caused by pathogens and a

25 pharmaceutical ly accepta e carrier, as a conbi ned

preparation for si mul t aneous, separ ate or sequential use in

t he treat nent Mf:s bmdrdgm bale, Ciauadionl C, 4a|kyloxy or halo@Gy.4qlkylhogens. 10. A
conpound of f enRuprenil dubbitutdd with o€ bf dwo substltuents sele@teﬁWHé encal 1y

accept abl e aci d a d| '(9 a t,or . a stergc]cg a ay I, SOMeri1c form
t her eof wher ei nh¥&oxy. C1-42 ﬂ%"‘*f"ké’}%y or haloCqalkyl; naphthglegyl; naphthalenyl , :
PCT/ EP97/ 01264 substituted with one or two substituents selected from hydrogen, hga.-oxy, R4

i s hydrggen, halq,, d

Qerr] ?s phenytjggp%%E%gmﬁiéﬁ%??%?ﬁ%gg%g?hg%s‘s%étletﬁi ect e%‘ from
hydr ogen, {51

hal oC[ er r] al kyl CiaalkiytoxyloehaloC). gl duinodinyl; or quinolinyl substitstedstitlf ofleasd Wi t h

t b
(():Fgr ;)]r | \IQK;I su SE‘EE)J: Hﬂj@ﬁﬁelgt%&gc{t@dﬁé&g erPgé]ig | :’(y, @fy% d?nylmalkylax& onyl

substituted wt one or two substltuents selected from
hydr ogaéd, hyderakyis (E[ea}km]lediy{y(l:;, ealkanediyloxy or Cgatitangdiyloyy@galiamediyl;
hal o err] al kyh2. ,gyldf;ggtlbgyaor@{ M&g [l Byd substituted with one or
two substituegts .sel ect Cerr]al kyl,

C err]al kyl oxS‘5 b‘rha? ,methanesusfgnﬂa P?Tﬁ?‘%gw%{)b “Aerr]- is
( err]al kanedi yl, { err]al kanedi yl oxy or

Cerr]al kaﬂddi@way@[farpr}mkihgaedhpbund of formula (T)-ch3ractesizeal 4 r ect bond or C
6al kanasli yl ; and Wis hal o, nethanesul fonyl oxy or
benzenesul f ony) Qé¥cting a reagent of formula (1), wherein T represents the fused imidazole
moiety,
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20 _ with an intermediate of formula (IT), wherein W represents an appropriate

leaving group;
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b) O-alkylating an intermediate of formula (IV), wherein W rcprésents an
25 appropriate leaving group, with a reagent of formula (V),



11. A process for preparing a conmpound of formula (I) charact

a) reacting a reagent of formula (111), wherein T represents Imﬂmamnmlullll
i m dazol e noi ety, [err] 20

intermedi ate of fornula (I1), wherein Wrepresents an approprr ate

| eavi ng grou Jerr] b) O al kyl ating an |nter gJ
formul a (I\/)Qv%gre%n Wrepresents an 25 appropriate ?Eé’g‘%/’?‘ﬁ

group, with a reagent of formula (V); 45- WO 97/ 34897

PCT/ EP97/ 01264 - 45- [err] c)
reductively N-alkylating in i nt er medi ate of for3rru| a (Il'l) with an

I nt ermedi at e of formula (XIX), wherei®i Alerr]" represents a direct
bond, ([ err]al kanedi yI 5 Ho\ rr]al k | yl 0XYp, AL i

Clerr]al kanedi yl - OX?C{\ETW] aI‘*kaneQ{1=r [-eWy, by 20 _ i el di ng
conpounds of formula (I-i) where r Alerr] presents C err] al kanedi yl ,

Cl err] al kanedi yl oxy amv)(] err] al kamdgi yl opwyC er r ] al kanedi yl ;

c) reductively N-alkylating in intermediate of formula (II) with an intermediate of
formula (XIX), wherein Al" represents a direct bond, C 1-s5alkanediyl,
5 Ci.salkanediyloxy or a C; -alkanediyl-oxyC;_salkanediy} moiety, thereby
yielding compounds of formula (I-i) wherein -A!'- - represents Cy_galkanediyl,
Ci.salkanediyloxy or C 1-6alkanediyloxyC;.galkanediyl;

QA™-0yp Q-A™— |
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(XIX) (i) R
] 2
10 )
d) converting a compound of formula (I-a), wherein M represents the substituted
piperidine moiety,
RJ
Q-A’—0_,—
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®", -
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into a compound of formula (I-b), according to art-known esterification
methods;

4
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RZ 14alky|"0_ﬁ3-cl4alky 1

(-b) 0




Fepresents.the substituted o o piperidine moiety. “‘HIIIIII |lﬂ1|||||||||l|||||
into a conpound of fornula (1-b), according to art-known estertifrcatioh s

met hods; [err] WO 97/ 34897
PCT/ EP97/ 01264 - 46- a
compound ofWe8MM¥PL (1-a-1) with an oxidizing agent in a reé’??%’?]d]%

i nert solvent;
-46-

e) reacting a compound of formula (I-a-1) with an oxidizin g agent in a reaction-
inert solvent;

5
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10 g) hydrolyzing a compound of formula (I-e) to a compound of formula (I-d) in the

presence of an acid or a base;

h) reacting a compound of formula (I-c) with methy! methylthiomethyl sulfoxide

in a suitable solvent, thus yielding a compound of formula (I-f);
15




[er.r] 5 f) esterification of conmpound of formula (I-d{ mn

of formula (1-e); [err] 10 g) hydrol yzing ‘“‘“L mmﬂnl
forrrufa(l-e) to a compound of formula (1-d) in the : preSente "of *an
acid or a base; h) reacting a conpound of formula (l-c) with nmethyl

met hyl t hi orre‘&gﬁ’u@w f oxi de In a suitable solvent, tgcisepsr@izdsng a
conpound of a (1-1); _ [err] WO 97/ 34897

PCT/ EP97/ 01264 -47- i)
reacting a compound of formula (I-c) W|th an al cohol of formula Rlerr]OH in

t he i) Pr SR Fedpofibt fordfa (o) P arPliEb bR Porrh i R s 9 2

" conmpound of for
P presence of acetic acid, MnO2 and NaCN, thus yielding 2 compound of formula
(I-e-1);
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5 (I-c) @-e-1)

j) reacting a compound of formula (I-g) with a reducing agent in a reaction-inert
solvent;

10 (I-g)

wherein in the above reaction schemes the radicals R}, R2, R3, R4, Z, -A-B-, Al,
A? and Q are as defined in claim 1| and W is an appropriate leaving group;

15 or, converting compounds of formula (f) into each other following art-known
transformation reactions; and further, if desired, converting the compounds of
formula (I}, into an acid addition salt by treatment with an acid, or into a base
addition salt by treatment with a base, or conversely, converting the acid
addition salt form into the free base by treatment with alkali, or converting the

20 base addition salt into the free acid by treatment with acid; and, if desired,
preparing N-oxide and/or stereochemically isomeric forms thereof.



\(MI tﬁ 2) redyci ng ageLSrlr]n a reacti ojn)l :12?'?“ e @ corrpouggl \C/)Ianflmmllm“'“ﬂm“l““l

[err] _ wherein in the above reaction schemes the radi ¢al $
Rlerr], Rerr], Rerr], Rerr], Z -A-B-, Aerr], Alerr] and Q
are as defined in claim1 and Wis an approprlate | eavi ngr@frﬂ%'

or, conver WO/ 8Tpounds of fornula (1) into each other fol %‘g’gné'lrst known

transf or mat i on reactions; and further _4f desired, converting the conpounds
of formul a (I), into an acrd addition salt by treatnent with an

acid, or |nto a base addition salt by treatnment with a base, or
conversely, c&qnfeﬁsﬁfﬂjpméﬂ%momwmdasclalmedam&laemdﬁ wgreinf orminto the
free base by tn&nérmediate/iffornailkeVl) is Gralkybtaedewith agintdmmedifte of formula base

addition salt hgtﬂatrb;mtaa%mmﬁpmsru ity i By %guﬁm | desired,
preparing N oxi st eregochem Ca | SOmer|c r eof .
WO 97/ 34897 intermediate of formula (VII) is converted into a leaving group W

PCT/ EP9Y/ 01264

HO QI-AZ'—' \'
QAW + <-_—_>—A'—OH — {D—A"-OH — (b

(R‘)n ®RY v

in the above reaction scheme n, R4, Ql, Al', A2 and W are as defined in claim 10

and W! is an appropriate leaving group;

10
or an intermediate compound of formula (II-a) is converted into an acid addition
salt, or conversely, an acid addition salt is converted into a free base form with

alkali; and, if desired, preparing stereochemically isomeric forms thereof.



- 48- 12. )FA\‘% C(?V&gs TT&%repari ng a conpound as cl ained i nclgbgri;m 1g

wherein = - an internediate of formula (VI) is Oalkylated th a%

i nternedi ate of fornula (I'V), in a reaction-inert soIv
subsequent|ly the hydroxy group of an : i nt er medi ate of forrrul a (V)
Is converted into a | eaving group W 5 [err] I N S

reaction schenelibﬁerr] Lm%u]moﬁi {ea&moWare a k

claim10 Werr] TS BN a e tnaliphal ving group;
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This invention concems the compounds of formula (1),
the N-oxide forms, the pharmaceutically acceptable addition
salts and the stereochemically isomeric forms thereof, wherein
the dotted line is an optional bond; n is 1 or 2; R! is hydropen: .
halo; formyl; Ci.salkyl optionaily substituted with hydroxy,
Cialkyioxy, Ci-salkylcarbonyloxy, imidazolyl, thiazolyl or
oxazolyl; or a radical of formula -X-COORS, -X-CONRSR?

or -X-COR'© wherein -X- is a direct bond, Ci.4alkanediyl or '
Czﬁlkenedlyl. RS is hydrogen, Ci.1zalkyl, Ar, Het, Cy.¢alkyl : 2
substituted with Cysalkyloxy, aryl or heteroaryl; RS and R7
each mdependently sare hydrogen or Cy4alkyl; R? is hydmgen, halo, Cy-¢alkyl, hydroxyCi-salkyl, C|.¢lkyloxycmbonyl carboxyl, formyl or
phenyl; R? is hydrogen, Ci.alky! or Ci.ealkyloxy; R4 is hydrogen, halo, Ci.4alky), Ci.salkyloxy or haloCy-salkyl; Z is -CHa-, -CHz-CHz-,
-CH=CH-, -CHOH-CHy-, -0-CH3-, ~C(=0)-CHz- or -C(=NOH)-CH;-; -A-B- is a bivalent radical; A! is a direct bond, optionally substituted
C\-¢alkanediyl, Cy.galkanediyl-oxy-Ci-eaikanediyl, carbonyl, 'Cy-galkanediylcarbonyl, optionally substituted C-calkanediyloxy; A? is a direct
bond or Cj.salkanediyl; and Q is aryl. Processes for pnparmg said products, formulations comprising said products and their use as &
medicine are disclosed, in particular for inhibiting or reversing the effects of multidrug resistance.
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