WD 97/ 21701

PCT/ EP96/ 04515 -1- Farnesyl protein transferase inhibiting

(i m dazol -5-yl ) met hyl - 2- qui nol i none derivatives 5 The present invention
is concerned with novel (imdazol-5-yl)nethyl-2-quinolinone g ﬁ (ﬂ%

t he preparati OMOPPWeY’8bf | phar maceuti cal conpositions conpr|5|§@h $Rovel
conpounds and the use of these conpounds as a nedicine as well as nethods
of treatnent by adm nistering said conpounds. 10 Oncogenes frequently
encode protein conponents of signal transduction pathways which lead to
stimulation of cell growth and nitogenesis Qucogene expression in cultured
‘cells leads to cellular transfornati ggﬁggygeby the ability of

cells to grow in soft agar apd, dense foci |acking
the contact inhibition exhi H'R’g’@ V‘q E?'ﬁ‘&ﬁé?’bi’ '88’?°I VY4t i on and/ or
over expression of certain Qng_Qg_e_n_ee_J_s__f_r_e_quen.LuLJS__assnm_aI_ed with

human cancer. A particular group of oncogenes I's known as ras V\/nl ch have
been identified in manmal s, bird ns ]y an and
Doast s The T o | JoEPFRHPARTHGR ieaces o B noR pHGrec s TPk oo

menbers (i sof or mdérivatives| the preffaration therebfi\phasrsacoutica heompesitidis esmprisieg smdcmgeln es
code for highly r‘é&ﬁ%ﬁ@d@&ﬂttﬁé&kﬁoﬁﬁn@@édoﬁﬂabhﬂds%@&’%d@ﬁe%l 45 rheth

attached to plasna ran oroncogenic fornms o p21[err]
will provide a si GRAMeERidY ‘ﬁ‘?"&’ﬁﬂ’ércﬁﬁ‘!’?'ﬁﬂsand uncontrol | ed growth of
mal i gnant tunor cells. To acquire this transform ng potential, the

precursor of ife @Encpgenes freguentiycncads prowin compraests sesma'emmmmh“gays which
- catal yzed f ar nesy gl i@dinfiflarioh efsemsgrmena ﬁﬁ:bghaesné meégeﬁt: éxpredsion in culmmd cells

car boxyl -t er m nal tra | ref It Q

ot alyyes this molaf R AR capstommBOR. iRl by bt By B ptiB o BOG Fort i
prevent the menbr andbthg groxshofasils @f&psfp@ﬂacpnamcpnmmmm@ommmwby ’Rpnowt h
of ras-transfor m%aﬁmeacelﬁemﬂxohfanwarmpﬁkﬁdh &@&&ﬂi@ﬁogdﬁcshbﬁc@fehﬂ} hat

farnesyl tran %erase |n$ bors ver‘?{ﬂ usef ul fas anti.c ncer a lt,ughfor
tunors i n whi oh r SSociR o e GCer, B PichRL o of SBoRtR £ R s

oncogeni ¢ forns ohavedbsen jdentifieddn mammals, birdsdinsertsymejlusksyphantse Bingiand yemstﬁe
notably in nore t hamiybst tﬂé’xﬁﬁalﬁm’& n&%ﬁﬁﬁ@éﬂ:ﬁe@ﬁﬁﬁfﬂ&ﬁﬁ&s("ﬁeﬁhnﬂ al .
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of retinoic aci ds y,QfiBied growth of malignant tumor cells, To acquire this transforming potential, the
precursor of the p217%S oncoprotein must undergo an enzymatically catalyzed
famesylation of the cysteine residue located in a carboxyl-terminal tetrapeptide.
Therefore, inhibitors of the enzyme that catalyzes this modification, faresyl protein

25  transferase, will prevent the membrane attachment of p217% and block the aberrant

growth of ras-transformed tumors. Hence, it is generally accepted in the art that farnesyl
transferase inhibitors can be very useful as anticancer agents for tamors in which ras
contributes to transformation.

30  Since mutated, oncogenic forms of ras are frequently found in many human cancers,
most notably in more than 50 % of colon and pancreatic carcinomas (Kohl et al.,
Science, vol 260, 1834 - 1837, 1993), it has been suggested that farnesyl tranferase
inhibitors can be very useful against these types of cancer.

35  InEP-0,371,564 there are described (1H-azol-1-yimethyl) substituted quinoline and
quinolinone derivatives which suppress the plasma elimination of retinoic acids. Some
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-2- .of these conpounds al so have the ability to inhibit the formation of
androgens from progestines and/or inhibit the action of the aromatase
enzynme conpl ex. Unexpectedly, it has been found that the present novel
conmpounds, alwomarimyg a phenyl 5 substituent on the 4-posiRATEPIGSIHhe

2- qui nol i none-noi ety and wherein the i mdazole noiety is bound via a carbon
atomto the rest of the nol ecule, show farnegyl protein transferase
inhibiting activity. The present invention enconpasses conmpounds of formula

(1) 10 [err] theopmesfefl%ﬁsﬁddsﬁs&uavemn @Plodniibit the @rmiasEofpdiopim tronl t S
and the stereochem cal I f or.ns er wher ei n e dotted
line represents BIPEERP th%cP?; i&gﬂwnﬁ‘? SESOFTf <O "ﬁ%‘rr] is
hydrogen, ([err]2al kyI Ar[err] Ar[err]Cerr]al kyl, quinolinylClerr]al kyI

pyridyl O er r] al knexpegtdiyiy Gisdeer fatnd that tig} presepenavel compopuss; dlldiaxing 2 phemd -
di ( err] al ky§) agiyigtabstion kit &idsition 6F e &l nbilﬂﬂﬂkéﬂlmct?@nd w@érelﬂ tHeahidaddie Of

formula -Alk[err AIk err @) err

“AlK[err]- S(O)[e}'ﬂqﬁs pad vig b A F‘}‘ ¥, R‘%’E{'%‘F ﬁ‘%rs'i%"a“ﬁ@mwp“ﬁlerr] i s
hydroxy, C[err] ahhwcm@[idnblpwacwm% am no, (Jerr]alkylamnino or

Cerr]al kyl am no substituted with Cerr]al kyl oxycarbonyl; R err], Rerr]
and Rl err] each iThepressitimvéntion @ncompisieoepipounisdf oanuiayl o, cyano,

Clerr]al kyl, 1@5 C err] al kyl oxy, hydroxy( err]al kyl oxy,

Cerr]al kyl oxy([ err]al kyl oxy, am ([ gt®r ] aRkyl oxy, nono- or

di(Cerr]al kyl)am no([ err]al kyl o;y‘\ [errf]l;b_: M err]derr]al kyl,

Ar[err]oxy, Ar[err]err]alkyl o>?y hyg bonﬁg , ([ err]al kyl oxycar bonyl ,
tri hal onet hyl, tri hal onet hoxy, C[’ ( ~4-di met hyl oxazol yl; or when
on adj acent positions R err] amRli\R4 Lake€pAaQaet her may form a bival ent
radical of 30 formula -O-CHerr]fO LTga- 1),
-OCHerr]-CHerr]-0O (a-g¥ p N2y :

the pharmaceutically acceptable acid or base addition salts and the stereochemically
isomeric forms thereof, wherein
15 the dotted line represents an optional bond;
X is oxygen or sulfur; _
R! is hydrogen, Cj-12alkyl, Ar!, Ar2C;_galkyl, quinolinylC;-galkyl, pyridylCi-galkyl,
hydroxyCj.ealkyl, C.galkyloxyCj.galkyl, mono- or di{Ci.galtkyl)aminoCj.galkyl,
aminoC;-galkyl,
20  oraradical of formula -Alk!-C(=0)-R9, -Alk!-S(0)-RS or -Alk!-S(O)2-RY,
wherein Alk! is C)-galkanediyl,
R9 is hydroxy, Cj-galkyl, C}-galkyloxy, amino, Cj-galkylamino or C;-galkylamino
substituted with C).galkyloxycarbonyl;
RZ, R3 and R16 each independently are hydrogen, hydroxy, halo, cyano, Cy-galkyl,
25 Cj-galkyloxy, hydroxyCj-galkyloxy, C;-salkyloxyCj-galkyloxy, aminoC).galkyloxy,
mono- or di(C-galkyl)aminoC.galkyloxy, Ar!, Ar2Cy_galkyl, Aroxy,
Ar2Cy._galkyloxy, hydroxycarbonyl, C)-galkyloxycarbonyl, trihalomethyl,
trihalomethoxy, C2.¢alkenyl, 4,4-dimethyloxazolyl; or
. when on adjacent positions R2 and R3 taken together may form a bivalent radical of
30 formula
-0-CH»-O- (a-1},
-O-CHy-CH2-O- (a-2),
-O-CH=CH- (a-3),
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-3- -O-CHerr]-CHerr]- (a-4), -OCHerr]-CHerr]-CHerr]-
(a-5), or -CH=CH CH=CH (a-6); Rerr] and R err] each |ndependently

are hydrogen, halo, Ar[err], (err]6al kyl, hydroxyCerr]alkyl
Cerr]al kyl oxy®¥P&78] kyl . Clerr]al kyl oxy, Jerr]al kyl thio, a”nc{"l;”"""’‘5's
hydr oxycar bonyl, (err]al kyI oxycarbonyl, Cerr]al kyl S(O err]al kyl or
d err] akyl S(O)[err] d err]al kyl; R[err] and R[%‘rr] each independently are
hydr ogen, hal o, cyano, ([err] al k Cerr]al kyI oxy, Ar[err]oxy,
trihal omethyl, Cerr]alkylthi®- 2‘67é{2err] al kyl®#¥ no, or when on adj acent
positions Rerr] and R err] t-ﬁ(GHz-m@eCHQ-r rra)(a-fsmrcm a bival ent radical of
10 formula -OCHerr]-0O }f CH:CH-CH:CH-

Ky

E:fefi ] aﬂ(;r gLyl:Zr gog@)ﬁ? q@%f}eera; p%wsamﬁno P#Mfkﬁ( -6 b doxy ek |

ﬁ[ gr r] aICFyI Ofyﬂbﬁr CpugslkfloryCl-gdlky | Cx-kﬂkylomrﬂlcmlkﬂthﬂbrdmhdx,)ﬂydroxycarboﬂyl
ox err|a
dly( q e¥r] al kyl )aynbéﬁmé %"i’labrﬁ%lﬁ"g@@‘%yﬁ°6g[“éa’k i?"‘"’]ky'
[ err]al kyl oxyd eR Rypachaﬁeaa@av%wym B9y halp.ayana, C1-galkyleCosalkypxy,
formul a - O R[ er r] Ar2oxy, trihalomethyl, C;.kdlkylshio, dﬁCBkﬂk)ﬂ}ammo. (b-2),

20
Rlerr] is hydr oge?‘l’,he nad %?Wfl%% Jrn]je;ﬂ-]%'{eléa ony ayiﬂ"’ferr%}gnt&m‘:ﬁ%ﬁel "

Ar[err] d err] Y kyform err]al kyl oxycarbonyl err]al kyl, or a radical or
formula -Alk[err]-ORerr] or oéd:]lﬂ.a:r] NR[err](Ee{lgroi-]' Rl err] is hydrogen,

d err]al kyl, Ar[err] or Ar[erqufﬁi | ; Rlerr] is
hydr ogen, C[ err]al derr car onyI er}] al kyl oxycar bonyl ,
 err]al kyl ani noc§ °g°!!¢r<]f'le64"ji' 1, oX ‘bPY‘F@{‘W&Y’k?I -galkyloxycarbonyl,

([ err]al kyl car bongh GhlkyledrbbigiCy eﬂkylﬂdyuﬁdﬂl-@mynm%ﬁlkdloxw%i&hvlm%ﬁlhﬂny|

'(A:[\r [erG: ]r Llc{qe/lr LL?C[ e%@f&m?ca?’ﬁgwﬁﬁﬁ&w 5 @Yéﬁkg} ox am nocar bonyl ,
di ([ err]al kyl ) anfifs Hppdazcty, haloCy.galksl, € Xﬂﬂ’f sealkyl,
[ err]al kyl am no, arﬁ{netarMylch@myboﬂymmfommlaa radi cal or formla
-Alk[err]-ORlerr] or -Alk[err]-NRerrgRprr]; wherein Apkijerr] is
C err] al kanedi yl ;
.S-R10 (b-2),
20 -N-R1IR12 (b-3),
wherein R!0 is hydrogen, C)-galkyl, Ci-galkyicarbonyl, Ar!, Ar2C;_galkyl,
C;-galkyloxycarbonylC) -galkyl, or a radical or formula -Alk2-OR13 or
-Alk2-NRMR1S;
R11 is hydrogen, Cj-12alkyl, Ar! or Ar2C)-galkyl;
25 R12 js hydrogen, C)-galkyl, C;-j6alkylcarbonyl, C;.galkyloxycarbonyl,
' Ci-eéalkylaminocarbonyl, Ar!, Ar2C,_galkyl, C}-galkylcarbonylCj-galkyl,
a natural amino acid, Arlcarbonyl, Ar2Cj.galkylcarbonyl,
aminocarbonylcarbonyl, C;_galkyloxyCj.¢alkylcarbonyl, hydroxy,
Ci-galkyloxy, aminocarbonyl, di(Cj.galkyl)aminoC;.galkylcarbonyl,
30 amino, Cj.galkylamino, C;_galkylcarbonylamino, or a radical or formula
-Alk2-OR13 or -Alk2-NRI4R!5;
wherein Alk2 is Cj.galkanediyl;
R13is hydrogen, Cy-galky!, Ci-galkylcarbonyl, hydroxyC;.ealkyl, Arl or
. Ar2Cy.galkyl;
35 R4 is hydrogen, Ci-galkyl, Ar! or Ar2C)galkyl;
RIS is hydrogen, C)-galkyl, C;-galkylcarbonyl, Ar! or Ar2Cy.galky;
R17 is hydrogen, halo, cyano, Cy-galkyl, Cj.salkyloxycarbonyl, Arl;
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Rlerr] is hydrogen, C[err]al kyl, Cerr]al kyl carbonyl, hydroxy(err]alkyl,
Ar[ferr] or Arferr]-(Jerr]al kyl; 35 Rl err] is hydrogen,
Cerr]alkyl, Ar[err] or Ar[err]Cerr]alkyl; Rerr] is hydrogen,
Cerr]alkyl, Cerr]al kylcarbonyl, Ar[err] or Arferr]Clerr]alkyl; Rerr] is
hydr ogen, halwoewyemmp, Cerr]al kyl, Cerr]al kyl oxycarbonyl , PGI[E®PGA451S  \\D
97/ 21701 PCT/ EP96/ 04515
-4- Rerr] is hydrogen, Cferr]al kyl, Clerr]a.kyloxy or halo; Rerr] is
hydrogen or Clerr]alkyl; Ar[err] is phenyl or phenyl substituted with
Clerr]al kyl, hydgex hal o; and 5 Ar2 is phenyl
or phenyl subst |§z ng&%};ﬂp&g &#EWJI%@%’ am no, (err]al kyl oxy or
hal o. Rlerr] or RF&e'rsi"}’ ?’%(Icslfﬁa bound to one of the nitrogen atons in

t he i m dazol e ri ngl is pheriyh et pheagsubstiaitdd ditloGepalkyl, hydeoxyi amiagaly atkylexyloaced
by R err] or H] a? jd the meaning of Rerr] and R[err] 10 when bound to
the nitrogen |s {ﬁ ed to hydrogen, Arferr], alk

hydr oxy Q] er r | Al k¥ isghenyl prphepyl substiuted with €552 u%[ Xt %VF%)&W'&YMI“
Cerr]al kyl S(O Chalor] al kyl, Cerr]alkyl S(O[err]Cerr]alkyl. As used in the
f or egoi ng definitions and hereinafter hal o defines fluoro, chloro, bronD 15

and iodo; Cerr]gh ? %&i&&k&%.@&%@ﬁ%ﬁk%&gﬁ%ﬂﬂf

hydr ocar bon radi cal s hav { g% EC RE n%e
nethyl, ethyl, pF&sH ° %@HWS"“‘H@EM DR prR an “Eﬁaé}“ig
enconpasses wie membgimﬁ tathd nin'ogumhdnmteﬂam hwhiogcamlrlaﬁigshlm,drydmyﬁpaa&yl

radi cal s as def | %alikglog@gﬂg), %aﬁcgldw zirbéh?l gy B8IC; libgﬁ?{ ogues t her eof
ol

containing 7 or %g or exanpl e” hepty octyl;

C err]al kyl 20 S s (Jerr]al kyl and the hi gher honol ogues

t hereof containing 9 to 12 carbon atonms, such as, for exanple, nonyl,

decyl, undecyl, dAsassslihthedprsgoing ticfinitiong andihtmmprbai@ defings éuorp.aqhm beomeb t he
hi gher honol Qsiueandiasé ecicfncs)mcﬁheys&& ﬂeanacbmiq&ea%nbm sammh mﬁb@ﬁm‘wg

Get i hes. st 1 ai ght PAARE BRI R SRR AR PO SRR et §%hne

doubl e bond 25 pemtyl bexyl ang the like; C1-gadkyd creompassestheyaightand baanchedghaisedinpl e,
et henyl, 2-propewimeah mm&ﬂcﬂﬁd&t&ﬁiﬂdm@].@ﬂﬁﬁ@ﬁl%lla&hﬂﬂighéﬂho&o @nyl

e L8, LI AT Ao bl

20  again encompasses C).galkyl and the higher homologues thereof containing 9 to 12
carbon atoms, such as, for example, nonyl, decyl, undecyl, dodecyl; Cj.36alkyl again
encompasses Cj.j2alkyl and the higher homologues thereof containing 13 to 16 carbon
atoms, such as, for example, tridecyl, tetradecyl, pentedecyl and hexadecyl; Ca.galkenyl
defines straight and branched chain hydrocarbon radicals containing one double bond

25  and having from 2 to 6 carbon atoms such as, for example, ethenyl, 2-propenyl,
3-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, and the like; Cj_galkanediyl
defines bivalent straight and branched chained saturated hydrocarbon radicals having
from 1 to 6 carbon atoms, such as, for example, methylene, 1,2-ethanediyl,
1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl and the branched

30 isomers thereof. The term “C(=0)" refers to a carbonyl group, "S(O)" refers to a
sulfoxide and "S(O)," to a sulfon. The term "natural amino acid” refers to a natural
amino acid that is bound via a covalent amide linkage formed by loss of a molecule of
water between the carboxyl group of the amino acid and the amino group of the
remainder of the molecule. Examples of nawral amino acids are glycine, alanine, valine,

35 leucine, isoleucine, methionine, proline, phenylanaline, tryptophan, serine, threonine,
cysteine, tyrosine, asparagine, glutamine, aspartic acid, glutamic acid, lysine, arginine,
histidine.
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from1l to 6 carbon atons, such as, for exanple, nethylene, 1,2-ethanediyl,
1, 3-propanediyl, 1 ,4-butanediyl, 1,5-pentanediy|, 1 , 6-hexanediyl and the
branched 30 i somers thereof. The term"C(=0O " refers to a car bonyl group,
"S(O" refers to a sulfoxide and ' S(C»[err] to a sul fon. ggbg qdagtura

am no aci d" reéV@P¥2YBl 3 natural amino acid that is bound via ova

am de |linkage forned by | oss of a nolecule of water between the carboxyl

group of the am no acid and the am no group & the remai nder of the

nol ecul e. Exanples of natural am no acids are glycine, alanine, valine, 35

| euci ne, isoleuci ke phmmhrieuli\daneaccmuuld avid] orphserayididiom salts s mentippiddptedmbove are
serine, threonine Qﬁﬁéé‘d Eh%hﬁﬁdpaﬁ %Qinrlsxlc it brid Hol Goxi & 6Re bdifion
f

acid, glutamc aC|
PCT/ EP96/ 04515 - 55 *r%"{)w hifesmpom a*ee%(lﬂﬁpéblseqvg"arﬁ&&eepamstofon

sal ts as nenti oneformatagi)vetiich/iavabasicperpatries candbe cpavesed mhkeutﬂhmmapauicalqm |y
active non- toxscwagee& @)@q il Qi @m%&@q%gtu&mm i he

conmpounds of for form or mJ q(
whi ch have basic Bf?@F‘F‘Fé%‘ %H’PPSée o SRRl Efd“‘?’ﬁa'l‘h SHFM'S gpalicacids,c.g
accept abl e aci d adgdro¢hiaricsa hiydrobrgmicraeiat suifgne;mndc,t;ﬂzsmhbm anduhd likeawids; or

appropriate acid. 3%5 F%é gm cids
such as hydrohali cég'@ilrc Qe u?%r%r ochloric %rofaﬂ{oapeﬁ romc dcgﬁé&ag %f’l C;
nitric; phosphori exaéﬁdmﬁlﬁé‘ci si“R"ém‘é&'red@’ tragidyiraalele. fymang, my 1%,§anap§.rc1mc
exanpl e, acettie, meﬂmmlfmxc,hﬁﬂn@ulfmﬁxebtmnekﬂ&hmccp wlyenesilfonicpoy@lantic, salicylic,

mal oni ¢, succi ni Cl’%‘c}"ﬁ"saﬂi’Léﬂ’e'gﬁl Edﬂ’:&h@achdgal eic, fumaric, malic,

tartaric, citric onlc anesulfonlc
benzenesul foni ¢, p-tol uenesul fonic, cyclanmic, salicylic, p-amnosalicylic,
panoi ¢ and the | | K'ace(ﬁnpiﬁndsTdfeforﬁmmI)lMﬁtm habe ic@diﬁpub@er(:d:s)mMe@bnmmmezdl c

properties may be i
addition salts_by ?reéﬁ ng ga&aﬁam g‘rﬁﬁn@m%?# sh@/gsgﬁa%@gf&m ‘g’rﬂggﬁ‘?‘c‘i‘m&
i nor gani ¢ bas®® ABTHABIS OF HOELap baseAPRIoRrBicha Wé?’?@é:"m%’fe fox s¥Amnie, the o
anmoni um sal ts, t hmmhkmd saltamhhﬂahtahdedﬂhalkahm methbdalts algt the lichiu, sbdiem,

:N: E E' (‘;Tgaﬁf’g' g?se biﬁliﬂnsgﬁ?iﬂa'th@?tilfékélé AR Gr a%ﬂab %ﬁé t S
salts, and salts &F‘l’ﬁhg’f?\&&‘ %%Msag?w‘h?ﬂ

and the i ke. 20 Ihéorteemnpleaargxdme,rlydnmddmdﬂcm on salt also conpri se the
hydrat es and 2fe sol vent addition

The terms acid or base addition salt also comprise the hydrates and the solvent addition
forms which the compounds of formula () are able to form. Examples of such forms
are e.g. hydraies, alcoholates and the like. '

25  'The term stereochemically isomeric forms of compounds of formula (I), as used
hereinbefore, defines all possible compounds made up of the same atoms bonded by the
same sequence of bonds but having different three-dimensional structures which are not
interchangeable, which the compounds of formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of a compound encompasses the

30  mixture of all possible stereochemically isomeric forms which said compound may
possess. Said mixture may contain all diastereomers and/or enantiomers of the basic
molecular structure of said compound. All stereochemically isomeric forms of the
compounds of formula (I) both in pure form or in admixture with each other are intended

35 to be embraced within the scope of the present invention.

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention.




forms which the conpounds of fornula (1) are able to form Exanples of such
fornms are e.g. hydrates, alcoholates and the |ike. 25 The term ,
stereochem cally isomeric forns of conpounds of fornmula (1), as used herein
before, defines all possible conpounds nmade up of the sanme atons bonded by
the same seqwermr2:®i bonds but having different three-di menBFHERI604515
structures which are not interchangeabl e, which the conmpounds of fornula
(1) may possess. Unless otherw se nentioned.g@r indicated, the chemi cal

desi gnation of a conpound enconpasses the 30 m xture of all possible
stereochem cally isoneri c forns which said conpound may possess. Said

m xture may contgjn all ster rs _and/ or enantio ,0f the ha

nol ecul ar struct rhE"ecYF“és ?ﬁﬁ%ﬁﬁﬁm| ?0@08?%50% q’i‘a@ f'f‘%ﬁ@r‘?‘gu‘%&lsﬂs
of the conpou ndsthe)fsha’rmnmnheall(ylagccebmblh acid opbase addition salts and all dweteoisomeriafotrhs. each
other are intended to be enbraced within the scope of the present

i nvention. 33 SQWSfeEHbI)I e serRtnentRI8 istiudied dehas(oHFBIi«orﬁdf% @moﬁhodenn&&g
tautoneric forns QUS {1 {ﬁ?ﬁ?%’hg%g%n%%& l'&HeERMSEs%(%'tﬁa'; ﬁ‘(’j%é"g'n: he above

fornul a arelntear'l’g € SCo of 't
i nventi on. VWO 97/ 21701
PCT/ EP96/ 04515  -Igteraaiageqrapouadeaie Hissesomponads of formulalhivheseim¥ds Auscar

formula (1)" is meant to include also the pharmaceutically acceptable acid
or base addilli onAbairteresting cainpowsiieare tiesoenmpoandscf fermufa (1) wheediretha kbtyed line

substituent R erfhratshisd hotal gpasqgf&p,ea&ugfebgm@om tion of the quinolinone

noi ety and substituent err] 1s situated on the 8 p05|t|on when R18 is on

the 7-position. rest i n ounds ar o)

wher o hOX 1 5oy A e U SRR Abmofifls MRS EERRNBS smal G Hneih .
formula (1) wherishydroges. @mmlésﬂ Cmékxl@ﬁyﬁ‘ees@lhrlsd’éCbml)awogsalbylf @rw@cal
doubl e bond.15Anosftermuls ALR-Cl=0)RE maisieinWikE Brabylee and RS i OsalgMmiasnds of

f I 1) wh | kyl ,

qerr] al kyl oxy?;{%“ﬁﬁﬁkﬁ%*% ??%er?%%yﬂ Sin-”nﬁqérqal kyl | or a radical 15
of formula -Alk[err]-C(=O-Rerr], wherein s(«gré IS rreth ene and Rl err]
is (Jerr]al kyl arﬁf‘@%ﬁ%!’&f@&%"ﬂﬁcﬂ%’wq &PWE%PP%? formpla(D anot her

group of inter e swharein R3rip bytrdgenarr balo e 2dohgloCidgalkyl, Gagrikenyd, Cil.dalkpioxyei n

R3 is hydro ﬁ‘f‘{ Clerr]al kyl, Clerr]al kenyl,
Clerr]al kyl %, O%SB%tQtrh?ﬁgﬁr xgx§/kaci)quhﬁ%/dr oxy(Clerr]al kyI oXy.

A further group of interesting compounds are those compounds of formula (I) wherein
R2 and R3 are on adjacent positions and taken together to form a bivalent radical of

formula (a-1), (a-2) or (a-3).
25

A still further group of interesting compounds are those compounds of formula (I)
wherein RS is hydrogen and R4 is hydrogen or Cy.¢alkyl.

Yet another group of interesting compounds are those compounds of formula (I) wherein
30 R7is hydrogen; and RS is C;.galkyl or halo, preferably chloro, especially 4-chloro.

A particular group of compounds are those compounds of formula (1) wherein R8 is
hydrogen, hydroxy, haloCj.galkyl, hydroxyCj.galkyl, cyanoCj.galkyl,
Ci-salkyloxycarbonylCi.galkyl, imidazolyl, or a radical of formula -NR1IR!2 wherein

35  R!is hydrogen or Cy.12alkyl and R12 is hydrogen, Cy.galkyl, C).galkyloxy, hydroxy,
Ci-satkyloxyC) galkylcarbonyl, or a radical of formula -Alk2-OR!3 wherein R13 is
hydrogen or Cj_galkyl.

Prefered compounds are those compounds wherein R! is hydrogen, C;-galkyl,
40 Cj.galkyloxyCi.galkyl, di(Cj.gatkyl)aminoCi.galkyl, or a radical of formula




A further group of interesting conpounds are those conpounds of formula (1)
wherein Rlerr] and Rlerr] are on adjacent positions and taken together to
forma bivalent radical of fornula (a-1), (a-2) or (a-3). 25 A still

further group ' esting conpounds are those conpounds ofpdgr 1)
wherein R5 is ﬁffd’r’%@‘;‘r and R4 is hydrogen or Cferr]al kyl. Yet anot g‘r%‘éroup

of interesting conpounds are those conpounds of formula (1) wherein 30
Rlerr] is hydrogen; and Rlerr] is ([err]al kylF7or hal o, preferably chloro,
especially 4-chloro. A particular group of conpounds are those conpounds of
formula (1) wher ei-AIR@EEO)-ROswiereli agenis mbmylewand RY4s O hatkyldmink yhbstituted with

hyd | kyle | kyl ,
hderaiyl s bra ) SreRasE 'hﬁrﬁﬂsmﬁéw AR OIS L
hydrogen or ( er r [uibalgmethoxy, lqd@rpwf:m@\kﬂywqrg‘e' Bydrogeni &/t is methyl bound to the
( err]al kyl oxy, Mﬁ&dg‘éﬂ in Zq)ﬁditidnédf el micuElie Rl shytydgea REn M IoropR a hy&@k&R R8 of

formula -Alk[e Prefered
conmpounds are F ose co x\%hel%w@é:yﬁoggﬁrﬁg{yd%ﬁob&élk EI kyl, 40
C err]al kyl oxyd erGijealky xycch‘eml}cw ﬁbqaélrcal] foryula DIRIIR Ravtiessist  of
formul a WO 97/ 28T @lhydrogen or Cy.1 égblicgand R12 is hydrogen, ,&I-Galkyl .¢alkyloxy,

PCT/ EP96/ 04515 - 7- %ﬂ";ﬁﬁa y%- tffta]égd’ﬁf’%%a‘%l ’ﬁf I%@%rgﬂnhgglene

and Rerr] is C[er(r]
Rlerr] is halo ClCarealkyk: IR is hopteogen and R yohydgigen.r | al kyl oxy, trihal onet hoxy,

hydroxyC[err] yI oxy or Arf[err]; Rerr] is hydrogen; Rerr] is nethyl
bound to the mtrdgmptetcr&dpaapéundsmaf the imdazole; R err] is hydrogen;

rarod ert 1oy 158 Jgg;; o o oA S

Clerr] al kyl oxycar ‘i“é'l‘ Ve i mi dazolyl, or a radical of fornula
-NR[err] R err] mheﬁ-pnﬁn&{l&hlo}ophmylmdmagplmiﬂmrdimt $-ymhdiiyll -4 (BelcHipreplichyl)-s

hydrogen, (] exs] al ﬂﬁg C[ err] aI kyI oxyC[ err] al kyl car bonyI

or a radical o forrru km%err e&r err]a

Rlerr] is hydrogerf-Efs yhi éwl-”iemrd&ngpﬂm Vet ( %WBWl)dre
4- (3-chl orophenyl )mﬁhfl&(lﬂhdmnahnmw ) hydr oxy(1- net hyl - 1Hi m dazol - 5-yl ) met

hyl - 1- methyl - 2(c{di<fidrdphbd ﬁlcth 1-1H-:m1dazo -5-yDme l]-4 -ethoxyphenyl)- 1-me
?_[am no( 4- chI or op ?HYq&mo monérr;lonohyﬁ#ochlon 207 - ynﬂterr,g (F] Xx{'? ?or op enyl
20 6-famino(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-4-(3-ethoxyphenyl)-1-
methyl-2(1H)-quinolinone,
6-amino(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)methyl}- 1-methyl-4-(3-
propylphenyl)-2(1H)-quinolinone; a sterecisomeric form thereof or a pharmaceutically
acceptable acid or base addition salt; and
25  (B)-6-[amino(4-chlorophenyl)(1-methyl-1H-imidazo}-5 —yl)methyl]-4—(3—chlorophenyl)-
1-methyl-2(1 H)-quinolinone; or a pharmacentically acceptable acid addition salt thereof.

The compounds of formula (I), wherein X is oxygen, said compounds being represented
by formula (I-a), may be prepared by hydrolysing an intermediate ether of formula (II),
30 wherein R is C;j-galkyl, according to art-known methods, such as stirring the
intermediate of formula (IT) in an aqueous acid solution. An appropriate acid is for
instance hydrochioric acid. Subsequently the resulting quinolinone wherein R! is
hydrogen may be transformed into a quinolinone, wherein R} has a meaning as defined

- hereinabove apart from hydrogen, by art-known N-alkylation.




15 1- met hyl - 2( 1H) - qui nol i none; 6-[ (4-chl orophenyl ) hydr oxy( 1- et hyl -
IH i m dazol -5-yl ) et hyl | - 4- ( 3- et hoxyphenyl )- 1- nethyl -2(1H) - qui nol i none;
6-[(4-chl orophenyl) (1-net hyl - 1Hi m dazol - 5-yl ) met hyl ] - 4- (3- et hoxyphenyl ) -
1-met hyl - 2(1H) - qui nol i none nonohydrochl ori de. nonohydrate; 20

6- [ ani no( 4- clw@puiAeny| ) (1- net hyl - 1H i ni dazol - 5-yI ) net hyl ] - BE/BPSOYRy pheny
| )-1- nmethyl-2(1H)-qui nolinone,
6- am no( 4-chl or ophenyl ) (1- met hyl - 1H i m dazok8-5-yl ) net hyl ] - 1- net hyl - 4- ( 3-
propyl phenyl ) - 2(1H) - qui nol i none; a stereoisoneric formthereof or a
pharmaceutical |y accept aplee agkd or base addition sal tg? am@b 25 g4

(B) - 6-[am no(4-chl or ooyl ) ( shyl - 1H-i m dazol - 5-y| ) s chl or op
henyl ) - 1-nethyl - 261 - qui ng}qfljl ; or a phar maceut ﬂ% : ﬁe acid
addition salt thereof I R* of 1f yareiysis (1), Pei s oxRben,
sai d conpounds beirif_r dpr esenpled orfa—+—ay, RY by

hydr ol ysi ng an i nter nedi § er  Q gf o2hMiakkylakibn , “Wh 2 18Y | SLR?
Clerr]al kyl, accor di A&N-0-3¥ s et hods, such asy#ANARIG
i ntermedi ate of f&®ula (I RPN an BYueous acid sol uti on. -An RBpr opr Rt e
acid is for instance hyd{I chloric acid. Subsequently th®k'resul ti ng)

qui nol i none wherein Rl er ﬁ S hydrogen may be transforned into

qui nol i none, wherein Rlerr] has a neaning as defined herei nabove apart from
hydrogen, by art The:cempaunds of formuladd), vderein RYiphgdropy, 36d compounds being referred

PCT/ EP96/ 04515 - asas[ceﬁipbun&efmeurmn@fbefp%ma fehanng\aﬁﬂﬁ&neﬁé%{ohebﬁ
hydr oxy, sald co beln ef e ﬁt 4s 199 of for.nmu

be prepared g%wr“f@’ % o, PLfopmyia (TY 'gpqlfmn?graﬁﬂpg 'P§°°W h a
i nt ermedi at e of groumsuch a(stfmra;mnplw;@tselfwybgnogp&rg esmmﬁamxpoemlawl groupyr oup

such as, for exagjhich.cafbémoVEY Afted il didditiéh Baction. dsmbmdoamgaﬁeﬁué {a&gaﬁbc of
el

whi ch b d n :
Pequi es 1 he proaatebiorens b b - iin Bl SR ool e

butyl Iithium i naaforszpmple; temhydfirgnagnd thespresencesn apwpmmlpn@cnvanve, such
tetr?hydrofuulan as) fortdxam eﬁemynhlmmarbmﬁnmewwwmmwaﬂm@m&u@h 10
as or exanpl e,

i nternmedi ate sil gi?#én%?égy FS%Q%MHJ?MW roce&g‘; g’ggwgr%uw

protective group$§ilanadariygeines C!Ibals"bc aPPhed

B

15
Compounds of formula (I-b-1), being compounds of formula (I-b) wherein the dotted
line is a bond and R! is hydrogen, can be prepared by reacting an intermediate of
formula (XXI) with an intermediate of formula (IV-a), as described hereinabove for the
synthesis of compounds of formula (I-b). The thus obtained intermediate of formula

20  (XXII) undergoes ring opening of the isoxazole moiety by stirring it with an acid, such
as, e.g. TiCls, in the presence of water. Subsequent treatment of an intermediate of
formula (XXIII) with a suitable reagent such as, e.g. R17CH2COC! or
R17CH2COOC,H:s, yields either directly a compound of formula (I-b-1) or an
intermediate which can be converted to a compound of formula (I-b-1) by treatment with

2S5 abase such as, e.g. potassium fert-butoxide.
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sil anederivatives can also be applied. [err] 15 Conpounds of formula
(I-b-1), being conmpounds of fornula (I-b) wherein the dotted line is a bond
and Rlerr] is hydrogen, can be prepared by reacting an internedi ate of
formula (XXI) with an internediate of fornula (l1V-a), as descr]

her ei nabove f WOPHRYnt hesis of conpounds of formula (I-b). C"ﬁTZ‘?’sﬂﬁt"s

obt ai ned internediate of fornula 20 (XXI'l') undergoes ring opening of the
i soxazol e noiety by stirring it with an acid,-9such as, e.g. Tid[err], in
the presence of water. Subsequent treatnent of an internediate of formula
(XXI'T) with a suitabl edreggent sw?h as, e.g. R err] CHRerrgi€0C gor

Rlerr]CH err] CCDC[errlle 3l ds either directly 2a",\sfeoun |-8f gsormul a

1.
(I-b-1) or an internBargat e Wi & fornul a

tert - but oxi de. WO 97/ & L A —_——
PCT/ EP96/ 04515 -9- [er® Yt erfipatPat es of fornul a (XXIQ™ ca
prepared by treating an " %/ R

herei nafter, under acidic cond®ions. Conpounds of formu - 3]
Rlerr] is a radical of foraxwrp -N-Rlerr]Rlerr], said conpgiigly bei ng
represented by fornula (1-g) rgay Re prepared by reacting agw ntgenmedi ate of

formula (XIl11), wherein Wis gopropliitg | eaving gro uch y/b‘{sor 10
exanple, halo, with a reageitf orﬂ%l]lglv). SaidRFt/i orm[fa‘% e
performed by stirring the reactyfits |1 NN gppropri ate sokfent sw€h agy for

exanpl e, tetrahydrotxxan—err] 15  The cqnpounds. gfi7f ognul a
! Dl gr (1) intgotiger:

Phe represeg A
lglc)tted\t;(:ﬁ ne doesxnozq reprgsent agdoond,
ce versa, conpounds rej{n the
c g 5}

formula (1). Conpounds wher ei gl_
converted into conpounds wherelf
by art-known hydrogenation nethdds. 20 IY
dotted |Iine does not represent a bond %§
Intermediates of formula (XXT) can conveniently be prepared by treating an intermediate
5 of formula (XVI), described hereinafter, under acidic conditions.

Compounds of formula (I) wherein R8 is a radical of formula -N-R11R12 | said
compounds being represented by formula (I-g) may be prepared by reacting an
intermediate of formula (XII), wherein W is an appropriate leaving group such as, for
10 example, halo, with a reagent of formula (XIV). Said reaction may be performed by
stirring the reactants in an appropriate solvent such as, for example, tetrahydrofuran.

R® RIS R* R? Ri6 R

15  The compounds of formula (I) may also be prepared by converting compounds of
formula (I) into other compounds of formula (I).

Compounds whercin the dotted line represents a bond can be converted into compounds
wherein the dotted line does not represent a bond, by art-known hydrogenation methods.
20 Vice versa, compounds wherein the dotted line does not represent a bond may be
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WO 97/ 21701 PCT/ EP96/ 04515
-10- converted into conpounds wherein the dotted |line represents a bond by
art-known oxidation reactions. Conpounds of fornmula (1) wherein R[err] S
hydr oxy, said conpounds being represented 5 by formula (I-b ¥
converted i ntwodsapounds of formula (I-c), wherein Rlerr] ha® "i"l'-?’é’%‘éﬁl ng
of Rlerr] except for hydrogen, by art-know O al kyl ati on or O acyl ati on
reactions; such as, for instance, reacting tfge conpound of forrmula (I-b)

wi th an al kyl ati ng reagent such as R err]-Win appropriate conditions, such
as, for exanple, ﬁ@@@iﬂ%&ﬁd&v&%ﬂ%%&&ilﬁw%m&Bbbﬁlﬁbﬁrﬁﬁ:ﬁﬁﬁﬁ of a
base, e.g. sodium sui tabl e | eaving group, 10 such as, for
exanpl e, hal o or X8 EAGHYoup. R3 R1I6 R4

[err] As an alternative to the above reagti on procedure, conpounds of
formula (I-c) mafonmpopnds®f forpmla@ywharein ngs bysEny; $9d comnAonnds beingirepresepted
formula (1-b)sw lbbf@nfl@a?am)in@fbet@fmcmnﬁ[ampbmﬁslofmmuhm ©), WheteinR52 has the

Co d f f | |

(o oher ei n_ REteink BERAC QR ’5‘3"%%9?’“? Mg ?ﬁ?ﬁﬁ@wgﬁsﬁw ot
1

reacting conpoun@schds, f@oxmtmmmms(themmnoﬁn i ST'%“ ag iy 3333%3%“ c

acid, w th ( er rlsagHasR8EIWiiR approfiriatedondiipss, Sueh @k If&r‘exaﬁp)él ddipolacpinivisoblent) f

forrrula(l-b) ma he converte 0 I
wherein R err é&’hi& dgrpéeﬁﬁnctfr ggaebﬁ‘l'e % reacting c&i’ng{)%%ué&“% ’°"‘§§“’gﬁ“€‘1¥'
anmoni um acefl tesaﬂmsstmseqnnlmhaiwasngmy §P¥h NH err] (ag.). 25

Conpounds of formula (I-b) may also be converted into,co ound§ of formul a
(I-d), wherein Rerr] i h?&frog by. subm tting thepr\pyﬁound of formJIa
(I-b) to appropriatepsed rﬁh—k ons, such as, Rs,tj_ ng MmN R
trifluoroacetic acid\i : ageaﬁa. such
as sodi um borohydri dg, or t e ystlrrlngtl'kq., ornmul a
(1-b) in acetic aci ® Nghe PresE w\o ,for Wide

' gr-gln ’ Egr] S C[err]ztkyi ]geact 6
conpounds of formula (- vm'.tlﬁ a reagent of formla (‘!0 I n ‘an appropriate
sol vent, such as, for instaf®b) diglyme in the presence of a bad®)such as,
- for exarrpl e, potassi um but oxi de. WO 97/ 21701

PCT/ EP96/ 04515 - 14san alternative to the above reaction procedure, compounds of formula (I-c) may also
15  be prepared by reacting an intermediate of formula (I-b) with a reagent of formula
R82.0H in acidic medium.

Compounds of formula (I-b) may also be converted into compounds of formula (I-g),
wherein R1! is hydrogen and R12 is Cy.jgalkylcarbonyl, by reacting compounds of
20  formula (I-b) in acidic medium, such as sulfuric acid, with Cj-16alkyl-CN in a Ritter
type reaction. Further, compounds of formula (I-b) may also be converted into
compounds of formula (I-g), wherein R1! and R12 are hydrogen, by reacting
compounds (I-b) with ammonium acetate and subsequent treatment with NH3 (aq.).

25  Compounds of formula (I-b) may also be converted into compounds of formula (I-d),
wherein R8 is hydrogen, by submitting the compounds of formula (I-b) to appropriate
reducing conditions, such as, stirring in trifluoroacetic acid in the presence of an
appropriate reducing agent, such as sodium borohydride or alternatively stirring the
compounds of formula (I-b) in acetic acid in the presence of formamide. Furthermore,

30 compounds of formula (I-d) wherein R8 is hydrogen may be converted into compounds
of formula (I-¢) wherein R8P is C}.galky! by reacting compounds of formula (I-d) with a

reagent of formula (V) in an appropriate solvent, such as, for instance, d:glyme in the
presence of a base such as, for example, potassium butoxide.




[err] R-b A compound of formula (I-f), defined as a conpound of forrmula (I)
wherein X is sulfur 5 may be prepared by reacting the correspondi ng

. conmpound of formula (I-a) with a reagent |ike phosphorus pentasul fide or
Lawesson' s reage | suitabl e solvent such as, for exanple

[err] 10 Corrpo%ﬁﬁg%'f MY ormula of formula (1), wherein Rlerr] 1§ ’ﬁi;%?mgggn

. and X i s oxygen, said conpounds- bei ng defined as conpounds of fornula

- (I-a-1) may be prepared by reacting a nitronellsf fornula (VI) with the
anhydride of a carboxylic acid, such as, for exanple, acetic anhydride,

- thus formng the corresponding ester on the 2 position of the qw nol i ne 15
. nbiety. Said quinoline ester arR'e hYrol yzed in situ 80 rRi® cd%resfggndl ng
 qui nolinone using a base sigﬁh’\'ae fop )azﬁpl e, potassj n’\ rborvalﬂé R R16
R4 S HNepr] 20 Alter natlv
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- tautonerized to the desired quinolinone derivative. The application of
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10
Compounds of formula of formula (T), wherein R! is hydrogen and X is oxygen, said
compounds being defined as compounds of formula (I-a-1) may be prepared by reacting
a nitrone of formula (VI) with the anhydride of a carboxylic acid, such as, for example,
acetic anhydride, thus forming the corresponding ester on the 2 position of the quinoline
15 moiety. Said quinoline ester can be hydrolyzed ir situ to the corresponding quinolinone
using a base such as, for example, potassium carbonate.

R3 Rlﬁ R4

1. ester formation

- 2. hydrolysis

20  Alternatively, compounds of formula (I-a-1) can be prepared by reacting a nitrone of
formula (VI) with a sulfonyl containing electrophilic reagent such as, for example,




reactions or functional group transformations. A nunber of such
tfansformati ons are already descri bed herei nabove.. O her exanples are
hydrol ysis of carboxylic esters to the correspondi ng carboxylic acid or

al cohol ; hydrolysis of am des to the correspondi ng 20 carboxylic acids or
am nes; hydromwos$7218t nitriles to the correspondi ng am des; BEV/ERPS§#A8ps on
I m dazol e or phenyl may be replaced by a hydrogen by art-known di azotation
reactions and subsequent replacenent. of the.gi.azo-group by hydrogen;

al cohol's may be converted into esters and ethers; primary amnes may be

converted into S%Mﬁésﬁlf&fylélﬁ&dhﬂ{mc Qﬁkéi@&of ﬁw@k&n&erfdsexmlebmums

hydr ogenat ed to the corre ondi { formul a
(1) may be pre ﬁ% ’(ﬁaﬁ%g'r‘{gl%ase#’ o? %ﬂ%
(MII1) with an i rqumolmﬂmvem@fwlﬁ@rmbaequmqy t@rtommwﬁeq ﬁequwmlmpm/e

thereof under appfeaipdive! %&%ﬂb&b@ﬂﬁm—ﬁﬁm cdnditibAY of Pk mﬁsﬂ:@aﬁgﬁﬁ%ﬁyam d,
e.g. polyphos hor aC]Lhd 8‘318 t@%oml ate solvent. The internedi ate of
formula (V11 'f/ o5‘ycl|zat|on of an |nterrred|ate of
formula (VI1) by stirring in the presence of a strong acid, e.

pol yphosphori ¢ a&@m@mw(ﬂﬂlﬂm&x/é@W%‘PWW%M@@W@H
by an oxi dation %ﬁﬂngmmbf@m;omsmfdmnmvr)bmmtrwfanmndnh&muatcahe@dmiye

formed after V@s&un%%ﬂe% nts in a reaction-inert solvent an iating ata w. \ﬁlegglh of 366

PCT/ EP96/ 04515 -1 I'TZzatTon 1 n an ap ) s ven
exampl e, a hdogetit i WW@‘@B#WE@WOBWOGF Bé‘?@éﬁéﬁeﬂewmn@néﬂfé%ence

of a oxidizing aﬁgpéﬁamsmﬂ[liﬂ&reim;ﬂQmﬁgen&efafgoﬁ oﬁhmg?i gasﬂﬁbrd&fﬁﬁ be

appropriate to c > - uncti onal group
~transformation reac énﬁgﬁ erH"%H?&% %ﬁ 82%5 a;n nﬁiw(l I1-a-1), being
I nt er nedi at es of formﬂga ﬁiﬁl I)Rwherel n the dotted |inegs S g6 borkd R err]

and R err] are hydroger~gid X || o&gygen can be preparektartllr}g from
an internedi ate of R : 17 which is conveni &1

stirred with an intgrnedi at g orrula(XVIh‘l,) in ghe gres > a base
such as sodi um hydr oxn@e, ~AD153 QRY | ate _solvgnt, sch [“*a Qh,
e.g. methanol. The thus, o8t ai ' « dexdjoes

hydrol ysis of the ketal ) i1 g opers ng dF =
stirring the internediage of (qu{rrula (XVl) wth an acid,Hsuch_gﬁ)for

15
The compounds of formula (I) may also be converted into each other via art-known
reactions or functional group transformations. A number of such transformations are
already described hereinabove. Other examples are hydrolysis of carboxylic esters to the
corresponding carboxylic acid or alcohol; hydrolysis of amides to the corresponding

20 - carboxylic acids or amines; hydrolysis of nitriles to the corresponding amides; amino
groups on imidazole or phenyl may be replaced by a hydrogen by art-known diazotation
reactions and subsequent replacement of the diazo-group by hydrogen; alcohols may be
converted into esters and ethers; primary amines may be converted into secondary or
tertiary amines; double bonds may be hydrogenated to the corresponding single bond.

25
Intermediates of formula (III) may be prepared by reacting a quinolinone derivative of
formula (VIII) with an intermediate of formula (IX) or a functional derivative thereof
under appropriate conditions, such as, for example, a strong acid, e.g. polyphosphoric

_ acid in an appropriate solvent. The intermediate of formula (VIII) may be formed by

30 cyclization of an intermediate of formula (VII) by stirring in the presence of a strong.
acid, e.g. polyphosphoric acid. Optionally said cyclization reaction may be followed by
an oxidation step, which can be performed by stirring the intermediate formed after




exanple, TiC[err], in the presence of water. Subsequently acetic anhydride
is-used to prepare an internedi ate of fornmula (XV), which undergoes ring
closure in the presence of a base such as, for exanple, potassium

tert-butoxi dey, tdo WO 97/ 21701
PCT/ EP96/ 045150!9?&- ferr] H Internediates of fornmula (111 -a-':’L T%?ﬁm%saltgi ly
be converted to internediates of formula (11)-a), defined as internedi ates

of formula (111) wherein the dotted |ine reblr3ésents ab bond, X is
oxygen, Rierr] is hydtogen and err] is other. than hydrogen, using.
art-known N-al kyF%‘{i%?P'%PSBM e ’["L"FF’]’ SUEp as. f?(ﬁx%fPPlﬁTaﬂ?ffq%ﬁ'émW'P%Pcpr epar e
i nt er medi at es of selyentid.g bfemobeazeny, inwkrepresencelofiamxislizingageatn d.gHpromiric drs
hydr ogen, start s iddifnARfihib 5t imﬂyﬁk@bﬁpﬁdﬂﬁﬂwt@cﬂaﬁ%@ﬁm YWlbsthult by art-

a (X x§{ Y%‘Fyt I C

conveniently con%te tonlép er nedi at es. of farnmul using ca
hydr ogenat i ong cofft? ¥ BHE"OM. OB FAHRAMNERBEn gas and pal | adi um on
carbon in a reaction- ignert sol vent such as, e.q. tiestrahydroauran.

| nt er redi at es of for#ﬂlﬂ}?R'(‘{'Xl X) are converted t'%?iﬁ er medi at ¢gs of 15
formula (XX) by s 1@MAg i ntermedi ates (XgX)AYO)an acepplanN reaction,
e.g. by treatnent wt e anhydride of a car ic acid, e.§. g‘c‘%tic
anhydride in a reag_}io -inert solvent, e.g. joldene, and subse nt

treatment with a Ba u S, €.19cydt tﬁ,ﬁsilﬂ t oxi de akR
reaction-inert solvent, Xg%n‘,"kdﬁrgﬁmmt . geR'r?ed—i—aﬁgg—GL—f Qriyul a
(I11-a-1) can be obt*arm tredtP f;plter dirte
acidic 20 conditionsgi WO 97/ 2275% 1 R
PCT/ EP96/ 04515 - 15- [err@; I nternediates of formula (I11) may be prepared by
reacting an internedi at&IBf fornula (X), wherei VIMdis an appropriate
| eavi ng group, such as, for exanple, halo, wth an

Intermediates of formula (ITl-a-1), being intermediates of formula (ITT) wherein the

dotted line is a bond, R! and R17 are hydrogen and X is oxygen, can be prepared starting
10  from an intermediate of formula (XVII), which is conveniently prepared by protecting
- the corresponding ketone. Said intermediate of formula (XVII) is stirred with an
intermediate of formula (X VHI) in the presence of a base such as sodium hydroxide, in
an appropriate solvent, such as an alcohol, e.g. methanol. The thus obtained _
intermediate of formula (XVI) undergoes hydrolysis of the ketal and ring opening of the
15 isoxazole moiety by stirring the intermediate of formula (XVI) with an acid, such as for
example, TiCl3, in the presence of water. Subsequently acetic anhydride is used to
prepare an intermediate of formula (XV), which undergoes ring closure in the presence
of a base such as, for example, potassium zerz-butoxide.

R' R
R2 _‘} / _ R‘3 Rl
' sz /A
~\

0 (0] CN

m N g7 (XVIII)

A PR 2
O2N N \ - basc

R|9 R6

20 (XVID)




5 internedi ate ketone of formula (XI). This reaction is perforned by
converting the internediate of formula (X) into a organonetal lic conpound,
by stirring it with a strong base such as butyl lithiumand subsequently
adding the internmedi ate ketone of formula (XI). Although this reaction
gives at firSVOPHY¥nce a hydroxy derivative (i.e. Rlerr] i SCHYEORBIF, said
hydr oxy derivative can be converted into other internedi ates wherein R err]
10 has anot her definition by perform ng at4-- known (functional group)
transformations. [err] The internediate nitrones of formula (VI) may be
prepared by N-oxidizing quinoline g% gidlerivagives of fa@nmuge (XI1)rR7wWith an
appropriate oxidizing agent such a§\'§ or | e, mchl oeroﬁa’nzm c
acid or Herr]derr] in an apprdfrgat such a¥ ot

di chl oronet hane. [eryr 0 Said N oxt i y also be canf € on a
precursor of a qui néﬂ.%’réfﬁ.for mul a L XI LY. V\DEE..Zl?Ol A

PCT/ EP96/ 04515 - 16- 2JRe,0 nterne aPes e Jupp
nmet abolized in vivo Into conpou g Ul a (1) via
formula (VI). Hence, internedi at 0 for@ﬂa(XII) an (V) rraywact as
prodrugs of conpounds of forrmula (I). ?hrrpounds of forhul a illli %nd sone
of the intermediates have at |east one st ogenic center in th R
structure. This stereogeni c center may be present in a R or

configuration. HoremehiaecfigrouindBi-arl) cayansilybe(opvesd prletpm@meis nf forpula
her ei nabove des iy, deficd@s fiemediaes gfofidh (TV1) wherehiitie dbisd likcaspredents a

enanti oners r qun
resol ution p\rg/gcglg) gbs’p%ggfgggiﬁﬁg&gg oun lsﬂ%%f Fglrmr‘ni} Arl)%w)“neéj/{'{)%
converted into thelkylation sinsedresg di astereomeric salt forms by reaction with
a suitable chiral acid. Said diastereoneric sal t ,for jJs are subsequent |y
separated, for exanple, by 15 selective or fr& B)nal rystallization and
the enantionmers are liberated therefrom by al ﬁal_:_\ Rnati ve manner of.

separating the enantiomeric fornms of the conpourfdgs Al a (1) involves

l'iquid chromatography using a chiraly. ﬁ; cgnhary phase. Sid pure
stereochemically isoneric fol })By—aﬂgﬂ-jae-den ¥eu AT &fe correspondi ng

pure stereochem cally isoneric fornms of the appropr at\'g-s’t'artl ng material s,
provi ded that the : o

l ng

10  An altemative way to prepare intermediates of formula (IIl-a- 1), wherein X is oxygen
and R1 is hydrogen, starts from an intermediate of formula (XVI), which is conveniently
converted to intermediates of formula (XIX) using catalytic hydrogenation conditions,
¢.g. by using hydrogen gas and palladium on carbon in a reaction-inert solvent such as,
e.g. tetrahydrofuran. Intermediates of formula (XIX) are converted to intermediates of

15 formula (XX) by submitting intermediates (XIX) to an acetylation reaction, e.g. by
treatment with the anhydride of a carboxylic acid, ¢.g. acetic anhydride in a reaction-inert
solvent, e.g. toluene, and subsequent treatment with a base such as, e.g. potassium
tert-butoxide in a reaction-inert solvent, e.g. 1,2-dimethoxyethane. Intermediates of
formula (IIi-a-1) can be obtained by treating intermediates of formula (XX) in acidic

20  conditions.




20 reaction occurs stereospecifically. Preferably if a specific

stereoi soner is desired, said conpound will be synthesized by

st er eospeci fi ¢ net hods of preparation. These nmethods wi ||l advant ageously
enpl oy enantionerically pure starting materials. This inventi LEles a
net hod for inhiWP#TH3% he abnormal growth of cells, includi nnggEﬁﬁ)ﬂaﬂg |
transforned cells, by adm nistering an effectlssve anount of a conpound of
the invention. Abnormal grow h of cells refefsto cell growth independent
of normal regul atory nechani sms (e g loss of contact inhibition). This

i ncl udes the abnormal growth ‘%) 9:% cells Rtumits) exRtessing an
activated ras oncogene; (2) p3 L |I}‘h whi cl; einis

activated as a result of onco agdon of B (3) benign and
30 mal i gnant cells of other pioli fer tld/e di seasep i ch aberrant ras
activation occurs. Furthernor esn sugge ; ature_t hat
ras oncogenes not orf®WVItorts buteflt o Iﬁh\zrowrh o) n—ri Vi a

direct effect on tunor cell g t al so i ndj .e. by

‘facilitating tunor-induced anglggnﬂe§¥s (Rak. J. Eghcer Resear ch,
55, 4575-4580, 1995). Hence, pharaaﬁploglcally targetqkﬂg mut ant ras 35
oncogenes could concelvably suppress” solid tumor growth in vivo, in part,

by inhibiting tunoy-indyced esi 97/ 21701,
PCT/ EPO6/ 04515 - 1747 ?‘ﬁ g‘?@i"@ﬂﬁg g‘p‘?'ﬂ(ﬂ%&’ ALRBsLiaR Al BTeYia g
tunor growth by ad@)nwherein Wit aniappropriase leasing groupisuch aSanrowmlndrabnﬁ with@n

present inventispn, miean@maiyiaat&ﬁfoff&mma (RN acici id pBfdrh _ Ebrswhﬁg lme a
human) in need of such e “ﬁF‘B# tgartl cul th| s |o a
net hod for inhi bi tﬁ"f?&“ g’tm )i ﬁgf%an(gg}%?lgg

oncogene by the adbasmslshaabut!lrkﬂ@ﬁmand%lb$0a9mﬂv«§d¢nb@\mﬂtmﬂ°dﬁ@ !@mnpgifnusula)f
th? Presfné ![nventggp Aﬁibﬁgﬁ)hﬂﬁe&ﬁoﬁgimaﬁfﬁ%hﬁﬁnmﬂaﬁoﬂymhh@dﬁveﬁc R8s are
- no imted to cancer ocarcin rea g.
ancreat i o car ¢i noRErEIL R by deByae can & ARven HEREP RN AR
col on cancers 1. ghasamtmrdeﬁlahom‘mnﬁrfnms artgu@\m functippal geounhpansforpations.
adenocar ci noma and col on adenoma) hemat op0| etic tunors of 10 Iyrrph0| d

| i neage (e.g. acute ly hg VRic | eukeniBd, B—ceII Iynphgg* rki%t' s
| ynphoma) , nyel oi d | gak@m ]F éRs Ie)u|k§nrk
R

(AML)), thyroid follicu
of mesenchymal ori gin,(e.
mel anonas, t er at ocar ¥

skin (e.g. ker at oacant hQma
R-0” °N

cancer,

) o) | : an

The intermediate nitrones of formula (VI) may be prepared by N-oxidizing quinoline
15  derivatives of formula (XII) with an appropriate oxidizing agent such as, for example,
~ m-chloro-peroxybenzoic acid or H>O» in an appropriate solvent such as, for example,
dichloromethane.

X X
5 (VD)

Said N-oxidation may also be carried out on a precursor of a quinoline of formula (XII).

20
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15 carci noma, Kkidney carni noma, ovary carcinoma, bladder carcinoma and

epi dermal carcinoma. This invention may al so provide a nethod for
inhibiting proliferative diseases, both benign and malignant, wherein ras
proteins are aberrantly activated as a result of 20 oncogenic nutation in
genes, i.e. tweoramepene itself is not activated by nutati onPEHERH04S1S
oncogeni ¢ nmutation to an oncogenic form wth said inhibition being
acconpl i shed by the adm nistration of an effjgctive anmount of the conpounds
descri bed herein, to a subject in need of such a treatnent. For exanple,
the benign proliferative disorder neuro- fibromatosis, or tunors in which

ras i s activated_due to erexpressi an of ? rosine kinase
oncogenes nay beT'i“?ﬂ‘?F’HPF ?}J gﬁé ﬁ’g’p%sf’af%em?tﬁ??‘ 'Sﬁ'vnll—%%ce t he
present inventi ocnmbmodxﬁefennﬂlaeﬂbwarpwmdlam of formulr &V )icmrmmech@eswf
medi ci ne as wel |fo@x§ufar(ﬁll‘¥§ﬁ‘deh) hﬁeaaagsmgedﬁc&ﬁp&uaamﬂfaﬁma)gor the

manuf acture gf a medi canent for treating one or nore of the above nentioned

diti 30 f th t W
hol'o yai so s halh mmptds of IR i SomPor ot bael a JIEGR, D V) S
view of their usstrabgapitaenatioltheit SmPtps: Gy siqreagenic Rentey My de Preset iR @52 Sy

be 35 for nul at gghfigifaioy.ar i ous pharmaceutical forms for adm nistration
pur poses. To prepare t he pharnmaceutical conpositions of this invention,

effective a nt

Form  as t hotthc: Tieodbhds Gitortuf AR rea d “@?;‘?‘?‘r?%{’%‘@?hg"%’é*&f%%

phar naceut i cal | ygqeeélprmmc e&msafenmpeﬁrse‘arthcer sepggjed fromong gnother

PCT/ EP96/ 04515 - foltowifigyari-krtotvnresulition peacedirys. The ravemic cbarpomtisof fopmulal(h nfayr m

of preparation dgsifs a%ﬁ% Wﬁhgosaemf}% ARWHRD aE&(ﬁll\?/ltha%lrtable

conpositions are desir in unitar ormsurtab T’f{:')re or
adm ni stration ofhiral %ﬂr%galaﬁ‘?mﬁé‘r‘%iﬂ‘éﬂ’é‘&ﬁip seguerly s fx grample, by
injection. F§ exNtiveor frda:noriaiaaqﬁtalligubhanci:thapnnnbma'sarerllbmtedkhed:cﬁsagg dialim

any of the 5 u CO,PK&W %ﬂ&t a%@laﬁﬁﬁg mREn@fH?r'n?&etﬂe n&%f fdrila

exanpl e, water, 8 l1ke 1n the se of oral
Iiquid preparati Ghinvelyesliguid chrematogr “5“%&‘6'&1 s‘%‘l"Pergasﬁnﬁa‘ BYGt i ons; or
solid carriers sgefoéienidallyddoarric forparnmy a]sabéﬁnsnvcﬂ frbmrtb:mdmspobdmglpm

disintegrating aggm 3&@%%&%%@&@2 SalPllobided G| €S
and tabl ets. Because 0 eas‘e_ {1 {at | Q J et and PESAH es
20 reaction occurs stercospec ically. ly1 a specific stcrcmsomcr is desi
compound will be synﬂlcsxzcd by stcreospccxﬁc methods of preparation. These methods

will advantageously cmploy enantiomerically pure starting materials.

This invention provides a method for inhibiting the abnormal growth of cells, including

25 transformed cells, by administering an effective amount of a compound of the invention.
Abnormal growth of cells refers to cell growth independent of normal regulatory
mechanisms (e.g. loss of contact inhibition). This includes the abnormal growth of : (1)
tumor cells (tumors) expressing an activated ras oncogene; (2) tumor cells in which the
ras protein is activated as a result of oncogenic mutation of another gene; (3) benign and

30 malignant cells of other proliferative diseases in which aberrant ras activation occurs.
Furthermore, it has been suggested in literature that ras oncogenes not only contribute to
the growth of of tumors in vivo by a direct effect on tumor cell growth but also
indirectly, i.e. by facilitating tumor-induced angiogenesis (Rak. J. et al, Cancer
Research, 55, 4575-4580, 1995). Hence, pharmacologically targetting mutant ras

35 oncogenes could conceivably suppress solid tumor growth in vivo, in part, by inhibiting
tumor-induced angiogenesis.




10 represent the nost advantageous oral dosage unit form in which case
solid pharnmaceutical carriers are obviously enployed. For parenteral
conpositions, the carrier will usually conprise sterile water, at least in
| arge part, though other ingredients, to aid solubility for eyaiRpRwssi8By be
I ncl uded. 1nj eé’f’&ﬂ?’%"gol utions, for exarrpl e, may be prepared in which the
carrier conprises saline solution, glucose solytion or a mxture of 15 '
saline and glucose solution. Injectable suspeﬁ | ons may also be prepared |n

whi ch case appr opr te liquid carrjers, s nlg ent
be enpl oyed. In th R R L ’Jfﬁ"l?td? fin é\ﬂﬁ%? g*'ngm sitsgch
the carrier opti oneffdzo}wcmnwnt gtascompoundofrthe prewnmmm@n.ﬁg aa@uws c&&ﬂﬂﬂ’émﬂ'&

suitable wetting aggRimor®piri |a)gm hﬁ\é‘éﬁdﬂéﬁ&h rfdatnﬂ@blla padidiilir, hSn@htieny
nature in ninor pro orfions ic i ves not
si gni ficant del et eP S%F‘FQH‘W B‘hftﬂténgs ?ﬁmwgb d“’gﬁ‘a %ggﬁ%gﬂ’fvﬁ%’ifl tate

t he adni ni st r at3 ononamgeriedyshe administfation nban dffecting| apfount qf(ghe qempprnds atthe present
desired conpositi OfRendbne R M&ﬁ:ﬁ@@%dmﬂayhﬁ iadpited] &kafeeféunﬂnea%umgs

ways, e.g., as a transder at ¢ ot-on, .as an oin

‘especi al |y advant aG¥GeR %E&ﬂﬁf"gf‘@? '%@SFQWEWI(?&P@B“BW&FWE‘QWF%C&I” for
conposi tions in doesmepleexotrifeqrancréaic ceeinome], celdnancess (eg. icoloregtabicaiinomas, such
uni fornity of dosag@fmmm&mwéﬂmﬁ&nwmd& ahaeonw%fnmoﬁau&nmam:

clains herein refers to

si cal | screte. yni,ts, suit easu
dosages, each Mfhit!t m“f’ﬁﬁ 1E HmRHOCYRS ‘Hﬁmgf ﬁglf'm h"i‘tfr edi ent
cal cul ated to pr odiymephbine), d'eyeliotdelehkehms@emlaﬁétwnyelogeaeusdgﬂcamm:ﬁm)l

the required phar r&m!ula?e&&eﬁﬁ\ya&ﬁm&&%yfe&mﬁem@mﬂ&s aﬁhssemmm are
tablets (including scored or coated gb S I es é){g 30
packets, wafers, i RP&R{&E fProsarampynd rig melagomas, it {iromad

t abl espoonf ul s andneéureblasidess, glivthas dgnigg atreor oﬁ!hetskpll (es keraspasehithomasydecast

skilled in thejrt caeibfla G} YariRbRs, Bviky chidMofb, tddeN QrciiBRii tind bhigdnkih €
test results presented hereinafter. I'n géneral it is contenplated that an

effective amunt w6¥FE°B® 35  from 0.0001 ng/ kg to 100 ng/ kg body wei ght,
and in particular from0.001 ng/kg to 10 body weight. It may be
appropri ate to adnmiThisdnventionoay alspprovide 2169 0%1 "!ﬂhﬁ’mft iferatiyn diseases.othe

sub-doses at appr opesigh sudinHlighang whefelli rais Bromsits drd Ebelitly aSﬁi’aﬁEdSanresultoN\O

97/ 21701

219- doses mayz% e chfo%qué{nggn?i%m BEnes, i £, the the ?';sm gene it itself i is not acn\,D g& bglggﬂugﬁ Ba g
0.01 to 500 ny, an@nGageniamulaton t9angneogeRjc fampwith Fﬂgd wbmn.b& oe ergmalished by e
unit dosage form aqinistrAtontofan gffdctive amount of the compounds described herein, to a subject in

need of such a treatment. For example, the benign proliferative disorder neuro-
fibromatosis, or tumors in which ras is activated due to mutation or overexpression of
25 ryrosine kinase oncogenes may be inhibited by the compounds of this invention.

Hence, the present invention discloses the compounds of formula (I) for use as a
medicine as well as the use of these compounds of formula (I) for the manufacture of a

medicament for treating one or more of the above mentioned conditions.
30

Some of the intermediates of formual (XIIT), wherein W is halo may also show farnesyl
protein transferase inhibiting activity.

In view of their useful pharmacological properties, the subject compounds may be

35 formulated into various pharmaceutical forms for administration purposes.
To prepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixwure with a pharmaceutically acceptable carrier, which carrier




5 Her ei nafter "THF neans tetrahydrofuran, "DIPE' neans diisopropyl ether,
"DCM' neans dichl oronet hane, "DMF' neans N, N-di net hyl f or manmi de and " ACN'
means acetonitrile. O some conpounds of fornula (1) the absolute
stereochem cal configuration was not experinentally determned. In those
cases the steMQ¥WMMIcal |y isoneric formwhich was first i s of GI/ERP6/04515
designated as "A" and the second as "B", 10 w thout further reference to
t he actual stereochem cal configuration. A -Breparation of the

i nternmedi ates Exanple A 1 1la) N Phenyl -3-(3-chl orophenyl) - 2-propenam de

(58.6 g) and pol ydyasiewowide varistylofforms depéiding)on wer forns bf prepadatiab déied orr | C
overni ght. The pr

guant . g() 4-( 3- Eh “ﬁlo%aen Igﬁg&w %Q Ecaf “m?qng;dfléo clkdr?g IR? mt%‘} ﬁésgé .
1b) I nternediate S(“Iab&f) I’{“&Tf1 yofor W@WEB’@}%G‘FWI%WWO% Y pr Wm‘ml
pol yphosphori c aGhﬁc:(dﬁB@oﬂéxaﬁ@[cemé‘]ﬁt}faﬁﬁgithatorﬁrkﬁ{tﬁh{ k@r&labsaﬁdemui@ of fike

m xture was ur e at e
was washed Wlp? b e?‘lﬁn{i{g&m%%ﬂb& % 31(%3{ tgﬁ}ﬁ%ﬁ ﬁm}ﬁbﬁg{gﬁ g‘é

in DCM The or garﬂﬂé 3lcoh %‘F\ﬂﬁ ql liyid prepatations fug 4s 3&%“3‘0"5'
evaporated. The Lohximmdmtunbnssdrh))‘xdcmmmhfscmmgrsams( keolin;, silica

el (eluent CH en § r
Practions vere copianSpinded uhlostahEbhesi %ﬂﬂg;?l?éé{ e e of iy, s,
CHerr]C[err]/ cmpesulqsm blets, Bwaym fibpireasegn agm )srsuqrmtablzg and capsules
fihlborobenigzllg[ 4-1€ &himéﬁﬁhanavdn}agemﬁoem dysdpeount foid, 16l whithassgaiad (i nterm

e
addedngropvvl se. atpr roogﬁq'fﬁ%&)%rﬁg ure &{V(g)&gﬁs{é}’?o#d;r#& (%? &B.Rg.gfc%ﬂf?o&?gnsﬁlg%ﬂrﬁ?%
g) in brombenzeryd l@MYﬁPwpammkewwxvm lv\bggesnartrm@tshaﬁhewx[eéwmsco aid
overni ght. The nisshubility fof Bxdnipid, @y be irciuded. lidequbledolutions3 €or cxﬂﬂﬁle.bﬁ@llfel ed

ith NH OH. ACN
and 111 er ed of W%ﬂ?dé‘é Y Haltte B L mid\GpuiE, (iGse bR 6Lt B
yi el di ng 24 ¢3( 9Zalingandglycpsssolution. Injecizhly WReasionsdpay Ao ahewepe@dﬂwwhcase
CHerr]CJ[err]/ Gﬂbﬁpﬂhﬁlﬂbﬂﬂl&‘ﬁnmﬂ ﬁhpimﬁgg ZgeBts gndthe like may be employed. In the

(interm 100y sorpishols s qﬁﬁﬁw St AR, L8 Sife: Gilon ’?é?@b‘f%“c
i nt er medi ate ( 1- PER¢EAYORenhapcing st ang/or 2quihl %Wﬁ‘ﬂm %ﬁﬂ‘bﬂl"&"?l&' ngd ggith; |,
t et rahydr of ur an (sditsblerddditivesiofamg natoretiy diinne prbportibAd)\jvhich @8ditives demdt dabhe a

m xture was 9l rreggy tr&féfeéxb fé&ﬂ&&l{e"shﬂv 48 hflives fia Y m??@&lé&&nﬂ‘iﬂﬁmﬂﬂded
and the m xture was cant fga I C axer \ga
_ to the skin and/or may hel 1 for preparing the desi compnsmons These

compositions may be administered in various ways, €.g., as a transdermal patch, as a
spot-on, as an ointment. It is especially advantageous to formulate the aforementioned
pharmaceutical compositions in dosage unit form for ease of administration and

25  uniformity of dosage. Dosage unit form as used in the specification and claims herein
refers to physically discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingredient calculated to produce the desired therapeutic
effect in association with the required pharmaceutical carrier. Examples of such dosage

unit forms are tablets (including scored or coated tablets), capsules, pills, powder
30  packets, wafers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and
the like, and segregated multiples thereof.

Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that an effective amount would be
35 from 0.0001 mg/kg to 100 mg/kg body weight, and in particular from 0.001 mg/kg to
10 mg/kg body weight. It may be appropriate to administer the required dose as two,
three, four or more sub-doses at appropriate intervals throughout the day. Said sub-
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-20- with water, dried (MgSOerr]), filtered off and evaporated till
dryness. The residue was purified by colum chromatography over silica gel
(el uent: CH[er‘rle)cﬂ l"zerr]/CH[err] O/ NH err] OH 99.75/0.25/0.1). ddpeieoesis
fractions were @ ed and evaporated, yielding 12.3 g (75% of

6- (4-chl or obenzoyl ) - 4- (3-chl orophenyl ) - 1- net hél -2(1H) -qui nolinone; np. 5
154. 7[err]C (interm 1-d). In a simlar way,-iBut starting frominternedi ate
(1-b), ()-6-(4-chlorobenzoyl)4-(3- chlorophenyl) -3, 4-di hydro

1- net hyl - 2( 1H) - quiloses mapibe farmutaedis mnxeyomfweﬁm%mpﬁwwnﬂxoﬁl 7300 mg,
Butyllithiumin hﬁffc?ﬂ%a.ﬁﬂtuﬁrm nghe 20Pmilof ackie ntgddﬁdnﬂémmeagafmmZO[ err]C

under N2 to a solution of br ono- 4- ( 3- chl or ophenyl ) - 2- net hoxyqui nol i ne
(6.7g) in THF (6Q_m. p e mxture was stirred at -20[err]Cfor 30

m nutes. A soluti yl -1H i m _dazol (4-chl,or ophenyl ), anone
(3.35 g) in teirahl,%ml@ftetéﬂ'lﬁwam ‘Pﬂmér"é%@-d%ﬁ ‘28*["@2 "8“1% l&&e ] and
the m xture was sticaissdiciiéromemane], tDMET ahause\wahmetrhgelfomghndc dd'ACNYI meansvas

added and the m xt ic layer
was dried (MgSOH4) ageft?q' eré:%)%&?'?%"% Wﬁ‘?ﬂ%’ é%%gxéﬁSTue aé/argagurlfled by

col um chr omat ogr amﬁgumm Wa§ Nqt gxpegEren ined. In those cases the stereochemically -
CHerr]d [err]/ CHﬁ@hrehmthmr\]/ﬁﬁr&w@ it Yesigraedps A &ndah¢ scoomd ase'BE,

col l ected and QF at é’%‘] err]-(1-butyl -
1H i m dazol - @ 'E‘ “t?ﬁ’ilhc?)( #} %tﬁf &15(- rophe n‘?i%mﬁ I{2 met hoxy- 6- quin
oline- 20 rrethanol (|nterm ) . IeA33a) Butyl I'ithium (30. 1n1) was

added slowy at - P8EH = St of N, N-di net hyl -
1H i m dazol - 1- sul Bx __@_13_@3;(8 4 g) In tetrahydrofuran (150 nl) and the

m xture was 25 I : Lp fe id ane
(8.1 M) was addezﬁl?iﬁﬂt}hgi3-(;-@1[1 ﬂ&gf@ ra?eﬂnﬂé gg'?hgmw%g u?ﬁeéfde%ched
20[err] C. The 1#i xt@fQelpare 'Hlﬁééﬂ ® overmight BG“%EWH‘F%%% Tm) was
added, the mi xtur Epmﬁsamim yicldihgguant.7 8f) ek (3tabldrophenylirdfr-dibygo-3( vasinoligonee ac h
-15[err]C Them cooled again till -78[err]C a solution of 6-(4-

chl or obenzoyl ) - 1- 5§ heny none S

t et rahydrof uran ( gﬁ’ 5"'"3?5}‘) @a@ (%%&4%% S %&"ﬁe’g 2% an&]POIYI?hocPhtonF Ao e
tenperature reachdd8®g) were itred i 40IC fondBhouss Thy tixsureseas pawed inte icadvatsgand t h
ethyl acetat GFPThef IR Orﬂc%&i ;n\ﬂ@%m‘é oSttt d (WS, theh Wik eslued NHROH

Vi el ding 26 g (LOCB spd mherpies B T “S:L%“xtr%hﬁ@éé PAEDa b o O
0x0- 4- pheny! - 6- quievepdramgd. )ﬁ;edtmnm pyifiednby] mmhmatqgrmhwmw;cg Behyfelpent 1y
: CH3Cly/CH30H/NH40H 99/1/0.1). The pure fractions were collected and
evaporated, and recrystallized from CH2Cly/CH30H/DIPE, yiclding 2.2g of ()-6-(4-

25  chlorobenzoyl)-4-(3-chlorophenyl)-3,4-dihydro-2(1H)-quinolinone (interm. 1-b,
mp. 194.8°C ).
1c) Bromine (3.4 ml) in bromobenzene (80 ml) was added dropwise at room
temperature to a solution of intermediate (1-b) (26 g) in bromobenzene (250 ml) and the
mixture was stirred at 160°C overnight. The mixture was coolcd to room temperature

30  and basified with NH4OH. The mixture was evaporated, the residue was taken up in
ACN and filtered off. The precipitate was washed with water and air dried, yielding
24 g (92.7%) of product. A sample was recrystallized from CH>Cly/ CH3OH/DIPE,
yielding 2.8 g of 6- (4-chlorobenzoy1)—4—(3-chlorophenyl)—Z( 1H)-quinolinone; mp.

234 .8°C (interm. 1-c).

35 1d) Iodomethane (6.2 ml) was added to a mixture of intermediate (1-c) (20 g) and
benzyltriethylammonium chloride (5.7 g) in tetrahydrofuran (200 ml) and sodium
bydroxide (10N) (200 m!) and the mixture was stirred at room temperature ovemight.
ethyl acetate was added and the mixture was decanted. The organic layer was washed

ALE

R T TR A T R T R N TR R L




35 I m dazol e-1-sul fonam de (interm 3-a). A mxture of internediate (3-a)
(26.9) in sulfuric acid (2.5 mM) and water (250 m) was stirred and heated
at 110[err]C for 2 hours. The m xture was poured into ice, basified with
NH err] OH and extracted with DCM The organic | ayer was driedm(l\/}g)SO@s
filtered off woen@1®I/ 21701 PCT/EP36/04SI

PCT/ EP96/ 04515 -21- and evaporated till dryness. The residue was purified
by col unm chromat ography over silica gel (el2fent:
CHerr]C[err]/CHerr] O/ NH err]OH 99/1/0.2). The pure fractions were

coll ected and evapi %ﬁddnyd QU gBOy), ficdedpf{ sniyapwkated till dryness. The residue was

()-4-[(4-chlor op Qly io silica I(eluem CH,Cly/CH 0H/NH4
) oxo- 4 phenyl - fi petbhe %@Fﬁ’}f*‘ 7 ?
gu??gngmpggnzl! nt I no tg gctign Yl-fﬁ (:ép&a %‘niglﬂﬁégl 5 1r ogm

tenperature to t ha7e%y bf em@mmdae:(za,a) M()-chlﬁ'uphcnym UmtthaZ(lHD-qnmehhma;dnp
refl uxed at 49[erf§4g E\’(ﬁﬁéﬂngétd The sol vent was evaporat ed till 10

g][ y? )GSZ_ The pr dll:lca:[ similar »\lajay,ebut startirr]\thlronlc 1lrjlgetnnh§({1atg a- é), ("‘3% 24 chlo ll’e?‘lz‘;jll "9(3' 0

(3- chl or ophenyl ) - éhisreplieyyh-8:4t dihydfe-tabeilyy {2 Eyquinolinéue (raermy 1 -d}wvgsprepated3- y i ) e
thyl]- 2(1H)-quinolinone hydrochloride (interm 4). Exanple A5 15 a)
Tol uene (1900 ni )ExempleA2rred in a round-bottomflask (5 1) using a water

separ at or. (4oChInﬁ e i hedatd (clrmmemﬁs)rﬁw@wmmd@meg} mumﬂngm
port omu se. 570l GG L0 ot Bl L
stirred and refl uu@dhmrxnnsms;mdaﬁ%ﬂ G fr g8 minutess Aoslyinnaf “‘!hyf‘r esi due
was di ssol ved i ntgnigizoys- mm&&ﬁﬁ)maﬂﬁowm)ﬁm&mmmamnn was added
o] COLer ) 109 A o 2 R N 450 950 ol iy, wase
stirred in DIIBE, whsaddedahdghe mixtnte was eXractod W ugﬁwlzpsftéﬁcr]'l‘ewzamﬁw?@as dried
3(;' el d: ng 2?5 ? (9@%%909fﬁ1&r4d4)fﬁdihQWW!%2cs(dﬁemabpmﬁﬁeﬂrbylc))lunﬂ:, 3-

i oxol ane (interm . gﬂ@ﬁﬁ?

(3-net hoxyphenyl) %WEQV&Q?WW&%@@@C% % mtlgrrpe ture
to a sol ution of W@FW“FG”&B“@ZB"@‘PW‘W#&WSIZ5(&@9"*\1‘&) éﬂ%&tf"ng ‘?Hﬁ't ure
was stirred at r opm,ﬁaﬁmrsaywms-emefuphgiyl)-uwmmywdadhoxybfeqmndmp| tate
was filtered 2aff g coI d nmet hanol and dried. The product was used
wi t hout further pun?lc i on y| elding 30 g (90% of

5-12-(4-chl orophegxﬂ% éL 3- di oxol an- 2-_y|]-3-(3-

3a) Butyllithium (30.1ml) was added slowly at -78°C to a solution of N, N-dimethyl-
1H-imidazol-1-sulfonamide (8,4 g) in tetrahydrofuran (150 ml) and the mixture was

25  stirred at -78°C for 15 minutes. Chlorotriethylsilane (8.1 ml) was added and the mixturc
was stirred till the temperature reached 20°C. The mixture was cooled till -78°C,
butyllithium (30.1 ml) was added, the mixture was stirred at -78°C for 1 hour and
allowed to reach -15°C. “The mixture was cooled again till -78°C, a solution of 6-(4-
chlorobenzoyl)-1-methyl-4-phenyl-2(1H)-quinolinone (15 g) in tetrahydrofuran (30 ml)

30  was added and the mixture was stirred till the temperature reached 20°C. The mixture
was hydrolized and extracted with cthyl acetate. The organic layer was dried (MgSOy),
filtered off and evaporated till dryness. The product was used without further
purification, yielding 26 g (100%) of (+)-4-{(4-chlorophenyl)(1.2-dihydro-i-methyl-2-
oxo-4-phenyl-6-quinolinyl)hydroxymethyl]-N N-dimethyl-2-(tricthylsilyl)-1H-

35  imidazole-1-sulfonamide (interm. 3-a).
A mixture of intermediate (3-a) (26 g) in sulfuric acid (2.5 ml) and water (250 ml) was
stirred and heated at 110°C for 2 hours. The mixture was poured into ice, basified with
NH,4OH and extracted with DCM. The organic layer was dried (MgSOy), filtered off




met hoxyphenyl ) - 2, 1- benzi soxazole (interm 5-b). 30 «c¢) Interm (5-b) (30
g) .in THF (250 m) was hydrogenated with pall adiumon carbon (3 g) as a
catal yst at roomtenperature for 12 hours under a 2.6 10[err] Pa pressure

in a Parr apparatus. After uptake of Herr] (1 equivalent), t t
was filtered tMUFH®Relite and the filtrate was evaporated t'{el%{ﬁggr@'lﬁgszs

The product was used wi thout further purification, yielding 31.2g (100% of
( 3- met hoxyphenyl ) [ 2- ami no-5-[ 2- (4-chl oro- 35-21-

phenyl) -1, 3-di oxol an- 2-yl ] phenyl ] met hanone (interm 5-c). d) Acetic
anhydride (13.9 niandesaposetediiil] drgneas. SHheuesidne ves pimifiesibyico TONBHOEPaphy OVey
tol ;Jene (300 m) %ngéa?mta(e{ﬁ}:e&g m&msﬁﬁmﬁmmmet Tt pte frattiods Werdicliectede
m xture was evapor at.e | ryness, a r C

further purificatiBfevinomet H&Y&ngsi@gggl/@ﬁ 6%—19-&3-&lo%ﬁen%?ﬂz-\ﬁ'ih&g%-ult-methyl-
PCT/ EP96/ 0451 5 - 22ox@é-phenyl-6-u0ipolinydfhydroxymethyl]-N N-dimethyl-1H-imidazole-1-

N-[ 2- ( 3- met hoxybenggghamide lidefndt308)! or ophenyl ) - 1, 3- di oxol an- 2-

yl ] phenyl Jacetam de (interm 5-d). e) Potassiumtert-butoxide (33 g) was
added portionw se @t _roo ,tenperature to a solution of interm (5-d) (36.4
g) in 1,2-dinetho 350 m) and the mxture was 5. stirred at room

t enper at ur e over ni gompouné )13 g} wasaddedat reprt emperatreta chienyl ehlenided 2Hmbh TivcM

The organic | ayer maurélivaesirfelytR{¢huxddiat wcwﬂafgi:;.aMs&yaﬁ%awfozmeh kill
Oy pes e B0 ot St eautt bAiUtba Lihdl lroR ok, faing oY Beia. 0
phenyl ) - 1, 3- di oxol @rehlorgphenyl)-{-mephl-brb (b meshyipheryD1l-f4-maethyidH-prored-30batbslm
5-e). f) A mi xtur exo)-hithQindne hyir6chidridd Gglerh)HC! (3N, 400 nl) and net hanol
(150 M) was 10 stirred and refluxed overnight. The m xture was cool ed and
filtered off. The precibikate was washed with water and diethyl ether and
dried. The product Sd without further purification, yielding 27

(94% of 6-(41enl & TewenedyPOQmb was sHirrad s § pvedpryom Saskip Dpsing 3wt sigparator.
(interm 5-f). g) (AMChiybphenyl)daitfoph&fil)meihanee (250 avas added pottinpwise) pofoluene-

interm (5-f) (7.8 ni Md?ﬁ@z%lﬁas ?bhﬁﬁtws;?é &ieg%i;&htz@ﬁ' g?wﬁ out
(2.23 g) in THF ( B rﬁ?-_an sodi ym hydroxi de (400 T m Xt ure was.
stirred at room t SRBRCINIFRuLe.fIhe myxtuRs yas stirxd ag ’Wd’qé‘e‘g Hg%?‘%fﬁ%l é°i’(ff%t“(5‘l‘e
was extracted w t levapdmed. Thetesitiee washiissolverhintoosthyh yeetaieéid) ahdi veashedMyls©¥ith 2

filtered, andahhe %%moﬁ.vﬂﬁ% fayed B8s de! @,%wmﬁi)fﬁlﬁ%%dftﬂeasr‘
~silic : 09 . ed

raot | ons. vere. 20 OV EYRREITHHESEH VRS HIp et = ded g, |
g (90% of 6-(4-cHDE.@dous)lyjelding 265 g (91%) of 2-(4-chlorophenyl)-2-(4-nitrophenyl)-1,3-
dioxolane (interm. 5-a).
b) Sodium hydroxide (1 6.4 £) and (3-methoxyphenyl)acetonitrile (20.6 ml) were added
25  atroom temperature to a solution of interm. (5-a) (25 g) in methanol (100 mi) and the
mixture was stirred at room temperature overnight. Water was added, the precipitate was
filtered off, washed with cold methanol and dried. The product was used without further
purification, yielding 30 g (90%) of 5-[2-(4-chlorophenyl)-1,3-dioxolan-2-y1]-3-(3-
methoxyphenyl)-2,1-benzisoxazole (interm. 5-b). '
30 c¢)Interm. (5-b) (30 g) in THF (250 ml) was hydrogenated with palladium on carbon
(3 g) as a catalyst at room temperature for 12 hours under a 2.6 105 Pa pressure in a
Parr apparatus. After uptake of Hj (1 equivalent), the catalyst was filtered through celite
and the filtrate was evaporated till dryness. The product was used without further
purification, yielding 31.2g (100%) of (3-methoxyphenyl){2-amino-5-[2-(4-chloro-
35 phenyl)-1,3-dioxolan-2-yllphenyl}methanone (interm. 5-c).
d) Acetic anhydride (13.9 ml) was added to a solution of interm. (5-¢) (31.2 g) in toluene
(300 mi) and the mixture was stirred and refluxed for 2 hours. The mixture was
evaporated till dryness and the product was used without further purification, yielding




( 3- net hoxyphenyl ) - 1- net hyl - 2( 1H) - qui nol i none (interm 5-g). Exanple A .6 a)
3-(3- Chl orophenyl ) -5-[2-(4-chl orophenyl)-1, 3-di oxol an-2-yl ] -2, 1- benzi soxazo
le 25 (interm 6-a) was prepared anal ogous as internmediate (5-b). b) A

m xture of internmediate (6-a) (30 g) in HO 3 N (220 m) and net hanol (165
m) was stirrwees1m00[err]C for 5 hours. The m xture was pREFEEPHBBS | ce
and basified with NH3 (ag.). The precipitate was filtered off, washed with
wat er and diethyl ether and dried, yielding224.9 g (93% of |
(4-chl orophenyl ) [ 3- (3-chl orophenyl ) -2, 1- benzi soxazol - 30 5-yl ] met hanone
(interm 6-b). The4yQooss of\/\nsul@%ﬂi@!x&ism&yﬁ-wqﬁk%hl héryDat, 3-aidxolan-2-
Butyllithiumin hﬁxl?ﬁ?lﬁ % ded slowy at -70[err] C under N err]
flow to a sol uti gHP yacﬁﬂ?["l\ ‘e (1.31 g) in THF (30 m). The .
m xture was stir ue)aﬂotaasmmm:émto}t@e(ﬁrg)msnﬂd@mesion@ﬁﬂe@rmmi tenperatgietame (2. 7

n) was added. T'Q&uﬁbﬁ%ﬂiﬁt@nﬁ‘@idﬁbkq\ég@n i Q-dﬁﬁétﬂbiﬁmlﬁé e‘sso}rﬁ; a'fh'&q}:&rﬁ&hﬁg whao
-70 C Butylli h| um was adde

t|rred
at -70[ert]C ROO e A i Sk il ke iz g oS
-70[err]C. A soI IRCM rTheforganicdayee wasdried((8gSD4), filered offi and Tipofated tﬂlic;tymas

added. The m xt uaﬁemuawae usd withont/frther pafifiéiioh] grwaﬁ 43%@&[iw4iaﬁbabzed

th t t
PCr Epog! 04515, | PEwy nﬂ%@éﬁfﬂ?-éaﬂl@f%msﬁgmhenxlg R olinone et )
filtered and the t)sblmmure uﬂwm@m)r(éiiglim HCI€3Ne400dub atdmethggol (EO nwas | ed

by col um Chr? vemigHt aTHESh ﬁx?é“ﬁ‘srﬁooledandfilteredoff The cipitate
CHerr]dJ[err]/CH gre

err O—VNH[err nd
2- pr opanone/ di et H{?F é-%'}?gﬁ”‘ hﬁ?éer] eﬁeﬁ'ﬂﬁ ga gqu %P@E“%f“fas éﬁ?& “ﬂwf’%‘d
yielding 1.5 g (Z@ther ptinf(c.)m@, y@mm-g 27g (94%) of 6-(4-chlorobenzoyl)-4- (3-methoxyphcnyl)-
chl or ophenyl ) - [erzﬂ yplerr]-(1-nmethyl-1Him dazol -5-yl)-2,1-

SZZZAZSESZSLGSO#Y‘MQ éﬁ@tﬁdﬂz‘veﬁ%ﬁs}m oh ok iy (v (B eb s
THF (300 ni ) 15Theristhylammeniwashiotids (BXEAE) (223 8) insFHBE (8@tml) and sodingChydioxideess
The rn'xture was m%esmytmramkﬁ?ewmwa%&hwn e f5rQ 1Rfuksl WaterhlaT €d

over celite, wi.th eth ac ted. .The or | ayer
was dr| ed (MySq 5#%”891" 'T'é‘t"g’c?“é\éﬁ hﬁ&‘@'ﬁ? 613\73 StaE W %&em éue
was purified by ¢MgSw, §h¢r9¢rm@gnca¢h9ntmpva§mtq§aﬂgretes-(im waspurified by flash

CH err] O [ err]/ CidbRrinlchidged; %Qi?;éa? (clucADIDEM 100%)1The débifdddtabions wvefe J

ot S nfzﬁamf‘eg«élaﬁmﬁév WVf%‘ﬁJéﬁé? w?hw%’ié%%#ewm%% chiombepayl)d-
B

6-d). (3-methoxyphenyl)-1-methyl-2(1H)-quinolinone (interm. 5

Example A6 _
a) 3-(3-Chlorophenyl)-5-[2-(4-chlorophenyl)-1,3-dioxolan-2-yl}-2,1-benzisoxazole
25  (interm. 6-a) was prepared analogous as intermediate (5-b).
b) A mixuure of intermediate (6-a) (30 g) in HCI 3 N (220 ml) and methanol (165 ml)
was stirred at 100°C for 5 hours. The mixture was poured into ice and basified with
NH3 (aq.). The precipitate was filtered off, washed with water and diethyl ether and
dried, yielding 24.9 g (93%) of (4-chlorophenyl)[3-(3-chlorophenyl)-2,1-benzisoxazol-
30  5-yllmethanone (interm. 6-b). The product was used without further purification.
c) Butyllithium in hexanes (10 mi) was added slowly at -70°C under N2 flow t0 a
solution of 1-methylimidazole (1.31 g) in THF (30 ml). The mixture was stirred at -70°C
for 45 minutes. Chlorotriethylsilane (2.7 ml) was added. The mixture was allowed to
warm to 15°C and cooled 10 -70°C. Butyllithium (10 ml) was added slowly. The mixture
35  was stirred at -70°C for 1 hour, allowed to warm to -15°C and cooled 10 -70°C. A
solution of intermediate (6-b) (4.9 g) in THF (60 ml) was added. The mixture was
stirred at -70°C for 30 minutes, then hydrolyzed with water, extracted with ethyl acetate




15 B. Preparation of the final conpounds Exanple B.1 1-Methylim dazole
(4.69 m) in tetrahydrofuran (100 m) was stirred at -78[err]C A solution
of butyllithiumin hexanes (2.5 M (36.7 m) was added dropw se and the 20
mxture was stirred at -78[err]C for 15 m nutes. Chlorothiet pyrapberasis( 9. 87
m) was addedWh¥/AWY ni xture was brought to room tenperature. The mxture
was cooled till -78 C, a solution of butyllithiumin hexanes (2.5 M (36.7
m ) was added dropw se, the m xture was stirt¥d at -78[err]C for 1 hour and

brought till -15 C. Th t led ¢ C | ut
of i Dt er medi at o (and dpeaped. Hhe Ean ey A0S g (S TUEFARR IR GONE B4 o 05

vvats br?ught :ﬁ ré}_gm&ﬁg}@a}ﬁw@e@bg}m@@mi);‘:@db@salhpdchrbmed;ghg@[eemh@(geandd
extracted w e &4 Eﬁd%’:‘?ﬁ me 1e gre
of f and evapor at S8R &ryzz(é‘ﬂgfﬁgliei‘ia ?Y ct “was
purified by col ursthezsFhemaecipjtate ves flipend off andddgic enlel‘?'ag &5:&(25%) of &8
CHerr]dJ[errFk/ o{hmﬂw1m(maﬂmrﬁﬂy13aq1 -hjethyl-A&-ipidazolf §-pl-2i 1ehen zisaazole-5-
col | ect ed, evaporatl%"k,’ll_ﬁ%tc cré/_ét allized from 2-propanone, CH err] OH and

(err] H[err])[er recipitate was filtered off, washed with
(derrlHerr])]| erd)]’RiIZlaﬁd%jmfh@& mil)ivasqdded ayropm tsmpgratyre 10 a solution of

()-4-(3-chl orophqmeh?.aﬁa:é (écmsgymmmmﬂmmmummd%tmmmmm&
yl ) met hyl ] - 1- et

way, but using i ?‘ﬁé'mt%et 5Tt qug?v %é erhed °§ CCI%E@?W%%ZC%%IW&} o
i er redi at e 101 -asfie, washpd withvtiy aceateany Gacanted i SHENTIF 365 MES AL (MBSORY | -

1Him dazol - 35 filtered and the solvent was evaporated. The residue was purified by column

(5) y|4) methyl] - 4- (et ogrx J'v%r Qxﬁéa_&?fcméhf CHOOHLORINIE P 91/88THna 36) and
( 3- chl or opheny! ) -5/3/04),ofidlding p8:3 8y (49) of 65512 amina-Srf{4-chlaronhead Aoyt ) et hy

1]-3, 4- di hydr o- ImBR{ il iiddsd-Soniniettyl Phe1)(3-chioropheAymstkinend (o ered. 6at). WO
97/ 21701 PCT/ EP96/ 04515 - 24-
Exanmpl e B. 2 I—Vdrochl oric aC|d (60 rr1) was added to a solution of
internedi ate (2) BArgpas g ROPNGEnd t he mi xture was stirred and
heat ed at 100[err££§,{im B3 hours. The mixture was cool ed, the precipitate

was filtered offlb %ﬁ\, %%ZB@(%V?% ”P%ﬂ@% &%'Jaé mﬁgwo(?& dried,

yielding 2.7 ¢
phenyl ) hydr oxynet w}uqowf pmum'tamd@h@mm)(z P MHPO4 MmN yRs BWisp andth
Exanpl e B.3 20  mixwre was stirred at -78"C for 15 minutes. Ch]orothxethylsxlane (9.87 ml) was added

and the mixture was brought to room temperature. The mixture was cooled till -78°C, a
solution of butyllithium in hexanes (2.5 M) (36.7 ml) was added dropwise, the mixture
was stirred at -78°C for 1 hour and brought till -15°C. The mixture was cooled tiil
-78°C, a solution of intermediate (1-d) (20 g) in THF (40 ml) was added and the mixture
25  was brought to room temperature. The mixture was hydrolized at 0°C and extracted with
ethyl acetate. The organic layer was dried (MgSO4), filtered off and evaporated till
dryness, yielding 36 g of product. The product was purified by column chromatography
over silica gel (eluent : CH2Clp/CH30H/NH4OH 97/3/0.1). The pure fractions were
collected, evaporated, and crystallized from 2-propanone, CH30H and (C;Hs)20. The
30 precipitate was filtered off, washed with (C2Hs)20 and dried, yielding 12.4 g (52%) of
()-4-(3-chlorophenyl)-6-[(4-chlorophenyl)hydroxy(1-methyl- 1 H-imidazol-3-
yDmethyi}-1-methyl-2(1H)-quinolinone; (comp. 3, mp.233.6°C ).
In a similar way, but using intermediate (5-g) or intermediate (1-¢) instead of
intermediate (1-d), respectively (+)-6-[(4-chlorophenyl)hydroxy(1 -methyl- 1H-imidazol-
35  5-yDmethyl}-4-(3-methoxyphenyl)-1-methyl-2(1H)-quinolinone (comp. 36) and (+)-4-
(3-chlorophenyl)-6-[(4-chlorophenyl)hydroxy(1-methyl-1#/-imidazol-5-yl)methyl]-3,4-
dihydro-1-methyl-2(1H)-quinolinone (comp. 127) were prepared.

—h-n




Sodi um hydride (0.28 g) was added to a m xture of conpound (3) (3 g) in DW
(50 M) 10 under N2 and the mixture was stirred for 15 ninutes. |odonethane
(1.5 M) was added and the mi xture was stirred at roomtenperature for
lhour. The m xture was hydrolized and extracted with diethyl ether and

met hanol . Theworsgamee | ayer was dried (MgSO err]), filtered mfEms4ss
evaporated till dryness, yielding 4.4 g of residue. The residue was
purified by col um chromatography over sr i %q, gel (eluent: .
CH-err]C[err]@CH err]OH/ NH err] OH 15 4.5/0.2). The pure fractions

were col |l ected aﬂ% ated. The product was converted into the

et hanedi oi ¢ acid_ S gne and_filtered off. The residue
was crystalli zedﬂﬁaﬁ’ﬁw 5?‘%5‘55@6%’% aﬂP §9 2 slwion of inermedipte (K25 8) BTHF t at e
was filtered of f (l(MaB laaditheintiktuet wishsyikred binbhicatedrat H00"Q st 3 RArsy ThahfiiBRAvds’ om
2- propanone, Sﬂecgl was hed
wi th di et hyl th ngé ri BE{’;EI?@(C%%?OQ’“%& 8’%‘ ggﬁé dlc%yl ethe and
()-4-(3-chior ph %184 ‘E}Wé%bﬂﬂémdﬂﬁc@l wniﬂchlom-
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Example B.4

25  Jodomethane (0.38 ml) was added dropwise at room tcmpcramré 10 a solution of
compound (8) (2.44 g) and N,N,N-tricthylbenzenemethanaminium chloride (0.54 g)in
tetrahydrofuran (30 ml) and sodium hydroxide (40%) (30 ml) and the mixture was
stirred at room temperature for 3 hours. Water was added and the mixture was extracted
with cthyl acetate. The organic layer was dried (MgSOy), filtered off and evaporated.

30  The residue was purified by column chromatography over silica gel (eluent
CH2Cl2/CH30H/ NH4OH 96.5/3.5/0.1). The pure fractions were collected, evaporated
and crystallized from 2-propanone and DIPE. The precipitate was filtered off, washed
with diethyl ether and dried, yielding 1.4 g (56%) of (2)-4-(3-chlorophenyl)-6-{(1-butyl-
1H-imidazol-5-y1)(4-chlorophenyl)hydroxymethyl}- 1-methyl-2(1H)-quinolinone;

35 (comp.9, mp. 174.6°C).
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Example B7 |
A solution of compound 90 (4.2 g) in 1,2-dimethoxyethane (70 ml) was stirred under N2

30 for 30 minutes. Iodomethane (0.83 ml), followed by potassium tert-butoxide (2 g) were
added portionwise and the mixture was stirred at room temperature for 30 minutes.
Water was added and the mixture was extracted with ethyl acetate. The organic layer
was dried (MgSOy), filtered off and evaporated. The residue was purified by column
chromatography over silica gel (eluent : cyclohexane/2-propanol/NH4OH 85/5/0.5 to

35  80/20/1) and converted into the ethanedioic acid salt, crystallized from 2-propanone and
filtered off, yielding 1.16 g (23.6%) of (+)-4-(3-chlorophenyl)-6-[1-(4-chloro-phenyl)-
1-(1-methyl- 1H-imidazol-5-yl)ethyl]- 1-methyl-2(1H)-quinolinone.ethanedioate (1:1);

(comp. 12, mp. 203.9°C). |
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wavelength : 220 nm). The pure (A)-fractions were collected, and the solvent was
evaporated. This residue was dissolved in DCM (100 ml), filtered, and the filtrate was
25  evaporated. The residue was stirred in DIPE (100 ml), filtered off and dried, yielding
' 1.3 g (A)-6-[amino(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-4-(3-chloro-
phenyl)-1-methyl-2(1H)-quinolinone (comp. 74).
The pure (B)-fractions were collected and evaporated. The residuc was crystallized from
2-propanol. The precipitate was filtered off, yielding 1.3 g (B)-6-[amino(4-chloro-
30  phenyl)(1-methyl-1H-imidazol-5-yl)methyl}-4-(3-chlorophenyl)- 1-methyl-2(1H)-
quinolinone (fo]2 = +22.86° (¢ = 49.22 mg/5 ml in methanol) (comp. 75).

Example B.9
Air was bubbled through a solution of compound (47) (3.6 g) in THF (40 m1l) for 30

35 minutes. 2-Methyl-2-propanol potassium salt (4.4 g) was added. The mixture was
stirred at room temperature for 3 hours, hydrolyzed and then exwracted with DCM. The
organic layer was separated, dried (MgSOy), filtered and the solvent was evaparated,
yielding 2.9 g of product. The product was purified by column chromatography over
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0 6 P Ca en or oph 48,75 g e fragiany pere cplleced and evaporated.
- met hyl - 4- pheHy | - Theleyiduey(1i 25 iwas prystatiaeshfrom 2tproganomss DIPE Jyielding g (48. W6 )idf 20
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45[err]C. Zinc chlari,de % f()l e} by cyanoacéti c aci wer e
added. The ni xt ur ®glnony fop CYIBPIYI C for 3 hours and then at
160[err]C for 10 hours. Water was added and the mi xture was extracted with
DCM The organi ¢ EXampleBdd washed with Klerr]COerr] 10% dried .

(MySq err]), 20| tEompoundi(8) (¢ ap wasdissehied B CM AP IR hceitl¥Rid (S Bintly & 4585
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as st at 120°C for 3 hours and then’at 160°C for 10 hours. Water was added and
the mixture was extracted with DCM. The organic layer was washed with K2CO3 10%,
dried (MgSOg), filtered, and the solvent was evaporated. The residue was purified by
25  column chromatography over silica get (eluent : CH2Clo/CH3OH/NH4OH 96/4/0.2),
crystallized from 2-propanone/ DIPE, filtered off and dried, yielding 1.95 g (45%) of
(£)-4-(3-chlorophenyl)-g-(4-chlorophenyl)-1,2-dihydro-1 -méthyl-ﬁ-( 1-methyl-1H-
imidazol-5-yl)-2-0x0-6-quinolinepropanenitrile; (comp. 25, mp. 151.3°C).

30 ExampicB.12
Sulfuric acid (1 ml) was added dropwise to acetonitrile (30 ml), while stirring.
Compound 3 (3 g) was added. The mixture was stirred at 80°C for 3 hours and then
cooled. K2CO3 10% was added and the mixture was extracted with ethyl acetate. The
organic layer was scparated, dried (MgSOa). filtered and the solvent was evaporated till

35 dryness. The residue (3.58 g) was dissolved in 2-propanone and converted into the
ethanedioic acid salt (1:1). The precipitate was filtered off, dried and crystallized from
2-propanone/CH30H. The precipitate was filtered off and dried. yielding 3.5 g (92%)




crystallized from 2-propanone/ DIPE, filtered off and dried, yielding 1.95
g (45% of ()-4-(3-chlorophenyl)-[err]-(4-chlorophenyl)-1,2-dihydro- 1
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precipitate was i off, dried and crystallized from
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3.5 g (92% 3 \?@gﬂq P @fml) was added at room temperature to a mixture of intermediate 4 (7 g) in
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the sol vent was imidagaliSayl thﬁhé'@éﬂ?@ﬂ‘@"ﬁ&é"@ﬂhx W@Gﬂ’ﬂmﬂmﬂp 14).

chromat ogr aphy over silica gel (eluent: toluene/2-propanol/NH err]CH
80/ 20/ 1). The puxempled:.14 ons were coll ected and the 10 sol vent was

e\r%agg;glt Edl \élyl) ﬁgﬁgiﬁﬁ]oﬁf‘?@ﬁﬁ %“?%rbgg%fﬁ’(’ﬂ ? W@mffﬂ'ﬁfﬁ&aqw gtgﬁ ﬁnﬂon((’a corrp
14) . Ex [P
cog)l ed ang tri bwmslﬁu:(eaaumtbxcmmmwmm}lsﬂaqFMemMmﬂwas '

stirred at room %Cﬁh‘gﬁag{ Qﬁtem r( %85, B ELhdGE 1 nto

ice water, basifl and e
CHerr]d [er r]/ @'[”E‘Ptr‘ﬁ"éﬁ"al’?ﬁ&dd s, i éﬁgl %3 G k0ri(4ghlomephenyl)-
(MgSq err]), fi |hydrosyllancthyliiél-midazelRi-yhmethpl)-drid-hydroxyphenyl)- Bmethgs2(1H) el di ng

6 g (1009 ep (q?:i&nﬁ&fé(e&hprsﬁﬁhenyl )- hydroxy( 1-methyl -
1H i m dazol - 5-yl’) nmet hyl ] - hydroxyphenyl)- 1 -nethyl-2(1H) - 20

gui nol i none ( coWanpl e B. 15
A mixture of compound 54 (2.5 g), 2-chloro-N,N-dimethyl-ethanamine (1.9 g) and
. potassium carbonate (2.2 g) in ACN (50 ml) and DMF (50 ml) was stirred at 100°C

25  overnight. The solvent was evaporated till dryness. The residue was taken up in
CH,Clyfwater and decanted. The organic layer was dried, filtered and the solvent was
evaporated. The residue (2.7 g) was purified by column chromatography over silica gel
(cluent : CH2Clo/CH30H/NH40H 97/3/0.1 to 90/10/0.1). The pure fractions were
coliected and the solvent was evaporated. The residue was converted into the ethanedioic

30 acid salt (1:1) in 2-propanone. The precipitate was filtered off, washed with
2-propanone / diethyl ether and dried. The residue was converted into the free base. The
precipitate was filtered off and dried. The residue was crystallized from diethy! ether.
The precipitatc was filtered off and dried, yielding 0.35 g (12%) of (+)-6-{(4-chloro-
phenyl)hydroxy(1-methyl-1H-imidazol-5-yl)methyl]-4-{3-|2-(dimethylamino)ethoxy]-

35  phenyl}-1-methyl-2(1H)-quinolinone (comp. 62).
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m xture of conpouesidugovas erystallized fiym 2cpropanenp/digthyl ethen dheprecipitate wassfiltared ofé d
and refl uxed for afd BReY; §xeld|£g31 ot @5-4V@hRpsHAEn lifb-ff(m&ﬁé;ﬂxbﬁﬁi(@-m%@lfl}ﬂ-t ered

SLLarQ?ZQGds dr’in @ﬁéﬁ%\@ﬁ:ﬁffﬂ%yﬁ ?g%"mg"?tﬁgg%{%égr11?¥ﬁ/;smg\slaporat ed

till dryness. The residue was purified by colum chronmat ography over silica
gel (eluent: CH &xampleBlt]/CH err]OH/ NH err]OH 97.5/2.5/0.1). The pure
fracti Ioln_s vvgr ]gr Ccd npatire df &gl rhdlshys eHloriiet(6 Masl) IMVDOND (50 ). wabladdedeivophise awasd
crystallize ro re
i1 oand drie g y?bcf% ﬁ%ﬂﬂ@aﬂoﬁﬁm b fnleRfildiad (18 &) MapHifind 0.7 dul) i
([err])-4-( 3-18h1 KWK [wmmmwwrsam‘éﬂmrp tempegnyy pemight. Water was

i mi dazol - 5-yl ) netadgdd and thieahirivre WAskietantid, The orgaiidiageravds aePMgSTR), ﬁlEmrmhe

B.17 A mixture ol el I Qe T Kol 1) Wl plidiSl iiho gﬁj and
fragtiopom

dropwi se at room
pyridine (10.7 mnioveq ﬁ#“?@el (eloeny: Cha6lof3-propanol/NE4OH 928M)A) The
t enperature over rwegdéollebiad and thesolvesidwas evaporatad, yielding 1€.9gd60%)caf {h)-arhlyl 47(3e

cvaporated Phe. RAERS ﬁg"Wﬁ%W&’“‘t}" # %ﬁﬂ'ﬁ*@iﬂﬁ"ﬁ LS YRR o er

silica gel (el ueihydeg-g-gxe PG“[“@}“FCF OX¥l#p AMPerr]oH.92/8/0.4). The
desired fractions
Example B.18

a) A mixture of benzoyl chloride (3.1 ml) in DCM (25 ml) was addgd dropwise at room
25  temperature to a solution of interm. (6-d) (7 g) and pyridine (5 ml) in DCM (70 ml). The
mixture was stirred at room temperature for 45 minutes. Water was added and the
mixture was decanted. The organic layer was dried (MgSO4), filtered and the solvent
was evaporated, yielding 8.8 g of (+)-N-[2-(3-chlorobenzoyl)-4-{(4-chlorophenyl)-
hydroxy(1-methyl- 1//-imidazol-5-yl)methyl}phenyl]benzeneacetamide (interm. 7). The
30  product was used without further purification.
b) Potassium zerz-butoxide (8.7 g) was added to a mixwre of intermediate 7 (8.8 g) in
DME (70 ml). The mixture was stirred at 50°C for 3 hours. Water (5 ml) was added and
the solvent was evaporated, yielding 8.5 g of (£)-4-(3-chiorophenyl)-6-{(4-chloro-
phenyl}hydroxy(1-methyl-1H-imidazol-S-yl)methyl}-3-phenyl-2(1H)-quinolinone
35 (comp. 140). '




were collected and the solvent was evaporated, yielding 10.9g (60% of
¢()-ethyl 4-(3- 20 chl or ophenyl )- 6-[ (4-chl orophenyl)hydroxy(1-nethyl -
1H i m dazol -5-yl)nmethyl I - 1,2- di hydro-2-oxo-3-quinolinecarboxylate (conp.-
144). Exanple B.18 a) A m xture of benzoyl chloride (3.1 m), in DCM (25 ml)
was added drW@W?2¥704t room 25 tenperature to a solution of WF?F’H?S'%G d)
(7 g) and pyridine (5 mM) in DCM (70 mM). The m xture was stirred at room
tenperature for 45 .mnutes. Water was added%and the nixture was decant ed.
The organic layer was dried (MySOerr]), filtered and the solvent was
evapor at ed, Vi eﬁnam@!_&_lg. g of

()-N[2-(3- chl 0 P01 50 miy wistosiel @ ST Arkdlution by @) axB{chiordhBiyy1)- 1 -methyl-
1H i m dazol -

i m dazo en
product was use ‘{ ]’%’Pp? r))()nl Fﬁﬂét‘j’pﬁﬁﬁ'ﬁgﬂ yﬁ‘hgi)?g ]qégr'ﬁ ltmeorm but oxi de
(8.7 g) was addesirechloridei(}.6# 2) in 1 &0 mblovasiadded. The gixgyre wgs stipred(@yom ) .
The m xt ur e snastefripkfafifélfor R hobks et dnted and eﬁuﬂwdrvﬁzhéd@uma&ém drgivds lagstded a

E ;] € 45 (() l?)vgm O\rNgf) e Wgsgi F?ﬂtcycﬁ a.m‘&j 4heg.olv¢n§ whs gvaporatcd till dryness. The reaction was

phenyl ) hydr oxy(qmmmm'l’hmm wee gpmbinedignd pugified by golumy ahrpmatographyi none
IigT / Elggg;rg45}_‘510&vcr sdlcé/‘ﬂl?c](x&l7@ﬂu anol/NH4OH 70-29-13Na'1’ge Core fra?jnq[n(s) wereC R
sol ution of ()-% ‘Eﬁ?%ﬁgﬂ 1"5'“1“?;{ I'I)h':%“[“ii'“(""4’)s -

1- (4- et hy| 14 H- 651!26121 | Theopregipitatewasfiliemsioff mddhmnmgrlam“(as_es 68 Q)
0 ¥ e, Al et b o o
was dried (MyS B T fiire Haitog whis oo A5 VRS M

dryness. The r eexaporoted fillsiryness. Fraption 2 wasreseystatiized fromi CHaGlo/ieshyl etherdiheed and
purified by col pe ﬁité VaRFiREeQ O Mnddrid, Fielding0.9E bf (iqisqaatno(4-chloropheny1)(1-

t ol uene/ 2- no S ect ed
and the sol ent"ﬁg'g%gmg# esd’q)"ﬁ?%y]xi egwg'??'gwa’gﬂ%emtt"gﬂif"%%\@ﬁ%ﬁﬁ] 10
CHerr]d [err]/@lﬂ{\@lmo}lwoml{éﬂ)] CN. The precipitate was filtered off and
the nother | ayer was evaporated till dryness, purified by colum

chromat ogr aphy EsdmysleB:20CH[ er r] OH/ NH[err] QAc (0.5%in Herr]O 70/ 30) Two

glrj;ﬁefs;a(:t I ontsl %ﬁ? cv{calgis‘,ll ((rfg"g?q’ @:Eﬂfd (3 fro ré ﬂ@£&u&¥?@%n?ﬁ%§$“§ a3 et er

The preci pi foat ein facthgxypeetonit ﬁ&"’&rﬂﬂ‘ 'B’Eft““flf"é’] iﬂ"]ﬁéj‘{?e %d 88

() - 6-[ am no( 4- ctdurs. CPeomixiyré Was couled, poured into ice, basified with NH3 (aqg.) and filtered
off. The precipitate was taken up in DCM. The organic layer was separated, dried,
(MgSO0a), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent : CH2Clo/CH3OH/NH4OH 96/4/0.3). The pure

25 fractions were collected and the solvent was evaporated. The residue was converted into

the hydrochloric acid salt (1:1) and crystallized from ACN. The precipitate was filtered
off and dried, yielding 2.5 g (58%) of (*)-N-](4-chlorophenyl)]{4-(3-chlorophenyl)-1,2-
dihydro- 1-methyl-2-ox0-6-quinolinyl}(1-methyl- 1 H-imidazol-5-yl)methyl}-2-

methoxyacetamide monohydrochloride (comp. 89).
30 :

Example B.21
A solution of intermediate (4) (3.3 g) in THF (10 m}) was added dropwise at room
temperature 1o a solution of methanamine in water (40 ml). The mixture was stirred at
80°C for 45 minutes, taken up in water and extracted with DCM. The organic layer was
35  separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent : CHoClo/CH30OH/NH4OH
97/3/0.3 and 95/5/0.3). The pure fractions were collected and the solvent was
evaporated. The residue was crystallized from diethyl ether. The precipitate was filtered
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FES. T epar et acforatI[g T ojone of I e abyve Exm 3
R ekperi Bent al | (co®fm he¢adi ng Rexp. ") lanﬁhxs i
S e SRRt TaR ety St-s—-at-teS—aF—ecat ;
E&dp':)undﬂks pr ¢par €M3i n {he ex@Hi nent &l mar 233.6°C
4 B3 mp. 140-160°C;
: CHj CHs OCHy .C2H204 .H20
5 IB.6 CH3 CH3 H mp. 165°C;
.CoH204 .HO
mp. 180°C;
6 |B.5 CH3 CH2CI'13 H .C2H204 .1/2H20
7 B2 H CH3 H mp. 260°C
8 [B.2 H (CH2)3CH3 OH -
9 B4 CH3 (CH2)3CH3 OH mp. 174°C
mp. 185°C;
10 1B.3 H CH3 OCH2COOCHzCH3 .3/2C2H204
11 |B.3 CH;3 CHj3 O(CH2)2N(CH3)2 mp. 120°C
mp. 210°C;
12 |B.7 CHj CHj; CH;3 .CoHo04
- mp. 196°C;
13 B.7 CH3 CH3 CH2CH;3 .CoH204
14 |B.13 CHj3 CH3 NHy mp. 220°C
72 [B.13 CH3 CH3 NH; 3/2-(E)-C4H404
73 [B.13 CH3 CH3 NH; 2HC]
74 |B.8b CH3 CHj NH, (A)

[ er ﬁ;u kr]/CH err] OH/ NH err] OH

nd
al



10 Table 1: [err] Co. Ex. R err] R err]
Rl err] Physical data No. No. 3 B.1 CH err]
CH err] H np. 233.6[err]C4 B.3 CH err]
CH err] OCH err] np. 140-160[err]C, 4 B.3 CH| er rs]
CH err] WO 972170CH] er r | C[err]H[err]qerr] . H{RT/RRS6/8451 6
CH err] CH err] np. 165[err] C . C2H204
.H20 6 B.5 CH err] CH[err]C|—|[38rr] H
np. 180[err]C .ngH’)O4 1/2H20 7
H np}CRbExef r] C 8; B. 2 4a gCH err]]) [®LL: rr
cH9 B. 4 BH. ¢ Nb] R (CH[ err]%[err] CH[ err]R %&ﬁl&?ﬂ&
np. 174[err]C 10 arr |
OCH] er r | COOCH] er rﬁﬁ-éPr] | a?‘nb 185] erq’1}3c; BreagdyerroeriP 11 BB
CH err] ICW3rf] CH3 Q CH elGH3) [ er|r ] NOGHIBs@H) [ r r | mp. 135°Cnp.
120[err]C 12 B. 7 CH erg CH[ 9 " locch Ghipe180rC;
.Cerr]lHerr] 0J e}?]BéS B. 7 dg‘ CH erq!} ( %%r] C2H 03. 3/2(H20)
CHerr]CH err] | np. 196[enr] C C[err]H err] 14
CH3 cHpl7 B.3 CHjH[ efr] CH3 erlr] g %gg?)
CH3 qHL? r%[ MHep] /2CaH)
.3/2-(B)-Cerr]H lf err B B 1: _( grr] OH CH err]
mﬂ% er r% 9 |B.4. 22;31 (Hsv\g Sb CH(CH:,ﬁH[ err] OH CHppx 234°C
err [ .
PCT/ EP96/ 04515 -3%0 B lex. H 1 E’S H orerdy ™P-112°C
Rl err] 2biB8i cal &Ha No. Ha |sb OH cH{erjr] mp.192°C
CH err] 22 IBBH errCH3 (B) OFCH,)30H Chipe198°C
CH err] err]) r] OH np. 135Larr] C 16 nip.350-200°C;
CH err] gﬁ%@rr] &3 O(&zﬂ%rr])[err] [err] "fi);.CgHB@);,
180[err]C, .(er rL‘g’-IlBerskrl a erCrl_h‘. 3/ 2(H ercrllsO) OH mp. 150-200°C;
(B); .C2H204
25 |B.11 CH3 CH3 CH>-CN mp. 154°C
27 |B.2 H (CH2)30CH;3 OH | -
28 |B.4 CH3 (CHZ)30CH;3 OH mp. 196°C; .HyO
29 [B.3 CH CH O(CH30CH,CH3 | ™P- 105°C3
3 3 (CH2)30CHCH3 3/2(Ha0)
31 |[B.2 H- CH3 OH > 260°C
mp. 140°C;
32 |B.6 CH3 (CH32),0CH3 H 3/2(C3H200)
33 [B.6 CH; (CH2)30CH;3 H mp. 180°C; .RCI
56 (B.12 CH3 CHs -NHCOCH3 CaH204
58 [B.11 CH3 CH3 -CH2COOCH;CH3 |.C2H3204.3/2(H20)]
60 |B.11 CH3 CH3 1-imidazolyl -
61 (B.21 CHj . CH3 -NH-CHj3 mp. 164°C
65 |B.2 H (CH2)3SOCH3 OH H20
66 (B.13 CH3 CH3 -N(CH3)2 -2C2H204.H20
mp. 160°C
67 |B.13 CH;3 CH3 -NH-(CH3)20CH3 mp. 216°C
68 |B.13 CHj CH;3 -NH-(CH3)>-OH -
69 [B.7 CH C -CH:Cl -2C2H204
3 Hs z mp. 220°C
70 |1B.7 CHj3 CHj; -CHsBr -
Ty * CH3 CHs -CH,OH 2CoH204
76 |[B.4 | -(CH2)»OCH;3 CHs, OH mp. 150°C




17 B.3 - CH err] 1H | CH err] Laaferr] G
CH Oderr err np. ;
Oé/zﬁ‘é{ ]r?][ﬁ[re]rr]qerr])_ls B. 2 H CH( CH3) 2 rC]r-I]éQ
B. 4 CH %{rél]ymnm G CH3) 2 OH TEPOSIASTS
20 B. 2 (CHerr])[err]OCCH err] O—|
112[err]C 21 B. 4 CH err] (CI—|[er5:l)[err]OCH[err]
np. 192[err]C 22 B. 3 CH err] CH err] .
QCH[err])[err]Or'Co —fPp—398 - -c23—-Br3a CHL -
CH err] By R np. 188 200[err] CREA); Physicaldan | _
B o T Tt et s
np. 150-200[ err ,77 ;1. e 204
CH err] Q- ¢N é?i'f}m[e cj(%”ﬁoé:ﬂj ) )[e”ﬁ o
o ) 20a® R g:8 HePr] O P9 B, grr] ?3 ¥ ern]
g(_|CH[err] )[err]r:)j ouig[ gré [er 3 neH3 105] er r¥ COHHQ(H err]QHzelL B. 4
H CH| $180]| ** H CH; m2m§rr] C 32 Epes
?Z%F;r]r]c 3/2§ %&r g! [errd:gs}r[er ] H?r NH('EH[err )[err]OCH er ]
H " mp. 188R4BrI3¢ HFHs6 B. 1]20[ H3] cr;aﬁéi(ﬁ!z)zmcagg{ e:C;zEcH Hrg]O
- r rir r 2HyO4
Glilll[_lgﬁ:i_l[ orr] - C-lfer?]%f@??%‘ﬂ% err]&t[ rflH er&Yerr] |3/ 2(3f8i830] O) 60
B. 11 CH err CH errf] 1-i m dazol yl 61{@.200 CC L
CH err] st er ] CH -N [erf] -CH2N(C!éﬂ2 np. @2&@04] b
B. 2 H (CH[err])ferr] err] | & rr])[er]
o OH66 o éf’ B'4[ ﬂ]erdh 0[er$g67rgl  NCHs - eﬁr] [e
Ca[qe?;]r] Lerrl "5% ef 1) [& ]Crlm[err NHGQCHoNETHs® | C 68 B. 13
CH err] B 1] H (@Herr]) [ SNHICHHHES B 7 -
e ﬁW.]ZZO err]C 0-(I3€':ﬂ:‘7f:rr]CI-N g?ﬂ'ﬂz [erf]
;éC-I:[Zgrr%T[ eri] d eéé]BgBI err]é CHy{ err NH 20CH3- [CH[ err F
.2qerr]H[err]Qe%]%§6 ]&H (CI—I[err]&_Lserr]OCH[errl_}
IS0 prr
a 91 3-20 CH3 CH3 -NHCOCH;CsHs -%‘;2?;6?50
92 [B.20 CH; CH3 -NHCOCgHs mp. 242°C
93|B.20/  CH3 CH3 -NHCOCONH; -C;?Z?ggféo
94 |B.13] _ CHj _CH; -NHCgHs mp. 165°C

*: prepared by functional-group transformation of compound 70
** : prepared by functional-group transformation of compound 25
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WO 97/ 21701 PCT/ EP96/ 04515

-33- No. Ex. R err] R err] R err] Physi cal data
77 * CH err]. CH err] -CH err]OCH err] :
2Cerr]Herr]™ np.166[err]C 78 B. 13 CH err] CH err]
-NH OCH err] WO9721701 np. 170[err]C 79 B. 20 CH3 _ PCT/EPY6OAFIP
-NH- CONH[ err] .2H err]O 80 ** CH err] CH err]
-CH err]CONH err] 81 B.13 CH err] -34-  CHerr] -NH OH 82
B. 13 CH err CH err] -NH(CH err])[err]N(CH err])[err] 83
B.4 (CHerr])[e} [err] o CHll efaf 1 CH )
.3/2derr]Herr] po[ err RC 84 R R&H[erpf phys'caldﬁﬁ[err]
-CH[err]N(CH[err O elrT]JH enr g efr] ) OlRrTIC 85 B4
CH err] ‘ﬂN(CH[E* #F}‘[err"} g6 Fa | mp.@P& )
CH err] NHCA err])[ér] CHj H §7 H 4| mp. 106H[101T |
CH err] -N rr] CHper] 88 |Befi, | 2-cu-SHEH ] .
CH err] - err] NH err] 3 =89 B 20 P C,C
CH err] -NH [err] 3-Q CHBIdl 2-63 1 220 er r3]“t':’§ a0
CH3 cH " H 91 B.20 CHerr] pO#)}Hi20
-NHCOCH[ err] C[ er . C[3=0rqH4-€Ha] () €Hg] | Htkr r]] @Hp. 17ﬁper9qc 92
B. 20 CH err CH[ CA by ghHCOG enr ] | erlr mp. 160-180°CyR}
242(ert]C 93 B. 2 oldzcts o) : Yasuird
.Cerr]Herr]ge f r] C{94AB. 113 [ grr
CH err] £ r er rbz%kﬂ3 %33165[;%” éﬁ{ pre‘BB‘r’elc?S
functi onal - groupL 87 4Rst q/H %ﬁr%ﬂmd Hg repé?léd bynp. 150-160°C
f uncti onal - gr oup} 88 aBsT QrTHY I BOqCHaRAORYINACAS [Tali e |2:0R [|emid. 150-160°C
49 |B.1 | CH3| 4-O-CH>-CH3 | CHj3 H OCH mp. 184.2°C
50 {B.1 { CH3| 3-O-CH-(CHj3)z | CHj H OH mp. 147.1°C
51 |B.6 | CH3| 3-O-(CH2)3-CH3 | CH3 | H H mp. 164.2°C;
.3/2(C2H204)
52 |B.6 | CH3| 3-O-(CH2)2-CH3 | CHj3 H H 3/2(CoH204)
53 |[B.6 | CH3| 3-O-CH{(CHs» | CHs | H H mp. 133.9°C;
: C7H204.H;0
54 [B.14| CH; 3-OH CH3 H OH -
64 |B.10] CH3 3-OCH | CH3 H OH .HCLH>O
55 |B.6 | CH3 3-OH CH3 | H H mp. >250°C
57 [B.1 | CH3 2-OCH,CH3 CH3 H OH -
59 |B.13| CH3 3-OCH2CH3 CH, H NH> -
95 |B.8aj CH3 3-OCH2CH3 CH; H NH> (A)
96 {B.8aj CHj3 3-OCH,CH3 CH; H NH> (B)
62 |B.15] CH3 | 3-O(CH2)2N(CH3)2i CHj H OH -
63 {B.11} CH3| 3-O(CH3);-OH | CHj3 H OH -
97 {B.1 { CH3 3-CH,CH;3 CH3 H OH -
98 |B.13| CH3 3-CH,CH;3 CH3 H NH3 mp. 240°C
99 [B.1 | CH3 3-(CH32)2CHj3 CH3 H OH -
100 |B.13{ CH3 3-(CH3),CH3 CHj H NH2 -
101 | * | CH3| 3-O-(CH2,0CH;| CH3 | H | om | -3/2(C2-H204)
mp. 193°C
102 |B.1 | CHj3 3-CH3 CH3 H OH mp. >250°C
103 {B.13] CH3 3-CHj CH3 H NH, -
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WO 97/ 21701

PCT/ EP96/ 04515 -34- Co. Ex . Rerr] R err] R err]

Rl err] Rl err] Physical data No. No. 1 B.1 CHerr] H
CH err] H CH np. >250[err]C 2 B.5 CHerr]

B H WOORRITOL 1 100°110[err]C 26 B.1 CH err] PCT/EPSSts
CHerr] 2-CHerr] CH np. 200[err3$qC): 30 B.6 CHerr]

3-d CHerr] 2-CHerr] H “np. 120-140[err]C
J3/2(derr]Herrl0erc) Herr]lQ34 B 1 CH orrl 3O~ Cr ettt
CH err] H Co. | Ex.(QHgp1 nﬁz 190[ br pdaC 35RB. ¢ 31 §r r Physical data
3-O CH err] - CH efNa. {No.CH erlr] H 160-180[err]IC,
- .HO .Herr]O 36 E O CH | er{r] H oH
np. 210[err]C 37%13%1%3]] 33OB1?CH[e’rSg%errH-CIH[ CH err] H
OH nmp. 150- 1&?[@%% 1 err] 30 ( [e=r§H2[err]-CH[err]

B.
CHl err] H 106 |BOH| CH3 | np. 3450F160[ prCHE [49HB. 1 @H drr ]

4- O CH - CH QH 18 C 5

B.1 CI[—I[ere;]r] [gr@cﬁ-l(éq;g?r])[e | Cl—terr? }1—1 N} 4,&8_‘[%8&]: np.
147. 1[err] C 51 B8 B &3 3 éf?@i[ err 3-8 er9H jcH erri H
H nmp. 164. Pfoer|Bl 13| CHEY[2( C] S-C4Hd er r G),‘er]) 2 |BN#l; QH err]-

© O

3-O-(CHerr erf qr, CH er H iH

.3/220[[err]}—|%[err er£’ %B. 6[ é—terr] HbCH—H CH[e?I-rI])[err] CHC[Berr]
H H |11 g o[ errF€, . pr H[erﬁ(QeNﬁZ H[ e 8- &2 4
CH err] [é& .1 | CH3 | 3-@)GH=+CH-CH31 CH3 [C]-l Gil BHO |CHnep. b]ZfOC]
3-OH CH H . H r B.6 CHerr
3-CH CH eHj B.2 HH | OI}CI | %ﬂﬂﬁerr]@? B.1 CHerr]
2- OCH[ er r] CH[ er r | 114 {Bey) &Hi3 H3-C H3 gH B. BHcyerr] -

3-OCH err]CH err]115 [ﬂHg] H3-Cl H-eHr]] OH --95 B. ga

CH 3- OCH CH NHp /
QG[E.r EL CH err] [FME 1%3;] CH eér‘% [ réﬂ;‘L S-t;:lil CI;);I; NH erg])
rr])| NLerr] rnj

(B) 62 B.15 cH e} 17 |3 bg
OH 63 B.11 CH erf160| BAOCEHlerr])3-€R] - OH CHEH el ] - OH 97

B.1 CHerr] *. 3 pg}ﬂaféﬁ@%ﬂﬁal-gmup transfdrinGtidn of combbund 54 OH

** . prepared by functional-group transformation of compound 104

Table3:
5
Co. { Ex. i .
_ R! . R8 h

No. | No. ; Physical data
39 | B.4 | CHoCONHCH(COOCH3)(CHCH(CH3)) H mp. 240°C (8)
40 | B.4 CHjz-2-quinolinyl - . H | mp.240°C; .2 HCl
41 { B.4 CHZCONHCH(COOCH3)(CHzCH(CH3)2) mp. > 260°C (S)
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98 B.‘1'3 CH err] 3-CH err]CH err] CH err] H NH[ err]

np.. 240[err]C 99 B.1 CHerr] 3-(CHerr])[err]CH err] CH err] H
OH 100 B. 13 CH err] 3-(CHerr])[err]CH err] CH err] H-

NH[ err] - 101 * CHerr] 3-O(CHerr])[err]OCCH err] CHerr]
H OH wo9m2170t . 3/ 2(Cferr]-Herr]Jerr]) np. 193] err] CPCUERPIB/04SIS

CH err] 3-CH err] CH err] H OH np.
>250[err] C 103 B. 13 CH err] 3-CH err]-36- CH err] H

NH err] - WD 97/ 21701

PCT/ EP96/ 04515 -Zabled4n. Ex. Rerr] Rl err] Rlerr] Rerr]

Rl err] Physi cal data No. No. 104 B.R% Cljleﬁf] 3-Br

CH err] H OH 106 B.1  CHjer Bf/C}CF[err] CH err]

H OH 107 B. 13 CH3 3- 0- P N H NH2 np.
168[err]C 108 B.1 CH err] 3-C CH err] H

OH 109 B. 13 CHerr] 3-Cerr]Hg [err] H

NH err] 110 B.1 CHerr] 3-F : P~ H H 111
B.13 CH err] 3-F : N KH[ err] np.
>250[err]C 112 B.1 CHerr] 3-(E)-CH= [err] CH err] H : CH
np. >250[err]C 113 B. 2 H 3- CH erer] 3-d OH 114
B. 4 CH[GI’I’] C 3= a'ﬂ[cllj =€

3-a H °-3-%£ LrR2 |ORA14 BRE CHRSr| RS Phiiical dama
CH[err] 3- CH[er No P 117  *1 CH3 - CN CH errl H

OH 160 B.1 CH fud | B6| w3-CFlerrll u | a@lpryg | H mp170°GH
. prepared by functijonal { groupjtransflormati on of fonpodind.GH704.p2d#0 ed} by

funct i onal - group] 340 mei op ofg cqnpound LQ4Thhba $: Smgolgo-@xﬂzo

R err] erf] Rhysj.cal a .

CI—|[err]CO\IHCH(CCCﬁ|[e?er((§|e r]E|—|(CI—|[§H§])[gF l] “H, 15‘5(: .

46 | B.5| 3-Ci H CHCH3 | 4-C1 H mp. 132°C; .CoH20;4

47 | B5S| 3-Cl H CHy | 4C1| H |{mp.115°C;.3/2 CoH04

48 | B.9 3-_Cl H CH3 4-C1 | OH mp. 230°C
118{ B.4 | 3-Cl | 3-CHj3 CHj 4-Cl | OH mp. 222°C
5 Iable5:

Co. No. | Ex. No. R2R3. R | RS
119 B.1 -O-CHy-O- 4-Cl OH
120 B.13 -O-CHy-O- 4-C1 NH,
121 B.1 -O-CH,-CH2-O- 4-Cl OH
122 B.13 -0-CHy-CH2-O- 4-C] NH;
123 B.1 -O-CH=CH- 4-Cl OH




40 B.4 CH err] - 2-qui nol i nyl H np. 240[err]C
:2 HO 41 B.4 CHerr]CONHCH(COOCH err])(CH err]CH(CH err])[err]) CH
np. >260[err]C (9S) WD 97/ 21701

PCT/ EP96/ 04515 -36- Table 4: [err] Co. Ex. Rl err] Rl err lpctrilipEbdsis
Rerr] R erW¥P 9721700 physical data No. No. 42 B.6 H H

H 4-C H - mp. 170[err]C .Cherr]Herr]Plerr] .1/2 Herr]O
43 B. 10 H " H H 4-C C]§| np. 180[err]C, .Herr]O
44 B.5 H lH6' CH err] 4-C H np. 152[err] C 45
B. 6 3-d * H 4-C H np. 175[err] G :

“Cerr]Herr]derr] 46 B.5 3-d rd H 3CH[err]CH[err] 4-C H

np. 132[err]C,.err]Herr]Jerr] 47 H CH err]
4-d H np. 115[err]C, .3/2 ®F Ohevonp 48 B.9  3-d H
CH err] 4-C OH nmp. 230K&Tr] C I[18,sB. 4 3-d 3-CH err]
CH err] 4-C CH np. 22 z Table 5. [err] Co. No.
Ex. No. -Rlerr]-Rerr]- . ' Rlerr] 119 B. 1
OCHerr]-0O 4-C OH 120 2. 13 OCHerr]-0O
4-C NH err] 121 B.1 2{C}Cﬁ-l[err]-CH[err]‘;'O 4-C OH 122
B. 13 -OCHerr]-CHerr]-0O 4- @H; NH err] 123 B.1
- O CH=CH A-d X WO 97/ 21701
PCT/ EP96/ 04515 - 37 ColfaBke §( [_e_u] R2 R3 R16 R8 | Physicaldata

No. | No.

124|B.1 { O | double | 3-OCH3 { 4-OCH3 | 5-OCH3 | OH mp. 230°C

125|B.13| O | double | 3-OCH3 | 4OCH3 | 5-OCH3 | NH2 mp. 218°C

. ' .CaH204
127 {B.1 | O | single 3-C1 H H OH -
128 {B.16{ S | double { 3-Ci H H H -
5
Table 7:

Co. | Ex. | g1 R17 RIS | RIS R8 | Physical data

No. | No.

129 |B.17] H CN H H H -

130 iB.4 | CHjs CN H H H mp. 202°C

131 |B.17| H CN H H OH .

132 |B.4 | CHj3 CN H H OH -

133 |B.17| H CN H H | -CHCN -

134 |B.4 | CH; CN H H -CH2CN | mp. 138°C

135 {|B.18] H CH3 H H OH -

136 |B.4 | CH3 CH3 H H OH -

137 | B.13] CH3 CHj3 H H NH» mp. >250°C

138 {B.18] H CgHs H H H -




Co. Ex. X Rlerr] Rerr] HRerr] Rerr] Physi cal data No.
No. 124 B. 1 O double 3-OCHerr] 4-OCH err] 5-OCHerr] CH
np. 230[err]C 125 B. 13 O double 3-OCH err] 4-CCH err] 5-CCHerr]

NH err] np. 218[err]C .(err]Herr]Jerr] 126 B. 1 O single
3-d H wo097217¢ OH np. 160[err]C 127 B. 1 PEJ/EP¥Offe
3-d H H OH 128 B.16 S doubl e 3-d H
H H5 Table 7: [err] Co. Ex. R er r38- Rlerr] Rerr] Rerr]
Rl err] Physical data No. No. 129 B. 17 H CN__ H
H H 130 [Rcd | ERH 641 ] CN 2 ) N
. 202[err] C 198 g | PRI R7 | R RS RS pysicalgafh L)
B. 4 CH err] H H 33 .
CN 139 B | CHijponCalls Bl4 Hoderd) | H Cafgcfg(é‘) H
H -CH err]CN mp. 1B8[ery]C 135 B. |18 . H _ CH[qerr] ) H
H OH 136 |2148 [B.&R{ eHr] Cetls cH ¢rr H H HO H- - |OH
- 137 B.13 CH[d em]E B.4 | CH3OH er C}Hs HH H HOH NH[ evr]
np. >25[err] C 13 : erf] Hzerr _H
. ealerrle 8428 583| s ¢6H§3[ if H NHS!
PCT/ EP96/ 04515 {3883 |&13{ CHs R EHr] REErr] H RH2r]l Rerr]
Rl err] Phy%iml Blarp No2 -COOCH3ICH; 13.4{ 3;—I[Hrr 80H ]C[Cerr.]OH[er ]8
H H : [ 1] rr 1 rr 14 B. {
H corg | 148 B4 Citi"| EGOCHILA] 51 (B CHEietrr] "
Clerr]H err] 146 |Bjy | CH3 | 4 H %&@3 3. H3 B r ] -
Clerr]Herr] 147 |B#3]| CH3| H H NI &CHh H NH3 H20

148 |B.1 | CH3 H 7-Cl1 H OH -

149 |B.1 | CH3 H 7-CH3 H OH -

150 | B.1 | CH3 H 5-CH3 H OH -

151 {B.1 | CH3 H 8-OCHj3 H OH -

161 {B.1 | CHa H 7-CH3 | 8-CH3 OH mp. 255°C

Table 8 :
5

Co. | Ex. R2 R3 R6 R7 | R® | Physical data

No. | No.

152 | B.1 3-0CHzCH3 H |[4-OCHCH3| H OH | .3/2(C2H04)

153 | B.1 3-Ci H H H OH -

154 | B.1 3-Cl B 4-CH3 H OH -

155 { B.1 3 H 4-OCH;3 H OH -

156 | B.1 3-Cl H 4-CF3 H OH -

157 | B.1 3-Cl H 2-Cl 4Cl | OH -

158 | B.1 3-Ci 5-Cl 4-Cl H OH -




143 B.13 CH err] d H H NH[ err] -

144 B. 17 H - COOCH[ err] CH err] H H OH 145 B.4
CH err] -COOCH err]CH err] H H OH 146 B.1 CH err]
H 8-CH err H CH 147 B.13 CH3 H = CH3
H- NH err 09721701 Herr]O 148 B.1 CH err] H PCT,EP%IM%?CI

H CH 149 B. 1 CH err] H 7- CH3 H CH 150
B.1 CHerr] H 5-CH err] H OH 151 B.1

CH err] H 8-CCH[ err] H OH 161 B.1 CH err]

H 7- CH3 8-CH3 -~ ™ np. 253perr]C Table 8: [err] Co Ex.
R err] Rl err] ﬂlEx] Rert] eI T] PIySTTar, Opta_Ng._No. 192 |B.
1 3-CCHerr]CH HZI No. T R20CH] ¢r R3CH er rRS i—{l R7 | R8 (HPhysical data
.312(C2H204) 153 B~P-1XC- L 3 g o H i O —

_ 154 B.1 - O H ﬁ-iﬁ]—([err] H OH[155 B.1

3-C H A3OCH: b rq ,«—S\CHH H jo4 448 g 1H | OHzlg - H
4-CFlerr] H OH o -1157 |B. 1 3-d H

2-d 4-C DH 158 B, 1 31d 5-C 4t H . CH
- WO 97/ 21701 | 162 | B.1 3-Cl H 4-S-CHj H OH mp. 169°C

PCT/ EP96/ 04515 -3p- Cb. E9. Rlefr]. Herr Rl err E1704.H20;
Physical data CH3|16®{BB | - 3-€krr]| H | #4N(CHs)z | 4HQ | OH pmp.deconpesesd?
B. 1 3-d H 4-S-CH erf] O . 149[ ex 17XC
-Jerr]Herr]Jerfledgrr|C 168 B. 1 -8HLEH-cH=CcHI*| OH .Co2H204

H
4-N(CH err])[err] OECQIPOSES.S 172 erTrc 164~ Bt
3-C o L e B aniREgken oggher °’B'at?‘t€[’%¥Fﬂd+QP}e‘?ef‘Tf®['BP§“}°“s?'aP$éPF] and
Rl err] taken toget hele ghenylenolety bi val ent radi cal between positions 3 and 4
on

Table9:

5

Comp. Carbon Hydrogen Nitro
No. Exp. Theor. | Exp. Theor. | Exp. Theor.
57 67.78 69.66 482 524 7.83 8.40
58 | 5859 | 5850 | 4.8 476 5.96 6.20
59 69.68 69.80 5.38 545 11.06 11.23
60 65.89 66.67 4.35 4.29 11.30 12.96
62 66.51 68.56 5.74 575 9.67 10.32
63 66.64 67.50 5.29 5.08 7.63 8.14
64 62.20 61.60 4.70 479 7.97 7.98
65 58.90 | 59.59 4.42 4.66 6.79 7.19
68 64.29 65.29 4.87 491 10.13 10.50
71 | 60.68 60.62 3.86 424 6.87 7.07
73 54.33 57.67 4.51 430 9.26 9.96
74 66.64 66.26 4.28 453 11.33 11.45
715 66.26 66.26 4.39 4.53 11.30 11.45
79 59.89 59.16 4.65 4.79 12.18 12.32
80 64.27 65.54 471 4.55 10.36 10.54
81 64.27 64.17 4.44 4.39 10.92 11.09
82 65.98 66.43 5.88 5.57 11.61 12.49
85 66.20 67.31 5.22 5.06 10.44 10.83
86 64.83 64.81 4.96 5.09 12.12 12.19
87 69.63 70.58 6.88 6.72 8.70 8.90




t he phenyl noiety Table 9: Conp.

Car bon Hydr ogen
Ni.trogen No. Exp. Theor. Exp. Theor. Exp. Theor. 57 67.78
69. 66 4. 82 5.24 7.83 8.40 58 58. 59 58. 50 4.58
4.76 5. 96 6.20 59 69. 68 69. 80 5. 38 5. 45 11, 06
11.23 60 6908821701 66.67 4. 35 4.29  11.30  12. FETEFINMSHp 51
68. 56 5.74 5.75 9.67  10.32 63 66. 64 67.50  5.29
5.08 7.63 8.14 64 62. 20 61. 60 -40- 4. 70 4.79 7.97
7.98 65 58. 90 59. 59 4,42 4,66 6. 79 7.19 68 64. 29
65. 29 4.87 Cq,,,,?,; 10cdBon 10} 50 Hjdroge£0- 6B Mo 3. 86
4.24 6. 87 7.0 5. 33 757 5T 7. —9] 26
9.96 74  66.64-_Nosg 2gEXD. eor. | 4 Exp. og3! Exps psTheor b g6 26
66. 26 4. 39 48853 | 6521. 30654211} 45109 | 539. 8P 13.259| 18.15 4. 65
4.79 12.18 12,32 |8 6l4. 65 54 71 4. %55 1¢. 36
10. 54 81 64. 47 297364. ?}'38 4.7ﬁ7 ??6@9 5‘%6. op 8'”11Po§'6§2 65. 98
66. 43 5. 88 9857 | 7188 g1 72.1117| 45585 | 568, 2p 11.3157| 3H1.60 § 22
5.06 10. 44 19063 [801.92 47830 | 68681 | 54896 10.95.P%127 1 -12/
12.19 87 69. 43 7d. 6. 2 7D . 90 97/ 21701
PCTI EPo6/ 04515 401080, 1072 PTLA, L B4 5‘3i!ydfolgle§108 1195 "INt rogen
No. Exp.  THeoi®4 |E6R.56 [TK8SB. | 399 | FA6or| 384 |6B8561 | 65.42
| g- ég - 5. 1%1 5 13188 1156.-332 2‘60.75 glé‘&@z 114.93 ﬂ).fsgo 11(‘;54941 - 9523- 17
Soe0 . 5.5 ] 518 Ttepgroyeag, oA (eS| 10 10 '
108 | 74227 | 7450 | 494 493 7.83 7.90
109 | 7417 | 7464 | 523 5.12 10.60 | 10.55
110 | 68.17 | 6843 | 4.28 4.47 8.75 8.87
115 | 6598 | 66.13 | 4.08 432 8.53 8.57
116 | 66.49 | 66.67 4.38 4.60 8.47 8.33
117 | 6797 | 6993 | 4.60 4.40 11.14 | 11.65
120 | 6735 | 6740 | 462 4.65 11.14 | 11.23
121 | 67.32 | 61.77 472 47 7.78 8.18
122 67.88 | 67.90 472 491 | 10.88 10.92
123 | 6975 | 7023 | 477 4.47 8.06 8.47
128 | 6588 | 66.12 | 4.24 432 8.37 8.57
132 | 6520 | 6525 3.77 3.91 10.42 | 10.87
136 | 66.77 | 6667 | 4.64 4.60 8.34 8.33
142 | 69.26 | 7009 | 4.42 4.63 9.59 9.91
145 | 6436 | 6406 | 4.19 4.48 7.49 7.47
148 | 61.88 | 61.79 3.65 3.84 7.88 8.01
150 | 6656 | 66.67 4.64 4.60 8.08 8.33
151 | 6476 | 6462 | 4.86 4.45 7.80 8.07
153 | 7099 | 71.13 5.17 4.86 9.25 9.22
154 | 7167 | 71.56 | 5.8 5.15 9.14 8.94
158 | 6172 | 6179 3.76 3.84 7.96 8.01
159 | 6928 | 6950 | 5.21 529 | 1001 | 1013
160 | 6271 | 64.19 3.91 4.04 7.36 8.02
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103 - 70.72 71.71  5.42  5.37 11.80 11.95 104 . 60.56 60.63
3:99 3.96 7.84 7.86 105 60.33 60.75 3.72  4.15 10. 28
10.49 106  62.37 62.29  3.71  3.92 7.71  7.78 108  74.22
74.50  4.94  4.93  7.83  7.90 109  74.17 74.64 12
10.60  10.55 W@97217633 17  68. 43 4.28 4.47 8.75 P‘é"@"&‘féé

65.98 66.13" 4.08 4. 32 8.53 8.57 116 66.49 66.67 4. 38
4. 60 8. 47 8.33 117 67.97 69.93 -4k 60 4. 40 11.14 11.65
120 67.35 67.40 4. 62 4. 65 11.14  11.23 121 67.32 67.77
4.72 4.71 7£ZEmzmgxumsaMZmnu§ 67.88 67.90 4.72 4.91 10. 88
10.92 123 69. 75gxa : 0 [Alssay foft Inthibition of $adésy] Prokin! Tradstérase. 65. 88

66. 12 4.24 4.32 8 37 8.57 132 65.20 65.25 3.77 3.01

10.42  10.87 136 £ Garrleky1 pr&ifin ‘?xén mée% ax% g&cnn §§‘gmn &s‘é%t
69.26 70.00 474 %"é’é Y pgparpq al .19
4. 48 7.49 5 7aly7Meihgds: A Gampagion tg Methpds in Enzgmology yokly 241-245,4850). 8 01
150 66.56  66. Kisten vidusifansforned@man ofted3fcoma KHAS)YIcells (Amepi¢anBype Cultufe?

022 154" 71, 67 Copily RAPGGID, UR) gohn sy hmory Bighd e ﬁ%mg *
61. 79 3.76 mogalayer cell epdtures wgrensed a5 sourcgof tuman epzymg Brieflg, cpllsor 5. 29

10.01  10. 13 160tumorHeré homogeniked th buffedcodthining 5O.0AM Tris, F'mROEDTAS1 MM EGTHO
-9 471/1 ot Z:O ' Phar rr]ac ol 0 dl %zaan Qher% }me&g(sulfo?ylmendi (pH I3 52/ ’lt.hrecgl OERQEAD"S{% %‘}9‘ Z]g?d I on
of Farnesyl Prot e?groqor »afar &0 min a"q-ﬂ?PrﬂWeF‘aiaﬁ'é §9‘1°°ﬁ§¢06é’ﬂ0n§09’¢ mmum@f%s
prepared essent i afrhgtion vad prepiredi@dd (h¥ restiting pre€ipitate was resuspended in a small (10 to0 20
ml) volume of dialysis buffer containing 20 mM Tris, 1 mM dithiothreitol and 20 uM
ZnCl,. The ammonium sulfate fraction was dialyzed overnight against two changes of
15  the same buffer. The dialyzed material was applied to a 10 x 1 cm Q Fast Flow
Sepharose (Pharmacia LKB Biotechnoiogy Inc., Piscataway, NJ, USA) which had been
preequilibrated with 100 ml of dialysis buffer supplemented with 0.05 M NaCl. The
column was washed with an additional 50 ml of dialysis buffer plus 0.05 M NaCl
followed by a gradient from 0.05 M to 0.25 M NaCl prepared in dialysis buffer. The
20  enzyme activity was eluted with a linear gradient of 0.25 to 1.0 M NaCl prepared in the
dialysis buffer. Fractions containing 4 to 5 ml volumes of column eluate were collected
and analyzed for farnesyl protein transferase activity. Fractions with enzyme activity
were pooled and supplemented with 100 uM ZnCl,. Enzyme samples were stored
frozen at -70" C. :

25
The activity of farnesyl protein transferase was measured using the Famesyl Transferase
[3H] Scintillation Proximity Assay (Amersham International plc., England) under the
conditions specified by the manufacturer. To assay for inhibitors of the enzyme, 0.20
pCi of the [3H]-famesylpyrophosphatc substrate and the biotinylated lamin B peptidc'
30 substrate (biotin-YRASNRSCAIM) were mixed with test compounds in a reaction buffer
consisting of 50 mM HEPES, 30 mM MgCl,, 20 mM KCl, 5 mM dithiothreitol, 0.01%
Triton X-100. Test compounds were delivered in a 10 pl volume of dimethylsulfoxide
(DMSO) 1o achieve concentrations of 1 and 10 pg/ml in a final volume of 100 ul. The
reaction mixture was warmed to 37° C. The enzyme reaction was started by adding 20
ul of diluted human famesyl protein transferase. Sufficient enzyme preparation was
added to produce between 4000 to 15000 cpm of reaction product during the 60 min of
reaction incubation at 37°C. Reactions were terminated by the addition of
STOP/scintillation proximity bead reagent (Amersham). The reaction product [3H]-

[FV]
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5 al., Methods: A Conpanion to Methods in Enzynol ogy vol 1, 241-245,
1990). Kirsten virus transformed human osteosarcoma (KHOS) cells (Anmerican
Type Culture Collection, Rockville, MD, USA) grown as solid tunors in nude
m ce or grown as nonol ayer cell cultures were used as a source of human
enzyne. Briefwpgmegmbl s or tunors were honogeni zed i n buff er PCOFPE/MFYg 50
mv Tris, 1 mM EDTA, 1 nM EGTA 10 and 0.2 nM phenyl net hyl sul fonyl fl uori de
(pH 7.5). The honpgenates were centrifuged-£8,000 x g for 60 mn and the
supernatants coll ected. A 30-50% anmoni um sul fate fracti on was prepared,
and the resulti recipitate was_resuspended in a small (10.t.0.20 ).

Jol urre of di al yJRmBREICEY bR R BrrERR R med of vRaRmAR bed SRRy 20
[err]M znQ [ er r |proximisy deado Tihe amourit B EH] faraesyi-(Gyshbistinllagtiy Beptide synthayived
aga: _ns'([j :WO C?_Srlﬂﬁﬁ Présedce orhlhb@xjg&%?l &s%ﬂﬂh ﬁﬁndsmgquﬁhw&q:f%)% tﬁ‘(hné’éﬁl%h |
applied to a w_Se 0 r maci ot echnol ogy
Inc., Piscat amy\%’%wﬁkymmgﬁﬁg"@ﬁf'@@géﬂu ek ‘?Mff WS of

di al ysi s buf fer consigsredhiorbe &amesyl prowingmnsfemgecictivith éThe praiein famesyhweawsferdsani t h
an addi tional SQciitityXbsstvad it MeSpréddfice VF tedl compBuibwad ddakdlizbPlol seegi by a
gradient fromO. 05§1NI to Q.25 I\%NaCI %rgﬁ #@ dﬁal;}%‘ s, bufter. The 20
enzyme activity TRISCTEFGAHYIXINIPE PISERGC L 6% Afid gxPresseskas per cpntinkibiigmy
prepared in the Idisepagss gudics, some teft carvpoundsexhibiting S0%or gteater idhibition/ofl famesy] of
columm eluate WoirSiefi¥tanfeia@heiiy WiGeIRRIEd it cohRhRARN deRinBLA ifhitiidirid | of ase
activity. Fractions w t.h, e:}@/ actéw tgrgwer i2‘00 e n supg enented with
100 [ert] M 200 [caryme scgyisy, nfHeetinds etesciupaings Bdhase suies were chgpipied ssiCrpe
activity of farr{eengkntation of wsticompuind produciom$0%ridihitianchi eszyng actietyasingthy |
Transferase [[ erﬁdxtﬂso%@.hpﬁzw,a@mwé%y He (SKieASEIRBornANBR ISIVRIBh oF REWIAL | onal
pl c., Engl and) gr?ﬂc‘ier &,Ee condi 1.i ons zgec; fi Wé@t he ggnﬂggcturgrx To assay
for inhibitors nsqp Pharmapguncy ResparchyIpstige ouse, FA, USA)ona VA

[[err] H -far nesydompaephosphat e substrate and the biodnylated lamn B

peptide 30 jpssubstrate (biotin-YRASNRSCAIM were mxed with test conpounds
in a reaction bétjiarwqonsi sting of 50 mM HEPES, 30 mM MyCl 2, 20 nM KCl, 5

mM dithiothreitors—0-91% Triton X-100. Test conpounds were delivered in a
10 [err]l volu f sti-f-oxttey BVES—+ Heve—coreqntrati ons of |
and 10 [err]g/m : o121 F In m xture was
warnmed to 37[erf] C. The enzyne ed bp.;ddirg 20 35
[err]l of dilutgd humpn farjnesyggprotefn tragsferase. guyfsficilent enzyme
preparati on wasjadded,to producg bet ween 4000 to 15000 _chm of| reaction
product during fhe 60°nin df rexdtion § ncub®ion &t 378:%%Readtions were
terminated by the add#tion |of &OP/scijptill@tion proxidiky bdad reagent
(Amrersham . Thelreact$on prljodues [[errfH - 63 1.0
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-42- farnesyl-(Cys)-biotin lamn B peptide was captured on the streptavidin
| inked scintillation proximty bead. The anount of
[[err]H -farnesyl - s)-biotin lam n B peptide synthesized i ence
or absence ofWPé’é"Fg’g')érrpounds was quantified as cpm by counti%i’%ﬁ@jﬁél | ac
Model 1480 M crobeta Liquid Scintillation Counter. The cpm of product was 5
considered to be farnesyl protein transfer a®% acti vi ty. The protein
farnesyl transferase actiyity observed in the presence of {est conpound was
nornalized to SR : aRas Dansformed Cell Phenqtype Reversiop Assave: of 10% DVBO and
expressed as per cent inhibition. In separate studies, sone test conpounds
exhi bi ti ng 50% dnsegiancnf @ctivageidiopeagenss such dsaherroutnt ray gene inte mpraeN Iy Fecells
activity were evahiaisqk def x@%ﬁﬂhﬁéﬂh@ﬁ&ﬁﬂ)%é@ﬂk bb&ﬂﬁ&hhbﬁgbnﬁ dijsﬂay
enzynme activity. The effects, of test. corrpog(?ds dn tag‘)se StUdjnﬁ .Werj_o
cal cul ated ad | @& ‘?rTge(‘E‘geﬁﬁ’édf‘ff“r%?‘f’ i migsgld medinm s Ipse, FORASE Y é’"&ﬁﬁ“y sS
i nhi bition of emfyosachibitionprodiweneelitcoburkGviick no jongenfpmt wifoom mgmalayew. t t en
by the Science |gyuqd/thdteds phit ¥p itcARuIBclBiar M&m&&ﬂ&&%@%@fgﬂ%ﬁm
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64 1 Pugaberpof cells in tssue cyltuge plates. Transformeg gells will achicve highepgcells
18. 4 nu@ipers than cells whickh@vezeverted 1o an untrarfafmed phenotype. Corfifounds
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Method:
Compounds are screened in tissue culture in NIH 3T3 cells transformed by the T24
activated human H-ras gene. Cells are seeded at an initial density of 200,000 cells per
well (9.6 cm? surface area) in six-well cluster tissue culture plates. Test compounds are
20  immediately added to 3.0 ml cell growth medium in a 3.0 ul volume of DMSO, with a
final concentration of DMSQO in the cell growth medium of 0.1%. The test compounds
are run at concentrations of 5, 10, 50, 100, and 500 nM along with a DMSO treated
vehicle control. (In case a high activity is observed at 5 nM, the test compound is tested
at even lower concentrations.) The cells are allowed 1o proliferate for 72 hours. Then
25  thecells are detached in 1.0 m! trypsin-EDTA cell dissociation medium and counted on a
Coulter particle counter.

Measurements:

30 Cell numbers expressed as cells per well are measured using a Coulter Particle Counter.

All cell counts were corrected for the initial cell input density by subtracting 200,000.
Control cell counts = [cell counts from cells incubated with DMSO vehicle - 200,000)

35  Test compound cell counts = [cell counts from cells incubated with test compound ~
200,000].

test compound cell counts
control cell counts

Test compound %inhibition = [} - ] x 100%.
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Measurenents: Cell nunbers expressed as cells per well are measured using a
Coulter Particle Counter. 30 All cell counts were corrected for the initial
cell input density by subtracting 200,000. Control cell counts = [cell
counts fromcells_incubated with DVSO vehicle - 200, 000] 35 ound
cell counts = Y?@I”I’"@bunts fromcells incubated with test coﬁp%ﬁzﬁ%‘/@ggp
200, 000] . Test conpound % nhibition [1 - t%§:[ conpound cell counts ] x
100% control cell counts WO 97/ 21701 )

PCT/ EP96/ 04515 -4dd4- 1lClert]l (.o the d—-conrcent+at i on required
to inhibit enzynp_a€oi Woty by SI0%9 (M) glal cOé.a¥ed ilf si€doi(eMdn] data are
avail abl e, summafizedgsyn tabl e 4. Tablje 113540. No. g9 IClerr](nM

Co. No. ICefr](n 5 32 88 136 12

66 sp 3 24 P4 156 g 5 91 47
22 63 87 92 251 218603 40 395 93
45 24 16 94 62 25 86

96

3.0 FRAMPEC o2 - TATRAS YA HTOR it Sl : . % 366
39 104 102 24 40 340 104
4.5 56 The enzyme farnesyl protgipSransferase catalyzeg tig (@8alent attachment of  farmnesyl

107 5 12 nitffety derived from faffes$! pyrophosphate td 812 oncogene prodiéPp 1935, This

70 130 o p217S 16 6 31Q, 112

18 P to attach 10 plasma membranes. Once attached to plasma membranes,

mutant or oncogenic forms of p217%* will provide a signal for the transformation and

uncontrolled growth of malignant tumor cells. Therefore, inhibitars of protein

farnesyltransferase will prevent the membrane atachment of p21"2* and inhibit growth of
10  ras-transformed tumors.

Nude mice are inoculated with 1 x 105 of T24 activated human H-ras gene transformed
NIH 3T3 fibroblast cells (T24 cells), subcutancously in the inguinal region. After three
days to allow tumors to become established, treatment with test compounds is begun via
15  the oral route. The test compounds are dissolved in a 20% B-cyclodextrin in 0.1 N HC)
solution and administered orally as 0.1 m! of compound solution per 10 g mouse body
weight. Routinely used doses are 6.25, 12.5 and 25 mg/kg. Body weights and tumor
sizes are monitored during the ensuing 15 days of treatment. At the end of treatment,

20 animals are sacrificed and tumors are weighed.

The "mean vehicle treated tumor weight" is defined as the mean tumor weight from 10 to
15 mice treated with the test compound.

The "mean tumor weight" is defincd as the mean tumor weight from 10 to 15 mice not
25  treated with the test compound.

mean tumor weight

% Reduction final tumor weight = [1 - mean vehicle treated tumor weight

] x 100%.

Table 12 ;
30
Co. No. | % reduction final tumor weight
at a dose of 25 mg/kg bid, po
14 66 %
34 : 56 %
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156 15 | 251 160 40 Exanple C. 3:
"Farnesyl Protdin “Trangferase Inﬁ%’i tor Secorjdary Tunor Model". The enzyne

farnesyl proteijn t¥ansferase cat$8%zes the cqval ent attachnent of a
farnesyl 5 ngi et-ﬁ defived frorraé%r nesyl pyrnophosphate to the oncogene
product p21[ er rf—thtrs-dtrectsp2irerrr—to—at't ach to pl asma nenbranes. Once
attached to plasnma nenbranes, nutant or oncogenic forns of p2l[ferr] wll
provi de a signa rmati on and uncontrol |l ed grow h of

D. Compédigon &xampke
mal i gnant t unor . for i nhi.Ri .t aor f prot.ei.n farnesyl transferase
w11 Oprevent ¢ naREiouByink Ifiofs cAcPalR St ftmrRlelics RomaioRy i bhee 10
ras-t r ansf or meduRitfesn suitaliefer sstemicgrdonicab admiaistation;te wanm-gloodideninialin 724
activated husranaddofdaficegeitttht proseik ifve®ibnNl H 3T3 fi brobl ast cells (T24
cells), subcut a“ﬁaﬂéliXgrécﬁe&thﬁ\.i.m%'s%mmgﬁ;u?Exesepgx;i%%leg RiE& 1o a compound of
' formula (I), a pharmaceutically acceptable acid or base addition salt or a stereochemically
isomeric form thereof.

10  Example D.1 : Oral solutio
9 g of methyl 4-hydroxybenzoate and 1 g of propy! 4-hydroxybenzoate are dissolved in
4 1 of boiling purified water. In 3 1 of this solution are dissolved first 10 gof
2,3-dihydroxybutanedioic acid and thereafier 20 g of the Al The latter solution is
combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol

15  and 31 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence are
added. The latter solution is combined with the former, water is added q.s. to 2 volume
of 20 1 providing an oral solution comprising 5 mg of the A L per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.

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..

20

Example D.3 : Film-coated tablets
Preparation.of sablet core
A mixture of 100 g of the A.I., 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 m] of water. The wet powder mixture is sieved, dried and
sieved again. Then there are added 100 g microcrystalline cellulose and 15 g




days to allow tunors to becone established, treatment with test conpounds
I's begun via 15 the oral route. The test conpounds are dissolved in a 20%
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formul ati ons exenfoiménand shen tleere gy added 25 g of ordgnesiurp octadecanoate) .'ngdbsage uni t
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animals in 5 CcC nce resent nve ti1on.
(A1) as us mmﬁ'aﬁﬁf Thr el sbies sredcapL VD e this obiaiieH LA o coating

apparatus.

Example D.4 ; Injectable solution

1.8 g methyt 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybe|izoate were dissolved in
15  about 0.5 I of boiling water for injection. After cooling to about 50°C there were added

while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 g of the A.I. The solution

was cooled to room temperature and supplemented with water for injection g.s. ad 11

volume, giving a solution of 4 mg/ml of AL The solution was sterilized by filtration and

20 filled in sterile containers.

xample D.5 : Suppositories ,
3 Grams Al was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 ml polyethylene glycol 400. 12 Grams surfactant and 300 grams triglycerides were
molten together. The lanter mixture was mixed well with the former solution. The thus
25  obtained mixture was poured into moulds at a temperature of 37-38"C to form 100
suppositories each containing 30 mg/ml of the A.lL
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C].ﬁgﬂ&f EAI% 3;&
%0 ‘g{ 81 Rsf 1.5a1kyloxyC1 yl, mono—

pyndlel-salkyl hydroxyCi.

di(C1-galkyl)aminoCj.gatkyl, ammoCl-salkyl,

or a radical of formula -Alk1-C(=0)-R9, -Alk!-S(0)-R? or -Alk}-S(0)2-R5,
wherein Alk! is Cy.galkanediyl,

R? is hydroxy, C;-galkyl, Cj-galkyloxy, amino, Cj-galkylamino or C)-galkylamino
substituted with Cy-galkyloxycarbonyl;

R2, R3 and R16 each independently are hydrogen, hydroxy, halo, cyano, C-galkyl,
C;j-salkyloxy, hydroxyCj-galkyloxy, Ci-galkyloxyCi-galkyloxy,

aminoC; galkyloxy, mono- or di(Cj-galkylaminoCy-galkyloxy, Arl, Ar2C).-galkyl,
ArZoxy, Ar2Cj-galkyloxy, hydroxycarbonyl, Cy-galkyloxycarbonyl, trihalomethyl,
trihalomethoxy, Ca.galkenyl, 4,4-dimethyloxazolyl; or

when on adjacent positions R2 and R3 taken together may form a bivalent radical of
formula

-0-CH3-0O- (a-1),
-O-CH2-CH»-0- (a-2),
-0-CH=CH- (a-3),
-O-CH»-CH>- (a-4),
-0-CH>-CH»>-CHp>- (a-5), or

-CH=CH-CH=CH- (a-6);,
R4 and RS each independently are hydrogen, halo, Arl, Cy.galky),
hydroxyCj.galkyl, C1-galkyloxyCj-galkyl , C)-alkyloxy, Ci-galkylthio, amino,




nmol ten and dissolved in 75 nl of dichl oronet hane. The Iatteullm I‘ﬂ“l""ﬂll”"l
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col our suspensi o ﬁgg the whole is 10 honobgenat ed. The t alfcqiepogé@ss ar e
coated with tWQ’?’ﬁ obtained m xture in a coating apparatus. Exanple D.4:

I njectable solution 1.8 g nethyl 4- hydroxybwzoate and 0.2 g propyl

4- hydr oxybenzoat e mere dlssolved in 15 about 0.5 1 of boiling water for

injection. After c bau 1k§ éddﬁﬂgl ile stirring
4 g'lactic acid, 0 g‘ré g?% l@g@’ﬁ‘ he sol ution
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q.s. ?d 13 \SOI ]E‘”F RY'aid ngeaehs dP&ddéﬁthireﬂydfﬂ ol hddd, ofarlo, @'.uaalﬁﬂl o} bﬂﬁyll%s
Supposi ori os 3 G Afto wingmeiny Exerlbuiie GRS OF 5 grams -
2, 3- di hydr oxybut anadcmomachmettpom@fsRﬁanﬁc&l"mmdgahe'rgayyfom a hvalentradi@i afrs
surfactant and 300 ¢ghai® triglycerides were nolten together. The latter

m xture was m xed we wththeforgg% | ution. Thethgfer obt ai ned

m xture was poured into noulds at a Fature of 37-% to form 100
supposi tories each contai ni ng 30 ngCH=0H—CHh€HA . (AR)97/21701

PCT/ EP96/ 04515 f48‘R8(ijs hg\l CH;alkidefc]arhﬁn 1,

t er eoi sonerj.c or ce acC, ase
addi £ on sali t her ﬁ‘Xﬁ Sﬁcfﬁé{‘ Yt"g lrﬁ“h‘éarcg ﬁ?‘?’ Y‘Egﬁ'%ﬂg Sbond;
10 Xis oxygertraliopx)eﬁlll-cfa\lkty1 hs@myq:n wmwnm@mall@[ aranpadrky| , Arf[err],
Ar[err]Cferr]al kyl gi g Fﬁimzﬂmh&é e@%ﬁ xJﬁidazo!ﬁ?’ﬁdl&Uﬂﬁk@f i %leylbxya -salkyl,

hydroxy(f err]al kyl, @@&YX 2 a{rqyﬁfgmp%ono_ o a radical of fornula

di ((err]al kyl)am
-Alk[err]-C(=O-Rerr], -Ak[err]-SP0B¥R err] or -Alk BTP] S(O2-Rerr],
15 -S-R10 (b-2),
-N-R1IR12 (b-3),
wherein R10 is hydrogen, C;-galkyl, Cj-galkylcarbonyl, Arl, Ar2C;.galkyl,
C;-6alkyloxycarbonylCj -galkyl, a radical or formula -Alk2-OR13 or
-Alk2.NRI4R1S:
20 R is hydrogen, C;-12alkyl, Arl or Ar2Cj.galkyl;
R12 is hydrogen, C;-galkyl, C1-1salkylcarbonyl, C;.galkyloxycarbonyl,
Cj-galkylaminocarbonyl, Arl, Ar2C;_galkyl, C;-galkylcarbonylCj.galkyl, a
natural amino acid, Arlcarbonyl, Ar2Cj.galkylcarbonyl,
aminocarbonylcarbonyl, Cj.galkyloxyCi.galkylcarbonyl, hydroxy,
25 Cj-salkyloxy, aminocarbonyl, di(Cj-galkyl)aminoCj.galkylcarbonyl, amino,
" 7 Cygalkylamino, C}.galkylcarbonylamino, or a radical of formula -Alk2-OR13 or
-Alk2-NRI4R1S;
wherein Alk? is Cj.galkanediyl;
R13 is hydrogen, C-galkyl, C)-galkylcarbonyl, hydroxyCj.galkyl, Ar! or
30 Ar’C.galkyl;
R4 is hydrogen, Cj-galkyl, Ar! or Ar2C1-5alky1
RS is hydrogen, Cj-galkyl, Cj-galkylcarbonyl, Ar! or Ar2C;_galkyl;
R17 is hydrogen, halo, cyano, Cj.galkyl, Cj.salkyloxycarbonyl, Arl;
R18 is hydrogen, Cy.galkyl, C).galkyloxy or halo;
35 R1? is hydrogen or Cy.galkyl;
Ar! is phenyl or phenyl substituted with Cj-galkyl, hydroxy, amino, C;.galkyloxy
or halo; and

R T IR A R MR R




15 wherein Alk[err] is Clerr]alkanediyl, Rerr] is hydr

Clerr]al kyl, Cerr]alkyloxy, amno, Cerr]al kylamno or ergmm"lu"mm""'"l
substituted with (Jerr]al kyl oxycarbonyl; R2, R3 and R16 each i*ndépehdeht |y *
are hydrogen, hydroxy, halo, cyano, (err] aI kyl, Clerr]al kyI XX

hydr oxyd er r W@RZIWky, Cerr]al kyl oxy(err]al kyI oxy, 20 PCT/EP96/04515

am no([ err]al kyl oxy, nono- or di((err]al kry5 )am no(] err] al kyl oxy, Ar[err] ,
Arferr]Cerr]al kyl, Ar[err]oxy, Ar[err]( ert]al kyl oxy, hydroxycarbonyl,

( err]al kyl oxycar bonyl trihal omethyl, trihal omethoxy, CJerr]al kenyl,

4, 4- di met hyl oxaz ol AT 15 Renyles phesy! at!as&@@ﬁmﬁ&n-w%shvmha}mm@mpxmoryt aken
toget her may formghhloval ent radical of formula 25 :

-OCHerr]-0O (a-1), -OCHerr]-CHerr]-0O (a-2),

- O CH=CH [ e% . ]A Eﬂ%&iuﬁ? as Elgmgh'%r%lé%ﬂ FUL&%{?]X is oxygen. (a-4),

-O-CHerr]-

nycirogen. al o, 3k ERPROMRRE RER i e i SoyHeear 1 U e epresena 60

(err]al kyloxy(err]al kyl, Cferr]alkyl oxy, err] aIk Ith|o am no, V\D
97/ 21701 4. Acompoundasclaxmcdm claims 1,2 or wheremR 1shydrogan]'¢Emgﬂ,o4515

-49- hydroxycar bony,l, oy C] .1kt bPMpEEIdp aINe| 631@1)1;,{‘,]0@ kg O) Cl err] al kyl or
Cerr]al kyI&(O)[err 6C":%kg{rr }@i@l R6 and R7 each |ndepe]nde§l'gly are hydrogen,

S 18 e et i U .

Rlerr] and Rl err] petikenyl C%l@#kvlaxmm‘am@mlhwafmréa BCrias
-OCHO cl) or - CH=CH CH=CH (c-2); R[err] |s

hydrogen, (err ]Salkyd»mpmryldlamclain;ednmxggoafrclmnyl! to Memi\diﬂn‘yhqugearmdmxb' 10

( err]al kyl garbon
Clerr]al kyl oxycar%hﬂ ﬁtﬁ(? KWllr “an%‘gfn% lkylo cagbé;i%g lfyl
am nod err]al kyl , rf?%ﬂ 1’8{) o %9
hal o([ err] al kyl , (ﬁnlerl? &l Hysii‘mly.qlgaﬂc]ylalﬂthlkyloxy, C1.5alkyloxyC1.5alkylcarbonyl :

' hydroxy, or a radical of formula -Alk2-OR13 wherein R13 is hydrogen or C;.galkyl.

20 7. A compound as claimed in claim 1 wherein the compound is
4-(3-chlorophenyl)-6-[(4-chlorophenyDhydroxy(1-methyl-1H-imidazol-5-
yhmethyl}-1-methyl-2(14)-quinolinone, _
6—[amino(4-chlorophcnyl)—1-mcthyl-1H-imidaqu-5-ylmcthyl }-4-(3-chlorophenyl)-
1-methyl-2(1H)-quinolinone;

25 6-[(4-chlorophenyl)hydroxy(1-methyl-1H-imidazol-5-yl)methyl]-4-(3-ethoxy-
phenyl)-1-methyl-2(1H)-quinolinone;
6-[(4-chlorophenyl)(1-methyl- 1H-imidazol-5-yl)methyl}-4-(3-ethoxyphenyl)-1-
methyl-2(1 H)-quinolinone monohydrochloride.monohydrate;
6-[amino(4-chiorophenyl)(1-methyl-1H-imidazol-5-yl)methyl}-4-(3-cthoxyphenyl)-

30 i-methyl-2(1H)-quinolinone, and
6-amino(4-chlorophenyl)(1-methyl- 1H-imidazo!-5-yl)methyl}- 1-methyl-4-(3-
propylphenyl)-2(1#)-quinolinone; a stereoisomeric form thereof or a
pharmaceutically acceptable acid or base addition salts thereof.

35 8. A compound as claimed in claim 7 wherein the compound is
(B)-6-[amino(4-chlorophenyl)(1-methyl- 1 H-imidazol-5-yl)methyl ]-4-(3-chloro-
phenyl)-1-methyl-2(1H)-quinolinone; or a pharmaceutically acceptable acid addition
salt thereof.
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-NRerr]Rerr] (b-3), wherein Rerr] .is hydrogent t
d err]al kyl, err]al kyl carbonyl, Ar[err], Ar[err](err]alKky
d err] al kyl ox P'{Afﬁ% Clerr]alkyl, a radical or formla - Al KITEVFPSMH2r 1)

or -Alk[err]-NR[err]Rerr]; 20 . R[e([jil]‘ I s hydrogen, ([err]alkyl,
Arferr] or Arferr]Clerr]alkyl; Rerr] is hydrogen, CJerr]alkyl,

d err]al kyl car bonyl err]al kyl oxycar bonyl. .. err]alk nm.n r bonyl
Arferr], Arferr] .eﬁﬁ%&m@@gwﬁ?méymﬁﬂiy%ﬁpglg%ﬁg?ﬁ%gdas
am no aci d, Ar[ err] emadiyeingredienf atherh@iutically afféctive amanongfla compound as claimed in
am nocar bonyl car bonylaims{d &g ]! kyl oxy( err] al kyl car bonyl , hydroxy, 25

d err]al kyl oxy, am nocarbonyl, di((err]al kyl)am no([ err]al kyl carbonyl,

amno, Cerr]alk ' I ] . .adi .0fe fOormul a
PN KL er ] - CRE ar 115y M e o fipgel s O A SRl oS RS it T O "
Clerr]al kanediyl ; R ehamcterizedin shababerapautieally pilieqpys ameyntetia compound 25 plaimed in
hydroxyC[ err]al kyl, &fyoneof claims3Qo § is intimately Mixed fwith @iphirinkedulkivdlly aldeptable | S
hydrogen, Clerr]al ky+ Arferr] or Arferr](err]alkyl; Rerr] 1s hydrogen,
d err]al kyl, C[err]a% carbonyl, Ar[err] or Ar[err]C[err]alkyl; Rerr] is
2y ogen: 161 orbiy akiegTPORKLS HIPIAR KOTSRS §.8 ocase a5 A mpdigntc hylr ogen
orClerr]alkyl; Ar[err] is phenyl or phenyl substituted with C[Serr]al kyl,
hydroxy, am no, Q2er AJcemppundaf fommulam(IT) veherkin the Wdi@R B2 RSIR4, RS, RS, R7, RS,
Grerr]alkyl . hydroxy s A e XS Dk s efbtineh Sskscollpndtobitona

: X X 2. u S
clained i % cl g?/m 1 &PMW“%&“%@A%*"@“&NA@B%%B%W@W% med in

clainms 1 or é wherein the dotted |ine BepgRsents a bond.

13. A compound of formula (V1) wherein the radicals R2, R3, R4, R, RS, R7, RS,
R16 R17 R18 and R1? are as defined in claim 1; a stereoisomeric form or a
20 pharmaceutically acceptable acid or base addition salt form thereof.

14. A process for preparing a compound as claimed in claim 1, characterized by
25 a) hydrolysing an intermediate ether of formula (IT), wherein R is C}-galkyl in an
agueous acid solution, preferably an aqueous solution hydrochloric acid, yielding a
compound of formula (I-a) wherein R is hydrogen; and optionally transforming




4. A conpound as clainmed in clains 1, 2 or 3 wherein Rerr]

Clerr]al kyl, Cerr]al kyloxy(Cerr]al kyI or nono- or ”"Im/"mmm "III" l"l
di ((err]al kyI Yam noC[err]al kyl. 10 5. A compound as cl

claims | to 4 wherein Rerr] is hydrogen and Rerr] is halo C[err]al kyl ,
Clerr] al kenywo®peret] al kyl oxy, trihal omethoxy or hydroxyC eRGTERMNA456Ky . 6.
A conmpound as clainmed in any of clains 1 to 5 wherein Rerr] is hydrogen,
hydr oxy, 15 hal o([ err] al kyl , hydroxyC[Sgrr] al kyl, cyano(err]al kyl,

( err]al kyl oxycar bonyl ([ err] al kyI i m dazolyl, or a rad| cal of fornula
-NR[err] Rl err] wherth¢ eonifiound df fpsmﬂgldfa()g@murR’d[s sydrbgenkintb azompéndiof forinsla
hydrogen Clerr]al kyl), Clerr]alkyloxy, Clerr]alkyloxyC[err]alkyl carbonyl,
hydroxy, or a radical of formula -Alk[err]-ORlerr] wherein Rerr] is-
hydrogen or Cferr]al kyRs 2@ ]1.4 A conpound as cl ai ned gn ghei m g wherein
the conpound is N

4- (3-chl or ophenyl) - 69 _
yl ) met hyl | - 1- et hyl -
6- [ am no( 4-chl or ophel
- 1-nmethyl -2(1H) - qui ng
6- [ (4- chl or ophenyl ) hy gh@Qy NNzl H i m dazol - 5-yl)
phenyl ) - 1- net hyl - 2(R®)) - qui nol'gMone; RS

6- [ (4- chl or ophenyl ) (1- net m;l -1H i m dazol - 5-yl ) net hyl | - 4- (RSJ et hoxyphenyl )-1-
met hyl - 2( 1H) zqui nol i none nohydr ochl ori de. nonohydr at e; (I-a)

6- [ am no(4 chil orophenyl ) (1- met hyl - 1Hi mi dazol - 5-yl ) met hyl ] - 4- ( 3- et hoxypheny
| ) - 1- met hyb) reagting)an diermodiawe ketope efrfdmula (IH) with a intermediate of formula

6- am no(4 chl or ophqny_h) %e,gﬁtmgﬂoﬂdd-nm %grgjﬁmpﬁghyl 4-( 3-

propyl phenyl ) - 2( 1H) none;, a stereaqisq

phar maceut i cal Iy a@ggiﬁ?'bwogﬂpg’e@fuﬁ'é‘?@? {;ﬁe af’s‘“t“ﬂé?@'ﬁ?"a‘%@l"mﬁ A

conpound as _cl ai medicldinga eomporndwidomiula Itk conpound i s

(B) - 6- [ ami ndP4- chl or ophenyl ) ( 1- net hyl -

1Hi m dazol - 5- yI)rreRFllIli'54 (3-chloro- pheny®)- 1 -neth8A - &61H) #dqui nol i none;

or a pharmaceutic _(g acceptable acid addlnnpn salt Lhe(Hef . ,-I N\Q;97/21701

PCT/ EP96/ 04515 -51-€9._JA phar maceut i call) czpns-uptlon"c iI'si
garriers angy &

OUDEROS ,a cong®Vma)l as ck'

2 IN 5 z

Jhi gfopk enylzhydroxy(l et hyg2—a g,#loﬁ”zgs

- qui nof'i NOAR, 1) hydrolysis
i

™ o7 2) N-alkylation

O S,
) 2 IR J )
x? NN NN
1, R R®  2)removalof P X oy _ RS
(4] (I-b)

¢) reacting an intermediate of formula (XXI) with an intermediate of formula
(IV-a), as described in the synthesis of compounds of formula (I-b), subsequent
15 treatment with an acid such as, e.g. TiCl3 in the presence of water, and reacting the
thus formed intermediate (XXIIT) with a suitable reagent such as, e.g.
R17CH,COCI or R17CH2C00C;Hs, optionally followed by treatment with a base
such as, e.g. potassium rerr-butoxide, yielding a compound of formula (I-b-1),

R3 R 16 R‘

{IV-a)

20 (XX




claims 1 to 8 5 10. A process of preparing a pharnmaceutic

as clained in claim9 characterized in that a therapeuti callﬂmmum)mu"nﬂmll
anount of a conpound as clainmed in any one of clainms 1 to 8 i¢ iAtihatkl

m xed with a pharnmaceutically acceptable carrier. 10 11. &gsas
claimed in ang’oc?fm!ﬁ %%inms 1 to 8 for use as a nedicine. 12. A conpound of
formula (XII) wherein the radicals Rerr], Bgerr], Rerr], Rerr], Rerr],
Rlerr], Rlerr], Rerr], Rerr], Rerr] and Rerr] are as defined in claim
1; a stereoisoneric formor a Epar rrgceut; cally acceptable ehqkd Qe base

addi tion salt form thereof. A!E ound of for \ egel n
PLPFP Rlerr], ¥ , ?’% Wn
“dgfiined in claiset; '

the radicals Rerr], Rerr], g
étl cally gecepjable ag

Rlerr], Rerr], Rerr] and R[e ,

stereoi soneric form XI 20

addition salt formtheréof. [eo for preyar O Gt r]‘e; as
claimed in claiml, characterized lpy a) hydrglysi \ g Z"rr‘

i ntermedi ate ether of fornul alé-rP,r’ , W] \iel s Jer™al IRyl |\319an aquy@ous
acid solution, preferably an aqugous Sol ution hydrochlorig aci

%{I el ding a
conpound of formul a (1-a) wherein R er XM hydrogen; and opti onaftt

transform ng WO 97/ 21701
PCT/ EP96/ 04515 - 52- d)hacdwmdaediat&mfrfmmm (XL} wheteer WiisarRippropriaicdeaving

hydrogen into a co ?.m,[)
i ntermedi ate ketone for Qég +ﬁ°£$m§ ﬁ\{derpgreo?)‘%%gao lﬁﬂ 3 (1Vv-a),
wherein P is %n optlceﬁ‘ci’P“ g %roup which is renmoved after t he
addition reaction, in the presence of a suitable strong base in an
appropriate sol vent, yimﬁ dirtfg apdonpound of forrmula (I-#); RO [@#r] c)
reacting an i nt er nedi forsn ag{ XXI) with an inter
(I'V-a), as descri bed'ﬁ‘fT’th SHRt IEsi s of compounds of TpEr
subsequent W

HNR'R” g1

(9,411)) (I-g)

wherein the substituents R1 to R16 are as defined in claim 1;
10

or, converting compounds of formula (I} into each other; or if desired; 2 compound
of formula (1) into a pharmaceutically acceptable acid addition salt, or conversely,
converting an acid addition salt into a free base form with alkali; and/or preparing
stereochemically isomeric forms thereof.

15




.

15.

r eagent

optiogally followed by treatnent with a base such as,
tert-butoxide, yielding a conpo - b-

Lert bt y CT g npound of fornula 'ogé’mz)moie”] t.\,‘f!
PCT/ EP96/ 04515 -53-

wher ei n_WiNER

#NO cover _
treat nent wtr@an acid such as,

such as, e.g. Rerr]CHerr]COC or

_ e.
water, and reacting the thus formed internmediate (XXI11) wth @jey
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(54) Title: FARNESYL PROTEIN TRANSFERASE INHIBITING (MIDAZOL-5-YLYMETHYL-2-QUINOLINONE DERIVATIVES

(57) Abstract

This invention comprises the novel
compounds of formula (I), wherein the dotted
line tepresents an optional bond; X -is oxygen
or sulfur; R! is hydrogen, Ci.izalkyl, Afr,
ArC\¢alkyl, quinolinylC;.¢alkyl,. - pyridylCisalkyl,
hydroxyCi.alkyl, Cj.salkyloxyCi.¢alkyl, mono- or
di(C).salkyBaninioCrealkyl, aminoCigalkyl, or a
radical of formula -Alk!-C(=O)-R®, -Alki-S(O)-R®
or -Alk)S(0)-R% 'R2, R3 and R'¢ ecach
independently are hydrogen, hydroxy, halo, cyano,
Ci.galkyl, Cjgalkyloxy, hydroxyCi.saikyloxy, Ci.
salkyloxyC;.salkyloxy, aminoCj-salkyloxy, mono- or
di(C.¢alkyl)aminoCysalkyloxy, Arl, ArlC,gsalkyl,
ArZoxy, Ar2Ci.galkyloxy, hydroxycarbonyl,
C;.¢alkyloxycarbonyl, trihalomethyl, trihalomethoxy,
Cagalkenyl; R4 and RS each independently are
hydrogen, halo, Ari, Cjealkyl, hydroxyCgalkyl,
CisalkyloxyCi-salkyl, Ciealkyloxy, Cisalkylthio,

amino, hydroxycarbonyl, Crsalkyloxycarbonyl, CialkylS(O)Ci.salkyl or Ci4alkylS(O)nCrgalkyl; Ré and R? cach independently are
hydrogen, halo, cyano, Cj.¢alkyl, 4,4-dimethyl-oxazolyl, Cigalkyloxy or ArZoxy; RS is hydrogen, Ci.salkyl, cyano, hydroxycarbonyl,
Ch.salkyloxycarbonyl, Cj.galkylcarbonylC).salkyl, cyanoC)salkyl, Cj.calkyloxycarbonylCycalkyl, carboxyCi.ealkyl, hydroxyCi-calkyl,
aminoCi.salkyl, mono- or di(Ci-galkyl)aminoCj¢alkyl, imidazolyl, haloCialkyl, Ci.calkyloxyCiealkyl, aminocarbonylCisalkyl, or a
radical of fommula -O-R10, -S-R10, .N-R1!R12; R!? is hydrogen, halo, cyano, Cicalkyl, Cisalkyloxycarbonyl, Ar’; RS is hydrogen,
Cisalkyl, Cr.alkyloxy or halo; R19 is hydrogen or Cy.galkyl; having famesy! transferasc inhibiting activity; their preparation, compositions

containing them and their use as a medicine.
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