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25  enzyme that catalyzes this modification, farnesyl protein transferase, will prevent the
membrane attachment of p217% and block the aberrant growth of ras-transformed

tumors. Hence, it is generally accepted in the art that farnesyl transferase inhibitors can

be very useful as anticancer agents for tumors in which ras contributes to

transformation.

30
Since mutated or oncogenic forms of ras are frequently found in many human cancers,
most notably in more than 50 % of colon and pancreatic carcinomas (Kohl et al.,
Science, vol 260, 1834 - 1837, 1993), it has been suggested that farnesyl transferase
inhibitors can be very useful against these types of cancer.
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EP-0,371,564 discloses (1H-azol-1-ylmethyl) substituted quinoline, quinazoline and
quinoxaline derivatives which suppress the plasma elimination of retinoic acids. Some
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di ((err]alkyl)am noCerr]alkyl, RAr[err]
Arferr]Cerr]al kyl oxy([err] al I&k
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the pharmaceutically acceptable acid addition salts and the stereochemically isomeric

forms thereof, wherein ]

the dotted line represents an optional bond;

15 X is oxygen or sulfur;

R! and R2 each independently are hydrogen, hydroxy, halo, cyano, C1-galkyl,
trihalomethyl, trihalomethoxy, Ca-galkenyl, Ci-galkyloxy, hydroxyCj-galkyloxy,
Ci-salkyloxyCi-galkyloxy, Ci-galkyloxycarbonyl, aminoCj.-galkyloxy, mono- or
di(C1-galkyl)aminoCj.galkyloxy, Ar!, ArlCi-galkyl, Arloxy or ArlCy_galkyloxy;

20  R3 and R4 each independently are hydrogen, halo, cyano, Cj-galkyl, C1-galkyloxy,
Arloxy, Cy.galkylthio, di(C1.galkyl)amino, trihalomethyl or trihalomethoxy§

R7 is hydrogen, halo, Cj.galkyl, cyano, haloC1-galkyl, hydroxyCi-galkyl,
cyanoCi.-galkyl, aminoCi.galkyl, C1-galkyloxyCi-galkyl, Ci-galkylthioCy.galkyl,
aminocarbonylCi-galkyl, Ci-galkyloxycarbonylCi-galkyl, C1-galkylcarbonyl-

25 C1-galkyl, Ci-galkyloxycarbonyl, mono- or di(Cy-galkyl)aminoCj-galkyl, Arl,
ArlCj.galkyloxyCj.galkyl; or a radical of formula
-O-R10 (a-1),
-S-R10 (a-2),
:N-R11R12 (a-3),
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-S-Rerr] (a-2), N-Rerr]Rerr]
(a-3), AO PCT/EP98/02357 .
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R15 is hydrogen, Ci.galkyl, Cj.galkylcarbonyl, Ar! or ArlCy.galkyl;
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20  wherein R16 is hydrogen, halo, Arl, Cy-galkyl, hydroxyCi-galkyl,
C1-salkyloxyCi-galkyl, Cj-galkyloxy, Ci-galkylthio, amino,
Cj-ealkyloxycarbonyl, Cj.-galkylthioCy.galkyl, C1-galkylS(O)Ci-galkyl or
C1-6alkylS(0)2C1-¢alkyl;

R17 is hydrogen, Cj.galkyl or di(Cj 4alky1)ammosulfonyl
25  R7is hydrogen or Ci.galkyl provided that the dotted line does not represent a bond;
R8 is hydrogen, C1.6alkyl or Ar2CH> or Het!CHy;
R? is hydrogen, Ci.galkyl , C1.¢alkyloxy or halo; or
R8 and R? taken together to form a bivalent radical of formula

-CH=CH- (c-1),
30 -CH;-CHa2- (c-2),
-CH2-CH2-CH»- (c-3),
-CH-O- . (c-4), or
-CH,-CH,-O- (c-5);
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acceptabl e dp ?L’rhﬂ,egggﬂlg agpeéntable ac1§ Q(Ilélﬁmpsy \ltg ’ eﬂltchﬁ&leﬁadegelgzﬂ)%% t‘u%rlmeﬂtt h

an appropriate ‘ac
to comprise the therapeuucally achve non—toxlc acxd addition salt forms which the

compounds of formula (I} are able to form. The compounds of formula (I) which have

25  basic properties can be converted in their pharmaceutically acceptable acid acid addition
salts by treating said base form with an appropriate acid. 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. butane-

30 dioic acid), maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic, p-amino-salicylic, pamoic and the
like acids.

The term acid addition salts also comprises the hydrates and the solvent addition forms
35  which the compounds of formula (1) are able to form. Examples of such forms are e.g.
hydrages, alcoholates and the like.
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extra bond, ﬁﬁ@ otted
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(c-5), the CH2 moiety in said bivalent radical is preferably connected to the nitrogen

atom of the 2-quinazolinone moiety of the compounds of formula (I).

Whenever used hereinafter, the term "compounds of formula (I)" is meant to include
25  also the pharmaceutically acceptable acid addition salts and all stereoisomeric forms.

A group of interesting compounds consists of those compounds of formula (I) wherein
one or more of the following restrictions apply :
a) R1 and R2 are each independently selected from hydrogen, halo, C1.galkyl,
30 C1-salkyloxy or trihalomethyl; in particular hydrogen, halo or C1.4alkyl;
b) R3 and R# are each independently selected from hydrogen, halo, C1-galkyl,
Ci.salkyloxy or trihalomethyl; in particular hydrogen, halo or C1-4alkyl;
c) R3 is is hydrogen, hydroxy, haloCj.galkyl, hydroxyCi.galkyl, cyanoCi-galkyl,
C1.galkyloxycarbonylCj.galkyl, or a radical of formula -NR11R12 wherein R is
35 hydrogen or Cy.galky! and R12 is hydrogen, Cj.¢alkyl, C1-galkyloxy, Ci-galkyloxy-
Ci-salkylcarbonyl; in particular R3 is hydrogen, hydroxy, halo or amino; :

.- .
- |



25 al so the pharnmaceutically acceptable acid addition salts and all

stereoi soneric fornmns. A group of interesting conmpou I sts of
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Cerr]al ky 1§e$¥ §$?€’ypdséyaﬁ)§ Oﬁ?@gﬁ@yl oxy- ([ err] al kyl car bonyl ;
in part§ cughR? Rshy opge¢ndr ogen, hydroxy, halo or am no;

- 6- d) Rerr] is a radical of formula (b- 1) or (b-2) wherein R16 is
hyd . '
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derr]al kyIRanbyéa{ospn] Is Clerr]alkyl; Rerr] is hydrogen or Cferr]al kyl in

case the dotted |ine does not represent a bond; R err] is hydrogen;
Cerr]p kylPr%rrE@E&ﬁ Surfdslagd ﬂhl)se &?%oun $ of V\E (HW&&!& 9( is th en, gigferred
conmpounds are oun erern 0X err] S
3-chloro, Rzchl er%@r%b@om B?rn] r&lom,a?hl@hzﬂrom R2 igly mp’éw

%d rl ;Jgen, ( gi[aﬁfdsd aahilky] RS is a radlchradfcfomum (8-Mpér (8{29 m]erdns Rét6 fsa@ue@gen%ﬂgiﬂ mJI ad
or a an
Rert) 1 s 1y Ghauins B R pEhitonshal GresbSTtl B dobeting hbsoterne

represent &ond; R8 1sﬁwdnbgeﬁ{@rna]lkyls)rrlwr(ﬁgg d BP s hydabgen. or Het[err]CH err];
and R920s hydrogen. 20 The nost preferred conpounds of fornula (I)

T i dazol T HAEA ﬁﬂ%ﬁ% B (e
6-[ am1no(4-ch10ropheny )(l-methyL H—1m1dazol~5 yl)methyl] -4-(3-chlorophenyl)-1-
methyl-2(1H)-quinazolinone; and
6-[amino(4-chlorophenyl)(1-methyl- 1 H-imidazol-5-y)methyl}-4-(3-chlorophenyl)-3,4-
25  dihydro-1,3-dimethyl-2(1H)-quinazolinone; the stereoisomeric forms and the
pharmaceutically acceptable acid addition salts thereof.

The compounds of formula (I) wherein RS is a radical of formula (b-1), represented by
compounds of formula (I-a), can generally be prepared by N-alkylating an intermediate
30  of formula (IIT), with an intermediate of formula (IT), wherein W is an appropriate
leaving group such as, for example, chloro, bromo, methanesulfonyloxy or
benzenesulfonyloxy. The reaction can be performed in a reaction-inert solvent such as,
for example, acetonitrile, and opﬁonally in the presence of a sunitable base such as, for
example, sodium carbonate, potassium carbonate or triethylamine. Stirring may enhance
35  the rate of the reaction. The reaction may com)eniently be carried out at a temperature

ranging between room temperature and reflux temperature.

. -



met hyl - 2( 1H) - qui nazol i none; and 6- [ am no( 4- chl or ophenyl) (
1-met hyl - 1H-i m dazol - 5-yl ) met hyl ] - 4- (3- chl or ophenyl ) - 3, 4- pép/EP98/02357
di hydr o MO, 88#1%t hyl - 2( 1H) - qui nazol i none; the stereoisoneric forms and the’

pharmaceutically acceptable acid addition salts thereof. The -
conpounds of formula (I) wherein Rlerr] is a radical of formula (b-1),
represent ed by conpounds of formula (1-a), can generally be prepared

by N-al kylating an internediafe 30 of formula (I11), with an internedi ate
of fornuia (I1), V\hO}R%i n WiR an appropriate Iyllfi ng r/cRﬂp-such as,
for exanpl e, CP| W,\ braorgﬁ% et hanesul f onyl oxy or (§ (q‘\ E
benzenesul f onf Y. Re e ion can q§5 performa‘%t"‘l'—'g, )

sol vent such as, anpl e, etonitrile, and optiolally in the
presence of a RUi L& ; suc_p ﬁl;s_N/?7 r —.o &anghe, godikam car bonat e,
pot assi um car bongte { ylam nen=®irring my 35 the rate of
the reaction. % ,-, bn rmay conveniently be c at E_%Rbﬁerature
rangi ng betweefi ro ntenperature andgfgf | ux tenper at ure. 9 \N

-7- [err] R R A(‘Ig()’ compounds of fornula (Ra) ch_g?e prepared by
reacting an internediate o formula (1V) with an inter ate of
formula (V), wherein Y is carbon or sulfur, such 5 as, for exanple, a

1, 1' - car bonslsei ¢omprunds ef fdrmuid (I-2) can be prepared by reacting an intermediate of

formula (IV) with an intermediate of formula (V), wherein Y is carbon or sulfur, such

5  as, for example, a 1,1'-carbonyldiimidazole.

+ rbN—Q’-—N/\;/ﬂ — (I3

Said reaction may conveniently be conducted in a reaction-inert solvent, such as, e.g.

10  tetrahydrofuran, optionally in the presence of a base, such as sodium hydride, and ata
temperature ranging between room temperature and the reflux temperature of the
reaction mixture.

The compounds of formula (I) wherein RS represents a radical of formula (b-2), R is

15  hydroxy and R17 is Cj.galkyl, said compounds being referred to as compounds of
formula (I-b-1) may be prepared by reacting an intermediate ketone of formula (VI)
with an intermediate of formula (II-1). Said reaction requires the presence of a suitable
strong base, such as, for example, butyl lithium in an appropriate solvent, such as, for
example, tetrahydrofuran, and the presence of an appropriate silanederivative, such as,

20  for example, triethylchlorosilane. During the work-up procedure an intermediate silane
derivative is hydrolyzed. Other procedures with protective groups analogous to
silanederivatives can also be applied.



Said reaction may conveniently be conducted in a reaction-inert solvent,
such as, e.g. 10 tetrahydrofuran, optionally in the presence of a base,
such as sywolpgupigydride, and at a t enperature ranging b@memzasﬂom
tenperature and the reflux tenperature of the reaction mxture.

The conpounds of formula (1) wherein Rlerr] represents a radical of formula
(b-2), R5is 15 hydroxy and Rlerr] is (Jaxr]al kyl, said conpounds being
referred to as conpounds of formula (1-b-1) may be prepared by
reacting an inter maﬂjzate keﬁpne of formula (V1) wi.th an inpternediate

of formula (I11-1x/ Said action requires_the pres ?f"e of g puitable
strong base, RSJ.I.th.’)ya\,Rsfﬁf/e anpl e, butyl |$thlgﬁjlﬁn
such as, for S . etra droI_u é"‘y{?l and™t hé_g e #f an

appropri ate si l,anerivat ve, sucts N for exa _
tce'aaﬁi }(ane
16 &nal ogous

triethyl chl or 8sjjane _ 7

t he wopfr. prog:edLReN
derivative is h hgx._pm.éedﬁaum.th pr

to si | angderi

-8- [err] RS R
VD
Rl6
/9~
1) PG N\;I[I
111-2
(VD ( ) -
2) removal of PG

(I-b-2)

Also, the compounds of formula (I), wherein RS is a radical of formula (b-2), R3 is
5  hydroxy and R17 is hydrogen, said compounds being referred to as compounds of

formula (I-b-2) may be prepared by reacting an intermediate ketone of formula (VI)
with a intermediate of formula (II-2), wherein PG is a protective group such as, for
eﬁcample, a sulfonyl group, e.g. a dimethylamino sulfonyl group, which can be removed
after the addition reaction. Said reaction is conducted analogously as for the

10 preparation of compounds of formula (I-b-1), followed by removal of the protecting
group PG, yielding compounds of formula (I-b-2).

Compounds of formula (I-c), defined as compounds of formula (I) wherein R7 is
hydrogen and the dotted line does not represent a bond, can be converted into

15 compounds of formula (I-d), defined as compounds of formula (I) wherein the dotted
line represents a bond, by art-known oxidation procedures such as, e.g. oxidation with
MnO; in a reaction-inert solvent, e.g. dichloromethane.



Al so, the conpounds of formula (1), wherein Rlerr] is a radical of formla
(b-2), @fgd}%lg_ﬁ 5 hydroxy and Rl err] is hydrogen, sai dpcryEpgsm28s7 bei ng .

referre conpounds of formula (1-b-2) may be prepared by
reacting an internedi ate ketone of fornula (V) with a internedi ate of
formula (111-2), wherein PGis a protectyve group such as, for

exanpl e, a sulfonyl group, e.g. a dinmethylamno sulfonyl group, which can
be renoved after the gddl tion reaction. Said reac ion is 4conduct ed

anal ogously as for the pr Z‘T‘atlon of conpoun for Ra (1-b-1),
fol |l owed by rermva i/% /3 corrpounds of

formula (1-b-2). conpounds of

formula (1) wherein R[e r] [ shydrogen and the dotted II&C does not
represent a bond, S ed into 15 conp mula (1-d),
defined as corrpounds%;‘( k) wherein the d gene represents
a bond, by art-kno n procedures such idation with

MQ2 in a reaction- |nerl|{s lvent, e.g. dichl or oret hape.
-9- [err] ghver sely, conpounds of fB erRa (I-d) can be
converted to conpounds o{ for mul a (I-c) using arg nown reduction
procedures such as, e.g. treatnment with

Conversely, compounds of formula (I-d) can be converted to compounds of formula

(I-c) using art-known reduction procedures such as, e.g. treatment with
5  sodiumborohydride in a suitable solvent, e.g. methanol.

Also, compounds of formula (I-c) can be converted to compounds of formula (I-c-1) by

treating compounds (I-c) with a reagent of formula R7-W1, wherein W1is an

appropriate leaving group such as, for example, chloro, bromo, methanesulfonyloxy or
10 benzenesulfonyloxy, using the above-described N-alkylation procedure.

The compounds of formula (I-b) can be converted to compounds of formula (I-¢),

15  defined as a compound of formula (I) wherein RS is a radical of formula (b-2) and R is
hydrogen, by submitting the compounds of formula (I-b) to appropriate reducing '
conditions, such as, e.g. stirring in acetic acid in the presence of formamide.

e



5 sodi unborohydride in a suitable solvent, e.g. nethanol. Al so,
conpounds of formula (1-c) can be converted to conpounds 0of forw& (l1-c-1)

by WO 284915y conpounds (l-c) with a reagent of f or mul B¢ err],
wherein Werr] is an appropriate | eaving group such as, for exanple,
chl oro, brono, nethanesul fonyl oxy or 10 benzenesulfonyloxy, using the-
above-descri bed N-al kyl ati on procedure.~1¢err] The conpounds

of formula (I-b) can be converted to conpounds of formula (l-€), 15

defined as a conpoundgdf formﬂa (1) wherein Rerr] ig a radiggal of fornula
(b-2) and Rerr] i 5 xaps of formula
(1-b) to appromt stirring in

Further, compounds of formula (I-b) can be converted to compounds of formula (I-f)
wherein R3 is halo, by reacting the compounds of formula (I-b) with a suitable

5  halogenating agent, such as, e.g. thionyl chloride or phosphorus tribromide.
Successively, the compounds of formula (I-f) can be treated with a reagent of formula
H-NRYR12 in a reaction-inert solvent, thereby yielding compounds of formula (I-g).

10
A compound of formula (I-i), defined as a compound of formula (I) wherein X is sulfur,
may be prepared by reacting the corresponding compound of formula (I-h), defined as a
compound of formula (I) wherein X is oxygen, with a reagent like phosphorus

pentasulfide or Lawesson's reagent in a suitable solvent such as, for example, pyridine.
15




Further, conpounds of forrmula (I-b) can be converted to conpounds of

formul a wherein R err] is halo, by reacting the ed)5pasy of

f or mul a"é‘”%‘}”ﬁth a suitable 5 hal ogenati ng agent, suc}"’lé@%p e. g§7 t hi onyl
chl ori de or phosphorus tribrom de. Successi vely, the conpounds of ..
formula (1-f) can be treated with a reag]lelnt of formula HNRerr]R err]
in a reaction-inert solvent, thereby vyieél'ding conpounds of fornmula (1-g).
[err] 10 A conpound of fornmula (1-i), defined as a conpound

of fornul a Ad inwesdeitdofforBuRUIIE4)[ being an intiiheBRtesfEpAREE (BY wheRs XriQ the
For mut o (1 ONRER BRERTng k8 o5 Bk ee, ot AReans taftipe T ap piiecinte of
pent asul fi cfermulalﬁmésm igtermeadjetet(VIll}, wherwintreis2e0rS3o iscamyesently mepartd by
ei a”D' €, PYJrbtichf tr 0 dres]%ondn%g a*rt—knm[/ﬁ’fc%t]ope ak%tal Amnterme?mte of formula

An 1 nte an 1n
for mJI as(| |(V1Hfé|r%4°ﬁ?d>m%an intermedipte-of farmuly nﬁdeeaﬁeéem@f adase sushgs be

pr te|0ar eg_ S:s’bﬁiﬂxﬂ Gydroxidepin mp@fdﬂaﬁt@é@vdﬂt cg. metﬁdﬁbﬁuhfb thid bBtmnS,al d

i nt er medi ate rei.n S _convepi en ar e

prot ecting IP F"e‘?ﬁe ‘ dm%”%?ﬁ?ﬂg’ga‘g g Fgﬂﬁ%l H{éfyn‘?%r nedi at e
of formula l@rdrogétﬂamn oﬁmrteafmeﬂmd: (EX) in the prestrecvi disaitzblotathlysnuubkh ag,\éd.1 ) in
S0l vent - o Batby KicRA: Bublitlleftzcytatn m'aﬁm‘g ChbE i el MnARNEE ML° 1
under gd8s rmglow@myh ghleride petrifiieraaseybeilernide; yiekls an intermggligte géﬁﬁm%()@f:
T o e g R il g, o Shnt o

o Lvat | ve. 215, 234 &1 appropribts RS Bich oS i, JERHBCY Ph RSP GHEBRS ch or i de,
yi el ds an i (HNPTdilmtenadiatéosfifotraula XX) are submitwddito hcidivcdemmgniess andig cl osure
inth

In e pr es&gj &Bﬂ@%em{h“ﬂl Eﬁ%&m ret% Pb%g&mg%%?uag ?glsoﬁﬁxgﬁ %r%hy@q%_'ﬁ/g.r)

appropriate
| nt er m8&i at ¥is dcm ingarmeriates of mls(}ﬂﬁa tf/k@d\ydmmarmmotdommms ofiframula

(XII) is converted to a leaving group W by treating intermediates (XII) with a suitable
reagent such as, e.g. methanesulfonyloxy chloride, or a halogenating reagent such as,
e.g. POCl3 or SOCly, yielding intermediates of formula (II-a).

20

1) hydrogenation

2) acylation



subsequently treated with art-known reduci ng agents such as, e.g. sodium
bor ohydri de, 15 yielding internediates of fornmula (XI1). The hydroxy
group oiyo s¥/gmeedi ates of fornmula (XI'1) is convert REWEPRORIIy{ ng
group Why treating internediates (XIl) with a suitable reagent such
as, e.g. nethanesul fonyl oxy chloride, or a hal ogenating reagent such as;
e.g. POCl[err] or SOC[err], yielding ineernmedi ates of formula (Il-a).
[err] -12- [err]
I nternedi ates of formula (II-b)Rz defin?{d as internedi at eg, of for%@la (rn)
a

wherein X is O and R er I's hydyOgen, can be pr ed by cting.
i nt er nedi at es of fornul aR(_zsﬁQ/'ﬁh_l_S./‘oR[err]-.V\[elel v;]: lkei err] is a
sui tabl e | eaving group such®as? e. & _ghloro, bromp, N _~ netRapesul f onyl oxy
or benzenesul fonyl oxy; using ft he aboye-descri bed N-al kyl ati on

' ' ' ANy, Sui tabl e

procedure. Subseguent reddeg .-@ ’ Pﬂ. “sodi unboFejyyt 1
ysi

sol vent, e.g. ) o dro s—omde™ aclfdi ¢ i tions, yields
i nt er medi at es of f"f)dru Ul a ¢ g Convertion of Xy group of
intermediates (XIV) into Iea\ﬂngxﬁro% W e.g. by 10 Ht I egt ment W th

met hanesul f onyl oxy chloride or a hal ogghati ng reagent such aqJI-&. g.
SOCl[err], POCl[err], gives internediates of formula (I1-b). [err]

Intermediates of formula (II-b), defined as intermediates of formula (II) wherein X is
O andR7is hydrogen, can be prepared by reacting intermediates of formula (XI) with
5  R8-W1, wherein W1 is a suitable leaving group such as, e.g. chloro, bromo,

methanesulfonyloxy or benzenesulfonyloxy; using the above-described N-alkylation
procedure. Subsequent reduction with e.g. sodinmborohydride in a suitable solvent, e.g.
methanol, and hydrolysis under acidic conditions, yields intermediates of formula (XIV).
Convertion of the hydroxy group of intermediates (XIV) into leaving group W, e.g. by

10  treatment with methanesulfonyloxy chloride or a halogenating reagent such as, e.g.
SOCI,, POCI3, gives intermediates of formula (II-b).

\ 1) reduction

X1 .
D 0-(CHy, 2 H

|
R® R’ xm

|
R® R (b

15 Intermediates of formula (VI-a), defined as intermediates of formula (VI) wherein X is
O and the dotted line does not represent a bond, can be prepared by submitting
intermediates of formula (XIII) to art-known reduction procedures, such as, e.g.

v _ treatment with sodium borohydride’in a reaction-inert solvent e.g. methanol, thereby



15 Internediates of formula (Vl-a), defined as internediates of formula

(V1) wherej XJS O and the dotted |line does not repceEeso2asibond,
can be B‘F%%“Z%a by submtting i ntermedi ates of fornula (XII11) to
art-known reduction procedures, such as, e.g. treatnment with sodi-um
borohydride in a reaction-inert sol vent,e.g. met hanol , thereby

- 13- yielding internedjates of foriula (XV). Internediates (XV) are
N-al kyl ated with Rlerr]-Werr], wherein Werr] is a | eaving group as

above- des¢idldieg interoediatbs eifioemulay(XV). Ihiednedigtse KV ederNatkydated sathdi ti ons to
I nter medi §7eq/104hERI™W13s & Ydavihg grbP 4d above-described, and subsequently

hydrolysed under acidic conditions to intermediates of formula (VI-a).

5 B R (Vi)

Also, intermediates of formula (VI-b), defined as intermediates of formula (VI)
wherein X is O and the dotted line represents a bond, can be prepared by hydrolysis of
the intermediate of formula (IX) with an acid, such as for example, TiCl3, in the

10  presence of water. Subsequent acylation with a reactive carboxylic acid derivative,
such as, e.g. trichloroacetyl chloride, yields an intermediate of formula (XVII), which
undergoes ring closure in the presence of an ammonium salt, e.g. ammonium acetate,
and an appropriate base such as, e.g. hexamethylphosphorous triamide (HMPT), thereby

yielding an intermediate of formula (VI-b).
15

1) acid/water
(IX) ———
2) acylation

R9



Al so, internediates of formula (VI-b), defined as internediates of formula
(V1) wherein X is O and the dotted line represents a bond, can be

pr epar egydysM4sysir ol ysi s of the internediate of fornmulREYWEBPORSTh" an
acid, such as for exanple, TiC [err], in the 10 presence of water. _
Subsequent acylation with a reactive carboxylic acid derivative, such
as, e.g. trichloroacetyl chloride, yietlkds an internediate of fornula
(XvI1), which undergoes ring closure in the presence of an amoni um
salt, e.qg. ﬁémﬁ . , as, e.g.
hexamet hyI'Ip; osp %dr{%gg%ﬁ%%hd@? Jﬁﬂﬁgﬁ’gﬁg‘%iﬂﬁ‘ﬁt}%\?‘g%%{%gﬁ C

i nt er medi aYterepBeMG FERIIAD thair gyucture, Thisspereogenic center may be presentinaR ora

-14- S thsfigaataunds of fornula (1) and sone of the internediates have
at | east one stereogenic center in their structure. This stereogenic
center

may, be present i.n a a S configuration. . 5  The ‘conpounds
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nvent ! on B OMLAKE ufy TR koo Bl puRShkily BUGHR! Orowth of cell's

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

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

25  gene; (3) benign and malignant cells of other proliferative diseases in which aberrant
ras activation occurs. Furthermore, it has been suggested in literature that ras -
oncogenes not only contribute to the growth of of tumors in vivo by a direct effect on
tumor cell growth but also indirectly, i.e. by facilitating tumor-induced angiogenesis
(Rak. J. et al, Cancer Research, 35, 4575-4580, 1995). Hence, pharmacologically

30  targetting mutant ras oncogenes could conceivably suppress solid tumor growth in
vivo, in part, by inhibiting tumor-induced angiogenesis.

This invention also provides a method for inhibiting tumor growth by administering an

effective amount of a compound of the present invention, to a subject, e.g. a mammal
35  (and more particularly a human) in need of such treatment. In particular, this invention

provides a method for inhibiting the growth of. tumors expressing an activated ras



20 transforned cells, by adm nistering an effective anount of a conpound
of the I nvention. Abnormal growh of cells refers t h

i ndepen¥&X884X5hor mal regul at ory mechani sns (e.g. Igcs:g&g#w%gﬁwact

i nhibition). This includes the abnormal growh of: (1) tunor cells.
(tunors) expressing an activated ras onffgene; (2) tunor cells in-
which the ras protein is activated as a tesult of oncogenic nmutation of
anot her 25 gene; (3) benign and nalignant cells of other proliferative
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bei ng acconpl i sh m ni st anmpunt of
t he conpoufersi¢iag ay wsEes s wsepf these gomppyprdstof formydath for the granpfacture of a

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

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

35  form 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 e'mployed, such as, for example, water,
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Those skilled in the art could easily determine the effective amount from the test

30  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, four or more sub-doses at appropriate intervals throughout the day. Said
sub-doses may be formulated as unit dosage forms, for example, containing 0.05 to

35 500 mg, and in particular 0.1 mg to 200 mg of active ingredient per unit dosage form.
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( 4- chl & opipaayyl)-d B-dicxelenhdrprn®t hanone (0.0382 nmol), 15 1, 2- et hanedi ol
(0.0764 noly) SetHu-HyEENAO@BARIRSY Wh®ief 386hISHobRREMEoRIE1eX8Y94 mol)

were added to a solution of intermediate (1) (0.164 mol) in methano! (200 mi) and the
mixture was stirred at room temperature overnight. The mixture was quenched with
water and extracted with DCM. The organic layer was dried, filtered off and
25  evaporated till dryness. The residue was recrystallized from DIPE, yielding 47.3 g
(70%) of 3-(3-chlorophenyl)-5-{2-(4-chlorophenyl)-1,3-dioxolan-2-yl]-2,1-benz-
isoxazole (interm. 2).
c) Intermediate (2) (0.0381 mol) in methanol (200 ml) was hydrogenated with Raney
nickel (15 g) as a catalyst at room temperature over a 5 hour period under a 3x10° Pa
30 (3 bar) pressure in a Parr apparatus. After uptake of hydrogen, the catalyst was filtered
off and the filtrate was evaporated till dryness. The product was used without further
purification, yielding 15.7 g of [2-amino-5-[2-(4-chlorophenyl)- 1,3-dioxolan-2-yl]-
phenyl](3-chlorophenyl)methanone (interm. 3). _
d) A mixture of intermediate (3) (0.098 mol) in DCM (400 ml) was stirred at 5-10°C.
35  Trichloroacetyl chloride (0.12 mol) was added dropwise, over a 15-minutes period, at a
temperature between 5-10°C., Triethylamine (0.12 mol) was added dropwise, over a

-



(0.19 mol) in nmethyl benzene (150 m) was stirred and refluxed in a Dean
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filter J6el Usfified on an ice-bath (5-10°C). Sodium borohydride (0.007 mol) was added

portionwise over a 15-minutes period (first, dissolution resulted; after 15 minutes

precipitation started). The mixture was stirred for 1 hour at room temperature. The
mixture was acidified with 1 N HCl. The precipitate was filtered off, washed with
DIPE, then dried, yielding 1.6 g (80%) of (+)-4-(3-chlorophenyl)-6-[(4~chloro-

30  phenyDhydroxymethyl]-3, 4-dihydro-2(1H)-quinazolinone (interm. 7; mp. 231.4°C).
h) A mixture of intermediate (7) (0.013 mol) in DCM (60 m1) was stirred at room
temperature. Thionyl chloride (0.065 mol) was added dropwise over a 15-minutes
period. The reaction mixture was stirred for 3 hours at room temperature. Dissolution
resulted. The solvent was evaporated. Toluene was added and azeotroped on the

35  rotary evaporator, yielding 5.4 g of (+) -6- [chloro(4-chlor0phenyl)mcthy1] -4-(3-
chlorophenyl)-3 4—d1hydr0-2(IH)-qumazolmone (mtcrm 8)



CHerr]C[err]/CHerr]OH 97/3, then 95/5). The desired fractions were
coll ected and the solvent 15 was evaporated. The resi dupcwaposdssred in .

ref | uxi MR I¥B/opanol (200 m ). The m xture was cool ed and the
resulting precipitate was filtered off, washed w th DI PE, and dried,
yielding 26 g (76% of 4-(3-chl orophenyllg 6-[ 2- (4-chl orophenyl) 1, 3-
di oxol an-2-yl]- 2(1H)-quinazolinone (interm 5, np. 219.5err]C). f)

A mxture of internmediate (5) (0.052 nol) in hydrochloric acid, 3N (250 m)
and 20 met hanol (250 m ) was stirred and refluxed for 2 hours. The
reacti on nExample Ags cool ed. Water (250 nml) was added and the
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tenperature, vent was evapor a l uene” was a

azeot r oped (mernd 0 ot ary evaporator. The crude oil was stirred in DCM
(300 M), washed with water (2 x 250 m ), dried, filtered and the 10

sol vent wasEay I 3ed The residue was purified by columm chromat ography

0N e sor ) heseion SRS BT 97 b g1 5835 ey Skl oot
4- ( 3- cbor apbmghpefatjrd- Sddiain worcipiizidg|(§.062 tol) was added portionwise (maximal
temperature rise of 5°C). The reaction mixture was stirred for 2 hours at room
temperature. The precipitate was filtered off, washed with water (50 ml), isopropanol
(100 ml) and DIPE (100 ml), then dried (vacuum; 50°C), yielding 11.5 g (90%) of
(+)-4-(3-chlorophenyl)-6-[ (4-chlorophenyl)hydroxymethyl}-3,4-dihydro-1-methyl-
30  2(1H)-quinazolinone (interm. 11)
b) DCM (0.0556 mol) was added dropwise to a mixture of intermediate (11)
(0.028 mol) in DCM (100 ml). The reaction mixture was stirred and refluxed for 2
hours. The solvent was evaporated. Toluene was added and azeotroped on the rotary
evaporator, yielding 12.09 g of (+)-6-[chloro(4-chlorophenyl)methyl]}-4-(3-chloro-
35  phenyD)-3,4-dihydro-1-methyl-2(1H)-quinazolinone (interm. 12).



di oxol an-2-yl]- 1 -nethyl-2(1H)-quinazolinone (interm 9). b) A
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the resulting reaction mixture was stirred and refluxed for one hour,
then cooled to roomtenperature and extracted with DCM (2 x 250 nt).
The separated organic layer was dried, {20kt er ed and t he sol vent
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3 di I t
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dropwi se an
m xture dihydro-1,3-dimethyl- 2(1H) -quinazolinone (interm. 15).

Example A.S

25 a) A mixture of intermediate (5) (0.0175 mol) in DMF (80 ml) was cooled on an ice
bath under nitrogen flow. Sodium hydride (80% in oil, 0.0228 mol) was added
portionwise and the mixture was stirred at a low temperature for 30 minutes, then at
room temperature for 1 hour. The mixture was cooled to 5°C and chloromethyl ethyl
ether (0.0228 mol) was added. The mixture was stirred at a low temperature for 30

30  minutes and then hydrolized. The precipitate was filtered off, washed with water, taken
up in DCM, dried, filtered, and the solvent was evaporated till dryness. The residue was
purified by column chromatography over silica gel (eluent : CHClo/CH30H/NH4OH
99/1/0.1), yielding 2.9 g (33.3%) of 4-(3-chlorophenyl)-6-[2-(4-chlorophenyl)-1,3-
dioxolan-2-yI]-1-(ethoxymethyl)-2(1H)-quinazolinone (interm. 16).

35  b) A mixture of intermediate (16) (0.0058 mol) in methanol (50 ml) was cooled on an
ice bath. Sodium borohydride (0.0058 mol) was added portionwise. The mixture was



was poured out on ice-water. The precipitate was filtered off, washed with

wat er and taken up in DCM The organic |ayer was dri ' ed and
t he sol WE@P84YS7 evapor at ed, yi el di ng 6.2g of petmrobinsS) '
()-4-(3-chl orophenyl)-6-[2-(4chl orophenyl) - 1, 3-di oxol an-2-yl]-3,4- 15 _

di hydr o- 1, 3-di net hyl - 2( 1H) - qui nazol i none_ (i nterm 14) . c) Am xture

of intermediate (14) (0.0259 nol) in acetdc acid (75 m), water (20 m) and
THF (10 m) was stirred and refluxed overnight, and the sol vent was

evapor at ed. &1{fhq aa low térﬁﬁérgéﬁ?e Y@%Otﬁfﬁfésu(ﬂeﬁ Bo@@’é@t’lﬂto"!@é W%%,r | egh filtered

Klerr]CJerr 109 aorgani c | ayer canted

and the sol “b]\? I’MSWF @YBT Yas gepa@te(dlgg% flferegpand thesalvent A

sanpl e was \eﬁs/ata@b}amieﬁll ﬂfyﬁé&s?yi@ldiﬂgmwge(fl@b?ﬁof Eat-@- ﬁﬂbr@bhéﬁﬁ) 8q2.(4-
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3- di nefhyl @eda) 1ui nazol i none (interm 15). Exanple A5 25 a) A

rxture of SR SRR 8 Budbab G376 @g)m%?h%#éaﬁ%va%&ﬁﬁ?%8—96‘%286120
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te rrPer atur emi;aﬁre&ﬂas[sﬁmgs a 16w %indﬁénrl]trre for 30 ﬁﬁﬁ%t&.@ mﬁﬁtlb‘dlac ttg)ooimfagtw as 1he
m Xt ure was (0] orone et her

T s et e e aifart Yas et ST ol tetierilirs £ont b Ve adgweg
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chr omat ogr aptaporaked tilk friness. yieldipg B 00 %ref @)ﬁ@rq}@rpphewﬂ)eé {3-GH NH[ er r ] OH
99/1/0.1), Mus}dih&gdﬁl 3-doxold-3%1)- Pf(ethoxymetléyl) -3,4-dihydro-3-methyl-2(1H)-

4- (3-chl or ophen h %B | orophenyl)
di oxol an- 2- §¥1pazol %”BP% eHBt W1 ) - 2(1H) - qui nazol i none (interm 16). 35 b) A
m xt ur elSof dnAenixade af mtérirefiaO (180 TROOGS hol) in HEN B0nal) apd THEF J30vaD wazol ed on

an oy - SEPl iR RREAN LAy LifPRE, diRiska VAR ARG RRA" T oW se-
-21- exiractedevith DGM| Bhe Oksnp@rlaxqg W@stmarﬁi@ﬂ,r@nné,tfely:red mﬂnthp salvent out

into ice waigg e@%rated till Eﬁqth%@eéiﬁﬁé‘w%enﬂﬂ?m@-%‘ﬂhﬁoﬂe%@rDl‘mS The
separated, driedq, vent ed till

nd I
dryness, Vi BTEG}W@@W@}S 1‘?‘?&)8&@ wagh ?)ana dried m]éﬁng&%i‘:}lﬂ%? [’éFSZﬁ (4-
chl or of@eny thlorcbenzoyd)-oxXBchlorcphighyh-B:4-dihhdroy3vmicthyl-2 (131) dquidrpHiieneintérm.
H) - qui nazol gpne 5 (interim17). c) Amxture of internediate (1 7)
(0. 0058 rmI;l n DMF (30 m) was cooled on an ice bat h under nitrogen
fl ow. Sodi um Sydinindwr¢igslyide §0.6053 mel)00% added tommixtuted intarnedige (19)

m xt ure was @hosy &e1dh xr?béila%d OB L84 tﬁi—ﬁ-‘ Q‘z@rmlfﬁarévx&%iféoolé\@&hé{x{ 1&%"1185\/

(0.007 nol) dropw se re was stirred
t efrper at ur e (% Ih%wturq‘ﬁw%qd&éqc or 30 minutes, poured out into ice water and

25  extracted with DCM. The organic layer was separated, dried, filtered and the solvent
was evaporated till dryness, yielding 2.2 g (100%) of (i)-4-(3-chlorophenyl)-ﬁ;[(4—
chlorophenyl)hydroxymethyl]-3, 4-dihydro-3-methyl-2(1H)-quinazolinone (interm. 20).
f) Thionyl chloride (10 ml) was added dropwise to a mixture of intermediate (20) (0.005
mol) in DCM (50 ml), previously cooled on an ice bath (5°C). The mixture was stirred

30  atroom temperature for 1 night. The solvent was evaporated till dryness. The product
was used without further purification, yielding quantitatively (+)-6-[chloro(4-
chlorophenyl)methyl]-4-(3-chlorophenyl)-3,4-dihydro-3-methyl-2(1H)-quinazolinone
(interm. 21). |
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precipitate was filtered off, washed with water, taken up in DCM
dried, ét9§f4 and the sol vent was evapor at ed til lpcirerosens? -
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1 , 3-di oxol an-2-yl)-1- (et hoxynet hyl) -3, 4-di hydr o- 3- net hyl - 2( 1H) -
qui nazol i none (interm 18). 15 d A m2>2ture of internediate (18) (O. 005 8

mol) in HA (30 m) and THF (30 m) was stirred and refl uxed
over ni ght, cool ed by add| ng ice, basified with NH3(aqg.) and extracted
with DCM TheIEPaNS alpredugthar at ed, dried, filtered and the sol vent
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(0.005 o. Theuwssidue was)smre(dsm digthyl ethee (30md), filterod bffdind driad, yielding.dg "
S[err . - I;
(Slerr]Q . Eh%%j ) o s ga@1a5¢qagg 63@4 chﬁ#ﬂ;h@ﬂgig hERARA Skl h D INT.
further pur‘#‘wa at%(%-qytnémmgetﬁfm Bh:aep-AdiTyl @) 6- [ chl or o( 4-
chl orophenyl ) met hyl ] - 4- (3- chl or ophenyl ) - 3, 4-di hydr o- 3- net hyl - 2( 1H) - qui nazol
! ggne P o 23) f. t ' | t EXx | B. 1 A
-22- ati o) al pro e_B.
m xture of t\ﬁ{‘é‘F g? i t%gﬂm‘fjﬁz‘g"lfg% T?B ﬂ'h?ﬁgz(it%mébwwo 9 -ZNE
pot assi um under NodldyonAtselution 0f nbatyllithinmAliexdte (LOMYGS. Ginl)rwachdded '
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stlrredlnwaer an Xxture was ex
separ at ed oPGR¥as addgdr Themixtpresyas aﬁhomértewamalomjet%movewmmmatpgraaded The

resi dueowasmeu ltbtﬁlb@ib qoec. Aomamgffln Wity &tHhA $S hélaht 1. 6&9'(&@'%1) was

CHerr]dJ[e err 95/.5 ns were |l ected
and the sol %Wlé%/qﬁﬁ at’&tﬂre “T?'Fe“‘l“&gladu ) @ggr Pho“’ ﬁ'ﬁﬂgﬂr?‘?%’d“bﬂ 36! um
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CH err]d [eécfde/d%ﬁrn‘h%ﬁég and ?—l?oojfp ormgﬂﬂ[ug{“rel) %}5{) éugﬂt%b%)’c The pure

fractions were ven
hydrolized, extracted with ethyl acetate and decanted. The organic layer was dried,

25  filtered and the solvent was evaporated till dryness. The residue was purified by column
chromatography over silica gel (eluent: CH2Clp/CH3OH/NH4O0H 93/7/0.5), yielding 9.5
g of product. This product was recrystallized from 2-propanone/ACN. The precipitate
was filtered off, washed with diethyl ether and dried, yielding 2 g of ()-4-(3-
chlorophenyl)-6-[(4-chlorophenyl)hydroxy(1-methyl-1H-imidazol-5-yDmethyl]-1-

30 methyl-2(1H)-quinazolinone monohydrate (comp. 4).

Example B.3

A mixture of compound (8) (0.0045 mol) and manganese(IV) oxide (0.05 mol) in DCM

(50 ml) was stirred for 18 hours at room temperature. The mixture was filtered over |
35  dicalite. The dicalite was washed with CH2Clh/CH30H 90/10. The filtrate was

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



The residue was stirred in diethyl ether (50 M), filtered off and dried,
y| el di nqmi (44.5% of PCT/EP98/02357
()-4-(3-c PoropT*lenyI )-6-[(4-chl orophenyl)-1Hi m dazol - 1-yl net hyl ] - 3, 4-

di hydr o- 2( 1H) - qui nazol i none (conp. 8); np. 177.1[err]C 15 Exampl e B2
A mxture of 1-methylim dazole (0.073 ngh) in THF (110 m) was cooled to
-70[err]C under N2 flow. A solution of n-butyllithiumin hexane
(1.6M (45.6 m) was added dropwi se. The mi xture was stirred at
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was dried, 25 filtered and the solvent was evaporated till dryness. The
resi due wa ul 'ef' d by colum chr omat ogr aphy over silica gel
(el uent: rcrterr]/CHerr] O/ NH err ] OH 93/ 7/ 0. 5) yielding 9

of product Somnsbcpmbmme (0093 meal) s addeidzpmitionvaise 2 SEJpArToiretACK. The

preci pjg at @omgound 0. 605 hnad ﬁEﬁmanc‘!ﬁ%b %i? V"l‘ﬁ@m@ltﬁ’ﬁeh’y&{s sﬁh@ﬁ fat ?‘lﬂf r3ed,
yiel ding 2 roxy(1

ro -0- 4 chl. or ophen
- et hyl - HﬂPWFﬂ hs@rywy%ﬁmted WE WI& teﬂ( 1ipe-o5game P’f Weme
nmonohydr at en(:@ ditferediand the solventbargvhported. The res1d%erwastpuhﬁe@i> ¢onmeiind (8)

I
(6,007 o 80 FRIBEORS S b e, (o o pk Ty
dicalite. Wreee dolisatadtamdwassolaihsas evagorgefl.eThd @sidee Was Ofseillidedtr®9/ 10. The
filtraje W@%ethyle ere’TﬁE’ﬁfe%{p‘?Qte wWarikESd G andAReBWidlhingd LYEG)ALLca gel- on

a glass filter (e

- 23- chiqren hep 16eﬁ(4 Fhlerqrbepylihdosyél-methyd)- Hddmidagol3-ybmeddl-Hr e

col | ected aitydeb@-ehyeT Fy@aginazolinodePahpt1B). The residue was purified by
col um chr omat ogr aphy over silica gel (eluent:

CHerr]d[err]/ r]OH 95/5) and recrystallized fromACN (25 m). The
preci pitatmg filtered off, washed with DIPE, and dried, yielding 1

g (5090 of A Yisgersidnciflsodiomtadyitig in mineral oil (60%)(0.0047 mol) was added

6- [(4 chl Olpps 53 g@ngm,gagf%g,imx}@g})gﬁgbag&%wlg%hﬁgli@(ﬁlgﬁﬂ%r ?‘@ 003

rml ) was a@a@dnmrt: vcasmged far ”-@[mﬁm}e@ at poGan HENXpemRtareofA solution o
iodomethane (0.0047 mol) in DMF (10 ml) was added dropwise and the resulting

reaction mixture was stirred overnight at room temperature. The reaction mixture was

25  poured out into water (200 ml) and this mixture was extracted with toluene (3 x 100
ml). The separated organic layer was dried, filtered and the solvent evaporated. The
residue was purified by column chromatography over silica gel (eluent : ethyl
acetate/CH3OH/(CH30H/ NH3) 90/5/5). The pure fractions were collected and the
solvent was evaporated. This fraction was repurified by column chromatography over

30  silica gel (eluent: CHyCly/CH30OH 100/0, upgrading over 20 minutes to 90/10; 125
ml/min). The pure fractions were collected and the solvent was evaporated, yielding
0.370g (18%) of (x)-4-(3-chlorophenyl)-6-[(4-chlorophenyl)-1H-imidazol-1-ylmethyl]}-
3,4-dihydro-1,3-dimethyl-2(1H)-quinazolinone (comp. 10).



10 conpound (4) (0.003 nmol) in nethanol (30 m). The m xture was stirred

at 5[err]C for 30 m nutes, then hydrolyzed, extracted with and
decant esvo J8m@1871 gani ¢ | ayer was dried, filtered and?¢HE® %s&zéséznt was
evaporated. The residue was purified by colum chr omat ggr aphy over

silica gel (eluent: CHerr]C[err]/CHerr]OH/NH err]OH). The pure fractions
were collected and the solvent was evap24-ated. The residue was crystallized
from 15 di ethyl ether. The precipitate was filtered off and dri ed,
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(1) (o' Sogﬁfﬂ "&%ﬁ%ﬁ@f oo R Sobiod et e o™

stirred foryhﬂ@thyl]ﬂu(t@mhnyﬂmqhylt)é(rﬂé} Quinazmlindnes(bmpi Bmpf6154°C).
4- (chl oronet hyl ) pyri di ne hydrochl oride (0.00561 nol) in DVF (5 m) was

added ;x‘%rf%,ﬁlé“hsze and the resulting reaction m xture was stirred over

t he weeken tenperature. The reaction m xture was poured out
into wa@er Amdxwre ef gemaouné (4348.0069 mol)dx formamide (G4 mi)tand aestie. ackhebB8svPar at ed

organi ¢ | aygfs maqf w@*c ffolr bh%eﬂ hefl PBﬂ%d%Ql e ce water an@UBRAERE Kflh aThe
residue was puri f col um

CHerr]d[ é’rOPj'?’@QE"éir 6]‘*9‘{ th[l‘é}}ql} I\HFIE‘éP’r“]pt? X’Qﬁ)}l ﬁ?@; OfflT??’gs‘?fgils‘i"{"gla’%feqr};c'tl ?ons

wer e col | ecinddai@ndiptin®CM. The organic layer was separated, dried, filtered and the solvent
was evaporated till dryness. The residue was purified by column chromatography over
25  silica gel (eluent: CHpClp/CH3OH/NH40OH 96/4/0.2). The pure fractions were collected
and the solvent was evaporated. The residue was crystallized from 2-propanone/DIPE.
The precipitate was filtered off and dried, yielding 0.85 g of (+)-4-(3-chlorophenyl)-6-
[(4-chlorophenyl)(1-methyl- 1H-imidazol-5-yl)methyl]}-3,4-dihydro-1-methyl-2(1H)-
guinazolinone (comp. 14).

30
Example B.8
Compound (4) (0.01 mol) was added at a low temperature to thionyl chloride (50 ml).
The mixture was stirred at 40°C for 2 hours. The solvent was evaporated till dryness.
The product was used without further purification, yielding 5.46 g of (+£)-6-[chloro(4-
35  chlorophenyl)(1-methyl-1H-imidazol-5-y)methyl}-4-(3-chlorophenyl)-1-methyl-2(1H)-
quinazolinone monohydrochloride (comp. 6). ' -



sol vent was evaporated. This fraction was repurified by high- performance

liquid chromat ography over Kronmasil RP-18 (100 A, O%Lfl; 25 CM
DAC;. elw@n8/49150. 5% NH err]OQAc in Herr]O/CH err] err?gél\l

47/ 25/ 28 v/ v). The pure fractions were collected and the organic-..
sol vent was evaporated. The aqueous residue was extracted with DCM 15
The separated organic |ayer was dried, -Z35-Itered, and the sol vent

evapor at ed, vyielding 0.900 g (32.8% of
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- met hyl - 2(mdhyF1H-imidazoHSHyDakeyl s-hreecsﬂh X-metfyl-2(1 InaasiRicneB. 8
Corrpound ( 2) g) Ollmhoalzg) vvgls) ad e](;mgt ca Iowe?)g?r‘penrlatﬁre({i())q;lhl onyl ghl ori de
(50 m). he m xture was stirred at 40[err]C for 2 hours. The

sol vent was evaporated till dryness. The product was used w t hout
further pitamplaB.ih, yieldi ng 5.46 g of ()-6-[chloro(4- 35 chlorophenyl) (1

LTy A HisRRObeiRiot) BF) (Y bacinn: el 0.dzBHhEY aid( 1H

gui nazol i none nono { roc
- 25- potEgimp Farbenge (0 0438&m1:)nn BRIy ) o W sedrany refiuxeddot euouns

S5[err] C. Angolowdneiva@bvaRiiRed 8t drfdess. The &Qd@elwﬂpia)(eﬂ ip H‘Bdb@gnma '
added. The_m xture was stirred [ QO u for hour. s, then at
60[ err] C fHHe HEANCIAE 25 SEPAYE Fmedetlis 1Hge d Bad el w&a&wmomﬁ% Wi xture
was dec antcﬁginesIhEh@p@aacmisa;seﬂ maneudfumeln p\frifidaﬁmeq:lﬂdﬁlgtahﬁlmﬁb\oﬁ i)-as
g\h?gﬁgﬁ ogr E%érggg?nyp ?‘[@&S‘Z’i"l’%‘%ﬁ’%ﬁ? heny ]%in?la#?‘rl? Aeﬁﬁg %ﬂg anol INH err] OH
75/ 25/ 2) . mpdopyquindzciioe (iotesmve2)anddit)-4¢B eltlaxophenyly-6-[(4-chlorophenyl)(2-
phenyl-1 H-imidazol-4-yl)methyl]-2-methoxyquinazoline (interm. 23),
b) A mixture of intermediates (22) and (23) (0.0146 mol) in HCI (3 N, 100 ml) and
THF (100 ml) was stirred and refluxed for 3 hours, then poured out into ice water and
25  extracted with ethyl acetate. The organic layer was separated, dried, filtered and the
solvent was evaporated till dryness. The residue was purified by column
chromatography over silica gel (eluent : CH,Cly/CH30H/NH40H 95/5/0.5). Two pure
fractions were collected and their solvents were evaporated. The first fraction was
crystallized from ACN, 2-propanone and DIPE, yielding 1.2 g (15.8%) of (+)-4-(3-
30  chlorophenyl)-6-[(4-chlorophenyl)(2-phenyl- H-imidazol-1-yl)methyl]-2(1H)-
quinazolinone (comp. 19, mp. 170°C). The second fraction was dissolved in 2-
propanone and DIPE and converted into the ethanedioic acid salt (1:1), yielding 0.8 g
(8.7%) of {=)-4-(3-chlorophenyl)-6-[(4-chlorophenyl)(2-phenyl-1 H-imidazol-4-
yl)methyl}-2(1H)quinazolinone ethanedioate(1: 1) monohydrate (comp. 20, mp.
35  197°C).
'\ ! ) be.

R



sol vent was evaporated. The residue was crystallized from DCM and di et hyl
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Table F-2 :

Co. | Ex.
. | No.

RS

Physical data

B.2
B.3
B.8
B.9

~ N

3-Cl
3-C1
3-Cl
3-Cl

4-Cl
4-C1
4-C
4-C1

OH

Ci
NH>

CHj
CHs
CHj
CHj3

H0 (1:1)
.ethanedioate (1:1).H20 (1:2)
HC(1:1)
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Co. Ex. Rl err] R err] R err]
R err] -Physi cal data No. No. PCIr/EH88/823573- Cl
, WO 98/4p157 H H np. 255.1C 2 B.3 3-d
H CH3- H nmp. 123.3C 3 B.6 3-€:
H N [err] 57 np. 61.4C 19 B. 10
4-C H H “4'2-phenyl np. 170C 10 Table
[e J Co. Ex. Rerr] Rl err] Rl err]
Table B-3 : Physi cal data No.  No. 4 B.2 3-d 4-d .
.Herr]O(1:1) 5 B.3 3-d 4-d H
_et hanedi oat e (1:1). H[errL ) x 6 B.8 3-d 4-d C
.HA  (1: R R7-—B/<a 3-d  4-d NHerr]
RS
R7\N
N
P I\
s s
R RS
Co. | Ex. : .
R1 R3 S 7 8 16
No. | No. R R R R Physical data
8 {B.1} 3-C1 | 4-C1 H H H H mp. 177.1°C
g9 {B.1] 3-CI | 4-C1 H H CHs H mp. 111.5°C
10|B5| 3Cl | 4Cl | H CH; | CHy H -
11 |B5] 3-C1 | 4-C1 H |CHCH3] CHs H mp. 115.8°C
18 |B.1] 3-Cl | 4-Cl H CHj3 H 2-phenyl | mp. 236°C
Table F-4 :
Co. { Ex. 1 3 5 7 8 .
No. | No. R R R R R Physical data
12 |B.2 3-C1 4-Cl OH CH3 CH3 -
13 |B4 3-Cl 4-Cl1 OH H CH3 -
14 |B.7] 3-Ql 4-Cl H H CH3 -
15 |B.7| 3-Cl 4-Cl H CHs CHj3 -
16 [B.8{ 3-CI 4-Cl Cl CHj CHg3 HCI (1:1)
17 [B9| 3-C1 4-Cl NHz CH3 CH3 (A)

10

OH



WD 98/ 49157 -27- Table F-3:
[err] Co. Ex. R err] Rl err] R err] R err]
Rl err] r] Physi cal data No. No. PCH/EPSB/023573- C|
4-0 w°9ﬁ%l§§ H H H mp. 177.1[err]C 9 B.1
3-d 4-C H H CH3 H np. 111.5C 10
B.5 3-d 4-C H CH err] afH err] H -
11 - B.5 3-d 4-C H CH err]CH err] CHerr] H
np. 115.8[er rLC 18 B.1 3-Cd 4-C H CH err] H
2- phenyl ical ex F- 4: [err] Co. Ex. Rl err]
Rerr]. (I.l "Ras-Transfohhed CEll Phenotype Reévession Assay”, Physi cal data

: I_\lo A 13 Bms%l%ion?f éctiva%éo%xhco&renesdﬁxa Eﬂhc mu%t rag gene ngiH u?{ﬂ_s‘}a glil 3713 ceﬂ_'[ err]
- 14 spnverts thecgells to a transfprmed phenptype. The cellgjbecome tum:gr{ggmpi display
- 53 En&mrag%-lﬁaependent o@th in seml-ddhd medium &l R6E Lontact inhibiftbh.eLbds
__ HO ( 1:1?) g’f contic:“; 119%\)1&011 prp Ees cell cu&uxas which noﬁplaéelr fc]n]m uniform mgﬁ{l@yqr%
CH err] Rather, the\pells@ile up into multicellular nodules and grow to very high saturation

densities in plastic tissue culture dishes. Agents such as protein farnesy! transferase
inhibitors which revert the ras transformed phenotype restore the uniform monolayer
10 growth pattern to cells in culture. This reversion is easily monitored by counting the
number of cells in tissue culture plates. Transformed cells will achieve higher cell
numbers than cells which have reverted to an untransformed phenotype. Compounds
which revert the transformed phenotype should produce antitumor effects in tumors

bearing ras gene mutations.
15

Method:
Compounds are screened in tissue culture in NIH 3T3 cells transformed by the T24
activated human H-ras gene. Cells are seeded at an initial density of 200,000 cells per
well (9.6 cm? surface area) in six-well cluster tissue culture plates. Test compounds are
20  immediately added to 3.0 ml cell growth medium in a 3.0 pl volume of DMSO, with a
final concentration of DMSO in the cell growth medium of 0.1%. The test compounds
are run at concentrations of 5, 10, 50, 100, and 500 nM along with a DMSO treated
vehicle control. (In case a high activity is observed at 5 nM,, the test compound is tested
at even lower concentrations.) The cells are allowed to proliferate for 72 hours. Then

25  thecells are detached in 1.0 mi trypsin-EDTA cell dissociation medinm and counted on
a Coulter particle counter.

Measurements:
Cell numbers expressed as cells per well are measured using a Coulter Particle Counter.
30  All cell counts were corrected for the initial cell input density by subtracting 200,000.
Control cell counts = [cell counts from cells incubated with DMSO vehicle - 200,000]
Test compound cell counts = [cell counts from cells incubated with test compound
- 200,000].

test compound cell counts ]
control cell counts

35 Compounds 5, 7, 14 and 15 had an ICsp less than 500 nM.

Test compound %inhibition = [1 - x 100%.



- 28- C. Pharnmacol ogi cal exanpl e. Exarrpl e C1:

"Ras- Transfornmed Cell Phenotype Reversion Assan” | St PIsRzHT
activatwe 8#@tenes such as the nmutant ras gene into nmouse NI H 3T3 cells
converts the cells to a transforned phenotype. The cells becone -
tunorigenic, display 5 anchor age | ndegendent growh in sem-solid rredl um
and | ose contact inhibition. Loss 8f contact inhibition produces cel |l
cultures which no I onger formuniform nonol ayers. Rat her, the cells
pile up i n(daimsl ticellular nodul es and grow to very high saturation
densities kn ' ture dishes. Agents such as protein farnesyl
transferasé A@oﬂﬁ)to:uﬁ?]fog;ﬁ?g@l ich revert the ras transfornmed phenotype
restore the uniform nonol ayer 10 yowh pgttern to cells in culture. This
reversion is easily nonitored by nti ng ghe nunber of cells in
tissue culture plates. Trans prné%y $9\ Il achi eve higher cell"

nunbers than cells which have rdye an untransforned phenot ype.
Conpounds whi ch revert the ransforneﬁs phenot ype shoul d produce
antitumor effects in tunors R. Q g ras gene ﬁutatlons

Met hod: Conmpounds are scr ene ssue cul tu're in NI H 3T3 cel-l-s-
transforned by the T24 Mt uman Hras gene

at an initial density of 200,000 ell by per wel | rrg H m m‘ﬁ@dl ll
area) ip six-well cluster tissue tul t¥re pl ates. Test co

i medi ately added to 3.0 ml cell growh nediumin a 3.0 [err]l vol une of
DVBO wth a final concentration of DMSO in the cell growh nedi um of

O 1% ahe ¥ Sl paARANBAIY acccpuil £if iBaibn SAOGSINELIRNT iSmddl rorR: 100,

and 500 nM al ng W e con n-case a high
activity is chereplyatherpin 5 nM the test corrpound is tested at even

| ower concentm@ab@ashﬁe{gp@saﬁg hif oftichafbémtved to proliferate for 72 hours.
Then ﬁ?g th ce ssﬁ&e tached in 1.0 nm trypsin-EDTA cell dissociation
nd c

nedi u Sullir; 3 Coulter particle counter.
Measur enent s R1 and R? @adhl indepehdemlyexphyisgn, hydroey, lhalop eyaneeCl-galkel, neasur ed

Coul t f _
the Tnitral cel g@kﬁ\?@ﬁ“@%m%&ﬁ?fé 3%83@ “ﬁ;&y@&ﬂﬂ@ﬁ&% cel |
counts = [cell L6LSYIPX lexy, s yodrbenybvsenelehs oXy,ZQ0NO 0|
Test co WDO und cedi{C ComRyintindCLEAAOKY AT f A0, ¢ %ﬁikgﬁ Arl&ﬁhﬁt&dcwshikyio%t

conpou
conpou ﬂg % niRbind B eachyipdepepdently 255 BydrRgen. belp, ‘E:ydﬂﬂ'tgl'ﬁalkyl C1-6alkyloxy,
Arloxy, Cy.galkylthio, di(Cj.galkylamino, trihalomethyl or trihalomethoxy;

RS is hydrogen, halo, C1.galkyl, cyano, haloCi-galkyl, hydroxyCj-galkyl,
cyanoCi.galkyl, aminoCj.-galkyl, C1-galkyloxyCj-galkyl, Ci-galkylthioCi-galkyl,
aminocarbonylCj.galkyl, Cy-galkyloxycarbonylCj-galkyl,

20 C1-salkylcarbonylCi-galkyl, Ci.galkyloxycarbonyl, mono- or
di(Cy-galkyl)aminoCj-galkyl, Arl, ArlC;.galkyloxyCj.salkyl; or a radical of
formula

-O-R10 (a-1),
-S-R10 (a-2),
25 -N-R11R12 (a-3),

wherein R10 is hydrogen, C1-galkyl, C1-galkylcarbonyl, Ar}, ArlCy-galkyl,
Ci-6alkyloxycarbonylCi-galkyl, or a radical of formula -Alk-OR13 or
-Alk-NRI4R15:
R is hydrogen, Cy-galkyl, Ar! or ArlCy_galkyl;
30 R12 is hydrogen, C1-galkyl, C1-galkylcarbonyl, Ci-galkyloxycarbonyl,
C1-5a1ky1ammocatbonyl Arl, r1C1 galkyl, C1-galkylcarbonyl-
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control cell counts ] x 100% 35 Compounds 5,7, 14 and 15 had an
IC[err] less than 500 nM

REPLACRXig\Sk/4914E T PCT/EP9S/02357, - o9
d ai s 29 _
REPLACEMENT SHEET : 1. A conpound of formula (1) [err] -
R8 R9 a pharmaceut i3®l 1y acceptable acid addition sal t
or a.stereochemically isoneric form t her eof , wherein

the dotted line represent tlon S Qxygen or
sul fur; Eﬂz[ﬁéﬁ?fr‘lﬁ fﬁfPfgh@aMlﬁaaéwmwrgﬁrml%wwen

PydL oi<-y, Pﬁl 0, c>c/:[ano C@[se]kyljoay@uka,}kylcarbonyl hydroxy, C]-salkylbhﬂlamﬁ’?idal)’donyl

ri hal omet hoxy, err ﬁle yl oxy,
Cerr]al kyl oxy( err] abﬁb g e§dr: é %’l g&}é’ér %%P/grln%oi 8’rr] al kyl oxy,
nono- or Jelm}rm raya; od[omrﬂjaalAlklyQR@ orAr{err],

Ar[err]ferr]al kyl, AtAmeRleér[err]C[err]al Kyl oxy; R[err]
and Rlerr] each i ndependent dro hal o, cyano, (err]alkyl,

d err]al kyl oxy, Wheretn Alk 15 C1. Gﬁﬂ‘ﬁ'ﬁqqﬁoxy, C err]al kyl t hi o,

di ((Jerr]al kyl)am Ré3 1sthyrdhigeﬁ,r’®i_bancylpcl.kﬂkﬂahﬁ NgpiyoxyCy.galkyl, Arl or Rl err]

I s hydrogen, hal o, 1 cyano, hal o(f err] al kyl , hydroxy( err]al kyl,
cyano([ err]al kyl, a a1 kyl , err] al kyI oxy( err] al kyl ,

d err]al kyl thi o eRH1 sﬁhwlrogen, C1-salkyl, Ar! or ArlCraalkybcar bonyl  err]al kyl ,

kyl ben I
g[[:m?r kgl gxycar} X ﬂs@[ﬁ% eﬂ é rlr]C ¥18§<r§)/?:%yrlbonyqr ArICAga]k%l
dl(C[err]aIk #M@gh‘é%l Arferr], Arferr]Cerr]al kyloxy([ err]al kyl;

or a radical of form a

-0-RIO ' N

-S-Rerr] RQ‘ ) (b-1), _(\—“R"’ (b-2),
-NRerr]Rerr] wherein Rerr] is

hydrogen, Cerr]al kyl, er r aI kyI car bonyl , Arlt- err], Arferr]err]alkyl,
CLer 11 al ot oxiiasbams| LA 8! CRGhE FithoSic, Qi @ Al k- CRLerr] or
15 Ci-galkyloxyCi-galkyl, Ci-galkyloxy, Ci-galkylthio, amino,
Ci-salkyloxycarbonyl, C1-galkylthioCy-galkyl, C1-6alkylS(O)Cj-galkyl or
C1-6alkylS(0)2C1-62alkyl;
R17 is hydrogen, C1.galkyl or di(Cj4alkyl)aminosulfonyl;
R7 is hydrogen or Cj.galkyl provided that the dotted line does not represent a bond;
20 R8 is hydrogen, Cj.galkyl or Ar2CHj or Het!CHg;
R? is hydrogen, C1.¢alkyl , C1-salkyloxy or halo; or
R® and R taken together to form a bivalent radical of formula

-CH=CH- (c-1), U
-CH,-CHz- (c-2),

25 o CHy o3, TN R
-CH3-0O- (c-4), or
-CHj-CH2-O- (c-5);

Ar! s phenyl; or phenyl substituted with 1 or 2 substituents each independently
selected from halo, Cy-galkyl, C1-galkyloxy or triflnoromethyl;
30 Ar? is phenyl; or phenyl substituted with 1 or 2 substituents each independently
selected from halo, Cy.galkyl, C1-galkyloxy or trifluoromethyl; and
Het! is pyridinyl; pyridinyl substituted with 1 or 2 substituents each independently
selected from halo, Ci.galkyl, C1-galkyloxy or trifluoromethyl.
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Rlerr] is hydrogen C[err]al kyl, Ar[err] or Ar[err]C[err]aI kyl ;

5 o T = v

derr] al kyl am nocar bony erry, SAr[ferr] ( err]al ky -
Clerr] al kyl carbonyl -C[ err]al kyl, )
Ar[err]carbonyl, Ar[ferr]err] aI kyl car b8Ayl , ani nocar bonyl car bonyl,

C err]al kyl oxyC[ err]al kyl carbonyl, hydroxy, (err]alkyl oxy, am nocarbonyl,

30 2. A compound according to clazmq wHdr&ih RIaiR? 28 eR2GhedJhaddny car bo nyI 1

amno, (Jerr]alk
d err]al kyl caf® ?%%Aagﬂmﬁtydr%enah%er Cauallyl: R3rand Rt arpachdpgependengy
- Al k- NR[ er r ] Rged¢otdd from hydrogen, halo or Cy4alkyl; RS is hydroget) &yéioRty Mako bSa C

| k di ﬁ | kyl ,
ert] al kyt caPBiey RS i3 el ef oy G5p or Ky pitin K9 R58togen 8" & Y
Ar [ err]X] err] &hdaglkyl and R17 is C1.4alky]; R7 is hydrogen offCeaalkyliis cisedhodetred line

| kyl
Rerr] syhyd?ﬁé%e Cocft A Bhb: Ry R Gt o Pl Koy g RS s
Ar[err] d err] Bydspgen. Rlerr] is a rad| cal of forrrula [err]
wherein Rlerr] is hydrogen, halo, Ar[err], ([err]alkyl, hydroxyCferr]alkyl,

[ err] al kykox Y\Q(d?ﬁ il la¥éordiels @6 ’éﬁﬁbkﬂhﬁf@’l td3 %Eﬂeﬁ{ X Bﬁgén, RNMsMchloro,

g[[ g; ; } ﬁ} t)}il gz(é)% Eyt{}i;&qq(g %alcﬁorx I&b is ():r[d?orgrellalk }g hydrogen, Cj.2alkyl, halo or
Cl err] al kyl S( @nfi; ROGE & radicd! ko Formula (b-1) or (b-2) wherein R16 is hydrogelRagd R17iis

hyd I

Rerr] 1o hyarogai bRl bt & TRl BEae 41% ¥t ing foef Rt BEESSHon
represent a bergnd; R? is hydrogen; Ci.oalkf astigt! CH2;rapd gehyd@g@rr] al kyl or
Ar[ferr]CH err] or Het[err]CH err]; Rl err] is hydrogen,

Cerrlpskyly ¢ @tfrﬁé&lﬁm&ﬁk@%ﬁm%rtor&m 1 Bherein  the compoynd is Rierr] and Rerr]

t aken together fto radi ca

- CH=CH- 6-[ ammo(@-@h@fophenyl)(l-methyl—1H—1m1dazol— -yD)methyl]-4-(3-chlorophenyl)-
-CH err] - CH efltﬂleth 1- 2(1H) quinazbEnohk; or
- a% or H g*[ © r[]am 18 Hlor sRhegy 1)(1Ox$uethy 1H-imidazol-5-y))methyl}-4-(3-chlorophenyl)-

- CH err] - CH[ e34-dibiydro-1,3- dxmeth@bza)H) quinazolinone; a stereoisofrefiefodm of 8 phenyl ; or

P A bR g s el et

Arferr] i s phen or phenyl substltut ed W|th 1 or 2 substituents each
i ndependentd.y &p aoreehtical composition comprising a phatmanentically aceptable farrikgy| |

C err]al kyl oxyn@hs hétveiHgle@idhi 4 thétapefichlly effective amount of a compound as

described in any one of claims 1 to 4.

25
6. A process for preparing a pharmaceutical composition as claimed in claim 5 wherein
a therapeutically active amount of a compound as claimed in any one of claims 1 1o
4 is intimately mixed with a pharmaceutically acceptable carrier.

30 7. A compound of formula (XI)

This Sheet Has Been R

[ llllll i

‘ THIS SHEET HAS BEEN
RFPLACFD

|



Het[err] is pyridinyl: pyridinyl substituted wwth 1 or 2 substituents each
i ndependent |y selected fromhalo, errgal Kk
C err] alwplosMyiser trifl uoronethyl . 2. A coRFEEF 8’2?@%& di ng
to clain 1 wherein Rlerr] and R err] are each independently sel ected.
from hydrogen, halo or (Jerr]alkyl; Rerr]

and err]
i ndependent |y sel ected from 39 hydrogen mﬂuﬁllg"w"mmma
Cerr]alkyl; R err] is hydrogen, hydroxy, halo or a am i’ iksg|
of formula (b-1) or (b-2) wherein RL6 is hydrogen or
C[err]alkyl and Rlerr] is Cferr]Jalkyl; Rerr] is
: hy daegstaddatiog) saltiof aISMdOChﬁnmaﬂjelsDtmend farnatlietenfiovivosin nrie or 3
represent a bopd:RIRRA! R, REadd/R %%defmedmclmrﬂle”] al kyl  or

Het[err]CH[err] and R err] is hydrogen. . A conpound according to any
of clalms t03v\/nere|nX|s oxygen, Rlerr] |53chloro Rerr] - IS
hydroged, & erfcompound pgcerding F{@Wr‘]ﬂe|0§ clajes bieeh forrgse a8 p mesliciyelr ogen,

C[err]alkyl hal o or am no; Rlerr] is a radical of fornmula (b-1) or

(R[b 2)]wherﬁ93 Rlpeédeks foy (%p%p@h f%%oﬁﬁguﬁ&rﬂbhnh}% vﬂ{e(%jelxlﬁ| kyl ; and
err] is hydrogen.or err e |ne

represent a bdhd2an EtEmRadistg ’a n¥mla (Pﬁ%»a?‘fﬂ}éﬂ é:l"ﬂ te Ofr} rmula
Het[err] CH err]; (Enbh Hfeection-inert bylseragad, optionally mAhe:pmpmca@f acaiwble basef 0

gl ?Iam %O\(/\Qe(r:ﬁ: grgﬁﬁeﬁgﬁg?%g%forfo a %?azol 5-yl) et hyl]-4-(3-chl oropheny

1)-1- met hyl - 2( JlH) qui nazol i none or
6- [ am no( 4- choroph 0\/% (1- néﬁyl -1Him dazol -5-yl ) nmeth T~4 (3-cht orophenyl )
-3, 4- w 3- ¢ &y hyl - 2( 1H) - qui nazol i npn st efedhsoneri c
formor a phar n‘ﬁc cagt i Jak acceppabl e aci dRade( t bR S&] )t her eof .

5. A pharnmaceuti cal conpri sjng a pharmaceufi call y gpt abl e
carrier, and asR.__Z e |_r|1 Wn a_ther apRut i ! ec |ve
amount of a conpouy Wbed in agsN on 5

6. A process forX 0 a pharmaceutical conposi d‘/rlh claim

5 wherein a tiger dpeuti cal |y acgyme anount of a gge]o! n ’él ai med
in any one of claimsRlleﬁl S t|Ir?t|mately mxedRcst/)\ntln -a
pharmaceatically acceptable carrier. 7. A corrpound according to any
one of clains 1 to 4 for_use_as a_nedici A process for epar| ng
a conpound of Wormirgrmediataebfamyla IV)is re%etedawnh ﬁtcem@eam&%f%mulf

(rrr) iizs N-al kyl @ﬁadm‘gnatamq,auhdlbﬁfoﬁﬁd]aql.e) of formula (I1) in a

reaction-inert solvent and, optionally in the presence of a suitable base,
yielding a

R16 R16
A Ak
+ [l — a9
V)

c) an intermediate ketone of formula (VI) is reacted with an intermediate of
20 formula (XII-1) or (ITI-2) in the presence of a suitable strong base and in the
presence an appropriate silanederivative, optionally followed by removal of a
protective group PG; yielding either a compound of formula (I-b-1) or (I-b-2);
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conpound of forrmula (l-a); [err] _ - kG

32 b) a 'r;m;lrgr;diate of formula (IV) is reacted wWth a coipOpsyR95s7 .
formul-a-~(Vp, yi'élding a conpound of forrmula (l-a); [err] c) an
i nternmedi ate ketone of fornmula (VI) is reacted with an internediate of ..
formula (I111-1) or (I11-2) in the presence of a suitable strong base and

I n the presence an appropriate sil ane I vative, optionally followed by
renoval of a protective group PG yielding either a conpound of fornula

(1-b-1) or (1-b-2); [Rrr] R*
. A K

e R16
R [ C"‘Sa:::;q/\fllﬁ
N~ O -
X "
R® R°
(VD)
e . _
0RO proa(A
(111-2)
(VD >
2) removal of PG
wherein in the above reaction schemes the dotted line and the radicals X, R1,
R2, R3, R4, R5, RS, R7, R8, R9 and R16 are as defined in claim 1 and W is an’
5 appropriate leaving group;

d) or, compounds of formula (I) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (I) is converted
into a pharmaceutically acceptable acid addition salt, or conversely, an acid

10 addition salt of a compound of formula (I) is converted into a free base form
with alkali; and, if desired, preparing stereochemically isomeric forms thereof.

10. A process for preparing a compound of formula (XI) as claimed in claim 7 wherein
an intermediate of formula (X) is cyclized in the presence of an ammonium salt and
15 an appropriate base;
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(I-b-2) wherein in the above reaction schenes the dotted |line and the
radi cal VX98/M1E7r], Rlerr], Rerr], Rlerr], Rerr], R BFTEPI§HIFT. -
Rlerr], Rlerr] and Rlerr] are as defined in claim1 and Wis an appropriate
| eavi ng group; ud'm conmpounds of formula (1) are converted into each -

other followng L”l nsformagjon reactions; or if desired; a
conmpound of for ucmmrted into a pharmaceutically acceptabl e

aci d addition salt, orL cdnvérsely, an acid addition salt of a
conmpound of forrrula (I') is converted into a free base formw th al kali;
and, if desi r wherein inghe ahovesteastinacicheme alis § or Sand R1cRERB R4 dndRibdre as

defined in claim 1;

5 or, compounds of formula (XI) are converted into each other following art-known
transformation reactions; or if desired; a compound of formula (XI) is converted
into a pharmaceutically acceptable acid addition salt, or conversely, an acid addition
salt of a compound of formula (XI) is converted into a free base form with alkali;

and, if desired, preparing stereochemically isomeric forms thereof.
10
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