3 DEC 2003 1 Bradykinin receptor antagoni sts The present invention rel ates
to novel sulfonyl am ne derivatives, to processes for their productiPBE{ 2003
their use as pharnaceuticals and to pharmaceutical conpositions conprising
them More particularly the present invention provides in a first aspect, a
compound of fornmula IA"' 0 f89 R GC-XIS11 -X2 NHCH2 CH in D O R wherein
R5A is - XA-RBA or -N(R7A) ROA, wherein XA is piperidinylene or

pi perazinylene, R6° is H, Cl-C4al kyl, C3-C4al kenyl, C3-C4al ki nyl,

Cl- CA4( aBiladykininketeptoGintadrists boxyal kyl ), a C5-Crheterocyclic group or
phenyl - C1- C4al kyl ; R A is am no- C2- C4al kyl or nobno- or
di - (Cl1- Coal kyl ) am no- C2- C5al kyl, and AMis H, Cl-C4al kyl or has the

meani n ' oo Lvalent group of formula LN .- (CHx)~

ooty TPreseiyeiitbn Midies o roo B b ofie SERHRR, o ioReca forhdis &

di rect froductioR3ieande Aé/phaagatduticalsrandad pithenueativhl somposttiongcondplisig i S a

di rect IBond, R3A is H, Cl-C4al kyl, C3-C6cycl oal kyl, C3-C6al kenyl,

C3-Cral F’%I, Cr ClOaral kyl or Cs-Cgheteroaral kyl, R4AAis Hand mis 1 or 2

or 3; or (c) X4 is -CHR12)-, R3Ais H and R4A and R12 together are

propyl ene and. mi , or ethylene and mis 2; C(o)R'" X2 is a dival ent

group °WW@A%GWBF inveatianpreyides i firshasneet, ajcomppuad sf fogmula 1A

C3- C6eycl oal kyl or -NR ARA, wherein RLA and R2A independently are

Cl- C4al kyl or, togethegr wi1tS the N-atom,Bb which they are attached,
h&?@"‘b@ﬂj

represent a 5to 7 i >é'd" ¢I¢H15i ng; and (1A)
wherein
R* is -X*-R* or -N(R")R™, wherein

X* is piperidinylene or piperazinylene,

R*is H, C,-C.alkyl, Cs-Cialkenyl, Ca-Caalkinyl, C,-Cy(alkoxyalkyt), C,-Ca{carboxyalkyl), a

C;-Crheterocyclic group or phenyl-C,-Cialkyf;
R™ is amino-C,-C4alkyl or mono- or di-(C1-Csalkyl)amino-C,-Csalkyt, and
R* is H, C4-C,alkyl or has the meanings as given for R’

-(CHZ),,—-)i(’—(CHz);-—x‘—N—-
4A

X' is a divalent group of formuia IA’ daa  wherein
R

niszeroor1;

X*is CH or N;

(a) X* is a direct bond, R* and R* together are ethyiene and m is 2; or

(b) X* is a direct bond, R* is H, Cs-Cialkyl, C3-Cecycloalkyl, Cs-Cealkenyl, Cs-Cgalkinyl,
Cr-Croaralkyt or Ce-Cgheteroaralkyl, R“isHandmis1 or2or3; or

(¢) X*is -CH(R"™)-, R* is H and R** and R'" together are propylene and m is 1, or
ethylene and m is 2;

c(o)R"

X2 is a divalent group of formula 1A” @ wherein
=x*

X*is CH or N; and

R" is Cy-Cialkyl, Cs-Cecycloalkyl or -NR'R?, wherein
R'* and R* independently are C,-Calky! or, together with the N-atom to which they
are attached, reprasant a 5 to 7 membered heterocyclic ring; and



3 DEC 2003 2 RO and R10 i ndependently are a phenyl or pyridine ring; and
salts thereof. It will be understood that the above defi ned conpounds Y 2003
bear substituents within their structure, e.g. may bear appropriate pheny?
ring or al kylene noiety substituents, e.g. phenyl and pyridine in the
meani ng of RO or Ri may be unsubstituted-or substituted by one or nore

hal ogen, and in the neaning of R3" alkyl may be unsubstituted or

substituted by hal ogen, C3-Cscycloalkyl or aryl; aralkyl may be

unsubst ﬁgl&hﬂﬁ'bfndéﬂbﬁérklwa?éialﬁﬁeﬁﬁ'o??gﬁhedgﬁwoxy1 nitro or C, -C4al kyl

whi ch may be unsubstitutéd or substi halogen het er oar al kyl may be
unsubst APdeaks theragipst i t ut ed by C -C4alkyl. The amino noiety of the defined
am nocar b- onyl or am de groupings can be any appropriate am no grouping,
e.g. cyclic or aliphatic or may bear further substituent groupings. Even
nor e palttW*'!:D@ dndgrstaed thatdbe aboyadefinedmempoundsiamydear substituents within their

2-(2, 2-

- 5( (4- am nocaf E?ﬁﬁg Vg‘igﬁerg‘e’%mﬁ"a‘f POSTYISNG 9 Aliieng; gty sybsfitgats 9.9 phenyl

- 5- (ani Aod ayiding n theznetingof Rheram' maywef mub&ﬂtbl@ﬂmIszﬁﬁutédeﬁ&orﬂ{o@ al t
for mai an7ioREn 3R o5 FREHARSH B ARAG S nstistulsibor sokSuted by alogsm R
and R2 c@wemmw byarglh; ardlkyl by Heinsabstitied o Babstithtb bs;fhaldziaﬁt ABthoRy, Wi %2

ne e R G e B Pt o gty redent ettt

C5- C, cybé ansubstituted titutad By El-Cyal nis
Zero o¥ : m&gp:m)?séa gﬁl :'?s;leéyl H&lhdez?rgiﬁro]&gme df?heldé’ﬁne% é?ﬁlngcarb

C, - C4al RS‘/Y' or gl BRgS 9@&PRPWF?‘QGW'OQQQWQLQ(W!;'!C or allphatIc or
C, - CA( crah ®eypiuriib) sulistituent groupings.

Even more particularly the present invention provides a 2-(2,2-diphenylethylamino)-
-5-(4-aminocarbonyl-piperidine-1-sulfonyl)-benzoic acid amide or -5-(aminocarbonyl-
C:-C.alkyleneaminosulfonyl)-benzoic acid amide, or salt thereof.

Preferred compounds in accordance with the invention are those of formula |

H
- 0
A 0

O
G- (CH )7 C=(CH ) N-5 NH-CH7Cl
9 R

il s
wherein

R' and R? independently are C,;-C,alky! or, together with the N-atom to which they are
attached, represent a 5 to 7 membered heterocyclic ring;

(a) R’and R*together are ethylene and m is 2; or

(b) R’is H, Ci-C,alkyl, Cs-Ccycloalkyl or phenyl-C,-Caalkyl, R* is H and mis 1 or 2 or 3:

n iszeroor1;and

R®is -X-R® or -N(R")R®, wherein



C5- C7het erocyclic group or phenyl-C, -C4al kyl; R7 is am no-C2-C4al kyl or
nmono- or di-(C, -Cral kyl)am no-C2-Coal kyl, and R8 is H C, -C4al kyl orz PEs003
t he neani ngs as given for R7; and salts thereof. Al kyl groups and nole I es
in the conpounds of forrmula IA or | may be branched or straight chain.

Al kyl groups are suitably straight chaid= Heterocyclic groups may be
saturated or unsaturated and may contain one or nore addi- tional

het erocyclic atonms, e.g. oxygen or sulfur. Exanples include piperidin-1-yl,
nmor pholin- 1-yl, 3,6-dihydro-2.H pyridin-1-yl, thionorpholin-1-yl,

pyrrolin oI|n 4-yl, thionor- pholin-4-yl,

3,6-dihyd%d§21rh¥JF I n?1l-yl, 2,5-di hydropyrrol-1-yl and

4-di t | uoropi peridin-1-yl, and may be unsubstituted or substituted by one

or two hake t d n i on ' n free or salt,

e.g. aci dhagglﬂt'(?‘gﬂ&]sa%t@‘g@(gw ¢ﬁ'§“?lh{7§'n{; aﬁ“?"ﬁ@“@?‘ﬁ%’%ﬂ'ﬁy
Form e oy ae 11 ] ol pocotare or hvdrochorl de salt. Suitable oo
phar maceu i £m'9°§é'£ﬁ bqr@or%padbég (tQﬁaH‘M %'Q!“Péézl’é?d &faceutical use in
accordancaswn JCthaikyhseids the mmt q;ve,-p@q-p['cul ar the hydrochloride
salt. g%c;]ormj a | A the follow ng SI gniticances are preferred

i ndepen ???t e8Pf-ect i vel y or in any conbination or sub-conbination: (a')
R5" is unsubstituted piperazinyl or pi per azi nyl substituted by mnethyl,
ethyl, benzyl, 2- pyridinyl, mnet hoxyet car boxymet hyl or -CH2CHCH2; or
pi per i aftif¥ drapna em@g‘/m lhetcnmpouoesy fnuls IACRY mpRbeTenclied drREfaight

ani nopr g, Alldfiy IR ropyl, d| et hyl am nopr opyl ,
di but yl am noet hyﬁﬂadl rréeth'{p%byrer\é no%'ﬁ%?ﬂpor di met hyl am nopentyl; and RMis

H, methyl, am nopropyl, am nobutyl, dimethylam nopropyl or
di met hy ' Lo ' " +NR - wherei nls
L 1ot gl b i b sl B e R R ob SRR S g s
- CH( R4 AljenaChete raciicRitams NiHg. WygemonsuifursEﬂampleQ irsiudieRpdie rindivel 1 ) bdrplgﬂihher
are pr € 1 CH? - whereln
o s Dorat aR o VIR -f inomdipotlyi v b iy, ool dplom
i sobut yibholif4dylr 3)8tdilyidro-elepyniginebyl, aﬂ-dnyydropymdldmmyiﬂ medlm)droplpendln -1-yl,

and may be unsubstituted or substituted by one or two halogen atoms.

Compounds of the invention exist in free or salt, e.g. acid addition salt form. The invention is
to be understood as including both the compounds of formula IA or in free as well as in
salt form, e.g. as trifluoroacetate or hydrochloride salt. Suitable phamaceutically acceptable
acid addition salts for pharmaceutical use in accordance with the invention include in
particular the hydrochioride salt.

in formula 1A the foilowing significances are preferred independently, collectively or in any

combination or sub-combination:

(a') R™ is unsubstituted piperaziny! or piperazinyl substituted by methyl, ethyl, benzyl, 2-
pyridinyl, methoxyethyl, carboxymethyl or -CH,CHCHS,; or piperidine substituted by
methyl;

(") R* is N(R™)R®* wherein R™ is aminopropyl, aminobutyl, dimethylaminopropyl,
diethylaminopropyl, dibutylamincethyl, dimethylaminobutyl, or dimethylaminopentyl; and
R* is H, methyl, aminopropyl, aminobutyl, dimethylaminopropyl or dimsthylaminobutyi;

(b") X' is (CHz)a-CH(R")(CH2).-N(R*)- wherein n is zero or 1 and R* and R* together are
ethylene;



cycl obut yl net hyl , - CH( CH3) C6H5, cycl ohexyl, ‘propenyl , butenyl, pentenyl,

propinyl, butinyl, pentinyl, benzyl, nethylbenzyl, fluorobenzyl, 3'DEC 2003
trifluoronethyl benzyl, nmethoxybenzyl, nitrobenzyl, pyridinylnethyl

met hyl i soxazol yl methyl, nmethylthiazol yl nethyl or thiophennethyl; (c') X2
Is a divalent group of fornula I A" wherdein X3 is CH and R' is nethyl,

cycl opentyl, cycl ohexyl, N(CH3)CH2CH3, piperidinyl, norpholinyl,

t hi onor phol i nyl , dihydropyridinyl di hydropyrrol yl or difluoropiperidinyl;

" X2 iy : d 2

ror phol PR CH RBla ik NP A s 5L R b i 5
substitutwbpﬂynhare!bgiene(d ) Ra is phenyl and R10 is pyridine. In fornula |
t he fol f d d d tI | 1 ect I

any * colfby e SR LR Eoma TR P bfereiy e sragh v W o PABOATRIA B et hyl

th | 6| $3b Riokeat dphép

g{t:chgd rgréw)él promtjn Whed h»#o‘fylmn 1- Wn&h?l%%%ﬂﬂ@ﬁtﬁwe%y?rgl n-1-yl,
t hi oror ph@‘lchl? M ?/'#"y'or %@ﬂﬁ:ﬁ'ﬂo‘i cahexyl¢ BWPRBV'a‘PMGM ResgRAhroping, et hyl ene
and rn i shiinyf, béntﬁ@l 'b%nf&rl iﬁ%iﬂ})ﬂenzﬂ}’ﬁﬁc% Iﬂ?f%??d&ié’thglb S Hand mis 1

or 2 or 3, espemal (c) 'nis zero or wherein Rs

i's C, - CaalRifoxykengyl, ﬁ@'Ph?'I‘ZW MQFY@ethﬁUDBWOyazdylmedy@,nyl " et hoxyet hyl |

car boxyr'ﬂa,q.I kh .and X is as defl ned above. (d) RSB is
-N(R) \Qﬁk |3zdi%ﬁ1'eﬂ'§ﬂl grmfﬂE] ?@%‘é"" am nobutyl gﬂropyl am noet hyl ,

di met hyﬁc)Xam a\dwﬂl@pygrounmmWIaahh“mmnemlx usicetandla mmpmymcyclopentyl
di th | . by
e SHEeBBRINCH AR bt BRH Ry GRRERG, SPUHEREGo1 ng « e

present i mhﬂnopmlsdbsdﬁlpomplmemgd process f or t he production of a conpound
%];ch g(r)o J,)asgzl ég%w@‘fqr\t B{O%cﬁ_ﬁff ,se rre% is f\Pand ﬁgngrgn%rr}gho%ylf ormila l11A3
(@) R’ and R'® are phenyl which is unsubstituted or substituted by halogen;
(d”) R®is phenyl and R' is pyridine.

in formula | the following significances are preferred independently, collectively or in any

combination or sub-combination;

(@) R' and R? are independently methyl or ethyl.

(a®) R' and R’ together with the N-atom to which they are attached are piperidin-1-yl,
morpholin-1-yl, 3,6-dihydro-2.H.pyridin-1-yl, thiomorpholin-1-yl or pyrrolin-1 -yl.

(b’} R® and R* together are ethylene and m is 2.

(b°) R®is H, methyl, cyclohexyl or benzyl; R* is H and m is 1 or 2 or 3, especially 1.

(¢) niszeroori,

(d') R®is -X-R®, wherein R® is C-Csatkyl {e.g. methyl, ethyl or isopropyl), 3-propenyl,
methoxyethyl, carboxymethyl, 2-pyridyl, or benzyl, and X is as defined above.

(d”) R® is -N(R")R®, wherein R’ is aminopropyl, aminobutyl, dipropylaminoethyl, dimethyl-
aminopropyl, dimethytaminobutyl, diethylaminopropyl or dimethylaminopentyi; and R® is
H, methyl, aminopropyl, aminobutyi, dimethylaminopropy! or dimethylaminobutyl.

In addition to the foregoing the present invention also provides a process for the production
of a compound of formula 1A which process comprises
reacting a compound of formula IIA



11 11 -X1 -S-)e-NH-CH -CH O 0 R wherein X1, X2, A9 and R10 have the

meani ngs given for formula IA, wth an amine, e.g. of fornula I11A HIRSEA 2003
(I''TA) wherein R54 has the meanings given for formula I A and recovering

t he obtai ned conpound, e.g. of fornmula IA in free or in salt form e.g.
acid addition salt form The present -irvention al so provides a process for
the production of a 2-(2,2-di phenyl et hyl- am no)-

-5-(4-am nocar bonyl - pi peri di ne- 1-sul fonyl ) -benzoi ¢ acid am de or

-5-(am nocar bon- yl - C2-4al kyl ene am nosul fonyl )-benzoi c acid am de, for
exanpl e a conpound of forrru1I9 | .as definpeld above, or salt thereof, which
process conprises re&@‘iﬁrgx'aﬁ?#—m%@ﬂp@gnxl et hyl am no) - (IIA)
-5-(4-carboxy-piperidinagd1l -gul fonyl)-benRoic acid am de or

- 5- (car boxy- C2-4al kyl ene am nosul fonyl)-benzoic acid am de, for exanple a
compou i YO KRl | = ) < ~' R4 R3 O wherein
R, RzmrllQ%,BmR)’g,' Rﬁﬁan%ddnhfy\ég%t%emﬁeggﬁﬁgg%&g%@éﬂ%r mula |, wth an

am ne, Withyan gmine;ergulohfarmulaAS (i11) wherein R5 has the neanings given
for formula I, and recoveri pggdshe obtained conpound, e.g. of f?lrgyl al, in
free or in salt form e.g. acid addition salt form The react 19 may be
car ri edwhergini R™ fas thalemeasings giveatiarfdanalaphocedur es, for exanple by a first

' an 1 E8liRb ofty L R Bl. &o% hrude 4 45 e ot e et sacdidy (e

coupl i nafdditioapsaltfomh.vi ng addition of the acid chloride to a m xture of the
amne and e_g. TEA, at a tenperature of, e g .10C. Aqueous 3 DEC 2003 6
wor kup foll owed by precipitation from e.g. ethyl acetate gives the free

base. Trt prabéntlivertion alse provideda pidcaBs! fr thedpraaeetivhest a@(ﬂ’,@-dh}hemgth%i I'led

artisan, In Lge exanpl e tyt?e, foll ow ng. abbrevi ations are used:. ;

di met hqulpg)r- = %4@1%n -pipendine-1-sulfonyl)-benzoic acid amide or -5-(aminocarbon-
y1-Caatkylene aminosulfonyl)-benzoic acid amide, for example a compound of formula | as
defined above, or salt thereof, which process comprises reacting a 2-(2,2-diphenylethylamino)-
-5-(4-carboxy-piperidine-1-sulfonyl)-benzoic acid amide or -5-(carboxy-C..qalkylene
aminosulfonyl)-benzoic acid amide, for example a compound of formula [

HZ

1 /
RN,
c=0

HO, b 9_@_ @ an
,C-(CH,)rC-(CH,)=N—$ NH-CH;CH
o R* R O D

wherein R', R?, R%, R*, m and n have the meanings given for formula |,
with an amine, e.g. of formula IlI

H-R? {m
wherein R® has the meanings given for formula |,

and recovering the obtained compound, e.g. of formula |, in free or in salt form, e.g. acid
addition salt form.

The reaction may be carried out in accordance with standard procedures, for example by a first
acid chloride formation step using e.g. thionyi chioride and catalytic DMF in an inert solvent, e.g.
CH.Cl,, at ambient temperature, followed by the coupiing step involving addition of the acid
chioride to a mixture of the amine and e.g. TEA, at a temperature of, e.g. «10°C. Aqueous



[—*
di met hyl sul f oxi de; EDTA: ethyl enedi am ne-tetraacetic acid; EtOAc:
et hyl acetate; | PA: isopropanol; RT: roomtenperature; TBME: t-butyl FBEDLYN
et her; TBTU. (O (benzotnazol-I- yl)-N,N, N ,N -tetramethyl uroni um
tetrafl uoroborate; TEA: triethylamne; TFA: trifluoroacetic acid; THF:
tetrahydrofuran. Exanple 1: Preparati el -of
{2-(2, 2-di phenyl - et hyl am no) - 5-[ 4- (4-i sopropyl - pi perazi ne-1| -
car bonyl) - pi peri di ne- 1-sul fonyl ] - phenyl} nmor phol i n- 4-yl - net hanone (fornula

1) R+ F RS =
41 sopr SonpP {PhoaelHy gL RsSH from bd, iy Ao fiaBfiing e ter, Tig S8l foms

(2- (2, 2amirpadmby sia#dqﬂdapmcﬂxy.l{@lpm\\(nétodm siobled) arfisarer i di ne-

1- sul fonyl } - phenyl } - nor phol i n- 4-yl - et hanone (130.2 g), CH2CI2 (1.3 1), DW
(0.82 g) and thionyl chloride (18.1 m, 29.51 g). The suspension is

sti r r edinahe ardiinplet thefutiowinglabbreviziiens and iisbal: DM dinvattlyl dbreimide; tMSOThe

| atil t 30C dth
orude. oMETRpUIHE: EDTA Ry EPgRITSbrp et 208 BRT: SYRcIRILIRAN of aci d
chlori d% Craﬁlsieﬂﬂ @ofh l@h‘)fbhla&@reOTBNEOflb dhethpesthgr, TBTU4(0 %Sbr&btna!&ﬁ (98.09

g) and 1) at 0C over 1 The_reaction i s work

r emovi ng)-NeY. B NI t@éfameéhwp@vm tatrairobaratgh TEAHEethylaming TRA: wblpmet!pl n

Et OAc (gc,@lﬁHpqgrmmgrawth water (2 x 500 m), brine (500 m) and dried
(Na2S™4) . 'The ‘vol urre is reduced by rotary evaporation (35C, house vacuum
to -500 mM and stirred at anbient tenperature for 17 h. The suspension is

filt t f
base. | (512AP8 11 pparfik of aR-IRRUHRatha s  bprory R dindY, o
CH2Cl2 (1.2 1), earboavl)—fpipdr[d!m(-lBuﬂanm—phélhyl}amm-phoin-d-gl-maﬂoﬁa n, the
latil ' d t 't ted
Wi 1Pa (T D) GmealRl R & RRphaind R bR SethiBes, R den - #8tum
to give the crude®£idlisepriopyPpipehszin-1iyie corrpound (c) A2liter flask is
charged with the above crude HCl salt (1133.7 g), silica gel (13.0 g) and

cHzal 2 (@1 A litgr flagkds gharpad with 42-62,2 dirhgnyluthylamipoh544-(4aebexy)-Rirerisineat ur e
and t heﬂsﬁi’fdﬁyﬁfpﬁGnyl}-H&'qﬁ'ndﬁhQCﬁ tha%dn%R%’é 8Q),lMLH, A (Pﬁb?o §§|Q¥EH& s

renmoved by rotary evaporation. resi due 1's suspen ure of
| PA ( 1. 0iPpykeiiprige: (8- 1(rmb69+$|1)9)aﬁbe ﬁ@%mgron@s stisradad. ambmt@mper@nue itba 18
ai | awo t ing sum
3 e gisigs Bissol8y BGH &0k [ RIRRIdied G Folafid iy foblry laphratdy BobC At s 10

acet onevacuu®) hhd thedcrudé aoidetiloride is nbd&sbived’ mammmmn Tise smloﬂic&tbftamd

anbi ent cHIGIRTE BbYESF 1P ﬁﬂ)&tt.ujerorf ?%p]:'gprylplpergfl Ine (4% 5) TEA (98.09 g) and CH.Cl,
(11) at-10°C over 1 h. The reaction is worked up by removing volatiles via rotary evapor-
tion. The residue is suspended in EtOAc (2.0 1) and washed with water (2 x 500 ml), brine
(500 ml) and dried (Na;SO,). The volume is reduced by rotary evaporation (35°C, house
vacuum} to ~500 ml and stirred at ambient temperature for 17 h. The suspension is filtered
and dried (40°C, house vacuum) to give the title compound as free base.
(b) A 5 liter flask is charged with the above compound (121.3 g), CH;CY; (1.21), and 37 %
HCI (17.38 g). After stiring for 30 min, the volatiles are removed by rotary evaporation and
the residue is triturated with IPA (1 1). The suspension is filtered and dried (40°C, house
vacuum) to give the crude HCI salt of the title compound.
{c) A 2liter flask is charged with the above crude HCI sait (133.7 g), silica gel (13.0 g) and
CH.Clz (1.3 ). The mixture is stirred for 15 min at ambient temperature and then filtered.
This process is repeated twice more. The solvent is removed by rotary evaporation. The
residue is suspended in a mixture of IPA (1.0 1) and water (100 mi) and heated to reflux.
The selution (8 allowed t& cool 1o amBisnt tamparattirs and atit for 17 h. Thé resulting sus-



pension is filtered and dried (60C, house vacuum 2 days) to give the title
conpound as HO salt. In the follow ng exanpl es conpounds of formul aj D 7 03
wherein R3A and RA together are ethylene, mis 2, X3 is CHand RSA is

- XA- RBA wherein XA is piperazin-1,4-ylene, are prepared analogously to
Exanpl e 1: Exanpl eR11nRWOO 2* nor phol i m-4-=yl| 0- CH3phenyl

3*3, 6-di hydro-21- pyri di n- 1-yl O- CH3phenyl 4pi peri di n- 1-yl 0- CH3phenyl

5* mor phol i n- 4-yl 0- CH2CH3phenyl 6t hi onor phol i n- 4-yl O- CHBphenyI

7* mor pheleh b ahen g@,gm

9*rmrphgl |ﬂoﬁ3§/ym0- 5r)Clglj-ld-lzpﬂ-h(gﬁg\’lbl\ﬁlo*rmrphol I n- %_Bﬁg? 9&4’5’ defﬁryl
11*3, 6- dr%l}dﬁﬁwswwa|%ﬁ@@¢tylmm}w¢}mpmnen9|stmd for3days The sus-

12*mor p phenyl

123, 6- AP Ry oD S Herce Sl AfeclpAC Hisn bt GHv BFUILE e s criporog B neny

1. 1nor phi§Hisalt.4- yl 1- CH3phenyl 1.2- CH30- CH3phenyl

1. 3nor phol i n-4-yl 0- CH34- C - phenyl 1. 4-C5Hg0- CH3phenyl 1.5-CBH110- CH3phenyl

1. 6nor phol i n- 4-yl 0- CH34- F- phenyl 1. 74-di fl uoropi peridi n-1-yf 0- CH3phenyl

1. 8nor pﬂroiﬁerfelbvyih@ek#]hplay bompamdsrdfffdammmﬁhmm R*Qng ct afd) the

follown n’p&g'md f in R3 and R4 together are

et hy| \g'n 89“'? nenﬁn |s§ RQ ana RQI is % EUA where |s pnperazm -1,4-ylene, agr]e prepared
analogously to Example 1:

Example R n R* R'/R"
2* morpholin-4-yl 0 -CH, phenyl
3* 3,6-dihydro-2H-pyridin-1-yl{ 0 -CH, phenyl
4 piperidin-1-yl 0 -CH; phenyl
5* morpholin-4-yi 0 -CH.CH;,3 phenyl
6 thiomorpholin-4-yl 0 -CH; phenyl
7t morpholin-4-yl 0 benzyl phenyt
8 -N{CH)CH.CH; 0 -CH, phenyl
9" morpholin-4-yi 0 -CH,CHCH; phenyl
10* morpholin-4-yt 0 -CH.CH,OCHj, phenyl
11* 3,6-dihydro-2H-pyridin-1-yl | 0 | -CH(CH;)CH; phenyi
12* morpholin-4-yl 0 2-pyridinyl phenyl
13 2,5-dihydropyrrol-1-yt 0 -CH; phenyl
14 3,6-dihydro-2H-pyridin-t-yi | 1 -CH,3 phenyl
15 morpholin-4-y! 0 -CH.C(O)OH phenyl
1.1 morpholin-4-yl 1 -CH; phenyl
1.2 -CHy 0 -CH, phenyl
1.3 morpholin-4-yl 0 -CH, 4-Cl-phenyl
1.4 CsHy 0 -CH; phenyl
15 ~CeH1y 0 -CH; phenyl
1.6 morpholin-4-yl 0 -CHs 4-F-phenyl
1.7 4-difluoropiperidin-1-yl 0 -CHj; phenvi
1.8 morpholin-4-yi 0 -H phenyl

* as trifluoroacetate



mis 2 and R5 is -N(R7)R$ are prepared anal o‘gously to Exanple 1: Exanpl e-NR
| RNRR 163, 6-di hydro-2H pyri di n- 1-yl 0- (CH2) 3N( CH3) 2- ( CH2) 3N( CH3) 2 3 0EC 2003

17mor phol i n- 4-yl 0- (CH2) 4NH2- ( CH2) 3NH2

18nor phol i n- 4-yl 0- (CH2) 3N( CH3) 2- ( CH2) 4N( CH3) 2

19nor phol i n- 4-yl 0- (CH2) 3N( CH3) 2- CH3 20+8b+ phol i n-4-yl 0- (CH2) 3N( CH2CH3) 2- H 21
nor phol i n-4-yl 0- (CH2) 2N (CH2CH( CH3) 2] 2-H - - .

nmor phol i n- 4-y10- CH2C( CH3) 2CH2N( CH3) 2-H 22 In the fol |l owi ng exanpl es

A “af“‘e@ﬁé“‘?‘%ﬁé&ﬁ‘nd& othuif) ipfin oA g R 1DeiHEF brp Bene. ™"

anal ogomsllsﬁ artdd-'i aNtFl aﬂ 3re prepaped RXBREOUSsly to Example 1:
|

3 14 IT.,L I (J.LI II J. y \.ﬂ"u ¥i T

3. 24- npt ‘?HP erlazi n- 1- yt" henyl phen§| R R

3. 31- npt hyligpi per obNCRAamY -preo ! -(CH,)sN(CH -

3. 44- net hzl EPngr asﬂgn- -I/ | CCphenyl nvr i gj ne | n( 'rfgn)e3 * :1}2 ' e(()gg.{#%'l\l(ecsi-'s)z

conpouhds” 87 for[mul a mamlielipdivl” R3i | 0 < H, AMGP&)MHznet hyI pi p(é}i-b)aNHzl-'

Py

I,
)3?1 ?gd CH( EEZ)- are preilrjpar eﬁw%;ilglgl:ugl y tb (Ex"‘éﬁmté" £ ol n{f?'éa"i(%b ;nd

t oget hpr 419pr0py| enemofphddihidyiene?2 I¢|J| t he t(@t—lz)gm1\L )zexam)l es cgppoundf of

f or mul b~ vherdi-r—RA—anrdR2A togett wi-th th tomtd which they hre
attachpd aP® norlphol | MORhPlin-deyli s a‘?ﬁc Re-ECH)N(CRCEIN, wher ei nHXA i s
pi peragin-2;y4-yllene, gopnhifAdicd aray Qﬂkﬁz)éﬂ[fcﬂ-lzéfﬂ‘éﬂa)gz -H

| 22 morpholin-4-y| 0 -CHzC(CH3)2CH2N(CH3)2 -H

In the following examples compounds of formula IA wherein nis 0, mis 2, X* is a direct
bond, R* and R** together are ethylene and R is morpholin-4-yl are prepared analogously

to Example 1:
Example R XXl B R
3.1 4-methylpiperazin-1-yl | N | C | phenyl | phenyl
3.2 4-methylpiperazin-1-yl | C | N | phenyl | phenyl
3.3 1-methyl-piperidin-4-yl | N | C | phenyl | phenyl
3.4 4-methylpiperazin-1-yl { G | C | phenyl | pyridine

In the following examples compounds of formula IA wherein R* is H, R* is 4-
methylpiperazin-1-yl, R® and R' are phenyl, R"" is morpholin-4-yl, nis 0, X* and X° are CH
and X* is -CH{R')- are prepared analogously to Example 1:

Example R* +R* m
together

4.1 propylene 1

42 ethylene 2

In the following examples compounds of formula 1A wherein R™ and R* together with the
N-atom to which they are attached are morpholin-4-yl, R* is H and R™ is -X*-R®* wherein
X is piperazin-1,4-ylene, are prepared analogously to Example 1:



|
3 DEC 2003 9 Exanpl eRmR 23- CH311- CH3 24*- CH311- CH( CH3) CH3 25*benzyl 10- CH3

26*cycl ohexyl 10- CH3 27*- CH310- CH( CH3) CH3 28*benzyl 11- CH( CH3) CH3 3 DEC 7003
29- H21- CH( CH3) CH3 30- CH331- CH3 5. 1- CH2C3H520- CH3 5. 22- et hyl benzyl 20- CH3

5. 32-fl uor obenzyi 20- CH3 5. 43- net hyl benzyl 20- CH3 5. 53-f | uor obenzyl 20- CH3
5. 64- met hyl benzyl 20- CH3 5. 74-f | uor oben®d 20- CH3 5. 8- CH2CH2F20- CH3
5. 9- CH( CH3) C6H520- CH3 5. 10- CH2CH( CH3) 220- CH3 5. 11- CH2C( CH2) CH320- CH3
5.122-trifluoronet hyl benzyl 20- CH3 5. 133-tri fl uoronet hyl benzyl 20- CH3
5. 144-tri fl uoronet hyl benzyl 20- CH3 5. 153- et hoxybenzyl 20- CH3
5.164-nethoxyhenzyl 20-CH3 5 172-nitrobenzyl 20- 5. 183-njtrobenzyl 20- CH3
5. 19pyfr dﬁxﬂf@m mit hyl 20- CH3 SR20pyri di n- 4-\|| met hyl®0- CH3  R®
5.21- u—uz-gau CHi3 CH, 1 1 CH,

24* -CHj 1 1 -CH({CH;3)CH;

25* benzy! i 0 -CH;

26" cyclohexyl 1 0 -CH;

27" -CH; 1 0 -CH(CH5)CH,4

28 benzyl 1 1 -CH{CH3)CH,

29 -H 2 1 -CH(CH,3)CH;

30 -CH, 3 1 -CH,

5.1 -CH.CsH; 2 0 -CH;

5.2 2-methylbenzyl 2 0 -CHj

5.3 2-fluorobenzyl 2 0 -CH,

5.4 3-methylbenzyl 2 0 -CH,3

5.5 3-fluorobenzyl 2 0 -CH;

5.6 4-methylbenzyt 2 0 -CH,

57 4-fluorobenzyl 2 0 -CH,

58 -CH.CH,F 2 0 -CH,3

5.9 -CH{CH3)C¢Hs 2 0 -CHs

5.10 -CHzCH(CH3). 2 0 -CH;

5.11 -CH.C(CH_)CH, 2 0 -CHs

5.12 2-trifluoromethylbenzyl 2 0 -CH,

5.13 3-trifluoromethylbenzyl 2 0 -CH,

5.14 4-trifluoromethylbenzyl 2 0 -CH,3

5.15 3-methoxybenzyl 2 #] -CH,

5.16 4-methoxybenzyl 2 0 -CH;

517 | 2-nitrobenzy] 2 | o CH,

5.18 3-nitrobenzyl 2 0 -CH;

5.19 pyridin-3-ylmethyl 2 0 -CH;

5.20 pyridin-4-ylmethyl 2 0 -CH,

5.21 -CH,CHCH; 2 0 -CH,

5.22 -CH,CCH 2 0 -GH,




following HPLC retention data [m n]:

5. 22- CH2CCH20- CH, 3 DEC 2003 -10 CompoundRmR
5. 235- et hyl i soxazol - 3-yl met hyl 20- CH3 5. 242- net hyl t hi azol - 4-yl net hyl 2
5. 25- CH2CHC( CH3) 220- CH3 5. 28- CH2CHCHCH320- CH3 5. 27- CH2C6H" 20- CH3

5. 28- CH2C4H720- CH3 5. 29- CH2OOCH320- CH3 5. 30t hi ophen- 3-yl met hyl 20- CH3
5. 31t hi ophen- 2- yl nmet hyl 20- CH3 5. 32- CH2OEEH2CH320- CH3 5. 33- CH( CH3) 220- CH3
CHARACTERI SI NG DATA Conpounds of the above tables are found to exhibit the

[mn][mn][mn][mn] 5 91

90 %0

R T v et e Y g Gl
***5. gB3* 4 5 29. 935 helhylisokaLol-yihmbttyp 7* [5. D[ 2¢. S58* 6. IB{T6 02
23.98*pxp7 B7xxxg lopQrg 138% 23 gQwxx 22 grxHg 16F*6_08F*
6. 37+ 03+ 54 g 45+ 5 Eethythiggol-4-gimpthyl 2004 6.238p* 8. 10**5. gBHh 4676932+
6. 17** 73 %35~ 6.{1677 6. S3EN,CHC(CHa), 2 0 -CH,

5.26 -CH,CHCHCH; 2 0 -CH,

5.27 “CH.CsHy1 2 0 ~CH,

5.28 -CH,C.H, 2 0 -CH,

5.29 -CH,CCCH, 2 0 CHs,

5.30 thiophen-3-ylmethyl 2 0 -CH,

5.31 thiophen-2-yimethyl 2 0 -CH,

5.32 -CH,CCCH,CH, 2 0 -CH,

5.33 -CH(CH;). 2 0 -CH,3

CHARACTERISING DATA

Compounds of the above ta
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bles are found to exhibit the following HPLC retention data [min];

[min]
6.083"
6.100"
6.067*
5.967*
4.767*
4.667"
5.567*

6.02*
6.138*
6.087*
6.558"
6.382"
6.932*
6.547*

6.26"
6.4563"*




5.28****5 467*5. 900*6. 26* 4,'31"*-"";}822*6. 3381B _#53* 3 DEC 2003 -11 HPLC
condi tions: Hypersil 3 micron C 18 BDS col um. Gradient elution 10-10085C 2003
MeCN in water (+0.1 % TFA) over 10 min **: Kingsorb 50x4. 6nm C18 col um,
3mcron particle size; flowrate 3nVmn; 90% water (+10mM NH4OAc 0. 3%
HCOOH) 10% MeCN to 100% MeCN over 10nt M Nucl eosil 5 micron C18 colum, 25cm
X 4.6mm G adient elution 10-100% MeCN in water (+0.1 % TFA) over 40 mn
"rxx \Waters Symmetry 3 micron 018 colum; 5 x 0.46 cm G adient elution,

10% to ] _ — RLAGSOonb 3
m cron m wan{gg +0. 1%
TFA) t THm r e xX*, |R9 and

R10 h 5 ) o 15 z "’.;' D1t
' 0 A : with the

ng avatvy: g c. g _1in

accor da 8'30\&09“““?% I I ovvi ng ) et i | sceme: 3 DE 20 -12 PO ) Rl %

Cx'H O: R Rbdrsil 8 nfitri¥h 0 14 BBSRMumi. Gidtliertt dititlonl1f0-100% MeCN in water

(+0.1% TFA) over 10 min

Kingsorb 50x4.6mm C18 column, 3micron particle size; flow rate 3ml/min: 90% water

{+10mM NH,OAc 0.3% HCOOH) 10% MeCN to 100% MeCN over 10min

Nucleosil 5 micron C18 column, 25cm x 4.6mm. Gradient elution 10-100% MaCN in

water (+0.1% TFA) over 40 min

Waters Symmetry 3 micron G18 column; 5 x 0.46 cm. Gradient elution, 10% to 100%

MeCN in water (+ 0.1% TFA) over 10 min

*****. Kingsorb 3 micron C18 column, 30x4.6mm, gradient elution 10 % MeCN in water
(+0.1% TFA) to 100% MeCN over 10 min
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Compounds of formula JIA wherein X', R? and R' have the above meanings and X* is a divalent
group of formula

R"NR
o

wherein R™ and R** independently are C,-C,alkyl or, together with the N-atom to which they
are attached, represent a 5 to 7 membered heterocyclic ring,

may be prepared applying known techniques, e.g. in accordance with the following reaction
scheme:



HD /RRMHYV OXA\R21 (WA (0) R50, q RSO R Oc-x-0-e--1 0 A) O
CXlj x2 NHcHc ORO MVRSO | R (VA -ar CGx-g-Xx-.Ni-(-NCH tq, - ~-8'
(4.) 00 R(fA) (1VA (VA (aA wherein Hal is halogen, e.g. chlorine,d BG003
is C -Calkyi, e.g. ethyl, and X, )e, RA R2A" RO and Rl are as defined
for fornula I A Each of the above reac§son steps may be carried out in
accordance with conventional proce- dures as known in the art, e.g. as
illustrated in the foll ow ng exanpl es or anal ogously thereto. For exanple
in step (aA) the conpound of forrmula XII A may conveniently be reacted with
e.g. chlorosuffonic acid or with chl gepsuffonic acid folloged by thionyl
chloride. Inostep (bA) the co ound ofcikew mul g, XI A may be ‘m ed with

t he conpound formul a trloethl- am e in the Ace of a
sol vent i ac}_r%m-t—r-o-l,%_ one at __In_st8pfeA |\‘"corrpound of
formula | ﬁ' be rapct edo t he conpgnd of “férnul a A at roomtem

perature in b{,,e presence of apgolvent |ike acetonitri | @xy acet one or et hyl
acetate, ethyl acetate being preferred. Pr'\efernably an excess of the
conpound of formgka VIII1A may be used, e.g.;_g;10 %excess. In step (dA)

t he conpound qf/formula VI LR yﬁ)e react eﬁ}’ W g annqycessﬁ of the gonpound
of formula WV A \ﬁa\gvnwi 10 %e)}-‘c)é'$x“m t hé® Rhgsence of p—d—g—x’—mmc

trifluorogmgt+ R
(c) (VILA) (@A) (VA)
R"0_ ﬁ iy
v — c xt §-x4——u-| oHcH  —— mp)
(eA) 0 R (tA)
ava)

wherein Hal is halogen, e.g. chilorine, R is C,-Caalkyl, 8.g. ethyl, and X', X2, R'* R R® and R™
are as defined for fonmula IA.

Each of the above reaction steps may be carried out in accordance with conventional proce-
dures as known in the art, e.g. as illustrated in the following examples or analogously thereto.
For example in step (aA) the compound of formula XilA may conveniently be reacted with e.g.
chiorosulfonic acid or with chlorosulfonic acid followed by thionyl chloride. In step (bA) the com-
pound of formula XIA may be reacted with the compound of formula XA and e.g. triethyl-
amine in the presence of a solvent like acetonitrile and acetone at 0°C. In step (cA) the
compound of formula IXA may be reacted with the compound of formula VIIIA at room tem-
perature in the presence of a solvent like acetonitrile, acetone or ethyl acetate, ethyl acetate
being preferred. Preferably an excess of the compound of formula VIIIA may be used, e.g.
a 10 % excess. In step (dA) the compound of formula VIIA may be reacted with an excess
of the compound of formula VIA, e.g. a 10 % excess, in the presence of, e.g. trifluoroacetic
acid and a desiccant, e.g. trimethyl orthcacetate. The reduction of step (eA) may, e.g. be
accomplished via hydrogenation over 10 % palladium on carbon in the presence of a
solvent, e.g. tetrahydrofuran. The hydrolysis of the ester of formula IVA [step (fA)] may be
accomplished in the presence of a base like NaOH, in a solvent like ethanol, methanol,
acetone or tetrahydrofuran, preferably tetrahydrofuran. In some of the above steps the reac-
tants may be warmed prior to reaction.



acid and a desiccant, e.g. trinethyl orthoacetate. The reduction of step
(eA) may, e.g. be acconplished via hydrogenation over 10 % pal | adi urr;j, rg 00
carbon in the presence of a solvent, e.g. tetrahydrofuran. The hydro @ Fg 3
of the ester of formula I VA (step (fA)] may be acconplished in the
presence of a base like NaOH, in a sol-v@nt |ike ethanol, nethanol, acetone
or tetrahydrofuran, preferably tetrahydrofuran. In sone of the above steps
the reac- tants may be warned prior to reaction. 3 DEC 1003 -13 Corrpounds

i val entoorpPaus b i wnciRneX °af R 1Ryd 5 00K Fedaies Bftx T8 p chleni

be preparay ofgmnulang known techni ques, e.g. in accordance with the

foll owi ng reaction schene: (XI1I1B) ,CH3 H3CON ()(I1IB) C=0 ne) Hai 10
Hal es.. z)--Hal Il (MIIB)"RO (VIB) C=O H2N-CHx CH 0 a (VB) 10 HO-'Il _x,
NH-CHx CH - (RA) io | _0,~9

wherein R'' is Cy-Csalkyl, Ca-Cecycloalkyl,
may be prepared applying known techniques, e.g. in accordance with the following reaction

scheme:;
,CH
HO, H,CO~N
c-o
G O C}w H%}m
Xms) pmB)
” 1)
R
o F\c=o ©sc—xtH o c=
(VEB)
— Hd-—-g Ha Hwo_ﬁ—xi_lglGHd
0 0
(vB) (V)
¥ R
H,N-CH;cﬁ o c=0 °
e A" 1 7"
> HO—%-X*-I NH-CHyCH ~—~ ——> (A
R
O ave

wherein Hal is halogen, e.g. chlorine, R' is Cy-C,alkyl, e.g. ethyl, y is 1 and M is a monovalent
metal or y is 1/2 and M is a divalent metal, and X', R%, R" and R" are as defined for formula
IA.

Examples of a metal include an alkali metal, e.g. lithium (Li), sodium (Na) and potassium
(K} an atkaline earth metal, e.g. magnesium (Mg), or manganese (Mn), iron (Fe), zinc (Zn)
or silver (Ag).

Compounds of formula 1A wherein X', R® and R™ have the above meanings and X?is a divalent
group of formula



H O (I1VB) wherein Hal is halogen, e.g. chlorine, R15 is Cl-C4al kyl, e.g.
ethyl, y is 1 and Mis a nonovalent netal or y is 1/2 and Mis a di vVa)eht)
netal, and X, R9, R1O and R' are as defined for formula |A Exanples of a
metal include an alkali nmetal, e.g. lithium(Li), sodium (Na) and potassium
(K), an alkaline earth netal, e.g. magiésium (My), or manganese (M), iron
(Fe), zinc (Zn) or silver (Ag). Conmpounds of fornula Il A wherein X, RO
and R 0 have the above neanings and X2 is a divalent group of formula 3
DEC 2003 -14 RIANR'A whegei,h RLA and e independently are C, -C4aUryf or,
together with the N atof® yhich they are attached, represent a 5 to 7
menber ed heterocyclic rjrg, my be prepared applying known techni ques, e.g.
in accordance with t ofFewi ng reaction schene: RIA HN R ANRxh RI ANRu
RzA C=0 -C=00 (villa)™™Hal /-Had N N (XC) (IxC (VIIIC) Ra H NCH2 CH ,n
(VB) R 15

wherein R" and R independently are C,-Cjalkyi or, together with the N-atom to which they

are aftached, represent a 5 to 7 membered heterocyclic ring,
may be prepared applying known techniques, e.g. in accordance with the following reaction

scheme:
RiA
Hﬂ‘ HN’- RMN\RM R‘AN‘R”
o c=0 R* o c=0 c=0
W - W - -
d’NQ—HaI (viia) 6y—<\:}-na| -—-*HZN‘O—HEI —_—
N
o) (xc) {xc)
H‘IAN‘HZA R-|50‘ , RlAN‘Ha
o c=0 o,_C—X——H Cc=0
- (viB) 15 1 -
Hal— p—Ha . LR 0-({‘-3(— \ 4 Hal
\_ IR W
o (vmcy vic)
‘Rg R'IAN‘RZ’A
HZN-CHZ.CHRIQ o C=° »
(ve) 15 1 - -
_ > — = B -y
RO ﬁ X i \ N; NHCHzCI;IR“’ " {1a)
0

{(ve)

wherein Hal is haiogen, e.g. chlorine, R™ is C,-Caliyl, e.g. ethyl, and X', R™, R?, R® and R™
are as defined for formula [A.

Compounds of formula VIIA wherein X', R® and R' have the above meanings and X2 is a
divalent group of formuta

Flﬁ
o]
&
=N

wherein R'' is C,-C,alkyl, Cs-Cecycloalkyl,
may be prepared applying known techniques, &.g. in accordance with the following reaction
scheme:



ROGXL HOIB) ROGCX /-Hl OONOOV-N (NO) R NHCHCHtc -- R

wherein Hal is halogen, e.g. chlorine, R15 is C -Cdalkyl, e.g. ethyl, 3@@92[}33
X, RIO, R2", RO and RL are as defined for forrmula I A Conpounds of

| formula VITA wherein X, RO and R10 have the above neanings and X2 is a

| di val ent group of forrrul a wherein Rl11-i#5-Cl-4al kyl, C3-Cé6cycl oal kyl, may

| be prepared applying known techni ques, e.g. in accordance with the

followi ng reaction schene: 3 DEC 2003 -15 HZN O Hal-$ CO.-Hal | | (M 11D)
Ho-0-x-9 N (1VvD) O | RsOCX-!I Cll Z> Ha Il 11
Hall Hﬂ
o c=0
e SR —CS— — ”“O“a““’
o N
xic) (1X0)
H\“ 18 R\" R*
o _ =0 °© C:)T.C X“H 0 C=0  uN-cHzoH
Hal--# N\ 4 Hal __.Q’.'_IE}_, g"o-ﬁ_xL#GHd _LH;
N
(vinD) - o o N
(viD)
o __0=© -
HO-G—X*- #ONH “CH; cH e — (A&
O o
(vD)

wherein Hal is halogen, e.g. Cl, R'®is C;-C,alkyl, 6.g. sthyl, y is 1 and M is a monovalent metal
oryis 1/2 and M is a divalent metal, and X', R, R and R"' are as defined for formula IA.

Compounds of formula Il may be prepared applying known techniques, e.g. in accordance with
the following reaction scheme:

o R 0\ H
o 0 SO CHYG=(CH) M
(o] R R
eSS o R
NH —=Hal-S NH = (D)
@ O )
£an o0

n’

o N
0 HN\ -
R*0, H o A<;§: >=0 (Vllij H"o C 0
i i 1 A w-ﬁ%}ﬂ
g

R

AN,
H\ @ € 9 c=0 D
c—cH RO H
Vi 2 CH{OH):C-(CH):N— HCHC
oy Twesken O 0

) - ©
(d

C"O
v T 1%3-(W-§-©-mo«;b —_—m



-,..P (1A R HZN-CH= CH (YB R a wherein Hal is halogen, e.g. 4, R/S is
Cl-{alkyl, e.g. ethyl, y is 1 and Mis a nonovalent netal or vy |snﬁﬁa}a@ﬂ3
Mis a divalent netal, and X1, R, R10 and R' are as defined for for :
Conpounds of fornula Il may be prepared applying known techni ques, e.g. in

| accordance with the follow ng reactiotéschene: RtSOH OC (CKAR (p RO
00 QA ro) (DQRRH ROO1 It G(CH2);, (CHZI,;J Oc RBROQQH(CO
R7S,GCX HO(VUB) RC O (09;Ce, (tea) Ofit

wherein Hal is halogen, e.g. chlorine, R'® is C,-C,alkyl, e.g. ethy!, and R', R? ,R%, R*, m and n
| are as defined for formula I.

Each of the above reaction steps may be carried out in accordance with conventional proce-
dures as known in the an, e.g. as illustrated in the following exampies or analogously thereto.
For example in step (a) the compound of formula XIl may conveniently be reacted with e.g.
chlorosulfonic acid or with chlorosulfonic acid followed by thionyl chloride. In step (b) the com-
pound of formula Xl is reacted with the compound of formula X and e.g. triethylamine in the
presence of a solvent like acetonitrile and acetone at 0°C. In step (c) the sulfonamide of for-
mula [X is reacted with the compound of formula VIl at room temperature in the presence
of a solvent like acetonitrile, acetone or ethyl acetate, ethyl acetate being preferred. Prefer-
ably an excess of the compound of formula VIIl may be used, e.g. a 10 % excess. In step
(d) the compound of formula VIl may be reacted with an excess of the compound of formula
Vi, e.g. a 10 % excess, in the presence of, e.g. trifluoroacetic acid and a desiccant, e.g. tri-
methyl orthoacetate. The reduction of step (e) may for example be accomplished via hydro-
genation over 10 % palladium on carbon in the presence of a solvent, e.g. tetrahydrofuran.
The hydrolysis of the ester of formula IV [step (f)] may be accomplished in the presence of a
base like NaOH, in a solvent like ethanol, methanol, acetone or tetrahydrofuran, preferably
tetrahydrofuran. In some of the above steps the reactants may be warmed prior to reaction.

Starting compounds of formula llIA, VB, VIA, VIB, VIC, VID, VIIB, VIIIA, XA, XIB, XIC and XliiB
| are known or may be prepared from corresponding known compounds. Starting compounds I,
VI, VIll, X and Xl are known or may be prepared from comresponding known compounds.

Example S1: Preparation of {2-(2,2-diphenyl-ethylamino)-5-[4-(4-carboxy)-piperidine-1-
sulfonyl}-phenyl}-morpholin-4-yl-methanone (formula Il: R' + R* + N=
morpholin-4-yl, R® + R* = ethylene, m = 2, n = zero)

(a) A 2liter flask is charged with isatoic anhydride (180.3 g} and chlorosulfonic acid

(367 mi, 643.9 g). The mixture is stirred at ambient temperature for 21 h. Thionyl chloride

{80.6 ml, 131.5 g) is added over 2 h and the mixture is stirred at ambient temperature for

16 h. The reaction is worked up by slowly pouring the reaction mixture over ice (4.5 kg) with

stiming. The resulting suspension is filtered and the filtercake is washed with water (2 x

500 mf). The solid is dried (40°C, house vacuum, 48 h) to give compound 2.



(M 3 DEC 2003 -16 wherein Hal is halogen, e.g. chlorine, R15 is C, -C4al kyl,
e.g. ethyl, and R, R2 ,R3, R mand n are as defined for fornula |.3B&EMR00I
of the above reaction steps may be carried out in accordance with
conventional proce- dures as known in the art, e.g. as illustrated in the
fol | owi ng exanpl es or anal ogously therdfc. For exanple in step (a) the
conpound of forrmula Xl may conveniently be reacted with e.g.

chl orosul fonic acid or with chlorosuffonic acid foll owed by thionyl

chl ori deo) A Irérciask clidiged afth 272702 o) fantiicBioha (X0 I). Weeﬁ%ﬁggﬂs%ﬁ ISQOE'O%%\,W

conpound of fornula X and e.g. triethyfamne in the prese
li ke ac#t¥hiceimetaangl batcandha soltion of ethyl isenipeqotate { 1. € 0) archAEAJ L5688 g) or -

mul a 'Xabétoﬁéﬁgﬁgl)&%&ém&qmnﬂf@f thgﬁﬁgiﬁbﬁis\/t%dnlnnplg{e {32 °f"$d£§[‘i§t ure in

t he presence I vent |ike acetonitr , acetore of “ethy
et hyl afemnered ang thg niixturecisstitred Pore? kb Theaighoticaris avockesisuppby teineoving watatings of

formul a Vvl oc. 0%.e ss...Lh ste d) onpound of
f or mul an/.}lr{:iangv e?art@z'c re’ vtn% . ﬁgé’%gueu/ e:@‘ O%oh? %‘"@6%‘58&4\@ Q)}? lee%&rml a Vv,
3. g. a we%relxcmsssuspensigelmﬁmﬁoaadmrﬁe fueerg?]ketis wgbwuwmw][ata (ﬂOH)‘(?T;ﬁQd a f
esi ccant, ... d. Ioz t ort hgacetate. The reduction of step (e) may for
exanpl eSgld '59@8%&)44 th&%ﬁ/‘éﬁwym g-dcaééht&tg“@ncwnﬂd-% pal | adi um on car bon
in the pHesaqpGe i : T, |.g..0f the
ester of fornul ég%%@tss%thggﬁgffylfﬁ%&ﬁbg%ﬁ%%@ég{ﬂ')'l #ﬁ‘éﬂé%@eﬁ@ﬁ a
base |i K&5-8Q@Hn B1QAg (340 MBris afldeckatambiaot tempetateneaiver 4.5dt. oTte mixture is

Che T oACHRAOR S0 i o Baclon 5 Ik i Bl g ohaoRfTRa watd iRt of

f or nul athrough Celite. Vhe\solidsRire Washetmidth EDAB anitthe fitratéAs reduded 10 C2 by XI | 1B
compount ey pyaBdigen DHERaRG .15 afREs B BT SRt st S5t P om
cor r es pasulting skspaasiondsstmedisverfightrpTies SispeRsion & filfered) wakhed with mother
sul oy MUBERATE b0 olat dRomas hofbia 11 R+ Re + N
Char god it S e iehororet o (iR s 24 G EOATA 4 T By’ '
643. 9 gheatedunfiliafiofithe salids dissplvad 43%5Rbi ardiphanybethanald1847 ghYrimethyhi onyl
o by it Thoo 8 gt a8 e 488y oM A DI f ki T
pour i ngteMmperataeecdior 3 days.xThe eeastion is werked up by gdmaving EtQAE viairorary dVapora-
;esul Ui 9, FHS REtle8 thtsratdd WRA TBMENG.3 FEThS Wi l%%séésns%sig(ﬁﬂer\gc!} feater (2
filtercake is washed with TBME (320 ml) and dried (40°C, house vacuum, N, purge) to give
compound 8.
(e) A 2.5 liter Parr bottle is charged with compound 8 (118.8 g) and THF (1.21). The mix-
ture is heated with stirring until all of the solids are dissolved (~55°C). Palladium on carbon
(10 %, anhydrous, 10.47 g) is added and the mixture is shaken under a hydrogen atmo-
sphere (50 psi) at ambient temperature for 24 h. The reaction is worked up by filtering the
mixture through Celite. THF is removed by rotary evaporator. The residus is triturated with
TBME (1.11). The resulting suspension is filtered, the filtercake is washed with TBME (110
mi) and dried (40°C, house vacuum, N, purge) to give compound 9.
(f) A12liter flask is charged with 9 (326.8 g), THF (3.3 1), and 1.0 N NaOH (540 ml). The
biphasic solution is stirred at ambient temperature for 24 h. The reaction is worked up by
removing THF via rotary evaporator. Water (1.0 I} is added to the remaining aqueous

portion and 1.0 N HC! (600 ml) is added with stirring at ambient temperature over 2 h. The



500 mM). The solid Is dried (40C, house vacuum 48 h) to give conmpound 2. 3

DEC 2003 -17 (b) A5 liter flask is charged with 2 (270.2 g) and acetﬁ)m’ntq:mm
(2.0 I). The suspension is cooled in an ice/nmethanol bath and a sol dtion
of ethyl isonipecotate (165.7 g) and TEA (156.8 g) in acetone (700 m) is
added over 1.43 h. After the addition-i18-conplete, the cooling bath is
renoved and the mxture is stirred for 2 h. The reaction is worked up by
renoving volatiles via rotary evaporation (35C, house vacuum). The solid

is trit . | Y/ i Jhe s ens, ls fil.ter and the
filter casgﬁ'ﬁgsw«sﬁs‘%}u‘g@m\?\fﬁ H%t ﬁe-'rje f?‘%’%“‘%)"?w ea’"@ﬁ-‘ ‘fv%lef)@ Ih??%&"?‘ib@?chouse
vacuum héussasasiiumpNg purged torpive tick ttle dampoind2 |iter flask is charged with 4
(342.4 g) and EtOAc (3.4 1). A solution of norpholine (85.80 g) in EtQAc
(340 mM) is added at anbient tenperature over 1.5 h. The m xture is

sti rr edCompodtiisnaffornilia i BaoL, MINaridSIXVire led dHal 46 afeinBediffiat 60Mb préseng 9)
and filterin through Celite. The solids are washed with Et OAc and t he
filtrat®V®¥%Feduced to -2 | by rotary evaporation. Heptane (1.71) is added
at anbient tenperature over 2 h and the resulting suspension is stirred
overnight. The suspension is filtered, washed with pother  Iiquor, and
dried otk follgwingExemplasies eompeunssof fermyia BA siheraiy RA and Rt togetherare i s

o iSRS ARG B o §1) 1% 1T 13, 1o

tri met hylExampiehogcet at e (100. 8-NR'R&hd TFA (4.35 B) are ddded and the

m Xt ur p—s—si+r+go—at—arpient—tepperai-vre—for—3-Hays—He reaction is
wor ked| up 6';iremvi ng Et Edmdéo'?%%‘fr@"}étfé(bora- tpr. Orhe|residue is
triturptedivg th TBVE (3.2 1) .pigéiiin-@SHT T1ng suspepsrgn 1§ filtered, the
filtergake-is waghed with TBA (Q?ﬂ' ) and driedl (40C ouse vacuum N2
purge)| to di€e dompound 8. thiamorpholinsdyl ter Parr pottd e ifs charged with

conpoupd B (gl 18- G g)and THE Jenlme M X=—ture i hgated with stirring
until fjll (')'%BLt helsolids are 5’.‘%@@9%%”?--55@. Pal | adi umjon carbon (10 %
anhydrpus, IL18. 47 |g) i s addk8-dihydrdadyeroliyt ure i s shakeén urktder a hydrogen

at no- pphere—(SopsH—atanpiept tLerperapure—for—24—h—TFhe reaction is

wor ked up IWd‘fi | fering t%@'dﬂmcii?ﬁﬁépﬁ'ﬁ%w% Celitle. THE is removed by
rotary| evaporatof. The resaidifisorbgipbhidindtdt ed W thl TRVE (1.1 1). The
resu|ti_n,g_gus_p,g_néinn Ls filfg_r_erl’ the filtercake s washéd with TBMVE (110
m) and dried (40C, house vacuum N2 purge) to give conpound 9. (f) A 12

| Tter_TRsoloningsRABRksYoF Eoripdutiel of téhnuialianbréir! dnd AP thgbitfbr NG 540

) atom to which they are attached are morpholinyl, and R* is H are prepared analogously to
Example S1:
Example R m| n Example R’ m | n
H.23 -CH, 1 1 .28 benzyl 1 1
H.25 benzyl 110 .29 -H 2 1
.26 | cyclohexyl| 1 | © .30 -CH, 3 1
.27 -CH, 1] 0

The compounds of the invention and their pharmaceutically acceptable acid addition saits
(hereinafter; Pharmaceutical Compounds) have pharmacological activity and are useful as
phanmaceuticals. In particular Phamaceutical Compounds exhibit bradykinin antagonist activity.
In particular Pharmaceutical Compounds, e.g. compounds of Example 1 and 2, are active at the
human B, bradykinin receptor.



bi phasic solution is stirred at anbient tenperature for 24 h. The reaction
I's worked up by renoving THE via rotary evaporator. Water (1.01) is JdHda0
to the remaining agueous portion and 1.0 N HCl (600 m) is added with
stirring at anbient tenperature over 2 h. The 3 o E C 2003 -18 resulting
suspension is filtered, the filtercakel?s washed with water (1 I) and dried
(40C, house vacuum N2 purge) to give the title conpound. Conpounds of
formula I'l, 1V, V, VII| and | X are new and al so an enbodi nent of the present

i nventi B:&dyﬂrh.eréc@bioﬁiﬁté?ﬂcﬁ%ﬁ%ﬁie%ahﬁéc&uﬁém%%aums ié 86 M al iéd%ﬁ@ﬂ’-ei n R3A

and R4A to ether are ethylene and mis are prepare y to
Exanpl| ety tordispiace Lraghrkinin athumgn @mﬂmmﬁ@cmrm& mgnaai devyo@strated in

11. 4pi p&fobﬂfaﬂcéwm@ Sdnoidy REhARQL 1 n-4-y1 0 11. 8- N(CH3) CH2CH30
11. 132, 5-di hydr opyr?ol 'i/q 0 11.143, 6-di hydro-2H-pyridin-1-yl1

11.1. 74- d|f| uor opi peri d| n-1-yl 0 The foll ow ng exanpl es for conpounds of
formul apdds .wher mﬁn ith the N atomto which they are
attachedééére m)éf?g W@e&% b&ﬂﬁ@&[ﬁame prepared anal ogously to Exanple
Si : ExaGiphiogafritiedburpare Bradykibiro3t @dﬁﬂ:tbli:DBl&bé’hahUﬂnhnbiacﬂ&hﬁnzylré&blorZQ H21 .
11. 26¢cy 1. unds of the ipvention an
Chetr HerEHam AV iBintrantoam Bbo bl Shipbinst Pole iy Saiqsson ding ndyaspus

Phar maclagtis ow@mmhomms@lmw sglr@@épt@@hbnhalw AHONA fordpakul as

phar maceuti c articul ar Pharmaceuti cal Conpounds exhi bit bradykinin

D o TEPAraAIN bactaioPHage Jmbra, GAR XSS ARG GIRWR I PASI IR mta)
CONPOUNER00Y cl5ey Pérepdol. BibtetiopRage BNA i¥ Brépardd'fomthiEB hbddis BAAEY BNA is

recept Osrynthemsed with T3 RNA polymerase and after phenol extraction and precipitation, the RNA
is injected into Xenopus oocytes and allowed to be expressed for 3 days. The oocytes are
then assayed electrophysiologically using two electrode voltage clamp, for a response in an
endogenous chioride channel that can be activated by endogenous heterotiimeric GTP
binding proteins of the Gq/G11 type that can couple to bradykiniri receptors. A positive
clone is isolated from a positive pool by several stages of splitting the pool into smaller
pools and assaying, until a single clone is isolated. This cDNA is sequenced and subcloned
into pcDNA3 (Clontéch) and used to generate a cell-line which expresses the human
bradykinin B1 receptor.
Making the HEK celis: The human bradykinin B1 receptor cDNA is subcloned into the Kpn1
and Not1 sites of pcDNA3 (HB1-pcDNA3), is grown up and transfected into human embryo-
nic kidney fibroblast cell line, HEK 293 using the Calcium phosphate method. Cells are
grown in Minimum Essential Medium with Earle’s Salts (GIBCO) supplemented with 2 mM
L-glutamine, 100 units/ml penicillin, 100 ug/ml streptomycin, 1 % nonessential amino acids
and 10 % myoclone foetal calf serum (GIBCO) in a humidified atmosphere with 5 % COQ, at
37°C.
The 293Hek cells are spiit 1:2 the day prior to transfection. One 175 cm? flask with approxi-
mately 50 % confluent celis is transfected with approximately 30 tg/ml HB1-pcDNA3 DNA
using the calcium phosphate precipitate method of transfection. The flask of transfected
cells is split 1:3 on day 2 post transfection to prevent overgrowth. The following day the
cells are split 1:5 and selection in 700 ug/mi G418 begins. The selective medium is
changed every 3-4 days. When distinct G418 resistant colonies of transfected cells are
seen, approximately 4 weeks after transfection, the cells are cloned by limiting dilution and

assayed for binding of [’H]desArg"’-kallidin. The clone with the highest binding is chosen for
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3 DEC 2003 -19 Bradykinin receptor interaction of the Pharmaceuti cal
Conpounds is denonstrated by their ability to displace bradykinin at? ki
bradyki nin receptor sites, e.g. as denonstrated in accordance with the
followi ng test nethod. Test I: Bradyldnln receptor binding assay C oni ng of
t he human bradyki nin Bl receptor cDNA:20rhe human bradykinin 131 receptor is
cloned from W38 human foetal lung cell fibroblast cells by expression
cloning in Xenopus |aevls oocytes, which do not express bradykinin 131

r ecept ofupthepesa IJare isAakéMot!th BNEW Yhe SellsR BPSHRAY a4 temwa.ﬁ@aas% fybda ZAP

express and %rown in pools of approximately “10,000 clones per poo
Bact er i 9 egid-j s prepared fromthese pools and copy RNA is synt hesi sed

W th T3TRMNG mkmrc%@e)&ﬁgsﬁﬁ d fik Wﬁ%ragﬁ&fnﬁﬁt ¥ r@ﬁ?&d ) 5’5 g%érgo the

RNA is injected into Xenopus oocytes an be” expr €
days. TmembmnpseSelg are homageaised jebo ml\éifnstl@hylsmm EQTAa:lH 'yzua; i10@®o0wpm

That oy B8 Sk P PoBR nolheleh TAPHERen kil Spe BRENEER SieP AR 456t o ns - of
5 sal mﬁ’s%"ﬁ"““s“a“’%'f‘“!" A e %‘“’éﬁg?ﬁ“?’?ﬁf ot pool
IS | ItV | |

into sn@'ﬁﬁg?m’o 5'3)?% YIFFUSREISIPNAR P -ljl%ﬁfcﬁ\(gé"@" Iﬁ%\ g“lﬁ%@cgﬁmfl&?ﬂ'gﬂ cthe ‘Fl)'hl s
CDNA | sfmaumwésaspbnaubm PReHC (surﬁwpﬁﬁw é&ha“ﬂ 9, G St fhde

generate a cell-line which expresses the hunan radyki nlg&lg‘l recepPor
Maki ng @RiIH-pkdydee i S0P afiguatn apd stejed ﬂi'ﬁom receptor cDNA i s subcl oned

{p;ﬁJ gct [ ntﬁlﬂ %%s%fr, ﬁ%n%?cé%wﬁgéwg %@Ilégﬁ%e%e%ﬁ \%mlg‘ u'lﬂi'fi&hyZQS

usi ng tﬁ@omm'&lm@hbﬁmaﬂmmw HBSS §13TrmaM NaGiy§i14imMMGIj nanmr&mgu al

ll\J/ﬁ?!t g/m pen| Cl Fpl4 §mﬁaﬁr§(§%’r'§%{% &ﬁ%‘ yﬁﬁg’neégglﬂ'}" g aé;%g Bi égo

and 10 %n@mogdrmebmé ahenrgitﬁrom amd Q. Gnm@al citracia. Binding dssags ﬁlfafmlbhﬂé@ Wwith
% 1:

t5 r ansf et orr?%&% glgn%%és%ylt %"J%%F:ﬂé‘f’ a 9’2\%%‘1’ ?f@édgﬁfc%ﬁﬁﬂ indiMidugle) | s

i st r andicemticadubes) vontjninga ﬁﬁalelownwoms mht. Thel dskhy-corigéitiofhy 25431 gnt he
Frans! aUBGY SR @pBmalsy 35 4g elgnses dae) ?r?éf'wis?‘oé@é‘%ﬁfr{d%%&&m
over gr o5d pi. ﬁ!]besﬁirgl"lkaﬁrdmgsﬂ@omd mvnﬁgs CymMIct; 80105 AM, NG st RitR&tHMBO, N 700
pg/ m %%'%Jsrﬂa% ﬂed aesArgﬁ k%ﬁldlnc(% ﬁd) or drl‘flérent concentrations of Pharmaceutical Com-
pounds made up in DMSO. Specific binding to the bradykinin B, receptor is defined as the
- difference between that found in total bound tubes and that found in non-specific binding
tubes. The reaction is initiated with the addition of membranes and incubated at 4°C for
60 min. The reaction is terminated by rapid filtration of the assay mixture through Canberra
Packard Unifilter-96 GF/B filterplates (which have been pre-soaked in 0.6% polyethylene-
imine for 2 to 3 h at RT). The filters are washed 4 times with 1 ml atiquots of ice cold wash
butfer. Microscintillant-40 liquid scintillant is added to the filters and radicactivity bound is
determined in a Canberra Packard Topcount scintillation counter. Binding parameters are
derived from non-linear iterative curve fitting of three or four data sets simultaneously, using
a logistic model in Microcal™ Origin.
Ki values are 0.063 uM for the peptide antagonist desArg'°HOE [(D-Arg-{Hyp®, Thi®, D-Tic’,
Oic’jdesArg’ bradykinin) = {D-Arginine-[hydroxyproline®, thienyamine®, D-tetrahydroxyquino-
line-3-carboxylic acid’, octahydroindole-2-carboxylic acid"]desArginine’ bradykinin)] and in
the range of 0.5 nM to 2 uM for Pharmaceutical Compounds.



changed every 3-4 days. Wen distinct (418 resistant col oni es of
transfected cells are seen, approxi mately 4 weeks after transfecti orf Dih#03
cells are cloned by limting dilution and assayed for binding of

(H) desArgl4-kallidin. The clone with the highest binding is chosen for 3
DEC 2003 -20 further use. Care is takef! hot to allow the cells to over gr ow
and to maintain 418 in the growth nedium These HEK 293 cells expressing
t he human bradykinin B, receptor are used to prepare nenbranes. Cells are

honogenAstivily specifiGallylds BnalgesicChgerits misly BB BAmphLi7atel intacddtdR witstaridard t8& sec
in a Polytron honmogeni ser.. subs ent operations are carried out at 4C.
The resﬁ'ﬁ"ﬁﬁ?’ eﬁ]éﬁgﬁﬁr@ﬁd lnslﬁlﬁh?q?‘f"inﬂ d for 30 min at 28,000 x g. The
pellet is washed a further two tines by resuspension in Tris-HC (50 mV
pH 7.4)_an The final pellet is resuspended in Tris-HC

ecentrifugation.
(50 mvlT?ﬁtli:?. ’!“iﬁﬂ? : eRtion inmenkeys (warmywatey igikwithdrawaltl y on dry ice in
500 pi | . i US| | ndi 0g; ranes
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are pertoaheragimal.n 1.2 m pol ypropyl ene assay tubes (incorporated into a
deep well block of 96 or indjvidual Mcronics tubes) containing a final
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Pharmaceutical Compounds are accordingly useful as bradykinin B, receptor antagonists, e.g. in
the treatment of diseases and conditions in which B, receptor activation plays a role or is
implicated. Such conditions include in particular pain, e.g. bone and joint pain (osteoarthritis),
cancer pain, myofascial pain (muscular injury, fibromyalgia) and perioperative pain (general
surgery, gynecologic surgery).

Pharmaceutical Compounds are particularly useful in the treatment or prevention of chronic
pain, especially inflammatory, e.g. chronic inflammatory pain, inflammatory diseases for
example inflammatory airways disease, e.9. COPD, or in asthma, rhinitis, inflammatory
bowel disease, cystitis, e.g. interstitial cystistis, pancreatitis, uveitis, inflammatory skin
disorders and rheumatoid arthitis.



a logistic nodel in Mcrocal T"" Oigin. Kvalues are 0.063 pMfor the
peptide antagoni st desArglHCE [(D Arg-[Hyp3, This, D-TO O c8] desArgBpEC 2003
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antagoni sts, e.g. in the treatnment of diseases and conditions in which B,
receptor activation plays a role or is inplicated. Such conditions incl ude
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Phamaceutical Compounds are in particular useful as agents for the therapy of airways

hypermreactivity and for the treatment of inflammatory events associated with airways disease, in
particular asthma. In addition, Pharmaceutical Compounds may, for example, be used for the
control, restriction or reversal of airways hyperreactivity in asthma.

Inflammatory or obstructive airways diseases to which the present invention is applicable include
asthma of whatever type or genesis including both intrinsic and, especially, extrinsic asthma.
Thus, Pharmaceutical Compounds are useful for the treatment of allergic asthma, whether
atopic (I.9. IgE-mediated) or non-atopic, ag well as, for example, exercise inducad asthma,
occupational asthma, asthma induced following bactenial infection, other non-allergic asthmas
and "wheezy-infant syndrome”.

Efficacy in the treatment of asthma will be evidenced by reduced frequency or severity of
symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack and by reduced
requirement for other, symptomatic therapy, for example anti-inflammatery (e.9. corticosteroid) or
bronchodilator {e.g. 8; adrenergic) therapy.
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exanpl e inflammtory airways di sease, e.g. COPD, or in asthma, rhinitis,
inflammatory bowel disease, cystitis, e.g. interstitial cystistis, 3pEC 200
pancreatitis, uveitis, inflamatory skin disorders and rheunatoid
arthritis. 3DEC2003 -22 Pharmaceutical Conpounds are thus useful as
bradyki nin BK1 receptor antagonists, e2d- for the treatnment of pain of
various genesis or aetiology and as anti-inflammatory and/or anti-oedem c
agents for the treatnment of inflammatory reactions, diseases or conditions,
as well as for the treatnent of allergic responses nedi ated by bradykinin.
Having regard to their analgesictanti- inflammtory profile they are useful
for t helnflamenalaaner sstrugiive aivayseigeasas to whigh theipeesepiiavention is@pplicabledudharesi a

and, i NinPRAAS b n?t]ﬁoonfogﬁ (a.*nﬁﬂaﬁwﬁﬁmgpmggpﬁw@ﬁg%ﬁ@e%sw b (l)u}\*ggy are, for

exanpl e, usefu or the treatnment 1 'on- an edema
consequieaueatly aecompanied byserpatedtipkalationtof dusts)df whatewer type ari gepesis,limaidinge or

the ik 4L Lcal i rvent i 0 O ost.- operative
anal gesﬁgggﬁgﬁwﬁgégf%w%ﬁt ?%%%@%t&g#'%gﬁf 'ﬁ"&‘%ﬁa?@?@’%aﬁ"@%ﬁ di verse
genesi stabaensig arfdpin pateutar dwssimodis. of ost eo and rheumatoid arthritis and

rheumati c di sease, teno-synovitis and gout. They are further suitable as
anal gesics for the treatnent of pain associated with, e.g., angina,

][nc;nsE1 r uBdirthen :cnﬂamnmtum or ?mmmm&é di%é@?mﬂ G?Td'ﬁoﬁ@ﬂﬁ Whicngmhgacehh?r are
urt her useru), e.d., Qr .t he eat pent I nf | ammat or SKI.n dl sorders,
for exaﬁW@%WﬁUﬁdﬂ%@é@ﬁ refpiIpiP fistiess syngrome a‘é%%ﬁ)o?h’@!‘r‘l? agoni st s
Phar nacetstruétive guigannesaidvags aiséfse (CSRD or@SOADP Shd'broRbiiifd, Phafiaasaihf. € 0.

for the treatnent of spasm of the gastro-intestinal tract or uterus, e.g.
in t heCORRPUISS Y 2leqbe usedfpeibg freatment ef allergicand yRsemoter Binitisancr eat i ti s.
Phar maceuti cal Conmpounds are in particular useful as agents for the therapy
of airways wr;%/ erreactivi tg and for the treatnent of inflamatory events

associ afédd the feragaing Pharmaseutical Conpaunds peeralsosindigated for usein the therapy

Phar macersebicdhdel 829 WatntiMpovddemi€ i-hPFoteAR t &fhtn

restri c_tiog or re\r/gégr)s_al o{‘ﬁ%a‘tivr\/\/aysl ypera?'gggﬁtvi ty %g(r%ﬁtas’s?ﬁ]?r%.ﬁ n%ﬁiaogmatory
or obstiptiRremenshawsl diseaseseaselual cegemii headache, migraing and inflammatony $kin

applic ' ; : k8.0 el udi. ot h

R marecuse ot oo e Wil dorat ol FlaiiRlon i8S Y he i L
Conpounkpyvel syndieyae. frohws dishase; blsaativncolits, cysititis eq. terstitihhaystitisheephetis, at opl c
(i.e. iglkyaed atvl) or nvn-atypic, au well as, for exanple, oxarcloo

i nduced asthma, occupational asthma, asthma induced foll ow ng bacteri al

i nfection, other non-allergic asthmas and "wheezy-infant syndrone".

E‘; f 'Sg sgr?'c?ritﬂglb %l#h%tiﬁd?&tﬁgﬁﬂhe%fppﬁ)%ﬁm&del of %a%&c@%?&oggoﬂn%gﬁf dt Lgupguency
vary depending upon, for example, the host, the mode of administration and the nature and
severity of the condition being treated as well as the relative potency of the particular Pharma-
ceutical Compound employed. For example, the amount of active agent required may be
detemmined on the basis of known in vitro and in vivo techniques, detemining how long a
particular active agent concentration in the blood plasma remains at an acceptable level for a
therapeutic effect. In general, satisfactory results in animals are indicated to be obtained at daily
dosages of from about 0.01 to about 20.0 mg/kg p.o. In humans, an indicated daily dosage is in
the range of from about 0.7 to about 1400 mg/day p.o., e.g. from about 50 to 200 mg (70 kg
man), conveniently administered once or in divided doses up to 4 x per day or in sustained
release form. Oral dosage forms accordingly suitably comprise from about 1.75 or 2.0 to about
700 or 1400 mg Pharmaceutical Compound admixed with an appropriate pharmaceutically
acceptable diluent or camier therefor.
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synptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack
and by reduced requirenent for other, synptomatic therapy, for exanﬁﬂﬁfﬁl%}
anti-inflammtory (e.g. cortioceteroid) or bronchodilator (e.g. (3z
adrenergic) therapy. 3 DEC 2003 -23 Inflammatory or obstructive airways
di seases to which the present inventie24rs applicable further include
pneunoconi osis (an inflamuatory, comonly occupational, disease of the

| | ungs, frequently acconpani ed by repeated inhalation of dusts) of whatever

type orpgsRashtical ' f e L] ' . br Si s

asbest o[;i S, g%lgllc?lc%@ng? ."138&9 émg{g‘% er%%‘f“@%‘%ﬁ%%@g?%@*’{%@éi%@aand, I n
parti cutream, ggf oethadike for ekampla éor thenfréatment of conditions log theuskini aschedintete

di sease ] I T for .whi.ch Phaynaceuti cal ounds be used
et adcesairee ot By iR, b o iRl Pt ek PeRB G SLc | ve
pul nonary or airways di sease (COPD or COAD), and bronchitis. Pharmaceuti cal
Conpounds ﬁ gal so be.used for .t t r eat ment_ of allerlgi c and vasonot or
rhini tisom 88?‘3’?%9?'“985 P?@Pﬂ%wggmmacw#&qlmvauwﬁp@m are al so

i ndi catdishergion, an@guBolsd BIULBA! @ eonRiniFEPIGbiMIEGenE e §. ctfodextrin, a

anti - hypovol aeni ¢ and/ or anti-hypotensive agents, in the treatnent of

i nf | anfACEHE NAf SisREBSIANPleBdan MiweRized hydmehiodtesaltaf greompgundaf

i nf | anmBiAuy 185K 8.q. 4H 113811501, L Bf tory

0 Sor dap i VEH, B, $HU8GS Mol oIaRe S RS Tandl o RIR0LA0 o0, A0S & 1B e,

ul cer atGomposiipn may bebyfeiedite, e.g apH infberange of fivm S\5tDiRS, ©,g. toeglth #i5; bpa

uveitisg “gﬂéf’w ?-B%Sﬁd fj cations the appropriate dosage of Pharmaceuti cal
, O

Conmpounds w course, vary dependi ng upon, for exanple, the host, the
node of adm nistration and the nature and severity of the condition being

treate Fad';m . oﬁuﬂcﬁ [ n [ +h articul ar Pharma- ceuti cal

Corrpou(rjlp enﬁ@é{%ﬂi rué‘géagn%lals,% L%%@?g%ﬁﬁ?m%ﬁ%(@'??]?/e agent required may be
| determ ned on the basis of known in vitro and in vivo techni ques,

det er m,pi I rticul ar gctive agent cqncentration in the bl ood

pl asma r | t utic effect. In

s ' S lIn tordiRing 8 b e Bmegfortlsd Hordpt | ¢ ef 1

general, satisfactory results in aninmals are indicated to be obtained at

daily osages of from about 0.01 to about 20.0 ng/kg p.o. In humans, an
i ndi cat(g)cfé 8&?%’5‘?"88&%&8 gomgound %f Hee A% gerdykinin Bnreoselel attagonisd, fapexamplel00

ng/ day forwse,in anpof the pamiabiaruadiGlioh®haePbslrd st fdih; man), conveniently
adm ni stered once or in divided doses up to 4 x per day or in sustained

rel ease form Oral dosage forns accordingly suitably conprise from about

1. 75 or(2)2A Phartagbistichl cofipdsiibn dotAbtisiig ShrrmBeaichF@mfduma ¥ Udad) xed with

an appropri.ate pharnmaceutical |
PP acﬁve lngredi%nt together with a pha%maceuﬁcally acceptable diluent or camier therefor;

(2} A pharmaceutical composition for the treatment or prevention of a disease or condition in
which bradykinin B, receptor activation plays a role or is implicated comprising a compound of
formula 1A and a carrier.

(3) A method for the treatment of any of particular indication hereinbefore set forth in a subject in
need thereof which comprises administering an effective amount of a phamaceutical

compound as under (1);

(3 A method for treating or preventing a disease or condition in which bradykinin B, receptor
activation plays a role or is implicated comprising administering to a mammal in need thereof a
therapeutically effective amount of a compound of formula IA.
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| acceptable diluent or carrier therefor. 3 DEC 2003 -24 Pharnmaceuti cal
Conmpounds nmay alternatively be admnistered e.g. topically in the fowmﬁymﬁ
cream gel or the like for exanple for the treatnment of conditions of the

| skin as hereinbefore described or by inhalation, e.g. in dry powder form

| for exanple for the treatnent of ast hree * Exanpl es for conpositions

| conpri sing Pharmaceutical Conpound include, e.g. a solid dispersion, an
aqueous solution, e.g. containing a solubilising agent, e.g. cyclodextrin,

af m cr(gpdse 31 a)?ora?wnd lemlpzlm_ailm torcdhe mangfacturgiot aﬁm@ﬁm?ﬂémb !tr@hirﬂ@-lts al t
of a caonpound.o ornul a in, e.g. uequs t cellul ose in the range
of 1 r orffBTaveYTon oty dlssgss oy congipery Rhichthkagdin B ergRiotREAondlaya arBle o6 g.
pH i n tiSienplicatee, of from3.5 to 9.5, e.g. to pH 4.5 by a suitable buffer
e.g. malic acid. Pharmaceutical Conpounds are al so useful as research
chem cals. In accordance with the foregoing the present invention al so
provi dgsy A proceds B FRéEMAIORYF aCOMPaLNad Gider e, @S a bradyl dnin BK1
receptor antagonist, for exanple or use in any of the particular
i ndi cations herei nbefore set forth; (2) A pharmaceutical conposition
conpri sy ARFRidh ﬁagﬁ Hfgﬁﬁ j | hgreedi ept
t oget h(sapr.rﬁ\%r?ﬁ%a@ghar mc%@!%ﬁrﬁ y atg:g%rglt%gb e F{elﬁéen?ﬁhopgg@re\érﬁod er e&gfo? (2")
A phar r@swliasdandsdnposi ti on for the treatnment or prevention of a disease
or condition in which bradykinin B, receptor activation plays a role or is
i nplicated conprising a conmpound of fornula A and a carrier. (3) A nethod
for the treatnent of any of particular indication hereinbefore set forth in
a subject in need thereof which conprises adm nistering an effective
~amount of a pharmaceutical conpound as under (1); (3) A nethod for
treating or preventing a disease or condition in which bradykinin B,
receptor activation plays a role or Is inplicated conprising adm nistering
to a mmmual in need thereof a therapeutically effective anmount of a
conmpound of forrmula IA 3 DEC 2003 -25 (4) Use of a conpound of fornula I A
for the manufacture of a nmedicanent for the treatnment or prevention of a
di sease or condition in which bradykinin B, receptor activation plays a
role or is inplicated;



| (5) A process for the preparation of a conmpound as under (1). The preferred

Phar maceuti cal Conpounds for use in accordance with the invention are I&E@?@
of Exanples 1 and 2. 3 DEC 2003 -26 Clains 1. A conpound of formnul ad ]
5A 11l fARGX-SX2 NHCHz CHR 10 O O wherein RBA is -XA-R6A or
-N(R A) RBA, wherein XA is piperidinylege-or piperazinylene, RBAis H,
C, - 4al kyl, C3-C4al kenyl, C3-C4al kinyl, C, -C4(al koxyal kyl),
C, -C4(carboxyal kyl ), a C5-Crheterocydic group or phenyl-C -Cdalkyl; R7Ais
am no g I kyl or nono- or di-(Cl-C5al kyl)am no-C2-C5al kyi, and RBA is

or has the neanings as given for R7TA; X is a divalent group
of forrrula IN -(CH2) ™M 1 4A (CHZ1," X A3A wherein nis zero or 1; X3 is CH
or rect nd, R' and R4A together are ethylene and mis 2;
or (b) izt"“’%mﬁgmdr%’léf’"%‘ﬁﬂ% is H G -Cdal kyl, C3-CScycl oal kyl ,
C3- Csal kenyl , C3-C6al ki nyI C C, oaral kyl or C8-Cgheteroar af kyl , R4A is H

and mlslor 20r35A0r |S-CH(R‘R§)-, R3i° is Hand R4A and R12
toget her are propyl efe’ Nl" %10 Cét Ryl ene and mis 2; X2 (A a
di val ent group of for " wherein X3R |s CHor N and R' is C, -C4al kyl,

C3- Cocycl oal kyl or -NR AR2A wherein RIA and R2" independently are
C, - CAal Whéreiy , together with the NNatomto which they

R* is -X"AR* or -N(R™)R™, wherein
x* is piperidinylene or piperazinylene,
R*is H, C,-C.alkyl, Ca-Caalkenyl, C5-Cialkinyl, C4-C,(alkoxyalkyl), Ci-Cy(carboxyalkyl), a
Cs-Crheterocyclic group or phenyl-C,-C,alkyl;
R™ is amino-C,-Caalkyl or mono- or di-(C,-Csalkyl)amino-Cx-Csalkyi, and
R* is H, C;-C.alkyl or has the meanings as given for R™;

~(CH =X (CH, )= x*

X' is a divalent group of formula IA’ “
R

N— .
Aoe wherein

niszeroor1;

X2isCHorN:

(a) X* is a direct bond, R* and R* together are ethylene and m is 2: or

(b) X* is a direct bond, R* is H, Ci-Caalkyl, C5-Cgeycloalkyl, Cy-Cealkenyl, Cs-Cealkinyl,
Cr-Choaralkyl or C4-Csheteroaralkyl, R** is H and mis 1 or 2 or 3; or

(c) X*is «CH(R'})-, R* is H and R** and R together are propylene and m is 1, or
ethylene and mis 2;

C(O)R"

X? is a divalent group of formula JA” {\SV wherein
=x’

X?is CHor N; and
R'"is Cy-C,alkyl, C3-Cseycloalkyl or -NR™R*, wherein
A" and R* independently are Cy-Caalkyl or, together with the N-atom to which they
are attached, represent a 5 to 7 membered heterocyclic ring; and
R® and R independently are a phenyl or pyridine ring;
and salts thereof.



are attached, represent a 5 to 7 nmenbered heterocyclic ring;

I ndependently are a phenyl or pyridine ring; and salts thereof. 3 Dﬁgng@ﬂﬁa
-27 2. A 2-(2, 2-di phenyl et hyl am no) -

-5-(4-am nocar bonyl - pi peri di ne- 1-sul fonyl)-benzoic acid am de or

- 5- (am nocar bonyl - C2- C4al kyl eneam nosulk?onyl ) - benzoi ¢ acid am de, or salt
thereof. 3. A compound of formulal R H(CH2)mN$ C(CH2)- CORS R3O
(I') wherein R and R2 independently are C,-C4al kyl or, together with the
N- at om - .0 1. cyclic
- ot om eontiz gt atich D54 aF ARLSRER Ap die-{ STRIBLAABRIEIE,

C, - C4al lawde %ﬁdamymc@mayl-cn&qﬂmamOawanMenm acid amidegonsaltthdrecic 2
or 3; nis zeroorl;and RFis -X-Re or -N(R7)R, wherein X is i--\ -N_fN
R6 is C, -C4al kyl, C3-C4al kenyl, C3-C4al kinyl, C, -C4(al koxyal kyl),
C,-C4(c§rb@wy@bkyﬁptﬂmmuﬁﬁ-C7heterocyc|ic group or phenyl-d-Cdalkyl; R7 is
am no- C2- C4al kyl or nono- I-(C, - | kyl ) am no- C2- CSal kyl, and R3 is H
C, -C4al kyl or has the neanlngs agﬂg_ﬁ n for R7; and salts thereof. 4. A
conpound according to claim|l mhlch g

(2. (2, 2-di phergdl - et hyl ami no) 4- | sopropy | per azi ne-| 0)

- car bonyl) - pi pe}o - ‘@Hz Ni-l)c | i n-4-yl - et hanone, or
(2-(2, 2-di ph ey yrh‘amn -rrethyl razi ne- |

- car bonyl) - pi peri d| ne - sul fonyl ]

wherein

R' and R? independently are C,-Cialkyl or, together with the N-atom to which they are
attached, represent a 5 to 7 membered heterocyclic ring;

(a) R®and R*together are othylene and m is 2; or

(b) R’is H, C,-Caalkyl, Cs-Crcycloalkyi or phenyl-C,-C,alkyl, R*is H and mis 1 or 2 or 3;

n iszeroori;and

R%is -X-R® or -N(R")R®, wherein

Xis _ “y— .
N N

R® is C,-Caalkyl, C3-Calkenyt, Cs-Cialkinyl, C-Cy(alkoxyalkyl), C,-C4(carboxyalkyl), a
Cs-Crheterocyclic group or phenyl-Cy-C,alkyl;
R is amino-C,-Caalkyl or mono- or di-(Cy-Csalkyl)amino-C,-Csalkyl, and
R?is H, Cs-Caalkyl or has the meanings as given for R';
and salts thereof.

4. A compound according to claim 1 which is {2-(2,2-diphenyl-ethylamino)-5-[4-(4-isopropyl-
piperazine-1-carbonyt)-piperidine-1-sulfonyl]-phenyl}-morpholin-4-yl-methanone, or
{2-(2,2-diphenyt-ethylamino)-5-{4-(4-methyl-piperazine-1-carbonyl)-piperidine-1-sulfonyi)-
phenyl}-morpholin-4-yl—methanohe.

5. A process for the production of a compound of formula 1A according to claim 1 which
process comprises reacting a compound of formula A
]

Ho—ﬁ—x‘—g-xi-nu—cﬂz-cn-j Hm (1A)
6 O R



henyl ) - nor phol i n- 4-yl - met hanone. 5. A process for the production of a

p
compound of fornmula I A according to claim1 which process conprises #\A[IEEZUM
3

reacting a conpound of fornmula RAi RO HO5-X -R-X? NHCHZ CH 10 0 O

DEC 2003 -28 wherein X, X2, R9 and R10 have the neani ngs according to
claiml, with an am ne and recovering-2Be obtai ned conpound in free or in
salt form 6. A process for the production of a conpound of fornula I
according to claim 3, which process conprises reacting a conpound of

For il &b A AT Bl mdnioh GoR MO e BN 3, G wherein R 2

R3, R4, mand d have the neani ngs 3, with an am ne and

r ecover with ahlamind aad nexbvesmptherubtained ceapound in frealor irf salforrd. A process for
t he production of a conpound of formula Il according to claim®6, which
process conprises the steps as outlined in the follow ng schene: ,, O )~R4

(C RR3 6. A pstebxidr the pfoduttio bR ESmEdUrd@f(6midid | 4dbrding to claim 3, which

process comprises reacting a compound of formula If
2

R—N
‘c=0 D
HO, ’ Q (n
C~(CH )7 G (CHYTN—$ NH-CHzCH
o} R* R’ O

wherein R', R?, R®, R*, m and n have the meanings according to claim 3, with an amine and
recovering the obtained compound in free or in sait form.

7. A process for the production of a compound of formula Il according to claim 6, which

i
|
\
|
i
R
|
process comprises the steps as outlined in the following scheme:

R"0

% % Q SO G
| 0 0 [y R’
=0 R Gz =0 09
NH ——Hd-§ NH - @)
(a) O )
0ap o
) R F
0 HN:RZ HLN‘C=0
R‘%‘c-(w'3—th—g h?f" W= w0,y 2 ( 5 .
L n 0 " RN ‘G- oS- - —
o’ R RO © R Tkl
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R

1 D
\ R0
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c-cit . H
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BT e 28
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(a) Rib. H( | "NRSo RA ¢ o0 RlsO. HO Ft4 RIS0 Hac (I r. fr31 O- R
R3 6 3 DEC 2003 -29 wherein Hal is halogen, R5 is C -C4al kyl, and R DEC 2003
R2,R3, R4, mand n are as defined in claim 3. 8. A conmpound accor di Eo
claiml1 for use in the treatnment of the human or ani mal body. 9. Use of a
conpound according to claiml for the2%anufacture of a nedicanent for the
treatnent or prevention of a disease or condition in which bradykinin 8,
receptor activation plays a role or is inplicated. 10 -A pharmaceuti cal

i o i 8fis heBoor 8PS CDRRIET R, 1E, B R bR 08 % R "

conpri $i ng a conpound accordl ng to claiml and a carrier.
8. A compound according to claim 1 for use in the treatment of the human or animal body.

8. Use of a compound according to claim 1 for the manufacture of a medicament for the
treatment or prevention of a disease or condition in which bradykinin By receptor activation
plays a role or is impficated.

10. A pharmaceutical composition for the treatment or prevention of a diseases or condition in
which bradykinin B, receptor activation plays a role or is implicated comprising a compound
according to claim 1 and a carrier.



