WD 02/ 072574 PCT/ EP02/ 02459 -1 PROCESS FOR THE PREPARATI ON OF | M DAZOLE
COVPOUNDS The present invention relates to the preparation of 5-substituted
i m dazol ewoanposnds 5 which have famesyl tranferase inhi incr@pg2/enis vity
and which are also useful as internediates for the preparation of other

I m dazol e conpounds havi ng such activity Oncogenes frequently encode
protein conponents of signal transducti (')]n‘ pat hways which lead to
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cultured cells leads to cellular transformation, characterized by the
ability of cells to growin soft agar and the growth of cells as dense
foci lacking the contact inhibition exhibited by non-transforned cells.
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described i éﬁz§rﬂ§t1c%ﬁ9 gtaf%@ﬁ T&H@s@la%n %Z{}%%Zl%tne residue located in a carboxyl-
terminal tetrapeptide. Therefore, inhibitors of the enzymes that catalyzes this
modification, i.e. farnesyl transferase, will prevent the membrane attachment of p2174%
and block the aberrant growth of ras-transformed tumors. Hence, it is generally
25  accepted in the art that farnesyl transferase inhibitors can be very useful as anticancer
agents for tumors in which ras contributes to transformation.

In WO 97/16443, WO 97/21701, WO 98/40383 and WO 98/49157, there are described
2-quinolone derivatives which exhibit farnesyl transferase inhibiting‘ activity. WO

30  00/39082 describes a class of novel 1,2-annelated quinoline compounds, bearing a
nitrogen- or carbon-linked imidazole, which show farnesyl protein transferase and
geranylgeranyl transferase inhibiting activity. Other quinolone compounds having
farnesyl transferase inhibiting activity are described in WO 00/12498, 00/12499 and
00/47574. A particular compound described in the above-mentioned WO 97/21701,

35 namely (R)-(+)-6-[amino(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-4-(3-
chlorophenyl)-1-methyl-2(1H)-quinolinone, has been found to have very potent activity
against neoplastic diseases and is currently the subject of clinical trials to determine the
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(R -(+)-6-[aniino(4-chlorophenyl) (1-nmethyl-1Himdazol-5-yl)nethyl]-4-(3-
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potent activity against neoplastic diseases and is currently the subject

of clinical trials to determ ne the WD 02f072574 PCT/ EP02/ 02459 -2 extent
of its therapeutic effect against various cancers. The absol ute
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conmpound as sho S'ow 61 ~V/ CL &CK- OH CLNOGC I/ \ | NO(Il)
(111) 15 A%led@]éwvmﬁé@rmﬂa@arrpl e B 1 of the above patent specification,
1-nethyl imdazole in tetrahydrofuran is m xedpth a solution of
n-butyllithiumin a hexane sol vent ;m whi ch 5 added chlorotriethylsilane
(triethylsilyl chloride), foll owed\pg_// aM]qur Nbetr addition of n-butyllithium
in hexane, the resulting nmixture being®conl ed to -78C before the 20
addition of a solution of conpoun FeT ahydrofuran. The reaction

m xture is subsequently broughg-Te® gergt ure, and then hydrol ysed,
extracted with ethyl acetate and the organi ¢ | ayer worked up to obtain the
desired product resulting in a 52%yieldyof the conpound (I111). The latter
conpound can then be converted into

10 The preparation of R115777 is described in W097/21701 by a synthetic route which
includes the key step of introducing the 1-methyl imidazolyl group into a
corresponding 0xo compound as shown below:

Cl -

{an (Im

15
As described in Example B1 of the above patent specification, 1-methyl imidazole in
tetrahydrofuran is mixed with a solution of n-butyllithium in a hexane solvent to which
is added chlorotriethylsilane (triethylsilyl chloride), followed by a further addition of
n-butyllithium in hexane, the resulting mixture being cooled to ~78°C before the

20  addition of a solution of compound (II) in tetrahydrofuran. The reaction mixture is
subsequently brought to room temperature, and then hydrolysed, extracted with ethyl
acetate and the organic layer worked up to obtain the desired product resulting in a
52% yield of the compound (III). The latter compound can then be converted into
R115777 as described in W097/21701.

25



R115777 as described in W97/21701 25 WO 02/ 072574 PCT/ EP02/ 02459 -3 In
order to ensure an econom cal supply of R115777 for devel opnent purposes
and nar kwoig725ah efficient synthetic process for the predamronoeicd
R115777 is required. However, the procedure described in W97/21701 above
for converting conpound (11) to conpound-(111) has a nunber of

di sadvant ages. For exanple, the procedure results in 5 the undesired

formati on ofn erdenforcasys maicagnavisplounplyioh RAAP CH for deyaloniaes perpopesginds

att ?c hgd ]E ontah@tigg,r@i é’fg@ignpsfynh%}ﬁc PRIBSULL AL ;&dh:%tian BSRM%W’Y ig{eqhﬁed.r ing
I nstead O e eslire - posi tilon, .l . n qQrder Q optaln an
economni ¢ pr o@¥EY o e&’fro‘ﬁ‘ilgpe %é%‘iﬂi’egldngv gé%(ﬂj;n ghove for GonEeHAg Fompoud{IRe ¢ he
formation ofo dongpound €HI)tRE aZuntenef dis@ivantags’. PortsXaple; el procsdu, re@i8Ansuch

a reductjon,b a e or.t ercent age points,l10 represents an.inportant
Gest dor af unfiendsvieddpRitiont srE S ARE sPeph S op bR i P Fgfing Be. | n

t he final pattathed to theremaiadglof thdvmokonle esthe Repasidni of-thenidaneieed obtippound.
Th f Bz 1t i i i ! i cess in
Thewor i ts e pdstddn TR 57 3y BREER itih fn oot BIRRELGL oD, |
gas, as thedesiedSosemer, it iFjmporiant ta educedhe {nrmgtion of e unfesited ddeameraancy

t enper at ur eoRg ch@Wedsial Biel Svenkach B ANV EH l?}néay%_@ oF B%b bé!rc@rﬁag’b POMERES ci al

scale in view of the, special,ised equi qrg]e{ﬂt required to perfaorma |arge
scal e pFQ)ce‘éeQr‘“éFméﬁﬁHnE%\?nttQﬁﬂg?ré &lsorthereds pignificaptdpgpaiion ol giheg t o

i nprove t heimfnites irtetfimhpoides, fdrekabpyleitie mSp@cE@glr bik-eidagdle icﬁ\mpﬁundb

ef ficient C 1.Cak. -mann a.c rcial scale. 20.1t 1s.an object
of the presont “Triant 1 OnCa alre pRaSina B p soRmeF fRlaoss SR itV PERS e

pr epar at i onpypphdris wadrp @nd the( fiormytidn efrbutrprpoilamimable) gas msdhe byrproduetd yi el d

of the T or PR1¢RPEURANYBH O (L PlofbSiafculiend BfeRIbAs OFsengesi red 1 somer s
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at least -40C. 30 According to one feature of the present invention

t herefore we provide a process for the . _
20  Itis an object of the present invention to provide a new and improved process for the

preparation of the compound (II) from compound (II) in an improved yield of the
former compound while minimising the formation of undesired isomers and under
conditions which provide economic advantages for operation on a commercial scale.
We have now found that such improvements in yield, impurity profile and commercial

25  ease of operation can be achieved by the use of n-hexyllithium in place of n-
butyllithium and the use of triisobutylsilyl chloride in place of triethylsilyl chloride,
with particularly advantageous results obtained by the use of a temperature of at least
-40°C.

30  According to one feature of the present invention therefore we provide a process for the
preparation of a compound (1II), i.e. 4-(3-chlorophenyl)-6-[(4-chlorophenyl)hydroxy(1-
methyl-1H-imidazol-5-yl)methyl]-1-methyl-2(1H)-quinolinone, and its
pharmaceutically acceptable salts:



preparation of a conmpound (I11), i.e.

4- (3-chl orophenyl ) -6-[ (4-chl or ophenyl ) hydr oxy( 1-

met hyl - 1Hvormeezzsed - 5- yl ) net hyl ] - 1- et hyl - 2( 1H) - qui nol i non@CTaPd2/02459
pharmaceutically acceptable salts: WO 02/072574 PCT/ EP02/ 02459 -4 ct OH
CLI1 / \ I N (Il1l1) which conprises reacting a conpound of formula (I1),
i.e. 6-(4-chlorobenzoyl)-4-(3- chlorophepyl) @t hyl -2 (1 H)-quinolinone :
CL oCLI / NO 5 (lIl> with a C6-8 um conpound,
1-nmet hyl i m dazole and a tri (C4- 6al kyt ide. The C6-8al kyllithium
conpound is preferably a hexyllithig e pd _especially 10

n- hexyl lithium The tri(C4-6aIkyI){!E |

tributylsilyl halide especiallyci tyﬁ3|¢yl hal i de. The silyl
halide is preferably a silyl chloride. The above reaction is generally
carried out at a tenperature of at |least -40C, preferably at |east -20C,
and preferably -5 to +5C especially ab&Ht 0C, the higher 15 tenperatures
providing an_inproved C5-/C2-isoner ratio, i.e. the ratio between the
conpound i nWiisheRmprses Tepetingd spmpoupd of fosmatar (o Heed 6t(4-chinsobeayhde®- of t he
nol ecul e aghlbddPhéM1PLIdth AR (RATLqh#6lifSHE! espondi ng conpound attached at the
C2-position. This 'selectivity at such relatively high tenperatures is
remar kabl e in view of suggestions in the Ilterqgure that the silyl group
is unsuitable as a bl ocking group, due to t 2" to 5 20 position mgration
of 2-(trialkylsilyl)-substituted 5-1ithj o-1-xethylimdazoles (G Shapiro
and M Marzi, Tetrahedron Letters, Vol Jl 34 21, pp 3401-3404, 1993 ; G
Shapiro and B. Gomez-Lor, J. O ganti f V) Vol. 59, pp 5524-5526,
1994). The reaction i s conveni eng N-T™sn et hereal organic

sol vent, for exanple diethyl 25 ether, tert-lbutyl nmethyl ether or nore
preferably tetrahydrofuran. WO 02/ 072574 PCT/ EP02/ 02459

5 I

with a Ce.galkyllithium compound, 1-methylimidazole and a tri(Cy4.¢alkyl)silyl halide.

The Ce.salkyllithium compound is preferably a hexyllithium compound especially
10 n-hexyllithium. The tri(Cs.¢alkyl)silyl halide is preferably a tributylsilyl halide
especially tri-iso-butylsilyl halide. The sily! halide is preferably a silyl chloride.

The above reaction is generally carried out at a temperature of at least —-40°C,
preferably at least —20°C, and preferably -5 to +5°C, especially about 0°C, the higher
15  temperatures providing an improved C5-/C2-isomer ratio, i.e. the ratio between the
compound in which the imidazolyl group is attached to the remainder of the molecule
at the C5-position and the corresponding compound attached at the C2-position. This
selectivity at such relatively high temperatures is remarkable in view of suggestions in
the literature that the silyl group is unsuitable as a blocking group, due to the 2- to 5-
20  position migration of 2-(trialkylsilyl)-substituted 5-lithio-1-methylimidazoles (G.
Shapiro and M. Marzi, Tetrahedron Letters, Vol. 34, No. 21, pp 3401-3404, 1993 ; G.
Shapiro and B. Gomez-Lor, J. Organic Chemistry, Vol. 59, pp 5524-5526, 1994).

The reaction is conveniently effected in an ethereal organic solvent, for example diethyl
25  ether, tert-butyl methyl ether or more preferably tetrahydrofuran.



-5 1n nore detail, the reaction may be conveniently effected by initially
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as described below.

20  Thus, for example the compound of formula (III) can be chlorinated to form the
following compound of formula (IV), i.e. 4-(3-chlorophenyl)-6-[chloro-(4-
chlorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-1-methyl-2(1H)-quinolinone:

Cl

av)

25
The above chlorination reaction can be effected for example by treatment of the
compound of formula (III) with thionyl chloride or phosphorus trichloride, in an inert
solvent, e.g. toluene, N,N-dimethylacetamide or, more preferably,
N,N-dimethylimidazolidinone, for example at a temperature of from 0°C to the reflux

30  temperature of the reaction mixture, preferably at room temperature. The chloro
compound of formula (IV) can then be treated, conveniently in situ without the need to
isolate the compound, with an aminating agent to form the following amino compound



conmpound of forrmula (IV) can then be treated, conveniently in situ w thout
the need to isolate the conpound, with an am nating agent to formthe

f ol | owi ngwermmsconpound WO 02/ 072574 PCT/ EP02/ 02459 -6 @CTifEPOId489 (V),
i.e. 6-[am no(4-chlorophenyl)(1-nethyl-IHimdazol-5-yl)nmethyl]-4-

(3-chl orophenyl) - 1- et hyl - 2( 1H) - qui nol i Mdne: CI N'N~NH2 C1 1\ 1 NO
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addition of water, resulting in preget o of conpound (V) which can
then be filtered, washed wth waf and Led.The conmpound of fornmula (V)
is obtained in an unresol ved fofim I5 and can)be®separated into its
constituent enantioners in conventional manner, for exanple by treatnent
with a chiral acid to formthe respective diastereoneric salts which can

t hen be separated and the salt having tdwe desired R-configuration converted
to the correspondi ng R115777 parent conpound. Thus for exanple, the
conpound can be reacted with L-(-)-dibenzoyl tartaric acid (DBTA) to form
the di adt erEwsramingtiqnaieaqtionesap besanyenigitlytefieated by treatananit phthg compeund of
preferably ReHSAUY AP T EH: ¥ ladBlutib of ShMohfAan aGuittidle 66vedt;r) R115777
which is then i fied hy_ recr .st%lllsatloln ftrom t hanol . The above
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N,N-dimethylimidazolidinone, the resulting compound is isolated by the addition of
water, resulting in precipitation of compound (V) which can then be filtered, washed
with water and dried.The compound of formula (V) is obtained in an unresolved form

15  and can be separated into its constituent enantiomers in conventional manner, for
example by treatment with a chiral acid to form the respective diastereomeric salts
which can then be separated and the salt having the desired R-configuration converted
to the corresponding R115777 parent compound. Thus for example, the compound can
be reacted with L-(-)-dibenzoyl tartaric acid (DBTA) to form the diastereomeric tartrate

20  salt which is treated with a base, preferably aqueous ammonium hydroxide, to form the
crude (R)-(+) R115777 which is then purified by recrystallisation from ethanol. The
above intermediate tartrate salt, i.e. R-(-)-6-[amino(4-chlorophenyl)(1-methyl-1H-
imidazol-5-yl)methyl]-4-(3-chlorophenyl)-1-methyl-2(1H)-quinolinone [R-(R* R*)]-
2,3-bis(benzoyloxy)butanedioate (2:3), is a new compound and represents a further

25  feature of the invention. The resulting (R)-(+) R115777 can be used for the therapeutic
treatment of cancers as described in WO 97/21701.The starting compound of formula
(I), which is employed in the process according to the invention, can be prepared as
described in WO 97/21701.

30  The following Examples illustrate the present invention.



treatnment of cancers as described in WO 97/21701. The starting conpound of
formula (11), which is enployed in the process according to the invention,
can be prwpae®wsas described in WO 97/21701. 30 The fol | eeTmEpoEsanpl es
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addi ti on wadditt@pabktpibetweed € EhahdlICC (Abme preatpitiatiomoccurdtd). A&ercadditiony xt ur e
was stirred f o I dded
Lo the reachaichbn aiiiké s RRINRGRLS ey, yiife cosfhgflo ko8 ga

acid. The nickehydolysan vaeidded e 26122 6 016(64 chlpgolanzeyled-Bohlgoplisnyb- 1 The

| ayers wer em’é Q@ltfﬁdqtﬁﬁtﬂlrfohé (&fn%ﬂh& (TPYGV6ABRBRY a¥l btkrtPurdfl dsoNBbE! - 64
n  wat er an;il % 8&1 5%vvere ad iieﬁi?othe orIgach er which
was stit¥ed ?ISFOII‘UHBW s a¢ded 1g;the feagtigniaixtyre, whilerihe tgmperaty i°8t ed
and the or gankept batyeen eifm:arai 0°4 Adten ndidtion elmhmchqwmﬁmmavasxsuﬁrbdi forgs551. 08

g of a bro 6 ¥ °
4- (3-chl or &té ‘g‘? 2 cﬁ %Po%hlezgy %’%t%rxvg//a(s adde(%ﬁ) tfle ?_?_Ctlon azo 5.

yl ) met hyl ] - Imeﬁ;vwlze( mumfnm 6 mdnéaqetio apiduhlse nmxtyre W8, thervbapiesl td#0°Q5 The
product Ca“a%tfr&ﬁ'fait @Hoﬁi’s arﬁehlﬁ yét§ %Féjdéb%teﬁ%ﬁh't axﬁ@ PURr whiied W4 | ng

roduct was anal u5|n the follow ng conditions:
P ml water y& ml Water anc(i: 7.8 ml aqueous NaOH 50% v%ere added to the organic layer

which was stirred for 1 hour at ambient temperature. The layers were separated and the

dry

organic layer concentrated under reduced pressure, yielding 51.08 g of a brown oil
(46.6 wt% 4-(3-chlorophenyl)-6-[(4-chlorophenyDhydroxy(1-methyl-1H-imidazol-5-
yl)methyl]-1-methyl-2(1H)-quinolinone (compound III); 75.6 % yield).

25
The product can be isolated via the procedures mentioned above. The resulting product
was analysed by hplc using the following conditions:-

Column: Hypersil C18-BD 3um, 100mm x 4 mm (i.d.)
30 '
. Mobile phase:
Solvent A: 0.5% NH;OAc
Solvent B: CH;CN

Gradient:
35 Time %A %B
0 100 0O

15 0 100
18 0 100



Col um: Hypersil C18-BD 3m 100mmx 4 mm (i.d.) 30 Mobile phase: Sol vent
A: 0. 5% NH4QOAc Solvent B: CH3CN Gadient: 35 Tine A %8 O 100 0 15 O
100 18 Owo0Q/0vs792/ 072574 PCT/ EP02/ 02459 -8- 19 100 0 2¥CI(POD024B®t ect or:
W 254nm Solvent: DMF 5 The product was_found to have a C5:C2 rati o of
99.8:0.2. In contrast using n- butyIIithﬁun1|n pl ace of n-hexyllithium
triethylsilﬁh Chlﬁéldg in place of tri-iso- butylsilyl chloride and
conducti ng # es -70C, i.e. generally in accordance wth prior
art proceduf8ds dﬂ@@us@ed above, the resulting product had a C5:C2 ratio of

95:5, a si g@;e{é ggwmﬁrence in comrercial ternms. 10 Preparation of

conpound (| reaction vessel was charged with 105 4 g of
4- (13- chl or ofhbiegt: PME[ (4- chl or ophenyl ) hydr oxy( 1- net hyl - _ _
B i m dazol - py &;}Jﬂﬁamis] fou&d mw 'a és( éz 'fﬁuo &199@4) Qnﬁﬁ%nt}xgr%ﬁ%' oric acid

sal t (conpound (I |)and 40 15 di met hyl 1 m dazo one added at

22C. The i Rebwiyl %@nm aqeeef Wh@ﬁ’r“éﬁh!é%% trighylstlyl chiqrisieds pisce 9bE-BAd bocane
honogeneous buikil}l ¢Hlorede atnhlc@ﬂ&ﬁctﬁ@tmpﬂees\é/as-m@q% gm 1yl# adtdidime to the

reacti on m xt re the reactigon te rature risin 40C. _After
d ton of Vidkerionad ppcediies ARaisSed v obt risbinbredElheEe i B of om aoc
to 22C and9§15|,aslgdlﬂk:mtchﬁﬁﬂsremdmlmmmﬂahenhﬁtter tenperature to provide a

sol utioabof 4-(3 20
e

chl orophenyl ) -6-[ chl oro- (4-chl orophenyl ) (1- et hyl -1 Hi m dazol - 5-yl ) net hyl ] -
1- Preparation of compound (IV)

A 1 liter reaction vessel was charged with 105.4 g of 4-(3-chlorophenyl)-6-[(4-
chlorophenyl)hydroxy(1-methyl-1H-imidazol-5-yl)methyl]-1-methyl-2(1H)-
quinolinone hydrochloric acid salt (compound (IIl)and 400 ml of N,N-

15  dimethylimidazolidinone added at 22°C. The mixture was stirred vigorously for 15
minutes at 22°C and became homogeneous. 32.1 ml of thionyl chloride was added over
10 minutes to the reaction mixture, the reaction temperature rising from 22°C to 40°C.
After addition of the thionyl chloride, the reaction mixture was cooled from 40°C to
22°C and stirred for three hours at the latter temperature to provide a solution of 4-(3-

20  chlorophenyl)-6-[chloro-(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)methyl]-1-
methyl-2(1H)-quinolinone (compound (IV).

Preparation of unresolved compound (I)

25 429 ml of ammonia in methanol 7N was cooled to 5°C in a 3 liter reaction vessel and
the solution of compound (IV), obtained in the previous stage, added, while stirring,
over 10 minutes, with an exothermic reaction, the temperature rising from 5°C to 37°C.
After the addition was complete, the reaction mixture was cooled to 22°C and stirred
for 20 hours. 1000ml of water was then added over 20 minutes, the addition being

30  slightly exothermic so the reaction mixture was cooled to keep the temperature below
30°C. The mixture was then stirred for 22 hours at 22°C, the resulting precipitate
filtered off and the precipitate washed three times with 100ml of water to provide a
yield of 70-75% of 6-[amino(4-chlorophenyl)-1-methyl-1H-imidazol-5-ylmethyl]-4-(3-
chlorophenyl)-1-methyl-2(1H)-quinolinone.

35



met hyl - 2( 1H) - qui nol i none (conpound (1V). Preparation of unresol ved conpound
(I) 25 429 m of ammonia in nethanol 7N was cooled to 5Cin a 3 liter
reacti on wesgmb2sand the solution of compound (IV), obtai ped/EPa2/01389

previ ous stage, added, while stirring, ver 10 m nutes, with an exothermc
reaction, the tenperature rising from5Cto 37C. After the addition was
conpl ete, vg (—iactl n mxtg was cooled to 22C and stirred for 20 hours.
1000m of efsg KEPor e( over 20 m nutes, the addition being 30
slightly exothermc so the reaction m xture was cooled to keep the
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the resulting precipit ecliprtate three

times with m@bv&rlféﬂm@ﬁzekwarq@tM]rﬁ@ éhlosqpéﬁwlbﬂ-m@hwl%w -quinolinone and

6- [ am ng( 4- 30*1'10g epﬂf{r)yalbeﬁlzn fafitic hditi hmneﬁfcﬁhteﬁzd()ﬁﬁtohx&dtoﬁ’e Waadded
chl or ophenyl ) - - 2(1H) - qui nol i none, 574 PCT/ P02/ 02459

-9- Resol ut%neﬁhf‘olfea Bre@tlgre%ylgﬂroyslm f%}o F%%?ﬁ %ﬁgﬁ&@m\ﬁég WREr ged
W t E I14I6 I—E \gngﬁ was Eéﬁmbdlfﬁ@(lﬂltlﬁ)b%‘r@dgwﬁwﬂ?) Vel )z(rﬂrate salt product (obta?]ned fr20m previous I
net - i m dazol -5- -4-, ui nol i no
et B RS et anidheribRa g AT pRRe I Ol fechigi 1Ot
acet one wasvaditededofl and therpeemipitatnwas washed twiderwidd? ving of auesing ahdthel 0

t t b he final
[“aPt‘rSfe""s;ﬁtg&gﬁ%%%%“@%ﬁﬁ%@aq?rlg%%‘@ﬁ%i*@ﬁﬁ% 4’% CrfdSndh A0S L e
t hen stirragethyrl Ii-zmmplsial)n@ﬂrzll—%&cmemh@mﬂb ﬁn@bylpﬁ( H@ gumwagonre. [Reer ed

of f and t hqrPIREG}-RiLEE@eHRYINGTRthetiitheg2Wht h 75 nl of acetone and the 10
product dried at 50C |€r? vacud(g@to yield 11?)7g of

R-(-)-6-[am no(4-chl orophenyl) (1-
met hyl - | H idd o3y ef&hgpimiatmflsiagéaléhcbsﬂmlahhmiwae dtirveet floy [15 AGdidps arui nol i no

R (R*, th
br otuct ot fé’iélgiefgﬁﬂ%' R ARAGROG B ARG ROl iscadlla obr dinflufly, 2
22C. 12.0 randdepreastionamixdurggiimedifor drhopnpiidh Gy Hobwl wetenaas addpddver 9 2
mnutes, apgufelqr IPeCiddORe Hixdut H%:aﬁ:%i'té E&'R:xfa% shrrB@W refilix £2 G holPOrHd Wat er

was added over. 10 . mnutes at 25C a e mXx eat e refl ux_ and
stirred at FfiPnoirwre yapHign coqiﬁgto f%gcﬂcnidéﬁrrﬁsaf? L}r@%%att%ﬁ% Hygredugto 20c
and stirredvdsdilteidl, hashal tatice2ith 8 Tilevansraaidalried WaS090 mhatsio yeladned7tgm ce
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chlorophenyl)-1-methyl-2(1H)-quinolinone (compound (I)).

Purification of compound (I)
265 ml of ethanol was added to 19.9g of compound (I), obtained as described in the

25  previous stage, and the mixture warmed while stirring to reflux temperature (78°C) and
then stirred at reflux temperature for 15 minutes before cooling the solution to 75°C.
1.0 g of activated carbon (Norit A Supra) was then added to the mixture which was
stirred at reflux temperature for 1 hour, filtered while warm and the filter then washed
with 20 m! warm ethanol. The filtrate and wash solvent were combined (the product

30  spontaneously crystallizes at 48°C), and the mixture warmed to reflux temperature and
concentrated by removing 203 ml of ethanol. The resulting suspension was cooled to
22°C, stirred for 18 hours at 22°C, cooled to 2°C and stirred for 5 more hours at 2°C.
The precipitate was filtered and washed with 4 ml ethanol and the product dried at
50°C in vacuo to yield 17.25 g of purified compound (I) which complies with the

35  infrared spectrum of reference material.
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(R -(+)-6-[am no(4-chl oro-phenyl) (1-nmethyl -1 Himdazol-5-yl)nethyl]-4-(3-
chl or ophewglopa72874ret hyl - 2( 1H) - qui nol i none (conpound (1)) . PRarEPb2/cAt9 on of
compound (1) 265 m of ethanol was addedpto 19.9g of compound (1), obtained
as described in the 25 previous stage, and the m xture warned while
stirring tag~f ux tenperature (78C) and then stirred at refl ux
tenperature Tor 15 minutes before cooling the solution to 75C. 1.0 g of
activated carbon (Norit A Supra) was then added to the m xture which was
stirred at ye r L he
filter t henI vé? %g&ﬂﬁ%@ﬁrgﬁﬁatf%(}f# Jg'?dlg(ﬁgf)hé% @?( ?‘gftg%w%ﬁ \?X‘gg}ﬁysol vent

wer e conbi nedugthiflHigudazel- éfyl)ﬁft?gﬁ’tl]a}fé‘%ﬁﬁlﬂlsz(%%%mm%é QtanﬁlS@) and t he

nlxtureswarm?hﬁﬂmaﬁmbﬂguk@qﬁgmaggge and concentrated by renoving 203 ni
of et hanol resul ting suspension was cooled to 22C, stirred for 18

hours at 22C, cooled to 2C and stirred for 5 nore hours at 2C. The
precipitate was filtered and washed V\FFH“4 tcﬁanol and the product dried
at 50C in vacuo to yield 17.25 g of-pw onpound (1) which conplies
with the 35 infrared spectrum of refer it erial. WO 02/072574

PCT/ EPO2/ 02459 -10- Clains 1. Ap te preparation of

4- (3-chl orophenyl ) -6-[ (4-chl or ophe hy o
met hyl - 1Hi mi dazol - 5-yl ) et hyl ] - 1- net hyl - 2(1I-||)-qU| nolinone (Il11) and its 5
pharmaceutical ly acceptable salts: G "INOH / G I / \ | NOC(III)

whi ch conprises reacting
6- (4- chl or obenzoyl ) - 4- (3- chl orophenyl ) - -8 et hyl -2(1H) - quinolinone (I11): 10
c O which comprises reacting 6-(4-chlorobenzoyl)-4-(3-chlorophenyl)-1-methyl-2(1H)-

quinolinone (II):

10
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an
with a Ce salkyllithium compound, 1-methylimidazole and a tri(Cs.¢alkyl)silyl
halide.
15
2. A process as claimed in claim 1 in which the Cg.galkyllithium compound is a
hexyllithium compound.
3. A process as claimed in claim 2 in which the hexyllithium compound is
20 n-hexyllithium.

4. A process as claimed in any of the preceding claims in which the
tri(Cs.¢alkyl)silyl halide is a tributylsilyl halide.

25 5. A process as claimed in claim 4 in which the tributylsilyl halide is a
tri-iso-butylsilyl halide.



Cl "O/ NOwth a C6_8alkyllithiumconpound, 1-nethylim dazole and a

tri (C4_6alkyl)silyl halide. 15 2. A process as clainmed in claiml in which
t he C6_8awkyklorzsm um conpound is a hexyllithium conmpoundPC3/EPR/M46LESS as
claimed in claim2 in which the hexyllifhi umconpound is 20
n-hexyllithium 4. A process as clainmed in any of the preceding clains in

whi ch the ¢ (efla Klaliitd il an) 3 kiftorbceath ol dikibH lxkﬁﬁ% eghalide. 25 5. A

process as cl ai In claim4 utyl si halldels a
tri-iso-butyl ﬁ@yJGalkﬂDﬁilb’éhalm1@2%@7:25471113/ peiiy] éﬁeg¢@2459 -11 6. A process as
claimed in any of the preceding cI ainms in V\:hl ch the tri(C4-6alkyl)silyl

halide is tr| C4- 6al k Iyl | oride. A pr.oces s claingd in any of
t he precedi érQFehsé ap H%R%\?‘L Pi@ F@d&?‘?eg’r?gl‘%m I’éf’&é“j’[tgﬁf% U Benper at ur e
of at | east éﬂ&te@ataétempemsmstleésmm.l nclaim7 in which the reaction
is effected at a tenperature of at |least -20C. 10 9. A process as clai ned
inclaim8 in which the reaction is effected at a tenperature of -51to
+5C. 10. A &r dcpmsesa:as claemerkin dlaimehip valfich the rpactiveds effiectddeat metnperatire bf t he
resul ting é&él) i s subsequently used as internediate for the
preparation O?Pl?%? 8

6- [ am no( 4-chl or o- phenyl)(l nmet hyl - 1H- i m dazol -5-yl)nethyl ]-4-(3

chl or oploenyd,) AlpraBdshwb clhirhdd icifmi @l Wi the reaction is effected at a temperature of
-5 to +5°C.

10. A process as claimed in any of the preceding claims in which the resulting
compound (ITI) is subsequently used as intermediate for the preparation of (R)-(+)-
15 6-[amino(4-chloro-phenyl)(1-methyl-1H-imidazol-5-yl)methyl]-4-(3-
chlorophenyl)-1-methyl-2(1H)-quinolinone.



