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di scl osed are conpositions containing sai'd novel conpounds,

met hods of using the mentioned conpounds:to treat the mentioned disorders.
The | aevorotatory conpounds of formula (1) are useful for the manufacture
of a medicanment for treating epithelial disorders. Further the present

i nvention provides net hocgNgNmmmmmnEe{s)Wconpounds The
novel comnpounds subject to the present invention are the laevorotatory

i somer of the conpound I'1arozole and the pharnmaceutically acceptable acid
addition salts thereof. Liarozole is a racemc mxture, i.e. a mxture of
its optical isonmers, and is specifically nmentioned as conpound 28 in
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). [87] @) are useful for the manufacture of a medicament for treating eplthehal disorders
Further the present invention provides methods of preparing the present novel
compounds.

The novel compounds subject to the present invention are the laevorotatory isomer of the
20 . compound liarozole and the pharmaceutically acceptable acid addition salts thereof..

Liarozole is a racemic mixture, i.e. a mixture of its optical isomers, and is specifically
. mentioned as compound 28 in EP-0,371,559. Said patent application mentions the use
of compounds like liarozole in the treatment of epithelial disorders. EP-0,260,744
25  describes the use of compounds like liarozole for inhibiting or lowering androgen
formation. Whereas EP-0,371,559 and EP-0,260,744 recognize that compounds like
. liarozole have stereochemically isomeric forms, no example of an enannomencally pure
form is given of Liarozole.

30 Chemically liarozole is (+)-5-[3-chlorophenyl]- lﬂ-umdazol-l-ylmethyll -1H-benz-

imidazole, and is represented by formula (I). As can be seen from the chemical structure,
liarozole has one stereogenic center (indicated with an asterisk in formula (I)).
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The subject of this invention is the enantiomerically pure laevorotatory isomer or
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~of this invention is the enantionerically pure .}ha ﬁas%tegarl% laced
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I .e. they have the ability to rotate the pjhane of plane-polarized light. In
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| e¥S of .t he ot her enanti oner I't should be noted that optical rotation of
chem cal substances is dependent upon experinental paraneters. The val ues
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(-)-liarozol e then the S|gn of the optical rotation of the base formis
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. 25 It should be noted that optical rotation of chemical substances is dependent upon
experimental parameters. The values shown in the experimental part hereinunder are
~ specific rotations and the expetimentél conditions such as temperature, the wavelength of
the plane polarized light used, the solvent as well as the concentration of the sample are
indicated in the conventional way. The optical rotation may vary (it may even change
30 s:gn') when for instance an acid addition salt is formed. When reference is made to the
laevorotatm'y isomer of liarozole or (-)-liarozole then the sign of the optical rotation of

 the base form is intended under the given experimental conditions shown hereinunder.

It should also be noted that when a chemical reaction dees not involve the stereocenter
35  then the absolute conﬁgumﬁon of said stereocenter remains the same, although the |
optical rotation of the compound which results from said chemical reaction may be
- different or even have an opposite sign. Hence, in order to avoid confusion, the.
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different or even have an opposite sign. .Hence, in order Tﬂxﬁsﬂe%ﬁifagBeenRe laced -
conf usi on, the R ace

sintermedi ate with the same absol ute conflguratlon of the f’iﬂggm u”m
~ the desired enantioner of the final product wll be desig

prefix (A) before the reference number. Bhe phar maceutical ly accept abl e
acid addition salts as nentioned herei nabove are neant to conprise the

t her apeut i cal; i Gt damiel dbsalGied aﬂgxﬁﬁmmsmmrmmﬁm
comnds o Pt ?@%ﬁgﬁbﬁﬁgggg&: S B erofbO BB e tBheiohel”,

obt ai ned by tenartioney
acids, for exppes, hydrohalic acids, e.g. hydrochloric, hydrobromc and
thelike; sulfuric acid; nitric acid; phosphoric acid andthellke or _
organic acids, for exarrpl e, acetic, propanoic, hydroxyaceti.c, _

2- hydr oxy$r opmepharmatentically agreptable, acidtatidition salfs@s mengpredderenabove, g neagt 19 ¢

(Z) - 2- but ened] i c. %ﬁ%ﬂ@ﬁﬁﬁ@r“ﬁwﬁ%@m‘y Mﬂtsﬂﬁmlvﬂmh the compounds

2, 3-di hydrox ﬂé propanet ri car
met hanesul fomfconmﬂmdhmsubbamfm a Jasier.can qogveniently 'é??é‘gﬁld?eol?ﬁsﬁ,

cyel ohexanes Yt gy ol RYSRANDSAPhEinofsh ié‘d&i?iszfohﬁ nwmancaomsmg
verse a

| i ke acids

or m.can econ erted . treﬁ :ﬁ %pr |
alkali into tm@mcbmm@mmmeh@m 3cids QLK Aci éﬂﬁ) 4 fe
nydrates jgnd lfl%x&e&{gaﬁg%lhk %réﬁﬁﬂﬂif e, bétiv) pidpen diomwwmceﬂc %'ydmm(dp)m‘afﬁ .
able to form orns ar.e. e “Biichet N -
I i ke.  Pref MWW%F&E@B’E Qif 4 WMF&B%&"%&GS@ %Wh%??c acrd
I *( E) - I 2- Eut(ga{bédnihyaroﬁyblflanedllﬁe,gﬂﬂ-dihyﬂrmqhumhedlmco%hsdmwtm.éspwmmﬁ7g4
i a¥ozol e have ext ensi.vel y .desc Em
Enant i oner i cad %‘E‘E“ UG 5?3‘1“83‘#351% T suﬂ'o@z %ﬁé& z?is&lf&ﬁ@
enanti oner i C%ﬂclbhﬁmsulﬂmﬁc,rﬁetiy«kbmyhtnm,rkmi‘mﬁbhyﬁm&yl{en)ﬂole Fﬂ“} Ik acidsyi ¢
acid or %Sf un tﬁv%?s%{y 1€ Sd1Yn \cin bl €5fvatted b trkdtment with alkali into the free base form.
The term addition salt also comprises the hydrates and solvent addition forms which the
compounds of formula () are able to form. Examples of such forms are e.g. hydrates,
alcoholates and the like. ' '

20 Prefenéd pharmaceutically acceptable acids are hydrochioric acid and (E)-2-butenedioic
acid.

_ General preparation of structures including liarozole have been extenSively described in
’ EP-0,371,559 and EP—0,260,744. .

Enantiomerically pure (-)-liarozole may be prepared by reacting an enantiomerically pure

intermediate diamine of formula (A)-(II)_ with formic acid ora funcﬁonal derivative
thereof. ' '

Cl -
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Said functional derivative of formic acid is meant to comprise the halide, anhydride, |
amide and ester, including the ortho and imino ester form thereof. Also




paid functional derivative of formc acid is nmeant to conprise the halide,
‘anhydride, amide and ester, including the ortho and imno “This Shact Hag Pﬂ“RePlaced
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m xture of 2- pyﬁ:{none and water is used. The{a Ni 0 of water/2-propanone by
[

vqurre may var P\m1/10to 1/2. Preferred r of said ratiois 1/5 to
The fract™™NOnal gl | i zations are su rringg out beI ow room '

terrper at ur beI ow 5[err]C
Ty Rass

(@-m - o

The desired enantiomer of the intermediate of formula (A)-(IIY) can be prepared by
fractional crystallizaﬁon'of a racemic mixture of the intermediate of formula (III) with an

15  enantiomerically pure chiral acid. Preferred chiral acid for the above fractional
crystallization is 7.7-dimethyl-2-oxobicyclo{2.2. 1]heptane-1-methanesulfonic acid (i.e.
10-camphorsu1fenic acid).

Appropriate solvents for carrying out said fractional crystalhzauon are water; ketones,
' 20 e.g. 2-propane, 2-butanone; alcohols, e.g. methanol, ethanol, 2-propanol. Mixtures of

ketones and water are very suitable for the above fractional crystalhzauon Preferably a

mixture of 2-propanone and water is used.

The ratio of water/2-propanone by volume may vary from 1/10 to 1/2. Preferred range

of said ratio is 1/5 to 1/3.

 The ﬁ'acﬁor\al crystallizations are suitably carried out below room temperature, preferably
below 5°C.

It was also found that the subsequent reaction step can be carned out wrthout any
30  appreciable racemization.

Alternatively the (-)-isomer of the compound of formula (T) may be prepared by cyclmng
an intermediate of formula (A)-(IV) followmg proeedures as descnbed above for the

dn.




W t hout any appreciable racem zation. ‘Alternatively the (-)
sconmpound of formula (I) may be prepared by cyclizing an inter
formula (A)-(1V) follow ng procedures as described above for

m/as al so found that the subsequent reaction step can be Cﬂi‘iﬁecj ﬁ faced

-5- - cyclization of internediates of fsormula (A)-(I1) and desul furati ng
t he thus obtai ned intermediate of formula (A)-(V). In formulas (A)-(1V)
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The intermediates of formula (A)-(IV) may be prepared by reacting an intermediate of
10  formula (A)-(VI) with a reagent of formula (VID), alkylating the thus formed thiourea
derivative of formula (A)-(VI[DI subsequently cyclizing the intermediate of formula (A)-
(IX), and reducing the nitro group of the intermediate (A)-(X). In the formulas (VID),
(A)-(VIID), (A)-(IX) and (A)-(X) R represents Cj_galkyl as defined hereinabove.
N R
NH-C—NH-CH;,-CH

) . S=C-N-CHz-CH(0R)2 . I NH; “OR
Q_CH_QE VI an—@EN% |

| (A)-(VIID)
(A)-(VD S_R /OR | _ | '
NH-C—N—CHz—CH ' [{I &
Yooy ifqw
- CH CH .
Q L,
(A)-(IX) - S A
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The enantiomerically pure intermediate of formula (A)-(VI) can be prepared by art-
known resolution techniques, e.g. by chromatography using chiral stationary phases or

&




A-(1V). The enantionerically pure internedi ate of f or nTHisBhéetHas(Békn RepAL

" be prepared by art- known resol ution technlques e.g. by ch '
- USi ng chiral stationary phases or . n mj
-6- - by formng diastereoneric corrpounds such as fornming an a o

enantionerically pure chiral acid, e. [err]-hydroxybenzeneacetic acid
(mandelic acid), or by forn1ng dlasteﬁéonerlc salt forns using
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‘lead to ppg SiasitreBEAE §4it fofmé Mngémﬂ&neﬁcamglﬂmdmmm arozol e has
al so been shomm 0o be a potent inhibitor of androgen biosynthesis.

Preclinical and clinical studies are ongoing showng the utility of :
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phar maceutlinical|studiesappongoing showmgauquuhwmf leiim theifield ofancologyand he

prese{ﬁ noaé‘%mtés is based on their useful property to delay thé.catabolism
| nol u

' as, all-trans- retinoic acid, 13-cis-retinoic acid and
their derivatives. The | atter results in nore sustained / higher tissue
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sanme ef f epbssitie irf the ﬁi:ld‘tjfloticmlogﬂy by adminiftéringenantimneritally pute (-)¢liaredolear ozol e
can be Especially (-)-liarozole may be used to treat prostate cancers.

The use of (-)-liarozole and its pharmaceutically acceptable acid addition salts in the
method of the present invention is based on their useful property to delay the catabolism
of retinoids, such as, all-trans-retinoic acid, 13-cis-retinoic acid and their derivatives.

20 The latter results in more sustained / higher tissue concentrations of retinoids and
improved control of differentiation and growth of various cell types. This action of
(-)-liarozole is also called retinoic mimetic activity because administering (-)-liarozole
causes the same effect as if retinoid would be administered. As such, (-)-liarozole can be

® used to control the rate of growth and differentiation of normal, preneoplastic and
25  neoplastic epithelial cells.

(-)-Liarozole and its pharmaceutically acceptable acid addition salts is therefore useful in
a method of treating disorders which are characterized by an increased proliferation
and/or abnormal differentiation of epithelial cells. (-)-Liarozole shows activity on cells of
30  which the growth and differentiation is not substantially mediated by or insensitive to the
actions of androgens or estrogens, in particular on cells of which the growth and
differentiation is sensitive to the actions of retinoids. (-) -Liarozole is particularly useful
" in the treatment of tumors like head- and neck tumiors, lung tumors , breast tumors,
uterine cervix tumors, gastrointestinal tract tumors, skin tumors, bladder tumors and
35  prostate tumars. (-)-Liarozole and its pharmaceutically acceptable acid addition salts is
useful for the manufacture of a medicament for treating epithelial tumors. "
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included are solid form preparations which are intended to be converted, shortly before
use, to liquid form preparations. In the compositons suitable for percutaneous

30 administration, the carrier optionally comprises a penetration enhancing agent and/or a
suitable wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not introduce a significant deleterious effect on the skin.

* As appropriate compositions for topical application there may be cited all compositions
usually employed for topically administering drugs, e.g., creams, gellies, dressings,
3 shampoos, tinctures, pastes, ointments, salves, powders, liquid or seml-hquld
formulation and the like. Application of said compositions may be by aerosol e.g. witha
propell_ent such as nitrogen carbon dioxide, a freon, or without a propellent such as a
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wi thout a pggh é&éugdﬁs ift 6sagé fini® form for ease of admmstrauon and umfonmty of dosage.
-8- punp spra otlon or .a sem's uc E’% ckene
ernit e s g8 TG SPesJEAGRTiOn AN ClpmS e Sa 10 BRISRLF ons,

conposi tion
sem sol d COHR@I&&'MS@&N&aﬁ%nﬁﬁ’y‘&&ges,‘é&é}ﬁﬂﬁtcdﬁmga pcletenained quatitgnt s

and the |ike: vm,ll con eni ent | be u ed It LS especi advant.a equs to
formul ate tREACHVE ?'}8 M“?"I%ﬁ@l g hl'i
f orm f 010 eatr requirdp hméceﬁdabcardad Exmxfphsﬁtgctxﬁosagnsnmdommsmewnl t form

i scr eat ie“uhpee'y e e aPeft) ek s e ks WARI sclable

,edet er m nemluqommn suspenﬂbnsameaspmnfnig,rtehleapmnw and the tikle,tandsegrdgared t he
aesired the&ﬁ@‘fﬂ% F'%H ect in association with the required pharnaceutical
S

agropri ate liquid carriers, suspendl ng agents and the |ike AR% OCH. Bee
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| otions. Sahikrél}iian am&mglempldqeﬂudmhtmmmeﬁxmgleedf suctr: |
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further aspect of t ewlﬁﬂ{‘/eﬁth‘?{osn t?}sere are provided parti cuI ar

pharmaceutical or cosnetical conpositions which conprise an inert carrier,

ai ef f ect i Vin 2 REtHeF aspect of the inbeétition Hheze mmmwmbhmmww m t her eof
d a fective, unt of aFHC&IInOIC ac.leﬁaderlv&.tlvethere or a
stereoc mEﬁ’f‘PﬁF"gﬂ‘?ﬂWﬁ catrier, an eriecuve amount O
(-)-liarozole or an acid addition saltfonnthcreofandaneffecuve amount of a retinoic
acid, a derivative thereof or a stereochemically isomeric form thereof.

 Itcanbe demonstrated that the retinoic acids and the derivatives thereof, in particular
30 retinol, and (-)-liarozole actin a synergistic manner. Indeed, the combined effect of both

' substances is greater than the sum of their xespecuve effects when administered -
separately. The above described retinoic acid containing compositions are particularly
useful for treating acne or for retarding the effects of aging of the skin and generally
improve the quality of the skin, particularly human facial skin. A pharmaceutical or

35  cosmetical composition containing retinoic acid or a derivative thereof as the active -

ingredient in intimate admixture with a dermatologically acceptable carrier can be
prepared according to conventional compounding techniques, such as those known for
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certain or ' | Sl dnal, B @RfioR andon

Wcous pinaceabit el bRl Hives dnlaBersdhal BEIRAL R pendifoRtand
agent s t hat reinainence of the metivepgerts inthe skdnand  renmi nence of the active
agents i'n the skin. Experinental part. A. Preparation of the
intermedi ates _ Exanple 1 a) A mxture of  (4-am no-3-nitrophenyl) '
( 3- chl otophExperimenaldaine (50 g), formanide (375 m) and formic acid (63 -

m) was stip\[%@'@ﬁkmaaﬁmiaﬁg hours. After cooling, the m xture was
poured on icge. precipitate was filtered off and dried, yielding 55 g
(99. 4% of é)@-ﬂ&lﬁll am no- 3- ni tropheny1) (3-chl orophenyl)nethyl]fornani de
(interm ) A mitthreAf (@-amine3-aitrophemyl)echitroplienyl)psthanong (50 poamigei c

o' 2 o o BRET 8 e ot e sl 17
yi el di n20 51 the mﬁcm%asmwonimmmeqiﬂxa@mw& ﬁltered off and dried, yielding 55. g o
D N B R e By e e e
intermedi atd){2) (43 g) in tetrahydrofuran (400 m) and stirred at room
emec 1o Gl ienetmbnic o goymemisen sl Gaup o e i
&y added, Repropnal (Aot} veasystippd And pefiuged ford hafion 3:“?2?#‘&“% tEficied Vs
25 filtered off and dried in vacuo, yielding 51 g (97.8%) of (+)-4-amino-e-(3-chloro-
phenyi)-3~niuobenzenemethanamine monohydrochloride; mp. 263°C (interm. 2). |
c) N.N-diethylethanamine (13.8 g) was added to a solution of intermediate (2) (43 g) in '
tetrahydrofuran (400 ml) and stirred at room temperature. (R)-(-)-a-hydroxy-
benzeneacetic acid (20.8 g) was added. A solution of 1-hydroxybenzotriazole (2229
30  in tetrahydrofuran (200 ml) was added, followed by a solution of N.N -methanetetrayl-
biscyclohexanamine (33.9 g) in dichloromethane (300 ml). The reaction mixture was
stirred for 2 hours at room temperature. Dichloromethane (400 ml) was added and
N.N’-dicyclohexylurea was filtered off. The filtrate was washed with a 10% aqueous
potassium carbonate solution and the organic layer was dried (MgSOa), filtered and the
'35 solvent was e\}aporated, yielding 60 g (D (mixture of diastereomers). The same _
éxperiment starting from intermediate (2) (16 g) resulted in a yield of 26 g (1)) (mixture |
of diastereomers). Fractions (T) and (II) were combined and pm’iﬁed by high- .




b| cycl ohexanam ne (33.9 Q) i n di chl or omet hane (300 mM). The reﬁctlon

mkture was stirred for 2 hours at roomtenperature. Dichlor: laced
*nf) was added and N, N -dicycl ohexylurea was filtered off. The I

shed with a 10% aqueous potassi um car bonate sol ution and th
| gyer was dried (MySQerr]), filtered angythe solvent was evaporated,
yifel ding 60 g (1) (mxture of diastereoners). The sanme experinment starting
ffom i nterrrpg,@,@n @h,%),. d’gﬁgi ctfie 90410 ) ToErabtite of
- dif ast er eone act?ons &;Q&ué‘ﬁ ?Iely%ﬁe)r?g})ﬁéc A jr| ed by hi gh-
-10-  perf oBTRNRS Wers calicpted QR gHouP El}eélg#é’ @Shy|
aretate 90/ &fapora Myielaﬁgmrgofqnqnm) -Nef(4-amind-B-aitesphediyli(3s ol vent of the

Er;ac'z :ngl R{O@ %&%@ qﬂeli?% chﬁiert%lggmtgt\ﬁ?&o(m%er%g?)yl el ding 27 g of

chl or ophenyH) rﬁeﬁihgd:ﬂe—ofﬂtynhmk&béﬂ)z(%ﬁgbndydrwlﬂen@amﬂdﬂm (389 mljandA ni xture of
I nt er medi at ﬂé\ﬁé3 xgg@nol :
(100 m) vvaz pgﬁarngﬂgél B’gghxedﬁ@%ﬂ%}aﬁ%ﬁ%@ e‘?g%eq& g%%%ﬁlg{n m Xt ure
was pour ed maSpomdvml® rmwn@mm@s alkalizadwith epmeninmh ¢ extragiedand

extracted s StohfeiHanE! [ Rg| I I tRel .
( |vgso4) fi %%‘:Héﬂi and the *gg%gaﬁtaog evaﬁoﬂg (MéS@h?dﬁdte&?zfﬁg) was
purified by s«almtrwasmmm%g?hwl ug (£} 2)3¥4s Rusifigd Y(CQ Uithe chromato Ph

CH er r ] {3 [ ebbdr/stiidagrel {eflént 12/@1@,09119872)‘ rmtpuwﬁams wefd dotietted andithet he

| d,
o e e 4369@%&3 (R Gl toemipermseameend >

@l [err] =2fiffBesRnemdtandinifBRFIcL ) 27007 €= %41 metihol) (iketinuay of
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reaction nif Ko W&B tQaéP ‘\“85 f’éﬂ%’?ﬁ%‘% & ¥b| vent
\lfvas evapor atzelgi-o lEB:j mmhemfs(g |1rmlgd,ag daddadc&gaqnmtﬁ@nmlxtﬁhe?@r ggnl Cc
ayer was separ washed with water rie err er.ed an
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(A) - N- [ 20}- awasatiffed irt dicklorometh4r@: Jhe organivdayer)wastskpdrited, washed with water,

ves” cootea (SO EHSULHEA AR il e ot (L TTRPD O,

The nixture mﬁbyls(A)-He[m—amnw-if-emqp@em '@hml@nﬂﬁ)ﬂs@lﬂ]tﬂdﬁﬂﬁhe sol ution

was warned 4.6 ’Wﬁ'ﬁf“mmw (nifh/g)ed for 2 hours. The solution was
oured on i ce n Ka w th antoni u zw%de The aqueous sol uti on
&s extract & Imame@m(ﬁ) (1682 was eooledqte 0% or QFASdr i ed

(MySHA) 25 f i Immmmkmazmwﬂw@m%lua’&e nefsomﬁen(vaa@ g) was :

G or 1] G [ LA FRTCRRBRASHS, St Kot ¢ SBuetc oo sERHSE et pewad onice ( e

sol vent was and \enh amnmhﬂmnbydkﬁxxge (' THéAqueous solution was extracted with ethyl
|(m)d<(51'za?)l 41[ %flﬁgl FW nze‘@e{lm ne ﬁéﬁ%s?ﬁ)’ teted '7§° llljtr“éa‘(sof
i nt er nedi at evgpt;mtedo'rgg residuerélGghwas guzified by ol dy@mvgmh:eqvmnhca gel
30 (elucnt. CH2Cly/CH30H 98/2). The. pure fractions were collected and the solvent was
evaporated, yielding 10 g (74%) (-)-(A)-4~[(3-chlorophenyl)[2-(methylt1110)-IH-
imidazol- 1-yljmethyl}-2-nitrobenzenamine (interm. 7). -
h) A mixture of intermediate (7) (10 g) in methanol (200 ml) was hydrogenated for 2
hours at room temperature (2-bar pressure; Parr apparatus) with Raney nickel (10 g) as a
- 35 catalyst. After uptake of hydrogen (3 eq.), the catalyst was filtered off and the filtrate
| was evaporated, yielding theoretically 9.3 g of (-)-(A)-4-[(3-chlorophenyl){2-
* (methylthio)-1H-imidazol-1-yljmethyl}-1,2-benzenediamine (interm. 8).
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hormg Crystallization rapidly resulted. Water (100 m) was added and
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158. 8C: [a&d,ﬁﬁddndwasano&ed fecerystallizé/outrdusiag a 20diopr gtiring nhZO %@)follo
m xt ure of bglterrred

amoni a (39 0g @ﬁ%@%@&ﬁm@% ?;t?ﬁ]e?ésw th ) e met hanol/

acti vat ed Wo@ﬂ@@tetﬂilS:{Z@Qn%ﬂwnMI(% ding %g&a?iigé‘ thl ophene
(0.5 9). 7%} 0% HELReh Rl MEUAfRGnéS oPG)-kA)h-RJ[@-élﬂéﬂbHﬁiymﬂi-lﬁﬁd&ﬂFBd of f

and washed propanol (30 Ior|§ ac%#glmén {ianol d(]fl87 18. '
Irre or

urs at roomtenperature (2-bar pressure; Parr apparatus) ﬁﬁﬂ

S&— drqc
m) we20 adplimetey]]-2inirobengongming ¢l

hours at 2 f =a = 5% ibhaethesol) (integnplG)ci pi t ate
was fil terg‘ghﬁﬁgguﬁuﬁ‘ﬁggpquh@n@et hanol 2%28%@21 l)Sanlcl d?l ed )(( g:?r] C P

yi el di ng 189 Afiduriof itehediate GO) (D§7.7 g)ie muildnel(ﬁliml) andame rat ed, ]
5 () ”?Afimhoe@a (37570 e Ryt 228 FC B pliiel o %%@3’#&3?%6
.r i hydr och{(5%) (12.3 gdsavoualyist jn the presence of tluophene 0.5 g). Y After uptake of
25  hydrogen (3 eq.); the catalyst was filtered off and washed with 2-propanol (30 ml).
Hydrochloric acid in 2-propanol (487 ml) was added to the filtrate at <30 °C. The
" mixture was stirred for 18 hours at 20 °C, then for 3 hours at 0 °C. The resulting
precipitate was filtered off, washed with methanol (100 ml) and dried (50 °C), yielding
_ ~ 180.40 g of product (86.7%). The mother layer was evaporated, yielding 25.12 g (12.1
30 %) of product. The total yield was 205.52g (98.8%) of (-)-(A)-4-[(3-chlorophenyl)- 1H-
imidazol-1-ylmethyl}-1,2-benzenediamine trihydrochloride (interm. 11).

B Preparation of the final compounds
: Exampl . _ : .
35 - A mixture of intermediate (9) (6.2 g) in ethanol (100 ml) was stirred and refluxed for 24
hours with Raney nickel (6 g) as a catalyst. The mixture was stirred and refluxed for 5
days and every day an additional amount of Raney nickel (6 gfaddition) was added.

A
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our 111 eq. by Teon sk SR SRRk “"?FEW““‘*“"“W‘ _'
i nduced Py §§9 ase?wagax m&émhzep dnok gid¢unvertébingy the hpdroehlerivagidfsalt (Bied
err] C. The[& qwmme(kuwnymethanol)(wm;id)) 3 hours at 55 [err]C. The
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Ammoni u hydrOX|de (700 ) was added (pH > 9) while coeling. The m xture

(9 (6.2 g) in ethanol (100 mM) was stirred and refl uxed for “ﬁaced
the catalyst was filtered off and the lelzter resi due was rlnsed vmth
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s stirredBxampOt mi nutes at 20 [err]C. The organic |layer was separated, '

hed th , B oaedd 73 ted
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132. 7[ err] Choliftldt §5°C. The ﬂﬁxﬁ&\ﬁa‘scooﬂ&btoaom ﬂDiclﬂbtbn(edmnp(llZﬁmlEmpl e

m xt ure of conpou d (2) et.hano
[err]C Lt i jadded. q{éﬁ%@@ﬁ@%&z&’ h} Mﬁ’£>g}m’§§§8& g was added
and the m ths%m« T30 mimes ae20:°C. aTheorgﬁﬂcr}aycuwas wigh water
allowed to c 1.2 ut ov
i | tered. of (o0 Dh gt e scfving WA EvaiBtucitey 435}’%‘1%?%“‘5 3341 “’?41 9
?fE ¢ ()7 (A - 5100%) mg&tps}«swrnolrgm[nm umdam}ﬂnﬂmy}légﬁfgb? e 50/
ut en o ry = c = 0 i n .
et hanol ) ool =580 (’c 19/ defanol 3t deip2) |
. Exampl _ _
A mixture of compound (2) (2.66 g) in ethanol (28.5 ml) was stirred at 20 °C until it
became homogeneous. (E)-2-butenedioic acid (2 g) was added and the mixture became
homogeneous after 10 minutes. The product was allowed to crystallize out over a 20-
-25  hourperiod. The precipitate was filtered off, washed with ethanol (5 ml) and dried,
yielding 1.72 g (41.4%) of (-)-(A)-5- [(3-chlorophenyl)- llidlmldazol- -ylmethyl]-1H-
benzimidazole (E)-Z-buwnedloate(z 3), mp. 116. 7°C; [u]D =-29. 20° (c=0.5%in

‘methanol) (comp. 3).
30 Example6 | .

- Compound (2) (114.5 g) was dissolved in 2-butanone (1854 ml). A mixtre of
hydrochlonc acid in 2—propanol (68.5 ml) in 2-butanone (556 mi) was added over a
2-hour period at 20 °C. The reaction mixture was stirred for 16 hours at 20°C. The
precxpltate was filtered off, washed with 2-butanone (185 ml) and dried (vacuum; 80 °C),

35 = yielding 1226 g (99 5%) of (-)-(A)-5- [(3-chlorophenz)(')l)- 1H-imidazol-1-ylmethyl]-1H-
benzimidazole monohydrochlonde mp. 216.4°C; lalp = -37.90° (c= 1% in methanol)

: (comp 1).
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"With 2-butanone (185 m) and dried (vacuurfl3 80 [err]CQ, vyiel 70 g

(99.59%9 of (-)-(A)-5-[(3-chlorophenyl)- 1H%m dazol - 1-yl met hyl ] - 1H

benzi m dazol e nonohydrochl oride; np. 216.4[err]C; [a][err] = -37.90[err] (c

= 1%in nmethanol) (conp. 1). .

-13-  C Conﬁoﬁhﬂmﬁ_'ﬂnﬁ&pm&ﬂhe following fornul ations exenplify typical

phannaceut i Ca‘hh lﬁ) ﬁéﬂsteﬂbrh 1éﬂ§hﬁiﬂa@etﬁicalélﬁhp‘o@iuoﬁ§lmlﬁblﬂfbﬁt i on
uman s '

to ani ral and ects .Ih accordanc th t he sen vent i

" Active. i ngr e of prcahadzin rag@mtma@ﬁeﬁ e 18 pesordRart B e,
conmpound gf f@egagtfmeﬁﬁmpr a pharnmaceutically acceptable acid addition salt
formther eof )| e,.7: ., dro s,.500 0.5
1 of 2-hydr oxﬁ‘ﬁ"dﬁ %%qﬁ &&ﬁg%%w@{%ﬁe% tg?yc&gpwl?d bln
6080[err] C. Motmﬁlaqn@ramgamaﬁhoanyacoepﬁbhheﬂaddmon salt! foroh théredf. of

pol yethyl ene glycol and the mixture was stirred well. Then there was added
a solution of 1750 g of sodiumsaccharinin 2.5 1 of purified water and

Whi l e stirrinBxangle d : @raldrapied 2.5 1 of cocoa flavor and pol yethyl ene
col EOMisdiRe_ | bt risin
19, A?q@g 2§ﬁlhufﬁ?1 3{ ﬁﬁss&ve{i ipdisq! of 2153 ygtpﬁh&e asial d#di 1091 6OMHE 9

10 mg/ m eres Into suitable

n ut 1 on vva
coht ai ners. pblmpylen&lycqlat&g&o ROrHC themywrre 24dsd3Pd Hf e and 1

pr opyl &y&hﬂé @g 38 m&h&z&bwkm wéll %eafmd@@was adtied\w soltiva of
er. In 3 1 0 S uti on, we

: Jved fi
2, 3-di hydr oxyb ﬁ%@%ﬁog}%n %Mh’&f%ﬁ?éﬁ%f I rséf,vjfﬁﬁgqugdmgwcﬁ fded
sol ution was 29T B it oty Iongyculys. m‘a volemb of 50 1, providingan oraid

121 1, 2, anetri.ol and.3 0% sol ut reto.
so g or b oheBSelunn cAngastas 1f el BEAR,, ThOsitpl oy SAf SA it KiBHE

raspberry andeghtaihersf gooseberry essence were added. The latter solution .
was conbined with the fornmer, water was added gq.s. to a volune of 201

providing an oral solution conprising 5 ng of the Al. per teaspoonful (5
m ). The resuﬁx_mmﬁom.ﬁﬁh!mas filled in suitable containers. Exanple 9:

capsul es 20 6298 Flof nfttayalnydrbyberle did 1°g 60 propi 4 RcRoxybentbatd Werftissblved
ag¢t ose, O.

_ 20 m 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafiter 20 g of the A.L The latter solution was
combined with the remaining part of the former solution and 12 1 1,2,3-propanetriol and
3 1of sorbitol 70% solution were added thereto. 40 g of sodium saccharin were
* | dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence were

25 .added. The latter solution was combined with the former, water was 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 was filled in suitable containers.

Example 9; Capsules
30 20goftheAl,6g sodmm lauryl sulfate, 56 g stamh. 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesmm stearate were vigorously stirred together. The

* resulting mixture was subsequently filled into 1000 suitable hardened gelatin capsules,

each comprising 20 mg of the AL
35 Exampl : Flm !
Preparation.of tahlst.coxe

- A mixture of 100 g of the A.I., 570 g lactose and 200 g starch was mixed well and




s’icon di oxi de, and 1.2 g magnesium stearate were vi goroushysszﬁg hiSHn laced -
‘together. The resulting mxture was subsequently filled-int om % Tﬂl

shar dened gel atin capsul es, each conprising 20 ng of the A I ﬁﬁ Mﬂﬂj
Filmcoated tablets Preparation of table core A mixture of 1

A k., 570 g lactose and 200 g starch was m xed well and t hereafter
hum dified with-a solution of 5 g sodium %‘decyl sul fate and 10g - .
pol-yvi nyl pyrr ut The wet
powder mxtU@Wé%&"&@@mqﬁeﬁli‘ﬁagef&éﬁ&wﬁ“%%‘%?%e fas added 100

g m crocryst@lymlmfdh@sﬁ(ﬁﬁdom&%@hu&bbﬁtmﬂmhobgmﬂ@sWﬁég@W le oil

g.gt 8r08t te)8<.b|) ets, ﬁ"é%\l@%cowl Sl nﬁqﬁ%&;&iagmtmt Ive ngr e gé In ?_O a

sol ution of pelhglowe&Amel @mndll @YFWMW%@"M@% (Steﬁ'OtFS rat ed

et hanol t me&weﬁ%dc&nﬁﬂ'ssadlm thblets, givinp 101000 kabies, Ieabme@nmﬁiﬁpmingzz
cps [err] |n 150 i of | or onet hane.” Thén there were added 75 m of

di chl or onet hohdeacavel 5“1' 2, 3-propanetrioL 10 g of pol yethyl ene gl ycol
was nol ten a%ﬁ@sol ved in 75 n of dichloronethane. The latter solution

bet adecanoat clo SsQien or D mHOEAINGRF (YRESRROSE: G T fs B FBRRRMAT o, o,

suspensi on ( Qdampl therekvds-addéda jolatich ofi feg ofethy mﬂulobmﬂiﬂymh%cpsm 158mhlet

Sl o 13, R diuctbmamant. Theh hefe Bl Mled ) i it Rofbriitin B 20 51 S
propyl  4- hydrlo%,ﬁ%pmpanemlvwrgaoﬁpdmhylmglycdmmmaamddtSSQlUdeﬁbsmh@far for
”;C“Oﬂ dﬁagmg@%maﬂﬂ i3 130 Sbiun0H b & %&e}fsﬁ.ﬁeraﬂé%nw&e«eféu&ang 4

ctic aci g propylene glycal ol ution was

cooled to rodd W@BWM%&WYIBW‘&“W‘B aﬁ‘ﬁé’itlon q.s.
ad 11 vol une, oﬁb?ﬂn%&d%oﬁﬁ"sﬂiﬂeﬁﬁoﬂt pERy K- 1Cﬁ109®Jan’d'hﬂe thl&twa%rhdmt:nated. :

sterilized by tration 11, filled in steri -
cont ai neds. Z"é‘EG%%W F‘Fégu%%jﬂll mpyture i 8 pIARE FPPH 'soI ution
of- 3 g 2, 3-di hydroxy but anedi oic acid in 25 m pol yethyl ene glycol 400. 12
G surfactant { ' rdi gl ycerides (Wtepsol 555 [err]) g.s. ad

LA .u

300 g were norAECH . et ter mxture was mixed well with the

former sol ut |b&gﬂd@lt@h@:m@hnmm&g@mmwummd&dﬂeém '
tenperature Ofnodd0:d $hPhdilify bt fir TibQibe® ARBPRIHRE IboRRSPC bWt ek M

of .the active rngre
while stirring 4 glacucacxd,OOS g propylene glycol and 4 gof theAL The solution

- was cooled to room temperature and supplemented w;th water for i mjecuon gs.ad 1l
volume, giving a solution of 4 mg/ml of A.L The solution was sterilized by filtration
(U.S.P. XVII p. 811) and filled in sterile containers.

25  Example 12 : Suppositories _
3 g AL was dissolved in a solution of 3 g 2,3-dihydroxy-butanedioic acid in 25 ml
polyethylene glycol 400. 12 G surfactant (SPAN ®) and triglycerides (Witepsol 555 ®)
q.5. ad 300 g were molten together. The latter mixture was mixed well with the former
solution. The thus obtained mixture was poured into moulds at a temperatum of 37~38°C
30 - to form 100 suppositories each containing 30 mg of the active mgredxent.
To a solution of 200 mg hydroxypropyl B-cyclodextrine in purified water is added 20 mg
“of AL while stirring. Hydrochloric acid is added until complete dissolution and then -
35  sodium hydroxide is added until pH 6.0. This solution is added to a dispersion o_f 10 mg
| carrageenan PJ in 50 mg propylene glycol while mixing. While mixing slowly, the
mixture is heated to 50°C and allowed to cool to about 35°C whereupon 50 mg ethyl




:!xarrpl e 13 : 2% topical gel To a solution of 200 hydrokxi?gh -
[err]- cyclodextrlne in purified water is added 20 ng of
«Sstirring. Hydrochloric acid is added until conplete di SSOLH!I

Ha ﬁeen Replaced
sodi um hydroxi de is added until pH 6.0. This solution is B mﬂnﬂr

di spersion of 10 ng carrageenan PJ in 50 my propyl ene glycol while nixing.
Wiile mxing slowy, the mxture is heatéd to 50[err]C and allowed to cool

25277l corrironabonil} W aldeg I e o e i e oy P B MRS g 4

g i s added abgure iemixedd homogenons.xed t o honpgenous. Exanpl e 15: Aerosols
a) To a solution of 0.1 g of hydroxypropyl [err]-cyclodextrin (M5 = 0.43) -

in 0.7 nm of distilled water were added 730 [err]g of a 0.1 N hydrochloric -

“acid sol ut iExampleil®: Aeregols A L. After stirring for 10 minutes at room
t.enper agur STy dfdXyp -cyElodéxtan (NESs= 0AB3Y it @ nilofpH 5. 5
bym;ddl Eg 2 T@S&&Eg@{lgﬁ?‘ié 0 |de E)?gf 74 en ( ereagxgre dedp
successwel@lsnﬂleﬁg"%ﬁr‘!@ﬂl i BC%%W“EF@HW ?ng mg acet at e
and thﬁ WhoA & . s&;ﬂ&r.&iﬁmg?& Imnﬁfuwélaﬁﬁ)m@ip&atmlél the p H?ﬂt}mﬂm@obtajdeﬂed wat er
was then added t 0 ole | ass
bottle cl os@g"‘ %Wﬁ%& bﬁ@%‘"&@l}&bﬁ] Qﬂﬂmé de dﬁé&“ﬁ@f‘
ad mom str att’h@:& werbhddad saccessivély dmgof sddiuny chibride amd Gy 5 n{gamfrﬂhenxlahcrdm':] Ir in
in 7 of t chloric.
nci o sdPue Ppis A ndft s s o RGNS cBRipion disdouft, Pisduba Vol 8fs
t enper at ur ether 8dded toa vobime,ofiiy0 il Mhdawwﬁﬂed)meglassrbommclmﬂuﬂea and
eHoft H%]ﬁg £4 H 5.5 by adding a 0.1
*I Sgdl um hy%’%&@eﬂmju |onﬁ£%1 ?ﬁﬁ.“@ghg‘% s (S)R vgl rrg of
sodi um chl ®rTea salytion ok 1 gof sim ‘Z #ﬁ@“ﬁﬂ% aH@%tl rred
to produce &gk@% o@h%ﬁpmiyuﬂﬁhloﬂc%iddoﬁﬂxdﬂ%arz aﬁm&m@gﬁﬂqoe a

rechanilaal TS AEMORLERErSTY. T meof bRy lkgho l;w&ﬁechfwﬁﬂ%mmm

-16-  J ai ngnd the pH of the thus obtained soluuon was adjusted to pH 5.5 by addinga 0.1 N
sodium hydroxide solution. Then there were added successively 4 mg of sodium
chloride and 2 mg of phenylethyl alcohol and the whole was stirred to produce complete

~ - dissolution. Distilled water was added to produce a volume of 1 .0 ml which was filled in
20  aglass bottle closed with a mechanical pump delivering 0. 1 ml per puff upon '
administration.

U
.




1. The | aevorotarory conpound of formula (1) [err]
har maceutically acceptable acid addition salt thereof.

saccording to claim1l, wherein the conmpound is (-)-5-[3-c : .
" 1Hi m dazol - 1-yl met hyl ] - 1H benzi mi dazol e hydrochl ori de (T"mﬂmmmmm””m
conpound according to claim1l1, wherein the conpound is *
(-)-5-[3-chl orophenyl ] - 1H-| m dazol-18- yl met hyl ] - 1H- benzi m dazol e .
(E)-2-butenedioate (3:2). 4. A conposition for treating- helial tunors
conpri si ndClaimshar maceuti cal |y accept abl e carrier and a ther apeut I"cat
effective amount of a conmpound as clained in any of eitHaﬂBe%nReﬁm
conposition as claimed in claim4 wherein said conposit, | on
sui tabl e for systemc administration. 6. A conpositi on M’I%j‘
cl ai m 5 wher The lageordtaeoryeompbudofformulapri ses an effective a
reti no%c acid, a derivative thereof or a stereochemcally isoneric form
thereof. 7. Use of _g conpound as claimed in any of clainms 1 to 3 as a
medi ci ne. 8. Use f\} conpoid for the manufacture of a nedi canent for

treating epithelia t ynor 9. "Use of a conpound for .the manufacture of
[ P rogtatic tunors.
pure mtemedl ate of -formula (A)-(I1)

' - orapharmaceutically acceptable acid addition salt thereof.

10 2. A éompound according to claim 1, wherein the compound is (-)-5-[3-chlorophenyl]-
' 1H-imidazol- 1-ylmethyl]-1H-benzimidazole hydrochloride (1:1). |

3. A compound according to claim 1, wherein the compound is (-)-5-[3-chlorophenyl]-
1H-imidazol-1-ylmethyl]- 1H-benzimidazole (E)-2-butenedioate (3:2).

15
4. A composition for treating epithelial tumors comprising a pharmaceutically acoeptablé
carrier and a therapeutically effective amount of a compound as claimed in any of
claims 1 to 3.

20 5. A composition as clanned in claim 4 wherein said composition is in a form suitable
* for syswmm admxmstrauon.

6. A composition according to claim 5 wherein said composition also comprises an
effective amount of a retinoic acid, a derivative thereof or a stereochemically isomeric
25 form thereof. B
7. Use of a compound as claimed in any of claims 1 t03as a medicine.

8. Use of a compound for the manufacture of a medicament for treating epithelial
30 tumors. '

9. Use of a compound for the manufacture of a medicament for treating prostatic
tumors. ' '




*rr] or an acid addition salt thereof. 11. A process for
preparing a conpound as claimed in claim1l1, characterize a) resolvin
an intermediate of fornula (I11) with an enantiomericallzﬂ !Hmnmiulj Iﬁ
such as 7, 7-di met hyl - 2- oxobi cycl o[ 2. 2. 1] hept ane- 1- net han

an: appropriate solvent; b) reducing the thus obtained enantioneri cal .
pureinterrrediate of formula (A)-(I111):17[err] Lﬂ%
enant i omerical | ure internediate of fornulagA II) with

met hani ni d&iﬁ °'£BP?H‘E““§@VB"‘W’EFHE¥%¢fmm s t her e(ﬂuss e{adBébgRa;ﬂaced '
enam onerical ly pure conpound of formula (1); [err]

desired, converting conpound of forrmula (1) into a phar Hu !ﬂ] :
acceptabl e acid addgti n salt formthereof by treatnent with an ap

acid or, conver sel )T' NHag the acid-addition salt into the_free base
formw th al kal

< wm

5 or an acid addition salt thereof.

11. A process for preparing a compound as claimed in claim 1, characterized by

' a) resolving an intermediate of formula (III) with an enantiomerically pure chiral acid,
10 such as 7,7-dimethyl-2-oxobicyclo[2.2.1]heptane-1-methanesulphonic acid, in an
| appropriate solvent;

b) reducing the thus obtained enantiomerically pure intermediate of formula (A)-(0D);

N
"‘ @t“‘*’
O-aLh,

-
15 | (A)-(ID) ' (A)-

CH

NH,

» ¢) cyclizing the enantiomerically pure intermediate of formula (A)-(ID), with
- methanimidamide, formic acid; functional derivatives thereof, yleldmg an
enannomencally pure compound of formula @:;

20 _
N

Qm@m . QCHJ@i

C1 : B
(A)-(ID) . . a )@ -

z§/zm

and if desired , converting the compohnd of formula (I) into a pharmaceutically |
acceptable acid addition salt form thereof by treatment with an appropriate acid or, o
conversely, converting the acid-addition salt into the free base form with alkali. =

25
TR




