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the mechanisms regulating their expression, self-maintenance and signalling function is under
intensive investigations [Pharmacol.Rev., 57 (2005) 27-77].

‘The first set of kinins, bradykinin (BK) and kallidin (LysBK) preferentially act
through stimulation of constitutively expressed and rapidly desensitising B2 receptors, which
are widely distributed in many tissues. On the other hand, their active carboxypeptidase
iﬁetabolites, the second set of kinins, desArggBK (DABK) and LysdesArggBK (LysDABK)
activate inducible and non-desensitising B1 receptors, which are rarely expressed under non-
pathological conditions. Generally Bl receptors rapidly appear after injuries of various
natures (tissue trauma, infections, efc.). Thus the B1 receptor up-regulation appears to be part
ofa generalized response that includes the local co-expression (eventually up-regulation) of
enzymes, recéptors, aufacoids, cytokines and chemokines that notoriously play key roles in

the early and late responses of tissues to various types of injury.
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On the basis of scientific data bradykinin receptors are involved in mediation of pain
and hyperalgesia in several ways. Bl receptor antagonists may have diverse modes of action.
They have (1) indirect (;peripheral’) effects on the nociceptors via inhibition of release of
other algogenic mediators (prostaglandins, cytokines and nitric oxide) from cells other than
sensory neurones (macrophages, fibroblasts or endothelial cells); (2) direct (‘peripheral’)
effects on nociceptors expressing B1 receptors -(constitutively) or upon induction and 3)
‘central’ effects on pain processing in the superficial dorsal horn of spinal cord.

Therefore, an orélly active non-peptide bradykinin B1 receptor antagonist could be a

potential therépeutic agent in the treatment of chronic inflammatory pain.
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wherein

R is hydrogen atom or C;-C; alkyl group;

R? is selected from (1) hydrogen atom; with the proviso that R' and R? can not be
simultaneously hydrogen atom; (2) —(CHz)-NR'R®, (3) —(CHz),-CO-NR'R®, (4) —
(CH2)arX-Q, (5) ~CHR®-NR'R®; or

R! and R® together with the nitrogen atom to which they are attached form a 4-7 membered
heterocyclic ring containing 1-3 heteroatom selected from O, S and N; wherein said
ring is optionally substituted with ~CO-NR'R®, C1-Cy alkyl, 4-(4,5-dihydro-1H-
imidazol-2-yl)-benzyl or 4-(1,4,5,6-tetrahydro-pyrimidin-2-yl)-benzyl;

R3, R*, R’ R® and R’ are independently of each other hydrogen atom, halogen atom,
trifluoromethyl, C;-Cy alkyl, C;-C4 alkoxy, or acetyl group;

n is an integer from 1 to 4, , ‘

R® and R® are hydrogen atom, optionally substituted C;-C4 alkyl group, or R’, R® and the
nitrogen atom to which they are both attached together form a saturated, partially
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administering to a mammal to be treated - including human - effective amount/amounts of

compounds of formula (I) of the present invention as such or as medicament.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to new bradykinin B1 receptor antagonist phenathridine

derivatives of formula (I).

"RS R3.
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compounds of fornula (1) of the present invention as

such or as nedi canent. DETAI LED DESCRI PTI ON OF THE
WO DERTIOCN The present invention relates to neRCT/HU2006/000120
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derivatives of fornmula (1) R6 (l)wherein RL is
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wherein

unsaturated or aromatic 4-7 membered ring containing 1-3 heteroatom selected from

O, S and N; wherein said ring is optionally substituted with 1-piperidinyl, 2-

piperidinyl, 4-piperidinyl, 2-pyridyl or 4-pyridyl group;

R° is methyl, hydroxymethyl, benzyl or phenyl group;

m is an integer from O to 6;

X is a single bond, O or S;

Q s a phenyl group, optionally substituted with [1,4’]bipiperidinyl-1°-yl, 4,5-dihydro-
1H-imidazol-2-yl, ~(CHz),-NH-(C=NH)-NH; or —(CHy)n~(C=NH)-NH; group; or 4-
piperidinyl group, optionally substituted with 4-piperidinyl group; or Cs-C; cycloalkyl
group, optionally substituted with ~(CHa)y- -NR*R® group,

and optlcal antipodes or racemates and/or salts and/or hydrates and/or solvates thereof.

The invention also relates to the pharmaceutical compositions containing the
compéunds of formula (I) or optical antipodes or racemates or salts or hydrates or solvates
thereof as active ingredient.

Furthermore objects of the present invention are the synthesis of compounds of
formula (I), and the chemical and pharmaceutical manufacture of medicaments containing

these compounds, as well as the methods of treatment with these compounds, which means
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ﬂnomorphdlﬁieeamdalye:hke: ring in the neaning of Rl and R2 can be

e.g. piperidine, pyrrqlidine, piperazine, . .
 ThoeNe ORI hh RO ol TR (D femedith acids
or bases. Ilke The Cl-C4 al kyl group in the neaning of Ra and

Rb can be substituted e.g. with 4- piperidinyl
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Representatives of bivalent organic acids can be e.g. oxalic acid, malonic acid, maleic acid,
fumaric acid and succinic acid. Other organic acids can also be used, such as hydroxy acids
e.g. citric acid, tartaric acid, or aromatic carboxylic acids e.g. benzoic acid or salicylic acid, as
well as aliphatic and aromatic sulfonic acids e.g. methanesulfonic acid and p-toluenesulfonic
acid. Especially valuable group of the acid addition salts is in which the acid component itself
does not have therapeutical effect in the applied dose or it does not have unfavorable
influence on the effect of the active ingredient. These acid addition salts are pharmaceutically
acceptable acid addition salts. The reason why acid addition salts, which do not belong to the
pharmaceutically acceptable acid addition salts belong to the present invention is, that in
given case they can be advantageous in: the purification and isolation of the desired
compounds. |

Among the salts formed with bases especially important are the salts formed with

alkali metals, e.g. sodium, potassium, alkaline-earth metals, e.g. calcium and magnesium, as
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- wherein the nmeaning of R6 and R7 are as descri bed
above - with 2-bronoaniline of formula (I11) (Ill) in
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(1998) 5211-5215] and the abtai ned phenat hridi ne
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ot her conpound of for R‘l
(VD

- wherein the meaning of R% R* R%, R® and R’ are as defined above — is submitted to

cyclization reaction according to the method described in the literature [J. Org. Chem. 63

(1998) 5211-5215] and the obtained phenathridine acetic acid ester derivative of formula
(VID

RS R3

R4
(VID
- wherein the meaning of R} R RS, R® and R” are as defined above and R is C;-Cy alkyl
group — 1is hydrolyzed in the presence of a base to furnish a phenathridine acetic acid

derivative of formula (VIII)



(1) by introduci ng new substituents and/ or nodifying
or renoving the existing ones, and/or salt fornmation
w@na/7o72002 berati ng the conpound from salts. ThBCT/HU2006/000120
sul fonyl ation reaction is preferably carried out in a
proper solvent, preferably in the presence of a base.
The reactions are followed by thin | ayer
chr omat ogr aphy. The necessary reaction tine is 6-20 h.
The work-up of the reagtion m xture can be carried out
by different nethods. The reaction mxture is
concentrated and the p is isolated by
crystallization or ext R” I1f the crude product is
not pure enough \ ¢hromat ogr aphy can be
used for the pu it . The colum
chr omat ogr aphy 2 gi_t her on nornmal phase
usi ng Ki esel gel 60 as Mdsorbent &h#l different sol vent
systems, e.g. n-hexaneéethyl acetate,
chl or of orrn/ met hanol, ¢i chl oronet hane/ et hyl acetate or
chl or of or m acet one a;,* uents, or on reversed phase
usi ng YMC- Pack ODS-AQ Ne-packi ngs (produced by YMO)
and acetonitrilel/ vvat' i uoroacetic acid as
el uent.b) The reactignm xture is poured into
i ce-water and the pr%duct is isolated by filtration or
extraction. The crude ct is crystallized or

o purified b 3cojzgn ﬁgfonptography as descri bed above.
- wherein thpmegpingof & R, 8, R handt oate et defined ablever thiendik later iRreacted

: 5 . S tenmetry. The am de bond formation is

w1thanam%%$%g%§€%¥xg}%§éb§ut by preparing an active
derivative froma carboxylic acid of forrmula (VIII)
which is reacted with an amne of formula (IX)
preferably in the presenc®'of a base. The
transformation of a cdihoxylic acid into an active
derivative can be carriedR3ut in situ during the am de
bond formation in a proper solvent {e.qg.
di net hyl f ormam de, acet@mtrile, chlorinated

- ; 1 ydro The active. derjvatives. ..
werin IXREEEO0R, i 1 SLORALRNT byl B L A B
derivative aftfodmwlat(f) inrgivemydasebindie teksforiiicd etto an oyl ice@podil & formula
. epared from carboxylic acid with isobutyl
(0 by intrdthyeliE ey R RS e op rerdiiing oF remayiethezexisting ones, and/or

salt formation and/or liberating the compound from salts.

The sulfonylation reaction is preferably carried out in a proper solvent, preferably in
the presence of a base. The reactions are followed by thin layer chromatography. The
necessary reaction time is 6-20 h. The work-up of the reaction mixture can be carried out by
different methods.

a) The reaction mixture is concentrated and the product is isolated by crystallization or
extraction. If the crude product is not pure enough, then column chromatography can be used
for the purification of it. The column chromatography is carried out either on normal phase
using Kieselgel 60 as adsorbent and different solvent systems, e.g. n-hexane/ethyl acetate,

chloroform/methanol, dichloromethane/ethyl acetate or chloroform/acetone as eluents, or on
reversed phase using YMC-Pack ODS-AQ type packings (produced by YMC) and

.acetonitrile/water/triﬂuoroacetic acid as eluent.



triethylamne), active esters {e.g. prepared from
carboxylic acid with hydroxybenztriazol (HOBt) and
waelr@yorwbexyl - car bodi i rni de (DCC) or PCT/HU2006/000120
O benzotriazol-1-yl-N, N N ,N - tetranethyl uroni um
hexaf | uor ophosphate (HBTU) in the presence of a base
e.g. triethylam ne), acijg-azides (e.g. prepared from
carboxylic acid hydrazide). The active deri vat ives can
repared, at a te atur.e in the
) P FrcBapaniafieels FBbILP St ot BRoGreRuet ey spflted by
filtration @Idde%@aét?o@ hase cAldeapriueplit EREEEEM bb pm@ﬁaam;c column
acid to the so obtai hed solution or suspension in

chromatoglppless endeswibed dbaye, The gructures ohiheaprogucts r@é%é%famfﬂa?é PKeR,

li beration,of the ami ne. The condensati on reactions
NMRandIB?SéSPE‘TtTW by thin |layer chronmatography. The

The@a1ds HIhY f61@aaionds ptdféf&bly$aﬁ1e210)dn by'ﬂn@am_glamq@tmé desfneative
reaction _mxture can be caryied gly differ

from a carh@RYISCRA W dATEHE (VABLEGR IRErE G 3 Spiers PERLla (20
preferablym§7§f§%£'&%tb% &S filtered off, washed with water

w th an organi c sol vent and recrystallized from
Theatrmﬁnmauem ¥ erhrthoaylip acid itie apactevqﬂamlamfe cdrf be ¢peried out in

i stall tion.does nat lead to the
situ dunng h n%og(g @ﬁz&@t&j} dBhYy RSRETh éOlVg]’g ef %r %Erﬁecéicﬂygltfdnnmnlde
acetonitrild) léhlofn‘nﬁ’éﬁ'lgf&r&farﬂcﬁls of NS dfoRhrbHs) CIThe ABE @Y ﬂétlwh&ivb§can be acid
¢arried out” on nor nal phase using Kieselgel 60 a

chlorides (ag@spreperet faord qar‘tfoﬁ(gh@ acid syjth, tigny: y]g,]p@ﬁ;g) n@xad anhydgdes (e.g.
prepared f%osrll gg%g}qglt hangl Wltﬁ héo% féfl %)ﬂ)tr&%}rﬁﬁg (ﬂl tgE Pre en% aof a base, e.g.

on rever se usi Ag
triethylamiXBf-ARa6K e@l@ﬁ' @t pﬁ@aﬂ@dcﬂ@lﬂ gartosytid ueitl With HW))xyd:mdzmazol

acetonitrile/water/trifluoroacetic acid as e ,

(HOBY b KissiahsRmmartaiEnts dDEODut Pbn GBIt oF NHAT -
eqg t t pat gd n

ceamets L8 LSR BRapeRERARY, i e Lo Eobad ks

triethylami@egamic @tdege(dg. apxéparegl ﬁrm cabexypigr a¢1deh|yd19fZId¢.)l ljlth‘: active

chromat ography as descri bed, above. structu f111 A
derivatives prn e BERRATCY & iagicErterfB dhojaneR of @Rca‘ﬁdmﬂﬁ’s mpetdiure,

proper am Q%‘i"%r?xﬂ%# §I¥() id chde g%% %gb'ra]t??y 1 484 ﬁhé’cﬁ@vﬁtﬁ%rgﬁmc acid to the

or m romthe neth
so obtained &(ﬂﬁﬁd&r&bn sm.pensmn igithepresmseofabaseee.gr mﬁfydﬂmmd, nend%l for the

d of rrrul a | ntr
Hiberaton SOlpt MG ARG/ GPIFGRATR: ALPLARR ofer CRBUT o el Tayer
chromato ggﬁih?t TRONOR8Sary 2RO tim@liFBI0A) ol \ﬁ&khﬁ) o th r@ciiets mixture

[ 1 berating the benzam de derivative of fornula
can be carfi¢d orftibyrdifferent methods.

' When the reaction mixture is a suspension, the precipitate is filtered off, washed with
water and/or with an organic solvent and recrystallized from a proper solvent to give the pure
product. If the crystallization does not lead to the pure product, then column chromatogréphy
can be used for the purification of it. The column chromatography is carried out on normal
phase using Kieselgel 60 as adsorbent and different solvent systems, e.g. toluene/methanol,
chloroform/methanol or toluene/acetone, as eluents or on reversed phase using YMC-Pack
ODS-AQ type packings i(produced by YMC) and acetonitrile/water/trifluoroacetic acid as
eluent. If the reaction mixture is a solution at the end of the amide bond formation reaction, it

is concentrated, and the residue is crystallized or extracted with a proper organic solvent and



the obtained acid addition salts by treatnent with a
base and/or the free sul fonam de derivative of formula
w@ kgo7oZm9be transfornmed into a salt by treat nePCT/MURIV6A00120
base. Boronic acids of formula (I1) and sul f onyl
chl orides of fornula (V) are commercial ly avail abl e.
Most of the am nes of formula (1X) can be synthesized
by di fferent known net hods. The synt heses of sonme new

i sives B BT 0 BB LI A0 AR B 2t e

products afd deterfifiedd SR, bE\/IRraﬁﬂ&hﬁ&d spe'EfiSme@YfpoundS of the
present invention and as well _as their

ThejeRk¥Edeiile AeTiyaties 5 RBREa Rl T 4d5poiraty fisgn ghe method of
preparat10ﬁ0| }{ﬁgﬁf%n ALk Pﬁl & 88 rmtf il ran§ﬂ‘1|e1t abhpoldd 5P forkRA4(D) by

rmaceut | ca conposi t1ons. These conposi tions
1ntroducmg d’ntﬂya’) subﬂnudzmas amﬂ/ex)fnodl,fyllng quiltr oemeeng e existiigpmasaprtl/or

formation gggélgga \%’e ﬁglgpaﬂ {3 g%%]%hp% nlﬁfsgum | lc% &Q?ttveer 5@%) C%S(I)b%om

the obtauﬁeﬁr 5di@ raﬂdltﬁ)ﬁcbzﬂ?ﬂsew SreafthéORIB o Dadbhhd/ZLMtBe YR bilfGhamide
emul si fying agents, pH and osnotic

derivative plf écggnuilae(l) erfnl h@etrmlsfﬁgmed lusw @ rsalh@y brateveoiuith 2bAge: as

ol oo el om0 Sl SRR MlgPits! B Bpll QR SRty
available. tVIB§tapL tid aminesf dfe Cdrnadn (Ea)l’ yanibe mylﬁthbmded Ibynidiféeram dknown

wll be fitted to the_ individual rene
methods. Bhe gEIses Pf OMeROV: ATERCS B SRl u?' ﬂ%%%lg%fg@ @\P%ﬁ@?ks
Following h¥E 38 eegtyB et oo idoleffi QRUFLEDbe Plept®.

the patient against the active ingred| ent route of
adm ni stratlo and nunber of

nts.. The .
Th CRpOS O ofhe, FES RV PR R b I g8 bEStoRhprEgpeutically

accep’tableS Eﬁlﬁl ¥r ReadRt irMidiefed Yad IB@ 1@%& ea@ AjuoN di‘hé{ﬁt!aﬁlyaﬁl the form of
led in the art in the know edge of atient to

pharmaceticat ccanp®mon¥h”§1qsh acbmawmrlsc(éﬂug@)cmtptbg jin S(dn’s it @ispngiguid

form and {)l{fﬁ?@%&t Ig\é g/angi fa?&) é]d S ca&ﬁ? dgéde %\ﬁ{l] are commonly

used in ph‘e&:ﬁb@ddueﬂtasl dhrder§] BRifietl9s d@t&nw’llstabﬂizters S)vetmflg mwnﬁﬂsﬁ'ymg
pggssn ble that the anount of the active ingredient in
agents mand opfesict PerTseelesnsingh dlayepee OF ATORMBHZNE o sWell as

formulatio%g#g%@ﬁ%lg be Yo‘fmﬁﬁ? oR? %rbﬂdlfng; Eﬁm%s the pharmaceuti cal

ons ts, dragees, _
The dosage required to exert the therapeutical effect can vary within wide limits and

will be fitted to the individual requirements in each of the particular case, depending on the
stage of the disease, the condition and the bodyweight of the patient to be treated, as well as
the sensitivity of the patient against the active ingredient, route of administration and number
of daily treatments. The actual dose of the active ingredient to be used can safely be
determined by the attending physician skilled in the art in the knowledge of the patient to be
treated.

The pharmaceutical compositions containing the active ingredient according to the
present invention usually contain 0.01 to 100 mg of active ingredient in a single dosage unit.
It is, of course possible that the amount of the active ingredient in some compositions exceeds

the upper or lower limits defined above.



capsules, pills or lyophilized powder anpoul es useful
for the preparation of injections. Liquid conpositions
w@ae®@70m®9i nj ect abl e and i nfdsabl e conposi ti onspPCT/HUR@6/000120
medi ci nes, packing fluids and drops. Sem liquid
conpositions can be ointnents, bal sans, creans,
shaki ng m xtures and suppositories. For the sake of a
sinple admnistration it is suitable if the
_ ti L . a . ’
Theg%%tﬁ al ni ﬁgdt E Iarmu%t%h%%ﬂt e iactilro\&/li‘%iaﬁgor%egojlg'eW%t%’ %rggees’
capsules, pilleloi hiophidizedpomdee ampouks 1issfuliol thepiremarationso flinjettiontshLiquid

s S B L0001 EBROREREE T RDeE, o i
and drops. $éiﬁiliﬂlﬁid\/doﬁﬂqo@iﬁioﬂy%t%rdiﬁ‘lﬂiéﬂts, biBarth@Rk&insi thaRidehixh®es and

~ exactly administer the required anount of the active
suppositorigsngr edi ent . Tabl ets can be coated with an aci d-sol ubl e

| ayer .in _order I. h el e f thg acti .
For Pk S b, M, OB MR Bt i
compositiodsabbrapiscad @aghnugitd comt@iatrpdthefarfoutit| ofrthefdbed iipredioe to be
. chi eved al so by encapsul ati ng the active jngredient. |,
adm1mstere$ﬁ>étc?)I%,a,{ﬁyyéml’p]algq; o%%ﬁﬁgstﬁﬁi 8k fourthypagl thereot. Stuch dosage units

are e.g. tablREMWHiGH éa@tﬂeg@ | ufbdc\mrﬂ% %&(d}})nvg% gl)ﬂnlé A Sc EnVinp! &' dlirteSng of

exci pi ents, m ca ose,
the tablet inmerdérytb cabdtlyl adsenisteothy vequided pyouot ofthe ectove isgradient. past e

bi nder s _ ar anul ati agents. Potato starch.or
 Tablgfs. s, i) Vi o P doiolile Hisen uwdontd ahrie theidioe of the
active ingred @0 bénteUittetlchiiag Mvd @8RG, BuRh It BicdR By iecoRRIE ANsimilar
can al so be used. Talcum colloidic silicic acid,

effect can bg pelievad alsodhyceneapsulating drecantiveingredienit e can be used as

' ' nd .l.ubricant.s. . The tablets can be
e R PARRAL oA PR Sl flay jactose or
starch as exufisissts,Ngdinbh @afboxAdetAglced osd) Gl etusosaNpblevialPpRRdlidine
_ as well as in given case part of the disintegrants are.
or starch pagfepftindead ongrAv A S egrEEu S ot slated| qremsfocaﬁtﬁgl&ﬁsceﬂulose is

' Ui . . : .
e s i ShEEAE 50, U Bk I 01500 BB GBLID . s
Talcum, codlioddintsliciardck], dtedbini cahtiemand neaphesigth esteareteagants aged as
. ,_add t.o the dried granulate, and the m xture is
antladhesw?)?%‘g He4¥S-a tablet. In given case the tablets are

The TRS16ts Wiah b eNBAM IS8 QY Byl WetC@aRulbil, FNBWESHY Bids@fg. The
mixed active ingredients and excipients, as well as in given case part of the disintegrants are
granulated with an aqueous, alcoholic or aqueous alcoholic solution of the binders in an
appropriate equipment, then the granulate is dried. The other disintegrants, lubricants and
antiadhesive agents are added to the dried granulate, and the mixture is pressed to a tablet. In
given case the tablets are made with halving groove to ease the administration. t

The tablets can be made directly from the mixture of the active ingredient and the
proper auxiliaries by pressing. In given case, the tablets can be coated by using additives
commonly used in the pharmaceutical practice, e.g. stabilizers, flavoring, coloring agents,
such as sugar, cellulose derivatives (methyl- or ethylcellulose, sodium
‘carboxymethylcellulose, etc), polyvinyl pyrrolidone, calcium phosphate, calcium carbonate,
food coloring agents, food laces, aroma agents, iron oxide pigments, etc. In the case of

capsules the mixture of the active ingredient and the auxiliaries is filled into capsules.



The tablets can be nmade directly fromthe m xture of
the active ingredient and the proper auxiliaries by
w@e@3siag | n given case, the tablets can be char/Ed209$/000120
usi ng additives commonly used in the pharmaceutica
practice, e.g. stabilizers, flavoring, coloring
agents, such as sugar, -t®l |l ul ose derivatives (nethyl-
or ethyl cellul ose, sodium carboxynet hyl cel | ul ose,
Linf s RN 05 AL S LSRN RIALS) ygpg v
glycols, oilsaalocﬂmlag:elm-m,g anddliveinglezepisgment s, etc. the case of

capsul.es .t h ure of the actiye jngredient and the
For ST PStriadetcl i Gomworips oo puaed B Guampstprae or dyviers

The suppos@t@igpgﬁﬂ tdoffitn tRsifle (BYIIPERS h%?e?dlerﬁ)%[ %Qﬁleregé )%'aﬂ§d %@t?p gr
e by using water, glycols, S, cohol s, [orin
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rmul ated i.n itori
of Ciz-Cug al(&gp atczdrss(p?%ﬁ a%?ﬁ %po%ﬁr??f? )}mg?fn tﬁa((%i ?1”%%?? ]tﬁeé’s?ll)l elhe active
ingredient ﬁdhbﬂl@gbﬂb@ﬁﬁg}l @fiked vifH the melfd @ééﬂse%r@%ﬁﬁosﬁ’tro%/ and the
ppository. Carriers can be vegetable oils, such as

ﬂmpomﬂn“ﬁﬁﬁﬂﬁagﬁﬁ@ed vegetabl e oils, triglycerides of ClL -C18
For % Eﬁt¥ﬁ?gﬂ1ﬁﬁn§t§%ﬁfﬁﬁ@% otsnﬁ)nci@‘ i 15'[{:&' ng %ﬁ ediidg s‘i)fu%%ﬁ For
ane i en

tepso he active ingre onogen
manufacturing xee injettiont sdutio thedacade psgrpdionts Wwpd didsbloey ia rdh‘}stilllb@ Water

sitories are moul ded. For parenteral
and/or in OHERRR PugPl SO SHthe e i oD |Gl an By Rupaedn s presence of
solubilizers, ' %ﬁlbﬁ%tﬁﬁ%ﬁgokﬁﬁneﬁwnow aﬁfoﬁ()bl@&et (gs}grfl ?éﬁf'dté)(‘l“ ween

ution active ingredients are
20, Tween 6@5 §W|eem &Q{) Whe ayjeciiod/solutipm cati zilsceccﬁmmdnf@anmtmusﬁiames; ts8ch as
.et her.s ven

conserving Zzggﬁ b‘f fgl §%¥1§8é1gnale tettaacé][at%l aswelf & P agjusp ing gen 8%u?ffers

and in giverDedst QAL biEsRIRE 6 . 11 RIBExiADTHY RIHCAbE solufiBR @&{tﬁﬁin% th®@hctive
nonost ear at e ( Tween 20, Tween 60, Tween )

ingredient of fedayerdiongd filferedbefun it4s §Hed inie atnn?oulhes,faéldems sterlhzed after

filling auxiliaries, such as conserving agents, e.qg.
) et hyl endi am ne tetraacet at e, as well as pH adjusting
If thageive sSngradieiit hegiosa@pit, then i 048 e GRIBHiAe0 ®glliophylization.

aesthetic, e. |'idocain. The injection solution
| Bfadglg‘ﬁv’aﬁﬁurﬁ@eﬁ%wﬂe&q% pL§ %}ﬁ@ﬁt%f in; the TpHQ&E igiernational
patent apglichfigsed Wz%@%ﬂm' s Wbbb@fés%ﬁlt O VAR B84 ag@'obio%%ss,
sterilized after 't the active ingredient is

WO050048Hy gr oscopi c, then |t can be stabilized by
I i ophylizati on.

Utilities

The compounds of the present invention are bradykinin receptor antagonists, in
;;articular selective bradykinin Bl receptor antagonists, consequently are useful in the
treatment or prevention of painful and inflammatory processes. The compounds would be
effective in the treatment of pain including, e.g., chronic pain, particularly inflammatory pain,
hypéralgesia, bone and joint pain (osteoarthritis), repetitive motion pain, myofascial pain
(muscular injury, fibromyalgia), visceral pain (ulcerative colitis, pancreatitis, cystitis,
uveitis), perioperative pain (general surgery, gynecological), postoperative pain (postsurgical

pain syndrome), posttraumatic pain (e.g. sprains or fracture), neuropathic pain (postherpetic



Bradyki nin Bl receptor antagonists are described e.qg.

in the follow ng international patent applications:
wOBRoons107, W02076964, W0O04054584, W0O020993BBT/HU2006/000120

W005004810. Utilities The conpounds of the present

i nvention are bradykinin receptor antagonists, in

particul ar sel ective bradykinin Bl receptor

ant agoni sts, consequently are useful in the treatnent

. or_pr.evention of.painful and inf]ammtory processes.
neuralgia.HcnVe IEIAEY, FAROU iR PBIS. BoRBReRRAY, RODHEUIPEAY hemalghin, and
cancer pa@i FurthREhiél 06 .th€ t@am& T et E?éo@i’ateﬂa&fitg C#g?{?:f >ﬁg)eélllstrgua’tion,

41 .. inflanmatory pain, hyperal desia, bone an
diabetic vasgglapady: past eapiary repeaicei ov eliabotic symypains assopimtabwithlinsulitis

| LS G- I 0] ME fibronyal gia), .visceral pain
(e hypPRRTSEHNAD, | bl e, P ERnS palq 6. Renyiaan ayinary
excretion)p didbethety Rpeydgdid. Mé@evar Bt cEMpORIN mBYHE GUOHr GBS dreatment
. o;&l%?er??tél ve pain (postsurgical pain’syndrone), .
angl,oede“gao AGHENE SpRliT sieskee.g.sir anthisypoivolermae rod/ey anti-hypotensive
' ' eticne | gi erve, injur
sgents, onll D ThPY e Wil 25 SR ASELERCM Bafts o PE By S pesm
of the gapgnindstipali tractand wemseFupthen. th&UsdnRIuABS ff eis tiiGention can

" reat t  of in associated with angina, . .
additional yEpio 1o st Ifeitony s oo wh A5 asbrissipand egagma, and
skin injurie©lchidantRirdhg dh@Ratbutnis %‘i‘ﬁg ) 5 A
: ! insulitis (e. % hyper gl y%gva, ?ﬁ‘?g@‘?@ﬁg?ﬁeﬁ%?&dmay
be used tireai fflemumasorynpainiafevarred kigihd k@i theumptoit wrthritis, rheumatic
: . QMY i.abet hi eral gei.sa. Nbreover the )
i N e e e T G-
Crohn’s distdver nepbiieis OslleSgic SRt VN6 0 HENitR SR SHEPAMSY! STkiEies.
Such and/ or anti-hypotensive agents, and sepsis.” They ‘may
uch compenngs syay besysise ttherapewtically dp dseahinflanpnatohe airwept disedse e.g.
hronic oB : oi St j tract or uterus. -
chronic cBln A0S HBhobb BSELCBE SRR A S oo,
pneumonizdihmiaofihby yageeused td oortradptestriof befevalse bitwald Ryperreactivity
in asthm dg’r?sor ers., .sua(ég as .psoriasis and eczema, and skin,
asthma, to {heat dUTFE 40 iR Asthra dneludips wlevain gsthme- (@opicheraon-
atopic), o #sHal) asthhhe GiedTP y € on- i
pic) ‘iaﬁl??arr.rerlatagr y pain of8 P\I}%ﬁee 8?%5?‘%‘26% ( tea%&laf %)té%erlfafl%lil 811erg10
asthmas, ‘Hjhﬁﬁﬂyrmfa;l;l;t syhigomrat,i @ weld easeercisedmiyad bidncocdnkietion. They
may be ¢ fl"eg‘ggég gx’gailaétg :Qﬁg‘glh‘gﬁoggo\é@ggﬁg%gr%@ﬁ%ﬁ? eq,angqtagcr)s}{s,bgsb\Agstosis,
chalicosis, ritilosid, istderos@s GRS, faBhd¥sts shd BYsSinbdiS AGLRBAMIY ifdy may be

. .allergies, . .
effective in some feurological disorders, e.g. against multiple sclerosis, Alzheimer’s disease,

epilepsy, cerebral edema, headache including cluster headache, migraine including

prophylactic and acute use, as well as closed head trauma.

Biological evaluation

Assessment of antagonist potency at Bl and B2 receptors in vitro by measurement of

cytosolic calcium ion concentration with a plate reader fluorimeter in cells expressing

recombinant human B1 or B2 receptors



Such conpounds may be used therapeutically to treat
i nflammatory airways di sease e.g. chronic obstructive
w@eiomorery di sease, adult respiratory di stressPCT/HU2006/000120

syndrone, bronchitis, pneunonia, asthma. They may be

used to control, restrict or reverse airways

hyperreactivity in asthma, to treat intrinsic and

extrinsic asthma including allergic asthnma (atopic or
Cdlmﬂamyonatoplc) occupational asthma, viral or bacterial

xacer bat ed asthma, other non-allergic asthnmas,

"wheezy-infant syndrone", as well as exercise- induced

_bro choconstriction. .The be. effect} [
| rRsteTi s CHL Pl r?éba?{wwag% rgcmahpﬁ%t?%ﬂ 1 (CHO-
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li"'cosis, tabacosis and byssinosis. Additionally,
Modified Ee@qjs rMydllum EDVEM) vmtalmr@oh%%nﬁmlo(l@@ i Seam o{FES).d 0% U/ml
osi Al zhei di se

penicillin, S8 stcpioatichn Ml e Th ATRALITCTNE) dof AmEhYIS, Eisentie
Medium E%E@é‘ 13 \Aélml 9§s@hﬁ‘a[q a}sngng ﬁég& Q8uRb6L %W;%:ﬁ{q G4?§‘q°/9§%ﬁate (for

as C ad t raurra ) ogl cal
the B2 celleulad)uaéIISJWeﬁSl@S SENC iafa nhidifsd mbulmtn‘ren ay aano@memmf 5%

receptors in_vitro by neasur men 0s
CO,/95% %lmaeii OHETP Rs et didh thts BRenprke 5}5 FEeR Laé?do at £.5-2.5x10*
cell/well I)ﬁ u%%hﬁ&e% IyheiiC %{cﬁ)gﬂff@é' eﬁl%bﬁﬂe&@ﬂ%@”’@f N&Adsollt MBflciBn  ion

, receptorsCe tare Chinese hanst'er ovary
concentrah@@lﬁ@)a tle) Wereshatrdyoub k{3rdeys bfier celdatignant hunan Bl
(CHOBI, Euroscreen) or B2 (CHO B2, Perkin-Elnmer)
receptors were cultured in Dul becco's Mdified Eagle's

Fluorimetr/¥afbdstrdMEM oMl cabieh d%emedialn Cal f Serum (FCS),
I00 U penicillTin, 0.1 ng/m streptonycin, 0.25

nmg/ M anphotericin B, 1% M ni mrum Essential Medi um

e GO RSP U5 PR PSR B oy

expressmgvlﬁmﬁanksptandtBQSFda@)tbﬂé &sﬁ%ﬂtﬂvé‘llyf Cells W g@tvar ini sﬂaxﬂard 96-well
at nosphere of 5% CO2/ 95% air and were passaged 1:
microplates gpé defqredhe megmermentare lagded vhthag @&Or&?cw 47 9@??@13 dye,

- | AP 8Fas added to the cell
fluo 4/AMCng %rfieﬁﬁt?geo%@lﬂgt OSOWHeg{HS?nq?%n%on%se%t reat |oon v e
(dissolved (11[1 @ssay bufﬁer wetSembANaCE miM KIC122 daysMafis 2 oM CaCl, 10 mM
HEPES, 26) mM D glucose 2 mM probenecid, 100 ul/well) and cells were incubated at 37°C

ina humidified incubator in an atmosphere of 5% CO,/95% air - for 40-120 min. To stop dye

loading cells were washed twice with assay buffer. After washing, various concentrations of
the test compounds (diluted in extracellular medium from a DMSO stock solution, final
DMSO concentration was <0.1%) or buffer were added to each well depending on the
experimental setup.” After incubation at 37°C for 20-25 min. baseline and agonist-evoked
changes of [Ca®*']; were measured column by column with a plate reader fluorimeter
(Fluoroskan Ascent, Labsystems). Excitation and detection of emission was carried out from
the bottom of the plate. Filters used for Fluo-4: excitation filter — 485 nm, emission filter —
538 nm. The whole measurement process was performed at 37°C and was controlled by
custom software. Inhibitory potency of the test compounds was assessed by measuring the
reduction in the agonist-evoked [Ca2+]i-elevation in the presence of different concentrations of

the compounds. The agonists were LysDABK for CHO-B1, and bradykinin for CHO-B2



Fl uorimetric neasurenent of cvtosolic calcium
concentration Measurenents of [Ca2+Ji were carried out
wWo@RTHRoB and CHO B2 cells stably expressi ng PCIHE2MB6/000120
and B2 receptors, respectively. Cells were grown in
standard 96-well m croplates and before the
nmeasurenent were | oaded-®W-th a fl uorescent
Ca2+-sensitive dye, fluo-4/AM (2 mM: after renoving
lls. A Hlet dlpfied B il B & ) oflYentridBsh, AHE 8 oh-QaluBe whd bisrived fr
cets go%%?s‘golev ' assay J‘ogufoger: 145 v I\laSQZIa1 5 mv KC ,Vez o
daily deteriidddClddse-Respdhs€a Chies.1 FluovbddeiieS,dad0 wivk Degprassod eas 2AF/F
mM probenecid, 100 m./well) and cells were |ncubated
(ftuorescerge aes nermalige @ierdpe ~r$étt_5%&hapnt§ (POAPIREIFBLh Epre Beasured
in multipleWREODEPHA arllh\tvgﬁs N A %i?e%aﬁg'ﬁea‘fﬁ?erﬁ e Q‘Ye?a%e‘a‘%ﬂﬁ@lge average
cells were washed twce wth assay buffer. After
values wexgagded gy analysio ushibdlogepoteatyi ohs cofmpotrel ties tsingbmpanecralsation

poine v LSS A0 RIS R U0 RE A g
concentratRatihBibitel @raddede Fide@arie ek |(dHRRE Hbnh 6t 184kt th8e independent

. experinmental setup. After incubation at 37C for 20-25
experimentp) and Kaselaiues veaie daigonined agthskeacatitige shajfprodugesihqlf of the
o . =Y 0 colum with a plate reader
nmxnnd1%@@@P€§%§éégggﬁug#%§w§% Ascent, Labsystens).
In 'BExtlé 1 ah¢ aivsteffectiot @einpoimdsiof el $dicatiomasd s@neé be thetthmined
fromthe bottomof the plate. Filters used for Fluo-4:
reference copiopads Braspradiia this tsgedisicdeni ssion filter - 538 nm
The whol e neasurenent process was perforned at 370C
and was controlled by custom software. Inhibitory
pot ency of the test conpounds was assessed by
measuring the reducti ofable 1t he agoni st - evoked
[CaZ2+Jifelevation 1n the presence of ¢ifferent
Numbegeent r at i oBd fBve.t he ¢dristpfasieranie agoni Bl dunker e

exank)ig DABK| f or CHO B, and brgaé@ﬂ(p fof CHO B2cel|s.
qgoni st 5 were appl i e_d at an 0_concentration, t he
S e M e 117 R S
UOIC T \,JPUIIOb CUT VO JO, i T OUT COUCTCITToC \wios TA VVCT © bAPITR ”
2as DF/ F| (fl uorescence ¢changmoodrasel i zed to basel i ne) )
Al | treatments on a sit

ngl I r r In
3 5, gle EO 8ie7vve e| measu f;q:
4t reatment wer e—averaged andighhgzgver age val ugs were
used Tof analysSis. Tnnibitory potency|of a compound at
single concéftration|point was expressed as percenf

¢ Nhibitjon of jthe control agonist response. Signoidal

8 +
9 ++
14 -+
15 +++
16 4t
17 bt
18 g
19 ++
20 -+
21 -+

+ ICsp> 0.5 uM



concentration-inhibition curves were fitted to the
data (derived fromat |east three independent
\N@X@Emvm@nts) and | C50-val ues were determnm ned BGI/HER006/000120
concentration that produces half of the nmaxima
i nhi bition caused by the conpound. hi Table 1 the nost
ef fective conpounds of tihis invention and sone of the
exan1ned ref erence conpounds neasured in this test are
t ed bl +]1C50 > 0.5 MM H 1C50 is between 0.1
R ICS%\’ﬁ e‘ave%n@naﬁﬁ? < 0.1 nM The reference conpounds
R Icﬂgg?lq??folloms: 70002460:
4-{2-1 (2, 2-di rhenyl -et hyl)-ammo] -5-{[4-/ (4-<| -net hyl -
t hyl >-1 pi perazi nyl) -
car bonyl /-1 - pi per,idi nyl]-sul fonyl } - benzoyl } - nor phol i ne
The fefefef[%&?‘é‘ﬁg ar%%ztgg%‘?%lm] 70003770 :
70002460: () zN{i F(]zgzélm@mﬂymty[)mmmbﬁszm -J(4-&1oxethgt-phiyreld di n- 1-y

( napmrmnﬂ)rearbogxu 1 wigaridinmbyulfonyh ieprop -omrBlifcde
g,%tg tlﬁlod ?ﬁ%&?ﬁ% ] 70004287:

or 0-behzenesul fonyl ) - 3- oxo-1, 2, 3, 4-tetr
70003770: ahy GLD-@G -(eaAinbfrethyl-benzyl)-2-o0x0-2-pyrrolidin-1 —yl-ethyl] -3-
5-dj hydro-| Hi.m dazol - 2-yl ) - phenyl
h@ht al I&c%ﬁ%lﬁqw@f{ﬂpa}érﬁ’g 'PTW§%84] 70004387

[@*%ﬁf Go‘éb@ésm;]'d' n)-1'-yl-phenyl]-N -[2, 3-di hyd
| phenyl ) - 2-oxo-1-propyl-IH1
70004287:, 4 bé]né?o@dwhhm-he&eylbqulf@nﬂa 3raxat bas, ANstralyydyogguaedy-

s LRI e R R

car fdofchi@fpait NeMaroomsasinant  bradyki ninl receptors
70004387:  (+)-N-[4-(1,4-bipiperidin)-1'-yl-phenyl]-N'-[2,3-dihydro-5 -(4-methyl-
phenyl)-2-0xo0-1-propyl-1H-1,4-benzodiazepin-3-yl]-urea
[Patent No. WO02099388]

Receptor binding assays

1. Human i‘ecombihant bradykinin B1 receptor binding

Binding assays were carried out on human recombinant bradykininl receptors
(expressed in CHO cells) according to the Euroscreen Technical Data Sheet (Cat.No.:ES-
091). 20ug protein/tube was incubated with [3,4-prolyl-3,4-"H(N)]-[Des-Arg'’] Kallidin as
radioligand. Non specific binding was determined in the presence of 10 pM Lys-des-Arg9-
Bradykinin. The final incubation volume was 250 pl. Samples were incubated for 15 min. at
25 °C then were rapidly vacuum filtered through GF/B filters presoaked for at least 1 hin 0.5
% PEI. Radioactivity was determined by liquid scintillation spectroscopy.

| " In Table 2 the most effective compounds of this invention and some of the examined

reference compounds measured in this test are listed.
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The reference compounds are as follows:

70002460:

4-{2-[(2,2-diphenyl-ethyl)-amino]-5- {[4-/(4-<1-methyl-ethyl>-1-

piperazinyl)-carbonyl/-1-piperidinyl]-sulfonyl } -benzoyl } -morpholine
[Patent No. W0200075107]

70003770:

(H)-N-[1-(4-aminomethyl-benzyl)-2-0x0-2-pyrrolidin-1-yl-ethyl]-3-

(naphthalene-2-sulfonylamino)-3-phenyl-propionamide
[Patent No. W002076964]

70004287:

2-{1-(3 ,4-dich10ro—benzenesulfohyl)-3 -0x0-1,2,3 4-tetrahydroquinoxalin-~



Bi ndi ng assays were carried out on human reconbi nant
bradyki ni n2 receptors (expressed in CHO cells)

wa@ewontiony to the Receptor Biology Technical DetEHHBh@6#000120
(Cat.No.: RBHB2M w th m nor nodifications. 8.4 ny
protein/tube was i ncubated with [2,3,- prolyl-3
, 4-3H(N) ] - Bradyki ni n as _jsadi ol i gand. Non specific
bi ndi ng was determined in the presence of 5 n

SariiSeith @R tdfurr G H8egil S e s Hian e o
r apég{aﬁrlggwtﬁ\gd W@@Q)nggﬁugh GF/ B filters presoaked

for at in 0.5 % PEL Radioactivity was
70004387 det @)iV-fredl, Bybipipguidia)-d eylmhichylhiN'-0% 3 shlextre-ds@apsthylThe

oun ehbte af finit | ect t >50
F ol B s i 8 P B o SRg b 85
r eC@RiRf NaCBDO099388] both functional and bindi ng

assays. The syntheS|s of conpounds and pharmaceutica
conp03|t|ons accordlng to the invention is illustrated

' 511. 'Bﬂuﬁff npl es. Reference
A=yi=prperazi n-1-yl Vet hyl am ne

a2 r2(4 Pyr|d|n4yl [ _
w3 e B R S I
(expressed( n oCHO Q:eﬂl% Mr)imél\ltc{ Fnd rI@éE@ﬁttopyBDoi h@chl'ﬁbﬂe Dlafle. Gheet

pot assi um car bohat e . .
(Cat.No. RBﬁﬂB;M) pathassionmodifications. B.02g @qfot&n/.mbmwm )ncah'ded with [2,3,-

proty13, 4+ pHOF ety sichend N Eapedht FElaf buf yakmmile & e
presence V@T £uM ebrhd dy’d&ﬁﬁd Tt fhnadliiedibeti e bhane wak Moo Biinthles were

| ayer was ed over sodiumsulfate, filtered and

incubated c,f@Tn 8rmimatadi4 Thethen ke prridlycyacHaE! Biterer; hepush CBIR, dters

presoaked%hﬂ}rb%qgés?g;ﬁgtg ;’% l‘@ ﬁ'a(? gfétﬁﬁg agocfre%n%’%%iobﬁpﬁaﬂﬁ?'_ﬁlmmnon

spectroscopf. 1: 0. 1 as eluent to y| eld 1 52 g (74 % of the title
conpound, as_a white

The compeyids fxhibiteg| high ,a%i%a% fﬁld selegtivity k7 fRldkefox the hpmay Bl

to bath functional and bindi
recepior ofithERntl B2 esripr speosting oot Fncippe spd HAUR SR, o

Theé , Snthiesineof compounds and pharmaceutlcal compositions according to the

invention is illustrated by the following not limiting Examples.

Reference Example 1

2-(4-Pyridin-4-yl-piperazin-1-yD-ethylamine

a) 2-[2-(4-Pyridin-4-yl-piperazin-1-yl)-ethyl]-isoindole-1,3-dione
A mixture of 1-pyridin-4-yl-piperazine [Org. Lett. 4 (2002) 737-740] (1.0 g, 6.12
mmol), N-(2-bromoethyl)-phthalimide (1.71 g, 6.74 mmol), potassium carbonate (0.85 g, 6.12

mmol), potassium iodide (1.02 g, 6.12 mmiol) and dimethyl formamide (10 mL) was stirred at
70 °C for 24 h, then concentrated. The residue was dissolved in water, extracted with
dichloromethane, the organic layer was dried over sodium sulfate, filtered and concentrated.

The crude product was purified by column chromatography using Kieselgel 60 (0.040-0.063



(1.52 g, 4.52 mmol ), ethanol (47.5 nL), water (2.5 nl)
and hydrazi ne hydrate (98 % 0.438 ni, 9.04 mmol) was

wo edozaxee f or 3 h, then cool ed and dil uted w tPCTHHERV$I000120
ether (100 nmL). The precipitated crystals were
filtered off, washed with diethyl ether and filtrate
was concentrated. The remi-due was di ssol ved N sodi um
hydr oxi de (25 nli), extract ed with dichl oronet hane

mm) (Mervg% ar%;saéiﬁ?r:qsmt( gxgd )oro 81%? 1 ﬁ%\ﬁ}@l’r (f\g-(l,g um S(WF fOelt nashed o yield

1.52 g (74 P4)| If et it g St wihiekolid. yi el d 0.58 ¢ (62 % of

the title conmpound as a colorless oil. Reference

Exarrple 2 2-[4-(4,5-Di hydro-1 Himdazol -2-yl)-phenyn
%@A_n%%de a) 4-F2-Cl , 3-Di oxo-|

et hyl 1- benzoni tr| | e Under
A atmg@h mmmmlaft RGR-(Sfpydidin24- y},«pﬁpmme]t-yme)hybbmmdplwh 3-dione

(1.52 g, 4. %ol),%%gﬁ&%%@ﬂ)&vlvgg} QZ 5’l g&%@g&%{&%me dgdte %598 %, 0.438

mL, 9.04 ﬁlfﬂohhﬁaweﬂh%@ Rirneh (Bes cBoled dndAilHRA Iv)lﬂaal@ﬂga RRehy100 mL).

forrmam de (100 nL) was stirred at m nut es,

The precipitated @ixstaby |wem diliesed ok yivaghed (Wlﬂsgdleﬁbyl stheg andp filtraje gvas

conseneaBECPf: SRR 85 2R VIR S SHIE2SoREN! St wi

dichlorométh@te @aes el )] tHeocdngEnsRbganic TdRrdrivkre Whshep rvadi bmlﬁ(ZédmL)
product was filtered off, washed wih water

dried overrﬁ@iﬂélrluwéfaffs dalissed wad coaesniraied) o yigld Prgng 2(62 gb&fﬁ &ﬁe title

compoundtag a%ofolrl%s 753 9 (93 % of the title conpound as a
yel'lowsoli1d. b))
2-{2-r4-(4,5-D hvdro-I Himdazol - 2-yl Vphenv

-ethyl | -isoindole-I,3-dione Dry hydrogen chl ori de gas
Bﬁm}l—c&@é“—%ﬂs&led through an ice cold solution of 4-[2-(I,3-

3 ox® 1 Shdihy ] iiril® 0C over ni ght
he reactl o con at ed. 0 e
S PR oy Ogs%f 63&“*?@%& ”fnéﬁumPi‘%of%f CibnlActa 64
(1981) 163@3117@3]%046@ ng (20.9 rhmoBP. phifddhjdeva®. siddgd andSt m@mol),

reaction mxture was stirred at roomtenperat

triphenylphosphine (8.8 g, 33.55 mmol) and dimethyl formarmde (100 mL) was stirred at 0

°C for 20 minutes, then diethyl azodicarboxylate (7.59 mL, 48.8 mmol) was added dropwise

at 0 °C. The so obtained reaction mixture was stirred at room temperature overnight, then
poured into ice-water (740 mL). The precipitated product was filtered off, washed with water -
and dried. The crude product was recrystallized from 2-propanol to yield 7.83 g (93 %) of the

title compound as a yellow solid.

b) 2-{2-[4-( 4,5-Dihydro-1H-imidazol-2-y1)-phenyl]-ethyl} -isoindole-1.3-dione
Dry hydrogen chloride gas was bubbled through an ice cold solution of 4-[2-(1,3-
dioxo-1,3-dihydro-isoindol-2-yl)-ethyl]-benzonitrile (7.83 g, 28.3 mmol) in ethanol (400 mL)

for 3 h, then the so obtained mixture was kept at 8 °C overnight. The reaction mixture was
concentrated in vacuo, the residue was dissolved in dry ethanol (400 mL), ethylenediamine
(2.0 mL, 29.7 mmol) was added and the reaction mixture was stirred at room temperature

. overnight. The mixture was ‘concentrated in vacuo, the residue was partitioned between



overni ght. The m xture was concentrated in vacuo, the
resi due was partitioned betweendi chl oronet hane (400
workgo7amd#9zoncent rat ed amoni um hydr oxi de (400 PCI/HURIDS/000120
phases were separated and the water phase was
extracted with dichl oronethane (2x200 nL). The
conbi ned organic | ayers-aiere dried over sodi um
sulfate filtered and concentrated. The crude product
¢
d1chloromé§a°h he t a}ng chg%e%o U{Egz%ﬂs?ﬁlgﬂi\;ﬂvﬁdj lhg&t%x eed4@0 PP de (Blses
were separﬁ‘eeld4ar(d4ﬂ]5 iatervpliage wHsi emdedzdlwﬁ} ylichlopdsmetyhﬂer exBo0 amin&he
. di h drochlorld A m xt
combined ox, [lglye(%wgre rﬁ‘g AVELS 11}%5%3}& ﬁl?r?i[ 3ndpcf?é1ﬁ§}}t1jajeéit EQ}P ;pgude
oduct wd o ; ef the tal ound as a
Pt W (s%@é&%ilﬁg&rl] g% ﬁly%??%ﬁrrl]&el h?gerlgtseﬁ( S&/o 6r57 nm., 135.4
white solidempl ) was stirred at roomtenperature for 2 h, then
concentrated in vacuo. The residue was partitioned
bet ween di chl oronet hane (250 nlL) and N sodi um
C) 2-[4-(4. 3ryills yaded-d §1- ﬁﬁﬁ@z&@)yl)-bﬁ@ﬂtaﬁﬁSchﬁhﬁE@cﬂﬂ@i@d and the
wat er phase was extracted w th dichl ororret hane (6x250

A mzacturermi eortiriéd-Ghyhar - rragdéz%l Zrd)-®he; ]e%f-hlélx}éﬁomdde'l 3-

. di t Y
dione (5.5% oLy %‘gﬁ Saélg 1t4 %{nehj]?t f&ang%iﬁé‘f%cﬁ%fbs @% of Cie 135.4
mmol) wag ktﬂrabhtubomrtem&“amd@ fcst?ehi then 501’m¢nmida1 in muof The remdue was

" t hanol j.¢ .sol uti on hydr o chlLoride, then . the
parttioned hizpars uiEretean (G0 Alonrienpepdett B/ R0 ApEYy the
phases weRO@biaRA £f 8l %ﬁy bhRERels dxd@Btediwitht Ji@fﬂ&b%ié@lﬁb?ﬂe QOx YRS mL).

stirred at 0 Cf 2 h, the precipitated ystals wer e

The combifid toega@d: loyérs Wese rlhedd owertsodius h\yllfatetfﬂtereda enmicerfrated. The

crude prodﬁ,%tI Wwis cfiﬁé)#veg éﬁg 81&‘[1‘@3@? énhlg) &I I%.of %egl ir‘t;.\ggp %?as ad_]%'cle& %5 by

addition of¥ethanoNOsEluARY bARdiBgéd tR¥HAS D tHed@ix@ure was stirred at room
O ri~ 1Bipiperidinyl-r- i:l-prOfIVcarbamc acid
temperature dpx 1 fyfier addition of dieftryl pthien (2041 ) the; UrpRBSIOBaTasctimed at 0

°C for 2 h,gtgregg%n& ag%far‘}gt% Is, y%rees eer %f’é w&s% Ji"ixﬁh)‘g}ém&@gf)é(th&cﬂld dried to

yield 4.11 gl(@0 %) DT tHe2ORpnipbBndisld whide Qﬁidg, 16. 63 mmuol ),
di met hyl formam de (130 nL) and potassi um car bonate
(1.64 g, 11.88 mmwl) was stirred at roomtenperature
Reference@EipRHIgRt . then concentrated in vacou. The residue was

(3-[1.4°1Bipiperidinyl-1’-yD)-propylamine trihydrochloride

a) (3-[1.4’]Bipiperidinyl-1°-yl-propyl)-carbamic acid tert-butyl ester

t A mixture of 4-piperidinopiperidine (Aldrich) (2.0 g, 11.88 mmol), (3-bromo-propyl)-
carbamic acid tert-butyl ester [Eur. J. Med, Chem. Chim. Ther. 37 (2002) 573-584] (3.96 g,
16.63 mmol), dimethyl formamide (130 mL) and potassium carbonate (1.64 g, 11.88 mmol)
was stitrred at room temperature overnight, then concentrated in vacou. The residue was
dissolved in water (150 mL), extracted with dichloromethane (3x150 mL), the combined
organic layers were washed with brine (150 mL), dried over sodium sulfate, filtered and
concentrated. The crude product was submitted to column chromatography using Kieselgel 60
(0.040-0.063 mm) (Merck) as adsorbent, and chloroform:methanol:NH4OH = 10:1:0.1 as
eluent to yield 2.27 g (59 %) of the title compound as an oil.



di ssolved in water (150 nL), extracted with

di chl or onet hane (3x150 ni), the conbi ned organic
wo a00e0R09er e washed with brine (150 nL), dri edPOWEU2006/000120

sodium sul fate, filtered and concentrated. The crude

product was submtted to col umm chromat ography using

Ki esel gel 60 (0.040-0.083.m) (Merck) as adsorbent,

and cWor of or m et hanol : NHACH = 10:1: 0.1 as eluent to

of tﬁw | e conpound as an oil.Db
e eitGederlorfaet PIPO

A rﬁﬂkhﬂé( @f@@ﬂ]i Qf]b%eﬁdiﬂym Uﬁ/leﬁnﬁﬁyl) -carbamic acid fert-butyl ester (2.15
peridinyl-r- | )-carbamc acid

g, 6.6 mmvlé»t éxw@lym@s&“r@rm@au 63, Nd%'quﬁml 91110@#eymd¢h©mn¢e(2@40L) was
st ) B s BORER SV hRERRD 83y T
h. The precipitabeddirgsthilweet fitereaott, #hihed @dﬂﬁdw&yﬁethaf anﬂ dried Theield 2.03
. &hem pitated crystals were filtered of f, washed with
(92 %) oidng iy compawrd 2P WHdt 0 yield 2.03 g (92 % of the
title conpound as a beige solid. Reference Exanple 4
trans-4-(2-Pyrrolidin-I-yl-ethyl)-cyclohexyl am ne
Reference dﬁthhle)éhl oride a
- am no] cycl ohex

trans-4-(2-] i rexylaming orig (

a) trang-2- {1brut@me@za&kxeﬂyda}boﬁm)&ﬁhn&y&v&:wﬁewl}}et@aﬁst ic acid rret hyl
ester [J.  Med (2000) 18/8-1885] (28.5
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tetrahydrofm%nQSf)@ nIG0w8 cudledisio -T e, lithaghiaQimimiunt biydeideds. 4C§9Q|42 thmol)
to -10 C and quenched with ethyl acetate (15 m_)r t hen
was added partienvrizg apf hoaix@reowpy sdebat to “thior FOxpirEsa he repstion

mixture Wa-grkﬁy Férdet%' Ripted! ﬁfﬁh@%h?ed"\@ftﬁ e Wa}é LELEL (1396 ) f?eﬂe&m\é" (EQ ml)

acet at e. trate concentrat n vac
was slowly'léhlded tosthe lmixims atr(ewC. )Zﬁk@lrd;dlmmﬂe& sabewictiré Shgedpypl vetshat with

ethyl acetalgf‘S Qﬂm%? Sym!ggce%g'at% t%ﬁ g; FERQ | }'I?ﬁf,] Feté{]dgle It\%etlsl reec19ygtnﬁlzed dfrom
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ter To a’stirre ol ution of trans 2-{l-[4-(i V-ter
- but oxycar bonyl) - am no] - cycl ohexyl }-- ethanol (15 g, 62
b) Methane; u[Ecln}iQ agilaqxatng—lzg(grQ%r!t—%mor)}%ca(rggﬂvﬁar%o-c@%logexlix}l’)-etlh{]fl eds{éf
v ourulretiraime ( LoU

To a stirred solution of trans-2-{1-[4-(N-fert-butoxycarbonyl)-amino]-cyclohexyl}-

ethanol (15 g, 62 mmol), and triethylamine (10.5 mL, 75 mmol) in dry dichloromethane (150
mL) methanesulfonyl chloride (5.7 mL, 73.4 mmol) in dichloromethane (25 mL) was added
dropwise at 0 °C. After‘ stirring 30 minutes at 0 °C, the solution was extracted three times with
water. The organic solution was dried over sodium sulfate and concentrated in vacuo to yield
13.0 g:(65 %) of the title compound.

c) trans-[4-(2-Pyrrolidin-1-yl-ethyl)-cyclohexyl]-carbamic acid ferz-butyl ester

A mixture of methanesulfonic acid trans-2-(4-tert-butoxycarbonylamino-cyclohexyl)-
ethyl ester (3.2 g, 10 mmol), potassium carbonate (1.4 g, 10 mmol) and pyrrolidine (1.25 mL,

15 mmol) in acetonitrile (40 mL) was stirred at 60 °C for 2 hours. The mixture was cooled to



mL) net hanesul fonyl chloride (5.7 nL, 73.4 mmol) in

di chl oronet hane (25 nlL) was added dropwi se at 0 C
wW@\Raen72p2 rring 30 mnutes at 0 OC, the sol uti POT/A&E006/000120

extracted three tines with water. The organic sol ution

was dried over sodium sulfate and concentrated in

vacuo to yield 13.0 g (653% of the title conmpound. c

) trans-|
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e m xture was coo e and poured
The fitle opeipewnd %@prﬁp)med'lﬁmn raes [4o(2-predidivi tyd-ettyf syl shexyl]-
Iter of f ..an ter to eld 1.9
carbamic a(CécLz%g% b%qzl els é agGorgigg gcbﬁ%&%}&oci%p’scn% in Referencle Example 3/%.
. trans-4-(2-Pyrrolidin-1-yl-ethyl)-cycl ohexyl am ne
di hydrochl oride The title conmpound was prepared from

Reference Expmpkes. ( 2- pyrrol i din-1-yl-ethyl)-cycl ohexyl]-
. . d.t s but v. ter .ac ?rdlng to the nethod
g—%&%@h‘iﬁ?@‘——r@?er ence Exanpl e
a) 2-(4-PyfidiA-2- m-menaﬂmnr-a})séth@bp@maﬂoembn&é) et hyl am ne
tetr hvdrochlorlde

A stgd pyixie ot 1P Rmé&)mqaaamq/me@mahcﬂ% mL, 30 mmol), 2-
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mL) was r@ﬂu)&dmyenﬁ@tnﬁmh)furﬂ;mtamnumﬁ Tardaquedia@ol @.8ntl, 339mmol) was

added anc{mlt‘lg%)rqlgi{ﬁ?eh éyabu ﬁ?d or QTB% om’f [ggfﬁlléqlxjgx ?tcg Ig\c;%r_ rgelngglﬂ;:trature the
prempﬂateﬂ@&lks)wé‘i@%ilt@%‘%ﬁ‘f Wh&f‘\%ltﬂ'e?h Hi&ta ‘ﬁ@zﬁﬁf b R W9k e%%ntﬁlated

Af t er coollngto roomte ature reC|p|tat
The residug z1as slisselved it phet actads (LSO\ABIshmﬂ mﬂtabteétvhth watee (Ei0emB) d'he

e I t e was,concentr T resi due
organic iy (BRIl SRR SER Shicran A <o Rt dbromsigie pras
dissolved mlaheﬁhyl(eﬂfdﬁ (ml() m ?htﬁe PIOGhE sblat e W‘é@§djd§tb@@o 9“6§fradd1t1on ofa
odium sul fate, filtered and concentrated. The resi due

solution derEs8 ofeidds rin dethylhgeetaten dren( theomixtire twrs pitrast at lieom
¢ turS @b 0 an. of a sal uti.on

empera ¢ 1“{/ hr zggt\eéﬁé% ﬁl{)#?% ggthﬁf? t?xﬁlbf/lS qg’{‘ thg%u§%egﬁ1ophv%as stifred at 0
°C for 2 hntihg tpogoipitedesl @bfstalsaderatﬁlﬁemdmff washed with diethyl ether and dried to

yield 4.8 g (50 %) of the title compound.

b) 2-[2-(4-Pyridin-2-yl-piperazin-1-yl)-ethyl]-isoindole-1,3-dione

The title compound was prepared from 2-(4-pyridin-2-yl-piperazin-1-yl)-ethanol
(liberated from trihydrochloride salt with 10 % sodium hydroxide solution and extracted with

dichloromethane) according to the method described in Reference Example 2/a.

.©) 2-(4-Pyridin-2-yl-piperazin-1-y1)-ethylamine tetrahydrochloride
The title compound was prepared from 2-[2-(4- pyndm~2—yl—p1peraz1n- ~yl)-ethyl]-

isoindole-1,3-dione accordmg to the method described in Reference Example 2/c.



tenperature for 1 h. After addition of diethyl ether
(150 nmL) the suspension was stirred at 0 C for 2 h,

wo b@7p7mel pitated crystals were filtered of f, MEHAEA06/000120
with diethyl ether and dried to yield 4.8 g (50 % of
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(1red i a:flask, eqgui pped with a .Dean-Stark trap at 150 0C
b) 4-(1-Begzyl il SRELE HRture was subnitted to
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thetiﬂecomﬁmusra@tﬁd. The residue was purified by col um
chr omat ogr aphy usi ng Ki esel gel 60 (0.040-0.063 nm

¢) 4-(1-Benzyl-piperidin-4-ylidenemethyl)-benzimidic acid ethyl ester

A mixture of 4-(1-benzyl-piperidin-4-ylidenemethyl)-benzonitrile (14 g, 48.6 mmol),
chloroform (10 mL) and 6 M hydrogen chloride in ethanol (300 mL) was stirred at room
temperature for 48 hours. The solution was concentrated in vacuo, the remaining solid was
repeaﬁedly dissolved in ethanol (400 mL) and concentrated in vacuo to yield 16.4 g (92.4 %)

of the title compound, which was used in the next steps without further purification.

d) 1-Benzyl-4-[4-(4,5-dihydro-1H-imidazol-2-y1)-benzylidene]-piperidine

To a solution of 4-(1-benzyl-piperidin-4-ylidenemethyl)-benzimidic acid ethyl ester
(6.8 g, 18.3 mmol) in ethanol (250 mL) ethylenediamine (2.45 mL, 36.6 mmol) was added
and the mixture was stirred at room temperature overnight. The precipitated solid was filtered
off, and the ﬁitrate was concentrated in vacuo. The residue was repeatedly dissolved in

ethanol (100 mL) and concentrated in vacuo. The crude product was purified by flash column



(Merck) as adsorbent, and n-hexane:ethyl acetate = 2:1
as eluent to yield 34.65 g (87 %9 of the title
w@oepomg2 as an oil. c) PCT/HU2006/000120
4-d - Benzyl - pi peridi n-4-ylidenenet hyl )Ebenzirnidic
acid ethyl ester A m xture of
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& tyst was filtered off, and the filtrate was
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Example 6/e.

b) 2-

Reference Example 8

2-(4-Pyridin-4-vl-piperazin-1-yl)-propylamine

a) 2-[2-(4-Pyridin-4-yl-piperazin-1-yl)-propylj-isoindole-1.3~dione

The title compound was prepared from 1-pyridin-4-yl-piperazine [Org. Left. 4 (2002)
737-740] and N-(2-bromopropyl)-phthalimide according to the method described in

Reference Example 1/a.

b) 2-(4-Pyridin-4-yl-piperazin-1-yl)-propylamine



a) 2-[4-(I
- Ben2yl - pi peri di n-4-ylidenenet hyl ) - phenyl ] -

WQ 2003/0@0vet r ahydr o- pyri m di ne The title conpouPdI/w&g2006/000120
prepared from 4- (| -benzyl - pi peri di n-4-ylidenenet hyl) -
benzimdic acid ethyl ester and 1, 2-di am no-propane
according to the nethod gescribed in Reference Exanple
6/d. b) 2-(4-Piperidin-4-ylnethyl-phenyl)-I

The %111% 6‘@%}%%1{1% .ﬁ/a%r&_eg%craé 'Eo%{ I3?[2 (H-epyhld}nl-l? yﬁgmn%?a%m-l-y §propyl]-

1somdole-23-[d40‘.r(e| acbcﬁﬂﬂtg'to BieRBEtheH Bestrived HERIERhEAYEdample 1/b.
phenyl ] -1, , 6-tetrahydro-pyrim dine accordl ng to the

met hod descrl bed i n Reference Exanpl e 6/ e. Reference
anple 8 2-(4-Pyridin-4-yl-piperazml-yl)-propylam ne
Examglefx

2-[5-(3.4-Dichbré-berxemiesiilfordA W 8-finiope-5 B2difyrd b e @l din-6.91]08 g b §4-

ne The title co ound was re ared from
GS-dthJI'O-Ji“i ¥ dﬂml-z,-lvl)ﬂ) , aceta 1 p gh

a) 4'-F1uor3?b}’ﬁh%ﬁgl2_§ﬁgn%(2 brormpropyl ) - pht haI i mde accordl ng
to the method described in Reference Exanple I/a. b)

Toa s;merd] polufion of Zybropiogeiliagi(d-721g,y10.0 prmmpl)| mniiggyhine (30 mL)

tetrakls(tné}k p&lﬁog@}bl Hvamyw)eg)a@egz ]Z)EO{PHW and rzo%yM] aqueous sodium

carbonate | S@lluﬂdxm €15, ?mﬂl 0BE.02CHEHOM nﬁleieo EJIFed”mh'i‘ocﬁ desfatdtbe fask,
i n_Reference Exanpl e 1/ b. Exanp

4-fluorophenylerpnic saciy é%%rgaléénmw@swm drsyqﬂved fih etiranob (§ Galgi dnddthe
mixture CJ(n ﬁa@lﬂg r%g{? aﬁ'ﬁl qeh yﬁ %%8W n2%¢ K “fl"%cEP%itha&led

brown reaa1dmydﬁmﬂ‘a:| whd ﬂem@d aﬁ 80'31@' @106 hoBRE My Qco\lé@"ﬂllﬁ%’ed-rﬁltﬁ ethyl
stirred sol ution of 2brorman|I|ne(1 72 g, 10.0 nmol)
acetate and yagheg Withesatwetegiammonium chloride solution. The orgamc layer was dried

d
over soanbf SHRAL A ELEAGRLRRISANE e UL ACLAT bl PR Gaon
chromatogralphy 3tkifp riﬂnkélged/e 60 Eoledo. omb mng e@@ra@ts@rbfehtaqurck) and n-
uor ophe g/ oronic acid (2.23 [ )
hexane:ethiyf-4cshie 22| A XA yiglg affey tagrpialiation rom etHanol 18 g (60%)

of the title compound as white crystals.

b) 3.4-Dichloro-N-(4'-fluoro-biphenyl-2-yl)-benzenesulfonamide
To a stirred solution of 4'-fluoro-biphenyl-2-ylamine (2.17 g 11.6 mmol) and

4-dimethylaminopyridine (13 mg, 0.11 mmol) in pyridine (20 mlL) 3,4-dichloro-
benzenesulfonyl chloride (4.23 g 17.4 mmol) was added at 0 °C. The reaction mixture was
stirred at room temperature overnight, then concentrated. The reéidue was partitioned between
chlqroform (50 mL) and water (50 mL). The aqueous layer was separated and extracted with
chloroform (2x50 mL). The combined organic extracts were washed with saturated aqueous
sodium bicarbonate (20 mL) and brine (20 mL) dried over sodium sulfate, filtered and
con¢entrated. The product was crystallized from 2-propanol to yield 3.58 g (78%) of the title

compound as white crystals.

c)  [5-(3.4-Dichloro-benzenesulfonyl)-8-fluoro-5.6-dihydro-phenanthridin-6-vl]-acetic _ acid
methyl ester ‘



m xture containing 2-bronpaniline was added to this

boroni c acid solution. The obtai ned brown reaction
wonRorar®Inas heated at 80 OC for 6 hours, thenPChEU2WE/000120

diluted with ethyl acetate and washed with saturated

amoni um chl ori de solution. The organic | ayer was

dried over sodiumsulfate, filtered and concentr at ed.

The residue was purified by flash col um

Sodigfe GROARID {NBKCkS "HRGD Wie GHRLIn B M PLJBrareEec A 180 °C

in vacuo fof |2lh%‘ﬁ§s( E&n)ﬁaﬁﬁcﬂuﬁfa'i:%ter(?% ¥$hgb |4'5 ﬁﬁhbl rb ﬁé}mﬂc@ﬁ@ﬁydrate

the title conpound e crystal
(90.0 mg, B®5 mmol), 3 4 d1chloro-N-(4 -ﬂuoro-blphenyl 2-y1)—benzenesu1fonam1de (3 58 g,

9 mmol), Hagfhygl %Il?yga g (gt3¥ é 6%7 . uﬁl{),l %g rgn]of"e é{l[af %i_exclas) @3 & naen%‘isc?ilrr{e%lyl
formam1de‘k45 fnlLMQf/él‘e Rbpkeayd th% ¥R %ﬁlﬁt&teﬂas&t&%d &t PG f(ﬁfnl(di hours.

4-di mét hyl am nopyri di ne in pyridine
After coolipg(theriryaction naiixgié maebaenm«m@d; thenydiluted mthdeat@m(smmg) and

exiacted vify el ol B0 D APeq e SogbR PR e o rBerlfiled

The residu6 GReRidIRUES: flahecohgsh @lﬁh%n\{h@@grgﬂ{yt hsinORedelpel $€em015-0.040
chl oroform (50 nL) and water The aqueous

mm) as adgoglet (Mereksy @%ﬁ-&@@@e@ﬂm@ww&ﬁ &d aﬁﬁkﬂﬁnfctm Sl Mg (44%) of

nbi ned organi c extracts were washed
thetlﬂecoé/\‘ﬁ?ﬁrpds%@g%e agueous sodi um bi carbonate (20 nL) and

brine (20 nL) dried over sodiumsulfate, filtered and

To a§ !‘t‘i}‘ré@ éb!i&f& aI [ﬁb ‘ﬁﬁld}]ﬁh » ﬁﬁﬂn@éﬂfoﬁ?ﬁ ZSQHE&H'Sf @Hiﬂ?dro-

| uor o- SM-di Renant i n- acetic acid
phenanthndnméhyl] -agstie raSIﬂdlmmh)dc estat e(0(437@, mmoB) Amo& ) 1'wamixture of

oS R R R b3S Bt B G YR s
added. Theﬂi‘@llzt}on FIPRRRWAs! stirRa ek %(ﬁn hyelp@hrd R 20ndws, tﬁerf‘s"_bncentrated
The residug wasgiflispalerdoin yopizture joff sitod Hicplaten(AS- mLy |and egige Fos Wil end
acidified \KQﬁln}lgfeh 0 Cfl‘gie olﬁHE?ll )Phe qélgg%s ;gs)gasé( lv%tse eﬁé’fl%a &d &dracted

ecul ar siI eves

with ethyl bestarails HBh Mkoﬂ@fr&daﬁm e)afvdtstdn&e deisd btremdmm sulfate,
e was stirred at 0O O0C for 16 hours. After

filtered an@wcr%at%@ w@é@ﬁ%&«% %e} @ﬁ@e %ﬁg ce@a%m as yrhite, crysiae
.diluted wwth water (50 nL) and

e)  2-[5-(3.4-Dichloro-benzenesulfonyl)-8-fluoro-5.6-dihydro-phenanthridin-6-yl]-N-{2-[4-
(4.5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl}-acetamide hydrochloride

| ’ A solution of [5-(3,4-dichloro-benzenesulfonyl)-8-fluoro-5,6-dihydro-phenanthridin-
»67yl]-acetic acid (210 mg, 0.45 mmol), triethylamine (0.07 mL, 1.5 mmol) and N-(3-

dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride (0.19 g, 0.5 mmol) in dry
dimethyl formamide (5 mL) was stirred at room temperature for five minutes before 2-[4-
(4,5-dihydro-1H—imidazol—2~yl)-pheny1]-ethylamine dihydrochloride (Reference Example 2)
(131 mg, 0.5 mmol) was added. The pH of the reaction mixture was adjusted to 8 by addition
of triethylamine, the so obtained mixture was stirred at room temperature overnight, then

concentrated in vacuo. The residue was purified by preparative thin-layer chromatography



extracted wth diethyl ether (2x30 nmL), dried over
sodiumsul fate, filtered and concentrated. The residue
we®7omwods i ed by flash col uim chronat ography uBCTHEU2006/000120
Ki esel gel 60 (0.015-0.040 nm as adsorbent (Merck) and
n- hexane: et hyl -acetate = 4:1 as eluent to yield 1.91 g
(44% of the title conpgynd as white crystals. d f5-(3
- Di chl or o- benzenesul f onyD-
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aswh1tecr{rs'§al§3 4- di chl or o- benzenesul fonyl ) - 8-fl uoro-5, 6-di hydro

phenant hridin- 6-yl]-acetic acid nethyl ester (0.48 g,
MS (EI) 638. InQMaHj) ina 1:1 mxture of tetrahydrofuran and water

(30 nmL) lithium hydroxi de nonohydrate (105 ng, 2.5

mmol ) was added. The reaction mxture was stirred at
Example 2 oom tenperature for 2 hours, then concentrated. The
resi due vvas di ssollveddl n a mxture of eth I acet %tse

5-(3.4 7 ! brdi] Bridhen i thi ,

dih dro-lﬁléﬁ{ﬁ& L9 S hE I b acb P T %S A S'clﬁ 8 W?; 25 ).

a) N-Biphef¥ie2-gb i dield onr-banbmeselfimaaides were dried over sodi um
sulfate, filtered an concentra tqQ yi 0.46 g (98

Theyjtle pompernd Fes Péfé’ﬁi?g ASAROPY vxls@a{&%c ) g@pearding to the
method desinggﬁﬂ,l@ag@lgqg benzenesul fonyl ) - 8-f| uor o-5, 6-di hvdr o-
henanthridin-6-yl]- r-{2-[ 4-

(4 5-di hvdro- 1 Hi nm dazol - 2 vD- phenyl] et hvU- acet am de

ydr oc Iorl de A .

] - acetlc aC|d (210 ng, 045 mml)
triethyl am ne 007m_ 1.5 mol) and JV~(3
Thedi rtitteny | comRowpe opyey - i ReeparRg | c §oBod Jhﬁbd@enyld%ﬂbﬁﬂcﬁwld@ro-

benzenesul\%\cl)glsf’:}nggcgaccg cfﬁ 1.th> rﬂe o(ard& b'ggtu{] !(aJJB ’ q%m de (5 ni)

before 2-[4-
4 5 d| hydro | H i m dazol -
B eIk > 2

< i

ester phenant hr| d| n-

oom enperature ve m nut es

‘_‘ru--

Th @\%@%repg%gl N oﬁ.‘f% f,jﬂ 1 tb'eﬂibn@hﬁfoﬂk@ 5"@31hydro-

ajust triet ylamne
phenanthndlbt&ay]@{adetm x¢id m&zethyisesm iacecrdingtto rthe metkorp éefsanbwdem Example
1d overni ght, then concentrated in vacuo. The residue was
o purified by preparative thin-Iayer
chr omat ogr aphy(di chl or onet hane: nmet hanol : NH 40H =
5:1:0.1) to yield 382 (750?1 of the title conpound
d) 2-[5-(3.4Bidh¢rebenrgnesalfanyl)-5.6-dihydro-phenanthridin-6-yl]-N-{2-[4-(4.5-

dihydro-1H-imidazol-2-y)-phenvyli-ethyl}-acetamide hydrochloride

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-
iohenanthridin—6—yl]-acetic acid and 2-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethylamine
dihydrochloride (Reference Example 2) according to the method described in Example le.
MS (EI) 620.5 (MH™).



M5 (EI') 638.1 (M#) . Exanple 2
2-[5-(3,4-D chl oro-benzenesul fonyl ) -5, 6-di hydr o- phenai
WO doriotion2 6- vn- -{2-[4- (4, 5- PCT/HU2006/000120
di hydr o-1 H4m dazol - 2-yl ) - phenyl 1- et hyl } - aeet am de
hydr ochl ori de a)
I V- Bi phenyl - 2-yl -3, 4-di chl.or o- benzenesul f onam de The
title conpound was prepared from 2-am nobi phenyl
Examole {Aldrich) according to the nmethod described in Exanpl e

b. b)
ridindy-

Lf
Theatgt:l:eg (E})glll r?glgm% Pﬁg@par ggegjgr dc g% e%gﬂl%%ylg 5,6~ 511hydro-
phenanthrilim56-¢3-ac&dc hhéid o- 6&@1&@[&38 Gb)f OE]MD- S (4-pyr1d1n—4 yl-piperazin-1-yl)-
- di hydr o- henanthrldln- élacetl acid The title
ethylammec(%%ggw }ﬂ[ael AceQrd %’1 e method described in Example le. MS

ED 637.3 3, 4- di chl or o- benzenesul fonyl ) -5, 6-di hydr ophenant hr
(ED A hgﬂ-lﬁ)g 6-yl]-acetic acid nethyl ester according to the
met hod described in Exanple 1d. d
E 1 ﬁ-rs-r3.4-u chl or o- benzenesul f onyl V5, 6- di hvdr o- phenant
XAMPIE % i di n-6-yl | - 7V-(2-r4- (4, 5-
5 Bhyﬁfcﬁrdrbfueﬁkéiﬁmko A5 YRR

Th%ﬂf?%oezp%n% r‘hai‘ T s eer?sﬁlfonmyﬁ G-
phenanthridinbgi@edior aéid ({—Etaa{;ﬂ@cacﬁxaanﬂl etrahks-B ey b lidn11 oylidieyl)-

met hod_ descr.i bed in ExanE le. M5 (El) 6
cyclohexyl@mg dibydippileride (Reference Example 4) according to the method described

lnExmpligﬁér'?éé ?Igsyn RW@ benzenesul f onyl ) -5, 6-di hydr o- phenan

- (4-pyridin-4-
yl - pi perazin-I-yD-ethyll-acetam de The title conpound

s prepared from
Exﬂpl—e%g- ('3, 4-di chl or o- benzenesul fonyl ) - 5, 6- di hydr ophenant hr

2-{ 5-(3,4—ﬂi@fllﬁi‘(}-benzenesulfonvl)-s.,6—dihvdro-phenanthridin—6-vl]-1-{ 4-4-(4.,5-
dihvdro-1H-imidazol-2-yD-benzyl]-piperidin-1-yl}-ethanone

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-
phenanthridin-6-yl]-acetic acid (Example 2c¢) and 4-[4-(4,5-dihydro-1H-imidazol-2-yl)-
benzyl]-piperidine (Reference Example 6) according to the method described in Example le.
MS (EI) 674.3 (MH").

Example 6
2-[5~(3.4- chhloro-benzenesulfonvl) 3,6-dihydro-phenanthridin-6-y1}-1-{4-[4-(1.4,5,6-

tetrahydro-pyrimidin-2-yD-benzyl}-piperidin-1-yl}-ethanone

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-
phenanthridin-6-yl]-acetic acid (Example 2c) and 2-(4-piperidin-4-ylmethyl-phenyl)-1,4,5,6-
tetrahydro-pyrimidine (Reference Example 7) accordmg to the method described in Example
le. MS (EI) 688.3 (MH ).



6-yl]-acetic acid (Exanple 2c) and
2-(4-pyridin-4-yl-piperazin-l-yl)- ethylam ne

w@ Refereerce Exanpl e 1) according to the met hodPCT/HU2006/000120
described in Exanple le. M5 (ElI) 637.3 (M#) . Exanple
4
trans-2-f5-(3, 4- D chl or aabenzenesul fonyl ) -5, 6-di hvdr o-
phenant hri di n-6-vn-i V-f4-(2-
pyrrolidin-1-yl-ethyD cycl ohexyli-acetanm de The title

1
ﬁmp—e‘con'pound was prepared from
é th H hJ3 i fgsant hr
-yl ]-acetic acl

n_
Lh;ﬁghmhenanth ol i din-1-yl-ethyl)- cycl ohexyl ani ne

OOy LSS S O ARSI AL i

phenanthn@;mﬁﬂl]gac@tlg goid ((Elenlﬁlecm)oamd blemﬁnmswt}i}(bﬁwn)zoﬁt@le [J. Am.
m 6
Chem. So‘g i %d@@@ﬁ%@ b Pc?fé}?/# 1o &he meﬂl%‘i %?é?lmdrim Exprple d paMS

(ED 577.21pm€)The title conpound was prepared from
[ 5- (3, 4-di chl oro- benzenesul fonyl ) -5, 6- di hydr ophenant hr
idin- 6-yrj-acetic acid (Exanple 2c) and

Example% [4- (4, 5-di hydro-| Himdazol -2-yl)-
enzyl J - p| perl d| ne (Reference Exanple 6) according to
14' X y l e B .

| Exanple
henanthy 25 or o- benzenesul f onyl ) - 5, 6- di hydr o- phenan

Thd E!t‘lér: g?]r)f}pcglg\d&%slp&n é&e‘h' 1%1?) 5= g?é,gzdﬁ}%or&-bpeg%?n sulfon)y ))5 Gydilydro-

phenanthndrSne6 “Fheaceti¢ Iaeddﬁngupﬂndzwaald]?t Epfa]béﬂp%ﬁcgﬂyl'ql ld-yl-phenylamme [J
enzenesul fon | ro-
Med. Cheipy 3 Sa733 G806 OB EEES fo Didcetboasioed 26 oramate Le. MS

(ED) 690.3 2viE#H.pi peri di n- 4-yl et hyl - phenyl ) - 1, 4, 5 6-
tetrahydro-pyrimdine (Reference Exanple 7) according

to the nmethod described in Exanple le. M5 (El) 688.3

Exam: led VHt) . Exanpl e 7

2—[5-(3,4-Dichloro-benzenesulfonvl)-s.,6-dihvdro-phenanthridin—6—vl]-N— [3-(4-pyridin-4-
yl-piperazin-1-y)-propvll-acetamide

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-
phenanthridin-6-yl]-acetic ~acid (Example 2c) and 3-(4-pyridin-4-yl-piperazin-1-yl)-
propylamine (Reference Example 8) according to the method described in Example le. MS
(BD) 651.2 (MH™).

Example 10
N-(3-[1,4']Bipiperidinvl—l'-vl—propvl)-Z—[5—(3,4-dichloro—benzenesulfonvl)-S,6-dihvdr0-

phenanthridin-6-yl]-acetamide

| The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-

phenanthridin-6-yl]-acetic acid (Example 2¢) and 3-[1,4’Tbipiperidinyl-1’-~yl)-propylamine
tﬁh‘ydrochloride (Reference Example 3) according to the method described in Example le.
MS (EI) 655.68 (MH"). f



I V-1 2- (4- Cvano- phenyl ) -ethyn-2-r5- ("3, 4-di chl or o- benze

nesttlfonyl)-5, 6-di hydrophenanthridin- 6-yll -acetande
wab@70720b2 conpound was prepared from PCT/HU2006/000120
[ 5- (3, 4-di chl oro-benzenesul fonyl ) -5, 6-di hydr ophenant hr
idin- 6-yl] -acetic acid (Exanple 2c) and
4-(2-am no-ethyl)-benzongtrile [J. Am Chem Soc. 125
(2003) 7516-7517] according to the nethod descrlbed in

anple le. NB(E)ST?Z(M%) Exanpl e 8

-(4-ri, 4" ]Bipiperidinyl-1"-yl-phenyl)-2-f5-(3,4-dich
5 )o-dih

G- %Il-acetan1de The title conpound was prepare
Ykﬂﬂ¥1§¥$L@§L&QEﬂdHE&EBEEEnzenesulfonyl) 5, 6- di hydr ophenant hr

Thb ﬁ’d@ corﬁﬂj & pl\géésﬁrgﬁarécrfrgm( R%%E‘iﬁ é’%}%@?’b@s‘lﬁn&b fdibydro-
phenanthmlﬁl 6 2@6&)&&48%&&[8@5}}5\1@6 or2d) ngnd o z-tnepy@dlhadquﬁp@amedyl)

690. 3
ethylmmip#rgﬁﬁ(%%ﬁa@% (Rt BRHmaI ) sy, 6. myaihos e in
Example 1elwisdiBny &3 (wvie¥y.[ 3- (4-pyridiii-4- yl-piper
azi n-1-'vD-propyl1-acetam de The title conpound was
prepared from
xample 32- (3, 4-di chl oro-benzenesul fonyl ) - 5, 6- di hydr ophenant hr

E—‘—E—r'ol in- 6-yl]-acetic aC|d (Exanple 2c) and
L

iperidin-4-

A 1€ aspapucenydygelorige651. 2 (M) . Exanple
a) {2-[5- 3141Dl13‘flﬂ&% e Iihgrg&o X# !;izéfg; Q%agi-acetic

-dic
acid methybestbi - acet anmi de The title conpound was prepared from

< | fonyl ) -5, 6-di hydr ophenant hr
[sgh,{tl%nél gf‘ Cf%l- [ﬁdwﬁl%%oe eensﬁgnesulft))/n}?l) 5,6- dlhydrg-pher?anthndm@ ~-yl]-

acetic acid (Example 2¢) (225 mg, 0.5 mmol), triethylamine (0.14 mL, 1 mmol) and HBTU
[O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium hexafluorophosphate] (208 mg, 0.55
mmol) in dry dimethyl formamide (5 mL) was stirred at room temperature for five minutes
before glycin methyl ester hydrochloride (63 mg, 0.5 mmol) was added. The pH of the
reaction mixture was adjusted to 8 by addition of triethylamine, the so obtained mixture was
sﬁrred at room temperature overnight, then concentrated in vacuo. The residue was purified
by preparative thin-layer chromatography (dichlormethane:methanol:NH,OH = 15:1:0.1) to
yield 248 mg (95%)) of the title compound as white crystals.

b) {2-[5-(3.4-Dichloro-benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-acetylamino} -

acetic acid

The title compound was prepared from {2-[5-(3,4-dichloro-benzenesulfonyl)-5,6-
dihydro-phenanthridin—6-yl]-acetylamino}—acetic acid methyl ester according to the method
described in Example 1d.

é) 4-[(2-{2-[5-(3,4-Dichloro-benzenesulfonyl)-5.6-dihydro-phenanthridin-6-yl]-acetylamino} -

acetylamino)-methyl]-piperidine-1-carboxylic acid tert-butyl ester




6~yl]-acetic acid (Exanple 2c) and
3-[1,4"]bipiperidinyl-r-yl)-propyl am ne

wa eionpzoerhl ori de ( Ref erence Exanpl e 3) accor dPEyHUR006/000120
t he nmet hod described in Exanple le. M5 (ElI) 655.68
(M#) . Exanpl e 11 2-f5-(3, 4-Di chl oro-benzenesu
fonyl)-5, 6-di hvdro- phenghithridin-6-yll-iV-f2-(4-pyrid
iii-2- yI pi perazin-1-vDethyli-acetam de The title

ound repar e r.om
Thy SIRSEORRAVER | B Boesiouh O 1 GG edighlgrespepgnoseltonst)-.6-
dlhydro—phéﬁlﬁlﬂﬁ{lﬁﬁl% 341 abeeylmhlrroe}ra%ﬂl@ agidd 4fX aaRinEing@thRfiperidine-1-

é pi perazin-1-yl)- ethylam ne
carboxylic peiel tegfy Wbmr@pccuémgmeﬂ@rmﬁb@d @@ﬁﬁ’p«fcbméixm@m ng to
the nethod described in Exanple le. M5 (EI) 637.3
(M) . Exanple 12
d)y  2-[543 BDicBlofo-Berehentfolhdns Bhdia vdrb ahyhant!eidin@-yi]-N-{[(piperidin-4-
‘ hydro-henanthrldn 6-ylI-iV-{f(piperidn-4-
] aetamidehydroehlotidet ani de hydr ochl ori de a)

To { 2ra Ea, 4S Oglltmlrwxl or o bengs2 g'[lﬂ?)é%;(} oéo ge%lzeﬁesél %fon%l%gh%%ﬂlﬁdm_

phenanthnd1d+qul@-ayétylammm}ydcamimhma): atethyllawipetidime- hyzlarb@ayhc Acid tert-

|yt f . cq
butyl ester 49 gmey. Q7 ommgP Roehersttn (BRI 24V IR Shigridndn e
acetate (4 ih'Ld 01 oY) waR&®ldC TRE ké&cﬁgﬁ(ﬁﬁﬂhfé w89 stirdetbatonLiemperature

bﬁ triethylamne (0.14 nL, 1 nnol) and HBTU
overnight, fhen skl thiﬂaihﬂth}{l ofher I(P-Nmﬂl) Khe p@pmpr@dm}om fvag riltered off
f h

and Washe(i] %Xtﬁ dlﬁy yloéﬂ} ?‘rg %c? } 8(8@2 & 31rtfey'%n¥po d ag Yrhite crystals.
MS (E1)6(12ezn@eﬂat ure for five mnutes before glycin mat hyl

ester hydrochloride (63 ng, 0.5 mmol) was added. The

pH of the reaction m xture was adjusted to 8 by

ddition of triethylam ne, the so obtained m xture was
Eiample—l?'t rred at roomtenperature overnight, then
2-[5-(3.4- Dldtloanbemztenelsulfmnvheﬂ.;ﬁdﬂukumhsnﬂﬂhrinhsﬁnd}m[(wldmA-

' . = 15:1:0.1) to yield
a) 4-[2-(2 5?24?5 - b%?@roqfen&éaﬁsﬁlf&nk/ﬂ scsmn%ﬂ)dp@e%amhaﬁl-@w@t al s.

acetic acid
acetvlamino}-acetylamino)-ethvll-piperidine-1-carboxvlic acid tert-butyl ester

The title compound was prepared from {2-[5-(3,4-dichloro-benzenesulfonyl)-5,6-
dihydro-phenanthridin-6-yl]-acetylamino}-acetic acid (Example 12b) and 4-(2-amino-ethyl)-

piperidine-1-carboxylic acid tert-butyl ester according to the method described in Example 1e.

b) 2-[5-(3.4-Dichloro-benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-N-[ (2-piperidin-4-yl-
ethvlcarbamovl)—methvlj acetamide hydrochloride

The title compound was prepared from 4-[2-(2-{2-[5-(3,4- dlchloro-benzenesulfonyl)
5,6-dihydro-phenanthridin-6-ylj-acetylamino }-acetylamino)-ethyl]-piperidine-1-carboxylic
.acid tert-butyl ester according to the method described in Example 12d. MS (EI) 616.2
(MHY.



The title conpound was prepared from
{2-[5-(3, 4-di chl or o- benzenesul fonyl ) -5, 6-
waledwydroophenant hri di n- 6-yl ] -acetyl am no} - acepPCT/HEEI06/000120

nmet hyl ester according to the nmethod described in

Exanple 1d. c

4-r(2-{2-r5-f3. 4-D chl on®- benzenesul fonyl ) -5, 6-di hydro

- phenant hri di n- 6-yl 1- acet yl am no} -

cetyl am no) - net hyl ] - pi peridine-I-carboxylic acid

E’ﬂm@ﬂgert-butyl esterThe title conmpound was prepared from

N__{_L_(_,g._lhg_f____- 2-[4-(4.5-Dibyat S 1A-ighid b 20yl pphereyipsthiviio?3-[tohiefie-4-sulfonyl)-5.6-

I hydr o- phenant hridm6-yl]-acetylam no}-acetic acid

%BMMr boxylic acid

a)NBmheﬁﬁri yphéﬁﬂéth\ﬁ )ﬁienggﬁﬁhgﬁl{& to the nethod described in
The2t1ﬂ5 o@ﬂl,péuﬁﬂ ot oprepavech feme Duinhiopiphetyl 6 Addhid r andp Aanethyl-

benzenesm&m;i%p?@ %%Lﬁé%{?f‘ﬁ?e ﬁ‘g{fﬁald}%%’é? FgrHsdPochl ori de

To a solution of
4-1 ( 2- {2 [5 (3, 4-di chl or o- benzenesul fonyl ) -5, 6-di hydro
b) [5- Tolu 145 G=dihydro-phenanthridin-6-yl]-acetic ac1d methvl ester

Theau‘c}/e ‘]bo i %?% Ivsgc lpge?%r ?ﬁ)&% b\’aﬁgﬂ%}é’l '553& %Ilnhg Ri- g&fz'egésﬁﬁ‘oﬁamlde

accordmg t@tthwineﬂ@etdaimbé&mmi.:)an@léﬂ/b hydrogen chloride in et hyI
acetate (4 nL, 9.6 mml) was added. The reaction
m xture was stirred at room tenperature overnight,

c) [5- TolubRER. 1{-22tifkdig The

0 and washed with
Thedi gtldry lcomptrard t wayi ptepaltba7 ﬁrgn( g3 9olasine tdhanlionyl)&,6-dihydro-

phenanthn%%g@%ﬂ 219:3‘%:3 acvl\g me%hﬁ re%’tsér accordmg tg) Eti‘u): me?hod2 déswgd in Example

1d. 2-f5-(3, 4-Di chl oro- benzenesul f onyl V5, 6- di hydr o- phenant
hridin-6-yn-A-f(2-piperidiii-4-
yI et hyl car barmyD met hvH-acet am de hydrochl ori de a)
2 2 .

dihydro-p 1ANANAN GRNAOy AT ac Cla

dihydro jheﬁatﬁhﬁdml@-vl]-a&ﬁirﬁidémiivﬂtb}shmﬁdby| ami no) et hyI ]

The og%%h%ggmlgéfqg : gfgs);%/ l@%p%p]faeglmdﬁén%r t[Sb(ELJoth%/éneefgu%on B 5, (t> dthy%ro-
phenanthngi%h(g g'g(a%eﬁ cdbighlar Apﬁgg %F]?ﬁ% 1 B0Wida791-8- “y1)-phenyl]- eth}alamme

enant hri d acetyl am nO -aceti c aci
dihydro chlbﬁda @éiére]nﬁdi) Examgpled2)( &caniimp ice theymythod |dpecn‘1b§d ne-Example le.

lic acid tert-butyl ester according to the
MS (EI) 5%?%gﬁﬁescri bed in Exanple |le.

 Example 15 |
N-{2-[4-(4,5-Dihydro-1H-imidazol-2-yl)-phenyl]-ethyl}-2-[5-(2.4.6-trimethyl-
benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-acetamide hydrochloride

a) N-Biphenyl-2-yl-2.4.4-trimethyl-benzenesulfonamide
The title compound was prepared from 2-aminobiphenyl (Aldrich) and 2,4,6-
trimethyl-benzenesulfonyl chloride according to the method described in Example 1b.

b) [5-=( 2 4.6-Trimethyl-benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-acetic acid methyl

_ester



b) 2-r5-(3
4- Di chl or o- benzenesul f onyl V5, 6- di hvdr o- phenant hri di n-6

WO 2001/07209F ( 2- pi peri di n-4-yl et hyl car banoyl Vhet hpdT/HU2006/000120
acet am de hydrochl oride The title conpound was
prepared from

4-12-(2-{2-[5-(3, 4-di chlaar.o- benzenesul fonyl ) -
5, 6-di hydro-rhenanthridin-6-yl]-acetylam no

o LY LS N LB S NSRRI B e
benzenesuﬁéﬁ?a&‘iﬁh@ aéc%gdm&/ﬁ) {hEmetoitdederidiin Eximpleploe 14
V-{2-r4-(4,5-D hydro-I Hiinidazol -2-yl Vphenvn-et hvU 2

-r5 (tol uene-4-sul fonyl V5, 6- _
! %ﬁﬁ Cae&ta{ac@lp a)

The Cﬁflbo lamdlpmmd prasp @r@dreﬂr ﬁmn2{51-(ﬁ mﬁlemmaehwbe(lzandmlfohyl) 5 ,6-
dlhydro-pl}ﬁggq{blacrlrlg;éélr Faggtgce gﬁﬁul ! eg'gc%élljdgneg & e I%Ie&%dt cPescnhbed in
Example 1?5 (Tol uene-4-sul fonyl ) - 5 6- di hydr o- phenant hri di n- 6-yl

acetic acid nethyl ester The title compound was
prepared from

benzenesu[f'én\(ﬂ_ glmﬁﬁ%f&; ﬁiéh&rﬁl%ydﬁ(-% ﬁ dd:éﬁéxfﬂfd@ phenant hri di n-6-yl ]
-acetic acid The title conpound was prepared from

The Sitla somwasnd-way Powgrel- HoB ds 1 &160151 thepzenesiilionyl)-5,6-
dlhydro-pl%FeXntlmg G.6- brﬁ a%)%ﬁg e{l@& h%'ld ?sf4e(4 538&981%' 1ﬁ1@dat25‘1§2-5fﬁtﬂ7199yl]-

SCT1
" ethylaminé HtHyﬂrdc%idrﬁi&(Kth‘%ﬂbeOEkdrhplmZjaazmbrdﬂ&g/ kov/itee metodeddsoribed in
-r5-(tol uene-4-sul f onyl V5, 6-
Example 1g; hydr o- phenant hri di n-6-yl ] -acetam de hydrochl ori de
The title conpound was prepared from
[ 5- (t onmene- 4-sul fonyl ) -5, 6- di hydr ophenant hri di n- 6-yl ]
Example 1@cet| c acid and

a) N-Biphenyl-2- L4—methoxv—benzenesulfonam1de

The title compound was prepared from 2-aminobiphenyl (Aldrich) and 4-methoxy-

benzenesulfonyl chloride according to the method described in Example 1b.

b) f5-(4-Methoxv—benzénesulfonyl)—S,6-dihvdro-phenanthridin—6~vl]—acetic acid methyl ester

The title compound was prepared from  N-biphenyl-2-yl-4-methoxy-

Benzenesulfonamide according to the method described in Example 1c.

¢) [5-(4-Methoxy-benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-acetic acid

The title compound was prepared from [5-(4-methoxy-benzenesulfonyl)-5,6-dihydro-
phenanthridin-6-yl]-acetic acid methyl ester according to the method described in Example
1d. '



Exanpl e 15
iy-{2-[4-(4,5-Di hydro-| Hi m dazol - 2-yl Vphenyn- et hyU 2-

WO 2000A7495- t ri et hyl benzenesul f onyl V5, 6- PCT/HU2006/000120
di hvdr o- phenant hri di n- 6-yn- acet ani i de hydrochl ori de a)
I V- Bi phenyl -2-yl-2,4,4-trimethyl - benzenesul f onam de
The title conpound was psepared from 2-am nobi phenyl
(Aldrich) and 2,4,6- trinethyl-benzenesul fonyl

@) N-(2-1 430 2OUSB AP D5 Gl e PRIARE SIS UL REL D BamPl e

benzenesu[f‘én@s@cﬁhv'rcrrbmhbﬁwithﬂnﬁﬂmeswténmy By&o%ldnhydr o phenan
thr|d|n6yll-acet|c acid neth terThe tit
The §Hp somBowRWaT BisRrEed 918 iv- (4-methoxy—benzenesulfonyl) 5,6-dihydro-

2

P Ao Sl A e AR R Sy tamine
dihydrochlotid¢ ZR dfefne iExemipld 2)ectoshies tw flenybihod désatitied dn Exahpia le.

thridin-6-yll-acetic acid The title conpound was
MS €I 5&5&%&8 from

[5-(2,4,6-trinethyl-benzenesul fonyl)-5, 6-

di hydr o- phenant hridin-6-yl]-acetic acid nethyl ester
_Xiﬂn_alilikcordl ng to the met hod described in Exanple ld. d

2-

rxduelzbh yh JN El

[4-(4.5- dlhiidiwdmnﬂﬂﬁlam-bnmhdﬁvﬂ exhsh}-a@ahﬂﬁaal@vcﬁhehloridee
, ound was pr epar ed from
a)2-Meth hopyd-2ryl - benzenesul fonyl ) -5, 6-

T e g5 S i

method deedrfvgtl anExeneleiydr ochl ori de (Ref erence Exanpl e 2)
according to the nmethod described in Exanple le.
Exanpl e 16
b) 3.4~ D10h161?o-NA(2( thefioWasIRn b vz lesdiotadmighenyl ] - et hyl >- 2-
- (4-met hoxybenzenesul'fonyl) -
Th@ nge ¢ompavsl plae meepatad Gom- Baydthoxyeliplenytté-ylamine according to

themethocg 0‘%‘%&% xa@p@ 4- met hoxy- benzenesul f onam de The

t|t| e conpound was prepared from 2-am nobi phenyl

Ig h) and_4- net hoxybenzenesul foni(l o )
c) [5-(3.4- 1ch10ro-benzenesulfony1) 10-methoxy-5,6-dihydro-phenanthridin-6-yl]-acetic

acid methyl ester

The title compound was prepared from 3,4-dichloro-N-(2’-methoxy-biphenyl-2-y1)-

‘benzenesulfonamide according to the method described in Example 1c.

d) [5-(3.4-Dichloro-benzenesulfonyl)-10-methoxy-5.6-dihydro-phenanthridin-6-yi]-acetic

acid

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-10-
methoxy-5,6~dihydro-phenanthridin-6-yl]-acetic acid methyl ester according to the method
dgscm'bed in Example 1d.

é) 4 2-[5-(3.,4-Dichloro-benzenesulfonyl)-10-methoxy-5.6-dihydro-phenanthridin-6-y1]-N-{2-
[4-(4,5-dihydro-1H-imidazol-2-y1)-phenyl]-ethyl }-acetamide hydrochloride




chloride according to the nmethod described in Exanpl e
I b. b)
W 2600472081 hoxy- benzenesul f onvD- 5, 6- di hydr o- phepemHe60di000120
n-6-yl]-acetic acid nethyl ester The title conmpound
was prepared from
I V- Dbi phenyl - 2-yl - 4- met haxybenzenesul f onam de accordi ng
to the nmet hod described in Exarrple lc. ¢)
I\/let hox enzenesul f

ThL t1't11e 8my5’ﬂ Kane sy i RIF ‘? grog)c eler @G- lichlosgzRenzepgsglfonyl)-10-

methoxy—i;@@ﬂ@kﬁ’diph‘@ﬁnmhﬁﬁl% eH- afcét%n acid and 2 [4 %4 ,5- d1hydro 1H-imidazol-2-
- met hoxy- benzenesul f onyl ) -

y1)- Phenylﬁ ﬁ%’éﬁ%lﬁ? i thYdredW}dea (Referenge ﬂamldn >21) a@swrémgatcx: dixedl inreghod

d bdfrPE hod described in Exan'ple Id.d
oRerhe )%%&flg?%4 5-Di hvdro-1 Hi m dazol - 2-yl

) phenyl | -et hyli-2-r5-(4-nmet hoxybenzenesul f onyl) -
E le 6- di hydro-plienanthridin-6-yl]-acetam de
Mdrochl oride The title conpound was prepared from
3 4-1b§h(o4~nlmh98i%¥ul'? i i

e .gReference Exanpl e 2) according to the
n Exanple le. Ms (ElI) 581.6 (M)
ThEXl&ﬁ'pioﬁl ¥ind was prepared from 2,4-d
fS-O° pél chl org) g)enzenesul forﬁfyllllw\glof()}}lerrr%’ltbﬁ{)ogc amd accoréhng fo
the method deseribed Wexgmple Lagn- i V- | | -
[4- (4, 5-di hydro-1 Hi m dazol - 2-yl ) - phenyn-et hyl }-acet am
de hydrochl ori de a 2'-Met hoxy-bi phenyl -2-yl am ne The
b) L&-Dichliord—H—(Qmﬂadntﬂlmdrmlﬁﬁhﬂﬂﬁ@%flﬁﬁerfzb@é‘sulfonamide
2-ret hox t& borom acid according to the method
Th%ge F?IBB%‘RH %&H am 457 -difluore-hipBewdi2vylgnine according to

the method d&¥BLBQMY EaRt ﬁmg -yD benzenesul fonanmi de The title
compound was prepared from

2" - et hoxy bi phenyl - 2-yl am ne according to the nethod
, le Jh

phenanthridin-6-

ac1dmeth\@e§feﬁ hoxy 5, 6-di hydro phenanthr| di n-6-yl]-acetic acid

nmet hyl ester
The title compound was prepared from 3,4-dichloro-N-(2°,4’-difluoro-biphenyl-2-yl)-

benzenesulfonamide according to the method described in Example 1c.

d) [5-(3.4-Dichloro-benzenesulfonyl)-8,10-difluoro-5.6-dihydro-phenanthridin-6-yl]-acetic

acid

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-8,10-
difluoro-5,6-dihydro-phenanthridin-6-yl]-acetic acid methyl ester according to the method
described in Example 1d.

-e) 2-[5-(3.4-Dichloro-benzenesulfonyl)-8. 1 O—diﬂuoro-S,6-dihvdro-phenanthridin—6—y1] -N-{2-
[4-(4.5-dihydro-1H-imidazol-2-y])-phenvyl]-ethyl }-acetamide hydrochloride

. | The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-8,10-
diﬂuqro-S,6-dihydro-phenanthridin-6-yl]-acetic acid and 2-[4-(4,5-dihydro-1H-imidazol-2-




The title conpound was prepared from 3, 4-di chl or o-

-(2' - net hoxy- bi phenyl -2-yl)- benzenesul f onam de
wa@ewondiony to the nethod described i n Exanpl e PCT/HE2006/000120

[5-(3 , 4-Dichl oro-benzenesul f onyl VI

0- met hoxy- 5, 6- di hydr o- phenant hri di n-6-yl]-acetic acid

The title conmpound was prrepared from

[ 5- (3, 4-di chl oro- benzenesul f onyl ) - 10-

yl)-phenylﬁ%%s’d%y%g%%gl&gf pgf ?g}n %;Egre 1@ ! agégo%&%xgctoaﬁledmethod

described iEEXaRIpE 16 M$ (EI) 656.1 (MH").
2-[5-("3, 4-Di chl oro- benzenesul f onyl ) - 10- net hoxy- 5, 6- di
hydr o- phenant hridin-6-yll-iV-{2- [4-("4
Exanqlei?*ﬁ hydro-lkbinidazol-Z-yIVt henyl | -ethyl | -acetam de
drochl orideThe title conpound was prepared from
-jS-Acets&-Sj@,,44-dﬂ:hhiﬂmlmnlzmalfmssd)-5,6FﬂﬂhVd)iﬁphenanthrldm-6-vl]-N-{Z-[4-

: Xro]chﬁ)rﬁitel ¢ acid

2) 4'- Acetﬂjb}plﬁkﬁpyiylgnﬁhgyl arni ne di hydrochl ori de (Reference
Exanple Z) according to the nmethod described in
TheEnaﬁp:lomppgnd Msea mpénaregirom 4- acetylphenylboronic acid according to the

Qr o- benzenesttlfonvn-8aq-difluoro-5
methOdde%cng’ ﬁ&‘bﬁé fé ght hridin-6-yll-iV-{2-

f4-(4,5-di hydro [ Him dazol 2-yl)-phenyn-et hyl }-acetam
i de hydrochlorlde a) 2' .
115,,-"!9;; a 2 Y hra (g dic Ye Conpound was

Th? glﬁ? %ES%E{J‘%(P g;a $ grAég E " SEk‘fanlpeﬂgl 8- g??ﬂuﬂe a6&pdidl A9 the

method deScrbeDiin Examplel - ( 2
4' -di fl uoro- bi phenyl -2-yl)-benzenesul fonam de The
title conpound was prepared from

© ¢) [8-Acetdl-5-3. 2 SBLRPELRARMN N 5, &Jdﬁﬁdﬁﬁm@&ﬁﬁﬁﬂldﬁgééfﬂ dcBe acid
nethod described 1Th Exanple Tb. c)

methylestglz‘r Di chl or o- benzenesul f onvi y8, 10- d| frmro 5, 6-di hvdr o-

SR Sl B A B OB, L
benzenesuffofarfide Rk edr8migYo (% méhodlddsttipsdOnExahpiyic.2- yl ) -

d) [8-Acetyl-5-(3.4-dichloro-benzenesulfonyl)-5.6-dihydro-phenanthridin-6-yl]-acetic acid

The title compound was prepared from [8-acetyl-5-(3,4-dichloro-benzenesulfonyl)-
5,6-dihydro-phenanthridin-6-yl]-acetic acid methyl ester according to the method described in
Example 1d.

e) 2-[8-Acetyl-5-(3,4-dichloro-benzenesulfonyl)-5.6-dihydro-phenanthridin-6-y1]-N-{2-[4-
(4,5-dihydro-1H-imidazol-2-y1)-phenyl]-ethyl}-acetamide hydrochloride

The title compound was prepared from [8-acetyl-5-(3,4-dichloro-benzenesulfonyl)-
5,6-dihydro-phenanthridin-6-yl]-acetic ~acid and  2-[4-(4,5-dihydro-1H-imidazol-2-yl)-
pheﬁyl]—ethylamine dihydrochloride (Referehce Example 2) according to the method
described in Example le. MS (EI) 662.3 (MH").



benzenesul f onam de according to the nmethod descri bed
in Exanple Ic. d [5-(3
WQ 200DiozdebDr o- benzenesul f onyl V8. 10- di f | uor o- S" - BCTHTR@6{000120
henanthridin- -yll-acetic acid The title conmpound was
prepared from 5-(3, 4-di chl oro-benzenesul fonyl )-8, 10-
di fl uoro-5, 6-di hydr o- pheagant hri din-6-yl]-acetic acid
net hyl ester according to the nmethod described in
Example%an‘pl e 1d. e)
r5-("3.4-Dchl oro-benzenesul fonyD- 8. 10-di f| uoro-5, 6-
N__LJ__Q_[M' 2-(4-C lingid dgmh @Wﬂretﬂvﬂ-ZﬁE‘iﬁlJA--di\ihfoio-benzenesulfonvl)-s ,6-dihydro-
[ r H i m dazol - 2-y
phenamhi’?a gcy, cetay d%} acet ani de hydrochl oride The title

A@@lﬁ’ﬁ@&ﬂﬁ S-(PlcHRRY- %31-2534dh1 - -
(3, 4- dll\(lﬁl (gr(g?benl?%r?grs)ul fyo]n [) < ehloro-benzenesulfonyl)-5,6

5-
dihydro-plpnpntiisio-Gyh-agetaydde Bt Th (ZQ!D nng6 038I5] maed) irc 9B hytirogen

chloride 15'3banol (10 sy yigp Slpet fp 41 V! 55 REVT e TBise the

mixture wdis hyode@tdatedr ixdeqdide fﬂfeefb@ﬁumhﬁso@edaﬁp QfthoY ( 15 n{Llj €and
met hod described in Exanple le. MS (El) 656.1 (M

arrnnomurg)&g.ﬂ;mn@ 61@35 mg, 3,5 mmol) was added. The reaction mixture was stirred

overnight %t 8 0 ACEhgbeafict thds @He&h@,atgg B8 V205S thd 3Nbde a8 HIEEE by

ro-
preparativé tb,lﬁ-ledllehWomatolgrapﬂly(démb]lorcﬁngthe)nepﬂﬁhaﬁdl NEIMDH F-AC611360 deld

113 ms S VE UGl St Bt LR DAL NREY 1 hor oni

acid according to the nethod described in Exanple |a.

b .
Example 21/ (4' - Acet yl - bi phenyl - 2-yl ) - 3, 4-di chI or o- benzenesul fo

trans-2-|5-: :@,@ ﬂlc[lg;:qh e#%t I&ﬁt %%I T ;gcﬁ'gg CHYIE o

zi ﬁrohaﬁﬁl £16hé 1-5cekﬁmﬁéety| 5 (3
enzenesu I hydr o- phenant hri dm

oro
- yISPL“H@’ét i cohi d5r@t$9uchlé§rb¢nmh@ulfomylk1%mmyd5 Gwsighydro-
h e o)
P enanthn]ﬁi\'r/l_(?g{]_eaggtfg{ y%g-l%i g':hen © 17@) (8 123 dPt h(? %# oglél?f%n&wﬁ%lﬁme
(0.3 milani d2laccomding ted t he-baizbethzeesor-Noe W iNe - amBhelvkénium
hexafluorophosphate (HBTU) (0.152 g, 0.4 mmol) in dry dimethyl formamide (10 mL) was
sticred at room temperature for five minutes before trans-4-(2-pyrrolidin-1-yl-ethyl)-

cyclohexylamine dihydrochloride (Reference Example 4) (0.09 g, 0.34 mmol) was added. The
pH of the reaction mixture was adjusted to 8 by addition of triethylamine, the so obtained
mixture was stirred at room temperature overnight, then concentrated in vacuo. The residue
was treated with saturated sodium hydrogencarbonate solution (30 mL), the precipitated
‘crystals were filtered off, washed with water and dried. The crude product was purified by
column chromatography using Kieselgel 60 (0.040-0.063 mm) (Merck) as adsorbent, and
chloroform:methanol:NH,OH = 9:1:0.1 as eluent. The product was crystallized with diethyl
ether to yield 0.135 g (60 %) of the title compound. MS (EI) 657.2 (MH").



d) [S-Acetyl-S-O
- di chl or o- benzenesul f onyl VS*- di hydr o- phenant hri di n-
wo io7ozoer i ¢ acid The title conpound was prepaP€HHUR@GI000120

[ 8-acetyl -5-(3, 4-di chl oro- benzenesul fonyi ) -

5, 6-di hydr o- phenant hri di n-6-yl]-acetic acid nethyl

ester according to the method described in Exanple Id.

e 2-[8-Acetyl -5-(3
Exan11e22 di chl or o- benzenesul f onvD- S*- di hydr o- phenant hri di n-
———p——-yIJ JV-{2-F4- (4,5-di hydro- 1H i m dazol-2-yl)-phenyl]

trans-2-[5-(84¥ichjoradrhadriesidfdini)-8.¢ 0 divnie they x V4566 - tlitivideo-phepathedidin-6-
Aol was pr.epar eiJI frlom

atiliolss Acgtmide oy fonyi) -
rehrl d| n-6-yl]- acetl c acid and
y H i m dazol - 2-y
Thqothrtém ydljlpcemHWa mireperadi mrzoeﬁirmth@@pbﬂeﬂ@rem acibegpgrdmg to
‘}5 cor.di the met hod described in Exanple le. M5
themethmf sgr1 )33!1

Exanple 20 Lr- [2-(4-Carbai dm doyl
Phenyl -ethvll 2- r5 (3

4-di chl or o- benzenesul f oni/rl V5. 6- di hvdr ophésnant hri di n-
b) 3.4-Dicldo yhebenzenesulfonami

Ao S O e s g
to the met{odxRe@ited 1) Bg2@plety, 0.35 mmol ) in 9M hydr ogen

chloride in ethanol (10 niL) was allowed to stand
overni ght at roomtenperature, then the m xture was

) I5—§3,4-B%%%B-tbre%%gsﬂ%&nﬂz—gﬂ @edi%Jﬁ%,@H&y@pl@nﬁﬁ&h&ﬁ%?g !-acetic
a anmoni um car ponat e ng, ,

acid methyieste was added. The reacti on m xture was stirred

Y SR MG PR BBES M

yl)-benzen%gﬁlﬂ)nhﬁﬁ'd’er acebYapizab %Iﬁ@ﬂfi}éd described in Exam le.lc.
I chl or onet hane: met hanol : NFACH = 5: .1) to yield

113 (55% of the title conpound as whi t e cryst al s.

acid , 6- d| hydro phena| ithri d| ne- 6- yI I
Thé 2!1-1 4, Q(j)?inR%%l/J;lCrl OLVIaS | Ig]rel}ar)elcll e%rom [5- (3 40({1 gﬁ‘l?)/ e%%eer}egu ony )AE 10-
dlmethoxySS E 1g'y %%ﬁ%&mﬁﬁﬂé—%&éﬁg QR thethQr 8Rd-NR¥Y MBI B Yiskithod

described in Example 1d.

e) 2-[5-(3.4-Dichloro-benzenesulfonyl)-8,10-dimethoxy-5,6-dihydro-phenanthridin-6-yl]-N-
{2-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl }-acetamide hydrochloride

The title compound was prepared from [5-(3,4-dichloro-benzenesulfonyl)-8,10-
dimethoxy-5,6-dihydro-phenanthridin-6-yl]-acetic acid and trans-4-(2-pyrrolidin-1-yl-ethyl)-
cyclohexylamine dihydrochloride (Reference Example 4) according to the method described
in Bxample 21. MS (EI) 687.2 (MH™).



6-yl]-acetic acid (Exanple 17/d) (0.163 g, 0.34 mmuol),
triethylamne (0.3 nL, 2.1 mol) and
w@wezopz i azol -1 -yl -N, N, N, N -tetranet hyl ur onPCIHU2006/000120
hexaf | uor ophosphate (HBTU) (0.152 g, 0.4 mmol) in dry
di mrethyl formam de (10 nlL) was stirred at room
tenperature for five m nytes before
trans-4-(2-ryrrolidin-1-yl-ethyl)- cycl ohexyl am ne
i hydrochl ori de (Reference Exanple 4) (0.09 g, 0.34
EXﬂlplili;l‘%mal) was added. The pH of the reaction m xture was
Preparatien pfiph £ini @ulichlycoadsbsitioas: of triethylam ne, the so
obtai ned m xture was stirred at roomtenperature
a) Tabletsg o pj ght, then concentrated in vacuo. The residue was
0.01 I582ds&sk il 8§ § Rty 9 8 9
SOl ut oné%lggnﬁ #ér?r?gq%r eczlil g‘?jtfa%[g% /giaggat%gqgg’nﬁst/e?%ﬁ of potato
starch, 5-16i%tod pethvodyfl pywalited, M5t % ofatler 0.008 Y dfadagnbhiencdedste, 1-3

oduct was. purjfied by colu chr omat ogr aphy usin
% of collgiy é@lg% é‘FO’%%éDPé %—Zo"z@.t%o%téawayq%%l e Rux e dbmpepRlated by
wet granul@ish &l RekariaBRiNanol : NHAOH = 9:1: 0.1 as el uent. The
product was crystallized with diethyl ether to yield

b) Dragées, filnwoat siof the title compound. MS (El) 657.2

edgab
g Mok SRR ot 15 e st deriTPh ghus were conted by a layer
consisting bOemterve bh gastroSOlveltfiial or Pheganidarthldl Mhe dragées were polished by
. | - i V-f4-(2-p¥)rrol iditi-l-vlethyl)-cvcl ohexyn-acetam
a mixture Qfbegywax ang carpybaataroxy- bi phenyl - 2-yl ami ne The title
onpound was prepared from 2, 4-di net hoxyphenyl boroni c
ﬂgw—‘“%:?ﬁ accor di ng tg t he nmet hod descri bed Iyg Exz\rrpl e la.
0.0bY 035 41 Brtivd ingedient ¢formula (I), 1-5 % of sodium lauryl sulfate, 15-50 %

- di h - bi phenyl - 2-yl ) - henzenesul f onam de The title
of starch, lcég-ﬁfg?& ﬁg)f%% Iegl‘l-gpyrcggc%p%lﬁqgeo’zrﬂdioxi%e and 0.01-3 % of malgnesium

i as Lo ! . .
stearate w%reglg?i{)’gglgyi %iﬂég,:%lné&fl%c{: ng ?%%ﬁoﬁfo%ﬁ% Ligvd Bf AR AP hard

gelatin capsylpg h| or o- benzenesul f onyD- SIO di net hoxy- S*- di hydr o- phe

d) Suslgenﬂgﬁ]st-hri din- -ylJ-acetic acid nethyl ester The title

ound was prepared from _
- IngRdfene: chODI16- 9V-of Zctide -iAkroBEMONY -BHANMENYY,- 812 % of sodium
. yg- benzenesul f onam de according to the nethod
hydroxide, eks3 % 196 gitFip agidaBBP-8.2 %. of nipagin (sodium methyl 4-hydroxybenzoate),

0.005-0.02 % of nipasol, 0.01-0.5 % of carbopol (polyacrilic acid), 0.1-5 % of 96 % ethanol,
0.1-1 % of flavoring agent, 20-70 % of sorbitol (70 % aqueous solution) and 30-50 % of

distilled water.

To solution of nipagin and citric acid in 20 ml of distilled water, carbopol was added
in small portions under vigorous stirring, and the solution was left to stand for 10-12 h. Then
the sodium hydroxide in 1 m] of distilled water, the aqueous solution of sorbitol and finally
the ethanolic raspberry flavor were added with stirring. To this carrier the active ingredient
was-added in small portions and suspended with an immersing homogenizator. Finally the
suspension was filled up to the desired final volume with distilled water and the suspension
syrup was passed through a colloid milling equipment.

¢) Suppositories:

. For each suppository 0.01-15% of active ingredient of formula (I) and 1-20% of
lactose were thoroughly mixed, then 50-95% of adeps pro suppository (for example Witepsol



d [5-(3

, 4- Di chl or o- benzenesul f onyl ) - 8, 10- di net hoxy- 5, 6-di hydr
wo@2@henant hri din-6-yl]-acetic acid The title choOpaEUAE6/000120

was prepared from

[ 5- (3, 4-di chl oro-benzenesul fonyl )-8, 10-

di met hoxy- 5, 6- di hydr o- phepant hri di n-6-yl]-acetic acid

net hyl ester according to the nmethod described in

le ld. - . e . o
4) was mafiq gled GRS L 1K TS Eivent dB0 R it in
it with hofﬁg é&nﬁr&%ﬂ'@lﬂé Bbthhed nfixtitd wagmould in cooled forms.
(4 5 dlhvdro 1H—Ln1dazol 2-yl Vphenyl | - et hyl }-ace
ppostHens:j t | e conpound was prepared

h 2689 P ! B,

N r%ﬁfaﬂ'f% P LEERE TR eGP e g g dpgeton
use, and tAedolutiam Svad - f(l%rm/w ad todhavel stoplle edblngiby.- Ady@l-6 e xyludion f the
e e S I R,
solution \J(V'M_hl)cergﬂ( L &0 ?Vg 'S %ﬁ?g SThih, ‘T‘he@ﬁﬁm%ﬁbhsc @ere mixed under

conpositions: ets: 0.01-50 % of active
aseptic condgroﬁsi,l #ldd of 1 frok portiany intq aﬁ@)ﬁl@S vthofcohtzot of éhe EJIBP@@GS%VaS

otato starch, 5- %, 0 % rro done
iyophilize, 5l the pRPOB DTk sl vt i Erashr Shapvas Sy bEAhopts Vere
dissolved GR lstefil dwaitek s @0 94 @Hﬁ%l@[@l)@&l%a@ﬁedﬂstsbdﬁlw kilpaed kdlution
were m xed, then granul ated by wet granul ati on and

before adpinégfeegidnt o t abl ets. b) Dragees, flntoated tablets: The
, tabl ets nade according to the nethod descri bed above

were coated by a | ayer consisting of entero- or
gastrosolvent film or of sugar and talc. The dragees
were polished by a m xture of beeswax and carnuba wax.
c) Capsules: 0.01-50 % of active ingredient of fornula
(1), 1-5 %of sodiumlauryl sulfate, 15-50 % of
starch, 15-50 % of |actose, 1-3 %of colloid silicon
di oxi de and 0.01-3 % of magnesi um




stearate were thoroughly m xed, the m xture was passed
through a sieve and filled in hard gel atin capsul es.
Ww@20030%0ensi ons: | ngredients: 0.01-15 % of actP@BEHU2006/000120

i ngredient of formula (I), 0.1-2 % of sodium
hydroxi de, 0.1-3 %of citric acid, 0.05-0.2 % of
ni pagi n (sodi um net hyl 42hydroxybenzoate), 0.005-0.02
% of nipasol, 0.01-0.5 % of carbopol (polyacrilic

Claims acid), 0.1-5 %of 96 %ethanol, 0.1-1 %of flavoring
agent, 20-70 % of sorbitol (70 % aqueous sol ution) and
30-50 % of distilled water. To solution of nipagin and

itric.acid in 20 m aof disti]led ter. c opol S
L Newihi iR B eieppap Prafy isdiho e M Bhue FrBRRRe 413
the solution was | eftgsto stand for 10-12 h. Then the
sodi um hydroxide in 1I\ph _of distilled water, the
aqueous sol ution of flol and finally the ethanolic
raspberry flavor_werq.addg¢dRlith stirring. To this
carrier the ag A edi enp was added in small
portions and $ ith gn i mersing
honogeni zat or. ot: ~ ﬁn&'ern was filled up to
the desired final voljume with di\itilled wat er and the
suspensi on syrup wsgzaesed through a colloid mlling
equi pnent. e) Supposijtories: For Reach suppository
0. 01- 15% of active tAgredi ent of fornula (1) and 1-20%
of |actose weref e m xed, then 50-95% of adeps
pro suppository (f®&exanple Wtepsol 4 was nelted,
cooled to 35 C andgihe m xture of active ingredient
and | actose was nmixed in it wth honogeni zator. The
obt ai ned m xture was noufrd in cooled forns. f)
. Lyophilized powder anpoul e conpositions: A5 %
wherein ol ytion of mannitol or |actose was made with
1 - RISt | 2 jnjection use, and the sol ution
R ° %@@%F{nggrd@@?g@f%ok \ve sterile solution. A 0.01-5
R*> s sdletddufrbon(1)fhyidezeacstome wittyttedpavisoothaf &' nandaR¢ Ichn was be

s aRNY BOFUEROHOMSS 2 (TCBPEIER abt o e CORR @ -
(CEALN- ) Thagenk¥e, spl utions were m xed under

R! and R? together with the nitrogen atom to which they are attached form a 4-7 membered

heterocyclic ring containing 1-3 heteroatom selected from O, S and N; wherein said
ring is optionally substituted with —CO-NRaR", Ci-C4 alkyl, 4-(4,5-dihydro-1H-
imidazol-2-yl)-benzyl or 4-(1,4,5,6-tetrahydro-pyrimidin-2-yl)-benzyl;

R? R% R’, RS and R are independently of each other hydrogen atom, halogen atom,
trifluoromethyl, C;-C, alkyl, C;-Cy4 alkoxy, or acetyl group;

n is an integer from 1 to 4;

R" and R® are hydrogen atom, optionally substituted C;-Cy alkyl group, or R% R® and the
nitrogen atom to which they are both attached together form a saturated, partially
unsaturated or aromatic 4-7 membered ring containing 1-3 heteroatom selected from
O, S and N; wherein said ring is optionally substituted with 1-piperidinyl, 2-
piperidinyl, 4-piperidinyl, 2-pyridyl or 4-pyridyl group;

R° is methyl, hydroxymethyl, benzyl or phenyl group;

m is an integer from O to 6;



>~

aseptic conditions, filled in 1 m portions into

anpoul es, the content of the anpoul es was |yophili zed,
warpa7omeIanpoul es were seal ed under nitrogen. AEEHU2006/000120

contents of the anpoul es were dissolved in sterile

water or 0.9 % (physiologjcal) sterile aqueous sodi um

chl ori de sol ution before &dninistration.Clains 1. New

bradyki nin Bl receptor ant agonl st phenant hri di ne
iscesinglabon®® af S;f ormula (1) R6 (D vvherei n Rl i's

e R A R S LS
1AGNi8 0S| I(@m@ u@{xch aggn o@t—Q(l‘Hz %20C=NIDENH, group; or 4-

2) n- NRaRb,” ( 3) NRaRb, wlirr ( CH2Xn- X- Q
Pl(psyldmmummn bfrsumtltam waith ¢avperidinyl @iqup; pihgs-Cr cycloalkyl

S AR A S B E HE"1 75 Rt r oat om

and opt1c&leh1&qtodés drrracen@atesAndfod sifs arddéordiydrasasiagidfor Bgjvatss thereof.

2.

A o hfardem i aisgied A N@énE%up?of?%@-éyA-aichloro-
benz@n&;uﬁ“of&?'}@ffm()% Qﬁ%ydﬂofﬂh@ngntﬂllﬂmk@ {2—?(4 Shihyt®-1H-

are | ndependently of each o dr ogen
imiglaaeh 2-fladpbees]- ethmlmacmanﬁdlmor owbvwbhlome c4 aI2<Lﬂ (3,4-dichloro-

e R R A BN P P2 B0 B4S98E i OMcarol.

2- )&)Jpﬁdﬂyl]tﬁtﬁﬁ}-@éetﬁﬁld@myﬂfocﬁw?wl@; 2.95-(Ra-didordiénidiRsulfonyl)-5,6-
nitrogen atomto which they are both attached together
dlhﬁ'émlapr@atﬁluﬁ@t@mu Mol (4 Byiqinchslapinerazied-gh-cdmBraseiaenide,

tral%ls sa ,ﬁ%@ﬁggﬁ&% 'I\lfgzgz %%E\hf%n@l 56 %ﬂ%rdpcﬁbﬁén%mmnf—lyg G (EQ (2-

pylsu]h)dimltﬂteﬁldyl)%ydilohbxgir];eéntadmdwI 2-[2-(3 p#di)ﬂﬂmd?hg;kenesulfonyl) 5,6-
dibydra-plonasthntin6-o1 P [d-f¥ £ iny by T ia b L0 -benzyl]-piperidin-
1-yl}-ethanone, 2-[5-(3,4-dichloro-benzenesulfonyl)-5 ,6-dihydro-phenanthr1d1n—6—yl]— 1-
{4-[4-(1,4,5,6-tetrahydro-pyrimidin-2-yl)-benzyl]-piperidin-1-yl } -ethanone, N-(4-
[1,4']bipiperidinyl-1'-yl-phenyl)-2-[5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-
phenanthridin-6-yl]-acetamide, 2-[5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-
phenanthridin-6-yl}-N-[3-(4-pyridin-4-yl-piperazin-1-yl)-propyl]-acetamide,  N-{2-[4-
(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl }-2-[ 5-(toluene-4-sulfonyl)-5,6-dihydro-
phenanthridin-6-yl]-acetamide hydrochloride, N-{2-[4-(4,5-dihydro-1H-imidazol-2-yl)-
phenyl]-ethyl }-2-[5-(2,4,6-trimethyl-benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-
acetamide hydrochloride, N-{2-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl}-2-[5-
(4-methoxy-benzenesulfonyl)-5,6-dihydro-phenanthridin-6-yl]-acetamide

hydrochloride, 2-[5-(3,4-dichloro-benzenesulfonyl)-10-methoxy-5,6-dihydro-
phenanthridin-6-yl]-N-{2-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl }-acetamide
hydrochloride, 2-[5-(3,4-dichloro-benzenesulfonyl)-8,10-difluoro-5,6-dihydro-

phenanthridin-6-yl]-N-{2-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl }-acetamide
hydrochloride, 2-[8-acetyl-5-(3,4-dichloro-benzenesulfonyl)-5,6-dihydro-phenanthridin-
6-y1]-N-{2-[4-(4,5-dihydro-1H-imidazol-2-yl)-phenyl]-ethyl }-acetamide hydrochloride,
N-[2-(4-carbamimidoyl-phenyl)-ethyl]-2-[ 5-(3,4-dichloro-benzenesulfonyl)-5,6-



Rc is nmethyl, hydroxynethyl, benzyl or phenyl group; m

is an integer fromO to 6; X is a single bond, O or S
w@xaeog/ozzophenyl group, optionally substituted WeETTHU2006/000120

[1,4" ]Dbipiperidinyl-1"-yl, 4,5-dihydrol H

I m dazol -2-yl, -(CH2)n- NH1£C—NH) NH 2 or -(CH

2) m ( C=NH) - NHQ group; or 4-" piperidinyl group,

optionally substituted MAth 4- pi peridi nyl group; or C
dihy@7o-pheraptiidin-6-gt]easptanigd blounaisF%f[%@bbﬂichmt@hemen%ulf@@) 10-

et oaes bR o B B B SR H BRI S

ac&mmﬁkconpound of Claiml selected fromthe group of
2-[5-(3, 4-di chl orobenzenesul f ony lLL
3. A @rcheggofqg -memrink Hyel comphentsnefhforaile @) ¢¢ plaimed in Claim 1 which

COEl{p%rs%s re c%mg a]%op%{'hé’ ?c.}ld gl'éflé{gtg%é)? If(hl‘l’nél gRI ori de,

2-[ 5- (3 4- dlchlorobenzenesulﬂ®nyl)
5, 6- di hydr o- phenant pi di n-

-{2-[4-(4, 5-di hydro- FEI I- 2-yl)-phenyl ]
-et hyl }-acet am de hydroch de,
2-[5- (3, 4- di chl or o- B¥zeneSul'f oyl ) - 5, 6-

di hydr o- phenant hri di n- 6- yg
-[2-(4- pyrldln 4-yl - pi per an | -yl)-ethyl]-acetam de,
- whereit tianse2hip®of R® dadiRE hlecisalebaitednbsud £ orithl )-bontoatiling @f dermula
phenant hridin-6-yl]- -[4-(2-
(D pyrrolidin-|-yl-ethyl)-cycl ohexyl]-acetam de,
2-[5-(3, 4-di chl oro- benzenesgpl f onyl ) -5, 6-

dlhydro-phenanthr|d|n-6- -1-{4-14-(4,5-di hydro-I Him

i dazol - 2-yl)-benzyl ] -pipenN dinl - yl}-ethanone,

2-[5- (3, 4-di chl or o- beR qu utfidnyl ) - 5, 6- di hydr o- phenan
thridin-6-yl]-I-
{4-[4-(I,4,5,6-tetrahydro-ﬁyrinidin-2-y|)-benzy|]-pipe
ridin-1-yl}-ethanone, [1, 4" ] bi pi peridinyl

in the présen¥d oPhenmydt; grefe'i_’ak(@ tetfbkﬁ'(t? ﬁbh@ﬂ}@pﬂ?ﬁﬂﬁﬁé)%ﬂhfhﬂﬁi(b? tRn the so
6- di hydr ophenant hri di n- acetam d

obtainedzanpigo-pEphenylj dchwairmdféﬂmﬂeél)l)f onyl ) -5, 6- di hydr ophenant
hridin- 6-yl]-
-[3-(4-pyridin-4-yl - pi per
-{2-[4- (4,5-di hydro- | HI
}-2- [5-(toluene-4-sul fon
6-yl] -acetam de hydr oth
i V-{2-[4-(4, 5-di hyg i mi dazol - 2- yl) -
phenyl] et hyl }-2-[5- ',A,ﬁHtrlnethyI benzenesul fonyl ) -

, 6- di hydr o- phenant hri di n- 6~ yl]-

av)

- wherein the meaning of R® and R’ are as defined above — is sulfonylated with a

-yI) propyl ] - acet am de,
oI 2-yl)-phenyl] -ethyl
Rdi hydr ophenant hri di n-

sulfochloride derivative of formula (V)

R3

R4



acet am de hydrochl ori de,
-{2-[4-(4,5-di hydro-| Him dazol - 2-yl ) -phenyl]-ethyl}-2
WO p®7/072092 PCT/HU2006/000120
(4- met hoxy- benzenesul f onyl ) - 5, 6-di hydr o- phenant hri di n-
6-yl]-acetam de hydrochl ori de,
2-[5-(3, 4-di chl oro- benzené%ulfonyl) 10- met hoxy-5, 6-di h
ydr ophenant hri di n-
- wherein i fndar(idg 6f 87 ,h§ taat foh:masdieimbd Abaple) - pinbtiyl fhrmedylForamide

.. cetamd rochl ori de,
derlva'tWE-O%%3rfr%",%h‘{]\}(;lgchIoro-benzenesulfonyl)-8,10-dif|uoro-5,6-
di hydr ophenant hri di n- 6-yl]-
-{2-[4- (4, 5-di hydro- IFLlnldazoI 2-yl)- rhenyl]-ethyl
} - acet ani de hydrochl ori de,R
2-[8-acetyl -5-(3,4-dichlor
r o- phenant hri di n-
6-yl]-N-{2-[4-(4,5-
thyl }-acetam de hyd
-[2-(4-carbam m do -nyI) ethyl] 2-[5-(3,4-dichloro
- benzenesul f onyl ) - 5,°6<di hywr o- phenant hri di n-6-yl ] - acet
anmide or trans-2-[5-(3,4-dichl oro-benzenesul fonyl) -
10- net hoxy- S. b- dlhydf&zo s Qnthrldlne--yll-
-K-d -pyrrolidin-1-ylethyd;cycl ohexyl]- acetam de. 3.
A process for prepar iRa orrpounds of formula (1)
as claimed in daiml u rises reacting a
boronic acid derivative phkAfornmula (I11) (H - wherein
the neaning of R6 and RR*are as descri bed above - with
2- bronoani li ne of fornmul EIII) (HI') in the presence
of a catalyst, preferabl )

- whereih &hé adag{dor bPRENKE PROSPh AR PAE |a§ddeﬁ%@)abo¢’eh enlstﬁﬁrrﬁ@ed to
obt ai ned am no- blphenyl derivative of formula (I

cyclizatiqy gqastion aerordiBane m@e oretlRgl desdribed iy e dierdaie 1Ed0ab ok, 63
(1998) ST TG Bt e Rt Bfe Bl i el B B progorauta

(VI) are as defined above - and the forned sul fonam de
derivative of formula (%%) (V1)

I OR

gebenzenesul fonyl ) -5, 6-di hyd

7
n?dazol-z-yl)-phenyl]-e

R4
(VID)
- wherein the meaning of R3 R* R’ R® and R’ are as defined above and R is C;-Cy alkyl
group — is hydrolyzed in the presence of a base to furnish a phenathridine acetic acid

derivative of formula (VIII)



- wherein the nmeaning of R3, R4, R5, R6 and R7 are as
defi ned above - is submtted to cyclization reaction
wa@ewondiony to the net hod described in the |itePEI/HUR006/000120
[J. Og. Chem 63 (1998) 5211-5215] and the obtained
phenat hri di ne acetic acid ester derivative of fornula
(VI1) R6 (VII) - wherein e meani ng of R3, R4, R5, R6
and R7 are as defined above and Ris Cl-C4 al kyl group
- is hydrolyzed in the pgt®esence of a base to furnish a
phenat hri di ne acetic aci gcterivative of formul a
: {Qi,ng of R3, R4, R5, RG6
hen the latter is
reacted with an afi of formula (1X) (K) -
wherei n the neani ; are as defined above.
A process for prepa¥ N ods of fornmula (I)
as clainmed in daim1 which conprises transformng a
conmpound of formula GFFZ—npo an ot her conpound of

exi sting ones, and/or salt
formati on and/ or |ibe Mo the conpound fromsalts. A
conmpound of formula (I ~selected fromthe group of
2-(4-pyridin-4-yl-piperazin-lyl)- ethylam ne,
trans-4-(2-pyrrolidin-I- I - et hyl ) - cycl ohexyl am ne
di hydrochl ori de, 2- 111)

- whereif ﬁi@r\ﬁéérﬁlﬂlg"éleﬁ’ R4PRDRC %ﬁ& 'RJ |arey als)cji'eﬁhgﬁ’ Y0 eth the latter is reacted

t et rahydrochl oride, 4-]4- dro-1H m az ol -
with an @mipe)detieaiivg|of fcplrp@r {IE(D n e
2- (4-piperidin-4-yl methyl -phenyl)-1,4,5, 6-
tetrahydro-pyrimdine, 2-(4-pyridin-4-yl-piperazin-
1-yl)-propyl amne. A pharq?eﬁutical conposi tion
conprising a therapeutiggfly effective amunt of a
compound of formula (1) aé\ﬁialned in daim1l or
opti cal anti podes or racenates or

(IX)

— wherein the meaning of R' and R? are as defined above.

nodi fyi ng or renovi

4. A process for preparing the compounds of formula (I) as claimed in Claim 1 which
comprises transforming a compound of formula (I) into an other compound of formula
(I) by introducing new substituents and/or modifying or removing the existing ones,
and/or salt formation and/or liberating the compound from salts.

5. A compound of formula (IX) selected from the group of 2-(4-pyridin-4- yl piperazin-1-
yD-ethylamine, trans-4-(2-pyrrolidin-1-yl-ethyl)-cyclohexylamine dihydrochloride, 2-
(4-pyridin-2-yl-piperazin-1-yl)-ethylamine tetrahydrochloride, 4-[4-(4,5-dihydro-1H-
imidazol-2-yl)-benzyl]-piperidine, 2-(4-piperidin-4-ylmethyl-phenyl)-1,4,5,6-
tetrahydro-pyrimidine, 2-(4-pyridin-4-yl-piperazin-1-yl)-propylamine.

6. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula (I) as claimed in Claim 1 or optical antipodes or racemates or
pharmaceutically acceptable salt or hydrate or solvate thereof and one or more
pharmaceutically acceptable excipients.

7. Use of a compound of formula (I) as claimed in Claim 1 or optical antipodes or

racemates or a pharmaceutically acceptable salt or hydrate or solvate thereof for the



10.

pharmaceutically acceptable salt or hydrate or solvate
t hereof and one or nore pharmaceutically acceptable
wex@rpimat s. Use of a conpound of fornula (1) BSI/HU2006/000120
claimed in Claim1 or optical antipodes or racenmates
or a pharmaceutically acceptable salt or hydrate or
sol vate thereof for thenddufacture of a nedi canent for
preventi on and/ or treat ment of a condition which
mafgAitie &F 4 RddRiabdean & pRvEIRAYMddiruéaeaent 6F a Bnditise which
according to Caim?7 erein the bradykinin receptor
requisesirbibijien of nbBEYKiBEEjsERHOr.9. A met hod of treating
t
UseEoinefts DA M2 R0 Sd RBtReGlof £RMRin B1 seccptor
A maeliodicttedating and/oa I;&entarmng d I@oﬁtﬁ&@h twhéehe ofquams inhibition of a
ffective ano of a, conpound of formJIa
bra gyl RSP B %rla}rlssbtaﬁ@émstaﬂ% (50 debase i ol ool an
effeRfiy® RALIRC 6l &h d{maCGie P&nﬁﬁﬂae (I?azlzs claimdW & @BnPH or optical
sol vate thereof. 10. treating and/ or
antlpp@asem mqaglam o0 phiarn@camcajlﬁ amegtahhéalé onhydratetor aolykteigyeot.

A héh&P 19 {reatlsng %%’rkprgxlrer}m%% aceordin ; 05 Claim 9 wherein the bradykinin

receptor is bradykinin B1 receptor.




