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-PCT/ EP96/ 04661 -1- Farnesyl transferase inhibiting.2-quinolone derivatives
The present invention is concerned with novel 2-quinolone derivatives, the
preparation 5 t her eof , pharmaceuti cal conpositions conprising said novel
conmpounds and the use of these conpounds as a nedicine as well as nethods
of treat meR{queadsm ni stering said conpounds. Oncogenes fPEI/ERasOA6s1 encode
protein corrponents of signal transduction pathways which 10 lead to
stinmulation of cell growth and mtogenesis. Oncogene expression in cultured
cells leads to cellular transformation, dharacterized by the ability of
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membrane attachment of p217% and block the aberrant growth of ras-transformed
25  tumors. Hence, it is generally accepted in the art that farnesyl transferase inhibitors can
~ be very useful as anticancer agents for tumors in which ras contributes to transformation.

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,,

30 Science, vol 260, 1834 - 1837, 1993), it has been suggested that farnesyl tranferase
inhibitors can be very useful against these types of cancer.

In EP-0,371,564 there are described (14-azol-1-yimethyl) substituted quinoline and
.. quinolinone derivatives which suppress the plasma elimination of retinoic acids. Some
35  of these compounds also have the ability to inhibit the formation of androgens from
progestines and/or inhibit the action of the aromatase enzyme complex.

Unexpectedly, it has been found that the present novel compounds, all possessing a
pheny! substituent on the 4-position of the 2-quinolone-moiety, show famesyl



phenyl substituent on the 4-position of the 2-quinol one-noiety, show
farnesyl WO 97/ 16443 _

PCT/ EP96/ 04661 -2- transferase inhibiting activity. The present invention
enconpasses conpounds of formula (1) [err] 5 the pharmaceutically
acceptabl e acid or base addition salts and the stereochemcally isoneric
forns therewb9abssein the dotted line represents an opti FCATEPBEIEST 10 X
is oxygen or sulfur; Rerr] is hydrogen, Cerr]alkyl, Arf[err],
Arferr]Cerr]alkyl, quinolinyl(err]alkyl, pyridyl (err]alkyl,

hydroxy([ err]al kyl, C[err]al kyl oxy( err] akkyl, nono- or
di(Cerr]alkyl)amno(Jerr]alkyl, amno(CJerr]alkyl, or a radical of formula
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each independently are hydrogen, h ﬁroxy, hal o, cyano, (err]alkyl,

C err] al kyl oxy, hydroxy([err]al .K,yJ o k] al kyl oxy( err]al kyl oxy,
am no( err]al kyl oxy, 20 nond=--or IR] al kyl )am no( err] al kyl oxy,
Ar[err], Ar[err]derr]al kyl, Arpe# R ] [ err] al kyl oxy,

hydr oxycar bonyl, Cerr]al kyI oxycg haI onet hyl, tri hal onet hoxy,
([ err]al kenyl; or when on adj acg )

t oget her may form a bival ent ,A- 3 * | a 25

-OCHerr]- (aX1) 3 Lerrf>galerr]-0 (a-2),
- O CH=CH 5 (a-3), -OBH[err -CH[ err] - (a-4),
-O-CHerr]-CHerr]-CHerr]- (a-5), or 30

- CH=CH- CH=CH- the pharmaceuticallyticreptable acid or base addition salts and the stereochemically
isomeric forms thereof, wherein
the dotted line represents an optional bond;
10  Xis oxygen or sulfur;
R1 is hydrogen, Cy-12alkyl, A, Ar2C;.galkyl, quinolinylC;-galkyl, pyridylC)-galkyl,
hydroxyC;.galkyl, C}.galkyloxyCj.galkyl, mono- or di(Cj.galkyl)aminoCy galkyl,
aminoC;-galkyl,
or a radical of formula -Alk!-C(=0)-R?, -Alk!-S(0)-R? or -Alk1-S(0)2-R?,
15 wherein Alk! is C).galkanediyl,
R9 is hydroxy, Cj-galkyl, Ci-galkyloxy, amino, C;.galkylamino or Cj.galkylamino
substituted with C;.galkyloxycarbonyl;
R2 and R3 each independently are hydrogen, hydroxy, halo, cyano, Cj.salkyl,
Ci-galkyloxy, hydroxyC)-galkyloxy, C;-galkyloxyC).galkyloxy, aminoC;.-galkyloxy,
20  mono- or di(C;-galkyl)aminoC;.galkyloxy, Arl, Ar2C;.galkyl, Aroxy,
Ar2C;_galkyloxy, hydroxycarbonyl, C;.galkyloxycarbonyl, trihalomethyl,

trihalomethoxy, Ca.galkenyl; or -
when on adjacent positions R2 and R3 taken together may form a bivalent radical of
formula
25 -0-CH2-O- (a-1),
-0-CH;-CH»-O- (a-2),
-0-CH=CH- (a-3),
. -O-CHp-CHa- (a-4),
-O-CH»-CH>-CH3- (a-5), or
30 -CH=CH-CH=CH- (a-6);

R4 and R5 each independently are hydrogen, Arl, Cj.galkyl, Ci-galkyloxyC).galkyl,
C1-salkyloxy, C;-galkylthio, amino, hydroxycarbonyl, Cj.galkyloxycarbonyl,
C1-6alkylS(0O)C;.galkyl or Cy-galkylS(0)2Cy-galkyl;



Rierr] and R err] each independently are hydrogen, Ar[err], Cerr]alkyl,
Clerr]al kyloxy(errjalkyl, (Jerr]Jalkyloxy, Cerr]alkylthio, amno,
hydroxycar bonyl, ( err]al kyl oxycarbonyl, Cerr]al kyl S(O C[err]al kyl or
GerrlalkylS(O[err](err]al kyl; WO 97/ 16443

PCT/ EP96/ 04661 -3- R err] and R err] each independently are hydrogen, hal o,

cyano, C[erwdag.,ma“ Cerr]al kyloxy or Ar[err]oxy; Rl err] igciaedseiadsn
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C err]al kyl carbonyl C[ err] al kyl, cyanoC[ err]al kyl,
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exanpl e, nonyIAsuiamrlmefuﬁgaﬁghefmdxadeﬁmlmﬁawhmldsmlﬂudem bians&ll ght and

branched chai havrng
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1, 5- pent anedi Hﬂ“‘y}rhe term
"C(=0" refersglmemmaamr(;ugalyykmﬂmemmmoidgﬁ(s@&wfeémmngﬁmlﬁuI f oxi de
and the t@0M carbon atoms, such as, for example, nonyl, decyl, undecyl, dodecyl; Ca.galkenyl defines

straight and branched chain hydrocarbon radicals conuumng one double bond 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; C;.galkanediyl defines bivalent
straight and branched chained saturated hydrocarbon radicals having from 1 to 6 carbon

25  atoms, such as, for example, methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butane-
diyl, 1,5-pentanediyl, 1,6-hexanediyl and the branched isomers thereof. The term
“C(=0)" refers to a carbony! group. The term "S(O)" refers to a sulfoxide and the term
*S$(0)2" to a sulfon.

30  The pharmaceutically acceptable acid or base addition salts as mentioned hereinabove are
meant to comprise the therapeutically active non-toxic acid and non-toxic base addition
salt forms which the compounds of formula (I) are able to form. The compounds of
formula () which have basic properties can be converted in their pharmaceutically
acceptable acid addition salts by treating said base form with an appropriate acid.

35  Appropriate acids comprise, for example, inorganic acids such as hydrohalic acids, e.g.
hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or
organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,



" S(’O)[err]" to a sulfon. 30 The pharnmaceutically acceptable acid or base
:addition salts as nentioned herei nabove are neant to conprise the

t herapeutically active non-toxic acid and non-toxi c base addition salt
forns which the conmpounds of formula (1) are able to form The conpounds of
formula (1) which have basic properties can be converted in their

phar maceut i @ dmesascept abl e acid addition salts by treati ngcesegndsgse form
with an appropriate acid. 35 Appropriate acids conprise, for exanple,

i norgani ¢ acids such as hydrohalic acids, e.g. hydrochloric or hydrobromc
acid; sulfuric; nitric; phosphoric and thg |ike acids; or organic acids
such as, for exanple, acetic, propanoic, hydroxyacetic, lactic, pyruvic,
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Exanmpl es of s8R Fom .“Q‘.ys ?‘H’F‘:&l‘é@,“%"@dﬁfﬁ“& Examples ofisuchi fotms areThe

t er m st er eoc hexg. bydratys, akomdatescanfighertikeof conpounds of formula (1), as used
15 her ei nbefore, defines all possible conpounds made up of the sane atons

bonded by t he The tm eéissehvasically iidhifle b oft8bohal'of fofuilin, biise§ - di mensi onal
(1) ey paZeo et Qo UFARRE HiRante il of 6 it Aoms bsdcd b o]
desi gnat i on ofStEe ¥gunse Atbandsbnt havingdifferens threexdimensional struttusss which hre not
st er eocheni caliswrchageable, which tigcompoids 6EfofindlO IR PosERY. Bhless oieamigss. Said
M xture My CQnfbidd o inafthds i BORRL e of S BRpoRARAGmBhsstd tfe 0251 €
mixture of all possible stercochemically isomeric forms which said compound may
20  possess. Said mixture may contain all diastercomers 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
10 be embraced within the scope of the present invention.
Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
25  forms although not explicitly indicated in the above formula are intended to be included
within the scope of the present invention.
Whencver used hereinafter, the term "compounds of formula (I)" is meant to include also
the pharmaceutically acceptable acid or base addition salts and all stereoisomeric forms.

30 Xis preferably oxygen.
Rl is suitably hydrogen; C).galkyl, preferably methyl, ethyl, propyl; Art, preferably
phenyl; Ar2C)_galkyl, preferably benzyl, methoxyphenylethyl; a radical of formula
-Alk-C(=0)-R?, wherein Alk preferably is methylene, and R? preferably is hydroxy:
Ci-galkyloxy, e.g. ethoxy; C)-galkylamino substituted with C)_galkyloxycarbonyl.
35 R2andR3 cach independently are suitably hydrogen, halo, preferably fluoro, chioro,
bromo; C)_galkyl, preferably methy!, trihalomethyl, preferably triflucromethy;
Ci-galkyloxy, preferably methoxy or ethoxy; ArZoxy, preferably phenoxy;
Ar2Cy galkyloxy, preferably benzyloxy; trihalomethoxy, preferably trifiuoromethoxy.



mol ecul ar structure of said conmpound. All stereochemcally isoneric forns
‘of the conpounds of formula (1) both in pure formor in adm xture with each
other are intended to be enbraced within the scope of the present
invention. Some of the conpounds of forrmula (I) may also exist in their
tautoneric forms. Such 25 forns al though not explicitly indicated in the
above forn‘u{xﬁ 2h&4d Nt ended to be included within the scopgceppbéiedi’ €sent

i nventi on. enever used hereinafter, the term"conpounds of formula (1)"

is meant to include also the pharnaceutically acceptable acid or base
addition salts and all stereoisonmeric forfis. 30 X is preferably oxygen.
Rl err] is suitably hydrogen; Cerr]al kyl, preferably nmethyl, ethyl, propyl;
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met hoxycar bonyj o h ggg err] each | ndependently are suitably
hydr ogen; hal oi,z parﬁéﬁerlargﬁ %"bro, fluoro; 5 Cerr]al kyl, preferably

methyl; Cerr]al Xy, preferahly methoxy. Rerr] is suitably hydrogen;
C[err]al kyl, pﬁ&%@ﬁ?&gﬁ“ﬁ%’f‘f’?yﬂ?‘ggﬂw&)@ ¢ & 95/1 posision g the quinlinpne magiety

chl or ophenyl ; ®@deubstimkdtyR1! ishtediontiisec8 position imhes RIis drpthe T positiony

hydr oxynmet #yl ene), ( err]al kyl oxy (preferably nethoxynethyl ene), am no,

mono- or di - O As inferdstitig S6Rg6F cORPAINES 2 thise bohtpHhdds b teinili Refe) .
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C err]al kyl t hi du %y%my.‘ r] and R err] are hydrogen.
Preferably the,s bstituefntmliLerr] Is situated on the 5 or 7 position of the
qui nol i none nd| group of interesting compounds are those compounds wherein R3 is hydrogen

20  and R#is halo, preferably chioro, especially 3-chloro.

Still another group of interesting compounds are those compounds whel'éin RZandR3
are on adjacent positions and form a bivalent radical of formula (a-1).

25 A further group of interesting compounds are those compounds wherein R is hydrogen
and R4 is hydrogen, Cj.galkyl or Arl, preferably phenyl.

Still another group of interesting compounds are those compounds of formula (I)

%0 wherein R7 is hydrogen and RS is halo, preferably chloro, especially 4-chloro.

Particular compounds are those compounds of formula (I) wherein R8 is hydrogen,
Ci-6alkyl or hydroxyC;.galkyl.

More interesting compounds are those interesting compounds of formula (I), wherein R!
35  is methyl, R2 is3-chloro, R4 is hydrogen or 5-methyl, RS is hydrogen, RS is 4-chioro,
and R8 is hydrogen, C}.galkyl or hydroxyCj.galkyl.

Preferred compounds are
4-(3-chlorophenyl)-6-{(4-chlorophenyl)-1H-imidazol- 1-ylmethyl]-1-methyl-
40  2(1H)-quinolinone;



and substituent R err] is situated on the 8 position when R err] is on the
. 7-position. 15 An interesting group of conmpounds are those conpounds of
formula (1) wherein Rlerr] is hydrogen, CJerr]al kyl -or

Cerr]al kyloxy([ err]al kyl. Another group of interesting conpounds are those
conpounds wherein R3 is hydrogen 20 and Rerr] is halo, preferably.
chloro, espasbshds 3-chloro. Still another group of i ntereCI/EPMMEEIPOUNS
are those conpounds wherein Rerr] and R[err] are on adjacent positions and
forma bivalent radical of fornmula (a-1) A further group of

I nteresting conpounds are those corrpound'g'v\,herel n Rerr] is hydrogen and
Rlerr] is hydrogen, Cerr]al kyl or Ar[err], preferably phenyl. Still

anot her gr oup 4e(B-chintopheny?)i6-{(4-chderpphenyls: 18 imidaznbd ¢/imeshyl b2 H3-quifiolinonezul a (1)
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4-chloro. 30 Particul ar corrpounds are those conpounds of forrmula (I)

wher ei n R[errﬂ“ﬁ“@“’ﬁ%rogen Cerr]al kyl or hydroxy(err]al kyl. Mre
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wherein R[ ﬁ&mohé methyl, Rerr] is 3-chloro, Rerr] is hydrogen or
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4- (3-chl oroph V%HN'ﬂn%lWPB?'ophenyl -1H i m dazol - El nmet hyl ] - 2( 1H) - qui nol
i none; 6- [19- ( 4-(24ehlorophemybidt({4-chiorophenyd)(14-inpitazol-iybmeby! -1-(91n)edmy=|tl]y1)-

- net hyl - 4- pherylrp4hihblinonélethiiRlione (2:3). monohydratc,

5o o Sy e TR et e
4- (3- chl or oph@ ﬂ“’GOIF@n%m#W sierepispmeripformpsiand the pharaacestically

1-yl)ethyl]- dccepibléndid okbisdadaiibmaits teror,
4- (3-chl oﬂbpheny ) - 6[ 1- (4-chl orophenyl) - 2- hydr oxy- 1- (1Hi m dazol - 1-yl ) et hyl

1-1- The compounds of formula (I) can be prepared by N-alkylating an imidazole of formula
(X) or an alkali metal salt thereof with a derivative of formula (III).

N-alkylation

=~ (D

H

an
20

In formula (III) W represents an appropriate reactive leaving group such as, for example,
halo, e.g., fluoro, chloro, bromo, iodo or a sulfonyloxy group, e.g. 4-methylbenzene-
sulfonyloxy, benzenesulfonyloxy, 2-naphthalenesulfonyloxy, methanesulfonyloxy,

- triflioromethanesulfonyloxy and the like reactive leaving groups.

The above described N-alkylation is conveniently carried out by stirring the reactants in
the presence of a suitable solvent such as, for example, a polar aprotic solvent, ¢.g.
N;N-dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide, acetonitrile;
preferably in the presence of an appropriate base such as, potassium carbonate, or an

30  organic base, such as, for example, N,N-dimethyl-4-pyridinamine, pyridine,
N N-diethylethanamine. In some instances it may be advantageous to use an excess of
imidazole (II) or to convert imidazole first into a suitable salt form thereof such as, for
example, an alkali or earth alkaline metal salt, by reacting (II) with an appropriate base as



met hyl - 2( 1H) - qui nol i none; 10

4-(3-chl orophenyl)-6-1(4-chl orophenyl (1Hinm dazol-1-ylYnmethyl]-1- (2-net hoxy
et hyl')- 2(1H)-qui nol i none et hanedi oate (2:3). nonohydrate;

6-[ (4-chl orophenyl ) (1Hi m dazol - 1-yl ) met hyl ] - 4- (1, 3- benzodi oxol - 5-yl) - 1- net
hyl - 2(1H)-qui nol i none et hanedi oate(1:1); the stereoisoneric fornms and the
pharnaceuti§ﬁﬂ§ﬂﬁnifceptable acid or base addition salts tpersebeosdna The
conmpounds o ormula (I) can be prepared by N-al kylating an i m dazol e of
formula (11) or-an alkali nmetal salt thergof with a derivative of fornula
(111). RS [err] 20 In fornmula (111) Wrepfesents an appropriate reactive

| eaving group such as, for exanple, halo, e.g., fluoro, chloro, brono, iodo
or a sul f onyl odefingd barginabovejandsubsequentiyusingsaid saltfofn mrthe roacgion with the

benzenesul f ony hR¥iden RiYF Reimerely! f onyl oxy, nethanesul fonyl oxy, 25
trifluoronethaneSul fonyl oxy and the |Iike reactive | eaving groups. The above

descri bed N al | ' ' ' 1t by _stirri the
reactants in tlfilie‘é%tr"l s{é]“ndég’f@?‘ﬂégQhﬁ%§¥°e&3’ﬁpvk§’f1?9§%%%¥§%?%?£§%ﬂp| e, a
pol ar aprot§c fumyleV) withq reagestof fommula (V) hersizi Yiis carkpn efi suiferhsuch e foxni de,
di met hyl sul f oxtaifple, 23 t-cutbdnk)-bisT1 Hamedagdlelbl y i n the presence of an
appropriate base such as, potassium carbonate, or an 30 organi ¢ base,
such as, for exanpl g RN, N-di net hyl - 4- pyri di nam ne, pyridine,

N, N- di et hyl et ha.g‘a i n In sone instances it may be advantageous to use an
excess of im daZolg p convert imdazole first into a suitable salt
formthereof such a npl e, an alkali or _earth alkaline netal salt,
by reacting (11) ws i gt e base Nag f?V\O/QQM16443

PCT/ EP96/ 04661 -7 de irr\a-dt' regabove Rbe- suNs¥edentiRiUSHIg—ai ddsal t
formin the reacxT ON" wh i} he gylatingr&g(ent ohaormula (111). The
conpounds of forrrulé; (n) I}my al 80 be prepgsed by reagting an internediate
of 5 formula (1V) wth@yreagent of fornula (¢4, wherein Y is carbon or
sul fur, such as, for exanple, a 1,1 -carbonyl-bis[1H i m dazole].

10 Said reaction may conveniently be conducted in a suitable solvent such as, for example,
an ether, e.g., tetrahydrofuran; optionally in the presence of a base, such as sodium

hydride.

In all of the foregoing and following preparations, the reaction products may be isolated

15  from the reaction mixture and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, distillation, crystallization,
trituration and chromatography.

The compounds of formula (T) wherein the dotied line represents a bond, said
20  compounds being defined as compounds of formula (I-a) may also be obtained by
cyclizing an intermediate of formula (VI).

cyclization (I-a)

25  The cyclization reaction of (VI) may be conducted according to art-known cyclizing
procedures as described in, for example, Synthesis, 739 (1975). Preferably the reaction
is carried out in the presence of a suitable Lewis acid, e.g. aluminium chloride either neat



[err] 10 Said reaction may conveniently be conducted in a suitable
sol vent such as, for exanple, an ether, e.g., tetrahydrofuran; optionally
in the presence of a base, such as sodiumhydride. In all of the foregoing
and follow ng preparations, the reaction products may be isolated 15 from
the reaction mxture and, if necessary, further purified according to
nmet hodol ogi sgogemeazal | y known in the art such as, for exanpteEpsideacti on,
distillation, crystallization, trituration and chronat ography. The
conmpounds of formula (1) wherein the dottgd |line represents a bond, said 20
conpounds bei ng defined as conmpounds of fornula (1-a) nmay al so be obtained
by cyclizing an internedi ate of formul a l(VI). [err] 25 The cycli zation
reaction of (\VPyin#syitable splyentsuchag, forexample tp arematiciiydroearbens -84 ghiorrg
procedures as bensenei Sarmewhas elbvatedasnspepinges higyenhanse the rator thell@attipn. A&l er abl y
the reaction i <t ' ; P | ' cid, e.q.
depEdfidg GHine bicurt Bf o SUREESA TR ek shbleduilsn bt ftitast g

| um ni hi

PCT/ EPO/ 04661918 T8y b ST fromhe bssPupais KR o thegther Bhenubmpioy-as
aronati ¢ hySlr odescriibed jn Natarajas M. et a., belimdogrnalsf Chehizlry, @3B1720 TR 7 (29845, at ur es
may enhance the rate of the reaction. Al so, depending on the nature of the
substituents Rbsmpdunll sFfémmuld (-89, kSt RE 4% Dx%&y?&ﬁm' ' may be
di fferent fromth%&gu stitue dtlf rr /yﬂ) r?ir.a%%t e other dﬁm& l}r?gi ety,
as 5 descri bEHTRN 057 e P byihye {Yoiag et g fom PYbry,

23B: 720 - 727 vheyEnRis rRgeonding foarigniown metheds, suchwals stirdngith® err] i s
hydrogeg,bm Lsmwm, e mfifhndgjdoﬁﬁd_ ; d?&ﬁbﬁ%f%?a&&&ﬁmiﬁ%c%e_
prepared by hy -0Q.. s of fo ' erein i's
Clerr]al kyl , a@cioi Cr‘é%é%‘%%@%%né&h&wm%é%@ﬂ EiS s’%‘*yrqcicﬂ‘a'e'{’ﬁ’emlo

i nt er medi at e (Sempeyndsef formula (ka) by agdmewe Nrallkylatinn methodsopr opri ate acid is for
i nstance hydrochloric acid. Subsequently, conmpounds 3of formula (l1-a-1) may
be converted to conpou of Nforrml a (l-a) by art-?ﬁown al kyl ati on
methods. [err] 15 fe RiaNGA-Rbr mul a (1 - b) gad€fipert-E53artonpound of
formula (1) wherein ] iSN’ s ' N e

] ol J TR7
RO” N \Rl , " 0" N \RI : \R,
(XXVI) H (-a-1)
15
A compound of formula (I-b), defined as a compound of formula (I) wherein R8 is
hydroxymethylene, may be prepared by opening an epoxide of formula (VII) with an
imidazole of formula (IT).
20

Compounds of formula (I), wherein R! is hydrogen and X is oxygen, said compounds
being defined as compounds of formula (I-f-1) may be prepared by reacting a nitrone of
formula (XV) with the anhydride of a carboxylic acid, such as, for example, acetic

25  anhydride, thus forming the corresponding ester on the 2 position of the quinoline
moiety. Said quinoline ester can be hydrolyzed in situ to the corresponding quinolinone
using a base such as, for example, potassium carbonate.



hydr oxynet hyl ene, may be prepared by openi ng an epoxide of formula (VII)
-wWith an imdazole of formula (l1). [err] 20 oowmyy
(T'-by Compounds of formula (1), wherein R err] is hydrogen and X is oxygen
sai d conpounds being defined as conpounds of formula (I-f-1) may be
prepared by reacting a nitrone of fornmula (XV) with the anhydride of a

carboxylic ch as, for exanple, acetic 25 anhydr ipgd@mp ﬂf'or m ng
B i

the corres ester on the 2 position of the quinoline noiety. Said
qui noline ester can be hydrolyzed in sity to the correspondi ng qui nolinone
usi ng a base such as, for exanple, potassium carbonate. WO 97/ 16443
PCT/ EP96/ 04661 -9- [err] Alternatively, conpounds of formula (I-f-1) can be
prepared by reacting a nitrone of 5 formula (XV) with a sulfonyl containing
el ectrophilic reagemw such as, for exanple, p-toluenegalfonylchloride in
the presence of ,3 for exanpl e, aquegqs“r gas$Lyﬁacarbonate
The reaction i ﬁ the formation of Rag2-{ qU|poI|ne

y ' Rol i none

derivative. The gpp &, ar t-KeQiMtormfigh ti ons A&f _plasetagnsfer
catal ysis may 10 hhaderdd he-R'é\t‘e—g;T;—r'rre—rmt i of.

(1-f-1) may al so Y pr¥par ed K{/ an & TY9ebEs ecul ar,ARQE s '

rearrangenent of cBnpouﬁds of Rdrmul a (XV). Said rearrange’rhant cam be
carried out by dissol w@@the reagents in a reaction?i ner Sl vent and

i rradiating at a wavel ength of 366 15 nm It is advant Ge(d S to use
degassed sol utions and to conduct the reaction under an_ inert atnosphere
such as, for é!‘&’ﬂ‘ﬁq“@Y*EB!WBPF‘PF@E“BPPQOW)G?"'Pﬁmpéﬁéﬁngla@tmﬂﬁef to

m ni m ze uBdegormeald (XV)leith @ sulfonyicantaining eldttedphilio reagentisieh ) forekadple, [err] hv

20 Compounds gfox gyla'floricBrIMLﬁl&Q& of {1kt 48 B} i, & g&ﬂge” sai d
conpounds bei e I ned as corrpou ? e converted
into conpound®OBF The reaction nitially involves the formation ofa2-hy

qmnolmc dcnvanvc which is subsequently tautomerized to the desired qumohnone
derivative. The application of art-known conditions of phase transfer catalysis may
10  enhance the rate of the reaction.

Compounds of formula (I-f-1) may also be prepared by an intramolecular photochemical
rearrangement of compounds of formula (XV). Said rearrangement can be carried out by
dissolving the reagents in a reaction-inert solvent and irradiating at a wavelength of 366
15  nm. Itis advantageous to use degassed solutions and to conduct the reaction under an
inert atmosphere such as, for example, oxygen free argon or nitrogen gas, in order to
minimize undesired side reactions or reduction of quantum yield. |

Xv)

Compounds of formula of formula (I), wherein R! is hydrogen, said compounds being
defined as compounds of formula (I-c-1) may be converted into compounds of formula
(I-c-2), wherein R1P is defined as R1 except for hydrogen. For example, compounds of
formula (I-c-1) may be N-alkylated with R1>-W1, wherein W1 is a reactive leaving group

25  such as, for example, halo or a sulfonyloxy group, in the presence of a base such as, for
example, sodium hydride. |



(I'-c-2), wherein Rerr] is defined as R err] except for hydrogen. For
exanpl e, conpounds of formula (l1-c-1) may be N-al kylated with
Rlerr]-Werr], wherein Werr] is a reactive |eaving group 25 such as, for
exanpl e, halo or a sulfonyloxy group, in the presence of a base such as,
for exanple, sodium hydride. WO 97/ 16443

PCT/ EP96/ OAplomédas [err] Said reaction may conveniently h&nmg@mbaﬂlout by
m xi ng the reagents in a reaction-inert solvent such as, for exanple,

N, N-di met hyl formam de. It nmay be advisablg to carry out 5 t.he reaction at
slightly lowered tenmperatures. Additionally, it may be advantageous to
conduct said N-al kylation under an inert atnosphere such as, for exanple,
argon or nitrogen gas. S@ld reaction nmay al so be pemPornmed using art-known
Phase Transfer Catal 5 3c ondi tions, such, *\ \-@q.m‘he reactants

O~

in a mxture of angp ntrated sodi unRhg dr gii pn and an
organi ¢ solvent, suc R¥f uran, 10 in thg pres a phase
transfer catalyst, trlethyf ni unge ~ . In the
case where R err] isfar ¢ : el Reacting a
conmpound of formula ad reactant |i ke dpheX um chl ori de
in the presence of ¥15itupr \ﬂcl de (Qud) in a&nappgoprl at &sol vent ,

e.g. methanol, in theHresence of a base such as sodi um net hoxi de.

Conmpounds of formula of for§r8 (1), wherein Rlerr] is ®e&2] and Rlerr] is
hydrogen, said _conpounds being defined as conpounds of formula (1-d-1) may
al so be converM@mmwnwmmﬁombymmdmﬁ()mmmmeﬁ[ err] is
hydroa/C[ e]rr}ikd{%lsuﬁﬁf&ak%ﬁle.l\@ﬂfxﬁ& I%Nﬁm&esxﬂx llsdﬁvisa{de carry oot

am noCl err a a or exanpl e,
conpounds © ? %‘#r’?ﬁ i fmgﬁtlﬁow‘%g%% ?g‘ﬁ" d“’ryéédﬂﬁmé@“fﬁ’r nul a
Rlerr]Werr], Sandycapaid dalicylation gndgrmm atmesnhemuqhgsqom:pmphmgmrf or
exanpl e, hal o mgengsushambwm dlsaibe parfcmed udif}CarPRWA Phse rardfePase such
as, for exanpl &ml?ﬂéj@‘i‘@) Qxyngfdoq? Sucgl% Hmng the reactants in a mixture of an aqueous

concentrated sodium hydroxide solution and an organic solvent, such as tetrahydrofuran,
10 in the presence of a phase transfer catalyst, such as benzyltriethylammoniumchloride
(BTEAC).

In the case where RIb is aryl the N-alkylation may be performed by reacting a compound
of formula (I-c-1) with a reactant like diphenyliodonium chloride in the presence of

15  cuprous chloride (CuCl) in an appropriate solvent. eg. methanol in the presence of a
base such as sodium methoxide.

Compounds of formula of formula (I), wherein R1 is R1b and R8 is hydrogen, said

compounds being defined as compounds of formula (I-d-1) may also be converted into
20  compounds of formula (I-d-2), wherein R82 is hydroxyC;.galkyl, C1.galkyl, C).galkyl-
oxyCj-salkyl, aminoC;.galkyl, mono- or di-C}.galkylaminoCj.alkyl. For example,
compounds of formula (I-d-1) may be alkylated with a reagent of formula R8aW!1,
wherein W1 is a reactive leaving group such as for example, halo ora sulfonyloxy
group, and in the presence of a base such as, for example, sodium hydride.




WO 97/ 16443

PCT/ EP96/ 04661 -11- Said al kyl ation nay conveni ently be carried out by

m X1 Nng the reagents in a reaction-inert solvent such as, for exanple,
tetrahydrofuran or N, N-di nethyl formam de, in the presence of a base such as
potassiumtert-butoxide. Additionally, it may be advantageous to conduct

sai d alkylatlon Haeer an inert atmosphere such as, for exgRlgpo ar gon
or nltrogen conmpound of forrmula (I-e), defined as a conpound
formula (1) mhereln X is sulfur may be prgpared by reacting the
correspondi ng conpound of formula (I-f) efined as a conpound of fornula
(I'), wherein X is.oxygen, with a reagent |ike phosphorus 10 pent asul fi de

or ngesso? S Saibulpatdtion ﬁ[aecdn}ré{xamybﬁzeﬁdd]daiB;rmi:;ﬁhmerxizsgentginrarr]:acﬁai;c.ideﬁ eaction
may be perfor r Hﬂzﬁﬁ%ﬂ of 15

fo)r/rrul ap(l -f) %ﬁe{&ﬁg&?s fgleér}%e@%d‘e% or uérme?tnh err] Slerr]) or
Lawesson' s r eaRfessaceph SHeh 2P B‘F‘ AA@ °P't‘}'ry' m pyri di ne.

The conpounds adbankageous kaacopdyct said/alieylation lnndqn wejnan adnokgheiwud:}rhsngr example e

i m dazol e rgin tep. Such cyclization reactions are exenplified
I n exanpl e nu%%ﬁs T&Jogé{)gagl 20 The conpounds of formula (1) may al so be
converted into, each o wn reactl or f tiQ gr.oup

t ransf or mat i orfsSOMPOY aag-giﬂelfnpg w&%%’lﬂ“l bed
her ei nabove. @W@PMMbbsmﬂgtMymﬁtscompwdbﬁfoymm (B idefiedtapa t he

cor respondi ng c@ﬁ\bamubkf&maﬁm veHereil X &\Syger) With @ rdagint iR pldgpHdRS to the

correspondmng “CO% gﬁxgss acl dsh%ﬁlgb?rﬁsﬂbam no groups on imdazole or

phenyl may be p Etaonl wn di azotation reactions and
subsequent replacenentnef the di azo- group by hydrqgen al cohol s may be
converted into este?s‘~ ng 8, primary an1ne Ay encopverted into
secondary or terti ‘Q;ﬁ; ouble bonds nmayRge & ated to the
correspondi ng S|ngle nt er redi at es

be prepared accordi ng met hegs, Sone \ ,
her ei nunder. Inter ' 1a QLM;_nay fe pff ep2 bylpeacti ng a
substituted 4-phe ;

ond #£cri ben h-

Said reaction may be performed by stirring and optionally heating a compound of
15  formula (I-f) in the presence of phosphorus pentasulfide (P4S10) or Lawesson's reagent
in a suitable solvent such as, for example, pyridine.

The compounds of formula (T) may also be prepared by building up the imidazole ring as

2% a final step. Such cyclization reactions are exemplified in example numbers 19 and 21.

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

25  carboxylic acids or amines; 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

30 to the corresponding single bond.

The intermediates described hereinabove can be prepared according to art-known
methods. Some of these methods are shown hereinunder.

Intermediates of formula (IV) may be prepared by reacting a substituted 4-phenyl-2-



WD 97/ 16443

PCT/ EP96/ 04661 -12- qui nol one derivative of fornmula (VIII) with a
carboxylic acid of formula (I1X) or a functional derivative thereof, e.g. an
acid chloride, yielding a ketone of forrmula (X). Said reaction is perforned
by stirring the reactants in an appropriate solvent in the presence qof an
aci d, such wopattédhosphoric acid. Subsequently the ket one PCIEPB&04661
‘reduced yielding internmedi ates wherein R8 is hydrogen or are reacted with
an appropriate addition reagent. InternggLates of fornula {(I11) may be
prepared starting frominternediates of fornmula (1V) by reacting an

I nternedi ate of, fornul.a (I W t h appropri ate reagent.  to convert 10 the
hydr oxy groupq‘?'mlﬁ“‘%" Q%%wa%ﬁﬁmﬁ&wﬁﬁwmmﬁ pla B9Q0er si on
reagents are functionalaepivative thereofyg.g. antdciirchibeide, gieldivigrd ketone bfformla gt)es of
formula (111) : Wgﬂﬁmﬁa I : Pdaftais il iélﬁ”'glqlfﬂ .

p-t ol uenesul féﬁbﬁﬁo@ﬁ $ t gg%ﬂgéﬁgt erneiilﬁzﬂlg PSPIM%MPFI ) wherein
Wis p-tol uen g ag 'éﬂ‘%‘.a OSPRORS A Sybsequently the ketone.may\ke| ) " rmay be
prepared by redued pigldingimeroediaws whereinBS is yogen driareaeastet with ay hppispriag 0.

di et hyl oxosum%‘gﬁt hylide, in appropriate conditions. Schenme | [err]
20 The internmediates of formula (VI) may be prepared as depicted belowin

schenme I1. A pi ' ' of formil a ), is react wi th an

i mi dazol e of %‘?‘?’rﬁ‘ﬁ@%?’r k‘%‘gu{dﬁ@ by %Bw%%%wm@wﬁmm

i nt er nedi at e @Y) hyoeastingan intermediagof formula(BPvdthyh apheopirise réagent iscoavims equent | y

r educeg t10 ﬁi the hRiboxy irduiplifio de feastive iaﬁngﬁromr@ﬂr@prﬁﬁhbwm&éﬁet hg_n

reacted wit VTR . hbeldi ng angint ermedi ate

reacted wi (\ﬁfga&bﬂ‘/@ﬁg%%g o%Bta{n%%eﬁmges-L&onXula aff) SEkeS W %

PCT/ EP96/ 0466°F chiprpsulfifeenpstojupnesylfonylichipgide; to obtpin insrmediates of formala (8D f or nul a

(XV) nmay be pwispein ®Wlisipyolberesilfbagligngupqui nol ine 5 derivatives of fornula

(XVI) with an appropriate oxidizing agent such as, for exanple,

m chl or o- Ber KRRl ffthfla (VITFy Wﬁf%ﬁf‘ﬁﬁg“ b3t b o) iy ©X 2P €
a | y 0

di chl oro- net hage. .Qui nolj nes_ of for, . € prepare n anal o
with the con Pfdﬂl » &8, d{me?hyloxosu onium methylide,’in appmpnate%ond[i)tions. gy

Scheme I

awv (VID

20  The intermediates of formula (VI) may be prepared as depicted below in scheme IL. A
nitrophenyiderivative of formula (XI) is reacted with an imidazole of formula (I) in art-
known conditions, yielding an intermediate of formula (XII). Said nitrophenyl derivative
is subsequently reduced to give an aniline derivative of formula (XIII), which is then
reacted with an acid derivative of formula (XIV) yielding an intermediate of formula (VI).



of internediates of fornmula (X) to internmediates of fornmula (111) and
-subsequent N-al kylation with internediates of formula (I1)., but starting
from'qui nol1 ne derivatives 10 prepared according to art-known procedures,
e.g. as described in J. Kenner et al., J. Chem Soc. 299 (1935). Said

N-oxi dation may al so be carried out on a precursor of a quinoline of
formul a (X\{,¢ WLﬁqr] 15 The internediates of fornula (XVI pcPimoeoegeposed to
be netabolized i1 nto conpounds of WO 97/ 16443

PCT/ EP96/ 04661 -14- formula (l). Hence, :¥terned|ates of formula (XVI) may
act as prodrugs of conpounds of formula { The internediates of formula
(X-a), being internmediates of formula (X) mherein the 5 dotted line is a
bond, can be prepared according to schene [11. Scheme Il [err] [err]
yleldlng i ntermedi ates of fornul a YR FW& whi ch are subseguently converted
to interne- diates of formula (XX) using catal ytiR fygcdgenation
conditions, e.g. by I nggrBydr ogen gas and palladluﬁ%ph frbon in a
reaction-inert sol vent h as, e, gntetgsahydrofuran. er medi at es of
formula (XX) are gnFerpe ates of f 1) by 15
submitting inter ‘éﬁfn K‘ etylation]r RO —ekg-by-treatnent
wi th the anhydmne boxyllc a |d e.g ¥ Gy arl ride in a
reaction-inert solvent, ‘e.g. tol uene, optlong?ly |H‘tHb presence of a base
to capture the acid |igprated duringmhe reaction, @r subsequent treatnent
Wi th a base such as, e.g. potassiumtert-butoxide in a reagkion-inert

sol vent, e.g. 1,2-dLn§tho§¥ethane I nt er medi at bf fornq} X-a-1), WO
97/ 16443 RT3 - / EP96/ 04661
-15-

The intermediate nitrones of formula (XV) may be prepared by N-oxidizing quinoline

5 derivatives of formula (XVI) with an appropriate oxidizing agent such as, for example,
m-chioro-peroxybenzoic acid in an appropriate solvent such as, for example, dichloro-
methane. Quinolines of formula (XVI) may be prepared in analogy with the conversion
of intermediates of formula (X) to intermediates of formula (I1I) and subsequent
N-alkylation with intermediates of formula (II), but starting from quinoline derivatives

10 prepared according to art-known procedures, e.g. as described in J. Kenner et al., J.

Chem. Soc. 299 (1935). Said N-oxidation may also be carried out on a precursor of a

quinoline of formula (XVI).
S
RS S’

15
The intermediates of formula (XVI) are supposed to be metabolized into compounds of



being internmedi ates of formula (X-a) wherein R err] is hydrogen, can be
obt ai ned by renoving the protecting group Z frominternedi ates of formul a
(XXI'y using art-known reaction conditions, e.g. acidic conditions.

Internmedi ates of fornmula (X-a-1) may be converted to internedi ates of
formula (X-a) using art-known N-al kyl ation reactions. 5 Al so, internediates
of formul a ws9aads can be obtained by treating internedi atres/Eebsssinul a
(XIX) with TiC[err] in the presence of water, in a reaction-inert solvent,
such as, e.g. tetrahydrofuran, or by cagl%[ytic hydr ogenation, giving

I ntermedi ates of fornmula (XXII) which ar'e subsequently converted to

I nternmedi ates (X-1) using the sanme reactions 10 as descri bed herei nabove

f or convert i niprinvia .nidencatinernielities pbHiormula O5Eh imay et a§ pPatiings ¢faomporiddhiene |V
outlines the sypitigsas of intermediates of formula (XXVI-a), wherein R8b is
a 15 substituent appropriately selected fromRerr] so as to be suitable
In the additign.reactd on ¢ anolithi derkvat, f i.nternediate
O 1) ot hiejEREiaRs obomhilf 0Pk EBHS %np%‘éi”«%s.o"gw]fﬁ e B Aol 6

hydr ogen, X edatedlingis a baydeean)bg proparsd gecandingrig schemeilll.he | i ke. Schenme |V [err]
20 In schenme 1V, an internediate Qf forjula (XXI11), wherein Werr] is

hal o, is treated wth an organoli g?heﬂﬁllﬂ:agent such as, e.g. n-butyllithium
in a reaction-inert soLvent, e.qg. V\Q397/ 16443 R

PCT/ EP96/ 04661 -16- tejrahydrof uran, d subseguﬁﬁ'{
I nternmedi ate of f » \%,gi n interne

whi ch is subsequelt{F¥ofhv d $40 a ntermedrat e|of fordul a (XXVI) by
treat ment witP2n ™ipar ne e of forjgula (V). 54 un_stf formul a
(1) and sone of the Internedi ates have Q¥ |east oORe r\'{lc center in
their structure. Thigxveher eogeni c Qevwlpr nay be pré'sen _
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In scheme I, intermediates of formula (XVII) are reacted with intermediates of formula

10  (XVIID), wherein Z is an appropriately protected oxo group such as, e.g. 1,3-dioxolane,
yielding intermediates of formula (XIX), which are subsequently converted to interme-
diates of formula (XX) using catalytic hydrogenation conditions, e.g. by using hydrogen
gas and palladium on carbon in a reaction-inert solvent such as, ¢.g. tetrahydrofuran.
Intermediates of formula (XX) are converted to intermediates of formula (XXT) by

15  submitting intermediates (XX) to an acetylation reaction, ¢.g. by treatment with the
anhydride of a carboxylic acid, e.g. acetic anhydride in a reaction-inert solvent, ¢.g.
toluene, optionally in the presence of a base to capture the acid liberated during the
reaction, and subsequent treatment with a base such as, e.g. potassium fert-butoxide in a
reaction-inert solvent, e.g. 1,2-dimethoxyethane. Intermediates of formula (X-a-1),



be converted into the corresponding diastereoneric salt fornms by reaction
with a suitable chiral acid. Said diastereoneric salt forms . are .
subsequent|y separated, for exanple, by selective or fractional

crystal lization and the enantiomers are |iberated therefrom by al kali. 15
An al ternative manner of separating the enantioneric forms of the conpounds
of formul a ‘v w_fl ves |liquid chromatography using a chi pel/Epbédssginary
phase. Said pure stereochemcally isonmeric fornms nay al so be derived from
t he correspondi ng pure stereochenmcally L&s:orreri c forns of _the appropriate
starting materials, provided that the réaCtion occurs stereospecifically.
Preferably if a specific stereoisoner is desired, said 20 conpound w | |
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tunors in 10 v@s s E?’“"é‘ﬂ“lw m&@h nd| rect ly,
i.e. by facili tat| ng tum)r-l n,duced angi ogene3| s ( J. et al, Cancer

Research, 55, 4575- 4;@0 199%). Hence, pharkh ﬁ‘i‘cal ly targett| ng nut ant
ras oncogenes cgy_!__ apl y suppr(ggs |Rd r growth in vivo, in
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iting tumor gr vvth by {adm ni steringggn)effective
Eo/resent 1nv MNefiOga subject, e.g. a mamal
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PCT/ EP96/ 04661 - 17- NY andygwre particul arl{ }gmn) in need of such
treatment. In particular, thimxnvention provides gxxaphod for inhibiting
the growth of tunors expressing an activat ed ras oncogene by the
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the organolithium derivative of intermediate (XXIII) to the oxo group of intermediate
(XXIV). R8b is for example hydrogen, Cj.galkyl, Cj.galkyloxycarbonyt and the like.

R? . Scheme IV
Rz—/./
—R"’ + '_}-C-R“
RO
(XXIII)
+ (V)

20
In scheme IV, an intermediate of formula (XXIII), wherein W2 is halo, is treated with an
organolithium reagent such as, e.g. n-butyllithium in a reaction-inert solvent, e.g.



5 cancer (e.g. adenocarcinom), pancreatic cancers (e.g. pancreatic
carci noma such as, for exanpl e exocrine pancreatic carcinom), colon
cancers (e.g. colorectal carcinomas, such as, for exanple, colon
adenocar ci noma and col on adenoma), henmatopoietic tunors of |ynphoid |ineage
(e.g. acute lynmphocytic |eukem a, B-cell |ynphoma, Burkitt's |ynphoma),

nyel oi d | eukedmams443f or exanpl e, acute nycl ogenous | eukeni arCribdsiosssiO
thyroid follicular cancer, myel odysplastic syndrome (MDS), tunors of
mesenchynal origin (e.g. fibrosarcomas apg. rhabdonyosarconas), nel anomas,

t erat ocar ci nomas, neurobl astomas, glionmas, benign tunor of the skin (e.g.
ker at oacant homas), . breast carcinoma, ki dney carninoma, ovary carcinong,

bl adder car ci riefRRYdpigraspand sebsgquenty reagird ith apdnmmediate of fommula (X¥EY) al so

pr Ioyi de a nﬁl;t1 hedelng interiiddinid offgrmalaiXXVO) ﬁﬁiéh/ilg sibiséqaaiyconventd ol Ni gln an?
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mut ation tqQ an_.oncogenic tatiQn to an _oncogenic form wth said

i nhi bition bein"a’gc%fﬁ ?fg%wiadﬁ%wﬂheawgwﬂ%f bave aleastongn ef fecti ve
anmount of t he seoopminctsteringhais swecturcThis sterebgeniz censéxjntaytbe ipresentinch Rbr £3/ch a
treatment. Forcombg., the benign proliferative disorder neuro-

fi bromatosis, or tunors in which ras is activated due to nutation

or over expr essi,on ..of osicne kinase onc s _may be inhibited by the
conpounds of t |§&1%°&éﬁi°§5%m“§'§ﬂa R'ﬁgmﬁfigg%ﬁl 'ﬂé‘é"ﬁ?ﬁ%ﬂpﬁb%ww es to
conmpounds 18f feenesally sacemjc mixtugrsfof enantiomerswvhiclean be separagd fromoneanodedr ci ne. | n
\éi ew of lthtei ' famﬁngarpmwmhm&iméedpmfrﬁ]gamﬁacfdoh@ogmbbm?nﬂ?ﬁmwds may
e formul ate Reddds [ or ,adm.ni st.rati.o

pur poses. 30 bb_?jc)) prelg@g&' t@ﬁ@#@?&%&?ﬁ%ﬁc@m&w f%ﬁ?"&‘ﬁ‘t’ﬁ}‘ le

i nvention, an cBirgl agd; Jaid diagerpemesic salt forns are snbsequensiyisenarated. fonexample, by  aci d
addi tion salt sélenive orefractidial aystalligtion (@d GRienditiomers e Kbériteditherefrbh b AR{IE
adm xture pai t *A:Panaﬂﬁf‘@%ﬁ}i&io?%gﬂﬁng‘iﬁee&&éfﬂ %ﬁEﬁH&r@’ A Fh Ca{bf*i SIS AN

‘take a wide vari ety of TOrns pendi ng on‘f'he ror o'?e r.g%{‘ﬁ&? 8ﬁmﬁ°e's'i red
for admi ni st r & inypivestiguidchsomatogzaphy psing:a chighssuionary phase. -Said preesi rabl y i n

uni tary dosagetefeochem®ally iseréricalbine, mayratsbde aérived frbmtheadresporlinguieon oral |y,
rectally, per gileaéi : : . .ﬁh.aﬁﬁ%in%ﬁ i'n
preparing the_co o@#ﬂl%ﬁ’éﬂ%%%ﬁ#eg’egkg%@&%rm, ngrgg(i '%.éﬁd?gua ﬁ!e

phar maceut i caf® P&‘-‘%i%‘é%ﬁlﬂgﬁ“@p ‘ ele {%’H eCificjt REST & desfigidtid gl ycol s,
oil's, al c8fol somprind will b synthesized by stemospedific methodsiof prepaiatione Fhosetiethods such as
Suspensi ons,  SAll tivéntageously employ enantiomerically pure starting materials.

This invention provides a method for inhibiting the abnormal growth of cells, including
transformed cells, by administering an effective amount of a compound of the invention.

25  Abnommal 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) tamor cells in which the
ras protein is activated as 2 result of oncogenic mutation of another gene; (3) benign and
malignant cells of other proliferative diseases in which aberrant ras activation occurs.

30  Funhermore, 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, 33, 4575-4580, 1995). Hence, pharmacologically targetting mutant ras
oncogenes could conceivably suppress solid tumor growth in vivo, in part, by inhibiting

35 wmor-induced angiogenesis.

This invention also provides a method for inhibiting mor growth by administering an
effective amount of a compound of the present invention, to a subject, e.g. 2 mammal



WO 97/ 16443

PCT/ EP96/ 04661 -18- elixirs and solutions; or solid carriers such as
starches, sugars, kaolin, lubricants, binders, disintegrating agents and
the like in the case of pomders pills, capsules and tablets. Because of
their ease in administration, tablets and capsul es represent the nost
advant ageowyo@rasesiosage unit form in which case solid phrermEessosséical
carriers are 5 obvi ously enpl oyed. For parenteral conpositions, the
carrier will usually conprise sterile ma&i at least in |arge part, though
other ingredients, to aid solubility for*€xanple, nmay be included.

I njectable solutions, for exanple, nmay be prepared in which the carrier
conpri ses sal i(asi sk pirhm’arly@hnm)én aexk of suzh mmaxtrﬂmﬁan‘tcelaothxmbdnﬂm and

g:o;fg;rGi zflault:qw%kca | € %hmqwér&gﬁ n O?Jéi - nd the gmng;cgecase
enpl oyed. | n tOREOSERFRY qu;"ﬂﬂyagﬂ'??z?ﬂle °‘?"8Fa‘§%‘?“g?f?‘é"r@8|?9 unds af E’P?‘"&i ion, the
carrier opti oriavensionc Gxpmplesaf mmwhichmaybmnhxbhadabmragp mogbmitedaoding a

suitabl e waltidgepg Sden&QIcirBHﬁ cfegﬁé)éaneasw&gﬁaggxga offl Soch'a¥ 35r Of any

nature in mnor pro ortions, 0(H)hves cause a_ sl gnificant
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of dosage. Dogsmgh (ugIﬁbrésafcammnuaﬁﬁddrﬁyokmﬁmefahsﬁisl eﬁ:&%nsinas ns herein
refers to phy5|c

i sgrete.un tar osages each
uni t cont ai ni A" gbi %"ézé?"m’ﬁ fonn ng?{}g%fk‘%@ﬁ é‘é‘t?‘f‘fﬁt?‘h P38t cul ated to
produce the d@mema,ﬂmmnwunm wﬂmxnmn@m:mmamdwwr equi red
phar maceut i calcaeimbgma.er . Exanpl es of such dosage unit fornms are tablets
(i ncl udi ngSscored or coated tablets) capsul es, pills, powder packets,

waf ers, injec I spoonful s
and t he i ke, tﬁg &seg@n%%‘(%}gpmvrdﬁ fﬁ@&é%@@@%ﬁ%@ﬁ%ﬁfw in the art
coul d easily DO i FRaliERal. WATER (2AREOISIAbAR EbeRRHEHaIe gt RRuLat) 1 5 present ed
her ei nafter. Ioncogememaianortm genes; deattismak génedesdifis hotactivaled by tnutadorsoannt woul d

be from0.01 EH{(J&&B& &Q-o%lﬂ > el Said SRfbidoR b@iﬁ%ﬁc‘cgm: ﬁecfl%ﬂﬂao 05
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interval s throe@l@snchtamamm F@zixampleshelroign proliferdsive tlisenderinggroel as uni t
dosage forns, fibfnafdsis/ 8 htnorSi Whith a9 adlivited Guerd Bulitlon GtVereXbression of

tyrosine kinase oncogenes may be inhibited by the compounds of this invention.

25  The present invention also relates to compounds of formula (I) as defined hereinabove
for use as a medicine.

In view of their useful pharmacological properties, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.

30 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 admixture with a pharmaceutically acceptable carrier, which carrier
may take a wide variety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary dosage form

35  suitable, preferably, for administration orally, rectally, percutaneously, or by parenteral
injection. For example, in preparing the compositions in oral dosage form, any of the
usual pharmaceutical media may be employed, such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,



particular I nmg to 200 ng of active ingredient per unit dosage form
Experinental part 35 Hereinafter "THF" neans tetrahydrofuran, "D PE"
means dii sopropyl ether, "DCM neans dichl oronet hane, "DWVF neans

N, N- di et hyl f ormam de and "ACN' neans acetonitrile. O some conpounds of
formula (1) the absolute stereochenical configuration was not

experi ment aWG9746443r i ned. I n those cases the stereocheni cBET/EPISNIHD

97/ 16443 PCT/ EP96/ 04661
-19- isomeric formwhich was first isolajgd is designated as "A" and the
second as "B", without further reference to the actual stereochem cal
configuration A. Preparation of the internmedi ates 5 Exa le 1 a) I mdazole
(121.8 g) was clisirand sejuiions; orsolidcagriers such ps Wﬁéhmﬁtﬂly bucapist r 0- benzene

(88.7 g) in AGNdéﬁQ@ﬁntﬁéﬁchmhﬂldﬂm%hmhe msébﬂpmplﬂi lciﬁs@lds aigd refl uxed

Lol uene, - washEs ?ﬁ*ﬂ‘g‘?{s‘}“‘%ﬁmﬁ?ﬂ"sﬁﬁnwﬂ%& H&eﬁ%@’ FBRARE, | o o

and evaporat eadmﬁseopégrmamt MY ‘-?hé'és‘tiy aleamiers@reaphy over

silica ggl 5(§|ohﬂ&islyﬁ1[lmd.] EbrpatenfetaCtdneposiliohd, ﬂSbﬂ'herS\ﬂ'hQsdill &nﬁﬁrﬁ@&' ons were -
|1 ect an herk 8 E

[C?4 ﬁlct (raopheny r%%é;\é?%ﬁ @P%%g‘z?gﬁ ” én&gto d "‘bﬁgﬁoﬁ Sre of

i nt er medi at e M&?“’G %}“JW”&’HBPHB‘PS'@B% ewhichthecgrier 10[ err]

Pa Herr]) w tcompisessaling sbhﬁion,(g?&o@sohﬂoﬁomhmwéf salfietand ﬂ?wsamum hydr ogen

G o e g gkisugg&é&gsﬁa}ymbmpmwhﬁ%c% aprOptish bl © Vs

ted
?)Vaﬁo[ (LHD 1) uspending agen Tike may by BRIEWSH 17 the comppsisions suitable for ) A
m xture of i nperwnagdowstadmiristajior, he@rrier opsinnhily comprises a penetration enhancing

1-chl oro- 3, 3- dipbhgdMk a gmﬁf)ﬂ%fhn a £ o aﬁﬁc&)mdeﬂ\@ggféx&ﬂﬂgdﬁﬁ‘)ﬁ}}fﬁySt' rred

at room terrperature pverni fur I Nt o
NaHCQ| er r ] - s o PR ghmineRpo ‘B’ﬁ signifisa dlsipriovs effect
separated. Thewtbe gm'n iSaid ad;lmvcs/m fatnhtetd xr(dwﬁrmann):o thieiskih esidst neay e

- evapor at eqs Y h&pfili smons Thest oomposngmswe% adén sered nan de

EI) n{\l_ewn [(1?; %"ne‘rqﬁlg‘%‘gwa mi‘g‘é“ PR &fgn¥?d"t°ﬂ'é"rs an g alt‘?son Exanpl e 2
25 a) 4-Chl M}yﬁmwlg 1o fenmuylge thy aforeshentioned pharmaccuncal compositions in
3, 4- di hydr o- 4dgagyvhisfermlidt edds bf ddinlifiFifiod Al Wdiiformity of dosage. Dosage unit form
as used in the specification and claims herein refers to physically discrete units suitable as
20  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 packets, wafers, injectable solutions or

25 suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated muldples 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
from 0.01 mg/kg to 100 mg/kg body weight, and in particular from 0.05 mg/kg to 10
mg/kg body weight. It may be appropriate to administer the required dose as two, three,

30 four or more sub-doses at appropriate intervals throughout the day. Said sub-doses may
be formulated as unit dosage forms, for example, containing 0.5 to 500 mg, and in
particular 1 mg to 200 mg of active ingredient per unit dosage form.

Experimental part

35  Hereinafter "THF" means tetrahydrofuran, "DIPE" means diisopropylether, "/DCM"
means dichloromethane, "DMF" means N, N-dimethylformamide and "ACN" means
acetonitrile. Of some compounds of formula (1) the absolute stereochemical
configuration was not experimentally determined. In those cases the stereochemically



were heated in pol yphosphoric acid (150 g) at 140[err]C for 24 hours. The
‘m xture was poured into ice water and filtered off. The precipitate was
taken up in DCM The organic | ayer was washed with NaHCOJ err] (10% and
water, dried (MgSd err]) and evaporated. The residue was crystallized from
2- propanone, yielding 12.34 g (50 %9 of 30

() - 6- (4- chiwoehsazoy! ) - 3, 4- di hydr o- 4- phenyl - 2( 1H) - qui nol i POTVEPY6r0#661
204[err]C (interm 2-a). b) Sodi um borohydride (12.5 g) was added
portionwise at O[err]C to a solution of jgnternediate (2-a)_(20 g) in

met hanol (200 m) and THF ( 5 m) and thé m xture was stirred at room
tenperature for 2 hours. The m xture was quenched with water and 35

evapor at ed. Tisomericformywhigh svas fisstisplated is desipnnediasd Avaad the segondaskiBEr r] Cg err ]

(109 . The or gnduk funfdreEfediice 16t aétud] MaSsdhemich)configutaiion.ed of f and
evapor ated. The re5| due was purified by columm chromat ography over silica
gel (eluent: b fdidsl OH 96/ 4). The pure fractions were

col | ected and ApOT yrelding 2.8g (14% of ()-6-[(4-chloro- WO
97/ 16443 > Examplel PCT/ EP96/ 04661

. 283 prégnwl)hgadmndamlet(ml&g)&mmmmwwaqynlemﬁwmmmmxﬁmne (interm
anpl e I
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tenperature fwnham%dﬁaﬁﬁa sdhmnsﬂhiedQMgSQas f‘huupmdzwmmcd IThelregideswasand used

wi t hout h}‘mth ified!by édhﬁﬂﬂém&na: b w& 1&1 at: CHyC/C 3OH98/2)

Unterm 8§°( BB L oA sy we oo T Bt e (20

m) was sti rrbﬂ%mpﬂenw!)phmm:thﬁ{lﬂahydimemm\lm renoved by evaporation.

gdggfj thdS;JLfWA%xtﬁé%@xdi@r&mdﬁt@ﬁna)ts(ﬁg ”e Mg{)@é%%&'ﬂ%&&&hﬂ&ié%oﬁ g) vere

t enper at ur e, e{ﬂ@,‘“%‘@ﬁ? m%&f g(ﬁ%gga fféﬂ%‘ﬁ%ﬁﬂfwy‘i} eeﬁz?mm NSk

phenyl - 2(%—0 %¢Wﬂw&ﬂmfwd\m§§ﬂmwwqywmml§mgéﬁégtclﬁe reaction

m xture was s(&p.nqgwmdua hgmnmemﬂmieﬁmeémml-bﬁt hyl acetate and

dri ed (NS &)k e P Bkl OV e Y70 R S Ly AP o 5o o
product was ud@d 8) in RGM (100:ml)was sitred #t ropm tewperatyrepusright. The mixture was
poured into a 10% NaHCOj3-solution. This mixture was extracted with DCM and
20  separated. The organic layer was dried (MgSOjy) , filtered and evaporated, yielding
22.85 g (100%) of (£)-N-[4-{(1H-imidazol-1-yl)phenylmethyl]phenyl}-3,3-diphenyl-2-
propenamide (interm. 1-c). The product was used without further purification.

Example 2

25  a) 4-Chlorobenzoic acid (21.23 g) and 3,4-dihydro-4-phenyl-2(1 H)-quinolinone (15 g)
were heated in polyphosphoric acid (150 g) at 140°C for 24 hours. The mixture was
poured into ice water and filtered off. The precipitate was taken up in DCM. The
organic layer was washed with NaHCO3 (10%) and water, dried (MgSO4) and
evaporated. The residue was crystallized from 2-propanone, yielding 12.34 g (50 %) of

30  ()-6-(4-chlorobenzoyl)-3,4-dihydro-4-phenyl-2(1H)-quinolinone; mp. 204°C
(interm. 2-a).
b) Sodium borohydride (12.5 g) was added portionwise at 0°C 10 a solution of
intermediate (2-a) (20 g) in methanol (200 ml) and THF ( 5 ml) and the mixture was
stirred at room temperature for 2 hours. The mixture was quenched with water and

35 evaporated. The residue was taken up in DCM and washed with K2CO3 (10%). The
organic layer was dried (MgSOa), filtered off and evaporated. The residue was purified
by column chromatography over silica gel (eluent : CH2Cly/CH30H 96/4). The pure
fractions were collected and evaporated, yielding 2.8g (14%) of ()-6-[(4-chloro-



reaction step, yielding 17.6 g (100% of

(6] 2-(4-ch| or ophenyl)-2-oxiranyl]-1- 20

met hyl - 4- phenyl-- 2(1H) - qui nol i none (interm 4). Exanple 5 a) A m xture of

6- (4- chl orobenzoyl ) - 1- net hyl - 4- phenyl - 2( 1H) - qui nol i none (24 g) in formam de
(130 M) and formic acid (100 m) was stirred and heated at 160[err]C for
25 12 houMO9Mdddni xt ure was poured into ice water and eREFVERICHESEH t h
DCM The organic | ayer was dried (MgSgerr]), filtered off and evaporated
till dryness. The product was used w thowp-further purification, yielding
24.2 g (93% of ()-N-[(4-chlorophenyl)- (1,2 dihydro-

1- met hyl - 2- oxo- L nql j.nyl th formam de (j nter 5-a). b) A
m xture of i nte*t‘ﬁﬁgt éywsﬁﬂi'ggﬁ’!)’é'%ﬁt‘%ﬂ%@%e‘HP‘t!t“P@ %né) ‘N) (150 m)
and 30 2-propanol (150 mM) was stirred and refl uxed overni ght. The

m xture was pogzmlq}t' to ice, basified with NHerr]COH and extracted W th
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dryness. %\c H ve | 'ca gel
T S

(4- chl or ophenyyigiding 1y.6lg(2)-6fchlvrd(34tudlopienyDméthyl)-4 heny PR (1 FPgEndlingher M 5-b) .
c) Ethyl N-cyaﬂ m date (3.6 g) was added dropw se at room
terrperaturetoa UIO internmediate (5-b) (10.6 g) in ethanol (90 m)

and the mﬁura E stlrred at roomtenperature for 48 hours. Water and
et hyl acet ded, the organic | ayer was decanted, washed with

water, dried Ngﬂ(t{lmrof]st)dluni hi&deﬂﬂiﬁ)ﬁnﬂiﬂ(ﬂmpmaﬂmﬂdfoﬂslmmnmﬂ\o 97/ 16443

Eﬂgﬁgtggg?ggﬁ?ov rd&#?mmg% ol i dl gHEEUJ NH[ err] OH
97/3/0.1). The™B§ &‘ss‘ %8?‘?“8%%‘{‘%%?58?’?‘&%8% gﬁ isimefl ng 10. 5
g (88% of () - 3 mingtes airoom pemprsaturg, bnder i fperr 6-(4-Chiztdbghzoh)dxmethyl-4-

4 phenyl - GIﬂU'ﬂﬁﬁyl-'zWH)flﬁhﬁlIMn%m ma&m BABOAVS AT U Feaclidl Bixlire wa) - O

d) Ethyl 2- broera e ed dro W|se at Cto a .
sol uti on of ?& r?taﬁ]('j‘g éa‘i?ﬁ‘ assium sal t
(2.37 g) in mmmlwesmmmd.mdmxwnuwmadmmsg4myers¢mm at room
t enperat ure ovolvetVak evipbiafld. Thecride ProduacRdsabeal withott faAe furificBfonGh ASRI C

L?iﬁésiﬂsTaicé?%ﬁuct'%ﬁ%@%%%‘tlw |k ?ﬂz fePhineBiFp §%a-§ﬁéf i ng

methyl-4-phcnyl-2(ll-l)-qumolmone (mxerm

Example 5 :
a) A mixture of 6-(4-chlorobenzoyl)-1-methyl-4-phenyl-2(1H)-quinolinone (24 g) in
formamide (130 ml) and formic acid (100 ml) was stirred and heated at 160°C for

25 12 hours. The mixture was poured into ice water and exwacted with DCM. The organic
layer was dried (MgSOy), filtered off and evaporated till dryness. The product was used
without further purification, yielding 24.2 g (93%) of (1)-N-[(4-chlorophenyl)-
(1,2 dihydro- 1-methyl-2-oxo-4-phenyl-6-quinoliny)methyljformamide (interm. 5-a).
b) A mixture of intermediate (5-a) (21.2 g) in hydrochloric acid (3 N) (150 mi) and

30  2-propanol (150 mi) was stirred and refluxed overnight. The mixture was poured into
ice, basified with NH4OH and extracted with DCM. The organic layer was dried
(MgSQOa), filtered off and evaporated till dryness. The residue was purified by column
chromatography over silica gel (eluent : CH2Clo/CH30H/NH4OH 98/2/0.1). The pure
fractions were collected and evaporated, yielding 11.6 g (59%) of (2)-6-[amino-

35  (4-chlorophenyl)methyl]-1-methyl-4-phenyl-2(1H)-quinolinone (interm. 5-b).
c) Ethyl N-cyano-methanimidate (3.6 g) was added dropwise at room temperature to a
solution of intermediate (5-b) (10.6 g) in ethanol (90 m!) and the mixture was stirred at
room temperature for 48 hours. Water and ethyl acetate were added, the organic layer
was decanted, washed with water, dried (MgSOj), filtered off and evaporated till



10" ()-ethyl

N- [ (4- chl or ophenyl )(2, 3-di hydro-1-nethyl - 2- oxo-4- phenyl - 6-quinolinyl)-

met hyl - N-[ (cyanoi m no) et hyl J gl ycine (interm 5-d). Exanple 6 a)

2- i sot hi ocyanat o- 1, 1- di net hoxy- et hane (53 g) was added slowly to a solution
of 15 ()-6-[am no(4 chl or ophenyl ) net hyt ] - 4- phenyl - 2( 1H) - qui nol i none (11
g) in nmethowole74éa® n) and the mixture was stirred and h®PSTEPIGRI6EA0[ err] C
for 5 hours. The m xture was evaporated till dryness and the product was
used without further purification, yiel d'tp_g 15.4 g (100% _of

()-N-[(4-chl orophenyl) (1, 2-di hydr o- 2- oxo- 4- phenyl - 6- qui noI i nyl) -

met hyl ]-N - (2, 2-di net hoxyet hyl )thiourea (interm 6-a) ge A m xture of
i nt er nedi at e @gm&;s (Theresidpg was; pyatisddycoRmnch W‘Whh%’mk [eRtcar bonat e
(5 g) in 2-pr QHOWEHACH/NM;PHOIS/G1)i rlheﬂurafracmsmerenqﬂkcmdmdawhmane ni ght .
The m xture 'df@é" ke | g washed with
Klerr]CO err] 6@){51%2%8?36 nwﬁﬁgg ye)gﬁ&’g élr??&?vl tered off
and evapor at ed:Phepylbuinglinymsthyllamineln °“E interm

N-[ (4-chl osophlermky)Qbrohoicdlatdmﬁnlomwdmamplws&tﬂmmsolmiobnof 25

thyl]-N 2 whi ch
used’w  hout #&“ﬂk@* SO s AR D kﬂ%‘ sl TR gl 01 o ves
stirred in a FRfpHd W%ﬂ“@?ﬂswqﬁ 'E@;%F‘H’cgﬂﬁ' ngand

(4-Chl or opheny:ﬂa)r(ztemnctweqﬂddaym): ntghhahycma(sﬂﬁ@ng@l dried;(MgSDa) filreved off and Se.

p Toluene- Sulelgtafedlidiyrest The M@@aﬁﬁe&%m&m tgf..ﬁﬂcanﬁagw&e gl ycol

et ied flﬁm@q‘%ﬁ%ﬁﬂf o LR P S

di ssol ved i nt methylyN- [(memanm)t(lahyl)gl)mmﬂ(nmhédd)tw ce with a K| er r] cq err]
10% sol uti on. The organi c layer was separated, dried (MpS(err]), filtered
and the 35 was evaporated. The resi due was stirred in D PE,

filt d of f 26 919

of 2-(4-chi or%ﬁ-*%&i i géfi‘% ﬁ%&%@hﬁ%&f@“@?oxo oty £ldiftgree 9 (29
Sodi um hyd? ox ‘qullg)én@E@WIM) were
added WO 9 (meﬂ&d the mixture was sumed and heated at 80°C for 5 hours. The mixture was

o1 7 nanob A AR a8 Tl S 1)
Ve i Gh - a3 EHORY 86 6 -{ rehigropbeny L Wy 204 Phenyl-b-quinoliyi-
methyl]-N'-(2,2-dimethoxyethyl)thiourea (interm. 6-a).
20  b) A mixture of intermediate (6-a) (15.3 g), iodomethane (2.27 ml ) and potassium
carbonate (5 g) in 2-propanone (50 ml) was stirred at room temperature for one night.
The mixture was evaporated, the residue was taken up in DCM and washed with K2CO3
10%. The organic layer was dried (MgSQa), filtered off and evaporated, yielding 17.8 g
(100%) of (+)-methy} N-[(4-chlorophenyl)(1,2-dihydro-2-oxo-4-phenyl-6-quinolinyl)-
25  methyl]-V-(2,2-dimethoxy-ethyl)carbamimidothioate (interm. 6-b), which was used
without further purification

Example 7

a) Toluene (1900 ml) was stirred in a round-bottom flask (5 1) using a water separator.
30  (4-Chlorophenyl)(4-nitrophenyl)methanone (250 g) was added pornionwise. p-Toluene-
sulfonic acid (54.5 g) was added portiohwisc. Ethylene glycol (237.5 g) was poured out
into the mixture. The mixture was stirred and refluxed for 48 hours. The solvent was
evaporated. The residue was dissolved into ethyl acetate (5 1) and washed twice with a
K2CO3 10% solution. The organic layer was separated, dried (MgSOy), filtered and the
35  solvent was evaporated. The residue was stirred in DIPE, filtered off and dried (vacuum,
40°C, 24 hours), yielding 265 g (91%) of 2-(4-chlorophenyl)-2-(4-nitrophenyl)-
1,3-dioxolane (interm. 7-a).
b) Sodium hydroxide (16.4 g) and (3-methoxyphenyl)acetonitrile (20.6 ml) were added




filtered off, washed with cold nethanol and dried. The product was used

. wWthout further purification, yielding 30 g (90% of

5-[2-(4-chl orophenyl) -1, 3-di oxol an-2-yl ] - 3-

(3-net hoxyphenyl ) -2, 1- benzi soxazole (interm 7-b). c) Interm (7-b) (30 g)

-in THF (250 m) was hydrogenated with pall adi umon car bo%ﬁ‘g@
catal yst awo9gaeM3 enperature for 12 hours under a 2.6 10[err pressure

in a Parr apparatus. After uptake of Herr] (1 equivalent), the catalyst
was filtered through celite and the filpgate was evaporated till dryness.
The product was used w thout further 10 purification, yielding 31.2g

1009 f (3-neth h 1) [ 2- 2- (4-chl h 1) -
13- oxol an S PRSI HA HOGR B Pt O S meBpoAdO D sdibpar | ge (13.9
m ) was addednikmreavas siimdd ap rooof temperammnovériight) Watt was agided, thetprdcipitate wa800 i )
and the M Xt g, é&sh&f@ﬂ: mbRhdol $RHrded The nﬁu&swas ERA Wi ho Hoftet @S
evaporated ti rynes r)) P %0 'ﬂe Et er
purifi cati on Purificapn. yip '33 Q W‘E‘ﬂ’ - 'd'°"°a"' -yl}-3- .
N- [ 2- ( 3- m8t hq3-yredwogypheyyl¥2, l-bex(zi‘sosiﬂohr(mmmn‘yb)) 1, 3- di oxol an-
2-yl]ph I ' (33

yl ] phenyl ] a megxwaﬁygso;@% TF (290m1) &b :Pya}@éa .T%kéd%ﬁzeﬂggla&?ﬁ*ﬁ Bit g) was

added portion nperature to Qn I nterm -d) (36.4

g) in 1,2-di ﬁ%ﬂ%ﬂfﬁ?ﬂ&%%@mﬂﬂmﬁf W“ﬁl“,@f‘qﬁ@@/\kgpéﬂq’*“&jm&tpaﬁ'oom
t enperature mpmsgmmrimrdﬂzﬁfelumkn&yhk@hlnmhsﬁwmmtd&Mt h 20

PC:V: ‘ghe orgwmﬁ:@%%wa?&a Aryhd 8 Tk § fdﬂh&twaﬁhie&%ﬁtﬁgut?éﬁhcf”d evapolrgt ed
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phenyl) -1, d:hmyb’rla?nd@thl] 2-yljpignyklmethonppt@merm) 7-21. 1H) - qui nol i none (interm
(150 i) @a?d’“ﬁ‘ﬁéﬁ“’“ﬂ%" ?23‘3‘22’3%"“"‘3“%’““&' TG o A
filtered of f{ g? %‘“"8\%&@9@%&% %t'@‘?‘“%‘&“dl et hyl et her
-and dri ed. Tmanommdmditdnmssm@d&mﬂxmnscdmthemfwmcwwmﬁqomelgmgl di ng 27¢g
(94% of 16- (ém (mmmyi-ka-ﬁeﬁaxywﬁdawuqquhbmp%m)xmcmnt none

.(|nterm 7f t 58 M) was added to a sol ution of

interm (7- f "é'NQ éﬁ'&aeb Z [- %rlethyl anmoni um chl ori de (BTEAC) (2.23
g) in THF (8(9) tassxamers-bmﬁmﬁa } was addedpprionwisg o4 room WMPETANIIE® 3nj Xt Ur e WaS
stirred at r golatidnasfixeérai. (7-6) m&4g&nhcmmm:hweeﬂnmsoﬁddﬁdﬂﬂmdxmm xture

was extracte mgbltmhe%% as! gzeﬁ@ﬁ SJerr]),
filtered wé‘@@e sol ven ms%g%gsﬁ agquﬂa'%& hg%f ue Wasul[%u“gfé&jhpby flash
_'coI urm chPo dayerwes;dei é@g %Ifﬂ‘éﬁfl

fractions \A/elpmdnnlwaeunddvxdmut fnﬂﬂterpmiﬁmmin y\mmmgvlalgc(lm%@f 6;'[12€(Mhlng>-7 19

(90% of 6- (P l)Q@JﬁSﬂﬁﬁMﬁ henyl)-Z(lH) mnohnone @in
o (e ReP. ggénya”’éw% *fi Y R i 8 oL EL e
stirred and refluxed overnight. The m:xture was cooled and filtered off. The precipitate
25  was washed with water and diethyl ether and dried. The product was used without
further purification, yielding 27g (94%) of 6-(4-chlorobenzoyl)-4-(3-methoxyphenyl)-
2(1H)-quinolinone (interm. 7-f). '
g) Methyl iodide (1.58 ml) was added to a solution of interm. (7-f) (7.6 g) and benzyl-
triethylammonium chloride (BTEAC) (2.23 g) in THF (80 ml) and sodium hydroxide
30  (40%, 80 ml). The mixture was stirred at room temperature for 2 hours. Water was
added and the mixture was extracted with ethy] acetate. The organic layer was dried
(MgS0y), filtered, and the solvent was evaporated. The residue was purificd by flash
column chromatography over silica gel (eluent : DCM 100%). The desired fractions were
collected and the solvent was evaporated, yielding 7.1g (90%) of 6-(4-chlorobenzoyl)-4-
35  (3-methoxyphenyl)-1-methyl-2(1H)-quinolinone (interm. 7-g).
h) Interm. (7-g) (6.8 g) was added to DCM (210 ml), stirred at O°C. Tribromoborane
(67.3 ml) was added dropwise and the reaction mixture was stirred at O°C for



(67.3 mM) was added dropw se and the reaction m xture was stirred at
Olerr]C for WD 97/ 16443

PCT/ EP96/ 04661 -23- 15 minutes. The m xture was brought to room
tenperature, stirred at roomtenperature for 30 minutes and Klerr]CJerr]
10% was added. The organic |ayer was separated, dried (MgSqerr]),
filtered, awdohesasol vent was evaporated, yiel d| ng 6. 69 offPCEEPI6EBE10r O-
benzoyl )-4-(3- hydr oxyphenyl )- 1 -nmet hyl -2(1H)-qui nolinone (interm 7-h)
(quantitative 5 yield; used in next reagtion step, withqut further
purification). i) A mxture of interm (7-h) (9.5 g), propyl iodide (5.9
m) and Klerr]CJ err] _ﬁéo 1 g) was stirred and refluxed for 4 hours. Water
was added and dh@inpestihemiyys wastbroghideropm: impaoare; TSI At Ie0M emperpture W\as
sepial;I at edlodz1 i ﬁﬁBOhﬂgﬁﬁthd K¥COf 10% %edidedldhé biari©layérivias véparafd Adzied at edlo

yi el di ng r OpoOXy-

phenyl ) - 2( 1H) - é 2 ﬁ'm‘S%g' e Bl l%l "]"”ﬁ%?)ékff*(‘iﬁ@gﬁ"'m (7-1)
(3.55 g) in ne khvdmxypl&miﬁﬂre ﬂumlyloafoeme@ 74 (Guentitdtive ohydr i de
(0,37 g) was aglidmduspwrntuemucﬂms@extmmfm&pﬁﬁﬁcaﬁba)rred at roomterrper ature

for 30 m nut esg g--rc erﬁ‘rqtgrﬁl#‘ﬁg @e%-g%l\c‘pdﬁcﬁ sol ent Ava %Eg?gi/ E?O‘Y%S(rad\,\??ll

separated, dri
dryness, vyi el dftfggd dud refluxed 1oy 4 hopesolVatgy was added and the mixture was extracted with

()h 6- |[§42€QIH;N DmﬂhéOt’eamhlayefmkkvphr]aaed.hnedrmmgéfﬂéﬁdaﬁmew?mwas (8- 2)

en W,QIL | nterm a
?3 5yg) I n h| on é}@%éid%(l%i%%@-&tﬂ rregﬂ’gﬁc} rgﬂ d"%%* ni ght. The
sol vent wa 8¥§?@6”'ﬂ1"!‘1’""(ﬂ‘?ﬂ@§‘§’ 4l t he product vvas used wi t hout
further puri f matsohmon gﬁxmhnh {Ti)33.39 g) ikt @28ancl {20 ml) and THF (20 m1) was cooled.

()-6-[chi 0r0(4s&ﬂln9 Y@ %Jma&? rtionwise. The mixture was stirred
ar A e I e o
4- ami no-4' - chlmmglued (Méﬂahélt(@tsargl)tha solventveas evapp@ied tiltidyyness, yielding

t enper at urgs angls t ast&ﬁ-e-[ml&égheﬁ hy [iyn?e'ihyl]-ﬂ-ﬁic(ﬁgf‘yf

.

FeC [err].6H epr err] °(2. 05 &ded

’ﬁgeé ?@ and._t hen
portionwi se ardiePbet(iiTkavipelingaeGnterdy 79 ot 65C for 30 i nut es
3- Chl or 0- 1- phfiy\ solutipn ofiaond8-apG.54 lw:mhbddemmmasheneﬁ antlmﬂaxuas

stirred and rafvbwgﬁdﬁé)folﬂﬂﬁwﬁhﬂfﬁmﬁ”tﬁl nessHn@ :ﬂé%'iod%&twa% @odice and

i ea (Mysg] erPioe PR ﬁgﬁ#"%f?%?@?@aié%?éﬂcﬁgﬁ%t%@%ﬁmﬁﬁﬁf” o

dried (My Z?S[ err
crystalliz¥&d -methyl-4 (3'P1'0P0xyphenyl)-2(1H)—qmnolmone (interm. 7-k).

Example 8

a) HCl/diethyl ether (30.8 ml) was added to a solution of 4-amino-4'-chlorobenzo-

phenone (35 g) in ethanol (250 ml) at room temperature and the mixture was stirred for
25 15 minutes. FeCl3.6H20 (69.4 g) and then ZnCl3 (2.05 g) were added portionwise and

the mixture was stirred at 65°C for 30 minutes. 3-Chloro-1-phenyl-1-propanone

{25.46 g) was added and the mixture was stirred and refluxed for one night. The mixture

was poured into ice and extracted with DCM. The organic layer was washed with

K2CO3 10%, dried (MgSQa), filtered off and evaporated. The residue was crystallized
30  from ACN. The mother layers were purified by column chromatography over silica gel

(eluent : CH2Clo/CH30H 99/1). The pure fractions were collected and evaporated,

yielding 19.4 g (37%) of (4-chlorophenyl)(4—phenyl -6-quinolinyl)methanone

(interm. §8-a).

b) Using the same reaction procedure as described in example 7, intermediate (8-a) was
35 converted to (1)-0-(4-chlorophenyl)-4-phenyl-6-quinolinemethanol (intermediate (8-b).

¢) Using the same reaction procedure as described in example 7%, intermediate (8-b) was

converted to (+)-6-[chloro(4-chlorophenyl)methyl]-4-phenylquinoline hydrochloride

(intermediate 8-c).



300 from ACN. The nother layers were purified by col um chromat ography
over silica gel (eluent: CHerr]COJ[err]/CHerr]OH 99/1). The pure fractions
were*col |l ected and evaporated, yielding 19.4 g (37% of

(4-chl orophenyl) (4-phenyl - 6- qui nol i nyl ) met hanone (interm 8-a). b) Using
the sane reaction procedure as described in exanple 7j, internediate (8-a)
was 35  comRIEH3: o PCT/EP96/04661
()-[err]-(4-chl orophenyl) -4-phenyl - 6-qui nol i nenmet hanol (internediate (8-hb).
c) Using the sanme reaction procedure as gescribed in exanple 7k,

I nternmedi ate (8-b) was converted to

()-6-[chl oro(4; gl orol[%%r@t i@G apuq? 1m%|zoqe111%g)1rygéﬁ?%0m15was

(1 ntermedi ate B
PCT/ EP96/ 04661sungd1anddyﬂwdrfqrtlé heursy { Themixture, was@vappratet 2iligirypessand theH- i ni dazol e

(11.8 g) i nt AGRkifuzGéas tdken \iﬁﬁuDﬂ‘M! ra Fériway Rashbd with K004 16%, d-Fi_?_ﬁ m xture
was evaporat e vvas in e

or gani cpl ayer %Hﬁ?a?wgé%r °e “%6%3? (ﬁCM ,

filtered off oemephyeugssilise gel (clyane: @ K26l MHPTﬂaSﬂ)/l)cahmmechr omato- 5 -

g r7 ag/hg gygr . )s i fhdcighs 9Rte doﬂéd@traha evapbrated.] 'ﬂel[rlediduh/m&%%e@iﬂtm Bfid deid

C S co
resi due was coﬁ%@ﬁ@g‘i%mﬁ% ?’&P‘%ﬁ% (g,fd{eﬂtyiﬂ%r ydﬁ@ ?’?gggal-%}zed from
CH er r] OH 2- pref§&rfol(4-ghlerophenylyl Hemidagoldt vimerhyll4 phenylquinglige of

() - 6- [ (4- chl ordugtseyohokiydrate istero B-dlmpl 152°0Y.| | - 4- phenyl qui nol i ne
di mtratelﬁonohydrate (interm 8-d, np. 152.[err]C). 10 Exanple 9 a)

Interm (7-a) fﬂ%@ and then (3- chl orophenyl )acetonitrile (34.8 m) were
added to a m x sodjum r in methanol (100 m). The
e Sl e e € plroies daceibiile B mibyere died kL f on

m xture was st
was carried oumxllmnfeodmnhydrh:ades(ﬁﬁcﬁglﬁtmcthpnarmmm)sThél'inbmmwhwuﬁedwere
conbi ned. |ce aamnmranm%mmlwﬁﬁ&nadﬂ@émm% ai‘ﬁddro‘ﬁh &Vﬁﬁ

Lrp et hanol and

cryst alli ésdout Thsg .l?,rg%bc}%“gl t%r%u\gva%md_ It er thano\fva el nar

dried, yi
3-(3-chlor ophé%}layov!ﬁd[ltzcrwalbzﬂ aut. d'phmp‘}amvv&fdtemﬂoffamshcd with ethanol and

2-yl]-2, 1-benz - 08 m
(el b RS S leniial P Ol S RRLTS? D),
THF (308 m). d roomtenperature for two days. .
b) TiCla/15% H20 (308 ml) was added at room temperature to a mixture of interm. (9-a)
20 (51 g) in THF (308 ml). The mixture was stirred at room temperature for two days.
Water was added and the mixture was extracted with-DCM. The organic layer was
separated, washed with K2CO3 10%, dried (MgSQy), filtered and the solvent was
evaporated. Part of this fraction (5.9 g) was recrystallized from 2-propanone/CH30H/
diethyl ether. The precipitate was filtered off and dried, yiclding 1.92 g (41%) of
25  l-amino-24-phenylene-(3-chlorophenyl)(4-chlorophenyl)dimethanone (interm. 9-b).
¢) Using the same reaction procedure as described in example 74, intermediate (9-b) was
converted to N-[2-(3-chlorobenzoyl)-4-(4-chlorobenzoyl)phenyljacctamide
(intermediate 9-c).
d) Using the same reaction procedure as described in example 7e, intermediate (9-c) was
30 convertedto 6-(4-chlorobenzoyl)-4-(3-chlorophenyl)-2(1#)-quinolinone
(intermediate 9-d).
¢) Sodium hydride (601 g) was added portionwise under N2 flow to a solution of
interm. (9-d) (15 g) in dimethyl sulfoxide (200 ml). The mixture was stirred at room
temperature for 30 minutes. 2-Chloroethyl methyl ether (25.2 ml) was added. The
35  mixture was stirred at 50°C for 72 hours, poured out on ice and extracted with ethyl
acetate. The organic layer was separated, washed with water, dried (MgSOa), filtered
and the solvent was evaporated. The residue was purified by column chromatography
over silica gel (eluent : cyclohexane/ethyl acetate 70/30). The pure fractions were



WAt er was added and the m xture was extracted with DCM The organic | ayer
*was separated, washed wth Klerr]COerr] 10% dried (MSO4), filtered and
the sol vent was evaporated. Part of this fraction (5.9 g) was
recrystallized from 2-propanone/CH err] OH diethyl ether. The precipitate
was filtered off and dried, yielding 1.92 g (41% of 25
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9-b). c) Using the sanme reaction procedure as described in exanple 7d,

i nternmedi ate (9-b) was converted to
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PCT/ EP96/ ol l ected and the sol vent was evaporated, yielding 6.2
369 h
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()-6-[chl oro( 4nhed! wa@amm&mme&.ﬂn&swmﬁamma 1 hcetate. Pt ldFp8M

~ethyl)-2(1H)- | noI inan

n- But yl | it hi u W}a dg@g‘g@‘)aﬁ%\ﬁ%ﬁép&%ﬁf err h&ﬁ%&) ﬁcer r] flowto
a mxture of @sﬁmwmwesm HETIRHY PYRG ehesty g) in THF
(150 m). TheCH;@kMyctohexane 90/10). The pure fracnons were collected and the solvent was

20 evaporated, yielding 9.3 g (33.5%) of (:!:)-ethyl 4-(3-chlorophenyl)- a—(4-chlorophenyl)-
" o-hydroxy-2-methoxy-6-quinofineacetate (interm. 10-a).

b) Intermediate (10-a} (9.3 g) and 1,1"-carbonylbis- 1H-imidazole (22 g) were heated at
120°C for 1 hour. The mixture was cooled. Ice was added slowly and the mixture was
extracted with DCM. The organic layer was separated, dried (MgSOy), filtered and the

25  solvent was evaporated. The residue (10.6 g) was purified by column chromatography
over silica gel (eluent : CH2Cly/2-propanol/NH4OH 95/5/0.5), yielding 7.15 g (£)-ethyl
4-(3-chlorophenyl)-a-(4-chlorophenyl)-o-( 1H-imidazol- 1-yl)-2-methoxy-6-quinoline-
acetate. (interm. 10-b)

30  B.Preparation of the final compounds
Example 11
A mixture of intermediate (1-c) (22.85 g) and aluminium chloride (48 g) in chloro-
benzene (200 ml) was heated at 95°C overnight. The mixture was cooled, poured into
ice water, basified with NH4OH and evaporated till dryness. The residue was taken up
35 inDCM and cthanol. The residue was filtered and evaporated. The residue was taken up
in DCM and stirred with HC! 3N overnight. The mixture was extracted, the aqueous
layer was washed with ethyl acetate, basified with NH4OAc and then extracted with ethyl
acetate and the organic layer was dried (MgSQOy4) and evaporated. The residue was

).



was stirred at -20[err]C for 30 mnutes and was then added slowy at
-20[err]C under N2 flow to a m xture of ethyl
4-chtoro-[err]-oxobenzeneacetate (12.2 g) in THF (80 m). The 15 m xture
was allowed to warmto roomtenperature and stirred at roomtenperature for
1 hour. Water was added and the mixture was extracted with ethyl acetate.
The organi cMAY8p43as separated, dried (MgSH), filtered RCIERIEG04661 vent
was evaporated. The residue (26.3 g) was purified by col unm chromat ography
over ‘silica gel (eluent: CHerr]d [err]/ggcl ohexane 90/ 10)._. The pure
fractions were collected and the solvent was 20 evaporated, yielding 9.3 g
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(el uent: CH[e(QO}rﬂ F'é}r]/CH[err] O—VNH[err] OH 95/5/0.05) (35-70 [err]m. The
pure fractions were collected and evaporated, yielding 2.13 g (16% of

()-6-[(1Hi m Beamgdle 8- y! ) phenyl net hyl ] 4- phenyl 2(1H) - qui nol i none; np. 253.0
C (comp. 1). A mixure of intermediate (3) (11.6 g), imidazole (6.5 g) and potassiumcarbonate
20  (13.8 g) in ACN (150 ml) was refluxed for 12 hours. The mixture was evaporated till
dryness, the residue was taken up in water and extracted with dichloromethane. The
organic layer was dried (MgSO4) and the residue was purified by column chromato-
graphy over silica gel (eluent : CH2Clo/CH30H 95/5) (70-200 pm). The pure fractions
were collected and evaporated yielding 9 g (71%) of (+)-6-[(3-fluorophenyl)(1H-
25  imidazol-1-yD)methyl]-4-phenyl-2(1H)-quinolinone (comp. 5).

Example 14
Sodium hydride (1.15 g) was added portionwise at 10°C under N2 to a mixture of
compound (2) (10 g) in DMF (100 mi) and the mixture was stirred at room temperature
30 for 30 minutes. Jodomethane (1.5 mi )was added dropwise at 15°C and the mixture was
stirred at room temperature for 1 hour. The mixture was poured into ice water and
filtered off. The precipitate was taken up in a mixwre of DCM and methanol. The
organic layer was dried (MgSQy), filtered off and evaporated. The residue was purified
by column chromatography over silica gel (eluent : ethyl acetate/CH30H 95/5). The pure
35 fractions were collected and evaporated. The residue (3.3 g) was recrystallized from
CH3CN/DIPE, yielding 1.9 g (19%) of (£)-6-[(4-chlorophenyl)-1H-imidazol-1-yl-
methyl]-1-methyl-4-phenyl-2(1H)-quinolinone; mp. 154.7°C (comp. 8).




5. Exanpl e 12 Sodi um hydride (0.002 g) and then

.1,1" -carbonyl bis-1Himdazole (2.5 d) were added portionw se at room

tenperature to internediate (2-b) (2.8 g) dissolved in THF (30 nl) and the

m xture was stirred and heated at 60[err]C for 1 hour. The m xture was

hydrolysed 10 w th water and evaporated. The residue was taken up in DCM

and washed woldmeaser. The organic |ayer was dried (MySO PCTTEPS6/G4561t er ed

of f and evaporated. The residue was purified by colum chromatography over

silica gel (eluent : toluene/2-propanol /A err]OH 90/10/0.5). The pure

fractions were collected and evaporated. The residue (2.1 g) was

crystallized from 2-propanone, yielding 1.55 g (48% of

()-6-[(4-chlor )-1H 15
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precipitate was ta of DCM and net hanol. The organic

| ayer was err]), flltered of f and evaporated. The residue was
purified Bg mon&t ography over silica gel (eluent: ethyl

acet at e/ CH er 2iMethB2A5dpandlhpotpssinm s8I (1.35g) aas adskd pavdoravigeait Dunder Natd
evapor at ed. Tlaenxi:aﬁloﬂ&ﬁnﬁo%n&(m)(z aﬁ@i%ﬂdfﬁézﬁﬂné uzgaﬂx ixwm;ﬂr&w CN DI PE,
yielding 1.9 '%‘ia%ﬂﬁ EQI-G%%? oro'ﬁ g
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ured into ice water and extracted with ethyl acetate. The organic layer was dried
20 (MgSO4). filtered off and evaporated. The residue was purified by column chromato-
- graphy over silica gel (eluent : CHCly/CH30H/NH4O0H 97.5/2.5/0.1). The pure
fractions were collected and evaporated. The residue (2.3 g) was recrystallized from
CH3OH and diethyl ether, yielding 1.7 g (60%) of (+)-4-(3-chlorophenyl)-6-[1-(4-
chlorophenyl)-1-(1H-imidazol-1-yl)ethyl}- 1-methyl-2(1 H}-quinolinone; mp. 120.2°C
25 (comp. 62).

:

Example 17

A mixture of intermediate (4) (17.6 g) and imidazole (9.3 g) in ACN (250 ml) was stirred

and refluxed overnight, then cooled to room temperature. The precipitate was filtered off,
30  washed with a 10% aqueous K2CO3 solution and diethy! ether, then air-dried, yielding

11.2 g (55%) of product. A sample (3 g) was recrystallized from THF, methanol,

diethyl ether. The precipitate was filtered off and dried, yielding 2 g (37%) of

(£)-6-[1-(4-chlorophenyl)-2-hydroxy-1-(14-imidazol-1-yhethyl]-1-methyl-4-phenyl--

35 2(1H)-quinolinone monchydrate, mp. 180° C (comp. 59).

Exampl
1-Chloro-4-chloromethylbenzene (3.2 g) was added to a solution of compound (59) (7 g)
and benzyltriethylammonium chloride (1.75 g) in sodium hydroxide (40%) (100 ml) and
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Example 20
Nitric acid (30-ml) followed by sodium nitrite ( 0.64 g) were added at 0°C to a solution
of compound (70) (4.6 g) in phosphoric acid (45 ml) and the mixture was stirred at 0°C
25 for 45 minutes. Hypophosphorous acid (30 ml) was carefully added portionwise and the
mixture was stirred at room temperature for 1 hour. The mixture was poured into ice,
basified with NH4OH and extracted with ethyl acetate. The organic layer was dried
(MgSQa), filtered off and evaporated till dryness. The residue was purified by column
chromatography over silica gel (eluent : CHClp/CH30H/ NH4OH 98.5/1.5/0.1). The
30 pure fractions were collected and evaporated. The residue (1.5 g) was converted into the
ethanedioic acid salt (2:3) and recrystallized from 2-propanone and DIPE, yielding 1.14 g
(20%) of (+)-methyl 1-[(4-chlorophenyl)(1,2-dihydro-1-methyl-2-oxo-4-phenyl-6-
quinolinyl)methyl]-1H-imidazol-5-carboxylate ethanedioate(2:3); mp. 140.8°C
(comp. 54),

Example 21
Intermediate (6-b) (15.66 g) was added to sulfuric acid (120 ml) which was cooled till
0°C and the mixture was stirred at room temperature for one night. The mixture was

35



35 Exanple 18 1 -Chl oro-4-chl oronet hyl benzene (3.2 g) was added to a
-solution of conpound (59) (7 ad) and benzyltriethylammoniumchloride (1,75
g) I n sodi um hydroxide (40% (100 m) and WO 97/ 16443

PCT/ EP96/ 04661 -28- THF (100 ml) and the m xture was stirred at room
tenperature overnight. Water and ethyl acetate were added. The organic

| ayer was dgeafi@es washed with water, dried (MgSQH4), fil PerTE#Ics661and
evaporated till dryness. The residue was purified by colum chromat ography
over silica gel (eluent: CHerr]C[err]/lggerr]OH NH err] OH 98.5/1.5/0.1).
The 5 pure fractions were col l ected and evaporated. The residue (3.7Q)
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98/2/0.1). Thécopwr Bfractions were collect ed and evapor at ed yielding 8.3 g

(79% of product. A sanple (2.3 g) was converted into the ethanedioic acid
salt (2:3)oangxdng¢aestal i zed from 2-propanone, yielding 2.35 g (63% of

()- et hyl spfution of compound (17) (12.7 g) in sodjum hydroxide (3 N) (130 m
|4) amz(r)lo 1m[9§ﬁ &Fizoro S?Z{:b’“éegé} d |t%{°Qm§§mT oxo gﬂéﬁgn ﬁmgdqw nol i ny
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45 minutel® HppERImEdmg m) was carefully added portionw se
and t he m'xture was stirred at roomtenperature for 1 hour. The m xture was
poured into iExampled3i fied with NHerr]OH and extracted with ethyl acetate.

The organi c | N\emeaRsetettdybiscyclohexanamine (5.3 g) in DCM was added dropwise at room
temperature to a mixmre of compound (38) (12.4 g) and methyl 2-amino-4-methyl-

20  pentanoate (6 g) in THF (120 ml) and 1-hydroxybenzotriazolehydrate and the mixture
was stirred at room temperature overnight. The mixture was poured into water and
extracted with ethyl acetate. The organic layer was dried (MgSOy), filtered off and
evaporated. The residue was purified by column chromatography over silica gel (cluent :
CH>Clz/CH30H/ NH40H 97/3/0.1). The pure fractions were collected and evaporated,

25  yielding 6.8 g (43%) of product. A sample was crystallized from DIPE, yielding 1g of
&)-methy! 2-[[2-[6-[(4-chlorophenyl)-1H-imidazol-1-ylmethyl]-1,2-dihydro-2-oxo-4-
phenyl-1-quinolinyl]-2-oxoethyl]Jamino]-4-methylpentanoate; mp. 117.9°C (comp. 39).

Example 24

30 Compound (2) (1 g) was dissolved in n-hexane (81 mi) and ethanol (54 ml). This
solution was separated and purified by column chromatography over a Chiralcel AD
column (250 g, 20 um, Daicel; eluent: n-hexane/ethanol 60/40 vol%). Two desired
fraction groups were collected. The fractions, corresponding to the first chromatographic
peak, were evaporated. The residue was dissolved in small amounts of DCM. Diethyl

35  ether was added until precipitation resulted. The precipitate was filtered off over a
Millipore filter (10 pm), then dried (vacuum; 40°C; 2 hours), yielding 0.430 g (43%).
This fraction was dissolved in 2-propanone and precipitated with DIPE. The precipitate
was filtered off and dried, yielding 0.25 g (25%) of (+)-(A)-6-[(4-chlorophenyl)-1H-



(MSAH), filtered off and evaporated till dryness. The residue was purified
by col um chromat ography over silica gel (eluent: CHerr]C[err]/CHerr] OH
NH[ err]OH 98.5/1.5/0.1). The 30 pure fractions were collected and
evaporated. The residue (1.5 g) was converted into the ethanedioic acid
salt (2:3) and recrystallized from 2-propanone and DI PE, yi el di ng 1.14 g
(2099 of ()WREIMHM2 1-[ (4-chl orophenyl ) (1, 2-di hydro- 1 PCT/EP96/04661
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et hanedi oate(2:3); np. 140.8[err]C (conp30b4). 35 Exanple 21 Internediate
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.6[err - .23 (A : sgl ution of conpoun :

g) 1 n sodiggm ﬂgﬁox?’é% %m%ﬁ%w&?ﬁ\%g@péﬂ’rred at 120[err] C overni ght.
The m xture cooled to roomtenperature and NH err] OH was added till
pH=5. 2. The Wte was filtered off, washed with water and air-dri ed,
yi el di ng 12 ¢ Pbesphorous pcntasu_lﬁc_ic (4.45 g) was added portionwise at room temperature to a
() - 6- [ (4- chl orsoumtishuldy-4-(3-enibrophe )-8 1R P dyD AR inRa ol NGty h ot Ay 15
qui nol i ne- 1- aénlt él? ogc*& cogﬁ,&%{ arTE‘Iee .Zg .
N, N - met hanet SPPSYIODs, kP mieand the migre; was siisgd and reflyxedforst opwi se at
room t enpéPat hewrs.t Treamixturs wascevegoratest il biryntsy 86 the(reidut e iakertiupin bthyl
2- ani no- 4- net layduate. 2fhe orgaaidllavepRhOwdshediith MCITAE watke Uritd (MESUL), filiered off
1-hydroxybenzgpg éﬁﬁo‘ﬁn@&%ﬁ Elt%;neess.a‘ﬂge r%s?guenvla)s( E)Hr'if%d by column chromatography over

silica gel (eluent : CH2Clp/CH30H 97/3). The pure fractions were collected and

evaparated. The residue (2.7 g) was crystallized from DMF, yielding 1.6 g (33%) of

20 (%)-4-(3-chlorophenyl)-6-[(4-chlorophenyl)- 1 H-imidazol- 1-yl-methyl]-2(14)-quinoline-
thione monohydrate; mp. 263.5°C (comp. 72).

Example 26
Imidazole (3.34 g) was added to a solution of interm. (8-b) (3.7 g) in ACN (50 mi). The
25  mixture was stirred and refluxed for 4 hours. Water was added and he mixture was
extracted with DCM. The organic layer was separated, dried (MgSO4), filtered and the
solvent was evaporated till dryness. The residue (3.8 g) was purified by column
chromatography over silica gel (eluent : CH2Clo/CH30H 98/2). The pure fractions were
collected and the solvent was evaporated. The residue was crystallized from
30  2-propanone/DIPE filtered off and dried, yielding 1.8 g (45%) of ()-6-[(4-chloro-
phenyl)-1H-imidazol-1-ylmethyl}- 1-methyi-4-(3-propoxyphenyl)-2(1 #)-quinolinone
cthancdiome(2:_3).sesquihydratc (comp. 74).

Example 27

35 A mixture of intermediate (10-b) (7.1 g) in THF (25 ml) and HCI 3N (190 ml) was
stirred at 120°C for 2 hours. The mixture was poured out on ice, basified with K,CO3
and extracted with DCM. The organic layer was separated, dried (MgSQq), filtered and
the solvent was evaporated, yielding 6.2 g (90%) of (+)-ethyl 4-(3-chlorophenyl)-o-



was stirred at
wat er and extracted with et hyl

roomtenperature overnight.

acetate.

The m xture was poured into

(MySQerr]),

col utm chr omat ogr aphy over silica gel

NH err]OH 97/3/0.1).

yi el di ng 6.®%o®74643%9 of product.
yi el ding 1g of ()-nmnethyl

2-[[2-[6-[(4-chl orophenyl)-1Hi mi dazol™-
-1- qui nol i nyI ] - 2- oxoet hyl ] am no] - 4- net hyl pent anoat e;
e 3 I
o orpan e yinaRRedpiteahyih B Pt
AD colum (250 g,
60/ 40 vol % . Two desired fraction groups were
corresponding to the first chromatographic peak,
anounts of DCM Di et hyl

phenyl
(comp. 39).

(81 m) and e
col um chr omatangrpafhly over a Chiral cel
n- hexane/ et hanol
ctions,
The residue was dissolved in small

el uent:

coll ected. Th

wer e evapos at ed.

35

et her was added unti |

(el uent:

The organic layer was dried .
filtered off and evaporated. The residue was purified by
CHerr]C[err]/CHerr]OH

The pure fractions were collected and evaporated, 25
A sanpl e was crystall i ze®CTEPH/BERE,

filtered off over a MIlipore filgEVq(10MN
40[err]C 2 hours),

and dried, yielding 0.25 g (25%

97/ 16443
-30- i m dazol
[err]

-1-yl net hyl ] - 4- pheo
+ 13.10[err] (c = 0.1%in

yi el ding O.

(43%.
e precipitate was filtered off
: (4 chl orophenyl ) - 1H

corresponding to the second chr orrat ogr aphi

rrim,

20 [err]lm

31 i et hyl ] - 1, 2- di hydr o- 2- oxo- 4-

np. 117.9[err]C
i n n-hexane
purified by

Dai cel ;

preci pi taRPon resulted. The precipitate was
then dried (vacuum

This fraction was di ssolved in

r{ethanoﬁ) (coﬁg 6).

1)

PCT/ EP96/ 04661

np.

190.0[err] G

The fractions,

c peak, were evaporated. The
resi due was T',,s V, mal | ts o 3[l)cﬁlk AT, dyled
unti |l precipi §gt Ibéh resul ed. The I eci ph gt e wa i Iteregfsg:m%f pver a
M | 1i pore 10 ferrinrfrtter—themdried(vagquom Cerr € 2 1IQursy
yi el di ng 0.4:_019 4199 . Hhis fripctitdHn wadl di s&bl fed i|n 2-BPopAifone pnd
precipitated|wtjhiidl PE. THe prelci piHat e \Hy 4-Clt er&bl of fmp.rmomttaad,
yielding 0.2 (A0P9 of ¢-)-(B - (4-ct1.icrcga 248°C
phenyl ) -1Hi :;'rg zltz)ll - 1-yl gt hyl ]} 4- eny C#f( I—%Equ R_g i non'gp m)
155.8[err] C |[@rr}! | [err]| (c*™ 0.1 Hafbl}) (TBnp? 8/5: Exanpl e
25 Phosphor ofis5 gerk asul f iRle (4. MS g; wals HaddeMFpdr H dnwi se at room
tenperature {ogd #d uti oy of H! 4 | H H)-(A)
()-4-(3-chlo o,Pke 31' )-6[ (lff chl qroplifnyl :.-l_f,H- i4_r"&dez(ﬂ -[1- vl mes_l(y)l 1-2(8LH) -
8 |14 CH3 H (H|4a |H mp. 160°C

914 CH>-CH3 H "H| 4C | H mp. 170°C
' mp. 180°C /.HNO3
10| 14 benzyl H H| 4C H 1/2H,0
mp. 170°C/
1112 H 4-C1 H| 44 H 172 HyO
12112 H 2 Hij 4CQ | H mp. 244°C
13112 H 3-Q H| 4C H mp. 250°C
141 14| (CH2)»-CH; 'H H| 4CQ | H mp. 170°C
15]13 CHj 3-Cl H| 4G | H mp. 184°C
mp. 118°C/.CoH204
16 14| (CHz2)»3-CH3 H H| 4C | H 12H,0
17 | 14| CHC00C,Hs H H| 4C | H mp. 140°C
181 12 H 3CH; [ H| 4C | H -
19|15 phenyl H H| 4CQ | H | mp.215°C/.HNO3
20112 H 3-CF3 H| 4C | H mp. 244°C
2112 H 3-F H| 4Cl [ H -




gui nolinone (4.5 g) in pyridine (54 mM) and the m xture was stirred and
refluxed for 4 15 hours. The m xture was evaporated till dryness and the
resi due was taken up in ethyl acetate. The organic |ayer was washed wth
HCl and water, dried (MgSO4), filtered off and evaporated till dryness. The
resi due was purified by colum chronat ography over silica gel (eluent:
CHerr]C[emq97as4rr] OH 97/ 3). The pure fractions were coPCHERISM46ENA
evaporated. The residue (2.7 g) was crystallized fromDW, yielding 1.6 g
(33%9 of 20 ()-4-(3-chlorophenyl)-6-[(4-3hklorophenyl)-1Himdazol- 1
-yl -methyl ] -2(1H) - qui noli ne- thione nonohydrate; np. 263.5[err]C (conp.

72). Exanpl e | azore 13- 34 [J) adae a .30l B- b)
(3.7 g) in A §a: Tﬁ‘e 25 m'xt ;"re vvasléstirped
hours. Water - S amacacante o CESTS S o
| ayer was sep ed, drledﬂ(l\/gSCFerr]S)Cl fllteHed 400 | He
evaporated ti :;iryress. He regi dues(d. 8 g Hvas perifi
chr omat ogr aph silica, gel (felu er.t ]IC r The
pure fraction ﬁé col | ea ed an i@%l veh t]'E S‘Iéil P
was crystallig@8|flegm 30 H 2-prdpanon8/ DI PH H ||t &CH} [ofH {and wmip.230;C
yielding 1.8 p26439| of (g 6-[(4-chl ei@- 4Cll 41 | H
phenyl ) -1Hi ?@:!g&-l yl hyl ] -[1- m;‘t I-4-(i_§pro phenyl ) ,Eflﬁ quinplin
one et hanedi o 3) . sesQui hydrfat e 74) .| Exanpl " 47 35MP xtuf e
of intermediaf@8(184b) (7HL g) iln THFCEQQS H and-EICl| 3N |( 190mpd B4vEs
stirred at 12 k¢ f amethdxgur 4. The,m Xt Ur g, Wa ur out on |
basified with %erllr‘] COplxmykethghd |ext r:]gt ed wi ?*1 D%l?’?lo'rh dr gar? sgfrer WAS
separated, drjeg|qpySOerg), filltergg.and sQlent s e
yielding 6.2 3f 939{@ of (h— et hyll 4-(3- 5h| oro% 'mél l‘-3[ erl'?\la- M’gv%ig}ﬁlmm
PCT/ EP96/ 0466{1°1 - H -a 14C mp. 176°C
(4-chl orophenlyB3 1 122-di hy#k o-[enr] - (1K i m da#bl(- 2-Q1 )|- M dxo- tmpl240"@ | nepcet
ate (conp. 87)33faplie 1: g [err] Co. gx. H 4_dﬁlgr iy
Rlerr] Rerr] 5[3 5] Physi cal _dat a H m;B[Z%C]
1 H H H| 3C |4 mp. 226°C
35| 14 CH3 3-CH3 H| 4Cl | H mp. 162°C
36| 14 CHj 3-OCH;j H| 4Cl | H | mp.260°C/.HNO3
.12 HO

37|11 H 3-Ct 5Cl| 4C1 | H mp. 260°C

38221 CH-CO-OH H . H| 4Q H -

39| 23| CH,-CO-NH- H H| 4C | H -

CH(COOCHS3)
(CH2-CH(CH3);

40| 12 H 3-phenoxy H | 4-C H mp. 230°C

41| 12 H 3-benzyloxy H| 4C H mp. 154°C

42|12 H 3-ethoxy H| 4C1l | H mp. 156°C

43| 14 CHj3 3-ethoxy Hf 4C1 | H mp. 142°C

.3/2 C2H204
44114 CH 3-benzyl 4 mp. 136°C/
3 nzyloxy | H Ci H CoHy04

45|12 H 3-0-CF3 H| 4C1 | H mp. 255°C

74126 CH3 3-propoxy H{ 4-Cl | H |.32CH04.3/2H0

75| 26 CH3 3-butoxy H 4-C1 H | .32C3H204 .H20

76 | 26 CH3 3-O-CH(CH3)2 | H 4-Cl H | .3/2CH204 .2H20

77 | 26 | CH30CH2CHj- 3-Cl H} 4C | H | .32CH04 .HO

78126|  CHs 2-cthoxy H| 4Cl | H B




5  *:R2and R3 taken together to form a bivalent radical

No. No. 1 11 H H H H H np.
255 C 2 11 H H H 4-d H __np. .
Ze0[errJC () 3 11 H H H 3-d H
np. 248[err]C 4 11 H H H 4- F H
np. 246.8[err]C 5 13 H H H6
24 H H 4-C o4t 24
H U'mﬁ”‘“’ H  4-d H - (B) 8ICHEP
H H 4-C H mp. 160[g8s]C 9 14 CH2- CH3
H H 4-C H np. 170[err]Crrp 180[err]C /.HNOJ err] 10
14 benzyl H H -d /2 HerrlQ 11
12 H 1co. |Ex 4R¢ H g24-C| g3 H R6 | R7 |M PPiysRbRiatal C |2
12 H |No.|No. 2-d H  4-C H o np. 244 C 13 [i2
H 5. H 4-0 Mo 4. rf € 14 14
(CH err])[err -'?gl}h[zérr] Cis H $0H H Hll-déls (ﬁl-
170[ err] C 15 | 88| 26 | (CH3)zN¢CH2)2- 33-0 | H| 40 | Hg H - np.
ﬁ84[err] CHWD- Jsii»j[zsrr]g/ CHErT] H[sr( €H§]]1-§]7344Cl (@Hjerr])[err]-CHEprr]

- r .
CH er r] coq] el e CHy &iB H &&ﬁ Hy E) e
140[err]C 18 12 H 3- CH[err] H 4-C H19 15
phenyl . H 4-C H np. 215[err]C . HNJerr] 20 12
H - err] H 4-C g3 H . 244[err]C 21 12
H 3-F H 4- Cha H WD 97/ 16443
PCT/ EP96/ 04661 - 32 - Co. Ex. Rjerr N R Rl err] Rlerr] Rerr]
R[err] Physi cal data N o. 22 M H 3-d

4-C H np. 214[err]C/ H 3-d
H 4-C H mp. 214[err]C L= H 3- OCH3
H 4-C H np. 174[err]/. 2/ H O
N i & |
11

Co. | Ex. R! R?2 R? R4 - Physical data

No. | No.

46 | 13 H H | H 2-CH3 mp. > 260°C

47 13 'H H | H 4-phenyl mp. 240°C

48 | 13 H H |"H 4-CHj mp. 260°C

49 13 H H H 5-CHj mp. > 260°C

50 13 H H H 2-phenyl mp. 160°C

51 21 H H H 2-S-CH3 H20

52 13 H cl H 4-CH3 -

53 i1 H Cl H 5-CHj3 -

54 20 CHj H H | 5-CO-OCH3| mp. 140°C/.3/2 CoHyO4

55 14 CH3 (o] H 5-CH3 mp. 145°C/ .3/2 CoH204

56 20 CHj a H | 5-CO-OCH3| mp. 170°C/.3/2 CaH204

85 26 CHj3 a H 2-phenyl -

86 26 CHj a H 2-phenyl .CoH204

83 26 CH; | -O-CH-O-* H .CoH204



25 12 H H H 4-CH3 H np. 230[err]C
26 12 H 3-d 4-Cd  4-d H np. 260[err]C
27 12 H 4- CH3 H 4-C H np. 185[err]C
28 12 H 2- CH3 H 4-C H np. 234[err]C
29 14 4- et hoxy- H H 4-C H np. 158[err]C
phenyl et hylw8971ésds H 3- Br H $CT/EPIG/S4661
np. > 260[err]C 31 12 H H H 2-Cd  4-d
np. 176[err]C 32 12 H -34- H H -2-d H
np. 240[err]C 33 12 H H H 4-OCHerr] H
np. 210[err]C 12 H H H 3-d  4-d
np. 226[err]C 4 CH3 CH err] H 4-C H
np. 162[err]C 36 14 CH err] G:H[err] H 4-C
H np. 260[err]C/ .HNJerr] .&? rr]é—g H
3-d 5-d 4-d H ]C38 22 CHerr]-CO CH
H H 4-C H 39 23 - M N H H
4-C H CH(COOCH err]) (CH2- CH( CH3) D _gs H 3- phenoxy
H 4-C H np. 230[ errf 4 2 H 3- benzyl oxy
H 4-C H mp. 154[errdC §2 12 =7 H 3- et hoxy
H 4-d H np. 156[err] CRh3 14 CH err] 3- et hoxy
H 4-C H no. 1/|’)rnrr OJ‘T rr}l:l{nrr]qerr] 44 14
CH3 -O&ng \Ex0Xy Rl HR2 &5 | BY Physicaldata |136[ err] C
.derr]Herr] gNo.r] N |12 H 3-OCHlerr] H 4-Q
H np. 2p5kerf] & 74 6l H 4_ [er gl 226°C |3- pr opoxy H 4-C
H .3/20[grr'1-‘F'§7- IJHZ. 2 Hf (&ﬂ TO mp 6cu—l[err]
3- but oxy Hable 44- C H 3/20[err]H[err]qerr] .Herr]O 76 26
CH err] 3OCH(CH[err])[err] H 4-
32 err]Herr]Jerr] 2H[err]q, r]OCH[err]CH[err]-
3-d H 4-C H ble lery] -Herr]O78 26
‘CH err] 2- et hoxy R”.
——RS
0~ N
I
Co.|Ex.| R1 | R2 R4 | R6 RS Physical data
. No. | No. _
58(12| H| H | H |40 CH; ! 255°C
59117 {CH3| H H 4-Cl CH-OH mp. 160-170°C / . H20
601121 H H H | 4-Cl | 4-chlorophenyl >260°C /.12 H0
61 | 18| CH3| H H 4-Cl | 4-chlorobenzyl- mp. 180°C
oxymethyl
62| 16 |CH3|3Cl| H | 4C CHj mp. 125°C
} mp. 158°C/
63| 16 | CH3 | 3-CQ1 H 4-C1 CH2CH3 .CoH204 H20
64 | 16 | CH3 | 3-C1 | 5-CH3| 4-Cl CH3 mp. 170°C
65|16 |CH3 | 3-Cl| H | 4Cl| (CH2)2CH3 | mp.160°C/.HCL H20
66 17|CH3|3Cl|{ H |4C CH2-OH mp. 180°C
67 | 18 { CH3 | 3-Cl H 4-C1| CH>-OCH3 mp. 178°C / .CoH204
68 | 12 | CH3[ 3-Cl| H | 4-Ci| CH2-N(CH3)2 mp. 96-110°C
- -S- mp. 120-150°C
69| 12| CHs|3Cl| H |4Cl|{ CHz-S-CH3 Cot1204 10
8 027] H |3Cl| H |4C| -COOCHCH;3 -
88 | 14 | CH3 | 3-Cl H 4-Cl | -COOCH,CH3 i}




WO 97/ 16443

‘PCT/ EP96/ 04661 -33- Co. EX. Rlerr] Rlerr] _ Rlerr] Rlerr]
Rl er] Physical data No. No. 79 26 CH3 3-CH
H 4-C- H80 26 (CHerr])[err]N(CH err])[err]- 3-d

4-C H 81 26 CH3 3-(CHerr])[err]CH err] H 4-C
H 84 26 err] 3-CH=CHCH err] H 4-d p 661

(E); Table y:oom% [err] Co. = Ex. R[ecr.rﬁ#%ml{[err]

Rl err] Rl err] Physi cal dat ag§No. No. 46 13 H

H . H 2-CH err] np. > 260[err] C 47 13 H

H H 4- phenyl np. 240[err] C 48 13 H H
H 4-CH err] np. 260[err] C 49 13 H H

H 5- CH epables: nmp. > 260[err] C 50 13 H H

H 2- phenyl nmp. 160[err]C 51r* 21 H H H
2-S-CH err] .Herr]O BBy ps H d H
4-CH err] 53 11 H R? QH»/ 5-CH err] 54 20
CH err] H H 5- CO- CCH ¥ N. 140[err]C /.3/2
Cerr]Herr]err] 55 14 H 5-CH err]
np. 145[err]C .3/2 (Jerr]JHerr]J ¢ PO 2Lrs CH err] d H
5-COOCH err] np. 170[err]C/.3/ ] ferr] 85 26 CH err]
d H 2- phenyl 86 26 1 CHerr] d H

2- phenyl .C[err]H[err]qerFf'383 26 CH err]
-OCHerr]-0O H Clerr]Herr]Qerr] S *

3
PCT/ EP96/ 0466 INoJjabl e {3: Terr]

19| H | 4-NHz | 5-COOCH3 4-Cl1 | mp. 168.7°C /.32 C2H204
71 | 19 3-Cl | 4-NHz | 5-COOCH3 4-Cl -

*

Rlerr] and R[e(fég Eakerg2 qge her [to fesm a(bi gal ept ra(j:ihyggaldi\OQ /16443
 No2’
70

5
Table6:
Co.|Ex.| X | Rl | R2Z | R6 | RIO | RI Physical data
No. | No.
72{25| s | B |34l H H | mp.263.5°C/.H0
73|25| S |CHs| 3Cl |4CI| H H | mp.161.1°C/.12H0
89 /26| O |cHs| 301 j4C1| H |8CHs -
82 O { H { 301 | 4C1|7-CH; | 8-CH; mp. 161°C
10

ixample n Vitro Assav for Inhibition of Farmn Protein Transferast
Human famesy! protein transferase was prepared essentially as described (Y. Reiss et
15  al, Methods: A Companion to Methods in Enzymology vol 1, 241-245, 1990).
Kirsten virus transformed human osteosarcoma (KHOS) cells (American Type Culture
Collection, Rockville, MD, USA) grown as solid tumors in nude mice or grown as
monolayer cell cultures were used as a source of human enzyme. Briefly, cells or tumors




Co. Ex. Rlerr] Rerr] Rerr] Rerr] Physi cal data No. No. 57 12
“H— H 4-C H np. 226[err]C 5 Table 4. [err] Co. Ex. Rferr]
Rlerr] Rerr] Rerr] Rrrr] Physi cal data No. No. 58 12 H
H H 4-C CH err] 255[err] C 59 17 CH3 H

H 4-C CH err]-OH np. 160-170[err]C/.Herr]O60 12 H

H H wo eineads chl or ophenyl > 260[err] .1/ 2 H err pCrpocnséd

CH err] H H 4-C 4-chl orobenzyl - np. 180[err]C

oxynet hyl 62 16 CH3 3-d H 4- C -36- CHerr] - np.

125[err] C 63 16 CHerr] 3-d H 4-C CHerr]CH err]
np. 158[err]C .Cerr]Herr]Jerr] .Herr]O 64 16 CHerr] 3-d
5-CH err] 4- Quere homogemzedjmpgﬂfqr]comammg 50 mM Tris, imM EDJAe | miMEGTA and 6.2

CHerr] 3- Ci mM—i,henylﬂlexﬁylsulf&éﬁﬂ[xﬁ{de]@ﬁ?r5§ ] ﬂé[lﬁﬁfohenatesﬂ?& Phqfu £d 3g00HC -
Herr]O 66
SR yas

np. 180[err]C ’B&for gun %ﬁﬁ[‘@‘rﬂ"]"m%“"a cone‘il—'fg A 30-39% am
178[ err] C / . Qireparedi-indthe]reulting pregipitate was reghispended in Bsn@ll (10 tel 20 ml)ﬂ,vdmme
CH[ err]-N @"[ egfidlalyisB' Bukfer containing 20 mM"Pris, 9 &M &fhiGthrelitt a8@20 pl2znctger] 3-G

d CH e r Herr]O
nr 570 el Sl R iy oot o e opbess 4 e”} 56
H 4 a cclmﬂis[ elhe fiiglyfzed mpterial “mmhtdl_md@x 1 chFast Flow Scpharose
PCT/ EP96/ 0466 Y(Phariacid Ekbﬂh&:cl{n@foﬁ InGo PlsEdiawayRN!f rusiA) Rinfdh Had bédne! I |

5[ err] . 16 gpreﬂqgﬂfx]%bﬁ %&}:36@1 8 emcnted with (A) 0%‘ ll_\"?NaCIS Tg:OOCH[ err]
10 column was washed with an ad monal 5 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
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 mi volumes of column eluate were collected
and analyzed for farnesyl protein transferase activity. Fractions with enzyme activity

15  were pooled and supplemented with 100 uM ZnCl,. Enzyme samples were stored
frozen at -70° C. The activity of farnesyl protein transferase was measured using the
Famnesyl Transferase [*H] 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

20  lamin B peptide substrate (biotin-YRASNRSCAIM) were mixed with test compounds in
a reaction buffer consisting of 50 mM HEPES, 30 mM MgClz, 20 mM KCl, 5 mM
dithiothreitol, 0.01% Triton X-100. Test compounds were delivered in a 10 I volume
of dimethylsulfoxide (DMSO) to achieve concentrations of I'and 10 pg/mi in a final
volume of 100 ul. The reaction mixture was warmed to 37° C. The enzyme reaction

25  was started by adding 20 pl of diluted human faresyl 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]-famesyl-(Cys)-biotin lamin B peptide was captured on the streptavidin

30  linked scintillation proximity bead. The amount of [3H]-famesyl-(Cys)-biotin lamin B
peptide synthesized in the presence or absence of test compounds was quantified as cpm
by counting on a2 Wallac Model 1480 Microbeta Liquid Scintillation Counter. The cpm of
product was considered to be famesyl protein transferase activity. The protein farnesyl
transferase activity observed in the presence of test compound was normalized to farnesyl

35  transferase activity in the presence of 10% DMSO and expressed as per cent inhibition.
In separate studies, some test compounds exhibiting 50% or greater inhibition of faresyl
protein transferase activity were evaluated for concentration-dependent inhibition of



71 19 3-d  4-NHerr] 5-COCCH[err] 4-C 5 Table 6: [err] Co. Ex. X

Rlerr] Rerr]l] Rerr] Rerr] Rerrl Physical data No No. 72 25
* H 3-d  4-d H H np. 263.5[err]C/ .Herr]O 73

25 S CH err] 3-d  4-d H H np.

161 lerr] . 1/2H[err]089 26 O CHerr] 3-d 4-d H 8-CH err]

go "ﬁﬁk 4-C 7-CHerr] 8-CHerr] PCT/EP96/0486)-
161[err] c 108", rracol ogi cal exanple Exanple 28 : In Vitro Assay for
I nhi bition of Farnesyl Protein Transferage Human farnesyl protein
transferase was prepared essentially as described (Y. Reiss et 15 al.,
Met hods: A Conpanion to Methods in Enzynol ogy vol 1, 241-245, 1990).

Kirsten viruse aémzyemwmoms:empammmwmesmwmkmm“m Type
Cul ture Colle tl?oeg #tchﬁm&@gmuﬁeﬂgﬁqp v uki ﬁ%@yde nm ce
er cu ur

grown as S were use as urc n enzyme.
Br| efly, cell $G¥S qqmmsrprogrmwseabms cience Informanon 1vIsion o
PCT/ EP96/ 04661ohn?&rPhWaeedm0mR;mmrm(inlsmm (SpfidgHousa PAa USA) gn SG'Am\/I Tris, 1 nmM
EDTA, 1 &ﬂé; 0.2 nM phenyl met hyl sul fonyl fluoride (pH 7.5). The
hormgenat es were centrifuged 28,000 x g for 60 m n and the supernatants
col l ected. A 30-50% ammoni um sul fate fraction was prepared, and the
resul ting preiF%?-?—ate was resuspended in a small (10 to 20 m) volune 5
of dialysis buffer containing 20 M Tris. 1 nmMdithiothreitol and 20 [err]M

ZnC [err]. The aggogsum sul iﬁjo(iu.lw) tiop. Ngs di al JegduMydr ni ght agai nst two
changes of thg™sa purTie e ar g yze rerjral ,yas ap lied to a 10 x 1
cm Q Fast Fl oy Sephar ose (Pﬁ’a maci @ LKB Bl ot eghnol o¥ I ncl., Piscataway, NJ,
USA) which hald beeR preequi %5 ated wi t 000 i o ®lal ysli s buffer
suppl enented with 8.05 M NaQl4 The 10 3ol unm wa®.48ashed with an _
addi tional 50f M ofy dialjysi 9.44ffer]] pl us3z0. 05 |[M Ng@3 fol ljowed by a gradi ent
fromO0.05 Mtp O. 2§ M NalCl Ry fpar e in dj'3al ysils .bldfg‘ser. The
8 0.07 34 0:6

10 0.22 37 0.096

1l 0.32 39 0.047

12 3.2 47 0.105

13 0.034 49 0.3

14 0.7 53 0.032

15 0.016 57 12

17 0.23 58 0.27

18 0.04 59 0.013

20 0.24 62 0.022

21 0.15 63 0.03

23 0015 | 64 0:011

24 0.032 65 0.051

25 - 0.262 66 0.0056

26 0.227 77 0.0072

27 0.193 83 0.0034

28 2.2 i

10

Insertion of acnvated oncogenes such as the mutant ras gene into mouse NIH 3T3 cells
converts the cells to a transformed phenotype. The cells become tumorigenic, display
anchorage independent growth in semi-solid medium and lose contact inhibition. Loss of
15  contact inhibition produces cell cultures which no longer form uniform monolayers.
Rather, the cells pile up into multicellular nodules and grow to very high saturation



enzynme activity was eluted with a linear gradient of 0.25 to 1.0 M NaC
prepared in the dialysis buffer. Fractions containing 4 to 5 nml vol unes of
colum eluate were coll ected and anal yzed for farnesyl protein transferase
activity. Fractions wth enzyne activity 15 were pool ed and suppl enent ed
with 100 [err]M ZnC [err]. Enzyme sanples were stored frozen at -70[err] C
The acti vi twoofndsas nesyl protein transferase was neasur ed pgsieddsidebs
Farnesyl Transferase [[err]H Scintillation Proximty Assay (Amersham

I nternational plc., England) under the cggditions specified by the

manuf acturer. To assay for inhibitors of the enzyne, 0.20 pC of the

[ 3H] - farnesyl pyr pphposphat e substr and the piotinylated 20 lamn B
pepti de substﬁéﬁ’@gfﬂi PRy %@iﬁﬁ% W] ‘\ﬁéﬁ“é”‘?ﬁi‘%@%“t fpmesyLyansfsmsrounds in a
reaction bufférhibﬁonsﬂmhrmthcmumﬁohﬁmﬁpncsjpcmpmfmmMaw KO, 5 nM

([jlar H IOt \r/](raﬂjrnce)l of"'[;‘h ﬁ;Té%[&ﬁ%ﬁﬁﬁom{g {bﬁfigl-,‘ikl | e\?\éﬁfggr? entr | onlsnor?1 io
and 10 [err] gPPﬁ’b‘?’H { r‘ﬁﬁﬁhé’lf]% gefis wil achieye highereellni xt ure was

war med to 387[ eumberCGhanidedls which hevereaatd wan ﬂﬂransfmmdsphardtwd Oymm@lﬂmg 20
[err]l of dil %ﬁﬂx&%‘ﬁﬁﬁ tanéfomey lph&?:BQ}:@éhBulhgooﬁéc%%ég.%% Bl enzyme

preparation .added to roduce between 4 to reaction
product durin aPH%"”éGeffﬁ ‘ﬁtf eaction incubation at 37[err] C React i ons
were termnated by the addition of STOP/scintillation proximty bead
reagent (Amer :. The reaction product [[err]H -farnesyl-(Cys)-biotin

lamin B pe@ti cemmdsaakmeaddms&eulmﬁmm\mlcars&@nsfwwg aegpti |l ation

proximty beag... mn B
pepti de synt hesr zed | l‘ﬂ;m%%%és[e(%fclge’l'g%e aé%%’é #&%@t"%@f‘%ﬁﬂgfﬁas
quantified as“ebRrmsyriace amyp) insixawelbglpsias tingveleyliunedmes. Test compounds ageii d
Scintil | ati oninfioadixedy added & @il @l giovahl hediumasa 8.0svslehest DMSOSwvited nesy!

bserved ransﬁ“ @%%“Z“%‘é%“ft{";%“g:‘? PG fblin UGS 010 S Dol )
5

transfera "PWFP“E“HQ“ 5%189 %M@%ﬂ‘“&?{ﬁ?@%’&im&s per cent
i nhi bition. Ivehmlq:mnmle(lalcméradugh astiviyy id absérvalarp aM) de teskdvnipoiindigeftdo or

greater inhi bétter,gnog‘t_,ct,a&gm mgugagmmgff%gfzyﬁ%wﬁﬁ £val uated

for concentration-depende h| bitlo
PCT/ EP96/ 046% °°§‘7 é‘r"r‘%sé?%ﬂ'er‘"F apdcomakdeRai n t hese

- studi es re emlmmctnroamen C[ err] (concentration of test conmpound
produci n %509 i nhi bition of enzyme activity) using the LA C[err] conputer
programvvrrttnmj;!m Sci ence Information Division of R: W

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 subtracnng 200,000.

25
Control cell counts = [cell counts from cells incubated with DMSO vehicle - 200,000]
Test compound cell counts = [cell counts from cells incubated with test compound —
200,000).

30

test compound cell counts
control cell counts 1 x 100%.

Test compound %inhibition = {1 -

ICsp (i.c. the test compound concentration required to inhibit enzyme activity by 50%) is

35 calculated if sufficient data are available, summarized in table 8.



Johnson Pharmaceutical Research Institute (Spring House, PA, USA) on a VAX

5 conputer. Table 7: Co. No. |Jerr] ([err]M Co. No.
Cerr] ([err]M 1 0. 93 29 2.4 2
0.18 30 0.021 3 1.4 31
0.48 4 0. 315 32 0.53 7 0.11
33 e 0. 07 34 RckEboermisst
0.22 wgg% 0.096 11 0. 32 39
0.047 12 3.2 47 39 0.105 13 _ 0.034
49 0.3 14 0.7 7 53 0.032 15
0. 016 57 1.2 17 0.23 58
0.27 18 Table 80. 04 59 0.013 20 0.24
62 . 022 21 0. 15 63 0.03 23
0. 015 b 1% 2 N 65
0.051 25 Co' oy | ICso@MP 1] 2o, No. u,q%@?g 0. 227
77 0.0023 27 204 o fo3 74 . 8 0.0034 28
2.2 10 Exanplle 29:63" Ras{Tr angggor me Cel 77Phenqt ypel8®ver gi on Assay”
I nsertion of lactivgted gncogepes sfich a?ot he nut anjgg as ¢ene into nouse N H
3T3 cells corjverts the dells ' to a §jrans 3rned pheno pe.TThe cells becone
t unori geni ¢, ldi spl6y ang horaé@ i nd pend@ t grgwth i7" semj-solid nmedi um and
| ose contact [i nhi lg7tion| Los$idof 1 c@ft act |i nhi #4% i on}produces cell
cul tures whigh noéonger for ni f ¢gr m nonol ayers. Rather} the cells pile up
i nto mul ti celd~H-a—rodtes—ant—gro ry gt saturatt on
5 D.C . I
The following formulations exemplify typical pharmaceutical compositions in dosage
unit form suitable for systemic or topical administration to _warm-blooded animals in
accordance with the present invention. |
"Active ingredient” (A.L) as used throughout these examples relates to a compound of
10  formula (I), a pharmaceutically acceptable acid or base addition salt or a stereochemically
isomeric form thereof. -
Exampl} S .
9 g of methy! 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in
15  41of boiling purified water. In 3 1 of this solution are dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.L The latter solution is
combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol
and 3 1 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
20  added. The latter solution is combined with the former, water is added q.s. to a 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 31 : Capsules '
25 20 gofthe AL, 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, each
comprising 20 mg of the A.L.



WD 97/ 16443

-RGH EP96/ 04661 -38- densities in plastic tissue culture dishes. Agents such
as protein famesyl tranferase inhibitors which revert the ras transforned
phenot ype restore the uniform nonol ayer growmh pattern to cells in culture.
This reversion is easily nonitored by counting the nunber of cells in

ti ssue cul twosmab#ases. Transfornmed cells will achi eve hi gheormmébish
nunbers than cells which have reverted to an untransforned phenotype.
Conmpounds which revert the transfornmed pfenotype shoul d produce antitunor
effects in tunors bearing ras gene nutations. Method: 10 Conmpounds are
screened in tissue culture |n NlH 3T3 cells transforned by the T24

acti vat ed hunEXAIRCI23 ERBES 8ES are seeded at an initial density of

200, 000 cel | Wbtm&g&gcrr[ err] surface area) in six-well cluster

growt n o urk PSR 09 ad AR ReBeapt AOE R ARA o' 21 o o

Al

rowt h nmediu
DIVEO i n the. cbtmafir inififind with a-seletiop,of &2 sadim dedeeylsekasuddd polyviayle run at

CORcePtratstrﬁnel i:dcf:euﬂ&oﬁ@%hﬁ%fwﬁ@ﬂﬁ@@ewwﬁiﬁﬁmwﬁEie@d%@Maﬁc{ ﬁat ted t
vehicl e contrg n | n e tes
conmpound is t&%&%@ﬁh&%ﬁg&@% W@?égﬁ% %\&l?sg are allowed to
proliferate fhydrogenated yegrtablerpil The whaleis mixedwell aad eanpsessad;into tablegs, giving

t rypsi n- EDTA 1000 tabiets; each abmprisingcl0imgoralicchctedingredlestn a Coul ter particle

counter. 20 enments: Cell nunbers expressed as cells per well are
measured usin ulter Particle Counter cell counts were corrected

for the i1t a%’@ﬂ“P“Pﬁmmﬁﬁﬂﬂl{WV‘@dﬁtqﬂwwd’!@m@@vmiﬁmm rol cell
counts = [cel dohmo:uochSg oftectiyl celiulose in nsmaomﬂcmm&nmscmmmlae added00, 000]

Test corrpoun g,g&,qg IQ)‘EHB@ t est
conpound - 20 0 eithanL%gi(rfE%ﬁ‘(rP\ #@%Sﬂd Eoi ieﬁgglybtgrnl?}sound cel |
counts | x ropimpanddissgivedins mi ﬂ‘F%b‘PEf@H‘? The lager sqlpgionisadded-i9then und
concent r at i orformenad theh there arehiddadt2. Segafymagnesitim odrddgcanyaté, 6% of Ipelyvmyl-
15  pyrrolidone and 30 ml of concen-trated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating

apparatus.

20 1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dissolved in
about 0.5 | 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 AL The solution
was cooled to room temperature and supplemented with water for injection q.s.ad 11
volume, giving a solution of 4 mg/ml of A.L The solution was sterilized by filtration and

25 filled in sterile containers.

E le34:S -
3 Grams A.l. was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 ml polyethylene glycot 400. 12 Grams surfactant and 300 grams triglycerides were

30  molten together. The latter mixture was mixed well with the former solution. The thus
obtained mixture was poured into moulds at a temperawre of 37-38°C to form 100
suppositories each containing 30 mg/ml of the AL



cal cul at ed if sufficient data are available, summarized in table 8. 35
WO 97/ 16443

PCTIEP967 04661 - 39- Table 8 Co. No. ICerr] (nM Co. No.
ICerr] (nM 23 204 74 500 63

294 77 189 64 133 80 }
169 66 53 83 68 67 PCT/EP96/04641
89 WO 184459 500 5 D. Conposition exanples The

followi ng formul ati ons exenplify typical pharnmaceutical coopositions in
dosage unit formsuitable for system c ofdltopical adm nistration to
war m bl ooded animals in accordance with the present imvent+en._ "Active

i ngredient” ( . ). as used throughout these exanples r es to a conpound

of 10 fornmu ), a phar maceutical 'y acceptable aﬁﬂ’ﬂ’ mml I' on
salt or a stereochem cal Ig so@; ic formthereof. Exa Jﬂ ?I”I
solutions 9 g thf {; benzoate and 1 g of propyl

4- hydroxybenzoate are di ssol ved in_45 41 of boiling purified water. In 3
1 of this solution are dissolve rs N10 +0f 2, 3-di hydr oxybut anedi oi ¢
acid and thereafter 20 g of tgeflA'l]. RFReXAtter solution is combined with
the remaining part of the forne 812 1 of 1,2, 3-propanetri ol
and 31 of sorbitol 70% sol ution ereto. 40 g of sodium saccharin
are dissolved in 0.5 | of water magpberrypand 2 m of
gooseberry essence are 20 ad . ¥ solution is conbined with the
former, water is added ¢.s. t& a Yol provi ding an oral solution

u of
conprising $ nmg of the A l. per tRéas:Egnful (5 mM). The resulting solution

is filled in suitable containers. Exanple 31: Capsul es 25 20 g of the
A 1., 6 g sodi umusmmnmqummosapgmmwﬂlngmm dasepddition salt| | oj dal

thereof; wherein
the dotted line represents an optional bond;

10 X is oxygen or sulfur;
R1 is hydrogen, Cj-12alkyl, Arl, Ar2Cygalkyl, quinolinylC;-galkyl,
pyridylCj-galkyl, hydroxyC;-galkyl, C).galkyloxyCj.galkyl, mono- or
di(C;.galkyl)aminoC galkyl, aminoCj.galkyl,
or a radical of formula -Alk1-C(=0)-R9, -Alk}-S(0)-R? or -Alk1-S(0)2-R?,

15 wherein Alk! is Cj.galkanediyl,

© RYis hydroxy, Cj-galkyl, C;.galkyloxy, amino, C)-galkylamino or C;-galkylamino

substituted with C;.galkyloxycarbonyl;
R2 and R3 each independently are hydrogen, hydroxy, halo, cyano, Cj-galkyl,
Ci-gatkyloxy, hydroxyCj.galkyloxy, C}-galkyloxyCj-salkyloxy,

20 aminoC;galkyloxy, mono- or di(Cj-galkyl)aminoC;-galkyloxy, Arl, Ar2C;.galkyl,
Ar2oxy, Ar2C;.galkyloxy, hydroxycarbonyl, Cy-galkyloxycarbonyl, trihalomethyl,

trihalomethoxy, Cz-galkenyi; or
when on adjacent positions R2 and R3 taken together may form a bivalent radical of
formula
25 -0-CH-O- (a-1),
-0-CH2-CH3-O- (a-2),
-O-CH=CH- (a-3),
-O-CH-CHy- (a-4),
-0-CH2-CH>-CH>- (a-5), or
30 -CH=CH-CH=CH- (a-6);

R4 and RS each independently are hydrogen, Arl, Cj.galkyl, Ci-galkyloxyCi-galkyl,
C1-galkyloxy, Cy-galkylthio, amino, hydroxycarbonyl, Cy-galkyloxycarbonyl,
Ci-6alkylS(O)C;-galkyl or Cy-alkylS(0)2Cy-6alkyl;



siticon dioxide, and 1.2 g nagnesi um stearate are vigorously stirred
t-ogether. The resulting m xture i rTTed into 1000 suitable
har dened gel atin capsul es, each co the Al. WO 97/ 16443
PCT/ EP96/ 04661 - 40- Exarrpl e 32: Fil %mm@m Pr eparation of tabl et
core A mxture of 100 g of the Al. % se*and 200 g starch is

m xed wel | aw@srheddafter humdified with a solution of 5 gecymbosinisgpdecyl
sulfate and 10 g polyvinyl- 5 pyrrolidone in about 200 mM of water. The
wet powder mixture is sieved, dried and gheved again. Then there are added
100 g mcrocrystalline cellulose and 15 g hydrogenated vegetable oil. The
whol e is mxed well and conpressed into tablets, giving 10.000 tablets,
each conpri sing B@%R?)@Ch H@emwwm¢mhilo-@mﬁg»ﬁﬂbﬁ Citealkylaxp| ut i on
of 10 g net hyI cel | ot R28xy; n 75 m of denaturated ethanol there is added a

sol ution of f net hane, Then there

are added 75 m ilf dsh@ﬁ*og Eﬁﬁﬁi]ec’éma']'?gg ath ng g"ﬁ”ﬁ%}a 6? . 10 g of

pol yet hyl ene gl ycol QWWY%MbGWOGH@WI G aﬂkyloﬁmmmlﬁ[.saik}d.hane

TPe | att er ssol uzlgnhy&o@dﬁedn eg;dn@lf Cladmtil Mm&?ggﬁ&@gpedSS r571g f

of magnesi um oct ade Hggo ?ﬂ l}/aya!? I é%gé(r&r){ r]e and o]

concentrated col our .&al 6153"‘?' YARENG-ab)| et

cores are coated w Gﬁbw@ltdﬂkyl Ablt»éﬁ%etﬂk’ylﬁuﬂmalkﬂ G1-erdicylthioG.sabiokr at us.

Exanpl e 33: | nj eRIGRIgdgen,) 0) GilkA(C). Galjkyﬁ,é ofrmggyl 4- hydr ox%/bgnzloate and 0.2
| 4-hyd t 0.51 t

g propy y ro#tygxrasr@%%#?%mpqgﬂg#sso ved i n abou o] oi ling water

for injectjon. Al but 50[err C there were added whil e
stirring 4% | actrds gheny or phegyl sybstitused w. b dydrany) aming, 6f-calkidoxkor. The

sol ution was cool edh;n@aﬁ@om tenperature and suppl errent ed with water for

injection g.s.
sol uti on was sterl I ! gl‘(egyg i?”ﬁtlydb oﬁdgﬁéwﬁﬁ&l ’i"f°é‘éi “Hn%"?%ﬁélkgk’xym
cont ai ners. Exanpl ehala. Supp05|tor| es 3 Gans A l. was dissolved in a

solution of 3 grams 2, 3-di hydroxybutanedioic acid in
15 2. A compound as claimed in claim 1 wherein X is oxygen.

3. A compound as claimed in claim 1 wherein R1 is hydrogen, C).galkyl or
C;-salkyloxyC).galkyl.

20 4. A compound as claimed in claim 1 wherein R6 is hydrogen and R7 is halo.

5. A compound as claimed in claim 1 wherein R8 is hydrogen, C).galkyl or hydroxy-
Cj.¢alkyl.

25 6. Acompound as claimed in claim 1 wherein the compound is
4-(3-chlorophenyl)-6-{(4-chlorophenyl)-1H-imidazol-1-ylmethyl}-1-methyl-
2(1H)-quinolinone;
4-(3-chiorophenyl)-6-{(4-chloropheny!)- 1 H-imidazol- 1-ylmethyl]-2(1 H)-quinolinone;
6-{1-(4-chlorophenyl)-2-hydroxy-1-(1H-imidazol-1-yl)ethyl]- 1-methyl-4-phenyl-

30 2(1H)-quinolinone;
4-(3-chlorophenyl)-6-[1-(4-chlorophenyl)- 1-(1H-imidazol- 1-yl)ethyl]- 1-methyl-
2(1H)-quinolinone;
4~(3-chlorophenyl)-6-{1-(4-chlorophenyl)- 1-(5-methyl- 1H-imidazol-1-yl)ethyl])-1-
methyl-2(1H4)-quinolinone;

35 4-(3-chlorophenyl)-6-[1-(4-chlorophenyl)-2-hydroxy-1-(1H-imidazol-1 -yl)ethyl]-l-
methyl-2(1H)-quinolinone;
4-(3-chlorophenyl)-6-{(4-chlorophenyl)(1H-imidazol- 1-yl)methyl]-1-(2-
methoxyethyl)-2(1H)-quinolinone ethanedioate (2:3).monohydrate;
6-[(4-chloropheny!)(1H-imidazol- 1-yl)methyl}-4-(1,3-benzodioxol-5-yl)- 1-methyl-



25 m pol yethyl ene glycol 400. 12 Grans surfactant and 300 grans
triglycerides were 30 polten together, The latter mxture was mxed well
with the former solution. The thus obtarmed m Xture was poured into noul ds

at .a tenperature of 37-38[err]Cto form s each contai ni ng
30 my/m of the Al. O 97/16443 H le mm“f
PCT/ EP96/ 04660 oflfsaqsCl @i M8 1.° A conp oun '

as( 1y,
steroisoneric formthereof, a phar maceut | caI I y accept abl e aC| dEor ase
addition salt thereof; wherel n the dotted |line represents an optional bond;
10 - X is oxygen or sulfur; Rerr] is ﬁ‘?drogen Cerr]al kyl, Ar[err],
Ar[ferr]Cerr]al kyl, quinolinyl([err]al kyl, pyridylerr]alkyl,
hydr oxy( err ] al ky3(1Hxfsiolinodclestianedidatecl: ) akmbisomaﬁammhemfora

di ((Jerr]al kyl)a 'lggﬁ:%{c ¥ L ok Wlies tfeof? ' @di cal of formula
ﬁt{g”} g:gO)O% %irr errkfyka?épmﬁg%%hgi%?i&fjlk errl.is rr]al kanediyl ,
Rlerr] is hydriyff\% %‘i ?f%‘r m#@f ﬁf“kﬁ'%wg # no or

C[ err] al kyl & no mmxnmtmmp@pww ¢dny¢ummfbmymunmmmper r]
each i ndependent | yzi@rqolgydr ogen, hydroxy, halo, cyano, C[err]alkyl,

C(ferr]al kyl oxy, hydroxy(err]al kyl oxy, C[err]alkyloxy(err]alkyloxy, 20

1 S SR oA R el
d err]al kyl oxycar Pmnsrlsmhmmmﬂycwqeémqmnem axe or

when on adj Hrent mﬁmlymﬁ:&dR[ err] and Rl err] taken together may forma
bi val ent radical of fornula 25 -OCHerr]-0

(a-1), -O CH erg]A &hhdund offormula (XVI) Wherln the fdfehls R2ER3, R4, RS, RS, R7, RERID .
and R are as defined in claim 1, or 2 pharmaceutically acceptable acid addition salt

thereof.
15
10. A compound of formula (XV) wherein the radicals R2, R3, R4, R5, R6, R7, R8, R10
and R are as defined in claim 1, or a pharmaceutically acceptable acid addition salt
20 thereof.
(XV)

11. A compound as claimed in any of claims 1 to 6 for use as a medicine.

25

12. A process for preparing a compound as claimed in claim 1, characterized by
a) N-alkylating an imidazole of formula (II) or an alkali metal salt thereof with a
derivative of formula (III);



-O-CHerr]-CHerr] (a-4), -OCHerr]-CHerr]-CHerr] (a-5), or 30
- eH=CH CH=CH (a-6); Rer Wndependent ly are

hydr ogen, Ar[err], (err]alkyl, err]al kyl, (err]al kyl oxy,
d err]al kylthio, am no, hydr oxycar l”('g:’@ ﬁ, oxycar bonyl ,

Cerr]al kyIS(O)C[err]aI kyl or C[err]ta err]al kyl ; WO

97/ 16443 WO 97 PCTHET6/EBE6/ 04661
42- Rl err] and R[err] each independently are hydrogen, hal o, cyano,
Clerr]al kyl, Clerr]al kyl oxy orAr2oxy; Rggr] is hydrogen, ([err]alkyl,
cyano, hydroxycarbonyl, C[err]al kyl oxycarbonyl,

d err]al kyl carbonyl ([ err]al kyl, cyanoC[ err]al kyl,

([ err] al kyl oxycarbonyl C[err] al kyI hydr oxycar bonyl [ err] al kyl ,
hydroxy([ err]al kyl, am no(ferr I , hono- or

di ((Jerr]al kyl)am noC[err]aI;dz ' hal o[ err] al kyl,

C err]al kyl oxy([err] al kyl, am calvbonPC[err] aI kyl, Ar[err],
Arferr]Cerr]al kyﬁlsou-yg;err]alk lth'oqﬁraf!!ﬁlilégl; Rlerr] is
hydrogen, Cerr]a Cegr] ' Qlo hak’lR[ ogey or
Cerr]al kyl; 10 Ar[err]k QN €Nyl substituted with

d err]al kyl, hydroxyﬂ am no, C[err] alk‘y'l oxy B halo; and Ar[err] is phenyl
or phenyl substituted with Cer rR]laI kyl, hydroxy, am no, ([ err]al kyl oxy or
hal 0. 15 2. A confiund as cl ai ned ilollbl aim1l wherein X is oxygen. 3. A
compound as claimed in claim1 wherein R err] is hydrogen, Cferr]al kyl or

Clerr] al kyl oxyC[ gy robai hmeﬂnﬂmw%fmﬁmﬁma%@emﬂfmw (W, Whekeiher ei n

Rl err] |s£ydrogen,‘and ers ar'A xrrglo fjas Clg"%ﬁ}’m clalml
wherein R 2rr] is hyHBGES; 8rr 51%%"5‘%%/8’1“ Pt b[cg,b?“

conpound as cl ai medmi Jaim 1 wherein the conmpound is

4- ( 3-chl orophenyl) - 6- [& 4- chl orophenyl )-1Him dazol- 1 -ylnethyl]- 1-nethyl-

2( 1H) - qui nol i none;

4-(3-chl or ophenylayﬁ 4-chl or ophenyl )-1H i m dazol - 1-yl met hyl ] - 2( 1H) - qui nol
i none;

/-==N
N=Y=N —=R! — (I)
x \=\J
R’
V)

10 c) by cyclizing an intermediate of formula (VI) thus obtaining compounds of
formula (I-a), defined as a compound of formula (I) wherein the dotted line is a
bond, may also be obtained;

R3
Rz_'fy
R3
[\ czt_:_lization (l°a)
nz/ o

15
d) hydrolysing an intermediate of formula (XXVI), wherein R is C;j_galkyl, in an
aqueous acid solution, yielding a compound of formula (I-a-1) defined as a
compound of formula (I-a) wherein R! is hydrogen;



[1 (4-chl orophenyl) - 2- hydr oxy- 1- (1H i m dazol - | ) et hyl ] -1-net hyl - 4- pheny
| =30 2(1H) - quinolinone:;

4 (3-¢hl orophenyl) 6-[ 1- (4-chl orophen “ “ W“‘\“““\Z()l 1-yl)ethyl]-1- met hy
2(1H) - qui nol i none;
4-(3- chl orophenyl )-6-[1-(4-chl oroph » Mex hy'l - 1H-i m dazol - 1-yl ) et hyl
PCT/EP96/04661

]-1- methyl - WMOS¥643i nol i none; 35
4- (3-chl orophenyl ) - 6-[ 1- (4- chl orophenyl ) - 2- hydroxy- 1- (1Hi m dazol - 1-yl ) et hy
1]-1- methyl-2(1H)- qui nol i none; -45- —-

4- (3-chl orophenyl ) - 6-[ (4-chl orophenyl) (1H i m dazol -1-yl ) met hyl ] - 1- ( 2-

nmet hoxyet hyl ) - 2( 1H) - qU| nol i none et hanedi oate (2:3). gDnohydrat e;

6- [ (4-chl orophenyl ) (1 f?n al -
“ylymet hyl ] 4- (1, 3lpez i 8 gla,; %u) 1rrethy|-z(f/3k‘ '%F'huunonnone
et hanedi oate(1:1); magrbiti cal l'y

acceptabl e acid or ' salts thereof.
conposition conprisi O
an active ingredi %n dpe Iy effecti ebompound as
claimed in claimF%o .RM prockSs of preparing a pira maceBtical

conposi tion as cl ai med i(®X¥Dai m 7 wherein the phaaccut {ke@al) y accept abl e

carriers and a corrpound as claimed in claiml1l to 6 are 10 intimately

g[xed] 9R[ A CimpR[ flfir ﬁd&éﬁfbﬂnﬂuwmmhﬁﬁnmﬁdlemﬂfmﬂbmthus ]I:i[ er(rj]
err err ely %ﬂ:@% efined in

claim 1 or a phar n% &ﬁ’ acce&H e dC| dxefi‘gi} nﬁ (@

[err] (XVIﬁlO A CUheR YEneX\) wherein the radlcals R[err]

Rerr], R[err] R[err] R[err] R[err] Rerr], R[err}a and R[err] are as
defi ned in claiml, / a phar rraceutlial ky-,q@cept abl cid addition salt 20

thereof. [err] 1j28A7Gonpound as cl ai r@ f$n any,af qgsms—;,m'oog for use as
a nedi ci ne. LN

R
(vih d-b)

f) transforming intermediate nitrones of formula (XV), prepared by N-oxidizing
10 quinoline derivatives of formula (XVI), cither by esterformation and subsequent
hydrolysis or via a intramolecular photochemical rearrangement, thus yxeldmg
compounds of formula (I-f-1);




metal 'salt thereof with a deri vatl WD 97/ 16443

PCT/ EP96/ 04661 R3 [err] b) reactl temnedi ate of formula (1V) with a
reagent of fqﬁgy}lﬂ‘&\/), wherein 5 Y is either carbon or sulfur,
such as, for exanple, a 1,1 -carbonyl-bis[1H inidazole]; [BEFEPISH4661 c)
by cyclizing an internmediate of formula (VI) thus obtaining conpounds of
formula (l1-a), defined as a conpound of #6+nula (1) wherein-the dotted line
is a bond, may also be obtained; [err] R3 15 d) hydrolysing an internediate

of forrrula ( XXVI sol ution,
yielding a conpoéd(fm?ﬁg’orn%&(alqowﬂékrl nea'ﬁ(ﬁrﬂog oun‘%ﬁho#j formul a
(1-a) wherein R &cFyta t.orcomrgly,‘gmqgnganacxdaddmonsaltmtoa

PCT/ EP96/ 04661 - &Eebagefoh}lv&thaﬂcﬁlmﬂﬂbtmaﬁﬂgaﬂmdﬁmﬂiylﬁmmkmw.w th an
i mdazole of fornmula (I1) thus obtaining a conpound of fornula (I-b),
defined as a conmpound of forrmula (I) 5 wherein Rerr] is

hydr oxynet hyl ene; [err] f) transform ng internediate nitrones of fornula
(XV), prepared by N oxidizing

25 12. A process for preparing Wd in claiml,
characterlzed by a) N-al kyl ati ng an |m(ﬁm rrrula (I'1) or an al kali

*



10 ~qui nol i ne derivatives of formula (XVI), either by
- esterformation _and subsequent: hyvdrolysis or via a.intrannlecul ar
-phof achem cal rearrangenent, thus yielding conpounds of fornmula (I-f-1);

err]" WD 97/ 16443

PCT/ EP96/ 04661 - 46- or,gfaig er,thgvﬁi‘r.l'g conpound ol a (i
into a pharmaceutically acceptable acid addition salt, or cY s Y,
converting an BECT additi offoR R B LR AL o ORIB T m wi t h 431 i ;  and/ or
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The present invention is concened with compounds of formula (I), the stereoisomeric forms thereof and the pharmaceutically
acceptable acid or base addition salts thereof, wherein the dotted line represents an optional bond; X is oxygen or sulfur; R! is
hydrogen, Ci.12alkyl, Ar!, Ar2Cy.ealkyl, quinolinylCy-salkyl, pyridylCi.salkyl, hydroxyC).calkyl, Cl.oalkyloxycl.ealkgl. mono- or di(C)-
galkyl)-aminoC.galkyl, aminoCjsalkyl, or a radical of formula -Alk)-C(=0)-R®, -Alkl-S(0)-R? or -Alk!-S(O)-R% R2 and R® cach
independently are hydrogen, hydrox.y. halo, cyano, Cisalkyl, Ci-galkyloxy, hydroxyCi.ealkyloxy, Ci.salkyloxy-Ci.salkyloxy, aminoCy-
ealkyloxy, mono- or di(C).salkyDaminoCy.alkyloxy, Arl, Ar’Cy.¢alkyl, Ar%oxy, Ar*Cy.galkyloxy, hydroxycarbonyl, Cj.¢alkyloxycarbonyl,
trihalomethy?, trihalomethoxy, Ca.salkenyl: or when on adjscent positions R? and R3 taken together may form a bivalent radical; R¢
and RS each independently are hydrogen, Ar?, Cy.galkyl, Cigalkyloxy-Cy.salkyl, Ci.ealkyloxy, C.salkylthio, amino, hydroxycarbonyl, Cy.
galkyloxycarbony}, Ci.6alkylS(0)C).salkyl or Ci.salkylS(O)2-Ci-salkyl; RS and R7 each independently are hydrogen, halo, cyano, Ci-salkyl,
Ci.salkyloxy or Ar%oxy; RS is hydrogen, Cj.¢alkyl, cyano, hydroxycarbonyl, Cj-salkyloxycarbonyl, C;.alkylcarbonylC,.salkyl, cyanoCi.
salkyl, C1.salkyloxycarbonylC.salkyl, hydroxycarbonyl-C).ealkyl, hydroxyC-salkyl, aminoCi.salkyl, mono- or di(Cs-salkyl)aminoCy.ealkyl,
haloC).calkyl, C).¢alkyloxy-C).salkyl, aminocarbonylCy.salkyl, Ar!, Ar2Ci.galkyloxyCi-alkyl, Cy-salkylthioCy.salkyl; RI? is hydrogen, Ci-
eat:yt;e or halo; R "ilsﬂ;xydrogen or C1.salkyl; having farnesy! transferase inhibiting activity; their preparation, compositions containing them
an ir use as a icine.




