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Sbout* 500, 865 HSALT ANIPHISTARMRGLS sRRC AcE Rk ERE TR QP TR RO Y Ton.
Mortality is high and appr o NTRAIRARDAOPRESRURRSse TBI -patients face a
life-long debilitating loss of function, 5,000 develop epilepsy and 2,000

live in a persistent vegetative state. TBl is 15 the | eadi ng cause of death

and disabi]ljty in.young adults,today at an esti mated cost i 1989 of over
$25 bi 1 olll;hep e'§}@§r°9n‘%}1?%??/ve} i‘}s‘g’?ﬁl?esfeﬁ‘fpgor Blsgﬂdet © Bf‘ea(% rauma

i ncl udes hgiIBHiRAGEptdt ARtddShid for tHRAUNRMABH 0N @RFARfinSal pREsEe (fAPycinaxonal
injury. This damage, together w th possible 20 cardiovascul ar and

r espi r at or partiedafos the prevention anfliseatmeniof elsuaiehiniragrapiahpigsaise andin udi ng
d ' d/or cell ul . i : ' f
cerobr ol - BRamTY BfHeRla bt Bhd e SEEOP AR RO pAYE ARG,

f1 ow ( CBF) traitflatid (FBMpadinan-tkaan#ic belieagingg and an increase of CBV will
increase the total brain volune and consequently the intracranial pressure
(ICP). Wrhis in turn can lead to 25 further progression of ischaenia,

i nf ar cti on, i Bler AR ToveBRE bR, 8 (eSS DL cas iR/ Wi th

possi bl e agl&?gédar% rgtliér:agl%lg{oy eg‘g%lrcgesvgflagn a(ﬁltc? r%gat h. Ther apyryien. TBI should

t her ef ore B@O,d00 lent éduties d4ré seviers enonglpta requitf haspialjatidio Meytaditcisddégide and t he

reduction of, the.brajn volu an CP,. Prevent..on of life.threatening
secondary F%?@é@@n?%iyw_o Qﬁb‘?,sﬁd%a‘lfp@mlgﬁﬁﬁ? gthge_.'g).ngidﬁ%thﬁaennﬁé%sts-o cute phase
after traufRchbn, 3008/ dcbAbH bFifepdP af®3 06C iV aGRrsidtent desfative titg €TBI B _
phar macol ogi cal treatnment. At present, the clinical tools for_ |ICP reduction

are |iidt ethe lsdingranse afideathrandtdisabilitenuiossg pdisueday sl pa eetimate} eeshilge of the
ventri cl esw@ &oo%e%ﬁ%§ﬂfoﬁ pgppgaggnent ,  CONFI RVATI ON COPY WD 03/ 044023

Primary irreversible damage after brain trauma includes hemorrhage, contusion,
neuronal necrosis and diffuse axonal injury. This damage, together with possible

20  cardiovascular and respiratory depression, can induce acute secondary features
including edema (vasogenic and/or cellular), secondary bleeding, alterations of cerebral
blood volume (CBV), disturbed autoregulation of cerebral blood flow (CBF) and
ischaemia. Edema, bleeding and an increase of CBV will increase the total brain
volume and consequently the intracranial pressure (ICP). This in turn can lead to

25  further progression of ischaemia, infarction, and, in severe cases, herniation of the brain
stem with possible acute respiratory depression and death. Therapy in TBI should
therefore be directed to the interruption of the pathologic cascade and the reduction of
the brain volume and ICP. Prevention of a life threatening secondary increase in ICP,
which often occurs e.g. in the post-acute phase after trauma or after cardiac

30  resuscitation, is also a target for pharmacological treatment.

At present, the clinical tools for ICP reduction are limited. Standard treatment

schedules include surgical drainage of the ventricles, blood pressure management,
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-2 PCT/ EPO2/ 13180 manni tol infusion, hyperventilation and high dose
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PCT/ EP02/ 1&i8fly. Farthermore, the compounds have been shown to be particular useful for the

reduction of intracranial pressure (ICP), in particular for the prevention and treatment
of elevated intracranial pressure and/or secondary ischaemia, in particular caused by

20  brain injury, more in particular caused by traumatic (TBI) and non-traumatic brain

injury.

Furthermore, the inventors have found that compounds that antagonize the histamine

H1- and/or H2-receptors (commonly called anti-histaminics) are also usefull for the
25  reduction of intracranial pressure (ICP), in particular for the prevention and treatment

of elevated intracranial pressure and/or secondary ischaemia, in particular caused by

brain injury, more in particular caused by traumatic (TBI) and non-traumatic brain

injury.

30  Characteristical to all compounds is that they are able to acutely reduce the intracranial
pressure when administered to the bloodstream of a mamal, in particular by

intraveneous administration. Advantageously and very important, said compounds



reduce the ICP while having little or no effect on the blood pressure, in
particular a blood pressure-lowering effect, which is a nost desired
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PCT/ EPO2/ 15d80preksurd.ne pharmaceutically acceptable acid or base addition

salts thereof, the stereochemcally isomeric forns thereof and the N-oxide
formthereof, wherein: mis 1or 2, 5nis 0, 1or 2;

Without being restricted theretoo, it is the opinion of the inventors that, in view of the

fact that the histamine receptor antagonists show the ability to reduce a normal ICP in
the absence of brain edema and in view of the fact that the histamine receptor
antagonists do not or only marginally influence the blood pressure, an effect attributed
20  to peripheral vasodilatation, the mechanism of action is not one that acts purely on the
reduction of brain edema nor via vasodilation, effects which are known in the prior art

to occur for anti-histaminics.

Hence, the purpose of the present invention is to provide a substituted tetracyclic
25  imidazole derivatives for use as an histamine antagonist, in particular as an histamine
H1-antagonist, more in particular as an antagonist showing both histamine H1- and H2-

antagonist activity, according to the general Formula (I)



a, b, c independently are a single or a double bond ; X is a coval ent bond

or a bhival

ent Cl-6al kanediyl radical wherein one or nore - CH2- groups may

be opti omabDIog/os4pt aced with -0-, -S-, -CO, or -NR7- ; wrerairPn2/13180 R7 is

hydrogen, alkyl, Ar, Ar-alkyl, Het, Hetgal kyl, hydroxyal kyl, al kyl oxy,
al kyl oxyal kyl , al kyl oxyal kyl oxyal kyl, am noal kyl , nono- or
di al kyl am noal kyl, fornyl, alkylcarbonylaninoalkyl, al kyl car bonyl oxyal kyl ,
al kyl oxycar bonyl , aIkonxycarbonyIaIkyI al k 'nocarbonyl,
alkylanlnocarbonylalkyl hydr o aIkonxyaIkxl nocar bonyl , 15

| .k

am nocar bonyl al kyl , aIkon

is a bival
case a is

a single bond, b is a dou

cArbonyl or . Lﬂl onyd oxyal kyl oxyal kyl ; Y
ent C | 4a| aneg iylXradical ; Zis N, in which
a doubl e boha=%d of NR7 in which case ais

Nned as @bove . Rl, R2

i ndependent |y are hydrogeh, roxy, 4l kyl, y, Ar, Ar-alkyl, 20

di (Ar-)al kyl, Het or Het-al kyl ; AR ndependent I'y is a bival ent radi cal
of formula a -E-CR8=CR8 - (a-1) ; -CRs=CRs-E-f{a-2) /- CR8=CR8- CR8=CR8- (a-3)
25wherein ; ; WD 03/044023 -5 a s (b-1) ; -CR = -CR =CRs- -N=CR s-CR s
=CRs-(b-2) ; -CR8=N-CR8=CR8 -(b-3) ; -CRs=CRB-N=CRB-(b-4) ;

- CRB=CRs- CRB=N- (b-5) ; wherein Rs is defined as above ;

10

15

20

25

the pharmaceutically acceptable acid or base addition salts thereof, the

stereochemically isomeric forms thereof and the N-oxide form thereof, wherein :

m islor2;

n is0,1or2;

a,b,c independently are a single or a double bond ;

X is a covalent bond or a bivalent C;.¢alkanediyl radical wherein one or more
-CH,- groups may be optionally replaced with -O-, -S-, -CO-, or
-NR’- ; wherein : '
R7 is hydrogen, alkyl, Ar, Ar-alkyl, Het, Het-alkyl, hydroxyalkyl, alkyloxy,
alkyloxyalkyl, alkyloxyalkyloxyalkyl, aminoalkyl, mono- or
dialkylaminoalkyl, formyl, alkylcarbonylaminoalkyl, alkylcarbonyloxyalkyl,
alkyloxycarbonyl, alkyloxycarbonylalkyl, alkylaminocarbonyl,
alkylaminocarbonylalkyl, hydroxyalkyloxyalkyl, aminocarbonyl,
aminocarbonylalkyl, alkyloxycarbonyl or alkylcarbonyloxyalkyloxyalkyl ;

Y is a bivalent C_4alkanediyl or C,.4 alkenediyl radical ;

Z is N, in which case a is a double bond and b is a single bond or N-R in which
case a is a single bond, b is a double bond and R’ is defined as above ;

R!,R* independently are hydrogen, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl,
di(Ar-)alkyl, Het or Het-alkyl ;

-A-B- independently is a bivalent radical of formula

_E-CR’=CR’- (a-1);

CR*=CR’E- (a-2) ;
8 8 8 8

-CR =CR -CR =CR - (a-3);

wherein



Rs each independently is hydrogen, halo, hydroxy, alkyl or alkyloxy Eis a
bi val ent radical of formula -0-, -S- or defined as above ; 5 -CGD

i ndependewDlog/os28 bi val ent radical of formula 10 R3 PCT/ EROAPE318B80 - NR7-
wherein R7 is is hydrogen, halo, hydraxy, alkyl, alkyloxy, Ar, Ar-alkyl,

di (Ar-)al kyl, Het or Het-alkyl ; R4 is hydrogen, alkyl, am no, alkylam no,
Ar-am no, Het-am no, 15 al kyl carbonyl am no, Ar-carbonyl am no,

Het - car bonyl ani no, afpRyl advhnAdapehdimyly agrhgarogéd, halol hadraxyaliyl am no, Het -

am nocar bonyl am no, al kyl oxyal kyl am no, Ar-oxyal kyl am no or Het -
oxyal kyl amino ; R5 i glklpegen or alkyl ; 20 or R4 and R5 together may form

a bival ent radical of For nul.a -1 2) ;
_M CRORs- CRIOR8- (c-%) ;1sa a@%ﬁg%ﬂmﬂé )S'%SN%&JJRIL@N# Eg 53 :

-NR7-NECRB- (C-6) ;  gofoRPGRA6RI0=CRs- (c-7) ; - CRBR8- CRORS- CRLORS- M
(c-8) ; -M CRLORs- CRORs. CRBRS. (c-9) : 30 - CRBRB-CR8 N-NR7- (C-10):
> NR7- NSCR -€-DRBRadepeElenily js al0vaightoadioadf femsileCT/ EPO2/ 13180
cr*=cr’.cr*=cr"- (b-1);
N=cR®-.cR’=cr"- (b-2) ;
-CR*=N-CR’=CR"- (b-3);
-cR*=CcR’-N=cR’- (b-4) ;
10 -CR’=CR’-CR’=N- (b-5) ;

. 8.
wherein R is defined as above ;

R is hydrogen, halo, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl, di(Ar-)alkyl, Het or
Het-alkyl ;
R* is hydrogen, alkyl, amino, alkylamino, Ar-amino, Het-amino,
15 alkylcarbonylamino, Ar-carbonylamino, Het-carbonylamino,

alkylaminocarbonylamino, Ar-aminocarbonylamino, Het-
aminocarbonylamino, alkyloxyalkylamino, Ar-oxyalkylamino or Het-
oxyalkylamino ;

R’ is hydrogen or alkyl ;

20 or R* and R® together may form a bivalent radical of Formula
-M-CR’=CRY- (c-1);
-CR"=CR’-M- (c-2) ;
-M-CRR.-CR'R%- (c-3);
-CRRE-CR°R®-M- (c-4);

25 -CR®=N-NR’- (c-5) ;
NR’-N=CR®- (c-6) ;
-CR*=CR’-CR’=CR®- (c-7);
-CR*R®-CR°R3-CR!R®-M- (c-8) ;
-M-CR'R.-CR°RE-CR*R®- (c-9) ;

30 -CR®R®-CR®*=N-NR’- (c-10) ;

-NR’-N=CR3-CR®R®- (c-11);



wherein R7 and R8 are defined as above ; R9, Rl independently are

hydr ogen, al kyl, halo, haloalkyl ; or RO and R10 together may form a

bi val ent wadBoao2df fornula -CR8=CR8-CR8=CR8- ; and M i sPaTHPOAIHARG

radi cal of formula -CH2-, -0-, -S or xNR7- wherein R7 is defined as
above. In the framework of this application, Ar is a honocycle sel ected
fromthe group of 10 naphthyl and phenyl, each optionally substituted with
1, 2 or 3 substiwhereins, each substituent independently selected fromthe
group of hydroxy,, hal g, ¢ 0o, hitro, amno, nono- or dialkylamno, alkyl,
hal oal kyl , al kym@% @ﬁ%é%nﬂ?fi&%‘?ov&ar boxyl, al kyl oxycar bonyl ,

am nocar bonyl ar[gP,@@(ho-in@gpegdeﬁ{ly)(Ileqmdf@@ﬁ,mpﬁyﬂlaloﬂfaﬁfaﬁ{yapI y, Ar is a

napht hyl or phenyl’, each Qptionally substituted with 1 substituent, each
substituent 15 i ndepende®’lapd Beltegither mayolormisivalenipadi¢al Rbfasmgla al kyl . In
the framework of this appki 08, t .1 s a nonocyclic heterocycle sel ected
fromthe group of pyrr. Téﬁgpg a_z%llt‘gl’?h(?n‘i dazolyl, furanyl, thienyl,

oxazol yl, isoxazglyl, ;t Pib%%wagicg‘ls&fmg"‘Eié%'ém Lgli YNR PYhdrBiadi My

pyrazi nyl and pyridazinyl; or a bicyclic 2 rocycle selected fromthe
group of quinolinyl, qusdexediangbgvei ndol yl, benzi m dazol yl, benzoxazolyl,
benzi soxazol yl , benzot hi azolyl, benzisothiazolyl, benzofuranyl and

benzot hi enyl ; each nonocyclic and bicyclic heterocycle may optionally be

substi t ut eﬂhtﬁélﬁ'am%%ﬁ@&tﬁfs%pmgﬁ&,w@ahbﬁ@&ﬁysel@dté@éﬂéo@h dip BKY -
y y n

Preferably, Het 1s pyridinyl, pyrazinyl or indolyl. In the framework of
t hi s appl i caphthyhandplenyl, eacheoptionallycgubstinte wethch &br Saubstideqsds, epghdr ocar bon

radi cal haviing fram1 t car bon. at o] Y i t ted

nydr ocar botrdupuansrabfndy FRedRar P E op Bt g Gl ilo, e i CU

sat urat ed el ReasLaidIRANGRD, AW Rodlkdmikylogy hal@illydskyatabexyf t ached to
a straight or branched 30 saturated hydrocarbon radi cal raviﬁc:g fromlto 6
carbon at okyloxygsehaivh agregsatbaryend manenPt dialkylanypesasoay) PrefeibY:t f ed wi th
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appl i cad i oindepeallentiyssebectadifadn theendupse] kadd edalkylom t he group of

~ In the framework of this application, Het is a monocyclic heterocycle selected from the

group of pyrrolyl, pyrazolyl, imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyridinyl, pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic

20  heterocycle selected from the group of quinolinyl, quinoxalinyl, indolyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
benzofuranyl and benzothienyl ; each monocyclic and bicyclic heterocycle may
optionally be substituted on a carbon atom with halo, hydroxy, alkyl or alkyloxy.
Preferably, Het is pyridinyl, pyrazinyl or indolyl.

25
In the framework of this application, alkyl is a straight or branched saturated
hydrocarbon radical having from 1 to 6 carbon atoms ; or is a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms ; or is a a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms attached to a straight or branched

30  saturated hydrocarbon radical having from 1 to 6 carbon atoms ; wherein each carbon
atom can be optionally substituted with halo, hydroxy, alkyloxy or oxo. Preferably,
alkyl is methyl, ethyl or cyclohexylmethyl.



fluoro, chloro, brono and iodo and hal oal kyl is a straight or branched
saturated hydrocarbon radical having from1l to 6 carbon atons or a cyclic
sat ur at edwbydiweway bon radical having from 3 to 6 carbon RComPp2/¥18rei n one
or nore carbonatons are 5 substituted with one or nore hal o-atons.
Preferably, halo is fluoro or chloro and preferably, haloal kyl is
trifluoronmethyl. A preferred group of conpounds are those conpounds

accor di ng Ioth&Gamewark( df)thistapplicapibmrhaticie asilestituept spdentqst fiphdhegiodp of base
addition sglts ereof , the.stereqchernjcal ly. .10 Jisoneric forns thereof
2nd the N Dt tGPritpine ARG 0o Hpe e Gl etebiebt O BRGHRA st Gl o
forml a (apddro@fbdndadibal HRBIpEdn [t 6 cabbh ¥RhBYr alcgblicaturafed hi@boatbén - 0, - S
or -NR7- wherein R7 is hydrogen, R8 is hydrogen, -C-D- is a bivalent

radi cal of radisahhaving fiom 3 te16 cabon)atonyd, stheiein @B Qrdngrp GRHIBMOBAECY s a
bi val enf radi cal .0f.. fornmula 2 = - ‘s ot her group
of pref rrd Sté%l?ﬂgﬂ%%neo(}r Iln—oorF?rlﬁ Oaat?rp AP E 0131%6 é%%%ﬁgr%ghlégoc%{adi ng to

Formula (| Enefgrélﬁy,pﬁwamQuﬁﬂaaﬂomet}@q:,cept able acid or base addition salts
thereof, the stereochemcally isonmeric forns thereof and the N-oxide form

thereof, in which mand n are both 1. 20 Another group of preferred

conpounds Qf I i (1), the
phar maceut ?& e{%?g{fg&la %gétog @{elg%m ga%rtﬁ%gggﬁggﬁ?(%%g%rgg@? % F%)ﬁlélrﬁg g?%{h?he
st er eochenphahgeutisatyeacceptiide asidton base aflditing saltsehdteofk tidsstdreralremivgipof , in

which Rl and R2, each independentl|ly .are_ hydrogen,. al kyl, Ar-alkyl, Het or
Het - al kYl . 132@6%@%61?%%(& B o] rf‘é"’lnéﬁlf%ﬂﬁcglr?glﬁ)‘ﬁﬁds of Formula (1) are

those conpoumdss ; BRARAaBRal & HRRUTH #@1)(&)(31-3?,%&aﬁmﬁwm&@kdﬂmﬁ_@fsept abl e
acid or base addition salt t hereqf, the stereochemcally isoneric forns

thereof angyriR M ,0Ri de -NRI MyvhdreindOfis hydrogethRE Iy bydicpen, bCIrlieabivakdi cal of
formula - CH2CH2- or - anot her group, of preferre

CH2CH2CH2-. 30 Y
conpounds Eﬁdiqab@f}’ﬁﬁrfau}(ll('?'1&%(@%3"@@5‘%%&Hﬁ‘érog%}k?ﬂﬁir i g W‘@l?ﬂéf“’rﬂﬁagofl ), the

phar maceut i V. rafce 0He,a6) Stcfpase addition salts WO 03/ 044023 -8
PCT/ EPO2/ lﬁ'@gia i "@}&bbﬁz B CIpice

15
Another group of preferred compounds of Formula (I) are those compounds according
to Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof and the N-oxide form thereof, in which m and
n are both 1.

20
Another group of preferred compounds of Formula (I) are those compounds according
to Formula (I), the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof and the N-oxide form thereof, in which R!and
R?, each independently are hydrogen, alkyl, Ar-alkyl, Het or Het-alkyl.

25
Yet another group of preferred compounds of Formula (I) are those compounds
according to Formula (I), the pharmaceutically acceptable acid or base addition salts
thereof, the stereochemically isomeric forms thereof and the N-oxide form thereof, in
which X is a bivalent radical of formula -CH,CH,- or -CH,CH,CH;-.

30
Yet another group of preferred compounds of Formula (I) are those compounds

according to Formula (I), the pharmaceutically acceptable acid or base addition salts



thereof, the stereochemcally isoneric fornms thereof and the N-oxide form

thereof, in which R3 is hydrogen or alkyl, Zis NR7 wherein R7 is

hydr ogen WD 0alok4pk3 a is a single bond and b is a doubl e PomtPOAMI8RS and

R5 together forma bivalent radical ofgFormula (c-1), (c-3), (c-5), (c-7),

(c-8) or (c-10) wherein R7 and R8 are hydrogen. 5 Yet another group of

preferred conpounds of Forrmula (1) are those conpounds according to

For mul a ( ltherebh) éhepemearhemically somgeria foreptthdrbef and it Mroxidedform defiredfom sal t s

t hereof, the stereochemically isomeri,c fornssthereof and the I,\I-oxige form
c

t her eof , iwhichR ésthyR®ger onglliylodeis MR aheigin Ry is hydepgen arabedi A lsysip

hydr ogen or al kyl ,. a.i siNn i i and R5
t oget her ?%W@]agé{%ilwéfl%uﬁftle&?(g{éll’ g%(fRogn‘gg?%ﬁ?tg&(ig?h %b’?va c-l{Lj %&a?)gpgi’mﬁ?% 7),
(c-8) or (@=1y0k-3)herni@e-Rc8)dr R316ywhiryidRigad Rivme Rdrapeh.R10  t oget her
forma bivalent radical of fornula - CR8=CR8-CR8=CR8- wherein R8 is
hydrogén. 15 More specifically, the conpound

3-[2-14-(1 - di = ]33

[ 3] benzaz e%?‘??-;%&‘ﬁ{]%@g‘??%%%%%@?ﬁ%?g’é@% (D are those compoynds) i et hyl

pyr 121 m doLlacZeﬁl]rig?pﬂorrhuiaﬂFJ tl&(p?}ﬁf@a@u@albh@cqpt@h@@m basekrdditian saist abl e

acid or base ition saltg thereof, t ster hem cal .50 i.c forms
tEer eof andtR %@%%F%@emwa ﬁfﬁoﬁﬁlég??nsgtﬁ%reﬂﬁ@ﬁ%g? &?gé?%e%}!mf%r% 1

phar maceutica . accept abl ig. 7t .sa}t. ef i rise the
t her apeut i Wﬁ'lc*li}}y ésca:tfy;a{/oc%elﬁ 8rni%tkg§ i icilsgg%j R{éhg}g?n? ?% n 3 lslg#rtg g oéljr%sm%q\i\h%g%g tgﬁgle

co lff}[DOUI"OdS tgﬁﬂ%%?%l ing gblg)lé:mﬂm | Rt e(ﬂd)Iﬁ&b%tEéﬂf&mi o bivalent raS8abofEiturchuled@t t | on
salts can be obtaine y treating the base fo of the co pin accordin
to For mul alk (93w, &ppr Gp¥l ‘ﬁt(%'l_g)zﬁfh%l“d%?mﬂo#m@%‘ﬁé’foge? ﬂ@) 8a?‘ii%§{laci ds, fgr
exanpl e hy gL ahal fofm abiient RAS bt fithle -CRISEREDROLERS.Aftkin Wtigobr omi ¢
acid, sulfufFic acrd, nitric acid and phosphoric acid ; organic acids, for
exanpl e ackgdregeaci d, hydroxyacetic acid, propanoic acid, |actic acid,
pyruvic acid, oxalic acid, nalonic acid, succinic acid, maleic acid,
fumaric acid, malic acid, tartaric acid, citric acid, nethanesulfonic

aci d, gf hagesuldeemicallyahécomfoddarnz pnpsuh f1omikydae-68-bazimidagozgul f oni ¢ aci d,
cyclamc acid, “sali (_:yc_l ic acid, p- arti _n(.)sa.l i CY| iC ?ci d_ and panoic acid. WO
03/ 044023 bli3jparagpi®6yDiBphenylmethyl)-1-piperidinyl]ethyl]-2,10-dimethyl
pyrimido[1,2-a]benzimidazol-4(10H)-one, the pharmaceutically acceptable acid or base
addition salts thereof, the stereochemically isomeric forms thereof and the N-oxide
form thereof, are most preferred.
20°
The pharmaceutically acceptable acid addition salts are defined to comprise the
therapeutically active non-toxic acid addition salt forms which the compounds
according to Formula (I) are able to form. Said acid addition salts can be obtained by
treating the base form of the compounds according to Formula (I) with appropriate
25 acids, for example inorganic acids, for example hydrohalic acid, in particular
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid and phosphoric acid ;
organic acids, for example acetic acid, hydroxyacetic acid, propanoic acid, lactic acid,
pyruvic acid, oxalic acid, malonic acid, succinic acid, maleic acid, fumaric acid, malic
acid, tartaric acid, citric acid, methanesulfonic acid, ethanesulfonic acid,

30  benzenesulfonic acid, p-toluenesulfonic acid, cyclamic acid, salicyclic acid,

p-aminosalicylic acid and pamoic acid.



The conpounds according to Fornula (1) containing acidic protons may al so
be <converted into their therapeutically active non-toxic base addition

sal t for wOlwg/0440eat nent wi th appropriate organi c and i noPgampe2/bxses.
Appropriate base salts forms conprise,gf or exanple, the ammoniumsalts, the
al kaline and earth alkaline netal salts, 5 in particular lithium sodium
potassi um rmagnesium and calciumsalts, salts with organic bases, e.g. the
benzat hi nelheNompbhyds-aBeqidingaoF ormulin (I centhinngsagidie protond nzyi also beni t h ami no

acids, for examl.e i ni ne and . 1ysine. nversel v, . said.aci d or base
addi ti on <SRAYerfe rlﬂ@%ghthﬁﬁap‘é‘g‘r‘fg@ %%B'einﬂfl'gnglﬁiasferaél ttjog Sl fors y treatment
W th an apRiLeRdH: ith HPpRPridle REntb anliNBore@RiBbaskd! WppfopsialetbadSsalts €6tnisn t he

framework of this applicCation also conprises the solvates which the
conpounds caoguise)ifagexampio the dmmgniymsaltsthe allsalinerpad sagth alkelipemaeial salfpe  abl e

to form Such solvates ar for. ex c I s. 15 Anong
the acid AHAMETOR CaFee: orie: BB IR Ger i B A SR

benzi m daz&%ﬁmi&b&bs,[e?d. e veaZARhe -Bmebyl-D-chicanideBitithine sdlts; phdogaltisdi nyl ]
ethyl] -2, 10- dinmethyl pyrindo[1l,2-a]benzimdazol-4(10H)-one

( E) - 2- but ewidlimimoeacids; for %?@P]ﬁtaéglm@i?ll% Iyiset udi ng al | stereoi soneric forns
thereof is the nost preferred conpound. 20 Particulary preferred conpounds
are the (A)[(2a, 4/3)(A)] enantiomer, the (B)[(2a, 4,6)(A)] enantiomer and
a m xture Cheesoly, sai atitier bawpdditids salt forms can be converted into the free forms
3-[2-[4-(11, 12-di hydr,0o- 6H- benzj m dazo[ 2, 1- b]

[ 3] benPaz i tfﬁaanwt)Wlﬁl?’p%Pé’Fﬁﬂrlﬁ@t% graeid-ni peridinyl] ethyl] -2,1

O- di et hyl pyri m do[ 1, 2- a] benzi m dazol -4(10H) - one and 3-[2- 25

[4-(11, 12-di hydro- 6H- benzi m dazo[ 2, 1- b] [ 3] benzazepi n-6-yl ) - 2- (phenyl met hyl )
-1- pi per i Dhertyin} additign jalt 4 vsel iditheframework of this application also comprises the

rimdo[ 1, 2-a] benzi pi dazol - 4( 10H) .0n E)-2- i : rate
(1), “rheeRekiac B satgruih ke b oY i RETALBESR Pardhy B 2
neant to ciPloifsfn. SOcH SdafesGRBRWREmPR] hidhaykad dlcoghoMies. ei n one or several
nitrogen atons are oxidized to the so-called N-oxide, particularly those

N- oxi d&s wherein one or nore nitrogens of the piperidinyl radical in

Formul (Ao BHE L LA A ISHGRE 50 VR A T Lo
benzimidazo[2,1-b][3]benzazepin-6-yl)-2-(phenylmethyl)-1-piperidinyl]ethyl]-2,10-
dimethyl pyrimido[1,2-a]benzimidazol-4(10H)-one (E)-2-butenedioate (2:3) hydrate
(1:1) including all stereoisomeric forms thereof is the most preferred compound.

20
Particulary preferred compounds are the (A)[(2a, 48)(A)] enantiomer, the
(B)[(2a, 4B8)(A)] enantiomer and a mixture thereof, of the compounds
3-[2-[4-(11,12-dihydro-6 H-benzimidazo[2,1-b][3 Jbenzazepin-6-yl)-2-(phenylmethyl)-
1-piperidinyl]ethyl]-2,10-dimethyl pyrimido[1,2-a]benzimidazol-4(10/)-one and 3-[2-
25  [4-(11,12-dihydro-6H-benzimidazo[2,1-b][3]benzazepin-6-y1)-2-(phenylmethyl)-1-
piperidinyl]ethyl]-2,10-dimethyl pyrimido[1,2-a]benzimidazol-4(10H)-one (E)-2-
butenedioate (2:3) hydrate (1:1).

The N-oxide forms of the compounds according to Formula (I) are meant to comprise
30 those compounds of Formula (I) wherein one or several nitrogen atoms are oxidized to
the so-called N-oxide, particularly those N-oxides wherein one or more nitrogens of the

piperidinyl radical in Formula (1) are N-oxidized.



isoneric fornms which the conpounds of Forrmula (I) may possess. Unl ess

ot herwi se nentioned or indicated, the chem cal designation of conpounds
denot es tWo oafoxgoed e of all possible stereochem cally i soRETiEPOL/G¥18G, said
m xtures containing all 5 diastereonerg_and enantionmers of the basic

nol ecul ar structure. Mdre in particular, stereogenic centers may have the
R- or S-configuration; substituents on bivalent cyclic (partially)

sat ur at ed Tiedéraatsserempeinoally ésontesic foins” @ gseddierain definas@Hf pagsiblet i on.

Conpounds .encoppassi ng. doubl e bonds n have an E or Z-sterepchep stry at
sai d douBF%n%Gﬁﬂmwg?gé@n@WW&@oﬁgWﬁi(@ Tor RESSE¥- ¢ 16858%‘%%’%%%5 of
Formul a (g efibRedl Ot iRdEARYShY %ﬁéﬁﬁi@ﬂ%ﬂgﬁéﬁoh%f@mﬁpm dehdthd the bliguscsipe of

i
this invention. Follow ng CAS nonenclature conventions, when two
st er eogeniall pesiblestereschémivally isabstit farmscsaid miuvgs corfaialme 3 esent in a

nol ecul e, an R or S descri.ptor i ssi an 0 - d- Prel og
sequence rcﬁ"?sée)re%erf ﬁ‘éf?mg?@ﬁ?mer eaﬁlcg%oﬁg%ﬁggglﬁ&euﬁ' M(f?g E% r(gﬁéerf ence

center. Theeapehicaufiets may BiveltheR secDoshifueitagartisttuestsbabivatent aydlicat ed
using relative descri(gtors [RF ere R* is always

. . R ] of [R " S,
speci fi ed (partinhy sperapdradicalsaams kgve giber[the *lswrﬁ]mlﬁﬁBF}é\gF%‘éoncent ers with the
sanme chirghkity a R *. Skl b gk f7 Wl doKBerGibiey &lshidy. For
exanpl e, ?¢Ontl Oélnagt\;’\l/{ecg Pﬁ%’rﬁ%@eﬁ%ﬁ% |ragfangtga&tggﬁ%%idr% tﬁ% Om)l e(E:'[llrJ)feShas an S
conf i gur atdouBledodd t Steresetenrichllydndmerid form of the cempownls o€ Eamiyda d) asgoul d 20 be
specified as, SS[R *,s*]. If "a" and "p. are used : the position of the

hi ghest0 probyiqusly m@ﬂ‘ﬂsfé%tptbﬁéﬁ’cbr%ﬁgﬂ‘ﬂ@rg Fr‘ffﬁ’terq%@“ﬁg]rvﬁﬁtﬁorgt omin the ring
system having the lowest ring nunber, is arbitrarily always in the "a"
position of the mean plane determned by the ring system The position of
t he hi ghesFollowiigy CA$ eutestlatwe aenventiaisevherhiavo seryegeata jeatercefiBennat om i n

e 10 SHRUSS LS, RSB ERo  F1GRA5Dr RLBE s

substi tue énoni nat e on the

same si de ¢f cihemPBRPBloanequeies RlldNto e Ibyedthtniberd chjral @mter,ahe "p", if it
is on the other side of the nean plane determned by the . rjing system Wen
the bofd atefagerics centet. nidiecconBgeration pifhe rRESNE StersgBeRIF SEteY1S &ﬁ‘écagf‘ér’rém& the 30
i nternedi ate..c " & s i ir

St uct ar e TOHER OB s Fir IR, bk R AR e e bl

For mul a (| Jentb@and[K %R tHadicateecaergeith ehccnteashiralityi andri&y, St bidiceies 8 st er eo
chemcally differen

conmpounds ‘E?Flt%?ﬁfﬁ’ll%e ?ﬁ’l;éi%éu SIZ%VF\@??? ﬁgéﬁg"z%?'g%é%gg glé]‘é’z %?Srfq‘fféﬁ %%ee ;rg\(/av may
ggp a? )alltn ; 2 esbkEde his 8 cé B Ron’ A8 8B Lo ddcnice s Rfthe BeRbidestipiorWuldh can be
20  be specified as S-[R*S*]. If “a” and “B” are used : the position of the highest priority
| substituent on the asymmetric carbon atom in the ring system having the lowest ring
number, is arbitrarily always in the “a’ position of the mean plane determined by the
ring system. The position of the highest priority substituent on the other asymmetric
carbon atom in the ring system relative to the position of the highest priority substituent
25  on the reference atom is denominated “a”, if it is on the same side of the mean plane
determined by the ring system, or “g”, if it is on the other side of the mean plane

determined by the ring system.

When the bond at ¢ is a single bond, compounds of Formula (I) and some of the
30 intermediate compounds have at least two stereogenic centers in their structure. When
R! is other than hydrogen, the monocyclic N-ring in Formula (I) has a further

stereogenic center. This may lead to 8 stereochemically different structures.



fromone another follow ng art-known resolution procedures. The racem c
conpounds 5 of Fornula (1) may be converted into the correspondi ng

di astereowermBo4®alt forns by reaction with a suitable chiPcalEPazixso Sai d
di astereoneric salt forns are subsequenjly separated, for exanple, by
selective or fractional crystallization and the enantioners are |iberated
therefromby alkali. An alternative manner of separating the enantioneric
forms of the conpounds of Formula (l) involves liquid chronmatography using
a chiral 1Q stationar hase. Sai d [ ereochen call yqi ri¢c forns may
al so be deﬁl‘?/(éodnl?o% a/ftff%mggﬁq)eass%ﬁ%lyeﬁgmg%?}gggﬁsﬁffsggéﬁ{g’r%xgg OI%B? g?reri C
forns of t&astapRedRthef@mSdfahdeniig mik@ies of ahftiofeswiiel cimied sephatedeact i on
occurs stereospecifically. Preferably if _a specific__stereogisoner is
desired, sHpa cnapdberdolpvingse-laanssqlution pgcedies o d 8P BACNCCARRIBAS  of

preparatio h%g i : L Bkieal |y pure
15 sta(r%{ti n?%%gfdﬁg{@ o(?%lwglkédf ﬁﬁd’@g%@gg@gg&% g ore %u\érr%ﬁ?lg%ﬁ may Sz‘a’?so exi st

in their tgattormewitlca fitable dhirahacid.of4id dakteteouglic nalt foemp larecsubkequenttii cat ed i n

t he above formula_are ir]tendege@t,o be_.included w thin e scope of the

present i nY@ARIYAOr PERTRIFSET _flv‘?:%%%ﬁﬁ’ﬁa C&fStqu?aﬁ‘BP&n F° BFRHRTRIT RS i s
H may exi sfipdrited ARldrofPhy SRRONALRGeMA N ORI of QpBatifD thel MUV H AR al SO

conprises derivative conpounds (usually call'ed "pro-drugs"”) of the
phar macol offirmabf the scmpyads ofifounmas (b doot s iiguidehtdmatpgraphst ustg a oliiadh ar e

degraded in .vivo.to yield the compounds.according to the inventi.on.

P o i s Hpdstatatars St Puisafer SETRRIANE 105 RRP Sl mith T’ SFRHERRL, ger

recept or tfRkoirBos@NP pukeGEerésehéidatly id@ﬁhéri@&"ﬁmsdﬂ‘%@di@%prﬁt&stﬂﬁﬂ%s are

particularly useful en the desired conpound has chem cal _ or p_%(si cal
1

proper t i esmetesielsqpreided thahdgirerction aequshstercespeeiticellio rPrefeeatly Hiaspeciligor

exanpl e, LI L . Y. m_'érﬁﬁ e poorly
trans porte%}glggggtgé{lgtq ﬁsgl%%%gc{s]gqnq@%lln ﬁsgﬁ%ﬁrﬁg&ﬂle%{l b%%/e?%as eeClgél un ggi rably
short pl asoBprbpdritidnl fihesemethbéy wiDadiastagsssiyrengpoypeamtomegdcatigypulre f ound in
Stella, V. J. et al,, "Prodrugs", Drug Delivery Systens, 1985, pp.

112- 175  affartipgppderiakogs 29, pp. 455-473. WD 03/ 044023 -12 PCT/ EP02/ 13180
Pro-drugs forns of the pharmacol ogically-active conpounds according to the
invention wll generally be conpounds according to Fornmula (1), the

phar maceut Semt bfjtha compowtsls of Famnwla Q) nizasésozd it in their saitargeridiormo$ycht he

stereochenjcal |y, i sonmeric.forns. thereof and the N-oxide,.formthereaof,
navi ng_an 6P HhbRE AR kR TedRd fitbe ABivedriup af ftfige {lgly mil A
within the scope of the present invemtion. For instance, compounds of Formula (I)

20  wherein R’ is H may exist in their corresponding tautomeric form.

The invention also comprises derivative compounds (usually called “pro-drugs”) of the
pharmacologically-active compounds according to the invention, which are degraded in
vivo to yield the compounds according to the invention. Pro-drugs are usually (but not

25  always) of lower potency at the target receptor than the compounds to which they are
degraded. Pro-drugs are particularly useful when the desired compound has chemical
or physical properties that make its administration difficult or inefficient. For example,
the desired compound may be only poorly soluble, it may be poorly transported across
the mucosal epithelium, or it may have an undesirably short plasma half-life. Further

30  discussion on pro-drugs may be found in Stella, V. J. et al., “Prodrugs”, Drug Delivery
Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-473.



5 in such esterified acid groups are groups of the fornula -CON where R’
is a Cl-6alkyl, phenyl, benzyl or one of the follow ng groups : Am dated
groups i nwbwde4gedups of the fornula - CONRYRZ, wherei n RPCIT&EPB/1318©
Cl_6al kyl, phenyl or benzyl and RZ is.;pOH, H, Cl_6al kyl, phenyl or benzyl.
Compounds according to the invention having an am no group may be
derivatised with a ketone or an al dehyde such as fornal dehyde to forma
Manni ch b#@se-driBsifernizasféhepharmadojetiedllyAstivie compounds aesorbing to the {1vestiom
aqueous sol.ution. 15 The conpounds acGor di tq For rally
be prepar &8 @ﬁne&a]&lg?: 8%1@%3%@00@%@&%@%&1 Rag%)l‘ &m?lgﬁ%f%cgu@ﬁ%l\y\% @%891%&%

skil'l ed peLRiR baddRIIMAPANSTHRET, Fhe SétedchetBeayUsdtericSothsiherseahd thea

co- pendi ng application, which is included herein b ref erence. 20 Apart

f or m t hei rV-oside fom therbeé ihaying e agidprovprahich F\Sﬁ‘étﬁﬁ@@g seamidgicg lrddugssy nul a (1)

d derivati t, f h th
ﬁinst ani L;\{ﬁ'i@c\ﬁ:%&r&éa%%&? é@g%}%@g@%ﬁi@l{le fog&gfgr?ﬁ%%ﬁ&mggRﬁ%no%dul ation

in a mamalg, &yl phenys Urprgss basof thé féllomdngegrsps i vity and/ or inflammatory
reactions, for the treatnment and prevention of 25 allergic di seases such as
rhinitis, urticaria, asthma, anaphylaxis and the |ikeand for the treatnent
of gastrointestinal conditions such as ul cers,~dyspepsia, various reflux
indications and the like. The invgntion is ther al so concerned with the
use of an histam ne recepkor antfgonyst accor@ ngoto Formula (1) and
derivatives thereof for thg.o
i mmunonodul ati on in a mamal, n WO 03/ 044023 -13

PCT/ EP02/ 13180 of hypersengitivity dnd/or infl tory reactions and for
the treatnent and prevention of allergic diseases and gastrointestinal
conditions. A further aspect of the invention is to provide for a new use

for histan ne Hl- and/.or, .5 H2-r or ant St S, i n gartdcul ar for
acutely | %%‘anﬁé FARPS lﬁflpg%graﬁ?saq%ﬁ %&e‘ ?%%yﬁ SRR 1 Editar an el evat ed
| CP, ngyre ('J_a&%&@h@ﬁ‘}l%&b&z?l&ddl@’qls_l—lb}ﬁﬁﬁ\@kﬁﬁyﬂ, E&I@n@v&nzymr eventing an

an r

el evated | secondary i schaem a caused by ain injury. Most
advant ageousl y, the histam ne Hl- and/or H2-receptor antagonists do not or

toa mni ng%c?u)%fdg ggcolrc(i)l\lll\g fo & 1r{v%hﬁ;§n lrleﬂf?né) Anoé?lgillg rg?(ﬁﬁ’%ﬁ’ be derivatised with

a ketone or an aldehyde such as formaldehyde to form a Mannich base. This base will

hydrolyze with first order kinetics in aqueous solution.

15

| The compounds according to Formula (I) can generally be prepared by a succession of
steps, each of which is known to the skilled person. The preparation of said
compounds is disclosed in a co-pending application, which is included herein by
reference.

20

Apart form their use for reducing the ICP, the compounds according to Formula (I) and
derivatives thereof are also useful for the treatment of other histamine H1- and H2-
mediated diseases, in particular for immunomodulation in a mamal, for the suppression
of hypersensitivity and/or inflammatory reactions, for the treatment and prevention of
25  allergic diseases such as rhinitis, urticaria, asthma, anaphylaxis and the likeand for the
treatment of gastrointestinal conditions such as ulcers, dyspepsia, various reflux
indications and the like. The invention is therefor also concerned with the use of an
histamine receptor antagonist according to Formula (I) and derivatives thereof for the

manufacture of a medicament for immunomodulation in a mamal, for the suppression



10 According to the invention, the histam ne Hl- and/or H2-receptor

ant agoni sts are either conpounds and derivatives thereof according to
Formul a (WP oat0440aown hi st am ne Hl- and/ or H2-recept or ant ®GOrrPe2/8318bei ng a
discrete and limted group of nedicatipns readily recognized in the art.
15 Hi thertoo, histam ne Hl-receptor antagonists are comonly used for

i munonodul ation in a mamal and for the suppression of hypersensitivity
and/ or i néfllgpersdnsitivity @eadfor orfemnhatoryaeactiond and, for the tieamentprpreyentiosept or
antagonist j§ selected fromth rQu % acrivastine, alinmemazine,

antazol i ne?tjaigrtg 1555% angd, %]Hainﬁeéanagﬁgﬁ(g Pt i ne, bronpheniranine,

bucl i zi ne, carbi noxam ne, carebastine, cetirizine, chlorcyclizine,

chl orpheniram ne, cinnarizine, clemastine, clemn zole, claocinizine,

cl oni di ne, Adyritier aspeet, ofdhpmyhietrmeid faerovide Sorza sevssdy Mistamunei freand/or

dexchl orp i ram ne di. renhydr.i i i el Lazi ne,

di phentﬁ/dr g WS?tOHF%ﬁ%WQ%)}? é"inftlﬁ@g} 5&%&&%%&%&%@%&%@%#’%@i Zi ne,
epi nast i neCPexPpRHadin e, clENaEidIPZ ndes inlpattiviilal erritiddly deacald@Ptander

| oratidine, meclizine, nmequitazine, nethdilazine, gﬂ nserin, [ zol astine,
ni apr azi nepreyesing as eleeted Hob aad aaepadsrwischaeaiia ravged by R HEIEY nidost
phenbenzan |20 PP LAY QBN ASis DY b8

tenel asti rqlé&g?t%%e?)telﬁlgﬁqil%g?%lp?}n@p%@?Pn%?&tr pel en arﬁ ne and triprolidine,
deri vat i vesidifiemestenddewen ottraisethedloodrpyesstreo or nore of the foregoing. 30
Hi t hert oo, histam ne H2-receptor antagonists are comonly used for manal s
sufferil‘hg fromcertain gastrointestinal conditions such as ulcers,
dyspepsi a, A¥akdiRE s the idvelition, T EidlahRSH Ao $12-tek€ptor dhtaddhisisid éther t he

hi st am ne H2-receptor antagonist is selected WO 03/044023 -14

PCT/ EP02/ 1&h§®uhdsoand deeivativag sheséofragerirdingite Eornatilare) prkrpavn higiaginedil e,

CT/ EP02/ 13 p@ubd T dvsvgvcuhatolicarndingin Bor . f
any two or s sieoniier fdhingetu b A )iffed PELER nPAGRE . T D Oy

exhi bit bofehdilyi et@dhHiz¥dGn e argnd/ or H2 5 receptor antagoni st activity, such
as ritanserine or the conpounds according to Fornula (1), the
pharmaé®eutical ly acceptable acid or base addition salts thereof, the

st er eocheny;6al 1o, hisAEhd ﬁll‘r&re%ﬁ)rtaﬂﬁéﬁﬁgts A ohfifordy udisde form thereof.

immunomodulation in a mamal and for the suppression of hypersensitivity and/or

inflammatory reactions. In particular, the histamine H1-receptor antagonist is selected
from the group of acrivastine, alimemazine, antazoline, astemizole, azatadine,

20  azelastine, brompheniramine, buclizine, carbinoxamine, carebastine, cetirizine,
chlorcyclizine, chlorpheniramine, cinnarizine, clemastine, clemizole, clocinizine,
clonidine, cyclizine, cyproheptadine, descarboethoxyloratidine, dexchlorpheniramine,
dimenhydrinate, dimethindene, dimethothiazine, diphenhydramine, diphenylpyraline,
doxylamine, ebastine, efletirizine, epinastine, fexofenadine, hydroxyzine, ketotifen,

25  levocabastine, loratidine, meclizine, mequitazine, methdilazine, mianserin, mizolastine,
niaprazine, noberastine, norastemizole, oxatomide, oxomemazine, phenbenzamine,
pheniramine, picumast, promethazine, pyrilamine, temelastine, terfenadine,
trimeprazine, tripelennamine and triprolidine, derivatives thereof and mixtures of any
two or more of the foregoing.

30
Hithertoo, histamine H2-receptor antagonists are commonly used for mamals suffering
from certain gastrointestinal conditions such as ulcers, dyspepsia, various reflux

indications and the like. In particular, the histamine H2-receptor antagonist is selected



Whil e all conpounds show a marked depression of the ICP, the foll ow ng
conpounds 1o have been shown also to have no or little effect on the

| ower i ng WD oBloetoks ood pressure : ketotifen, chlorcyclizi ReT/EPomEBhazi ne,
pyrilam ne, diphenyl hydram ne, chlorphgpiram ne and zol antadine. In vitro
studi es can be used to evaluate the histam ne antagonist activity of the
present 15 conpounds using appropriate receptor nodelling studies. In vivo
st udi es céaron¢heyseup dfoamtidinatimetifiae Hambbdine,alizatidineyfiotidind, zolantiginasent
conpounds.. To.,this extent, a clinically releyant. rat. nodel for traumatic
brain inj MV%@GBQ}?EFOMWWWEPW%W@%WS Ogﬂ\?g@ﬁﬁ%‘&gand used to test the
conpounds according to the 20 invention (K Engel borghs et al., Tenporal
changes in intracranial pressure in a nodified experinental nodel of

cl osed heatlso,jisianyine Jecepiot pfagangsts 8By exlaibit &ob, histgrgmic H1xand/erHRossem et

al ., Brain oxygenation af.t.er experi.nent.al ¢ L.DJ Exp.
ved, Bool Tesppidt iage s Bliifh SRR AR o R ESHpOGR ab R so fithula

aut or egul aty, 82 phefmde6ktRANRbcd2hb@BIE dcldyy Base adiitonpalts tepdod] theodel  of

traumatic brain injury, J. 25 Neurotraumm, 17(8); 667-677, 2000). In one
study i nt resseeshemically isemedn &oran thersof anddbelwxiie farme dhersafal cold lesion in
rabbits. The histam ne receptor antagoni st according to the invention,

i ncl udi ng the conpounds according to Forrmula (1) and the currently known
hi st ami ne While alHeempovahdiididvRa Blrkedateptessiomnt thg 80P she falkyvite cdmopermdat ed i nt o

vari ous pharnmaceuti cal for for adm pistration pur e appropriate
conposiot i dHY GNSF@?S@‘)WEQISB 0 @YY ) lftge E@?f‘ﬁ 88 i?kﬁ IBWEB’E% Egﬁﬁf’ fﬂ%ﬁ%‘%&?@’& ‘for

syst em cal ¥ RioRlyEhising HHaRazile pRHERARE dighenylRf@EARESUL i Cal
conposi ti ollnegoo ’tcﬁllos irllvlen’tﬁiilon, gzr} eprelcti ve e{Jrl:lDu}Fltﬁgf the particular WO

03/ 044023 dGipkRdamig®d zolabtdinconpound, optionally in addition salt form
as the active ingredient is conbined in intimte adm xture with a
pharmaceutically acceptable carrier, which carrier nay take a w de variety

of fornms dppersitdicotantbiaust@idevaiuahy P afstinifdatesini @ dothdty efdié priesdnr at i on.
These pharnmaceutical conpositions are desirable in unitary dosage form

sui t ablse, ¢omBupds usingApRToPripwTeeaptermedelling HKliesr al |y or by parenteral
injection. For exanple, in preparing the conpositions in oral dosage form
any of the usual pharmaceutical nedia may be enployed such as, for

exanpl e, Waté¥o, stgligsaah He uséd 19 evaluaehtind biokgibat dutivity kéthierpredent congwandd. or al

Sol Ut  ons: To/MSBITIE & pFas S BIEH e faraemate S Ry sETHet B et s
| ubri cant SInjlﬁ&-@ﬁj(Ql'éE was developed and used to test the compounds according to the
20  invention (K. Engelborghs et al., Temporal changes in intracranial pressure in a
modified experimental model of closed head injury, J. Neurosurg. 89: 796-806, 1998 ;
K. van Rossem et al., Brain oxygenation after experimental closed head injury, Adv.

Exp. Med. Biol. 471: 209-215, 1999 ; K. Engelborghs et al., Impaired autoregulation

of cerebral blood flow in an experimental model of traumatic brain injury, I.

25  Neurotrauma, 17(8): 667-677, 2000). In one study intracranial hypertension was

induced by a cortical cold lesion in rabbits.

The histamine receptor antagonist according to the invention, including the compounds
according to Formula (I) and the currently known histamine H1-, H2- and H1/H2-

30  receptor antagonists may be formulated into various pharmaceutical forms for
administration purposes. As appropriate compositions there may be cited all
compositions usually employed for systemically administering drugs. To prepare the

pharmaceutical compositions of this invention, an effective amount of the particular



10 disintegrating agents and the |like in the case of powders, pills,
capsul es and tablets. Because of their ease in admnistration, tablets and
capsul es womses®p: t he nost advantageous oral dosage uni PCI@PAY13180 whi ch
case solid pharmaceutical carriers arejsobviously enployed. For parenteral
conpositions, the carrier will usually conprise sterile water, at least in
| arge part, though other ingredients, for exanple, to aid 15 solubility,
may be i nctangeaind) oyjtieoslishineadditibnisalofesm, avihe agtavepingredient/is lsempimegax ed i n

which the carrier, compri ses saline solutiaon | ucose | uti.on or m xture
of sal i ne BHEetedpIEEe Wh dphamacrytaly apeabliapaigs wheh rayieames s b
prepared i ®idehafibty(FFemsARPERING Gi Bie e bElprepdrbii & Sesir&d!foR @fRlingratieant s and
the |ike may be enployed. Also  included are solid form preparations which
ar e i nt end&kese phiyveageiricel composisinns areylesiedbdy @ unjtary dosageform j syitpllesivr m
preparations,. Lt LS ecl al Y t.0. af or ement i oned
phar magstautﬁ) %ﬁé?ulgrc gogﬁggﬁ%b%aglghi%ﬁaﬁﬁnoﬂﬁ S’g)ggeg%%alflg]reéﬁwogtggae&@ ’lgidn‘i ni stration
and uni f or piepatingf thel esrafesitionshin bratldssagefdror, anywsf tis ashahphisinacsutitdrsedio
physically discrete units suitable _as unitary 25 dos%% S, eﬁcﬁ uni

cont ai ni ng™ay pe eployedsHdRsJensamBle.gratere givgels; gilsr dapholy anddhe ikeindge ¢ o
produce th i : 1 LN ASSQeihat | 1 qui red
Phar mmceut 5P Saf Fa bl B aRab Bl b G S L Rl <

(i ncl udi ngsolstomspat sotid camicesduttaid earshes, ompsykadin, gilbdnts, lybowaies, bpakckst s,

waf ers, suppositories, injectable_ solutions or suspensions t he |ike,
and sg&’r eg .’é‘EFgFﬁﬂnﬁiaﬁF@% a‘?“n’i‘?i‘g‘f“ In g Spsef pBWéiFrér@ﬂF’f?pSi ??ra.nggars]’ietfif qui ck
adm ni st rapbQise oft théir 848" B A s0AB6n, RAAEITBEE MPs61Rb repfRBRABd fnb@N 1 S

formul ated as an injectable or perfusable solution or suspension. The

fol | owi ng @kvantekeqsioral dosagatnit forerspn edieit case sa@istk pharmadentienl carpieisige | i mi t ed

t her et o. 03/ 044023 PCTLEPO2/ 13180 - 16 .Expar.i .

conpounds THOSBEETAPE i ERERE Campeaipih et oy Okl Sublieni ¢ s
carbon at ogssik vda! aileasnaslaiea xhetigh@bérdhbididatselonextble lto aldhose cases

t he stereochenicaII% i.soneric formwhich was first isolated is, designated
as " A" landsalwfilitys mgyhg ingdudegr Injggtatie selubons; fraexprapler B ke PiSPRe ithet val

st er eochenj i Q0 cnli . s RELIWE I 2 ey rnms can
be- Unanbi ounei sy Aol sy W, cRELL (ofifoRea ribpks QB Cal

art - known ghatdsedslusivnhlmectatiosusporsinnk eyayXélsoshe fremretl mfwlach ¢asa.

appropriate liquid carriers, suspending agents and the like may be employed. Also

included are solid form preparations which are intended to be converted, shortly before

20  use, to liquid form preparations.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary

25  dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required
pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof. Most

30  preferably, -for ease of quick administration - the aforementioned pharmaceutical

composition is formulated as an injectable or perfusable solution or suspension.

The following examples illustrate the present invention without being limited thereto.



For exanple, for the conpound pyrimdo[ 1, 2-a] benzi m dazol -4(1011)-one, 3 -
[2- [4- (11, 12-di hydro-6H benzimdazo [2, 1 -Db]

[ 3] benzazwpionoés093 ) - 2- (phenyl net hyl ) - 1- pi peridi nyl] et hyPLTAPOXZ 184 net hyl ,
the 8 possible stereochem cal isonericigorns are 15 defined as follows :
Cl S-fornmsK2a, 4a) (A) (A [(2a, 4a) (A ] (B){(Za, 4a) (A) ]

K2a,4a) (B) (A)[(2a,4a)(B)] (B)[(2a,4a)(B)] TRANS-fornsK2a, 4/i)(A)

1 (A)[(2a,4(3)(A)] (B)[(2a 4p)(A)] K2a,4f3)(B)(A)[(2a,4/i)(B)] (B)

[ (2a, 4f 3) ( MO 03/044023 -17 PCT/ EP02/ 13180 Herei nabove and hereinafter,
"DMF" Qs ﬂ@é—%ﬁﬁﬂﬂe 1 *N-di met hyl formami de, "DIPE" is defined as
diisopropylL.ether, "THE".is,defined as t.et.rahydrof ur y " 1s defined
as net hyl (:)EWH&%?W)@PB t,he.achﬁxge S egeogéqn?lﬁ%(f 3 glgﬁl%no%ﬁg%%e}aglﬁg fe. 5 A

Prepar af i oo atctiﬁ@s HeRiARAS abEexpormouisddxaimdde IAlthak ch¥esfiar ati on of

intermediate 1 10 Use dry gl assware. A m xture

f
( et hoxy meti¢rydchemiqate isprsissptin mhinkorasdirtdeoleted gﬁaieSi@ﬁt)ﬁd ah“AHndths (nol
si eves) (Z.1 ¥:Chy p;m%v{stg&ﬁ;c r@ﬂg%?@t@reﬂ?éjt%rthé\gctadl%{@re Lhical &?g hgsRNe (0.35

nmol ) was ad e mxture was stirred at -2 r 30 mn A
sol ution Offovkew’r, Bkl ‘plredd Betibythdriciophpemi et unamdigududy chahjteiized B was 15
added dropwi se at -25C. The m xtuyre was al]owed tg warm to_room

t enper at urersopskitled dp theragty ugipg PH;iWPYVB msthods s %?\’/&Iﬁ?‘@‘m’leaﬁﬂa% econposed

W th W?Oter iff-lgﬂﬁoﬁr gani ¢ solvent was evaporated. The aqueous concentrate
was ex rac(%e W th CH2C12. The organic |layer was separated, dried (MySH),
filtered and the sol vent was evaporated. The residue was purified by

col utm chr gmat ogr ap over silica.ge | uent . .CH2 CH 2.5). 20
The pure Fore '—H@»%ﬂé@ @@H%@#@Wlfgrdd’[ﬁﬁ'é’ e&F\%‘%"%ﬁ@%ﬁ&%@ég‘{f Yi el di ng:
121 g of 4(‘11,12-dihydr0—6H-benzimidazo[2,l-b][3]benzazepin-6—yl)—2—(pheny1methy1)-1—

piperidinyl]ethyl]-2,10-dimethyl, the 8 possible stereochemical isomeric forms are

15  defined as follows :

| ‘
e,
O

CIS-forms 20,4a)(A) | (A)[2a.4a)(A)]
B)(2a,4a)(A)]

20,40)(B) | (A)[(a,4a)(B)]
B)[(2a,4a)(B)]

TRANS-forms  (2a,48)(A) | (A)[(2a.,4B8)(A)]
B)[(2a,4B8)(A)]

20,4B)(B) | (A)[(2a,48)(B)]
B)[(20,48)(B)]




(et hoxynet hyl ene) - 1, 2- bi s( phenyl met hyl ) pi peri di ne enantioneric m xture
(internmediate 1) (1009 . b) Preparation of internediate 2 A m xture of

i nt er mediWD®3044083 35 nol ) in THF (500m ) was stirred till PCOMPOBIBSRS

di ssol ution. H20 (900m ) and then HO _y.a. 38% (100m ) were added. The

m xture was stirred and refluxed for 3 hours. The organic sol vent was
evapor at ed. The aqueous concentrate was al kalized with K2C03 and extracted
with CH2Cl12. The organic |ayer was separated, dried (MgSH), filtered and
the solvent was evaporated. The residue was WO 03/ 044023 -18 PCT/ EP02/ 13180
purified Herciohhave achhoninetes SPMF dy definsd|as AaNV-genethdfgraemideriPBIB] BHz oH
97/3). Th : j ¥ Afriey EMIBRASs @fafedr at ed.

Yi el di ng: %§]§H&{%fél{fg}%%)g:%gf\ﬁﬁgﬁiﬁﬂé?gﬁe)%%gw%gggd| necar boxal dehyde

enant i orreraﬁénQ%h}sltlSQbétY(lﬁeWPéf r@@ﬁatléd?“?ﬂed@? ngpr@’y Bf-eparati on of
intermédiate 3 A m xture of DIPA (0.33 nol) in THE p.a. (previously dried
on nol. sieves) (21) was stirred at -78C under N2 flow BuLi, 2.5M hexane
(0.276 nol dr.opwi se..  The m xture was stirred at -78C for 15
mn. A solfsi EHrgHono QLR TAREHIPORRE benzi mi dazol e 10 (0.276 nol) in
THE was aﬁled grggw se. The m xture was stirred at -78C for 1 hour. A

sol ution diate 2 (0.276 nol) in THE was addeg.dropw se. The

m xt ur e was Praarationdf atermé8i@tf br 1 hour, then all owed armto room
tenperature, stirred at room tenperature overnight hen deconposed
with water. The organi c sol vent was evaporated. Thg aqué&ous concentrate was
extracted with CH2Cl2. The organic | ayer was 15 sg¢parated, dried (MgSO4),
filtered and the sol vent was evapor at ed. Tk esjdue~was  purified by

col um chr omat ogr aphy over silica gel ( : CH2C12/ CH30OH 95/5 to

90/10). The pure fractions were collecte §
Yi el ditog: 113g of c

2+ et hanol U1t 6 e e o By L Rct el g et R e R e ©
mol) in THF p.a.(mol. siéves) (2'1) was stirred at -50°C under N> tflow. BuLi,
2.5M/hexane (0.35 mol) was added dropwise and the mixture was stirred at -25°C for
30 min. A solution of 1,2-bis(phenylmethyl)-4-piperidinone (0.35 mol) in THF was
15  added dropwise at -25°C. The mixture was allowed to warm to room temperature, then

stirred at room temperature overnight and decomposed with water. The organic solvent

was evaporated. The aqueous concentrate was extracted with CH,Cl,. The organic layer
was separated, dried (MgSO4), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,ClL,/CH30H 97.5/2.5).

20  The pure fractions were collected and the solvent was evaporated. Yielding: 121g of 4-
(methoxymethylene)-1,2-bis(phenylmethyl)piperidine enantiomeric mixture
(intermediate 1) (100%).

N
b) Preparation of intermediate 2 Q;éij\/o

A mixture of intermediate 1 (0.35 mol) in THF (500ml) was stirred till complete

25  dissolution, H,0 (900ml) and then HCI p.a. 38% (100ml) were added. The mixture was
stirred and refluxed for 3 hours. The organic solvent was evaporated. The aqueous
concentrate was alkalized with K,COj5 and extracted with CH,Cl,. The organic layer
was separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was




-19 d) Preparation of internmediate 4 [(2a,4R)(A)] A m xture of
internmediate 3 (0.22 nol) in trifluoronethanesul fonic acid (750mL) was
stirred awob30@oedr 7 hours. The m xture was cool ed, pour @¢TEPD2/03180 ce,
al kalized with NaOH 50% and extractedjgi th CH2C12. The organic |ayer was
separated, dried (MSOH), filtered and the sol vent was evaporated. The
residue was crystallized from5 CH3CN. The m xture was filtered. The

pr eci pi tatlﬁlrﬁﬁq byl &{raih@topﬁ h Wérfsilﬁ%%eﬁ(%ﬁﬁﬁ@mhmzmm 91773). The

chr omat ograp over silica eé@f uent : 2C12/CF§§¥1%€E§/%.5 o 95/5).
Four pure HW@%‘@‘F"B’A@ WEP @I@Sﬁ%ﬂ @esaﬂ(an&‘ﬁ%% evapgypteany Clding 1805 hdr at ed. " The
resi dues Vﬁé(gh&fﬂrﬁémbrl)iﬂp@eﬁdiﬁ%h@dﬁﬂﬂbhyﬁbenmtﬁmiepictrﬂikaﬁe (irtermédiate @) ed of f
and dried.  yielding: 16g of fraction 1 [(2a,

4(3) (A)] - 67PP)2- bi s(phenyl net hyl ) - 4- pi peridinyl] 10 11,1

2-di hy(fr 0- 6H benzi m dazo [2,1-b] [3] benzazepine (inter Idi ate 4) (14.6%,

19.5 g of fraction 2 [(2a, 4(3)(B)]-6-[1, 2-
bi s( phenyl @%%&aﬁ%z}l—&iiﬂgﬁﬁé@idyg] -11,1 2-di hydro- 6H be
benzazepin : , 8. g fraction 3 [(2a,

4a) (A)]-6-[1, 2- bi s(phenyl net hyl ) - 4-

pi peridinyl]-11, 12-di hydr o- 6H benzi m daz P zaqui ne % and
7.74 g of 15 fraction 4 [(2a,
1]-1] i hyt

flazo [2,1-b] [3]

4a) (B)]-6-[ 1, 2- bi s(phenyl met hyl ) - 4- pi per
benzi m dazo[ 2, 1- b] [ 3] benzazepine (8.9% . e) Preparation [of
m xture of internediate 4 (0.0305 nol) in nethanol (150rdH)
at 50C overnight with Pd/C 10% (1g) as a catalyst. After
equiv), the 20 catalyst was filtered off and the filtrat
The residue was crystallized from CH3CN. The precipitatg 5 filtered off
and dried. Yielding: 11.66g of [(2a, WD 03/044023 -20 PCN EP02/ 13180

413) (A) 1-11, 12-di hydro-6-[2-(Rp".h met hyl ) - 4- pj peri di nyl.] - enzi m dazo
[2,1-b] [ 3fpeirns ehPRA ?‘?-%@Pﬁé’a&%@-ﬁ-)@@lﬁwb d@%ﬁr‘?ﬁ%"qﬁgvﬁk@h‘%@r ation of
i nt er medi agtiredd ab-1$9€ hidyr §) AssVBuld, 2 AMithesane €0.276 MbPAvas @d&RD dropyise.n THE
p.a.(previously dried on ROl o0 SEEURS): ( ] S5 St \ty- 70C under
N2 flow Bﬁ% t%rﬁ\)(ﬁs?lggd ﬁto-l7§ Csv\g)srvl% n)nn. 2&%9%)1 0%%2 ?)ilél{})’lcgﬁiyl? 1H-

benzimidazole

10 (0.276 mol) in THF was added dropwise. The mixture was stirred at -78°C for 1 hour.
A solution of intermediate 2 (0.276 mol) in THF was added dropwise. The mixture was

stirred at -78°C for 1 hour, then allowed to warm to room temperature, stirred at room

ternediate 5 A
was hydr ogenat ed
ptake of H2 (1
Wwas evapor at ed.

temperature overnight and then decomposed with water. The organic solvent was
evaporated. The aqueous concentrate was extracted with CH,Cl. The organic layer was

15  separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,Cly/CH30H 95/5 to |
90/10). The pure fractions were collected and the solvent was evaporated. Yielding:
113g of a-[1,2-bis(phenylmethyl)-4-piperidinyl]-1-(2-phenylethyl)-1H-benzimidazole-
2-methanol (intermediate 3)(79%).

20



added dropwi se and the m xture was stirred at -70C for 15 mn.

1- (phenyl net hyl )-1H benzi m dazole (0.185 nol) dissolved in THE was added
dr opwi se WD 03//@28Nnd the mxture was stirred at -70C for PCTH®P02/13180
Internediate 2 (0.185 nol) dissol ved IE 9.THE 10 was added dropw se at -70C.
The m xture was stirred at -70C for ou then brought slowy to room
tenperature, stirred at roomtenperature overni ght and deconposed with
H2O. The organic sol vent was evaporated. The aqueous concentrate was
extracted vvlth CHZClZ The Qrgani c | ayer was sepatated, dried (MSH),
filtered @hepa phyBiREeHaCdvapor at ed. The due was purified by

col um chr omat ography 15 over silica gel (el ueR 2C12/ CH3CH 95/ 5). The
pure fractions were collected and the solvent
91g of internmediate 6 (98% . b) Preparation of
internediate 6 (0.18 nol) in trifluoronethanesul fony s--‘
stirred at 120C under N2 flow for 18 hours. The m x ol ed, poured
out on 20 ice, alkalized with NaOH 50% and extradted W thJCH2CI2. The

col umm chr omat ogr aphy over silica gel (eI uent:
The pure fractions were collected and the solvent®was evaporated. Yielding:
40g of internediate 7 (46%. 5 c) Pr epaK%%l@H*)J)f internedi ate 8

[ (2a, 4sz( AN made Bf RRamaliaB ¢6.22 F}M&)’lﬁ'ﬁdﬂt&ir&n)gthﬁné‘suﬂo%ib uelur(esoaﬁl) was coc

i nt er medi at e t hanol Wwas r ogenat

with Pd/C Wd@%@ ey ;Eem‘ caya 688’:?”%@?"6’?6 P g u&ﬁzed it

cat al yst whaOHF50% emcbektmbfedamﬂl CHeClp i Theraagamioagerevaspopaned, difdi s f r action
was purifi Sl %"% &ﬁ%;%ﬁﬁ%&%&%é{}%o%‘@& Tilel b GGud®hs & (f ?ét!ﬂ‘ﬁ%d from

CHz2d 2/ ( ractions were collected and their
sol vents weHeCHvE twwaﬁfétewdwahe Pregipitpig and thedgltratepvaspugified nt er medi ate 9

(cis i somegegphr aééy@ﬁ/? folﬁﬁﬁc&&&ﬂat&gl‘é@ﬁy &vey Siliod Féli(@lﬁieﬁtf or, CHRENOH I$16/1.5

Fazoc/(l) pitat e 6’5‘5 lt<’0ur p%rree cqcIofns ?Nrclage colfected al’ﬁt eir sglgfents Were,(’*:levapora{.'ede{“madI ate 8

residues were crystallized from CH;CN. The precipitates were filtered off and dried.
Yielding: 16g of fraction 1 [(2a, 4B)(A)]-6-[1,2-bis(phenylmethyl)-4-piperidinyl]-
10 11,12-dihydro-6 H-benzimidazo[2,1-b][3]
benzazepine (intermediate 4) (14.6%), 19.5 g of fraction 2 [(2a, 4B)(B)]-6-[1,2-
bis(phenylmethyl)-4-piperidinyl]-11,12-dihydro-6 H-benzimidazo[2,1-b][3]
benzazepine (17.8%), 8.66 g fraction 3 [(2a., 4a)(A)]-6-[1,2-bis(phenylmethyl)-4-
piperidinyl]-11,12-dihydro-6 H-benzimidazo[2,1-b][3]benzazepine (7.9%) and 7.74 g of
15  fraction 4 [(2a, 40))(B)]-6-[1,2-bis(phenylmethyl)-4-piperidinyl]-11,12-dihydro-6H-
benzimidazo[2,1-b][3]benzazepine (8.9%).

e) Preparation of intermediate 5 HN N\ AN

A mixture of intermediate 4 (0.0305 mol) in methanol (150ml) was hydrogenated at

50°C overnight with Pd/C 10% (1g) as a catalyst. After uptake of H, (1 equiv), the
20  catalyst was filtered off and the filtrate was evaporated. The residue was crystallized

from CH3CN. The precipitate was filtered off and dried. Yielding: 11.66g of [(2a,



([(20c, 4(3)(A)]-racemate. WD 03/044023 PCT/ EP02/ 13180 -22 Exanple A3 a)
Preparation of internediate 10 O A m xture of DI PA (0.1nmol) in THE (100m)
was stirrwo oanegmes N2 fl ow. The mixture was cool ed to - 70@CAMPOBLAIBYG

2.5M hexane (40nl) was added portionwi_sg. The tenperature was allowed to
reach -30C, while stirring for 10 mn. The m xture was 5 cooled to -70C. A
solution of 1 -(phenylethyl)- 1 H benzimdazole (0.1npl) in THE (50nl) was
added drop, at L(BhéHytin Yahep R HAT- MR zigdillddoed for 2h at
-70C. Et hyﬂlﬂ)il%llgrlr%m}ﬁydrr&me{%(g%nec ?tlé? Itig? O}‘leml) was added dropw se
and the nlinlrb}[%]bW@mer QSlf‘a%% -70C The mixture was all owed to
reach room tenperature and stirring was continued for 30 mn. The m xture
was deco g 10 water, then evaporated. The residue was stirred in
wat er, andy)thibsardtiontofiRediategt racted with CH2C12. THe ganl C Iayer was
separated, dried, filtered and the solvent was evapo g. The residue was
purified by columm chromatography over silica gel CH2C12/ CH3OH
98/ 2). The pure fractions were collected and the sgl vent was ev porat ed.
Yielding : 38g of ethyl 4-[hydroxy[1- (2- chyt et ,

yl ] met hyl ] - 1- pi peri di necar boxyl ate (i nt e} ate 10) pn of
internmediate 11 O A m xture of internedi ate10 (0. n a W02 (159)
in CH2Cl2 (150nl) was stirred overnight at roomtenpergturg. MO2 was
filtered off over dicalite. The reaction was perforned a secC i
identical quantities. The m xture was stirred 20 overnight. M
filtered off over dicalite. The filtrate was evaporated Yi el di

oo R S TR ot
c) Prepar atifss) GﬂOQmDéW%SréHTfa‘i &t -79°GNpdsT Aiz>ftowy: Bubi 2 |5M @r]rﬁéldpagé"afl (0.011
ol ) and Hfded 485fRse dnd MdlhiMa® vadsi stifred af F0°A €2 15 min. 1-(phenylmethyl)-1H-
benzimidazole (0.185 mol) dissolved in THF was added dropwise at -70°C and the
mixture was stirred at -70°C for 1 hour. Intermediate 2 (0.185 mol) dissolved in THF
10 was added dropwise at -70°C. The mixture was stirred at -70°C for 1 hour, then
brought slowly to room temperature, stirred at room temperature overnight and
decomposed with H,O. The organic solvent was evaporated. The aqueous concentrate
was extracted with CH,Cl,. The organic layer was separated, dried (MgSOy), filtered
and the solvent was evaporated. The residue was purified by column chromatography
15 over silica gel (eluent: CH,Cl/CH;0H 95/5). The pure fractions were collected and the
solvent was evaporated. Yielding: 91g of intermediate 6 (98%).

b) Preparation of intermediate 7 O

A mixture of intermediate 6 (0.18 mol) in trifluoromethanesulfonic acid (700ml) was
stirred at 120°C under N, flow for 18 hours. The mixture was cooled, poured out on
20  ice, alkalized with NaOH 50% and extracted with CH,Cl,. The organic layer was



at 80C. The sol vent was evaporated. The residue was stirred in boiling
2-propanol, 5 cooled and the resulting precipitate was filtered off and
dried. Awoarplogiogll g) was recrystallized fromethanol. TRETEPYZF1HBG were
filtered off and dried. Yielding: O0.5gppaf [1 -(2-phenylethyl)-1

H benzi m dazol -2-yl] (4-piperidinyl)nmethanone di hydrobrom de (internedi ate
12) (nmp. 261.9C). d) Preparation of internediate 13 10

Trifluoro rg%%ﬁ%ﬁﬁsd’f Jd‘XM%S@ﬁ i fltetioRAe ¥AFens inak E@EhotHIEEE ThFesfdueWas

| nt er nedi at was added portion reaction
m xture Wg‘{eflrbb’éﬂlw C@@‘Fﬁ‘atog’fap o[3) ﬂﬂfafglewuen?ﬁﬂ{ F%@Z@f §Ef/]ﬁ1hgf ure was
cool ed, p@WB)dTﬁ@puﬂerﬁa@twmér& kollecegchntihiee sol et wab egppotatdduVéclding: 40g
neutral i ze V\‘#ﬁm&ﬁ%% g%?/ while stirring and cooling. This mxture was
extract ed i't ( 2CI pitation resulted. The organic |ayer was 15
separatsed. The precipitate was filtered off and recrystallized from CH3CN.
The crystals were filtered off and recrystallizeg/Aagain from CH3CN. The
crystals were filtered off and dried. Yielding: 3

11, 12- di hyaPsemrgtionfigieinagdiaie dene) - 6H benzi mjdaxe
.trifluoronmethanesul fonate (2:3). The separated| organic |iquor was
conbined with the nother |ayers, dried, filt y: | vent was 20
evapor at ed. The residue (37g) was di ssol ved 1]n vvaer/e |, al kalized
with 50% NaOH and extracted with CH2Cl2. The i
dried (MySH), filtered and the solvent was evapordted. | The residue was
stirred in 2-propanone/DIPE, then filtered off apg |ed. Yielding : 16.2g
of 11, 12-di hydro-6-(4-piperidinylidene)- 6H benzijm dazo[ 2,

1- b] [ 3] benzazepi ne (internediate 13) (np. 180.3 ¥ 03/ 044023 -24 Exanple
A4 a )Preparation of internediate 14 >--/0O)r N
gl assware. A m xture of DIPA (1.1 nol) in THE p. previously dried on
nol. sieves) (3000ml) was stirred at -7§qugg 251 N2 flow. BuLi 1.5Min
hexane (1.05 nol) 5 was added dropwi se at - 70C ang~the mi xture was stirred
at -70C for 20 min. 1 (phenylethyl)- 1H benzi m daf (1 nol) dissolved in

THE was admrgﬁﬁamﬁl%me(ﬂﬁggand the m xture irred at -78C for 1
hour. 4-ethyl” I-(1, I-di methyl) 1, 4-

, 1-b] [ 3] benzazepi ne

2

HN

CIS

A mixture of intermediate 7 (0.081 mol) in methanol (200ml) was hydrogenated at
50°C with Pd/C 10% (2g) as a catalyst. After uptake of Hy (1 equiv), the catalyst was
filtered off and the filtrate was evaporated. This fraction was purified by column
chromatography over silica gel (eluent: CH>Cly/(CH3;OH/NH3) 97/3). Two pure

10  fractions were collected and their solvents were evaporated. Yielding: Fraction 1 and
12.5g of intermediate 9 (cis isomers) (36%). Fraction 1 was crystallized from CH3CN.
The precipitate was filtered off and dried. Yielding: 4.44g of intermediate 8 (14%)
([(2a, 4B)(A)]-racemate.



pi peri di nedi carboxylate (1.1 nol) dissolved in THE was added dropw se at
-70C. The mxture was stirred at -78C for 1 hour, then brought to room

t enper at We,03044023 ed at 10 room t enperat ure overni ght andPde@Epoponed with
H2O. The organic sol vent was evaporatgg. The aqueous concentrate was
extracted with CH2C12. The organic |ayer was separated, dried (MgSH),
filtered and the sol vent was evaporated. The residue was crystallized from
CH3CN. TheEpanage pidt ate was filtered off and dried. Yielding: 3509 of

i nternedi a e regparation of internediate 15 \ O\ /xI O
React i on u5 ioh Gt inttrinlarf 6thylrragnesmmchlorlde (0.0165 ;

2.0 MTHF) was added dropmﬁse to a solution of internediate 1%

nmol) in THE (90 m), stirred at roomtenperature. The resulting reaction
m xture was stirred for 2 hours. Witer was added. The org@nlc ol vent was
evapor ated and the aqueous concentrate was 20 extracted th CH2Cl12. The
separated organic |layer was dried, filtered gnd t ed.
The residue (6 g) was crystallized from CN. JThe preci pi t al\e
filtered off and dried. Yielding: 4.3 g of intgrnediate 15 ( >
03/ 044023 -25 c) Preparation of internediate 16 PCT/ EP02/ 13180' A mi xture of
internmediate 15 (0.0076 nol) in trifluoronethanesulfonic acid (29 m) was

aut 1 o R e (o e ﬁ“’é‘ﬁfﬁsp?‘aﬁ;i?’
was extr acWéﬂCQMlquOS Q](I‘Z@dﬁuﬁ*mg%y@ é@nﬁ} \53%‘?‘@28)393

filtered at’b@lﬁei"aﬁlrs Slay an@wayamacalt 80°C, Migle stlﬁ”ﬁllgdbﬁlﬂ\/&ﬁn PpUhé fnn)&drelwass hor ';
open col um e NH3
90/ 10) .” Th 8003?@8 ﬂ?éogg Or%tl e @’%‘Fﬁlyg&%lgg Hél(‘%ﬂn# eld%qlg@zﬁ‘ég n%%éle_l'{oor at ed.
Yi el di ng: S0plpwas astded deghivaseeat Tais (raddyature @né dwermplxeurasiag stipedisa2het on of

I nter medi at é7E d’ﬁ'ltg'l ll”}ﬂﬁénq\l?ecﬁltb@ysl?@% §moBNeVIABY Waﬁmﬁé” de

(0. 0440 nol tion of interrediate_ 14 (Q.0400 nol) in
THE (200 mrylxtu@tqursgge(éforrwdmn at -70°C. The mixture was allowed to reach room

temperature and stirring was continued for 30 min. The mixture was decomposed with

10 water, then evaporated. The residue was stirred in water, and this mixture was
extracted with CH,Cl,. The organic layer was separated, dried, filtered and the solvent
was evaporated. The residue was purified by column chromatography over silica gel
(eluent : CH,Cl,/CH;0H 98/2). The pure fractions were collected and the solvent was
evaporated. Yielding : 38g of ethyl 4-[hydroxy[1-(2-phenylethyl)-1H-benzimidazol-2-

15  yl]methyl]-1-piperidinecarboxylate (intermediate 10).

b) Preparation of intermediate 11

0
A RRRve
o \
A mixture of intermediate 10 (0.011 mol) and MnO, (15g) in CH,Cl, (150ml) was
stirred overnight at room temperature. MnO, was filtered off over dicalite. The reaction
was performed a second time with identical quantities. The mixture was stirred
20  overnight. MnO; was filtered off over dicalite. The filtrate was evaporated. Yielding :

4.5g ethyl 4-[[1-(2-phenylethyl)-1H-benzimidazol-2-yl]carbonyl}-1-
piperidinecarboxylate (intermediate 11).



tenperature. The resulting reaction m xture was stirred for one hour. Water
was added. The organic solvent was evaporated and the agueous concentrate
was extrawbadowioeh 15 CH2C 2. The separated organi c | ayer PEAEPA2/1360
filtered and the sol vent evapor at ed. _\%’%i s residue was conbined with

anal ogously obtained material and the ole (20 g) was crystallized from
CH3CN. The precipitate was filtered off and dried. Yielding: 20 g of
internediate 17 (98% . WO 03/044023 PCT/ EP02/13180 -26 b) Preparation of
internediate 18 A mixture of internediate 17 (0.0360 in
trifluoromethanesulfonic acid (120 mM) was stirred f hours, going
fromO0 C tg) praésmtioaredtadinediie fthe reaction m xture ured out into
water. This mxture was al kalized with NaOH 50% then edtracted wth
CH2C12. The separated organic |layer was dried, filtered/and the solvent 5
evaporated. The residue was crystallized from CH3EN, fliltered off, then
purified by short open columm chromat ogy si_ Nica _gel (el uent
CH2C12/ (CH3OH/ NH3) 90/10). The pure fracti

sol vent was evaporated. Yielding: 11 g of internedi 8% . (np.
270.7C) 10 Exanple A6 a) Preparation of internmedi ate XNO A m xture of
1- (2- phenyl et henyl )-1 H benzim dazole (0.04nol) in THE (I OOr) was

ti d N2 f 70 o h I
S R TR RN T IR
sol uti on oft 88°@1Thd solvkn{ wad evdporetelyTlet teyidje Wadstpiqden bdllmgdrprapdwkyl ate

(0. 04”%' )T‘lr?'&lq}i'iﬁd e%ﬂﬁ%géégﬂ%t@%a%@e%ffﬁﬁi dHext A S S?E aked for Ih

at -70 era ure room-t re and the

mi xt ur e wa@cmtaﬂmpéﬁem ethanel. e erystalhwaredilicrascatbend %esih @l@@gé) Sgrpk
separ at ed (?%Heﬁyl'eﬁa)yﬁf l%élzﬂﬁidﬁgol( g@ﬂ-})lpeflﬂlhyﬁﬁl%al%iﬁ diRRirsitbredy  was

evapor at e esi i ed” by colum chromat ography over silica
gel (el ue@fterm g W?ﬁlg%)s upgrading to 94/6). Two fractions were
col l ected and the 20 sol vent was evaporated. The second fraction's residue

was crystallized from DI PE/CH3CN. The cryst re filtered off and
dried. Yle|dl ng 7. Og.of (1.1 di rrethylethyl
Dlbee afy ‘ Al henzi m dazol - car bonyl ] - 1-
Na N
N

HN

10  Trifluoromethanesulfonic acid (150ml) was stirred under N, flow. Intermediate 12
(0.1mol) was added portionwise and the resulting reaction mixture was stirred for 20h
at 100°C (N; flow). The reaction mixture was cooled, poured out into ice (1kg) and the
resulting mixture was neutralized with NaOH 50%, while stirring and cooling. This
mixture was extracted with CH,Cl,. Precipitation resulted. The organic layer was

15  separated. The precipitate was filtered off and recrystallized from CH3CN. The crystals
were filtered off and recrystallized agéin from CH5CN. The crystals were filtered off
and dried. Yielding: 3.0 g of 11,12-dihydro-6-(4-piperidinylidene)-6H-
benzimidazo[2,1-b][3]benzazepine .trifluoromethanesulfonate (2:3). The separated
organic liquor was combined with the mother layers, dried, filtered and the solvent was

20  evaporated. The residue (37g) was dissolved in watet/ethanol, alkalized with 50%
NaOH and extracted with CH,Cl,. The separated organic layer was dried (MgSOs),
filtered and the solvent was evaporated. The residue was stirred in 2-propanone/DIPE,
then filtered off and dried. Yielding : 16.2g of 11,12-dihydro-6-(4-piperidinylidene)-
6H-benzimidazo[2,1-b][3]benzazepine (intermediate 13) (mp. 180.3°C).



pi peri di necarboxylate (41% (internediate 19). (rap. 155.8C) WD 03/044023
PCT/ EPO2/ 13180 -27 b) Preparation of internmediate 20 HN N A m xture of

i nt er medi WO®30H0¢D. 043np1l) in trifluoroacetic acid (130MPCREPIF1IIB8Ced for
1/2 hour at roomtenperature. The reacjj.on m xture was poured out into

di ethylether. The precipitate was filtered off, washed wth diethyl ether
and dried. Yielding : |8g of

(2)-[1-(2-phenyl et henyl ) - 1H benzi m dazol - 2-yl] (4-piperidinyl)nethanone 5
trifluoro 1:1) (internediate 20) (94.0% . (rap. 202.2C) «c)

Preparat i iBa tlee[.Xgrerrr_edi ate 21 A mxture of internediate 20 48.Q2%gnol),

Al C13 (0. lnPeparptiomel INfermedigellg7npl) was stirred for § ho
(melt). The reaction m xture was deconposed in a m xtulje df ice. #ater and
NaOH 50% The m xture was extracted with dichlor B 10 organic
| ayer was separated, dried, filtered and evaporated. [The I esi (4.3g) was
purified on a glass filter over silica ¢ Nt CrH2aMNoT TCrReRl NHR)
90/10). The pure fractions were collected| andlthe sol vent was evapor at ed.
The residue was converted into the (E)-2-butefledioic acid salt (2:3) in
ethanol. The salt was filtered off and dried. Yielding : 1.8g of

6- (4- pi perjidi pyli dans).- Sbenzirh#azal Pmdnal TRIFPSAA%SRUNS dritdEbn £10k5
but enedi lltJ g.g %g {’ d@t D .7@%9.40 e A7 O OH
nutsneal ool C T B e e s,

2- am nes | Ryhengbdifpagient (£0°0%Halile mitae eiagsdirby 8y -00R( R0 minarone (0. 53

T L e e
and sti rre8°Cranti2k2 m(E20RMs, stiva®@ BCGIS (G 1dwdr. GHATYA -(156imicthylkre
precipitat ﬁpg\rl? 1nc:]:cdi<|:atrbec;x§'?atg Elf.l IIBBI di&0vha 1n‘”ﬁ{9%6a‘3%8’&13dr6’§€vr{s§5’9-%5§1ﬁ{} - 28

mixture was stirred at -78°C for 1 hour, then brought to room temperature, stirred at

10 room temperature overnight and decomposed with H,O. The organic solvent was
evaporated. The aqueous concentrate was extracted with CH,Clp. The organic layer was
separated, dried (MgSOy), filtered and the solvent was evaporated. The residue was
crystallized from CH3CN. The precipitate was filtered off and dried. Yielding: 350g of
intermediate 14 (81%).

OH

b) Preparation of intermediate 15 (\©
o)

Reaction under N, atmosphere. Methylmagnesium chloride (0.0165 mol; 8.2 ml, 2.0

M/THF) was added dropwise to a solution of intermediate 14 (0.0150 mol) in THF (90
ml), stirred at room temperature. The resulting reaction mixture was stirred for 2 hours.

15

Water was added. The organic solvent was evaporated and the aqueous concentrate was

20  extracted with CH,Cl,. The separated organic layer was dried, filtered and the solvent
evaporated. The residue (6 g) was crystallized from CH3CN. The precipitate was
filtered off and dried. Yielding: 4.3 g of intermediate 15 (64%).



CH3OH, filtered off and dried. Yielding: 47.4 g of

3-(2-hydroxyet hyl)-2-net hyl - pyrimdo[1, 2-a] benzi m dazol - 4(10H) - one

(1 nt er redwetog/o2@23 b) Preparation of internediate 23 5 A RCIEPOZE13IB0
intermediate 22 (0.025 nol) and K2CQ03 psa. (0.03nmol) in DMF (70 m) was
stirred at 50C. Methyliodide (0.03npl) was added dropw se. The m xture was
stirred at 50C for 4 hours and cool ed. The sol vent was evaporated. The
[ i pi e was ered off and dried.

I ent:

IEOHEIN L8 Sir LQ ([weTe( col | ected and their
sol vents were evaporated Yleldlng 2.08 g of
3-(2- hydroxyethyl)-2, 10-di methyl -pyrimdo [ 1 2 pzi m dazol - 4( 10H) - one
(iMeHmmau32$.(:Pmmmaﬂonof|MeHmmbte"ClArﬁﬂumaM
internediate 23 (0.02 nol) and SOC12 (0.06 np Yn CHC13 (50 m) was 15
stirred and refluxed for 4 hours and then gool gd. H20 was added. The

i ; into its layers. The aqueous

| ayer was extracted w th CH2Cl2. The conbih d organic |ayer was dried
(MS™), filtered and the solvent was evaporated. The residue was

crystalliz i ed.

Vibi i ng: 3§ b RO ESIOLDGE B RS E WBEEANC" 20 &
Prepar at i owasﬁtlrtadéo:f 48 haurs PR AePER A TRe Pagtiqn BpdwgTaspoBted oghisiund 1
and prepar @hiep Thef mxQFe A48 glkahﬂéﬂ% KZCOB The aqéedus Ryer Whs BARYRAwdthdat a and

nr.ster eOCElQIr%IS "lgBe s%garated 0 gamc layer was %‘r_{ed [fﬁtze?édélan)d(t@ lolvent evaporated. The
residue was purified by short open column chromatography over silica gel (eluent:
CH,Cly/(CH;0H/NH3) 90/10). The pure fractions were collected and the solvent was
evaporated. Yielding: 2 g of intermediate 16 (79%).

10  Example AS

a) Preparation of intermediate 17
>|/O\“/N
o}

Reaction under N, atmosphere. Phenylmagnesium chloride (0.0440 mol) was added to

a solution of intermediate 14 (0.0400 mol) in THF (200 ml), stirred at room
temperature. The resulting reaction mixture was stirred for one hour. Water was added.

The organic solvent was evaporated and the aqueous concentrate was extracted with

15  CH,Cl. The separated organic layer was dried, filtered and the solvent evaporated.
This residue was combined with analogously obtained material and the whole (20 g)
was crystallized from CH3CN. The precipitate was filtered off and dried. Yielding: 20 g
of intermediate 17 (98%).



H3 1 \%NO 10B 12-benzyl S~/ N -CH2-CH2-[(2a,4a)(B)] CH3 I I 0 WO

03/ 044023 PCT/ EP02/ 13180 -30 Co. Ex. nr.R RXPhys.data and nr.stereochem s
CH3 [ (2a,wa)omy4023 11BI 2- benzyl H3 - CH2- CH2- . HzQ( 1: 2) N\ / NPCTEPOZ2BS0
12-benzyl 0 -CH2-CH2-[(2a,4a)(B)] H3C CHg. LT C -;1 O

b) Preparation of intermediate 18

A mixture of intermediate 17 (0.0360 mol) in trifluoromethanesulfonic acid (120 ml)
was stirred for 24 hours, going from 0 °C to room temperature. The reaction mixture
was poured out into water. This mixture was alkalized with NaOH 50%, then extracted
with CH,Cl,. The separated organic layer was dried, filtered and the solvent

5 evaporated. The residue was crystallized from CH3CN, filtered off, then purified by
short open column chromatography over silica gel (eluent: CH,Clo/(CH30H/NH3)
90/10). The pure fractions were collected and the solvent was evaporated. Yielding: 11
g of intermediate 18 (78%).(mp. 270.7°C)

10  Example A6
a) Preparation of intermedijate 19

]

A mixture of 1-(2-phenylethenyl)-1H-benzimidazole (0.04mol) in THF (100ml) was
stirred under N, flow and cooled to -70°C. BuLi, 2.5 M/hexane (0.04mol) was added
dropwise at -70°C and stirring was continued for 30 min at -70°C. A solution of 4-ethyl
1-(1,1-dimethylethyl)-1,4-piperidinedicarboxylate (0.04mol) in THF was added

15  dropwise and the mixture was stirred for 1h at -70°C. The temperature was allowed to
reach room temperature and the mixture was decomposed with water, then extracted
with CH,Cl,. The separated organic layer was dried (MgSOy), filtered and the solvent
was evaporated. The residue was purified by column chromatography over silica gel
(eluent : CH,Cl,/CH3CN 97/3 upgrading to 94/6). Two fractions were collected and the

20  solvent was evaporated. The second fraction's residue was crystallized from
DIPE/CH;CN. The crystals were filtered off and dried. Yielding: 7.0g of (1,1-
dimethylethyl) (Z)-4-[[1-(2-phenylethenyl)-1H-benzimidazol-2-yl]carbonyl]-1-
piperidinecarboxylate (41%) (intermediate 19). (mp. 155.8°C)



13B | 2- benzyl CH3 - CH2- CH2-[(2a, 40) (B)] \ | cH3 N O 14B | HCH3 - CH2- CH2- \
NY/N cH3 0 15B | 2-benzyl CH3 - CH2- CH2-[(2a, 4[i)(A)]; (E)- \ N /N cH3

2- but enedwoaBe44¥23 / (2:3) 0 16B12- benzyl CH3 - CH2- CHe- [A@’Ei/FA’Ogll31$B)] N /N
CH3 N 0 17B12-benzyl CH3 - CH2- CH2- [ B(2g7.4c) (B)] \ NY/N CH3

b) Preparation of intermediate 20

O
VO

A mixture of intermediate 19 (0.043mol) in trifluoroacetic acid (130ml) was stirred for
1/2 hour at room temperature. The reaction mixture was poured out into diethylether.
The precipitate was filtered off, washed with diethylether and dried. Yielding : 18g of
(Z)-[1-(2-phenylethenyl)-1 H-benzimidazol-2-yl] (4-piperidinyl)methanone

5  .trifluoroacetate (1:1) (intermediate 20) (94.0%). (mp. 202.2°C)

¢) Preparation of intermediate 21

N\N\
N =

HN

A mixture of intermediate 20 (0.0276mol), AICl3 (0.187mol) and NaCl (0.187mol) was
stirred for 1 hour at 150°C (melt). The reaction mixture was decomposed in a mixture
of ice, water and NaOH 50%. The mixture was extracted with dichloromethane and the
10  organic layer was separated, dried, filtered and evaporated. The residue (4.3g) was
purified on a glass filter over silica gel (eluent: CH,Cly/(CHsOH/NH3) 90/10). The pure
fractions were collected and the solvent was evaporated. The residue was converted
into the (E)-2-butenedioic acid salt (2:3) in ethanol. The salt was filtered off and dried.
Yielding : 1.8g of 6-(4-piperidinylidene)-6H-benzimidazo[2,1-b][3]benzazepine .(E)-2-
15  butenedioate (2:3) (13.4%) (intermediate 21). (mp. 229.4°C)

Example A7

o)
OH
a) Preparation of intermediate 22 ©TN |
)\
N N
H

A mixture of 2-amine-1H-benzimidazole (0.04mol), 3-acetyldihydro-2(3H)-furanone
(0.53 mol) and 4-methylbenzenesulfonic acid (4 g) in xylene (930ml) was stirred and

20 refluxed overnight and then cooled. The precipitate was filtered off and stirred in H,O
(200ml), Na;CO; (5g) and CH,Cl, (500ml). The precipitate was filtered off, boiled in



WD 03/ 044023 PCT/ EP02/ 13180 -31 Co. Ex. nr. RIRXPliys.data and
nr.stereochem s 18BI 2- net hyl CH, - CH2- CH2- CH3 cyclohexyl! Y \% IN 19B
| 2- benzy| WO-0BWRHCH2- [ (2a,4a)(B)] FH3 \ N /NCI | 20BPCZAIPONI3IBO
-CCHZ-CHZ-[(Za, 4a)(B)] CN ~\N\ CH3 | 24B |2-benzyl 0 - CH2- CH2-[ (2a, 4a) (B)]
|
CH;0H, filtered off and dried. Yielding: 47.4 g of 3-(2-hydroxyethyl)-2-methyl-
pyrimido[1,2-a]benzimidazol-4(10H)-one (intermediate 22).

o
OH
b) Preparation of intermediate 23 N I
N)\N

5 A mixture of intermediate 22 (0.025 mol) and K;COjs p.a. (0.03mol) in DMF (70 ml)
was stirred at 50°C. Methyliodide (0.03mol) was added dropwise. The mixture was
stirred at 50°C for 4 hours and cooled. The solvent was evaporated. The residue was
boiled in CH30H. The precipitate was filtered off and dried. The residue was purified
by HPLC over silica gel (eluent: CH,Cl,/(CH;OH/NH3) 97/3). Two pure fractions

10  were collected and their solvents were evaporated. Yielding: 2.08 g of
3-(2-hydroxyethyl)-2,10-dimethyl-pyrimido[1,2-a]benzimidazol-4(10H)-one
(intermediate 23).

0
Cl
¢) Preparation of intermediate 24 O\-—N l
/K
T N

A mixture of intermediate 23 (0.02 mol) and SOCI, (0.06 mol) in CHCl; (50 ml) was
15  stirred and refluxed for 4 hours and then cooled. H,O was added. The mixture was

alkalized with K,CO; and separated into its layers. The aqueous layer was extracted
with CH,Cl,. The combined organic layer was dried (MgSOy), filtered and the solvent
was evaporated. The residue was crystallized from CH3CN. The precipitate was
filtered off and dried. Yielding: 3.44 g of intermediate 24.

20



CH3 \ ~\N-r | \% : 22B |2-benzyl 0 -CH2-CH2-[(2a, 4a)(B)] F 1 N\ /N CH3

N 23B12- benzyl 0 - CH2- CH2-[ (2a, 4a) (B) ]
03/ 044023WB@3hEMRR/ 13180

-32 Co. Ex.

24B12- benzyl CH3- CH2- CH2- [ (2a, 4(y) (B)] 48C ' /N CH3

B. Preparation of the final compounds

Example B1

Preparation of compound 1

and preparation of compound 2

H3col~-) \ N /'N
nr. Rl RXPhys. dat a andCRrEPS2/€¥18@Cchen s

CH3 ( | 0 WD

sae ot .

B0 AB)A)] @/N

N="

sas N O

NZ Ny
ACoAB)AN @/
Tablel:
2
R—X\N/\
NN\
Co. Phys.data and
nr. | Ex.or. | R! R X stereochemistry
9 Bl | 2-benzyl s -CH,-CHp- | [(2a,4a)(B)]
No _N_ _CHs
]
N
S _Ne _cH
10 | BI |2-benzyl D " | -CHyCHy |[@ada)®)]
N
o}




\' Ny |

N O 25BI 2- benzyl CH3 - CH2- CH2- [ (2a, 4a) (B)] H3C N N CH3 H3C

26Bl 2-benzyl O - CH2- CH2-[ (2a, 4(x) (B)]; CH3 H20(1:1) H3C CH3 ~~~N\ |
27B12- benw9l0®0440RP - CH2- [ (2a,4a) (B)] CH3 I N N\ /N CH3 PCT/EP02/13180
-30-
2 R
S
NNy
Co. Phys.data and
nr. | Ex.aor. | R! R X stereochemistry
CH
11| Bl |2-benzyl U -CHy-CHy- | [(2a,42)®));
AN 3
@:N(“j[ H,0(122)
0
HaC
12 | Bl | 2-benzyl \W -CH-CH- | [(22,4a)(B)]
NYN CHy
@‘NWI
CHj ©
13 Bl | 2-benzyl 'LYN CHe -CH-CHz- | [(22,4B)(B)]
Ej‘/"“j‘j(
CH3 ©
14 Bl H 'L\KN CHa -CH,-CH,-
Y
CHj ©
15 Bl | 2-benzyl r!J No CH, -CH,-CHy- | [(2a,4B)(A)]; (E)-
©j‘\|/ | 2-butenedioate
" (2:3)
CHj3 ©
16 | Bl | 2-benzyl LYN o, CH,-CHy- | [AQ2,40)(B)]
Y
oy O
17 Bl 2-benzyl rlu N cH -CH,-CH,- | [B(2a,40)(B)]
:: : Z 3
j\l/\“ji
0

N

T



/Y INO 81-benzyl CH3 -CH2-CH2-[(2a,4(x)(B)] O CH3 \% N O WD 03/044023
PCT/ EPO2/ 13180 -33 Co. Ex. nr.R RXPhys.data and nr.stereochem s

29BI 2- berwloBBGRD" - "-", e, - CH2- CH2-[ (2a,4a) (B)] N\ N CH3 P¥TIER0D13180
30B12- benzyl | H3 CH3 - CH2- CH- [ (2a, 4a) (361)_] ~~~N\ /N 1 31B 12- benzyl 0
-CH2-CH2-[(2a,4a)(B)] N(CH3)2 ~ NN /NCH3 O

2 R
s
NZN
Co. Phys.data and
nr. | Ex.nr. | R R X stereochemistry
18 B1 2-methyl ?HS -CH,-CH,-

N N CHs
cyclohexy [ji A
jl/\“j(
F
19 | B1 | 2-benzyl \@ CH,-CH,- | [22,40)(®B)]

20 | Bl |2-benzyl Z | -CH,-CHy- | [(2a,40)(B)]
!
N
NYN l CH3;
N
(o]
21 | B1 |2-benzyl Z N -CHp-CH,- | [(2a,40)(B)]
™

F
22 | Bl |2-benzyl Q CH-CH,- | [(22,40)(B)]

23 Bl | 2-benzyl H,C™ 0 -CH,-CHz- | [(2a,40)(B)]




32B12- benzyl 0 - CH2- CH2-[ (2a, 4a) (B)] H3CO0 yNCH3 O 33B12- benzyl O
-CH2-CH2-[(2a,4a)(B)] HC C H3 \% N 0 WD 03/044023 -34 PCT/ EP02/ 13180 Co.

Ex. nr. RWgPhgsiodnt a and nr. st ereochem s 34BI 2- benzyl -

RH20( 1: 1)

R—X\N /2\/ ,

NHZ O H20(1: 1)

CH2 PCHEPDY/RHS0a) ( B) ]
, O OMN /N CH3 ~N 35B12- begzyl O - CH2- CH2- [ (2a, 4(x) (B)];
NT; : ( CH3 36B12- benzyl O - CH2- CH2- [ (2a, 4a) (B)];

H3c~ O

NZN
Co. Phys.data and
nr. | Ex.nor. | R! R X stereochemistry
o
24 | B1 |2-benzyl ) -CH,-CH,- | [(2a,40)(B)]
HsC
N. _N. _CHs
x
Saes
N
° CHg
25 Bl | 2-benzyl e N\({L - -CHZ-‘CHZ- [(2a,4a)(B)]
I LWI
HsC
GHs ©
26 Bl | 2-benzyl -CH,-CHy- | [(22,40)(B)];
H,0(1:1)
HC
N N _CHs
7
X
cH ©
27 | Bl | 2-benzyl 3 -CH-CH,- | [(2a,40)(B)]
g
N\)\’
NYN | CH,
N
o
CHy
28 Bl | 2-benzyl -CH,-CHa- | [(22,400(B)]
“
NQ\
N_ _N_ _CHs
~x
oY
N
ol




NY\ /N CH3

/N

38B12- benzyl O - CH2- CH2-[ (2a, 4a) (B)];

- CH2- CH2-W(02a/ 0421 B) | ;

Co. Ex.

HO CH3H20( 1: 1)

40BI 2- benzyl NH2- CH2- CH2- [ ( 2a, 4a) (B) ]

2 RI
R—X
K s

H3 0 OV

~N\ /N CH3 |

37BI 2- benzyl O - CH2- CH2- [ ( 2a, 4a) (B)] HO o-

C H3 I

NN
Co. Phys.data and
nr. | Bx.or. | R! R X stereochemistry
s 0
20 | Bl |2benzyl | 07 T -CHp-CHp- | [(22,40)(B)]
N _N_ _CHs
1]
N
0
CHs ‘
30 | Bl |2-benzyl o CHy -CH,-CH,- | [(2a,40)(A)]
[I 7
\,\li“j(
0
N(CH3),
31 Bl | 2-benzyl H -CH,-CHy- | [(22,400(B)]
NYN | CHa
N
5 °
32 | Bl |2-benzyl -CH,-CH,- | [(22,40)(B)]
HG™ O
3
NYN l CHy
N
0
33 | Bl | 2-benzyl Ho” _CH,-CHy- | [(2,40)(B)]
No N _CHs
T
N
0

\% N

CH3 O 39Bl12-benzyl OH
0 WO 03/ 044023 PCTPEPIPI/ B3SO
nr. Rl RXPhys. data and nr. stereaqgfemn s

-35



41Bl 2- benzyl 0 -CH2-CH2-[(2a,4a)(B)] O HNCH3 ~N N CH3 I \%NO 42B
| 2- benzyl ~s -CH2-CH2-[(2a,4a)(B)] HN NH2 N CH3 \% N 43B | 2- benzyl 0

' CH2) 2- C(wOopp2@23ta) (A)] HBC CH3 ~~~N /N1 | 0O 44B12- IpenmPOIIHE80
-CH2-CH2-[ A(2a,4(3)(A)] \ NY,NcH3 0 _34.

4
R—X, /\2/R3
N= N
Co. Phys.data and
nr. | Ex.or. | R R X stereochemistry
34 Bl | 2-benzyl -CHy-CH,- | [(22,40)(B)];
H0(1:1)
(o] N (0]
N\|/N CHj;
[ LWI
(o]
35 | Bl |2-benzyl | M >0 -CH-CHy- | [(2a,40)(B)];
Qi\igf” H,0(1:1)
N
” o]
36 Bl | 2-benzyl 1" -CH-CHz- | [(22,40)(B)];
O)ﬁ H,0(1:1)
N\I/\l’\l‘jiCH3
[ LN
(0]
37 B1 2-benzyl HO\/\O/\ -CH,-CHz- | [(2a,40)(B)]
NY\;jiCHa
[ LN
H 0. °
38 | Bl |2benzgl | Y O CHCHy- | [ada)®)];
© @N_\?NIH H0(1:1)
N
OH ©
39 Bl | 2-benzyl HOQ\ -CH,-CH,- | [(2a,4a)(B)];
H0(1:1)
N\KN CHj
LY
O




45B12- benzyl CH3 - CH2- CH2- [ B(2a, 43) (A)] NCH3 C (
PCT/ EP02/ 13180 Co. EX.

C 0 WO 03/044023 -36

nr. Rl RXPhys. data and nr.stereochem stry CH3

[ A(2a, 4( 3WOBpo44De3 - 46B12- benzyl\ N /N CH3 - CH2- CH2- f | uor @acaPar/ex1so 1) Y /

0 [B(2a,4R)(B)]; Tri- 47B12-benzyl cH3 -
0 81-benzyl CH3 -CH2-CH2-[(2a, 4(3)(A)]

2 R

{442- CH2-f | uoroacetate(1: 1) \
:2 NY,N CH3 N

N /N H3

Co. Phys.data and
ar. | Ex.or. | R R X stereochemistry
NH.
40 | Bl |2-benzyl \ -CHy-CH,- | [(22,40)(B)]
NYN CH3
L
o (o]
41 Bl | 2-benzyl )]\ ~CH,-CHy- | [(2a,40)(B)]
HNH CHs
N N CH3
z
CrXx
N,
0, o} ©
42 | Bl |2-benzyl hd -CH,-CHp- | [(22,40)(B)]
HNH NH,
N N CHs
[ I z
YWI
N
. (o]
B3| Bl |2bensyl | mTOTY CH)-C(0, | [(22.40)(A)]
NYN 1 CHs
N
CH, ©
44 | Bl |2-benzyl L%/N o, | CHrCHr |[AQad4B)A)]
[ LNY\IC
CH °
45 | Bl |2-benzyl ,lq\}N o, -CH-CH,- | [B(22,4B)(A)]
[ LNYW(
O




C 0 49B 12-benzyl CH, - CH2-CH2-[ (2a, 4(3) (A ];
di hydroxy obut anedi oate (1:2) 50B12-benzyl CH3 -CH2-CH2-[(2a, 4[i) (A)];
/' N CH3. HOVOD38340R20 (1:2) 51B12-benzyl 0' H2- CH2- CH ( 2a, 4[ i PCAHPD2/CH30

CH20(1:2) M

03/ 044023 -3 PCT/ EPO2/ 13180 Co. Ex.

53B12- benzyl O

/N |

f\ N CH3(-)-[S(R*, R*)]"

\%2, 3
\' N

0 52B 12-benzyl Gf3 - CH2- CH2-[(2a, 40) (A)] NN 0 WO

Co. Phys.data and
nr. | Ex.or. | R R X stereochemistry
CH,
46 | Bl |2-benzyl o e -CH,-CH,- | [A(22,4B)(B)];Tri-
O;ij[ fluoroacetate(1:1)
N
CH °
47 | Bl |2-benzyl U o CH,-CHy- | [B(22,4B)(B)];Tti-
QLY% fluoroacetate(1:1)
N
CH ©
48 | Bl | 2-benzyl I W | CHrCHr | [adp)A)]
[ I =
\Iﬁ:[l
O
49 Bl | 2-benzyl ?H3 -CHy-CHy- | [(2a,4B)A));
N\KN | - ()-[SR*,R*)]-
N 2,3-dihydroxy
o) butanedioate
(1:2)
CH
50 | Bl | 2-benzyl o o -CHyCHy- | [(2a4B)A)L;
(j/_\( | JHCI(1:3).H20
" (1:2)
O
51 | B1 |2-benzyl ™ 0/\ CH,-CH,-CH | [(2a,4B)(A)];
NYN | s H20(122)
N
o
52 | Bl |2-benzyl e -CHy-CHy- | [(22,4B)(A)]
b
N
o]

nr. R RXPhys. data and nr.stereochem stry



- CH2- CH2- [ (2a, 4(3) (A) ]

- CH2- CH2- [ (2a, 4(3) (A) ] ;
55B12- bermw@loGBOCH2- CH2- [ (2a, 4(3) (A) ] ;
1). H20(1:2) 0 [A(2a, 4(3)(A)];

012 |

(B)-.

(E)-!I
(E, 2BI2s

IN cH3 (2:3). H2Q(1:1) 0 [B(2a,4(3)(A];

- CH2- CH2- - 2- but enedi oate \ N 1/ N CH3

H3~0 \~N\ N CH3 54B 12-benzyl O
0 H3cObutenedioate (1:1) CH3 /

2 R
RS
N=" N
Co. Phys.data and
nr. | Ex.or. | R R X stereochemistry
0
53 Bl 2-benzyl -CH-CHz- | [(22,4B)(A)]
‘ HgC/\O
NYN | CHs
N
o o)
54 Bl | 2-benzyl -CH,-CH,- | [(22,4B)(A)]; (B)--
Hac/\o b : .
utenedioate (1:1)
No N _CHs
T
N
o)
55 B1 2-benzyl ?Hf* -CH,-CHy- | [(22,4B)(A)]; (B)--
NYN | cris butenedioate
N (1:1).H,0(1:2)
CHs © .
2 Bl | 2-benzyl L Ne _GHs -CH,-CHp- | [A(22,4B)(A)]; (E]
7 .
©ij/ | -2-butenedioate
N
_ (2:3).H,0(1:1)
CHs ©
1 B1 2-benzyl rL N CH -CH,-CH,- | [B(2a,4B)(A)]; (E)
T |
Ej/‘ | -2-butenedioate
N
(2:3).H,0(1:1)
o
s N _CH
56 | Bl |2-benzyl [| \qji ’ “H,-CH,-CH | [(2a,40)(B)]
N
CHy
57 Bl | 2-benzyl AIYN CHy -CH,-CHy- | [A(22,40)(A)]
©/_N\"Ji
o)

YIN OO
\ N\ /N but ecedipoa1E8CH3 | (1:
fenzyl CH3 - CH2- CH2- - 2- but enedi oat e
(E) 1B12- benzyl CH3




(2:3).H2O(1:1) 0 56Bl2-benzyl S N CH3 "H2- CH2- CH (2a, 4a) (B)] | LI
CH3 - CH2- CH2- [ A( 2a, 4a) (A)] f
-38 PCT/ BRO2BABMZD Co. EX.

57B | 2- benzyl |

58B12- benzyl CH3 - CH2- CH2- [ B( 2a, 4a) (A) ]3gNN cH3

nr.

TO - -;

NO CH3

( 0 WD 03/044023
Rl RXPhys. data and nr. st er eo®Q&iP92/13180

Co. Phys.data and
nr. | Ex.ar. | R! R X stereochemistry
CH
58 | Bl |2-benzyl I one -CH,-CH,- | [B(2a,4c)(A)]
7
Oryx
S N © CH. CHy), H
3 22 _~(CHz)>
59 B1 | 2-benzyl [ 7 N = | [(2a,40)(A)]
‘ \N( | O)\/\CHE
@]
60 | B1 |2-benzyl oy -CHy-CH,- | [2a,40)(B)]
O N
/
N
_<N_
S N, CH.
109 | B1 | 2-benzyl [l Y | ’ -CH,- [(20,40)(B)]
N
S ° N CH
3
152 Bl |H [I 7 -CH,-CH,-
TWI
N ° CH
153| Bl |H N | ) “H,-CH,-CH | (E)-2-
NN Butenedioate
0 (2:5)




NO CH2)2 9l-benzyl S~/ N CH3 -(CH2)2- (2a,4a)(A] L1 OCH NO 60B
12-benzyl CH3 -CH2-CH2-[(2a,4a)(B)] 0 4 NN N 109B12-benzylS /N CH3
-CH2-[ (2awoap/0Bo0R3 LI 0 152BIHS~/ N CH3 -CH2-CH2- | |  OPCO/EPCHBI180
-39-
Table 2 : )
RS N/ / }
0
o
Phys.data and
Comp.nr | Ex.nr. | R R’ R* stereochemistry
61 B2 H -CH=CH-S-
62 B2 H -CH,-CH,-S-
63 B2 H -CH,-CH,-CH,-S-
64 B2 H -CH=CH-CH=CH-
65‘ B2 H -CH,-C(CH;)=N-N(CH3)-
66 B2 H -C(CH;)=N-N(CHs)-
67 B2 H -CH=CH-N(CH3)-
68 B2 H -O-C(CH;)=CH-
69 B2 H -CH=C(CH,)-N(CH3)-
70 B2 H -CH=C(CH3)-CH=CH-
71 B2 H -C(CH;)=CH-S-
72 B2 H -CH=CH-CH=C(CHa)-
73 B2 2-benzyl -CH=CH-S- [(2a,4B)B)]
74 B2 2-benzyl -CH=CH-S- [a,40)(A)]
75 B2 2-benzyl -CH=CH-S- [Ca,4a)B)]
76 B2 2-benzyl -CH=CH-S- [(2a,4B)(A)]; (E)-2-
butenedioate
(1:2)ethanolate(1:1)
77 B2 M\ -CH=CH-S- [a,4a)(A)]
2
78 B2 S\ -CH=CH-S- [0, 4B)(B)]
2




N 153B | H H2-CH2-CH(E)-2- C NButenedioate 0(2:5) WD 03/044023 -39 'Table
2: PCT/ EPO2/ 13180 Conp.nrEx. nr. R R5 R4Phys. data and stereochem stry
61B2H CHMBH0S0462B2H CH2- CH2- S- 63B2H- CH2- CH2- CH2- S- 64 B2 IRCTHPQCA ITBH-CH-
65B2H- CH2- C( CH3) =N- N( CH3) - 66B2H- C( CH3)&=N- N( CH3) - 67B2H- CH=CH- N( CH3) -
68B2H O C( CH3) =CH 69B2H CH=C( CH3) - N(CH3) - 70B2H- CH=C( CH3) - CH=CH-

71B2H C(CH3) =CH S- 72B2H CH=CH CH=C( CH3) -
73B22- benzyl - CH=CH S-[ ( 2a, 4Ff 74B22- benzyl -
75B22- benzyl - CH=CH-S-[ ( 2a, 4a) (|B) ] 76822 BeAzyl -
(E)-2- butenedioate (1:2) et rRanot . B2
78B2HN- CH=CH- S-[ ( 2a, 40) (B)]

CH=CH S-[ (2a, 4a) (A) ]
CH S-[(2a, 4(3) (A ;
CH S-[(2a, 4a) (A)] 2

m Phys.data and
Compar | Ex.or. | R R’ R* stereochemistry
79 B2 HN \ -CH=CH-S- [Qa,40)(B)]
2
80 B2 2-benzyl -CH=CH-CH=CH- [a,40)(B)]
81 B2 2-benzyl -CH=CH-CH=CH- [2a,4B)A)]
82 B2 2-benzyl -CH=CH-CH=CH- [(2a,4B)(B)]
83 B2 2-methylnaphthyl | -CH=CH-S- [(2a,4PXA)]
84 B2 2-methylaphthyl | -CH=CH-S- [(2a,4B)(B)]
85 B2 2-methylnaphthyl | -CH=CH-S- [(2a,4a)(B)]
86 B2 2-methylnaphthyl | -CH=CH-S- [(2a,4a)(A)];.H,O
(1:Dethanolate(1:1)
87 B2 3-methyl -CH=CH-S- A-trans
88 B2 3-methyl -CH=CH-S- B-trans
89 B2 3-methyl -CH=CH-CH=CBH- [(3a,4B)B)]
90 B2 3-methyl-(4- -CH=CH-S- [(2a,4B)(A)]
fluorophenyl)
91 B2 3-methyl-(4- -CH=CH-S- [(2a,4B)(B)]
fluorophenyl)
92 B2 3-methyl-(4- -CH=CH-S- [Qa,4a)(A)]
fluorophenyl)
93 B2 3-methyl-(4- -CH=CH-S- [(2a,40)(B)]
fluorophenyl)
94 B2 3-methyl -CH=CH-CH=CH- [Bo,4B)(A)]
95 B2 2-benzyl -CH=C(CHj3)-N(CHjs)- [2a,4a)(B)]
96 B2 2-benzyl -CH=CH-N(CH;)- [(2a,40)(B)]
97 B2 2-benzyl -CH=CH-CH=C(CHa)- [2a,4a)(B)]
98 B2 2-benzyl -CH,-CH,-S- [(2a,40)(B)]




2 WO 03/044023 PCT/ EPO2/ 13180 -40 Conp.nr Ex. nr.
stereochem stry -CH=CH S-[(2a, 44a) (B)]
- CH=CH Ch¥CH3f04@23 4R) (A) ]

- CH=CH-S-[ (2a, 4p) (B) ]

- CHECH S-[ (2a, 4a) (A ]
- CH=C( CH3) - N( CH3) - [ ( 2a, 4a)(B)
- OHECH CHEQ( OHB) - [ ( 23, 4a) ( By

,4a) (B)]
CH-N(

)2_

R n5 n4Phys. data and
- CH=CH CH=CH- [ ( 2a, 4a) (B) ]
- CH=CH CH=CH- [ (2a, 4(3) (B)]
-CH=CH S-[ (24, 4a{)1QB)]
-CH=CH S-(1: 1) et hanol ate(1:1) A-trans -
- CH=CH CH=CH- [ (3a, 4(3)(B)]
- CH=CR

- CH=eexEPp1/2HaseR) (A) ]
-CH=CH S-[(2a,4a) (A ];
CH=CH S-B-trans

CH:CH-S-[(Za 4p) (A)] -CH=CH S-[(2a, 4p) (B)]
-CH=CH CH=CH-[ (3 a,4(3) (A ]
a, 4a) (B) ]
B)] 79B2 80B2 81B2

/_\ Phys.data and
Comp.nr | Ex. nr. | R! R’ R stereochemistry
99 B2 2-benzyl -CH,-C(CH;3)=N-N(CHz)- | [(2a.,40)(B)]
100 B2 2-benzyl -CH=C(CH,;)-CH=CH- [(2a,4a)B)]
101 B2 2-benzyl -C(CH3)=CH-C(CH;)=CH- | [(2a,4a)(B)]
102 B2 2-benzyl -CH=C(C1)-CH=C(CI)- [(2a,4a)(B)]
103 B2 2-benzyl -CH=C(CF5)-CH=C(C])- [(2a,40)(B)]
104 B2 4-methyl -CH=CH-S-
105 B2 2- -CH=CH-CH=CH-
methylcyclohexyl
106 B2 2-benzyl -CH=CH-S- [AQa,4a)(B)]
107 B2 2-benzyl -CH=CH-S- [B(2a,40)(B)]
108 B2 2- -CH=CH-S-
methylcyclohexyl
Table 3 :
R4YN
Rs/N\“j(/\N
0 s /sz
N
/\ Phys.data and
Comp.or | Ex. nr. R? R’ R stereochemistry
6 B4 a) -Me -CH=CH-CH~CH- hydrate (1:1)
110 B4 a) -Me -CH=CH-S-
111 B4 a) -CH,-Phe | -CH=CH-CH=CH-
112 B5 b) -CH,-Phe | -CH=CH-CH=CH-
7 BS b) -CH,-Phe | -CH=CH-S-




82B2 83B2 84B2 85B2 86B2 87B2 88B2 89B2 90B2 91B2 92B2 93B2 94B2 95B2 96B2
97B2 98B2 2 2-benzyl 2-benzyl 2-benzyl 2-nethyl naphthyl 2-nethyl napht hyl
2- met hyl naiphosioydo23 2- net hyl napht hyl 3-met hyl  3-net hyl  3- eThP02/13180

3-met hyl - (4- fluorophenyl) 3-nethyl-(4._ fluorophenyl) 3-methyl-(4-
R4Y N |
RSTTS N
(o] a R?
/b
N
/\ Phys.data and
Comp.nr | Ex. or. R’ R’ R? stereochemistry
113 B4 a) -Phe -CH=CH-S-
Table 4:
4
R TN | .
Rs/ N A 8
3 :
=
N
/’\ /\ /_\ Phys.data and
Coar. | Ex.nr. |R® R* A B C D stereochemistry
114 Bl |CH=CH-CH=CH- -CH=CH-S- L.CH=CH-CH=CH-|H,0(1:1) (E)-2-
butenedioate(1:1)
115 Bl CH=CH-S- -CH=CH-S- -CH=CH-CH=CH-H,0(2:1) (E)-2~
butenedioate(2:3)
116 Bl |[CH=CH-CH=CH- [CH=CH-CH=CH--N=CH-CH=CH-
117 Bl +CH=CH-S- _CH=CH-CH=CH--N=CH-CH=CH-
118 Bl [CH=CH-S- -CH=CH-N(CH3)- tN=CH-CH=CBH-




fluorophenyl) 3-nethyl-(4- fluorophenyl) 3-nethyl 2-benzyl 2-benzyl
2-benzyl 2-benzyl WD 03/044023 -41 PCT/EP02/ 13180 Conp.nrEx. nr.R RS
R4Phys. dawe 0anet02: er eochemi stry PCT/EP02/13180

99B22- benzyl - CH2- C( CH3) =N- N(CH3) - [ (2a,4a) (B) ]

100B22- benzyl - CH=C( CH3) - CH=CH- [ ( 2a, 4a) (B) ]

101B22- benzyl - C( CH3) =CH C( CH3) =CH- [ ( 24, 4a)(B)]

102B22- be%lé* cLHC(d) -CH=C(d )-[(2a, 4a)(B)]

103B22- be C(CF3) - CHx(Cly - [ (2a,4a) (B)] 104B24- net hyl - CH=CH S-
105B22- - CH=CH- CH=CH- net hyl cy 106322 benzyl - CH=CH S-[ A( 2a, 4a) (B) ]
107B22- benzyl - CH=CH S- [ B( 2a, 4 7 S meth | c cl ohex
1 Table 3 : Comp.nrEx. nr.R2R5 [R4Phys. fatd and er eochem stry 6B4a)

- Me- CH=CH CH=CH hydrate (1:1) I°.0B4a) - ORS-  111B4a)

- CH2- Phe- CH=CH CH=CH 112B5b) - CH2- Phe-CH= W 7B5b) - CH2- Phe- CH=CH S-

ofyexyl

/—\ Phys.data and
Co.nr. | Ex.nr. R R’ R R* stereochemistry

119 B2 2-benzyl H | -CH=CH-S- cis

3 B2 2-benzyl H | -CH=CH-S- [(22,4B)(B)]

4 B2 2-benzyl H | -CH=CH-S- trans
120 B2 2-benzyl H | -CH=CH-CH=CH- [(22,4B)(B)]
121 B2 2-benzyl H | -CH=CH-CH=CH- [(22,4B)(A)]
122 B2 H H | -CH,-CH,-CH,-CH,-
123 B2 H H | -CH,-CH,-CH,-S-
124 B2 H H | -CH=CH-CH=CH-
125 B2 H H | -CH,-CH,-S-
126 B2 H H | -C(CH;~=CH-S-
127 B2 H H | -CH=C(CH;)-CH=CH-
128 B2 H H | -CH=CH-CH=C(CHzs)-
129 B2 H H [CH,-C(CH;)=N-N(CHs)-
130 B2 H H | -CH=CH-N(CHjs)-
131 B2 H H | -CH=C(CH;)-N(CHs)-
132 B2 H H | -O-C(CH;)=CH- E)-2-butenedioate

1:2)
133 B2 H H | -C(CH;)=N-N(CH;)- H0(1:1)
134 B2 2-benzyl H | -CH=CH-CH=CH- [Qo.40)(B)]
135 B2 2-benzyl H | -CH=CH-CH=CH- [Qa,4a)(A)]
136 B2 H H | -CH=CH-S- .ethanedioate(2:5)
H,0 (2:1)




WO 03/ 044023 -42 0 PCT/ EP02/13180 Conp.nrEx. nr.R2R5 R4Phys. data and
stereochem stry 113B4a) -Phe-CH=CH S- Table 4: Co.nr.Ex. nr.R5A BC

DPhys. datwoan@d4®eer eochem stry PCT/EP02/13180
114B1CH=CH- CH=CH- - CH=CH S- CH=CH- CH=CH.2Q(1: 1) (E)-2- utenedi oate(1:1)
115B1CH=CH S- - CH=CH- S- CH=CH- CH=CH- 20(2: 1) (E)-2- utenedi oate(2:3) 116B
1CH=CH CH=CH- CH=CH CH=CH- N=CH- CH=CH 117B 1CH=CH S- CH=CH CH=CH N=CH CH=CH
118B 10—#%&@—#0—# N(CH3) - N=CH CH=CH 5 WD 03/044023 -43 Table 5 : 0 R4\
IN YL/ | | ~ N N RR2 PCTLEP02/ 13180 Co. nr.Ex. nr.R R2R5 R4Phys. dat a
and stereochem stry 11982>(E>e zyl H CH=CH S-
3B22- benzyl H CH=CH S- [ ( 2&a. B
120B22- benzyl H CH=CH- CHECH- [O 2a, 4(3

CH=CH- S-trans

/—\ Phys.data and
Co.nr. | Ex.nr. R’ RrR* stereochemistry
5 B3 -CH-CH-S-
137 B3 -CH,-CH,-S-
138 B3 -CH,-CH,-CH,-S-
139 B3 -CH=CH-CH=CH-
Table 7 :

/\ Phys.data and

Co.nr. | Ex.nr. R’ rR* stereochemistry
140 B6 -CH=CH-CH=CH-
141 B6 -CH,-CH,-CH,-S-
8 B6 -CH=CH-S-

142 B6 -CH,-CH,-S




121B22- benzyl H CH=CH CH=CH-[ (2a, 4[i ) (A)] 122B2HH CH2- CH2- CH2- CH2-

123B2HH CH2- CH2- CH2- S-
126B2HH CYCH3)£ORS S-

133B2HH C( CH3) =N- N( CH3) - . H20( 1: 1) 134B22- benzyl H- CH=CH- CH=CH- [ ( 2a, 4a) (B) ]
CH=CH CH=CH-[ (2a, 4a) (A)] 136B2HH CH=CH S-. et hanedi oat e( 2: 5)
-44 Table 6: Phys.data and Co.
137B3- CH2- CH2- S-

135B22- be
. 1120 (2:
nr. Ex.
138B3- CH2- CH2-

RS

O

124B2HH CH=CH- CH=CH 125B2HH CH2- CH2- S-

127B2HH CH=C( CH3) - CH=CH 128B2HH CH=CETEHEII(ITHB) -
129B2HHCH2- C( CH3) =N- N( CH3) -
132B2HH O C( CH3) =CH- E) - 2- but enedi oate 1: 2)

130B2HH- CHizCH- N( CH3) -

03/ 044023 PCT/ EP02/ 13180
nr.R5 R4stereochem stry 5B3-CH CH S-

131B2HH CH=C( CH3) - N( CH3) -

9B3- CHgCH CH=CH Table 7: 0 Phys.data and Co.

%@S 3
nr. R5 R4stereoch %1‘91%408/%042
N

CH=CH 141B6- CH2- CH2- CH2- S-

Y
NZ N/
Phys.data and
Co. nr | Ex.m Y R! R* R’ stereochemistry
N
143 | B2 |-CH-CH- |H | N ”/ -CH,
F
HsC O
144 | Bl |-CH,-CH,- N \/\”/ CH;
s
145 | Bl |-CH-CH- HsC/\/\” CH, | H0(1:1)
-
146 | Bl |-CH-CH,- |H Hsc/\” -CH;
150 | Bl |-CH,-CH,- | 2-benzyl | -NH, CHy | [(2e,40)(B)]
147 | B2 |-CH- H NH, -CH; | (@)2-
Butenedioate
(1:3).H,0(1:1)
O
148 | B2 CH- |H )]\ CH;
H o H
149 | B2 CH,- |H -CH,
N
H
151 | B2 | -CH- |H Hac/\n/ CH, | HCI(1:3)H0
(1:2)
.2-propanolate
(2:1)

5  C.Pharmacological examples

C1. In vitro determination of the histaminic H1-and H2-antagonist activity.




8B6- CH=CH S- 142B6- CH2- CH2-S 5 WD 03/ 044023 -45 Table 8 : PCT/ EP02/ 13180
Co. nrEx. mMYRI RAR5Phys. data and stereochem stry 143B2- CH2- CH2- HN~ N-CH3 H
144BI - CH2WGH3/0H020D - CH3 H3  145B1- CH2- CH2- HH3C/ - "/ ~N- CH3. IR D(EPVZ/) 3180

146B1- CH2- CH2- HH3CH - CH3  150B 1- CH2- G2~ 2- benzy! - NH2- CH3[ ( 2(x, 4a) (B)]
147B2- CH2- H- NH2- CH3( Z) - 2- Butenedi oate (1:3).H20(1:1) 148B2- CH2- HO- CH3

H3d -1'K/ H H 149B2- CH2- HO-CH3 N H 151B2- CH2- HH3CH/ - CH3. HC1( 1: 3) . H2O (1: 2)
. 2- pr opan®adiotigand receptor binding studies were performed in vitro for radioligand binding of

the selected compounds using a preparation of a tissue which was enriched in a
particular receptor, i.e. the histamine H1- or H2-receptor. For the histamine H1-
receptor, the tissue used were CHO-cells, permanently transfected with the human
5 histamine Hl-receptor. Only diphenhydramine was tested against guinea pig cells from

the cerebral cortex . Competitive inhibition of [’H] Pyrilamine by the tested
compounds was conducted by incubating a low (nM) concentration of the radioligand
with a small sample of the tissue preparation (0.2-5 ml; 1-5 mg tissue) in a buffered
medium and various concentrations of the compounds, dissolved in DMSO, spanning at

10 least 4 orders of magnitutude around the pICsq value, derived from the inhibition curve.
The histaminic H2-antagonist activity was tested in much the same way as the
histaminic H1-antagonist activity, using guinea pig striatum cells and ['®IJAPT as the

radioligand in a concentration of 0.1 nM. Incubation was done during 150 min at 22°C.

15 All compounds according to our invention showed a pICsg value of 5 or more for
histaminic H1-antagonist activity. Several compounds showed a pICsg value of 6 or
more for histaminic H1-antagonist activity. These compounds are listed in Table 9.
Furthermore is observed that a commercially available typical histamine H1-antagonist
(diphenhydramine) exhibits only a slighty higher histaminic H1-antagonist activity as

20 the bulk of the compounds according to our invention. Furthermore is shown that the
commercially available H2-antagonists (ranitidine and cimetidine) exhibit histamine
H2-activities in the range of the (moderately high) H2-activities of the compounds
according to our invention. A selection of the compounds in Table 9, including
commercially available compounds, was also tested in in vivo experiments for their

25  ability to reduce ICP.



(2:1 5 C Pharmacol ogi cal exanples C. In vitro determ nation of the

hi stam ni ¢ H -and H2-antagoni st activity. WO 03/044023 -46 PCT/ EP02/ 13180
Radi ol i gawo osee®pi or bi ndi ng studi es were perforned i n vi PCP/EPO2/13180
radi ol i gand binding of the selected cpapounds using a preparation of a

ti ssue which was enriched in a particular receptor, i.e. the histam ne H1-
or H2-receptor. For the histamne Hl- receptor, the tissue used were

CHO cel | s, Tqide fraRestlisyf thednstimine ddl -wnd f12t dnsagdonivhactiyithirenenior A@dell- r ecept or .
Only di phenhydram ne was tested agai nst guinea pig cells from the cerebral
cortex. Cofp&™MP8i ve inhibition of [3H Pyrilanine by the tested conpounds
was conducted by incubating a low (nM concentration of the radioligand
with a small sanple of the tissue preparation (0.2-5 . 1-5 pg tissue) in

a buffered mediun and vaGosysarconcent | at iBbhantagoniste donpBAREONHE sdol ved
in DMBO, spanning gt 10 | east 4 orders|of [futude |aroungd.:i:he pl ¢50
val ue, derived fromthe inhibition curye. n%%g{’]t‘}ﬁpst amni c ﬁgt-l{’il t agoni st
activity was tested in nmuch the same way as @) hi st am ni apldls)ant agoni st
activity, using guinea pig striatumcells and [12511ART as the—+adiol i gand
in a concentration/ b 0.1 nM Incubation was déne duri ng 150 mn at [22C. 15
Al'l conpounds acco 5." ng—to—our—TnventTon b'llOW!?(é a pt vatue of 5 gr nore
for histamnic H1-a41t agoni st activity| Several conpounds showed a gl C50
value of 6 or noreigeor histam nic HL- antagoni7$t activjity. These conpounds
are listed in Tabl g_9 Furthernore islagbs comerci-atbhy
avai |l abl e typi cal h#&t ani ne Hl-ant agoni|st (dﬁ@nenhydran‘i ne) exhibitls only
a slighty higher h T‘d“”i nc—Hi=antagomst—act '6‘9' ty as RO the buif Kk of| t he
conpounds accordi ng to our invention. KFurtherndbre is shown that the
comrerci al l'y avail aplgsd#éstadiagas) sts (ranitidime and ci metidiOne) exhi bit
hi stam ne H2-actiyities in the range of the {npderatelyhigh)
H2-activities of the conpounds according to 5L7r i nvention. A selectfon of
the conpounds in Tehle—S— nctudimyg cymmerciglHy avarfabl e conpounds, was
also tested in in /IJZ%/O experinents for [their 5 ability to reduce 1|ICP. WO
03/ 044023 PCT/ EP02({ 48180 -47 6.7

81 6.7

82 6.7

50 6.6

55 6.6

87 6.6

12 6.5

13 6.5

15 (also tested in vivo) 6.5

45 (also tested in vivo) 6.5

48 6.5

49 6.5

53 6.5

54 6.5

83 6.5

88 6.5

20 6.4

32 (also tested in vivo) 6.4




Table 9 : Results of the histam ne Hl- and H2-antagoni st activity receptor
nodel screening. Hl-antagoni st H2-antagoni st Conp.nractivity activity

(@ C50) (@WO3Bp442y. 6 947.0 1047.0 466.9 1106.9 1 (al so t ePCEEPIZ13180
vVivo)6.76.0 66.7 236.7 786.7 816.7 82064¢( 506.6 556.6 876.6 126.5 136.5 15
(also tested in vivo)6.5 45 (also tested in vivo)6.5 486.5 496.5 536.5
546.5 836.5 886.5 206.4 32 (also tested in viva)6. 4

Comp.nr Hl-antagonist | H2-antagonist
activity activity
(PICso) (PICso)
47 (also tested in vivo) 6.4
57 6.4
| 58 6.4
105 6.4
29 6.3
51 6.3
84 6.3
17 (also tested in vivo) 6.2
27 6.2
37 6.2
2 (also tested in vivo) 6.1
30 (also tested in vivo) 6.1
35 6.1
56 6.1
89 6.1
90 6.1
9 (also tested in vivo) 6.0
31 6.0
41 6.0
44 (also tested in vivo) 6.0
102 6.0
Ranitidine - 5.5
(also tested in vivo)
Cimetidine - 59
Diphenhydramine 7.2 -
(also tested in vivo)




WO 03/ 044023 PCT/ EP02/ 13180 -48 Hl-antagoni st H2-antagoni st Conp.nractivity
activity (plCso)(plCo0) 47 (also tested in vivo)6.4 576.4 586.4 1056.4
296. 3 516WB 08461033 17 (al so tested in vivo)6.2 276.2 376. 2PET(ERTB18Est ed in
vivo)6.1 30 (also tested in vivo)6.1 3p6.1 566.1 896.1 906.1 9 (also tested
in vivo)6.0 316.0 416.0 44 (also tested in vivo)6.0 1026.0 Ranitidine -5.5
(also tested in vivo) Cnetidine-5.9

10

15

20

25

30

C.2. In vivo pharmacology
Closed Head Injury (CHI) Model

A clinically relevant rat model for traumatic brain injury was used to test the
compounds according to the invention and the commercially available compounds.
This model mimics several clinical features of traumatic brain injury, such as increased
ICP, decreased cerebral perfusion pressure , morphologic alterations including diffuse
axonal injury, neuronal necrosis and contusion, impairment of autoregulation of
cerebral blood flow and reduction of brain oxygenation and was applied for screening
drugs with ICP-lowering effects. Trauma was induced in intubated, isoflurane
anesthetized (1.5 % isoflurane in a mixture of 30 % O and 70 % N,O) Sprague-
Dawley rats (380-400 g) stereotaxically positioned on a table mounted on 4 springs. A
400 g steel cylinder, protected with a 9 mm diameter silicon disc, was dropped on the
unprotected skull from a height of either 70 cm or 50 cm (respectively ‘severe’ and
‘moderate’ head injury). The impact area was centered between bregma and lamda.
ICP was recorded using a Codman microsensor probe inserted in the parietal cortex. In
both severe and moderate head injuries the ICP increased immediately after trauma and
remained elevated for several days. The severe head injury mode was used for the
evaluation of pharmacological effects immediately after trauma (screening procedure).
When survival and recovery from anesthesia was envisaged, the moderate head injury
mode was applied. In pharmacological studies, animals with a pathological ICP
between 12.5 and 35 mm Hg were included. The changes in ICP, mean arterial blood
pressure (MABP) and cerebral perfusion pressure CPP (=MABP-CPP) were expressed

as percentage of the initial value at onset of the treatment.

Screening procedure for the compounds according to the invention

On a weekly base, 4 treated groups of 3 rats were compared with 3 saline treated
animals. Since conventional statistical methods require a larger amount of animals, a
sequential procedure was used. Sequential methods operate in different stages. At
each stage, a group of animals was selected as homogeneous as possible. Animals
were randomly allocated to either drugs or saline. The procedure allowed to make the
decision of rejecting the drug, accepting the drug as active or to continue with a new
group of animals in a next stage. Given the biological relevant level of activity that

must be detected, the expected fraction of false positive and negative results was



D phenhydram ne 7.2- (also tested in vivo) WO 03/044023 -49 PCT/ EP02/ 13180
C.2. In vivo pharmacology Cosed Head Injury (CH) Mdel Aclinically

rel evant weatomw@es for traumatic brain injury was used toPCESPO2/S80
conpounds according to the invention apd the conmercially available
conpounds. 5 This nodel m mcs several clinical features of traumatic brain
injury, such as increased |CP, decreased cerebral perfusion pressure ,

mor phol ogikeowh bed fked ks séquehtiad itwgrsatinplelgseuped xankeest iwas ussd. Adueosiage necrosi s

and contusion, .inpai rnment of .aytoregul ation. of .cerebral bl,ood .fl and
reduction swes%lir%mgw ﬁé?%aaﬁéiﬁﬁ@aﬂ/élgmifﬁtpﬁ aaimglt e?%? gt@%ei o wed rt%gév with
| CP- 1 ower iy m?i;_ flgé‘s fte thl-'rv?tﬂﬂﬁli%_ﬁ thWSURAchal Bath RhepAtETIre taiRfstantigne 10

£
anest het i zgc : E%lsof urane in a mxture of 30 %02 and 70 % N20)
Spr ague- Beedpe refetencé BeBMenio Guef) asshamitol asdctiug.Whilssenirels mede wiecked: abl e

mounted on.4.springs. . A 400 g steel. gylin . I | mm
di amet ér rsbrl}ql“@@ rgg‘éaélt l'ms%frogmﬁ%@t%%vegg% Blr@tcgéﬁg%&gkﬁdh%dra%% a hei ght
of either 1@p (&@h&fedﬁgioﬁ%élﬁmyti vely "severe' and "~ noderate' head
injury). The iﬂgact area was centered between bregma and | anda. 15 | CP was

recorded Uiblgl®: Resyitanf the sereeingpiocedsbe i nserted in the parietal cortex.
In both severe—ang noderate gy 3 puries the 1 TRl gased i medi ately
after tra(imgeH it remai ned el e)\s/% aeé for several (;ab\/elgi.gﬁ)r‘fzhe severe head
injury M AE W uke §d tor the | gyal uati on of pharqaedleogi cal effects
i mredi atelly after trauma (scrieening procedure). |Wen survival and recovery
f r om anest Kosipaundi$5 envi saged|, -288e noderate head |2ff{fry 20 npde was
applied. lIn, phar | ogi cal sftydjes, aninmals wth_a:.pathol ogical |ICP
bet ween 1:2%5%88“”%?’%11 Hg wer e‘lélancl uded. The chansgtg%?n | CP, nean arterial
bl ood presoMubdBBP) and cefd® al perfusion presstivee CPP (=MABP- CPP) were
expressed| as percentage of the_initial value at [onset of the treatngnt. 25
Scr eeni ng &"@&@&Bﬁiézfor t he co‘rh%t?unds accordi ng 3%¥e invention On a
weekly bagey, 4 treafed groups| gf4g3 rats were compaggek With 3 saline {reated
ani mal s. $ince conventional statistical nethods require a |arger amoynt of
ani mal s, aCogpuadtdal procedusld.lwas used. Sequentr@aye met hods operat¢ in

different S(%o%gp%%hd% -12.0 active
| cD10% 5.1 not active
CD10%+3H2T 10.0 not active
CD20% 19.1 not active
CD20%+HC1 2.4 not active

Mannitol" -21.7 active

Mannitol® -22.1 | active

Mannitol® -13.0 active

Mannitol* -19.3 active

Mannitol® -19.9 active

(1) Experimental compounds administered as a bolus of Img/kg given in 1 min,

10 followed by an infusion of 0.5 mg/kg/min for 44 min; solvents administered as a
0.4 ml bolus in 1 min followed by an infusion of 0.2 ml/min for 44 min; mannitol
given as an infusion of 67 mg/kg/min for 45 min.

(2) Delta%: average change of the relative ICP from baseline over the treatment
period.

15 (3) Decision: based upon sequential statistical evaluation.



each stage, a group of animals was sel ected as honbgeneous as possi bl e.
Animals 30 were randomy allocated to either drugs or saline. The procedure
al | oned tworaketoehe decision of rejecting the drug, accepCirmpor/hasdrug as
active or to continue with anew groupof aninmals in a next stage. G ven

t he biol ogical relevant |evel of activity that nust be detected, the
expected fraction of false positive and negative results was WO 03/ 044023
-50 PCT/ EPO2/ t318@yHnawropiids-ticiettxtréh sbguent i al two- sanpl e grouped rank
test was used. A tKreQ stage sequential design with a relatively snal
nunber of ani MEITs™ trtagigeridSolyg¥ showed to be optimal. Despite the

vari abi | i L0 filae, 4 ndi Vi : : ﬁﬂ@ ' 13). axeept ed
referencei¥¥%@?%eﬁ¥%9§%%ﬁaﬁgbﬁgﬁﬁ?%8‘ ggp%@gﬁgi%ﬁs |I§h§%ﬁ?%%¥g wer e
rejected. 5 @suhiofahdhytestds memtivned.. v. doses of mannitol (3 g over 45 nin)

consistently reduced the |CP (nmean reduction about 20 % . Table 10 :
Result8 of the screening procedure. TreatnentDeltaDecision Conpound

9-12. 4active Compound 15-23. 3active Conpound 17-8.9active Conpound

30-9. 3active Conmpound 32-13.9active Conpound 44-14. 8active Conpound

45- 13. lacfhuvtherGoujienind 47-12. Oacti ve CD 10%. 1not active CD10%3H2T10. Onot
active CD209%9. 1not active CD20%HCL 2. 4nqt acti.v I tive
Vann ¢ ol 2120 ticpys Hkshireia ot GAoerGRRI AR s ntae
Manni t ol 5419986 hftMEsevere CHI in rats. Treatment was started at 20 min after severe head

10  injury and involved administering a dose of 0.5 mg/kg/min during 10 minutes, followed
by 0.1 mg/kg/min during 50 min.
Table 11 : Changes in relevant physiological variables during treatment after severe
CHI in rats.
Solvent Compound 2 Compound 1 Racemate
(n=10) (n=10) (n=10) (comp. 1 and
comp.2)
(n=10)
ICP (%) 1.6 (-9.4;11.1)}15.3 (-20.0;-9.5)* |-15.4 (-22.6; -11.5)*|-19.1 (-24.9; -10.8)*
MABP (%) 1.2 (-2.7;3.7) | 18.8 (-2.0; 31.0)*|3.6 (-11.9;-1.5) 0.6 (-5.1; 8.5)
CPP (%) 1.3 (-8.0;5.8) | 24.2(0.9;43.6)* 11.9(-8.9; 0.4) 7.5 (-2.4; 15.5)
ETCO, (%) |8.0(-1.2;12.9) -4.4 (-8.9;2.3)* R2.2(-0.8; 8.\4) 2.4(-7.8;3.8)
Heart rate(%) 2.7 (-5.4;3.9) 9.6 (-21.8;0.7) F4.1(-11.4;1.9) 5.6(-11.7;0.4)
Resp. rate(%) (3.6 (-4.3; 11.8) 6.6 (-1.3; 14.6) 5.3 (-3.3;13.6) 9.6 (3.0; 14.8)
15  Average change over the entire treatment period, expressed as % change of initial value.
Values are medians (95% C.1.).
* = Sjgnificantly different from solvent group (p < 0.05, Dunnett’s test)
Solvent : 10% hydroxypropyl-beta-cyclodextrine, tartaric acid, NaOH and mannitol in
pyrogen free water ; pH = 4 ;osmolarity 312- 314 mOsm/ kg ; compound
20 concentration 2 mg/ml.

Compound : pyrimido[1,2-a]benzimidazol-4(10H)-one, 3-{2-[4-(11,12-dihydro-6.H-
benzimidazo[2,1-b][3]benzazepin-6-y1)-2-(phenylmethyl)-1-piperidinyl]ethyl]-
2,10-dimethyl (E)-2-butenedioate (2:3) hydrate (1:1)




(1) Experinental conpounds admi nistered as a bolus of Ing/kg given in 1
mn, 10 followed by an infusion of 0.5 ng/kg/mn for 44 mn; solvents

adm ni st ewed3asa3 0.4 nml bolus in 1 min foll owed by an i BRCHSGPON133R0 0. 2
m/mn for 44 min; mannitol given as g infusion of 67 nmg/kg/mn for 45
mn. (2) Delta% average change of the relative |ICP from baseline over the
treatnent period. 15 (3) Decision: based upon sequential statistical

eval uat i onConfidudd/104BY)28, 4HIANPCT/ EP02/ 13180 CD = :

hydr oxypr opyl - f 3-.qy X} kb pvsol vent  H2T = tartaric acid sol vent
Manni t ol lgxm%'“lﬂ?tg‘%x ﬁ%%éi'@i(/&]

uated 5 tines in separate tests (positive
cont r ol s) . Ridemate (Ecmp.t1 xfl comph2)t @& 44)8\)nenthé cwenic nbxtierdf Bempanddiaed Tabl e
11 shows the changes in sone rel evant ysi ol ogi cal vari abl es recorded
during treatnment after severe Onﬁpﬂu‘@ ts. Treatment was started at 20 min
af ter sever® :hgeadid@l projsuiey and i nvol ved admini stering a dose of 0.5
mg/ kg/ mn during 10 mnutes, followed by 0.1 ng/kg/mn during 50 mn.
Table 11 : ngegn prier Eﬁ’lg ?5%Rysi ol ogi cal vari abl es during treatnent
after sevecpp: Cbbrilperfdsich.présburdver age change over the entire treatnent

period, ex sed as % change of initial value. Values are nedians (95%
Cl.). * :Bégéhﬁffd“%‘aﬂté;@ different fromsolvent group (p < 0.05, Dunnett's

test) Solvent : 10% hydr oxypropyl - bet a-cycl odextrine, tartaric acid, NaOH
and mannitol in _ pyrogen free water ; pH = 4 ;%srml arity 312- 3tJﬁ4 nOsm kg
; corrpédeTh@me@ﬁé@megfs&%tiOé FOmpapd on @%%ﬁﬁﬁ“? less pronounced when the
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(B)-2-but e?rggciignaﬁd?&éfgi'n?c’zea?g/ egcrt é gnd(o]f't&g inﬁlas?o%ngg&sng@ieﬂge maximal reduction
of ICP at this dose is comparable to the one observed when the infusion is preceded by
15  the ‘loading dose’ of 5 mg/kg over 10 min, but the time required to obtain this effect is

longer (median: 30 min).

Effect of ranitidine and diphenhydramine on the ICP
Ranitidine was infused for 6 min at a dose of 2 mg/kg/min in the rat CHI-model after

20 inflicting severe head injury. Solvent (NaCl + H2T) was given at the same rate. In each
group, 6 rats were treated. Ranitidine was observed to yield a statistically significant
larger reduction in ICP than in the solvent-treated group (7.7 % versus 0.5% reduction,
which was significant at p=0.013). The percentage of reduction are calculated as %
change of the ICP recorded at the onset of the treatment and at the end of the infusion.

25  No significant change in blood pressure was observed.

Diphenhydramine was infused for 10 min at a dose of 1 mg/kg/min in the rat CHI-
model after inflicting severe head injury. Three rats were treated. Diphenhydramine
was observed to yield a 34 % reduction in ICP without any significant effect on the

30  blood pressure.



Conpound 2 Conpound 1 (conp. 1 and (n = 10)(n = 10)(n= 10)conp.2) (n= 10)
ICP (%91.6 (-9.4;11.1)15.3 (-20.0;-9.5)*15.4 (-22.6; -11.5)*-19.1 (-24.9;
-10. 8) * MKBM3/094023. 2(-2.7;3.7)18.8 (-2.0; 31.0)*3.6 (-11. PCTAPIH)N86 (-5.1;
8.5) CPP (991.3 (-8.0; 5.8)24.2 (0.9; 43.6)*1.9 (-8.9; 0.4)7.5 (-2.4; 15.5)
ETCO2 (998.0 (-1.2; 12.9)-4.4 (-8.9; 2.3)*.2 (-0.8; 8.4)2.4 (-7.8; 3.8)
Heart rate(% 2.7 (-5.4; 3.9)-9.6 (-21.8; 0.7)4.1 (-11.4; 1.9)5.6 (-11.7;
0. 4) Resp.CompaitidexBeriment8with po@ifis6 (-1.3; 14.6)5.3 (-3.3; 13.6)9.6 (3.0;

14.8) WD Q3/044023 -52 PCT/ EP02(1318 d.1...(B 2a. 4. 6).
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statistically significan
on the blood pressure.

Experiments with commercially available H1- and H2-antagonists

15 A number of commercially available H1- and H2-antagonists was infused for 10 min at
a dose of 0.5 mg/kg/min in the rat CHI-model after inflicting severe head injury.
Solvent (NaCl + H2T) was given at the same rate. In each group, 6 rats were treated.

The results of the behavior of the ICP and BP in the first 15 minutes are summarized in

Table 12.
20 |

Table 12 : Effect of commercially available H1- and H2-antagonists.
Compound '| Effect on ICP Effect on blood pressure
solvent 0 0
Cyclodextrine - -+
Alimemazine - -
Antazoline - _—
Brompheniramine - -
Chlorcyclizine -
Chlorpheniramine - +
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0 : no effect ; - : decrease ; -- : strong decrease ; + : increase

Dose response for compound 1

Results of a blinded, completely randomized study of the effect of a 10 min infusion of
Compound 1 at different doses (0.125, 0.25, 0.5, 1 and 2 mg/kg/min) in the rat CHI

model indicate that during treatment Compound 1 invokes a sustained dose-dependent

decrease of ICP (Figure 1). Starting at 1 mg/kg/min Compound 1 yields a statistically

significant larger reduction in ICP than in the solvent-treated group. In the 10 min
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in | CP thabth

eatis

PCT/ EPQ2/ 806128 concentration and oxygenation.

Near-infrared spectroscopy (NIRS) of the rat brain ‘in vivo’ allows to quantify non-
invasively saturation of brain haemoglobin with oxygen (HbSat) and total brain
haemoglobin concentration ([HbTot]). The latter is a measure for cerebral blood

10 volume (CBV). Changes in the redox state of the mitochondrial enzyme cytochrome

oxidase (CytOx), an indicator for tissue oxygenation, can also be monitored.

All compounds 2, 1 and the racemate (Comp. 1 and Comp. 2) do not have a significant
effect on [HbTot] when given 24 h after moderate head injury at a i.v. dose of 0.5

15 mg/kg.min during 10 min, followed by 0.1 mg/kg.min during 45 min. Only compound
2 induces a small but statistically significant reduction of HbSat. HbSat is not affected
by compound 1 and the racemate (Comp. 1 and Comp. 2). At the applied dose all
compounds do not have an effect on the redox state of CytOx. These results indicate
that in the applied experimental conditions a vasoconstrictive effect on cerebral blood

20  vessels, if present, is limited and tissue oxygenation is not jeopardised.

Influence of anaesthesia on the effects of Compound 2

The effects of treatment with Compound 2 (i.v. infusion at a dose of 0.1 mg/kg.min
during 30 min) at 24 h after moderate trauma were studied using different anesthetics
25  (isoflurane, chloralhydrate, pentobarbital). When chloralhydrate (400 mg/kg i.p) is used
as anesthetic, ICP decreases to 75% of initial value and MABP gradually increases to
110% of initial value (medians, n=6). These effects are comparable with those observed
under isoflurane anesthesia. When pentobarbital (60 mg/kg i.p.) is used, Compound 2
induces a significant gradual increase in MABP up to 141 % of initial value at the end
30  of the infusion, whereas ICP decreases to 64% of initial value (medians, n=6). These
results indicate that the same pattern of effects on ICP and MABP are observed under
various types of anesthesia. The fact that the compound reduces the ICP significantly

under pentobarbital anesthesia is important, as barbiturates are often applied in



period followi ng the infusion a highly significant dose-dependent effect on
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Bar bi turates al so reduce the I an% ?n i or
blood pressure and ICP can be observed. In contrast,

'Eh% rHgamnitol treated animals
exhibit more or less parallel changes in blood pressure and intracranial pressure. This
20  indicates that the pharmacological effect of Compound 1 is different from that of

mannitol.

Effect of Compound 1 on cold lesion-induced rise of ICP in rabbits

Cryo-lesions were induced in adult rabbits to obtain a pathological ICP that is caused
25 by tissue oedema. A 8 mm stainless steel rod was placed at predetermined codrdinates
on the exposed skull of deeply anaesthetised rabbits and cooled for 10 min with liquid
nitrogen. One day later the animals were re-anaesthetised and ICP and blood pressure
continuously recorded as described for the rat. After a stabilisation period of 15 min,
Compound 1 was infused for 10 min at a dose of 2 mg/kg/min. Solvent (preclinical
30 formulation containing 10% HP-B-CD, pH 4) was given for 10 min at a rate of 2
ml/min.
During infusion of the Compound 1, the blood pressure drops and although there is no

immediate decrease in ICP, the ICP rise that is observed in the solvent-treated animals



additional effect can be obtained with the conpound. The effect of repeated
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i nfusion of the Conpound 1, the bl ood pressure drops and al though there is
no imediate decrease in ICP, the ICP rise that is observed in the
sol vents t rGenclupiomi mal s WD 03/ 044023 -57 PCT/ EP02/ 13180

The results obtained in traumatized animals, animals with cold lesion, and non-

traumatized animals indicate that the compounds are active in various conditions, even
in normal conditions. Their field of application probably includes various pathological
conditions in which intracranial hypertension is present.

20



tends to be antagonised (Figure 4). Wen drug infusion is term nated, bl ood
pressure cones back to the initial value and a significant |1 CP reduction
is seen twatofoensi sts during the entire recording peri odPCTHPOT1NIBGUIl tS

i ndi cate that the conmpound reduces t he; %CP al so in non-rodent species 5
and in pathologic conditions different Tromclosed head injury. The effect
of Conpound 1 and on ICP in non-traumatized animals. Rats The effect of
Conpound 2, Conpound 1 and Racenmate (@ams. 1 and conp. 2) on ICP, 10 MABP
and CPP was tested in anaesthetised non-traumati sed rats. The conpounds
were admnistered i.v. and the sanme dose was given as in traumatized rats
(0.5 mg/kg{ m g coﬂH&dn'agfo#QserQs BH[h%?amfan I} 10Wed oM 2 Bnih AR I@BE Hdhgdb theng S0
mn). The resul'ts were rable wth those obtal ned in the traumatized
ani mals. 15 (‘gmeﬂahEommleﬂ'ﬁk resul ts obtained in traumati zed ani mals, ani mals
with cold I esion, and non- traumatized animals indicate that the corrpounds
are active in various conditions, even in normal conditions. Their field
of application probably includes various Wi cal conditions in which
intracrani al hypertension is présent. 20 03/ 044023 -58 d ains

PCT/ EPO2/ 13180 1. A corrpound or use as an 'nlg H1- and/ or

H2- ant agoni st according tg geneyarCioy 5 (1) the
phar maceutically acc i Xo-r-N%)?s i t o/hi salts thereof, the

stereochemical ly isonertc }f t her egf@ny, -oxid® formt her eof ,
wherein : inis 1 or 2 /10 n 2 ;N/a, , C independently are a
single or a double bond R° X is a covdl'ent bonsor bi val ent radical of a
Cl- 6al kanedi yl wherein one or nore -CH2- gro i_n% be optionally replaced

with -0-, -S-, -CO, or NR7- wherein :

the pharmaceutically acceptable acid or base addition salts thereof, the
stereochemically isomeric forms thereof and the N-oxide form thereof, wherein :
m islor2;
10 n is0,lor2;
a,b,c independently are a single or a double bond ;

X is a covalent bond or a bivalent radical of a C;.¢alkanediyl wherein one or more
‘ 7 _
-CH,- groups may be optionally replaced with -O-, -S-, -CO-, or NR - wherein :

R7 is hydrogen, alkyl, Ar, Ar-alkyl, Het, Het-alkyl, hydroxyalkyl, alkyloxy,

15 alkyloxyalkyl, alkyloxyalkyloxyalkyl, aminoalkyl, mono- or dialkylaminoalkyl,
formyl, alkylcarbonylaminoalkyl, alkylcarbonyloxyalkyl, alkyloxycarbonyl,
alkyloxycarbonylalkyl, alkylaminocarbonyl, alkylaminocarbonylalkyl,
hydroxyalkyloxyalkyl, aminocarbonyl, aminocarbonylalkyl, alkyloxycarbonyl or
alkylcarbonyloxyalkyloxyalkyl ;

20 Y isabivalent Ci4alkanediyl or C,.4 alkenediyl radical ;

is N, in which case a is a double bond and b is a single bond or N-R7 in which case

N

ais a single bond, b is a double bond and R’ is defined as above;
R!, R? independently are hydrogen, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl,
di(Ar-)alkyl, Het or Het-alkyl ;
25  -A-B- independently is a bivalent radical of formula

E-CR*=CR’- @1);



R7 is hydrogen, alkyl, Ar, Ar-alkyl, Het, Het-alkyl, hydroxyal kyl,
al kyl oxy, 15 al kyl oxyal kyl, al kyl oxyal kyl oxyal kyl, am noal kyl, nono- or
di al kyl anwow®aloksppy fornyl, al kyl carbonyl am noal kyl , al kylPCamponydiexyal kyl ,

al kyl oxycarbonyl, al kyl oxycar bonyl al kyd_, al kyl am nocar bonyl ,
al kyl ani i nocar bonyl al kyl , hydroxyal kyl oxyal kyl , am nocar bonyl ,
anlnocarbonylalkyl alkyloxycarbonyl or al kyl carbonyl oxyal kyl oxyal kyl ; 20

Yis a blvale@p;Q@RﬁELkanedlyl or C2_4 al kepegyi:yl radical ; Zis N in
which case a is el doubl e bpond and b is a single bond or NNR7 in which case
ais a singl ecR5adR -OR SCR -doubl e bond and @#)i;s defined as above; Rl, R2
i ndependently are hydrogen, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl,

di (Ar-)al kyl ,Wiggeinor Het-al kyi : 25 -A-B- i ndependent | y is a bival ent

radi cal of f grula s s 3/044023 PCT/ EPQ2/ 13180
-59 -CR's =CR'8 -E- }Qﬂ’depen‘éer’g%s yﬁ’@ge%’éﬁlo m&aﬁ(? %‘%T Ywherein R8
each independently | e Qﬁ XY, | 4wl 1 5 E is a
bi val ent radﬁ%al of #%a Fgg“%&wgﬁng gﬁ%? eﬁgiﬂgk?ghgw 9?%%5

above; -G D dsnbdependently is a blvalent radi cal of fornula

CR8=CRS8- CR8 CR8 (b-2) ; 10 - CR8=N CR8=CR8- (b-3)
. - CR8=CR&: q?%ﬁ%ﬁwisam@ﬂﬂng%Q@ﬁgiﬂm“ﬂ% 5) : wherein R8 is defined
as above ; dr en, ¢ hal o, hydroxy, |, al kyl oxy, Ar, Ar-alkyl,

di (Ar- )alkyl'{t%t g-cgg58$bt alkyl ; R4 is h&gﬁogen al kyl , am no,

al kyl am no, AN’%&? 8 Idggt- ami no, alkylcarboayi@n1no

10 -CR*N-cr*=cr’- (b-3);
.cR*=crR®.N=CR"- (b-4) ;
-crR*=cr’.CcR*=N- (b-5) ;

wherein R8 is defined as above ;
R is hydrogen, halo, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl, di(Ar-)alkyl, Het or
15 Het-alkyl ;

R* is hydrogen, alkyl, amino, alkylamino, Ar-amino, Het-amino, alkylcarbonylamino,
Ar-carbonylamino, Het-carbonylamino, alkylaminocarbonylamino, Ar-
aminocarbonylamino, Het-aminocarbonylamino, alkyloxyalkylamino, Ar-
oxyalkylamino or Het-oxyalkylamino ;

20 R’ ishydrogen or alkyl ;

or R* and R’ together may form a bivalent radical of Formula

-M-CR°=CR"- (c-1);
-CR"=CR’-M- (c2);
-M-CR°R®-CR'R®- (c-3);
25 -CR'R®-CR°R3-M- (c-4) ;
-CR®=N-NR’- (c-5);
-NR’-N=CR?- (c-6) ;
-CR®=CR’-CR!=CR3. (c-7);
-CR®RE-CR°R®-CRIRE.M- (c-8);
30 -M-CR'RE-CR°R®-CRPR®- (c-9);

-CR*R3-CR®*=N-NR’- (c-10);



Ar - car bonyl ami no, Het-carbonyl am no, al kyl anm nocar bonyl am no, Ar-

am nocar bonyl am no, Het-am nocar bonyl am no, al kyl oxyal kyl am no, Ar-

oxyal kyl awpra/oet02Het - oxyal kyl am no ; 20 R5 is hydrogen or Palripo2/1318¢ R4 and
R5 together may forma bival ent radicafg.of Fornula -M CRg=CRL1O- (c-1)

-CR10=CR9-M (c-2) ; -M CRIOR8-CR10R8- (c 3) ; 25 -CR1OR8-CROR8-M (c-4)

-CR8 N-NR7- (c-5) -NR7- N=CR8- (c-6) ; -CR8=CR9-CR10=CR8- (c-7) ;

- CR8R8- mgmcsmmm%e R{c-8) ; 30 - M CRIORSCAIMIRS- CRBR8- (C-9);

- CRBR8- CR8=N- NR7- (C-10); WO 03/044023 -60 PCT/ EP02/ 13180 NR7N=CR8- CR8R8-
(c-11) ; YEBin R7 and R8 are defined as above ; R9, RLO independently
are hydrogg(rjbrl q%i%ﬁ‘édeﬂ}féh%sag@deoal kyl ; 5 or RO and R10 together may form a
bi val ent radic formul a - CRB=CR8- CR8=CR8- ; and Mis a bivalent
radi cal ofR% Bf numkmaﬂhmﬂymﬂﬁyéﬁgﬂadkﬂ-hﬁviwkﬁﬂﬂ@bn R7 is defined as above

;10 Ar |sah @ selected.fro nd phenyl, each
opti onal | y sofi {{3[ %hgﬁniy fofmc?r H?IT%IE Sg% r&%@w st Pt ue%t

i ndependent | yosfelcgeét egld fromthe group of hydroxy, hal o, cyano nitro,

am no, nono- or dial kylam no, alkyl, haloalkyl, ,al kyl oXy,, hal oal kyl oxy,

car boxyl, Ml Kyhbiyteat aival ofﬁmmulac@Hbor@-l St -NBnowhereindR b Refirediasocar bony!
, 15 Het is a nonocyclic heterocycle selected fromthe group of pyrrolyl,
pyrazol yl, iaP ¥z o] yl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazol yI ,

i sot hi azolyl, pyridinyl,

10 Ar isahomocycle selected from the group of naphthyl and phenyl, each optionally
substituted with 1, 2 or 3 substituents, each substituent independently selected
from the group of hydroxy, halo, cyano, nitro, amino, mono- or dialkylamino,
alkyl, haloalkyl, alkyloxy, haloalkyloxy, carboxyl, alkyloxycarbonyl,
aminocarbonyl and mono- or dialkylaminocarbonyl ;

15  Het is a monocyclic heterocycle selected from the group of pyrrolyl, pyrazolyl,
imidazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
pyrimidinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected from the
group of quinolinyl, quinoxalinyl, indolyl, benzimidazolyl, benzoxazolyl,
benzisoxazolyl, benzothiazolyl, benzisothiazolyl, benzofuranyl and benzothienyl ;

20 each monocyclic and bicyclic heterocycle may optionally be substituted on a

carbon atom with halo, hydroxy, alkyl or alkyloxy ;

alkyl is a straight or branched saturated hydrocarbon radical having from 1 to 6
 carbon atoms ; orisa cyclic saturated hydrocarbon radical having from 3 to 6
25 carbon atoms ; or is a a cyclic saturated hydrocarbon radical having from 3 to 6
carbon atoms attached to a straight or branched saturated hyd.focarbon radical
having from 1 to 6 carbon atoms ; wherein each carbon atom can be optionally

substituted with halo, hydroxy, alkyloxy or oxo ;
30  halois a substituent selected from the group of fluoro, chloro, bromo and iodo ;

haloalkyl is a straight or branched saturated hydrocarbon radical having from 1 to

6 carbon atoms or a cyclic saturated hydrocarbon radical having from 3 to 6 carbon



pyri mdinyl, pyrazinyl and pyridazinyl; or a bicyclic heterocycle selected

fromthe group of quinolinyl, quinoxalinyl, indolyl, benzim dazolyl,
benzoxazaWwgloz/ob®ayi soxazol yl , benzot hi azol yl, benzi sot hi aPeITgEPI2/13180
benzofuranyl and benzothienyl ; 20 eagh nmonocyclic and bicyclic

het erocycl e may optionally be substituted on a carbon atomw th hal o,

hydr oxy, al kyl or alkyloxy ; alkyl is a straight or branched saturated

hydr ocar bon r @dms,athelen ongof mora carbana®msardmbstitutdswith ome ¢rgneredylori ¢

sat ur at ed hydrocar bon radical having from3 to 6 25 carbon atons ; or is a
a cyclic sat u#¥P&d hydrocarbon radi cal having from3 to 6 carbon atons
attached to a straight or branched saturated hydrocarbon radical having
from1l to 6 carbon atons ; wherein each carbon atom can be optionally
substitut ed wAnhisteaiiog rdqypir’bamagcmllﬂtwmngﬁo q}aaml cBarapigtized i@ thatsubst i t uent
selected fromthe

strai gm or bwg?ﬁ?ﬂg%l%%’é{fﬁ?%%t Sl IJC%%‘?O 1 gf %%v"ﬁ"g%n Ib}(;%dl %&‘M&[il 's @

carbon atons Q@fth @ sGbsGkicht, %&Wi@%ﬁﬁeﬁtﬁﬂd@@@dehﬂjﬂ sélaabd:ﬁbmhhu grogpfof dizia3 to 6
carbon WO 03/ 044023 PCT/ EP02/ 13180 - 61 atons, wherein one or nore

car bonat o, aralkydieits pyridiaylwpyhzisHeorsrdoldr Ak HAR greghybrathylor An h| st ami ne
receptor ant agﬂﬂhﬁ}égﬁ%ﬁﬁﬁ{a[bqi ok &‘di’ﬁo]r?l aﬁﬂ?{lg@k Heﬁrgﬂm'r&né

i ndependent |y ™0 I'S a napht eac optlonally
substituted wth 1 substituent, each substltuent i ndependent |y sel ect ed

fromthe group f halo or alky . ridinyl r | or indolyl,
al kyl %15&111‘19? feGFPtOE%P%%‘é%WF%%Hg 0 anygQp Of“slg]%fsﬂltz)tlro?l *or chloro and

hal oal kyI ' S Eﬁakefckér'ﬁ&?ﬁpﬂlgﬁ’ IA—Bl% DbivABntHhELATE BB @PHYr (A9), 3RS E
according to anyone of clains to 2, characterized_ in that" -A-B- is a

bi val ent radi i%%'blﬁlenft%d’%&l@ffo&mu]a) ODVS-(@--'NR mlefeenfﬁhyd@ganpkw ent
radical of fornmula -0, -S- or -NR7- wherein R7 is

hydrogen, -C Iydrpgeng-GyDy a3 & hivaleatiiadisp! efffomytad(h-a) ‘?rtﬁ;l%) Wher(”&—&)ls wher e| n R8
I's hydrogen %ﬂ?gs'aidaif’l?é Y Bivaldht f-ARLEE foldfuth Oéﬁg @CdH%"@H% or P -

-CH=CH 15 4. tam ne receptor antagonist ac any one of
clainsjd to 3 characterized in that mand n are both 1 5 An hi st am ne
receptor antagoni st according to any one of clains 1 to 20 characterized
in that R 4andnhistanise Fecepige pringmstagcosdiag B ayoyept callr@ﬂ o Ar - al kyl ,

characterized in that m and n are both 1.

5. An histamine receptor antagonist according to any one of claims 1 to 4
20 characterized in that R! and R?, each independently are hydrogen, alkyl, Ar-alkyl,
Het or Het-alkyl.

6. An histamine receptor antagonist according to any one of claims 1 to 5
characterized in that X is a bivalent radical of formula -CH;CH,- or —

25 CHzCHzCHz-.

7. An histamine receptor antagonist according to any one of claims 1 to 6

characterized in that R® is hydrogen or alkyl, Z is N-R’ wherein R7 is hydrogen or
alkyl, ais a single bond and b is a double bond, and R* and R’ together form a

30 bivalent radical of Formula (c-1), (¢-3), (¢-5), (c-7), (c-8) or (c-10) wherein R’ and
R® are hydrogen.



Het or Het-alkyl. 6. An histam ne receptor antagonist according to any one
of claime 1 to 5 characterized in that X is a bivalent radical of formula
- CH2CH2- w0 03/0262CH2CH2CH2- . 7. An hi stam ne receptor ant @MPer/1H8cor di ng
to any one of clainms 1 to 6 characterlzed in that R3 is hydrogen or alkyl,
Zis NR7 wherein R7 is hydrogen or ais asingle bond and b is a

doubl e bond, and R4 and R5 toget her form a 30 bivalent radical of Formula

(c-1), (c-8), AadisEiming cecBtor mda@))lisbacc(omdimg)o olniox @ cherRFerimed in Bt R end

hydr ogen. WO Q3/,044023 PCT/E 13180 -62 8. g hi.st ai ne g eceptors

ant agoni st ac ta%%‘ige g ’iV G ﬁ lg%quwg@déﬁ_%ﬁé?ﬁg A %%i Boget her

forma blval eﬁt afegal of fornula - CRB=CR8- CR8=CR8- V\/nereln R8 is

hydr ogen. n hi stam ne receptor antagonist according to claim1,
characteri zed in that the corrpound is

>~ (phoriy! ndt nomy i B SRR O P Arccstis Rt Ry RARSRI% Githcsne

a] benzim daz OtorfifokBR)is 65[21[41(11131Mﬁfyﬂﬁﬁ@ﬂtbeﬁﬂl&ﬂlﬁaz@{il;ﬂlb}[a]lieﬁz&@pﬁ-@yl)base
addition salts thereof, the stereochemically isoneric forns thereof and
t he N-oxide f%T(Phewlnth’i@flbb‘ﬂnpeildeﬂﬁthé(Her1%&611?"113&?3’%1@[140[642 an hi st ani ne

receptor anta

compound 1 o 3 1R3ni@EERAGbAZoNE W e Recut I LRI B b hatiOR

[ 3] benzazepi nsditsyhgred:; thp kiereptinamhibgily) rsdmpn@ﬁnnﬂltheyéqfandhy}ie]N-omdﬂfem met hyl 15
pyri mdo[l 2- g| benzi m dazol - 4(10B) -one (E)-2-butenedioate (2:3) hydrate
(1:1) 19nd st BI*ESt-someric forms thereof. 11. An histanine recept or

antagoni st or an acid addition salt thereof according to any of clains 9
and 10, characterized in that the conpound is the (A [(2a, 4/3)(A] 20
enant i orrerlOtHea(:E)a[d(iﬂmm sdlt efjf(ml)l]stammmcmﬁmarmgomsmcx@ndm toielpiedt,. 12. A

of eraims 1 19 gs B G eSpSu i B AL PR AR AR RRel <" "

according to a]mb@mqimﬁl}a) :mpﬁengzﬁnetﬁﬂp 1tﬂ1perm@ul]‘eag1]uu BO-@fme:’thﬁIBdl canent
for the treatnent of an_histamne Hl- and H2-re ({) or nedi ated di sease.
15 pyrimido[1,2-a]benzimidazol- 4(10H)-one (E)-2-butenedioate (2:3) hydrate (1:1)

and stereoisomeric forms thereof.

11. An histamine receptor antagonist or an acid addition salt thereof according to any
of claims 9 and 10, characterized in that the compound is the (A)[(2a, 48)(A)]

20 enantiomer, the (B)[(2a, 48)(A)] enantiomer or a mixture thereof.

12. A compound which is degraded in vivo to yield a compound according to any one

of claims 1-11.

25  13. The use of an histamine receptor antagonist according to any one of claims 1-12
for the manufacture of a medicament for the treatment of an histamine H1- and

H2-receptor mediated disease.

14. The use of an histamine receptor antagonist according to any one of claims 1-12
30 for the manufacture of a medicament for immunomodulation in a mamal, for the
suppression of hypersensitivity and/or inflammatory reactions and for the treatment

and/or prevention of allergic diseases and gastrointestinal conditions.



14. The use of an histam ne receptor antagoni st according to any one of
claims 1-12 30 for the manufacture of a nedi canent for imunonodul ation in
a mamal , Worosm®23uppr essi on of hypersensitivity and/ or i RCIT&PARIIIBY
reactions and for the treatnment and/gg; prevention of allergic diseases and
gastrointestinal conditions. WO 03/044023 -, 63 PCT/ EP02/ 13180 15. The use
of an histam ne receptor antagoni st according to any one of clains 1-12

for the magufietuge ef af histamink iweepsotantagonisiansooiimgiiol aay ioos of dlaimsntabdl , f or

t he suppressjon of hypersepsitivit nd/ or infl tory reactd ons and for
the treglto rrentfor@Fnﬁaé‘é‘%(q%BF?\_P 3 pedigpm ?fﬂ‘i W‘&Wéqm@%nﬁ HEE@E;?”%
hi stam ne re%ﬁﬁﬁl@ﬁsiﬁm Bts lsiti\F?try dnBRr TERMARAbHT @a&fon@iar[’d?ﬁk fRBAtmerftor t he

reducti on of e Intracranial préssure (ICP) in a marmal . 17. The use of an
hi st ami ne r ecdphsroiaestagbedmlitioner t he manuf acture of a medi cament 10 for
the reduction of an elevated intracranial pressure (I1CP) and/or secondary
ischaermia in a mamal . 18. The use of an histanine recept or antagoni st for
the manuf aet uriR RE oRaBRiagaABREptEGNtddoRisPoR RN hiifad@eiolis medicau@hi on of
intracranial pressure (I1CP) and/ or.secondarly 15 ischaema in a mamal . 19.
The use of arfohthstredrictien pEiheputeacranial Repssire (IGTYAn @ EMPhnuf act ure of a

medi canent according to any one of clains 17-18, characterized in that the
el evation of intracranial pressure (ICP) and/or secondary ischaema in a
manel is clgusHe B¥ ofan bistuiind feceanchintagonidtfar tieumarfectime aif p medjicament 20. The
use of an histam ne_receptor antagonist for the uf act ure 8f a medi canent
accor di'ng t o fanipespdicgpn of an plgval mTQ?a%‘HJaRrS?,SPéermhaq TSR0 He hi st ani ne
receptor ant;agQnistiniSmads ni stered intraveneously. 25 21. The use of an
hi stam ne receptor antagonist for the manufacture of a nedi canent
according to any one of clainms 16-20, characterized in that the histam ne

recept or nt.agoni st. 1 s. sel.ected fromthe,qr of Ahi.stani ne Hl- ept or
ant agoni st@; ﬂ?es‘fsﬁr?& ﬁ’éﬁﬁ%ﬁ?@%?ﬁ?%?r %ﬁqggagﬁﬁgﬁlg&%ﬂﬂﬁ%@ieé’marﬁlgedlrl_%aclzﬂéegl OP
ant agoni st W o1 prénGenmhidied eldidiba Fihte@edid oréss@e {(I0H)aid/or secondary

15 ischaemia in a mamal.

19. The use of an histamine receptor antagonist for the manufacture of a medicament
according to any one of claims 17-18, characterized in that the elevation of
intracranial pressure (ICP) and/or secondary ischaemia in a mamal is caused by

20 traumatic and/or non-traumatic brain injury.

20. The use of an histamine receptor antagonist for the manufacture of a medicament
according to any one of claims 13 -19, characterized in that the histamine receptor

antagonist is administered intraveneously.

25
21. The use of an histamine receptor antagonist for the manufacture of a medicament
according to any one of claims 16-20, characterized in that the histamine receptor
antagonist is selected from the group of histamine H1-receptor antagonists,
histamine H2-receptor antagonists and histamine receptor antagonist with a
30 combined H1/H2 antagonistic activity.

22. The use of an histamine receptor antagonist for the manufacture of a medicament

according to claim 21, characterized in that an histamine antagonist is selected



22. The use of an histam ne receptor antagonist for the manufacture of a
medi canent according to claim 21, characterized in that an hi stam ne

ant agoni swoiog/og®bect ed WO 03/ 044023 - 64 PCT/ EP02/ 13180 fr @cirtere2/grieup of
astem zol e, azatadine, azelastine, brogpheniramne, chlorcyclizine,

chl or pheni ram ne, clenmastine, clem zole, cyproheptadi ne, dinethindene,

di phenhydram ne, di phenyl pyraline, hydroxyzine, ketotifen, |oratidine,

ni aprazi ne, dxahdhd greup phastémiaoleezataginenazelastmey bronbeniraminge, 5 rani ti di ne,
ritanserine, tioti (iij ne, }ﬁol nt.i di.ne, . derj.vatjves 1t her eij% t%rild m xt ures of
any two or reyclizie, ehlprobenifging Slemasing, SengFole, CYRTODERAY A% 1 ecept or

ant agoni st QfiuoltindERBHiARiHY GafineAdipRdt ERMte, hkoo/AlidRetb@fen] ai m 21,
characterized 1n that an histam ne antagonist is selected 10 fromthe group
of chl or cycl ilpiatidinechiaprapinenixatomife phenipining rapmethazne, pgriliinen

| oratidine, ranitidin tiotidine, zolaptidine,.: i I . f and

mi xtures of AR S%’reetl(g lqehégl?rg}dg%eog%\.%bé[gs{h‘?ﬁegk %Jﬁslcgrﬁg(%&% i st ani ne
receptor ant agRitiwdlorhire bh@eFoRpdiagt ure of a medi canment 15 according to
any one of clains 16-20, characterized in that the histam ne receptor
antagoni st is a conpound according to any of clains 1-12.

23. The use of an histamine receptor antagonist for the manufacture of a medicament
according to claim 21, characterized in that an histamine antagonist is selected
10 from the group of chlorcyclizine, chlorpheniramine, diphenhydramine, ketotifen,
loratidine, ranitidine, tiotidine, zolantidine, derivatives thereof and mixtures of any

two or more of the foregoing.

24. The use of an histamine receptor antagonist for the manufacture of a medicament
15 according to any one of claims 16-20, characterized in that the histamine receptor

antagonist is a compound according to any of claims 1-12.



