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REDUCTI ON OF ELEVATED | NTRACRANI AL PRESSURE 5 The invention concerns a
novel hi swarBneoeecept or ant agoni st and the use of an hi CArAPOE1318CEPt OF
ant agoni st for the reduction of intracranial pressure (ICP), in particular
for the prevention and treatment of elgvated intracranial pressure and/or
secondary ischaema, in particular caused by brain injury, nore in

particul ar caused by traumatic (TBlI) and non-traumatic brain injury. 10
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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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hyperventil ation and hi gh dose barbiturate therapy. Side effects of the
non- sur giwealo3nsw®ai nents i nclude brain ischaem a, rebound eCTa&PV¥1180 | CP and
an increased risk for bacterial infechions and sepsis. Al so, various
conpounds with different mechani sns of actions (e.g. bradykinin

ant agoni sm cal ci um antagonism 5 oxidative stress inhibition, glutamte
recept or hhankabimfiasioh, hyyerveatilatiopsyd highvlesheasbiturate shesepyi. Bidstedtpetsiof and 11 |

clinical trials or.are still.under investigati,on (f S 0 me, not on
ICP). Up tt eH%R‘éurﬁHg]ctﬁ‘ﬁﬁBﬂ%lmﬁ@ge E?Eaéwsg%ﬁp’g?/éﬁb%é eﬁﬁés’ ge tEE%chE %gat ment of
| ntracrani;abreMN-8$8K & taifetal idREbonsERARESRIs. Alsdieufi QR @hgpuhdwith Acut e
Trauma, ~Neuroprotection in CNS Disorders: Commercial  Opportunities'. A
Jain 10 PhiiffewBi mtdehisRe pbagtions 65g. tradyzomn pntagymany ¢alcium apfagenisna, 3 need f or

har maceuti cal s nd/. qr. .t.her api f t t -af..
Pnt rac rsani%lgaﬁlrvgggfﬁsé'%(l 1&8’ g@ﬁ%‘ﬁ%ﬁe rg&ég{ggﬁg}g%&iagg%g%%}%%s%%ﬁe%ul ar
caused by tbgtad th Sﬂh’éjsdlllhnd IIDEEnit4) tiRalk bi aelsll vadusedstiyation (foenmon ¢ br ai n

1 .

injury (TBI). The inventors have now f%%ng t hat su ggi#lut ed tetracyclic
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e abaBRah Repath 85 RN DhieS i a5 RaheRe el gas
hon-trau "%Ld%r%éﬁﬁes foPiHdfideatnfidn BP&E&&%@intrﬁ&lﬁnihl&%@é%ﬁfU@CPp&ﬂ/&round t hat
conmpounds that antagonize the histam ne 1- and/or H2-receptors (commonly
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i ntracrani all'nﬁqrteisure .él P in particular for the prevention and treatnent
of el evat e L qy((\i p$sure and/ or secondary ischaema, in particular
caused by brain injury, nore in particular caused by traumatic (TBI) and

non-traumatic brain_ injury. 30 Characteristical to all conpounds is that
they ate abheinventasbewdjow étﬂ!?ééh%t ﬁ‘ébﬁtlﬁ%t?‘hﬁré‘fﬁcg? imidazale derivafiyes,
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activity. Furthermore, 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



i ntraveneous adm ni stration. Advantageously and very inportant, said
conpounds WO 03/044023 PCT/ EP02/ 13180 -3 reduce the ICP while having
littl e orwpm3meifoext on the bl ood pressure, in particul ar ®CTHPOB180
pressure-lowering effect, which is a nmgst desired property of a potential .
drug. Hithertoo, histam ne Hl- and/or H2-receptor antagonists have not
been devel oped for 5 lowering the ICP, in particular for post-traunmatic
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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)
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phar maceutical |y acceptable acid or base addition salts thereof, the

st er eochewD®alo#4p23 sonmeric fornms thereof and the N-oxide f@®CHEPARIBEE
wherein : mislor2;, 5nis 0, | or 2 j4.a, b, c independently are a single
or a double bond ; X is a covalent bond or a bival ent O _6al kanedi yl

radi cal wherein one or nore -CH2- groups nay be optionally replaced with
-0-, -S-, -CO, or -NR7- ; wherein : 10 R7 imrogen al kyl, Ar,

Ar- aI kyl, Het, Het-alkyl, hydr >3<’yal kyl, al kyl oxyg al kyl oxyal kyI

al kyl oxyal kyl oxyal kyl', am noaf/kyl, monos.or kykam noal kyl , for nyl ,

al kyl car bonyl am noal I%J LkyN\car bon)fl_(_) 2[“ I ' al kyl oxycar bonyl

al kyl oxycar bonyl al kyl", '?I'éyl a caryo, I ky,} am nocar bonyl al kyI

hydr oxyal kyl oxyal kyl, afi bonyl , “75@mmgrakbonyl al @1,

al kyl oxycar bonyl or aI kyl€ar bogyl oxya . Yis a bivalent C I
4al kanediyl or C2_4 al keRedi yl radi caﬁ ; i Mwhich case ais a
doubl e bond and b is a single bond or NNR7 in |ch> case a is a single
bond, b is a double bond and R7 is defined as a ; Rl, R2 independently
are hydrogen, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl, 20 di(Ar-)alkyl, Het

or Het-al kyI ; -A-B- ndependent ly is a bivalent radical of formula a
-E-CRs=CR ¢ éﬁaﬁﬂaceutlc‘a bleactPordass addittdrBaRiretdd36R8- (a-3) ; 25
wher ei n V\D 03/ 044023 P EP02/ 13180 . .
stereochemically 1someric forms thereof and the N-oxide form thereof, wherein :
m islor2;
5 n 1s0,1or2;

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 : '

10 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,

15 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,

20 di(Ar-)alkyl, Het or Het-alkyl ;
-A-B- independently is a bivalent radical of formula
-E-CR =CR - (a-1);
_CR*=CR"-E- @2);
8 8 8 8
-CR =CR -CR =CR - (@3);

25 wherein



-5 Rs each independently is hydrogen, halo, hydroxy, alkyl or alkyloxy ; E
is a bivalent radical of formula -0-, -S or -NR7- wherein R7 is defined
as above wO0330@0E3 i ndependently is a bival ent radical of PComPot/8318@a s - CR
s =CR -CR =CRs- (b-1) ; -N-CR s-CR s 3CRs- (b-2) ; s s s -CR =N-CR =CR -
(b-3) ; s -CR =CRs-N=CRs- (b-4) ; 10 -CRB=CRs-CRB=N- (b-5) ; wherein Rs
is defined as above ; R3 i s hydrogen, hal o, hydroxy, alkyl, alkyloxy, Ar,
Ar-al kyl, di (Ar-)al kR', Heh ifdepei@intiglik hlydioghd hat, hyaiamgamylaf kyl , anino,

al kyl am no, Ar-amino, Het-amino, 15 alkylcarbonylanmino, Ar-car bonyl am no,
Het - car bonyl am no, aﬂ%ﬂxﬁm nocar bonyl am no, Ar-am nocar bonyl am no, Het -

oxyalkyl an no - RS i & et odeE a4 1 R S Bel® mmy form

a bival ent radical ofdeﬁggdrgglagove M CR9=CR10- (c-1) ; -CR10=CR9-M (c-2) ;
M CROR8- CR10R8- (c-3) OR8- CRORs- M (c-4) ; 25 -CRs=N-NR7- (c-5) ;
- NR7- NSCRBC-De - Gjdependeiity ;scaﬁgvﬂaltoadml.of(f@nmma

-CR*=CR’-CR"=CR’- (b-1);

N=CR’-CR*=CR’- (b-2);

-CR*=N-CR’=CR'- (©-3);

-CR*=CR’-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);



- CR8R8- CROR8- CR10R8-M (c-8) ; -M CR1OR8-CR9Rs-CR8R8- (c-9) ; 30

- CRBR8- CRs=N- NR7- (C-10); -NR7-N=CR8-CR8R8- (c-11) ; WD 03/044023

PCT/ EPO2/WB18044025- wherein R7 and R8 are defined as abov@®CT/EHRO2/13R80

i ndependent|y are hydrogen, alkyl, halg. haloalkyl ; or RO and R10 toget her
may forma bivalent radical of fornmula 5 -CR8=CR8-CR8=CR8- ; and Mis a

bi val ent radical of formula -CH2-, -0-, -S- or -NR7- wherein R7 is defined
as above. In thewlereimewor k of this application, ‘Ar is a honocycle sel ected

fromthe group na henyl each optionally substituted with
1, 2 or 3 subst%@ﬁto% gg@hﬂ%d%g@ql Ftuent independently selected fromthe
group of hydroxyg® Raqo11n&ép€ﬁ&nlﬁhkﬁ@drog@mﬂpyl B8 amaldlkydli al kyl ami no, al kyl,

hal oal kyl , al kyl oxy, hal 03 I y, carbox al k | oxycar bonyl

ami nocar bonyl and nono-ord¥ add&?ﬁygﬁmrﬁw b@mhlvalmtéal%@@él@fﬁomma is a

napht hyl or phenyl, eacg: Qp ﬁ[: pggb Qﬁ&l tuted with 1 substituent, each
substi ttuent 15 i ndepen &1 B romthe group of halo or aI kyl. In

the framework ofythis qg?‘b}v%?ehh%ﬂma'ﬁ{foﬁﬁulé (CRIOCYELS ol heRerQgsher’sel ect ed

fromthe group of pyrro razo , 1mdazofy uranyl, thienyl,
oxazol yl, isoxazolyl, 13ﬂﬂhkdhghhnwsothlazolyl pyr|d|nyl pyrlnldlnyl,
pyrazi nyl and pyridazinyl; or a bicyclic 20 heterocycle selected fromthe
group of quinolinyl qui noxal i nyl, indolyl, benzimdazolyl, benzoxazolyl,

benzi soxazp| yk fral%%ﬁé &Y 1A% Q Fﬁ(ﬁoatl@&')%‘@ thin@é%ﬂwkelect&pmﬁftwg%mb ofind

benzot hi enyl ; each nonocyc d bicyclic terocycle may optionally be
subst i tut echpbthyhandiplizonl, aammpnailmbstlmﬂqslmlﬁky 2 cal3kﬁ\ylbstt§‘#ené‘~1» R§¢hoxy .

hi s appl | ey iaipndelY st AN oo R iR 1R, Ll by 0T o
radi cal hayhig, hoa6 ok dﬁﬂkﬁalﬁﬁibbﬂﬁylélhﬂﬁakyl, glkyiosy shaboatityllexys edrboxatled
alkyloxycarbonyl, aminocarbonyl and mono- or dialkylaminocarbonyl. Preferably, Ar
is a naphthyl or phenyl, each optionally substituted with 1 substituent, each substituent
15  independently selected from the group of halo or alkyl.

~ 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.



hydr ocar bon radical having from3 to 6 carbon atons ; or is a a cyclic
saturated hydrocarbon radical having from3 to 6 carbon atons attached to
a strai ghwowms/opwanched 30 saturated hydrocarbon radi cal h&eirmpot/tase 1 to 6
carbon atons ; wherein each carbon atgm can be optionally substituted with
hal o, hydroxy, al kyloxy or oxo. Preferably, alkyl is nmethyl, ethyl or

cycl ohexyl net hyl . WO 03/ 044023 PCT/ EP02/ 13180 -7 In the framework of this
appl i cat i ol thtfrhmewsrkeofsbissipplicatinn, hekl ie ¢ tselbtituenisal¢ntedyfrom gheogrous plior o,
chloro, brgno and iodo and ,hal oal ,S,a straight, or -branch sat ur at ed
hydr ocar boH"$*8«fi %P%ﬁ%@dﬂ?mﬁﬁ?ag‘ykﬁﬁﬁ%” Qranghed s %al%?d% sat ur at ed
hydr ocar bopydrs@shdndadi@\HaRthelffi 3o & @arbok aloBRrbr ategBkc sathielee hipdoegbed nor e
carbonatons” are 5 substituted with one or nore halo-atons. Preferably, halo

is fluoro wdicehhaying fierd 3 tpOefaghoalstoms, Whktsitl Rf OrjI8ore CRPBYPHEBIChy | . A

referred qr.ou f _.compounds ar . [ o Formula (1),
Phe. *phir neibatieeR e PN BoB-S RS PrfOHRR R 1Ak &) BolPpdgll T 2 {1
st er eocher plefadtly, halddlidys eEiflueroh@tliys. t her eof and the N-oxide form thereof,

in which -A-B- is a bivalent radical of forrmula (a-1) or (a-3), wherein E
is a bivalent radical of fornula -0, -S or -NR7- wherein R7 is hydrogen,

R8 is hydr G| i t i cal of | - fnd b-2) |
wher oi R A EOe duplof BBt Sithode B0 FBun act GRS Fotindh) (9704 P
- CH2- CH2- pharmédduGthlly debephalde heid ogbasepdditiops@fsehered, dwmpaerciismishllFor nul a

) are thpse conpounds agccqrdi .fq Fornul ),. £he pharmaceuti call
gcz:ept ab| elsqpERC Mg@éec&@& El?%ﬁ%§g]ﬁ3%ﬂt{ﬁ?§l&eggfl,ﬁl\%’m8ﬁ st greochemucial ly Y
i someric ok id PeivaRht @8Rt SiFoh@X (A8 dra-m),MREERTE is abiviling Fadibabel N are

both 1. 20 Another group of preferred conpounds of Fornula (I) are those

conpounds #gmAladidgS- bo JRRY vhedeilR) s hieogpnaRPdsdidgen) L@-Tadcepivalehe aci d
or base addition salts thereof, the  stereochem czﬂalﬁy, I SONEeric toin}s
t her eof an&adigabofforRpla&b+ldpribreberein R s fpdrogergnd, Yois afjvalent gadical o

i ndependen%Ar%ugr_@ﬁbyg_@gze_aﬂz%gﬁszﬁ; al kyl, Het or Het-alkyl. 25

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



Yet anot her group of preferred conmpounds of Fornula (1) are those conpounds
according to Formula (1), the pharnmaceutically acceptable acid or base
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t hereof an Xi de ormt are nost preferred. 20 T

phar maceut hyhbden. accept abl e acid addition salts are defined to corrprl se the
therapeutically active non-toxic acid addition salt fornms which the
conpounds according to Fornula (1) are able to form Said acid addition

salts £an RROYBIMRAY, Aée compound 3-[2-[4-(11,12-dihydro-6 H-benzimidazo[2,1-

b][3]benzazepin-6-yl)-2-(phenylmethyl)-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.



treating the base formof the conpounds according to Fornula (1) with
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acid, malonic acid, succinic acid, maleic acid, fumaric acid, malic acid,
tartaric aflietompotmdsacemidihg torBotada i cémainmeasidic prtinameydlsoors ¢ aci d, 30
benzenesul foni c .aci d, .p-tol uenesul fonic aci.d, cycl.am c id .salicyclic
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lithium spginiibasesleds e btnzAREA O meydi chzh@ingnhypihide salad, tusd saltsh

organi ¢ bases, e.g._ the benzathine, N-nethyl-D-glucam ne, hybram ne salts,
and sal ts with emingriicisls, seriegamplegreiaigapd &/sHiegi ni ne and | ysine. Conver sel y,
said acid or base addition salt forns can be converted into the free forns
10 by treatnent with an appropriate base or acid. The termaddition salt as
used in t heofvesoBverik acifl of bass addifibn st fooms ahisbe corvprtédsiat thhéree Soimsat es

whi ch t he conpounds according tq Formula (1) as well as the salts thereof,
are alfl e BYOTFYRRRL va %FQPg?@g’aé‘?‘ér,acf‘ﬁr exanpl e, hydrates and

al cohol ates. 15 Anong the acid addition salts, the conmpound 3-[2-[4- (|

|, 12-di hydr o- 6H benzi m dazo[ 2, 1-b] [ 3] benzazepi n-6-yl)-2-(phenyl methyl)- 1
- pi peri di rilid tewt hgdition 2lt asOsedinrie ework of this application also comprises the

i mdo[1,2-a] benzipd | - 4( 10H) . E)-2- i ; t
(1 1), i mcitedieng vanes BecpEarusharcrng ok s Bype RERpE AL Saldndol e 21 ©
conpound. Zfk Babih CBLEH solvi@led, FatxanproUndatcannd blocholdd. (2a, 4/3) (A)]
enantionmer, the (B)[(2a, 4P)(A)] enantionmer and a m xture thereof, of the

conpoukds 3-[2-[4-(11, 12-di hydr o- 6H benzi m dazo[ 2, 1- b]

[ 3] benzazegj nz S i ZaddRRSE MRl Wpound 3-[2-[4-(11,12-dihydro-6H-
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.
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said douhibldodd. Streocratiealiydadrhatid formeof the tanpsurs of Rempdadpareds of

Formula (1) are 10 obvjously intended to be enhraced within the scope of
this i Hverfbvipuslypsiendssita e@ﬁ%”??@ﬁé‘ﬂ&‘?‘h‘ﬁ"ﬁ F@W&E@BﬁfI}VSﬂg?n'Men t wo
stereogeni ¢ centers of known absolute configuration are present in a

nol ecule, an R or S descriptor is assigned (based on Cahn-Ingol d-Prel og
sequence rkdlieyingCARmoinenelsture cortyentéuhs ctihensiwocssereegenia satersoidkapwpence

center. Th onfiguratjon of the .second ster | rdiSindi cat ed
using rel 3}5&\9@ C&%‘%‘r‘ria QIS prgent mﬁmﬁqe%l?e’ fﬁﬁp&%ns‘iﬁ%?ﬁ@ﬁ}egg S%@&ehiregdsg?mys
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sane chirality and [R *, S*] indicates centers of unlike chirality. For

exanpl & | feferénse conterst TheopBewatiompi e secend stersogenip gentaig AiRAEdRstigan s
cpeci 1 cd SENERhchBESAEOR SRR, ekt 2t R GRN SRR EL bty £ 20 P
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Bng ? |m OEa\ét;eTl epéct] © ol \é\eﬁ%ﬂrgglg glé%l%nq% y ifﬁjées l[o?éets){--}l&rﬁf;eirlea/ c}%{ra\{\%grﬁeri i tﬁehe ra
molecule has an S configuration and the second center is R, the stereo descriptor would
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.



ring system The position of the highest priority substituent on the other
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or "p", if it is on the other side of the nmean plane determ ned by the
ring system Wen the bond at ¢ is a single bond, conpounds of Fornula (I)
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enantioneric fornms o e conmpounds of Formula (1) involves liquid
chr omat ogr fopiny ofithe egmaowtsis of Formauls (B tinvelres JiqpidabeomBagraphytnsang a chiral

stereochem cal ly i,so i.c_for al so.he derived frogm,the. correspondi ng
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materi al s, ghRlcembphOadihg BaretshedcBamidan isdERHE Foris@T gdpriaCdtAniing Pr ef er abl y
if a specific stereoisoner is desired, said compound w ||l be synthesized

by st er eospeteripiscprauidedthat thefregstiep apwns Bercospaeisiealiye tRretezably ifja specific

advant ageo . . ng i I I I . td e ] Sonme of
t he conpou% Se&g?ﬁ%&?ﬁaﬁ%ﬁﬁa&@éﬁ%éﬂ)a g(ﬁ%)@fgg&tﬂnléhg&r&é@alﬁ%ﬁgé%n%h@g?m Such
forms al t hefystbparatione Xjhksecmethyds will abhrEgéduslyleamphdyostenfiomanitadlypuee | nt ended
to be included vvith'in the scope of the present invention. For instance,
conpouhds HYATUBZMARTRIS |) 20 wherein R5 is H may exist in their
correspondi ng tautoneric form The invention also conprises derivative
conpounds (usually called "pro-drugs") of the pharnmacol ogi cal Ig/-acti ve

13

conpounds 8emeptithagompourds of Fommia O magtalsolexist i Weig tantieneninform. Such

forms although not explicitly indicated in the above formula are intended to be included

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.



vivo to yield the conpounds according to the invention. Pro-drugs are
usual ly (but not 25 always) of |ower potency at the target receptor than
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- CONRYRZ, wherein RY is H 10 Cl1_6al kyl, ph | or benzyl and RZ is -COH,
H, Cl_6al kyl, phenyl or benzyl. ounds accorgiog to the invention having

an am no group may be deriyati sed]jw t a keto@e o0 an al dehyde such as

formal dehyde to forma NhnéLﬁp%  Thi s bage \Wi | hydrol yze with first
order kinetics in aqueous olution. |15 The compounds according to Formul a
(1) can generally be prepared by a succession’ steps, each of which is

known to the skilled person. The preparation of said conpounds is
di sclosed in a co-pending application, which is included herein by

reference. 20 Apart far heir u for redugj he .| CP. ot he,conpounds
accor di ng 4®idetdgipupspgle WOUWe%ﬁU%%WEEaTﬁQS@gF -SSR E{olsﬁljs[’ef ul for the
treat ngnt ©f s n%fheﬁsh_%%@ﬂz@?addllkz BNOHH2E, arelicsll phkrgi GaRaed, in particul ar

for imunonodulation in a mamal, for the suppression of hypersensitivity
and/or inflammatory reactions, for the treatnent and prevention of

Compounds according to the invention having an amino group may 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



25 allergic diseases such as rhinitis, urticaria, asthma, anaphylaxis and
the likeand for the treatnent of gastrointestinal conditions such as

ul cers, dyemapsi0a3 various reflux indications and the |iPET/EPAZ1II8VENt i ON
is therefor also concerned with the usg_of an histam ne receptor

ant agoni st according to Fornmula (1) and derivatives thereof for the

manuf acture of a medi canent for inmmunonodul ation in a mamal, for the
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(1CP), in pdwttiec aspact eftheinvertionds raqmovide fer 4 revpaserioebisamine d} andiog) | y

| evated | d f] | . | sehaen
caused by BratheRppdPTbaR PR B BT iR R REARRE bR 1CPC °
H2- r ecept oICEY) @@t isantdevagdd 0P, indredin paititnhm meeitalyckltvavelChrandairse t he

bl ood pressure. 10 Accordi&g to the_ inventign, tgf hiastam ne M’L and/ or
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accor di ng &&algtgééggklg, b hisdmi O EN0 m}:d/égﬁfedé&gped!r ant3PSHiQs a6 8ot &Rt OF

ant agoni st's, screte and Tim't oup of medications readily
recogni zedmimmtihexéntl Jowér diirhibethedyodhpressanei ne Hl-r ecept or ant agoni sts are
commnlgﬁ used for inmmunonodul ation in a mamal and for the suppression of
hyperséhsitivity and/or inflanmatory reactions. In particular, the

hi stam ne K'Lcohﬁﬁgrgt @6 1 RRhAR ThShistamiRal RGnAfhr HL R ftheariigduRtsAke either
|

acrivastine, a mazi ne, antazoline, astem zole, azatadine, 20 azel astine,
br onpheni r compoendsand derivatéves dhareifrosading ¢o Fermudd 43 of rowrielistaming Bl
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descar boet haX REadnizbdne thedgxchl or pheni ram ne,  di menhydri nat e,
di met hi ndene, di net hot hi azi ne, di phenhydram ne, di phenyl pyrali ne,

doxyl am ne, ebastine, efletirizine, epinastine, fexofenadine, hydroxyzine,

ketotifen, ap. | QVRCARARE .H'i'ﬁece:pwr%f.ag&ﬁ&s a%%hﬁﬁérﬂfuséﬁqui tazine,

met hdi | azi ne,; "manserin, m zolastl ng,
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



ni aprazi ne, noberastine, norastem zol e, oxatom de, oxonenmazi ne,
phenbenzam ne, pheniram ne, picunmast, pronethazine, pyrilam ne,

t enel ast iWe,030&0tEnadi ne, trineprazine, tripelennam ne aRd¢TEPOPLIIBI di ne,
derivatives thereof and m xtures of amy two or nore of the foregoing. 30
Hi t hert oo, histam ne H2-receptor antagonists are comonly used for manal s
suffering fromcertain gastrointestinal conditions such as ul cers,
dyspepsi a,fromtliequisup effranikidineudinetidinefsmatiding, mézatidive, tidtidipa zolasiudiae,, t he

hi st am ne 4%12- recept or .ant agoni st .is sel ected }1\%{%/ 044023 PCT/ EPO2/ 13180
_14 from t9eEVHHES fhegof paghiytaies of any tWa TRYTE O FgHBIEANRe, ni zat i di ne,
tiotidine, zolantidine, derivatives thereof and m xtures of any two or
more of the foregoing. Al so, histam ne receptor antagoni sts may exhibit
bot h hi st ahfseihistaine sqvdptor am@g@istenepeshibdhotdosrminiad sadgr Hsuch as
ritanserine or the conpounds according.to For

phar maceutFERIqrFggUY tagﬁYl > 58§ Sor?[a%%l © 9 F%ﬁo%na %agco%nﬁligg é%]f:?m%ufluae

st er eocheniyg #el phainsREMIdaly hedefRbldrRIES bashigditien ddtts herede, ther m t her eof .

Wil e all conpounds show a narked depression of the I1CP,_the follow ng
conmpounds Stqgoqliamé‘fablé@ﬁnﬁﬁémltb@e@%ﬂﬁéb"eNT%ld&fOWFlielr"é’fef fect on the

| onering of the blood pressure : ketotifen, chlorcyclizine, pronethazine,
pyril am ne, diphenyl hydram ne, chlorpheniram ne and zolantadine. In vitro
st udi es cawhlie all s@dpdunde siadviatrarltddalepiestiambithe #0P abo fillbiwiag témrpaundef t he

present 15 conpounds usi ng approptiate receptor nodelli tudies. In vivo
st udi €4 cé??vﬁge%b%ﬂwflégéﬁ%gﬁ‘éﬁrg’? dtle piipct gR 10‘3(8’9?%/?‘{{96@?0 PEeS5M&s ent
conmpounds. ' : : hAhE Iy lidantifd, Aymehylhpdrafmsbel for traumatic
brain inj ul%?&?%;’gg%é&ﬁ%%gé’qrﬁfﬁ%y- m)%gll) v{/as gglve%,o%gd and used to test the
conpounds chdaphatimagiteandirelap@dinevent i on (K. Engel borghs et al., Tenporal

changes in intracranial pressure in a nodified experinental nodel of
cl osed head injury, J. Neurosurg. 89: 796-806, 1998 ; K. van Ros' sem et

al ., Brai npo%ygendict & tRhised texpalatd Mo hittantiho setednea detivijywiithe pdsent Exp.
Med. Biol. 471: 209-215, 1999 ; K. Engel borghs et al., Inpaired

aut or elgul aganameunds usgngrapprapriats reepter rQdellingudissper i ment al  nodel  of
traumatic brain injury, J. 25 Neurotrauma, 17(8): 667-677, 2000). In one
study intracranial hypertensi on was

In vivo studies can be used to evaluate the biological activity of the present compounds.

To this extent, a clinically relevant rat model for traumatic brain injury (Closed Head
Injury-model) 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



i nduced by a cortical cold lesion in rabbits. The histam ne receptor

ant agoni st according to the invention, including the conpounds according
t o For nulaso(Bp44e3l t he currently known hi stam ne Hl-, H2- Pem@EPHII0 30
receptor antagonists may be fornul atedjsnto various pharmaceutical forns
for admnistration purposes. As appropriate conpositions there may be
cited all conpositions usually enployed for system cally adm ni stering
drugs. To gmapand, ditienalhiaraddition salt firme anthe ertiveoingredient lnicsmbimgdin i on, an

effecti ve ampunt pof. t he rticul ar 03/ 044023 PCT/ EPO2/ 13180 -15
 Comoung. HEBE AR WA e frsRewiely feRibE barel WHeR sTeTrL e A i s
combi ned | wideivraﬁletry&ifgomepéﬂaﬁ@ oM the fenPOepepastidd dairty foreeaptiakiiencarri er,

which carrier may take a W de variety of fornms depending on the form of
pr epar at i ohhege pharerhcewicabehmnosisionsae $1rab1m@g@1tpwaﬁwmeefgtm cwitablenBosi t i ons
are desjrabl e in unitary dos fo ' 15 partl , for

adm ni sgt ra??@‘ﬁul%rr a rlagmg%ﬁstgé;m%gfaélmdé;Egi%ﬂ%e%x?%%lﬁ Pjglr:ﬁonl:oﬁ?)?ee%(ééﬁ@%’g? in

preparing pidfarfiphe sérthpeyittonsin erablosdgs figm, by of thenyuabphdrinacasioalmedia
pharmaceuti cal nedia rra)ﬁl@ge enpl oyed such as, for exa , ter, glycols,

1 mpl e, wa
oil's, al comay ke smaloyrd sydhias, fopexameple, vsde ghycelsAils) #lgehol %ﬂéb%ﬁ%ﬁt indhe such
as suspensij : Y I n oLitit:1.00S. id
carriers Stagﬁﬁggxsa}s’{@.ﬁéﬁée? f%ﬁ%ﬁ%ugﬁgﬁg%k %ﬁorﬁi f‘;’lﬁu nt él,%ﬁsh r?lggﬁ% g&i bi nders,
10 di si nt egpatidnegoraglid carriarsdutthas dtakleesi sugatre kadse diddenoivbeicants, irdess,

capsul es and. tablets. Because. of their se in admnistrati tabl ets and
capsul &5 r@ﬁﬁnéegﬁ{ngtaﬁfé‘ltﬁrﬁ%‘ft%e g&@&hﬁiﬁgﬁ%ﬁa}%wg?md%@%gc@p@ﬁstm8? Sin which
case sol i dpphatd'BERsit b4&Rlin S@hhisthiofifbletd BN Sipshiés RIPRIsOMIRe mb&r par ent er al
conpositions, the carrier will usually conprise sterile water, at least in

| arge par t advahiegesus ordlosaga gnis dorarstis whidy cass solisl Rharmaesentiehl egristsiaudi | i ty,
ey be | nCll%Jvﬁlcslfngel: N 1%%%(? bI-"oer' pérge“‘é}ald%gz a%iggns?ﬁl%%?er vﬂﬁ}if%@ygrﬂﬁgkﬁgee din

whi ch the ¢34 ses i'ne’s on; “glucose so a mxture

of saline aafle vatercadeass il luige @hrt, thon@csthd iegredizpR N exnpiayo aldso be
prepared in _which case, apd;ho riate liquid carriers, suspendi ng, agents and
the |'i ke neguliltyemay &y depludeds Beqiahle selatonss ©r Amples BRAPHPERAFALT ons whi ch
are I nt end%ﬁich%@&rﬁ%\éﬁ{éﬁﬁ saﬁﬁ'@&ﬁbﬁ'on?%fu@[ﬁ& sog?ioﬁ%‘?iarﬁif?tuk (%gagné adn
preparations. It s especially advantaggous to fornulate the aforenmentioned
phar maceut gloedse solmipos Ijéatatde suspensidns deyade Heqrepdral inedseh aise admi ni st rati on
and uni for gi‘);}rgprgte lqc(l)uslg %gr'riers, 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.



Unit dosage formas used herein refers to physically discrete units
suitable as unitary 25 dosages, each unit containing a predeterm ned
quantity WD 0ao#402®& i ngredi ent calculated to produce the @®€IIRPO213180
therapeutic effect in association withighe required pharnmaceutical
carrier. Exanples of such unit dosage %orms are tablets (including scored
or coated tablets), capsules, pills, powder packets, wafers, suppositories,
i nj ectabl e solutions or suspensions and the |ike, and segregated nultiples

t her eof . st .30 [ef rably, -for ease of quick admnistration - the
af orenent i ' eutical conposition is fornulated as an injectable

or perfusaple solution,or suspensjon., The .f ol Low ng e i.:lustrate the
present ingtme&?%%lﬂ%‘@‘e BE?GR eIS{e phegpicaleo ré{i%l%ra\?% %éﬁ ggéﬁ%%érhé

PCT/ EPO2/ 131 atorégf.z) tHeXdRE WaS Bt SXpebitalf d&eEn&h Mpakdsaseseheabsol ut e
stereochem cal configuration of the stereogenic, 5 carbon aton(s) therein

was not  exgiereqcemically ysomesrisrfam adichiwesihigdeolaigd issdesigpated apy AopEP cal | y

i soneric formwhigh [ [ ed . [ gLy, he second
ae e i RO o WERoudhher BHRLAR h ot sRREL RS, ciigdpfol

conf i gur at HeWever, ol YeT ands B tdsorAéricfothmd Bih besmambignobidy whareeterided by a

unanbi guously characterized by a,£ person skilled i.n the r#, usi ng

art - known pestonsiiled in fhesat, upige agkappn &etheds sychas, fiexpmple; £gAY For exanpl e,
for the co&paf#ggn pyrim do[ 1, 2- a] benzi m dazol -4(1011)-one, 3 - [2- [4- (11,
12-di hydro-6 enzimdazo [2, 1 -b] [3]benzazepin-6-yl)-2-(phenyl methyl)-1-
pi peridinyl] ethyl] -2,10-dinethyl, the 8 possible stereochem cal isoneric

. : 3
fOrme are b i ot 1 conspouad pyfimtdo[1,3-albnzimddsbl- 4 dtnSont s (2PF N 4 123
(11,12-dihydro-6 H-benzimidazo[2,1-b][3]benzazepin-6-yl)-2-(phenylmethyl)-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)]




2 CS-forms 2a,4a)(A) (A[(2a,4a)(A] (B)[(2a,4a)(A)] 2a,4a)(B)
(A)[(2a,4a)(B)] (B)[(2a,4a)(B)] TRANS-forms 2a,4f3)(A) (A[(2a,4(3)(A)]
(B) [ (2a, 4vB)03my4023 2a, 4f3) (B) (A)[(2a,4fi)(B)] (B) [(2a, 4PBY(EB)3/13A8)

03/ 044023 PCT/ EP02/ 13180 -17 Herei nabgye and hereinafter, "DVF" is defined
as N,N di methyl formam de, "DIPE" is defined as diisopropyl ether, "THF" is
defined as tetrahydrofurane, "MBK" is defined as nethyl isobutyl ketone,
"DIPA" is defined as diisopropylanmne. 5 A Preparation of the internediate
conpounds Exanple Al a) Preparation of internediate 1 N O 10 Use dry

gl asswar e Heteinibavared béreipatie SRYHE iR gefnediap AeMyipeibfnommide nPEPE a8 (0. 35
mol) in ZTQII\%FE%&S(JIE %o%%ﬂn%? )<TeELi) qUBSRedStsitéfBGddfuram) QUBRENs &fideldow.

BuLi , xane ) was added drqpwi se.and the mi xture was
stirred atsnpgiolisbutybetoren DIRASES definsd agfiisopropylamine.

1, 2- bi §(phenyl met hyl ) - 4- pi peri di none (0.35 nmol) in THF was 15 added

dropwi se at -25C. The m xture was allowed to warmto roomtenperature, then

stirred at,r omtenpc%r at.u1re 0 .etrni htO a(psd deconposed with water. The

or gani ¢ s#m% ara %%ous concentrate was extracted with
CH2C12. TE organ':!c | ayer was separated, dried (MgSO4), filtered and the
sol vent ated. The residue was purified by colum chromat ography

over sili caPogardtieh o€ntermE@Ha@1P/ CH3OH 97.5/2.5).
coll ected and the sol vent was evaporated. Yielding: g} of 4-

10
Use dry glassware. A mixture of (methoxymethyl)triphenylphosphoniumchloride (0.35
mol) in THF p.a.(mol. sieves) (2 1) was stirred at -50°C under N flow. 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




(et hoxynet hyl ene) - 1, 2- bi s( phenyl met hyl ) pi peri di ne enantioneric m xture
(intermediate 1) (100%9. N O b) Preparation of internmediate 2 A m xture of
i nt er mediWOD®3044083 35 nol ) in THF (500m ) was stirred till PCOMPOBIBSRS

di ssolution. H2O (900m ) and then HCO _pg.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

wi th CH2Cla, | & 80RA 3bE®Iuchf: iCRUCOMITOR 97/3) I TRy ed and
the sol ve ﬁ?“”’é&é’%@’%ﬁ’éﬁ@"‘-‘? AN S 3 Rl ﬁﬁa/ 13180

1.044
- 18 puri f iREde BCtagIsake eﬂk@ﬁ?ﬁ%ﬂlﬁﬁﬂf}eﬁf\/‘@% ?flap‘?ré‘fdgée?‘% PC12/ CH3OH
97/3). Th eois@ﬁé@lﬁlemgt)imp@eﬁmmafb@kmeeﬁ}elé eanttiontteicnikien(inteasedistafdr at ed.
Yi el di ng: %%31 of 1,2- bis(phenyl nethyl)-4-piperidi necarboxal dehyde
enanti qmer\ i xture (intermediate 2) (79%. 5 c) Preparation of
intermediate 3 N( I \ N OHA nixture of DI PA (0.33 in THE p. a.
(previously dried on nol. sieves) (21) was stirred at under N2 fl ow.

BuLi, 2. 5“4)*1%%@@1&1%&%@@@&3"35 added dropwi se. Th ure was stirred
at -78C fo m n. sofution of 1-(2-phenylethyl)

sénzi mi dazol e 10
(0.276 nol ) in THE was added dropw se. The m xture was stirred at -78C for

1 hour. A solution of internediate 2 (O, e
dropwi se. The mixture was stirred at -7 rl to warm
to roomtenperature, stirred at room te ture~NQv i en

deconposed with water. The organi c solvent was evapor at e aqueous
concentrate was extracted with CH2C12. The organic | ayero 15 separ at ed,
dried (MgS™), filtered and the sol vent was evaporated. The residue was
purified by col um chromatography over silica gel (eluent~CH2C12/ CH3CH
95/5 to O

A mixture of DIPA (0.33 mol) in THF p.a. (previously dried on mol. sieves) (21) was
stirred at -78°C under N, flow. BuLi, 2.5M/hexane (0.276 mol) was added dropwise.
The mixture was stitred at -78°C for 15 min. A solution of 1-(2-phenylethyl)-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
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



90/10). The pure fractions were collected and the sol vent was evapor at ed.
Yielding: 113g of c

-[ 1, 2- bi swpheatydopet hyl ) - 4- pi peri di nyl ] -1-(2- phenyl et hyl ) - PEIB®PoZiIBdazol e-
2-met hanol (internediate 3)(799%. 20 03/ 044023 PCT/ EP02/ 13180 -19- d)
Preparation of internediate 4 N i W%a4m(ﬁ]/\mxuneof|MeHmmaue
3(0.22 nol) in trifluoronethanesulfonlc acid (750nmL) was stirred at 110C
for 7 hours. The m xture was cool ed, poured out on ice, alkalized with

NaOH 50% and extracted mnth .CH2C12. The organic er was separated, dried
(MySO4) , f ) Rrepasgdion :datednt was evapor at § he residue was
crystallized from 5 CH3CN The m xture was fi
the filtrate was purified separately by col um
gel (eluent: CH2C12/CH3OH 98.5/1.5 to 95/5). Fo
collected and their solvents were evaporated. The
crystallized from CH3CN. The precipitates were fil
Yi el ding: 16g of fraction 1 [(2a,

4(3) (A ]-6-[1, 2-bi s(phenyl net hyl ) - 4- pi peri di nyl ]
2-di hydr o- 6H benzi m dazo [2,1-b] [3] benzazep
19.5 g of fraction 2 [(2a, 4(3)(B)]-6- [1,2-

bi s(phenyl met hyl ) -4-piperidinyl]-11,1 dlhxdro-f
benzazepine (17.8%, 8.66 g fraction 3 [K PXA

4a) (A) ] - 6- Almignké of dbemebiart hY0.22 4ol) in trifluoromethanesulfonic acid (750ml) was

o pert oy LT 6 e ARl bl R Ta atd an
4a) ( !3) ] - 6- NAOPE 3% @mrl'nextgalctedtvhyh CH4Clpi Prerarghinggy lajerasi@patitey odrtede H-

PN N N A NS OpeliGlt PEATAE SOhER ik Hiflorafd THeRRANR WL el R 2 0 0
hydr ogehat 8GN Tls@@wrvrﬁs@fmerm flhe P@P’@lt&fs%l@ 11§f)ﬁ13§ted’*’%§d3t“§1ﬂ9 t. After

upt ake of afaiel?y b¥mnt dh€orBRo SRR} ek sM@é géll(bﬁléxﬁte(iI—Esz/(&'{&@H besflidtrate

Vv r he r r
nas evapo at &59 5) oue} pu(;"eS ggﬁﬁ)n\é\%reccdl%cteé ancf t%elr solvents were evaporated. The

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,



from CH3CN. The precipitate was filtered off and dried. Yielding: 11.66g of
[ (2a, WD 03/044023 PCT/ EPO2/ 13180 -20

413) (A) 1-W0,03240ehydr 0- 6- [ 2- (p' henyl net hyl ) - 4- pi peri di nyl PCEHPOENABIM dazo
[2,1-b] [3]benzazepine (internmediate $)5(94% . Exanple A2 a) Preparation of
internediate 6 / NI N OH5 Use dry g?assware. A m xture of DI PA (0.22
nmol) in THE p.a.(previously dried on nol. sieves) (1400ml) was stirred at
- 70C under, 1 ._(ﬁ%ldlr' 2. | oN ) hivasinAdeah cdrighde and t he

m xt ure Wa%)lf] rl?)gc% at %éééﬁé&f%‘ﬁ?an 112 phen}fﬂjrret hyl )-1H benzi m dazol e
(0.185 ml‘&:bbﬁ%@?%@eﬁlﬂ?(ﬁﬂl@%@%aﬁé@/ opwi se at -70C and the mixture
was stirred at -7QC for 1 hour. Internediate 2 (0.185 nol) dissolved in THE
10 was ad 1 i se at -70C. The mixture was stirred at -70C for 1 hour,
then brougifreshfnof ierdmid enperature, stirred at terrperature
overni ght and deconposed wth H20 The organic sol ve gas evaporated. The
aqueous concentrate was extracted with CH2Cl2. The~orgahi c | ayer was

separated, dried (MgSO4), filtered and the sol vent| was d. The
resi due was purified by colum chromat oggaphy 15nove cel uent :
CH2CAl 2/ CH3OH 95/5). The pure fractions we ¢ol | dct ed| and [t he yjent was

evaporated. Yielding: 91g of internedi ate~&(98% .~k ‘ i off of
intermediate 7\ N/ N- NA mxture of intermediate 6 (0. 1§ in
trifluoronethanesul fonic acid (700m) was stirred at 120C undeg R fl ow
for 18 hours. The m xture was cool ed, poured out on 20 ice, & zed with
NaCH 50% and extracted with CH2O 2. The organic | ayer was WD O 4023

PCT! EPO2/ 15380y aalwsPALALRSe o HIF (M0 in TH J £4ACENY BAGI SPhiENt vas

evapor dt ed. & Fesl due was )

sieves) (1400ml) was stirred at -70°C under N, flow. BuLi 2.5M (0.185 mol) was
added dropwise and the mixture was stirred at -70°C for 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



purified by col um chromatography over silica gel (eluent:
CH2C12/ (CH3OH/ NH3) 99/1). The pure fractions were collected and the
sol vent W&© 08Mapo3 at ed. Yielding: 40g of internediate 7 @CEMPO2/B18parati on
of internediate 8 HN WN [(2a, 4p) (A)]loand preparation of internmediate 9 HN
NN cis 6~~" A mxture of internediate 7 (0.081 nol) in nethanol (200ndl)
was hydrogenated at 50C with Pd/C 10% (2g) as a catalyst. After uptake of
H2 (1 equi %&mafehedriéﬂt@ 350, Vidgered dnli g fveat fwaﬁ@dap‘o%e(f Thé FRidRie Was

I gn

evapor ate Thi was puyified,.b over
silica gelplkr@edgﬁtco U oM Wf‘lﬁﬂﬁf eﬂ‘ﬁ% %F@Wgﬁ@?‘&ns wer e

col l ected 9397!1)) ThepiireSRicH 61 Weraoliecesdamdrtiat sdvenyinak dvapgratddr ¥ddldiap: 40gand

12. 59 of r}Iermed [{/gl s isoners) (36%. Fraction 1 was crystallized
from CH3CN m‘?ﬂ’&ed&@ %? %4te was filtered off and dried. Yielding: 4.44g of
internmediate 8 (14% ([ (20c, 4(3)(A)]-racemate. WO 03/044023

PCT/ EPO2/ 13180 -22- Exanple A3 a) Preparation of rmediate 10 OH ~/ON
N a ONAmxture of DIPA (0.1pol) in THE (100m stirred under N2
flow. The @iBreny pidntemegdagic o - 70C and Buli , Jtiexane (40nml) was
added portionw se. The tenperature was all owed to reach -30C, while
stirring for 10 mn. The m xture was HN

[Qo,4B)A)]

and preparation of intermediate 9 ‘

NZ N

o

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.



5 cooled to -70C. A solution of 1 -(phenylethyl)- 1 H benzim dazole
(0.1nol) in THE (50nl) was added dropwi se at this tenperature and the

m xture WO 0soi4oeed for 2h at -70C. Ethyl 4-fornyl-1-pi p@ecrdirazcasboxyl at e
(0.1nol ) was added dropwi se and the mnbxture was stirred for 30 mn at
-70C. The m xture was allowed to reach room tenperature and stirring was
continued for 30 mn. The m xture was deconposed with 10 water, then
evapor at edExaiyge A8si due was stirred in water, and this m xture was

extracted wgh CHRCI2. (DG HLYFPI ¢ | ayer was separated, dried, tered and
t he sol venﬁ—g%ﬂvmﬁmﬁ&%h‘é. resi due was purified by colu

chromat ography over silica gel (eluent : CH2Cl2/ CH3CH 98/ 2). pure
fractions were collected and the solvent was evaporated. Yieldiing : 38g of
et hyl 4-[ hydroxy[ 1- (2- phenyl et hyl ) - 1H benzi m dazol -2 15
yl ] met hyl ] - 1- pi peri di necar boxyl ate (internedi ate 10).
internediate 11 ONI / ON A nmixture of inpernndi-z
Mh02 (15g) in CH2Cl12 (150ml) was stirred over
M102 was filtered off over dicalite. The reactigon was perfor
time with identical quantities. The m xture was stirred 20 ovgrnight. Vh02
was filtered off over dicalite. The filtrate was evaporated. Yielding :

i por | di near B PEPEE (B ih THEE OB S, e T T b0 - 23
c) Prepar aW%?PO&ﬁ% tp n?(éom Byld, @L.gf\/ghex,a%@ ﬁ\é\g@ waps ?ddﬁlg PTG ﬁ‘%f

i nt er medi ategnpblat(r® wAd A116WéJ toasachHBOSC, A Gtirr{i2Sol ) O wes. $he mixdrefrars 1Ch  at
50C. The SEL&lth ke, WA Si-(phBSERR) HeodtBiniabddié Y Rehit N

2- pr opano

b)o'ﬁ’re aration of

€

(50ml) was added dropwise at this temperature and the mixture was stirred for 2h at
-70°C. Ethyl 4-formyl-1-piperidinecarboxylate (0.1mol) was added dropwise and the
mixture was stirred for 30 min 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).



5 cooled and the resulting precipitate was filtered off and dried. A sanple
(1 g) was recrystallized fromethanol. The crystals were filtered off and
dried. YiwbDdBog2D. 59 of [1 -(2-phenylethyl)-1 H benzim aaz@EPo21318(

(4- pi peridinyl)nmet hanone di hydrobrom de;. (i nternediate 12) (np. 261.9C). d)
Preparation of internediate 13 | p_-- N. HN U 10 Trifl uoronet hanesul fonic
acid (150nmL) was stirred under N2 flow. Internediate 12 (0.1npol) was added
portionwi se and the resulting reaction mxture was stirred for 20h at 100C
(N2 flow). The reaction mxture was cool ed, poured out iuto ice (1lkg) and
the resulting m xture was neutralized with NaOH 50% e stirring and
cool i ng. TiPsepamatvhWwrentwaredxd racted with CH2Cl2. Pre ation resulted.
The organic layer was 15 separated. The precipitate was |filtered off and
recrystallized from CH3CN. The crystals were filtered
recrystallized again from CH3CN. The crystals werg filtered off and dried.
Yielding: 3.0 g of 11,12-dihydro-6-(4- plmarl 3

benzi m dazo[ 2, 1- b] [ 3] benzazepi ne .trifl uor
separated or gani c liquor was conbi ned with the noth
filtered and the solvent was 20 evaporated. The resi dde g) was di ssol ved
in water/et hanol al kalized with 50% NaCH and extracted with CH2Cl12. The

Coa oo RS ok e 910 BTG e, ST SR R P IARL, 15

and dri ed. at%()%(tdl“hfe@olveﬁﬁw&gsvapormfbd Mﬂsﬂdydwas girfed-ip bpding Akmrypandéne) -

03/ 044023 Bt a3 SrRP BRABAELLR AT A, Wl Slsy i e 14

0 N O N |regystallized from ethanol. The crystals were filtered off and dried. Yielding: 0.5g of

A O

[1-(2-phenylethyl)-1 H-benzimidazol-2-yl] (4-piperidinyl)methanone dihydrobromide
(intermediate 12) (mp. 261.9°C).

d) Preparation of intermediate 13

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).



Use dry gl assware. A m xture of DIPA (1.1 nol) in THE p.a. (previously
dried on nol. sieves) (3000m) was stirred at -78C under N2 flow. BulLi
1.5M i n hWRane44023 05 nol) 5 was added dropw se at -70C aRdTiHPE2/M1%G ur e was
stirred at -70C for 20 mn. 1 (phenyleifyl)- 1H benzim dazole (1 nol)

di ssolved in THE was added dropwi se at - 78C and the m xture was stirred at
-78C for 1 hour. 4-ethyl 1-(1,1-dinethyl)1,4- piperidinedicarboxylate (1.1
nol ) dissolved in THE was added dropwi se at -70C. The m xture was stirred
at -78C f then brought to roomtenperature, stirred at 10 room

t enper at u?%(ﬂélvpg'egﬁr ht and decorrposed with H2O The organic
evapor at ecR)Prepa 1 NOGIALS
| ayer was separat ed dr| ed (MgSM), filtered and the {
evaporated. The resi due was crystallized from CHCN
filtered off and dried. Yielding: 350g of inter
Preparation of internediate 15 N/ -"~) eactlon u
at nrosphere. Met hyl magnesi um chl ori de (0.491p65 l; 8.2 mM, 2.0 MTHF) was
added dropwise to a solution of internediate 14 (0.0150 m)l) in THE (90
m), stirred at roomtenperature. The resulting reaction mxture was

stirred fogeZy, Q%Hs%are\%g@&t&@&]gg’g\ Qtl Jlggeg o A ﬂbiﬁﬁﬂ&dl‘i@&oﬁmor at ed

and the aqueous “concentrate was rac

Th at d
organi ¢ | ag@esMaq0emi) &ns sifred at-d8° Gawnglet Ne flow Bukt 1.5 %%‘g)l@ ég 037 r egl due
<(1| 6 921 V\fl{s x%s\’a'iifdééi bicp@esd a[t070°t@'é?n@ihe ﬁb@ur@lrv@éélsﬁtré@a%wgsform(lgrtzlgrled of f and

rie i e er
PCT/ EPO2/ 1 e"hl% nzjmidagqle,d m el gﬁS‘g?"g‘f %ﬂ%’&? 3‘?3‘{58%101’1@“1\?% M xtur e
of i nt er neTicatadihe m&tﬁﬁﬁﬁasrmh)sd a1n78‘?0 fdr d droomet-¢thylds(ll, f-dmethyddidt (29 )
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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%).



water. This m xture was al kalized with K2C03. The aqueous | ayer was
extracted wwth 5 CH2O 2. The separated organic | ayer was dried, filtered
and t he swbwef#40eyaporated. The residue was purified by PREMPOLEIR0 col umMm
chronat ography over silica gel (eluentjs. CH2CA 2/ (CH3OH NH3) 90/ 10). The
pure fractions were collected and the solvent was evaporated. Yielding: 2
g of internediate 16 (79% . 10 Exanple AS a) Preparation of internediate 17
KN N O 1IN 10 Reaction under N2 at nosphere. 1 si um chl ori de (0.0440
nol) was added to, a solution of inter 400 nmol) in THE (200
m), stirredrenaralion ol Itgmedialg Il e, The relsul A ¢tion m xture was
stirred for one hour. Water was added. The organic splvent was evaporated

organic layer was dried, filtered and the sol yent Nevaporated. This residue
was conbi ned wi th anal ogously obtai ned naterJ and the whole (20 g) was
crystallized from CH3CN. The precipitate tered off and dried.
Yielding: 20 g of internediate 17 (98% . W / 044023 PCT/ EP02/ 13180 - 26
b) Preparation of internediate 18 HN N N A i xture of internediate 17
(0.0360 nol) in trifluoronethanesul fonic acid (120 mM) was stirred for 24

hour s, goi / : : i Fag! was poured
out it o viaty e aterh Qb8 b BOPF R it R b P e
wi th CH2C1was stiyeed et haustataperanemperaljies: Thereaghiqnogixtyre |Waérpéafe§r%rt 10

519} Ve?}] S %H@E@hfsgﬁfg;mré' kxﬁs algtﬁiiigdamﬂalﬁz@oy%alahﬁetm@l 1afyelgmﬂﬁfabteqfvﬁm er efj

of f, en i short open col unm 0 a ver si e

(el ents | bk Frasbam ey Sintey e e e rage: Snetereoltrd a8 a and
t he sol veniesidas way pynifiedttgckhoiiopbnl colgmnThrongptagraphyt@ensiticagd (d8ert789%) . (np.
270.70) locﬁ’z‘é‘f;‘}ibﬁﬁﬁﬂ\ﬁ){g) %rOﬁ%?rﬁ{e' p%]e ﬂgctio'ﬂg Wefé%'ll@ét@d 44 the solvent was

evaporated. Yielding: 2 g of intermediate 16 (79%).

10  Example AS

a) Preparation of intermediate 17
>|/O\“/N 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%).



o0 N A mxture of 1-(2-phenyl ethenyl)-1 H benzim dazole (0.04nol) in THE (I
O0OmM) was stirred under N2 flow and cooled to -70C. BuLi, 2.5 M hexane

(0. O4nol )wWaas/oaeed dropwi se at -70C and stirring was comRCirmpe1¥1ier 30 min
at -70C. A solution of 4-ethyl 26-

1- (1,1 -di nethyl ethyl)-1, 4- pi peri di nedi car boxyl ate (0.04nol) in THE was
added 15 dropwi se and the m xture was stirred for |h at -70C. The

t enper at ur g) PRSaAlibiP¥EMidBedifgagh roomteg | the m xture was
deconposed wth water, then extracted w separated organic

| ayer was dried (MgSO4), filtered and the™s por at ed. The
resi due was purified by colum chromat ography ov
CH2C12/ CH3CN 97/ 3 upgrading to 94/6). Two fragti
20 sol vent was evaporated. The second fractio
from DI PE/CH3CN. The crystals were filteregd=ef{f/ and dried. Yielding: 7.Qy
of (1,1- dinethylethyl) ‘
(2)-4-[[1-(2-phenyl et henyl ) - 1H benzi m dazo | ] car bonyl ] - 1-

pi peri di necar poxyl ate (419 internediate .19). (rap. 155.8C 03/ 044023
PCT/ EP02/ 1@1@@&@9?1%34@21&%@039@0& thEﬁH%‘BF‘%f}@B%EfQ’@C 1 ({0 Rl I A
m Xt ure of wafktereedr a4 GodrS, dothg RSN torrodmitéhperningc The tcaattordm(kBRNL) was

ti d f 1/ 2 hour. at t t . i d
out inio ares Rofel Al in® 8O ThETIRAREM! uall1R ERSIOA30% Sl phizg pour ©
di et hyl et hatith£ridbCly. iThe sepdras¢tiorganic laygywes dried, filtered and the solvent

Z2)-[1-{2- 1.t = = D} it-di : anone 5
([ . gy Ry dag g, enh o e
Pr epar at i o5t OReRice Ry chapBatographrovasilica geldelyeat: nge{(@%h%/%l ) 20
(0. 0276M01po/16Y. Gha phfd F4fiohslwerd Roildétdd andQhd Solvent Jvavagaposdtéd. naeldfngt 11 hour

at 150C (”E'o%}nterme%iaﬁéa?sp{fs%.(%?‘iﬁ%c‘ﬁ’as deconposed in a mxture

]

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

10  Example A6
a) Preparation of intermedijate 19

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)



of ice, water and NaOH 50% The m xture was extracted w th dichl oronet hane
and the 10 organic |ayer was separated, dried, filtered and evaporated. The
resi due (WO3gp448as purified on a glass filter over silic&CyaPIy/ed1sent :
CH2A 2/ (CH3OH/ NH3) 90/10). The pure fpactions were collected and the

sol vent was evaporated. The residue was converted into the
(E)-2-butenedioic acid salt (2:3) in ethanol. The salt was filtered off and

dried. Vi E%f&%&dorﬁofqﬂteﬂﬁediate 20 _

6- (4- pi perTdirnyl'i dene)-6H benzim dazo[ 2, 1- b] [ 3] benzazepiAae 15

but enedi oate (2:3) (13.49% (intermediate 21) ~(np.| 229/4C) Exanple A7 0 N
OH a) Preparation of internediate 22 N W ] reNaf

2-am ne-| H benzi m dazol e (0. 04nol), 3-acetyl di hydro-2(3 anone (0.53
nol ) and 4-net hyl benzenesulfonic acid (4 g) in xylene\{93Qms was stirred
and 20 refluxed overnight and then cooled. The precipitate was filtered
of f and st Armiatire af Ronedioenip) (0.043mohien frtporeaseticrpd( 3 0ps baasstitredfar

preci pi t at eoWagr tirbdB " &ApQhiure. 18E k@BHdTMWELRHL48043 JEH ERRRy B8O - 28
CH3OH, filtered off ndﬁirl e

3+ (2 hydr oXeRRgPats et vre-dd% ﬁ%ﬁg@% %igfi’j‘fffé‘ﬂ‘i B dist Vigling ' 88,08

(inter med:c @Z)e[lZZ-)phe@lethény’ﬂ—EHadeﬁtihﬂdhaizoI-z-iyl]t(érpiljmﬁlidai}é)ni’e%hdnoﬁ}-l I NN1 5A
m xt ure_of .i.pt er nedi a 2.(0.Q2 o 0.03 in DMF (70
My ved stifEhacs at%@g‘.)z(%%w %aged@je(bﬂ@%s{%ﬁ’%\%%séédéed d?gp\)/vi Lo e

m xture was stirred at 50C for 4 hours and cool ed. The sol vent was

evapor at edc) ﬂ@ﬁag{itﬁﬁf SuBeBSdiatRoh | €d in CH3OH. 8 precipitate was filtered
of f and drTed.” The residue was purified by over silica gel (eluent:
CH2C12/ (CH3OH/ NH3) 97/3). Two pure fractions ‘
solvents were evaporated. Yielding: 2.08 g of g

NN\
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



3-(2-hydroxyethyl)-2,10-di methyl -pyrimdo [ 1,2-a]benzimn dazol -4(10H)-one
(intermediate 23). O ¢ Preparation of internmediate 24 NCI N N A m xture

of

I nt er re@icae028 (0.02 nol) and SOC12 (0.06 nol)
stirred and refluxed for 4 hours and thgn cooled. H20 was added. The
m xture was alkalized wth K2C03 and separated into its |ayers. The
aqueous | ayer was extracted wth CH2C12. The conbi ned organic | ayer was

dried (MySE4)oHf fild6) 68 aANErt D &iSIainge N 4 VIS -@UFRRLGEAG)-ITheiyesi due was

crystallized, from

| CN. The p itate was, filtered off and dried.
Yi el di ng: mrKHldg[l@%gﬂ%FﬁZétm@a?la‘{(g& 9@@“9@“?5%%2 023 PCT/ EP02/ 13180
B. Preparation of the final
ClIIN O

B-[(2a,4R)(A)l and preparation of conmpound 2 1 N O N.

A-[(2a,4R)(A)l Table 1 : 2 R RX~IN3/ \ NN Cg Phys.data and

nr.

Rl R X stereochem s

10

15

20

b) Preparation of intermediate 23

O

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
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
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.

i n CHCPBT(EP02/md130 was

nr.

15

-20-
conpounds Exanple B 1 Preparation of conpound 1

Ex.



9 Bl 2-benzyl C H3 -CH2-CH2- [(2a,4a)(B)] ¢ | H3 O S~/ N CH3 10 B |

2-benzyl | 1 | -CH2-CH2- [(2a, 4a)(B)] O WD 03/044023 PCT/ EP02/ 13180

Rl R- X~ WO 03844423 Co. Phys.data and nr. Ex. nr. R R X sPerapotieates CH3

11 Bl 2-benzyl H3 -CH2-CH2- [(2a,4a)(B)d; M /NI C.HzQ(1:2) 0 12 B 1
2-benzyl H3C - CH2- CH2- [(2a,4a)(B)] CLT-;1 CH3 0 CH3 - CH2- CH2-
[(2a,4(3)(B)] 13 B | 2-benzyl | 11X3 (~Cy 0 CH3 14 Bl H\ N /N cH3
- CH2-

2- 8 Preparation of the final compounds

Example B1
Preparation of compound 1

sae ot .

B-[aAB)(A)] l N
| g
N N
\qji/\
g )
N
(o] ‘ =

N="

and preparation of compound 2

-30- 2

N
AL ABYAY @/
Table1:
2 R!
R—X\N/\ 3
NN\
Co. Phys.data and
nr. | Ex.or. | R! R X stereochemistry
9 Bl | 2-benzyl s -CH,-CHp- | [(2a,4a)(B)]
N _N_ _CHg
T
N
s N _CH
10 | Bl |2-benzyl i | © | -CHyCHy |[Qada)®)]
N
0




CH3 15 B |

st ereochen s
1 2-benzyl

2- benzyl
(2:3) 0 CH3 16 Bl 2-benzyl
B | 2-berw@lo34423 N CH3 - CH2- CH2-
PCT/ EPO2/ 13180 )4
18 Bl 2-nmethyl C H3 -CH2-CH2 cycl ohexy CH3
[ (2a, ézla)R](\l\B) ]
- CH2- CH2- [(2a, 4a)( B)R]_X\ILI/I\/3

- CH2- CH2-

\' N/N cH3 -CH2- CH2-

[(2a, 4[i)(A)];
N /N CH3 - CH2- CH2-
[ B(2a, 4() (B)]

(E)-
[A(2a, 4(y.) (B)]

0 WO 03/ ¢¢207182/13180
-31- R-XI~ N3 NN CogpPliys.data and

nr. Ex. nr.
\WW% YINO F 19 B
Il \ N /JNCI H3 0 20 B 1 2-benzyl C

Co. Phys.data and
nr. | Ex.aor. | R! R X stereochemistry
CH
11| Bl |2-benzyl U -CHy-CHy- | [(2a,42)®));
\( g ,
| H,0(1:2)
N
(o]
HaC
12 | Bl | 2-benzyl \W -CH-CH- | [(22,4a)(B)]
NYN | CHg
N
CH ©
13 | BI |2-benzyl I n on | CHxCHr |[Cadp)®)]
[ I z
jl;\j(
(0]
CH3
14| Bl |H L -CH,-CH,-
Ty
N
CH ©
15| Bl |2-benzyl 10 W on | CH=CHr |[CaspA)); B)
©j‘\|/ | 2-butenedioate
" 2:3)
CH °
16 | Bl | 2-benzyl 'La . on -CH,-CH,- | [AQ22,40)(B)]
[ ji 7
j;\j[
CH ©
17 | Bl | 2-benzyl rlf " on -CH,-CHy- | [B(2a,40)(B)]
4
OO
(o]

2- but enedi oat e
NO CH3 17




0 21 B1 2-benzyl Ci -CH2-CH2- [(2a,4a)(B)] CH3 \\%IYN O 22 B | 2-benzyl
F1 -CH2-CH2- [(2a,4a)(B)] I~\ NYI'\ /NCH3 \ NO 23 Bl 2-benzyl H3c"o
-CH2- CH2-wp(0i2a442) (B)] | \ N /'N ( CH3 \% N O WO 03/ 044C23/HPCY1HRO2/ 13180
-32- 2 RXIl N3\ NN Co. Phys.datagnd nr. Ex. nr. R R X stereochen s
CH3 24 Bl 2-benzyl -CH2-CH2- [(2a,4(y)(B)] H3C Nyl'" /NCH3 \N OCH3 25
Bl 2-benzyl H3c N N cH3 -CI—|2-1CI—|2- [(2a,4a)(B)] ) H3C O

2

R
N
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)]

N\I/N I CHs
N
(o]
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)]




CH3 26 Bl

O CH3 27 Bl 2-benzyl |

- CH2- CH2-Wp(02m440¢X) (B)] 28 Bl 2-benzyl O CH3 \\% YN OPODEPSZ/04023
PCT/ EP02/ 13180 -33- 2 R RXI~I N./_ 3%/ \ NN Co. Phys.data and nr. Ex.
nr. R R X stereochems 29 Bl 2-benzyl H3c~0~~~e, -CH2-CH2- [(2a,4a)(B)]
NN NCH3 YINO 30 B1 2-benzy] CH3
2 R
R—X\N /\/ ,
N=" N
Co. Phys.data and
nr. | Ex.nor. | R! R X stereochemistry
CH
24 | B1 |2-benzyl ) -CH,-CH,- | [(2a,40)(B)]
H3C
N CH,
X
oL X
CHs
25 B1 | 2-benzyl e N IL - -CHz-‘CHz- [(2a,40)(B)]
oy
HiC
CHs; ©
26 Bl | 2-benzyl -CH,-CH,- | [(22,40)(B)];
H,0(1:1)
HaC
N N CH,
Pag
CH °
27 | Bl | 2-benzyl /3 -CHy-CH- | [(28,40)(B)]
N A CH,
Crrx
CH3
28 | Bl | 2-benzyl -CHp-CH,- | [(2a,40)(B)]
7
N CHa
NS
oYX

2- benzyl

- CH2- CH2-
- CH2- CH2-

[(2a, 4a) (B)];
[(2a, 4a) (B)]

H20( 1: 1)

H3C N\ /N |
NINV /NCH3 YIN O CH3

CH3 YIN




CH3 - CH2- CH2-
- CH2- CH2-

[(2a, 4a) (A)]

[ (2a, 4a) (B) ]

| ~~~N\ /N

| O N(CH3)2 31 B

~ N yCH3 NO O 32 Bl 2-benzyl
[ (2a, 4a) (BP]o3/0HBCD CH3 O 33 Bl 2-benzyl
\% N O WD 03/044023 PCT/ EPO2/ 13180

HO - CH2- CH2-

1 2-benzyl
- CH2- CH2-

and nr. Ex. nr. R RIx stereochems 34 Bl 2-benzyl -CH2-CH2-
[(2a,4a)(B)]; .H2O(1:1) ONONNW /NCH3 N 0 35 B 1 2-benzyl H3c~
- - - . 2 .
Crp- CH2- [ (2a, 40) (R 130 |
& |
Co. Phys.data and
nr. | Bx.or. | R! R X stereochemistry
HsC. (0]
20 | Bl |2benzyl | 07 T -CHy-CHy- | [(2a,40)(B)]
N N GHg
T ]
N
o]
CH, ‘
30 | Bl |2-benzyl L o -CH,-CH,- | [(2a,40)(A)]
Z 3
CLXYx
(0]
N(CH3),
31 Bl | 2-benzyl H -CH,-CHy- | [(22,400(B)]
NYN CHg
XX
o (o]
32 | Bl |2-benzyl -CH,-CH,- | [(22,40)(B)]
H3C/\O
N\l/N l CHj
N
(0]
33 | Bl | 2-benzyl Ho” _CH,-CHy- | [(2,40)(B)]
N N CHs
[ I 4
\I:fj[l
(0]

[ (22C2EPOB)3180 C
-343. R -XI~ N.~ 3 NN Co. Phys.data

O

H3



H20( 1: 1)

PCT/ EPO2/ 13180
X stereochem s

N O 36 Bl 2-benzyl
/N CH3 NI/ O 37 B 1 2-benzyl
Bl 2- benzwD 03/QHD2CH2 -
HO - CH2- CH2- [(2a,4a)(B)];

[ (2a, 4a) (B)];
H20( 1: 1)

NH2 - CH2- CH2-
HO - CH2- CH2-

[ (2a, 4a) (B)];
[(2a, 4a) (B)]
H3 0 dyy I

C

O.H20(1:1) NMW
| H3 \% N 0 38

CH3 0 @d13%08B1318 benzyl

3 O1YN 0 WD 03/044023

-35- 2 R RX" N3 NN Co. Phys.data and nr. Ex. nr. R R
NH2
2 R
R——X\N A,
N= N
Co. Phys.data and
nr. | Ex.or. | R R X stereochemistry
34 Bl | 2-benzyl -CHy-CH,- | [(2a,4c)(B)];
H,0(1:1)
(o] N (0]
N\|/N I CHj;
N
o (o]
35 | Bl |2benzyl | W > 0T -CH-CHy- | [(2a,40)(B)];
N N CHs
©/_\|/\gi H;0(1:1)
N
NH. ©
36 Bl | 2-benzyl ’ -CH-CHz- | [(22,40)(B)];
© H0(1:1)
N N CHs
D
N
HO. ©
37 | Bl |2bemzyl | 7 07 CH,-CH,- | [(2a,400)(B)]
N N CHy
R
N
H; 0. °
38 | Bl |2benzyt | Y 7O | CHeCHy | (ada)®);
0 N CHs
@w\qji H,0(1:1)
N
OH ©
39 Bl | 2-benzyl Ho -CH,-CHy- | [(22,40)(B)];
H,0(1:1)
N\KN | CHj
N
O



40 BI
- CH2- CH2-

2- benzyl

- CH2- CH2-
[ (2a, 4a) (B) ]

- CH2- CH2-Wp (0244023 ( B) |

' CH2) 2- O( =0;

- CH2- CH2-

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

[ (2a, 4a) (A)]

[ (24, 4a) (B)]
HN CH3 H3
HN NH2 N CH3
| ~~~N'

I

| ~N~N
\%N O 43 B |
I'N 134CH3
O CH3 45 Bl 2-benzyl
[B(2a,4(3)(A)] 0 WO 03/044023 PCT/ EP02/ 13180

N\
C

NCH3 O O41 B

\% N O 42 B

2- benzyl
2-benzyl ~s

2- bergFIEPHBGISAL~0"
O CH3 44 Bl 2-benzyl

\ NY, N CH3
CC NY/ N OH3 - CH2- CH2-
-36- 2 R R X ~N-f 3 NN Co.

tereochem stry

:
Phys. data and nr. Eﬁ*«QL;;Bi R

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)]
Hiw CHs
N N CH3
z
CrXx
N,
0, o} ©
42 | Bl |2-benzyl hd -CH,-CHp- | [(22,40)(B)]
HTW 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




CH3 46 Bl 2- benzyl
fluoroacetate(1l:1)

2- benzyl
2- benzyl

2- benzyl
2- benzyl

N N - CH2- CH2- T¥

\ N/N CH3 - CH2- CH2-
0 cH3 47 Bl 2-benzyl

[ B( 2a, 4R)WB)op/od4023 f| uoroacetate(1l:1) 0 CH3 -CH2- CH2-

\' NY,NCH3 NO 49 B 1 2-bengyl C H3 - CH2- CH2-

NCH3 (-)-[S(R*,R*)] \% 2,3 di hydroxy o butanedi oate

\ N/NCH3-CH2-CH2-1 (

[(2a, 4[i) (A)]

N /N

(1:2)
. HCl (1: 3). H20

[A(2a,4(3)(B)];Tri- /Y

\ N /N H3 - CH2- CH2-

[ ( 2aTAP8)/(3AR]
[(2a,4(3)(A)];
CH3 50 B1

(1:2) 0 51 Bl

| | H3 .H20(1:2) 0 CH3 52 B |

0 WO 03/ 044023 PCT/ EP02/ 13180

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 =
T?!j(
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
[ LNK
o]




2 RL RX~l N3 NN Co. Phys.data and nr. Ex. nr.
Bl 2-benzyl -CH2-CH2- [(2a,4(3)(A)] H3~0O\~N\ NCH3 O O 54 B 1 2-benzyl
- CH2- CH2-wp(03a440¢8) (A)]; (E) H3cObutenedioate (1:1) CH3POTNIPM/1086G5 Bl
2-benzyl CH3 -CH2-CH2- [(2a,4(3)(A)]; 4E) \ M /NI CH3 butenedioate \%N
(1: 1).H20(1:2) 0 CH3 2 Bl 2-benzyl 012 | /N cH3 -CH2-CH2- [A(2a,4(3)(A];
(E; -2-butenedioate (2:3).H20Q(1:1) O0 CH3 1 Bl 2-benzyl \ N /N CH3
-CH2- CH2- [ B(2a, 4(3) (QA)X]\; /(/55‘1 - utenedioate (2:3).H2Q(1:1) 0 S N CH3

N 3

R R X stereochenis 0 53

Co. Phys.data and
nr. | Ex.or. | R R X stereochemistry
0
53 Bl | 2-benzyl Jﬁ -CH-CHz- | [(22,4B)(A)]
‘ H C/\O
3
NYN | CHs
N
o o)
54 B1 | 2-benzyl -CH,-CH,- | [(22,4B)(A)]; (B)--
e o .
butenedioate (1:1)
NYN CHs
[ LNWI
0
55 B1 | 2-benzyl ?Hf* -CH,-CH,- | [(2a,4B)(A)]; (B)-=
NYN | cris butenedioate
N (1:1).H,0(1:2)
oy
2 | Bl |2-benzyl 1w e |CHCH- | [ACa4PAL: E
@j | -2-butenedioate
_ " (2:3).H,0(1:1)
oy
1 | Bl |2-benzyl I n e |CHCH- | [BCaABAL; B)
m | -2-butenedioate
" (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 I n e | CHxCHr | [AQado)(A)]
7
saeq
o)




| "H2- CH2- CH [ (2a, 4a) (B)]

CH3 - CH2- CH2-
-38- 2 RIWB-0X044023 3 \
CH3 58 Bl 2- benzyl
S~/ NCH3 -(CH2)2 59 B 1 2-benzyl L I
CH3 - CH2- CH2-

st ereochem s

2- benzyl
[(2a, 4a) (B)]

[ A(2a, 4a) (A)]

56 Bl

[(2a, 42)(B)]

R—X\N /\/

2-benzyl N LI O CH3 57 B | 2-benzyl
O -T-;: ( 0 WD 03/044023 PCT/ EPO2/ 13180
N~ N Co. Phys.data and nr. Ex. nPCTEPR/1RSK
\ N [3I[§_CHB -CH2-CH2- [B(2a,4a)(A)] 0 CH2)2
(2a,4a)(A)] NOCH 0608B1

04 ,NNN S/NCH -CH2-

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 CHa) Ho)
3 2)2_~(CHz)2
59 B1 | 2-benzyl [ 7 N = | [(2a,40)(A)]
‘ \N( | O)\/\CHE
@]
60 | Bl |2-benzyl CHy CH,-CHp- | [22,40)(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 O;YWI -CH,-CH,-
N
N ° CH
3
153 Bl |H 7N | CH,-CH,-CH | (E)-2-
NN Butenedioate
0 (2:5)




109 Bl 2-benzyl LI 0 S~/ NCH3 152 Bl HIl | | -CH2-CH2- 0 O N CH3 153 B |
H H2- CH2-CH (E)-2- Butenedioate 0 (2:5) WD 03/044023 PCT/ EP02/ 13180 -39-
"Tabl e 2:wWB4B/0446231 a R  RS~-N N3 O N N Phys.data and Ceep/EP2/BIS0nr. R
R5 R4 stereochemistry 61 B2 H -CH=CH-£.62 B2 H -CH2-CH2-S- 63 B2 H
-CH2- CH2- CH2-S- 64 B2 H - CH=CH CH=CH 65 B2 H - CH2- C(CH3) =N- N(CH3) 66 B2 H
-C(CH3) =N- N(CH3) - 67 B2 H -CH=CH- N(CH3)- 68 B2 H -O C(CH3)=CH 69 B2 H

- CH=C( CHB) T MB) - 70 B2 H - CH=C(CH3) - CH=CH 71 B2 H - C(CH3) =CH S

R* N
~

| :

e N ) / :

o}

N="

F N
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(CH3)=N-N(CH3)-

66 B2 H ~C(CH3)=N-N(CHs)-

67 B2 H -CH=CH-N(CHa)-

68 B2 H -O-C(CH3)=CH-

69 B2 H -CH=C(CH;)-N(CHs)-

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- [(20,4B)(B)]

74 B2 2-benzyl ~-CH=CH-S- [a,40)(A)]

75 B2 2-benzyl -CH=CH-S- [Qa,d4a)B)]

76 B2 2-benzyl -CH=CH-S- [(2a,4p)A)]; (E)-2-
butenedioate
(1:2)ethanolate(1:1)

77 B2 oy \ 1 | -cr=cr-s- [a,4a)(A)]

2
78 B2 S\ -CH=CH-S- [0, 4B)(B)]
2




72 B2 H -CH=CH CH=C(CH3) 73 B2 2-benzyl -CH=CH S- [(2a,4(3)(B)] 74 B2
2-benzyl -CH=CHS- [(2a,4a)(A)] 75 B2 2-benzyl -CH=CH S- [(2a,4a)(B)] 76
B2 2- benzybD 030HOCH S- [(2a,4(3)(A)1; (E)-2 butenedi oate PCT/EP02/13180
(1:2)ethanolate(1l:1) 77 B2 HN -CH=CH- . [(2a,4a)(A)] 2 78 B2 HN - CH=CH S-
[(2a,40)(B)] 2 WD 03/044023 PCT/ EP02/ 13180 -40- RA\ N2 /R RS, -"N N\/
s O N N Phys. data and Co . nr. R R5 R4 stereochemstry 79 B2 HN
\ -CH=CH S- [(2a,4a)(B)] 83/5 <benzyl -CH=CH CH=CH [(2a,4a)(B)] 81
B2 2-benzyl -CH=CH CH=CH [(2 ( )(A] 282138 benzyl - CH=CH CH=CH
[(2a,4(3)(B)] 83 B2 2- rrethw/na (2a,4(3)(A)] 84 B2
2
[ (
(1

- met hyl napht hyl -CH=CH S- | (2a,o4( 3)( B) 322~ net hyl napht hyl - CH=CH S-
2a,4a) (B)] 86 B2 2-nethyl napht hyl - CH:CH- \ a,4a)(A];.HO
:1)ethanol ate(1:1) 87 B2 3-nethyl -CH=Ci£ A trans

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)]




88 B2 3-nethyl -CH=CH S- B-trans 89 B2 3-nethyl -CH=CH CH=CH
[(3a,4(3)(B)] 90 B2 3-nethyl-(4- -CH=CH S [(2a,4p)(A)] fluorophenyl) 91
B2 3- nmet WD-0304402CH=CH S- [(2a, 4p)(B)] fluorophenyl) 92 BRTEPAEIII§0 - (4-
-CH=CHS- [(2a,4a)(A] fluorophenyl) g3 B2 3-nmethyl-(4- -CHCH S

[ (2a,4a)(B)] fluorophenyl) 94 B2 3-nethyl -CH=CH CH=CH [(3a,4(3)(A)] 95
B2 2-benzyl -CH:C(CHS)-N(CI—B)- [(2a,4a)(B)] 96 B2 2-benzyl -CH=CH N(CH3) -
[(2a,4a)(B)] 97 B2 2-benzyR CH=C(CH3)- [(2a,4a)(B)] 98 B2 2-benzyl
-CH2- CH2-S- [(2a, 4a)(B)] WD 03/ 044023 PCT/FP024,43180 -41- , INR4A 1Y/ 2 Ri
RS' N Nomi 3 O N N Phys. dat a=a Cofrpwt /7 EX. R R5 R4 stereochemistry
99 B2 2-benzyl -CH2-C(CH3) =N N )- [ (Ra s ) 100 B2 2-benzyl
-CH=C(CH3) -CH=CH [(2a,4a)(B)] 101 B2 2-bentyl -\C(CH3)=CH C(CH3)=CH
[(2a,4a)(B)] 102 B2 2-benzyl -CH=C(d ) - CHze{(l [(2a,4a)(B)] 103 B2

2- benzyl -CH=C(CF3)-CH=C(C1) - [(2a,4a)(B)]% }64' B2 4-nethyl -CH=CH S

/_\ 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 R2

/\ 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 B5 b) -CH,-Phe | -CH=CH-S-



105 B2 2-
[ A(2a, 4a) (B)]

wotlh/ok4w2&| ohex 1 Table 3 :
Phys. data and Conp. nr
- CH=CH CH=CH hydrate (1:1)
- CH=CH CH=CH 112 B5 b)

107 B2

- CH=CH- CH=CH net hyl cycl ohexyl

106 B2 2-benzyl -CH=CH S-
2-benzyl -CH=CH S- [B(2a,4a)(B)] 108 B2 2-
RA'Y RS~ N O N O a PRI/EPO2/N1SN
Ex. nr. R2 R5 Rb_stereochem stry 6 B4 a) -M
110 B4 a) -Me -CH=CH S 111 B4 a) -CH2-Phe

- CH2- Phe -CH=CH-CH=CH 7 B5 b)

- CH2- Phe -CH=CH S WO

03/ 044023 PCT/ EPO2/ 13180 R sN N RS1IN O p a R2 ::rb N~ NcC
Phys. data and Conp. nr R5 R4 ster emstry 113 B4 a) -Phe
-CH=CH S Rs/
/\ Phys.data and
Comp.nr | Ex. or. R’ R’ R? stereochemistry
113 B4 a) -Phe -CH=CH-S-
Table 4:
4
RYN |
R N A/_\B
3 :
=
N
AN
\_/C
/—\ /—\ 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-

-CH=CH S



Table 4: R&A'Y NRS/NNA ON D Phys.data and Co.nr. Ex. nr. RS ABCD
stereochem stry 114 Bl CH-CH CH-CH -CH=CH S- CH=CH CH=CH 120(1:1) (E)-2
ut enedi oawe(03/044023 115 Bl CH=CH S- -CH=CH S- CH=CH CH=CH PRO(FP02)318E) - 2-
utenedi oate(2:3) 116 B 1 CH=CH CH=CH- CH CH=CH N=CH CH=CH 117 B 1

CH=CH S- CH=CH CH=CH N=CH CH=CH 118 CH=CH S- CH=CH N( CH3) -
N=CH- CH=CH 5 WD 03/ 044023 PCT/ EPO2/ 13180 -43- Table 5: RA Nz YI/ | R
R51A Noml ®Bife 4. R2 N ~j YN Phys.data and Co. nr. Ex. nr. RR R2 R5 R4

stereochem‘st‘rT 119 BZ 2- nz H-CH=CHS- cis 3 B2 2-benzyl H -CH=CH S
[(2a,40)(B)] 4 B2 2-benzyl CH S- trRans 120 B2 2-benzyl H
- CH=CH CH=CH- [ (2a, 4(3)(B)

Phys.data and
Co. nr. | Ex. nr. R! stereochemistry

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

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

4 B2 2-benzyl H | -CH=CH-S- trans
120 B2 2-benzyl H | -CH=CH-CH=CH- [(2a,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)




121 B2 2-benzyl H -CH=CH CH=CH [(2a,4[i)(A)] 122 B2 H H - CH2- CH2- CH2- CH2
123 B2 HH -CH2-CH2-CH2-S- 124 B2 H H -CH=CH CH=CH 125 B2 H H - CH2- CH2- S-
126 B2 HWO-80@82) =CH S- 127 B2 H H - CH=C( CH3) - CH=CH 128 PB2/HH02413180

- CH=CH- CH=C(CH3) - 129 B2 H H CH2- C(CH3)&N- N(CH3) - 130 B2 H H - CH=CH N( CH3) -
131 B2 HH -CH=C(CH3)-N(CH3) 132 B2 HH -O C(CH3)=CH E)-2-butenedioate
1:2) 133 B2 HH -C(CH3)=N-N(CH3)- .H2Q(1:1) 134 B2 2-benzyl H

- CH=CH- CH=ge ¢ ( 2(x, 4a@) (B)] 135 B2 2-benzyl H -CH=CH CH=CH [ (2a, 4a)(A)]
136 B2 H H-CHECH S- . etghangdi oate(2:5) .1120 (2:1) WO 03/044023

PCT/ EPO2/ 13180 - 44- Table : R4N RS1 YNI/ N ONN | \ Phys.data and

Co. nr. Ex. nr. RS R4 ster ¢ 5 CH S 137 B3 - CH2-CH2-S- 138
B3 - CH2- CH2- CH2- S-

/—\ 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 :

AN
Nt
/\ 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




139 B3 -CH=CH-CH=CH Table 7: R4\ /INRS~,N N\ ONN I \ Phys.data and
Co. nr. EX. nr. R5 R4 stereochem stry 140 B6 - CH=CH CH=CH 141 B6

- CH2- CH2-wB23844083 B6 - CH=CH S- 142 B6 -CH2-CH2-S 5 WO 03P0Z2472313180

PCT/ EPO2/ 13180 -45- Table 8 : RA\ /INA RSN Noml O NS N | Phys.data
and Co. ntr EX MY R R4 R5 stereochemstry 143 B2 -CH2-CH2- HI N N--I'
-CH3 H 144 BI -CH2-CH2- HH 3 -CH3 145 Bl -CH2- CH2- H H3C/ ~~N - CH3
CH2Q(1: 1) TG Bl - CH2-CH2- H H3CH~ -CH3 150 B | -CH2- CH2- 2-benzyl -NH2

-CH3 [ (2(X, )] 147 B2 -CH2- H -NH2 -CH3 (2)- 2-
R4YN I -
Rs/N : N/\
(o]
Y
NZ N/
Phys.data and
Co. nr | Ex.m Y R! R* R’ stereochemistry
N
143 | B2 |-CH-CH,- |H | x ”/ -CH;
P
HsC O.
144 | Bl |-CH,CH- |H N \/\”/ -CH,
-
145 | Bl |-CH-CH- |H 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)
(@]
148 | B2 CH- |H ] )k -CH,
H
3 \N N/
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.




But enedi oate (1:

3).H20(1:1) O 148 B2 -CH2- H H3Q-1'K/ -CH3 H H 149 B2

-CH2- HO-CH3 N H 151 B2 -CH2- H H3CN' -CH3 . HC1(1:3).HO0O (1:2)

. 2- proparwbase440¢2: 1 5 C. Pharmacol ogi cal exanples C . | ®RCIEPOY13180

determ nation of the histam nic H -anggH2-antagoni st activity. WO 03/044023
PCT/ EP02/ 13180
vitro for radiol
pL epﬁr at i Radiligand resepter kmhdmg studies ererd pmﬁmmﬁ@lravmpéonmdmhaandrb@mbm of, i.e.
t he hi st a ne Hl-

ti ssue usé
hi st am ne Eﬁg
cells fro e

by the tesre®dtor ahapsmm@se@msred&ﬂi@mﬂse@ewnﬂﬁuﬁmsm@edawmme ﬁmn

concentrag%s?n of
pr epar at i oHFBS-
concent r atfhOfgetiRhl &h@xcmeﬂﬁse inhiseed vEdH] Pyivbde Bnhansied at 10 | east 4
orders of magnitutude around the pl C50 val ue, derived fromthe i nhi bition

Trvenmpgmcbnwm@nw%bsa@éma@pg adew (Yl copcenirasionad thefadighigiithe sane

curve.

way as the_..hj st

cells and ‘TII_TLI?%T‘T

| ncubat i onmydkem dad @alﬁhlfsl d@gcel:fﬁ@tmnsmf die @2(ouids, Aisbol&crhmthﬂ@ swooingiatg t o

our

10

15

20

25

%éqcaedaqeapeap Susitleeh PREPRSFHInP tartéf'ﬁ%ef E'CEHVWP‘W

-46 Radi ol igand receptor binding studies were perforned in
i gand binding of the sel ected conpounds using a

eceptor. For t e Hl- tor, t he

ﬁé %unan 5

Beptbr, 191{1% h%tﬁﬂi%@mdblaﬁzﬂ@cew Festhe Bisk@@ha Bl - gui nea pi g
cerebral cortex. Conpetitive inhibition of Pyril am ne

lh%Fé g(g?}g%ﬁ%fgl%lfm? €JT‘S eﬁaag% lngtréldn eta%\?%\éé(]ﬂl%var | ous

B%fh%’%fs ;?a"rati%gt(b $id ¥i. 1§ h‘{%&lsgﬁg '?I?Qbﬁ)ff&e? te :\/l at um

|gan I'n @ concentrati'on of 0O

I nventi on showed a pl C50, val u

least 4 orders of magnitutude around the pIéso value, derlve% 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.

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

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

ability to

reduce ICP.



hi stam ni ¢ Hl-antagoni st activity. Several conmpounds showed a pl C50 val ue
of 6 or nore for histam nic Hl-antagonist activity. These conpounds are

| isted i 'wOabloe0®s Furthernore is observed that a comrer ®CAIHPY2/83480 | abl e
typi cal histam ne Hl-antagonist (di phgnhydram ne) exhibits only a slighty
hi gher hi stam ni c Hl-antagoni st activity as 20 the bul k of the conpounds
according to our invention. Furthernore is shown that the comercially
avai | abl e Fiblaft Rgarissf the(histaiined rend H-witagenistiaqtizity esdepier modelst ani ne
H2-activities in the range of the (noderately high) 1-12-activities of the
conpounds SC&E®YRdi ng to our invention. A selection of the conpounds in

Table 9, including comercially avail able conpounds, was also tested in in
vivo experiments for their 25 ability to reduce |CP_ WD 03/044023

PCT/ EP02/ 13180 - 47 Tabl e@mpaResul ts of thieanipgomisti ng HE2-aptrgonist
H2- ant agoni st actipjity receptor nodel |screepi. Conp. nr agoni st
H2- ant agoni st actjvity activity (@ CpO) (@# 14 7.6 hﬁggé 144 7.0
46 6.9 110 6.9 1| (also tested in vivp) 6. 7pfCH) 6 6.7 23 (bICs) 78 §.7 81
6.7 82 6.7 50 6. 14%% 6.6 87 6 6 —

94 7.0

104 7.0

46 6.9

110 6.9

1 (also tested in vivo) 6.7 6.0

6 6.7

23 6.7

78 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




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. wW0030800314023 PCT/ EP02/13180 -48 Conp.nr HLl-ant ®GIEiP82/13180
H2-antagonist activity activity (plCg) (plC50) 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 30 (also tested in
vivo) 6.1 35 6.1 |56 6.1 Compnr 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)




89 6.1 90 6.1 9 (also tested invivo) 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)

Ci meti di n®0-03844923 Di phenhydranmine 7.2 - (also tested in vIPCOEPHDNS) 044023
PCT/ EP0O2/ 13180 -49- C. 2. In vivo pharggacol ogy C osed Head Injury (CH)
Model A clinically relevant rat nodel @gr traumatic brain injury was used
to test the conpounds according to the invention and the comrercially
avai | abl e Gonpoivodharnsacdlties nodel mimcs several clinical features of

traumatic brain i Jh%ll‘ , i ncreased |CP, decreased cerebral

per f usi on @%&M@ﬁm _ ¢ al terations including diffuse axonal

I njury, neAleeméz{uyf}@femﬁlrét AE] G EaMEa B0 brald BRIy W usedfto &t dieegul ati on of
cerebral blood fl'ow and reduction of brain oxygenatign and was applied for

scr egni g cotpagsiswcedrdingro tevieyentign end Srecommprgaiinaaiable sempewndsn

I ntubat ed,.i.sof Luyrane 10 angesthet | (L5 % i-sQf b urane J ' e of 30

% 02 far?d 7%“%“ )mlgﬁ?sasﬁﬁeér-ale A attia%/ezarﬁg Ssojf(t %“‘ﬁ%{li %)d"bﬁuj ‘st ’eéru g%tgS a%%gﬁdy

posi ti onedcPnddrdadd CeréBulieeflision plessupe | M@Epholvgidlrgions erluding diffdsr

protected with a 9 nmdianeter silicon, disc, was dro ged on th

unpr ot ect e@g@ﬁlmﬂﬂﬁ ReFPRAl MEFIghs apd CRSR m?BalE?ﬁI\SPfS‘B e ect i vel y
severe' an - I ' - 0] : ' i bet ween

bregma an_cf: efeé’ﬁ%g?o %?gﬁ) II-V&}CIan @\g%ﬁ?{é%ﬁoﬁ}}ef%fngs?%a h%dg%%pzﬁgﬁﬁgﬁgﬁggobe

i nserted idiugheitlpECR-kivadring@fieets. Traumabwdshindued ireingutdtedoigeflurare head i nj uri es

Sever alo aapesihoned LLyGr ischgmle g BPYURBHa0 das: sub a0 Priar gEed: o o

Dawley rats (380-400 g) stereotaxically positioned on a table mounted on 4 springs. A

U

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.

15 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

20  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.

25  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

30  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



eval uati on of pharmacol ogical effects immediately after trauma (screening
procedure). Wen survival and recovery from anesthesia was envi saged, the
noder at e Woad/o#4piry 20 node was applied. In pharmacol ogi CEIT/EPOUI18GE,
animals with a pathol ogical |ICP bet n 12.5 and 35 nm Hg were incl uded.
The changes in ICP, nean arteri al | 00 pressure (MABP) and cerebral
perfusion pressure CPP (=MABP- CPP) vvere expressed as percentage of the
initial vahoenahd GrRaBELA eéqlmimmlttwe\aamphtgmlaﬁdmﬂﬁeﬂwwg uprdochdueesthgt t he

conpounds acco gto nt i O 4 treat roups of
3 rats werS%‘l‘l?Bﬂgéjrg%‘&nW‘ 18 aE“é\ Yﬁ’é‘aﬁpgﬁlpgragﬁﬁﬁp%ﬁ?t eag%istﬁ%e Shcogﬁ\?/ig%g Ional
statisti C%&gﬁﬁf r@%ﬁl’cé ﬁﬁl‘%fl?olﬁt ¥ i RS dAAIAD Hat thé@prob@luse chsiskagyent i al

S use

procedur e Sequent i al” nmet hods operate in different stages. At
each st agecceptagrrefepenoé treatingalssusheas mainiie! axhctize, s genels svesaeisies: b e.

Animal s 3 ndo ted t eith Lhe procedure
al | oned tgjl}’f’é‘f?@ylrﬂgvangjb% (@Feﬁn 6‘?311% @3 Weﬂ%% 8%88‘;&: %He'[d :a%eél t’? drug as
active or jgp (&@%teﬂu&m\fﬁabbu@m%l) group of animals in a next stage. G ven
the biological relevant |level of activity that nust be detected, the

expect ed fFahde 1®nRedulis Qf@és‘i&égﬂllﬂg p@cediienegat i ve results was WO 03/ 044023

PCT/ EPO2/ 3186 kKnmown—amnd @A sequent T al i PPpl € grouped] rank
test was U ‘éf’tmﬂ"ﬁﬁree st age bseléugntl al design Wlﬁte arelativel y smal |
nunber of Wﬁd@t each staggpoghowed to be opfuemle Despite the
vari abilit the individual| data, the procedure consistently accepted
ref erence ﬂoaalonnthﬂ% such as rrélﬁﬁl tol as active, |##fiVe% controls were
rej ect ed. i n| ly relevant 4 .v. doses of mangi¢al (3 g over 45 prn)
consi st ent | n}&iﬂ the 1CH (itean reduction abgut 20 % . Table 10
Resul t s of Goﬂq,oaﬁdg@m ng procedy e. Treatnent Delltaeti¥deci sion Conpound 9
-12. 4 acti|v Compound 15 -23| 3 _active Conpound|17.-8.9 active Conpound
30 -9.3 a¢ tqomo Apound 32 -1338 active Conpour&Ctﬂ‘F 14.8 active

Compound 44 -14.8 active

Compound 45 -13.1 active

Compound 47 -12.0 active

CD10% 5.1 not active

CD10%+3H2T 10.0 not active

CD20% 19.1 not active

CD20%+HCl 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.



Compound 45 -13.1 active
CD10%+3H2T 10.0 not active
Manni t ol IWO23/0F402%t i ve
Mannitol 4 -19.3 active
adm ni stered as a bol us of
I nfusion of 0.5 ng/kg/mn for 44 mn;
bolus in 1 nm gHehkewegploypylefciddddeiransobfend. 2 m /nmin for 44 nin; mannitol
given as an infusion of 67 /

of the relati leﬂarﬁaﬂeﬁwééggrp
Deci si on:
PCT/ EPO2/

MRS SRR s

tartaric acidraalt\wEeichMastris nehtlonbd. Manni t ol
separate tests (positive controls).
5 Further studies Table 11 shows the changes in sone rel evant physi ol ogi cal
vari abl es recorded during

Compound 47 -12.0 active
CD20% 19.1 not active
Mannitol 2 -22.1 active
Mannitol 5 -19. active

kg/mn for 45 m n.
ithe over the treatnent

i siie

The

treatnment after

CD

CD20%+HCl

10% 5.1 not active
2.4 not active
Manni t ol 3 PCTAPO2/83180 ve

(1) Experinental
| mg/ kg given in 1 mn,

(2) Delta% average change

t period. 15 (3)
afaYe b8 [ R tve Vo340 4423
ycl odextrin solvent H2T =

severe CH

in rats.

was evaluated 5 tines in
result of each test

was started at 20 mn after severe head 10 injury and invol ved

adm ni st eflunfiesstatbee of 0.5 ng/ kg/ m n during 10 m nutes,
ng/ kg/ m n I ng.,50
vari abl es ’J%E{q ﬂgth)?"é

10

15

20

i n.. Tabl.e

Gepesy

11 :

gomg ge\l,eec\;/hragp ]gh%lssioilongicga(iE kfgr\fa%'i]ets rQM&édochf?ﬁ% cal

treatment after severe CHI in rats. Treatment was started at 20 min after severe head

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)*13.6 (-11.9; -1.5) 0.6 (-5.1; 8.5)
CPP (%) |1.3(-8.0;5.8) | 24.2(0.9; 43.6)* 1.9 (-8.9;0.4) 7.5(-2.4; 15.5)
ETCO, (%) 8.0 (-1.2; 12.9)| -4.4 (-8.9;2.3)* 2.2(-0.8;8.4) 2.4 (-7.8;3.8)
Heart rate(%0) 2.7 (-5.4;3.9) | -9.6 (-21.8; 0.7) t4.1(-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)

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

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)

conpounds
10 foll owed by an
sol vents adm nistered as a 0.4 ni

i's mentioned.
Tr eat nent

followed by 0.1




CH in rats. Solvent Conpound 2 Conpound 1 Racemate (n = 10) (n = 10) (n=
10) (conmp. 1 and conmp.2) (n=10) ICP (% 1.6 (-9.4;11.1) 15.3 (-20.0;
-9.5)* 15W0 0302@2%; -11.5)* -19.1 (-24.9; -10.8)* MABP (®CTAEPIZ(31807; 3.7)
18.8 (-2.0; 31.0)* 3.6 (-11.9; -1.5) Qs (-5.1; 8.5 CPP (% 1.3 (-8.0;
5.8) 24.2 (0.9; 43.6)* 1.9 (-8.9; 0.4) 7.5 (-2.4; 15.5) ETC®2 (% 8.0
(-1.2; 12.9) -4.4 (-8.9; 2.3)* .2 (-0.8; 8.4) 2.4 (-7.8; 3.8) Heart
rate(% 2.Coipdund;1 :3BH{2as 93N - 21. 8 0.7) 4.1 (-11.4; 1.9) 5.6 (-11..7; 0.4).

Resp. rate -1.3; 14.6) 5.3 (-3.3; 13.6) 9.6 (3.0;
14.8) 15 A é@'gﬁ?ﬁ@hﬁﬁ&é L\}/%)@]he ent| re treatnent period, expr e)ssed ag %

change of Ridetniatd (conmp.Ueand chimpLd)s(2ay 48)@0dieaths rac@bRm@xthre)of Cbmpo@'dgrandi cantly
different from sol vent group (p 0. 05, .Dunnett's test) Solvent : 10%
hydr oxypr opyl - bet a- cycl odext ri ne, OfngP‘f "% ¢ acid, NaOH and mannitol in
pyrogens f r B \W@taCtanial frblsme4 ; Oosnol arity 312- 314 nmOsml kg ; conpound 20

concentratjon.2 /m .. . do[ 1. 2-al b J _
3-[2-[4- (1Y -‘3’5{1%%‘?%@@5313%%% ol 2, 2] o enelm dazol~4( 108 -ene.

[ 3] benzazeppp- Gerdbrgl prfgsidnginskuret hyl ) - 1- pi peri di nyl Jethyl]- 2, 10-di et hyl
(E) - 2- but eﬁ%g% aEgng 85433(%} hydrate (1:1) WO 03/044023 PCT/ EPO2/ 13180 -52-
Conmpound 1 & )(A)] Conpound 2: (A)[(2a, 4f3)(A)] Racemate (conp.
1 and conp. 2): (2a 4)3)(A), i.e. the racemc mxture of Conmpound 1 and

Compound 2 5 ICP . Intracranial pressure I\/AB Mean arter bl ood
pressui® Thesignifiesnd isfiast of spmpenshe pp MARE @pé@ﬁprowcﬂ Hh? 10 The

signifi CanEorﬁxEJu%ﬁtis Slert AP AuSsARMOBES ¢ 0.91 YES i SR (Rs eRRWMesk when the
pressure peak is not present and increases in MABP larger than 20 % are not observed
(median MABP increase at the end of the infusion is 9 %, n=6). The 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 is given at a continuous infusion of 0.1 ng/kg.mn. In this case a
bl ood pressure peak is not present and increases in MABP | arger than 20 %
are not oWeesMem23 (nmedi an MABP i ncrease at the end of thePCRfEPe2/03180 s 9 %
n=6). The maxi mal reduction of |CP ats4f.his dose is conparable to the one
observed when the infusion is preceded by 15 the | oadi ng dose' of 5 ng/kg
over 10 min, but the tine required to obtain this effect is |onger

(rmedi an:  30ompanitiverikbertthents withmponigts.ne and dphenhydrani ne on the |1 CP

Ranitidine,was infused for 6 mp at . of . [kalminR.in . rat
CHI - nodel eFé’frtcg’tnp%soinn‘F"Yq R °@ﬁ¥§¥aéghg§§£?%?"ﬁ%§/. \l}eaﬁl?l Rﬁ’glglw{leﬂZT) was
given at thgesitReh@ 8 inflioBaAid nodlt@Mhatifed RisSudy £dése@d0SngRa/thini di ne was

observed to yield a statistically significant |arger reduction in ICP than
in the solfeehdntinees fod digraptipagdyinpregsing feses up 1634/ ? BRI RO for whi ch was

significant at pz0.Ql3 Th t e I I as %

change Sof Wé"‘?’@“r gi%%fgeé:(tf ‘iffrgt% hge?geﬁfg g@h‘%{ dlET ?gﬂf‘trx%sg(%bﬁg%?t tgﬁhﬁ%t&%ﬁgf end of
t he i nf usi Dhg/IdBmNofos | @Mihiteaaid @fpoaedinawhd duds presdur ef Mbmegdasovdd.

D phenhydram ne was infused for 10 mn at a d sg OL 1 rrg{ekglrrin in the rat
CHI - nodel prassves ancdEPwers plpesved &9 érolﬁela‘ﬁr?‘iﬂvﬁ‘iea.a fHPeHeHECEt wer e treat ed.

Di phenhydram ne was observed to yield a 34 %reduction in I CP wthout any
significant effect on the 30 blood pressure. WO 03/044023 PCT/ EP02/ 13180

-53- Conparative experinents with a og nists. For conparison, t

WO
commercially avail abl e -agonj sts.(di rit_.and i pprom di.ne) ..were al so
t est edldy It ﬁ‘faﬁél?eé‘?f%? ?ﬁnﬁmﬁﬁ‘ﬂg’ﬂ %ﬂﬁﬁﬁ’t“gegfé[ga agg(lf)g,}ﬁﬁg‘ieﬁ y%lgg%s Sf)?x}ﬂgﬁecﬁg/ kg/ min
for 10 m ngbesreliyr 16W BRI 1@ Shd RS RAS RO ERT@R HARILY anpsighificarhtegfebour f or
5 inmpromdine. No effect’s were observed. Wen dimaprit was dosed at the
hi gh dose of theblong/tkegswien for 10 minutes, and inproni di ne was doses as a
bolus of 0.5 ngy/kg blood pressure anc |ICP were observed to drop, but
recovered after the treatnment. 10 It was therefor concluded that histam ne

H - and/ or ERpdrReSid With ssthagenillstasaitabid Hilt ad H2-hetagddiect of |owering the ICP
and having 1 n the nmeantine_hard| i

] any significan{ effec t.he bl ood
pressute. Savattepaheanmgreidlly g ki B[ apd dapmtagomstyyvas ‘&hﬁecﬁig)-ra}ﬂtné’&?ﬁi sts
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 - +




15 A nunber of commercially available Hl- and H2-antagoni sts was i nfused
for 10 mn at a dose of 0.5 ng/kg/mn in the rat CH -nodel after

i nflicti yoyawetoes head injury. Solvent (NaCl + H2T) was @CTaPoai3iBhe sane
rate. In each group, 6 rats were treatgd. The results of the behavior of
the ICP and BP in the first 15 mnutes are summarized in Table 12. 20

Table 12: Effect of comrercially available H - and HZ2-antagonists npound
Ef f ect on |IQTEm&dtihect on bl ood.pressure solvent [0--0 Cycl odextrine -
Al'i memazi ne Antazoline -- _- iBronpheniram ne Chlporcyclizine - 0
Chl or pheni[i@agle + WO 037044023 PCT/ EP02/13180( _-54 C emastine --
Cl em zol e Cyprohept adine -- Dinmethindene _ + Di phenhydram' ne -- 0
Di phenyl pyt Hydroxyzime =0 RKetotifgn -- O Loratidine|- +
Ni apr azi ne yprcé%ﬁ‘faglr%ede Pheni|ffam ne Pronethazing™ + Pyrilamne (gee
Figure 5)

Dlmethmdene - +

Diphenhydramine - 0

Diphenylpyraline - -/0

Hydroxyzine - 0

Ketotifen - 0

Loratidine ‘ - +

Niaprazine _— -

Oxatomide - -

Pheniramine — -

Promethazine - ‘ +

Pyrilamine (see Figure 5) | -

Ritanserine — -

Tiotidine - -/0

Zolantidine - 0

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
5 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



Ritanserine Tiotidine -/0 Zolantidine - O O : no effect ; - : decrease ;
-- . strong decrease ; + increase Dose response for conpound 1 Results of
a bl i ndedwowampioes el y random zed study of the effect of aPCO/RPOMN1318G uSi on
of 5 Conpound 1 at different doses (05425, 0.25, 0.5, 1 and 2 ny/kg/ m n)
in the rat CH nodel indicate that during treatnment Conpound 1 invokes a
sust ai ned dose-dependent decrease of ICP (Figure 1). Starting at 1

my/ kg/ mi n eoivd delivwvifig tHeahfiisioa adtighly sighifmbitylosesdependént gffect curlgdrremaiact i on
in ICP than in the sglvent-treated group. In the 10 min WO 03/044023

PCT/ EP02/ 195¢%#1 }%’ffegéri od follow ng the infusion a highly significant
dose-dependent effect on ICP remains present (Figure 2). Effects of
Compound 2, Conpound 1 and Racenmate (Conp and Co on _brain 5

henogl obi nEdenteefi{temspidund 2atempeynieha Qe i G 05 s) #8doy (NI RS)
of the rat, brain. in vivo: aI'Iowst.qluantify non- invasively saturation of
brain RaermSFrFT A G3aCKIEAION A0S PRSI0 NG total brain haenogl obi n
concentration ([HoTot]). The latter is a neasure for cerebral blood 10
volume (CBV). Changes in the redox state of the njtochondrial enzyne

cyt ochr oneNeasinfigred specyrosorpy QR wd thegabbraingm vive sallovs,o Guadty 880 can al so
be nonitor . 2, { gog[ﬂa Comp. 2) d
not have aﬁglaséﬁl}% Isa%%ﬁ&ﬂé‘lﬁ?aé%tha%rg@?%#gﬁﬂ \%ﬁgﬁ?gﬁ%‘ 24 tﬂgag t glr m)rrger a% e °
geid [ /rl{(uryqeatodga)b_in MC%immﬁomt[&Ille@t]J.SFhegAtkaga isa m_eahéurdfmgc&@bmi llqliooil)olt | owed by

. .m.n dyrj mn. conpo 2 induces a snmm u
st at ing%q gaY919m§ ?%‘Wi‘ﬁ‘éﬂgesrlﬁmfctfﬁ%ﬁg?p Og%ﬂl%o%@gfa?%zy%et C%?thé(gfl%d by
conpound 1, HQek@ﬁd@%ﬁHﬂi@a’c&%ssu@ oRPELNGRGM carddlso B nioAgoRAP! | ed dose al |

conpounds do not have an effect on the redox state of CytOx. These results
indicate that in the applied experinental conditions a vasoconstrictive

effect on rebral bl ood vessels,~if pre t o | A1 ssue
oxygenat i 0 ﬁicgmﬁfﬂ‘fm%g Zeg 68%@%%‘%??““? q?fqnfpéncaga %mfh %z%‘% hge?sliag’g(%%&gh%a@?f ects
of Conpoungtrg:t 3k HEFJtPRhén Eilert 2L BLABNhoddrith h&appIpaL 2i.¢.idove of MFusi on at a

dose of 0.1 ng/kg.mn . . . .
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



during 30 mn) at 24 h after noderate trauma were studied using different
anesthetics 25 (isoflurane, chloral hydrate, pentobarbital). Wen

chl or al hywoaB®440400 ng/ kg i.p) is used as anesthetic, |CPPdemPeAsH80t0 75%
of initial value and MABP gradually igy.eases to 110%of initial value
(medi ans, n=6). These effects are conparable with those observed under

i sof | urane anest hesi a. Wen pentobarbital (60 /kg i.p.) is used, Conpound
2 i nducesraamatighiain igury peficatiu Bartitreatescaleo radup I&B apd an ampogat | niti al

val ue at the, en of the, jnfysi.an, where | CP decreases to 64% of
initial vﬁHﬁ’é‘O(‘%e%{é%?}’tbﬁ%Jﬁam#ﬁ@g%meF%@B?‘ﬁ’s‘i ndi cate that the sane pattern

of effects on ICP and MABP are observed under various types of anesthesia.

The fact that the conpound reduces the ICP significantly under
pent obar bikheleffeoteafirppeated applidatipmof Gampound HandQimgnyta PLEVREE &
WO 03/ Q44Q23 P&/({EP&Z/ 13180 -56 traumatic brain injury patients.
Bar bi t dr at uce the ICP and an inportant additional effect can be
obt ai ned widhipdung 160aERAHAQ tinbewith kaininént pepedtf@0agplai e avi drseof 1Conpound

1 and of mannitol on elevated |CP in 5 trauma |z.eg rats.. Co ur&d 1 was
given 2 t mEkeinKUIRg B PR SEHINERbHEC G0 198 phndyetgn, of evaRoiedor 1

ng/ kg/ m nig] ing 10 mn, starting a first tinme 20 mn after induction of
severe hea ‘njury. Mannitol was given i.v. in the sane tinme w ndows as
Conpound IMatni®] das givef i.0.ih He sah@ tghkyloviows aT Fempowrd bht addsewif §.126cei ved

the sol vent (containing 10, % HP-(3-CD, pH 4 only. 1 nfusi it npound
1 resullts g/k.g/%iﬂlercea%tapwlﬁecg@ﬁﬁiSQGF%‘)@?I}"& tied O AZpE ! P@#ﬁf ified
after terrjpation of each infusion period. Blood pressure drops during

Conpound 1 trteatnent but is restored again after this episode. This is in

contrast VinfusichSwitlaGnimpoind I fesults indapié sedactiowe ICRy Figurd DPThiseiat isncr ease
in blood pressure _during eac infusion foll by a decrease in blood
pressure ¥ Fed Sttt foxms BO%%eéﬁlE:H{%W%P%& .BY&%W%}QSWH%{(H%S G@%ﬁ%ound 1-
treated anbémbsum 1ChQAheflibEEIQGEstrb@ Ao hRGRistepRodN ANPES iri contdaktovith pr essur e
and | CP can be observed. In contrast, the mannitol treated animals_  exhibit

more ors | emsnmptet.dhdténduseraigaeting oblFoendnndaerigrse ia hlpod pressueAHriag epttessur e.

-cli-lh :c fS erzgnit n}?lf\%?énﬁﬁgt vrs]f%# b}g DERORL RGGLP Eliegﬁ&e £hdr8G it o RO eatmbrit.

Only in the Compound 1- treated animals a clear dissociation between the changes in

Pplied in

blood pressure and ICP can be observed. In contrast, the mannitol 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



mannitol . Effect of Conpound 1 on cold |esion-induced rise of ICP in
rabbits Cryo-lesions were induced in adult rabbits to obtain a pathol ogi cal
| CP that we odauwesl 25 by tissue oedena. A 8 nmm st ai nl ess PSTAPO2/t80 was

pl aced at predeterm ned coordinates o the exposed skull of deeply

anaest heti sed rabbits and cooled for 10 mn wth liquid nitrogen. One day
| ater the animls were re-anaesthetised and | CP and bl ood pressure

cont i nuoustndsteboamtegbrsd(Bord H)eWhen drugiefusion, is fimaated, bloadpressue i on

iod of 15 mn, d 1 i.nf. 0..m t f 2
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4) was gi VRRnk e ﬁ}lgr%qeeoﬂingaperﬂ%&e of 2 m/min. During infusion of the

Conmpound 1, tRe bl ood pressure drops and al though there is no inmmediate
decr ease iTheseGRsultstindic@p that ghe compoundsredbeastheelCH #lsq ingroggodeyispecisat ed

ani mal s WD Q3/044023. PCT/.EP02/.1318 -5 ; e antagoni sed (Figure
4). \When énPﬁP%Qg]&?OPQI%EWﬁIng%?mb %’%%H%delégﬁfe cones back to the
initial value and a significant ICP reduction is seen that persists during
the entire recordi Qgﬂperi od. These results indicate that the conpound
reduces t HEheleffoctefCompound - and @adCP imaen-fraumatized animals, ot ho| ogi ¢ condi ti ons
different rom cl osed head injury. The effect of Conpound 1 and on ICP in
non-traumatf%ed aninmals. Rats The effect of Compound 2, Conpound 1 and
Racemat e (Tenaffectlofalsnpaimd.2, ZpmpoundPand RécehaBN(camg. CRRI omsp. 2o onddPi n
anaest hetised non-traumat i sgd rats, The conpounds wereng adm nistered i.v.
and t h¥ saldBPoand GRIZ Was trsted dn anagsthetispd nen-yavmptised 19ty e fOmpapids wetg i g
10 m nut es,,.f:0] / }bi i AliFEd: rat 1@ 5 meskid/hfin Wer e
conpar abl e wlﬁ%{e?ﬁglég%%?lg?sﬁgg d?%‘?%?%ﬁ%??%d.ani rralms. 15 Concl usi on
The. r esul tdurmgtl@imiadtes fotlowedrby 0.2 exiz/bglinia during:$ min)s The repulisovere| esi on, and
non- traumatized,anijmls ipdicate,that the co nds are active in various
condi t i ons®® le Wﬁﬁﬁb‘?ﬁﬁﬁﬂtﬂ%ﬁb‘f?ﬁeéﬁwa{iﬂe iafmnrgfgl)% d of application probably
i ncl udes various pathol ogical conditions in which intracranial

hypertension is present.
15 Conclusion

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



20 WO 03/044023 PCT/ EP02/13180 -58 Cains 1. A conpound for use as an

hi stam ne Hl- and/or H2-antagoni st according to the general Formula (lI) 5
R3 AB RWBBAOERS2)mR . a X NCCDbN (CH2). ?__ N (1) RPCO/EROMIITS0 DI the
pharmaceutical Iy acceptable acid or bage addition salts thereof, the
stereochem cally isoneric forms thereof” and the N--oxide formthereof,
wherein : inislor2; 10 nis 0, | or 2 ; a, b, c independently are a
single or a double bond ; X is a covdleimts bond or a. bivalent radical of a
Cl_6al kanedi yl wher ein one or nore -CH2- groups may be optionally repl aced

with -0-, S— - , or NR7- wherein : R7 is hydrogen, alkyl, Ar,
Ar-al kyl, ‘b Lﬁﬂdlﬁﬂ' uge¥d Eﬂ‘s\(ﬁhllﬁwﬂl aﬁd%ﬂ H%—Eé,nta Snid dexbidingabdd |
al kyl oxyal yI oxya 1A am noa nono- di al kyl"am noal kyl, fornyl,

al kyl car bony| gamerabBdriaplla (Inl kyl car bonyl oxyal kyl, al kyl oxycar bonyl :

al kyl oxycar bonyl al kyl, al kyl am nocar bonyl , al kyI ani i nocar bonyl al kyl ,
hydroxy%/tl kyl oxyal kyl , am nocar bonyl, am nocar bonyl al kyl, al kyl oxycar bonyl

or al kyl carbonyl oxyal kyl oxyal kyl ; 20 Y is fval ent Cl-4al kanediyl or
C2_4 alkenediyl radical ; Z isgrN, in which €ase is a double bond and b is
a single bond or N-R7 in V\/mc case ais [ e hond, b is a double bond

and R7 is defined as a ove /o )=
........... =
_(CHZ)n @D

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);



R1l, R2 independently are hydrogen, hydroxy, alkyl, alkyloxy, Ar. Ar-alkyl,

di (Ar-)al kyl, Het or Het-alkyl ; 25 -A-B- independently is a bival ent

radi cal oWofogiomebnr s s -E-CR =CR (a-1) ; WO 03/ 044023 PCPCERPAZ/18880 -59
-CRs =CR 8 -E- (a-2) ; 8888 -CRH%R-CR=CR- (a-3) ; wherein R8 each
i ndependently is hydrogen, halo, hydroxy, alkyl or alkyloxy ; 5 Eis a

bivalent radical of fornmula -0-, -S- or -NR7- wherein R7 is defined as
above; -C D _ppdepr ﬁ@ently is a bival ent ra@ﬁgﬁl of formula 8 CR
=CR8- CRB=CRS8- (Q 1) -hh -CR8=CR8- (b-2) 10 -CR8 N-CR8=CR8- (b-3) ;

- CR8=CR8- thE@H{%CRAIH{ =CRCR8=CR8- CR8=N- (beﬁa)” wherein R8 is defined as
above ; R3 is hydrogen, halo, hydroxy, alkyl, alkyloxy, Ar, Ar-alkyl,
di (Ar- )aIkyI‘Vmﬁ@nor 15 Het-al kyl ; R4 is hydrogen, alkyl, am no,

Fet  car bony! 4 ﬁlé” no@&?f%ﬂiﬁi‘&@%ﬂ@fldg La%ag%g ”M”é%%?yﬁsﬁ%@#' o
Het - amnocar e ggapga f %é%% Yohd A$ or N NGB s Bbfine

Het - oxfalkyl rogen or toge@her may
forma blvaleﬂbbaaglcal of Fornula -N*CRg CRlO (c-1)

-C-D- independently is a bivalent radical of formula

_CR*=CR’-CR’=CR - (b-1) ;
N=CR"-CR"=CR'- (b-2);
10 _CR*-N-CR"*=CR"- (b-3);
_CR*=CR’-N=CR - (b-4) ;
-CR*=CR’-CR =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  -CRRE-CR°R®-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);



-CR10=CR9-M (c-2) ; -MCROR8-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) ;

CRBR8- CRORB-0GRIORB- M (c-8) ; 30 - M CRLOR8- CROR8- CR8R8- ( ®CI)EP)2/13180

- CRBR8- CR8=N- NR7- (C-10); WO 03/ 0440236éj?CT/ EP02/ 13180 -60 NR7N=CR8- CRBR8-
(c-11) ; wherein R7 and R8 are defined as above ; R9, R10 independently
are hydrogen, alkyl, halo, haloalkyl ; 5 or R9 and R10 together may forma
bi val ent r-g NeCRECRER Ul a - CR8=CR8- CR8=CREL); and Mis a bival ent

radi cal of fornmula -CH2-, -0-, -S- or -NR7- wherein R7 is defined as above
; 10 Ar |§W§W%Bnncycle selected fromthe group of naphthyl and phenyl, each

optional | Yo7 54BStkd SdrRddWs bbovk; 2 Oor 3 substituents, each substituent
i ndependent |y selected fromt he group of hy drox¥ hal 0, cyano, nitro,

ani Bo lrmrﬁ?l Ik{br 1nﬂe@b1k<(;;mamamhydrwenyalkylhm1@é1a1@;lk al kyl oxy, hal oal kyl oxy,
car oxy a 9X f nocarh sa | am nocar bonyl
. 15 :30%‘3 I'ioégfhgrtlel% ?ﬁ%@?%ﬂ“ﬁ%(’gim%yof pyrrol yl, e

pyrazolyl iapagdl yhnd furanyl, thlenyl oxazol yl, isoxazolyl, thlazolyl
|soth|azolyl pyrldlnyl pyrlnldlnyl pyra2|nyl and pyrlda2|nyl or a
bi cyclic hdt ds5 adiralent mlicatbmnhulanCH]z}e Ogrdup R’ gertherelni Riyik demmdm@xal i nyl,
i ndol yl', benzi m dazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,
ben2|soth|azd1b9Ye benzofuranyl and benzothienyl ;20 each nonocyclic and
bi cyclic heterocycle may optionally be substituted on a carbon atomwth
hal o, hydroxy, alkyl or alkyloxy ;

10 Ar is a homocycle 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



al kyl is a straight or branched saturated hydrocarbon radical having from1l
to 6 carbon atonms ; or is a cyclic saturated hydrocarbon radi cal having
from 3 tow6 03@stoear bon atons ; or is a a cyclic saturat edPoydPorsiibon

radi cal having from3 to 6 carbon atorzﬁl_attached to a straight or branched
saturated hydrocarbon radical having from1l to 6 carbon atons ; wherein
each carbon atom can be optionally substituted wth hal o, hydroxy,

al kyl oxy or oatoms, vdrdialbne bsmaresesosinatonerre sbkeuteddvitlr om etmeonghelep of
fluoro, chl oro brono and iodo ; haloalkyl is a straight or branched
sat ur at ed hyd‘?%‘%r bon radical having from1l to 6 carbon atons or a cyclic
saturated hydrocarbon radical having from3 to 6 carbon WO 03/044023

PCT/ EPO2/ 13180 -61 atons, wherein one or nore carbonatons. are substituted
wi th one o2. mnéisteatine re&t:pimsant@gonmﬁ amosdiagﬁmalﬁebéabﬁl@ﬁteam@@dh@tst accordi ng

to cl 1, ch d
napht vt or pharpReti e SaletbRarr i L bR B RV e RCTE B (30
subst i t uent l%ﬁ@@ﬂl@!ﬁﬂl&ny ese ﬁ%ﬁﬁeﬁtﬁﬁd@p’éﬁtﬁnﬂy selpcted frbﬁlﬂthe goupalfkilo Het is

pyridinyl, pyrazinyl or indolyl, ])c/‘ﬁ is_met hyI et Q’{

cycl ohexyl met aralkylietds pﬁldmﬂema@w lingakylgalyiHa msHh ﬁ‘fhirlé?r

trifluoroneth e c?&ﬁ i ng to anyone
of clainms 1 télcbo h%%l% c’terol lrge fbno{%‘fo‘?ﬁ)ﬁﬁiléﬁ&hﬁﬁqg‘gl va adi cal of
formula (a-1) or (a-3), wherein E is a bival ent radi cal of formula -0, -S
or -NR7- V\,her ein R7 is hydrogen, dro -D- is bi val ent

r adi cal® of 3§ ofrfHlisiAnEipe ferceRfpr %‘Ha%mSt\ﬂﬁ‘Fé‘F‘@P% Pge Oﬁgﬂf‘r@g]eﬁ? ﬁnd Yis a

bi val ent radi gl i PiMha A-BHE a biv&gthdilal of Formdaliiatt) ol@a—é wirdih 8t am ne

receptor antagoni st according to any one of cI ains 1. to 3 aracterized in
that mand n afLe&R0 radicad of AtmlSIRIS NG JI‘BCENEfenaRz gg@m@ten,aaéw ding to
any one of claims 1 to 4 20 characterized in that R and R2,

h
i ndependent | yhydregenydr-bgéna bigplept radigal ofifRgppula (IHJ-Q{ ordp-Devhereipf 1(5:6 An
hi stam ne r ecﬁfdﬁgéeﬁgé@@?%é gfv R&E Elf?:bf‘&f%ﬂmﬁ?%?ﬂf,or @Iﬁ‘i G -&p=erh

characterized |va ent CH2CH2- or -
15

4. An histamine receptor antagonist according to any one of claims 1 to 3

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.



25 CH2CH2CH2-. 7. An histam ne receptor antagoni st according to any one of
clains 1 to 6 characterized in that R3 is hydrogen or alkyl, Zis NR7
wher ei n RYOiog/okpely ogen or alkyl, a is a single bond and BCr&ErPa2/dasbl e
bond, and R4 and R5 together forma 30.bival ent radical of Forrmula (c-1),
(c-3), (c-5), (c-7), (c-8) or (c-10) wherein R7 and R8 are hydrogen. WD
03/ 044023 PCT/ EP02/ 13180 -62 8. An histam ne receptor antagoni st according
t o cl ai m 78.chAndit@aning egteptor ariiagonik® acnvddinRio ¢leige? kiaradtenizedan Hiav BRI end

dical of f | a_- CR8=CR8: CR8=CRS- ‘ ‘ . 5.9 sA
st am ne r ocBpUBRUSTIALAPERCALEORE HgorBrerarm KA T SRR 0t hat

the conpoundigit§drogen.
3-[2-[4-(11, 12-di hydr o- 6H benzi m dazo[ 2, 1- b] [ 3] benzazepi n-6-yl ) -
2- (phenyl net hyl ) - 1- pi peri di nyl Jethyl]-2, 10-di met hyl pyrimdo[ 1, 2-

a] benzim dgzol,-4¢(10R) -one,. th har maceuwtical,ly ac | e, &Gj base
qud tron  Za £ HisaRs PGt A EPR ARG R bk e T BB AR AP B of "ane
the N-oxide fesmipcddtinrereqh-(11,02-diydastH-rddintilen[ZBbY[3{Henaizepinsd-ad ne
receptor ant agonl st accaor |ngrto claim characterized in that the

9
conpound is 32«phepylmethyly1-pizeridinyligthslletd Grdimsthyl paspidot .21 p

3] b 1. pi neLidi g inet hyl 15
byt dof 1 - St tbad RS B, M diad PLRREAS YL N Cid of Gesy daflly. 1y

(1:1) and st salwdheesfethe stefeorhmniciibyr soferid formArthdnéof iadrihraV-ortle fomn

antagoni st or an acid addition salt thereof according to any of clains 9
and 1010 charag’tel;-ﬁozzed in that the conpound is the (A [(2a, 4/3)(A)] 20
enantionmer, the (B)[(2a, 4/3)(A)] enantioner or a mxture thereof. 12. A
conmpound which is degraded in vivo to yield a conpound according to any one
of clai ns 10.1An ag#El atiditiomiselt aSan witamineieserdor antagorigegsrondingip atpomi St

according to an ne of clainms 1-12 . .faqrt f.agt u aof .a.pediL£anment
for the treat %?C?%fzegﬁl ﬁ?@bﬁﬁ?ﬂgoﬂd-ls g%'[ﬂﬁéﬂﬁg‘?&%&&f éﬁég&n%llfn é%azatiélgase_
1|4‘. _ Thelui g ob][8]behiast@Aiong)-2 EpleRl RictRyl)-agapdrilindeagl]d2, D¢ -diketayly one of
chal msls ) 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.



30 for the manufacture of a nmedi canent for inmmunonodul ation in a mamal, for
the suppression of hypersensitivity and/or inflamuatory reactions and for
t he treatwens/o4@esl/ or prevention of allergic di seases andPgagwPovidisesti nal
condi tions. WO 03/044023 PCT/ EP02/1318f;_ -63 15. The use of an histamn ne
receptor antagoni st according to any one of clains 1-12 for the

manuf acture of a medi canent for i nmmunonodul ation in a manmal, for the

suppr essi a3, dfhehigpof achisiahiing feyeparrcihtagonist dcanrdingoyany @ae bf daisasalntl2 f or t he
treatment of_ gastrointestipal conditions. 5 16.. The use of hi st am ne
receptor ant af@b&‘? Spanufictyre, Qpﬁﬁlﬁélic%(e?rﬁrf%r IgmunqmRadulation i @ mlag}aﬂ[}ﬂretlh? educt i on
of the int ra%ﬁ%e?ﬁor?éﬁ@?@fs@nsﬁﬂ )ant/or SR IRAtorylréactibA§ aibr e tRAtAERE am ne
receptor antagoni st for "the manufacture of a nmedicanent 10 for the

reducti on of cdigagtentaston! conditaoms.ani al pressure (1 CP) and/or secondary
ischaemia in a manal . 18. The use of an histam ne receptor antagonist for
the manufacture of a nedicament for the prevention agai nst el evation of

i ntracraniiy, THA88 oF 8n hisaRineReégisr Sependafoy theBanFadt@ent aniedicameatal . 19.
The use of an histam ne receptor antagoni st for the manufacture of a

medi cament  dothededugtion obihy igrrsrasiel pressurg (ICF) ima mamal.act eri zed in that the
el evation of intracranial pressure (I1CP) and/or secondary ischaema in a
manmal i s caused by 20 traumatic and/or non-traumatic brain injury. 20. The
use of an i stieniseef et pintine RO¢MAGOMtaionisofor themamifadtaretofi n enedicasnent di cament

according to any one of clainms 13 -19, character d in that .t he histam ne
recept Br antfagéﬁir@iucf‘l@n&ﬁﬁli ﬂF‘éqt?éirléHa?rﬁ‘PF‘]aRféﬁé‘Eﬁé ﬁ) angleor SGCONYRY ;s of an
hi st am ne regepLohiAnt-ag9pst for the manufacture of a nedi canent
according to any one of clalinms 16-20, characterized in that the histam ne
receptor antagonist is selected fromthe group of histam ne Hl-receptor

ant agoni ot THF & 3har Bisrnt e S SR ag0 b BERgps it ToiiGaREP o

for the prevention against elevation of intracranial pressure (ICP) and/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/ogbect ed WO 03/ 044023 PCT/ EP0O2/ 13180 - 64 f PemEPAR1Y8DUP oOf
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 QfiuoltndERBHiARkHY GafincAdipRdt ERMte, hkoo/AlidRetbilen] ai m 21,
characterized 1n that an histam ne antagonist is selected 10 fromthe
group of chl doridiniezhinptazink) axappnedé, phenirpminelinsprapthgeing MyHEmIet ot i f en,

| 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.



